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PA3PABOTKA U JIObbI9A

OILHEHKA CUCTEMHOI'O D®PEKTA OT IIPUMEHEHUA
MHOTI'O30HHOTI'O 'MIPOPA3PbIBA IIJIACTA

B HacTosiiiee BpeMsi B MpakTUKe pa3padoT-
KU He(TIHBIX MECTOPOXIEHUI Ha TEPPUTOPUU
XMAO mmpokoe pacIpocTpaHeHNe TTOIydnIa
TEXHOJIOTHUSI MHOTO30HHOTO TMIPOpa3phiBa IiacTa
(MT'PII) B ropu3oHTaIbHBIX CKBaXXUHaX. C OMHOM
CTOPOHBI, IOJOOHO OOBIMHOMY THUIPOpPa3PHIBY,
MTI'PII co3maeT 1OMOTHUTEIbHYIO UICKYCCTBEHHYIO
MIPOBOJIMMOCTD B IIJIACTe, TEM CaMbIM YBeIUUYMBasI
NPUTOK K cKBaxuHe. C apyroit — OpueHTUpOBaH-
HocTb TpeuinH MI'PIT mo Hopmanu K Haruiacto-
BaHMIO ITO3BOJISICT CBECTH 10 MUHUMYMa TJIABHBII
HEIOCTaTOK rOPM30HTAJILHOTO OYpEeHUsI — a UMEH-
HO, HETOJHOTY BCKPBITUSI TOPU30OHTAIBbHBIM CTBO-
JIOM MPOAYKTUBHOTO pa3pe3a, IMOCKOJbKY 3a CUeT
9TUX TPEIIMH CO3daeTCs TUAPOAMHAMMUYECKAs
CBSI3b C HEBCKPBHITBIMU BHIIIIC- 1 HIDKEJIEKAIIINMK
MIPOIUTACTKAMH.

Takast IBOMCTBEHHOCTb ITO3BOJIMJIA B psifie pa-
60T (Harmpumep, [1] u [2]) paccmatpuBaTh MI'PII
KakK MeTOJ MOBBIIIEHUs] KOHEUHOI HedTeoTnauu,
a He TOJbKO MHTeHcudukauuu otoopoB. Kpome
Toro, 1mmpoxkoe pacnpoctpaHenue MIPII gena-
eT aKTyaJlbHBIM BOIIPOC OOJIACTH IIPUMEHEHUS
JITAaHHOTO METOMa, a 10 CYyTH — 00 YCJIOBUSIX, IIPU
KOTOPBIX OypeHrue MHOTO30HHOTO THApOpa3pbiBa
MMeEEeT CMBICII MY 1aXKe HEe00XO0IMMO, a IMTPU KaKKUX
OHO HeEXeJIaTeJIbHO M3-3a BBICOKOI BEPOSITHOCTU
Hed(OEKTUBHBIX OIEepaLIUIA.

B pa6ote [3] cdhopMmynupoBaH repeyeHb Kpu-
TepreB IIPUMEHMMOCTH MHOTO30HHOTO THAPOpa3-
pbIBa, KOTOPBI, OMHAKO, YYUTHIBAET OMBIT TOJIb-
Ko oxHoro IIprnobckoro mectopoxneHus. Kpome
Toro, ccopmynupoBad oH B 2011 romy, T.e. 10 TOTO
KaK HayaJloCh MacCOBOE BHEIPCHUE TEXHOJIOTUM
Ha MHorux mectopoxaeHusx XMAQO. Ha ocHoBe
Oosiee cBexeil mHpopmaluu B padore [4] ObLia
JlaHa OlleHKa KaxkJ0MY U3 KPUTEPUEB U BBIITOJTHEH
aHaJN3 3aBUCUMOCTH MeXIy 3(P(PEeKTUBHOCTHIO
MTI'PII u cooTBeTCTBUEM OOBEKTOB, TI¢ OTMEYEHO

T.H. [leuépun
(AY «HALl PH um. B.U. Illlnusomana»)

npumeHeHue MI'PII, Tomy nnu nHOMY KpUTEpUIO
n3 paborsl [3].

Ecnu mcxomuTh U3 caMOro MexaHM3Ma [Ieil-
CTBUSI TEXHOJIOTUM, OYypeHHME TOPU30HTAIbHBIX
CKBaXXMH TIPEAIIOYTUTEIbHEE IIPOM3BOAUTHL Ha
TJIACTHI CO CJIEAYIOIIUMU YCIOBUSIMMU:

— HM3KOH MPOHUIIAEMOCTbIO, HE ITO3BOJISIIO-
el o0ecrneynTh SKOHOMMUYECKN 3(PPEKTUBHbBIC
JIeOUTHI B CKBaXKMHAX OOBITHOTO TTPO( IS,

— MOUIIHBIM  PacujeHEHHbIM Ppa3pe3oM,
BCKPBITHE KOTOPOTO TOPU30HTAJIBHBIM CTBOJIOM
3aTPyAHUTEIBHO.

31ech HEOOXOOUMMO OTMETUTh, UTO, HECMO-
TpsI Ha U3BECTHYIO (popmy.y Jlromon, B peaJbHbIX
CKBaXknHaxX Oouble He(hTeHACHIIIEHHBIC TOJ-
IIMHBI JaJIeKO He BCEraa KOMIICHCUPYIOT HU3KYIO
MPOHUIIAEMOCTb JIJIsI 1e0UTa, MTOCKOIBKY SIBJISTIOT-
Csl TIPU3HAKOM ITOCJOMHON HEOJHOPOAHOCTU —
YTO, B CBOIO OU€pe/Ib, OrpaHUYMBAET PabOTAIOIIYIO
TOJIIIUHY CKBaKMHBI.

Kpome Toro, kpaiiHe XKeJlaTeJIbHBIM SIBIISICT-
Csl OTCYTCTBHE B IUIACTE IOACTUJIAIOIICH BOIBI, a
TaKKe TMOABVKHOM BOIBI B MPOAYKTUBHBIX IIPO-
IJIaCTKaX, YTO CBSI3aHO C HEIOHACHIIIEHHOCTHIO
U TUAPO(PUIBHOCTBIO KOJIEKTOpOB. MHaue uH-
teHcupukanus metonoM MIPIT mpuBemer x
MIPOPHIBY BOABI M YBEJIWYCHUIO OOBOTHEHHOCTH
JIOOBIBAEMON TPOAYKIIMU, YTO HEXEIaTeJIbHO C
5KOHOMMYECKOI TOUKH 3PEHMUSI.

He uckiouaeTcst mpopbiB BOABI U U3 Herlepdo-
PUPOBAHHBIX IIJIACTOB B TOM CJIydae, eCIv caM Iep-
(opupoBaHHBIN IUIACT SBISIETCS MaJOMOIIHBIM,
IIPUTOM, YTO MPOTSKEHHOCTh TPEIIMH COCTABIISIET
MOpsIIKa HECKOJIBKMX NIEeCSITKOB MeTpoB. JlaHHOe
00CTOSITETLCTBO, BO-TEPBBIX, CIYKWUT JOTOJHM-
TEJbHBIM JOBOIOM B MOJib3y mpoBeneHuss MIPIT
MMEHHO Ha IjlacTax ¢ OOJIbIIMMU TOJIIUHAMU, a
BO-BTOPBIX, AeJIaeT 0€CCMBICIEHHBIMM PSII KPUTE-
pueB MPUMEHUMOCTHA TEXHOJIOTMU, BBIABUHYTHIX
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B pabote [3]. Peub nmer 00 orpaHMYeHUM OOIIEH
TommuHBl 1utacta (He Gomee 100 M), TONIIMHBI
IJIMHKUCTBIX TIepeMblueK (He Oosee 3-4 M), a Takke,
OTYACTU, TOJILIMHBLI NPOAYKTUBHBIX MPOIIACTKOB
(He meHee 2 m). [TocmenqHuii U3 KPUTEPUEB UMEET
CMBICJI YYUTHIBATh, COOCTBEHHO, TP MPOEKTUPO-
BaHUU TPaeKTOPUU TOPU3OHTAIbHON CKBa>KUHBI,
T.K. BCKPBIBaTb TOPU30HTAILHBIM YU4aCTKOM IIeJIe-
co00pa3HO Hanmbojee MOIIHBINA M3 MPOILJIACTKOB.
OaHako 3HA4YMTeNbHAsI MPOTSKEHHOCTh TPEeLUH
MI'PII, Ha mopsimoK MpeBbILIAIOLNIAs OrpaHuyYe-
HUS MO TOJILIMHE KaK MPOAYKTUBHOIO MPOTIacT-
Ka, TaK U TJIMHUCTON IMepeMbIYKU, HE TO3BOJISIET
3TUM OIPaHMYEHUSIM CYILIECTBEHHO ITOBIMUSTH Ha
3¢hGeKT MMEHHO OT MHTeHCU(PUKAIMM, a HE OT
CaMOTO TOPU30HTATLHOTO OYPEHUS.

Kacasicy gpyroro aktyaabHOTO Bompoca Mpu-
MmeHeHuss MI'PII, a uMeHHO, BO3MOXHOCTHU yBe-
JIMYEHUSI C €ro IMOMOIIbI HE TOJbKO TEKYIIMX
0TOOPOB, HO M KOHEYHOI HedTeoTnaum, He0OX0-
IUMO pas3nelisiTb CUCTEMHBI M OOWHOYHBIA Xa-
paxkTep NpUMMEHEHUs JaHHOro MeToaa. OUueBUIHO,
4YTO OJMHOYHAS OIepalus MHOTO30HHOIO T'Mapo-
pa3pbiBa Ha OJHOW CKBaxkMHE HalleJieHa MCKIIIO-
YUTEJIbHO Ha YJIydllleHWe IloKa3aTesiell padoThl
caMOW 3TOM CKBaXXMHBI U, TIPEXIe BCero, odbecrie-
yeHue TeKyiero aeourta. OgHaKO B TeX CIydJasx,
Korjaa ropu3oHTajbHble cKkBaxkuHbl ¢ MI'PIT Oy-
psITCS PeryasspHoO U B 00beMaX, COMOCTABUMBIX C
o0beMaMu OypeHUsI CKBaXXMH OOBIYHOIO Mpou-
Jisl, 5TU MEPOIIPUSTUSL CHOCOOCTBYIOT MOBBIIIE-
HUIO0 3 (PEKTUBHOCTH YK€ CUCTEMBI pa3pabOoTKU
BKCIUTYyaTallMOHHOT'O OOBEKTA B 1IEJIOM.

B nocienHux mMpoeKTHBIX TOKYMEHTax Ha pa3-
paboTKy psilia MECTOPOXIECHUN TOPU30HTATBbHOE
OypeHHe C MHOTO30HHBIM THAPOPA3PHLIBOM pac-
CMaTpUBalOT UMEHHO B TaKOM KauecTBe. [Ipuuem,
COIJIACHO TaKUM JTOKYMEHTaM, 3a CYET FOPM30H-
TanbHbIX cCKBaxkuH ¢ MI'PIT nipenmnoiaraercst obe-
CneuuTh A00bIYY HedTU Ha MOPSAOK OOJIBIIYIO,
yeM J100blYa OT APYTUX Ie0J0ro-TeXHOJOTNYeCKUX
MepornpusaTuii. BMmecre ¢ TeM BaskHO OTMETUTD, UTO
npoekTHas 3pdekTuBHOCTL ['TM MoKeT He Tof-
TBEPAUTHCST (PAKTUUYECKHU, IMOCKOJbKY CYIIECTBY-
IOIIMe MOIXObI K IIPOSKTUPOBAHUIO Pa3pabOTKM
He(TIHbIX MECTOPOXICHUI MpeaycMaTpUuBalOT
uaeaan3alnio Kak MpoAyKTUBHBIX IJIaCTOB, TaK U
TEXHOJIOTUYECKUX MPOLECCOB, COMPOBOXKAAIOIINX

BO3IEHCTBME HA HUX, B paMKaX Ie0JOTMYecKOoro
U TUAPOIAMHAMUYIECKOIO MOACIMPOBAaHMSI, Ha KO-
TOPOM M OCHOBBIBAIOTCSI IIPOCKTHBIC MOKa3aTelIn
pa3pabOTKMU.

HacTtosiee wuccienoBaHue HampaBiICHO Ha
OLIEHKY BO3MOXXHOCTHM YBEJIMYEHMST He(PTeOoTIaun
3a cuer MI'PII, ucxons u3 pakTmyeckoro omnbiTa
CHCTEMHOTO IIPMMEHEHUS TaHHOH TeXHOJOIMY Ha
MecTtopoxkaeHUIX XMAQO. YKa3aHHBII OIBIT OT-
MedeH Ha 10 skcrutyaTallMOHHBIX 00beKTax 9 Me-
CTOPOXKIAEHU, BKJIIOYAsI:

— 2 o0beKTa, BBIACICHHBIX B OTJIOXEHMSIX
AQYMMOBCKO TOJIIIMN;

— 5 00bekTOB ropusonTa AC,

— 1 00BEKT BUKYJIOBCKOM U JIBa 00bEKTa TIO-
MEHCKOM cBUTHI KpacHOIEHMHCKOTO CBOIA.

W3 sTux 006bEeKTOB 7 SIBJSIIOTCS MHOTIOIIa-
CTOBBIMU, U MOTOMY XapaKTepU3YIOTCS BBICOKOM
pacuJeHEHHOCThIO pa3pe3a. 3HAYMTEIbHYIO pac-
YJIeHeHHOCTH (0T 4 10 10) nMeroT U TpM OITHOILIA-
CTOBBIX OOBEKTA.

B kauecTBe elie omHOro oOIero npu3Haka
00BEKTOB, IIe MHOTO30HHBIN TMAPOPA3PHIB IIPU-
MEHSETCSI CUCTEMHO, CJIeayeT OTMETUTh OTHOCH -
TeJbHO HU3KME 3HAYECHMSI IPOHUIIAEMOCTU — OT
0,7 10 19,6 M1 (1o 60ABIIMHCTBY — MeHee 5 M/1).
H7nst cpaBHEHMsI, IO OTHOBO3PACTHBIM ILIacTaM
COCEIHNX MECTOPOXKICHU, TIe CUCTEMHOE TIpH-
meHeHue MI'PII He oTMeueHO, OHA COCTaBsIeT
ot 0,7 mo 53 M/l (1o 6oabiMHCTBY — OT 10 1 60-
nee mI).

Kpome Toro, GONBLIMHCTBO OOBEKTOB C CH-
creMHbIM pumeHeHrueM MI'PIT xapakTepusytorcs
3HAYUTEIbHBIMU He(PTEHACHIIIICHHBIMI TOJIIIHA-
mu. ITo 7 u3 10 00beKTOB OHA B CpeAHEM TIpeBhIILIA-
eT 8 M, B T.4. IO IBYM COCTaBJISIET ITOPSIAKA JICCSITKOB
MeTpoB. HampoTuB, 1Mo OOJBIIMHCTBY OJHOBO3-
PacTHBIX 00OBEKTOB COCETHUX MECTOPOXKICHUI OHA
He mpeBbIIacT 6-8 M, a TONIIUHBI HOPSIIKA JECAT-
KOB METPOB OTMeueHbI Ha 4 13 30 00BbEKTOB.

TakuM 00Opa3oM, BBIIBMHYTHII paHee B JaH-
HOI1 paboTe Te3uC O MPEeArOYTUTEIbHOM IPOBE-
Jenun MI'PIT B ycinoBusiX HU3KOTTPOHUIIAEMOTO,
MOIITHOTO M pacuJieHEHHOIO IulacTa Halles ITOJI-
TBEpKICHNE B IIPaKTHUKE pa3padOTKM peaTbHBIX
mectopoxaeHuit XMAO.

KonnuecTBeHHO KpUTepuii 10 IMPOHUIIAEMO-
CTHU OLIEHEH ITyTeM CpaBHEHWS HAYaJIbHBIX 1eOUTOB



CKBaXXMH Ha 00bEKTaX C CUCTEMHBIM MPUMEHEHM -
eM MI'PII 1 Ha 0gHOBO3pPACTHBIX MJIACTaX COCE/-
HUX MECTOPOXKIACHMWI. YcTaHoBieHo (puc. 1), 9To
IIPY 3KBUBAJICHTHBIX 3HAYCHUSIX IIPOHUIIAEMOCTH
HavaJIbHbIC AeOUTHI B CPEeTHEM BhIIIIE Ha O0BEKTaX,
rae cuctemHo npumensiercss MI'PIT ipu ycnosuu,
YTO cama TPOHUIIAeMOCTb He TipeBbIlaer 5 M/,
TOorga Kak IIpY IPOHUIIAEMOCTH IIOpsIIKA JECsIT-
KoB M/l IMpenMyIIecTB CUCTEMHOTO MPUMEHEHUS
MTI'PII He oTMeueHoO.

BaxxHO OTMETHUTH, YTO peub B JAHHOM CJIydae
HUIET O AeOUTax 1Mo BceMy (DOHIY, a HE TOJBKO I10
ropu3oHTaabHBIM ckBaxknHaMm ¢ MI'PII. To ectb
Jlaxke eCJIM He BCe TOOBIBAIOIINE CKBAXKUHBI SIBJISI-
IOTCSI TOPM30HTAILHBIMU 1 TIOABEPraloTCsI MHOTO-
30HHOMY I'MAPOPA3PhIBY, COOTBETCTBYIOIINE MEPO-
MPUATHUS CIIOCOOCTBYIOT 3aMETHOMY YBEJIMUECHUIO
MMPOAYKTUBHOCTU (POHIA B 1IJIOM, IO CPABHEHUIO
¢ oobektamu, tae MI'PIT He mpuMeHsics.

[IpumeuarenbHO TakKe, YTO MHTEPBaj IIPO-
HUIIAEMOCTH, B KOTOPOM BBISIBJICHO 3HAYNTEIbHOE
nosioxureabHoe BaussHue MI'PIT Ha npoayKTuB-
HOCTb (DOH/IA B 1LIeJOM (T.€. MPU3HAK CUCTEMHOTO
addekTa), COOTBETCTBYET IIECTOMY KPUTEPUIO U3
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pa6ortsl [3] — mpoHunaemoctsh MeHee 5 M. I1pu-
YMHA HEYIOBJICTBOPUTEIbHON 3((EKTUBHOCTA
MTI'PII Ha Goiee BBICOKONPOHULIAEMBIX IJ1aCTax,
MO BCeil BUAMMOCTH, B 3HAUMTEbHOM BKJIaje Mo-
POBOIT COCTaBJISIIONIEH B OOLIYIO MPOBOAMMOCTb.
COOTBETCTBEHHO, YBEJIMYEHUE MTPOBOAMMOCTU (1
MpoayKTUBHOCTH) 3a cueT MI'PIT oka3biBaeTcs He
CTOJIb 3HAYUTEIbHBIM OTHOCHUTEIHLHO HCXOTHOTO
YPOBHSI, UTOOBI ObITh 3aMETHBIM B MacCILITaA0€ BCErO
00BeKTA.

PucyHok 2 noarBep:kaaeT Apyroi, paHee Bbl-
JIBUHYTBIN B pabOTe TE3UC — O MPEANOYTUTEILHOM
MIPUMEHEHUM MHOTO30HHOTO THMApOpa3phbiBa Ha
IUIacTaX ¢ KaK MOXHO OOJBIIMMU TOJIIMHAMM.
IIpu orcyrctBun MI'PII xoppensinust Mexay ae-
OMTaMM HOBBIX CKBaXKMH M CpeaHell HedTeHachl-
LLIEHHOM TOJIIMHOM OTCYTCTBYET. Eciu mpu Masnbix
TOJILLIMHAX IeOUTHI HU3KUE, TO TIPU OONBLINX OHU
MOTYT OBITh OTpaHUUYEHBI HEMTOJIHOM paboTOi Mpo-
IYKTUBHOTO pa3pe3a 13-3a €ro HeOJHOPOIHOCTH.
Tpewunbl xxe MI'PIT mo3BossitoT 0XBaTUTh IIPO-
JIYKTUBHbBII pa3pe3 MOUTU MOJHOCTbIO, Oaroaapst
yeMy MEXIy BXOIHBIMU JeOuTaMu 1 HedTeHAChI-
IIIEHHOM TOJIIMHON OTMEeYaeTcs 3HaYUTEeIbHAs
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Puc. 1. Conocmasnenue cpedrHux 3a ucmopuro 0ebumos no He@pmu HOBbIX CKEANCUH, 8 3A8UCUMOCMU OM
npoxuyaemocmu Ha 00seKmax, ede CUCMemMHO NPOBOOUMCs U 20e He NPOBOOUMCSI MHOCO30HHbLI 2UOPOPA3PbIE
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CpegHuiA 3a ucTopuio AebuT HepTH Ha
HOBYIO CKBaXUHy, T/cyT
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Puc. 2. Oyenka 3asucumocmu cpednux 3a ucmopuro debumoe no Hegpmu
HOBLIX CKBAJNCUH OM CPEOHUX HehMeHACHIUEHHbIX MOAWUH HA 006eKmax,
20e cucmemMHO npoeooumcs u eoe He npPo8oOUMCS MHO2O30HHDbLIL 2UOPOPA3PLIE

MoJIoXKuTebHasl Koppessius. bosiee Toro, yem
BBIIIE He(TEeHACHIIIIEHHAsT TONIINHA, TeM (PaKTH-
YecKMe IoKa3aTelM CPEeIHEro BXOMHOIO aeduTa
OmKe K JIMHUU TPeHHA, T.€. KOPPeJsIus OT He-
(bTeHachIeHHOU TOMIIMHBI TTPOSIBIISIETCS B 00JIb-
el CTENEeHMU.

TakuMm oOpa3oM, caM (pakT HATUYUS CUCTEM-
Horo »3¢deKkTa MHOTO30HHOIO THUApOpa3phiBa
MOITBEPKICH COIIOCTABICHUEM CPEeIHUX TeOUTOB
Ha HOBYIO CKBaXXnHy. BMecTe ¢ TeM camu 1o cebe
0oJsiee BbICOKHE JeOUTHI MO3BOISIOT OXapaKTepu-
30BaTb MI'PII To/IbKO Kak MeTOoa MHTEHCU(UKA-
1IU1, a HE TIOBBIIIEHUSI HEPTEOTIauu, MOCKOJIbKY
MIPY 3TOM HE UCKJII0YAeTCsl, YTO ITOBBIIIIEHHBIE Je-
OUTBI M CHUKATHCS OyIyT OBICTpEe.

YToOBI MPOBEPUTH, NPUMEHUMO JIM JaHHOE
yTBepxXKIeHUe K oobekTaM, rae MI'PIT npumeHs-
€TCSI CUCTEMHO, OBLJIO BBITTOJIHEHO COMOCTaBIeHUE
rnokasaTesiell CHUXXKEeHMS (IeKPEMEHTOB) JOOLIYN
U3 Tepexoasiiero ¢poHIa ¢ COOTBETCTBYIOIIMMU
rnoxasaTeJsIMU OMHOBO3PACTHBIX OOBEKTOB Ha CO-
CEIHNX MECTOPOXKICHUSIX.

Ilon nexkpeMEHTOM MOHUMAETCSI HOPMUPO-
BaHHBIH (YKJIaabIBatoluiics B nMarna3oH ot 0 g0 1)

MHOXUTEJb, T.6. MHOXUTEIb 06CKOHEYHO yObIBa-
I0lleli reoMeTpuuyeckKou nporpeccun. Hanpumep,
cHmkeHue Ha 10 % paBHOCUJIBHO IEKPEMEHTY B
0,9. IlpuMmep OLIECHKM IEeKpeMeHTa (MEphl CHU-
JKEeHUsI) 100U HedTU U3 mepexosiero ¢goHaa
MpeIcTaBlIeH Ha PUCYHKE 3.

CornacHo pabotam [5] u [6], cHUXKeHUE 10-
OblyM He(TH CBSI3aHO C KOHEYHBIM OO0OBEMOM
MOTEeHIIMAJIbHO M3BJIEKAaeMbIX 3aIlaCOB M HX BHI-
pabOTKOI1, a TEMIT CHIDKCHMSI IIPSIMO ITPOITOPLIM -
OHaJIeH BXOJHOMY J1eOuTy Mo HedTU U 0OpaTHO
MPOMNOPIMOHAJIEH 00beMY MOTEHIIMAJIBHO M3BJIC-
KaeMbIX 3amacoB. B ¢Bs3M ¢ atuM, eciau apdexT
BO3JIEMCTBUS OrpaHWYeH MHTEHCUDUKALMENH, TO
0oJiee BbICOKUI eOUT OyIeT COOTBETCTBOBATh 00-
Jiee OBICTPOMY CHIDKEHMIO, T.€. MEHBIIIEMY IeKpe-
MEHTY.

OpHako B ciy4yae ¢ MCCeAyeMbIMM OOBbeKTa-
MU (puc. 4) 3aBUCUMOCTb JeKpeMeHTa JOOBIUU OT
cpeaHero aebuTa 1mo HepTU Ha HOBYIO CKBaXKMHY
MOYTH HE MPOCIEKUBAETCS — IMPUIEM HU MO 00b-
eKTaM, rae cucteMHo nposogutcss MI'PII, Hu o
OIHOBO3PACTHBIM ILIACTAM COCEIHUX MECTOPOXK-
nenuit, rne MI'PIT He mpuMmeHsieTcs.
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Cymma f,06bI4M U3 NEepexosALLMX CKBAXKMH NPOLL/IOTO roAa U HOBbIX
CKBa)XMH NPOLUIOro roga ¢ y4eTom U3MEHEeHUA BpemeHu paboTbl, TbiC. T

Puc. 3. Ilpumep ouenku dekpemenma 0oOviuu Heghmu
u3 nepexoosueeo ponda memodom AUHEUHOU peepeccuu

Cnabast 3aBUCUMOCTb JUISI J€KpeMEHTa Ha-
Omogaercss OT TMPOHMLIAEMOCTH (puUcC. 5), omHa-
KO XapakTep 3TO 3aBUCUMOCTH IJISI OOBEKTOB C
cucteMHbiM MI'PIT u 6e3 mpuMeHeHUs TaHHOM
TEXHOJIOTUM OJUH U TOT Xe. MHBIMU clloBaMu,
dakrop cucreMHoro nnpumeHeHuss MI'PII He oka-
3bIBaeT BIMSHMS Ha XapakTep JaHHON 3aBUCUMO-
CTU U, COOTBETCTBEHHO, Ha IEKPEMEHT JT00bIYN.

Hcxonst u3 Toro, 4To CUCTEMHOE IIpUMEHEHNE
MHOTO30HHOTO THApOpa3phlBa He IPUBOIUT K 00-
Jiee OBICTPOMY CHIDKEHMIO AOObIUM (IO KpaiiHei
Mepe, B MaciluTabe o0beKkTa) crpaBeaJMBbIM Mpe/-
CTaBJISIETCS] YTBEPXKIECHUE, YTO IPEHUPYEMbIE 3ara-
cbl Ha ckBaxxuHy ¢ MI'PII Brblle, yeM Ha CKBaXKMHY
00BIYHOTO ITPOMUIIS, 2 COOTHOIICHNE SKBUBATICHT-
HO COOTHOIIeHUIO 1e0nTOB. COOTBETCTBEHHO, OY-
peHue ropu3oHTabHbIX cKBaxXH ¢ MI'PII BMecTO
HaKJIOHHO-HAIPaBJICHHbIX CKBaXXWH TO3BOJISIET
paccuMThHIBaTh Ha OOecIieueHue 1IeJeBbIX MoKa3a-
Tesiell HepTeoTAaYM TIPU MEHbIIEH YMCIEHHOCTH
CcOBOKyMHoOro ¢onHga. JlaHHoe 00CTOATEILCTBO
IMO3BOJIUT YJIyYIINTh 3KOHOMUYECKHE ITOKA3aTeIN
pa3pabOTKM U COOTBETCTBEHHO, CIIOCOOCTBOBATH
YBEJIMUEHUI0 00beMa PeHTA0eIbHBIX U3BJIEKAEMbIX

3aI1acoB, a TAKXKe MOXKET IMOCIYKUTh 3KOHOMUYE-
CKMM OCHOBaHHUEM JISI TTOBBILLICHUS YK€ TEXHOJIO-
TUYECKOTO KO3 GUIIMeHTa N3BJIeYeHIS He(PTH.

Hamee maeTcsi KOJIMYECTBEHHAsI OLIEHKA CH-
creMHoro a¢dekrta or MI'PII, T.e. KakoMy KOJIU-
YeCTBY OOBIYHBIX CKBaXXMH SKBUBaJIEHTHA OIHA
TOPU3OHTaJIbHAsl CKBaXXMHAa C MHOTO30HHBIM T'M-
npopa3pbiBoM. Mckomas BeanumHa X BbIpaXka-
JIaCh U3 CJAEAYIOIIETO COOTHOIIICHMS:

TIE yppy — CPEAHUM 32 UCTOPMIO NEOUT HO-
BBIX CKBaXKMH 110 00BEKTY C CUCTEMHBIM ITIpUMEHE -
HMEM MHOTO30HHOT'O TUIPOpPa3phiBa, ( — CPEIHUIA
NeOUT Ha HOBYIO CKBaXKMHY IO OAHOBO3PAaCTHBIM
00BbEKTaM COCETHUX MECTOPOXIEHUI, O — IOJIs
ckBaxxuH ¢ MI'PIT oT obuiero koaMyecTBa cKBa-
KWH, MepeObIBaBIIMX B JOObIYE.

Orcroga mnoJjiyyaeM BbIpakeHUe JISI KOJaude-
CTBEHHOT'O SKBUBaJIeHTa X:

—qM;PH =aX+(1—-a)

PesynbraThl OLIeHOK MpeacTaBieHbl B Ta0I. 1.
IIpu 3TOM 00BEKTHI C CUCTEMHBIM IPUMEHEHUEM
MTPII 1 onHOBO3paCTHBIE IIACThI COCEAHUX Me-
CTOPOXKAEHUI ObLIM CIPYIIIMPOBAHBI MO CTPATU-
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Puc. 4. Ouenka 3asucumocmu dexpemerma 000biMU U3 NEPEXOOAULUX
CK8adICUH Om cpedHe2o 3a UCMOpPUI0 0eOUma Ha HOBYIO CKBAICUHY
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Puc. 5. Ouenka 3asucumocmu dexpemerma 000bi4U
U3 Nepexo0auUx CK8AMNCUH Om NPOHUUAEMOCMU NAACMA




rpau4ecKoil MPUHAIIC)KHOCTH U Teorpapude-
CKOMY TIOJIOKEHUIO, YTO MO3BOJIMJIO BBIIIOJHUTD
muddepeHIMPOBaHHbBIE OLIEHKM, CIIpaBeIJNBHIC
JIJIS1 TITACTOB COOTBETCTBYIOIIETO Bo3pacTa. Takxke
10 TOPM30HTAM BBIIOJIHEHBI OLCHKN ITOTCHIIM-
aJIbHBIX JCOUTOB HOBBIX TOPU3OHTAIbHBIX CKBa-
xuH ¢ MTI'PIT — xak npousBeaeHue X Ha q.

