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BBEJIEHMUE

HedrerazonpombiciioBasi T€oJ0THs - 3TO HayKa O CIOco0ax M MeToAax
M3y4YeHUs] He(PTSIHBIX U ra30BBIX 3aJ€Kel MO JaHHBIM OypeHUs U SKCIUTyaTaluu
CKBQXXUH C I[EJbI0 MAaKCUMAIBHOTO U3BJICYEHUS 3TUX (DIIOUAOB U3 HEJIP.

['eosiornueckuii KOHTPOIb TPOXOAKHA CKBAXKUH — 3TO YaCTh JAUCIUIIIUHBI
“HedTrerazonpompiciioBasi TeoJIOrusi”, MO3BOJSAIONIAS MOMy4YaTh KOMIUIEKCHYIO
r€0JIOrO-IPOMBICIIOBYI0 MH(OPMAIIMIO MO pe3yjibTaTaM OypeHHs pa3TuYHBIX
CKBaXuH. bypeHue ka0l CKBa)XXMHBI OCYIIECTBISETCS MOJ HEMOCPEICTBEH-
HBIM T'€OJIOTMYECKUM KOHTPOJIEM 3a MPOXOJKOW CKBAa)KUH, YTO COOTBETCTBEHHO
MO3BOJIAET MOJYYUTh HEOOXOJUMYIO T€0JOTHUUECKYIO U T'€0JIOrO-MPOMBICIOBYIO
nH(popMaluio. ITOMY BOMPOCY M MOCBSIIAETCA HAcCToslee yueOHOe mocodue.
CxBa)XMHOW HA3bIBAIOT KOMIUIEKC ONEpalrii, B pe3yJbTaTe KOTOPBIX B 36MHOU
KOpe Cco3JaéTcs MOJ3eMHasi BepTUKalIbHAS WM HAKJIOHHAs TOpHas BbIpaOOTKa
KpYIJIOTO CEYEHHs, JUIMHA CTBOJIa KOTOPOW BO MHOTO pa3 MpeBbIIAET €€ ua-
MeTp. BypoBasi ckBa)kMHa COCTOUT U3 TPEX OCHOBHBIX YaCTEH. yCThE — BEPX
CKBa)KUHBI, PACIOI0KEHHBIN Ha 3¢eMHON MOBEPXHOCTH; CTBOJ — BCS LIMJIUHJIPHU-
YyecKas 4acTh OT YCThA J10 3a0051; 32001 — JHO CKBAKHHBI.

Hedrerazoasi mpoMBIILIEHHOCTh — OJTHA W3 OCHOBHBIX OTpaciieil Hapo/I-
HOro Xo3siicTBa. E€ Beaymas poiib ompenessieTcsi MUPOKUM HCIOJIb30BaHUEM
He(TH 1 ra3a B pa3IMUHbBIX OTPACISAX HAPOJHOTO XO3SHUCTBA.

1. B TorutmBHOM OanaHce CTpaHbl He(PTh U Ta3 COCTABISIOT B CpeHEeM 65-
70 %. I'maBHBIe MOTpeOuTENN OCH3WHA U KEPOCHHA - aBHAIHSI, aBTOTPAHCIIOPT,
MOpCKHE W peuHble cyna. Jlumb HeOosblnas 4yacTb Ma3yTa MPUMEHSIETCS st
C)KUTaHUs B TOMKAaX KOTEIbHBIX. ['a3 mo razonpoBoaaM nogaérca B Tonku TILI,
MapTEHOBCKHE U JOMEHHbIE M€Y, ITUPOKO UCIOJIb3YETCS HACCIICHUEM B OBITY.

2. B HETeXuMUYIeCKOI TPOMBITINICHHOCTH U3 HETH U raza B HACTOSIICE
BpeMst m3roToBIsIOT Oosiee 4000 pa3nuvHBIX BUIOB CHHTETUYCCKHUX TOBApOB,
HarpuMep, U3 HeTH - UCKYCCTBEHHBIN Kay4yK, JJaKH, IIaCTMACChI, U3 KOTOPBIX
BbIPa0aTHIBAIOTCS THICAYM PA3IUYHBIX TOBAPOB, HEOOXOAUMBIX KaK B HAPOJHOM
X03UCTBE, TaK U B OBITY (PYUYKH, CYMKH, KyPTKH, YyJKH, HOCKH, TUTAIH, O0YBb,
KOXa U T.]I.).

3. Hedts mmpoko ucmonb3yercs: B Mmeauimae. Hampumep, HadTamanckoin
HEe(PTHIO ¢ HE3aMaMATHBIX BPEMEH JICUWIN KOXXHbIE 3a00JI€BaHMsI, PEBMATU3M U
T.1. B MequuvHe mupoko NpUMEHSIOTCS pa3InuHbIe Ba3eIuHbI, Ma3u, napadux.
JIist nedeHus pa3auvyHbIX 3a00JI€BaHUIM UCTIOIB3YIOTCS 0aIbHEOIOrHYECKUE MU-
HEpaJIbHbIE BOJbI, UMEIOIINE HEMTOCPEACTBEHHBIN KOHTAKT C HEPTHIO.

4. B name Bpemsi U3 HETU MPOU3BOAAT OCIKOBBIE MACCHI MMYTEM Jenapa-
dbuHM3aUu HEePTENPOIYKTOB MUKPOOMOJIOTHYECKUMU METOJIaMH. Y CTaHOBIIE-
HO, 4TO JocTaTo4yHo 1% mMupoBoit 100bIYM HEDTH I MPOU3BOACTBA MTPOTYKTOB
MUTaHUs U N30aBJICHUS OT roJI0J1a HACEJICHUSI BCETO MUpA.

5. I3 HedrenpoyKTOB BhIpaOATHIBAIOTCS pa3IMYHbIC BUJIBI Macell, He00-
XOJMMBIX JIUII CMa3K{ TPYIIUXCS MOBEPXHOCTEH BCEX MAaIIWH (aBHAIWs, aBTO-
TPAHCIIOPT, CTAHOYHBIN MapK, KOCMUYECKas TEXHUKA).




6. Hed1b m HEPTENIPOIYKTHI, MOTYyUEHHBIC U3 HEE, MTUPOKO MPUMEHSIIOTCS
B CTpouTeNbeTBe (OMTYM, acdaybT, Jaku, Kpacku). M3 HeQTSIHOrO KoKca H3ro-
TOBJISIFOTCSL AJEKTPOBI, a U3 OCH30Ja U TOJIyOoJa - pa3IudYHbIe B3pbIBUATHIE Be-
IECTBA.

7. Ilponyktsl epepaboTku HEPTU U HEPTEIPOIYKTOB HMIUPOKO HUCMOJIb-
3yI0TCsl B mapdioMepun (JTaKu, Ma3H, KPeMbl, KPaCKHM W KPACHUTEIH JUIS JIMIIA,
OpoBeil, PECHMII  T.11.).

8. HedTenpoIyKThl HUCTIONB3YIOTCS B MUIIEBOW TPOMBITIUICHHOCTH, KYJIH-
Hapuu Kak J00aBKa CrelUaIbHbIX Macell JJisl YIy4YlIeHUs apoMaTUYECKUX Ka-
YeCTB xJieba, TOPTOB, KEKCOB, MUPOXKHBIX U T. 1.

9. B Hacrosmiee BpeMst U3 He()TH U3BIEKAIOTCS MHOTOYHCICHHBIC PEIKHE
3eMeJIbHBIE 3JIEMEHTBI, IIUPOKO COJEpKAalIMecs B Pa3IMYHbIX BUIAX HedTen
(HUKeIb, BAHAIWH, cepa, PTYTh, TEJIHHA U T.]I.).

[[Iupokoe ucnosib3oBanre HeYTU U Ta3a B HAPOJHOM XO3SIIICTBE CTPAHbI
omnpenenser HeoOXOAUMOCTh JAIbHEHIIEro pa3BUTHS HEPTSAHOW U Ta30BOU
MPOMBIIIJIEHHOCTH, KOTOPOE B HACTOSIIIEE BPEMS XapaKTEPU3yeTCs] YCKOPEHHBIM
BOBJICUEHHEM B pa3pabOTKy HOBBIX MeCTOpoxaeHui 3anaanoit Cubupu, Ypano-
[ToBomxkbsi, BocTounoit Cubupu U Apyrux pPEervoHOB, a TakKe MOBBIIICHUEM
3(GeKTUBHOCTH BBIPAOOTKH 3amacoB HE(MTSIHBIX M Ta30BBIX 3aJIeKEH, HAXOs-
IIUXCSl HAa PA3IUYHBIX CTAAUSIX pa3paboTKu. D(PPEeKTUBHOCTH k€ pa3zpadOTKu
JOCTUTAETCS ACTAIbHBIM U3YYEHUEM T'€0JIOTO-IPOMBICIOBBIX OCOOCHHOCTEH 3a-
nexed He)TU WU Ta3a U MPUMEHEHUEM METOJIOB MOBBIIICHUSI TPOU3BOIUTEIb-
HOCTHU CKBaXHH. JIMIIbL Ha 3TOM OCHOBE BO3MOXXHBI OOOCHOBaHHOE BHEIAPEHHE
CUCTEM pa3pabOTKU Jis KaKJIOW KOHKPETHOW 3ajieu U MOBbIIEHUE KOA(DPu-
MeHTa HeTEera300TJauH, T.€. JOCTUKEHNE MAaKCUMAILHOTO U3BJIeYEHUs HEDTU
Y Tasa u3 HeJp, U3 KaKJI0U pa3padaTbiBacMOM 3aIEKHU.

CnenoBarenbHO, HEPTEra30MPOMBICIOBAs T€0J0TUs AO0JKHA 00ECIEeUUTh
OoJiee MOTHOE U3BJICYEHUE HEPTU U Ta3a U3 HEAP Ha OCHOBE COBEPILICHCTBOBA-
HUS TEOJIOTO-MIPOMBICIIOBBIX MCCIIEIOBaHUM, yu€Ta mojiydaeMoil uH(popmanuu
KaK Ha CTaJuu MOJCYETa 3a1aCOB M IPOCKTUPOBAHUS pa3pabOTKH, TaK U Ha CTa-
JIUY aHaJIN3a OCYIIECTBISIEMON CUCTEMbI pa3pabOTKU C YUYETOM HOBEHIIUX J10C-
THXKEHUM HAyKU U TeXHUKHU. ECTeCTBEHHO, YTO MpU 3TOM JOJKEH ObITh YUTEH
BECh OIBIT, HAKOIJICHHBIN C Hayaja CYIIECTBOBAHUS HEPTSHON U Ta30BOM Mpo-
MBIIUIEHHOCTH.

Hauano pa3Butusi HeTAHOM M ra30BOM MPOMBIILUIEHHOCTA AATUPYETCS
1848 r., xorga B A3epOaiipkaHe ObLTa IMOCTPOCHA IepBas CKBa)KMHA, KOTOpas
Oypwiachk yaapHbIM criocoOoM. HedTsHble 3aimexu m3ydainud ¢ IEIbI0 OIEHKH
JUTOJIOTUYECKOTO COCTaBa, KOJUIEKTOPCKUX CBOMCTB, UX T€OMETPU3ALIUU. Y IKE K
70-80-m rogaM mo3ampornuioro Beka OTHOCSATCS pabOThl, MOCBAMIEHHBIE TTO/ICUE-
Ty 3amacoB HeTH 0OBEMHBIM METOJOM U IO KPUBBIM majacHus acourta. B 1925
I. Ha BOOPYXEHUHU Ie0JI0r0B U OYPOBUKOB MOSIBIISIIOTCS BpalllaTelibHOE OypeHue,
METOJI DJIEKTPUUYECKOro Kapotaxka ckBaxuH. C 1932 1. xypc HedTemnpombicio-
BOM I'€0JIOTMH CTaJ BKJIIOYATHCS B YUEOHBIE TIIaHBI.



B pa3paboTky kypca HedTerazonpomMbICIIOBON T'€0JIOTUU OOJBIION BKIa/
BHECJIM OTE€YECTBEHHbIC U 3apyOEKHbIE YUEHBIE, CPEIU KOTOPHIX CIEIYET OTME-
tutb M.A. AGpamoBuya, A.A. bakuposa, B.H. JlaxuoBa, JI.®. [/lemeHTheEBA,
B.A. Jlomuukoro, M.A. XnanoBa, M.M. HBanoBy, M.I. MakcumoBa, M.D.
Mupuunka, A.H. Cuaapckoro, ®@.A. Tpebuna, . A. Uapckoro, B.H. Illenkauéna
u ap. Cpenu 3apyOexHBIX UCCIEOBaTeNed MOXHO Ha3BaTh MMEHAa AMMKCA,
Kpadrta, Mackera, [lupcona, Cmura, Xad6eprta, XOKHHCA U AP.

CoBpeMeHHbIE HayYHbIE OCHOBBI Pa3paOOTKU HEPTSAHBIX M Ta30BbIX Me-
CTOPOXKIACHUN 0a3UPYIOTCS HA KOMILUIEKCHOM HW3YUYEHHHU LIEJOT0 psija JAUCIUII-
JIMH, B pSIIy KOTOPBIX BaKHOE MECTO 3aHUMAIOT HE(PTEra30MpOMBICIOBas T€0J10-
rusi, OypeHue, reoJTornuecKuil KOHTPOJIb 3a OypEeHHEM CKBaXKUH. YUUTHIBAs!, YTO
OOBEKTUBHbBIC TEHJICHIIMU DPA3BUTUS HEPTSHOW W Ta30BOM MPOMBIIUICHHOCTH
(poct ri1yOuH 3aneraHust 3aJIe:Ke, CI0KHOCTh KOJIEKTOPOB, UX T'€OJIOTMYECKON
HEOJHOPOJHOCTH, MOBBIIIEHUE JOJU TPYIHOU3BIEKAEMBIX 3amMacoB HepTu u
T.J1.) TpeOYIOT Bce 0ojiee NEeTATbHOIO MTPOMBICIIOBOTO M3YUYCHHS M MPUMCHCHUS
HOBEUILIUX METOJ0B, ATO MPEJIOIaracT BbICOKUNA YPOBEHb MPOGECCUOHAIBHBIX
3HaHUH, HEOOXOUMBIX HE TOJILKO I'€0JIoraM, HO U CIelHaINCTaM, paboTarouM
B OypeHUU U OCBOCHUU HEPTAHBIX U Ta30BbIX MecTOpoxkaeHuil. I[losTomy B
y4eOHOM MOCOOUU PACCMOTPEHBI BOMPOCHI T€0JIOTUYECKOTO KOHTPOJIS 3a Oype-
HUEM CKBOXXHH B 00beMe, HEOOXOAMMOM ISl CTYAECHTOB, OOYYalolIUXCS IO
CHEIUATLHOCTIM: OypeHre He()TSIHBIX U Ta30BbIX CKBAXKHH, a TaKxKe pa3paboTka
U JKCIUTyaTalusi HEPTSAHBIX U FA30BbIX MECTOPOXKICHU, T.€. CTy/ICHTaM Hereo-
JIOTUYECKOT0 podus.

ABTOpBI BBIpaXarT OnarogapHocTs A.r.-M.H., npod. W.II. Ilomoay,
J.T.-M.H., Tpod. A.M. BoiKoBYy 3a IIeHHbIE COBETHI U YKa3aHUs, y4eOHOMY Mac-
tepy E.B. EdbumMoBoii 3a moMomib npu NoJAroTOBKE PyKOMKUCH K U3AaHUIO.



PA3JIEJ |

MeToabl MOJIy4YeHHs Te0JI0T0-NPOMBICJI0BOH HH(OpMATUT
0 MPOAYKTUBHBIX IJIACTAX

I'naBa l
Hcemopus pazeumus u cmanosieHus Heghpme2azonpomuiciosol
2eonozuu

1.1. 'eonoruveckuii KOHTPOJIb OypeHHs] CKBAKUH

Kak yxe oTmeudanoch, 3TO COCTaBHas 4acThb HE(TEra3oNnpOMBICIOBOM
reosioru. [1o JaHHBIM MHOTHX HCCIEIOBAHUI ATO KOMIUIEKC HAOIIOJCHUN B
npoiiecce OypeHHUsl CKBaKHMH, BKIIIOYAIOIIUM: MoyyeHue uHGopMaluu ajis co-
CTaBJICHUSI TEOJIOTHUECKOTO pa3pe3a MECTOPOXKICHHUS (KOHTPOJIh 3a OTOOPOM
KEepHa, IIJlaMa, TPYHTOB, X BU3YyaJbHOE M3y4YeHHE M 00OOIIEHUE HCCIIEeIOBA-
HUH, BBIMOJHCHHBIX B J1a00paTOpHsX, YBs3Ka C NaHHBIMH KapoTaka), BBISBJIC-
HUE€ MPU3HAKOB HEe(PTETra30HACKIIIEHHOCTH; KOHTPOJIb 38 KAYECTBOM MPOMBIBOY-
HOM XKUJKOCTH J1J11 00ECTIEUCHHS PAllUOHAILHOW TEXHOJIOTUM OypeHust, peaoT-
BpAIlIEHUS OCIIOKHEHUM, KAYECTBEHHOTO BCKPBITHS MPOJYKTHUBHBIX IUIACTOB B
3aIaHHBIX KOOpJMHATaX; OTOOp U u3yueHue npod HedTH, ra3a, BOAbl; KOHTPOJb
3a MPOIIECCOM CITyCKa — SKCIUTYyaTal[MOHHBIX KOJOHH, KAYeCTBOM HMX I[€MEHTHU-
pOBaHUS, MPOBEPKA CKBAXUH HA TEPMETHYHOCTH, IUIAHUPOBAHHE W KOHTPOJIb
paboT mo mepdopali ¥ OCBOSHHMIO CKBAXKHHBI, KOHTPOJb 3a COOIOJICHHUEM
MIPAaBHJI OXPAHBI HEJIP M OKpYXKaromiei cpeanl /26/.

1.2. OcHOBHBIE MEPUOABI Pa3BUTHA HeTEera3onpomMbICI0BOM
reoJI0ruM, PoJib POCCUIICKUX U 3apPy0eKHBIX YUEHbIX, HH/KEHEPOB
B CTAHOBJICHUH Kypca

B pa3zButun HedTerazonpoMbICIOBON T'€OJOTHH, HEPA3PHIBHO CBSI3aHHOM
C pa3BUTHEM TEOPUHU W MPAKTUKU Pa3paObOTKH HE(PTSHBIX, Ta30BBIX W TA30KOH-
JIEHCATHBIX MECTOPOKCHU, MOYKHO BBIAEIUTH HECKOJIBKO MEPHOJIOB.

Ilepswiii nepuoo — ot 3apoxacHus HeTsiHON pombinuieHHOCTH (1848r.)
no 1923-1925rr. B srot mepuoa moberda Heptr B Poccmu mouTH mMOTHOCTHIO
OblJIa cocpeloToYeHa Ha AMIIEPOHCKOM M-0oBe W B Maiikorickom paitone. Jlo
1871 r. (odunmanbHas aata BO3HUKHOBEHUS HE(PTSHON MPOMBIINIJICHHOCTH B
Poccun) TexHUKH 10OBIYM He(DTH MPAKTUICCKH HE CYIIECTBOBAIO: HEPTH 1OOKI-
BaJIM KyCTApHBIM CIIOCOOOM 0aJbsSMU U3 BBIPHITHIX BPYUHYIO KOJIOIEB, TIIyOH-
Ha KOTOPBIX B OTJACIBHBIX ciydasx gocturana 150 m mpu muamerpe 1—1,5 m.
[TepBoie ckBaxkuubl r1younon 40—70 M, naBmue houTansl HeTH, OBUIH TIPO-
Oypennl Ha KybOann (1864 r., p. Kynako) u Ha AmnmeponckoMm m-oe (1869 r.,
banaxanbr).

B cBsI3u ¢ HECOBEPIIEHCTBOM TEXHUKH CTPOUTEIHCTBA TOPHBIX BBIPAOO-



TOK (KOJIOAIEB, CKBa)KWH) HE(TSIHOM IIacT OOBIYHO HE yIaBajJOCh BCKPBIBAThH
Ha TIOJHYIO MOIIHOCTH (HU B KOJIOJIE, HM B CKBa)KMHE HE CO3/1aBajOCh MPOTH-
BOJIaBJICHUE HA IUIACT, HEOOXOIMMOE JIJISl MMPEOIOJICHUS IJIAaCTOBOTO JIABJICHHUS).
Kak mpaBuiio, BckpbiTas He)TEHACHIIICHHAsT MOITHOCTH qoctruraina 1—3 m. Ka-
KUX-TUOO TPUHIUIIOB pa3padOTKH MECTOPOXKIECHUW B ATOT MEpPUOA HE ObLIO.
OrneHka 3HAYUMOCTH HE(PTEHOCHBIX 3€MEJb MPOU3BOAWIACH OTACIBHBIMU JIU-
[IaMH 1 HEPEJIKO HOCHJIA CIEKYJISITUBHBINA XapakTep.

B T0 Bpems rocnojicTBoBajga runoTe3a aMepuKaHCKoOro reosiora bpurrca,
BeIIBHHYTass UM B 1868 r. CormacHo 3TOH THIOTE3e, €IUHCTBEHHON CHIIOH,
npojaBUraromeid HeTh K 3a005IM CKBa)KUH, MOTJIa OBITh JIUIIIb CHJIA YIIPYTOCTH
rasa, pacTBOpeHHOro B He(dTu. CUUTaNOCh, YTO BIUSIHUE paOOThI KaxJI0W CKBa-
KUHBI MOXKET PAacOpOCTPAHATHCS B IUIACT€ Ha HEOOJIBIIOE PACCTOSIHUE, HAa3bI-
BAaeMO€ PaJINyCOM BIUSIHUS. ECIM CKBaXXMHBI pa3/iesIeHbl PACCTOSIHUEM, PaBHBIM
JIBOMHOMY paJInyCy BIUSHUS, TO OHU HE JIOJKHBI BIUSThH APYT Ha Apyra.

Takass oOcTaHOBKa HE CIOCOOCTBOBaJia PAa3BUTHUIO IPOMBICIOBO-
reoJIOTMYEeCKUX rccienoBannii. OHAKO y»e Ha 3TOM dTarne B paboTax KPyMHBIX
YYEHBIX U UHKEHEPOB JTOPEBOIIOLMOHHON POoCccHM MOXKHO HAaWTH 3JIEMEHTHI Me-
TOAUKH TOJICUETa 3aMacoB, OCHOB METOJIMKU MPOMBILIIICHHON pa3BelKu U 3¢-
(EeKTUBHON TEXHOJIOTUU JOOBIYU HEPTH.

Tak, B 1888 r. reomor A. M. KoHIMH BepBBIC MPOU3BEN IMOJCUYCT 3aria-
coB He()TH, MpUMeHUB 00bEeMHBIN MeTo. B Hawane 90-x IT. mpomioro Beka oH
Ha OCHOBE aHalih3a CTAaTUCTHUYECKUX JAHHBIX 00 M3MEHEHHH JAEOUTOB CKBAXKUH
(1oOBIYM) BO BpEMEHH MPOU3BE MOJICYET 3aMacOB IO YEThIPEM CTapbhIM ILIOIIA-
nsM bakuHckoro paitona. OueBuaHo, 3Ta padota nociyxuina A. M. Konmuny
OCHOBAHUEM ISl YCTAHOBJICHHSI HEKOTOPBIX 3aKOHOMEPHOCTEW M3MEHEHUS Je-
OUTOB HE(TAHBIX CKBAXXUH U JIJISl IOCTPOCHUSI KPUBBIX MaJICHUSI JEOUTOB C Iie-
JbI0 HCIIOJIB30BAHMSI MX TNPHU pacderax Oyayiied A00bMU (Tak Ha3bIBaCMBIM
«meton kpuBbix»). B CIIA momo0HbIe KpUBbIC I KaTU(POPHUHCKUX MECTO-
poxxnaeHuit HeTH ObuTH TIpeatokeHsl P. ApHonbsaom u P. Arnepconom B 1908
r. B 1859r. Obur mocTpoeH HedTENmepeTOHHBIM 3aBOA TMOA PYKOBOJICTBOM
J[.1.Menneneena.

B 1905 r. 1. H. CtpmxkeB moacuuTai 00beMHBIM METOI0M 3amnachkl HeTH
['po3nenckoro paitona. B 1910—1912 rr. BeixoasT u3 nedatu padoTsl mo Maii-
KOIICKOMY HE(TSHOMY pallOHy KpyIHEWIEro reojora-He(TsHUKA aKaJeMHKa
N. M. I'yOkuHa, KOTOPBINA MO MPaBy CYUTAETCSI OCHOBOIOJOKHUKOM HEPTIHOU
reoJIOrM4ecKor Hayku B Hamied ctpane. Torma M. M. I'yOkuH BnepBbie 0Obsc-
HUJI MEXaHU3M 00pa30BaHMs PYKAaBOOOPA3HOM 3aJieKH U BBEJI caMO MOHSTHE O
cTpatTurpaduueckux 3anexax HeQtu. EMy ke mpuHaIexXUT IPUOPUTET B CO3-
JAHUU METOJa IMOCTPOCHUSI CTPYKTYPHBIX KapT, B TOM YHCIE€ HAKJIOHHBIX. O
JIpYTUx pe3ylbratax HaydyHoul gesitenbHOocT M. M. I'yOkuHa OyneT ckazaHo
HUKE.

B 1910—1917 rr. C. U. YapHoukuii yCOBEPIICHCTBOBAI «METOJ| KpH-
BBIX» C II€JIBIO UCTIOJIB30BAHUS €T0 JIJISl ONPEAEICHUS PAllUOHATBHON IIIOTHOCTH
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AKCIUTYaTallMOHHOW CeTH CKBaXXKMH. OH MpeJUI0KUIl cnocod pacuera HayalbHBIX
NeOUTOB CKBAXKUH B 3aBUCUMOCTH OT CPEJTHEUN CTETNIEHU YIUIOTHEHHS UX CETH.

K paccmarpuBaeMoMy mnepuoly OTHOCATCS U TIepBbie reou3nyecKue uc-
cnenoBanus ckBakuH. B 1906—1916 rr. uzBectsiit reonor . B. ['ony6sTaE-
KOB CHCTEMAaTUYECKU MPOU3BOJUI M3MEPEHUsl TeMIEpaTyphl B IiacTax Oosee
gem B 300 HeTstHBIX ckBakmHaX A3epbaiimkana u Jlarectana. OH BepBbIe yc-
TaHOBHWJI BO3MOKHOCTh HCIIOJIb30BAHUS T'€OTEPMHUU JJIs PEIICHUS HEKOTOPBIX
He(TEenpPOMBICIIOBBIX 3a]1a4.

Takum o6pa3oM, MPOBOAUBIIUECS B PACCMOTPEHHBIN MEPUOJ UCCIIEIOBA-
HUS, CBSI3aHHBIEC C pa3pabOTKON MECTOPOXKICHUM, MOACUETOM 3a1acoB, C CO3/1a-
HUEM METOJIOB MOJTYUYEHUs] U 0000IIEHUS T€0J0TUUeCKON nH(pOopMAaIK, HOCUITU
HEPETYJISIPHBIN, STTU30JUYECKUI XapaKTep.

Bmopou nepuoo—c 1923 mo 1946-1948r.r. DToT mepuoa OXBaThIBACT
nepBble 1ol COBETCKOM BIJIACTH, T'OJbl HAMOHAIW3ALMU U TEXHUYECKOU pe-
KOHCTPYKIMHU HEePTsIHOM mpombliliieHHOCTH. OCHOBHAS YyepTa ATOro Mepuoaa —
Mepexo/l K MIaHOBOMY BEJICHHUIO pa3paboTku HEPTAHBIX MecTopoxaeHu. Hed-
TAHAs! MPOMBIIIUICHHOCTh CTPAaHbl HAUMHAET OYpPHO pa3BUBAThHCA. YKE B MEPBHIC
TOJIBI ITOCIIe HaMoHaMM3anuu HeTssHoi mpoMbinuieHHOCTH (1920 1.) B pe3yiib-
TaTe PE3KOro YBEJIMYEHHS] 0OBbEMOB Pa3BeAOUYHOrO0 OypeHHUs ObUT OTKPBIT Pl
HOBBIX BBICOKOITPOYKTUBHBIX MECTOPOKICHHI Kak B bakmHCKOM paiioHe, TaK 1
3a ero mpejesiaMH; B 3TO ke BpeMs 3HAUUTEIBHO BO3pOCIa IIyOnHa 100bIBalo-
IUX CKBaXkuH. Bee 310 o0ecnieuniio yBennyueHrue 100bUu HEPTU B CTPAHE.

HamertuBiuiics B HedTe10OBIBAIONICH MPOMBIILIEHHOCTH TEXHUYECKUM
nporpecc norpedoBajg UHTEHCU(PUKAIIMKA HAYyYHBIX UcciegoBaHui. HaunHaeTrcs
pa3pabOTKa HAYYHBIX OCHOB PallMOHAJIBLHOM Pa3BeJKU U pa3pabOTKU HEe(PTIHBIX
Mectopoxaeanii. B 1925r. mpeanoxken cnoco0 BpamaTeaIpsHOro OypeHus, KOTo-
PBIi MO3BOJIMJI TIOJIHOCTHIO BCKPBIBATh BECh Pa3pe3 MECTOPOKICHUS M OLEHU-
BaTh €ro TEXHUKO-AKOHOMHUYECKHUE MOKa3aTesnu. BeTanm Bompoc O BbIICICHUH B
paspese IKCILTyaTalluOHHBIX OOBEKTOB.

Baxwneiiimum coObITHEM 3TOr0 TMepuoaa ObUIo npoxousiiee B MockBe B
1925 r. Bcecoro3Hoe coBemanue Mo BOMPOCaM OXPaHbl M PAIMOHAIBHOTO HC-
MoJIb30BaHUS He(PTAHBIX 3aexkeidl. Ha 3ToM coBeliaHuu oiMH U3 BUHBIX I€0J10-
roB-He(TAHUKOB cTpaHbl M. B. AGpamoBHY BliepBbie B MUPE MOCTaBUI BOIIPOC
O palMOHAIILHOW cHCTeME pa3pabOTKH HE(TEHOCHOIO IUIacTa-pe3epByapa Kak
OTJIETHHOTO JKCIUTYyaTallMOHHOTO 00BhekTa. B 1927 r. oH omy0amkoBai mepByIO
KJIAaCCU(DUKAIUIO CUCTEM pa3pabOTKM HePTIHBIX MecTopoxaeHui. B 1925r.
ObLTa TIpeIoKeHa “pycckas’ cuctema pa3pabotku (OoJiee mIoTHOE pa3dypHBa-
HUE CBOJIOBOW YaCTH 3aJICHKH).

B 1928 r. Beima paborta kpymHoro reosiora-Hedtsaanka M. @. MupuuH-
ka «[Ipon3BoICTBEHHBIC TIEPCIIEKTUBHI CBUTHI V Iiacta bubu-Ditdara (o mero-
JlaxX OIEHKN He(PTSIHBIX 3aexeii)». B Hell aBTOp Npu pacCMOTPEHUH JTOOBIBHBIX
BO3MOXKHOCTEN HE(DTSIHBIX 3aeXeil PEKOMEHAYET BBISIBISATh U U3y4aTh €CTECT-
BEHHbIE, Ireoyiornyeckue (hakTopbl, BIUSIONMIUNE HA MPOU3BOJUTEIBLHOCTH CKBa-
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KUH, U OTACNISITh UX OT UCKYCCTBEHHBIX, 3aBUCAILIUX OT JIESITEIHLHOCTH YeJIOBE-
Ka.

K 1927—1928 rr. otHOCHTCS psix padot B. B. bunubuna, mocBsAIeHHBIX
BOIIpOCaM OmpeeeHus: Oyaymiei mpou3BOAUTENLHOCTH CKBaKUH. OH BIIEpBbIC
JUIsL TIoJicueTa 3amacoB He(TH UM aHanu3a pa3paboTKu HE(TSHBIX 3aJIeKe uc-
MOJIb30BAJl METOJIbl MAaTEMAaTHUUYE€CKON CTATUCTUKH, YTO TMO3BOJIMIIO CO3/IaHHBIN
paHee «METOJ KPUBBIX» C/eNaTh 0ojiee HaJAeKHBIM, MOCKOJIbKY MOSBUIACH BO3-
MOXHOCTh KOJIMYECTBEHHO OIIEHHMBATh TOYHOCTb U ONPENEISATh FPAHUILIBI MPHU-
MeHeHus1 KpuBbIXx. HakomnenHbiit MmaTepuan Obut 06001men B. B. bunnbunsim B
KHUTE «MeToabpl MaTeMaTUYeCKON CTATUCTUKHU B MOJICUETE MOJI3EMHBIX 3aM1acoOB
Hetr», nzganHoit B 1930 r. Oto Oblna mepBas paboTa, MOCBSIICHHAS TPUMeE-
HEHHUIO MaTEMaTHUYECKUX METOJOB MPU PEUICHUU MPOMBICIOBO-T€OJIOrMYECKUX
3a/1ad.

C 1924 r. B cTpaHe HAYMHAIOTCS CUCTEMATHYECKUE PaOOTHI IO MOACUETY
3aMacoB B OCHOBHBIX HE(TSIHBIX pallOHAX CTPaHbl, YTO MOTPEOOBANO CO3AAHUS
Kkiaccudukanuu 3anacoB Hetu. Jlo peBostonuu U B nepBbie Tobl CoBeTCKOM
BJIACTH TEOJIOTH TMOJIh30BaIUCh Kiaccudukamnment, paspadorannon B 1870 r.
JIOHAOHCKUM MHCTUTYTOM FOPHOTO Jena u Metautyprun. Knaccudukarus Obuia
€AUHOM JJIsI TBEPABIX U KUAKUX TMOJIE3HBIX UCKOMAEMBIX U, CIIEIOBATEIbHO, HE
YUHUTBIBaJNA CIECHU(PUUECKUX YCIOBUH 3aJieTaHus U U3BJICUCHUS HEDTH.

B 1925 r. Opna opranu3oBaHa crienpagbHass KOMUCCHUS [ €0I0rndeckoro
KOMHTETA JIJIsi PYKOBOJACTBA paboToit mo co3znanuio 3¢ exTuBHOM kinaccuduka-
1y 3amacoB Heptu. B 1927 1. mpu o0Cyx)aeHUU NpeBapUTEIbHBIX PE3YIIbTa-
TOB JIESITEILHOCTH 3TOM komuccun M. B. AOpaMoBuY BriepBbie MPEAJIOKUI BbI-
JEJSTh KaTerOPUU 3alacoB MO CTEMEHHU UX Pa3BeJaHHOCTH.

B 1927—1928 rr. B psne TpecTOB OBLIN CO3AaHBI CIICIUATBHBIC TPYIIITHI
0 MOJICUETY 3aIacoB, padOTy KOTOPBIX KOOPJAUHUPOBAN HePTsAHOU cexTop ['eo-
Joruyeckoro komurera. C 3TOro BpEeMEHHU €XKEroJIHO MOJ PYKOBOJCTBOM aka-
nemuka M. M. I'yOkuna u C. 1. MupoHoBa cTajau IpOBOJAUTHCS KOH(PEPEHIUU
M0 METOJIMKe mojcyuera 3amacoB HepTu. Ilockonbky ais pabOThl yKa3aHHBIX
rpyni u koHpepeHlHii Hy»KHa Oblia Kiaccudukanus 3anacoB, To ['eonmoruue-
ckuii komuTeT B 1928 r. yTBepAMSI B KauecTBE BPEMEHHOH KiIacCH(PUKAIIUIO, B
OCHOBY KOTOpOU ObLIa MOJI0KEHA CTENEHb Pa3BeJaHHOCTH 3aMacoB.

B 1921 r. Hayan cCBOM TEOPETUYECKHUE U HKCIIEPUMEHTAIbHBIC UCCIIEI0OBA-
Huga akajgeMuk JI. C. JleliOeH30H - OCHOBAaTENb COBETCKOM IIKOJBI YYEHBIX, pa-
O0oTarmMX B 00J1aCTU HEPTAHON MOA3EMHOM TUIPABIIUKU.

B 5TOT %€ mepuon MHUPOKO M3BECTHHIMHU KakK B Halllel CTpaHe, Tak U 3a
pyoexxom rposHeHckumu reojjoramu H. T. Jlunarponom, B. M. HukonaeBbim,
M. I'. TanaceBuuem, M. M. YapeiruubiM, C. H. [IlaHbruHBIM U IpyTUMU OBLIT
onyOJIMKOBaH psAa padbOT, CIOCOOCTBOBABIIUX YCKOPEHHOMY Pa3BUTHIO IPE/I-
CTaBJICHUN 00 YCJIOBUSX 3aJIeraHus U u3BleueHus Hedtu u3 Henp. B aTux pado-
Tax ObUIO YCTAaHOBJIEHO, YTO IJIaBHOW CUJIOH, MBHXKYIIEH HE(PTHh K 3a00sIM CKBa-
KUH B HanOosee MPOJYKTUBHBIX IJIACTaX IPO3ZHEHCKUX MECTOPOKIACHUM, SBIIS-
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€TCs CUJia Haropa KpaeBbIX BOJI. ['a3 B MIIaCTOBBIX YCIOBUSAX PACTBOPEH B HEPTHU
Y HUKAaKOW aKTUBHOW POJIM, BOMPEKHU runoTesze bpurrca, He urpaer.

Takum 0o0pa3oM, B pacCMOTPEHHBIN mMepuoj; ObUIM HadaThl pabOTHI IO
CO3JJaHUI0 METOJMKU OIEHKH HapOJHOXO3SMCTBEHHON IIEHHOCTHU 3alie’kei Hed-
TH, a TAKXKE 3aJI0’KEHBI OCHOBBI COBPEMEHHBIX MPEJCTABICHUIN O pexxumax Hed-
TSIHBIX U Fa30BbIX 3AJICKEU.

Pactymue noTpeOHOCTH MPAKTUKU CTUMYJIUPOBAIM Pa3BUTUE HAYaBIINX-
Csl MCCJIEIOBAaHUN MO BOmpocaMm pa3pabOTKU HEPTSHBIX MECTOPOXKACHUH, CO-
BEPIICHCTBOBAHUSA METOJIOB MOJIyYEHHUs T'€OJIOTHYECKOW MH(opMainu, ee aHa-
au3a u 00001IeHUS.

B anpene - mae 1930 r. mox pykoBoactBoMm akagemuka M. M. ['yOkuna
paboTana KOMHCCHs O BompocaMm pa3padoTku HOBOrpO3HEHCKOro MECTOpPOX-
nenus. Komuccust caenana psj BbIBOJOB 00 aKTUBHOM POJIM BRICOKOHAIIOPHBIX
MJIACTOBBIX BOJ U HE3HAYUTEIBHOCTU 3allacoB raza, paCTBOPEHHOTO B HE(TH;
chopmynrpoBaia NpecTaBieHUuss 0 OalaHCe IUIACTOBBIX BOJOHAMOPHBIX CHUC-
TE€M, O CYIIECTBOBAHMU AaKTHUBHOW TUJPABIUYECKOM CBS3U MEXKIY O0JIACTHIO
pa3pabOTKH TulacTa U OOJACTHhIO €ro MUTAHUS, XOTSA M PACHOJIOKECHHBIX Ha
OOJIBIINX PACCTOSAHUAX APYT OT Apyra. ITU NpPeACTaBICHUS B JaJIbHEHIIIEM Obl-
JU TOJIOKEHbl B OCHOBY THJIPOJAMHAMUYECKOIO aHaidu3a padoThl HETIHBIX
CKB)KHH W TIJIACTOB, a TAK)KE aHAIN3a CUCTEM PACCTAaHOBKH CKBAYKHH.

B 1937 r. M. A. Xnanos u C. B. lllymuinH BriepBhie MOJICYATAIIN 3alla-
ChI Ta3a B 1IeJIOM 10 cTpaHe. Kpome 00beMHOro ObUT HIMPOKO UCTIOJIb30BaH Me-
TOJ MOJICUeTa 3aIacoB ra3a Mo MajieHuIo JaBICHUS.

B 1929r. npu Oypenun ckBaxud B Bepxue-UycoBckux ropoakax (ITepm-
cKast 00JIacTh) OBLT TIOJYYESH MPOMBIIIJICHHBIA MPUTOK HEPTH, KOTOPHIA BO3BEC-
Ui 00 oTkpbiTUU “BTOporo baky” — Ypano-Bomkckoi HedTera3oHOCHON mpo-
BUHIIUU.

C 1929 r. 8 CCCP nmnst m3ydeHus pa3pe30B CKBAXKUH CTAIU IMPUMCHSTH
reo(pu3NYEeCKUil METO OMPEICIICHHS KaXKyIIerocsi CONnpoTuBIeHus mopo. Ilep-
BBIE K€ PE3YJIbTAThl MOKa3adM BBICOKYIO d(ddextuBHOCT, MeToma. B 1931 r.
OTEUYECTBEHHbIMU reopu3uKamMu U coTpyaHukamMu Gupmsel «I1ImroMOepxke» ObLI
pa3paboTaH BTOPOM METOJ JJIEKTPOMETPUU CKBAXKMUH — METOJ| MOTEHIIHAJIOB
COOCTBEHHOM MOJIsIpU3alluy NOpOA. DTH JBa METOa MO3BOJIMIIA COCTABISATh HE-
MpEPBIBHBIE T€OJIOTMYECKUE Pa3pe3bl CKBAXKUH, B TO BpEMs KaK KEPHOBBIE MaTe-
pHAaJTBl JaBaJIA MPEPHIBUCTYIO HHPOPMAIIUIO TIPU HU3KON TOYHOCTH UX TPUBSI3KA
K pa3pe3y. C 3TOro BpeMeHU CKBaXXMHHasi reo(r3nka HaunMHaeT ObICTPO pa3BU-
BaThCSl, MOBBIIIAETCS €€ POJIb B T€OJOTHUECKOM M3YUECHHUH Pa3pe30B CKBAKUH.

Pa3BuBaroTcs Takxke ruApoJuHaMHYEecKhe MeTolbl. B pe3ynbTaTe Haya-
TeiX B 1935 r. nccnenoanuii B ['posHUU Opina pa3paboTana rumpaBindeckas
TEOPUS TJIACTOBBIX BOJAOHAMOPHBIX CUCTEM, MOJBEPTHYTHl KPUTUKE TEOPUH CY-
IIECTBOBAHUSI MOCTOSIHHOTO OTPAHUYEHHOI'O pajinyca BIUSHHS CKBa)XUHBI, HC-
CJieI0BaHbl 0OCOOEHHOCTH PabOTHl CKBAXKUH MPHU PA3IMUHBIX opMax U pazMepax
KoHTypa obmactu mutanus. B 1936—1939 rr. mpodeccopom B. H. Illenkaue-
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BbIM ObLJIa CO3/1aHa HOBAsi TEOPHUS B3aUMOJECUCTBUSI CKBaXXUH, U3y4€HBI OCOOCH-
HOCTH PA3JIMYHBIX CUCTEM PACCTAHOBKHU CKBAJKHH.

B nagane 30-x rr. B. I1. flkoBiieB mpoBen OOIBIIYIO pabOTy U BHEC PsT
LIEHHBIX TPENIOKEHUM MO METOANKE TUIPOJIUHAMUYECKUX HCCIIEI0BaHUN
CKBaXXuH U 1u1acToB. OH mepBbIM yKa3ajd Ha HEOOXOAUMOCTh y4eTa CKUMAEMO-
CTH KUJKOCTHU B IUIACTOBBIX YCIOBUSX.

B cepenune 30-x rr. B. M. bapsimes u A. H. Crapckuii 8 AsHUU, A. A.
bonrteimes u T. JI. MuxaiinioB B ' po3sHUU ckoHCTpyHpOBaIM «ONBITHBIE ILIA-
CTBI» — MOJEJIH, Ha KOTOPBIX U3yYall 3aKOHbI (PUIbTPALlUN HETra3UPOBAHHOU U
ra3upoOBaHHON >KUIKOCTH, B3aUMOJICUCTBUS CKBaXXUH, U3MEHEHUs KO3 PuueH-
TOB MPOJAYKTUBHOCTHU U T. II.

B 3Tu e roapl Hayaiau NpOBOAUTH CBOUM MCCIICIOBAHMS TAKUE U3BECTHBIC
HEe(PTSIHUKK — cHenuanucThl o ruapoaunamuke, kak A. M. Ilupsepasn, I'. b.
ITpixaues, b. b. Jlanyk u ap.

NuTeHcuBHOE pa3BUTHE TUIPOJAMHAMUYECKOM TEOPUH, MOBBIIICHUE TEX-
HUYECKOW BOOPYKEHHOCTH HE(PTEN0OBIBAIOIICH MPOMBIIUIEHHOCTH M COBEp-
IICHCTBOBAaHUE METOJI0OB MCCJICIOBAHMN CKBaKUH M IJIACTOB OOYCIOBHIIM MO-
BbIIIIEHHWE TPEeOOBAaHUM K MPOMBICIOBOMY T€0JIOTY, YTO COMNPOBOXKAAIOCH pac-
mupeHueM ero Qysnkuuei. ['eonor Teneps NpuHUMAET aKTUBHOE y4acTHE B pe-
IICHUW BOMPOCOB 3aJI0KEHUSI CKBAXKMH U T€OJIOTHYECKOr0 KOHTPOJIS 32 UX Oy-
peHreM, OCBOCHHUEM W JKCIUTyaTallMel; BaKHEHIIUX MpoOJieM paluoHaIbHOU
pa3pabOTKH HEPTSIHBIX 3aeXKeil, MoJicueTa 3anacoB, T€OJOTHUECKON UHTEpIpe-
TallUM PE3yJbTaTOB TeO0(PU3NYECKUX U TUAPOAMHAMUYECKUX HCCIEI0BaAHUN
CKBOXWH, TUIaHWpOBaHUs HedTenoObruu. Bee 3To ompenenuno ¢popmMupoBaHue
HOBOTO Npoduiist HePTETPOMBICIOBOTO T'€0JIOTa, CYIIECTBEHHO OTIWYAIOIIETOCS
oT npo¢uiisa reonora-HeTIHUKA TOUCKOBOU CHIEIUATU3AINH.

Nmenno sta cneuuduka IeSITEIbHOCTH HE(TEIPOMBICIOBOIO TIe€oJiora
oOycioBuna BBeaeHue B 1932 r. B AzepOaii/pKaHCKOM WHIYCTPUATLHOM WHCTHU-
TyTe Kypca «HedrenmpomsicnoBas reonorus». Uepes roxa, B 1933 r., BImen Ha-
MHCAaHHBIN KOJUIEKTMBOM aBTOpOB Moj pemaknuerd M. B. Hukutuna nepsbiil
yueonuk «HedrenpomseicioBas reoyorus». B 3Tom yueOHHMKe ObLIM CHUCTEMATH-
3UPOBAHBI OCHOBHBIE HANPABJICHUS U 33/1a4l HEPTEIPOMBICIIOBOM I'€OJIOTUH.

B aBrycre 1933 r. B baky npoxoaun | Beecorosnsriit cwezn BHUTO wed-
TssHUKOB. B noknane M. M. 'yOkuHa Ha 3TOM Che3Jie BIIEpBhIC ObLJIa MOCTaBICHA
BAXKHEHIIAs 3a/ladya CO3/IaHUsl METOJUKHU MPOEKTUPOBAHUS YUCIa SKCILTyaTallu-
OHHBIX CKBa)XMH HA OCHOBE OMpENIENICHUS] HAYYHO OOOCHOBAHHBIX PACCTOSHUI
MEXKy HUMU. B BBICTYIJIEHUSIX HA ChE3/I€ KPYHMHEHUIIUX I€0JI0r0B CTPAHBI YiKe
Ha3bIBAIUCH 3JIEMEHTHI CUCTEMHOTO MOJX0/1a K PEUICHUIO 3a7a4 HeTerazonpo-
MbIcioBoM reosioruu. Tak, W. M. I'yOKMH KpUTHKOBaJl HWH>KEHEPOB-
MIPOMBICIIOBUKOB 32 TO, YTO OHU 3aHUMAIOTCS «HE IKCIUTyaTallueH Iiacta u Me-
CTOPOXICHUS B IIEJIOM, a JKCIUTyaTallue HEPTAHBIX CKBAKUH KaK MEXaHUYe-
CKHX arperatroB, KaK U30JMPOBaHHBIX 00BEKTOB Mpou3BoacTBa». B. M. Hukona-
€B TOBOPHJI, YTO MPU HM3YUYCHUH PEKUMOB HEPTSHOIrO IuiacTa Hamboisee mpa-
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BUJIBHO paccMaTpUBaTh IIIACT KaK HEKOTOPOE MPOCTPAHCTBO, B KOTOPOM MPOHUC-
XOJIUT PAll B3aMMOJCUCTBYIOMMUX (PU3MUECKUX SBJICHUH, CO3AIONIUX OIpeJie-
JICHHBIC YCJIOBUSI MPOJABUKEHUS HEPTHU K 3a00IM CKBAKHH.

B paccmatpuBaemblii mepuoj; TpoI0HKAIUCh paboThl IO COBEPILIEHCTBO-
BaHUIO Kiaccudukanuu 3amacoB Heptu u raza. B 1932 r. U. M. I'yOkuH nipen-
JOXWI KJIaccu(UKaIMI0, KOTOopasi ObLla MOJIOKEHA B OCHOBY OLICHKH 3allacoB
He(TH TIPU COCTaBIICHUU BTOporo msrmwietHero miaHa (1933—1937 rr.). Ona
Obl1a ucnonb3zoBaHa M. M. I'yOkunbIM B nokiaze o 3amacax Ha XVII ceccum
MexayHapoIHOTO Teojorudeckoro konrpecca B 1937 r. Dra kiaccudukarms
3amacoB He(pTH U ra3a nericTBoBana a0 1942 r.

B 1935 r. 6pu1a co3nana lleHTpanbHass KOMUCCHS TIO 3amacaM IMOJIE3HBIX
uckonaembix (LIK3), mo3mHee mepenmeHoBaHHast BO Bcecoro3Hy0 KOMUCCHIO IO
3aracaM moJie3HbIX nckonaemeix (BK3). HeiHe 3Ta komuccus HaspiBaercs [ocy-
JApCTBEHHOW KOMHUCCHEN MO 3amacaM MOJe3HbIX ucKomaeMbix npu Cosere Mu-
HUCTpOB PD (I'K3 PD).

BaxxuedmuM coObITHEM paccMaTpPUBAEMOTO TIEPHOJIA, CHITPABIIAM TIepe-
JIOMHYIO POJib B Pa3BUTUHU HE(TEra3onmpoMbICIOBOM reojioruu, 6su10 Beecoros-
HOE COBeNIanne HeTIHUKOB, Tpoxoausiiee B ¢pespasie 1938 r. B baky. [Ipuns-
ThIC HA COBEIAHWH PEIICHUS MOCIYXWJIA OCHOBAHHEM JUIsl OPTaHU3AIMOHHOU
MEPECTPONKUA Te0JOTUYECKON CIIy>KObl Ha MPOMBICHAX, MpelycMaTpuBaroen
00s13aTEIPHOE y9aCTHE TEOJIOTHUECKOW CITYKObI B Pa30ypHUBaHUM M DKCILTyaTa-
IIMA MECTOPOXKJICHWH, P TOM Ha TE€0JIOTOB BO3JIaranach Takas >K€ OTBETCT-
BEHHOCTbH 32 BCE MPOM3BOACTBEHHBIE MPOIIECCHI, KaK U Ha PaOOTHUKOB OypeHUs
1 DKCILTyaTaIlnH.

B xpyr o0s3aHHOCTEN TPOMBICIOBOTO T'e0JIoTa OBLIO BKIIFOYEHO: yCTa-
HOBJICHHE TPABWJIHBHOTO PEKHUMA DKCIUTyaTallMd CKBAXKWH M KOHTPOJIb 3a €T0
BBITIOJTHEHWEM; YCTAaHOBIICHWE W aHAIN3 PEXUMa DKCIUTyaTallud OTIEIbHBIX
He(TSIHBIX TOPU3OHTOB, OpraHU3aNUs HAOIIOACHUI 32 B3aUMOBJIUSHUEM CKBa-
KWH, 32 pa3pabOTKON MOIIHBIX IUIACTOB, MOAPA3/ICIIEMbIX Ha IKCILTyaTaI[MOH-
HbIe OOBEKTHI, MPOBEJCHUE CHCTEMATHUYECKUX aHAIM30B HE()TEHACHIIEHHBIX
MOpOJ ¥ APYTUX HUCCIEAOBAHUM, B YACTHOCTH, CBSI3AHHBIX C KOHTPOJIEM 3a W3-
MEHEHHEM IUIACTOBOTO JABJICHUS,; YIeT J0ObYM He(TH, Ta3a ¥ BOJIBI IO KaXIOU
OT/CIBHON CKBA)XKWHE, KOHTPOJIb 3a MPOBEJICHUEM 3aMepoB OydepHoro, 3aTpy0-
HOTO, TPAITHOTO JIABJICHUH W PEIICHHE Psijia IPYTUX BOMPOCOB MO HAOIIOACHUIO
3a AKCIUTyaTaIliel CKBaKMH U TIJIAaCTOB.

PaccmoTpeHHblil Epro1 XapaKTepU30BaiICsl TAKUMH BaKHEUIIIMMU COOBI-
TUSMH, KaK BBEJICHHE B MIPOTPaMMBbI BY30B Kypca He(Tera3onpoMbICIOBOM Teo-
JIOTUW W CO3J[aHUE TIEPBOTO yYUeOHHUKA MO ATOMY Kypcy, odHUIlMaIbHOE OpraHHu-
3alMOHHOE O(OPMIICHUE TE€OJOTHYECKON CIY>KObI HA HEPTIHBIX MPOMBICIAX U
ONPEJICIICHUE €€ TTTaBHEUIINX 3a1a4.

HecMmoTpst Ha TpyTHOCTH BOEHHBIX U TIEPBBIX MMOCICBOCHHBIX JIET, Pa3BU-
THE HAYYHOW MBICIIH B CTPaHE HE MpeKpammanoch. OcoOeHHOCTh pa3BUTHS Hed-
TSHOW HAYKH U MPAKTUKHA B 3TOT MEPUOA—IITUPOKOE BHEJPECHUE B TEOPUIO pa3-
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paboTKU HEPTIHBIX 3a1eXKel OCHOB MOA3EMHON TUIPaBIUKH.

B 1940 r. akanemux JI. C. Jleitbenszon u mpodeccop b. b. Jlamyk opranu-
30BaJIM CIICNUANBHYIO TPYIIY, Mepell KOTOPOoil Oblia MOoCTaBlieHa 3aja4a co3/1a-
HUS HAy4YHO OOOCHOBAHHOW METOAMKU MPOCKTUPOBAHUS pallMOHAIBLHON paspa-
00TKM HE(PTAHBIX M TA30BBIX MECTOPOKICHUN. Bompock! pa3paboTku, 0COOEHHO
BOIIPOCHI Pa3MENIEHUs CKBaXXUH Ha 3aJI€KH, B 3TOT MEPUO] TPUOOPETAIOT OCO-
Oy10 OCTpPOTY B CBSI3M C MEPEXOJ0M K Oojiee TiyOoKo3ajeraromumM dKCIryarta-
[IMOHHBIM TOPU30HTaM, a TAKXKE B CBA3U C TEM, UTO OBLINA OTKPBITHI U BBOJUIUCH
B pa3pabOTKy MECTOPOXKJICHHUs] HOBOM HeTeHOCHOM mpoBuHIIUU - BToporo ba-
KY, (U3UKO-TCOJIOTMYECKHE YCIOBUSA KOTOPBIX OTIMYAIUCH OT YCIOBUN KaBKa3-
CKHX HE(TSHBIX MECTOPOKICHUMN.

B 3Ty roapl MHTEHCHUBHBIE HAy4YHBIE UCCIEIOBAaHUS B OOJACTU OLICHKU
He(Tera3oHaChIIIEHHOCTH HEAp, ACTAIbHOTO H3Y4YEHUS CJIOKHOW TEKTOHHMKHU
HEe(PTSAHBIX MECTOPOXKJEHUIM Ha IOTe€ CTpaHbl, U3YUYEHHUS YCIOBUI OOBOJHEHUS
3alie’kel Mpu pa3paboTKe, OLICHKU 3aMacoB MPOBOJUT OJUH U3 BUIHBIX MPOMBI-
CJIOBBIX T'€0JIOTOB Hamel ctpansl mpodeccop M. A. XKnanos, kotopsiii ¢ 1936 T.
BO3TJIABIISLT Kadeapy pa3BeaKd U pa3pabOTKU HEPTAHBIX U Ta30BBIX MECTOPOK-
nernii B MockoBckoMm HedTsiHOM mHCTHTYTE. [lo3mamee, B 1959 r., mox pykoBo-
nctBom M. A. Xnanoa B MHU um. 1. M. I'yOkuna Oblja opraHu3oBaHa Imep-
Basi B cTpaHe Kadeapa HePTENPOMBICIOBOM Te0J0THuH, 3aBEIYIOIMIUM KOTOPOH
OH OCTaBaJjICs BILUIOTH 10 1974 r.

HccnenoBanusi, mpoBeJACHHbIE B Hayalle pacCMaTpUBAEMOro IMepuoja,
uMeNr OOJNbIIOE 3HAYEHUE ISl PACKPBITUS (PU3UUECKON CTOPOHBI MPOOIEMBI
pa3palbOTKH, a TAaK¥Ke JJIA ONpeIeTICHUs BayKHEHIIeH poau cOOCTBEHHO re0JI0TH-
YEeCKHX MpeJcTaBieHuil. Bmecte ¢ TeM cTaHOBUICS Bce 00jee OYEBUIHBIM TOT
(bakKT, 4YTO palMOHAIBHOE YUCIIO JOOBIBAIOIINX CKBAXUH HA 3aJIEKU HE MOXKET
OBITH OMpPEIEICHO TOJLKO METOJAMH THAPOJUHAMUKU. {151 3TOro HeoOXxoaumMo
BCECTOPOHHEE T'€0JI0TO-ITPOMBICIIOBOE OOOCHOBAHUE C MPUBJICYEHUEM SKOHOMU-
YECKUX JAHHBIX.

Oco0y10 OCTpOTYy yKazaHHBbIE BOIPOCHI MpuoOpenn BO Bpemsi Bemmkoi
OteuectBeHHOM BOWHBI. [loaToMy oprarm3oBanHas B 1940 r. rpymnma uccieno-
BaTeliel, BKIIIOYABIIAsl CHELUUAIMCTOB BCEX Tpex npoduiieil — reojaoros, TU-
pPOJIMHAMUKOB M 3KOHOMHUCTOB, Obula peopraHuzoBaHa B [IpoekTHo-
uccieaoBaTenbckoe 0po nmpu MOCKOBCKOM HE(PTSHOM HHCTUTYTE. 3a TOJbI
BOIHBI B Or0po 1moj pykoBojcTBoM A. I1. KpsiioBa (mo3aHee craBiiero JIeicT-
BuTesbHBIM wieHoM AH CCCP) Obutn mpoBeIeHBI OYE€Hb BaKHBIE PaOOTHI 11O
MPOEKTUPOBAHUIO Pa3paOOTKHM MHOTUX HE(TSHBIX U Ta30BbIX MECTOPOKIACHUM.
CoTpynHuKU OIOpO pelain TakKe U TEOPETUUECKUE 3a/lauyd MPOEKTUPOBAHUS
pa3pabotku. B utore B 1948 r. BeIIIN B CBET ABE MOHOTpadwu, 03HAMEHOBAB-
e coOoi MOSBIECHUE TEOPETUYECKUX OCHOB MPOECKTUPOBAHUS, aHAIN3a U pe-
TYJIUPOBaHUS pa3pabOTKU HE(PTSIHBIX M Ta30BbIX MecTOpoxAcHui: «HayuHbie
OCHOBBI pa3paboTku HePTIHBIX MecTopoxacHuit» (aBTopel A. I1. Kpsuio, M.
M. I'moroBckuii, M. ®. Mupuunk, H. M. Hukonaesckuii, 1. A. YapHblil Obln
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ynoctoeHsl 3a 3ToT TpyA ['ocynapcrBennoi npemun CCCP) u «Teopetnueckue
OCHOBBI Pa3pabOTKH MECTOPOXKICHUN MPHUPOIHBIX Ta3oB» (aBTop b. b. Jlamyk).

B »stux monorpadusx Owuid cHOpMyIUpPOBaHbI OCHOBBI COBPEMEHHOIO
noaxoaa K mpobiieMe pa3pabOTKH, COrIaCHO KOTOPOMY IpH BBIOOpE paiiuo-
HaJbHOM CUCTEMBI Pa3pabOTKU HEOOXOAUMO:

1) y4ecTb TreoJoruueckre OCOOCHHOCTH MECTOPOXICHHS; 2) Ha OCHOBE
TUAPOJMHAMUYECKHUX PACcYeTOB YCTAHOBUTH pallMOHAJbLHBIC BAPUAHTHI paccra-
HOBKHM CKBa)XMH MPUMEHHUTEIBHO K BBISIBICHHBIM TI'€OJIOTUYECKUM OCOOEHHO-
CTSIM, paccuuTaTh JACOWTHI, TUIACTOBBIC M 3a00MHBIC JaBlICHUS; 3) ONPEICITUTD
TEXHUKO-3KOHOMHYECKHUE TMOKa3aTeld pa3IuyHbIX BapUAHTOB pa3MEIICHUs
CKBaXUH U Ha 3TON OCHOBE BBIOPATH ONTUMAJIbHBIN BapUaHT.

VYcraHoBNIeHHE BaXKHOU POJIM I€0JIOTUUECKUX JAHHBIX B IPOCKTUPOBAHUU
pa3pabOTKH MECTOPOXKICHUI HePTU U Tra3a CKa3ajoch U Ha MPAKTUKE MPOMBI-
CJIOBO-T€OJIOTUYECKUX MCCIEOBAHUM, B MEPBYIO OUYEpE/lb MPU OLICHKE 3aIacoB,
MOJACYET KOTOPBIX SIBISIETCS, MO CyTH, 0000IIEHUEM PE3yJIbTaTOB Pa3BEIOYHBIX
paboT.

B 1942 r. Haponusrit komuccapuaT HepTssHOM mpombinieHHOCTH U Ko-
muret 1o aenam reosnoruu npu CHK CCCP yTtBepans HOBYIO KiacCU(DUKaIHIO
3anacoB He(TH U ra3a, B OCHOBY KOTOpPOM ObliIa MOJOKEHA CTENEHb W3YyUYEeHHO-
cti (pa3BeJaHHOCTH) 3alie)kei. BriepBbie B MpaKkTUKE OICHKH 3amacoB He(TH
ObLIa pa3paboTaHa MHCTPYKIMS MO MPUMEHEHHUIO KIaCCU(PUKAIIMU 3aMacoB.

B 1946 r. Beimuta B cBeT MoHOTpadus M. @. Mupunnka «Hedrempombl-
CJI0Bas T'€OJIOTHSI», B KOTOPOW C Y4€TOM HOBOM POJIM MPOMBICIIOBOM I'€0JI0TUU B
peuieHun 3aiad pa3paboTKu HE(DTSIHBIX MECTOPOXKIACHUNU ObUT 00OOIEH OMbIT
MPOMBICIIOBO-I€0JIOTHYECKON IeATEIbHOCTH, HaKOIIeHHbIN kKak B CCCP, tak u
3a pyoexxom (mpeumymectBeHHo B CIIIA) 3a BpeMs, mpoiieaiiee mocie u3ja-
HUS NEPBOro yuyeOHUKA 0 HE(TETPOMBICTIOBOM T'€OJOTHUH.

Wneun, Teoperndeckue pazpabOTKU U METOJbI, OMMCAHHbIC B Ha3BAHHBIX
BBIIIE TPeX MOHOrpadusiX, SIBUIUCh OCHOBOW COBPEMEHHOI METOAO0JIOTUHU IPO-
EKTHUPOBAHUS Pa3pabOTKU U €€ OCYIECTBICHUSI HA KOHKPETHBIX HE(DTSIHBIX U ra-
30BBIX MECTOPOXKICHUSIX HAIIEH CTpaHBbI.

PaccmotpenHbie METOJbI pa3BUTHUS HE(DTEra30MpOMBICIOBON T€0JI0TUH
COBIAJIAIOT C HAYAJIbHBIM 3TAllOM PAa3BUTHUSI HAYYHOM TEXHOJOTHH Pa3pabOTKU
HEe(PTSIHBIX MECTOPOXKACHUI Hallel CTpaHbl. XapakTepHass 0COOEHHOCTb ATOTO
9Tama - 3KCIUTyaTalus 3ajekeld Ha eCTeCTBEHHOM (mpupojHoM) pexume. [Ipu
ATOM MpOoLIeCChl Pa3padOTKU OMPEAEISUINCH MPEkK]IE BCETO PACXOOM dHEPreTH-
YECKHUX PECYPCOB MPOYKTUBHBIX IJIACTOB.

Brinaromuiicss Bkiaa B pa3BUTHE HEPTEMPOMBICIOBOM T'€OJIOTUU HA 3TOM
stane BHec akajgeMuk M. M. I'yOkuH. Ero Tpyabl y)ke MHOTHE NECSITUIETUSI HE
TEPSAIOT CBOEH aKTyalbHOCTH. Bomblioe 3HaUYeHUE AJis pa3BUTHS METOJOB KOH-
TPOJISL U PETYIUPOBaHUs pa3pabOTKU HA €CTECTBEHHBIX PEXXUMaX UMENU padoThl
M. B. Ab6pamoBuua, M. A. Xnanoa, M. 1. MakcumoBuua, B. C. Menuk-
[lamaesa, A. H. Mycragunosa, C. T. OBnaTtanoBa, A. A. Tpopumyxka u np.
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Tpemuit nepuoo—c 1948 o 1965 roxpl. BaxkHON 0COOCHHOCTBIO 3TOTO
nepuoja SBISETCS PKCTEHCUBHOE pa3BUTHE HE(PTEra3o100bIBAIOIICH MPOMBIIII-
JIEHHOCTH, CBSI3aHHOE C OTKPBITUEM OOJIBIIIOT0 YKCIIa HOBBIX HE(TSIHBIX U ra3o-
BBIX MECTOPOXKJICHUM B pa3IMYHBIX palloHaX Halllel CTpaHbl, BOBJICYCHUE UX B
pa3pabOTKy M HAKOIUIEHHE 3HAYMUTEIBHOTO 00bheMa HOBBIX JAHHBIX, OpraHUye-
CKH BOIIENIINUX B HAYYHBIN (HOH HEDTEra30npoMbICIOBON T'€OJIOTHH.

AKTUBHO pa3BuBaeTCsi HedTerazofgoObIBaroas MPOMBIIUIEHHOCTh B Ta-
KUX pailioHax cTpaHbl, kKak bamkupus, Tarapus, benopyccus, Typkmenus, Y3-
oekucrtan, 3amaaHas Cubupb. OTKPHIBAIOTCS HOBBIE MECTOPOXKIEHUS B CTAPhIX
paiionax—B AzepOaiikane, Ha CeBepHoMm Kakaze, B Kazaxcrtane, Ha Ykpau-
HE.

Tpetuit nepuoa pa3Butus HePTETPOMBICTOBON T'€OJIOTMU COBIAJIAET CO
BTOPBIM 3TAllOM Pa3BUTHSI TEXHOJIOTUHU pa3paboTKu HePTAHbIX 3anexeil. K kon-
Iy MepBOro 3Tana ObUIM MOATOTOBJIEHBI YCIOBHUS AJIsI KAYECTBEHHOTO HU3MEHE-
HUS TEXHOJOTUU JOOBIYM HEPTH — MPUMEHEHUS! UCKYCCTBEHHOTO 3aBOJIHEHUS
3aJI€KEN C LIENBIO MOIEPKAHUS IUIACTOBOTO JIABJICHHUS.

Bueapenrie HOBOM TEXHOJIOTHMU pa3pabOTKU HEPTSHBIX MECTOPOKICHUM,
B KOpPHE OTJIMYAIOUIEHCS OT paHee MPUMEHSBLIEKCS, MOCTABUJIO MEepe]l IPOMBI-
CJIOBOM T'€OJIOTHEN MPUHLIMIHAAIBHO HOBBIE 33]1a4d, KOTOPbIE BO MHOT'OM H3MeE-
HUJIM CaMy CYTh 3TOM AUCUUIUIUHBI. PaHee mpoMbICI0Bask re0Iorus 3aHUMasach
B OCHOBHOM BONPOCAMHU PAlMOHAIBHOIO MCITOJIb30BaHMS IIJIACTOBOM IHEPIUMU.
Tenepb e rIaBHBIM CTaJ0 U3YYECHHUE MPOLECCOB, MPOTEKAKOIINX B MPOJYKTUB-
HBIX IJIACTaX MPU BBITECHEHUHU HE(TH 3aKaUMBaeMOW BOJION.

Teopetnueckoe 000CHOBaHKE METOAOB MOJAEPKAHUS MIACTOBOTO JIaBJie-
Hus cBsizaHo ¢ umeHamu A. I1. KpeutoBa, @. A. Tpebuna, 1. A. Yapuoro, B. H.
[IlenkaueBa, a JanpHEIIEe pa3BUTHE ITUX METOJ0B - ¢ uMeHamu M. T. Abaco-
Ba, [O. II. bopucoga, I'. I'. Baxurosa, O. B. XXenrosa, FO. II. )Kenrosa, B. /I.
JIbicenko, O. JI. Myxapckoro, M. M. Carraposa, M. JI. Cypryuesa, B. C. Op-
noBa, b. ®. Ca3oHoBa u ap.

B co3nanuu, BHEAPEHUU W PA3BUTUU METOJOB MOJJEpKaHUS JaBICHUS,
aHaJIU3a U PEryJIupoOBaHUs pa3pabOTKU 3alieKel HePTU B 3TUX YCIOBUSAX OO0Jb-
IIYIO POJIb CHITPAIM ITPOMBICIIOBBIC Ie0JoTH (HaydHbIe PaOOTHHKH, PYKOBOJIS-
IIMe pabOTHUKH OTPACid M KPYIHBIX HePTea00bBarOmMuX npeanpustuii) O. A.
berumes, B. B. Jlenucesuu, H. C. Epodees, M. 1. Makcumos, B. C. Menuk-
[lamaes, M. @. Mupuunk, P. X. Mycnumos, A. H. Myctadusnos, I'. I1. OBane-
coB, C. T. OBnaraunos, b. A. Txoctos, A. A. Tpopumyk, 3. M. Xanumos, A. N.
[Hatypos, M. 3. UepHOMOPIUKOB U 1p.

brnarogapsi COBMECTHBIM yCHIIMSIM MPOU3BOACTBEHHUKOB M YUYEHBIX He(-
TAHAsl MPOMBIIUICHHOCTh B KOPOTKHUE CPOKU MOJy4HJIa BbICOKOA()(PEKTUBHBIN
KOMIUIEKC METOJIOB U CPEACTB KOHTPOJSA 3a MPOLECCAMH, HNPOUCXOISIIUMH B
MPOAYKTUBHBIX IJIACTaX MPU 3aBOJHEHUHU. B 3TOT KOMIUIEKC BOILIM METOJbI
re0JIOrO-MPOMBICIIOBOTO aHaIW3a M 00001eHuss uHbOpMaluU, MOIy4yaeMou
CpeICTBaMU COOCTBEHHO IPOMBICIIOBOM T'€OJIOTHH, CKBaXMHHON reo(u3uKH,
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TUAPOJMHAMUKY, PUBUKOXUMUU U .

B Hay4HOM OTHOIIEHUH pa3BUTHE HE(PTEPOMBICIOBOUN I'€OJIOTHH IO IO
MyTU JaJbHEUIIEro COBEPUICHCTBOBAHUS METOJIOB MOJyYeHUs] MH(GOpMALUKU O
CTPOCHHMH U CBOMCTBaX HE()TEra30HOCHBIX IJIACTOB, METOJIOB MOJICUETA 3a1acoOB,
re0JIOrMYeCKOro 000CHOBaHUS MTPOEKTOB, COBEPIIIEHCTBOBAHUSI METOJA0B aHAJIU-
3a U PEeryJUpOBaHUS Pa3pabOTKH, Ie0JOTUYECKOr0 0OOOCHOBAHUS MEPONPUSITUI
10 TOBBIIICHUIO KO3 PUIIMEHTA U3BJICUCHUS HEPTHU U T. 1.

HakonuBiiuiicst onbIT pa3pabOTKH, a TakyKe pa3iMuHbIe MO XapaKTepy U
LEeJSIM UCCIIE0BAaHUS MTOKa3adl, YTO OCHOBHBIM (PaKTOpOM, 00YCIOBIMBAIOIIUM
TPYAHOCTH TMpPHU PEIICHUU 3aJilad pa3Be]KH, MOJCYEeTa 3alacoB U pa3pabOTKH
HEe(PTSAHBIX U Ta30BBIX MECTOPOKIACHUMN, SIBISETCS HEOJIHOPOJHOCTh HedTeraso-
HOCHBIX MIacTOB. M3yueHreM HEOJHOPOJIHOCTHU IJIACTOB U €€ BIUSHUA Ha 3(-
(heKTUBHOCTh CUCTEM Pa3pabOTKU 3aHUMAJIMCh BEAYIIUE HEPTErazornpoMBbICIO-
Bble reosoru ctpanel K. b. Ammpos, b. M. Jlucrenrapren, B. C. Menuk-
[Namaes, M. U. Makcumos, E.®. ®@posioB u ap. OcoOEHHO MHUPOKO BEJIUCH HUC-
CJICIOBaHUS HEOTHOPOTHOCTH IIacToB B 1962 - 1965 rr., Korma K pemeHHuro
aTOM TIpobsemMbl oakarounianch B. M. AzamatoB, B. B. Bounos, JI.®. Jlemen-
TheB, O. K. O0yxoB, E. . Cemun, B. B. CtaceHkoB u apyrue.

Yemesépmuolti nepuoo — 1965-1975 roner. Bexoit B mcropum pazBUTHS
He(TEera3onpoMbICIIOBON T€OJIOTUU SBUJIOCH 3acedanue lleHTpaapHOW KOMUC-
cuu 1o pazpadbotke HePTAHBIX MecTopoxAeHu ['ockomutera CCCP no tomnu-
By B HOsi0pe 1964 r. Ha sTom 3acenannu ObUTH CHOPMYITHPOBAHBI YTOYHCHHBIS
OMpeIeNICHUs] YKCILTyaTallMOHHOTO 00BbEKTA U 3TAXKA pa3pabOTKU U MPEIJI0KEHBI
MIPUEMBI UX BBIICIICHUS. DTH ONPEACICHUS MOCIYKWJIA OCHOBOW MOCHEAYIOIINX
UCCIICIOBAHUM, CBSI3aHHBIX C Pa3pabOTKONW METOAMKH BBIJEICHUS KCILTyaTallu-
OHHBIX OOBEKTOB B pa3pe3ax MHOTOIJIACTOBBIX HEPTAHBIX U Ta30BbIX MECTOPO-
KIACHUU. 3HAUUTEIbHYIO0 pab0Ty B 3TOM HamnpasieHuu nposenu H. E. beikos, B.
I'. Kananuu u ap.

[[Iupoko pa3BUBaAIOTCS METOJIbI Fe0U3UNIECKUX HUCCIIEIOBAHUN CKBaKUH
JUISl U3YUYEHUS CTPOEHUS, ONPEACIICHUS T€0JIOro-(PU3nUeCKuX CBOMCTB ILJIACTOB,
1 0COOCHHO JIJIsi KOHTPOJIS 3a pa3padoTKoi 3anexeil HedTH U rasa.

[IpumeHeHne METOJIOB CKBaXXMHHOW T€O(PU3MKK MO3BOJUIIO IMOBBICUTD
3(PEKTUBHOCTh PEIICHUSI MPOMBICIIOBO-T€OJIOTUYECKUX 3a7ad, CBS3aHHBIX C
BBIJICJIEHUEM B pa3pe3ax 00CaKEHHBIX CKBAXXUH HEPTEra30HOCHBIX M BOJOHOC-
HbIX nopoJ, koHTposs 3a npoasmxenneM BHK, I'HK, I'BK, onpenenenus pas-
JUYHBIX MMAapaMeTPOB IIACTOB, MHTEPBAJIIOB OOBOJHEHHUSI CKBAXUH U JIPYTHUX
BAKHBIX 3aJ1a4 T€0JIOTUU U pa3pabOTKu HE(PTSHBIX, Ta30BbIX U Ta30KOHJIEHCAT-
HBIX MECTOPOKICHUU.

B pemienuun 3TUX BOMPOCOB aKTUBHOE y4acCTUE MPUHUMAIOT TaKUE T€0JI0-
TU-IPOU3BOACTBEHHUKH, PYKOBOJMTENHN T'€OJIOTHYECKON CIy>KObl B MuHucTEp-
CTBE HE(TSHOW MPOMBIIIJIEHHOCTH U Ha MecTtax, kak B. /[. Bukropun, E. IL
Edpemos, P. X. Mycaumos, H. H. JIucockuii, FO. b. ®aun, 3. M. Xanmumos, B.
M. KOnun, X. b. FOcyd-3ane u npyrue. KpynHelil HayuHbIi BKJIaJ B €JI0 HPO-
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MBICJIOBO-T€0JIOTUYECKON MHTEpIIPETAlU PE3YyIbTaTOB re0(PU3NUECKUX Hcclie-
noBaHui ckBaxxuH BHecin C. A. Cynranos, b. M. Opnmunckuit, H. M. CBuxny-
IIUH U Jp.

C 1953—1955 rr. HaYMHAIOTCS MUPOKUE UCCIETOBAHUS IO IPUMEHEHHTO
BEPOSTHOCTHO-CTATUCTUUECKUX METOI0B U DBM 11s pemienus 3aiau Hedrera-
30MPOMBICIIOBOM reojioruu. B otauumne ot paboT nepBoro u BTOPOro MepHoIoB,
KOTrJ]Ja MaTeMaTU4eCKUEe METOJbl UCTOIb30BaTUCh JIJISl OLEHKU MPOU3BOIUTEIb-
HOCTHU CKBAXXUH U CJIY>KWJIA OCHOBOM CTaTUCTHYECKOTO METOJa MoJjcYeTa 3ara-
COB, B paccMaTpPUBAEMbIi MEPUOJ ITH METOJAbl CTAHOBSTCS BBICOKOA(D(PEKTUB-
HbIM HMHCTPYMEHTOM COOCTBEHHO T'€OJIOTMUYECKUX WCCIIECIOBAHUM, OMUCAHUS
re0JIOTMYeCKUX OOBEKTOB, CPEACTBOM ONTUMU3AIUUA U ABTOMATHU3ALMK Pa3INy-
HbIX paboT. CyniecTBEHHbIN BKJIaJ B 3TH HcclieqoBaHus BHecau B. 1. ApoHOB,
B. A. Bagesnos, E. A. Xurtpos, 0. B. lllypy6op u ap.

C xonna 50-X TT. HAYMHAETCSI HHTCHCUBHOE PA3BUTHE Ta30BOM MPOMBIIII-
JIEHHOCTH cTpaHbl. Ha paHHUX 3Tamax cBOEro CTaHOBJIEHUS 100bIUa ra3a pa3Bu-
BaJlaCh OJIHOBPEMEHHO C J0ObIYell HEPTHU B HAIPABICHUU UCIIOIH30BAHUS TJ1aB-
HbIM 00pa30M MOMYTHOTrO raza. Meroasl pa3paboTKH Ta30BbIX MECTOPOKICHUN
OBLIM YKCTO AMIUpUYECKUMU. Ha HUX MEXaHWYECKH PacHpoCTPaHSIIUCh METO-
IIbI pa3pabOTKU HEPTSIHBIX MECTOPOXKIACHUIA.

Bwmecte ¢ TeM Oonbiine 00bEMbI MOMCKOBO-Pa3BEOUYHBIX PA0OT U UHTEH-
CUBHBIC UCCIEOBAHMS MOJTOTOBUIN 0a3y AJisi YCKOPEHHOrO pa3BUTHSI ra30BOM
MPOMBIIIJIEHHOCTU. BBUIM OTKPBITHI HOBBIE MECTOPOKJEHHUSI ra3a Ha CeBepe
Tromenckoit u B OpeHOyprckoit oonactsax, B Cpeaneit Azuu, CTaBpOIOIECKOM
Kpae u APYrux paoOHaX CTPAHBI.

I'azoBas npomsbinuieHHOCTs CCCP BCTymnmiia B HOBBIM 3TaIl CBOETO Pa3BU-
Tus: B 1956 1. OHA CTAHOBHUTCS CaMOCTOSITEIPHONW OTPACITBIO HAPOJTHOTO XO3SIiA-
ctBa. B 1958 r. 6put0 nmpunsto mocranosinenne [IK KIICC u CoBera Munuct-
poB CCCP «O nanbHeHeM-pa3BUTUU Ta30BOM MPOMBIILIEHHOCTH U ra30CHA0-
xeHus npeanpuatui u ropogos CCCP».

B Hacrosiiee BpeMst co3/1aHbl Ta30AMHAMUYECKUE METO/bl pacueTa u3me-
HEHHSI BO BPEMEHU HEOOXOJMMOrO YHWCla ra30BbIX CKBaXXUH, IUIACTOBBIX, 3a-
OOMHBIX U YCTHEBBIX JIABJIICHUM, TPUOIMKEHHBIE METOAbI pacueTa MpPOBUKECHUS
KOHTYPHBIX WJIU MOJOIIBEHHBIX BOJ U PEIIEH PsAll APYrUX 3a/1ad C y4E€TOM Mpo-
MBICJIOBO-T€0JIOTHYECKON nHpopmanuu. PazpuTtre Teopun U MPaKTUKHU TOOBIYU
ra3a MoBJIEKJIO 3a COOOM M pa3BUTHE MPOMBICIOBBIX I'€0JOTHUECKUX UCCIIEI0BA-
HU Ha ra30BBIX MECTOPOXKIACHUSIX.

B coBepiiieHCTBOBaHKE Ta30IPOMBICIIOBON I€OJIOTUU, METOJ0B U3YUCHHUS
CTPOCHHMS Ta30BbIX 3aJIEKEH, MOJIcUeTa 3aMacoB ra3a, reoJoru4yeckoro 000CHoO-
BaHUS MPOEKTOB pa3pabOTKU Ta30BBIX U T'a30KOHJEHCATHBIX MECTOPOKICHUMN
CYIIECTBEHHBIN BKJIaJl BHECIH Takue reonord, kak K. A. benos, 3. I'. bopucen-
ko, B. U. Epmakos, U. II. XKabpes, M. A. XXnanos, A. JI. Ko3znos, B. II. Cas-
yeHko, M. H. Cocomn, O. B. Tepnosoui, H. B. Uepckuii u np. B pesynprare ce-
rOJIHSI HOBasl T€OJIOTHYECKasl JUCUUIUIMHA, BO3HUKINIAS KaK HE(TEPOMBICIOBAs
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re0JIOTHsl, C MOJHBIM OCHOBAaHUEM Ha3bIBaeTCA HE(TEra3omnpoMBICIOBOM Teoo-
THEH.

Iamoii nepuoo (1975r. - HacTosIIEe BpeMs). DTOT MepUO 1 3HaMEHATEICH
BAKHBIMU U3MEHEHMSIMU B JKM3HU CTPaHbl U B COCTOSIHUU €€ ChIPhEBOU 0a3bl.
Brinenenue Poccun B caMOCTOATENIBHOE TOCYJAPCTBO OOYCIOBHIIO COCPEIOTO-
YUTh BHUMAaHUE TJABHBIM 00pa3oM Ha HE(PTSIHBIX MECTOPOXKICHHUSAX 3araJIHon
Cubupu, Bonro-Ypansckoro peruona, CeBepnoro KaBkaza, AcTtpaxanckoil 00-
nactu, Boctounoit Cubupnu.

B nepBbix TpéX pernoHax MHOTHE JUIUTEIBHO pa3padaThIBaeMble MECTO-
POXKJICHUS BCTYNHWIIA B MO3JHIOI0 CTaIUI0 Pa3padOTKU ¢ OBICTPBIM POCTOM 00-
BOJIHEHUSI MPOAYKIHUK U majeHueM no0bsuu HepTu. Bo3pocna BaxxHOCTH paboT
[0 T'€O0JIOTO-MPOMBICIIOBOMY aHANM3y pa3pabOTKU U OOOCHOBAHHUIO TEXHOJOTHU-
YECKUX MEPOTNPUITUI MO J0pa3paboTke, MO MPUMEHEHUIO apceHaja METOJ0B
yBeNnnueHus HeTeOTAauH, 0 Pa3yKPyNMHEHUIO O0BEKTOB SKCILTyaTallUU.

®donp pazpabateiBaeMbIX B Poccun 3anexeit HeTHU MOMOTHAECTCS 32 CUET
HOBBIX MECTOPOXKICHUN M 3aJI€KEH M3BECTHBIX MECTOPOXKICHUNA B OCHOBHOM C
TPYAHO U3BJIEKAEMbIMU 3amacaMu. B yCIIOBUSIX PHIHOUHBIX OTHOIIEHUN 0COOYIO
OCTPOTY MPHOOPETAET BOMPOC BO3MOXKHO O0JIee MOJHOTO MCIOJIb30BAHUS HEIP
ATUX MECTOPOXKJCHUN MPU OTPAHUYMBAIOIIEM BIUSHUU COBPEMEHHBIX KOHO-
MUYECKUX TPeOOBAHUIA.

HayuynbiM 000CHOBaHMEM M MPAKTUYECKUM PEIICHUEM ATUX 3aJa4 3aHU-
MaeTcsl apMHUsl CEIUATUCTOB MPOMBICIOBO-T€0JIOTUUECKUX U TEXHOJIOTMYECKUX
CIIY>K0 Hay4HBIX MOJAPa3ACICHUN U MPOU3BOJCTBEHHBIX KOMIIAHUWA U OpraHu3a-
uuid. bonbinyto ponb urpaet LlenTpanbHas KoMuccus o pazpadoTke HEPTAHBIX
MecTopoxaeHuid (nepBbiit 3am. nipencenarens H.H JlucoBckuid, yu€Hblii cexpe-
tapb [1.d. Xpamos).

[To cyiiecTBy, BBIICIECHHBIN MATHIA 3TAll SIBJISICTCS MEPEJIOMHBIM B UCTO-
puH pa3BUTUS HEPTSIHON MPOMBIILIEHHOCTH, TaK KaK BO3HUKIIA HEOOXOJUMOCTb
MPUHIUIHAIBHO HOBOTO PEUIECHUS TaKUX BOMPOCOB, KAK BCKPBITHE IJIACTOB MPHU
OypeHUH, TTOMCK HOBBIX METOJOB BO3JCHCTBHUS Ha HE(PTSIHBIC IMJIIACTHI, MOUCK
METOJI0B J0pa3pabOTKH BBICOKOOOBOJHEHHBIX 3aJI€KEH, METOJ]OB YINpaBICHUS
pazpaboTkoi u aAp. B aTux ycrnoBusx 3amauu Bcex oOacTeld HayK, B TOM YHCIIE
Y TIPOMBICJIOBOH Ie0JIoTHH, pe3ko yenoxHmucs /1,14,15,16,17,18,20/.

1.3. CBs13b He()TEra3onpoMbICJI0BOM I'e€0JIOTUHU € IPYTUMHU Fe0JI0THIeCKUMHU
U CMEKHBIMU HAYKaAMU

C ToukH 3peHuUs MPOMBICIOBOTO I'€0JIOra 3aJIeKb HE()TH WU ras3a ClIeayeT
paccmMaTpuBaTh KaK HEKOTOPYIO 4acTh MPOCTPAHCTBA, B KOTOPOM HAKJIAIbIBAIOT-
Csl IpYT Ha JIpyra pe3yJbTaThl Pa3IUYHbIX T€OJOTHUECKUX, (PU3NUECKUX, TUAPO-
JUHAMUYECKUX U IPYTUX MPOLECCOB, ACHCTBOBABIIMX PAHEE U MPOUCXOIAIINX
BO BpeMms ee pa3paborku. [loaTroMy 3anexp BciaeacTBre MHOrooOpasus mpolec-
COB, MPUBEIINX K €€ 00pa30BAHUIO U MPOTEKAIOUIUX MPHU €€ pa3paboTKe, MOXK-
HO M3y4aTh BO MHOTHX ACIIEKTaX.
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Cy1iecTBYIOT pa3IMuHbIe HAYKU KaK F€0JIOTUYECKHUE, TaK U HEreoJoruyie-
CKHE, KOTOPbI€ M3Y4alOT T€ WM WHBIE U3 YIOMSHYTHIX BbllIE mporeccoB. Ot-
CI0JIa CIeAyeT OCOOEHHOCTh He(TEera3onmpoOMBICIOBON TE€OJOTHH, 3aKII0Yaro-
jasics B TOM, YTO OHA HIMPOKO MCIOJIb3YET TEOPETUUECKUE MPEACTaBICHUS U
(akTHYeCcKHe JTaHHBIC, MOJIy4YaeMble METOJlaMH APYrUX HayK, U B CBOUX BBIBO-
nax U 000OIIEHUAX OYEHb YACTO OMHUPAETCS HA 3aKOHOMEPHOCTH, YCTAHOBJICH-
HbIE B paMKax JIpyrux Hayk. Hampumep, naHHbie 00 YCIOBHUSX 3aJIeTaHUs IPO-
JNYKTUBHBIX IJIACTOB B MEPBYIO OYEpPEIb MOCTYMAIOT B PE3yJIbTaTe MOJEBBIX
ceiicMuueckux ucciaegoBaHuid. [Ipu BCKPBITUU 3alieKU CKBAXKMHAMHU ATH JaH-
HBIE MOTYT OBITh YTOYHEHBI METOJaMU CTPYKTYPHOU T'€0JOTUH.

[logHsiThIE U3 CKBaXXUH KEpH, NpoObl HedTH, ra3za, BOABI HCCIEAYIOTCS
MetogamMu (usuku 1iacta. Jpyrum UCTOYHUKOM HMH(pOpMAIMU O CBOMCTBAX
MOPO/JI CIY>KaT JJAHHBIE MTPOMBICIOBON re0(U3UKH, a TAKKE PE3YIbTaThl TUIPO-
JTAHAMUYECKUX UCCIEIOBAHUN CKBAXKHUH. TE€OPETUUECKOW OCHOBOM 3THUX METO-
JIOB SIBJIAIOTCA TOJ3€MHas TUJIPaBIMKa UM CKBaXXWHHAS Teo(PU3MKa, Urparolue
HauOoJsiee BaXKHYIO POJb B PELICHUM 3a7a4 HEe(PTEra3onpoMbICIOBON I'€OJIOTHH,
TaK KaK ¢ MX IMOMOIIbI0 monydaroT okoio 90 % wmHbopmanuu, HEOOXOIUMON
MIPOMBICIIOBOMY T'€OJIOTY.

O6001ast pa3nuuHy0 UHPOPMAIUI0 00 YCIOBUSIX 3aJIeTaHUs] U CBOMCT-
BaX He(TEra3oHaChIIIEHHBIX MOPO/I, MPOMBICIOBBIN I'€0J0T OUYEHb YaCTO HE CO3-
JIA€T KaKue-TO HOBbIE MPHUHIUIIBI, 3aKOHbI, METO/bl, @ B 3HAYUTEIBHON CTENIEHU
OMUPAETCS] HA TEOPETUUECKUE MPEACTABICHNUS, 3aKOHBI U MpPaBuia, YCTAaHOBJIECH-
HbIE B paMKax CMEXHBIX HayK: TEKTOHUKH, CTpaTurpaduu, nerporpaduu, rui-
pOTe0JIoTrH, MOJ3EMHON TUAPABIUKUA U PANA IPYyTUX. AHAIU3UPYS U 00001as
KOJIMYECTBEHHBIC U KAYECTBEHHBIC JAHHbBIC, COBPEMEHHBIN MPOMBICIOBBIN T'eo-
JIOT IIMPOKO UCIOJIB3YET MaTeMaTtuueckue meroasl 1 9BM, 6e3 uero pesyiibra-
ThI 0000IIEHUS HE MOTYT CUMTATHCS JJOCTATOUHO HAJIEKHBIMHU.

Takum 00pa3oMm, HayKu, U3ydaroUIue 3ajexu HePTU U raza B acleKTax,
OTJIMYHBIX OT Te€X, KOTOPHIMU 3aHUMAETCS HEPTErazompOoOMbBICIOBAs] T'€OJOTHS,
COCTaBJISIIOT 3HAYMTENIbHYI0 YaCTh TEOPETHUYECKOI0 M METOAuYecKoro (yHaa-
MEHTa He(TEra30MnpOMBICIIOBOM I'€0JIOTHH.

Bmecte ¢ TeM HedTerazonpombicioBasi reoyiorus, UMes CaMOCTOSITEIb-
HbII 00bEKT—3ajekb HE)TU WM rasza, MOAroTaBIMBAEMYIO K pa3pabdoTKe WU
HaxoJSIIYIOCsA B pa3pabOTKe, T. €. T€0JOT0-TEXHOJIOTHYECKUI KOMIUIEKC, pellia-
€T U COOCTBEHHbIC 3a7]a4M, CBA3aHHbBIE C CO3IaHUEM METOJIOB MOJIYYEHHUs, aHa-
nu3a U 00001eHns nHGOPMALUKA O CTPOCHUH He(PTEra30HOCHBIX IIACTOB, O MYy-
TAX ABWXKEHUSI HEDTH, ra3a, BOJbI BHYTPH 3aJ€KU IPU €€ dKCIUTyaTaluu, O Te-
KYIIMX U KOHEUHBIX KO3 duimentax Hedpreornauu u T. 1. [loatomy ykazannas
BBIIIE CBSI3b HEPTETa30MPOMBICIOBOM I'€0JIOTUU C IPYTUMU HayKaMU HE SIBJISICT-
Cs1 OTHOCTOPOHHEM.

Pe3ynbTaThl MpPOMBICIOBO-T€OJOTUUECKUX HCCIEIOBAHUI  OKa3bIBAIOT
CYILIECTBEHHOE BJIMSIHUE HA CMEXHBIE HAyKH, CIIOCOOCTBYSI UX OOOTAlllCHUIO U
nanpHeneMy pa3BuTri0. Ha nmpoMebIiieHHO He(pTera3oHOCHBIX IIIONIAAsSX BCe-
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raa OypuTcs 00JbIIOE KOJIUYECTBO CKBAXXUH, BEAyTCS OTOOp U aHAJIN3 00pa31ioB
MopoJ1, Pod KUIKOCTEH U Tra3a, MPOBOJATCS BCEBO3MOKHBIE HAOMIOACHUS 1 HC-
cinenoBaHusi. PazHOOOpa3Hble BUIBI HMCCIENOBATENHLCKON U MPOU3BOJICTBEHHOMN
NESATENbHOCTH, a TaKXKe MPOMBICIOBO-T€OJIOTUYECKUN HAy4YHBIA aHAllU3 €€ pe-
3yJIbTAaTOB 00S3aTEIBHO U B OOJIBIIIOM KOJMYECTBE JOCTABISIOT HOBbIE (PaKTHI,
CITyXalue JUisl MOATBEPKACHUSI U JAaTbHEUIIEero pa3BUTHSI B3TJISI0B U TEOPUH,
COCTaBJISIIOIINX COJIEPKAHUE CMEXKHBIX HaykK. [Ipu 3ToM HedTerazonpomsiciio-
Basi T€OJIOTHSI CTABUT TEpe]] CMEKHBIMU HayKaMU HOBBIE 3a/1aul, TEM CaMbIM B
emie OOibIIEH CTeNEeHU CIOCOOCTBYS UX Pa3BUTHIO. TaKoBbI, HapumMep, Tpedo-
BaHUs Oojee yriayOJeHHOro meTporpaduueckoro M3y4yeHus TIIMHUCTOrO Marte-
puana KOJUIEKTOPOB, KOTOPbIA MOXET MEHSTh CBOM 00BEM MPU KOHTAKTE C BO-
70¥; u3yueHus (U3UKO-XUMHUUYECKUX SIBICHUM, MPOTEKAIONIMX HA KOHTAKTaX
He(TH, BOJIBI U MOPOJIbI;, KOJIMUYECTBEHHON MHTEPIPETAIlUU PEe3yIbTaTOB reou-
3MYECKHMX UCCJIeI0BaHnM ckBaxxuH u np. /14,15,20/.

I'aaBa 2

I'eonozo-npomviciosoe uzyuenue HehpmMAHBIX U 2A306bIX
MeCmOpPOICOCHUIL 8 npoUecce 2e0,1020PaA36€004HbIX PAOOm

2.1. OcHOBHBIE NOHATHS 0 3aJIeKaX He(l)TI/I Hrasa

Hedtp 1 ra3z B HeApax npuypodeHsl K MOPOAAM - KOJUIEKTOpaM, KOTOPhIE
MOTYT CITy>KUTh BMECTHJIMIIIEM ATUX (PJIIOUJIOB U B TO k€ Bpemsi, o0nangas Jaoc-
TaTOYHOW MPOHUIIAEMOCTBIO, OTIABATh UX MPH MEpenaje JaBICHUS B MPOLECCE
AKCIUTyaTanu. B 0CHOBE ATOro omnpenesneHus JieKaT eMKOCTHbIE U (QUIIbTpallu-
OHHBIE CBOMCTBA MOPOA-KOJUIEKTOPOB. UTOOBI KOJUJIEKTOPHI MOTJIHU YIEP>KaTh
HeTh W ra3, OHM AOJKHBI ObITh OrpaHWYEHbI MOKpbIIKaMU. [lokpbilikamu
CIEAYET Ha3bIBaTh IUIOXO MPOHUIIAEMBIE TOPHBIE MOPOAbI, NEPEKPHIBAIOIINE U
AKPAHUPYIOIINE CKOIUIEHUSI He(PTH U raza. DTO TVIMHbBI, APTUIUIATHI, TTIMHUCTHIC
aJIeBPOJIUTHI, U3BECTHSIKU, COJIM, TUIIChI, aHTUJIPUTHI U T.4. JIoBylikamu HepTH U
rasa Has3bIBalOT NPUPOJHBIE PE3EPBYaAphl, B KOTOPBIX CO3JAIOTCS YCIOBUA JJIS
CKOILICHUS ATUX (IOUI0B. 3aJ€XKbI0 HA3bIBAIOT €CTECTBEHHOE CKOIUJIEHUE HEed-
TH, Ta3a, Ta30KOHJIEHCAaTa B JIOBYIIKE, 0Opa30BaHHON MOPOJ0I-KOJIIEKTOPOM
MO/ MOKPBIIIKOW M3 HeNpoHUIaeMbiX mopoji. COBOKYIHOCTh 3ayiekel HedTH,
rasza, ra30KOHJI€HCAaTa B IpeAeaax OJHOM IUIOIIAN HAa3bIBAIOT MECTOPOXKIACHU-
eM. MecTopoXaeHUs, COCTOSIIIME U3 OJHOW 3aJI€KU, HA3bIBAIOT OJHO3aJICKHBI-
MH, a U3 HECKOJIBKHX - MHOT'03aJICKHBIMU.

I'a3, Hed1h, BOJA B Mpeienax JOBYUIKH PacIpeaestoTCs Mo/l AeicTBUEM
IPaBUTALIMOHHBIX CHUJI B 3aBUCUMOCTH OT MX IUIOTHOCTHU. ['a3 kak HauOoiee jer-
KUl paron pa3MeniaeTcsl B BEpXHEW YacTH JIOBYIIKY WU 3aJIekKU HaJ HE(PThIO,
BHM3Y M0J HE(PTHIO CKAIJIMBAaeTCs BoJa. B HEQTAHBIX 3anexax HaJIU4HUE ra3a B
CBOJIOBOM YacTH Ha3bIBAeTCs ra30BOM mankou. Eciy rasosad mamnka OoJibIias, a
CKOIJIEHHWE HE(PTHU - HEOOJIBIIIOE, €r0 Ha3bIBAIOT HE(YTSIHON OTOPOUKOIA.
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PasnuyaroT ciieyromuye TUITBI 3aiexei: 1) miacToBsie; 2) MacCUBHBIC; 3)
JUTOJIOTHYECKHA OTPaHUUCHHBIC.

1. Cpenu macTOBBIX BBIJICISIFOT: a) TUIACTOBBIC CBOJIOBBIC; O) cTpaTHrpa-
(buYeCcKH 3KpaHUPOBAHHBIC, B) TCKTOHWMYECKU SKPaHUPOBAHHBIC, T) JINTOJIOTHYC-
CKH 3KPaHUPOBAHHEIC,

[TracToBast CBOJIOBAs 3aJIeXkKb - ATO 3AJICKb, IPUYPOUCHHAs K pe3epByapy
IUTACTOBOTO THIIA, T.€. OTPAHUYCHHOMY B KpPOBJIC U IOJOIIBE MPAKTUYCCKU HE-
MIPOHUIIACMBIMHU MTOPOJIAMH M U30THYTOMY B (pOpME CBOJIA, KOTOpAs MOAIMHPALT-
cs Bojoi (puc.l).

[TracroBast cTpaTurpauvecku SKpaHUPOBAHHAS 3aJICkKb OIpaHUYCHA He-
MPOHUIIACMBIMHU TTOPOAAMH IO TOBEPXHOCTH CTPATUTPA(YUICCKOTO HECOTIIACHS
(puc.2).

[InacTOBOM TEKTOHUYECKH IKPAHUPOBAHHOM 3AJIEKBIO HA3BIBAIOT 3aJI€XKb
B IUIaCTe, OIPAaHUYCHHOM BBEPXY IO €r0 HAKJIOHY pa3pbIBOM, HPHBOISIIAM
IUTACT B CONPUKOCHOBEHHUE CO Cab0NpOHUIIaeMbIMU TIopoamu (puc.3).

[TracToBast TUTOJOTHYECKU SKpAaHUPOBAaHHAs 3aJICKb MPUYPOUYCHA K JIO-
BYIIIKE, 00YCIIOBJICHHON BBHIKJIMHHBAHUEM ILIACTA-KOJUICKTOPA HITU YXYIIIICHHEM
ero KOJUICKTOPCKUX CBOMCTB BBEpX IO BoccTaHuio (puc.4).

2. MaccuBHBIC 3aJIEKU - 3TO CKOIUICHHS YTJIICBOJIOPOIOB B JIOBYIIIKE, 00-
pa30BaHHON MOITHBIM BBICTYIIOM OJTHOPOJHBIX WJIM PA3JIMYHBIX 10 COCTaBY, HO
MPOHUIIAeMBIX a1 HeTH (Ta3a) mopoj, darie KapOOHATHBIX; B KPOBJIC TaKHE
3aJIC)KH OTPAHMYMBAIOTCS HEMPOHUIIAEMBIMH MTOPOJIaMH, a B TOJOIIBE - BOJIOW,
3aITOJTHAIONIEH OOJIBIITYI0 YacTh MPUPOTHOTO Pe3epByapa; MpH 3TOM BOJOHE)-
TSSHOM WJIM Ta30BOASHON KOHTAKT CEYET MACCHB MO BCEH IUIOIIAAU 3aJI€XKU He-
3aBHCHMO OT XapakTepa HaruractoBaHUs Mopoj. Cpelr MaCCUBHBIX Pa3iIUYaroT
3aJICKH: a) B CTPYKTYPHOM BBICTYIIC; 0) B 9pO3MOHHOM BBICTYIIC; B) B OHOTEpM-
HOM BBICTYTIC.

MaccuBHbBIC 3aJI€)KH B CTPYKTYPHOM BBICTYIIE - 3TO 3aJIC)KU B BBICTYIIC
TIOPOJT TEKTOHUYECKOT'O MPOUCXOKICHHSI, 00Pa30BAaHHOM WJIM aHTHKJIHHAIbHBIM
U3ruOOM TUIACTOB, MJIM KPYITHBIMU JU3BIOHKTHBHBIMH HapymeHUsIMH (puc.D).

MaccuBHBIC 3aJIe)KH B SPO3HOHHOM BBICTYIIC - 3TO 3aJIC)KH, MPUYPOUCH-
HbIC K BO3BBINIAIOIIEMYCSl BBICTYITY JIUCIONMPOBAHHBIX MOPOJ, 00pa3oBaBIIe-
Mycsl B pe3yJIbTaTe 3pO3UH - Pa3MbIBa H O] TOJIICH 00Jiee MOJIOIBIX MAJIOTIPO-
HUIAEMBIX OTJIOKeHHH (puc.6).

MaccuBHBIE 3aJI€)KH B OMOTEPMHOM BBICTYIIE - 3TO 3QJICKH, CBI3aHHBIC C
BEPIINHOW PUGPOBOTrO MACcCHBa, MEPEKPHITOIO MaJONPOHUIIAEMBIMU ITOPOJIAMHU
(puc.7).

3. JIuTonornvecky orpaHMYCHHBIC 3AJICKH - 3TO CKOIUICHUS HedTH (Tasa)
B pe3epByape HENMpaBWIBHOH (OPMBI, OTPAaHUYCHHOM CO BCEX CTOPOH Ci1abo-
NPOHUIIACMBIMU TIOPOJIaMH; BOJA, IMOJCTWIAIOIIAS TaKyl 3aJeKb, HE HUMECT
THIIPOCTATHYECKOTO Haropa.
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Puc.1. TlnacToBas cBojOBas 3a- Puc. 2. TlnactoBas crpaturpadude-
TIEXKB! CKH SKpaHUPOBAHHAS 3aJICKb:

1 - medTs, 2 - BoAa; 3 - rIuHA 1 - vedh; 2 - Boga; 3 - rauHa,;

4 - TUHUA HecorIacusl,

Puc.3. IlnactoBas TeKTOHHUYE- Puc.4. TlmactoBasg JIMTOJIOTUYECKH
CKHU SKpaHUPOBAHHAS 3AJI€XKb: SKpaHUPOBAHHAS 3AJICKb:

1 - HedTh; 2 - Boja; 3 — TIIMHA 1 - ved1h; 2 - Boga; 3 - riauHa

4 — TEeKTOHMYECKOE HApYyIICHUE

Puc.5. MaccuBHas 3a51exb B Puc.6. MaccuBHas 3ajexpb B 3pO3H-
AHTUKIMHATBHON CKIIAKE: OHHOM BBICTYTIE:
1 - HedTh; 2 - BoAa; 3 - TIIMHA 1 - HedTh; 2 - BOAa; 3 - TIMHA,

4 - nuHUS pa3MbIBa

gt e (2=

Puc. 7. MaccuBHas 3ajie’xb B pu()OBOM MacCHUBE:
1 - HeTEHOCHBIN U3BECTHSK; 2 - BOJIOHOCHBIN U3BECTHSK; 3 — TJIMHA
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Cpenu 3TOTO THIIA Pa3jIMYalOT 3aJCKH, CPOPMHUPOBABIIKMECS: a) B YCTh-
€BbIX Oapax KpPYMHBIX PEK, B OCHOBHOM, B MECYAHBIX OTJIOKEHUSIX, KOTOPBIE CO
BCEX CTOPOH OKPYKEHBI CIA00MPOHUIIAEMBIMH OCAJAKAMHU - TJIMHAMHU, TJIOTHBIMU
aJleBposIuTaMu; 0) B MpejesiaX yCTheBBIX MMOTOKOB B MECYAHBIX TEJIaX, KOTOPHIC
OKPY>KEHBI CJIA0ONPOHHUIIAEMBIMHI OCaJIKAMH; B) B MpejeiaX OOIMUPHBIX JACIIbTO-
BBIX MOTOKOB KPYIHBIX PEK, B OCHOBHOM B IMECYAHBIX OTJIOKEHUSX, OKPY>KEH-
HBIX CJIA00MPOHUIIAEMBIMU TTTMHUCTHIMU U aJIEBPOIUTOBBIMU OCAJKAMHU.

®opmupoBaHre HEPTAHBIX U TA30BBIX 3aJ€KeW MPOUCXOIUT MyTEM MHU-
rpalyy U akKyMmyJisiuu HeTu u raza. Murpanus - 3To nepemMenieHue GiaronioB
B TOJIIIIE TOPHBIX MOpoA. Jloka3aTeabCTBOM MUTpalMU CiIy>KaT HedTemnposiBiie-
HUS, BBIXOAbl HETU U raza Ha MOBEPXHOCTHU 3eMJIU. PaznuyaioT NepBUYHYIO U
BTOPUYHYIO Murpanuio. llepBuyHasi murpanus - nepemenieHue (QIrougoB u3
He(pTenpou3BOASAIIMX TOJII B MOPOAY-KOJJIEKTOP, BTOPUYHAS - MEpPEeMEIICHUE
He(TH M ra3a U3 OJHOIO IUIACTa B IPYTO IO JIaTepaabHbIM (OOKOBBIM) M BEPTH-
KaJIbHBIM KaHaJIaM.

Pazpyuienrie He(TSHBIX U Ta30BBIX 3al€XKEH MPOUCXOJUT B pE3ysbTaTe
ClIeayromux (GakTopoB: a) (PU3NYCCKUX; 0) XHMMHUYECKUX, B) OMOXMMHUYECKHUX.
dusnueckue (aKTOpbl - TEKTOHUYECKAs AESITEIbHOCTh 3€MJIM, 00pa3oBaHUE
cOpocoB, B30pPOCOB, HAJBUTOB, JACSATEIBHOCTh BYJKAHOB U T.JA.; XUMHUYECKHE -
pa3lInuHbIle XMMHYECKUE PEAKIMH, 3a CUET KOTOPBIX TEPSAIOTCS JIETKUE KOMIIO-
HEHTHI, U He()Th MpEeBpaIIacTCs B TBEPble OUTYMbI; OUOXUMUUYECKUE - IESITENb-
HOCTh OaKTepUii, KOTOPBIE pa3iaratoT yriieBOJAOPOIbI.

[IpoucxoxaeHre HePTU U Ta3a - OJIHA U3 HAUOOJIee CIOKHBIX U MOKa HE
petieHHbIX 1mpoOsieM. CylIecTBYIOT JBE OCHOBHBIE TMIOTE3bl MPOUCXOKIACHUS
He(TH - opraHnyeckas 1 HeopraHuuyeckasi. BriepBbie ujies OpraHM4ecKoro mpo-
ucxoxaenuss Hedptu Obula  BbickazaHa B cepeauHe  XVIII Beka
M.B.JIoMoHOCOBBIM, KOTOpYytO 3arem mnojaepxkanu Iloronse, W.M.I'yOkuH,
[1.Tpack u pyrue oTeuecTBEHHbIE U 3apyOEKHbIE YUECHBIE.

[lepBble coOOpa)keHUsI O HEOPraHUYECKOM MPOUCXOXKIACHUN He(DTU ObLTU
BBIIBUHYTHI A. ['ymOonparom, 3arem mnomaepxkansl JI.M.MennaeneeBbiMm,
B.J.CoxonossiM, a noz:xe H.A.Kynpssuessim, B.b.IlopdupbeBbiM 1 gpyrumu
OTEUECTBEHHBIMU U 3apyOeKHBIMU YueHbIMU. B HacTosiliee BpeMsi B akajieMuu
Hayk P® rocnoactByer MHEHUE, YTO HEQTh U ra3 MOCTYHAET IO TEKTOHUYECKUM
HapyIlICHUsIM U3 MaHTUHM 3eMJd, o0pa3ys KpyIHbIE 3aleXH He(PTH, rasa, KOH-

neucara /1,3,6,18,20,24,27,33/.

2.2. OcHOBHBIE dTaNbI ¥ CTaIUH IeoJoropasBeaI04HbIX paﬁoT Ha Heq)THHbIX
H Ira30BbIX MCCTOPOKIACHUAX

B nporiecce monMcKoOBBIX U pa3BeOYHBIX pabOT Ha HEPTIHBIX MECTOPOXK-
JIEHUSX JOJDKEH OBITh MPOBEAEH OMPEACIEHHBIM KOMIUIEKC T'€0JIOropa3Beioy-
HBIX PadoT, MO3BOJISIONINHN MPEXKAE BCEro OIEHUTh MIPOMBIIIICHHBIC 3aMMachl Kak
OTAETbHBIX 3aJICKEH, TAK U BCETO MECTOPOXKAECHHUS, 3aT€M Ha 3TOM OCHOBE JaTh
re0JI0TO-IIPOMBICIIOBYIO U SKOHOMUYECKYIO OLIEHKY MECTOPOXKICHUSA U MPUCTY-
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MUTh K MPOEKTUPOBAHUIO €ro pazpadboTku. [IpoBoAMMBIN HA MECTOPOKICHUU
KOMILJIEKC T'€0JI0TOpPa3BeJOUYHbIX pabOT OTpa)KkaeTcsl B UX OMPEJICICHHON Mocie-
JIOBAaTEIBbHOCTH, T.€. CTAAMMHOCTH. Ha Kakaou cTaguu pemaroTcs OmpeesieH-
HbIE T€0JIOTUYECKHE 3a7]a4H, KOTOPBIE CTABSATCS B MPOIECCE U3YUEHUSI TOTO WU
UHOTO MeCcTOpoXxaeHus /29/.

B cootBercTBHM ¢ "llonokeHueM 00 3Tamax W CTagusX reojoropasBe-
JOYHBIX pabOT Ha HEPTH U ra3" B MPaKTUKE Ire0JOropa3BeloYHbIX paboT ycTa-
HOBUJIACh OMpeNIeNIEHHAsI UX MOCIEN0BaTEeNbHOCTh. B mpoliecce 3Tux paboT Ha
He(Th U Ta3 BBIJACISIETCA TPHU dTama. PeruOHAJbHBIN, MOUCKOBBIM U pa3Be/loy-
HbII. PernonanpHbIN 3Tan BKIIOYAET JBE CTAUU: MPOrHO3 HEPTETa30HOCHOCTH;
OlleHKa 30H HedTerazoHakomieHus. OCHOBHBIM OOBEKTOM HCCIIEIOBaHUSI Ha
CTaJuu MNPOrHO3a HE(TETra30HOCHOCTH SBISIOTCS OCaJ04YHbIE OAacCCEMHBI U UX
yactu. Ha »Toit ctanuu 000CHOBBIBAIOTCSI HanboJjIee MEePCIeKTUBHBIC HAINpaBIIe-
HUS U BBIOOP MEPBOOYEPEIHBIX OOBEKTOB HalbHEUINUX HccienoBanuii. Kowm-
IJIEKC PETUOHANBHBIX PabOT BKIIOYACT: Aemn(pUpoBaHre MaTEpUaIoB a3podo-
TOCHEMOK M KOCMHYECKUX ChEMOK; PErHOHaIbHbIE T€OPU3NUECKUE HCCIe10Ba-
HUs; OypeHUEe OMOPHBIX U apaMeTpuyecKux ckBakuH. Llenu u 3agaum pabot Ha
MEPBOM CTaJNM — BBISBICHUE JUTOJIOrO-CTpATUTpahUUIECKUX KOMIUIEKCOB, 30H
BO3MOKHOTO HE(TEra3oHaKOIUICHUS, OLICHKA MEPCIEeKTUB He(TEera30HOCHOCTH,
3/1eCh OIICHUBAIOTCS 3amackl kareropuu J, u yacruuno J1; /29/.

Ha craguu oneHku 30H HedTEra30HAKOIUJIEHUS OCHOBHBIMU OOBEKTaMU
UCCIIEIOBAHUN SABJISIIOTCS HE(TEra3onepCrneKTUBHbIE 30HbI U 30HBI HedTeraso-
HakoruieHus. Ha 3Tol ctaguy mpoBOAUTCA NPUMEPHO TAKOM K€ KOMILIEKC pa-
00T, YTO U Ha MpPEAbIAYIIeH, HO B Oojee YKPYNMHEHHOM Maciiutade, mpuyeM Be-
IylIee MECTO 3aHUMAET cercMopasBeaka. OCHOBHBIE 33/1a4d 3TOW CTaJWH - OIl-
pelesieHue COOTHOIICHUN MEXY pa3IMuYHbIMU He(Tera3onepcrneKTUBHBIMU U
JUTOJIOrO-CTpaTUrpauuecKuMM KOMIUIEKCAMHU, BblJIEJICHUE HanboJiee KPYIMHbIX
JIOBYIIEK, KOJIMYECTBEHHAs] OLIEHKA NEPCHEKTUB HEe(TEra3oHOCHOCTH, BBHIOOD
pPallOHOB U YCTAHOBJICHHE UX OUEPEIHOCTU K MOMCKOBOMY OYpPEHHIO, MOJrOTaB-
JIUBAIOTCH 3arackl kateropuu Jl; u vactuuno /.

[TouckoBsIil 3Tan paszaenseTcss Ha ABE CTAJUU. BBISIBICHUE U MOJArOTOBKA
00BEKTOB K IMOMCKOBOMY OYPEHHIO; IOMCK MecTopoxacHuil (3anexeit). Llenb
MOUCKOB - OOHapyXeHUE MECTOPOKICHUM HEPTH U ra3a WM 3ajJekKell Ha paHee
OTKPBITHIX MECTOPOXKICHUAX C OLEHKON MX PEeCypCOB 3amacoB MO KaTeropusiM
Cs, yactnuno C, u C; u BBIOOP MEPBOOYEPETHBIX OOBEKTOB JJIsI Pa3BEIKH.

Cranust BBISIBICHUS W MOJATOTOBKH OOBEKTOB K MOUCKOBOMY OYPEHUIO
noApa3AessieTcsa Ha JIB€ MOACTaJNM: BBISIBIICHHE OOBEKTOB U MOATrOTOBKA MX K
nouckoBomy Oypenuto. Ha obenx nmoactaausix OCHOBHBIMU 3aJladyaMHU SIBJISIFOTCS
M3YUYEHHUE YCIOBHUM 3aneraHvs He(TerazonepcrneKTUBHBIX KOMIUIEKCOB M MEp-
CHEKTUBHBIX JIOBYIIIEK, BHIOOP MECT 3aJI0’KEHHS MTOMCKOBBIX CKBAXKHMH, OMpejie-
JIEHWE OYE€PEIHOCTH BBOJAa 0OBEKTOB B IOUCKOBOE OypeHHUE.

Craausi IOMCKa MECTOPOXICHUHN (3aeke) BKIIIOYaeT: OypeHue, Teolio-
ro-reopu3n4ecKre MCCIEAOBaHUsA, ONPOOOBAHWE U WCHBITAHUE MOUCKOBBIX
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CKB)KHH; OTIPEJICIICHIE TTOJIOKCHHS KOHTYPOB 3ajexeit. CTaaus moucka MecTo-
poXACHHUN (3aJieKed) 3aBepmIacTCs MOJyYeHHUEM IEPBOTO MPOMBIILICHHOTO
nputoka HedTH (rasza) wim 0OOCHOBAaHHEM OECHEPCIEKTUBHOCTH H3ydaeMOTo
00BbeKTA.

Pa3BeouHbIi ATAan paszmenseTcs Ha JBE CTAJNH. OIICHKAa MECTOPOKICHHM
(3a71eKeit); MOArOTOBKAa MECTOPOKIeHHH (3amexeii) K pa3padoTke. Llens pa3Be-
JOYHBIX pa0dOT - MOATrOTOBKA 00beKTa (MECTOPOXKACHHS, 3aJIeXKHU) K pa3padoTKe,
nojacueT u AuddepeHnruanus ero 3amacoB MPUMEHUTEIBHO K METOaM WX W3-
BIICUCHMS.

