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O KAJIPOBOM ITIOTEHIIUAJIE TOPHOITPOMBIIIJIEHHOI'O
KOMIIVIEKCA POCCHUH

1 2
Jpobanenxo B.II., “byroB U.HU.
"Poccuiickuii rOCyIapCTBEHHBIH T'€0JIOTOpa3BeAouHbI yHUBepcuTeT UM. C. OpIKOHUKHA3E,
2
Mockga, Poccust; “O00 «Cnektpon», Mocksa, Poccust

B coBpemMeHHOM MHUpe OBICTPBIMM TE€MIIAMH PACTET KOHKYPEHLUs 3a MOJIydeHHe KBaIH(pH-
LUPOBAHHBIX Ka/IPOB TEXHUUYECKOTO MPOMUIIS HE TOIBKO MEX/IY KOMIIAHUSIMH, HO M MEXKIY TroCy-
napcrBamu. [Ipu 3TOM mporecchl r100aan3aiy, CTPEMHUTEBHBIE TEMITbl PA3BUTUSI TEXHOJIOTHIT
HPEIbABISIIOT TOCTOSIHHO PAacTylIne TPeOOBaHUS K KaueCTBY TPYIOBBIX PECYPCOB, UX MOCTOSH-
HOMY KBaJH()UKALMOHHOMY POCTYy. DTH (haKTOphl TPeOYIOT OT TOPHOro cooOIecTBa HE ociald-
JATh BHUMaHHE K BOIIPOCaM KaJ(pOB U 3aHHMATh B 3TOH cepe aKTHBHYIO MO3HIIHIO.

OTpaciny MHHEPaIbHO-CHIPHEBOIO KOMIUIEKCA UCIIBITBIBAIOT OCTPBIH AePHUIHUT CHCTEMHBIX
TOPHBIX MHIKEHEPOB U CIIEHHUANIUCTOB pabounx mpodeccuit — 10 70 MpOLUEHTOB OT OOILEro Yucia
BakaHcuii. [Ipodeccnonanamu pasHbIx CrielUATBHOCTEH HA MPEANPUATHAX B pa3HbIX (enepalib-
HBIX OKPYTax 3aKpblTO Jiilb OT 14 1o 17% pabounux mect. OTCYTCTBUE BBICOKOKBAIU(PHLHPO-
BaHHbBIX, CHCTEMHBIX CHELHAINCTOB B TOPHOIPOMBIILIIIEHHOM KoMILIekce Poccuu siBseTcst oqHuM
U3 CIEPKUBAIOIMX (HaKTOPOB PA3BUTHS OTCUCCTBEHHOH SKOHOMMKH, IPUBOJHUT K CHIKCHHIO
CTOMMOCTH I'OPHONIPOMBIIUICHHBIX aKTHBOB, & TaK XK€ UX JINKBUAAUUH. Perienue riodanbHbIX 3a-
Jla4y pa3BUTUS TOPHOIPOMBIIIIEHHOr0 KOMILIeKca Poccuy, KOMIIIEKCHOE OCBOSHHE MECTOPOXKIE-
HHH MOJIE3HBIX MCKOIAeMBIX, IOBBILIIEHHE KAauyeCTBA BBIITYCKAEMOMN MPOLYKIIMU HE MOXKET IPOUC-
XOJUTh B OTCYTCTBMH COBPEMEHHOH M MHHOBAILIMOHHOW CHUCTEMBI NOATOTOBKU BBICOKOIpOQEC-
CHOHAJIBHBIX KaJIPOB, B TOM YHCJIE€ CHCTEMHBIX TOPHBIX HH)KEHEpOB. [IIsl HCTIpaBIECHHS CO3/1aB-
mieifcst cutyauuu tpedyercst o0beIMHeHNEe YCHIIMI OpraHoB roCyIapCTBEHHOI Bi1acTy, paboroza-
Terneil, yaeOHbIX 3aBe/IeHHH, MPO(COI30B U 0OIIECTBEHHBIX OPraHH3AIHIA.

C10’KHOCTb MHXKEHEPHOT'0 3HAHMUS, NOTepPsI CUCTEMHOM KOMIIETEHIIMN UHXKEHepa U Heloc-
TATOK BBICOKOKBAJIM(UIIMPOBAHHBIX, CHCTEMHBIX CIEIUATHCTOB B TOPHOIIPOMBIIIICHHOM KOM-
wiekce Poccuu He MO3BOJISIOT BBICTPAaUBATh CBSA3M MEXJy TpeOOBaHMAMM 3aKa3yMKa, TEXHOJIO-
IMYECKUMH BO3MOXKHOCTSMH M HAJIMYHBIMH pecypcaMi. JTO NPUBOAUT K HEBO3MOXHOCTH
yIpaBJIeHHUs: KPYHNHBIMH IPOSKTaMM Ha ONEPAllMOHHOM YpOBHE 0e3 BBICOKOKBaIM(UIIMPOBAH-
HBIX, CHCTEMHBIX crieraniuctoB. OObIYHO 3aKa34yuK He pasinyaet Mexay co0oil uenu, 3anadm.
ITpn nmpoekTHpoBaHUM 0CO00 CIOXKHBIX MHPPACTPYKTYPHBIX CHCTEM (FOPHOOOOTaTHUTENbHBIMH,
TOPHOMETAJUTYprHYeCKUil KOMOMHATBI) BeChMa CIIOKHO 3apaHee COrliacoBaTh BCce TPeOOBaHUS,
KOTOPBIM OHHU JOJKHBI YJIOBJICTBOPSTH, KOPPEKTHO 331aTh CUCTEMY MapaMeTpoB, OIMMCHIBAIO-
mUX 00BEKT, U ONPEEeIUTh ONTUMATIBHOE 3HAYCHHE ITUX HapaMeTpoB. [IpOEKTHI TOKHBI TIA-
TEJIHO MPOJYMBIBATHCS M KQUECTBEHHO YIPABIATHCS B XOJ€ IUIAHUPOBAHUS U MCIOJHEHHs. B
HACTOAIIee BPeMs, KaK [OKa3bIBAacT MPAKTHKA, NCHbIU Ha IIpoeKkT oOBITh ropaszo jerde, 4emM
JIPYToil KIIOYEBOH pecypc — BBICOKOKBATH(HLIUPOBAHHBIX, CHCTEMHBIX CHELHAJIUCTOB C KOH-
KPETHBIMHU 3HAHHUSAMH U HaBBIKAMH.

WmxeHepust nojppasymeBaeT BIIAJICHHE Cpady HECKOJIbKUMU KOMIETCHLMSMH U CIIOCO0-
HOCTb COPTraHH30BBIBATH Pa3HOPOIHEIC 110 HCIIOIB3YEMBIM IPHEMaM, JIOTUKE U pe3yIbTaTaM Jaes-
TenbHOCTH. CHCTEMHBIN TOPHBII HHIKEHEP OJKEH OTYACTH ObITh YUEHBIM, OTYACTH KOHCTPYKTO-
POM, OTUACTH aJMUHUCTPATOPOM, OTHACTH MEHEKEPOM, OTUACTH NPEANPUHUMATENIEM U OTYACTH
pabounm. Ha 3ape nnmyctpuanpHoil (a3sl U gajnee BIUIOTH 0 €€ paclBeTa MHKEHEPHI IeHCTBHU-
TEJILHO BCE 3TO YMEJIH, YeM U OOBSCHSIETCS UX BBICOUAMIINK COLMaNbHBIN cTaTyc. B HacTosmee
BpeMs B CBSI3M C Pa3BUTHEM CIICLMAIHM3AlMK, U B eIle OOJNbIICH CTEHNEeHH 110 Mepe Mepexosa OT
HpePUHUMATEIBCTBA K OU3HECY, HHKEHEPHOE 3HAHUE MOTEPSIO CUCTEMHOCTb U CBA3HOCTb U
nepecTano o0CIy)KMBATh BECh HHHOBALMOHHBIH IUKI LETUKOM. JTO HOPOXKIACT KECTKUE H OCT-
pble OMHApHBIC NMPOTUBOPEUMS C IOCYJapcTBOM, HAyKOH, IPOM3BOACTBOM M OuzHecom. Ha stu
MPOTHBOPEYHSI JIOKATCS KOMIIETSHIIMN YYSHOT0, YHHOBHHKA, MEHeKepa U pabovero, HO HU OfiHa
H3 OTHUX KOMl'leTeHLlPII\/‘I HE COACPKUT MHKCHECPHOI'0 NMPEAMETHOIO 3HAHHUS. B PE3YyIbTAaTE UHIKCHEP-
Hasl JeATENIbHOCTh M Pa3BUTHE MHXKSHEPHOTO 3HAHMS OTPAHUYMBACTCS COBPEMEHHBIM OOIIECTBOM.
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OrpaHnuueHne UH)KEHEPHOTO 3HAHHS CO CTOPOHBI OOIIECTBA C BBICOKOH CTENEHbIO BEPOSTHOCTH
MOJKET BBI3BaTh OCTPBIN COL[MATIBHBIN KPU3HC.

PaspenieHreM OMHApHBIX NPOTUBOPEUMII WHXKEHEPHOTO 3HAHUS SIBIISIOTCS PEraMeHTH-
pyromue nokyMeHTsL: DenepanbHbie 3aKkoHbI, DenepanbHble HOPMBI M NpaBuia, [lomoxeHus,
I'OCTbl, TexHUUECKUE PEriIaMeHTbl, TEXHUYECKHE YCIOBHS U JIPyrue HOPMATUBHO — IIPaBOBbIC
akThl. PermaMeHTHpYIONIUE TOKYMEHTHI YBA3BIBAIOT HHXKEHEPHOE 3HAHHE C HHTEPECAMH TOCyIap-
CTBa U INPOU3BOACTBA, NPU3BAHBI JUISl CO3[AaHUS CHMMETPHUHBIX, IEATEILHOCTHBIX, CBSI3aHHBIX
banaHcoB HHTEPECOB yJaCTBYIOIIUX CTOPOH.

«bayanc 00y4eHHs» M €ro HEOThEMJICMBIE YACTU «UHCTUTYT Y4EOHBIX M IPOU3BOJICTBEH-
HBIX IIPAKTHK», KMHCTUTYT MOJOJOTO CHELHATNCTa» Pa3pylICHB! X TPEOYIOT He3aMEeLIUTEIbHOIO
BOCCTaHOBJICHUsL. [Ipon3olien OTpbIB BhICIIEro 00pa3oBaHus OT TpeOOBaHUH COBPEMEHHOH UHIY-
crpun. «bamaHc o0ydeHus» ¢opmanusoBaH. B coBpemeHHO# Poccuu Gm3Hec He OpHEHTHPOBAH
Ha pCIICHUE CTPATCrMYCCKUX 3aaa4y, UACT IO IIyTH NMPUMHUTUBHU3ALIUANA TeXHOJ’lO]"VIﬁ, TEM CaMbIM
CHIDKAS TpeOOBAHUS K YPOBHIO IIOATOTOBKH KaJpOB B TOPHOIIPOMBINIICHHOM KoMILIekce Poccun.
Heob6xoanMo akTHBU3UPOBaTh B3anMOAEHCTBHE OM3HEC — cooOlecTBa U 00pa30BaTE/bHBIX Y-
PEeXIEHHN C LENbl0 00ecleueHus HEeNPephIBHOIO MPOolecca MOArOTOBKH BbICOKOKBaIU(UIIMPO-
BaHHBIX, CHCTEMHBIX CIIEIIUATICTOB.

KiroueBast posib B BOCCTaHOBJIEHUH KaJpPOBOTO IOTEHIMAIA TOPHOIPOMBIIIIEHHOTO KOM-
miexca Poccun oTBoauTes, B ToM uncie, PenepabHoi cayxOe M0 3KOIOrUYECKOMY, TEXHOIOTH-
YeCKOMY M aTOMHOMY HaJ30py (nanee — PoctexHa3op) myTeM BbISBIECHHS HapyLieHUil TpeOoBa-
HHIl HOPMATHBHO — TIPABOBBIX aKTOB IPH MPOBEACHUM KOHTPOJIBHO — HAJ30PHBIX MEPOIPHATHH.
B cootBercTBuM ¢ mm. 28, 29 denepanbHbIX HOPM U TIPABHI B 00JaCTH IIPOMBIIUIEHHOH Oe3omnac-
HoctH «IIpaBmia 0e30macHOCTH NpU BEACHHM TOPHBIX paboT U mepepaboTke TBEPIBIX MONE3HBIX
HCKOIAEeMbIX», YTBEPKICHHBIX Npuka3oM Pocrexnanzopa ot 11.12.2013 Ne 599, pykoBoaurenu u
CIIENUANICTB! OPraHU3AIMH, OCYIIECTBIIAIOMNX ASATEIBHOCTD 110 SKCIUTyaTallud 00BEKTOB BeJle-
HHS TOPHBIX paboT M mepepabOTKM MOJIE3HBIX MCKONAEMBIX, JOKHBI HMETh COOTBETCTBYIOLIEE
00pa3oBaHHe; K TEXHUYECKOMY PYKOBOJICTBY pabOTaMU Ha 00BEKTAaX BEHCHHUSA TOPHBIX paboT U
nepepa60TKM ITOJIC3HBIX MCKOIMAEMBIX NOJDKHBI JOIyCKaTbhCA JIMLAa, UMCIOIIME BBICIICC WU CPEa-
Hee CIENUaNbHOe COOTBETCTBYIOIEE 0OPAa30BAHKE MM OKOHYHUBIINE COOTBETCTBYIOMIUE KYPCHI,
JIAIOIIHME MPAaBO TEXHHYECKOrO0 PYKOBOJCTBA rOpHbIMU padoramu. TepmuH «CoOTBETCTBYyIOIIEE
obpa3oBaHHe» permaMeHTHpyercs «[loloxeHneM O HOpsSAKe IPENOCTaBICHHS IPaBa PYKOBO-
JICTBA TOPHBIMH ¥ B3PBIBHBIMH pabOTaMH B OPraHU3AIMAX, HA NPEANPHUATUAX U 00BEKTax, MOA-
KOHTpoIbHBIX ['ocroprexnanzopy Poccuny, yrBepsxaeHHOro nocranosineHueM I'ocroprexsaaszopa
PO or 19.11.1997 Ne 43 (nanee — PI1 13-193-98). B coorBerctBuu ¢ ri1. 5 PJ] 13-193-98 3akon-
YEHHOE FOPHOTEXHHYECKoe 00pa3oBaHue (BBHICILEE MM CPEAHEE), Jalollee IPaBo TEXHHUIECKOTO
PYKOBOJACTBA I'OPHBIMHM M (MJIM) B3PBIBHBIMHM pa0oTaMH, HEOOXOJMMO MMETh Ha BCEX OOBEKTax
TOPHOIPOMBIINIIEHHOT0 KoMILTekca Poccun. BaXKHO OTMETHTH 4TO, TOJNBKO Ha Kapbepax II0 JO-
6b1ae O ¢ romoBoit MPOU3BOAUTENBHOCTHIO 110 TOPHOIT Macce 10 50 ThIC. Ky0. M JOMycKaeTcs
IPEIOCTABIATh IIPAaBO TEXHUYECKOTO PYKOBOACTBA IOPHBIMH PabOTaMM CIELHATUCTAM, 3aKOH-
YUBLIUX BY3BI MO crielHanbHOCTH «I10beMHOTPAHCIOPTHBIE, CTPOUTEIbHbIE, JOPOKHBIE MAIlIH-
HBI U 000pyIOBaHHE» U «DNEKTPOCHAOMkKEHHE (10 OTPACIISAM)», OKOHUYUBIIHMX COOTBETCTBYIOIIUE
KypCBI, JAIOIIKE IPaBO TEXHUYECKOTO PyKOBOACTBA TOPHBIMU PabOTaMu.
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NEPCHEKTUBA PACHIMPEHUA CBIPLEBOM BA3BI JIOBbIYH
SAHTAPOHOCHBIX ITOPOJ

lﬂpoﬁaneﬂxo B.IIL., ’MByenko B.B., 3ByTOB n.N.
"Poceniickuii roCy1apCTBEHHBIN I'e0JIOrOpa3BeLOYHbIA YHUBEPCUTET
um. C. Opmxonukuase, Mocka, Poccust;
2LIeHTpanLHoe ynpasineane POCTEXHA/I30P, Mocksa, Poccus;
3000 «Cnexrpon», Mocksa, Poccust

TexHonorust 10OBIYM IHTAPOHOCHBIX MOPOJI KapbepoB KannHUHIpaackoro SIHTAPHOTO KOM-
OMHaTa OCHOBaHA HA MCIIOJIb30BAHMU CYXOPOWHOM TEXHMKH (9KCKaBaTOp-ApariaiH) U CpPencTB
THAPOMEXaHU3AIMU — TUIPOMOHUTOPHOTO pa3MbIBa HaBaja TOPHOH Macchl U HAIIOPHOT'O T'MAPO-
TPAHCIOPTa IPYHTOHACOCAMH.

Pa3paboTka nmpUOPEXHO-MOPCKUX 3allacoB IUBDKEBOro ydyacTka IlanbMHHKEHCKOro Me-
CTOPOXKJICHUS IPOBOMIIACE HE TOJIBKO B IPE/eNaX CaMoro IUIshKa, HO M TeX, KOTOpbIE 3aJleraiu
Ha JHE MOps. DTO 00ecreunBaIoch IPHHATON TEXHOIOTHeH padoT, MPU KOTOPOH BCKPBIIIHbIE
HOPOABI TPAHCIIOPTUPOBAIUCH 110 TPYOOIPOBOAY K MOPIO JUIsi HAMbIBA BOJHO3AIIUTHOMN 1aMOBI.
[Tpu sToM namba u Kapbsep nepeMeraiiuch OT KOpeHHOro 6epera K Mopro. B pesynbrarte kapbep
ObuT BBIABUHYT B Mope Ha ~ 1000 M. OfHako, npuMeHseMas TEXHOJIOIHYecKast CXeMa C yBeJlH-
4YeHHeM (poHTa TOpHBIX pabOT M MOAIEPIKAHHS €ro B MPOCKTHBIX Iapamerpax TpeOyeT Bce
O0JIBIINX 00BEMOB BCKPBIIIHBIX IIOPOJ VISl HAMbBIBA U, COOTBETCTBEHHO, (DMHAHCOBBIX 3aTparT.
[IpryeM MHTEHCHBHAs IITOPMOBAs AEATEIHFHOCTH MOpPS, B CBOE BpEMs, pa3pyllimia BOJIHO3a-
LUIMTHYIO 1amObl U 3aTonuia Kapbep, a B 2014 rogy MOpCKHE BOJHBI BBIHECIH Ha IUISKEBOM
Y4acTKOH 3HAYMTENBHOE KOJIMYECTBO HMOIBOIHBIX SHTAPOHOCHBIX HMOPOA. YUHTHIBAs BBIIICH3-
JIO)KEHHOE, a TaKkXkKe Tonorpaduyeckue M rHAPOreoJOrHuecKue YCIOBUS MECTOPOXKIeHUs (Io-
JI01IBa 3200€B M BBIEMOK LEJIMKOM HaXOJHUTCS IOJ BOAOWH) COTPYAHUKAMHU Kadeapbl re0TeXHO-
JIOTUU U KOMILJIEKCHOTO OCBOEHHS MOJIE3HBIX HcKomaeMbix B 2010 roay mpu npoBeneHUH Hayd-
HO-TEXHMYECKHX PabOT Ipeiarajock OCHOBHBIC ITPOMBIIUICHHBIE 3amachkl sTHTapsi pa3padaThl-
BaTh B TOJBOJHBIX YCIOBHSX Ha 0a3e IJIaBy4yMX YCTaHOBOK (3eMcHapsnoB). Kak mokaspiBaer
COBPEMEHHOE COCTOSIHUE TOPHBIX PaboT 3Ta mpobiieMa TpedyeT, 0 HallleMy MHEHHIO, PeallbHO-
r0 OCYIIECTBJICHHS B HAIM JHH, IOCKOJIBKY MEPCHEKTUBHBIC YYACTKH HAXOJATCS HUXKE YPOBHS
IPYHTOBBIX BOJ.

Ipu BbIOOpE THMA CHApsIIA VIS TIOJBOAHON JOOBIYM SIHTapocOAepKaIKX nopox IansMuu-
KEHCKOTO MECTOPOXKAEHUSI IOMUMO HPOM3BOJUTEIBHOCTH, TIIyOMHBI pa3pabOTKH, NalbHOCTH U
BBICOTBI T10JJaYM TPAHCIOPTUPYEMOW FOPHOH Macchl HEOOXOJUMO YUHTHIBATH KPYIHOCTb SIHTAps
1 BO3MOXKHOCTb €0 W3MeNbUeHus 1pu ero Ao0buu. Mcexons u3 atoro, Bo u3bexanue ApoOieHus
SIHTapsi paboYMM KOJIECOM IPYHTOHACOCA OCHOBHBIM BBIEMOYHBIM 000PYIOBaHHEM JOJDKEH OBbITh
3pauT MO0 rUAPO3IEBATOP (IKEKTOP), Y KOTOPBIX OTCYTCTBYIOT JABHIKYILHMECS YacTH, CIIOCO0-
HbIC TIepPer3MeIbYaTh [ICHHBI KOMITOHEHT.

Kak noxasblBaeT OIBIT, MCIIOJIb30BAaHUE KOJIBLIEBBIX KEKTOPOB Ooiee 3(PPEeKTHBHO ISt
riy6uH paspaborku 20-30 M, a spnudToB — 6osee rirybokux. [Ipor3BOANTEIBHOCTD IKEKTOPHBIX-
3€MCHAPSII0B MOXKET cOCTaBJIATh ~ 100 M/4 TOHHBIX OTJIOXKEHMH NPU AUAMETpe KycKa TBEPIOro —
120-150 mm. DpnudTHBIE 3eMCHAPSIB 60JIee Mpou3BoAuTEIbHBIE ~ 200 M/ 4 1o TBepaoMy. Yaco-
6asi NPOUBEOOUMETLHOCb MOJCEm Gbimb YeeIuuera coomeéemcmeerno 00 ~200 a4 u ~ 400 x/u
npu pabome 3eMCHAPA008 ¢ 08YMsL OOOBIUHBIMU YCIMAHOBKAMU, PACHOIOHNCEHHBIMU NO 6omam,
naascpeocmea. Ilpu 3TOM NOHMMAEMbIe KyCKH TBEPAOTO MOTYT JOCTUraTh KpymHocTH 10 400 MM
npH noabeMHoiH Tpy6e spmudra 500 mm. IIpu riry6une paspaborku cebime 100 M, albTepHATHBBI
9pIUQTHEIM 3eMCHapsAaM, Mo HalleMy MHEHHMIO, HeT. [Ipu ucnosib30BaHuU SPIUQTHBIX 3eMCHA-
PSIOB, JOCTaBKa IOHHBIX OTJIOKCHHH MOMKET OCYHIECTBIIITHCS CaMOOTBO3HBIMH INAJIAHAMU.
I'mpporpancnopt no miIaBy4uM TpyOOIPOBOAAM MOXKET, KPOME TOT0, OCYLIECTBISITECS B MHOM
TEXHOJIOTUYECKOM LIMKJIE 3arpy304HbIM allapaToM, PacXOJHO-HAIIOPHbIE BO3MOXKHOCTH KOTOPO-
'O OIPENEISIIOTCS CHeHAIBHBIM PACYETOM.
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Ipemiaraercst BBIIOIHEHHE Psijia IPESIBAPUTEIIBHBIX MEPOIPHATH, CBA3AHHBIX C CO3/AHHU-
€M BHYTPEHHEro MCKYCCTBEHHOI'O BOJOEMa, OCHOBHBIMU U3 KOTOPBIX SIBJISETCS MOJrOTOBKA MHO-
HEpHOT0 KOTJIOBaHA U MPOXO/(KA MOIBOASIICH (BHEIIHEI) TpaHIICH.

MecTo pacrooKeHus THOHEPHOT0 KOTJIOBAaHA JIOJDKHO HAXOJUTHCS B Mpeiesiax KapbepHO-
IO IO0JIsI, B HEMOCPEICTBEHHOM OJIM30CTH OT MOPs € T€M, YTOObI MPONUTH TPAHILICIO BHELIHETO 3a-
JIOKEHUSI, TI0 KOTOPOH OyIeT 3aloJIHATHCS BOJOH KOTJIOBAH M, KaK OJJMH U3 BAPUAHTOB — ISl BBO-
Jla CHapsiia B MHOHEPHBIN KoTioBaH. [Ipu 9TOM ocraBisiercst 6eperoBoit nenuk mmpuaoi 20-50 m.
BHeHHI00 TpaHIIe U3 MOPSI MOXXKHO MPOWTH JIMOO HSKCKAaBATOPOM, JIMOO, 10 BO3MOXKHOCTH Ca-
MHM CHapsiioM. Jlisi pasjeneHusi Kapbepa OT MOpPS TPAHIICIO MEePeropaKMBarOT MEPEMbIYKOM, B
KOTOPYIO YKJIaJBIBAIOT TPyOY C 3a/IBHKKOM JJIS PEryJIMpOBaHuUs TOPU30HTA BOABI B Kapbepe. 111u-
pHMHA TPaHILEH MO AHY NPH MPOBEJICHHU €€ IKCKABATOPOM JODKHA HAa 2-3 M OoJblue IIMPHUHbI
MIOHTOHA CHapsija.

IIpu 3HauUNTETHHOW HAJABOIHOI BBICOTE BCKPBIIIHOTO YCTYIa B 30HE pa3pabOTKU MECTOPO-
JKICHHS JTOJDKHO MPOU3BOAUTHCS MPEABAPUTEILHOE €ro 00pYIICHHE THIPOMOHUTOPOM, YCTaHaB-
JIMBAEMOr'0 Ha MIOHTOHE CHApsJA.

B npouecce pa3paboTKH KapbepHOro IOJIsi HEOOXOAUMO BBISIBUTH BO3MOXKHOCTH pa3Mellie-
HUSI TEKYIINX 00bEMOB BCKPBILIK B OTPa0OTAHHOM MPOCTPAHCTBE NEPBUYHOTO (PPOHTA PabOT.

Jlist 3aIuThl BOAHOTO OacceiiHa OT 3arps3HEHHs PEKOMEH/IYETCsl BECTH J0OBIYHbBIE PaboThI
NIEKTPUUECKUM CHAPSIOM, IIPU STOM MCKIIFOYAETCSl PHCK 3arpsA3HEHHs] BOAOEMA JM3EIIbHBIM TOII-
JIHBOM.

JlpyruM BapuaHTOM JOOBIYHM MOJBOIHBIX SHTAPOCOACPIKALIMX OTIIOKEHHUI SBISETCS MPOBE-
JICHHEe TOPHBIX paboT B OTKPBITOM Mope. Jljisi 3TOro MOXKHO HCIONB30BaTh IUIABCPECTBA Kilacca
«M» — 17151 TIIIaBaHUsI B MOPCKHUX YCIIOBHSX IPH BBICOTE BOJIHBI 3 M.

Compyonuxu MI'PU-PI'TPY umelom ycnewinbviii onvlim MOPCKUX UCNbIMAaHUll, paspaboman-
HOUL UNU HOBOU KOHCMPYKYUL IPIUPMHO20 2PYHMO3AO0PHO20 YCMPOIICMBA AIMA30CO0EPIAHCAUUX
2pasulino-2aneyHo-necuanbix hopoo na wenvge Hamubuu c enybun 0o 100 m na cyone «Sakawe
Minery. /[obbiunoii kopabnb 6bL1 CHAOXCEH O8YMS IPIUDMHBIMU YCIMAHOBKAMU C OUAMEMPOM IP-
augpmuwix mpyo 500 mm, komopwvle pacnonazanuce Ha pasuvix e2o bopmax. Pesynemamul npoge-
OEHHbBIX UCNbIMAHUL, OCHOBAHHBIX HA PA3NIUYHBIX IKCNEPHHBIX OYEHKAX NPOU3BOOUMENbHOCHb -
augma nokazana yseaudeHue yacosoli npou3eo0umenbHOCMuU 20pHol Maccel 6 cpednem 6 2.9 pasa
u cocmaguna ~ 220 m*/u na 0dun azpezamf1].

Jlutepatypa
1. Jpodanenko B.I1., Kanunun U.C., Manyxun H.I'. MeToarka u TeXHUKa MOPCKHX T'€0JI0-
ropasBelIoYHbIX M FOPHBIX padoT : yueO. st cTy 1. BeIcHl. yued. 3aBeneHuid. — Bonrorpan : M3na-
Tenbekuid Jlom «H-Donmoy, 2010.



BbIEOP TMAMETPA HACAJAKHA TNAPOMOHHUTOTPA
C YYETOM TEXHOJIOIT'HYECKUX TAPAMETPOB

Kiaouxos H.H.
Poccwiicknii rocyzapcTBEHHBIH re010ropa3BeJOYHbIN YHUBEPCUTET
um. C. Opmxonuknaze, Mocksa, Poccus

Ipyn ruapaBIMYecKOM pa3pyLIEHUH TOPHBIX HOPOA OZHUM M3 OCHOBHBIX (haKTOpOB, ompe-
nersiomux 3(GEeKTHBHOCTh pa3MbIBa, SBISIETCS KayeCTBO THIPOMOHHTOPHOM cTpyu. BakHo
000CHOBATh TAKOH KPUTEPHHA, TIPU MOMOILM KOTOPOTO C JOCTATOYHOH HaJEKHOCTBIO MOXKHO OLie-
HHUTh 3(GPEKTUBHOCTh THIAPOMOHHUTOPHOTO pa3pyLICHHs C YYETOM TEXHOJIOTHYECKUX, TOPHO-
re0JOrMYeCKUX M KOHCTPYKTHBHBIX (hakTopoB. BbIOOp KpuTepus kauecTBa CTPYH AOJDKEH HCXO-
JIUTH U3 OLEHKU CYIIHOCTH IIpoIiecca CTPpye(hOpMHPOBAHHS BO B3aHMOCBS3U C 3((PEKTHBHOCTHIO
ruapopaspyuenus. IIpouece HEOCPEACTBEHHOTO B3aUMOJIESHCTBHS CTPYH € 3200€M OTHOCHTCS K
BOIIPOCY MEXaHWKH Pa3pylICHUS TBEPAOTO Tejla HAIOPHOHM CTpyeil W COCTaBIICT NOAYMHCHHYIO
POJIb BCETO MPOLIECCa Pa3MbIBa.

I'mppaBinyeckoe pa3pylieHne rOpHBIX MOPOJ B 3200€ B 3aBUCUMOCTH OT TEXHOJIOTUH Pa3-
pabOTKH COCTOMT U3 ONEpalMil MOAPE3KH, Pa3MbIBa U BHITOHKH NMOPOAbI U3 3a00s1. OnHaKo B Ha-
crosimiee BpeMs pa3paboTKa POCCHITHBIX MECTOPOXKICHHUN BEAETCS Ha BBICOKO INIMHHUCTBIX Me-
CTOPOX/ICHUSX, HA KOTOPBIX Pa3MbIB B LIGJIMKE HE AAeT NMPHEMIIEMbIX IKOHOMHYECKHX Pe3ylib-
TaTOB, MO3TOMY IPUMEHSETCS IIPEIBAPUTEIHHOE MEXAaHUYECKOE PBHIXJICHNE YKCKaBaTOPaMH HIIH
Oynpro3epaMu. B CBA3M C 9TMM M3 TEXHOJOTMYECKMX ONEPAlMil THIPaBIHYECKOTO Pa3MbIBa
orepanus MOJAPE3KH MCKII0YAeTCsl, a OIepanusl BEITOHKN OCYIIECTBIISACTCS IOy THBIM IIOTOKOM
BOJIbI, OTPAXKEHHOH OT 32005 P pa3MbIBe. DTO CBA3aHO C TEM, YTO OTBAJbI IIOPOABI pa3Mela-
I0TCS B HENOCPEACTBEHHOM O1M30CTH OT mpHeMHoro OyHkepa 3emiiecoca. Takum oOpa3om, oc-
HOBHAsl 4aCTh HAIIOPHO BOJIBI pAaCXOMyeTcsl Ha THAPABINYECKOE Pa3pylIeHHe OPOIbl B OTBAJIE,
TO eCTb 00eCHeYMBaeT AE3UHTErPalMI0 MEXaHUYECKHUM BO3JCHCTBUEM KHHETHYECKOH PHEPIruu
CTPYH U pa3MOKAaHHEM MOPOJIBL.

BonbmmHCTBO MccenoBaTesnell r’uAPOMOHUTOPHBIX CTPYH B KayecTBE KPUTEpPHs KauecTBa
NPUHUMAIOT JUTHHY HAYaJIbHOTO y4acTKa CTPYH.

AHaM3 MHOTOYHCIIEHHBIX HCCIIE0BAaHUH THIPOMOHUTOPHBIX CTPYH MO3BOJIAET NPEITOKUTD
(hopMyity 11 pacyeTa OTHOCUTEIIbHOM [UTMHBI Ha4aJbHOTO y4acTKa CTPYH B CICYIOIIEM BUJIE:

L, A

2
d Re
rae /M — OTHOCUTEINbHAsH JAIMHA HAYaJIbHOTO Y4acTKa CTPYH;
d — 1uameTp HacaJIKu I'HAPOMOHUTODA;
A, B — smnmpuyeckue K03 GHUIHCHTHI,
Re —uncino Peiinonbzca.
A — cocrapisiomas pexxuMa (GpopMHUpPOBaHHS HAYAIBHOIO yYacTKa CTPYyH IPH HEOOJbIINX
yyciax PeiiHonbzaca (B yCIOBHSAX JIAMUHAPHOTO JIBHKEHHUS).
B — cocrapmstomas pexxuma (GOpMUPOBaHUS HAYAIBHOTO y4acTKa CTPYH IPU OOJIBIIMX YHC-
nax Pelinonb/ca (B ycnoBusiX TypOyJIEHTHOTO JABMXKESHHS).
Ipu pacyere HAYAIBHOIO Y4acTKa TMIPOMOHUTOPHBIX CTPYH IJIsi THIPOMOHUTOPOB C Ana-
METPOM BXO/IHOTO MaTpyOKa cTBoja MeHee 250 MM peKOMEHAYeTCsl ypaBHEHHE:!
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Jlnst pacdeTa Ha4yaNbHOTO y4acTKa TMAPOMOHUTOPHBIX CTPYH THAPOMOHHUTOPOB C BXOIHBIM
narpy6xom ctBosia 350 MM PEKOMEH/YETCsl BHIPaXKEHHE:
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d = Av
ot 2.BY’

V=p\2gH ,

rae ¢ = 0,96 — koaddurmeHt ckopoctH, M/c; H — Harmop BOJbI y HACAIKH, M.B.CT.

C ygerom Toro, yro ¢ = 0,96; v= 1,01 107 BBIPAXKCHUE MOXKHO IIPEJCTaBUTh B BUJIE:
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IMomyuennas ¢opMyaa ycTaHABIUBAECT B3aUMOCBA3b MEX/Iy HAIOPOM H JUAMETPOM Hacai-
KU T'HAPOMOHUTODA.

O6o6uIaromuM MoKa3aTeJIeM pa3pymIaomeil ciocOOHOCTH THIPOMOHHTOPHOH CTPYH SBILS-
€TCsl 0CeBOE KOHTAKTHOE JIMHAMUUYECKOE JaBJICHUE CTPYH, KOTOPOE YUHTHIBAECT HAIIOP BOJbI y Ha-
CaJK{ THIPOMOHUTOPA U PACCTOSIHUE OT HacalKu A0 3a00s. Kak ycTaHOBIEHO SKCIIEpUMEHTAIIb-
HBIM ITyTeM HPH THIPABIMYECKOM Pa3PyIICHHU TJIMHUCTBIX KOHIJIOMEPATOB MPH yBEIWYEHHU
nuametpa Hacaaku ¢ 70 1o 90 mm (rugpomonurop I'MH-250) 1 OCTOSSHHOM OCEBOM KOHTAKT-
HOM JMHAMHYECKOM JaBI€HUU PACXO]] HAIIOPHOH BOABI Yepe3 HacajKy yBenndusaercs. IIpu sTom
k03¢ UIMEHT Ae3uHTerpanyn BospacraeT Ha 18-20%, a ynesbHbII pacXos BOIbI HA Pa3MbIB yBe-
nmauBaercs Ha 0,7-0,8 M>/M>.

YBennueHue quaMeTpa Hacalku cBbiiie 90 MM ISl JaHHOTO THUIA M'MAPOMOHHUTOpA HeLlelle-
€000pa3Ho, TaK KAK yMEHBIIAETCS CTENCHb HODKATHA CTPYH B THAPOMOHHUTOPE, TO €CTh OTHOIIE-
HHE JUaMeTpa MOABOJIIEro KaHajaa rMIPOMOHUTOPA K JHAMETPY BBIXOJIHOI'O OTBEPCTHS Hacal-
KH.

C yBenMyeHHEM JMaMeTpa HACaJKU yBEJIMYMBACTCS TAKXKE IUIOLIA/b MONEPEeUHOro CeUeHUs
CTpyH, B pe3yJIbTaTe 4ero ONTHMAIbHOE 3HAUCHHE OCEBOI0 KOHTAKTHOTO AMHAMHYECKOTO JaBie-
HHSL COXPaHSeTCs TOJIBKO M0 OCH CTPYH, a K ee nepudepun yMeHblaercs. B pesynbraTe cHUXa-
eTcsl paspylIaroniee IeiiCTBHe CTPYH Ha eIUHHUIlY IUIONIIaAU ee¢ MOIEPEYHOTO CEUCHHA. 3a cUeT
9TOr0 yJeIbHbIH PacXoj BOABI HA Pa3MbIB IIPU YBEIUUCHUH JUAMETPa HACAJAKU COOTBETCTBEHHO
BO3PACTaerT.

Koapduuuent nesunrerpanuu Hanbonee HHTEHCUBHO BO3PACTaeT C yBEINYEHUEM OCEBO-
ro KOHTaKTHOT'O JTMHAMUYECKOro JaBieHus cTpyu B untepsaie 0,4-0,7 MIla — Ha 34%, a cBblie
0,7 MIla — na 1%.

TexHonoruyeckye mapamerpsl MPEIBAPUTENBHOIO PHIXJIEHHS OKa3bIBalOT OOJNBINOE BIIUS-
Hue Ha 3Q(EKTUBHOCTD TUAPOPA3MBbIBA, TAK KaK OT HUX 3aBHCHT CPeIHHUH pa3Mep KycKa IOpOIBL,
IpeJHa3HaYeHHON s JalbHEHIIero THIpaBIMYECKOr0 pa3pyLIeHHs. YMEHBLIEHHE CPEIHEro
pa3Mepa KycKa IPH PHIXJICHHHU OJIarONPHATHO CKa3bIBAeTCs HA MPOIIECCAaX IMAPABINYECKOrO pas-
pylIeHUs U Ae3uHTerpauuu nopoxa. Hanpumep, B mpouecce ruapoTpaHCIOPTa KYyCKH MEHBIINX
pa3MepoB paspyImIarTcs Oonee MHTEHCHBHO. I103TOMy Ipu SKOHOMUYECKOH OIIEHKE Ipolecca
JIe3UHTEerpaluy HEOOXO0AUMO TAaKXK€ YUUTHIBATH U3BJICUEHHE I10JIE3HOTO MCKOIIAeMOr0 B 3aBHUCH-
MOCTH OT CTENICHH Ae3UHTErPalliK HCXOIHBIX IIECKOB.

Jluteparypa
1. Xusikun B.®., Xy3un 10.111., Tpuangapunos M.C. I'uapoBckpsbliiHbIe pabOThI Ha Kapb-
epax rOpHOPYAHOH mpoMbIiuieHHOCTH. — M. : Heapa, 1973.



KOHKYPEHTOCIHOCOBHOCTb MAJIOI'O Y CPEJTHEI'O
NPEJIPUHUMATEJIBCTBA U MUHTET'PALIMSI ETO B CHCTEMY
MHUPOBOM SKOJJOT'MYECKH BE3OITACHOM
HWHHOBALIMOHHOM SKOHOMUKHA

"lItemGepr O.H., *bysinos M.H.
'Kommrer mo MIPUPOJIOTIOIB30BAHHUIO U SKOJIOTHH TOProBO-IPOMBIIIICHHON TaTaThl
Poccutickoii ®eneparmn, Mocksa, Poccust; 2Poccuiickuii TOCyIapCTBEHHBIN
reosioropa3seioyHblii yausepcureT uM. C. Opmkxonukuaze, Mocksa, Poccus

B Hoxnane OOH «World Economic Situation and Prospects, 2015» «3eneHbli» pocT U «3K0-
JIOTH3AlUsD» MUPOBOH XO3SHCTBEHHON CHCTEMBI OTHECEHBI K 0A30BBIM CIIEHApHsM BbIXOza U3 (u-
HaHCOBO-9KOHOMUYECKOIr0 KPU3KCa U PEIICHHs OCTPBIX COLMAIBHBIX MpobieM. MHUPOBOIl PBIHOK
9KOJIOTHYECKUX TOBAPOB U YCIIYT OCTACTCS OJHUM M3 CaMbIX AWHAMUYHO Pa3BUBAIOLIMXCS BOIPEKH
(hMHAHCOBO-3KOHOMHYECKHI KPH3HCY, @ 000poT ero cocrasisieT ot 1,4 10 3,0 TpiH. eBpo B rof.

B ocHOBe «3eieHo» MHHOBAIMOHHON SKOHOMHKH JISKAT KOJOTMYECKH YHCTBIE («3elie-
HBIE») TEXHOJIOTUH W/UIK OU3HEC — MOJIENH, NPeUIaralolie HHBECTOPaM U MOKYaTelsIM KOHKY-
PEHTOCIOCOOHBII JOXO OZHOBPEMEHHO € 00ECIIEYeHUEM peLIeHUH I100aIbHBIX IPOOIEM.

B Poccum BecbMa ocTpo cTOMT npobiieMa pa3MeLeH s U YTHIIM3aLi1 OTX00B TOPHOTO TPo-
M3BOJCTBA. JTH OTXOABI YacTO COJEPIKAT TOKCHYHBIC BELIECTBA, 3aHUMAIOT OOJIBIINE ILIOIIAIH
IUIOZIOPOIHBIX 3€MEJIb U OTPULIATENHHO BIIUSIOT Ha IUIOOPOAUE TI0YB, Cpely OOMTaHHs >KUBOTHOTO
MHpa, & TAKKE Ha 30POBbe Hace eHuUs. MI3BeCTHO, uTo 0011ast IJI0Iab 3eMelb B PoccuH, 3aHAThIX
OTXOJ]aMH, COCTABJISET OKOJO 2 ThIC.KB. KM. [Ipu 3TOoM Gonee 1,5 ThiC. KB. KM 3aHHMAIOT OTXO/bI
TOPHOTO ¥ 000raTUTENILHOTO MPOU3BO/ICTBA U ATH IUIOLIAIH €KETOAHO YBEIHIHBAIOTCS.

OTXO0/bI MPEBPALIAIOTCS B NPOOIEMy, NPECTABISIONIYIO PEAIbHYI0 OMACHOCTh A OKpY-
JKAIOIIEH Cpe/bl M HAaCEICHHS.

IepepaboTka OTXOJOB TOPHOrO M OOOTATHUTENHHOIO MPOM3BOACTB, BKIFOUas pa3paboTKy
TEXHOTEHHBIX MECTOPOXKIACHHH, MOXKET COCTABUTH TPEAMET IPHIIOKEHHsI CHII MaJIOTO M CPETHETO
HpeIpPUHAMATENIbCTBA.

KontenryaipHo obpaiieHre ¢ 0TX0JaMi FOPHOTO MPOM3BOJCTBA JOJDKHO 0a3HpOBaThCS HA
uzee IOCTH)KMMOCTH DKOJIOTHYECKOH pPe3yJbTaTHBHOCTH paboT, MpexycMaTpHBaTh HEOOXOAH-
MOCTb OLIEHKH PHCKOB M 9KOHOMHYECKOH MPUBJIEKATEILHOCTH TEXHOJIOTHI, a TAKXKE OLEHKH PUC-
KOB, KOTOpbIe OYIyT ONPEAENATHCS MECTHBIMH YCIOBUSMH. [IpH 9TOM HMHTErpalnuio Majoro u
CpeIHero NpeaNpUHUMATENLCTBA B CHUCTEMY YTHJIM3ALUHM OTXOJOB HEOOXOIMMO IperycMaTpu-
BaTh HAa CTAJMHU MPOCKTUPOBAHUS Pa3pabOTKH MECTOPOMKICHHUS C yYETOM HCXOJHOTO COCTOSIHHS
OKPY’KaIOIIeH Cpe/ibl, HAJWYHUsI TPYAOBBIX PECYPCOB M ONPEIEIEHUS MOTPEOHOCTH B MPOLYKTaX
KOHEYHOU 1epepaboTKH.

CreKTp HHCTPYMEHTOB JUISI IEPeX0/ia K «IKOJOTHYECKU JPY)KECTBEHHOH SKOHOMHKE» C yda-
CTHEM MAJIOTO M CPEIHEr0 MPeIPUHUMATEILCTBA B TOPHOM JIeJIe — 3TO:

— LIEHO00pa30BaHKe, COOTBETCTBYIOIIEE MPUHIMIIAM YCTOHYMBOTO PAa3BUTHSL, BKIIIOYAs OT-
Ka3 oT He3()(EKTHBHBIX CYOCHIHIA,

— OIIEHKA NPUPOIHBIX PECYPCOB (C TOYKH PEHHSI OKA3aHUS IKOCHCTEMHBIX YCIYT PErHOHOB
U CTPaHBI B LIEJIOM) B JICHE)XHOM BBIPQKCHHUH M BBEACHHE HAJOrOB HA TO, YTO BPEAUT OKpY-
JKaroIei cpene;

— MOJIUTHKA TOCYJapCTBEHHBIX 3aKyINOK, KOTOpas MOOMIPSET MPOU3BOJCTBO U BHEIPEHHUE
9KOJIOTHYHO MPOIYKIMH, COOTBETCTBYIONIEH MPUHIUIIAM YCTOHYHBOIO PA3BUTHS METOIOB IIPO-
W3BOJICTBA;

— pe(OpMUPOBAHHE CHCTEM «IKOJIOTHYECKOTO» HAJIOT000I0KEHHUS, TIPEIIIOIaraoIero cMe-
IICHUE aKIIEHTA C HaJjlora Ha pabOYyro CHITy Ha HAJIOTH Ha 3arpsi3HEHHUE;

— POCT TOCY/IapCTBEHHBIX HHBECTHLIMH B COOTBETCTBYIOILYIO NPUHIIMIIAM YCTOWYHUBOTO pas-
BUTHsI HMHQPACTPYKTypy (BKJIrOuYas OOLICCTBEHHBIH TPAHCIIOPT, BO30OHOBISIEMbIC HMCTOYHHKU
9HEPIUH, CTPOUTEIBCTBO SHEProdGEKTUBHBIX 3JaHUN) U MPUPOAHBIA KAUTANl Ul BOCCTAHOB-
JICHHSI, OAEPXKAHHUS U, T€ 9TO BO3MOXKHO, YBEIIMYEHHsI 00beMa MPUPOAHOTO KaruTaa;



— LieJIeBast roCyIapCTBEHHas! TIOJIEPKKa UCCIIE0BaHUH U pa3paboTOK, CBSA3aHHBIX C CO3/1a-
HHEM U UCIOJIB30BAHUEM IKOJIOTMUECKH YUCTBIX TEXHOJIOTHIA;

— COLMAJIbHBIE CTPATEIMU KAauecTBa JKM3HH, NPU3BAHHbIE 00ECIEUUTh COINIACOBAHUE LiENei
B COLIMAIBHOM 00J1aCTH U SKOHOMHUYECKHUMH CTPATETUSIMH.

Crietyer OTMETHTb, YTO B LI€Hbl Ha TOBAapbl Pa3BUTHIX CTPAH BXOAAT U3IEPKKU (HEpeIKo
3HAYMTEIbHbIC) HA MUHUMM3AIUIO 9KOJIOTHYECKHUX yIIepOOB P MPOU3BOACTBE JAHHBIX TOBAPOB
WM, UHBIMU CIIOBAaMM, — HA MUHMMH3ALUIO BHEIIHUX 3QQekToB (3KcTepHanuii). OObIYHO Takue
9KCTEPHAIIMU CBSI3aHbI C ylIepOaMM OT 3arpsi3HEHHUS] OKPYIKAIOIIEH Cpeibl, COLUAIbHBIMU U KO-
HOMMYECKUMH MOTEPSAMH B Pe3yJbTaTe yXyALICHUs 310pOoBbs HaceneHus u T.4. Ceifuac poccuit-
CKHe MPEINPUATHS B MUHUMAIIBHON CTEIIEHN BKIIIOYAIOT BHEIIHUE (IKCTEPHAJIbHBIC) H3IEPIKKH B
LIeHy HPOYKIHH, YTO [O3BOJISET MOBBICUTH KOHKYPEHTOCIIOCOOHOCTh NpoAyKLUU. B pesynbrare
MPOUCXOIUT UCKYCCTBEHHOE 3aHIKEHHE 3aTPaT, B YACTHOCTH, [P IIPOU3BOJCTBE U MOTPEOICHUH
9HEpruHM, BhIpyOKe Jieca (ymiepObl KOCHCTEMaM, 370POBBIO B pe3yJbTaTe BBIOPOCOB BpPEIHBIX
BEIECTB U T.JI.).

B cBsi3u ¢ nepcrnekTHBaMy YCUIIEHHS SKOJIOTHYECKOTO NMPOTEKIMOHU3MA B MUPE POCCUHCKO-
My Ou3HECy HEOOXOAUMO INpPEeINPUHUMATH IIard B CTOPOHY OOJbIIEl 3KOJIOrH4ecKoi Mpo3payHo-
CTH CBOEH JeATeNbHOCTH. B yacTHOCTH, 3716Ch MOXKET IOMOYb aKTUBM3ALIHS IEITEILHOCTH B o0Jiac-
TH MOBBILIEHUS] YPOBHSI SKOJIOTMYECKOr0 MEHEKMEHTA U SKOJIOINUECKOH OTBETCTBEHHOCTH OHM3HE-
ca Ha OCHOBE CepTU(UKALMK 110 CTaHAapTaM 3Kojoruueckoro mMeHepkmenta [ISO 14 001. Ceituac
Poccust 3anumaer Tonmbko 50 Mecto B Mupe B obnacTu Takoi cepruduxanuu. Ilpumedarenen
npumMep Kurasi, KOTOpbIi UMeeT KOInuecTBO cepTU(HHUKATOB OoJiee YeM Ha MOPSAOK Ooblie, YeM
Poccust u TeM caMbIM 00J1eryaeT AOCTYI CBOUX TOBAPOB HA MUPOBBIE PHIHKHU

Hapsiny co cno>xuBIIMMHUCS HETaTHBHBIMHU 3KOJOTHYECKUMH TEHICHIMSAMH B OyaylieM Mo-
I'YyT BO3HUKHYTb M HOBBIE NPOOJIEMBI, B YAaCTHOCTH, JUIS 4EJIOBEUECKOTrO KaIlMTala/MOTeHIHaIa.
Henoyuer Bo3aeicTBHSs 9KOJIOrHYECKOro (hakTopa Ha 370POBbE MOXKET NMPUBECTU K CYIIECTBEH-
HOMy yuiepOy B Oyaymem. B coorBerctBuu ¢ Duepreruueckoit crpaterueit Poccuu na 2030r.
9HEPIreTUKH COOUPAIOTCS MPOBECTH PECTPYKTYPH3AIMIO TOIUIMBHOTO OanaHca 3a CUEeT COKpallle-
HUS JIOJIM TIOCTaBOK MPHPOIHOTO rasa Ml BHYTPEHHUX HY’KJ 10 MPOU3BOJCTBY HJIEKTPOIHEPTUU
U €ro 3aMeHbI yriieM. DTO MOXET NPUBECTH K YBEITMUYCHHIO 3arPsI3HEHUs BO3yXa B TOPOJax, poc-
Ty 3a00JIEBaEMOCTH U CMEPTHOCTH HACENIEHHMS, T.K. MPOLYKThl CrOpaHHs Ma3yTa U yIJisl COOTBET-
cTBeHHO B 3 u B 10-50 pa3 TokcuuHee. B cBsi3u ¢ 3THM HEoOX0AUM ydeT (akTopa 310pOBbsI cpe-
JIbI ISl OLICHKH aJIbTEPHATUB YKOHOMHYECKOTO Pa3BUTHSI.

TIIII PP B snue Komurera no npupoonoab30BaHHIO M SKOJIOTUHM MHOTO JIET BEAET paboTy
I10 9KOJIOTHALMH OTpacieil peabHOro CEKTOPa SKOHOMUKH M PACIIOJIaraeT BCeM CIIEKTPOM COJeH-
CTBUS (POPMUPOBAHUIO YCHEHMIHOIO KOHKYPEHTOCIIOCOOHOTO 9KOJIOTHYECKOT0 MaJIoro U CPEeIHEro
NPEANPUHUMATEIBCTBA U CUMUTACT, YTO IOJIOKUTEIIBHBIC PE3YJIbTAThl MOI'YT 6bITb JOCTUTHYTBI, B
MIEPBYIO OYEpe/ib, 32 CUCT: YCHICHHSI KOHKYPEHIUH B chepe IPUPOTOOXPAHHBIX TOBAPOB U yCIIYT,
(GOpMHPOBaHUS MHCTPYMEHTApHUS U MEXaHH3MOB IOCYJApCTBEHHOW IMOAJEPKKHU BCEX YPOBHEH,
(opMHUpOBaHUS yCIIOBHII IPHTOKA POCCUMCKUX U HHOCTPAHHBIX HHBECTULIUH.

Peanuu cerosiHst TAKOBBI, YTO POCCHHCKUI Malblii U CPEHMIT IKOJOTHYECKUil OM3HEC B Mep-
CIIEKTUBE CMOXKET BBIIEPKUBATH MEXKIYHAPOIHYI0 KOHKYPEHLHIO, HO OOJNBIIMHCTBO POCCHHCKHX
MPOM3BOICTBEHHBIX, CENbCKOXO3SHCTBEHHBIX M CEPBUCHBIX KaMITaHWH B IPUPOIOOXPAHHON Tpes-
HIPHHUMATEINBCKOU chepe 0CTal0TCS HEKOHKYPEHTOCIIOCOOHBIMH JIaXke Ha BHYTPECHHEM PBIHKE.



CPABHEHUE KAPBEPHBIX NHCTOYHHUKOB BBIEPOCOB ITbLJIN
O DKOJOTMYECKON ONACHOCTH

IManuyes B.U., [Ipomisikos A.H.
OI'BYH UucTuTy T pobieM KOMILUIEKCHOTO OCBOCHUSI HEZIP
Poccuniickoit akanemun naykx (MIIKOH PAH), Mocksa, Poccust

BbInosiHEHHBIE 110 CTATUCTHYECKUM JaHHBIM pacuéTsl 0 paboTe 53 jkene30pynHbIX Kapbe-
pos CHI" cBUIIETENBCTBYIOT O TOM, YTO OCHOBHBIMH MCTOYHUKAMHU BBIOPOCOB B aTMOC(epy ABII-
I0TCS aBTOTPAHCIIOPT, B3PbIBHBIC pa60Tbl 1 oTBaJibl. Ha 3TH MCTOYHUKH NPUXOJUTCS B CPCAHEM
Ha Kapbep okoio 99 % obmeii Macchl BBIOPOCOB, U3 KOTOPBIX 22 % COCTABIIAIOT BHIOPOCHI IIBLIH.
U3 oOmeit Macchl BEIOPOCOB Ta30B Ha TOKCHUYHBIE T'a3bl PUXOAUTCS BCETo JIUIIL Oosee 5 % BbI-
6pocoB. To ecTb OCHOBHYIO Maccy BbIOPOCOB COCTABJISIOT HETOKCHYHbIE Ta3bl. TakuM oOpasoMm,
1o Hanboee OMACHBIM /ISl OKPY’Karollei cpesibl TOKCHYHBIM KOMIIOHEHTaM BBIOPOCOB OCHOBHAsI
Macca MPUXOJUTCSA Ha BBIOPOCHI MBLIH, YTO BBI3BIBAET HEOOXOJUMOCTh PACCMOTPEHHSI UCTOYHHU-
KOB IIbIICOOPA30BAHMS € MO3ULUU UX ONACHOCTHU UL IPUIIETAIoIIUX K KapbepaM Tepputopuit. M3
o0melt Macchl MbLIEBBIX BEIOPOCOB MPHOIM3UTENBHO 82% HMPUXOAUTCS Ha OTBabI U Oonee 11%
Ha B3pbIBHBIC PaboTHI (Tab. 1).

Tabmauma 1
HcTouHnku O6mas | % BbIOpOCOB B Tom % BBIOPOCOB B Tom % BBIOPOCOB
BBIOPOCOB macca OT CyMMBI qrcie 10 TBUTK | YMCJIE Ta3bl, | II0 ra3am
BBIOPOCOB, T MBUTB, T T

Bypenne 35 0,12 35 0,51 0 0
BspeiBanue 6683 22,22 763 11,11 5920 25,5
DKCcKaBalus 200 0,66 200 2,91 0 0
TpancnoptupoBaHue 17441 58 250 3,64 17191 74,1
OtBanoobpazoBaHue 5711 19 5620 81,83 91 0.4
Bcero 30070 100 6868 100 23202 100

To ecTh, OTBaJIBI U B3pHIBHBIE PabOTHI Ha Kapbhepax sBISIOTCS OCHOBHBIMH HMCTOYHHKAMHU
BBIOPOCOB IBUIH B aTMOc(depy. JIOIOIHUTENBHO K 3TOMY CIEIyeT OTMETUTh, YTO 00a 3TH HCTOU-
HHKa B OCHOBHOM SIBIIIOTCA HanOosee ONacHbIMU I OKPYXKAIOLIUX Kapbepbl TEPPUTOPHIL, TaK
Kak IbUIb OT HUX PACIPOCTPAHSAETCS HA 3HAYUTENIbHbIE PACCTOSHUS, B OTIMYUE OT TaKUX MCTOY-
HHKOB, KaK OypeHue, SKCKaBallusl U TPAHCIOPT, MbUIb OT KOTOPBIX OCTAa&TCs NPEHMYLIECTBEHHO B
Kapsepe. B 3Tolf cBsI3u mpejcTaBiseT MHTEpeC CPaBHEHUE OTBAJIOB U B3PBIBHBIX paboTamu I10
OIIACHOCTH IS OKPY KAFOIINX KapbePhbl TEPPUTOPHUIL.

PacuéTHble OLIEHKH BBIOJIHSINCE JUISl CPEIHETOJIOBBIX YCIOBUI TEPPUTOPHUIA pa3MelieHus
KapbepoB M OTBAJIOB C HCIIOIb30BAHHEM H3BECTHBIX 3aBUCHMOCTEH PACIpPOCTPAaHEHHS HBLIA OT
9TUX MCTOYHHUKOB [1,2]. YuuThIBasi TO, YTO Kapbepbl PacHoNaraloTcs MPEUMYIIECTBEHHO B IICH-
TpaJbHOK YaCTH 3€MEIbHBIX OTBOJOB, a OTBAIBI HAa NEepU(EpPHH, JIA MACCOBBIX B3PHIBOB OIIAC-
HOCTB JUISl IPUJIETAIOIIMX TEPPUTOPHUIA OLIEHHBAJIACh OTHOCUTENBHO TUIOIIAIH 3€MEIBLHOI0 OTBOA
Kapbepa, a U OTBAJIOB — OTHOCUTEIBHO Pa3MePOB CAHUTAPHO-3AIIUTHOI 30HBL. 113 88 orBanos,
NPUBJICUEHHBIX K pacuéraM, BBIOPOCHI C coiepaHueM TNbliM, npesbimatonmm I1JIK, pacrpo-
CTpaHSIOTCS 3a HPEeelbl CAaHUTAPHO-3aIIUTHON 30Hb! Ha 40 oTBanax. 13 HuxX Ha 15 oTBanax yna-
JICHHE 3a TPaHMILy 3TOi 30HBI cocTaBisieT 6osee 100 M, Ha 5 oTBanax — 6onee 200 M. OCHOBHBIM
(hakTOpOM, BIMAIONIMM Ha yAAJEHHOCTb I'PAHHI] PACHPOCTPAHEHHUs IBUIUM OT OTBAJIOB, SBISETCA
UX BICOTA. UeM BBbIIIE OTBAI, TEM AaJblle PACIPOCTPaHAeTCs MbLIb. OTBaNbI, OT KOTOPBIX MBUIb C
cozepxkanuem, npessimatomuM I1JIK, pacnpocrpansiercs Ha ynanenue 6onee 200 M, IMEIOT BbI-
coty 6onee 100 M. HeoO6xoaumMo y4uThIBaTh TaK)Ke BIMSHHE CKOPOCTH BeTpa. [Ipu yBenndeHHH
CpPEIIHEroJJ0BOi CKOPOCTH BETpa B 2 pa3a rpaHULA PaCHpPOCTPAHEHHUS IbLIM yOAISeTCsl OT TPaHu-
LIl CAHUTAPHO 3alIUTHOU 30HHI B.1,2 pa3a, a mpu yBenuueHHH B 4 paza TpaHUIa PaclpoCTpaHe-
Hus ypansercs B 1,35 pasa.



Bonee onacHbIMHU ISl IPHJICTAIONIMX TEPPUTOPHIA SBIISIOTCSI MACCOBBIE B3PBIBBI B Kapbepax.
[Ipy MPOM3BOACTBE MACCOBBIX B3PHIBOB COACP)KAHHE MBUIM B MBUICTA30BOM OOJAKE MPEBBIIIACT
ITJIK 3a npezaenaMu 3eMeNbHOTO OTBO/IA Ha OONBIIHHCTBE KapbepoB. [IpuuéM, paccTosiHue ¢ ITUM
MIPEBBIIICHUEM OT TPAHHIIBI OTBOAA IOCTHrAeT BENUYMHbI 3 1 Oojee kM (Tabd. 2).

Tabmuma 2
Y naneHue oT rpaHUIIbI KosnmuectBo kapbepos I'my6una kapbepos,
3eMENIbHOTO OTBOJIA, KM M
B orBOZIE 14 1o 320
0-1 8 110 290
1-2 7 1o 180
2-3 14 1o 160
Bonee 3 5 1o 80

HauGonbluee ynaneHue mpliieBoro o6iaka B3pbiBa, MMEIOIIErO COACPHKAHUE MBUTH, NTPEBbI-
mratoriee [1/IK, oT rpaHuIbl 3eMeNbHOTO OTBOJA, HAONIONAETCS HA Kapbepax, MMEIOIINX Hau-
MeHblIyo r1youny (1o 80 m). C yBenuueHueM riryOMHBI KapbepoB 3TO PACCTOSIHUE MOCTOSHHO
yYMEHbILAETCs], a JUlsl KapbepoB riiyOuHo# Oonee 300 M Besi Macca MBUIH € COJCPKAHUEM BBIILIE
TIJAK ocenaet B mpezienax 3eMeJIbHOIO OTBOJA.

IIpuBeneHHBIC pe3yJIbTaThl MIOKA3BIBAIOT, YTO BIIMSHHE MacCOBBIX B3PBIBOB Ha aTrMocdepy
MPUIETAIONMX K KapbepaM TePPUTOPHUI CYIIECTBEHHO Ooiblie, yeM OTBaJIOB. [Ipu B3pBIBHBIX pa-
60Tax 101 OCTaBLIEHCs B TpaHUIIAX 3€MEJIBHOr0 OTBOJA IbLIU Konebnercst oT 13% 1o 92% npu
cpenneil Benmnunne 52%, B TO BpeMs Kak J0/s OCTaBIleiics B IPaHUIaX CAHUTapHO — 3alUTHON
30HBI IIBUIN, OT TIBUICHUS OTBAJIOB KoJebuetcst oT 49% no 87% npu cpenuem 3HaueHnn 70%.

Pe3ynpTaThl pacyéTOB CBHIETENBCTBYIOT O TOM, YTO IbUIb OT B3PBIBHBIX PadOT pacrpo-
cTpaHsieTcs: Ha OoJblIee PacCTOSHUE, YeM OT OTBAJIOB, U NPEACTaBIsET OONBIIYIO OIACHOCTD IS
MPUJIETAIOIHUX TEPPUTOPHIA. JIOOTHUTENBHO K MBIIEBBIM BHIOPOCAM OT B3PBIBHBIX pabOT B aTMO-
chepy OKpyXKarolMX TEPPUTOPHHA MOCTYHaeT OOJIbLIOE KOJIMYECTBO TOKCHYHBIX Ta30B, TaKikKe
OKa3bIBAMOIIMX HArpy3Ky Ha atmocdepy. CoriiacHO oleHKaM, MpHUBEACHHBIM B [3], Harpy3ka Ha
aTMocdepy 3a IpelesaMi 3eMeJIbHOIO OTBOZA OT B3PBIBHBIX I'a30B BTPOE IPEBBIIIAET HATPY3KY
OT TIBUTH B3pHIBA.

OpHaxko, ciiefyer ydecTsh emé oJuH (aKkTop BO3ACHCTBHS 3TUX 00BEKTOB Ha atMocdepy,
3aKJTIOYAIOIIUICSA B TOM, YTO OTBAJIBI IBUISAT B TEUCHHUE BCETO r0Jia B MBUIAIINE THH, KOTJIA CKO-
POCTBb BeTpa JAOCTHraeT CIyBAaIOIIEH BEIWYUHBI, T.€. IPAKTHYECKH B CPEAHEM OKOJIO MOJIOBUHBI
rojia, a B3pbIBHBIC PaOOTHI MPOM3BOASATCS HECKOJIBKO pa3 B roay. [1o3ToMy omacHOCTh BO3HHK-
HOBCHHUS NPEACIBHO A0IYCTUMBIX chyaum‘/'l Ha TEX TEPPUTOPUAX, KOTOPBIX JOCTUTIACT OTBAJIb-
Hasl bUTb MOXKET OBITh HAMHOTO BbIIIe. TakuM 00pa3oM, 10 Mepe yIaJeHHs OT 3eMEJIbHOIO OT-
BOJIa HICTOYHHKH BBIOPOCOB 10 OIACHOCTH IS NPHIIETAIOIIMX TEPPUTOPUI MOTYT MEHSATH CBOM
HIPUOPUTET.
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OCAJOYHOE 3ATIOJIHEHUE 3KBATOPHAJIBHOI'O CPEJUHHO-
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OxkBatopuanbHbiii CpennnHo-Okeannueckuil kanan (9COK) cyOmmpoTHO mpocTupaercs B
OxkBaropuanbHol ATnanTuke Ha 1200 kM oT KoTIoBuHB PepHaHRy-1u-HOpoHbS 10 abuccanbHOI
paBuuHbl [lepHamOyky (Baraza et al., 1995). DCOK umeer accuMeTpu4HbIi TPOGHIIb: €ro ceBep-
HbIi OOpT BO3BBIIIAETCS HaJ| F0KHBIM Ha 60 M. Kanan npocnexeH Ha riyounax 5000-5200 m. Hln-
pHHA KaHasa COCTaBIISIET 5-8 KM, YBEJIMYMBAsACh K BOCTOK-FOr0-BocTOKY (Baraza et al., 1997).

B HemHOrux omyOGJIMKOBaHHBIX TpyJax rosoputcs o ToM, uro DCOK — 310 npeBHUIA, BO3-
MO>KHO, PEIMKTOBBIN KaHaJl, KOTOPbIH ObLI aKTHBEH B TEYEHHE PAHHEro MUOIEeHA. [ paBUTAIMOH-
HbICe NIOTOKU C KOHTHHCHTAIBHOTO CKJIOHA TPAaHCIOPTUPOBAIN MO HEMy OOJBIIOE KOIHYECTBO
0Ca/IOYHOT0 MaTepuaia Ha abuccanphble rryounsl (Damuth and Gorini, 1976, Carter, 1988). Onna-
KO aKTHBHOCTb I'DaBUTAIMOHHBIX IIOTOKOB CTalla IIOCTEIIEHHO OCIa0eBaTh B CPEIHEM IUIHOLCHE —
MO3/JHEM TUICHCTOIICHE U MOJHOCTBIO MpeKpaTuiack npumepHo 1.6 miH ner Hasan (Baraza et al.,
1997). Cunraercs, 4TO Ha4MHAS C 3TOTO BPEMEHH, OCAJ0YHOE 3AIOJIHCHHE KaHAla IPOUCKOIUT
HCKITFOYUTEIIBHO 3 CYET BEPTHUKAIBHOW (JOHOBOM OKEaHCKOI CeTMMEHTAIHH.