X =1+=-(Men_ gy
a q

B oTHOCUTETEHOM BBIpaXkK€HUY FOPU30HTAIb-
Hoe OypeHue ¢ MI'PIT Haubosee a3chheKTUBHO B
YCJIOBUSIX aYMMOBCKOM TOJIIIM, a TakKXke CpelHe-
IOPCKUX OOBEKTOB Ha ITomanasax KpacHOJeHUH-
CKOro MeCTOpOXIeHUs. bypeHue ropusoHTa b-
HBIX ckBaxkrH ¢ MI'PIT Ha T1 nmnacTel HA MOPSIOK
addekTrBHEE, YeM OypeHHNe CKBaXKWMH OOBIYHOTO
npoduist. Kpome toro, Ha FOK, j MOXeT ObITh 11O~
JIy4eH Y HauOoabnit 3(pPeKT B aOCOTIOTHOM BbI-
paxeHun — okojo 300 T/CyT Ha HOBYIO CKBaXKMHY
¢ MI'PII.

Bricok0a((HEKTUBHBIMU ~ SIBIISIIOTCSI  MEpO-
MOpUSITUS 10 TOPU3OHTaIbHOMY OypeHuto ¢ MI'PII
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u Ha riactax AC |, — mopsaka 100 T/cyT u Bblie
Ha HOBYIO CKBaXWMHY, a yCpeOHEHHas] FOPM30H-
TaJibHAsI CKBaXKTHA C MHOTO30HHBIM THAPOpPa3PhI-
BOM DKBUMBaJIeHTHa 0o0Jjiee YeM UYeThIPeM CKBAKM-
HaM OOBIYHOTO MPOdUJIS.

Hamnpotus, B yCJIOBUSX BUKYJIOBCKOI CBUTHI
TOPU3OHTAJIbHOE OypeHHe C MHOTO30HHBIM TIM-
JIpOpa3pbIBOM He Aaj0 TOJOKUTETLHOTO 3D deK-
Ta, YTO CBSI3aHO TJIABHBIM 00pPa30M C OTHOCUTEIb-
HO BBICOKOI TTPOHUIIAEMOCTBIO — eciITKU M/1, T.e.
BKJIaJ TPELIMHHOW COCTaBISIONIE B TMPOBOAM-
MOCTb MOJIyJaeTCsl He3HAUUTEbHbIN. 3agaya xe
oxBaTa pacWIeHEHHOIro pa3pe3a roOpU30HTaTbHOMI
CKBaXXMHOM Ha 00BEKTAaX BUKYJIOBCKOI CBUTHI pe-
IIIaeTCSI C TIOMOIIBIO CJIOXKHOTO ITPOMDUINPOBAHMS,
KakK IToKa3aHO Ha PUCYHKe 6.

B cpenHem 1o Bceit pacCMOTpEeHHOU BBIOOP-
K€ MPU CUCTEeMHOU peain3allii TOPU30HTAIbHO-
ro oypenusi ¢ MI'PI1 ropusoHTaibHasi CKBaXKHa
OLIEHMBAETCs KaK SKBUBAJICHT MPUMEPHO 7 CKBa-
JK1H 0OBIYHOTO ITPpOo( WIS, a CPeIHUI 1eOUT HOBO
ropu3oHTajabHO cKkBaxkuHbl ¢ MI'PII oueHeH B
151 T/cyr.

<

280 m

\ 4

Puc. 6. Ilpumep ycaoxucnenus: npoguas 20pU30HMAAbHOU CKEANCUHBL 0151 MAKCUMANLHOZO
BCKPbIMUSL PACUACHEHHO20 PA3pe3a HA NAACme GUKYA08CKOL CeUMbL
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BJIUAHUNE TEMIIOB OTBOPA 3AITIACOB
HA HE®TEOTIAYY I1PU 3ABOAHEHUN

T.H. [leuépun
(AY «HALl PH um. B.U. lllnuavmana»)

Henpomonb3oBaTenb 3aMHTEpecOBaH B MaK-
CUMAaJIbHOM WMHTEHCHMBHOCTH BBIpAaOOTKM 3ama-
COB, TTOCKOJbKY TEM CaMbIM CHUXAIOTCSI CPOKU
OKYMaeMOCTH BJIOXEHMI B 100bIYy. Ho mockoib-
Ky noObiua HedTU, OMmpenessioniasi TeMITbl OT-
Oopa 3aracoB, SIBISIETCSI CJIOXHONM M MHOrodak-
TOPHOI BEJIMUYMHOM, JaJIeKO HE BCE CIIOCOOBI ee
obecrieyeHusT (M TIOBBILLICHUS) OJaronpusiTHO
OTPaXKaloTCs HA COCTOSIHUU pa3pabOTKU U KOHEU-

HOIi HedTeoTAaYe.

OueBUIHO, YTO €CJIU BEICOKKME OTOOPHI He(TH
obecricueHbl €CTECTBEHHBIM ITyTeM (3a CYET BbI-
COKMX KOJIJIEKTOPCKHUX CBOICTB), TO HM K KaKUM
HETaTUBHBIM IIOCJICACTBHUSIM MX IOCTIDKCHUE HE
npuBoauT. HarpoTuB, BBICOKME KOJUIEKTOPCKHE
CBOICTBA, KaK MPaBUJIO, COUETAIOTCS C BBICOKUM
Ke Koa(p(PpUIMEeHTOM BBITECHEHUS U HEPEIKO SIB-
JISIOTCSI MPU3HAKOM TUAPOAMHAMUYECKU CBSI3aH-
HBIX KOJUIEKTOPOB U OMHOPOIHOIO CTPOSHUSI, 4YTO
B CBOIO 04epe/Ib CIIOCOOCTBYET U BHICOKOMY OXBaTy
[1]. CooTBeTCTBEHHO, B TaKUX CIy4asiXx BbICOKUE
TEMITbl OTOOPA COUETAIOTCsI C BHICOKOM ke HedTe-

OTIoaYei.

Cpenn TeXHOJIOTUYECKUX CITOCOOOB TTOBHI-
LIEHUSI UHTEHCUBHOCTU OTOOPOB 03 MOOOYHBIX
HeraTUBHBIX 2(EHEKTOB HEOOXOAUMO OTMETUTh
OypeHMe CKBAXXUH CJI0XHOT0 MpoduIsl U ObICTpOe
pazoypuBaHue. C OOHON CTOPOHbBI, CKBa>KMHBI
CJIOKHOTO MPOMUIIS OTINYAIOTCS 00Jiee BhICOKO
MPOAYKTUBHOCTBIO (YTO CIIOCOOCTBYET yBEIMYE-
HUIO TEKYIIUX OTOOPOB), C APYroil — CIOXHBIN
npoduib MOBBIIAET CBI3aHHOCTb KOJUIEKTOPOB
— a, cJiefoBaTeJbHO, Koa(dduiuueHT oxBata. B
CBOIO ouepenb peanu3auus MpoeKTHoro ¢oHaa B
cXKaTble CPOKU CITOCOOCTBYET 0oJiee 3(h(heKTUBHO-
MY €ro MCIIOJIb30BaHMIO Ha CTaIUU CHMXKAIOIIE-
csI 1OOBIYM, TTOCKOJIBbKY OOJIBIMMHCTBO CKBAXXKMH B
3TOM cJlydyae He yCIeBaeT BbIOBITH B HepaboTalo-

e KaTCropmuu.

OgHako OOJBIIMHCTBO CIIOCOOOB MCKYC-
CTBEHHOTO 00eCIIeYeHMST BBICOKHMX TEMIIOB OTOOpa
BITOCJICACTBUM HETATUBHO CKa3bIBAIOTCS Ha He-
¢reotnayve.

B nepByo ouepenb 3nech cienyeT OTMETUTh
BbIOOPOUYHOE UJIU TIepBOOUEpEAHOE pa30yprBaHue
HanOoJjiee MPOAYKTUBHBIX ydacTkoB. Ilpm aTOM
JIIeAICTBUTEILHO obecrneunBaeTcsi OBICTPBLIM pOCT
OTOOPOB, KOTOPBII, OAHAKO, COYETACTCSI C HU3KUM
0XBaTOM 3aJIexK1, TIPEKIe BCETo I10 IUIOLIAaN, T10-
CKOJIbKY pa30ypuBaHME OCTaJbHOU €€ 4aCTU MO-
JKeT OTKJIabIBaThCSI.

HexenatenbHbIM SIBJISIETCS M (pOpCHUpOBaHUE
OTOOPOB XKUIKOCTH, ITOCKOJIBKY OHO BEICT K YXy/I-
IIEHUIO YHEPIeTUIECKOTO COCTOSSHMSI. CHIDKEHME
JABJICHWI Ha 3a00e, 3a CYeT KOTOPOro odecIieym-
BaeTcs yriIyoseHue aernpeccuit (U, Kak caeacTBue,
POCT OTOOPOB) 3aKOHOMEPHO OOYCIIOBIMBAET CHU-
JKeHHE U IUIACTOBBIX AaBiieHnii. Kak orMeuaercs B
pabote [2], dopcupoBaHre OTOOPOB OIpPaBIAHHO
TOJILKO Ha ITO3IHUX CTaaMsIX pa3pabOTKHU, B YCIIO-
BUSIX BBICOKOI OOBOIHEHHOCTH, KOTJA CHIDKEHUE
IUIACTOBOTO JMaBJIEHMSI CIOCOOCTBYET YMEHbIIIE-
HUIO BOJIOIIPUTOKA.

MaccoBast ”HTeHCH(PUKAIIUSI OTOOPOB METO-
noM ruapopaspbiBa ruiacta (I'PIT), npumeHsemas
npu pa3paboTKe HU3KOIPOHUIIAEMBIX ILIACTOB,
YBEJIMUMBAET NMPOAYKTUBHOCTh CKBAXKWH 3a CYET
JOMOJHUTELHON (TPEIIMHHON) MPOBOIMMOCTH.
OngHako »3Ta [OMOJHUTENbHAsI IPOBOAUMOCTD
ycyryoisieT uIbTpalliOHHYI0 HEOTHOPOIHOCTb,
YTO IIPEISITCTBYET PaBHOMEPHOMY BBITECHEHUIO
HedTH [3].

K cxoxum mociencTBUsIM BeJeT MOBBILIEHNE
IUIACTOBOIO JaBJEHUSI MyTEM IePeKOMIIeHCAIU
(TIpeBBIIIEHNUS 3aKaYKO OTOOPOB XXKUAKOCTH) [4],
MOCKOJBKY JOCTUTAaeTCsl AaHHbIM 3¢h@eKT mnpu
BBICOKMX IaBJICHMSIX HarHETaHWs, OJU3KUX WIIN
MPEeBHIIAIIINX JaBJIeHUe TumpopaspbiBa. Kpo-



M€ TOro, IepeKoMIIeHcallus 000paunBaeTcs Ipe-
KIEeBPEeMEHHBIM OOBOIHEHMEM, YBEJIMIMBAIOIINM
€ce0eCcTOMMOCTb JOOBIUM.

Bo Bcex mepeuynclieHHBIX CIIydasix Uil JUHA-
MUKU 100bIYM HEDTU XapaKTepeH OBbICTPhINA pOCT
U TaKoe Xe ObIcTpoe CHIKeHue. [1pu aToM B pasbl
YBEJIMYMBAETCsI, JOCTUIasl BBICOKMX 3HAYEHUI,
KpPaTHOCTh 3aIlacoOB — IEPBBIN NPU3HAK HEYIOB-
JIETBOPUTEILHON 3(P(PEKTUBHOCTU pa3pabOTKMH.
HabGmonaercst u pe3kuii pocT 00BOJHEHHOCTH.

ITpumep Takoil TMHAMUKM TToKa3aTenei pas-
paboTKu TipeacTaBieH Ha puc. 1. B teuenue nep-
BBIX YeThIpeX JieT aoOblya He(hTH BBHIpOCIa Ha
MOPSIIOK, B CJIEMYIOIINE XK€ YeThIpe roma HaOJIro-
IIaJIoCh, HAIIPOTHUB, KpaTHOe cHInKeHne. COOTBET-
CTBEHHO, 0oJiee YeTBepTH OOOBLITOI 3a MCTOPHUIO
pa3paboTKu He(TU ObLIO U3BJICYECHO B IO MAKCHU-
MaJIbHOT'O OTOOpa.

ITocie oKOHYaHUS pocTa YK€ Ha CIeaYIOIIUiA
rojJ, 00BOIHEHHOCTH BeIpocia ¢ 28,2 1o 52,5 %, uto
PaBHOCUJIBHO CHIDKEHUIO IO HeTH B IOTOKE
B 1,5 paza. CHuxXeHre OoTOOpPOB He(PTU B IepBbIC
TPU roja IOcJie OKOHYAHMSI pOCTa COITPOBOXKIIA-
JIOCh YBEJIMUEHUEM OTOOPOB JKMUAKOCTH (IO CYTH —
BOJIBI), UTO 00ECTIeYNBAIOCh 3a CUET OIepeXKarole-
ro HapamiMBaHus o0beMOB 3akauku. B 2020 romy
3aKayka ObUTa CHIDKEHA, YTO IPUBEJIO K IIPOIIOpP-
LIMOHAJIEHOMY CHIDKEHUIO OTOOpPOB KMAKOCTHU. B
9TOM CBSA3M CleAyeT MPEeanoJOXKUTh, UTO OOJIbIIAs
YacTh T0OBIBAEMOI BOJbBI IIPOPHIBAETCS OT HarHe-
TaTeJbHbIX CKBaXKMH K TOOBIBAIOIIMM, T.€. UMEHHO
Ype3MepHOe ¢ HarHeTaHUe SIBJISIETCS OCHOBHBIM
WCTOYHUKOM OOBOITHEHMS.

B Hacrosiiee BpeMsT IO 3KCIUTyaTallMOHHO-
My OOBEKTY, YbM ITOKA3aTeJIN IIpeACTaBJIeHbI Ha
pucynke 1, mocturnyr KMH nHa yposne 0,157
I. el. npu odBogHeHHOCTH — 89,7 %. YuuTbiBast
9KOHOMMYECKUE OTpaHMYEHMSI 110 OOBOIHEHHO-
CTH, BO3MOXHOCTh CYIIECTBEHHOTO YBEIMUYCHUS
HedTeoTmaun 3a cYET majbHEWIIell pa3padoTKu
MIPEICTaBISIETCS] COMHUTEILHOIM.

OueBUIHO, YTO WMMEHHO AEHCTBUS HEIPO-
110JIb30BaTeJIsl, HarlpaBJIeHHbIE Ha YCKOPEHUE PO-
cTa IOOBIYM, TIPUBEIN K YXYIIICHUIO COCTOSIHUS
pa3pabotrku. I B TO e BpeMsl HU3KHE OTOOPLI
HedTHU He TOJBKO HelleIeco00pa3Hbl C 9KOHOMM-
YECKOM TOYKM 3peHUsl, HO U OBIBAIOT BBI3BaHBI
HEraTUBHBIMU SBJICHUSIMM KaK TIeoyIoro-husu-
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YECKOro, Tak M TEXHOJOIMYECKOro XxapakTepa. B
IOCJIeIHEM CiIyyae CTOMT OTMETUTb HEMOJIHYIO
pa30ypeHHOCTb, HEOOOCHOBAHHYIO MPHUOCTAHOBKY
OypeHMs1, HepalllOHAJIbHOE MCITOJIb30BaHNe (DOH-
J1a, T.€. BbIObITUE OOJBIIMHCTBA CKBAXXUH (BKJIIO-
yasi BbICOKOJEOMTHBIE) B HepaboTalollue Kare-
ropuu, HemoctaTok ['TM. Bce mepeuyncieHHbIe
00CTOSITeNIbCTBA JIE€MCTBUTEILHO OIPaHUYMBAIOT
YPOBHM JOOBIYM Y MX POCT, OAHAKO IIPUMEHSITh UX
B IpaKTHUKE pa3pabOTKU KpailHe HeXXeJlaTeJIbHO.

Takum 06pa3om, OMBIT pa3pabOTKU HE TTO3BO-
JISIET OTHO3HAYHO OTBETUTh Ha BOIIPOC, SIBJISIIOTCS
JIM BBICOKHE TEMIIbl BBIPAOOTKM 3aIiacoB IT0OJIEe3-
HeIMU 111 HeTteoTnauyu. [lo Bceil BUAUMOCTH, B
KaXXI0M KOHKDPETHOM CJIydae CYIIECTBYIOT OITTH-
MaJIbHBIE TEMIIBI OTOOpa, 3aBUCSIINAE OT Te0JIO-
ro-TeXHOJIOTUYECKMX yclioBuii. Ha ycTtaHoBiIeHME
TaKOI 3aBUCHMMOCTHU, a TaKKe CTEIIEHU BIMSTHUS
TeMIIOB OTOOpa Ha HedTeoTaayy HaIpaBIeHO Ha-
CTosIIIIee UCCIe0BaHue.

[Ipexne yeMm IepeiiTH HEMOCPEACTBEHHO K
aHaau3y (aKTMIECKOTO MaTepuaja, BaXKHO OTME-
TUTH JBa OOCTOSITEIbCTBA, OMPEACSIOIINE OCO-
OCHHOCTH JaHHOI PaOOTHI.

Bo-1iepBbIX, B TO BpeMs KaK IIpU TTPOEKTUPO-
BaHMU Pa3pabOTKU, KaK IPaBUJIO, YUUTHIBAIOTCS
TeMIIBl 0TOOpa OT HAaYaJbHBIX WJIM TEKYIIUX M3-
BJIEKaeMBbIX 3aI1acOB, B paMKax TaHHOTO MCCIIeI0-
BaHMSI aHAJIM3UPYETCSI MAaKCHMMAJIBHBINA 3a MCTO-
pMIO TeMIT OTOOpa OT HAYaJIbHBIX Te€OJIOTUMIECKIX
3aracoB. [IpeuMylIliecTBO TaHHOU BEJIMYMHBI 3a-
KJII0uaeTcsl B OOJIblleil TOCTOBEPHOCTH MMEHHO
TEOJIOTHMYSCKMUX 3arnacoB (IMOACYUTAHHBIX OOB-
€MHBIM METOIOM), B TO BpeMsI KaK M3BJICKaeMbIc
3aItachl MOTYT 3aBBIIIATHCS, 3aHIKAThCS M Yallle
nepecMaTpUBalOTCs U3-3a HECOBEPILIEHCTBA METO-
JoJoruyeckoit 6a3nl 111 obocHoBanuss KMH.

Bo-BTophIX, 17151 aHAIM3a BIMSIHUS TeMIIa OT-
Oopa Ha HedTeOTmauy HCIOJbH30BaHBI TEKYIIUE
IOCTUTHYTHIE ITOKa3aTead HedTeoTmauyn Ha 3KC-
IUIyaTallMOHHBIX 00BEKTaX C OOBOAHEHHOCTHIO
He MeHee 97%. I1ockoabKy OOBOIHEHHOCTH IO
TaKUM OO0BbEKTaM OJIM3Ka K yCTaHOBJIEHHOMY [5]
IpeaeJbHOMY 3HAaYEHHIO, MX KOHeYHasl He(hTeOoT-
JIaya He OyIeT CMIbHO OTIMYAThCS OT TEKYIIEe.

Hcnonb3oBaHne MMEHHO (DaKTUYECKU [0-
CTUTHYTBIX ITOKa3aTelieil HehTeoTnaun TakxKe IIpo-
IMKTOBaHO CTPeMJIEHUEM 00eCIIEUNTh MaKCUMaITh-
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Puc. 1. Ilpumep obecneuerus pocma omoopoe ¢ He2amusHbMU NOCAeOCMEUIMU

HY10 J0cTOBepHOCTh. IIpoekTHhIe 3HaueHuss KM H Jlnst cpaBHeHUsI, Ha O0BbEKTE, paHee UCIOJIb-
M €r0 COCTAaBJITIONINX, KaK YKe TOBOPWIOCH, IIOI- 30BAaHHOM B KaueCTBe mpumMepa (puc. 1), TeMIr oT-
BEpKEHBI YaCTOMY IIEPECMOTpY. YCTYIAlOT mpel- ©Oopa OT HayaJbHBIX IEOJIOTMYSCKUX 3aIlacoB H0-
JIO)KEHHOMY TOAXO/Y IO JOCTOBEPHOCTH U olieHKe cturan 4,1 %.
METOJY XapaKTepPUCTUK BBITECHEHUS MO MPUIMHE Ilo Bceil BUIMMOCTH, HU3KKME TEMIIbl OTOOpa
MHOTOYMCJIEHHOCTH MeTOIMK (B omHOM Tosibko PII ot HI'3 (MeHee 2-3 %) xapakTepHBbl 1Jisl TJ1aCTOB
153-39.0-110-01 [6] uX HmpemIoXEeHO CBBILIEC Ae- C HEOJAaronpUATHBIMU Te0J0T0-(pU3MICCKUMU
CSATKA) ¥ B3aUMHOMY IIPOTUBOPEUMIO Pe3yIbTaTOB.  YCJIOBUSMU WIM HEYIOBIETBOPUTEILHBIM COCTOSI-
HeobxomMo Takke OTMETUTb, UTO Ha Tep- HHUEM pa3pabOTKU, O YeM YK€ TOBOPUJIOCH BHIIIE.
puropun XMAOQO BeIICTIpUBEACHHOMY KpuTeprio Ha Takux 1iactax MepOIpUSITHS IO YBEJIMIEHUIO
10 OOBOJHEHHOCTH YAOBIETBOPSIOT 174 aKcmya- 0TOOPOB, KakK MPaBUJIO, OKA3bIBAIOT MOJIOXUTEIb-
TallMOHHBIX 00BEKTa 77 MECTOPOXIEHUI, T.6. UC- HOE BIMSHUE Ha HeTeoTaauy, YTO U HAIILUIO OTpa-
cemyeMasi BRIOOpKa JOCTaTOYHO MHOTOUYMC/IEHHA. K€HHUE B ITOJIOXKUTEIbHON KOPPEJISIIINMI 1 alllIPOK-
IIpu comocraBnennu 3HadeHuit KMH man- cuManmm ¢ BBICOKOI TOCTOBEPHOCTHIO.
HbIX OOBEKTOB C MaKCUMaJbHbIMU TeMIIAMU OT- Eume B 6onbiieit crenenn KMH, nocturnHy-
0opa OT Te0JIOTMYEeCKIMX 3aI1acOB ITPOCICXKMBACTCSI  ThIM IIpU OOBOIHEHHOCTU, OJM3KON K Mpelnesib-
MOJIOXKUTEJIbHAsA Koppeasuust (puc. 2), ammpoK- HOM, 3aBUCUT OT BEIWYMHBI KO3((UILIMEHTa He-
CUMAaIIMOHHAs 3aBUCUMOCTb UMEET YIOBJIETBOPU- (DTEOTHauu, NOCTUTHYTOI Ha CTaauu pacTyleit
TeJIbHYIO JOCTOBepPHOCTh — Oosiee 80 %. MHbiMu  mo6bium (puc. 3). MHBIMM clioBamMu, HeTeoTIaya
CJI0BaMU, B OOJIBIIIMHCTBE CJIydaeB — YeM MHTEH- TEM BBIIIIEe, YeM MOJIbIIe IIUTCSI pocT. M Haobo-
cHBHee OTOOpHI, TeM BbIlIe HepTeoTnaya. B To ke port, OBICTpOE yBeIMYeHHE OTOOPOB 3a IIEpHOI B
BpeMsI KOppeJsilusl 3Ta HaOJIloJaeTcs Mpy cpaB- HECKOJIBKO JIET (KaK B IpUMepe Ha pHUCYHKe 1),
HUTEJbHO HEOOJbIIMX TeMIIaX OTOOpa — MEHee 3a KOTOpPBIi M3BJIeKaeTCs JUIIb HeOOIbIIask 4acTh
2-3 %, a npu OOJNBIIMX 3HAYCHUIX HE TIPOCIICKM-  3aracoB, He MO3BOJISIET 00€CIICUUTh BHICOKYIO He-
BaeTCs (BBIIEJICHO KPACHBIM). (bTeoTmauy, MOCKOIbKY JOCTUTAETCS BBLIOOPOYHBIM
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Puc. 2. Ouenxa 3asucumocmu KHH om maxcumarbHoeo memna omoopa

pa3doypuBaHMEM B COUETAHUM C MHTEHCU(UKALIM -
el oTOopoB.

Hanuuue 3aBucumoctu KMH He Toiabko ot
TemIia oTbopa, HO 1 OT BETUYMHBI KOadduiineHTa
HedTeoTnauyn, TOCTUTHYTON Ha CTaguM pacTyIIei
IOOBIYM, a TaKKe OJIM3KMe MoKasaTe/n CTeleHei
00enx 3aBUCUMOCTE MO3BOJISIIOT ¢(hOPMUPOBATH
CBOIHYIO 3aBHCUMOCTH OT IIPOM3BEAECHMST IBYX
9TUX BeJU4uH (puc. 4). B Tex ciyyasix, eciu npo-
u3zBeneHue KMH, gocrurHyroro Ha craguu pa-
CTyIIel MOOBIYM, M TeMIIa OTOOpa MPEBBIIIACT 2,
dakTUUecKre 3HaUYCHUSI HE COOTBETCTBYIOT 3aBU-
CUMOCTHU (BBIIEJICHO KPacHBIM), OTHAKO BHITIOJ-
HsSIETCSI TaKoe YCJIOBME AOCTaTOYHO penko. Ha-
MpuMep, MpU TOBOJBHO BBICOKOM TeMIle OTOOpa
ot HI'3 Ha ypoBHe 5 % 3a mepuon pocra 100bIYU
noimkeH ObITh gocturHyT KMH 6omnee 0,4 1. en.
st cpaBHEeHMS, JaXKe KOHSYHBIM, IPUHSITHIN IPU
npoekTupoBanuu, KMH 1o MecropoxaeHUsIM
XMAO HMKe 3TOI BEJTUUUHBI.

Takum o6pa3oM, CBOIHAS 3aBUCHMOCTh UMEET
BUI;

KWH

)0.53
F>97%

=0.5(T__x KHWH
max Tmax

rae F — o0BOIHEHHOCTD, Tmax — MaKcuMaJb-
HBII 3a uctoputo Temr oroopa ot HI'3. IMocnen-
HSS1 BeJIMUYMHA BBIpaXKaeTcsl B IMPOIEHTAxX, TOTIa

kak KNH — B mongax exMHUIIBL.

Ha o0bekTe, pacCMOTpEHHOM B KaUueCTBE MIPU-
Mepa, MaKCUMaJlbHbIN TemIt otoopa ot HI3 co-
craBui 4,1%, KoahPULIMEHT U3BJICYEHUS HEDTH,
IOCTUTHYTBIM 3a mepuon pocta n1oobuu — 0,097
n. en. IlpousBeneHue 3TUX BEIMYMH COCTABIISICT
0,398. CornacHoO IOJIYyYeHHOM 3aBUCUMOCTH, IIPU
pocte o6BogHeHHOCTH 10 97% u Bhilie KWUH n0-
CTUTHeT BeanuuHbl B 0,307 1. en.

IIpu 3TOM HEOOXOIMMO OTMETUTH HaTUUYUE
00J1aCTU 3KCTPEMYMOB (BBIACICHO 3eJIeHBIM), OT-
KJIOHSIIOIIMXCSI OT MOHOTOHHOM amIpOKCHMAalIIM-
OHHOM 3aBMCHMOCTU M YKa3bIBaloIIel Ha CyIIe-
CTBOBaHME ONTUMAJIbHBIX 3HAYESHU TeMITIa 0TOopa
u KMH Ha ctaguu pactyiieil 1o0b4u.

HMcxons u3 npeanoaoxXeHus, 4To 1Sl KaxKa0-
ro 3HaueHus1 KMH, nocturHyroro Ha ctaguu pa-
CTylIeil ToObIYM, CYIIECTBYET CBOSI OITHMAaJIbHAs
BelIM4YMHa TemIiia orbopa or HI3 (mpu koTopoii
koHeuHblii KMH craHoBUTCS MaKCUMaJIbHBIM),
BbINIOJIHEHA AuddepeHIranus 00beKTOB BbI-
o6opku B 3aBucumoctu oT KMH Ha cranuu pacty-
meit noowrum (puc. 5). [Ipu aTOM IeiiCcTBUTENIHEHO
YCTaHOBJIEHO HaJW4yude OO0JacTh 3HAUYCHUI TeM-
OB 0TOOpa (BBIACICHO 3€JCHBIM), IIPU KOTOPBIX
nocturaercsd MakcuManbHbiit KMH. TIpu Temmax
0oTOOpa BHIIIE 3TUX 3HAUYCHWI ITPOCIIEKUBACTCS
TEHAEHLIMs K CHUKEHUIO Koa(ddulimeHTa U3Bie-
yeHUs He(PTU (BBIAEIEHO KPACHBIM).
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Puc. 5. Ouyenxa onmumanvruoix memnoe omoopa é sasucumocmu om KHUH 3a nepuood pocma 0obbiuu

Hakonen, oTMmeuaeTcs, 4TO ueM OOJbliie
KWH nHa ctaguu pactyiieit 100641, TeM BbIIIE
ONTHUMaJbHBIA Temn (Tadna. 1). B mpakTuueckom
CMBICJIE 9TO O3HAYaeT, YTO YeM MPOJOJLKUTEIbHEE
cTagusl pacTyller noO0bluu, TeM 0ojiee BbICOKME
0TOOPBI MOTYT OBITh JOCTUTHYTHI 0€3 yliepoa aisi
KOHEYHOIi HedTeoTaauu.

Takum obpazom, 111 00beKTa, paCCMOTPEH-
HOTO B KayecTBe IpUMepa, ONTUMAIbHBIA TeMII
0TOOpa OT HayaJbHBLIX TIEOJOTMYECKMX 3aracoB
oneHuBaercs B 2,5-3 % mipu paKTHUUECKH 0-
cturuytoM 4,1 %. JlaHHOe COOTHOILIEHUE ITOJ-
TBEpKAAeT MPEAnoa0okKeHe O TOM, YTO Ha OObEK-
T€ UMEJIO MECTO UYPE3MEPHOE YCKOPEHUE OTOOPOB
Ha HavyaJIbHOW CTaJuu, IMOCTY>XMBIIEe OCHOBHOM
MPUYMHON HETaTUBHBIX TEHICHIIUIA B COCTOSHUU
pa3paboTku. [Iputom, 4TO coracHoO CBOIHOI 3a-
BUCUMOCTU, OOJIBLINI TeMI 0TOOpa obecreuyrnBaeT
OosblIyIO XXe HedTeoTnauy, npousseneHue KMH
Ha CTaguM pacTylleil JOOBIYM M MaKCHUMAaJIbHOIO
TemIia oTbopa o faHHoMy o0obekTy (0,399) nexur
npaBee objacTu skcTpeMyMoB (0,2-0,35).

B 10 xe BpeMst 3aKOHOMEPHOCTb, KOTOPAsI ITPO-
cliexxuBaeTcs Bo B3auMHoM 3aBucumoctd KMH Ha
CTaguM pacTyILIei TOOBIYM 1 OTITUMAILHOTO TeMITa

0TOOpa, MOXHO MHTEPITPETUPOBATh 1 CJICAYIOIIM
obpazoM. Uem Oosiee GaronpusITHBIMU SBJISIIOTCS
reosoro-(pu3ndeckue ycJIoBUs T1acTa, TeM O0O0Jb-
IIMX YPOBHEM M00BIUM (1 TEMIIOB OTOOpa) Ha HEM
MOXHO IIOCTWYb, HE IpuOerast K TeXHOJIOTHUYC-
CKHMM PEIICHUSM C HeraTUBHBIMM TTOCIICICTBUSIMA
ST HepTeoTaaun. A yeM BBILIEe YPOBHU JOOBIUM
(M MeHbIIIe HEOOXOAMMOCTH YCKOPEHUST OTOOPOB),
TeM J0JIbIIIE MOXET IJIUTHCS UX POCT.

