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OBIIASA XAPAKTEPUCTUKA PABOTHI

AKTYaJIbHOCTb. B3pbIBbI ME€TaHa B YyrOJIbHBIX IIAXTaX U MAaccoBasi THOENb TOPHSIKOB
OMpEeNENAI0OT HEOOXOJUMOCTh HM3MEHEHHMS TMOJX0Ja K TE€OJIOTHYECKOM pa3BelIKe U
OTpabOTKE YrOJAbHBIX MECTOPOXKIACHUM C BBICOKOM TPUPOJHON Ta30HOCHOCTHIO.
Obecnieuenre 6e30MacHON MOOBIYM YIS HA YTOJBHBIX MIAXTaX OCHOBBIBAETCS Ha TOPHO-
T€OJIOTUYECKUX U TOPHOTEXHUUECKHUX YCIOBUAX OTPAOOTKH MECTOPOKICHUS.

CnoXXHOCTh TPOTHO3UPOBAHUSL TA30/IMHAMUYECKUX TMPOLECCOB MpH OTpabOTKe
MECTOPOKJIEHUI C BBICOKOUW MPUPOJHOM ra30HOCHOCTBIO M UX BIIMSIHUE HA Ta30BbIICICHUS
B BBIEMOYHBIM y4aCTOK MPEMSITCTBYIOT UCIIOJIb30BAHUIO TOPHO-IIAXTHOT'O 000OPYAOBaHUS B
COOTBETCTBUU C 3asiBIICHHOW MPOU3BOAUTENBHOCTHIO, TaK KaK HPUBOAUT K MPOCTOSIM
o0opynoBanus 1o Ta3oBoMy daktopy. I[IpoBeneHHbie 3apyOeXHBIE U POCCHICKHE
WCCJIeIOBAaHUS TOATBEPKIAIOT HEOOXOAMMOCTh TMpoBeneHus 3S(G(EKTUBHON aerazanuu
YTOJIbHBIX TJIACTOB U OPTaHHU3AIUU JOOBIYM METaHa B IPOMBIIIIEHHBIX MacIITabax.

HecMoTps Ha 3HauuTeNnbHBIC (PMHAHCOBBIE M BPEMEHHBIE 3aTpaThl Ha MPOU3BOJCTBO
JieTa3aly yYrOJbHBIX IJIACTOB C BBICOKOM MPUPOTHONW Ta30HOCHOCTHIO, d(PPEKTUBHOCTH
JAHHBIX MEPOINPHUATHI HE BCErJa MMEET OXKHUIAEMbI pe3ysbTaT. YBEIUYeHUE Tr1yOUuHbI
BEJICHUSI TOPHBIX paldOT, a CJIeAOBAaTEIbHO, M YBEJIMYEHHE HPUPOJHON Ta30HOCHOCTHU
pa3pabaThiBaeMbIX YTOJIBHBIX IIACTOB CYIIECTBEHHO BIUSET HAa 0OE30MacHOCTh BEICHUS
paboT, 00BEeMBI TOOBIYM YTJIA U YBEIMUCHHE KOJTUYECTBA BRIOPOCOB METaHa B aTMOChEDY.

B Hacrosmiee BpeMss HOPMAaTHUBHO-TEXHHYECKAs JOKYMEHTalMs  OOs3bIBACT
MOJIb30BaTeNed HEAp MPOBOAUTH JEra3aldi0 YroOJbHBIX IUIACTOB MPU MPEBBIILICHUN
MPUPOAHON Ta30HOCHOCTH 13 M>/T ¢.6.M. TI0 CTATHCTHYECKHM NAHHBIM, OOJBIIAS YaCTh
yroiapHbix maxt Ky30acca oTHeCeHa K CBEPXKATETOPHBIM U OIMACHBIM IO BHE3AINHBIM
BbIOpOCcaM yriis U ra3a. JloOblva yriig Ha JaHHBIX [IaXTaX COMPOBOXKIAETCS MPUMEHEHUEM
pa3IUYHbIX CHOCOOOB nerazanuu (0apbepHOU, MpenBapUTENIbHOM, KyHoJia OOpYIICHHUS U
T.J.) IyTeM OypeHUsi OTPOMHOr0 KOJIMYECTBA JIEra3allMOHHBIX CKBAXKMH, YTO BJIEYET 3a
coboii OomnplIMe BpeMeHHble W (UHAHCOBBIE 3aTparbl. OJQHAKO TpPU MPOBEACHUU
re0JIOrOpPa3BeJOUYHbIX pabOT B COOTBETCTBUU C YCTAHOBJIECHHBIMH METOJUYECKHUMU
PEKOMEHIALMAMHU B LEJSAX U3YUYEHUS T€0JOTHUYECKOT0 CTPOEHUS MECTOPOXKACHUN OypHuTCs
0OJIBIIIOE KOJWYECTBO pa3BEIOYHBIX CKBAXXHUH. [IIOTHOCTH pa3BenOYHON CETH MOXKET
COCTaBIATH OT 8 10 24 ckBaxuH Ha 1 kM’ IIpH COOTBETCTBYIOIIEM MEpPe0GOpPYIOBAHUH
Oonbplasi 4YacTh OTUX CKBAKHH MOXKET OBITh UCIIOJNb30BaHA I MPOU3BOJCTBA
3a071arOBPEMEHHOM JIera3alliid YTOJIbHBIX MJIACTOB C BHICOKON MPHUPOIHON ra30HOCHOCTHIO
elle 3aJ0JIr0 10 Hayasia A00bIYH YIJIsl.

AKTyaJlbHOCTh JaHHOW palOoThl 3aKIIOYAETCd B PEHICHWHM HAYYHOM 3aJadd Mo
COBEPIICHCTBOBAHUIO TEOJOTHYECKOTO H3YYCHHs, a Takke co3naHuio 3(hdexTuBHON
TEXHOJIOTUU Jera3alid YTrOJbHBIX MECTOPOXKACHUN 3a CYeT pa3pabOTKH METOIUKHU
nepeo0OpyAOBaHUS TE0JIOrOPa3BeIOYHBIX CKBAKHUH C IETbI0 oOecriedeHusl 0e30macHon
JI00BIYU YIS IOA3EMHBIM CITIOCOOOM M palliOHATHHOTO OCBOCHHS HEP.

Crenenb paspaGoranHocTtH. I[IpoOineMbl TrOpHOJOOBIBAIONIMX  MIPEANPUSITHIH,
CBSA3aHHBIE C TA30HOCHOCTHIO YTOJIBHBIX MECTOPOXKIECHUM, U3YYAtOTC MHOTUMH HAYYHBIMU
uHctutytaMu Poccun. OHAKO CIOXXHOCTh TOPHO-TEOJIOTMYECKHUX YCIOBHM M IpoIlecca
JIO0OBIYU YTJISI, COTPOBOXKAAIOIIETOCS OOMIBHBIM Ta30BBIACIEHUEM, TPeOyeT MOCTOSHHOTO
COBEPILICHCTBOBAHMUS METOJIOB HMX M3Y4YEHUA M1 ONTUMHU3AIMHM OCBOCHHS JTAHHBIX
MECTOPOXKICHHM.

YcenemHo#t pabote aBTopa B (GOPMUPOBAHUU CBOMX MPEIJIOKEHHUN CIIOCOOCTBOBAIU
Hay4yHO-uccienoBatenbckue  padotel  H.IL AreeBa, ILI. AreeBa, A.WN.I'pecosa,
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A.C. lecatkuna, C.C. 3omoteix, b.M. 3umakoBa, K.C.KoaukoBa, O.E.Ka3aHniena,
H.B. Hoxkuna, B.I'. HarypoBa, M.B. IlaBnenko, JI.A. IlyukoBa, C.B. CnactyHoBa,
B.B. Crpenbuenko, O.B.Tainakosa, B.T. Xprokuna, M.II. Xailinunoi, B.O. SfpkoBa u
OPYTUX  HAy4YHO-TIPOM3BOJCTBEHHBIX  PaOOTHHKOB. AHaIM3  pe3yJbTaTOB  paHee
BBITIOJTHEHHBIX HCCIICOBAaHUN TOPHO-TEOJIOTHUECKHX M TOPHOTEXHUYECKUX YCIOBUU
JIOOBIYM YTIIS TOJ3EMHBIM CIIOCOOOM, a TakKe dKojormdeckoir obctaHoBku B Kyzbacce
MO3BOJIsIET 00OOCHOBaTh HEOOXOAMMOCTH Pa3pabOTKH HOBBIX TEXHOJOTWW, HANpPaBICHHBIX
Ha COBEPIICHCTBOBAaHHE TIEOJIOTOPA3BEOYHBIX pabOT, Jerasanud METaHOYTOJbHBIX
MECTOPOKJIEHUI U pa3BUTHE KOMIUIEKCHOTO OCBOCHHS HEJIP.

O0beKkTOM HCCIeIOBAHMI  SIBISIETCS CEThb TI'€OJOTOPa3BEAOYHBIX  CKBAXUH,
MpeAHa3HAYCHHBIX JJI U3YUYEHHUS FE€0JIOTMYECKOr0 CTPOCHUS YTOJNbHBIX MECTOPOXKICHUN C
BBICOKOW MTPUPOJIHON Fra30HOCHOCTHIO.

IIpeameTrom mMcciieOBAHMH  SIBIISIETCS.  TEXHOJIOTHUST  MHOTO()YHKIIMOHATBHOTO
WCIIOJIb30BAHMS CKBOKUH MyTEM MEpe0OOPYyIOBAaHUS T€OJOTOPa3BEOUYHBIX CKBKHUH IS
MPOU3BO/ICTBA 3a0JIarOBPEMEHHOM JIeTa3aliy YTOJIbHbBIX MIACTOB.

HNness padoThl 3aKkiaoyaercs B MPOBEACHUU T€OJIOTMYECKOM pa3BEIKU M JIera3aluu
YJTOJIBHBIX MECTOPOXKJACHMIA 3a CcYeT co3AaHus (pa3pabOTKH) TEXHOJIOTHH OypeHus
MHOTO(QYHKIIMOHAIBHBIX pa3BeIOYHO-/IeTa3allMOHHBIX CKBaKUH.

Heas padoTbl — onNTHUMHU3ALMS MPOLECCA TEOJOTMUYECKOTO M3YYEHUs M Jera3aiuu
VTOJNIBHBIX ~ TJIACTOB, TPOCKTUPOBAHHWS U  pa3pabOTKU  YrOJAbHBIX IIAXT IyTEM
COBEPILIEHCTBOBAHUSI KOHCTPYKIIUU F€0JIOTOPA3BEIOYHBIX CKBAXKHUH.

JIJ1st HOCTHKEHUS MOCTABICHHOM 1eIM ObUTH PEIIeHbI CIASAYIOMINE 3a/Jauu:

1) m3yueHrne HOPMATUBHOW 0a3bl IPUMEHSIEMON TIPY M3YYSHUH MPUPOAHON Ta30HOCHOCTH
YTOJIbHBIX TUIACTOB M COCTABJIEHUH MPOEKTOB I'€0JI0ropa3Be0uHbIX padoTt (ganee I'PP);

2) cclieIOBaHUE ~ HAIpaBJICHHWsS  Pa3BUTHUA  yIJeAOOBIBAIOIICH  OTpaciu |
rOCyAapCTBEHHOU MOIICPKKH MPEANPUITHHA 110 JOOBIUE METaHa U3 YTOJbHBIX IJIACTOB,;

3) BBIMOJIHEHHE aHain3a 00bEMOB JOOBIYM YIJIA, OTHOCUTEIBHON Ta3000MIbHOCTH
axT U BRIOPOCOB MeTaHa B atMocdepy 1o Ky3nernkomy OacceiHy;

4) u3ydyeHrne TOPHO-TEOJIOTHUYECKUX M TOPHOTEXHUYECKUX YCIOBHH HOOBIYU YTIIS
MOA3EMHBIM CMOCOOOM U JPYrux (PakToOpoB, OKA3bIBAIOIIMX BIHUSHUE HA OIpEIeeHUE
o0BbeMa Ta30BbBIICTICHHS B BEIPAOOTAHHOE TTPOCTPAHCTBO MPHU OTPAOOTKE MECTOPOKICHUS;

5) pa3paboTaHO TEXHMYECKOE M TEXHOJOTMUYECKOE PEIICHHE MO MepeodOpya0BaHUIO
r€0JIOrOPa3BEJOUHbBIX CKBXMH B CKBAXXMHBI Pa3BeIOYHO-/IETA3alMOHHOTO HAa3HAYEHUsS C
LEJIBI0 MPOBEICHUS 3a071arOBpEMEHHOM JAera3aliy MAaXTHBIX MOJEH ¢ BEICOKON MTPUPOIHON
ra30HOCHOCTBIO;

6) Ha OCHOBE COBPEMEHHBIX METOJOB BO3JIEUCTBUS Ha YrOJbHBIA IUIACT 4Yepe3
pa3BeOYHO-ACTa3allMOHHbIE CKBOXUHBI pa3paboTaHa METOJUKA MPOTHO3UPOBAHUS
CHUYKEHUS MPUPOJHON Tra30HOCHOCTHU YTOJIBHBIX TUIACTOB;

7) mpoaHaIM3WpOBaHA JKOHOMHYECKAs  IIeJIeCO00pa3HOCTh  MepeoOopyI0BaHUS
re0JIOrOpa3BeJOUHbBIX CKBAKHH.