Llenbro naHHOM PabOTHI ABIACTCA U3yYECHHE JIMTOJIOTHH OCAaJKOB Ha THE U OOpTy KaHaia, a
TaKoKe MPOBEPKa THUIOTE3bl O TOM, YTO 3HAYMTEIBHYIO POJIb B OCAJOYHOM 3allOJHEHHH KaHasa
(KaK MHHHMYM, €r0 JUCTaJbHON 4acTH) B MO3AHEYCTBEPTHYHOE BPEMs CHIIPANY IIPUIOHHEIE Te-
4YeHHs: AHTApKTHYECKUX BOJ. B OCHOBY IaHHOrO MCCIEZOBaHMS JIETJIM PE3yJbTaThl IBYX JKCIIe-
i HUC «Axanemux Hodde» (peticst 37 u 43; 2012, 2013 rr.). B atux peiicax Ha 60opty u
JIHE pyciia KaHaa ObUIH MOMYYeHBI 1Be KOJOHKHU JOHHBIX ocankoB AN-2620 u AU-3149.

Jlutonoruueckoe onucaHue KOJOHOK IIPOBOJUIOCH HAa OOPTY Cy[HA U B JJaOOPATOPHBIX yC-
JIOBHSIX Ha OCHOBAaHMH BH3YaJbHBIX HAOJIIOJICHUH M M3YYeHHUs Ocalaka B cMep-cliaiiiax (Maskax)
O] OJISIPU3ALMOHHBIM MHKPOCKOIIOM.

Komonka AU-3149 (04°10.188' ro.11., 28°50.316' 3.11., rimy6una 5202 M, mmuna 5.62 M), 0TO-
Opannas Ha que pycina DCOK, Bckpblia pa3pe3 KelIToBaTO-KOPUYHEBBIX U CEPOBATO-OPAHIKEBBIX
NPEUMYIECTBEHHO IMSTHUCTO-TIOIOCYATHIX OMOTYpOUPOBAHHBIX MMOIEIArHYeCKUX TJIMH C Ipo-
CJIOSIMHU BOCCTAHOBJICHHBIX OJIMBKOBO-CEPBIX OCAAKOB, 060FaLLleHHbIX AYTUT'€HHBIM ITUPUTOM. Ilo-
SIBJICHHE CPEIY OKHUCICHHBIX KOPUYHEBBIX HJIOB JIOJBHO YETKO OKOHTYPEHHBIX OJMBKOBO-CEPHIX
MPOCIIOEB, OOOTAILIEHHBIX OPraHMYECKUM BELIECTBOM, MO-BHJIMMOMY, CBSI3aHO C IEPEMBIBOM HX
HOPHUAOHHBIMU TEUCHHSAMHU aHTAPKTUYECKHUX BOJ M IOCIEAYIONIEH paHHEIUarcHETHYECKOH MUK-
pobHoii cynbdar-penykuuein. ToIbKO OTHOCHTEIBHO OBICTPOE 3aXOPOHEHHE JEEeCIOCOOHOro Op-
FaHUYECKOTr0 BEIECTBA MOIJIO IIPEIOTBPATHTh €0 paciaj Ha IIOBEPXHOCTH AHA. 3aHKCUPOBAHO
CHIIBHOE PacTBOpEHHE KapOOHATHBIX MUKPO(OCCHITHIA Ty0XKe KPUTHUECKOH TiTyOuHBI KapOOHa-
ToHaKkomIeHus. OTMe4eHa JTydInas COXPaHHOCTh IUIAHKTOHHBIX M OEGHTOCHBIX (opamunudep B
HEKOTOPBIX OJIMBKOBO-CEpPhIX mpociosx (Mypamaa u ap., 2013).

Kononka AU 2620 (04°08.17' ro.u1., 28°49.55' 3.1., riryouna 5105 M, nimea 3.90 M), B3dTa
Ha MOJIOTOBOJTHHUCTOM abuccanbHO# paBHHHE BOIM3HM ceBepHOro Gopra. Bes komoHka ciokeHa
TEMHBIM JKEITOBATO-KOPHYHEBBIM TNIMHUCTBHIM HIIOM — MUOIIENIATNYECKON INIMHOM, OOBIYHO C JIMH-
30BH/IHO-I0JI0CYATON TEKCTypoil Omorypbauun. B GuorypbupoBanHoMm mHTepBane 110-238 cm
BBIAGJISAIOTCS 1B TeMHBIX 1pocnos (134-137 cm u 296-300 cM) ¢ 0OMIBHBIMU YEPHBIMH BbIEIIE-
HHUSMH THUIPOTPOMINTA. B cMmep-cnaiinax M3 YepHBIX «IPOXKHIKOB» BHUAHBI OOMJIBHBIE MEIKO-
CHJITOBBIC 3¢pHA IIMPHTA, B TOM 4Hcie GppamMOonasl U Kyoudeckue kpuctamibl. [lecuaHas ¢pak-
LHs IPAKTHYECKH OTCYTCTBYeT. [10siBIICHHE TTOBBILICHHBIX KOJINYECTB CY/Ib(GHIOB XKene3a B Iena-
IF'MYECKUX TJIMHAX 3acCly>KUBACT CHCLUAJIBHOI'O H3YUYCHHUS. B OTACJIBHBIX 06pa3uax BCTPCUCHBI
MHOTOYHCIICHHBIE 00JIOMKH IUIAHKTOHHBIX (popamMuHUdep, eTHHUYHbIC TIAHKTOHHBIC (B TOM YHCIIC
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JATAGUIIPOBAHHBIC HEOT€HOBBIC) M OCHTOCHBIE (opaMUHU(EPEl H PATHOIPUH, YKa3bIBAIOIIHE
Ha MMEPEHOC U MEPEOTI0KEHHE 0CaIKOB MPHI0HHBIM TedenueM (Mypamaa, MBanosa, 2012).

CozaepxaHue OpraHUueCcKOro yriepoja B U3y4eHHbIX 00paslax, NpeBblaeT (JOHOBbIE 3HA-
YeHMs JUISl MMOMNENAarn4eckKuX INIMH B HECKOJIBKO pa3. BHYTpH Kameab OpraHM4ecKoro BeIIeCTBa
Pa3BUBAIOTCS JJOBOJILHO KPYITHbIE ITPaBUIIbHbIE KPUCTAILIBI U (ppaMOOUIBbI TUPUTA.

Ilo pesynbraTaM HM3ydyeHHs CMeEp-CIaiiloB MOXHO TOBOPUTH O TOM, YTO COCTaB OCaJIKOB
JIBYX KOJIOHOK UMEET MHOT'O CXOJICTB, OJJHAKO UMEIOTCSI HEKOTOPbIE 0COOEHHOCTH:

— KonmdectBo 6HOTeHHBIX KapOOHATHBIX KOMIIOHEHTOB — (hopaMuHH(pEp U KOKKOIUTOB — B
1.5-2 pasa BbllIe Ha JHE KaHANIA, 4YeM y Oopra.

— Ha nue xanana Bhllle cojepsKaHHe TEPPUTEHHBIX KOMIIOHEHTOB — KBaplia, MOJNEBbIX IMIIa-
TOB, TUPOKCEHOB, aM(puOOIOB U CIro1.

— Pacnipenienienre kpeMHEBBIX GMOI'€HHBIX KOMIIOHEHTOB IO pa3pe3aM KOJOHOK (AuaTtoMei,
a B OOJIbLICH CTENeHH, PaIHOSIPUIl M CIIMKYJI I'yOOK) HE UMeeT ONpeaeNEHHON 3aKOHOMEPHOCTH,
HO (oJblIee cojepKaHue HaOI0AaeTcsl Ha JHE KaHaia.

— AyTHreHHbIe MUHEPaJIbl, IPEKJIE BCEro, MUPUT, 00pa3yroTcs B OOJNbIIEH CTEIEHH B OJIMB-
KOBBIX IPOCIIOSX, 000ralEHHBIX OpraHM4eckuM BemecTBoM. ConepKaHue MUPUTa B HECKOJIBKO
pa3 BBILIE B OCA/IKaX Ha JHE KaHaJa.

BonbIioe KoIM4ecTBO IPUBHECCHHBIX KOKKOIUTOB H (hopamMuHudep B palioHe, HAXOAAMIEM-
cst ke ypoBHsa KI'K, yka3eiBaeT Ha Hajqnume IOTOKOB, HEPEHOCAIHX U IepeoTIaralomux 01o-
IeHHBII KapOOHATHBINA MaTepHa. DTH IOTOKH NPOXOJAT B OCHOBHOM 110 pyciry DCOK.

Bricokoe conepskanue 1o BCeMy pa3pe3y OpraHMueCcKOro BEIIECTBA, B KOTOPOM pa3BUBAET-
Csl TMAPOTPOMIIUT-IIUPUTOBAS MUHEPAJIN3alHsl, yKa3blBA€T HAa BBICOKYIO IMHAMMKY MOTOKOB, II€-
PEHOCSIIUX U 3aXOPOHAIOIIHUX OPIaHUKY.

YcTaHOBIIEHO, YTO OCAJ0YHOE 3aMOHEHHE KaHalla B MO3IHEUETBPETUYHOE BPEMsI IPOUCXO-
JIMJIO HE TOJBKO 3a cueT (HOHOBOH IeIarndecKoi CeaUMEHTAlUH, HO U MoK JeHCTBUEM IPUIOH-
HBIX T€YECHUI.

Hccneoosanue svinoaneno npu guuancosoil noodepiicke PODOHU ¢ pamkax nayyHozo npo-
exma Ne 14-05-00744 a.
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O JOCTOBEPHOCTHU PACYHETOB HOPMATHBOB IIOTEPH PY/IbI
ITPU JOBBIYE IMOJIE3HBIX HCKOIMAEMBIX OTKPBITBIM
CIIOCOBOM

BysinoB M.U., 3pipsinoBa M.U.
Poccuiickuii rocy1apcTBeHHBII re010ropa3BeJ0YHbI yHUBEPCUTET
um. C. Opmxonukunze, Mocksa, Poccust

I'maBHas 1enb onpeaeseHust HOPMAaTHBHBIX ITOKa3aTesleld U3BJICUEHUS PYAbl U3 HENP 3aKIIIO-
YaeTcsi B TOM, YTOOBI TapMOHU3MPOBATh HHTEPECH! OM3HECA U TOCY1apCTBa B YaCTU 00ECIIeUeHUs
HanboJiee TOMHON M KauyeCTBEHHOW Pa3pabOTKH MECTOPOXKICHHUIt, UCXO/s U3 MOCTyJaTa O TOM,
YTO rOCyJapcTBO, KaK COOCTBEHHHUK HEJp, NPEAOCTABISET HEAPOIOIb30BaTENI0 IPABO M0JIb30Ba-
HHS pecypcamMu HeAp MpU 00s3aTeNIbHOM BBINOJIHCHUH TPEOOBAHHH, MPEIBSBISEMBIX IPEINPHU-
HUMATeIsIM, 110 PauyUTeIbHOMY I10JIb30BAHUIO HEAPAMHU, T.€. CUATAst IPHOPUTETHBIMH I'OCY1apCT-
BEHHBIE HHTEpPECHI [1].

CornacHo cr. 342 (mm. 1 n. 1) Hanorooro Kognekca Poccuiickoit ®enepaunn HOpMaTuB-
HBIMHU CJIE/lyeT CUMTaTh (PAKTUUECKUE TOTEPH MOJIC3HBIX MCKOMAEMbIX MPH A00bIUE, TEXHOIOTHU-
YECKH CBSI3aHHbBIE C IMPHUHATON CXEMON M TEXHOJOTHeH pa3paboTKH MECTOPOXKICHHS B Ipenernax
HOPMAaTHBOB MOTepb. [IpH 3TOM MOXET IPUMEHSThCS HyJIeBasl CTaBKa 110 HAJOTY Ha JOOBIYY MO-
ne3nbix uckonaeMsix (H/ATIM) B yacT HOPMAaTHUBHBIX MOTEPb.

Ipy HEN3MEHHOMN TEXHOJOTHH TOOBIYHBIX PabOT M BEIUYMHBI IKCIUTYyaTAlIMOHHBIX TOTEPh U
pa3y0OKMBaHMS HAa Kapbepe HaXOAATCsl B 0OPATHO MPONOPLHOHAIBHON 3aBUCUMOCTH — IIPH yBe-
JMYCHUU TIOTeph MPOMCXOAUT CHIDKEHHE Pa3yO0XKHMBaHUS M HA000pOT. PanuoHanbHOE COOTHO-
LICHHE NPH ATOM YCTAHABJIMBAIOT C YYETOM LIEHHOCTH M3BJIEKAEMBIX IOJIE3HBIX KOMIIOHEHTOB
(13BJI€KaeMasi LEHHOCTb) HA OCHOBAHMU KPUTEPUsI IPUOBLIH.

YucneHHoe peleHue 3a/1ad ONpe/eeHns] HOPMaTUBHBIX MOKa3aTeseil morepb U pa3y0oxu-
BaHUs, KaK IIPaBHUIIO, HE MOXKET ObITh OCYILECTBIECHO aOCOJIIOTHO TOYHO, TaK Kak IpH OIpesee-
HHM UCXOJHBIX IOKa3arenell HeM30e)KHO BO3HUKAIOT MOrpemHocTd. OKOHYaTelabHas MOrpell-
HOCTb BBIYUCIEHHH — TO PE3YJbTAT CIIOXKHOIO B3aMMOJEHCTBHUS UCXOJHBIX IOTPELIHOCTEH, Ha-
JIOKEHUsI UX Jpyr Ha japyra. B pesynpraTe moiyuaemble AaHHbIE MPEACTABISAIOT COOOM IHIIb
IpUOJIIDKEHHO MCTUHHBIE 3HaueHus. [1o3ToMy BO3HMKaeT HEOOXOAMMOCTH JIaTh OLEHKY J0CTO-
BEPHOCTH MOJTYUESHHBIX PE3YJIbTATOB.

IIpoananu3upyem TOYHOCTD OIpeJeleHHs NPUObUIM PEeINpUsATUs B pacueTe Ha 1 T GanaH-
coBoii pysl. Micxomanas Gopmyia uMeeT Caeay o BIIT:

_ LyLi(cD-cB+bD) - D(Cy +C,p, +C
P B
rae  [{o— onrToBas IieHa I0JEe3HOr0 KOMIIOHEHTa B KOHLIEHTPATE;

U — n3BeYeHNE MOJIE3HOr0 KOMIIOHEHTA B KOHLICHTPAT MPU 000TalleHHH, 10U SANHHUILIBL;

D — xonnuecTBO JOOBITOH pyabl, T;

B — xonu4ecTBO pa3y00KHUBAIOIIEH TOPO/IBL, T;

b5 — xonnuecTBo 6anaHCOBBIX 3aI1aCOB, T;

¢ — COZIEp)KaHHUE TTOJIE3HOT0 KOMITIOHEHTA B JT0OBITOM pyJie, IOJIU €ANHHULIBI;

b — coneprkaHue MOJIe3HOr0 KOMIOHEHTA B pa3y00KUBaIOLIEH OPoJe, N0 €IHHHIIBI;

C;, Crp 1 Cyep, — COOTBETCTBEHHO €€0ECTOMMOCTD JOOBIYM, TPAHCIIOPTUPOBAHUS 1 Iepepa-
601ku 1 T pyasl, pyo.

ITpu sTOM cnenyer ydecTb, 4To 00beM 0anaHCOBOH PyJbl PACCUMTBHIBACTCS CyMMHPOBa-
HHEM 00BEMOB I10 KaXJI0My OTpabaTblBaeéMOMY 3KCILTyaTallHOHHOMY OJoKy. s onpeneneHus
00beMa OJ10Ka TPOU3BOANTCS MapKIISHISPCKHIA 3aMep OTMETOK MOIOIIBBI M KPOBiH yctyma. [1o
BBIYHCIICHHBIM CPEHUM apU(PMETHUECKUM 3HAUCHUSIM OTMETOK ONPENEISeTCsl CPEIHsS BBICOTA
ycryma:

nep )

s

II

H=hg—hg.



[ImaHMMeTpOM H3MEpSIOTCS IUIOMAAN S;, PyJHBIX TEI U 3aTE€M BBIUHCIIIOTCS 00BEMBI Oa-
JIAHCOBBIX 3aI1acoB V;, MPU 3TOM OTHOCHTENbHAS MOTPEIIHOCTb ONPEEICHUS TUIOMAIH PyJHOTO
Tela, IPUHUMaNach paBHOH 2% .

TlorpemrHoCT B ONpENENCHUN CPEITHEr0 3HAYCHMSI BBICOTBHI yCTYIa PACCUHUTHIBACTCS II0
CPeHUM 3HAYCHHSM OTMETOK IOJOIIBBI M KPOBJIH YCTYIA U Pa3HOCTH MEXAY €€ IUHUYHBIMU
3HAQYCHUSAMU U CPEAHUM.

Ilo BBIYMCIICHHBIM CPEIHUM KBaJPATHYHBIM MOTPEIIHOCTSIM YCTaHABIMBACTCS TAKKE CyM-
MapHas NOTrpeIIHOCTb ONPEACICHUS BbICOTHI YCTYIA IO KAXXAOMY I'OPU30HTY U B LIEJIOM 110 Kapb-
epy. CyMMapHasi MOrpeliHoCTh B ONpe/ie/ieHHH 00beMa 0alaHCOBBIX 3aIlacOB 32 HEKOTOPBIH ITe-
PHOJ BEIYUCIISIETCS KaK CPeHEB3BELICHHAs U3 YaCTHBIX 3aI1acoB MOTPEIIHOCTEH.

[IpuHNMas Bo BHMMaHHWE, YTO OIIMOKHM B ONpEJENCHUH BeMW4nH D u B, kKak mpaBmio, Ha
MOPSIIOK MEHbIIIe BeHYUH b U ¢ [2], B pacCMaTpUBaeMbIX YCIOBHUSIX UX MOXHO HE YYHTHIBATD.

TaxuM 00pa3oM, BBIpRKCHHE IS ONPEEIICHUS BEIMYUHBI IPUOBUIN CIICIYeT paccMaTpu-
BaTh Kak Qynkuuo 11, = f(c,b).

3anaya CBOJUTCS K OIPEENICHNIO BIUSHUS TOTPEIIHOCTEH apryMEHTOB ¢ U b Ha JOCTOBep-
HOCTb IOJTy4aeMBIX Pe3YJIbTAaTOB.

Takoii crioco s aHanu3a 1okasaresield MoTeps U pa3y00>KUBaHUsS BIIOJHE IPUEMIIEM, HO
Jutst 6oJiee CTPOTO KOJIMYECTBEHHOW OICHKU 3THX MOKa3aTeldeld HeoOXOIMMO OMpENeNsiTh Cpell-
HIOIO KBAJIPaTHYECKYIO OIIMOKY pe3yibTaToB pacyera. [Ijis1 3TOr0 MOXHO BOCIIOJIB30BATHCS H3-
BecTHOH (opmynoit [aycca.

PaccMOTprM Ha KOHKPETHOM NpPHMEpE BIMSHUE TOTPEIIHOCTEH UCXOAHBIX JaHHBIX Ha JI0C-
TOBEPHOCTDH Pe3yJIbTaTa pacueTa NPHUObLTH.

VcxonHble 1aHHBIE:

B =568 T — 0anaHCOBBIE 3aI1aChl;

Lo =121 — onToBas LileHa MeTaJuIa B KOHIEHTpaTe, py0./Kr;

U = 0,89 — u3BneyeHne npu 0OOTAIICHHUH, [1.€.;

¢ =0,0569 — coneprkaHue MOJIE3HOTO KOMIIOHEHTA, %0;

D = 544 — xonnuecTBO 10OBITOM Py/Ibl, MPUXOIsAILEHCS Ha | M KOHTaKTa, T;

B =5,61 — Konn4ecTBO NpUMEIIaHHOW TTOPO/IBI HA | M KOHTAaKTa, T;

INoncraBuB 3HaYeHUs B UCXONHYIO GopMyILy, momyduM Benuduny: /7, = 1,3758 py6.

JIn1s yCTaHOBJIEHHSI OTHOCUTEIIFHOM MOTPEIIHOCTH PUOBIIA BEIYUCIISIEM YaCTHBIE IPOU3BOJI-
HBIC IEPEMEHHBIX BEITMYKH ¢ U 5 1 aOCOTIOTHYIO TIOTPENIHOCTh BeandruHb pubsuta = 0,384 pyo.

OtHOcHTENbHAs MOTPEIIHOCTE P 3TOM cOCTaBHUT 28%, a CpeaHssl KBaJpaTHyecKas OIoKa
NPY ONpe/IeTICHUH BETMYUHbI TPHObLIH — 27 %!

BriBon:

IIpu onpeneneHNH HOPMATUBHBIX ITOKA3aTelNICH MOTHOTHI U3BJICUYCHHS MOJIE3HBIX MCKOIae-
MBIX U3 HEIp HEOOXOIMMO MPOBOAUTH OLEHKY MOTPELUIHOCTH PE3yIbTaTOB BBIYHMCICHHUH U, COOT-
BETCTBCHHO, OIICHMBATh BEJINYMHY CBEPXHOPMATHBHBIX IOTEPh IS IeJIed HATOro00I0KEeHUS.

Jluteparypa
1. Maudunor E.M. Tunossie METOANYECKHE YKa3aHUS IO ONPEICIICHUI0, HOPMUPOBAHUIO,
y4eTy M DKOHOMHYECKOH OLEHKE MOTeph TBEPIBIX IIOJIE3HBIX MCKOIAeMBIX IPH MX JN0ObIYe //
Mapxkmeitnepus 1 Heapornons3oBanue, 2011, Ne 3.
2. IOmaros B.I1., Cexucos I'.B., BysinoB M.J1. HopmupoBanue 1 muiaHupoBaHue MOJIHOTHI U
Ka4ecTBa BBIEMKH Py/bI Ha Kapbepax. — M. : Henpa, 1987. — 183 c.
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TEXHUYECKHUE CPEJICTBA J1JIs1 OCBOEHUS I''1TYBOKOBOJHBIX
MECTOPOKJIEHUI JTHA MUPOBOI'O OKEAHA

Kozaos M.IO., Jlykonuna O.A., Haconos JI.A.
Poccwiicknii rocyzapcTBEHHBIH re010ropa3BeJOYHbII YHUBEPCHTET
um. C. OpmxoHukuaze, Mocksa, Poccus

B Hacrosee BpeMsi y4eHBIMH U CHELHAINCTAMH OOOCHOBAHO M JJOKa3aHO, YTO OCBOECHHE
OKEaHNYECKOTo ITyOOKOBOJHOTO JIHA SIBJISCTCS OJHUM U3 MEPCIICKTUBHBIX HAIpAaBICHUI paspa-
6OTKI/I MeCTOpO)K}leHI/Iﬁ MOJIC3HBIX MCKOMaeMbIX. Bee IPOMBIIIJICHHO-Pa3BUTLIC CTPAHbl 3aHUMA-
I0TCS PEIICHHEM MPOOJIeM OCBOSHHSI pecypcoB MUPOBOro okeaHa.

Tak, Kuraiickas accormanus (China Ocean Mineral. R&D Association, COMRA), koTopast
sBiseTcs npeacTaBureneM Kuras B MexayHaponHoMm oprane no mopckomy any (MOJL OOH)
AKTUBHO NPOBOAUT HCCIIEJOBAHHS CUCTEMbl OKEAHMYECKOH J0ObIYM B TEUSHHE MOCIEIHUX JABYX
necarminetuil. CrienuanucTaMy acCOIMAIMK CO3JaHbl M HCIIBITAHBI B J1a0OPaTOPHBIX YCIIOBHSIX,
arperaTbl Ha OCHOBE I'yCEHHYHbBIX M IIHEKOBBIX JIBIXKUTENEH, C TUIPABIMYECKUMH ¥ MEXaHHYe-
CKHUMH OpraHaM# cOopa, a TaKKe IHPaBINYECKOi 1 SpIUTHON cucTeMaMu ogbeMa pyasl. Kak
Han0oJsee MPEANOYTHTEIbHbIH, BHIOPAaH BapUaHT JOOBIYHOrO KOMIUIEKCA, BKIIOYAIONIMI CYyJIHO,
TpYOHBII CTaB C HACOCHON CHCTEMON MOABEMa, HAKOIUTEIbHYIO0 €eMKOCTh, THOKYIO CBSI3b M CaMo-
XOAHBIN arperatr cOopa. Kuraiickue cnenuamucTbl OTMEYAKT, YTO COCTOSHHE TEXHHYECKHX
cpencTB He(Teno0bIBAIOIIECH IPOMBIIIICHHOCTH, ITy0OKOBOIHBIX HCCIICIOBAaHUH IIOJBOIHBIX pa-
00T, CMEKHBIX OOJIacTeH, MMO3BOJISIOT HE TOJBKO HCIOJIB30BaTh TEXHOJOIMYECKHUE CXEMbI U OT-
JleNbHbIe 37eMeHTHI JUTi 100br9n JKMK, HO SBISIOTCS SKOHOMHYECKHN OIpaBJaHHBIM.

B Unann nzydyennem mectopoxkaennii JKMK, co3ganuem u pa3BUTHEM TEXHOJIOTUH MO UX
ocBoeHuto 3aHuMaercs National Institute of Ocean Technology (NIOT). Crpana opueHtupyercs
Ha CO3JaHHEe KOMIUIEKCa, BKIIOYAIOIIEro arperat cOopa ¢ CHIOBBIM 3JIEKTPOCHAOKEHHEM C J0-
OBIYHOTO Cy/Ha 110 Kabeito U TpyOHsbIH ctaH jiuuHON 3500-6000M, cocTosmuii n3 cexmii o 10-
20M. Cuctema nogbeMa BO3MOXKHA KaK € HCIOJIb30BaHUEM dpIU(Ta, TAK U HOTPYKHBIX HACOCOB.
IMpennonaraercs, 4To MoA0OHBIE KOMIIIEKCHI HAJJBOJHOIO 00ecreueH s JOObIYHBIX PaboT M03BO-
JAT M30ekKaTh CKIAAUPOBAHMS OONBIINX OOBEMOB MOAHSTON PyAbl Ha HOOBIYHBIX CYyIax, YTO
MPUBEIET K YMEHBIICHUIO X pa3MepoB. KOHCTPYyKTOpPCKHE pacyeThl MPOU3BOAMINCE UCXOAS M3
TIPUHATON MPOU3BOAUTEIHHOCTH 1,8 MITHT KOHKpENHi B TOI.

Wupniicknmu nHxeHepamu coBMecTHO ¢ crierpanuctamu Institut fiir Konstruktion (IFK) of
University of Siegen (I'epmanus) co3man arperat coopa ¢ IyCEHUYHBIM CIIOCOOOM IepeMeIeHH s,
KOTOPBIi1 ObLT ycremHo ucnsitad Ha 410-451Mm y nodepexbs 'OA. 3a BpeMst UCTIBITAHUN TPOU3-
BOJMTENBHOCTD H3MEHSUIACH B uamazone 10-45 m’/a npu miotsocTr myssist 1173 kr/m® ¢ KoH-
LeHTpanueit TBepaoro 22%.

Takum oOpasom, B MHaun pa3paboTaHbl HE TOJNBKO KOHLEMIMH IIIyOOKOBOAHOH I0OBIYM
TBEPJIbIX MOJIC3HBIX MCKOMAEMBIX, HO M CO3/IaHA OIBITHO-IKCIIEPUMEHTANbHAs 0a3a Ui IpoBese-
HUSI HA3€MHBIX HUCIIBITAaHUH MPAKTHYECKU BCEX TPEOYEMBIX HOABOJHBIX CHCTEM U 3JIECMEHTOB J0-
ObIYHOTO KOMIUIeKca. B Onmkaiiniie roapl AN roToBa MPUCTYMUTD K OMBITHO-TIPOMBIILICHHOM
pa3paboTke MecTOpoXKAeHuH nomumeramyeckux pya, KMK, KMK.

Poccust ¢ 1987 r. umeer MexayHnaponusiit Ceprudukat or MOJ] OOH na 3asiBounblit Yua-
CTOK B LEHTPaNbHOl wacti mons Kiapuon — Kiumneprol, miomansio — 75 Thic. kM2, 3arack!
JKMK mpeBocxomsat 600 MmiH TOHH. LIeHHOCTP KOMIUIEKCAa METAUIOB B HEApax COCTaBISIET
350 mutpz $[2].

Kobanpromapranuessie kopku (KMK) mo mpeasaputesnbpHOii OlleHKe, TUIONAs 3a1BOYHO-
ro Yuacrka KMK Poccuiickoii denepauun moxer coctaBiars 4.0-5.0 Teic. KM NIPOrHO3HbIE
pecypcsl — npeBocxoauTh 400 MITH TOHH pyAHOH Macchl. CTOMMOCTh METAJUIOB B Helpax — 10
150 muppx [2].

Poccuiickne naTEepecs B MexayHaponHoM Paiione okeana 1o riryO0OKOBOAHBIM HOJIMMETAI-
nmdeckuM cynbunam (I'TIC), cBs3anbl ¢ nzydeHuneM CeBepo-ATIIAaHTHYECKOTO XpeOTa, TIe yxke
BBISIBJICHBI 3HAUUTENBHBIE CKOIUICHHSI CYJIb(UIHBIX PY U MOIyYeHA JIULIEH3HS Ha UX Pa3BEIKy.



B HacTosimiee BpeMs UL BBIIOJTHEHHS Ieooro-reodusnaeckux pabot mo uzygenuro JKMK
B Poccun nmerotcst crieayrolie TeXHHIeCKue cpeacTral2]: reonoruueckuii mpobooTdop (rpyH-
ToBasi TpyOka, rpeiidep, kopoduaTelii rpeiidep, Tpansl u aparu; (Goro-Tene-npoGUuIMpoBaHue;
HHXEHEPHO-Te0JIOTHYECKOe OIpoOOBaHHMe.

CymecrBytoniue B Poccuu TexHHuecKre cpeacTBa u TexHoaorus it nzydenus (KMK):

— JloHHBI# MpoO00OTOOp CKATbHBIMU JparamMu;

— JloHHbIl npo6ooT6op AHOUEpHaTensiMu ¢ poTorpadupoBaHueM JHa;

— TexHonoruueckoe onpoOoBaHuE;

— «Menkoe» rirybokoBogHoe Oypenue (I'BY-0.7/4000, TBY-1/4000, I'bY1/2) nns orbopa

xepHa KMK 1o xoHTaKTa ¢ cybcTparom;

— HWmxkenepHo-reonorunyeckue Habmoaenus ¢ « YT Wy,

Cy1ecTByOLIHil reosoro-reopu3nIecKiii KOMILIEKC MOPCKUX Te0JIOrOpa3BeIoYHbIX padboT
Ha ITy6OKOBOJHBIC TOTUMETATINYECKHE CYIb(GHIBI BKIIOYACT:

— T'eonoruueckoe onpoOoBaHKE PYIHBIX 00pa30BaHM, JOHHBIX OCAIKOB I'MAPOTEPMAllb-

HBIX KOPOK M MarMaTHYECKHX TIOPOJ;
AMK»PUDT-3»;
JlouHslii mpobooTdop rpeiidepom.

B HacTosinmii MOMEHT Ipo0JieMa MHHEPAIbHBIX pecypcoB MUPOBOro OKeaHa HaXOJUTCS
B CTaJIMU NPHHATHA OTBETCTBEHHBIX PELICHUWH O MyTSIX ee JaJbHEHIero pa3BUTHs. JTal OCTPOH
3aBUCHMOCTH IUIAHOBBIX I'€0JIOrOPa3BEIOYHBIX PabOT OT HAyYHO-HUCCIENOBATEIBCKUX YKE JTaBHO
3aBepllieH JUls JKene3omapranueBbix koHkpenuid ((KMK), Onu3urest k 3aBepIieHHIO 0 Harpaslie-
HUIO KobansToMapranueBbix kKopok (KMK), moctur cBoero armorest 1o HanpaBJICHHIO TTyOOKOBOI-
HbIX nonuMeTanaeckux cynbhuaos (['TIC), HecMOTps Ha TOCTATOYHO JUTUTENBHBIA CPOK UX H3Y-
YEH¥s, BCE CII[E, B OCHOBHOM, SBILTIOTCS OOBEKTOM Hay4HBIX HCCIIeA0BaHMIA[1].

Jlnst OCBOGHUsI MUHEPAIBHBIX PECYPCOB JHA MHpPOBOro OKeaHa MpeIaraloTcsi pa3inyuHble
TEXHOJIOTUYECKHE KOMIUIEKCHl. OHM OOBIYHO COCTOST M3 JOOBIYHOIO CyAHA M TEXHHUYECKUX
CPENCTB, JUIsl ZOOBIUM MOJIC3HBIX MCKOIIAEMbIX U MPEIHAa3HAYCHBI ISl BBIIOJIHEHUS TPEX TEXHOIIO-
THYECKHX Onepanuii: cOopa TBepabIX Mmoje3HbIX uckonaeMmblx (TIIN) co nHa okeaHa, moxgbeMa Ha
0OpT HOOBIYHOTO CyJHA U MPEIBAPUTEIHLHOTO 00OTraIeHHUs C MOCIEeAYIONIeil TPaHCIOPTHPOBKOM
Ha cyy.

B Hacrosiee BpeMsi HCIOJIB3YIOTCS TPH HH)KCHEPHBIX MOAXO0Ja K pa3paboTKe armaparyp-
HOH LIeNU TeXHUYECKUX CPEACTB AOOBIUH HKENIE30MaPraHLEeBbIX KOHKPELNH, KOTOpbIE Pa3InyaoT-
sl 10 METOJLY MX MOABEMa Ha OBEPXHOCTh OKeaHa. [ MApaBINYEeCKHH KOMIUICKC, HCIIOb3Y FOIU
THAPABINYECKUH TOIBbEM TBEPIbIX MAaTEPHAIOB MO TPAHCHOPTHOMY TPYOONPOBOAY OT arperara
cOopa Ha cyaHa, KOHBeHepHas MHOTOKOBILOBAs 3eMJIEYEPIaKkoBasi M YEIHOKOBas (aBTOHOMHas)
CHCTCMBI.

B nocnennee necsruierue, B gokiane [loaroroBuTeabHO KOMUCCHH JUTsi MeXTyHapOIHO-
ro oprana OOH no mopckoMy aHy ¥ MexayHapoaHOMy TpHOYHaly IO MOPCKOMY HpaBy, OJUH
U3 TPEeX OCHOBHBIX NPHHIUIIOB: — KOHBEHEPHOI MHOTOKOBIIOBOI 3eMJICYEPIAKOBOW CHCTEMBI
ObuT Tpr3HaH Hed(D(HEKTUBHBIM M3-32 HU3KOW MPOM3BOAUTEIBHOCTH, a APYroil (UeIHOYHON cuc-
TEMbI) — KaK TEXHHKa BTOPOTO MOKOJIeHHUsI. TakuM 00pa3oM, CIIELMAIUCThI CYUTAIOT, YTO HaubO-
Jiee MePCIeKTUBHBIM U TEXHUUECKH PEaIi3yeMbIM KOMIUICKCOM Ha JAHHOM 9Tare MOXKHO CUMTATh
KOMIIEKC TEXHOJIOTHYECKOT0 000pyI0oBaHMs Ha 0a3e rHAPaBINYECKOH CHCTEMBI IOIbEMa.

Jluteparypa
1. Jpo6anenko B.I1., Kanmunuu WU.C., Manyxun H.I'. Metoauka u TeXHHKa MOPCKHX T€0JI0-
ropa3BeIoYHBIX U FOPHBIX paboT : yued. Juist cTyA. BhIcII. yueb. 3aBeneHuil. — Bonrorpan : M3na-
Tenbekuid Jlom «H-Dommoy, 2010.
2. Caiir MudpoMup. Otpacnessie katanoru. — URL: http://www.infomirspb.ru.



PAIIMOHAJIBHOE PASMEIIEHUE PABOYHNX
TPYBOITPOBOJOB B IOITEPEYHOM CEYEHUN
I'iAPOJOBBIYHOI'O AT'PETATA

Kynpsimmos P.B., Manyxun H.T'.
Poccuiickuii rocy1apcTBeHHBII re010ropa3BeJ0YHbI yHUBEPCUTET
um. C. Opmxonukunze, Mocksa, Poccust

JlocTaBka J0OCTATOYHOTO KOJIMYECTBA BOJBI HA HACAAKY THIPOMOHUTOpA Ul INIyOOKHX
CKBA)XMH CJIOXKHAs 3a]a4a, T.K. B 3HAUUTEIHHOH CTEIICHN BO3pacTaloT OTEPH Ha TPEHHE.

IIpn cymiectBylomeld cxeme pasMeleHus o0OpyJOBaHHMS pa3MelleHUst 000pyIOBaHUS U
KOMMYHUKanuii pyaunka «['ocTumieBckuit» norepu Haropa paboyedd Bogsl 1O TpyOOIpoBOIY
nuameTrpoMm D = 127 mm (BHyTpeHHuit 109 MM) 110 MOBEPXHOCTH OT HACOCHOH IKCILTyaTallnOHHOM
CKB)XHUHBI Ha pacctosiane 250 M cocraBsat nourd 109 M BogsHoro croinba. [Ipu nBrkeHnn Ha-
TIOPHOM BOJIBI ITO TAKOMY YK€ BOJIOBOY IO CKBXHHE K Hacaake 10 rmyOouns! 750 M moTepu Haro-
pa ee yBenauyarcst Ha 327 M, 4TO B CyMME C ITOBEPXHOCTHBIMHU cocTaBsT 437 M Box. cT. Takum
00pa3oM, mpH 1mojavye BOIbI HACOCOM Ha MOBEPXHOCTH MoA HamopoMm 710 M, Ha Hacaake THAPO-
MOHUTOpa y 32005 octaercsi Hanop Toyibko 313 M (710—437 =313 m). Mi3MeHuTH CcyniecTByOIICE
MOJIOXKEHHE TIPU TAHHOHW KOHCTPYKIMU THIPOAOOBIMHOTO arperara J0CTaTouHo cinoxHO. CoocHast
KOHICHTPUYECKAasi KOHCTPYKIMSI HAlIOPHOTO BOJOBOJA B MPOTOYHOM YaCTH HAOPHOW TPyOBI 3p-
i Ta KpaliHe Hey1auHas [0 CIIEAYIOIINM TPUYHHAM:

— M3 NPAKTUKU pabOThl BEPTUKAIBHOTO I'MAPONOAbEMa TBEPAOIO M3BECTHO, YTO IPU pas-
MEIIEHUH 110 OCH MTOJbEMHOT0 pabouero TpyOoonpoBo/ia, B 3HAYUTEIIFHOM CTEIICHN YBEINUUBAIOT-
s THJIPaBJIMYECKHUE CONPOTUBIICHHUS;

— yBEJIMUEHHE AUaMeTpa HallOPHOrO BOAOBOJA (HampuMep, ¢ quamerpa 127 mm 1o D=168 mm)
YMEHbILAET SKBUBAJICHTHBIH MaMeTp MOABEMHON TpyOBI apaudTa, a, CeoBaTeNbHO, H €ro Ipo-
H3BOJUTEIIBHOCTB;

— YBEJIMUYECHHE TMaMeTpa BOIOBO/IA TOBBIIIACT YCUIIHS 110 U3rH0y CTBOJIA THIPOMOHHUTOPA.

Ha pynuuke ObLT MCIIOIB30BaH BapHaHT C KOHIEHTPUYHBIM pa3MEIICHHEM paboynx KOM-
MYHHUKALUH MO MONEePEeIHOMY CEYEHHIO AKCILUTyaTallMOHHOM CKBaYKHHBI.

AHanu3 KOHIIGHTPHYHOTO PAaCIONIOKEHHS BO3YyXOBOJA, BOJOBOJAA M ITyJIHIIOBOJIA B CKBa-
JKHHE TI0Ka3aj CIeAyolIee.

[onepeuHoe ceueHne Bo3yxoBoa (KOJIbIIEBas IUIOIIA/(b MEXY MTOABEMHOM TPYOOoil spiud-
Ta 1 00CaaHO) HECOM3MEPHUMO BEJIMKO U B MepecyeTe Ha SKBUBAJICHTHBIN TMAMETP COOTBETCTBYET
BesMuMHAM D, = 208-298 MM. Bmecte ¢ TeM, npoxoaHoe ceyenne BogoBoga D = 127 (D, = 109),
YTO HEJOCTATOYHO JUIs mporycka 300 M/ BOJIBI K THIPOMOHHUTOPY MO faBieHueM 71 ar. YBemnu-
YeHUE JUaMeTpa BOIOBOJA (C LENBI0 CHIKEHHS IOTEph Haropa Ha TPEHHE) C OXHOW CTOPOHBI
YMEHBIIUT MOJIE3HOE MONEPeYHOe CeUeHHe IOIbeMHOM TpyObl opiudra, a, ¢ JPyroil CTOPOHHI,
3HAYUTEJBHO YBEJINYATCS HEOOXOMMBIE YCHIINS MIPH M3TrHOe BOJIOBOIA

Jlnst Toro 4To0Bl JOCTAaBUTH BOJY B CMECH C BO3IYXOM IIPH CKB2)KHHHOH OTpaboTKe ele-
30co/epKaIInX pya Ha TayouHy 750 M, naxke Oe3 yuéra moTepb Haropa 1o oBEPXHOCTH HE0OXO-
JTUMO IIPEOJI0NIETh 3HAYUTENbHbBIE THAPABINIECCKUE COIPOTHBIICHUS.

Wsmensis nuametp BogoBosa (D = 127 MM) Ha GONbIINI — YMEHBIIAETCS POU3BOIUTEIIb-
HOCTB 3piu(Ta, a HA MEHBIIHI — PE3KO BO3PACTAIOT IIOTEPH Ha TPEHHUE.

Taxum 006pa3oM, chopMHPOBATh 3aTOILICHHYIO CTPYIO C HEOOXOMMON pa3pyluarolel cro-
COOHOCTBIO ¢ KOHLIEHTPHYECKHM PACIOJIOKECHHEM TpyO Ha 3HAUMTENIBHBIX PACCTOSHHUSAX OT JKC-
IUTyaTallMOHHON CKBa)KMHBI ITPU OOJIBIIMX IIyOUHAX pa3pabdOTKH SBISETCS 3a1aueld TPyIAHOMH, T.K.
[I0JaTh MO cUcTeMe TPyO (B CTECHEHHBIX YCIIOBUSIX CKBA)KHHBI) JOCTATOYHOE KOJIMYECTBO M-
PaBINUYECKOM PHEPTUHU NTPAKTHYECKH HEBO3MOKHO.

Hcxons u3 3Toro, u3bicKaHHe Hanbosee palMOHAIBHOTO CIOC00a MPUOIMKECHUS HACAIKU
THAPOMOHHTOPA K 320010 SIBIISIETCS HAaHOOJIee ePCIIeKTUBHBIM HAIIPABICHUEM.

B cBs31 ¢ 3THM TpeIaraeTcs NCIob30BaTh BAPHAHT SKCIIEHTPHYHOTO pa3MeIleHus pabo-
YUX KOMMYHHUKALUH MO MONEPEYHOMY CEYEHHIO IKCILUTyaTallMOHHOM CKBaYKHHBI.



Ilpu pa3sMeleHuH HECKOJBbKUX TPYO U BOJOBOJA MEHBIIEr0 JAHaMETpa B MEKTPYOHOM
MIPOCTPAHCTBE MPU IKCLUEHTPUYHOM PACIOIOKEHUU 3PIU(THOI 1 00cagHOW TPYO, MO3BOJIHUT HE
TOJIBKO YBEIHMYUTD ILIONIA][b IIPOTOYHON YaCTH, HO U 3HAUYMTEIIBHO CHU3UT YCHJINS, HEOOXOIUMBIE
JuIst n3ruba CTBOJIA THAPOMOHHUTOPA.

ToTepu Hamopa Mo MOBEPXHOCTH MOXKHO YMEHBIINTH 32 CYET 3aMeHbI BogoBoAa D = 127 MM
Ha Oonbiuii qramerp, HanpuMep D = 168, To uameHenune (yBelHUCHUE) TUAMETPa BOAOBO/IA I1O
CKB@KHHE TPH KOHLEHTPHYHON CXEME PACIOJIOKEHHUsI TPYO, JOCTATOYHO CIOXKHO. [TOCKONBKY
YMEHBIIIACTCS TIONIEPEYHOE CEUCHUE MOABEMHON TPyObI IpiudTa ¢ OAHOI CTOPOHBI, U 3HAYUTEIb-
HO YBEJIUYHBAIOTCS YCHIIHS HA U3THO CTBOJIA THAPOMOHHTOPA.

Bwmecre ¢ TeM, IpH SKCIEHTPUYHOM PACIIOIOKEHHU TPYO B CKBa)KHHE, IPOOJIEMBI, KaK ¢ IOTe-
PsSIMH HaIlopa, Tak U yIpaBIeHUEM U3rHOOM CTBOJIA THAPOMOHHTOPA MIPAKTHYECKH HE CYILIECTBYET.

BapuaHnToB pa3MeIeHus: B MeXTPYOHOM IPOCTPAHCTBE BOJOBOJIA, BO3LYXOBO/A U KOMMYHH-
KaI_II/Iﬁ JUISL YOPAaBJICHUST TPOLECCOM ITYJIBIIONIPUIOTOBJIIEHUSI U BCACbIBaHUSA, MOXKET 6bITb HECKOJIb-
KO. 3aj1aua CBOJIUTCS K OLICHKE U3/IEPIKEK 10 OYpEHHIO U 000PYyJOBaHUIO IKCILTyaTallMOHHOM CKBa-
JKUHBI ONPEIETICHHOTO JIMAMETPa, B COMOCTABICHUH C MPOU3BOAUTEILHOCTBIO IPIU(THOTO MOAbE-
Ma 110 pyJie C Y4ETOM COXPaHHBILEH MOIHOCTH HATIOPHOTO BOJHOTO IIOTOKA Y HACAIKH.

TIpu 3KCLUEHTPUYHOM PACIOJIOKEHUU TPYO AMaMeTp ApIUPTHON TPYObl MOXKHO HCIIONIB30-
BaTh OOJIbLIE, YeM MPU KOHIICHTPHYHOM. [IpuyueM 3Ta pa3HHIA CTAHOBHTCS 00Jiee 3HAYUTEIHHOM
IPY yBEJIUYSHHH HAYaJIbHOTO JMaMEeTpa SKCIUTyaTalMOHHOH CKBAKMHBI. A IPEUMYIIECTBA KOH-
CTPYKTUBHOTO, TEXHHYECKOIO M TEXHOJOTHYECKOr0 XapakTepa IOBBILIAIOTCS elle B OOJbIIei
CTENEHH MO CPAaBHEHMIO C KOHIIEHTPUYHBIM PACIHOJIOKEHUEM TPYO, I'lle OCHOBHBIM CAEPIKUBAIO-
UM (haKTOPOM SIBIISIETCS BOJOBOJI IO OCH I'UAPO00bIYHOrO0 arperata D = 127 M.

CretyeT 3aMeTUTb, YTO €CIM AWAMETP BOAOBOJA IO IOBEPXHOCTH MOXKHO M3MEHUTH (KaK
JUISL CKB&XKUH C KOHLICHTPHYHBIM, TakK M 3KCIEHTPUYHBIM PACIIOJIOKEHHEM TPYO), TO MO CKBAXKH-
He, muametp D = 127 (Dyy = 109) sBrsieTcss HEM3MEHHBIM U1 KOHIIEHTPUYHOTO PACIIONOKESHHUS
TpyOHBIX KOMMYHHKAIHI B 9KCIUTyaTAlIMOHHOW CKBa)KHHE.

DKCUEHTPHYHOE PACIIONOKEHHE TPYO MO3BOJISIET 3HAYUTENBHO YMEHBILIUTH THApaBIIHYe-
CKOE€ CONpPOTHBJIEHHE II0 CKBKHHE, T.K. MOIMEPEYHbIM CEYECHHEM MPOTOYHOM YacTH MOMKHO
YIPaBISATh.

Tak, cornacHo JaHHBIM, UCIOJIB30BAaHUE [UIsl BOJIOBO/A 2-X TpyO D89 (81) u oxHoit @73(65),
MIOTEpH IO CKBaKMHE IiryonHOM 750 M MoryT cHmkeHsl 10 130 M. Boa. ct. [Ipn 3TOM y Hacanku
THIPOMOHHUTOpA pabouee AaBleHHE cocTaBiseT moutu 60 at.

A cuna peakiuu cTpys noutu 900 Kr npu AuaMerpe Hacaaku do= 32 MM.

Bonoron, cocrosimmii u3 Tpex Tpy6 989 (81) umeer sxkBuBaneHTHbII quametp DIkB = 140 mm,
a MMOTEepH HAIopa 10 CKBaXUHE COCTaBST

(Mrp)exs = 95 M BOLL. CT.

Bwmecte ¢ Tem BogoBon u3 1Byx TpyO 989 (81) ¢ sKxBHBaNEHTHBIM AuamMeTpoM D3kB = 115 Mm

nporycTut pacxox 300 M*/4 k paGodeii HacajKe Ha NIyOUHY CKBAXKUHBI 750 M ¢ IOTEPSIMHU HATIOPA
(Pap)exs = 300 M Bo. CT.

M3meHeHue (yMeHbILIEHHE, B YACTHOCTH) IMaMEeTPa BOAOBOJIA IPUBOIUT K CYIIECTBEHHOMY
YBEJIMYCHHUIO TIOTEPh HAINIOpA HA TPEHHE. A B HEKOTOPHIX CIIy4asiX, SKCIUTyaTalusl CKBaXXUHBI T10
TEXHOJIOTUH CKBOKHHHOMN THIPOJOOBIUN CTAHOBUTCS HEd(HEKTHBHOM.



OIIBIT UCITOJIB30BAHUSA DHEPT' U 3AKPYYEHHBIX IIOTOKOB
B MHHOBAIIMOHHOM TEXHUKE

Jykonuna O.A., Cesimanon C.C.
Poccwiicknii rocyzapcTBEHHBIH re010ropa3BeJOYHbII YHUBEPCHTET
um. C. OpmxoHukuaze, Mocksa, Poccus

3aKkpy4eHHbIE Ta30)KHKOCTHBIC NMOTOKH HaOIIOAIOTCS BO MHOTUX SIBJIICHUSIX NPHPOABI U
YacTO MCHOJIL3YIOTCS B Pa3IMYHBIX OOJIACTSX TEXHUKH M MPUPOJOOXPAHHBIX TEXHONOTUsIX. OHH
HPUCYTCTBYIOT BO MHOTHX aTMOC(EPHBIX W KIMMATHYECKUX, IPUPOIHBIX SBICHUSX: IIMKIOHBI,
CMep4H, TOPHAJIO0, Tal(yHBI, a TAKKEe BOJOBOPOTHI B PEKax, BUXPEBOH CJIE/ NPH ABUKCHUH CaMoO-
nera u T.1. Buxpesble CTpyKTypbl HaOMIOJAIOTCS B MPUPOJE HA BCEX YPOBHSAX: OT CITMPAIBHBIX
JIHK no ranmakTtuk.

Kunernueckas sHeprus ra30’KMAKOCTHBIX MOTOKOB LIMPOKO UCTIONB3YETCs U1l MHTEHCH(DH-
KaIliX TIPOIECCOB TEIIO-MAacCOOOMEHA B SHEPIETHUECKUX YCTAHOBKAX, B BUXPEBBIX Ta30reHEpa-
TOpax, AJIsl PEryJIMpOBaHUs TATH PAKETHBIX ABUTATEJIeH, B KOTEIbHBIX YCTAHOBKAX U BO MHOTHX
JIpyTUX ycTpoiicTBax. V3ydeHue BEIIIENEPEUNCICHHBIX SIBICHUI W TEXHOJOTHUII MMO3BOJIMIIO Clie-
JIaTh KPAaTKUH aHAIN3 UCHOIb30BAHUSA HHUIIMUPYEMOT0 3aKpy4YHBaHHs TOTOKOB JKUAKOCTH H rasa
B TUZPO- U a3POJUHAMUKE.

OHepreTka. B TeXHHYECKHX YyCTPOWCTBaX C FOPEHHEM M3BECTHBI MPEHMYIIECTBA 3aKpy-
YeHHOro (pakena nepes MpsSMOTOYHBIM — HHTCHCHBHAS TYpOyIM3alus, HHTEHCU(UKALHUS POLeC-
COB CMEIICHUS], TOBBIIICHUE YKEKIIMOHHON CIIOCOOHOCTH, HANIUYHME 30H PELUPKYIISIUH, CIOCO0-
CTBYIOIIUX YBEIMYECHHUIO MaccooOMeHa. MccneroBanus 1o a3poArHAMUKE TTOKa3alH, 9YTO 3aKpyT-
Ka MOTOKA SIBIISIETCS MHTEHCUBHBIM CPEICTBOM BO3ZEHCTBHS Ha PabOUMil POLIECC B 1IEJIOM BCIIE]I-
CTBHE BIMSHUS LEHTPOOESIKHBIX CHJI BPAILICHUS HA MTyJIbCALIHOHHOE JIBIKCHUE.

Cy1iecTByeT MHOTO pa3INYHbIX TUIOB TOMOK, B KOTOPBIX B TOI MJIM MHOW CTENEHU HCIONb-
3yeTcsi 3aKpyTKa. B OOJBIIMHCTBE TOMOK IUIAMEHH HPHUIACTCS HEKOTOpasi 3aKpyTKa C IEJbI0 TI0-
BBIIICHHUsI YCTOIYMBOCTH, TOTA KaK, HAIIPUMEp, B KOTIAaX ¢ TAaHTCHI[MAIBbHON MoJavyell TOIINBa,
IIOTOKU Ha BBIXOJIC HAINPABJIAIOTCS TAaHICHIUAJIBHO K OTHEBOMY S/Ipy, 00pa3yloIeMycsi B LIEHTPE
Kamepsl. B mocnennem ciyuae Toxke BO3HHKaeT 3G QEKT LMKIOHHOTO THIIA ¥ B pe3yibTare (op-
MUpYeTCsl HUKJIOHHAsE KaMepa C JIBIJKEHHEM ITOTOKa, 3aKPyYEHHOTO BOKPYT F€OMETPHUYECKOI OcH
000pyIOBaHUSI.

B xumuueckoil npoMblliuieHHOCTH. BHenpeHne HOBBIX TEXHOJOIMYECKHX YCTPOMCTB co-
MPOBOX/IASTCSl 3aMETHBIM PaCUIMPEHUEM 00JIACTH MPUMEHEHHS PacHbUIMTEIbHBIX YCTPOICTB . B
4aCTHOCTH (DOPCYHOK pa3iMuHO KOHGUTYPALHH, a TAKXKE LIEHTPOOEKHBIX YCTPOUCTB.

B 1ieHTpoOe)HBIX (POPCYHKAX IBIKYILIASCS MO/ JaBJICHHEM XKUIKOCTh 3aKPYUUBACTCS B 3a-
BUXPUTEJIE C TAHTCHIMAJIBHO PACIONOKEHHBIMU KaHanaMH. B cBoro odepelb, OTIMUUTENBHBIA
NPHU3HAK [IHEKOBBIX (POPCYHOK, SIBISIOIIMXCS Pa3HOBHAHOCTBIO LIEHTPOOEKHBIX, COCTOUT B TOM,
YTO 3aKPy4YMBAHHUE XMAKOCTH MPOU3BOAUTCS C MOMOIIBIO 3aBUXPHUTENS, BBIOIHEHHOTO B (hopMme
IIIHEKa ¢ BHHTOBBIMH KaHAJIaMH, PacIIOJI0KEHHBIMHU Ha €r0 MOBEPXHOCTH.

B aBurarenectpoenuu. CTaloHapHOE BpallaTeNIbHOE ABHKEHHE B Fa30BBIX TypOUHaX 00y-
CJIOBHJIO X MCIOJIb30BAaHHE B CTAIIMOHAPHBIX W IEPEABIKHBIX CHIOBBIX ycTaHOBKax. OcoOeHHO
LIMPOKOE MPUMEHEHHE OHY MOJIyYHIIM B aBUALIMK B BUJIE TYPOOPEAKTUBHBIX (UMCTO PEAKTUBHBIX),
TypOOBHHTOBBIX (OOJIbIIast 4YacTh pabOTHI COBEPILIACTCS BUHTOM) M TypOOBEHTWIISATOPHBIX (4acTh
paboThI epenaeTcst Ha BEHTUIISITOP, YCTAaHOBJICHHBII BO «BTOPUYHOM KOHTYpE) JBUTATEIICH.

B runporexanueckoM crpoutenscrBe. COBpeMEHHOE THAPOTEXHHYECKOE CTPOUTENHCTBO Xa-
paKTepHu3yeTcs NPIMEHEHNEM KOHCTPYKIINHA, pabOTaIONMX C HCHOIB30BAHUEM BBICOKHUX CKOPOCTEH
Y HaropoB 1notoka. OCHOBHBIMU IPOOJIEMaMH BBICOKOHAIIOPHBIX BOJIOCOPOCOB SIBIISIOTCS 3a]iayuu
MPOMEKYTOYHOT'O TallleHHs] M30BITOYHON KMHETHYECKOH SHEPrHU MOTOKA BHYTPH BOAOCOPOCHOTO
TpaKTa U 3alluTa OCTOHHBIX MOBEPXHOCTEH COOPYKCHHS OT KaBUTAIIMOHHOH 3po3uu. DPQeKTHs-
HBIM METOJIOM PEILIEeHHs YKa3aHHBIX IPOOJIEM SIBIISIETCS HCHIONIb30BaHUE 3aKPYTKH ITOTOKA, YTO ACT
BO3MO)KHOCTH PE3KO MOBBICUTh MHTCHCUBHOCTD TAILICHUs] MEXaHHMYECKOIH SHEPrHH MOTOKA 33 CYET
ero TypOyIUT3aliK 1 YMEHBIINTb, WM TIOJHOCTHIO HCKIIFOYUTE OITACHOCTH KaBUTAI[OHHOH 3pO3UH




0o0TeKaeMbIX IIOBEpXHOCTEH BogocOpoca. 3aKpyTKa B TAKUX CIIydasX MOXKET OCYIIECTBISATECS JIFOOBIM
13 TUIIOB 3aKPYYMBAIOLIETO YCTPOMCTBA: BUXPEBBIM 3aTBOPOM, HETIOJBIDKHON JIOMACTHON CHCTEMOM,
TAHTCHIMAIBHBIMU WY CITHPAITBLHBIMH 3aBUXPHUTEISIMH, a TAKOKe YCTpoicTBamMu apyroro tumafl].

HHTepecHbIM HaNpaBlIeHUEM HCIIOJIB30BAHUS 3aKPYUYEHHBIX IOTOKOB SIBISIETCS TAKKe MX
[IPUMEHEHUE B BOZOOOHHBIX KOIO/LAX, IJIe 3aKPYTKa CIIOCOOCTBYET pACTEKaHUIO IOTOKA B IIaHE
NPY W3MEHEHHWHU HAINpPaBJICHHs ABMKCHHS YacTH €ro Ha IPOTHBOIOJNOXKHOE. B pesynbrare B3au-
MOJICHCTBHUS LIUPKYJISILIMOHHBIX TEYEHUH TPAH3UTHOM CTPyEH MOBBINIACTCS TypOyJIEHTHOCTD, YTO
mo3BoutsieT 3G (HEKTUBHO TaCUTh SHEPTHIO MOTOKA.

B nbuieynanuBanuu. B Hacrosiee BpeMsi CKOHCTPYHPOBAHO U C YCIIEXOM MCIIOJIb3yeTCs
MHOTO Pa3JINYHBIX THIIOB IIMKJIOHHBIX CEMapaTopoB IbUIM, pa3MepOM MeHee 3MKM 3a CUeT IpHuMe-
HEHHUSI BBICOKUX LIEHTPOOEKHBIX CHII CKOPOCTU. 3HAUUTEIILHO 00J1ee BBICOKHE LIEHTPOOSIKHBIE CHIIBI
MOTYT OBITb MOJY4EHBI, TI¢ B IPUHIIUIIE MOXKHO Pa3/eIUTh MOJIEKYJIbI X H30TOIIBI IO Macce.

B menunune. Pa3zpabotan u onucan npornecc nMiuiantauuu kinarnaHos cepaua (MKC), B ko-
TOPOM PaccMOTpeHa pa3paboTKa M ONTUMHU3ALHUS KOHCTPYKIHH OPUTHHAIBHOTO TPEXIIAPUKOBOTO
KJIalaHa ¢ 3aKpy4YeHHbIM ITIOTOKOM Ha BbIxoje. ONupasich Ha pe3ysbTaThl HCCIIEOBAHUS XapaKTe-
PHUCTHK 3aKpy4YEHHOT'O IIOTOKAa KPOBH, C ITOMOIIBIO OPHTHHAIBHOTO YCTPOMCTBA Ul M3MEPEHUS
HAIPaBJICHUS U BEJIMYUHBI 3aKPYTKH, aBTOPbl YTOYHHIM KOHCTPYKTHBHBIE MApaMeTpbl TpexIia-
PHUKOBOTO KJIanaHa M YIPOCTUIIN TEXHOJIOTHIO €T0 N3TOTOBJICHUS. 3aTeM ObUIM H300pETeHBI TPeX-
JIUCKOBBIH, TpexCeKIHMOHHBIN U ABycTBOpuaThiii UKC opuruHanbHOM KOHCTPYKIMH, KOTOPBIE CO-
CTaBWJIM CEMEICTBO KJIANlaHOB, O0JIAIAlOINX MaJbIMH pa3MepaMH U (OPMHUPYIOIINX 3aKpy4eH-
HBII IOTOK Ha BbIXoze[2].

B oGoramennn. Vicrionb3oBaHNEe KMHETHYECKOH YHEPTUH 3aKPYUYCHHBIX CTPYH JKHIIKOCTH,
B IIEPBYIO, OUEPeb CBA3AHO C I'MAPOLMKIOHUPOBAHUEM, KOTOPOE UMeEET OoJiee YeM CTOJIETHIOK
nucroputo ucrnonb3oBanus (1885 r.) u paccmaTpuBaeTcsi B MHOTOYHCICHHOW TEXHUYECKOW JIUTe-
parype.

B ruznporexHon0rusaX, YaCTHOCTH B THAPOTPAHCIIOPTUPOBAHUN TBEPABIX MaTepHuaioB. [laH-
HBIE O MPAKTHYECKOM HCIHOJIb30BAHHU KUHETHYECKOH YHEPTUH 3aKpyUYCHHBIX IIOTOKOB B HAY4HO-
TEXHUYECKOM JIUTepaType UMEIOTCS B OTPAaHUYCHHOM KOJIMYECTBE U IPECTABIICHBI B BUJIC TTaTCH-
TOB Ha n3obperenus [1]. B MI'PU B 90-x rogax ObLIM 3amaTeHTOBaHBI CIOCOO U YCTPOHCTBA IS
MyJIbIONPUTOTOBIECHHS U TMPOTPAHCIIOPTUPOBAHHS TBEP/IBIX MATEPHAJIOB 33 CUET KHHETHYECKOM
9HEPIUH 3aKPYUCHHBIX CTPYil KUAKOCTH [3]. BbUIM M3rOTOBIEHBI pa3nuyHble MOAU(BHUKAIIUHN YC-
TAHOBOK, KOTOPBIE YCIIEIIHO MPOILIN OIBITHO-IPOMBIIIIEHHBIE UCIBITAHUS MIPU THIPOTPAHCIIOP-
THPOBAHNH PEIKOMETAIBHBIX MOPOJ M XBOCTOB oboramenus Ha Mpmmuckom 'OKe n Bepxwe-
Juenposckom I'MK, mpu ypaneHu# npoayKTOB IepepabOTKH 30J0TOCOAEPIKAIIETO ChIPbs Ha
npuucke «OTpOXHBIHY, a Takxke onbITHbE ucnbTaHug B IOAP, IlloTnananm, kpome Toro, mpu
TUIPONIOABEME TBEPABIX MaTepualoB ¢ riyOunsl nopsiaka 100 m B akBaropun YepHoro mopsi, B
paiione ropona HoBopoccuiick. Pe3ynbraTel mo3BOJISIOT clienaTh OJHO3HAYHBIA BBIBOZ O TIEp-
CIIEKTHBE UX IIPUMEHEHUS B PA3IMYHBIX OTPACISIX HPOMBILIIIEHHOCTH.

Jluteparypa

1. B.IL Hpo6anenko, M.C. Kamuuun, H.I'. Manyxun. MeToquka n TEXHUKa MOPCKHUX e0-
JIOTOPa3BEIOYHBIX M TOPHBIX PadoT : yuel. uist CTy . BbIcL y4eO. 3aBeneHuil. — Bonrorpan : U3-
natenbekuid Jlom « Mu-®ommoy, 2010. — 352 c. : wur.

2. Ruhn M. Nitze M, Funke B. «Verfahren Zum Eincklussen van Feststoffen in hydrailishe
Fofdersysteme and Doppelbehélteranfgebelz». ITatent ®PI" IE 3144067A1 B 65 G 53/40.

3. Jpob6anenko B I1., Jlykonuna O.A., Manyxun H.I'. 3arpy3ouHo-oOMeHHast eMKOCTD st
TUAPOTPAHCIOPTUPOBAHUS ChIITydnX MaTepuanos. [Tarent PO Ne2077465 ot 20.04.97 r.



CBOBOJIHASA DQHEPI'US — TAPAMETP DO®EKTUBHOCTH
BBIINEJTAYNBAHUA METAJIJIOB

Mapkeos C.B.
markelov_s38@mail.ru, Poccuiickuii rocy1apcTBeHHBIH Te0I0ropa3Be[0IHbIIN
ynusepcuret uM. C. Oppxonukuaze, Mocksa, Poccust

Ipu pacTBOpeHHH BeleCTBAa NPOMCXOIT JiBa MIPOTHBOIONIOKHBIX MO 3HAKY Hpoliecca: pas-
pBIB CBsi3eil MOIEKYN BEIECTBA KPHCTAJUIMYECKOH PELICTKH CONPOBOXKAACTCS HOTIONIEHUEM
9Hepruu (TeIa), a peakiys B3auMOACHCTBUS HOHOB BELIECTBA C XKUAKOH (ha30i XxapakTepusyer-
csl BbIIeNeHHEM 3Heprun. Torza, HHTerpaabHas cBoOOAHAs sHeprus mponecca (o I'n6ocy, Jx /
MOJIb) MOJKET CIIY’KHTh HHAUKATOPOM, HCXO/S U3 3HAKA «ILIIOCY MM «MHHYC) 3HAUCHMI BeInuH-
Hbl —“Gopeaxll., XapaKTepU3yIOIHM CTaJHIO BbILEIauuBaHUs BellecTBa. B ciayuae 3HaKa «Iumocy
Hpolecc NPOTeKaeT Ha CTAAUM HACBHINICHUS M YACTUYHOM OCAXICHUM MOHOB M3 PAcTBOpa. 3HAK
«MHHYC», COOTBETCTBEHHO, YKa3bIBAaeT, YTO CTa[Hs HACHILIEHHs €lle He JOCTUTHYTa U MOTYT
HPUMEHATHCA METOABl UHTeHCHUKauy. TakuM 06pa3oM, HHTEHCUBHOCTD B3aHUMOJCHCTBUS XH-
MHYECKHX 3JIE€MEHTOB B IPOIeccaX BbIIIENAYMBAHUs HEOOXOAUMO OLIEHUBATH C yYETOM H3MEHE-
HHS CBOOOJIHOM dHEpruu 00pa3oBaHHUs MPOIYKTOB PEAKIMH, YUUTBIBAs aKTUBHOCTH y4YacCTBYIO-
KX B IIPOIIECCE BELIECTB.

IIprHuMast Bo BHIMaHNME TMOKasatenn K, , 1 K

P» me >

BEJIMYHUHBI CBOGO/JHOM SHEPTHU MOXKHO
OIIPEIEINUTD U3 CIEIYIOMUX (HOPMYII:
Gpp=Kpp ™ Upps )]

rae G, — oKa3aresb CBOOOIHON SHEPIUH BEILECTBA NIPOYKTHBHOIO PAaCTBOPA, KKaJl / I-MOJI;
U,., — pacueTHas BEIMYNHA SHEPIUH PACTBOPCHHS BEIIECTBA, KKaJI/T-MOJI;
K,., — nons BeniecTsa B IPOJAYKTHBHOM PacTBOPE MO OTHOIIEHHIO I-MOJL.

Gs = King (1 - 8), (2)

rae  Gpe— MOKa3atens cBOOOIHOW SHEPTUH BEIIECTBA TBEPAOi (ha3bl, KKa/T-MOIT;

U,s — DHEPTHUsl KPUCTATUTMYIECKOM PELIETKH BEIIECTBA KKaJ/T-MOJT;

King — XapakTepu3yeT OTHOLICHHE KOJIMYECTBA BELIECTBA B T MOPOIHONM MACChI K I-MOJI 3TO-
IO BELIECTBA;

& — Koo duuueHT u3BneYeHus (epexo/a B BBILIEIAUYHBAIONIMI PACTBOP) HA BpeMsl OIpeie-
JIeHUs1 CBOOOIHOW SHEPTUH BellleCTBAa MUHEPAIBbHOM (a3sl, 1. €.