B cBow ouepenb OaaronpuUsiTHbIE T€OJOIO-
pu3nIecKre yCIoBHSI CIIOCOOCTBYIOT U BHICOKUM
nokaszarejisM HedTeoTnaun. [lonmydyeHHas Xe 3a-
Bucumoctb 119 KMH (puc. 4), xak u pacnpene-
JIeHUEe OITUMAaJbHBIX TEMIOB oTOopa (Tabdj. 1),
reoJioro-(pu3N4YeCcKrue yCJAOBUSI HE YUYMTBHIBACT U
OCHOBBIBA€TCSI TOJIBKO Ha TEXHOJIOTMYSCKUX I10-
KaszaTessIX, He3aBUCHMMO OT XapaKTePUCTUK CaMUX
IUIACTOB, Ha KOTOPBIX OHU OBLIN JOCTUTHYTHI.

s ycTpaHeHUs JaHHOTO HeJodeTa Heo0Xo-
UM pa3febHbIN aHalu3 re0J0ro-(PprUu3nIecKrx 1
TEXHOJOIMYeCKMX (haKTOPOB, BIMSIOIIMX HA He-
¢reotmaay. C 3Toif 1IeNIbI0 B paMKaxX JAHHOTO MC-
ciegoBaHus oleHeHo BausiHue Ha KMH u temn
otbopa KoaPuULMEHTa BBITECHEHUSI, KOTOPbIA
paccMaTpuBalicsl KaK KOMIUIEKCHasT HOPMHUPO-
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BaHHasl XapaKTEepPUCTUKA TIe0JOro-(pu3nIecKux
YCJIOBUI.

B monp3y maHHOTO MOIX0aa CBUIETEIbCTBYET
TOT (pakT, yTo Ha MecTopoxiaeHUusx XMAOQO BbI-
cokre KO3(M(PULUMEHThI BRITECHEHUSI XapaKTEePHbI
IUISI OJHOPOAHBIX M BBICOKOIMPOHUIIAEMbBIX He-
OKOMCKMX OTJIOXKeHu. HanmpoTus, Ha HU3KOIIPO-
HUIIAEMBIX 1 TIPEPHIBUCTHIX IIACTaX a4lMOBCKOI
TOJIIM, IOPCKUX OTJIOXKEHUN M IIJIaCTaX MEIOBBIX
OTJIOKEHUI TUMa «psiOUUK» KOA(P@ULMEHT BbI-
TECHEHMS OLIEHUBAETCs Ha HU3KOM ypoBHe. Kpo-
Me TOTO, HEBBICOKME 3HAYeHUS JAHHOM! BeJIMINHbI
OTMEYalOTCSl U Ha IlJIacTaXx MOKYPCKON CBUTHI —
BBICOKOIIPOHMIIAEMBIX, HO COAEPKAIIMX BHICOKO-
BSI3KYIO HE(PTb.

WHbIMU clTOBaMM, MPOCEXKMBAETCS I10JIO-
KUTEJIbHASI KOPPEISLus MexXay KoadduimeHToM
BBITECHEHUSI, C OJHOI CTOPOHBI, 1 COOTHOIICHM -
€M MPOHUIIAEMOCTHU IlJlacTa M BS3KOCTU HehTU
— ¢ gpyroii. PesynbraThl uccienoBaHUs KepHa,
YKa3bIBaIOIIMEe Ha 3Ty KOPPEJSILUIO, TIPUBEICHBI
Ha pucyHke 6. [Ipuuem, cormacHo 3akony Jlapcu,
MMEHHO COOTHOIIIEHNE IIPOHUIIAEMOCTH 1 BSI3KO-
CTU OIpeJEsieT CKOPOCTh (hMIbTpALIMU (2 3HAUYUT,
TeKylue oroopsl HedTu). Kpome Toro, uMmeHHO

Tabauya 1

OnTUMaJIbHBIA TeMIT 0TOOPa OT HAYAJIBHBIX
reoJIOTHYECKMX 3aMacoB NpU Pa3IMYHbIX
3Havyenusx KMH Ha cragum pacrymeii 100b14u

KHWH na cragum pactrymeii| OntumaibHbiii TeMn
J00BbIYM, T0H €. otoopa ot HI'3, %
<0,05 2%
or 0,05 100,15 2,5-3%
or 0,15 10 0,2 3,5-4,5%
>0,2 7%

BhbIIIe KO3(MGUIMEHT BEITSCHEHUS, TEM OOJIBIINX
3HAYEHUI MOTYT JOCTUTATh XapaKTepHBIE ITOKa3a-
TeJIM MaKCHMMaJbHOI'0 TeMmIa otoopa (puc. 8).

Ha o0ObekTe, paccMOTpeHHOM B KayecTBe
nmpumMepa, Ko3hQPULMIEHT BHITSCHEHUST COCTaBIISI-
et 0,466 1. e., YTO COOTBETCTBYET TEMITY OTOOpaA
ot HI'3 uyTh BhIme 2 %. PaKTUUECKN JOCTUTHYT
MOYTH BABOE OOJIBIINIA TEMII, YTO CBUIETEIBCTBY-
€T O CMJIbHOM BJIMSIHMU Ha OTOOPHI T€0JIOr0-TeX-
HOJIOTUYECKUX MEPOTIPUATHIA.

ToBopst 0 3aBUCMMOCTU OT TeMIla oTOOpa Jisl

BSI3KOCTb HE(DTH ¥ ITPOHULIAEMOCTD ITacTa CayKaT
KPUTEPUSIMU OTHECEHUSI 3aM1aCOB K TPYIHOM3BJIE-
KaeMBbIM.

Hakoneln, Haubosiee CJIOXHBIMU JJIsI
pa3pabOTKM CUMTAIOTCSI OTJIOKEHUSI Oake-
HOBCKOW CBUTHI, K KOTOPBIM TaKOE IOHSI-
THEe KaK KO3(h(PULMEHT BHITSCHEHUST BO-
00111e HenmpuMeHUMoO. BeiTecHeHne HedTH
BOJIOI M3 OO 0aXKeHOBCKOI CBUTHI HE-
BO3MOXHO TI0 MpUUYMHE ee ruapodoodusa-
LIWU.

Bosspamasicb K TpeaMETY MCCIen0-

Koa(pduumenTa oxsata (aHasornuno KMH), He-
00XOIMMO OTMETUTb €€ elle OObIIYI0 HEOIHO-

o
~

o
[e)]
1

K=}
w
1

o
>
1

KoadpuumeHT BbiTeCHeHUsA, fo0Nu ea.
o
w
1

BaHUS W COIOCTaBISASA KO3(PDDUIIMESHTHI °

BBITECHEHMSI OOBEKTOB paccMaTpUBaeMOt 02

BBIOOPKM ¢ MaKCHMMaJIbHBIMU 3a UCTOPUIO V=°'°:26§'3(;‘;;4°'3239

TeMIaMi OTOOpa OT HayaJbHBIX T'€OJIOTH- 01 '

YECKMX 3allacoB, HEOOXOIMMO OTMETHUTh

¢71a0y10, HO MOJIOKUTEJIbHYIO KOPPEJISILINIO 0 ) 1'0 1(')0 10'00 10000

(puc. 7).
Topazno B OoJbllIe CTeNeHU 3aBUCU-

MOCTb MCXKAY 3TUMHU ABYMA BCINYMHAMM
IIPOABJIACTCA 110 peE3yJibraTaM ITOMHTCP-
BaJIbHOI'O CTaTUCTUYCCKOI'O aHa/in3a: 4eM

COOTHOLUEHME NPOHULLAEMOCTHU U BA3KOCTU HedTH, mfl/cn3

Puc. 6. IIpumep noaoxcumenvHou Koppeasyuu mexicoy
Koapuyuenmom evimecHenus Hepmu 6000
U COOMHOUIeHUEM NPOHUYAEMOCINU U GA3KOCMU Hepmu
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MaKcumanbHbi Temn ot6opa ot HI3, %

0,0 0,2

y = 14,086x30527
R2=0,1973

0,4

KoadppuumeHT BbiTeCHEHUA, A0NMU ef,.

0,6 0,8

Puc. 7. Ouenxa xoppeasuyuu mexncdy Ko3¢@uuyueHmom evimecHeHuUs
U MAKCUManbHolM memnom omoopa om HI3

3Ha4YHOCTh (puc. 9). g onucaHus MmoTpedoBa-
JIUCh JBE anmpoOKCUMALIMOHHBIX 3aBUCUMOCTH
— CTeleHHas U NoJvMHOMManbHas1. [Ipuyem mo-
CJIeIHSSI TOITyCKAET CHIDKEHUE 0XBaTa IIPY TeMIIax
otbopa ot HI'3 — 6obiie 3-4 %, T.e. Kak 110 00b-
€KTY, BHIOpaHHOMY B KaueCTBE MpUMepa.

Bosnbiiieit 1o0cTOBEpHOCTHIO anMpoOKCUMAalluU
MU MOHOTOHHOCTBIO XapaKTepU3yeTCsI 3aBUCH-
MOCTb OT KO3(h@PUIIMEeHTa 0XBaTa, JOCTUTHYTOIO
Ha ctaguu pactyieil moosran (puc. 10). B To ke
BpeMsI JOCTOBEPHOCTh alllIPOKCUMAIIHN HECKOJIb-
KO HUXXe, YeM Y aHaJIOTMYHOU 3aBUCUMOCTU IS
KHWH (puc. 3).

IIpu oleHKe CBOAHOW 3aBUCUMOCTU (OT
MMPOU3BEICHUS TeMIa OoTOopa U KoapduiumneHTa
oxBaTa Ha CTaAuM pacTylleil MJOOBIYM) MpOCIIe-
JKMBaeTCsI HEOOTHO3HAYHOCTh. COOTBETCTBEHHO,
Kak ¥ B cydyae ¢ 3aBUCUMOCTbBIO OT TeMIla 0Tbopa
(puc. 9), mwis anmpoKCUMaluyd MOTPeOOBAIUCH
JBa MaTeMaTu4yecKux BoipaxkeHus (puc. 11). I1pu
5TOM C OJHOM CTOPOHBI KOPpPEIsLus B JaHHOM
cJlydae CTpOro IOJOXUTEIbHASI, C APYTOi — IIPU-
CYTCTBYeT 00JIaCTh BBICOKMX 3HAaUCHUI (BBIICTIC-
HO 3€JICHBIM), CYIIIECTBEHHO OTKJIOHSIIOIIASICS OT
000X BApMAHTOB alIMPOKCUMAIIUH.

Ha o6bekTe, pacCcMOTpeHHOM B KaU€CTBE MPU-
Mepa, 3a Iepruoid pocTta He(PTeIOObIYM JOCTUTHYT
oxsat B 0,208 1. en. Ero mpousBeneHne ¢ MakCcu-
MaJbHbIM TeMIloM oTbopa or HI3 cocraBisier
0,853. CormacHo norapu(pmMuyeckoil 3aBUCUMO-
CTU, OXBAT IPU JOCTHXKEHUU OOBOJHEHHOCTU HE
meHee 97 % ouenuBaetcst B 0,604 1. en., coriac-
Ho crenieHHOo# — B 0,608 1. ef1., 4YTO COOTBETCTBYET
3HaueHussM KMH B 0,282-0,283 1. en.

[TpuBeneHHbBIe IMMPHI HIKE, YeM OLIEHKA I10
cBonHo 3aBucumoctu 1t KMH (0,307 a. en.) u
3aMETHO yCTymnaeT KOo3(MPUUMEHTY W3BJICYCHUS
HedTH, TpUHATOMY TIpu mpoekTrupoBanuu (0,355
II. ell.).

Hammuue obGmacTu BBICOKMX 3HAYeHMI, Ha-
pylIalux annpokcuManuio (puc. 11), naxe npu
pa3nenbHOM aHaiui3e Ko3((UIMEHTOB OXBaTa
U BBITECHEHMSI YKa3bIBaeT Ha TO, YTO ONTHUMAaJb-
HBIEe TEMITBI OTOOpAa JINIIH B HEOOJBIION CTEeNeH!
3aBUCAT OT Koa(dduimeHTa BeITeCHeHUS (a, cie-
JIOBATEJIbHO, OT Te0JI0T0-(PU3NISCKUX YCIOBUIA).
B Gosbireit cTerieH Ha HUX BIUSIIOT TTOKa3aTeIn
BBIPAOOTKM 3aIiacoB 3a IEPUOJA pOCTa TOOBIYU.
OueBUAHO TakXke, YTO B 3aBUCUMOCTU OT 3THUX
nokasaresyieil ONTUMAJIbHBI TEMIT MOXET CUJIbHO
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Puc. 8 Pacnpedenenue ycpeOneHHbIX N0 00seKmMam 3HA4eHUl MAKCUMANbHO20
memna omoopa om HI3 no unmepearam koagghuyuenma evimecrenus

£ 0,640 - °
E y =0,0014x3 - 0,0372x2 + 0,2991x
S0 2 o
2 g 0,320 - R ()
: g ¢
o
2 2 0,160 - Y
o o
£ 5
@ © 0,080 -
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€ 2 0040 -
§ g y = 0,1699x0.9891
& 0,020 - R*=0,813
3 o
S o
0,010 T T T T T T
0,1 0,2 0,4 0,8 1,6 3,2 6,4 12,8
MaKcumanbHbiii Temn ot6opa ot HI3, %

Puc. 9.

OTJINYATBLCS OT XapaKTepHBIX 3HAYCHUIT, COOTBET-
CTBYIOIIMX KO3 (HULIMEHTY BRITECHEHUS (pUC. §).

OlleHKa ONTUMAJIBHOTO TeMma oTbopa B 3a-
BUCHMOCTU OT KO3(pdulimeHTa oxBaTa Ha CTaauM
pactyuieii 1o0buu (puc. 12) BbIMOIHEHA aHAJO-

Oueﬂka 3aesucumocmu lcosd)¢uuueﬂma oxeama om MAKCUMAAbHO20 memna 0m6opa

ru4Ho oleHke B 3aBucumoctu oT KMH. ITpu atom
3aKOHOMEPHOCTh, COTJIACHO KOTOPOU YeM BbIIIE
JOCTUTHYTBIII 3a TEpUO pocTa JOOBIYM OXBaT,
TeM 0oJbllie ONTUMAaJbHBINA TeMmn oToopa (Tadi.
2), HapyiaeTcs nipu oxsare 6osee 0,4 1. en. Ilo-
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Puc. 10. Ouenka 3asucumocmu oxeama om Koapguyuenma
oxeama, 00CMUSHYmMOo20 Ha cmaduu pacmyuieti 000bi4u

y = 0,0955In(x) + 0,6195
0,64 1 R?2=0,6143

0,32 -

0,16 -

y = 0,66x%>2

0,08 -
R?=0,91

0,04 -

0,02 -

Koxse Npu 06BoaHeHHOCTH 6onee 97 %, ponu ea.

0'01 T T T T T T T T T
0,01 002 004 008 016 032 064 128 25 5,12

MpoussegeHne mMaKcumanbHOro Temna ot6opa ot HI'3 u koadpduumeHTa
OXBaTa Ha cTaguu pactyuieit 4obbiun, %

Puc. 11. Ouyenka ceo0Holl 3a6ucumocmu 043 Ko3(ppuuuenma oxeama
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Puc. 12. Ouenka onmumanvholx memnog omoopa 8 3a8UCUMOCHU
om Ko3ghuyuenma oxeama 3a nepuood pocma 000bi4u

BUAVMMOMY, B TaHHOM CJIydyae BBICOKHMII OXBaT 3a
Mepuoj pocta ObUI JOCTUTHYT OJjiarofapsi TOMY,
YTO caM POCT OBUI PacTSIHYT BO BpeMeHU. B cBoio
ouepelb, 00eCHeYUTh MIMTEIbHBIA POCT OKasa-
JIOCh BO3MOKHBIM UMEHHO OJ1aromapsi BeIpaboTKe
C HEOOJTBLIITNM TEMIIOM OTOOpa.

s o0beKTa, pacCMOTPEHHOIO B KadyecCTBe
npuMepa, MaKCUMaJIbHBIA Temnl ot6opa (4,1 %)
OJIM30K K ONTUMAJIbHOMY, COTJacHO Tabauie 2
(3,5-4,5 %). OnHako, BaxXHO OTMETUTb, YTO Be-
JINYrHa KoadduumreHTa oxpaTa, JOCTUTHYTOTO Ha
CTaauu pacTylieit 100bI1Yr, 0JIM3Ka K HUXKHEM rpa-
Hune uHrepBana. COOTBETCTBEHHO, Ooyiee KOp-
PEKTHOI1 TIpeACTaBIIsSIeTC OlLleHKAa ONTUMAaIbHOTO
temna B 3-3,5 %, T.e. C y4eTOM 3HAYEHUI IJIsI OX-
Bata ot 0,1 10 0,2 1. ex.

Kaxk yxe roBopujioch, B 3aBUCUMOCTU OT
KWMH, ontuManbHbI TEMII 111 JAHHOIO 00bEeKTa
oueHuBaercs B 2,5-3 % mnpu xapaKTepHOM 3Haye-
HUU 1j1s1 Koo duirenTa BoiTecHeHUS — 2,2 %.

Hcxons w3 BhIIECKAa3aHHOTO, (aKTUICCKU
JNOCTUTHYTBIN TeMn oToopa oTr HI'3 mo o6bekTy-
npumepy (4,1 %) B 3HaYUTEIBHOI CTEIEHU 00€-
CIleueH MHTeHCU(UKalIMel, a He 0JIarompusTHHI-

MU Te0J0TO-(PU3NISCKUMI yCITOBUSIMU. [Ipmaem
MHTeHCcUu(UKALMS OKa3ajach 4Ype3MepHOU, 4TO
B CBOIO oyepelb MOXET CKa3aTbCsl Ha KOHEYHOM
HedTeotnaue (oueHka — ot 0,282 go 0,307 n. en.,
He T03BOJIsISI JOCTUYD €€ YTBEePKISHHBIN YPOBEHb
(0,355 m. en.).

PazpaboranHble B paMKaxX HACTOSIIIETO WC-
CJIeIOBAaHUS METOMOJIOTMYECKUE TTOAXOAbl I10-

Tabauya 2

OnTumaibHbIii TeMN 0TOOPA OT HAYAIbHBIX
reoJIOTHYECKMX 3aMacoB NMpPU Pa3aIHYHbIX
3HAYEeHUAX K03(puuueHTa oxsara
Ha CTaJuM pPacCTyliei 100bIYU

Koaddunuent oxpara
HA CTaJau¥ pacTymiei
JI00bIYM, J0JIH €.

OnTuMaJIbHBINA TEMIT
oroopa or HI'3, %

<0.1 1.7 %
071 0.1 10 0.2 3%
010.2100.3 3.5-4.5 %
ot 0.3 10 0.4 7 %

>0.4 4%




3BOJISIIOT HE TOJbKO OLIEHMBAaTh BO3MOXHOCTb J0-
CTIDKEHMS MoKa3aTeneli HepTeoTaaun, IpUHSITHIX
npu npoekTupoBaHuu. C y4eToM OILIEHOK OITTH-
MaJIbHBIX U XapaKTepHbIX TeMNOB oToopa ot HI'3,
Ha OCHOBaHUM MX CpaBHEHUS ¢ (PAKTUYECKU AO-
CTUTHYTBIMM IMOKa3aTeJIsIMU MOTYT ObITb OOOCHO-
BaHbl PEKOMEHIALMU IO YIYYIIEHUIO COCTOSIHUS
pa3paboTKU.

Taxk, ecau ype3MepHO BBHICOKUIA (BBIIIIE ONTHU-
MaJbHOI0) TeMN OTOOpPa BbI3BaJ MPEXKIEBPEMEH-
Hoe oOoBoaHeHue npu Hu3koM KMH, cnocobamu
pelIeHrs TaKOW MPOoOIeMbl SIBJISIIOTCS:

— NPUMEHEHNE ITOTOKOOTKJIOHSIIOIIUX TEXHO-
JIOTUIT Ha OCHOBE (DM3UKO-XMMUUECKOTO BO3IeH-
CTBUS;

— nepepacripeneeHue (QUabTpaLMOHHbBIX MO-
TOKOB 3a CUeT IepeBojJa OOBOMNHMBIIMXCS CKBa-
>KMH TOJI HarHeTaHue, OypeHusI 00KOBBIX CTBOJIOB;

— JOTOJIHUTENbHOE (YIJIOTHSIONIEeE) IKCILTY-
aTallMOHHOE OypeHuUe.

Ecnu Temn oTOOpa OTCTaeT OT ONITUMAJIBHOTO,
HO TIpeBbILIAET XapaKTepHOe 3HaYeHUe 151 KO-
¢ULIMeHTa BEITECHEHUS, TO HEOOXOAUMO yBeIUYe-
Hue oobemoB I'TM, HampaBIeHHBIX TTPEXKIE BCETO
Ha MHTeHCH((pUKALIMIO OTOOPOB.

HaxkoHel, eciny Temn oTOopa HUXe XapaKTep-
HBIX 3HAYCHUI, KOTOPHIE MOTYT OBITh 00ECIIeUeHBI
MPU COOTBETCTBYIOLIUX Ie€0J0ro-(Gpu3NIeCKUX yc-
JIOBUSIX, DKCIITyaTallMOHHbII 0ObEKT HEAOCTATOY -
HO BOBJIEUEH B pa3paboTKy, T.e. pa3dypuBaHUE HE
3aBepIleHO, He cchopMUpOBaHa cUCTeMa MOAIeP-
JKaHMSI TUIACTOBOIO AaBJCHUSI, a MEPOIIPUSITHUS I10
MOBBIIICHUIO TPOIYKTUBHOCTU HE IIPOBOMISITCS.
HaubGonee 3(p@peKTUBHBIMU pPELICHUSIMU 3/ECh
MpeACTaBISIOTCS OypeHue CKBaXKUH (B T.Y. CIOX-
HOro mnpodwis), a TakkKe yBeJIUYeHHE HarHeTa-
TeJIbHOTO (DOHA.
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I'EOJIOTI'O-TEXHOJIOI'MYECKHUE YCJIOBUA
IHOBBIINEHNA KODOPUIINEHTA OXBATA
3A CHET BYPEHNA TOPU30OHTAJIbHbBIX CKBAKNH

T.H. Ileuépun, H.B. Myxapaamosa
(AY «HALl PH um. B.U. Illnuavmana»)

Bynyuu HanpaBIeHHBIM BIOJIb IUIOCKOCTH Ha-
IUTACTOBAHMsI, TOPU30HTAIbHbBII CTBOJI ITIOBBIIIACT
CBSI3HOCTh KOJIIeKTOpoB. [lo 3TOii mpuynHe yc-
JIO)KHEHUE MpoduIs yKe MpodypeHHOit
CKBaXXMHBI IyTeM 3ape3Ky M3 Hee BTOPOro (Yalie
BCET0 TOPU30HTAILHOTO) CTBOJIA IBJIsIETCS D PeK-
TUBHBIM CPEICTBOM UISI BOBJICUCHUS B IIPOLIECCHI
IPESHUPOBAaHUS TaK Ha3bIBA€MbIX 3aCTOMHBIX 30H,
00pa3yoIInXcs 10 MPUYMHE HEPaBHOMEPHOCTU
BBITECHEHUS HE(PTU BOIOM.

Kpome Toro, Ha OCHOBaHUM TEOPETUUYECKUX
pacueToB (B 4aCTHOCTH, IO (hopMyJie, IpemIo-
xkeHHo P.M. Menpenckum u A.H. JleBaHOBBIM
[1], npumep mpeacTaBieH Ha pUCyHKe 1), paBHO
KaK 1 OITbITa DKCIUIyaTally, ITPOLYKTUBHOCTD TO-
PU30HTAJIBHBIX CKBaXKMH OLIEHUBAETCSI Ha KPaTHO
0o0JIbIIIEM YPOBHE MO CPABHEHUIO CO CKBaXKMHAMU
o0bryHOTO TIpOopuisd. JlaHHOE O00CTOSATEIHLCTBO
MO3BOJIMJIO PSIAY CIIeUanucToB [2, 3, 4, 5] mpu
olieHKe Koa(huLMeHTa oXBaTa U MJIOTHOCTU 9KC-
IUTyaTallMOHHOM CeTKM paccMaTpUBaThb TOPU30H-
TaJbHYIO CKBaXXWHY KaK 3KBUBAJEHT IBYX-TPeX
CKBaxXMH oObIyHOTO Mpodunsg. Hampumep, cetka
M3 IBYX TOPU3OHTAJIBHBIX M OMHOI HAKJIOHHO-Ha-
MPaBJICHHOI CKBaXXMH CYMTAJIaCh 00JIee IUIOTHOMA,
YeM CeTKa M3 IISITU CKBaXXWH OOBIYHOTO ITPOQUIIS
— 4TO JaBaJlo OCHOBAaHME pacCUMTHLIBATH Ha OoJiee
BBICOKYIO He(hTeOoTaauY.

Bmecte ¢ Tem ykazaHHbBIE NpPEUMYIECTBa
MMEIOT 00paTHYIO CTOPOHY, CIIOCOOHYIO HeraTuB-
HO cKa3aThCsl Ha 3(PPEKTUBHOCTA TOPU3OHTAIb-
HOro OypeHMUsI.

Tak, obecrieunBasi OOJbIIMUI OXBaT MO IIO-
1aa, B YCJAOBUSIX PaCWIEHEHHOIO IjlacTa ropu-
30HTAJIbHBIN Y4aCTOK BCKPHIBAET TOJIBKO OTHEIb-
HbIE TIPOIJIACTKM, YTO HE ITO3BOJISIET 00ECIIEUNTh

MOJIHOTY BBIPaOOTKM pa3pe3a. COOTBETCTBEHHO,
00BbEM 3aMacoB, IPEHUPYEMbIX TAKOW CKBaXKUHOM,
MOXKET 0Ka3aThCs JaXkKe HUKe, YeM aHaJIOTMYHbII
rokasaresib CKBaXXWHbI 00BIYHOTO MPOGWIs B CO-
OTBETCTBYIOIIMX YcioBusix. Kak cieactsue, 6oiiee
BBICOKMIT IEOUT TOPU3OHTAITBLHON CKBAXKUHBI ObI-
CTpee CHIKAETCsI, YTO YMEHBIIIAeT peHTa0eIbHbIIN
CPOK 3KCILTyaTalluu.

Kpome Toro, mpu BbICOKOI pacuIeHEHHOCTU
Jaxe AeOUT MOXKET oKa3aThCsl HUXKE, YeM y Ha-
KJIOHHO-HaMpaBJIeHHOI CKBaXKMHbBI — YTO, B YaCT-
HOCTHU, JE€MOHCTpUpYeT IpUMEp Ha pUCyHKe 1.
JanHOe 00CTOSITEIbCTBO BKYIIE C MEHBIINMU Ipe-
HUpPYeMbIMU 3amacamMu Ha (oHe OOoJbllieil CTOM-
MOCTH OYpEHUSI TOPU3OHTAIBHBIX CKBAXKIH Ae/IaeT
ero Hea(P(PEeKTUBHBIM.

M3BecTHBI 1Ba OCHOBHBIX CIIOCO0a obecriede-
HUSI MAKCMMAaJIbHOTO 0XBaTa pacyJeHEHHOTO I1jIa-
cTa IIpu OypeHUH FOPU30HTAIBHBIX CKBaXKMH.

ITepBrlii crioco6 3akiito4yaeTcsl B yCJIOKHEHUN
TPaeKTOPUHU CTBOJIA (IIpUMeEp TTOKa3aH Ha PUCYH-
Ke 2) Mpu MakKCUMU3ALUUU €ro JIMHBI U Tepdo-
PUPOBAHHOM MOBEPXHOCTU, KOHTAKTUPYIOILIEU C
wiactToM. [Ipy 3TOM ropuM30OHTAJbHBIM Y4aCTKOM
BCKPBIBAJICS HanOoJiee MOIIHBIN 13 IIPOILJIACTKOB,
TOIJA KaK Ha BBIIIEIEXAIINX ITPOIIACTKAX IIPO-
(Gunp cKBaXMHBI OJM30K K HAKJIOHHO-HAIIpaB-
JIeHHOMY. TeM caMbIM cOYeTaloTCs IPpeuMyIlecTBa
000uX mpoduIei.

BTopoii crioco6 ocHOBaH Ha MpPOBEACHUU B
TOPU30HTAJIbHON CKBaXXMHE TaK Ha3bIBAEMOTO
MHOTO30HHOIO TUApopas3pbiBa Imiacta [6]. Tii-
IpoAMHAMUYECKAsI CBSI3b MEXIY BCKPBITBIM U
HEBCKPBITBIMM  TIPOIJIACTKAMU  00eCIeYnBaloT-
ca TpemumHamMu MI'PII, opueHTHUpOBaHHBIMU TI0
HOpMaJIM K TUIOCKOCTM HarutactoBaHus (puc. 3).
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Puc. 3. Cxema MHO2030HHO20 eUdpopaspvléa niacma
C 0XBAMOM MPEUWUHAMU 6Ce20 NPOJYKMUBHO20 UHMEPBAa

3HauYnTeIbHAsI IIPOTSLKEHHOCTh TPEIIUH (TIOPSII-
Ka AECSITKOB METPOB) CIIOCOOHA 00eCIeUnTh OXBAT
BCETo MPOAYKTUBHOTO pa3pe3a, Kak MoKa3aHO Ha

PHUCYHKE.

I1pu 3TOM BaXKHO OTMETUTD, YTO YCIOXKHEHUE
TPaeKTOPUM TOPU30HTAIBLHOIO y4acTKa HE MOXKET
OBITh 3 (GHEKTUBHBIM 0€3 MaKCUMAaJIbHO JOCTOBEP-
HBIX CBEICHUI1 O CTPOSHUH I1JIaCTa M €ro KOJIJICK-
TOPCKUX cBOlcTBax. O0ECIeYnTh XK€ BBITIOJIHEHUE
JAHHOTO YCJIOBMSI Ha HAvaJlbHOM CTaauM paspa-
00TKM (Ha KOTOPYIO U TIPUXOIUTCS OCHOBHOI 00b-

eM OypeHUsI) BOBMOXHO JIaJIeKO He BCer/a.

He rapaaTupoBaHa BeicOoKast 3¢ (GeKTUBHOCTh
n npu uHTeHcudpukauuu merogom MIPII. Kak
oTMevaeTcss B dokjaae [7], mpu HecTabUJIbHOM
SHEPreTUYeCKOM COCTOSIHUM 3(D(PEKT OKa3bIBaeT-
Csl HEYCTOMYMBBIM, a TIOBBIIIIEHHBIN TeOUT OLICTPO
cHxkaercsd. IlputoMm, 4yto mokiazn [7] mocBsileH
npobieMaM JOOBIYM CIIaHIIEBOM He(TH (OCyIIecT-
BJIsSIeMOl 0e3 Mo Iep>KaHUs TIaCTOBOTO AABJIEHUST ),
HECTaOWJIBHOCTh 9HEPIETUYECKOTO COCTOSTHUST MO-
JKE€T UMETh MECTO 1 Ha OOBIYHBIX IIacTax — IJIaB-
HBIM 00pa3oM OISIThb-TaKW Ha HayaJbHOW CTaauu,

KOT/Ja CUCTeMa 3aBOJHEHUS He c(hopMUpOBaHa.