MeTogosiorusi ¥ MeTOAbI HMccJe0BaHMM. PemieHue mnocTaBiIeHHBIX 3aAad
BBITIOJIHSJIOCh Ha OCHOBE TEOPETUYECKUX HCCIEAOBAHUN U CTATUCTHYECKOW 00paboTKu
TaHHBIX.

[IpousBeneHO cpaBHEHHE NEHUCTBYIOIIMX HOPMATHBHBIX TpeOOBaHUU C peaTbHBIMU
MOTPEOHOCTAMH TEOJIOTHUECKOTO H3yUeHHUs, MPOCKTHUPOBAHUA M OTPaOOTKUA YTOIBHBIX
MECTOPOKICHUI MO3€MHBIM CIIOCOOOM.



[lo mMeTony aHanoruil BBIMOJHEHO CpaBHEHHE MPOEKTOB Pa3BEIOYHBIX paboOT paHee
pa3BeaHHBIX YTOJBHBIX MECTOPOXKICHUM, U3yYEeHBI OMBITHO-IIPOMBIIIEHHBIE PAOOTHI IO
3a0aroBpeMEHHON Jerasaiuu U A00bUe MeTaHa, MO pe3ysibTaTaM 4Yero paspaboTaHa
HOBasi METOJWKA TEOJIOTHYECKOTO W3Y4YEHHUsS W Jera3alliil YTOJIbHBIX MECTOPOXKICHHUH C
y4eToOM Nepeo0opyA0BaHUS T€OJIOTOPA3BEIOYHBIX CKBAKUH B J€Ta3allMOHHBIC.

Hayunast HoBU3HA paOOTHI:

1) BBIMOTHEHHBIN aHAM3 BHIOPOCOB MeTaHa B atMocdepy U mo0buu yrias B Kysbacce
OTKPBITBIM U TIOJI3EMHBIM CIIOCOOOM TIO3BOJIMJI YCTAHOBUTH, YTO, HECMOTPS HAa COKpAIICHHE
00BEMOB JTOOBIUM YIS TIOA3EMHBIM CIIOCOOOM, KOJTMYECTBO BBHIOPOCOB MeTaHa B aTMocdepy 3a
TOCTIe/IHEe IECATHIICTHE YBEMUIIoch ¢ 10 0 17 M°/T yritst, Z0GBITOrO MOI3EMHBIM CIIOCOOOM;

2) ananu3 wuHGOpPMAIMA O TPUPOJHOM Ta30HOCHOCTH YroJjbHBIX paiioHoB Kyszbacca
TI03BOJIJT YCTAHOBHTh, YTO BBICOKAs TIPUPOIHASI TA30HOCHOCTh YTOJIBHBIX TJIACTOB MPUYPOUCHA K
TOPU30HTAM, 3aleralolmM Hike OTMeTKH + 0 (abc.), 4TO TpEennuCchIBaeT CBOEBPEMEHHOE
MPUHATHE PEIICHUH O TIPOU3BOJICTBE 3a0JIarOBPEMEHHOM JIeTasalliy;

3) moka3aHa HEO0OXOJAMMOCTh U pa3pab0TaHbl TEXHUKO-TEXHOJIOTHYCCKUE PEIICHHUS
MPOU3BOJICTBA PA0OT MO JIeTa3alliyl YTOJBHBIX IIACTOB HAa CTAAWHU cocTaBieHus npoekta ['PP u
CTPOMTENHCTBA YTOIBHBIX IIAXT;

4) pazpaboTaHa KOHCTPYKIIUS CKBaKHH, KOTOpasi 00ecreurBaeT MX MHOTO(YHKITMOHATIBHOE
WCTIONIH30BAHUE ISl TEOJIOTMYECKON PasBEIKH M MPOM3BOACTBA 3a0IaroBpeMEHHOM Jerasaruu
YTOJBHBIX TUIACTOB;

5) BriepBBIE TpeIOKeHa MeToauKka mpoektupoBanus [PP ¢ ydetom mpowmsBoacTBa
3a01arOBpEMEHHON JIerazaliid ¢ TPUMEHEHHEM COBPEMEHHBIX TEXHOJOTHHA YBEIMUCHUS
Ta30BbIJICNICHUS YTOJIBHBIX TUIACTOB;

6) DKOHOMUYECKH OOOCHOBaHA ONTHMU3ALMS TEOJIOTOPA3BEIOYHBIX, MPOCKTHBIX U
MPOU3BOJICTBEHHBIX 3371a4 32 CUET COOPYKEHUSI MHOTO(QYHKIIHOHATLHBIX CKBAXKHH;

7) pazpaboTan MeToA OleHKU Y((GEKTUBHOCTH MPOBECHUS 3a01aroBpeMEeHHOM Aerasau
C UCTIONIb30BaHUEM TIepe00OPYI0BaHHBIX T€0JIOTOPA3BEIOYHBIX CKBAKHH.

OtinyMe OT paHee BBINMOJHEHHBIX PadoT 3aKiao4yaeTcss B 00OCHOBAaHUU
ONTUMM3AIUN Pa3BEIOYHBIX CETEH, OPraHU3AIMOHHBIX, MPOCKTHBIX M TEXHOJIOTHYECKUX
3a/a4, TO3BOJSAIOMUX  OOECIEeYUTh  paliOHAJBbHOE  PACIOIOKEHHE  DJIEMEHTOB
TOPHOTEXHUYECKUX CHUCTEM C I[EJbI0 TMPOBEACHHS TEOJOTHYECKOTO U3YYCHHUS U
3a01aroBpEMEHHOM Jlera3aliy BHICOKOTa30HOCHBIX YTOJIBHBIX TIACTOB.

CreneHb 10CTOBEPHOCTH padoThl. B 0CHOBY auccepTaniuu MOJIOKEHBI PE3yIbTaThl
TEOPETUUYECKUX M TMPOU3BOJCTBEHHBIX HCCIEAOBAHUM aBTOpa, HAYYHBIX HCCICIOBAaHUU B
00JacTH TeOJIOTMYECKOW Pa3BElKH M Jlera3allid YroJbHBIX MecTopokaeHui Kysbacca u
IPYTHUX yTIIeA00BIBAIOIINX PETHOHOB.

OcHOBHBIC BBIBOJBI CJHI€TaHBl HA OCHOBE aHalIM3a CTATUCTUYECKUX JAHHBIX
TeppuTopuanbHOro opraHa demepanbHONW CIYKObI TOCYIAPCTBEHHOW CTATUCTUKH TIO
KemepoBckoii o0nacTtu, TEppUTOPHAILHOTO (OHIA TEOJOTHYSCKOM WH(OpPMAIIUU TIO
Cubupckomy ¢eneparbHOMy OKpYry, NyOmuKanuid HaydYHO-HCCIEIOBATEIIbCKUX U
JMICCePTAIMOHHBIX PabOT MO MPOoOIeMaTHKE UCCIEAOBAHMS, a TAKXKE MPOU3BOACTBEHHBIX U
PKOHOMHMYECKHX TOKa3aTele IEHCTBYIOMIMX T€0JO0rOpa3BeOYHBIX U YIJIeT00BIBAOIINX
MPEIIPUATHH.

JIM4YHBIN BKJIaJl COMCKATEI COCTOUT:

1) B m3ydeHnn M OOOOIICHWH TpeOOBaHMII HOPMATUBHBIX JIOKYMEHTOB, MaTepHaoOB
T€OJIOTUYECKUX OTYETOB, MPOMBIIUICHHBIX pabOT MO MPOM3BOJACTBY Jeraszalliid YTOJbHBIX
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mwiactoB. B pe3ymbrare paszpaboraHa W HAaydyHO OOOCHOBaHA METOIMKA IIPOBEICHUS
3a01aroBpeMEeHHOM Jiera3aliii Ha CTaJuu cocTaBieHus npoekta ['PP u ctponTtenscTBa yroiabHbBIX
I1aXT;

2) B pa3pabOTKe KOHCTPYKIMM T'€OJIOTOPA3BEIOYHBIX CKBLKUH W TEXHOJOTHH HX
nepeoOOpyAOBaHUS B CKBOKHHBI Pa3BEIOYHO-ICTA3AIIMOHHOTO Ha3HAYEHHS JIsl TIPOM3BOJICTBA
3a0J1aroBpeMEHHOM Jerazalluid YrojbHBIX IUIACTOB C Y4YeTOM HX TOPHO-TEOJOTHUYECKUX U
TOPHOTEXHUYECKHX YCIIOBH;

3) B ompeeeHNH TIEPBOHAYATIFHOIO KOHTYpa YIIIEHOCHBIX OTJIOKEHHUH ISl PACTIONIOKEHH S
MHOTO()YHKIIMOHATIPHBIX CKBKMH U TIPOM3BOJICTBA 3a0JIarOBPEMEHHOM JIeTa3alliy;

4) B IPOTHO3UPOBAHNH CHIDKEHUS TIPUPOHON Ta30HOCHOCTH YTOJBHBIX IUIACTOB 3a CUET
WCTIONIH30BaHMS MHOTO()YHKITMOHATBHBIX CKBR)XUH M COBPEMEHHBIX METO/IOB BO3/ICHCTBUS Ha
YTOJIBHBIN TUIACT C TIEJIbI0 YBETUUCHUS ICONTA METaHa;

5) B TIpOBEICHUH CPABHUTEIHLHOTO aHAJM3a TEXHUKO-DKOHOMHYECKHMX ITOKa3aTesiel MpH
BHENIpEHUM  pa3pabOTaHHONW  METOAMKH  TEOJIOTMYECKOTO HW3YYeHHS] W TMPOBEICHUS
3a0J1arOBpEMEHHOM  JIera3aliiil  yrOJNBHBIX ~ MECTOPOKIIEHWH C  BBICOKOW  MPUPOIHOMN
ra30HOCHOCTBIO.

TeopeTnueckasi 1 MpakTHYeCKasi 3HAYUMOCTH padoThl. B mporiecce paboThl ObLIa
MOJIy4eHa CIIeAYIOIas HAYIHO-TIPOM3BOICTBCHHASI HHPOPMAITHUS:

1) no6brua yris B Ky3HerKkom yrojgbHOM OacceifHe B IIeJIOM €KEroHO YBEIIMYMBACTCS 32
CUeT pa3BUTUS Oojlee HSKOHOMHYHOTO OTKPBITOrO Crocoba pa3pabOTKH  YTOJBbHBIX
MECTOPOXKICHUI B 30HE METAHOBBIBETPHBAHHS. B CBS3M C TEM, YTO OTKPBHITHIM CIOCOOOM
pa3pabOTKH MOYKHO JOOBITH JHIIL O0KOJIO 20 % OanaHCOBBIX 3aracoB OacceiiHa, HEOOXOMMO B
HACTOSIIIIEE BpeMsl TOATOTABIMBATH TJIYOOKHE TOPU3OHTHI K Oe30macHOM J00bIde  yriis
MTO3EMHBIM CITOCOO0M;

2) yBeNMUYeHNE TITyOUHBI YTOJBHBIX IIAXT MPUBOAWT K TOBBIIICHHIO METaHOBBIJCICHUS B
BBIPA0OTaHHOE MPOCTPAHCTBO U POCTYy 0ObeMa BHIOPOCOB MeTaHa B aTMocdepy. 3a TocienHee
JIeCSTUIIETHE KOTMUECTBO BRIOPOCOB MeTaHa B Ky3bacce Bo3pociio Ha 70 Y.