Jns oueHkn 3((HEKTUBHOCTH MPOTEKAHHs IPOLECCa BbIIIEIAYMBAHUS BBOJMTCS HHTE-
rpajbHBIi MOKa3aTenb /,, KOTOPBIIl KOMIUIEKCHO YYUTBHIBAET BIUSHUE T€OXUMUYECKUX U THUIPO-
JIMHAMHYECKHUX YCIOBUIl Ha MHTEHCUBHOCTD IIEPEX0/1a IMOJIE3HOT0 KOMIIOHEHTa B PacTBOP U OIIpe-
JiensieTcs mo popmyJie:

U = PP , (3)

JieHcTBUTENBbHON TpH 3HaUeHHH € < 50-55%.

OueHnM 3HaueHHe TokaszaTens M, Ha TpUMepe BBIIETAYMBAHUS MOJMOJCHA W IIMHKA
onbITHOTrO Ostoka mpu gocturaytoM 3HaueHud JK:T =~ 0,6, sHeprusi KpUCTAUINYECKON PEIICTKH
cocTaBuT: 2765,88 kKan/r-mon — At Monub/eHa; 855 Kkain/ Moy — IUIsl [IMHKA, COICPKAHUE MO-
mbieHa B ombITHOM O1oke 13,8 r/T, muHka 512 r/T.

Monekynsipaass macca MoS, u ZnS, coctaBnser 160 u 97 r—wmon. Torma 3HaueHue
K= 13.8/160 = 0,086 — mist MmonubaeHa u 5,3 1JIst [IMHKA.

BennunHa cBOOOHOM MOBEPXHOCTHON SHEPTHH TBEPAOro Teja 10 Havaia BbIIIeIaqrBa-
HHS COCTaBHJIA:

G = 0,086 x Uy, = 0,086 x 2765,88 = 327, 9 kkan — st MOJIMO ICHa;
Gy =5,3 x Uz, =5,3 x 855 =5044,5 xkan — nuHKa.
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Omnpenennm BenmuuHy ¢. OOIIee KOJIUYECTBO pacTBOPOB C CofepKaHueM MoynbaeHa 1 Mr/i cocra-
puo: 0,11 M*/T x 2187 T = 240,6 M°. Takasi e BeIMYHHA 0ObEMa pacTBopa COOTBETCTBOBAJIA U
cpenHemy cozepkanuio 4 mr / 1. Torma KOITMYECTBO BBIIEIOYSHHOTO MOJHO/ICHA, 33 3TOT MEPHO/,
COCTaBHJIO:

1 mr/m x 240.6 M° + 4 Mr/1 x 240,6 M® = 1,2 kr, a 3nauenne £ = 1,2/30,2 = 0,0397. Coot-
BETCTBCHHO, 3Ta BEJINUMHA JUIA IIMHKa paBHa 0,0329.

B npomyKTHBHOM pacTBOpe MONMO/IEH HAXOWUTCS, B OCHOBHOM, B Buje Komiuiekca HMoO.,

a IIWHK, COOTBETCTBEHHO, ZnSO4 Vicxozs u3 sToro, pacyerHas BenuwdnHa U, 711 MOIHOIeHa co-
craBut 4046,38 kkaJ/r — MOJI, I IMHKa — 736,6 KKaJ / MOJIL.

Ha pacuerHoe Bpemst (6 Helenb SKCIUTyaTallK) COJEpKaHHE MOJIMOJCHA B NPOIYKTHB-
HOM PacTBOpPE COCTaBIISLIO 4 /M’ ,anmaka 110 /M’ , Toraa BenuuuHa Kj,, = 4/161 = 0,025 — s
monubaeHa u 0,68 IS [MHKAa.

PacuetHbie Benn4nHbI CBOOOAHON SHEPTUH PACTBOPEHHBIX BEIIECTB:

Gy, = 0,025 x 4046,38 = 101.2 xxan — a1 MonubIeHa;
G,p = 0,68 x 736,6 = 501,6 kkan — 111 IIMHKA.

Bennunner Gm,;, Ha pacCCMaTpUuBaA€MOE€ BPEMA BBILICIAYMBAHNA, YMEHBIIAOTCS C YYETOM KO-
SCI)CI)I/II_IHCHTS. H3BJICUCHHUSA U COCTABAT:

Gus=237,9 - (1 —0,0397) = 228,5 kKan — Juis1 MoJIMOACHa;
Gus=15044,5 - (1 —0,0329) = 4878,5 kkai — JuIsl MHKA.

Torna nokazatens #, pasen: 101,2 kkan / 228,5 kkan = 0,44 — s monubaena u 501,6 kkan/
4878,5=0,1 — nis uHKA.

3HaueHMsI HHTETPAIBHOTO MOKa3aTess M, CBUACTENbCTBYIOT, YTO MUHEPATH3ALHs [IMHKA
sBIsieTcsl OoJiee TPYAHOBCKPBIBAEMOM (Ha HAyallo BBIIIENAYMBAHMS) 110 CPAaBHEHHIO C MOJIHO-
JI€HOBOIA.

BriBoasr:

1. U3meHeHue (U3MKO-XMMHUYECKOTO COCTOSIHUSI CHCTEMBI BBIIIEIAYMBAIOIINI PacTBOP
TBepaas (aza onpenessieTcs COCTOSHUEM €€ YHePreTHYECKOTrO PaBHOBECHS.

2. CpaBHEHHE BEIMYHMH CBOOOIHBIX 3HEPIUH BelecTBa TBEpIOW a3kl M NMPOJTYKTHBHOTO
pacTBOpa, pacCUMTaHHbIE C yYETOM dHEpreTuueckux koddouimentoB depcmana, ABISIETCS OCHO-
BOI 711 OLleHKH 3()(hEeKTHBHOCTH Tpoliecca pa3pyIleHHs (BBIIIEIAYNBaHUS) MUHEPAILHON (a3bl.

3. UnterpansHblii mokasarens M, paBHbBIA OTHOIICHUIO BEIHYMH CBOOOTHBIX JHEPrUil Mo-
JIE3HBIX KOMIIOHEHTOB B IIPOJYKTUBHOM pacTBOpE M TBEPIOH (ha3e, KOMIUIEKCHO YYUTBIBACT U 3a-
BHUCHT OT U3MEHEHHS TCOXUMUYUECKHX U THAPOJUHAMUYCSCKHIX YCIOBHUI Ipolecca BhIIETAuHBaHHs.



TEXHUYECKAS BO3MOKHOCTb ) KEKTOPHOM BLIEMKH
MATHETHTOBBIX IECKOB B IIEJIb®0OBOM 30HE

Buabmuc A.JL, Kozios MLIO.
Poccwiicknii rocyzapcTBEHHBIH re010ropa3BeJOYHbII YHUBEPCHTET
um. C. OpmxoHukuaze, Mocksa, Poccus

B nacrosiiee Bpemst cymecTByeT 00JIbIIOe KOJIMYECTBO KOHCTPYKTHBHBIX CXEM Pa3iIM4HBIX
[0 HA3HAYCHUIO TUIIOB BOJOCTPYHHBIX HACOCOB — 9KEKTOPOB: LIEHTPAIIHBIC, C KOJIBIEBBIM IO~
BOJIOM JKHJIKOCTH, KOMOMHUPOBaHHBINH, C BCACBIBAIOLICH JMHHEH, MHOIOCOIUIOBBIC, MHOTOCTY-
neHyateie. B ropHOI00BIBAIOIICH MPAKTHKE IIHPOKO HCIIONB3YIOTCS THAPOIICBATOPHI (OHU IKe
KEKTOPBI) KOJBLEBOTO M LEHTPAIBHOTO THUIOB. B MOPCKMX YCIOBHMSAX HauOONBIIMH HHTEpec
IIPEACTABISIIOT KOHCTPYKTUBHBIE CXEMBI BOJIOCTPYHHBIX HACOCOB IS TUAPOIIOABbEMA, C JUIMHHON
BCachIBaroOIIeH TMHHUEH.

CotpyaHukaMu Kadeapsl FeOTEXHOJIOTHH U KOMIUICKCHOTO OCBOCHHUSI MECTOPOXKACHHUH T10-
JIE3HBIX MCKOIAeMbIX ObLI pa3paboTaH METOAMYECKHH IOJXOA M HPOBENCHBI PACUeT TEXHUKO-
SHEPreTUYECKHUX MapaMeTPOB ISl TEXHOJIIOTHH C MPUMEHEHHEM KEKTOPHOTO CHapsija IS JOH-
HBIX OTJIOXKEHHMH MarHeTHUTOBBIX NECKOB, OOBIYHO JIOKAIM30BAHHBIX B IPHOPEIKHO-MOPCKOI 30HE
(wenbge) xapakrepusix st Oununmuackoro Mops, Kypunbekoit rpsaasl (Pyuapckoe, Utypyn-
CKOE U APYTruX MecTopoxaeHui), bantuku u Ueproro mopsi.

VcxomHBIMY JaHHBIMU SIBIIIOTCS CJIEYIOIIIE MapaMeTphl: IPOU3BOAUTEILHOCTD 110 TBEPJIO-
My — Qr = 300 1/49ac u 600 T/uac; 0ObeMHasi ITIOTHOCTh MarHETUTOBBIX MeckoB — 2900-3800 Kr/M3,
B pacuerax mpuHaTa 3000 Kr/M’; pacueT IMPOM3BOTUTCS OTACIBHO JUIS KAXKIOTO HHTEPBAIA TIy-
6uH oT 10-50 MeTpoB; TeXHHUUYECKHUE CPEACTBA /IS BHITPY3KHM MarHETHTOBBIX MECKOB — JIBa BHUIA
Oapxa 1 TPIOM JOOBIYHOTO CYJIHA.

Pacyer Bcex TEXHOJIOTHYECKUX MApaMeTPOB 3KEKTOPHOTO MOABEMA IPOBOAMICS C YUETOM
B3aUMOYBSI3KH PACXOHO-HAIIOPHBIX MapaMeTpoOB IpoLecca MKEKTUPOBAHUS M HAIOPHBIX BO3-
MOXKHOCTEH HEMOCPEICTBEHHO 3XKEKTOpa C YUETOM JUIMHBI M BHYTPEHHErO AUaMeTpa BBIIAYHOTO
mynbnosoja. [loatoMy MeTononorus Mopsijika pacueTa HayalbHbIX pabouuX MapaMeTpoB 00bEM-
HBIX KOHIIGHTpPALMi TBEPJOro B TMIAPOCMECH IIPU BCACHIBAHMM M Ha M3JIMBE B 0apiKy, a TakkKe
IUIOTHOCTEH I'MAPOCMECH U YUHUTBIBAJIA CTPOTO ONPEAEJICHHbIE COOTHOIIEHUS! TOTOKOB Ha BXOJIE B
KEKTOP C y4ETOM 3HAYCHHUH pabOuMX U KPUTHIECKUX CKOPOCTEH TS Ope/IeeHNs] BHY TPEHHETO
JMaMeTpa BBIIAYHOTO TPyOONpoBoa.

MHOrouHclIeHHbIe pPacYeTHbIE JaHHbIE, MOJNYYCHHBIE B PE3yJIbTaTe aHAMTHYCCKUX HCCIIe-
JIOBaHHUH MO3BOJIIOT CIEIaTh BBIBOI:

1. IIpoBOANTH MOABOAHBIE NOOBIYHBIC PAOOTHI IKEKTOPAMH C TOCTATOYHO 3HAYUTEIBHBIM
k03 dunmeHToM KeKun (@ > 1,2 XapakTepu3yrLUIMNACS OTHOCHTEIBHBIM PACXOIHBIM MapaMeT-
pOM), HE XKeJIaTeIbHO, TAK KaK PeKUM pabOTHI TaKMX HKEKTOPOB KpaiHe HEe YCTONUYMBBINA M J10C-
TaTOYHO HHEProeMOK, IMOCKOJbKY BCAachIBAEMbIH O0OBEM TBEpPAOrO ONpEAeNsieTcs He 3a cyeT
YIIy4IISHMs Ipoliecca IMyJIbIOIPUTOTOBICHHS, @ B Pe3yJbTaTe KEKTHPOBAHUS OOJIBIINX 00be-
MOB ruzpocmecu Q.

2. Ilpornecc MOAroTOBKU JOHHBIX OTJIOKEHUI K BCACHIBAHUIO MMEET Ba)KHOE 3HAYCHUE IS
a¢dexTUBHON IKCIITyaTaly MKeKkTopa. Tak dKCIuTyaTanust 3KEKTopa Py OJHOM M TOM JKe JHa-
MeTpe BbliauHoro Tpyoomposona D = 273(249) mum (rimy6una mopst H =10 M) Bceneno 3aBUCHT OT
BO3MOXHOCTH U 3()(eKTHBHOCTHU TyIbronpurotoienus. [Ipu oobemuoit konenTpammu S = 0,15,
paboTa 3KEKTOpa «H3 IOJ| CJIOSD» JOCTaTOYHO (P PEKTUBHA MPU HEOOJIBIIONH PHEPIOEMKOCTH ITIPO-
mecca W =110 xBr.

3. Jlns 9KCIUTyaTaluu KEKTOpa UMEETCs JIOIyCTUMOE COOTHOIICHUE pabouei U KpuTHde-
ckoii ckopocti (35> Uy, Ha 5-15%), [IpuBectu OamaHc cKOpOCTel B HOPMAIBHBIA PEXKUM MOXKHO
MyTeM Ho00pa (3aMeHbl) JUaMeTpa BEIXOIHOM TpyOBI.

VMeHblIeHHEe 3HAYNTeIbHON pasHHIEl pabodeit 8y u kputHueckoit Uy, CKopocTel BO3MOXKHO
[IPY YBEJIMYCHUH AWAMETpa BHYTpeHHero Tpybomnposoaa ¢ D = 273(249), 299(275), 473(450) mm
JI0 YTO BEJET U K YBEJIMYEHHIO YHEPrOEMKOCTH 3XKEKTOPHOTO MObeMa.



4. V3MeHeHHEM [HaMeTpa BBIIAYHOrO TPYOOIPOBOJIA MOXKHO YIPABIATH PAa0OYUMU M KPH-
THUYECKUMHU CKopocTsiMH. [Ipu HeBepHOM BBIOOpE JHMaMeTpa BbIIAYHOro TPyOONpOBOJA, SHEProeM-
KOCTb IIPOIIECCa KEKTUPOBAHUS MOXKET 3HaUUTeIbHO Bo3pacT ¢ W = 110 kBt no W =438 kBr.

5. YBenunuenwue rayouns orpabotku ¢ 10 m 10 20 M (D = 273(249) mm) BeeT K MOBbILLIE-
HUIO YHEProeMKOCTH Ipouecca oTpaborku co 110 no 207 kBT n pabovero namopa Hy ¢ 61,2 no
115,0 m. Boz. cr. Takast e 3aKOHOMEPHOCTh HAaOIFOACTCS U TIPH yBEIMYCHUH TIyOUHBI OTPaboT-
ku ¢ 30 1o 50 M. DHeproemkocTs npouecca u3Menurcs ¢ 304 no 498 kBT, a pabounit Hanop mno-
BbeICHTCS ¢O 169 M 110 277 M BOI. CT.

B wurore:

1. Ilpu enybune paspabomru H=10 m, BO3SMOXXHO UCIOJIb30BaTh JBa BAPUAHTA KOH(UTYypaLun
KEKTOPHBIX CHapsI0B. JlmaMeTp BBIIAYHOTO (TPAaHCIIOPTHOTO) TpyOomposona D3 = 273(249) mm;
JaMeTp BcachiBaroiero oteepctust Dy, = 70 MM; HE0OXOIMMO ZBa BOASHBIX Hacoca ¢ Tojaveit
Qo>357 M /uac u HanopoM Hy,>61,2 M Boz. cT. YenbHas S9HEProeMKOCTh MpoIecca MKEKTUPO-
BaHUsI, THIPOIOAbEMA U THAPOB3BEeLINBaHus cocTaBuT = 0,37 kB1/T.

IIpu ucnosnp30BaHUU JBYX T'HAPOAOOBIYHBIX CHApsIOB (C ANAMETPOM BBIIAYHOTO TPYOO-
nposoga D3 = 299(275) mM; nuamerpoM BcachiBaromiero oreepctus Dy, = 87,5 MM; HeoOxomuMo
JIBa BOASHBIX Hacoca ¢ 00IIel nogadei Q0>399M3/qac 1 HanopoM Hyae>67,9 M Bog. cT. YaenbHas
9HEProeMKOCTh MPOLecca MKEKTUPOBAHUS, THAPOIOIbEMA U THAPOB3BELINBAHUS COCTABUT ( =
0,45 kBT/T.

1. IIpu enybune paspabomxu H = 20) m, npeANOYTUTENBHEE UCTIOIB30BaTh THAPOIOOBITHON
CHaps/ CO CIEAYIOIMMH TEXHUUECKUMH XapaKTePUCTHKAMHU: IHaMeTp BbIIAYHOTO TPyOOIpoBoaa
D; = 273(249) mm; muamerp BcachIBaromiero orBepctust Dy = 67 MM. J[Ba BOASHBIX Hacoca ¢ 00-
wweit noxadeit Q>357M°/dac 1 HamopoM Hyae> 115 M. BO. CT. IIPH y/IGNBHOM SHEPrOEMKOCTH TPO-
recca MKEKTUPOBAHUS, THAPOIOAbeMa U ruapoB3BenBanus q = 0,69 kBT1/T.

ML Iipu enybune paspabomxu H= 30 m, U3 AByX BO3MOXHBIX BAPUAHTOB IPEANIOUTHTEIbHEES
HCIIONB30BaTh THAPOIOOBIMHON CHAPSI CO CIIEAYIONMMH TEXHHYECKUMH XapaKTePHCTHKAMU: AHAMETP
BbIIauHOrO TpyOonposona D3 = 273(249) mm; auamerp BeachiBarowiero orsepetus Dy = 50 mM. [IBa
BOJSIHBIX Hacoca ¢ oOIied rnomayeit Q0>367M3/qac 1 HarmopoM Hy,> 169 M Box. CT. mpu ynensHOU
9HEPrOEMKOCTH MPOIIECcca NKEKTUPOBAHHS, THAPOIIObeMa U TiapoB3BerBanus q = 1,01 kB1/T.

IV. Ilpu enybune paspabomxu H = 40 m M Ipou3BOANTENBHOCTH 110 TBepaoMy 600 T/gac Bo3-
MOXKHO:

a) UCITONIb30BaTh 2 THAPOAOOBIUHBIX CHapsiia MpoM3BOAUTENbHOCTRIO MO 300 T/4ac co
CIICAYIOIMMH TEXHHYSCKUMH XapaKTepPUCTHKAMH: JUaMEeTp BblJayHoOro tpybompoBoxa D; =
273(249) MM; quameTp BcachlBaroliero orsepctus Dy =45 MMm. JIBa BOIsSHBIX Hacoca ¢ oOIei
roavyen Q0>367M3/qac 1 HarmopoM Hy,c>223 M BOJI. CT. TIpH YAENBHON SHEPrOeMKOCTH IIpoLecca
KEKTUPOBAHMS, THAPONOABEMA U T'HpoB3BenBanust q = 1,34 kBT/T.

0) MCIONB30BaTh OJMH T'MAPOJOOBIYHOI CHAPS CO CIEAYIOIMMHI TEXHHYECKHMMH XapaKTe-
PHUCTHKaMH: AMaMETp BbIJavyHOro TpyodomnpoBoaa D3 = 377(347)MM; quameTp BCachIBAIOLIETO OT-
Bepctus Dy = 90 mm. BoasiHoit Hacoc ¢ mogaueit Q0>798M3/l1ac 1 HatopoM Hy,c>301 M Boz. cT.
IIPY YAEIBHON SHEPrOEMKOCTH TIpOIiecca »KEKTHPOBAHUS, THAPOIOAbEMa U THAPOB3BEIINBAHIS
q=2,01 xB1/t.

V. Ilpu enybune noovema H = 50 m, NIpeanodYTUTEIbHEE HCIOIB30BATh T'MIIPOILOOBIYHOM
CHapsiJ CO CJIEAYIONMMH TeXHUYECKUMHU XapaKTePUCTHUKAMU: JIMAMETP BBIAAYHOrO TPyOOIpoBoIa
D3 =273(249) mM; nquametp BcachiBatomero orsepetus Dy, = 42 M. J[Ba BOASHBIX Hacoca ¢ 00-
el mojgaven Q0>367M3/qac U HanmopoM H,,c>277 M BoA. CT. IpU yAEIbHOH PHEPrOEMKOCTU
nporecca MKEKTUPOBAHUSL, THIPOIOIbeMa U THAPOB3BelnBanus q = 1,66 kB1/t.
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NEPCHEKTHUBA UCMOJIb30BAHUA KNHETUYECKOM SHEPT U
3AKPYTKH XKUJKOCTH B 3ATPY3OUYHBIX AIIITAPATAX

Buabmuc AJJL
Poccwiicknii rocyzapcTBEHHBIH re010ropa3BeJOYHbII YHUBEPCHTET
um. C. OpmxoHukuaze, Mocksa, Poccus

M3BecTHBI pa3nMyHbIC TEXHUYECKHUE IMPEAJIOXEHHS W YaCTUYHO OIBITHAS peau3als HC-
OJIb30BAHUSI SHEPIHH IIEHTPOOCKHBIX CHIJI BPAILCHHUS HA IyJIbCALIMOHHOE JBIDKCHHE HPH THIPO-
TPaHCNOPTUPOBAHUM TBEPABIX MAaTEPHUANIOB, IIPH BUXPEBOM 3arpy3Ke ropHOil Macchl B TPaHCHOPT-
HBIIi TPyOOIPOBOI.

B nuTepaType ncnonb3yloTesl pa3iMyHble TEPMUHbI IPUMEHHTENBHO K 3aKPYUSHHBIM HOTO-
KaM: BUHTOBBIE, BUXPEBbIC, 3aKpYUCHHbIC, BPAIAIONINECs, INPKYJIAIMOHHBIC U JIPyTHE.

IToTokM KMAKOCTH, MMEIOLIME IOCTYNATENIbHO-BPALIATEIbHOE ABMIKEHHE OTHOCHTEIBHO
ocu B obmemM cirydae o O.D. BacunbeBy Ha3bIBalOT IMUPKYISHOHHBIME. [loTOKHM, Xapakrepu-
3yeMble HATMYMEM BUXPSl CKOPOCTH — BHXpeBble. OTIMYUTENEHOH 0COOEHHOCTBIO BUXPEBBIX I10-
TOKOB SBJISIETCS HEPAaBHOMEPHOCTh PACIPEEIICHUSI MEXaHHYECKOH SHEPIHU XHUIKOCTU B IIOIIE-
peYHOM ceueHUH. YacTHBIM Cily4aeM BHUXPEBBIX IOTOKOB, KOT/IA JINHUM TOKA COBIAJIAIOT C BUXpe-
BBIMH JIMHUSIMH, SIBIISIFOTCSI BUHTOBBIE NMTOTOKH. 11X 0COOCHHOCTBIO SIBIISETCSA HMOCTOSIHCTBO MeXa-
HUYECKOH SHEPIHH JKMIKOCTH B MONEPEYHbIX CeueHusX. Takum o0pa3oM, 001UM CilydaeM MoTo-
Ka, TIOCTYIIaTeIbHOE JIBIJKCHHE KOTOPOTO COIPOBOKAACTCS BpAIaTEIIbHBIM, SBIISCTCS IUPKYJIS-
IIHOHHBIA OTOK.

3aKpyd4eHHBIMU TTOTOKaMH, MO HaIIeMy MHCHHIO, Ha3bIBAIOTCS MCKYCCTBEHHO CO3JaHHBIC
LUPKYJSILMOHHBIE BHXPEBBIC IMOTOKH (MCKyCCTBEHHbIE cMepun). OHM MNpPEACTaBISIIOT co0O0i
CJIOKHOE TEYECHHUE, XapaKTEPU3yeMOoe HENPEPHIBHBIM M3MEHEHUEM I10JICH CKOPOCTEH M JAaBJICHUS
BO BCeil 00J1aCTH, 3aHATOMN JBIDKYIICHCS )KUIKOCTHIO.

Ha kadenpe reoTexHOIOTHH U KOMILIEKCHOTO OCBOCHHSI MECTOPOSKACHHUHN ITOJIE3HBIX UCKO-
MaeMbIX TOCJIeAHee JBaALaTHICTHE BeAyTcsl paboThl MO HAyYHO-TEXHHYECKOMY OOOCHOBAHUIO,
pa3paboTKe 1 UCTIBITAaHUSIM KOHCTPYKIIUI NCTIONB3YIOMINX KHHETHYECKYFO SHEPTHIO 3aKPY4YEHHBIX
CTPYH JKUIKOCTH JIJISl TIOBBIMICHUSI 3 (GEKTUBHOCTH TPyOOIPOBOAHOTO TPAHCIIOPTA Ha Oa3e 3arpy-
304YHBIX aIlllapaToB KaMepHOro Tuma. Ha mepBoM sTamne Oblia NMpoOBe/ieHa UX CHCTEMaTU3alus 110
(akTopy pasrpy3Kd ruapocMmecu B TpybonpoBon (puc.l): rpaBUTanMOHHBIE, CTPYiHBIE (B BOC-
XOJAIIEM U HUCXOJLIEM IOTOKAX, C PACHbUICHUEM XKUIKOCTH Yepe3 Haca/Ky), QUIbTPaLMOHHbIC
(c orpaxxnarouieii Tpy0Ooi, ¢ TEIECKONMNYECKUM BCACOM); C UCIIOIb30BAaHUEM 3aKPYUEHHOTO MOTO-
Ka XXMJKOCTHU (3a CYET TAaHT'CHIMAIBHOI MOABOJKHU y TUIOCKOTO JIHA KaMephl); 3a CYET TaHTCHIH-
AJIBHOTO MO/ABO/IA ¥ BUHTOBOM MEPErOPOJIKH.

AHanu3 TUIPOAMHAMMKH Pa3rpy3Ku THIPOCMECH B TPYOONpPOBOJAX BCEX IEPEUHCICHHBIX
TUIIOB KaMEPHBIX aIIapaToB MOKAa3all, YTO KAXK/BIH U3 HUX XapaKTEPU3YeTCs PAa3IMIHBIMU HHIN-
BUJIyaJIbHBIMHU TEXHUYECKUMH HEIO0CTaTKaMH: 00pa30BaHUE CBOIOB Y BBITYCKa (3aKyIoOpKa), HH-
TEHCHUBHBIH M3HOC MEXaHWYECKUX MOOyANTENeH, HapylIeHHEe YCTOMYMBOCTH I10/1a9U THAPOCMECH
n3-32 OTPaHUYEHHBIX BO3MOYKHOCTEH YNpaBIeHHS MapamMeTpaMH CJOsl CMELIEHHs! Cpell, TOTepH
MOMEHTA HAa4aJIbHOI SHEPriH 3aKPyTKH Ha BpalleHHE BCEro MOTOKA THAPOCMECH IO JHY KaMephbl,
u apyrue. OOIUMHU HEOCTATKAMH SIBIISIFOTCS CIIOKHOCTh KOHCTPYKIMI M HECTAOMIIBHOCTD MOJia-
YW THAPOCMECH B TPYOOIPOBOJ, YTO OCOOCHHO HEraTHBHO BIIMSIET IPH OOOTAIICHHH LIEHHOTO
KOMIIOHEHTA U3-32 CHU)KCHUSI €0 U3BJICUCHUS.

AHaIUTHYECKHE U 3KCIIEPUMEHTAIBHBIC HCCIICIOBAHMS ITO3BOJIMIM Pa3paboTaTh W YCIICITHO
UCTIBITAaTh PA3IMYHbIe KOHCTPYKIMH 3arpy304YHbIX arIapaTtoB ¢ HMCIONB30BAHUEM KHHETHUYECKOMH
SHEPrUy KOaKCHAJIbHOI 3aKPYUEHHOH CTPYH JKHKOCTH, KOTOPasi TEHEPUPYETCS B KOJIBIIEBOM 3a30-
pe HarnopHOro (BHELIHEro) BOAOBOAA U BHYTPEHHETO BBIIAYHOTO (TPAHCIIOPTHOTO) Iy IbHOBO/A.

3akpyTKa >KHJIKOCTH OOECIIeYMBACTCsl TAaHTCHIMAJIBHBIM II0/BOJIOM HAIlOPHOTO BOJOBOJA
(oT Hacoca) K KONbIIeBOMYy 3a30py [1]. B ommdune ot accuMeTpudHOro TeueHus, BOSHUKAIOIIETrO pH
paanajibHOM IIOABOJE B KOJIBLICBYIO LICIIb, IIPU TAHICHUUAJIBHOM — 3a CUCT ONITUMHU3ALUU €€ IJINHBI
MOXET OBITh JOCTHTHYTO BBHIPAaBHUBAHUE OCEBOW CKOPOCTH IO OKPYKHOCTH, 4TO 0OecreynBaeT



OCCEeMHUTPUYHOCTH MOTOKAa. KpoMe TOro, B 3aKpy4EHHBIX CTPYSIX YTOJ PACKPBITUSI 3HAYUTEIIHHO
Oouiblile, 4eM B NMPSIMOTOYHBIX, YTO OOBSICHIETCS TEM, UTO MPU 3aKPYTKE PE3KO MHTEHCH(HULPY-
eTcsi MacCOOOMEH MEXKy CTpyeil u okpyskaromel cpenoi. O6pa3yeMslil IpH 3TOM yCTOHUYMBBIH
CIIOH TICEeBIOOKIKEHUsT (TPH OMPEACIECHHBIX CKOPOCTSX) (OPMUPYET CTAOHIIBHYIO pasrpys3Ky
(mmozrauy) BBICOKOHACHIIIEHHOW THApocMecH (>35% 1o 00beMy) B TPaHCHIOPTHBIA TPYOOIIPOBO/I.

1. I'paBuTALIMOHHBII:

a) HenocpeoCcmeeHHO 8
HanopHwiil mpyoonpoeoo;
0) yepesz cmecumenvHyO
Kamepy;

6) npu NOMOWU MeXaHU-
yecKkux nooyoumeseti;

2) eudpoOUuHamuKa epa-
BUMAYUOHHOLL Pa3ePY3KU.

2. CrpyiHblit:

a) 6 gocxoosuem u

6) 6 HUCXO00sUIEM NOMO-
Kax; 6) ¢ pacnwiienuem
JACUOKOCMU Yepe3 KOHU-
4ecKylo HacaoKy;

2) 2UOPOOUHAMUKA
CmpyUuHO paszpy3Ki.

3. OUIBTPAIIOHHBII:
a) punbmpayuonHsill ¢
ocpadxcoaioweii mpyoou
U MenecKONU4ecKum
ecacom (0);

4. C ucnoapb30BaHUEM
3aKpy4YCHHOTO IMOTOKA
vi—  JKHUIOKOCTH:
a) 3a cuem maHeeHyu-
AIbHO20 N00B0OA Y
NIOCK020 OHA Kamepbl,
6) 3a cuem maneenyu-
anbHO20 N00BOOA U GUH-
Mool nepe2opooxuU.

5. a) c ucnonvzosanuem
KOAKCUANbHBIX 3aKPY-
YEeHHBIX NOMOKOB.

Puc. 1. OcHoBHEIE c110COOB! HOPMUPOBAHHS THIPOCMECH B KAMEPHBIX MTHTATEIIX

Jluteparypa
1. Jpobanenko B.I1., Jlykonuna O.A., Manyxun H.I'. 3arpy3ouHo-oOMeHHast eMKOCTb JUIs
TUAPOTPAHCIOPTUPOBAHUS ChIITyynX MaTepuanos. [larent PO Ne2077465 ot 20.04.97 r.
2. Manyxun H.I'., Jlykonuna O.A., JIeB A.M. Pacimpenne obnacty mpuMeHEHHs] HOBBIX KOH-
CTPYKILHH THIPOTPAaHCIOPTHBIX anmnapaTos // M30panuble Hayunsle Tpyasl. K 100-netuto co qus
poxnenus mpodeccopa C.M. lllopoxosa. Mocksa, 2006 r. U3x. PITPY.



MN3BJIEYEHUE OBCAJHBIX TPYB U3 MOPCKHX CKBAKWH
TP BYPEHHU HA POCCBIIIN

Kanunun U.C., Cennen A.H.
Poccwiicknii rocyzapcTBEHHBIH re010ropa3BeJOYHbII YHUBEPCHTET
um. C. OpmxoHukuaze, Mocksa, Poccus

OnHOM U3 BaXKHBIX 3aj1a4 B 00LIel npobieMe MOPCKOro OypeHHMs IPH IOMCKaX U pa3Be/ike
POCCHINHBIX MECTOPOXKICHUI SIBISIETCS M3BJICUYeHHE TPYO M3 ckBakuHbl. [logbem oOcaaHBIX
TpyO sBISETCS TPYNOEMKOH omeparei, He0e30MmaceH U COCTaBJISeT 3HAYUTEIbHYIO YacTb M3
ob1ero 6anaHca BpeMeHH Ha OypeHHe CKBaXHHBI. [IpH M3BJICYEHHH KOJOHHBI TPYO BO3HHUKAIOT
3HAUUTEJILHbIE CHIIBI CONIPOTUBIICHNUS, BEI3BAHHBIE TPEHHUEM TPYO O CTEHKH CKBa)KUHBI, KOTOPbIE
MOT'YT IIPUBECTH K 0OpBIBY TPYO MM Tpoca Jiebenku, nedopmanun 6ypoBoit BbIIKY, a 1pu Oy-
PEHHUHU CO JIb/Ia BOBMOXKHBI aBapUH, CBSI3aHHbIE C Pa3pyIICHUEM JIEAOBOTO MOKPOBA. Y CHIIUS IPH
U3BJICYCHUH 3aBUCAT OT JUIMHBI, JHAMETpa 00CaJHONW KOJOHHEI M COCIUHHTEIBHBIX 3JIEMEHTOB,
(hU3MKO-MEXaHUYECKUX CBOMCTB IOPOJ, BPEMEHH HAaXOXJCHUS KOJOHHBI B CKBaXKHHE, CIIOCO0a
U3BJICYEHHUS TPYO U APYrHuX (GaKTOpOB.

VBenunueHue IiIyOUHBI CKBaXMHBI NPHUBOAUT K HEOOXOJMMOCTH HCIONIb30BaHMS Ooiee
MOIITHOTO CHJIOBOTO IIPHBOAA JUIs OypoBOif 1eOeKH, OOoNbIIeH rpy30I0AbeMHOCTH BBINIKY H JIe-
OeqKu, a clieIoBaTeIbHO, OOJIBIIEr0 BOJIOU3MEIICHUSI OypOBOTrO IIABCPEACTBA — BCE ITO, B KO-
HEYHOM CYETe, BBI3BIBACT 3HAUHUTENIBHO YIOPOXKaHHE OypPOBBIX paboT B MOpe. DKCIEPHIMEHTAIEHO
YCTaHOBJICHO, YTO HAUMEHbIINE YCHINS HEOOXOIMMBI IJIsl U3BJICUEHHsI 00CaIHBIX TPYO M3 MIIM-
CTBIX TPYHTOB, 8 MAKCUMAJIbHbIC HATPY3KH BO3HUKAIOT IPH MOIBEME KOJIOHHBI U3 IUIOTHBIX BSI3-
KHX TJIMH U TPaBUIHO-TaI€UHBIX OTJIOKECHUH.

Ha Mope mpomecc U3BJIEUCHHS TPYO OCIOXKHICTCS Ka4yKOil IIaBydel OypoBOW yCTaHOBKH.
HVcnonp3oBanue 1uist u3BiIeueHUs TpyO rpeOHeit BOJH M 3amaca IUIaByYeCTH CyAHA 3alpelieHo,
MOCKOJIbKY TP 3a(pUKCHPOBAHHOM TPOCE JIEOEAKN yCUIIHS HATSHKEHUsI TpOca He MOANAIOTCS pe-
rylIupoBaHuo0. B pe3ynbrate MokeT 000pBaThCs TPOC, TMOO copBaThes ¢ GyHIaMeHTa Jebeaka
M 1eopMUpOBaThLCs OypoBast BBILIKA.

Jlnst u3BnedeHnst 00CagHbIX TPYO M3 CKBAXKHMH MPEIUIOKEHBI U MPUMEHSIOTCS CIEIyIOIHe
OCHOBHBbIE CIIOCOOBI: MEXaHUYECKIN, THAPABIMYCCKUH, THEBMATUYECKUN U MTOCCKIIMOHHBII.

MexaHH4YecKuil crocod SBISETCS TPAAMIHOHHBIM M IIOAPA3ACIAeTCs HA CTATHYECKHH U
JnuHamMuueckuid. IIpu cTaTMyeckoM MeToze M3BJIEYEHHE OCYLIECTBISECTCS ¢ MOMOIIBIO Je0eaKu
CTaHKa C NPUMEHEHHEM MHOTOCTPYHHOM TaneBoil ocHacTku. Ilpu OojplIol uinHE 00CagHOM
KOJIOHHbI BOSHUKAIOT 3HAYUTEIIbHBIC CUJIbI CONTPOTUBJICHHUS, KOrJa C IIOMOIIBIO ﬂe6eﬂKl/l HEBO3-
MOXKHO HU3BJIeUb TPYOBl M3 CKBKHHBI HJIM )K€ YCHJIHS IIPH IOJBEME MOTYT HPEBOCXOAUTD J0-
MYCTHMYIO Harpy3Ky Ha OypoByo BbIIKY. [Ipy TUHAMHYECKOM METOJIe JUIsl CHU)KEHHUS CUJT Tpe-
HHS 0 OOKOBOU IIOBEPXHOCTH KOJIOHHBI TPYO CO CTCHKAMH CKBa)KMHBI IPUMEHSIOT Pa3IMYHbIC
BUOPOMEXaHU3MBI.

I'nnpasideckuii criocod 3aKiIro4aeTcs B U3BICUCHHU KOJIOHHEI TPYO 3a CYET TaBICHHUS BO-
JIbl, HATHETAEMON HacocOoM BHYTpb KOJOHHBI[1]. Ha BepxHuii KoHer o0caJHON KOJOHHBI yCTa-
HABJIMBAIOT I'€PMETU3HPYIONIYI0 3ariTylIKy, a BOSHHKAIOIIEE IIOABEMHOE yCHINe OyHeT paBHO
MPOU3BEICHUIO JaBJICHUS BOJbI HA MUIOIIA/(b BHYTPEHHETO Ce4eHus TpyO. DTOT crocod U yCTpoi-
CTBO I €TI0 OCYIIECTBIICHHSI MOTYT IIPUMCHSTHCS CAMOCTOSATENIBHO WM C UCHOJIB30BaHHEM JIe-
Oenku U BHOpOoMexaHU3MOB. [l TEXHHYECKOW pean3aluy THAPABIMYECKOro crocoba mpeiso-
’KCHBI TPH BapHaHTA OAbEMa 00CaTHOI KOJIOHHBI U3 CKBaXKUHBI:

— M3BJICUCHHE C TIOJHOW Tepenadell CTPardBarolero YCWJIMS Ha M3BJIECKAEMYIO KOJIOHHY
TpyO ¥ IUIaBy4yto OypOBYIO yCTaHOBKY;

— HM3BJICUCHHE C Mepeavdeil CTParuBaloIero yCUIIHS TOJIbKO Ha M3BJIEKAEMYIO KOJIOHHY;

— IIOABEM C Iepe/iadeil TOIbKO YacTH CTPAruBaIOIIEro yCUIIHs Ha 00CaiHy 0 KOJIOHHY.

Jl1st HaZie)KHOTo U3BJIEUYEHHUS TPYO U3 CKBa)XKHHBI 11€J1eCO000pa3HO UCHONIb30BATh HACOCHI BhI-
COKOTO JIaBJICHUS.



Ipyu nmHEBMATHYECKOM CrIoco0e 1Mo 00CaIHOM KOJIOHHE OIyCKAIOT B BOMY AJIACTHYHBINA ITOH-
TOH C OTPHLATEIbHON IaBydyecThio [3]. IIOHTOH MMeeT KiamaHbl, BBHIIOIHEH CO CKBO3HBIM IICH-
TpaJbHBIM OTBEPCTHEM, B KOTOPOM pa3MeIIeH IMHEBMO3aXBaT. 3aTeM C IUIaByuedl OypoBoil ycra-
HOBKH OT KOMIIpeccopa MOJAIOT CXKAThIN BO3AYX B y3€J 3aXBaTa, 3aKPEIUIIOT MOHTOH Ha Tpy0ax
HArHETAIOT B HEro BO31yX. Pa3sMepbl MOHTOHA YBEIHMYUBAIOTCS, OH MPHOOPETACT MOJIIOKUTEIBHYIO
IUIABYYeCTh, HAUMHACT BCIUIBIBATH U 32 CUET CBO-
eil TOJbEeMHON CHIIBI OOECleYrBacT HEpPBOHA-
YaJIbHOE CTpAaruBaHue 0O0CAJHON KOJIOHHBI M U3-
BJICYCHHE €€ M3 CKBOKHMHBI Ha OMPEICIICHHYIO
BbICOTY. [locie KiamaHbl OTKPBIBAIOTCS U BO3ILYX
BBIXOJUT W3 IIOHTOHA, IOABEMHAss CHUJIa YMCHb-
[IaeTCs W JaTbHEWIINH MOABEM KOJOHHBI TPYO
OCYIIECTBIISIOT C MOMOIbIO OypoBOil JeOenKu.
CrientyetT OTMETHTb, YTO TIPU IPUMEHEHHH 3TOTO
crocoda MakCHMallbHas Harpyska IpU H3BIEYe-
HHU KOJIOHHBI HE MEpelaeTCsi Ha IUIABCPEICTBO
u OypoBoe 000pyoBaHHE.

Ha puc. | npencraBneHa cxema ITHEBMAaTH-
yeckoro crocoba: 1 — nebeska, 2 — 6ypoBoe IUIaB-
CpPEICTBO, 3 — 3JIaCTUYHBINA MOHTOH, 4 — 0OcaqHast
KOJIOHHA.

OOmie#t ornepanyeil pacCMOTPEHHBIX CIIO-
cO0OB SIBISIETCSl HATSDKEHHE M NIEPBOHAYAIBHOE
CTparuBaHue BCell KOJIOHHBI 0OCAaIHBIX TPYO 0/1-
HOBPEMEHHO, MPH STOM CHJIBI COMPOTHBICHHS  pyc | ) PHC. 2
OyayT HanOOJIBILIMHU.

CyIIHOCTh HOCEKIMOHHOTO CHOCc00a 3aKII04aeTCsl B TOM, YTO 00CaIHYIO KOJIOHHY COCTaBIIs-
10T U3 HECKOJIBKHX CEKIMH, COeIMHEHHBIX MeX 1Ty co00it TeneckomuueckumMu Mydramu [2]. Mydra
npecTaBisieT co00Ol 1Ba IMIMHAPA, COSJMHEHHBIX TENSCKOINMYECKH M MMEIOLIMX HepeMeleHne
OTHOCHTENBHO APYT Apyra Ha BEIHYMHY CBOOOAHOrO xo/a. KomuuecTBo CeKIMii 3aBUCHT OT JTHHBI
00caiHOM KOJIOHHBI, (PM3UKO-MEXaHHYECKUX CBOMCTB MOPOJ, a TAKXKE OT IPY30IOIBEMHOCTH TEX-
HHUYECKuX cpencts. [Ipu 3ToM criocobe u3BiIeueHHe KOJOHHbI OCYIIECTBILIIOT IyTeM IT00YEPEeTHOTO
OTpBIBA K&XKIOW CEKLHU OT CTCHOK CKBAKHHBI, YTO 3HAYUTEIILHO YMEHBIIAET OOIIee YCUIHE MPH
M3BJICUCHUH Beel KonmoHHbL. Ha puc. 2: 1 — GypoBoe riaBcpecTBO, 2 — TENECKOMUYecKue My Qrhl,
3 — cekiuu 00caqHOM KOJOHHBL [IpHMeHeHHe 9TOro crocoda Mo3BOJIUT MONTYYUTh SKOHOMHYECKUI
3¢ deKT 3a cHeT UCTOIB30BaHMs IIABCPE/ICTBA MEHBIIIETO BOJOU3MEILICHHUS 1 MaJIOMOIIIHOTO Oypo-
BOro obopymoBaHus (Je0enKH, BBIIKH, dJIeKTpoasuraress). [IpoBeseHHbIC HCIIBITAHUS OCEKIIU-
OHHOTO Croco0a mpu OypeHHH CKBa)XKUH Ha POCCHINMU Ha Hienbge SMoHCKOro Mops MOKa3alnu Ha-
JIKHOCTh M 3P (HEKTHBHOCTD UCIOJIB30BAHUS TEIECKOMMYECKUX MYy(T B KOHCTPYKLIHMH 00CaIHOM
KOJIOHHBI JUISl CHIDKEHUSI CUJI CONPOTHBIICHUS MEXK]Y TPYOAMH M CTEHKAMH CKBAXKUHBI.

Jluteparypa
1. Acees A.l'., PacionoB B.M., XBopoctoBckuii C.C. BypeHue pa3BefouHbIX CKBa)KUH
Ha menbde. — M. : Heapa, 1988, 198 c.
2. Kamuaun U.C. CnocoOGsl u3BiedeHnst obcagubix TpyO u3 ckBaxuH. A.C. Ne625018 ot
26.05.1978.
3. Kasimana U.C. YcerpoiictBo ans m3BinedeHus obOcamHbix Tpy6. A.C. Ne825769 or
04.01.1981.



MOJIEJINPOBAHUE MUT PALIUM ILJIOIIAIEI 3ACTOMHBIX 30H
JUISI TIOBBIIIEHUS THAPOJMHAMWYECKOM ITPOPABOTKH
PYJHOI'O IIACTA

1MaplceJmB C.B,, zA.mmy.ﬂm; LI, *Haxumor ®.D.
'markelov_38@mail.ru, ®'BOY BIIO, Poccuiickui rocy1apcTBEHHbII Ie0TOropasBeIOUHbIit
yausepenter uM. C. OpmxonHnkuase, Mocksa, Pocenst; *sharofovich@mail.ru, Haouiickuii
rocyIapcTBEHHBII ropHbIil HHCTUTYT, I. HaBou, PecryOnuka Y36exkucran

Ha ocHOBaHWM ITOJyYEHHBIX JAaHHBIX MOXXHO KOHCTaTHPOBaTh, YTO YEM BBIIIEC 3HAYCHUE
ko3 duimenta GunbTpanum, TeM ¢ 00NblICH HHTEHCUBHOCTHIO MPOMCXOAUT KOJIbMATALUS T10-
poBoro o0beMa IMOPOJHOrO MaccHBa. B pesynbraTe MOAEIMpOBaHUS THIPOIUHAMHUYECKON CET-
K (JIMHUI TOKA M JIMHUN PAaBHBIX HAMMOPOB — SKBUIOTEHIMAJICH) HMPOUCXOINIA MUTPALIUS 3a-
CTOWHBIX 30H B CTOPOHY CKBa)XHHBI ¢ MEHbIIel BeanunHo# Q. Tak xak BenmuuHbl Q B mporecce
9KCIIEPHIMEHTa MEHSUIUCh B JBYX COCEJHHX HATHETATENbHBIX CKBAKMHAX B CTOPOHY YMEHBIIIE-
Hust Ha 50% U, COOTBETCTBEHHO, B CTOPOHY yBenuueHus Ha 50%, 3Hauenus L; u L, Taxke Mme-
HsIuch oT 7,5 M — Ly, mo 3,75 m; L2,coorBercTBenHo, ot 7,5 mo 11,25 m. OtHomenne L/L; u
L/L, mensnock ot 2 no 0,67. Tak, KpaTKOBpEMEHHOE YBEJIMUYCHHUE J1eOUTa B 2-X HarHETaTEIbHBIX
CKB)XHHAX, OKOHTYPHBAIONIMX OJIOK psiioB, HA 50% M, COOTBETCTBEHHO, CHIDKeHHe Ha 50% B co-
CEJIHMX HArHETAaTeNbHbIX CKBAKMHAX MPUBEIO K MUTPALUM (CMELICHHIO) 3aCTOMHBIX 30H U K IIO-
BBIIICHUIO CONEPXKAHMS ypaHa B OTKAuHOI ckBaxkuHe ¢ 47 Mr / 1 10 56 mr / i1 ( Ha = 19%) B Teue-
HuM 5-7 cyToK. IIpoJomKuTebHOCTh MOBBIIIEHHOW KOHLIEHTpAIMK ypaHa cocTaBuia 4-5 CyTOK,
II0CJIe KOTOPBIX Ha4aJloCh CHIDKEHHE. [10BTOpHOE MOBHIIIEHNE JEONTOB B 2-X COCEIHUX HarHeTa-
TENBHBIX CKBAXUH M, COOTBETCTBEHHO, MTOHIDKEHUE JICOUTOB B 2-X OCTAJBHBIX, TAK)XE MPUBEIIO K
MOBBIIIEHHIO KOHLEHTpaluu ypaHa Ha 11%, ¢ 45 1o 50 mr/n. Takum o6pa3zoMm, NpH U3MEHEHUH
MIPOU3BOIUTENBPHOCTH COCEIHHX HarHeTaTeNbHBIX CKBaXUH Ha 50% B CTOpOHY YBEIMUYEHHS U
YMEHBIICHUS B OTPAOOTKY JOIOIHHUTEIHFHO BOBJICKAINCH 3arackl ypana B oobeme 30% ot 3ama-
COB, COCPEIOTOYECHHBIX B 3aCTOWHOM 30He. J{Js SUelku, cocTosAmIeld U3 YeThIpeX OTKAYHBIX H 2-X
HarHeTaTeNbHBIX CKBa)KUH, PAcUCTHAs BEJIMYHMHA JIOTIOJTHUTEIBHBIX, BOBIEKaeMbIX B [1B 3amacos,
cocraBuia 18 %, 4To 1 0Tpa3miIoch Ha MOBBILICHUN COACP)KaHUs ypaHa B OTKaYMBAEMBIX MPOIYK-
TUBHBIX pacTBopax. IIpoBeieHHBI KpPaTKOBPEMEHHBIH AIKCIIEPUMEHT ITOJITBEPIIII CXOJHUMOCTH
MPEATIOKEHHOW aHATUTHYIECKONW (OPMYJbI, O OIEHKE MapaMeTPOB PACTEKaHHsS PACTBOPOB C
MIPAaKTHYECKUMH pe3yiibTaTaMu. Ha OCHOBaHMM Pe3yJIbTaTOB HMCCIICAOBAHMH Ipelyiaractcsi Mmpu
noctwxennn BenmauHbl XK : T = 0,6 u mepe BOCCTAHOBICHHEM NMPHUEMUCTOCTH HaTHETATEbHBIX
CKBA)XHH, a TAK)KE Ha 3aKIIOYMTENILHOM cramuu npouecca [1B (cramust «oTmbIBKm», 1o B.A. I'pa-
OOBHHMKOBY), KOT/]a KOHI[CHTpAIIHs ypaHa B MPOAYKTHBHBIX PacTBOpax CHIDKaercs a0 ~ 10 mr/m,
peaIM30BBIBATH TEXHOJIOTHIO MUTPALMK 3aCTOWHBIX 30H (PMIIBTPALIMOHHBIX MOTOKOB, ITyTEM CHHU-
JKEHHMS — MOBLIIIEHUS JeOUTOB HArHETATENBLHBIX CKBAKUH 10 50%.

Jluteparypa

1. A6gynbmano WN.I'., ®aznymmuma M.U., Moce A.®. u ap. / mox pexa. Kexposckoro O.J1.
Kommexcrr mogzemuoro BeimenadnBanus. M. : «Henpay, 1992.



CKBAKMHHASI THIPOJIOBBIYA (CT'I)
MOJIE3HBIX HCKOMMAEMBIX

Ha3zapkun B.B., HoBukoB A.A., Boakos 10.U., Manxyxun H.I'.
soyuz-ruda@yandex.ru, 3A0 «COKO3PYJIA», Mockga, Poccusi.
Poccuiickuii rocy1apcTBEHHBIN Ie€0NI0ropa3Bea0uHbIil yHUBEPCUTET
M. C. Opmxonukuaze, Mocksa, Poccust

HM3BecTHO, 4TO TOPHOJOOBIBAIOIIAS OTPACIb SIBJISAETCS KanuTatoeMKoil. E€ ocobeHHOCTH co-
CTOUT B OAHOBPEMEHHOM BJIOXKCHHUHU CPEICTB B Pa3BEAKY U OCBOCHUEC MCECTOPOXKIACHHUS IOJE3HBIX
nckonaeMbix. CTPOUTENBCTBO TaKUX NPEINPUSITHH PACTATHBACTCS HA ACCATKH JIET, YTO SKOHOMH-
YeCKM He BCerja Lesiecoo0pa3HO M B HACTOsIEe BpeMsl He NpakTukyercs. Ha ceroans naspena
HEOOXOAUMOCTb T00BIUH IIyOOKO3aIEralolnX pyA U HEPYIHbIX MOJIE3HBIX UCKOMAEMbIX COBpE-
MEHHBIMH, TPOTPECCUBHBIMHU, YKOJIOTHYECKU YHCTHIMH U SKOHOMHMYECKU BBIFOAHBIMH METOJAMU
TEOTEXHOJIOTHH M B YaCTHOCTH, METOJIaMU CKBa)XHHHOM ruaponoosran (CIM), uMeronmmu psij
MPEUMYILECTB I10 CPABHEHHIO C OTKPBITHIM U MOA3EMHBIM CIIOCOOAMH.

IIporpecc B pa3BUTHH CKBOKHHHBIX I'€OTEXHOJOTHYECKHX METOAOB JOOBIYM MPUBICKACT
0oJbIIoe BHUMaHHE. JTO 00YCIIOBICHO TEM, YTO OT CKBOKHHHOM I'€OTEXHOJIOTHH OKHJIACTCS pe-
LICHHE MHOTUX BaKHBIX MPOOJIEM, CBS3aHHBIX CO 3HAYMTEIBHBIM CHIDKCHHEM Je(UIuTa B MO-
TpeOHOCTH MHOTHX IOJIE3HBIX MCKOMAaeMbIX B Poccuu, B 4aCTHOCTH, NPHPOIHO-O0raThIX JKeje3-
HbIX pyd KMA, peako3eMenbHbIX M JIParoleHHbIX METAIOB, (OCHOPUTOB U H.JAp., IPU MUHHU-
MaJIbHBIX KAHMTAIBHBIX BIOXKEHHAX M CPOKAX UX OCBOCHUS.

Merozapt CT'/] ¢ ycriexoM MPUMEHSIOTCS K 00bIYE TTOJIC3HBIX HCKOMAEMbIX, HAXOSIIIUXCS
B PBIXJIOM MJIM CIa00CIIEMEHTUPOBAHHOM COCTOSIHUM IPH CHIIBHOM OOBOJIHEHHH 3ajJexeH, Ko-
rja TpaauLHOHHBIE CIOCOOBI pa3paboTKH HEBO3MOXKHBI MJIM TPYIHO PEaln3yeMbl, HAl[pHUMED,
MECTOPOXKICHHI MPUPOIHOOOraThIX Kene3HbiXx pya benropoxackoro pymHoro paiiona KMA,
pu pa3paboTke MECTOPOXKACHHUS THTAH — UPKOHUEBBIX MIBMEHHUTOBBIX MECKOB Ha TapckoM
n TyraHckoM MECTOPOIKACHHSAX M IIPU NPOCKTUPOBAHUH U IKCILTyaTalMH SPIUPTHBIX TPYHTO-
3a00pHBIX yCTPOMCTB Ul AOOBIUM aIMa30COepIKalluX IOPOA CO AHAa Mops Ha menbde Ha-
mubuu [1, 2].

Texunosorus CI'[]

Cnoco6 CI'Jl ocHoBaH Ha (hU3MYECKOM IpOLECCe — MEPEeBOja MOJIE3HOTO HCKOMAaeMOro Ha
MeCTe 3aJieraHusl B HOJBIKHOE COCTOSIHUE ruapocMecd. CKBaKMHHAs THAPOTEXHOJIOTHS XapaKTe-
pu3yeTcs BBICOKOM crienu(uKalnneli COCTAaBISIONMX €€ MPOLIECCOB M, OTHOBPEMEHHO, TECHEHIIINM
HX B3aHUMOJICHCTBHEM.

CKBa)KMHHAs THAPOTEXHOJIOTHS BKJIIOYAET CIEAYIOLINE OCHOBHBIE IIPOLIECCHI:

— BCKPBITHE NTPOLYKTUBHOTO MAacCHBa JOOBIYHBIMH CKBaKHHAMU;

— FMAPOPa3MBbIB, Pa3yINIOTHEHHUE NPOYKTHBHOTO MacCHBa,

— TPAHCIIOPTHPOBAHUE PA3PYIICHHOTO (OTIEIEHHOTO OT 3a00s) TBEPAOro K 3yMmI(y 3Kc-
IUTyaTallMOHHON CKBa)KMHBI, MyJIBIIONPUTOTOBICHHE JOCTaBJICHHON B 3yMII) TOPHOI Macchl ajs
IIpolecca BCaChIBaHUS;

— BCAchIBaHUE F'OPHOM MACChl C y4ETOM TPAHCHOPTUPYIOIIMX BO3MOXKHOCTEl BCachlBaolIe-
rO MOTOKA; THUIPOIOIHEM T'HIPOCMECH Ha MOBEPXHOCTh C YYETOM BO3MOXKHOCTEH IOBEMHOTO
anmapara, pabOTaIOIIEro B CTECHEHHBIX YCJIOBHSAX IKCIUTYaTAlIMOHHON CKBa)KMHBI, TOBEPXHOCT-
HBI THAPOTPAHCHOPT MOAAYM THJPOCMECH Ha YCTAaHOBKU pasfeiicHUs (dYepes IyJIBIOIPOBOIbI,
MHHYS LieXa IpOOJICHHS U Ie3UHTErPaLum).

OTH TEXHOJIOTUYECKHE IPOLIECCHl TECHO B3aUMOCBS3aHbI MEX/y cOOOH M B CBOEH COBOKYII-
HOCTH HPEJCTABISIOT PELICHUE YHUKAIBHON 33/1aull — COBMEIICHUE Pa3HOCTPYKTYPHBIX MPOLEC-
COB B €IMHBII TEXHOJIOTHYECKUH IIUKJ JOOBIYM TTOJIE3HBIX HCKOMAEMBIX Y€Pe3 CKBaXKHHBI C y4e-
TOM Pa3INYHBIX TOPHO-TEOJIOTHIECKUX TpeboBaHuil k mporeccy CI/L.

K umcity 0CHOBHBIX NMPeMMYIIECTB, BHIroAHO oTiardarommx CI'/l oT TpaauIMOHHBIX CHOCO-
00B pa3pabOTKH, OTHOCATCS:



— COKpAIllCHHE KalHMTAIBHBIX 3aTPaT 3a CYET UCKIFOYCHHS 3HAYUTEIbHOM YacTH TOPHOMO/I-
TOTOBHUTENIBHBIX PabOT, TaK KaK HOCTYN K MOJE3HOMY MCKOMAeMOMY OCYLICCTBISCTCS depes
CKBXXHHBI, TPOOYPEHHBIC C TIOBEPXHOCTH.

— BO3MOXHOCTH BeICHHS paboT MpH CIabbIX, CPABHUTEIBHO HEYCTOMYMBBIX BMEIIAOLINX
nopoaax. OTCyTCTBHE B OUHCTHOM MPOCTPAHCTBE JIIOJCH U TEXHUYECKUX CPEACTB MO3BOJISET BEC-
T pabOTHI J0 MOJHOTO OOPYIICHUS] KPOBIH M CHIKATh KOA(DHUIMEHT 3amaca MPOYHOCTH HPH
pacyeTe LEINKOB, a B PsJIE CIIy4acB IPUMEHSTH CIUIOMIHYO OSCLEIUKOBYIO BEICMKY.

CoBpemMenHoe cocTosinne pa3utus meroga CI'/

B TedeHne mocneqHUX MATHAIUATH JIET LEIBIM PSIOM OpraHU3auldid ¥ npeanpustuii Poc-
cuu ObLT BBINOJHEH OOJIBIION KOMIUIEKC HAyYHO — MCCIIEIOBATEIbCKUX, IPOSKTHBIX U KOHCTPYK-
TOPCKHUX padoT 10 TeMaTHUKe CKBKUHHOM ruipono0srun. B pesynprare Obuta pazpaboraHa npuH-
LIMITHAJIFHO HOBAsi CX€Ma YCThEBOTO M BHYTpHCKBaXMHHOTO oOopynoBanus (MKCO) mis addex-
THBHOU paboThl TexHonoruu CI'JI, Ha riry6unax ot 30-50 M mo 1000 M it pa3paboTku 06BOA-
HEHHBIX PBIXJIBIX WIM CIa00CIEMEHTUPOBAHHBIX PYIHBIX M HEPYIHBIX MECTOPOXICHUH MHUHE-
pasbHOTO CBHIpbs. MoOmmbHbI 100baHOM KoMmieke CI'Jl (MKCO) no3Bomnsier U3 0JHOH CKBa-
KHUHBI 100bIBaTh OT 15 10 50 T/uac unu go 120-250 ThIc. T/ rOA NPUPOAHOOOTATOM KEJIEC3HOU Py-
JIbI C HACHITHOI MIOTHOCTEIO 0 3600-3700 kr/m’ B ycnoBusix bearopoackoro pyaHoro paiioHa ¢
riyOuHsl 10 850 M

IIpeumymectBoMm npemraraemoii Texnonoruu CIJI siBisieTcst ocHalIEHHE NOOBIYHBIX TEX-
HOJIOTMYECKUX CKBOKMH KOMIUIEKTOM YCTHEBOTO M BHYTPHCKBa)KMHHOTO OOOPYIOBaHUs, OCHO-
BaHHOI'O Ha MAaKCHMAaJIbHOM MCIIOJIb30BAaHUM COBPEMEHHOI0 OypOBOro, IOIbEMHOIO U HACOCHO-
KOMIIPECCOPHOT0 000PyI0BaHHs, HCIOJIBE3yeMOro B Hedremo0bIue.

B nepuon ¢ 2000-2012 rr. 6b11M pa3paboTaHbl, HHKEHEPHbIE METObI PacyeTa BCEro KOM-
IUIeKCA B3aUMOCBSI3aHHBIX MpoueccoB Texnojoruu CI'J], KoTopble MO3BOJSIOT NPOSKTHPOBATH
onTUManbHble 100bYHbIe KoMIuiekchl CIJ[ Ut pa3nuyHBIX MECTOPOKIACHUI M YCIIOBHII 3aiera-
HHS TT0JIE3HBIX HCKOTIAEMbIX.

Ocgoenne Texuonorun CI'Jl anst noObIdM npHpoAHOOOTaThIX JKele3HbIX pyn bemropon-
ckoro pyaHoro paiiona Kypckoit MarautHoi Aromanuu (KMA) mo3BossieT BKIIOYUTD B X035H-
CTBEHHBIH 000POT YHHKAJIBHYIO PECYPCHYIO 0a3y BHICOKOKaUECTBEHHOT'O XKEeJIe30PYAHOTO ChIPbs
¢ 3amacaMu 0KkoJ10 60 MJIpI TOHH ¢ copepxanueM Feogw >62%, Si0,<1,5-4,0% (B cpeaneM 1o
Poccun B nobsiBaemoii pyne Fe<30%). B pyne CI'Jl conepxanue Feosm >68-69% 0e3 oborarie-
Hus, a Si0,<1,0-1,5%, Takke conepianue BpeAHbIX npuMeceii, Takux kak S u P<0,03-0,05% [1].

ITo umerommMMcs JaHHBIM, TaKMX PyJ B o0mieM OanaHce 3amacoB benaropoackoro pynHoro
paitona Kypckoil MmaruutHo# anomanuu okono 50 — 55%. Ilo kadecTBy 3TO JIydIlIue >KeJe3HblE
pyas! B Poccun u mupe.

Jlutepatypa
1. Konecuukos B.U., Ctpensios B.M. CkBaxxunHasi rHapofoObIua JKeNe3HbIX pyd. — M. :
HUA-IIpupona, 2006 r.
2. Jlpo6anenko B.II., Manyxun H.I'. OcBoeHne NOABOAHBIX KOHTUHEHTAIbHBIX, MIENb(O-
BBIX U INTyOOKOBO/IHBIX MECTOpOXKAeHHH (yueOHoe nocodue). — M. : PTTPY, 2008 r.
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IMPOBJEMBI PASPABOTKH BEYHOMEP3JIbIX AJIMA3HBIX
POCCBIIEN OTKPBITBIM CIIOCOBOM

Huxoabckuii A.M., XpyJesuu B.B., HesepoB A.A., Heepos C.A.
nikosya@mail.ru, @exepanpHOe rocyAapCcTBEHHOE OFODKETHOE yUpexkaeHne Hayku MHCTUTY T
ropHoro fena uMm. H.A. Unnakana Cubupckoro otnenenust Poccuiickoii akajeMun Hayk,

r. HoBocubupck, Poccus

Ha pasBurtue pa3paboTKy ajJMa3HBIX POCCHINEH B YCIOBHSAX KPUOJIUTO30HBI 3HAUYUTEIILHOE
BJIMSIHUE OKa3bIBAOT PErvMOHAJIBHBIC Q)aKTopm, XapaKTECpU3yrouuecs OnpeacJI€HHbIMU IIPUPOI-
HBIMHU, TEXHOJIOTHYECKUMHU ¥ SKOHOMUYECKUMH IIPOOIeMaMH.

K npupoaHo-KIMMaTHYECKUM MTPpoOIeMaM OTHOCSATCS:

— PE3KO KOHTHHEHTAIbHBIH KIMMAT, XapaKTepH3YIOLIUICS XOJOAHON MPOAOIKUTEIBHOM
3UMOMH U KOPOTKHM JIETOM, C KpaiiHe HepaBHOMEPHBIM PACIIPEACIICHUEM OCAIKOB 110 CE30HaM Io-
Jla ¥ CIUIOLIHBIM Pa3BUTHEM MHOTOJICTHEI MEP3JI0ThI;

— pe3koe KosiebaHHe TeMIlepaTypbl B TEYEHHE CYTOK, KOTopoe coctarisiet oT —10 mo —40°;

— CHIIbHBIE BETPa, Pe3KO MEHSIOIIHE [10 CKOPOCTH U HampapieHHIo (10 40 M/cek);

— TEepHO/BI C TIOBBILICHHBIM CHeromnaaoM (1o 15 cytok B rox). Ha npumnckax BbIcOTa CHEX-
HOTr'0 IIOKpOBa A0CTUTaeT 15 u Gosee METPoOB;

— HaJIMYHeE JIeASHbIX TyMaHOB npu Temneparype Hiwke —20°C (1o 32 cyTok);

— BeChbMa M3MEHUYMBBIN yPOBEHb U PACXO BOABI B pekax B jieTHHH nepron. [loxbem u criaj
BOJIbI B peKaxX MPOXOJAT OYEHb OBICTPO, @ B IEPUO/IbI OOMIIBHBIX IPOIOIDKUTENBHBIX JOXKIEH 10C-
TUTAIOT HECKOJILKUX METPOB B CYTKH;

TexHonornyeckue NpodIeMbl NPEACTABICHBI:

— CE30HHOCTb pabOTHI IPUUCKOB (KapbePOB);

— DKCIUTyaTtauus ropHOTro o0OpyJOBaHHs B 9KCTPEMaNbHBIX ycaoBHsaX. CyliecTBEeHHOE CO-
KpallleHHe CpOoKa CIIy’KObl TEXHHKHU (B cpenHeM B 1,5 pa3a). 3arpyk€HHOCTb F'OPHBIX MAlIUH He
npesbiniaet 70 % oT pexuMa paboThl B HOPMaIbHBIX YCIOBHSX;

— CIIO’)KHOCTb COOJIIOJICHHSI TEXHOJIOIMHU BEJECHHS TOPHBIX Pa0OT NPH HAJIMYUH CYIIECTBEH-
HO MEHSIIOIUXCS IPHUPOIHBIX (HaKTOPOB;

— OTCYTCTBHE YCTOHUYHMBBIX KPYTJIOTOIMYHBIX aBTOMOOHIBHBIX JJOPOT € TBEP/IBbIM IOKPHITH-
€M, KEJIE3HOJJOPOKHOTO COOOIICHHS C «OOJIBIION 3eMiIeii», EeTbHOH YHEProcUCTEMBI, BOJJOCHA0-
JKCHHs, KaHAJIM3alluu U T. 1.,

3 5KOHOMHYECKUX MTPOOIIEM BBIACISIOTCS CIACAYIOLINE:

— JIOPOTOBHM3HA TEXHUKH M JIOCTABKH €€ K MECTY IPOM3BOJCTBA T'OPHBIX PadoT (BBICOKAs
KaIHUTaI0EMKOCTb);

— 3aBHCHMOCTH A(P(EKTHBHOCTH TMPOMU3BOCTBA PAbOT OT MOCTABOK MAaTEePUAIBHBIX PECYpCOB
U3 IPYruxX peruoHOB CTPaHbl. AHAIM3 OTEUECTBEHHON NPAKTUKU OCBOSHHUS MECTOPOXKICHHI ITOKa3all,
YTO IPUMCKOBOI T0ObIYEH alMa3HBIX POCCHINEH OXBAUYeHbI OOIIMPHBIC MPOCTPAHCTBA MPEUMYILECT-
BEHHO yJaJIEHHBIX, TPYAHOIOCTYIIHBIX M SKOHOMHYECKH MaJl0 OCBOCHHBIX PaifOHOB HamIeil CTpaHbI
CO CIIOXKHBIMH IPUPOTHO-KIMMATUYECKUMH YCIIOBHSIMHU;

— TOCTOSIHHBIH OTTOK TPYJOBBIX PECYPCOB.