Ha cTamum OICHKH MECTOPOXACHHH (3ayiexeil) yCTaHaBIMBAIOT MX OC-
HOBHBIC TE€OJIOTO-TIPOMBICIIOBBIE XapPAKTEPUCTUKH, TIOJCUYUTHIBAIOT 3aIachl,
TP PEPEHIUPYIOT 3aJICKH Ha TPOMBINUICHHBIC (KOHJIUIIMOHHBIE) U HEIPOMBIIII-
JeHHbIE (HCKOHIUIMOHHBIC), BBIICISIOT OOBEKTHl M 3TAXKU Pa3BEIKH, a TAKKE
OTIPEJICNISIIOT OYEPEMHOCTh MX BBOJA B Pa3BEAKY U OMBITHO-TIPOMBIIIIICHHYIO
JKCIuTyatanuto. Ha 3Toil ctaauu nmoaroraBanBaroTcs 3amackl kareropuit Cp u Co.

Ha ctaguu moaAroToBKH MeCTOPOXKACHHUH (3amexeii) K pa3padoTKe ocyIie-
CTBJISIIOT MX TEOMETPU3AINIO U OICHKY JOCTOBEPHOCTH TMOJCYCTHBIX U (PHIIBT-
PAITMOHHBIX MMAPAMETPOB, TMOJCUYUTHIBAIOT 3aMAChl U OMPEILISIIOT KO OUITHESHT
W3BJICUCHUS, YCTAHABIMBAIOT MEPOIPHUATHS 10 JOU3YUCHUIO 3aJICKENH U MECTO-
poXJeHuil B mpoliecce pa3zpaboTku. OCHOBHas 1EAb 3TOM CTaJANM - U3YyUYCHHE
XapaKTEPUCTHK MECTOPOXICHUN (3ajekei), 00eCrnevYnBarOINX COCTABICHUEC
TEXHOJIOTUYECKONH CXEeMBl pPa3pabOTKH MECTOPOXKACHHWS HEe(PTH WU TPOEKTa
OMBITHO-MIPOMBIIIJIEHHONW pa3pabOTKU MECTOpOXkAeHUsl ra3za. B mpouecce 3toi
CTaJIMM TEOJIOTOPA3BEIOYHBIX PadOT MOATOTOBISAIOT 3amackl kKareropuii C; u
gactTuaHo C,. KomndecTBO pa3BeOYHBIX CKBAXXUH W PACCTOSTHHSI MEXITY HUMH
OTIPEJICISIFOTCS  OCOOCHHOCTSIMU T€O0JIOTUYECKOTO CTPOCHHSI MECTOPOXKICHUN
(3anexeit) /29/.

2.3 OCHOBHbIE KATErOPUHU U IPYNINbI CKBAXKUH MPH OypeHNH
Ha HeTh U ra3s

B cootBercTBUM ¢ "Knaccudukaiueid ckBakuH, OypUMBIX MPU T€OJOTO0-
pa3BeOYHbIX paboTax M pa3paboTke HEMTSIHBIX U TA30BBIX MECTOPOKICHUIM
(3astexeit)" Bce CKBaXKHMHBI IMOAPA3ICISIFOTCS Ha CICAYIONINE KATSTOPHHA U TPYII-
TIBI:

Kamezopuu I'pynnut
nepeasn emopasn

OrmopHbie OILICHOYHBIE, HOOBIBAIOIME, HarHeTa-
ITapameTpudeckue TEJILHBIE, HAOIIOAaTEIbHEIE
CtpykTypHBIE

Ionckoseie JUisi cOpoca MPOMBICIOBBIX BOJI, JIUK-
PasBenounbie BHIAIIMUA OTKPBITHIX (DOHTAaHOB HEPTH
OKCIUTyaTalHOHHBIC W Tasa, [eJel MOJ3€MHOr0 XpaHEHHUS

rasza, Ha TEXHHYECKYIO BOJY.
CriennanbHEIE



[lenb OypeHuUst OMOPHBIX CKBAXUH - U3YYEHUE T€OJOTMUECKOr0 CTPOCHUS
U THUAPOTEOJIOTHYSCKUX YCJIOBHU KPYIHBIX T'€OCTPYKTYPHBIX 3JIeMEHTOB (pe-
THOHOB), OINpeeiicHUe OOIMUX 3aKOHOMEPHOCTEH pacipoOCTPaHCHUS KOMILICK-
COB OTJIOXKEHUU, OJaronpuaTHBIX JJisi He()TEra30HAKOIUIEHHUS, C 1IeJIbI0 BHIOOpa
HauOoJiee MEePCIeKTUBHBIX HAMPABICHUM re0J0ropa3BelouHbIX padoT HA HEPTH
U ras.

B 3aBuCHMOCTH OT Tre0J0ruueckoil M3y4eHHOCTH PETHOHA U CIIOXKHOCTHU
pelraeMbIX 3a71a4 OMOPHbIE CKBAXKUHBI TIOAPA3CISIOTCS Ha ABE TPYIIIHI.

[lepBas rpymnmna - CKBakKMHBI, 3aKjaJibIBA€MbIE B pailOHaX, HE HCCIENO0-
BaHHBIX OypeHUeM, JUIsl BCECTOPOHHETO M3YUYEHHUS pa3pes3a 0CaJ0YHOro yexia u
YCTaHOBJICHHSI BO3pacTa M BEIIECTBEHHOT0 cOcTaBa (yHIaMeHTa (B TeX Cllyda-
SIX, KOTJIa TIOCJICTHAN MOXET OBITh BCKPBIT JaHHOW CKBakMHOW). [Ipu OypeHuun
ATUX CKBAXXUH OCYILECTBISETCA KOMIUIEKC TeoJIoropu3nueckux u jgadoparop-
HBIX UCCIIEIOBAHUN, PETYCMOTPEHHBIA COOTBETCTBYIOIIEH HHCTPYKIIUEH.

Bropas rpynna - CKBaXKHHBI, 3aKJIaJbIBAEMble B OTHOCUTEIBHO H3YYECH-
HBIX paliOHaX JIJIsi BCECTOPOHHETO MCCIEA0BAHUS HUXKHEH YaCTH pa3pes3a, paHee
HE BCKpPBITON OypeHUEeM, WU [l YTOUYHEHHUS T€0JIOTUYECKOr0 CTPOSHUS U Tep-
CIEKTUB HE(PTEra30HOCHOCTU pailoHa U MOBBIMICHUS 3PHEKTUBHOCTH T'€OJIOrO-
pa3BeouHbIX paboT Ha HePTh U ra3. Kommiekc uccienoBaHuil 3TOM TPYMHIIbI
CKBQXXUH OTpeJieNsieTcsl MpoeKToM. [ Hen3yueHHOU 4acTu pa3pe3a KOMIUIEKC
UCCIIEIOBAHUNM YCTaHABIMBAETCS B COOTBETCTBUU CO CIEIUATBHON MHCTPYKIIH-
ei. Kak npaBuiio, onopHble CKBAKUHBI 3aKJIAbIBAIOT B OJArONPUSITHBIX CTPYK-
TYPHBIX yCIOBUSIX. BypsT ux 10 ¢pyHAameHTa, a B 001acTsax riayOboKoro ero 3a-
JIeraHus - 10 TEXHUYECKU BO3ZMOXKHBIX TJTYOHUH.

Pe3ynbraThl OypeHuss U HaydHOUW OOpaOOTKM MaTepuajoB OMOPHBIX CKBAXKWH
UCIIOIB3YIOTCS ISl TO/ICU€TA MPOrHO3HBIX 3aM1acoB HEPTHU U raza.

Lenp OypeHus mapaMeTpuyECKUX CKBaXXUH - U3y4YEHUE TNIYOMHHOTO T€0-
JIOTUYECKOTO CTPOCHHUSI, CPAaBHUTEJIbHASA OIIEHKA MEPCIEeKTUB HEePTErazoHOCHO-
CTU BO3MOXKHBIX 30H He(TEera3oHaKOIJICHUs], BBISIBIEHHE Haubosee MepCcreK-
THUBHBIX PAHOHOB JIJISl IETAJIbHBIX [€OJIOFONMOUCKOBBIX PabOT, a TakxKe JJIsl MOJy-
YeHUsT HEOOXOJMMBIX CBEIACHUMU O TeO0JIOro-reopu3n4ecKord XapaKTepUCTHKE
paspesa OTJI0XKEHUH C 11eJIbI0 YTOYHEHHUS Pe3yJbTaTOB CEMCMUYECKUX U APYTUX
reo(U3NIECKUX UCCIICTOBAHUM.

CTpyKTypHBIC CKBa)XHHBI OypsAT: 1) I MOATBEPXKACHUS W TOIATOTOBKH
wionaaei (CTpyKTyp) K IOMCKOBO-PAa3BEOYHOMY OypEHUIO, KOTJa pPEIICHUES
ATUX 3aJa4 TeOPU3NUECKUMHU METOJaMU 3aTPYJHUTEIbHO U SKOHOMHYECKU He-
1eJIeCO000Pa3HO; 2) B CIOKHBIX T€OJOTHYECKIX YCIOBUSIX B KOMILIEKCE C Teo(u-
3MYECKUMH METOJaMHU JUIsl YTOUHEHUs JeTajel CTPOCHHUs IUIOIMIaAu, MPOCIEKH-
BaHUs HapYIICHHH, MEPEPHIBOB B OCAIKOHAKOIUICHUU U Jp.; 3) B KOMIUIEKCE C
reopu3NUYEeCKUMHU METOJaMU JUIsl YCTAHOBJIICHHSI BO3pacTa MOpoJ, a TakxKe i
MOJIyYEHHUsI JAaHHBIX 00 MX (U3MYECKHX MapameTpax, MPOBEPKU MOJIOKEHUS
OMOPHBIX TOPU30HTOB, BBIACICHHBIX MO JAHHBIM Teo(U3NYECKUX HCCIeq0Ba-
Hui. CKBaXMHBI 3TOM KaTeropuu, Kak NpaBuiio, OypAT A0 MapKUPYIOIIUX TOPH-
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30HTOB, 10 KOTOPBIM CTPOSITCSI CTPYKTYpPHbBIE KapThl.

[louckoBbIe CKBa)XMHBI 3aKJIAJbIBAIOT HA TUIOMIAJSAX, MOJATOTOBIEHHBIX
T'€0JIOTOMTOMCKOBBIMU paboTamMu (Ie00rnIeckol ChEMKOM, CTPYKTYPHBIM Oype-
HUEM, re0(pU3NYECKUMU U T€OXUMUYECKUMU UCCIICIOBAHUSMU UIIH KOMILJIEKCOM
THX METOJIOB) C IICJIbI0 OTKPBITHS HOBBIX MECTOPOXKICHUH HedTH W Tasa, a
TaKK€ M Ha paHEe OTKPBITHIX MECTOPOKACHUAX C IEJIbI0 MOMCKOB HOBBIX 3aJie-
xeill HeQTu U raza. B pesynbrare OypeHUss MOMCKOBBIX CKBaXKMH MOT'YT OBIThH
npupanieHsl 3amnachl kareropuit C, u C;.

K mouckoBBIM OTHOCATCSI BCE€ CKBaXXMHBI, 3aJI05KCHHBIC HA HOBOM IMJIOIIA-
11, 10 TIOJIy4EHUsI TIEPBOT0 MPOMBIIIJIEHHOTO MPUTOKa HETU WM raza U3 JaH-
HOT'O TOPU30HTA, a TAKXKE MEPBbIC CKBAXKUHBI, 3AJI0KEHHBIC HA TE€ K€ TOPU3OHTHI
B 000COOJIEHHBIX TEKTOHUYECKUX OJIOKaX, WU CKBAXKUHBI, 3aJI0)KEHHbIE HA HO-
BbI€ TOPU3OHTHI B Mpe/esiaX MECTOPOXKJICHHUS, - TAKXKE JI0 MOJYyUYECHHS MEPBBIX
MPOMBIIIJIEHHBIX TPUTOKOB HE(PTH U Ta3a.

Pa3BenouHbie CKBaXXMHBI OypsIT Ha IUIOMIAJAX C YCTAaHOBJICHHOW MpO-
MBIIIUICHHOW HEe(PTEra30HOCHOCTBIO C 11€JIbI0 MOJTOTOBKHU 3aMacoB HEPTHU U rasza
MPOMBIIIJIEHHBIX KATErOpUil B HEOOXOJIMUMOM COOTHOIIIEHUHU U cOOpa UCXOIHBIX
JAHHBIX JIJIS COCTABIICHHS TEXHOJIOTMYECKOU CXEMbI Pa3pabOTKU 3aJI€KH.

Pa3BeiouHbie CKBaXXMHBI, B KOTOPHIX MOJYYEHBI TPOMBIIUICHHBIE TPUTO-
K1 He()TU WM ra3a, Kak MpaBujio, BBOJAT B MPOOHYIO IKCILTyaTalUIO C IEIbIO
MOJIYYEHHUSI UCXOJHBIX JTAHHBIX JJISI COCTABJICHUS TEXHOJOTHYECKHX CXEM WIIU
MPOEKTOB Pa3pabOTKH.

enp OypeHuUst SKCIUTyaTallMOHHBIX CKBaXXUH - pa3paboTKa W dKCILTyaTa-
uus 3anexend HepTH U raza. B 3Ty kaTeropuio BXOJAT OLICHOUYHbIE, HOOBIBAIO-
IIMe, HarHEeTaTeIbHBIC W HAOIoAaTeIbHbIe (KOHTPOJIBHBIC, MTbE30METPHUCCKHUC)
CKBaKUHBI.

OueHoYHbIE CKBaXXMHBI OypsST Ha pa3paldaThbiBaeMyl WJIH IOJrOTaBIH-
BAEMYIO K OIBITHOM 3KCIUTyaTallud 3aJieXb HE(TH C 1LI€JIbI0 YTOYHEHHs mapa-
METPOB pexuMa padOThI IJIACTA, BHISIBICHUS U YTOUYHEHUS T'paHUl] 000CcOo0IeH-
HBIX NPOJYKTUBHBIX MOJIEH, a TAK)KE OLIEHKU BBIPAOOTKH OTMEJbHBIX YYaCTKOB
3aJIeKU JJIS JOTIOJIHUTEIbHOTO 000CHOBAHUSI pPallMOHAIbHON pa3pabOTKU U JKC-
IUTyaTaluy 3aJIeKU.

JloObIBatoIue CKBaKUHBI OYypsIT JJIsl U3BJICUYEHUSI HEPTU U raza u3 3aje-
*U. B HarHeratenbHBIX CKBAXKUHAX OCYILIECTBIISIIOTCS MEPONPUSTUS BO3JIECHUCT-
BUSI Ha DKCIUTyaTUPYEeMbIi miacT. B HaOmogaTenbHbIX CKBaKUHAX MPOBOJUTCS
CUCTEMATHYeCKOEe HAOJIOJCHUE 3a U3MEHEHUEM JaBJICHUS, MOJIOKEHUEM BOJIO-
He(TSIHOTO, Ta30BOASTHOTO U ra30HE(PTSAHOIO KOHTAKTOB B MPOIIECCE IKCILTyaTa-
umu mwiacta /15,20,33/.

CrnenuanbHble CKBaXXUHBI OypsT 1Uisi cOpoca MPOMBICIOBBIX BOJ, JIUKBU-
AUy OTKPBHITHIX (DOHTAHOB HE(PTHU U ra3a, MOJATOTOBKU CTPYKTYP ISl MOA3EM-
HBIX XpPaHWIUI] ¥ 3aKaYKU B HUX ras3a, pa3BeJKu U JOOBIUM TEXHUUYECKHUX BOJI.
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2.4. T'eosioruyeckoe u3yyeHne MecTOpPOKAeHNii He()TH U ra3a B mpouecce
NMOMCKOBO-Pa3BeA0YHbIX padoT

[Tocne mosnyyeHrs Ha HOBOM MECTOPOKIACHUU MPOMBIITUICHHBIX MPUTOKOB
He(TH TPOBOJAT CIEAYIONINE MEPOIIPUSITHS:

1) HaMe4YaroT Te0JIoropa3Be0uHbIe padOTHI JUIsl OIICHKH B IICJIOM BCETO
MECTOPOKJICHHS,

2) IJIAHUPYIOT pabOThI MO OKOHTYPHUBAHHUIO JAHHOTO IPOTYKTUBHOTO
TJ1acTa,;

3) COCTaBISAIOT IUTAH M3YYCHUS JNAHHBIX OypEHUS CKBAXXMH U HMCXOJHBIX
r'€0JIOrO-IIPOMBICIIOBBIX JIAHHBIX MO JAHHOMY IUIACTY C LENbI0 MPOEKTUPOBAHUS
ero pa3paboTKH.

[Ipu naHupoBaHUU T'eOJIOrOPa3BEIOYHBIX PA0OT PEUIAIOTCS JBE BaXKHbIE
3a/1aui:

1) BBISBJICHHE HOBBIX IMOJICH M YYaCTKOB B TpEJCNiaxX YK€ BBISBICHHBIX
HEe(TSIHBIX U Ta30BBIX 3AJIECIKEH;

2) pa3BellKa M YCTAHOBJICHUE HOBBIX HE(TCHOCHBIX CBHT M TOPH3OHTOB,
KOTOpPbI€ OOBIYHO 3aJIETAIOT HUXKE Pa3BEIaHHBIX HEQTAHBIX U Ta30BbIX 3AJICKEH,
B MpeJieyaX KOTOPBIX YK€ IIIAHUPYETCS IKCILTyaTallMOHHOE OypeHue.

B nocnennem ciiydae HeTSHbIE WM TA30BBIE 3aJI€KU MOTYT CMEIIAThCS
M0 HIDKEJICKAINM TOPU30HTAM 3a CUeT CISAYIomUX (GakTopoB: 1) HaKJIOHA OCU
CKJIQJIKH; 2) HaJWU4Hs ONPOKHHYTHIX CKIIAJOK; 3) HAJIWYHUS TEKTOHHYSCKUX Ha-
pylieHu; 4) MepepbIlBOB B OCAJKOHAKOIUICHHUH; 5) HaJIWUUs OMOTCPMHBIX CO-
opyxeHu# (pudos).

C y4eToM TEOJIOTHYECKHX OCOOCHHOCTEW BHOBbH OTKPBITBHIX 3alIeKeHl yc-
TaAHABJIMBAIOT UX T'PAHUIIBI, T.€. OKOHTYpHUBAIOT. [Ipy 3TOM MpUMEHSIIOT pa3auy-
HBIE CUCTEMBbI PACIIOJIOKEHHUS CKBAKUH.

1. BkpecT nmpocTupanusi 3aexu, T.e. o npodusisiMm. CKBaKUHbBI IPU 3TOM
Croco0e TUIAHUPYIOT TOCIEAOBATEIBHO - "OT HM3BECTHOTO K HEU3BECTHOMY .
OOBIYHO 3TOT cOCO0 MPUMEHSIETCA AJISl Y3KUX OpaXUaHTUKIMHAIBHBIX CTPYK-
Typ. HenocratkoM nmpopuiabHOTO PaclonoKeHUsI CKBAXKUH SIBIISIETCS OTCYTCTBHE
re0JIOrO-MPOMBICIIOBOM MH(MOpPMALUU MEXAY NpOodUISMHU, YTO 3aT€M OTpHUIIA-
TEJIbHO CKa3bIBA€TCS Ha BBIOOPE CHUCTEM pPa3MEIIECHHS] HKCIUTyaTallMOHHBIX
CKBaXUH.

2. TpeyrosbHasi cucTeMa, KOTOpas MPUMEHSIETCS OOBIYHO ISl TOJIOTHX
CTPYKTYD, IIUPUHA KOTOPBIX MpeBbIMaeT 5-6 kM. [locmenoBaTenbHOCTD OypeHus
CKBa)KUH TaK»Ke€ ''OT U3BECTHOTO K HEU3BECTHOMY ",

3. OKOHTYpHBAIOIINE CKBAKWHBI MPOCKTUPYIOTCS TO KOJbIy. [laHHas
CUCTEMa pa3MENICHUs CKBAXKUH IJIAHUPYETCS ISl OBAJIbHBIX M30METPUUYECKUX
CTpYKTyp. B ciiyuae GonblIMX pa3MepoB 3alieKU MPOEKTUPYETCA HECKOIBKO
"koJer"' ckBakKMH. HeocTaToK JaHHOM CHCTEMBI TaK)Ke 3aKJIF0YaeTCsl B OTCYT-
CTBUU UH(POPMAIIUU MEXKTy CUCTEMaMU CKBaXKUH.

4. KBampaTHas cuctema, HNpH KOTOPOM MOCIEIOBATEIbHOCTh OypeHHs
CKBa)XUH TAK)K€ 3aBUCHUT OT MOJYYEHHUS HEOOXOAMMOU reooro-mpoMbICIOBON
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uHdopmarnuu. [IpeumyiiecTBo paccMaTpuBaeMoOil CUCTEMbI 3aKJIIOYAETCsl B TO-
JTyYeHUH PaBHOMEPHOUN MH(OpMALINK IO TOW UM MHOM 3aJICKH.

B npouecce pa3Beku ra30BbIX MECTOPOKICHUN PACCTOSIHUSA MEXAY pas-
BEJIOYHBIMU CKBAaXMHAMH MOTYT OBITh HECKOJIBKO YBEJIIMUYEHBI [0 CPABHEHUIO C
TaKOBBIMU JJIs1 HEPTSAHBIX 3alie’Kei, BO3BMOXKHO yBenuueHnue B 1,5 paza. OnHaxo,
KaK MOKa3bIBaeT MPAKTUKA pa3pabOTKU ra30BbIX 3aJI€KEH, 32 CUET YMEHBIICHUS
KOJIMYECTBA Pa3BEJOYHBIX CKBAKHH (M COOTBETCTBCHHO COKPAIICHHS T'€0JIOTO-
MPOMBICIIOBOM WH(OPMAIIMK) 3HAYUTEIHLHO YMEHBIIACTCS KOHEYHBIH KO3 hu-
IUEHT Ta300TAa9u, KOTOpbIi konebaercs ot 0,75 mo 0,95.

[locne oxkoHTypuBaHMsS HEPTSHOW WM Ta30BOM 3aJ€XKHU MPUCTYMAIOT K
MJIAHOMEPHOMY M3YUYEHHUIO T€0JIOTO-IMPOMBICIIOBBIX MapaMeTpoOB, HEOOXOAUMBIX
JUIS TIPOCKTUpOBaHus pa3padotku /7,14,24,27/.

I'aaBa 3

Memoowvt noyuenus 2e01020-npoMbIC1080U UHPOPpMayUuU o 3ajle-
HCAX U NEPBUUHAA 2€0/102UYUECKASL 0OKYMEHMAyUs

3.1. MeToabl, OCHOBAHHbIE HA H3YYeHHU 3ajIe:Keil MPOAYKTHUBHBIX IIa-
CTOB HEMOCPEACTBEHHO 0 00pa3uaM ropHbIX MOpPoA U npodam HedTH, ra-
3a, BOAbI, 0TOMPAaEeMbIM U3 CKBAKUH

Ot MeToAbl B HE(PTENPOMBICIOBON MPAKTUKE MPUHSATO HA3bIBAaTh Mpsi-
MBIMHU, C UX MOMOILIBI) MOXHO CYIUTh HEMOCPEACTBEHHO O JUTOJIOTHYECKOM
CTPOCHHH ILIACTOB, KOJIJIEKTOPCKUX CBOMCTBAX, HE()TEHACHIIIEHHOCTH, (PU3UKO-
XUMHUYECKUX CBOMCTBAaX He(PTH, raza W BOJbl. DTU METOAbI MO3BOJISIIOT MOTY-
YUTh HanboJsiee OOBEKTUBHYIO XapaKTEPUCTUKY O 3aJIe’KaX MPOAYKTUBHBIX IUIA-
CTOB.

Pa3pe3bl CKBaKHMH, MPOAYKTUBHBIX MJIACTOB M3Y4YalOT MO 00pas3namMm rop-
HBIX MOPOJ - KEpHY M INIaMy, KOTOpbI€ U3BJIEKAIOTCS B Mpoliecce OypeHus Ha
noBepxHocTh. KpoMe TOro, u3 CKBaxuH OTOMpPAIOT 00Opasiibl TOPHBIX MOpPoa 0o-
KOBBIM I'PYHTOHOCOM. V3BjieueHHbIE Ha TOBEPXHOCTH 00pa3iibl TOPHON MOPOABI
U3 TOTO WJIM MHOTO MPOAYKTHBHOTO IMJIACTA HAIMPABJISIIOT B JIAOOPATOPHIO, TIiE
OMPENENAIOTCA TPaHyJIOMETPUUECKUN COCTaB IMOPOJ, MOPUCTOCTh, MPOHHUIIAE-
MOCTb.

KommiekcHast 00paboTka pe3ynbTaToB J1a0OPaTOPHBIX OMPEACIICHUI T0-
3BOJISIET paccUUTaTh KOAP(UIIMEHTHI OJJHOPOJIHOCTH, COPTUPOBKHU, MEIUAHHBIN
IuaMeTp 3epeH. B 3HaueHUs: MOPUCTOCTH U MIPOHUIIAEMOCTU BBOJSITCSI COOTBET-
CTBYIOILIME NTOTIPaBOYHbIE KO3 PuumeHTsl, ycraHoBieHHbie B.M. J[oOpbIHUHBIM
JUst OOJBIIMX JIaBJICHUN M BBICOKUX TeMIleparyp Ha Oonbluiux riayounax. Ila-
paJICIIEHO IO JPYTOi YacTh 00pasioB onpeaeistores dpdexktuBHas (pazoas)
U OTHOCUTEJIbHAsl MPOHUIIAEMOCTH, BOJIOHACHIIIEHHOCTh, HE(TEera3oHaCHIIICH-
HOCTb, OCTaTOUYHAasI HE()TEHACHIILIEHHOCTh, KO3 (PUIUEHT BHITECHEHUS.

Kpowme Toro, B nporiecce OypeHusi, ONBITHON U MPOMBIIIUICHHON IKCILTya-
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Taluu HePTIHBIX MECTOPOKIECHUM OTOUPAIOT MPOOBI HEPTU U TIIIACTOBOM BO/IBI,
KOTOpbIE TaKXe HAMpaBIsAOT B J1a0OpaTOPHUIO, TJ€ OIEHUBAIOT IUIOTHOCTH U
BSI3KOCTh HE(DTU B MOBEPXHOCTHBIX U IJIACTOBBIX YCIOBHUAX, OOBEMHBIN, MEpe-
CYETHBIN KOA(hPUIUEHTHI, KOADPUIUEHT yCaaKu, TOBEPXHOCTHOE HATSKEHUE.
[lo mpoGam mIacTOBOM BOJBI OMPEACNSIIOT €€ XUMHUYECKYI0 XapaKTEPUCTHUKY,
IJIOTHOCTh, YAENbHbIM 00beM, 00beMHBIN KOd(pduiueHt, kodHPuuueHT cxu-
MaeMOCTH, BS3KOCTb, MTOBEPXHOCTHOE HATSXKEHHE. Y CTAaHABIMBAETCS OTHOIIIE-
HUE BSI3KOCTH BOJIbI K BSI3KOCTH HE(TH, a TAKXKe IUIOTHOCTh BOJBI K MIOTHOCTU
MJIaCTOBOM HE(DTH.

Takum oOpa3om, mpsiMble METOJIbI UCCIEOBAHMS CKBAXUH JIalOT Haubo-
Jiee TOJIHYI0 M OOBEKTUBHYIO OIIEHKY MPOAYKTHUBHBIX IUIACTOB U HE(PTSIHBIX 3a-
JIEKEH, HO B OTIEIBHBIX UX Toukax /19/.

3.2. Teopusuyeckne MeTOIbI H3yUEHHs Pa3pe30B CKBAKUH

['eodusnueckue wuccienoBaHUsT MOXKHO pa3AeiuTh Ha TMSITh TPYIM:
1) wW3y4yeHHWe pa3pe30B CKBAXKHH U TIOCJCIOBATSIBHOCTH HAIUIACTOBAHUS,
2) uW3ydeHWe XapakTepa He(Tera3oHacChIICHHOCTH IPOJIYKTUBHBIX IUIACTOB,;
3) onpe/eieHUe KOJUICKTOPCKUX CBOMCTB IIACTOB; 4) KOHTPOJIb 32 COCTOSTHUEM
pa3paboTKu He(TSIHBIX U Ta30BBIX 3aJICXkKEH; D) omnpe/esieHne TeXHUIECKOTO CO-
CTOSIHUSA CKBaXUuH. ['eopr3nyeckre MeToIbl BKIIOYAIOT JJICKTPUUECKUM, paguo-
aKTUBHBIN, aKyCTUUECKUN KapOTaX, a TAKXKE JPYrue creluaibHble BUIbl UCCIIe-
noBaHus ckeaxud /10,13,18,24/.

['eodusnueckue uccienoBaHusi MPOBOASATCS MPAKTUYECKH BO BCEX MPO-
OypEHHBIX CKBa)kMHaX. Perucrpupyembie Mpu KapoTaxe M3MEHEHUs reodusu-
YECKHX MapaMeTpoB C IIIyOMHOUN Jal0T OOBEKTUBHYIO, & TaK)Ke HEMPEPHIBHYIO
XapaKTEPUCTUKY MPOMJICHHBIX CKBAXXWHOM MOPOA. DTO NO3BOJISIET IMOJYYUTh
Pa3HOCTOPOHHIOK MH(OPMAILIUIO O TE€OJIOrHYECKOM CTPOCHUHU KakK B IIEJIOM BCe-
ro pa3pesa, Tak U OTJAEIbHbBIX MPOJYKTUBHBIX IJIACTOB.

B npouecce reonornueckoil HHTEpOpETAIIUU T€OPU3NIECKUX UCCIET0BA-
HUI yCTaHABJIMBAIOT CJICHYIONIME BAKHEHIIME XapaKTePUCTHKH: 1) JUTOJIOTH-
YEeCKOe CTPOSHUE MPOAYKTUBHBIX TUIACTOB, 2) WX rpaHMIlbl (KPOBJIS U TIOIOIIBA),
3) obmyro 1 3pPEKTUBHYIO TOJIINHBI IIACTOB, 4) MMOCIeI0BaTEeILHOCTD HaILIA-
CTOBaHUsA, 5) KOJUIEKTOPCKUE CBOWMCTBA (ITOPUCTOCTH, MIPOHUIIAEMOCTD), TJIMHH-
CTOCTh, HEe(Tera3oHachIIeHHOCTh, 6) pasmensl ra3-oga (['BK), Boma-aHedTh
(BHK), ra3-nedgts ('HK). Kpome Toro, ocymiecTBIsSIOT KOHTPOJIb 32 pa3padoT-
KOM 3aJIeKEN.

[Ipu u3ydyeHUN Mocaeq0BaTEIbHOCTH HAIJIACTOBAHUSI MOTYT OBITh OTME-
YEHBI CJICIYIOLINE CIIyYau.

1. HopmanbHoe 3aneranue miaactoB. [Ipyu 3ToM B KaxI0¥ CKBaXXKUHE OyieT
Ha0II01aThCs MIOBTOPEHUE MAaKCUMYMOB U MUHMUMYMOB KpuBoi KC, cooTBeTCT-
BYIOIIIUX TEM WJIW MHBIM IJIACTaM MPH TOPU30HTAIHEHOM WJIH MOHOKIMHAIHHOM
WX 3aJICTaHUN.

2. Haguume B paspe3e TEKTOHMUYECKOTO HapymieHHs - cOpoca. B aTom
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Cllyyae Ha KapoTaKHOW JuarpaMMe B CKBaXKMHE, BCKpPBIBIIEH cOpoc, OyaeT Ha-
OJIIoaThCSA BBIMIAJICHUE pAJla IJIACTOB 3a CUET UX OIYCKAHUS MO IJIOCKOCTH
cOpachIBaTeNs MO CPABHEHUIO C pa3pe3aMH COCEHUX CKBaXKHMH, IJle JaHHOE Ha-
pYILIEHUE OTCYTCTBYET.

3. Haimmuwme B pa3pes3e TEKTOHMYECKOTO HapylieHus - B30poca. Ha kapo-
TaXXHOW JuarpaMMme CKBa)KMHBI, BCKPBIBILIEH B30pOC, OTMEYAETCs MOBTOPEHUE
YacTH pa3pesa 3a CUET ero noabeémMa 1o mIoCKOCTH cOpachIBaTE.

4. Hanuuue oNpoKUHYTOM CKIIaIKU. B siape Takoi ckiiagku HaOII0dal0TCs
HauOoJiee IpeBHUE NOPOJbI, K iepudepun - 6osiee MOI0Ible, TOITOMY Ha Kapo-
T@XHBIX Juarpammax (pukcupyercst MOBTOPEHUE CIOEB OT 0o0Jiee MOJOJBIX K
JIPEBHUM, a 3aTE€M CHOBA - OT 0oJiee TPEBHUX K MOJIOBIM.

5. Hanmnuue ¢anuanbHbIX 3aMeNICHUNA MPOJAYKTUBHBIX IUIAcTOB. B mpo-
1ecce JeTaabHOM KOppEsUM pa3pe30B CKBaXXKMH HAa OCHOBE COMOCTAaBJICHUS
KOMILIEKCAa MPOMBICIIOBO-T€O(U3NUECKUX MATEPUAJIOB YCTAaHABIMBAETCS CTe-
MEHb 3aMEIIECHUs] TPOJYKTUBHBIX IJIACTOB TJIMHUCTBHIMHU, TUIOTHBIMU MOPOJIAMH.
Ha ocHOBe aHanu3a Mmojay4aembiX pe3ysibTaTOB JEIAeTCsS BBIBOJ O MAaKpPOHEO.-
HOPOJIHOCTH IIACTOB. [Ipy 3TOM MPOIYKTUBHBIN TIACT MOXKET: a) pacclianBaTh-
Csl TVIMHUCTBIMU TOPOJaMH Ha PsI MPOHHUIAEMBIX TUIACTOB U IMPOILIACTKOB; 0)
YaCTUYHO 3aMeNaThCsi IJIOTHBIMHM IMOPOJAMHU B KPOBEJIBHOW W MOJONIBEHHOU
YacTsAX; B) MOJIHOCTHIO 3aMEMIAThCs IJIOTHBIMH MOPOJaMU Ha HEOOJBIINX JIO-
KaJIbHBIX yyacTkax. Kpome Toro, mo mojio:KeHUI0 OTHOCUTEIBHO 3aJeXKu HeTH
BBIJICIIAIOTCS CJIEAYIOIINE HEOAHOPOJHOCTH: a) KpaeBble; 0) IEHTpalbHBIC, B)
JIOIA/IHBIE, PACIIOJIOKEHHbIE JIOKAJIBHO M0 BCEH IUIOIIaAu 3aJIeXkKHU,

6. Hanmame pa3MbIBOB U MEpEPHIBOB B OCAIKOHAKOIUIEHUH. JIJia Kommde-
CTBEHHOU OIIEHKH HEOJHOPOJHOCTH PACCUUTHIBAIOTCS KOA(DPUIIMEHTHI, Xapak-
TEPU3YIOIINE BBICP)KAHHOCTh IJIACTA, €r0 PACUICHEHHOCTb, JUTOJIOTMYECKYIO
CBSI3aHHOCTb M IeCUYaHUCTOCTh. OCHOBOM JjIsi pacuera CllyaT MaTepHuabl Jie-
TaJbHOU KOPPEJSIIUHU, TUTOJIOro-(pariuanbHble U 30HAJIbHBIE KapTHhl.

B npakTtuke pazpaboTku HEPTAHBIX MECTOPOXKACHUI OOJbIIIOE 3HAYCHUE
UMEIOT reo(u3nuecKkue METOJbl KOHTPOJIS U PEryJupOBaHUs 3TOr0 Mpolecca.
Cpenu HAX MOYKHO OTMETHTH cieayromue: 1) u3ydeHue pacipeaecHusl )KUIKO-
CTH TI0 CTBOJTY CKBXHMHBI; 2) aHAJIN3 MPOJBUKCHHSI TCKYIIUX KOHTYPOB HedTe-
HOCHOCTH ¥ OOBOJIHEHUS IKCILTYaTalIMOHHBIX 0ObEKTOB.

Jlyist perieHust 3TUX 3a7a4 UCIIOIb3YIOTCSA PACXOAOMEPHI, 1€0UTOMEPHI, PE3UCTH-
BUMETPBI, INIOTHOCTHOMEPHI, Biiaromepsl, Tepmometpusi, MHHK, nokarop mydt
U T.J.

Takum 00pa3oM, KOCBEHHbIE re0(hU3NYECKUE METO/Abl MO3BOJIAIOT MOJIY-

YUTh BeCbMa OOLIUPHYIO HH(OPMAIIUIO O 3ajekKaX MPOAYKTUBHBIX IJIACTOB.

3.3. 'mapoanHaMuyecKue MeTOAbI

[M'uapoauHaMudecKre MCCIEeNOBAHUS IJIACTOB M CKBAXXUH 10 CPABHEHUIO
C OPSIMBIMU U T€0(PU3UUYECKUMU UCCIETOBAHUSIMU MO3BOJIIOT U3YUUTh TOpa3io
0OJIbIIYI0 YacTh HEPTAHBIX 3asiexkeil. OObEM MCCIEeIOBAaHHOW YaCTH IIacTa MO
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nabopaTOpHBIM aHalM3aM o0pa3loB KepHa, 1o fanubiM M.H. KoudetoBa, komne6-
aercs ot 0,00004 no 0,00016%, reodumsmyeckum manHbiM — ot 0,022 nmo
0,088%, ruapoanHaMHYECKUMHE HCCleaoBaHusIMH - oT 35,3 mo 70,6-100 %.

Cpeny THAPONMHAMHYCCKUX HMCCIICIOBAHWN TUIACTOB U CKBAKWH BBIJC-
JSFOTCS METOABl YCTAHOBHBIITMXCS W HEYCTAHOBUBIIUXCS OTOOPOB, THAPOIPO-
CIIYIIMBAHUS W CAMOTIPOCTYITUBAHMS CKBAXHUH. TEXHOJOTHUS ¥ METOJMKA TPO-
BEJICHUS ITHX MCCIIEIOBAHUN TOIPOOHO OMHMCAHBI B COOTBETCTBYIOIIEH ITUTEpa-
Type.

MeTon yCTaHOBHBIIMXCS OTOOPOB 3aKIIOYACTCS B TOM, YTO Ha KaKIOM
PEeKHME IKCIUTyaTalluy CKBAXHHBI (ITPH U3MEHEHUHU JUaMeTpa MITyIepa) J0JDK-
HBI OBITH JIOBEJICHBI JI0 TIOCTOSIHHON BEJTUYHMHBI 3a00iHOe naBienue (P,) n ne-
out Hedtn (Q,) KOTOpBIE MOCTOSHHO (PUKCHPYIOTCS HAa KaKIOM pekume. JIis
KXKI0T0 pexkuma paccuutbiBaetTcs aenpeccus AP=(P, — P,;5), 3aTeM B Koopu-
Hatax AP,Q cTpouTcsi mHAMKATOpHAs KpWBas, MO MPIMOJIUHEHHOMY YYaCTKy
KOTOpOH paccuuThiBaeTcs koaduimeHT npoayktuBHocTH (K): K=Q/AP.

3aTeM omnpenenstoTcss GUIbTPAMOHHBIE XapaKTEPUCTUKK ONrbKailie K
CKBaXXMHE 30HBI Iutacta: mporumaeMocts (Kpp) rumpomposBomnocTs (Kip,H/M),
npoBoauMocTh (KipH), mogsuxkHOCTh (Kppp/|L) Ha ocHOBe hopmysisl drommon ist
YCTaHOBUBIIIETOCS PAJMAIEHOTO IPUTOKA OTHOPOTHOM KUIKOCTH:

K*M[InR+Cj (3.1)

[
Knp = 27 *H

riae Ky, - MpOHUIIaeMOCTh KOJUIEKTOPA, M, K- K09 UIIMEHT IpOLyKTHB-
HoctH, T/(cyT*0,1MIla); |- BA3KOCTh HEPTH B IUTACTOBBIX ycioBusx, MIla*c; R -
paauyc NPEHUPOBAHUSI CKBAKUHBI, CM; I-IPUBEAEHHBIN painyC CKBAXKUHBI, CM;
C - k03QdULMEHT, YUYUTHIBAIOIIUA HECOBEPILICHCTBO CKBAXKUHBI MO CTEMECHU U
XapakTepy BCKpbITHSI; H - 3 eKTHBHAS MOITHOCTD (TOJIIIMHA) TUIACTA, CM.

CrnenyeTr 3aMeTUTh, YTO OMPENENAEMbId M0 UHAUKATOPHBIM KPUBBIM KO-
3pPUIMEHT NOPOAYKTUBHOCTH CKBAXXMH - BEChbMa BaXHBIH IE€0JIOTrO-
MPOMBICIIOBBIN mapameTp. OH KOJIMYECTBEHHO XapaKTepU3yeT ycloBUSl (PHIIbT-
palnuu KUJKOCTH B TOW WM MHOM ckBaxxuHe. KoadpuuueHt npoayKTUBHOCTH B
MOCJIEIHUE TOJbl CTaJl IIUPOKO YUYHUTHIBATHCSA MPHU pacdy€Tax N0O0bIYM HEPTH B
npoliiecce MPOEKTUPOBAHUS pa3pabOTKU HePTSIHBIX MecTopoxaeHui Tarapuu,
bamkupumn, 3anagnon Cubupw.

Hpyras rpynmna MeToJI0B HCCJIeIOBaHUSI CKBAKMH, OCHOBAaHHAsI HA TEOPUU
HEYCTAaHOBUBIIEICS (UIBTPALIMM KUJKOCTH B 3aJ€XKH, MO3BOJISIET ONPEIEAThH
napaMeTpsl miacta 0e3 mpeaBapUTeIbHOTO yuéTa paguyca CKBaXXKUHBI, pajnyca
ee ApEHUPOBaHUS U KOIPPUIHMEHTOB AOMOJHUTENbHBIX (UIBTPAIMOHHBIX CO-
MPOTUBJICHUNA. DT METOABI MPEIyCMAaTPUBAIOT MOCTPOEHUE KPUBBIX BOCCTA-
HoBiieHust nasieHus (KBJI), kotopeie oOpadaThIBarOTCS MO METOAWKAM, TPEI-
JI0’KEHHBIM pa3InyHbIMU HcclienoBarensmu. [lo pesynbraram ux oopaboTKH yc-
TaHABJIMBAIOT MPOHUIAEMOCTh, THUIAPONPOBOJHOCTh, MbE3OMPOBOAHOCTH, IMO/I-
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BIXKHOCTb, POBOJUMOCTD YAQIEHHBIX 30H IJIaCTA.

B npomeicioBoil mpaktuke HambOosiee yacto aist oOpadorku KB/l uc-
MOJIL3YETCS METOJI KacaTelbHOM, KOTOPBIM MO3BOJSET PACCUUTATH MapamMeTphl
MJIacTa KaK MPHU Prg > Puacy TAK U TPHU Pry <Prac- Ha KPUBBIX BOCCTAHOBJICHUS
JaBJICHUs, TIOCTPOCHHBIX B KoopauHatax Ap, Igt, BHauane HaOm0qaeTCs pe3koe
HapacTaHWE KPYTHU3HBI, a 3aTE€M MOCTENEHHBIA MEePeXoj] K MPSAMOJIUHEHHOMY
yuactky. [lo yriy HakioHa 3TOW MpSAMOM, MPEACTABISAIONIErO TAHTEHC Yria
MPSIMOJIUHENHOTO Y4acTKa K OCH BPEMEHH, pACCUUTHIBACTCS BEJIMUMHA

_Sp27tnm (3.2)

t 1 ’
gl Igtz_lgtl

rae Ap; u Ap, - TOYKM 3HAYECHUN W3MEHEHMS NABJICHUW HA MPSIMOJUHEHHOM
yuacTke KpuBoi; Igt, u Igt; - cooTBeTCTBYOIME 3HAYCHHUS JIOTapu(MOB BpeMe-
HHU.

Koaddunnent nponuiiaemoctu

_ 23+Qu
Knp_tgi*47ZH 1 (33)

rae Q - cyrouHslii neOut HepTH B CKBaKMHE N0 €€ OCTAHOBKH, T/CYT;
- BSI3KOCTH T1acToBoi HedtH, mIla*c; H - appekTuBHAs TONIIMHA TJ1aCTa, CM.

Ha ocHoBanum stoit hopmyssl (3.3) HAXOIUTCS 3HAYCHUE THIPOIPOBO/I-
Hoctu (¢ = K,,H/M) moxsmwxuOoCcTH (K,(p/H), poBOguMocTH (K;,,H), mbpe3ompo-
BOJIHOCTH(&).

[Ipu rumponpocayMBaHUN BBIOMPAIOT JABE CKBAXUHBI: BO3MYILAIOIIYIO
U pearupytoinyto. B pearupyroinyto CKBaXHHY OITyCKarOT TyOuHHBIA audde-
peHuuanbHbli MaHomerp JI'M-4, ¢ momoiibi0 KOTOPOTO YJIaBIMBACTCA HM-
MyJIbC JIABJICHUSI OT BO3MYIIAIOIIEH CKBaXXUHBI. B pe3ynbTaTe Qukcanuu noBbl-
IICHHOTO MMITYJIbCA JIABJICHUSI CTPOUTCS DKCIEpPUMEHTAIbHAs KpUBasi, KOTOpas
HAKJIA/IBIBAETCSl HA TEOPETUUYECKYIO KPUBYIO U COBMEIIAETCS MOYTH JI0 MOJIHOTO
COBIAJICHUSI 00€MX KPUBBIX. 3aT€M C MOMOUIBIO MAJETKU OMPEACNSIOTCS (PUIbT-
pallMOHHBIE MapaMeTpbl HamOoJiee yNaleHHbIX YYacTKOB IUIacTa: IpOHHMIlAe-
MOCTb, TUAPOMPOBOAHOCTH, TPOBOJIUMOCTb, OJIBUKHOCTH, Th€30MPOBOJHOCTD.

OTtcyTCcTBUE UMITYJIbCA B PEArUPYIONIEH CKBAXKUHE CBUIETEIBCTBYET MO0
0 HAJIMYUKM KAaKUX-TO JIUTOJIOTHYECKUX DKPAHOB, MO0 O 3aMEIIeHUU MPOAYK-
TUBHBIX IJIACTOB IJIOTHBIMU TJIMHUCTBIMU MOPOJAMHU. IJTO MO3BOJSET MpPUME-
HATb METOJl THUAPOIPOCIYIIUBAHUSA JJIsl YCTAHOBJIEHUS TUIAPOJIUHAMUYECKON
CBSI3H: a) MEXTY HEPTIHOW M 3aKOHTYPHOH YaCTSIMH 3aJICXkKH; 0) MEXKITY OTIICIb-
HBIMH YYaCTKaMH 3aJICXKH; B) MEXKIY OTICIBHBIMHU TPOIUIACTKAMHU KPYITHBIX
HEe(TSIHBIX MJIACTOB WK TOPU3OHTOB.

Takum oOpa3zoM, TUAPOJIUHAMUYECKUE METO/Ibl UCCIEAOBAaHUMN TIIACTOB U
CKBQ)XUH TMO3BOJIAIOT MOJYYUTh BEChbMa 3HAUUTEIBHYIO T'€OJIOrO-MPOMBICIOBYIO
uHpopmMmaImio o HeTAHbIX 3anexax /5,8,11,14,24,27/.
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3.4. MeToabl U3y4YeHHsI Pa3pe30B CKBAKUH C MOMOIILIO 1e0MTOMEPOB
U pacxoioMepoB

VYcraHoBlIeHHE UCTUHHOW BEJIMYHMHBI Pa0OTAIOIIEH TOJIIUHBI IKCILTyaTa-
IIUOHHBIX OOBEKTOB UMEET IpoMajJHelIlee 3HAUCHUE ISl YCTAHOBJIECHUSI O0TOO-
poB He(TH, MPOEKTUPOBAHUSI CUCTEM TOJJIEPKAHUS [JIACTOBOTO JIaBJICHUS, T.€.
MIPOTHO3UPOBAHUSI METOJIOB PETYJIUPOBAHUS TpoIlecca pa3pabOTKU B Mpeaenax
KaXJ10ro 00beKTa pa3zpabOTKU. ITO BECbMA BAXKHO U ISl BHIYMCIICHUSI COOTBET-
CTBYIOIIUX TapaMeTpoB (HAIpUMep, TOCTOWHON HEOJHOPOHOCTH) MPHU pacuéTe
TOJIOBBIX U HAKOIUICHHBIX 0TOOpOB Hedth /14,24/.

Kpome Toro, kommiekcHas oOpaboTka NeOUTOrpaMM U Pacxoorpamm
MO3BOJIAECT ONMPENETUTh BEIUYUHY Kod(PuiieHTa oxpaTa Mpu 3aKauyke BOJbI B
IJIACT C IEJBI0 MOJJIEpXKAHUS IJIACTOBOrO JaBlieHus. B To e Bpems cienyer
MMOMHUTb, YTO BEJIMYMHA pabOTarolell MOIIHOCTH C POCTOM JAenpeccuu Oyaet
yBenuuuBarhes. JJisi pemeHust 3TON 3ajlauyd MPUBJIEKAIOTCA JBa TUMA JIeOUTO-
MepoB: TepmodiekTpudeckue - CT/I-2; rugponunamudeckue PI'T-1, PI'JI-2M.
[Tpu unaTepnpeTanuu >Tux uccnegopanuit mo CTJ[-2 4€Tko BeImEISIOTCS pado-
TalONe WHTEPBAIBI MiacTa TommuHou 10 0,4 M, HO OHU HE TO3BOJISIIOT OIle-
HUTb XapakTep pachpenereHus AeduTa mo oTAaromuM mporiactkaMm. HeOosb-
[IMe MO TOJIIMHE YYaCTKHU IUIacTa C BBICOKMMH AeOUTaMu HEPTHU MOTYT OBbITh
BOOOIIIE HE 3aUKCUPOBAHBI.

[Tpubopsr Tuma PI'T-1, Ha0O0pOT, MO3BOJSIIOT MOJYYUTh KOJIUYECTBEH-
HYIO XapaKTepUCTUKY NpO(uIIsi MpUTOKA MIACTOB, HO C MeHEee YETKOU UX (PUK-
canuei Ha nuarpamme. Kpome Toro, 3Tv mpuOOpbl MOMOTaOT BBIIBUTH HEOOJIb-
1IME N0 TOJIIMHE YYACTKHU IJIACTa C BBICOKUMHU JieOUTamMu HEPTH.

Hamnpumep, Ha ogHoM u3 Mectopoxkaenuil 3anagHoit Cubupu ObUIH TIEep-
dbopupoBansl maactel ABy, AB3, ABss. Kak mokazanu uccienoBanus 1eOUTO-
Mepamu, u3 nephopupoOBaHHOTO WHTEPBAIA MIACTOB, gocturatomiero 40 M, pa-
ooraet Tosbko 10,8 M (BepxHss dacTh tuiacta AB 45). Ha apyrom mectopoxe-
HUU Tpu coBMmecTHOM nepdopaunu miactoB bCi+bCy3+bCig HIKHMI macT
BOOOIIIe HE paboTaeT. AHaJIOTHYHAs KapTHHA HAOJII0JaeTCsl HA MECTOPOXKICHHH,
rae coBMecTHO skcmuryatupyrores miactel bCs+bCgt+bCg, omnako paboraeT
muuib wiact bCg. Ha apyrom mecroposkaeHuu padoTaroiasi TOJIMHA [1JIACTOB
konebnercs ot 10 mo 53 %, coctarisis B cpennem Bcero 29 %.

Omnpenenenue npoduiisi IPUTOKA B HATHETATENbHBIX CKBaXKMHAX HE00XO-
MO JJI1 YCTAHOBJIEHUSI UCTUHHBIX UHTEPBAJIOB nepdopannu, OUEeHKU MOCI0M-
HOM HEOJAHOPOJHOCTH, TPOTHO3UPOBAHUS BHIPAOOTKHU 3alacoB U3 3aJI€XkKH, MPo-
JBIDKEHUST (DPOHTA 3aKaYMBAEMOU BOJbI M MPOECKTUPOBAHUS BCEX CUCTEM peEry-
JUPOBaHUs pa3pabOTKU SKCIUTyaTallMOHHBIX 00BEKTOB. MccnenoBanusi CKBaKUH
[NIyOMHHBIMU PacxoJIOMEpaMHU MO3BOJISIIOT ONPEAEIUTh U COMOCTaBUTh BEJIUYH-
HbI 0XBaTa IJIACTOB 3aKaYKOW MPU HAarHETaHUU BOJABI C AHAJIOTMYHBIMU BEJIMYHU-
HaMH TIpU H3Yy4YeHUHU npoduiieil oTToKka Mo OIMKaWIIUM 3KCILTyaTallMOHHBIM
CKBa)KMHAM, a TaK)Xe CIEAUTH 3a U3MEHEHUEM JTMHAMUKH 3aKauKu BOJbI BO Bpe-
MEHH.
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Hampumep, npu wuccieoBaHMM OJHOM W3 HArHETATEIIbHBIX CKBAKHH
(mmactel AB,.3) pacxonm Boawl coctaBmin 1450 MS/CYT; UHTEepBa nepdoparuu
1804-1841 m, 1849-1854 m. C moMoIIbl0 MarHUTHOTO JIOKatopa MypT (akTu-
4ecKUid WHTEpBa mepdopamnuu yctaHoBieH B wHTepBamax 1804,4-1841,8 w;
1849,6-1854,6 m. ITo garasiM PI'T-1, yxom Bombl 3apKCUPOBAH JIUIITH B HHTEP-
Bamax 1836-1837 m; 1837,8-1838,6 m; 1840,2-1841 m. Kospdumment oxsara
macTa 3aBogHeHueM cocrapisiet Bcero 0,049.

Y CTaHOBUTH UCTUHHYIO BEIMYHUHY PaOOTAIONMEel MOITHOCTH TIOMOTYT HO-
BBIe TIpuOOpHI - neouromepnl PI'J[-4, PH-26, tepmoncouTomepsr T-4, CT/-2,
KoMIuiekcHbie pubdopsl "TIOTOK-5".

Crnenyer 3aMETUTh, YTO TIPOBOJUMBIC UCCIEAOBAHUS MPOQIICH OTIaYU U
IIPUTOKA Ha HEMTIHBIX MECTOPOXKIACHHUSAX HAIICH CTPAaHBI IMO3BOJISIOT CHICIATh
BBIBOJ] O BO3MOXKHOCTH M3yYCHHSI HCOTHOPOIHOCTH HE(PTIHBIX 3aJIC)KEH, OpHCH-
THPOBOYHOM OICHKH paboYei TONIIMHBI IIACTOB, @ TAKXKE PEIICHUS OTACIbHBIX
BOITPOCOB KOHTPOJISI M PETYJIMPOBaHUS Pa3pabOTKH.

3.5. 'eoxuMHUYeCcKHe METOAbI U3YYCHHUSA NPOAYKTUBHBIX ILIACTOB

CrnenyeT BbIICIUTH TPU OCHOBHBIX METO/IA:

1) ra3oBbIi KapoTax CKBAXUH; 2) JIOMHHHUCIICHTHO-
OMTYMHHOJIOTHYCCKHIA aHAN3; 3) THIAPOXUMHUYCCKHA aHAJINA3 MOA3EMHBIX BOJI.
JIBa mepBbIX METOAA CIYXKaT JJIsl PEIICHUsI OTACIbHBIX BOIMPOCOB OIEHKH Hed-
TETa30HOCHOCTU HEJpP B MPOIECCE MOUCKOB U Pa3BeAKU HE(MTSHBIX U Tra30BbIX
MECTOPOXKJICHUH U € 3TUX MO3UIUNA HAMU paccMaTpUBaThes 37ech He OynyT. ['a-
30BBIN KapoTaxk Oy/IeT pacCMOTPEH B pazfene 5.2.

[MuapoxumMuyeckuil aHaau3 MOJA3EMHBIX BOJI 3aKJIIOUAETCS B CIEAYIOIIEM.
B nporuecce onpo6oBaHus CKBaXXUH OTOUPAIOTCS MPOOBI BOABI U3 KAXKIOrO BO-
JIOHOCHOT'O TJIACTa U BOJJOHOCHBIX YacTeH MPOJYKTHUBHBIX IJIACTOB. DTH HPOOHI
HaIPaBIIIOTCA B XMMHUYECKYIO JIaDOpPATOpPHIO, T/I€ YCTAHABIMBAIOTCA CIEIYIO-
[I1E XapaKTEPUCTUKHU:

1) MOHHO-COJIEBOM COCTaB KaXJI0M MPOOBI BOBI, KOJIMYECTBO BOJHOpAC-
TBOPEHHBIX I'A30B;

2) copepkaHHe MUKPOKOMITOHCHTOB B Mpo0ax Bojbl (Hoaa, 6opa, Opoma,
Oapusi, MUKPOIJIEMEHTOB | T.]1.);

3) BUBI M KOJIUYECTBO BOJTHOPACTBOPEHHBIX OPraHMYECKUX BEIIECTB;

4) peakius Cpelibl, T.e. METOYHO-KUCIOTHBIC CBOMCTBA BOJIBI, XapaKTePH-
3yeMble KOHIEHTpaluueil BOJOPOJHBIX HOHOB pH, a Takxke OKUCIUTEIbHO-
BOCCTAHOBHUTEIIbHBIN MMOTeHIMAN Eh.

C 1nenpro reoJorn4ecKor HHTEPHPETAIIMU Pe3yJIbTATOB aHAIN3a CTPOSTCS
TUIIOBBIE TUAPOTEOJIOTHYECKUE Pa3pe3bl, I/I€ OTpa)KaeTcsi HOHHO-COJIEBOM U Ta-
30BBIM COCTaBbl BOJ pa3inuHbiX ropu3oHTOB. Kak ormeuatror A.A. Kapues, B.
[1. llyrpuH, 3TM MaTepuaibl MOKHO HMCHIOJIb30BATh MPU COIMOCTABICHHUM ILja-
CTOB HE(PTSIHBIX W Ta30BbIX MECTOPOXIEHUW. B Apyrux ciydasx 3TU JaHHbIE
MO3BOJIAIOT 3a()UKCUPOBATh Pa3pbIBHBIC HAPYIIECHUSI MO PE3KOMY HECOOTBETCT-
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BHIO MOKa3aTejieil HOHHO-CoJieBOro coctaa Boj /20,24,27,33/.

B npouecce pa3paboTku HePTSHBIX 3alekeil B 3HAYUTEIBLHON CTENEHU
M3MEHSIOTCS THAPOXUMUUYECKHUE TMapaMeTphbl. ITO 3aBHUCHT OT MPOJBHKECHHS K
320010 CKBa)XMH HOBBIX TOPIIMH BOJIbI, UMEIOIIUX HECKOJIBKO HHON (hHU3UKO-
XUMUYecKuil coctaB. Hepenko BcieACcTBUE HAPYIIEHUS LIEMEHTHOTO KOJIbIIA WITH
M0 TEKTOHUYECKUM TpEIIMHAM MPOUCXOAUT OOBOJHEHHUE MPOAYKTUBHOIO IIa-
CTa IJIACTOBOM BOJIOM M3 JPYroro BOJOHOCHOTO TOPH30HTA, MUMEIOIIETO WHOU
rupoxuMuueckuii coctaB. Ha ocHoBe ananu3a mpoO BOJIbI yCTaHaBIMBAIOTCA
nyTH e€ TMOCTYIUICHUS W MPUHAIIC)KHOCTh K TOMY WM HHOMY TOPH30HTY (Bepx-
HUE, HIOKHHE, IIPOMEIKYTOUHBIC BOIBI, BOABI TCKTOHUYCCKUX TPELIUH U T.1I.).

Kpome Toro, B mporiecce moajepkaHusi IJacTOBOTO JaBJICHHUS B HEPTs-
HYIO 3aJIeb 3aKaUMBAIOTCS MPECHBIC, MOPCKUE BOJIbI, 4 TAKXKE TIACTOBBIE BOIBI
W3 BBIIIE WJIM HIDKEJISXKAIEr0o TOPU30HTOB. B 3TOM ciiydae cocTaB MIacTOBOM
BOJIbI HEDTSIHOM 3aJI€KN M3MEHSAETCS 3a CUET (DUBMKO-XUMHYECKUX ITPOIECCOB,
3aBUCSIIMX OT COACP)KaHUS KHUCIOPOJa U Pa3IuUYHBIX COeAMHEHHH cephl. B yc-
JOBUSX  IIJJacTa  HAYMHAIOT  PE3KO YCUJIUBATHCS OKHCITUTEIbHO-
BOCCTaHOBHUTEIbHBIEC MPOIIECCHI, YTO MPUBOJIUT K 3HAYUTEILHOMY YBEIUYCHHIO
colep)XaHUs B TUIACTOBOM BOJie CYIb(aToB, CEPOBOAOPO/IA, YIICKUCIOTHL. B
II€JIOM TI0 ATHUM JIaHHBIM OTNPEACIAIOT MOJ0KEeHHE (PPOHTA 3aKauyMBAEMOU BOJIBI
1 SA3bIKOB OOBOTHEHHS.

Bonbpmioe 3naduenue mpu BhIOOpE METOJA MOMACPKUBAHHS ILIACTOBOTO
JABJICHUS UMEET PEIIeHUE BOIMPOCa O MPUTOAHOCTH U 3()PEKTUBHOCTH HCIIOJIb-
30BaHMS BOJ Pa3IMYHOIO cocTaBa. [IpakTuka mx 3aKayku MokKasania, 4To CoAep-
KaHHE B HUX OOJIBIIIOTO KOJMYECTBA Keje3a, KOJUIOUIOB, B3BECEH, MII0X0 pac-
TBOPUMBIX THIPOKAPOOHATOB M CYyJb(HAaTOB KaJIblMs HEPEAKO MPHUBOJMUT K BHI-
MaJICHUI0 3TUX BEIIECTB B OCAJOK, K 3aKyrnopke mop. Hampumep, 3akauka mo-
BEPXHOCTHBIX BOJI, COJIEpKAIMX OOJIHIIIOE KOJIMYECTBO KUCJIOPOAA, CYJIb(haToB
KaJbIlMs 1 MarHus, B TUIACTHI C IIEJIOYHOW BOJIOM HEPEAKO MPUBOIUT K BHITIAJIC-
HUIO B OCAJIOK CE€phl U KapOOHATOB KaJIbIMA. 3aKauKa IEJOYHBIX BOJ B Iecya-
HO-TJIMHUCTBIC TUIACTHI HEPEIKO MPUBOAAT K pa30yXaHUIO TIMHUCTHIX MUHEpa-
JIOB M YXYAIMICHUIO KOJUIEKTOPCKUX CBOMCTB. KpoMe Toro, mpu OlieHKE METO/I0B
3aBOJIHCHMS OOJIBbIIIOE 3HAYEHUE MMEET BOIPOC O CTEIEHHM MOBEPXHOCTHOM akK-
TUBHOCTHU HEe(TH, KOTOpas yCTaHABIMBAETCS HA OCHOBE OMPEACIICHUS B HEMl Op-
TaHUYECKUX KUCIOT. C 3TUX MO3UIIMNA BEIOOP MOBEPXHOCTHO-aKTUBHBIX BEIIIECTB
MpY 3aKayke BOJbI B 3aJICKU C PA3IMYHBIMH HEPTIMU MMEET TpoMajHeuIee
MPaKTUYECKOE 3HAUCHUE.

3.6. U3yyeHue pa3pe30B CKBaKUH MO OYPUMOCTH MOPOJ

DTOT METOJI Ha3bIBAIOT €II€ MEXaHUYECKUM KapOTaKOM, TaK KaK OH OcC-
HOBaH Ha 3aBHUCUMOCTH CpadaThIBA€MOCTH JOJOT U BPEMEHH, 3aTPAYEHHOTO Ha
npoxoAaky 1 M ctBosa ckBakuHbI. CpaBHUTENIbHBIM aHAIU3 3TUX MATEpPHAIIOB
MO3BOJISIET BBIAEIUTH B pPa3pese IUIACThl PA3JIMYHOW IMJIOTHOCTU U TBEPIOCTH.
OTOT MeTo OOBIYHO HUCIIOJIB3YETCSI MPHU YCTAHOBJICHUHU JUTOJIOTMYECKOTO CO-
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CTaBa MOPOJI B MPOLECCE Pa3BEIOUYHBIX PAdOT U OYEHb PEAKO YUUTHIBAETCS B
He(TEenpPOMBICTIOBOM MPAKTHUKE.

B 10 xe BpeMms npu nojcyére 3amacoB HePTH W raza U OCOOCHHO MpHU
MPOCKTUPOBAHUM M AHAJIM3E COCTOSHUS Pa3pabOTKU HEOOXOJIUMO HUMETh WH-
dbopmanuro o MIOTHBIX IJIACTAaX U MPOIUIACTKAX, 3aKOHOMEPHOCTSIX UX PacIpo-
CTpaHEHHUs, YTOObl CYAUTh O BbIPAOOTKE 3amacoB, THAPOJUHAMHYECKON CBSI3H
OTZIEJIbHBIX MHTEPBAJIOB pa3pe3a Mexay coOoM, MpoABUKEHUHU (PpOHTA 3aKauu-
BaeMOM BOABI U T.1. OTBET HA 3TH BONPOCHI MOXKET JAaTh pacCCMaTPUBAEMBbIN Me-
TOJ B KOMIUJIEKCE C APYTUMU METOAAMHU U3yUYECHUS HEPTSHBIX U Ta30BBIX 3aJie-
Kel.

3.7. TepmomMeTpHUYecKHe MeTOAbI

TepmomeTpuueckre METO/IbI UCCIIE0BAaHUN MOKA HEIOCTATOYHO MCIOb-
3YIOTCSl HA HE(TSAHBIX IPOMBICIIAX C LENbI0 MONIyYeHUs HH(OPMAIIUU O Te0JIOro-
MIPOMBICIIOBBIX U (PUIBTPAIIMOHHBIX XapaKTEPUCTUKAX 3aJI€kKEH MPOAYKTUBHBIX
MJIACTOB. DTU METOJIbI MOXKHO Pa3eUTh HA MATh TPYMII:

1) 3amep TeMIepaTyphl IJIaCTOB;

2) TepMOJIMHAMHUYECKHE METO/IbI HCCIICAOBAHUS IJIACTOB M CKBAXKHH;

3) TepMorpaduUecKre UCCIICIOBAaHUS CKBAYKHUH,

4) n3y4eHHe TEIIOBBIX MOJICH He(TAHBIX 3aJICXKEH MPU 3aKauKe B HUX XO-
JIOJHOU BOJBI,

5) TepMOMETPUIECKHIT KOHTPOJIb TIPU TETNIOBOM BO3JICHCTBUM Ha ILIACT.

1. 3amepsl MIaCTOBOM TeMIIEpaTypbl HEOOXOIUMBI [l YCTAHOBJICHUS YC-
noBui (popMUpoBaHUs 3aNieKel HEPTHU U ra3a, U3yUYCHHS TEIIOBOTO MO 3eMIIU
(ompeneieHusT TEOTEPMUICCKONW CTYIIEHH M T€OTEPMUYCCKOTO TPAIMCHTA), IS
onpe/ieNIeHUs] TEXHUYECKUX YCIOBUU MpU reo(PU3nYecKrX U TaMIIOHAXKHBIX pa-
0otax B ckBaxkuHe. KpoMe TOro, maHHble 3TUX HUCCIIEIOBAHUN HCIOIB3YIOTCS
IIPH U3y4eHUU CBOUCTB (oo (HeTH, ra3a, KOHIACHCATA M BOJBI) B IJIACTO-
BBIX YCJIOBHUSIX, IIPU MOJCUETE 3alacOB, MPOCKTUPOBAHUU U aHAJIN3E COCTOSHUS
pa3pabOTKH, YCTAHOBJICHUH PEXKUMA 3aJI€KH, TUHAMHUKU JBUKEHUS MOJI3EMHBIX
BoJ. M3yueHue pacmpejesieHHsi TeMIEpaTyphbl MO CTBOJY CKBaXXHWHBI C MOMO-
IIBI0 AJIEKTPOTEPMOMETpPA TMO3BOJIIET BBIABUTH AHOMAJbHBIE YYacCTKH, YKa3bl-
BAIOI[ME HA HAJIMYME TEKTOHHMYECKUX HAPYUICHUU KaK B MpelesiaX CTPYKTYPHI,
TaK ¥ B npejenax HeTAHOW WM Ta30BOM 3aJI€kKu. DTH JaHHbIE YUYUTHIBAIOTCS B
npoiiecce pa3padOTKU 3ayieXell, OHM OYEHb BaXKHbI IIPU MOMCKAX HE(PTH U rasza
Ha OOJIBIINX TITyOUHAX.

2. TepMoIMHaAMHUYECKHE METOJbI MCCICIOBAHUS CKBOXHH U TUIACTOB d(-
(eKTUBHBI MPU U3YYEHUU TUIPOJANHAMUYECKOTO COCTOSIHUS pa3pabdaThIBaeMbIX
3anexxed HedTU M raza. Bo MHOrux omyOJMKOBaHHBIX paboTax pPacCMOTPEHBI
TEPMOJAMHAMUYECKHUE MPOIECCHl MpU PUIbTpaluu He(TH, ra3a U BOJbI B MOPO-
BOM MPOCTPAHCTBE, MOKA3aHO, YTO KPUBasi WU3MEHEHHsS TeMmIepaTyp Ha 3aboe
CKBa)XUHBI, 3aMEpEeHHas NpU ee paboTe C MOCTOSSHHBIM OTOOPOM, MOXET OBITh
npeoOpa3oBaHa B KPHUBYIO JICPECCUU BOKPYT CKBAXKMHBI. JTO IMO3BOJISIET 3a-
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(¢ukcupoBaTh Takue (UIBTPALMOHHBIC MapaMeTphl KaK TUIPOMPOBOIHOCTS,
MPOBOAUMOCTH, TOJABUKHOCTD, MTb€30MPOBOIHOCTD, MPOHUIIAEMOCTh.

HccnenoBanre METOAOB TEIUIONEPEAauYd B MPOAYKTUBHBIX IJIACTaX IO-
3BOJIMJIO U3y4aTh 3HAYUTEIBHYIO YacTh 3aJekKel C TOYKU 3PEHUs] TEPMO- U THU]I-
POIMHAMUYECKOW MX OLEHKHU U MOJydYaTh BaXKHEUIIYIO T€0J0r0-IIPOMBICIOBYIO
nHopMaiuio 0 HanboJiee aKTUBHBIX, MACCUBHBIX M 3aCTOMHBIX y4acTKax 3aje-
xu. [locTpoeHne COOTBETCTBYIOLIMX KapT MM CXEM JIa€T BO3MOXKHOCTH OoJiee
mudPepeHIMPOBAHHO MOAXOIUTh K MPOCKTUPOBAHUIO WJIU AHAIIU3Y COCTOSIHUS
pa3pabOTK HEPTSIHBIX U ra30BbIX 3aJI€KEH, OIEHUBATh CTENEHb BBIPAOOTKH 3a-
MacoB U KOHEUHBIA KOAPDUIIMEHT HePTEra300Taauu.

3. Ilpu TepmorpaduvecKkux HUCCIACAOBAHHUIX CKBOKHH Ha TEPMOTpaMMax
BBIJICJISIIOTCS. YETKME aHOMAJUU, BBI3BAaHHBIE APOCCEIbHBIM U KallOpUMETpUYe-
ckuM 3¢pPexkramu. Ha ocHOBaHMM MHTEpHpETAlMU 3TUX AHArpaMM yCTaHABIIHU-
BAIOT JUHAMUYECKYIO U 3 (PEKTUBHYIO TOJIIMHBI IIACTOB, UX MPOJAYKTUBHOCTD,
MEPETOKU KUJIKOCTH U3 OJHOTO IIacTa B JApyroi. B HarneTaTeabHbIX CKBaXXU-
Hax OMNpEJEAIOTCS WHTEPBAJIBI BOJOMOTIONICHUS, UX NpUEMUCTOCTh. Kpome
TOT'0, PEIIAITCS BOMPOCHl TEXHUYECKOTO COCTOSIHUSA CKBAXXUH, HAPYILIECHUS Tep-
METUYHOCTH IKCIUTYyaTaIl[MOHHBIX KOJIOHH.

4. Ilpu M3y4YeHUH W3MEHEHHMs TEIUIOBBIX MOJIEH HEe(PTSIHBIX MECTOPOXKIE-
Huii (Pomamkuackoe, CaMOTIOPCKOE) MPH 3aKavyKe B HUX XOJOIHOW BOJBI MPH
BHYTPUKOHTYPHOM 3aBOJIHCHUHM YCTAHOBJIEHO, YTO OXJIAXKJECHHUE HEPTIHOIO
MJIacTa MMEET JIOKAJIbHBIM XapakTep, paauyc 30HbI OXJAXIACHUS MPU 3aKauyke
BoJbl B TeueHue 4-5 ner gocturaer 200-250 m. JlanmpHelimas 3akadyka BOJBI H
OXJIaXJEHUE TulacTa MPUBEAYT K YBEJIUYECHHUIO BA3KOCTH HE(TH, BBIMNAJCHUIO
napadguHa B YCIOBHSX IUIACTA, 3HAYUTEIbHOMY CHUXKEHHIO MPOAYKTUBHOCTH
CKBaXKUH.

5. TepMOMETpUYECKHI KOHTPOJb OCYIIECTBIACTCS MPU CIEAYIONIUX BU-
JaX TEIIOBOTO BO3JICHCTBHUS Ha IUIACT; &) MOJOTPEBE MapoM; 0) FICKTPUUSCKOM
nporpese Npu3ab0HHOM 30HBI, B) CO3JaHWU JBIIKYIIETOCS OYara TOPCHHUS; T)
TEPMOKHCIOTHOM UMITYJIbCUPOBAHUM Ha 3a00€ W BHYTpH Iuiacta. TepmomeTpu-
YECKHUI KOHTPOJIb NPU BHEAPEHUH 3TUX METOJIOB 3aKJIIOUYAETCS B YCTAHOBJICHUU
3aKOHOMEPHOCTHU MPOJABHKECHHS TEIUIOBBIX MOTOKOB Kak B MPU3a0OWHON 30HE,
TaK M B IIpejieliaX BCEro ImiacTa, u3BMeHeHUs (PU3UKO-XUMHUUECKUX CBOUCTB HE-
TH, U3MEHEHHUSI IPOJYKTUBHOCTH CKBaXKHUH. TakuM 00pa3zoM, TEPMOMETPUUECKHE
METOJbl HMCCJIEJOBaHUsl IUIACTOB M CKBAXKHMH B IIEJIOM MO3BOJSIOT MOJIYYUTH
BeCbMa OOIIMPHYIO I€0JIOr0-IIPOMBICTIOBYI0 HHPOPMAIUIO O HEPTSIHBIX U ra3o-
BBIX 3asexax /20,24,33/.

3.8. I/IH(l)OpMaHI/ISI Ha OCHOB€ aHa/In3a PEe3yJbTaToB IKCIIYyaTalluH
I[OGLIBalOHII/IX H HATHETATCJIbHbIX CKBAKHUH

B npouiecce ananmza sKcrutyatanuu 100BIBAIOIINX CKBAXUH 1O COOTHO-
IIEHWIO IEOUTOB MOYKHO CJIeJIaTh BBIBOJ O XapaKTepe KOJUIEKTOpa, 3aKOHOMEP-
HOCTSIX M3MEHEHHS KOJUIEKTOPCKHX CBOWCTB IO IUIOIIAAW 3aJIeKH, HaJTWYUH

41



TPEIIMHOBATOCTH, OPUEHTUPOBKE TPEIIMH B Mpeaenax miomann 3anexu. Ilo
W3MEHEHUIO MPOLIEHTA NECKa CYAAT O XapaKTepe KOJUIEKTOPA, CTENEHU €ro Clie-
MeHTHpOoBaHHOCTH. Ha ocHOBaHuu 0TOOpa Mpob HEPTH HA YCThe KaXKI0U T00BI-
BAIOILIEW CKBAXKUHBI OMPENIEIAETCA MTPOUEHT BOJBI U AEIAI0TCS BBIBOJBI OTHOCH-
TEJILHO XapaKTepa MpPOJBHXEHUS KOHTYPOB HE(DTEHOCHOCTH, HAJIMYUS SI3bIKOB
ooBogHenus /19/.

[IpoaHanmM3UpOBaB XapakTep MU3MEHEHMS IUIACTOBBIX JABJICHUW MO IJIO-
maau u paspe3y HePTSHBIX 3ajexeld BO BPEMEHU, MOXKHO OIIEHUTH XapakKTep
KOJUJIEKTOPA M KOJUIEKTOPCKUX CBOWCTB, CAENATh BBIBOJBI OTHOCUTEIILHO Pa3BU-
THSI TOTO WJIM MHOTO peXUMa B 3aiIekH. [10 M3MEHEHUIO MIaCTOBBIX AABJICHUN B
KaXJ0M JOOBIBAIOIIEH M HarHeTaTEeIbHOM CKBaKMHE CTPOAT KapThl M300ap, Mo
KOTOPBIM PACCUMUTHIBAIOT CPETHEB3BEIICHHBIC MO IUIOWIAIN U O0BEMY 3alIeKU
IJIACTOBBIE JAaBJCHUSA B MpejeiaX BHEUIHUX KOHTYPOB HE(PTEHOCHOCTH WU B
npejenax 3086l 0T00pa. Ha ocHoBe ananu3a kapT u300ap OCYIIECTBISAIOT KOH-
TPOJIb U PETYIUPOBaHUE Pa3pabOTKH, TPUHUMAIOT MEPbI MO YBEIUYCHUIO HIIH
YMEHBIIICHUIO 00bEMA 3aKaYMBAEMOU BOJIBI B TUIACT, MO YIYUYIIEHUIO COCTOSHUS
pa3pabOTKH KaXJ0r0 IKCILUTYaTAIIHOHHOTO O0BEKTA.

Kpome Toro, mo pesynbraram 3aMepa IJIACTOBBIX JABJICHUM B JOOBIBAIO-
[IUX U HarHETATEJIbHBIX CKBAKUHAX CTPOAT KapThl Pa3HUIIbI MJIACTOBBIX JIaBJie-
HUN (HaXOIUTCS pasHUIla MKy IUIACTOBBIM JIABJICHHEM B OJTHOM M TOH XKe
CKBaXKMHE Ha TEKYIIYIO AaTy 3aMepa U IUIACTOBBIM JaBJICHUEM Ha MPEAbITYIIYIO
nary wuccienoBanuii). Ilo 3TuM kapraM ONEHWBaIOT 3(PPEKTUBHOCTh 3aKAYKH
BOJbl B IUIACT, YCTAHABJIMBAIOT HAJIMYHME JKPAHOB, 30H 3aMElIEHUs IUIacTa
IJIOTHBIMA HENMPOHULIAEMBIMHU MOPOJAAMH, PEIIAIOT BONPOC O MEPEHOCE 3aKaYKU
BOJIbI B JIPYTHE CKBAXKUHBI WJIU JAPYTYIO YacTh 3ajiexu. Hanpumep, noctpoeHue
TaKOM KapThl MO TYJIbCKO-000pPUKOBCKOM 3anexu Ha SApuHo - KaMeHHOJI0KCKOM
MECTOPOKJICHUH TO3BOJUIO 3a(pUKCUpPOBATH HAJIMYME HKPAHOB HA 3alaHOM
KpbUIE 3aJI€KH, JIMKBUAUPOBATH 3/1€Ch 3aKa4Ky BOJIbl B 3aKOHTYpPHbIE HarHeTa-
TEJIbHBbIE CKBAKUHBI M TOJIHOCTHIO IEPEHECTU €€ HA BOCTOYHOE KPBUIO 3aJIEXKHU.

3.9. FeO.]]OI‘O-IIPOMLICJIOBbIe METOAbI, MIOCTPOCHHUE MOIleJIeﬁ 3aj1e:xxen

Ha ocHoBe neranbHOro aHaian3a BCEX METOJOB IMOJYYEHHUSI T€OJIO0ro-
MPOMBICIIOBOM MH(pOpPMAIMU O 3aJIe’KaX MPOJAYKTUBHBIX IJIACTOB JA€TCSl KOM-
IJIEKCHOE Te€0JIOr0-IIPOMBICIIOBOE MPEJCTABICHUE O CTPOCHUM 3aJI€XKH, pacipe-
neneHuu oOmux, 3Pp(GEeKTUBHBIX U HEPTEHACHIIIEHHBIX TOJIINH, TPAHUIIAX 3a-
JIeKU, YTOUHSIOTCS KOJUIEKTOPCKHE CBOMCTBA, OLIEHUBAIOTCS HEOJHOPOJHOCTD,
(bunbTpaMOHHBIE TAapaMEeTPhl IUIacTa, (PU3UKO-XMMHYECKHE CBOMCTBA (hirou-
J0B, 1eOUTHl HE(TH, Tra3a, BOJbI, HAYAIBHOE IJIACTOBOE JABJICHUE, TUHAMHUKA
€ro M3MEHEHHUSI BO BPEMEHH, ra3oBbie (DaKTOPHI, MPOJYKTUBHOCTH CKBAXKHH,
MPUEMHUCTOCTh HATHETATENIbHBIX CKBAXKHMH, PEKUM 3aJI€KH, BHIOUPAETCS METOA
MoAiep>KaHusl TIIaCTOBOTO JaBIICHUS.

['eos10ro-npomMsbICiIOBbIE OCOOCHHOCTH HE(TSIHBIX 3alekeill MU3y4yaloT Ha
OCHOBE TOCTPOEHUS KOPPEJSIIUOHHBIX CXEM, T'€OJIOTMYECKUX pa3pe3oB, KaprT,
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CXEM, XapaKTepU3YyIOLIUX CTPOEHHE MNPOJYKTUBHBIX IacToB. Ha 06aze kom-
MJIEKCHOM OLIEHKU Te0J0Tr0-IPOMBICIOBBIX OCOOCHHOCTEH 3aliekel MpOoyKTUB-
HBIX TJIACTOB PACCUUTHIBAIOT KOHAMIIMU M YCTaHABIMBAETCS KOHEUYHash HedTe-
oT/1aua MpHu JaHHOU cUCTEeMe pa3paboTKU.

B uenom Ha »TOM »3Tane MOXKHO BBIIEIUTH TPU BHUJIA TEOJOTO-
MIPOMBICIIOBOM MH(poOpMaIuu: 1) omucaTenbHylo; 2)KauyeCTBCHHYI0; 3) KOJHue-
CTBEHHYIO.

OnucarenbHass wuHGOpPMAIUI BKJIIOYAET OMNHUCAHUE TEOJIOTUYECKOTrO
CTPOCHHS KaK B IIEJIOM PETHOHA, TaK U KOHKPETHOTO MECTOPOXIeHUs (reoMop-
dhomorus, UCTOPHUS TeONIOTO-re0(hU3NIECKOr0 N3YUSeHHS paiioHa, ero cTpaTurpa-
¢bust, TEKTOHUKA, HEPTETa30HOCHOCTh, BOJIOHOCHOCTD, IMOJIE3HBIE UCKOITAEMEIC);
KaueCTBEHHAsi MHQpOpMAIUS - CXEMbl KOPPEISLHH, T€OJOTHYECKHE pa3pesbl,
CBEJICHHS O KOJUIEKTOPCKHUX CBOMCTBAX, MPOJYKTUBHOCTH, TEPMOOAPUUECKUX U
OHEPIeTHUYECKUX XapaKTePUCTHKAX IutacTa (3ae)Ku); KOJUYEeCTBEHHAs MH(OP-
MallMsl - pa3JIMuHbIe KapThl, XapaKTEPU3YIOIIUE CTPOCHUE TUIACTOB U 3aJexeH, a
TaKXe pe3yJbTaTbl 00pabOTKU BCEHl re00ro-mpoMbICIOBON MH(OpMAILIUU € TIO-
MOIIBIO BEPOSITHOCTHO-CTATUCTUYECKUX METOJOB, YTO MO3BOJISIET B KOHEUHOM
UTOTe CO3JIaTh MOJIENb 3aiexku HedTH (Tasa).

["eosoro-npomeiciioBasi MOJIENIb MPECTABISIET COOOM KOMILIEKC MPOMBI-
CJIOBO-T€0JIOTHYECKHUX TpaUUecKuX KapT U cXeM, IU(POBBIX JaHHBIX, KPUBBIX,
XapaKTEPU3YIONIUX 3aBUCUMOCTU MEXKY Pa3IMYHBIMU MMapaMeTpaMu 3aJliexkel, a
TaKke CJIOBECHOE OMMCaHNe OCOOCHHOCTEH 3alIe’Kel, KOTOpble B MAKCUMAJILHOM
CTEMEHU 0TOOPAKAIOT CTPOCHUE PEATTbHOM 3aJICHKHU.

Bbiiensior AMHaMHYECKHWE W CTaTUCTHUYECKUE MOCNHU 3ajexed (MecTo-
poXaeHHMI). MoJelb, XapaKTepu3yromias 00beKT B CTAOWIHBHOM MPUPOJTHOM BH-
7€ B COOTBETCTBHM C YETKUM YKA3aHUEM T'€0JIOTO-IIPOMBICIOBBIX MPU3HAKOB,
MOJICKAINUX U3YUEHUIO, U CTEMEHU JETaTN3alli CTPOSHUS 3aJIe’KU Ha Pa3HBbIX
ATanax U3y4eHus, UCIOob3yeMas JJisl MoJicueTa 3arnacoB, IPOCKTUPOBAHUS pa3-
pPabOTKH B KAYECTBE OCHOBBI JJISl JUHAMHYECKON MOJCIIH.

Jlunamuueckas reoJioro-nmpoMbICIOBasi MOJENb - 3TO MOJIEJb, COCTaBJIsAe-
Masi Ha 0a3e CTaTUCTUYECKOW MOJIETU U JJAHHBIX KOHTPOJS 3a pa3pabOTKOM, KO-
TOpasi XapaKTepU3yeT Ha OMPENENICHHYIO JaTy pa3dMeEIleHUE TEKYIIUX 3aracoB
YTJIEBOJIOPOJIOB U aKTUBHOM BOBJICYEHHOCTH UX B MpoIleccCe APCHUPOBAHUS U
UCIIOIB3YETCS JIJIsl OLICHKU COCTOSIHUS Pa3pabOTKU U OOOCHOBAaHMS MEPOIpHs-
TUNA MO JlaJbHEUIIEeMY COBEPILICHCTBOBAHUIO MPOIECCa C IIENIbl0 0OecreyeHus
€ro MakKCUMaJIbHOM 3(P(HEKTUBHOCTH.

MaremaTudeckoe MOJIETUPOBAHUE 3aJI€KU - ATO MPOJOTKEHUE MBICICH-
HOTO MOJECJIMPOBAHUS - MPUMEHEHHWE MAaTeMaTUYECKUX METOJ0B OTOOpaXEeHUS
MBICJIEHHBIX 00pa30B, OTpakaroluX MPEACTaBICHUE O CBOMCTBAX 3aJICHKU.

Crnenyer 3ametuth, uTo 3a mociemaane 20 - 25 jmeT B MuUpe mpow3olnia
KOMITBIOTEPHASI «PEBOJIIOIUSI», & MOITHOCTH BBIUUCIUTEIBHOU TEXHUKHU JOCTUT-
JIM TaKUX pa3MEPOB, YTO MO3BOJISIIOT 00pabaThiBaTh U UHTEPHPETUPOBATH MOJY-
yaeMyIo0 MH(OpMaIIMIO HA IPYTOM KaueCTBEHHOM YpOBHE. DTO KacaeTcsi U Hed-
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TEra3oMpOMBICIIOBOM I'e€0JIOrud, U HedTera3onpoMbICIOBOTO Aena. Eciu paHb-
e, 10 MPUMEHEHUS] KOMITBIOTEPOB, Pe3yJIbTaThl KaXJA0r0 MeTo/1a 00padaThiBa-
JUCh OTAENBHO M TOJBKO IMOTOM CPaBHHBAJIMCh MEXIYy COOOW, TO B HACTOSIIEE
BpeMsI MOSIBUJIAaCh BO3MOXKHOCTh 00pabaThiBaTh U MHTEPIPETUPOBATH MOTydae-
MbI€ MaTepUalibl KOMILIEKCHO.

C mosiBI€HMEM MOIIHOW BBIYUCIUTEIBHOW TEXHUKHU MOSBUIACH BO3MOX-
HOCTh MHTETPUPOBAHHON OOpaOOTKH U HUHTEPIPETAlNU BCEW MMEIOIEHCs UH-
dbopmanuu coBMecTHO. [IporpaMmMbl KOMIIBIOTEPHON 00paOOTKH JaHHBIX MTO3BO-
JSIOT MyTEM MEepexo/ia OT TOYHBIX, HO Majl000OBEMHBIX UCCIEAOBAHUN K MEHEE
TOYHBIM METOJIaM C 0oJiee MUPOKUM OXBATOM HCCIEIOBAHUSIMU CO3/1aBaTh MO-
JIeH 3alieed, B KOTOPBIX OTPa)KaIOTCS U3MEHEHUS OCHOBHBIX MapamMeTpoB 3a-
Jexed KaK Mo FOpU30HTANIH, TaK U 1O BEPTUKAIH, T.€. IO BCEMY 00BbEMY 3aje-
xu /7,15,20,26/.

B Hacrosmiee BpeMs co3maroTcs MO0  TpEXMEpHBIE  T'E0JIOro-
MIPOMBICIIOBBIE MOJIENIU 3aJIeXKeH, JIMOO YHCIOBBIE T€OJIOrO-IIPOMBICIIOBBIE MOJIE-
7Y, KOTOPBIE IIMPOKO HCIOJIB3YIOTCS MPU COOTBETCTBYIOIIUX THUAPOIUHAMUYE-
cKkuXx pacyeTtax. Tak, komnanus «MapadoH» mpu NOATOTOBKE MPOEKTa paszpa-
00TkHu [TMIbTYH-ACTOXCKOTO MECTOPOXKICHHUS, PACTION0KEHHOTO HA BOCTOUHOM
menbpe CaxannHa, MOyTeM HWHTETPUPOBAHHOTO aHajduW3a BCEU TIeEO0JIOro-
reopuznueckor nHpopMauu co3jaia oObEeMHYI0 MOJIENIb BCEX OCHOBHBIX 3a-
JexeH, 4TO MO3BOJUIIO CYHIECTBEHHO COKPATUTh KOJIMYECTBO SKCIUTyaTal[MOH-
HBIX CKBaXWH, T.K. IO IPOEKTY OHU OBLIN PACHOJIOKEHBI TOJIbKO HA y4acTKax C
Ty4IuMHU (PUIBTPAIMOHHO-EMKOCTHBIMU TIOKA3aTEIsIMU, CBEACHUS O KOTOPBIX
MOJIyYEHbl Ha OOBEMHBIX MOJEIsAX HEe(DTAHBIX 3anexeil. AHamoruuHas padbora
MPOBEJICHA HA MHOTHUX 3aJIekKaxX U MECTOPOKIeHUsIX 3anagnon Cudbupu.

Ha cnenyromux 3Tanax u3ydeHus HEQTAHBIX WA Ta30BbIX 3aJ€Xell OT-
MEUEHHbIE BUJIbI T€0JIOTO-IIPOMBICIIOBON MH(POpPMAIIUU, B OCHOBHOM, OCTAIOTCH,
HO OHU 3HAYUTEIBHO YCIOXKHSIOTCS U JOMOJHAIOTCA MH(MOpManuel, nojaydeH-
HOH B mporecce MPOOHOM WM ONMBITHO-MIPOMBIIICHHONW AKCIUTyaTaluy u3y4dae-
MOU 3aJIEXKHU.

Takum oOpa3oMm, Bce MEPEUUCICHHBIE METOJIbl TMOJYUYEHUS] T€0JI0ro-
MPOMBICIIOBOM HMH(pOpPMAIIMU O 3aJIeKaX MO3BOJSIOT COCTaBUTh OOBEKTUBHOE
MpeAcTaBieHre 000 BCEX MapameTpax, YUYUThIBAeMbIX MPHU MOJACUETE 3aIacos,
MPOCKTUPOBAHUM U aHAJM3€ COCTOSIHMUS pa3paboOTKu, co3AaTh TeoJoro-
MIPOMBICIIOBYIO MOJIEIb 3aJICKH.
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I'nasa 4

Iloozomoeka ckeasxicun K Oypenuio

4.1.CocTaBjieHHE Ie0JIOTHYEeCKOro 1 TEXHHYEeCKOI o IIPOCKTOB HA 6ypeHne
CKBa*KHH

Bypenue kaxaoil CKBaXXKUHBI MPEACTABIAET COOON KPYIHOE MPOU3BOJICT-
BO, KOTOpoe HMeeT Oouiblline (pUHAHCOBBIE 3aTpaThl. [losToMy OypeHue ckBa-
UHBI JIOJDKHO OBITh T€OJIOTMYECKU U TEXHUYECKH 000CHOBaHO. OCHOBHBIM U
IJIABHBIM JOKYMEHTOM Ha OypeHHE CKBaXKUHBI SIBIISICTCS] T€OJIOTMUYECKUN MPOEKT,
KOTOPBIM COCTaBISIETCSI OOBIYHO HAYYHBIMU WJIA MPOU3BOACTBEHHBIMH OpraHU-
3anMsMU. B 3TOM nokymMeHTe naeTcsi 00OCHOBaHHE HEOOXOJIMMOCTU OypeHHs
CKBa)XXUHBI, €€ Ha3HAYCHUE, MPOEKTHAs TNIyOuHa, cTpaTurpadus, riiyOuHbI Ipo-
JTYKTUBHBIX TOPU30HTOB. [IpUBOJSATCS CBEACHUS O JTUTOJIOTUU MPOXOJAUMBIX TO-
pOJI, UX TBEPJOCTH U OYPUMOCTHU, OKUJAEMbIX TIACTOBBIX JABJICHUSX, CBOMCT-
BaX MJIACTOBBIX JKUAKOCTEN U ra30B. OOOCHOBBIBAIOTCS HHTEPBAIBI OTOOpA Kep-
Ha, nulama, 00pa3oB OOKOBOr0 TPYHTOHOCA, TPUBOAUTCS METOIMKA UCTIBITAHUS
CKBaXXuH, 0TOOpa mpoO (Iroua0B, yKa3bIBaeTCs MepeyeHb reoPu3nuecKkux uc-
CJieIOBaHUM, UHTEPBAJIbl BO3MOXHBIX OCJIOKHEHUN MPpU OypeHUU CKBaKWHBI. B
3aBUCUMOCTH OT KOHKPETHBIX YCIOBHUM T'€OJIOTMYECKHUE MPOEKTHI MOTYT OBITh
WHIMBUIyaIbHBIME (Ha OypeHHE KaXJIOW OTIEIbHONH CKBAKWHBI) U T'PYIIIOBHI-
MU (Ha TPYIIY OJHOTUITHBIX CKBAXKHMH, HAIPUMED, JTOOBIBAIONINX, HATHETATEIb-
HBIX U T.JI.).

TexHu4ecKUil MPOEKT COCTABISETCS HAa OCHOBAHUHU JIaHHBIX, KOTOpbIE
MPUBOJISITCS B T€OJIOTHYECKOM TMpoeKkTe. B mpoekre MpuBOAATCS ClEayIOIIKe
JaHHBIE. TUI OYpPOBOIl YCTAHOBKM M OCHOBHBIX €€ Y3JIOB, JU3EJIbHBIM WU 3JIEK-
TPUYECKHI MPUBOJI, CIOCOO 3aJIMBKU LIEMEHTA, TUI U pa3Mep J0JIOT, KOJTUYeCT-
BO JI0JIOJIEHUM, OceBasi Harpy3Ka Ha J0JI0TO, YUCJIO 00OPOTOB pOTOpA B MUHYTY,
MPOU3BOJUTENLHOCTh HAHOCA, MPEJIETbHOE JaBJI€HUE Ha HacocaxX, OCHACTKa Ta-
Jed, CKOpOCTh MOJbeMa MHCTPYMEHTA, KOJUYECTBO CBEYEH, CKOPOCTh Mpopa-
OOTKH CKBaYKHUHBI TIEPe]T CITyCKOM KOJIOHHBI /38/.

4.2.I'e0s10r0-TeXHUYECKUii HAPSI/

OCHOBHBIE JaHHBIE, COAEPKAIIUECS B TEOJOTHYECKOM M TEXHUYECKOM
IIPOCKTaX, COCTABHOW YaCThIO BXOIAT B Teosioro-rexHuueckuit Hapsn (I'TH),
SBJISIFOLUNACS OCHOBHBIM JIOKYMEHTOM J1Jisl OYpOBOIl OpUrajibl.

[lepen Hayanom 3a0ypuBaHUsl KaXI0W CKBAXKUHBI T€OJIOTUYECKUM U TEX-
HUYECKUM OTJIeJlaMH COCTABIIETCS T€0JOTO-TEXHUYECKUM Hapsan Ha OypeHue
CKBa)KMHBI, KOTOPBIN YTBEPKAAETCA TJIABHBIM MHKEHEPOM U TJIABHBIM I€0JI0TOM
koHTOpbl Oypenus, YBP unu HI'ZIY. I'eonoro-texHudeckuii Hapsj SBISIETCS
BAXHEUIIIUM JIOKYMEHTOM, B COOTBETCTBUHU C KOTOPBIM OCYLIECTBISECTCS TEXHO-
JIOTUSL TPOBOJKH KaXKJIOW CKBAXXKUHBI. B TUTYJIBHOM 4aCTH MPOEKTA YKa3bIBAKOT-
Csl. KaTeropusi CKBaXUHBI (OMOpHAsi, ImapaMeTpudecKasi, IMOMCKOBas, pa3Benoy-

45



Hasl, OKCIUTyaTal[MOHHAs); 3aJadu OypeHus (yCTAaHOBJICHHE TI'€OJIOTHYECKOTO
CTpOCHHSI U HE(PTEra30HOCHOCTU HOBBIX TEPPUTOPUN, OKOHTYPHUBAHUE KaKOM-
100 3aJIeKH U T.J.); MPOCKTHAS TITyOWHA CKBOKUHBI (Tad. 1).

['eonoro-rexunueckuii Haps ('TH) cocTout U3 reolornyeckoit 1 TeXHU-
YecKoi yacTteil. B reosiornueckoi 4acTi MPUBOIATCS . CTpaTUTpaduuecKuid pas-
pe3; mpoekTHas U (pakThuuecKas JUTOJOTUSI MPOXOAUMBIX MOPOJI; Mpeanoarae-
MBIN yTOJ WX MaJeHUsl; UHTEPBaJIbl IPOXOJAKHA C OTOOPOM KEpHa W IIama; WH-
TepBaJIbI TNIYOUH, HA KOTOPBIX OXKUJAIOTCS HETEra30MnpOosBICHHUS, MOTJIOMIECHUS
U TIOTePU LUPKYISUUUA TPOMBIBOYHOU KUIAKOCTH, 0OBaJIbl CTEHOK CKBAXHH; Ka-
YECTBO TJIMHUCTOTO PacTBOpa; IyOMHa 3aMepa KPUBU3HBI CKBAXKUHBI, KOMILJIEKC
MIPOMBICIIOBO - Te0(U3NYECKUX UCCIETOBAHMMN; KOHCTPYKIIUS CKBAXKUHBI, MECTa
YCTAHOBKH LIEHTpUPYIOMKX (HOHAPEH, UX YHUCIIO, CIOCO0 MCIBITAHUS CKBAXKUHBI
Ha T€pPMETUYHOCTH, BBICOTA MOJbEMa LEMEHTA, €r0 KOJIMYECTBO; MHTEPBAJbI
nepdopanuu, ee BUAbI, KOJUYECTBO OTBEPCTUM HA OJIUH MOTOHHBIM METP CKBa-
YKUHBI.

B TexHuueckoi yacTH YKa3bIBAIOTCA. MPOEKTHas M (haKTUYeCKas Kpe-
MOCTh MOPO/JI; MPOEKTHOE U (PaKTUUECKOE KOJIUYECTBO JI0J0JICHHM, TUIl U pa3Mep
JI0JIOT, MEXaHUYECKasi CKOPOCTh; YHUCIO 00OPOTOB POTOpA, UX Mojaya, TUaMeTp
pyOallieKk, 4KiCJIO XOJ0B HAacoca, OCHACTKa Tajeil; CKOPOCTh MOAbEMa UHCTPY-
MEHTA, YHCJIO CBEUEH; MHTEPBAJIBI U CKOPOCTh MPOPAOOTKHU CKBAXKUHBI MEPE]
CITyCKOM KOJIOHHBI.

Tabnuya 1
I'eojioro-TrexHnyeckKku Hap#da/a1 Ha 6ype1me CKBa’KHH
I'eonornueckas 4acTh TexHuueckas 4acTh
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BypoBas Opurana u reosiorudyeckasi ciay>k0a JOJKHBI CTPOro COONIOATh
BBITIOJTHEHUE BCEX HAMEUEHHBIX I'€0JIOTO-TEXHUUYECKUM HapS0M MEpPONpPUSTUI
U YKa3aHWH, YTO MO3BOJIUT OCYIIECTBISATh MPABUIBHYIO C TEXHUYECKOW TOUYKH
3peHUs TPOBOJIKY CKBAXKHH.

4.3.CocTaBjieHHEe CMEThI HA CTPOUTECIBCTBO CKBA’KHHBI

[Ipr TPOEKTHPOBAHMM CTPOHMTEIHCTBA CKBAKMHBI OCHOBHEIM (DHHAHCO-
BBIM JJOKYMEHTOM SIBJISIETCSI CMETa Ha €€ CTPOUTENILCTBO, B KOTOPOM JaeTcs pac-
4eT CTOMMOCTH BCEX paboT, MPEayCMOTPEHHBIX T€OJOTHUYECKAM U TEXHUUYESCKUM
NPOCKTaMHU Ha OypeHne CKBaXMHBI. 110 yTBEPIKICHHBIM HOPMATHBAM OIPEIEIIs-
€TCsI KOJIMYECTBO M CTOMMOCTD PA3IUYHBIX MaT€pPHANIOB- TPYO, IIEMEHTA, TIIMHO-
MOPOIIIKa, TOIIMBA, YCKOPHUTENS 3aTBEPACBAHHUS IIEMEHTHOTO pacTBOpPa, BOJIO-
IPOBO/A, CBSI3H U T.J. [IpUBOIATCS pacyeThl CTOUMOCTH Pa3InYHBIX padoT, Ha-
YMHAs OT IEPEBO3KH M MOHTa)ka OypOBOI'0 CTaHKA W OypeHHs ITOJ KOHIYKTOP,
TEXHUYCCKYI0 M JKCIUTyaTallMOHHYIO KOJOHHBI, MX I[EMEHTa)ka, ImepQoparuio
CKBa)KUHBI, 3aKaHYMBAsi BEI30BOM IPHUTOKA, HCIBITAHUEM M OIMPOOOBAHHEM 00B-
€KTa, JEMOHTaKOM 00opynoBanus /38/.

4.4.Hpn135131ca CKBaKMHbI HA MECTHOCTH

He MeHee uem 3a Tpu Mmecsilia 10 Havyana OypeHus: OCYIIECTBISETCS MpHU-
BSI3Ka MPOEKTHON CKBa)XMHBI HA MECTHOCTH, KOTOpasi MPOBOJAMUTCS T'€OJIOrHye-
ckoii ciyxk6oit KPB, Tpectom paszBenounsix padot, mudbo HI'JITY coBmecTHO ¢
tonorpado- reoae3nyeckoil ciyxk00il. [Ipu 3TOM MOMKHBI YYUTHIBATHCS TPU-
POJIHO-OXPAHHBIEC YCIOBUS MPHU MPUBSA3KE CKBAXKHH, OCYIIECTBIIIEMbIE HA OCHO-
BE COOTBETCTBYIOIIUX PYKOBOJSANIUX JTOKYMEHTOB (CKBa)KMHA JOJDKHA HaXoO-
JIUTHCS BHE HACEIICHHBIX MYyHKTOB, 3€MEJb, KOTOPbIE MPUHAAJICKAT KOPEHHBIM
HAllMOHAJILHOCTSAM, BHE 3allOBEJHUKOB, 3aKa3HUKOB, BOJOOXPAHHBIX TEPPUTO-
pHiA, 30H HEPECTHJIUII PHIOBI U T.J.). Jist mpon3BoacTBa OYpOBBIX padOT aJMHU-
HUCTpALUEN COOTBETCTBYIOIIETO paiiloHa OTBOJUTCS 3€MJISl BO BDEMEHHOE MOJIb-
3oBaHne B konmmdecTBe 1,2-1,5 ra. CocTaBmisieTcsi IBYXCTOPOHHHM aKT O mepesa-
4ye JAHHOT'O 3€MEJIbHOTO Yy4acTKa BO BPEMEHHOE IM0JIb30BaHUE, HE YUUTHIBAs J10-
por, JIDII, nmuauu cBsi3u, HeTe- WM ra30IPOBOJIA, BOAOIPOBOAA U T.1. /38/.

4.5.11yckoBasi KoH(pepeHIIUA

[locne Toro kak mMpoBeAeH MOHTaX OypOBOM yCTaHOBKH, HE MO3/IHEE YEM
3a TpU JIHS 0 Hauyaja OypeHHUs CKBa)KWHbI, IPOBOJUTCS MYCKOBas KOH(epeH-
1S, HA KOTOPOW MPUCYTCTBYIOT MPEJACTABUTENH T'€OJOTUUECKOM CIyKObI, TeX-
Huueckoro otnena KPb, otnena tpyna u 3apabotHoit miatsl. [Ipu sTom reono-
rudeckasi ciy>k0a 3HAaKOMHUT C COAEP:KaHUEM T€0JIOTO-TEXHUYECKOro Hapsija, B
KOTOPOM YKa3bIBaeTCs CojeprkaHue reosorudeckor actu ['TH: a) mpoekTHas
riyOMHA CKBaXWHBI, €€ Ha3HaueHWe, 0) MPOSKTHBIA TOPU3OHT; B) MPOCKTHBIH
cTpatTurpauueckuili pa3pe3 CKBaXXWHbBI, MPOEKTHASI JIMTOJOTHYECKAasl KOJIOHKA,
T) MpearoaracMblid yroi aJeHus IUIACTOB; JI) HHTEPBAJIb 0TOOpa KepHa, IIia-
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Ma, 00pasioB OOKOBOTrO I'PYHTOHOCA; €) MHTEPBAIbl MPOBEACHUS KOMIUICKCA
MIPOMBICIIOBO-T€O(U3HYECKUX UCCIICIOBAHUI; ) MHTEPBAJIbI MPOBEACHUS 3aMe-
POB KPHWBH3HBI CKBaXUHBI, a3MMYTOB HCKPHBIICHUS; 3) 3aMepbl MapaMeTpPOB
MIPOMBIBOYHOMN KHUJIKOCTH; U) HHTEPBAIBI OYPEHUS CKBAYKUH, TJ¢ IPOTHO3UPYET-
Csl ONpEJENICHHAs KPENOCTh MPOXOJUMBIX IMOPOJ; K) HMHTEPBAIbl BO3MOXKHOM
He(TEra30HOCHOCTH TOPOJI; JI) HHTEPBANIBI, IJIe MPEIIOIAraloTcs OCI0KHEHUS
npu OypeHUH CKBaKHHBI; M) ONPE/ICIICHUE TePMETUIHOCTH KOJIOHHBI.

[IpencraBuTENh TEXHUIECKOTO OT/ENa OypOBOTO MPEANPHUATHS 3HAKOMUT
coctaB OypoBO¥ OpHraapl: a) ¢ MPOSKTHBIM KOJUYECTBOM OYpPOBBIX JOJIOT; 0)
OCEBOI HArpy3KOW Ha JOJIOTO; B) MPOU3BOIUTEIBHOCTHIO OYPOBBIX HACOCOB; T)
KOJIMYECTBOM CBEUEH BO BpEMs CITyCKO-IIOJJbEMHBIX OIECpPAIlUi; 1) XapaKTepoM
TaJEBOM CUCTEMBI MPU YBEITWYCHUN HArPY3KU HA HEE TPU YIIIYOJICHUN CKBAXKH-
HBI; €) MEXaHHUYECKON CKOPOCTBIO; k) pabOUnUM JaBJICHHEM OypOBBIX HAcOCOB,
UX TOJIa4eid, TUaMeTpoM pyOaIeK, YUCIOM XOJI0B HACOCa; 3) CKOPOCTHIO MOJIb-
eMa OypOBOrO WHCTPYMEHTA, M) CKOPOCTBHIO MPOPAOOTKH CKBa)KHHBI IEpe]
CIIyCKOM JKCIUTyaTaIllMOHHOW KOJIOHHBI. bypoBas Opurama um Treoiorhdeckas
ciyx0a JOJKHBI CTPOTO COOJIFOJaTh BCE HAMEUEHHBIE T'€OJIOrO-TEXHUYECKHUE
MEPOTIPUATHS M YKa3aHUs, YTO MO3BOJUT OCYMIECTBISATH MPABIWIbHYIO, C TEXHO-
JIOTUYECKON TOYKU 3PEHUS, MPOBOJIKY MPOCKTHBIX CKBAKHH.

[IpencraBuTens oTAena TpyJda W 3apIuIaThl 3HAKOMUT C KOMMEPUYECKIMHU
YCIIOBUSIMH TIPOBOJIKM CKBa)KUHBI, CKOPOCTHIO MPOXOJIKU CKBAKUHBI BO BpPEMS
LUKJIOB “OypeHMs] CKBAXXUH W “HCIBITAHUE CKBAXXUH , C HOPMaMH OILIATHI TPY-
Jla Ha OypeHue CKBaXkKMH, C YCJIOBUSMH BBITLIATHI TpeMuil OypoBoil Opuraje npu
Oe3aBapuiiHOM MpoBoIKe CKkBaXkuH /20/.

I'naBab

T'eonozuueckuii KOHmMpOJtb 34 peHCUMOM npoeodku CK6aJ’iCuUH

5.1. KoHcTpyKumsi CKBaKUH

KoHcTpyKIust CKBaKMH BEIOMPASTCS B 3aBUCHMOCTH OT IIETH UX OypeHws,
a TaK’Ke OT JINTOJIOTO-(DU3UIECKUX CBOMCTB pa3pesa, MPOXOANMOT0 CKBAKHHOM.
[Tpu BBIOOpPE KOHCTPYKIMU CKBaXKHMHBI HEOOXOIWMO o00ecreuuTh. 1) mpou-
HOCTh M JIOJITOBEYHOCTH KPEIUICHUS CTCHOK CKBA)KHMHBI, 2) HAJCKHYIO H30JIs-
IIUI0 Ta30HOCHBIX, HE(DTEHOCHBIX M BOJOHOCHBIX TOPU30HTOB, a TAKXKE HaMe-
YEHHOr0 3KCIUIYaTallMOHHOTO 00beKTa; 3) YCIEIIHOEe W YBEPEHHOE OypeHHe
CKBQ)KUHBI JI0 TIPOCKTHOW TITyOWHBI W BO3MOXHOCTH pEaH3allH MPOCKTUPYE-
MO CHCTEMBI pa3paboTKH; 4) BO3MOXKHOCTh MPUMEHEHUS 3alPOCKTUPOBAHHOTO
croco0a M peKuMa SKCILTyaTallud; 5) S3KOHOMHIO JIOPOTOCTOSIIEI0 METalia |
uementa /14,17,20,27/.

KoHCTpyKINST CKBaXWUHBI - 3TO COYETAHHWE OCHOBHBIX KOHCTPYKTHBHBIX
pENICHHA PU CTPOUTETHCTBE CKBAKHUHBI. €€ IUaMeTpa Ha Pa3HBIX WHTEpBajIax
OypeHusi, B3aMMHOTO PAaCIIOIOKEHUS 00CaIHBIX KOJIOHH, WX TOJIIMHBI U MaTe-
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pHUAJIOB, U3 KOTOPHIX OHU U3TOTOBJIEHBI, BHICOTHI MOJIbEMA IIEMEHTA 3a KaX0i
13 KOJIOHH, KauecTBa IIeMEHTa, 000pYyI0BaHUSI CKBaXKHUHBI B Mpenenax MpoayK-
TUBHOM 4YacTU pa3pe3a U T.N., 0OOCHOBBIBAEMOE B 3aBUCHUMOCTU OT TIyOUHBI
CKBaXXUHBI, €€ Ha3HAUYEHHUs, TeOJIOTMYECKUX YCIOBUM MPOXOJKH, XapaKkTepa
HeTerazoHachIIeHUsT pa3pesa, NaBJICHUS U TeMIlepaTypbl B HeApax, Oxuiae-
MOM MPOAYKTUBHOCTU CKBA)XUHBI, CIIOCO0A MPOBOJKHU CKBaXUHBI, YPOBHS IPH-
MEHSIEMOI TEXHUKH U TEXHOJIOTUU OypeHHsI TAKUM 00pa3oM, 4TOObI 00ECTIEUUTh
YCIOBUSL N1 MPEAYNPEKICHUS] U ObICTpelileld JIMKBUAAIMN BO3MOXHBIX OC-
JO)KHEHUM B mporuecce OypeHust v s 3P HEKTUBHON JIUTEIBHON SKCIUTyaTa-
MU CKBAXXUHBI TIPU JTOJHKHOM OXpaHE HEAP U SKOHOMUYHOCTU TE€XHOJIOTUYHBIX
pEIICHUI.

B KOHCTPYKIIHIO CKBaXKHHBI BXOJIAT CIICIYIOIINE PSAAbI 00caTHbIX TpyO: 1)
HaNpaBJieHUE; 2) KOHIYKTOp; 3) TEXHHYECKAas WM MPOMEKYTOYHAS KOJIOHHA
(koJIOHHBI); 4) 3KCIUTyaTallMOHHAs KOJIOH-
Ha.

Ha3znauenuem HampaBlieHHs SIBJISIET-
Csl YKPEIUJICHUE YCTbSI CKBa)XXUHBI OT pas-
MbIBa €T0 LUPKYJIUPYIOMIEH KUIKOCTHIO.
KotnoBan a5 yCcTaHOBKHM HampaBlICHUS B
MOAABJISIONIEM OOJIBIIMHCTBE CIy4aeB po-
€TCsl BPYUHYIO Ha rI1yOUHY 3ajeraHus nep-
BOIO0 yCTOMYMBOrO IUIACTa, B KOTOPOM
HIDKHUM KOHEI HAIMPaBJICHUS HAJEKHO YK-
PEIUISIIOT ¢ MOMOIIBI0 OYpOBOrO KaMHS U
LIEMEHTHOT0 pacTBOpa, €ro riyOuHa Mpu-
MepHO 5-7m, muametp 18-20 mroiimos. Ilpu
3aKTaIKe CKBAXMH Ha MSTKUX TPYHTaX
myp( moj HanpapieHue OypSAT ¢ TOMOIIBIO
poTopa, Ha riyOMHY 3ajeraHusi MepBOro
ycrorunBoro 1wiacta (50-70 M) u Hezame-
JUTEIBHO 3aKPEIUISIIOT €ro CIyCKOM psija
TpyO ¢ moclienyroiie NeMeHTUPOBKOU 3a-
TpyOHOr0 KOJIbIIEBOTO MpocTpaHcTBa. [lpu
TOM NPUHUMAIOTCS HEOOXOJMMbIE MEpHI,
yTOOBl TPYOBI HAIpaBleHHUS ObUIM yCTa-
1-Beprior: 2, 3 - CTBOM, EPEBOHHK HOBJIEHBI CTPOTO MO LEHTPY CKBAXKHUHBI U
BepTiora;, 4-seaymas TpyOa; 5- BEPTUKATIBLHO.

IIEPEBOIHUK  Belylued TpyOsl; 6- Ponb kOHIyKTOpa, KaKk M Halpaie-
MyTa 3aMKa; 7-OypunpHas Tpy6a; 8-  HHUA, 3aKJII0YAeTCd B OOECIIEUEHUH YCTOM-

Hunnenb 3amka; 9-mepeBoaHuk; 10 YHBOCTH CTEHOK CKBaKHHBI B BEPXHEM €€
Bep)6(H51511}]/-T$I)KeHI/ITeHLHaSI OypuibHas unrepsaiue. llypd mox koHaykTop OypsAT ¢
a;, 11-mmx xK a o
Thyba, LLHIDIIDHL YUDRGIMTEIRHAT  ponvompio  poTopa. IlpakTukoii 6ypeHus
OypmibHas TpyOa; 12-nonoto o
YCTAHOBJIEHO, YTO MAaKCUMaJIbHOUN T1yOu-

Puc. 8. TunoBas kommoHoBka Oy-
PUIBHOM KOJIOHHBL!
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HOM crmycka KoHaykTopa cieayet cuntaTh 300-400M, oyHaKO HA HEKOTOPHIX Me-

CTOPOXACHUAX 3Ty T1youny yBennduBaioT 70 600-700M, a B HEKOTOpBIX CiIy4a-

ax gaxe a0 1000M. DTo memarT MO TEXHHUYSCKUM COOOPaKCHUSM. 3aKPBITHE

MPUTOKOB BEPXHUX BOJ, HOPUCTHIX ILIACTOB, MOTJIOMIAIONINX MPOMBIBOUHYIO
KHUJIKOCTh, a TaK)Ke HEYCTOWYUBBIX ILIACTOB,

_—wo CKJIOHHBIX K oOBayiaM. /[maMeTp KOHIyKTOpa
14-16 mroitMOB.

Puc. 9. Koncrpykmus noOsiBaromeii ckBa-
KHHBI

1-HanpaBinsomas KOJIOHHA,
2-KOHIYKTOpPHAs KOJIOHHA,;
3-0ypoBoii pacTBop;

4- IeMEHTUPOBOYHBIN KaMEHb,
S-3KCIUTyaTallMOHHAsl KOJIOHHA,
6-MIPOTyKTUBHBIH IJIACT;
7-niepdopupOBaHHBIE OTBEPCTHSI;
8-K0JI0HHAS TOJIOBKA;
9-3a1BIKKA;

10-kpectoBUHA

unynuUNUnUNENURLNNUD

AR

AW AAAAWAVAAT ]

Y AT

LAY

Cnyck B CKBaXMHY TE€XHUYECKOW KO-
JIOHHBI TIPOBOJSAT C LEJBIO H30JIALIMU OTME-
YEHHBIX BBILIE OCIOXHEHUN Ie0JIOrM4eCKOT0
XapakTepa ¥ 00ecCIeueHUsl MPOBOJKH CKBa-
’KUHBI 10 IPOEKTHOM IITyOuHBbI. TexHUYecKass KOJIOHHA IEMEHTUpYeTcs JIU00 10
yCThs, MO0 BEINIE OamMaka KOHAykTopa Ha 50-75 M. /lnameTp TeXHUYECKOI
KOJIOHHBI Kosie0eTcst ot 8 1o 12 mroiiMoB.