B kauecTtBe eme omHOro (akropa, HeTaTHUB-
HO CKa3bIBaIOILIETOCs Ha YCTOMUMBOCTU (P dekTa
MTPII, aBTOpHI HoKJaga [7] oTMeuyaroT BBICOKOE
cojepxKaHue IJIMHBI B He(pTecoaepxallieil mopose,

OTYETrO IOCJIEAHSSI CTAHOBUTCS IIJIACTUYHOM.

KpaitHe HexXelaTeJbHBIM SIBISICTCS TakKXKe
MpOBEeAeHNE MHOTO30HHOI'O THUIpOpa3phiBa IIpHU
HaJIMYWM TTOACTUIAIOIIEH BOIBI, CITOCOOHOM Tpo-
pBaThcs Mo TpeurHaM. JlaHHOe 0OCTOSITENhCTBO
HMCKJII0YAeT BO3MOXHOCTh TOPU30HTAJIBHOIO Oype-
HUSI Ha TPUACOBBIX OTJIOKECHUSX, IJISI KOTOPHIX Xa-
PpaKTepHO COYeTaHME BHICOKON pacuIeHEHHOCTU 1
MAaCCHUBHBIX, MOACTUIAEMbIX BOJION, 3aJIEXKEM.

HaxkoHel, BHe 3aBUCMMOCTH OT criocoba obe-
CIIeYeHUsT MaKCHMaJIbHOIO OXBaTa pa3pesa Ipu
OypeHUU TOPU3OHTAJbHBIX CKBaXXMH, OTKPBITHIM
OCTaeTCsl BOIIPOC BIMSIHUS 3TUX CKBaXXMH Ha I10-
KazaTeau He(TeoTIau — B T.9. B KOJIMYCCTBCH-
HOM BBIPaXKCHUU.

g oTBeTa Ha JaHHBIM BOIPOC OBbLT BBIMOJ-
HEH CpaBHUTEIbHBIA aHaMu3 3(P(PEKTUBHOCTH
BBIPAOOTKM 3aItacoB M JOOBIYHOTO ITTOTEHIIMAalia
M0 3KCIUIyaTallMOHHBIM O0BEKTaM MECTOPOXKIE-
Huii XMAO, yIoBICTBOPSIIOIINM IBYM KPHUTEPH-
saM. Bo-mepBbIX, 3HaUMTEIbHAsI YacTh 2KCILIya-
TallMOHHOTO OypeHMsI Ha 3TUX O0BbEKTaxX AOJDKHA
MPUXOAUTHCS Ha TOPU3OHTAJbHBIE CKBaXKUHBI.
Bo-BTOpBIX, OOBEKTHI OOKHBI UMETb M CYIIEe-
CTBEHHBIH OITBIT pa3pabOTKu 0€3 TOPU30OHTAIBHO-
ro OypeHusl.

Bcero Ha mecropoxneHusx XMAQO ykazaH-
HBIM KPUTEPUSIM YyIOBIETBOPsIOT 10 00bEeKTOB,
BKJIIOYAsl OVH, MPUYPOUYEHHBI K CECHOMaHCKOMY
HT'K (BukynoBckast cBUTa), 5 — K HEOKOMCKOMY,
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AHayiu3 BBIIIOJHEH C ITOMOIIbIO
HEJIMHEUHOMN aIIpOKCUMALIAOH -

MpeoBnapatue Hoit 3aBucuMocTi «AJITOMEC-2»,
;Zij;::;:cm npemioxernHoir PU. MenBeackum
. [8] ans onmucaHus BbIpAaOOTKM 3aria-
- COB B YCJIOBUSIX TTOBBILLIEHHON (hUJIb-
. TPallMOHHON HEOJHOPOAHOCTU U
3HAYUTEJBHOIO BKJIaJa B IPOBOIU-
MOCTb TPEIIMHHOW COCTaBJSIOLICH.
ITo GOJBIIMHCTBY PacCMOTPEHHBIX
OOBEKTOB TpEIIMHHAS COCTaBJIsI-
olasi  MPOBOAMMOCTU  SIBISIETCS
npeoOJjafalolleii, Ha 4TO, COIJlac-
HO pabore [9], yka3bpIBaeT KpaTHOE
MpeBbIIEHNEe AEOMTOB KUIKOCTU
(BbIpQXKEHHBIX B T/CYT) 3Hauy€HUN
MPOHULIAEMOCTU (BBIPAXXEHHBIX B
M) (puc. 4). ITpoucxoxaeHue Tpe-
IMUHHOU MPOBOAMMOCTH, II0 BCEH
BUAUMOCTH, SIBJISIETCS MCKYCCTBEH-
HBIM 1 BBI3BAaHO MAaCCOBBIM IIpPUMeE-
HEHWEM TUApPOpa3pbiBa Iiacta (B
T.4. MI'PIT). EZuHCTBEHHBII 0OBEKT
BbIOOPKM, HA KOTOPOM JAaHHBINA Me-
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Puc. 4. Coomnowernue debumoé no ycudxocmu
U NPOHULAeMOCmU No 00beKmam ucciedyemoll 6bloopKu

0,9 1 ® ®akr ——Pacuer TOJI HE IIPUMEHSIICS, OMHOBPEMEHHO
0,8 - XapakTepusyeTcss HauboJjiee BBICO-
207 KO TIPOHUIIAeMOCTBIO.
g IIpumep anmpokcumanuu Mo-
= 06 KazaTeJiell pa3paboTKU C MOMOIIbIO
g 0,5 3apucumMoct PU. MenBenckoro
£ 04 («<AJITOMEC-2») nipuBesieH Ha pu-
g 03 - CYHKax 5 u 6.
= IlpuBeneHHBIN TIPUMEP CBUIE-
0.2 - TEJILCTBYET O MPUTOJHOCTU BbIOpaH-
0,1 - HOW 3aBUCMMOCTHU — B T.U. Ha CTaIUU
0 ‘ ' pacTyiieit J00bIYM, KOTdga Tpamau-

LIMOHHBI METONl  XapaKTepUCTUK
BBITECHEHUSI OKa3blBaeTCsl Maioad-
(bexTMBHBIM, a pe3yabTaThl MO pa3-
HBIM METOIMKAM MOTYT pa3indaThCs
KpaTHO.

IIpumep KpuBOWi OOBOJHEHMS
Ha pUCYHKE 5 CBUIETEbCTBYET O Ha-

0 0,2 0,4 0,6 0,8 1

KpaTHOCTb NPOMBIBKM peHUpyeMbIX 3anacos

Puc. 5. Ilpumep annpokcumauuu xapaxmepucmuk
u 00600neHust ¢ nomouybio 3asucumocmu «AJATOMEC-2»

JIBa K BEPXHEIOPCKOMY M €1l IBa — K CpeIHEIop-
ckoMy KomIuiekcy. Ha 3T 00beKThl TPUXOAUTCS
okoJjio 30 % Bcero oobeMa ropU30HTAIBLHOIO OYy-
PEHUSI IO OKPYTY, T.€. HECKOJIBKO COTEH CKBAXKMH
B IO/,

JIMYUM BBICOKOIIPOHUIIAEMBIX PAa3HOCTEH Majioro
obobema. HedTh u3 Takux pa3HOCTel (IIpoIiacT-
KOB WJIA KaHAJIOB €CTeCTBEHHOM M TEXHOTEHHOM
TPEIIMHOBATOCTH) BBITECHSIETCSI BOIOU B IIEPBYIO
oyepelnb, YTO IIpEeBpalllaeT MX B HMCTOYHUK 00-
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Puc. 6. IIpumep annpoxcumayuu OUHaAMuKu 0obvu
Heghmu ¢ nomowvro 3asucumocmu «AJITOMEC-2»

BOJHEHMS U BeACT K OBICTPOMY CHIDKCHMIO TOJIN
HedTH B mortoke. [anbHeiilnasa pa3padoTka co-
MPOBOXIAETCS LIMPKYJSIIIAE depe3 IPOMBITHIE
BBICOKOIIPOHUIIAEMbI€ PAa3HOCTU HarHeTaeMom
BOJIbI MEXIY HarHeTaTeJbHBIMU 1 JOOBIBAIOIIIM -
MU ckBaxXkuHaMu. OOBOTHEHHOCTh IIPU 3TOM Jep-
JKUTCSI HAa OTHOCHUTEIBHO CTaOWJIBHOM YpPOBHE,
COOTBETCTBYIOIIEM BKJIaAy BBICOKOIIPOHUIIAEMbBIX
pasHoCcTeil B OOIIyI0 MPOBOAMMOCTh, TOIJA KakK
00BOJHEHNE U BBIPAOOTKA OCHOBHOM YacTU O0b-
eMa IMPOMCXOAUT Topa3ao MeaJICHHee.

TakuMm o6pazom, ellie OMHUM TPEUMYILIECTBOM
3aBUCHUMOCTH [ 8] SIBJISIETCSI BOBMOXHOCTD TMArHO-
CTUPOBAHMS MO MOKa3aTeasIM pa3pabOTKU Hau-
YKusl B IUIACTE BBICOKOIIPOHUIIAEMBIX pa3HOCTEH
1, COOTBETCTBEHHO, KOJIJIEKTOPOB C YXYAIIIEHHbI-
MU (WIBTPALIMOHHBIMU XapaKTepUCTUKAMU, HX
BKJIaJia B IIPOBOAVIMOCTD U IPEHUPYEMBII O0BEM.

[loTeHuMaNbHO-M3BIEKaeMbIE 3a11achl Ha ATy,
MPEeIIeCTBOBABIIYIO IIPUMEHEHUIO TOPU30HTAIIb-
HOro OypeHusl, M Ha TeKYyIIYylO0 JaTy OLIEHUBAIUCh
10 pe3yJbTaTaM HEJIMHEHNHON amnmpoKCcUuMaliiu
rnokaszaTeneli pa3paboTKM 3aBUCUMOCTBIO [8] ¢ mc-
MOJIb30BaHUEM METO/Ia INIaBHBIX Momyeil. [Tokasa-
Teau Hedreotnauu (moctrzkumbiiin KMH, koaddu-
LIMEHTHl BBITECHEHUSI M OXBaTa) PaCCUUTHIBAINCH

OTHOCUTEJIbHO BEJIMYMHBI Pa30ypeHHBIX 3aracoB
Ha COOTBETCTBYIOLIYIO ATy W UCXO/S U3 TIPUHSITHIX
3HAYCHWI HaYaIbHOM He(TEeHACHIIIIEHHOCTH.

Ilo pesynbraTaM aHajlu3a YCTaHOBJIEHO, YTO
no 6 u3 10 oObEKTOB BHIOOPKM MCIOJIH30BaHKUE
npu pa30ypuBaHUU TOPU3OHTAJIBHBIX CKBaXKUH
IEeMCTBUATEJIPHO IIPUBEJIO K POCTY OXBaTa B IIpele-
Jlax pa3oypeHHOUW 30HBI. OTHOCUTEBHOE YBEJU-
yeHue cocTaBmwiio ot 1,1 1o 1,6 pa3 (B T.4. OTAEIBLHO
o yuyactkam ¢ I'C — ot 1,2 pa3 no cpaBHEHMIO C
ydyacTKaMu, pa3O0ypeHHBIMU B MpPEIIIeCTBYIOIINIA
nepuoja). B cpegHeM yBennyeHUE oxBaTa OLICHU-
BaeTcs mpuMepHo B 1,29 pas (puc. 7).

Hampotus, mo yeTbipeM 0oOBbEeKTaM OTMeYa-
€TCSl CHMDKEHME oxBaTa — B T.U. IO TPeM OXBaT
Ha ydyacTKax, pa30ypeHHbIX C TOPU30OHTaIbHBIMU
CKBaXkMHaMM, OBbLI KpaTHO HIXE OXBaTa I10 paHee
pa30ypeHHOI YyacTu IiacTa.

Hanee paccMaTpuBarTCsT (aKTOpPbI, B OJHUX
cTy4yasiX CITOCOOCTBOBABIIIME YBEJIMYEHUIO OXBaTa
MPU UCITOIb30BaHUU TOPU3OHTAIBLHOIO OypeHUs,
B IPYTUX — MIPUBEAIINE K €70 CHUXKEHMUIO.

I'eonoro-gusmyeckne ycaosusa. OmHO3HAY-
HOTO BIMSIHUSI TeO0JIOT0-(U3NIYECKUX YCIOBUIA
Ha 3¢G@EeKTUBHOCTh TOPU30OHTAJIBHOIO OYpeHUs
B KOHTEKCTE TOBBILIEHUSI WM CHUKEHUST OXBaTa
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He oTMeueHO. Bce 00BbeKThl BHIOOPKM SIBIISIOTCS
CWJIBHO pacuJeHEHHBIMM ILIacTaMU (pacuiIeHEH-
HOCTh — OT 4,5 W BBIIIE), B 000MX CITy4asx pas-
JIMYAIOTCS T10 MPOHMIIAEMOCTM Ha JBa MOpsaKa.
BoabLIMHCTBO 00BEKTOB B 00€MX YaCTSIX BbIOOPKU
oTHocsaTcd K Il TUMy reoJormyeckoro CTpoOeHMs
coryacHo P/ 153-39.0-110-01 [10], T.e. ¢ BbICOKOI
JoJIei TUAPOAMHAMUYECKY CBSI3aHHBIX KOJUIEKTO-
poB (I'CK).

Haxkonen, He3aBUCUMO OT XapakTepa 3(¢-
(bekTa oTMeuaeTcsl TEHACHLIMS K BOBJICUEHUIO C
ITOMOIIIBIO TOPU30OHTAJIBLHBIX CKBAXKWH 3aIlacoB C
YXYALIEHHBIMU  (DUIBTPAllMOHHBIMU XapaKTepu-
ctukamu. JlaHHasi TEHOEHIIUSI, C OTHOM CTOPO-
HbI, elle Oosiee OOYC/IOBIMBAeT HEOOXOAUMOCTh
NpUMEHEHUs] TIpU aHajIu3¢ BBIPAOOTKHU 3aIlacoB
3aBUCUMOCTH [8], a ¢ Ipyroii — oObACHAETCA TEM
00CTOSITEJTbCTBOM, YTO IIPOAYKTUBHOCTH TOPU-
30HTAJbHBIX CKBaXkKMH BbIlIe. Torma Kak MMEHHO
Ha yJacTKax ¢ MOHMXXEHHON MPOHMUIIAeMOCTBIO B
HauOOJbIIEH CTEIeHM OIIYIIAeTCs MOTPeOHOCTH
B oOecreYeHn MaKCUMAaJIbHOM MPOAYKTUBHOCTH
doHpa.

Jomst npeHnpyeMbIX 3aI1acoB C YXYIIIeHHBIMU
(GUIBTpalMOHHBIMU XapaKTepUCTUKAMU OJIM3Ka K
90 % ot ob111ero oObeMa M3BJIEKAEMBbIX 3aI1acoB,
BOBJICKAaeMBIX pa30ypUBaHUEM C y4aCTHEM TOpU-
30HTaJIbHBIX CKBaXXUH (puUC. §).

B 1.4. Ha 3 13 6 0OBEKTAX, TIE OXBAT TOBLICHJI -
csl, U HA OTHOM M3 YEThIPEX, IJie OTMEUYACTCS CHU-
JKeHUEe, MPOHMIIAeMOCTb yJyacTKOB, pa30ypuBae-
MBIX C TOPM3OHTAJbHBIMU CKBaKMHAaMU, KPaTHO
HITKe, YeM I10 paHee pa30ypeHHOI 00J1acTH.

Cpasnusast yuactku ¢ I'C u 6e3 I'C o Hedre-
HACHIIIEHHBIM TOJIIIMHAM, CJIEAYeT OTMETUTh, YTO
Ha OO0BbeKTax, IJe IPOCIeKUBAECTCS YBEJIWYEHUE
0XBaTa, TOPM3OHTAJbHBIMU CKBaXKMHAMMU 4Yallle
pa30ypUBaIOTCsl y4acTKU C OOJIbIIMMU TOJIIMHA-
MU, TOT/Ia KaK Ha IPYTUX 00beKTaX — C MEHBIIIMMH
WM OMM3KUMU K cpenHuM. [1pu yciaoBum mpume-
HeHus MI'PIT (rmo3BouisitoiieM 0o06ecrieunuTh OXBaT B
T.4. HEBCKPBITBIX TOPU30HTAIbHBIM Y4aCTKOM IIpO-
IUIaCTKOB) MPENNOYTUTEIbHOCTh TOPU30OHTAIbHO-
ro OypeHMsI UMEHHO Ha Han0oJjiee MOIIHBIX y4acT-
Kax CBsI3aHAa C BO3MOXKHOCTBIO BOBJICUb OOJIBIIIE
3arnacoB Ha eguHuLly doHaa. Ilpu 3ToM, omHAKO,
corjacHo padorte [11], oO1ast ToaMHA pa3pe3a He
JokHa npesbiiath 100 meTpoB. s cpaBHEeHMs,

MaKcHMallbHasl o0llasl TOJIIIMHA TIpU pa30ypuBa-
HUU TOPU3OHTAIbHBIMU cKBaxkruHaMu ¢ MI'PII o
00BEeKTaM, IJie OTMEUCHO YBEIMICHME 0XBaTa, Olle-
HUBaeTcd B 94 M, T.e. JaHHOE YCJIOBUE BBIIOJIHSI-
ercs. ITo apyroil yactTu BBIOOPKM MaKCUMaslbHas
0o011ast TOJIILIMHA HECKOJIBKO BbIllie — 125 M.

DKcmayaranuonHasa cetka. CpaBHUTENbHbBIN
aHaJIu3 O0BEKTOB BHIOOPKHU ITOKAa3ajl, YTO Ha TeX
W3 HUX, TIe MO yJyacTKaM C TOPHU30HTaJIbHBIMH
CKBaXXMHAMM IIPOTHO3UPYETCS ITOHMKEHHBIN OX-
BAaT, 3TU Y4aCTKU pa3dypUBaUCh 10 OoJiee peaKoi
ceTKe, 4yeM paHee pa3OypeHHas objacTb. MHaue
rOBOpSI, MEPexXoll K TOpU3OHTAJIbHOMY OYPEHUIO
Ha 3TUX 00BEKTaxX COMPOBOXIAJCS pa3pekeHUeM
CeTKM CKBaxXuH. Jlemamoch 3TO, IO BCeil BUAM-
MOCTH, UCXO[ISI U3 YIIOMSHYTOTO B Havayie CTaTbU
JOITYIICHWSI, TIPUPABHUBABIIETO OIHY TOPU30H-
TaJIbHYI0 CKBaXXWHY K IBYM-TpeM HaKJIOHHO-Ha-
TpaBJIeHHBIM.

Hanpotus, Ha o0beKTax, Tae OypeHue ropu-
30HTAJIbHBIX CKBaXXWH CIIOCOOCTBOBAIO YBEIM-
YyeHUI0 Koa(PUIMeHTa oxBara, ero IIpruMeHeHHe
COYETAIOCh C PeaIbHBIM YIIJIOTHEHUEM CETKU, T.€.
yYBEJIMYEHNEM KOJIMYECTBa CKBaXXMH Ha CAWHUILY
pa3dypuBaeMoil TTOIIAIN.

Takum obpazoM, mpociexXuBaeTcsl OAHO3HAY -
Hasl 3aBUCUMOCTb MeXJIy U3MEHeHUEeM Koa(ddu-
LIMeHTa 0XBaTa C OJHOI CTOPOHBI U YILIOTHEHUEM
WIN pa3peXeHreM dKCIDTyaTalliOHHOM CeTKUA — C
Ipyroii. BiusiHue ceTKM CKBaXXWH Ha HedTeoTIa-
4y OTMEYaroT MHOTME CIEeLUaJIMCThI, B YaCTHO-
ctu B.J. JIsicenko [12], C.H. 3akupos [13], B.A.
Maproc [14].

I1lo nccnemyemoit BEIOOpKE YCTaHOBIIEHA JIO-
rapudmMudeckas 3aBUCUMOCTb MEXIY OTHOCH-
TEJbHBIM YBeJIMUEeHEeM KO3 (PULIMEHTa oXBaTa 1
OTHOCUTEJIbHBIM M3MEHEHUEM YAEJIbHOM Tolia-
nu HepTteHocHOCTH (puc. 9). I1pu 3ToM 3HaUeHUS
o0oux MapaMeTpoB Opajiuch KakK OTHAEAbHO IIO
ydacTKaM, pa3oypuBaemMbIM ¢ I'C, Tak 1 B cpenHeM
1o pa30ypeHHOI 001aCTU Y CPaBHUBAIUCH C COOT-
BETCTBYIOIIMMM 3HAYEHMUSIMU IO TOI YacTH IIja-
cTa, KoTopas pa3oypurBajgach 0€3 ropu30HTaIbHBIX
CKBaXKUH.

C yyeTroM IOJYYeHHOIl 3aBUCHMOCTH, Bep-
HeMCs K TIpUBEICHHOMY B Hadayle CTaTbU IIpUME-
py cpaBHeHMsI ceToK ckKBaxkuH. [Ipm pasz0Oypusa-
HUM y4acTKa IBYMsI TOPU3OHTAJIbHBIMU M OJTHOI
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OTHOCUTeNbHOE yBennueHue KoapdpuumeHrta
oxsaTa npu pasbypusanum ¢ IC

y =-0,33In(x) + 1,07

XKWH TPEBBILIAET HABJICHUE TU-
JIpopa3pbiBa, HarHeTaeMas Boja
BMECTO CBOEro OCHOBHOIO Ha-
3HaYeHUs (BbITECHEHUS He(pTH)
HayMHAeT pas3pyllaTtb IPUPOI-
HYIO CTPYKTYPY IJIacTa, co3aaBasi
JIOTIOJTHUTEIBHYIO TPELIMHOBA-
TOCTb. KOHEUHBIM pPe3yabraToM
CTAaHOBMUTCSl pa3BUTHE B ILJIACTE
KAHQJIOB TaK HAa3bIBAEMOM «TeX-
HOT€HHOM TPEIIMHOBATOCTU» U
OpOpbLIB MO HMM HarHeTaeMoit
BOIIbl K TOOBIBAIOIIMM CKBaXKu-
HaM, 4TO JejaeT OeCCMbICIEeH-

A T

0,1 0,3 0,5 1,0 2,0 4,0

KpaTHOCTb U3MEHEHUA YAENbHOMN nowaam HedTeHOCHOCTU

HBIM 3aBOJTHEHUE U COTTPOBOXKIA-
€TCsl POCTOM OOBOAHEHHOCTHU U,
COOTBETCTBEHHO, JKCILIyaTallv-

8,0 16,0

Puc. 9. Ouenka 3asucumocmu mexncdy uzMeHeHuem
Koa(ppuyuenma oxeama npu pazdypuearuu 20pU30HMANbHbIMU
CKBANCUHAMU U UBMEHeHUEeM YOeAbHOU nAouaou HeghpmenocHocmu
Ha eQUHUYY IKCHAYAMayUoHHo20 (hoHoa

HAKJIOHHO-HAIIpaBJIeHHOM CKBaXXMHAMU BMECTO
IISITA CKBaXXWH OOBIMHOTO MpOoWIsl, HAa eAUHUILLY
IUTOIIAaa He(TEHOCHOCTH OyIeT MPUXOAUTHCS Ha
40 % MeHbllIe CKBaXWH, YTO PABHOCUJILHO YBEJIM-
YEHMUIO yIeJbHOM rutoman HeTeHocCHOCTH B 1,67
pa3. CorylacHO 3aBUCHMOCTH, IIPMBEICHHOI Ha
puCyHKe 9, mpu TakoM BapHaHTe pa30ypuBaHUS
KoadduimeHT oxBata coctaBuT 0.9 oT Beauuu-
HBI, KOTOpast MOXET OBITh ITOJIy4YeHa Ipyu OypeHUH
MSITU CKBaXKMH 00bIYHOTO Mpodus. [Ipuyem yka-
3aHHOI'O CHUXKEHMSI 0XBaTa CJIeAyeT OXKUAATh JaXe
HECMOTpSI Ha MPUMEHEHNE MHOTO30HHOTO THIPO-
pa3phiBa, TOCKOIBKY JaHHBII METO IIPUMEHSICTCS
Ha 9 u3 10 00bEKTOB BEIOOPKMU.

Cucrema 3aBogHenusi. Pa3paboTtaB TeopeTu-
YyecKKre OCHOBBI M MaTeMaTWYeCKMI ammapar Uist
OIMcaHusl BBIPAOOTKM 3aIlacoB B YCJIOBHUSIX Tpe-
IIMHOBATOCTH WJIM TOBBIIIEHHON (DUJIBTPAIlOH-
HoOIi HeogHOpoaHocTu, P.M. MenBeackuil Takxke
yKazaj KaoueBoi (pakTop, CrIOCOOHBIN yCyTryOuTh
HeTaTUBHOE BIMSHNE 3TUX YCJIOBUIT Ha 3 GEKTUB-
HOCTb BbITecHeHUs HedTu [15]. Takum dakTopom
BBICTYIIAeT UYPE3MEPHO MHTEHCUMBHOE HaTrHETaHUE
BOJIbI IO BRICOKMMMU JaBJIeHUSIMU. B Tex ciydasix,
KOrjJa JaBjeHMe Ha 3a00e¢ HarHeTaTeJIbHBIX CKBa-

OHHBIMU 3aTPaTaAMH.
OueBUAHO, 4YTO MOTpeO-
HOCTb B YCTAHOBJICHUM BBICOKMX
JABJICHUII HarHETAaHWs BbI3Ba-
Ha MHTEHCUBHBIMU OTOOpaMU
1 OJHOBPEMEHHO C 3THM — He-
JOCTATKOM HarHeTaTeJIbHBIX CKBaXXUH. CTpeMsCh
0o0ecIIeunTh MaKCMMaJIbHBIE YPOBHU JOOBIUM, HE-
JIPOITOJIb30BaTeIb SKCILIyaTHpPYeT IOAaBIsIoNIee
OOJIBIIIMHCTBO CKBAXKMH B KaUeCTBE JOOBIBAIOIINX,
MepeBOIsI TIO/I HarHETaHUE JIMIIb HauMEHee TPo-
IYKTUBHBIC. JJaHHBIN MMOAXOM HE TOJIHKO He 00e-
CIIeYMBACT PABHOMEPHOCTh BHITECHEHUSI HedTU
BOJIOIi, HO ¥ IPUBOIUT K TOMY, YTO Ha OJHY HarHe-
TaTeJbHYI0 CKBaXXMHY IPUXOIUTCSI HECKOJIBKO (B
OTHEJIBHBIX CIyYasX — JI0 JECSITH) JTOOBIBAIOIINX.
KommneHcaluss oT60poB U3 BCEX 3TUX CKBaXXKUH
TpebyeT obecrieueHUss MAaKCUMAaJIbHO BO3MOXKHOI
MIPUEMUCTOCTH, YTO B CBOIO OUEpEIb TOCTUTACTCS
KaK pa3 IOBBIIIICHNEM AaBJIcHUsI HarHeTaHUS.
Hamportus, nepeBon CKBaXKWH, IpexXae yda-
CTBOBABIIIMX B TOOKIYE, ITOJ HATHETAHUE, C OTHOMK
CTOPOHBI, BeJIET K TiepepacipeaeacHui0 (UIbTpa-
LIMOHHBIX TTIOTOKOB (YTO CITOCOOCTBYET BBITECHE-
HUIO He(PTU 13 paHee He OXBAYeHHBIX PA3HOCTEN),
C IpYToii — MO3BOJISIET 00SCIIEUNTh KOMITEHCAIINIO
OTOOPOB MPY MEHBIINX IMTPUEMUCTOCTSIX U JTaBje-
HUSIX HarHeTaHus. Bce mepeuncieHHOE TONIOXKM-
TeJIbHO CKa3bIBaeTcsl Ha 3(P(EKTUBHOCTU BhIpa-
OOTKU 3a1acoB, U, COOTBETCTBEHHO, HA KOHEUHOM
HedTeoTnave.
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JaHHBIE TE3UC MOATBEPXKIAETCS OIIBITOM
pa3paboOTK OOBEKTOB UCCAEAYyeMO BBIOOPKU.
[loBriieHre Ko3(dduiimeHTa oxBaTa OTMEYaeT-
Cs TOJIBKO B TEX CIy4asiX, KOTJa Mepexol K pery-
JIIPHOMY TOPU3OHTAIbHOMY OYPEHMIO COIPOBO-
JKIAJICsl YMEHBIIEHUEM KOJUYeCTBa JOObIBAIOIINX
CKBaXXMH Ha OJHY HarHeTaTeJbHYIO.

KonuyecTBeHHBIE XapaKTEePUCTUKU ITOTYIEH-
HO#1 3aBUCMMOCTU U €€ MaTeMaTthdeckasi (popmy-
JIMpOBKa MpuBeaeHbl Ha pucyHke 10. M3 obuieit
TEHICHIIMM BBIOMBAETCS EIMHCTBEHHBII OOBEKT
BBIOOPKM, Ha KOTOPOM HE IIPUMEHSIETCSI MHOTIO-
30HHBIN T'MAPOPa3PhIB (COOTBETCTBYIOIIME TOUYKMU
0003HaYeHBI KpacHBIM). JlaHHOE OOCTOSITEIHLCTBO
yka3biBaeT Ha npuMeHeHue MI'PIT kak Ha o0si3a-
TeJbHOE YCIOBUE MOBBILIEHUS HEPTEOTIAUU C MO~
MOIIbIO TOPU3OHTAILHOTO OYpEeHUSI.

JorycTM, B BBILICYIIOMSIHYTOM IIpUMeEpe W3
MSATA CKBaXXMH OJIHA SIBJISIETCSl HarHeTaTeJIbHOM,
a OocCTajJbHbIe JOOBIBAIOIINE; aIbTePHATUBON XKe
SIBJITIOTCST IBE JOOBIBAIOIINE TOPHU30HTAIbHBIC
CKBaXXMHBI M OJHA HarHeTaTeJbHas OOBIYHOTO
npoduis. [1pu peanmsanum Takoil aabTepHATUBEI
COOTHOIIIEHUE JOOBIBAIOIINX CKBAXKMH HAa OAHY Ha-
THeTaTeJIbHYIO CHIKaeTcs ¢ 4 1o 2 (B 2 pasa), 4To
COIJIACHO 3aBUCHMOCTH, IIPUBEACHHOI Ha PUCYHKE
10, obecrmieunT yBeTMUEHNE OXBaTa

HYIO) TpexpsigHasl CUCTeMa C TOPMU30HTaJIbHBIMH
CKBaXXMHaAMM CIIOCOOHa obecneuuTh B 1,2 pasa
0oL KO3(P(PULMEHT oXBaTa, COIVIACHO 3aBU-
cUMOCTH Ha pucyHke 10, a omHOpsiAHAs CUCTEMA,
COOTBETCTBEHHO, B 1,4 pa3a Ooblie.