3) BbICOKas MPHUPOAHAS TA30HOCHOCTh MPUBOAUT K OOJBIIAM 3aTpaTtam Ha MPOHU3BOJCTBO
Jlerazaliiy YroNbHBIX IJIACTOB, CHIKAET SKOHOMHUYECKYIO d((PEKTUBHOCTh, UYTO TOIATBEP)KIACT
HEOOXOJMMOCTh COBEPIIICHCTBOBAHMS METOAWMKU TEOJOTMUECKOTO W3YUEHHSI U OCBOCHHUS
YTOJBHBIX MECTOPOKICHU;

4) mepeobopyaOBaHUE re0JIoropa3BeI0YHbIX CKBKHH Ut TIPOU3BOJICTBA
3a0J1arOBpEMEHHOM JIera3alyl MO3BOJIUT TIOATOTABIMBATh IIaXTHBIE TONS K Oe30macHOn
0TpaboTKE U MEPEX0 Ty K KOMIUIEKCHOMY OCBOCHHUIO METAHOYTOJILHBIX MECTOPOKICHUH.

Peanu3zanusi BbIBOAOB M pekoMeHgaumuil. OCHOBHbIE pe3ydbTaThl PaOOTHI
MPEACTaBISAIOT MHTEpPEC Ui TOJb30BaTeel HEAp, T€OJOropa3BEOYHBIX W IMPOEKTHBIX
OpraHu3aiui, [IesATeIbHOCTh KOTOPHIX HalpaBlIeHa Ha M3yYCHHE TEOJOTHYECKOTO
CTpPOCHUS, TPOEKTUPOBAHHUE H OTPAOOTKY YrOJNbHBIX MECTOPOKICHUI C BBICOKOU
MPUPOAHON Ta30HOCHOCTBIO.

[lo pabore wMeIOTCA akThl BHEAPEHUS  pa3paboOTaHHOW  METOAWKH  OT
000 «I'eoCraprtlIpoext» 1. HoBoky3Henk u OOO «I'eope3onancy» r. Mockaa.

Anpodanus padorbl. OCHOBHBIC TOJOXKEHUS TUCCEPTAIMOHHBIX HCCIEIOBAHMIMA
JIOKJIABIBAINCh U OOCY)XKJATUCh Ha Ppa3IUYHBIX KOH(MEpPEHIMAX, CeMUHapax u
CUMIIO3UyMaX PETHOHATHHOTO, POCCUMCKOTO M MEKyHAPOIHOTO YPOBHEH:

1) HayuyHO-TIpaKTUYECKas KoH(epeHus MOJIOJIBIX cnenuanuctoB OAO
«OVYK «}¥Oxxky3baccyronby, r. HoBoky3nenk, 2012 r., I mecTo;
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2) X MexayHapoaHas Hay9HO-TEXHHUYECKas KOH(PEPEHIUS MOJOJBIX CHEIHAIUCTOB
xonauHra EBPA3, ropHopyanas cexnus, . HoBoky3suenk, 2012 r., quriom Il crenenu;

3) XVII, XVIII, XIX, XX u XXI MexayHapoaHble Hay4Hbl€ CUMIO3UYMbl UMEHU
akagemMuka M.A. YcoBa CTyJIEHTOB U MOJIOABIX yueHBIX «[IpoGiemMpl reonoruu u OCBOCHUS
wenp», HU TITY, r. Tomck, 2013-2017 rr., numiomsl I u Il creneneit;

4) cemuHap «ITpobsemsl nerazaiuu YTOJIbHBIX TIJIACTOBY, 3A0
«OVYK «}¥Oxxky3baccyronby, r. HoBoky3Henk, 2013 1.;

5) Bcepoccuiickas HayuyHO-TexHUYecKkas KoHbepeHmus «lIpobmembr Hay4dHO-
TeXHUYECKOro mporpecca B 0ypenuu ckpaxun», HUA TITY, r. Tomck, 2014 r.;

6) cemunap Ne 6 «IIpobnembl yronapHOrO MeTaHa», [opublii uHcTHTYT HUTY
MUCuC, «Henens ropusika», r. Mocksa, 2015-2016 rr.;

7) Bcepocculickuii KOHKYpC Hay4dHO-UCCenoBaTenbckux padot «lllar B Hayky», mo
HanpaBieHuo «Pa3paboTka MECTOPOXIACHUM TOJIE3HBIX Hckomaembix», HU TIIY,
r. Tomck, 2015 r., mumowm II crenenu;

8) HayuHO-ipakTHYecKuil cemuHap Ne 6 «JloOblua MeTaHa M3 YroJdbHBIX OTJIOKCHUM.
[Tpo6nemsl 1 nepcnekTuBb», PI'Y HedTtr u raza (HUY) umenn .M. ['yOkuna, r. Mocksa,
2016 .

Crpykrypa m o0beM auccepranmu. JlucceprannoHHas pa0oTa COCTOUT U3
BBEJCHUS, YEThIpEX TIJIaB, 3akitodyeHust. Conepxut 175 cTpaHull MalIMHONKUCHOTO TEKCTA,
CIUCOK TEPMHUHOB W JUTepaTypbl u3 127 HauMeHOBaHUM; BKmodaeT 19 tabmum, 32
pUCYHKA U 6 TPUIIOKEHHUI 001uM 00beMoM 42 JucTa.

baarogapuHocTtu. ABTOp OnarogapeH CcBOeMy HAyYHOMY PYKOBOJUTENIO J.T.H.
B.I'. JlykbsinoBy, n.1.H. C.A. Ps6uukoBy, n.1.H. C.B. akneuny, k.1.H. B.. bpbuiuny 3a
COJIEPXKATEIbHYIO TOMOIb, TPeOOBATEIbHOCTh M KOHCYJIBTUPOBAHUE IMPU BBHIMOJHEHUU
pabotel. B mporecce uccneqoBaHUN aBTOP TMOJIB30BAJICS BCECTOPOHHEW MOMOIIBIO U
COBETaMU CBOMX Kojuier mno padore k.T.H. O.A. SAryHoBo#, K.T.H. A.A. BUTbKO, K.r-M.H.
A.N. Kemeposga.

Hyomaukanuu. Ilo Teme nucceprauum omyOnukoBaHo 15 pabot, B Tom yucie 6 B
W3/IaHMSIX, BKIIOUYECHHBIX B «llepedeHb pOCCUIMCKUX PELEH3UPYEMBIX HaYUHBIX KYPHAJIOB)
BAK MunoOpnayku P®, 2 nybnukauuu B 6a3e JaHHBIX Scopus.

OCHOBHOE COJAEP’KAHUE PABOTbBI

Bo BBenenum mpuBOAMUTCS OOIIas XapaKTEPUCTHKA pabOThl, 0OOCHOBBIBAETCS €€
aKTyaJbHOCTh, ONPEeIIAeTCs 1eTb, uies, 3ajaun. M3naratoTcs 3amuniaeMple MoJ0KeHus,
Hay4YHas HOBW3HA U MPaKTUYECKast 3HAUUMOCTb.

B nepBoii riaBe qaH 0030p COBPEMEHHOT'O COCTOSIHUS YTIIEeNOObIBAIOIIEH OTpaciu
Ky3bacca, onpezenena CynHoOCTh 3ara30BaHHOCTH YTOJIBHBIX IJIACTOB METAHOM U €T0 POJIb
npu ao00brye yrias. [lpeactaBieHbl cBeAeHUS O MPHUPOAHONW Ta30HOCHOCTH YTOJBHBIX
MJIaCTOB M €€ HM3MeHeHHe ¢ TIayOouHol. OCBEIIeHbl MEePCHEKTUBHI JOOBIYM METaHa U3
YTOJNIBHBIX TUIACTOB. BBIMOTHEH aHaMW3 HOPMATHUBHOW JOKYMEHTAIIUM U ONHKCAHBI MEPHI
TOCYAapCTBEHHON TOJAEPKKHM TMpH J0ObYEe MeTaHa W3 YrodbHBIX IUIacToB. JlaHa
KOJIMYECTBEHHAsI OIlEHKa BHIOPOCOB MeTaHa B atMocdepy mpu ao0srue yriust B Ky3nerkom
YTOJIBbHOM OacceiHe.

Bo BTOpoii riaBe mpoBeleH aHAIN3 TOPHO-TEOJIOTMYECKHMX W TOPHOTEXHUUYECKHE
YCIOBUM OCBOGHMS YroybHbIX MecTopoxaeHuid Kysbacca ¢ nenbio 000CHOBaHHS
nepeobopyA0BaHUsl Ie0J0ropa3BeIOYHbIX CKBAXKUH Ui MPOBEIEHUS 3a01aroBpeMeHHOM
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Jera3allid  YroJIbHBIX  IUIACTOB. PaccMOTpeHbl  TEXHOJIOTMYECKHE  OCOOEHHOCTHU
000pyIOBaHMUSI CKBOXWH MJIA TPOBEACHUS IUIA3MEHHO-UMITYJIBCHOTO BO3JIEUCTBUS
(manee [1MB). OcBemieHbl U3MeHEHUS! (HU3UKO-MEXAHUUYECKUX CBOMCTB TOPHBIX MOPO/I,
pe3ynbTaThl MUKPOCEUCMHYECKOTO PAalOHUPOBAHUSA pajinyca BO3JACUCTBUSA U CBEJAECHUS O
JOCTUTHYTHIX J1e0MTax JAera3allMOHHBIX CKBaKUH mocie npoBeneHus [IMB Ha yronbHbIN
miacT. C y4eToM TFOpPHO-TE€OJIOTMYECKUX YCJIOBUM YTOJBHBIX MECTOPOXKJICHUM C BBICOKOM
MPUPOJHON Ta30HOCHOCTHIO pa3paboTaHa KOHCTPYKIUS pa3BEIOYHO-/I€Tra3allMOHHBIX
CKBa)XMH.

B Tperneil riaBe mnpencTaBieHO OOOCHOBAaHME OCHOBHBIX TI'€0JOTO-TEXHUYECKHX
KPUTEPHUEB, OMPEICISIONIUX METOJUKY Pa3BEIKH YrOJbHBIX MECTOPOKICHHM C y4yeToM
MCIIOIb30BAHUS MHOTO(YHKIIMOHAIBHBIX Pa3BEI0YHO-/IETa3allMOHHBIX CKBAXKHUH.

B yeTrBepToOii ri1aBe MpeCTaBICHAa METOIUKA PA3BEKH YTOJIbHBIX MECTOPOKIACHUN C
ydqeToM OypeHus MHOTOQYHKIIMOHAIBHBIX CKBaKUH. [IpoBeneH MpPOTHO3HBIM pacuer
KOJIMYECTBa W3BIEKAEMOr0 MeTaHa IO TepuoJaM TpOBeJeHUs 3a0JaroBpeMEHHOMU
Jera3anyy. BBITOMTHEH SKOHOMHUYECKMU aHalu3 OypeHHs MHOTO(])YHKIIMOHATBHBIX
CKBa)XMH.

3ALLIMILAEMBIE OJIOKEHUSI

1. AHaIM3 COBPEMEHHOIr0 COCTOSIHMSI TMPOO0JieMbl [1era3audu  YroJbHbIX
MECTOPOKICHUI MOKAa3aJl, YTO yBeJMUeHHe BbIOPocoB MeTaHa B aTrmocdepy ¢ 10 xo
17 M/t NPU COKpPAllleHWH [00bIYM YIJS TMOA3€eMHBIM CIOCOOOM O00BbSICHAAETCS
U3MEHEHHEM TOPHO-Te0JIOTHYEeCKHX W TOPHOTEXHHYECKHUX YCJIOBHI OCBOEHMS
yroiabHbIX Mectopoxaennii Kysdacca. B c¢Bsi3du ¢ 4eM, BO3HHMKaeT HeO00XO0IAMMOCTH
COBEPUICHCTBOBAHNS METOAUKH Pa3BeAKH W TEXHOJOTHH OTPAOOTKH ¢ IIMPOKUM
BHeJpeHreM 320,1aroBpeMeHHOMH Jera3aiu yroJbHbIX IJIACTOB.

AHanmu3 pe3yJabTaTOB paHEe BBIMNOJHEHHBIX MCCIEIOBAHUM T'€OJIOTUYECKUX U
TOPHOTEXHUYECKUX YCIOBUI JTOOBIYM YIS MOA3eMHBIM criocoboMm B Kysbacce, BbIsABIEHHE
HKOJIOTHYECKUX TPOOJIeM, CBSI3aHHBIX C BBIOpOCAaMH MeTaHa, TO3BOJISIIOT OOOCHOBATH
HEOOXOJUMOCTh pa3pabOTKM HOBBIX M COBEPIICHCTBOBAHHUS HMEIOLIUXCS METOJ0B
U3YYEHUS U OCBOEHUS METAHOYTOJIbHBIX MECTOPOXKJIECHUNA C BBICOKOH MPUPOTHOU
ra30HOCHOCTBIO.