IlocnenHen KOJIOHHOM, CIIyCKa€MOW B CKBAXXUHY, SIBISAETCSA DKCIUTyaTaly-
OHHas, KOoTopasi JHOO IIEMEHTHPYETCsS IO YCThsl (HarHETaTEeNbHBIC, Ta30BbHIC
CKBQ)XKHHBI), JIUOO C MEPEKPHITUEM BEPXHHUX MPOMYKTUBHBIX TOPU30HTOB HA 75
M. JIHaMeTp SKCIUTyaTaHOHHBIX KoMoHH 6 5/8°, 5 3/4”, 4 1/2". 3atpy6GHOE KOIb-
LIEBOE MPOCTPAHCTBO 0OCATHBIX KOJIOHH 3aIIOJIHIETCS HA HEOOXOAMMYIO BBICOTY
pacTBOPOM TaMIIOHAXHOr0 LieMeHTa. Ha ra3oBbIX MECTOPOXIEHUSAX C ILEJNbIO
oOecreyeHus1 BBICOKOW MPOU3BOJAUTENBHOCTH CKBAKUH OOBIYHO CIYCKAaeTCs KO-
noHHa guametpom 10 .

Oobocnosanue KOHCMPYKUYUU CK8AINCUH

HaunHaioT ¢ ycTaHOBIEHHUS AMaMETpa HKCIUTYyaTallHOHHOW KOJIOHHBI, KO-
TOPBINA JOJI)KEH 00€CTIEYUTh BO3MOKHOCTh MPUMEHEHUSI COBPEMEHHBIX METO/IOB
AKCIUTyaTallui CKBaXKUH, Hampumep, cnyck odopynoBanus st OPD u OP3. V-
TaHOBHB JUAMETP 3KCIUTyaTallMOHHON KOJIOHHBI, PENIal0T BTOPON BOMPOC KOH-
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CTPYKIMU CKBAXXUHBI - MOKHO JII Ha OCHOBAaHWU MMEIOIIMXCS JIaHHBIX IO Xa-
paKkTepy TeOJIOTMYECKOTr0 pa3pe3a OTPaHUUYUTHCS CIYCKOM TOJIbKO OJHOW JKC-
IJTyaTallMOHHOM KOJIOHHBI, a €CJIU HET, TO Ha KaKylo MIyOHUHY CIEYeT CIYCTUTh
TEXHUYECKYI0 KOJIOHHY. HeoOX0IMMOCTh CIycka TEXHMUYECKON KOJOHHBI peria-
€TCsl OOBIUHO B CIEAYIONIUX CIydasX:

1. TlornomeHnue U yxoJ MPOMBIBOYHON JKUIKOCTH B BEPXHUX MHTEPBaIax
CKBQXXKUHBI M 3HAUUTEIIbHbIE TA30HEPTEIPOSBICHUS — B HUKHUX.

2. Hanwume oOBaJBHBIX 30H, TPEOYIOMHUX MPUMEHECHUS XUMHUYECKH oOpa-
OOTaHHBIX U YTSAKEICHHBIX PACTBOPOB.

3. Bombmmas npoekTHasi TIyOMHA CKBOXHH U HEOOXOJAMMOCTh BCKPHITH He-
pa3BEIaHHBIN MHTEPBAJ 3HAUYUTEIBHON MOIIHOCTH.

[locne »TOrO pemarT BOMPOC O CIYCKE KOHAYKTOpA, YBSI3bIBask HEOOXO-

JUMOCTb €T0 CIYCKa C T'€OJIOTMYECKON XapaKTEPUCTUKOW BEPXHEro MHTEpBaJa
CKBaKUHBI.

5.2. T'a30BbIii KapoTax

["a30BBIN KapOTaxk - 3TO BUJ UCCIECNOBAHUS, IPUMEHSIEMBIN ISl BblEIIE-
HUS HEe(TEra3oHACHIIIEHHBIX IJIACTOB B pa3pe3e OMOPHBIX, MapaMEeTPUUYECKUX,
MOMCKOBBIX M Pa3BEIOYHBIX CKBAXKHH W IMPEIyCMATPUBAIOIINAN HEMPEPHIBHOE
W3BJICYCHHUE ra3a U3 NPOMBIBOYHOM KUIKOCTH, BBIXOIAIIECH U3 CKBaXKUHBI, OM-
peneneHue o0IIero CoAep:KaHusl yrieBOJAOPOAHBIX Ta30B U UX KOMIIOHEHTHOTO
aHanmusa. lIpyw 3TOM NpUBA3KY ra3onoKa3aHUd NPUBOIAT K TIEOJOTHYECKOMY
pa3pe3y CKBaXKUHBI 110 IAHHBIM O CKOPOCTH MPOXOAKH U PacXoe MPOMBIBOYHOMN
KUJKOCTH, a TAKKe K re0hU3NIECKUM MaTepuasaMm.

["a3oBeiii kapotaxk Obul mpemroxeH B 1933 r. M.B.AGpamoBuueM u
B.A.Cokon0BbIM, OH OCHOBaH Ha M3Y4Y€HUHU Ta3000pa3HbIX U JKUJKUX YIJIEBO-
JOPOJIOB, MOMAJAIOIIMX B TJIMHUCTBIA PACTBOP MPH BCKPBITUU JOJOTOM ra3o-
HeTeHocHoro 1iacta. [lonyyeHHbIe TaHHBIE UCTIOJIB3YIOT JUIsl TOCTPOCHHUS Ta-
30KapOTaXHOW KpuBOH. IIpy ee MoCTpoeHHH Mo OCU OpJAMHAT OTKJIAJbIBAIOT B
Macitade TIyOrHbI CKBaXKUH, a IO OCU a0CIUCC - MPOLIEHTHOE COJIEpKAHUE Ta-
3a B TNIMHUCTOM PACTBOPE MO OTHOILIEHUIO K MeTaHy. [Ipu HenpepbIBHOM MpoBe-
JICHUH Ta30BOT0 KapoTaxka 0OBIYHO 3aIUCHIBAIOT JiBe KpuBbie (puc. 10), onHa u3
KOTOPBIX MOKAa3bIBAET OOIIEE COJIEpAaHUE YTIIEBOJOPOJIHBIX ra3oB, a Japyras -
KOJIMYECTBO TSKEJIBIX YTIIEBOAOPOIHBIX Fa30B.

Ha razokapotaxHOM KpUBOM, Kak IMPaBWIO, NOBBIIICHHBIMU IOKa3aTEIsA-
MU OTMEYAIOTCS IJIACThI, coAepkaiue ra3 u Hegtb. HedTeHocHbIE m1acThl npu
ATOM OTJIMYAIOTCA OT YUCTO Ta30HOCHBIX CYIIECTBEHHBIM MPEe00IaJaHuEM B BbI-
JENSEMOM U3 TIIMHUCTOIO PAaCTBOPA TOPIOYEM Ta3e TKENBIX YIVIEBOJIOPOAHBIX
razoB. Ciaeayer UMeTh B BUJly, UTO OTHOCUTEIIBHOE COJIEpKaHuE ra3a, OTMedae-
MO€ IpPU ra30BOM KapoTaxke, B 3HAUUTEIbHON CTENEHH 3aBUCUT OT IITyOUHBI MO-
CTYTUICHUS B3SITOM ISl UCCIEAOBaHUS MPOOBI TITMHUCTOIO PACTBOPA.

AHanu3 npod TIIMHUCTOIO PACcTBOPA OCYIIECTBISETCS C MOMOIIBIO Ta30-
KapOTa)KHOM CTaHIMU, KOTOpas MpeAcTaBisieT cOOOH CMOHTUPOBAHHYIO Ha aB-
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TOMAIIIMHE YCTAaHOBKY, COJIEPXKAIIYIO Psii IPUOOPOB U CIYXKAIylO JJisi IIPOBe-
JIEHUs Ta30BOT0 KapoTa)ka MO TJIMHUCTOMY pPacTBOPY. B KomruiekT mpubopos
CTAHLUM BXOJUT Jera3atop TJIMHHCTOTO pPAacTBOpa, Tra3oaHalIu3aTop, riayou-

l 1 Euphgmw- oo

JT T, r!‘r.u:l

Puc. 10. T'a3zokapoTrakxHasi CTaHIIUS

Kpussie: | — rasokaporaxnas; |l — mromuHecnienTHoro kaporaxa; |l - mexannueckoro xapo-
Taxka (KpHBasi CKOPOCTH MPOX0oAKH); 1V — slieKTpoKapoTaKHBIE.

1 — rnuHa; 2 — U3BECTHAK; 3 — U3BECTHAK HE(TEHOCHBIN; 4 — TIECOK BOJJOHOCHBIH; 5 — Tecok
Ta30HOCHBIH; 6 — ITeCOK ¢ TSHKENON HEThIO; 7 — IMEeCOK C JIETKOH HeThIO

HOMEp, BaKyyM-Hacoc, NpuOOphl Jis ONpeeNeHUs] CBOMCTB TJIMHUCTOrO pac-
TBOpa. Jlerazarop momemiaercss B keinoOe, M0 KOTOPOMY U3 CKBXKUHBI TEYET
[JIMHUCTBIA pacTBOp. [10MIaBKOBBINM J€ra3aTop ¢ HUKHEW CTOPOHBI pa3deiieH Ha
MHOTOUYHCIICHHbIE KaMepbl, B KOTOPHIX CO3/1a€TCsl HEOOJNBIIONW BaKyyM C MOMO-
IIBI0 COOTBETCTBYIOLIEr0 Hacoca. M3BiekaeMblli W3 TIIMHHACTOIO pacTBOpa ras
M0 METAJIMYECKOW TpyOKe MOJAeTCs B Tra30aHAIM3ATOP, HAXOMSAIIMUICS Ha
aBTOMAIIINHE.

[Mazoananu3aTop COCTOUT U3 IBYX KaMmep - aKTUBHOM M OallaHCUPYIOIIEH.
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I'a3 mocTynaer B akTUBHYIO Kamepy, Ie cropaer npu Hanpsixenuu B 1,1 B. 3a
CYET CropaHus ra3a yBelIWYuBaeTcs o0beM OallaHCHPYIOIIEH KaMephl, UTO MpHU-
BOJUT K YBEJIMYECHUIO TIJI€Y 3TOM KaMmepbl U MO MPUHIUITY MOCTUKA YUTCTOHA B
LENH MOSABJISETCS 3JIEKTPUUECKUN TOK, KOTOPBIM aBTOMAaTUYECKHU 3aMUChIBACTCS
Ha ra30KapOTaKHOM JICHTE.

["azoananu3aTop MOXKET OTACIBHO JaBaTh MOKA3aTelId HA METaH U TsXKe-
nbple yrieBogopoasl. KoHneHnTpanus yrieBoJopOaHbIX ra30B B TNIMHUCTOM pac-
TBOpE HempepbiBHO (ukcupyercs kaxasie 0,25 wmm 0,5 M mpoxoaku, ¢ yaeTom
[NIyOUHBI CKBOXKHHBI U BPEMEHH, HEOOXOIMMOTO TJIMHUCTOMY PacTBOPY IJIs TO-
ro, 4YTOOBI OT 320051 CKBOXKMHBI IOJAHATHCS 10 YCThi. B pe3ynbpTaTe 3TOrO0 mnomiy-
YaeTcs ra3oKapoTaKHas Juarpamma, Mo3BOJISIIONIAs OTMEYaTh B paspese Mpo-
JTYKTHUBHBIE Ta30HE()TEHOCHBIE TIIACTHI.

Jlnst Oonee mNpaBUIIBHON HMHTEPHpPETAIMU Ta30KApOTAXHBIX JIUarpamm
cleayeT MPOU3BOJAUTH JIIOMUHECIIEHTHBIN aHaU3 TIMHUCTOrO pacTtBopa. llpu
ATOM HEOOXOJMMO UMETh B BH]Y, UYTO YUC-
TO Ta30BbI€ 3aJ€XKU HE AT JIIOMHUHEC-
HEHIHNH. 3aneku HeTU OOBIYHO MOBBIIIA-
IOT COJIEpKAHUE YTIIEBOJOPOHBIX T'a30B B
npo0ax TIMHUCTOIO PACTBOPA, U B ITOM
ciaydae HaOMIOMaeTCs JIIOMHHECIICHITHS.
WNuTtepBanbl pazpesa, xapakTepusyronmecs
HU3KOM HEPTEHACHIIEHHOCThIO WA CO-
| JepKaHueM Tskenod HedTH, o0ycioBIIH-
[ BAaIOT HEOOJIBIIIOE COJEpPKaHUE YTIEBOAO-
POJIHBIX Ta30B B Mpo0ax TIIMHUCTOTO pac-
TBOpa, HO JAlOT JIOMHHEcHeHuuo. ['a3o-
KapoTaxkHas JMarpaMma o0s3aTeIbHO CO-
nocraBigerca ¢ komiuiekcom ['MC, nema-
€TCS COOTBETCTBYIOILIEE 3aKJIIOYEHUE O
He(pTera3oHOCHOCTH  pa3pe3a  JTaHHOU
CkBakuHBI. [lpm wHTEpmperanmuu ra3oka-

YERIHUYEHHE IOKATAHHH
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Puc. 11. Cxemarnueckue KpuBble Ia3o-

BOIr'0 KapoTaxa M JIFOMUHCCHCHTHOI'O
aHaJIi3a

| — xpuBas oOmiero cojepkaHus YIIIEBO-
nopoaHbix ra3oB; |l kpuBas comepxkaHus
TSOKEIBIX  YTIIEBOMOPOMHBIX ra3os; Il —
KpUBasi PE3YJIBTATOB JIFOMUHECIICHTHOTO
aHaIu3a.

1 — HedTEeHOCHBIH NECOK; 2 - Ta30HOCHBIH
HECOK.

POTaXHBIX MCCIEOBAaHUMN CIETYET YUHUTHI-
BaTh. a) pPaHEe BCKPBITHIC MPOJTYKTUBHBIC
IJIACTHI, U3 KOTOPBIX BBIJEISIOTCS HEPTH U
ra3; 0) moOaBku HePTH B TPOMBIBOUHYIO
KHUJIKOCTh TPU TIPOU3BOJICTBE aBAPUUHBIX
paboT Ha ckBaxuHe (TIpUXBaT OYypOBOTO
WHCTPYMEHTA); B) CKOPOCTh TMOJbeMa Tpo-
MBIBOYHOW JKHJKOCTH, T) COACpKAHHE He-
YIAEBOAOPOIHBIX Tra30B (BOAOPOJ, CEPOBO-

J0POJ), KOTOPBIE CrOparoT MPHU TOH K€ TeMIIepaType, YTO M yIIICBOJOPOIHBIC

rasbl.

Cne,uyeT OTMCTHUTD, 4YTO ra30BbIM KapoTaX OTIM4YacTCAa OT APYIuX BHIOB
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KapoTaka T€M, YTO SIBJISECTCS MPSIMBIM METOJIOM BBIAECJIEHUS B pa3pe3e IUIACTOB,
cojaepamux HeQpTh U ra3. OIHAKO MPU UCIIOIH30BaHUU JTAHHBIX Ta30KapOTaXKa
HEO0OXOJIMMO YUUTHIBATH T€ HEJOCTATKH MPHU €ro MHTEPIpPETALMU, KOTOPhIE ObI-
JIA YKA3aHbI BBILIE.

5.3.0pueHTHPOBKA CKBAKUHbI B IPOCTPAHCTBE

B mpornecce Oypenusi HeoOXOAMMO 3HATH, MPEKIE BCETO, TOYHOE IMOJIO-
KeHue 320051 CKBAXXUHBI U €€ UCTUHHYIO ryOuny. VcTruHHas riyOuHa CKBaXKu-
HBI onpejelsieTcs cienywmumu cnocodamu. 1. KontponsHselil mpomep 0ypoBo-
r0 MHCTPYMEHTA MPOM3BOJUTCS T'€OAC3UUICCKON MEpPHOU JICHTOW (J1mbo pyret-
ko#). 2.Ilpu mpoBeneHUH MPOMBICIIOBO-TCOPHU3NICCKIX pabOT TIIyOWHA CKBa-
KUHBI (PUKCUPYETCS B COOTBETCTBUU C JJIMHON KapOTaKHOTO Kabens. 3. 3a0oi
CKBaXUHBI U €€ UCTUHHAS TNIyOMHA YCTAaHABJIMBAIOTCS B COOTBETCTBUU C IOJIO-
KCHHEM MAapKHUPYIOIIMX TOPU30HTOB (MAapKHPYIOIIUNA TOPU30HT- CJIOH WU
IJIACT CPEAU TOJIIM TOPHBIX MOPOJ, BBHIACISIOMIMUICS O TUTOIOTUYECKUM OCO-
OCHHOCTSIM, LIBETY, COCTaBy, MPUCYTCTBUIO KAKUX-TMOO BKJIIOUEHUM, TIPOCIOEB
WU 10 KOMIUIEKCY OPTraHMYECKHX OCTATKOB M COXPAHSIONIUNA CBOM OCOOEHHO-
CTU HA 3HAYMUTEJIHHOW IUIOMIAU, YTO JIa€T BO3MOXHOCTh MOJIb30BAThCSA UM IS
MIPOCIIC)KUBAHUS U COMTOCTABIICHUS Pa3pe30B).

CylecTBYIOT pa3inyHble NMPUYUHBI UCKPUBJICHUS CKBA)KWH: TEXHOJOTHU-
YecKHe, TeXHUUeckue u reosnoruueckue. [log TexHOIOrMYeCKUMU MPUYMHAMHU
cleayeT TOHUMAaTh WCKPUBICHHE CKBAXXHH B peE3yJbTaTe HAKJIOHHO-
HarpaBlieHHOro OypeHusi. K TeXHHMYECKMM NpUYMHAM OTHOCSIT HMCKPHUBIICHUE
CKBa)XMH M3-3a CWJIBHOT'O JIaBJICHUsSI Ha 3a00il, mpu-
BOJISILIIETO K MPOAOJIbHOMY U3ru0y OypUIIbHBIX TPYO,
a Tak)Ke M3-3a PE3KOr0 HECOOTBETCTBUS MEXIY JUa-
Ny MeTpaMu OypWIbHBIX TPyO u J10710T. ['eonoruyecku-
B MU TPUYMHAMU HUCKPHUBJIEHUS CKBaXXHUH MOXKET

SBUTHCS YEPEIOBAHUE IJIACTOB PA3IUYHON KPEHOCTH

U UX HAKJIOH.

7 JIist yuera BIMSIHUSI UCKPUBJICHUS! CKBa)KUHBI
0 o B MOCHEHENH HEOOXOAUMO OMNPEIENUTh Yroa OTKIO-
HEHHUSI O U a3UMyT UcKkpuBieHus ¢. [log azumyrom
WCKPUBJICHUSI MOHUMAETCS YroJl, JeXalluid B ropu-
30HTAJIBHOW TIJIOCKOCTU MEXKIY a3UMYTOM MArHHT-
Horo mepuauana OC u HampasiaenueMm OO; oT mpo-
€KIIMU OCH YCThsl CKBXKMHBI 10 TOYKH, JIeKAIIeH HAa MCKPUBJIECHHON OCU CKBa-
*uHBI (puc. 12).

VYT0J OTKJIIOHEHHS O M a3UMYT UCKPUBJICHHUS (p 3aMEPSAIOTCSA B CKBAKUHE CIICIIH-
albHBIM TPUOOPOM- HHKIMHOMETPOM, KOTOPBIM CHYCKAeTCs B CKBaXMHY Ha
TPEX>KUILHOM KapoTaxkHoMm kaoene /1,13,14,18,20/.

NuknuHOMETp omyckaeTcst 10 3a00s, MOCJe Yero ero HauMHaroT MOJHHU-
MmaTh. Ha riyOmnax, kpatHeix 25M (CTaHIMX), MPUOOP OCTAHABIUBACTCS IS

Puc. 12. AzumyT uc-
KPHBIICHHS CKBa)KHHBI
(¢) Ha HHKIIMHOTpaMMe
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3amepoB. IIpoBeneHue 3amMepoB uepe3 25 M HeoOXOoauMoO s 0ojiee YETKOro
M300pKCHUS UCKPHUBJICHHOTO YYacTKa CKBAaXMHBI B BEPTUKAIIBHON U TOPU30H-
TaJbHOUW MPOEKIUAX. VICKpUBIICHNE CKBAXUH OMPEACIISICTCS 10 YJIEKTPUIECKUM
3aMepaM Ha TOBepXHOCTH. [loydeHHbIE 3aMephl 3aTeM MEePEBOIATCS B a3UMYThI
WCKPUBIICHUS W yTJIbl OTKIOHEHUS. J[aHHBIE 3aMEepOB 3JIEMEHTOB MCKPHUBIICHHUS
CKBXWUH TIOMEIIAIOT B CHeNHalbHyo Tadsmiy (tabdin. 2). B mporecce kame-
painbHON 00pabOTKU PEe3yJabTaTOB 3aMEPOB HMCKPUBJIECHUS CKBAXXKUH PACCTOSHHE
MEXIY JBYMSI COCETHIUMH CTAHIIMSIMU TIPUHUMACTCS TPSIMOTUHEHHBIM.

Mo 23

H

In Ne 22

Puc. 13. Topusosn-
tanpHas (I;) u Beptu-
kanpHas (H,) npoek-
o paccrosuus  H
MEXKIY JABYMs COCE-
Humu (Ne 22 u Ne 23)

CTaHIUAMHU TIpU 3aMEe-

[Io mMOJyYEHHBIM JaHHBIM BBIYUCIIIOT BEPTH-
kanpHy0 (H,) u ropusonTansayo () mpoekuu oTpes-
ka (H) mexny nByms coceaumu ctaniusmu (puc. 13).
[TocKkoJIbKY pacCcTOSTHUE MEXITY COCETHUMH CTaHIHUSIMH
paBHO 25M, TO BepTHUKaJIbHBIC W TOPU3OHTAIBHBIC TIPO-
SKIIUU OyIyT COOTBETCTBCHHO PaBHBI:

H,=25 cos a, (5.1)
.= 25sin a (5.2)

DKCIePUMECHTAILHBIM TIYTEM YCTaHOBJICHO, YTO
HAaUMCHBINAsT TTOTPEITHOCTD MPH OMPEICICHUNA CyMMap-
HBIX TIOMPABOK HAa UCKPUBJICHUE CKBAKHHBI JIOCTUTACTCS
B TOM ciiydae, eciii B popmynax (5.1) u (5.2) mmuna
9JIEMEHTAPHOTO OTPE3Ka YMHOXKAETCS HA CHHYC U KOCH-

pax UCKPUBJIICHUA  gyCc cpeaHEro yriia MeXay COCEOJHUMHU TOYKAMH 3ame-
CKBa’>XHH HNHKJIMHO-
pOB, T.€.
METPOM ot
H,= 25sin Tl : (5.3)
= 25cos%. (5.4)
Tabnuya 2
Pe3y.]'IbTaTl>I SaMep0B 3JIEMCHTOB I/ICKpl/IBJIeHI/Iﬂ CKBAKHHBI C IOMOIIBIO
I/IHKJ’II/IHOMeTpa
Ne I'my6una
YToJ1 OTKIIOHEHUS A3MMYT UCKPUBIICHHUS
/1 CTaHIUU, M
1 850 3" 30" 280°
2 875 3 50" 275
3 900 4" 30" 290°
4 925 4" 45' 300°
5 950 4" 30" 315’

Hanpumep, ans Beruucnenuss Hy, £

B uHTepBasie ryomn 875-900m

(Tabm. 2) cpeaHui yroj OTKJIIOHCHHsI PaBEH MOJIYCyMMeE JIBYX YIJIOB, 3aMEpEH-
HBIX Ha CMEXHBIX CTAHITUSAX COOTBETCTBEHHO Ha Tiryomnax 875 u 900Mm,

g =320 +4380 gy,
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Pasuuna mexxny HakimonHou jummHON (H) M ee BepTUKAIBbHOW MPOCKITUCH
H,, Ha3p1BaeTcs nonpaBKOM Ha HCKPUBJIEHUE CKBAYKUHBI 110 BBICOTE

AH=H-H, (5.5)

JI71st TOro 4TOOBI UCKIIOUUTH BIUSIHUE UCKPUBIICHUS! CKBAXXUHBI 110 BBICO-
T€, HYXKHO W3 3HAUEHUsS TITyOMHBI CKBAXXUHBI 0 KaKOTO-TMOO TiacTa BHIYECTh
CyMMy Bcex mompaBok XAH Ha snemeHTapHBIX 25-M oTpe3kax. Ha mpakTtuke
JUTSL pacdeTa YJJIMHEHHUS CTBOJIOB MOJb3YIOTCS CHEIUaIbHBIMU TaOIUIIAMH.

[Tpu BeIUMCIEHUH A0COJIFOTHON OTMETKH KOHKPETHOTO IlacTa, KpoMe Io-
MpaBKU Ha UCKPUBJIIEHHE CKBaXUHBI XAH, HEOOXOIUMO Y4ECTh OTMETKY CTOJIa
poTOpa, OT KOTOPOTro BEAETCS OTCYET TiyOumH. OTMeTKa cTojia poTopa, Ha3bl-
BacMasi aIbTUTYAON YCThsI CKBOXKHUHBI (A), OnpenesseTcsl MyTeM IeoIe3nIeCKOM
MPUBSI3KK OT OJMXKANIIEro BRICOTHOTO perepa Ha MOBEepXHOCTU. [[1s BbIumucIe-
HUSl a0COJTIOTHOW OTMETKH KpoBiH Jto6oro tracta (H,s), BCKPBITOr0 MCKPHUB-
JICHHOW CKBaXXMHOM, HEOOXOJIUMO OT ITyOMHBI 3aJieTaHUs KPOBIIUA ATOTO IUIacTa
(Him), dukcupyeMoit Ha KapOTaXKHOHM JuarpaMme, BBIYECTh aIbTUTYY YCThS CO
CBOMM 3HaKoM (£ A) U cyMMapHYIO HOMPaBKy JIO 3TOH TIYOMHBI Ha WCKPUBJIC-
HUE CKBAYKWHBbI:

Hase= Hun - (2 A)- ZAH (5.6)

DTa OTMETKAa Y MOJANKCHIBAETCA OKOJO CKBAXXHUH WJIHM TNIYOUH IUIACTOB Y
KOJIOHOK MCKPHUBJICHHBIX CKBAXXMH. BBIUHMCIEHHBIMU TaKUM 00pa3oM abCOIOT-
HBIMH OTMETKAaMH MOJIb3YIOTCA MNPU BCEX MNOCHEAYIOIIUX CTPYKTYPHBIX IO-
c c ctpoenusx /1,18/.

JIns ydeta MCKpUBJIEHHS] CKBa)KUHBI B IUIAHE
CTPOUTCS CHENHAIBHBINA YEPTEK - I3TO MPOCKLHS OCH
w an, CKBa)KMHBI HA TOPU30HTAIBHYIO INIOCKOCTh, KOTOpas
) ), NOJyHeHa MyTEM MOCIE/0BATENLHOTO OCTPOCHNA
S c TOPU30HTAIBHBIX MNPOCKIUN OTHEIBHBIX YYaCTKOB
= ic CKBa)XMHbI, HAUMHAsl C HAUMEHbIIEH Tri1yOWHBI, Ha

KOTOpPOM JIMHUSA, COCIMHSIONIAs HAYAIBHYIO TOYKY
w19, nepBoro nHTepBaja (YCThe CKBaXKUHBI) C KOHCUHOM
TOYKOH IOCJIEIHETO WHTEepBajia (320051 CKBa)KUHBI),
OoTpakaeT 00l1llee CMEIIEHUE OCU CKBa)KUHBI OT Bep-

325

TUKaJIM Ha M3y4aemMoM ydacTtke (puc. 14). Drot
YEPTEK HAZBIBACTCS UHKAUHOSDAMMOU.
OTMEYEHHBIA YEePTEK CTPOUTCS CIEAYIOLIUM
oOpazom. Ha unctom nucre Oymaru yepes Mpou3BOJbHYIO TOUKy O MpoBOIST
ocu koopauHaT (puc. 14). 3a Hayao KOOpJAUHAT MPUHUMACTCS TOUYKA, HIKE KO-
TOPO MHKIMHOMETPOM 3a(PUKCHPOBAHO OTKIOHEHHE CKBAKUHBI OT BEPTUKAIIb-
HOW ocu (IIpH TOCTPOSCHUM WHKIMHOTPAMMBI 3aMepbl YUUTBHIBAIOTCS CBEPXY
BHHU3). DJTa TOYKa JO/DKHA COBIAJATh C TOPU3OHTAIBHOW MPOCKIIUEH YCThs
CKBaXHHBI. 3 Hayana KOOpAMHAT MPOBOST NPSAMYIO B HAlPABICHUH a3UMYyTa
VICKPUBIICHUS (g IEPBOrO MHTEpPBaia, OTKIIOHEHHOTO OT BEpPTUKAIbHOU ocu. Ha

Puc. 14. Tloctpoenue
WHKJIMHOTPaMMBI  CKBa-
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ATOM MpsiMOM B MaciTabe ueprexka oTkiaabiBaetcs orpe3ok OO1, paBHbBIN ropu-
30HTAJILHOM MPOEKUNH {1 IEPBOTrO UCKPUBJIEHHOIO UHTEpBAaa.

3aTeM Havajao KOOPJIHMHAT MEPEHOCAT B TOYKY Oi, BHOBb HNPOBOASAT OCHU
KOOPJMHAT, OT CEBEPHOr0 HAMPABICHUS 3aMEPSIOT YroJl, PaBHbIM a3UMYTY HC-
KPUBJIEHHSI BTOPOIO MHTEpBaia, U Ha €ro HalpaBJICHUH OTKJIAIBIBAIOT OTPE30K
0,0,, paBHBIM TOPU3OHTATBLHON MPOEKIUH {,;p ITOTO MHTEpBajia. TakuM »xe 00-
pa3oM CTPOSAT TOPU3OHTAIBHBIE MPOEKIIMU UCKPHUBJIECHHBIX 3JIEMEHTAPHBIX HH-
TepBaJIOB JI0 32005 cKBakuHbl. Ha maKIMHOrpamme okono Touek O, O1,0,,...,
Op, BBINMUCBHIBAIOTCS TIIYOWHBI CTAHIIMM, OTCYMTAHHBIE OT CTOJa poTopa. OOBIYHO,
9TOOBI HE 3arpoOMOXKIaTh YEpPTEX, MOAMUCHIBAIOT TyOmHBI, KpatHbie 100, a
MMPOMEKYTOUYHBIE CTAHIUA OTMEYAIOT TOUKAMMU.

Ecnau coenuHuTh TOUKY, (PUKCUPYIOIIYIO HA UHKIMHOTPAMME TOJIOKEHUE
KaKOW-JIMOO CTAHIIUU C TOPU3OHTAIBHON MPOCKIIMEH YCThsI CKBAKUHBI (HaYaIOM
KOOPJMHAT) PSIMOW JTMHKUEH, TO JJIMHA STOTO OTPE3Ka ¢ yUeTOM Maciitada Jep-
TeXa OyZeT COOTBETCTBOBATH BEMYUHE (B M) CMEIICHUS 32005 CKBAXHHBI OT
TOPU30HTAIBHON MPOEKIMU YCThsl HA YPOBHE ATOM CTAaHIMU. A3ZUMYT OTpE3Ka
CBUJICTEILCTBYET O HampaBiieHuu cmerieHus. OOmiee otkioHeHue (L) 3abos
CKBaXUHBI (DUKCHUPYETCA OTPE3KOM, COCAMHSIONIMM Hayajao KOOpAMHAT C MO-
cieqHel cranueit y 3a6o0s (OOp).[dymHa oTpe3ka 3aMepsieTcsl U ¢ y4eTOM Mac-
mrrada MepeBOJAUTCS B METPHI M ITOAMKUCHIBACTCS PAIOM ¢ oTpe3koM (puc. 14).

N2F

0 MNMnact K

LGEN T =]

Puc. 15. Onpenenenne OTKIOHEHUS CKBaXKUHBI O KPOBJIU I1JIaCTa

B ToMm cnyuae, eciaum HE0OX0IMMO 3aMEpPUTh OTKIIOHEHHE 320051 CKBaYKUHbI
Ha YPOBHE KPOBJIM KaKOro-MOO MiiacTa, TO MPEeABAPUTEIBLHO HAXOAT OTHOIIIE-
HUE, B KOTOPOM HCClielyeMas rpaHulla Ha KapoTa)XHOUM AuarpaMme AENHT pac-
CTOSIHUE MEXIy NBYMs OmmkaimmMu K Hed craniusmu (puc. 15a). 3atem B
ATOM K€ OTHOILIECHUH JIEIUTCA COOTBETCTBYIOIIMUA OTPE30K MEXKIY TEMHU K€
CTaHIUAMH Ha MHKIHHOTpamme (puc. 150), u HalJiIcHHass TOYKa COCIUHSACTCS C
TOPU30HTAIBHOM MPOEKIIMEN YCThSI CKBAXKUHBL.

VYcTaHOBIIGHHBIE TakKUM CHOCOOOM OTKJIOHEHHUS 32001 HMCKPUBICHHOMU
CKB2XUHBI HA YPOBHE BCEX HMCCIeNyeMbIX (HIIM MPOJYKTUBHBIX) TUIACTOB TIepe-
HOCSITCS Ha CTPYKTYpPHbIE€ KapThl, KAPThI TOJMIMH U T.1. Ha 3TuX KapTax mo kax-
JIOM UCKPUBIICHHOW CKBa)KMHE HAHOCST MOJIOKEHUS MPOCKUHUM YCThsl U 32004,
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COCIMHEHHBIX MEXAy Cc000W JuHHMEeH OTKIOHEHHS. OKOJIO TPOSKIHH YCThS
ol OOBIYHO TIOJAMHCHIBAIOT HOMEpP CKBaXH-
&4 HbI, @ OKOJIO 32005 - OTMETKY WM TOJI-
75 gﬁ- [IMHY TUTacTa B 3aBUCHMOCTH OT Ha3Ha-
”. =a ﬁ,l. yeHus kapThl (puc.16).
&) 85 4'? _.7? t.j{ " Habmronenue 3a Tpaccoil cTBoJa
A °% L g CKBaXUHBI 0CO00 BaXKHO MpU OypeHUU
= = CE5 TOPU30HTAIBHBIX U TIOJIOTHX CKBaXUH,

E_ T.K. HeoOXoauMo oOecreyuBaTh OYCHBb

u% “loijle |2 BBICOKYI0O TOYHOCTh MECTa BXOXICHHS
CKBQXXHWHbl B NPOAYKTHUBHBIM IUIACT H

Puc. 16. U3o0pakenue Ha kaprax uc- OHUPCACICHHC  TIEPECECUCHHA  ILIacTa
KPUBJIEHHBIX CKBaXKUH ckBaxnHOU. [loaTOMy B Takux ciaydasx
1-npoeKIMs yCThs CKBAKUHBI, 2-32005 3aMCpbl MHKIIMHOMCTPOM  IIPOBOIATCA

gyepe3 Kaxapie 5-10 M.

5.4. KOHTpO.]]b 3a KAa9¢CTBOM l'[pOMbIBO‘lHOﬁ AKUJIKOCTH

Ot KauecTBa MPOMBIBOYHON KHUIKOCTU B Mpoliecce OypeHUs: CKBaXKUHbI
BO MHOTOM 3aBUCHUT yCHE€X €€ IMPOBOJIKH, BO3MOXHOCTb IIPEAOTBPAILICHUSI BEPO-
ATHBIX OCJIO)KHEHHMU B mpoliecce OypeHHs] CKBa)XXHMH, a TaKXe KauecTBO MOJy-
YaeMbIX re0JIOro-reopu3nuecKux MaTepuaoB.

[IpombIBOUHAsT KUIKOCTh, MNpUMEHsieMas B OypeHUH, MpeaHa3HAYaeTCs
JUIS pelICHHsI CIICIYIOIIUX TEXHOJIOTMUSCKHUX 3ajav. 1) BeIHOCA BBIOYpEHHOM
MOPOJIbI ¢ 320051 CKBaKMHBI HAa MMOBEPXHOCTD; 2) TIIMHHU3AIMH CTCHOK CKBAaYKUH,
3) co3maHus MPOTHUBOIABIICHUS HA IUIACT, MPEIOTBPAIIAIOIICTO MOCTYIICHHE B
CKBXUHY BOJIbI, Ta3a W HEPTH, a TAK:Ke 00BaJ €€ CTEHOK; 4) MpeaynpexacHusI
MOTEPH HUPKYJSIIUA B CHIBHO JPCHUPOBAHHBIX M TPEIIMHOBATHIX MOPoJax; 5)
yIepKaHusl BBIOYpeHHOW mopojbl (ITamMa) BO B3BEIICHHOM COCTOSIHHM IPU
MPEKPAICHAH UPKYISIIAK; 6) oXJaxkIeHus: paboveil MOBEPXHOCTH JI0JIOTa BO
BpeMsl OypeHHsI U CMa3Ku OYpHJIBHBIX TPYO; 7) BpalieHus TYpOHHBI IIPH TYp-
ouHHOM criocobe Oypenus /32,33,38/.

Jlist Toro 4ToOBbI BBIMOJHATH MEPEUUCICHHbIE (YHKIMH, MPOMBIBOYHAS
AKUJKOCTh JIOJKHA 00Jia/iaTh OINpeeieHHbBIMU KauecTBaMHu. B cBoro odepenb,
KaueCTBO MPOMBIBOUYHOM >KUJIKOCTH ONPEACISIETCS CIEAYIOUMMU €€ IMapaMer-

pamu: 1) IIOTHOCTBIO IIPOMBIBOYHOI KUAKOCTH Y, T/cM>; 2) Bsi3kocTbio T, CeK;
3) comepxanneM «mecka» 11, %; 4) Bogoornaueii B 3a 30 munyt, cM*; 5) To-
IIUHOW TIMHHCTOM KOpku K, MM; 6) craTMuecKuM HampsoKeHHeM casura 0,
mr/cm%; 7) cyrounsim otctoeM (O), %; 8) crabuisrocTsio C, T/eM’.

OcTaHOBHMCSl Ha X XapaKTEPUCTUKE OoJiee Mo pOOHO.

1. KoHTpOJb 32 IUIOTHOCTBIO IMPOMBIBOYHOU KUIKOCTH. OT IIOTHOCTH
MIPOMBIBOYHON JKMJIKOCTH 3aBUCHUT BO3MOXKHOCTH He(TErasomposBICHHN U OT-
KPBITHIX (DOHTAHOB, UTO MOXKET HAJIONTO 3aTSHYTh Ipoliecc OypeHus, a B HEKO-
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TOPBIX CIydasX MOXKET JaKe MPUBECTH K JIMKBUAAIIMN CKBAXKHWH IO TEXHUYE-
CKUM TIpuYrHaM. ['eosorudeckas ciryk0a Mmo3ToMy TOCTOSIHHO BEIET HaOJroIe-
HUE 3a TUIOTHOCTBIO PacTBOpa U 3a T€M, YTOOBI MPOTUBOIABIICHHE, CO3/1aBAEMOE
pactBopoM (perpeccusi), ObIIO BBINIE IUIACTOBOTO AaBieHHs. [lo3ToMy B ycio-
Bisix ABIIJ[ miotHOCTE pacTBOpa f0BOmAT 10 1,5-2,5 r/em®. D10 mocturaercs
n00aBJIEHUEM B PaCTBOP TaKHUX yTSHKEIHUTENEH, Kak OapuT, TeMaTUT, MarHETUT U
T.1. B HOpPMaJIbHBIX YCIOBHSX IUIOTHOCTH TIWHUCTOTO PacTBOpa KOJIEOIETCS
06br4i0 0T 1,1 10 1,2 r/em®. TIOTHOCTD TIIMHUCTOTO pacTBOpa MOXET ompee-
JATHCS TPHU MOMOIIM NMHKHOMeTpa, apeomerpa (Al-1, AI'-2 W KOHCTPYKIIUU
MuxaiizoBa) 1 BecoB JIMHEBCKOTO.

OmnpeneneHue TPOU3BOIUTCS CIEAYIOMIUM 00Pa3oM:

1. ITukHOMeTp (pHC.173).

a)

Puc. 17. ITukHomeTp (a),
Apeometp Al'-1 (6)

OmnpenensieTcss BECOM MUKHOMETPOB: “CyXo-
ro” — Py, ¢ qucTummpoBaHHOM Bojol — Py u rm-
HUCTBIM pacTBOpPOM — Ps.

ITocne 3amoaHeHUs MUKHOMETPA TIWHUCTHIM
pacTBOPOM NyTeM NOCTYKHUBaHUS YHAISETCA BO3-
nyX. Y IeJIbHBINA BEC Y TIIMHUCTOTO pacTBOPa PaBEH

P,-P
;/=M, 2/CM3.

Py—p

2. Apeometp (puc.170).

Apeometp Al'-1 no3BoisieT 3aMepsITh yIaeIb-
HBII Bec rimHUCTOro pactBopa ot 1,0 mo 2,5 /e,
[Tpubop cocTout u3 crakaHa 2 ¢ MPUBHHUYEHHBIM K

HEMY Tpy30M 3 1 ToriaBka 1.
CrakaH KpenuTcs K MOMUIaBKy TPy moMotnu mrudToB. s onpenencHus

Puc. 18. IIpuGopst CIIB-5
JUISL OTIPENICIICHUS BSI3KOCTH

YAEIBHOTO BecCa TJIMHUCTOIO pacTBOpa CTaKaH
HAMOJHAECTCS 3TUM PacTBOPOM M 3aKPBIBACTCS
MOIIJIABKOM TakK, YTOOBI MITHU(THI BOILIM B MPE.-
HAa3HAYEHHBIE JJII HUX OTBEPCTHS Ha CTaKaHE.
[TorutaBok 3akpemisieTcsi B CTaKaHe, MOCJE Yero
apeoMeTp OOMBIBAE€TCSl BOJIOM IS yIaJICHUS T10-
MaBIIETO Ha HEr0 MIIMHUCTOTO PacTBOpPa U MOTPYy-
KaeTcs B COCyH ¢ BOJoM. JleneHue Ha mikaie mo-
IJIaBKA, 10 KOTOPOTO MOTPYKAETCS apeoMeTp, CO-
OTBETCTBYET YACIBHOMY BECY TJIMHUCTOTO pac-
TBOpA.

2. Bsa3koCcTh TIMHHMCTOrO pacTBopa. Ilox
BSI3KOCTBIO B OYpEHUM MOJIPa3yMeBaeTCsl BpeMs
HMCTEUYCHHUS OMPEACICHHOr0 00beMa TIMHHUCTOTO

pactBopa. [IpubopoM, ¢ MOMOIIEI0 KOTOPOTO ONPEACIISIETCS BI3KOCTD, SIBISETCS
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noJjieBoit cranmaptHbiii Buckosumerp (CIIB-5) (puc.18). On npencrarmiser co-
001 BOpOHKY ¢ TpyOoukoit mmuHo# 10 cM u aumametpom 5 mm. B kommiekre ¢
BOPOHKOM HaxXOJUTCS Kpy)KKa, pa3jelieHHas MEeperopo Kol Ha JBE YacTH O00b-
emamu 500 1 200 cM®, a TakKe ceTka ISl OYMCTKH PacTBOpPa OT KPYIHBIX Yac-

Puc. 19.
Merannm-
YyecKuit
OTCTOMHUK
OM-1

THUII, KOTOpble MOTYT 3a0uTh TpyOouky. IIpoBepka BUCKO3U-
MeTpa MpoBOAUTCSA Bojmoi. Bpems mcredenus 500 cM® BOzBI
npu 3ammBe 700 cM® omKHO paBHsThCs 15 cekyHsam. [lepen
OTIPEJICIICHUEM BSI3KOCTH BUCKO3MMETP JOJDKEH CMadUBaTHCS
BOJIOM.

Jliis ompeneneHus BSI3KOCTH XOPOIIO TIEPEMEIIaHHOTO
riauHECcTOro pacrteopa 700 cM® €ro 3aIMBAIOT 4yepes CETKY B
BOPOHKY, OTBEPCTHE KOTOPOH 3aKpHIBAETCS MNAJbIEM JICBOU
pyku. 3aTem, yOpaB majel] U OJJHOBPEMEHHO ITyCTUB CEKYHI0-
Mep, 3acexator Bpems ucredenmns 500 cm® pacrsopa. IIpuem-
HUKOM DPAacTBOpa CIIYKUT OOJIBIIIOE OTACICHHE KPYXKH. Bsi3-
KOCTb BBIPA)KAETCS B CEKYH/IaX.

3. Conmepxkanme «mecka». ComepkaHUE «IECKa» W He-
JTUCTIEPTUPOBABIINX KOMOYKOB TJUHBI B PACTBOPE OTPEIEIsi-
€TCS B METAIUTMYECKUX WU CTEKJISHHBIX OTCTOWHUKAaX O0Be-
moM 0,5 1. Merammueckuii orctoitHuk OM-1 (puc.19) cHa6-
KEH KPYKKOH, pa3neneHHoN Ha aBe yacTu oobemMamu 50 u 450

3 " 3 3
cm”. B orcroitauk 3amuBaroT S0cM” rmuHUCTOrO pactBopa u 450cM” BOIBI.

3aTeM OTCTOMHHMK 3aKpBhIBAIOT KPBIIIKOW, MEPEeBOPAUYUBAIOT TaK, UYTOOBI

npoOKa ¢ JielieHUus MU Oblila HaBEpXY, U BCTPSIXUBAIOT JI0 TE€X MOP, MOKa CTEKJIIO

Puc. 20. ITpu6op BPT-1

1-crakaH, 2-0ajlJIOH IJISI COKATOr'O
BO3/yXa, 3-MaclICHHO BO3yIII-

- npoOku He ocBeTuTcs. llocime 3Toro OTCTONHUK
OBICTPO MEPEBOPAUUBAIOT B UCXOJIHOE MOJIOKEHUE
U OCTaBJISIIOT B TIOKOE HAa OJHY MUHYTY, 3acekas
BpeMsi cekyHaoMepoM. Ocaiok, OCEBIIH B Teue-
HUE OJIHOM MHHYTBI, HA3bIBAETCS KIIECKOM», 000-
3HavaeTcsi OykBo# I1 u BeIpaxkaeTcst B MpOIEHTAX
(urcreHHOe 3HaUYeHHEe 00beMa 0CaJIka YMHOMXKAET-
Csl Ha J[Ba, MOJIYYEHHOE YHKCIIO BBIPAXKAET COJEP-
’KaHHE IIeCKa» B MPOIICHTAX).

4. Bopoornaya. CrnocoOHOCTh TIMHHUCTBIX
pacTBOpPOB OT(UIBTPOBBIBATH BOJY NPHU TOBBI-
IIEHHOM JIaBJICHUM HAa3bIBAE€TCS BOJOOTIAyeH.
['eonmoruueckas ciny0a HaOII01aeT 32 BOJOOTIA-
Yyell MPOMBIBOYHOM JKHAKOCTH JJII TOTO, YTOOBI

HBIH Hacoc, 4-ocHoBaHue (pe- CBECTU K MHHHUMYMY (1)I/IJ'II>TpaI_[I/IIO TJIUHUCTOTO
3epByap Imsi Macnia), 5-CTOiiKa,  pacTBOpa B IUIACT, T.K. MPECHBIH (HUIBTpAT, MPoO-

6-MaHOMETp

HHKad B ILIACT, IIPHUBOJUT K pa36yxaHI/I}0 TJIMHH-

CTOTO ILIEMEHTAa U YXYAIICHUIO KOJUIEKTOPCKUX CBOMCTB Mpu3a00NWHON 30HBI
mactoB. OuiabTpaT OypoOBOTO pacTBOpa, MPOHUKAS B IIACT, MPUBOJUT K UCKa-
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AKEHUIO PEe3yJIbTaTOB reo(U3nyecKux HccienoBaHui ckBaxuH. [Ipu mormoiie-
HUU TJIMHUCTOTO PacTBOpPa YMEHBIIAIOT €r0 IUIOTHOCTh, I0OABISIOT B PacTBOP
OMWIKW, PE3UHOBYIO KPOIIKY W JPYrHe€ BEIIeCTBA, CIOCOOHBIE 3amevyaTarb
KPYITHBIE MOPHI MOpoabl (Ta0i1.3). 3a BOIOOTAaYy JAaHHOTO TJIMHUCTOTO PAacTBO-
pa IPUHUMAETCS KOJUYECTBO KUIKOCTU, KOTOPOE OTPUIHTPOBBIBAECTCS U3 pac-
TBOpa 3a 30 MUHYT yepe3 GuiIbTp nuameTpom 75 MM. Bomootnaua onpenenser-
csi ToJa BakyyMoM W Tmon naBieHuem (npubop bapanopa, mpubop BI'P-1

(puc.20), npubop BM-6).

Tabnuya 3

HHTepBaJ’ILI BPEMEHU 3aME€POB MMapaMeTpPOB I''IMHUCTOI'O pacTBOpa
AJIl KOHTPOJIA 34 €0 Ka4€CTBOM

WnTepBansl
BpPCMCHHU 3a-
MEpOB, 4
g '
= » 2 x
5} 3 SIS
[TapameTpsl pacTBOpa 2 Pasuep- [Tpubops! ns 3amepa = ? S x
P prLP p o HOCTh pHbop p S8 |25
o 2 = ) E =
\© o O E %
@) 55 |g 8 g
o9 |g = g
S > 3]
O o X 9
T 5 2
=] o m
m
1 2 3 4 )
Apeomerp Muxaitio-
[ImoTHOCTP TNHMHUCTOTO pac- 3 Ba unu Al'-2, Bechl
o r/cMm 2 0,5
TBOpa JInneBcKoro, peryax-
HBIE BECHI
YcnoBHas (Kaxyrascs) B3 CTannaprHas nosesas
v T CeK Boponka CIIB-5 ¢ 5- 2 0,5
KOCTb o
MM TpYyOKOi
Conepxxanre B TJIMHUCTOM
pacTBOpPE YacTUlLl IIOPOAbI WU Orcroiinuk JIbIceHKo;
HEPACIYCTUBIIMUXCS TBEPIBIX I1 % otrcToiHUK L{yprHo- 2 0,5
KOMOYKOB TJIMHBI, YCJIOBHO Ba-KBupukamsumm
MPUHUMAEMBIX 32 ITECOK
0
Temnepatypa t C I'panycHuxk 2 0,5
Bopoornaua (crmocoOHOCTH cm 3a 30 MuH
TJIMHUCTOTO PacTBOpa OTJa- B [pH TUaMeT- BM-6 2 pasa 3a
BaTh BOJly HOPHUCTHIM IOPO- pe GpuibTpa BaxTy
,Z[aM) 76 MM
2 pasa 3a
TonmuHa KOpKU K MM
BaxTy
3 2 pasa 3a
IInoTHOCTH KOpKHU K r/cMm P
BaxTy

[Tpopomxkenue Tad. 3
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1 2 3 4 5
. 2 pasa3a
JIMnKOCTh IIIMHUCTON KOPKH A
BaxTy
. Meron oTCTOS M pHU-
YcTOHUnBOCTD 3 A P 2 pa3a 3a
5 ) C r/cm O0p 711 OTIpeieICHUS BaxXT
b
(crabumbHoCT CTaOMIBHOCTH y
[IpenenpHOE CTaTHCTUYECKOE
HanpsbkeHue capura (ycuime, _ .
P ! (y 2 CHC-2; npubop Beii- 2 pa3a 3a
KOTOopoe Tpedyercsi, 4YToObI 0 M/ /cm
. nepa-PeOunnepa BaxTy
BBIBECTH TJIMHUCTBINA PacTBOP
U3 COCTOSIHHS TIOKOSI)
clls,
[Tnactuueckas (CTpyKTypHas) JIMH * CeK [Tpubop ¢ KoHIIEeH-
BSI3KOCTB (CHJIa OCJI0KHEHHO- 5 Tpudeckumu (cooc- 2 pasa 34
rO TPEHHUSI MEXIY YaCTHIIAMU T cM HBIMHU) [WJIHHIPAMH; ]I:aXT
TBepAOH u kuakoh (a3 B I * cex KanuJUISIPHBINA BUCKO- y
TJIMHACTOM PacTBOPE) —_— 3UMETP
2
cM
JluHaMU4ecKoe CONPOTUBIIE-
HHUe caBury (ycuiue, IOMOJ-
HUTEIBHO IpUJIaraeMoe K ,
TJIMHUCTOMY pacTBOpY HpHU ml/em?, B npombIcI0BO# IPAaKTHUKE HE U3Me-
T
€ro JBW)KEHUHM BCIIEJCTBUE 0 mn/cm? psIOT
HAJIMYUSL OCJIO)KHEHHOW BSA3-
KOCTH B JByX(a3HOW cucre-
M€ TJIMHUCTOTO PacTBOpa)
KoHmeHTpanuss BOJOHOCHBIX
HOHOB (XapakTepusyer Iie- B npompICIOBOI PAKTUKE HE U3ME-
(xapakrepusy pH yor e p p

JOYHOCTh WJIM KHUCIIOTHOCTb
TJIUHUCTOTO PacTBOPA)

pstoT

5. Tonmmua rnuHUCTOM KOpku. ['nuHHCTas Kopka, oOpaszyromascs Ha

>

KCHUA cABUTA

Puc. 21. ITpu6op CHC-1 ans om-
pelesieHusl CTaTHYeCKOTo Hamps-

bunpTpe NpU OMNpeJeICHUU BOJOOTAAYUH,
OTMBIBAETCS OT TJIMHUCTOrO pacTBOpa cia-
00if cTpyei BOJIbl U TIOMEIIAETCS Ha CTEKIIO
¢unbTpoM BBEpX. 3aTeM CHUMAaETCs, U
CTEKJIO C KOPKOW TMOMENIAETCs Ha CTOJHUK
npubopa Buka. OnyctuB urny npubopa 10
MOBEPXHOCTH KOPKH, OTMEUAIOT YUCIO Je-
nenuii Ha mkane. [locne 3Toro ycranapnu-
BAIOT WIJly Ha MOBEPXHOCTh cTekia. Pa3-
HOCTbh MEXYy MOKa3aHUSIMU HIKaJbl IEPBO-
ro U BTOPOI'0 3aME€POB COOTBETCTBEHHO I10-
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3BOJISICT OMPEACIUTH TONIUHY TIIMHUCTON KOPKU B MIJUTUMETPAX.

[Tpu orcyTcTBUM pubopa Buka TommuHa KOPKHU OMPEAeNsieTCs] IPH T0-
MOIIIA METALTHIECKON TUHEHKH C MIJUTUMETPOBBIMU JIEJICHUSIMU, KOTOpasi BBO-
JUTCS B TJIMHUCTYIO KOPKY JI0 TMOJHOIO €€ MpOpe3aHusi, T.€. 10 MOBEPXHOCTH
CTEeKJIa. 3aMep MPOU3BOUTCS OOBIYHO B HECKOJIBKUX MECTaX.

6.Cratudeckoe HanpsbkeHue ciapura (0). [Tox ctaTHueckuM HanpsHKCHHEM
CIBUTA TMIOHUMACTCS CHJIa, KOTOPYIO HYXXHO MPHUJIOKHUTH K TJIMHUCTOMY PacTBO-
Py, HaxoJdIIeMycsi B IOKOE, YTOObI BBIBECTU €T0 W3 ITOT0 cocrosinus. CtaTu-
CTHYECKOE HANPSIKCHHE BHIPaXaeTes B MI/cM2. CTaTHYECKOE HALPSDKCHHE CIBH-
ra ompeaensercs ¢ momompio npubopoB CHC-1 (puc.2l), bapanosa (I'pos-
HWN), JIunesckoro.

/. Cytounblii otrcToif. CyTOUHBI OTCTON XapaKTEpU3yeT CIIOCOOHOCTh
TJIMHUCTOTO PacTBOPa BBIAEIATH BOMY MPU OTCTOE B TeUeHHE CYTOK. CyTOUHBIH
OTCTOW ONpEENsIeTCs B TPaJlyipPOBAHHOM LMJIUHJIPE €MKOCThIO 100cm?. Xopo-
10 TIepeMEeNIaHHbIN TTUHUCTHIN pacTBOp 3anuBaroT 10 MeTku 100, 3akpeIBaOT
MPOOKOW MM CTEKJIOM M OCTABJISIFOT B TTOKOE Ha 24 daca. KomndyecTBO OTCTOSB-
meics 3a 24 yaca )XKHJIKOCTH, BRIPQXXCHHOE B JCIICHUSX IUIUHIAPA, COOTBETCT-
BEHHO XapaKTEepU3yeT NPOLIEHT OTCTOSI.

8. CrabmunbHocTh. Iloa cTaOMIBLHOCTHIO MMOHUMACTCS CIOCOOHOCTH pac-
TBOpa YJEpKMBAaTh BO B3BEUIEHHOM COCTOSIHUM TBepjble 4acTuilbl. CTaOuib-
HOCTb OIpPEIEIAETCS PAa3HOCThIO YJIETbHBIX BECOB BEPXHETO M HUXKHETO CJIOEB
[JIMHUCTOTO PAacTBOpA MOCIE OMpEeeHUs: CyTOUHOro OTcTos. Bepxuwuil cioii
(50cM®) OCTOPOXKHO OTTSATMBACTCS IHIIETKOW, MEPEHOCHTCS B YAIIKY W TIIA-
TEJILHO MEPEMEIIUBAETCS, MOCIE YETO MUKHOMETPOM 3aMEPSIETCS €T0 yAEIbHBIM
BEC. 3aTeM HUKHUM CJION B30ANThIBAETCA B LIMJIMHJIPE, IEPETUBACTCS B YAILIKYy U

TaKXe C TOMOIIBI0 MUKHOMETPA MPOU3BOIUTCS OMpPEICICHHE €ro YAeIbHOrO
Beca /32,33,38/.

Tabnuya 4

OnTumMajibHOE KOJIMYECTBO BBOJAMMBIX B PACTBOP HANIOJHHUTEJIei
IPH Pa3JMYHbIX clIOco0ax OypeHust

JloGaBka Haroanurenei, %
Hanonnaurens
npu TypOMHHOM OypeHHH IpU POTOPHOM OypeHUHn
W3menbueHHbIH nemnodan 0,1-1,0 2,0-3,0
Koxa «ropox» 0,1-0,5 2,0-7,0
KopmoBoe BomokHO 0,1-0,2 2,0-5,0
Cmroma-yemnnyiika 0,1-1,0 2,0-7,0

JIiiss HopMaJIbHBIX (HEOCIOKHEHHBIX) YCIOBHEM OypeHHUs: K MPOMBIBOYHOM
KUJIKOCTH TPEABSBIISIOTCS CISAYIONTUE TPSOOBAHMUS :
1) Bomootmaua (B) nomkHa ObITh He Oosee 25 e 3a 30 MUHYT;
2) BszkocTh 1o CIIB-5 (T)- ot 20 no 22 cekynn;
3) mmorHocTh-1,2-1,3 r/ems;
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4) conepxxanue niecka (I1)- ve 6onee 4%;
5) cratudeckoe Hanpsikerue casura (0)-20-50 mr/cm.

JI7ist IPUTOTOBICHUST IPOMBIBOYHOH KHKOCTH MPUMEHSIOT CBIPYIO KOMO-
BYIO TJIMHY, @ TaKXKe TNIMHOMOPOIIKA M TIIMHOOPHKETHI. [ TMHOMOPOIIKY Tpe/-
CTaBJISIIOT COOOM TOHKO M3MEJIbUYEHHYIO BBICYLIEHHYIO TJIMHY, OOBIYHO OEHTOHM-
TOBOTO THUMA. | TMHOOPHUKETHI MPUTOTABIMBAIOTCS M3 XOPOIIO MEPEMSTON TIIH-
HBI, COJiepXKaIIel ynyumaromue ee kauectBa g00aBku (Na,COs, yriemienounsie
pearentsl (YILP) u np.). ['oTOBBIC OpUKETHI HMEIOT BUJ] CIIPECCOBAHHBIX M BbI-
CYIICHHBIX KUpIUYel. PacTBOpBI W3 KOMOBOW TJIMHBI U OPUKETOB TOTOBSITCS B
TJIMHOMEIIAIKAX, a U3 MOPOIIKA - B THIPOMEIIAIIKE.

[IpuroroBneHre TIAMHUCTOTO pacTBOpa Ha OypOBOIl MPOU3BOAUTCS B TIIH-
HOMemrankax. Hanbosee pacrpoCTpaHEHHBIM THUIIOM TIMHOMEIIAIOK SIBIISICTCS
AByXBajJbHas TimHOMemanka MI'2-4 (puc.22), koTopas HWMEET CICAYIONIYIO

2230 -—

>

N g 1160—=]

1900 —

J

SRl

Puc. 22. I'nunomemanka npyxsanbHas MI 2-4

TEXHUYECKYI0 XapaKTEPUCTUKY. eMKOCTb OapabaHa- AM°, KOHYECTBO JTOMAcCTeH
(mpaBBIX W JIEBBIX) - 24, 1Ba BaJia C JIomacTsIMH, OapabaH YCTaHOBJICH Ha CBap-
HOU pame, B HUKHEUW €ro 4aCcTU HMEETCS CIYCKHOW KJIalaH JJIsl BBITyCKa FOTO-
BOTO PAacTBOpa, YHCIO O0OOPOTOB pabOUYMX BajoB B MHHYTY-95. [ muHOMEIanka
I'T12-10 oTimMyaeTcst OT OMMCAHHOI Kb 06beMoM GapaGana, paBHbM 10 M,

[IpuroroBieHre MPOMBIBOYHOM J>KUIKOCTH Ha OypOBOM MPOU3BOIUTCS
CeAyIomKUM 00pa3oM: TIMHOMEIIANIKA 3aMOJIHAETCS BOJIOM 70 Baja W MpHU Bpa-
HIEHUU 3arpyxaercs rimHou. Uepe3 45 MUH. mpoBepsieTcs BA3KOCTh PacTBOPA,
KOTOpast TOJDKHA OBITh mopsiaka 22-25 cexynn o CIIB-5. B cnydae momydenus
pacTBopa OoJblLIEH WM MEHBIIEH BS3KOCTU €€ PEerylHpyroT, 100aBisis B pac-
TBOp BOJY WU IIMHY. ['OTOBBIN pacTBOp CIMBAIOT MO Kejl00y B ambap u orme-
paluIo NPUTOTOBJIEHUS MOBTOPSIOT A0 MOJYUYECHUS HY>KHOTO 00beMa pacTBOpaA.

Taxxe Ha OypoOBO HYKHO MPOBOJIUTH OCHOBHBIE MPOPUIAKTUYECKHE Me-
PONPUSITHS 10 MPEAOTBPALICHUIO T'a30-, He()Te- U BOAOIMPOSIBICHUM, IJI1 3TOrO
HE00XO0UMO:

1. 1o Hayana OypeHus KaXJI0M CKBa)KMHBI, KaK U3BECTHO, JOJKHBI OBIThH
YCTAHOBJIEHBI MapaMeTphbl TJTMHUCTOTO PACTBOPA, HEOOXOAUMBIE MPHU MPOXOXK-
JIEHUU OTAEJIbHBIX MHTEPBAJIOB. DTH MapaMeTpbl JOJIKHBI ObITh 1MOJ00paHbI Ta-
KM 00pa3oM, 4yTOObl JaBJICHUE B CKBAXKMHE MPEBBIIIAIO JABJICHUE B ILJIACTE.
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CobntoieHre 3Toro ycjioBusi 00ECIeUuT MPOBEJACHUE CKBaXKUHBI 0€3 BOJOIPO-
SIBIICHUU.

2. Oxoi10 6ypOBOI Ha/I0 UMETh 3aIac YTHKEICHHOTO TIMHUCTOTO PaCTBO-
pa, paBHbBIN TPEXKPATHOMY 00bEMY CKBAXXHHBI U3 pacyeTa ee MPOEKTHOU riayou-
HBI. 3HAYCHUS TUIOTHOCTEH YTSOKEIUTENIeH TPUBEACHBI B Ta0M. .

3. lst 6opbOBI ¢ Ta30MPOSBICHUSIMH TJIMHUCTBINA PACTBOP JTOKCH MMETh
Bs13kocTh He BhIme 30-50 cex mo CIIB-5 u crarucTudeckoe HaNpsHKCHUE CABHTA
B mpexenax 15-25 k[/cm?. Ilpu 6opbGe ¢ rasoBBIMH BBIGPOCAMH OCOOCHHO
omacHbl ra3oBbl€ MYy3bIpU B pacTBope. BHayane OHM BBI3BIBAIOT MEPEIUB M3
CKBaXXUHBI, 3aT€M - BBIIJICCKMBAHUE PACTBOPA, a B JlajbHeIIeM - (OHTaHUPO-
Banue. [Ipu razonmposiBneHUH PEKOMEHAYETCS MHTEHCHUBHO JEra3upoBaTh pac-
TBOp, a 3aTe€M, HE MOJIHUMAasi OYpPUIIBHBIX TPyO C 3a00sl, 3aKauyaTh B CKBAXUHY
0oJiee TSKEINbIA PacTBOP MO/ JABICHUEM IIPH 3aKPBHITOM MTPEBEHTEPE.

Tabnuya 5
ILi1oTHOCTB yTSKeauTe el
[1I0THOCTb YTSIKEITUTEIS, T/CM
Yrsxenurennb

B pyze YHCTOTO
baput kupoBabanckuit 3,77-3,85 4,50
Bbapur 6enoBckuii 4,10-4,20 4,50
Baput kyraucckuit 4,30-4,35 4,50
I'emaTut 4,30-4,60 5,19-5,28
Cepblif koTueaan 4,00-4,20 4,90-5,20
MarsHeTuToBbIC IIECKH 3,80-4,50 4,90-5,20
[TupuTHBIE OrapKu 3,60-3,80 -
KousnonaukoBas mbuih - 4,0-4,5

Crenyer OTMETHTB, YTO OTBETCTBEHHOW 32 KOHTPOJIb Ka4€CTBA TNIMHUCTO-
ro pacTBOpa SBJISIETCS B Mpolecce OypeHus: CKBAXKUH T'e0JIoTUUecKas ciuyxoa.

5.5. OT60p M M3yyeHHe KepHa

Kepn (kosioHKa MOPOJIBI)- MUJIUHAPUIESCKHE 00pa3Ibl MOPOLI, OTOMpac-
MbI€ U3 CKBKHHBI C IMOMOIIBIO KOJOHKOBBIX JOJOT M OOKOBBIX IPYHTOHOCOB
(CTpensomux M CBEPJAIIMX) - OCHOBHOW (DaKTUICCKUM MaTepual, TarOIIHiA
IpsIMBIE CBEJICHUS O KOMIUICKCHOW XapaKTEPHCTHUKE MPOXOIUMBIX mopoxa. Ot-
0Op KepHa MMeeT BaKHEHIee MPAKTHUECKOS 3HAYCHHE TSI M3yUCHUS TPOAYK-
TUBHBIX TUTACTOB. I10 KEpHY MOXHO YCTaHOBUTH: 1) BEIIECTBEHHBIA COCTaB; 2)
neTporpaduveckiii coctaB; 3) MaJCOHTOJIOTHYSCKUE OCTATKH, MO3BOJISIOIIHNEC
YCTAaHOBUTH CTPATUIPA(QHUECKYIO MPUHAMICKHOCTh MOPOA; 4) mocienoBaTeb-
HOCTb 3aJICTaHUs MOPO; D) CBSA3b ¢ reOPU3NICCKUMH IMapamMeTpaMu; 6) TeKTo-
HUYECKHE YCIOBHS 00pa30BaHUs M3ydaeMBbIX MOPOA (TPEIIHHBI, 3epKajia CKOJIb-
KCHHSI, pa3pbIBHBIC HAPYIICHHMS); 7) MEPEPHIBbI B OCAJKOHAKOIICHHUH; 8) KOJI-
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JICKTOPCKUE CBOMCTBa (rPaHyJIOMETPHYECKHIA COCTAB, MOPHCTOCTh, MPOHHIIAC-
MOCTB); 9) HaYaJIbHYIO M OCTATOYHYIO HE(TEHACHIIICHHOCTh MOPOBI (110 COOT-
HOIICHUIO HAYaJIbHOM M OCTAaTOYHOUW HE(PTEHACHIIIEHHOCTH OLIEHUBAIOT KO3(-
¢unreHT u3BieueHuss HePTU OO0 HA OTACNBHBIX ydacTKax 3ajexu, JHOO 1o
BCEH 3aJIeXKH), BOJOHACHIIIICHHOCTh, Ta30HachIIeHHOCTh; 10) ¢u3uky miacrta
(koa(pdurMeHT BRITECHEHMS, B3aUMO/IeHCTBHE 3akaunBaeMon Boabl mipu IIT1J] ¢
He(TeHachIIeHHOW uYacThio Miacta); 11) momoxxkenme BHK, I'BK, TI'HK
11,14,24/.

Buvibop unmepesana ombopa kepHa 6 paznuuno20 pooa CKEANCUHAX.

Hanbonee monHyi0 XapakTEpUCTUKY O TE€OJOTHYECKOM pa3pe3e U €ro
He(Tera30HACKHIIIIEHHOCTH MOXHO TIOJYYUTh TPH CTUIONTHOM M3BIICYCHUU KEPHA
u3 ckBakuH. OHAKO JIMIIH B OTMIOPHBIX CKBAKUHAX KEPH OTOMPAETCS MO BCEMY
pa3pe3y, B OCTAIbHBIX KAaTETOPUSAX CKBAKUH OypeHHE TPOBOIUTCS TOJIBKO C
JAaCTHUYHBIM OTOOPOM KepHa. DTO O00YCIOBJICHO HEOOXOIUMOCTBIO OBICTpee |
nenieBie OypuTh CKBaXHHBI. KpoMe TOro, HETIOJHOE OCBEIICHHE pa3pe3a Kep-
HOM BBI3BAaHO HE TOJHKO OTPAHMYCHHON MPOXOIKON CKBAXHUHBI KOJOHKOBBIM
JI0JIOTOM, HO M B 3HAYUTEIBHON Mepe CTENEeHBbIO BhIHOCA KepHa. CyIlIecTByIo-
M€ B HACTOSIIIIEE BPEMsSI KOHCTPYKIIUU JOJIOT, a TAK)KE BO MHOTHX CIIy4asx He-
YIOBIETBOPUTEIEHOE COCTOSIHHEC TEXHOJIOTUM OypeHHs HE 00eCredynBarOT
100%-ro BeiHOCA KepHa. B cpemnem BbiHOC KepHa mocturaer 30-40%. B pwix-
JBIX TEPPUTEHHBIX MOPOJAX, OCOOCHHO B MPOJYKTHUBHBIX MECUYAHUKAX, BBIHOC
KepHa cHukaeTcs 10 5-10% u oueHb penko- B IJIOTHBIX, Yallle BCEro B KapOo-
HATHBIX TTOpoIax- 00br9HO He TpeBbimaeT 60-80%.

WNuTepBan MPOXOAKH CKBAKHHBI KOJIOHKOBBIM JIOJOTOM OIPEACIISICTCS
reOJIOTUYECKON 3a7aueil CKBa)KWH, CTEMEHbIO M3yYCHHOCTH pa3pe3a U XapakTe-
poM ero He(Tera3oHaCHIIIEHHOCTH. MaKCUMaIbHBIN OTOOP KepHa MPOU3BOIUT-
Csl B OTIOPHBIX, MMapaMETPUUECKUX, MTOMCKOBBIX CKBAXMHAX, 3HAYNTEIHHO MCHb-
e KepHa OTOMPAIOT B OKOHTYPHBAIOIIUX CKBOXKMHAX W BEChMa OTPAaHUYCHHOE
KOJIMYECTBO — B KCIUTYaTallHOHHBIX CKBAKMHAX.

B onopHBIX CKBaXXHHAX, KOTOPBIE OypATCS C TENbI0 U3yUEHUS TEOJIOTHYe-
CKOTO CTPOCHHS M He(PTEra30HOCHOCTH HOBBIX TEPPUTOPHA, KEPH OTOUPAIOT TIO
BCEMY CTBOJIY CKBRKHHBI JIMOO B HEM3YYCHHOW yacTu paszpe3a. OOBIYHO B
OTIOPHBIX CKBOXKHMHAX MPOXOJKAa KOJIOHKOBEIMU Aojotamu coctaBisieT 50-100%
TITyOWHBI CTBOJIA CKBAYKUHBI.

B mapameTrpuuecknx CKBaXMHaX, OypeHHE KOTOPBIX TUIAHHPYETCS C Iie-
JIBIO TIOTYYEHUSI HEOOXOAMMBIX JAHHBIX O TEOJIOTUYECKOM CTPOCHHUH U HedTera-
30HOCHOCTH TIEPCIIEKTUBHBIX 30H HOBBIX TEPPUTOPUIN; TOTYYCHHS HEOOXOMIH-
MBIX TapaMEeTPOB U1l UHTEPIpPETAui re0hU3NIeCKIX MAaTePUAIOB, KEPH JIOJ-
JKEH 0TOMpaThCs U3 HanboJee MepCIeKTUBHBIX 30H B KonndecTBe He MmeHee 20%
OT TUIyOWHBI CTBOJIA CKBAYKUHBI.

B mounckoBBIX CKBaXMHAX, OypeHHE KOTOPBIX OCYIIECTBISCTCS C IIEIBIO
MOVICKOB HE(DTSHBIX U Ta30BBIX MECTOPOXKICHUN, KEPH CIIEyeT OTOMPATH B TIpe-
Jienax mpeanoigaraeMpix He)Tera30HOCHBIX CBUT. B 3TOM citydae HE0OX0IMMO,
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9TOOBI KEPHOM OBLIM OCBEILIEHBI KaK KPOBJISI, TaK U MOJIONIBAa HE()TETa30HOCHOM
cBUThl. Kpome TOro, KepH peKOMEHAyeTcsl OTOMpaTh TaK:K€ Ha KOHTaKTaX Bax-
HEUIUX cTpaturpauuecKux MoJpa3iesieHuil, a Tak)Ke B 30HaX TEKTOHUYECKUX
HapylleHul aa 0ojiee YeTKOro omnpejeneHus riayOuHbl ux 3aneranus. [Ipu Ha-
JUYUU B pa3pe3e MOIIHBIX HEU3YUEHHBIX MEPCIIEKTUBHBIX TOJII] PEKOMEHIyEeTCS
pa3eNuTh UX HAa HECKOJIbKO 3alpOCKTUPOBAHHBIX HAa IUIOMIAAM TMOUCKOBBIX
CKBaXuH. B 3TOM ciiydyae B KaKJ1I0M U3 CKBOXXHUH Oy/IEeT OCBENIAThCA OMpEIeieH-
Has 4acTh pa3pesa. B aTux ckBakMHax CyMMapHasi MOITHOCTh UHTEPBAJIOB C OT-
O6opoM KepHa cocTaBisieT He 6omee 12% oT ux riryOuHBI.

B pa3BeoyHBIX CKBaXKMHAX, KOTOPHIE MPOEKTUPYIOTCS C LEIBI0O OKOHTY-
puBaHUS HEPTAHBIX U Ta30BbIX 3aJI€KEH, U3yUEHUsI T€OJOTMUYECKOTO CTPOCHHUS
MECTOPOXKACHHUSI M YCTAHOBJIEHUS HEPTEra30HOCHOCTH pa3pe3a MeCTOPOXKIe-
HUS, MHTEPBAIBI OypeHHs ¢ OTOOpPOM KEepHa COCTaBISIIOT 6-8% OT TryOWHBI
CKBaKUHBI.

B okoHTypHBaIOMIMX CKBaXKUHAX KEPH CIEAYEeT OTOMpATh B Mpejiesiax Ton
4acTu He(TEra30HOCHOW TOJIIM, KOTOpas BKJIIOYAET MPOJYKTUBHBIC ILIACTHI,
Haxoguecs B pazpeake. OTOOp kepHa IPOU3BOJUTCS B T€X ke 00beMax, Kak
U B Pa3BEJOYHBIX CKBAXKUHAX.

B noObiBaronux CKBa)KMHAX, KOTOpPbIE OypsTCA C LieJibl0 0TOOpa HedTH,
ra3a u KOHJIEHCaTa, KepH OTOMPAETCsl U3 MPOJYKTUBHBIX MJIACTOB AJIsSI A€TaIbHO-
r0 U3YYCHHsI KOJUICKTOPCKUX CBOMCTB. KepH 00braHO oTOMpaercs B 10% no0wi-
BAIOIIUX CKBAXKUHAX, PABHOMEPHO PACMHOJIOKEHHBIX IO Tuiomaau. Takxke HeoO-
XOJIMMO OTOMpATh KEPH B HATHETATEJbHBIX CKBAXXMHAX, UTO MO3BOJISIET yCTaHO-
BUTHh JAHHBIE O XapaKTepe KOJUIEKTOPCKUX CBONCTB M HEOJHOPOJHOCTH IIa-
CTOB, B KOTOpbIE TUIaHUPYETCs 3akauka BoJbl. KepH Takke oTOMpaeTcs: U3 mpo-
TYKTUBHBIX T1acToB B kKoymmdecTBe 10% oT KonmdecTBa HarHeTaTeIbHBIX CKBa-
KUH.

KoHTponbHbie U OlleHOYHBbIE CKBaXXKUHBI. KepH B HUX 0TOMpaeTcs TOJIBKO
13 UHTEPBAJIOB IMPOJYKTUBHBIX IJIACTOB.

CrnenuanbHble CKBaXXUHBI MPOEKTUPYIOTCS sl OypeHUsi CO CHeluaibHO
MIOCTaBJICHHBIMU 33Jla4aMu (COpOC arpeCCHUBHBIX TOBAPHBIX BOJ, (OopMHUpOBaHUE
MOJI3EMHBIX Tra30XpaHWIHII U T.1.). KepH oTOMpaeTcsi TOJIbKO U3 TEX IUIACTOB,
Ha KOTOpbIE IUIAaHUPYETCA OypeHUuEe OTMEUEHHBIX CKBAKHUH.

JlaHHbIE O KOHCTPYKTHUBHBIX OCOOCHHOCTSIX OOOpYAOBaHHUS, IpeaHa3Ha-
YEHHOTO JIJIs1 0TOOpa KEpHA, MPUBEIEHBI B Ta0II. 6.

[lepen Hauanom oTOOpa KepHA U3 UHTEPBaja, KOTOPBIM yKa3aH B re€0JIOro-
TEXHUYECKOM Hapsijie, HEOOXOAUMO MPOU3BECTU KOHTPOJbHBIN MpoMep OypoBo-
ro MHCTPYMEHTA, YTOOBI TOUHEE MPUBSA3aTh OTOOpaHHBIE 00pa3I(bl TOPHBIX IO-
poa K rinyOuHaMm ckBaKuHbL. OTOOp 00pa3loB NpH yaapHOM OypeHUH, HmpHUMe-
HSEMOM B Halllell CTpaHE JIMIb B UCKIIOYUTEIBHBIX CIIy4asiX, OCYIIECTBISETCS
10J10TOM. V3BII€UEHHOE U3 CKBAXXUHBI JOJIOTO TIIATEILHO OCMATPUBAIOT U MPU-
CTaBILIKE K €r0 IIeKaM KYCKH OPOJbl CHUMAIOT U THIATENIbHO HU3Yy4aloT.
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Tabnuya 6

KOHCprKTl/IBHLIe 0COOEHHOCTH CepHﬁHLIX KOJIOHKOBBIX J10J10T

Twum KOIOHKOBBIX JOJIOT

KoHcTpyKkTHBHBIE 0COOEHHOCTH

1

2

C wHecbeMHOU (ITOCTOSH-
HOMW) KOJIOHKOBOW TpyOOil TH-
na 1B-JIK

Co cpeMHOIl TpyHTOHOC-
KOH JJI11 pOTOPHOT0 OypeHust

Co cpeMHOIl TpyHTOHOC-
KOH N1 pOTOpPHOro OypeHus
TUTIA

KAD-172-190/48 n

KAD- 190-214/60

Co cpeMHOIl TpyHTOHOC-
KOH JUIsl TypOMHHOrO OypeHus
THIIA

KTJI3-5” — KT/I3-9”

Coctroutr u3 kopmyca (TOJCTOCTEHHOW TPYOBI),
TPYHTOHOCKH C KEpHOPBATEJIEM U YETHIPEXIIAPOIIey-
HOU OypuibHO# TosoBku THma B-K (COK- 1). Hdus
nogbeMa KepHa ¢ 320051 HEOOXOAMMO H3BIIEYL BCIO
KOJIOHHY OypHWJIBHBIX TpyO, HECMOTpPSI Ha TO, YTO MpHU
3TOM OYEHb YacTO OypHIIbHBIE TOJOBKH OKa3bIBAIOTCS
ele HeM3HOICHHBIMU

[To3BOMISAIOT MOMHATE € 320051 CKBKUHBI KEpH 0e3
10/IbeMa KOJIOHHBI OypHIIbHBIX TPyO. I'pyHTOHOCKY €
OTOOpPaHHBIM KEPHOM M3BJIEKAIOT U3 CKBAXMHBI JIOBU-
T€JIEM — LUIMIICOM, CITyCKAaeMbIM B OypWIIbHBIE TPY-
Obl Ha KaHaTe, a OypWJIbHYIO T'OJIOBKY IOJHUMAIOT
TOJIBKO IOCJIE €€ MU3HOCA BMECTE C KOJIOHHOW OYypuilb-
HbIX TpyO. IIpuMeHstoTcs yeThlpéxiuapolueybiblie 0y-
puibHbIe rojoBku THa B-K (crapeiii mugp CAK-1).

Nmeer KECTKUU TOJICTOCTEHHBIA KOPIIYC, ChEM-
HYIO TPYHTOHOCKY C (DMKCHPYIOIIUM B BEpXHEH 4acTu
LIAPUKOBBIM ~ 3aMKOM, HAJEXHO YyJEpPKMBAIOIIUM
IPYHTOHOCKY B IIpolLecce OypeHus OT HNpOAOIbHBIX U
MONEPEYHBIX IEPEMELIEHU U OCBOOOXKIAIOLIUMCS
IIPM 3aXBaTe€ ILUIAIICOM 3a TOJOBKY I'DYHTOHOCKH.
I'pyHTOHOCKA OmMpaeTcss Ha OypWIBHYIO TOJOBKY HU
Bpalaercs BMecTe ¢ Heu. s mpenoTBpaiieHus Ha-
pYLLIEHUsI KEPHA 3JIEMEHTAMU pBaTEs MOCIEIHUN BbI-
NoJHEeH IaBaromuM Tuma P16 m mMoxker ocraBarhes
HEMNOJIB)KHBIM OTHOCUTEJNBHO KEpHa NpU BpAILEHUU
rpyHTOoHOCKU. KononkoBbie nonora tuna KAD moryt
paboTtaTh ¢ OypHJIBHBIMHM T'OJIOBKAMH IIAPOILIEYHOI'O
tuna /B-K u ¢ anMa3BbIMH.

[Ipencrasnser coboii TypOOOYp C MONBIM BaJIOM,
BHYTPH KOTOpPOrO pa3MelleHa ChEMHasi IPyHTOHOCKA,
ONUPAIOIIASCA CBOCH BEPXHEW TOJIOBKOM HA OIOpY,
JKECTKO COEAMHEHHYIO C KOpIycoM TypOoaosoTa.
VYcunueM, BO3HHMKAIOIIUMM OT Iepernajga JaBiIeHHUs B
TypOuHE, TPYHTOHOCKA HPHKMMAETCA K OIOpE U
YAEPKUBAETCS OT BPAILLEHUS U OCEBOrO IepeMelle-
Hus. DHeprus, HeoOXxoaumas Uil paboTbl TYpOMHBI
Typ0O070Ta, MOABOAUTCS 4epe3 OypuibHbIE TPYOBI
KUJKOCTBIO, NMPOKAYMBAEMOM HAacOCaMHU C IOBEPXHO-
cti. IlpumeHsIoTCS YeThIpexiiapoueyHble OypHilb-
Hele ronoBku tumna B-K (craperii mmgpp CAK-1)
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ITponomxkenue Tadi. 6

1 2
Co cpeMHOIl TpyHTOHOC- CpeMHasi TpPyHTOHOCKAa CHAOYK€Ha peryiupyemMon
KOH A1 TypOMHHOTO OypeHus | MO JJIMHE TOJIOBKOH, Onaromaps 4eMy MOXKHO H3Me-
TUTA HATh JJIMHY TPYHTOHOCKH M YCTaHaBIMBaTh TpeOye-
KT/4-172-190/48 u MBI BBIXOJ pBaTellsl U3 MEPEBOJHUKA Bayia TypOOOy-
KTJ14-190-214/60 pa. B HmKHEM mepeBOAHHMKE CHEMHOW TPYHTOHOCKU

IIOMEIIEH IUIABAIOIIUN PBIYaKKOBBIM KEPHOPBATEINb
tuna P16. /lnamerp orOupaemMoro kepHa 3HaAYUTEITHHO
yBenmdeH. TypOomonoro mMoxer paboraTh ¢ Oypuib-
HBIMM T'OJIOBKaMu IapoueyHoro tuna /B-K n anmas-
HeiMH. OOecreunBarOT OOJBIION MPOIEHT BHIHOCA
KEpHa U BBICOKHE CKOPOCTH OypeHus

B Tex cimydasx, korma Ha J0J0Te OTCYTCTBYIOT KyCKH Mmopoabl (ipu Oype-
HUU PBIXJIBIX U TBEPIBIX MOPOJ), B CKBAKUHY CIYCKAIOT CICIHATBHYIO YKEIOH-
Ky, KOTOpasi 3alIOJIHSETCS] COOTBETCTBYIOLIEN MOPOIOM.

[Ipu poropHOoM U TypOMHHOM OypeHHH I 0TOOpa 00pa3loB MOPOJ U3
CKBaXUH MPUMEHSIOT CIIeIMalbHbIe KOJIOHKOBBIE A0J0Ta. KOIOHKOBBIE 010Ta
MO3BOJIAIOT B MPOLIECCE MPOXOJKU CTBOJIA CKBAXKUHBI 0TOOpATh 00pa3ibl MOPOJ
B TOW MOCIEJ0BATEILHOCTH, KaK OHM 3ajeraioT B Heapax. CyliecTBYET CIelu-
albHOE KOJIOHKOBOE TypOomonotro KTJI-3, koTopoe mpeacTaBisieT coboil Typ-
000yp ¢ moJsibiM BasioM. TypOO10I0TO COCTOUT U3 ABYX YACTEH: HEMOABUKHOU U
Bpararonieiics. Hemoasu:xHas 4acTh COCTOUT U3 KOPITyCa, OMOPHI TPYHTOHOCKH,
BEpXHEH onopsl TypOoOypa, CpeaHelt Onopbl U CheMHOW TPYHTOHOCKU. [ pyHTO-
HOCKA COCTOUT M3 MPOMEKYTOUHOM TPyObl, KOJIOHKOBOU TpyObI U pBaTENs PhI-
yakHoro tuna /27,32,33,38/.

CoOpanHoe Typ007070TO 0€3 TPYHTOHOCKH CITyCKaeTCs Ha 3a00i CKBa-
xuHbl. [lociae BocCTaHOBIEHUS MUPKYJSLUUN U MPOMBIBKU CKBaKUHBI JJIs1 OTOO-
pa KepHa B OypuiibHbIe TPyObl COpachIBalOT TPYHTOHOCKY, KOTOpas CaJuTCs
CBOEH TOJIOBKOM HA OMOpY IPYHTOHOCKH. [Ipy mpokayke TIMHUCTOrO pacTBOpa
roJIOBKa TPYHTOHOCKH YJIEPKUBAET €€ OT PaJuaIbHOIO U OCEBOr0 MepeMeIeHUs
JNEWCTBUEM YCUIINH, CO3JAaBAEMBIX THAPABIMYECKUM MepenagoM. CiaenoBareb-
HO, BO BpeMs 0TOOpa KepHa IPYHTOHOCKA HE BPAIIAETCSl.

HenoaBuXKHOCTh KOJTOHKOBOW TPYOBI Ja€T BO3MOKHOCTh MOJIYy4aTh OpH-
€HTUPOBAHHBIN MO CTpaHaM CBETa KEpH, MO3BOJISIIONINNA OMpPEAENsITh HalpaBlie-
HUE MaJICHUs IJIACTOB METOJIaMU OPUEHTUPOBAHUS, MPUMEHSEMbIMH B HaMpaB-
neHHoM Oypenuu. Ilociie 3anonHeHus IPYHTOHOCKU KEPHOM MPOU3BOJSIT OTPHIB
KEepHa C MOMOIIbI0 KEPHOPBATENS, 3aTEM B CKBAXKMHY Ha KaHATe CITyCKaloT JIO-
BUTEJIb (IIUTUTIC), TIOJJHUMAIOT TPYHTOHOCKY C TTOMOIIBIO CIICITHAIBHOM JICOSTKH.
[locne moabeMa rpyHTOHOCKH B CKBaXXHMHY COpPAChIBAIOT OUEPEIHYIO MOJArOTOB-
JICHHYIO TPYHTOHOCKY U MPOAOJIKAIOT OypeHHe C LEeIbi0 0TOOpa O04epeHOro
MHTEpBaJIa KEpHa.
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Tabnuya 7

Kpartkas Texnnuyeckasi XapaKkTepUCTHKA ITPYHTOHOCOK Tuna ['T

JlnaMerp KOJIOHKOBOW TPyOBI, MM o
[Hugp .| Aawma Ko- Kepnopgsa- ’ [Ipumenenue B
rpynto- | HAPYICH - pyp ) HAPYHHBI 1 nonkoBoit ellegg 2 Tp 60e O?'IOTZ.X
HOCKH pyx- peHHuit (MaKCH; TpyOBI, MM ‘2" ypool
HBIH MAaJTbHBIN)
KTA3-9"u

I'T-73 73 54 85 7225 P11M2-73 | 96 KT]I 3-8”
I'T-53 53 35 65 7610 P11M2-53 | 88 KT/ 3-67/5”
I'T-53a 53 35 65 7810 P11M2-53 | 90 | KT 3M-7%,”
I'T-38 38 26 45 6625 P11M2-38 | 43 KTA 3-5”

BolHeceHHass Ha MOCTKH OypOBOM T'pPYHTOHOCKa pa3Oupaercs Uisl OCBO-
00XIEeHUsI KOJIOHKOBOM TpyObl. 3areM C MOMOIIbI0 BHHTOBOI'O IIpecca co
CTeP)KHSIMH KEPH BBITAIKHBAIOT U3 TPYOBI (puc. 23), OYMIIAIOT OT TIIMHUCTOTO
pacTBOpa M 3aTeM IUIOTHO YKJIAJBIBAIOT B CHEUUAIbHBINA SIIMK. ['eonory HeoO-
XOAMMO KOHTPOJHUPOBATh M3BJIECUEHUE OOPA3LOB MOPOJbI U3 KOJIOHKOBOH Tpy-
O0b1. HeoOxoammo cieauTh 3a TeM, 4ToObl HE ObUIM MEpenyTaHbl MOCJIEI0BaA-
TEJIBHOCTHh 00Pa3IoB, a TAKXKE BEPX C HU30M B KaXJOM Kycke KepHa. Bech kepH
YKJIAJbIBACTCSI B CHEIUATIbHBIN pabo4ynii KEPHOBBIM SIIMK, THIATEIHHO MPOHY-
MEpOBBIBaeTCS U CHabxkaeTcsi dTukeTkamu. HedTsauble o0pasiibl TOMKHBI ObITH
3anapaUHUPOBAHBI Cpa3y MOCIE UX U3BJICUEHUS U3 CKBAKUHBI.

Puc. 23. BunToBO# mipecc 1sl BRITATKUBAHUS KepHA U3 TPYHTOHOCKH.

1 — pykosiTKa; 2 — BUHT; 3 — raiika AJisi BBHHUMBaHUS B TPYHTOHOCKY; 4 — I1ATa C yIIOPHBIM
MOJIIUITHUKOM; 5 — IPOMEKYTOYHBII CTEPKEHB.

[locne yknaaku kepHa B pabOUYUid AIIUK MPUCTYHAIOT K €r0 OMUCAHUIO U
MEPEHOCY B YHCThIE KEPHOBBIE SAMIMKU. KepH U3 Kaxa0ro J0J0JIEHUS WU MOM-
HATOW TPYHTOHOCKU JOKYMEHTHUPYETCS OTAeNbHO. [Ipu nokymeHTanuu ykasbl-
BaeTCA MHTEPBAJl OTOOpa KepHA, MPOLIEHT €ro BEIHOCA, OTMEYAIOTCS BCE MpU3HA-
k1 HedrerazoHocHocTH. [locne 3TOro KepH NepeBO3UTCS B KEPHOXPAHUIIUIIE,
IJI€ CO3/1al0TCsl 0COObIE TEMITEpATypPHBIE YCIOBHS, BIAXKHOCTD U T.1I.

B kepHOXpaHuUIUIIE KEPH JOJKEH XPaHUTHCS B SIIMKAX HA CTeUIaXaxX U
MMETh ATUKETKY C YKa3aHHUEM IUIOLIaau, HoMepa OypoBOM, HAUMEHOBaHHUSI MPO-

70



MbIciia (pa3BeaKu), TIIyOUHBI B3STHS 00pasia, CTpaTUrpaduueckoro ropu30HTa,
JaThl 0TOOpA, NJIMHBI U3BJICUEHHOTO KEPHA, MPOLIEHTA €ro BhiHOCA. OTOOpaHHBIM
KEpH CIeyeT ACTAJIbHO M MOCIOWHO M3y4daTh M OMHUCHIBaThH. {151 3TOro KepH
pa3pe3aroT BIOJIb, B HAMOOJIEE MHTEPECHBIX MECTaX OTOMpPAIOT 00pa3lbl U IS
HUX COCTAaBJIAIOT OTAENIbHBIC ITUKETKU. B MHTEepBanax, B KOTOPhIX YCTAHOBJICHBI
MpU3HAKU HEPTHU U raza, BEIOMPAIOT MUIMHIAPUYECKHE 00pa3libl JJIMHOU HE Me-
Hee 10 cm u muamerpom He MeHee 40 cM, KOTOpBIE HCTIONB3YIOT TSl OTpeene-
HUS TOPUCTOCTH U MPOHUIIAeMOCTH mopo. OOpa3ibl HEPTAHBIX MOPOJI, KOTO-
pbl€ OTIPABISIIOTCS B JabopaTtoputio, napaduHUPYIOT U MOMENIAIOT B METAJIU-
Yyeckre KOpoOKH, MepeKIia/ibiBasi B HUX 00pa3iibl BaTOM, MSATKOW OyMaroii, moyiu-
STUJICHOM U T.J.

[Ipu u3ydyeHun kepHa HEOOXOAUMO MOTYUUTH CIAEAYIONIYI0 HHPOPMALINIO

0 MPOXOJIUMBIX TOPOJAX:

1) HajM4YMe NpU3HAKOB He(PTH U Ta3a,

2) IUTOJNIOTHYECKasi XapaKTEPUCTHUKA TIOPOJT M MX CTpaTHrpaduaeckas mpu-
HaJJIe)KHOCTb;

3) KOJIJICKTOPCKHE CBOMCTBA MOPOJT;

4) CTpyKTypHBIE OCOOCHHOCTH IMOPOJ M BO3MOXKHBIC YCIIOBUS MX 3ajiera-
HUSL.

1. JIng u3yyeHus Hanuyusl NPU3HAKOB HE(DTH U raza 0OBIYHO MPUMEHSIOT
OCH3MHOBYIO BBITSIKKY. {1 3TOro obpaszel] pa3MenbyaroT U MOMENIAIT B MPO-
OMpKY, B KOTOPYIO 3aTeM HAJUBAIOT YHCTHI OCH3WH Ha 1-2 CM BBIIIE KOMOYKOB
oOpasna. Ilocne 3Toro comepxumoe MpoOOUPKH B30ANTHIBAIOT U OCTABISIOT Ha
HECKOJIbKO MUHYT B MOKoe. Eciii 0eH3UH oKkpalnBaeTcs B KEIThIN I[BET, TO 3TO
yKa3blBaeT Ha Hanuuue HepTu B oOpasue. s BbIICHEHUS NMPU3HAKOB HeTH
NPUMCHSIOT TaKke 00Jiee TOHKUE U CHIIbHBIC PACTBOPUTENH (HAIIPUMED, XJIOPO-
¢dbopM), KoTOphIe TTociie 00pabOTKM UMK 00pa3iia MOPOsl U (GUIBTPOBAHHMS OC-
TaBIISIIOT Ha (QUIBTPE KOPUUHEBYIO MOJOCKY. B mabopaTopHbIX yCIOBUSX HpH-
MEHSIIOT TaKX€ JIIOMUHECIICHTHBIN aHaiu3, MO3BOJISIIONMNA 3aUKCUpOBaTH B
KepHE MUHUMAJIbHBIE 10U OUTyMA.

[Ipn MaKpOCKONMMYECKOM H3YyUYE€HHH MPU3HAKOB HE(TH B KEpPHE CIEAYEeT
MMETh B BH]IY, UTO JieTKasi He()Th JaeT OObIYHO clla0ble BHEUIHUE MPU3HAKHU, HO
Ha CBEXKHUX IUIOCKOCTSIX M3JIOMa 00pa3lia YyBCTBYETCS CUIIbHBIN 3amax OCH3UHA.
Tsxenas HeQTh, HAOOOPOT, JaeT OOMIbHBIE MPU3HAKHU, HO Ha CBEXKHX MIJIOCKO-
CTSIX M3JI0Ma OTCYTCTBYET 3anax OeH3uHa. KepH, B3SThIM U3 NPUKOHTYPHOU 30-
HbI, OOBIYHO COJEPKUT HEDTH U BOJY, CBEKHUE MOBEPXHOCTU UX H3JIOMA BIIAXK-
HbIE U XOpPOIIO CMA4yMBAIOTCA Karuied pa30aBlIeHHOW COJSHOM KucioThl. [lpu
OLICHKE NMPU3HAKOB HE(TU B KEPHE HEOOXOAMMO YUHUTHIBATH «JIOKHBIE» IPU3HA-
KM, SIBJISIIOLIMECS CIEACTBUEM IOMNAJlaHusl B HEr0 HE(PTU MpPHU OCBOOOKICHUU
MPUXBAYEHHOI'O B CKBAXXUHE MHCTpYMEHTA. IHTEHCUBHOCTh IPU3HAKOB HEPTHU B
KEpHE HEJb3sl CBA3BIBATH C BOBMOKHBIM 1I€OUTOM CKBa)XUHBI, T.K. UX OOMIIME 3a-
BHUCHUT B OCHOBHOM OT Ka4eCTBa HE(PTH.

2. JINTONOTUYECKHIA COCTAB MOPOIBI OMPEACIISIIOT BHEITHUM OCMOTPOM €€,
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IIpU 3TOM (PUKCUPYIOT CJIEAYIOIINE JaHHBIE.

a) JUIS TJIMH - UX I[BET, CJIOUCTOCTh, MIECYAHUCTOCTD, BSI3KOCTh, KHUPHOCTH
U T.[I.

0) IS MEeCKOB M TECYAHUKOB- UX 3EPHUCTOCTH, OJHOPOIHOCTH, OKATaH-
HOCTb, COCTaB 3€pEH, OTCYTCTBUE WJIM HAJIMYMUE EMEHTA U €r0 XapaKTEPUCTHUKY,
MIPUMECH 3€pEH APYTUX MOPOJ, TIIMHUCTOCTh, KAPOOHATHOCTH U T.J; MAaKpOCKO-
MMAYECKH 3EPHUCTOCTH MECKOB OMNPENIEIAT BU3YAIbHO U PACTUPAHUEM ITOPOJBI
MEXIY MalbLAMU; MPU PACTUPAHUU TOHKO3EPHUCTBIX MOPOJ OTACIbHBIE 3€pHA
HE YYBCTBYIOTCS; IPU PACTUPAHUHU MEIIKO3EPHUCTOrO IMECKA OUIYIIAKTCS OT-
JEIbHBIC 3€pHA, HO IJ1a30M OHU YacTO HE PA3JINYaIOTCAd; B KPYHMHO3EPHUCTOM
MEeCKE OT/IeJIbHbIC 3€pHA OTYETIMBO HAOIIOIAI0TCA HEBOOPYKEHHBIM TJIa30M.

B) JUIsl KapOOHATHBIX TIOPOJT - HAJTMYUE M3BECTHSAKOB, JIOJIOMUTOB, Mepre-
JIeH; coliepKaHue UX OMPEACIISIIOT Ha TJ1a3 U M0 PeaKiuu ¢ pa30aBII€HHOU COJIs-
HOW KHCJIOTOM, OT BO3JICMCTBUS KOTOPOW MOPOJIa «IIUMUT» BCJIEICTBUE BBIC-
JICHUS YTJIEKUCIIOTO ra3a; U3BECTHSAK MPHU 3TOUM peakiuu 0ObIYHO OYpHO «BCKH-
MaeT», a J0JIOMUT JIUIIb C1a00 «KUIUT» B MTOPOLIKE.

Crparurpaduueckyro XapakKTEpUCTUKY MOPOJIbl YCTAHABIUBAIOT M0 HAJIU-
YUI0 PYKOBOSIIEH (DayHbl M XapaKTEpPHBIM BHELIHUM MPU3HAKAM, MPUCYIIUM
TOMY WIM MHOMY CTpaTUrpauueckoMy TOpU30HTY JIaHHOTO MECTOPOKICHHUS.
Ecnu yka3aHHble MPU3HAKU OTCYTCTBYIOT, TO MOJB3YIOTCS PE3yJbTaTaMU MUK-
podayHbI B J1aOOpaTOPUH.

3. Kommekropckue CBONCTBA MOPOJ - TPAHYJIOMETPUUYECKUNA COCTaB, TO-
PUCTOCTh, TPOHUIIAEMOCTbD - OMPEIEIIAIOT B JIA0OPATOPHUHU.

4. CTpyKTypHBIE OCOOCHHOCTH MOPOJl U BO3MOXHBIE YCIOBUS 3aJleraHus
Ha rayOuHe - 00 3TUX OCOOCHHOCTSX CYIST HAa OCHOBAHUU JAaHHBIX 3aMepa yria
MaJIeHusl B KEPHE U U3YyUYEHUsI CTPYKTYPHBIX OCOOEHHOCTEW oOpasma. Yrou ma-
JEHHS TIOPOJ B KEPHE 3aMEPSAIOT FOPHBIM KOMIACOM. BpEeKYMEBUAHOE CIOXKe-
HHUE, WU «3€pKajia» CKOJIbXKEHHS, a TAKKE KUJIbl U POKWIKHA KaJIbLHUTA, TUIICA
Y T.J. CBUJETEIBCTBYIOT O HAPYIICHUU HOPMAJIBHOTO 3asieranus nopoxd. Ha 3o
MOXKET yKa3blBaTh M 4YacTas CMEHa YIJIOB MaJeHUs Ha HEOOJIbIIIOM HUHTEpBAJe
paspes3a, KOTOPYIO Ha3bIBAKOT «UIpOi» yrioB. IIpu mpoxoxieHun 30H Hapylie-
HUW HEepeIKO HAOMI0AI0TCA YXOJI MPOMBIBOYHOM KUJIKOCTH U, CJI€I0BAaTENbHO,
MOTEPS HUPKYISALUHU, a TAKXKE 0O0OBAJIbI CTEHOK CKBAKUHBI.

Pe3ynpTarsl n3ydeHus KEpHA 3alUCHIBAIOT B I€OJOTHYECKUM XKypHAI, J1a-
Bas B TO K€ BPEMSI XapaKTEPUCTHUKY IO I[BETY, CTPYKType, TBEpAOCTH U T.A. Ha-
IIPUMED, MECOK CEPbIN, MEIIKO3EPHUCTBIM, TJIMHUCTBIN, C 3€pHAMHU TJIAYKOHWTA,
MIECYUAHUK TEMHO-CEPBIN, CPEAHE3EPHUCTBIN, N3BECTKOBUCTBIN, C TOHKUMH IIPO-
ciosaMu 0ypoil riuHbl. OnrcaHue KepHa TOIKHO ObITh MOJTHBIM U B TO K€ BpeMs
CTAaHJAPTHBIM, YTO OOJIETYUT COCTABJIEHUE I'€OJIOTMYECKOr0 pa3pe3a KaK CKBa-
JKWH, TaK U B L[EJIOM BCEr0 MECTOPOKICHHUS.

Y0XEHHBI B SIIUK KEPH COMPOBOXKIAKT 3THUKETKOM, COCTABICHHOU B
JBYX IK3EMIUISApax, KaXAbld U3 KOTOPHIX 3aBOPAUYMBAIOT B IUIOTHYIO Oymary u
YKJIAIBIBAIOT B HAYAJIIE U B KOHLE KaXJIOr0 KEpHA. DTUKETKY COCTaBJISIOT IO
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cienymiieit popme.
HaumenoBanue pa3Beku, KOHTOPBI OYPEHHUsI, TPOMBICIIA -===============-=
[IMOMIA B ====== === e e e e
CKBaKHHA NO === m e m e o oo e e e e e e
MECTOMOTMOMKEHUE ======== === === = = e
JlaTa 0TOOPA KEPHA =============m == e e e o e oo
HNHTepBan NPOXOAKH OT -==================mmm-x JIQ ======m===mmmmmeeeeeeeemeee M
Kpatkoe TUTOI0TUYECKOE ONMUCAHUE TTOPOJIBI ==================mmmmmmmmmmme e

Hannuce Ha 3THKETKE OEMarT MSITKAM OPOCThIM Kapanaamowm. [locrme
VKJIAJKU KepHa B SIIMK HA OOKOBOU M TOPILEBOM CTOPOHAX €ro MOJMUCHIBAIOT
HOMEpP CKBa)XUHBI, HHTEPBaJIbl ITyOUH 0TOOpa KepHA, Ha3BaHHE TIOIAIH.

B kepHOxpaHuMIle JOJKEH OBITh XKYpHAl PETHCTPAllMM KEpHA IO Cclie-
ayroiei cxeme (tadm. 8).

Kepu 00bryHO Xpanutcsi 0k0020 JIET W CIHCHIBACTCS IO PAa3PEIICHUIO
BBIIIECTOSIIEH T€OJIOTMUECKOMN CITYKOBI.

Tabnuya 8
KypHaJj perucTpanuu KepHa, XpaHsierocsi B KepHOXpaHUJIHIIe
HedTepa3BeIKH WM MPOMBICJIa

S _ | UnTepsan, Coxkparienue

8
E| mg| B ¥|E M S - KepHa
= E2| §5g | 8 S| 8| 2 [pumedanue
g | E S| 38 g | © & | 5| & | Mmna | Hommuck

=

= B = | & | or no e = | ocTaTka | COKpaTuB-
S

KCpHa IIero KCpH

5.6. OT60p 06pa3uoB ¢ MOMOIIbI) OKOBOI0 TPYHTOHOCA

OT160op 006pa3ioB Mopoasl OOKOBBIMHU TPYHTOHOCAMH OCYILECTBIISIETCS
OOBIYHO B TE€X CIIydasX, KOTJa W3 KaKuX-TM0O MHTEPBAJIOB pa3pe3a HE TMOIHST
kepH. OTO0p ATHUX 00pa3IOB OOBIYHO MPOM3BOIUTCS TOCJE 3aBEPIICHUS CKBa-
KUHBI OypeHWEM W OKOHYAHWS TPOBEICHUS BCETO0 KOMIUIEKCA MPOMBICIOBO-
reopu3nuecKkux padoT. B HEKOTOPBIX cilydasx BO3MOXKEH OTOOp o0OpasioB 0o-
KOBBIM TPYHTOHOCOM B TIpOIIecce OYpEHUs MOCIE MPOBEACHHS TPOMEKYTOUHBIX
AIEKTPOMETPUIECKUX WM IPYTUX UCCIAEAOBaHMM B CkBaxuHe. [ myOmHa oTO0pa
00pa31oB OOKOBBIM IPYHTOHOCOM U HUX KOJIMYECTBO OIpEEseTcsl Moclie Tia-
TEJLHOT0 aHaiu3a Bced WHGOpMaluu, MOJydeHHOU B mponecce Oypenus. [Ipu
ATOM JIOJDKHBI OBITh YYTEHBI JaHHBIC KEepHA, uIaMa, Teo(HU3UIECKUX U TCOXH-
MUYECKHUX UCCIICIOBAHNN M HE()TEra30nmpOSBICHHsI, YCTAHOBICHHBIEC B MTPOIIECCEe
OypeHus.

BokoBBIMH TpyHTOHOCAMHU OOpAa3Ibl JOTKHBI TIOJHUMATHCS B TIEPBYIO
ouepe/ib U3 WHTEPBAJIOB IIYOWH, TJE MO TaHHBIM Te0(U3NIECKUX U IPYTUX HC-
CJIEIOBAHUN OKUJAETCS HeTe- WM Ta30HOCHBIN TUTACT, a KEPHOM ATOT WHTEP-
BaJl OXapaKTepu30BaH ci1abo WK BOOOIIE COBEPIIEHHO HEe ocBelleH. Kpome To-
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ro, CJIEAYIOT TaKXKE€ PEKOMEHJIOBATh OTOOpP 00pa3lioB OOKOBBIM TPYHTOHOCOM
JUTSL U3YYEHHS TUTOJIOTUU WM cTpaturpaduu TOM 4acTU MPOUIEHHOTO CKBAXKH-
HOM pa3pes3a, KOTopasi UMEET BEChbMa Ba)KHOE 3HAUCHUE JIJIs MTO3HAHUS T'€0JI0TH-
YECKOr'0 CTPOSHHUS U3y4aeMOH IUIOIIAIH.

BokoBbie TPYHTOHOCHI MO3BOJIAIOT OTOMPATh 0Opa3lbl MOPOJ U3 CTEHKHU
CKBaXUHBI B JIFOOOM mNpoOypeHHOM HHTepBaie paspesza. Cremyer, OIHAKO,
UMETh B BHUIY, UTO O0TOOp 00pa3ioB Mopoj; OOKOBBIM IPYHTOHOCOM HE MOXKET
MOJIHOCTHIO 3aMEHUTH OTOOP KEPHA KOJIOHKOBBIM JI0JIOTOM, T.K. pa3Mepsl o0pas-
1IOB, U3BJIEKAEMBIX OOKOBBIM IPYHTOHOCOM, HeOobIIue. B HacTosiee Bpems Ha
MPaKTUKE MIHUPOKOE PACHPOCTPAHCHUE MOIYUUIIA CTPEIsSitolue OOKOBBIE TPYH-
TOHOCHKI, KOTOpbI€ CHA0KEHBI TOPOXOBBIM 3aPS0M C JIEKTpoieToHaTopoM. O-
HAaKO OHU HMMEIOT BEChMa CYIIECTBEHHbIC HEJOCTATKHU. HU3BJICKAEMbIE MU M3
CKBa)XMHBI 00pa3iibl 0OBIYHO OBIBAIOT WJIU Pa3apOoOJICHbI 0 TOHKOIO MOPOIIKA,
WIH HEOOJBIIMX pa3sMepoB. JIs Kpenmkux mopoja (M3BECTHSKOB, JTOJOMHTOB,
KPENKUX TMECYaHUKOB U T.J.) CTPEJISIONIHEe OOKOBBIE TPYHTOHOCHI OOBIYHO HE
MpUMEHSIOTCA. MakcuMalibHast yiHa o0pasiia mopoasl 70 MM, MaKCUMaTbHBIHI
muametp 30 mM. HeGompimie pasmepbl 00pa3iioB HE MO3BOJISIOT MOIYYaTh JT0C-
TaTOYHO MOJHOIEHHBIE CBEICHUS O He(TEra30HACKIIIEHHOCTH MOPOA U HaJeK-
HO CYJUTh O BEJIMYUHE yria najaeHus nopoi. [Ipu npumenennn 00KOBBIX TpyH-
TOHOCOB BBIHOC TIOPOJIBI B CPEAHEM COCTaBISET 0K0JI0 50%, B MATKUX MOpoaax
on MoxeT nocturath 100%, a B TBEpIbIX - OBITH PAaBHBIM HYJIIO.

B nacTosiiee Bpems pa3paboTaHbl YCTAHOBKHU CO CBEPISAIIUMHU OOKOBBIMU
IPYHTOHOCAMH, KOTOpPbIE TaIOT BO3MOXHOCTb U3BJIEKATh U3 CKBAXXUHBI IMJIMH]I-
pudeckre o0pasisl TOpHOHM mopoasl AuameTpom 10 20 MM 1 BeicoTo# 10 40 MMm.
Ot1u 00pa3ibl TO3BOJSAIOT ONPEACIUTh HE TOJBKO JIMTOJOTMUYECKUM COCTaB MO-
POJIbl, HO U U3YYUTh €€ CTPYKTYPY U CAeIaTh HEOOXOIMMbIE aHAIU3BI JJIsl OTIpe-
JIeTIeHUsI KOJUIEKTOPCKUX CBOMCTB MOPOJ U CTENEHU UX He(TeHachllleHHOCTH. B
npoiiecce OypoBbIX pabOT TreoJior AOKEH 00eCIeYUTh KOHTPOJIb 32 OTOOpOM
00pa31oB OOKOBBIX T'PYHTOHOCOB, IPOCIEIUTHh 3a YKJIAJKOW M YIaKOBKOM, a
TaKKe 3a ONMHUCAHUEM M STUKETUPOBAHUEM OTOOpaHHBIX 00pa3uoB. KopoTko oc-
TaHOBHUMCS Ha XapaKTEPUCTHUKE CTPENSAIONINX U CBEPIIAIIUX ITPYHTOHOCOB.

I pynmonoc cmpensiowuti 6okosoti cenexkmusrozo oeticmeus M1 'C-90.

[IpennasHaveH ayis 0oTOOpa MATKUX M TBEPABIX MOPOJ U MOPOJ CPETHEH
TBEPAOCTH U3 CTCHOK CKBaXXWHBI nuameTrpoMm 140mMMm u Gornee mpu TUApOCTaTH-
geckoM nasiernu 500 kr/ cm? u temneparype go 100°C. HanGomnbmmii xuamerp
—90 mM; KomM4YecTBO OOHWKOB-15; 00beM O0TOMpPaeMBIX 00PA3IOB MATKOW IOPO-
m61-8 em®, mopoe! cpenneii TBeproctu-6,7 cM’. JUmMHA TPYHTOHOCKH-1295 MM
(6e3 KoXKyxa MepeKITIoYaTeNs).

I’ pynmonoc b6oxoesoit cmpensowuti I 'TA-115.

[IpennasHadueH ans oTOOpa TOPHBIX MOPOJ W3 CTEHOK HEOOCAKEHHBIX
ckBakuH nquamerpom 200 mm u 6omee. Hapyxubiii quametp-115 mMm, nomHa-815
MM, Macca-40 kr. JlomyctuMoe rugpoctaTHieckoe aaBieHne - 1o 900 kr/cm’ u
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temriepatypa - 100°C.
I pynmonoc b6oxosoti ceepaawuti CI-110.

[Ipenna3HaueH s orO0opa 00pa3loB U3 CTEHOK CKBAKUHBI IyTEM BBIOY-
puBaHus. MoxkeT oTOupath 00pa3ipl MOPOJA Pa3IMYHON TBEPAOCTH 0€3 Hapy-
[ICHHUS €€ CTPYKTYphI B KOJIIMYECTBE 8 MITYK IMpU OJHOM ciycke. Pazmep obOpa3s-
110B (HanOobImit) - 22x40 MmM. HapyxHbIi trametp rpyHToHOCa-110MM.

[lepBoe omucanue MOAHATON MOPOJBI MPOU3BOAUT TEOJOT Ha OypOBOIA,
3areM 00pas3ibl 0OKOBOTO TPYHTOHOCA OTIPABJISAIOT B KepHOXpaHwuwmie /27/.

5.7. OT60p M M3yyeHHe HIIamMa

[Inmam mpeacTapiaseT co0oit pa3apoOIECHHBIE TOJIOTOM OOJOMKH MOPO/IHI,
BBIHOCUMBIE TMPOMBIBOYHON MKHUIKOCThIO HAa MOBEPXHOCTh. OOBIYHO 0Opa3siibl
nuiaMa OTOMpPAIOT Yepe3 paBHbIE MHTEPBAJIbI, BEJIMYMHA KOTOPHIX 3aBUCHUT OT
XapakTepa pa3pe3a U ero BO3MOXKHBIX HedTerazomposiBneHuid. [Ipu Oypenun
0JTHOOOpA3HOM TOJIIM, HE HMEIOIIeH MPHU3HAKOB HE(TEra30HOCHOCTH, IIIJIaM
oTOMparoT uepe3 Kaxasie 5-10M mMpoxXoaKu CKBaKWHBI. B ciryuae gactoro uepe-
JIOBaHUS TJIACTOB WM HAJIWYMS MPU3HAKOB HE(PTEra30HOCHOCTU B CKBAXKUHE
oOpa3Iibl miama oTomuparores yepes3 1-2 m.

[[Inam 00BIYHO OTOMpAETCA U U3YYAETCA MPU PETUOHATBHBIX, MOUCKOBBIX
U pa3BeJOYHbIX paboTax. B omopHbIX, mapaMeTPUUYECKUX U MOUCKOBBIX CKBa-
KUHAX IIaM U3Yy4aloT M0 BCeMY CTBOJIy CKBaxKUHBI. [1o nmutamy TpyJiHO co3/1aTh
MpaBUWIbHOE TPEACTABICHUE O CTPYKTYpPE M TEKCType TOPHBIX MOPOJ], 00 uxX
KOJUIEKTOPCKUX CBOMCTBaX. Ero m3ydeHue mo3BOJISIET JaTh JIUIb JIUTOJIOTHYE-
CKYIO XapaKTepUCTHKY IUIACTOB M BBISIBUTh UX HE(TEra30HOCHOCTh. 3HAYCHUE
nuiamMa Jiisi M3y4eHUusl pa3pe3a CHUXKAETCS TaKkKe H3-3a TPYJHOCTH MPUBS3KU
00JIOMKOB TOPHBIX MOPOJI, BBIHOCUMBIX M3 CKBa)XXUHBI, K ONpPEIeICHHON riyou-
HE.