OTMeueHHOE BBIIIE CBUACTENLCTBYET 00 aKTyalbHOCTH paboT B obmacTu pasButHs dddek-
TUBHOH pa3pabOTKH POCCHIMHBIX aJIMa30COAEPKAIMX ITIECKOB B YCIIOBHSX BEUHOH MEp3JIOTHI U Tpe-
OyeT 0co00 TIIATENHFHOTO MMOJX0/1a K HAyYHBIM HUCCIIEJIOBAHUSIM, IPOSKTHPOBAHUIO U OPraHU3aIuH
paboT 10 MPOMBIIUIEHHOMY OCBOGHHMIO MECTOPOXKICHHH B CIIOXKHBIX YCIOBHAX KPUOJMTO30HBL,
a TaKOKe BBI3bIBACT HEOOXOAMMOCTH B PACIIMPEHHU 3HAHUH M MOATOTOBKE BBHICOKOKBAIU(UIIMPO-
BaHHbIX TOPHBIX HMH)KEHEPOB JUIS 3TOM 3HAUMMOH OTPacIy FOPHONPOMBIIUIEHHOIO IPOM3BOACTBA.

Jluteparypa

1. B.I'. JlemikoB. Pa3pabotka pocceinubix mectopoxaeHuil. M., «[opHas kuura»y, MITVY,
2007. 906 c.



JIUTOJIOIUA KOHTYPUTOB HA KOHTUHEHTAJIBHOM
MNOJHOXHWU BPA3ZNJINU U YPYI'BASA

ICeiiTkannena 9.A., 2]30pnc0|; A.r., 2Myp):[Maa Hn.0.
blooregard@inbox.ru, 'MocKoBCKHii rocyjapCTBEHHEIN yHIBepcuTeT nMetn M.B.JloMoHoCcOBa,
reojiorudeckuii axkynabtet, Mocksa, Poccust;
2I/IHCTI/ITyT okxeanonoruu uM. [LI1. Iupmosa PAH, Mocksa, Poccus

3a nocnexnue 20 JeT HHTEPEC MHPOBOTO HAYYHOTO COOOIIECTBA K MpobiieMe KOHTYPHTOB
(0CcanKoB, OTJIOKEHHBIX WU NEPEOTIIOKEHHBIX OJ] ACHCTBUEM NPUIOHHBIX TCUSHHIT) 3HAUNUTEIIb-
HO BBIPOC. DTO CBSI3aHO HE TOJIBKO C MIUPOKHM PACHPOCTPAHEHHEM JaHHOTO FEHETHYECKOTO THIA
OTJIOXKEHUI Ha KOHTUHEHTAJbHBIX OKPaMHaX, HO U ¢ OOJBIIMM 3HAUYEHHEM KOHTYPHUTOB JUISl Ma-
neookeanosoruu (Rebesco et al., 2014).

MoliHble 0CaI0YHbIE TOJIIM KOHTYPUTOBBIX TEJl, KOTOPbIE MOYTH HENPEPHIBHO HAKATIMBA-
JIUCh B TEUCHUE COTEH THICAY M JaXK€ HECKOJIBbKHX MIJUIMOHOB JIET, COIEpKaT B ceOe MascoKIn-
MaTHYECKYI0 M HaJ€0OKEaHOJIOHYECKyI0 HH(POPMAIMIO O BapUALMAX NPUAOHHOW LUPKYJISLUH
BOJ (B TOM UHCIIE€ O CKOPOCTSIX TEUEeHHii). BbICOKHME CKOPOCTH HAKOILUICHHs KOHTYPUTOB, IIpe-
HUMYILECTBEHHO PBIXJIBIX TOHKO3EPHUCTBIX OTJIOXKEHUH ¢ BBICOKMM COJICpPIKaHUEM TIOPOBOH BOJIbI,
MIOPOXKIAIOT HECTAOMIBHOCT CKJIOHA, YTO SBISIETCS IIPHYMHON CXOJa OIIOI3HEH M IpaBUTAallMOH-
HBIX TIOTOKOB, KOTOPBIE MPEACTABISIOT OMACHOCTh IJIsl ra30MPOBOJOB, Kadesied U MHKEHEPHBIX
COOpYXEHHI Ha KOHTUHEHTAIBHOM CKJIOHE W €T0 MOJHOXKHH. KOHTYpHUTHI SBISIOTCS Tarke I0-
TEHIHAJILHBIMH KOJUIEKTOpaMH He(TH U rasa, 4To TOJbKO YCHIMBAET UHTEPEC K JAHHOMY I'eHe-
THUUYECKOMY THITy oTioxenuit (Duarte, Viana, 2007).

B ocHOBy nmaHHOW pabOThI JIETJIH Pe3yJbTaThl MSATH IKCIEAUIHHA, mpoBeaeHHbpx Ha HUC
«Axanemuk Modde» B 2010-2014 rr., peiicsr: 33, 35, 37, 43, 46. B pesynbrare uzyuenus 14 xo-
JIOHOK JIOHHBIX OCaJKOB AMHHOW 1.5-7 M, oroOpaHHbIX ¢ rayouH 3345-4108 M. Bce konoHKH B
HIDKHEH 4acTH BCKPBUIM OTJIOKEHHUs 1o3JHero ruieiicrouena (Mypnamaa, Msanosa, 2012, Myp-
nMaa u ap., 2013). OcHoBHas 1eib pabOTH COCTOSIIA B U3YYEHUH JINTOIOTUH KOHTYPUTOB B paii-
OHE HCCJIe/IOBAHMUS.

JloMUHUpOBaHHE KOHTYPUTOB B BEPXHEUYETBEPTHYHOM AKKYMYJISITHBHOM IUIeH(e KOHTH-
HEHTAJILHOI0 NMOJHOXMY bpasunuu u Ypyrsas MOATBEPIKICHO B psijie CTaTeil 0TEYeCTBEHHBIX U
3apyOeKHBIX YueHBIX (Hamp., JleBuenko, Mypamaa, 2013, Preu et al., 2013). [Ipu 9ToM ocHOBHas
posb B OPMUPOBAaHMH KOHTYPUTOB B paiioHe MccieoBaHus Ha riryounax 6osee 3500 M oTBO-
JTUTCS IPUAOHHBIM T€UEHHUAM AHTapKTHUeCKHX BoJ (Hamp. Bopucos n np., 2013).

Paifon wucciienoBaHMSI OXBATBIBAET OTPE30K KOHTHHEHTAJIBHOIO IOJAHOXHS B CEBEpPO-
3anaJHoN 4acTH APreHTHHCKOH U 10ro-3anmagHoi dactu bpasunbsckoif kotnoBun. CeBep Apres-
TUHCKOH KOTJIIOBMHBI OTJIMYAETCS BBICOKHUMH CKOPOCTSIMM U OTHOCHUTEJIBHOH CTaOMIIBHOCTBIO
TEUCHUH aHTAPKTHYECKUX BOJ, KOTOPbIE (POPMHUPYIOT B KOTJIOBHHE HECKOJIBKO KPYITHBIX KPyrOBO-
POTOB, a TaKKe OOJBIIMMH 3HAYEHHUSIMU IIPUBHOCA TEPPUI€HHOr0 MaTepuaina u3 3anusa Jla-[Tnata —
ot 80 muH T/roa 1o 97 mun 1/rox (JIucuusis, 1978, Gilberto et al., 2004). Takue ycnoBust 6iaro-
NPUATHBL 17151 GOPMHUPOBAHHST KOHTYPUTOBBIX IPU(TOB pa3aM4HBIX THUIOB M pa3mepoB. Ha rore
Bpa3uinbckoll KOTJIOBUHBI KOJIMYECTBO HMOCTYIAIOIIETO C KOHTHHEHTa TEPPUICHHOTO Marephaia
CPaBHUTENIBLHO Mao, @ €ro TPAHCHOPTHPOBKA HA KOHTHHEHTAIBHOE TOJHOXKHE OCYIIECTBIISETCS
MIPEUMYIECTBEHHO 3MM30ANYECKIMH IPaBUTALIMOHHBIMY TIOTOKaMu (Harip., EmenbsHoB, 2009).

B pe3ynbraTe MakpoCKOIMHMYECKOTO M3YYeHHUsI KOJOHOK Ha OOPTY CyJHA M IOCIEAYIOIIEro
U3Y4eHHs 0cajika B CMep-Cllaiiiax 10/ NOJIIpU3alHOHHBIM MUKPOCKOIIOM B JIAOOPATOPHBIX YCIIO-
BUSIX OBUTH BBISIBJICHBI HEKOTOPBIE 3aBUCMMOCTH H3MEHEHHsI 1IBETa 0CaJIKa OT €ro BelIeCTBEHHOTO
cocraBa. LIBeT TEMHBIX NpPOCIOEB OcajKa 4acTo OOYCIOBJIEH OTHOCHUTENIBHO MOBBILIEHHBIM CO-
neprkanueM nuputa (3% u Oosee) u TeppurenHoi npumecu (25-80% B Buae KBapla, IMOJIEBOTO
Iara, IUIariokiasa, a Takke OOJOMKOB MHHEpPAJOB POroBOH OOMaHKH, KIMHOIMPOKCEHA W
cmox). LIBeT cBeTnIbIX mpocioeB 00yCIOBICH COAEPKAHMEM KOKKOIUTOB OT 5 10 25% u conep-
xaHueM pakoBuH (opamuuudep oT 5 10 10%. OTHOCUTENBHO MIOTHBIE MPOCION OCA/Ka OTIIH-
YalOTCs IPEUMYIIIECTBEHHO TIMHUCTBIM cOCTaBOM (0K0s10 90% TIMHUCTBIX MUHEPAJIOB).



B kauecTBe OCHOBHBIX JIMTOJIOIMYECKUX MPU3HAKOB KOHTYPHUTOB ObLIM BBIOpAHBI CIICIYIO-
LIMe: JTaMUHUPOBAHHBIE HHTEPBAIIBI (B T.4. KOCAsl CIIOMCTOCTb) C YePEOBAaHUEM IIPOCIIOEB TIIMHHU-
CTOro Ocajika M cuiita (TOHKOTO IIeCKa), HaJM4dKe JIMH3 Ooiiee rpyOoro MaTepuaa, 4epeoBaHue
TOHKHMX CJIO€B MIIMHHUCTOTO WJIa PAa3jIMYHOrO IBeTa, OMoTypOarus. [laHHbIC MPU3HAKH SBISIOTCS
obmenpuasaTeiMu (Rebesco, Camerlenghi, 2008).

N3ydenne ocaakoB, BCKPBITHIX KOJIOHKaMU 43-T0 pefica B 10)KHON 4acTH bpa3miibckoi KOT-
JIOBUHBI, TO3BOJIWIIO BBISIBUTH YEPEJOBAHUE B pa3pe3ax KOJOHOK IPEUMYIIECTBEHHO TIIMHUCTOTO
ocajika ¢ cofiepkaHueM pakoBuH (opamunupep u kokkonutoB ot 10 1o 30% u ocaaka ¢ 6onb-
LIMM COJICpP)KaHUEM TEPPUI€HHOH NPHMECH, rlie TupuTa oT 2 10 7%, a TIMHUCTBIX MUHEPAJIOB B
cpenaeM 10-15%. Kononkn n3 ceBepHOH yacT APreHTHHCKOW KOTIIOBHHBI, IIPEACTABICHBI IIpe-
UMYILECTBEHHO TIIMHUCTBIMU MJIAMU C cofiepkaHueM (popamuaudep u KokkonuToB 0-5%.

PesynbTaThl MCCIeIOBaHMS TPEACTABICHBI B BUJE JAUArPaMM PACIIPEACIICHUS BEIECTBEH-
HBIX KOMIIOHEHTOB 0CajIKa IO UIMHE KOJOHOK.

Takum 00pa3oM, OBUIO NPOCIEKEHO M3MEHEHHE BELIECTBEHHOTO COCTaBa OCAJKOB KOHTY-
PHUTOB KOHTHHEHTAJILHOTO MOJHOXKUS APreHTHHBI U bpa3uinu, BbIIeNeHb! JINTOTHIIBI U TEHOTHIIB
OTJIOKECHU.

Hccnedosanue svinoaneno npu guuancosoil noodepicke PODHU ¢ pamkax nayyHozo npo-
exma Ne 14-05-31357 mon_a.
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VYBEJMYEHUE SKOHOMHYECKON Y®®EKTUBHOCTH
OCBOEHUSA MECTOPOXJIEHUA KAMHECAMOIIBETHOI'O ChIPhS
3A CYET IPUMEHEHMS TEXHOJIOT U1 OBJIATOPAKUBAHU S
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6068332@mail.ru, PXTY um. JI.1. Menneneesa, HUTY MUCUC, Mocksa, Poccus

MecTOpOoKICHHS KAMHECAMOLIBETHOTO CHIPbS SBIIAIOTCS CHEIU(PUUECKHMU TCOIOTHICCKH-
MH 00BEKTaMH, OTIMYAIOLIMMHCS OT JPYTHX MECTOPOXKICHHH CIIEAYIOIMMHI OCOOCHHOCTAMHU: KaK
[paBmIIO, HEOOJIBIIOE IUIOIAJHOE PA3BUTHE, BBICOKAs JIOKAIM3AIMS MOJIE€3HOTO MCKOIAaeMOro Ha
MECTOPOXKACHNUH, HE3HAYUTENBHbIC 3aIachl, CIIOXKHBIE TOPHO-TEOJIOTMYECKUE YCIOBUS MECTOPOIXK-
JeHus. B oCHOBHOM, MecTOpoOXaeHHs! 0TpabaThIBalOTCs OBICTPO, CHauajla — OoraTble y4yacTKH,
OCTaBILMECS MPOSBICHUS MEPEBOAATCS B 3a0alaHCOBBIC 3aMachl 10 N3MEHEHHS] SKOHOMHYECKOMH
KOHBIOHKTYPBI, KOT/1a J00bI4a HU3KOKa4eCTBEHHOTI'O ChIPbS CTAHET PeHTa0eIbHOM.

B HacrosIee Bpemsi, TpaAULMOHHBIE MECTOPOXKACHUSI KAMHECAMOLIBETHOT'O ChIPbsl B 3HAUH-
TeNbHON cTeneHu ucuepnanbl. OOHApYyKEHHE HOBBIX MECTOPOXKAEHMI NPOUCXOAUT BCE pexe U
MOCTYIUICHHE Ha TMPOJaXKy KaMHeil U3 HOBBIX MECTOPOXKACHHUIT C KaXIbIM TOJOM yMEHBIIACTCS.
KOHBIOHKTYpa KaMHECaMOLBETHOIO DPbIHKA TaKOBa, YTO CIPOC HA IOBEJUPHBIE U IOBEIUPHO-
MO/ICJIOYHBIC KAMHH MOCTOSIHHO YBEJIMYUBACTCS, YeMY CIIOCOOCTBYET MHPOBAs IOIMYJISpU3ALHS
HaTypaJbHBIX KaMHEH, CTpaTeruy OpeHJ0B, MOJa, PeKiIaMa, Pa3BUTAasl CETh KPYIHBIX MUHEPAJIO-
IMYECKUX U IOBEIMPHBIX BBICTABOK, HAJIQKCHHBIC CBSI3M MEXIY ITPOU3BOAUTEIISIMU U TOTpeOuUTe-
ssiMu. OueBUAHBIM (DAKTOM SIBJISIOTCS HU3KHE TEMIIbI IPUPOCTA 3aI1aCOB OTHOCHTEIBLHO BCE yBe-
JIMYMBAIOIIETOCS. CIPOCa HA KAMHECAMOILIBETHOE ChIpbe. UTOOBI KOMIICHCHPOBATH BO3HHUKIIYIO
pa3HHIly CIpPOCAa M NPEIONKEHHsl, MUPOBOH PHIHOK KaMHECAMOLBETHOTO ChIPbSl Pa3BHBAETCS B
OJJHOM HAIIPaBJICHUH — PAa3BUTHE HOBBIX TEXHOJIOTUH 00JIAropa)KMBaHUsI IOBEIMPHBIX KaMHEH W
MarepHasioB. B Mupe 0003HaumIach TEHICHIMS K PACIIMPEHHIO ACCOPTUMEHTA IPEJICTaBICHHBIX
TeMMOJIOTUUECKUX Pa3HOBUIHOCTEH 3a CueT BO3pOCHIEH NONU 00JaroposkeHHOT0 HH3KOKAayecT-
BEHHOT'0 KaMHs M YBEIMYEHMS YMCiIa UMUTAIMi. Ha ceroausmnuii e 06paboTka caMonBETOB
obJyaropakuBaHueM npHoOperaeT rinobanbHbli Xxapaktep. Hanpumep, Gonee 95% pyObunos u
cangupos, 80-85% Tonazos, 99% U3yMpynOB MOJABEPratOTCs 00JIaropaKuBaHHIO.

Ilon obnaropaxuBaHueM NOApa3yMEBACTCs BHJ M3MEHEHUs (MOAN(HUIMPOBAHMS) CBOWCTB
IOBEJIMPHBIX KaMHEeH M KaMHECaMOLBETHOTO CBIPbS, KOTOPBIH 00ECIeYMBACT YKOHOMHUYECKYIO
peHTa0eNIbHOCTD npolecca MoaudULIUpoBaHus. [IpuMeHeHre TeXHOIOrui 00IaropaXKuBaHust 1o-
3BOJISICT NMEPEBOUTh HEKOHUIIMOHHOE CHIPhE B Pa3psi]i KOHIUIMOHHOTO, @ TAKKE MOBBIIATH Ka-
YECTBO ChIPbsl Pa3HbIX NPOMBILIIEHHBIX COPTOB. IIpn HE3HAUNTENILHON CTOMMOCTH IIPOLIECCOB 00-
JIaropaKMBaHUsl, IPUMEHEHUE METOJIOB YJIYUILIEHNS NOTPEOUTENILCKUX U ICKOPAaTUBHBIX CBOICTB
HPUBOJUT K 3HAYUTENILHON NpubbLIH [2].

Yarrie Bcero B KaueCTBE KPUTEPHUEB KAYECTBA ChIPbsI BBIIEISIOT CTENICHb IIPO3PaYHOCTH, YUCTO-
Ty (HaIM4YMe BHYTPEHHUX HEOIHOPOAHOCTEH PasiMYHON NMPHPOABI), IIPOUYHOCTb, LIBET M €ro OHO-
ponHocTh. [IpoUHOCTH TOPOIBI HANPSIMYIO CBS3aHA C HAJMYMEM JEe(EKTOB U 3aBUCUT OT MOPHCTOCTH,
3epHHUCTOCTH ((POPMBI 3epeH MUHEPAIOB M MX KOH(Urypauun), Tperuaosarocty [1]. Hammune nmm
OTCYTCTBHE TPEIIMH B HEKOTOPBIX CIIy4asX SBISCTCS OCHOBHBIM KpHTEpUEM OJIOYHOCTH, T.C. pas-
MepaMU HETPEIMHOBATHIX OJIOKOB ChIpbsl. [IpUMeHeHre UMIPErHUPOBaHHS B HEKOTOPBIX CIIydasx
MO3BOJISIET IXKe TIPU HAJMYHMU Pa3BETBICHHBIX TPELINH HCIIONIB30BaTh OJIOKU B 00paboTKe, a TaKKe
ITO3BOJIACT 3HAYUTEIIBHO YMEHBILINUTD ITOPUCTOCTDH, TEM CaAMBIM IOBBICUB IPOYHOCTH MOPOBLI.

Bonblioe 3HaYeHue Is OnpeeeHus AeKOPATUBHBIX Ka4eCTB KaMHsI UMEET CTOMKOCTh OK-
PACKH I10]] BIUSIHUEM PA3JIMYHBIX CTOPOHHUX (DAKTOPOB: arpecCUBHBIC CPEJIbl, Tepenaibl TeMIle-
paTyp, Bo3aeicTBIE YIbTpadHOoIeTa, — BCE 3TO MOXKET IIPUBECTH K U3MEHECHHIO I[BeTa KaMHs. Ha-
npuMep, OMpro3a B IMPoLEcce HOCKH MOXKET U3MEHUTBH LIBET ¢ TOy0oro J10 CepoBaToOro, KOpHYHe-
BOT'0, 3€JIEHOBATOrO, YTO YXY/IIaeT JeKOPaTUBHOCTh KaMHs. IIpuMeHeHHe onepanuu crabuin3a-
LMK CHIPbSl HOJIMMEPAaMH, YCTOWYMBBIMU K BHEIIHUM BO3JCHCTBHSM, MO3BOJISIET TapaHTHPOBATh
JIOJITOBEYHOCTH LIBETA, YTO CIIOCOOCTBYET YBEIMUEHUIO CIPOCA HAa TAKOE ChIPhE U, COOTBETCTBEH-
HO, MOBBIIICHUIO CTOUMOCTH CTa0MIM3UPOBAHHOI OMPIO3bI OTHOCHTENIFHO HEOOPAOOTaHHOM.



Kpurepun kauecTBa B 3aBUCHMOCTH OT T€MMOJIOTHYECKON Pa3HOBUIHOCTH WJIH JaXe OT Me-
CTOPOXKACHUST MOTYT OBbITh paznuuHbl. Hanpumep, s adraHckoro jasypura HajaMdue BKIIOYE-
HUI ITIpHUTA HE BIMACT HAa CTOMMOCTh. B cilydae ¢ I0BEIIMPHBIMHM MaTPUYHBIMH OITalaMH HAJIMYHE
MIOCTOPOHHMX BKJIFOUEHHH 00eCIIeHHBAeT KaMEHb.

Jl1st IosTyde sl HaWIyqIIero pe3yjbraTta PeXXUMbl 00JaropakuBaHus, JUana3oHbl TeMIle-
patyp, BpeMsl 1 HHTEHCUBHOCTb BO3JCHCTBHI M JIp., OTpabaThIBAIOTCS MHIMBUILYAIBHO IJISI MUHE-
PAJIBHOTO CHIPBS C OIIPEAEICHHBIMHU, XapaKTEPHBIMU TOJIBKO JUIs JAHHOTO PETMOHA MM 1aXKe y4a-
ctka, cBoiictBamu [3]. Ilpumep — OraropoaHbie omaibl MecTopoxaeHust Paxyxuoe B [Ipumop-
ckoM Kpae. OIeHOYHbIE XapaKTePUCTHKHU: IBET, IPO3PAYHOCTb, IIAPAMETPhI ONAIECIICHIIUN BBICO-
ku. OfHAKO JUIsl JaHHOTO MaTepuaja XapaKTepeH BBICOKHI MPOLEHT TPEIIMHOBATOTO ChIPbs. SIB-
JIAACh UHTEPECHBIM OKOHOMUYECCKUM O6”beKTOM, MECTOPOXKACHUE Ha JlaHHb[l‘/'l MOMCECHT 3aKOHCEpP-
BUPOBAHO, B CBSI3M C OTCYTCTBHEM 3(G(PEKTHBHON TEXHOJOIMH OONAropaXxUBaHHUS M OTKPBITHEM
KOHKYPHPYIOIIET0 MECTOPOXKICHUS O1aropoHbeIX onajioB B Dduonuu. Y, Hao60opoT, 1is Tpeiu-
HOBATBIX OEPUILIOB MECTOPOXKIeHHUs MaublieBo, Ypai, 0TpaboTaHa TEXHOJIOT Ul HUMITPErHUPOBa-
HHS1, TO3BOJISIIONIAS [TOBBIIIATH KAUYECTBO JOOBIBAEMOTO CHIPBSI.

Taxum o6pa3zoM, pa3paboTKa METONOB 00JIAaropakUBaHUs Ul KOHKPETHOTO MECTOPOXKIE-
HHS C YYETOM CIelU(UKH CBOHCTB MUHEPAIBHOTO CBHIPBS MO3BOJISET 00ECIeUNTh CYIECTBEHHbIH
MIPUPOCT 3aI1aCOB KAMHECAMOIIBETHOTO CBIPBS, a TAKXKE MOBBICHTH PEHTA0CIbHOCTh SKCILTYaTaAILH
9THX MECTOPOKICHUI.

Oo6naropa)xuBaHUE MOXKET PACCMaTPUBATHCS KAaK HEKHH aHAIOT IPOLECCOB OOOTameHUs,
OJIHAKO CYIIECTBYIOT Pa3inuus. B oTIMYMe OT TEXHOMOrMUECKUX MPOLEeCCOB 00OraleH s, KOTO-
pBle, KaKk MpaBWIIO, OTHOCSTCS K MEPBHYHON 00pabOTKe, MMEIOINX OCHOBHYIO II€JIb OTJICJICHUE
LIEHHbIX MMHEPAJIOB OT MyCTOM MOPObI, 00NAaropaKMBaHUe SIBIISICTCS 3aKIIOYUTEIBHON CTaauei
MTOJITOTOBKM MHUHEpaJa Iepe/i HEOCPEICTBEHHO CO3aHIEM IOTOBOTO MPOAYKTa (M3IeiHs, orpa-
HEHHOTO KaMHsI, KaDOIIIOHa).

BriBoasr:

1. TlpuMeHeHne TEXHOJIOTHIA 00JaropaXkuBaHus MPUBOJHUT K CYIIECTBEHHOMY YBEIHYECHUIO
3a1acoB MECTOPOXKICHHH, YTO MO3BOJISIET IEPEOLICHUTh U EPEBECTH B KATETOPHIO «MECTOPOXKIE-
HHS» HEKOTOPbIE TPOSIBIICHUS MOJIE3HOT0 HCKOTIAEMOT0.

2. TloTeHnManbHOE UCIOIb30BaHUE HEKOHIUIIHOHHOTO U HU3KOCOPTHOTO ChIPbsl O3BOJISIET
YJIY4IIUTh TOPHO-TEOJOTHYECKHE YCIIOBHS HKCIUTYaTallul MECTOPOXKICHHH 3a CUET KOMIUIEKCHOM
JOOBIYH.

3. HaubGonpuryto 3¢ppeKTHBHOCT UMEET BHEAPEHHE B TEXHOJIOTHUECKHUH MPOLIECC A0OBIYH
CBIPBSI METOJIOB 00JIaropayKMBaHUs, pa3pabOTAHHBIX Ul PEIICHUS 3a1ay YJIy4YIICHUS] KOHKPET-
HBIX ITapaMETPOB KaMHECAMOLIBETHOI'O ChIPbA C YUCTOM XapPaKTEPHBIX JIs1 JAHHOT'O MECTOPOXKIC-
HHSI CBOHCTB PaCCMaTPUBAEMOT'0 MOJIE3HOI'0 HCKOMIAEMOT0.

4. TlpuMeHeHUe TeXHOJIOTUI 00JaropakuBaHus B MpoIecce TOOBIUU CIIOCOOCTBYET yBEIH-
YEHHIO SKOHOMUYECKON 3P HEKTUBHOCTH OCBOCHHUS MECTOPOXKACHUH KAMHECAMOLIBETHOTO CHIPbS
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MOJEJNPOBAHUE TEXHOJIOI'MU CKBA’KHUHHOI'O
MHOA3EMHOI'O BBIIIEJIAYNBAHUSA YPAHA
U3 PYJ] THJIPOTEHHBIX MECTOPOXXJIEHAM

Kapumos U.A., BymaTtoB H.M.
Karimov_i@jinbox.ru, HaBoniickuii rocyiapcTBEHHBIII TOPHbII HHCTHTYT,
r. HaBou, Pecny0Onuka Y36ekucran

IIpouecc u3BneueHus: ypaHa crnocodOM CKBaKHHHOTO Hoa3eMHoro Bhiienaunsanus (CI1B)
IIPOTEKAET B yCIOBHUIX HEOIPEAEICHHOCTH T€OTEXHOIOTHIEeCKON HH(OpMAIK 0 HEApax, YTo 3a-
YaCTyl0 HETraTHMBHO CKa3bIBAeTCSl Ha CTOMMOCTH KallMTalbHBIX 3aTPAaT HAa CTPOUTENIBCTBO MpeEl-
MPUSATHS U TEKYIIMX 3aTpaTax Ha ero SKCIUTYaTalHio, CIEI0BaTeIbHO MpobiieMa HOMCKOB ITyTer
ONTHMM3ALIUH M CHIDKCHHS 3aTPaT COXPAHSET CBOIO aKTyaJIbHOCTb.

[TosTOMy HM3y4eHHE T'€OTEeXHOJIIOTHYECKOW Cpe/ibl B MEKCKBaKMHHOM TIPOCTPAHCTBE U (-
3UKO-XMMHYECKHX MPOIECCOB B3aUMOAEHCTBUS PACTBOPOB € MOPOIOH M MOJIE3HBIM MCKOIAeMBIM,
000CHOBaHHUE I'PAHUIL U MOPSIJIKA OTPAOOTKH SBJISETCS, IO CYyTH, CAaMOi TJIaBHOM 3aJja4uei.

B cBsI3u ¢ 3TUM, MOMHMO HCCIEIOBaHUS (PU3MKO-XUMUUECKUX OCOOSHHOCTEH Ipolecca,
OJTHMM M3 HalpaBJICHHH ONTHMHU3ALUH 1 MOBBINICHUS 3)()EKTUBHOCTH U3BJICUEHHS ypaHa CIIOCO-
6om CIIB MOxeT MOCIyXKHTh IPHUMEHEHHE MAaTeMaTHYECKHX METOIOB MOJCIHPOBAHHS, TT03BO-
JISIIOILME TOTYYUTh OoJiee SCHYIO M JJOCTOBEPHYIO KapTHUHY TEKYIIEro COCTOSHHS MPEAPUSITHS.
VYenenHas peanu3alyy MOJyYeHHbIX Mojesedl B 1uppoBoM BuaeHa IBM mo3BoiuT mnpusiedb
Oouiblllee KOJMYECTBO MCXOJHBIX IAHHBIX, YBEIMYUTh CTEHEHb UX HCIOJIb30BaHHS, 00eCHedUnT
BO3MOXKHOCTb OIIEPATHBHOTO COCTABJICHMS albTEPHATHBHBIX BapHAHTOB TEXHOJOTHYECKON OTpa-
0OTKH, YCKOPUT NPHHATHE PELICHUIT NIPU POSKTUPOBAHKH, TIIAHUPOBAHUH M ynpasnenuu. Hau-
Oonee mepcnekTuBHBIM sBisiercss Meroy CIIB, KOTOpHIi 1MO3BOJNISET BBIENIAUYMBATH METALT U3
pyasl Ha MecTe 3aneranusi. Crocod CIIB ocobeHHO mepcrieKTHBeH it OTPaOOTKH MECTOPOKAe-
HUMH, IPHYPOYEHHBIX K 0CAJ0YHBIM BOJJOHOCHBIM ITOPOJIaM.

B nporuecce mposenenust padot no CIIB BBISBHIOCH, YTO MOJ3EMHOE BBIIIEIAYUBAHUE Ue-
pe3 CKBaXMHBI CTAJIKUBAETCS C PSIOM TPYIAHOCTEH, YTO NPH OTCYTCTBHM HAJEKHBIX METOIOB
KOHTpOJISl HaJl [BIDKCHHEM paboumx pacTtBopoB aeiaeT mpouecc CIIB TpyaHo ympaensieMsiM, a
TaK)XXe OCJIOKHSCT T€OTEXHOJIIOTHYECKUE PACUETHI €ro apaMeTpOB.

B cBsI3U ¢ 9TUM UCKITIOUUTENBHO OOJIBIIIOE 3HAYEHHE UMEET CO3aHNe MAaTeMaTHYECKUX MO-
nieneid 00paboTKM M aHaM3a FEeOTEXHOJIOTMUECKUX JaHHBIX C TOCIEIYIoIIeil peann3anueii ux B
BHUJIE KOMITBIOTEPHBIX MPOrPaMM, MO3BOJISIOIIMX MPOBOJANTH MHOTOIUIAHOBBIE SKCTIEPUMEHTHI Ha
OBM ¢ MHHUMAaJIbHBIMH 3aTpaTamu BpeMeHd. Ha 0a3e Takux dKCIEPUMEHTOB MOXKHO yCTAaHABIIH-
BaTh HOBbIE 3aKOHOMEPHOCTH, IIPOTHO3UPOBATH PE3yJIbTAaThl M MOCIEICTBHS OTPAOOTKH MECTOPO-
XKIICHUH MOJIE3HBIX NCKOIAEMBbIX, TPOBECTH ONTUMH3ALUIO TEXHOJIOTHHU B IIEJIOM.

B MupoBoii mpakTHKe UMEETCS MHOKECTBO KOHKYPUPYOLIHX MEXIY COO0W MHTErprpOBaH-
HBIX CHCTEM B JKCIUTyaTallMH MeCTOpoxJeHuil. OJJHaKo, B pe3ybTaTe SKCIEPTU3BI, MOSBISIOTCS
HEJOCTaTKH Npe/yIaraeMbIM MPOrPaMMHBIM TIPOYKTaM:

1) HM OZHO MPOTrpPaMMHOE CPEACTBO HE MOXKET MPETEH/I0BAaTh HA MOJIHOTY OXBara pellae-
MBIX 33714, XapaKTEePHbIX /ISl KOHKPETHOTO MPEAIPHATHS;

2) 3HAUUTENbHOE BPEMsl HA OCBOCHUE;

3) 3HaYMTENIHLHOE BpEeMsl HAa BHEJPEHHE TAaKOTO PoJia CUCTEM — 001iee BpeMsi BHEAPEHUSI, KaKk
HpaBUJIO, OOJIBIIE CYMMBI BDEMEHH Ha BHEJIPEHHUE OT/CNIBHBIX YaCTEH, PEIIaloInX He00X0IMMbIN
nepeveHb 3a1ad,

4) KosoccayibHbIl HA0OP MHCTPYMEHTOB, BXO/AIINX B IIPOrPAMMHbIE MaKeThl, 3HAUUTEIbHO
YBEJINYUBAIONIHI UX PHIHOYHYIO LICHY;

S5) mpuMeHsieMble B HUX MaTeMaTHYEeCKHEe METOJMKH MozenupoBaHus umetoT 20—30-1eTHiorn
JTaBHOCTb.

Maremarnyeckasi MOZIENIb MECTOPOJKICHHUS JOJDKHA aBaTh KOMIUIEKCHOE NPECTaBICHHUE O
MECTOPOXKIECHHUH, BKIIOYAIOIIEe IIPOCTPAHCTBEHHOE Pa3MEIICHUE 3aJI€KHU W BMEHIAIOMNX MOPOJ
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(reomMeTpUYECKHE TapaMeTphl), TEOJIOTHYECKUE, THAPOTEOTIOTHUCCKHE U (PH3UKO-MEXaHNIECKHE
CBOMCTBA, XapaKTEPUCTUKY COPTOBH TEXHOJIOTMYECKUX TUIIOB PYII.
MoXHO BBIIIEIHTH HanOOJee BaXKHBIC XapaKTEPUCTUKH, NPEABSBISIEMbIC K MOJEIH MECTO-
POXIICHUS:
* TOYHOCTH — CHOCOOHOCTh MOJEIM OTPaXKaTh IMEPBHYHYIO TI'€OJOTMYECKYI0 HH(OPMAIHIO
C MUHMMAaJIBHOM HOTPEIIHOCTBIO;
*  YHHMBEPCAIBHOCTB — IIPUTOHOCTD JJIsl MOJICJIMPOBAHHS Pa3HOOOPa3HBIX FOPHO-TEOIOrHYeC-
KHX yCIOBHH W PEIICHHUS pa3INIHbIX 3a/]1a4;
¢ MH(POPMATHBHOCTH — BO3MOXKHOCTb ITOJIy4EeHHsI HEOOXOJMMOT0 KOJIMYECTBAM HEePEYHs JIaH-
HBIX;
* HaJEXKHOCTh — BO3MOXKHOCTb COXPAaHEHHs 3HAUCHHMH MMapaMeTPOB MIIOKa3aTeseil U MpeaoT-
BpaIlIeHNs OMMOOK B Ipoliecce 0OparieHns K MOJICIH.

Jluteparypa
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3KOJOTMYECKHUE ACITEKTHBI MOPCKOM JIOBbIYH
TBEPABIX MUHEPAJIBHBIX NCKOITAEMBIX

Kamupcexnii A.C.
MI'M HUTY «MUCuC», Mocksa, Poccus

B nocnennue necsTHiIeTHs He OCTaBIISIET COMHEHHI HEOOXOIMMOCTh ITHPOKOMACIITaOHOTO
MPOMBIIJIEHHOTO OCBOEHMSI MUHEpaJIbHO-CBIPBEBBIX pecypcoB MupoBoro okeaHa. Bospacrato-
miasi MoTpeOHOCTh B MUHEPAJIBHOM CBIPbE, PACIIMPEHUE CIIEKTPa HCIOIb3yEeMbIX BHOB, HCTOLIIE-
HHUE U OrPaHUYCHHOCTH MeCTOpO)K}leH]/II\/’I CyILIU — BOT TOJIBKO HETOJIHBII MEPECUCHb NMPUYNH HeO6-
XOIMMOCTH B caMoe Omkaiilee Bpems pa3pabOTKH OOOPYNOBaHHUS M TEXHOJOTHH NOOBIYH H
oborarieHre TBepbIX MOJE3HBIX MCKOMaeMbIX Mopckoro aHa [1-3]. K Haunbosee 1ieHHBIM TBep-
JIBIM TIOJIC3HBIM HCKOIIACMBIM JIHA MHPOBOTO OKEaHa OTHOCATCS JKele30MapraHIIeBble 00pa3oBa-
Hust — KMO (KOHKpEIHHU U KOPKH) U HJIBI, COACPKALINE PEIKO3EMEbHBIC 371eMeHThI[2-4].

OnHaKo, KpOMe TPYIHOCTCH, CBS3aHHBIX C TEXHHYCCKOH CIIOXKHOCTBIO NOOBIYM, U 3HAYH-
TENbHBIMH JKOHOMHYECKHUMH 3aTpaTaMM, CYLIECTBYeT BeCbMa CYLIECTBEHHAs HKOJIOIMYECKast
npobiieMa. DKOJIOTHYECKHE MOCIEACTBHS JOOBIYH MOJIE3HBIX NCKOIMAEMBIX B aKBATOPHSX JIOBOIb-
HO HEOJIHO3HAYHBI, a aBapusi B MEKCHKaHCKOM 3ajiiBe MpHU A00brde HeTH KoMmanuei «bputui
Ierponeym» 20 ampens 2010 roga Boob1ie 4yTh He HOCTaBUIIa KPECT HA caMoil uziee pa3paboTKu
MOPCKUX MECTOPOKACHUI.

MexnyHnaponnas okeanorpaduueckas komuccuss IOHECKO eme B mpomutom cToneTHu
NPHHSUIA ONIPESNICHUE, B COOTBETCTBUM C KOTOPBIM IO 3arps3HEHHEM MOpPS OHUMAETCsI BBEJIe-
HHE B MOPCKYIO CpeJly BELIECTB WM SHEPTHH, IPUBOJSIINCE K BPSIHBIM MM HEOOPATUMBIM IIO-
CJICJICTBHSAM, HAHOCSIIUM YIIEpO KUBBIM pecypcaM M 3J10POBBIO JIOEH, CO3aHUIO MOMEX Aes-
TEJILHOCTU MOPCKUX OPraHM3MOB, YXYAILICHUIO Ka4eCTBA MOPCKOH Cpe/ibl U HAPYIICHHUIO IEMEH-
TOB CHCTEMBbI «OKeaH-aTMocdepay». Kak BUAHO, 0] Takoe ONpe/eneHne MonaaaT BCe BUABI 4e-
JIOBEYECKOH JesATeIbHOCTH — HAuMHas OT JOOBIYHU YTIJICBOJIOPOJIOB U KOHYAs! pHIO0IOBCTBOM, MOp-
CKHM TPAHCIIOPTOM, OEpEerOBBIMU KypOPTaMH H T.JI.

Hackonbko ke noosraa JXMO Bo3zeiicTByeT Ha Mopckyro cpeny? Bcee naubosee 3Haum-
TeNIbHBIE 0COOCHHOCTH OKEAHMYECKUX BOJ CBSI3aHbI CO 3HAYMTEIbHBIM KOJIMYECTBOM PAaCTBOPH-
MBIX COJIeH, COOTHOLIEHHE KOTOPBIX MeX Iy co00i ocTaeTcst Beerja HOCTOSHHBIM. B Bostax Mupo-
BOr0 OKeaHa OOHApYIKEHBI BCE LBETHbIC XMMHYECKHE SJIEMEHTHI M BCE MX M30TOIBI. J[is ruiane-
TapHOro oOMeHa BEIECTB BECbMa BaXKHO TO OOCTOATEIBLCTBO, YTO XJIOPUCTBIE COCAUHEHHUS, TIpe-
obagaroiye B OKeaHe, MPaKTHIeCKu OTCYTCTBYIOT B peKax.

Hackonbko ke HeratuBHbIMH OynyT pazpabotku JKMO? OCHOBHBIMH OTPHLATEIBHBIMU
BO3JCHCTBHSAMH JUIS1 MOPCKO#I Cpe/ibl IPH OCBOCHHU

MECTOPOXKACHUI MOPCKOTO JTHA OYAYyT SBISATHCS:

* YBEIMYCHHE KOHICHTPALlU B3BEIICHHOTO B MOPCKOI! BOJie MaTepHaIa;

* HapyIlIeHHE KUCIOPOIHOTO PEXUMA B JAHHOM PETHOHE;

* npeoOpa3oBaHue penbeda B MECTe pa3pabOTKH;

* HaKOIUIEHHE XUMUYECKUX BEILECTB;

* HeraTHBHOE BO3JelicTBUE Ha OMOTY MUPOBOIO OKEaHa IPH HE3HAYUTEIbHBIX ITyOHHAX pas3-
paboTku (Hanpumep, B 1IENb(OBBIX 30HAX).

INoka eme paHo roBoputh 0 MacmTabHOli n00b4e JKMO, HO nepBOHaYaNbHbBIE ATAIlbl OC-
BOCHHSI MOPCKHX MECTOPOXJICHHH TBEPJOTr0 MHHEPAJIBHOTO CHIPHS U BEJCHHE I'e0JI0ropa3Benoy-
HBIX paboT IOKa3aM, YTO B 00mIeM OallaHCe 3arpsI3HEHUs! OLIEHUBAIOTCA KaK HE3HAYUTENIbHbIC B
COMNOCTABJICHUH C IPHPOJHBIMH MPOLECCAMU M CyMMapHBIMH TEXHOT€HHBIMU (akTopamu. IIpo-
MblIUIeHHas 100b4a JKMO KOHEUHO NMpUBENET K YCHICHUIO TEXHOTEHHOr0 BO3AEHCTBUS Ha DKO-
cucteMy MHpPOBOro OKeaHa, HO KOHKPETHO 10 KaKUM HO3HMLHAM U B Kakoi creneHu? MOxHO ¢
YBEPEHHOCTBIO CKa3aTh, YTO JIIOObIE MpeiaraeMble TEXHOIOTUH A00BIYM U3MEHSAT CTPYKTYpPY U
penbed auHa. Ho npenmonaraemblie paiioHbl pa3pabOTKH UMEIOT 10 IUIOIA M THICSYHBIC JOJIH MPO-
1ieHTa OT o0IIeH MIomaa MupoBoro okeana, a BOJIHOBBIE SIBJICHUS (OCOOCHHO IITOPMBI U LIyHa-
MH) IpeoOpa3oBbIBAIOT penbed MPHOPEKHBIX 30H B ropa3no O0onplmx Macmradax. JIoHHbIe Tpa-
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JIBI, BBUIOB KPaOOB, TPEIAHTOB, JJAHIYCTOB U T.II. TAKXKE BBI3BIBAIOT N3MEHEHHE peibeda, MPUTOM
B HanOoJIee 00MTAEMOM TOJIIE OKEAHUYECKUX BOJI.

3HAYNUTETIHPHON ONACHOCTHIO MOXKHO HPHU3HATH IOABEM C OOJBIIMX TIyOWH NpH J00bIYe
JKMO Tak Ha3pIBaeMO «MEPTBOIN» BOJIBI, OSTHOM KHCIOPOAOM M UMEIOIIEH HU3KYIO TeMITepaTy-
PY, B IOBEPXHOCTHBIE TOPU30HTHI OKEAHWYECKUX BOJ — IIIAaBHOE MECTOOOMTAaHHE OMOMAcChl OKea-
Ha. Crie1oBaTenbHO, MPOCKTUPOBaHUE 000OPYAOBAHUS M TEXHOJOTHIT st 100bran XKMO momkHO
OCYILECTBIISITCS C YCIIOBUEM MUHHUMH3ALMK 00bEMOB OJAHUMAEMOI BMECTE C IOJIE3HBIMU HCKO-
nmaeMbiMu BMemaronux Boga. B MITY u PITPY paspaborans anmapatst ajist JOOBIUH KOHKpeE-
LUi{, KOTOpPBIE NIPAKTUYECKH TOJIHOCTHIO HCKITIOYAIOT I0JIbEM ITyOHHHBIX BOA [5, 6].

MuHepanbHas MyTb, o0pasyromasics npu otaenenun JKMO ot 32004, TakiKe MOXKET 0Ka3aTh
HEraTUBHOE BO3JICHCTBHE HA HEKOTOPbIE MOPCKUE OpraHU3MbL. M3BECTHO, YTO KOPAIJIOBBIC MOJIH-
bl TIOTMOAIOT B 3aMyTHEHHOW BOJIE, HEKOTOPbIE IUIAHKTOHHBIE OPTaHU3MBI TaKXKe U30eraloT pai-
OHOB C IMOBBIIIICHHOM MYTHOCTBIO. 32[er BBIXOZ OJHUH — TEXHOJIOTHUA I[O6b]‘{]’l JOJIKHa 6bITb TaKOl‘/'I,
41O OBI CJIOH 3aMyTHEHHOW BOJbI ObUT MHHMMAIBHBIM U HE PACIpOCTPAHSUICS 3a IPEIeNbl pa3pa-
0aTBIBAEMOM TUIOIIAIH.

Koneuno, HapymeHUs] €CTECTBEHHON NMPUPOIHOI cpesbl okeaHa rpu paspadorke XKMO He
n30exaTh, HO MUHUMH3HPOBATh MOXKHO. C y4eTOM MPOLEHTHOrO COJAEPIKAHUS MOJIC3HBIX KOMIIO-
HeHToB B JKMO 1 pynax MEeCTOPOXXIECHHUH CyIIH, OTPULATENIFHOE BO3/ACHCTBIE HA OKPYIKAIOILYIO
npupoanyto cpeay (OIIC) Mopckux pa3paboTok OyJeT Ha HECKOJIBKO MOPSIKOB HUXKE, YeM MpH
pa3paboTKe U3BECTHBIX MECTOPOXKACHHUH Ha CyIIE.

B nro6om cityuae peanbhbiii yiiep6 OIIC u neiicTBeHHBIE MEpHI MO €ro MPeI0TBPAICHUIO
MOXHO OyJIET OIEHHUTH JHIIb B PE3yJbTaTe MPOU3BOJCTBA KPYIHON IPOMBIIUICHHOW TOOBIYH
KMO.

OpHaKo 00sI3aTeNILHBIM YCIIOBHEM OpPTaHM3allMK TaKoH JTOOBIYM JIOJDKHA OBITH pa3paboTka
MIPUPOIOOXPAHHBIX MEPOTIPUSTHH, BKITIOYAIOIIEH Kak MUHUMYM CJIEyIOILIUE HTAlbl:

Nzyuenne GOHOBBIX MOKa3zaTeneld BOAHOW CpeJibl, JOHHBIX OTJIOXXEHHH M OHMOTHI C COCTaB-
JICHHE KapT pailoHOB 00pa30BaHusI; BHIOOP ATAJOHHBIX yYaCTKOB.

Omnpenenenue (M3y4eHHE) JOIYCTUMBIX YPOBHEH 3arpsi3HEHNUS; TPOTHO3 TOCIICICTBUIM.

TTocTOSIHHBII MOHUTOPHHT MOPCKOM CPEJIbI 10 BCEM ITOKA3aTEIIsIM.

OmnpeneneHue Hanboiee ySI3BUMBIX B 9KOJIOIMYECKOM OTHOLICHUM Y4YacTKOB M pa3paboTKa
Mep M0 NPEeIOTBPAIEHUIO MM MUHUMu3anuu yuep6a OIIC.
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COCTOSHHME 1 NEPCIHHEKTUBbBI TEXHOJIOTHUH ITIOJ3EMHOI'O
BBINIEJJAYNBAHHUSA 30JI0TA

'Xynaﬁﬁep)mes 0.M., *Xaaumos I.Y.
'0Olim.hudayberdiyev@mail.ru, %ilyuxa_07@bk.ru, HaBomiicKuii rocy1apcTBeHHBIIT
ropHbIA UHCTUTYT, I'. HaBou, Pecriy6nmka Y306ekucran

ITon3emHoOeE BhINIENaYMBaHUE KaK CrIoco0 Oe3NIaxTHOM J00BIYM MOJIE3HBIX HCKOMIAEMBIX He-
MOCPEJICTBEHHO HA MECTE MX 3alleraHMs B TIOCIIEIHHUE TOABI MOIYYHIIO JOCTATOYHO IIHPOKOE pac-
IPOCTPAHCHUE B IIPOMBIIIIJICHHOCTH.

K HacrosiieMy MOMEHTY pa3pabOTaHbl U BHEJPEHBI B IPOMBIIUICHHYIO PAKTHKY

MO/I3€MHOE PAaCTBOPEHHUE COJIEH, BBIIEIAYMBAHIE MEIM U ypaHa; MOA3EMHasl BbIIUIaBKa ce-
Ppb1, Ta3u(HUKAIMI KAMEHHOTO COJICH, BBIIIEIaYMBaHUE ME/IU U ypaHa; HOI3eMHas BbIIUIaBKa CEpBl,
razudukanis KaMeHHOro ¥ Oyporo yriisi U CIAHLEB; MO3EMHAs CKBAKUHHAS THAPO0ObIYA

bochopuToB u T.1.

PazBuBaronuMcsi HammpapiIeHHEM MOA3EMHO# (0e3lIaxTHOIT) AOOBIYM MOJE3HBIX HCKOIae-
MBIX SIBJISIETCSI TIo3eMHOe BhinenaunBanue (I1B) 3o10ta u3 pyx.

Ipu oTpaboTKe MECTOPOXNKACHHI MOJ3EMHBIM BbILIEIAYNBAHUEM 10 CPABHEHMIO C TPAIULIHU-
OHHBIMH CIIOCOOAMH TOOBIYH U TIEpepabOTKU Py B HECKOJIBKO pa3 COKPAIIAIOTCS CPOKHU IyCKa Me-
CTOPOXICHHMS B SKCIUTyaTallHI0; KPATHO YMEHBILIAIOTCS KalTUTaIbHbIE M HKCIUTyaTallMOHHBIE 3aTpa-
TBI; CHHXKAeTCsl Ce0ECTOMMOCTh T'OTOBOM MPOIYKLHH; MOBBIIIASTCS IPOU3BOMUTEIBLHOCTD TPY/a.
3emisi He 00e300paKMBaeTCsl KapbepaMu, LIaXTaMH, OTBaJaMH IyCTOW MOpPOJbI, 3a0alaHCOBBIX
PYZ, XBOCTOXpaHHIUIAMH. JIFoqu H30aBIISIOTCS OT OMACHOTO TSDKEJIOro TPYIa IO 3eMIICH.

IMoxzemHOe BBIIETAYUBAHME 30J0TA OTHOCHUTCS K YUCIYy WHHOBAIIMOHHBIX TEXHOJIOTHA.
[pHHIMI [OA3EMHOTO BBIIIEIAYUBAHUS JOCTATOUHO MpocT. Kak mpaBuio, B pyJaHOM Tele Hpo-
OypHBaroTCst 1Be MM OoJiee CKBaXKMHBI. BhlenaunBaomuii pacTBOp 3aKaunBaeTCsB OAHH CKBa-
JKUHBI, U3 IPYTHX CKBAKHH M3BJIEKACTCS MIPOAYKTUBHBIN PacTBOP

Pynnoe Teno He pazpabatsiBaeTcs.

OjiHaKo UIAHUPYEeMbIe U OTpadaThiBacMbie METOIOM 1B MeCTOpOIKICHUSI TOJKHBI Y I0BIIE-
TBOPSATD PSILY YCIOBHH, K KOTOPBIM OTHOCSTCS:

e pa3Mepbl MECTOPOX/ICHHS U COJICPIKAHHE U3BJICKAEMOT0 30JI0Ta JIOJKHBI OBbITh a€KBATHbI-

MH 3aTpaTaM Ha 00paboTKy;

e BOJIOHOCHBIN CJIOi, COJIEpIKAaIlIMil OTIOKEHHUS 30JI0Ta, JOJDKEH OBITh CTAl[IOHAPHBIM (He-

MOABW)KHBIM) HJIH IOCTATOYHO MEJUICHHO TEKYILHM;

® YaCTHIBI 30JI0Ta JOJI’KHBI 6bITb JOCTYITHBIMU BO3ﬂeI>’ICTBVI}O PacTBOPUTEIIA,
*  OTJIOXKEHHMS JIOJDKHBI COJEPIKATh KAK MOYKHO MEHBIIE MUHEPAJIOB, KOTOPbIE MOTYT BBI3BATh

TMOBBIILIEHHBIH PacX0 BBIIIEIAYNBAIOIINX PEAreHTOB;

* HAJIMYUE HWXKHETO (BEPXHET0) BOJOYIOPOB;
* 30JI0TOCOJEpIKAIINE PYIbI (IECKK) JOIKHBI OBITh MPOHUI[AEMBIMH (U1 pACTBOPOB).

OTO B 3HAYUTENBHOW Mepe OrpaHHYMBAET BO3MOXHOCTH HCIIONIb30BaHMs TexHoyoruu [1B
30J10Ta U TpeOyeT NPOBEACHHMS TIATEIbHBIX THAPOTEOIOTHYECKUX HCCIIEI0BAHUI.

K nepcrekTHBHBIMH 00BEKTaM IS [IOA3EMHOI'0 BBILICIAYMBAHUS 30JI0TA OTHECEHBI MECTO-
poxAeHHUS — ¢ OONBLION TITyOHHOIT 3aneranus, ¢ MajJbIM 00BEMOM PY/Ibl, ¢ HU3KHM COJIepIKaHHEM
MeTajuia B pyAe, MECTOPOXKACHUS, Ha KOTOPBIX MPH IIAXTHOW J0ObIYE BO3HHKAIOT MPOOIIEMBI
C IPYHTOBBIMH BOJIAMH WJIH C PYJHUYHON KPEMbIO.

IepcneKTHBBI POMBIIIIEHHOTO UCTIONB30BAHMUS TEXHOJIOTHHI TTO36MHOTO BBIIIETaYHBAHUS
30JI0Ta BO MHOTOM OTIPEICISIFOTCS. BEIOOPOM 3()(EKTUBHOTO PACTBOPHUTEIS, B KOTOPOM ObI COue-
TAJIMCh TaKHe KauyecTBAa KAaK JOCTATOYHO BBICOKAas KMHETHYECKas aKTUBHOCTb U CEJIEKTHBHOCTH
JIEUCTBHS [0 OTHOLICHHIO K BBIIIEIAYMBACMBIM METa/lIaM, OTHOCHTEIBHO HEBBICOKAsk CTOMMOCTh
U pacxojl, HaJIMYKe HaJEKHbBIX CIIOCOOOB BBIICIICHHS METAIIIOB M3 PACTBOPOB M 9KOJOTHYHOCTb.

B TexHuyeckoM Iuiane Hauboliee MOArOTOBICHHBIM JUIsl HCIIOJIb30BaHUS B YCIOBUSX MOJ-
3€MHOI'0 BbIIICIaYUMBaHUA 30JI0Ta ABJIACTCSA NPOLECC LHUAHUPOBAHUS, KOTOprl‘/'I OJHOBPEMEHHO
MpeNCTaBIIsIeTCs U HanboJee JeIIeBbIM CIOCOOOM BBIILETaYNBAHHS 30JI0Ta U cepedpa U3 pya.
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W3 HelMaHUCTBIX PACTBOPUTEINIEH JTyYIIMMH TIEPCIIEKTUBAMH Ha COBPEMEHHOM JTare pa3Bu-
Tus pabor mo 1B 301m0ta 0011210 XJI0PCOACPIKAIIE COSTHHEHNUS.

XopuHalus XapakTepusyercst 00J1ee BBICOKOM, 110 CPABHEHHIO C IIMAHHUPOBAHHEM, CKOPO-
CTBIO PACTBOPEHHSI 30JI0Ta M JOIMYCKAET BO3MOXKHOCTH IIPUTOTOBIICHHS BBIIIEIaYHBAIOIINX PaC-
TBOPOB HEMOCPEJCTBEHHO HAa MecTe uX Ucronb3oBanus «llamsmmmy neiicTBHeM Ha OKpyIKaio-
LIy Cpexy MPUMEHHTENTBHO K YCIOBUSIM KYYHOTO W TIOJ3EMHOTO BBILICTAYHBAHUS M3 XJIOPCO-
JIepIKaIIUX PacTBOPHUTENIEH 30J10Ta 00J1a1aI0T KOMITO3UTHI OKCHXJIOPUIHOTO KJIacca, KOTOphIe PH
MHTPAlUK 32 MpPeeNisl MPOM3BOACTBEHHOIO KOMIUIEKCA C TCYEHHEM BPEMEHH IOJDKHBI pacia-
JIaThCs Ha coeuHeHus, copeprkanie C1 HOHBI.

OCHOBHBIMH HEJOCTaTKAMH TIPOIECCa OKCHXIOPHIHOTO BBIIIECTaUNBAHNS SBISFOTCS XUMH-
YeCKOoe B3aMMOJICHCTBHE XJIOPCOACPKALIMX PACTBOPUTENIEH 30510Ta ¢ CybpuaaMu KapOOHATAMU
U OPYTHMH MHHEPAIbHBIMH KOMIIOHEHTAMU PYIbl, BBI3BIBAIOIICE MOBBIICHHBIH PACXOI PACTBO-
pUTEINs, OTHOCUTENBHO ciiabast yCTOHYMBOCTE XJIOP-KOMIUIEKCOB 30J10Ta B 00acTu pH, 65m3Koi k
HEHTpPaJIbHOM, a TAKKEe HEBO3MOKHOCTH TOBTOPHOTO MCIIOJIb30BaHMS aKTHBHBIX YIICH B IIPOIecce
copOLuK B pe3ynbpTaTe pa3pyIlieHHs YIIeH «aKTHBHBIM» XJIOPOM M HU3KHE [OKa3aTeld M3BJede-
HHSI 30JI0Ta U3 PACTBOPOB.

Jluteparypa

1. HccnenoBanue M MCIbITAHHE TEXHOJOTHM IOJ3EMHOTIO BBIIEIAYUBAHKS 30JI0TA OKCH-
XJIOPUIHBIMU pacTBopamu / B.A. Acanxanos, A.®. [lanuenko, O./1. Xmenbaunkas, B.B. Jloxeii-
UKOB // ['e0TeXHOIOTHS, HETPAIHLIMOHHBIE CIIOCOOBI OCBOCHUSI MECTOPOXKACHHUI MOJIE3HBIX HC-
KONaeMbIX : MaT-Jisl MexayHap. cumil. (Mocksa, 17-19 cent. 2003 r.). — M., 2003. — C. 80-82.

2. W3Bneuenue 30510Ta U3 NPOLYKTHBHBIX OKCHXJIOPHIHBIX PACTBOPOB MOA3EMHOIO BBIIIE-
nauuBanus / B.A Acanxanos, O.J] Xmenbuunkas, B.B. Jloneiiukos u ap. / CoBpeMeHHbIE Me-
TOJIbI OLICHKU TEXHOJOTHYECKHX CBOMCTB TPYIHOOOOTaTUMOTO U HETPAIMIIMOHHOIO MUHEPAJIBHO-
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AKTYAJIBHOCTDb U D®PEKTUBHOCTDb HAYYHBIX
HCCJIEJJOBAHUM B OBJIACTHU SHEPTETHUKH NPEITPUATAN
I'OPHO-T'EOJIOTT'HMYECKOI'O ITPO®NUJIA

JlumurtoBckmii A.M.
bashkurov_A@inbox.ru, Poccuiickuii rocy1apcTBeHHBLI Te0I0ropa3BeJOUHbIH
yauBepcuteT uM. C. Opmxonukuaze, Mocksa, Poccust

B Hay4HO-HCCIIEI0BATENILCKON JEATENBHOCTH BBIOOP 00JIACTH aKTyalbHOTO HANpaBICHMS
SIBJISICTCS] BAYKHEHIIIUM MOMEHTOM, OT KOTOPOro 3aBUCHUT 3((EeKTUBHOCTL Beel paboThl. B 00ib-
LIMHCTBE CIIy4aeB BHIOOP ITOT MOJCKA3BIBACT HAYYHBIN PYKOBOJIMTENb U TOTAA YEJIOBEK, PELINB-
KK 3aHATBCA, NPUCTYNAET K pa3paboTKe PEKOMEHIyeMOH TeMbl B paMKax TeMaTHYeCKOH Ha-
NPaBJIEHHOCTH HAYYHOTO PYyKOBOJAHUTEN. UeM paHbIle 3TO MPOUCXOMUT (3KeTaTeNnbHO Ha CTYJeH-
YECKOW CKaMbe) TEM JIyHllIe.

Ecin yenoBex MpHUXOOMT B acCHMpPAHTYpPy C MPOU3BOJCTBA, TO €ro TeMaTHYeCKas Halpas-
JICHHOCTb OBIBA€T, KaK IPABHJIO, ONpe/eeHa NOTPEeOHOCTAMH IPOU3BOICTBA U aKTYallbHOCTh €€
yaie Bcero OeccriopHa. OOBIYHO TaKHe UCCIIEJOBAHHS 3aKAaHYMBAIOTCS YCTICITHON 3aIIUTOH JHC-
cepTauuy ¢ 3apaHee OXuAaBIIUMCS dddexrom.

Yro KacaeTcsi KPYIHBIX BBICOKO 3HAYMMBIX HAyYHBIX HANPaBJICHUH, HPEIONpPEASIISIONINX
MHOT'OCTOPOHHHUE HUCCICA0OBaHMUs, 3a4aCTyl0 JIOMKY TpaagUuLUOHHBIX pe]_l_lel-ll/ll\/’l U CYJIAIIUX BBICO-
Ky10 3 (EKTUBHOCTB, TO 3apOXKIasCh B MPOU3BOACTBEHHOI cepe, OHM MOTYT KaKoe-TO Bpems
071 BO3JCHCTBUEM yCTAHOBHUBIIUXCS TPAJUIMI OBITh HE BOCTPEOOBAHHBIMH, HO MPOSBUTHCS IPH
M3MCHECHHU TeX WM HHBIX YCIOBUM, IIOHATHIA, IOAXOI0B.

Bcerpeua nceneoBaresnst ¢ TaKOro poaa Hay4dHbIM HampaBiIeHHEM B CBOEil 001acTH, pacro-
3HAHHE €ro NepPCIEeKTUBHOCTH — OOJIbIIAs yaaua.

Io moeit Hay4HO# Ouorpadun MHe, HapUMeEp, MOBE3JI0 B 3TOM IuiaHe. Paboras, o okoHua-
HuIo LIBeTMera HauaJbHUKOM y4acTKa ypaHoOBOro pyaHuka B CpenHeil A3iun MHE MOCTOSHHO IPHUXO-
JIMJIOCH CTAJIKMBATBCS € MPOOJIEMaMH PYIHUYHOTO TPAHCIIOPTA: HOrPY304HO-Pa3rpy304HbIE CIOXKHO-
CTH, aBapUM, HEXBATKA MIOPOXKHsKA U Jp. Bo3HMKIA MBIC/IB: a I0YeMy Obl HE MOIBITAThCS UCIIONB30-
BaTh TPYOOIPOBOIHBIN THIPABINYECKUIA TPAHCIIOPT YPAHOBOH PY/IbI, MTOCKOIBKY OHA BCE PABHO IO-
CTyIaeT B BOJHBIHA MOTOK Ha obOoramieHue. M3BecTHO ObUIO YTO HA YKpauHe (PyHKUHOHHPYIOT Psi
THAPOIIAXT, TIe YrOJb TPAHCIIOPTHPYETCs O TpyOe, He CMOTPSI Ha HEOOXOMMOCTh €ro 00e3BOKHBA-
Hus. Beut naxe nncruryr YxkpHUUI napoyromns. CMylana TOJIBKO MBICIIb, YTO HUKTO JI0 TAKOH Ipo-
CTOH uaen He noayMaics paHbiue. OIHAKO OKa3auoch, YTO MPEIIOKEHHs ObUIH, HO HE HAIUIM OT-
KJIMKa M3-3a ONaceHHsl 00oraTureneil B 4aCTH BO3MOXKHOTO MEPEU3MENbUYEHHs TIOJIE3HOTO KOM-
MOHEHTa B TPOIeCcCe BOAHOIO TpPaHCIOpTa. Pemmmn oOpaTHThCs 3a KOHCYJbTAlMEel K 3aB. Ka-
(denpoii pazpaborku mectopoxaennit MULIMu3 npod. ITonosy I'.H., koTopslil B cBOE Bpems
YHUTaJd HaM JIEKLHUH [0 PYAHUYHOMY TpaHcmopTy. 'eopruii HukonaeBud o4yeHb akKTUBHO BOC-
MIPUHST 5Ty UJICI0 U BBIIIEN C HEH Ha JUPEKTOpa BEIYIIEro NpOeKTHO-UCCIIEJ0BATEILCKOTO HH-
crutyta otpaciu (IIpomHUUIIpoekt) Kenposckoro b.M., KOTOpsIil Taroke, 3aWHTEPECOBABIINCH
BOIPOCOM, MPEJTIOKUI IPOBECTH POMBILIICHHbIE HCCIIEI0OBAHMS 10 JAHHOMY HalpaBJIeHHIo Ha 6a-
3e pasBenyemoro B Kanmpikun mectopoxaenus CTenHoe, 4To BCKope U ObUIO HAaMH OCYIIECTBIICHO,
IPU aKTUBHOM COZICHCTBUH JIGPMOHTOBCKOTO rOPHO-000raTHTEILHOrO KoMOUHaTa B 1963 roxy.

Pe3ynbTaThl MPOMBIIUICHHOTO SKCIIEPHMEHTa MPEB30OLUTH HAIIM OXHIAHHSA: B IpoIecce
T'HAPOTPAHCIIOPTA HA PA3JIMYHBIC PACCTOSIHUSA HUKAKHUX nepemmeaneﬂnﬁ IMOJIC3HOI'0O KOMITIOHCH-
Ta HE NMPOUCXOJAUIIO, PyZia TOJBKO AC3UHTEIPHPOBANIACh, XOPOIIO MOArOTABIMBASCH K MPOLECCY
oboraieHus.

B 1964 r. g 3amutun (yxxe Bo MI'PU) nepByto KaHIMIATCKYI0 OUCCEPTALMIO MO THAPO-
TPAHCIOPTY YPAHOBBIX PYJ OCamo4HOro mpoucxoxaeHus. Ilo unuimatuse npod. [Tonosa I'.H.
BCKOpE K TOMY HAIPaBJICHUIO MOJKIIOYMINCh U JIPYTUe COTPYIHHKU KadeIpbl M acIUpPaHTHI,
HayaBIlIKe TPOBOIUTH MCCIIEN0BATENBCKUE PAOOTH Ha MecTopoxkaeHusx Kaszaxcrana u Y30eku-
CTaHa, yBEHYaBIIHECs 3HAUUTEIbHBIMU yCIeXaMU. BbUT 3alliieH psiji JUCCEPTALHOHHbIX pabdoT,
B ToM uncie u gokropckuit (Mcrommu C.1O., Bproxosetkuit O.C., Ipobanenko B.I1.).
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Hcxons n3 3T0ro, 0CHOBOIIOJIOKHMKOM I'MIPOTPAHCIIOPTHOTO HAIIPABJICHUS IPH pa3paboTKe
YPaHOBBIX MECTOpOXIeHui Oe3ycnoBHO siBisiercs: mpod. [Tomos I'.H., a apyrue yBakaembie nc-
CJIEZIOBATEIN B 3TON 00JIaCTH MOTYT C TOPAOCTBIO CUNTATH CeOs €ro IMOCIeI0BATEIIIMH.