M3-3a OoJsblIMX pa3MepoB 3ajieXkel U Jju-
TEJbHBIX CPOKOB pa3paboTKM (B XOIe KOTOPBIX
MPOEKTHHIC pEIIeHUsT HEOTHOKpPAaTHO IiepecmMa-
TPUBAJIMCh), CUCTEMbI 3aBOJHEHUS B paMKax KaK-
JOT0 U3 OOBEKTOB BBIOOPKM MOTYT pa3ianyaThCs
10 y4yacTKaM, pa3OypuBaeMbIM B pa3Hble TOIBI.
BMmecTe ¢ Tem oTMedaeTcst oOIIas TeHACHIIMS: Ha
00BbEKTax, Tae TOPU3OHTAIbHOE OypeHHE CITI0C00-
CTBOBAJI0O TIOBBIIICHWIO OXBaTa, COOTHOIICHUE
JTIOOBIBAIONIINX CKBAXKMH Ha | HarHeTaTeJIbHYIO CO-
crasigeT oT 0,9 n1o 2,9, B OOJBIIMHCTBE ClIydyacB
He TIpeBhIIas 2, YTO OJIM3KO K PAIHBIM CUCTEMaM.
Hamporus, mo aByM M3 4eThipeX OOBEKTOB, Ha
KOTOPBIX OypeHNE TOPU30HTAIbHBIX CKBaXKIH CO-
MPOBOXIATOCh O0OpaTHBIM 3(P(eKTOM, Ha ydacT-
Kax C TOPU3OHTAJIIbHBIMU CKBaKMHaMU Ha 1 Ha-
THETaTeJbHYI0 CKBaXXMHY IPUXOIUTCSI CBbIIIE 3
JOOBIBAIOIIIHX.

Hakonen, HacTosIIee nuccaeaoBaHNe TT03BO-
JIJIO YCTAaHOBUTH BEJIUYMHY IPUEMHUCTOCTH Ha-
THETaTeJIbHBIX CKBaXKWH, IIPU KOTOPOI BO3MOXKHO

B 1,3 paza. Ecinu e u3 msTu cKBa-

JKMH TI0JI HaTHETaHWE OTBOIUJINCH
JIBe, COOTHOIIEHME, HAIPOTUB,
Bo3pacrteT ¢ 1,5 1o 2 (Ha TpeTh),
YTO PAaBHOCUJILHO OXBATy Ha YPOB-
He 0,8 oT MCXOmHOTO.

IoBOpsT O KOHKPETHBIX CH-
cTeMaX 3aBOMHEHUS, CTOUT OT-
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OTHOCUTeNbHOE yBennyeHne KoapdpuumneHTa

y=-0,6x+1,6
R2=0,7

METUTh, YTO OINTUMAJILHBIM IIPU °
TOPU30HTAJILHOM OYpEHMU SIBJISI- 06 1 o ®
eTcs pasMellleHhe CKBaXWH I10 04 -
PAIHBIM CHCTEMAM: OXHOPSIHOM
(coOTHOLIEHHE [OOBIBAIOLIMX U 02 1 ¢
HAarHeTareJIbHbIX CKBaXWH OKO- 0,0 T T T T

0,0 05 1,0 1,5 2,0 2,5

JIO €IMHULIBI) WK TPeXpsaHoi (2
JMOOBIBAIOIIMX CKBaXKHBI Ha 1 Ha-
rHeTaTeabHy0). [1o cpaBHEHMIO C

KpaTHOCTb M3MEeHeHUA COOTHOLWEHUA AOGbIBaIOI.IJMX "
HarHetTaTe/1bHbIX CKBaXXUH

01M3KOoI 0 (popMe AEBATUTOUECY-
HOIl CHUCTEMOM CKBaXXWH OOBIY-
Horo mnpoduis (3 a00bIBAIOIIMX
CKBaXKUHbBI

Ha | wHargerareilb-

Puc. 10. Oyenka 3asucumocmu mexncdy uzmereHuem
Ko3ghghuyuenma oxeama npu pazoypueaHuu 20pU30HMAAbHLIMU
CKBANCUHAMU U USMEHEHUEM COOMHOUEeHUs 000bI8aArOUUX
U HACHeMAameNbHbIX CKAJCUH 6 CUCmeMe 3a600HEHUS



yBeJIMUYEHUE OXBaTa C MOMOIIbIO TOPU30OHTATbHO-
ro OoypeHusi. CorjacHO COOTHOIICHUIO, IIPUBE-
IEHHOMY Ha pUCYHKe 11, IpUeMMCTOCTD He JTOIXK-
Ha npeBbiath 150-200 M*/cyt. HanbGonbiue ke
MPUPOCTHI OXBaTa JOCTUTHYTbI C MPUEMUCTOCTHIO
MeHee 100 M3/cyT.

TakuMm o0pa3oM, TIOCKOJLKY HedTeoTaaya
MMPOAYKTUBHOIO IIJacTa 3aBUCHUT OT MHOXKECTBa
(akTopoB, IS €€ YBeIUMUICHUSI HEIOCTATOYHO OI-
HOTO pellieHUsI, KAKOBBIM SIBJISIETCS B T.U. OypeHue
TOPU30OHTaIbHBIX CKBaXWH. [ToBbIllIeHME oxBara
MOXKET OBbITh JOCTMTHYTO IPU peaiu3alii KOM-
IUIeKCa pelleHMid, KOoraa TOpU30HTalIbHOE Oype-
HUE TPUMEHSIETCS MPU BBIMOJIHEHUU Psiga yCIo-
Buli. B KauecTBe TaKOBBIX, KaK YK€ TOBOPUJIOCH,
BBICTYIIAET MOAOOP TPACKTOPUU FOPU30HTATBLHOTO
yyacTka JJisi MakKCMMaJbHOTO BCKDBITHSI pa3pe-
3a, IPUMEHEHME MHOTO30HHOIO THIPOpa3phiBa,
pa3dypuBaHuEe TOPU3OHTAJIbHBIMM CKBaxKMHAMU
YYaCTKOB C ITOBBIIIEHHBIMU TOJIIMHAMHU, YIUIOT-
HEHME 3KCIUTyaTallMOHHOM CeTKM, a TAKKe IIas-
1ee 3aBOHEHNE C IPUEeMUCTOCThIO MeHee 150 M3/
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CyT U COOTHOIIEHWEM He Ooyiee 2 AOOBIBAIOIIMX
CKBaXXMH Ha 1 HarHETaTEJbHYIO.
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PYJIHBIN ITOTEHIIUAJ YPAJIbCKOM YACTU XMAO — IOTPBI

HayuHoii ocHOBOIi TIporHo3a pacnpocTpaHe-
HUST U BO3MOXHOCTU OOHapy>Ke€HUs pa3IdyHBbIX
TPYIII PYAHBIX MECTOPOXKIECHUIA B CBSI3U C OCOOCH-
HOCTSIMU T€O0JIOTMIECKOTO CTPOCHUSI paccMaTpu-
Bae€MOI0 pervoHa $BisieTCsl MeTajLiorenus. Me-
TAJJIOTEHUYECKUI aHaIu3 MO3BOJISIET BbIACIUTH
HabOp TUIIOB MECTOPOXKICHUIA TBEPABIX MOJIE3HbBIX
HUCKOIIaeMbIX, KOTOpbIE IPEAONpenesieT XUMMU-
YECKUNA M MUHEPAJIbHBI COCTaB T€OJOTMYECKMX
00pa3oBaHUii, clararoluX Kaxablii KOHKPEeTHbIN
PETHOH.

K npumepy, mis oOpa3oBaHMSI CKOIUIEHUIA
peaKo3eMeIbHbIX METAIOB HEeOOXOAVMMO Halluuue
MarmMaTMYecKux IOopoa; He(EJTUMHOBBIX CUEHUTOB,
anaTUTOB, KApOOHATUTOB, KOTOpble B Poccuiickoi
®enepali  pacIpoOCTpaHEHBI ITPEUMYIIECTBEHHO
B Mypmanckoii oomactu u Pecriydmmke Caxa (SIky-
THS), TJIe U COCPENOTOUYCHBI OCHOBHbIE 3aIachl peli-
KO3eMeJIbHBIX METAJUIOB, OIPEAeIsSTIOIINX METaIO-
TEeHUYECKYIO CIelUaIu3aliio JTaHHBIX PETMOHOB.
BaxxHoit 0cOOEHHOCTBIO peAKO3eMeIbHBIX METAJLIOB
SIBJIIETC TO, 4YTO OHM B PMD He 00pa3yioT camocTo-
SITEJTEHBIX MECTOPOXKICHNI, a U3BJICKAIOTCSI B Kave-
CTBE TIOIYTHBIX KOMIIOHEHTOB MPEUMYILIECTBEHHO
U3 JionapuTcoaepKaiimx HedeJInHOBBIX CUEHUTOB
U arlaTUTOB, U, COOTBETCTBEHHO, MPSIMBIX I'€0JIOr0-
Pa3BeIOYHbBIX paOdOT Ha peAKO3eMeIbHbIE METALIbI B
P® ne npoBoautcs. JloObua OOJBIIMHCTBA PEIKHX
METAJIOB aHAJOTMYHA TOJYYCHUIO PEAKO3EMEb-
HBbIX METaJJIOB, HO OHA IPOM3BOAUTCS U3 APYTUX
WCTOYHMKOB ChIpbsl. B CBSA3M ¢ 3TUM HEOOXOAUMO
MOSICHUTD, YTO peaKo3eMeJibHble METALIbI (JIAaHTaH,
JIAHTAHOWBI LIEPMEBOM W UTTPUEBOI TPYIIIT) U pe-
KHe MeTALIbI (TaHTaJ, HUOOWIA, KaaMUii, BUCMYT,
TaJIMA, TepMaHWi, UHAWHA, TaJUIUIA) TPEACTaBISIOT
c00011 iBe 000CO0IEHHBIE TPYMIThl XUMUYECKUX 371e-
MEHTOB, KOTOPbIE MOIMYTHO U3BJIEKAIOTCS U3 Pa3HbIX
MOJIE3HBIX UCKOITaeMBbIX, IIPU 3TOM TOUTH BCE pel-
K1e MeTaJUThl (32 UCKITIOUEHUEM TaHTala U HUOOWS)
MOJIy4YaloT M3 Py 1IBETHHIX METAJIJIOB.

B Hamem permoHe MCTOPUYECKU CIIOKUIOCH
Tak, yTo TopHbiil Ypan B npeaenax XaHTbl-MaH-

B.M. baberviues
(AY «HALl PH um. B.YU. llInuavmana»)

CHIICKOTO aBTOHOMHOTO OKpyra — lOrpbl sBIIsI-
eTCsl HEOCBOGHHOI TEppUTOpHEl B OTHOIIEHUM
TOPHOPYIHOI'O ITPOM3BOJCTBA, XOTSI MOJIE3HBIX UC-
KOITaeMBIX 3IeCh II0 Pa3HOOOpa3uio M pecypcam
HU MeHblne, yeM Ha CpemHeM u KOxHoM Ypaine.
OcHoBHasl MPUYMHA, TOPMO3SIIIasi pa3BUTUE TOP-
HOTO JleJla Ha JAaHHOW TepPUTOPUM, 3aKITIOYAETCS
B OTCYTCTBMU JIEILIEBOI 3JEKTPOIHEPTUHU LIEHTpa-
JIM30BAHHOI'O CEKTOpa BOJIM3U TOPHOPYAHBIX 00b-
€KTOB 1 TPAaHCIIOPTHOM MH(pPACTPYKTYPHI.

OCHOBHBIC BHUIBI IIOJE3HBIX HCKOIAeMBIX
Topnoro VYpana B rpanunax XMAO — IOrpsl
ciaenytomye. Bypblid yroib (MECTOPOXIEHUS He
pa3pabaThIBalCh); Kejde3Hble Pyabl CKapHOBO-
MAarHeTUTOBOIO TUIIa (MATHETUT C IUPUTOM, ITUP-
POTUHOM U XaJbKOIIMPUTOM); KHJIbHBIA KBapH 1
TOPHBII XpYCTajlb, XPOMHTBI, MeIHO-IIMHKOBbIE
pyabl KoJYEeAAHHOIO THUIIa; cTpatugopMHbie 3a-
JIEXKH ¢ BKPAIUIEHHOCTbIO caMopoaHoil meau (XyJi-
TBIMBUHCKOE  PYAONPOSIBIICHUE);  MOJMMETAJ-
Jinyeckne (CBHMHIOBO-I[MHKOBbIE) PYIAbI C MEIbIO,
30JI0TOM, CepeOpoM, KaaMueM, CypbMOIi, BUCMY-
TOM, TaJUIMEM, TeépMaHHEM, CEJICHOM M PTYThIO;
30JI0TO PyaHOe (KOpeHHOe) U POCCHINMHOE; 30JI0TO
PyJHOe B YIJIEPOACOAepKAMMX (YePHOCTAHIIEBBIX)
00pa30BaHMAX; MApraHieBble PYyAbl; JTEMaHTOUIbI
(foBeTMpHBIE TPAaHATHI), OOTUIIOBOYHBIE M LIBET-
Hble KaMHM (SIIIIMbI); TPAHUTHI ITOACIOYHBIE U
IUI 1EeOHsT; 0azanbTounbl (rab0pouabl) IJIsT MU-
HepaJIbHOTO BOJIOKHA W I 1ebHs (puc. 1) Ber-
HIernepeYrcaeHHbIE MOJIE3HbIe NCKOMaeMble OTIpe-
eS0T  MEeTaJIOTeHUYECKylo — CIelraIu3aluio
XaHTbhl-MaHcuiickoro Ypaina.

M3 MeTammyecKuX TMOJIE3HBIX MCKOMAeMbIX
HaunOoJ1ee MepCIeKTUBHBIMU 1 BOCTPeOOBaHHBIMU
METaJTyPrudecKOii ITPOMBIIIJICHHOCTBIO SIBJISTIOT-
Cs JKeJIe3Hble PY/bl IBYX I'e0JIOrO-ITPOMBIIIICHHBIX
TUIIOB:; CKAPHOBOT'O M MarMaTuyeckoro. bivxkaii-
IIMM TIOTEHIUAIbHBIM IOTPEOUTEEM KEIE3HO-
ro KOHIIEHTpaTa CKapHOBBIX pynd saBisieTcsa [TAO
«HagexxnumHcKuii MeTauTyprudecKuii 3aBom» (T
CepoB CBepaJIOBCKOI 001aCTH), OITOMY XKeJe3-
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Puc. 1. Mecmopoxcdenus u nposieaenus meepovix noaesuvix uckonaemvix XMAO — Hepoi




Hble pyabl OXTAIMCKO-AHBITYPbUHCKOTO MEIHO-
2KEJIe30PYIHOIOo y3/la B Ipeneiaax XopaclopCcKOro
rabopo-nepugoturoBoro mMaccusa (B 60-70 kM
ceBepo-BocTouHee mnoc. [TpunonsgpHeiii XMAO —
FOrpn1) OyayT BocTpeboBaHbI B O1vKalilliee Bpemsl,
TaK KaK OCHOBHbIE 3arlachl CKapHOBBIX XeJIE3HBIX
pyn B CBepaIOBCKOI 001aCTU yKe BEIpaOOTaHBI.

Xpomutbl B P® oTHOCATCS K AeDULIMTHOMY
CTpaTern4ecCKOMy MMHEPAJIbHOMY CHIpbIO. Xpo-
MUTbI MCIOJb3YIOTCS JJIs1 TPOU3BOACTBA (eppo-
crmaBoB  CepoBckuM, KilloueBCKMM 3aBojaMu
n  YeJgaOMHCKUM  BJIEKTPOMETAJIITYPIrMYeCKUM
KOMOMHATOM; XUMUKO-METaJTypru4eCKUMU
MPEANPUATUSIMUA — IJI TIOJYYEHUS OKUCH XPO-
Ma MeTaJUIyprM4ecKoil, XpOMOBOIO aHTUApHAA
1 Ouxpomarta HaTpus. B 3amagHoit yactu Xopa-
CIOPCKOTO MaccuBa HaxoauTcs TysxJIaHbUHCKOE
MPOSIBJICHNWE XPOMUTOBBIX PYyI. ABTOPCKUE ITIPO-
THO3HBIE PeCYPChl XpOMUTOB TyAXJIaHbUHCKOTO PY-
JOTposBIeHUs Kateropuu P, ouenuBarorces B 1.44
MJIH T.

Mapranuessie pyasl B PO Ha 2021 1. cyuTaior-
¢l 1e(UIUTHBIM CTPAaTErMYeCKM MUHEpPaJIbHBIM
CchlpbeM. MapraHiieBble PYabl UCIIOJIb3YIOTCS TIpe-
HUMYILECTBEHHO B UePHON METaJULypTUU U B XUMMU -
YeCKOM MPOMBIIIICHHOCTH, a TAaK:Ke IIPU BhITLIaB-
K€ pa3IMYHbBIX CIIABOB IIBETHBIX MeTaII0B. YyryH
U CTaJIb C UCMIOJb30BAHUEM MapraHiia Mpou3BOASIT
Ha MeTaJlIypriuueckKux 3aBojax, OJVKaWIIUM U3
HUX K 3anagHoi yactu XMAQO — IOrpsl sBasieT-
ca ITAO «HapexauHCKui MeTaTypTUYecKUid
3aBOf». [IpOorHO3HBIE pecypChl MapraHIeBbIX Py
YpanbCKoii MapraHIIEBOHOCHOM 30HBI XaHTHI-
MaHCcuiiCKOTo aBTOHOMHOTO OKpyra — KOrphr yu-
TeHHbl «KamacTpoM IporHo3HEIX pecypcoB PD» B
KoJndecTBe 50 MITH T.

Pyanoe 3070T0 B 4yepHOCHIaHLEBLIX 00pa3o0-
BaHUSIX — HoBoe HampasieHue I'PP gnsa XaHTbi-
Mancuiickoro Ypana. HauboJsiee nepcrieKTuBHOM
paccMmaTtpuBaercs Hsiic-ToabuHCKas MoLIAb.
AHajoraMum MOTEHUUAJbHOTO  30J0TOPYAHOTO
MecTopoxkaeHus B Tipeaenax Hsiic-TonbuHcKoi
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IUIOIAAN SIBJISIFOTCSI KPYITHBIE MECTOPOXKIEHUS
«Joneu Beicouaiimmii» u «Cyxoit Jlor», pacmoio-
JKeHHbIE B IIpeaenax KpomoTKMHCKOTO pymTHOTO
y3na JleHCcKoro 30J0TOHOCHOTO paiioHa MpkyT-
CKOW obnacTu.

[pyrue 1ojie3Hble MCKOMaeMble, OTMEUEHHBIC
BBIIIIE, TAKXKE MOTYT ObITh BOCTPEOOBaHbI YEPHOI
M LIBETHOI MeTaJltyprueit mocie npoeaeHus I'PP.

CrienyeT OTMETUTh, YTO B CTPYKType pe-
CYPCHOTO IIOT€HIIMAJIa 3HAYUTEJIbHO ITOMUHM-
PYIOT IIPOTHO3HbBIE PECYpChl HU3KUX KaTeTOPHIA,
B CPaBHEHUM C KOTOPHIMM pa3BeJaHHBIC 3aIlachl
COCTaBJISIIOT KpailHe Majyio noii. B Hacros-
11ee BpeMsl 3armachl IPOMBIIIIEHHBIX KaTEropuii
MMEIOTCSI TOJIbKO 110 MECTOPOXICHMSIM KBapiia,
POCCBIITHOTO M PYIHOTO 30JI0Ta, OYyphIX YIJIEH,
LeoJuTCcoAepKalux nopoa. Heobxonumo mpo-
BelleHUE T€OJIOTMYECKOI0 JOM3YYeHUsI U ITIepe-
OLICHKH! B OTHOILIEHMHU PECYPCOB XKEJIE3HBIX pPYII,
XpoMma, MapraHiia, IBETHBHIX (C peIKMMU MeTajl-
JIaMM) 1 0JIaTOPOIHBIX METAJIIOB. B ¢BsI3U ¢ aTUM
BeCbMa aKTyaJbHOM SBISIETCS 3amada 3HaudM-
TEJIbHOTO YBEJIMYCHUS 00BEMOB pPETHMOHAIbHBIX
1 0COOEHHO MOMCKOBBIX M OLIEHOYHBIX pabOT Ha
BeIyllMe U OCTPOAe(DUILIMTHBIE, CTpaTernuyecKue
TBEpAbIC TI0JIe3HbIe NCKOoIaeMble Ha CeBepHOM U
IIpunonsipHom ¥Ypaine, Takxke B NpeIropHOM ya-
¢ty XaHThI-MaHCHUIICKOI0O aBTOHOMHOTIO OKpyra
— IOrpsol.

IMepcnextussl [TpunonspHoro u CeBepHOro
VYpana XMAO — HOrpbl He MCUepIbIBAIOTCS yXKe
U3BECTHBIMU MECTOPOXIeHUIMU. OO 3TOM CBUIE-
TEJIbCTBYET OOJIBIIIOE KOJMIECTBO 3a(hMKCUPOBaH-
HBIX 3IeCh PYIOIIPOSBICHUIN, TeoDU3NISCKUX U
reOXMMUYCSCKNX aHoMauii. Bee aTo mpemornpene-
JISIET CO3/ITaHMe HaJIe>KHOM ChIPheBOI 0a3bl TBEPbIX
MOJIE3HBIX UCKOIMAaeMbIX B YpajbCKOI yacTh XaH-
ThI-MaHCUIICKOro aBTOHOMHOIo okpyra — IOrpal
IS 00ecreueHusl ChIpbeM IPEAIPUITUI YepHOM
u uBeTHOM MeTauryprun CeBepHoro, CpemTHero u
IOxHorOo Ypana, 1aBHO UCTIBITHIBAIOIIUX Ae(DULIUT
MHOT'MX BUJIOB CBIPbSI.
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IHEPCIIEKTUBbBI PA3BBUTUA TOCYJAPCTBEHHOI'O MOHUTOPUHIA
BOJHbBIX OBBEKTOB HA TEPPUTOPUN

XMAO - I0I'PbI

B.A. Ilypmos, I A. Aréwun
(AY «HALl PH um. B.YU. lllnuavmana»)

Tepputopusi XaHTbI-MaHCHIACKOTO  aBTO-
HoMHoro okpyra — KOrpel xapakTepusyeTcs 4pe3-
BBIYAITHO pa3BUTON TUAporpapuueckoil CeThio,
KOTOpast HaCYUTHIBAET Mopsiaka 19,6 Thicsid BOIO-
TOKOB, B TOM YHCJIe, 4 KPYITHBIX PEKH, IIPOTSLKEH -
HocThlo Oojiee 1000 km — OO0b, Upthi, KoHaa,
bonbmoit FOran u 10 pex, MpOTS>KEHHOCTHIO CBBI-
me 500 km — CeBepHasa CocbBa, Kazeim, Myiibi-
Mbst, bonbioit Tan, Kyma, Bax, Tpombéran, Arax,
Maustii FOran u bosbioir CanbiM.

Ilo Mepe MHTEHCU(PUKAIIUN XO3SIMCTBEHHOTO
ocBoeHUsI TeppuTopuu FOrpsl, ecTeCTBEHHBIM 00-
pa3oM pacTET aHTPOITOTeHHAs Harpy3Ka Ha BOJHbIE
00bekThl. Hanbosee akTMBHOE 1 MacIITaOHOE BO-
BJIEUEHNE BOIHBIX MCTOUHUKOB MPOUCXOAUT IJIst
neJjieil BonoCcHAOXKeHUs, 10ObIYY OMOJIOTUYECKUX,
MUHEPaIbHBIX PECYpPCOB U OOIIEepacIIpOCTPaHEH-
HbIX Mosie3HbIX uckonaembix (OITH), XuauuHo-
KOMMYHasibHOTO X03s1iicTBa (KKX), sHepreTnku,
peKkpealu, pa3BUTHUSI Pa3IMYHBIX BUAOB TpaHC-
nopTta — PEeYHOro, TPyOOIIPOBOIHOIO, KEJIE3HO-
JIOPOXHOI'0, aBTOMOOMJILHOTO. B psige cutyauui
MPOIIECC HMCIMOJIB30BAaHMUSI BOOHBIX OOBEKTOB CO-
NPSDKEH C MPSIMBIM BIMSHUEM Ha TUIPOJIOTHYEC-
cKrue M TuapoMopdosioruyeckre MnapameTpbl 1
MOXKET CIIPOBOILIMPOBAaTh HEraTUBHbIE U3MEHEHMSI
X COCTOSIHUSI.

Takum obpazom, BcE Oojiee akTyaJlbHOI CTa-
HOBUTCSI 3aadya OCYIIECTBICHMSI PEryISIPHBIX W
KOMILJIEKCHBIX HaAOJIOJEHUI 3a COCTOSTHUEM BO-
JTHBIX OOBEKTOB.

B cootBercTBuM ¢ [TooxeHneM 00 ocyIecT-
BJICHUM TOCYJapCTBEHHOIO MOHUTOPMHIA BOIHBIX
00BeKTOB (YTBEpXKIeHO TTocTaHoBiaeHMeM Ilpa-
ButesibctBa PO ot 10 anpens 2007 . Ne 219) B
KOMIIETCHIIUM OPTaHOB MCIIOJIHUTEIbHOI BJIACTH
cyobekToB Poccuiickoit Penepaliii HaXOAUTCS

MPOBEAEHNE PETYJISIPHBIX HAOJIIOIEHWII 33 COCTOS -
HUeM JHa, 0eperos, BoJooxpaHHbIX 30H (B3), 30H
3aTOILIEHUsI, MOATOIJIEHNUSI, BOIOX03SCTBEHHBIX
CHUCTEM, B TOM YHCJIe, TUAPOTEXHUIECKUX COOPY-
KEHUM.

B 2020 roay no 3amaHuto enaprtameHTa He-
JIPOITOJIL30BAHMS ¥ IIPUPOIHBIX PECYPCOB XaHThI-
MaHcuiickoro aBToHoMHOro okpyra — KOrper AY
«HayyHo-aHaNIUTUYECKUI LIEHTP pallMOHAIbHOIO
Heaponoab3oBaHus uMm. B.W. IlInuibmaHa» Bbl-
MOJIHEH NWJIOTHBIM MPOEKT MOHUTOPHMHIA BO-
JHBIX 00beKTOB Ha Tepputopun XMAO — FOrpel
M0 YKa3aHHOMY HAaIpaBJICHUIO WCCIeIOBAHMIA.
B kadecTBe 00BEKTa MOHMTOPUHIa HCCIEI0BaH
ydacTok peku MpThI, ob1ieil mpoTSKEHHOCTHIO
1,5 kM, B pailoHe nepeceyeHUst C aBTOMOOUIbHBIM
MocToM a/n XaHnTel-MaHcuiick — Hsransp.

CTpaTern4ecKoiil 1eJIblo IMUIOTHOTO MPOeKTa
ObLIa MpakTrUdecKas anpodamus padoT IT0 MOHU-
TOPUHIY AHa, OeperoB, BOJOOXPAaHHBIX 30H BO-
JHBIX O0BEKTOB JIJIsI PEIIeHUS CISAYIOIMX 3a1a4;

— OIIBITHOE TECTUPOBAHNE METOMOJOTMU MC-
CJIEIOBAHWH;

— ompenejeHre HeoOXOIMMOU A0CTaTOUHO-
CTU KOMIUIEKCa HaOJI0AeH!I (aHaIN3 KaUeCTBEH -
HOTO U KOJMWYECTBEHHOIO acleKTOB Habopa McC-
CJIeIOBAHU);

— YTOYHEHNE O0BEMOB HEOOXOAMMOTO (Du-
HAHCUPOBAaHUS IJII OTOEJIBbHBIX BHUIOB HaOJIIONE-
HUI 1 KOMIUIeKCa UCCIIeI0BaHUI B LIeJIOM (oIIpe-
JieJIeHre YIeIbHbBIX PACIIEHOK).

CocraB 3a71a4 TEXHUYECKOI'0 XapaKTepa BKIIIO-
yajl: OLEHKY COCTOSHMSI UM MPOTHO3 IWHAMUKU
KOH(MUTrypaluu M IOJOXEHUs OeperoBoil JTMHUMN
(ocoO0eHHO B YacTU paspylleHHsT OeperoB) (puc.
3); olLieHKY MOP¢OJOrMYecKoro COCTOSIHUST ped-
HBIX pYyCeJ B YaCTU HAJWUMS pa3IMIHBIX MHOPOI -



Becmuuk nedponoavzosamens 30/2022 e.

IKOJIOTHA

Yeaosrbie 0503HaEHIs

Ulkana eayGng,
.o-1

-
m2-
3-
-
s
mmeé-
-7-
mms-
-
mie-1
-2

Mocr 1 MOCTOBBIC 01OPB!

-3

Honep MocToBoii onops
7

Hanpasaene reuenis pexi
_—

©®wNOY AW

3

Puc. 1. Kapma-cxema enybun oua

Puc. 2. XKenezobemonnvie naumol
6 pycae (CHUMOK ¢ 5X010Mma)

YCNOBHBLIE OBO3HAYEHUA

NpOrHo3npyemoe nomnoxeHue
~ pycna peku UpTbiw Ha 2050r,
ypes Boabl 2020 rog
(no gaHHbIM [133),

Puc. 3. [Ipoenoszupyemoe noaoxcenue pycaa p. Upmoiw 6 paiione MoHumopumea
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HBIX TIPEAMETOB M 3aTOHYBIIIEH ApeBEeCUHBI (pUC.
1, 2); KOHTPOJIb 3a COOJIIONEHUEM CITelIMaIbHBIX
PEXMMOB XO3SMCTBEHHON Y UHOM AESITEIBHOCTHU B
BOJOOXPAaHHBIX 30HAX U1 JIP.

B npouiecce nojieBbix paboT BBINOJHEHO 00-
YCTPOICTBO 4 BpeMeHHBIX pernepoB U 3 MopdoJio-
TMYECKHX CTBOPOB HabMoneHui, 11 momepeuHbIx
¥ 3 MPOJOJIbHBIX Tajica TUAPOAKYCTUIECKON CheM-
K#, 12 XM MapuIpyToB BU3YyaJIbHOTO OOCJIEIOBa-
HUSI BOIOOXPAaHHOM 30HKI, Y M3MEPEHMI CKOPOCTH
TeYeHUs BOIbI, 4 11ypda 11st aHaIM3a JOHHBIX Ha-
HOCOB, Chb€MKa KOOPIMHAT 75 TOUeK.

PesynbraTtbl BBINOJHEHHBIX MCCJIEIOBAHUI
TO3BOJIMJIM ITOJYYUTh aKTYaJIbHOE U MOJIHOE IIPe/I-
CTaBJICHHE O KOHKPETHOM YyJacTKe peku MpThimn
B acIleKTax COCTOSIHMS pyciia, THa, OEperoBoii mo-
JIOCBHI, CJIOXKMBIICHCSI SKOJOTMYECKON CUTyallnn
U T.J., CAEJIaTh BBIBOABI O XapaKTepe B3aUMOJeii-
CTBUSI MIPOLIECCOB PYCIO0(GOPMUPOBAHUS U UHXKE-
HEPHBIX COOPYKECHUIA.

C uenplo opranm3anmn Ha Tepputopun XMAO
— IOrps! moTHOMACIITaOHBIX MCCIIEIOBAaHUIA BO-
ITHBIX OOBEKTOB B YaCTH HAOIIOAECHUI 32 COCTOSI -
HUEM JHa, 0eperoB, BOJOOXPaHHBIX 30H, JlenapTa-
MEHT HeJIpOII0JIb30BaHUS U IIPUPOIHBIX PECYPCOB
XMAO — KOrpsl B 2020 rogy MHULIMUPOBAJ pa3-
pabotky «Ilopsinka mpoBedeHMST MOHUTOPHUHTA
COCTOSIHMSI THA U OeperoB BOIHBIX OOBEKTOB, a
Tak:Ke HaOJTI0JeHUIA 3a BOTOX03SCTBEHHBIMU CH -
cTeMaMU, B TOM YMCJie TUIPOTEXHUYSCKUMU CO-
opyxXeHUsiMU, Ha Tepputopunn XMAO — HOrphi».
ITporpaMMHBIi JOKYMEHT ObLII yCHELIHO pa3pado-
tan OO0 «DxcrepTHasa Jaboparopust «[MaponH-
(opmanmonHsie cuctembl» (. MockBa).