CkopocTb nogbeMa 00JIOMKOB TOPHBIX MOPOJ 3aBUCUT OT CKOPOCTHU JBHU-
KEHUS MPOMBIBOYHON KHUJKOCTU MO CTBOJY CKBaXKHHBI, OT Kaue€CTBa MPOMBI-
BOYHOM >KHJIKOCTH U OT Beca caMux o010MKoB. Hanbosiee menkue u jerkue 00-
JIOMKH MOTYT OBITh BBIHECEHBI U3 CKBaXXHMHBI ObICTpee, uem 0oJsiee KPYIHbIE U
Oonee TsKenbie. B CBS3M ¢ 3TUM OTOOpaHHBIM HA YCTbE€ CKBAXHHBI, B kKeno00e
JUISl TIIMHUCTOTO pacTBOpa oOpasel] IuiaMa MOXKET COAEpKaTh MOPOAbI, MOJHS-
ThIE C PA3JIMYHBIX ITyOUH. DTO CO3/1a€T JOHOJHUTENIbHbIE TPYAHOCTH MPHU MPU-
BSI3KE IIJIaMa K OmpeeleHHbIM riyonnaM. O0pasiibl uiama, 0ToOpaHHbIE Yepes
onpeJieNICHHbIE UHTEPBaJbl OypeHus, TPUBSI3bIBAIOTCS K TNIyOMHAM CKBa)KUHbBI B
3aBUCUMOCTHU OT CKOPOCTH MOAbEMA MPOMBIBOYHOM KUJKOCTH, MJIOTHOCTH 00-
pa3uoB u Auamerpa yactull. lllnmaMm 3TUKeTUpyeTCsl U yIaKOBBIBAETCSA B Oymaxk-
HbIE€ MAKEThl, KOTOPhIE 3aTE€M YBO3STCA B KEPHOXPAHWIMIIE, TJI€ XPAHATCA Ha
CHELUANbHBIX MOJKaxX. Ha 3THkeTkax ykKa3bIBaeTcs B MPOLIEHTaX KOJUYECTBO
TOW WJIM WHOW TOpOJbI U ee onucanue. Hampumep, necuanuk (75%), aprumiat
(20%), n3BectHsk (5%). YkazanHbIi MeTO cTay npuMeHIThes ¢ 1931 roma mox
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Ha3BaHUEM «METO]I 0OJIOMKOBY.
Bo Bpems otbopa npod HEOOXOIUMO yUMTHIBATH BpEMsl, 3aTpauylBaeMoe
Ha MOJBbEM pa30ypPEHHBIX U YBJICUCHHBIX CTPyEH TNIMHUCTOTO PacTBOpa YacCTHI
mopoJibl OT 32005 A0 ycThsi CKBakuHbl. B mabopatopuu A3HUUN no noGerue
He()TH yCTaHOBIIEHO, YTO 00JOMKH TOpoj pazmepoM 0,3 MM TPaKTUYECKH HE
OTCTAlOT OT JBIXKEHUSI CTPYU TJIMHUCTOTO PacTBOpa, BOCXOJSIIEH MO CTBOIY
CKBaXUHBI. BBUIYy 3TOro 1jsi onpeneneHus TIIyOUHBI
3aJieTaHusl TUlacTa MOJCUUTHIBAIOT BpeMsl, 3aTpaunBae-
MO€ Ha MOJBbEM TJIMHUCTOTO PacTBOPa Ha MOBEPXHOCT.
Jlis ycraHoBieHUsl TyOWHBI BBIHOCA OOJIOMKOB pas3-
mepoMm 6ornee 0,3 MM HEOOXOAMMO BBOAHTH MOMPABKY
Ha OTHOCUTEIBHOE OTCTAaBaHHE ITUX OOJIOMKOB OT 00-
IIETr0 JIBMXKEHUSI CTPYH TJIMHUCTOTO PacTBOPA.
Teopetnuecku riyOuHy 3ajeraHus mjaacta MOX-
HO OIPEAeIUTh CleayrommM obpaszoMm (puc. 24).
[IpeanosnoxuM, 9TO NP TIIyOMHE CKBaKUHBI N U3 OT-
XOJIAIEeH CTPYH TJIMHUCTOTO pacTBopa oToOpaH oOpa-
3e1] recka. TpelyeTcst onpeneauTh ryouHy 3ajleraHus
macTa TecKa, COOTBETCTBYIOIIETO B3ATOMY O0pasly
Ha YCTbe CKBaXUHbI. COBEPIIEHHO OYE€BUIHO, YTO TIIy-
OuHa 3aneraHus jiacta OyleT Ha KaKyl-TO BEJIMYHUHY
MEHbIIIE, YeM TIIyOrHa 320051 CKBaXKMHBI B MOMEHT B3sI-
Puc. 24. Cxema om- THA oOpasma. O0o3HauMM 3Ty riryouny depe3 hi. Om-
peneneHus TayOMHBI  PEIEIIMM, CKOJIBKO BPEMEHH IOHAI0OMIOCH Obl, YTOOBI
3alleTaHys IIacTa mo  pa30ypeHHbIe YaCTHIBI MOPOA C TIyOWHBI N; MOMHS-
00IIOMKaM [OPOIBI JUCH 0 YCThSl CKBAXXUHBI. DTO BpEeMsI MOKET OBITH OM-
peleneHo Kak OTHOUIIEHWE TyOuHbBI 3ajieraHus IulacTa
K CKOPOCTH MO IbEMa IITMHUCTOTO PacTBOpa!
Yy

1

rae t — Bpemsi moAgbeMa TIIMHUCTOTO PAacTBOpa ¢ pa3OypEeHHBIMU OOJIOMKaAMHU
TIOPO/JT Ha JIHEBHYIO TIOBEPXHOCTH B cek; Ny — riryOMHa 3ajieranus miacta B M; V;
— CKOPOCTh MOJIbeMAa TTIMHUCTOTO PACTBOPA B M/CeK.

3a TOT K€ MPOMEKYTOK BPEMEHH MBI C ONPEICICHHOW CKOPOCThIO yriay0-
JsIeM CKBaXXMHY Ha BeIMuuHY h,. Bpems, 3aTpauennoe Ha Oypenue h, wu,

(=2
V2
r7ie V, — CKOpPOCTh OypeHHs B M/cek; h, — BenuunHa npoxonaku B .m. Crenosa-
TCJIBbHO,
bty
V.,

1 V2 Vo
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B A3HUU no noGwrdue HepTH MpOU3BOIUIUCH SKCIIEPUMEHTATbHBIE pado-
ThI TIO OMPEACIICHUIO CKOPOCTH TMOJbhEeMa TJIIMHHUCTOTO pacTBopa. [lpm 3ToM B
CKBKUHY TIEepe]] CITyCKOM MHCTPYMEHTA B HEOOJBIIMX MEIIOYKaX 3a0pachiBaIn
MOPCKOW paKyIICYHBIA IMECOK, OOJIOMKH KPacHOW TJIMHBI WU CTEKISHHYIO
Kpomiky. McciemoBanus mokasand, 94TO CKOPOCTh MOJAbeMa 3a0pOIIeHHBIX 00-
JIOMKOB 3aBUCHUT OT AWAMETpa CTBOJIA CKBA)KWHBI, MOIIIHOCTH HAcoca W yelb-
HOTO Beca TIMHUCTOTO pacTBopa. B pe3ynbrare SKCIEPUMEHTAIBHOTO OIpee-
JICHUSI BPEMEHH, 3aTPAdyMBaEMOro Ha MOJBEM OOJOMKOB TOPOJI C PAa3THUHBIX
TIIyOWH, MMOTYYEHBI CIEAYIOIINE TaHHbIE, TPUBEICHHbBIE B Ta0I. 9.

Kak BumHO u3 Tab1. 9, uMeeTcss HEKOTOpasi pa3HHIA MEXKTY (PaKTHICCKUM
BpEMEHEM MOJHATHS OOJIOMKOB TMOPOJBI TAaHHOTO TOPU30HTA U TEOPETUUECKH
BBIYHCIICHHBIM BPEMEHEM TOIbEMa CTPYH TJIMHHCTOTO PACTBOPA, YTO OOBSCHS-
€TCSl OTCTaBaHHEM OOJIOMKOB MOpPOJ AuameTpoM Oosbiie 0,3 MM OT JBHKEHUS
TJIMHUCTOTO PacTBOpA.

[Tomy4yeHHbIC JaHHBIC O TPOIEHTHOM COJICPKAHUU OTACITHHBIX KOMIIO-
HEHTOB BBIPAKAIOTCS B BUJIC IUArpaMM, TJI€ 110 BEPTUKAIN OTMEJaeTCs TITyOnHa
3aJIeraHus IJIACTOB, @ MO TOPU3OHTAIN — TPOIEHTHOE COJIePKAHUE OTACITBHBIX
KOMITOHEHTOB. AHAJIM3UPYs yKa3aHHBIC KPUBBIC, MOKHO YCTAHOBHUTH MPUMEP-
HBIA JTUTOJIOTHYECKHUI COCTAB MPOXOAUMBIX TTOPOI.

Tabnuya 9
OnpenesieHne BpeMeHH, 3aTPAYHBAEMOr0 HA MOIHEM 00JI0MKOB
C Pa3JHYHBIX IIyOHH CKBAKUH
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1046 10 22 1,16 1483 1,00 12,05 65 1o 2 52
1046 10 22 1,16 1483 11,10 12,45 95 1-5 51
1403 10 22 1,16 1574 3,15 4,20 65 o 3 53
1127 10 8 1,16 474 6,10 6,35 25 o 2 22
417 10 22 1,16 865 6,35 7,30 55 o 2 23
483 10 20 1,16 868 8,15 8,55 40 1o 2 31
1118 10 22 1,16 836 8,10 8,50 40 1o 2 29
403 10 22 1,16 1558 1,05 2,15 70 o 2 53

5.8. OT60p NMpo6 raza, HegTH M IJIACTOBOM BOIbI

B npouiecce OypeHusi CKBaKMH MPUMEHSIOTCSI WUCTIBITATENM IUIACTOB Ha
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TpyOax W Ha KapoOTa)KHOM Kabelle, Bce OHM OCHOBAHBI Ha BBI30BE MPUTOKA HE(-
TH U3 IIJIacTa MpU PE3KOM Iepenaze aasnenus /27,32,33/.

Hcnvimamenv nnacmos na mpyoax (UIIT)

OOBIUHO TPUMEHSAETCS KOHCTPYKILMSI HMCHBITATENs IUIAaCTOB Ha Tpybax
KNU - I'posHUH, cniyckaeMoro B CKBaKMHY Ha OypuibHBIX TpyOax. B HukHei
YaCTH yCTAHABIIMBAETCS OMOPHBIN OallIMak, Ha KOTOPbIA OMUPAIOTCS OypUIIbHBIE
TpyOBl. MeX Ty ONOpPHBIM OarMakoM (3ariIyIikoi) U GUIBTPOM, BHYTPU KOTO-
pOro MOMEIIEHbl MAaHOMETPHI, YCTAaHABIMUBAIOT OypuibHbIE TPyObl. WX mnunHa
noAOupaeTcs: Takou, yToObl (PUIBTP MOCTE CIyCKa UCHBITATENs IlacTa B CKBa-
KUHY OBbLI pa3MellleH TPOTUB MPOAYKTUBHOTO miacta. Han ¢puiabTpom ycTaHas-
JIMBAIOT MAKEP, COCTOSIIMNA U3 METATIIMYECKOTO OCTOBA U PE3UHOBOTO AJIEMEHTA.
JI7st HaJle’)KHOTO Pa300IIeHUs] UCIIBITHIBAEMOIO IIacTa Makep HeOOXOAUMO TO-
MECTUTh MPOTUB YCTONYUBBIX MOPOA.

Bpimie nmakepa yCcTaHaBIMBAKOT SICC, HUKHUM KIIAIAaHHBIMA Y3€J1 U CHELU-
aJbHBIA MEPEBOJHUK C MAHOMETPOM. SICC MO3BOMISET OCYIIECTBISATh PaCXaxHu-
BaHME OypWJIbHOW KOJOHHBI JJIsi OTphIBA Makepa OT mopojsl. Haj nepeBoanu-
KOM HaxoJsaTcsi OypuiibHbIe TPYObl, BEpXHUI KIIAMAaHHBIN y3€]l U BTOPOU CIelH-
aJbHBIN NMEPEBOJHUK C MAHOMETPOM.

BbI30B mpUTOKa MIACTOBOM MKUJIKOCTH OCYLIECTBISETCS CIEAYIOIINM 00-
pasom. [Ipu crycke OyprIIBHBIX TPYO MPH JTOCTHIXKEHHUM 3ariymikod (OMopHOTO
Oammvaka) 320051 CKBaXXHHBI BECOM TPyO CO3MAIOT HArpy3Ky Ha HCIBITATENb.
ITox meiicTBUEeM Harpy3KH pE3WHOBBIN AJIEMEHT Makepa, COKpaasich 1Mo JJINHE,
YBEJIMYUBAETCS B JUAMETpE, MPUKUMAsICh K CTEHKaM CKBA)KUHbBI, U U30JUPYET
PACIIONIOKEHHBIM TOJ IMAaKEPOM MPOJYKTHUBHBIM IIIACT OT OCTAIBHOW YacTH
CKBaKUHBI.

B 3T0 BpeMs OTKpBIBA€TCA BIYCKHOW KJIallaH HUXKHETO KJIANAHHOTO Y374,
CO3/Ia€TCS PE3KMM Mepemnaj IaBICHUM B CUCTEME HCHBITATENb IJIACTOB - MPO-
OYyKTUBHBIA IUIACT, MPHU ITOM ILIACTOBAs XKUJKOCTh JIBUKETCS W3 IUIacTa 4epes
bunpTp, OTBEpCTHE B MaKepe, HWKHUW KIIaaHHBIN y3el, cleluaibHbIi nepe-
BOJIHUK B MYCTble OypuiibHbIE TPpyObl. MaHOMETpHI B GUIBTPE U CHELUATBHOM
NepeBOJHUKE (DUKCUPYIOT PE3KOE CHUKEHHE JABJICHUS B MOMEHT OTKPBITHUS
BITYCKHOT'O KJIallaHa, a 3aTeM €ro OBICTPBI POCT B MIpoliecce 3aloiaHeHus Oy-
PUIBHBIX TPYO.

Uepes HEKOTOPOE BpEMsI MOCIIE OTKPBITUSL BIIYCKHOTO KJIallaHA B HUKHEM
KJIAMIAHHOM Y3JI€ OTKPBIBAETCSl BIYCKHOW KJIAllaH B BEPXHEM KJIANIAHHOM Y3IIE,
YTO IPUBOAUT K OBICTPOMY BOCCTAHOBJICHUIO JIaBJICHUS B HCIBITATENE O BEJIU-
YUHBI [UIACTOBOTO JAaBjeHMs. [lociie OTKpBITHS BOYCKHOrO KiallaHa B BEPXHEM
KJIAMIAHHOM Y3JI€ IJIACTOBAsI JKUIKOCTh HAYMHAET MOCTYyNaTh B OypUIIbHBIE TPY-
Obl, PACHOJIOKEHHbIE HaJ HWCIBITATENIEM IJIAaCTOB. MaHOMETp B MEPEBOJHUKE
(buKcupyeT NaBlieHUE MPU JBHKEHUU KUAKOCTU B OypuiibHbIE TpYyOBI, pacmo-
JI0’KEHHBIE BbIIIE HETO. BpeMst 0TOOpa miacToBOM XKUIKOCTH OMpPEAeseTcs] UH-
TEHCUBHOCTHIO ee nputoka (ot 20 MuH. 10 2 9acoB u Ooiee).
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Puc. 25. Komnonoska UIIT ¢ oguuMm make- _—
POM U yIopoM Ha 3a00i

1 — onopHubIit 6ammax (3armymka); 2, 5, 10, 13
— OypoBbie TpyObI; 3 — QunbTp; 4, 11 - maHo-
Merp; 6 — makep; 7 — scc; 8 — ucnbITaTENh II1a-
CTOB; 9 — 3aMOPHO — MOBOPOTHBIN KiamnaH; 12 —
UPKYJISIUOHHBIN KIanmaH

f
Jo
ST

Puc. 26. Komnanoska UIIT ¢ aByms makepamu U ynopom Ha 3a00i Uil CENEKTHB-
HOTO UCHBITAaHHS TJIACTOB

1 — onopwuerit 6ammak; 2 — YBT; 3 — KOHTpONbHBIA MaHOMETp; 4 — YpaBHUTENBHBIHN KIIaNaH;
5 — maxep I1L1; 6 — meneBoit pubTp; 7 — ocHOBHOW MaHoMeTp s 3anucu KB/I; 8 — sice; 9
— HcnbITaTend miactoB; 10 — 3amopHO-MOBOPOTHBIN ABYXUMKIIOBBIHA KiamnaH; 11 — Oypuiib-
Has TpyOa; 12 — BepxHuii maHomerp; 13 — HMPKYIAUMOHHBINA KiamnaH; 14 — komoHHa Oy-
pHIBHBIX TPYO; 15 — cron poropa; 16 — mapoBoii kpaH; 17 — ObicTpocbeMHbIe TPYOBI; 18 —
npoOHBIN KpaH; 19 — 3aaBMKKa pEeBEHTOpA.

[locne okOHYaHUSI WUCMBITAHUSI MHTEpPBAJIa UCCIEIOBAHUS 3aKPBIBAIOT 3a-
MOPHBIA KJanaH B BEPXHEM KIIAMAHHOM y3Jie IMyTEM BpallleHUs] OypUIIbHOU KO-
nouHbl puMepHO Ha 15-20 060opoTtoB. [locie 3Toro MpuTOK KUIKOCTH U3 TjIa-
CTa MpeKpallaeTcs. 3aTeM MPOU3BOJAT HATXKKY OYypWJIbHOW KOJOHHBI, B pe-
3yJbTaT€ YEro BIYCKHBIEC KJIAMaHbl 3aKPbIBAIOTCSA, a YPAaBHUTENIbHBIM KIIalaH,
HaxXOJSIIUICS B HIDKHEM KJIAllAaHHOM Y3Ji€, OTKpbIBaeTcs. B pesynbTraTe 3TOro
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JIaBJICHUE COOTBETCTBEHHO HAJ| MTAKEPOM M TIOJ TTAKEPOM BBIpaBHUBAETCS, U Oy-
pUiIbHAS KOJOHHA C MCIBITATENIeM IIJIACTOB M IUIACTOBOM KUIKOCTHIO ITOHHMA-
€TCS U3 CKBaXKUHBI.

IIpu pa3BopauMBaHMM CBeYeil OTOMpPAIOT MPOOBI ILUIACTOBOM KUIKOCTH,
OTMPABIIASA MX B JaOOPATOPHUIO JUIS HCclienoBanus. [lociie moabpemMa uCIbpITaTess
MJIACTOB M3BJIEKAIOT JIUArpaMMBbI C 3allMChI0 MOKa3aHUM MaHOMETPOB, 00padoT-
Ka KOTOPBIX IIO3BOJIICT  ONPEACIUTh  (UILTPAIMOHHBIE U  I'€OJIOTO-
IIPOMBICIIOBBIC XapaKTePHUCTHKH IIJIACTa.

Onp0606amefzb niacmoe Ha KapomdaditCHOM Kabene

[Ipeana3znaden ayisg orOopa repMeTU3UPOBAHHBIX MPOO IIACTOBOM KHJ-
KOCTH W Ta30B B HEOOCA)KCHHBIX CKBaXWHaX. [lmacT BCKphIBaeTCS KyMYJISTHB-
HBIM TIpocTpenoM. BHyTpennnii o6beM Oamnona 3,8 1. MakcumanbsHas pabodast
temneparypa 100°C. Hmwke (tabn. 10) mpuBegeHa kpaTkas TEXHHUECKAs Xapak-
TepucThka onpodosatenei Ha kadee (OI1K).

[Tpubopsr Tuma OTIK mupoko mpumensutuck B 1963 - 1969 romax mpous-
BOJICTBEHHBIMH TIPEANPUITHAMU psijia PAaiOHOB CTPaHbI, MMOKA3alu ce0sl BIIOTHE
paboToCcoCcOOHBIMU U HaAeKHBIMU. [Ipy uxX momomu ObLUT HAKOIUIEH OOLIup-
HBI MaTepuan I pa3paOOTKH METOAMKU HCIOJIh30BaHUS OMPOOOBATEIICH H
MOJIYYCH HEOOXOAMMBIN OTIBIT JJI CO3MaHusl 0OJiee COBEPIIEHHOU armapaTyphl.
C 1967 romga mpubop OIIK-7-10 3amenen tepmoctoiikum ompobdoBarenem OIIT-
7-10/27,32/.

Tabnuya 10
Texuuveckasi XapaKTePUCTHKA ONMpodoBaTeieil Ha KadeJe

[TapameTpsl T npubopa

OIlK-4-5 OIIK-7-10
JluameTp ucciemyemMoii CKBa- 120,6-127,0 196,8-273,0
KHHBI, MM
Juametp onpoboBaTens, M 70 90
Macca, kr 55 95
Jnuna npudopa, Mm ~ 3000 ~ 3000
MaxkcumanbHO JOITyCTUMOE
JaBJICHHUE, KI/CM? 350 500

Tepmocmoiixuii onpobosamens niacmos OIIT-7-10

UccnenoBanusi, mpoBeJEHHBIE B CKBaXXKMHAX Ha I1yOuHe 4 kM U OoJiee C
npubopamu tuna OIIK, moka3zanu He0OXOIUMOCTb pa3pabOTKX HOBOW MPHUHIIU-
MUaJbHOM cXeMbl mpubopa sl STUX YCIOBUU. bosblline ymnapHble Harpy3ku U
TUAPABINYECKUE yJIapbl TPUBOJIUIN K PACKIICTIBIBAHUIO U 3aKJIMHUBAHUIO TO-
BIDKHBIX TOpIHEN. B pe3ynbrate Bo3aeHCTBUSI BHICOKOCKOPOCTHBIX CTPYH pac-
TBOpa ¢ adpa3uBHBIMU JOOABKaMU CUJIOBOW IUJIMHJIP W3HAIIUBAJICS, HEHAJCKHO
paboTasii TEpMOCTOMKHE 3apsJibl U PE3UHOBBIC YIJIOTHEHUS KJIalaHa U T. 1.

st co3manust TepMocToiikoro ompooOoBatenst tmiactoB OIIT-7-10 wc-
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MOJIb30BaHa 3aMKHYTasl THAPABINYECKAs CHCTEMa JBOWHOTO JEUCTBUS C 30JI0T-
HUKOBBIMHU KJIalTaHAMH-pACIIpeIeTUTesIMUA. B mpubope mpUMEHEHBI BEPXHSS
KOMITOHOBKA 0aJUIOHA, MPUKUMHAsSI CHCTeMa C HAKJIOHHOM JIaloH, BRI30B MPUTO-
ka 0e3 mpocTpena miacta, ooecredena pabora Ha OTHOKIIBHOM Kabene. B 1965
roy ObUTA BBITYIICHBI TIEPBHIC 3aBOACKHE 0Opa3Ibl MPUOOpa M MPOBEICHBI HX
npueMouHble ucnbiTanus. CepuitHbIil BBITyCcK ObUT HayaT B 1967 romy. Amnmapa-
Typa BbITycKanack B AByxX Moaudukammsx: Ha 150°C u na 200°C ¢ xommiekra-
IIUEH TeTaIsIMKA U3 pa3HbIX MaTepuanoB (puc. 27).

['onmoBka mpubopa coerHEHA C BEPXHUM MOCTOM OalljlIoHa, Ha KOTOPOM
YCTaHOBIICH KPaH M MMEETCS THE37[0 MOJ MPUCTIOCOOTICHNE IS U3BJICUCHUS U3
OayoHa rasza, B 0OBIYHOM TIOJIOKEHHUH 3aKPBITOE 3ariaymikoi. Ha moBepxHOCTH
OajsIoHa €CTh BUHTOBAsl KaHAaBKa JJIsl TPOBOA, UIIYIIETO OT JKUJIbI Kabess K 00-
MOTKE DJICKTPOMAarHuTa.

[IprxruMHOE yCTPOMCTBO COCTOUT M3 PHIYAKHOM JaIlbl U HWJIUHAPA JBOW-
HOTO JeicTBUA ¢ mopurHeM. KopoTkoe mmiiedo phluara jambl BXOJUT B a3
MIOPIITHS; TIPY TIEPEMENICHUH MOCIEAHETO KOHEI JUTMHHOTO IJIeYa phluara JIambl
OTKJIOHSIETCS OT TIprOOpa, MprKuMas OarMak K CTCHKE CKBaKUHBI. Pe3nHOBBINM
TePMETH3UPYIOINNA OalliMaK 3aKpeTuieH Ha METaUTMYeCKOM Kapkace. bammak
CHA0XXEH OCEBOW BTYIKOU. [Ipy mOMOIIM BTYJIKH U TIEPEXOAHON JACTAIN KapKac
Oammaka OallOHETHBIM 3aMKOM COEAMHSIETCS C KJIAlaHHOW KOpoOkoul. ¥Y3en
KJIallaHa COCTOWUT W3 IWJIMHIpAa JBOWHOTO JEHCTBHUS C TOPIIHEM KIamaHa,
YIPABJISIOIINM KaHAJIOM, TI0 KOTOPOMY Mpo0a MocTymaeT B OaJIOH.

B HauanpbHOM MOJIOKEHUU KIIANaH JIEHCTBUEM MPYKHHBI MPIKAMACTCS C
cwioit 70 - 80 krc TOPIOBOM KPOMKOW K MEIHOUW KOJBIIEBON MPOKIAAKE, TOJIO-
KEHHOW Ha CeIJI0 BTYJIKH OariMaka, W 3aKpbIBaeT KaHaJ, BEAYIIUH OT HEe B
OaJJIOH; MpHU ATOM OCEBOM KaHaJl KJallaHa COEIAUHSET BTYJIKY OaliMaka co
CKBaXHHOU. [Ipy ApyroM kpaiiHeM TOJIOKCHUH KJIamaH IPYTUM CBOMM KOHIIOM
MPIKAMACTCS] K TEPMETH3UPYIOIINM MPOKJIAIKaM B JTHUIIE IWIHHIPA U U30JIH-
pyeT BTYJKY OamMaka OT CKBOKHHBI, COSTHHSIS €€ ¢ 0aNIOHOM.

30JI0THUKOBBIA MEPEKITIOUATENh CIYKHT JJIsI COSAMHCHUS Pa3IMYHBIX Ka-
HAJOB THIPABINYECKON CcUCTeMbl TpuOopa. OH COCTOWT W3 THIIb3bI-
pacipeneTuTeNs ¥ paclioIOKEHHOTO B HEM 30I0THUKA.

30JI0THUK WMEET JIBa TEPMETU3UPYIOMINX MOSICKA, TPUTEPTHIX MO THAMET-
Py KaHaJa THUIB3BI-PACIIPEICIUTENS ¢ BBICOKOH CTENEHBIO TOYHOCTH, YTO TIO-
3BOJISIET 00ECTICUUTh HAJIC)KHYIO TEPMETU3AIMIO TIPU Mepernaie JaBIeHu Ha 30-
notHuke 260 Kre/cm’. 30J0THUK CBS3aH IITOKOM C CEepPACYHUKOM JJICKTpOMAr-
HUTA U B OOBIYHOM TIOJIO)KCHUH BMECTE C CEPACUYHUKOM OT)KUMAETCS BHH3 TIPY-
KUHOU.

[ToprieHb-MyIBTHILTUKATOP COCTOUT W3 IWJIMHAPA JBOWHOTO ACHCTBUSA U
MOPIITHS, CHA0XEHHOTO INTOKOM, BXOJSIIMM B OOIIMN 00BEM, 3alOJHCHHBIN
BO3IIyXOM 10J] aTMOCc(hepHBIM naBicHueM. [Ipu naBnenun B ckBaxxuue ot 40 1o
300 xrc/cM® HCIONB3yeTCs MOPLICHb-MYJIBTHIUIMKATOP, UMEIOMHH GONBIIYIO
IJIOIIAIb CedeHMs ImTokKa, mpu AaBiaecHuu ot 300 mo 1000 Kre/cM? — ¢ MatbiM
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CEUYEHUEM IIITOKA. DTO MO3BOJISIET MOAJIEPKUBATH B MIUPOKOM JIMAMA30HE TUPO-
CTATUYECKOTO JIaBJICHHS paboyuue Mmepemnaibl B TUIpaBInyecKoi cucreme He 00-
nee 220 krc/cm?. Kommencarop YpaBHOBEIIUBAET JABICHUE B THUAPABINYECKON
CUCTEME C JIaBJIECHUEM CTOJI0a OYpOBOTO pacTBopa.

YIIOTHUTENBHBIE BJEMEHTBI W OamMak TpuOopa W3TOTABIMBAIOTCS W3
TEPMOCTOWKOW PE3WHBI Ha OCHOBE (DTOPCHIIMKOHOBBIX KaydykoB. Ha mmiToke
MOPITHSA-MYJIBTATUINKATOPA, TAE ACHCTBYET HAMOONBIINA TIepena TaBICHUS, U
B JIPYTUX OTBETCTBEHHBIX y3J1aX CTABAT KOMOWHUPOBAHHBIC YIIOTHCHUS — W3
(TOPOTLTACTOBBIX U PE3UHOBHIX KOJICII.

BHyTpeHHME TIOJIOCTH M KaHAJIBI THIPABINYECKON CUCTEMBI TIpubopa 3a-
MOJTHAIOTCS PaboUei KUAKOCTHIO (CHIIMKOHOBBIM MAaCJIOM).

B ruapasmmueckoit cucteme mpudopa OIIT-7-10 MoOTyT OBITH BBIZICIICHBL:

1) oObeM IWIMHIPA MOPIIHI-MYJIBTUILIUKATOPA HAJl €ro TapeiIKou, Io-
JIOCTh, B KOTOPOI HAXOJMUTCS 3JIEKTPOMArHUT U KaMepa KOMIIEHCATOpa, COeau-
HEHHBIC MEXTy cO00H U ¢ kaHaioM 16 (cM. puc. 27);

2) 00beM IWIMH/PA TOPIIHI-MYJIBTHILTUKATOPA O] €0 TapeaKO ¢ BbI-
BOJIOM K KaHaiy 18;

3) 00beM HUIMHJpA MOPIIHS Jambl HAJ MOPIIHEM M IWIMHIpPA KiaraHa
CJieBa OT HEro ¢ BBIBOJIOM K KaHaiy 15;

4) o0beM HMUIMHAPA MOPIIHS JIANbl O] MOPITHEM W IWIMHIpa KjaraHa
crpaBa oT Hero (TaM, TJie pacIojio’KeHa NPY)KHHA) C BBIBOJOM K KaHay 17.

OOBIYHO 30JI0THUK MPYKUHOU YAECPKUBACTCS B HUKHEM TTOJIOKCHUH, TIPU
ATOM THJIb3a-paclpeieIuTe]b CoeauHsIeT KaHal 15 ¢ xanamom 16, xkanam 17 ¢
kararmoMm 18. BeiencTBue AeiCTBUS KOMIIEHCATOPA B €T0 KaMepe, HaJl TapeJIKOM
MOPITHSA-MYJIBTAIUINKATOPA W B TIOJIOCTH JJICKTPOMArHWTA, a TaKXKe B COCIU-
HEHHBIX C HUMH YaCTSIX IIJIAHIPOB MOPIITHS JIAMbl U KJIallaHa YCTAaHABIUBACTCS
naBlieHue croindba OypoBoro pactBopa. Tak Kak IITOK  MOPIIHS-
MYJIBTHIUTAKATOPA BXOAWT B 00BEM, 3aMIOJTHEHHBIN BO3IYXOM, TO JaBJICHHUE MO/
€T0 TapeJIKOM, a TAKXKe IO TOPITHEM JIalbl ¥ B MIJIMHIPE KIanaHa CO CTOPOHBI
NPYXHHBI OyJIeT BBIIIE THAPOCTaTHYCCKOr0. PasHOCTh naBnenwmii (paboyce aaB-
JICHUE Pp) HAJ U MO TapENIKOM MOPIIHSA-MYyIbTHILTHKATOPA 3aBUCHT OT COOTHO-
IIICHUS TUTOMIAICH €TO MITOKA U TapPEIIKH:

TJI€ Pexs — THAPOCTATHYECKOE JIABJICHUE B CTBOJIC CKBAXKHHBI, S; — IUIOMIAb
TapeJIKu TOPITHI-MYJIbTUITUKATOPA; Sy — TUIOMIAIb MTOKA.

BCJ'ICI[CTBI/IG TOT'O 4YTO II0A IOPITHEM JaIlbl U B TWJIMHAPEC KiiallaHa CO CTO-
POHBI IIPYKUHBI AABJICHUC ITOBBIIICHHOC, IIPUKNMHOC YCTpOﬁCTBO HaxXoaAuTCs B
CJIOKCHHOM II0JIOKCHHMH, a KOJIbICBAs KPOMKaA TOpILA KidllaHa YIIMPACTCsS BO

BTYJIKY OaliMaka, repMeTH3upys OajuloH.
[locne yctaHoBKM mpubOpa HAa UHTEpBaa ONMPOOOBaHUSI B OOMOTKY AJIEKTpOMar-
HUTA 0 Ka0eIo MoIat0T TOK.
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B pesynbrare npoucxoauT mepeMelieHue cepAcYHUKA SJIEKTPOMAarHura,
KOTOPBIW MEPEBOUT 30JIOTHUK B BepxHee mnojoxenue (cm. puc.27, 1), run3a-
pacrpeaeauTenb coeaunseT kaHain 15 ¢ kanamom 18, xaman 16 ¢ xanamom 17;
MOBBIIIEHHOE JaBJICHUE MEPEXOJAUT B APYrol KOHEI HMUJIUHIPOB MOPIIHS Jambl
Y KJIallaHa, 3acTaBisid epeMeIaThCsl CHavalla MOPIleHb Jalbl, a 3aTeM KilalaH.
[Ipu sTOM pabouasi KUJIKOCTh, HAXOJAUBIIASICSA MO JPYTyI0 CTOPOHY MOPIIHEH,
mo kaHaiam 16 u 17 mepetexaer B kKaMepy KOMIIEHCATOpa.

[ToprieHbs TPWXKUMHOTO YCTPOWCTBA BBIIBUTACT JIAITY, MPHKHUMAIOITYIO
mpuboOp K CTeHKEe CKBaXWHBI. [locie TOro kak mporecc mpuxaTus mpudopa K
CTCHKE CKBOKHHBI OYET 3aKOHYCH, IMOJIOKEHUE KJIaraHa u3MeHseTCs (10 3TOro
BCJICZICTBHE OKa3bIBAEMOTO TPYXKWHOW COMPOTUBIICHUS KiamaH MPaKTUYECKU
OCTaBaJICS HETOJBUKHBIM), €r0 OCEBOM KaHaJ 3aKpbIBACTCS, YY4aCTOK OTOOpA
COeUHSETCS ¢ OAJUIOHOM M HauWHaeTcs mporecc orbopa mpoosl. [lepensuxe-
HUE KJIallaHa MPOMCXOIUT MOYTH MTHOBEHHO W 32 TO BpeMs, Korga oba ceiia
KJIallaHa OTKPBITHI, )KUJKOCTh HE yCIIEBAET MPOHUKHYTH U3 CKBAXKUHBI B OAJITOH.

B Teuenue Bcero BpemeHu 0TO0Opa mpoObl uepe3 0OMOTKY 3JIEKTPOMarHu-
Ta TMPOIYCKAIOT TOK, CHJIa KOTOPOTO MOKET OBITh CHIDKCHA 10 CPAaBHEHHUIO C
MTyCKOBBIM TIPUMEPHO B TpHU pasa. [locme 3aBepreHuss oToopa mpoObl TOK BhI-
KITFOYAIOT, U CEPJCYHHUK DJICKTPOMArHUTa C 30JIOTHHKOM II0J] IEHCTBHEM IIPYy-
’KUHBI BO3BpAIaeTCs B MepBOHAYAIbHOE MojiokeHne. Kanan 15 onsate coenuns-
eTcs ¢ kaHayioM 16, a kanan 17 — ¢ xkananom 18. [loBeimmieHHOE AaBiICHUE TIEpe-
XOJUT TIOJ TOPIICHb JIalbl W TpaBee KiamaHa. biarogapst TOMOJHUTEILHOMY
YCWIMIO TIPY)KWHBI B TIEPBYIO OYepeb MEePEMENIacTCsl KIIallaH, TePMETH3UPYS
OaJJIOH M COEMHSASI Y4aCTOK 0TOOpa CO CKBaXKMHOM, MOCJE Yero youpaercs Ja-
mna.

Bo Bpemst mogbeMa mpubopa Ha MOBEPXHOCTh TMPU CHIDKCHHUH JTaBICHUS
CTOJI0a PacTBOpa M COOTBETCTBEHHO JABJICHUS B THAPABINYECCKOU CHCTEME TIPH-
0opa TepMETHUYHOCTh OaioHa oOecreunBaeTCsl NEUCTBUEM MPY>KUHBI, TPUKU-
MaOIIeH TOpeIl KJIalmaHa K BTYyJIKe OamMaka.

B crnydae HEOKMIAHHOTO OTKIIIOUCHUS HAMPSDKCHUS WIH OOphIBa IETH
TOKa B IpoIiecce 0TOopa MpoObI 30JOTHUK aBTOMATHYECKH BO3BPAILIAETCS B UC-
XOJITHOE MOJIOKEHUE, a jJana youpaerca. ITuM obecrieunBaeTcs: 6e3aBapuiiHOCTh
paboT.
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Puc. 27. IlpuniiunuanpHas cxema
pabotsl mpudopa OIIT-7-10:

| — ucxonnoe momoxenue, |l — mo-
JoXeHue mpu orbope mpoOb;, 1 —
3ariymika; 2 — kpaH; 3 — 0amioH; 4 —
jana; 5 — mopIieHs iambl; 6 — Gar-
Mak; 7 — BTyJKka Oammaka; 8 — kia-
naH; 9 — npyxuHa knamana; 10 —
30i0THHK; 11 — snekrpomarsut; 12 —
cepaeynuk; 13 -  mopiieHb-
MyJbTUIUIMKaTOp; 14 — KoMmmeHca-
Top; 15-18 — coequHUTENBHBIC KaHA-
JIBI THJIPABINYECKON CHCTEMBI



3a KaxAbld UK ONepaluyd HEKOTOPOE KOJWYECTBO paboyel >KUAKOCTH
nepeTeKkaeT u3-1oJ MOPIIHA-MYJIbTHIUIUKATOPa B KaMepy KomreHcatopa (tepe-
JBIKEHHUE MOPIUIHA-MYJIbTUILUIUKATOPA BHU3 OCBOOOXKIAET HAJ €ro TapeaKou
00bEeM, MPEBBIMAIONINH 00bEM KHUIKOCTH, YXOISIICH U3-TI0J TapeIKu), H KOM-
MIeHCATOP TepeMenaeTcss BBEpX. B CBsI3M ¢ 3TUM mepuoandecku (4Uepes He-
CKOJIbKO IIMKJIOB) CIIEAyeT IOJKAYMBaTh pPabOUyI0 JKUIAKOCTH IO TapeiKy
MOPITHSA-MYJIBTUTITUKATOPA.

[Tpumenenue B TepmocToitkom ompobosatene miactoB OIIT-7-10 30m01-
HUKOBOTO TMEPEKJII0YaTeNs] UCKII0YAaeT BO3MOXHOCTh BO3HUKHOBEHHUS PE3KHUX
TUAPABIMYECKUX YIapOB B THUJPABIMYECKOU cHCTeME MpuOopa U OOJBIINX
yAapHBIX HAarpy30K B €ro JAeTalisX, HaOIIoJAaeMbIX B OMPOOOBATENAX IIACTOB
tuna OIIK mpu nomaye BBICOKOTO THAPOCTATUYECKOrO JIABIICHUSI HA CUIOBOU U
BO3BpaTHBIN nopmHU. B ipudope OIIT-7-10 MeHbIIIe 0macHOCTh 3aKJIMHUBAHHUS
MOABMKHBIX YacTed M3-3a TeMIlepaTypHBIX Aepopmaiuid, 4eM B CHIIOBOM Y3Ji€
onpoboatenei miaactoB Tuma OIIK. DT oOcTosTenbCTBa, a TaKkKe MOHUKEH-
Hble paboune nepenajnbl JaBlICHUS B THAPABIMYECKON cUCTEME 00eCleunBaioT
paboty npubopa OIIT-7-10 Ha GombmUX TITyOMHAX MPU 3HAYNUTEIHHBIX JaBJIE-
HUSX CT010a OypOBOr0O pacTBOpa M BHICOKUX TEMIIEpaTypax.

Omnpo6oratens miactoB OIIT-7-10 ommmuaercs ot mpubopos Tuna OITK
Oonpiel mpoctoToi. [Ipu paboTe ¢ HUM UCKITIOYAIOTCS TPYJIOEMKHUE MPOLIECCHI
MPOMBIBKH U 3apsiKU KaMep U IMPOMBIBKH CHIIOBOTO y3Iia, HE TpeOyeTcs cre-
[UaJbHBIA TEepCOHAN JI1 BEACHUS MPOCTPEIOYHBIX U B3PBHIBHBIX PabOT.

Coznanne mpudopa OIIT-7-10 obecnieunno anmapaTypHyto 6a3y AJs MIu-
poxoro BHenpenust metoga OIIK. HanexxnocTs U xoporiasi paboToCIOCOOHOCTD
npubdopoB OIIT-7-10 B rmy0OKMX CKBa)XWHAX JOKa3aHa B XOJE BBHITIOJHCHUS
3HAUYUTENILHOTO 00beMa paboT B pa3IMUYHBIX pailoHaX CTpaHbI U 32 pyOeKOM Ha
rIyouHe 70 5,5 KM.

Mertozsl onpoOoBaHUs TJIACTOB UCTIBITATENIMU HA TpyOax v ompoOoBare-
JsIMHU Ha Kalese JOMOJHSAIOT ApYyr Apyra. OHU JOMKHBI pa3yMHO COYETAThCS B
3aBUCUMOCTH OT YCJIOBUM paOOT U MOCTABJIEHHBIX 3a]ay B €IMHOM KOMILIEKCE
paboT 1Mo HCCIIeI0BaHUIO CKBAXKUH B Tpoiiecce Oypenus. [Ipumenenue onpobo-
BaTeliel MIacTOB Ha Kabese pacliupseT reoJIOrMYecKhe BO3MOKHOCTH METO/I0B
onpoOOBaHUsI HEOOCAKEHHBIX CKBAaXXUH M Oyarojapsi OnepaTuBHOCTH U SKOHO-
MUYHOCTH MO3BOJIET YBEJIUYUTH 100 ONMMPOOOBAHUN B OTKPHITOM CTBOJIE.

Jliist oTOOpa MIIACTOBBIX KUJKOCTEH, KPOME TOTO, MPUMEHSIIOT Pa3TUYHbIC
TUIIBI TPOOOOTOOPHUKOB /27/.

Ilnacmoswiii npoboombopnux C-3. OOBIMHO HCHOJB3YETCA I OTOOpa
po0 raza, He)TU U BOJBI U3 IJIACTOB JIO CITyCKa 00CaJHON KOJOHHBI B CKBAXKU-
Hy. [Ipencrasisier moJblii TEPMETUYECKUN COCYH, COCTOSIIIUNA U3 KOpItyca, CTO-
1opa, CepJIeYHrKa, CTEPKHsI, KOJIblIa, MPOKIAI0K, TPyOOUKH, KOJIaka 1 rojoB-
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k. B kaMepy OOKOBOTO CTpEJSIIONIEr0 TPYHTOHOCA BMECTO OOMKa BCTABJISIIOT
MpoO0OTOOPHUK €MKOCThIO 17 em®, umerowmit dbopmy cHapsiaa, nuameTpom 43
MM 1 gyHON 108 MM. Tlocne BrIcTpena 1 B MOMEHT IPOHUKHOBEHUS B TIOPOTY
MpoOOOTOOPHUK aBTOMATHYECKH cpadaThiBaeT M pa3duBaeT Koymadok. Ilox
JEUCTBHEM IJIACTOBOTO JABJICHHSI BHYTPEHHEE MPOCTPAHCTBO MPOOOOTOOPHUKA
3aMOJIHSETCS TOW JKUAKOCTHIO MJIM Ta30M, KOTOPHIMHU HACHIIIEHA JIaHHAsl 4acThb
miacTta. B CkBaXuHY OJHOBPEMEHHO CITYCKAIOT THPISHAY u3 12 mpobooTOopHU-
KOB, 4TO MO3BOJISIET UCCIEAOBaTh HECKOJbKO IJIACTOB WJIM U3YUYUTh pacmpee-
JICHUE JKUJIKOCTEH WJIU ra30B OT KPOBIU JI0 MOJOIIBKI B U3ydaemMoM racte. Co-
JepKUMOe MPOOOOTOOPHUKOB 3aTEM HCCIENYETCS B COOTBETCTBYIOINIEH Tabopa-
TOPHH.

Ilpoboomboprux enyouruslil ¢ yacosvim mexanuzmom I1J[-3M. Onuce-
BaeMbIil MPOOOOTOOPHUK MpeaHa3HA4YeH IS 0TOOpa MIacToBOi HehTHU U3 JeH-
CTBYIOIINX HEPTSIHBIX BEPTUKAIBHBIX, HAKJIOHHBIX CKBAXHUH C TU(TOBBIMU TPY-
6amu muamerpom 50,8-63,5 mm. I'myOmna ot6opa mocturaer 3000M, oOwvem
poOs1 800Mmi, pabouee maBiaenue He O6omee 300 atM, pabouas TemmepaTypa A0
+100 °C, rad6aputsr 36x2700mMm, macca 10,5 kr.

Ilpoboomboprux [IPU3-11. Ilpumensercsa st oToopa npoO KUJIKOCTH U
PaCTBOPCHHBIX B HUX Ta30B B Pa3BEIOYHBIX M IKCILTyaTAIlMOHHBIX CKBAKUHAX.
Pabouee naBiaeume mo 250 arm., radaputhl 35x1984 mm, macca (¢ rpy3om)
7,3KT.

KpoMe npumeHeHus ucnbITaTeneil miacTtoB U mpoOOOTOOPHUKOB, B MPO-
necce OypeHUs MpU TMOSBICHUH B MPOMBIBOYHOM >KHUJIKOCTH MPUTOKOB Trasa,
HepTH ¥ TIacTOBOM BOJBI HEOOXOAMMO MPOU3BECTH OTOOP MpOO At ux jgado-
paTOpHOro uccineaoBanus. B ciaydae mosiBlIeHUs] B MPOMBIBOYHOM *KHUJKOCTH Ta-
3a cieayeT oTo0paTh Mpoly IS ero aHaIu3a.

["a3 u3 OypoBOro pacTBopa OTOMPAIOT C MOMOIIBIO BOPOHKH, KOTOPYIO yC-
TaQHABIIMBAIOT Ha TTOBEPXHOCTH BBIXOJAIIETO U3 CKBAKHHBI PACTBOPA IMIUPOKOM
€€ CTOPOHOM, IIPU 3TOM €€ CJIErka MOorpy»arT B MPOMBIBOUHYIO KHAKOCTh. Ha
Y3KyI0 CTOPOHY BOPOHKHU HPHUKPEIUIAIOT PE3MHOBYIO TPYOKY, BTOPOW KOHEI
BBOJISAT B OTBepcTHE OyThUIH (0OOBIYHO OYTBIIKA W3-TIOJ] IIAMITAHCKOT'0), 3aIoJI-
HEHHOU BOJOM M ONMPOKMHYTOM B KaKyl-TO €MKOCTh C BOJOM. ['a3, ymaBnuBae-
MBI M3 MPOMBIBOYHOU >KUJIKOCTH, MOCTEIEHHO BBITECHSET BONY M3 OyTbUIH,
CKAIUIMBAasiCh B ee BepxHel yactu. Korjga B OyThUIM OCTaeTCs HEMHOTO BOJIBI, €€
TOPJIBIIIKO TOJ BOJIOM 3aKpbIBAlOT MPOOKON M 3alMBalOT CyprydyoM. byTeuib B
OTIPOKWHYTOM BHUJIE BO W30€KaHUE YICTYUYNBAHUS Ta3a OTIPABISIOT /IS aHAJIH-
3a B naboparoputo. [ns orbopa Oosiee uncTo MpoObI BOPOHKA U PE3MHOBAs
TpyOKa JTOJ>KHBI OBITH MPEABAPUTEIBHO MPOMBITHI Ta30M, TOJIBKO MOCIE 3TOTO
MOXHO OTOMpaTh MpoOy raza B OyThLIb.

B cnydae mosiBneHusi B MPOMBIBOYHOU KUAKOCTA HE(THU CIEAYeT OTO-
OpaThb IpoOy €€ ¢ MOMOIIBI0 00BIYHOTO Benpa. OToOpanHas mpoda GUIbTpyeTCs
OT TIMHUCTOTO PacTBOpa 4epe3 Os3eBYI0 TKaHb, CIOKEHHYIO B 2-3 cinost. O0beM
poObl HE MeHee 2-3 11 Hed)TH, OHA OTIPABIISIETCS B Ta0OPATOPHIO JIJIsl aHAIIH3A.
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[IpoGa HedTu COMpPOBONKIAETCS STUKETKOW, Ha KOTOPOM YKa3bIBAETCS HOMED
CKBaXXUHBI, r1yOnHa 32009, IJIACT, OTKY/AA B34Ta Mpoda, fara ee otdopa, a Tak-
e KeM oHa B3sta. Kpome Toro, mocne BhI30Ba MPUTOKA HEPTU U3 COOTBETCT-
BYIOILIETO TJIaCTa MPU ONMPOOOBAHUU CKBAXKUHBI HE(YTH 0TOMpaeTcst U3 MPOOHOTO
KpaHHKa Ha YCTh€ CKBAXXMHBI U TaKKe OTHpaBisieTcs B Jlabopatoputo. I[locne
YCTAaHOBKH IIEMEHTHOTO MOCTa (WJIM B3PBIBHOTO Iakepa) NMpH UCIBITAaHUH ClIe-
JOYIOIIEro IulacTa Takxke oTOuparoT mpolOy HedTu Ha ycThe. [ns orOopa mpod
MJIaCTOBOM HE(DTH B CKBAXKUHY CIYCKAIOT ITYOMHHBIA TPOOOOTOOPHHUK.

[Ipu nosiBneHUH B MPOMBIBOYHOM KUJIKOCTH IJIACTOBOM BOJBI HEOOXOIU-
MO 0TOOpaTh MpoOy TIMHUCTOrO pactBopa. JIis XMMHYECKOro aHaiau3a OTO-
OpaHHyI0 TPOOY MPOIEKHUBAIOT Yyepe3 OsI3€BbI MEIIOUEK B OYTHUIKH, 00BEM KO-
TOPBIX JOJDKEH OBITh HE MEHee 3 1., U OTHPABJISAIOT B abopaTopuio. OToOpaH-
Hasg mpo0a COMPOBOXKIAETCA ITUKETKOM, B KOTOPOM OTMEUaeTcs IUIOIIajib, HO-
Mep CKBaXXKHMHBI, TJIyOMHa 32004, IiacT (TOPU30HT), OTKY/a B3STa poda, Jara ee
orbopa. IIpu 3TOM HEOOXOIUMO MOMHUTH, YTO OYPOBOM PACTBOP CMEIIUBAECTCS
C IJIACTOBOW BOJIOM B pa3iM4YHbIX mponopuusax. [loaTomy mo mpob6am mpomsi-
BOYHOM JKMJKOCTH C IJIACTOBOM BOJAOM MPAKTUYECKHM HEBO3MOYKHO JEIATh BBI-
BOJ O PU3MYECKON U XMMUYECKOWU XapaKTePUCTUKE IJIACTOBBIX BOJ.

5.9. IIpoBenenne komiviekca 'MC B ckBaKuHAX, HX HHTEPIpeTAIHS
5.9.1. lIpoBenenue kommiekca F'NC

B manHoM pasznene paccMOTpeH HEOOXOAUMBIN KOMIIJIEKC MPOMBICIIOBO -
reo()U3NUECKUX HCCICIOBAaHUM B 3aBHCHUMOCTH OT KaTeropuM CKBaxkuH. [Ipum
sToM Haubosee nojaHbiid kKomiuieke I'MC nomxeHn ObITh, OYEBHIHO, TPUMEHEH B
OTIOPHBIX, TTAPAMETPUUECKHUX M TTOMCKOBBIX CKBaKHHAX. DTO MOKHO OOBSICHUTH
TE€M, YTO OTMEYECHHBbIC CKBAKUHBI OYpSITCS B HOBBIX pailoHax W Ha ci1abo u3y-
YEHHBIX TUIOMIAASX. B pa3BeloYHbIX CKBaXMHAX KOMILJIEKC HCCIEI0BaHUN OY-
JIEeT YK€ MEHbIIIeTo 00beMa. B sKCITyaTallMOHHBIX CKBaXKMHAX KOMIUIEKC IPO-
MBICJIOBO - T€O0(PU3NYECKUX HCCIICTOBAHMI MPOBOJIUTCS B €Ile MEHBIINX 00be-
max /30/.

Haubomnee neranbHO reou3nueCcKUe MCCIeIOBAHMS MPOBOISITCA B HHTEP-
BaJlaX HE(PTEra3oHOCHBIX CBUT. {71 MX M3Y4EHHS MPUMEHSIETCS ONTUMAaIbHBIN
KOMITJIEKC MCCIIEOBaHM, a 3aMiCh KPUBBIX Mpomu3BoauTcss B macmrade 1:200.
IIpu 3TOM BECh CTBOJ CKB)XHHBI M3ydaeTcs, Kak u3BecTHO, B MacimTade 1:500.
OO6b1yHO reo(U3NIECKUE UCCICIOBAHUS B CKBAKMHE MPOBOASATCS MOUHTEPBAIIb-
HO, 1o Mepe Oypenus. KomnuecTBO MHTEPBAJIOB 3aBUCHUT OT TNIyOMHBI CKBaXKH-
HbI, €€ KOHCTPYKLHMH, a TakXe OT uHuciia HedTEera3oHOCHBIX CBHUT, KOTOPHIC
BCKPBIBAKOTCS] CKBAKUHOM.

BonbIMHCTBO MPOMBICIOBO — Ire0()U3UUECKUX HCCIEI0BaHUN HE0OXOI1-
MO MPOBOJUTH B HEOOCAKEHHON KOJIOHHOHN CKBa)KWHE. PagnoakTHBHBIE METO/IBI
HCCIIEIOBAaHUM MOHO MPUMEHATH U B AKCIITyaTallMOHHON KOJIOHHE, OJHAKO 3TO
MPUBOJIUT K CHUKEHMIO MX KadecTBa. [locie KperieHus KOJOHHOM CKBa)KUHBI
MOYKHO TPOM3BOJUTH TaK)K€ TEPMOMETPUIO, aKyCTHYECKUN M MUMIYJIHCHBIM Ka-
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potax. Kak mpaBuio, nepea CoyckOM HaNpaBlICHHS U KOHJYKTOpa, €Clu Io-
CJIEIHUH CITyCKaeTCs Ha CPaBHUTEIHLHO HEOOJBINYIO ITyOUHY, U JJAHHAsl 4acThb
pa3pes3a 0OBIUYHO YK€ M3y4YeHa CTPYKTYPHBIMU CKBOXKMHAMU WJIA paHee MpoOly-
PEHHBIMU T1YOOKMMHU CKBOXKMHAMU, F€0(U3NUECKUE UCCIIEI0BaHUS OOBIUHO HE
nposoasrcs /10,13,14,18,23,25,33,36,38/.

B ckBaxuHax, KOTOpble OypsT Ha 3HAYUTEIBHYIO TIIyOHUHY, POMBICIOBO-
reopu3NYECKUe HCCIEOBaHUSI MPOBOMASTCSA, KaK MPaBWIO, MOCJIE MOJHOIO
BCKPBITHS KaX10U HE()TETa30HOCHON CBUTHI. ITO HEOOXOIUMO JieJaTh Ha OCHO-
BE yueTa CJIeAyIuX (akTopoB: 1) KauecTBO TeoU3NUECKOro MaTepuaia Imo-
JTy4aroT 0oJiee BHICOKMM; OYIyT TOUHEE BBIJICJICHBI TPOJYKTUBHBIE TIACTHI, yC-
TAQHOBJICH XapaKTep MX HACBIIICHUS U OMpPEAEICHbl UX KOJUIEKTOPCKUE CBOMCT-
Ba, 2) HE JOXHUIAsICh OKOHUAHUs OYpeHHUs BCEH CKBaKHMHBI, ropas3/io ObICTpee
OyZeT pelieH BOMPOC O MPOIYKTUBHOCTH YK€ BCKPBITOW 4acTH paspesa; 3) Oy-
JIET TAPAHTUPOBAHO MOJy4YeHHE O0JIee MOTHOM U KaueCTBeHHON nH(pOpMaluu Mo
CKBaXXUHE, €CIIU €€ MPUAETCS JUKBUIUPOBATh, HAPUMED, MO MPUUYMUHE €€ aBa-
pun. I'eopuznyeckue uccie0BaHus CIeayeT NPOBOAUTH HE MO3/IHEE YEM Uepe3
S CyTOK MOCJi€ TOJHOTO BCKPBITUSL BCEW MPOAYKTUBHOW Tou. YTOOBI Oosiee
TOYHO M MPABWIBHO YCTAHOBUTH MOJIONIBY MPOTYKTUBHOM CBUTHI, PEKOMEHIY-
eTcs mpoOypuTh ckBakuHbl Ha 50-150M Hmke ee momomBel. Eciu mpomayKTHB-
HbIE OTJIO)KEHUSI UMEIOT OOJIBIIYIO TONIIHUHY, UX PEKOMEHYETCsl U3y4aTh B He-
CKOJIBKO TIPUEMOB, pa3zeiuB BCo TommuHy Ha nHTepBaibl B 200-300M.

Kaxnaeiit mocneayromuii WHTEPBAI Te0(PU3MYECKUX MCCICIOBAHUN B
CKB)KHHE JIOJDKECH MEePEKPBIBATh MPEABIIYIINI He MeHee yeM Ha 50 M. Do 1o-
3BOJISIET JIYUIIIE YBSI3aTh MEXAY COOOM MOTy4eHHbIE TeOPU3NUECKUE MaTEpUaIbl
U UCKIIIOYAET MOJyYEHHE BO3MOXKHBIX OIIHUOOK. IlepexpriTie MHTEpBAJIOB HC-
CJIe/IOBaHUN CTAHOBUTCSI HEBO3MOKHBIM, €CIIM CKBaXXMHA 00CAXKMBAETCSI TEXHHU-
YECKOU KOJIOHHOM.

B nouckoBBIX CKBa)XXMHAaX MO BCEH JJIMHE CTBOJIA OOBIYHO MPOBOMASTCS
CIEAYIOIINE HCCIEIOBAHUS: JIIEKTPOMETPUS MNOTEHIMAA- WA TPAJUCHT-
sopgamu (KC) m 3anuch ciontanHor nosisspusanuu (I1C) (cranmapTHBIN Kapo-
Tax), KaBEPHOMETPHUS, pagroMeTpus, razoMmerpus. [lociemaHsss mpoBOAUTCS B
MEPBbIX OJHOM-IBYX CKBaXXMHAX Ha UcCcaeayeMol mioniaau. B unreppane Hed-
TETra30HOCHBIX OTJIOKEHHI B MOUCKOBBIX CKBa)KMHAX MPOBOIATCS OOKOBOE Ka-
poraxsoe 30oHaupoBanue (BK3) MmaThio-1mecThiO MOIOIMIBEHHBIMU U OJHHM KPO-
BEJIbHBIM TpajnueHT-30HAamu, [IC, MUKpo30oHIHUpOBaHKE, KaBEpHOMETpUS, pa-
nuometpust (I'K+HI'K), 6okoBo#i kapoTax.

Jomyckaercst cokpaiienue koimdectBa 30HA0B bK3 B xopomo u3yyeH-
HbIX MHTEpBaJlaX pa3pe3a U MO Mepe BHEAPEHHS HOBBIX METOJOB KapoTaxa,
o0ecrneunBaloIINX OINPEETIECHNUE YIENbHBIX 3JIEKTPUUECKUX COMPOTUBICHUN B
30H€ MIPOHUKHOBEHUS (PUIIbTPATa MPOMBIBOYHOM JKUJIKOCTH WUJIU 32 €€ Mpejena-
Mu. Kpome o00s3aTenbHOr0 KomIuiekca paboOT B MPOAYKTHUBHBIX HHTEpBaJIaX
pa3pes3a CKBa)XKMH JKeJIaTelIbHO MPOBOAUTH JOIMOJIHUTEIbHBIE HccaeaoBaHus. K
HUM OTHOCSITCS MHJYKIIMOHHBIM METOJI, 0OKOBOM MUKPOKApOTaxK, raMMa-raMma
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METO/I, AKYCTUYECKUIN METOJ, TEPMOMETPHUS.

B pa3Be10uHBIX CKBaXXKMHAX MPHU M3YUYEHUU BCETO pa3pes3a MOKHO HE Mpo-
W3BOJUTH Ta30METPUUYECKHE pabOThl, a B MPOJYKTUBHON YacTH- OOKOBOM Kapo-
tax. [locnenuuii mpu HEOOXOAMMOCTH MOXKET OBITh BBIMOJHEH KakK JIOMOJIHU-
TEJBHBIA METOI.

B skcruryaTanmOHHBIX CKBOXKMHAX MPU UCCIEIOBAHUSX MO BCEMY CTBOIY
CKBaXXUH O0fA3aTEIbHBIMA METOJaMHU SIBIISIOTCA CTaHJAPTHBIA KapoTaX U Ka-
BEPHOMETpPHUS, a MPU OTCYTCTBUU 3aMETHOU PA3HUIIBI MEXAY COMPOTUBICHUSIMHU
IJIACTOBBIX BOJ U OypOBBIX PAacCTBOPOB - raMma - METOJA. B mpOIyKTUBHBIX HH-
TepBajlaX SKCIUTYyaTAllMOHHBIX CKBAXKHH K 00S3aTElIbHBIM METOAaM OTHOCATCS
OOKOBOE KapOTaXKHOE 30HAMPOBAHUE, PATUOMETPHUS, MUKPO30HIUPOBAHUE, Ka-
BepHoMeTpus. Pamquomerpuro (I'K, HI'K) cinemyeT mpoBOauTh s MOCICIyIO-
IIIEr0 MCIOJIb30BaHUs €€ MPU KOHTPOJe 3a pa3zpaboTkoit. Bompoc o HeoOxoau-
MOCTHU HNPUMEHEHHUSI JTOMOJIHUTEIbHBIX METOJOB JOKEH PEIIaThCsl B 3aBUCUMO-
CTH OT XapakTepa pa3pe3a U Ha3HAuYCHUS! CKBaXUHbI. PEKOMEH/IOBaHHBI KOM-
IUIGKC TPOMBICTIOBO- Teodm3uueckux wuccinenoannii (['MC) mpuBeneH B
Tabn.11.

5.9.2. Onpene.ﬂenne MmoCJIeA0OBaATC/JIbHOCTH HAaILJIaCTOBaAHUA IOpPOaA B
CKBa*KHHaXx

B npouecce reonornyeckon uarepnperanuu ['MC npu koppensanuu pas-
PE30B CKBAXKMH YCTAHABIMBAKOT IOCIEIOBATEIBHOCTh 3AJIETAHUS MOPOJ B CO-
CETHUX CKBaXMHAX WM B npenaenax miomaau. [Ipy 3ToMm BO3HUKAIOT CIeayro-
e caydan /13/.

1. TopuzoHTanbHOE 3ajeraHve Mnopoja. B KoppenupyeMmbiX CKBaKHMHAX
CPaBHMBAEMBIE IIJIACTHI OTMEYAIOTCA OJMHAKOBBIMU 3HaueHUSIMU KpuBbix KC n
I1C Ha KapOTaKHBIX KPUBBIX.

2. MoOHOKIMHAIBHOE 3ajJieraHre Mopoj. B wucciaemyeMbIx CKBaKHHAX
CpaBHUBAEMbIE IJIACTHI (PUKCUPYIOTCS OAMHAKOBBIMHU 3HAYEHUSIMHU MapaMeTpPOB
Ha KapOTaXHbIX KPHUBBIX, KOTOPBIE MPOCICKUBAKOTCI IOJ OINPEICICHHBIM H
OJIMHAKOBBIM YIJIOM.

3. Hanwume aHTUKIMHATBHBIX CKIAMOK. [lpw cpaBHEHMHM W KOppesAIun
KapOTaXKHBIX JHArpaMM yCTAHABJIMBACTCS, YTO B sJIpe CKIAAKH (BO BHYTPEHHEH
€C YacTH) 3aJIerafoT 0oJiee IPEBHUE TIOPOJIbI, YEM Ha €€ KPBLIbSIX.

4. Hanuuue CUHKIMHAJIBHBIX CKIaAOK. [Ipu koppensiiuu cpaBHUBaEMBbIX
wiactoB no kommuiekcy ['MMC ycranaBiamBaeTcs, 4To B MYJIbJI€ CKJIAJKHU 3ajera-
10T 00Jiee MOJIOJIbIE TTOPObI, YEM HA KPBUIbSIX.

5. OnpokunyThie ckiaaku. [Ipu Koppensiuuu OTI0KEHUH, clararliux Ta-
KHe CKJIaAKH, OyneT HaOMIoIaThCcsl MOBTOPEHUE IJIACTOB, T.K. B SIAPE CKIAIKU
OynyT GuKCHpOBaThCA OoJiee APEBHHUE MOPOABI, a BBIINIE U HIDKE- OoJiee MOJIO-
JIble TIOPOJIbI, T.€. OYAET clieyIollas MOoCIeI0BATeIbHOCTh 3aje€raHus IJIacTOB!
1,2,3,4,5,4,3,2,1.

6. TekToHnueckoe HapymieHue- copoc. [Ipu kKoppensuuu OTIOKEHUN B
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npejenax TakuX TEeKTOHUYECKMX HapylIeHH OyJeT YyCTaHaBIMBATHCS BBINAJIE-
HUE W3 pa3pe3a ONpeAesICHHON YacTH IUIACTOB 3a CUET COPOLIEHHOrO y4acTKa,
T.€. OyJleT HaOII0IaThCsl CIENYIONIAs OCIEeI0BaTEIbHOCTh 3ajeraHus MIacTOB!
1,2,3,45,...,7,8 u T.11.

/. TextoHmyeckoe HapyuieHue- B30poc. Ilpu koppensiuu pazpe3oB
CKBa)XMH MO JIaHHBIM KapoTa)ka 3a CUET HaJBUHYTON YacCTH IUIACTOB - HA JIPY-
ryto OyJeT HaOJroJaThCsd MOBTOPEHHUE 3alieTaHUs IJIACTOB, T.€. (PUKCHpyeTCs
CIIeyroIIas mocIe0BaTeIbHOCTD 3ayieranus miactos: 1,2,3,4,5,6,1,2,3,4,5,6.

8. YcraHOBIICHHE BBHIKIIMHUBAHUS TUIACTOB, MX (hAIlMATBHOTO 3aMEIICHUS.
[Ipu xoppensauuu Takux CKBAXKUH OyneT HaOJI0/IaThCs BBIMAJCHUE U3 pa3pes3a
OMpENICNICHHBIX MAaYeK MECKOB U MECYaHUKOB, MOSIBJICHUE TJIMHUCTO- aJIEBPOJIU-
TOBBIX IJIACTOB.

Tabnuya 11

OcHoOBHBIE METOAbI U BUABI reoqm:;nqecmlx I/ICCJICIIOBaHI/Iﬁ pa3pe3oB

CKBAKHH B MPOHECCE IKCINTYATANUOHHOI'0O 6ype}mﬂ

Bunpr Merto b1 .
dusnyecKue CBOMCTBA METOAA
pabot HCCIIeIOBaHMS
1 2 3
DekTpo- CTaHIapTHBIN YIIEKTPU- MerTopl AJIEKTPOMETPUU OCHOBaHBI Ha
MeTpus yeckuit 3081 (KC u I1C) U3y4YCHUU DICKTPOMETPHUUECKHX CBOMCTB (co-

bokoBoe anexkrpuye-
ckoe 3ouaupoBanue (b33)

MPOTHUBJICHUS TIOPOJ) MO Pa3pe3y CKBaKHMH. 3a-
KJTFOYAETCS B U3MEPCHUU KAKYIIMXCS YISIbHBIX
COIPOTHUBJICHHUH MOPOJI BJIOJb CTBOJIA CKBYKHUHBI
IPU TIOMOIIU CTAHAAPTHOTO TPEX3JICKTPOTHOTO
3ou1a (Meton KC) u ecrectBennbix (Metox I1C).

W3mepsieTcst Kaxkyleecs CONpPOTUBIICHUE
MOPOJT BJIOJIb CTBOJIA CKBa)KHMHBI MPU TOMOIIH
AJIEKTPUYECKUX 30HJOB DPA3IUYHOTO pPa3Mepa,
4TO0 00eCneynBaeT pa3Hylo NIyOHMHHOCTh HCCIIe-
JIOBaHUS B HAIPABJICHUH, MEPIECHIUKYIIPHOM K
OCHU CKBA)KMHBI.

Mukpo30H1upOBaHue
3aKJII04aeTCsl B U3MEPEHUH Ka)KyIIUXCS
COINPOTHBIICHNI YaCTHU IUIACTa, MPUJIETAIOUIEN K
CTEHKE CKBAXKHHBI.
PesuctuBumerpus

Meroa conpoTuBIeHUSA
SKpPaHUPOBAHHOIO 30H]a

W3mepeHne 3IEKTpUUYECKOTO CONPOTHB-
JeHus OypoBOro pacTBopa

OcHOBaH Ha U3MEPEHUM KaKYILUXCS CO-
IPOTHUBJIEHUHM NPH MOMOIIM 30HAOB C (OKYCH-
PYIOIIUMH 3JeKTpoaaMu (Ui CBEIEHHS K MH-
HUMYMY YT€UKH TOKa B CTBOJIE CKBa)XMHBI, UTO
oOecrieynBaeT OOJBLIYIO TIYOMHHOCTH HCCIIE-
JIOBaHHH JIEKTPUIECKUX CBOWCTB MOPO)
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[Mpomomxkenue tadm. 11

1

2

3

Paguomer-
pus

I'amma-meron (I'M)

I"'amMa-ramMmma-MeTox
(I'rMm)

HelitponHslii raMMma - me-
TOJl U METO/I HABEACHHOM
aktuBHOCTH (HI'M 1 HA)

Helitpon-HelnTpoHHbII
meton (HHM)

HelitponHslil METOL 110
TEIUIOBBIM HEUTPOHAM
(HHT)

HelitponHslii MeTOL 110
HaJTEIUIOBBIM HEUTPOHAM
(HHKgr)

NMnynbCHBIN HEUTPOH-
Heiii Mmetoa (MHHM)

Mertobl paAMOMETPUM OCHOBAHBI HA U3y4e-
HHUM €CTECTBEHHOM MJIM MCKYCCTBEHHO BBI3BAHHOMU
PaaMOAKTUBHOCTH TOPHBIX MOPOL

NsMmepsercs ecTrecTBEHHAas paauo aKTHUB-
HOCTh (OOYCIIOBJIGHHAsI TMPUMECAMHU PaIHOdJIic-
MEHTOB) MOPOJI BJIOJIb CTBOJIA CKBAKHUHBI

OcHOBaH Ha M3MEPEHUHM HHTEHCUBHOCTH 7Y
raMma-u3JIyueHuss OT UCTOYHHMKA Y-KBAHTOB, YC-
TAaHOBJIEHHOI'O HA pAacCTOSIHUM OT HWHIAMKATOpa
raMma-u3iaydeHus (u3mepenus nokazanuii ['TM
OIIPEAEISIOTCS IUIOTHOCTBIO CPEJIbI, OKPYKarOLIen
npubop 'TM). Henocratok merona 'TM - He3Ha-
yutenbHbIi (10 10 cM) pamuyc ucciieZoBaHus, B
CBSI3U C UYE€M CWIBHOE BIIMSHHME OKa3bIBacT Cpeja:
JMaMETp CKBaXMH, KOHCTPYKLUSI, INIOTHOCTh pac-
TBOpPA U T. IL

N3mepsieTcss ramMma-u3ilydeHue, BBI3BaHHOE
oOnmydeHHeM TMOpOJ HCTOYHUKOM HEUTPOHOB
(BTOpMYHOE Y raMMa-u3iayueHue). MeTon HaBe-
nenHo#t aktuBHocTH (HA) siBiisieTcsi, 1O Cyiect-
By, MoauduKkanuel HEHTPOHHO-TaMMa MeToja
(HT'M). OH 1no3BoJIsIeT OICHUTH AJIEMEHTHBINH CO-
CTaB FOPHBIX MOPOJ B CKBAXHUHE IO CHEKTPY UX
raMma-u3JIydeHus

I/I3Mep${IOT IJIOTHOCTH TCIIJIOBBIX HCI>'ITp0HOB
BJOJIb CTBOJIa CKBAXXWH

BennunHa MIOTHOCTH TEILIOBBIX HeﬁTpo-
HOB 3aBHUCHUT OT HeI>'ITp0HHLIX CBOICTB TOPHBIX IO~
poa u OoIpeACIACTCAd UX CIIOCOOHOCTBIO 3aMCAJIATh
HeﬁTpOHBI, 4YTO TECHO CBA3aHO C BOOOPOOOCOALCP-
JKaHUECM OTUX TIOPOJA

CrenuanbHbli  CYETYUMK  PETUCTPUPYET
TOJIBKO HAJATEIIOBBIE HEHUTPOHBI, TEIIOBBIE XK€
MOTJIOLIAKOTCS OKPY)KAIOLUM CYETUYMKOM C Kai-
MHUEBBIM 3KPaHOM

W3MepsA0T IIOTHOCTh TEIJIOBBIX HEUTPOHOB B
Cpelie B IIPOMEKYTKE MEXKIY UMITYJIIbCAMU HEUTPO-
HOB, M3Jy4a€MbIX MCTOYHHUKOM-T'€HEPATOPOM HEM-
TPOHOB

OcHOBHBIE METOABI W BHALI T€OPHU3UUECKUX HCCIETOBAHUN pa3pe30B
CKBaXXUH B MPOIECCE IKCIUTYyaTaI[MOHHOTO OypeHus mpuBeeHbl B Ta0m. 11.
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5.9.3.0npezleJ1eHue JJUTOJOI'HMYIECCKOI'o CocTaBa 1nmopoa

Pacunenenne pa3pesa CKBaXXMHBI 3aKJIFOYAETCS B YCTAHOBIICHUU MO KOM-
IJIEKCY Te0JIoro- reopu3nyeckux AaHHBIX JIMTOJOTUM MPOXOAUMBIX mopoa. Ilo
nanubiM ['MIC, Hanbosnee yBEpeHHO BBIACISIOTCA IUIACTHI B IECYAHO- TTIMHUCTOM

paspese /10,13,14,18,23,27,33,38/.
Teppueennvie necuano- IUHUCHbIE NAACTbL

OnuceiBaeMble MOPOJBI MPEACTABICHBI NMECYAaHUKAMH, MECKAMHU, aJE€BPO-
JIUTAMH, TJMHAMU, NECYaHUKaMu rIMHUCThIMUA. CtaHpaptHbeld komriuieke [TMC,
MPUMEHSEMBIH ISl pacuwICHEHHUs TESPPUTCHHOTO pa3pesa, BKiIrodaeT (puc. 28):
anekrpokapoTaxk (KC, I1C), paanoakTHBHBIN KapoTax, MHKPOKApOTaX, KaBep-
HOMETPUIO U OOKOBOM WJIM MHAYKIIMOHHBIN KapOTaXX B 3aBUCUMOCTH OT yCIIOBUIA
n3mepenus. Haubonee yetko u yBepeHHo mo gaHHbIM kKomiuiekca ['MC Bwize-
JISFOTCS TJIVHBL.

s nracmos enun XapakTEpHBI CIEAYIOIINE TaAHHBIE!

1.Majpie U CpeTHUE 3HAYCHHS Py , KOTOpBIe KoeOmoTcs oT 1 1o 10 Om'm
u OoJiee 7Sl aprUILTMTOB, 3aJIETAIONINX HA OOJIBIIUX IITyOHHAX.

2.ITonoxuTenbHbIE W BBIACPKAaHHBIE MO paspedy aHomanuu [IC s
«apsimoro [IC», T.e. miid ciaydasi, Korga MUHEpaIu3auus MPOMBIBOYHOU KUJKO-
cTu OyJeT HI)Ke MUHEpalIM3allly IJIACTOBBIX BoA. Eciam mMunepanuzamnus mia-
CTOBOM BOJIbI OJIM3Ka K MUHEPATIU3ALUKA TPOMBIBOUHOU KUAKOCTH, TO AMIUIUTY-
nel otkioneHus: kpuBoi I1C mansl, u kpuBas [IC B 3ToM ciiydae OyaeT MaJlouH-
dbopmaTtuBHOi. [Ipu 0OpaTHOM COOTHONIEHWH MUHEpAIU3ALUNA MPOMBIBOYHON
AKUJKOCTH W TUIACTOBOM BOJABI T'JIMHBI OTMEYAKOTCS OTPULATEIbHBIMU aHOMA-
nusamu Ha kpusoit [1C.

3. Bricokme 3HAaYEHUS €CTECTBEHHOUW PaJMOAKTHBHOCTH, BHI3BAHHBIC T1O-
BBIIICHHON raMMa- aKTUBHOCTBIO TJIMHUCTBIX IJIACTOB, 3TO CBOMCTBO UCIOJbB3Y-
€TCA MPU KOJUYECTBEHHOM OLICHKE COJEPKAHUS TJIMHUCTOIO MaTepuayia B IO-
poaax- koyuiekropax o kpusou ['K.

4. YBenuueHue NUaMeTpa CKBAXKMHbBI Ha KaBEpHOTpaMMe 0 CPABHEHHIO C
HOMMHAJIBHBIM JUAMETPOM B PE3YyJIbTaTE TMAPATALMHU TJIMH U Pa3MbIBa UX CTPY-
el POMBIBOYHOM KHUJKOCTH, HAnOOJEe WHTEHCHUBHO PAa3MbIBAIOTCS MOHTMO-
PUJJIOHUTOBBIE TOHKOJMCIIEPCHBIE KOJUIOMIHBIE TJIMHBI, MEHEE HWHTEHCHBHO-
KaOJIMHUTOBBIC. [[pMEeHEHHE COJIEHBIX MPOMBIBOYHBIX XKUIAKOCTEN MPUBOJUT K
CHUKEHUIO TUAPATALIMY [JIMH U YMEHBIICHUIO KaBepHOOOpa3oBaHus B HuX. [Ipu
OypeHHUU Ha TPOMBIBOUHBIX KUAKOCTSAX HAa HE(PTAHOM OCHOBE KaBepH HE oOpa-
3yeTCHl.

5. BenuuuHsbl py, U3MEPEHHbIE TPAJUEHT- U MOTEHIUAT- MUKPO30HIaMHU,
MIPOTUB TJIMHUCTHIX IUIACTOB COBIAJAIOT U COOTBETCTBYIOT YIEIBHOMY COIIPO-
tupieHnio mnH (kpuBas MK3). Tlpyn Hamn4yuuy KaBepH CONPOTUBIICHUE, 3a(UK-
CUPOBAHHOE MHUKPO30HJIAMH, OTPA)XaeT BEJIUYUHY COIPOTUBIICHUS MPOMBIBOY-
HOM KUJIKOCTH.
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Puc. 28. [Ipumep pacuneHeHus TeppurenHoro paspesa no ganasv [C

6. Ha xpuBOli MPOBOAMMOCTH MHIYKIIMOHHOTO KapOTa)ka YE€TKO BBIJEIS-
10TCs 00JIe€ MPOBOASILINE TJIMHUCTBIE MPOCIIOH, 3AJIETAI0IINE CPEIU MEHEE MPO-
BOJISIIMX HE)TEHACHIIIEHHBIX TECYAHUKOB.

Ilecuanuxu, HaCBIIICHHBIE BBICOKOMUHEPAIN30BAHHOM BOJIOM, HA KPUBOU
conporuBieHus (KC) oTMedaroTcss OTHOCHTEIBPHO HU3KUMU 3HAYCHUSIMH DJICK-
Tpruueckoro conporusieHus. Ha kpuBoit 1IC yncThlii HETJIMHUCTBIA MECUAHUK
HE3aBUCHUMO OT XapaKTepa HACBIIMICHUS BBIICISIETCS OTPULIATEIBHON aHOMATUEN
(10 OTHOIICHHIO K <JIMHUM TJIMHY»). [Ipy HaIUYWUK TIIMHUCTOTO MaTepuaia B Iie-
MEHTE MECYaHUKa BEeJIMUMHA OoTpunaTeabHou ammntyasl [IC cHmxkaercd, a npu
conmepxaauu rauHUCTOro Matepuana a0 30% u Gomnee anomanus [IC mpoTus
MECYAHUKA HE OTIIMYAETCS OT TAKOM K€ aHOMAJIMU ITPOTUB IJIVH.

Ha xpuBoil I'K uncThlii HErTMHUCTBIN MECYaHUK B OOIIEM Clydyae Xapak-
TEPHU3yeTCs] HU3KMMH 3HAYCHHUSIMH €CTECTBEHHOM paJMOaKTHBHOCTH (raMMa- ak-
TUBHOCTH). [lOBBINIEHUE TaMMa - aKTUBHOCTH TIECKOB, KaK M JAPYTHUX IOPO,
BO3MOYKHO BCJICICTBUE COJCPMKAHHS B HUX MOHAIIMTOBBIX, KAPHOTUTOBBIX WIIH
YpaHo - BAaHAJAUCTBIX MUHEPAJIOB.

Ha xaBepHOrpaMmMe MpOTHB NECUaHUKA HE3aBUCUMO OT XapakTepa €ro Ha-
CBIIICHUS] HAOIIOJAeTCs CyKEHUE JUaMeTpa CKBaKUHBI IO CPABHEHUIO C HOMH-
HaJbHBIM. DTO CBS3aHO C MPOHUKHOBEHHEM (PUIIbTpAaTa MPOMBIBOUHON >KHUJKO-
CTU B IJIACT U OOpa30BaHUEM HA CTEHKE CKBAXKUHBI TNIMHUCTON KOPKHU MPOTHUB
MIPOHUIIAEMBIX UHTEPBAJIOB pa3pe3a.

Ha kpuBBIX CONMPOTHBIEHUH, 3alUCAHHBIX MHKPO30HIAMH, MPOTUB MHPO-
HUIIAEMBIX IJIACTOB HAOIO/IaeTCsl TaK HAa3bIBAEMOE IMOJIOXKHUTEIBHOE PACXOXKIe-
HHUE, T.€. KAXYIIUECS CONPOTUBIICHUS, U3MEPEHHBIE MOTEHIUAI- MUKPO30HIOM,
3HAYUTEIIBHO BBILIE TAKUX K€ CONPOTUBIICHUM, U3MEPEHHBIX TPAAUEHT- MUKPO-
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30H/IaAMU.

Hedrerazonaceimennsiii necuannk Ha kpuBoil KC oTmedaeTcss moBbI-
HICHHBIMU 3HAYCHUSIMU SJIEKTPUUYECKOTO COIMPOTUBIEHUS U MaKCUMAJIbHBIMU
MIpU MPeIeTbHOM HACBIIIEHUU TTOp MOpobl HePThI0 uiu razom. Ha kpusoit 11C
YUCTHI HErJIMHUCTHIM HE(TEHACHIIIEHHBIN MECYaHUK HMEET OTPUIATEIbHYIO
aHoMalMio. B cnyyae rimHu3anuu necyanoro miacta ammuryaa [1C canxkaer-
Cs aHAJOTMYHO OTMEYEHHOMY BBIIIE U1 BOJOHACHIIICHHOTO IJIACTA. 3aroJIHe-
HUE YaCcTH MOP KOJUIEKTOPA HEPThIO HECKOJIBKO CHIKAET aMIUIUTYTy aHOMAaJIUM
I1C, HO BenMYMHA 3TOr0 CHUKECHUS MaJIa U HE MOXKET CIIYKUTh MPU3HAKOM JIJIS
OoTJINYMS He()TEHOCHOM YacTH IjIacTa OT BOJOHOCHOM.

Ha kpuBbix 'K HeTeHACHIIIIEHHBIN MTECUaHUK XapaKTepU3yeTcsi HU3KUMU
3HAYEHUSIMUA €CTECTBEHHOUN paJuoaKTUBHOCTU. Ha kaBepHOTpamMMe IpOTUB HETO
HaOJ01aeTCsl Cy>)KeHUE AuaMeTpa CKBaXKHH, Tak ke, Kak U B CIydae ero BoJoHa-
ceiienus. Ha auarpammax cOmpoTUBIIECHUN, U3MEPEHHBIX MUKPO30HIaMHU, Hed-
T€- U BOJOHACHIIICHHBIE MIECYAHUKNA OTMEUYAIOTCS MOJOKUTEIbHBIMUA PACX0XKIe-
HHUSIMU KPUBBIX M3. DTO CBSI3aHO C TE€M, YTO 3THUM METOJIOM H3MEPSAETCSI COMPO-
TUBJICHUE 30HbI IPOHUKHOBEHUS, KOTOPOE MPAKTUUECKU OJMHAKOBO JJis HedTe-
Y BOJIOHACBIIICHHBIX NIECYaHbIX IJIACTOB.

B pa3zpe3ax ckBaxkuH, NpOOYypEHHBIX Ha CUILHOMUHEPATU30BAaHHOM TJIH-
HUCTOM pacTBope ¢ comnpotuBieHneM mopsaka 0,5 Om-M, 1is BBIACICHUS TLIa-
CTOB HMCIOJIB3YIOT OOKOBOM KapoTax, 00eCleunBaIOIINil eTaJbHOE pacuieHe-
HHE pa3pesa Mo KPUBOM COMPOTUBIICHUSA.

B ckBaxknHax, 3amoJIHEHHBIX HEMPOBOASIIEH >KUAKOCTBIO, UM B CYXHX
CKBa)XMHAX, IPUMEHSETCS MHIYKIIMOHHBIN KapOTax.

Ilnacm anesporuma no reoPU3nuecKuM JTaHHBIM HE BCErJa yAaeTcsl OT-
JUYUTh OT mecyanuka. Ha muarpammax snektpokaporaxa (KC u IIC) mmacr
aJIeBpPOJIUTA OOBIYHO XapaKTEPU3YETCsl TAKUMU KE MMOKA3aTeNIsIMU, KaK U recya-
Huk. Hedrenacoiennsiit aneBponut Ha auarpammax KC ormedaeTcst moBbliiie-
HHUEM DJIEKTPHUYECKOTO COMTPOTUBIICHUS.

JlnameTp CKBa)XMHBI IPOTUB AJIEBPOJINTA PABEH €r0 HOMHUHAJIBHOMY 3Ha-
YEHHUIO JIMIIb B TOM CJIy4dae, €CJIM IJIACT MJIOTHBIM M MPAKTUYECKHA HEMPOHUIIA-
eM. IIpu npoHukHOBeHUU (GUIBTpPaTa TJIMHUCTOTO PAacTBOpPa B aJIEBPOJIUTOBBIN
IJIACT HAa CTEHKE CKBAXKHUHBI 00pa3yeTcsl TIIMHUCTasi KOpKa, U KaBEPHOMEPOM
(buKcupyeTcs CyKEHUE ThamMeTpa CKBaKUHbBI TaK K€, KaK U B CIydae MeCYaHOro
IJ1acTa.

EnvHCTBEHHBIN TNapameTp, KOTOPBIA CIIY>KUT MPU3HAKOM I OTJIMYMS
aJeBpOJIUTAa OT MECYAHMKA U APYTUX OCAJOYHBIX MOPOJI, - 3TO IOBBIIICHHAS
raMma- akTUBHOCTb.

AJIeBpOJIMTHI TI0 CBOEH PaJMOAKTUBHOCTH (raMma - aKTUBHOCTH) 3aHU-
MarT MPOMEXYTOUHOE MOJIOKEHHUE MEXKY MOpOoJaMu CcO ci1aboil pagruoaKTHB-
HOCTBIO (TICCUAHWKH, H3BECTHIKU H T.J.) U TIOPOJAMH C ITOBBIIICHHOW paJnoaK-
THUBHOCTBIO- TJIMHAMM.
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Kapbonamnuie nopoovwt (uzeecmusix, dosromum)

ITo manabeiM uHTEpnpeTranu ['MC OoTaMYnuTh U3BECTHSK OT TOJIOMHUTA HE
MPEACTABISACTCS BO3MOXKHBIM, MOATOMY MPHU H3YYEHUU KapOOHATHOrO paszpesa
no Marepuaniam ['MIC u3BECTHAKM U JOJOMUTHI OOBIUHO pacCMaTPUBAIOT Kak
€IUHBIN KOMIUIEKC- KapOOHATHBIE MOPOAbI, KOTOPHIE MOTYT OBITh IUIOTHBIMU
HENPOHUIIAEMBIMU (HEKOJUICKTOPAMHK) U IPOHUIIAeMBIMU (KOJUIEKTOpaMH).

Jlnst kapOOHATHBIX MOPOJI XapaKTEPHBI CIEAYIONINE TUIBI KOJJIEKTOPOB:
IpaHyJIsIpHBIE ¢ MEXK3CPHOBOW MOPUCTOCTHIO (IMIOPOBBIC), TPEIIMHHBIE, KaBep-
HO3HBIE, a TAKXKE CMEIIaHHBIC IOPOBO- TPEIIUHHO- KABEPHO3HBIE.

Haubonee OnaronpusatHbiMu Juisi u3ydeHuss merogamu [MIC sBisroTcs
KapOOHATHBIC KOJUICKTOPHI C TPaHYJSIPHOH MOPUCTOCTHIO (TTOPOBBIE KOJUIEKTO-
psl). [Toka3aHus, moyry4aeMble MPOTUB TaKuX Mopoi Ha auarpammax ['MC, mo
pAly METOJOB CXOAHBI C MOKAa3aHUSIMU I TPAHYJAPHBIX NMECYAHUKOB. B mep-
BYIO o4epenb, 310 otHocuTces k Metonam I1IC, 'K u JIC- xaBepHOMeTpun (puc.
29).

Ha kpuBbix KC B 3aBUCMMOCTH OT HaChIIIEHUSI TPaHyJISApHbIA KapOoHaT-
HBIM IIJIACT OTMEYAETCA OYEHb BBICOKMMHU 3HAYCHUSIMH YAEIBHOTO JJIEKTpHUYE-
CKOr'O COIMPOTHUBIIEHUS NJi1 He(PTEra3oHACHIIIEHHON MOPOJbl U MEHBIIUMH, HO
OOBIYHO JOCTATOYHO BBICOKMMHU COMPOTUBICHUSIMU U3-3a HU3KOW MOPUCTOCTHU-
JUIS. BOJIOHACHIIIEHHON KapOoHaTHOW mopojasl. Ha kpuBoit IIC HErnmumHUCTHIN
KapOOHATHBIN TJIACT OTMEYAETCS OTPULIATENbHBIMU 3HAYECHUSIMU ITOTO Mapa-
METpa HE3aBHUCUMO OT XapaKTepa HACBILICHHUS IJ1aCTa U TUINA CTPOCHUS OPOBO-
ro npoctpanctBa. Ha kpuBbix 'K uucTbie HermuHUCTBIE KapOOHATHBIE TUIACTHI
OTMEYAKOTCA BO BCEX CIIydasX HU3KUMHU 3HAYCHUSIMH raMma- akTUBHOCTH. [Ipo-
THUB KapOOHATHBIX MOPOJ CO 3HAYMTEILHOW MEXK3EPHOBOM MOPUCTOCTHIO (00JIce
8%) orMmedaroTcsi 00pa3oBaHUE IIMHUCTOW KOPKH M CYXXCHHE JIMaMeTpa CKBa-
YKVHBL.

[Ipu obGoramieHnn kKapOOHATHBIX MOPOJI MIMHUCTHIM MaTEpUaIOM CHUXKA-
€TCs yACIBbHOE JIEKTPUUECKOE COMPOTUBIICHUE, YMEHBIIAKOTCS OTKIOHEHUS aM-
Ty apl kpuBou [1C OT JIMHWY TIIMH, MTOBBIIIAETCA TaMMa- aKTUBHOCTh Ha KpH-
Boil 'K, yBemnunBaeTcst quaMeTp CKBaKUHBI.

[110THBIEC, MAJIOMOPUCTBIC, TPEIIUHHbIC, HETJIMHUCThIE KapOOHATHbBIE MO-
pPOABI, KaK MPABUIIO, OTIWYAKOTCS OT IMOPOBBIX OTCYTCTBHEM TJIMHUCTOM KOPKH
Ha CTEHKE CKBaXXHMHBI. [IpOTHMB Takux mopoa Ha AuarpaMmax KaBEpHOMETPHUHU
(JC) rmuauCTast KOpKa HE PUKCUPYETCS.

Ha kpuBbix M3 M3BECTHSKM M JOJIOMUTHI OTMEUYAKOTCSI BBICOKUMHU 3Haye-
HUSIMA CONPOTUBIICHUHM, KOTOPBIE MPOTHUB MOPHUCTHIX M MPOHULAEMBIX Pa3HO-
CTEHd HECKOJIBKO CHIKAKOTCA. [[pOTHB MOPUCTBIX UM NMPOHULIAEMBIX U3BECTHSIKOB

U JOJIOMHUTOB TAKXXC OTMCYAIOTCA IIOJOKUTCIBHBIC IIPHUPAIICHHUA Ha KPHUBBIX
MK3.
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Tun nopoar

M3BECTHAK ( AONOMUT)
NAOTHBIK

M3BECTHSK NOPUCTbIN,
BOAOHACHIILEHHDBIY

U3BECTHSIK NOPMCTbIV,
HEmTEﬂaCblmEHthM

W3BECTHAK nopucCThiiA,
ra3oHachbiyEHHbIW

W3BECTHAK NAOTHBIN,
TPEWWHOBATbIW

M3BECTHAK
KABEPHO3HBIA

WMBBECTHAK
FAVHUCTBIR

FavHbl

Nepecnansanue
M3BECTHAKOB M UM

flEcwyanuxk BoAOHOCHBLIN

Puc. 29. Cxemarndeckoe n300paxeHrne KOMIUIEKCA Te0(U3MUECKUX KPUBBIX MPOTUB KapOo-
HATHBIX TIOPOJI, PA3IMYHBIX [0 CTPOCHUIO U XapaKTepy HACBIIICHUS:

AT — vHTepBalbHOE BpeMs NpoOera BOJHBI; Oax — AMIUTUTYIAHBIA KO3(QOHUIMEHT MOTJIOMICHUS,
A/Aon — OTHOCUTENBHAS aMILTUTY/a KojeOaHuH

TpemuHHO - KABEPHO3HbBIE MOPOAbl XapaKTEPU3YIOTCSI YMEHBIICHUEM aM-
IUTUTYABl BOJIHBI U YBEJIMUEHHEM Kod(PUIIMEHTa MOTJIONIEHUS YIPYTUX KoJje-
Oanuit Ha kpuBbIX AK Mo 3aTyxaHuI0, Kak 3TO HaOJIIOAAETCS U MIPOTUB TJIUH, HO
TJIMHUCTBIC IJIACThI BBIACIAIOTCS ofHOo3HauHo MHormMmu mertomamu (I1C, T'K,
JIC). TToatomy AK 1o 3aTyxaHHIO - BeCbMa HAJCKHBIA METOM JUIS BBIICICHHUS
TPEIIMHOBATHIX KapOOHATHBIX KOJJIEKTOPOB.

T'uopoxumuueckue ocaoku

Haubonee pacrpocTpaHEHHBIMU THAPOXUMUYECKUMU OCAJKAMU SIBISIOT-
Csl. XJIOPUCTBIA HATpuil (raymt), XjaopucThid kKamuii (cuiasBuH), tumnc (CaSOy-
2H,0) u anruppun (CaSO,). 'mapoxuMuyueckne OCaJKM MMEIOT HauOOJIbIIce
CONPOTHUBIICHUE CPEAN OCAJOUYHBIX TOPHBIX MOPOJA M OJHOPOAHBIA COCTaB, Ha
KPUBBIX COMPOTHUBIIECHUS JIETKO OTIWYAIOTCsA OT Apyrux nopon. Ha xpusoit T1C
TUAPOXUMUYECKUE OCATKU UMEIOT HE3HAUUTEJbHBIE MOJIOKUTEIbHbIE OTKJIOHE-
Hus. Kak npasuio, kpusas [1C cnabo nuddepennuponana. Ha kpusbsix ['K mpo-
THUB HUX OTMEYAIOTCS MUHUMAJIbHbIC TOKa3aHus. JIumb kanuitHas coib (CHITb-
BHH) 00J1aJlacT TOBBIIICHHONH PaJMOAaKTHBHOCTHIO BCIICICTBUE COJICPKAHHS B
HEW paJuOAKTUBHOTO U30TOMa K1940.

Ha xpuBoit HI'K BricOKHME 3HaUEHHUS] paguallMOHHOIO TaMMa- U3JIyYCHUS
Ha0II0al0TCsl TPOTUB aHTUApUTa. [IpOTHB ranuTa U CUIBLBUHA OHU HECKOJIBKO
cHmxkaroTcs. [IpoTuB rurmca, coaepsKailero B CBOEH pEHIeTKEe KpUCTaIM3allu-
OoHHYIO Boay, noka3zanus HI'K cymecrBenHo cHuxkarorcst. [lnactsl runca otme-
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Yar0TCS MHHUMAJIbHBIMU 3HaYeHUsIMU Ha kpuBbix HI'K.

JlocTaTouHO HAASKHOE pacuieHEHHWE THAPOXUMHUUYECKOTO pa3pe3a MOKET
OBITh JIOCTUTHYTO METOJIOM raMMma- raMma- kapotaxa miotHoctd (I'TKm). An-
THJIPUTHI, KaK HAauOoJIee TUIOTHBIC MOPOIBI, OTMEYAIOTCS Ha THUX KPHUBBIX MU-
HUMAJIBHBIMU 3HAYCHHUSMH, a KaMCHHAs COJIb M THUIIC, KaK MEHee IUIOTHBIC, -
MaKCHMaJIbHBIMU 3HAYCHUSIMHU.

[To naHHBIM KaBEpPHOMETPHH, IPOTHB ITUTACTOB KAMEHHOHN U KaJIMHHOU CO-
Jell HaOMIoAaeTCsl YEeTKO BBIPAKEHHOE YBEIUYCHHE AHAMETpa CKBaKUHEI, 00y-
CJIOBJIEHHOE PAaCTBOPEHUEM ITHX COJIeH B mporiecce Oypenus. [IpotuB miactoB
THIICA U aHTUPHUTA JUAMETP CKBAXHH COOTBETCTBYET HOMHUHAIILHOMY.

Ha KpuBBIX aKyCTHYECKOrO0 KapoTaka aHTHAPUT BBIACISICTCS O 3HAYU-
TEJIBHBIM CKOPOCTSM YHpyrux BojiH, mocturarpommm 6500-5800 wm/c. IlmacTsr
KaMEHHOU COJIM UMEIOT MEeHbINE cKopocTH — mopsiaka 4800-4200 wm/c.

OO6001IeHHBIC TaHHBIC TIPUBEICHBI B Ta01.12.

H3eeporcennvie u memamoppuueckue nopoosl

OnuceiBaeMble MOPOJIbI BBICISIIOTCA 110 KoMmiuiekcy I'MIC HegocTaTtouHO
yeTko. Ha kpuBbix KC u3BepkeHHble 1 MeTaMOpPUUYECKHE MOPOJIbl XapaKTepH-
3YIOTCS BBICOKMMH 3HAQYEHUSIMH, JOCTUTAIONMMH coTeH OM- MeTpoB U Ooiee.
OnHako pa3pylICHHbIC Pa3HOCTU KOPbI BHIBETPUBAHHUS, 3aJIE€TAIOIINE HEOCPET -
CTBEHHO ITI0JI OTJIO)KEHHUSIMU OCAJOYHOI'0 4YeXJia, MOTYT UMETh CONMPOTHUBIICHUS,
XapaKTEePHBIE JJIsI IECUYAHBIX TOPOJ.

Tabnuya 12
HHTepnipeTanusi TaHHBIX KaPOTAakKa CKBAKUH
(pacujieHeHNe Pa3pe30B CKBAKUH MO JUTOJOTHYECKOMY MPU3HAKY)

ITopoabt ['eodpusnueckas xapakTepucTHKa
1 2
Teppurennsie VY enbHOE IEKTPUUECKOe COMPOTUBIICHHUE KOJICOIET-

Cs OT JIOJIEW 10 THICSY OMMETPOB M ONPEHENISETCS B OCHOB-
HOM COJICpKaHHEM U CBOMCTBAMM 3alOJIHAIOIIMX IOPOLY
KUJIKOCTEH.

Ilecku ITecku, HacbllieHHbIE HE(DTHIO, ra30M, MPECHOH BO-
JI0M, XapaKTEpU3yIOTCSI BBICOKUMHU 3HAYEHUSMU COIPOTHUBIIE-
HUM, YBEJIMYECHHE MHUHEPAIMU3ALUU BEIET K YMEHBIICHUIO
YIEIBHBIX CONPOTUBIICHUMN.

Ha xpuBbix CII (npu onpecHeHHBIX OYpOBBIX pacTBO-
pax) OTMEYarT OTPULATEIBHBIMH AHOMAIUSIMHU; TTOHHMKCH-
HbIE 3HAQYECHMs €CTECTBCHHOW raMMa - aKTMBHOCTH XapaKTe-
PU3YIOT IIECKU Ha KpUBBIX I M.

Ha muarpammax HI'M niecku xapakTepusyroTces cpea-
HUMM 3HAYEHHUSIMU UHTEHCUBHOCTH W3JIy4EHUH, a IUIOTHBIE
[IECYaHUKU — TOBBIIICHHBIMU

Hekoropoe cyxeHue auamerpa CKBAKMHBI IIPOTHUB
[IeCYaHBIX IIJIACTOB OTMEUYAETCS HAa KaBEpHOrpaMMax

97




[Mpomomxkenue Tadm. 12

1

2

FJII/IHBI, APTUIIINUTBI

Ha snexTpokapoTaHbIX JuarpaMmax IUlacTam IJIMH
OTBEYAIOT HU3KHUE 3HAYCHUS YACIBHOIO CONPOTUBIICHUS U
nonoxutensHpie aHomanuu [1C (mpu onpecHEeHHBIX OYPOBBIX
pacTBopax)

Ha xpuBoii I'K - noBbllIeHHbIE 3HAUYEHUSI UHTEHCUB-
HOCTH €CTECTBEHHOI'0 I'aMMa-U3JIy4YeHUs

Ha xpuBbix HI'M miacraM riMH COOTBETCTBYIOT I10-
HIKECHHBIE 3HAYEHUsI BTOPUYHOIO FaMMa-U3JIy4eHUs

Ha xaBepHOrpamMmax INIMHBI OTMEYAIOT PE3KUM YyBEIU4YE-
HUEM JIUaMeTpa CKBaKUH

KapOonatHusie

Otnnuarorcst Beicokumu 3HaueHussMu KC. Amminty-
na I1C mpsiMo 3aBUCHT OT COAEpKaHUs INIMHUCTOrO MaTepua-
Ja B IopoJie. XapaKTepU3yrTCsl OHM)KEHHBIMY 3HaYEHUSIMU
€CTECTBEHHOI'O PaJMOAaKTUBHOIO M3JIy4EHHUS U IOBBIIIECHHBI-
MU — BTOPUYHOI'O FaMMa-HU3JIy4EHUSIMU.

Kpuas HI'M mno3Bossier pacuieHsTh pa3pe3 kapbo-
HATHBIX OTJIOKEHUH, BBIAENATH MPOCIOU KOJUIEKTOPOB U CY-
IHUTh O He(hTEra30HaACHIIIEHHOCTH.

Ha kaBepHOrpaMmax kapOOHaTaM COOTBETCTBYIOT HOMH-
HaJIbHBIE TUAMETPbl CKBAXKUH MUJIM HECKOJIBKO YMEHBIICHHBIC
3a CueT TJIMHUCTOM KOPKH, 00pa3yroleiicss Ha CTeHKaX CKBa-
JKAHBI B UHTEPBAJIE [IPOHULIAEMBIX IIPOCIIOEB.

I'mppoxumuueckue

Ha xpuBoii KC oTmeuaroTcst oueHb BEICOKUMU (J10 CO-
TEH ThICSY OMMETPOB) MoKa3zaHusMH, a Ha [IC — He3Hauwu-
TEJIbHBIMU MOJIOKUTEIBHBIMU aHOMAIUSIMU

'mapoxuMuyeckuM oOcajgkaM CBOWCTBEHHBI ITOHU-
’KCHHbIC 3HAUYCHHSI €CTECTBEHHOW PaJIMOAKTUBHOCTU (JIUILB Y
KaMEHHBIX COJie HaOironaeTcs yBeJITMYEHHE eCTECTBEHHOTO
raMMa-M3JIydeHHs)

Ha xpuBoit HI'M BbICOKast HHTEHCUBHOCTb BTOPUYHO-
ro raMMma-u3JIy4eHus XapakKTepHa Uil aHTUAPUTOB U TIajo-
TE€HHBIX [TOPOJ

Ha auarpammax IIC usBepxkeHHbIe U MeTaMOp(hUUECKHUE MOPOJbI OTME-
4aroTcs HEOOJBIIMMHU aAMIUTUTYIaMHU MEPEMEHHOTO 3HaKa U MajlouH(GOpPMaTUB-
Hbl. Ha nuarpammax pamnoaktuBHoro kaporaxa ('K u HI'K) atu mopoabr ume-
IOT TMOBBIIICHHBIE 3HaYeHUA. CKOPOCTh PacnpOCTPaHEHUsl YIPYTHX BOJH B U3-
BEPKEHHBIX U METaMOpP(PUUYECKHUX MOpojax AocTtaTtodHo Bhicokas —6000-4500
M/c. B pa3pylieHHbBIX U BBIBETPEHHBIX 30HaX KOPbI BEIBETPUBAHUSI CKOPOCTD YII-
pyTHX BOJH 3HAYHUTENIBHO CHMXkaercs. Ha kaBepHOrpamMmax MpOTHUB U3BEPIKECH-
HBIX TIOPOJI COXPAHAETCA HOMUHAIbHBIN JUAMETP CKBAKHHBL.
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5.9.4. OnpenesieHue rpa”uil MJiacTa

30HBI PAa3HOTO THIIA W pa3Mepa IMO3BOJISIOT YCTAHOBUTH TPAHMIIBI ITjia-

CTOB Pa3JIMYHOTO ICKTPUIECKOTO COpOoTUBIcHHS (Tadi. 13).
Tlomenyuan-30n0. I1macT BLICOKOTO COIPOTHUBICHHS 0OJBIION MOIITHOCTH,
TOJIIIIMHA TTacTa OO0JIbINe JUIMHBI 30H1a. Ha KpUBO# p, TaKOH IIacT OTMEYaeTCs
CUMMETPUYHBIM OTHOCHTEIILHO CBOSH MPOJI0JILHON OCH MaKCUMYMOM. [ paHUIIbI
IIacTa TMPOBOIATCSA MPHOIH3UTEIBLHO 4Yepes3
ne J ”"*'f Eg-sfﬁﬂ TOYKH Tmeperunda KpuBou. J[is TogHOTO TIpOBeE-
FF0 i foms  JCHHS TPAHUIBI HEOOXOMUMO OTCTYNHTH OT
o TOYEK Iepernda COOTBETCTBEHHO BBEPX U

BHU3 Ha TOJIOBHHY JUTMHBI 30H7Aa (puc. 30).

Puc. 30. Ilpumeps! ompeneneHus Io-
JIOKEHUSI KPOBJIM M TOOIIBHI IJIACTOB
BBICOKOT'O COMPOTHBIICHHS TIOTEHIIHAN -
30H1aMHU

a — miIacTbl MOIHOCTEIO h = 1+15 M, mo-
teHman-30a1  B2,5A0,5M, conpoTusie-
HHE TJIMHUCTOIO PacTBOpPa B CKBaXKUHE P, =
3,2 Om M, nuamerp ckBakuHbI 0. = 934", 1
— TUTACTHI BBICOKOT'O COMPOTHUBIICHHS; 2 —
MJIaCTHl HU3KOT'O COMPOTUBJICHUS;

0 — TIacT BBICOKOTO COMPOTHBICHUS, h =
1.1m, p,=4,20mM, d. =113/4"; 1 - xpu-
Basl, 3apErUCTPUPOBAHHAS IOTCHIMAT —
3oH10M, B8A1,5M; 2 — kpuBas, 3aperect-
pupoBHHas MoTeHnuan-30H10M B8AQO,5M;
3 — xpusas [1C.

[InacT BBICOKOTO COONPOTUBJIICHUS MAJIOW MOIIHOCTU. TOJNIIMHA IUIacTa
MEHbBIIE JUTHHBI 30H1a. Ha KprBO# pg TaKOM MIACT NPAKTUYECKU HE BBIACISAETCS.
Ha mopenbHON KpHMBOM TOHKMH IUIACT BBICOKOTO COMPOTUBICHHUS OTMEYACTCA
MHHUMYMOM KPHUBOMW Py BBIIE 1 HUXE TAKOro 1iacta Ha pacCTOSHUSAX B IOJIO-
BUHY JUJIMHBI 30HJa OTMEYAIOTCS JOKHBIE YBEIUYEHHSI CONPOTUBIICHUS, CBSI3aH-
HBIE C KPAHHBIMHU SIBJICHUSMH.

I'paouenm-30n0b1. 111aCT BBICOKOTO COMPOTHUBACHUS OOJBIION MOIIHO-
ctu. [Ipu perucrpanuu p, KpoBEIbHBIM T'PAUEHT-30HIOM KpPOBJIS IJlacTa (UK-
CHUPYETCS BBIIIE MO MAKCUMyMY KPHBOH, BBIIIE €T0 HA IMOJOBHHY PaCCTOSIHUA
MEXIy CONMMKEHHBIMU 3JiekTpojgamu. K mopoiiBe miaacta KpuBas MJIaBHO CHH-
xaercs 10 MmuHuMmyma. [lpu 3anucu py MOJOMBEHHBIM IPAAUEHT-30HI0M IOTY-
yaemasi kpuBass KC nmeer MakCMMyM B IOJOIIBEHHOM YacCTH IUIACTa, TOYHEE
MOJIO’KEHUE MOJOIIBBl YCTAHABIMBAECTCA HUKE MAaKCUMyMa Ha ITOJOBHUHY pac-
CTOSTHUS MKy cOvbKeHHbIMHE AiekTpoaamu MN/2 wm AB/2 (puc. 31).
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301—[[[]:1, NPUMEHHAEMBIC IIPH IJICKTPOMETPUH CKBAKUH

Tabnuya 13

['paguent-3081

= ITorennuan-30H7g
5 IPSIMOTO TTUTAHUS B3aWMHOT'O TUTAHUS . B3aWMHOI'O TUTAHUS
= . . IPSMOro nuTaHus (OTHOIIOIIOCHOM) .
8 (OZTHOMOITIOCHOIA) (IBYXITOIOCHOI) (IBYXITONIOCHOIT)
S = = = =
2 HocyIea0Ba- 00paIeHHBIII Hocyea0Ba- 00paIeHHBII IoCIIe/10Ba- 00paIeHHBIH II0CIIE10Ba- 00palleHHBII
= TENbHBINA TENbHBINA Te/bHbIH Te/bHbIH
Cxema N B A M
A %0 .M %0 %0 .N %0 .B
.M A .M A
.M A .M A
x O x O x O x O
A .M .N .B
.N .B A .M
Pasmep — — —
30HIa AO MO AM
[Ton- ITocnenoBaTenn- Oo6pamennsnii | [locnemoBarensubiii | OOpamiennsiii | [locnenoBarensHblil | OOpaleHHbINH IlocnenoBa- OO0parieHHbIiH
Hoe HBIN IPaliCHT- | TPaJHeHT-30H] TpaJIieHT-30H/ rpajiieHT- MOTEHIMAJ-30H/ HOTEHIHA- TEJbHBIN TO- HOTEHIHA-
HauMe- 30HT MPSIMOTO IPSIMOTO TTH- B3aUMHOTI'0 MTUTa- 30HJ B3aUM- | TPSMOrO MUTAHUS | 30HJ NPSMOro | TEHUHUAN-30HI | 30HJ B3aUM-
Me- nutanus (oqHoO- | TaHus (OgHO- HUS (IBYXIIONIOC- | HOrO MUTaHUs | (OAHOMONIOCHBIN) | muTaHus (OA- | B3aMMHOIO M- | HOTO MUTAHHS
HOBA~ | nomrocHsrii) (1m0- TIOJTFOCHBI) HBIH) (MOJOIIBEH- (xpoBeb- HOIOJIFOCHBI) | TaHus (IByXIo- | (IBYXIOJIIOC-
Hue JIOIIBEHHBIHN) (KpOBENBbHBI) HBIH) HBIH) JIFOCHBIH) HBIH)
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[17acT BBICOKOTO CONPOTHUBJICHHS Majioil MOIIHOCTU. Ha KpHBBIX TpaHu-
€HT-30HJIOB IJIACT OTMEYAETCSI MAaKCUMyMOM CO CJIa00 BBIPAXKEHHOW aCUMMET-
puei. MOIIHOCTh TOHKUX IMJIACTOB OOBIYHO COOTBETCTBYET IIMPUHE aMILTUTYIbI
KpPUBOM Ha IMOJIOBUHE €€ BBICOTHI. Ha paccTosHuu, paBHOM pa3Mepy 30HAA, MO-
I'yT BOZHUKHYTh HEOOJIbIIINE YKPAHHbIE MAKCUMYMBI, BBbIIIE IUIacTa - JJIsl KPO-
BEJIBHOTO 30HJa U HWXKE- ISl TOJOIIBEHHOTO.

. 50 I
& i) T JF T
E\‘-"-—-_
= P m"——f Puc. 31. ITapamerpsl ompeneneHus
% L rpanul miactoB no gaHHeiM KC,
=Pl —]
B - 3apETUCTPUPOBAHHBIM ~ T'PAJUEHT-
; _S}i’ e | [ 30H/IAMH
=@ a4 — KpOBENBHBINM, WJIM OOpalleHHbIH,
[~ | i rpaauent-3oua B0,1A0,8M; AO < h;
; 0) DOIOIIBEHHBINM, WM IIOCIEN0BA-
Ry ——-_.I______ TenbHEIA, TpaaueHT-3081 MO,8A0,1B,
% o | AO < h; b — mnact Manol mMomHOCTH
] BBICOKOT'O COMPOTHBIICHHS, ISl KOTO-
EI l _ pOro KpuBas 3aperucTpUpOBaHA TIO-
&5 JIOIIIBEHHBIM TPAJIUCHT-30H/IOM.
ar
FAG
S

e
TS
e LR
T

JIJisi TJ1acTOB HU3KOTO YAEIBHOTO COMPOTUBIICHHUS, 3aJE€TAI0NIUX CpeIu
IJJACTOB BBICOKOTO COIMPOTHUBIICHHUSI, KPUBBIE Py UMEIOT KOH(DUrypanuu, oOpart-
HBIC OIMMCAHHBIM ]IS TUIACTOB BBICOKOTO compoTHBIIeHUs (puc. 32).

OOBIYHO O KaXIOMY He(PTEra3oHOCHOMY pailoHy BBIOUPAIOT 30HBI OII-
pEIEeNeHHOTO THUMAa U pa3Mepa B KadyecTBE CTaHAapTHBIX. CTaHIApTHBIA 30HA
J0JKeH obOecrieunBaTh HauOoJiee YETKOE BbIJECICHUE TPaHUI] MJIACTOB pa3iny-
HOTrO comnpoTuBieHus. Kaxyiieecss CONpPOTUBICHUE, PETUCTPUPYEMOE CTaH-
JapTHBIM 30HJOM, HE JOJDKHO 3HAYMTENIbHO OTIMYAThCS OT UCTUHHBIX YACNb-
HBIX CONPOTUBIEHUM mopoa. Ha xpuByro cTaHgapTHOro 30HJa OOBIYHO HAHO-
cutcsa kpupasi [IC- kpuBas camMompoW3BOJIBHO BO3HUKAIOIIEH MOJSpU3AIUU.
['panuiia miacToB MPOBOAMUTCS HA CEPEAUHE PACCTOSHUS MEXKIY TATIOHHBIMU
MaKCUMyMaMH 1 MUHUMYMaMHU.

Benuuunbl KaxXymuxcs YIEIbHBIX CONMPOTUBIICHHUM, U3MEPEHHBIE OOBIU-
HBIMU TPEXAJEKTPOJHBIMU 30HJAMHU, JAIOT JIUIb MPUOIHKEHHOE MpEe/ICTaBIe-
HUE 00 MCTUHHBIX YIEIBHBIX SJEKTPUUECKUX COMPOTUBICHHUSIX MPOXOJAUMBIX
TOPHBIX TTOPOJ. st ux 0oxee TOYHOTO ONpeAesICHUS] MPOBOSATCS CIIEUAIbHbBIC
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uccie[oBanus- 00koBoe kapotaxHoe 3ouaupoBanue (bK3). OHo 3akiouaeTcs B
MCCIIEIOBAHUM Pa3pe30B CKBAXKUH HAOOPOM 30HAOB pa3iauyHoro pasmepa. llo
pe3yabTatam 00paboTku MatepuasioB bK3 cTposiT KpuByI0 30HIUPOBAHUS- 3a-
BUCUMOCTh KaXKYILIEroCsi COMPOTUBJICHUSI U3y4aeMOro Ijiacta OT JJIMHBI 30H/A.
[TocTpoeHHBIC KpUBBIC 30HIAMPOBAHUS CPAaBHUBAIOT C PacUeTHHIMH (CICIHAIb-
M 2ih e HeiMu TasieTkamMu BK3). Tlo manetkam om-
pENeNsoT yACNIbHOE COMPOTUBIICHUE IIa-
CTa ¥ rayOuHY MPOHUKHOBEHUS (PuiibTpata
MIPOMBIBOYHOMN KHUJKOCTH.

Meron BbK3 mumpoko npumensercs
Ha TMpaKTUKE, OJHAKO B CIydasX 3HAYU-
TEJIbHOW HEOJJHOPOJHOCTH TUIACTOB, UX BBI-
COKOT'O YyJIENIbHOTO COMPOTHUBJICHUSA U MPH
3aMOJIHEHUH CKBa)KUHBI PACTBOPOM HU3KO-
ro comnpotuBiieHus (<0,5 Om-M) cymecTt-
BEHHO CHUKAETCSl JIOCTOBEPHOCTH OIICHKH
YACIBHOTO COMPOTUBIEHUS TMOpoa. Jis
MOJy4yeHUuss OOBEKTHUBHON HH(MOpMaUUU B
MOJOOHBIX CIIOKHBIX Caydasx oOosiee 3¢-
(heKTUBHO TMPUMEHEHHUE CIEHHAIbHBIX K-
pPaHUPOBAHHBIX 30HAOB C (OKYCHPOBaH-
HBIM AJIEKTPUUYECKUM TOJIEM.

boxosou kapomasc (PK). Tlpu wuc-
CJI€/IOBAaHUU 3TUM METOJOM JIOCTUTAETCA
sHaunTenpHoe (mo cpaBHeHuio ¢ KC) cHu-
KEHUE BIIMSIHUSL CKBAKUHBI U BMEMIAIOIIUX
MOPOJl HAa W3MEpSiEMble BEJIIMYUHBI. JKpa-

HUPOBAaHHBIMH 30HJIaMHU  (Tpex-, CEeMH-
Puc. 32. Ilapamerpsl ompeneneHUs

HONOKCHUS  KpOBAH H  TOJOWIBHI ,JIEBSITUAJICKTPOTHBIMH) 3JICKTPUIECKOE I10-
IUTACTOB HU3KOTO COMPOTUBIICHUSI ne Goxycupyercs B (popMe AKCKA, MEPICH-
a — mmact mommoctsio h = 1,1 m, kpu-  AMKYISIPHOTO K OCH CKBakuHbl. CHIIOBbIC
Basg KC 3aperucrpupoBana moreHuuan- JIMHUM TAKOT'O 3JJICKTPHUYECCKOT'O IIOJISA IIPO-
sonom B3,4A02M; 6 - mmact, a4 gygaror ryGoko B miacT. B pesymbrare
koroporo kpuag KC 3aperucrpupona-
ua rpament-somtom: 1 — AO < h, 2 — OTOTO YNACTCs CHUSUTE MCKAXKAKOUIEe BIIMS-
AO > h HHUE CKBAXXMHHBIX YCIIOBHM Ha PE3yJIbTaThl
n3MepeHui. bOKOBOU KapoTaxXk MMeEET Ipe-
VMMYILECTBA NIPU M3YUYEHHUM IUIACTOB CPEIHEN M MAJIOW MOILIHOCTH, MPU 3HAYU-
TEJIbHOM HEOJHOPOJHOCTH pa3pe3a MO CONPOTUBICHUIO. ONHUCHIBAEMBIN METO
MMEET BBICOKYIO 3((EKTUBHOCTh MPU U3YUECHHUH IUIACTOB BBICOKOT'O COMPOTHUB-

JICHHS ¥ TIPA BBICOKOMHHEPATN30BAHHON TPOMBIBOYHOM KHUJIKOCTH.
Hnoyxyuonnwvui kapomaoic. Ilpn nagykuunonHoM kaporaxe (MK) B ckBa-
KWHE MHIYLHUPYIOTCS BUXPEBBIE TOKH, MO BIUSHUEM KOTOPBIX B TOPHOU MOPO-
J€ BO3HUKAET B3JEKTPOMArHUTHOE IOJIE, CUJa BUXPEBBIX TOKOB MPOMOPILMO-

102



HaJlbHA YAEIBHOW 3JIEKTPOIPOBOJHOCTH mopoa, uccienyembix npu UK. OtoT
BHJI KAPOTaXka MOYKET IIPOBOJIUTHCS B CYXUX CKBaKUHAX, 0€3 HEMOCPEICTBEHHO-
ro KOHTAaKTa 3JIEKTPOAOB C MPOMBIBOYHOMN JKUAKOCTHIO U TOPHBIMHU MOPOJAMH.
[Toatomy UK npumeHsieTcs He TOJIBKO B CKBa)XKMHAX, 3aMOTHEHHBIX OOBIYHOM
IDK, HO u B Oypsimuxcst Ha criermaiibHbIX [1DK (Ha HeTssHOM OCHOBE), a TaKXKe C
MPOAYBKOU BO31YyXOM WJIU Ta30M.