I'mnpoTpaHciopTHOE HampaBlieHHE SBHJIOCH B KaKOH-TO CTENEHH U MEPBOOCHOBOM 3apoOiK-
JIeHHsl HOBOro elle Oojee Iio0aJbHOr0 Hay4HOrO HAIpaBICHHs EOTEXHOJOTHM, OCHOBATENIEM
KoToporo siBisiercst yuenuk ['eoprus HukomaeBmua — mpod. Jlodawos [I.I1., umerommit cam
OO0JIBIIIOE YUCIIO MOCTIEA0BATENCH.

BTopbIM aKTyaJIbHBIM U BeChbMa MEPCIEKTHBHBIM HAYYHBIM HAIPaBICHUEM, IO KOTOPOMY
HaM JIOBEJIOCH ITPOBOINTh MHOTOJIETHUE HCCIICIOBATEIbCKUE PAOOTHI, SBISIOTCS MCCIICIOBAHHS B
o0JIacTH ONTHMH3AIMH HEProoOeCIeYeH s re0JI0ropa3BeJouHbIX paboT. OO aKTyaJbHOCTH 3TO-
r0 HampaBJIEeHHsI CBUJIETEILCTBYIOT XOTsl Obl TO, 4yTO 10 40% 3aTpaT B reosoropasBejKe MpHXo-
JMTCSL Ha dHeproolOecrevdeHne ¥ ONTHMH3AIMS B 3TOH 0ONAaCTH MPEONpPEAENsSeT BBICOKYIO (-
(EKTUBHOCTB.

Brepsble uccneoBaHus B 00JIACTH SHEPIeTHKH I€0JIOrOpa3BeI0OUHbIX paboT ObUIN HAYaThl B
MI'PU B Hauase 70-x rofioB ¢ nepBOHAYAIBbHOM 3a1a4eii 0000IICHHs OMbITa M Ha €r0 OCHOBE aHajn3a
CHCTEM 9HEpProo0ecrieyeH s B CIICHU(DHIECKHX YCIOBUIX (DYHKIIHOHHPOBAHHUS I€0JIOrOPa3BeI0IHBIX
00BEKTOB C IENbI0 Pa3pabOTKN yueOHO-METOIMIECKON OCHOBBI MPETOIaBaHKs B yIeOHBIX 3aBEICHH-
SIX ICHUIUIAH 110 3TOMY HarpasieHHIo. B 1976 rony Ha 0a3e moJy4eHHBIX pe3ysIbTaToB ObUT M30aH
y4eOHUK «DIEKTPOOOOPYIOBAHME U AJIEKTPOCHAOKEHHE I'eONIOrOpa3BedOYHBIX paboT», PEeKOMEH-
JIyeMBIii K MoJIb30BaHMIO By3am Coro3a, I/ie Benach IMOATOTOBKA CIICIHAIMCTOB 10 TEXHHUKE Pa3BEIKH,
KOTOPBIi Nepen3aBajics B qanbHedem neogHokparao (1986 r., 1998 r., 2008 r.).

CcopmupoBaBmniics KOUIEKTUB HCCIeIoBaTeIel U3 perogaBarTebckoro cocraa MI'PU
U TIPOU3BOJICTBEHHHUKOB MPOJOJDKUII ajlee UCCIIeOBaHus B 00JACTH YHEPIeTUKH Te0JIoropasBe-
JIOYHBIX Pa0OT B HAIIPaBJICHUSX:

— Hay4YHbIC OCHOBBI, ONITHMH3ALMS U COBEPIICHCTBOBAHHE JJIEKTPOCHAOKEHHS I'e0JI0ropas-
BEIOYHBIX padoT;

— HCTIOJIb30BAaHNE BTOPHYHBIX SHEPrOPECYPCOB;

— NEPCIICKTHBA IPUMEHECHUA HETPAAULIMOHHBIX U BOSOGHOBHﬂeMbIX OHEProuCTOYHUKOB;

— sHeprocOepeKeHre B OypeHuu u 1p.

Ha ocnoBe stux uccienosanuit 8 1990 rogy Obina opraHuzoBana Kadeapa SHEpreTukH, np
KOTOpO# co3/1aHa YHepreTuieckas KoMmuccus Poccuiickoit AkageMHuu ecTeCTBEHHBIX HayK U Obuia
Hayara IOAr0TOBKA CHEIMATUCTOB-3IEKTpOoMeXaHUKoB 1yt ['PP.

B pesynbrare npuseneHHsix uccinenosanuii Bo MI'PU-PITPY cdopmupoBanacy HayuHas
LIKOJIa ONTUMM3ALUH YHEProoOeceueHns reoIoropa3BeJouHbIX paboT, 0 OCHOBHBIM HaIpaBiie-
HUSIM KOTOPOI OBUT 3aIIUIICH PSAI JUCCEPTALOHHBIX PadOT, B TOM YHCIIC YCTHIPE JOKTOPCKUX,
u3/1aHbl y4eOHbIC U CIPABOYHbBIC TTOCOOMS, OMyOIMKOBAHO OOJBIIOE KOJMYECTBO HAYYHBIX CTa-
Teii, MPAKTUKYETCsI IOCTOSIHHOE MPOBEICHUE KOHCYJIBTAIINI U Y4acTHE B HAYIHBIX (opymax.

K HnacrosimeMy BpeMeHM 3JeKTpodHepreTuka Poccum mperepreBasia riryOoKHe CTPYK-
TypHBIE Ipe0OpPa30BaHus, CBA3aHHBIC C NPUBATH3ALMEH U N3MEHEHNEM yCIIOBHH IIEHOOOpa3o-
BaHMs B 00JaCTH NMPOU3BOJICTBA, NEpeladl U pacupeneieHus d1eKkTposnepruu. Hamernnocsb
HM3MEHEHHE CTPAaTEeTHYeCKON HalpaBJICHHOCTH 3HEProoOecledeHus ¢ MpOsBICHUEM BCE 0OJIb-
LIEro MHTepeca K JIOKaIbHBIM KOMIIIEKCHBIM YHEPrOMCTOYHUKAM, YTO CBSI3aHO, INIAaBHBIM 00-
pa3oM, CO CHM)KEHHEM HaJEKHOCTH ICHTPAIU30BaHHBIX SHEPrOHOCHUTENEH, POCTOM CTOMMO-
CTH OTIYCKaeMOH DHEPrMM M CTOMMOCTH 3a ee MmojkinodeHue. KoMIUIeKCHbIE JIOKalbHbIE
SHEPrOMCTOYHHUKH, K KOTOPBIM OTHOCSTCS B IIEPBYIO OUYEpEIb AW3EIbHBIC 3JIEKTPOCTAHIUH,
MO3BOJISIIOT Hepeako Ooiiee 3((GEKTUBHO U B KPOTKHE CPOKH 00ECHEYUTh IJICKTPUUECKON U
TEIUIOBOM PHEPrueil OTHOCHTENIBHO HEOOJNBIINE IPOU3BOJCTBCHHBIE OOBEKTHI, KAKUMHU U SIB-
JISIFOTCSL T€0JI0rOpa3BeI0YHbIC TAPTHH.

JIy1st akMOHEpHOH KOMIIAHUH, BEIYIIEH Ie0oJIoropa3Be/louHbIe paboThl ¥ 3aNHTEPECOBAHHOM
B MUHUMAJIBHBIX pacxojax Ha HeproobecredyeHne TEeXHOJIOIHYeCKoro mporecca, Ha epBoe Me-
CTO BBICTYIIAIOT CETO/IHS TaKHE BOIPOCHI, KaAK:

— MOJIepHH3alUs U BBIOOp HanboJiee SKOHOMHUYECKOTO U MPOU3BOAUTEIBHOTO IpHUBOa OY-
POBBIX YCTaHOBOK;
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— 000CHOBaHHE Ha COBPEMEHHOM SKOHOMHYECKOM YPOBHE, IO HallMM pa3paboTKaM, ONTH-
MaJIbHON CHCTEMBbI SHEPTr000ECIeUCHHMS, O3BOISIOINICH KOMILIEKCHOE PEIICHHE BOIIPOCOB 3JIEKTPO-
1 TEIUIOCHA0XKCHNUS TEXHOJIOTHYECKUX TIOTPEOHTEIICH;

— YCTaHOBJICHHE TEXHUYECKOH BO3MOXKHOCTH M 3KOHOMHYECKOH I1e71eCo00pa3HOCTH HC-
I10JIb30BaHUs BO30OHOBIISIEMBIX UICTOYHUKOB PHEPTHU U BTOPUYHBIX SHEPTOPECYPCOB;

— MOJICPHH3ALHS YICKTPUIECKUX CETeH C UCIIOIb30BAHUEM H30JIMPOBAHHBIX MMPOBOIOB;

— OpUEHTAlUsl Ha TEXHOJOTMYECKOe M IHEPreTHYecKoe 000py0BaHNE, HCKITIOYAIOIIEEe ero
3aMEHY B CBSI3H C H3MCHEHHUEM CTAIUHHOCTH PabOT HA OCBAMBAEMOM MECTOPOXKICHHH.

Peanuzanmst 3TUX NO3UIMH, JTODKHA OCYIIECTBIISITECS C YYETOM OCOOCHHOCTEH BEICHUS
re0JIOrOpa3BeIOYHBIX pabOT U B CTPOrOM COOTBETCTBHUH C YCIOBHSIMH KOHKPETHBIX MECTOPOXK/IE-
HUI Ha 0a3e HAYYHBIX HCCIICTOBAHUM.

K coxanenuio, pUHAHCHPOBAHUE ITOrO BAKHEUILETO HAIpaBJICHUS, HAyYHBIX HUCCIIEIOBa-
TEJNBCKUX paboT, BBIIEICHHOE CIICIMAIBHBIM pacropsbkeHrneM MHUHHayKH B iepro Kpusuca 90-x
rOJIOB, CETOJHS B YHHBEPCUTETE NMPUOCTAHOBJICHO 0€3 KaKMX-TO Ha HaIll B3IJIS K TOMY OCHOBa-
HUIA, 4TO, OE3yCJIOBHO, CKa3aloCh Ha pe3ysbTaTaX MX BEACHHs U OOKOCh, UYTO SBHIIOCH YTPATOM
aKTYaJIbHOTO HAy4YHOT'0-HMCCIJIC0BATEIbCKOTO HampasieHus, B koropom PI'TPY 61 mmupepom
MHOTHE TOJbl. X0UeTCsl HaIesIThCs, YTO HOBOE HayyHOE PYKOBOJICTBO YHHUBEPCHUTETA B JIUIIE MPO-
pekropa no Hayke npod. KocestHOBa B.A., siBistromerocsi, KCTaTH, BEIXOALEM UMEHHO 3TOTO Ha-
[IpaBJICHHs, YIaCTCSl BOCCTAHOBUTH €r0 OBLION cTaTtyc.

Jluteparypa
1. JIumuroBckuit A.M., MepkyinoB M.B., KocesHoB B.A. DHeproobecriedeHne TeXHOIOTH-
YeCKUX MoTpeduTenei reojoropassenounsix padbor. — M. : OO0 «UIIL MACKAy, 2008.-5c.;
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OCHOBHBIE HATIIPABJIEHW A NTOBBIIIEHUSA 3O PEKTUBHOCTH
SHEPI'OOBECIIEYEHUS T'OPHBIX PABOT

MepkyJoB M.B., Kocssinos B.A., Uepe3sos I'.B.
Mvm.07@mail.ru, Poccuiickuii rocyaapCTBEHHBIH T€0JI0ropa3BeJOYHbINA YHUBEPCUTET
um. C. Opmxonukuaze, Mocksa, Poccus

OnrtumanbHOE SHEProodeceyeHne reoI0ropa3BeJOYHOro 00beKTa MOXKET ObITh obecreye-
HO TOJIBKO MPH YCJIOBHH BBINOJHEHUS psija MEPOIPHATHIL, HAIPaBJICHHBIX Ha TOBBILICHHE (-
(EeKTUBHOCTH €ro, KaK Ha CTaAUSIX NPOeKmMupo8aHus, Tak U B IPOLIECCE IKCALYAMAYUY CUCTEMBI.
IMox onTHUManbHON CHCTEMO MBI OyJeM HOHUMATh TAaKyl0 CHCTEMY YHEproCHaOXEHHs, KOTopast
o0ecrieunBaeT BBINOJIHCHUE TEXHOJIOIMYECKUX ONepaluid Ha HeoOXOAMMOM YPOBHE M C MUHH-
MaJIbHBIMH 3aTpaTamu [1].

Psx ropHOIOOBIBAIOINX MPEANIPHUATHI PAOOTAIOIMX B yNAJCHHBIX M TPYJHOJOCTYITHBIX
paiioHax BBIHYXIEHBI CO3/1aBaTh COOCTBEHHBIC CHCTEMBI YHEPrOCHAOKEHHMS, T/I¢ IPUXOIUTCS pe-
LIATh BONPOCHI JIEKTPO- U TEITIOCHAOKEHHS, KaK TEXHOJOTHYECKHUX, TAK U HEPEAKO KOMMYHallb-
HO-OBITOBBIX MOTPEOUTENEH MOCENKOB. B yCIIOBUSIX aBTOHOMHOI'O SHEPrOCHAOKEHHS MPOOIEMBI
9HeprocoepexxeHus: 1 YHepProdPpHeKTUBHOCTH 3HAYUTEILHO ODOCTPSIOTCS M HEPEIKO OKa3bIBAIOT
CYIIECTBEHHOE BIHsIHKE HA 3P HEKTUBHOCTH pabOThI NpeanpusThs. B Takux cutyanusx Hauboee
PaLMOHANIBHBIM SIBIISIETCSI KOMNIEKCHYI NOOX00, T.€. KOT/Ia BCE DJIEMEHTHI JIOKAJIbHOM SHEeprocuc-
TEMBI PACCMATPHUBAIOTCS COBMECTHO, B UX B3aUMOCBSI3H. [IpH 3TOM BapHaHThI B3aHMOCBSI3H MOTYT
OBITh PA3INYHBIMU M YPOBEHb MX ONTHMAJIBHOCTU JOJDKEH OBITH OLICHEH Ha CTaJMU HPOSKTHUPO-
BaHUSI IOCPEACTBOM TEXHUKO-IKOHOMUYECKUX PaCueTOB.

MeroiuKa TEXHMKO-DKOHOMHYECKOTO MOJCIMPOBAHHMS CHCTEM DHEProcHaOXeHus Oblia
pa3paboraHa Ha kadenpe MexaHH3alMH, aBToMaTuzauuu u >Hepretuku MI'PU-PITPY. Ona oc-
HOBaHa Ha CPaBHEHWH (PMHAHCOBBIX IOTOKOB, U3MEHSIOIIMXCS BO BPEMEHH JUIS Pa3IMYHBIX CHC-
TEM DHEProcHabKeHMsS M UX JIeMeHTOB. ONTHMANIbHOM OyJeT Takas CHCTeMa SHEProCHAOKCHUS,
KOTOpast B JAHHBIA MOMEHT BpeMEHH UMEeT HaNMEHBIINE 3aTpatsl [4].

Tpy TeXHHYECKOM 0OOCHOBAHHH IKCILTyaTAllMH YHEPrOCUCTEMBI HEOOX0JMMO UMETh B BHILY:

* BO BCEX SKOHOMHYECKH OIPABIAHHBIX CIy4asX HEOOXOAMMO CTPEMHTHCS K OOECIECUSHHIO
LEHTPATM30BaHHHOTO 3ICKTPOCHAOKEHNUS ¢ TpaHChOpMALUei SHEPIuK MPH I'TyG0KOM BBOZE;

* IIPU UEHTPAIU30BAHHOM 3JIEKTPOCHA0KEHUH OT AU3EIBbHBIX NEKTPOCTAHINH 3HAYNTEIbHON
MOIITHOCTH YKOMIUIEKTOBBIBATH UX OJAHOTUIIHBIMH TUXOXOJAHBIMHU AU3€JIb — arperaraMu, Ha-
JeKHBIMHA U DKOHOMHYHBIMU B IKCIUTYaTalllH, TAKUM 00pa3oM, 4YTOObI MOXKHO OBLIO B IIH-
POKHUX TIpefeaX peryJupoBaTh Harpy3Ky, HCKIKOUast XOJOCTYIO paboTy; IPH 9TOM BO BCEX
Cllydasix He0O0XOJMMO MaKCHUMaJIbHO YTUIIM3UPOBATh TEIUIO, VISl HCIIOJIb30BAHMUS TEIUIOTHI B
cHUcTEMaX TEMIOCHAOKEHNS,

* Ha TOpHBIX paboTax, HE MpPEIyCMATPUBAIOIIMX MOJ3EMHOr0 TITyOOKO BBOJA, MUCKIIOYUTH
pacnpeneNuTeNbHBIE CeTH M MarkucTpajibHbIe JMHUYM HanpshkeHneM 6 kB, mepexoas Ha Bo3-
nyusble uHaE 10 kB ¢ M30JSIMOHHBIM MOKPBITHEM TPOBOJOB. Takasi mepeopueHTaIus
MO3BOJIUT YMEHBIIUTh JKCIUTyaTallMOHHbIE PACXO/bl, MOBBICUTh HAJEKHOCTh CHCTEMbI M
CTerneHb YHU(HKAUUK 000PYI0BaHHsI, CHU3UTh PacX0J POBOJAHUKOBOIO MaTepHaa;

e B MeCTax C OJIATONPUATHBIMU YCIOBHSAMH JUISl IPUMEHEHHsI BO30OHOBIISIEMBIX DHEPropecyp-
COB B IIEJISIX IKOHOMHH TOILIHBA MPUCTYIIUTh K OCBOCHUIO BETPOArperaTtoB, COMHEYHBIX 0a-
Tapeit 1 Manbix [ 9C;

e JUIS POM3BOJCTBA KPYMHOMACIITAOHBIX PabOT B OTAQJICHHBIX U TPYAHOMOCTYIHBIX paii-
OHaX HEOOXOIMUMO CTaBHUTHh BOMPOC Ha (peaepansbHOM YpOBHE O pa3paboTKe M OCBOCHUH
OJIOYHO — TPAHCHOPTAOENBHBIX SICPHBIX IHEPrOMCTOYHHUKOB, CIIOCOOHBIX KOMILICKCHO
obecreunBaTh H30JMPOBaHHBIE OOBEKTHI AIEKTPUUESCKON U TEIIOBOH SHEPrUeH.

B mpomecce 3KCIUTyaTaliy SHEPrOCHCTEMBI, OCHOBHBIM HAIIPaBICHUEM MOBBILICHHUS ¢€ (-
(DEKTHBHOCTH, SIBISCTCSI DKOHOMUSL MONAUSHO-IHEPeeMU4ecKux pecypcos. I aBHas uies SHepro-
coOepesxxenus: — Oonee 3hGEeKTHBHOE HCIIOIb30BaHUE YHEPrOPECyPCOB MyTEM MPHUMEHEHHUs YKOHO-
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MHYECKH OOOCHOBAHHBIX TEXHUUECKUX MEPONPHATHH, 1e1eCO00pa3HbIX C AKOJOTHUECKON U CO-
LUATBHON TOYEK 3PEHHUS.

CrieioBaTenibHO, 3HEProcOepexeHre Mo CYIIECTBY SBISETCS CHUKEHHEM I0TpeOieHus
SHEPropecypcoB 3a CUET MPHUHATHA Pa3yMHBIX Mep C LENbI0 HCKIIOUEHHS PACTOYUTENIBHOTO pac-
XOJIOBaHUs MPUPOIHOTO SHEPreTUUECKOro IMOTEHIMAIA U OXPAaHbl OKPYIKaIOLIeH YeaoBeKa cpebl
OT 3arpsI3HEHUS IPH MIPOM3BOACTBE H HCIIONb30BAaHUM YHEPTHH.

PacyeTsl ¥ npakTHKa MEPEeIOBBIX NPEANPUITHH CBUAETENIBCTBYIOT O TOM, YTO CBBIIIE TPETH
HOTPeGHOCTH B 9HEPropecypcax MOXKET OBITh IIEPEKPBITO 3THM IyTeM. A 3TO 03HA4aeT, YTO 3Hep-
rocOepexeHre (pakTHIeCKU MOXKET ObITh MPHPABHEHO K MpoOiIeMe HapalluBaHUs IPOM3BOJCTBA
MIEPBUYHBIX YHEPTOpeCypcoB [2].

B 910i1 CBsA3M 0COOCHHO Ba)KHO ONPEENUTh IIPUOPUTETHBIE HANPABICHHUS dHeprocoepexe-
HHS U OXPaHBI OKPYKAIOMIEH cpeIbl B KaXKI0i 0TpaciIn HApOJHOTO XO3iCTBa U B COOTBETCTBHU C
HHMMHM Ha K2XI0M NPeANPUATHH Pa3paboTaTh KOHKPETHbIE MEPONPUSATHUS MO UX OCYLIECTBICHUIO.

C yuetoM ocoOeHHOCTEil BeJeHHs TOPHBIX PadoT B Ka4eCTBE OCHOBHBIX HAIIPABIICHHIA B 00-
JIaCTH 2HeprocOepesKeHNi 1 0XpaHbl IPUPOIBI MOTYT OBITH BBIJICTICHBI CIIEAYIOIIHE:

*  ONTHMM3ALHUS CHCTEM YHEProoOecIeueHus;

* HCIOJB30BaHNE BTOPUYHBIX SHEPTOPECYPCOB;

* BO3MOXXHOCTb IIPUMEHEHUS HETPAJUIIMOHHBIX YHEPrOUCTOUHHKOB;

* MOJCPHM3AIMSA DHEPIeTUYECKOTO 00OPYIOBAHMS M 3aMEHA yCTAapEBIIMX KOHCTPYKIHUH Ha

COBPEMEHHBIE;

* COBEpIICHCTBOBAHME U BHEJIPECHNE HOBBIX, MEHEE YHEPTOEMKHX T€XHOIOTHIA;
* COBEPIICHCTBOBAHHE CHCTEM IEKTPOCHAOKEHNUS;
* BHEIpPEHHE KOMIUIEKCA OpraHW3alHOHHO-TEXHUYECKHUX U HH(OPMAIHOHHBIX MEPOIPHATHH.

Onmumu3sayus SHEProoOECIeueHus IpeyCMaTpPUBALT, KAK OTMEUYAIOCh BBILIE, KOMILIEKC-
HOE COBMECTHOE PEILCHHE BOIPOCOB YHEPro- U TEIIOCHA0KEHHS B YUETKOM COOTBETCTBHU C YCIIO-
BUSIMH M MacIITabaMu MPOBOAUMBIX paboT.

Hcnonvsosanue smopuunbix SHEPTOPECypCoOB MpeLyCMaTpUBaeT He TOIBKO YTIIH3AIHIIO Tell-
J1a BBICOKOTEMIIEPATYPHBIX SHEProHOCUTENEeH (BBIXJIONHBIX Ia30B), Y€MY MOCBSIIEHO MHOTO HAIIUX
paboT, HO 1 OTOOP TeIlIa U3 HU3KOTEMIIEPATyPHBIX CHCTEM C IIPHMEHEHHEM TEILIOBBIX HACOCOB.

ITo oueHkam crenuanucToB, ce0ECTOMMOCTD TEIUIa OT YTHIM3UPOBAHHBIX CUCTEM Ha MOPSIOK
HIDKE, YeM OT KOTEJIBHBIX YCTAHOBOK, a 3(()eKTHBHOCTD KAaIIUTAIOBIOKEHHH — B 2-3 pa3a Bbiie [2].
ITockonbKy B OTpaciau UMeeTcs OONbIIOe KOTUYECTBO SHEPrOMCTOUHUKOB (KOTEIBHBIX, U3EIbHBIX
3IEKTPOCTAHLIUN, KOMIIPECCOPOB), TO TPYIHO MEPEOLIEHUTh 3HAYUMOCTb 3TOI'0 HAIIPaBJICHHUSL.

B03MOXHOCTB UCIOJIB30BAHHS HEMPAOUYUOHHBIX SHEP2OUCTOYHUKO0E TIPUBIIEKAET K cebe Imo-
BBIIIEHHOE BHUMAaHUE B CBS3H C BO300HOBJIEMOCTBIO 3HEPrOpPECypcoB (BETpOArperaTsl, MUKpO-
I'SC, renoycTaHOBKH) M 9KOJIOTHYECKON YUCTOTOH. B TO ke Bpemst 001acTh IPUMEHEHHs HX Or-
paHMYCHA, a KAIIUTAJIOBIOKEHHUS BEICOKH H BPSI JIM OHH B 0003pUMOM OyIyIIeM CHITPaloT 3HAUH-
TENBHYIO POJIb B 9Heprocoepexenuu [3].
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IHOBBIINEHUE SHEPT O®®EKTUBHOCTHU BYPEHUS
MHOCPEACTBOM MOJEPHUM3AIIUU JJIEKTPOIIPUBOJA
YCTAHOBKH HA COBPEMEHHO OCHOBE

Poanyrun K.B.
mgri-rggru@yminer.ru, Poccuiickuii rocyiapcTBEHHBII I€0I0ropa3BeJOUHBIIH
yausepcuteT uM. C. Opmxonukuaze, Mocksa, Poccust

PasBenounoe OypeHune npeacTaBisieT co00i IHEProEMKYH0 TEXHOJIOTHIO, ITPU KOTOPOH 10~
JIs. KOMIUIEKCHBIX 3Hepro3aTpar gocturaer Hepenko 40% ot obmiero ux o0béMa, 1 OCHOBHBIM
MOTpeOUTENIeM dHEPTUH SBIsIeTCS MPUBOA OypoBoil ycTaHOBKH. [109TOMY ONTUMHU3AIMS NPUBO-
JIa myTéM MOJIEPHU3AIMM €r0 Ha COBPEMEHHOW OCHOBE SIBIISICTCS! aKTyallbHBIM HAy4YHBIM Ha-
[IPaBJICHUEM.

BypoBbIe YCTaHOBKM MMEIOT JU3EIbHBIA WM JJICKTpUYecKuil npuBoj. [lepBblil U3 HUX He
CBSI3aH C LIEHTPAJIBbHOI SHEProCUCTEMOH, 1, OyTydn MaHEBPEHHBIM, HAXOHUT IIUPOKOE MPUMEHE-
HHUE TPH MTOUCKOBBIX PabOTax W MpeIBapUTeNbHON pa3Benke. OmHAKO, UMes Pl CephE3HBIX He-
JIOCTaTKOB, TAKMX KaK: HAJIMYUE TPOMO3IKUX TPAHCMHUCCHI, HU3KHI K.IT.J., BBICOKas METaJNIOEM-
KOCTb, CJIOKHOCTH OpraHU3allud aBTOMAaTU3WPOBAHHOI'O YIIPABJICHUSA W ITOJIYYC€HUE ONITUMAJIBHBIX
[IapaMeTpOB; AIIEKTPOIPHBOJ] O UMEIOLIMMCS IO3ULUSIM SBISICTCS MepcrneKTuBHee. OCHOBHBIMU
€ro JIOCTOMHCTBAMHU SBJISETCS: HAASKHOCTb pabOThl, AJIUTENbHBIH CPOK CIy>KOBI, KOMIIAKTHOCTb,
BBICOKAsl yIpPaBIsIeMOCTh, JEKOCTh HMCIIOJIb30BaHMS aBTOMATH3AllUH, MIUPOKOM JUANa30H MOII-
HOCTHBIX XapaKTEePUCTHK.

DNEKTPONPUBOJL OTCUECTBEHHBIX OYPOBBIX YCTAHOBOK SIBJISETCSI TPYMIIOBBIM, OH IPEICTaB-
JIEH aCHHXPOHHBIMH 3JIEKTPOJBHIATEIIMH MOMEHT BpAILlEHHs, KOTOPBIX Hepenaérces padbouum
opraHaM uepe3 KOpoOKy mepenad. Takue CHCTEMBI B HacCTOSIINME BPEMS HE MOTYT IOJHOCTBIO
YJIOBJIETBOPSATH BO3POCIIME TPEOOBaHUS TEXHOJIOTMIl OypeHHs, MOCKOJIIBKY HE 00eCIeuuBaloT
IUTaBHOE NW3MEHEHHE YacTOTHI BpalleH!st pabouuX OpraHoB, a, CIEA0BATEILHO, HE TI03BOJISIET:

— ofecneynTh MUHUMAJIbHBIN PAcXOJ SHEPrHy;

— MaKCHMaJbHO MCIIOJIb30BaTh YCTAHOBICHHYIO MOIHOCTB IIPUBOJTHOTO JABHUIATEILS;
— o0ecne4uTb JITKUI BBIXOJ] U3 30H PE30HAHCHBIX KOJIeOaHMI;

— WCKIIIOUUTH TUHAMHYECKUE MIEPETPY3KH;

—  €031aTh ONTUMAIILHBIC YCIOBUSI Il OYMCTKH CKBXKHH B TIpoliecce OypeHHs.

Bce 311 BOIIPOCH! YCIIEIIHO MOTYT OBITH PEIICHBI IOCPEICTBOM HCIIOIb30BaHMS TTIABHOPETY-
JIMPYEMOTro 3JeKTpornpuBoaa. [Ipon3BOACTBEHHOE HCIIBITAHNE TUIABHOPETYIMPYEMOTo MpHBoa Oy-
poBbix YKb-7 ¢ nBuratensmMu nocTostHHOro Toka B Hopuibcke M Ha YKpauHe HOKa3aiu, 9To IpU
9TOM MeXaHHYecKas CKOpOCTh OypeHHsi Bo3pacTaeT Ha 25-30%, a morpebieHHe JeKTPOIHEPIHI
cHmkaercst Ha 40% 1o CpaBHEHUIO C TPAAUIMOHHBIM NPHUBOAOM. OJJHAKO MPH 3TOM OBUIO yCTaHOB-
JICHO, YTO MCIIONB30BaHUE B YCIOBMAX Npou3BozacTBa ['PP nByx pomoB Toka 3aTpyzaHseT dKcIuLya-
Ty OypoBOro 00OpyIOBaHUS M CHI)KAET UX HAAEKHOCTB, YTO CYLIECTBEHHO HHUBEIIUPYET OTME-
YEHHbIC JIOCTOMHCTBA IUIABHOPETYJIMPYEMOro mpuBoja. [loaTomy Oosiee MEpCIIEeKTHBHBIM IIpes-
CTaBJISICTCS MCIOJIB30BAaHUE B HOBBIX Pa3pabOTKax IIABHOPETYJIMPYEMOr0 WHIMBHIYaIbHOTO MPHU-
BOJIa JIBUTATEJICH IIEPEMEHHOT0 TOKA C YaCTOTHBIM PEryJIMPOBAHUEM YTIIOBOH CKOPOCTH.

Kak y»e roBopuiioch BblllIe, B IJIaHAX MOJEPHHU3ALMHU LIEIECOO0PA3HO PEIINTh HEKOTOPhIE
KOHCTPYKTHBHBIE MOMEHTBI, @ HIMCHHO 3aMeHa IPYIIIOBOrO MPUBOJA HA MHIMBUIyalbHbI. Kak
HpaBHUJIO IPYIIOBOM (pUC. 1, @) NPUMEHSIOT C IBUraTeIsIMH BHYTPEHHETO CTOPaHHMs, B TO BpeMs
KaK MHANBUAYaIbHbIN (pHc. 1, 6) OoJee MOAXOAUT IJIsl JAHHOTO CIydas, TaKk Kak MOMOXET yJIyd-
LINTh TPOLIECC aBTOMATH3ALMH, a TaKKe OOECHEYUT yBEJUYECHHE NPEAENbHOW MOLIHOCTH U
YMEHBIIUT CyMMAapHbI MOMEHT MHEPLUH, MPUXOIAIIMICI Ha €AWHHIYy MOIIHOCTH mpuBona. K
TOMY € MO3BOJIUT paboTaTh NpH HanboJiee BHITOIHON YaCTOTE BPALIEHHUS, TPOBOJUTH OBICTpBII
IycK 1 TopMoxeHue. [lTomuMo 3ToT0, yNpoIeHne KOHCTPYKIIMN ¥ KHHEMAaTHYECKOH CXeMe Tepe-
Ja4yu obecrieyaT KOMIIAKTHOCTh OypOBOM YCTAHOBKH M YBEIMYAT 3HAYCHHE K.II.JI. IPHBOJIA.

TexHNKO-?KOHOMHYECKasi OIICHKAa JAHHBIX NPeo0pa3oBaHMN, MOXKET ITOKa3aTh CBOO Lielie-
€c000pa3HOCTh U OYAET pacCcuUTaHa BIOCICICTBUH.
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Puc. 1. Cxema npuBosa 6ypoBoii yCTaHOBKH:
a) — MHIMBUYalbHBIif; 0) — TPYIIIOBOIL.
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IMOBBIINEHUE DOPEKTUBHOCTHU BYPEHUA
I'EOJIOTI'OPA3BEJOYHbIX CKBAKHWH B OCJIOKHEHHBIX
TI'OPHO-TEOJIOI'MYECKHX YCJIOBUAX

dxypaes P.Y., MepkyioB M.B.
Poccuiickuil rocy1apCTBEHHBIH Fe0JI0ropa3Beq0YHbIA YHUBEPCUTET
M. C. Opmxonukuase, Mocksa, Poccust

Bypenue ckBakMH B MHOTOJETHEMEP3IbIX IOPOJaX HMMEET CIelu(pUUecKHe OCOOSHHOCTH,
B OCHOBE KOTODBIX JIEKMT Ba)kKHEHIIast poib TemmeparypHoro akropa. B pesynbrare TeruoBoro
BO3/IEHCTBHUSI OYPOBBIX PACTBOPOB Ha JieJ], IEMEHTUPYIOIIMH MUHEPAIbHBIC YaCTULIBI TIOPOIBI (B OC-
HOBHOM I1€CKa), CBSI3HOCTb U IIPOYHOCTH MOCJIEAHEH Pe3Ko CHIKAeTCsl. ITO NPUBOAUT K BO3HUKHO-
BEHHUIO OCBINEH U 00BAJIOB CTEHOK CKBaXKUHBI, T.€. SIBIISICTCS MPUYMHON KaBepHOOOpa3oBaHus. Ha-
JIMYUE KaBEPH MPEAONPEIeNseT Leblil psiJl OCI0KHEHUH, OCHOBHBIMH U3 KOTOPBIX SIBJISIOTCS IIPHYC-
ThEBBIC MIPOCAJIKH TPYHTA, Pa3MBIBbI YCThsl CKBOKHH IPU OypEeHNH, HU3KOE KauecTBO paboT 1o 1e-
MEHTHUPOBAHHUIO, CMATHE 0OCAAHBIX KOJIOHH, IPUXBATHI OyPUIIBHBIX U 00CaJHBIX TPYO.

Hawn6onee 3¢ dhexTuBHBIM CpeacTBOM NPH OYpEeHHH B MHOTOJICTHEMEP3IIBIX MOPOJAX SBIS-
€TCs MCIOJIb30BaHHE CKATOrO BO3/yXa BMECTO MPOMBIBOYHOM JKUIKOCTH A7 YAalI€HHUs MPOAYK-
TOB pa3pyLICHHs ¢ 320051 CKBaXKMHBI. BO31yX He 3aMep3aeT NpH HU3KHX TEeMIepaTypax, HO3TOMY
HCKJIIOUEHBI OCJIOKHEHUS], CBSI3aHHbIE C 3aMEeP3aHHEM IPOMBIBOYHOMH JKHIKOCTH B CKBOXKHHE TIPU
Oypenun. OJHAKO BO3HHKAIOT Jpyrue TpyaHocTH. TemmepaTypa BO3/AyxXa, IOCTYNAIOLIEr0 OT
KOMIIpeccopa B CKBa)XXKHHY, Ha 3a00€ yBEIMYMBACTCS 3a CUET Mepexojia MEeXaHHYeCKOH YHepruu
paboTaroiero HHCTPyMEHTa B TEILIOBYIO, YTO CO3/aeT ONACHOCTb BO3HUKHOBEHHUS OCIIOKHEHHI,
CBSI3aHHBIX C IPOTAMBAHUEM CTEHOK CKB)XHHBI M KepHA. [I0JHOCTBIO yCTPaHUTh TaKHE OCIOKHE-
HHS MOXKHO, JIMIIb IPUMEHSS MPUHYIUTENIbHOE OXJIaXJIESHHE BO3AyXa O TEeMIepaTypsbl, 10CTa-
TOYHO# JUIsl HEWTpaNIn3alii BBIIEICHHOTO Ha 3a00¢€ Teria.

C nenblo co3nanus 6oisee 3GHEKTUBHOTO, B TOKE BPEMsl U SIKOHOMHYECKH BBITOJHOTO 000-
PYZOBaHUS MBI IIpe/UIaraeM NPUMEHUTh BUXPEBYIO TpyOy, B KOoTopoi nmpoucxoaut s¢exr Panka,
B Ka4eCTBE XOJIOAWIbHO-HATPEBATEIbHOH YCTaHOBKY.

IlepBble MOMBITKN MCTIOIB30BAHUS CKATOTO BO3JyXa BMECTO NPOMBIBOYHON JKMAKOCTH OT-
HocsTes K 1918 1. (1. bopucinag) [3]. B mocnexyroniue rosisl B CBSI3H ¢ OYpHBIM POCTOM ITPOHU3BO-
JMTEIBHOCTH OypeHHs! ¢ HPOMBIBKOH KUAKOCTBIO U OTCYTCTBHEM KOMIIPECCOPOB HAIEKAIIUX
[1apaMeTPOB ITOT METOJ MCIIOIb30BANICS JIMIIb B eAMHUYHBIX citydasx. C 1949 roga ounctka 3a-
0051 BO3IyxoM crana npakTukoBatbesi B CILIA mpu npoxozke B3phIBHBIX CKBOXKHH HA Kapbepax H
¢ 1950 rona npu OypeHHN ceiiCMHUYECKUX CKBaYKHH.

B Poccun skcriepuMeHTanbHbIe paboThI IO OYPEHUIO ¢ OYHCTKOW 320051 BO3AyXOM Ha TBEp-
JIble TI0JIe3HbIE HCKOoMaeMble Obliu nposesieHsl B Cpenneit Azun (A.M. Marypaymos, H.C. Maky-
pus, b.C. ®unaros), na Ykpaune (FO.1. Barypun, U.J1. Cupora), Ha Ypane u Konsckom m-oBe
(b.b. Kynpsimos), B Kazaxcraue (I'.C. Bunaues), B Bocrounoit Cubupu (B.B. I'anees, A.A. fuko),
Ha JlameHem Boctoke n Caxamune (E.A. Koznosckwuii, F0.C. Jlonartun), B Skytun u Ha Konpime
(T.M. UnnapuoHoBa, A.1. KupcaHoB), a Takke B IICHTPaIbHBIX paioHax crpansl (I1.M. Crenanos) [3].

Hamu u3HauanwsHo 6 Hayuno-uccinedosamenvckom nonuzone MI'PH-PITPY, uyms no3aice
6 2opode Haesou (Y3bexucman) ObU10 TIPOBEICHO SKCIIEPUMEHTAIBHOE HCCIICIOBAHIE BUXPEBOIl
TpyOBI U ONBITHOE OYpEeHHE C TIPOLYBKOI BO3YXOM, ¢ HpUMEHeHUeM BUXPEBOU TPyObIL.

DKcrepuMeHTanbHble paboThl ¢ BUXPEeBOH TPpyOOil ObLTH BHIONIHEHBI ¢ reHeparopamu 2C U
8H nnst xonoxHoi (pakiuu. DkcrepuMeHT ¢ reHeparopoM 2C Ha BUXpEBOH TpyOe MpoBOLUICS
cieayomueM oopa3om:

BuxpeByto TpyOy HOIKIIIOUMIM K PECHBEPY KOMIIPECCOpPA C MOMOLIBIO COEIMHUTEIBHBIX
LIJIAHTOB. MeXy BUXPEBOW TPyOOil M pecHBEpOM KOMIIPECcopa Ha IUIAHTH YCTAHOBUIIU MPEIO-
XPpaHUTEIBHBIN PEIYKIMOHHBIN KJIallaH ¢ MAHOMETPOM JUIS PEryJIMpPOBaHMS JJaBICHUS.

Ha BuxpeByto TpyOy ycraHoBuian reHeparop 2C M K XOJIOIHOMY M ropsdeMy KOHI[AM CO-
€MHUIIN PacLIMpPUTENbHYI0 TpyOy ¢ nuamerpom 50 MM Ul 3amMepa CKOpPOCTH Bo3myxa. Buxpe-
BYIO TpyOy € IIOMOILBIO APOCCENs OTPErYIMPOBAIM Ha MUHUMAJIbHBIH PacXoj XOJIOJHOTO BO3/IyXa,



BKJIFOUMJIM KOMIIPECCOP U C IIOMOIIBIO PETYJISATOpa AaBJIEHU 3anaiu aAasieHue 8 arta. [locne cra-
OMIM3alKM TEeMIIEpaTypbl, C TOMOII[BI0 MHOTOKAHAJIBHOTO H3MEPHUTENs TEMIEePaTypbl MapKu
UPT-4 3aMepsiin TeMIriepaTypy Ha XOJIOJHOM ty M TOpsiYeM tr KOHI[aX BUXPEBOW TPYOBI, TaKXKe C
aHEMOMETPOM 3aMepsUTH CKOPOCTh BO3yXa.

3amMepbl MOBTOPSUINCH 10 TP pa3a Ha KaKAoe JABJICHHE, BECh NPOLIECC ITOBTOPSUICS IS
nasienuii 7, 6, 5, 4, 3, 2 ara.

Taxoke Bech KOMIUIEKC MOBTOPSUICS C U3MEHEHUEM PETYJIMPOBKH BUXPEBOH TPyOBI Ha cpel-
HEeH pacxojl Bo3Iyxa C JaBlieHHsMA 8, 7, 6, 5, 4, 3, 2 ara. Becb KOMILIEKC BBIIIE MPOBEIECHHBIX
9KCIIEPUMEHTAJIBHBIX pabOT TOYHO TaKHM K€ 00pa3oM MOBTOpsiics ¢ reHepaTopoM 8H Ha Buxpe-
BOI#i TPyO€ /ISl MUHUMAJIBHOTO U CPETHEr0 Pacxo/ia XOJIOJHBIX TOTOKOB.

3Hasi CKOPOCTh MIOTOKOB BO3/lyXa B pacHIMPUTEIbHBIX Tpybax pacxon Bozayxa Gy u Gy pac-
CUHUTBIBAEM MO cienytoei Gpopmye:

nd?

G, =v, ~Tx~px Kr/c,

II€ Vx_CKOPOCTb XOJOAHOIO MIOTOKA, M/C;

d — nnamerp marpy6ka B MecTe 3aMepa CKOPOCTH, M;

p — IUNIOTHOCTHb BO31yXa, KF/M3.

To4HO TakXkKe ONpEeAeIsieM Pacxo BO3AyXa Juls ropsiuero motoka Gr.

Takxxe uMes TeMIepaTypy M pacxoj BO3JyXa PacCUMUTHIBAEM TEIUIOBYIO MOLIHOCTh Ha XO-
JIOZIHOM ¥ TOPSYMX KOHLIAX BUXPEBOM TpyOe 1o cienyromieit popmyie:

QX:CX'GX(tQKp - tx), BT;

rae  Cy — TeIUI0EMKOCTb BO3/1yXa;

Gy — pacxo[] Bo3ztyxa, Kr/c;

toxp — TEMIIEPATyPa OKPYIKAIOIIEH CPEIbL.

To4HO TaKKe paccuuThIBAeTCs Qr MOLIHOCTH JUIsl TOPSTYETO ITOTOKA.

DKCHepUMEHTAIbHBIE PA0OTHI MPH ONBITHOM OYpPEHWH MPOBOIMIMCH CIEAYIONIEM 00pa3oM:
Ha BUXPEBYIO TPYOy yCTaHOBHJIM TeHepaTop Xoa0aHo# ¢pakunu 2C 1 BUXPEBYIO TPYOy COEIMHIIH
K pecuBepy KOMIIpeccopa, B COSIMHUTENbHbIC [ITAHTH MEX/Iy PECHBEpPOM M BUXPEBOH TpyOoii yc-
TaHOBHJIU PEryJIATOp JaBiieHus. XOJI0HbIN KOHEl BUXPEBOI TPYObI OACOSMHIIIN Yepes3 IIUTaHT K
BepPTIIOr-calbHUKY. [lanee aJekTpo-mepdopaTop MOACOSTUHWIN K OypUIBHBIM TpyOam uepes
BEPTIIIOT-CANbHUK, YCTaHOBHWJIM BEChl 1MoJ] pa30ypuBaemoii mopoasl. [loxkmounnu nepdopaTtop K
CeTH 4epe3 AIEKTPOCUETUNK U BKIFOYIIH TepopaTop U HMPOIYBKY. Y CTaHOBHIM jaBjieHue P = 8
aTa ¢ TIOMOLIBIO PETYJISTOpa IABICHUS, U JAJI OCEBYI0 Harpy3Ky Ha nepgopartop Py = 10 kr.

Pe3ynbraThl 3KCIIEpIMEHTAIBHBIX NCCIIEJOBAaHUI TO3BOJIMIIM ONPEICIUTh: U3MCHCHHE TEM-
HepaTypbl XOJIOAHOTO U IOPSIYMX ITOTOKOB B 3aBUCUMOCTH OT PAacXoia BO3AyXa M BIMSHHUS OXJIa-
XKJICHHOTO BO3/IyXa Ha TEMIIEpaTypy KOPOHKH.

Takoke, MPOBEICHHbBIEC ONBITHI IIOKA3BIBAIOT, YTO NPOYBKA CKBAKHH BO3/yXOM OTPHLIATEIb-
HBIX TEMIIEpATyp, AaCT BO3MOXXHOCTh YCTPAHEHUSI IPOTaMBaHUE CTCHOK CKBa)KUH U KEpHa.
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1. ®unaros b.C., Makypun H.C., A6pamcon M.T'"., Kupcanor A.U. Bypenue reonoropas-
BEJIOYHBIX CKBaXXHH C TIPOAYBKOH Bo3yxoMm. — M. : Henpa, 1964.

2. Munakos B.M., Mopo3zos U.B., Mapaes A.U., Cupotkun A.O. BiusHre TeMnepatypHOro
pexHMa B CKBaXHHAX OOJIBIIOrO JMaMeTpa Ha Mpolecc OypeHHs M KayecTBO ONpPOOOBaHHUS IPU
pasBeaKe Mep3nbIx poccsineii // 3Bectus By30B. ['eomorus u pa3senka. — 1991.

3. Kyapsimos B.b., Kupcanos A.M. BypeHue pa3BeJouHbIX CKBaXXHUH C IPUMEHEHHEM BO3-
nyxa. — M. : Hexmpa, 1990.

4. JInmuroBckuii A.M., MepkyinoB M.B., KocesiHoB B.A. DHeproobecnieueHne TeXHOJIOTU-
YEeCKUX ITOTPEeOHTEINeH Te0I0ropa3BeJouHbIX padbot. — M., 2008.



MOBBIIIEHUE SHEPTOY®®EKTUBHOCTU BYPEHUSI
T'EOJIOT OPA3BEJJOYHBIX CKBAKHH ITYTEM UJIEHTU®UKALIAN
PEKUMA KPYTWIBHBIX ABTOKOJIEBAHUM
BYPWIBHOM KOJIOHHbI

Bykpees C.B., I'puropses M.H.
S.V.Bukreev2805@gmail.com, MIG-1.02@mail.ru,
Poccutickuii rocy1apcTBEHHBIH T'€0JIOTOpa3BEAOTHBI YHUBEPCUTET
um. C. OpmxoHukuaze, Mocksa, Poccust

B npakTuke reosoropaseso4Horo OypeHus IMPOKO M3BECTHO SIBJICHUE KPYTHIIBHBIX aBTO-
KoJIeOaHuil OypUIbHOM KOJIOHHBI M €r0 Pe3KO HEraTHBHOE BIMSHHE Ha IPOLECC MPOBOJAKH CKBa-
»kuH. KpyTuiibHbIC aBTOKOJI€0aHHS BHI3BIBAIOT CHIDKCHHE MEXaHHYECKOI CKOPOCTH OYpeHHs U, KaKk
ClIeICTBUE, IPOXOJIKH Ha Hoponopaspyuiatonmii uaerpymenT ([IPU), a taxke yMeHbLICHHE MOII-
HOCTH, MOABOJIMMOH K 32000 C Lenbio ero yriryonenus| 1, 4]; BO3HHKarOIIe IPH 3TOM Pe3KHe, I1e-
pHOIYECKHEe U3MEHEHHSI KPYTSIIET0 MOMEHTa (TaKk Ha3bIBaGMbIE «KPYTHIIBHBIE YIAapbD») (opMH-
PYIOT LMKIMYECKHE HArpy3KH YAApHOTO XapakTepa, COCOOCTBYIOIINE YBEIMYEHHUIO BEPOSTHOCTH
BBIX0JIa U3 CTPOsI pPaOOUHX 3JIEMEHTOB, KAK KOPOHKH, TaK U OYPUIbHOM KOJIOHHBI U3-3a MOBBIIICHUS
JMHAMUYECKHX YCWIMH W MHTEHCHU(UKAILMK TPOLECCOB pa3pylIeHUst OypUIBHOTO MHCTPYMEHTa,
HOCSIILMX YCTaJIOCTHBIH Xapakrep. B nanHoii pabore craBsitcs 3a1aun pa3pabOTKH METOIUKHU HIEH-
TU(UKAIMN PEKUMa KPYTUIBHBIX aBTOKOJIeOaHUid OypOBO# KOJOHHBI MO MapaMeTpaMm MmoTpeodsie-
MoOro Toka tpexdasHoro acuuxpoHsoro snekrpoasurarens (TAJl) npuBona Bpamarens OypoBoro
CTaHKa M CTPYKTYPHO#T cxeMbl HH(opManmoHHo-m3MeputenasHoro komriekca (MUK), ciocobHoro
peau30BaTh JaHHYIO METOJMKY Ha rpakThke[l]. B kauecTBe cpeicTB Ul peIeH s I0CTaBIeHHBIX
3a/1a4 UCHOJIB3YIOTCS METO/IbI CUMYJISILIHOHHOTO MOJIETIUPOBAHMS, JIEKTPOMEXaHUUESCKHUX aHATIOT Uil
1 (ha30BOH MIIOCKOCTH.

Hcnonb3ys MeTo CHMYISIIUOHHOTO MOJISITUPOBaHUsI B MporpaMmHoM komiuiekce MATLAB
(Simulink) [3] ¢ nomorpto nakera pacmupenus SimPowerSystems, cozepariero cTaHiapTHbIC
KOMIIOHEHTBI JJISI MOJICTIMPOBAHUS OJIEKTPOTEXHUYECKUX CHCTEM, pa3paboTaHa KOMILICKCHAs
MUMUTALMOHHAs MOJEINb dJIeKTpoTexHuueckoro komiuiekca (OTK) tumosoit OypoBol ycTaHOBKH
(BY), Brutouaromast B ce0sl MOJCUCTEMBI BBIPAOOTKH, paclpe/eieHns] u MpeoOpa3oBaHus dJIeK-
TPUYECKOH SHEepruu. Mozenb Mo3BOJSIeT YNPaBIsTh PEKUMOM PabOThl KaXKIOH M3 MEpeuHcIIeH-
HBIX BBIIIE ITOJICUCTEM B L[EJIOM, MJIM WHMBHUIYaJIbHO COCTOSIHHEM KOHKpeTHOro anemenrta DTK,
K IpUMEpY, aCHHXPOHHBIM JIEKTPO/IBUraTeseM MpUBoa Bpaiaress OypoBoro cranka. llInpokuii
CIIEKTP BO3MOXHOCTEH HMPOrpaMMHOIO KOMIUIEKCA I103BOJISIET HAKAIUIMBaTh M XPaHUTh 3HAYHU-
TeJIbHbIE 00BEMBI JAHHBIX, @ TaK)Ke, HCIOIb30BaTh PA3INYHbIE CIIOCOOBI 00PaOOTKHU MOTYyUEHHbBIX
CHTHAJIOB METOJAaMM CHEKTPaJbHOro aHanu3a U (ha30BOH IIOCKOCTH, 3HAYUTENBHO COKPATHB
BpeMsl U PeCypcChl Ha IIPOBEICHUH MCCIIEA0BAHMIA.

ITyrem npoBeneHus: IKCIIEPUMEHTOB Ha UMUTaLMOHHON Monenn DTK BY nomyuens! daso-
BbI€ MOPTPETH 00001IeHHOT0 BekTopa Toka TA/] mpuBoza Bpalaress CTaHKa B yCTaHOBHBILIEMCS
pexuMe paboThI U B peKHME KPYTUIILHBIX aBTOKOJIeO0aHUi OypHIbHOM KOJOHHBI (puc. 1). 3Haun-
TeJIbHBIC pa3nu4us B opMe (Ha30BbIX IIOPTPETOB MOATBEPIKAAIOT ACHCTBEHHOCTh M HAIJISIHOCTh
UCIIONB30BaHUs MeToa (pa30BOM IIOCKOCTH JUISl MICHTU(GHUKALUKE PEXUMA KPYTUIILHBIX aBTOKO-
nebaHui KOJIOHHBI OYPUIIBHBIX TPYO.

Ha ocHoOBe mosy4eHHBIX JaHHBIX M IPOBEICHHBIX UCCIIenoBaHui B paborax [1, ] paspabo-
TaHa CTPyKTypHas cxema mudpooro MUK uneHTHHKAIMN KpyTHIBHBIX aBTOKONeOaHUi Oy-
puiIbHOH KosoHHbL. [IpuBenens! TpeboBanus k anmapatHoi yacth UMK u nanel pexoMeHaanuu
10 UCIIOJIB30BAHHUIO CHEHAILHOTO IIPOrPaMMHOT0 00ECTIeUeHUs ISl XpaHeHUs] 1 00paboTKH mo-
JIy4eHHOH HHpOpMaIHu.

Wcnons3osanne nannoro MUK mossomut:

1. YBenu4uTh NMOABOJUMYIO MOIIHOCTB OT OYPOBOT'0 CTaHKa K 3a0010;

2. VBennuuth pecypc padbotsr [IPU, s3nemMeHTOB OypHIIbHOM KOJOHHBI H OYpOBOTO CTaHKa
3a CYeT CHIKCHHS Harpy30K yJIapHOTO XapakTepa;



3. CHu3uUTh Harpy3Ky Ha OypoBOH I€pCOHaI, 3a CYET YAaCTHYHOI MM IOJIHOH aBTOMATH3a-
LIMM TEXHOJOTHYECKOro porecca OypeHus;
4. YBEIMYUTb MEXaHUUYECKYIO CKOPOCTb OYPEeHHUs CKBAXKUH.

XY Plot
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Puc. 1. ®a3oBblii moptpet 06001eHHOr0 BekTopa Toka TAJL BpaiaTess B peskuMe KpyTHIBHBIX
aBTOKOJIeOaHNUI OYPUIIBHOI KOJIOHHBI.

BeienepeuncieHHble MoN0KUTENbHbIE Y(QGEKTH B HAMOOJIBIIEH CTENEHH MOTYT OKa3aThb
BIIMSHHUE Ha CHIDKCHHE MaTEPHAIBHBIX, PECYPCHBIX M SHEPIreTHUECKHUX 3aTpaT, YTO B KOHEYHOM
CYeTe MOBBICUT IPOM3BOUTEIBHOCTh I€0JI0TOPa3BEAOYHBIX PAOOT.
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PACYET PACXOJA TOIIVIMBA JJU3EJIb-TEHEPATOPA,
IMUTAIOHIET'O BYPOBYIO YCTAHOBKY C YHACTOTHO-
PEI'YJIMPYEMBIM 3JIEKTPOITPUBOJOM

Mopraués JI.A.
bashkurov_A@inbox.ru, Poccuiickuii rocyiapcTBeHHBII T€0I0ropa3BeJOUHBIH
yausepcuteT uM. C. Opmxonukuaze, Mocksa, Poccust

B noxnazne mpencraBieHsl pe3yabTaThl UCCIAESAOBAHUS PAOOTHI JM3EIbHBIX JIEKTPOCTAHIIUH
(A9C) A-100-T/400, A1-60-T/400 u norpeduteneit anekrposHepruu Oyposoit ycranoBku (BY)
VYKB-5 B ycrnoBusix mpoBeeHus reosioropa3penounsix pabot (I'PP) Ha TBepabie mose3Hbie HCKO-
naemble. Kak npasuiio, HomuHanbHast MorHOCTh JIOC B 1,5-2 pasa npeBbIaeT pacyeTHYIO aKTHB-
Hy!0 MotiHOCcTh BY. Tlpuunnoii 3Toro siBisieTcst TpeOOBaHUE 10 0OECIICUSHHUIO IOy TOPAKPATHOTO
3amaca 110 IyCKOBOH MOIIHOCTH KOPOTKO3aMKHyTOro acuHxpoHsoro asuratens (K3A/l) Bpamare-
151 BY. D10 00cTOSATENHCTBO IPUBOAUT K HEMOMHOMY Hcnionb3oBanmio JIDC mo momHocTH. B T0 )e
BpeMs IIPH UCHOJIb30BAaHUM YaCTOTHO-perympyemoro siexrpornpusoaa (HPOII) B cocrase BY Tpe-
OoBaHHUE 110 0OECIIEUCHHIO MOy TOPAKPATHOTO 3araca Mo MyCKOBOIf MOIIHOCTH CHUMAETCSI.

Jlnst BapraHTOB 3J1eKTpocHab)keHus OypoBoii ycranoBku ot 1DC-100 (uist BY ¢ Heperymu-
pyembmm K3AJT) u IDC-60 (st BY ¢ UPDII) 6b1u1 mpoBengH pacuer pacxoia TOIUIMBA MPHU CO-
OpYKEHUHU CKBAXKUHBI.

ITo reosornueckoMy paspesy Uil CKBaXHMHBI riyounoi 700 M ObUI MPOW3BEIEH pacuer
MOIIIHOCTH, 3aTPaye€HHOIN Ha HENOCPEeJICTBEHHO OypeHHe, IPOMBIBKY M 3aTpaT BpeMeHH Ha Oype-
HHE JUIsl KXI0T0 ruiacta. Pe3ynbTaThl IpecTaBieHsl B Tabauue 1.

Pacuér pacxoia ToruBa s i-ro miacTta Obu1 mpousBeaéH no meroauke BUEMC [1]:

+(1=mm) | (1)

ABC

2
Ni

+(2%myy —1)%——

] ( MH )Nch

Ni
G =6;* N pc * 4 * (I_UMH)*[N

Pe3ynbraTh! pacdera pacxoja TOIUIMBA IpU OypeHun CKBaxHHbI crankoM YKB-5 ¢ nuraHn-
eM ot au3enb-reneparopos JJ9C-100 u 1DC-60 npuBeneHs! B TabIuLe:

WnTtepsai, Bpewms, MOoIHOCTB, Pacxon Pacxon
M qac kBt s JI9C-100, kv | g IDC-60, kr

0-8 2,56 6,822 19,825 12,7
865 27,36 3,557 202,15 125,5
65-180 138 3,826 1024 637,12
180-400 211,2 15,98 1863 1295
400-700 324,48 29,78 3461 2685
HUroro 703,6 - 6570 4756

Pacuer s5xoHOMHH TOILINBA OBUI IIPOM3BEAEH COTIIACHO CIIEAYIOMEH GopMmyIte:

100

o= G000 4 1009,

@

rae Gioo — pacxon tomwuBa st 19C-100, kr, Ggy — pacxon tommsa anst 12C-60, kr. s pac-
CMaTpHUBAEMOro CIIy4asi 5KOHOMUS TOIUIMBA cocTaBuia 27%.
Ha ocHOBaHMM BBINOJHEHHBIX MCCIEIOBAHMI IOKAa3aHO, YTO HPMMEHEHHE 4YaCTOTHO-
PperyIMpyeMoro aCHHXPOHHOTO JICKTPOJIBUIATENsI TO3BOJISICT BBIOPATH JHM3E/Ib-TeHepaTOpMEHbIICH
MOIIIHOCTH ¥ 3HAYUTEIBHO COKPATHTH PACXOJl TOIIHBA.
IIpuBeneHHOE cpaBHEHNE MOKa3bIBaeT, yTo mpumMeHeHne YPIIT mo3Bossier:
1) Bei6pars JJOC no momaocTH B 1,5-1,7 pa3a MeHblile, 4eM B ciydae Heperyiupyemoro AJl,




2) GoJee MOJIHO UCTIONB30BATh JU3EJb 110 MOITHOCTH M TEM CaMbIM COKPATHTh PacXO TOI-
JIMBA TIPH COOPYKEHHM CKBaXXMHBI Ha 27%.
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ABTOMATU3AIIUA KOJTOHKOBOI'O AJIMA3HOI'O BYPEHUS
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s anmasHoro Oypenust (AB) ucronb3yroTes 1Ba THIIA MIPUBOJOB: JIEKTPUUECKUN M THI-
paBiuueckuii. [Ipy 5TOM kenaTtenbHO MMETh IUIABHOE PEryJMpPOBAHHE YAaCTOTHl BpalleHUs Oy-
PHIIBHOM KOJIOHHBI B IMpoKoM auamnaszone (10 1500-2000 06./MuH). AiMa3Hasi KOPOHKA SIBJISETCS
HauboJee YyTKO PearupyrolM IOpOAOPa3pyLIAIONIMM HHCTPYMEHTOM Ha U3MEHEHHE YCIIOBHUii
Oypenus. OOBIYHO, YBEIMUCHNE €€ YaCTOTHI BpalleHHs (IIPU ONTHMAIBHBIX OCEBOH Harpyske Ha
3a00€ 1 KOJIMYECTBE M0aBaeMOil Ha 3a00i MPOMBIBOYHOMN JKUAKOCTH) IPUBOAUT MTOYTH K JIMHEI-
Homy (!) pocTy MeXaHHYECKOI CKOpOCTH OypeHHs.

3arpaThl BpeMeHH Ha crycko-mogbemubie omeparmu (CIIO) ¢ yBenudeHueM TiayOUHBI
CKB2)XMHBI B IEPBOM IPHOJIMIKEHUN PAcTyT B KBajapaTuyHoi 3aBucumoctu. CIIO sBistrorcst Hau-
Gosiee TPYIOEMKHMH U 3aTPAaTHBIMHU 110 BpeMenu paboramu B Ab ckBaxuns [5]. [lpu yBenunue-
HHUH MEXaHMYECKHUX CKOpocTel OypeHHst OTHOCUTENbHbIe 3aTpaThl BpemeHu Ha CIIO B peiice Oy-
peHust Takke ObICTpo yBenmumBaroTcs. ABromaruzanusi CIIO mo3BONSET MOBBICHTH PEHCOBYIO
CKOpOCTb OypeHusl.

Asromaruszanusi Ab IpuBOANT K HEOOXOAUMOCTH pa3pabOTKU U CO3MaHus (MCIIOJIL30BAHNS)
CJIOKHBIX PACIIPEACICHHBIX CUCTEM, BKINOYAKOIIUX B 06651 KOHTPOJJIEPBI; aBTOMAaTUYCCKHUE HC-
MOJIHUTEIIbHBIEC yCTpoiicTBa, natauku, [1N/I-peryasTops! u T.1. BTOpbIM BayKHBIM MOMEHTOM ISt
OpraHu3al1y TeoJIoropa3Be/lIouHbIX padoT sBisierca aucneryepuszaius Ab (co3naHue ynaneHHbIX
kamepansHbIX SCADA-cucrem). OTuMu BompocaMu coOcTBeHHO H 3aHHMaerca OO0 «Hayuno-
TexHnyeckuil 1 KoHcTpykropcko-texHonorundeckuii neHtp Ctpoitl pynnABTroMaTHKay, B 4aCTHO-
CTH TPOU3BOJUT KOHTPOJIEPH! YETBEPTOTO MOKOJICHUS YIS PACIpPEAEICHHBIX NMPOMBIIUICHHBIX
ceTelt aBTOMATHKH.

Kak >xe 310 mpoexTupoBaHne ocymecTBisercsa? Bo-mepBbIX, HCIOIHUTEIBHbBIC JBUTATEIIN
(37eKTpUYeCcKHe U THAPABINYECKHE) JOJIKHBI OBITh CIIOCOOHBI O€3aBapUITHO C 3aJaHHBIM 3aI1acOM
MIPOYHOCTH JUI OYPWIIBHOM KOJIOHHBI 00ECIIEYNTh Ha 3a00€ ONTUMAJIBHBIN PEKUM PabOTHI anMas-
HO# kopoHkH, a Ansi CIIO pa3BHBaTh COOTBETCTBYIOIINE CKOPOCTH U yCKOpeHHs. MHave roBops,
NprBOJa OypOBBIX YCTaHOBOK JOJDKHBI 00J1a1aTh ONpPEAeIeHHBIMU JHHAMUYECKUMU CBOWCTBAMH
Ha HAa4aJIbHOW CTa/IMM MPOEKTUPOBAHUS OypOBOW TEXHUKH VISl 33/IAHHOTO THIIA MECTOPOKICHUS
Mose3HbIX uckonaembix. [louemy? Jla moromy, 4ro padoTy aaMa3HOW KOPOHKH U KOJOHHBI Oy-
puibHbIX TpyO (KBT) Henb3st paccmatpuBath 000CO0IEHHO, O€3 yueTa KaTeropuH MOpo/I, Xapak-
Tepa GOpMHPOBAHMUS CTBOJIA CKBaXXMHBI B TEX MJIM HHBIX T€OJIOTMYECKUX YCIOBUSIX.

VBennuenue dactoTsl BpamieHuss KBT B onpeneneHHbIX YCIOBHSAX MPUBOAUT K BUAUMOMY
usmeHeHnto kuHematuku KBT. Bosnukaror cinoxsele ynpyrue nposopaunsanus KBT Bokpyr He-
COOCTBEHHBIX OCEil, pa3HOro BHIA, MapameTpuueckue Koiebanus [1], BUOpOymapHbIC SBICHHUS.
CrnoxHoe couyeTaHue M3ruOHbIX U KpyTWIbHBIX Koiebanuit KBT npuBoauT k ObICTpoMy H3HOCY
OypOBOro MHCTPYMEHTA M KaK CJIE/ICTBHIO, K HOBBILICHHIO aBapuiiHocTH. [lo cux mop padora KBT
B INIyOOKHX CKBa)KHH HE MOJKET OBITh O/IHO3HAYHO OnKcaHa AU PepeHHaNIbHBIMA YPABHEHUSIMU.
ABTOMaTHYECKUIT MOHUTOPHHT paboThl (MeToabl akTiuBHON uiaeHTHuKkannu [4]) KBT B cnoxHBIX
TOPHO-T€0JIONMYECKHX YCIOBUSAX HE0OX0mM!

Bo3M0OXXHOCTH IITAaBHOTO M3MEHEHHS peXKUMa OypeHHs MO3BOJISET 000HTH pe30HAHCHBIC SB-
nenus npu Bpamienuu B ckBakuHe KBT. B mocnennee Tpu necsTuieTus: peryiaupyeMblii acuH-
XPOHHBIH JICKTPONPUBOA JOCTUT 3HAUUTEIBEHOTO IIPOTrpecca B CBOEM pa3BUTHH. OH BBITCCHUI H3
MHOTHX 001acTell CHHXPOHHBIN IPUBOJA U HPHUBO/ MTOCTOSIHHOTO TOKA. JTO CBSA3aHO ¢ MUPOBBIMH
JOCTHKEHHSMH B 00JIaCTH CHJIOBOW JIEKTPOHHMKH M MHKPOIpOLECCOpHON TeXHUKH. OOBIYHO Ha
PBIHKE K ACHHXPOHHOMY KOPOTKO3aMKHYTOMY JIBUI'aTENIO MPUIAraeTcsi OJOK YIpaBJICHUS U 4Yac-
ToTHBII npeoOpaszoBarens (ITH). Iocnennuit (ITY) npexHasHavyeH Ui yNpaBIEHUS CKOPOCTBHIO
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BpallleHHs TPeX(a3HbIX ACHHXPOHHBIX IEKTPOJIBHIraTeNeil ¢ KOPOTKO3aMKHYTHIM POTOPOM MOILL-
HocTbhto OT 0,4 10 75 kBT. [Ipyrum THIIOM IPHBO/IA, UCTIOIB3YEMOTO MPU OyPEHUH, SIBISICTCS THI-
ponpuBoza. OH MMeeT NPEeUMYILEecTBa 0 CPABHEHHIO C IPYTMMHU TUIIAMH IPUBOJOB TaM, TA€ Tpe-
OyeTcs co31aTh 3HAUMTEIbHYIO MOLIHOCTb, OBICTPOJEHCTBHE, TTO3UIMOHHYIO TOYHOCTh HCIOJIHHU-
TEJIbHBIX MEXaHU3MOB, KOMIIAKTHOCTb, MAJIyl0 MaccCy, BHICOKYIO Ha/IeKHOCTb pabOThl U Pa3BETB-
JIEHHOCTb NpuBo/a. [I1si ©3MEHEHHs YacTOTHI BpAIlleHHs Bajla THAPOMOTOPA I CKOPOCTH Iepe-
MELIEeHHs! TOPLIHS CHUJIOBOTO TUAPOLMIMHIPA MPUMEHSIOT APOCCEIbHOE WM 00bEeMHOE PeryJiu-
poBaH¥ue.