YKa3aHHBIN TOKYMEHT YETKO peraMeHTUPY-
€T BeCh IPOLIECC OCYIISCTBJICHUS MOHUTOPUWHTIA,
BKJII0Yasi 000CHOBaHNE BBIOOpPA 0OBEKTOB MOHM-
TOpPMHIA, ONMCAaHUE MECTOMNOJIOKEHUSI IYHKTOB
MOHUTOPMHTA, OIpeIejieHNne TEepedHs I1apame-
TPOB MO KaxXJAOMY BUAY HaOMIOZEHMI, XapaKTe-

PUCTUKY METOHOB M METOIOJOTUM BBHIITOJTHEHUS
HaOJII0IeHUI, ONpeneeHne HallpaBIeHHOCTH Ka-
MepaIbHOI 00paOOTKM IOJYYEHHBIX PE3YJIBTaTOB,
ornpeneneHue oobeMa HeoOXOAUMOro (hUHaAHCU-
poBaHus, onucanue GopM OTYETHON JOKYMEHTA-
LMY U T.I.

IlepBoouepenHoit aTam Tporpammbl (2022-
2024 rr.) TIpenmnonaraeT IoJieBble MHCTPYMEHTAJb-
Hble uccienoBanus Ha 9 yuactkax. [lapannenbHo ¢
MOJIEBBIMU 00CJIeIOBAaHUSIMU 3aIJIAHUPOBAHO BHI-
MOJIHEHUE CIIEISIIEH CheMKI Ha OCHOBAHUHU TIPH -
o0peTaeMbIX MaTepuajoB AUCTAHIMOHHOTO 30H-
JUPOBaHUS 3eMJIM MaKCUMaJIbHOM aKTyaJbHOCTHU
151 39 oToOpaHHBIX ydyacTKoB. CymMMapHbIe (pu-
HAHCOBEIE 3aTpaThl Ha IIePBbIC TP T'O1A BBITIOJIHE -
HUSI MOHUTOPUHTA OLIeHEeHbI B 24.8 MJIH pyOJieii. B
pesynbrare 3Toro K 2024 rogy MOHUTOPMHTOBBIMU
HaOJIIoIeHUSIMU (TTOJIEBBIMUM M /WJIW TUCTAHIIMOH -
HbIMU) OYAYT OXBaueHbl BCE BOJOXO3SIMICTBEHHbIE
Y4acTKH, HaXOMSIIKUECS B IIpeaeax OKpyra.

Taxum ob6pasomM, B 2020 romy B OKpyre I0-
JIydeH ITIepBBI OIBIT ITPAKTUYECKOTO OCYIIECT-
BJICHUSI MOHUTOPUHTA BOIHBIX OOBEKTOB B YaCTH
HaOJIOICHUI 3a COCTOSTHUEM JTHa, OEpPeroB M BO-
JIOOXPaHHBIX 30H, a TaKXe pa3paboTaHa Mporpam-
Ma MOJHOMAaclUTaOHbIX HAOMIOASHUI Ha TepUo/l
2022-2024 rr. IIpogenanHasa padoTa M cepbe3HBIC
HamepeHusd JdenHeapa XMAO — FOrpsel He M03BO-
JISIIOT YCOMHUTBCS B TOM, UTO HaAMEUYEeHHBIE TUTAHBI
OynyT peaJ30BaHbl B CPOK.

OnbIT 60pPLOBI C HETATUBHBIMU MPOSIBJICHUS -
MU TUIPOJOTHYECKMX IPOIEeCCOB Ha pekax Poc-
CUM TOKAa3bIBACT, YTO KOMIUICKCHBI PYCIIOBOM
aHaJIN3, KOPPEKTHHIN cpeaHe— U KPaTKOCPOIHBIIN
MPOTHO3 TUAPOMETEOPOJIOTMYECKO 00CTaHOBKU
B COUYETAHUM C MPOBEACHUEM ITPEBEHTUBHBIX ME-
PONPUSATUIA MO3BOJISIET YIPABJISITh TUIPOJIOTHYE-
CKMMU U PYCJIOBBIMM IIpOLIECCaMU, IIPEIOTBpallias
WJIM CHIKAsl yIIepObl OT BOAHOM CTUXUU JIJIST XK1 -
JINIITHOTO ¥ KOMMYHAJIbHOTO XO3SIiCTBa.
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BOIIPOCHI PA3BUTHUA BOJAHOI'O

TPAHCITIOPTHOTO ITYTU XMAO —IOI'PbI

KpaiiHeli BaxkKHOCTbIO [JISI pa3BUTUSI OKpyra
o0yamaeT BOIIPOC TPAHCIOPTHOM JOCTYITHOCTH
BCEX TEPPUTOPUIA.

M3BecTHO, 4yTO crieuudurKa IMHUPOTHON KO-
HOMUYECKUII 30HBI XaHTbI-MaHCHUIICKOIro aBTO-
HOMHOTO OKpYyra OIIpeaessieTCs] HMMEIIMMUCS
3ajexxamu Hedptu. [1pu 3ToM reorpaduyeckoe mo-
JIOKEHNE U IPUPOTHO-KIMMATUICCKIE YCIOBUS
OCJIOXHSIOT BEIEHWE B IIEJIOM SKOHOMUYECKOU
JIeSTeJIbHOCTU U CYILIECTBEHHO BIMSIOT Ha ¢op-
MMpPOBaHUE TPAHCHOPTHBIX CBS3€il, U, COOTBET-
CTBEHHO, U TEePCHEKTUBBI COLIMAIbHO-9KOHOMM-
YeCKOI0 pa3BUTHS HAIIETO peruoHa.

BmecTte ¢ aTMM IIpn HATMIMUK pa3HOOOPa3HBIX
MPUPOIHBIX PECYPCOB MX BbIOOPOUYHOE MCIOJIb-
30BaHME MPUBEIO K (OPMUPOBAHUIO OJHOOOKOI
CTPYKTYPBI XO3IHCTBOBAaHUS C SIPKO BbIpa>keHHOM
CBIPbEBOI HAIIPaBJIEHHOCTHIO 3KOHOMUKU OKpYyTa.
Cnabo pa3BuTa IIyooKas repepadboTKa MCITOJb-
3yeMBIX pecypcoB. I B 3TOM He Maast «3aciayra»
OrpaHUYECHHOI TPaHCIIOPTHOM MHMPaCTPYKTYPh
HaIllero permoHa.

Pa3zButHe TpaHCIIOPTHOM cocCTaBJISIIONIEH BO
MHOTI'OM MO3BOJIUT JTUKBUAUPOBATH MOHOOTpAcJe-
BYIO CTPYKTYPY XO3SIICTBa OKpPYTa.

OpnHO U3 HaIlpaBJIeHUIT, KOTOpoe 0e3yCI0BHO
HEo0XOAUMO pa3BUBaTh — 3TO AKTUBHOE UCIOJIb-
30BaHME BOJHBIX apTepuii OKpyra, B YaCTHOCTH,
HaJlaXXMBaHMWE CYTOXOAHOIO COOOIIEHUS U TPYy30-
nepeBo3oK 1o nputokam O0u ¢ Beixogom B O6-
cKy1o Ty0y B HampasiaeHurn CeBepHOro MOPCKOTO
IIyTU. YKPYIIHEHNWE W pacIIMpeHre PEIHOIO ITOpP-
Ta B paiioHe CepruHo IIpuobGbe OKTSIOPHCKOrO
paitoHa XMAO — IOrpbl OyaeT cnocoOCTBOBaTh
YBEJIWUYEHUIO OOBEMOB U COKpPAILEHUIO CPOKOB
MePEeBO3KMU IPy30B U MATePUAJIOB JJIsI CTPOUTEb-
HBIX U XO3SIMCTBEHHBIX HYXKI okpyra. HyxHo He
3a0BIBaTh, YTO IIEPCICKTUBHOE Pa3BUTHUE IIPUIIO-

T.U. Jlamnosa, IO.B. Ilbsnkos
(AY «HALl PH um. B.U. lllnuavmana»)

JISIPHBIX TEPPUTOPUI Ypalia ¢ ero HrupoKUM U 00-
TaThIM CIIEKTPOM ITOJIC3HBIX MCKOIIAeMBbIX TaKXKe
MOTpeOyeT aKTUBHBIX MepPeMEIIeHUI B YaCTH J0-
CTaBKM MX K MecTaM I1epepabOTKI OAHUM 13 Hau-
0oJiee AeIIEBBIX — BOAHBIM TPAHCIIOPTOM.

OtMeueHa ocobasi 3HAUMMOCTD JIJIsI Pa3BUTUS
ABTOHOMHOTO OKpyra pa3paboTKa M peann3alus
TaKoro MHMPacTPyKTypHOIo IIpoekTa, Kak «IIpo-
MBbIIIIEHHOe ocBoeHue IlpumnonsipHoro Ypana B
rpaHriax XaHTbI-MaHCUIICKOTO aBTOHOMHOTO
okpyra — IOrpe1». B paMkax mpoekTa npearnoJiara-
€TCsl MHOTOTOHHAXKHasl TPaHCIIOPTUPOBKA I'PY30B
1 000pydoBaHUS A0 PaliOHOB Pa3pabOTKU T0Jie3-
HBIX McKoImaeMbIxX [lpumomsspHoro Ypana u nepe-
BO3Ka PYIHOTO CBHIPhSI K MECTaM €ro MCITOIb30Ba-
HUS U nepepaboTku. Peub MAET O TOPHOPYIAHOM
MPOM3BOJCTBE XKEJE3HbIX W MapraHUEBBIX PYII,
XPOMUTOB U IPYTUX TBEPIBIX MOJIE3HBIX UCKOMA-
€MbIX MUHEPAJIbHO-CHIPbEBBIX IICHTPOB HA TEPPU-
topun IOrpr1. B mpoiecce ocyiecTBaeHUs IIpo-
eKTa «YpaJl IpOMBIIIEHHBI — Ypas [ToasipHbIii»
npeaycMaTpUBaeTCs 3aKOHOMEPHBII TPaHCIIOPT-
HbI Tiepexon oT TopHoro Ypana K BogocOopHOI
riomanu pex FOrper.

K ToMy ke mopT Mor Obl BBICTYATh TPaH3UT-
HBIM ITYHKTOM II0 TOCTaBKe TPY30B C I0Ta CTPaHHI.
[Tocne ympolieHUsT TPOLEAYPBI TTPOXOXICHUS
rOCyIapCTBEHHOM TI'paHUIIBI MO mpaBmwiIaM Tamo-
JKEHHOTO C€O0l03a, B YaCTHOCTH, Ha MpPUIPaHUY-
HOM y4acTKe MpThIlia orMevyaeTcsi pocT 00beMOB
TpaHCHOpPTHOro coobuieHust ¢ Pecniyonukoit Ka-
3aXCTaH.

HeobOxomuMble MepOIpUSITHSI, HaIpuMep,
yriybJieHue pycjia B paiioHe mopTa BO3MOXKHBI U
BIIOJIHE OCYIIECTBUMBI CWJIAMU M TEXHUYECKU-
mu cpencrBamMu O0b- UpTHIILICKOTO MapoXoCTBa,
KOTOPOE €XETOAHO MPOBOAUT THOYIIYOUTEIbHbBIC
pabotel B 06beMe nopsiaka 500 Teic. M. KcraTm,
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B 2019 . Takue pabOThl MPOBOAWIUCH B IIPOTOKE
An€umkuHckas B HampaBieHuu oT noprta I[lpu-
00be. DHepreTryecKkass COCTABJIIIONIAST IIPOEKTa
MOXKET O00eCIIeUnBaThCsl JIMHUEH HampssKeHUEeM
110 kB, mpotrsHytoii ot Hsaransckoit I'POC no
noactaHuuu CepruHo.

YKpynHeHue U PEeKOHCTPYKIIUSI TMOPTOBBIX
coopyXeHuil B paitoHe CepruHO C BBIXOIOM IIO
O6u xk CeBepHOMY MOPCKOMY ITyTH, HECOMHEH-
HO, CITOCOOCTBOBAJIO ObI B ITEPCIIEKTUBE PA3BUTUIO
0c000#1 S5KOHOMUYECKOI 30HBI, IIpeAIToaracMoi
B I. Haraub, BTOpOii B YpajibckoM denepaibHOM
OKpyre M Haxopsiieiics B 60 KM OT IopTa.

Peunoit mopt IIprobObe sIBiIsIETCS TaKXKe KO-
HEYHBIM ITYHKTOM y4acTKa kejie3Hoi moporu Ce-
poB—UBnenb—IIprnodnse CBepa1OBCKOI Kele3HOM
JIOPOTH, YTO 3aKOHOMEPHO JIeJIaeT €r0 KIIIOUEBhIM
y3JIOM B JIOTHCTUYECKOM 1IEITOYKE C BBIXOAOM Ha
CeBMopnyTb. Eciu mpuHUMaTh BO BHUMaHUE, YTO
B IIepCIeKTUBe OymeT mocTpoeHa BeTKa CalbiM—
XaHTbel-MaHcuiick—IIpuoObe, 3ajloXeHHasT B
CTpaTeruy Pa3BUTHSI XKEJIE3HOMOPOKHON OTpacn
1o 2030 roga, ToO 3HAUUMOCTb YKPYITHEHUS PEYHO-
rO ITOpTa MHOTOKPATHO BO3pacTaeT.

E1i€ 60b11mii TOMT4OK pa3BUTHIO TEPPUTOPUI
Janu Obl paboThl MO CBSI3bIBAHUIO B €IUHYIO JIU-
HUIO MPOJIOKEHHBIX IO TEPPUTOPUHU OKpyTa XK/I
BeToK. COOCTBEHHO, XeJIe3HOJOPOXKHOE COO0ILIe-
HHUE B OKPYIe XapaKTepHu3yeTcsl pa300IIeHHOCTHIO
1 COCTOMT B OCHOBHOM M3 TpeX, HEe COOOIIAIOIINX -
¢ Mexnay coboil nuHuii. [To MHeHMIO aBTOpOB,
3TO 3HAYUTEJBbHO CIAEPXKMBACT TEMIIbl Pa3BUTHS
pernona. Ca3arth FOrpy ¢ BocToka 1 Ha 3arajie B

OOIIIYIO CUCTEMY XKEIE3HOJOPOKHOTO COOOIIEHUS
CTpaHBbI, cAeNaTh €€ TPAaH3UTHOM JIJIs TPY30- U Iac-
CaXXMPOIOTOKOB — CTpaTeTMYeCcKr BaxkKHas 1IeNIb
(TIpakTUYeCKU pedb UAET O CTPOUTENIBCTBE YacTH
CeBepo-CubuUpCcKoOil  XKeae3HOAOPOKHON Maru-
ctpanu — CeBcuba).

PaccmaTtpuBaembie Biaactamu FOrpel croco-
Obl BO3MOXHOIO II€PCIIEKTUBHOIO 3KOHOMUYE-
CKOT0 pa3BUTHSI TEPPUTOPHIA, B YACTHOCTU, CHC-
nath Orpy «BopotaMm» Ijisl pa3BUTHUSI APKTUKU,
TaKKe IOTPEOYIOT 3aJeiiCTBOBAHUS BCEX JIOTH-
CTUYECKUX ITyTel COOOIIEHUS C TEPPUTOPUSIMU
Kpaiinero Cesepa TiomeHckoit obnactu. Hlens-
¢oBBIe pa3pabOTKM pecypcoB — BcE& OoJjiee IIu-
POKO MpHUMEHsieMash BO3MOXHOCTh YBEIMUYCHUS
SHEPreTUYECKMX 3amacoB cTpaHbl. CeBepHBIN
MOPCKOI ITyTh, KOTOPHIN MPOXOAUT B TOM UYHCIIE
1mo aksaropuu Kapckoro Mopsi CTaHOBHUTCSI BCE
0oJiee OXXMBJICHHBIM, U BBIXOJ K HEMY Yepe3 pyc-
Jjo OO0 JacT BO3MOXHOCTh B OOJIBIIMX O00BbeMax
nepeMelnaTh I'py3bl 1 JIOJICKHIE PECYPCHI, a B IIep-
CIIEKTHBE OXMBUT U IIEPECOPUECHTUPYET SKOHOMM -
Ky pervoHa.

AKTUBHOE 3aJeiiCTBOBaHME BOIHBIX ITyTei
OOb-UpThilickOoro OacceiiHa Ha TEepPPUTOPUM
XaHTbI-MaHCHICKOro OKpyra, B TOM YUCJIE C BbI-
xomoM K CeBMopryTH, OymeT CHOcOOCTBOBAThb
WHTeHCU(UKALMU pPa3BUTUSL BCEX TEPPUTOPUIA
M pailoHOB OKpYyra, ITOCIYXKHUT CO3TaHMIO HOBBIX
SKOHOMMYECKMX CBSI3€il, a TaKKe YKPEIJICHUIO
COLIMAJIbHBIX M aIMMHMCTPATUBHBIX PECYpPCOB
pailoHOB, BXOJSIIIMX B COCTAaB OKpyra. DTo M03BO-
JINT IUBEePCUPUIIMPOBATHE SKOHOMUKY KOTpHI.
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HE®TEXNMMUA B IOI'PE: BbITbh NJIN HE BbITH?

Xaamypuna P.B.
(AY «HALl PH um. B.U. llInursmana»)

«IIInpoko mpocTHpaeT XUMHsA PYKH CBOHU B JIeJIa YeJioBeYeCKne»

BypHbIt pocT XUMUUYECKO U HeTeXuMuye-
CKOI TIPOMBIIILIEHHOCTH MOpaKaeT BOOOpaKeHUE.
C cepenunnl 20 BeKa OHa CTPEMUTEIHLHO TTPOHUK-
JIa BO Bce C(pephl XKU3HM U ASATCIIHHOCTU YeIOBe-
Ka, BO Bce cepbl MUPOBOI 9KOHOMUKH, BKITIOYAS
CTPOUTENBCTBO, TIPOM3BOACTBO  DJIEKTPOHUKMU,
YIIaKOBOYHBIX MaTepUaioB M ITOTPEOUTETbCKUX
TOBApOB, CEJIbCKOE XO3SMCTBO, MAaIIMHOCTPO-
eHue u T.a. boiee Toro, obmacTu IpUMEHEHUS
XUMHUYECKOM M HePTEXMMUUICCKON IPOMYKIINHU
MIPOJOJIKAIOT PACIIUPSITHCS, COXPaHSST TEHICH-
LU0 HAa XUMU3ALUI0 BCE MUPOBOII SKOHOMUKH.
DTO CMOCOOCTBYET MHHOBAILIMOHHOMY Pa3BUTUIO
Bcex cdep morpedsieHnsI, CTUMYJIMPYET CO3daHue
HOBBIX BBICOKOTEXHOJIOTMYHBIX IIPOM3BOICTB U
MOJEPHHU3ALINIO YK€ CYIIECTBYIOIINX. TaknuM 00-
pa3oM, XUMUS U He(PTeXUMUS JeHCTBUTEIIBHO SIB-
JISIIOTCST «JTOKOMOTUBOM» 9KOHOMUWKHN, OHU OKA3bI-
BalOT OrPOMHOE Bo3AelicTBUE Ha 3(h(HEeKTUBHOCTh
pa3BUTHUS OTpaciieil, MOTPeOISTIOIINX UX MPOIYK-
1110, a 9TO MPAKTUIECKH BCe C(pepbl SKOHOMUKMU.

C yBepeHHOCTBIO MOXHO CKa3aTh, YTO CETOMI-
HSI YPOBEHb Pa3BUTHUSI XUMUUYECKOM TTPOMBIIILICH-
HOCTU CJTY>KUT MEPUJIOM YPOBHSI Pa3BUTHSI JTFOOOTO
rocynapctsa. IToatomy eme B 2013 r. MuHIIpoM-
Topr Poccuu ¢ nmpuBiedyeHrueM BEeAyIIUX IKCIIEep-
TOB Havas pa3paborky CTpaTeruu pa3BUTHS XU-
Mudeckoi mpoMbinieHHocTH 10 2030 . B atom
JMIOKYMEHTe JaHa OlLIEHKAa COCTOSIHWIO HedTexu-
MUWYECKOIM MPOMBIIUIEHHOCTA B MUPE B LIEJIOM U
B Poccuu B yacTHOCTH, onpeneaeHbl TEeHIeHIIUH,
MpoOJIeMBbl, TPOTrHO3HbIC OILIEHKU U OXUIaeMble
pe3yabTaThl. AHaiau3, INpuBeacHHbIE B Crpare-
ruu, yOeauTeabHO JOKa3bIBaeT 3HAYUTEIbHOE OT-
craBanue Poccunm ot Bemymux crpan mupa. Bkiazg
poccuiickoro xmmuuyeckoro komiiekca B BBII
CTpaHbl OKa3aJICs B pa3bl MEHbIIIE, YTO TOBOPUT O

M.B. Jlomornocos

HEJIOCTATOYHOM CTENEHU XUMU3ALIUU POCCUNCKON
9KOHOMMKHU.

HeBonbHO BO3HMKAET BOMNPOC: a YTO HE TaK
C OTEYECTBEHHON XMMHWYECKON IPOMBIIIICHHO-
CTBIO, TIOYEMY OHA TaK MaJl0 3HauMMa B Hallei
crpane? ITocMoTpum Ha reorpaduio HeTEXUMU--
yecKuX mpou3BoacTB B Poccuum (puc. 1).

HauGonrblllee pa3Butue OTpacib IMOJyYMUIa
B IIpuBomkckoM eaepaabHOM OKpyre, TOe CO-
CPEIOTOYEHO MPUMEPHO 45 % pOCCHIICKON XUMM-
yeckoi Tpoaykuuu. TiomMeHcKass o0gacTh Tpe-
craBieHa Hosoypenroiickum HI'XK nHa fAmare,
u3BecTHbIM gojiaroctpoeM I[IAO «lasmpom», u
To6onbckum 3anCudbHedrexumom Ha tore Tio-
MeHcKoi oOnactu. IlepBblit mpeaHaszHaueH ISt
MOJIydeHUsI STUJICHA IyTeM M3BJICUCHMS 3TaHa U3
YIJIEBOJIOPOHOTO ra3a 1 MpOU3BOACTBA IPAHYJIN-
POBaHHOTO ITOJIMATUIICHA INIEHOYHBIX MapoK. Bro-
poii — 1151 riryookoii nepepadorku LIDITY, mmosy-
YeHUs 3TUJIEHA M IIPOIUJIeHa Jis IPOU3BOJICTBA
MOJIMATUJICHA U ouIIponuieHa. Ha teppuropun
XMAO — KOrpbl HeT HM OJTHOTO TIPEATIPUSITHUS He-
¢drexuMumn, HU KPYITHO-, HA MaJIOTOHHAXKHOTO.

A Belb Ha J0J110 OKpYyra MpUXoAUTCsI OKOJI0 42
% obiepoccuiickoi HedTH, KOrpa mo-npexuemy
COXpaHseT JIMIMPYIOIIME IIO3UIMM B CTpaHe!
N skoHomuka Poccum mno-mpexHeMy ocTaeTcs
razo- u HegresaBucumoii. [Ipu 3Tom oHa Tpamm-
LIMOHHO 3KCIOPTUPYET 0oJiee 1/3 IpomyKuny Xu-
MUYECKOTr0 KOMIUIEKCA, U 3TO MPOAYKIIMS HU3KHUX
MepesesioB ChIPbsSl C HEBBICOKOM TOOABOYHOM CTO-
MMOCTBIO. A BBICOKOTEXHOJIOTUYHASI XUMUYECKast
MIPOIYKIIMsI, HA000POT, UMIIOPTUPYETCS, TIPUIEM
6omee 40 % mpooyKuMu MOCTyIaeT u3 crpaH EB-
pocoro3a (BcrmoMHUM o caHkuusx!). ITomydaetcs,
YTO TIOTEHLHMAJ] OTEUYECTBEHHOIO0 XUMMYECKOTO
KOMIUIEKCa He OTBeYaeT MOTPEOHOCTSIM phiHKA. B
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Puc. 2. Hepmexumuueckoe covipve
Kak npodykm nepepabomu Hepmu

HEIOCTAaTOYHOI CTEIEeHU MCIIOJIb3YEeTCS dHEpro-
CBIPBbEBOI1 pecypc cTpaHbl. I1o 00beMy 3KcmopTa
XUMUUYECKON 1 He(PTeXMMUISCKON MPOAYKIIUHN B
IeHEeXXHOM 3KBHMBaJieHTe Poccus ycrymaeT maxke
Takoil cTpaHe, Kak Pecniyonuka Kopesi, kotopas
3HAYUTEJbHYIO YaCTh ChIPbhs UMIIOPTUPYET.

B ycnoBusix cyliecTBywolleil CaHKIIMOHHOM’
MMOJIMTUKKA B XMMUYECKOM KOMILJIEKCe pa3pabo-
TaH [lmaH MeponpHsATHiII IO MMIIOpTO3aMellle-
HUIO, KOTOPBIN BKJOYaeT 120 MHBECTIPOEKTOB
[0 BBIMMYCKY XMMUYECKOM M HePTEXMMUUECKOMI
MPOAYKIIMU, OCTPOIEeDUIIUTHON IJIsI IOTpedie-
HUS BO MHOTUX cdepax dKOHOMUKU (XMMUUE-
CKHME€ BOJIOKHA U HUTH, CUHTETUYECKHE CMOJIBI,
U3Mearsl U3 TIacTMAacC, JJAKOKPAacOUHblE Mare-
puanbl U 1ap.). OTaeabHbIE UMMOOPTO3aMellalo-
LIKMe TTPOeKThl BKIoUeHbI B [11aH MuHIIpoMTOP-
ra, HO €CThb JIU Cpenu HuX peanusyembie B FOrpe?
IToka Her.

A Bedp 111 XUMUAKOB MMITOPTO3aMeIlleHIue —
9TO OOLIMPHOE MOJIe AESITeIbHOCTU, MOCKOIbKY
IepeyeHb BBICOKOTEXHOJIOTUYHON IIPOIYKIINH
pa3zHooOpa3eH, a €e MPOU3BOACTBO CHUMET 3a-
BUCUMOCTb OT 3apyOexHbIX MmocTtaBoK. K Tomy
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Ke HedTeXUMUST BBICOKUX MEepeaesioB BBICOKO-
peHTabenbHa, U OM3HEC B 3TOH 00JaCTU MpPU-
OBUTBHBIN: LIeHBI IPOAYKIIUM, IIPOU3BOINMOI 13
He(TSHOTO ChIPbsl, B pa3bl BbIlIE LIEH HAa CaMoO
ChIpbe, a IepeyeHb MPOAYKIIMY BKIIIOUAET B ce0s
IUIaCTMAcCChl, KayuyKM, paCTBOPUTEIU, XUMUYE-
CKHE€ BOJIOKHA, CUHTETMYECKUE MOIOIIUE Cpeid-
CTBa U T.II. (puc. 2).

ITonpoGyem pazodpaTh Bee TIIOCHI 1 MUHYCHI
CJIOXKUBLIEHCS CUTYallMU.

CoipbeBoe obecneyenue

«3a nepxkaBy 00MIHO!»
M_JI. Ilocnenos

OCHOBHBIM CHIpbeM [IJIsI He(DTEXUMUU SBJISI-
ercs HadTa, KoTopylo noJiydarot Ha HIT3 Ha mep-
BOI CTaauu MeperoHku coipoit Heptu. B XMAO
— IOrpe paGoraroT 5 MaJOTOHHAXXHBIX 3aBOJOB
o mepepadoTke HePTU, MPEACTaBISIONINE CO-
0ol YcTaHOBKM MEepBUUYHON mepepaboTKu Hed-
™ (YIIITH) ¢ cymMmmapHOii MOITHOCTBIO 5.5 MJIH
1/roa. Camblii KpynHblii u3 Hux, YIIITH OOO
«HuxnesaptoBckoe HITO» — nmeeT MpoeKTHYIO
MOIITHOCTH 4,5 MJIH T/roa. (Tad. 1).

HaznaueHue y HUX He3aMbICIOBaTOe — 00e-
CrIeYeHre TIopiovYe-CMa30YHbIMUA MaTeprualaMu
paiioHoB HedTenoobun. Tonsko Ha HII3 TTAO
JIYKOWMJI»  BBIMycKaloTCS  aBTOMOGMJIBHBIC
OCH3UHbBI, TOrJa KaK €AMHCTBEHHBIM TOBAapHBLIM
CBETJIBIM He(TeTIpoayKToM ocTalbHbIX HII3 gB-
JISIETCSI TU3EIbHOE TOIUIMBO, IJISl MOJIYYSeHUS KO-
TOPOTro He TPeOyeTCsl HaJIM4dKhe BTOPUYHBIX IIPO-
neccoB. CpeaHsisl ryouHa repepadoTKu HedTU
Ha HII3 okpyra — okoio 30 %.

ManotoHHaxXXHOCTh toropckux HI13 xopoio
BIIMCBHIBAETCSI B COBPEMEHHYIO HallpaBJIC€HHOCTh
He(pTeXMMUM Ha IPOU3BOACTBO MaJOTOHHAXKHOMN
IIPOIYKIIMHU C BBICOKOI MHHOBALIMOHHOM COCTaB-
ggomeid. B ctpanax EBpocoro3a mojisi BBICOKO-
TEXHOJIOTUYHOW MAaJIOTOHHAXHOW XWUMUYECKOMN
U HehTeXUMUYECKOW TPOAYKIIMM COCTaBJISIET
okosno 30 % otpacineBoro Bbllycka, B Poccuu
Ke He mpeBbliaeT 5 %. [1pon3BoacTBO MHOTUX
BUIOB 3TOI MPOAYKIIUM Y HAC IMOO OTCYTCTBYET
BOBCE, JTMOO OCYIIECTBIISIETCSI B OrpaHMYCHHBIX
obbeMax. MHorue BUIBI XUMHUYECKOU IPOMYK-
LIMM CIELMaJbHOI0 Ha3HAaUYeHUsT TPeOYIOTCS st
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Tabauya 1
IlepepadoTka Hedtu Ha HII3 XMAO — IOrpsi B 2020 roxy

Haumenosarue HIT3 IIpoexkTHas Moul- BUHK Ioctynuio poaykums,
nn HOCTb, TBIC. T/TOJ B 2020 1., TBIC. T TBIC. T
1 | VIIITH TITIT «KoransimHedTeras» 350 AO 414,65 143,39
2 | VITIH TI «Ypaiiredreras» 148 <JTYKOWII» 136,59 50,86
3 VIIITH 000 . 300 285,64 150,22
«Kpacnonenunckuiit HI13» MAO
«HK PocHeThb»
4 YIIITH 000 4500 5141,68 1464,86

«HuxneBaproBckoe HITO»

5 | VIIIIH ITAO «Bapberannedrb» 100 MAO 45,74 11,33
P «HK PyccHedrb» ’ ’

6 | VIIITHuIIB ITAO «CypryrHedTreras» 118.8 MAO 136,41 54,51
’ «CyprytHedTeras» ’ ’

Hroro mo XMAO — IOrpe 5516,8 6160,71 1875,16
obecrieueHus1 notpedHocteit BITK, mmupoko uc- TpancnopTHas uH(ppPaCTPYKTypa
MOJIb3YIOTCS B KOCMUYECKOM MPOMBIIIIEHHOCTH,

MALIMHOCTPOCHNHN, MEIWIMHE M T.J. PelreHue «32 MOpeM TeaTylIKa — HoylIKa,
Mpo6JaeM pa3BUTUS MAJIOTOHHAXHOW XUMHM Aa pybub nepesosy>
BKJIIOUYeHO B [1n1aH MeponpusaTHii o peajiusanuu Pyccras napodnas nocaosuye
Crpareruu.