Muxpoxkapomasc (MK). DTOT BUA KapoTaka MPOBOAAT 30HAAMH Majoro
pasmepa.

OO6bruHO TpUMeEHSIOT TpagueHT-Mukpo3oHT A0,025M0,025N u moTeHIn-
an-mukpo3oHa A0,05M. Bo Bpemst 3amucu KpUBBIX AIEKTPOJIBI INIOTHO TIPYIKH-
MAIOTCSl K CTEHKE CKBAXKMHBI. MaJble paanyChl HCCIEAOBAHUS C MOMOIIBIO 3TUX
30HJI0B UM uUX OOJblIasi TIYOMHHOCTh MO3BOJSIIOT M3ydaTh CKBAXXUHHYIO 30HY
IJ1acTa.

[Ipu ogHOBpEMEHHOM 3aMKCcH ABYMSI OOBIYHBIMH MUKPO30HIaMH TIJIOTHBIE
HEMPOHUIAEMbIE MTOPOJbI OTMEYAIOTCA OJMHAKOBBIMH BBICOKMMH 3HAYEHUSIMU
Ka)XyIIErocsi COnpoTuBiieHus. [[poTHB MPOHUIIAEMBIX MIACTOB-KOJUIEKTOPOB HA
KPUBOM TpaUEHT-MUKPO30HAA (DUKCHUPYETCS HHU3KOE COMPOTUBICHHE TIJIWHU-
CTOM KOpKHM, HaJW4he KOTOPOM XApAaKTEpPHO I MPOHHUIAEMOro IIIacTa-
KoJutekTopa. Ha kpuBOM moTeHuHMan - MUKpPO30HAA OTMEUYAETCS MOBBIIIEHHOE
CONPOTHUBIICHUE 30HBI MPOHUKHOBEHHMS, 00pa3yrolIeiicsl 3a CUYET MOMaJaHus B
miactT GuiabTpaTa MPOMBIBOYHON KUJAKOCTH. [lo100HOE B3aMMHOE MOJIOKEHHE
KPHUBBIX IOTEHIMAT- W TPAJUEHT-MUKPO30HIAOB XapakTEpHO I IJIACTOB-
KOJJIEKTOPOB M HA3bIBAETCS « IMOJOKUTEIBHBIM PACX0KICHUEM » KPUBBIX MUK-
pO30HI0B. ['paHnIia NPOHUIIAEMOTO TIJIACTa MPOBOJUTCS, BO-IIEPBBIX, M0 3HAYM-
TEJIbHOMY YBEJIIMYEHUIO COMPOTHUBJIEHHUS KPUBBIX MHUKPO30OHIOB, a TAKXKE IO
MPEBBILICHUIO COMPOTUBIICHUN, 3alMCAHHBIX MOTEHIHAN -MHUKPO30HJIAMU, IO
CPaBHEHUIO C CONPOTHUBJIICHHSIMH, 3aIMCAHHBIMA MUKPOTPAJUCHT - 30HIAMH.
[IpoTHB IIMH CONPOTHUBICHUS, 3aMKMCAHHBIE OOOMMU MHUKPO30HIAMU, HUMEIOT
OJIMHAKOBbIE HHU3KHE 3HA4YeHUs. [lo0 pe3koMy yMEHBIIEHHUIO CONPOTUBIICHUU
(mepenamy COMPOTUBIICHUH) IPOBOASTCS TPAHUIIBI TIIMHUCTBIX TUIACTOB.

B ckBaxkuHax, OypsuIuxcsi Ha COJICHBIX PacTBOpax, a TakKe B KapOOHAT-
HOM pa3spese, MPEJCTAaBICHHOM MOPOJaMHU BBICOKOTO CONPOTHUBIEHUsA, 3Pdek-
TUBHOCTH npuMeHeHus: MK 3HaunTenpHO CHMXaeTcs. B 3TUX yclIOBUSIX BMECTO
MK npumenstorcss GoKycHpoBaHHBIE MUKPO30HIIbI (OOKOBOW MHKPOKApOTaXK-
BMK), Ha moka3aHWsi KOTOPBIX NMPOMBIBOYHAS KUIKOCTh M TJIMHHCTAs KOpPKa
BIIMSIFOT HE3HAYUTEIIBHO.

Memoo nomenyuanos camonpoussonvrou noaspuzayuu (I1C). Bo3HUKHO-
BEHUE AJIIEKTPUYECKOTO IO CBSI3aHO C MPOLECCAMU, MPOUCXOIAIIUMHU HA KOH-
TaKTe ABYX JKMJIKOCTEH ¢ pa3HOW MuHepanu3anueil. OObIMHO MHUHEpaTu3alus
MTPOMBIBOYHOU KUJKOCTH, 3aMOJHSIOIIEH CKBAXXUHY, OTJIMYAETCS OT MUHEPAIIH-
3auuu m1actoBo Boawl. st peructpauuu BenuuuHbl [IC npuMensiercs AByx-
ANEKTpOHAS cxeMa. [Ipy 3TOM OJIUH 3NEKTPOJT 3a3EMIISIOT Y YCTh CKBAYKHUHBI, a
NpyToi (M3MEpUTENTBHBIN) MMePEMEIIASTCs 110 CTBOJTY CKBaKHHBI.
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Ha nonyuyaemoii kpuBoil IIC Haunbonee 4eTKO BBIAEISAIOTCA NECUYaHble U
[JIMHUCTBIC TUIACThI. [Ipy MeHbIIEH MUHEpanu3aluyyd MPOMBIBOYHON JKUAKOCTH
10 CPABHEHMIO C IUIACTOBBIMH BOJIaMM MECYaHbIW M1acT Ha kpuBou 1IC oTmeua-
€TCA OTPULATEIBHON aHOMAJIMEH, a TIIMHUCTBIN - MOJIOKUTEIbHOU. Takas Kpu-
Bast [1C naswiBaeTcsa «mpsamoit». [Ipu Oonbiiel MuHepaIu3aluu MPOMBIBOYHOM
KUJIKOCTH 10 CPABHEHUIO C IJIACTOBOM BOJOW MECUYAHBIN MIIACT OTMEYAETCS yIKE
MOJIOKUTEIBHOW aHOMAJIUEN, a TIIMHUCTBIN- OoTpuuarenbHor. Takaa kpusas 11C
Ha3bIBaeTcs «oOpaTHOW». [Ipu paBeHCTBE MUHEpaNIU3alUK MPOMBIBOYHOM KUJI-
KOCTH U TacToBbIX BoJ Auddepenmanuu [IC He Oyner HaOm0aaTHCS, MOATO-
MYy II€CUAHBIE U TJIMHUCTBIC IUIACTHI BBIACIUTh NPAKTUYECKH HEBO3MOKHO.

JIns KONMMYEeCTBEHHBIX pacueToB Ha ydacTke KpuBod [IC mpoTuB riuH
MPOBOMST «JIMHUIO TJIIMHY», OTHOCUTEIBLHO KOTOPOUM B MaciTabe 3amucu CHUMa-
1ot 3HaueHue [1C (MB). Kpome TOro, TUHUS TJIMH YYUTHIBACTCS MPH OIICHKE Be-
Tn4uuHbl Oh.. Kpuble 1IC ucnonb3yroT Mpy pacwiIeHEHWH pa3pe30B CKBAXUH U
BBIJICJICHUU KOJUJIEKTOPOB, OLIEHKE MIIMHUCTOCTU MOPOJ U OMPEIEICHUS KOJIJIEK-
TOPCKUX CBOWCTB MPOAYKTUBHBIX MOPOJ.

Paouoaxmuenwiii kapomaowc. PannoaktuBHbiM kapotaxkom (PK) Ha3biBa-
FOT METOJAbl UCCIEIOBAHUN B CKBaXXMHAX, KOTOPBIE HAINPABJICHBI HA U3YYECHHE
PaIMOaKTUBHBIX CBOMCTB MOPOJ. BhicOKasi MpOHUKAIOIIAsi CIOCOOHOCTh Pajiuo-
aKTUBHOTO TaMMa - U3JIyY€HHUs MO3BOJISET NMpuMeHITh MeToasl PK kak B HeoO-
CaXEHHBIX, TaK U B 00CAXKEHHBIX KOJIOHHOW CKBa)KMHAX.

T'amma- kapomase. Cpenu 0CajioOUHBIX MOPOJ HAMOOJBINEH €CTECTBEH-
HOW PaJMOaKTUBHOCTHIO OTJIMYAIOTCA TJIMHBL. JTO CBSI3aHO C TEM, YTO BBICOKO-
JTUCTIEPCHBIN TIMHUCTBIA MaTepuai oOiagaeT OONbIION yHEIbHOM MOBEPXHO-
CTBIO, COPOUPYIONIEH 3HAUUTEIPHOE KOJIMUECTBO PAIMOAKTUBHBIX COCTMHEHU.

Kpussie 'K no3BoJISIFOT pacwieHATh pa3pe3 Ha YHUCTHIE TJIMHBI U MIOPOABI C
Pa3IMYHOMN TJIMHUCTOCTHIO M HETJIMHUCTBIE MECYAHUKU U U3BECTHSKU. | paHUIbI
TJIMHUCTBIX TOPOJ IPOBOAATCS MO YBEIWUYECHUIO 3HaueHur kpuBoi ['K.

Kpome Toro, no xkpuBeim ['K BBIIEISAIOTCS MHTEpPBabl 3aJIETAHUST YPAHO-
BBIX U TOpUEBHIX pyA. [ myomuaHOCTH HiccnenoBanuii ' K nocturaer 0,30-0,35 wm.

Heiimponnwiii eamma-xkapomasiec (HI'K). 3akiioyaeTcs B HCCICIOBAHHH
ABJIECHUM, TPOUCXOMSIUIMX MPU B3aUMOACHCTBUM NMOTOKA HEUTPOHOB C SApaMH
aToMoB ropHoi nopoasl. [Ipu nmposenennn HI'K nsmepsercs BennunHa MHTEH-
CUBHOCTH raMMa-U3JIy4Y€HUs, BOZHUKAIOUIETO B Pe3yJIbTaTe PaJUALMOHHOIO 3a-
XBaTa HEUTPOHOB simpamu nopoxasl. Ha mokazanuss HI'K Hanbonbinee BiausiHue
OKa3bIBAIOT BOAOPOA U xyop. Bomopon conepkutcst B Boje U HEPTH, TOATOMY B
He(Te- U BOJIOHACHIIIEHHBIX MTOPOJIaX HAOIIOAAIOTCS TOBBIIIEHHBIE 3aMe/IJICHUE
Y MOTJIOIIEHNE HEUTPOHOB.

Xnop obnamaer nmpumepro B 100 pa3 Gosbiieil crmocoOHOCTHIO TOTIIOMIE-
HUSI HEUTPOHOB, 4YeM BoaOpoA. KpoMe Toro, mpu norjiomeHn HEUTPOHOB XJIO-
pPOM CHEKTp TamMma- U3JydeHusi oboramaercsi 00jee BbHICOKOIHEPTreTHUYECKUMHU
KOMIIOHEHTAMHU II0 CPABHEHUIO C IOIJIOIIEHUEM HEUTPOHOB Bomopoaom. llo-
3TOMY B BBICOKOMMHEPAJIM30BAHHOM ILJIACTOBOM BOJIE MPUCYTCTBHUE XJIOpA IMpPHU-
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BOJUT K MHTEHCUBHOCTH PAJUALMOHHOIO FaMMa-U3JIy4YeHHs. DTO SIBJICHHUE HC-
MOJIB3YETCS I pa3feieHusl BOJ0- U HE()TEHACHIIEHHBIX IJIACTOB MO KPUBBIM
HI'K. IloBropHble n3mepenus HI'K MoryT mpuMeHsTBCS 11l MMPOBENECHUS Ha-
OmoneHuit 3a epemenieHrueM BojoHedTssHOro KoHTakTa (BHK) mpu paspabot-
KE 3aJIEKEH, CIIOAKEHHBIX OJHOPOIHBIMU MECYAHUKAMU, COIECP/KAIIMMU BBICOKO-
MHHEPATU30BAHHYIO IIJIACTOBYIO BOJY.

Ha nuarpammax HI'K nabntonaercs uaBepcust KpuBbiX. [lnacTel ¢ BbICO-
KHMH XJIOPO- MU BOJOPOI0COep)aHieM (TIECUaHUKH, TIIMHBI, PHIXJIbIC Kap0Oo-
HaATHBIE TIOPOJIbI) OTMEYAIOTCS HU3KUMU 3HadeHussMu HI'K.

[1oTHBIE MaJOMOPHUCTHIC TOPObI (M3BECTHSAKH, JOJOMUTHI, aHTHAPUI U
Ap.) XapaKkTepusyroTcs BeicokuMu 3HaueHussMU HI'K. D10 00BsICHICTCS TeM, 4TO
Ha MPAKTUKE MPUMEHSIOTCS U3MEPUTENIbHbIE YCTAHOBKHU C PACCTOSIHUEM OT U3-
JTydaTesns HeUTPOHOB 10 JEeTeKTopa ramma- kBaHToB B 50-60 cm. [Ipu sTom B
Cpele ¢ TMOBBIILICHHBIM COAEPKAHUEM XJIOpA WM BOJAOPOJA HEUTPOHBI 3aMeE]-
JISIFOTCS Y TOTJIONIAI0TCS B OCHOBHOM BOJIM3U UCTOYHUKA U K UHJIUKATOPY MOIMa-
JaeT JUIIb WX HE3HAYUTEIhHOE KOJUYECTBO. B TO e BpeMsi MpOTUB IIIOTHBIX
MaJIOMOPUCTHIX MOPOJT YUCIIO TaMMa- KBAHTOB, JIOCTUTAIOIIUX UHIAUKATOPA, OKa-
3bIBAETCSl CPABHUTEIIBHO OOIBIINM, YEM MTPOTUB MOPUCTHIX MOPO/I.

Ha npakTuke 0OBIYHO MPUMEHSIETCS HECKOJBKO BUIOB HEUTPOHHOTO Ka-
portaxa (HK).

Heumpounwiti kapomaosic no mennosvim netumponam (HKm). JlanHas mo-
mudukarus ocHoBHoro metona HI'K, Gosnee uyBCcTBHUTENbHAS K COJIEP)KAHUIO B
MOpoJIe XJIOpa.

Heumpounwiti kapomasic no naomennosvim netimpornam (HKw). JlaHHBIN
MeToJ] 00JaJaeT MOBBIIMIEHHOWM BOCHPUUMYHUBOCTBHIO K BOJIOPOJIOCOACPKAHUIO
nopoibl. Takue paznuuus MO3BOJISIIOT M0 3aMeEpaM 3TUMU METOAaMU Pa3JeisiTh
He(TeHaChIIIeHHbIE, BOJOHACHIIIEHHbIE U Ta30HACHIIICHHBIC IIACTHI U ONpeEe-
JSATh UX TOPUCTOCTh. M3-3a Masol riyOUHBI UCCIEAOBAaHUN CTaHAAPTHBIE METO-
ne1 HK manosddextusnsl npu onpenenenuu BHK u KK npu nponukHoBeHun
¢dunpTpaTa MPOMBIBOYHOM MKUJIKOCTH B IUIACT HA TIyOWHY, MNPEBBIIIAIOUIYIO
0,2m.

[Tpn MuHEpamm3anuu 1IacToBBIX Boa MeHee 150 r/ix ompenenenne BHK
no kpuBbiM HK mpakThuecku Takxe HCKIIOYAETCS. 3HAYUTEIbHO OOJIbLIMMHU
BO3MOXKHOCTSIMU JJIsl PEUIECHUs] 3TUX 3ajlad 00JaJal0T MUMIYJIbCHBIE METObI
HeliTporHoro kaporaxa (MHK).

HUmnynocuoiii Heumpounsiii camma- camma xapomaxc (MHITK) u um-
nynvcHolil Heumponusiii kapomaxe (MHHK). IIpoBoasSTCS B CKBaXKHMHAX C II0-
MOIIBIO TEHEepaTopa HEUTPOHOB NepuoAudYecKoro neuctBus. I[Ipumenenue
CKBaKMHHBIX T€HEPATOPOB YBEIMUMUBAET INTYOMHHOCTh UCCIEAOBAHUM, TTOBBIIIA-
€T pa3pellarouyl0 CHOCOOHOCTh METOJIOB, 0€30MACHBIX AJIS 3J0POBbsI MEPCOHA-
na. Paznuuns B nokazanusix MHK npotuB HedTsiHOM M BOJOHACKIIIEHHON Yac-
TeW IJIacTa B HECKOJBKO pa3 0oJibllle, UeM Ha AUarpaMmax CTallMOHAPHBIX Me-
tonoB HK.
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Hanubie MHK criocoOCcTBYIOT MOBBIIEHUIO 3(PHEKTUBHOCTU pa3padOTKU
MECTOPOXKJICHUSI W TMPOEKTHUPOBAHUIO BTOPUYHBIX METOJOB BO3JCHCTBUS Ha
mact. Pemienue 3Tux 3aaad o0jaerdaercsi TeM, YTO COBPEMEHHbIE Mallorabapur-
HbIe TIyOWHHBIE TIPHOOPHI mTuameTrpoM 25-50 MM Mar0T BO3MOXHOCTH MPOBO-
muTh uccieaoBanus yepe3 konoHHy HKT wnim uwepes 3azop mexay mtaHramu
IIyOMHHOTO Hacoca M 00caJHON KOJOHHON. DPGhEeKTUBHOCTh pasjesieHus: Hed-
TEHOCHBIX U BOJOHOCHBIX TacToB Merogamu MHK cuuxkaercs npu oOBomHe-
HUU HE(PTAHBIX IJIACTOB OMPECHEHHOM BOJIOM, a TaK)Ke B HEOJTHOPOJAHOM KapOo-
HAaTHOM Pa3pe3e CO CIOXKHOU CTPYKTYpOH IMMyCTOTHOTO MPOCTPAHCTBA.

Memoo kapomasica naseoennou akmusnocmu (HA). DTOT METOJ OCHOBaH
Ha CBOMCTBE HEKOTOPBIX BEIIECTB CTAHOBUTHCS PATHOAKTUBHBIMHU I10]] BIUSHH-
eM oOnydeHus: HeTpoHaMu. MeToJ1 03BOJIAET YETKO (PUKCUPOBAThH pa3zes Me-
KAy HEPTHIO U BOJOMW MO PA3IUYUIO B COJACPKAHUM HATPUSI U XJIOpa B BOAO- U
HeTeHachIeHHbIX miacTax. [IpuMeHsieTcss B OCHOBHOM JJisi KOHTPOJIS 3a Iie-
pemernienreM BHK nHa pa3spabaTteiBaeMbix MecTopoxaenusx /10,13,14,18,23,27/.

5.9.5. Onpenenenne BHK, I'BK, THK

Bononedrsanoit kontakt (BHK)- rpannunas moBepxHOCTh (TOPU30HTAITB-
Hasl WIM HaKJIOHHAs) B TIEPEXOIHON 30HE HEPTIHON 3aJIe)KH, BBIIIC KOTOPOH (ha-
30Bas MPOHULIAEMOCTH ISl BOJIBI PABHA HYJIIO, T.€. BBIIIE KOTOPOM U3 IJIacTa
MOJTy4YarOT MpaKTHUECKU 0e3BoIHYI0 HedTh. ['a3oBoasHON KoHTAaKT (['BK)- mo-
BEPXHOCTBh, OTAEJSIONIAS Fa30BYIO 3aJI€Kb OT KOHTAKTUPYIOIIMUX C Ta30M MOJ-
3eMHBIX Boj. ['a3oHed1saHO# koHTakT ([THK) - MOBepXHOCTB, pa3esromas B
razoHe(TssHOM (HedTera3oroii) 3aeku HeTh OT Ta3a.

5.9.5.1. Memoowi onpedenenus 8000HeDMAHO20 KOHMAKMA

Bono-HeTsiHOM KOHTAKT SIBASICTCS TPaHUIICH, pa3fesionleid B IUIacTe
He(pTh ¥ BOAY, U MPEICTABISIET CO00I 30HY TOW WJIM MHOM MOIIHOCTH, B KOTO-
poii conmepkarcs He(Th U CBOOOMHAs (HE TOJNBKO CBsA3aHHAas) Boxa. [lo mepe
MPUONIKEHUST K 3epKally YUCTOM HeTH cojaepkaHve He()TU YBEIMUYUBACTCS, a
coJiep>KaHKe BOJAbl YMEHBIIAETCS, IO Mepe MPUOTUKEHUS K 3€pKaJly YACTOU BO-
IIbl COJIepKaHue HE(PTU YMEHBIIAETCS, a COAEPKaHUE BOJbI B TUIACTE YBEJIUYH-
Baercd. YacTh KOJUIEKTOpa, B Mpejaesiax KOTOpPOro HaOII0JaeTcss MEpeXoa OT
YUCTON HEPTU K YUCTOM BOJIEC, HA3BIBAECTCS MEPEXOTHON 30HOM.

I[To 3apy06exxubiM ganHbM (Kappon KHyTCOH), B mecyaHMKaX ¢ BBICOKOM
IIPOHUIIAEMOCTBIO M XOPOIIEH OTCOPTUPOBAHHOCTBHIO 3€PEH MOIIHOCTH Iepe-
XOZHOU 30HBI He TpeBhIimaeT 0,3M, B IECYaHUKAX Ke C HEOJHOPOIHBIM JTUTOJIO-
TUYECKUM COCTaBOM U TIJIOXOHM OTCOPTHPOBAHHOCTHIO 3€PEH OHA IOCTUTACT 8 M.

Hexotopsie Hamm uccnenoBarenu (B.C. Menuk-IlanaeB) Ha ocHOBaHHH
JTAHHBIX M3YYCHHS OTACIbHBIX KepHOB (TylMa3HMHCKOEe MECTOPOXKICHHE), B KO-
TOPBIX YETKO OTAENSIETCS HeTEeHOCHAs 4acTh MJIacTa OT BOJOHOCHOM, OTpHIla-
FOT HAJIMYUE NIEPEXOJHOU 30HBI.

['eodusnueckue uccienoBaHusi, OCHOBAaHHbIE HAa M3YYEHUU H3MEHEHUS
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YACIBHOTO COMPOTUBIICHUSI C TIIYOMHOUN OT HE(TEHACHIIIIEHHON YacTH IiacTa K
BOJIOHACBIIIEHHOM, CBUAETEIBCTBYIOT O HAJWYNUH MEPEXOIHON 30HBI. COTIIACHO
ATUM JIaHHBIM 32 BOJIOHE(PTSIHON KOHTAKT CIEAyeT NPUHUMATh TaKyl0 TPaHUILY
MEPEXOAHOM 30HBI, HA KOTOPOU €€ yNIEeJIbHOE CONMPOTHUBJIECHUE CTAHOBUTCS pPaB-
HBIM KpUTHYECKOMY. [0 KpUTHYECKUM CONPOTHBJICHUEM MMOHUMAETCSI MUHU-
MaJIbHOE YAEIBbHOE COMPOTUBICHUE IUIACTA, IPU KOTOPOM W3 HETO MOJTYy4aroT
MpaKkTHUeCKU 0€3BOJHBIN MPUTOK HEDTH. 3HAUEHUE KPUTHUECKOTO COMPOTUBIIE-
HUSI ONPEACISIIOT MYTEM COIMOCTABJICHHS YIEIbHOTO COMPOTHUBIICHUS IUIACTA C
pe3yJIbTaTaMH €ro UCIBITAHHUS.

s Tyiimazunckoro u baBauHckoro He(TSIHBIX MECTOPOKACHUN KPUTH-
YECKOe COMpOTHUBIIeHHE paBHO / OM M U COOTBETCTBYET HE()TEHACHIIIEHHOCTH
macta 68%.

HNcxons w3 MONY4YEHHBIX 3HAYEHHUM Uil YKA3aHHBIX MECTOPOKIICHUH,
MOXHO CUMTATh, YTO BOJIOHE(TSIHON KOHTAKT JUIsl HUX HAXoauTcs Ha BoicoTe 1,1
M HaJ 3€pKajOM BOJBL.

Takum 00pa3oM, B KaKJIOM OTAEJIBHOM CIy4ae BOMPOC O MOJIOKEHHUH BO-
TOHE(PTAHOrO KOHTAKTa JOJDKEH PEIIaThCs B 3aBUCMMOCTU OT TE€X WM HHBIX
TEOJIOTUYECKUX YCIOBHUM U JETATbHOCTH IPOBEICHHBIX UCCIEOBAHUMN.

3epkanao cBOOOIHONW BOJBI MOKET ObITh TOYHO OMPEACIICHO JIUIIb B KOJI-
JEKTOpax, UMEIOIINX MYCTOTHI WU OOJIbIIIKE TPEIIUHBI. B KoJIekTopax e co
CBEPXKAMWUIAPHBIMA U OCOOCHHO KaNWJUISPHBIMU TOPaMH OIpeJeIeHue KOH-
TakTa HEQTh - BOJA BEChbMa 3aTPYJIHEHO, TaK KaK Ha MOJIOKEHHE €r0 BIUSIOT
MIPOHUIIAEMOCTh KOJUIEKTOpA, KaMWIISpHOE JaBlieHHe, (a30Bble MPOHUIIAEMO-
CTH JUIsl HETU U BOJIbI, IOBEPXHOCTHOE HATSHKEHUE, a TAKKE BEJIMUYMHA KPaeBO-
ro yriia Mexnay >Kujakou gazoit u mopojoil B cucteMe Bojia - HedTh - MOpPoJaa U
npyrue ¢aktopbl. akTuecku KOHTAKT HE(Th - BOJAQ, ONMpPEACIsIeMbIN KaK rpa-
HUIIa HAaUBBICIIEN MMOBEPXHOCTU CPEJIbI, JAIOIIEH B Mpolecce onpoOOBaHUS YKC-
TYIO BOJY, BCEI/Ia PACIONIOKEH BhIlIe (MHOTIa 3HAYUTEIHHO) TOBEPXHOCTH 3€p-
Kajla CBOOOJHOUN BOJBI.

KonrtakTt HedTh - BoJla HE BCerja ropu30HTalIeH, HEPEIKO OH MpuodpeTa-
€T HAaKJIOHHOE MOJOKEHUE. DTO 3aBUCUT OT pa3Mepa U MOJIOKEHUS 00JaCTH MH-
TaHUs, XapakTepa NPOHUIAEMOCTH KOJUIEKTOPA, JUHAMHUKH JABHXKEHUS MOI3EM-
HbIX BoJ U T. 1. B. I1. CaBueHKO yKa3bIBaeT, 4yTo cMelleHue He(TSIHBIX U Ta30-
BBIX 3aJIe’ked (M HErOPU30HTAIBHOCTh KOHTAaKTOB He(Th - BOJA M Ta3 - BOJA)
CBSI3aHO JIABHBIM 00pa3oM C ABMXKEHHE ITIACTOBBIX BOA. OH OTMEUaeT, 4To Nnpu
HeOOJBIINX TMepenaaax Hamopa IJIaCTOBOM BOJBI CMEILEHHE Ta30BbIX U HeTs-
HBIX 3aJie)kel (HeOOJBIINX 1O pa3Mepy) B HAPaBICHUH JABM)KCHUS BOJBI OYACT
MPaKTUYECKU HecylllecTBeHHbIM. OTHAKO MpU Mepemnajie Haropa BoJbl, OJIM3KOM
k 0,1 atm wim nipeBbimaromeM 1 v Ha 1 xm paccTossHAS, U OOJBIINX pazMepax
3aJIeKEN CMEIICHHUE Ta30BbIX 3AJIEKEH B HANPABICHUM JABUKECHUS BOIbI MOXKET
JOCTUTAaTh HECKOJILKUX METPOB, a CMEIIeHUE HE(PTIHBIX 3a1eXeld — HECKOJb-
KUX JIECATKOB METPOB.
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A. Onpeoenenue mexywezo nonoxcenus BHK u nacvlyennocmu niacmos
memooamu snekmpomempuu 118,23,24,27,30,33,36,38/

MeTtonpl 3IEKTPOMETPUU MPUMEHSIIOT B OTKPBHITOM CTBOJIE HOBBIX CKBa-
WH (pe3epBHBIX, OIEHOYHBIX U JIp.), KOTOPHIC B 3HAYUTEILHOM KOJIMYECTBE OY-
PAT MO3XE CKBAXKHH OCHOBHOTO (hoHna. I1o Hanbonee 3p(HEKTUBHBIE METOIBI
otieHku uronopaszaena B rmacte. Ux apPpekTuBHOCTH onpeneisieTcst TyOuHou
ucciaenoBanus oT 2 10 30 quaMeTpoB CKBaAXKMHBI M BO3MOXKHOCTBIO TTPOBEACHHUS
HCCIIEIOBAaHUM TPU HAJWYUM HU3KOMHHEPAIHW30BAHHBIX IUIACTOBBIX M 3aKaydH-
BaeMbIX BOJI C MUHEpaIH3aIluel pacTBOpeHHBIX cojeit o 10 r/n. Hambonee vac-
1o npuMeHsrT BK3 ¢ KoMIIeKCOM MOCaemnoBaTeNbHBIX T'paaueHT-30HI0B. C
LETbI0 UCKIIIOUEHUS! BJIMSHUS 30HBI MPOHUKHOBEHUS HCIOJB3YIOT TPaJUCHT-
30HBI JUTMHOW 10 2 M U OoJiee, 0OJagaroniie T0CTaTOYHO OOJBITUM PaTuyCOM
uccnenoanus. Ha nuarpamme KC mocnemoBartenbHbIX rpaaueHT-30H10B BHK
HaXOAUTCS B 00JacCTHU Tepexoja OT MaKCUMaJbHBIX 3HAYEHWU B He(TEHACHI-
IIEHHOM YaCTH I1J1aCTa K HU3KUM 3HAYCHUSIM B BOJIOHACKIIIICHHON YaCTH TOT'O JKE
mwiacta (puc. 33).
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Puc. 33. Ilpumep onpenenenus tekymero BHK nmo nanueiM anekrpomerpun.
[Tnacter: 1 — He(l)TeHaCBIH_ICHHBIC, 2- 3aBOAHCHHBIC 3aKauynBaecMOM BOI[Oﬁ, 3- BOJOHACBIIICHHBIC

Kak BumHO W3 TpaduKOB SKCILTyaTaIldd, TEMIIBI pOCTa OOBOIHEHHOCTH
MPOIYKIIMU B THIACTaX 0€3 JIMTOJOTHYECKOTO dKpaHa 3HAYUTEIHHO BBINIC TEM-
OB POCTa OOBOJHEHHOCTH MPOAYKITUHU B IJIACTAX C JINTOJOTHYCCKAM DKPAHOM.
CrnenoBartenbHO, iephopanusi CKBaXHHBI 3HAYUTEIBHO BBINIE TOYKU ¢ KPUTHYC-
CKAM COTIPOTHUBJICHUEM MOXKET SIBUTHCS MPUIUHOW CHIDKCHUS CKOPOCTH TOIbE-
Ma BHK, oco0eHHO mpu HaMWuWy JTUTOJOTHYECKHUX KPAHOB, YTO MPHUBEACT K
YXYAIICHUIO BEIPAOOTKH TIIacTa.

[Tpu pa3paboTke HEPTIHBIX MECTOPOXKICHHUHN C 3aBOJHEHHUEM KOJUICKTO-
POB MPECHBIMHU BOJIAMH YaCTO HEBO3MOXKHO Pa3JeiUTh MO YACIHHOMY COIPO-
TUBJICHUIO HE(DTSIHBIC TIPOIIACTKY U MPOIUIACTKH, OOBOJHCHHBIC 3aKaUHMBAEMOM
BOJIOW. B 3TOM ciydae mosI0KHUTENbHBIE PE3yIbTaThl TOTYYCHBI MPU COBMECT-
HOM TPUMEHCHHH JJICKTPOMETPUU W BOJHOBOTO JUAJIECKTPUYECKOTO METOJNa
(pPa3HOBUAHOCTh MHAYKIIMOHHOTO MeToja). [IporuiacTku, OOBOJHEHHBIC Ipe-
CHOM BOJOW W HE(PTEHOCHBIE, PA3CISIOTCSA MO BEIMYWHAM TUAJICKTPHICCKOU
MIPOHUIIAEMOCTH €, KoTopasi cocTaBiseT st Hedptn 5—10, mis Bogsr 14—20
OTH. €]I.

b.Onpeoenenue mexyweeo nonosxcenus BHK u nacvluennocmu niacmog me-
mooamu paouomempuu

K OCHOBHBIM IPOMBICIIOBO-T€OPUZUUECKUM METOJaM KOHTPOJIS MOJ0Ke-
Hus BHK Ha pa3znbie n1aThl OTHOCSIT HEUTPOHHBIE METOIbI, IPUMEHSIEMbIE B 00-
CaKCHHBIX CKBaXWHAaX. OHM JAIOT BO3MOXXHOCTh OTJIMYATh UHTEPBAJbI IJIACTOB,
HACBIIIEHHbIE HEQTHIO WIIM MTPECHON BOAOU, OT HACHIIIEHHBIX IJIACTOBOM MHUHE-
paJIn30BaHHOM BOJIOM.
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Haubosiee mmpoko NpUMEHSIOT METOJbl HEHTPOHHOTO KapoTa)a CcO CTa-
IIUOHAPHBIM HMCTOYHUKOM HEHUTPOHOB B MOIU(PUKAIUAX HEHTPOHHOTO ramma-
kaporaxa (HI'K) u HefitpoHHOTO KapoTtaxa 1o TermoBsiM Heitponam (HKT), a
TaK)Ke METOJIbI HEHTPOHHOTO KapoTa)ka ¢ MMITYJIbCHBIM HCTOYHUKOM HEUTPOHOB
(MHK) B wmomudpukanmusx HWMIYJIbCHOTO HEHTPOH-HEHTPOHHOTO KapoTaxa
(MHHK) m wumnynscHOro HeiTporHoro ramma-kapotaxka (MHI'K) (puc. 34).
B03MOXHOCTH HEHTPOHHBIX METOJOB JUIS pa3jeicHus He(h)TEHOCHOH U 00BOI-
HEHHOW YacTell IlacTa CBSA3aHBI C Pa3IMYHBIM COJCPKAHHEM B HHUX aTOMOB
XJIopa.

—NB5SMOTSA ... CTl HTK UHTK
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Puc. 34. IIpumenenne HI'K mis KOHTpOJs 3a 3aBOJHEHHEM ILIACTOB, HE BCKPBITBHIX
nepdoparmeii. YciaoBHbIe 0003HaUEHUS CM. Ha puc.33.

Haubonbmmit 3gdext nocturaercs B BBICOKOMOPUCTHIX MIACTaX MPU BbI-
COKOW MHUHEpaJTU3alliH BBHITECHSIONMICH BOJBI. TaK, €ClIM SKBUBAJIICHTHOE COJIEP-
xanre NaCl B 3aBogHeHHON yacTH TuI1acTa npeBbimaeT 2 % oobeMa moposr (T.
e. mpu MuHepanmu3anuu Bonabl Oosiee 100 r/m m mopuctoctu mopoasl 6onee 20
%), To Tekyiee nmonoxkenne BHK Hame:xxHO GukcHpyeTcs o BCeM JauarpaMMamM
HI'K, HKT u WMHK. Ecau xe sxBuBaneutHoe conepskanrie NaCl B emunwuiie
o0bema 3aBojHeHHOro Imacta MeHbme 0,3 % (4TO MpUMEpHO COOTBETCTBYET
coneprkanuio B Boge 15 r/m NaCl npu nopuctoctu nmopoast 20%), To npumeHe-
HUE HEUTPOHHBIX METOJMIOB JIJISl BBIJCICHHUS HE()TEHOCHOW M 3aBOJHEHHOM Yac-
Tel 11acTa BOOOIIE CTAHOBUTCSI HEBO3MOKHBIM.

B dacTtHOCTH, 3TO TIPOMCXOMUT, €CIU TUIACTHI 3aBOTHSIOTCS MPECHOU 3a-
KaunBaemMou BOJIOM. OIHAKO U B 3TOM CJIy4ae CUCTEMATUYECKOE MCCIIETOBAHUE
CKBOKHWH HEHTPOHHBIMU METOJAMHU TIO3BOJISIET MPOCICIUTh TUHAMHUKY 3aBOHE-
HUS TJ1aCTOB. J[e10 B TOM, 94TO JTaXke MPH BHYTPUKOHTYPHOM 3aBOJTHEHUW MOTYT
CO37aBaThCS YCIIOBHsI, KOTJa TIEPBBIC MOPIIUH 3aKAYMBAECMOW TIPECHON BOJIBI
OCOJIOHSIFOTCSI 32 CUET OCTATOYHOMW IIACTOBOW BOABI, U HAa ()POHTE BBHITCCHEHUS
dbopMupyeTcs ¥ IBHKETCS Bas (OTOPOYKA) BOJBI MOBBIMICHHON COJICHOCTH. Pe-
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TYJSIpHBIE 3aMepbl HA paHHEW cTaauu OOBOJHEHUS IMO3BOJISIIOT HEUTPOHHBIMU
MeToJaMu (PUKCHPOBATH MPOILIECC BBHITECHEHHUS He(DTH BHayajie MHUHEPAIU30-
BaHHOM BOJIOM, a 3aTeM Bce 00Jiee OMPECHEHHOM.

Haubonee pe3ynbTaTUBHBI HEHTPOHHBIE METOJBI B CKBa)XXMHAX C HEMep-
(hopUpOBaHHBIMU KOJIOHHAMH, Ojlarofaps 4eMy COCTaB KUJKOCTH IO CTBOJLY
CKBaXXUHBI HE MEHseTCs. B 3TuX ciydasix M3MEHEHUs Ha Juarpammax paauo-
METpPUHU B HCCIIElyEMOM MHTEpBaJieé Ha pa3HbIe JAaThl OJITHO3HAYHO MOTYT OBITh
CBSI3aHBI TOJBKO C U3MEHEHUEM HACBIIIEHHOCTH KOJUIEKTOPOB. JlJisi mpoBeaeHus
TaKuX WCCIEIOBAHUN 1Ie7eco00pa3Ho OypUTh CcHelUaIbHbIe KOHTPOJIbHBIC
CKBa)KMHBI, B KOTOPBIX KOJOHHBI OCTAIOTCS HEMepPOpHUpOBaHHBIMHU.

N3menenust HeTEBOJOHACHIIIIEHHOCTH TJIACTOB BO BPEMEHU MOKHO U3Y-
yaTh HEUTPOHHBIMH METOJaMHU M B (DOHTAHHBIX JOOBIBAIOIINX CKBaO)XKMHAX, B KO-
TOPBIX MO KAKUM-TUOO0 MPUYMHAM YacTh IIacTOB HenepdopupoBana. Hanbonee
3O PEeKTUBHO MCHOJIB30BAHHUE IS 3TUX LeNeld JEeHCTBYIONIUX J0OBIBAIOIINX
CKBaXMH Ha MECTOPOXKICHUSAX, IJIe B pa3pabOTKy BBEJCHHI JIBa WK OoJiee 00b-
€KTOB, pa3pabaThIBA€MbIX CAMOCTOATEIIBHBIMU CETKaMU CKBaXXMH. B »Tux ciy-
qasx i1 KOHTPOJIS 3aBOJHEHHS BEPXHUX HenepOOpHUPOBAHHBIX 00BEKTOB MOXK-
HO MPUBJIEKATh CKBAXKHUHBI, IKCIUIYaTUPYIOIINE HIKHUN 00bekT. Eciu cocras
UJKOCTU MO CTBOJY JCUCTBYIOIIEH CKBaXKUHBI BbIIIE MHTEpBaia nepdopanuu
HE MEHSETCsI, TO METOJIbl PAJUOMETPUU MOTYT JIaTh MO BEPXHUM Hemnepdopupo-
BAHHBIM IUJIACTaM TAKYIO XK€ HAJACKHYI0 MH(GOpMALUIO 00 U3BMEHEHUU UX HAChI-
IIEHHOCTH, KaK M B TOJHOCTBHIO HEMep(POpPUPOBAHHBIX KOHTPOJBHBIX CKBaXKH-
Hax.

JelicTByromue q0ObIBAIONINE CKBaKUHBI MOKHO HCIIOJIB30BaTh ISl KOH-
TPOJSi HEUTPOHHBIMU METOJIaMHU 3aBOJIHEHUS W HUKHMX, HE BCKPBITHIX mepdo-
panueil BoJoHeTAHbIX M1acToB. OaHAKO ISl 3TOro Tpedyercs psi JOMOJIHU-
TEJIbHBIX YCJIOBUI: pacCTOSHUE MEXKy HENep(POPUPOBAHHBIM U BBIIIEIIEKALITAM
neppopupoBaHHBIM TIACTAMH HE MEHEE HECKOJBKHX METPOB; IPOMBIBOYHAS
AKUJKOCTh MPUTOTOBJIEHA HA MPECHOU BOJIEC; MOPUCTOCTH 3aBOJIHIEMOTO ILJIacTa
6onee 19—20 %; cTBON CKBaXKMHBI MPOTUB WHTEpBaAIAa TepQoparuy 3amoTHEH
OJTHOPOJIHOU IO COCTaBY HE(THIO WUIIM MPECHOU BOJOM; HCCIIEIOBAHUE MPOU3BO-
nutTcs komruiekcom metonoB HI'M — HUMT.

Tabnuya 14
Metoani onpeaenennss BHK u 3aBoaHsieMbIX IJIACTOB NPH Pa3JdYHbIX I'e0JI0r0-
(U3MYECKHX H TEXHUYECKHX YCIOBHAX

Ocobennoctu | Munepanu3anusi | PekoMeHayemMble METOIbI HC-
Haznauenue ckBaxxu-

KOHCTPYKIIUU IUTIACTOBOU U CIIEOBAHUS
HBI, CTENeHb nepdopa- . .
o0cagHo# KO- 00BOIHSIONIEN
Oyu 1jiacTta OCHOBHBIC | JJOIIOJIHUTCIIBHBIC
JIOHHBI IUIACT BOJBI, T/1I
- I ,
. q::) Ilmact Hep(i)o >40 I[ I[ I'TII
2 5 | puUpOBaH Ha CT/J, TK
° S | HomHyio Mo OO0ObluHaAs T
HOCTb CTH, T'K
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ITimactmaccoBbIe Tio6ast Bo3- UK,
oOcagHbIe TPY- UIIK, ITII
py MOYHas
OBI MHHKt
OMIIT To xe OKDBC HA mo O
HI'K
>40 ’ HA mo Nau CL
OO0bluHas NHHKt o aH
I[Lract mepdo- <25 - HA no O
pupoBan 4ac- | IImacTtmMaccoBnie TTroGast Bos-
TUYHO oOcasiHbIE TPY- MOKHAS K HA no O
OBI
OMIIT To xe OKDBC HA mo O
HI'K,
>40 HUI'TKT, HA o Nau ClI
% OObruHas MHTK
o <25 - HA o O
S Hnact we ITimactmaccoBbIe
o -
= nepgopipoar oOcasiHbIe TPY- Jliobas o3 K HA no O
o MOYHas
A OBI
BK3,
OMIIT To xe WUHHK; HA mo O
ITonHBIA KOMILIEKC UCCIIENO0-
% >40 BaHUM I CKBAXKUH, BBIXO-
E OTKpBITBII AALUX U3 OypeHHs
= 3a0oi
8 <25 To xe

[Ipumeuanue. OMIIT — ob6cagupie MeTayutomIacTMaccoBsie Tpyosl; DKOC — snekTpokaporax B
SKCITyaTallMOHHOW CKBa)KMHE C MOMOIIBIO0 KOHTAKTHBIX 30HIAOB B 00CaIHBIX METAJUIONIATMACCOBBIX
Tpybax; HA no O - HaBeneHHas aKTHBHOCTH 110 KHCIIOPOLY.

B. KOMI’ZJZ@KCMPOGGHM@ PA3TUYHbBIX Memooo8 0151 8blOeNeHUS 3A600HEHHbIX NJld-
cmoe

Oco60 cnoxxHasi 3aj1aua — BbIJIeJIeHHE Nep(HOPUPOBAHHBIX 3aBOHIEMBIX
IJIACTOB B JACHCTBYIOLIEH CKBaXXUHE, IKCILTyaTHPYIOLEH MHOTOIJIACTOBBIA 00b-
ekT. B 3TOM cnydae TpeOyercss KOMIUIEKCMPOBAHHE pAa3INMYHBIX METOJIOB
(Tabm.14), OCHOBaHHBIX HAa M3YYCHHH M3MCHCHHS IO CTBOJY CKBa)KHHBI CKOPO-
CTH MOTOKA XUJAKOCTH, COCTaBa CMECH, TEMIIEPATyphl U Jp.

Bnauarne ¢ noMolipio riyOuHHOTO Ie0UTOMEpa BBIIEIAIOT paboTaroue B
CKB&)KMHE IJIACTBL. 3aT€M ONPENEISAIOT COCTaB KMJIKOCTU MPOTUB PadOTaIOIINX
MHTEPBAJIOB, JJIs YEro HCIOJNb3YIOT 3aMepbl AUAJIEKTPUYECKHX BJIaroMepos,
raMma-IIOTHOMEPOB WM pe3nucTuBUMeTpoB. Hanbosiee HazexxHOE BBIACIICHUE
MHTEPBAJIOB NOCTYIJIEHUSI BOJIBI TAKUM CIIOCOOOM 00€CIeunBaeTcs, €Cu JeOUT
CKB2KUHBI JIOCTATOYHO BBICOK (Oosee 120 MS/CYT) 1 B KOJIOHHE HE MPOUCXOUT
IPAaBUTALMOHHOIO pa3/iesieHUs] He(PTH U BOBI.

[Ipu MeHblIeM neOUTE BOJAa M3 CKBAKUHBI MOJHOCTBIO HE BBIHOCHUTCH,
YacTh €€ CKAIUIMBAETCA B HIDKHEH 4acTH KOJOHHBI U MOKET YaCTUYHO WJIM TOJI-
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HOCTBIO TIEPEKPBITh UHTEpBaN nepdopauuu. B pesynbrate 3 PekTUBHOCTD CcHIO-
co0a Pe3Ko CHMKACTCS.

[Ipu HeOOIBIIOM NEe0UTE CKBAXKHHBI XOPOIIUE PE3YybTaThl MPU BhIACIIE-
HUU OOBOJHSIIOIIUXCA MHTEPBAJIOB MOXKET JaTh METO]l HABEJICHHOW aKTUBHOCTH
kuciopoja (puc.35), mpu KOTOpoM (GUKCUPYETCs IBIKYINASACS 1O CTBOJIY CKBa-
KUHBI BOJIa. BKIIFOUEHNHE B KOMIUIEKC JJI1 BBIACICHHUS IUIACTOB, 3aBOJIHSIEMBIX
3aKauyMBaeMOU BOJI0M, TEPMOMETPUU OCHOBAHO HA TOM, YTO OOBIYHO B IIACT Ha-
THETAETCS XOJIOAHAs BOAA C TEMIIEPATYpOM HWXKE IUIACTOBOM. DUKCHUpYS B
CTBOJIE JOOBIBAIONIEH CKBAXKMHBI MHTEPBAJbl C MOHUKEHHOW TeMIepaTypoH,
BBIJICJISIIOT TUIACTHI, TPOMBITHIE 3aKaurBaeMon Boaoi. Ho mockonbky GpoHT 0X-
JAXJACHUS OTCTaeT OT (PPOHTA BHITECHEHHUSI, C TIOMOIIBIO TEPMOMETPUU MOMKHO
YBEPEHHO BBLICIISTH TOJBKO T€ 3aBOJHEHHBIE IUIACTHI, YEPE3 KOTOPHIE MPOLIET
3HAYUTEIbHBIA 00bEM HAarHETAa€EMOM BOEL.

Haec yenHanA i
—_— BTEADTIM ARTHURHOCT e KHGNDpanR
= oG NprRmoR 2o
f Aeputomen MnoTHemEp eeeeees OBPRLSERHER 3084 P 35. 11
uc. . HUMCP BBIACICHUA
E UMUK AT fadiaH 18(110 EDIEIJ MR P P A
= o 30 Owicke 0 700 15260 10900 ] 200 3aBOAHACMOIO ILJIaCTa METOJOM
1596 ! ' ' ' il I HaBeHeHHOﬁ AKTUBHOCTH KHCJIO-
ponaa.
il VYcnoBHbIE 0003HAYEHUS CM.
s Ha puc.33.
Wz
1628
—

OCHOBHBIM HEIOCTATKOM KOHTPOJIS 32 3aBOJHECHHEM ILJIACTOB IO JaHHBIM
PaTUOMETPHH SBIISCTCS HEBO3MOXKHOCTh KOJUYSCTBEHHON OICHKH OCTATOYHOM
He(TEHACHIIIIEHHOCTH.

5.9.5.2. Memoowi onpedenenus 2a308004H020 U 2a30HEeDMAHO20 KOHMAKMA

["azonedTsiHON KOHTAKT ompenensercs kak rpanurna 100%-noro comep-
*aHust cBobomHoro ra3a nu 100%-Horo pacTBopeHus ra3a B Hedtu. B aTom ciy-
yae Takke HaOirojaeTcsa nepexojHas 30Ha oT Hedtu k razy. Kontakt HedTh -
ra3 npeJiCTaBisIeT COO0M TPaHUIly CMECH YTJIEBOJIOPOJIOB, CXOAHBIX MO (u3nye-
CKUM CBOWCTBaM, IOATOMY pasieleHue X 0oJiee 3aTpyAHEHO, YEM OINpe/ere-
HUE KOHTakTa HePTh - Boma. OCOOCHHO TPYTHO YCTAHOBHTH KOHTAKT Ta3 -
HeTh MpU HANUYKUKM OOJIBIION Ta30BOM MIAKU M HEOOIBIION HmupuHEe HeTs-
HOU OTOPOYKH.

A. Onpeodenenue mexywezo nonosxicenuss ' HK

1. KonTtpois 3a nojoxeHueMm razonedtsHoro konrakra ('HK) ocymect-
BJISIETCS TIO CJICTYIOLIUM JTaHHBIM:
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1) B HemnephOpHPOBAHHOM HHTEPBajC IUIACTA MO KPHBBIM HEHTPOHHBIX
metonoB HHK. HI'K. MTHHK (puc.36);

2) B neppopHUpOBaHHOM HHTEpBAJIE IIJIacTa 10 KPHBBIM HEHTPOHHBIX Me-
TOJIOB, IT0 TEPMOMETPHH, 110 U3MEPEHHUSIM IaMMa-IJIOTHOMEPOM,;
3) 110 MPOMBICIIOBBIM JTaHHBIM.

& MOZSADAB | COMTKR - AHHK
¥ lo|E] —xe : '
‘g.’ x Ef wmmc | :
fu) B . .
: B Y Dou-ui 893 10 yoRey Puc. 36. JIpmwxenne T'HK Bo
- ‘: : {E‘__",_B BpeMeHr  (AHACTaCHEBCKO-
. .
. :‘ : ‘ ‘1 TpowuiKkoe MECTOPOKIACHHUE):
=18 - St a-ckB 98, 0 - ckB 182, B - ckB
{1 %— 382. 3amepsr: | — ¢onoswii, Il -
5 e = —- noBTopHEIA. [lmacter: | - Tazo-
=1 [Mezsa018 e TR — HTX MK HOCHBIH, 2 - He)TEHOCHBIN
.i; SlE | -nc —xci-~750 1152 wren ramn UMA/MAR
& 121% s onomm |~ 79508850 wmanfowu  |6532 6778
1 L)
(1 ®
g ;s

TR — WK HTK

— TIRD0 1300 wian fravns ) _
- 00 1200 W mnn 57 1, 75ycna.

OCHOBHBIMH  METO-
JaMHA KOHTpPOJIA 3a IIOJIO-
xenueM ['HK saBisrorcst ctanmonapusie HelTpoHnHble metoasl: HI'K, HHK.

2. BO3MOXXHOCTh TIPUMEHEHHUS HEHTPOHHOTO KapoTaka IJIs Pa3ieiICHHUS
He()TEHOCHOM M ra30HOCHOM YacTel miacta oOycClOBIE€HA UX pa3INdyueM B 00b-
€MHOM COJEp>KaHUH BOJOPOJa. ['a30HOCHBIN IUIACT OTIMYAETCA OT HE()TEHOCHO-
ro (a Takke W BOJOHOCHOTO) MEHBIIIUM COJCPKAHHEM BOJIOPOJAa M MEHBIICH
IJIOTHOCTBIO, UTO MPUBOAUT K noBeimeHnto nokazannii HI'K u HHK npu n3me-
pPEHUAX C 30HJaMH, OOJIBIIMMHU HHBEPCHOHHOTO, MPOTHUB Ta30HOCHOM YacTH
mwiacta. [lo 3ToMy mpu3HaKy pas3aensroTcsi Ta30HOCHas U HEe(PTEHOCHas 4acTh
IJIaCTa ¥ OCYIIECTBIIIETCA KOHTPOJIb 3a mpoasrkeHueM [ HK.

3. Ha qmarpammax HM B ogHoponnom muiacte nonoxkenue ['HK ycranas-
JIMBAETCS B TOUKE Hadajla pOCTa MMOKA3aHWM HAJl YPOBHEM IOKAa3aHUU B 3aBEIO-
MO He(TeHOCHOW 4YacTu Iuiacta. B HeomHopomHoMm ruiacte mojoxkeHue ['HK
MOYHO ONPENEIIUTH IO PE3yJIbTaTaM CPAaBHEHUS NPEABIAYIIETO U NOCIEAYIOIIe-
ro M3MEpPEHHUH, €CIM 3a BPEMsI MEXAY HW3MEPEHUSMHU MNPOU30LLIO0 M3MECHEHUE

= B B A SN
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nonoxxenuss ' HK. ConmocTtaBnenue 3TUX AuarpamMM IMoO3BOJISET MO TOYKE Hadala
YBEJIMYEHUS TTOKAa3aHUW Ha OJHOM AMarpamMme OTHOCUTEIBHO APYroil ycTaHaBs-
nuBath nosioxkenue 'HK kak B MOMEHT moclienyroiiero, Tak 1 B MOMEHT TIpe-
npiaymero usMepenus. llonoxkenune nepsonauyansHoro ['HK ompepensiercs B
HEOJHOPOJHOM IIACTE MO pe3yyibTaTaM CpPaBHEHUS JIBYX U3MEPEHHH, BBHITOJ-
HEHHBIX TOoce OypeHusi, KOra ra3 OTTeCHEH OT 3a00s1 PUiIbTpaTOM MPOMBIBOY-
HOM KUJIKOCTH, U MOcJie pachOPMHUPOBAHUS 30HBI MPOHUKHOBEHHUS.

[TIpomMbIciOBO-re0(U3NUECKHUE METOIbl ONpPEICICHHU Ta30BOASHOIO KOH-
TaKTa aHAJIOTUYHBI METOJaM OIpeIeICHUS BOJJOHE(DTIHOTO KOHTAKTA.

b. Oyenxa nonooiwcenus 'HK u I'BK u unmepsanos 066o0uenus npu papadomie
2A308bIX MECMOPOHCOEHUT

B npotiecce skcrutyaraiuu ra30BbIX MECTOPOKICHUM Ta30HACHIIIIEHHOCTh
OMpeNeNaeTCs] MPEUMYIIECTBEHHO Pa3IMYHbBIMU MOAU(DUKAIUSIMUA HEUTPOHHOTO
KapoTaxka, M3 KOTOpbIX Haumboyiee pacHpoCTpaHEHbl HEUTPOHHBIA TraMma-
KapoTaX, ABYX30HJOBBII HEUTPOHHBIM TraMMa-KapoTaX W HUMITYJIbCHBIN HEM-
TPOH-HEHTPOHHBIM KapoTax 10 TEIIOBBIM HerTpoHaM (tab:. 15). Illupokoe wc-
MOJIb30BAHUE HEUTPOHHBIX METOJIOB MPU OLIEHKE Ta30HACHIIIIEHHOCTU OOBSICHS-
€TCS TeM, YTO Ta30BbI€ IJIACTHl B OTJIMYKME OT BOJOHOCHBIX HIJIM HE()TEHOCHBIX
MMEIOT OTHOCHUTEIBHO Majble BOJOPOJOCOJAEpKalllie MOPOAbl U IUIOTHOCTH
¢dmronaa, HachlawIero nopel. Eciu HEQTh MO coaepKaHUIO siIep BOJIOPOJa
MPAKTUYCCKU HE OTIIMYACTCS OT BOJbI, TO BOAOPOIOCOAEPKaHMe ra3a B 62/p, a
wioTHOCTh B 140/p pa3 MeHblie, 4eM y Bojbl (p — naBjieHHe B uiacte, MI1a).

Bce MeToauKku O1eHKU ra30HACHIIEHHOCTH MO Pe3yIbTaTaM HEUTPOHHBIX
METOJI0OB OCHOBAHbI Ha MU3YUYEHUH BOJOPOJOCOACpKaHMs B 30HE IUIacTa, HE Tpe-
BBIIIAIOIIEM JIECATHIX JTOJIEH METpa, MOATOMY AJIsl TOCTOBEPHOCTH OLIEHKHU ra3o-
HACBHIIIIEHHOCTH HE0OXOAUMO MOJIHOE pachOpMUPOBAHUE 30HBI TPOHUKHOBEHUS
¢dunpTpaTa MPOMBIBOYHOM >kuaKoCcTH. Hanbonee HaneKHbI Takue ONpeeieHus
B HEep(POPUPOBAHHON CKBAXKUHE C TEPMETUYHBIM [IEMEHTHBIM KOJIBIIOM.

Tabnuya 15
Metoasl onpenesienuss 'HK u I'BK B pasimuHbIxX reoJioro-pusundeckux
U TEXHUYECKHX YCIOBUAX

Munepanu-
ens on-| PexomeHnayemble
3anus mia-
Ha3nauenune cKBa>KUHBI - penene- | OCHOBHBIE METO/IbI
CTOBOM BOJIBI, -
HUS UCCIIeI0BAaHUS
/1
HI'K, HHKT,
>40 I'HK VHHK:
HI'K, HHKr)
JloOwIBaroIIIas, I'BK HMHHKT
1acT neppoprupoBaH <95 THK .
I'BK OKS2C
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HI'K, HHKT,
>40 I'HK VHHKT
K| e
Kontposnbnas, mnact - HHTK
He neppopupoBaH : T
pdopup <25 T'HK1 VT HK
DNEeKTPOKAPOTaXK B
I'BK OMIIT

* HOHOHHHTCHBHBIﬁ MCTOA UCCIICAOBAHNA — BBICOKOYYBCTBUTCIIbHAA TCPMOMCTPUS.

B CIIOXKHBIX T€OJOTMYECKUX YCIOBUSX JUISl OLEHKU Ta30HACHIIIEHHOCTU
(pu ee 3naueHun Boitie 50%) s3pdextuBen meron nByx 3007108 HI'K. DTOT Me-
TOJ UCIOJIb3YETCSA JI KOJIMYECTBEHHOW OLIEHKU Ta30HACHIIIEHHOCTH, BIIOJIHE
JOCTaTOYHOM Tipu ompeneneHuu nonoxenuss ['BK wnu Bwinenenus oOBOAHUB-
IIUXCSl TUIACTOB C BBICOKOW HauyalbHOW Ta30HACHINIEHHOCTHIO. Eciu KpuBbie
HI'K, 3apeructpupoBannbie 30HaamMu 6oibiioro (I = 70 ¢cm) u mamoro (I = 35
CM) pa3MepoB, COBMECTHTh, TO Ta30HOCHBIC IUIACTHI, TA30HACHIIIICHHOCTh KOTO-
peix Oomee 50%, OymyT BwImensAThCS mpeBbiieHHeM mokasanuit HI'K-70 wan
nokazanusimu HI'K-35. Dtu npeBbInienns (MoJI0KUTEIbHBIC MPUPALICHUS) TTPO-
MOPIIMOHAIbHBI TA30HACHIIIEHHOCTH MJIACTOB.

Ha puc. 37 wnmocTpupyroTcsi BO3SMOXXHOCTH METO/Ia KaK B BBICOKOIIOPHC-
TBIX TEPPUTCHHBIX OoTIOKeHUAX (2030—2125 M), Tak ¥ B MOpPOJax ¢ BHICOKHM
OTHOCHTEIbHBIM compoTuBicHueM. Tak, wHTepBan 2130—2190 M (ropcko-
TPHACOBBIC OTJIOXKCHHS) HEJIb3s OJTHO3HAUHO XapakTepu3oBath o bBK3. OH uer-
KO paszzensiercs no npupamenusm 3HadeHnii HI'K, corimacHo koTopsiM Ha riy-
oune 2173 M HaXOAHUTCS Ta30BOASHONM KOHTAKT, YTO MOJITBEPKICHO OIpoOoBa-
HueMm. Ha ocHoBe 3amepoB nByms 30oHaamu HI'K moxHO 1O nuHamuke npupa-
menuid HI'K cyauts 00 n3MeHeHUsIX Ta30HACHIIIEHHOCTH MPUCKBAXXMHHOM yac-
THU IJIACTA, CBSI3AHHBIX C MPOHUKHOBEHUEM HJIM OOBOJHEHUEM.
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JIJisl OLIEHKM Ta30HaCHIIIEHHOCTH IJIACTOB IPU HCCIENO0BAaHUU nepdopu-
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POBAaHHBIX  CKB&)XXUH  BBHUIY
OoJbIIeH TIIYyOMHHOCTH HCCIe-
JIOBAaHUU TPUMEHSIOT 3aMephl
NHHK, peructpupyemsbie Ha
JBYX BPEMEHHBIX 3aJeprKKaXx,
Harpumep 400 u 600 mkc. Tak
KaK CpeJHee BpeMsl JKU3HU Te-
IJIOBBIX HEUTPOHOB B  raso-
HOCHBIX mjacTax HaMHOTO
OoJiblle, YeEM B BOJOHOCHBIX,
TO TepBble OYIyT OTJIMYATHCS
3HAYUTEIbHBIMU MpeBbIIIIe-
HUSMH TIOKa3aHUU mpu OO0Jb-
1IeH 3aJI€pKKE M0 CPABHEHHUIO C
MAJIOH.
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5.9.6. OnpenelieHHe KOJIEKTOPCKUX CBOICTB

= [25)s

Puc. 37. Ilpumep BBIAECTCHUS Ta30BO-
JSTHOTO KOHTaKkTa Ha JIeHuHrpaackom
MECTOPOKIECHUU METOJOM JABYX 30H-
noB HI'K (o C.IT. Omecro):

A — pe3yabTaThl UHTEPIPETAINH 110 W3-
Mepenusm aByMmsa 3ougamu HI'K; B — To
xe mo BH3; a — kpuBas HI'K-70, 6 -
kpuBas HI'K-35.

ITnacter: 1 — rasoHachlllleHHEIE, 2 - BO-
JIOHACHIIICHHBIE, 3 — C HU3KOH IMPOHHU-
1IaeMOCTBI0, 4 - MPOOHBIC

33[{3‘-13 BBIACICHUA KOJIICKTOPCKUX CBOMCTB MO FGO(bI/BI/I‘-IeCKI/IM JaHHBIM

pemacTCa MHOTMMHA MCTOJaMU.

1.0Onpenenenve MOpUCTOCTH, Haubosiee TECHAs CBSI3b ATOr0 Mapamerpa
Ha0II0/1aeTCsl 111 METO/IOB COMPOTUBIICHUM, HEUTPOHHBIX, aKyCTUYECKOTO.

2.0mpenenenne HePTETa30HACHIIICHHOCTH- KOd(DuImeHT HedTerazoHa-
CBHIIIIEHHOCTH MPOAYKTUBHBIX KOJUIEKTOPOB HAaXOJUTCA OOBIYHO MO JAHHBIM Me-
TOJOB COMPOTHUBIICHUI Yepe3 BEIUUNHY NapaMmeTpa HedrerazoHachlieHus Py.

3.0mpenenenne MPOHUIIAEMOCTH TTOPOI- KOJUIEKTOPOB. [liist ompeneneHus



MPOHULIAEMOCTH 3TOT MAPAMETP YBA3BIBACTCS C MOKA3aHUSIMH SJIEKTPUUYECKUX
METOJIOB M ramMma-mMetosia. OCHOBOM CBSI3€W SIBIAIOTCA KOPPEISALMOHHBIE 3aBU-
CUMOCTH MEXAY MPOHUIAEMOCTHIO MOPOJ YU UX TIIMHHUCTOCTBHIO, YIEIbHOU IO-
BEPXHOCTBIO, KOJIMYECTBOM U XapaKTEPOM pPACHPEAECIEHUS] OCTATOYHOM BOJBI U
T.1. OCHOBHBIMH METOJIaMH SBJISIOTCS: 1) METO CONPOTUBIICHHMIA; 2) METO TIO-
TEHITMAJIOB CAaMOIIPOU3BOJILHON MOJIAPU3AINH; 3) TaMMa-METO/T.

Ciienyet OTMETHTD, YTO MOJIYyYaEMbIE 3aBUCUMOCTH MOTYT UCIIOJIb30BATh-
Cs TOJIBKO JJISI T€X OTJIOXKEHUU, ISl KOTOPBIX OHU YCTAHOBJIEHBI. Y HUBEPCAIIb-
HBIX 3aBUCUMOCTEH MPaKTHUUYECKU HE CYIIECTBYET, U MPUMEHEHHUE UX 0e3 yuera
OCOOCHHOCTEW KOHKPETHBIX OTJIOKEHHI MOXET MPUBECTH K HEKOHTPOIUpYe-
MbIM omuOkaM u norpemHocTsM. Hanpumep, npod. E.N.JleonTheB npeasiaraet
MIpU OMpEAEICHUN MPOHUIIAEMOCTH ISl yclioBUM TrOMEHCKOW 00jlacTh COBMeE-
ctHO ucnonb3oBaTh MeTosibl MK u CII. PemenueM u pa3paboTKoON yKazaHHBIX
BOIIPOCOB 3aHUMAIOTCS VH)KECHEPHI- MIPOMBICJIOBBIE reo(pu3uKu

/7,10,13,14,18,22,23,24,27,36,38/.
5.9.7. YcTraHOB/IeHHE TEXHHYECKOT0 COCTOSTHUS CKBAKUH

JIs M3y4YeHHsI TEXHUYIECKOTO COCTOSIHUSI CKBAXKHH MPUMEHSIOTCS: 1) MHK-
JUHOMETPHS - ONPEJCIICHUE YIJIOB U a3UMYTOB HCKPHBIICHUS CKBKUH (CM.
pasaen 5.3.); 2) KaBepHOMETpHUsSA- YCTAHOBJICHHEC W3MCHCHUH IUaMeTpa CKBa-
XWH; 3) IEMEHTOMETPHS, aKYCTHUYCCKHI KapOTaXK- ONMPECIICHUE BHICOTHI MOIb-
eMa, XxapakTepa pacrpe/eseHus [IEMEHTa B 3aTPyOHOM MPOCTPAHCTBE U CTENIEHU
€ro CIEIUICHUS ¢ TOPHBIMU MOpoiaMH; 4) BBISCHEHUE MECT MIPUTOKOB H 3aTPyO-
HOW LMPKYJISIUA BOJ B CKBaXXMHAX AJIEKTPUUECKUM, TEPMUYECKAM U PaIUOAK-
TUBHBIMHU MeToAaMU. OCTaHOBUMCSI HA HEKOTOPBIX U3 HUX 0oJiee MOpOOHO.

Uszmenenue ouamempa cxeaxcunvl (kasepromempust)

KaBepHorpammoii Ha3bIBaeTcsi auarpaMma, IOKa3bIBalOIIash W3MEHEHHE
auametpa ckBakuH (JIC) mo Bcemy cTBogy. JlMaMeTp CKBaKUHBI OOBIYHO H3Me-
pSAETCs CIeIMaIbHBIM TPUOOPOM, HA3bIBAEMBIM KaBEPHOMEPOM.

HM3yueHue pa3pe30B CKBAXXUH M0 KaBEpHOTpaMMaM

N3ydyeHne n3mMeHeHus quaMeTpa CKBaXKUH 10 €€ CTBOJIY IIPU MOMOIIM Ka-
BEpPHOMEPA HIMPOKO UCTIOJb3YIOT:

1) 1 KOHTPOJIS 32 TEXHUYECKUM COCTOSSHUEM CKBaKUHBI,

2) [JIs KOPPEISIHH Pa3pe30B CKBaXKUH,;

3) KaK JOMOJIHUTEIBHBIA MaTeprall, IMOMOTAOIIUi IPH JTUTOJIOrHYECKOM
pacwICHEHUH pa3pe3a CKBAKUHBI U BBIACICHUN KOJUIEKTOPOB;

4) mpu KOJWYCCTBEHHON HHTEPIPETALMN JAHHBIX 3JIEKTPHUYCCKHX U pa-
JMUOAKTUBHBLIX METOJIOB HCCIICIOBAHUS CKBa)KHMH, JUIS Yero HEOoOXOIUMO HMETH
YTOUYHEHHBIE JTaHHBIE O (DAKTUUECKOM AUAMETPE CKBAKUHBI U TOIIIMHE TJIMHU-
CTOU KOPKHU.

N3ydyeHne kaBepHOrpaMMm IMOKa3ajao, YTO JAUAMETP CKBAXKMHBI B 3HA4U-
TEJILHOM CTEIICHU M3MEHSACTCS B 3aBUCHUMOCTH OT JIMTAJIOTHYECKOTO0 COCTaBa I10-
poI.
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[TnoTHBIe MOPOABI (M3BECTHSKH, TOJOMHTBHI, TJIMHUCTBIC TECYAHUKUA H
aJICBPOJIUTHI) (PUKCUPYIOTCS HA KaBEPHOIPaMME y4YacTKaMH ¢ HOMHHAJIbHBIM
3HAYCHUEM JHaMeTpa CKBaKUHEI.

[IpotuB mopos, 00IAMAFOIIMX XOPOITUMHU KOJUIEKTOPCKHMH CBOMCTBAMU
(TTecyaHMKOB, AJIEBPOJIUTOB U JIp.) HAa KaBEpHOTPAMME OTMEYACTCSI YMCHBIIICHHE
TaMeTpa CKBOXHHBI TI0 CPABHEHUIO ¢ HOMHHAIBHBIM, YTO MPOMCXOANT B pe-
3yibTaTe OTGUIHTPOBBIBAHUS B TIACTHI-KOJUIEKTOPHI BOJBI U3 TIIMHUCTOTO pac-
TBOpa 1 00pa30BaHMs HA CTEHKAX CKBAKUHBI TIIMHUCTON KOPKH.

[Tmactam rIMH U apTUJUTUTOB HAa KaBEPHOTPAMME OOBIYHO COOTBETCTBYET
yBeIMYCeHHE (HDaKTUYECKOTO MUaMeTpa CKBAKUHBI 10 CPABHEHHUIO C HOMHHAJb-
HbIM. CTETeHb YBEIWYCHUS TUaMeTpa 3aBUCUT OT JINTOJIOTHYECKUX OCOOEHHO-
CTEH TJIMH U MPOJOHKUTEILHOCTH MEPUO/Ia BO3ACHCTBUS HA HUX CTPYH OYpOBO-
ro pacTBopa.

3HaUNTETHPHOE YBEIMUCHUE TUaMETpa CKBAXUHBI HA KaBEpPHOTPAMME OT-
MEYaeTCsl MPOTUB COJIH (TaJIUT, CHIIbBHH) M HEOOJIBIIIOE — MPOTHUB THIICA.

PesynbTaThl BccneqoBaHusl CKBOKHH KaBEPHOMEPOM BO MHOTHX CITydasx
MoMoraroT 0oJiee MPABUIHLHO COMOCTABUTHh WX Pa3pe3bl M YTOYHUTH JIUTOJIOTH-
YECKUU COCTAB MPONIECHHBIX TTOPOI.

[Tpu OypeHun AuameTp CTBOJIA CKBAXXUHBI MIPOTUB PA3HBIX MOPOJ MMEET
HEOJIMHAKOBYIO BEIMUMHY. B TUIOTHBIX OpOAaX OH COXPAHAETCS HEU3MEHHBIM.
B nerko pasmbiBaeMbIX CTpyel OypoBOTO pacTBOpa TIIMHHCTHIX MOPOJAX, PHIX-
JBIX TIeCKaX, MeCKaX-IIBIByHaX W B KAMEHHOW COJIM JHAMETP CKBAXXUH YBEIH-
guBaeTcs. [Ipu pa3OypuBaHHH XOPOIIO MPOHHUIIAEMBIX MOPOJ MPOUCXOIUT OT-
(GUIBTPOBBIBAHNE BOJBI W3 TIMHUCTOTO pacTBopa. TBepaas (aza TIHMHUCTOTO
pacTBOpa, MOTEPSIBIIAs BOAY, OCEAACT HA CTEHKAX CKBAXUHBI B BUJIE CJIOS TUIOT-
HOM IMITYKaTypKH, yMEHbINIAS TUAMETP CKBAKHUHBI.

HexkoTopbie TIMHBI PY COMPUKOCHOBEHHH C TIIMHUCTHIM PAacTBOPOM, 00-
BaJIUBAIOTCS, 00pa3yloTcs OoJbliine KaBepHsbl. [Ipocion 0OBaNMBAIOMIUXCS TIIUH
OOBIYHO BBIJICPKUBAIOTCS HA OOJIBIIKX TUIOMIA/ISIX U XOPOIIO OTOMBAIOTCS HA
KaBepHOTpaMmax. [103ToMy T0100HBIE TTPOCIION YaCcTO MCTIOIB3YIOT MPHU COTIOC-
TaBJICHUU Pa3pe30B CKBAXMH B KAYECTBE PETICPOB.

Hcnonb30BaHne KaBEPHOTPAMM B JIOMIOJIHCHHE K KAPOTAKHBIM JIHAarpam-
MaM TT03BOJISIET YTOYHHUTH TIOJIOKEHHUE B pa3pe3ax CKBAKMH OCHOBHBIX Pa3HO-
CTEH MOPOJT U MOIIHOCTh OT/IEIHHBIX TTACTOB.

YTOUHEHHBIE TaHHBIE O TUAMETPE CTBOJIA CKBAKMHBI TOMOTAIOT H30€XKaTh
MHOTO3HAYHOCTH TP WHTEPIPETANH OOKOBBIX AJICKTPUICCKUX 30HIHUPOBAHNN
(b33), ycTaHOBUTH MPUYMHBI aHOMAJIMK HA JUArpaMMax paJuOaKTUBHOTO Ka-
poTaka U TEpMOrpaMmMax, a TAakKe PEIIUTh s TEXHUIECKHUX 3a]1ad, BO3HU-
KaIOMINX B Mporiecce OypeHMs] CKBayKHH.

Ha puc. 38 mokazan mpumep HCIONIH30BaHHUS KaBEPHOTPAMMBI B JTOTION-
HEHUE K DJICKTPOrpaMmaM JUII YTOYHEHHUS JTUTOJOTHYECKOTO COCTaBa MOPO/I.

Takum o0pazoM, u3MepeHue wu3MeHeHHUs auamerpa ckBaxuHbl (JIC) ¢
TIIyOMHOW MPOBOJMTCS C IIEITBI0 KOHTPOJISI COCTOSTHUSI CTBOJIA B XO7e OypeHus
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JUTsL OTIpeJieNieHUsl 00beMa CTBOJIA CKBaKUHBI JIJIsl pacyeTa KOJIMYeCTBa I[EMEHT-
HOTO pacTBOpa, HEOOXOAMMOTO JUIsl IEMEHTUPOBAHUS SKCILTYaTAllMOHHOW KO-
JIOHHBI, JIJI1 YTOUHEHHS T€OJIOTHYECKOro pa3pe3a CKBaXKUHBI, ISl ONPEIeTICHUS
MECTOIOJIOKEHHS OCTOPOHHUX MPEIMETOB, MOMABIIUX B CKBAXHUHY. B psae
Clly4aeB, OCOOCHHO B IECUAaHO- TIMHUCTOM pa3pe3e, KPUBbIE KABEPHOMETPUU
(J1C) mo3BoJIAIOT JOBOIBHO YE€TKO BBIICIATH MIECYAHbIC U TJIUMHUCTHIC TUIACTHI.

[]emenmomempus

Meton TepMomeTpa (IIEMEHTOMETpPHS) MIMPOKO HCIOJIB30BAJICS B CKBa-
KWHAX JJIs1 YCTAHOBJICHHSI BBICOTHI MOABbEMA LIEMEHTA 3a KOJIOHHOW B CKBaXKH-
Hax. B mporiecce 3aTBepaeBaHusl IIEMEHTa BBIACISETCA OOJBIIOE KOJIUYECTBO
TeIia, KOTOpoe U (PUKCUPOBAIIOCH CITYCKAEMbIM B CKBOXXHHY TepMoMeTpoMm. 11o
IpaHuIle, Ha KOTOPOU (PUKCUPOBATIOCh MAKCUMAIbHOE KOJUYECTBO TEIUIa, Ompe-
JeNsiach BBICOTA, 10 KOTOPOU ObLI MOJHST IIEMEHT 3a KOJIOHHOM.

BEHHOW TMONSpU3alui; 3 - KaBEpHO-
rpamMma; 4 — muHUS Tuamerpa jaonora; |
— wu3BecTHsIKM IuioTHEIE, |l — TO Xe
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Axycmuueckuui kapomaoic (AK)

DTOT METOJI OCHOBAaH Ha M3MEPEHUU CKOPOCTH MPOXOKIACHUS YIPYTHUX
BOJIH B IEPECCUCHHBIX CKBaXXMHOU mopoaax (AK- mo ckopocTu), a Takxke B OIl-
pelesIiCHUH TOTJIONIAIOIINX CBOKWCTB TOpHBIX Topon (AK- mo 3aryxanuio). Cko-
POCTH pAaCHpPOCTPAHEHUSI YNPYTHX BOJH M HMX 3aTyXaHUs 3aBUCIT OT MHOTHX
npupoiHbiX ¢akTopoB. Hambomnbiiee BIUSIHUE TIPU ATOM OKa3bIBAIOT TAKWE Ma-
paMeTphl, KaK CTPYKTypa MOPOJbI, TUM LIEMEHTA, XapaKTep HACBIIICHUS, TPEIIU-
HOBAaTOCTh, KABEPHO3HOCTh, a TAKKE HAIPABJICHUE TPEIIMH OTHOCUTEIIBHO OCH
CKBaXXHMHBI. BepTrKanbHbIE TPEIIUHBI OKA3bIBAIOT MEHBIIEE BIUSIHUE HA MOKA-
3anug AK 1o cpaBHEHUIO ¢ TOPU30HTAIBHBIMU. AKYCTUYECKUI KapOTaXX MPOBO-
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JIUTCS 111 PELICHUS CIEAYIONX 3a4a4: JIMTOJIOTMYECKOr0 PaCUJICHEHUs pa3pe-
3a; BBIJCJICHUS 30H TPEIIMHOBATOCTH U KaBEPHO3HOCTU B KapOOHATHBIX OTIIO-
KEHHSX; BBIICIECHUS KOJUIEKTOPOB U ONPEJECICHUS UX MOPUCTOCTH; OMpeaeIie-
HUSI CPEJTHUX U TJIACTOBBIX CKOPOCTEW paclpOCTPaHEHUsI YIPYTUX BOJIH AJIS1 UH-
TEPIPETALMN JAHHBIX CEMCMOPA3BEIIKN; KOHTPOJIS BBICOTHI TOABEMA U KAUECTBA
LIEMEHTHOTO KOJIbIIA U CTENEHH €r0 CXBATBHIBAHUS CO CTEHKOW KOJOHHBI U TOp-
HBIMU MTOPOJIaMH B 3aTPyOHOM IIPOCTPAHCTBE CKBAXKUHBI.

5.10.BckpbiTHE MPOAYKTUBHBIX IJIACTOB

PaznuyarorT nepBUYHOE M BTOPUYHOE BCKPBITHUE MPOIYKTUBHBIX ILIACTOB.
[lox mepBUYHBIM BCKPBITUEM CJIEAYET MOHUMATh MEPECEUCHHUE MPOAYKTUBHBIX
IJIACTOB CKBaXKMHOM B Tpollecce ee OypeHus, T.e. COCJMHEHHE MIacTa CO CKBa-
xuHOU. [Ipoliecc BCKpBITUA IMJIacTa UMEET MCKIIOUUTENIHbHO Ba)XKHOE 3HAUCHUE
JUISL OCBOCHUSI M TIOCJIEIYIOIIEH SKCIUTyaTalluu CKBaXXUHBI. [Ipu BCKpBITUM TUIa-
cTa HE0OXOAMMO MPUHUMATH MEPHI JJISI COXPAHEHHUS €ro MPUPOAHBIX KOJIIEK-
TOPCKUX CBOMCTB WM MPEIOTBPAIIECHUSI OTKPBITOro (hoHTaHupoBaHusi. OCHOBHBIE
YCJIOBUS, KOTOPBIE JOJKHBI MPU 3TOM COOJIIOAAThCS, - 3TO oOecreueHue 0e30-
MacHOCTU OypeHHUsi 1 MUHUMU3AIUsl BPEIHOTO BIUSHUS OYypOBOIrO pacTBOopa Ha
KOJUUIEKTOPCKHE XapaKTEPUCTUKU MOPOI.

BckpriTue mactoB 6€3 yuera reojoro- Gpu3n4ecKuXx 0COOCHHOCTEH Iia-
cTa U (U3MKO- XUMUUYECKON XapaKTepUCTUKU HACBIIIAIOMIMX €ro (IIOUJIOB B
3HAUYUTENIbHOW CTENEHUW CHUXKAET MX MPOAYKTUBHOCTHh. B OTAENBHBIX Claydasx
MpU HEYJOBIETBOPUTEIBLHON METOJMKE BCKPBITUSI, HE OTBEYAIOLIEH XapaKTepy
BCKPBIBAEMOT'O TJIACTa, MPOMBIIIIEHHOTO MTPUTOKA HE(THU WU ra3a MmpH ero uc-
MBITAHUU BOOOIIE MOXKET OBITh HE MOJIYy4YeHO. DTO MOATBEpKAAETCS HedTempo-
MBICIOBOM MpakTUKOW. MHOTIa CKBa)KUHBI TPU OYPEHUU MOKA3bIBAIN XOPOIIKE
MpPU3HAKU HEPTEHOCHOCTHU U Jaxke OypHO mposBisuin ceds. [locne 3aBepiieHus
OypeHusl, CIyCcKa U IEMEHTa)Ka AKCIUTYaTallMOHHOW KOJIOHHBI CKBAKUHBI B TIPO-
1IeCCe MUCIBITAHUS JIaBaiu JUOO0 HEOONbIITNE TPUTOKH HEPTHU MU COBCEM HE TIO-
Ka3bIBaJIM MIPU3HAKOB HEP)TEra30HOCHOCTH.

DTO0, €CTECTBEHHO, SIBJSIETCS CJICICTBUEM BPEIHOrO BIMUSHUS HA MPOJYK-
TUBHOCTH ILJIACTa HEMPABUIHLHON METOJMKH €r0 BCKPBITHS, MPUMEHEHHON MHpH
Oypenun. HecooTBeTCTBHE METOJUKHU BCKPBITUSI XapaKTepy HEPTErazoHOCHOIO
IJIaCTa 3HAYUTEIBHO CHIXKAET TEXHUKO- IKOHOMUYECKHUE MOKa3aTelu pa3padoT-
KM, a B IIPOIIECCE MOUCKOBO- Pa3BEOYHBIX PadOT MOXKET Jake MPUBECTH K IPO-
MyCKY B pa3pe3e HedTAHOIo MK razoBoro oobekra /1,7,14,15,16,20,24,25,33/.

[lo ycnoBUSIM BCKpBITHSI MPOAYKTHBHBIE IUIACTBI MOXKHO pa3/eiUTh Ha
JIBE TPYIIIIbI:

1)BBICOKOTIPOTYKTUBHBIC IIACTHI C BBICOKUM JaBJIICHHUEM,;

2)UCTONICHHBIE TUTACTHI C TTIOHMKEHHBIM JIaBJICHHCM.

[Ipu BCKpHITUH IIACTOB MEPBOUM rPyHIbl HEOOXOAUMO HPUHITH MEPHI MO
IIPEIOTBPAIICHHIO OTKPHITHIX (POHTaHOB (0OecmeueHrne HEOOXOIUMOM ILUIOTHO-
cTH OypOBOTO PacTBOpa, MOHTAXX MPOTHBOBBIOPOCOBOTO OOOPYAOBAaHUS U T.1I.).
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[Ipu 3TOM, ecTecTBEHHO, HAOII0/IaeTCsl MPOHUKHOBEHUE B IIacT uiibTpara 0y-
POBOrO pacTBOpa.

[Ipu BCKpBHITMHM TJIACTOB BTOPOM TPYMIbl HEOOXOAUMO MPHUHSATH MEPHI
MPOTUB NPOHUKHOBEHUS B IIacT ¢uibTpara OypoBoro pactBopa. OCHOBHOM
MPUYNHON YXYAIICHUS! KOJUIEKTOPCKUX CBOMCTB IJIacTa SIBJISIETCS TPOHUKHOBE-
HUE B IUIACT OOJbIIMX 00bEMOB (uibTpaTa OypOBOrO pacTBOpa U MPOMBIBOY-
HOUW JKUJKOCTH.

OtpunatenbHoe ACHCTBUE MPOHUKIIETO B HEPTSHON IacT (uibTpaTa
MIPOMBIBOYHOW JKUAKOCTH 3aKIFOYAETCS B CIETYIOLIEM.

1.Ilpexae Bcero MpoOHUKINAS B IJIACT BOJAA YAEPKUBACTCA B MOPUCTOM
cpele KanWUIIPHBIMU CUJIaMU, U JIJI1 €€ BBITECHEHHS U3 MOPOBBIX KAHAJIOB He-
00X0AMMO €O3/1aTh 3HAYUTENbHBIN Niepenas AaBiaeHud. Ho gaxke moj Bo3meucT-
BHEM 3HAYUTEIHHOTO Mepenaja JaBJICHUsI BOJla M3 MOPOBBIX KaHAJIOB MOXKET
OBITh BBITECHEHA TOJIBKO YACTUYHO. DTO MPUBOJUT K CHUXKEHUIO MPOHUIIAEMO-
CTU IUIacTa B NMPU3a00NMHON 30HE M, €CTECTBEHHO, 3aTPYJHSET MPOJIBUKEHUE
He(TH WK ra3a K CKBaKHHE.

2. [IpecHas TexHMYEeCKass BOJIa, MPOHUKINASI B TUTACT, BBI3BIBACT pa3dyxa-
HUE€ TJIUHUCTBIX YACTHUII, COJEPKALIUXCS B MPOAYKTUBHOM KOJUIEKTOPE, YTO
TaKXK€ MPUBOJAUT K CHIKEHUIO MPOHUIIAEMOCTH IUlacTa B MPU3aO0OWHON 30HE.
Oco0eHHO ATO XapaKTEpPHO I MOHTMOPUJUIOHUTOBBIX TJIMH, KOTOPHIE YBEJIH-
YUBAIOT CBOM 00bheM B 3-4 pasa, 4To, B CBOIO OYEpE/lb, BIMSICT HA YMCHBIIICHHUE
o0beMa OPOBOro MPOCTPAHCTBA.

3.00pa3oBanre BOJOHE(PTSIHOW dSMYIBCUN U BBITIAJICHUE HEPACTBOPUMBIX
OCaJIKOB B MOpaxX MPOAYKTUBHOTO IJIaCTa MPU B3aUMOACUCTBUM (UIbTpaTa C
BBICOKOMHHEPAIN30BAHHBIMU TJIACTOBBIMH BOJAaMU, HE(PTHIO MPOIYKTUBHOIO
IJIACTa, YTO TaK)Ke 3HAUYUTENIbHO CHUKAET MPOHUIIAEMOCTh ITOPOJI BOKPYT CTBO-
J1a CKBaXKUHBI.

4.00pa3oBaHue TUAPATOB- XUMUUYECKUX COCAUHEHUN MPUPOIHBIX Fa30B C
MPECHOM BOAOM IpU Nepenaje TaBICHU.

Bce BblienepeunciaeHubie GakTopbl MOTYT MPOSIBISATHCS OJHOBPEMEHHO
WJIU KaXbI B OTJEIBHOCTH B 3aBUCUMOCTH OT (DU3UKO- XUMUUYECKOUN XapakTe-
PUCTHKHM TIOPOBOM CpeJibl, CBOMCTB (DJIFOMIOB, HACHIIIAOIINX €€, U CBOWCTB
¢dbunpTpaTa, IPOHUKIIETO B IjacT. Huzkoe KauecTBO METOJIUK BCKPBITHS IPO-
IYKTUBHBIX TUIACTOB OCOOCHHO CHUJIBHO CKa3bIBaeTCsl B Ciiydae IUIACTOB C HU3-
KUMU KOJUIEKTOPCKUMHU CBoMcTBaMU. OTpULIATENIbHOE BIMSIHUE HEKAaYE€CTBEHHO-
ro BCKPBITHSI OCOOEHHO OTPa)KaeTcs Ha MPOAYKTHUBHBIX IUIACTaX, 3aJIETAIOIINX
Ha OOJIBIINX ITyOUHAX, T.K. 3JIECh OYEHb TPYAHO OTPETYJIUPOBATH COOTHOIIECHUE
TUTACTOBOTO JIABJICHWS M JIABJICHUS CTOJ0A JKUIKOCTH B CKBaXMHE (IIaBICHHE
penpeccun). [locinennee JOBOIBHO YacTO MPEBBIMIACT TUTACTOBOE JIaBIICHUE, UTO
MPUBOAUT K OOWUJIBHOMY MPOHUKHOBEHUIO MPOMBIBOYHOW JKHJIKOCTH U €€
¢dunpTpaTa B NPOAYKTUBHBIN MIIACT.

[IpoOneMa BCKPBITHS TPOAYKTUBHBIX IJIACTOB C COXPAHEHUEM €CTECTBEH-
HOM MPOHUIIAEMOCTH KOJUJIEKTOpa JI0 CUX MOp He peuieHa. JJis CHUKeHUs OTpu-
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LATEeIbHOTO BIMSHUSA (DUIbTpAaTa MPOMBIBOYHOM >KUAKOCTH MPU BCKPBITUH
CKBQXXHH PEKOMEHIAYIOTCS CIAEAYIOIINE MEPOTPHUSITHS.

1.CHIKEHHe BOZOOTIAYH IPOMBIBOYHOMN JKUAKOCTH 10 5 oM.

CHuxeHne BOJOOTAAYM NPOMBIBOYHOW JKHAKOCTH JIOCTHTAETCSA IYyTEM
XUMUYECKOM 00pabOTKH €€ pa3inuuHbIMH peareHTaMu. OJHaKo, HECMOTpPS Ha
Takyro 00paboTky, Bce xe OBP npoHnkaer B npu3aboiHyI0 30HY CKBa)KUHBI HA
3HAUUTENIbHYIO T1yOuHny. /{15 CHI>KEHUST BpeHOTO BIUAHUS (DUIIbTpaTa Ha Mpo-
JTYKTUBHOCTh CKBaKHMH B HEKOTOPBIX HE(PTEra30/100bIBAIOIINX PalOHAX CTPAHbI
B MPOMBIBOYHYIO KUIKOCTh 100aBIsIOT pa3ianuHbie [IAB.

2.YIydrieHne CBOMCTB MPOMBIBOYHOM >KHIKOCTH Ha BOJHOW OCHOBE ITy-
TeM JT00aBJICHUS Pa3IMYHBIX TIOBEPXHOCTHO- aKTUBHBIX BemiecTB ([TAB).

BcekppiTHe NpOayKTUBHBIX IJIACTOB HA TJIMHUCTOM PAacTBOpPE MJIM Ha BOJ-
HOM ¢ 100aBkoil IIAB mo3Bosini0o 3HAYUTENTBHO COKPATUTh €CTECTBEHHYIO MPO-
HUIIAEMOCTh TPU3a00MHON 30HbI TUTACTA M YBEIIUYUTh JOUTH CKBaXUHBI Ha 10-
15%. B xauectBe [TAB nmpumensiercs cynbbanon, CHC u OI1-10. Jlo6aBka ux B
MIPOMBIBOYHYIO XHIKOCTh B KonudecTBe 0,5-1% mpou3BoauTcs mepes BCKPhITH-
€M MPOAYKTUBHBIX IIACTOB.

Heo06x0a1uMo OTMETUTD, YTO HE BO BCEX CIy4asX MOXKHO OXHUJATh IMOJO-
KUTEIBHBIX pe3ynabTatoB mpu aobaske [TAB B rimnucTteie pactBopbl. Hampu-
Mep, IPHU I0CTATOYHO CUJILHOM MOTJIOHIEHUH B MPOIECCE BCKPBITHUS IJIacTa OT-
(GbunbTpOBaBIASICS BOJA WU MPOMBIBOUHAS KUIAKOCTh MPOHUKAIOT HACTOJIBKO
JajieKko B IUIacT, 4yTo BcienctBue anacopoiuu [IAB moBepXHOCTHIO MOPOBI
(GunbTpaT HAa 3HAUYUTEILHOM YJIaJIEHUH OT MPU3a00MHON 30HBI MOKET OKa3aThCs
mumeHHbIM [TAB. Camkenue sddexrta npu BCKpbITUHA NPOJYKTHUBHOTO IIacTa
TJIMHUCTBIM pacTBOpoM ¢ fo0aBkoii [IAB nabntogaeTcs npu HaIMYUK B KOJIJIEK-
TOpPE 3HAYUTEIBHOIO0 KOJIMYECTBAa HAOYXaIIMX TIMHUCTBIX 4YacTUll. B 3ToM
CJIy4ae 4acTh IVIMHUCTBIX YACTHI] HE MOJIBEpraeTcs 3auTHoMy aerctBuio [TAB
1 OTGUIBTPOBABILIASICS BOJIA BHI3OBET UX HAOyXaHUE.

3. ITlpumeHenne OypoBBIX pacTBOpoB Ha HedTsHOW ocHoBe (PHO)
(Ta6m.16). Ilpu BCKpBHITHH IUIACTOB C NMPUMEHEHHEM pPACTBOPOB Ha HE(TIHOU
OCHOBE MOJHOCTBIO JINKBUAUPYETCA BO3MOKHOCTh MOMaJaHusi BOJAbl U BOJHBIX
PacTBOPOB B ILIACT, YTO, ECTECTBEHHO, 00ECIEUYNBAET BHICOKOE Kau€CTBO BCKPHI-
Tust. ONUChIBa€MbIi METOJ BCE €lIE HE MOJYYHII IUPOKOr0 pacHpOCTPAHEHHUS,
€ro OOBIYHO HCIOJB3YIOT JUIsl BCKPBITUSI IUIACTOB B €IMHUYHBIX CKBa)KMHAX
TOJILKO Ha KPYITHBIX MECTOPOXKACHUSX, B OCHOBHOM JIJIs 0TOOpa KepHa ¢ coxpa-
HEHHUEM E€CTECTBEHHBIX YCJIOBUN BOJOHACHIINIEHHOCTH. [Ipu 3TOM 1eOUTHI CKBa-
xuH Ha PHO oxa3amuch BeIIe coceTHUX B 3-5 pas, T/e MIacThl OBUTH BCKPBITHI
Ha TJIMHUCTHIX BOJJOHOCHBIX PACTBOpAX.

PaccmaTpuBaeMblii METOJT PEKOMEHIYETCS HMCHOJb30BaTh MPU BCKPBITUU
MPOAYKTUBHBIX IJIACTOB C HU3KHUM IUIACTOBBIM JIaBJICHUEM, C BHICOKUM ILJIACTO-
BBIM JIaBJICHUEM, HO C HU3KOW MPOHUIIAEMOCTbHIO, a TAK)KE MPOAYKTUBHBIX ILjIa-
CTOB, COJIEpKAIIUX MOHTMOPULLIOHUTOBYIO TJIUHY.

Bo Bcex OTMEUEHHBIX Cilydasix BCKPBITHE IUIACTOB ¢ npumeHenueM PHO
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o0ecrnieurBaeT COXpaHEHNWE €CTECTBEHHOM MPOHUIIAEMOCTH KOJUIeKTOpa. Bekphi-
THE MPOJYKTUBHBIX IUIACTOB MO 3TOM METOAUKE OCYIIECTBIAECTCS IO CIEAYIO-
1IEH TEXHOJIOTMU. bypeHne 10 KpOBJIM MIPOAYKTUBHOTO IJIACTa OCYIIECTBISIOCH
C IPOMBIBKOM OOBIYHBIM PACTBOPOM. 3aTEM CKBa)KMHA OOCa)KUBAETCS AKCIUTya-
TallMOHHOW KOJIOHHOM, U OypeHue 0 MPOEKTHOM TTyOMHBI TPOU3BOJIUTCS C pac-
TBOpOM Ha HeTsHON ocHOBe. Ha 3TOM ke pacTBOpe MPOU3BOASITCS PaguOMET-
puueckue padbotsl HI'K u I'K, a takxke kaBepHoMmeTpusi. CKBaXXUHY CIEAYyET OC-
BaMBaTh CO CITYCKOM XBOCTOBMKA UJIU OTKPBITHIM 3a00€M.

4 IlpumeHeHne ra3000pa3HbIX areHTOB.

JInst BCKpBITHS NPOAYKTUBHBIX IJIACTOB C HU3KOW MPOHUIAEMOCTHIO Ha-
yajiu TPUMEHSTh ra3000pa3Hble areHThl. DTOT METOJl TaK K€, KaK BCKPBITHE
mnactoB ¢ nmpumenenueM PHO oGecnieunBaeT xopoliiee COXpaHEHUE UX €CTeCT-
BEHHOM MPOHUIAEMOCTH. [Ipy HU3KHUX MIACTOBBIX AABJICHUSX BO BCEX TOPU30H-
Tax C HEBBICOKUM HUX BOJI0OOMWINEM OypeHUE BCEM CKBaXKMHBI MOXXKHO OCYIIIECT-
BJIATH C TIPOJyBKOM ra3000pa3HbIMU areHTaMu. Eciu ycioBus OTCYTCTBYIOT, TO
nepes] BCKPhITUEM MPOAYKTUBHOIO TOPU30HTA C MPUMEHEHUEM Tra3000pa3HOro
areHTa CKBOXXMHY HEOOXOJIUMO 00CaaUTh TEXHUUECKON KonoHHOU. [IpoayKTuB-
HBIH TJIACT B 3TOM CJIy4ae MOCJE €ro BCKPBITUSL OCTACTCS JTMOO OTKPBITHIM, TUO0
MEPEKPHIBAECTCS XBOCTOBUKOM.

5.IIpuMenenue mneH.

IIpy BCKpBITUM MPOJYKTUBHBIX IUIACTOB B IMOCIEIHUE TOIBI MPEITI0KEH
HOBBI METOJI- ¢ MpUMeHeHueM meH. JlabopaTopHble U MPOMBIILICHHBIE UCIIbI-
TaHUs TOKa3aiu 00dblIy0 3P(HEKTUBHOCTh JAHHOIO METO/a, KOTOPBIN MO3BO-
J€T 3HAYUTEIBbHO MOHU3HUTH JIABJIEHUE PEMPECCUU M0 CPABHEHUIO C THAPOCTA-
TUYECKUM, YTO OOBIYHO HAOIIOJAETCS TOJIBKO Ha MECTOPOXKACHUSIX, KOTOPBIC
JUTUTENIbHOE BpeMsl HaxoAsaTcs B pa3padborke. [leHamu Ha3bIBatOTCS BHICOKOKOH-
LEHTPUPOBAHHBIC JUCIEPCUU Ta3a U KUAKOCTU. OT TUIIHYHBIX NIEH CIEYyET OT-
JINYaTh adPUPOBAHHBIE KUJKOCTH- HU3KOKOHUECHTPUPOBAHHBIE CUCTEMBI T'a3a U
KUJIKOCTH, B KOTOPBIX OTJAEJIbHBIC Ta30BbIE MY3bIPbKU HAXOASATCS Ha CPAaBHHU-
TEJbHO OOJIBIIIOM PACCTOSIHUU JAPYT OT Apyra. Takue cuctembl 00Jaal0T HE3HA-
YUTEJIbHOW YCTOMYMBOCTBIO U CYLIECTBYIOT B TEUEHUE KOPOTKOrO BpemeHu. [
MOJIyYEHHUSI TIEHbl HEOOXOIUMO MPUCYTCTBHE TPEThETO KOMIIOHEHTA. BelecTna,
oOpa3yronue neHy, Ha3bIBaloTCsl IEHO00PA30BATEISIMHU.

OOBIUHO TTEHOOOPA30BATENAMU SIBJISIOTCA MMOBEPXHOCTHO- AKTUBHBIE Be-
1IECTBA, 00JAJA0IIHNE TETEPONOSIPHOCTHIO. Y 3THX BEIIECTB OJHA YacTh MOJie-
KyJl SIBJSIETCA HEMOJSIPHOM U ajcopOUpyeTcs Ha MOBEPXHOCTU IMY3BIPHKOB, a
Jpyrasi 4aCcTh MOJIEKYJI UMEET MOJSPHYIO TpaHUIly, CHOCOOHYIO B3aUMOJIEUCT-
BOBaTh C BOJIOW. biaromaps 3ToMy MOJIEKyJbl TEHOOOpa30BaTeisl KOHIIEHTPU-
PYIOTCS B MMOBEPXHOCTHOM CJIO€ MEXIY KUAKOW U BO3AYIIHOW (dazaMu U HpH-
JAKOT NIEHE 3HAYUTENBHYI0 YCTOMYUBOCTD.
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Tabnuya 16

XapakTepucTuka 0ypoBbIX pACTBOPOB Ha HeTSIHOI OCHOBe

O06nacTe NpUMEHEHUS

ITony4yeHHbI

ekt

Cy1HoCTh Ipo1iecca NpUroTOBIECHUS
U perentypa

[TokazaTenu noayyaeMoro pacTBopa

1. Tlpu BckpbITHMM TIUIA-
CTOB C HM3KUM ILIACTO-
BbIM JIaBJIEHUEM

2. I1pu BCKpBITHH:
IUIACTOB  C  BBICOKUM
IUTACTOBBIM JIaBJIEHUEM,
HO C HM3KOW IpOHMIIAc-
MOCTBIO

3. Ilpu Oypenun B oc-
JIO)KHCHHBIX YCJIOBUAX

4. Jlna u3ydeHus BOJO-
HACBIIIEHHOCTH ~ 00pas3-
IOB NTOPOJT

5. lna yBenuyeHus BbI-
HOCa KepHa

VBenuueHue nedura
CKBaXHWHBI B 1,5 - 2
pasa; 3HaAYUTEIbHOE
YCKOpPEHHUE B OCBOE-
HHUHU CKBaKUH

To xe

To xe

EnvHcTBEHHO TMpa-
BHJIBHBIM METOJ OT-
6opa kepHa

C 30 - 50% mnpu
[JIMHUCTOM PacTBO-
pé 1o 90% mnpwu pac-
TBOpe Ha He(TAHOU
OCHOBE

CymHOCTh Tpolecca MPUTrOTOBICHUS CBOAUTCS
K PacTBOPEHUIO OMTyMa M OKHUCICHHOTO HedTe-
MPOJyKTa B HE(PTIHONH OCHOBE M K IMOCIEIYIO-
meMy A00aBJICHHUIO pacTBOPA IIEN0YH, HE00XO-
OUMOM N7t 0Opa30BaHMs MBI, SIBISIFOIIETOCS
CTaOMIN3aTOPOM PACTBOPOB Ha HEPTSHOU OcC-
HOBE

Peunentypa 1) 10 — 20% Ouryma (Temmepa-
typa pasmsruenus 140—160°C), 1,5—3% Ha-
TPUEBOTO MbUIa (OKHCICHHBIA MapapuH C dHc-
aom ombiierus 100 - 140 mr KOH na 1 r),
0,7—1,5% enxoro Hatpa, 1—5% Boasl u Hed-
TsiHast ocHoBa 10 100% (au3enbHbIA, TUCTUILIAT
WIH JU3ENIbHOE TOIUIMBO); 2) PacTBOP Ha OCHO-
BE IUCTWUISTHBIX HE(TEnpoayKTOB, CTaOMIIU-
3yeMBbIii HATPUEBBIM MBLIOM OKHCJIEHHOTO IeT-
ponatyma. CopaepxaHue HATPUEBOTO MbLIa
OKHCJICHHOTO MEeTpojaTyMa MOXKET U3MEHSThCS
oT 2 10 5% B 3aBUCHUMOCTH OT TpeOyeMBbIX Ma-
pamMeTpoB pacTBOpa, COJAEP>KAaHUE OKHUCIEHHOTO
outryma - ot 15 no 25% u 0,7 - 1,5% pactBopa
eaxoro Hatpa (mrotHocTh 1,47 r/em’)

[lnorrocts ot 0,87 o 2,5 r/em’ (BBO-
T B PAacTBOP H3BECTHSK, JIOJOMHUT,
Oaput, reMaTUT U APYrue yTSHKEIUTe-
u). BsizkocTh perynupyercs u3MeHe-
HUEM KOHIEHTpallUu B pacTBope Ou-
TyMa 1 MblIa oT .60 cex nmo CIIB-5 no
«He TeueT». HecMoTpss Ha MOBBILIEH-
HYIO BSI3KOCTb, paCTBOPbI Ha HE(PTAHOM
OCHOBE JIETKO NPOKAYUBAOTCS HACO-
caMd. B cOCTOSSHMM NOKOSI OHHU JIETKO
NepexoAiaT B Telb, KOTOPBIM JIEerko
paspymaercs npu MeXaHHYeCKOM BO3-
neiictBun. CTaTudeckoe HaIpspKEHHe
coBura or 5 - 20 kl/cek mo corteH
mI/em?. OunbTpanys yepe3 MOPUCTHIE
MaTepuaigbl paBHa Hyito. TousiuHa
KOpKH MeHbIIe 1 MM.
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[Ipu nmpuMeHeHUU MEeHbl Il BCKPBITUSL MPOIYKTUBHBIX IUIACTOB OHA OY-
JIET JAOMOJHUTENBHO CTAOUIM3UPOBATLCS B PE3yibTaTe MPUIUNAHUS K MY3bIPh-
KaM BO3/lyXa YacCTHUIl BHIOYpPEHHOU MOPObl. ITU YACTHUIIbI MPEMSITCTBYIOT CIHUS-
HUIO Ty3bIpbKOB. Takum oOpa3om, AByxdaszHas I[eHa, HCHOoJIb3yeMas Jis
BCKPBITHS TIJIACTa, MpeBpaiaercs B TpexdasHyro, UMEIONIY0 OONbIIYI0 YCTOM-
YUBOCTb.

6.IIpumeneHne adpupoBaHHOM KUIKOCTH ¢ AoO0aBkoit [TAB

JIOBOJIBHO YCTOWYMBYIO MEHY MOKHO MOJYYUTh B CKBAXKUHE MPU LUPKY-
JIAIUY 110 HEW a3pupoBaHHOM XkuaKocTu ¢ 1ooaBkoi [TAB. Kak u3BecTtHO, meHbI
B OTJIMYHME OT APYTUX MPOMBIBOUHBIX XKUJIKOCTEH MO3BOJSAIOT JETKO PETyIUpo-
BaTh 3a00IHOE J1aBJICHUE 3a CUET CTEMEHM a’panuu. Takxke MOXKHO B IIHUPOKUX
Mpeaenax peryjiupoBarb U BA3KOCTh MeH. OCHOBHOE MPEUMYILIECTBO MPUMEHE-
HUS TI€H 3aKJI0YaeTcsl B TOM, YTO HCKJIIOYAETCS] MOCTYIUICHHE MPOMBIBOYHOM
XKUJAKocTU B TwiacT. Kpome Toro, mpumeHeHHE TMeHbl Npu OYpEeHHH CKBa)KUH
YIIy4IIaeT YCJIOBUSI BBIHOCA BBIOYPEHHOUW MOPOABI, YACTHUIBI KOTOPOM MpHiIHMa-
I0T K My3bIpbKaM BO3/yXa, B PE3yJbTaTe€ YEro YBEIUYUBACTCS MEXaHHUYECKas
CKOPOCTb OypeHHUs.

C 1enpio BCKPBITUSI MPOJYKTUBHBIX IJIACTOB C NMPUMEHEHUEM MECTHOMU
uupkysiuun uactutyT BHUWUBT pa3zpabortan crnernuanbHblii HHCTPYMEHT Bpa-
IaTeabHOTO OypeHus ¢ MPOMBIBKOM mpu nomoiu spaudra. [lpu stom metone
CKBOXHUHY OYpST 10 MPOJYKTUBHOTO IJIacTa OOBIYHBIM CIIOCOOOM. 3aTe€M CHH-
KAIOT YPOBEHb KUJKOCTH B CKBa)XMHE /10 TaKOM riayOWHBI, 4TOOBI 3a00iHOE
JaBJICHUE HE MPEBBINIANO MIacToBOE AaBieHue. [locne 3Toro B CKBaXKHUHY CIycC-
KalOT MHCTPYMEHT B CIEIUATbHON KOMIIOHOBKE W MPUCTYHAIOT K BCKPBITHIO
MPOAYKTUBHOIO IJIACTa, MPU 3TOM IIJIaM OcaXkaaeTcs B nuiamocOopHuke. Omnu-
ChIBA€MbI METOJ TMO3BOJIIET MPOU3BOAUTH BCKPBITHE IIACTA MPHU JIABJICHUH,
PaBHOM ILJIACTOBOMY, OCYHIIECTBISATh MPOMBIBKY 32005 a’pHUpPOBAHHOU KHUJKO-
CTBIO U TEM CaMbIM CHUXAaThb OTPUIIATEILHOE BO3JEHCTBUE MPOMBIBOYHOM KH]I-
KOCTH U €€ (uiIbTpaTa Ha MPOJAYKTUBHOCTD ILJIACTA.

B nacTosimiee BpeMsi BCKpPbITHE MPOJYKTHUBHBIX IIACTOB OOBIYHO OCYIIIE-
CTBJISIETCS Ha TJIMHUCTOM PAacTBOPE, MPUMEHSIOTCS TAKXKe JAPYrHe pacTBOPHI HA
BOJIHOW OCHOBE.

3adacTyro mepea BCKPBITUEM MPOAYKTHUBHBIX IUIACTOB HE MPOU3BOAUTCS
COOTBETCTBYIOIIAsi 00pabOTKa pacTBOPOB XUMUICCKUMU pearecHTamMu (Taxke Jyist
YMEHBIIICHUSI BOJIOOTAA4YH), U OHH OOBIYHO BCKPBIBAIOTCS TEMH K€ OYpPOBBIMHU
pacTBOpaMu, Ha KOTOPBIX OypHIICS BECh CTBOJI CKBAJKHUHBI.

B nocneanue roasl 3HaAUUTENIBHOE MECTO B J100bIYe HEPTH U raza, Mpu-
POCTE 3aIacoB U PECYpCOB MPUOOPETAIOT MIIACTHI C KAPOOHATHBIMU U TPEIIUHO-
BaTbIMU KoJUuleKTOpamMu. Kpome Toro, Ha MHOTHX HE(QTSAHBIX MECTOPOKICHUSIX
OypAT IOMOJHUTEIbHBIE JOOBIBAIOIINE CKBAKUHBI HA MO3JAHUX CTagusX pa3pa-
OO0TKH, KOT/la 3HAaYUTEIIbHO CHU)KAETCS TUIACTOBOE JaBieHue. B 3Tux ycnoBusax
OCTpPO CTaBUTCSA 3ajaya PalMOHAIbHOTO BCKPBITUS HE()TETra30HOCHBIX IJIACTOB,
KOTOpasi MpUOOpeTaeT MepBOCTENEHHOe 3HaueHue. CieayeT 3aMeTUTh TakKxKe,
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YTO 3TOT BOINPOC Bce Oojee oO0ocTpsieTcs, T.K. 3HAUUTEIBHO YBEJIUYMBAIOTCS
rITyOWHBI 3aJIeTaHusl OTKPhIBAEeMBIX 3aekeld HeTh U raza (3anagnas CuOupD,
Ypano-IToromxkbe, CeBepHblii KaBkas).

JIJisi CHUDKEHMST BPETHOTO BIUSIHUSI MPOMBIBOYHOM KUIKOCTU HA BOJHOMU
OCHOBE Ha MPOJYKTUBHOCTH CKBAXKMH MPOAYKTHUBHBIE TUIACTHI JTOKHBI BCKPBI-
BaThCS MPHU YCIOBHHM HE3HAYMTEIHLHOTO JABJICHUS JKHIKOCTH B CKBakuHe (pe-
Npeccry) Haj JaBjcHHEeM B Iutacte. [Ipu COOIOJIEHUM STOrO YCIIOBUS 30HA
MIPOHUKHOBEHUSI pacTBOpPA B IJIACT U e€ro (uibTpara OyJaeT MUHUMAaJbHA. JTO
O0COOCHHO Ba)KHO, KOT/Ia BCKPBIBAIOTCS IJIACTHI C JIaBJICHUEM, MPEBBIIIAIONIUM
TUAPOCTATUYECKOE, U OypeHHe MPOBOJUTCS Ha TJIIMHUCTOM pacTBOpE, YTshKe-
JIEHHOM OapuTOM WJIHM TeMaTUTOM. B 3TOM ciydae mpu 3HAYUTEIbHOM IPEBBI-
IICHUX JABJICHUS CTOJI0A TPOMBIBOYHOM >KHJIKOCTH B CKBaOXKWHE (IaBlICHHE pe-
NPEeCCHH) HaJ IaBJICHUEM IlIacTa B HETO MPOHHUKHYT MOPOITKOOOPa3HBIA OapUT
uiu reMaTtuT. [Ipy BCKPBITUM MIACTOB ¢ HU3KUMU KOJIJIEKTOPCKUMU CBOMCTBAMHU
WU TPEIIMHHOW MOPUCTOCTHIO MPOHUKHOBEHHUE B IJIACT YTSKEJICHHOTO TJIMHU-
CTOTO pacTBOpa MOKET MPUBECTU K 3aKyMOPKE MPOHUIIAEMbIX KaHAJIOB B MpHU3a-
00IHOM 30HE, UTO OyAET MPENnATCTBOBATh MPUTOKY HEPTH UM Ta3a U3 MJIacTa B
CKBa)KUHY.

JIJisi TONIHOTO TPEAOTBPAILCHHUS MOCTYIUIEHUS B MPOJYKTHUBHBINA IJIACT
1000ro MOCTOPOHHETO JUIs IJIacTa MaTepralia BCKPbITUE €ro JOJKHO MPOU3BO-
JUTHCA B YCIOBHUSIX PABHOBECHS MEXY IUIACTOBBIM JAaBJICHUEM W JIaBICHUEM
pernpeccuu. B Takux ciydasx OyJaeT coxpaHeHa €CTeCTBEHHAs] MPOHUIIAEMOCTh
KOJUIEKTOpa. JTO YCIOBUE MOXHO BBIMOJHUTH NMPU MPUMEHEHUU Bpallarollero-
Csl pOTOpa- MPEBEHTEPA, a TAKXKE JPYTUX YCTPOUCTB, 0OECIEUNBAIOIIUX HAICK-
HYI0O TEpMETH3allMI0 YCThsl CKBAXXHHBI W PETYJIMPOBAHHUE JIaBJICHUS B HEW Ha
ypoBHE miactoBoro. OAHaKo ykazaHHOE 00OpYJ0OBAaHUE €Il c1ad0 BHEIPEHO B
MPaKTUKY OypOBBIX pabOT, MO3TOMY HEOOXOIUMO IHPOKO MPUMEHSTHh PacCMOT-
PEHHBIE BBIIIE CIOCOOBI BCKPBITUS IIACTOB, CHUXAIOIIME BPEIHOE BIIUSHHE
MPOMBIBOYHBIX KHJIKOCTEH.

Kak u3BecTHO, Ha MPOJYKTUBHOCTH IJIACTa BPEIHOE BIMSHUE OKA3bIBAET
MIPOHUKHOBEHUE B HEr0 HE TOJBKO MPOMBIBOYHOM KUJIKOCTH, HO U IIEMEHTHOIO
pacTBOpa BO BpeMs LIEMEHTaXa AKCILUTYaTallMOHHOW KOJIOHHBI. [[eMeHTHBIN pac-
TBOpP, IPOHUKASI B MOPbI U TPELIMHBI IJIACTAa U MPEBPAILAICh B LIEMEHTHBIN Ka-
MEHb, 3aKPBIBAET UX U TEM CaMbIM 3HAUUTEJILHO CHUXKAET MIPOHUIIAEMOCTh MpPH-
3a00MHOM 30HBI HE()TETa30HOCHBIX I1acTOB. KpoMe Toro, HexenaTenbHO oOpa-
30BaHUE B CTBOJIE CKBRXXUHBI KABEPH MPOTHUB MPOAYKTUBHBIX IJIACTOB. JTO MPU-
BEJIET K MOJYYEHUIO IEMEHTHOTO KOJIbIa 3HAYUTEIbHON TONIIMHBI U 3aTPYIHUT
nepdopanuio nocaeHero NP OCBOCHUU CKBAXKUHBI.

Jlist ymenbiienus rinyounsl npoHukHOBeHus OBP B mact Henb3st gomyc-
KaTh M3JIUIIHETO BBICOKOTO JABJICHHS MPOKAUKHU LIEMEHTa, U BECh Mpolecc Iie-
MEHTaKa MPOBOJUTH B CAMBIE CHKAThIE CPOKH.

Jlist yMeHbllIeHHsI KaBepHOOOpa30BaHUsl B CKBaKMHE HEOOXOAUMO CHH-
aTh BOJIOOTAAUy IIMHUCTOTO PacTBOpPA MyTeM 00pabOTKH COOTBETCTBYIOIIUMU
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XUMHUYCCKUMHU pPCarcHTaMn U HC JOIMYCKAThb MJIMTCIBbHBIX ITPOCTOCB B 6ypeHI/II/I
CKBa’>XHHBHI.