JU1s MMUTALMOHHOTO MOJEIUPOBAHUS (UCCIEA0BAHMS) NPOSKTUPYEMOH CHCTEMBI yIpaBiie-
HUS YJ00HO KCIIONB30BaTh MpOrpaMMmHuyro cpeay Matlab/Simulink wim Gonee mpoctoit 1 HarmsiI-
Hblil MeTog noctpoenus JIADUX (norapudMUUECKUX aMIUIUTYAHO-YACTOTHBIX U (ha30-4aCTOTHBIX
xapakrepuctuk) B MathCad.

Hanpumep, cTpyKTypHasi cXxeMa THUIIOBOTO CIIESILIET0 PUBOJA C APOCCENbHBIM [2] peryu-
POBaHHEM CKOPOCTH, YMpPaBILSIOIETO MONoXeHneM nHepuuonHoro oobekra (KBT), coctont u3
YCUIIMTENsS] CUTHAJIOB, HJIEKTPOTHAPABINYECKOT0 YCHIIUTENS 30JJ0THUKOBOIO TUIA M I'MAPOLMIIHH-
apos ¢ KbT, oxBaueHHbIX 00paTHO# oTpuuarenbHoit csas3bio (OC). Ilepenarounas ynknus [3]
MpeICTaBIsIeTCs B BUAE (GOpMyYJIbL:

W, K
o et ra —ar ; (1)
+ * y
2 oc § % %+@+1 3 L2+M+l
Wy Wy Wy B,

rane Kp — nobporHocTs npuBoaa; (i , (o — cOOTBETCTBEHHO, KOA()(MHUIHEHTHl OTHOCHTEIBHOIO
nemidupoBanus yewurens u ruapommtuaapa ¢ KBT; @y, mo - COOTBETCTBEHHO, YacTOTa cpesa
JJIEKTPOTHAPABIMYECKOTO YCHIIUTEIS U COOCTBEHHAs YacToTa BBIX01HOM yacTy npusoaa ¢ KbT.

Hanee paccuntsiBaercst [IN]] perymsitop. B nporpamme MathCad 3to nerko cienats 3a Tpu
mara: paccuutbiBaeM JIAUX npuBoza, crpoum rpadux nomayueHnoit JIAUX, 3artem BblUMTaEM €ro
u3 rpaduxa xenaemot JJAUX u nomyyaem JIAUX peryssropa cHCTEMbl aBTOMATHYECKOTO YIPaB-
JIGHHMSI, TI0 KOTOPOH OmpeiensieM HepelaTouHy1o (hyHKIHIO peryssTopa.

Peanusyercs naHHBIM moxxox aBToMaTH3anuu AB ¢ IOMOIIBIO OTKPBITBIX CPEJCTB IPO-
MBIIIJICHHOI aBTOMATHKH, HanpuMmep Ha 6aze ogHoro u3 mnpotokonoB PROFIBUS, Modbus wuau
LON — npotrokona texnonorun LonWorks. Janee, s nocrpoenuss SCADA-cucremsl yepes pa-
JIMOMOJIEM OCYILECTBIIACTCSl CBS3b KOHTPOJUIEPOB HA OypOBBIX YCTAHOBKAaX € AUCIETYEPCKHM
ITyHKTOM.

Ceru LON (texHonorust LonWorks) ctamim MUPOBBIM CTaHAApPTOM Uil PacHpe/ieieHHbIX
cucteM aBTomaru3anuy, mosromy B MI'PU-PITPY nns oOydeHus cTyIeHTOB pa3padaThIBAlOTCS
COOTBETCTBYIOIINE CTEHIBI MO aBTOMATH3ALMHU JIEKTPO- U THAPONPHBOAOB I'€0JIOrOpa3Be10y-
HOH TeXHMKH.

Jlutepatypa

1. OImunar I'. [Mapamerpudeckue konedanus. — [lep. ¢ Hem. — M., Mup.1978. — 336 c.

2. Hapouxkuii K.JI. Teopust 1 npoekTHpoBaHUE THAPO- U ITHEBMONPHBOJOB. — M. : Mamu-
HOcTpoeHwue, 1991. — 384 c.

3. , lesbipes 10.B., Akumos B.JI. OCHOBEI aBTOMAaTHKM M aBTOMATU3ALMS
TOPHBIX U e0JI0ropa3BeoYnHbix pabot. — M. : Henpa, 1998. — 431 c.

4. Kosnosckuit E.A., KomapoB M.A., ITurepckuit B.M. KubepHernueckue cucTeMsl B pas-
BemouHoM Oypenun. — M. : Hexmpa, 1985. — 285 c.

5. ConosseB H.B., Kpusomees B.B., u ap. bypenue paszBeJouHBIX CKBa-

skuH. — M. : Beici. mik., 2007. — 904 c.
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HOBBIINEHUE SHEPT O®®EKTUBHOCTHU BYPOBBIX PABOT

Konesckmii J.P.
bashkurov_A@inbox.ru, Poccuiickuii rocy1apcTBEeHHBIH I'€010ropa3Be o HbIH
yauBepcuret uM. C. Opmxoruknaze, Mocksa, Poccnst

B ycroBUsIX CIIOXKUBIICHCS SKOHOMHYECKOH CreNU(UKH paHHHE CTaJHU I'e0JOTrOpa3BeIKH
JIOCTaTOYHO 3aTpaTHbIC U HaykoeMmkue. [Ipennaraemas pabora HanpaBiIeHa Ha CHIDKEHHE HEpo-
M3BOAUTEINIBHBIX 3aTPaT JUlsl MOBBIIEHUS Y()(PEKTHBHOCTH MCHOJIB30BAHHS T€0JI0r0pPa3BeI0YHOTO
obopyznoBanus. B skcrutyatanuu OypoBOro reojoropasBeJo4HOr0 00OpYJOBaHHUS CYLIECTBYIOT
(akTOpbI OTPULIATENIFHOIO XapaKTepa, TAKUe KakK: OOJbLINE THHAMUYECKHE HArpy3KH, BUOpaLus,
paboTa B pexuMe 4acThIX IyCKOB, HENPepbIBHAS MEPEAUCIOKALs, HU3KOE KaueCTBO JIEKTPO-
9HEPrUH OT aBTOHOMHBIX MAJIOMOIHBIX UCTOYHUKOB M JIp. BypeHue ocyuiectsisiercs ¢ 60abLIn-
MH MEXaHHMYECKMMH NOTEPSIMU M3-32 HECOTTIACOBAHHOCTH BOJIHOBOTO COIPOTUBIICHHS OypHIBbHOM
KOJIOHHBI U Harpy3KH, CO3/IaBaeMOH MPH B3aUMOJICHCTBUH OYpUIIbHON KOPOHKH ¢ 3a00em [1].

OpHOM M3 TIaBHBIX 3a/1a4 TOBBIICHUS 3HEProd(hHEKTUBHOCTH OYPOBBIX pabOT SIBISETCS
HCKIIFOYECHHE CTOSUMX BOJH MEXaHHYECKON SHEPIUH, BO3HUKAIOIINX B OYPHIbHOM KOJOHHE KOTIa
BCSI 9HEPIHs OT ANIEKTPOJBUraTessi OyIeT HalpaBlieHa K 320010 YTO B KOHEYHOM pe3yJIbTaTe MpH-
BEJIET K MOBBIMIEHHIO SHEProdhPEeKTHBHOCTH.

IIpu cormacoBaHHOW Harpy3ke B OypWJIBHOW KOJOHHE MUMEIOTCS TOJNBKO OEryIine BOJHBI
momerta (M = M, &) u ckopocrn (V = V3 €”). Tak kax npu mo6om y|e? |, to nns Gerymeit
BOJIHBI JICHCTBYIOIME 3HAUYCHUS MOMEHTa U CKOPOCTH BJIOJb OypHIBHONW KOJOHBI HEHM3MEHHBI
(puc. 1, a).

Omnpenenenne GeryImeil BOIHbI

M = Mxcos By +jmM; sin By = Macos By + jM. sin fy + jM>(m — 1) sin Sy,
V = Vscos By + jmV; sin By = Vacos By + V5 sin Sy + jV>(m — 1) sin By.

IIpu m> 1 MOMeHT Ha KOHIIe OypHIbHOW KOJIOHBI MUHUMAJICH, a Yepe3 YeTBEPTh JJIHHBI
BOJHEI By = n/2 MakcumManeH (puc. 1,6). [Ipy m < 1 MOMEHT Ha KOHIIe OypHIIbHOM KOJIOHBI MaK-
cuMalieH, a yepes By = n/2 muHumares (puc. 1, B) [2].

MV MV

MV

0 ) By

Puc. 1

B cooTBercTBHM € TIOJIOKCHUSIMU JJICKTPOMEXaHNYECKUX aHaJIOTHUi 6ypI/IHLHa${ KOJIOHHA sB-
JIACTCA aHAJIOTOM HHHHHOﬁ 3nel<1*p1/1qec1<01?1 JIMHWUH, T.K. 00€ CHCTEMBI SIBIISTFOTCSI CHCTEMAMH C pac-
NpEeACICHHBIMU ITapaMeTpaMHu, OIMCbIBACMbIMU OIMHAKOBBIMU Z[I/I(l)(l)epeHI_II/IaJ'[BHLIMI/I YpaBHCHUsI-
MHU. CHBHOB&TCJ’ILHO, TIPOIECChI TPOUCXOIAIINE B 00€erX CHCTEMaxX aHAJOTHYHBI U BBIBOJbI, CIC-
JIAHHBIE JIJIS1 OJTHOM CUCTEMBI, BO3BMOKHO KQUE€CTBCHHO IIEPEHECTU HA APYT'YIO CUCTEMY.



PaccMoTpHM BONPOC O BOJIHOBOM CONPOTHBICHHH JUIMHHON JUHHHK. J{JIsl TIOCTOSIHHOTO
Toka (o = 0):

Jlst TMHUM CHHY COUZIANIbHOTO TOKa 0e3 moteps (Ry = Go =0):

L
Zp— %0.

ﬂ]’lﬂ JIMHAHA CUHYCOUJAJIBHOI'O TOKAa C MaJIbIMHA MOTEPSAMH, KOraa

&«1, i<<1.
oL wCy
L R
Zy=~ 2004 ——2 _Go
G 2w, 20C,

IIpoBens OmbITBI B AIEKTPUYECKON MOJEIH IMOJIYYAIOTCS PE3YJbTaThl M300paKeHHbIE Ha
pucyHKe 1, KOTOpBIC HOJYYHTH Ui MEXaHMYECKOH MOJENM He BO3MOXHO. M3-3a coBmameHuit
MpOLIECCOB B 00OMX CHUCTEMax MBI MOXKEM MEepeMECTHTh MEXaHHYeCKyl0 CHUCTeMy Ha
JNIEKTPUYECKYIO, B PE3yJbTaTe HYEro IMOJTYyYHM 3JIEKTPOMEXaHUYECKYI0 aHAJOTHIO, T M3MCHUB
CONPOTHBIICHHE HAMPSDKCHUSI, COTTIACOBBIBAS €r0 C BHYTPEHHHM CONPOTHBICHHEM HCTOYHHKA
MTUTaHUS MBI MOYKEM IOBBIIIATH EPEAOBAEMYO SHEPIHIO OT UCTOYHHUKA K 3a00t0. TakuM obpazom
MBI HCKJIFOUMM BO3HUKHOBEHHE CTOSUCH BOJIHBI 3aMEHHB €€ Ha OeryIlyo.

Jlutepatypa
1. I'puropreB M.I. Metonsl 3Heprocoeperarlieii SKCIIyaTalui aCHHXPOHHOTO 3JIEKTPO-
IPUBOJA TE0JI0rOpPa3BeJOUHbIX OypPOBBIX YCTaHOBOK, MOCKOBCKasi FOCYJapCTBEHHAs I'e0I0ropas-
BeAouHas akagemus. — M., 2000.
2. Beccono JI.A. TeopeTnueckie OCHOBBI AEKTPOTEXHUKH, M. : Bricmias mkona, 1996.
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KOHTPOJIb TEMIIEPATYPHOI'O PEXKUMA DJEKTPOJIUHUN

Hacsipos A.A.
romanticot@mail.ru, Poccuiickuii rocy1apcTBeHHBII Ie010ropa3BeaoyHbIi
yauBepcuret uM. C. Opmxornkuaze, Mocksa, Poccnst

3aiyta IPOBOOB M JIEKTPOJIHHHI 1O TEIJIOBBIM MOKA3aTelsIM PEealli30BaHa B CIICIIUAIb-
HOM TepMoperne GONBIIHHCTBA OJHOMONIOCHBIX W MHOTOIMOJIOCHBIX ABTOMATHYCCKHUX BBIKIIIOYA-
Teneit. [Ipu MPEBBINIEHAN TEMIIEPATYPHI, YCTAHOBICHHON TepMOperte, IPOUCXOIUT PACICIUICHHE
ABTOMATHYECKOHN 3aIlUThI JHHUAK. Kak mpaBmio, TepMO3aIuTa NCHOIb3YETCs AT KOHTPOIIS UIH-
TeNBHOro pexxnma padotsl. Ho cam (akT moBbIICHUS] TeMIepaTyphl IPOBOJHUKA CBS3aH C He-
CKOJIBKUMH (DaKTOpaMH €ro MOHTaXa W YCJIOBHH JKCIutyaraiuu. HarpeB B mro0oMm ciydae —
Tpex(akTopHbIii oneparop. B mepBoMm ciydae moapasyMeBaeTCs HarpeB MpOBOJA W3-3a MPEBbI-
LICHHUS €r0 MPOBOMLICH CHOCOOHOCTH MO CHIIC TOKA MPH HOPMAIBHOM CEYCHHH BCEH JIMHUM.
Bropoii city4ail — korjia HarpeB MOSBIISETCS B pe3yJibTaTe HEMPaBHILHOTO MOHTAXKa UIIN yCIIOBUI
9KCIUTyaTalliy JaXe P HOMHHAIBHOM TOKE M3-32 JIOKAIBHBIX YBEIMYICHHH IUIOTHOCTH TOKa B
JIMHUA. DTO MOTYT OBITh «MOCTHKH JHHAMHYHBIX COIPOTHBIICHUI» B MECTaX CTHIKOBKU KIIEMM
Kabess ¢ aBTOMATHYECCKAMH BBIKITFOUATEISIMA, CTBIKH BBIIOJHEHHBIX C TEXHOJIOTHYCCKUMH Ha-
pyLICHUsIME My(T, KOHTAKThl HOXEil B pa3sMbIKATENsIX WM PYOUJIBHUKAX, KOHTAKThI TJIABKUX
BCTaBOK B THE3/IaX, KOHTAKTHl B CAMHX aBTOMarax. B 9TOM ciiyuae Mbl MMeeM JIOKAIbHOE 3aHH-
JKCHHUEC HOPMAJIbHOI'O CE€YCHHUS IMPOBOJAHUKA, YTO BbI3bIBACT YBCJIIMUCHUC Bbl)le.]'[ﬂeMOﬁ TCIIJIOTHI U
pa3orpeB B JaHHOM MecTe. TpeTuii ciydaii — HaJ0KEHHE MePBOr0 W BTOPOTrO (aKTOPOB; OH, KAk
IIPaBUJI0, MPUBOAUT K TSAKEIIBIM IOCICACTBUAM — BO3TrOpPaHUAM U aBaApHUSAM. ﬂonyqaeTCH: TEMIIC-
paTypHBII PEXXHM MPOBOJHIKA — TIIABHBIIN MOKA3aTelb €ro paboThL.

TIpOBOIHUKH 3IEKTPUYECTBA XOPOLIO MPOBOAAT Terw1o. 1103TOMy HEOGXOMUM OCTOSHHBIN
U CBOCBPEMEHHBIH KOHTPOJIb TEMIIEpPATypPbl 3JIEKTPOLEIH OT BXOJHOM KIEMMBI J0 BBIXOJHOM.
Crioco0bl H3MEPEHHS TEMIIEPATYPhl IPOBOIHHMKA HITH €r0 CONPOTHUBICHHS MOTYT OBITh Pa3HBIMH.
Ho npuBnekaTenbHeil Bcero HenpepblBHOE H3MEPEHHE TEMIIEPATyphl C COMOCTABICHUEM HArpys-
K Ha npoBon. [Ipudem, nepenada Takux JaHHBIX MOXKET OBITH OPraHM30BaHa MO CaMOif AIEKTPO-
JIMHUH, TI0 CTICHHAIBHOMN JIMHUH, PaAHOKaHAIBHBIM CIIOCOOOM WITH TeIIoBHu30poM. [Ipu skciutyara-
LMK JIMHUSL MOXET OBITh pa3OuTa Ha OTACIBHBIC YYACTKH, B KOTOPBIX M3MEPSIIOTCS TEMIEpaTypa U
CHJIa TOKA. YUYacCTKH MOTYT BKJIIOYaTh B ce0sl HE TOJIBKO JIMHUM IPOBOJOB (Kabeleil), HO U amnmapa-
Typy yIpaBICHHUS U 3aIMUTHL. B pe3ynprare 3aMepoB BBIAEIACTCS ITATOHHAS 3aBUCHMOCTS ¢ = f{]) —
amIiep-rpaycHasl XapakTepHCTHKa ydacTka, rae abciucca — Tok [; opauHara — temnepatypa °C.
ITo Mepe sKcITyaTalMy KpHBasi KaXAOTO y4acTKa OyAeT CMEIIAThCsl BBEPX M BHU3 MO OCH Op/IH-
HAT, B 3aBHCHMOCTH OT HATPY3KH, U IIPUHIMATH 00JIee KPYTOi XapakTep MoIbEMa MpH Pe3KOM eé
yBenuueHurd. OYEeBUHO, YTO JUIS KKIOTO YYacTKa I MOXKHO OIpeNeuTh Oe30macHbli («3e-
JICHBII») CEKTOP M3MEHEHMS 3aBHCHMOCTH TEMIIEPATypBl OT HAarpy3KH B OIMPEICICHHBIX TpeJie-
JaX, UCXOsl M3 JaHHBIX OTpe3Ka Ienu, (JUIHHA JHHUH, MaTepua, CEUCHHE, yACIbHOS COPOTHB-
JICHHE, IOMYCTHMBIH TOK U JIOIMYCTHMBII HArpeB MO YCJIOBHUSM JKCIUIyaTalliy, TUII alapaTypsl B
e W T.O.). 3aTeM BBIACTUTH <OKEATYIO 30HY», NPHUBJICKAOLIYI0 BHHUMAHHE CBOCH pacTyIel
KPYTHU3HOH Pa3BHUTHS M KPACHYIO 30HY — 30HY aBapUiHO#H paboThl. [ paHHIIBI 30H MOTYT OBITH -
HaMUYHBIMU U BBOIHUTHCS B KOMITBIOTEP [TOCE30HHO HJIM IO [TMKOBBIM HArpy3KaM.

B kauecTBe apu(pMETHUESCKON BEIMYHMHBI aMIIEP-TPadyCHON XapaKTePHUCTHKA MOXKHO BbI-
OpaTh yroj HakJIOHa KacaTelbHOW rpaduka K OCH X WM €ro TaHreHc, T.e. oTHouieHue ¢ = f{I),
KOTOpPOE MOKHO BBIBOAWTDH Ha dKpaH. OUeBHIHO, YTO YeM OOJIbIIE JUHAMUKA POCTa k B HKEITOM
U KpacHOi 30HaxX, TEM OIACHEEe JAHHAs JIUHUS B OKCIUIyaTalud. B 3TOM cBeTe MpeacTaBisieT
HHTEPEC KOMIBIOTEPHAsl JHarHOCTHKA PabOTaIONMX JIMHHUM, KaK MPOLECcC aBTOMATHYECKOTO He-
MIPEPBIBHOTO CPABHEHMSI CHUIMACMBIX aMIIep-TPaLyCHBIX XapaKTEPUCTHK C STAJIOHHOW UL JaH-
HOT'0 y4yacTKa IPU ero UCIPABHOM COCTOSIHHH, a TAKXKe C IPaHUIaMu 30H. TakuM 00pa3oM, CyTh
HOBOTO TOX0/Ia K KOHTPOJIIO 0E30MaCHOCTH pabodymX JIMHUN B TOM, YTO TPAMOTHBIA MEHEIK-
MEHT JKCIUTyaTallly SJICKTPOCETEeH JO/IKEH CBOAMTHLCS, B IMEPBYIO O4Yepe/lb, K UX TeMIIeparyp-
HOMY KOHTPOJIIO.



AHAJIN3 OCHOBHBIX XAPAKTEPUCTUK U MEXAHUKA PABOTbBI
IT'NAPABJIMYECKNX MEXAHU3MOB IIOJAYA BYPOBBIX
YCTAHOBOK

3aBauku C., Kyinkos B.B.
mechanica.mgri@yandex.ru, Poccuiickuii rocynapcTBEHHBII I€0JIOr0pa3BeI0UHbII
yauBepcuteT uM. C. Opmxonukuaze, Mocksa, Poccust

B Haunbonee obuiem Buie GyHKIMOHAIBHYIO B3aHMOCBS3b IIOTEPH AABJICHUS B IIOTOKE JKHI-
KocTH Pp,, 3aTpaunBaeMON Ha IPEOJOJICHUS CHWJI BHYTPEHHETO TPEHHs, OT CpPEeIHEHl CKOpOCTH
JIBHIKEHHUS JKMIKOCTH » (Mn o0bemMHOro @ Min MaccoBoro M pacxoza) B THAPABIMYECKOI Maru-
CTpaJi, MOXKHO TIPEJICTABUTh CIEAYIOIIM 00pa3oM:

Poy=f (0" Q" M* H'; k.55 d)™; Re™; p'; o), ey
rae P, — moteps faBjeHUs B MOTOKE XKUIKOCTH, 3aTPAYUBAEMasl HAa MPEOJOIECHUE CUI BHYTPEH-
HETO TPEHHUS; » — CpeHss (IO MONEePEHHOMY CEUEHHIO) CKOPOCTh ABMXKEHHS )KUJIKOCTH B THAPAB-
ngeckoi Maructpany; @ — 00beMHBII pacxol KkuIKocTH; M — MaccoBbIi pacxon xxuakoctu; H —
JUIMHA TTOTOKA; K, — KBUBAJICHTHAs LIIEPOXOBATOCTh MOBEPXHOCTH MarucTpany; d, — 3KBUBAJICHT-
HBII TuaMeTp MoToka; Re — unciio PeifHomb/ICa; p — INIOTHOCTH JKUJIKOCTH; M, — aOCOIOTHAS BSI3-
KOCTb KHJIKOCTH; &, b, ¢, m, q, ¥, s — YUCIIOBbIE TIOKA3aTeNIU CTECIICHU.

B 3aBucumMocTH OT BHJa (DyHKIHOHAIBHOH CBSI3H NOTEPH JABJIEHUS B IOTOKE >KUIKOCTH Py
OT MapaMeTPOB Pa3IHYAlOT JIMHEHHYIO U HEIMHEHHY 0 (QyHKIOHAaNbHbIE o0nactu [4; 5]:

1. JInneitnas 00nacTh THAPABIMYECKUX CONPOTHBICHUH (XapakTepHa Ul JIAMHHApHOTO
pexumMa TedeHus xuakoctu npua=1;b=1,¢=0,m=4;q=1,r=0;s=1):

Py =f(v; O M; H; & Re''; o), ©))
Pry # f (ko3 p). ©)

2. Henuneiinast 06,1aCTh THAPABINYECKHX COMIPOTUBIICHUH (XapaKTepHa Ut TYPOYIEHTHOTO
peKUMa TEUYEHHs KUIKOCTH Ipu @ > 1). B HenmHeHHON 0071acTH THAPABIMYECKUX CONPOTHUBIIE-
HUit BeLACISIOT [4; 5] Tpu mogo6macTy.

2.1. Henuuelinas 1okBagpaTHyeckas 1mo1001acTh THAPABIMYECKUX CONPOTUBICHUH (Xapak-
TepHa [UIsl TypOYJIEHTHOTO Pe)KMMa TEUCHHUS! HKUIKOCTU B THAPABIMYECKU TIIAJKHX MarucTpaisix
npua=1,75;b=1;¢c=0;m =4,75; ¢ = 0,25; r=0,75; s = 0,25):

P, = £ QY% M5, H; d 4755 RS p°75, p 0%, ()
Py £ f (k). ©)

2.2. HenuneiiHasi TOKBaipaTH4eCcKasi MOA00IACTh THAPABIMYECKUX COMPOTHBICHHN (Xapak-
TepHa I TYpPOYJICHTHOTO peKMMa TEUCHUS HUAKOCTH B THAPABINYECKHU IEPOXOBATHIX MarkcTpa-
mxnpu 1,75<a<2;b=1;1,75<¢<2;4,75<m <525;0<¢<0,25;0,75<r<1;0<s<0,25):

Py =f (0" Qs M H; k55 d™; Re™; ps o). (©6)

2.3. KBampatuyeckas mogo6aacTh MHIPaBINYECKAX CONPOTHBICHHUI (XapakTepHa Ui Typ-
OYJICHTHOTO PEXUMa TEYEHHUS JKUIKOCTU B TUIPABIMYECKHU IIEPOXOBATHIX MarucTpasix IpH a = 2;
b=1;¢=025m=525¢g=0,r=1;s=0):

P, = F % 0% M H; k05, d5%5, p), %)
P #f (Re; po). ®)

IIpoBenéHHbI aHAN3 TTOKA3BIBAET, YTO MOKA3ATENN CTEIICHU B 3aBHCUMOCTH (1) MOTYT MEHSTh
CBOM 3HAUCHHS B CIeAyOIuX auana3onax: 1 <a<2;h=1;0<¢<2;4<m<525,0<¢q<1;

0<r<1;0<s<1.

Ipencrapnennbie 3aBucumoctu (2)—(8) CBUAETENBCTBYIOT O TOM, YTO OJHO3HAYHBIA BHJ
CBA3M MEXy NoTepeii fapnenus P, U cpefiHell CKOPOCTHIO JBUKEHUS KUIKOCTH U OTCYTCTBYET.
KonkperHast Gpopma (HyHKIHOHAIBHON 3aBHCHMOCTH ONpPENENseTCsl B OCHOBHOM PEKHMOM Teue-
HUSI J)KUJIKOCTH, a JJIsl TypOyJICHTHBIX IIOTOKOB — CTEIIEHBIO Pa3BUTOCTH TypOyJICHTHOTO TCUCHHS,
reoMeTpHuei, Ka4ecTBOM 00pabOTKU M COCTOSIHHEM HOBEPXHOCTH MaruCTpay.
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3aBucumoctH (1) — (7) HocAT OOIIMIA XapaKTep U UX MOXKHO PacHpOCTPAaHUTh HE TOJILKO Ha
MOTepU JaBJCHHS MO JUIMHE TOTOKA, HO M HAa MECTHBIE THIPABIMYECKHE CONMpoTHBIeHHS [1], K
YHCITy KOTOPBIX B ITOJHOH Mepe OTHOCATCS Apoccelu [3], ycTaHaBnIMBaeMble B T'MAPABIMYECKHX
MeXaHH3Max Mo/lauk OypOBBIX YCTAHOBOK U CITyXKalllKe JUIS PeryJIMPOBaHUS PAcXo/ia KUAKOCTH.

IMoTepy naBieHUs B MECTHBIX 'MAPABINYECKUX CONPOTUBICHHUSAX (IPOCCENSIX) COCTABISIOT
3HAYUTEIBHYIO YacTh OOIIMX MOTEPh AABICHUS B THIPOCHCTEMAax OypoBBIX ycTaHOBOK. OHAKO
3aBHCHUMOCTHU, PEKOMEH/IyeMbI€ B CIIELIUATU3UPOBAHHON NPHUKIAAHON JIUTEPAType HE UMEIOT YeT-
KOro OOOCHOBaHHMS, HE YYHTBHIBAIOT CJIOXKHOCTH SIBICHMH M HEOAHO3HAYHOCTH BUJA (DYHKIHO-
HaJIbHBIX B3aMMOCBSI3eH THIPABIMYECKUX MapaMeTPoB. JTO CBA3AHO B IEPBYIO OUepe/lb CO CIOXK-
HOCTBIO SIBJICHHSI IPOTEKAHMUS JKHKOCTH Yepe3 MECTHOE I'MAPABINYECKOe COMPOTHBICHHE U Cla-
0011 N3y4eHHOCTBIO ero Mexanusma [1, 2]. B pe3ynbrate MHOrOYHCISHHbIE SMIMPUUECKUE 3aBH-
CHUMOCTHU OIHCBHIBAIOT JIMIIIb JIOKAIBHBIE OMBITHI U ACHCTBUTENBHBI B OUSHBb Y3KUX YCIOBHSX MPHU-
MeHeHHs. TOYHOCTh pacyeToB 10 TAKUM 3aBUCUMOCTSM IIPU TypOYJIEHTHOM TEUEHUH HEBEIUKA U
He npesbimaet 20% [1]. IIpu onpeneneHny MECTHBIX MOTEPh JaBIEHHS B yCIOBUIX JAMHHAPHOTO
U TypOyJIEHTHOTO JOKBAJPATHYHOTO TEUEHUS BO3MOXKHBI omnOku 1o 100% u Gonee BenencTaue
ciaboii m3ydeHHocTH [1]. Bee 3T0O BRI3BIBAET 3HAUUTENBHYIO CIIOKHOCTH KOPPEKTHOTO OIMCAHUS
1 3¢ (HEeKTUBHOTO HCCIIe0BaHUs pabOThHl MEXaHU3MOB T10/1a4l OYPOBBIX YCTaHOBOK.

IIpn TpamunnoHHOM onMcaHUM paboTH MEXaHU3Ma Ioa4n OypoBoi ycTaHOBKH [3] pacxon
KHUAKOCTH yepes fpoccensb @) PEKOMEHIYeTCsl ONpeesIsiTh 0 CleAyIONIeil 3aBUCUMOCTH:

Qi =pr fir (2 Pi/p)™, ©)
rae Q) — 00ObEMHBIN pacxo]] KUAKOCTU Yepe3 JIpocceb; g — KOdA(QOHUIHMEHT pacxoaa KUIKOCTH
uyepe3 npoccens: 4 = 0,75 — 0,8 mist urompuaTeix apocceneit, 4 = 0,64—0,7 ISt meNeBbIX Ipoc-
ceneit [3]; fi — oL b MONEPEYHOro CEYEHMs IPOXOIHOI0 OTBEPCTHs Apoccens; P — noteps
JIABJICHUSI B IPOCCEIIe.

fi=n-di’/4, (10)
Oi=v fi=M/p, 1
IJIE 01 — CKOPOCTb JBIMXKEHHS JKHIKOCTH B IPOCCENBHOMN 1ienu; M| — MacCOBBIH pacXo KHIKOCTH
4yepe3 Ipoccelib; Iae dy1 — SKBUBAICHTHBIN AHaMETpP IPOXOAHOTO OTBEPCTHUS APOCCEISL.
Pemas coBmectHO (9)—(11), momyunm
Pi=p-02/Q - wdH=8p 0% (urm dy =8 -M?>/(p-p 7*dy*). (12)
TpaguironHoe pemenue (12), MHPOKO MpUMEHsEMOe B IPAKTUKE aHAIM3a MEXaHUKH pabo-
Thl MEXaHU3MOB 110124 OYPOBBIX YCTaHOBOK, 10 BUIY (DYHKIMOHAIBHON CBSI3U MOTEPH JIaBJICHUS B
npoccere Py oT CKopoCTh IBIKEHHS JKHKOCTH B IPOCCEIBHOM ey v (Wi 0T 00bEMHOTO Q) WK
MaccoBoro M| pacxoja) COOTBETCTBYET KBaJPaTHYECKOM 10J00IaCTH THAPABINYECKUX CONPOTHB-
JIeHUH, onuckiBaeMoi 3aBucuMocTsMu (7) u (8). Tpaguimonnoe pemenue (12) He y4uThIBaeT 00-
nacte (M000aacTH) THAPABIMYECKUX COMPOTUBICHUI (2)—(6), 4TO HE MO3BOJSIET KOPPEKTHO OMH-
caTh MEXaHUKY pa0OThI THIPABIMYECKIX MEXaHH3MOB IT0Jja4M OYPOBBIX YCTaHOBOK.
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IMPOTPAMMHOE OBECIIEYEHUE PACYETA CTATHYECKH
HEONPEJEJIUMbIX KOHCTPYKIHI 'EOJIOTOPA3BEJOYHOI'O
OBOPYJOBAHUA
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OCHOBOM MHOTHX KOHCTPYKIHI I'€0JI0ropa3sBeoyHOro 000pyIOBaHUS SBISIIOTCS CTATHYe-
CKHM HEOMpe/IeIuMbIe 0alKi M paMbl, TI03TOMY pa3paboTKa MPOrpaMMHOTO 0OECIeYeHHs sl aB-
TOMATH3aLMHU pacyéra MoJ00HBIX 0OBEKTOB SABISIETCS BECbMa aKTyalIbHOM.

CraTHyecKu HeoNpeaeIuMble KOHCTPYKIIMH MOKHO PACCUMTHIBATH METOIOM CHII IIyTEM CO-
CTaBJICHUSI ¥ PEILICHHS KAHOHUYECKUX YPaBHEHUI THIA

o X +0p, X0+ 46, X, +A,=0

512X1+622X2+,..+§m)(n+A2P:0 )

5le +5n2X2+...+6nan +A,,=0

[Ipu 3TOM cneyeT UMeTh B BUAY, YTO 33a7a4M Pacuéra yKa3aHHBIX CHCTEM MOTYT UMETh KaK
METOUYECKUH, TaK U MPAKTUUECKUIN aCTICKTBI.

C MeToquyecKoi TOUKY 3pEeHHS 331aHus U KyPCOBbIE paOOTHI IO CONPOTHBIICHUIO MaTepHa-
JIOB 11e7Iec000pa3HO BBINOIHATH IpadoaHaTUTHYECKH — METO/IOM Bepemarina, KOTopslil 1aét Ha-
IISIIHOE IpencTaBieHue o Qusmyeckoil cymnoctu nponecca [1-4]. Jlnst pemieHus 3amauu rpa-
(hoaHanmMTHUECKMM METOIOM HEOOXOAMMO JUIs 3a[JaHHOW KOHCTPYKLHMH CO31aTh JBE TaK Ha3bl-
BacMble €AMHUYHbIE CHCTEMBI, B KXK/OH M3 KOTOPHIX Ha OIOpaxX KOHCTPYKIUH IIPUKIAIAbIBAIOTCS
€IMHUYHbIE CUJIbI, HAIIPABJICHHbIE B COOTBETCTBUM C MPEATNOIAraéMbIMU CHIAMHU PEaKIii, a 3a-
TEM IS KaXKIOH M3 3THX CHCTEM CTPOSTCS AMIOPBI U3rHOA0IMX MOMEHTOB. KoadduimenTs! mpu
HEHM3BECTHBIX CUCTEMbI ypaBHeHHH (1) HAXOAAT Kak [IeNEHHYI0 Ha KECTKOCTh CTEPXKHEI KOHCT-
PYKIMH CyMMYy ITPOM3BEACHHN IUIOMAAEH 10| SMI0paMH €IMHUYHBIX MOMEHTOB Ha OPIMHATHI T€X
JKe TUIOLIAe, IIPOXO/ISIHe Yepe3 UX COOCTBEHHbIE LICHTPHI TSUKECTH.

s ompeneneHust CBOOOAHBIX 4ICHOB ypaBHeHHil (1) HEOOXOAMMO IOCTPOUTH BIIOPHI U3-
ruOAIONIMX MOMEHTOB OT BCEX MPHIIOKEHHBIX K CUCTEME aKTHBHBIX Harpy30K (Tpy30BbI€ SMIOPHI),
OIIPEEINTH IUIOMIAH 0] STUMH SHI0OPaMHU M HOJIOKCHUE LIEHTPOB TSHKECTH STHX IUIONIAJCH, a
3aTeM HaWTH AENEHHYI0 Ha JKECTKOCTh CTEp)KHEH CyMMy HpOM3BEIEHHH IUIOMIAZel TpPy30BBIX
SMIOp Ha OP/AMHATHI CAMHUYHBIX 3ITIOP, JIEXKALIKE [10]] IEHTPAMH TSKECTH I'PY30BbIX.

[MonyuenHsle 3THM cOcOOOM KOA()(UIUEHTH KAHOHHYECKUX YPaBHEHUH NOJDKHBI OBITh
IIPOBEPEHBI [0 TEOPEME O MUHHMYME IOTEHIHAIbHON HEPruH AedopManun. Y Ka3aHHbIIH CIO-
co0 obnazaer NOCTATOYHOH OOLIHOCTBIO M B TO K€ BPEMs XOPOLIO aIrOPUTMH3MPYETCS IpH
HPOM3BOJILHOM YHCJIE SJIEMCHTOB KOHCTPYKLIUH M PA3JIMYHBIX 110 BULYy U PACIIOIOXKCHUIO BHEII-
HHUX Harpy3kax.

IIpu naHHOM PaccMOTPEHHH B KayeCTBE OCHOBBI JJIsl pacuéra Obuia MPUHSATA MPOCTPAHCT-
BEHHAs paMa, COCTOSIIAs U3 TPEX CTEPXKHEH, KaXIblil U3 KOTOPBIX MapajuleleH OTHOW U3 oce
KOOpJAUHAT: 0X, oy U oz. KoHel mepBoro u3 CTep>kHEH MMeeT B KauecTBE ONOpPHI IUIOCKUH HIN
IIPOCTPAHCTBEHHBII MIAPHHP; MOCJIEIHEE 3BEHO KOHCTPYKIMN 3a/eJIaHO HENOABIKHO. B 3aBucu-
MOCTHU OT BHJa UIAPHUPHON OMOPHI B CUCTEME BO3HUKAET OT OJHOM JI0 TPEX HEM3BECTHBIX Peak-
uii: X;, Xo, X3 — ¥ COOTBETCTBEHHOE KOJIIMUECTBO YPaBHEHUI crcTeMslI (1).

CocrapiieHHe KAHOHUUECKHUX YPAaBHEHHH METOJIOM CHJI MpeayCMaTpUBAET MONydeHHE ypaB-
HEHMI M3rHOAoMUX M KPYTSANIMX MOMEHTOB B 3aBHCHMOCTH OT BCEX IPHJIOKEHHBIX K paMe Ha-
TPy30K: CHJI peaKkiuii, BHeMHUX cuil: Py, Py, Pz— u MomeHnToB: My, My, Mz; Komu4ecTBO, HampaB-
JICHWE W TOYKU INPWIOKCHUS BHEUIHMX CHIIOBBIX ()aKTOPOB MOTYT OBITH 3aJaHbl NPOH3BOJIEHO.



PacnpenenénHble Harpy3KH HHTEHCHBHOCTBIO ¢y, {y , {7 MOTYT OBITh Pa3MeIIEHbI BAOMIb JIFOOOr0
u3 cTepxkHed. Brulas ka0l Harpy3ku B ypaBHEHHE M3rHOAIOIIUX M KPYTSIIUX MOMEHTOB CyM-
MHPYETCS Ha OCHOBE IIPHHIIUIIA CYESPIIO3ULIUH.

IIpu pa3paboTke MporpaMMHOro 0OECIeUeHHUs B ClIydae MPOU3BOJILHOIO NMPUIIOKEHUS Ha-
IPY30K K KOKIOMY M3 CTEPKHEH YZOOHO MCIIONB30BaTh INIOOANBHBIE KOOPAMHATHI, C IIOMOIIBIO
KOTOPBIX 33JaéTCsl KaK FeOMETPHUsi KOHCTPYKIMH, TaK U PACIIOI0KEHUE BHEIIHUX CHIIOBBIX (hak-
TOpoB. B 9TOM citydyae npu cocTaBIeHUH YpaBHEHUH PaBHOBECHS Ul KXKIOTO 3JIEMEHTa CHCTe-
MBI HOPMaJIb B JTI00OM €ro CE4eHHH MOXKET OKa3aThCs HANPABJICHHON KAK B IOJOXXUTEIBHOM, TaK
U B OTPUIATEILHOM HAINpaBJICHHUHM, YTO BIUSET HAa 3HAKM M3TMOAIOMIMX U KPYTAIIUX MOMEHTOB.
IToaTomy mpu pacuére paccMaTpUBaIOTCS OTJEIBHO JIBAa BapHaHTa ypaBHEHUH paBHOBECUS — MIPU
MIOJIOXKUTEITBHOM U OTPUIIATEILHOM HAIPaBJICHUN HOPMAJH 110 OTHOIICHUIO K COOTBETCTBYIOIIECH
OCH KOOp/IMHAT.

Ilony4eHHbIe aHATUTHYECKH BBIPAXEHUS JUIl BHYTPCHHUX H3TMOAIOIMX M KPYTAIIUX MO-
MEHTOB, a TaKKEe UX IPOM3BOIHBIE MOACTABISIOTCS B (HOPMYJIBI, ONpPENENSIONNe MUHUMYM IO~
TEHIUAJIBHOW SHEPIHHU Je(OpPMalLUH, YTO [TO3BOJISET MOIYYUTh KAHOHUYECKHE YPaBHEHHUS U B KO-
HEYHOM UTOTE ONPEAENUTh OMOPHBIE PEAKIMH, MAKCUMAJIbHBIE HATPY3KH Ha JJIEMEHTHI CHCTEMBI
1 BBIOpATh Pa3Mepbl COCTABIISIONIMX KOHCTPYKIHIO CTEPKHEH.

Ilpu paspaboTke nmporpaMMHOro obecredyeHHs] KpOHOTHBas pabdoTa Mo Y4ETy BIHSHHS
BCEX BO3MOXHBIX BHEIIHHMX CHJOBBIX (JaKTOPOB Ha BHYTPEHHHE M3rHOalolfe U KPyTAIIUe MO-
MEHTBI OblIa COKpAIlleHa B TPH pa3a 3a CYET UCTIOIb30BAHUS IUKIMYECKOH MepecTaHOBKU HHICK-
coB. [l 3Toro BHavane ObUIM COCTaBIICHBI yPaBHEHHs PAaBHOBECHS 1JIs CTEPKHS, NapalIeIbHOro
TI00AIBHONH OCH KOOPIMHAT X. 3aTeM aHAJIOTMYHbIe ypaBHEHHMS JUIsl CTEPIKHEH, MapajulelbHbIX
OCAM Yy U Z HC BIIMCBIBAJIUCH SIBHO, 4 YYUTBHIBAJIMCh B TCKCTC MPOrpaMMbl ¢ MOMOLIBIO UKJINYC-
CKOH NepecTaHOBKH MHIEKCOB MAacCHBOB, B KOTOPBIX IMOMELIANUCH BHYTPECHHHE PACUETHBIE MO-
MEHTBL: X>y>7z>X (wimm 1>2>3>1). Uurepdeiic nporpaMMHoro odecrneuenus, CoO31aHHOro B cpesie
BU3yasbHON paspabotku Delphi 7, mpenycmarpuBaer (GopMy BBOJA JaHHBIX IIOJIb30BATEIEM:
UMEeTCs BO3MOXKHOCTD 3a/1aTh JUISl K&XKIOTO CTEPIKHS JUIMHY, HAallpaBJICHUE U OPHEHTALHUIO B IIPO-
CTPaHCTBE, a TAKXKE BEIMYMHY, HAPABJICHAS U TOUYKU NPIIOKEHHUS CIJI PEaKI[id N BHEITHUX CH-
J0BBIX (hakTopoB. Jlanee Mo HaXKATHIO MOJIb30BATEIEM KHONKU «PaccuuTaTh» BBIMONHIETCS Ipa-
(hrueckoe OCTPOCHUE KOHCTPYKIMH IO 3aJaHHBIM KOOpAWHATAM, a TAK)Ke BBIBOJSITCS B TEKCTO-
BOE I10JI€ KaHOHWYecKkue ypaBHeHHs Tuma (1), KodhGUIHMEHTBI KOTOPBIX PACCUUTAHBI HA OCHOBE
MIPEeUI0KEHHON mporpaMmMsel. V3 5TUX ypaBHEHUH JIETKO ONPENENUTh ONOPHBIE PEAKLUH JIHOOBIM
N3BECTHBIM U3 MaTEMAaTHKH CLIOCOOOM.

B unxeHepHOH NpakTHKe pacuéT CTaTHYECKH HEOHPEJEeIUMbIX KOHCTPYKIHH MOXHO Ipo-
H3BOAUTH Ha OCHOBE NPE/UIOKEHHOTO MPOrpaMMHOr0 odecredeHus: 6e3 HCIoib3oBaHus rpadoa-
HAJIMTHYECKUX METOJOB. Jliisl pelneHnsi KaHOHUUECKUX yPaBHEHUH B 3TOM Cllydae Ipeasaraercs
HCIONB30BaTh MeTo ['aycca.
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NBE3ORJEKTPUYECKUN JTATUAK OCAIKOB
JJISE ®OTOSJIEKTPUUECKUX CTAHIIAM
B YCJIOBUAX I'EOJIOT'OPA3BEJIKHA

SIkoBaena J.B., Jlappuk A.1O.
HanpmonanbsHelli MEHEPATIBHO-CBIPBEBOM YHUBEPCUTET «I OpPHBIN»,
Caukr-IlerepOypr, Poccus

B nanHoii pabote mpeylaraeTcsi HOBasi KOHIENIUS CO3/IaHUs JaTYMKa OCAAKOB, OCTPOCH-
HOT0 Ha IPUHIUIE OPSAMOro mbe30dddexTa s HOTOINIEKTPHIECKUX CTAHIMI 171 SHEpProcHab-
JKEHHMS! yJIaJIeHHBIX 00BEKTOB reosioropasBeaku. Llenbio co3maHus Takoro JaTdMka siBJIETCs HOo-
BBIIICHUE YHEProdPPEeKTUBHOCTH, YCOBEPIICHCTBOBAHUE CHCTEMbI aBTOMAaTU3MPOBAHHOTO YIIPAB-
JICHUSI COJTHEUHBIMH AJIEKTPOCTAHLHSAMH.

AKTyaJlbHOCTh pabOThI 00YCIIOBJICHA OTCYTCTBHEM PAlMOHAIIBHBIX PELICHUH M0 orpesere-
HHIO HAIPaBJICHUS JOXKJIEBBIX OCAJKOB M CIIOKHOCTBIO CO3/IaHHs YCTPOHCTBA, ONPEACIISIOIIErO OJl-
HOBPEMEHHO HECKOJIBKO TApaMETPOB 0CA/IKOB — HAIPaBJICHHE, HHTEHCHBHOCTD, KOJIMYECTBO U T.J.

B Hacrosimeit pabote mpejuiaraetcs NPUHIMIMAIBHO MHOM MOIXOJA K PELICHHIO BOIpOCa
OIpe/ie/ICHHs HATHUYHS J0XK/IEBbIX OCAIKOB, UX HAIPABIICHHS, CUIIbI, HHTEHCUBHOCTH M KOJHYECT-
Ba. DTOT MPUHIMIT OCHOBAH HA IPHMMEHEHUH TPSMOTO IbE303JIEKTPUIECKOro s deKTa.

VYerpoiicTBo, onpenensiomee HermoCpeJCTBEHHOE HAaNpaBiIeHHe JOXKAs, MpeAronaraercs
BBIIIOJIHUTD B (popMe Kyba, Ha Ka)KI0i IpaHH KOTOPOTO, 32 UCKIIOUCHUEM HIDKHEH, 3aKperIeHbI
bE303JICKTPUICCKUE TVIAaCTUHBI. UaneHMe JOXKJCBBIX Karlejib Ha MMOBEPXHOCTH IIACTUH, KOTOPBIC
3aKpeIuIeHbl Ha IPaHsx Ky0a, IPUBOAUT K BhIpaOOTKE B HUX MMITYJIbCOB HanpspkeHus. [1o ammiu-
TyJIe 9THX UMILyJIbCOB, a TAKXKE X AIUTENbHOCTH, MOXKHO CYIUTh O CKOPOCTH M Macce MaJalolix
Karenb, a 3HAYUT, U ONpPEACNSITh HHTCHCUBHOCTD JOX[SL. JTO HAMpPSHKCHHE MPONOPLUHOHAIBHO
cuie, BBI3bIBAIONIEH Ae(GOpMalUIO MbE30IUIACTHHBI, U OyIeT YMEHbLIAThCSl ¢ U3MEHEHHEeM yTiia
najgeHus Kamwm. Ha 9ToM nmpHHIMIE OCHOBaHA Wjesl ONpPEACNICHUs HAMPABICHHS TOXIS Ibe30-
EKTPUUECKUM JaTYMKOM. CpaBHHMBAsi aMIUINTYIbI UMITYJbCOB, NMPUILEIUIMX C PAa3HbIX PaHei
Ky0a, MOXHO abCOIOTHO TOYHO OMPE/ICIUTD HAIIPABIICHUE TTa/ICHUS JTOMKICBBIX Karlelb.

PaspabaTbiBacMbIil JaTYNK MOXKET HAWTH MPUMEHEHHE B adPOIMOPTAX, METEOPOIOTHICCKUX
CTaHIMAX, B CYAOCTpOCHHH, HedTeqo0bIBatoIIel 1 HedTenepepabaTpiBaromiell MPOMBIIIICHHO-
CTH, B OCOOCHHOCTH Ha He(TSIHBIX MIaThOpMax, a TaKKe B YCIOBHIX TEPPUTOPHATIHHO-
paccpeloTOYEHHBIX OTpeduTEeNell reos1oropa3BeloyHbIX padoT.



I'MBPUJHBIE ®UJIBTPBI JJIs1 OBECIIEYEHUSA KAYECTBA
JIEKTPUYECKOM SHEPTUH B YCJIOBUAX
TEPPUTOPUAJIBHO-PACCPEJOTOYEHHBIX OBFBEKTOB
T'EOJIOI'OPA3BEJIKHN

Cprues 10.A., 3umun P.10.
HanponanbsHblii MEUHEpPaIbHO-CHIPLEBOI YHUBEPCUTET «I OpHBII»,
Cankr-IlerepOypr, Poccus

B HacTosiiiee BpeMmsi akTyalbHO# SIBISETCS mpoblieMa Ha/Ie)KHOTO SHEProoOecTieueHus Tep-
PUTOPHATEHO-PACCPEIOTOYCHHBIX OOBEKTOB I'€OJIOrOpa3BeIKU C HCIOIB30BAHHUEM, KaK CHCTEM
LEHTPAJIN30BAaHHOTO AIEKTPOCHAOKEHHUS, TAK U CHCTEM PACIPE/IeNICHHONW T'eHepalul Ha OCHOBE
IBTEPHATHBHBIX W BO30OHOBJIICMBIX HCTOYHHUKOB SHEprud. IIpy 3TOM 3JIEKTPOTEXHUYCCKHE
KOMIUIEKCHI paclpe/IeIeHHON IeHepalii COIepKaT CUIIOBbIE IIPeoOpa3oBaTeNy pa3In4HOil TOHO-
JIOTUH, YTO HETaTHBHO BIIMSET HAa YPOBEHb KaueCTBa ICKTPUUECKON YHEPTUU U HIIEKTPOMArHUT-
HO#M COBMECTHMOCTH 3JIEKTPOOOOPYIOBAHHSI.

Jlns obecnieyeHus] HAAEKHOTO U OecrnepeOoiHOro (YHKIIMOHUPOBAHHS AJIEKTPOTEXHUYEC-
CKOro 000pYZOBaHMS MPEINPUSITHH TeOIOropa3BeIKH IPH COOJIIOICHUN HAUISHKAIIErO0 YPOBHS
CHHYCOMJAJIBHOCTH Ha OCHOBAaHUM CTaHAAPTOB B 00JIACTH KAaUeCTBA HJIEKTPOIHEPIUH HEOOXOAUMO
MIPUMEHSATH (PUIBTPOKOMIICHCUPYIOIIHE YCTPOHCTBA.

IIpoenen ananu3 GUIBTPOKOMIEHCUPYIOIMX YCTPOHCTB Pa3IMYHOIO TUMA U KOH(HUTrypa-
LUK JJIs] KOMIICHCAI[MH BBICHIMX TaPMOHHYECKUX COCTABJISIOIIMX M PEaKTUBHOW MOIHOCTH. Pac-
CMOTpPEHbI OCHOBHBIE METOAMKH BBIOOpA M pacyeTa MapaMeTpoB PEKUMOB PabOTHI, CTPYKTYPBI
MEPCIEKTHBHBIX TEXHUYECKUX CPEJICTB IO MOBBILICHHUIO KAYECTBA JICKTPOIHEPIUH U METOJIBI Ma-
TEMaTHYECKOT0 MMHTALOHHOTO MOJCIHPOBAHUS DICKTPOTEXHHUYECKHX KOMIUIEKCOB M CHCTEM
JNIEKTPOCHAOKEHHUS B YCIOBHAX MPEANPHATHI I€0I0ropa3Beku.

B nporecce MMHTaIMOHHOTO MOZCIUPOBAHHUs OblIa yCTaHOBIIEHA Hanbomuee dddexTuBHas
CTPYKTYpa THOpHIHOTO (GHUIBTPOKOMIIEHCHpYIOLIEro ycTpoiictBa. IlpemnoxkeHHas CTpyKTypa
rubpugHoro ¢uistpa Ha 29,9% sddexTuBHee naccuBHoro ¢GuisTpa U Ha 26,7% > dexTuBHee
AKTHUBHOI'O (I)ympra 10 YPOBHIO KOMIICHCALIUU BBICHIUX TAPpMOHHUYCCKUX COCTABJIAIOLIUX Ha-
TIPSDKEHHUS.

Takum 00pazoM, MpeUIoKEHHAsE CTPYKTypa THOPUIHOTO (DHUIIBTPOKOMIICHCHPYIOIIETO yCT-
poiicTBa 1mo3BoJseT 0osee IPHEKTUBHO UCHONIB30BATH TEXHOIOTHYECKOE 000PYAOBAaHUE, YBEIU-
YHUTh CPOK CIYXKOBI JJIEKTPOTEXHUYECKOr0 000pYy/I0BaHUS U 00ECIICUUTh €ro JIEKTPOMArHUTHYIO
COBMECTUMOCTb 32 CUET YCTPAHCHHSI BIIMSHUS BBICIIMX TADMOHHUK B YCIOBHSX I'€0JIOrOPAa3BEIKH.
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SHEPI'OBE3OITACHOCTb OFBEKTOB I'EOJIOI'OPA3BEJIKA

Adpamosuny b.H.
HanuonanbHblil MUHEpaJIbHO-CBIPbeBOi yHUBepeuTeT «I opHblit», Cankt-IlerepOypr, Poccus

IIpobrnemMa KOMIUIEKCHOTO OOecredeHnsi SHeprode30MacHOCTH OOBEKTOB TI'€OJIOrOpa3BeIKU
HEpa3pbIBHO CBS3aHA C MOBBILICHUEM YPOBHSI SHEProcOEpeKeHUsl U SHEPreTHIeckoi 3 PpeKTUBHO-
ctu. TepMUH «9HEproOe30nacHOCTh» UMEET MHOTO ONPEASICHHH, TO9TOMY MepbI 110 KOMILIEKCHO-
My 00€CTIeYEHHIO SHEProOe30acCHOCTH MOTYT UMETh TEXHUYCSCKHI, SKOHOMUYECKUiT 1 obIeopra-
HHU3AUMOHHBIN XapakTep. C TeXHUYECKOH TOUKHU 3pEHHUS IHePreTHieckasi 0e30macHOCTb — 3TO COBO-
KYIHOCTb PEKHMOB SHEProoOECIeUCHHS U SHEPrOIOTPEONICHHS, IPH KOTOPBIX COXPAHACTCS Helpe-
PBIBHOCTb M YCTOHYMBOCTH TEXHOJIOTMYECKHX IporieccoB. [Ipu 3ToM mpencraBisiercs 1enecood-
PasHBIM paccMaTpUBaTh pobIeMy 0OecIIeueHUsI S3HEProOe30macHOCTU 00BEKTOB TCOI0r0Pa3BeIKU
HMEHHO C TEXHMYECKOH TOYKH 3PEHHs C NPUBJICUEHUEM COBPEMEHHBIX MH(OPMAILMOHHBIX TEXHO-
noruii ynpasnenus. OleHKa YPOBHS 3HEProOe30MacHOCTH U S3HEPro3()GEeKTHBHOCTH TaKXkKe TODKHA
MPOM3BOJUTECS HAa OCHOBE AHAM3a IO3UTHUBHOTO M HETaTUBHOIO TEXHMYECKOTO BIMSIHHS psila
(haKTOpOB, HaNMMYUE KOTOPHIX OOYCIOBJICHO Pa3IMYHBIMU SIBICHHUSMH, CBSI3aHHBIMU C KQueCTBOM
JNEKTPOIHEPT UM, PEKMMOM HAIPSDKSHHS U HAJISKHOCTBIO 3JIEKTPOCHAOKEHHS.

VYcnoBust obecriedeHnst SHEpreTuueckor 6e3omacHocTH M 3P (HEeKTUBHOCTH 0OBEKTOB Ie0JIo-
ropa3Be/IKK ONPEICIISIOTCS BHINOIHEHUEM CIEAYIOIHNX TPeOOBaHMIT: AIEKTPOCHAOKEHNE TEXHOIIO-
I'MYECKHUX NIPOLECCOB JAOKHO ObITh 00ECIeYeHO B 3aJaHHOM 00beMe, B 33JJaHHOE BPEMsI C YUETOM
TEPPUTOPHUATIEHON PAacCcpeIOTOYEHHOCTH 0OBEKTOB T'€0JIOrOpa3Be/Iki, yPOBEHb KaueCTBa I1OBOIH-
MOM JIEKTPHYECKOH YHEPruu AonkeH coorBercTBoBaTh HopMam 'OCT 32144-2013, nomxkHsl co-
OmronaThCst TpeOOBAHUS MPOMBIIIICHHON 0€30MacHOCTH, BKIIIOYAs HEOOXOAMMBIE MEPOIIPHATHS 110
3NEeKTPOOE30IIaCHOCTH, JIOJDKHA ObITH 0OecriedeHa MUHUMU3ALMS SHEPTreTHYECKUX 3aTpar.

B HacTosIee BpeMsi BEpOSITHOCTD 0e3Au(pHUIMTHON pabOThl IEHTPATH30BAHHBIX AJIEKTPpUUE-
ckux ceteit PO naxonutcs B auanazone 0,95-0,97, yTo HE COOTBETCTBYET MUHHUMAJILHOMY HOD-
MatuBHOMY 3Ha4deHHio 0,996, cienoBaTelbHO, CYIIECTBYIOIINH YPOBEHb HAJCKHOCTH CHCTEM
aNeKTpocHaOxeHus: He no3Bouisier Ha 100% obecrneunts TpeOyeMblii HOPMATHBHBIMHU JIOKYMEH-
TaMH YPOBCHb HAJICKHOCTH ¥ HEIPEPHIBHOCTH SIEKTPOCHAOKEHHUS, TAKHIM 00pa3oM, HEOOXOIIMO
pe3epBUPOBAHKE C MCIIOJIb30BAHUEM MECTHBIX HCTOUHHMKOB PAaCIpe/IeIeHHOI TeHepalum.
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OIIEHKA KAYECTBA BYPEHUS 'EOJIOTI'OPA3BETOYHbIX
CKBAXHH

Peopux b.M., Peopuk ®.B.
Poccutickuii rocy1apcTBEHHBIH T'€0JIOTOpa3BEIOTHBI YHUBEPCUTET
um. C. Opmxonukuaze, Mocksa, Poccust

OnHOI M3 HaNMeHee W3YYEHHBIX CTOPOH OYpEeHUs Ie0J0ropa3Be/JOYHBIX CKBAKUH SIBIISCTCS
npobieMa obecrieueHus JOJDKHOro KadecTBa OypeHus. OO 9TOM CBUIETENBCTBYET M YpPE3BbIUAHHO
OrpaHUYEHHOE KOJIMYECTBO MyOJMKaluii 1o 310 mpobneme. Ha Harr B3riisz 3ToT napaiokc oobsic-
HSIETCSl CaMOii TIPAaKTUKOH OypeHus, Korjaa Bce TPeOOBaHUs COCPENOTOYEHB, 10 CYIIECTBY Ha Ofi-
HOM I0Ka3aresie (IeMeHTe) KauecTBa (XOTs U Ype3BbIUaiiHO BXKHOM): BbIXoze KepHa. K unciy wuc-
clleioBaTeNel, 3aHMMaBIIMMCS Ipobiemoii, cinenyer HasBath A.I'. Kamunamna, H.B. ConosbeBa,
C.C. Cynakummsa, B.B. Kynukosa, JI.W. Kynuka, B.W. Kanuauuesa, A.C. Xaposa.

HawnGornee nomHoO 1 BcecTopoHHEE MpobiieMa KadecTBa pacCMOTPEHA IPUMEHHUTEIIBHO K Oy-
PEHHIO MH)KEHEPHO-TEOJIOTMYECKUX CKBAXKMH. 3/1€Ch YETKO BBIIEIICHA, MPEXAe BCero, HHpopma-
THUBHOCTH crioco0a OypeHHs1, KaK OAWH M3 BKHEHIINX Mokasatenel Oypenus. B 3Toit xapakrepu-
cTHKe MH(POPMATHBHOCTH OINpE/CICHbI MMOKa3aTean (IJIEMEHThI) Ka4eCTBa: TOYHOCTh (DUKCALUH
IPaHUILl CJIOEB IPYHTOB MpH OYPEHHH, MPEACTABUTEIBHOCTh ONHMCAHHS I'€OJOTHYECKOro paspesa
(onpenensieMoid, TJIaBHBIM 00pa3oM, TUAMETPOM TOJIy4aeMoro Mpu OypeHUH KepHa), KOJINYECTBO
MIPOITYIICHHBIX CNNA0BIX CIIOeB (MaJOd MOIIMHOCTH), XapaKTEpU3YIOIINE HEMOIHOTY OTPAXEHUS
pa3pesa U, HAKOHEll, CPeTHIOI0 MOIIIHOCTb OJHOTO IPOITYLIEHHOTO CJIa00ro CIOSL.

Temnepsb 0 KauecTBe reooropas3seouHoro Oypenus. [lepedeHp 37eMEHTOB KauecTBa IOJIHO-
CTBIO OINpe/IeNIsIeTCs HA3HAUCHUEM CKBOKHMHBI U TPEOOBaHUAMH, PEAbsBIseMbIMU K Hell. [Ipexne
BCETO, CI0JIa CIIEAYET BKIIOYHUTH BBIXO KEPHA M IIOKA3aTENIN TOYHOCTH IIONaAaHus 32005 CKBAXKH-
HBI B 33JJaHHYI0 30HY. PacrosoxeHnue 3Toit 30HbI MOXKHO ONPEAENUTH 110 ONPEACIICHHOH METOU-
K€ C UCIIOJb30BaHUEM IITHOAIBHON ImKanbl. Ecom ckBakmHa BooOIIe He Ionajia B 3a/IaHHYIO
00J1acTh, OrpaHUYCHHYIO OOJIBIIIMM PAZNYCOM, TO OHA CTAHOBUTHCS yOBITOYHOM, T.€ HyJ1eBoi. Ec-
JIM CKB@)XHMHA IONaja B 30HY, OTPAaHUYEHHYIO KaKMM-TO MaJbIM paJiycoM, TO 3ajaya, MOCTaB-
JIGHHAsI TIepe/l CKBOKMHOM, MOJHOCTBIO PelIeHa ¢ JOJDKHBIM Ka4eCTBOM M CKBa)KHHA BBIIOJIHUIIA
CBOE IIEJICBOEC HAa3HAUCHUE M 10 ATOMY 3JIEMEHTY Ka4decTBO ompezessiercs unppon 5 6amos (yc-
70BHO). [nst riyOoKuX, 0COOCHHO HAaKJIOHHO-HAMpPABICHHBIX CKBAKHMH, CTEINEHb COOTBETCTBHUS
Tpacchl CKBaXMHBI MPOCTUPAHUIO IL1acTa (HANpUMEp, HETAHOrO) VIS PasIMYHBIX CEYCHHH IO
iacty. K ajemMeHTam kayecTBa MOXKHO TAKKe OTHECTH yroJl BCTpeuH 320051 CKBOKHHBI C PYIHBIM
iactoM. Yem Omrke 310 yron k 90 rpagycaM, TeM ypoBEeHb KauecTBa Bbiiie. MOXXHO MPEAIoso-
JKUTh M BBEJCHHE JPYTUX JJIEMEHTOB KauecTBa.

Jlst TMAPOreosIOrnueckuX CKBaXKHH K DJIEMEHTaM KadecTBa MOXKET ObITh OTHECEHA CTeNeHb
KOJIbMATallMK CTCHOK CKB)KHHBI INIMHUCTBIM PACTBOPOM (HIIH HHBIM 00pa3oM).

IIpu pa3Benke HEKOTOPBIX MECTOPOXKACHUI, Hanpumep, GIoopuTa OypeHHeM K DJIEMEHTY
Ka4yecTBa MOYKHO OTHECTH CTEIICHb COOTBETCTBHS COJCp)KaHUs (IIOOpPHTA IO JaHHBIM OypeHHs K
peanbHOMY (110 00BEMY).

Ho B mrob6oM ciydae 31€MEHT KadecTBa, JOJDKCH OLIEHMBATHCS KOJIMYECTBEHHOH MEpOH.
Henb3st orpaHnuMBaTHCS TOJIBKO CIOBECHBIMH ONpPEIENICHUSIMH (XOpollee, yI0BIETBOPUTEIbHOE,
IUIOX0€, BEICOKOE MJIM HU3KOE M T.1.). ClieyeT 3a1aBaThCsl KaKOM-TO YMCICHHOM MIKAJIOH AJIeMeH-
TOB Ka4ecTBa U YeTKO 0003HAYNTD KaXK/IYI0 4aCTh ITON LIKAJIBI [10 TOW JKe MATHOAIUIEHOM 1IKae.

Haxonen, He0OX0qMMO pa3pabOTaTh 3KOHOMHUYECKYIO COCTABIISIOIICIO OLICHKM KayecTBa.
Hampumep, 3a cuer BBelIeHHs CPAaBHUTEIBHOTO HOBOT'O TIOHSTHUS «CTEMEHb YOBITKa» OT HEIOCTa-
TOYHOCTH WJIM HEJJOCTOBEPHOCTH YPOBHS KayeCTBa U MEPEBOJUTH 3Ty «CTENEHb» B JICHE)KHOE BbI-
paxeHue.

Kak, HampuMep, MOXHO OLEHUTH CTENEHb YOBITKa OT HEJOCTaTOYHOI'O BBIXOAa KepHa?
IIpumewm, uro npu Beixozae kepHa 80-100 % yObiTok paBeH Hymro. [Ipu moTHOM OTCYTCTBHM Kep-
Ha, y6bITOK COCTaBJISICT CTOUMOCTH 6ypeHnﬂ COOTBCTCTBYIOIICTO HMHTEpPBajla CKBAa>XWUHBI. 3}1er
MOYKHO TIPHBIICYb OOpATHYIO JINHEHHYIO 3aBUCUMOCTD «yOBbITKa» OT BbIxoja kepHa. [Toxcumnras



«yOBITKH» 110 BCEM MHTEpPBAJaM, B KOTOPBIX OTOMPAJICS KEPH, MOXKHO BBIYUCIUTH OOIIHH «yObI-
TOK» TI0 BCEH CKBayKHHE.

TakuM 00pa3oM, B HACTOSIIEM COOOIIEHHH MBI OIPEIEIWIN O0IIHEe KOHTYPbI OAX0I0B
K pa3pereHuIo MpooaeMbl OLICHKU KauecTBa OypeHHUs re0I0ropa3BelouHbIX CKBaXKHH.

KpaTko ocTaHOBHMCSI €llie Ha OJTHOM BOMpoce. B HacTosimiee Bpemsl, P pa3Be/IKe Pacchim-
HBIX MECTOPOXJCHHH, BCe OOJbllIee pacIpOCTPAaHEHHE MOJIYy4aeT BHICOKOIPOU3BOMUTENbHOE OY-
peHHE CKBa)XHHBI CIUIOLIHBIM 3a00eM ¢ NMPUMEHEHHEM MeToja «0OpaTHON wmupkyssiuum»y RC-
Oypenue. [IpuHIMIT OCHOBaH Ha ONMPOOOBAHMU CKBAKHH 10 M3BJICKAEMOMY Ha MOBEPXHOCTD IILIa-
My. B oTHOmIeHHn kauecTBa onpoOoOBaHuUs 31€ch NpeacTouT Ooibias pabora. Heobxomumo mpo-
BOJIMTH Cepbe3Hble U (yHAaMeHTal bHbIe HcchaenoBanus. Hanpumep, conoctaButh 00beM H3BIIE-
KaeMoro muiama ¢ 06beMOM «yCIIOBHOT0» KEpHa, COOTBETCTBYIOLIEMY JTHAMETPY CKBKHHBI H JIp.
JlanHelii Bun OypeHus BecbMa MEpCIIeKTHBEH U TPEOYeT eTaabHOTrO H3yUeHHs.