Ceifuac MOIHBIM TPEHAOM BO BCEM MUpE B IOrpe cymiectByer n0OCTaTo4HO pasBuUTast

qBJISIETCYA (I)OpMI/IpOBaHI/Ie TEXHONAPKOB. Ha ux ceTb ABTOMOOWJIBHBIX U KeJIE3HbIX J1OPOI, CBA3bI-
[UTOIIAMKAX PA3MEIIAOTCS TIPEIIPUSITUSI «Ma- BaloIias OKPYT ¢ coceHNMMU pernoHamu. Kpome
70i» HeTeXMMUU, ACHCTBYIOLINX 110 MPUHIMIY 9TOr0, 9acTh rpy30060poTa obecrednBaercss O0b-
VIUIMHEHUS LieTouek 100aBieHHoit croumoct.  MpThitickuM napoxoznctsom. [punsita Tocymap-
TakuM 06pa3oM, B OKpyre UMeloTcs KpyrHbple  CTBeHHast mporpamma XMAO — FOrpbi pasButust
3amachl yrJeBOJOPOJOB U OYeHb He3HauuTeslb- TPaHcmopra Ha nepuon 1o 2030 roma. Paccmarpu-
HbIII 00beM ee mepepaboTku. [lpu cymiecTByro- BaeTCsa peann3amys TPAaHCIIOPTHBIX KOPUIOPOB B
IIeil SKCIOPTHOI OPUEHTUPOBAHHOCTH OTpaciu HampaBieHusx «3anag—Bocrok» (dhopmuposa-
MOKET OKa3aThCsl, YTO ChIpbsi OyneT He xpaTaTh. HME CeBcuba, aBTOIOPOXKHOIO Mapuipyra dene-
Ho, xak ckazaHo B CTpaTeruu, «3KCIOPTHBIi PalbHOTO 3HaueHUs «CeBepo-3anan—Cubupb») u
noteHuuan poccuiickoit mpoaykuuu xumuue- «CeBep—lOr» (CesepHblit Mopckoii myTb—Cpen-
CKOTo KOMIUIEKCAa HU3KHUX Mepe/iesioB B ycaoBu-  Hsst Asust). [Ipr KOMILIEKCHOM TMOXO/E K peasiu-
X HapaCTan]_ueﬁ KOHKYPEHLMU CO CTpaHamMuy 3aluM WHHOBALIMOHHOM MOJIEIM 3KOHOMMUYECKO-
Bamxsero Boctoka u CIIIA cokpamiaercsi». C IO PasBUTHsI OKpyra mpoOJsieM ¢ TPaHCIIOPTOM He
JPYroil CTOPOHBI, HECMOTPS Ha 3allycK MeXaHu3- OYIET.
Ma MMITOPTO3aMEIEHUS, 3aKyITKM XUMUYECKOU B mocnennue roasl JIMAEPCTBO CPEaU CTPaH-
1 HeTEXMMUYECKOI TIPOAYKIIMY 32 pyOexoM He [MOCTaBUIMKOB MPOAYKIIMU XUMUU U HeDTeXuMun
YMEHbIIAIOTCs, a MpoaoKaloT pactu. T.e. cipoc  Ha pbiHOK Poccnu nepxar KHP u [epmanus, Ha
Ha MpoAyKuMio B Poccuy pacrtet, a 3Ha4MT, ecTh MOJIO KOTOPBIX MPUXOAUTCA 10 1/3 nummopra xu-
MPENNOCHUIKM, YTOOBI CUTYALIUIO PA3BEPHYTh. MUYECKOM U HePTEXMMUUECKOM TpoayKumnu. Ku-




TacKas TIPOAYKIIMS IIPUBIIEKAET POCCUMCKOIO
NOKyHaTeasd CBOCH I1LIEHOM IIpM COMHMTEIBHOM
KayecTBe, a HeMelKasi — Hao0OpoT, CBOMM Kaye-
CTBOM IIPU JOCTATOUYHO BBICOKMX LieHaX. biu3ocThb
HedTEeXMMHUUECKOro MpOU3BOACTBA K pailoHy A0-
OBIUM ChIPHSI 00ECIEYUT €MY XOPOIIYI0 KOHKYpPEH-
TOCIIOCOOHOCTb 3TUM ITPOU3BOAUTEIISIM.

Tpynossie pecypchbl

«Kazapsl pemaror Bce, a He KOObLTbI U MAIIMHBI»
H.B. Cmaaun

DTOT JIO3YHT 311eCh KaK Heb3s Kctatu. B m-
xue 90-e ObLIa paspyllieHa XOpOIIO OTIaXKeHHas
cHCTeMa ITOATOTOBKM PaOOTHUKOB KaK B HayYHOM,
TaK ¥ B IIPOM3BOACTBECHHOI cepe. B Halie BpeMst
OTpaciieBas HayKa pa3BUBAeTCSd B HaydHO-HCCIIE-
JIOBaTeIbCKUX U ITPOEKTHBIX LIEHTPaX, BXOISIINX
B COCTaB BEPTUKAJIbHO MHTETPUPOBAHHBIX KOMIIa-
HUWI 1 KPYITHBIX TIpeanpusatrii. Ho crienmguka He-
(pTEXMMMYECKOro IIPOM3BOACTBA TaKOBA, UYTO JaXKe
B YCIIOBMSIX KPM3HCa OHO OCTAaeTCs B ILIIOCE. DTO
MokKasajia CUTyalusl ¢ maHAeMueil — B OloJUIeTEeHe
«PHA PeiATuHIr» OTMeUaeTcsl, YTO MOJIOKUTEIbHBIA
BKJIaJl XMMWYECKOM OTpaciii B TMHAMUKY 0Opada-
THIBAIOIIIETO CEKTOPa MPOMBIILIEHHOCTH B OOIIMIA
pe3yasrat 2020 roay ObUT caMbIM OOJNBIINM CPEIN
BCeX OTpacieii. 31eCh 1 YPOBEHb 3apab0THOM IUIATHI
TMOBBIIIIE, T.€. Ha IIPEANIPUITUSIX HepTeXxuMuu pado-
TaTh BBITOJHO, a 3HAYUT U KeJIarolIie HaliIyTCsI.

IIpuBieyenne Kanuraaa

«CyacTbe He CBOAMTCS K 00/1aJaHUIO JeHbIAMM;
OHO 3aKJII0YAETCS B PAJIOCTH TPYJA M CBEPLICHHIi»
Dpanxaun Pysservm

Ha camom nene 910 Bompoc nepBbiit. Beicokast
KamnuTajJoeMKOCTh He(PTEXUMUUECKOTO ITPOMU3BO/I -
CTBa U J0Jrasi OKynmaeMoOCTh KallUTaJIOBIOXEHUMA
MOXET CTaTh Hepa3pelnMoil mpoodiaeMoit. Cyiie-
CTBEHHOI'O IIPUTOKA MHOCTPAHHBIX BJIOXEHUI B
CIIOXKUMBIIIMXCS YCJIOBUSIX OXKUAATh He cienyeT. [1o-
STOMY OCHOBHASI HaleXIa Ha POCCUMCKUX MHBE-
CTOPOB, MPUBJICYCHHBIX BEICOKOI JOXOIHOCTBIO.

ITout monoBHHA AOOLITONM HEe(GTU B OKpPY-
re npuxoautcs Ha gomaio I[TAO PocHedTs. Takoit
KPYITHBIN «UTPOK» Ha 0a3e cobcrBeHHOTro HII3
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MOT OBl «ITOTSIHYTb» OPraHU3al1I0 BHICOKOTEXHO-
JIOTUYHOTO HEe(PTEXUMUUYECKOr0 IMPOU3BOACTBA.
Bo3MoxxHO mpuBIIeUeHNE KPYIHBIX MHBECTOPOB,
takux Kak ITAO «CHUBYP XonauHr», KOTOPbIi
MHBeCTUPOBaJ B NMpoeKT «3anCudoHedrexum» mo-
psaaka 9.5 mupa nonnapos.

I[Ipu wMcnonb30BaHUM MOJEIU KJIACTEPHOIO
pa3BUTHS C IPUBJIEYCHUEM 0AHKOBCKOT'O KPEIUTO-
BaHMSI, 3aMMCTBOBaHUS Y IpYTUX (PUHAHCOBEIX OP-
raHu3aluii, a Tak>Ke 3a CUeT ToCcOI0IXKeTa, 3TO OCYy-
mecteuMo. IIpsamoe prHaHCHMPOBAHKE MPOEKTOB
CO CTOPOHBI TOCYAapCTBa 3allpellieHO MpaBuiaMu
BTO, HO ecTb pa3Hble MEXaHU3MBbI TIPUMEHEHUS
Mep TOCIOIIEePKKN: CHUKEHHUE rOCyIapCTBEHHBIX
TapudoB, ¢UKcAlMsI IIeH Ha ChIpbe, HAJIOTOBHIC
KaHMKYJbI U T.II. DTO CIIOCOOCTBYET MOBBILLIEHUIO
JI0JIV OIOJIPKETHBIX CPEACTB B 00111eM 00beMe KaTlu-
TaJIOBJIOXKEHUI B MHBECTULIMOHHBIE TTPOEKThI.

Tepputopusi BO3MOKHOCTEI

«ITocaguBime Koraa-To aepeBo,
CeroxHs1 CHIAT B €ro TEHN»
Yoppen Bagpgem

ITo3uTtuBHBIE TEeHAEHUMM B HePTEXMMUYe-
CKOM KOMIUIEKCE HaIlpaBjeHbl Ha CO3IaHME HO-
BBIX IIPOM3BOACTB MO BHIITIYCKY KOHKYPEHTOCIIO-
CcoOHOII mpoaykuuu. BeIrogbl OT peanu3anun
TaKOM MPONYKIIUM OYEBUAHBI, KAK M PUCKU IJISI
TeX, KTO Bo3bMeTcs 3a 3To. [IpobiaeMa cauimkom
MHOTOTPaHHa U TpeOyeT TIIaTeJbHOMI MpopaboTKu
akcnepraMu. [1pu aToM, HEOOXOIMMO IIPUHUMATD
BO BHUMAaHME U YKECTOUCHME 3KOJIOTMIECKOTO 3a-
KOHOJATeJIbCTBA, U OIOPOKPATUUECKUE CIOXKHO-
CTH B peajin3alyy IIPOEKTOB, U ApYyrue MpoOIeMbl,
YCIIOXKHSIIOIIME TTPOLIeCC MPUBJICYEHMST KaIluTaia.
Ho HyXHO y4uTbcsl 3((EKTUBHO HCIOJb30BaATh
CBO€ YIJIEBOJOPOIHOE ChIPhE, YXOAUTH OT 3aBUCH -
MOCTH BHYTPEHHETO pPhIHKAa OT MMIIOpTa HedTe-
XMMHWYECKOM MPOAYKIINK, 00eCIIeUnBaTh POCCUSH
OTEYECTBEHHBIM KaYeCTBEHHBIM TOBApOM, CIIO-
COOHBIM KOHKYPHUPOBATh HA MUPOBOM PBIHKE.

B 1011 cTaThe HET TOTOBBIX PEIIEHUA, a TOJIb-
KO MHpopMaIMsI K pa3MbIIIJIEHUIO U MPU3BIB K
NIEeMCTBUIO BCEX 3aMHTEPECOBAHHBIX JIMII, UMEIO-
IIMX BO3MOXHOCTh M CMEJIOCTb M3MEHUTh Oymy-
mee Poccum, B ToM uncie KOropckoro kpasi.
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MNEPCIIEKTUBHI YIJIEPOJHOM HEMTPAJIBHOCTU

NJIA XMAO — IOI'PbI

JI.H. Kazanuesa, U.B. 3asvsnosa
(AY «HAIl PH um. B.U. llnurvmana»)

Iyoepnatop XMAO — KOrpbl cTaBUT mnepen
€€ KUTEJSIMU aMOMIIMO3HYIO 1LIeJIb — JOCTVKEHHE
YIJIEpOIHOM HEUTPaTBLHOCTH perroHa. JloouThes
3TOr0 AEUCTBUTEIBHO HEIpPOCTO, YYUTHIBAsI pe-
CYPCHYIO HaIlpaBJIEHHOCTb 9KOHOMMKU Kpas.

JlocTrkeHue yriaepogHoOi  HeuTpaabHOCTU
O3HayaeT, YTO SMUCCHUS MTapHUKOBBIX Ta30B B pe-
TMOHe OyIeT paBHa IomolleHuto. [ aToro He-
00XOIMMO PEIINTh TP 3a1a9M:

1. PacuéT 6anaHca yrieposa.

2. CoxkpanleHne BBIOPOCOB ITAPHUKOBEIX Ta-
30B.

3. YBenmuenue norouieHus CO,.

HMcrouyHukaMu BbIIEIEHUs MapHUKOBBIX ra-
30B B XMAO — IOrpe ciyXaT aHTpOIIOTeHHBIC
BbIOPOCHI M HapyllleHHbIe 3KocucTeMbl. [1pu BO3-
HUKHOBEHUM CTUXMIHBIX OEICTBUIA, HAIpuMep,
JIECHBIX II0XapOB, 3MUCCHUsS ITapHUKOBBIX Ta30B
Bo3pacTaeT HeKOHTpoJiupyemo. IlormorurenssmMu

TMApPHUKOBBIX Ta30B B PETMOHE B HACTOSIIEE BpeE-
Ml SIBJISIIOTCSI TOJIBKO TMPUPOJHbIE DKOCUCTEMBbI:
JilecHbIe U OOJIOTHbBIE, IJie YIJIEKUCIbIN ra3 CBS3bI-
BaeTcs B mpoiiecce GOTOCUHTE3A, a TAKXKE TOPHbIE
akocucreMbl [Ipunonsgproro u CesepHoro Ypaina,
TJIe TTIPOUCXOAUT XUMUYECKast aCCUMUJISIINS YIJie-
pona. Yriekuchblil ra3, CMEIINBasICh C BOJISTHBIMU
napaMu 00JIaKOB U OXJIaXJasiCh Ha BEpIIMHAX TOp,
KOH/IEHCUPYETCS B BUJIE YIJIEKUCIOThI U CIUBAETCS
TOPHBIMU PYUYbsSIMU KaK CJIa0bIil paCTBOP YIJIEKHC-
JIOTBI, KOTOPAasi BCTYIAET B PEAKIINIO C CUITMKATaMU
KaJibliusl ¢ o0pa3oBaHUEM U3BECTHSIKOB. OMHAKO
3TU MPUPOJHBIE MPOLIECCHl HE MOTYT MOJIHOCTBIO
KOMIIEHCHUPOBAaTh BblJieIEeHUE MAPHUKOBBIX Ia30B
B pe3yjbrare NesTeIbHOCTU TMPOMBIILIEHHOCTH,
TPAHCIIOPTA, SHEPTETUKMU.

B 2011-2016 rr. aMuccHsl TapHUKOBBIX ra30B
B XMAO — IOrpe B ueTblpe pa3a MpeBbIIIaia UX
CTOK. DTO Mokaszajia UHBEHTapU3alusl MapHUKO-

MornouwieHue
35150.14
TbiC. TOHH CO2 aKs.

Puc. 1. CoomHnowenue evideneHus u
noenoujeHUs NapHuKoevix eazoe 6 XMAO —
HOepe (2016 e2.)



BBIX Ta30B, nposeagHHasa B 2017 rogy OOO «Ha-
LIMOHAJIbHASI OpTaHU3alMs MOAAEPKKI POESKTOB
noriouieHus yriaepoaa» (OO0 «HOIIIIITY») no
3akasy I[IpupogHanzopa XMAO — KOrpsr [1].

Haubonee KpynmHbIe SMUTEHTBI — 3TO aHTPO-
MOTeHHbIE BEIOPOCHI U HAPYILIEHHBIE 9KOCHUCTEMBbI
(Tabn. 1).
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BEOYLIMMU JICCOBOOTYCCKUMU OpPraHU3aLMUSIMU U
nHcTUTyTaMu PO [3].

OnHakKo HY OHA U3 3TUX METOAUK HE YUYUTHI-
BaeT IOIJIOIIEHNE IMapHUKOBBLIX Ta30B 0OJIOTAMU
HECMOTpsI Ha TO, YTO 3a00JI0UEHHBIE Jieca pacipo-
cTpaHeHbl moBceMecTHO. [lo maHHBIM rocymap-
CcTBeHHOTO JiecHoro peectpa Ha 01.01.2021 1. 1i10-

Tabauya 1
McToyHnku BHIOPOCOB M MOIVIOTUTE M MapHUKOBbIX ra3oB B XIMAO — Orpe
Dmuccus JenoHupoBanue
UCMOYHUKU 8bI0POCO8 0, s1cs. noaromument €0, 51cs.
MbiC. MOHH mbiC. MOHH
SHEpreTuKa 139 838,68 JIECHBIE 3€MJIN 33617,18
H“}f:&ﬂg;ﬁigig: :113) g;;;f;?n 191,13 0o0pabaTbIBacMble 3eMJIN 41,39
CEJILCKOE XO3SMCTBO 121,26 CEHOKOCHI U ITacTouIIa 1491,58
OTXO/bI 1713,83
poyue 891,67
WUTOTO 142 756,58 35150,14

CToK B HacTosIlee BpeMsl OCYIIECTBISIOT
TOJILKO OpUpOAHbIE 3KocucTeMbl. [lo pacuéram
®PI'BY «MI'KD Pocrunpomera u PAH» B 2016 . oH
cocrasJisti 35 150,14 teic. Tonn CO, skB. U3 Jlec-
Horo aHa XMAQO — FOrpbl u3BeCTHO, UTO HET-
To-norjolleHue yriaepoga B 2017 romy cocTaBuio
11415,0 Teic. TOHH [2]. B pacuére nucnoab3oBanach
MeToarKa PernoHanbHOM OlLieHKU OrOmKeTa yrie-
poxna necoB (POBYIJI), paspadorannag UuacTtuty-
TOM TJ100aJIBHOTO KJIMMaTa M 3Koyioruu, Hamuo-
HaJIbHOM OpraHM3alueil IOANep:KKU IIPOEKTOB
norjolleHus yriepoaa. EcTe U npyrue pacuéTsl,
OHMU pa3HsTCs, 0oJiee TOTO, eCTh OCHOBAHMS IT0J1a-
raTh, YTO 3TU PACUETHl HE MOJHOCTHIO YUYUTHIBAIOT
MMOTJIOTUTEIbHBIN MOTEHIIMA 9KOCHUCTEM.

s pacuéra GamaHca IMapHUKOBBLIX Ta30B Ha
tepputopun XMAO — FOrpbsl HeoOXOAUMBI TOY-
HbIE TaHHBIE O €TO MOTJIOIICHUN ITPUPOIHBIMU CH -
cTeMaMM aBTOHOMHOTO oKpyra. Beiaensitorcst Tpu
KPYITHbIE IOMIOIIAIOIINE 3KOCUCTEMBI: JIECHbIE,
0O0JIOTHBIE ¥ TOPHEIE.

B Hacrosiiee Bpems a1 pacu€Ta OajiaHca
yIaepoaa JIECHBIMU 5KOCUCTEMAaMU NEUCTBYET HE
MeHee 6 pa3TMuHbIX MeTonuK. OHU pa3paboTaHbl

manb jecoB XMAO — FOrpel Ha 3eMJISIX JIECHOTO
¢onma u 3emnsax OOIIT cocraBnsger 50,2 MiH ra,
B TOM 4ucJie MOKphITast 6bonoramu — 17,5 MJIH ra.
Bot 3Ty KosoccanpHyoO IUIOIIAAbh pa3padoOTYMKU
METOIMK Ha3bIBAIOT «MEJOUYbI0» U HE YUYUTHIBAIOT
B cBoux pacuérax. [Ipomykuust Gmomacchl 60J0T
He TaK BeJIMKa, KaK Y JIECOB, HO 1aXKe €CJIM CUUTATh
0 MUHUMYMY, YTO CKOPOCTh HaKOILJIeHUs Topda
Ha 1 MM B TOx [4], monyyaercst: 17,5 mmHTa * 1 MM
= 175 mutH M3 Topda B roa. A Topd, Kak U3BECTHO,
JETIOHUPYET YIIepoj Ha BeKa.

[ToHATHO, YTO TOMJIOTUTENBHYIO CIIOCO0-
HOCTb 00JIOT, KaK M JIECOB, HEOOXOAMMO YYUTHI-
BaTh MpU Moiacuére OajlaHCa MAapHUKOBBIX I'a30B.
71 OLIEeHKM IIOIVIONIEHMSI MAapHUKOBBIX ra30B B
ABTOHOMHOM OKpPYTe CO3IaI0TCS JICCOKIMMATIIC -
ckue (KapOOHOBBIE) MOJUTOHBI. MIX yKe HECKOIb-
Ko: Ha 6a3e koMmnaHuu «CanbiM I[leTponeym JleBe-
nonMmeHT H.B.», OO0 «laznpoMHedTb-XaHTOC»,
«Cubyp», IOT'Y. IIpeamnonaraercs, 4To 3TH MOJIU-
TOHBI MO3BOJISIT pa3padboTaTh M UCIBITaTh TEXHO-
JIOTUM OUCTAHIIMOHHOIO M HAa3¢MHOI'O KOHTPOJIS
SMUCCHUU 1 CTOKA MApHUKOBBIX ra3oB. B Toxe Bpe-
MsI OYeBUIHO, 4TO 3KocucteMbl XMAO — FOrpsbl
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OYeHb Pa3HOOOpa3Hbl U IMPOIECCH MOMIOMICHMS
WUIYT B HUX II0-Pa3HOMY, IO3TOMY JJISI KAUECTBEH-
HOI1 OLICHKM MOJIMTOHBI JOJIKHBI OBITH IIPEICTaB-
JICHBI IIIMPOKO.

B 2011-2012 romax AY «HAILL PH um. B.U.
InuneMaHa»  coOpMUPOBal  BBICOKOTOYHYIO
I'MC c¢ BblgeneHHEM 3KOCUCTEM IO MPUHILIUITY
«J1ec-1oae-00J0TO» Ha OCHOBE MaTepHasioB Jie-
COYCTPOICTBA, KOCMUYECKOTO AeIIN(pPUPOBAHMS
U Tororpadmyecknx MaTepuajaoB. PesyibraThbl
3TOI paboOThI yTBEepKIAeHbI TydepHatopom XMAQO
— IOrpel 1 MCHONB3YIOTCS KUTEJISIMU U OpTaHa-
MU BJACTU aBTOHOMHOTO OKpyTa [5]. DTh naHHbIe
MOTYT OBITh IPUMEHEHBI U PU MPOSKTUPOBAHUM
KapOOHOBBIX MOJIMTOHOB.

Kpome Toro, B XMAO — Krpe HakoruieH
OTPOMHBII MaCCUB TaHHBIX O KOHILIEHTpALINU T1ap-
HuKoBbIX TazoB CO, u CH, B arMochepHOM BO3-
JyXe — B aBTOHOMHOM okpyre ¢ 2012 roga neii-
CTBYET CHMCTEMA 3KOJOTMIYECKOTO MOHUTOPHUHIA Ha
ydacTKax Heapornosib3oBaHust [6]. B pacnopsike-
Huu AY «<HAII PH um. B./. IInuibmaHa» ume-
10TCS pe3yabTaThl udMepeHuii 3a 2009-2014 rr. u 3a
2017 . 3a TU TOABI HEAPOIOJIb30BATEISIMU OBLIO
nposeneHo 11534 nusmepenus konueHrpauui CO,
u 11062 usmepenus konuentpaunii CH,. Uccae-
IOBaHUS IIPOBOAMINCH Ha (DOHOBBIX, KOHTPOJIb-
HbIX U oAdaKeJbHbIX yHKTaX HabatoaeHui. s
u3ydeHus HatypHbiX KoHueHTpauuii CO, u CH,
HCIIOJIb30BAIMCh TOJILKO PE3yJIbTaThl U3MEPEHUI
Ha (POHOBBIX IMyHKTaX. TaKuM 00pa3oM, YMCIIO 13-
MmepeHuit 3a 7 net coctaBwio 5200 (2642 u 2558
COOTBETCTBEHHO). AHA/IM3 CTOJb OOJBIIOIO KO-
JINYeCcTBa M3MEPEHMI IT03BOJISICT HUBEJIUPOBATH
clyJaliHbIe OIIMOKM, a TAKKe BIIMSIHAE CE30HHBIX
KoJieOaHUIA.

ConocraBnenue MatepuanoB 'MC u pe3yib-
TaTOB U3MepeHuii KoHueHTpauuii CO, u CH, BbI-
MOJIHEHO C I1IeJIbIO BBIABICHHUS TEPPUTOpPUII, Ha
KOTOPBIX pa3MelleHre KapOOHOBBIX ITOJIUTOHOB
Oynet HauboJee 2(PHEKTUBHBIM.

PacnipeneneHue NyHKTOB HaOJIONEHUM IO
TUIIAM 9KOCHUCTEM <«JIeC-I10J1e-00JI0TO» HEpPaBHO-
mepHo. Tak, B 2017 romy B JIECHBIX 9KOCUCTEMAaxX
6bu10 332 nyHKTa HaOII0AeHUIA, Ha 6010Tax — 176
MYHKTOB, Ha IOJISIX — TOJIBKO 2 IMYHKTa HaOJII0e-
HUI. DKOCUCTEMBbI, OTHOCSIIUECS K TUITY «I10JIe»,
pacnipoctpaHeHbl B XMAQO — FOrpe kpaiiHe Majo.

JaHHBIX [JIs1 aHajiM3a KOHLEHTpallUil MapHUKO-
BBbIX Ta30B B DKOCHUCTEME «I10Jie» HEIOCTATOYHO,
MO3TOMY U3 JaJbHEHIINX pacuyéToOB OHM MCKIIIO-
YEHBI.

CpennemHoroseTHue KoHuentpaunu CO, Ha
0oJioTax MPEeBBIIAIOT aHAJIOTMYHBIA TTOKa3aTeslb
B necax (puc. 2). CpeaHerogoBble KOHLIEHTPALUU
TakxKe, Kak MpaBuJio, Bbillle Ha OonoTax. JAuHamu-
Ka KOHIICHTpAILMii IT0OKAa3bIBaeT UX POCT.

JIlnHaMyKa KOHLIEHTpalMiAi MeTaHa TakKxXe
nokasniBaeT ux poct (puc. 3). MckitoyeHue co-
crasiseT 2012 roa, ata cutyauus TpedyeT J0MoJI-
HUTEeJbHOTO u3ydyeHus1. KoHIleHTpauuyu MeTaHa B
JIECHBIX 3KOCHUCTEMaXx BbIIIIE, YeM B OOJOTHBIX.

Ha pucynke 4 moka3aHO IIpOCTPaHCTBEHHOE
pacnpenenenne KoHueHrtpauuii CO, B pa3HbIX
TUIIAX DKOCUCTEM. YUUTBHIBAJIIMCh YCPeAHEHHBIE
JIaHHbIE 10 KaXXIIOW TOUYKE 3a BECh ITepUO] HaOII0-
nenuii. Huskue konuentpauuu CO, varie Guk-
CHUPYIOTCS Ha 00JIoTax, TaK e KaK U BBICOKHE.
CpenHue KOHIIEHTpauy (DPUKCUPYIOTCS B JIECHBIX
9KOCHUCTEMAaX. DTO CBSI3aHO MpPeEXkJe BCero ¢ boJjee
LIMPOKUM paclpocTpaHeHHeM O0JIOT Ha JaHHOM
TEPPUTOPUM, OOJIBILIMM KOJIMYECTBO U3MEpPEHUIA
Ha 0o0Ji0Tax U, COOTBETCTBEHHO, OOJIbIIE Bapua-
TUBHOCTBIO Pe3yJibTaTOB. BCE 3TO CBUAETENbCTBY-
€T O TOM, 4YTO JUIs OLleHKM KoHueHTpauuiit CO, B
0OJIOTHBIX 2KOCHCTEeMax TpeOyloTcs OoJjiee Tiua-
TeJIbHbIE UCCIeIOBaAHUSI.

AHaJIoOTUYHbIE pe3yJbTaThl MOJYYEeHbl U IIpU
HCCJIeNOBaHUSIX KOHIEHTpauuii MeTaHa. bojor-
HbIE 9KOCUCTEMbI JEMOHCTPUPYIOT BBICOKYIO Ba-
puatuBHOCTD (puc. 5). Tak, camble HU3KME U Ca-
MbI€ BBICOKKME KOHLEHTpaluu 3a(UKCUPOBAHDI
MMEHHO B 3THX 3KocucTemax. JlecHble cooOlie-
cTBa 0oJiee CTAOMJIbHBI 10 ATOMY IMOKa3aTeJIo.

Heo0xoanMo OTMETUTD, YTO 3KOJIOTUYECKUI
MOHUTOPUHI IIPOBOAMJICSI HAa TEPPUTOPUU JIM-
LIEH3MOHHBIX YIaCTKOB, a IJISI HEIPOIOIb30BaTe -
JIEW ceryac 0YeHb BaKHO BHOCUTbH CBOM BKJAll B
JexkapOboHuzauuio. Beapb yxe coBceM CKOpO Mpo-
U3BOJAUTENIM U TIPOAABLbI YIJIEBOAOPOAOB BbI-
HYXIEHbI OyayT MJIaTUTh YIJEPOIHBINA HaJor Ha
CBOIO MIPOAYKIINIO, mocTaBisieMyto B EC. B aToii
CUTyalluy ropasmo 0oJjiee BHITOJHO BKJIAIBIBATh
CpeICTBa B CHMKEHME BBIOPOCOB IMapHUKOBBIX
ra3oB, IMOBBILIEHUE ACMOHUPOBAHUS YIrjiaepoaa
MPUPOIHBIMU JTUOO TEXHUUECKUMU CHUCTEMaMHU B
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CBOE CTpaHe, B CBOEM PErMOHE, HEXEeJM BKJa-
IBIBAaTh CPEICTBA B OIOMIXKETHI €BPOIIEHICKUX TOCY-
IIapCTB.