5.11.bopbba ¢ 0CI0:KHEHUSIMH CKBAKHH

B npouecce OypeHust ckBaxuHbI OypoBasi Opurazia HEepeaKo CTaIKUBAETCS
C pa3IMYHOro pojaa ociokHeHusiMu. Hanbomnee pacnpocTpaHEHHBIMH W3 HHX
SBJISIIOTCS. YXOJI MPOMBIBOYHOM KUAKOCTH, HAPYIICHUE LHUPKYISIUU; HePTe-,
ra3o- U BOJOIMPOSIBICHUS; HEAOIUB MIPOMBIBOYHOM KHUJKOCTH B MPOIIECCE MOIb-

eMa OypoBOro MHCTPYMEHTa, OOBajbl MOPOJ, MPHUXBAThl U 3aTSKKU OYpPOBOIO
uHctpymenra /1,2,7,14,15,16,17,20,24,27,32,33,38/.

bopvba ¢ yxooom npomvieounoil scuoxocmu npu OypeHuu CK8ANCUH

[lornomnieHre MPOMBIBOYHOM KUJKOCTH OOBIYHO HAOIIOJAETCS B KPYITHO-
MOPUCTHIX, KABEPHO3HBIX WJIM TPEIIMHOBATHIX MOPOJaxX, KOrja IJIaCTOBOE J1aB-
JIEHWE OKAa3bIBAe€TCsl MEHBINE JaBJICHHUS CTOJI0A MPOMBIBOYHOM >KHIKOCTU B
ckBaxuHe (maBieHue pernpeccuu). [1oroneHne MpOMBIBOYHON KUJIKOCTH MO-
KeT OBITh PA3JIMYHBIM - OT CJIAOOTO A0 KaTacTporUUeCKOro, KOTaa BRIXO IPo-
MBIBOYHOM JKHJIKOCTH Ha TIOBEPXHOCTH MOJIHOCTBIO MpeKpainaercs: (Mpu BCKPHI-
TUU KPYITHBIX KaBEPH M OOJBIIMX KPYIMHBIX TpemuH). /i MporHO3MpoOBaHUS
MHTEPBAJIOB MOIJIOLIECHUS] TPOMBIBOUHOM kujikocTd B ['TH momxHbl ObITH yKa-
3aHbI ITyOMHBI BO3MOXKHOTO yX0ja OypOBOIr0 pacTBopa.

[lornomnieHre MPOMBIBOYHON MKUIKOCTH B PSJE CIy4aeB MOXKHO Mpeay-
MpeanuTh, OCOOCHHO B 30HAX KPYMHOMOPHUCTHIX MOPOJ, MEPEeOUTHIX TOHKUMHU
TpEUIMHAMHA U UMEIOIINX HU3KOE IUIaCTOBOE JaBiieHWE. s mpeaynpekaeHus
MOTJIONICHUS B TaKUX Mopoaax pekomenayercs 3a 50-100 M 10 BCKphITHS omac-
HOW 30HBI MEPENUTH HA MPOMBIBKY CKBaXMHBI PACTBOPOM C MEHBILIEW MJIOTHO-
CTBIO U BBICOKOM BSI3KOCTBIO IPU MAJIOM BOAOOTAAYM. B Tex ciryyasax, Kkorga uH-
TEHCHBHOCTb IIOIJIOLICHNs BechbMa Beinka (Gomee 150-200 Mm%/ wac) u ykasas-
HbIE MEPOTIPUSITUSL HE TTIOMOTAIOT, TOT/Ia B CKBa)KMHY HAMBIBAIOT MHEPTHBIE Ma-
Tepuaibl (MMeCOoK, MuIaM, IIEMEHT, ONMWIKH, BETOIIb U T.1.). ECM W yka3aHHbBIC
MEpONPUSITUS HE TIOMOTAIOT, B CKBRXXUHY CIYCKAIOT MPOMEKYTOUYHYIO TEXHHUYE-
CKYIO KOJIOHHY.

JIist mpaBuiIbHOM OOPBOBI C YXOAOM LIUPKYJISIIIUU HEOOXOJUMO OCYILECT-
BIIATH CIEAYIOIINI KOMIUIEKC MEPOIIPUATHUH.

1. OgHOBPEMEHHO ¢ MOHTaXOM OypoBO# TpuMepHO B 10 M OT mprueMHOTO
YaHa HacOCOB HEOOXOAMMO 000PYI0BATH IIOMIAAKY C TIIMHOMEIIAIKOH, K KOTO-
PO TOJDKEH OBITh TTOIBE3]T 11l aBTOMAITUHBL. B 2-3 M OT IIMHOMEIIAIK! yCTa-
HABJIMBAIOT 3aIIACHOI YaH eMKOCTBIO 8 M® ¢ CAMOTEKOM B [JIHHOMELIAJIKY Yepes3
76,2 MM JIMHHUIO C 3aJIBHDKKOH, a TaK)Ke 3allacHYI0 EMKOCTh B pa3Mepe He MEHEe
OJIHOTO 00BbEMa OT MPOEKTHOU rIyOMHBI CKBaXKMHBI. Ha momaake q0JKeH Ha-
XOOUTHCA AMMK ¢ 3-4 T neMeHTa ¥ 3-4 T u3BecTd (OHU JOJIKHBI OBITH XOPOIIIO
YKPBITBI OT JTOKIS).

2. Ha OypoBoii yCTaHOBUTH JiBa HacOCa C OTACIbHBIMU MMPUEMaMHU, COSTU-
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HEHHBIMU MEXAy c0o00# »xomo0om riyounoi 60 cM, mepeKkpbIBa€MbIM HIUTOM.
EmkocTs mepBoro mpuema JoiikHa ObITh HEe MeHbIme 15-18 M, a BTOpPOIO- HE
Gombire 8 M> JUIs CIIyCKa B HEro IIPH HEOOXOZMMOCTH LEMEHTHO- [IIMHHCTBIX
pacTBOpOB.

3. MoHTHpOBaTh HOBYIO OYpPOBYIO OT OypOBOH, rae ObLI CHUIBbHBIN (HOH-
TaH, B MPOIIECCEe KOTOPOTO OBLIO BRIOPOIIIEHO MHOTO TIOPOJIBI, HEb3s Ommxe S0-
70 m. Kpome Toro, mpu mpoX0oXKJIEHUU CUIIBHO pa3IpeHUPOBAHHBIX 30H HYKHO
OCTAHABJIMBATh SKCIUTYyaTAallMOHHBIE CKBAa)XXHUHBI, PACIIOJIOKEHHBIE HA PacCTOs-
Hun 25-30 M. KoHAyKTOp B CKBa)kMHaX C BO3MOXXHBIM YXOJOM IMPOMBIBOYHOM
’KUJIKOCTH JOJDKEH ObITh cmymieH He MeHee ueM Ha 100 M Huke BO3MOKHOTO
CHUKEHHUS YPOBHS pacTBOpa MPH €ro MOrjIoIeHUH.

4. ITpu BHE3aTHOM yXOJ€ TPOMBIBOUYHOM KUJIKOCTH HEOOXOAUMO:

a) TP HAJTUYUUA Ha OYpPOBOH TOJILKO M3BECTH MHCTPYMEHT HEOOXOIUMO
NoTHATH HA 1-4 M cBeun (B 3aBUCUMOCTH OT TNITYOMHBI CKBa)KHUHBI) H CPOYHO TO-
TOBHUTH U3BECTKOBO- MIMHHUCTYIO IPOOKY; JUIS 3TOTO TIIMHOMEIIAIKy Ha 1/2 00b-
eMa 3aIloJIHATh BoAoW 1 Ha 1/2 u3BecThio (MpeaBapUTEIbHO 0 3arpy3KH H3BEC-
TH €€ KyCKH MOJIUTh HEOOJBIIUM KOJUYECTBOM BO/JIbI, YTOOBI BBI3BATh pacmnaje-
HUC WX Ha MEJIKHUE YACTHIIBI); ITOCIIC 3aITOJIHCHUS TJIMHOMEIIAKA U3BECThIO Tie-
peMelatbh B HEM COAEPKUMOE M CIYCTUTh B MPUEMHBIN YaH, T/Ie TakkKe nepe-
MelllaTh W 3aKadyaTh B OypuJIbHbIE TPYObl, MPOJABIMBasi OOBIYHBIN PacTBOp B
o0beMe OypuiIbHBIX TpPYyO; mociie MpOJaBKU MHCTPYMEHT MOJHSTh U OCTaBUTH
CKBOXWHY B MOKO€ Ha 8 4acoB, MOCJIC Yer0 Ha4aTh MPOMBIBKY 10 3a00s; Mpo-
MBIBKY 30HbI, 3aHSITOM BSI3KOM MPOOKOM, HY>KHO BECTH OCTOPOXKHO, T.K. OOJb-
IO MPOLIEHT U3BECTU B PACTBOPE CIOCOOCTBYET 0OOpPa30BaHUIO TOJICTON KOPKH;

0) mpu HAJIMYUHU HA OYPOBOW TOJIBKO IIEMEHTA HY)XKHO TOTOBUTH IIEMEHTO-
TNIMHUHUCTYIO KOPKY, HHCTPYMEHT IPU 3TOM TaK»Ke HYXHO NMOAHATh Ha 1-4 cBe-
9H; 3an0JHUTH TmHoMemanky Ha 9/10 pactBopom m Ha 1/10 miementom, riu-
HOMEIIAJIKa IPU 3TOM JOJDKHA paboTaTh, EMEHT HY>XKHO MOJAHOCHUTH K TJIMHO-
MeEIIaJKe BeApaMH, HOCHIKAMU WM MENIKaMH, HOPMAaJIbHbIM TIIMHUCTBIN pac-
TBOp HYXKHO OTKAa4aTh B 3allaCHBIC YaHEI, a B IpueMe 3arorosuts 10-12 m° we-
MEHTO - TJIMHUCTOrO PacTBOpPa, 3aKayaTh €ro B OypuibHbIE TPYObl, MPOAABUTH
HOpPMaJIbHBIM pPacTBOPOM B 00beMe OYpPUIIBHBIX TPYyO, MHCTPYMEHT MOJHSATH,
CKB)KHMHY OCTaBUTH B TIOKOE Ha 8 4acoB.

B) IPY HAJIWYUU Ha OYpPOBOH TOJBKO JKHUIKOTO CTCKJIA TOTOBSAT CHJIMKAT-
HO- TJIMHUCTYIO MPOOKY, HHCTPYMEHT MOJHATH Ha 1-4 cBeuu; 3a Bpemsi MobeMa
HaKaTUTh OOYKY C KMIKHM CTEKJIOM Ha keJlo0 B yI00HOM MecTe, OJHYy OOUYKYy
BEUIHTH B TeueHne 10 mMuH; xuakoe crexino Opate B koaudecTBe 6% oT oObeMa
HUPKYJIUPYIOIIErO0 PacTBOPa; BO BpeMsl MPUTOTOBIEHUS MPOOKU MHCTPYMEHT
pacxakuBaTh U BpalllaTh, 3aTEM 3arOTOBJIEHHBIN pacTBOp 3aKayaTbh B OypHIIb-
Hble TPYOBI, MPOJABUTH HOPMAJIBHBIM PACTBOPOM, MOAHITH OypOBOM HHCTpPY-
MEHT J0 OarMaka, OCTaBUTh CKBOKUHY B TTIOKOE Ha 8 4acoB.

Ecian mepeunciieHHble MepOIpUATHS MO O00pbOE € BHE3AMHBIM YXOJIOM
MPOMBIBOYHOMU KUJKOCTU HE MOMOTYT, ClIeAyeT IPUCTYNUTh K OCYIIECTBICHUIO
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3a00MHBIX [IEMEHTHPOBOK.

B HEKOTOPBIX CiTydasx OTMEUAIOTCS TAKUE CUTYAIlNH, PU KOTOPHIX TTOCTIE
BOCCTAaHOBJICHHSI ITUPKYJIAIAHA, KOTJa MPOOypeHo 3-5 M, IMUPKYISIUS BHOBb
nponaaaer. Torma ciemyeT 3aroTOBUTh BsI3kuid TIMHUCTBIN pacTBop (50-60 cek.)
B 00bEMe CKBaXUHBI, IPOMBITh CKBOXKHUHY JI0 320051 1 HaUaTh OypeHue 6e3 mup-
KYJISILIUM TPU TIOJIOBUHHOM pacxojie pactBopa. Pazdypennas nopoja OyaeT yHo-
CUTBhCS B TpemuHy. Eciau turact mmeer HeOombinyro tommuHy (20-25 ), To
PO €T0, MOBTOPSIOT 3a00HHOE IEMEHTHPOBAHWE, MOCJIE YETO OCTaBISIOT
CKBOXHHY B TMOKoe Ha 48 vac. Eciu mupKymsaIys BOCCTaHABIMBACTCS, a 3aTeM
OIISITh TpOMaAacT mociie Oypenus 2-5 M, mpomoipkatot Oyputh 20-25 m 6e3 1up-
KYJISIIUU ¢ YMEHBIICHHBIM PacX0JIOM HAcOCa, MOCIIC YeTO OMSIThH MOBTOPSIOT 3a-
00IHOE 1IEeMEHTUPOBAHUE.

[Tpu yxome pacTBopa B KaBepHY WM TpenuHy (YXOIUT C OOJIBIIUM IIIy-
MOM) OBICTPO IMOJHUMAIOT HHCTPYMEHT W MOBTOPSIOT 3a00MHOE IIEMEHTHPOBA-
Hue. Eciu mupKynsmnusi He BOCCTAHOBUTCS, MPOJIOJDKAIOT OYpUTh 0€3 UPKYIIs-
. [Ipu 5TOM B cllydae KaBEepHBI HHCTPYMEHT WHOT/Ia YXOJIUT Ha JJINHY KBaJ-
pata. B aTOM ciydae Hamo TOBECTH €ro J0 JHA KaBEPHBI, 3aTeM MPUIOIHATH Ha
1,5-2 M 1 pou3BecTH IIeMEHTHpPOBaHUe. Eciii 3T0 He moMoraer, Hy>KHO IIpo0y-
puth 6e3 rupkyssun 60-70 M B CITyCTUTh TEXHHYECKYIO KOJIOHHY.

[Tpu kaTacTpopuuecKkux yxoJax MPOMBIBOYHON KHUIKOCTH HEOOXOIUMO
CHU3UTHh WHTCHCUBHOCTH TOTJIOMICHUS MyTEM BBEJEHUS B TIIWHUCTBIA PacCTBOP
WHEPTHBIX HAMOJHUTENCH: 1e/utodana, CIo/Ibl- YEITyiHKHA, KOPJAOBOTO BOJIOKHA,
KOXH «TOPOX», APEBECHOM KOPHI, OMMUJIOK, MEPINTA, BETOK JEPEBHEB, BETOIIH H
T.1.

CHU3UB WHTEHCUBHOCTD MOTJIOMICHUS, HEOOXOMMO JTUKBUIUPOBATH €TO C
MTOMOIIBI0 TAMIIOHUPYIOMINX PACTBOPOB, B KAYECTBE KOTOPBIX PEKOMEHIYETCS
MPUMEHSTh BHICOKOTIPOYHBIN THIIC, T€Ib- IIEMEHT, TIIMHOIIEMEHTHBIE PACTBOPHI,
OBICTPOCXBATHIBAIOIINECS [IEMEHTHBIE CMECH.

bopwvba c eazo-, negpme- u 600onposenenuamu, ¢ aBApUiHLIM
¢onmanupoeanuem cK8aMNCUH

[Ipu nocTymneHur B MPOMBIBOYHYIO JKUJIKOCTh 3HAUUTEIbHBIX KOJIUYECTB
ra3a, He)TU NPOUCXOAUT CHHM)KEHUE JAaBJICHUS HA 3a00i, UTO MOXET BbI3BAThH
BBIOPOC U OTKPBHITOE (POHTAHUPOBAHUE CKBaXXUHBI. {151 mpeaynpexIeHus Bbl-
OpOCOB 70 BCKPBITHS 30H Ta30HE(TENPOSBICHUN HEOOXOAUMO MOBBICUTH
yAENIbHBIM BEC MPOMBIBOYHOM >KUAKOCTH HACTOJIBKO, YTOOBI JIaBIICHUE Ha 3a00€
CKBXUHBI (perpeccus) CTajo BBINIE IUTACTOBOro. Eciu BO Bpems OypeHHs
OKHMJIaeTCsl Ta30HEPTENPOSBICHUS, TO YCThE CKBAXKHUHBI CIEAYET 000pYI0BaThH
CHelUabHON MPOTUBOBBIOPOCOBOM apMaTypoi - MPEBEHTEPAMHU U T.I.

Jnst 6opbOBI C BO3MOKHBIMU BBIOPOCAMH MPUMEHSIIOT TaK¥Ke YTsKEJIeH-
HbI€ TJIMHUCTBIE PACTBOPHI. [ IMHHUCTBIE PACTBOPHI, IPUTOTOBIECHHbIE U3 OObIU-
HBIX TJIMH, UMEIOT IUIOTHOCTE He Oosee 1,3 r/eM’. VTskeneHne TIHHACTBIX pac-
TBOPOB OCYIIECTBIISIETCS, KaK MPABWIO, BBEICHHEM B HETO HEKOTOPBIX TOHKO-
MOJIOTBIX TSDKEJBIX MUHEPAJIOB WM BEUIECTB, SABJISIIOIIMUXCA OTXOJIaMH IMPOU3-
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BOJICTBA. B kKauecTBe Takux yTsKeNUTENed MPUMEHSIOT reMaTUT, MarHeTuT, Oa-
puT U T.1. OOBIYHO JJISI YTSKEIUTENEH UCIONIB3YIOT TOJIBKO XUMHYECKU 0Opa-
OOTaHHBIE TJIMHUCTBIE PACTBOPHI C HEOONIBINION BOAOOTAAYEH U BSI3KOCTHIO.
VYTsoKeNneHHBIH TIWHUCTBIA pacTBOp JOCTUTAeT InIoTHocTH 1,6-1,7 /e,
VaenbHBIM BeC XMMHYECKH OOpPaOOTAaHHBIX TSDKENBIX TJIUHHUCTBIX PACTBOPOB
nocturaer 2,2 r/cm’. [IpuMeHeHNe YTSKETEHHBIX U OCOOECHHO TSIKENbIX TJUHU-
CTBIX PAacTBOPOB 3aTPYJHSET JICKTPOKAPOTAK CKBAXKUH U U3YUEHUE MPOXOJIU-
MBIX Ta30HE(TEHOCHBIX TOPU3OHTOB, MO3TOMY HMX CJIEAYET NPUMEHATH JUIIb B
HEOOXOJIUMBIX CITydasX.

Jl1s1 60pbhOBI C BOJAOTPOSBIACHUSIMHU TEPE] BCKPHITHEM BBICOKOHAIOPHOTO
BOJIOHOCHOTO ILJIaCTa OOBIYHO CJIEyeT MOBBIIIATH BS3KOCTh M IUIOTHOCTH pac-
TBOPA, a TAK)KE T€PMETU3UPYIOT YCThE CKBAKUHBI TPEBEHTEPOM.

Ilpu 6opvbe c 2azo-, nepme- u 8000NPoOABGIEHUAMU 0OBIUHO COOAIOOAIOM
KOMNJIEKC NPoPUIAKmMu4ecKux Meponpusimuii 8 npoyecce 6ypeHusi CK8ANCUHbL

1.1o nayana Oypenust kaxaou ckBaxxunbl B ['TH nomkHbI OBITH yCTAaHOB-
JICHBI TTapaMETPhl TIIMHUCTOTO PACTBOpA, IPUMEHSIEMBIE TIPH MPOXOKICHUH OT-
JICTBHBIX HHTEPBAJIOB, YTOOBI TABJICHUE PETPECCHUN OBLIO BBIIIE MIIACTOBOTO.

2.0k010 OypOBOU HYXHO WMETh 3amac YTSKEICHHOTO TJIMHUCTOTO pac-
TBOpPA, PaBHBIA TPEXKPAaTHOMY OOBEMY CKBKMHBI M3 pacueTa €€ MPOCKTHOM
[JTyOUHBI.

3.5t 60pBOBI ¢ Ta30MPOSBICHUSIMY TIUHUCTHIN PacTBOP JOKEH UMETh
Bsi3kocTh He BhIme 30-50 cek. mo CIIB-5 u cratmdeckoe HaNpsDKCHHE CIIBUTA B
npenenax 15-25 Kr/cm?. [Tpu 60pb0E ¢ ra30BBIMU BHIOPOCAMU OCOOEHHO OTIACHBI
ra3oBbI€ MYy3BIPH B pacTBOpe. BHadanme OHM BBI3BIBAIOT TMEPEMB PAcTBOpa U3
CKBQKHHBI, 3aT€M BBIIUICCKMBAHUE PACTBOPA, a B JATbHEUITUM- (hOHTAHHUPOBA-
aue. [Ipu ra3onposBIeHNH pEeKOMEHTYETCS HHTCHCUBHO JIETa3UPOBATH PACTBOD,
a 3aTeM, He MoJHUMas OypuJIbHBIX TPYO Cc 3a00s, 3aKkayaTh B CKBOXHHY OoJjee
TSDKEJIBIA PACcTBOP TOJ JaBJICHUEM IMPHU 3aKpBITOM TpeBeHTepe. [lpu 3akphiTun
MUIAIIEYHOTO TIPEeBEHTEpa OypWiIbHBIE TPYOBI OJDKHBI OBITH HA BECy, MPUYEM
TakK, 9TOOBI MPOTHB IIAIICK MPEBEHTEpPa HAXOIWUJIACh MPUMEPHO cepennHa Oy-
PUIBHOU TPYOBI.

He crnemyeT 3akpbiBaTh IIIalIeYHbId TPEBEHTEP B TOT MOMEHT, KOT/a Oy-
pWIBbHBIC TPYOBI ONMTUPAIOTCS HA JIEBATOP, MTOCTABJICHHBIA HAa POTOP, T.K. KOJOH-
Ha OypWJIBHBIX TPyO MOXXET HaXOIWUTHCS HE B IIEHTPE MPEBEHTEpa, M TOT/a
TUTAIIKY TIPEBEHTEPA HE CMOTYT TUIOTHO 3akaTh TPYOBI.

Ilpomusosviopocosoe 06opydosanue npu OypeHuu CK8AN*CUH

B npouiecce OypeHusi CKBaXKUH UCTOIB3YIOTCS Pa3IUYHbIEe THUIIBI IPEBEH-

TEPOB, XapaKTEPUCTUKA KOTOPHIX M OCOOCHHOCTH MPUMEHEHHUS MPUBEICHBI B
Tabs. 17.
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Tabnuya 17
Knaccugukanus npeseHTepoB

Tumn npeseHTEepoB

OO6nacTh ¥ TEXHUKA IPUMEHEHUS

1

2

IInameynsit

['epmeTu3upyeTcss IPOCTPAHCTBO MEXAY OypHIIbHBI-
MU U 00CcagHBIMU TpyOamu 0e3 BO3MOKHOCTH BpAIIEHUS CUC-
TeMbl OypHIIbHBIX TPyO. IIpuBOIATCS B NBMKEHUE OHU MeXa-
HUYECKUM, TTHEBMATHYECKUM, THUJPABIMYECKUM WIH 3JIEK-
TpuueckuM crnocodamu. [Ipu nmpumeHeHun OypUIIBHBIX TPYO
C 3aMKOBBIMU COCIMHEHUSMH, BHELIHHH JHAaMETp KOTOPBIX
Oonee nauamerpa TpyO, BO BpeMs CIlycKa W HOJbEMa MX M3
CKBA)XXMHBI U1 TEPMETH3AIMH YCThsI HEOOXOIUMBI J1Ba IjIa-
IIEYHBIX PEBEHTEPA C BBIPE3HBIMU U OJIUH MPUBEHTEP C IIIY-
XAMU TU1amkamMu. Eciau OypuibHble TpyObl HaxXonsTCS B
CKBA)XXMHE, YCThE I€PMETU3UPYIOT OJHUM M3 BEPXHHX IIpe-
BEHTEPOB, UMEIOIIKUM BBIPE3HBIE IUIAIIKH C PE3UHOBBIMH YII-
JOTHEHUSMHU ToJ OypuibHble TpyObl. Eciin ke B CKBaXKHHE
HeT OypHIIbHBIX TPYO, €€ repMeTU3UPYIOT IPU MOMOIIM HUX-
HEro MpeBeHTepa ¢ IIIyXUMU IUIAIKaMH

Bpamaromuiics

['epmeTu3upyeTcss IPOCTPAHCTBO MEXAY OypHIIBHBI-
MU U 00CagHBIMU TpyOamH, IpU 3TOM JOIYCKaeTcs Bpallie-
HHUE OYpWIBHBIX TPYO, KBaJpaTHOW IITAHTH M MEpEeMEIICHUE
UX BBEPX M BHU3 B IIpoliecce OypeHust

IIpeBenTop Asunmaiia
ITBA-300

Pabouee nasinenne — 300 k[/cm?

IIpeBenTop Asunmaiia
I1I1-11-200

Pabouee nasnenue - 200 k[/om?

TpyOHslit ipeBeHTEp
I'po3HeHckoro tuna

[Ipu momomu ero B mpouecce OypeHHs WIHM Mpopa-
OOTKM MOXHO MPOMBITH CKBAXXHUHY C JIOMOJHUTEIHHBIM JaB-
neHueM Ha ycTbe. [loyb3ysicb MM, MOXXHO BOCCTaHOBHUTD
yIeNbHBIA BeC TIMHUCTOTO pacTBopa 3a 1-2 u; 6e3 ero mpu-
MEHEHHMS Ha 3TO 3aTpayuBaeTcs 2 4, a MHOTJa U 6oJee CyTOK.

CymiecTBeHHBIM HEIOCTaTKOM BpallaOIIMUXCs TIpe-
BEHTEPOB SBIISICTCS yCTAaHOBKA WX MOJ 1mosioM OypoBoit. [Ipu
TaKOM cXeMe yCTaHOBKHM HEBO3MOXHO OCYLIECTBUTH B3aUM-
HOE€ LIEHTPUPOBAHHE BBIIIKH, POTOPA U MIPEBEHTEPA, BCIECT-
BUE YEro orepanus Mo yCTaHOBKE WJIM U3BJICUCHHIO NAaTpOHA
(BHYTpeHHEH 4YacTH MpeBEHTepa) M3 KopIyca OTHHUMAaeT 0o-
nee 4 4, 4TO HeIOIyCTUMO, 0COOEHHO BO BPEMs MPOSBICHUSA
cKBakHHbI. [Ipu BpameHnu OypuiIbHOM KOJOHHBI BOSHUKAIOT
3HAYUTEJbHbIC PaJUajbHbIC YCUIINA, B PE3yJbTaTe MOIIIUI-
HUKHU TpeBeHTepa ObICTPO BBIXOAT U3 CTPOs; HEy10OHO 00-
CITy’KUBaTh MPEBEHTEPbI
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Heoonues npomwvieounoii scuokocmu 6 npoyecce noovema 6ypo8oco
uHCmpymenma

[Ipu moxbemMe OypOBOro MHCTPYMEHTA U3 CKBaKUHBI OOBEM MPOMBIBOY-
HOW KUIKOCTH COKPAIIAETCs, MPOTUBOJABICHUE HA IJIACT YMEHBIIAETCA, IO-
ATOMY MPOMBIBOYHAS KUJKOCTh OOBIYHO pa3razupyeTcs, 4TO MPUBOJUT 3adac-
TYI0 K aBapuiHBIM BbIOpOCaM, aBapusM Ha ckBaxuHe. [losTroMy mpu nmombeme
OypOBOro MHCTPYMEHTa HEOOXOJUMO JI0JMBATh MPOMBIBOYHYIO >KUAKOCTH B
ckBaxuHy. Hammpumep, ipu Oypennu ckB.43 YPEHToMCKOH MJI0MAIU PHU TTOb-
eMe OypoBOro MHCTPYMEHTA PACTBOP B CKBAXXMHY HE JOJMBAJIM, OCTABIIMICS
pacTBOp OBICTPO pasrazupoBaiics. [Ipousorien BEIOpOC raza, MepemeaIui B ra-
30BbIN (DOHTaH. AHAJIOTHYHAS CHUTYaIlUs CIIOXKIIAch Ha CKB.6 Bapn-Eranckoro
MECTOPOXKJICHHUS, T/Ie TIPU NOoAbeME OypOBOr0 MHCTPYMEHTA CKBAXKUHY HE JIOJIH-
BaJIM, TaK)Xe€ MPOU30IIIE] BHIOPOC HEDTHU C Fa30M.

bopvba c obsanamu, npuxeamamu u 3amsxHcKol 6ypo8020 UHCMPYMEHMA

Hepenko B mpoiiecce OypeHusi HaOM0Aat0TCST 00BaJIbl U OCHIU TOPHBIX
nmopoja B ckBakuHe. Ciaabast yCTOWYHUBOCTh MOPOJI B pa3pe3e CKBAKHUHEI e1iie 00-
Jee yMEHbBINAETCS B Mpolecce OypeHHs MpU UX YBIAKHEHUU MPOMBIBOYHOM
KUJKOCThbIO. B CBSA3M ¢ 3TUM 00Bajbl U OCHINMKM MOPOJ, BOZHUKAIOT B CKBAXKHUHE
HE cpa3y MOcCJie BCKPBITUSL IOPOJI, a JIMIIb Yepe3 HeKoTopoe BpeMs. Hampumep,
oOBaJibl MJIACTUYHBIX TJIMH MHUXaWJIOBCKOTO TOPU30HTAa M NMECYAHUKOB 000puU-
KOBCKOro ropu3onTa B bamkupun n Tarapuu Haunnatorcs yepes3 20-40 gac mo-
CJie UX BCKPBITUSI C MPOMBIBKOM Bosiol. B 3amannoit Cubupun npuxsatsl Oypo-
BOI'0 MHCTPYMEHTA HAOJII0JJal0TCSl B OCHOBHOM JIMIIIb B UHTEPBAIaX, CIOKEHHBIX
OTMOKOBUIHBIMU TJIMHAMMU.

OCHOBHBIMH MPUYUHAMH, BBI3BIBAIOIIMMU OOBaJIbI IOPOJ, SBISIOTCS Clie-
IyIoIIue:

1) TpEIMHUHOBATOCTh U CIIOUCTOCTH TIOPOJI, @ TAKKE OTCYTCTBUE CIICTUICHUS
MEXK]y OTJICJIbHBIMU YaCTUIIAMU;

2) TEKTOHUYECKHE HapymeHUs (MepeMATOCTh MOPOJ, COPOCHI) M KPYThIC
YTJIBI TTaJICHNUS;

3) HaOyxaHue U pa3MOKaHHE TIOPO/I;

4) TpPUMEHCHHE HECOOTBETCTBYIOIIMX YCIOBUSAM OYPEHHS TJIMHHCTHIX
pPacTBOpPOB,;

5) MelIeHHOE BeJICHUE Tporiecca OYpeHHs U TPOCTOM 110 OpPraHU3aIluoH-
HO- TEXHUYECKUM MPUYMUHAM.

Cnenyer UMeTh B BUJY, UTO MECUYaHbIE MOPOAbI OCBINMAIOTCA B BHJIE CPaB-
HUTEIBHO MEJIKHX KYCOYKOB, KOTOPBIE JOBOJBHO JIETKO YAAISIOTCA U3 CKBAXKH-
HbI BOCXOSIIUM MOTOKOM >KHUJIKOCTH MPU COOTBETCTBYIOIIEH ckopoctu. ['opas-
10 TpyJHEee BecTH O0pbOY C IIIMHAMU U CIIaHIIaMH, KOTOPbIE€ 00OBAIMBAsCH, CJIH-
MAKTCs MEXAY co00il, pa30yxarT OT BO3ACHCTBUSA BOJABI U 00OPa3ylOT MOIIIHbIE
CaJIbHUKH Ha JI0JIOTE€ U MPOOKU B CKBa)KMHAX, JIOCTUTAIOIINE WHOT/AA HECKOJIb-
KHX JECSATKOB U Ja)ke COTeH MeTpoB. Takoe mpoOkooOpa3oBaHue 4acTo HAOIIO-
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naeTcs B ckBaknHax Ha CeBepHoM KaBkase mpu mpOXOKIEHUU WX Yepe3 Maii-
KOTICKHE TIIMHBI.

[Ipy BO3HMKHOBEHHH B CKBa)XMHE OOBaJIOB HAOIIOMAIOTCS CIICTYIOIIHNE
CUTYAIINH:

1) 3HaYMTEIBHOE TIOBBIIIICHHUE JABJICHUS OYPOBBIX HACOCOB;

2) pe3Koe MOBBIIICHUE BI3KOCTH TIIMHUCTOTO PAcTBOPA;

3) BBIHOC PacTBOPOM Ha JTHEBHYIO MOBEPXHOCTH OOJIBIIOTO KOJUYECTBA
00JIOMKOB 00BaJTMBAIOIIUXCS TTOPO/I;

4) 3aTsHKKA HHCTPYMEHTA MIPH MOAbEME.

CyImIecTBYIOT CIEIYIONTUE MEPOTIPUITHSI TI0 TIPETYTPEKICHUIO 0OBATIOB U
0opbbE C HUMU:

1) mpuMeHEHHUE TIIMHKCTOTO PAacTBOPA, MPEIMSATCTBYIOMIETO BO3HUKHOBE-
HHUIO 00OBAaJIOB;

2) COKpalleHHEe 10 MUHUMYMa MPOCTOCB U MOJJIEPKaHUE HEOOXOIUMOTO
B YCJIOBUSIX BO3MOKHBIX OOBAJIOB pekrMa OypeHHs;

3) panMoOHAJIBHBIN BBIOOP KOHCTPYKIIMH CKBKHHBI, IMPEIyCMaTPUBAIO-
I BO3MOYKHOCTB U30JISIIMN 00BATUBAIOIITUXCS TIOPO/T;

4) CHWXCHHE BOJOOTIAYM TIMHHUCTBIX PACTBOPOB (IOCTHraeTcs XMMHYE-
CKOM 00pabOTKOM peareHTaMu);

5) yBenmu4eHHe IPOTUBO/IABIICHUS Ha IUIACT.

B HEekoTOphIX Citydasx HAONIOAIOTCS MPUXBATHI OypPOBOTO HHCTPYMEHTA,
KOTOpbIE MOTYT MPUBECTH K aBapusM B CKBakWHE. OCHOBHBIMU MEPOTIPUSITHSI-
MU TIO TIPEAYNPEKICHUIO MPUXBATOB SBISIIOTCS. MPUMEHEHUE MPOMBIBOYHBIX
KHUJIKOCTEH BBICOKOTO Ka4yecTBa, JOCTATOYHO BBICOKAS CKOPOCTH TPOMBIBKH
CKBQ)KWHBI, TTOJTHAS OYMCTKA PACTBOPOB OT IUIaMa, COOMI0OIEHNE Mep TI0 TIPeTy-
MIPEKICHUIO OCIIOKHEHUH, PACCMOTPEHHBIX BHIMIE. J[7151 0CBOOOXKICHUS TPUXBA-
YEeHHOTO WHCTPYMEHTA MPUMEHSIOT €ro pacXaXMBaHHWe, a B 00Jiee CIIOKHBIX
CIIy4asiX- BOJISTHBIE, KHUCIOTHBIC, He(DTSHBIC BaHHBL. B HEKOTOPHIX CIIydasx s
OCBOOOXKJICHUSI HHCTPYMEHTA MPUMEHSIIOT CIICITHATBHBIC JOMKPATHI.

5.12. Cnyck 3KCIIyaTallMOHHOM KOJIOHHBI

[loaroToBKa CKBaXXMH K CITYCKY 3KCIUTYyaTallMOHHOM KOJIOHHBI, €€ CITyCK
MPOU3BOJUTCS] B COOTBETCTBUU C MHJMBUAYaATbHBIMU JIAHAMH, KOTOPBIE JTOJK-
HbI OBITh COCTABJIEHBI HA KAXK/YI0 CKBAXXUHY U YTBEPXKACHBI PYKOBOJCTBOM OY-
poBoro npeanpusitusa. [Inan paboT Mo cmycKy KOJIOHHBI JOJIKEH MpeaycMaTpu-
BaTh: a) MOJATOTOBKY CKBa)XKMHBI K CITYCKY KOJIOHHBI M JIOBEJICHUE €€ JIO MPOCKT-
HOW TJIyOWHBI; 0) KOHTPOJIb 32 JOCTaBJICHHBIMUA TPyOaMH Ha OYpPOBYIO; B) KOH-
CTPYKLHMIO HHM3a KOJOHHBI, MECTO yCTAaHOBKHM OailMaka, (puibTpa, 0OpaTHOIo
KJIallaHa; yIIOPHOro KOJIbIla, IEHTpUpyommux dhoHapeii /1,2,14,17,20,24,27/.

Tloocomosxa cxeadxcunwvl K CNnycCKy KOJIOHHbl

Hepe;[ CIIYCKOM KOJIOHHBI B CKBAa>XHMHBI JOJIKCH OBITh IIPpOBCACH HE00X0-
I[HMBIﬁ KOMILICKC IIPOMBICIOBBIX FGO(I)I/BI/I‘-ICCKI/IX HCCH@HOB&HHﬁ, BKJIFO4asda 3a-
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Mepbl KaBepHOMEpPOM. MecTa Cy>KeHHs CTBOJIA 0 JIaHHBIM KaBepHOMEpPA J10JK-
HbI OBITH MPOPAOOTaHbI MEPe]l CIYCKOM KOJIOHHBI CO CKOPOCTHIO, YCTaHOBJICH-
HOM KOHTOpOU OypeHusi, a mapaMeTpbl MPOMBIBOYHOMN KUJIKOCTH JOBEACHBI 10
HOPMBI, YCTAHOBJICHHOM 711 TAHHOW CKBAKUHBI.

B ckBaxknHax, npoOypeHHBIX B T'€OJOTMYECKA HOPMAJIBHBIX YCIOBUSIX U
Ha XUMUYECKH 00pabOTaHHOM pacTBOpE, MPOPabOTKY CTBOJIA MOKHO HE MPOU3-
BOJUTh. B CKkBaXMHAX, MPONUJEHHBIX B I€OJOTUUYECKU OCJIOKHEHHBIX YCIOBUSIX
(3aTsDKKH, TTOcaika WHCTPYMEHTa, 00Bajbl M T.J.), MPOPAOOTKY CTBOJIA CKBAXKH-
HBI ClIelyeT MPOBOJAUTH Ha BHICOTY MoabeMa lieMeHTa. HeobxoaumMocTs mpopa-
OOTKHU CKBaXXMHBI NIEpPE]] CIIYCKOM KOJOHHBI JI0JKHA OMPENENAThCS U3 YCIOBUU
OypeHHUs CKBOXXHH B JJaHHOM He(TEera3oHOCHOM pailioHe.

CkopocTh IpOpabOTKH CTBOJIA CKBAKWHBI JOJKHA OBITH B Tipenenax 36-
38 m/4gac.

[logava mHCTpYyMEHTA MPU NPOPAOOTKE AOJKHA OBITH PABHOMEPHOU U 0€3
npomnyckoB. IlpopaboTka q0omKHA COMPOBOKIAATHCS MHTEHCUBHOM MPOMBIBKOM.
CkopocTh BOCXOJAIEH CTPYH B KOJIBIIEBOM MPOCTPAHCTBE MpPHU IMOJATOTOBKE
CKBa)XMHBI K CIYCKY KOHJIYKTOpa U TEXHHYECKON KOJOHHBI JOKHA OBITH HE
menee 0,5-0,6 M/cek, a mpu CITycKe 3KCIUTyaTallMOHHOK KOJIOHHBI —1,0 M/cex u
Bhbllie. KauecTBO BBIXOJAIETO U3 CKBaXXMHBI pacTBOpa B TEUEHUE BCEH Mpopa-
OOTKU JTOJKHO OBITH B MpeJienax, YKa3aHHbIX B I€0JI0r0 - TEXHUYECKOM HapsiJie.
[Tpu npopaboTke CTBOMA PACTBOP JAOKEH HEMPEPHIBHO OUMIATHCS B K0JI00aX,
BUOpALIMOHHBIX CUTaX, CUTaX- KOHBeWepax uiu cenaparopax. Coaepkanue mnec-
Ka B pacTBOpPE HE JOKHO MpeBbIaTh 4%.

[lepen cmyckom 00CagHON KOJIOHHBI MPOU3BOJUTCS TIHIATEIbHASA MPO-
MbIBKa CKBa)KUHBI. [[pOMBIBKY CKBaXMHBI CJIEAYET MPOU3BOAUTH 0 TEX MOD,
MOKa KaueCTBO TJIMHUCTOTO PACTBOpPA HE CTAHET HOPMAaJbHBIM IO BCEMY CTBOJLY
CKBa)XUHBbI. Bcsikue ra3oBOAONpPOSBICHMS, O0Bajlbl M YXOAbl MPOMBIBOYHOMN
AKUJKOCTU JOJKHBI OBITh JIMKBUAUPOBAHBI. [IpOAOIKUTENIBHOCTS MPOMBIBKU
CKBa)XUHBI MEepeJl CIyCKOM KOJOHHBI HE J0JKHA OBITh JUIUTENbHOM. OHA T0K-
Ha OMNpEIEATHCS MOCTOSTHCTBOM KaueCTBEHHBIX MOKa3aTeed TIIMHUCTOrO pac-
TBOpa B TEUEHHUE JIBYX LUKIOB HUPKYJISUUHU U JAaBICHUEM IIPU IPOMBIBKE, KOTO-
pO€ JOJKHO PaBHATHCS TUAPABIMYECKUM CONPOTUBICHUSIM MPU HOPMAIHHOM
MPOMBIBKE JUIsl TaHHBIX ycioBuid. Ilepen mpoMbIBKOM OypuiibHbIE TPYOBI MOJ-
BEpraroTcsi KOHTPOJIbHOMY 3aMepy IpHU MOMOIIU PYJIETKH WU MEPHOU JICHTHI.
JlnvHa pyneTku JoJKHa ObITh OOJbIIE JJIUHBI cBeue OypuibHbIX TpyO. Pe-
3yJIbTaThl KOHTPOJILHOTO 3aMepa MHCTPYMEHTa MacTep 00s3aH 3aHECTU B CBOIO
3aMUCHYIO KHUKKY U B CYTOUYHBIM parnopT M0 OYPEHUIO CKBaKUHBI.

Iloozomosxa ob6caonvlx mpyo

OOGcannbie TpyOBI, 1OCTABIsAEMbIE HA CKBAKHHY, JTOJKHBI OBITH TIO KOJIHU-
YeCTBY, MapKaM CTajid M TOJIIMHAM CTEHOK COOTBETCTBOBATh TE€M, KOTOPhIE Ha-
MEUEHBI 110 JIaHY CITyCKa KOJIOHHBI ISl TaHHOM CKBaXHMHBI. [Ipu ocMoTpe Tpyo
HEeo0Xx0aMMO oOpalaTh BHUMaHUE Ha X KPUBU3HY, HAJIMUKUE TPEIIUH, paccioe-
HUEe MeTauia, Aedopmannio My(QT U KOHIIOB ¢ pe3b0oi. OToOpaHHbIE AJis CIycC-
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Ka TpyOBbl MOJIBEPraroTCs MPOBEPKE HAa OBAJIBLHOCTD. {7151 3TOM L€ MPUMEHSIIOT-
Csl KECTKUH 11a0J0H- Kaauop, UMEIOUIUMN pa3IMuHble 3HAUYCHUS AUamMeTpa B 3a-
BHCUMOCTH OT KJIacca Hapy>KHOr'0 AUaMeTpa U TOJIIMHBI CTEHKU 00CagHOMN Tpy-
Ob1. [lo xaxkmoi mpoBepeHHOU MMIabIOHOM TpyOe HEOOXOAMMO 3amucaTh clie-
IyIOIIUe JaHHBIE: MOPSIKOBBIA HOMEp, 3aBOACKON HOMEp TpyObl, Ha3BaHUE 3a-
BOJIa, HOMEpP IUIAaBKH, MapKy, TOJIIMHY CTEHKH, JAaTy HU3TOTOBJICHUS, a TAKXKe
3aMUCHIBAIOT HEJOBEPTKH MO CIycKaeMoil TpyOe. 3amuch cieayeT BECTH Tak,
94TOOBI B JIIOOOM MOMEHT CITyCKa 3HaTh TOYHYIO JJIMHY CHYIIEHHBIX B CKBAKUHY
TpYyO.

Ha ocHOBaHMM ATUX 3amuceil OMpeaeseTcss MECTOPACTIONOKEHUE KaXKI0U
TpyOBbl B KOJIOHHE, TPOU3BOJUTCS U3MEPEHUE €€ IJIMHBI U YKJIaJKa Ha CTeIax
OypoBo#l. YkiaaKy TpyO Ha CTEJUIaX CJIeAyeT NPOBOJUTH B MOPSIAKE, OOpaTHOM
CIYCKY UX B CKBOXXHHY, T.€. TPyOBbl, KOTOpbIE OYIyT YIO0KEHBI HA CTEIUIAXK Mep-
BBIMHU, JIOJDKHBI OBITh CIYIIEHBI B CKBaXMHY mocieaHumu. OOcanHbie TPyOb
MpU YKJIAJKe HA MOCTKAaX JOJDKHBI ObITh OCMOTPEHBI, U T€ U3 HUX, B KOTOPBIX
oOHapyxeHbI Ae(eKThl, HU B KOEM cllydyae HeJb3sl CIycKaTh B CkBaxxuHy. Ko-
HeyHas TpyOa JoJKHA ObITh HA MOCTKAX MPOIIA0JIOHUPOBAHA, TIIATEIBHO 3aMe-
peHa U MoMeYeHa MOPsIKOBBIM HOMEPOM CITyCKa.

N3mepenue minHbl 00CaIHBIX TPYO MPOU3BOJIUTCS CTAIBHON PYJIETKOM,
CHA0XXEHHOM CHelUalbHBIM MPUCIIOCO0IeHNEM isi 0ojiee TOUYHOro Ompejelie-
HUs JUnHBL TpyObl. Hapesnyio yacte TpyO ¥ My(dT HEOOXOAUMO TIIATEIBHO
OUYKCTHUTH JKECTKOU BOJOCSHOW IIETKOW U MPOMBITH KEPOCUHOM. 3ayCEHHUIbI Ha
pe3bbe CHATh ¢ MoMoUIbl0 paiidbepa. C 1enbio TPeA0TBPAILICHHS TOPUYU PE3HOBI
Ha TpyOax BOCIHpPEIIAETCS MPOU3BOJIUTH UX OUYHUCTKY METAUTMYECKUMU CKpeOKa-
MU WIM HIETKaMH, KOHIIAMHU PaCIJIETEHHOTO TajeBoro kanara. [locie ouncTku
pe3s0bl MyhT M TpyO Ha HUX HAJEBAIOTCA NPEAOXPAHUTEIbHBIC HUIIICIN H
KOJIbLIa, KOTOPbIE JOJKHBI ObITh CHSITHI: HUIINENIU NIepe] nojgadyeil Tpyo B Oypo-
BYIO, KOJIbIIa- MOCIIE MOAbEMA TPYO HA/l YCTHEM CKBAKUHBI.

TpyObl 151 SKCITyaTallMOHHBIX KOJIOHH, MOJJIEkKAIIUE CIYCKY B CKBAXKU-
Hbl T1yOuHO# cBbiie 3000M, B 00s3aTeNbHON MOPSIIKE JOHKHBI IMOABEPTAThCS
onpeccoBke. Ha cityuaii 3aMeHbI IIpU CIyCKE KOJIOHHBI OJHOUN TpyOBl APpYroH, y
OypoBOI HEOOXOIMMO UMETH 3alaCHbIC TPYOBbI JIJIsl KAXAOW CEKIIMU KOJIOHHBI U3
pacuera 50m Tpy6 Ha kaxabie 1000M Tpyo.

[Ipu criycke KOJOHHBI JiJIsi MOBBIMIEHUS T'€PMETUYHOCTH PE3bOOBBIX CO-
€AMHEHU HEOOXOJMMO 3aroTOBUTH CMa3KH, COCTOsAIIME U3 Oenui, rpadura u
oJi(bI UK XKe O U CypHUKa.

Konempyrkyus nuza o6caonoii koonuHbl

Jns oOecrniedeHus: NUPKYISUMUA TIIMHUCTOTO PacTBOpa MPU MPOMBIBKE U
LHEMEHTaXe, a TaKke ISl LIEHTPUPOBAHUS HIXKHEH CEKIMU KOJIOHHBI MO OTHO-
HICHUIO K CTEHKaM CKBaXKMHBI HU3 KOJOHHBI OCHAIIAIOT CIEAYIOIIUM OOpa3oM.
B ocHacTky HM3a 00CaHON KOJIOHHBI BXOJST: OalIMayHas HampaBIsoas
npoOka, OamMak, OalmMayHbli MaTpyOOK, OOpaTHBIM KJlalaH, YIOPHOE KOJIBIIO
«CTOI» U Halpasistoume GoHapu.
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Hamnpagisitoniass mpoOka B MOCIEAHUE TOJbI CTalla U3TOTABIMBATHCSA B OC-
HOBHOM, W3 JIETKUX CIUIaBOB. JIOCTOMHCTBO 3TUX MPOOOK- MPOYHOE UX 3aKper-
JeHue B OalliMake KOJIOHHBI C TTOMOIIBI0O Hape3KH, J0CTaTOYHAs MEXaHU4ecKas
MPOYHOCTD MPHU CIYCKE KOJOHHBI U CPABHUTEIBHO JIETKOE pa30ypuUBaHUE TpPEX-
[IAPOILIEYHBIM J0JIOTOM WJIH K€ (hpe3epoM.

bamimak KOJIOHHBI TIpeACTaBisieT COOOM KOPOTKUH TOJICTOCTEHHBIN
CTAIBHOW TATPyOOK C TOJIIMHOW CTeHOK 16-19 mm m mmmHOU 225-425 Mwm.
BepxHuii koHel narpyOka uMeeT BHYTPEHHIOIO pe3b0y moji o0caiHyo Tpyoy, a
HWOKHHIA Toper] OamMaka UMeeT 3aTOYKy B BUJC BHYTpeHHeW (OOJIbINOI) U Ha-
pyxHoi (Mayioi) ¢acok. HasHauenue BHyTpeHHEH (acku 3aKI04acTcs B OT-
KJIOHEHUH K IEHTPY CKBOXXUHBI MY(T, 3aMKOB U JI0JIOTA MPHU MOABEME UHCTPY-
MEHTAa, a TaKXKE B CO3/IaHUM yIopa JUisl HampasJisitoleld npoOku. Manas Hapyx-
Hasg (acka npeaoTBpalaeT 3aJeBaHue JIE3BHUs OaliMaka 3a TOpLBI paHee CIy-
IICHHOM KOJOHHBI U 32 HEPOBHOCTU CTEHOK CKBaKUHBI.

bammaunbiii maTpyOOK MpeacTaBiseT cOOOM 4YacTh TOJICTOCTEHHOW 00-
cagHoil TpyOwl quuHOM =~ 1,5 m. HmwkHuil koHen marpyOka CBUHYMBAETCS C
OalmMakoM, a Ha BEPXHUU KOHEI HABUHYUBAETCS Y/UIMHEHHAs My(dTa, BHYTpHU
KOTOPOM momemaercs o0patHbiid kiamad. [[ns npenoTBpailieHus OTBUHUYUBAHUS
B IIpoliecce JajlbHeHIero OypeHus: CKBaXXMHbI HIDKHIO KPOMKY YUTMHEHHOU
My(ThI 1 BEPXHIOIO KPOMKY OalMaka clieyeT IpuBapuTh K OaliMayHOMY Mat-
pyOky. C 3TOi 1enbI0 PEKOMEHAYETCS TakKe MpUBapuTh 5-10 HIKHUX MyDT ¥
KOHJIYKTOPOB M TEXHUYECKUX KOJOHH. Eciiu mMeroTcst onaceHus: Toro, 4To mpo-
MBIBOYHBIE OTBEPCTHUS B OallIMayHON MPOOKE MOTYT OBITh 3aKPBITHI IPU YaCTUY-
HOM MocajJike KOJOHHBI Ha 320011 CKBa)KUHBI, TO B 0AllIMAaYHOM NaTpyOKe HYKHO
MIPOCBEPIUTh HECKOJIBKO OTBEpCTHH amameTpoMm 25-32 mm. IlpakTukoit ycrta-
HOBJIEHO, YTO IIEHTP MEPBOr0 3aIMBOYHOIO OTBEPCTHUS CIIEIyeT IMOMEIATh
BOJIM3M KPOMKHU OaliMaka, OCTaJibHbl€ OTBEPCTUSI- 10 BUHTOBOM JIMHUU Ha pac-
crostann 0,5-0,6 M, komudecTBO ux 4-6 MTYK.

Obpammuiii kKn1anaw

Jlist crycka riiyOOKMX OOCaJHBIX KOJIOHH MPUMEHSIOT 0OpaTHBIE Kiiama-
HbI, KOTOPBIE COCTOSIT U3 YyT'YHHOTO KOpITyca, IITOKA, TAPEIKH, MPY>KUHBI, Yail-
KU, 1aii0bl U My(THI.

['epMeTHYHOCTH KjallaHa HEOOXOAMMO MPOBEPSIThH OMPECCOBKOW. YcTa-
HOBKY OOpaTHOTro KjanaHa HeOOXOJUMO MPOU3BOJIUTH B TAKOM MECTE SKCIUTya-
TAllMOHHOW KOJIOHHBI, YTOOBI MPU 3aKJIIOYUTENbHBIX padoTax Ha OypoBOW HC-
KJIFOUUTH OTNEpalvy Mo pa30ypUBAHUIO U U3BJICYCHUIO PA3PYLICHHBIX €ro JeTa-
JIEW U3 CKBAKUHBI.

Ynopnoe KOJlbYyo «cmon»

Boime oOpaTHoro kianaHa Ha OnvkallieM CThIKE TPYObl YKPEIUIsIeTCs
KOJIBLIO «CTOI», MPEIHa3HAYEHHOE JIJI1 OCTAHOBKHU LIEMEHTUPOBOYHBIX MPOOOK B
MOMEHT LIEMEHTHUPOBaHUs. YTOPHOE KOJbIO «CTOI» MPEACTaBisieT coO0O0i uy-
TYHHYIO WU KEJNEe3HyI mai0y tommuHod 12-15 mm. HapyxkHbii gumametp
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KOJIbIIa COOTBETCTBYET HAPYKHOMY JIUAMETPY HApE3aHHOTO KOHIA TPYObl y
Topua. BHyTpenHmii auametp konbia Ha 60-70 MM menbmie BHemHero. C Ha-
PY>KHOU MOBEPXHOCTHU KOJIBIIO UMEET Hape3Ky Mo My(dTy o0cagHON KOJIOHHBI.

OOBIUHO YHOPHOE KOJIBIIO «CTOM» BBUHYUBAIOT OT pyKH B MydTy oOca-
HOW KOJIOHHBI, HAaXOZIIylocs Ha paccTtossHun 15-20 M oT ne3Bus Oammaka Ko-
7oHHBI. Takas BhICOTa YCTAaHOBKM YIIOPHOTO KOJbIIA «CTOM» MPHUHSTA HA MpaK-
TUKE W TpecieAyeT Ielib MPeJOTBPaTUTh MPOHUKHOBEHUE B 3aTpyOHOE MpO-
CTPAHCTBO MOCIEIHUX MOPIUNA IIEMEHTHOIO PACTBOPA, MOTYIIUX OBITh CMEIlIaH-
HBIMU C TJIMHUCTBIM PAacTBOPOM. YTOPHOE KOJBIIO YCTAHABIMBAIOT BOIU3U
Oamimaka Tak, 4TOoObI €ro He MPUILIOCh pa3doypuBarhk. Korjga umeercs onacenue
NEepPEKaYK LIEMEHTHOTO PacTBOpa MOHMKEHHOI'O KadecTBa B 3aTpyOHOE Ipo-
CTPAHCTBO BCIIEJICTBUE HETOUHOCTU MPUMEHSIEMBIX IIEMEHTUPOBOUYHBIX MPOOOK,
1eaecoo0pa3Ho ymopHoe KoJblo ycraHaBiauBath Ha 20-30 M oT OammMaka, T.e.
Ha BTOPOM WJIM TpeThel TpyOe Bhille 0OpaTHOro kiamnana. OIHAKO MPU 3TOM
OHO JIOJDKHO HAXOIWThCS HW)KE HAMEUEHHOrO MHTepBajia nepdopamuu (4ToObI
n30exaTh HEOOXOJUMOCTU JIOCTABKU Ha OYpPOBYIO OYPUIIBHBIX TPYO MEHBIIETrO
JAraMeTpa B pa30ypuBaHUs IIEMEHTA B KOJIOHHE).

Hanpaenarowue gonapu

JIisi neHTpupoBaHUS HUXXHEH 4acTH 00CagHON KOJOHHBI B HHTEpBAJe
noJgbeMa 1IeMEHTa yCTaHABIMBAIOT HANpPaBJSAOIINe NpYKUHHBbIE (oHapu ['po3-
HUWN. [pyxxunnbiii oHAPH COCTOUT U3 5-6 CIenraaIbHO H30THYTHIX TUTACTHHOK,
M3TOTOBJIEHHBIX U3 PECCOPHOM CTalu U JIBYX KOJIell, K KOTOPhIM CBAapKOMl mpu-
BApUBAIOT WM30THYThIE MIaHKU. DOHAPH MOJXKEH CBOOOJHO HAJEBAThCSA HA 00-
cagHyto TpyOy W yAep>KUBATbCA HA HEH CTOMOPHBIM KOJIBIIOM, KOTOpOE MpHUBa-
puBaercs Ha paccrossann 500 MM ot My Thl. DOHAPH MOTYT HazIeBaThCS HA 00-
cajHble TPYObl HA MOCTKax WJIM MPU CHYCKE KOJIOHHBI MEpe]l CBUHYMBAHUEM
Tpy0. X HE0OXOMMO YCTAaHOBUTH B T€X MECTax, I/ MO0 KaBEepHOrpaMMe HET
OOJIBIIIOTO YBEJIMUCHUS JUaMeTpa CKBaXXMHBI U KaBepH. MecTa ycTaHOBKHU (po-
Hapel YTOYHSIIOTCS MO JaHHBIM KapoTaka M KaBepHOrpammbl. Paszmemats ¢o-
Hapu cielyeT PaBHOMEPHO B MHTEpPBaje MPOIYKTUBHOM TOJIIM HA PACCTOSHUU
He O6onee 35 M apyr OT Apyra, a B HAKJIIOHHBIX CKBaXXWHaX- He Oonee 15m. Ilo-
nepedyHsii pasmep donaps O6epercs Ha 30-50 MM Oosbllie quaMeTpa J10J10Ta, KO-
TOPBIM OblJIa MPOOYypEeHa CKBa)XMHA. JTO OOCTOSITEIBCTBO BBITOJHO OTIMYAET
¢onaps I'posHMU oT Bcex paHee NPUMEHSIBIIUXCA KOHCTPYKIMM LIEHTPUPYIO-
umx Qonapeit. Juamerpsl poHapeil B 3aBUCUMOCTH OT AUAMETPOB O0OCAJTHBIX
TpyO moka3ansl B Ta01. 18.

Cnyck 06caonoul KOJOHHbL

Cryck 00caHON KOJOHHBI B CKBXXMHY MPOU3BOJIUTCS COTJIACHO IUIAHY,
COCTaBJIECHHOMY TE€XHHYECKUM OTIEIIOM U YTBEPKICHHOMY TJIABHBIM HHXKCHE-
poM KOHTOpHI OypeHus. [lnan paGoT Mo cmycky KOJIOHHBI M €€ LIEMEHTHUpPOBa-
HUIO JTOJDKCH NPeIyCMaTPUBATh CICIYIONINE OIEepaIy - a) MOATOTOBKY CKBa-
JKUHBI K CITYCKY KOJIOHHBI U JIOBEJICHUE €€ J0 MPOCKTHOW IITyOuHBI; 0) BEITHYH-
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HBI JIOITYCKaeMOT'O OIOPOKHEHUSI KOJOHHBI IIPH HAJTWYMH OOpAaTHOrO KJlalaHa,
B) KOHCTPYKITUIO HH3a KCIUTYaTAI[AOHHOW KOJIOHHBI; T) THI U KOJIHYECTBO TIPO-
JTaBOYHBIX MPOOOK; JI) KOJIMYECTBO M KAUYECTBO MPOIABOYHOM YKHIKOCTH U BOJIBI;
€) CKOpPOCTh 3aKa4YKH U MPOJABKU [IEMEHTHOTO PacTBOPA; JK) 0KUIAEMOe KOHEY-
HOE JaBJieHHe (MaKCHMaJIbHOE); 3) KOJWYECTBO M THUI [IEMEHTHPOBOYHBIX arpe-
raToB M IIEMEHTOCMECHTEIbHBIX MAIMH; M) 3aKIIOYHUTEIbHBIC PaOOThI TOCTE
OKOHYaHWsI [IEMCHTHPOBAHUSI.

Tabnuya 18
Pasmepnbl HanpaBasilomux ponapei

Jumetp obcagHoM Pasmepsl poHapeii B 3aBHCHMOCTH OT HOMEPaA JI0JIOTa
KOJIOHHBI, MM 8 10 11 12
197 245 295
(45x 6) (45x 6) i i
152 285-300 300-320 330-350
i (62 x 6) (62 % 6) (62x 6)
200 330-350
i i i (62 6)

Ilpumeuanue. B uucnurene ykazan qguamerp (GpoHaps B MM, B 3HaAMEHATEJIe — pas-
Mepbl OHAPHBIX TUTAHOK (IIUPHUHA U TOJIIHNHA) B MM.

[Ipu cnycke oOcajgHON KOJOHHBI Hape3aHHas 4acTh TPYO NOJKHA OBITh
cMazaHa OenuiamMu WU CypUKOM, pa3BeJeHHbIM Ha onude. Ecau npu cBuHUYU-
BaHUM TPYO OT PYKHU IMOJy4YaeTCsS HEIOBEPTKA B KOJWYECTBE 5-6 HUTOK, Majb-
HelIree 3aBUHYMBAHNE TTPU TIOMOIIM CTaHKa (C KaTyIIKK) HE JOMYCKAeTCs; TPY-
0a B 3TOM cilydae JOJDKHA ObITh 3aMeHeHa Apyroi. Takxke MOAJIeKUT 3aMeHe
TpyOa B TOM cilyyae, €Cii OHa CBOOOJHO HAaBOPAYMBAETCS OT PYKHU 0 KOHIIA
pe3b0bl. TpyOBI clleyeT crycKaTh IPH MOMOIIY KJIMHOBBIX 3aXBaToB (craiie-
POB) WJIH KJIIMHBEB, YTO MO3BOJIAET JOKPEILIATh PEe3bOOBBIC COCAMHEHHUS B MPO-
necce cnycka. B mpenenax mHTepBaia nmojabeMa 1IEMEHTa, Kak 0TMEUajaoch BbI-
e, mpeaycMaTpuBaeTcsl LEHTPUPOBAHUE HKCILTYaTAllMOHHOW KOJIOHHBI ITYTEM
YCTAHOBKHM Ha KOJIOHHE MPYKUHHBIX HAMPaBIAIOMMX (OHApEN COTNIACHO IJIaHy
CITyCKa KOJIOHHBI.

[Ipu cmycke KOJOHHBI ¢ OOpAaTHBIM KJIAIMAHOM BO HU30€XKaHUE €€ CMSTHUs
CIYCK KaXJ0W HAaBMHYEHHOW TPyObl HEOOXOIUMO MPOBOJUTH C TaKOM CKOPO-
CTBIO, YTOOBI CTpeNIKa MHAMKATOpa Beca Kojebanach B mpenenax 3-4 JeIICHUN.
[Ipu crycke KOJTOHHBI HEOOXOMMO CIIEIUTD 3a MOKA3aTeNISIMU CTPEJIKU UHUKA-
TOpa Beca U HE JIOMYCKATh MOCAT0K KOJIOHH, T.K. BCIEJICTBHE 3TOIO0 BO3MOXKHBI
o0pa3oBaHusl CaJbHUKOB WJIM BOSHUKHOBEHUE WHBIX MPUYUH, NPEHSATCTBYIOMINX
cnycky. B ciyuae, ecnu mocagku OynyT gocturath 6osiee 15% B BepTuUKanbHBIX
ckBaxkuHax u Oosiee 30% B HAKIIOHHBIX CKBa)XKMHAX Beca CIYIICHHBIX TPYO,
CIYCK KOJIOHHBI HY>KHO MPUOCTAHOBUTH, CKBAXXKUHY HY>KHO MPOMBITH JI0 yCTpa-
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HEHUS TPUYHH, BHI3BABIINX ITOCAIKN KOJTOHHBI.

KosonHBI ¢ 00paTHBIM KJIallaHOM, KOTOPBIN OTKPHIBAETCS BHU3 M HE JIO-
MyCKaeT MPOHUKHOBEHHS B KOJIOHHY YXKHUIKOCTH M3 CKBAKUHBI, OOECIICYHBAIOT
MHTEHCUBHOE BBITECHEHUE W3 CKBAXKMHBI TJIMHUCTOTO PacTBOpa BMECTE C OC-
TaBIIMMUCS 00JIOMKaMH BhIOypeHHOU opoibl. [Ipu criycke 06cagHON KOJTOHHBI
¢ oOpaTHBIM KiamaHoM ee nepuoaudecku depe3 kaxapie 200-300 M monuBaroT
TJIMHUCTBIM pacTBopoM. Ilpm cmycke mociennux (Bepxuux) 200-300 M TpyO
KHUJIKOCTh B KOJIOHHY HE JIOJIMBAIOT, T.K. BEC TPYO K ATOMY BPEMEHH TOCTHTACT
3HAYNTEIHHOW BennunHbI. OOpaTHBIE KIIAMaHbl MPUMEHSIOT TaK)Ke MPU CITYCKE
TSKEJION 00CaHON KOJIOHHBI, YTOOBl YMEHBIIIUTh €€ BEC U OOJIErYUTh HATPY3KY
Ha TAJICBBIA KaHAT, BBIIIKY U (yH/IaAMECHT.

B npornecce crycka o6cagHON KOJTOHHBI HEOOXOJUMO YCTAHOBUTH CUCTE-
MaTHYECKANW KOHTPOJb 32 KA4eCTBOM BBITECHSEMOTO U3 CKBXUHBI TIMHUCTOTO
pacTBopa, U, B MEPBYIO OYEpPEb, 3a €ro IIOTHOCTHIO U BSI3KOCTHIO. B ciyuae
MPU3HAKOB Ta3UPOBAHUS TJIIMHUCTOTO PACTBOpa HEOOXOMWMO MPOU3BOIUTH 3a-
MEHY HaXOMSIIETOCS B CKBAXMHE Ta3MpPOBAHHOTO PacTBOpa - CBeXuM. Cmyck
00caIHOM KOJIOHHBI B ATOM Cllyyae He0OXO0JUMO MpOU3BOAUTE Oonee Ghopcupo-
BaHHO, U TIPOMEKYTOUYHBIC MTPOMBIBKH MPOU3BOIUTH B 3aBUCUMOCTH OT TIOBEJIE-
HUS CKBaXUHBI. J[715 IpemoTBpaIieHus ra3upoBaHusl pacTBOpa MPHU CITyCKe 00-
CaJIHBIX KOJIOHH B TITyOOKHE CKBaXUHBI HEOOXOIMMO MPOU3BOIUTH MPOMEXKY-
TOYHBIE TTPOMBIBKH CKBAXMHBI Yepe3 00CaaHyr KOJOHHY. B wacTHOCTH, mpu
CITyCKEe 3KCIUTyaTallHOHHBIX KOJIOHH MPOMBIBKA PEKOMEHIYETCS MPOBOIMTH: a)
Ha riryonHe 2000-2500 M wim 1Mo BBIXOJI€ M3 OalIMaka TEXHHYECKOW KOJIOHHBI;
0) uepe3 kaxapie nociaeayromme 500-600 M cnycka xonouHbl. [locnennue 1-2
TpyOBI CIEAYET TOBOJUTD 0 32005 C MPOMBIBKOM.

[TpoaomKUTETHPHOCTh KaXKI0W MPOMBIBKH CKBaXUHBI HE JIOJDKHA TPEBBHI-
maTh OJHOTO IHKJIA HUPKYJSAIUH, TPUYEM OCHOBAaHHEM ISl TMPEKPAIICHUS
MIPOMEKYTOYHOW TTPOMBIBKH SIBIIICTCS TIOJIy4eHHE TpeOyeMoro KadecTBa W ITO-
CTOSTHCTBA TUIOTHOCTH Y BSI3KOCTH TIIMHHUCTOTO PACTBOPA, a TAKXKE MaJICHNE J1aB-
JICHUS. HA MAHOMETPE J0 BEIMYHUHBI, PAaBHON THAPABINYECKUM COMPOTHBIICHU-
sM. [Ipu ocTaHOBKE HACOCOB JaBJICHUE HA YCThE CKBAXKUHBI JOJKHO PABHATHCS
HYJTIO.

KoHnTpons 3a cimyckoM 00cagHOW KOJOHHBI JIOJDKEH OCYIIECTBIISITHCS 10
3aMHCSIM ¥ 3aMepy JTMHBI KOJIOHHBI, IMEIOIITMMCST y OypOBOT'O MacTepa U Teojo-
ra. [lopsimok 3amucyu 3aMEpPEeHHBIX W YJIOXKEHHBIX Ha CTEIUIaX OOCamHBIX TPYO
JIOJKEH COOTBETCTBOBATH MOPSAKY CIycKa WX B CKBaxkuHY. [lopsaok u ¢opma
3amucH 3amepa 00CamHbIX TPYO MOJKHBI YKa3bIBaTh HE TOJIBKO HA KOJUYECTBO
CIYIIEHHBIX TPYO, HO M HAa CyMMapHy0 ux anuHy. @opma Takoi 3amucu nmprBe-
neHa B Ta0a. 19. B MoMeHT mocaaky odepeaHou ciyckaeMoi TpyObl Ha dJieBa-
TOp WJIU JK€ Ha KJIIUHBS B Tpade 2 clieyeT caejaTh COOTBETCTBYIONTYIO OTMETKY.

Jlnst obGnerueHuss KOHTPOJISA 3a COOJIOJIEHUEM YCTAaHOBIIGHHOTO TMOPSIKA
CITyCKa KOJIOHHBI, HOMepa CITyCKaeMbIX TpyO clieAyeT mucaTh Kak CHapyxu (Io-
CepeIHe), TaK U BHYTPU TPYOBI — CO CTOPOHBI Hape3aHHOTO KOHIA. J{omoaHu-
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TEJbHBIA KOHTPOJb 32 KOJUYECTBOM CHYIICHHBIX B CKBAaXHUHY TPYyO MOKHO
OCYIIECTBJISITH IO 3aMUCSIM PETUCTPUPYIOIIETO MAHOMETPA UHAUKATOPA Beca.

[Ipu HamynbiBaHUM 320051 CKBAXKMHBI OAllIMAKOM KOJIOHHBI HEOOXOJIUMO
YYHUTBIBATh CYMMY BCEX HENOBEpTOK. Harpyska Ha Oamimak KOJOHHBI MpU Ha-
IIYTBIBAHUA 32005 TOJDKHA ObITh He BhIme 8-10 T mist KONMOHHBI AHaMeTpoM 8
°/e W BBIE, U 6-8 T — I KOJOHH JTUaMeTpoOM OT 4 3/4" o 7 °/g".

[lo oxoHYaHMU CHyCKa KOJIOHHBI CKBAXKMHY HY>KHO MPOMBIBATH 0 TEX
1op, MOKa MapaMeTpbl MPOMBIBOYHOU KUJKOCTH OyAYyT PaBHbI YCTAHOBICHHBIM
IJIAHOM CIyCKa KOJIOHHBI. [IpoMBbIBaTh Nalibliie MOCIe ATOTO CIYIIEHHYIO KO-
JIOHHY He pekoMeHayertcs. Kak mpaBuio, MpOMBbIBKA MPOU3BOAUTCS T'PSA3EBBHIM

HacocoM /14,24,27,32/.
Tabnuya 19

®opma 3anucH 3aMepoB 00caJHBIX TPYO NPH UX CIyCKe B CKBAXKUHY

Howmepa cryc- OO6mas nHa

Otmetka | [nuna TpyOBI

KaeMBIX KOJIOHHBI [Tpumeyanue
py6 0 CITyCKe M
1 2 3 4 5
1 0,5 0,5 Bammak
2 15 2.0 bammvauHbIi
naTpyooK
YcTraHoBUTH B
3 10,45 12,45 My(]Ty yrnopHoe
KOJIBIIO CTOID»
4 9,46 21,91
5 8,34 30,25
6 11,10 41,35
7 10,25 51,60
3aJIUTh KOJIOHHY
8 10,15 61,75 TJIMHUCTBHIM pac-
TBOPOM
U T.J.

5.13. lleMeHTaK CKBAKHH
5.13.1. Buabl HeMEeHTOB AJI TAMIIOHAKA CKBAKUH

JIist 1eMEeHTUPOBKU OOCAJHBIX KOJIOHH TPUMEHSIOT TaK Ha3bIBaeMble
TaMIOHAXKHBIE IIEMEHTHI, SIBJSIONIMECS OCOOBIMU COpPTaMM MOPTIAH/IIEMEHTA,
HMMEIONIEro IIMPOKOE MPUMEHEHHUE B CTpouTenbecTBe. O KayecTBE IEMEHTHOIO
pacTBOpa, 3aKauMBaEMOT0 B 00CaJAHYIO KOJIOHHY, MOXXHO CYIUTh MO €ro IJIOT-
HOCTH, KOTOpas TOJDKHA HAXOAUThCS B mpeaenax 1,75-1,95 r/em®. KauecTso we-
MEHTHPOBAaHUS 00CaTHON KOJIOHHBI 3aBUCUT TAK)KE OT Hayaja M KOHIIA CXBaThl-
BaHUS IIEMEHTHOI0 pacTBopa. CXBaThIBaHHE LIEMEHTHOTO PacTBOpa JOJKHO Ha-
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YUHATHCS TOCJIC OKOHYAHUS IEMEHTHPOBAHUS KOJIOHHBI. Bpems 1ieMeHTupoBa-
HUS HE JOJKHO MpeBblaTh /5% OT cpoka Havalla CXBATHIBAHUS IIEMEHTHOIO
pacTBopa. Pa3Huila BO BpeMEHH MEXIy HAYajJOM W KOHIIOM CXBaTHIBAHMSI
J0JKHA OBITH TI0O BO3MOKHOCTH MUHUMAJIBLHOM.

XHUMHUYECKHUI COCTaB BBIMTYCKAEMBIX BBICOKOKAUECTBEHHBIX MOPTIIAHIIIE-
MEHTOB UMEET CJICAYIONIHNE KoJieOaHus: OKUCh Kanmbinus 60-67%; kpemaesem 21-
24%; rimaOo3eM 4-7%; okuck xenesza 2-7%. Ilocie oOkura cMecHu MOIy4aroT
KIIMHKEP, TTOMOJI KOTOPOTO C MOOABJICHHEM THUIICA AaeT MEMEHTHBIA MOPOIIOK.
IIpu 3aTBOpEHHM C BOAOUN B ONPENCICHHONW MPOMOPIMU LEMEHTHBIN MOPOIIOK
o0Opa3yeT IIEeMEHTHBIM PAacTBOP, KOTOPBIN CITYCTS HEKOTOPOE BpEeMsS HAYMHACT
CXBaTBIBAThCS, 3aT€M TBEPJCET U IO UCTCUCHHH 1-2 CYTOK MPUOOpETaeT CBOW-
CTBa KaMHS.

JIis TIeMEeHTHpOBaHUS OOCAJTHBIX KOJIOHH BBIMTYCKAIOTCS CIIEAYIOIIHEC
TaMITOHAXHBIC IIEMEHTHI:

1) I XOJOTHBIX CKBAXKUH C TeMIIepaTypoi Ha 3aboe o 40° C;

2) IUTs TOPSYMX CKBAXKUH C TeMIlepaTrypoi Ha 3aboe g0 75° C,;

3) 1t rIyOOKHMX CKBaXKWH ¢ TeMIieparypoi Ha 3a6oe 100-120° C.

Hauvano cxBaTeiBaHUS IIEMEHTA JOHKHO HACTYIIATh HE MeHee ueM depes3 1
gac 15 MuH ¢ MOMeHTa ero 3aTBopeHwms. CiIenoBaTensHO, MPOIECC IIEMEHTHPO-
BaHUS B TTYOOKWX CKBO)KMHAX JTOJDKEH IIUThCA MeHee 1 gwaca. Jlyis iemeHTupo-
BaHUS KOHJIYKTOPOB BBIITYCKAETCS CICIMANIBHBIN TeMEHT ¢ noOaBkoi 25-30%
necka.

B 3aBuCMMOCTH OT OCOOEHHOCTEH TeO0JOTHYECKOTO pa3pe3a U YCIOBHUH
OypeHHs WCIOJIb3YIOTCS YTSDKEJICHHBIC TaMIIOHAXHBIC IEMEHTHI (P MPOMBI-
BOYHOIT KUIKOCTH [UIOTHOCTBIO 10 2,2 T/CM°), BOJIOKHUCTBIC TAMIIOHAXHBIE 1(e-
MEHTBI (711 YMEHbBIICHUSI TJIyOWHBI MPOHUKHOBCHHS IIEMEHTHOTO PAacTBOpa B
BBICOKOIIPOHUIIAEMBIE TUIACTBI), TEJIb - IIEMEHTHI (I IIEMCHTHPOBAHUS 30H I10-
TJIOIIECHUS TIPOMBIBOYHOM KHUJIKOCTH) H JP.

[Tpu BBIOOpPE MapKku TAMIOHAKHOTO IIEMEHTa HEOOXOIUMO YUYHUTHIBAThH 3a-
OOHHYIO TEMIIEpPaTypy CKBaXXWHBI, T.K. OHA SBJISETCS OJHUM U3 (PaKTOPOB, 3HA-
YUTEIIHHO YCKOPSIOIINM TIPOIIECCHI CXBAThIBAHUS M TBEPACHHS IIEMEHTHOTO pac-
TBOpa. Hampumep, TaMIMOHAKHBIN IEMEHT JJI <KTOPSYUX» CKBAKUH TIPH TEMIIe-
patype 70°C cxBaTpiBaeTcs yepe3 2 yaca 15 muH, mpu temmneparype 100°C- qe-
pe3 1 gac 45 muH., a mpu Temneparype 120°C- gepes 1 wac 25 muH.

[TpoBepka kadecTBa BHIOPAHHOW MAapKW TaMIIOHAXHOTO IIEMEHTa MPOBO-
nuTces B abopatopunt koHTOphl OypeHust win [IHWJI. Ha mapturo nemenTa ais
3aJIMBKH, MP00a KOTOPOW HCIBITaHa B JJA0OPATOPHH, BBIAETCS CBHUIETEIHCTBO-
MacropT yCcTaHOBJIEHHOUW (hopmbl. llemMeHTak CKBaXKMHBI IIEMEHTOM, HE MMEIO-
MM CBHUJIETEILCTBA 00 WCTBITAHUU, HE JOTyCKaeTcs. BMmecte ¢ mepBoii mapTu-
el 1eMeHTa Ha OypOBYIO JIOJKHO OBITH IOCTABIICHO TAKXKE W CBHJICTEILCTBO HA
ero ucrneiTanue. Bo Bpems mocTaBku neMeHTa K OypoBO# U B MPOIlECcce ero xpa-
HEHHUsI HAa OypOBOM OH JOJKEH OBITh 3alUIIEH OT BIHUSHUSA aTMOCHEPHBIX Ocal-
KOB, YXYIIAIOIINX €T0 Ka4eCTBO.
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JInst mpeoTBpAIIeHUsT MOPYU [IEMEHTa HEOOXOAMMO MPOBECTH CIEAYIO-
1€ MEPOIIPHUSITHS:

a) MEIIKU C [IEMEHTOM Ha OypOBOM YJIOXHTh Ha CHCIMAIBHOMN IIIOIIAIKE
WIA T0CYATOM HACTHIIE, MPHUITOJAHATOM HaJ YPOBHEM 3€MJIM HE MEHBIIIE YeM Ha
0,5 m;

0) IeMeHTHBIN ImTabenap JaXke MPH OTCYTCTBHH TOXKIS TOJKEH 3aKpbI-
BaThCSI OPE3EHTOM, JOCTABICHHBIM Ha OYPOBYIO BMECTE C LIEMEHTOM;

B) IIEMEHTAX CKBAKUHBI 0€3 IMPEABAPUTEIIHHOIO IMPOCCHUBAHUS I[EMCHTA
BOCIIPEIIAETCS;

I') OTBETCTBEHHOCTh 3a COXPAHHOCTH KauecTBa I[EMEHTa 10 Hayaia Iie-
MEHTaKa HECYT Ha4aJbHUK TaMIIOHAXKHOTO [iexa U OypOBOH MacTep.

5.13.2. IIpumeHsieMoe IEeMEHTHPOBOYHOE 000PY/10BaHHE

llemeHmupoeoquze azpezamaol

[leMeHTUPOBOUHBIE arperatbl MPEJACTaBIAIOT COOOW YCTAaHOBKY, COCTOS-
IIYI0 U3 JABUTATENeH, TPaHCMUCCHH, HACOCOB, MaHU(OJIHI0OB HU3KOTO U BBICOKO-
ro JaBJEHUS, 3aMEPHBIX 0aKoB, THAPABINYECKONW IEMEHTOMEIIAIKU U KOH-
TPOJBHO U3MEPUTEIBHON anmnapaTypbl, CMOHTUPOBAHHBIX HA TPY30BOM aBTOMO-
owne. lleMeHTONMOAIOMIMIT MOPIIHEBON HACOC YCTAaHABIMBAETCS B NEpeAHEi
yacTu miargopmbl aBTOMOOWIS. Boaonogaromuii Hacoc MPUBOAUTCA B JCHUCT-
BHE€ OT JBUTATENS aBTOMAIIUHBI TUO0 OT CIEUUATBHOTO JOMOJHUTEIBHOTO JIBU-
raTesi, yCTaHaBJIMBAaeMOro Ha ruiatdopme. 3aMepHoi Oak, ycTaHABIMBAEMbIil B
3aiHel YacTu MIaTdOpMbl, IEPETOPOJKON pa3/iesieH Ha JBE PaBHbIEC YacTH, KO-
TOPBIE COCAUHSIOTCS TPYOOIPOBOJIOM C MPUEMaMU LIEMEHTUPOBOYHOTO MU BO-
JomoAaroIero Hacocon. [yt onpeaeneHuss o0beMa MpoOKauYMBaeMOM KUIKOCTH
B KaXJI0M MOJOBMHE Oaka ycCTaHaBIMBAETCsA TpaJyupoBaHHas IIKaja C Jele-
HUSIMH Ha JECSAThIe T0IM KyGmueckux Metpos (2 M° pasmeneHst Ha 10 win 20
yacTeil). B KOMIUIEKT IEMEHTHPOBOYHOTO arperaTa BXOAMT TaKyKe TPyOOIPOBOJ
BBICOKOT'O JIaBJICHUS, MPEAHA3HAUYCHHBIA ISl MOJA4YM MKUJKOCTU B CKBAXKHUHY.
OCHOBHBIE XapaKTEPUCTUKU LEMEHTHUPOBOYHBIX AarperatoB MPUBEICHbI B
Ta61.20.

[lepen HavaioM LIeMEHTaXa CKBa)KUHBI arperaThl YCTaHABJIUBAIOT Y IUIO-
IaJIKK, HA KOTOPOM YJIOKEHbl MEIIKU C IEMEHTOM. BBIKMIHbIE JIMHUU LIEMEH-
THUPOBOYHBIX HACOCOB MPHUCOEAUHSIOT K [IEMEHTUPOBOYHON T'OJIOBKE, YCTaHOB-
JIGHHOM Ha BEPXHEH 4YacTH KOJOHHBI 00canHbIX TpyO. st ympoiieHus padoT
MPUMEHSIIOT PaclpeaesinuTellb, K KOTOPOMY MOABOAST JIMHUKU OT BBIKUAOB Oypo-
BBIX HAacCOCOB M OT BojomnpoBoga. OT pacnpeaenuTens JUHUA MOABOAST COOT-
BETCTBEHHO K MEPHBIM 0aKaM arperaTos.

IIytem 3akpbIBaHHS WIM OTKPBIBAHHUS COOTBETCTBYIOIIMX KPAaHOB pacIpe-
JEIUTEIA arperaram NOAAarT COOTBETCTBEHHO BOJY WJIM TJIMHUCTBIA pacTBOP.
Bonononaroniuii HacoC KaxAa0ro U3 arperaToB, COCIUHEHHBIN ¢ MEPHBIM OaKOM
BCAChIBAIOILIEH JIMHUEH, 3a0MpaeT BOIY MONEPEMEHHO U3 O0EUX IMOJOBUH MEp-
HbIX 0aKOB W TMOJAET B TUJPABIMYECKYI0 IEMEHTOMEIIAJIKY, IJ€ MPOUCXOIUT
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CMEIIIEHHE IIEMEHTa U BOJbl. ['OTOBBINM IIEMEHTHBIA PAacTBOpP MOCTYIAET B MPHU-
€MHBIN [IEMEHTHBIN 0a4OK, KOTOPHIN pa3jiesieH CeTKOU Ha JIBE MOJIOBUHBI.

N3 BTOpOI MONOBUHBI Oauka IIEMEHTHBIH pacTBOp 3a0UpaeTcsi IIEMEHTHU-
POBOYHBIM HACOCOM M TMOJAETCSl Yepe3 IEMEHTUPOBOYHYIO TOJIOBKY B KOJIOHHY
oOcanubix TpyO. Peiiku, ycTaHOBIEHHBIE BHYTPU MEPHBIX OaKOB, MO3BOJISIIOT
MOACUYUTATh 3aKAYEHHOE B KOJIOHHY KOJIUYECTBO NIMHUCTOTO PacTBOpA.

llemenmocmecumeﬂbﬂ bleé MauluHbl

[leMeHTOCMECUTENbHBIE MAIIIMHBI, KaK U3BECTHO, CIYXaT JJisl IPUTOTOB-
JIEHUS EMEHTHOTr0 pacTBopa. OOBIYHO MAIIMHA COCTOUT U3 OyHKEpa EMKOCThIO
20 T 1 CyXoro IEeMEeHTa, B HIDKHEW 9acTh KOTOPOTO IMOMEIIEHBI JBa TOPU30H-
TaJIbHBIX IIHEKOBBIX TPAaHCHOPTEpa, MOAAIONIUX IIEMEHT B CMECUTEIbHOE YCT-
POMCTBO, U CMECHUTEIBHOIO YCTPOMCTBA, MPUTOTOBJISIOMIETO LHEMEHTHBIN pac-
TBOp. byHkep ycranosnen Ha maccu mamuHbsl MA3-200, oT ABUraTenst KOTOpOi
yepe3 KOpoOKy oTOOpa MOIIHOCTEH MPUBOIATCS B ABUKEHHUE TOPU3OHTAIIbHbBIC
ITHEKOBBIE TPAHCIOPTEPHl U BEPTUKAJIbHBIN JIOMACTHOW TPaHCIOPTEp, HAXOJIS-
LIMIACS B IPUEMHOW BOPOHKE CMECHUTEIBHOTO YCTPOMCTBA.

CMmecuTenpbHOE YCTPOMCTBO HMMEET KOMIIEHCATOp, PEryJsiTOp AaBICHUS
MoJaBaeMON XKUJKOCTU U PETYISATOP MPOU3BOAUTEILHOCTH MAIIUHBI U ILIOTHO-
CTU IIEMEHTHOIr0 pacTBopa. PerynupoBaHue MTPOU3BOJUTENBHOCTH MAIlWHbBI
ocymiecTBisieTcs B npenenax 0,9-1,6 M°/MHH, @ IUIOTHOCTH LEMEHTHOTO pacTBo-
pa - B mpenemax 1,7-2,1 T/M°. CMecHTenbHOe YCTPOMCTBO MUTAETCSI BOAOU OT
BOJIIHOT'O Hacoca IEMEHTHUPOBOYHOIO arperata. MaiminHy nocie yCTaHOBKH Ha
JIOMKpPAThI 3arpy>Kat0T [IEMEHTOM U3 IIEMEHTOBO30B. 3arpy3ka MallllHbl [[EMEH-
TOM OCYHIECTBIISETCS C MOMOIIBIO CIMENHUATBHOTO BEPTUKAIBLHOIO TPaHCIOpPTeE-
pa, MPUBOJIUMOTO B JABHUKEHHE OT JIBUraTelii CMECUTENIbHOW MaiuHbl. [Ipous-
BOJMTEIILHOCTH TpaHcmopTepa — 12,5 1/4ac.

B menom memenrocMecutenbHas mammHa CMH-20 mmeer ciemxyronryro
XapaKTEPUCTHUKY.

1. Arperat cmoHTHpoBaH Ha mraccu MamuHbl MA3-200 rpy3omoabeMHO-
CTBEO [T e e e e e e e e e
2. TIpOM3BOUTEIBHOCTD MAIINHBL B M°/MHH:

0% 050700 =01 033 0 1 (A 0,8
MAKCHMAITBHAST .t vvv vt us et see seeaae eeneee st aaeeesaee aan aeeaeee seeneeannees 1,6
3. Emxocth OyHKepa (1o cyxoMy HEeMEHTY) B T...ovvvvviiiiiiiiiiiiinnnn, 20
4, TI10THOCTD YTSDKEJIEHHOTO IIEMEHTHOI'O pacTBOpa B /e 1,7-2,0
5. [IOTHOCTb YTSDKEICHHOTO PACTBOPA B I/CM ... .\ eesees e eeeeeee, 2,0
6. CraOWIBbHOCTh IUIOTHOCTH IPHUTOTOBISEMOr0 I[EMEHTHOTO PacTBO-
07 +0,02
7. MakcumaiibHO OTpedIisieMast MOIMHOCTD Ha JIBa ITHEKA B KI/M......3000
(40 n.c.)
8. JIABICHHE BOBI B ATM ... ..tuieuenes et aaneenane e ans ane e ensanenenaneannn 7-10
9. [Ipou3BOAUTENBHOCTH 3arPY30YHOTO ITHEKA B T/9AC... ... .evueenn.. ... 20
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OcHOBHBIE XapPaKTEPUCTUKH HEMECHTHUPOBOYHBIX arperaTtoB

Tabnuya 20

XapakTepucTiKa MOpIIHEBOIO Hacoca

MMPOU3BOAUTCIIBHOCTH HACOCa B MS/ 9 pu

[ugp H;(i[f;a THaMeTp AHAMETD | JWAMETD | e amonsenis 0,02 afceic pa | AQBICHHS Ha BBIKIC B kI'/eM? ipu pabo-
arperarta mmdp —— LWIMHIPA, | NPUEMHOW | BBIKUIHOMU CKOPOCTSIX TC Ha CKOPOCTAX
MM . TPYORI, MM | TPYOBI, MM ! T 1 IV ! T T v
LIA-150-1 | HIII-2 250 115 150 75 2,16 3,92 8,00 14,10 300 163 80 455
250 150 150 75 3,75 6,90 14,00 24,80 171 93 46 26,0
LHA- T 250 100 - - - 3,96 8,10 13,73 - 150 70 40
1,1/150 250 115 - - - 5,09 10,40 18,50 - 115 53 30
MITA-
1’4];250 4T 250 115 - - - 4,35 11,00 18,40 - 150 60 34
A-
1,615_}3/150 2112 250 115 100 50 - 4,40 10,50 14,80 - 150 70 50
250 100 - - 1,84 3,90 8,15 13,30 300 142 68 37
1TA-300 5T 250 115 - - 2,34 5,00 10,15 18,40 264 124 60 34
250 127 - - 2,92 6,32 13,00 23,40 210 98 47 28
250 100 - - 2,42 4,15 8,50 13,40 350 205 100 63
ITA-350 5T 250 115 - 3,18 5,45 11,20 18,40 265 156 76 46
250 127 - - 3,80 6,50 13,30 22,80 220 130 64 37
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Ilepen 3akaukol LEMEHTA PEKOMEHIYETCS MPOMBITH CKBAXKUHY BBICOKO-
Ka4€CTBEHHBIM TJIMHUCTBIM PAaCTBOPOM N0 TMOCTOSAHHOM IUIOTHOCTH LHUPKYJIH-
pyrolen XUAKOCTH, YTO 00ECIIEYUT pa3MbIB PHIXJIOW KOPKH HA CTEHKAaX CKBa-
YKVHBL.

llemeHmupoeoquze 20J106KU

B mporecce niemeHTaka MpUMEHSIOT JBa THIA [IEMEHTHPOBOYHBIX T'0JIO-
Bok: [I'3 u I'lIK. LlementupoBounas ronoska LI'3 coctout u3 kopmyca, Kpbii-
KU C JABYMSI pbIMAaMU M YIUIOTHSIOUIUM PE3UMHOBBIM KoJblioM. Kpome Toro, k
KpBIIIKE KOpIyca MPUBUHYEH TPOWHUK MJis MpoJaBiuBaHus MpoOku. Huxuuii
KOHEIl Kopryca Hape3aH noja Mmy(pty obcannoi Tpyosl. Kopmyc cHabxeH caib-
HHUKOM CO cTormopaMu. Hmke calbHUKOB pacmoJIOKEHBI NMPUBApPHBIC HHUIIICIH
JUISl TIPUCOCIMHEHUSI HarHEeTaTEIbHBIX JTUMHUM OT IIEMEHTUPOBOYHBIX arperaTos.
B BepxHelf 4WacTu Kopiyca TOJOBKH YCTAHABJIMBAIOT JEPEBSIHHYIO MPOOKY
(BepxHsisi mpoOKa), KOTOpas yAep)KHBaeTcs cromopamu. [IpojaBKy BepxHEH
MPOOKH MPOM3BOIAT Yepe3 TPOMHHMK MPHU OCBOOOKACHHBIX cTomopax. [lemeHTH-
poBounbIe roioBku 113 paccunTansl Ha pabodee gaBiacHue 125 aTMm.

IHementupoBouHas rojgoska tumna I'lIK umeer Bec ot 77 no 157 xr, pabdo-
yee naBieHue koiedmercs or 50 mo 100 atm. [IpemmyiecTBOM 3THX TOJIOBOK
SIBJISICTCS MX HEOOJBIIOW BEC, a HEJJOCTATKOM — HEOOXOAWMOCTh OTBUHUYHMBATH
KPBILIKY JJISI TPOTNyCKa IIEMEHTUPOBOYHOM MPOOKH.

3anusounsie npobKu

B npouecce neMeHTaxka CKBaXXMH MPUMEHSIOT JBE 3aJIMBOYHBIE MTPOOKU:
HIDKHIOIO M BepXHIOW. [IpoOKH mpeaoXpaHsaoT OT CMEIIMBAHUS TJIMHUCTOTO U
LIEMEHTHOTO PACTBOPOB MPHU MPOKAYKE U MPOJABIMBAHUU NOCIEAHET0. MOMEH-
TOM CXOKJICHHSI BEpXHEl MPOOKU C HUKHEW Ha YIMOPHOM KOJIbIlE, JIMOO moca-
KO BepxHEW MPOOKH HEMOCPEICTBEHHO Ha YMOPHOE KOJbIO (UKcUpyeTcs
OKOHYaHHME LEMEHTa)ka CKBAXMHBI B BHUJIC€ PE3KOr0 MOBBIIICHHUS IABIICHUSA —
«yJzapa».

LleMeHTHpOBOUHBIE TPOOKM M3rOTABIMBAIOTCS U3 KPEMKOTO JepeBa, a
MaH)XEThI JIJI1 HUX — U3 YIPyroro mMarepuaina (MpOpe3rMHEHHBIA peMEHb, KOXa,
pe3uHa W T.1.). B HacTtosimee BpeMsi B OCHOBHOM IMPHMEHSIOT CaMOYIUIOTHSIIO-
IMECs] PE3UHOBBIE MaHXKEThl. L[eMEHTHPOBKY KOHIYKTOPOB, TEXHUYECKUX H
AKCIUTyaTallMOHHBIX KOJIOHH HEOOXOJMMO MPOBOJUTH C MPUMEHEHHEM IMpoja-
BOYHBIX MPOOOK U YIUIOTHSIIOUIETO TIIMHOMEIIOYHOro cainbHuKa. [Ipu nemenra-
e KOHIYKTOPOB HUKHUE MPOOKH, KaK MPAaBUIIO, HE PUMEHSIOTCSI.

5.13.3.I1pomecc neMeHTaKa CKBaKHH

[Tocne MpOMBIBKHM CKBaXKHMHBI Yepe3 CIYIICHHYI0 00CagHyI0 KOJIOHHY He-
00X0JIMMO OCTAaHOBUTH OYpPOBOM HACOC, OTCOEIWHUTH OT 3AJIMBOYHON T'OJIOBKU
KPBIIIIKY, BCTABUTH B 3aJIMBOYHYIO FOJIOBKY HIJKHIOIO IMPOOKY (eciiu 3a/liMBKa Be-
JETCS C HIKHEH MPOOKO#), BHOBh HABUHTHUTH KPBIIIKY Ha 3aJJUBOYHYIO TOJIOBKY,
MPUCOCIUHUTL K HEeW TPyObl OT LIEMEHTUPOBOYHBIX arperaTtoB, MPUCTYIIUTH K
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3aTBOPEHUIO LIEMEHTHOI'O PacTBOPA U 3aKa4YKe €ro B CKBaxkuHy. [Ipu 3Tom HE0O-
XOJIMMO HaAOJII0aTh, YTOOBI KOHCUCTEHIIUS LIEMEHTOTO pacTBOpa Obljia HE HIKE
YCTAHOBJICHHOM.

Bo Bpemsi 3aTBOpeHHS IIEMEHTHOTO pPacTBOpa HEOOXOAMMO MEpPHOaANYE-
ckd, HO He MeHee 8-10 pa3 Ha KaKIblil IEMEHTUPOBOYHEIN arperar, OpaTh mpo-
Oy LIEMEHTHOT'O PAacTBOpPA U OMPEACNSITh €r0o MJIOTHOCTh. Pe3ynbTaThl 3TUX OI-
peneneHui cieayeT 3aHOCUTh B KAPTOUKY MO TaMITOHAXY CKBAXKUHBI, HA OCHOBE
ATUX 3alHUCE OMpeNeNaoT CpeHee 3HAUCHUE TIIOTHOCTU IIEMEHTHOI'O PacTBO-
pa, 3aKaunBaeMoOro B CKBakHHY. O KayecTBE IIEMEHTHOTO PacTBOpa, 3aKauuBae-
MOT0O B 00CaJIHYIO KOJIOHHY, MOXHO CYAHTH IO €ro IJIOTHOCTH, KOTOpasi OJIXKHA
HAXOMUTBCS B mpenenax 1,75 — 1,95 r/em®. KauectBo nemenTupoBanus obcai-
HOM KOJIOHHBI 3aBHUCHUT TAaKKe€ OT Hayalla M KOHIIA CXBAaThIBaHUSI IIEMEHTHOIO
pactBopa. CxBaThlBaHHWE LIEMEHTHOI'O pacTBOpa JOJKHO HAYMHATHCS IOCIHE
OKOHYAaHUSI LEMEHTUPOBAHUSI KOJOHHBI. BpeMs lleMEHTUpOBaHUSA HE JOJKHO
npeBblaTh /5% OT cpoka Hayvalla CXBaThIBAHUS [IEMEHTHOIO pacTBopa. PazHu-
11a BO BPEMEHU MEXy HauajloM M KOHIIOM CXBaThIBaHUA JOJKHA OBITH 1O BO3-
MOKHOCTH MUHUMAaJIbHOM.

[locne 3akayky IEMEHTHOTO PacTBOpa B CKBAXUHY HEOOXOAUMO OCTAHO-
BUTh HACOCHI IIEMEHTHUPOBOUYHBIX arperatoB, OTBUHTUTH KPBIIIKY 3aJIMBOYHOM
rOJIOBKHM, BCTaBUTh B T'OJIOBKY BEPXHIOIO MPOOKY M TNIMHOMEIIOYHBINA CAIbHUK,
MPOMBITh COCIMHEHUE OT arperaTtoB JO YCTbSl CKBaXKHMHbI, BHOBb HABUHTHUTH
KPBIIIKY Ha TOJOBKY, MPUCOEAUHUTH TPYObI K 3aJJUBOYHOMN T'OJIOBKE U MPUCTY-
MUTHh K MPOJABKE LIEMEHTHOTO PACTBOpPA TJIMHUCTBIM PACTBOPOM HJIM BOJOM.
[leMeHTHBII pacTBOp HEOOXOAMMO MPOJABIUBATH 10 «yJapa», KOTOPbIM Xapak-
TEPU3YETCSl PE3KUM MOBBIIIEHUEM AaBieHus. [loaToMy BO Bpemsi mpojaBiuBa-
HUS [IEMEHTHOI'O pacTBOpa B 3aTpyOHOE MPOCTPAHCTBO HEOOXOAMMO HAOIIOIATh
3a MOKa3aHUSIMA MAaHOMETPA, YCTAHOBJIEHHOTO Ha 3aJMBOYHOM rojoBke. Ha-
0JII0ZIcHUE 32 MAHOMETPOM CJIEAYET MPOU3BOAUTH U3 0€30MaCHOTO MECTa.

[locne monyudeHus: «ypapa» HACOChl LIEMEHTUPOBOYHBIX arperaToB OCTa-
HABJIMBAIOT, KPaHbl Ha LIEMEHTUPOBOYHOW T'OJIOBKE 3aKpBIBAIOT, TPYOBbl OTCO-
€AUHSIOT OT FOJIOBKU M CKBAXKUHY OCTABJISIIOT MO JaBiieHneM. [Ipogoikurennb-
HOCTb 3aTBOPEHUSI LIEMEHTHOTO PacTBOpa ISl KOHIYKTOPOB MPUHUMAETCSl paB-
HOM 16d9ac., a /uIsi TEXHHMYECKOW M DKCILTyaTaI[MOHHBIX KOJIOHH — 244aca. Ma-
HOMETp Ha LIEMEHTUPOBOYHOM T'OJIOBKE OCTAETCS IO MOMEHTA CHSITHUSI CaMOM To-
JIOBKH. 3a MOKAa3aHUSIMU MAaHOMETpPa JOJKEH BECTH HAOJIOAECHUE CIENHAIbHO
BBIJICJICHHBIN paOOTHUK.

Bech npoliecc 11eMeHTaka CKBaKMHbBI JOJKEH OBITh 3alHiCaH B KapTOUKY
[0 TaMIIOHAXy CKBa)XHHBI, K KOTOPOW HEOOXOAUMO MPUIOKUTH TAKKE CHUCOK
CIYILIEHHBIX TPYO C UX XapaKTepUCTUKOM, a TaK¥Ke 3alUCh pPe3yJIbTaTOB Jabopa-
TOPHOTO UCHBITAHUS TAMIIOHAKHOTO [[EMEHTA.

KonnuecTBO 1EMEHTUPOBOYHBIX arperaToB JJisl MPOBEACHUS IIEMEHTaxKa
CKBaXKUHBI CIIEYET OMpPEAEISITh UCX0/I U3 00beMa IIEMEHTHOTO pacTBOpa, Bpe-
MEHH Hayaja €ro CXBaThIBaHUS U 00beMa MpPOJIaBOYHOM KuakocTH. [Ipu 3Tom

147



cleAyeT UMETh B BUJY, KaK OTMEUaJoCh BbIIlIE, YTO CYMMAapHOE BpeMs Ha Iie-
MEHTaX CKBaXHHBI HE JIOJKHO MPEBBIIATh /5% OT BpeMeHU Hayajla cXBaTbiBa-
HUS 1IEMEHTHOTO pacTBOpa, CYMTass OT MOMEHTa €ro 3aTBOPEHHS, a CKOPOCTh
BOCXOJISIIIIETO MOTOKa IIEMEHTHOIO pacTBOpa B 3aTpyOHOM IMPOCTPAHCTBE IMpHU
[EMEHTaXKe DKCILTyaTallMOHHBIX KOJIOHH JI0JKHA OBITh HE MeHee 1,5 M/cex.

5.13.4. IIpumep pacyeTa KOJIHYECTBA IEMEHTHOI0 pacTBOpa

KomnuecTBO 1IeMEHTHOTO pacTBOpa OIpeeaseTcs u3 o0beMa CKBaKHHBI,
KOTOPBIA PACCUMTHIBACTCS COTJIACHO MCCIIEAOBaHUAM KaBepHOMepoM. [Ipu aTom
HEOOXOAUMBIN 00BEM IIEMEHTHOTO PacTBOpa OIpeesseTcs M3 pacdyeTa Ha To,
9TOOBI K KOHIy IIEMEHTHPOBAHUS B 00CAJHOW KOJIOHHE OCTajIOCh HEOOJbIIAs
MOpLIHS [IEMEHTHOro pacTtBopa (LIEMEHTHBIM CTakaH), a 3a 00CagHOM KOJIOHHOM
IIEMEHTHBIN pacTBOP MOTHSJICS Ha 33IaHHYIO BBICOTY.

C 1menplo 3aKpeIuieHHs] TCOPSTUUSCKUX U MPAKTHUYCCKUX 3HAHHMH IPHUBO-
TUTCSL npUMep pacyema YemeHmaica CK8ANCUHbL.

Heo0xoauMo paccuuTaTh IEMEHTaK O00CaJHON ASKCIUTyaTallHOHHOM KO-
JIOHHBI AHAMeTpoM 6 /g, CIIyIeHHOM Ha riyGuHy 2500M, IpH CIECAYIOMUX yc-
JIOBHSIX .

a) BBICOTA MO bEMa IIEMEHTHOTO pacTBopa 3a Tpyoamu H =500m;

0) BbICOTa YCTAHOBKH KOJIbIIA «CTOI » OT Jie3Bus OammmMaka h =30m;

B) auameTp ckBaxxuunl /] =0,3 M;

T) Hapy>XHBIH TraMeTp KojaoHHbI 0, =0,17 M;

1) BHYTpEeHHUI nuameTp KojaoHHbI 6,=0,15 M;

¢) INIOTHOCTD LIeMeHTa y =3,2 /M

’K) INIOTHOCTb LIEMEHTHOTO pacTBopa y, = 1,9 /M,

_ 3.

3) IUIOTHOCTB BOJBI ¥, =1 T/M";
3.
¥) IUIOTHOCTb TIIMHUCTOTO pacTBopa y,=1,2 T/M";

o B
K) BOJIOIICMEHTHBIN (pakTop C = E =0,45;

1) K03 (OUIUEHTH], YYUTHIBAIONINE YBEJIHMYCHHUE JUaMeTpa CTBOJIA CKBa-
KHHBI M TIOTEPU [IEMEHTA MIPH €T0 3aTBOPCHHUHU, TPUHUMAIOTCSI COOTBETCTBEHHO:
K,=1.2; K,=1,1;

M) KOJIOHHA HMEET CIIeAYINy0 KoHCTpyKiuto (cBepxy BHH3): 0 — 110m-
TpyOBI TOmmuHON cTeHOK 11mMm; 110 — 2100- 10mmMm; 2100 — 2500m —12mm.

Pacuer Benetcs cieayronmm oopa3om.
1.06beM 1IEMEHTHOTO pacTBOpa, MOJIEKAIEr0 3aKauyke B 00CaIHYIO KO-
JIOHHY, PaBEH:

vy =0,785(117 = 8%)- H - K, +0,7850% - h ~ 29,3x%;

7-0°
4

).

(rme 0,785= % T.K. IUIOIIAAb Kpyra S =
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2.KOJIM4ecTBO CyXOro LIEMEHTa, HeOOXOLUMOrO JUIsl IPUroToBIeHUs 1 M
IIEMEHTHOTO PacTBOPA,
v, -7,) 3209-1)

q = ~1,3m
y—7. 32-1

3.KomuectBo CyxXoro nuemMeHTa, H€O6XOI[I/IMOFO JJIA OE€MCHTAxKa CKBaXXH-
HEI.

G=q-v, =13-29,3=38m.
To ke KOJIMYeCTBO 1IEMEHTA, HO C YUE€TOM HAa3E€MHBIX MOTEPh
G,=K,-G=11-38=42m.
4 Konu4ecTBO BOABI JIJIsl 3aTBOPEHUS LIEMEHTHOTO pacTBOpa
v, =C-G=045-38=17°.
BononeMeHTHbIN (aKTOp NpU 3aJaHHBIX 3HAYEHUSAX y U Y, MOKHO TaKXkKe
onpeNenuTh 1o hopmye
y=v, _ 32-19
7, -7.) 3219-1)

5.HeoOxoanmoe KOJIMYECTBO TIIMHUCTOrO PAcTBOPA WM BOJIBI ISl MPO-
JaBKU IIEMEHTHOTO PacTBOPA B 3aTPyOHOE MPOCTPAHCTBO:

Vv, =K, |0,7856% -110 + 0,78502(2100 —110)+ 0,78552 (400 — 30)| = 44,2/°,

C= = 0,45.

rae K,-, KoaQQUIMEeHT, YYUTHIBAIOUIUI CKaTHe TIIMHUCTOTO pacTBOpPA, MPUHU-
MaembIid paBHbIM 1,05, B cimydae Boasl K, =1.

6./laBeHNe B KOHIIE IIEMEHTa)ka KOJIOHHBI, KOTJa MPOU30UICT CXOXKIe-
HUE MPOOOK WM K€ BEPXHsISl MPOOKA CANIET HA KOJIBIIO «CTOI»,

P=P1t Dy
r€ p,- JaBJIEHHE Ha MPEOJOJIEHUE PA3HOCTU YAENbHBIX BECOB B TpyOax u 3a
TpyOaMmu:
H-h - - -
P = ( ) (7,4 ;/p) = (500 30)(1’9 1’2) ~ 33 amm.
10 10

p,- TUJIPABIINYECKOE COMTPOTUBIICHUE B KOHIIE MPOMBIBKH CKBa)KUHBI:
p, =0,01L +8=0,01-2500 + 8 = 33amm.

CnenoBarenabHO, p =33+ 33 =66 amm.

JIist ieMeHTaxa CKBaXKMHBI MPUMEHSIOT IEMEHTUPOBOUHBIN arperat [{A-
1,1/150, skcrutyaTanioHHasi XapaKTePUCTHKA HACOCOB KOTOPOTO MPHBOJIUTCS B
Tabmmie 21.

/.Bpems ieMeHTaka KOJIOHHbI
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T, =t +t, +10,

yem

rae 10-konmdecTBO MUHYT, HEOOXOAMMBIX JJISI BBITIOJIHCHUS OTIEPAIMH IO 3a-
KJIQJIBIBAHHIO B 3AJITMBOYHYIO TOJIOBKY BEPXHEH MPOOKH,
t,— BpEMs 3aKa4K¥ HEMEHTHOTO PacTBOpa, PaBHOE

v, 293

=— =—" =27 nmun.;
qy 11

Y

t,, — BPEMs IIPOJAaBKK LEMEHTHOIO PaCTBOPA, PABHOE

Vv
= =£’2~60MuH.,
d, 0,75
rae g, — CpeaHss MPOM3BOIUTENLHOCTE HacocoB arperata Ha IV, Il u 1l ckopo-
CTSIX.
Tabnuya 21
TexHUYecKasi XapaKTePHCTHKA IIeMEHTHPOBOYHBIX arperaToB
Wh = ) G)NE “
s s 2 S EE b8 = g
€205 | EZES 22 2 B
S &5ac 3 =" = Qo = =
q = o 3}
Tumn arperara == S o = s 2 S =
E © H & = A 4 S = o) = =
2285 588 | 25| S
< 2 = o 2 2 ) =
=85 | Z:¢ | 2z | F | Z
- = =
11A-1,1/150 S1A3-200 11 150 2200 110 TAroBbIi
11A-1,4/300 S1A3-210 1,4 300 2000 160 TsroBsiit
2600 50 r'A3-MM

CnenoBareibHO, T =27 +60+10 = 97 mumn.

yem

8./lomycTMoe BpeMst IieMEHTaXa CKBaKUHBI

T,,=0,75T

cxeg !

rae T — BpeMs CXBaThIBaHUS LIEMEHTHOTO PacTBOpA.

Bpemsi cxBaTbiBaHUSI IEMEHTHOI'O PacTBOpPA, KAK WM3BECTHO, 3aBUCUT OT
MapKy TaMIOHAXKHOTO IIEMEHTa U 3a00iHOM TeMIlepaTyphl, KOTOpas OMpeiess-
eTcs 1o ¢popmyie

L-h, , _2500-20

p
t,

+15~110°C,

rae h,— riyOuHa 3aneraHus CJios 3eMJIM C MOCTOSIHHOM TeMIiepaTypoid, MpUHU-

MaeTcs paBHO# 20M;
t, — TCOTEPMHUYCCKUH TPAJUCHT, IPUHUMAEMbIi paBHbIM 26 M/°C;

L o .
t,,— CPEIHAA TOJOBas TEMIIEPATypa, IpuHUMaeMas pasHoi 15°C;

[lo BenmuuuHe 3a00MHON TemMmIepaTypbl MOXKHO C/ENIaTh 3aKJIIOYEHUE, YTO
JAHHAsl CKBAXXMHA OTHOCHUTCS K KATErOPUU «TOPSUUX», I KOTOPBIX BPEMS
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CXBaTbIBaHMS IIEMEHTHOI'O PAacTBOpPAa MOKET OBbITh MPUHATO paBHbIM 1 yac 45
muH. wiu 105 MunyT.
ITosTomy

T,,, =0,75-105 = 80mun.

9.CpaBHuBas Benu4uHbl T,, U T, , MOXHO CIENATh 3aKIIOYCHHE, YTO IIe-

yem don !
MEHTaX JAHHON CKBXKMHBI MOXXHO MPOU3BOAUTH ABYMs arperatamu. OJIHAKO C
LETbI0 MOJYYeHUs KAaueCTBEHHOIO IIEMEHTa)ka HEOO0XOJIUMO, UYTOOBI CpeaHss
CKOPOCTh BOCXOJISIIIIETO MOTOKA [IEMEHTHOTO pacTBOpa B 3aTpyOHOM IPOCTpaH-
cTBe Obl1a OBl He MeHee 1,5 M/cex. Ucxoas u3 3Toro, HEOOXOAUMOE KOJIMYECTBO
[IEMEHTUPOBOYHBIX arperaToB MOKHO pacCUUTaTh MO Clenyrollei popmyre:

_60-v-0,785(1°~22)
A,

rjae N — HeoOXOAMMOE KOJUYECTBO IEMEHTUPOBOUHBIX arperaTos;
L— CPEAHsISl CKOPOCTh BOCXOJSIIEr0 MOTOKAa HEMEHTHOTO pacTBOpa, Mpu-
HUMaemasi paBHoi 1,5 m/cek.

IToncraBisist yka3aHHBIE BBIIIEC 3HAYEHUS /,d, H (,,, TOTYIHM:
60-1,5-0,048
Nn=—————~6arperaros.
0,75

Jlyist oGyierdeHust MPOBEICHUS PACYETOB 10 MEMEHTAXKY CKBAXHH B TaOJI.
22 TIpUBEICHBI 3HAYEHUS IUIOMAJEH KOJBIIEBOTO CEUYCHHS B 3aTPyOHOM IIPO-
CTpaHCTBE CKBaxxuH Oe3 yuera kordduuuenta K,. Huxe npuBegeM mpumepsl
MOJIb30BAHUS YKA3aHHOW TaOIUION 22.

1.0Onpenenuth 00BbEM 3aTpyOHOrO MPOCTPAHCTBA JJIS 3AMOJHEHHS €ro
LIEMEHTHBIM PAacTBOPOM, €CIW JHAMETpP CKBAaKUHBI PABEH 14%,", HapYX HbIN
auaMeTp 00caJaHOM KOJIOHHBI - 103/4", BBICOTA MOJIbEMA LIEMEHTA 3a TpyOaMu —
600m, koapdurment K,=1,3.

Toraa, cornacHo Tabnuue, OyJaeM UCKaTh:

v, =0,0519-600-1,3~40,5 m°.

2.0mpenenuth 00beM 3aTPyOHOTO MPOCTPAHCTBA JUJIS 3aIOJIHCHUS €ro
LEMEHTHBIM PACTBOPOM, €CIIH JUAaMeTp CKBakuHbl paser 11%/," (0,298 m), Ha-
PYXHBII uaMeTp oOcagHoil KomoHHE — 6°/g" (0,168 M), BBICOTa mOXbEMa Iie-
MeHTa 3a Tpydbamu 500 M, koaddunment K,=1,2. B coorBercTBum ¢ Ta61.18 Oy-

JE€M UMETh.
v, =0,0476-500-1,2=28,56Mm".

OO0BbeM 1IEMEHTHOTO PacTBOpa, OCTAIOLIUKCS B KOJIOHHE HIDKE KOJbIA
«CTOT», €CITU BHYTPEHHUN quameTp TpyO Hu3a KooHHBI — 0,144Mm:

V,. = 0,0163-30=0,489m",

151



OO6muit HeoOX0aUMBIN 00bEM IIEMEHTHOTO PACTBOPA COCTABUT:
V,,5 =28,56+0,489~29,1nm°,

O6bembl 100 MOTOHHBIX METPOB KOJIBIIEBOTO MPOCTPAHCTBA MEXKIY CTCH-
KaMU CKBXXMHBI U HapY>KHOM MOBEPXHOCTHIO OOCaJIHBIX TPYyO MPUBOASTCA B
Tabm.22. Iy onpeneneHus o0beMa MPOJaBOYHOMN KHUIKOCTH (TJTMHUCTBIN pac-
TBOP, TEXHUYECKas BOJIa) PEKOMEHIYETCS TOJIb30BaThCs Ta01.22.

Tabnuya 22
Ilromaau KoJbIUEBbIX CeYeHHI B 3aTPYOHOM NMPOCTPAHCTBE

JlnameTp CKBaKMHbI Hapyxupiii muamerp obeanmoi Konsnesoe ce-
] _ KOJIOHHBI derme, M
JFOMMBI MM JFOMMBI MM
253y 654 1834 476 0,1580
213y, 552 183, 476 0,0614
233y 603 163/, 425 0,1437
213, 552 163/, 425 0,0975
193, 502 163/, 425 0,0561
193, 502 143, 375 0,0875
173, 451 143, 375 0,0493
173, 451 133 349 0,0641
173, 451 123, 324 0,0773
153, 400 123, 324 0,0432
153, 400 113 298 0,0559
1454 375 113 298 0,0407
133 349 1034 273 0,0371
153, 400 1034 273 0,0671
143, 375 1034 273 0,0519
143, 375 Osyg 245 0,0633
133, 349 Osyg 245 0,0485
153, 400 8syg 219 0,0879
1334 349 858 219 0,0579
123, 324 85/ 219 0,0448
113, 298 8ssg 219 0,0321
123, 324 758 194 0,0529
113, 298 Tssg 194 0,0402
101, 267 75 194 0,0264
113, 298 G5/ 168 0,0476
101, 267 655 168 0,0338
934 248 655 168 0,0261
9314 248 53/, 146 0,0315
8314 222 53 146 0,0219
T34 197 934 146 0,0137
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[Tpumep. Onpeaenuts 00bEM MPOJIABOYHON KHUIKOCTH (TIIMHUCTOTO pac-
TBOpA) JUIS BBITECHEHUS [IEMEHTHOTO PAacTBOpPA M3 TPYO, UMEIOIINX CIICTYIONTUE
BHYTPEHHHE TUaMeTphl 1Mo uHTepBaiaMm riayouH: ot 0 mo 110 — 146mwm; ot 110
10 2100m — 148wmwm; ot 2100 mo 2470m — 144vm; K03 GUIIUEHT CIKATHS PACTBO-
pa npuHATh paBHBIM 1,05. CornacHo Ta61.22, OyaeM UMETh:

V,, =1,05[(0,0167-110)+(0,0172-1990) + (0,0163- 370)] ~ 44,2.°.