B Ky30acce mporHosHble pecypchl MeTaHa B YroOJIbHBIX IUIACTax OILEHUBAIOTCS B
13 Tpan M (mo ormetku — 1500 m). CpeaHss TIIOTHOCTh PECYpCOB METaHa B YTOJbHBIX
MJ1acTax B pacyeTe Ha IUIONIAIb MX OLIEHKHU paBHa 716 MIIH M /KM,

MetaH yrojapHbIX IUIACTOB Kak IIOJIE3HOE HCKOMAaeMoe B HACTOsIIee Bpems
OLICHUBAETCSI C JABYX MPUHUUINHAIBHO PA3JIMYHBIX TMO3ULMKN, OTpaKaroUUuX €ero
JIBOMCTBEHHYIO I'€0JIOT0-3KOHOMUYECKYIO CYIIHOCTh — KaK CaMOCTOSITEJIBHOTO MOJIE3HOTO
MCKOIIAeMOr0, TaK U MOMYTHOTO.

JloOblya MeTaHa Kak CaMOCTOSITEIbHOTO MOJIE3HOTO  HMCKOMAeMOro  MOXKET
OCYILECTBIIATHCS CAMOCTOATENbHBIM T'a30BbIM MPOMBICIIOM MO MPUHIHUITY SKOHOMHYECKON
11e71eco00pa3HOCTH M MOTpeOHOCTH B raze. Takas moObiua meTaHa Hauyata B Kysbacce B
2010 r. OOO «I'azmpom no6wiua Kysnenk» Ha TalguHCKOM MECTOPOXKIECHHHM B paMKax
OMBITHO-ITPOMBIIIIJIEHHOHN pa3padOTKU METaHOYTOJIBHOTO MECTOPOXK ACHHUS.

MeTtaH Kak MOIMYyTHOE MOJIE3HOE UCKOMaeMOe TPECTaBIsSET Co00i yriIeBOOPOIHBIHN
ra3, U3BJICUYCHHBIA U3 YTOJBHBIX TUIACTOB MOCPEACTBOM IIAXTHOW Jera3aluu Mpu A00bIue
YIJIs C LeNblo oOecrieyeHus: 6€30MacHOCTH BEAEHUS TOPHBIX pabOT MOA3EMHBIM CITIOCOOOM.
[MlaxTtHast neraszamusi npumensercs B Kysbacce Oosiee 60 eT M Ha CETOAHSIIHUMA JEHB
SBJISIETCS. OCHOBHBIM HAIlPaBJICHUEM U3BJICUCHHS METaHA U3 YTOJIbHBIX MJIACTOB.
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Cornacno noctanosienuto I[lpaBurensctBa PO Ne 315 ot 25.04.2011 r. npoBenenue
JIera3allii yrodbHbIX IUIACTOB HPH HPEBBIICHHH IPHPOIHOI ra30HOCHOCTH 13 M>/T ¢.6.M.
SBIICTCA 00A3aTeNbHBIM. B psifie CTpaH HaHHBIH MOPOr yXKe CHIKEH 10 9 M/T C.6.M.
HecBoeBpeMeHHOE TMPOBEACHHUE JETa3allMOHHBIX pa0OT MPHUBOAUT K CHUKCHHUIO YPOBHS
0€30MMacHOCTH ¥ OTPAaHUYCHHUIO Harpy30K Ha OYMCTHOMN 3a00ii.

JlaHHbIE O MPUPOAHON Ta30HOCHOCTH YTOJIBHBIX IJIACTOB MO OCHOBHBIM pailoHam
Ky3nenkoro yronpHOro OacceilHa CBOASTCA K HAJW4YUIO BBICOKOM MIPUPOIHOMU
razoHocHocTH (6oee 10 M°/T ¢.6.M.) yxxe Ha ray6uae 300—500 M OT OBEPXHOCTH 3eMIIH,
YTO B CPEAHEM COOTBETCTBYET HYJIEBOMY aOCOJIIOTHOMY Topu3oHTY. Ha ocHoBanuu
UMEIOIUXCSl MHOTOYHCIICHHBIX JaHHBIX TIOCTPOEH TpaduK M3MEHEHHUS TpaguceHTa
MIPUPOTHOM Ta30HOCHOCTH YroJIbHBIX paiioHoB Ky30acca mo ropusonTaMm (cM. puc. 1.).

Lo 10,0
2 5
S)e!
(@gges
=2 .50 \
822 0,0 ! ! ! ! !
~z =Y
+100 £0 - 100 —-200 —-300 — 400 - 500 - 600
I'opu3zonr,
=& JleHuHCKMI1 =&—Dbenoscknii M (abe.)
[IpoxonseBcko — KuceneBckuit =&— ApaJInueBCKUI
=& OCHUHOBCKHUI EpynakoBckuii

Puc. 1 — I'paduk u3mMeHeHUs TpagueHTa MPUPOJTHON Ta30HOCHOCTH
yrosibHbIX paiioHoB Ky30acca o ropuzoHtam

Ha ocHOBaHuu mpecTaBIeHHOro rpadrka, MOXXHO TOBOPHUTH O CHIDKCHUHU TpaucHTa
MIPUPOJTHOM Ta30HOCHOCTH YTOJLHBIX IIJIACTOB ¢ ITyOMHOM. Takke cieayeT OTMETUTh, U4TO
CHIDKEHHE IPOHMIIAEMOCTH ILIACTOB HWMEET aHaJOoTrW4yHbI xapaktep. CiemoBaTelbHO,
WHTEpBal 3ajleraHus YTojbHBIX I1actoB oT =+ 0 M (abc.) mo — 300 m (abc.) Oynet
MPEACTABIATh HAMOOJBITUN HWHTEpPEC ISl Pa3BUTHSI HOBBIX 3(PQPEKTHUBHBIX CIOCOOOB
JeTa3allii, YeM BEpXHUE U HIKHHAE TOPH30HTHI.

Bricokas  mpupomHas ~ Tra30HOCHOCTh  CO3/Ja€T  HACTOJBKO  ITOBBIIICHHOE
METaHOBBIJICJICHUE B BBIPAOOTAaHHOE IPOCTPAHCTBO M TOPHBIC BHIPAOOTKH IIAXT, YTO
Oe3omacHasi n00bIYa yriasi BO3MOXKHA TOJBKO C TMPUMEHEHHEM KOMIUIEKCHOM Jerasaiuu
YTOJIBHBIX TUIACTOB, T.€. COBMEIICHUS Pa3IMYHBIX CIIOCOOOB WJIM CXEM JeTa3allid OJHOTO
WM HECKOJBKMX HMCTOYHHMKOB Ta3oBbIAeHeHHSA. K Meromam jerasaliud, IO3BOJISIOIINM
CHIDKATh TPHUPOJIHYIO Ta30HOCHOCTh 10 Hadajia BEACHUS OUYHMCTHBIX pPa0dOT, OTHOCITCS
OapbepHas U IpeaBapUTEIbHAS JAeTa3alis, a TAKKEe HeIOCTaTOYHO MpuMeHseMas B Poccun
3a0iaroBpeMeHHas Jeras3arus.

OCHOBHBIMH HCTOYHHKAMH Ta30BBIJICICHUS MPH BEICHUHM TOPHBIX Pa0OOT SBIISTIOTCS
VTOJIBHBIA IIIACT, IOPOABI KPOBIM U TIOYBBI, OTOUTBIM yTrojib, ILIACTHI-CITyTHHUKH,
OTIICTIMBIINECSA YTOJAbHBIE TAYKM M T.A. | cOMEXaHWYECKHE H Ta30JIMHAMHUYCCKUC
MPOIIECChI, BO3HUKAIOIIME B  pE3ylbTaTe BEICHHUS TOPHBIX pPabOT, SBISIOTCS
B3aMMOCBSI3aHHBIMU TIPOLIECCAMH W TPEICTABISIIOT COOOW CJIOKHO TPOTHO3UPYEMYIO
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cuctemy. B 3T0#i cBs3M 111 oOecnieueHnst 0€30MaCHBIX YCIOBHM TOOBIYHU yTIiIsl HEOOXOIUMO
MpUMEHEeHHE 3a0JaroBpeMEHHOM Jera3aldi, 4TO MO3BOJUT CHU3UTH Ta30BbIACICHUE OT
OCHOBHBIX HCTOYHHMKOB B BBIPaOOTaHHOE MPOCTPAHCTBO JI0 Hadaja padoT 1Mo JoOkIYe yris.

Ha cerogusimauii neHb yrienoObIBalomUMU MpeanpuatuamMu KemepoBckoit o0mactu
no6wiBaeTcst okono 60 % ot obmieit no6sruu yris B Poccun. Ilpu sToM Gonblas yacTh
VJTOJIBHBIX IMAaXT OTHECEHA K CBEPXKATETOPHBIM W omacHbM. CleayeT OTMETHTh, 4TO
OTHOCHUTENIbHAS Ta3000MIBHOCTh CBEPXKATETOPHBIX IIAXT B PsI/Ie CIy4aeB B HECKOIBKO pa3
MPEBBIIAET KPUTEPUNA OTHECEHUS IIaXThl K CBEpPXKATeropHOW M cocTaBisgeT 100 m*/T
u bornee.

[lo pesympTatam paccieoBaHWN NPUYUH CEPUM B3PHIBOB HA YTOJBHBIX IIaxTaxX
npouzomeamux B Kyzdacce B 2004-2010 rr. Opuin pa3paboTaHbl HOBbIE HOPMATHUBHO-
TeXHUYECKHe TpeOoBaHus K obecredeHnto Oe3omacHocTH yraeaoOsun. C  1enbio
CTUMYJUPOBAHUS Pa3BUTHS JOOBIYM METaHA U3 YrONbHBIX TUIACTOB OBLIM TIPUHATHI
pa3IUYHbIE MEpPHl TOMICPKKH YIIIETOOBIBAIOIINX MPEANPUSTHI: CHUKCHBI HAJIOTOBBIC
cTaBKU Ha TpuObLIL 10 13,5 %, Ha umymiectBo — 10 0 % u 1.4. B 2012 r. ®denepanbHbIiM
3akoHOM Ne 278-D3, MeTaH yroibHBIX IJIACTOB MPU3HAH OTACIHHBIM BHIOM TIOJIE3HOTO
HCKOMAeMOTr0 W COrjacHo 1.2 cT.336 He mnpu3HaH OOBEKTOM HaJIOT000IOKEHUS.
BHeceHnHble M3MEHEHUs SBIISIOTCS CYIIECTBEHHON MOICPKKON pa3BUTHUS JOOBIUYM METaHa
W3 VYrOJBHBIX IIJJACTOB B MPOMBIIUICHHBIX MacliTadax, a TakkKe CTUMYJIHPYIOT
obecrieyeHre Oe30mMacHON MOOBIYM 3a CYET MPOM3BOJICTBA PA3TUYHBIX BHUJOB JeTa3alluu
YTOJIBHBIX TJIACTOB.

3a nepuoj 2005—-2014 rr. nobsrua yriis B Kysbacce ysenuuunack ¢ 149 no 183 muH.T.
[Ipu 3TOM clieayeT OTMETUTh €KETOJHOE CHIDKEHHWE oO0beMa JOOBIYU YIJIA MOJ3€MHBIM
criocoboM. B HacTosiiiee Bpemsi 100bI4a Yriisi OTKPBITBIM CIOCOOOM cocTtaBisieT 64 % oT
obmeit noOeum yris mo KysHenkomy OacceiitHy. B mepByro ouepenp 3TO OOBSCHSICTCS
0osee HU3KOH CE0ECTOMMOCTBIO OTKPBITOM pa3pabOTKU YrOIbHBIX MECTOPOKICHUN B CBSI3U
C OTCYTCTBHEM HEOOXOIUMOCTH MPOBOIUTH PAOOTHI MO JETa3allMK YTOJbHBIX TUIACTOB, TaK
Kak J00blya YIJIsi BEAETCS B 30HE METAaHOBBIBETpHBAHUSA. boyiee HariIsgHO 3TO
MPEICTaBICHO B BUJE AUAarpaMMbl Ha pucC. 2.
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50
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=@ J100bI4a MOJ3EMHBIM CIIOCOOOM == J[00bI4a OTKPBITHIM CIIOCOOOM

Puc. 2 — O6bembl 1OOBIUN YTl OTKPHITHIM U MOA3EMHBIM criocoboM 3a 2005-2014 rr.