Wrak, KaKk peaibHO HA MPAKTHKE CIEAyeT peliath 3a1a4y OLUEHKH KadecTBa OypeHus oT-
JIeTIBHO B3STON CKBaXMHBI? [Ipexae Bcero, Ha OCHOBaHWH M3yYEHHMS IIEIEBOTO HA3HAYCHHS CKBa-
JKMHBI U TPeOOBaHUM, MPEIbIBISIEMBIX K HEW, CIIEIyeT ONpE/ICIUTh HaOOp KauyecTB (IEpPEUYCHB)
nokasareseil (3JIeMEHTOB KauecTBa) C IIOMOIIBIO KOTOPBIX OyJIeT OLIGHHBAThCS KA4eCTBO OypeHus
CKB@XXHH B LIEJIOM.

OueBHAHO, YTO ISl CKBAXKKMH PA3IMYHOrO LEJIEBOr0 Ha3HAUCHUS ATOT IIEPEUCHb IEMEHTOB
OyZeT pa3mTHYHbIM.

31ech IMeeT 3HAUCHHUE €lle OJIMH BaXHBIH (akTop, paHee ero Mbl He paccMarpuBain. Cre-
[eHb 3HAYMMOCTH Ka)KI0TO 2JIEMEHTa KauecTBa MOXKET ObITh pa3nu4Hoi. CKaXkeM, IIPH COIOCTAaB-
JICHHHU JIByX DJIEMEHTOB Ka4yeCTBa: BBIXOJ KEpHa, Ky/Ja OoJiee 3HAUMM, YeM yroJl BCTPEUYH TPacChl
CKBaXHHBI ¢ uiactoM. CTeneHp 3HAYMMOCTU KaXKIOTO DJIEMEHTa MOXKHO OINpPENeNsTh B JOJAX
€/IMHUILIBI, HO TAKHX, YTOObI apu(MeTHUeCKas CyMMa JI0JIei BceX 3JIEeMEHTOB Oblla paBHA €AWHHU-
ne. 3aTeM cienyeT pa3paboTaTh KOJMYECTBEHHYIO OLEHKY — Mepy Ul KaXkJIOoro sjieMeHTa (Io-
MYCTUM, IO MATHOAUIBHOW IIKajle) U B 3aBHCHMOCTH OT 3TOTO TOMBITATHCS OLCHUTH CTEICHb
yOBITKA OT HEIOCTATOYHOTO yJOBJIECTBOPUTEILHOTO KAUeCTBA B ACHEKHBIX SANHHUIIAX.
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AHAJIN3 UCKAKEHMI TTIPY OLIEHKE COJIEP’KAHUS
POCCBIITHOT'O 30JI0TA IIPM BYPEHUU CKBAJKUH
YJIAPHO-BUBPALIMOHBIMU CTAHKAMM HA POCCBIITHBIX
MECTOPOKJIEHHUSIX B MATAJAHCKOI OBJIACTH

Pe6puk b.M., Peopux @.B.
Poccuiickuii rocy1apcTBEHHBIN Ie€0NI0ropa3Bea0uHbIil yHUBEPCUTET
M. C. Opmxonukuaze, Mocksa, Poccust

B mocnennue Bpems B Maraganckoil 061acTy 1Sl pa3BeIKH POCCHITHBIX MECTOPOXKIACHUI
30JI0Ta HaYalu NPUMEHSTh yIapHO-BUOpalMOHHbIe cTaHKu. Crioco0 OypeHus — J0CTaTOYHO (-
(eKTHBEH M XOPOIIO U3Y4eH B OTEUSCTBEHHOM MPAKTUKe. B 4aCTHOCTH OH YCIIEIIHO IPUMEHSIEeTCS
IIPU MHXKEHEPHO-TEOJIOTMUECKUX M3BICKAHHUAX 10l CTPOUTENILCTBO B LIEHTPAILHOM peruone Po.
CyniecTBo crocoda COCTOUT B TOM, YTO MOJIBII KOJIBLEBON OYpOBOM 30H MOTPYKAETCS B PHIXJIbIC
IPYHTBI yIapHO-BUOPAIIMOHHBIM crocoOoM. Bypenue ocyecTBisieTcsi peCOBBIMH 3aXOIaMH
uHOH ot 0,5 1o 2,5 MeTpoB, ¢ MOCIeIYIONIMM H3BJICYCHHEM KepHA M MOAPOOHBIM OINHCaHHUEM
rpyHTOB. [IpuMepHO aHanoruyHas TEXHOJIOTHUS UCTIOIb3YETCs U B JAHHOM CIIydae.

OpHako B mpouecce OypeHust CKBaKHH OBIIIO 0OHApYyKEHO, YTO M3BJIEKACMbI KEpH MMEET
OOJIBIIYIO JUIHY, HeXKENH JUTHHA pefica U 0TCIo/la BO3HUKAJIM CyllecTBeHHbIe (nHoraa 10 15-20 %)
UCKaXKEHUS COJEP)KaHHs IMOJIE3HOTO KOMIIOHEHTa, B T€OJIOTHUECKOM pa3pese, UTo SBISIeTCs COo-
BEpIICHHO HEIOMYyCTHUMBIM B OTHOIIEHUU POCCHINTHOTO 30J10Ta.

B cBsi3u ¢ 5TUM BO3HHUKAET JBa BOIpoca: 1) 3a cuer 4ero, 3a cueT Kakux (pakTopoB MPOUC-
XOHMT yAJMHEHUE U3BJIEKaeMOro KepHa? 2) KakuM 00pa3oM MOXKHO W30€XKaTh TAKHX MCKaKEHU?
[lomeiTaemcst naTh OTBETHI Ha 00a ITUX BOIIpoOCa.

Kak n3BecTHO, COOCTBEHHO KOJIBIEBOW OypOBO 30HI, OCOOCHHO ero mpu3aboiHast 4acTh,
HMEET OIpeIeNICHHYIO IUIOIA/(b TTonepeyHoro ceueHus. [IpoHukas B rpyHT, OalIMak, eCTeCTBEH-
HO, BBITECHSAET 3TOT TpyHT. Kyzaa BBITECHAEMBI TPYHT WM PhIXJas TOpHas MOpoja JIOKHA Jie-
Batbcs? IIpakTHUecKH Bce UCIONB3yeMble OallIMaki UMEIOT HApY>KHbIH CKOC (3aTOuKy). DTO Jie-
JIaeTcsl CHELHANIbHO, YTOOBI M30eXaTh BO3MOXKHOTO TaK HA3bIBAEMOTO «CBaiiHOTO 3(dexTay.
I'pyHT 4acTHYHO YIUIOTHSETCS B CTEHKaX CKBa)KHHBI 33 CUET YIPYrOoW M OCTaTO4HOU aedopma-
LU, HO GONbBIIAs €ro YacTh BBIHYXK/ICHA MPOHUKAThH B 30H]] U 32 CYET 3TOTO YBEINYMBACT IJIHHY
KepHa. DTO — MepBbli UCTOUHMK YJUIMHEHUs KepHa. Bropoii. BubpainonHoe Bo3eiicTBHE HEU3-
0EXHO MPUBOJUT K Pa3yIUIOTHEHHUIO KEPHA, T.€. TOXKE YBEIMUIUBACT €ro JUINHYy. Hukakumu TexHo-
JIOTUYECKUMH NPUEMaMU U30eXaTh BIMSAHHUSA HA KEPH ITUX JBYX (HaKTOPOB HEBO3MOXKHO. OHHU
MIPUCYIIN COOCTBEHHO yJapHO-BUOPALMOHHOMY CIIOCOOY MIIH, YUCTO BUOPAIIMIOHHOMY OypEeHUIO.

Otcroa €AMHCTBEHHBIM PEAJIbHBIM MOJX00M K M30E€raHHI0 MCKAXKEHUs COACPIKAHUs I10-
JIE3HOTO KOMITOHEHTA SIBIISETCS BBEICHHE YCTAaHOBJICHHBIX PAaCUETHBIM HIIM 3KCICPHMEHTAIBHBIM
MyTeM ITIONpPaBOYHbIX KOd(ueHTOB. ECTeCTBEHHO, ISl KaXKJI0r0 Te0JIOTHYECKOro paspesa 3Tu
rorpaBo4Hble Ko3(dunuenTs OyayT pasHeIMH. Kak yCTaHOBUTEH YHMCIIEHHbIE 3HAYECHUS 3TUX KO-
s¢duunentos? IlyTeM MOCTAHOBKM JOCTATOYHO CIOXKHBIX, TPYAOEMKHX U JOPOTOCTOSIIMX KC-
NIEPUMEHTOB. Pe3ynbTaThl, MOIy4YeHHbIE [0 CKBAXXHUHE, JOIDKHBI COIIOCTABIISTECS C pe3yIbTaTaMy
10 TAIIOHHBIM T'€OJIOTMYECKUM pa3pe3aM. Takue paspe3bl MOIYT ObITh COCTAaBJIEHbI TOJBKO € MO-
MOILBIO TIPOXOJAKH I1yp(hOB C 0OTOOPOM AEHCTBUTENIBHO MPEICTaBUTENBHBIX 1po0. Ha 310ii ocHo-
BE€ MOT'YT OBITh PACCYMTAHBI JOCTOBEPHBIE MOMPABOYHBIE KOA()DHIIHEHTHI.

OiHaKo 3HaYEeHHs! OPUEHTUPOBOYHBIX MONPABOYHBIX KOA()(HIMEHTOB MOKHO HAHTH U pac-
YeTHBIM IyTeM. [y 3Toro HeoOX0AMMO pa3paboTaTh COOTBETCTBYOIINE, OOJIee WM MeHee On3-
KHE K peaJIbHbIM YCIOBHSIM, PACUETHBIC MOJIENIH, YUUTHIBAIOIIME KaK (PaKTOp NPOHHUKHOBEHUS U3-
OBITOYHOM MOPOJBI B 30HM, TaK U (AaKTOp pasyIIOTHEHHs HOPOABI B 30HJE 32 CUET BUOpPALUH.
Jpyrumu akTopamu B HEPBOM NPUOIMKSHUHM MOXKHO IpeHeOpeyb. XOTs B OCIIEIYIOIIEM XKeJla-
TEIBHO y4YECTh, BO3MOXKHO, OOJIbIIee YUCIIO (haKTOPOB, B TOM YHCIIE C IPOTHBOIOIOKHBIMH 3HA-
Kamu (pa3yIJIOTHEHHE U YILIOTHEHHE).

Kakum 00pa3oM MOXHO OCYIIECTBUTH 3TOT MPEABAPUTEIBHBIN OPUCHTHPOBOYHBIN pacyer?
Jlnst Havana ciefyeT YCTaHOBUTH ITOJIHbIA BO3MOXKHBIN 00beM BBITECHAEMON 0allIMakoM MOPOJIbL.



MO>KHO NPHHSATB, YTO BCS BBITECHSEMasi I10POJa MOCTYIAeT B 30HI. 3Hast BHYTPEHHUI AuaMerp
30H7a MOKHO, PACCUUTaTh, Ha KaKyl0 BEJIMYMHY BO3pacTaeT JulMHa obpasyemoro kepHa. Comoc-
TaBUB 3Ty BEIMYMHY C JJIMHOH peiica, MOXKHO ONpPEeNeNUTh IIEPBYI0 COCTABIISIOICIO YIMHEHHS.
Bropyio cocTaBistonIel0 MOXHO OLEHHTh, 3a[aBIIMCh KOI(DOUIMEHTOM pa3phIXJICHHS KepHa
(a cienoBaTeNIbHO, M YBEIMYEHHUEM €T0 JUIMHBI) 33 CUET BUOPALMOHHOTO BO3IeHCTBHA. TakuM 00-
pa3oM, MOXKHO HaWTH OOLIYI0 BENMYMHY Y/IMHEHHS KEpHA U CTENEHb UCKAKCHHUS COACPIKAHUS
30J10Ta BO BHOBb oOpa3yemoii npobe. T.e. onpenenuTb OpMEHTUPOBOUHBIN MONPABOYHBIN KOI(-
¢unpeHT. Bo3MOXHBI U IpyTrue pacuyeTHbIC BAPUAHTHI.

B nanHOM J10KNIa/ie caenaHa MOMbITKAa 0003HAYUTE OCHOBHBIC MOAXO/bI K PELICHUIO JAHHOH
npo6aembl. O4eBHAHO OJHO: MpobiieMa OTPeOyeT 3HAUNTENBHBIX U HACTOWYMBBIX YCHINI MHO-
T'UX Y4EHBIX U HccleloBaTenei.
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IMTPOBJIEMBI U BAPUAHTHBI PEHHEHHW S ITIOBBIIIIEHU S
IOPPEKTUBHOCTHU ABTOHOMHOI'O KOMIIVIEKCHOT'O
SHEPI'OOBECIIEYEHHUSA 'EOJIOI'OPA3BE/TOYHBIX OB BEKTOB ITPHA
PABOTAX B YCJIOBUSIX 3AIIOJISIPbSI U KPAUHEI'O CEBEPA

I'onosun C.B., Mepkyaos M.B., YUepesos I'.B.
sgolowin@yandex.ru, Poccuiickuii rocyJapcTBEeHHBII I'€0JIOrOpa3BeIOYHbI YHUBEPCUTET
M. C. Opmxonukuaze, Mocksa, Poccust

Crerm¢uka IpoBEICHHS YaCTH Te0JIOrOpa3BeI0YHBIX PAabOT, TAKUX KaK pa3BeJouHoe Oype-
HUE, 3aKJII0YaeTCs B MOOMIBHOM XapaKkTepe UX NPOU3BOJICTBA, YTO BIECYET 3a COOOM JEeLCHTpaIN-
3aIMI0 T€0JIOrOPa3BeIOYHBIX 00BEKTOB — X OTCTBHIKOBKY» OT CTAl[MOHAPHBIX KOMILIEKCOB YHEP-
roo0ecrne4yeHus U BBICOKYIO TEPPUTOPUAIIBHYIO Pa300IIEHHOCTh, OCIOKHEHHYIO OTCYTCTBUEM 32
peiesIaMi OCBOCHHBIX TEPPUTOPHil KaKoii-Tn60 HHPPacTPyKTYpBI.

311 (HaKTOPHI CO3MAIOT CIOXKHOCTH B KOMIUIEKCHOM SHEProoOeCIeuyeHNnH yIaaéHHBIX I10-
TpeOuTelell ¥ MpeIoaraloT CIONb30BaHNE MIEPEABIIKHBIX JU3EIbHBIX dekrpocTanuuii (19C)
1 aBTOHOMHBIX CHCTEM OTOIUICHHS — TEIUIOIEKTPOHArpeBaTeNei WK Neueil Ha yrie Win JpoBax,
YTO, B CBOIO OYEpe/b, C YUETOM BBICOKOH CTOMMOCTH JOCTABKH IU3EIBHOTO U IIEYHOTO TOILUIMBA
JI0 MecTa MPOU3BOACTBA paboT, BIeUET 3a cOO0IT 3HAUMTEIBHOE YIOPOXKAHHE AaBTOHOMHOTO SHEp-
rOCHA0XKEHUS 110 CPABHEHHIO C LICHTPAIN30BAHHBIM, & OTPBIB OT HHPPACTPYKTYPbI HAKJIA[bIBACT
HA TAaKyl0 CUCTEMY SHEpProcHa0)KeHWs B LIEJIOM IOBBILICHHbIE TPEOOBAHUS K HAaJEKHOCTH, O€30-
MTACHOCTH, MOOWJIBHOCTH, IPOCTOTE 00CITY’)KUBaHUS U PEMOHTOIPUTOJHOCTH.

B ycnoBusix 3amonsipest u Kpaiinero CeBepa HmpOM3BOJCTBO T'€0J0rOpa3BeOYHBIX paboT
3HAYUTEIBHO OCJIOXKHACTCS HU3KMMH M CBEPXHHM3KHMH TEMIIEPaTypaMH, HNPEIbsBISIONIMMH II0-
BBIIICHHBIE TPEOOBAaHUS K TEIUIOCHA0)KEHUIO Te0JIOrOpa3BelOYHBIX OOBEKTOB: BHYIIUTEIBHBIE
pacxo/bl TEINIOBOW SHEPTUH HANPABJICHBI HE TOJIBKO HA 00ECIICUCHNE TEXHOJIOTMYECKOTO LUKIIa,
HO M JOTOJHUTEIBHO Ha 000rpeB MPOM3BOJCTBEHHBIX MOMEIIECHHUH uisi obecriedeHus: koMdopT-
HBIX YCIIOBHH TpyJa MepcoHala, MMEIOIIUX NPsSMOE BIMSHUE Ha MPOU3BOJUTEIBLHOCTh TPyJa H
00paTHYIO CBS3b C KOJIMYECTBOM ITPOU3BOACTBEHHBIX TPABM.

B sroli cBs3M Upe3BbIYAHO Ba)KHOW BUANTCS 33ajjada ONTUMH3ALMN CUCTEMbI KOMILIEKCHO-
r'0 aBTOHOMHOT'O SHEPrOCHA0KCHUSI ICLEHTPAIN30BAHHBIX I'€0JI0TOPa3BEeIOYHBIX 0OBEKTOB B Yac-
TH MUHUMU3ALUK NOTEPb SHEPTUM 3a CUET MaKCUMalIbHON yTHin3auuu teria JJ9C B unTepecax
TEXHOJIOTHYECKOT0 Tporecca U xu3Heodecreuenus. [Ipyu 3Tom, HanbGoIbIINil HHTEpeC MpeacTaB-
JisieT 0TOOp TEeIUIOTH CHUCTEMbI OXJIAXKICHHUS M BBIXJIOIHBIX I'a30B, II0O9TOMY pa3pabdoTKy CHCTEMBbI
yrunmsanuu teriorsl (CYT) ciaemyer BeCTH B 9TOM HalpaBiIeHHUH, a Hanboee MpUeMIIeMbIM Te-
IUIOHOCUTEJIEM SIBIISIETCSL BO3/YX, YTO OTBEYAET TPEOOBAHUSIM YHHBEPCAIBHOCTH, MOOHIBHOCTH,
MIPOCTOTHI 0OCITYKMBAHHS M1 PEMOHTOIIPUTOHOCTH SHEPTeTHYECKOT0 KOMILIEKCa.

Oco0oro BHUMaHHUS 3aCIyKUBAET KOXKYX0-TpyOUartast KOHCTpYKuus Teriooomennunka (TO).
Temoo0MeH IpH Takoi KOHCTPYKIMM NPOMCXOIUT C Pa3zeieHHEM ITOTOKOB NEPBHYHOTO M BTO-
PHUYHOTO TEIJIOHOCHTENEH (TepeceKaroNecs MOTOKH TEIVIOHOCHTENeH — 10 TPyOKaM U 110 MeX-
TpyOHOMY mpoctpaHcTBy TO).

Tpunuun pa6otst CYT ¢ BO3AYLIHBIM TEIUIOHOCHTENIEM 3aKJIFOYACTCsl B HAMPABICHUN Ha-
TpeToro BO3AyXa C pajuMaTopa AM3eNb-arperara B oOorpeBaeMoe nomenieHue OypoBOHM uepes
MEXTpYyOHOE MPOCTPAHCTBO ra30-Bo3ayuHoro TO, Tae 9TOT BO3MYIIHBINH MOTOK JOMOIHUTEIBHO
TOJJOrPEBACTCS TEIIOM BBIXJIOITHBIX Ta30B, MPOITYCKAaeMBbIX 110 TpyOKkam razo-so3ayumHoro TO.

O0606mmenHbIi onbIT FKcIuTyaTanun Takux CYT mo3BosieT BBIACTUTH BAKHOE HAIPABICHUE
WX JaJBbHEHIIEero yCOBEPIICHCTBOBAHUS — CO3/IaHHE CHCTEMBI aBTOMAaTUYECKOTO PETYJINPOBAHUS
(CAP) CVYT, obecrieunBaroriieii yrnpasieHHe peKUMaMi pabOThl KOMITJIEKCHOTO YHEPTOMCTOYHH-
Ka 0e3 BMeLIaTeIbCTBa CO CTOPOHBI ONepaTopa.

CAP npennasHaueHa JUisi ynpaBlIeHHs IPOLECCOM TEIUIOCHA0XKEHHs ToMeIeHNsT OypoBoit
yepe3 UCMOIHHUTEIbHbIE OpraHbl (IIPUBOABI PETYJIATOPOB PACX0Ja BO3/yXa, MPUBOJBI TPEXXOI0-
BBIX KpPaHOB, YIIPaBisieMble BBHIKIIOYATENN BEHTWIATOpA M OJIOKAa TEIUIOANIEKTpOHAarpeBaTeneii
(TOH) u T.11.) IO CUTHAJIAM C AATYUKOB KOHTPOJIS (TEPMOJATYNKH CUCTEMbI OXJIaXICHUS TU3CIIb-



arperara M BO3JYLIHOW Cpelbl B IOMEIIEHHH OypoBOM), MOCTYMAIOIIUM Ha OJIOK YIpaBICHUS H
3aITyCKAIOLIMM AJITOPUTMBI UCTIOJHEHUS, B TOM YHCJIE IIPH BBHITIOJHEHUH CIEAYIOIINX YCIOBHIL:

1. ObecrnieyeHne OBLICTPOro NPOrpeBa AU3eib-arperara 1 BBOJ €ro IoJ| Harpy3Ky;

2. loanepxaHne HOpMaIbHOW PabOTHI qH3eIb-arperaTa mpu MOBBIMICHHBIX TEMIEpaTypax
OKpY>KaloIeH cpeibl B JIETHUIA nepro]| 6e3 TerioodecnieyeHus Oy poBoi;

3. OOecrieueHre MaKCUMAaJIbHON TEIIOBOI HArPy3KH OypOBOW MPU MUHHMAIIBHO# 3J1€KTPH-
YECKOH MOILIHOCTH, T.€. B OTCYTCTBHE TEXHOJIOTHUECKON HArpy3Ku.

4. Bripabotka anextposHepruu 6e3 3aaeticreoBanuss CYT B mepuon, korma o6orpeB 0ypo-
BOH He TpeOyercsl.

5. Noanep:xanue 3agaHHON TemIepaTypsl B 000rpeBaeMoil paboyeil 30He HE3aBUCHMO OT
TEXHOJIOTUUECKOH Harpy3ku OypOBOH yCTAHOBKH B XOJIOAHBIH MEPUOA ToJja ¢ 00eCIeueHueM KOH-
TPOJIs BO3MYIIHOW 0OCTAHOBKH JUIsl OOHAPY)KEHHsI YTEUEK BBIXJIONMHBIX Ta30B C LEbI0 MpeayIpe-
MKICHHS OTPABJICHUSI TIEPCOHAIIOM.

CAP CYT momxkHa pemaTh CJIeAyIONIIe BUIbI 3a1a4:

* aBTOMAaTHYECKOE PEryJMPOBAHHUE U YIPABIECHUE NPOLECCOM TEIIOCHA0XKEHHMS (PacXoz BO3-
JyIIHOTO IOTOKA, IIPOTrpeB BO3yXa B razo-so3aymHoM TO, nepenaya u pacupeeneHue Te-
IUIOTHI B 000TpeBaeMOM MOMEIICHUH U T.]1.);

* aBTOMAaTHYECKOE yIpaBiieHHe paboroit obopynoBanus CYT;

* aBTOMAaTU3MPOBAHHBII y4eT NAPaMETPOB U PACXOa MATEPHAIBHBIX PECYPCOB;

* ympaBlIeHHS 000pPYZOBaHUEM C AHUCILICWHBIX IIUTOB yIPABICHUS;

* TOBBIILIEHHE YKOHOMUYHOCTH PETYJIUPYEMOr0 TEXHOJIOTHYECKOTO MpoLecca;

» Bo3MoxHOCTh uHTerpanun CAP CYT B eauHy0 aBTOMaTU3MPOBAHHYIO CUCTEMY YIIpaBlie-
HUS TIPOLIECCOM IKCIUTyaTalluy OypoBOH YCTaHOBKH.

Ipunnunuansao pabora CAP CYT 3akiouaercs B CHEIYIOLIEM.

TemnepaTypa OXJIaKAarowIeil )KUIKOCTH B CUCTEME OXJIAXICHHs JTH3eNb-arperara onpese-
JISIET Pacxoj BO3JyXa 4Yepe3 pajauaTop, NOJJEePKUBAIOIINN 3aJaHHbIN MaNa30H TeMIIepaTyp OX-
JaXKTAIOIIEH JKUIKOCTH.

Temmneparypa B 000rpeBaeMoM MOMEIIEHUH OIPeIelIsieT PacXo BO3yXa U BBIXJIOMHBIX ra-
30B 4epe3 ra3o-po3ayunsii TO, nocie kotoporo B TO 3ymmnda GypoBoit pacTBop mogorpeBaercs
OCTAaTOYHBIM TCIIJIOM BBIXJIOITHBIX I'a30B.

Temmneparypa OKpyKaloliel cpelibl OIpe/eNseT NOrpaHnYHbIe TEMIIEPaTypHBIC MPEAeNbl B
000orpeBaeMoOM MOMEIICHUH.

Ipu Temmnepartype Bo3myxa MeHblIe 3ananHoii CAP yBennuuBaeT MOTOK BO3IyXa depes ra-
30-Bo3ayLIHbIH TO, a Npu He JOCTHXKEHHH TPpeOyeMOoro 3Ha4eHHUs JIOIOJHUTEIBHO BKIIOYAECTCS
6sox TOH, ncnons3yromuiics 8 CYT kak 10BoI0YHAS ITOJICHCTEMA TETIIOCHAOKEHUS.

ITpn ype3MepHOM MOBBILIEHUH TEMIIEPaTypbl Bo3lyxa B oborpeBaemMoM nomemenuu CAP
YMEHBIIIAET IIOTOK BO31yXa uepe3 ra3o-so3ayiHsiii TO, a npu He HOCTHXKEHUH TPpeOyeMoro 3Ha-
YEHHUS MOJIHOCTBIO €r0 MEePEeKPhIBAET, HAIPABJIsisA BBIXJIONHbIE Ta3bl B 00xo B TO 3ymnda.

IIpu oTCyTCTBMM HEOOXOIMMOCTH YTHJIM3AlUH TEIUIOTHI, B TOM YHCJIE M JUIs MOJOTpeBa
IIPOMBIBOYHOM JKHJIKOCTH, TIOTOK BBIXJIONHBIX Ia30B HAIPABISETCS HANPAMYIO U3 KOJUIEKTOpA AHU-
3elb-arperara B atMocdepy.

Ilpy 5TOM, OCHOBHBIE COCTOSIHHSI PEryJIMpyeMOro OOOpYAOBAaHUS MOXKHO IPHMHATH Kak
LITATHBIC JUIsl 00eCTIeYeH s MOICP)KaHusl 3alaHHBIX TEMIIepaTyp, U B IU(PPOBOM BHJIE YUHTHI-
BaTh MPH MIPOrpaMMHUpPOBaHK 0a3oBoro anroputma padotst CAP CVYT.

TakuM 00pa3oM, NpeIIOKEHHBIH BapHaHT aBTOMAaTH3MPOBAHHOW TEIUIOYTHIN3AIMOHHOMN
YCTaHOBKH CHOCOOEH obecrneunTh ycroiunByto padoty CYT BO BCex IUTATHBIX PEKHUMAaX: MPO-
IpEeB JABHUTATENS, TIPH JIFOOBIX AJICKTPHYECKUX HArpyskax, Kak C MCIOJIb30BaHUEM YTHIN3UPOBAH-
HOU TEIUIOTHI [T OTOIUICHUs OYPOBOiA, Tak 1 6€3 Hero.
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TUIPABJUKHA U TUJAPO®U3UYECKHUX TPOLIECCOB



K BOITPOCY TPUMEHEHMS BEPTUKAJIBHBIX JIPEHAKEN

Bproxoseuknii O.C., I'annn U.II.
bos@msgpa.ru, Poccuiickuii rocy1apCcTBEHHBIN re0JI0Oropa3BeI0uHbIH
yuauBepcuret uM. C. Opmxonukunze, Mocksa, Poccust

3ajada OrpaHUYEHUs MHUTPALUU 3arPA3HCHUN B IOA3EMHBIX BOJOHOCHBIX TOPU30HTAX pe-
MIAeTCsl MyTeM COOPYKEHHUS MEePEeXBAThIBAIOIINX ITH 3arPs3HEHHS IPEHAKHBIX CHCTEM M OTKa4KU
[0 HUM IIOJ3EMHBIX BOJ|, IPOXOJLIMX Yepe3 3arpsA3HEHHBII yuacTOK BOJOHOCHOTO FOPU30HTA.
3auacTyro Tpebyercs 00ecHednTh MPAKTHYECKH IOIHBIA MepexBaT MOA3EMHBIX BOJ, HAIPHMED,
JUISL XpaHUJIMILA XUAKAX PaJHOaKTUBHBIX OTXOJ0B, 00Pa30BaHHOIO B pe3yJbTaTe 3aKaukd IMpo-
MBIIUICHHBIX OTXOJ0B TOPHO-XMMHYECKOr0 KOMOMHATa B MOPHCTBIE NECYaHO-ITMHUCTHIE TOPO-
Ibl. B kauecTBe IpEeHaXHBIX BOL03a0OPHBIX COOPYIKEHHH JUIsl 3THX LieJIel IHPOKOe NPUMEHEHNE
HOIy4HIN 6aTaper CKBaKMH, IIOCKOIBKY TEXHOJIOTHS COOPYKEHUS BOT03a00PHBIX CKBaKHH JJOC-
TaTOYHO COBEPLICHHA, a TEOPHsl JINHEHHBIX BEPTHKAIBHBIX JIpeHaxell pa3padaTbiBajlach MHOTUMU
HCCIIE0BATEIAMU.

B HacTosee BpemMs pa3BUTHE IOJ3EMHbBIX THIPOCTPYHHBIX TEXHOJIOTHH 103BOJISIET B Kaue-
CTBE BEPTHKAIBHBIX JPEHAXEH IPHMEHUTh HE TONBKO B3aUMOACHCTBYIOIINE H OTACTICHHbBIE APYT
OT Jpyra CKBaXKMHbI, HO M CIUIOIIHBIE 1leJIeBble BEIPAOOTKH. [Ip 3TOM peub HIET He O CoopyxKe-
HHH Oappakeit, ABIAIOMUXCSA BOTOHECIPOHUIIAEMBIMH YCTPOHCTBAMH — S9KPaHAMU.

D¢ ¢eKTuBHBI MepexBaT MPOJBIKEHUS 3arps3HEHHH 00ecHeYrBaeTCsi OTKAuKOW 3arpsis-
HEHHBIX BOJ| Yepe3 CKBAKHHBI, COCAMHEHHBIE MEXTy CO00i B MHTepBalle IPOHUIAEMOTO BOJIO-
HOCHOT'O IlJ1IacTa IICJICBBIMU Bblpa6OTKaM]’l, 3ar0JIHEHHBIMU MaTepuajlaMu C BBICOKOH IpoHuLac-
MocTbio. C y4eToM BBICOKOI TpPYHOEMKOCTH COOPYKEHHS IpPEHAXeH IOTOOHOH KOHCTPYKIHMU
BO3HHKAET BOIPOC 00 yCJOBHSX, IPH KOTOPBIX yBEIWYEHHE YUCia (YaCTOThI) CKBOKHH Ha (UK-
CHPOBAHHON JUIMHE JIMHEHHOIo ApeHaka CTAaHOBUTCS SKBMBAJIEHTHBIM 3aMeHE OaTaped CKBaXKUH
CIUTOLIHBIM IIEJIEBBIM JIPEHAXKOM (ILeJICBOIl BEIPAOOTKOM ).

[pu pemenuy NOCTaBICHHOMN 3aJa4K [0 U3YYEHHIO BIUSHUS YHCIa CKBAXUH B IMHEHHOM
JpeHaxe Ha 3((eKTHBHOCTD BOJOMOHIKCHHS OblIa MpPEINPUHATA MONBITKA MUHUMU3ALHUN KO-
JIMYECTBA BXOAHBIX PACUETHBIX MapaMeTpoB. B 3Toii cBsA3u Hamu ObLI IPUMEHEH METOJ (HIIbT-
PAIMOHHBIX COIMPOTHUBIICHUH, O3BOJIOIINN XapaKTepH30BaTh (P (HEKTHBHOCTh ApeHaXka depes
OTHOILEHUE 3aTPAT PHEPIUHM Ha MPEOAOJECHHE JPeHaka K KOJUUYECTBY MKMAKOCTH IIPOIIEIIIeH
gepe3 Hero. s 30H Ha HEKOTOPOM YIaleHUH OT CKBaKUH MONOOHBIH METOJ IO3BOJIAET HEIO-
CPEe/ICTBEHHO YCTAaHABJIUBATh CBsA3b NeOMTOB () M NOHWKEHUH B miacte S, 0000IIEeHHO XapaKTe-
pu3ys €MKOCTHO-()HIBTPALIOHHBIE XapaKTePUCTHKU IIacTa. D(GPEeKTUBHOCTh ApeHaXKa KOIH-
YEeCTBEHHO yJ00HO OLIEHMBATb, HCIOJIb3Ysl OTBJICUCHHBIH Oe3pa3MepHbIi mapameTp «(puibTpa-
IUOHHOE CONpPOTHBICHUE» R.. OIXHOBPEMEHHO, MOJEIUPOBAHIE CKBAXHH «CTOKAMH H HCTOY-
HUKaMHU» YIPOCTUIIO IPOBEAEHHUE JAIBHEHIIMX PacyeTOB M MO3BOJIMJIO NMPUMEHUTh METOH Ha-
JIO’KCHHS TCUCHH.

Ha puc. 1 mpeacraBiieHsl pe3ysibTaTbl pacueToB (QMIBTPALMOHHBIX CONPOTHBICHUH Ha
HOPOCTPAHCTBE IIepe]] INHEHHBIM PANOM APEHAXHBIX CKBaXKHH. PaccTosHME MeXIy CKBa)XHHA-
MH B IIPECTaBICHHOM BapuaHTe pacueTa coctasisuio 100 M., mpu 3ToM GUIBTPALHOHHBIE CO-
IIPOTHUBIICHUS NMPOCUYUTHIBAIUCH eme Ha 200 M 3a mpenensl psiia ckBaxuH (3HaueHue +600,
+700, —600, —700).

Janee, ¢ IpUMEHEHUEM CPEACTB KOMIIBIOTEPHOI MaTeMaTUKU U3ydaliCsl BOIIPOC, KAKUM
0o0pa3oM yBeNHYEHHE YHCIa CKBAKHH NpU (QUKCUPOBAHHOH IiHMHE psna (yBEJNHMYCHHE HX
IUIOTHOCTH) BJIMSAET HAa BEIMYHMHBI FMJIPABINYECKOrO CONPOTHUBICHHUS B JIMHUM CaMOIO psfa.
PaccmaTpuBanuch XapaKkTepHblE TOUYKH: LEHTPaIbHAs CKBA)KMHA PsAAa U KpalHHE CKBAXKHUHBI
psiia — ONpeNeNsIuCh COMPOTUBIIEHHS HEMOCPEACTBEHHO B ATUX CKBaXXMHAX IPU yBEIHYEHUH
YuCIa CKBaXKHH B psAAy. PacdeTsl, OpH pasIMYHBIX HA4albHBIX YCIOBHAX MOKAa3alH, 4TO CO-
MPOTUBJIEHHS CKBa)KUH JIMHEHHOIO JpeHa)ka ¢ yYeTOM B3aHMMOBIHMSHUS CKBaXKHMH yBEIHUUBA-
eTcsl IPSAMO IPOIOPIMOHATBHO YBEIMYEHHIO YHCIAa CKBa)XHH HA 3TOM JpEHaxke (IIpU Heus-
MEHHOH JUIMHE JpeHaxa).
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JNnHua gpeHaxa

Puc. 1. Pacnipenenenue nokasaress 0600IEHHBIX (UIBTPALMOHHBIX CONPOTHBICHHUIH
repe]] JIMHEHHBIM PSIOM JPEHAKHBIX CKBaXKUH

Ha rpadukax (puc. 2, 3) npencraBieHbl pe3yabTaThl PACUETOB THAPABIMYECKUAX COMPOTUB-
JICHUI B LIEHTPaJbHOW CKBaKUHE NPH JUIMHE JpeHaxHoro psiga 500 M. Cnexyer 3aMeTHTh, YTO
POCT THIAPABINYECKOTO COMPOTHUBIICHUS R IIEHTPAILHON CKBa)KMHBI B INHEHHOM JIPEHAXHOM psijie
HaOMI0JaeTCs NP paccTOsIHUAX MeHee 30 M MeXIy CKBa)KHHAMHM, a 3HAUUTENIBHBIH POCT MMEEeT
MECTO IPH CONMIKEHUU CKBXUH Ha paccTossHUs MeHee 10 M.
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Puc. 2. Poct ruapaBian4eckoro conpoTUBiIeHus R, Puc. 3. VI3MeHeHus THAPAaBINYECKOTO

LEHTPAILHON CKBAXXUHBI C YBEIUUCHHEM CONPOTHUBJICHUS R, IIEHTPAIBbHOH CKBaXKMHbI

YMCIIAa 71 CKBAXUH (B KpbLIE JUTHHOH 250 M COOTBETCTBEHHO U3MEHEHUSM PACCTOSHUS
OT IIEHTPAITBHOI CKBaYKHHBI) MEKy CKBaKMHAMU (B KpbuIe JUTHHON 250 M

OT LEHTPATIBHOIN CKBaXKHHBI)

CpaenaH BBIBOJ, YTO MPH HEOOXOAUMOCTH (HOPMUPOBAHUS OOIBIIUX THAPABIMYECKUX
CONPOTHUBJICHUH Ha MyTH (WIBTPALUOHHBIX MMOTOKOB Ha INIyOWHE, B MPOHUIAEMBIX MO/3EM-
HBIX TIacTax, LeJIeCO00pa3HO 3aMEHITh BEPTUKANbHbIE CKBRXHHHBIC IPEHAXKH CILIOMIHBIMH
LIEJICBBIMU BBIPA0OTKAMHM, 4TO 0OECreYnBaeTCsi IPUMEHEHUEM THAPOCTPYHHBIX CKBaKUHHBIX
TEXHOJIOTHH.
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PA3YIIPOYHEHHUE ITOPO/I B TIPUPUIIHTPOBOM 30HE
TEXHOJIOTHYECKHNX CKBAKHH C UCITOJIb30BAHUEM
TEXHUYECKHX CPEJICTB CKBA)KUHHOM I'MJIPOTEXHOJIOTUM

Bproxosenxkuii O.C., Haiinenxo WU.1O.
Poccuiickuii rocyiapcTBeHHBII re010ropa3BeJOYHbI yHUBEPCUTET
um. C. Opmxonukunze, Mocksa, Poccust

DKCIUTyaTaIMIo BOA03a00PHBIX U TEXHOJIOTHYECKMX CKBKHH OCJIOXKHSIOT IPOLIECCHl KOJIb-
MaTanuy NpuUILTPOBBIX 30H, pa3BUTHE KOTOPHIX BIEYET 32 cOOOH CHIDKEHHUE MX J€OHUTa M BBI-
XOJ CKBaKHH U3 CTPOS.

s 000cHOBaHMS IpeIaraeéMoro MeTola HHTEeHCH(HUKALUK IIPOLECCOB BOL03a00pa U BO-
JIOTIOHVIKEHUS (TTOCIIeIHee aKTyalbHO A CTaOUIBHON OTPabOTKU MECTOPOKICHUH TBEPABIX MO~
JIE3HBIX MCKOIAEMbIX JIFOOBIM TpPaJUIMOHHBIM CIIOCOOOM) MpOaHAIN3UPOBAHbI AIBTEPHATHBHBIC
METO/IbI JAHHOTO HaNpaBJIeHUs (THAPABINYECKUN Pa3phIB IUIACTa, IIEKTPO-, MEKTPOTHApanye-
CKOE, THEBMATHYECKOE M aKyCTUUECKOE BO3JICHCTBHSI, 00paboTKa XMMHUYECKUMHU peareHTaMu). JTH
METO/IB! 3 DEKTHBHBI UTSl ECYAHO-TIIMHUCTBIX OTIOXKEHUH ¢ K, >1 M/cyT mpu coxpaneHuu ec-

TECTBEHHOW MaKpOCTPYKTYpbl MacCHBa, @ MX BO3JICHCTBHE OIPAHMYMBACTCS IEPBBIMH JECSITKAMU
CaHTHMETPOB IIPU OTCYTCTBUM KOHTPOJIS IPOCTPAHCTBEHHOM OpHEHTALIUH.

[Ipennaraemelii MeTO UMEET YETKYIO MPOCTPAHCTBEHHYIO OPUEHTAIMIO M 30HY BO3JEHCT-
BUSI B [IECYAHO-TJIMHUCTBIX OTJIOKECHUSIX 10 12 M.

CyIIHOCTh METO/Ia 3aKJII0YAeTCsl B MPOXO/IKE TOPH30HTANBHBIX KOMIIEHCALIMOHHBIX 1IEJNeH,
Ha KOTOpBIE 0OPYIIAIOTCSI OTPE3HBIC CIIOH JIOKHOH KPOBIIH.

IlapameTpsl J0XKHON KPOBJIK JOJKHBI OBITH MOJOOpPaHBI TAaKMM 00pa3oM, 4TOOBI CPOK HX
ciryx0b1 paBusuicst (2+10)¢, rae ¢ — BpeMsi pabOThI CKBOKHHHOTO 000pyIOBaHUs Ha 00padaThI-
BacMOM HHTEpBAJIe.

BeicoTa 30HBI pa3ynpoYHEHHs MOPOJ HE JODKHA BHIXOAWTH 3a TPaHULEI pabo4yero BOJO-
HOCHOTO TOPH30HTA M HE TPEHSTCTBOBATH PA3BUTHIO PEOJIOTHUECKUX IMPOLECCOB, CIIOCOOCTBYIO-
IIUX BEJICHUIO OCHOBHOI'O TEXHOJIOTHYECKOTO MPOLECCa B 3aJaHHOM PEKHME.

JInst BBIIOJIHEHHUSI JaHHOTO YCIIOBHS, & TAKXKE B 3aBUCHMOCTH OT YCTOWYMBOCTH TIOPOJ He-
HOCPEICTBEHHOM KPOBJIM BHIOMPAIOTCS 1BA BapHaHTa CO3AaHUs 30HBI Pa3yPOYHEHHS TIOPOLL.

st 06oux BapuaHTOB 0a30Basi KOH(MHUrypauus 30HbI Pa3yIIOTHEHHUS TPEACTABILET cOo0O0i
CEKTOpa pa3MbIBa C YriaMu packpbIThs 60° 1 MEKTyKaMEpHBIMHU IIEJMKAMH C YTJIaMU PAaCKPBITHS
30°, T.e. Ha CKBa)XUHY MIPUXOAUTCS 4 CEKTOpa pa3MbIBa.

B 1-M BapuaHTe MOpOIBI HEMOCPEACTBEHHOIN KPOBJIM JIOCTATOYHO YCTOWYMBBI M HE Tpe-
OYIOT MCKYCCTBEHHOT'O 3aKpeIIeHUs. B 3ToM citydae [yinHa OTPE3HBIX KOMIEHCALMOHHBIX BbI-
paboTOK M, COOTBETCTBEHHO, CJIOEB JIOKHOW KPOBJIHU IUIABHO YMEHBIIACTCS CHU3Y BBEPX TAKUM
00pa3oM, YTO 30Ha Pa3yIIOTHEHUS B BEPTHUKAJIBHOM pa3pese mpejcTaBisieT co0oil cBoJL ecTecT-
BEHHOTO OOPYILCHUSL.

Bo 2-M BapuaHTe MOPO/BI HEMOCPEACTBEHHON KPOBIM HEYCTOWYMBBI U TPEOYIOT HCKYCCT-
BEHHOI'0 3aKperuieHus. B 3ToM ciyuae JUiMHA pa3MbIBa MOJACEYHBIX BBIPAOOTOK MOCTOSIHHA IO
BEPTUKAJIBHOMY CEUYEHHIO, @ CEeKTOpa MCKYCCTBEHHOH KPOBIM OIMPAIOTCS Ha MEXTyKaMepHbIe
LEeJMKU U MPU3a00HHYI0 YacTh MOAPE3HBIX BEIPaOOTOK

[penenbHbI MPOJET HECYIIErO MIIM JIIOOOT0 PacCMAaTPUBAEMOIO CIIOSI KPOBIH € Y4ETOM
(haxTOpa BPEMEHH ONPENIEIISAETCS M0 3aBUCUMOCTH:

L, =L,[i-n"(c2)").
rae L, — OpesenbHblii NponéT OaaKky B yCIOBHAX NMPOAOIBHO-TIONEPEYHOT0 H3ruba, M;
o7 — yCIIOBHO-MTHOBEHHBI Ipe/ies pouHocTy Ha u3rud, Mlla;

use

1, ¥ 1, — 3MIUPHIECKHE KOIPDHUIMEHTHI, OIpeaessieMble 0 Pe3yJIbTaTaM MOJIETUPOBAHN
Ha SKBUBAJICHTHBIX MaTepHaax.



Jlns obecrieueHuss HauOOJIbIIECH MHTCHCUBHOCTH DPa3phIXJICHUS HEOOXOIMMO 00ECHednTh
HocJIeI0BaTeNbHOE OOpYyIIeHNE CIIOEB BO BPEMEHH CHH3Y BBEPX. Bpems ycTolunBOrO cocTosHMSA
paccMaTpuBaeMoro Ci0s ONPEIEISIOT 110 3aBUCUMOCTH:

L —-L _
h=—l (o)
ep"
rae b —TounmuHa cios, M;

ng — koddodunmeHt GopMsl BEIPabOTKY;

¢ — BpeMs IPOXOJKHU BBIPaOOTKH, Yac.;

13 ¥ 14 — SMIAPHIECKHE KO3(POHUIUEHTHL: 714 — 6€3pa3sMepHBIH, 713 — IMeET Pa3MEPHOCTD KI/M.

Jlnst yrpaBieHHs IIPOLIECCOM IOCIIE0BATEIBHOTO O0PYIIEHHsI MOXKHO U3MEHSATH TOJIHHY
Ka)KJ[OTO MOCIIEAYIOIIETO CIIOS WM BBICOTY OTPE3HOM IIENH.

PaboThl IPOBOJATCS B OCYLICHHOM OYHCTHOM MPOCTPAHCTBE C TMIPOAJICBATOPHBIM TOIbE-
MOM ITyJIBIIBL.

DKcHeprMeHTalIbHO T0Ka3aHa d(pQekTHBHas paboTa CKBaXHMHHOTO 00OPYAOBaHUS 10 TIIy-
6uH 180 M npy yBesMyeHUH QHIbTPALMOHHBIX CBOMCTB NPU3a00HHBIX 30H CKBAXHH Ha TOPSIOK.



OIIBIT MPOXO/JIKH BOCCTAIOIIUX C UCIIOJIb30BAHUEM
YCTAHOBKH SIMBA M7C JJIs1 BYPEHUS B3PBIBHBIX CKBAKWH

Koxan B.A., Hecmotpsie B.1., Unpkos A.B.
Poccwiicknii rocygapcTBEHHBIH re010ropa3BeJOYHbII YHHBEPCHTET
uMm. C. OpmxoHukuaze, Mocksa, Poccus

Ha maxte «Boctox» pyanuka «Komcomonsckuity HI'MK npoxoaurcsi 3HauUMTENIBHOE KO-
JIMYECTBO BOCCTAIOIINX, KOTOPBIC BBINOJHSIOT Pa3iHYHble TEXHUYECKUE (DYHKIUH, B YACTHOCTH
SIBJIIOTCS. BEHTHJISILMOHHBIMU KaHanamu. J{is yBeIMYeHUs! CKOPOCTH NPOBEAEHHUS BHIPAOOTOK,
obecrieueHust Oosiee OIArONpPUATHBIX CAHUTAPHO-TUTHEHWYECKUX YCIOBHH Tpyla HpHUMEHSETCs
Oypo-B3pbIBHAsE TEXHOJIOTUS, B OCHOBE KOTOPOM — 3apsi/ibl, pa3MellaeMble B CKBOXHMHAX, MPOOY-
PEHHBIX B HANPaBIEHUU CHU3Y-BBEepX. i1 peleHus 3Toi 3aJauy IPUMEHSETCs BHICOKOIIPOU3BO-
JUTENbHAs U BRICOKOTEXHOJIOTHMYHAs OypHibHas ycraHoBka Simba M7C (Atlas Copco) amst Gype-
HHSl CKBaXUH. BBIOOpD 00OCHOBBIBA€TCS T€M, YTO JAHHBIH THIT MAIlUH MO3BOJISIET IPOU3BOJUTD
BeepHoe Oypenue Ha 360 rpaaycoB u OypeHHe MapaieibHBIX CKBAKHH C PACCTOSHHEM MEXIY
CKBaXXMHaMH 110 4,7 MeTpoB, 1uamMeTpoM 51-89 MM U BBICOKOH TOUHOCTBIO. DIEKTPOTrHpaBInye-
CKasi CaMOXO/iHasi YCTAHOBKA CIIOCOOHA OypUTh CKBaKMHBI Ha IIyOMHY 10 32 M C aBTOMaruue-
CKUM HapalllMBaHUEM, pa30opKoil OypoBOro craBa B KacceTy, CHa0)K€Ha CUCTEMOH yIpaBlICHUS
RCS ot 60pTOBOr0 KOMIBIOTEPA C MHTEPAKTHBHOW MAHENBIO YIIPABICHHS U MTOJHOLBETHBIM JNC-
1M JUlsl 0TOOpaskeH s apaMeTpoB OypeHusl, aBTOMATHYECKHM PEXUMOM 3a0ypHUBaHUs, 3alllu-
TOHM OT 3aKJIMHUBAHHA. YCOBEpIISHCTBOBaHHAsI PETYJIMPOBKa nepdoparopa odecrieyrBaeT BbICO-
Kyl0 TPOM3BOJMTENBHOCTh M CYILECTBEHHOE YyBENUUYEHHE pecypca Oyposoro crasa. Mmeercs
BCTPOCHHAsI CHCTEMa JMArHOCTUKM M OOHapyXeHus HeucrpaBHocTeil. Ilpounas crpena-
Mmanunynstop BMH 215 npennasnauena Juist mpsiMoro, ObICTPOro U aKKypaTHOTO KOOPIAHHATHOTO
HepeMelIeHNUs] OIaTYHKa OT CKBOKHMHBI K CKBa)KHHE, 000pyI0BaHa II1aMooTBo oM. [lepdoparop
COPI1838MEX ¢ 3(eKkTHBHBIM YCTPOHCTBOM JBOMHOIO rameHHs OTAa4du oOecreduBaeT BbICO-
KyIO0 CKOPOCTb OypeHHsI U yBElIMYMBaeT pecypc OypoBOro MHCTpyMEHTa. Y CTaHOBKa obecreyeHa
LITATHBIM pabOYUM OCBELIEHHEM — JIBa TAJION€HOBBIX cBeTHIbHHKA 110 1000 Br. Camoxoanas Oy-
puibHas ycranoBka Simba M7C ocHalleHa CHCTEMO# yIpaBiCHHS apaMeTpaMiu OypeHHusl OT
0opToBOro KoMIbloTepa. ['MApaBIMYECKHid arperaT OCHaIIEH HACOCOM IEPEMEHHON MPOU3BO/IN-
TENILHOCTU Ha yJap ¥ MO3HLHPOBAHHE U HACOCOM MOCTOSHHOMN MPOU3BOIUTEIBHOCTH Ha Bpalle-
HHE U KOMIIpeccop. ABTOMAaTHUECKUH pexuM 3a0ypHBaHUs M 3alUTa OT 3aKIMHUBAHUS, a TAKKe
YCOBEpIICHCTBOBAaHHAsL PEryJIMpOBKa Imepdoparopa 0OSCHEYHBAIOT BBICOKYIO HPOH3BOJUTEIb-
HOCTb M CYIIECTBEHHOE YBEIHYSHUE pecypca OypoBOro crapa. ¥ CTaHOBKA KOMIUIEKTYETCS! BCTPO-
€HHOH CHCTEMOH JMAarHOCTUKH M OOHapy»KeHUsl HeHcIpaBHOCTeH. BBox M mepenaya oCHOBHBIX
JIAHHBIX TIPOM3BOIMTCS € MOMOIIBI0 PC-KapThl, BBINOJIHAETCS 3aOMUHAHWE M XPAHEHHE ONTH-
MaJbHBIX YCTAHOBOK IapaMeTPOB TEXHOJOTHUM OypeHHs. MOLIHBII BBICOKOIPOM3BOJUTEIbHBIH
nepdoparop COP 1838MEX ¢ qiMHHBIM MOPIIHEM M ABOWHBIM ralieHHEM OTAaul 00eCIeunBacT
BBICOKYIO CKOPOCTb OypeHHUsl U CHI)KEHHE 3aTpar Ha OypoByo craib. IlepdopaTop ocHaimEH 1o-
MIOJIHUTENBHBIM Y3JI0M THIPABINYECKOTO IKCTPAKTOPA IS Pa3BUHYMBAHMS M M3BIIEYEHHUs OypOBO-
ro cTaBa IpHu ero npuxsarax. CMOHTHPOBAHHBIE HA Oallke NMOJATYMKA PACIIOPBI U IMPOUYHAS] KOHCT-
PYKLHSL CTpesbl 00eCeYnBalOT TOYHOCTh MO3UIIMOHUPOBAaHUS U OypeHus. JIu3enbHbI BUTATENb
BOJISTHOTO OXJIQXKAEHUs C TypOOHAlyBOM U YHUCTBIM BBIXJIONOM pa3MellaeTcss Ha IPOYHOM MIACCH C
LIAPHUPHBIM COWICHEHHEM. BBICOKHI KIMPEHC, IPUBOJ Ha BCe KOJIeca ¥ THAPOYCHIINTEIb PYJIeBO-
0 YHpaBJIeHHs 00JIer4atoT ObICTPOE NepeMelleHHe B y3KUX BbIpaOOTKaX U Ha YKIIOHAX.

Cucrema xoHTpoist ABC obecrieunBaeT pa3inyHble ypOBHH aBTOMATU3ALUH ITPOLIECCOB.

B xayectBe B3phIBUaTOro BemiectBa npuMenserca Mraanur I1 — Ha ocHOBe mopHcTO aM-
MHA4HO CEJUTPBI U AN3EIBHOTO TOILTHBA. BbIOOp 00ycioBieH TeM, 4o qanHoe BB usrorasnu-
Bae€TCsA HAa MOA3CEMHOM CTAllMOHAPHOM ITYHKTE U3IrOTOBJICHUS I'PAHYJIMPOBAHHBIX B3PbIBUATBIX BE-
LIECTB, HIMEET BBICOKYIO Pab0TOCIIOCOOHOCTH MPH OTHOCUTEIIBLHOH JICIICBHU3HE.

B ycnoBusx pyJHUKOB KOMIIAHHH XOPOLIO 3apEKOMEHI0BAJIO ce0st 00paTHOE MHUIMUPOBA-
HHE LIMTYPOBBIX U CKBAXMHHBIX 3apsfoB. s oOpaTHOro MHULMUPOBAHHS CKBAXXMHHBIX 3apsioB
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npeycMaTpuBaercs ucnoibzoBanue cucteMbl CMUHB ¢ pnuHolt ynapHO-BOJIHOBON TpyOKH, COOT-
BETCTBYIOLIEH CrIOCO0Y MHUIIMHPOBAHUS U ITyOMHE CKBa)XHHBI. [IpuMEHeHNe CHCTEMBI HEANEKTPH-
yeckoro nHUIUKpoBanus 3apsoB CUHB 00ycnoBiiBaeTcst TeM, UTO OHA HE COAEPIKUT NEPBUYHBIX
uannuupyromux BB. Benencreue storo cucrema 0071aqaeT BBICOKOW CTEMEHBIO 0E30MaCHOCTH
Ipu 00palleHnH, B YACTHOCTU NPU 0OpaTHOM MHHMIMUPOBAHUM 3apsanoB. [10CKOIbKY MHUIMUPO-
BaHHUE 3aps/I0B IPOU3BOJUTCS Oe3 MOAauH B HUX JIEKTPHIECKOro Toka, cucrema CUHB HeuyBct-
BUTEJIbHA K OJTy’KIAIOIIUM TOKaM U 3apsiilaM CTaTHYECKOTo AIICKTPHYECTBa.

Jnst xopouieit npopaboTku BpyOOBOH MOJOCTH MPeyCMaTPUBAETCs HCIIOIb30BaHUE BpyOa
¢ KOMIEHCAIIMOHHON CKBaXUHOW. DPHEKTUBHOCTD NPSAMBIX BpyOOB B 3HAUUTEIBHOH Mepe 3aBHU-
CHUT OT NIPABIJIHOTO BBIOOPA PACCTOSHUS MEXIY 3apsilaMi M O9E€PETHOCTH UX B3PHIBAHHMS.

Jlnst oBbIeHus 3¢ QEKTUBHOCTH B3pbIBA BPYOOBBIX CKBaXKMH M CO3JIaHUS IOMOIHUTEIBHON
00HaKEHHOH ITOBEPXHOCTU OYypHUTCS OIHA CKBaXKMHA IUMETPOM 89 MM KOPOHKOI! pupmbl Secoroc.

B kauecTBe nmaTtpoHa-00eBHKa MPUMEHSETCS ICTOHATOP MPOMEXYTOUHbII ManorabapUTHBII
JIIM-3, maccoit 18 r. [IpumMeHeHne 1€TOHATOPOB NMPOMEKYTOUHBIX MAJIOradapUTHBIX IPU ITHEB-
MO3apsKaHUU MO3BOJISIET YIIPOCTUTh U YCKOPUTH MPOLECC U3rOTOBJIEHUS NaTpoHa-0oeBuka. [Ipu
9TOM HOBBILIAETCS IPOU3BOAUTENLHOCTD THEBMO3APSKAHNUS, YIIPOLIACTCS U YCKOPSAETCS MPOLECC
3apsDKaHUs, a TAKKE MOBBIIIASTCS YPOBEHb O€30IIaCHOCTH B3PHIBHBIX PadoT.

JlocTaBka MPOMEKYTOUHOTO JIETOHATOPA B CKBAXKUHY € YUETOM 00pPaTHOr0 MHUIIMHPOBAHUS
3aps/I0B BBIMOJHAETCS C UCIIONB30BAHUEM 3apsAHOTO IUIAHTa. 3a00lKa CKBaXKMH MPOU3BOIUTCS
3anMparonM razoanHamuyeckuM ycrpoiictBoM (3[1Y). MoHTax B3pbIBHOW CETH BBINOIHIETCS
€1ocoboM COOMpaHUs BOJIHOBOJIOB B ITy4KH, & MX MHUIMUPOBAHHE — C TIOMOIIBIO AETOHUPYIOIIETO
mHypa thna JIIM-3. JII uHunuupyeTcst 31eKTpoieToHaTopaMu MrHOoBeHHoro jeiictBust D1-82K
WU CIIENNAIbHBIM MEXaHHYECKUM yAapHUKOM. [lofada 371eKTpUYeCcKOro NMITyJIbCa Ha B3PBIBHYIO
CeTh OCYIIECTBIISIETCS B3PBIBHBIM PHOOPOM KoHeHcaTopHoro Tuna KBII-1/100 M.

Bei6op 3apsimHOro 000pyaoBaHUSI 00YCIOBICH TEXHOIOTHEH paboT M OOIINM COCTOSHHEM
OypoB3pBIBHOTO KOMIUIeKca. J{iIst 3apspKaHUsl CKBaXKHH MIPUMEHSIETCS 3apsiAHO-0CTaBOYHAs Ma-
[IMHA T MEXaHW3UPOBAHHOM 3apsiKH INMYPOB U CKBaXHH (auameTpoM 32-105 mm, yriom Ha-
kioHa 0-360 rpanycoB) Charmek 9805B mpousBoxactBa xomnanuu Normet (OunisHaus). OHa
HMEET TEeJIECKOMMYECKYIO CTPEITy-MaHUITyJISTOp ¢ KOP3UHON rpy3omoabeMHOCcThi0 500 KT 1 Mak-
CUMaJIbHOW BBICOTOH moabéma 8 M. Brlcokompous3BoauTeNnbHAs 3apsIHO-AOCTaBOYHAS MalliHa
UMEET JalbHOCTh I[THEBMOTPAaHCHOPTHPOBAHUs B3pblBUaTOro Bewectsa (BB) mo 3apsmHoMy
uuanry g0 60 metpoB, obopynoBaHa OyHkepoM it BB 06bémom 500 nuTpoB, Ky30BOM UIs Tie-
peBo3ku BM Ha 2000 kr, BO3IYIIHBIN KOMIPECCOp, KOTOPBIH OCYILECTBIAET IOJady CHKaToro
BO3/lyXa B MPOBOJSIIYI0 THEBMOCETh C JaBlieHHEM 7 Oap. 3apsHblii IUIAHT MMEET BHEIIHHM
nuametp 33.0 MM, BHYTpeHHUH — 26.5 MM, iy — 70 M. [l cHokeHUs: 00pa3oBaHusl MbUTH U
HAKOIUICHUS OTACHBIX MOTEHIMAIOB cTaTu4eckoro anekrpudectsa, Charmek 9805B o6opynoBan
YCTPOICTBOM JUIsl ITOJIau¥l XKHUAKOCTHU B 3apshxaeMoe BB B komuectse 0—-10% ot Beca BB.

IIpumeHeHne paccMOTPEHHOI TEXHOJIOTHH TO3BOJISET CYIIECTBEHHO MOBBICHTH KadeCTBO,
6e30acHOCTh PadOT U IIPOU3BOAUTENILHOCTD TPY 1.



NCCJEJOBAHUE PASPYIIEHUSA ITPOAYKTUBHOI'O IINIACTA
YPAHA B3PBIBOM KAMY®JIETHOI'O CKBAJKMHHOT' O 3APSIJIA
B3PBIBUATBIX BEIHIIECTB

"Hopog A.1O., “Wasixun C.B.
'a.norov@mail.ru, %isv11@mail.ru; Poccuifckuii rocyIapCTBEHHbII Fe0NOropasBe0HbI
yauBepcuteT uM. C. Opmxonukuaze, Mocksa, Poccust

Jlnst onpeneneHus MpeACTaBICH s O Pa3BUTHH B3pbIBa KaMy(JIETHOTO CKBOKMHHOTO 3apsa
B TBEpHOH cpene paccMoTpeHa (hU3MYecKas KapTHHA B3PBIBHOTO pa3pyIUEHHUsl HMPOIYKTHBHOTO
I1acTa ypaHa, B OCHOBY KOTOPBIX MOJIOXKEHO JKCIepuMeHTanbHoe moarsepkaerue [1]. Ilocme
MPaKTHYECKH OJJHOBPEMEHHOH JleToHaluu cepudeckoro 3apsna BB B MoMeHT, korja neToHauu-
OHHasi BOJIHA JOXOJAUT 0 TIOBEPXHOCTH 3apsijia, COMPUKACAIOIINECS CO CTOPOHBI, Ha TIOPOAY JeH-
CTBYIOT B3pBIBHBIE T'a3bl C BECbMa BBICOKHMM JlaBlIeHHEM. B pe3ysbrare B cpejie BOSHUKAET BOJIHA
CKaTusl, KOTOpasi C)KUMAET, Pa3laBlIMBacT M IEPEBOJIHUT B TEKydee COCTOSHHE CIIOM MOpPOJ Ha
KOHTaKTe «IPOAYKTHI B3pbIBA — cpefa». Marepuaibl 3/iech OyayT HCHBITHIBATH COCTOSHHE BCe-
CTOPOHHETO CxKaThsl. Pa3Mepsl 00pa3oBaBILISHCs IPU STOM 30HbI CHKATHS BCELENIO 3aBHCST OT IaB-
JIEHUs1, Pa3BUBAEMOr0 B MPOJAYKTaX B3pbIBAa B 3TOW 30HE, NPOYHOCTHBIX M YNPYTUX CBOMICTB OK-
py’karoeit 3apsi Mopo/pl, KOTOpbIe MOATBEPXKACHBI B padore [2].

IIpu nanpHeiimeM yJajJeHUH OT IIEHTPa B3pbIBA MHTEHCUBHOCTh HANpPSKEHUH, BBI3BaHHBIX
BOJIHOM CXKaTHs, CHIDKACTCSl, U TPOIECC pa3pyLICHHs HOCUT MHOM Xapakrtep. YacTHIlp! mopombl,
BOBJICUCHHBIE B JIB)KCHUE BOJIHON CXKATHS, MPOJOJDKAIOT EPEMEILAThCs BAOIb PAAHYyCOB, HCXO-
JUILIMX U3 LIEHTpa B3pbiBa. B pe3ynbraTe Kaxablil sneMeHTapHblil chepudeckuil c1oi, MbICIEHHO
BBIICJISIEMBI B Cpelie, PAacTATMBAeTCs, YBEIMUYMBAs CBOM PaJdyc, YTO MPUBOJUT K IOSBICHHIO
CHCTEMBI PalialbHbIX TPELIUH, PACXOAAIIUXCS BO BCE CTOPOHBI OT 3apsja.

Wuaue roBopsi, HapylIeHHE CIUIOIIHOCTH MaTepHalia Iopoj B 30HE MPOUCXOIUT IyTeM 00-
pa3oBaHMs TPELMH, HAIPABJIEHHBIX 110 HOPMAISIM K noBepXxHocTH cepsl. IlosBienne paauab-
HBIX TPELIMH OOYCJIOBICHO HAJIMYMEM TaHT€HLMAIbHBIX PACTATMBAIOIIMX HANPSDKEHHH, TPEBbI-
LIAIOLIMX MpeJes NPOYHOCTH MaTepuasa FOpHbIX MopoJ Ha pa3pbiB. [Ipy nanbHelieM ynaneHuu
OT IIeHTpa KaMy]ieTHOro B3pbiBa Je)opManiy, BEI3BaHHbBIC PACTATMBAIOLIMMHU HANPSHKEHUSIMU,
MPEKPaIIAOTCsl, U HOBbIE TPELIMHbI He 00pa3ytorcs. OJJHAKO BO3HUKIINE paHee TPELIMHbI MOTYT
pactpoCTpaHsATHCS ellle Ha HEKOTOpPOe PaccTosHUe Oarofaps nepepacipeeeHUI0 HanpsDKeHH
OKOJIO MX KOHIIOB, TJI€ IIPOUCXOJHUT KOHLEHTPALUs PacTAruBaouX ycuinid. Pa3mepsl 30HbI pa-
JIMAJIBHBIX TPEIIMH 3aBHCAT OT TPEIIMHOBATOCTH MAacCHBa MOPOJ, MX (PU3MKO-MEXaHHUECKUX U
TOPHO-TEXHOJIOTHYECKUX CBOWCTB, Iepenayn >Hepruv BB B BONIHY HanpsbkeHUH U BpEeMEHH HX
BO3/eiicTBHA Ha cpexy. Ha pa3sMepsl 9THX 30H CyIIECTBCHHOE BIMSHHE OKA3bIBAIOT U PACIIUPSIO-
myecs ra3000pa3Hble NPOAYKTHI B3pbIBA.

B ocTanbHOIt 9acTu cpenpl 3a MpeaenaMi OTMEYEHHBIX 30H BOJIHA CHKaTWS MPUBOAWT K Ha-
KOIUICHUIO HEKOTOPOTro 3araca HOTEeHLHAIbHOW SHEPruM ynpyroi nedopmaruu, KoTopas peau-
3yercs B paboTy pa3pyLICHHUS JIMIIb NPH HATMYUU CBOOOIHOM MOBEpXHOCTH. B 3TOM cityuae npu
JIOCTHKEHHHU BOJIHOM CKaTHsl CBOOOAHOI MOBEPXHOCTH YACTHIBI IIPUTPAHUYHOTO CJIOS MOTyYaloT
BO3MOJXKHOCTB PAaCHIUPUTHCS B €€ CTOpOHY. Takoe pacumpeHue mopoabl OyIeT mepeaBaThCs Bce
Oosee yaaieHHBIM CII0SIM cpelibl. B pe3ysbrare BOSHUKAET BOJIHA PACTSDKCHUS (WJIM OTPAXKEHHMS),
pacIpocTpaHsOmasacst OT CBOOOIHOI MOBEPXHOCTH BOBHYTPh MaccHBa. OTa BOJHA BBI3BIBACT
pacTsaruBarolice HalpsbKeHHe B OPOoJie, a TaK Kak MpeeN IPOYHOCTH FOPHBIX OO/ Ha Pas3phlB B
JIECATKU Pa3 HUOKE Mpejiela UX MPOYHOCTH Ha CXKATHE, TO 3TO MPUBOJUT K HHTEHCUBHOMY paspy-
meHnto cpeabl. TpemuHbl, 00pa3oBaBIINecs MOJ JIEHCTBHEM BOJIHBI PACTSHKCHUS, PA3BUBAIOTCS
HEPINEHANKYISPHO HAIIPABIEHHIO €€ PacIpOCTPAHEHHS.