Takum obpazom, B XMAO — KOrpe Hako-
TUIeH 3HAYMTEIbHbIN 00BEM JaHHBIX O BbIAC/IE-
HUM MapHUKOBBIX Ta30B, 00 UX KOHIEHTPALIU B
aTMOC(hepHOM BO3AyXe pa3JIUYHBIX IKOCHCTEM.
OnHaKo 3TOro HEAOCTATOYHO UISI OLIEHKM JEO-
HUPOBaHUSI MAapHUKOBBIX Ta30B 3KOCHUCTEMaMU.
IlepBbIM 1IaroM MOJKHO CTaTh CO3JaHUE CETHU
KapOOHOBBIX MOJUTOHOB B Pa3JIMYHBIX IKOCHUCTE-
mMax XMAO — KOrpel. KapOoHOBbIE MOJIUTOHBI
B 3HAYUTEJbHON CTEeNEeHU MOIOJHST CYIIEeCTBY-
IOIIYI0 CETh 2KOJIOTMYECKOI0 MOHMTOPMHIra Ha
yJacTKax HeIpomnoiab3oBaHus. OMHOBPEeMEHHO C
9TUM HEOOXOAMMO COKpallaTh BHIOPOCHI MapHU-
KOBBIX Ta30B. B mepBylo ouepenn, 3T0 JOCTUXKUMO
BBIMIOJIHEHUEM TTPUPOAOOXPAHHBIX MEPOIIPUSATUI
MIPOMBIIIJIEHHBIX KOMIAHUM, MPOU3BOACTBOM
MIPOOYKIMU ¢ OoJiee HU3KUM YIJIEPOIHBIM ClIe-
noM (HedrexuMus, AepeBooOpadoTKa U T.O.), a
Takke 00pbOOWi C JIECHBIMU ToXapamMu. BeTpeu-
HBIM MPOIECCOM JOJIXKHO CTaTh YBEJIUUYECHUE CTO-
Ka (memoHupoBaHUs) yriepona. s HeTIHbIX
KOMITaHMIA Halllero perMoHa MEepPONPUSITUSIMU
IIJIsI YBEJIMYEHHSI CTOKA MOTYT CTaTh JIECHBIE ITPO-
eKThl (J1ecoBoccTaHOBIeHUE) U 3akayka CO, B
TUTACTHI HEP.

HTtak, gocTvkeHue YriaepoaHOW HeWTpaib-
Hoctu XMAO — KOrpbl — 3a1a4ya XoTh U TpyaHas,
HO BBINIOJIHMMASI, U peliaTh €€ He00XOAUMO KOM-
IUIEKCHO, C YJYacTHeM YYEHBIX, IMPOMBIIIUICHHBIX
KOMIIaHU, OpTaHOB BJIACTH.
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IHEPCIIEKTUBbBI PA3BUTUA OTPACJ/IN 110 ITPOU3BOACTBY
IINH B TOPOJIE CYPI'YTE XMAO — IOT'PbI

N.A. Ceausanosa, E.H. Kprok
(AY «HALl PH um. B.U. lllnuavmana»)

3HauMMbIM HaIlpaBJICHUEM pPa3BUTHUS U M-
BepcU(pUKALIMU DKOHOMUKM XaHThI-MaHCcuii-
CKOIO aBTOHOMHOTO OKpYyra SIBJISI€TCSI CO3IaHHe
HOBBIX BHIOB IIPOMBIIIJIEHHOIO IIPOM3BOACTBA,
OCHOBaHHBIX Ha IIyOOKOI MnepepaboTKe YriaeBO-
JOPOIHOTO ChIpbsa. OIDHUM M3 NEPCIEKTUBHBIX
HaIIpaBJICHUI1 B 3TOM OTHOLIECHUM SIBJISIETCS TIPO-
M3BOJICTBO COBPEMEHHBIX, KAU€CTBEHHbBIX aBTOMO-
omnpHBIX MH. Hambomnee apPpeKTUBHBIM SBSI-
eTCsl MapaUleJIbHOe CTaHOBJIEHME ITPOM3BOICTBA
CHUHTETUYECKOTO KaydykKa — OCHOBHOTO CHIPbSI
IIMHHOMN IMTPOMBIIIICHHOCTH.

JBa BMIa NPOM3BOACTB IMOJIHOCTHIO OTBEYa-
10T TpeOOBaHUSIM /IS MOJIyYeHUsI 3HAYUTEIbHOTO
o0beMa rocyIapCTBEHHOM ITOANEP:KKU Ha OCHO-
BaHMU (beAepabHOIO0 3aKOHOIATEIbCTBA, a TaK-
Ke 3akoHa XMAQO — IOrpsl 0o rocynapcTBEHHOM
noaaepKKe MHBECTUIIMOHHON NesITeIbHOCTH, 3a-
LIATE Y MOOIIPEHNM KAIIUTAJIOBJIOXKEHUIA B OKpyTe
[1]. TIpoexTsl obecrieunBalOT IUBEPCUDUKALINIO
SKOHOMUKM OKpYyTa, IO3BOJISIOT YBEJIUYUTh Ha-
JIOTOBBIC MOCTYILJICHUSI B OIOIKET, cO30aTh HOBHIE
pabounre MecTa, a TaKXKe MaKCUMaJIbHO UCTIOJIb30-
BaTh MECTHOE YTJIEBOJAOPOIHOE ChIPHE.

Poccust  xapakTepusyeTcss  pacIIMpPeHHBIM
MOTPEOUTEILCKUM PBIHKOM IIMH. DKOHOMMCTHI
MPOCJICKNBAIOT 3aKOHOMEPHYIO TEeHACHIIMIO PO-
cTa IoKazaTesiell OTpaciy IO IIPOU3BOIACTBY IIMH
B 3aBUCHUMOCTH OT pa3BUTUS aBTOMOOWIBLHOTO
pBIHKA. PBIHOK IIMH MMeeT MEHBIIYIO BOJIATUIb-
HOCTb 110 CPABHEHUIO C aBTOMOOWMJIbHBIM ITPOM3-
BOJICTBOM, TaK KaK IITMHBI HEOOXOAUMBbI HE TOJIbKO
JUJISI TIPOM3BOJICTBA HOBBIX aBTOMOOWIIEH, HO U JUIST
00CIyXXMBaHMSI CYLIECTBYIOIIETO MapKa, COOTBET-
CTBEHHO, pa3BUTHEC PBIHKA IIIWH SIBJISICTCS OoJiee
YCTOMUYMBBIM U TTOCTYIATEAbHBIM [2].

B crpaHe neiicTBYIOT KakK OTe4YeCTBEHHbIE
MPOU3BOAMUTENM IIMH, TaK U UHOCTPaHHbIE, pa3-

MECTUBILIME B PsIic PETMOHOB JIOKAJIM30BaHHbIC
npousBoacTBa. KpynHble IPOM3BOACTBAa COCpe-
JIOTOYEHbI B OCHOBHOM B Tpex permoHax: Ilpu-
BomkckoM, CeBepo-3ammagnaoMm u LleHTpaabHOM.
B Poccun BhIMycKaloT IPEeUMYILIECTBEHHO JIETKO-
BBIE U JICTKO-TPY30BbIC IITUHEI, TPY30BBIC U TPOJI-
JeibycHble — 0K0J10 15 %, crielimaabHOro Ha3Ha-
yeHUs: — He 6ojiee 5 %. Bolmyck poccuiicKUX IIMH
He MOKPbIBAET BHYTPEHHUE OTPEOHOCTY CTPaHBbI,
B CBs13U ¢ yeM umrmoptupyetcs ot 30 10 50 % wwuH.
OCHOBHBIM MOCTaBIIMKOM Ha HAaIll PHIHOK SIBJISI-
eTcss Kuraii, obecrieuyrBaIoOmunii IMOYTH TTOJIOBUHY
o0beMa MMITOPTHOM MPOLYKIUM B HATypaJbHOM
BeIpaxkeHuw [3].

Jlonss MMIOPTHBIX MTOCTaBOK CUMHTETHYECKUX
KaydyKOB TOXE OCTaeTCs BeChMa CYIIECTBEHHOI
(11-13 % or obwero oobema pbiHka). Ukfdysvb
MOCTaBIIMKAMM CHUHTETUYECKMX KaydyKOB SIBIISI-
etcs [epmanust u Kopes.

CnegoBaTelbHO, B 00EMX OTpacisx cCylle-
CTBYeT 3HAUYUTEJbHBINA ITOTEHLIMAl MMIIOPTO3a-
MEIIEHUS M POCTa BHYTPEHHETO IIPOM3BOJICTBA.
BaxxHO MMeTh B BUAY, YTO IIMHBI, MOKPBIIIKI
M KaMepbl BXOIAT B IIepedYeHb IMPOMBIIUICHHBIX
TOBapoOB, 3aKyINKa KOTOPBIX [JIS TOCYIapCTBEH-
HBIX 1 MYHULIMITAJIbHBIX HYX]I, @ TaKKe JUIST HYK]T
obopoHbsl Poccum M 6e30macHOCTH rocyaapcTBa
JIOJI3KHA OCYIIECTBIISITHLCS TOJBKO U3 cTpaH EADC
— Poccuu, benopyccumn, Kazaxcrana, ApMeHuun
u Kuprusun [4]. Takum obpa3oM, pa3BuUTUE Ipo-
n3BoncTBa mMuH B XMAO — KOrpe cooTBeTCTBYET
OCHOBHBIM CTpaTerMYeCKMM HampaBjeHUsM 00e-
CIIEYeHUSI SKOHOMUYECKOU Oe3omacHocTtu Poc-
cuiickoii Menepannm.

3aBoJI O TIPOU3BOACTBY IIMH — 3TO BBEICOKO-
TEXHOJIOTUYHOE TPOM3BOACTBO. K3roToBneHue
IIMH COCTOMUT U3 HECKOJIBKHX 3TAITOB: BHIITYCK pe-
3WHOBOI JIEHTHI, Kapkaca, Opekepa, OOKOBBIX Ya-



cTeit, cOopKa IIMHBI, ByJIKaHU3aUsA, GOPMUPO-
BaHMeE pesbeda IPoTeKTopa M KOHTPOJIb KauyeCTBa.

CUHTeTMYECKNI KaydyK IIOJIydaloT IIyTeM
YIJIYOJIeHHOU TepepadboTKy He(PTU WX MOMYTHBIX
MPOAYKTOB HE(PTEAOOBIUN.

BeposiTHO, B HOMEHKJIaTypy IIWH OyaeT Io-
JIE3HO BHECTM M IIIMHBI CIElMaJbHOTO Ha3Hayue-
HUSI BBICOKOM IIPOXOAMMOCTH C PEeryIupyeMbIM
BHYTPEHHMM IaBJICHUEM JIsI BOCGHHOW aBTOMO-
OWJIbHOM TEXHUKW W IIMHBI IS aBTOMOOMIIEH
MHOTOLIEJIEBOr0 Ha3HAYEHUSI.

ITpoexT npennpusATUii JOJKEH MpeaycMaTpu-
BaTb HauOoJiee 3KOJOTMYHbIE U Oe30IMacHbIe JIU-
HUM IPOU3BOMACTBA.

[IpousBoacTBO MMH (WX COBMECTHOE ITPO-
MW3BOACTBO C CHUHTETMYECKMM KaydyyKOM) palu-
OHaJIbHO pa3MmecTuTh B ropome Cypryte XaHTHI-
MaHcuiickoro aBTOHOMHOTO okpyra — FOrpsl, rae
COCPEI0TOUYEHBI CIlelIMabHbIe pecypchl — (haKTo-
poI Tpon3BoAcTBa [5]. CypryT 3aHMMAaeT BBITOTHOE
9KOHOMMYECKOE, TPaHCIIOPTHOE M Teorpadude-
CKO€ MoJjioXeHue: obecrneyeH OJM30CThIO YIIeBO-
JIOPOJHOTO ChIPbs TULEH3MOHHBIX ydyacTKoB ITAO
«CyprytHedrteras», [TAO «HK «PocHedTh», [TAO
JIYKOMII» u TTAO «HTK «CrnaBHedTb», pas-
BUTbl MHXEHepHas1 MH(PacTPyKTypa, BOMHBINA,
>KeJIe3HOIOPOXHBIN TPAHCIIOPT, TOPOJ, 00ECIIeueH
9HEePreTMYeCKUMMU MOIIHOCTSIMU  «Cypryrckas
I'POC-1», «Cypryrckasa I'POC-2» u BOaHBIMU
pecypcamMu, HeOOXOAMMBIMU B OOJIBILIOM KOJIWYe-
CTBE JUISI TEXHOJIOTMYECKOTO 1IMKJIa PEeATpUSITUMA.

Topon xapakrepusyeTcsi BHICOKUM TPYIAOBBIM
IMOTeHLIMAJIOM, IIPOTHO3UPYETCS NaJIbHEHIIIee yBe-
JIMYEHNE CPEeTHEro10BOM YUCIEHHOCTH SKOHOMMU -
YeCcKM aKTMBHOTO HacejieHus [6].

Bo3MmoxHbIe TTyTH MHBECTULIMI B MPOU3BO/I-
CTBO:

1. CTpouTenbCTBO MPOMU3BOACTB Ha OCHOBE
rOCYIapCTBEHHO-YaCTHOIO ITAPTHEPCTBA U BKIIIO-
YyeHMe B rocygapCcTBeHHYI0 mporpammy «Crpate-
TYs pa3BUTUS XMMUYECKOTO U HE(PTEXUMUUECKOTO
komruiekca Poccuu go 2050 roma». B Hacrosiiee
BpeMs neiictByeT ctparerus g0 2030 roga [7].

[ToTeHIIMaNbHBIM CTPAaTErMYECKUM HHBECTO-
POM MOXKeT BBICTYITUTH Volga Group.

2. HHBecTULMOHHOE COIVIallleHUEe MEXIY
COCTOSBIIIENCS KPYITHOM KOMIAHWEU I10 TIPO-
u3BoAcTBY 1MH u IlpaButenbcTBoM XaHThI-
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MaHcuiickoro aBTOHOMHOro okpyra — FOrphl.
[lapTHEepcTBO TMO3BOJISIET IOJAYYUTH HOCTYI K
IePEeIOBbIM TEXHOJOTUSIM B IPOM3BOICTBE IIMH,
BBIITYCKATh 0o0Jlee KayeCTBEHHYIO IIPOAYKLMIO,
VBEJIWYUTh PHIHKK COBITA Y BO3MOXXHOCTh KOHKY-
pMpOBaTh C APYTMMHU MPOM3BOIUTENISIMU IIWH 3a
CYET HOBOU TEXHOJIOTMYECKOM IIPOAYKIIMU.

3. Tlocnemytomasg WHTerpauus HePTIHO
kommanun ITAO «CyprytHedTteras», KOTopas yKe
MMeeT OIbIT nepepadboTku HedTu Ha 3aBoae OO0
«KMHE®» B Jlenunrpaackoii obractu. Kak mpa-
BUJIO, TIPOLIECCHI MHTErpally YW KOHLEHTpPALUKU
MPOU3BOJICTB MO3BOJISIIOT MOBLICUTH MPOU3BOAM-
TEJbHOCTh U KOHKYPEHTHOCIIOCOOHOCTD BBIITyCKa-
€MOM MPOIYKIIVH.
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Msr neraem! M1 He ToJBKO neTaeM. MBI I10-
KOpWJIN BC€ XXM3HEHHBIC Cpeldbl — BOIHYIO, Ha-
3eMHYI0, BO3IyITHYI0. CHEroxXoasl, BO3AYIIHEIC 1
BOJIHBIE CyJla — DTO BCe HaIlla CTUXUS.

Hama pa6ora B mossix cBs3aHa C MOMCKOM
9KOJIOTUYECKMX TIpo0JeM. MBI ieTaeM Ha cTapbie
reoJ0ropa3BefOYHbIe CKBAXKMHBI. DTO HE TaK MPO-
CTO. DT CKBaXXWHBI TOCTPOEHBI OYeHb MHOTO JIET
Hazaja, MHOTHE U3 HUX YK€ 3apOCIU TTOJTHOCTBIO
W VIX TPYJIHO HAWTW, KaK M TPYTHO HANTU K HUM
myTy nomxona. Korma MBI egeM Ha CHEroxojnax,
3apaHee Mo CHMMKaM MIIEeM TpaccChl, KaK K HUM
npoexatb. MHorna 3to 100 KM 1 106UpaTHCS HYX-
HO Tpu aHS. Exath HE0OX0AMMO MUHUMYM JIBYMSI
CHETOXOJAMM, TaK KaK €CJIM UTO-TO CIIYIUTCS C
OIHWM, TO MOXXHO BEpHYThCSI Ha BTOPOM. DTO BCe
o4eHb omnacHo. MHorma mpuxoauTcst mpooupaTh-
cs 10 3aMepIIUM peKaM, Tae ObIBalOT TPOMOUHEI,
IMMO3TOMY TTOJCTPAXOBKa OYEHb BaxKHA.
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YYBCTBOBATD CEbA XKNBbIM...

C.A. Arémun
(AY «HALl PH um. B.U. IllInuavmana»)

Hama TtexHuka 0€301aCHOCTH, B IEPBYIO
ouepelib, 3aKJII0YaeTCs He B 3HAHUU UHCTPYKIINH,
a B XXM3HEHHOM OITbITe. MBI 3HaeM, KaK 3TO Je-
JlaeTcsl, CKOJIbKO HYXKHO Jitofieii. Toxke camoe 1 Ha
BepToJeTe.

DTO TOIBKO KaXeTCsl MPOCTO, YTO Thl MIPUJIC-
TeJ, BhICAIUJICSI HA HEKYIO TTOATOTOBIICHHYIO BEp-
TOJICTHYIO IUTOIIAnKy. Ja, oHa TaM ObLIa, HO 3TO
onuto 30 JIeT Ha3ad, OHA yxKe CTHUJIA M 3apocia, a
Ha caMM CKBaXXMHBI XOISIT JIOCH M MEABEAY JIN3aTh
coJib. M bl HAOI10JaJIM BOKPYT LieJIble TPOIbI 1 J10-
CUHHBIE goporu. MHorma 3To rmoMer MeaBeacili u
MaJIeHbKME MeJIBEeKaTa CKYJIAT B KyCTax.

CkBaxuHbl caMble pasHble. MHOrma crout
BBILIIKA C TPOCAMU U HEOOXOIMMO aKKypaTHO ca-
InThcsa. Mmm ckBaxkMHaA pacmoyiraeTcsl Ha CaMoM
Oepery BogoeMa. bbl ciyyaii, Koraa Mbl CaaUIUCh
BEPTOJIETOM B PEeKHUME «ITOABHUCAHMSI» C KACAHUEM
OJIHOTO IepeaHEro KoJjieca bepera, a IByMs IPYTrH-
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MU OH BUCEJ Hall BOIOM. YTO 3HAUUT pexkKUM «I10/1-
BUcaHUs»? MBI HUKOIIa HE CaiMMCsl Ha TBEPIAYIO
IUIOIIANKY, KaK IIPaBWJIO, BEPTOJIET ILIIOXAeTCsI
OproxoM Ha 00JIOTO, a BUHThI MMPOAO/IKAIOT pado-
TaTh, MHAY€ OH 3aBaJUTCS. DTO OMAcHO. 3a Bce
BpeMsI UX HUKTO HM pa3y He TIYIIWI.

OueHb cJI0XKHas paboTa KoMaHaAMpa KopaoJs.
Mpbl Bcerna ¢ HUM MbITaeMCsl YCTAHOBUTH OYEHbB
XOpOIIME OTHOIICHWS U OOBSICHUTh, KaK U UYTO
HaM Heo0xoaumMo caeiaaTh. QUeHb CJI0XKHO IICUXO-
Jjormyecky. Tak KaKk HEKOTOPbIE M3 HUX TPYCIT U
OTKPOBEHHO OTKasbIBaloTcs. JIJIsT 3TOro mpensa-
PUTEILHO Mbl C HUMU MPOBOAUM OYEHb OOJIbIIIYIO
Oeceny, pacckasbiBasi 00 MX MpeAllecCTBEeHHUKAaX,
KOoTOphIe 3TO BeIMonHsUIH. [lombagpuBaem, roBo-
psi: «Brbl 10 cnenaete! Bbl Iydinre B CBOEM OTpsI-
ne!». Yl onu Toraa caatoTcs. beiBaloT OTKpOBEHHbBIE
MacTepa, YHMKaJIbHbIE CIIELUAINCThI. BcroMHIO
OJTHOT'O U3 HUX. DTO ObLI MOBEIUTEJb BO3IYIITHOIO
npoctpadcTtBa! OH HaM TTOKa3aJl OCOOBIN TTpHUEM
¥ TOJIBKO OH MM BIIafie]l U3 JecsITKa KOMaHINPOB
KopabJieil. OGBIYHO BEPTOJETYMKU KPYXKaT, BbIOM -
paroT paKypc, AeaaloT 00T 10 TPEX KPYroB, TIHYT
BpeMsI, OUeHb MEJUICHHO CaIsITCS, BhIBEPSIST KaxK-
IbIA CAHTUMETP. A B 3TOT MOMEHT OOpTMEXaHUK
BECUT U3 OTKPBITOIO MpoeMa U CMOTPUT, UTOOBI
HE 3a7eTh BUHTAMU ITOPOC/IM, WHAa4Ye OymeT aBHva-
npoucuectBue. Kctatu, oHu y Hac Obuiv. beuin
Mopy0JIeHbI BUHTHI, TaK YTO MPUIIJIOCH ITPUBO3UTH
WX U3 Ipyroro ropona. KomaHaupa kopaosist Torna
omtpadoBanu. Bece ObiBaeT, 3T0 XMU3Hb. BoooO1e
rnocajaka O4eHb OIlacHa, TaK KakK Jaxke MaJjible Je-
PEBBSI IIPU CIIOME MOTYT IIPOOUTH OaKu, KOTOPhIE
HaxXomsITCS Y OCHOBaHUS BeprojieTa. CTOIb MHOTO
HIOAHCOB...

BepHych. DTOT 4eJioBEK, IOBEIUTEIb BO3-
IYIIIHOTO MPOCTPAHCTBA, YMYAPSUICS C OTPOMHOI
CKOPOCTBIO CHIKAThCSI, CO3aBasl BO3AYIIHYIO I10-
IYIIKY W TOJbKO B ITOCJASTHUI MOMEHT IIPHOCTa-
HaBJIMBAJICSI, M ITOTOKM BO3IyXa eT0 OIS PXKIUBAIIN
U ctabunusupoBanu. Kakoii pacuet, Kakoii rjiazo-
Mep 1 Kakasi yBEpEHHOCTbh! DTOT YeJI0BeK MPOun3-
BeJI Ha HaC Heu3rjaaauMoe BrieyaTieHue. POBHBINA,
CIIOKOMHBIN, ITO-MY>XCKHW BBIICPKAHHBIN, OH BbI-
3bIBajl 06CKOHEYHOE YBaKeHUE 1 IIPUSI3Hb.

B aT0li cpene MBI BCTpedaan pa3HBIX JIIOACH,
Jaxe ObUIM NEeBYIIKM TWIOTHI. M ObUT cryyaid,
KOTJa KOMaHIUP OTpsiia BTOPLIM MUAJIOTOM ITpaK-

TUKOBaJ >KEHIIWHY. 2ZKeHIIMHY H3YMUTEIbHOMN
kpacotel. Ho, K coxaneHuto, XeHIIUHbI He CIIO-
COOHBI CaIUTHCS B DKCTPEeMaIbHOW OOCTaHOBKE.
OTOT noJieT ObUT MyduTeIeH A1 Hac. Tak Kak e,
B IIEPBYIO o4epeb, ITOKA3bIBaIM, KaK He Hamo Je-
JIaThb. A Ha caMOM JieJie ITMJIOTHI JejIaloT He KaK He
Hajo0, a KaKk HaM Hafo. DTOT IOJET HaM 3aroM-
HUJICSI HU3KOW PE3YIbTaTUBHOCTBIO.

3a4acTyro BEpPTOJIET XKIET HaC OKOJIO Jaca, Bce
5TO BpeMsI OH MOJIOTUT U 3TO OYEeHb IOPOro, HO
BbIxoaa HeT. B 50-Tu % cinyyaeB MBI He canuMcs Ha
BEPTOJICTHYIO IIJIOIIAAKY, a OeXK1UM 10 00beKTa UC-
cJieqoBaHusI. DTOT Yac YXOAUT, YTOObI J00EXaTh,
cIenaTh CBOIO pabOTy U BEPHYThCS.

broiBaloT u cnagkue MuHyThl. Korma Beicaxu-
BaclIbCsl, yOoeraellb U3-I10/ IITyMa BUHTOB B INIyOb
Taiiry, HacTyIaeT OJlaKeHHass TUIIWHA. Thl naeb
¥ HUKOT'O HET, TOJIbKO MPUSITHAS TUIIIMHA U TIIe-TO
BIAJIU CJieTKa CIbIIIeH BepToyieT. HukTo 1e0s He
OecriokouT. Thl HAXOAUIIBCS B TJTyOOKOM IYyLlIE€B-
HOM paBHOBecuu. Bo3sBpaiasich, HacTymaeT paB-
HOBeCHE IPYyroro poaa...

Haiu 6oesoit apyr FOpuit BacunbeBuy I1bsiH-
KOB HUKOIZAa HE TepseT IPUCYTCTBHE OOEBOTo
nyxa. Kak-To MBI cenu Ha HacTosiee 00J0To, C
3bI0bI0. DTO TOJILKO B KMHO 3bIOb 3acachbIBacT, Ha
caMoOM JieJie 3TO I0OCTaTOuYHO Oe3omacHo. bexulib
10 Hel, oHa TpsceTcs. Al ocTancs B TOT pa3 y Bep-
TOJIeTa, PyOMJI IepeBbsl U 3aMbIKAJI TPYIITY, CTpa-
xoBaJ ee. Korna FOpuit BacuibeBrd Bo3Bpamaics
00paTHO, OH PYXHYJ B CaMyI0 HACTOSIIYIO PEUKY.
Mpbl TOrma He 3HalIM, YTO TaM OblLIa HEIIMpOoKast
TaexXHasl peuyka, TimyomHoi okono 2 M. Ilpenmo-
JIarajaoch, 9YTO 3TO IIPOCTAasI BBITSIHyTasI JIyKa, IeJI0
>Ke OBIJIO BeCHOIi. PyxHyJI B Hee U IIIBIBET, CMEeT-
cs1. MBI BOCIpMHMMAaEM BCe uepe3 MPU3My pajio-
CTH XXKU3HM, KaK JpaiB. XOpoIllo, YTO y Hac 000-
PYyIOBaHUE BOLOYCTOMYUBOE.

BosBpaiaiock K 1oJieBoit paboTe, oHa y Hac
MHororpaHHas. [loMruMo KMCIIOIb30BaHUS BEPTO-
JIETOB U CHEroxoJ0B, HEOOXOAMMO ellle 00ciea0-
BaThb BoJgoeMbl. M 3TO TOXe MHTepecHas pabora.
Hair katep ¢ axo0Tom o0cieayeT rayouHbI, UIIET
3aTOHYBIIIME IIPEIMETHI, Ha Oepery Mbl UIIEM KO-
JIOTMYECKHE HapyIIeHUs, CBaJIKM, BCE 3TO HYXXKHO
OImMcaTh, IpeaocTaBuB MHpopMauoo JlemHenpa.
M s10 HempocTasg paboTa, TaKk KaK HEOOXOAUMO
MMETh TBEPAYIO PYKY, XOPOIIIO YIIPaBJISATh CYIHOM,
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MOCKOJbKY TIPUXOAWUTCS TMPOKJIaabiBaTh Kypc,
rajc.

YenoBeK XMBET TOJbKO TOrAa, KOrga 4yB-
CTByeT ceOs1 XuBbIM. Korma oH cTajkuBaeTcs ¢
OCHOBHBIMHU 0a3MCHBIMM 3JE€MEHTAaMM IIPUPOILI.
basucHbie 21eMEHTBI — 3TO 3eMJISI — TBEPAOCTD,
HAJIe>XKHOCTh; BOJa — 3TO TEKy4YeCTh, HEIIOCTOSIH-
CTBO; BO3AYyX — JIEMOHCTPUPYET ABMXKEHUE, CUTY
U IpoCTpaHCTBO. Bece 310 MaHUbeECTUPYET OCHOBY
HaIlIero ymMa, KoTopasi HI4eM He 3arpsi3HeHa U 3TO
OCHOBA BCEX HAILIUX MBICJIE, SMOLMM, JECTBUN.
Eie onuH 371eM@HT — OTOHb, KOTOPbI MbI JTIIOOUM
BEUEpOM IIOJ IPYKECKyIo yXy. OroHb — 3TO 3MO-
uuu. YenoBek 6e3 OrHs, — 3TO Xe MUCKYCCTBEHHAs
>KM3Hb, BUPTyalibHasl. Mbl 9KOJIOTU JTIOOUM >KU-
BYIO >KM3Hb, XMBOMU 3arax, MycTb 3TO OyIeT 3arax
Topda, CoJISIpKM, HO 3TO XKMBOI 3aIax, a He CUH-
Te3UpyeMbI€ ITOJIbCKIE apOMAaTHI.

Ecnu KOHLIEHTpUPOBATHCSI TOIBKO Ha Kapbe-
pe, MaTepMabHbIX ycIexax (XOTs MaTepualibHasl
COCTaBJISIIOIIAsl OYeHb BakHa, HE OTPULIAEM), MbI
MOXEM CTaTb OYEHb XECTKMMU, KAMEHHBIMU U B
KOHIIE KOHIIOB HECUacTIMBLIMU. A MOXEM CTaTh
MUGUIECKON nTulleil [apymoit, y KOTopoil KITIOB
U3 METEOPUTHOIO Keje3a, OCTpble KOITH, OHa
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pa3pbIBaeT Halld TYPHBIE MBICIN, KOTOPBIM MBI
MHOTAA ciaeayeM. MBICIISIM 00U, 3aBUCTU, COTIEP-
HUYECTBa, OTBEepPKeHUs. MBICIM 3TO BCEro JIUIIb
LIBETOBOE MeEJIbKaHMSI Ha 2KpaHe HaIlero yma, a
MBIl UM TIpUAaeM OYeHb OOJbIIOE 3HaueHue. A
3HaYeHUS MpuaaBaTh He Hago. [Touemy? ITotomy
YTO BCE B HAIlleM MHUpe 3TO Boclpusitie. U Bce
COOBITUSI KaXIbIii OLIEHMBAET MO-pazHomy. Yem
MEHBbIIIe MBI IIpUIaeM 3HAaUeHMST HAlllUM MBICJISIM,
TE€M HaM JIeTYe M HaCTyIlaeT MOMEHT CUYaCThsI.
Y1o0Obl ObITh YMHBIMU W AOOPBIMHM, HYXKHO
OBITb CWJILHBIMU 1 JIOBKUMU. TaK BOT IPSIMO TIPU-
3bIBal0 BceX OeraTh, XOAUTb, Tpbirath! IloTomy
YTO Hallle TeJO ObICTPO MEHSIETCS, €CJIU MBI CU-
JIM TOJIBKO B IIOMEIIIEHUHU, TO CTAHOBUMCSI OYEHb
TSDKEJIBIMU, JaXkKe yMOM. Ecim Haly MBI pa-
00TalOT, MbI TOTOBBI K (DM3NISCKNM UCIIBITAHUSM,
TOrAa Mbl MOJIOJALI 1 YMOM. DTO MoeMy Tey 62,
a Ha caMOM JieJie s MOJIOJIOM, S IIYCTPBbIA, 51 MPO-
HBIpAUBBIA. Y Mory ckazath — MHe 27 neT. Bee
JIeJI0 TOJIbKO B yMe. BospacT BocmpuHMMAaellb
aJiekBaTHO, KOHEUYHO, B 62 roma Thl He Oydellb
JIeJIaTh IMMPCUHT U KPACUTh BOJIOCHI, HO XHUBOCTb
peakiuy 1 pusndecKast aKTMBHOCTb — 3TO K€ 3a-
MeyJaTesbHO!