CrnemyeT OTMETHTB, YTO K OTpabOTKe HanbosIee S3KOHOMUYHBIM OTKPBITBIM CIIOCOO0M
no0bram yrias B KysHenkom OacceitHe BO3MOXXHO OTHeCTH Jullh 20 % W3 YUCIAIUXCS Ha
roCyJapCTBEHHOM OajaHce 3amacoB KaMeHHoro yris. M3 3Toro cieayer, 4To MOA3EMHBIN
CIoco0 TOOBIYM YIJIS B OyaylieM Hen30eKHO OyJeT SBISIThCS OCHOBHBIM, B CBSI3M C YEM U
BO3HUKAET uJesl 3a0JaroBpeMEHHON MOJTOTOBKM IIAXTHBIX TIOJEH K JajbHEHIIen
Oe3omacHOi M0OBIYE YIIIA MOA3eMHBIM criocoOoM. C 1enblo MPOBEJACHUS AadbHEHIIeTo
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aHanM3a 00bEMOB TOOBIYM YIJISI U BEIOPOCOB METaHa, Ha puC. 3 MpeAcTaBieHa nHdopmarus
0 KoJIu4ecTBe BBIOpOocOB MeTaHa B armochepy 3a 2004-2014 rr., momydeHHas B
TepputopuanbHOM oprane denepalbHON CIIy)KObI TOCYJApPCTBEHHOW CTATHCTHKH IO
KemepoBckoii obmacTw.

Nudopmanus, npencrapieHHas Ha puc. 3, HaTJSAIHO OTpakaeT yBelWdeHHe oOnEMa
BEIODOCOB MeTaHa B aTrMocdepy yrieaoOsBarommmu mnpeanpusatusmu  Kyszbacca 3a
MOCJIeIHEE JIECATUIETHE, 3TO CBS3aHO C OCJIOKHEHUEM TOPHO-T€0JIOTHYECKUX YCIOBUU
OCBOCHHUSI MECTOPOXIECHUNW C BBICOKOW NPUPOJHOM TAa30HOCHOCTHIO W TMOBBIIICHHBIM
BHMUMaHUEM K MPOBEJICHUIO JIETa3alliy YTOJIbHBIX IJIACTOB IOCJE CEPUU B3PHIBOB METaHa
Ha yroJbHBIX MIaxTax, npousowmeamux B 2004-2007 rr.
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Puc. 3 — CBenenus o KoJiMuecTBE BEHIOPOCOB MeTaHa B aTMochepy
3a 2004-2014 rr. mo Ky3Henkomy Oacceitny

YuuteiBas 0COOEHHOCTH CTPOSHHSI METAHOYTOJBHBIX MECTOPOXKICHUM, T0ObIYa yIs
OTKPBITBIM CIIOCOOOM B OCHOBHOM BEICTCS B 30HE Tra30BOrO BbIBeTpHBaHus. Ha puc. 4
MPEJCTABIICH CPABHUTEIIBHBIM aHAJIN3 OOBEMOB JOOBIUM YIJIS TOJ3EMHBIM CIIOCOOOM H
00BEMOB BHIOPOCOB MeTaHa B aTMOCheEpy.
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2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Ion

B CpeqHee KOJMIECTBO BEIOPOCOB MeTaHa Ha | T JTOOBITOTO YIJIs TIO3EMHBIM CIIOCOO0M, M3/T

Puc. 4 — CpaBHUTENBHBIN aHATN3 BEIOPOCOB METaHa B aTMOc(hepy U TOOBIYH YTIIs
Mo3eMHBIM crioco6oMm B niepuo ¢ 2005-2014 rr.

Kak BuaHo Ha puc. 4, B mocieAHHE TOJbl HAONIOAACTCS YBEIMYCHHUE KOJIMYECTBA
BBHIODOCOB MeTaHa B armocdepy, HECMOTpsS Ha COKpalleHHe OObEeMOB JOOBIYU YTIIA
nom3eMHbIM criocoboMm. Cpennmii 0o6beM BBIOpOCOB MeTaHa ¢ 1 T [M0OBITOTO yris
TO3¢MHBIM CIIOCOOO0M 3a MOCIe IHee AecaTHIeTHe yBeandmics ¢ 10 1o 17 m/T.
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2. IlepeobopynoBaHne reo0JIOrOpPa3BeJOYHbIX CKBAaXKHUH B COOTBETCTBHM C
pa3padoTaHHOWl KOHCTPYKIME W TexXHoJiorueid OypeHHsi MO3BOJIsIET O0ecCHeYUTh
MHOTO(pYHKIMOHAJIBHOCT, WX HCIOJb30BAHMS: TMPOBeJeHHEe TIe0JIOrHYeCcKOro
U3yYeHUs1 W 3a0J1arOBpeMeHHOM JerazanuM yrojbHbIX Iu1actoB. Ilpm 3TOM
NPOM3BOJCTBO Jera3auMu ¢ MLeJbl0 oOecriedeHuss 0e30MacHOW HO00OBIYM  YrJisl
NMOA3eMHBIM CIOCOO0OM OcCyHIecTBJsieTcsl ¢ 0oJiee PAlMOHAJIBHBIM MCIOJb30BAHMEM
nepuoJa BpPeMEeHH HAa TMPOEKTHPOBAHME M CTPOUTEJILCTBO YIJIeJ00bIBAIOIIET O
npeanpusiTUsi.

OcHoBHOM TIpoOsIeMoii (P PEKTUBHOTO H3BJICUYCHUS METaHA M3 YTOJIbHBIX IUIACTOB
SABJISIIOTCS HU3KHE JI€OMTHI CKBAXKHMH, MOATOMY B TOCJIEIHHE JECATHICTHS BeAETCS
aKTHUBHAas paboTa MO COBEPIICHCTBOBAHUIO U Pa3pabOTKE HOBBIX METOJOB BO3JCHCTBUA HA
YTOJBHBIM IJIACT JUISl YBEJIMYEHUS UX MNPOHUIAEMOCTU. B pe3ynbTaTe BBINOJIHEHHBIX
UCCIEIOBAaHUNA aMEPUKAHCKUMH, aBCTPAIUUCKUMHU, KaHAJICKUMHU, KUTAWUCKUMHU U
POCCUHCKMMH HAy4YHO-UCCIEIOBATEILCKUMUA HWHCTUTYTAMU pPa3padOTaHO MHOMXECTBO
crocoOOB BO3JEUCTBUSL Ha YroyibHbIM macT. [Ipm 3TOM cambIM pacnpoCTpaHEHHBIM
saBisieTcst TuapopaspelB  1acta (6onee 80 %) u  cmoco® kaButanuu(meHee 8 %).
OcrtanibHbIE CITIOCOOBI MPUMEHSIIOTCS TOPA3]I0 PEXKE.

[To oneHKe MHOCTPaHHBIX CHEIUATUCTOB MPHU MPOHMUIIAEMOCTH IJIaCTOB MeHee 1 M/|
OypeHue Jera3alMOHHBIX CKBaXXUH COBEPIICHHO OECHepCHEKTHUBHO. YTOJBHBIA IUIACT
o0nagaeT XOpomiell aKyCTUYECKOM MNpPOBOJMMOCTBIO, MO3TOMY CO3/IaHHE M YBEJIMYCHUE
aMIUTUTYAbl KOJIEOAHWM BeNeT K pacUIMpPEHUI0 TPEIIMH B IUIaCT€ Ha YYacTKe C
MOBBIIIEHHOW MPOHUILIAEMOCTBIO, A€ HAYMHAET KOHLEHTPUPOBATHCS CBOOOJHBIN Ta3,
KOTOPBIN 3aITyCKaeT MPOLEecC 00pa30BaHUsI MUKPOTPEIIHH.

C ydeToM 3TOro BO3HMKJA HAEs 3a0IarOBPEMEHHO HCKYCCTBEHHO CTHUMYJIHPOBATH
KpPYTOBYIO (YIJI0BYIO) YaCTOTY CBOOOJHBIX KOJI€OaHUM, CAHXPOHU3UPOBATh JUHAMUYECKYIO
CUCTEMY, 3a CUET ITOr0 CO3/1aTh B YIOJBbHOM IUIACTE Pa3BUTYIO CETh MUKPOTPEIIUH, YTOOBI
MaKCHUMaJIbHO TIEPEBECTH Tra3 B CBOOOJHOE COCTOSTHHE, a 3aTeM OToOpaTh €ro uepes
BEePTHKAJIbHBIC CKBAKIHBI.

C orToit menplo Obula pa3paboTaHa TEXHOJOTHS  IUIA3MEHHO-UMITYJIBCHOTO
HIIMPOKOINOIOCHOTO TMEPHOJIUYECKOr0 HAMpPaBICHHOTO YMIPABISIEMOIO BO3JCUCTBUS Ha
VTOJBHBIM IUIACT, KOTOpash KOPEHHBIM O00pa3oM OTIMYAeTCd OT TPagulMOHHBIX
TEXHOJIOTUH, OCHOBaHHBIX HA JINHEWUHBIX 3aBUCUMOCTSX.

[Ipubop nns mpoumsBoxactBa [IMB «Ilputok-M1» Obu1 pa3zpaboTaH M MPUMEHEH Ha
npaktuke rpynnoid poccuiickux kommanui OOO «Hoacy u OOO «I'eope3oHaHCy.
Jlanubiii npuOop crmocoOeH co3AaTh HEIMHEHHYI0 3aBUCUMOCTh MEXKJY HCTOYHHUKOM
KojebaHuid M OOBEKTOM pa3padOTKH 3a CYET Yero 3a0llarOBPEeMEHHO HHHIIMHPOBATH
MPOLIECC CAMOMOJIYJISIIIUM B YTOJBHOM IUIACTE C TEM, YTOOBI MEPEBECTH ra3 B CBOOOJHOE
COCTOSIHME C MOCJIEYIOIIUM OTOOPOM €ro Yepe3 BEPTUKAIbHbIE CKBAYKUHBI.

[IpeumymectBamu Metona [IMIB sBistoTcs SKOJOTMUYecKass YHCTOTa, ObICTpas
00paboTKa CKBa)XXMHBI M BBIBOJ €€ Ha pabouuii pexxuMm. IMEHHO MO 3TUM IpUYMHAM B
JaHHON paboTe paccMaTpuBaeTCs MepeoOOpPYyNOBAHUE TE€OJOTrOPa3BeJOUYHBIX CKBAXKHH B
MHOTO(QYHKIIMOHAIbHBIE CKBAKUHBI C TPUMEHEHUEM JTAHHOW TEXHOJOTUU BO3JEHCTBHUS Ha
yrojbHble 1acTel. KoMiiekTHOCTh 000pynoBanus it mpousBoctea [INB npeacraBnena
Ha puc. 5.
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Puc. 5 — KommiekTHOCTh 000py10BaHMS
i1 npousBoacTea [INB
HA YTOJIbHBIN IUIACT:
1 — KapoTaXHBIN MOAbEMHHK;
2 — reopU3NIECKUN KaOeIb;
3 — coequHeHHUE ¢ TeOU3UUESCKIM
KabejeM;

4 — KopIyc CKBaXMHHOTO MPUOOPA;
5 — BBICOKOBOJIBTHBIN TpaHcpopMaTop;
6 — BBICOKOBOJILTHBIN OJIOK;

7 — COGIMHUTEIbHBIC JTUHUH,

8 — OJIOK HAKOTHUTENbHBIX KOH/IEHCATOPOB;
9 — ycTpoHCTBO ynpaBiaeHus NpudopoM;
10 — 351eKTpOIBI U3TyUATENIS;

11 — nma3meHHblid kaHat; 12 — kopoyc
C YCTPOUCTBOM 1 POPMUPOBAHHUS
MJIa3MEHHOT0 KaHalla

CkBakrHa SIBJISIETCSI CIIOKHBIM COOPYKEHUEM, CTPOUTEIBCTBO KOTOPOTO Tpedyer
3HAYUTENBHBIX MaTepHUANbHBIX, TPAHCIOPTHBIX M TPYAOBBIX 3aTpar. KoHcTpykius
CKBa)XMHBI B MEPBYIO OYEPEb ONPEIECISAETCS €€ Ha3HAYeHUEM M TOPHO-T€0JIOTHYECKUMU
ycinoBusiMA. OCHOBHAs 1I€JIb T'€0J0rOpa3BeIOYHBIX CKBAXKHH — MOJTYYEHHE HEOOXOAMMBIX
T€OJIOTMYECKUX JAHHBIX O CTPOCHUU U KAa4eCTBE IMOJE3HBIX UCKOMaeMbiX. OCHOBHAs LIEb
CKBOXHH 3a0JIarOBPEMEHHON Jera3alii — 00ECIIeUnTh TOJArOTOBKY IIAXTHOTO TOJNS K
0e3omacHO# pa3pabOTKe YTOJIbHBIX IIACTOB C BBICOKOM MPUPOAHON ra30HOCHOCTHIO.