5.14.011pe;[e.11e1me BBICOTHI IOAbEMaA HEMECHTA 3a KO.]]OHHOﬁ, YCTAHOBJICHUE
Ka4eCTBa ero CXBaTbLIBAHHUS C KOJOHHOI U T'OPHBIMHA IIOPOAaAMHU

B pasnene 5.9.7 nHamu yke 9acTUYHO paccMaTPUBAIUCHh METOIbI YCTAHOB-
JICHHS] TEXHUYECKOTO COCTOSIHUSI CKBAXKWH, B YACTHOCTH, METOJIbl YCTAHOBJICHHS
BBICOTHI IOJbEMA LIEMEHTA 32 KOJIOHHOM B CKBaXkmHax. JlJIs onpeneneHus kave-
CTBa ILIEMEHTUPOBAHMUS IPOBOJAT CHELMAIbHbIC HcclenoBanus. [0 gaHHBIM
ATHUX MUCCIEIOBAHUN OMNPENEISIOT BBICOTY MOJBEMA LEMEHTA 3a KOJOHHOW H
(DUKCUPYIOT y4acTKH, Ha KOTOPBIX LIEMEHTaX OKa3alicd HeKauyecTBeHHBIM. lle-
MEHT 3/IeCh HE 3arOJIHSIET BCE C€YEHUE 3aTPyOHOr0 MPOCTPAHCTBA, OH 3a4aCTYIO
HE CIEIUICH C KOJOHHOW WM 1Topoaou u T.A. [Io Takum ydacTkaM BO3MOKHO CO-
OOIICHHE MEXKIY Pa3IUYHBIMU ITTacTaMu (3aTpyOHast [IUPKYJISAIAS KUTKOCTH)
o0BoaHeHHE HedTera3oHoCHbIX miactoB /13,14,18,20,24,27,33/.

Hccneoosanuss mepmomempom. CXBaTblBaHUE IIEMEHTA, KaK H3BECTHO,
CONPOBOK/JAETCS BBIJICICHUEM TEIIa, Oarojapsi 4eMy MHTEpPBaJl B CKBaKUHE C
LIEMEHTOM B 3aTpyOHOM MPOCTPAHCTBE XapaKTEPHU3YETCS MOBBIIIEHHBIMUA TEM-
neparypamu. Ha Tepmorpamme 3aiieMEeHTUPOBAHHBIN UHTEPBAJ BBIACISAECTCS MO-
BBIIIEHHBIMU TTOKa3aTeIsIMU Ha (POHE OOIIEro MOCTENEHHOI0 pocTa TeMIeparTy-
pBl ¢ TIyOMHOM. BhicoTa moabeMa 1eMeHTa OMpeesieTcs MO0 pe3KOMY MOBBI-
IICHUIO TTOKA3aHUM, CBSI3aHHOMY C MEPEX0JIOM K 30HEe 0ojiee BBICOKUX TeMIlepa-
Typ (IpoTHB 3aleMeHTHpOBaHHOTO HHTepBaia). Co BPEMEHEM IOBBINICHUEC
TEMIEPaTypbl B CKBAKMHE, BHI3BAHHOE HAJIWYMEM I[EMEHTa B 3aTpyOHOM IMpo-
CTpaHCTBe, yMeHbIaercs. [loatomy 3amepsl TeMnepaTyp NpoBOIAT Cpa3y MOCIIE
3anuBKHU IeMeHTa (18-24 Jaca).

Hsmepenus ecamma-eamma-memooom. UHTEHCUBHOCTh PAaCCESIHHOTO raM-
Ma-H3JIyYeHHUs 3aBUCUT OT IJIOTHOCTH OKPY Karolen cpeibl BOIM3U CKBAXKUHHO-
ro npubopa. Ha yyacTke CKBaKUHBI C IIEMEHTOM B 3aTpyOHOM MPOCTPaHCTBE
NpUJIETAOMAs K KOJIOHHE cpena (IeMEHT) UMeeT OOJIBINYI0 IJIOTHOCTh, Y€M B
HE3alleMEHTHPOBAHHOM YaCTH CKBaXKUHBI (32 KOJIOHHOM BOja Wiau OypoBOil pac-
TBOp), W TIOITOMY OTMe4YaeTcs Oojiee HU3KHMMH IOKa3aHWSAMU Ha JHarpamMmme
I'TM. Ilo »TomMy mpuU3HAKY BBIAEISIOT MHTEPBAJIBI C IIEMEHTOM B 3aTpyOHOM
npocTpancTBe no auarpamme I'T'M, cHsTOM moclie nieMeHTUpOBaHusl 00CcaaHOM
KOJIOHHBL.

Bonee nonHbie cBeAeHUsI O KaueCTBE EMEHTUPOBAHUSI 00CaHON KOJIOH-
HBI MOJY4Yal0T ¢ MPUMEHEHUEM CIIEHHAIBHOTO CKBAXKMHHOTO MPUOOpa- 1EMEH-
toMmepa ['TM. LleMeHTOMED CONEPHKUT UCTOUYHUK TaMMa- U3JIYUYECHHUS U TPU UH-
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JIMKATOPa, PACIOIOKEHHBIC Ha OJTMHAKOBOM PACCTOSSHHMHM OT MCTOYHUKA B ILJIOC-
KOCTH, TIePIEHANKYJSIPHON ocu mpubopa, yepe3 120° omun ot apyroro. Kax-
TBIA W3 WHANKATOPOB 3a’KPaHUPOBAH CO BCEX CTOPOH, KPOME HaXOJSIIETOCS
MIPOTHUB HETO CEKTOpPa KOJOHHBI, U OTMEUACTCS PACCETHHOE TaMMa- M3IydeHUE,
MOCTYTIAIOIIEee B OCHOBHOM TOJIKO M3 ATOTO cekTopa. [Ipm momomu uHANKATO-
POB Ha OJTHOM OJIaHKE JAUarpaMMbl OJTHOBPEMEHHO 3alMCHIBAIOTCS TPH KPUBHIC
paccessHHOTO TamMma- u3iydarens — leMeHtorpammy. Ilpubop cHabxken ¢ona-
PSAMU, TIEHTPUPYIOITUMU €r0 B KOJIOHHE.

MakcuMmalibHbIE TOKa3aHWsS KPUBBIX IIEMEHTOTPAMMBI W HauWOOJbIITHE
PaCXOXKACHHS MEXKIy HUMH MPHU SKCIEHTPUIHOM TOJIOKCHUH KOJIOHHBI B CKBa-
KUHE COOTBETCTBYIOT HHTEpBaJaM, TJI€ 3aTpyOHOE MPOCTPAHCTBO 3aIMOIHEHO
BOJIOW WK OypoBBIM pacTBopoM. ClieIoBaTEIbHO, U3MEPEHUS IEMEHTOMEPOM
MO3BOJISIIOT OMPENETUTh BBICOTY TObeMa IIEMEHTA 32 00CaHOW KOJIOHHOH, BHI-
SBUTh YYaCTKH C OJHOCTOPOHHHMM 3aIllOJTHEHHEM 3aTpyOHOTO MPOCTPAHCTBA H
OTIPEJICIIUTH CTETICHb IEMEHTHPOBAHUS KOJIOHHBI B CKBAKUHE.

Hsmepenus akycmuueckumu memooamu. Kak orMedanoch HaMu B pas3fe-
ae 5.9.7, mpu U3MEpeHHUIX aKyCTHUYCCKUMH METOJIaMH B 00Ca)KCHHON CKBA)KHHE
MOYKHO ONPENEIUTDH, TOCTATOYHO JIA CLETJICHO HEMEHTHOE KOJIBIO C KOJOHHOU
Y TOPHBIMHU MOPOAaMU WM HeT. McxoaHble MaHHBIC AJi ONpEeeHus Clernie-
HUS [IEMEHTA C KOJIOHHOW U TOPHBIMH MOPOJAMHU MOJYYAOT C MOMOIIBIO KPUBOM
aKyCTHYECKOTO MeToja 1o 3aryxanuto (AM3). Eciu nmeMeHTHOE KOJIBIO CIEn-
JIEHO C KOJIOHHOW, TO PETUCTPUPYEMBIE AMIUIMTY]IBI KOJIEOaHWI Mallbl BBUIY
3HAUYUTEJIBHOTO PACCESHUS YIPYToil SHEPIUU HA TPaHUIIAX «KOJOHHA — EMEHT»
U «IEMEHT — MOpPOJIa». 3aKIOUYCHUE O XapaKTepe CUEIUICHHUS LIEMEHTA C MOpo-
JIOM JIeJTal0T HA OCHOBAHUM COIOCTaBJIEHUS KpuBoM AM3 ¢ aHaIOTMYHON KpH-
BOM, CHSITOM /10 00CaJKU CKBAXKUHBI, JIMOO C KPUBBIMU METOJIOB AJIIEKTPUUECKUX
U HEUTPOHHBIX METOJIOB HccienaoBaHusa. CXOACTBO B KOH(PUTypallMU KPHUBBIX
OOBIYHO CBUJETEIBCTBYET O XOPOIIEM CUEIUICHUH IIEMEHTA C MOPOJIOH.

B TtoM cnydae, ecnu LEMEHT OTCYTCTBYET WJIM OH HE CUEIUIEH C KOJIOH-
HOM, MPUEMHUK OTMEYAET rOJIOBHYIO BOJIHY IO KOJIOHHE, KOTOpas MPUXOJUT C
OOJIBIIMMH aMIUTUTYAaMU BCIIEICTBUE MAJIOTO 3aTyXaHUsl YIPYTUX KojieOaHuil B
KOJIOHHE.

KpuBast ckopocTu pacnpocTpaHeHHs] YIPYTUX BOJIH, 3apErUCTPUPOBAHHAS
B 00Ca)XEHHON CKBa)XMHE, JA€T JOMOJIHUTENIbHbIE CBEACHUS O CUCIJICHUU Iie-
MEHTa C KOJOHHOW M mopojaMu. B uHTepBanax, XxapaKTepU3yIOIIUXCI Ha KpHU-
BOW CKOPOCTH ITOCTOSSHHBIMHU IIOKa3aHUSMH, COOTBETCTBYIOIIMMH CKOPOCTH
pacnpoctpaHenus ynpyrux BoiH B ctaym (5400 m/cek), IIeMEHTHOE KOJIBIIO OT-
CYTCTBYET JIUOO OHO HE CIEIUICHO ¢ KOJOHHOUW. MI3MeHeHue moka3zaHui KPpUBOU
CKOPOCTH CBHJETEIBCTBYET O TOM, YTO MPUEMHHUKOM OTMEYAKOTCA IEPBbIC
BCTYIUIEHUS BOJIHBI, MPOXOSAIIEH 4epe3 LEMEHTHOE KOJIBIO, CLEIUIEHHOE C KO-
noHHoM. 1o cxoacTBY B KOHPUTYpalUsSIX KPUBBIX CKOPOCTH, CHATBIX JIO U MOCIE
00Ca/IKi CKBa)KHUHBI, CYJST O XapaKTepe CIEIJICHUS LIEMEHTHOI0 KOJbla ¢ MOo-
poaoil.
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Hamu npuBeneH npuMep KPUBBIX aKyCTHYCCKUX METOOB, 3aITUCAHHBIX B
obcaxkeHHoO# ckBaxuHe (puc. 95). Kak BuaHO, B MHTEpBaie cBOOOHOW (HE 3a-
[IEMCHTHPOBAHHOW HMJIM HE CIICTNICHHOW C IIEMEHTOM) KOJIOHHBI Ha KPUBBIX YeT-
KO OTOMBAIOTCS MY(TOBBIE COCTUHEHHUS KOJOHHBI. YMEHBIIICHUE aMILIUTY/IbI
KoJieOaHU U YBEJIIMUECHHE BPEMEHU Mpodera yrnpyroi BOIHBI HA MypTax B CBO-
00JIHOM KOJIOHHE CBSI3aHO C PACCESTHUEM YHEPTUM BOJHBI Ha pe3b0OBBIX COEIU-
HEHUSX.

Ilpumenenue paouoaxmuenvix usomonos. B Tex ciydasx, Koraa Ipyrue
METOJIbl HE JAIOT XOPOILIMX PE3yJbTATOB, JJII KOHTPOJS 3a LIEMEHTaXOM CKBa-
KUH MPUMEHSIOT PaAUOAKTUBHBIE U30TOMBI. J[JIsI 3TOrO0 B IEMEHTHBIA PacTBOP,
3aKauYMBAEMbI B CKBaXXUHY, JO0ABIISIIOT KAaKOW — JIMOO paguoakTUBHBINA MU30TOII.
J10o ¥ mociie UeMEHTUPOBAHUS B CKBaXKUHE MPOBOJAT U3MEPEHUS TaMMa - METO-
JOM H CONOCTAaBJISIIOT APYr C JAPYIrOM IIOJIYYEHHBIE KPUBBIE MHTECHCHBHOCTH
raMma - usirydeHusi. IHTepBan CKBaXXUHBI ¢ aKTUBUPOBAHHBIM LIEMEHTOM B 3a-
TpyOHOM MPOCTPAHCTBE BBIJEISETCS MOBBIIICHHBIMUA MMOKa3aHUSIMU HA KPUBOMU
MOCJIE IEMEHTUPOBAHHS.

5.15. Onpene.ﬂeﬂne repmMeTN4HOCTA KOJIOHHBI H YCThHA CKBa’KUHbI

[Tocre meMeHTa)ka U OMNPEICICHUS BBICOTHI IOJAbEMA LIEMEHTA 3a KOJIOH-
HOM MPUCTYNAIOT K UCHBITAHUIO T€PMETUYHOCTH CKBAKHHBI ITyTEM OIPECCOBKU
WM TIOHIOKEHHUs YpoBHSA. KOHIYKTOPHI M TEXHUYECKHE KOJOHHBI MCIBITHIBAIOT
Ha T€PMETUYHOCTh TOJBKO CIIOCOOOM OIPECCOBKH. B pa3BeqOUYHBIX CKBaXKMHAX
UCIBITHIBATh JKCIUTyaTal[MOHHBIC KOJOHHBI HEOOXOAMMO JBYMS CIIOCOOaMH:
ONPECCOBKHM M CHIIKEHHEM YPOBHS, a B OKCILIyaTallMOHHBIX CKBa)KHHAX OJHUM
METOJOM — OIPECCOBKU. B TeX 3KCIUTyaTallMOHHBIX CKBa)KMHAX, KOTOphIC Oy-
PATCSA Ha MPOAYKTHBHBIE IUIACTHI C BHICOKMM ILIACTOBBIM JABJICHUEM, HCIIBITA-
HUE HA T'€PMETHYHOCTh pa3peliaeTcs MPOBOAMTH JABYMs CIOCOOaMH — OIpec-
COBKH U CHHIKEHHEM ypoBHs. HeoOXOaUMOCTh MCHBITAHUS SKCILTYyaTallnOHHBIX
KOJIOHH JIBYMs CIIOCOOaMH yCTaHABJIMBACTCS OTAEIBbHO B KaKJIOM KOHKPETHOM
ciydae.

[Tpy MCHBITAHUK TEPMETHYHOCTH O00CAIHBIX KOJOHH OIPECCOBKOM JaBJie-
HUE Ha YCThE CKBAYKUHBI TOJDKHO OBIThH CJICIYIOLIUM

JUTSI KOJIOHHBI THAMETPOM 143/4 - 163/4" — ge menee 50 ar

————— e — e — . 10%,-22% o — . — B0 ar

————— e — i B — o — — . —T0aT
————— i — i B — o — — . —80aT
————— e — B . 100ar

KonoHHy cuMTaroT BBIICPKABIICH HCIBITAHUE HA TEPMETHIHOCTH OIpec-
COBKOH B TOM ciiydae, €CIu He HaOJIFoJaeTCs CHIYKEHUS daBieHus B TeueHune 30
MHH. WJIM €CJIU JIaBJICHHE CHIDKaeTcs He Oojee 5 aTMm. IpH JaBJISHUH HCIIbITa-
Husa/0-100 atm. u He Oonee 50-60 aT™ mJ1 KOJOHH APYroro Auamerpa, IpHaeM
HaOII0/ICHHE 32 U3MCHCHHMEM JIaBJICHUS HAYMHACTCS Yepe3 5 MHH. IOCJIe CO3/1a-
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HHsL HeoOxoaumoro nasienus /27,32,33,38/.

B ciydae npeBbIICHUs 3TOH HOPMBI ITOCJIC IPUHSATHS COOTBETCTBYIONIUX
Mep 0 YCTPAHCHHWIO HETePMETUYHOCTH KOJIOHHY IMPOBEPSIOT JOMOJHUTEIBHO.
Ecim u ipu 3TOM HOPMBI ONPECCOBKH HE OYIyT BBIIEP)KAHBI, TEPMETHIHOCTD
KOJIOHHBI ITPOBEPSAETCS MyTeM CHW)KCHHS YPOBHs. [Ipu CHM)KEHHH YpOBHS KO-
JIOHHA CYUTAETCS TePMETUYHON B TOM Cllydae, €ClId YPOBEHb, CHIKEHHBINA J10
TpeOyeMol BeTMYHMHBI 32 8 YacOB HAOIIOACHMSI, IIOJHUMAETCS He OoJiee yKa3aH-
HOT'O HWXe ypoBHsA. Tak, Mpu TIIyOMHE CHW)KCHHS YPOBHS B KOJIOHHAX JHAMET-
pamu 53/," - 8%g" — 10 400M — morbeM cTOI0a KUAKOCTH He 6oiee — 0,8Mm; 400-
600 m — 1,1m; 600-800Mm — 1,4m; 800-1000Mm — 1,7m; Gonee 1000m — 2,0m. Ipu
TITyOMHE CHUKCHHS YPOBHS B KOJOHHAX AMaMeTpoM cBbimre 8°/g" mo 400M —
0,5M; 400-600m — 0,8m; 600-800m — 1,1m; 800-1000m — 1,3Mm; 6oaee 1000Mm —
1,5m.

3aMepbl YPOBHS JOKHBI IPOBOAUTHLCS dYepe3 Kaxkaple 2 yaca ammapaTtoMm
SIkoBEBa WM JKEJIOHKOM C OTBUMHYEHHBIM KJIAIIAHOM, YTOOBI HCKIIFOYUTH BIIMS-
HHE CTOKA BOJIbI CO CTEHOK KOJIOHHBI. 3aMephl JOJKHBI HAUMHATHCS depe3 3 da-
ca Mocje OKOHYAHHS OTTapTHIBAHHMS.

JIIsi CKBa)KHH, KOTOpPbIE MPOOYPEHBI HA YTSOHKEICHHBIX TNIMHHUCTBIX pac-
TBOpax C IIOTHOCTHIO 1,4 r/em® u Gouree, OIIPECCOBKA JIOIKHA MPOBOAUTHCS IPU
3TOM K€ PacTBOPE, IPH KOTOPOM OYPHIIM CKBa)XKHHBI. VICIIbITaHHE T€PMETHYHO-
CTH KOJIOHHBI CIIOCOOOM CHIDKEHHUSI YPOBHS B 3THUX CKBa)XKMHAX MOXKET OBITH 3a-
MEHEHO MPOMBIBKOW CTBOJIa CKBaXXUHBI 10 YUCTOM BOAbI. [locie aToro 3a ckBa-
JKUHOM yCTaHABIMBAIOT HAOJIOJECHNE B TeueHUE 1 yaca, mpH OTCYTCTBHH Iepe-
JMBA WIM BBIJCICHHUS Ta3a KOJIOHHA CUMTACTCS BbIAEpIKABIICH HCIBITAHHE Ha
TrepMETUYHOCTb.

I'iaBa 6

Oceoenue u onpoﬁoeauue CK6ai)iCuH
6.1. Ilepdopanusi CKBaKUH

[locne cmycka 00cagHOl KOJIOHHBI U €€ LIEMEHTHUPOBAHUSA COOOIIECHUE
CKBaXXUHBI C IJIACTOM, T.€. BTOPUYHOE BCKPBITHE IIACTA, OCYUIECTBIISIETCS TEP-
dbopanueit. B aToM citydae H0KHBI OBITH COOJIIOJCHBI BCE TE€OJIOTUUECKHE Me-
poripusTys, u3jgoxkeHHble B pasnene 2.3.1. [lepdopanus - mpobuBanue oTBep-
CTUM B 00CaJHOM KOJIOHHE, LIEMEHTHOM KOJIbIIE U CTEHKAX CKBa)XUHBI B 3apaHee
3aIaHHOM HMHTepBajie ryouH. Yepes nepopaiiioHHble OTBEPCTUS MPOUCXOIUT
MPUTOK U3 IJIacTa B CKBaXXWHY He(dTH, raza u Boabl. [lepdopanus ciykut Tak-
YK€ NIl HarHeTaHus B IUIAcT LIEeMEHTa, He)TH, ra3a, BOJbl WM KaKOU-IH00 apy-
rou xunkoctu /1,2,14,15,16,17,20,24,27,30,32,33,38/.

[Ipu BBIOOpE MHTEpBana nepdopanuu MPOMBICIOBBIA T'€OJIOT OLIEHUBAET
XapaKTep HEOJHOPOIHOCTHU IJIACTA, HACBIIIEHHOCTU €T0 ra3oM, He(ThI0, BOJOM.
C y4eTom 3TOro MOKHO BBIJIETUTh HECKOJIBKO TUITHMYHBIX CITy4YaeB.
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1. [IponyKTUBHBIN IJIACT CIOXKEH OJAHOPOIHBIMU MOHOJMTHBIMH Iecya-
HUKaMU C BBICOKUMHU KOJUIEKTOPCKMMHU CBOMCTBAMH U HACHIIIEH HE(PTHIO C MO-
JOIIBEHHOM BOOW. PekomenyeTcs: HuxkHUE nepdhopalmoOHHbIE OTBEPCTHS pac-
nonarath Ha paccrosauu 10 - 15 m or BHK. Ecnu B HmkHE# mOIOIIBEHHOM
YacTH IUIacTa UMEETCS TUIOTHBIM MpoIiacTok, paccrosHue 10 BHK cokpamaet-
csi. B ciyyae BBIAEP)KAHHOTO IUIOTHOTO MPOCJOS 3HAYUTENHHOM MOUIHOCTHU
nepdopaiuo Npou3BOAAT A0 3TOrO MPOCIOSL.

2 TlecuaHbIii HEOMHOPOAHBIA IIACT C HU3KUMHU KOJJICKTOPCKHUMH CBOMCT-
BaMH, HACBHIIICHHBIN HE(PTHIO, B HUKHEW YaCTHU TIACTOBOM BOJOW, PEKOMEHY-
etcs nepdpopuponars Boilie BHK Ha 4 - 5 M Bo uzbexanue 0bIcTporo oOBoIHE-
HUSL.

3. IlecyanbIii MOHOJUTHBIN IUIACT, UMEIOIINH BBICOKHE KOJUICKTOPCKHUE
CBOMCTBA M MOJHOCTHIO HACHIIIIEHHBIN HEPTHIO, peKOMEHyeTCsl IephOopupoBaTh
MOJTHOCTBIO WM TOJbKO BepxHue 60 - 30 % TonmuHbI B 3aBUCUIMOCTH OT THIIA
CTPYKTYPbI U aKTUBHOCTH IJIACTOBBIX BOJI.

4, TlecuyaHplii HEOAHOPOJHBIM TIIACT C HHU3KUMH KOJJIEKTOPCKUMHU
CBOMCTBaMH, MOJHOCTHIO HACHIIIEHHBIA HEPTHIO, peKOMEeHAyeTcsl nepdopupo-
BaTh Ha 80—100% B 3aBHCHMOCTH OT CTETICHH €T0 HEOTHOPOIHOCTH.

5. Ilecuanslil mIacT, HaCHIIIEHHBIM Ta30M U HEPTHIO, clieayeT nepdpopu-
poBath Ha paccrogHuu 6 - 10 M Hwke 'HK B 3aBHCHMOCTH OT CBOMCTB I1acTa,
CTEINEHU €T0 HEOJHOPOAHOCTH, HAIMYHUSI TUIOTHBIX YKPAHOB U T. 1.

6. B mecuanom muracte, HaCHIIMIEHHOM Ta30M, HE(THIO U TJIACTOBOM BOJIOM,
BEPXHHE OTBEPCTHUS pacIionararoT Ha pacctossauu 6 - 10 M, a HWKHUE - BBIIIE
BHK Hna pacctrosinuu He Mmenee 4 M.

/ KapOoHaTHBIN HEOJHOPOIHBIN TIACT, HACHIIIEHHBIM HEPTHIO U BOJOM,
pekoMeHyeTcs nepdopupoBarh na paccrosauu 6 - 10 m Beime BHK (B 3aBH-
CHUMOCTH OT TOJIIIHHBI, HEOJHOPOTHOCTH, KOJUICKTOPCKUX CBOHCTB).

Paznuuaror cneayrouue Buabl nepopaiuu: MmyiaeByo, TOPHIEAHYIO, Ky-
MYJISITUBHYIO, THIPONIECKOCTPYHHYIO, MEXaHUYECKYIO U THIPOMEXaHUYECKYIO.

[Tpu myneBo# nepdopanuu npudopei-iepdoparopsl (Tad.23) 3apsHKaroT
MyJISIMU, KOTOPBIE BBITATKUBAIOTCS CUJION croparomiero nopoxa. Ilyns, npoOus
o0camHy0 KOJIOHHY, IIEMEHTHOE KOJIBIIO, TOMAaeT B IUIACT HAa TIIyOMHY 3 - 5
cM, pexe 10 - 11 cm. Pasnmmuaror cenekTuBHBIC W 3aimoBbie niepdopaTopsl. B
CEJIEKTUBHBIX BBICTPENbI MPOU3BOJATCS MOOUYEPETHO, MO OJHOMY; B 3aJMOBBIX
MyJIM BBICTPEIUBAIOTCS BCe BMecTe. [IOTHOCTH OTBEpPCTUH B MPOTYKTHUBHBIX
IJIaCTax BHIOMPAIOT B 3aBUCHUMOCTH OT UX KOJIJIEKTOPCKUX CBOMCTB, HEOJAHOPO/I-
HOCTH, BUJIa U TUNA LIEeMEeHTa. B XOpoIlnuX OTCOPTUPOBAHHBIX OPOJAX C HE3HA-
YUTEJIBHBIM KOJIMYECTBOM I[EMEHTa KOJWYECTBO OTBepCcTUi cocraBiser 8 - 10
Ha 1 M, B HCOTHOPOJHBIX KOJIEKTOpax aocTuraer 16 - 22, B KOJUICKTOpax ¢
HU3KUMH KOJUIEKTOPCKMMH CBOMCTBAMU CO 3HAYUTEIHLHOM HEOJHOPOIHOCTHIO
— 110 35-40 Ha 1 ™.
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Tabnuya 23
Texnuueckasi XapaKTePUCTHKA MYJIEBLIX epdopaTopos

=2 2| 5 |y |& |w 2% |E |E
mop | §5| 7| 5 |S=|8s| 5|85 EE| |2
> O os! = Q Ss|l 88| 8 5| 85| =
meppopatopa | g 2| E | £ | 87|57 8N 85287 ¢
TElR| 2|5 |F |2 |Fg & |& |3
1113 74 | 700 185 | 2 | 8 | 40 | 067|115 | 20 | 11
TITX-4 84 | 960 [ 373 | 3 | 12 | 60 | 067 | 115 | 27 | 16
111-6 98 | 970 | 476 | 3 | 9 | 67 | 067|115 | 27 | 16
MIM-68 | 68 | 640 | 145 | 2 | 8 | 40 | 115|127 | 32 | 22
ATIX-84 | 84 | 850 | 313 | 3 | 10 | 35 | 130 | 127 | 29 | 185
ATIX-98 | 98 | 850 | 425 | 3 | 10 | 45 | 130 | 127 | 34 | 235
TIK-22 | 100 | 550 | 20,7 | 1 | 2 | 260 | 065|220 | 74 | 140

Topnennast nepdopaiiusi - pa3HOBUIHOCTH MpeAbIAyIIero Mmeroaa. Ee or-
JUYUE COCTOUT B TOM, YTO BMECTO NYJib HNPUMEHSIOT CHEIUAIbHbIC CHAPS/IbI,
KOTOpBbIE, MPOOUB 00CaAHYIO KOJIOHHY, [IEMEHTHOE KOJIBIIO U MPOHUKHYB Ha He-
KOTOPOE€ PACCTOSIHUE B IUIACT, pa3phIBalOTCs, 00pa3ys B MOPOJE TOMOJIHUTENb-
HbIE TPEIIUHBI, YIYYIIAION[ME YCIOBUS MPUTOKA HE(YTU U3 MJIACTa B CKBAXKHUHY.
OCHOBHBIC XapaKTEPUCTUKU TPUBEACHBI B Ta0I. 24,

[Ipu nyneBoit u ToprneaHOW mneppopali HEMEHTHBIM KaMEHb CUJIBHO
pactpeckuBaetcs. JlnnHa oTAenbHBIX TpemuH gocturaer 1 m. Ilpu Hesnaum-
TEJILHON MOIIIHOCTH MEPEMbIUYEK MEXKY BOJOHOCHBIMU U HE(PTEHOCHBIMU TOPU-
30HTaMH 3TH TPEUIMHBI MOTYT MOCIY>KUTh MYTSIMU MPOHUKHOBEHUS BOJ B Hed-
TEHOCHBIM Mact. [[ns mpenynpexaeHus: pacTpeCKUBaHUS IEMEHTHOTO KaMHS
peKOMeHyeTcs MpoBoauTh nepdoparuto cmycts 6-10 4 mocne meMmeHTupoBa-
HUS, MOKa KaMeHb elié He MPUOOPEN BBICOKHE MPOUYHOCTh U XPYHKOCTh, WIH
MPUMEHSIThH CIICHUATIbHBIN JTATEKCIIEMEHT.

Tabnuya 24

TexHnuueckas XapaKTEePUCTUKA TOPHEAHBIX nepq)opaTopOB

KommuectBo | namerp, Mm & o
< % — %") E < g
o= | B 22| 2 |EEE| o
Higp £l e8| 8| 5| 8| § 582 &%
nepdoparopa g S 2 & = = 3 é =S E'S
3 = s = T = S T8 E|l 2=
© © o & E =z 7 2
= = = ©
CII-100 (TIIK-22) 2 4 22 100 776 32,6 | 50,0 80
TMII-86 1 1 22 86 300 9,6 50,0 80

becnyneBast nmepdopaniusi npou3BOAUTCA TUO0 C MOMOIIBIO KYyMYJISTHB-
HBIX 3apsJIOB, TUOO CTPYEH KHUIKOCTH ¢ MeckoM (TuaporeckocTpyiiHas nepdo-
parwst). [Ipu KyMyJIATHBHOHM mepdopaliii CTEHKHA KOJOHHBI W IIEMEHTHBIM Ka-
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MEHb TPOOMBAIOTCS HAIMPABICHHOW CTPYEW Ta30B W PaCIIaBICHHOTO METalla,
oOpasyronieics Mpu B3pbIBE CIEIHANTBHBIX 3apsiioB. JTa cTpys obOsagaet 00Jib-
10¥ TPOOMBHOM CUJTOMN, 0OecTieunBaroIIel 00pa3zoBaHue OTBEPCTUM B 00CaHOM
KOJIOHHE M IIEMEHTHOM KaMHe 0€3 3HauMTEeIHHOTO WX MOBpexaeHus. Kpome To-
ro, CTPYS pacKajJeHHBIX T'a30B, MPOHUKAS B TUIACT, CO3JACT KaHAJIbl 3HAYUTEITh-
HOM I1yOWHBI, ylydliaroume QuibTpalMOHHbIE CBOMCTBAa MPU3a00NHON 30HBI.
IM'uaponeckocTpyiHbli ciocob nepdopanuu Xopolio 3apeKoMeH0Ball ce0s mpu
MPOCTpENie CKBAKMH ¢ MHOTOKOJIOHHOW KOHCTPYKIIHEH, a TakKe TMPH THAPOpPA3-
pBIBE TUIaCTa U KUCIOTHON 00paboTKe mpu3aboitHoi 30HbI. OH OCHOBAaH Ha HC-
MOJIb30BAaHUU KMHEMATHYECKOW SHEPTHH M a0pa3MBHOCTH JKHUIKOCTH C TECKOM,
MCTEKAIoIIeH ¢ OOJNBIION CKOPOCTHIO U3 HACAJ0K nepdoparopa U HapaBJICHHOM
B CTEHKY CKBa)XMHBI. JTa CTPYys 32 KOPOTKOE BpeMsi 00pa3yeT OTBEPCTUE B 00-
CaIHOM KOJIOHHE U IIENb B IIEMEHTE U MIOPO/IC.

[TroTHOCTH Mepdoparuu (KOJIHUECTBO OTBEpCTU Ha 1 M WHTEpBaja mnep-
doparuu) 3aBHCHT OT XapakTepa IOpPOJ, CIararolluX HPOJAYKTHBHBIN ILIACT.
[IpoTHB MIACTOB, CIOKEHHBIX PBHIXJIBIMH TECKAaMHU, XOPOIIO MPOHHUIIAEMBIMH,
IUIOTHOCTH Tiepdoparuu o0braHO HeOosbmas (4-6 orBepcTHii Ha 1 M); mpoTHB
TUIOTHBIX HEOHOPOIHBIX MOPOI-KOJUIEKTOPOB €€ YBEITNINBAIOT.

Tabnuya 25
Texnuuyeckass XapaKTepUCTUKA KYMYJIATHBHBIX epdopaTopos
KomuuectBo | ['mapocra-
Tepdoparop Hapyxwub1it Jnvina B 3apsa0B B THYECKOE TeMnepagy-
aMamerp, MM | cOope, MM |  KopIIyce, nasienue | pa (mo), C
LT (o), MIla
[Tepdopatop Ky-
MYJISATUBHBIN
KOPIIYCHBIH 105 1650 10 80,0 180
ITK-103/1 85 1630 10 80,0 180
ITK-85/1 65 1630 10 50,0 150
I1K-85
JleHTOYHEBIN - - - 50,0 100
[TIKC-105y - - - 50,0 100
ITKC-80y
[Tepdopatop
CIelMaIbHbIN
KYMYJIATUBHBIN
KOPITyCHBIH Ye-
TBIPEXCTOPOHHUM
I1K-105-10x4 105 1430 - 500 160
I1K-85-10%4 85 1380 - 500 160

Mexanuueckas nepdopanus. Ha npoBenenue nepdopanuu A101KHO OBITh
MMCbMEHHOE PACHOPsKEHUE TJIaBHOTO TE€0JIoTa YMPaBJICHUS C YKa3aHUEM WH-
TEpBaJIOB MPOCTpEa U YUciIa OTBEPCTU. boblioe 3HaueHne uMeeT TOYHOE Of-
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pelenieHue MHTEpBajga mpoctpena. B pesynbTaTe HETOUHOW OTOMBKHU TITyOHHBI
HaMEUeHHOU nepdopaiuu miacT MOXET OKa3aThCsl HEBCKPBITHIM. TOYHOCTH OI-
peneneHus riyouHsl nepdopanuu J0JKHA ObITh HE HUXKE, YEM MPU TPOMBICIIO-
BO-T€OPU3NYECKUX HCCIIEeNOBaHUAX. JlomycTUMasi MOTrpelIHOCTh HE JOJIKHA
npeBbimath 1 M mpu rmyouHax 2000 m u 1,5m npu rimyouHax 6ostee 2000 m.

JIJst OBBINIEHUSI JOCTOBEPHOCTH YCTAHOBJICHUS MOJOKEHUS TPOTYKTHUB-
HOTO TOPU30HTA MPUMEHSETCS CIEUHUAIBHBIN METOA -'METOJ PaMOaKTUBHOTO
penepa”. Ero cymHocTb COCTOMT B TOM, 4TO B mpolecce 3anucu kpuBbix KC u
IIC mpou3BOIAT BBICTPEI CHEUUAIBHOM IyJIEH, COAEpKAIIEH HEKOTOPOE KOJIU-
YECTBO PaJIMOAKTUBHBIX BEUIECTB; MPU ITOM MECTO MpOCTpena pukcupyercs Ha
nuarpamme. Beictpen genatot Ha paccrossaun 30-70 M OoT 00BbeKTa, IpeTHA3HA-
yeHHOTO M nepdopanuu. Ilepen npoBenenrem nepopaioOHHBIX padOT Me-
TOJAOM TraMMa-KapoTa)ka OMNPEJEsIOT MOJO0KEHHE PaJUOaKTUBHON MylIu U Ha
Kabelie CTaBAT creluMaJbHYyI0 METKY. B nmanbHeiliiem riiyOuHy UHTEpBaia mep-
dbopaiuu pacCUMTHIBAIOT OT 3TOM METKU. DTOT METOJ MO3BOJIAET MOMaaaTh B
miacT ¢ To4HOCTHIO 10 10-20 cMm mpu rimyOune ckBaxuHbl 6oiee 3500 M.

[Tonoxxenne uuTepBana nepdopauuu I0IKHO COOTBETCTBOBATH I'€0JIOT0-
MIPOMBICIIOBOM XapaKTEPUCTUKE 00BbEKTa OCBOEHUs B ckBaxkuHe. Iloa reosoro-
MIPOMBICIIOBOM XapaKTEPUCTUKOMN B IAHHOM CJIy4ae UMEETCsl B BUY: MOJIOKEHUE
BCKPBITOM B CKBaXWHE 4YaCTH MNPOAYKTHBHOIO paspe3a otHocuTenbHo BHK,
I'BK, I'HK;, Hanuyue miIoTHBIX MPOCIOEB B MOAOIIBE HE(PTE-, Ta30HACHIIIIEHHOMN
YaCTH, €CJIM CKBAKWHA BCKPBUIA OOBEKT B ra3oHE(TIHOW 30HE (ra3oHe(TsHbIC,
HedTera3oBbie 3aeku). Ecim 00beKT B CKBaXKMHE MOJTHOCTHIO HE(TEHACHIIICH
WM Ta30HACHIIIEH, leraecoo0pa3Ho nepopupoBath €ro Ha BCHO BCKPBITYIO
MomHOCTh. Ecim ckBakmHa Bekpbuia 00bekT B 30He BHK (I'BK), T0o HmkHUE
OTBEpCTHUSl MHTEpBaia nepopannu JOJKHBI ObITh BbIIIE KOHTAaKTOB. Pacctos-
HUE MEXAY HUKHUMHU OTBEPCTUAMH HMHTepBana nepdopanuu u ypoHeM BHK
(I'BK) ompenenstor B KaXKIOM KOHKPETHOM CJydae HMCXOJIS M3 OCOOCHHOCTCH
re0JIOTMYECKOr0 CTPOEHUSI MPUKOHTAKTHOM 4YacTH pa3pe3a, MOILIHOCTU HedTe-
ra30HacChIIEHHON YacTH, CPOKOB pa3paboTku u Ap. Tak, eciii B MPUKOHTAKTHOM
4acTU pa3pe3a UMEIOTCS IJIOTHBIE, pa3lelsionie HeTEera3oHOCHYI0 U BOJIO-
HOCHYIO YacTH NPOCIOH, MOXHO Mnep(opupoBath MNPOAYKTUBHYIO HYaCTh JO
KpPOBJIM 3TUX MPOCIOEB, HEe 005Ch MPEXKIAECBPEMEHHOrO0 MOATITMBAHUS KOHYCa
MTOJOIIBEHHOW BOJBI.

Kak moka3zana mpaktuka pa3pabOTKH HEKOTOPBIX OTEYECTBEHHBIX HEPTS-
HeIX MecTopoxacHuii (Tyiimasunckoro, CepauMOBCKOr0), MpH HEOOIBIIOH
MOIITHOCTH He(TeHACHIEHHOW JacTh pa3pe3a (MeHee 3-4 M) Ha MO3JTHUX CTa-
IUsX pa3paboTku (MMPU BHICOKOW OOBOJHEHHOCTH) TEXHOJIOTHYECKH M IKOHOMHU-
YeCcKH I1esiecooopasHo nepdoprupoBaTh BCIO HE(DTECHACHIIIEHHYIO YacCTh.

B ckBakMHaX, BCKPBIBIIMX HE(PTETa30HACKHIMICHHYIO YacTh 3ayIexu (Hed-
TEra3oBble, ra30HE(TSIHBIC 3aJIe)KH), BEPXHHUE ABIPHl WHTEpBaia IMepdoparun
JIOJKHBI OBITh Ha HEKOTOPOM paccTosinuu oT ypoBHs ['HK Bo n3bexxanue ObICT-
pOro MOJTATHBAHKS KOHYCOB Ta3a B HePTAHYIO (pa3pabdaThiBaéMyIO) Y4acTh pas-
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pe3a.

Paccrosinue ot BepxHux asip nepdopauun o I'HK BeiOuparoT B coOTBET-
CTBUM C OCOOCHHOCTSIMH T'€0JIOTUYECKOTO CTPOEHUS Pa3pe30B B MPUKOHTYPHOU
yacTh. Tak, yXyJIIIeHUE KOJUIEKTOPCKUX CBOWCTB, HAJIMYME TUIOTHBIX MPOCIOEB
B MPUKOHTYPHOM YacTH pa3pesa MO3BOJSIOT YBEIUYUTH UHTEPBAI nepdopanuu
3a CYET ITOM YacCTH.

B HarnerarenbHbIX CKBa)KWHAX, BCKPBIBIIUNX O0OBEKT B BOJOHEDTIHOU 30-
He, 00bIYHO EPGOPUPYIOT U HEPTAHYIO, U BOASHYIO YaCTH IJIACTA.

6.2. MeToabl BbI30Ba MPUTOKA HeTH M Ta3a U3 IJacTa
(ocBOEHME CKBAKWUH)

OcBoeHHe - 3TO BBI30B MPUTOKA WM OOECIeUeHUEe MPUEMUCTOCTH CKBa-
#uH. BpiOOp criocoba ocBOEHUS 3aBUCUT OT: MPOAYKIHUH, KOTOPYIO PaCCUUTHI-
BalOT MOJIYYHUTh U3 CKBaXHHBI (He(Th, ra3, Boja); Ha3HAYCHUS CKBAXUHBI (J10-
ObIBaroOIasi, HarHETATEJIbHAS); JIUTOJIOTO-(PU3NICCKON XapPaKTEPUCTUKN 00BEKTa
ocBoeHUS (ITECYaHWKH, AJCBPOJIUTHI, KapOOHATHBIC MOPOBI, MPOHHUIIAEMOCTb,
TPEIIMHOBATOCTh, MNIOTHOCTH, CIIEMEHTHPOBAHHOCTH IMMOPOJ U JIp.); IIACTOBOTO
JABJICHUS; CBOMCTB NPOMBIBOYHOW >KHUIKOCTH, HCIOJB3YEMON IPU BCKPBITUH
wiacrta. OcBoeHre HEPTIHBIX (Ta30BbIX) CKBAXKWH OCHOBAHO HAa CO3JaHHH TIepe-
naja MEXJy IUIaCTOBBIM M 3a00HHBIM JaBlieHUsIMU. Eciiu 0OBEKTHI OCBOEHUS
XapaKTEePU3YIOTCS BHICOKUM IUIACTOBBIM JaBJICHHEM (3HAYUTEIHHO MPEBBIIIAIO-
MM THIPOCTATHYECKOE), TO (POHTAHHBIN MPUTOK HE(YTH MOKET UMETh MECTO
HEIMOCPEACTBEHHO Mocie nepdopaluu miacta B CKBaKUHE 0e3 MpoBeAeHUs Ka-
KUX-TUOO0 MEPONPUSITUNA MO CHUMKEHUIO 3a00iiHOrO naBieHus. B OonbIIMHCTBE
e cliydaeB, 4ToObI BBI3BaTh NMPUTOK HedTH (raza), HEOOXOAMMO CHH3UTH 3a-
0oifHO€ JNaBlieHHE. JTOro JOOMBAIOTCS: CHIXKEHUEM IUJIOTHOCTH SKHIAKOCTH B
CKBaXMHE MYTEM 3aMEHBbl €€ JKUJIKOCTBIO C MEHbIIIEH MIOTHOCTHIO WIH MyTEM
a’paliy; CHUKEHUEM YPOBHS KUJKOCTH B CKBAXKMHE CBAOMpPOBAHUEM; HarHe-
TaHMEM CXKaTroro BO3JyXa WIM Trasa ¢ TOMOINbID  KOMIIpeccopa
/14,15,17,20,24,27/.

1. Ecnu B miiacte HaOm101a€TCsl BHICOKOE MJIACTOBOE JIABJIICHUE, & CKBAXKHU-
Ha mocJie nepdopaiuu He MEPEeXoAUT Ha (POHTAaHUPOBAHUE, TOT/Ia €€ MPOMbIBA-
FOT YMCTOM IJIACTOBOM BOJOM. 3a CYET PA3HOCTH B IUIOTHOCTH IMPOMBIBOYHOMU
JKHIKOCTH U ILIACTOBOM Bobl (Y=1 1/cM°) co3aeTcsi yMEHbIICHHE [IPOTHBO/IAB-
JICHUS HA TUIACT, CKBAXKMHA JI0JIKHA NIEpENTH Ha POHTAaHUPOBAHUE.

2. Eciii B TaHHOM clly4ae CKBa)XMHA HE TIEPEXOJUT Ha (JOHTAHHPOBAHUE,
TOI'/Ia B CKBQXXMHE 3aMEHSIOT MPECHYIO0 BOJY HAa YUCTYIO0 HE(PTh. 3a cUeT pa3HU-
bl B IJIOTHOCTH OOOUX >KUAKOCTEU CO3/1a€TCSl YMEHbIIICHHE MPOTUBOIABICHUS
Ha IJIACT, CKBAXKMHA MOCTENEHHO MEePEeXOAUT Ha (DOHTAaHUPOBAHUE.

3. CabupoBaHue. ITOT METOJ] 3aKIIOYAETCS B TOM, YTO B CKBOXHHY B
HKT nHa onpenenennyio rinyouny (200-350 m) Ha kaHaTe crmyckaeTcst cBal.
CBab — 3TO MoOpIIEHb, KOTOPBIN 000PYAOBaH KJIAMIAaHOM, OTKPBIBAIOIIUMCS MPHU
cinycke ero BHU3. [Ipu nmoguaTuu cBada KianaH 3aKpbIBae€TCsl, C MOMOUIBIO KaHa-
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Ta cBad MOJAHUMAETCS HA MMOBEPXHOCTh, XKUJKOCTh BEUIMBAETCSI HA IOBEPXHOCTD,
B CKBOXXHHE yke 00pa3yeTcsi BakyyM. 3a cueT 00pa3ylolllero rnepernaja JiaBie-
HUS CKBa)XMHA MepexoAuT Ha GoHTaHupoBaHue. Ecinu GOHTaHHBIA MPUTOK OT-
CYTCTBYET, OTEpaIli0 MOBTOPSIOT 2-3 pa3a J0 mepexoja CKBaKWHBI Ha (OHTa-
HupoBaHue. K coxaneHuro, 3TOT METOJI U3-3a CBOEH OOJIBIION MOKapOOoMacHo-
CTH 3aMpeIieHo NPUMEHITh ['0cropTeXHaa30pOM MPU OCBOCHUH CKBAXKUH.

4. Metop npuMeHeHus: komripeccopa. B atoMm ciyuae k 3aTpyOHOMY IIpO-
CTPAaHCTBY CKBaXHWHBI TOJICOSAMHsICTCS TepeasmxkHon kommpeccop [1K-80 nHa
nasienne 80 arm. Ha HKT na rinyoune npumepro 600 u 700 M (o pacyeTy)
YCTaHABIUBAIOTCS JIBE MMYCKOBBIC MYy(PTHI (3TO OTBEPCTHS TUAMETPOM ~ 3 MM) U
oOpaTHbIi myckoBOM kianaH. [Ipu 3akauke Bo3ayxa B 3aTpyOHOE MPOCTPAHCTBO
KUJKOCTb OyJIeT pa3ra3upoBaThCs, INIOTHOCTh €€ Oy/IeT YMEHbIIAThCS, T.€. MPo-
THUBOJIABJICHUE HA TUIACT OYJET YMEHbIIATHCS U IUIACT JOJDKEH MOCTETeHHO Te-
pelitu Ha poHTaHUpOBaHKUE. ECiii 3TOro He MPOUCXOAUT, 3aKaYMBAaEMBbIH BO3TYX
MOCTENEHHO MOJXOJUT K myckoBoi mydTe, pesko npopsiBaetcs B HKT, pasra-
3UpPYET HaXOASANIIYIOCS TaM >KUJIKOCTb.

3a cuer 3TOr0 (POpMHUpYETCS PE3KOE YMEHBIIECHUE MPOTUBOIABICHUS Ha
IJ1acT, OOBIYHO IJIACT MEPEeXoauT Ha oHTaHUpoBaHue. Ecnu jxe 3Toro He mpo-
UCXOUT, a naBiieHne Ha kommpeccope [IK-80 mpubiamxkaeTcs K KPUTHUSCKOM
BeimunHe (80 aTM), TOTr/Ia ero OCTaHABIMBAIOT, @ BO3IyX M3 3aTpyOHOro Mpo-
CTpaHCTBa (BMeCTE C ra3oM M3 IUIacTa) CTPABIMBAIOT. B 3TOM ciydyae MOXKeT
o0Opa3oBaTbcs TpeMyuas cMech (BO3ayx+ra3), KOTOpas MOXKET OBITh B3PHIBO-
omacHoil. [locne crpaBnuMBaHug BO3AyXa M NPUTOKA JKUJAKOCTH U3 ILIAcTa
(00O DBP) omeparuio MOBTOPSIOT A0 MOJyYeHHS (DOHTAHHOTO MPHUTOKA
He(TH.

5. Merox orrapteiBanus. OTTapThiBaHUe (OTYEpPIIBIBAHUE) — 3TO yiaalie-
HUE JKUJIKOCTH U3 CKBAXKUHBI C MOMOIIbIO KeNOHKH. JKenoHka — 310 TpyOa uiu-
HOU 8 M, TuameTpoM 4", B ee HUKHEH 4aCTH UMEETCs KJlamaH, KOTOPBIA OTKPHI-
BAETCs MPU €€ NOTPYKEHUU B CKBAXKUHE B XKUJKOCTh. B BepxHeil yactu npuBa-
peHa JTyXKa, K KOTOpoH 3aKkperuieH kaHat. [Ipu TapTaHuu )KUIKOCTh B CKBaKUHE
JIOBOJASAT 10 MOCTOSTHHOTO COCTaBa U MIOTHOCTH. OCOOEHHO 3TO KacaeTcsi CKBa-
KWH, B KOTOPBIX BCKPBIT BOJAOHACHIILIEHHBIN MJIacT. B CKBaXXMHY CIyCKalOT He-
OOJBIIYIO JKETIOHKY, OTOMPAIOT MPOOY KUIAKOCTH, KOTOpPAsk UMEET MOCTOSHHbBIN
COCTaB B BEpXHEH, CpEIHEH M HUKHEW YacTu CTOJ0a IMIacTOBOM BOJbl. B CBOIO
ouepelb, MOCTOSTHCTBO COCTaBa KUJKOCTH MO3BOJISIET PACCUUTATH IIACTOBOE U
3a00lHOE JaBJICHHUE.

[Ipy ocBOeHUHU CKBaXXKHMH, B KOTOPBIX MPOJYKTUBHbBIE IJIACTHI XapaKTepH-
3YIOTCSl BBICOKUM IIJIACTOBBIM JaBIIEHHEM, CIa00il CLIEeMEHTUPOBAHHOCTHIO TO-
PO WM COJAEpKaT IMOJIOIIBEHHYIO BOJY, HEOOXOIMMO BBIOpaTh Crocod, obec-
MEYHBAIONINHN TUIABHOE CHIDKEHHE 3a00MHOTr0 JaBieHUs BO M30€KaHUE BBHIOPO-
COB, BBIHOCA YACTHI] MOPOJbl U MPEKIAECBPEMEHHOTO MOATATUBAHUS BOJBI U3 MO-
JIOIIBEHHOM 4aCTH IUIACTA.

[Ipun ocBoeHUM KapOOHATHBIX MJIACTOB WJIM IJIACTOB ¢ KapOOHATHBIM Iie-

162



MEHTOM OYE€Hb YaCTO BO3HUKAET MOTPEOHOCTh B YBEIWYEHUU MX MPOHUIIAEMO-
CTH JUIS TTOJIYYCHUS MPOMBIINUICHHOTO MPUTOKA (MM MPUEMHUCTOCTH). DTO JI0C-
TUTAETCS KUCIOTHOW WM TEPMOKHUCIOTHOU 00paboTKON mNpu3abOWHON 30HBI
CKBaXUHBI. J[JI1 MCKYCCTBEHHOTO YBEIWYEHHUSI MPOHUIIAEMOCTH MaJIONpPOIyK-
THUBHBIX IJIACTOB HEPEJIKO UCTIONIB3YIOT THAPOPA3PHIB ILJIACTA.

[Ipu ocBoeHHM OOBEKTOB C BHICOKOBSI3KON HE(PTHIO MPUMEHSIOT pa3iiny-
HbIE METOJIbl TEPMUYECKON 00paboTKU 3a00€eB CKBaKUH. OCBOECHHE BOJJOHOCHOM
CKBQXXUHBI MaJO OTJIMYAETCS OT OCBOCHMS HE(TSIHBIX U ra30BbIX CKBaXUH. Oji-
HAKO €CIIM TaKyl0 CKBa)XXMHY OCBAMBAIOT MOJI HATHETAHHUE, TO UHOT/Ia MPUMEHSI-
I0T crIoco0 MPOJAaBIUBAHUS BOJABI B IJIACT MOJI OOJBIIUM JIaBICHUEM. JTO TO-
3BOJISIET 3HAYUTENIBHO MOBBICUTH MPUEMUCTOCTh O0OBEKTA OCBOCHUS, TAK KaK MPHU
MPOJIABJIMBAHUHU T10]] BEICOKMM JAaBIICHHEM JIydllle OYuIIaeTcs npu3zaboiiHas 30-
Ha U yBEJIUYUBAETCS MIPOHUIIAEMOCTh ITOPOJI B HEHl.

6.3. OnpodoBaHue CKBaKUH

OnpoboBaHue - 3TO OLIEHKA MPOJYKTUBHOCTH OOBEKTa, OCBAMBAEMOIO B
CKBaXXUHE, T.€. OIpejeieHue Ae0uTa, NPUEeMUCTOCTH CKBaXKUHBI. J|eOUThI cKBa-
UH, IPUEMHUCTOCTh U Ta30Bble (DAKTOPHI JKENIATEIbHO M3MEPSATHh MPU Pa3HBIX
IJIACTOBBIX M 3a00MHBIX AaBleHUsX. Eciu ckBaXuHbl (JOHTAHHPYIOT MPHU OC-
BOCHUH, CIEAYET YUUTHIBATh AUAMETPHI IITYylLEpoB. M3Mepenue ne6utoB HedTH
(raza), ra3oBbIX ()AaKTOPOB, MPHUEMHUCTOCTH Ha PAa3HBIX PEKUMAx JaeT BO3MOXK-
HOCTb 00JIee JOCTOBEPHO OIEHUTH MPOAYKTUBHOCTH U XapaKTep €€ U3MEHEHUS.
[Tpu peructparuu n1e6utoB HeTU U ra3a GUKCUPYIOT BHIHOC MECKA, YaCTHI] TTO-
pOJibl, POLIEHT BOJBI B MPOAYKIMHU, COJAEpKaHHE Tra3oKOHAeHcaTa W T.m. s
ra3oBbIX CKBa)XMH 0CO0O€ 3HAUCHHE MPUOOPETAIOT HUCCIIECIOBAHUS HA KOHJICH-
CaTHOCTbh, MOCKOJIbKY OHU MO3BOJISIIOT HApSAy C APYTMMU JIaHHBIMU PEIIUTH BO-
MPOC O TOM, KaKyIO 3aJIeKb BCKpbUIa CKBa)KMHA - TA30BYI0 WJIM Ta30KOHICHCAT-
Hy10. GOHTaHHBIE CKBAXHUHBI PEKOMEH/YETCSl UCIBITHIBATH HAa TPEX Pa3HBIX pe-
KUMax ¢ 3aMepaMU BCeX HEOOXOIMMBIX MMapaMETPOB: MJIACTOBOIO JIaBJICHUS, 3a-
OoifHOrO naBieHus, JeduTa HeTH, Ta30BOro gakropa, mpoueHTa 0OBOJIHEHHO-
CTH, IPOJYKTUBHOCTH, MpolleHTa necka. HegoHranupyromnme ckBaxXuHbI 00bIY-
HO HCCIIEIYIOTCSI METOJIOM IPOCIIeKUBaHus ypoBHs. ['opa3no Oonbimii 3 ekt
JOCTUTAETCS MPU HUCCIICIOBAHUU TAKUX CKBAXXHUH MOCJIE€ YCTAHOBKH B HHX IJy-
OMHHBIX UITU AIEKTPONOTPYKHBIX HACOCOB.

[Ipu ocBoeHUM KapOOHATHBIX MPOJAYKTUBHBIX MIACTOB C HU3KUMH KOJ-
JIEKTOPCKUMHU CBOWCTBAMHM IYyTEM CHUXEHHUS YPOBHS B CKBa)KMHE OOBIYHO yja-
€TCsl moJIy4yaTh JIMIIb HEOONbIINE MPUTOKKW He(TU WM raza. [ns yBeaudeHus
MPOAYKTUBHOCTUA TAKUX CKBAXXUH HCIOJB3YIOT 00paOOTKY COJSHOM KHUCIOTOU
100 TUPABINYECKUI pa3phIB IJIACTa.

B mpouecce onpoboBanus (M 0COOCHHO MPOOHOM AKCILTyaTallMk) HE0O-
XOJMMO OTOOpAaTh TUIACTOBBIC (FepMETHYHBIE) MPOObI HETH, ra3a, BOJBI U OII-
pEIeUTh OCHOBHBIE (PU3UKO-XMMHUYECKHE CBOMCTBA IUIACTOBBIX (IIIOUJIOB!
TEMIIEPATYpPy, MIOTHOCTh, BA3KOCTh, ra30COICPKAHUE, MUHEPAIU3ALIUIO, XUMU-
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YECKHIl COCTaB, JaBJICHHE HACBIIICHUSI HE)TU ra30M, COJIep>KaHNe KOHJIeHcaTa U
BOJIbI B Ta3e, 00bEMHBIN U NIepecYeTHBIN KO PUIIUEHTHI U T.J.

B kauecTBe OCHOBHBIX XUMHYECKUX CBOMCTB HE)TU B 3TOM CiIydae, Kpo-
M€ TPYIIIOBOr0 COCTaBa, OMPEAEISIIOT CEPHUCTOCTD, MapaUHUCTOCTh, HATMYHE
BBICOKOCMOJIUCTBHIX ac(aibTEHOBBIX KOMIOHEHTOB U T.1. [Ipu ananuze rasza He-
00X0IMMO yCTaHOBUTb, HAPSAY C TPYNIOBBIM YIIE€BOJOPOIHBIM COCTaBOM, CO-
JepKaHUe TaKUX KOMIIOHEHTOB, KaK CEpPHHCThIC coequHeHHsI (0COOCHHO cepo-
BOZOPOJI), a30T, aproH, reauii u ap. Ilpu ucclieqoBaHUd XUMHUYECKHX CBOWCTB
IJIACTOBOM BOJABI 0OpalialoT OCHOBHOE€ BHUMAaHHME Ha COJIEBOM COCTaB, OLICHU-
BalOT COJICpKAHME oA, OpoMa M JPYruX ICHHBIX XUMUYECKUX 3JIEMEHTOB (B
TOM YHCJIC PaJIHOAKTUBHBIX).

OmnbITHAs SKCIUTyaTaus He(TSHBIX CKBAYKUH MPOBOJUTCS B TEUCHUE
20 cyT, ra30BBIX — MPUMEPHO S CYT. B TeueHue 3Toro neproja CKBaXKUHBI
HCCIIEYIOT Ha HECKOJIbKUX PEKHUMax, PaCCUUTHIBAIOT KOX(PPHUIIUEHT mpo-
IYKTUBHOCTH, MPOHULAEMOCTH, THAPOIPOBOAHOCTb, IPOBOAUMOCTBD, ITOA-
BIDKHOCTB, IUIACTOBOC M 3a00MHOE JIaBIICHUS, JaBJICHHUE HACHIICHHS, 00-
BOJIHCHHOCTH, BBIHOC TI€CKa, (PM3UKO-XMMHUYECKHE CBOMCTBA HE(TH U rasa.
IIpu cocraBieHUM NOPOEKTHBIX JOKYMEHTOB OIBITHYIO 3SKCIUTyaTalldi0
CKBa)KUH MO>XHO MPOJIJIUTH JI0 3 MEC, a IIPU HEOOXOAMMOCTH — /10 6 Mec u
0oee (o cornmacoBanuio ¢ ['ocroprexHaazopom).

IF'nmasa 7/

Memoowl 2eoniozuyecKoii 00padomKu mamepuaios
OypeHUs CKBAMHCUH

7.1. MeToabl Koppeasiiuu pa3pe3oB CKBa:KUH

Koppensiiiust (comocraBiieHue) pa3pe3oB CKBaXUH - OJWH M3 HaubOoee
BAXKHBIX M OTBETCTBEHHBIX ITANOB pabOThI reosora. [lpu conocraBienuu paspe-
30B B HHUX IMPEKIC BCETO BBIACISAIOT ONMOPHBIC WM MapKUPYIONIUE TUIACThI (TO-
PHU30HTHI) - TAKHE IJIACTHI, KOTOPBIC CPEIH TOJIIIH TOPHBIX TOPOJ] BBIICISIFOTCS
0 JIUTOJIOTMYECKUM OCOOCHHOCTSIM, LIBETY, COCTaBYy, MPUCYTCTBUIO KAaKUX-THOO
BKJIFOUEHUH, MTPOCIOEB WJIN MO KOMIUIEKCY OPraHMYECKHX OCTATKOB M COXPaHs-
0T CBOM OCOOEHHOCTH Ha 3HAYUTENBHOM IUIOMaAN HEePTEra30HOCHOTO paiioHa
WJIM JJa)K€ PETHOHA, YTO JAET BO3MOXKHOCTb MOJIb30BATHCA UMHU JIJI MPOCIICKU-
BAHUS U COMNOCTABIICHUS PAa3pE30B CKBAXXKUH. B KauecTBe Takux IJIACTOB MOTYT
OBITh MPHUHSITHI TEMHBIC (BILIOTH JIO YEPHBIX) U3BECTHIKH JOMaHHWKOBOTO BO3-
pacTa, XapakTepHu3yIollHecsl XapakTepHbIM 3anaxoM B A3zepOaiimkaHe B kade-
CTBE MApPKHPYIOIIETO TOPU30HTA BBIJICISAECTCA BYJKAHWYECKHW IIEMEN B HHU3aX
aK4arbUIbCKOTO sipyca.

N3ydeHne pa3pe3oB CKBAXKHUH C MOMOIIBIO 3JIEKTPUUYECKOTO M PaguoaK-
THUBHOTO KapoTa)a IO3BOJISICT BBIICIIUTh TaK HA3BIBAEMBIC T€OAIEKTPUUECKUE U
reopauO0aKTUBHBIE PENEPHI - 3TO MAKCUMYMBI UM MUHHUMYMBbI Ha KpuBbix KC,
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I'K wim HI'K, yeTko nmpociiekuBaronecs: B npeaeaax MeCTOPOXKIACHUS WK pe-
TMOHA U COOTBETCTBYIOIINE TEM WJIM MHBIM IUIaCTaM. JTO, HAIPUMED, TYTICHM-
CKUH WM abalaKCKUM TeodJieKTpudecKkue pernepbl B 3amagHoit Cubupu, coot-
BETCTBYIOLIME OUTYMUHO3HBIM TJTIMHUCTBIM ITOPOIAM.

Koppendnuss mno3BoisieT yYCTaHOBUTH MOCIEAOBATEIBHOCTh 3aJIeTaHUs
MPOXOJIUMBIX CKBAXXMHOM TOPHBIX MOPOJ, BBIAEIUTH OJHOBO3PACTHBIE IIACTHI,
MPOCIIEIUTh 32 U3MEHEHHEM HUX MOIIHOCTHU, JIUTOJOTHYECKOTO U (parmaibHOro
COCTaBOB, YCTAHOBUTH HAJIMYUE TEKTOHMYECKUX HAPYLICHUW, NEPEPHIBOB B
OCa/IKOHAKOIUICHUH, pa3MbIBOB. Ha ocHOoBaHMM 00O0OIIEHUS M MHTEpHpeTaluu
PE3yJIbTATOB KOPPEISIIAK CTPOSIT TEOJIOTUUECKHUE Pa3pe3bl, CTPYKTYPHBIEC KAPTHI,
KapThl MOIIHOCTEH, KapThl HEOJAHOPOIHOCTH, C MOMOIIBI0 KOTOPBIX HU3Yy4arOT
MPOAYKTUBHBIE IUIACTHI B Mpejenax HeTAHBIX U ra30BbIX 3aliekei, T.e. Moiy-
JaroT npeacTaBieHue o0 ux moaenu /1,13,14,15,18,20,24,27,33/.

Koppensiiuio M0OXHO OCYHIECTBIIATH O 00pa3iiaM TOPHBIX MOPOJ U3 00-
HaXXEHUM B MPOLIECCE Te0JIOTUUYECKON ChEMKH MO0 MO KEpHY, MOJHATOMY U3
ckBaXxnH. OJIHAKO HU3KUUM MPOILIEHT BBIHOCA KEPHA U OTCYTCTBUE €r0 CIUIOLIHO-
ro oTbopa He MO3BOJIIOT OCYIIECTBUTH 3Ty omnepanuto. [lo 3Tol ke npuynHe
Mano3(p(HEeKTUBHBI METOJbl KOPPEISIUU IO MaJC€OHTOJIOTHUYECKUM OCTaTKaM,
MUKpodayHe, CIOPOBO-MBUILIEBOMY aHAIU3Y U METporpauieckoMy COCTaBy
MOPOJI.

Haubonee s¢gdextuBHa KOppensuus pa3pe30B CKBAXKUH MO MaTepuaiam
MIPOMBICIIOBOM T€O(PU3UKHU, TaK KaK B KAKJIOM CKBOXXMHE MPOBOJUTCS KOMILIEKC
MIPOMBICIIOBO-T€O(PU3NUECKUX HMCCIECIOBAHUN M, HANpUMEpP, F€OICKTPUUYECKUE
pernepsl MOKHO BBIICIUTHh M MPOCIEIUTh B pa3pe3ax BCeX MPOOYpPEHHBIX CKBa-
KUH B IpeJiesiax pa3Bel0YHON WK pazpabaTbiBaeMoit miomaau. B atom ciaydae
HEOOXOJUMO YUYHUTHIBATH TPU MOMEHTA.

1. IIpeanonaraercs, 4YTO OAMH U TOT K€ IJIACT B pa3pe3ax pa3HbIX CKBa-
KUH OJMHAKOBO OTPAXKaETCsl HA KapOTaXKHBIX AUArpaMMmax, Tak Kak ero JIMTOJIO-
TMYECKUM COCTaB U MOIIHOCTh OCTAIOTCSl HeM3MEeHHbIMU. CXOICTBO KOHUTYpa-
MU COIMOCTABJSAEMbIX YYaCTKOB KapOTAXKHOW HUarpaMMbl SIBJISIETCS Ba)KHBIM
MPU3HAKOM TOXKJIECTBA COIOCTABISIEMBIX IUIACTOB, KOTOPBIE YBS3BIBAKOTCSA B
pa3pe3ax pa3sHbIX CKBaXKHH.

2. AOGCONIOTHBIC 3HAYEHUSI M3y4aeMOro reo(u3n4eckoro mapamerpa s
MPOCJIEKMBAHHUS UIACTA B PA3HbIX CKBAXKMHAX HE MMEIOT CYLIECTBEHHOIO 3Ha-
yeHus. OHU MOTYT U3MEHSTHCS OT psAla (akTOpOB, KOTOPbIE HE UMEIOT OTHO-
IICHHS K CBOMCTBAM ILIacTa (HalpuMep, pa3iIudHbIi TUaMeTp CKBaKHH, KadecT-
BO U CBO¥CTBa OypoBOro pactsopa u T.1.). CiiemoBareabHO, paBEHCTBO OTHOIIIE-
HAW BEJIMYUH OJHOTO M TOrO K€ IMAapamerpa, CBOWCTBEHHOE JIBYM COCEIHUM
IJIACTaM, MOYKET CIY>KUTh JIONOJHHUTEIBHBIM MPU3HAKOM TOXKIECTBA 3THX IUIA-
CTOB B pa3pe3e CKBaXWH. Hampumep, eciii OTHOIEHHE KaXXYIIUXCS YJIEIbHBIX
conporuBicHui (KC) IByX COCETHHMX IUTACTOB COXPAHSETCS NMPUMEPHO OJMHA-
KOBBIM B Pa3HBIX CKBAXWHAX, TO 3TO CIYKUT MOATBEPKICHUEM IPABUIBHOCTH
MPOCIIC)KUBAHUS 3TUX IUIACTOB MO CXOJCTBY KOH(pUTYpaluu KapoTaKHBIX JHa-
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rpamm.

3. B mpormecce koppensmnuu HEOOXOAMMO YYUTHIBATh W €IE OJUH TIPH-
3HaK - CXOACTBO U3MEHEHUS KOMILUIEKCA MapaMeTPOB KaXKJIOTro Iacta. ITO BbI-
paxaeTrcs B CXOJCTBE KOH(QUTYpAIIMU Psifa KapOTaXHBIX JUarpamM, Kaxias u3
KOTOPBIX M300pa)xkaeT M3MEHEHHE OJHOro reodusnyeckoro napamerpa. Haubo-
Jiee pacrpoCTpaHEH METOJ AIEKTPOMETPUH, Koraa 3anucbiBatorcs kpuBbie CII u
KC. K nemy no6asnsercs meton pagunometpun (kpusbie 'K m HI'K), a Takxke
kaBepHoMeTpuu. Ocoboe 3HaUeHUE KaBEPHOMETPHUS NMPUOOpETaeT B MOUIHBIX
TONIAX TJIMH, TaK KaKk B 3TOM cliydae (UKCUPYIOTCS pa3IUYHbIE JHAMETPHI
CKBQ)KUHBI, 3aBUCAIIME OT PA3IUYHBIX MO JUTOJOTUU TJIMHUCTBIX MOPOJ, YCJIO-
BUI MX 00pa30BaHUS.

Kpome Toro, HeoOX0UMO YUYUTHIBATh IUIACTHI, KOTOPbIE U3MEHSIOT (u-
3UYECKHE CBOMCTBA: HACBIIIEHHOCTh HEPTHIO, TA30M, JTUTOJIOTMYECKUM COCTAB 3a
cyeT ¢anraibHOro 3amenieHus 1 T.1. OJHaKo 3TH MPU3HAKU YUYUTHIBAIOTCA Clia-
00, XOTSI OHU PACKPBHIBAIOT OOJIBIIINE BO3MOYKHOCTH JJISI T€OJOTUUECKON CITYKOBI
B MPOLECCE KOPPEISIIUU Pa3pe30B CKBAXKHUH.

[Ipu xoppensiuu OoObIYHO HAOIIOIAIOT 32 MOLIHOCTHIO IiacToB. Ecnu
OHa MOCTOSIHHA, TO 3TO MOKHO CUMTATh MPU3HAKOM MPaBWIbHOU KOppenanuu. B
CBOIO OYe€peb, U3BMEHEHNE MOIIHOCTU IMJIACTOB MOKHO OOBSICHUTH CIIEYIOIIH-
MU IPUYUHAMH:

a) UCKPUBJICHUEM CKBaKUHBI, KOTOPOE 3aBHCHUT OT TEXHOJIOTHYCCKUX (Ha-
KJIOHHBIC CKB)KUHBI), TEXHHYCCKUX W TCOJIOTUYCCKUX TPUYUH, UCKPUBJICHHEC
CKBaXKUH YUUTHIBAETCS C MMOMOIIBI0 HHKJIUHOTPAMM;

0) yBeITMYCHHUEM YTJIOB MAJACHHSI, OCOOCHHO Ha KPBUIbSX;

B) M3MCHEHHEM YCIIOBUI HAKOIUICHUH OCaJIKOB (pa3jIMYHbIC CKOPOCTH
OMyCKaHUs JHa OacceilHa, pOCT CTPYKTYPbl OJITHOBPEMEHHO C OCaJAKOHAKOILIEe-
HUEM, HCKOMIICHCHUPOBAHHOE OCaIKOHAKOILICHHUE);

T) IepeceYeHreM CKBaKHHOHN B30poca WM HAJIBUTA,

1) TIepeceueHUEM JiexKauen CKIaIKH;

¢) ImepeceyeHueM CKBRXHHOM TUIOCKOCTH cOpoca,

XK) MepeCceUeHUEM ITOBEPXHOCTH HECOTJIaCHS,

3) perHOHAJIbHBIM YMEHBIIEHUEM MOITHOCTH KaXJIOTO CJIOS U IUIacTa.

B nedtaHoil 1 HePTENPOMBICTIOBON I'€0JIOTUH BBIACIAIOT TPU BUAA KOP-
pensiuuu: o01Iy10, AETalIbHYI0, PETHOHAIIBHYIO.

7.2. Buabl Koppesinuu

Obwas koppensayus - 3T0 COINOCTABIEHUE PA3PE30B CKBAKUH, MPOOYpPEH-
HBIX B IpejesiaX KaKoW-Tu0o MIOmAaau Uid MeCTOpoxaeHus. [[pyrumu cioBa-
MH, 3TO COIOCTABJIEHHUE Pa3PE30B CKBAKUH B IMPEAEIAX MECTOPOKICHUS B Iie-
JIOM OT YCThEB J0 3a00€B C LIENbIO BBIJCICHUS OJHOUMEHHBIX cTpaTurpaduye-
CKMX CBHT, JUTOJOTHMYECKHX NA4YeK, MPOAYKTHUBHBIX TOPU30HTOB U IUIACTOB,
MAapKUPYIOMINX TOPU30HTOB.

OO6mias Koppensius HaYMHAETCS C BBIACICHUS U OTOXIECTBICHUS Ha Ka-
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POTaXHBIX JAUArpaMMax OMOPHBIX MApKUPYIOWIKNX TOPU30HTOB, KOTOPHIE OTYET-
JIMBO MPOCJIEKUBAIOTCA MO JAHHBIM KEpHA U IMPOMBICIOBON reo(u3uku B mep-
BOI pa3BeIOYHON CKBaKWHE (HampuMep, BEPEUCKH TOPU30HT, TYJIbCKUE U Typ-
Helickue u3BecTHSKU B Ypano-IloBomxkbe; abanakckue U TyTJIEMMCKHUE TJIMHBI,
KoIlIaiickas mayka B 3amagnoi Cuoupm).

ITocne mpeaBapUTENBHONM KOPPEISIIAM MO MAPKUPYIOIIUM TOPU30HTaM
HAYMHAIOT MOCIOWHYI Koppensuuto. [Ipuuém comocTtaBiieHue, YBSI3KY BbIAE-
JICHHBIX TE€O3JICKTPUUYECKUX PEINEPOB MPOU3BOIAT OT HUIKHETO PEIepa K BepX-
HeMmy. OCHOBHOM 3a/1a4u€il CpPaBHEHHUSI MPU ATOM SIBIIIETCS BBIICIICHUE TEX K€
CIO€B, MAYEK, IJIACTOB U TOPU30HTOB, UTO U B MEPBOM CKBAXXUHE, TPUYEM CJIOH,
MJIACTHI ¥ TOPU3OHTHI MPOCIIEKUBAIOTCS IO CXOACTBY KOH(PUTYypanuii KapoTax-
HBIX JuarpaMm. ['paHuIIbI TIIACTOB U MAaY€K MPOBOJATCS TAK K€, KaK U B IEPBOU
CKB@XHHE, MPHU 3TOM KapOTaXKHbIC AUArPAMMBbI MEPEABUTAIOTCA MAPAILICIBHO
IpYyT Pyry BIOJb OCH CKBaXHH. B mporecce mx CONmOCTaBICHUS BO3HUKAIOT
ClIy4yau, KOTJla KOppeJsiusl HapylaeTcs, T.e. JM00 M3MEHSETCS MOIIHOCTh OT-
JEIBHOTO MUIacTa, JU00 U3 pa3pe3a KaKOM-TO CKBaKUHBI BBINMAIAET YACTh MaYeK
U cl0€B. B TakoM ciyyae KapOTaKHbIE JUarpaMMbl COBMEIIAKOT IO KPOBJIE WIIH
MOJOIIBE BBILIEIEKAIIETO TE€OAIEKTPUUECKOTO pElepa WU HAYMHAKOT OT HErO
MPOCJIEKUBATH IJIACTHI CBEPXY BHU3 JI0 TOTO MECTA, IJI€ YCTAHOBICHO Hapyllle-
HUE Koppessiuuu. Toraa ke BhISBISIETCS U IPUYMHA TAKOTO HAPYIIEHUS .

[Tocne yBsi3ku Mexay coOOM AuarpaMM CTaHAAPTHOrO KapoTa)a Mepexo-
JSAT K COIMOCTABJICHUIO JAHHBIX MO JIMTOJIOTHH MTPOMJECHHBIX TOPOJ U UX BO3pac-
Ty, TIOJIyYCHHBIX B PE3YyJbTATE KOMIUIEKCHBIX MCCIEIOBAHUN KE€pHA M ILIAMA.
3aTeM BBIJCISIOT B pa3pe3e UCCIEAYyeMON CKBaKUHBI cTpaTturpaduueckue moj-
pa3AeseHus M0 aHAJIOTHH C MEPBOM Pa3BEIOYHON CKBAKUHOM, KOTOPBIE 3aKpem-
JIAFOTCS 3aTEM Ha F€03JIEKTPUUYECKUX pa3pe3ax KOPPEIUPYEMBIX CKBAKHH.

Hemanvuas roppenayusi (30HaJIbHAS KOPPEIALHUS, IO TECPMHHOJIOTHH
M.A.JKnaHoBa) - 3TO COMOCTaBICHHE MEX Ty COOOM JacTeil pa3pe3oB CKBaXKHH B
npeaenax NpoayKTUBHBIX MJIACTOB, TOPU3OHTOB JMOO MPOJYKTUBHOUN HedTera-
30HOCHOM TOJIIH. JleTambHas KOppemsaus - 3TO COMOCTABICHUE B CKBaXKMHAX
aJIeKBaTHBIX IJIACTOB, MPOIUIACTKOB, 30HAJIBHBIX HHTEPBAJIOB MPOAYKTHUBHBIX
TOPH30HTOB (IKCILTyaTAllMOHHBIX OOBEKTORB) JUIS M3YYCHHS WX (DaluaibHON W3-
MEHUYMBOCTH, T'PAHUI] BBIKJIMHUBAHUS, PACIIPOCTPAHEHUS IO TUIOLLIAIH.

JeranbpHas Koppesus NpoBOANUTCS B Ba 3Tana. [lepBriil 3Tam - koppe-
nsust B macimrade 1:500; BTopoii aTam — Koppensnus B MaciiTabe KapoTaKHBIX
muarpamm 1:200.

JeranpHas Koppemnsiuus HAYMHAETCS C BBIACJICHUS OCHOBHBIX MapKu-
PYIOIIUX TOPU30HTOB (TE€O3IEKTPUUSCKHUX PEIEPOB), 3aJIETAIONIMX BBINIE HITU
HIDKE M3y4aeMoro IJacra. MHorma xoppensuuio mpoBOISAT MO KPOBJE IJIACTa
(ecu BBITIIE HAMEYaeTCs HOPMaJIbHOE 3aJieraHue IUIACTOB) JIMOO IO ITOIOIIBE
(ecmu KpOBJIA TUTaCTa pa3MbITa), JUOO MO MapPKUPYIOMEMY MPOCIIO BHYTPH
ruracta (eCJiM KpOoBJIA M MTOJIOIIBA Pa3MBITHI). B TOM ciiydae, eciu KpoBJIs U I10-
JIOIIBA TUIACTA PA3MBIThI U OTCYTCTBYIOT MapKHUPYIOLIUE MPOCIOU, UCHOJIb3YIOT
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perepsl IEPBOro YPOBHS WM TaK Ha3bIBacMbIe MECTHBIC (TPYIIIIOBBIC) periephl,
KOTOPBIE MTPOCIIEKUBAIOTCSA B IPEAETIAX JUIIb OTICIBbHBIX TPYIIT CKBAXKUH.

[Tocne mpenBapuTENbHON KOPPEIALMU MO TEOICKTPUUYECKUM penepam
TAKXKE OCYLIECTBIISIETCS MOCIOMHAA KOPPENSUrs NPOAYKTUBHBIX MiacToB. Oc-
HOBHOM 3a/1a4€id TIPU 3TOM SIBJISIETCS MPOCIICIKUBAHUE XapaKTepa pacopoCTpaHe-
HUSI TPOAYKTUBHBIX MPOCIOEB U PA3ACHAIONIMX UX HEMPOHHUIAEMBIX MPOILIACT-
KOB, a Takxke (aruanbHON M3MEHUMBOCTH IO pa3pe3y U IUIOMIaAN B Ipeaesax
MPOAYKTUBHOIO TUIACTA WJIM TOPU30HTA.

IIpn neranbHOM KOPPENSUHUM HMCHOIB3YIOT CIEAYIOIIUE METOIUYECKHE
npueMsbl: 1. Pazpe3 ka0l CKBaXXHMHBI KOPPEIUPYETCS C pa3pe3oM APYTUX Mpo-
OypeHHBIX CKBaXWH. 2. Bpiaensercs 3TaloHHAas CKBaXWHA, B KOTOPOHM HYETKO
MPOCJIEKUBAIOTCS BCE 30HAIIBHBIE MHTEPBAJIBI; C Pa3pe30M ATAIIOHHOW CKBaXKH-
HBbl KOPPETUPYIOTCS pa3pesbl BCeX MPOOYPEeHHBIX CKBaxuH. 3. Bce mpoOypen-
HbIE CKBXKHHBI Pa3IMYalOTCs MO CBOEU 0OIIel TONIKUHE, OHU OOBEIUHSIOTCS B
OTZIeJIbHBIC TPYIIBI C pa3HULIEd B OOIIEN TONIIMHE NPUMEPHO B JBA METpa
(12,14,16,18,20 M u T1.1.). B Ka)xa0# BBIACICHHON TPYIINE CKBaXXHH IPOHM3BO-
JIUTCSI KOPPEIIALMS, U BBIACISIETCS 3TATIOHHAS CKBa)XXMHA. 3aTEM MPOU3BOIUTCS
KOppEeIALUs CPEAU ITAJOHHBIX CKBAXXUH W BBIJEIACTCS OCHOBHAs 3TaJOHHAA
ckBakuHA. C BBIJECICHHON OCHOBHOM 3TAaJOHHOM CKBaXKMHOM OCYIIECTBIIACTCS
KOppEJISIUs BCeX OCTAIbHBIX MPOOYypeHHBIX CKkBaxuH. 4. Koppensiius B nipeze-
Jax PYCHOBBIX MOTOKOB WJIM JEIbTOBBIX JOJNUH. B 3TOM ciydyae koppensuus
MIPOBOJIUTCS BHAUaJe B Ipejesiax oObIYHOM wacTh pa3pe3a (BHE PYCIIOBBIX IO-
TOKOB), 3aT€M Ha BTOPOM 3Talle KOPPEJSAIUsS OCYIICCTBIIACTCS B MpeJeiiax py-
CJIOBBIX U JICIBTOBBIX MOTOKOB /7/.

B npormecce netanbHO# (30HATBHOM) KOPPEISAIIUN BBIICISIOTCS TaK Ha3bI-
BacMbI¢ 30HAJIbHBIC WHTEpBaJbl (TepMUH mpeiokeH M.A. JKmaHOBbIM), T.e.
4acTHu pa3pes3a IiacTa, KOTOPbIE 0 CBOUM JIMTOJOTO-(pU3UYECKUM CBOMCTBAM U
MOJIOKEHUIO BHYTPU HETO OTJIWYAIOTCS OT APYTMX UHTEPBAJIOB U MPOCIECKUBA-
I0TCSI Ha OOJIbIIIEH YacTu ero miomaau. Beijenenue u npociexxuBaHue 30HAIb-
HBIX MHTEPBAJIOB UMEIOT TPOMAJIHENIIEE MPAKTUUECKOE 3HAUEHUE JJISI U3YyUECHUS
r€0JIOrO-IIPOMBICIIOBBIX OCOOCHHOCTEH M TE€OJOTMYECKOTO CTPOEHUS MPOIyK-
TUBHOTO IJIaCTa, OCOOCHHO JJIsl U3YUYEHHS] U PACUICHEHUS! MPOAYKTUBHBIX ILjIa-
CTOB KPYIHBIX MECTOPOXKACHUU MpPU 3HAUYUTENIbHOW UX (halranibHON MU3MEHYU-
BOCTH B IPOLIECCE MOJCYETA 3a11aCOB, MPOCKTUPOBAHUS U AHAJIN3A COCTOSIHUS UX
pa3pabotku (puc. 39).

B pesyibTaTe AeTanbHOM KOPPEISIIAA CTPOUTCS 30HaIbHas Kapra (Kapra
pacnpoctpaHeHus kKojutektopoB). Ilo ompenenennio M.A. JKnaHoBa 30HaIBHOMN
KapTOM CIeNyeT Ha3blBaTh KapTy C MOKAa30M TI'PAHUIl Pa3BUTHSA 30HAIBHBIX HWH-
TEPBAJIOB U YYAaCTKOB MX CJIWSHUSA C BBIIIE W HIKEJIEKAIIUMHU WHTEPBAJIaMHU.
Mertonnka COCTaBIEHU 3TUX KAPT 3aKIII0YaeTCs B cieAyroneM. Baayane cTpo-
ATCSL KapThl paCHPOCTPAHEHHS KAXKJAOTO BBIICICHHOTO MPOHULIAEMOTO MPOCIIOS.
3aTeM IOCIEI0BATENBHO KAapThl HAKJIAABIBAIOT OJHY HAa JIPYTYIO, B PE3YIbTATE
YEero MoJIy4aroT 30HAJIBHYIO KapTy B LEJIOM BCErO MPOAYKTHUBHOIO IUIACTa WA
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Puc. 39. JleranbHas (30HambHAsE) KOPPEISIHS TE€OJOT0-re0(pU3MYECKAX Pa3pe30B HIDKHE-
¢dpanckux otnoxenuit Lllkanosckoii omany (o B.A. Jlonunkomy):

1 - mecuanuK: 2 - aNEBPOIUTHI: 3 - APTHIUIHTHL: 4 - U3BECTHSIKU

Ha »To¥i KapTe YCIIOBHBIMHM 3HAKaMH TOKA3bIBAIOTCS YYACTKH: a) Pa3BH-
THS OTJACIBHBIX MMPOHUIIAEMBIX MTPOCIIOEB; 0) CIUSHUS MMOCICI0BATEIBLHO TIEPBO-
rO M BTOPOTO, BTOPOT'O M TPETHEro M T.J. MPOCIOEB; B) CIUSHHS BCEX MPOHU-
[[aEMBIX TPOIUIACTKOB; T') (hallHATBHOTO 3aMEIICHUS OTACIbHBIX MPOHHUIIAEMBIX
MPOCIIOEB TIMHUCTHIMU TUIOTHBIMU TIopojamu (puc.40).

30HaJIbHBIE KAapThl MO3BOJISIOT JAETATbHO M3YUUTh JIMTOJIOTO-(HU3NUECKUE
CBOMCTBa U (haranbHble 0COOCHHOCTH MPOJYKTUBHOTO IJIACTA, T.€. yCTAHOBUTH
€ro HEOAHOPOIHOCTh KakK IO IUIOMIAIH, TaK U MO pa3pe3y. bonplioe BHUMaHue
MPA 3TOM YAEISAETCS BBIABICHUIO TYIHUKOBBIX M 3aCTOMHBIX 30H, YYacTKOB
CHUSIHUSL OTJECIBHBIX MPOIUIACTKOB, HAJTUYUE KOTOPBIX CIEAYET YUYUTHIBATH MPH

pa3paboTKe MEPONPHUSATHM MO BO3JACHCTBUIO HA IJIACT, IPU Pa3MEIIeHUH J00bI-
BAIOIIMX U HAarHETaTEJIbHBIX CKBAKHUH.

RN Puc.40. Cxema ocTpoeHHs 30HAIbHOM KapThl:
ﬂ,m': BRI T ’ 11 2 - nowaap pacnpocTpaHeHus COOTBETCTBEHHO 1-T0 u 2-ro
1| L i .;,J 1 | 3OHAIILHBIX MHTCPBAJIOB,
J-_'"'_ s et 3 - wiomaab cIusHUSA 1-T0 U 2-T0 30HATLHBIX HHTEPBAJIOB
2 ﬁ
H ([0 (e

B npornecce npoekTUpOBaHUS U aHAIN3a COCTOSHUS Pa3pabOTKHU C MOMO-
IIbI0 30HAJIHBIX KapT PEIIAlOT TaKWE Ba)KHbIE BOMPOCHI, KaKk BHIOOp METOHa
BO3JICHCTBHSI HA IJIacT (3aBOJHCHHE 3aKOHTYPHOE, MPUKOHTYPHOE, BHYTPUKOH-
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TYypHOE, 04aroBOE U T.JI.), MECTO PACIIOJI0KECHHS PE3CPBHBIX IKCILUTyaTAIIHOHHBIX
CKBQXXUH, a TAK)XXE€ M3YyUCHHE XapaKTepa MPOJIBUKEHUS BHYTPEHHETO U BHEIIIHE-
ro KOHTYpOB HE(PTEHOCHOCTH, BEIpaOOTKA 3aMacoB.

7.3. CocTaBiieHHE KOPPEJSIHOHHBIX CXeM

[Tocne yBsI3kM pa3pe3oB MO TPyNIe CKBAXKUH PE3YIbTaThl pab0Thl (UKCHU-
pYIOT B BHj€ Talull, T/i€ OTOOpakaroT Bce cTparturpaduyueckue moapasziene-
HUsI, TIIYOWUHBI 3aJIETaHUs KPOBJIH, TOJAOIMIBBI, MOIITHOCTH KaXXJ0W MayKd U MO-
navku (Tadi. 26).

JInst KpyHmHBIX HEPTSAHBIX W Ta30BbIX MECTOPOXKIECHHM, € BBIICICHO
00JIbIIIOE KOJIMYECTBO MAUYEeK, MOANAYEK, CIOEB U Tl UMEETCs 00JIbII0e KOIrude-
CTBO CKBa)XHH, TaKHe TaOJMIIBI BeCbMa TPOMO3AKHA U HEYAOOHBI. B aTOM citydae
WX MOXXHO PEKOMEHI0BAaTh TOJBKO I KPYIHBIX CTpaTUrpadUIECKUX IMOJpa3-
JCIeHn (HarmpuMmep, SICHOMOJISHCKKE OTI0KEHUs B Ypano-IIoBomkbe, HUXKHE-
MEJIOBBIC OTJIOKCHHUS B 3amauoit Cudupmn).

I'opazno HarmsgHee pe3ynbTaThl KOPPEISIMd OTOOpakaloTCsS Ha Koppe-
JAIMOHHBIX cXeMmaX. KoppelsilMoHHOW CXeMOM Ha3bIBaeTCA YEPTEXK, MpeaHa-
3HAYEHHBIN [JIs1 OTOOpa)KeHMs CTpaTUrpaUUEeCKUuX IMoApa3aesieHni (COOTHO-
IICHUI) B pa3pe3ax CKBaKUH. 37eCh PUKCHUPYIOTCS MIYOMHBI 3aJCTaHMs U MOIII-
HOCTH CTpaTurpaduvecKux MOApPa3ICICHU BCEX TMPOOYPEHHBIX CKBaKHH.
Macmtabsr koppensiuonnabix cxem 1:2000; 1:1000; 1:500; 1:200. IToctpoenue
HX OCYIIECTBISICTCA MO0 B COOTBETCTBHH C Pa3MEIICHUEM CKBaKHH MO CTPYK-
Type, 100 10 MOPSIAKY UX HOMEPOB, JTUOO CBOJAOBBIE CKBAKUHBI PAa3MEIIAIOTCS
B IIEHTPE CXEM, a KPbUILEBBIE - TIO KPasiM.

Tabnuya 26
MomHocTh anTckux oTiao:xkenuii miomanu Kopcak (Kasaxcran)
C.HOI/I, HaYKH, MOH_[HOCTB IIa4Y€K, NoAIMa4vY€K, M
oA KK ckB.1 | ckB.2 | ckB.3 | ckB.4 | ckB.5 | ckB.6 | CKB.7
AnT-63 9 20 9 8 17 9 15
AnT-62 12 13 13 13 13 12 13
AnT-61 29 27 27 27 28 29 28
Ant-a 11 12 12 12 12 11 12
CymmapHas
MOTHHOCTD atlt= | g1 72 61 60 69 61 68
CKHX OTJIOXKC-
HUH, M
I'mybuna 3anera-
HUS KPOBJIM aIlT- 632 613 625 624 620 620 616
CKOTO sipyca, M
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OHUM U3 OCHOBHBIX 3JIEMEHTOB KOPPEJSILIUOHHBIX CXEM SIBIISACTCS JTUHUS
COIIOCTABJICHHUS, KOTOpas MPOBOJIUTCS JJIsI OoJiee HAIVISIAHOTO IMOKa3a M3MeHe-
HUSI MOIIHOCTH KOPPEIUPYEMBIX OTIIOKECHUHU. JIMHHMEN CcOomoCTaBIEHUS MOTYT
CIY>KUTbh KPOBJISI WJIM MOJAOIIBA IUIACTA, KOTOPbIE MOXHO MPUHSATH 32 TOPU30H-
TaJbHYI0 TOBEPXHOCTh. [Ipu 3TOM A0MAKHA OBITH MOCTOSSHHOW MOIIHOCTH KakK
CaMOro IUIACTa, TaK U CIJIOEB, MEPEKphIBAIOIINX €ro. Henp3s B KauecTBe Takou
JMHUU TPUHUMATh TOBEPXHOCTh HECOIJIACHs, Jydllle OpaTh IJIACT, 3aJIeraloinil
HIKE WK BBIIIE 3TOW MOBEPXHOCTU. JIMHUS COMOCTABICHUSI MPOBOIUTCS KHUP-
HOW 4epToM, pa3pe3bl BCEX CKBAXUH BBIPABHUBAIOTCS IO HEW, U WU3MCHEHHUS
MOIIIHOCTEW HIKEIEKAIIUX MOPOJT JIETKO 3aMETHBI. | paHUIbl OJJHOBO3PACTHBIX
CJIOEB COEUHSIOTCS MPSIMBIMU JIMHUSIMU, TPAHULIBI IEPEPHIBOB - BOJIHUCTHIMU.

[TockonbKy Ha KOPPEJSIIIUOHHBIX CXeMax 0TOOpa)xaroTcsi crpaTurpaduye-
CKHE€ COOTHOIIEHHUS, JIUTOJOTHYECKUIM COCTAB IJIACTOB MOKHO HE MOKA3bIBATh.
Kak ormeuaer B.A. Jlomunkuii, ayist 6osiee yaA00HOTO YTEHHUS TaKUX YEPTEKEH,
MOCTPOCHHBIX ISl COMOCTABIICHUSI Pa3pe30B CKBaXUH B MpeAeaax OJHOM ILIO-
a1, KeaaTeIbHO M300pa3uTh JIMTOJOTHUYECKUM COCTAaB pa3pesa Mo OJHOU U3
ckBaXUH. KpoMe TOro, XenaTesibHO MOKa3aTh JIUTOJOTHYECKUM COCTAB OT/ICIIb-
HBIX TUIACTOB, UMEIONUX OOJIBIIOE paKkTHYecKoe 3HaueHue /13/.

B Tex ciydasx, korjga KOppeJSIIUOHHYI) CXEMY CTPOAT MO pe3yjbTaTaM
COTIOCTABJICHUS OOJIBIIIOTO YHCIIa CKBAXKHH, MOKHO KaKIYI0 CKBaXXHHY HM300pa-
KaTh HE KOJOHKOH, a JIMIIb OJHOM JIMHUEH. B mpenenax yeprexka mpOBOIST
IpaHUIIBl BCEX TIJIACTOB, a 3aT€M IITPUXOBKON MM OKPACKOM BBIACISAIOT HAauOo-
Jee xapakTepHble n3 HuUX. OJHAKO caMyl0 OOBEKTHMBHYIO MH(OPMAIIUIO O pe-
3yJIbTaTaX KOPPEJSIIMU Pa3pe30B CKBAXUH JAKOT CXEMbI, HA KOTOPBIX MPHUBO-
ASTCs Teosioro-reodusudeckre paspesnl (cM. puc. 41). C uX MOMOIIBI0 MOKHO
MOJYYUTh MPEACTABICHUE O PACUIICHHOCTH IUIACTOB, UX BBIJICP)KAHHOCTHU B MpeE-
Jenax iomagm.

TakuM 00pa3oM, KOPPEISAIIMOHHBIE CXEMBbI SBISIOTCS BaXKHBIM T'€0JIOTH-
YECKUM JOKYMEHTOM, TJ€ MO JaHHBIM OYpeHHs BBIACHSICTCS MOCJIEA0BATEIIb-
HOCTh OCAJKOHAKOIUICHUS, ONPEACISACTCS W3MEHEHUE MOIIHOCTH IIJIaCTOB, UX
JUTOJOTUYECKOTO COCTaBa M XapakrTepa (anualbHONW HW3MEHUYMBOCTH, a TaKXKe
BBISIBJISIFOTCS TIOBEPXHOCTHU Hecoryacuil. Ha nX oCHOBE CTPOSITCS T€0JIOTHYECKHUE
pas3pesbl, CTPYKTYpPHBIC, JUTOJOTO-(pardanbHble, MJIaCTOBBIE KapThl, a TaKXKe
KapThl MOIIIHOCTEH.

7.4. CocTaBJieHHEe HOPMAJIbHOI0, TUIIOBOI'0, CBOJHOI0 M CPeIHEr0
HOPMAaJILHOT'O pa3pe30B

B pesysnbTaTe KOppensiiuu CTPOUTCS HOPMaIbHBIA (THITOBOI) pa3pe3 Me-
cTopoknenus. [Ipu cocTaBieHWHM HOPMAIBHOTO pa3pe3a YYUTHIBACTCS HCTHH-
Has, a TUIIOBOT'O - BEPTHUKAIbHAS MOIIHOCTH MIPOXOAUMEBIX TTOpoJ. HopManbHbIH
(THTIOBOM) pa3pe3 oToOpakaeT CPEeIHUN pa3pe3 MECTOPOXKICHUS, MPHUCYIIHMA
OONBIMMHCTBY CKBaXHWH. [IpM HOpMaabHOW TEKTOHHKE COCTaBISACTCS OOBITHO
OJIMH pa3pe3, PU OJOKOBOM - HECKOJIBKO.
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OOBIYHO CTPOUTCS TPYHTOBBIN (110 0Opa3iaM TOPHBIX MOPO), TreoPu3u-
qecKui (10 KOMIUICKCY 3JIEKTPO - U PAIMOAKTUBHOTO KapoTa)ka) ¥ COBMECTHBIH
reo0J0ro-reou3nuecKuii HopMalbHbIN (TUIIOBOI) pa3pe3. B mpolecce mposee-
HUS Pa3BEIOYHBIX Pa0OT COCTABISAECTCS HOPMAJbHBIN pa3pe3 MECTOPOKICHUS,
npu pa3OypuBaHUM ILUIONMIAAN AKCIUTYyaTallMOHHBIMM UM HArHETaTEIbHBIMU CKBa-
®KUHaMH — TUNIOBOM. [Ipn HEOOXOAMMOCTH MOXHO BCETrJla MEepecuuTaTh BEpTHU-
KAIbHYI0 MOIIHOCTh B HCTUHHYIO U HaoOOpOT

(puc.41):
H=h cos B;
H/h= cos B;

rac H u h - cooTBeTCTBEHHO MCTHHHAS U BCPTHUKAJb-
Hasl MOIIHOCTH IlJIaCTa, M, B - Yroia naacHuAd 1jaacTa.

Prc.41. Cxema ompenere- JIsist cocTaBJICHHST HOPMAIBHOTO (THITOBOTO) pas-
WU HCTHHHON M Bepru- PC38 CICNYET IETAIbHO MPOAHATH3HPOBATH PA3Pe3bl
KalbHOH MOIIHOCTel mma- BCEX MPOOYPEHHBIX CKBAXKUH, BBIJCIUTH MapKUPYIO-
cTa € TOPU30HTHI, 3aTEM OCHOBHBIC IUTACTHI, MPOBECTH

X KOPPENSAIUI0O U Ha DTOM OCHOBE COCTABUTH 3aTEM
CpeIHHI pa3pe3 MecTopokacHHs (puc.42).

Kpome HOpMaipHOTO (THIIOBOTO) pa3pe3a MECTOPOXKIACHHS, CTPOSAT eI
CpPEIHEHOPMAJIbHBIM reosioro-reou3nueckuid paspe3 MectopoxacHus. OH
BeCbMa YI00CH ISl COCTABJICHHS MPOSKTHBIX PAa3pe30B HOBBIX CKBAXWH, IS
HEKOTOPBIX MEKPAHOHHBIX 0000IIEHNH, a TakKe IS TeX CIydaeB, Korja ycTa-
HOBJICHBI 3HAYNTEIIbHBIC H3MEHEHHSI MOIITHOCTH TIPOXOAMMBIX mmopoy /13/.

B = B Il B30 e

Puc. 42. Cxema moctTpoeHuss HOpMAIBLHOTO (THIIOBOTO) pa3pe3a (A) MpoayKTHBHOW TOJIIIH:

1 - u3BeCTHSKH; 2 - APTUILTUTHI; 3 - IeCYaHUK; 4 - HeTh; 5 - TOIOMUTHI;, 6 — Meprenu

MolHOCTh BCeX IIACTOB MPH IMOCTPOCHHUH 3TOTO pa3pe3a u300pakaercs
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Ha KOJIOHKE MHHHMAJbHBIMA U MaKCUMabHbIMU 3HaYcHUsIMH (puc.43). Munu-
MaJlbHbIE 3HAYEHUSI MOUIHOCTH OTKJIQJBIBAIOTCA OT TOPU3OHTAIBHON JIMHUH,
n300paxarollei moJA0IIBY IUIACTA, MO JEBOMY Kpalo KOJOHKH, a MAKCUMAJIbHBIE
- 0 TIpaBoMy. BepxHue TOUKM MUHUMaIbHOW U MaKCUMaJIbHOM MOIIIHOCTEN CO-
CAWHSIOT HAKJIOHHOW JTMHUEH.

C mpaBoil CTOPOHBI KOJIOHKH MPUBOJIUTCS reodu3nuecKas XapakTepu-
CTHKa BceX OTiOXeHui. C JeBOM CTOPOHBI YKA3bIBAIOTCS YYACTKH pa3pesa,
OXapaKTepU30BaHHbIE KEPHOM WM OOKOBBIM T'PYHTOHOCOM, & TOYKAMU - HaJIH-
yue 00pa3noB ¢ octaTkamu (iopsl U (ayHsl. Takoe 00001IEHNE MaTEpUATIOB
OypeHus mo3BojsieT 0o1ee 0O00CHOBAaHHO OTOMPATH 00pa3Ilbl TOPHBIX MOPOJ B
TeX UHTEepBaaxX pa3pesa, IJie OTCYTCTBYET KEPHOBBIN Matepuai. s moctpoe-
HUS CpPEAHEHOPMAIbHOTO pa3pe3a MOCPEANHE KOJOHKH MPOBOIAUTCS BEPTHU-
KaJIbHasl JIMHUSI, COOTBETCTBYIOIIAsA CPEIHEN MOIIHOCTH OTJIOXKEHUH B Ipeje-
J1aX MECTOPOKICHUS.

m 0 KCOm*u IIC

st

Puc.43. Cxema TOCTpOEHHS  CpeIHE-
HOPMAJILHOTO T€0JI0r0-Te0(hU3HIEeCKOTO pa3-
pe3a mectopoxaeHus (mo B.A. Jomuikomy):
1 - mecku; 2 - apruyutuThl; 3 - TIMHA; 4 - U3BECT-
HAKH, 5 - HePTD

8¢

roo -
M -

g -

160

7.5. Pezuonanvnasn Koppenauus

PervonanbpHasi Koppemnsinusi - 3TO COMOCTaBICHHE MEXAy coOO0U pa3pe3oB
OJIHOBO3PACTHBIX OTJIOKEHUM, BCKPBITBIX CKBAXKMHAMHU HAa COCEHUX Pa3Bel0Y-
HBIX TUIOMIAASX WM MECTOPOXKIACHUAX. OOBIYHO COMOCTABISIOTCS HOPMAJIbHBIC
(THTIOBBIC) WJTM CBOJIHBIC Pa3pe3bl, a TAaKXKe pa3pe3bl OTACIBHBIX, TPOOYPECHHBIX
Ha pa3JIMYHBIX TUIOMIAJSX CKBaXKUH, KOTOPhIE MOKHO MPHU3HATh B KAUECTBE TH-
noBbIX. [Ipu HEOOIBIINX U3MEHEHUSIX MOIIHOCTU U JUTO(AIMAIBLHOTO COCTaBa
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MOPOJI KOPPEISAIUIO 0OBIYHO MPOBOASAT C MOMOUIBI0 HOPMAJIBHBIX Pa3pe30B, NpH
3HAYUTEIbHBIX U3MEHCHUSAX MOIIHOCTH KOPPEJSIIUs OCYIIECTBISIETCS MO CKBa-
’KUHAaM, BCKPBIBIIUM MAaKCUMAJIbHYIO MOUTHOCTb.

B pesynbTaTe peruoHaabHON KOPPEISIIAN BBIACISIOTCS PA3JIMYHbIE THUIIBI
pa3pe3oB, OTIMYAOUIUMECS H3MEHEHHUEM MOIIHOCTH, (alualibHOU XapaKTepu-
CTUKH, KOTOpbIE OOYCJIOBJIEHBI PA3JIMYHBIM TEKTOHUYECKHUM DPAlOHHUPOBAHUEM.
Hampumep, B ycrnoBusx 3anagHoit CuOupu MOXKHO BBLICIUTH HMIAUMCKHH, Cyp-
TyTCKHI, HWKHEBAPTOBCKWW W APYTrHe THUIBI Pa3pe3oB, B mpeneinax Bouro-
VYpanbckoil He)Tera30HOCHOM MPOBUHIIUM ISl IGBOHCKUX OTJIOKEHHH - TyliMa-
3UHCKUM, IIKANOBCKHM, IOrOMAIIEBCKUM, YEKMAarymeBCKUM U Jp., JJIs HUKHE-
KaMEHHOYTOJIbHBIX - apJIaHCKWW, MAaHYapOBCKHM, TYMMa3sWHCKHW, NEPMCKUNA U
np. Ilpu pernoHanbHON KOPPENSLHMHU TOJMI OCATOYHBIX MOPOJ C OJUHAKOBBIM
(danmaibHBIM COCTABOM, YTO XapaKTEpPHO AJiA MIaT(HOPMEHHBIX 00iacTel, BbI-
JENSAIOTCA MAPKUPYIOIIUE TOPU3OHTHI, pETUOHAIBHBIE HECOTJIACHsl U 30HBI BBI-
KJIINHUBAHUS HHXKE IMOBEPXHOCTHM HECOIIACHS, KOJIMYECTBEHHO OLICHUBAECTCA
MOIIHOCTh OTJIOKEHUW, YHUUYTOXKEHHBIX BO BPEMsI MEPEPHIBOB B OCAIKOHAKOII-
neHud, (pukcupyroTcs nuTo(anuaibHble U3MEHEHHUS OT/AENIbHBIX TOPU30HTOB,
BBIJICJISIIOTCSL  TPOJYKTUBHBIE TOPU3OHTBI W WX pErUOHANbHAsA JUTOJIOrO-
(dannanbHas U3MEHYUBOCTh. [IpuMepoM Takoi KOppensaiuu MOXET ObITh COMOC-
TaBJIEHHUE pa3pe30B CKBaxuH B npenenax Jlokocosckoro, Cesepo-Ilokypckoro,
Barunckoro, Merunonckoro, CamoTiiopckoro mecropoxkaennii (HuxHeBapTOB-
CKUH CBOJ), TJi¢ JOBOJBHO YBEPEHHO BBIJCISIFOTCS OCHOBHBIE CTpaTturpaduye-
CKHME CBUTBI U TOPU3OHTHI, 4 TAK)KE BCE MPOAYKTUBHBIE TIJIACTHI.

Koppensiiuto paznodanraibHbIX TOII] MOKHO, HaPUMED, MPOJAEMOHCT-
pUpOBaTh Ha MPUMEPE aKKyMYJSUOHHO-Tomorpaduueckux BHaguH. Takue
BIAIMHBI 00pa3ylOTCA 3a cUeT mporubaHus JHa OacceiiHa, KOTOPOEe HE KOMIICH-
cupyeTcs ocagkoHakomuieHueM. M.M. I'paueBckuit AKKYMYJISILIMOHHO-
TonorpauuecKkuMm Ha3bIBA€T TaKUE BIAJUHbBI, KOTOPbIE 00Pa30BaIUCh BCIE-
CTBHE HEPABHOMEPHOT'O M HEJJOCTATOYHOIO HAKOIUIEHUS OCaJKOB. B Takux Bma-
JMHAX BBIZACISCTCS TP 30HBI: 1) MEIKOBOJHBIA meibd; 2) MOABOIHBIA CKIOH
BIIAJMHBI. 3) JTHO BITAJIUHBI. DTH 30HBI OTPAKEHBI B HCKOIIAEMBIX OCaJIKaX 3aKO-
HOMEPHBIM pacHpOCTpaHEHHEM (alUAIbHBIX KOMILIEKCOB, XapaKTEPHBIM JJis
KaXJIOM M3 3TUX 30H, YTO CWJIBHO 3aTPYyJHSAET UX Koppesiuuto. Ha aaumax to-
norpauyecKux BIAJUH KapOOHATHbIE U TEPPUTEHHbIC MAYKU CHJILHO yTOHYA-
IOTCSI TI0 CPABHEHHUIO CO CKJIOHOM M IIeNb(POoM, MPUOOPETAIOT TOHKYIO CIIOH-
CTOCTh U 00pa3yOT NapajuiebHO HAIIaCTOBAHHBIE TOJIIU. B 3aKkitounTensHON
CTaJUU Pa3BUTUS AKKYMYJSIIUOHHO-TOMOTpaUUeCKUX BHOAAUH UX BHYTPEHHSS
4acTh OBICTPO 3AIOIHSAETCS MOIIHOM CepUel TEPPUTreHHBIX WM TajJOT€HHBIX
MOPOJ.

[IpumepoM akKyMyJISITUOHHO-TONOrpadUuecKuX BIaIuH sBisiercs Kam-
cko-KuHenbckas cucteMa nporu0oB, npotsarusaroiasics uz Pecnyonuku Kowmu,
yepe3 llepmckyro o6nacts, bamkoprocran B KyiiObimeBckoe 3aBomkbe. K 6op-
TaM 3TOW CUCTEMBbI MPOTrUOOB MPUYPOUECHBI MHOTOUYUCIIEHHBIE HEPTAHBIE U HE(-
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Tera3oBble MecTopoxaeHus Ypano-IloBonkes (Spuno-Kamenonoxckoe, Ilo-
nasHeHckoe, Jlobanosckoe u Jp.). Kamcko-Kunensckas cuctema nmporu0oB 3a-
pOIWIIach B TIO3HEIEBOHCKOE BpeMs ((hpaHCKuil u paMeHCKHiA Beka), Ha OopTax
ee 00pa30BaAIMCh MOIIHBIE TOJIIH CBETIBIX U3BECTHSIKOB, XapaKTEPHBIX JJIs PU-
(hOBBIX COOpPYKEHUM, KOTOpPbIE HA CKJIOHAX WM JHUIIE OBICTPO 3aMENIaloTCs Ma-
JIOMOIIIHBIMA YE€PHBIMH HW3BECTHSKAMH JOMAaHUKOBOTO oOnuka. K koHiy 3a-
BOJKCKOT'O BPEMEHHM Ha JTHE MOpsI c(popMuUpoBaiach MOIIHAS BIAJUHA, YKIOH
KOTOpoi coctaBui 4-6° (puc. 44).

3anoyiHEHUE BIAJMHBI OCAJKaMU 3aBEPUIMJIOCH JIUIb B MAaJIMHOBCKOE
BpeMsl, a TyJIbCKasi TPAHCTPECCHUSl Hauajgach yKe€ Ha BHIDOBHEHHOM JIHE Oacceil-
Ha.

GALMAABHO-ANTOADTUUECKAI TPOBM b

no Mudan flonasne SpuHo
e

Monaska Memeackas -

' !

-

YCAOBHEIE OBOSHAEHUS

B2 o [==E ]

HAesorncuan

2000y TEWNE FRCTIE
X = mm g g
o (R recmann S5 atnosorry
Fiiad 50 200 B

Puc. 44

Hpyrumu npumepamMu  pasHoGalHaIbHBIX TOJI] aKKyMYJISIIHOHHO-
Tonorpauyeckux BMAJUH MOTYT CIYXKUTh yrieHocHas (opmanus kapOoHa
Honenkoro Oacceiina, BepxHenepMckas coieHocHast Tonma OpeHOyprckoi 06-
JacTH, HIDKHEKeMOpuiickas coneHocHast dopmanus HUpkyrckoro Oacceitna. K
ATUM TOJIILIAM MPUYPOUCHBbI HE(PTSIHBIE, Ta30BbIE, YTOJIbHBIE U JPYTUE€ MECTOPO-
KICHUS.

Kpome Toro, B npenenax 3anagnoir CuOupu nmo npeacTaBiIeHUsIM OOJb-
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IIMHCTBA HCCIIEIOBATENCH, MPOAYKTHUBHBIE OTJIOKEHUS HEOKOMCKOI'O KIIMHO-
(hOpMEHHOT0 KOMILIEKCA MPEATABISIOT COO0M OCaKK aJUTFOBHAILHO-/IETLTOBOM
PaBHUHBI, aBaH/AENIbTHl U NPOJEIbTHI, 00pa30BaBIIMECS B Pe3yibTaTe pUTMUY-
HOTO HapallMBaHusl KIMHOPOPMEHHBIX Tell. B mepuonabl TpaHcrpeccuit mpu oT-
HOCHUTEJIBHO OBICTPOM MOJBEME YPOBHSI MOpPSl U yAAJICHUU OEperoBoil JIMHUU B

285 235 246 404 415 437

17 19 18 266

Puc. 45. Tlaneoreonornyeckuii MpoQuib TOTEPUBCKUX MPOMYKTHBHBIX OTJIOKEHUH K
Hayajy arnra 1o JUHUM CKBakuH 17-437

OacceliHe HaKalUIMBAJIUCh TJIMHBI PETHMOHAIbHBIX Madek. OCHOBHAs K€ 4acTb
OCaJIKOB HaKaIuIMBajach B MEPUOJABl PETPECCHil, COMPOBOXKIAABIIUXCS HEKOM-
MEHCUPOBAHHBIM OCAJKOHAKOIUICHUEM W JaBUHHOUW ceaumenTtaruei. [lpu nep-
BOHAYaJbHBIX MTPOCKTAX Pa3BEJIKU U pa3pabOTKU ObLIa 3aJI0KEHA MOJIEeNb, OJIH3-
Kas K IUJIOCKO-MapasuienbHoi. [lo Mepe HakomneHus pakTHuecKoro MaTepuania,
JaHHBIX OypeHus U ceiicMopa3BeKu Oblia Mpe/IoKeHa KIMHO(DOpPMHas MOIEIb
CTpoeHHUs oTIIokeHuH 3anaaHor Cubupu (puc. 45).

7.6. CocTaBJ/ieHHe Te0JIOTHYECKHX pa3pe30B

ITo pe3ynbTaTam KOppEsLIMU Pa3pe30B Pa3BEAOYHBIX U IKCIUTyaTallHOH-
HBIX CKB&)XUH CTPOSIT T'€OJIOTMYECKUE pa3pe3bl HEPTAHBIX U Ta30BbIX MECTOPO-
KIACHUU MO0 OTACNIBHBIX MPOAYKTHUBHBIX IUIACTOB. ['€0l0rHYecKuM pa3pe3om
Ha3bIBaeTCs rpaduyeckoe U300pakeHHe CTPOCHUSI HEAP B BEPTUKAIBHOMU IJIOC-
KOCTH, MPOXOJIAIIECH B OMpPEIeICHHOM HalpaBJIEHUM Yepe3 KaKylo-Iu0o reoso-
TUYECKYIO CTPYKTYpY. ['eonornueckuii pa3pe3 1aét HarIsAHOE MPEICTABICHUE O
CTpOCHHH MeCTOpOoXxacHHs (Tutacta), o0jaerdyaeT NpoOeKTUPOBAHHUE Pa3BEIOTHBIX
Y 3KCIUTyaTallMOHHBIX CKBAXKWH, MOMOTAET CTPOUTH CTPYKTYPHBIE KapThl pas-
JMYHBIX TCOJIOTHYECKUX CTPYKTYp (OCOOCHHO OCIIO)KHEHHBIX pa3pbIBHBIMU Ha-
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PYIICHUSIMHE), ITOKa3bIBAET U3MEHEHHUE JIMTOJI0r0-(hallMaibHOIO COCTaBa MOPO/I,
MO3BOJISIET YTOYHHUTH TOJIOKEHUE 3ayiexked HeTr u rasa.

['eonornyeckre pa3pe3bl BBIUCPUHBAIOT BKPECT MPOCTHUPAHUS WU TIO
MIPOCTUPAHUIO VISl YSICHEHUS TEOJIOTHYECKOTO CTPOSHUS U TeKTOHUKHU. ClieBa Ha
pa3pese yka3bIBaeTcs 3amaj] Wid Ior, ClpaBa - BOCTOK WM ceBep. BepTukaib-
HBI W TOPU3OHTAIBHBIA MacCIITaObl JOKHBI OBITh OJWHAKOBHIMH. B 11e10M
MaciiTad reoJoruYecKoro pa3pes3a BhIOMpaloT OOBIYHO B 3aBUCHMOCTH OT Mac-
mrada CTpyKTypHOU KaptThl. Jlyis Oojee HarIsiAHOTO OTOOpakKeHUss O0COOEHHO-
CTEN CTPOEHUS 3aJie’Kel TOPU3OHTANIBHBIN MaciliTad pa3pe3a MOXKET ObITh OoJiee
kpynHbiM /1,2,13,14,24,27,38/.

[Topsimok MOCTPOECHUS TE€OJOTHYECKOTO pa3pe3a CIeIy IO :

1) mpOBOASAT JUHHUIO YPOBHS MOPS M CJICBA BBIUCPUYUBAIOT BEPTHUKAIBHBIN
Maciirao;

2) Ha JIMHAW YPOBHS MOPS TOYKAMHM ITOKA3bIBAIOT TOJIOKEHUE CKBaXKUH
COTJIACHO BHIOpaHHOMY MacIiTady;

3) yepe3 yka3zaHHBIC TOYKH IMPOBOJAT BEPTHKAIBHBIC JUHHH CTBOJIOB
CKBOKHWH M OTKJIAQJBIBAIOT ATbTUTY/BI YCTHEB CKBAKWH WU CTOJA POTOpA, CO-
SAVHSIOT OTMETKH aNbTUTY, YTO JaéT CXEMATUYCCKOE MPECTABICHUE O PEilb-
ede 3eMHOI MOBEPXHOCTH HA YYACTKE COCTABJISIEMOTO pa3pesa,

4) TIpOBOJAT BTOPYIO JIMHUIO, MAPAILICIIBHYIO CTBOJIy CKBAXKHHBI, U BbI-
YepUYUBAIOT JINTOJIOTHUECKYIO KOJIOHKY, WCIIONB3YS YCIOBHBIC 3HAKH TOPHBIX
OpOJ;

5) mpoBOAAT KOPPEIAIHUIO Pa3pe30B CKBAKUH, COCTUHSIOT OJHOBO3PACT-
HBIC TUIACTHI U OKOHYATEIIBHO BEIYEPUUBAIOT T€OJIOTHICCKUH pa3pes.

[Ipumep TOCTPOSHUST TEOJIOTHYECKOTO paspe3a mpuBeACH Ha puc. 46.
Bospiioe BHUMaHWE TIPU TOCTPOSHUH TEOJIOTHIECKUX Pa3pe30B yIAeIsIeTCs aHa-
JN3Y TEOJIOTHYECKUX MPUYUH W3MEHEHUS MOIIHOCTH OTJIOXEHWH, aHOMAaJbHO-
CTU 3aJleTaHus IUIACTOB. JTU (PAKThI MOTYT OBITh OOBSICHEHbI HAJIMYHEM HE
TOJBKO COPOCOB, B30pOCOB, HAJIBUTOB, HO W TMOBEPXHOCTEW Hecornacuid. Jlms
W3YYCHUS JIUTOJIOTO-(PariaibHON XapaKTEPUCTHKH TJIACTOB M KX U3MEHYHBOCTH
TCOJIOTUYECKUAE Pa3pe3bl CTPOST JACTANBHO, a I YTOUHEHUS TEKTOHUKHU IMOKa-
3BIBAOT JIUIITH KPOBJIM XapAKTEPHBIX CBUT U MAPKUPYIOIIMX TOPU30HTOB.

[Tpu moCTpOCHUH TE€OJIOTHIECKOTO pa3pe3a HEOOXOANMO YYHTHIBATH BO3-
MO>XHOCTh €T0 MCKKCHHsI 32 CUET KaK HEMPaBUIHLHOTO CHECEHUS TOYEK CKBa-
KUH HA JTUHUIO PO, TaK U UCKPUBJIEHUSI CKBaXXUH B Tmiporiecce Oypenus. C
1eIbI0 M30€KaHUS MCKAKEHUS! TEOJOTHYECKOTO pa3pe3a BBOISTCS COOTBETCT-
BYIOIIUE TOMPABKN Ha CHECEHUE TOYEK CKBAKWMH, HE MOIMABININUX HA JUHUIO pa3-
pe3a. Kpome Ttoro, B mpoiecce OypeHUsS HUCKPUBIEHHBIX U HAKIOHHO-
HAIPABJICHHBIX CKBAXUH TPOU3BOJMUTCS PETYJSIPHBIA KOHTPOJb C TIOMOIIBIO
WHKIIMHOMETPA, KOTOPHIN TO3BOJISIET OJHOBPEMEHHO 3aMEPSATh HE TOJIBKO yro,
HO W a3uMyT WcKpuBlieHHs. [locime 3TOro myTem chenuaibHBIX Pacd€éToB Ha-
KJIIOHHYIO CKBQXHHY MEPECUUTHIBAIOT HA BEPTUKAIBHBINA CTBOJ M 3aTEM 3TH TIO-
MPABKH YYUTHIBAIOT MPH MMOCTPOSHUHU TEOJTOTHUECKIX Pa3pe30B.
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Puc. 46. Cxema nocTpoOeHHUs Fe€0JIOTMYECKOT0 pa3pe3a MECTOPOXKACHUS 10 JTUHUU MPodu-
ns 1-1:

| - ruHBL; 2 - M3BECTHSIKY; 3 - He()TEHACHIIICHHBIN ITeCUaHUK

0 T j,

W LT Tk

7.7. IlocTpoeHHe CTPYKTYPHBIX KApPT

CTpyKTYpHBIMH Ha3bIBAIOTCS KapThl, HA KOTOPHIX C TOMOINBIO JIMHUH
OJIMHAKOBBIX BBICOT (M30THIIC) MOA3EMHOTO pebedha H300paXkaeTCs MOJ0KEHHE
B IIPOCTPAHCTBE OIMOPHOM MOBEPXHOCTU (KPOBIU M MOJOIIBHI IuTacta). M3orum-
CBI, TIPOBEAEHHBIC IO MOBEPXHOCTH TOPU30HTOB, UMCIOIIMX ONPEACIEHHOE IMO-
JIOXKEHHUE B CTPaTHrPparUeCcKOM pa3pese, Ha3bIBAIOTCS CTPATOM30TUIICAMH.

CTpyKTypHBIC KapThl IO3BOJISIOT PEIIMTH CICAYIONIUE BOIIPOCHI:

1) nIpoeKTHPOBaTh TOUHOE MMOJI0KEHHUE Pa3BEIOYHBIX CKBAKHH;

2) YCTaHOBUTH TOJIOKEHUE W KOJIMYSCTBO JIOOBIBAIONIUX M HATHETATEIIb-
HBIX CKB@)KHMH Ha ILIOIIAAN HE(PTAHBIX MM Fa30BBIX 3aJICXKEH MPU COCTABICHUH
TEXHOJOTHYECKHX CXEM M IPOCKTOB Pa3padOTKH;

3) yCTaHOBUTH IOJIOKCHHUEC HE(PTIHBIX HIIM Ta30BbIX 3aJCKCH B ILIaHE
(ompepenseTcs MECTOIOJOKEHHE BHEIIHETO M BHYTPEHHErO0 KOHTYPOB Hedre-
HOCHOCTH):

4) BBISCHUTH 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB MPOAYKTHUBHOTO ILIa-
CTa,

5) BBIIBHTH OCOOCHHOCTH pacIpeC/ICHHs IIaCTOBOIO JaBACHUS B IIpe/Ie-
Jax 3aJIexkKu;

6) olleHMBaTh 3amachl HEPTH M rasza, a TaKKe UX KaTCTOPUHHOCTH B Ipe-
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Jesax 3aJexH;

7) YCTAaHOBHTH 3aKOHOMEPHOCTH IPOJBIDKECHUS TCKYIIUX KOHTYPOB Hed-
TEHOCHOCTH B IIpoOIlecce pa3pabOTKU 3aJIEKU;

8) ompenenuTh TEKyllyro HedTeoTnady BbIpaOaThIBAEMbIX yYaCTKOB 3a-
TISXKH.

CTpyKTypHBIE KapThl COCTaBJISIIOT MO AOCOJIIOTHBIM OTMETKaM KPOBIHU
(WM TIOJIOIIBBI) IIIACTa, KOTOPBIE OTCUMTHIBAIOT OT ypoBHS Mops. Cremosa-
TEJBHO, TIACTHI, 3aJICTAIONINE BBIIIE YPOBHS MOPS, OYAyT UMETh MOJIOKUTEITh-
HBbIC OTMETKH, HWXKE YPOBHS MOpS - OTpUIIaTeIbHBbIC. PaBHBIE TIO BBICOTE MPO-
MEXKYTKH MEXy W30TUIICAMHU Ha3bIBaIOTCS cedeHueM wuzorunc. Ha mmatdop-
MEHHBIX TIOJIOTUX CTPYKTYpPaX CEUCHHUE U30THIIC OOBIYHO MPUHUMAETCS PABHBIM
2-5 M, B T€OCUHKIIMHATBHBIX YCIOBHSIX U C YBEITUYCHHUEM YTJIa MMaICHUS TIACTOB
ceuenne yBenuumBaercs 10 10-25 m. Macmtad CTpyKTYpHBIX KapT 3aBUCHUT OT
1eel TOCTPOCHMSI KapThl U pa3MepoB CTPYKTYphl. Hampumep, s moacdera
3amacoB HeTH wim raza pekomeHayror macmrtader 1:50000, pexe 1:100000.
JI71st HeOONBIIKNX CTPYKTYP MacIITad CTPYKTYPHBIX MOCTPOCHUIN HECKOJIBKO yBe-
JTUIABACTCSI.

B HedTerazonpombIcIOBO T€0T0THN OOBIYHO TIPUMEHSIFOT TPH OCHOBHBIX
croco0a MOCTPOCHHS CTPYKTYPHBIX KapT: 1) METOJOM TpeyroJIbHHKOB, KOT/a
u3ydaeMas CTPyKTypa OObIYHO HE MMEET TCKTOHWYCCKUX HApYIICHUH; 2) C Io-
MOIIBIO T€OJIOTMYECKUX Pa3pe30B, MPUMEHAETCS TOJIBKO B TE€X CIIy4asX, KOTla

u3ydyacMmasi CTPyKTypa pa30uTa psioM TEKTOHHYECKHX HapyIIeHUi; 3) MeToA0M
cxoxnenuns /1,2,3,13,14,15,16,17,20,24,27,33,36,38,39/.

Cnocob mpey2onvHuKo8

Ilepen mocTpoeHUEM CTPYKTYPHOM KapThl COCTABIISIOT IUIAH PACTIONOXKE-
HUS CKBKHWH, TJIe YKa3bIBAIOT HOMEP U a0COJIOTHYIO OTMETKY KPOBJIH (TI0/10MI-
BbI) IJ1acTa. B cilydae MCKPHUBIICHHOW WJIM HAKJIOHHO-HAIIPABJICHHON CKBa)KUHBI
BBIUHCIIAIOT MTOMPABKH HA OTKJIOHEHUE OT BEPTUKAJIBHOW OCH, a 3aTEM YK€ C UX
Y4ETOM HAXOJAT a0COMIOTHYIO OTMETKY.

PaccmaTpuBaeMblii cioco0 3aKiroyaeTcsi B TOM, YTO BCE TOUKHU CKBAXKUH
COCIMHSIOT TaK, YTOObI MO BO3MOKHOCTH OOpPa30BajuCh PABHOCTOPOHHHUE WU
paBHOOEpPEHHBIE TPEYTrOAbHUKU. [Ipu 3TOM HEOOXOIUMO MOMHUTH, UTO HE CJIe-
IyET COCNUHATh JIMHUSIMH CKBAXKMHBI, PACIIOJIOKEHHBIE HA MPOTUBOIIOJI0KHBIX
KPbUIBSIX CTPYKTYpBI. 3aT€éM BBIOMpAIOT CEYEHUE HM3O0TUIIC U COOTBETCTBEHHO
MPOU3BOJISAT UHTEPIIOSUIO OTMETOK MEXKIAY CKBRXKMHAMU TaK, YTOObI OTMETKH
M30TUIIC OB KPaTHBI BBIOPAHHOMY MX CEUEHHUIO. 3aTeM OJHOMMEHHBIE OTMET-
KA COCAMHSIOT TJIaBHBIMH M30JUHUSAMHU (M30THIICAMH) M TOJYYAIOT CTPYKTYp-
HYIO KapTy TOH HJIM HHOU CTPYKTYpHI (puc.47).

[Ipy mocTpoeHUH CTPYKTYPHOH KapThl 3TUM CHOCOOOM ISl YIPOILEHUS
PEKOMEHIyeTCSl MOJIb30BAThCS MAJETKOMW, KOTOpAasi Ha3bIBA€TCS BBICOTHOM ap-
¢doii. Ona mpencrapiser coOON psii NMapaJieIbHbIX JIMHUHN, MPOBEIEHHBIX HA
OJIMHAKOBOM PAaCCTOSIHUM APYT OT Jpyra. BeicoTHas apda BbluepuuBaeTCs Ha
Kkasbke. [Ipu monp30BaHUU BBICOTHOM apdoii Mpeanonaraercsi, YTo pacCTOSHHUE
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MCXKAY ABYMS COCCAHUMU JIMHUAMH COOTBCTCTBYCT BBI6paHHOMy CCUCHHIO U30-
T'uIIC. HaneTKy HAKJIaAbIBAIOT Ha INIaAH PACIIOJI0KCHHUA CKBAXKMH W 3aTCM JCJIAI0T
HAKOJIbI HAa JIMHUAX, T'AC IMOJIYUalOT TOYKH, KPATHBIC CCUCHUIO U30T'UIIC.

Puc.47. TloctpoeHue CTPYKTYpHOU KapThl IO CIOCOO0Y TPEYrOJILHUKOB C MIOMOIIBIO BBI-
cotHoit apdel (Mo M.A. XKnanony):

a - BeIcoTHast ap(a: O - cTpykTypHas kapTa (1udpaMu B Kpy’KKax MOKa3aHbl OTMETKH IIACTa)

Cnocob ceonoeuueckux paspeszos (npoghuneir)

OnuceiBaeMbIil cocod MpUMEHSIETCA AJISl CTPYKTYP, OCJIOKHEHHBIX pas-
PBIBHBIMU HApYUIEHUSIMH, @ TAKXKE JJIS1 Y3KUX BBICOKOAMIUIATYIHBIX CKJIQJOK.

Meton TpeyroJIbHUKOB B 3THUX CIIy4asX MOKET MPUBECTU K CYLIECCTBEH-
HBIM OIIMOKaM, TaK KaK MHTEPHOJSALMS MOXKET IPOU3BOIUTHCS JTUO0 MEXKIY OT-
JETbHBIMU TEKTOHUYECKUMU OJIOKAMU CTPYKTYpPHBI, JUOO Jaxe MEXKAY pa3ind-
HBIMH CTPYKTYPaMH.

JI7ist mocTpoeHus CTPYKTYPHOUM KapThl paccMaTpUBaeMbIM CIIOCOOOM B €€
Macitade CTPOSAT PsJl MOMEPEUHBIX T'€OJOTHUECKUX Pa3pe30B MO JUHUAM IIPO-
¢dunei, Mo KOTOPHIM MPOU3BOJAT Pa3BEIIKY MECTOPOXKICHUS. 3aTEM BBIOUPAIOT
CEUCHHE M30TUIIC U HA PACCTOSHUAX, PABHBIX 3TOMY CEUECHHIO, MPOBOJST TOpHU-
30HTAJIbHBIC MApAJJICIbHbIC JTUHUU. [10Ty4eHHbIE TOYKN NEPECCUEHUS ITUX JIH-
HUH ¢ KpoBjel (MMOAOIIBOW) IiacTa CHOCST Ha JIMHUIO NMPOQUIS C COOTBETCT-
BYIOIIIMMHM OTMETKAaMH, a 3aTEM Ha IJIaH PACIOJI0XKEHUS CKBAKUH. OTHOMMEH-
HbIC OTMETKH COCIMHSIOT IUIABHBIMU JIMHHSAMH (M30THIICAMH) W IOJYYarOT
CTPYKTYPHYIO Kapry.

Korma crpykTypa OCHOXHEHa pa3pbIBHBIMU HApPYLICHHUSIMH, JOMOJHH-
TEJIbHO HAXOJSIT TOYKH HUX IEPECEUYEHUs C TOPU3OHTAIBHBIMHU JIMHUAMHU. Ha
IJIAHE PACIIONIOKEHHS CKBAXXUH MPOBOJAT TOPU30HTAIN MOBEPXHOCTH Pa3pbIB-
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HOT'O HapylIeHUs. 3aTeM B IpejiesiaX BUCSIYETO U JIEKAUEro KPbUILEB BhIUEPUH-
BAIOT U30THUIICHI JO MEPECEUCHUS C TOPU3OHTAISIMU MTOBEPXHOCTU HAPYILICHHUS.

KpoMme onrcanHbIX ciocO00B MOCTPOEHUSI CTPYKTYPHBIX KapT, CYIIECTBY-
€T elé KOCBEHHBIM CrocOo0, OCHOBaHHBIM HAa MOCTPOCHHUHM CTPYKTYPHOU KapThl
METOJIOM TPEYTOJIbHUKOB MO KaKOW-THUOO0 OMOPHOW MOBEPXHOCTU U KapThl U30-
XOp /10 HUKE3aJIETAIIIEro MPOIYKTUBHOIO Iacta. M30Xopsl - 3TO JIMHUM pPaB-
HBIX BEPTUKAIBHBIX MOIIHOCTEH MEXAY JBYMS OMOPHBIMH IOBEPXHOCTSMH.
CyMMma aObCOIIOTHOM OTMETKH OMOPHOIO IJIacTa U BEJIMYMHBI U30XOPHI JaET a0-
COJIIOTHYI0 OTMETKY HHUXE3aJIeTaloNIero MPOAYKTUBHOIO Ilacta. Takue mo-
CTPOCHHS UCIIOIb30BAINCH, HampuMmep, B Ypano-lloBomkbe ajisi co3jgaHus
CTPYKTYpPHBIX KapT MO IJIacTaM JIEBOHA WM NPUMEHSIOTCA ceilyac aig Mo-
CTPOCHHS CTPYKTYpHBIX KapT B 3amagHoil CuOupu mno riry0oKo3ajieraroimm
npoayktuBHbIM Tu1acTaM (F0g,101, BYg, BYy).

7.8. locTpoenne KapT TOMMUH (MOIIHOCTEH)

Kaptbl MOImHOCTH MMEIOT OOJBIIOE MPAKTUYECKOE 3HAUYCHUE B HedTe-
MIPOMBICIIOBOM T€OJIOTMH [Jisi pacyéta oObema HedTe- WIM Ta30HACHIIEHHON
YacTHU 3aJICKU MPU MOJCUETE 3aMacoB, A THIAPOAMHAMUYECKUX PACUETOB MpPHU
COCTaBJICHUU TEXHOJIOTUYECKUX CXEM M MPOEKTOB pa3pabOTKH, JJIsl pa3MeIeHUs
N0OBIBAIONIUX M HArHETaTEJbHBIX CKBAXKHH, JJIA MPOTHO3UPOBAHUS HAMpaBiie-
HUW OOBOJHEHHUS 3aJIeKHU B MPOIECCE MOAJIEPKAHUS MJIACTOBOTO JAaBICHUS IMy-
TEM 3aKauK{ BOJIbI.

Paznuuaror xapThl cymmapHoil, 3¢ dextuBHol 1 3ppekTuBHON HedTera-
30HACHINIICHHON MoINTHOCTeH miacta. CyMMapHas MOIIHOCTh (MJIM 00mas MoI-
HOCTB TUTAaCTa) - 3TO MOIIHOCTH IUIACTa OT KPOBJIH JIO TOJIOIIBHI, ONPEACISACTCS
KaK pa3HUIla MEeXAy r1yOUHAMU 3aJieraHusl MOJIOIIBbI M KPOBIHU 1uiacTa; 3 dek-
THUBHAsl - 3TO MOIIHOCTh IIaCTa OT KPOBJU JO MOJOIIBBI 3a BBIYETOM BCEX
IUTOTHBIX HEMPOHUIIAEMBIX MPOCiIoeB; 3 dekTuBHas HedTeHachIeHHas (ra3o-
HACBIIICHHAS) - 3TO 3P(PEKTUBHAS MOIIHOCTh IUIACTA OT KPOBJIH JIO TIOBEPXHO-
CTU BOJOHE(PTAHOTO KOHTAKTA.

Meroauka NOCTpOEHHSI KapT MOIIHOCTEH aHAJIOrMYHa METOJIUKE I10-
CTPOCHHS CTPYKTYPHBIX KapT CIOCOOOM TpPEyroJibHUKOB. BHauane cocTaBisioT
IJIaH PAcCIOIOKEHUsI CKBAXXUH, HOMEP BEPTUKAJIbHOW CKBAXKUHBI MMOJIMUCHIBAIOT
OKOJIO €€ YCThsl, a HOMEpP HMCKPHUBICHHOW CKBA)XXUHBI - B TOYKE MEPECEUCHUS
CTBOJIOM CKBaXHUHBI KpOBJIH TutacTa. OKOJIO HOMepa CKBAXKUHBI YKA3bIBAIOT 3HA-
YeHUE MOIIHOCTH IIACTa, ONMPEACISIEMOE B pe3yJibTaTe J€TATIbHOW KOppEIsIuU
U 00pabOTKH KOMIUIEKCA MPOMBICIOBO-T€O(U3NYECKUX MATepHUaNIOB. 3aTeM
TOYKUA CKBAXUH COCTUHSAIOT MPAMBIMHU JUHUAMHU C TEM, YTOOBI, IO BO3MOKHO-
CTH, MOJYYUTh PABHOCTOPOHHUE TPEYTOJIbHUKH, 3HAUEHUS MOIIHOCTEH HHTEp-
MOJIUPYIOT MEXKIY co00il. TOUKM C OJUHAKOBBIMU 3HAYEHUSIMU MOIIHOCTH CO-
€AUHSIOT TUIABHBIMU JIMHUSAMH, HA3bIBAEMbIMU H30MaxuTtamu. [loaTomy KapThbl
MOIIHOCTH Ha3bIBAIOT €UIE KapTaMHu U30IaXUT.

[Ipu noctpoenun KapThl 3HPEKTUBHBIX HEPTEHACHIIIEHHBIX MOIIHOCTEHN
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CTPOSAT BHavasle KapTy 3 ()EKTUBHBIX MOIIHOCTEN, KOTOPYIO 3aT€M HaKJaJblBa-
I0T Ha KapTy C BHEIIHUM M BHYTPEHHUM KOHTypaMH He(TeHOocHOCTH. B mpene-
JaX BHYTPEHHETO KOHTYpa HE()TEHOCHOCTH M30MAaXUThl 3P(HEKTUBHOU MOIITHO-
CTM OyAyT MOJHOCTBIO COOTBETCTBOBATH 3()PEKTUBHON HE(PTEHACHIILICHHON
MOIIIHOCTH I1acTa. Mexxay BHYTPEHHUM M BHEIIHMM KOHTYypaMu He(TEHOCHO-
CTU u30naxuThl 3QPeKTUBHON HE(PTEHACHIIIEHHOW MOIIHOCTU MPOBOASAT MYyTEM
MHTEPIOSIUNA MEXKIY MaKCUMaJIbHBIMU 3HAYEHUSMH MOIIHOCTH HAa BHYTPEH-
HEM U - HyJICBBIM Ha BHEIIHEM KOHTYpe HepTeHocHocTH (puc.48).

——
e T "-un_h_‘

s FE R

Puc. 48. Kaptsl 3pdexruBHbIX (a) ¥ 3pheKTUBHBIX He(TCHACHIICHHBIX (0) MOIIIHOCTEH 15
tactoBo# 3anexu (mo M.A. YKnanosy):

1w 2 - BHEIHUHN ¥ BHYTPEHHUH KOHTYPBI HEQTEHOCHOCTH; 3 — U30MaXUTHI.
udps! y CKBaKMH: BBEPXY - HOMEP CKBa)KUHBI; B cepenuHe — 3¢ exTHBHAs MOLUIHOCTh, BHU3Y —
s¢dexTrBHAA He)TEHACHIIEHHAS MOIIHOCTb.

Takue kapThl HEOOXOAUMBI TIPH TOJICUETE 3aMacoB, TPOSKTUPOBAHUH Pa3-
pabOTKH HEPTAHBIX U Ta30BBIX 3aJIEKEH, pa3MEIIeHUH JOOBIBAIOIINX U HarHEeTa-
TEJIbHBIX CKBAKHH.

I'1aBa 8

Oxpana neop u okpyscaroueii cpeovt

B yciioBHsSIX Hay4YHO-TEXHUYECKOIO MPOrpecca, CocoOOCTBYOUIETO ObICT-
poMy pa3BUTHIO He(Tera30/100bIBAOIICH MPOMBIILICHHOCTH, BCE Oojiee Bo3pac-
TaeT BJIMSHUE YEJIOBEYECKOW JIEATEIbHOCTH Ha HEJpa Hallel MIaHEThl U OKPY-
Karlyo cpeay. Be€ octpee cranoButTcs mnpobiiema oxpaHbl Henp. Pemenue
3TON MpoOiaeMbl B He(Tera3oao0bIBaIONMICH MPOMBIIIJIEHHOCTH IPHOOpEeTaeT
0Cc00YyI0 BaXHOCTb, MOCKOJBKY TaKH€ MPUPOJHbIE OOraTrcTBa, Kak He(Th U ras,
HE OECKOHEYHBI.

Oxpane Henp HeTAHBIX W Ta30BBIX MECTOPOXKIACHUU B HAIIEH CTpaHe
Npuaa€TCs BEChbMa BAXXKHOE 3HaueHWE. B uumcie nepBbhix AekpeToB COBETCKOU
BJIACTU ObUT JCKPET O HALlMOHAJIM3AIMK 3€MJIM U HEJAP Halllell CTpaHbl, MOMAIMHU-
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cannbiid B saBape 1918r. Hammonanuzanus weap B Coserckoit Poccuu mo3Bo-
Juia BIEPBbIE B MUPE BECTU IUIAHOBOE M3YyYEHHE, Pa3pabOTKy, OXpaHy HEOp U
OKpY’Karolen cpeabl HePTSIHBIX U Ta30BbIX MECTOPOXKACHUNU U 00eCIeunBaTh,
TakuM 00pa3oM, ycioBus st 3PGEeKTUBHOTO UCTIOIB30BaHUS 3alIacOB HEPTHU U
rasa, OypHOro pocTa COIMaTUCTUUECKON IKOHOMUKH B I[EJIOM.

CounanucTuuecKuii MPUHIUI BIIAJICHUs] HEJpaMU MO3BOJISI MPOBOJUTH
CUCTEMATHUYECKUE U TUIAHOBBIE F€OJIOTUYECKUE UCCIIeIOBAHMS, OOOCHOBBIBATH U
OCYHIECTBJISITH MEPhI MO 3(PPEKTUBHOMY HCIOIB30BaHUIO 3aMacoB HEQTH, rasa,
oXpaHe HeAp B MaciiTade Bcero MecTopoxkaeHus (00bekTa), Bcell Hedrerasono-
ObIBaIOIEH MPOMBIIIUIEHHOCTH C YYETOM JOJTOBPEMEHHBIX MEPCIEKTUB pa3BU-
THSI COBETCKOM SKOHOMHKH U OOIIECTBA.

B coBpeMeHHBIX YCIOBHUAX, B 3aKOHAX M MOCTAHOBJICHUSIX TPABUTEIbCTBA
P® mnpenycMaTpuBarOTCS KOHKPETHBIE KPYIHBIE MEPONPUSITHUS MO YCHICHUIO
00pbOBI 3a KOMIUIEKCHOE, 3 (PEKTUBHOE HMCMHOIb30BAHUE 3aMacoB Henp HeTd-
HBIX U Ta30BBIX MECTOPOXKJICHUI, OXpaHe HEJP U OKpYKarollel cpeabl Mpu oc-
BOCHHH 3TUX MecTopoxaenuii /31,36,37,38/.

PazpaboTka Mmectopoxienuil He)TU U rasza, KaKk U APYTUX MOJE3HBIX UC-
KOIAeMbIX, JOMYCKAeTCs MPU HAJIMYKUU TOPHOTO OTBOAA, yTBep:ka&éHHoro ['oc-
rOpTEXHAI30pOM. ['OpHBIM OTBOJ — 3TO YaCTh 3€MHBIX HEJNP, MPEAOCTABISIEMbIX
MNPEANPUATUIO JIJIs1 TPOMBIIIIIEHHON pa3pabOoTKH COAEpKAIMXCsl B HEM 3aiexeit
MOJIE3HBIX HCKOIMAEeMbIX, pa3Mepbl TOPHOTO OTBOJA OMPENENAIOTCA TPaHUIIAMU
pa3BeaHHOTO MECTOPOXKAeHUs. /{151 moaydeHusi TOPHOTO OTBOJIA MPEANPHUATHE,
KOTOPOMY MPEJICTOUT BECTU Pa3pabOTKy MECTOPOKICHHUS, JOJKHO MPEACTABUTh
B yIpaBJieHHe OKpyra ['ocroprexHaizopa NpoeKT roOpHOro OTBOJA.

[TpoekT ropHOrO OTBOJA COJEPKUT: a) KPAaTKYIO I'eOJIOTUICCKYIO Xapak-
TEPUCTUKY MECTOPOXKICHHUSI, TAHHBIE O 3alacax, CBEJCHUSI O CMEXHBIX TOPHBIX
OTBOJIaX, O 3aCTPOCHHOCTH TEPPUTOPHUI, 00 UCIOJIB30BAHUH 3€MEJIbHBIX y4acT-
KOB HaJl TOPHBIM OTBOJIOM, O JPYTUX IMOJE3HBIX MUCKOMAEMbIX, HaXOISIINXCS B
HeJ[paXx TOPHOI'O OTBOJA, COOOpPa)KEHMsI O KOMIUIEKCHOM HCIIOJIb30BaHUU 3aria-
COB BCEX IOJIC3HBIX HCKOIAEMbIX W JIp.; 0) KOIMHUIO TONMOTrpaduvecKoro IiaHa
MOBEPXHOCTH B T'PaHMIIAX TOPHOTO OTBOJAA M KOIHUIO CTPYKTYPHBIX KapT B Mac-
mrabe He menpue 1:25000 ¢ ykazanumem 3anexel, a Takke yBS3aHHBIC CO CTPYK-
TYPHOM KapTOM reoJIOTHYECKHE pa3pe3bl, Ha KOTOPBIX yKa3aHbl ITyOWHBI 3ae-
TaHUS IPOYKTHUBHBIX HHTEPBAIOB /35/.

[IpaBuiiamu 0 OXpaHe HEIp MpHU pa3pabOTKEe MECTOPOXKAEHUN HEDTH U
rasa npejycMaTpuBaeTcs:

MIpUMEHEHNE HanboJiee pallMOHAIBHBIX U 3P(HEKTUBHBIX METOA0B JOOBIYN
JUTsl HanOoJiee MOJTHOTO U3BJICUCHHS HE(PTH, Ta3a NpHU JAHHBIX T€OJOTMYECKUX U
TEXHUKO-3KOHOMHYECKUX YCIOBUSIX pa3paboTKy;

HEJIONYIIIEHNE CBEPXHOPMATUBHBIX MOTEpb HEPTH, raza, KOHAEHCaTa B
HeJpax, a TaKke BbIOOPOYHOU pa3paboTKu HamboJiee MPOAYKTUBHBIX YUYaCTKOB
3aJIe’KH, MPUBOJAIIMX K PE3KOMY YXYJIUIEHHUIO MOKa3areleld pa3paboTKH Bcei
3aJIeKU M K CHUKEHHMIO YPOBHS KOHJIMIIMOHHOCTH OCTABILIMXCS 3aMacoB; OCYyIle-
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CTBJICHHE JOPa3BEIKH MECTOPOKICHHS, IIEPEBO BCEX pa3pabaThiBacMbIX U J0-
MTOJTHUTEIHFHO MOJITOTOBICHHBIX K pa3pa0dO0TKe 3al1acoB B BLICOKHE KaTETOPHH;

COCTOSIHUE U ABIKCHHE 3aI1acOB;

HEJIOMYIICHUE TMOPYU 3aMacoB pa3padaThIBAEMbIX U COCETHUX MECTOPOK-
JIEHUH,

HanOoJiee TMOJIHOE W3BJICUCHHUE W3 HEJpP TMOIMYTHBIX IMOJIE3HBIX HCKOTae-
MBIX B KOMIIOHEHTOB, COJSPKAIIMXCS B OCHOBHBIX ITOJIC3HBIX HCKOIAEMBIX;

OoXpaHa MECTOPOKJICHHH ITOJIC3HBIX MCKOIMAEMBIX OT 3aTOIUICHHS, IMOXKa-
pPOB U Jpyrux (paKTOpoB, CHMKAIONIUX MPOMBIIIUICHHYIO IIEHHOCTh MECTOPOXK-
JCHUS;

0e30macHoe BeICHUE BCeX pabOT U OXpaHa OKPYKAIOIIECH Cpe/Ibl.

8.1. OxpaHa Heap npH pa3oypuBaHUH HePTIHBIX H Ta30BbIX
MeCTOPOXKIAEHU I

JI7ist BbINOJIHEHUST TPEOOBAHUI 10 OXpaHe HeAp Mpu pa3OypuBaHUU HEd-
TSAHBIX U Ta30BbIX MECTOPOXKIACHUN JOJKHBI OBITh COOIIOJICHBI CIEAYIOIIUE OC-
HOBHBIE YCJIOBUS:

MPUMEHEHHUE TEXHOJOTUM OypeHus, o0eclneunBaroliel npeaynpexacHue
BBIOPOCOB, MOIJIOLIEHUH, 00BAJIOB U IPYTUX aBAPUUHBIX CUTYalIUN;

ONpOoOOBaHKE TPOMEKYTOUHBIX (HEHMPOCKTHBIX) WHTEPBAJIOB NPH HAJIU-
Yuu HeTEerazonposiBICHHUM, OJaronpusTHBIX JTaHHBIX MPOMBICIOBON reodusn-
KM, KEpHa, Iu1amMa i 0ojiee MOJIHOW OIeHKH HE(TEra30HOCHOCTH BCEro paspe-
34,

BCKPBITHE MPOAYKTUBHBIX HHTEPBAJIOB C MPUMEHEHHEM MPOMBIBOUHBIX
KUJKOCTEH, 00ecneunBaONINX MUHUMAIbLHO BO3MOXHOE 3arps3HEHUE Mpu3a-
OOIHOI 30HBI U YMEHBIIIEHUE MTPOTYKTUBHOCTU CKBAKUHBI;

BBIOOp KOHCTPYKIMU CKBaXUHbI, 000pyaoBaHus (uibTpa, obecreyu-
BaloIuX Oe3aBapuitHyl0 ¥ 3()(PEKTHBHYIO JKCIUTyaTanuio (B COOTBETCTBHH C
MIPOSKTHBIMH JJAHHBIMH);

oOecrieueHUEe HAJIC)KHOW M30JSIUU BCeX He(TEerazoBOAONPOSBIISIIONIUX
(TTOTJIOMIAIONNX) HWHTEPBAJIOB M TEPMETH3AIMM 3aKOJOHHOTO IPOCTPAHCTBA
(Ipu IEMEHTUPOBAHUU SKCILTyaTallMOHHOW KOJIOHHBI) JUIS TPEIOTBPAICHHUS
HEKOHTPOJIUPYEMBIX 3aKOJOHHBIX MEPETOKOB (JIIOUAOB U CO3/JaHUS XOPOIIEH
CBSI3U CKBa)KHHBI U IJ1aCTa 4epe3 nephopalvoHHbIE OTBEPCTHS;

BBIOOp croco0a BCKphITHS Tutacta (nepdopamuu 3KCIUTyaTaluoOHHONW KO-
JIOHHBI TTOCJIC TIEMEHTHPOBAHUS), 00ECIICYNBAIONIETO MaKCUMAIBHBIN (B COOT-
BETCTBUU C TPOCKTOM) JEOUT CKBOKHHBI W €€ XOpOIlee TEXHHYSCKOE COCTOS-
HUE;

BBIOOp WHTepBasia mepdopanuy, oOecreUnBarONd MakcuMaabHOe (110
MOIITHOCTH) BCKPBITHE MPOJAYKTHBHOTO MHTEpPBaJa IMPU YCIOBHH MPEIOTBpAIIe-
HUS TPEXKICBPEMEHHOTO OOBOJHEHHUSI MMOJJOIIBEHHBIMH BOJIaMH U TIPOPHIBA ra3a
W3 Ta30BO MIAIKH,

BBIOOp croco0a OCBOEHHMS CKBAXKUHBI, 00ECIIEUYNBAIOIIET0 MAKCUMAaIbHbIN
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(pOEKTHBIN) ee 1eOUT, MPeAOTBpAIEHUE OTKPHITOr0 (DOHTAaHUPOBAHUS U APY-
T'MX aBapUUHBIX CUTyalui (paspymieHus mpru3ab0WHON 30HBI, CMSTHS KOJOHHBI
u ap.);

MPOBEJICHNE KOMIUJIEKCA TIIYOMHHBIX HCCIENOBAaHUM TpU ONMPOOOBAHUU
CKBaXXUHBI M MPOOHOM SKCIUTyaTalluu JUIsl MOJy4eHUs HEOoOXOAMMOro oObema
nHpOpMaLK O Te0JIOro-PU3NIECKUX CBOUCTBAX O00BEKTa OMpoOOBaHUS, CBOM-
CTBax IJIACTOBBIX (DIIOUAOB, IMJIACTOBBIX YCIOBHSX, NPOJYKTUBHOCTU U JIp. C

IEJBIO JTYYIIero 00OCHOBAHUS CXEMBI, MMPOEKTa pa3paboTku (IPOCKTa OIMBITHO-
NPOMBIIUICHHOM 3kciutyaranun) /7, 8, 15,17,20,24,27,31,33,35,36,37/.

8.2 OxpaHa okpy:xkaouiei cpeabl

PazpaboTka HEeTSHBIX M Ta30BBIX MECTOPOXICHUN OKa3bIBAE€T 3HAYU-
TEJIbHOE BIIMSIHUE HE TOJIBKO HA HEZPa, HO U HA OKPYKAIOIIYI0 IPUPOAHYIO Cpe-
ny. Tak, mpu pa30ypuBaHUU U HKCILUTyaTallMM MECTOPOKICHUM MOJI CTPOUTEINb-
CTBO CKBa)XMH, KOMMYHHKAIIUMA, MPOMBICIOBBIX OOBEKTOB 3aHUMAIOTCSl 3HAYM-
TEJIBHBIC YYACTKU 3€MHOM IMOBEPXHOCTH (CEIBCKOXO3SHUCTBECHHBIE, JICCHBIC YTO-
1bsl U Ap.). BO3HUKAIOT MOTPEOHOCTH B BOJIOCHAOKEHHUH, KOTOPBIC B OOJIBIINH-
CTBE CIIy4aeB MOKPBHIBAIOTCS 3a CUET Ha3€MHBIX UCTOYHUKOB. Co3maroTcs ycio-
BUSI JJISI 3arpsi3HEHUSI BOJHBIX OAcCEWHOB, TPYHTOBBIX BOJI, BO3YIIHOrO Oac-
celiHa mpu OypeHHH, OCBOCHUHU, IKCIUTyaTalluM CKBAaXKWH, HAPYIIECHUS MMOYBEH-
HOTO U PACTUTEIBHOIO MOKPOBA, OCEIAHUSI 36MHOM MTOBEPXHOCTH U JIP.

[TosTomMy mpu pa3OypuBaHUM U IKCILTyaTallMK HEPTAHBIX U Ta30BbIX Me-
CTOPOXKIACHUN HEOOXOIUMO OCYIIECTBISATH CIAEAYIOIINE OCHOBHBIE MEPHI:

COKpamniaTh pa3Mepbl 3€MENbHBIX YTOJUM JJIs TPOMBICIOBBIX COOpPYXKe-
HUI;, OCYIIECTBJIATh PEKYJIBTUBALMIO MOYBBI TOCe (HMJIH, €CJIM BO3MOIKHO, BO
BpPEMS) UCITOJIB30BAHUS ITHX YTOJIUN;

MpeAOTBPAILIATh 3arpsi3HEHUE aTMOC(hEpbl, 3eMHOM MOBEPXHOCTH, €CTECT-
BEHHBIX BOJOEMOB, IPYHTOBBIX BOJ razamu, He(ThIO, TJIACTOBOM BOJIOW, XUM-
peareHTaMu U IPyTUMHU OTXOJaMU He(PTErazoBoro npou3BOACTBA;

COKpauiaTh NOoTpeOJieHUe BOJ €CTECTBEHHBIX BOJOEMOB, NMEPEXOJUTh HA
BOJI0OOOPOTHYIO CUCTEMY BOJOCHAOKEHUS;

KOHTPOJIMPOBATH U NMIPEAOTBPAIATH OCEIAHNE 3€MHOU MOBEPXHOCTH.

Pa30ypuBanue HeTAHBIX U Ta30BbIX MECTOPOXKJICHHUI HanboJiee OLlyTH-
MO BJIMSIET Ha COCTOSIHME TOYBBI, CEIbCKOXO3SMCTBEHHBIX U JIECHBIX YI'OJIHM.
[TouBa, pacTUTEIBHBIN (M XUBOTHBIH) MHp - HauOOJee PAHUMBIC SJIICMCHTBI
MPUPOJIHON IKOJIOTUYECKON CUCTEMBI MpU pa3OypuUBaHUM HEPTAHBIX U Ta30BbIX
MECTOPOXKJICHUN. XOTA MOYBa, TaK K€, KaK >KUBOTHBIM M PACTUTEIBHBIA MUD,
KHCJIOPOA atMoc(epbl U BOJA, OTHOCUTCS K TPYIIIE €CTECTBEHHO CaMOBO300-
HOBJISIIOIUXCSI PECYPCOB, MPU COBPEMEHHOM YPOBHE JESTEIBHOCTH YEJIOBEKA
OHa TepseT CBOM KOMIIEHCAIIMOHHBIE CIIOCOOHOCTH CaMOBOCIIPOU3BO/ICTBA B HE-
00XOAMMBIX JJIs1 00IIIeCTBa MacIITadax.

bosblIoit ypoH HaHOCHUTCSI TOYBE MTPOMBINIJIEHHONW JIEATENBHOCTBIO YETO-
Beka. [louBa 3arpsi3HseTCS XUMUYECKUMU U IPYTUMH OTXOJaMU IIPOU3BOJICTBA,
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paspyliaeTcs B Mpolecce TOPHBIX paboT u T. 1. [loTepu miIog0poHBIX 3eMellb
OCOOCHHO OIIYTUMBI B CBSI3M C TE€M, UTO CYIIECTBYIOUIHUE PE3EPBbI HEUCHOJb-
3YEMBIX TUIOJIOPOJIHBIX 3€MEJIb MOCTOSHHO COKPAIIIAIOTCS.

CoxpaHHOCTh 3eMJIM KaK LIEHHEHIIero OorarcTea Hailel CTpaHbl — OJIHA
U3 TJIaBHBIX 3a/1a4, KOTOPYIO pellajo MEPBOE B MUPE COIUATUCTUYECKOE TOCy-
JApCTBO pabOYUX U KPECThSIH C MEPBBIX THEH €ro 00pa3oBaHMs.

3emJist SIBISIETCS TJIaBHBIM CPEJICTBOM IMPOU3BOJCTBA B CEJIBCKOM XO3sIH-
CTBE€ U IUIOIIAIHBIM 0a3UCOM pa3MEIICHUs U Pa3BUTHUS BCEX OTpacieil HapoaHO-
ro xo3siictBa. Hayuno o00CHOBaHHOE, pallMOHAIIBHOE MCIOJb30BAHUE BCEX 3€-
MeJlb, OXpaHa UX - OOllleHapoHAs 3a7a4a.

[Ipeanpusitus, pazpadaThIBAIOIIUE MECTOPOKIACHHUS TOJIE3HBIX HCKOMae-
MBIX OTKPBITBIM WJIM MOA3EMHBIM CIIOCOOOM, MPOBOJSIINE T'€OJIOrOpa3BeI0Y-
HbIE, CTPOUTENIbHBIE UM UHBIE Pa0OTHl HA MPEOCTABICHHBIX UM BO BPEMEHHOE
MOJIb30BAHUE CEITHLCKOXO3SIICTBEHHBIX 36MJISIX WJIH JIECHBIX YTOJIbsIX, OOs3aHBbI 32
CBOM CYET MPUBOAUTH ATU 3€MEIbHbIE YYaCTKH B COCTOSIHUE, MPUTOJHOE st
UCIIOJIb30BaHUs B CEJILCKOM, JIECHOM HJIM PHIOHOM XO3SHCTBE, a MPU MPOU3BOJ-
CTB€ yKa3aHHBIX pa0OT Ha IPYTUX 3eMJISIX — B COCTOSIHUE, IPUTOJIHOE JJIS HC-
MOJIb30BAHUS MX MO HAa3HAYEHUIO. 3€MEJIbHbIC YYACTKHU JIOJKHBI IPUBOJUTHCS B
MIPUTOJIHOE COCTOSIHUE B XOJ€ padOT WM HE MO3/HEEe, YeM B TEUEHHUE Toja Mo-
cJie 3aBeplileHus padorT.

[IpoMmblIlLIEHHBIE U CTPOUTENIbHBIE MPEANPUATUS 00s3aHbl HE JOMYCKATh
3arpsi3HEHUS CEJIbCKOXO03UCTBEHHBIX U JAPYTUX 3€MEJb MPOU3BOJICTBEHHBIMU U
JIPYTUMU OTXOJIaMH, a TAK)KE€ CTOUHBIMU BojaMu. OHM 00s3aHbI TAK)XKE CHUMATh,
XpaHUTh U HAHOCUTH TUIOJIOPOJHBIN CIIOM MOUYBBI HA PEKYJIbTUBUPYEMbIC 3€MIIH,
a IpY SKOHOMUYECKOH 11e71eCO00Pa3HOCTU U Ha MAJIONIPOAYKTUBHBIE YTOJIbS.

B utone 1976 r. Obuto mpuHATO TOcTaHOBICHHE «O PEKyJIBTUBAINH 3€-
MeJib, COXPAaHEHUHU U PAILMOHAIIBHOM HMCIOJIb30BAHUM TUIOJOPOHOTO CIOS T0Y-
BbI MIpU pa3pabOTKe MECTOPOXKACHUH IMOJE3HBIX MCKOMAaeMbIX U Topda, mpose-
JIEHUU Te0JIOrOPa3BEI0YHBIX, CTPOUTENBHBIX U IPYTUX PA0OT».

MeponpusTusi M0 BOCCTAHOBIICHUIO TJIOJA0POAUS PEKYJIbTUBUPYEMBIX 3€-
MeJTb IS UCTIOJIb30BaHUS B CEIIbCKOM WIIHM JICCHOM XO3sHCTBE (BHECEHHE YI00-
PCHHMIA, U3BECTKOBAHKME U JPYTrHe pabOThI) OCYIIECTBIIIOTCS 3EMIICTIONIB30BaTe-
JSIMH, KOTOPBIM TiepenaroTcsi (BO3BpAIAIOTCS) 3€MJIM, 3a CUET CPEICTB Ipe-
NPUSATUNA U YUPEXKICHUH, TPOBOJAUBIINX HA ITUX 3€MJISIX PabOThI, CBSI3aHHbBIE C
HapyIlIeHUEM MTOYBEHHOT'O MOKPOBA.

VYcnoBus npuBeneHus 3eMeilb, MOYBEHHBIM MOKPOB KOTOPBIX HApYIIEH
pu pa3pabOTKe MECTOPOXKICHUM MOJIE3HBIX MCKOMAEMBIX M JAPYrux padoT, B
COCTOSIHUE, MPUTOAHOE ISl UCIIOJIb30BAHUS B CEITbCKOM, JIECHOM U PBIOHOM XO-
3SIUCTBE, a TaKXKe, MOPSAJOK UCIOJIb30BaHUSI CHUMAEMOTO IIPU MPOBEICHUM YKa-
3aHHBIX PA0OT IMJIOJOPOAHOTO CJOSI MOYBHI YCTAHABIMBAIOTCS Ha OCHOBE COOT-
BETCTBYIOILIMX MPOEKTOB OpraHaMHu, MPEeAOCTaBISIONINMU 3€MEIbHbIE YYAaCTKH B
MOJIb30BAaHHUE.

B paiionax Kpaiinero CeBepa, MyCTBIHHBIX pailOHax U HEOOXKUTHIX OTIa-
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JEHHBIX MECTHOCTSIX YCJIOBHS MPOBEJCHUS YKA3aHHBIX PAa0OT OMPEACIISIIOTCS B
Ka)XJIOM KOHKPETHOM clly4yae aJIMUHUCTpaluei 00J1acTu 1 MUHUCTEPCTBOM WJIIU
BEJIOMCTBOM, KOTOPOMY IIPEAOCTABIISIOTCS 3€MEIbHBIE YUACTKHU B MOJIb30BaHUE.

OTBOJ 3eMENIbHBIX YYACTKOB, 3aHATHIX CEIbCKOXO3SIMCTBEHHBIMHU YTOIbs-
MU, TIOJI pa3pabOTKy MECTOPOKIECHUN MOJE3HBIX UCKOMAEMbIX U J0ObIYY Topda
JEUCTBYIOIINM MPEANPUATHSIM, OPraHU3aUAM U YUPEKICHUSIM IPOU3BOTUTCS C
Y4€TOM BPEMEHH, HEOOXOIUMOTO ISl MPOBEICHUSI COOTBETCTBYIOIIUX MOATOTO-
BUTEJIbHBIX PabOT, KaK MPaBUJIO, MOCJE OCYIIECTBICHHUS UMU PEKYJIbTHBALIUU
paHee OTBEIEHHBIX 3€MENIbHBIX YYaCTKOB, B KOTOPBIX OTIAaJIa HAOOHOCTD, U Tie-
peladyu 3TUX YYACTKOB COOTBETCTBYIOIIMM 3€MJIEMOIB30BATEIISIM, MO0 HaHece-
HUSA IUIOAOPOHOTO CJI0SI TOYBBI HA MAJIONPOAYKTUBHBIE YTOJIbSI.

3aTpaThl MO PEKYJIbTUBALIMKU 3€MENb, 10 BOCCTAHOBICHUIO IJIOJAOPOAUS
PEKYJIbTUBUPYEMBIX 3€M€JIb, @ TAKXKE CHATUIO MIIOJOPOHOTO CJIOS MOYBKI, Xpa-
HEHHUIO U HAHECEHMIO €r0 Ha PEKYyJIbTUBUPYEMbIC 3€MJIM WM MaJIONPOAYKTHUB-
HBIE YTObsl OTHOCSITCSA

pu pa3paboTKe MECTOPOKICHUM MOJIE3HBIX UCKOMAEMBbIX U Topdpa — Ha
ce0eCTOMMOCTD IPOYKIIUHU IPEATPUSITHUSA;

MIPU CTPOUTENBCTBE MPEANPUITUAN, 3JaHUN U COOPYKEHHH — Ha CTOU-
MOCTb DTHX OOBEKTOB;

MIPU MIPOBEJCHUN T'€0JI0TOPa3BEAOUHBIX, T€0JIOrOChEMOYHBIX, TOMCKOBBIX,
reo/Ie3UYECKUX U IPYTrux padoT - Ha CTOUMOCTb 3TUX PadoT.

MuHnucTepcTBO NMPUPOAHBIX pecypcoB PD nomkHO 0b6ecneyuTs mpu Opo-
BEJICHUM JIETAJbHBIX PA3BEJOUYHBIX PA0OT HA MECTOPOKICHUSIX MOJIE3HBIX UCKO-
MaeMbIX, pa3pabdoTKa KOTOPBIX CBsI3aHA C HAPYILIEHHEM 3€MHOM MOBEPXHOCTH,
uccieoBaHne (PU3NKO-MEXaHMYECKUX M XUMHYECKUX CBOMCTB BMEHIAIOIINX
MOPO/JI U Mepe/iady COOTBETCTBYIOIIUX JAHHBIX 3aMHTEPECOBAHHBIM MPOEKTHHIM
OpraHU3alusaM I COCTABIICHUS MPOEKTOB pa3pabOTKU MECTOPOKICHUN ¢ yue-
TOM TpeOOBaHMH pekynbTUBanmu 3emens /7,15,20,24,27,31,37,38/.

[Mpeanpusitus HeTSIHON U ra30BOIl MPOMBIIUIEHHOCTH MO CTPOUTEIBCT-
BO MPOMBICTIOBBIX XO35IMCTB, OypeHUE U SKCIUTyaTallUi0 CKBAXUH, CTPOUTEIICT-
BO Pa3HOro pojia KOMMYHUKAIIMI 3aHUMAIOT 3HAUYUTENIbHBIE TUIOMIAU MaXOTHBIX
Y JIECHBIX yroguu. JlJIs COKpalleHus U3bSATHS 3€MEIIb U3 CEIbCKOr0 XO3sMCTBA
3eMeJIbHbIE OTBOJBI MOJI CTPOUTEIBCTBO PA3TUYHOTO BHJIA MPOMBICIOBBIX CO-
OpY’)KEHUI B HACTOSIIIEE BPEMs CTPOTO periiaMeHTHpoBaHbI (Tadi. 27 u 28).

OnHOBpEMEHHO € Pa3pabOTKON MPOEKTa TOPHOTO OTBOJA COCTaBISETCS
IPOEKT OTBOJIA 3EMENIbHOTO y4YacTKa (3€MENIbHBIN OTBOJ) JIJISI CTPOUTEIHCTBA
TOPHOTO MPEANPUATUS U pa3padOTKU MECTOPOXKACHUS UCKOTIAeMOTO.

3emMenbpHbIA OTBOA O(GOPMIISIETCS M YTBEP)KIAETCS PEeCHyOIMKaHCKUMU,
TOPOACKUMH WIM PaiOHHBIMH aJIMUHUCTPALUSIMU B YCTAHOBJIEHHOM MOPSIKE,
nocye opopMIIeHHsI TOPHOTO OTBOJA.

[Ipeanpusitust 00s13aHbl BECTU TOpHBIE pabOTHI B COOTBETCTBUU C YTBEP-
XKJICHHBIM MPOEKTOM, a TaKXK€ OXPaHATh OT BPEAHOTO BIIMSIHUS TOPHBIX pa3pa-
OOTOK BCE MOJ3EMHBbIE U HAa3€MHbIE COOPYKEHHSI U COOPY>KEHHSI Ha KOHTUHEH-
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tanbHOM mienbde PD u, kpome TOro, npupoaHbsie 0ObEKTHI B Mpejiesiax TOPHOTO
OTBOJIa U HAa €TO TEPPUTOPUHU.

B npouiecce OypoBbIX pabOT MOYBa MOKET 3arps3HATHCS TIIMHUCTHIM pac-
TBOPOM, XUMHUYECKUMH BEIIECTBAMHU CTOUYHBIX U MPOMBIBOYHBIX JKHIKOCTEH, a
Takke nuiaMoM. Hannune opraHu4ecKuX peareéHTOB B CTOUYHBIX BOJAaX CIOCO0-
CTBYET 00pa30BaHUIO CTOMKHUX, HEOTCTAUBAIOIIUXCS CYCIICH3UM.

Hemaneiii ymep0 pacTUTEIbHOMY MHOKPOBY M TMOBEPXHOCTHOMY CJIOKO
MOYBBI HAHOCUTCS IIPU MEPETACKUBAHUU TPAKTOpaMU OYpPOBBIX BBIIIEK U 000pY-
JIOBaHUS Ha HOBbIE TOUKU. OCOOCHHO 3aMETHBIN yillepO pacTUTEIHLHOMY U MOY-
BEHHOMY TMOKPOBY HAHOCUTCA B pallOHaX pa3BUTUS BEYHOMEP3JBIX MOPOJ.
3/1ech Ha BCEM MPOTSHKEHUU MYTH TPAKTOPOB OCTAETCS MIMPOKAs MOJIOCA 3€MIIH,
Ha KOTOPON OTCYTCTBYET Kakas-InOO pacTUTENbHOCTh. [IpoTanBanne MEP3bIX
TPYHTOB Ha IMOJIOCE MPUBOAUT K 00pa30BaHUIO OOJIOT, 2 BHIMBIBAHHE OTTasIBILICH
MOYBBI — K 00pa30BaHUIO MMPOBAJIOB U OBPAroB.

JloObIBaeMble IUIACTOBBIE M CTOYHBIE BOJIbI, COJEpKAIlME pa3IHYHbIC
BpeIHbIC BenecTBa (ra3, He()Th, COJIM | T. I1.), U3-32 TOKCHYHOCTH OTPHUIIATEIIh-
HO BO3JICMCTBYIOT Ha KMBBIE OPraHU3MBI U pacTUTENbHBIN Mup. Ilocne pasnusa
BBICOKOMHUHEPAJIM30BAHHBIX BOJI HA TUIOJJOPOJIHBIN CIIOM 3eMJIM TIEPUO/I TIOJIHOTO
BOCCTaHOBJICHHSI TIOYBBI cOCTaBIseT 0Koyio 20 JeT.

Hapyimienue npupogHoro paBHOBecus B palloHax no0blYu HETHU U rasza
Ha0I0aeTcs MpU OOYCTPOMCTBE MPOMBICIOB M HEPEJKO COMPOBOXKJIAETCS Ha-
PYILIEHHUEM PACTUTEIHHOTO MOKPOBA M IMOYBBI, OCOOEHHO MPHU CTPOUTEIHCTBE
TpyOOIIPOBOJOB, BPEMEHHBIX JIOPOT, JIMHUM 3JIEKTponepeiad, BOJIOBOJOB, ILIO-
aJ0K Moj Oyayliue MOCENKH U T. M. 3aMETHbIE HAPYIICHUSI MOYBHI MPOUCXO-
ST mpu OECCUCTEMHOM NEPEABUKEHUU IO TEPPUTOPUM MPOMBICIOB TpPaHC-
MMOPTHBIX MAllWH, TPAKTOPOB, TAra4ye U 3eMJICPOMHON TEXHUKH.

Bonbuioit Bpen npupoge HAHOCUTCS MPU MOMaAaHUU HEPTU U OTpabOTaH-
HOT'O TJIMHUCTOTO PacTBOpPa B PEKU U BOJOEMBI. Y CTAHOBJIEHO, YTO MOBBILICHUE
KOJIMYECTBA YTJIE€BOJOPOJOB B BOJAX PEK U 03€p I'yOUTENIbHO AEUCTBYET HA THU/I-
POXUMHUYECKUM PEXHUM, a IPU JOCTUAKEHUU UX KOHIICHTPALIMU B BOJIC BBIIIE
0,05 1/ HacTymaroT HeoOpaTUMBIC TIOCIIECTBYS, MPUBOAIINE K THOETH 00UTa-
Tenel BOJOEMOB, YHUUTOKEHUIO HEPECTUITHILL LICHHBIX PBIO.

Bpennoe Bo3aeiicTBHE Ha OKPYKAIOUIYI0 NPUPOIHYIO CPEY MOKET OKa-
3bIBaTh U U3BJIEKAEMBIN BMecTe ¢ HE()ThIO pacTBOPEHHBIN B Hel ra3. B rasze co-
JEP>KUTCSl TIOBBIIIEHHOE COJIEp’KaHUE JIETKUX YTriaeBoaopoaoB. [Ipu cxxuranuu
ATOTO ra3za B (pakenax oOpa3yloTcsl pa3iuyHble XUMUUYECKUE COCMHEHHUS, JJIU-
TEJIbHOE BpPEMsI COXPAHAIONIUECS B BO3JyX€ BO B3BEIIEHHOM COCTOSHUHU. TaK,
BpEMsI OCaXJEHUS HEKOTOPBIX M3 00pa3yolMUXCSd COEAUHEHUM cleayroiee:
JIBYOKHCH Cepbl — 6 HEH, JBYOKHCH a30Ta — 7 JTHEH, ABYOKHCH YyTiIepoaa —
roj u 0osee, OKUCh yrilepoaa — roj u 0osnee.

Haubonee BpenHble MOCIEACTBUS HACTYNAIOT MPU CKUTAaHUU B (pakenmax
HeTsIHOTO Ta3a, coaepikailero cepoBogopona. OOpasyromascs npu 3TOM JABY-
OKHCh CEpbl CIOCOOCTBYET HAKOIUIEHHIO B aTMocdepe a’po30iieil CepHOUl Ku-
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CJIOTHI 1 CCPHOKHCIIOTO aMMOHHUA, KOTOPBIC COXPAHAIOTCA BO B3BCHICHHOM CO-
CTOAHHUMN JJIUTCIBHOC BPCMA. Oxucnsasch a0 Cy.]'IB(l)aTOB, O9TH AAO0BHUTBIC COCAU-
HCHHA MOT'YT BbIIIaAaTh BMECTC C I[O)KI[éM M OTPABJIATH )KUBBLIC OPIraHU3MBI.

Tabnuya 27
HopMma 3eMeJIbHBIX Y4ACTKOB MO/ CTPOUTEIbCTBO CKBAKHH M COOPYKEHH i

Pa3zmMepbl 3eMeNnbHBIX YYaCTKOB [T HEPTAHBIX
Y Ta30BBIX CKBaKUH, KM*, OTBOJIUMBIX
BO BPEMEHHOE JI0JI-
PasHoBHIHOCTH OypeHUs BO BPCMCHHOC KPaTKoO- TOCPOYHOE MOTTB30-
CPOYHOE IMOJIb30BaHKE Ha
nepuo] OypeHus CKBa- BaHHC Ha [EpHOLL
KU HKCIUTyaTalliH CKBa-
KUH
1. IIpu OypeHuu ¢ TU3ENbHBIM PHUBOJOM:
YCTaHOBKAMHM I'Py30M0IEMHOCTBIO OT 0,021 0,0036
125 o 200 T ¢ BeIIKOH BBICOTOH 53M, TO
e C BBIIIKOW BbIcOTON 41 M ycTaHOBKa-
MU TPY30MOABEMHOCTEIO OT 75 10 80 T 0,019 0,0036
2. Ilpu OypeHuu C >IEKTPUYECKHM IpH- 0,017 0,0036
BOJIOM:
YCTAaHOBKaMH  TI'PY30MOABEMHOCTBIO  OT
125 no 200 T ¢ BBIMIKOM BBICOTOM 53 M 0,02 0,0036
TO €, C BbIIKON BbICOTON 41 M ycTaHOB-
KaMH Tpy3010beMHOCTBIO OT 75 10 80 T 0,018 0.0036
3. IIpu OypeHuu CKBa)XMH Ha T'a30BbIX Me- 0,016 0,0036
CTOPOXKJICHUSIX HE3aBUCHUMO OT Tuma Oy-
POBOI1 YCTAaHOBKH M BBICOTHI BBILIKH
4. Ilpu OypeHuu KycTa CKBa)XHH K pazMme- 0,035 0,0036
paM 3eMeNIbHBIX YYacTKOB, HMPUBEAEHHBIX
B 1. 1, 2, 3, Ha KaXIyI0 CKBaXHHY B KyC- 0,02 0,001
T, KpOME TIEPBOH, ClIeayeT J00aBUTh

OTkpbIThIE BBRIOPOCH raza B aTMocdepy npu pa3paboTKe ra30BbIX MECTO-
POXKJIEHUI TaKXe OKa3bIBAIOT BPEAHOE BO3JACHCTBHE HA COCTOSIHUE BO3YIIHOTO
OacceiiHa, 0COOEHHO €CJIM B ra3e COAEPKATCS CEPOBOIOPO, YIVIEKUCIBIN Tas3.

[Ipu pa3ObypuBaHuU U SKCILTyaTallMd HEPTAHBIX U Ta30BBIX MECTOPOKIE-
HUW JJIS1 IPEJOTBPAICHUS 3arPsS3HEHUS TTOYBBI U COXPAHEHUS PACTUTEIbHOCTH
HE00X0oauMO 0OecnieunuBaTh: BHeApeHHe 3G ()EKTUBHBIX METOJIOB U CPEJICTB OT-
JiefieHus 1laMa OT OYpOBBIX CTOYHBIX BOJ U BBIBO3a €0 B CIEIUAIBHO OTBE-
JICHHBIE MECTa, YMEHbIIEHUE 00BEMOB BOJBI [IJISl MPUTOTOBICHUS MPOMBIBOY-
HBIX PAacTBOPOB 3a CUET MOBTOPHOI'O HMCIOJb30BAHUSI OYpOBBIX CTOYHBIX BOJ,
YIIYUIIEHUS TEXHUKH U TEXHOJIOTUU UX OYUCTKH, 3aKAUKy OTXOJO0B OypeHHus U
AKCIUTyaTalliy B MOTJIONIAIONINE TJIACThI, MPUMEHEHHE MHEBMATUYECKUX YCT-
POICTB AJis MEePEIBUKEHUSI OYPOBBIX BBIIICK; CTPOUTEIBCTBO JIOPOT C YUETOM
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0COOCHHOCTEM CEBEPHBIX PAMOHOB; CTPOTOE PErIaMEHTHUPOBAHHUE TMEPEIABUKE-
HUSI TPAHCTIOPTHBIX CPEJICTB B 30HAX IMPOMBINIIEHHBIX U CEIbCKOXO3SIUCTBEH-
HBIX 3€MeJb; MOJIHYI0 T'epMETHU3alUI0 CUCTEMBI cOOpa U MOJATOTOBKUA HEeDTH U
Ap.

JlmuTenbHas pa3paboTKka MECTOPOXKIACHUM He(PTH W rasa B OTACIBHBIX
CIIy4asiX MOKET BbI3bIBATH OMyCKAHHE MOBEPXHOCTH HA JECSATKU CAHTUMETPOB U
Ja)kKe€ HECKOJBbKO METPOB Ha IUIONIAANW B JECATKH M COTHHU KBaJPAaTHBIX KHUJIO-
METPOB, 4YTO, B CBOIO OYE€pPEab, MOXKET MPHUBECTH K M3MEHEHHIO THAPOTEOI0TH-
YECKOro pexkuma, 3a001auiMBaHUI0 WA 3aTOIUICHUIO 3€MEJIb U BBIBOJY U3 CEllb-
CKOXO35IMCTBEHHOTO 000pOTa IIEHHBIX MaXOTHBIX IIJIOIIAACH.

Tabnuya 28

IIupuHa noJioc 3eMJIH AJIs OA3eMHBIX TPYOONPOBOAOB U J0POT, M

BpemenHoe kpaTkocpoyHOE
IMOJIb30BAHUC HA NICPUO I
CTPOUTEIILCTBA

Bpemennoe non-
FOCPOYHOE MOJIb-
Tpy©onpoBoas! u Joporu 6e3 CHATHS U | CO CHATHEM U | 30BaHHE Ha MEepH-
BOCCTAHOBJIC- | BOCCTAHOBJIC- | O SKCILTyaTalluHh
HUS IUI0JI0- | HUEM ILI0J0- CKBayKMH
POAHOIO CJIOS | POJHOTO CJIOs

1. HedrenpoBoabl U Ta30mpoBOJIBI
mramerpoM 150 MM mpu riyOune 3a-
noxeHus Tpyost 1,6 m

2. HedrenmpoBoabl © Ta30MpoBOJIbI
muamerpoM 500 MM mpu riyOuHe Ha- 23 32 i
JoKeHus TpyOsI 10 1,6m

3. BogoBoiel 1 TpyOOIpOBOIBI arpec-
CHBHBIX BOJ], KaHAJW3allUd W TIHHO-
npoBosl AuaMeTpoMm 10 500 MM mpu 27 36
rIyOuHe 3a0KeHus 2,2 M

4. Jloporu ajst moabe3zia K CKBaKUHAM
Ha 3eMJIIX. HE OKPBITHIX JIECOM; 10 10 6
MOKPBITBIX JIECOM 6 6 6
5. BpeMeHnHble oporu [is nepemenie-
HUS BBIIIKH OypOBO# YCTaHOBKHU:

Ha TPSAMBIX y4acTKax TPacchl MpH IO- 20 20 -
MEPEYHOM YKIIOHE MECTHOCTH JI0 6°;
Ha KPUBBIX YYacTKaX TpPacchl WM Ha
OpSMBIX YYacTKax MpH MOTEPEeUHOM 50 50 -
YKJIOHE MECTHOCTH Oosee 6°

17 24 }

Ha MCCTOPOXKIACHUAX, TAC MOTYT OXHNIATbHCA HOI[O6HI)I€ SABJICHUA, IJId
CBOCBPCMCHHOI'O IIPHHATHA MCP 3allUTbl OT HHUX OOJIKCH OBITH OpraHu3oBaH
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KOHTPOJIb 32 OCEJJaHUEM MTOBEPXHOCTH C MPUMEHEHUEM HanOoJiee COBEPIICHHBIX
METOJI0B HaOM0IeHUN: (OTOTpaMMETPHUH, CBETOJIAIbHOMEPOB U JIA3€PHBIX BU-
3upoB. [IpenoTBpanieHn0 yKa3aHHBIX SBJICHUN NpU pa3paboTke HEDTIHBIX Me-
CTOPOXKIEHUN CIOCOOCTBYET IIMPOKOE MPUMEHEHHUE METOJ0B MCKYCCTBEHHOIO
3aBOJTHCHMUSL.

8.3. BpeMeHHaH KOHCEpBalud CKBa*KHH

K kareropuu CkBaxuH, KOTOpble MOTYT OBITh BPEMEHHO 3aKOHCEPBHUPO-
BaHbI, OTHOCSITCS:

pa3BeJIOYHbIC, JaBIIME MPOMBIILUICHHYIO HE(DTh WK ra3 Ha Pa3BEJOYHbBIX
IJIOMIA/IIX WJIM Ha HOBBIX y4acTKaX MECTOPOXKACHUS JI0 OKOHYAHUSI UX 00YCT-
pOICTBa U BBOJA B IPOMBIIIJICHHYIO HJIH OTIBITHYIO SKCILUTyaTaIuIo;

pa3BeJI0uHbIe, MPOOYPEHHBIEC 32 KOHTYPOM HE(PTEra30HOCHOCTH, €CIU HUX
MOJKHO HCIIOJIb30BaTh KaK HarHeTaTeldbHbIC (WM MbE30METPUUYCCKUE) TIPU pa3-
paboOTKE MECTOPOKICHHUS,

He(TsHBIE W Ta30BbIe, HKCIUTyaTalldsl KOTOPHIX BPEMEHHO MpeKpalieHa,
yTOOBI HE BBI3BATH JIETa3aliio WU MPEKIEBPEMEHHOE OOBOIHEHHE 3aTICXKU;

HeTsHBIE, AaBIIME HEPTHh HU3KOTO KaueCTBa MPU OTPAaHUUYEHUU €€ JOObI-
YU Ha JAHHOM Y4YacTKe;

He(TsHBIE U Ta30Bble, SKCIUTyaTalMs KOTOPHIX MPEKpalleHa B LENIIX CO-
onmofeHuss TpeOOBaHUM MPOTUBOMOXKAPHOM M CAHUTAPHOM OXpaHbI, a TaK¥kKe
CKBaXKUHBI, paCOJIOKEHHBIE B MIpeieiaX HACEIEHHBIX TYHKTOB,

He(TsHBIE U Ta30Bble, OOBOJHUBIIKMECS B MPOIECCE DKCIUTyaTallH, €CIU
OHM OyJyT HCIIOJIb30BaHBl B KAueCTBE HATHETATEIBHBIX (ITbE30METPHUYECKHUX)
Mpu JaibHENIeH pa3paboTKe MECTOPOKACHUS;

BBICOKOOOBOJAHEHHBIE U MaloJIeOUTHBIC, DKCIUTyaTalusi KOTOPbIX B Ha-
CTOSIIIIEE BPEMsI HEBBITOJIHA, IPU YCJIOBUH, UTO BPEMEHHAasi KOHCEpBaIUs HE T0-
BJICUCT YXY/IICHUS COCTOSHUS pa3padboTku B menom /20,27,37,38/.

8.4. JIukBuAaUA CKBAXKUH

IIpu pa3paboTke HEPTAHBIX W TA30BBIX MECTOPOXKJACHUU JTHUKBHUIAIUU
MOJJ1EKAaT.

pa3BeloYHbIe, OIICHOYHBIE CKBAYKHUHBI, BBHITIOJHHUBIINE CBOE Ha3HAUCHUE U
OKa3aBIIIMECS MOCJIe OypEeHUs HEMPOAYKTUBHBIMH,

CKBa)KUHBI, HE JIOBEICHHBIE JO MPOEKTHON TJIyOMHBI M HE BCKPBIBIIHE
MPOEKTHBIN UHTEPBAJ IO T€OJIOTUUYECKUM U TEXHUYECKUM IIPUUHNHAM;

n0OBIBAIOIME, HarHETaTebHbIE M HaOII0AaTEIbHBIE CKBAXKHUHBI, MPOOY-
PCHHBIE B HEOJIArOMPHUITHBIX I€OJIOTMYECKUX YCIOBHSX (T. €. TaM, IIe IPOIYyK-
TUBHBIN 00BEKT OTCYTCTBYET MJIH MPEACTABICH IFIOXUMHU KOJUIEKTOPaAMU);

CKBa)KHMHBI, 3allJTAHUPOBAHHBIE KAaK Pa3BEIOYHbIC WU JOOBIBAIOIINUE, HO
MoJyIeKaIMe JTUKBUIAIMN IO TEXHUYECKUM MPUYMHAM H3-3a HU3KOTO KadyecTBa
MIPOBOJIKM WJIM aBapuil B mpoiiecce OypeHus;,

CKBa)KUHBI, OOBOJIHUBIIIHECS 10 MMPOEKTHOTO YPOBHS, UM CKBXUHBI, JIe-
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OHUT HE(PTH KOTOPBIX CHU3WIICS JJO MUHUMAIbHOM (IPOSKTHOM) BEJIMYHHBI, KOT/1a
UX HEIb3sl MCIOJIb30BaTh KaK HArHETaTEeIbHbIC, MbE30METPUUECKUE WU J100BI-
BAIOIIUE HA JPYTOM OOBEKTE;

HarHeTaTelbHbIE U HaOII0OJaTeNIbHble CKBa)KUHBI, €CIU UX JalibHEeHIIee
MCIIOJIb30BaHUE HEBO3MOXKHO WIJIM HEIEIeCO00pa3HO MO T'€OJIOTHUYECKUM U TeX-
HUYECKUM MPUYMHAM.

CKBa)XMHBI, BCKPBIBIIKE HEPTEra30HOCHBIE WMHTEPBAIBI U MOJICXKAIIHE
JUKBUAAIMUA MO TEXHUYECKUM MPUYMHAM, JTUKBUAUPYIOTCS TOIBKO IMOCIE CO-
IJ1aCOBAHUSA C TEPPUTOPUAIBHBIM yrpaBieHueM I ocroprexnanzopa PD.

JIukBUIAMU CKBAXKUH JOJKHBI MPEAIIECTBOBATh HEOOXOAUMBIE U30JIsI-
LIMOHHBIE pabOTHI C LEIbI0 COONIOACHUST TpeOoBaHUM oXpaHbl HeAp. CKBaKUHBI
BCEX PACCMOTPEHHBIX KaTEropuid, UCKIIOYasi HEMPOIYKTUBHBIE pa3BEIOYHBIC,
MOMCKOBBIC, MapaMETPUUYECKUE U OMOPHBIE, 00CaXKEHHbIE TPyOaMH U BCKPBIB-
1IMe B pa3pe3e BOJOHOCHBIC IUIACTHI, JUKBUAUPYIOT MYTEM U3BJICUCHUS 00can-
HOW KOJIOHHBI (TaM, IJIe 9TO TEXHHYECKH OCYIIECTBHMO) C TMOCIEAYIOMEH 3a-
JUBKOM CTBOJAa CKBaXXMHBI LIEMEHTHBIM WJIM TJIMHUCTBIM PacTBOPOM U 00s3a-
TEJIBHBIM [IEMCHTHPOBAHUEM YCThs CKBaXHHBI /20,27/.

8.5. IlepeBoj CKBaKUH HA IPyrue 00beKThI

ITepeBoa CKBaXXMH Ha APYTrUe 0OBEKTHI OCYIIECTBISAETCS UMb B TEX CIY-
Jasx, €CJIM J0Ka3aHa Heleaecoo0pa3HoCTh (MM TEXHUYECKass HEBO3MOXKHOCTD)
WX WCIIOJIB30BaHUS B Ka4yeCTBE HArHeTAaTEIbHBIX, MbE30METPUUYECKHUX, KOH-
TPOJBHBIX, HAOTIOATEIBHBIX JJI51 TAHHOTO 00BEKTA.

OCHOBHBIE TEXHOJOTHYECKHE TMPUYUHBI, BBIHYXKIAIOIIHME TEPEBOINUTD
CKBa)KUHBI Ha IPYroil 00BEKT, — ATO BBICOKAsT 0OBOJHEHHOCTh MPOAYKIIMH, Ma-
Jble ASOWUTHI CKBaXXWHBI. J[OOBIBaOIasl CKBa)KMHA CUYUTACTCS BBIITOJIHHUBIICH
CBOE MPOEKTHOE Ha3HAYCHHWE IS TAaHHOTO 00BEKTa, €CJIM MPOAYKIHUsI €€ 00BOI-
HUJIACh /10 BEJIWYHUHBI, COOTBETCTBYIOIIEH MaKCMMaJbHOM MPOEKTHOM OOBOJ-
HEHHOCTH, WX Ae0UT HEDTU CHUBHWICSA JO0 MUHHUMAJIbHO PEHTA0EIBLHOIO MpO-
€KTHOTO YpOoBHsI. HarHetaTeiapHYyI0 CKBOXKHHY NEPEBOJST Ha JIPYyTrHe OOBEKTHI
TOr/Ja, KOT/1a 3aKayka BOJbI B HEE HE OKA3bIBACT BIIMSHHS Ha OKPY’KAIOIIHE yda-
CTKH pa3pabOTKH JAHHOTO OOBEKTA MO I'€0JOTO-TeXHOJOTHYECKUM MPUUNHAM.
IlepeBogy Ha Apyrue TrOPU30HTHI MOJICKAT TAKXKE CKBAXKUHBI, TJE Ta30BBII
(akToOp BBINIC YCTAaHOBJICHHOM [Ji1 JAHHOTO OOBEKTa HOPMBI, COOTBETCTBYIO-
el ONTUMAaJIbHBIM YCIOBHUSAM IKCIUTyaTallHH.

ITepeBoa CKBakMH Ha APYrue OOBEKTHI MO TEXHUYECKHUM IMPUYUHAM J0-
MyCKaEeTCsI: MPHU OTCYTCTBUU BO3MOXXHOCTH MPOBEACHUS U30AIMOHHBIX padoT B
CKBOXMHAX C IIEIBI0 MPEKPAILICHUS MPUTOKA «Uy>XKHUX» BOJI; KOTJa CKBAXKHUHY
HEJb3s AKCILIyaTHPOBATh M3-3a MOJOMKH O0CaaHBIX KOJIOHH (IIpH OTCYTCTBHH
TEXHUYECKUX BO3MOXKHOCTEH JI MX HCIPABICHUSA); €CJIM UMCIOT MECTO CIIOXK-
Hble TEXHUYECKHE aBapuu CKBaXMH (IIOJIOMKAa H IPUXBAT HACOCHO-
KOMITPECCOPHBIX TPYO U T. I1.), YCTPAHUTh KOTOPBIC HEIIb3SI.

ITepeBoa CKBaXMH Ha JIPyrue 0OBEKTHI OCYIIECTBIISIETCS MOCJE COIJIaco-
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BaHUS C KOMIETEHTHbIMM opraHamu ['ocroprexnanzopa P®. Ilpu nepeBone
CKBaXMH Ha BBIIIENEKAIIMNH 00BEKT, pa3zpadaThiBaeMblii O0BEKT HEOOXOIUMO
U30JIMPOBATh IOCPEJCTBOM YCTAaHOBKM IIEMEHTHOTO cTakaHa (MpoOKH) WM
B3peIBHOTO nakera (BII) /20,27,37,38/.

I'iaBa 9

TI'eonozuueckan 0okymenmauusn npoyecca OypeHus, Op2anu3ayus
2€07102UYeCKOUl C1YHCObL

9.1. I'eostornueckast AOKYMECHTaAIIMA IIPHA 6ypeHlm CKBa*KHMH

Bypenue kaxaoil ckBaxXUHbI JAET OOIMPHYIO TE€OJOTHUECKYIO U T€0JI0T0-
MPOMBICIIOBYIO MH(GOPMAIIUIO O CTPOEHUU HEAp, HePTEra3oHOCHOCTH pa3pesa,
CTPOCHHUM MPOAYKTUBHBIX IIacTOB. OJHAKO 3HAUMTENIbHAS 4acTh €€ OyJeT Te-
pATbCs, ecau OypoBOM OpUraoi v reoIOTMYecKor ciyk00i HE OyIeT CBOEBpe-
MEHHO BECTUCH MEPBUYHAs reojoruyeckas nokyMeHrtamus. OT e€ cBOeBpeMEH-
HOCTH, KaueCTBa, MOJHOTHl U CUCTEMATU3AIlMd BO MHOTOM 3aBUCST PE3yJIbTAaThl
MHTEPIIPETAIMU MOTYYCHHBIX JAHHBIX.

[Ipu OypeHun MOUCKOBO-Pa3BEIOYHBIX CKBAXKUH OCHOBHBIM JIOKYMEHTOM
ABJIsIeTCA OypOBOW XKypHall, B KOTOPOM 0000IIaeTcs BeCh MaTepual, IMOCTy-
MawIuil B npouecce OypeHusi CkBaxxuHbl. Ha ocHOBe OypoBOro XypHaina co-
CTaBJIICTCSl TEOJOTUUECKUU KypHANl, B KOTOPOM 3alMCHIBAIOTCS WHTEPBAJIbI
JOJIOJEHUN, U3 KOTOPBIX MOAHSIT KEpH, AAETCA MEPBUYHOE €ro OMMcaHue, yKa-
3bIBAIOTCS T1yOUHBI 0TOOpa 00pa3lOB, 1EIb U MECTa OTIPABKU UX HA COOTBET-
CTBYIOIIMM aHanu3. bonblioe BHUMaHuE MPU 3TOM YAENISETCS OMUCAHUIO U J0-
KyMEHTAIlMu 00pa3lloB, OTOOpaHHBIX OOKOBBIMH TpyHTOHOcamu. Ilpu oTOGope
[iamMa €ro Tak)ke OMUCHIBAIOT, YKa3bIBas B MPOIEHTAX HAJUYUE TOW WM UHOU
nopoibl. B reonornueckom sxypHane (pUKCHpPYIOTCS BCe MHTEPBaiIbl 0OBAJIOB,
MPOBAJIOB MHCTPYMEHTA, HAPYIICHUN UUPKYJISALUH MTPOMBIBOUYHOU MKUIKOCTH.
Ocoboe BHUMaHUE YyAENSIETCS TEeM HHTEpBajiaM, IJie OTMeuaauch Hedrteraso-
nposiBieHus. [Ipu oOmiIbHBIX He(TEra30BOAONPOSBICHUSIX OTOMPAIOT MPOOBI
ra3za, HeQ)TH, BOJIbl, U B T€OJIOTUUECKUN KypHAJI 3aHOCST COOTBETCTBYIOIINE HX
napamMeTphl.

[Ipu OypeHuu 3KCIUTyaTallMOHHBIX CKBA)XXMH OOBIYHO 3aBOJAMTCS JIEJIO, B
KOTOPOM KOHIICHTPUPYIOTCSI BCE JOKYMEHTHI, CBSI3aHHBIE C IMPOCKTUPOBAHUEM,
OypeHueM U ucIbITaHuEM cKkBakuH. [Ipu mepegave CKBa)KHWHBI B AKCILTyaTalHIO
COCTaBJISIIOT €€ MAaclopT, B KOTOPBIM 3aHOCAT AaThl Hayajda U KOHIA OypeHwus,
re0JIOTMYECKUN pa3pe3, MOIIHOCTh IJIACTOB, KOHCTPYKIIMIO, HHTEPBAJIBI epdo-
pauuu, pe3yJibTaThl UCIIBITAHUN, a TAKXKE BCE aBapUU U OCJIOKHEHHS, BO3HUK-
mme B nporecce Oypenus. [lpu skcmlyatanii CKBaXXKMHBI B TTACIIOPTE 3aIMKChI-
BAaIOT pE3yJbTaThl BCEX TEXHOJOTHYECKUX OIepalnii, MpOBOAUMBIX HedTe-
ra3onpoMbICIIOM, CYMMAapHYI0 J0ObIYy HE(TH WM ra3a Mo CKBa)KHMHE, a TaKXKe
BCE CBEJICHUS I'€0JIOTUYECKOr0 U TEXHUYECKOI0 XapaKTepa.
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OOBIUHO B JieNie CKBaYKUHBI KOHLIEHTPUPYIOTCS CIEAYIONINE JOKYMEHTHI:
. TexHu4eckuil MpoeKT Ha OypEeHHE CKBaKUHBI.

. AKT 0 MepeHoce ¢ MIaHa Ha MECTHOCTh TOUKH 3aJI0KEHUS CKBAYKUHBI.
. AKT 0 3aJI0’)KEHUH CKBAKUHBI.

. AKT 0 TOTOBHOCTH CKBa*KHHBI K OypEeHUIO.

. I'eostoro-TeXHU4eCKuii Hapsia.

. AKT 0 Hauaje OypeHUs] CKBAXKUHBI.

. BypoBO#1 BaXTE€HHBII KypHAJI I10 CKBAXUHE.

. AKTBI O KOHTPOJIbHBIX 3aMepax OypOoBOTO HHCTPYMEHTA.

. CyTouHbIif panmopT 6ypoBOro MacTepa.

0. AKT 0 JIUKBUJIAITUU aBAPUH.

11. I'eonoruueckuit xKypHal.

12. XXypHan nmapamMeTpoB MIHHUCTOTO PacTBOpA.

13. Tlnan cmycka SKCIUTyaTaIllMOHHON KOJOHHBI C pacuéToM ee IeMEHTH-
pOBaHUSI.

14. AKT 0O CITyCKE 3KCIUTyaTallHOHHOW (TEXHUYCCKOM) KOJIOHHHBI.

15. AKT 0 IEeMEHTUPOBAHUU KOJIOHHBI.

16. Akt 00 oxOoHUAaHHH OYpEeHHUS W PE3yibTaTaxX MPOBEPKH KOJOHHBI HA
F€PMETUYHOCTb.

17. Akt 00 OTOMBKE LIEMEHTHOTI'O KOJIbI[A 32 KOJIOHHOM.

18. AKT 0 3amepe pacCTOSHUS OT MY(PTHI IKCIUTYaTAITMOHHONW KOJIOHHBI 710
CTOJIa poTopa

19. AKT 00 OmpecCOBKE YCThsI CKBAKUHBI.

20. AKT Ha CIIyCK HaCOCHO-KOMITPECCOPHBIX TPYO.

21. AKT 0 pe3ynbTaTax onpoOOBaHUS IIACTA.

22. AKT 0 KOHCEepBaIlUH CKBa)KHUHBI.

23. TlaciopT CKBa)KHUHBI.

24. DKcIuTyaTallMOHHBIN )XypHaI.

25. AKT Ha IUKBUJAIIUIO CKBAKUHBI.

[lepeuuncnennas Bblllie MEPBUYHAS JOKYMEHTAIUsl 3aMOJIHSIETCA OOBIYHO
OypWIBIIIMKOM, OypMacTepoM WM MHKEHEPOM 10 OYpEeHHIO, TO3TOMY HE0OXO-
JUMO 3HaTh 3HAYEHUE KAXKJIOr0 JTOKYMEHTa, X cojaepkanue. OT 3TOro 3aBUCAT
KaK pe3yJIbTaThl OypeHHUs], TaK U UHTEPIPETALIUS BCEX MOJYyYAEMbIX MO CKBaXKH-
HE Ie0JIOTUYECKUX MAaTePUAJIOB.

P OO0 ~NO Ok WwNPEF

9.2. OcHOBHbBIE 32124 U OPTraHU3ANMSI Fe0JT0rHYeCKOi CJIy:KObI OYPOBBIX H
He(PTerazogo0bIBAK KX NPeANPUATHH

['eonornyeckas ciry>k0a BHITIOTHSET CISAYIONNE OCHOBHBIC (DYHKITHH.

1. ObGecnieunBaeT NOJArOTOBKY TOYEK AJisi OypEeHHs] HOBBIX CKBaXKWH, JJIS
ATOTO COCTABJISIET TUTAHBI Pa3BEJOYHOTO M AKCILTyaTallHOHHOTO OypeHwus; Mo-
TOTaBJIMBACT COOTBETCTBYIONIYIO T'€OJIOTHUECKYIO JOKYMEHTAIHI0 (Teosiormye-
CKHe, CTPYKTYpHBIE M JAPYTHe KapThl, MPOGUIH, aKThl O 3aJ0KEHUU CKBAKHH,
T'COJIOTHYECKHE OTYETHl M T. II.); oOecreunBaeT (corjacyer) OTBOJ 3EMIIHM IS
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0J1aroyCTpoONCTBa CKBaKUH.

2. OcymIecTBIIICT TOMO-TE0Ae3MUECKHe U MapKIeiaepckue pabotsl (orm-
penensieT IMIaHOBO-BBICOTHOE MOJIOKEHUE TOYEK T'€OJIOTMYECKHX, reodusnye-
CKHX WU JPYTUX MCCJIEAOBAaHUMN; COCTABIsIET MapKIIEHIEPCKHUE TIaHbl MECTOPO-
KJICHUS W IUIaHBI TOPHBIX W 3€MENIBHBIX OTBOJIOB); MPOBOJIUT CHEMKY CTBOJIOB
CKBQXXUH; aHAIM3UPYET JaHHbIe OypeHUs CKBaXUH, BEIET reoJe3uyYecKue Ha-
OJII0JICHHS 32 OCEJaHMEM TOBEPXHOCTH HaJ pa3padaThbIBa€MBIMH 3alieKaMHM, 3a
MpOCaJKaMHi BOKPYT CKBa)KHUH, OTIOJI3HEBBIMU SIBJICHUSIMUA B 30HE MPOMBICTIOBBIX
COOPYKECHUM.

3. OGecmeynBaeT TeOJIOTHIECKAN KOHTPOJIb 32 OYpPEHHEM M OCBOCHHEM
CKBaXUH.

4. YdacTByeT B COCTaBIICHUU IMPOEKTOB pa3pabOTKu (mopa3paboTku) U
KOHTPOJIMPYET UX pealu3aluio, T. €. OCYIIECTBISAET T'€0JOTO-MPOMBICIOBBIM
KOHTPOJIb 32 pa3pabOTKOM.

5. TloaroToBIMBAET TeOJIOrO-MIPOMBICIOBBIC JTAHHBIC NJIs IJIAHUPOBAHUS
n00b1un He(DTH, ra3a U y4acTBYET B IUIAHUPOBAHUMU.

6. OcyiecTBISIET KOMIUIEKCHOE H3YYCHHE MECTOPOKICHUH, BEISIBIICHUE U
OLICHKY MPaKTHUYE€CKOTO 3HAYEHUsI KaK OCHOBHBIX, TAK U COBMECTHO C HUMHU 3a-
Jeraronx (MOMYTHBIX) MOJIE3HBIX HCKOMMAEMbIX U 3aKITIOYEHHBIX B HUX IICHHBIX
KOMIIOHEHTOB, YCTaHaBJIMBAET BO3MOXHOCTH HauboJjee MOJHOTO HMCIOJIb30Ba-
HUS. MUHEPAJIBHOTO CHIPhSl HA PKOHOMUYECKHU paliOHaIbHON OCHOBE.

7. OcyniecTBIsIeT MEPONPUSATHUS 110 OXpaHe HEJP U OKPYKAIOLEH Cpebl.
Ha reosiormyeckue ciyObl BEOMCTB, JESITEILHOCTh KOTOPHIX CBSI3aHA C MC-
MOJIb30BAHUEM HEJP, BO3JAraercsi OCYIIECTBICHHE BEJOMCTBEHHOTO KOHTPOJIS
3a COOJII0ICHUEM YCTAaHOBJIECHHOIO MOPSJIKA MOJIb30BAHUS HEJIPAMHU, IPABUIBHO-
ro BeJCHUs1 padoT MO re0JIOTHYECKOMY U3YUYECHHUIO HEJP, 32 BBIMOJHEHHEM Tpe-
OOBaHUI MO OXpaHe HEAP U JPYTrUX MPaBUJI U HOPM, ONPEICISIOMNX JEATEIb-
HOCTbh I'€0JIOTHYECKOU Ciy»KObl. OCHOBBI 3aKOHOJIATENIbCTBA O HEIpax Mpeidy-
CMATPHUBAIOT pacIIUpEeHue npaB opraHoB [ ocroprexHam3opa P®, Ha xoTopbIe
BO3JIOKEH KOHTPOJIb 32 CTPOTrUM COOJIIOICHUEM MPEANPUATHSIMU 3aKOHOIATEIb-
CTBa O HEJIpax U MPaBHJI UX OXPaHbl, KOMILUIEKCHOT'O HCIOJIb30BAHUS MECTOPOK-
JICHUH MOJE3HbIX UCKOMAEMBIX.

['eonoruueckas ciyx0a BBIIOJIHSET CIEAYIOIINE 3a]a4u:

1) opraHu3yeTr W MPOBOJUT JACTATHLHOE H3yUECHUE T'€OJIOTHYECKOTO CTpOe-
HUS MECTOPOKJICHHS U UX MPOAYKTUBHBIX TOPU30HTOB C IEIBIO MOJTYUYEHHUS HE-
00XOAMMBIX MapaMeTpPOB JIJIsl MPOEKTUPOBAHUS PAllMOHATIBLHON CUCTEMBI pa3pa-
0OTKU,

2) aKTHBHO YyYacTBYET B NMPOCKTHPOBAHHUM PAIlMOHATIHHOW CHUCTEMBI pas-
paboTKH,

3) pPYKOBOIHUT MPOBOJKON CKBaKHH U COOPOM MEPBUIHOTO (PaKTHUECKO-
ro Marepuana ajig HanboJjee MOJHOr0 U3yUYeHUsl CTPOCHHUS 3ajeku HeTH U Ta-
3a, a TAKXKE yCJIOBHII 3ajieraHusi HeTU U rasa;

4) ydJacTBYeT B OpraHu3anuu padOTHl MO CO3JaHUI0O HOPMAIIBHBIX YCIIO-
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BUM SKCIUTyaTallud HEPTSAHBIX U Ta30BbIX 3aJie’Kel, B YACTHOCTH, IPOBOJUT
M3YUYCHHUE TE€OJIOTMUYECKUX M THUIPOre0JIOrHuecKux (HaKTOpOB, BIHUSIOUIMX HA
HOPMaJIbHYIO JKCIUTYaTallio, BBINOJIHSAET KOHTPOJBHBIE 3aMephbl JEOUTOB H
MJIACTOBBIX JABJICHUM, BEAET KOHTPOJb 3a COOJIOJICHHEM YTBEPKIAEHHOTO TEX-
HOJIOTUYECKOT'0 peKrMa padOThl B CKBaXKUHAX, UCCIEAYET CKBAKUHBI, a TaKXKe
Y4aCTBYET B PETYISIPHOM MPOBEPKE COCTOSAHMM Oe3aeicTBYIONMEro GoHaa cKBa-
KUH U pa3paboTKe MEPONpPUSATUN MO HauOoJiee MOJHOMY HCIOJIb30BAaHUIO IKC-
IJTyaTalMOHHOTO (DOHJIa CKBAXKUHBI HA TPOMBICIIE;

5) mpoBomuT padoTy Mo MOACUYETY 3amacoB He(TH W Tas3a; ydacTBYeT B
pa3paboTKke MEpONPUATHM MO Haubojiee IMOJHOMY HCIOJIB30BAHUIO 3ajieKei
He(TH U rasa,

6) BeIET BCIO I'COJOTHYECKYIO M THAPOTCOJIOTHUSCKYIO JOKYMEHTAIUIO
Ha MPOMBICIIE, a TAKKE I'C€OJIOTMYECKYIO JIOKYMEHTAIMIO CKBAXKUH, HAXOISAIIUXCS
B OypeHUU U HKCILTyaTalluH,

7) yd4acTBYeT B COCTaBJICHHH MECSYHBIX, KBAPTAIBbHBIX H IMOJYTOJIOBBIX
rpauKoOB, a TaKKe TOJIOBBIX U MEPCIEKTUBHBIX TUIAHOB Pa3BEIKU U pa3pabOTKU
HEe(PTSIHBIX U TA30BBIX MECTOPOXKIACHUMH;

8) ocCyIIecTBISICT TeOJIOTHYSCKUN KOHTPOJIb 32 OypeHHEeM M 3KCIuTyaTa-
[[MeW CKBAXKUH C 11€JIbI0 OXPaHbl HEP;

9) opraHusyeT U PyKOBOJHUT MOWCKOM M Pa3BEIAKOW HOBBIX NMPOJYKTHB-
HbIX TOPU30HTOB HA MPOMBICIOBBIX IJIOMIAASX, B YACTHOCTU B OTJIOKEHHUSX,
MOACTUIAIONIUX yKe pa3padaThiBa€MbIE 3aJICHKU.

B npouiecce pa3dypuBaHusi MECTOPOXKICHUS TEPE]] F€OJIOTHYECKON CITYXK-
001 CTOSIT ClIEYIONINE OCHOBHBIC 33/1aul. KOHTPOJb 32 pa30yprUBaHUEM MECTO-
POXKJIEHUSI B COOTBETCTBUM C YTBEPXKACHHBIMU MPOEKTaMU U 32 TMPOBOJKOU
CKBaXMH B TOYHOM COOTBETCTBUU C I'€0JOTO-TEXHUYECKUMH HapsilaMH; CHUCTE-
MaTUYECKUN aHaliu3 Pe3yJbTaTOB Pa3BEIOYHOIO M SKCIUTYyaTallMOHHOTO Oype-
HUS C UEJIbI0 YTOYHEHUSI MECTOMOJIOKEHUS MOCIEAYIOMINX Pa3BEeIOYHbIX CKBa-
KUH Y BHECEHHUS MOMPABOK B MPOEKTHI pa3paboTku. Oco0oe BHUMaHUE JI0HKHO
OBITH OOpallleHO Ha TO, YTOOBI KaXk/1asi CKBaXKMHA JaBajia MOJIHOLIEHHBIE Ie0JI0-
TUYECKHE CBEJICHUS.

B cBsi3u ¢ 3TUM paOOTHUKHU F€0JIOTUYECKOM CITYKObI JOKHBI 00€CIEUUTh
MPOBEJICHNE KOMILIEKCA MPOMBICIOBBIX T€OPU3NUECKUX HCCIIEIOBAHUM, 00s13a-
TEJbHBIX JJI1 BCEX CKBA)XXKUH, MOJIHOLIEHHBIN BBIHOC KE€pHA W OTOOp LuIama, ero
HEMEJICHHBIA OCMOTp, XpaHEHHE W aHaJIN3, KOHTPOJIb 32 KaUeCTBEHHBIM Oype-
HHUEM CKBa)kuH, 0TOOpoM mpoO HedTH, ra3a u BoJbI B Mpoliecce OypeHus, ornpo-
OOBaHMEM U ONBITHOM 3KCIUTyaTalMeld CKBaXKUH, W3YyYEHHUE THUIPOTeOJorhye-
CKHMX YCIIOBUM MECTOPOXKIEHUS, YCTAHOBJIECHUE MECTOMOJIOKEHUS IPUTOKOB BO-
Il B ckBaxuHe. Oco00e BHUMAHUE JAOJKHO OBITh YIEJIEHO KAaYECTBY BCKPBITHUS
MPOJYKTUBHOIO IJIACTa U 000PYI0BaHUIO 32004.

B npouecce onpo6oBaHus U OCBOEHHUS Pa3BEAOYHBIX CKBAXUH U MPOOHOI
UX JKCIUTyaTalli OCHOBHBIMH 33/1auaMU ABJISIOTCS: 00ECIeUeHHEe MOTHOLIEHHO-
ro onpoOoBaHUsl BceX HEPTEHOCHBIX M Ta30HOCHBIX IJIACTOB, OOHAPYKEHHBIX
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MIPU Pa3BEJKE MECTOPOXKJICHUSI, YCTAHOBICHUE XapaKTEPUCTUKU MPOTYKTHUBHO-
CTU CKBQXKHH IMPHU PA3TUYHBIX PEKUMAX C OJJHOBPEMEHHBIM 3aMEpPOM ILIACTOBO-
ro u 3a00MHOTO JaBJIeHU; 0TOOp TJIYOMHHBIX U MOBEPXHOCTHBIX MPOO HEPTH U
raza U U3y4eHHe UX CBOICTB; 00OCHOBaHME MPOBEACHUS M3OJSALMOHHBIX PadbOT
B CKBa)XMHAX; YCTAaHOBJICHUE IMHAMUKHU IJIACTOBOTO JAaBJIEHUS U ra30Boro (Qak-
TOpa B MPOIECCE OMBITHON AKCIUTyaTalluu U MOJ0KEHUE KOHTYPOB He(TEeHOC-
HOCTH Y Ta30HOCHOCTH; ONPEACIICHUE peKrMa padOThI IJIacTa.

B nepuon skcmiiyataiui MECTOPOKJICHUSI OCHOBHBIMH 33JlauaMH T'€0JIO-
TUYECKOMN CITYkKOBbI SIBJSIOTCS: 000CHOBaHKE HOPM 0TOOpa He(TH U raza u3 Hed-
TEHOCHBIX IJIACTOB U OTJIETbHBIX CKBAXKUH U HOPM 3aKauyKu pabOyero areHra,
TIIATEIbHBIA KOHTPOJIb 32 H3MEHEHHUEM IUIACTOBOTO JABJICHUS, BO3PACTOM
CKBQXXUH, PEryJIUPOBAHUEM TMEPEMEILICHHS] KOHTYPOB BOJIbI U T'a3a U COXPAHEHHU-
eM JeiicTByolero oHaa CKBaXKUH, KaUTaJIbHBIM PEMOHTOM CKBa)KUH; H3y4e-
HUE W3MEHEHMS Ta30HACBHIIICHHOCTH U BOJOHACHIIIEHHOCTH IulacTa, (usuye-
CKMX ¥ XMMHUUYECKUX CBOMCTB HOOBIBAEMBIX >KMJAKOCTEN M raza; KOHTPOJIb 3a CO-
OJII0ICHUEM MPABUJI IO OXpaHE HEJIP; re0J0rnYeckoe 000OCHOBAHKUE POBEACHUS
MEPONPUITUHI N0 YBEIUYCHUIO 100bIYU HEDTH.

["a30BbIe CKBaXXKMHBI OOCITY>KHMBAIOT OMEPATOphI 1Mo A00kue raza. Mccrme-
JIOBAHUE T'a30BbIX CKBAXKUH C IEJIBI0 YCTAHOBJIEHUS TEXHOJIOTHYECKOr0 pexUMa
UX pabOThl OCYIIECTBIISETCS F€OJIOTHYECKOU CiTy:K00M MpoMbIcia, Kak IpaBUio,
4yepe3 Kak/ble TPU WIM IIECTh MECAILIEB MPU YYaCTUHM OINEpPaTOpPOB, OOCITyKU-
BAIOIIUX CKBAKUHBI.

['eonmoruueckas ciyx0a BeAET TeOJOTHMUYECKUNA KOHTPOJb 3a MPOIECCOM
pa3pabOTKH MECTOPOXKACHUS M MPOBOAUT aHaIU3 3(PEKTUBHOCTH €ro Ocyllle-
CTBJICHUS.

Ha kaxxnqom mnpombiciie uMeeTcsi TeoJIorndyeckasi ciry:k0a, Bo3rjaBisieMast
cTapiminM reojoroM. OHa MOJAYMUHSIETCS TEOJIOTHYECKOMY OTAEITY HEPTEIPOMbI-
CJIOBOT'O YNPABJICHUS, BO3TJIABIISIEMOMY TJIABHBIM I'€0JIOTOM.

['eonmoruueckas ciyx06a Ha HePTENPOMBICIE, MPEACTaBICHHAsS T€0JIO0TH-
YECKUM OTAEJIOM IIPOMBbICIIA, UMEET B CBOEM COCTaBE CTApIIEro reosora, reoso-
ra, y4aCTKOBBIX TEXHUKOB U OpHUrajly WK Ipynmny 1o UCCle0BAHUIO CKBAXKUH.

Crapuuii reoJior mpoMbIcia PyKOBOJUT BCEMU T'€OJIOTMUYECKUMH paboTa-
MU Ha IPOMBICIIE, a TaK)Ke padoTaMu MO U3YyUYECHHUIO MECTOPOKICHUS U UCCIEH0-
BaHUIO CKBaXWH. [loJ] ero pyKoBOJCTBOM MPOBOMAST Ie0JIOrHYEcKre Halmroie-
HUS 32 BBIIIOJTHEHUEM OypOBBIX pabOT Ha MPOMBICIE, a TakkKe 0TOOp 0O0pa3loB
MOPOJI I UX JaOOpaTOPHOTO HCCienoBaHusA. BmecTe co cTapminm HHXKXEHEPOM
MPOMBICIIa OH Pa3pabaThIBAET re0JI0r0-TEXHUYECKHE MEPOIIPUSATHSI, HAallpaBJIeH-
HblE Ha yBeJIWYeHUE N00buU. (711 3TOro crapuinii reojor MpoBOJUT 3aMEPHI
neo6utoB HedTH, BOABI, raza, IMHAMOMETPUPOBAHUE, 3aMephl YPOBHEW M Iuia-
CTOBBIX JaBJEHUN, OTOOp Mpod HedTH, BOABI, ra3za. Ctapuiuii reojaor npuHuMa-
€T y4acTue B pa3padOTKe TEXHOJOTMYECKOr0 PeXruMa pabOThl CKBaXKUH U MEPO-
MPUSATUNA 1O €r0 yCOBEPIIEHCTBOBaHUIO0. OH OCYILECTBISET PSAJ APYTrux padorT:
MPOBOJAUT MEPOIPHUATHS MO COXPAHEHUIO CYHIECTBYIOIIETro (hOHMa 3KCIUTyara-
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IMOHHBIX CKBaXKWUH, BKJIIOYAas COCTABJICHUE IUJIAHOB KalHUTAIbHOTO PEMOHTA,
BBO/JI CKB)XXMH B AKCILTyaTallUi0 U3 0e3/1eiCTBUSI, COCTABISET MIaHbI IO BO3Bpa-
Ty ¥ yriyOJ€HUIO CKBa)XMH, PYKOBOJUT MCCIEAOBATENbCKOW pabOTON MO Mpo-
EKTUPOBAHUIO MEPONPUATUIN MO BO3ACUCTBUIO HA TJIACT U BTOPUYHBIM METOJaM
U CJIEAHUT 3a MX OCYIIECTBICHUEM, MOATOTaBIMBAET (OHAbI CKBAXKUHO-TOYEK
JUIsL TOpa3pabOTKU IUIACTOB, COTJIACOBBIBaSI MX C TE€OJIOTMYECKUM OTAECIOM
yOpaBJEHUs, COCTaBISIET BECh HEOOXOIUMBIA KapTorpauueckuil martepual,
Y4aCTBYET B COCTABJICHUU ILJIAHOB M MPOBEPKE UX UcHoiaHeHus. Crapimuid reo-
JIOT OCYIIECTBIISIET KOHTPOJb 32 OXPaHOU HEJp U Pa3padOTKON MECTOPOKICHUS
1Sl 00ecTieueHUs MAKCUMAJIbHOTO U3BJICUCHUSI He(DTH U ra3a u3 HeJp.

['eonoruueckas cinyx0a B HepTEMPOMBICIIOBOM YIPABIECHUU B 3aBUCUMO-
CTU OT MaciTaba paboThl U MPUHATON CTPYKTYphl OpraHU3aIlMd MOKET UMETh
OJIUH WJIM HECKOJBKO CEKTOpPOB. M3 OCHOBHBIX CEKTOPOB MOKHO Ha3BaTh Clie-
JyIOIIUe:

1) omepaTUBHBINA CEKTOP, KOTOPHIH MPOU3BOIUT HAOIIOICHUE 32 OypeHU-
€M CKBaXXHMH U UX HKCIUTyaTalMei; reojor mo OypeHuIo OCYIIECTBISIET HE TOJb-
KO T€0JIOTUYECKUI KOHTPOJb 32 OypeHHEM CKBaXXMHBI, HO U KaMepaJbHYyIO 00-
paboTKy BCEro MEpBUYHOTO MaTepuasa: reoJIOTHYECKYI0 00paboTKy KapoTaxk-
HBIX JMarpaMm, COCTaBJICHHE CXEM COMOCTAaBJIEHUSI Pa3pe30B CKBAXHWH, I'€0JI0-
TUYEeCKUX Npoduiiei, CTPyKTYpPHBIX KapT U JIp.; T€OJOT MO KCIUTyaTalluh BEIET
HaOII0JICHHE 32 PEKUMOM PabOThl IKCIUTYaTallMOHHBIX CKBa)XUH, y4acTBYET B
YCTAHOBJICHUH PAIMOHATBHOTIO TEXHOJOTMYECKOT0 pekuMa paboThl CKBAXKHH, B
pa3pabOTKe M OCYIECTBICHUU MEPOMPHUATUIN MO BO3JCUCTBUIO HA IUIACT U TO-
BBIIICHUIO JOOBIYM, U3YYEHUU U KOHTPOJE OOBOJAHEHUS CKBAXKMH M BCEro IUIa-
CTa U T.II.;

2) CEeKTOp pa3pabOTKH M MOJCYETOB 3a11acoB HEPTH U Ta3a, KOTOPBIA pPy-
KOBOJIUT COCTABJICHUEM IPOEKTOB PALIMOHAILHOW pa3pabOTKHU MECTOPOKIACHUS
U Y4acTBYET B UX OCYILECTBICHUHU, MTOATOTABINBACT BCE HEOOXOAUMBIE JIaHHbBIC
JUTSl TJTAHUPOBAHUSI MEPOIIPUSATHI 10 BO3JEHCTBUIO HA IJIACT, IPOBOJUT aHAIU3
OCYLIECTBJISIEMOIN CHUCTEMBI pa3pabOTKU U MPUMEHSIEMbIX MEPOIPUATHI 110 BO3-
NEWCTBUIO Ha TUIACTHI, BEAET MOACUYET 3aMacoB HEPTH U Ta3a, a Takxke y4er PpoH-
JIOBBIX CKBaXKUHHO-TOYEK U T.II.;

3) Hay4YHO-HCCIIEA0BATEIILCKUN CEKTOP, KOTOPBIA PYKOBOJIUT J1abopaTto-
pUsSMH U TPOBOJUT KaMepalibHyl0 0OpabOTKY TMOJy4aeMbIX Hay4yHO-
UCCIIEIOBATEIbCKUX JAHHBIX; MPU KPYMHBIX YNPABICHUSAX OOBIYHO HMEIOTCS
naboparopun: HedTsHas (OWTyMHAas1), Ta30Bas, THIPOreoJoruveckas, (QU3UKU
J1acTa, nerporpaduu, MUKpONaaeoOHTOJIOT MU, T€OJIOTO-IIPOMBICIIOBAS U JP.

VYka3zaHHbIE T€0JOTUYECKHUE BOMPOCHI, BO3HUKAIOIIUE TPHU JOPa3BEIIKE,
pa3pabOTKe M SKCIUTyaTallMd, TE€OJOTHMYECKUU OTHEN HEePTENPOMBICIOBOTO
yIpaBJIEHUS YACTUYHO PEIIAET CaMOCTOSITENIbHO WJIM K€ O0OOCHOBBIBAET HEOO-
XOJIMMbIE€ MAaTEePUAJIbI JJIsl COTJIACOBAHMS UX C BBIIIECTOSIIIMMU OPraHU3alUSIMU.
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3akarwuenue

Heo6xoauMocTh cocTaBieHUsI TaHHOTO y4eOHOTo mocoOusi 00ycloBiIeHa
Bce 0osiee BO3pacTaromieil pojbio HE(TEra3onpoOMbBICIOBOM T'€OJIOTUHM B TMOJTO-
TOBKE MECTOPOXKJIeHUM HEeTU U raza K MOJACYETY 3amacoB, K MPOESKTUPOBAHUIO
U aHaIu3y pa3paboTKU. DTO CBSI3aHO C OOBEKTUBHBIM PACIIMPEHUEM IE€0JIOrO-
(bU3MYECKUX XapaKTePUCTUK OCBAMBAEMBIX M pa3padaThIBa€MbIX MECTOPOXK]Ee-
HUHM B pe3yJIbTaTe BBOJA U3 OypEeHHMs 3aJ€KEH C MOBBIIIEHHONW U BBICOKOW BS3-
KOCTbIO HE(TH, 3alieKel MPUHIIUIIUAIBHO HOBBIX TUIIOB C TPYAHO U3BJIEKACMBI-
MM 3aracaMmu, a TakKe oOIeil TeHACHIIMEeH BBISBICHHUS 3ajlieke HepTH W ra3a
Ha OOJBIINX [NTyOHHAX.

[IpombiciioBast T€ONOTHS CBSI3aHA C PSAJIOM CMEKHBIX HAyYHBIX JUCIUII-
JIMH U IPEXK]Ie Bcero — ¢ OypenueM ckBaxkuH. K coxaneHuto, B OCIEIHUE TOJIbI
re0JIOTMYECKOMY KOHTPOJIIO MPOXOJKH CKBa)XHH, T'€OJIOTMYECKOM 00paboTke
MaTepuanoB OypeHHs] CKBAXUH YACNSIETCS B YUYECOHBIX JUCHUIUIMHAX BCE MEHb-
mee BHUMaHue. OT 3TOro crpajgaer OOOCHOBAaHME U TOYHOCTh TI'€0JIOTO-
MIPOMBICIIOBBIX MapaMeTpoOB IPU MOACYETE 3amacoB, Npu cocTaBieHuu 120
KWH, npu cocTaBieHUH CXEMBI ONBITHO-IIPOMBIIUIEHHONM JKCIUTyaTalluu
(OITD), cocTaBieHUN TEXHOJIOTUICCKOW CXEMBI M TIPOCKTa pa3pabOTKH.

B nacrosmee Bpems misa crienuanbHocTH 130304 “T'eonorus HedTH U ra-
3a” BBeZeH Kypc ‘T'eonormyeckuii KOHTPOJIb MPOXOJKH CKBaKUH . OJHAKO
ydeOHbIe TOCOOUSI U YUEOHUKH TIPU €r0 U3YYEHUU OTCYTCTBYIOT. JlaHHOE yueo-
HOE MocoOue MOArOTOBIEHO Ha Kadeape MPOMBICIIOBOM T'€0J0TUM HEPTH U ra3a
TIOMEHCKOro ToCyJJapCTBEHHOTO HE(TEra3oBoro yHuBepcurera. Y 4eOHoe moco-
OMe COCTOUT U3 YEThIPEX pa3/iesIoB, OCHOBHBIM U3 KOTOPBIX siBisieTcst pa3aen ||
“I'eonoruueckoe HaOMIOJICHUE TPHU MPOXOJKE CKBAXUH . 31€Ch PAaCCMOTPEHBI
CJICIYIOIME BOMPOCHI: 1) MOArOTOBKA CKBaXKHH K OypEHUIO; 2) T'eOJOTrHICCKHIA
KOHTPOJIb 33 TPOXoaKoi ckBaxkuH (cocrout u3 15 maparpacdos); 3) opueHTH-
POBKa CKBa)XMH B IIPOCTPAHCTBE; 4) 0TOOP KEpHA M IUTaMa; 5) MpoBeICHNE KOM-
wiekca ['MC B ckBaxmHaX, WX HHTEpHpeTanus; 6) BCKPHITHE MPOIYKTHBHBIX
1acToB; 7) 0opbba ¢ OCIIOKHEHUSIMU CKBKHH; 8) IIEMEHTaXX CKBakuH; 9) om-
peienieHue TepMETUYHOCTH CKBAXKHUH.

B pasnene Il “OcBoenue u onpoboBaHue CKBa)XWH, I'€OJOTHMYECKast UH-
TepIpeTanys MaTepuaIoB OypeHus ¢ LEIbI0 T€OMETPU3ALUU 3alIekKen’ U3I0XKe-
HbI BOIIPOCHI OCBOEHHUSI M OMPOOOBAHUS CKBAXUH, UX nepdopanuu, reojioruye-
CKOM 00pabOTKHU MOJyyaeMbIX MaTepuanoB OypeHusi ckBaxkud. Ocoboe BHUMa-
HUE 37E€Ch YAEIEHO MOCTPOCHUIO I'e0JOTHMUECKUX Pa3pe3oB, KapT, XapaKTepu-
3YIOIIUX CTPOCHUE MPOJYKTHUBHBIX IUIACTOB. B 3aKiIIOUNTENBHON YacTH pabOThI
PacCMOTPEHBI YKOJIOTUYECKUE BOMPOCHI OCBOEHUS HENIP, & TAKKE T'e0JOTHYecKast
JOKYMEHTAIUsl TMpoliecca OypeHHs CKBaKUH.

PelieHne mepeynciaeHHbIX 3a/ay MO3BOJIUT 0ojiee 0OBbEKTUBHO MPOU3BO-
JUTh HUHTEPIPETALNIO IMOJIYy4YaeMOW TeO0JOTHMYECKON U TeO0JOTO-MPOMBICIOBOM
nHpopManuu npu OypeHUU CKBAXKHUH, KOTOPYIO HEOOXOJMMO Y4YeCTh IpPH MOJA-
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CYeTe 3alacoB U MPOCKTUPOBAHUU Pa3pabOTKH, YTO OYAET MOJOKUTEIHHO BIIH-
ATh HA 00OCHOBAaHME KOHEYHOTO Kod(PulieHTa u3BiIeUeHUs HePTH.

[Ipu o6paboTke rpaduuecKkux MaTepHaloB CTPOSITCS KapThl, XapaKTepu-
3yromue reomerpusanuio 3anexei. Ha |1l kypce mpu moctpoeHun 3TUX Kapt
KOMITBIOTEPHI HE UCIIOJIB3YIOTCS, YUTOOBI CTYJIEHT 3HAJI, YTO U KaK OH KOHKPETHO
JOJKEH TOJIYYUTh MPHU BBIMOJHEHHHM Kakaou yabopaTopHoi paboTel. B cie-
ayrorieM (6 ceMecTpe) HCIOJIB3YIOTCS Pa3IMYHBIC MPOTPaAMMBI, TTO3BOJISIONIUE
MOCTPOUTH PA3JIUYHBIC KapThI C MMOMOIILI0 KOMITbIOTEpOB (mporpamm Irap RMS
(Roxar), Surfer, Matlab u T.1.)
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Kananuu Banentun ['puropreBnu
Ycenko Tauces IletpoBHa

T'EOJIOTMYECKUU KOHTPOJIb ITIPOXOKH
CKBAXHNH

YueOHOE mocodoue

Penakrop B.K. bopoauna

Iloanucano k neyaru bym. 'OH3AK
3aka3 Ne Vu.-u3a. 1.11
dopmar 60x84 1/16 Ycn.mey. 1.

Tupasx 500 k3.
Orneuarado Ha RISO GP 3750

WznarensctBo “HedrerazoBelii ynusepcuter”

I'ocynapcTBeHHOTO 00pa30BaTENBHOIO YUPEXKIEHHUS BBICHIET0 MPO(ecCHOHATHHOTO
oOpa3oBaHus

“TroMEeHCKUI rocyiapcTBEHHBIH He(Tera3oBblil yHUBEPCUTET

625000, Tromens, yn. Bonomapckoro, 38

Otnen oneparuBHOM nonurpaduu uznarenscrsa “Hedrerasosslii ynusepcurer”
625039, Tromens, yn. Kuesckas, 52
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