B mHacrosmee  BpeMs ~ BBIMOJHSIOTCS ~ OTPOMHBIE  00beMbl  OypeHus
re0JIOrOPa3BEJOUYHBIX CKBAKMH B TMPOLECCE pPa3BEAKM MECTOPOXKICHUM. 3aTeM mpu
OCBOGHHHU BBHICOKOTa30HOCHBIX MECTOPOXKACHHUH TaKkKe OypsITCS JAeTa3allMOHHbIE CKBaYKUHBI
JUIsl TIpOBeAeHUsl OapbepHOM, MpeaBapUTENbHOW M JApYruxX BUIOB Jerazanuu. O0bem
OypoBbIX paboT coctaBisieT 10110 ThIC. M. B TOJ Ha OJHY BBIEMOYHYIO €IMHUILY. AHATHU3
WCIIOIb30BAHUS PA3JIMYHBIX TEXHOJOTUM Jlera3allii U BBIIIOJIHEHHBIE HCCIIEI0BAHUS
MTO3BOJIUIN MPEJCTaBUTD B JccepTaluuu BapUaHTHI nepeod0opynoBaHUS
re0JIOrOpPa3BeJOUYHbIX CKBaXUH JUIsI MPOW3BOJCTBA 3a0JIarOBPEMEHHOW Jlera3ali  Ha
MpUMEpE TPeX paHee pa3BeAaHHBIX MECTOPOKIACHUN.

B uyacTHOCTM yCTaHOBIIEHO, 4YTO JJS COOPYKEHHS MHOTO(YHKIIMOHAIHHOM
pa3BeOYHO-AETa3alMOHHON CKBAXKHMHBI, B mpouecce npoektupoBanus ['PP  HeoOxoaumo
MPEAYyCMOTPETH CIEAYIOLIUE PAaOOTHI:

1) mpoBecT HEOOXOAMMBIE TeOo(PU3NYECKHE WCCISNOBaHUs B CKBAXKHUHAX C IIEJIBIO
OIpe/IeTICHNs1 30HbI HHTEHCUBHO TPEIIMHOBATHIX MOPO/I U BOJIOHOCHBIX TOPU30HTOB,

2) IpeTyCMOTPETh 00CAIKy CKBaKMH Ha BCIO MTyOWHY 30HBI MHTCHCHBHO TPEITMHOBATHIX
MOPOJ] ¥ BOJAOHOCHBIX TOPHU30HTOB;

3) BBINOJHUTH [IEMEHTALIMIO 3aTPYOHOTO MPOCTPAHCTBA B MUHTEPBAJIE BBILICYKA3aHHBIX 30H;

4) paccunTaTh HEOOXOAUMOE KOIMUYECTBO MOJMBUHHIIXJIOPHIOBBIX (CTEKIOIUIACTUKOBBIX )
00caHBIX U TIepOpUPOBAHHBIX TPYO;

5) crpoutenscTBO 3ymMItda riryornHoi 60—-80 M OT TIOYBBI HIYKHETO Ta30HOCHOTO TLIacTa st
MPOU3BOJICTBA OTKAYKH BOJIbI U3 CKBAXKUHBI ITPH BHIBOJIE €€ HA paOOUUil PEKHUM.

13



dakTuyeckas KOHCTPYKIMS T€O0JOTrOpa3BEJOYHBIX CKBAKUH TPHUHATA COTJIACHO
pa3paboTaHHBIM Teojoro-texauaeckuM Hapsaam (I'TH) u mokaszana B rpadax 2, 3 u 4 Ha
puc. 6.

Koncrpykuus
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Puc. 6 — TunoBast KOHCTPYKIHS pa3BEI0YHO-/IETA3AIMOHHON CKBaKUHbI
st mpousBoacTBa [TMB (yuactok I)
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VYyuThiBas 11eJIeBO€ HA3HAUYECHHE CKBAXKUHBI, pa3pa0OTaHHBIN BapuaHT UX OypeHHs U
nepeoOOpy0BaHUs IPEAYCMAaTPUBAET UX CTPOUTENILCTBO B JIBa dTana:

NepBbI 3TAN 3aKJIIOYAETCSd B CTPOUTENIBCTBE CKBAXKUHBI C IEIbIO MPOBEACHHS
re0JIOTMYECKOT0 U3yUEHHUsI YUacTKa;

BTOPOIl 3Tam NpeayCMaTpUBaeT €€ MNepeoOOpyAOBaHUE C LEIbI0 MPOU3BOJACTBA
3a0J1arOBPEMEHHOM JIeTa3alliid YTOJbHBIX IUIACTOB B YYaCTKAaX IIAXTHOTO MOJIA C BBICOKOU
MPUPOJHON Ta30HOCHOCTBIO. JIaHHBIA 3Tam  CTPOUTENBCTBA  (MEPeoOOpPyAOBaHUS)
CKBa)KUHBI 0003Ha4eH B rpadax 5, 6 u 7 Ha puc. 6 3eJI€HBIM IIBETOM.

Takum oOpa3om, MpeIoKEHHAs TEXHOJOTHS OypeHHs MHOTO()YHKIIMOHATBHBIX
CKBa)XMH MO3BOJISIET pelIaTh ABE MPOU3BOICTBEHHBIC 3aaUH:

1) npoBeieHre TEOJOTMYECKOW pa3BeAKW C YU4EeTOM TpeOOBaHUNM HOPMATHUBHBIX
JOKYMEHTOB K BeJieH!t0 ['PP ipu u3yueHnu reooruueckoro CTpOCHHS;

2) mpoBeeHUE 3a0JaroBpeMEHHOM Jlera3allid  yroJibHBIX IUIACTOB C  LEJIbIO
oOecriedeHnsI 0€30MaCHBIX YCIOBUI YTIIEI0OBIYH.

Kpurepusmu misi BbIACICHUS yY4aCTKOB MECTOPOXKIACHUN WM yYaCTKOB HIAXTHBIX
moysiel A TPOM3BOJCTBA  3a0aroBpeMEeHHOM — jgerasanuud  OyayT — SIBIATHCS
MPOCTPAHCTBEHHBIE TPAHUIIBI JUIIEH3MOHHOTO y4acTKa U IUIOHIAJb Y4acTKa C MPUPOIHOU
ra30HOCHOCTH OT 13 M’/T ¢.6.M., KaK TPAaBUIO MECTOIONOKECHHE NAHHON TPAHHIBI YK
ONPEAEIIEHO IPU MTPOBEICHUM ITpeapiayiiei craauu ['PP.

B kadecTBe pa3HOCTOPOHHETO MPUMEPA, HEOOXOAUMOTO I 000CHOBAHMS H3MEHEHUS
METOJUKH TEOJIOTHUECKOTO0 HW3Y4YeHUs, Jera3allid © OTPa0OTKH METaHOYTOJIbHBIX
MECTOPOXKJICHUI, BBIOPAaHO TpU MNPUHUUIIMAIBHO Pa3HbIX paHee pa3BeIaHHbBIX
reoJIornueckux ydactka (manee yvactok I, ywactok II m ywacrok III). PawxupoBanue
JaHHBIX  YY4aCTKOB  METAaHOYTOJBHBIX  MECTOPOXICHHH  COrJacHO  TpeOOBaHUSM
HOPMAaTHBHBIX JOKYMEHTOB K KIaCCH(PUKAIUKA KaTErOPpUil MECTOPOKACHHUHN MO0 KOJTHYECTBY
3aMacoB MOJIE3HBIX MCKOMAEMbIX IMOKa3aa0, YTO U3 MPEJICTABICHHBIX TPEX BAapUAHTOB, C
TOYKM 3PEHUSI KATErOpHH MECTOPOXKJICHHM IO BEJIMYMHE 3aMacOB KOKCYIOUIUXCS YIJIEH,
y4acTOK | OTHOCHTCS K KAaTeropuu MEIKHX MECTOpOoxAeHuM, ydactok Il cooTBeTcTBYET
cpennen rpynne, a ydactok Il saBusgeTca kpynmHbsiM MecTopoxkacHueM. Ho ecnu nanubie
MECTOPOKICHUS KIacCU(PUIIUPOBATH MO BETUYMHE 3aMacOB METaHa, TO HU OJHO M3 HHUX HE
MOKET ObITh OTHECEHO JaKe K KATErOPUU MEJIKHUX.

Ha ocHOBaHUM BBIIIEH3TI0KEHHOTO CIEIYyeT BBIBOJ, YTO paccMaTpUBAEMbIE
METaHOYTOJIbHbIE MECTOPOXACHUS (Kak M OOJBIIMHCTBO APYIHMX) MO BEIMYMHE 3alacoB
MeTaHa B OOJBIIEH CTEMEHNU MOXKHO KJIACCU(DUIIMPOBATH KaK MEJIKUE U OYEHb MENIKHE, YTO
onpenensieT OCHOBHYIO II€JIb M3BJICUEHHS METaHAa M3 YTOJbHBIX IUIACTOB — OOecIieYeHue
0e3omacHoOM O0TpabOTKHU METAHOYTOJBHBIX  MECTOPOKJICHUU. Onnako npu
COOTBETCTBYIOIIEH JOpa0OTKE ¥ COBEPIICHCTBOBAHMH TEXHOJOTHH JOOBIYM MeETaHa
pa3paboTaHHas METOJMKa MO3BOJISIET HA 00Jiee paHHUX 3TaraX OCBOCHUSI MECTOPOKIACHUS
MPUCTYNUTh K MPOBEICHHUIO 3a0JIarOBPEMEHHOM Jera3alyy y4acTKOB IIIAXTHOTO TOJIS C
BBICOKOM TPUPOJHOM Ta30HOCHOCTBIO, a TaKKe MOXKET IMOCIYKHTh pPa3BUTHEM
KOMILIEKCHOTO OCBOEHHUS METAaHOYTOJIbHBIX MECTOPOKICHUM.

3. CoBeplieHCTBOBAHME METOAMKHM TPOBeJAEHHS] TIe0JIOrOpa3BeJOYHbIX U
Aera3alMoOHHBIX PadoT IMyTeM COOpPY:KeHHSI MHOTrO(QYHKIHOHAJIBbHBIX (pPa3Beg04HO-
AEera3’allMOHHBIX) CKBAKUH MO3BOJIIET MNPOU3BOAUTH IPPEKTUBHYIO 1era3anmnio
YIrOJIbHBIX ILIACTOB M 3a0/jiaroBpeMeHHo (B TedeHHe 5-9 JieT) NMOATroTABJIMBATH
METAHOYI0JIbHbIE MECTOPOKAeHUusI K 0e30macHoil ao0bIye yrjsi MOJ3eMHbIM
Crocooom.
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HecMoTps Ha OTCYTCTBHE [OCTAaTOYHOW HM3YYEHHOCTH MPHUPOIHONW Ta30HOCHOCTHU
VJIOJNIBHBIX IJJACTOB TpH cocTaBieHun Tmpoekta [PP, wmmeercs psa daktopos,
MO3BOJISTIIONINX ~ paccMaTpWBaTh HEOOXOJMMOCTh TPOM3BOJCTBA  3a0JarOBPEMEHHOMU
JeTa3aly OTIEIbHBIX YYaCTKOB IIAXTHBIX MOJEH Ha Oojiee paHHUX CTAaaUAX W3YYCHUS
T€0JIOTUYECKOTO CTPOSHUS MECTOPOXKIeHUA. Takumu (pakTopaMu SBISIOTCS:

1) r1yOmHa 3aj1eraHus YroJbHBIX TIACTOB ITaxTHOTo 101 (500—1000 m);

2) JaHHBIE O MPUPOJHON TA30HOCHOCTU MPUJIETAIOUIMX YYACTKOB;

3) CpPOKH CTPOUTENILCTBA YIJIeI00BIBAIOIIETO TPETPUSTHSI.

PaboThl MO TEONOTMYECKOMY U3YYCHHIO HEApP TMPOBOAATCS B COOTBETCTBHH C
YTBEPKIACHHON MpoeKTHOU nokyMeHTtanuei. CornacHo TpedboBanusim @3 «O Hempax» (CT.
23.2 n. 9), monp3oBaTeNh HeAp 00s3aH 00ECIEeUnTh COXPAaHHOCTh Pa3BEIOYHBIX TOPHBIX
BBIPa0OTOK M OYpOBBIX CKBa)XHH, KOTOPBIE MOTYT OBITh HCIIOJIb30BAHBI MPHU pa3paboTKe
MECTOPOXKJICHUH M B WHBIX XO3AUCTBEHHBIX IleisiX. ClrieqoBaTenbHO, obecreueHue
COXPAHHOCTHU T€0JIOTOPa3BEAOYHBIX CKBOKHH M UX TIEPe0OOpyIOBaHUE I MPOU3BOACTBA
3a01aroBpeMEHHON Jera3anuu HeoOX0AUMO OOOCHOBBIBATH MPHU COCTABICHHUH MPOSKTHOU
nokymeHtanuu. llens OypeHHs CKBaXMH Ha METAHOYTOJIBHBIX MECTOPOXKICHUAX HE
JOJKHA CBOJUTHCA TOJIBKO K TEOJOTMYecKoMy wu3ydeHuto. [lpegycmoTpeB Ha sTarme
coctapneHusi npoekta ['PP HeoOXoammoe KOMMYECTBO T€OJOTrOpa3BEAOYHBIX CKBAXKUH U
BO3MOXHOCTh WX MepeoOOpyIoBaHUS B Jera3allMOHHBIC, 00€CIeYnBACTCS ONMTUMH3AIUS
pa3BemouHbIX ceTeil. [Ipu HSTOM TMOSBIAETCA BO3MOXKHOCTH Oojiee palroOHAIBHO
WCIIOJIb30BaTh TMEPUOJ BPEMEHHU MPOCKTUPOBAHUS M CTPOUTEIHCTBA MPEANPHUATHS IS
CHIDKCHHSI IPUPOTHOM Ta30HOCHOCTHU JI0 Hayaina JOObIYH YTJIs.

CocraBnenne  metoguku [PP u  pa3paboTKu  TEXHOJIOTMM  COOPY>KEHHS
MHOTOQYHKIIMOHAIBHBIX CKBRXHUH HEOOXOAMMO BBIMONHATh, YYHUTHIBas JaHHBIE O
MPUPOTHON TA30HOCHOCTH MECTOPOXKICHUS, TIOyICHHBIE B pe3yJIbTaTe:

1) mpoBeneHus MOUCKOBO-OIICHOYHOM CTaIMH Pa3BeIOYHBIX padoT;

2) aHanm3a JaHHBIX O MIPUPOIHON TA30HOCHOCTH CMEKHBIX YYaCTKOB.

KonudecTBO CkBakWH, MX TUIyOMHA U PACIIOJIOKEHHE 3aBUCAT OT MHOTHX (DaKTOPOB,
KOTOpBhIE pPAacCMATPUBAIOTCS WMHAWBHAYAIBHO TIO KaxAOMy Yy4acTKy. CpaBHUTEIbHas
OIICHKAa BJMSHUS TUIOTHOCTH Pa3BEJIOYHONW CETH Ha BEIMYMHY IUIOMIAJAM TEPEKPBITHUS
ydacTKa NP MPOU3BOJICTBE 3a0JIarOBPEeMEHHON Jera3aluy npeacTaBieHa B Tabmuue 1, u3
KOTOPOU BUIHO, YTO MEPEOOOPYAOBAHHUE T€0JIOTOPA3BEIOYHBIX CKBKHH B JIEra3allMOHHBIC
JUIsL TIPOBEJICHUS 3a0JIarOBpEeMEHHOM Jiera3aiiu Mo3BoJisieT Jaeraszuponath oT 15 mo 100 %
TJIOMIAAM y4acTKa Mpu paauyce BozaehcTBus Ha miact 200-300 m. CrenyeT NoA4epKHYTh,
YTO TMepeoOOpyI0BaHNE CKBAKWH PEKOMEHIYETCS MPOM3BOIUTH HE MO BCEMY YYacTKy, a
TOJIBKO Ha TUIOMIAH MIAXTHOTO MOJISI C BBICOKOUM MPUPOJTHOMN Ta30HOCHOCTHIO.

JIJis WIITIOCTpaliK BIMICHU3II0KEHHOTO TPEIIOKEHUS B AUCCEPTAIIMU TIPEACTaBICHA
aHaNMUTHYECKas HHGOPMaIHS TI0 MPUMEHEHUIO TIEPE00OPYA0BaHHBIX T€0JIOTrOPa3BeI0THBIX
CKBa)KHMH Ha IpUMepe paHee pa3BeJaHHbIX yyacTkoB I, II u 1.

Ha puc. 7 npeacrtaBieH IuiaH TOpHBIX pabOT Mo Immiacty 3 mo yyactky I ¢
o0o3HauenneM panuyca BozzaencTBuss 200 M. Ilpum mnpoBeneHHH [eTanbHOW pa3BEIKU
ygacTka Obuto TpoOypeHo 37 ckBakuH. Ha cramuu coctaBieHus npoekra ['PP, yuuteiBas
NPUPOAHYI0  Ta30oHOCHOCTh  Ky3Hemkoro  yrompHOro 0OacceifHa, MOXHO  ObLIO
MpPeayCMOTpeTh mepeobopynoBaHue 25 CKBOXKWH IJIs JaJIbHEHWIIEro TMpPOBEICHUS
3a0J1arOBpEMEHHOM JIera3allud yrojibHBIX TIuiacToB. JlaHHBIA panumyc oOecreunBaeT
MePEKPHITUE IUIOMIAAN CKBaXMHAMM 3abiaroBpeMeHHOW nerazamuu g0 60 %. Jlns
oOecrieyeHus] TOJHOTO TIEPEeKPHITUS Y4acTKa CETbI0 CKBaXWH [UIS  TMPOBEACHHS

16



3a07aroBpeEMEHHON Jlera3aliid  MMEET CMBICT OIEHWBAaTh HEOOXOAMMOCTh OypeHUus
JIOTIOTHUTENLHBIX CKBOXWH Ha CTaJWM cocTaBieHHs mpoekra ['PP, Tak xak 3TO, B CBOIO
ouepellb, MPEIOCTaBIsEeT BO3MOXHOCTh TNMPOM3BECTH IMOJACYET 3amacoB yris mo Ooiee
JOCTOBEPHBIM, C TOYKH 3PEHHsI TE€OJOTHYECKOM Hu3ydeHHocTH Kateropusim (A u B).
CrnexyeT OTMETUTh, UTO OypeHHE TOPU30HTAIBHBIX HAMPABICHHBIX CKBAXXHUH B MPOIECCE
MOATOTOBKH BBIEMOYHBIX yYaCTKOB, MO3BOJIUT MPOHW3BECTH JOMOTHUTEIHLHO BO3JCHCTBUE
Ha YrOJIbHBIA IUTACT B TeJNie€ JIaBbl W TOBBICHTH JEOUT pa3BEJOYHO-/AETa3allMOHHBIX
CKBaXXHMH, B pe3yJIbTaTe Yero Jerasalus BBIEMOYHOTO yyacTKa OyJeT MmpoBejeHa Hanboiee
3¢ (HEeKTUBHO U paIlMOHAIIBLHO.

Tabmuma 1 — CpaBHHTENbHAs OIlEHKA BIMSHUS TUIOTHOCTH Pa3BEJIOYHOM CETH Ha
BEIIMYMHY IUIOMIAAM TEPEKPBITHS y4dacTKa TIIPH TIPOU3BOJACTBE 3a0JaroBpeMEHHOMU

aerazanuu
. Paccrosinue
Pammyc Boszeticteus | 5 ., | Paccrosame Mexy Me
i KIy Bnvsnue rtotHoCTH
Hgﬁzeﬁ)gbm §* § p%BeHOqHI’%H CKBa)KUHAMU Pa3BeIOYHOM CETH Ha
cxans a acr, | 2 5 Karcropua | MW IO | | IO nepeKpLiy
M 3a11acoB, M ’
i 3aracoB, M
A 600-800 200-400 45-78
200 B 800-1200 400-600 20-45
C o 2000 o 1000 15-28
A 600-800 200-400 72-100
300 B 800-1200 400-600 35-75
C o 2000 o 1000 15-28

VenoeHeIe 0003HAYCHHS

E Lenuk noa skene3Hyro A0pory
' JIM3EHOHKTHBHEIE HAPYLIEHUA
E Ocb CHHKTHHANBHOM CKIAAKK

200 H3orunca yronbHoro niacra
(abc., M)

® CKBasKMHa H €& HOMep

Passenoynas nHHMA H €€
HOMEp

TIpoekTHEIE rOpHBIE BEIPabOTKH

QuucrHoii 3ab0# (naga) u ero
HoMep (NPOeKTHBLH)

I'paHHLa THLUEH3HOHHOrO YUacTKa

IporHo3Has NpUpoaHas raz0HOCHOCTh
YrOJIbHBIX 11aCTOB, MYT €.0.M.

Beixox YTOJIBHOTO IU1acTa 1noJ HaHOChl

[porHo3HbIi panuyc BIMAHUA TTa3MEHHO-
HMIMYynBCHOTO Bo3aeiicTBHA, 200 M

BopnHble 00beKTh [NOBEPXHOCTH

Puc. 7 — Ilnan ropHsix paboT 1o maacTy 3 ¢ mepeodopy10BaHHBIMH CKBaKHHAMU
JUTSl IPOM3BOJCTBA 3a0JIarOBpeMEHHOM Jera3zamnuu (y4acTok I)
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VY4uThiBasi rOPHO-T€OJIOTUYECKHUE YCIOBHS JJIsl JAHHOTO y4acTKa, MOA3EMHbBIA CIIOCO0
I00buM  yriia Ha ydacTke | OyneT sABIATBCS OCHOBHBIM. CHIDKEHHME TPUPOIHON
ra30HOCHOCTH JO BBOJAa B paOOTy BBIEMOYHBIX YYAaCTKOB IIO3BOJIUT OOECHEYUTH
BBICOKOTIPOU3BOAUTEIBLHYIO U O€30MacHYI0 J00bIYY YTJIs.

Taxxke ObLT TPOBEACH aHAIW3 1O MHOTOQYHKIIMOHAIBHOMY HCIOJIb30BAHHIO
reoJIOrOpa3BeIOYHbIX CKBaXXMH Ha mnpumepe ydactkoB Il m III. YuureiBas paszmepsl
Y4acCTKOB M CTEMEHb T'€OJOTUYECKON H3yUYeHHOCTH, KOJUYECTBO MHOTO()YHKIIMOHATBHBIX
CKBakuH, no y4yacTtky Il cocraBuno 128, a nmo yuactky III — 35 ckBaxkun. CpaBHUTENIbHAs
OLICHKA BJIMSIHUS IJIOTHOCTH PAa3BEIOYHON CETHM Ha BEJIUYMHY IUIOIIAAUA TMEPEKPBITHUS
y4JacTKa TpHU MPOU3BOJICTBE 3abjaroBpeMeHHOM jaerazauuu mno ydactkam [, II wu III
npeAcTaBjieHa B Tadaume 2.

Ha ocHOBaHMM JaHHBIX TE€OJOTMYECKHMX OTYETOB pPACCMATPUBAEMBIX YYAaCTKOB U
pesyabtatoB [IMMB Ha yrosbHble IIacThl, BbIMOJHEHHOTO B pamkax HUOKP
00O «I'eope3oHaHc», B JIUCCEpPTallUM MPEACTABICH MPOTHO3HBIM pacyeT KOJUYEeCTBA
u3BieKkaemMoro MeraHa (QU3BI. M) M OCTaTOYHOM MPUPOAHOW razoHocHocTd (MocT)
TUIMOBBIX  YYaCTKOB C  Y4Y€TOM [MPOU3BOJCTBA  3a0JIarOBPEMEHHOW  Jera3anuu
nepeoOOpPyA0BaHHBIMU T'€0JIOTO-Pa3BEJOYHBIMH CKBaKMHAMU 3a IEPUOJ OCBOEHHUS MO
10 net. IlocTtpoeHHble rpaduKd CHUKEHUS MPUPOJHON Ta30HOCHOCTH ISl YYacTKOB C
Pa3IUYHBIM KOJIMYECTBOM MEPEOOOPYTOBAHHBIX U JOTOJHUTEIBHO MPOOYPEHHBIX CKBAKUH
npeacraBieHbl Ha puc. 8, 9 u 10. Takum o0pazoM Hpu cpelHeM JeOuTe MeTaHa II0
ckBaxuHaM B o0beme 1300-2000 M3/CYT, IUI. CHUKEHUSA NPUPOJHOM Ta30HOCHOCTH 10
13 M/T ¢.6.M. oTpebyetcst oT 5 10 9 JeT.

Tabnauna 2 — CpaBHUTENbHAS OIICHKA BIUSHUS IUIOTHOCTH Pa3BEJOYHOM CETH Ha
BEJIMYMHY IUIOMIAAM TEPEKPBITHS y4dacTKa TIIPH TIPOU3BOJACTBE 3a0JaroBpeMEHHOMU
nerazauuu no ydactkam I, 11 u 111

CBenenusa <

o = E

0 pBSBCI[O‘IHOI/I CCTUu . g E NE cg é

=

o L O

M%N N%E C% —_ “5

OHE B E = 2 m = 5 oM

o S o M| o0 o i > > O

= 4 & = =gy L ORI = X

S = m oz o, A A QO = O =2
E ] N s O O > = o H 9= B & < &

< mn E o~ == e .= %WI—' < OXR F o EO

o /M o~ 0 ) ng =R (e}

< % = S K ) 25 0 & T T 2 C 9
s|§| %|5E|ES |85 |88-| 556s | 5EE82% | =&°
> < < o S S o N K = (=¥ -

M Qs —~ o = O jas) 2
E Sl of| 2| 885 | EE |E25| 9% =x° | g 2HEE g g
I~ S E O =i = = BN S O>_ O =
55| S T | 22| Eacx T = &S = EE S
E\ = O O EN W T — = = o — OODS o o b = o
8 | 2 & = R S S= < K == 3838 ¢e 8 adx
2 2 |E%| 25|55, | 2 |555| E285 | s225E| 255
S Ca | SE | 238 | X | ESe8| S0 &6 | 00 L © o5 2
T E CE|SF| OS5 | O |IEECS|  we2EH | O&BLE | 285
I 1481 37 | 550 | 78 15,8 4 25 24 60
I 1160 204 | 900 | 12,7 | 66,7 | 13,7 128 11,7 84
Il 1831 50 | 870 22 60 19,6 35 43 22
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I
3 =
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S \©
=
R oo
~ =
0 1 2 3 4 5 6 7 8 9 10
[TpomomKUTeTbHOCTD JIera3aliuu, To1
—=®—25 CKBaXXUH =35 CKBaXUH 4—45 CKBaXXUH
Puc. 8 — I'padmk cHIKEHUSI IPUPOTHON TA30HOCHOCTH IO Y4acTKYy I
21
) 19 . 19 - ,JL 17,9
&= 17.8\‘ 1697
5 = 15
S e 13
3 21
LA
7
0 1 2 3 4 5 6 7 8 9 10
[TpomomKUTeTLHOCTD IeTa3aliu, TO/
—8— 128 CKBaXUH —e— 138 ckBaxuH 148 cxBaxuH
Puc. 9 — I'paduk cHIKEHUS TIPUPOTHON TA30HOCHOCTH 110 Y4acTKy 11
18
) 17 17 16,5
I
S . 16
£ 5 15 3
g u 13,44 —
s o 13 ’ 12,7+
8o 12 12,0+ 1
= =11 113 e
0 1 2 3 4 5 6 7 8 9 10

HDOJIOJ'DKI/ITCJ'II)HOCTI) Jerazanuu, roa

—8—35 CcKBaXXUH  =—®=45 CKBaXXUH *—55 CKBaXXUH

Puc. 10 I'paduk cHIKEHUS TPUPOTHON Ta30HOCHOCTH 10 y4acTKy III

C uenpl0 BCECTOPOHHETO AaHAIM3a BIUSHUS HKOHOMUYECKOW COCTaBIISIOIICH
nepeoOOpPyAOBaHUSl T€OJOTOPa3BEJOUYHBIX CKBAXKMH, COCTABJIEH CMETHBIM pacuer Ha
OypeHHe TUIIOBOM IeoIorOpa3BeI0YHON CKBAKHUHBI 1O YYacTKy I, a Takke B AWCCepTalluu
MpeACTaBlIeH CMETHBIA pacueT 3aTpaT Ha MepeoOOopyJoBaHHE JTaHHOW CKBa)KHHBI.
AHaJOTUYHO BBITOJTHEH CMETHBIM pacdeT IO CTPOUTEIbCTBY U MepeoOOpyT0BaHUIO
pa3BelOYHO-AETa3alMOHHbIX CKBaXuMH N0 ydactkam II u III. Pesynerarsl pacuera 3arpar
Ha Mepeo0OopyI0BaHUE AAHHBIX THUIOBBIX T€0JOTrOPa3BEIOYHON CKBaXKHUHBI MO y4acTKaM
OTpa’K€HBI B CBOJIHOM TabuIe 3.
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Tabmuma 3 — CBomHas cmera 3aTpar Ha OypeHue U TepeodOopyAoBaHUE
r'e0JIOTOPa3BeJOYHBIX CKBAKUH

CroumocTh YBenuuenue
Croumoctsb OypeHus .
Howmep . re0JI0ropa3BeI0YHON CTOUMOCTH C YYETOM
reoJ0ropa3BeI0yYHON
ydacTka CKBQKUHBI C YYETOM nepeodopy10BaHus,
CKBa)KUHBI, pyO.
nepeobopynoBanusi, pyo. pyo.
I 4038 524 5085192 1 046 668
I 3831824 4916923 1 085099
I 4 698 644 6001 889 1303 245

JlanpHemui aHaau3 SKOHOMHUYECKHUX IOKa3aTesed, mpeCTaBlIeHHbIH B Ta0auie 4,
OCHOBaH Ha COIIOCTABJICHWHM 3aTpaT Ha NepeoOOpymOBaHHE C OOIMIMMHU 3aTpaTaMH Ha
pa3Benky 1 T 3amacoB yriisi U ce0ecTOMMOCTBhIO 1 T TOBapHOW MPOAYKIMH IO TEXHUKO-
SKOHOMHYECKOMY OOOCHOBAHMIO KOHIWIIMK Ui TojcyeTa 3amacoB yrisa (ganee TOO) ¢
Y4E€TOM JIaHHBIX, IPEICTABICHHBIX B Ta0uIIEe 3.

Tabmuia 4 — AHanu3 SKOHOMHUYECKUX TOKa3aTesell paccMaTpUBAE€MbIX YYaCTKOB U
HSKOHOMHMYECKOW COCTABJISIONICH MPU MIPOU3BOACTBE NMEPEoOOPYIOBAHUS CKBAKUH

I
S S
= = =
£ ) = S
O = m I
> O o < O NS
o [aa)] = .m>\.>\‘ [=)
A Q > Ol 2 o g & N
Q te} o & 2 °w | " ) E
o) > S 8 = = 2 |2 =
= O =R~ [oa] W%
~ - ) o =5 |2 5
— H x5 = > o Q = S
L2 o A o = = o ) S < 3 =
= = 3 o, S s S o |2 sS 5
SS|ES|- |8 |2 |EEg £§|gEf2CE°
Q N o
ZE| ax | 28| a6 | a6 |5 CE SQs] "8 35S E Rk
SE §E|§¢| Sa|5a|lSEE 55 |Ersgiacs
Sl e8] 2l o S = Z 3 2 |ExgEe %93
g -2 28|85 55| E|285| g—-|8288d%%
5 S8l 88| &ax| 8 S EEEE(:( 310%3(0832
< E:SQNE S»—«n SH“O%%DM::”%SI:OM
sy S I =~ 3 A2 axd FH | EQaZdxwre S
> © o R = — R o R o O oK - O G)ood)o o
o SEZ| S5 E8| EE | 25 xgg 28 |EEGEEB 2
D) 8@«5‘2 S O =S E KB | S o F s 2 ENOEQ«’:‘O
z c 2| 2o | EE| 28| 28|88 =228 88238
o < < O O s < = ol X <
T O OE | 88| OS5 | 08|08 SE |»—~E>»2028
179
I 5 84,4 2.4 4.0 5,1 26,2 0,74 31 0,04
204
II 0 561,0 | 2,3 3,8 4.9 138,9 0,56 24 0,03
I 852 | 321,2 | 0,38 4.7 6,0 443 0,05 14 0,01
153
Cpennee 0 322 1,7 4.2 5,3 69,8 0,5 23 0,03
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OCHOBHBIE BBIBO/IbI U PEKOMEHJALIUA

1) B mporiecce paOOTHI BHITIOJHEH aHAIN3 BEIOPOCOB MeTaHa B aTtMocdepy IpH J00bIue
yrias B Ky30acce OTKPBITBIM U TTOA3EMHBIM CITOCOOOM, TTO3BOJIMBIIHKA YCTAHOBUTH H3MEHCHHUE
TOPHO-TEOJIOTUYECKUX U TOPHOTEXHUYECKUX YCIOBUM JOOBIUM YTJIsi TOA3EMHBIM CIIOCOOOM;

2) T0Ka3aHO, YTO TOPHO-TE€OJIOTMYECKUE, DKOJIOTMYECKHE U SKOHOMHYECKHE YCIIOBHS
IOOBIYM  YIJIl  TpeOYIOT COBEPIICHCTBOBAHUS METOAMKH T'€OJIOTHUSCKOTO H3YYCHHUS,
MIPOCKTUPOBAHUS U OTPAOOTKU METAHOYTOJIBHBIX MECTOPOKICHUIA;

3)Ha OCHOBE CBEICHHA O MPHUPOJHOM Ta30HOCHOCTH YTOJbHBIX paiioHOB Ky3bacca,
TEOPETUYECKUX HCCIICIOBAHUM, BKJIIOYAIONMX B ceOsl aHaiM3 W OO0OOIICHHE JaHHBIX
TOCYJJApCTBCHHON  CTAaTUCTHKH, OajlaHCa IIOJIG3HBIX HCKOMAEeMbIX, HOPMATUBHBIX |
JIUTEPATypHBIX HMCTOYHUKOB, a TaKKe MyOJUKAIMi HAayYHO-UCCIEAOBATEIbCKUX paboT IIo
mpoOJIeMaTHKE HWCCIICAOBAaHUM, BIEPBBIC HAyYHO OOOCHOBaHA BO3MOXKHOCTH ITPOW3BOJICTBA
3a0JIarOBPEMEHHOM Jlera3alid ¢ TPUMEHEHHEM IepeoOOpyI0BaHHBIX TI'€0JI0rOpa3BeI0THBIX
CKBQ)KUH;

4) pa3zpaboTaHa KOHCTPYKIMSI T'€OJIOTOPA3BEIOYHOM CKBOKWHBI M TEXHOJIOTHS €€
nepeoOopyIOBaHMS VTS TIPOM3BO/ICTBA 3a0JIarOBPEMEHHOM JieTa3alliy YroJbHBIX IIACTOB,

5) npemioxkeH ~ BapuaHT  ONTUMM3AIMM  T'€0JIOrOpPa3BE/IOYHBIX,  MPOEKTHBIX U
MTPOM3BOJICTBEHHBIX paOOT, HAIIPABJICHHBIX HA CO3/IaHMUE BO3MOKHOCTH Ha CTa/IMH COCTABIICHUS
npoekta ['PP  00OCHOBBIBaTH pacloIOKEHHUE pa3BEAOYHBIX CKBAKHH C YYETOM UX
nepeo0opyIOBaHMS VTS TIPOM3BO/ICTBA 3a0JIarOBPEMEHHOM JeTa3allvHg;

6) METO/IOM aHAJIOTHUH BBHITIONIHEH CPABHUTENBHBIA aHATU3 d(PGEKTUBHOCTH MPUMEHCHHS
MHOTO(YHKITMOHATIBHBIX CKBOKUH JIJISI OS30MaCHOTO OCBOSHHS YTOJIBHBIX MECTOPOXKICHHHA C
BBICOKOW MPUPOAHOM T'a30HOCHOCTBIO;

7) ycTaHOBJIEHA SKOHOMMYECKAS 11€J1eCO00Pa3HOCTh nepeooopyI0BaHMS u
MHOTO(YHKITMOHATIHLHOTO MCITOJIb30BaHMSI Pa3BEI0UHO-ACTa3a[MOHHBIX CKBAKIH;

8) MoKa3aHO, YTO MEepeoO0OpyIOBAaHUE T€OJIOrOpPa3BEOYHBIX CKBRXMH B Pa3BEIOYHO-
JIera3alioOHHBIE MMO3BOJISIET 0OJIee palMOHAIBLHO UCTIOB30BaTh MIEPUO]T BPEMEHH CTPOUTEIHCTBA
yI7e100BIBAFOIICTO TIPSAIPUATHS Ha TPOBEACHUE 3a01arOBpEMEHHOM JIeTa3alliil YTOJIbHBIX
TJIACTOB, TaK KaK ee 3(PPEKTHBHOCTh BO MHOTOM 3aBHUCHUT OT BPEMEHH SKCILTyaTalluH CKBAKHH.

[TomydeHHble pe3yabTaThl paObOThI MPEACTABISAIOT HAYUHBIN U MPAKTUUECKUIA UHTEPEC TS
TIOJIb30BATENICH HEJP, T€0JIOropa3BeA0YHBIX U MIPOSKTHBIX OpraHU3allril.
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