B HEKOTOPBIX Cilyyasx HaJOKEHHE NPSIMBIX U OTPAXKEHHBIX BOJH IPHBOIUT K SIBJICHUIO OT-
KOJIa. Y4acTOK HOPOJIbI, OTPaHUUEHHBII ¢ OJHOI CTOPOHBI 30HOH paJalIbHBIX TPELIUH, C IPYTrod —
30HOM TPELIMH, UIYIIUX OT CBOOOAHOI MOBEPXHOCTH, Pa3pyLIAETCsl MO COBOKYIHBIM JEHCTBHEM
BOJIHOBBIX IIPOLIECCOB U Ia3000pa3HbIX MPOAYKTOB B3pbiBa [2]. [Ipu B3pbiBe B Ge3rpaHUUHOI cpe-
Jie TIOCIIe MaJIeHHs AaBJeHus MpoayKToB B3pbiBa (I1B) B monocTH cuibHO ckatas BOKPYT Hee Mo-



poJia HEe3HAYNUTEIHHO CMENIACTCSl B CTOPOHY LIEHTPa 3apsza, BO30YKast BOJIHY pa3psDKCHUS, B pe-
3yJIbTaTe Yero B Cpejie NOSBISIOTCS KOJIbLEBbIE TAHICHIMAIBHbIE TPEIHHBI.

Takum 00pa3oM, OCHOBHOE pa3pylLlIeHHe CKaJIbHBIX FOPHBIX ITOPOJ HPOUCXOIUT IOJ JAEHCT-
BUEM BOJIH HalpsDKeHHH, BO30yKIaeMbIX B cpele B3pbIBOM 3apsiia BB, n camux razoo0pa3sHbix
NPOJYKTOB B3pbIBa. [Ipr 3TOM BUIMMBIA KOHTYP MacCHBa HE M3MEHSET CBOETO HAa4yajbHOTO IO-
noxenus. Jlanee ocTaBIIMecs] B MOJOCTH MPOAYKTHI B3pbIBA J0Pa3pyLIAlOT OTOMBAEMYIO 4YacThb
MaccHBa M COOOIIAIOT el JOMONHUTEIbHY0 KHHETHYECKYI0 SHepruto. B pesynbraTe pasnpobieH-
Has Macca MoJyyaeT MeXaHHYeCKOe JBIKCHUE M 3aHUMAeT OIPEIeNICHHOE KOHEYHOE MOJIOKEHUE
B MPOCTPAHCTBE. B CHIIBHO YIUIOTHSAEMBIX NMOPOJax (IPyHTax) poib BOJHOBBIX MPOLIECCOB B pa3-
PYIICHHH CBOIUTCS K MHHHUMYMY, U pa3pyllieHHe OCYIIECTBISCTCS 3a CUET COOOLICHHUS Cpesie KH-
HETHYECKOH 3Hepruu razoo0pa3HbIX MPoyKTOB B3pbiBa BB.

Jlnst penienus 3a4a4n O MPOYHOCTHOH XapaKTEePUCTUKE MOPOA B YCIOBUSIX BCECTOPOHHETO
B3pBIBHOTO HArpy>KeHHUs MO aHaJoruu ¢ padoramu [2, 3] MOKHO CUMTaTh, YTO pACUIMPEHHE TO-
JIOCTH IIPEKPATUTCS IPH HAJTMYUU OOJIBIIOT0 BHYTPEHHETO TPEHUS B Pa3ApoOIeHHOM cpese Toraa,
KOT/la CTaTUYECKH HANPSHKEHHOE COCTOSHUE, 0O0YCIOBICHHOE MPOYHOCTBIO CPeabl, OyIeT B Co-
CTOSTHHM yJIepKaTh JaBJICHHE IPOAYKTOB JAeTOHAIUH. UTOOB! BEIUNCINTH BEJIMUYMHY MaKCHMallb-
HOTO JIaBJICHUS B TOJIOCTH B OE3TpaHUYHON Cpeje, KOTOPYH CIIOCOOHBI ylep)KaTh CHJIBI, 00Y-
CJIOBJICHHBIC TIPOYHOCTHIO CPEIbI, OJI0XUM, YTO B3PBIB B Ka)XKJJOM 3JIEMCHTapHOM CJIOE 110 BBICO-
Te 3apsijia IPOM30LIEN MITHOBEHHO. PaccMOTpuM ceueHue 3apsiaa, Haxo/siieecss Ha JOCTaTOYHOM
paccTossHUM OT ero kKoHuoB. Cpely B HalpaBIeHHH pajuyca cios OyleM CUUTaTbh OECKOHEUHO
MPOTSDKEHHOH. Pelenue, moayueHHoe MpU STHX JOMYIIEHHsX, OyJeT COOTBETCTBOBATH B3PBIBY
JIOCTaTOYHO JUIMHHOTO LMJIMHAPUYECKOTO 3apsi/ia B HeOrpaHUUeHHOI cpefie.

Crnenyst [3], pa3pylieHne CKalbHOW MOPOABI MPEACTaBUM IMPOUCXOISIIINM IIPH TOCTETEH-
HOM HapacTaHUM JaBJICHHs BHYTPH IIOJOCTH OT OECKOHEYHOCTH K OcH 3apsija. IIpu manbix nas-
JICHUSIX B MOJIOCTH CKAJIBHBI MAaCCHB MOJKHO PacCMaTpHBaTh Kak yImpyryio cpeay. B atom cinydae
C TIOBBIIICHUEM JIaBJICHUS] HAa TPAHUIIE TOJIOCTH OYIyT pacTH PacTSITHBAIOIINE TAaHTCHIIHAIbHBIE U
CKUMAIOLIME paJuanbHble HanpspkeHus. [Ipy DOCTHKEHWM TaHTCHLMAIbHBIMH HANpPSOKCHUSIMHI
HEKOTOPOTO TPe/IeIbHOrO 3HAYECHHUS O HA TPAHHIIE HOJOCTU TOABATCS TPELMHBI, HAPABICHHbIE
no pamuycy. IIpOTSHKEHHOCTh KaXKIOH OTASNBHOM TPEIIMHBI INPEAINONAraeTcsi 3HAYUTENILHO
MEHBIIIE Pafnyca 30Hbl TPELUIMHOOOPa30BaHUs. DTO HEOOXOJUMOE YCIOBHE COXPAHEHUS] CUMMET-
PMH 30HBI Pa3pyIICHUS] U TOTO, YTO TPAHMIIA 30HBI ONpPEACIISeTCS 3HAYEHUEM TaHTCHIIUAIbHOTO
HaNpPsDKSHNUS, PaBHBIM MPEIeTy IPOYHOCTH MOPOJIBI HAa PACTsHKEHHE.

Ilpu nanbHelmeM NOBBILICHUU JABJICHUS B MOJIOCTH 00pa3yeMble paanaIbHBIMU TPEIIHA-
MU KOHMYECKHE KyCKH IOpOAbI HAuHYT pazfgaBiauBaThcs. C pOCTOM [aBIICHUS 30HA Pa3aaBinBa-
HUA OyzeT pacimpsarbes. [IpuueM B KOHIE 30HBI pa3JaBiIuBaHUs PaanaibHbIe HAIPSHKEHUS J0C-
TUTHYT HEKOTOPOH NpENeNIbHOM BEJIMUUHBI Ouy, COOTBETCTBYIONICH 3HAYEHHIO HAIPsHKEHHS Ha
pasgaBiuBaHKe IpU OAHOOCHOM CKaTHU. BHyTpu 2ToH 30HBI MaTepHall JOBOJIBHO CHIIBHO Iepe-
U3MENBYCH U [0 CBOCH CTPYKTYype MpUOIMKAeTCsl K 3ePHUCTON Cpe/ie TUIA MECOK C IUIOTHOM yIia-
KOBKOM YaCTHII.

Takum 00pa3oM, Ha OCHOBE TEOPETHYECKOrO HCCIICNOBAHUs pa3paboTaHa MaTeMaTH4ecKas
MOJIeNb ACHCTBUS B3pbIBA KaMy(UICTHOTO LIMJIMHIPUYECKOTO 3apsijia, ONHCHIBAIOILAS 30HY Tpe-
HIMHOOOpPa30BaHus B ITyOHHE NPOAYKTHBHOTO I1JIacTa ypaHa.
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HanpasnenHoe Oypenue — 310 crocod o0pa30oBaHMs CKBaXUHBI B TPYHTE C 3aIPOEKTHPO-
BaHHBIMHU, U3MEHSIOIMMHUCS B IIaHe U Mpoduie napaMmerpaMy, HeNpepbIBHBIM MOHUTOPHHIOM H
KOPPEKTHPOBKOH TPaeKTOPUH €€ TPAcChl B Ipoliecce OypeHus.

T'opuzonTanero HampaeinenHoe Oypenue ('HB) — 310 GecrpaHiieliHblii METOA MPOKIIAIbI-
BaHUS MOJ3EMHBIX KOMMYHHKALUA C IIOMOILBIO CHEHANIbHBIX OypoBbIX ycTaHOBOK. IInpoko uc-
MOJIB3yeMOe B IOCJIeIHEE BpeMs TOPH3OHTAIbHOE OypeHHe IO3BOJSET CHU3UTh BPEMEHHBIE W
TPYJOBBbIE 3aTPaThl OCOOEHHO IIPU CTPOMTEIBLCTBE MOA3EMHBIX KOMMYHUKALMH IOJ €CTECTBEH-
HBIMU TIPENSTCTBUAMHU (PEKHU, 03€pa, JIECHbIE MACCHBBI, IUIBIBYHBI) U B TOPOJCKUX YCIOBHUSX (Ke-
JIe3HBIE JIOPOTH, TPACCHI, CKBEPBI, TAPKH, U JPYTOe).

B ocroBHOM I'HB npuMeHSIOT ipu IpoKIIaJKe KaHAIU3alUi, BOJIOPOBOIOB, TAa30IIPOBOIOB
u GyTaspoB mist kabenel cBA3u 0€3 MOBEPXHOCTHOIO BCKPBITHS I'PYHTA, COXPaHss MPUPOAHBIH
nanamadr. [Ipokoa mox nOporoi — eMMHCTBEHHBIH CIIOCOO MPOIOKUTH TONOTHUTEIBHBIE KOM-
MYHHKAIUH 0€3 PacKOIKHU TPaJHIHOHHOMH TPaHIIEH.

Cy1socTh crocoda ropU30HTaIFHO HAPABICHHOTO OypEHHS 3aKIIF0YAETCs B TOM, YTO MPSIMO C
HOBEPXHOCTH MPOUCXOIUT OypeHHe JMIECPHOH CKBXHHBI 110 3aJ]aHHOH Tpacce (Kak MpaBHIIO, Tpsi-
MOJIMHEMHOM B TUIaHE U KPUBOJMHEHHO# B mpoduie). HampapieHnoe Oypenne obecrieunBaet oopa-
30BaHHE JIMAEPHBIX CKBAXKUH JHaMeTpoM oT 70 (MUKpoycTaHOBKH) 10 1500MM, ¢ pa3nuyHbIMH (3a-
JIaHHBIMH) yTJIaMH HAaKJIOHA U paarycamu 3akpyriienus 150—1200m. [To okoHyanuu OypeHust aunep-
HOM CKBaXHHbI, ee auamerp yBenanuupaioT 10 800 MM (pexxe 1o 1400 mm), mpomyckasi depe3 Hee
pacumpuTens. [IpokiaasBaeMblii TpyOOIPOBOA WM KaOEIBbHBIH KaHAN, Yallle BCETO BHITOIHIEMBII
U3 LEJIBHOTO WM CBAPUBAEMOT'O TTOJMATHIICHA, PUKPEIUISIIOT C OMOLIBIO BEPTIIIOXKHOTO yCTPOHCTBA
K PacIIMpPHTENO U MPOTATHBAIOT B CKBAXKMHY B IpolLiecce ero obparHoro xona. bypenue ckpaxux
OCYILECTBIISETCS. OOBIYHO 3a CYET BPAILEHHs! OyPOBOM LITAHIU M OCEBOIO YCHIIHS, HO HEKOTOPbIE yC-
TAHOBKY CHa0>KEHBI T'MIPABIMYECKUMH WITH ITHEBMATHYECKUMH YCTPOUCTBAMH VIS JOTIOIHHUTEILHOTO
Ha)KMMa Ha IITAHTy M 00paTHOTO X0/1a PaCcIIMPUTeEIs IPH 3aTATMBAHUH €ro B CKBakuHy. [Ipu Bpatie-
HHUH OypOBOH LITAHTU C HAKMMOM Ha OypOBYIO TOJIOBKY MOJIyYaIOT IPSMOIUHENHHYIO CKBaXKHHY, TO-
I3 KaK HKUM Oe3 BpallleHHUs IPHBOIHUT K €€ OTKJIOHEHHIO B 33JAaHHOM HaIPaBICHUH.

B 0oJbIIMHCTBE yCTAaHOBOK HANpaBlIeHHOro (YHpaBiseMoro) OypeHus: OypoBble I'OJIOBKU
OCHAIIIEHbl TPAaHCMHUTTEpaMHu (MepeAaTdYMKaMu), BCTPOCHHBIMH B HHX WIJIM 3aKPEIUICHHBIMH Ha
mraHre nodauzoctu ot Hux. Ilo Mepe npoaBmkeHUs OypoBOil FOJIOBKH TPAaHCMUTTEP 'EHEPUPYET
CHTHAJI, YJIABIMBAEMBbIil IPUEMHUKOM Ha MOBEPXHOCTU 3E€MJIM, YTO MO3BOJISET MPOBOJUTH MOHHU-
TOPUHI" HAalpaBJIEHUs, IIyOUHBI M JPYTUX HmapameTpoB OypeHus. Bece ycTaHOBKM CHaOXEHbI CHC-
TeMaMH aBTOMaTH3UPOBAHHOTO KOHTPOJIS Hpolecca OypeHusl, a TaKKe NUCTAaHIMOHHBIM YIpaB-
JICHUECM OCHOBHBIX MCXaHHU3MOB.

OtcyTcTBHE HEOOXOAUMOCTH B CTPOUTEIHCTBE CTAPTOBBIX U MIPUEMHBIX KOTJIIOBAHOB JIEJIACT
TaKHe yCTAHOBKM HE3aMEHHMBIMU B YCIOBHSAX FOPOJCKOrO CTPOUTENBCTBA, T.K. IUIOMIA/AL CTPOU-
TENbHBIX IUIONIaI0K MHHHATIOPHA, a MOJATOTOBUTENbHBIC Pa0OTHI 3aHUMAIOT He 00JIee CYTOK.

B KOHCTPYKTHBHOM OTHOIICHHM BCE YCTAHOBKH HAIIPaBJICHHOI'O OypeHHs MMEIOT CXOXKHE
KHHEMAaTHYECKHUE CXEMBbI, OCHOBHBIC Y3JIbl 1 MEXaHH3Mbl M OTJIIMYAIOTCS JIMIIb MOIIHOCTBIO MPHU-
BOJIa, CJIE/I0BATENILHO, YCHIIMSIMU TIPSIMOT0 U 0OpaTHOTO X073, radapUTHBIMU pa3MepaMH, Maccoi
U KOHCTPYKIHMSMH OYypOBBIX TOJIOBOK, 0OECIIEYHBAOIINX CyXoe OypeHue, OypeHHe ¢ MpOMBIBKOM
WK C THAPOPA3MBIBOM. B ocHoBHOM YCTaHOBKa SABJIACTCA €AWHBIM aBTOHOMHBIM arperatoMm u
MOHTHPYIOTCSI Ha TYCEHHYHOM IIACCH.

TexHousorus OypeHHs JIUICPHBIX CKBaXHH C noMolibio ycranoBok HB. Tlepex Hauanom pa-
00T HEOOXOAMMO HAMETHUTh IPOCKTHYIO TPACCy CKBAXHHBI U O0YCTPOHUTH CTAPTOBYIO IUIOIIAJKY
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JUIsl pa3MeILeHus Ha Heil OypoBOH yCTaHOBKM U BCero HeoOXxoaumoro obopynoBanus. B ato ke
Bpems (B ciydae OOJbLIONH HACBHIIIEHHOCTH MOA3EMHOIO MPOCTPAHCTBA YK€ UMEIOLIMMHUCS KOM-
MYHHUKaIUSIMH) BBITOJTHSAIOT PabOThI MO MX HIyp(OBKE, YTOOBI HCKIFOYUTH BO3MOXKHOCTH IOBpE-
JKIICHHS B IIpoliecce OypeHus JMACPHOH CKBaXXMHBI HJIM NPpH ee pactuupenun. Cieayer noaroro-
BUTb HEOOXOAMMBIH 3anac TpyO, MOIEKALIMX 3aTAIMBAHUIO B CKBAKHHY, M OCHTOHHUTA, a TaKxkKe
HAMETUTh UCTOYHUKH BogocHaOxeHus. bpurana, oocnyxuBaromas 6ypoByIo yCTaHOBKY, COCTOUT
13 TPEX YEeJIOBEK: ONepaTopa yCTaHOBKH, ONepaTopa MepeHOCHOro reojokaropa U paboyero, npu-
rOTaBJIMBAIONIEr0 OEHTOHUTOBBIN PACTBOP M BBIOJNHSIOIIETO APYTHE BCIIOMOTaTENbHBIE OIepa-
uu. B 00s3aHHOCTH onepaTopa reosiokaTopa BXOJUT OTCIEKHUBAHHUE 10 CHUTHAJNAM NepeaTinKa
MECTOIIOJIOXKEHHsI OyPOBOIT TOJIOBKH Ha BCEM IPOTSHKEHUN TPASKTOPUH CKBaKHMHBIL. [lepen Haua-
JI0M OypeHUst JINJICPHOH CKBAKHHBI 00513aTE/IbHO MPOBOAST KaIMOPOBKY reosnokatopa. Mudopma-
U C Te0JIOKaTOpa HEMpEephIBHO MOCTyIAaeT Ha AWCILIEH omeparopa OypoBoii ycranoBku. O6a
orneparopa UMEIOT IOPTATUBHBIE PALMM AJIS CBSI3M MEXIYy COOOH M MOTYT ONEpPaTHBHO NPUHH-
MaTh PEIICHUs 10 YNPaBICHUIO U KOPPEKTUPOBKE IBIKEHUs OypoBoii rosoBku. [Ipubdops! noka-
3bIBAIOT TIIyOMHY CKB)XHHBI B CAaHTHMETpaxX, yrojl €¢ HaKJIOHAa B FOPU30HTAJIbHON IUIOCKOCTH B
rpajgycax M yroj I0OBOpPOTa B BEPTUKaIbHOW miockocTu. Texnonornueckuit nponecc I'HB Bkito-
yaeT B ce0s 7Ba OCHOBHBIX BHZA: pabOTHI O COOPYKEHUIO JTMICPHOI CKBaKMHBI M PAOOTHI 110
PaCUIMPEHUIO JIMJICPHOI CKBaXXHHBI JI0 MPOEKTHBIX Pa3MEpOB C OJHOBPEMEHHBIM HJIH C IIOCIIE-
JYIOLIMM 3aTSATMBAaHHEM B Hee IUIeTH TpyO. B 3aBHCHMOCTH OT TOPHOTEXHHYECKHX XapaKTepH-
CTHK TOPHBIX NOpoJ (TpyHTA) MPU PACIIUPCHUY JIMJACPHON CKBayKHHBI IPUMEHSIOT PaCIIMPUTEIIH
TpeX TUIOB: PEXYIIHe, YIUIOTHSIIONIME U TaK Ha3bIBAEMBbIC «TPAil-dKIIH» (TPOHHOTrO AEHCTBUS),
COBMeIlaloIe B cebe CBOMCTBA PEeXYLIMX M YIUIOTHSIOIMX paciuuputeneil. Juamerp npume-
HSEMOTO PACHUIMPUTENSI TODKeH OBbITh mpuOIu3uTensHo B 1,2—1,5 pasza Gonblie quamerpa mpots-
ruBaembIx TpyO. [locne nprcoenHeHust TOTOBOM IUIETH TPYO € MOMOILBIO BEPTIIIOra K pacIlupH-
TEJII0 OIepPaTop YCTAaHOBKM HAYHMHAET BBINOJHEHHE BTOPOTO BHAA PaboT, a HMEHHO, BBITATHBACT
cTaB OypOBBIX IITAHT U3 JIMAUPYIOIIEH CKBAKHHBI C OJJHOBPEMEHHBIM €€ PACIIMPEHUEM U 3aTATU-
BaHHEM B Hee TpyO, [UIsl 4ero nepekioyaeT OypoByIO YCTaHOBKY Ha 0OpaTHBIH Xo/. Brinonnenune
YKa3aHHBIX onepaum‘/'l MPOAOJIKAKOT A0 MOSABJICHUSA U3 CKBAXXHHBI PACIIUPUTEIIA C BEPTIIOIOM U
MPUCOEIMHEHHOI K HeMy Tpy0oil. DTy cXeMy HCIOJb3YIOT B OCHOBHOM IIPU HEOOJIBIION MPOTS-
JKCHHOCTH CKBa>XHUHBI U B yCTOﬁHMBbIX IpyHTax. Ecnu JJIMHA CKBa>XUHBI JOCTATOYHO BCJIMKA HJIH
HET yBEPEHHOCTH B Ka4ECTBE I'PYHTA M B TOM, YTO PACIIUPHUTENb HE CTOJIKHETCS O] 3eMIIeH ¢ Ka-
KHUM-JIU00 MpPEensTCTBUEM, PaOOThI BBIIOIHAIOT 110 APYroi cXeMe — ¢ MpeJBapUTENIbHBIM PACIIH-
peHneM cKBaXumHBI. B maHHOM BapumaHTe, mocie BbIXoza OypoBOW T'OJIOBKHM Ha ITOBEPXHOCTBH €€
CHHMMAIOT U yCTaHABJIMBAIOT BMECTO Hee pacIIupuTelb. [10ACOeTUHSAIOT €ro K MocleIHeH mTaHre
OypoBOIi KOJIOHHBI U BKJIIOYAIOT YCTAaHOBKY Ha 0OpaTHBIN X0/ Korma pacumpurens mpoiaer B
CKBaJKHHY, PAaCIIMPHB €€ J0 MPOEKTHBIX Pa3MEPOB, €r0 OTCOEAUHSIIOT OT IITAHT, BHOBB IEPEHOCST
¥ IPUBHHYUBAIOT K KOHIy OypOBOTO CTaBa, a K MOCTABICHHOMY 332 HUM BEPTIIOTY 3aKPEILISIOT
IUIETh TPYO, NMpeJHA3HAYEHHBIX JUIS 3aTATMBAaHUS B CKBOKUHY. [1pyH NpUMEHEHUH 3TOH CXeMbl Ipo-
[ecc 3aTATUBAHUS TPYO BBINOJIHSIOT 3HAYMTEIBHO OBICTpee, YeM B IIEPBOM Cilydae, TaKk Kak €ro
CKOPOCTb OIPaHHYEHA JIUIIB CKOPOCTBIO 0OPATHOTO ABMXKEHHS OYPOBOH KapeTKH yCTaHOBKH U CKO-
POCTBIO pa3beMa U yaajaeHus mraHr. D(PPEeKTUBHOCTh PACCMOTPEHHBIX TEXHOJIOTUI HAIPaBICHHO-
ro OypeHus CKB)XHH M IMPOKJIAJKHM MOI3EMHBIX KOMMYHHMKALMH J0Ka3aHa OOraTbiM OTEYEeCTBEH-
HbIM onbIToM. brarogaps npumenenuto Texnosiorud 'HB BO3MOXKHO OCyIIECTBUTH yCTPOICTBO
MO3EMHBIX TIEPEXOJ0B PA3NIUYHOM CTENEHU CIIOXKHOCTH, HECMOTPSA HAa MOTOAy WIIM BpeMs Trofa.
OO0opynoBaHHE CBEPXBBICOKOH TOYHOCTH MCKIIOYAET BEPOSTHOCTb NMOBPEXKIECHMS APYIHX HPOJIO-
JKEHHBIX MH)KEHEpHbIX ceTeil. OCyIecTBIIsIeMble TPOKOJIBI TPYHTA SBILIIOTCS 0E30MAaCHBIMU JUISL OK-
py’Karolei cpensl U He BeAyT K paspyuuenuro jnanamadra. Cpean npeumymiects merona ['HB
OTMEYaeTCsl COKPAIIEHNE BPEMEHN CTPOUTENBCTBA MOA3EMHBIX KOMMYHHUKAINI U CPOKOB BBOZAA
UX B 9KCIUIyaTalHIO 10 CPAaBHEHHIO C JIPYTHMMH CIOCOOAaMH COOPYXKEHHUs, KPOME TOro, KauecTBO
MIPOKJIAJKA KOMMYHUKAIMH B Pa3bl YBEINYUBACT CPOK CITy>KOBI TPOJIOKEHHBIX CETEH.



HNOBBIINEHUE MPON3BOJUTEJIBHOCTHU TEXHOJIOI'MYECKHUX
CKBAXKWH ITYTEM JIUKBUJIAIIAU KOJIbMATAIIMA ®UJIHTPA
U TPUOUTIHTPOBOM 30HBI IVIACTA JEMCTBUEM B3PbIBA
C IPUMEHEHUEM JETOHUPYIOIIIUX IIHYPOB

"Hopoe A.IO., *Hsixun C.B.
1 . 2. . o o o ~
a.norov@mail.ru, “isvl 1@mail.ru; Poccuiickuii rocy japcTBEHHbBIH Ieos1oropas3Be10uHbliH
yuusepcureT uM. C. Opmxonukuaze, Mocksa, Poccus

OnsbIT pa3pabOTKU MECTOPOMKICHHUH TTOJIE3HBIX HCKOMAEMbIX MO3EMHBIM BbILIEIAYMBAHUEM
CBUJICTEJILCTBYET O BAXKHOH pOJIK CIOCOOOB M CPEJCTB MPUHYJUTEIBHOTO BO3ICHCTBHS HA TEXHO-
JIOTUYECKUH GUIBTP U NPU(UIBTPOBYIO 30HY HMPOAYKTUBHOTO IUIACTA JUIS MOJHOTO M3BJICYCHHUS
TMOJIE3HBIX UCKOMAaeMbIX M3 Heap. OMHAKO 10 HACTOSIIEro BPEMEHU B HAyKEe M TEXHHUKE OTCYTCT-
BYET CTPOIHAsI TEOPHs, KOTOpast ObI TOCTATOYHO MOJHO OTpakalla CIIOKHBIA MEXaHU3M BO3JCHCT-
BHUS Ha MPUGHIBTPOBYIO 30HY IUIACTA C IeJblo oOecnedeHus 3P PeKTHBHOrO (HYHKIIMOHUPOBAHHS
CKBA)XKUH IIPH CHIYKEHUN IIPOU3BOJUTEIILHOCTH B IIpoIiecce dKCIuTyaranui. CTerneHb 1 NHTCHCUB-
HOCTb M3MEHEHUs! (QUIbTPALHOHHOTO COIPOTUBIICHHUS BO MHOI'OM OIIPEJIeIIIeTCs] KA4YeCTBOM 3aKa-
YHBAaEMOT'0 B IUIACT PaCTBOPUTENS U BPEMEHEM SKCIUTyaTallM CKBaXKMHBI, 00YyCIIaBINBAIONINX B
LIEJIOM KOJIbMATallMy COOCTBEHHO (riIbTpa M MOpo. NMpUHIBTPOBOH 30HBI IPOLYKTHBHO IIIacTa.
B pesyunprare uccie10BaHUN MHOTHX YYEHBIX U CIICIHAINCTOB IPUMEHUTENBHO K I€OTEXHOJIOTH-
YEeCKOMY METOY JOOBIYM IMOJIE3HBIX HCKOMAEMbIX BBIIEICHBI MEXaHUYECKUl, XMMUYECKHIT U Ta-
30BBIIl BHJBI KOJIBMATallMK, pa3iMYyarolivecs KakK 10 NPUYMHAM U XapakTepy (OpMHUpOBaHHS
KOJIbMATaHTa, TaK ¥ 10 MEXaHU3MY CYIIECTBOBAaHMS BO BPEMEHH, BIUIOTH 0 paspyiuenus. OqHa-
KO CIIeyeT MOJYEPKHYTh, YTO MEXaHHW3M pPacKoJbMaTaluu (QUIbTpa U NPUQWIETPOBON 30HEI
NPOAYKTUBHOTO IIACTA HEJOCTATOYHO HU3YY€H, ITUM OTYACTH OOBSICHIETCS CYIIECTBOBAaHUE pa3-
JIMYHBIX, HEPEIKO MPOTUBOPEYMBBIX, CYXKICHUI M NPEUIOKCHUH B paccMaTpuBaeMon oOnacTu.
[Mocnennee oOBSICHIETCS CIOKHOCTHIO MEXaHU3MOB MPOTEKAHUSI MHOTOIPAHHOTO IMpoLecca MpH
[1B u ynpaBiieHHst UM IIpU DKCIUTyaTallMl CKBa)XKMH, a TakKe OOJBLIMM pa3HOOOpa3HeM rOpHO-
re0JIOTHYECKHX M TOPHOTEXHUYECKUX YCIOBHU pa3pabaTbiBaeMbIX MecTopoxaeHuil. Kak cnencr-
BHUE ITOTO, B CBSI3H CO CJIOKHOCTBIO OCYIIECTBJICHHS TEXHOJIOTHYECKUX MIPUEMOB MPAKTHYECKU HE
YIPaBIseMON U HE KOHTPOJUPYEMOW pAaCKOIbMATALMU MPUPUIBTPOBOH 30HBI MPOIYKTHBHOTO
IUIACTA B CUCTEME «CKB)KHHA-IIACT» 0CO00E MECTO B CO3JIaHUU HOBBIX TEXHOJIOTHl MOBBIILICHUS
IIPOU3BOIUTENBHOCTH IKCILTYaTAallHOHHBIX CKBAXUH IPHHAUICKUT IKCIICPUMEHTAIBHBIM HCCIIe-
JIOBaHUSIM.

CyIIHOCTh PEKOMEHIyeMOT0 CIIOC00a OYMCTKH (QHIBTPa ¥ MPH(PUIBTPOBOH 30HBI TEXHOIO-
MYECKHMX CKBAKHH 3aKJIIOYAeTCs B yIAJICHHH KOJIbMATaHTa ¢ COXPAaHEHUEM BCEX DJIEMEHTOB KOH-
CTpYKIMH QIIBTPa HE pa3pylICHHBIMU C IPHMEHEHHEM JICTOHUPYIONIEro NIHypa B KadecTBE 3a-
psana BB B Buzge Toprnenst.

PaboThI BEIOIHAIOTCS B YETHIPE 3Tara.

Ha nepBom starne u3yuaercsi pa3pylieHHe TEXHOJIOTHYECKOro (GHIbTpa ACHCTBUEM YHEPTHU
B3phbIBa ¢ npuMeHenueM 11 B monuroHHsIx yciaoBusx. Ha Bropom srtame omnpexpensercs cocTos-
HHE (UIBTPA TEOTEXHOJOTHYECKON CKBRXHHBI. Ha TeXHOJIOrnueckoM ydacTke BBIOMpaeTcs: Ha-
cocHas cTaHIMs. M3 CKBa)KHMHBI M3BIEKAaeTCs BCE BOJONPHUEMHOE oOopynoBaHue. [IpoBoantcs
MPOKauKa CKBaXUHBI APIHU(TOM NP HOMOIIN KOMIIPECCOpa BEICOKOTo AaBieHust. CKBaKUHA CUH-
TaeTcsl IPOKAYEHHOM, €CJIM P TIOBTOPHBIX 3allyckax (He MeHee JBYX pa3) BbIOpachiBaeMast BoJa
YHUCTasi U HE COJACPXKHUT TIIMHUCTOTO M IeCYaHoro marepuana (QUIbTp M OTCTOHHHK OTKPBITHI
HOJIHOCTBIO). BO Bpemsi mpokauku onpeiessiercs NpOM3BOAUTEIBHOCTh CKBaXKHHBI 0OBEMHBIM
METOIOM HJIU OTIPE/EIISIeTCs IPUEMHUCTOCTh CKBaXKUHBL. TakiKe ONpeenseTcss HHTepBall padoThl
¢duneTpa 3a ompexneneHHoe Bpems. CKBa)XMHA MPOBEPSETCS Ha MPOXOAMMOCThH IIAOIOHOM ISt
obecrieueHnst CBOOOAHOTO MPOJBIKCHUS TOPIEIbI JO YCTAaHOBJICHHOW rimyOumHbl. Ha Tpersem
9Tane MPOU3BOAUTCS OUMCTKA FEOTEXHOJIOTHYECKOro (DMIbTpa SHEPrueil B3pbiBa ¢ MPUMEHEHHEM
JILI. B3pbIBHOE YCTPOWCTBO MPEACTABISET COOOi 3apsi, B Ka4eCTBE KOTOPOrO HUCIIONB3YIOT He-
ckonbko Huteit . 3apsa u3z JIUI uMeer nepeMEeHHYIO BEIMYMHY, PAaBHYIO JUIMHE MHTEpBaja
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TEXHOJIOTUYECKOT0 (PHIBTPA M BKJIIOYACT B C€0s: MaruCTpalbHbBII B3PBIBHOM 3JIEKTPOIPOBOJ, Ka-
POTaXHBIH MM THOKMH OPOHMPOBAHHBIA KaOenb JUIS CITyCKa TOPIMEbl, THAPOM30JIILHIO, K-
TPOJETOHATOP C M'UAPOU3ONIALMEH, IeTOHUPYIOWUI IHYp, LEHTPATOPbI, HAKOHEUHHK, IPY3 BECOM
5 KT ¥3 MHEPTHOTO MaTepraia. HakoHeYHHK MpeaHa3zHaueH Uil npucoenuHeHus 3apsaa ¢ I
KapoTa)XKHOMY Kabemo. B BepxHel 4acTH HAaKOHEUHHKA HAXOIUTCS T'MIPOU30JIMPOBAHHBIN AJIEK-
tponeronarop ¢ JUI. 'py3, anuHa koToporo Ha 2 M GOJIbIIE, Y€M [UTHHA TEXHOIOTHIECKOTO (HIb-
Tpa, TIpeIHa3HaueH JUTs IPUAAHNS KOHCTPYKIMH BEPTHKAIBHOTO MOJIOXKEHHs. B BEpXHUX M HIIKHHX
YacTsIX KOHCTpyKImu 3apsina ¢ [ pacnonararorest IeHTPaTOpbl, 00ECISUNBAIONINE COOCHOCTD 3a-
Ppsia OTHOCUTEIEHO CKBAYKUHBI.

MonTax 3apsana c 11 ocymecTBiseTcs ciexyomuM 00pa3om:

Jlo MOHTa)ka B3pBIBHHK, YO€IUBLINCH B OTCYTCTBHH HAINPSHKEHUS B DJIEKTPOYCTAaHOBKAX B
pamuyce 50 M, IpUCTyTaeT BO3JIe CKBaKUHBI K MOATOTOBKE HeoOxoanmbix orpeskoB JI, anmHa
KOTOPBIX J0JDKHA ObITh Ha 30 cM OOJIbIIE PACCTOSIHUS MEXITY BEPXHUM M HIKHUM LIEHTPATOPaMHU.
COopka KOHCTPYKIMHU 3apsija HPOU3BOJUTCS PAIOM C TEXHOJIOTHYECKOW CKBaXMHOH IOCIIE MOJ-
TOTOBKH K B3pBIBHBIM paboTaMm. [Tocne okoHYaHHs MOHTa)a KOHCTPYKIIMH 3apsiia U MPOBEPKH ee
HA/IS)KHOCTH, JIFOU, HE CBS3aHHBIC C MOATOTOBKOW M KPEIUIEHHEM B3PBIBHOTO yCTPOWCTBA, yja-
JISI0TCs Ha paccTosiHue He MeHee 100 M, 1 OTBETCTBEHHBIH B3PBIBHUK C HH)KEHEPHO-TEXHHUECKUM
PpabOTHUKOM B3pBIBHOTO y4acTKa HPHUCTYIAIOT K MOATOTOBKE M MOHTaXKy B3PBIBHOI'O yCTPOWCTBA.
3an3o0aupoBaB KOHIBI 0Tpe3koB J(III MacTUKO# WK crieHaIbHBIMH H30JIUPYIOMIMMHU CPEICTBAMH
cornacHo EIIB, B3ppIBHUK 3aKkperuiseT (M30JICHTON MM TECbMOM) UX K TPEM OCSIM — HIDKHHH IIeH-
TpaTop, 3aTE€M CEpeAMHA TOPIEAbl U BEPXHHUN HEHTPATOp. 3aKOPOTUB BEPXHHE KOHIIBI 3IEKTPO-
IIPOBOJIOB Ha KabeJie, B3PhIBHUK IPHUCTYNAET K MPHCOSIMHEHHUIO NIEKTPOJeTOHaTOpoB. [lepBoHa-
YJaJbHO, 3aKOPOTHB KOHIIBI HA 3JIEKTPOAETOHATOPAX, HOACOSANHICT UX K BepXxHUM oTpeskam JI1II
U NPOBOAMT THIPOU3OJSILMI0 MAaCTUKOW WIIM CHELHAIbHBIMH W30JHMPYIOIMMHU CPEICTBAMU CO-
riacHo EINb m 3akpemser Ha ocu BepxHero neHrpaTtopa. KoHCTpyKmms 3apsiia cO B3pBIBHBIM
YCTPOHCTBOM IUIABHO, BPYUYHYIO, OITyCKAeTCsl B CKBAXKMHY M TIOCJIE MIPOXOJa BEPXHEro LEHTPATopa,
BPEMEHHO (UKCHPYETCS ISl OJCOSTUHEHHS IEKTPOAETOHATOPA K MTPOBOAAM, HAXOISIIUXCS
B kaOene. ITocie HageKHOrO COEAMHEHUS] M U3OJSLMHU KOHLOB DJIEKTPOAETOHATOPOB, AalbHEH-
i ciryck 3apsina c JIL npousBoanTces onepaTopoM KapOTaKHOM CTAHIMH MM C TIOMOIIBIO Jie-
6enxu 10 Tpedyemoii otMeTku. [locne pocTikeHus: TpedyeMoro HHTepBaia, (PUKCUPYEeMOro AaT-
YUKOM TITyOMH Ha KapoOTa)KHOH CTaHIuH, JieOeaka 3aTopMakuBaeTcsi. OTBETCTBEHHBII PyKOBOAU-
TeNb B3PbIBA JIAET KOMaH/y Ha MPEeIyNpeIuTebHbIH CUrHana (OUH JUIMHHBIN) 1 NPOU3BOIUT pac-
CTaHOBKY ITOcTOB B pajuyce 100 M oT MecTa nmpon3Bo/icTBa B3pbBa. OTBETCTBEHHBIH PYKOBOJUTEIH
B3pbIBA, YOSMBIIKCH B YJIAJICHUH JIFOJICH U3 ONACHOH 30HBI M TOTOBHOCTH B3PBIBHUKA, MOf1aeT Ooe-
BOW CHTI'HAJ (J1Ba INpOJOJDKUTENIBHBIX). B3pBHIBHUK, pactosiOKEHHBI B KapOTAa)XHOH CTaHIWM 3a
TpezesiaMy OIIaCHOH 30HbI, TIOCIIE MOIau OO0SBOr0 CHIHaJIa POU3BOAUT MOAKIIOUCHUE B3PHIBHOTO
npubopa K 3IEKTPOIIPOBOJaM, MPOBEPSCT ETOCTHOCTh LENU M IPOM3BOIUT B3pHIB. [Iponmcxomnt
«XJIOTMIOK» B CKB@KHHE M BBIIEICHUE U3 HEE NMPOJYKTOB B3pbiBa. I[lo ncteuennu 15 MuH. mpousso-
JIUTCS OCMOTP YCThsI CKBaXXHHBI U IOAACTCSI CUTHAII «OTOO0» (TpU KOPOTKHX).

Ha uerBépToM 3Tame onpeseseTcs COCTOSHUE TEXHOJIOTMYECKHX CKBaXXHH IOCIE B3pbIBa
3apsina ¢ npumeneHneM [II1I. Tlocie xakmoro B3pbIBa OCTaBIIMECS JETAIH 3apsijia M3BICKAIOTCS
13 CKBOKHHBI M OHA MOJrOTABIMBACTCS K IPOKAUKE C 1IEJIBIO ONPEIeNeH s COCTOSHUS NPHDHUIbT-
POBOI 30HBI TEXHOJIOTUYECKOI CKBaXXMHBI. [IpoM3BOANTCS MpOKayKa CKBKUHBI 3pIH(TOM IpH
TIOMOIIM KOMIIPECCOopa BBICOKOTO AABJIECHHS Y€pe3 OIMH JICHb IIOCIIE B3PhIBa, Jajiee Yepes TPU JTHI
U B MOCIEAYIOMEM KaXIYI0 HEJIEN0. YCTaHABIMBACTCS IEPUOZ ITOJIOKHTEIBHOrO 3(¢eKra
B3PBIBHOTO BO3AEHCTBHUS Ha MPOU3BOJUTEIFHOCTh TEXHOJIOTMYECKONW CKBAYKHHBI, U ONPENCIAIOT
NU3MEHEHHUs [0Ka3arenel ux aeoura.
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UCCJIEJOBAHHUSA YCTOMYUBOCTH TOHKHUX NOJIOCTEN
I[P COOPYKEHUHU NPOTUBO®UJIBTPALIMOHHBIX 3ABEC
METO/IOM CKBAKWUHHOM I'MIPOTEXHOJIOI MH

Bproxosenxkuii O.C., Haiinenxo WU.10.
Poccuiickuii rocy1apcTBeHHBII re010ropa3BeJOYHbI yHUBEPCUTET
um. C. Opmxonukunze, Mocksa, Poccust

Coopyskenre npotrBoduisTpannoHHbix 3aBec (I1M3) MeTomoM CKBaXHHHOW THAPOCTPYHHO#
texHonoruu (CI'T) mpenmnonaraetr HCHONB30BaHKE MTOTPY>KHOTO 00OPYJOBaHUS B BHJE CKBaYKHH-
HOTO ruApocTpyiHoro arperara (CI'A), ¢ TOMOIIBIO KOTOPOTO HAIPABICHHBIM Pa3MBIBOM MPOXO-
qurcst ToHkast nosiocts (TII), 3anonHsieMast BIOCIEACTBUN TBEPCIOLINM MPOTHBO(MIBTPALIMOH-
HBIM MaTE€PHAJIOM.

Pa3MmbIB U nocieyroliee 3arnojHeHHe MOJIOCTH OCYIIECTBIIETCS Yepe3 BCTPOCHHBINA THIPO-
MOHHTOP, TOIBEM ITyJIbIIBI OCYIIECTBISIET THIPOAIIEBATOP, YeM obecreunBaeTcsi paboTa cBoOoI-
HOH He3aTOIUICHHOH CTPyH MOHHUTOpA B OCYILIIEHHOM 3a00¢.

CoznaBaemble ycnous ¢yHkuunonnpoBanus CIA SBISIOTCS ONTHMAJIBHBIMU [UISL COOMIOC-
HMSI IPOCTPAHCTBEHHOU reometpun popmupyemsix TII.

B cBa3u ¢ 6sicTpoTeunHocThiO (hopMupoBanusa TI1 1 HEMHHYEMO NPOMCXOAAIIUMH 32 ITUM
npoueccamu AeGopMalui U pa3pylIeHHss UX MOBEPXHOCTEH OOHA)KEHUs B OCHOBY pacyéra reo-
MEXaHWYECKHX SBJICHHUH MOJIOKEHA PEOJIOTHIECKAs MOJIETb.

BazoBblit Te3uc pacuéra peoJOrnv4ecKod MOJEIN TeOMEXaHHYECKOH CXeMbI MOXET OBITh
chopMyITHPOBaH CIEAYIOINM 00pa30M: BPEMsl COBEPLICHHUS] OCHOBHBIX TEXHOJOIHYECKUX Olepa-
uuit mo npoxojke u 3aknaake TIT He NOMKHO NPEBHINIATE BPEMEHH YCTOMYMBOCTH 3aKiajbIBac-
MBIX IIOJIOCTEH.

Ecan B mporoTHne paccMaTpuBaeMBIX IOJXOAOB K H3YUCHHIO HANpPsHKEHHO-Iedopma-
IIMOHOTO COCTOSTHHSI MacCHBa OCHOBHBIMH BOIIPOCAMU SIBIISIIOTCS OIIpeAesieHue AedopMaruu npe-
HMYIIECTBEHHO KaK KauyeCTBEHHOH XapaKTEePUCTHKH, TO 3[€Ch NMEPBOCTEIIEHHOE 3HAYCHUE UMEET
€€ KOJIMYECTBEHHOE BBIPAKEHHE, K KOTOPOMY IPEXKJE BCETO OTHOCUTCS IapaMmerp AedopMaruy.
VIMeHHO OT ero BenMYMHbI 3aBUCHT JOMYCTHMas IIMPHHA MOJOCTH IO YCIOBHIO TpeOyemoii yc-
TOIUMBOCTH:

bmin = 251‘max + bl,
TOC Emax — MAaKCHUMaJIbHAA L[e(bopMaHI/IH TIOBEPXHOCTHU OOHa)XEHUS Ha MOMEHT OKOHYaHHUS 3a-
KJIQAKH| I10JIOCTH, M.;
by — HIMPUHA IOJIOCTH I10 YCIIOBUIO eé 3(1)(1)6KTI/IBHOI>‘I 3aKJIaaKH, M.

B HpHHﬂTOﬁ peOHOFI/I‘ICCKOﬁ MOICIHN pacqéTa HCXOAHBIM YpaBHECHUEM 6yI[CT SABJIATHCA:

t
&0 =|ou, +.[/1(t—t0)0'“0)dt ,
0

rae At —1,) — AP0 MOJI3YYECTH € IMITUPUUECKUMHU KOdGPHUILIMEHTaMH S U O, .

expd(t—1,)
I[J‘Iﬂ MPAKTUYECKOT0 MCIOJB30BAHUA NMPUMEHCHUE WHTETPAJIBHBIX CXEM BBIYHUCICHUS 3a-
TPYAHHTENBHO, IO3TOMY Ha OCHOBAHHH PE3YJITATOB HATYPHBIX HAOMIOAEHNH OblIa yCTaHOBJIEHA
OMIIMpUYECKas 3aBUCUMOCTb KpHTHLIeCKOﬁ BBICOTHI ITOJIOCTH:
23
B o1l TR m
,
pum 360 H
re  f, — BpeMs CTALMOHAPHOM paGOThl MOHUTOPA, Yac.;

t, —umrctoe BpeMs padbotsl CI'A Ha ckBaxkuHe, 4ac.;
n, — KOJIMYECTBO PaJHalIbHBIX 3aX00K 110 INUPHUHE TTOJIOCTH;
0 — YroJ pacKphITHs 3aX0/I0K, Tpas.;
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R —panuyc pa3MsbIBa, M;
M — IPOEKTHAs BHICOTA IOJIOCTH, M;
H — riry6uHa Ipou3BOACTBA padoT, M.

Upe;maraemaﬂ TEXHOJIOTHUA UMEECT CIICAYIOIINE OCHOBHBIC ITOKAa3aTCIIN:

IMapamerp 3HaveHue

['ny6una npou3sBocTBa paboT, M 0-200
Hunamerp CT'A, mm 134; 168; 273
PaGouee naBnenue Ha MoHHTOp, MITa 4-7
MuHnManbHas IMUPUHA [N, M 0.05
Panmyc pa3mbiBa, M.:

MeCYaHUK 8-12

TJIUHBI 3-5

TToMumo yka3aHHOM O0JAaCTH MPHUMEHEHHs PElICHHE JAHHOW MPOOJIEMbl aKTyaJbHO TaKKe
[IPY BOCCTAHOBJICHUH/YBEIMYCHUU Je0UTa TEXHOJOTHYECKHX CKBAKUH M MHXCHEPHOM YKperuie-
HUU TPYHTOB ¢ ucrnonb3oBanueMm meroaa CI'T.




COBEPHIEHCTBOBAHUE TEXHOJIOI'NX BYPOBBIX PABOT
TP PA3BEJIKE POCCBIITHBIX MECTOPOKJIEHUI
B YCJIOBHUAX KPUOJIMTO30HBI

"Tumodees H.I., 'Ckpsioun P.M. *Kapnuxos A.II
1 . N
Cesepo-Bocrounsiit ¢enepansubiii yausepcuteT umenn M.K. AmmocoBa, SIkytck, Poccus;
2 oo . .
Poccuiickuii rocy1apcTBeHHBII Ie010ropa3Bea0YHbI YHUBEPCHTET
nM. C. Opmxonukuaze, Mocksa, Poccust

OJHMM U3 OCHOBHBIX CIIOCOOOB IOMCKOB U Pa3BEIKU POCCHINHBIX MECTOPOXKICHHH (aMa-
30B, 30JI0Ta, OJIOBA U JIp.) B NEPUITIALHAIBHON 30HE (KPHOIUTO30HA MIIM 30HA MHOTOJETHEMEP3-
JIBIX TIOPOJ) SIBJIICTCSI MMPOXOJIKA Pa3BeMOYHBIX IIyp(OB pa3HON TTyOHHBI M Pa3HOH IUIOIIAIH 110~
MIEPEYHOT0 CEUEHHUSI.

Hlypd — BepTukanbHas (PeIKo HAKIOHHAS) MMOA3EMHAs TOpHAs BbIPaOOTKA, UMEIOLIAs BbI-
XOJ1 Ha 3€MHYIO MOBEPXHOCTh M oOecrednBaromias JocTyn B He€ ntojeil. @opMBlI MONEPEYHOro
cedenust mypdoB — IPIMOYTOIBHAS HIH KPyTias, mIomasio ot 0,8 M* 10 4,0 M%, ipu 5TOM rity-
OMHA WK JUIMHA 1IyPHOB MOXKET ObITh OT HECKOJIBKHUX METPOB JI0 HECKOJILKHX JECSTKOB METPOB
(npeumymecTBeHHO 10 50-60 M). Ilypdsl, kak mpaBUIo, pa3BeAOYHbIC MM BCIOMOTaTCIbHbIC
BBIPAOOTKH, HCIIOJIb3yeMble IIPH pa3Beake U pa3paboTke MECTOPOXKACHHUH TOJIEe3HBIX HCKOIAeMBbIX
(MIIH), a Taxke IpH MPOBEISHUM T'MAPOre0IOTHYECKHX, HHKEHEPHO-Te0IOrHYeCKuX U reodu-
3UYECKUX MCCIIE0BAHUIX 3€MHOM KOPBI.

PocchinHble MECTOPOXKAEHUS KPHOIUTO30HbI HMEIOT CYLIECTBEHHbIE OTJIMUHS OT QHAJIOTOB,
PAcCIONOXEHHBIX B paifoHaX ¢ YMEPEHHBIM KJIMMATOM M IOJIOXKHTENbHOH TeMIepaTypol mopon,
KOTOpBIE TIPEROIPENEISIIOT 0co0ble TpeOOBaHHs K BBIOOPY TEXHUKH U TEXHOJOTHHU T€0JIoropasBe-
JIOYHBIX paboT. BeckMa JKECTKUMHU SBISIOTCS KIMMATHYECKUE YCJIOBHS PErMOHA, B KOTOPOM
MOIIHOCTb PAcIpOCTPAHEHHs] MHOTOJIETHEH Mep3lIoThl cocTaBisieT nopsiaka 250-400 M, a ce30H-
HOe KosebaHue Temrepatypsl Bo3ayxa gocturaet 10 90°C (ot —60°C go +30°C).

B PecnyOnuke Caxa (SIkyTus) 3HauuTeNbHbIE 00BEMBI Pa3BEAKU M Pa3pabOTKH POCCHITHBIX
MecTopokaeHuit anmma3oB BeimonHseT OAO «Anmassr Anabapay. PasBenourbie paboThI oCyIiie-
CTBIIAIOTCS IyTEM NPOXOJAKH LIyp(OB C MCIOIb30BaHHEM OypO-B3pBIBHBIX PadoT, KOTOpHIEC Be-
JyTCSI TOJIBKO B 3MMHEE BPEMsl rOfia B BBIpabOTKax riryouHo# g0 15-20 M, ¢ 6obiioi pomei pyd-
HOTO TPY/Jia, YTO 00YCIIaBIMBACT TPYJOEMKOCTh U ONPEACIICHHYIO OITACHOCTh BCErO MpoLecca.

OTMeyeHHBIE OOCTOSTENBCTBA BBIIBUTAIOT aKTyalbHYI0 HAayYHO-TEXHHYECKYIO 3a[ady IO
HCCIJIEIOBAHUIO U COBEPIICHCTBOBAHHMIO METOIOB, TEXHUUECKUX CPEACTB M TEXHOJOTHH pa3BeIKH
POCCBIIHBIX MECTOPOXKACHHUH MOJIE3HBIX UCKOMAEMBIX C MCIIOJIb30BaHHEM OypOBBIX paboT B3aMeH
OypO-B3pBIBHBIX PaboOT.

Jnst 3aMeHBl ycTapeBlIeH M MallONPOM3BOJUTENBHOH TEXHOIOTUM LIyp(OIPOXOTYECKUX
paboT NpH pa3BeIKe POCCHIMHBIX MECTOPOXKACHUI B YCIOBUSX KPHUOIMTO30HBI NEPCIEKTUBHBIM
SIBJIIETCSI COBEPIIEHCTBOBAHUE LIHEKOBOTO OypeHHs FOpHOPA3BEIOYHBIX BbIPAOOTOK (Ipeulara-
€TCsl Ha3bIBaTh MX IIyP(HO-CKBAKUHAMM), KOTOPOE MO3BOJIUT MOBBICUTH NPOU3BOIUTENBHOCTD Pa-
00T ¥ UCKIIIOUUTH HEOE30MaCHbIH py4HOI TPy pabouuX B TOPHOI BhIpabOTKE.

CkBa)XMHA — BepPTUKAJIbHAs, HAKJIOHHAS MJIM TOPU30HTANIbHAsI TOPHAs BBIPAOOTKa KPyTJIOi
(hOpMBI MIONIEPEUHOro CeueHus, NpoiiienHass OypenueM. [luaMeTp CKBa)KMHBI MOXKET M3MEHSThCS
ot 36 MM 10 1000 MM 1 Gostee, a TTyOMHA WITH [UTMHA OT HECKOJIBKHX METPOB 0 HECKOJIBKUX ThI-
csiu MeTpoB, u gaxe 6osee 10 000 M. B OCHOBHOM CKBa)KMHBI HUCIIONB3YIOTCS IPH Pa3BEKe U
pa3pabotke MIIU, a Taxxke uis pelIeHNs] HHKCHEPHBIX 3aa4 B PA3JIMYHBIX BHIAX CTPOUTEIBHBIX
pabot. MHOT]a MCTIONB3YeTCsl TEPMUH «CKBa)KHHA OONbIIOro auamerpay». Ilox 3THM TepMHHOM
OJPa3yMeBAaOTCS CKBaKHHBI AuameTpoM oT 0,5 M 10 2,5 M (Gonee 2,5 M B qUaMeTpe 3TO yxKe
IIAXTHBIC CTBOJIBI), HCIIOJIb3yEeMbIE B OCHOBHOM JUIsl PELICHHS TEXHHMYECKUX 3ajad MpH pa3padoT-
ke MIIN (BeHTHIALMOHHBIC, KOMMYHUKAIL[MOHHbBIC U JIp.) U B CTPOUTENbCTBE (OypOHAOUBHBIC U
JIpyrue cBau, OETOHOIOAIOIINE U T.11.).

lypdo-ckBaknHa, 3T0 BepTUKAIbHAs (PEAKO HAKIOHHAS) KPYIJIOi (OPMBI MOMEPEUHOTO
ceyeHHs ropHasi BbIpabOTKa, NpoineHHas OypeHHeM U MMeIollas BBIXOJ Ha 3€MHYIO INOBEpX-
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HOCTb. Jlnamerp BeIpaboTkH MoxeT ObITh 0T 500 MM 10 1000 MM, nHOT 1A M OoJIEe, a TITyOuHA WK
JUIMHA OT HECKOJIBKMX METPOB 10 HECKOJbKUX AECATKOB MeTpoB. OCHOBHOE Ha3HAuY€HUE BBIpa-
00TKH, 5TO OTOOpP JOCTOBEPHBIX M IPEACTABUTEIBHEIX P00 HPH Pa3BeIKe MECTOPOXKIACHUM I10-
JIE3HBIX MCKOMaeMbIX. [loMuMo 3TOro myp¢o-cKBaXKMHbI MOTYT HCIOJb30BATHCS AN PELICHUS
pa3NMYHBIX 337134 MIPU Teosioropassezke u pazpadorke MIIN. Hanpumep, B kauecTBe BEHTHIISIN-
OHHBIX, BOJOTOHIKAIOIINX, HAOIIOJaTeIbHbIX, KOMMYHHKAIIMOHHBIX H JIP.

TonyyeHue TOCTOBEPHBIX TCOJIOTHYECKUX JAHHBIX U3 CKBAKHH M IIyP(PO-CKBAXKUHBI B 3HA-
YHUTEJIBHOH CTEHEeHH 3aBHCHT OT KOJIMYECTBA M COCTOSIHHS U3BJIEKaeMBbIX MPO0 (BaJOBOE MU TEX-
HOJIOTHYECKOE OIPOOOBAHMUE), @ TAKXKE OT TOYHOCTU OLPEACNICHHS IPAHULL IIACTOB NOPOJ H 3a-
JIeXKeH MOJIe3HBIX NCKOMAeMBIX U MX MOIHOCTH. VICX0/1s1 M3 3TOr0 MUHUMAIIBHBIN THaMeTp BbIpa-
0OTKH, IIPU KOTOPOM CHCTEMAaTHYECKas OIIMOKa B MOJCYCTE CPEAHUX COACPIKAHUM MO BbIpabOT-
kaM He npesbiaeT 5—10%, coctasmster B npenenax 540-600 mm.

B pesynbraTe npoBeIEHHBIX YKCHEPUMEHTAIbHBIX HCCIEJOBAHUN OBUIO YCTAHOBJIEHO, YTO
IUIsl 0TOOpa MPECTABUTENBHBIX OYPOBBIX HPOO ONTHMANBHBIH JUaMeTp OypHMBIX BBIPAOOTOK
MOXeT ObITh B mpezeinax ot 0,7 m 1o 0,85 m.

Ipemnaraemasi KOHCTPYKIMS ITHEKO-aKKyMynupyiiero Oypa auamerpo 0,75 M mo3BosUT
YCKOPHTb U YACIIEBUThH PA3BEIKY POCCHIMHBIX MECTOPOXKACHHUIT B YCIOBUSAX KPHOIUTO30HBI C OJI-
HOBPEMEHHBIM IOBBIIICHUEM KauecTBa ONMPOOOBAHMS Pa3BebIBAEMOI0 O0OBEKTA IyTEeM YaCTHY-
HOM 3aMeHBI 00bEMOB IYP(ONPOXOTIECKHX paboT OypeHreM urypho-cKBaxuH.

Bo Bpemst HATYPHBIX HCIBITAHUN TIPOBEACHBI HCCIICIOBAHUS [0 M3BJICUCHUIO KaueCTBEHHON
1poObl 13 OYpOB M YCTAaHOBIIEHA 3aBUCHMOCTH 00beMa MPOOOIIPUEMHON KaMepsl Oypa OT HHTep-
BaJia OIPOOOBaHMSI.

DKCIIepUMEHTAIBHbIEC UCCIIEIOBAHUS 10 00bEeMy M3BJICUYEHHO MPOOBI MOKA3bIBAIOT TO, YTO
OIBITHBIH 00pazen Oypa mozBonsier Ha 100% coxpaHsaTh 00bEM M KauecTBO MpoObl, yTo Ha 50%
0oJbIIIe 0 CPABHEHHIO CO CTAHJAPTHBIM IIHEKOOYpOM. DTO OOBSICHSACTCS TEM, YTO PU OypeHUH
1 MObEME CTAaHAAPTHEI IIHEKOOYp CBOMMHM pebopaaMu 3aTUPACT YacTh PA3pyLICHHOH TOPOIbl B
CTEHKH 1Iyp]o-CKBaXKHHBI U TEM CaMbIM HPHBOJMT K pa3y0oKMBaHHIO oTOMpaeMoii mpoobl. [Tpu
9TOM I0CJIE TTOABEMA IHEKOOypa Ha JHEBHYIO MOBEPXHOCTH HEKOTOPAs YacTh MPOOBI BHICHINACT-
cs1 0OpaTHO B 1yp(}ho-CKBOKHHY WM Ha NPUCKBOXUHHYIO IUIOLIAAKY, YTO IPUBOJHUT K CHH)KEHHUIO
o0beMa U KayecTBa 0OTOMpaeMoii poobI.

Ilpu uCnoNb30BaHMHU IIHEKO-aKKyMYyJHpYIero Oypa, Onaroiapsi pacroiokKEeHHIO YKOPO-
YEHHOTO LITHEKa BHYTPH TPYyOBI, HIparoOLIell poJib Kopiyca Oypa, U HaJIM4YHIo MpoOOpHeMHON Ka-
Mepbl, U3BJICKAIOTCS TOJIBKO HOPOABI ¢ MPpoOypeHHOro uHTepBana. [Ipu 3TOM mpepoTBpamaeTcs
pa3y0OoxxuBaHHe MPOObI, KOTOpask 1MOCIE MOABEMA HA MOBEPXHOCTh HE BBICHINAIOTCS CAMOIPOM3-
BOJIBHO U3 Oypa, U MOJHOCTHIO COXPAHSETCS M3BJIEKAEMbIi 00beM MPOOBI, YTO 00ECIIEeUHBALT Ka-
YeCTBO M IIPEACTABUTEIBHOCTh IPOOBI C UCCIESLYEMOro HHTEepBaia Iy pho-CKBasKUHBI.

INony4yeHHbIe B XO€ MPOBEICHHBIX UCCIIEIOBAHUH 3aBUCHMOCTH Pacxoa MOLIHOCTH IpPH-
BOZ1a OypOBOH YCTQHOBKH OT INIyOUHBI U PEXKUMOB OypeHHUs MOKa3aJld, YTo B Ipolecce OypeHus
urypdo-CKBaKUH CTaHAAPTHBIMU LIHEKaMH (HAXOMIATCS B IOCTOSIHHOM KOHTAaKTE CO CTEHKO
yp(o-CKBaKHHBI) € YBEINYECHHEM 00beMa MOCTYIAIoNel Ha HUX IOPOJbl YBEIMYUBACTCS KO-
3G QULHEHT TPEHHS O CTECHKH CKBaXXUHBL JTO TPeOyeT COOTBETCTBYIOLIETO YBEIMYCHHS OCEBOI
HArpy3KkH, KOTOpasi B CBOIO OYepeab NPHUBOJUT K YPE3MEPHOMY IOBBILICHHUIO PacX0/a MOIIHOCTH
OypoBoii yctaHoBKH. B paspaboTanHOM Oype, KOraa yKOpodeHHbIH mHek (3—4 BuTKa) paboraer
BHYTPH HE BPAILAIOIICHCS aKKyMyJIUpYIOIel TpyObl, OBBIIIACTCS TPOM3BOJUTEILHOCTD IIHEKO-
BOTO TPAHCIIOPTEpa IPU MaJIOM PacXoJie MOIIHOCTH OypoBoil ycTaHOBKU. Beé 310 cBUAETENBCT-
BYET O LIeJIeCO00Pa3HOCTH IPUMEHEHHS [IPe/IaraeMoro oypa.

VccnenoBaHysl MO3BOJIMIM PEIIUTE CIEYIONHE 3a1a4d: OOOCHOBATH COBEPIICHCTBOBAHHE
KOHCTPYKIMH ITOPOJIOPa3pyIIAIOIero HHCTPYMEHTA C y4eTOM TeMIIepaTypHOro (akropa Ha 3adoe
CKBa)KMHBI B TIporiecce OypeHust Mep3ibIX MopoJl. (3asBKka Ha u3ooperenue Ne2014130654 «Ilopomo-
pa3pyLiaromii HHCTpyMeHT», oT 24.07.2014 T1.) 1 c0o31aTh KOHCTPYKIIHIO ITHEKO-aKKyMYJIUPYIOIIETO
Oypa ¢ IOMHTEpPBAIBHEIM OTOOPOM pa3pyLICHHOI mopos! (mateHT P@ Ha MONE3HYH MOACIb
«bypogoii cHapsay, Ne 123820 ot 10.01.2013 RU).



NCCJEJOBAHHUSA BOSMOKHOCTU ITPUMEHEHUSA PA3JIMYHbBIX
BHJIOB ITPUTPY3A ITPH IIIUTOBOM MMPOXOJKE TOHHEJIEW METPO
B YCJIOBUAX T'OPOJA MOCKBBI

I'yceanueB A.A., UepnoB A.H., flumn B.I1.
Poccuiickuii rocynapcTBeHHBII re010ropa3BeJOYHbI yHUBEPCUTET
um. C. Opmxonukunsze, Mocksa, Poccust

B MockBe Ba)KHEHIIHMM 3JIEMEHTOM HWH)KEHEPHOI'O CTPOHUTENILCTBA M OJIaroycrpoiictea ro-
poja SBIISETCS pa3BUTHE €TI0 TPAHCIIOPTHBIX KOMMYHHUKaUH. CTPOUTEIHCTBO HOBBIX JIMHUHA MOC-
KOBCKOTO METPO OTKPBITHIM CIIOCOOOM B YCJIOBHSX IUIOTHOW TOPOJCKOM 3aCTPOMKH, HEpPEeIKO
BKJIIOYAONIeH YHUKAJIbHBIE MAMATHUKH apXUTEKTYpPbl, CTECHEHHOCTH TEPPHUTOPHU M OIPOMHOTO
KOJIMYECTBA PA3JIMYHBIX MOA3EMHBIX CETeil 1 KOMMYHHKALMi BecbMa 3aTPYAHHUTEIBEHO U 9KOHO-
MHYECKH He onpapaaHo. [loaToMy Hanbosee epCeKTUBHBIM METOJIOM CTPOUTENIBLCTBA TOHHENEH
METpO SBJSIETCS 3aKPBITHIH CIIOCO0, ¢ MPUMEHEHUEM Pa3IMYHBIX CHOCOOOB HIMTOBOW IPOXOJKH.
B Toxe BpeMsi, OCBOCHHUE MTOJJ3EMHOI'O IIPOCTPAHCTBA HA TEPPUTOPUH roposia MOCKBEI HEOOXOH-
MO OCYIIECTBIISITh B CIIOHBIX HHKEHEPHO-TEOJIOTHUECKUX U THAPOTCOIOTHIECKUX YCIOBHSX, YTO
TpeOyeT NPUMEHEHUs CIeHaIbHBIX CIIOCOO0B YIMPOYHEHHS TOPHBIX MOPOJ MO Tpacce TOHHENEH
WM TIPUMEHEHUSI CIIeLHATbHBIX TEXHOIOTHI CTPOUTENHCTBA, KOTOPBIE B CBOIO OUEPE/Ib TOIKHBI
obecrnieynBaTh 0E30MACHOCTH MPOU3BOJICTBA PabOT M ONTHUMAJbHBIE TEXHHKO-3KOHOMHYECKHE
MOKa3aTeu.

PaboThl M0 ynpo4HEHUIO TOPHBIX MOPOJ (IPYHTOB) METOJAMU CHMIKEHHS YPOBHSI TPYHTO-
BBIX WJIM COOPYXKEHHSI BEPTUKAJBHBIX JIMOO FOPU30HTAIBHBIX HPOTHBO(GHIBTPALMOHHBIX 3aBEC,
3aMOpaXXMBAaHUs yYacTKOB FOPHBIX HOPOA JMOO YNPOUHEHHE MX CIELHATbHBIMH XUMHYECKUMU
pacTBOpaMH BEAET K 3HAYUTEIHHOMY YAOPOXKAHUIO CTPOUTEINILCTBA. [1o3TOMY Ipu BBIOOpE criocoba
LIMTOBOH MPOXOJKH TOHHEJEH METPO OCHOBHBIE MEPOINPHUSATHS HAIPABICHbI Ha Pa3pabOTKy TexX-
HOJIOTMYECKHX ITapaMeTPOB pabOTHI IUTOBBIX KOMIIJICKCOB.

IIpu npoxozke TOHHEINEH METPO MIUTOBBIM CIIOCOOOM, B CIIOKHBIX HH)KEHEPHO-T'€0JIOTHYECKHX
YCIIOBHUSIX, OJJHAM W3 BOXHEWIINX TEXHHMYECKUX YCIIOBHH SBISETCS YCTONYMBOCTH 32005 BBIpa-
0OTKHM B IpoLecce BHIEMKH MOpOJbl. [loTepst yCTOHYMBOCTH MOMKET MPHBECTH K CHIKEHHUIO CKO-
POCTH MPOXOJKH, HO TIaBHOE, Je(opMayy mopoj (IpyHTOB) BOKPYT CTPOSIIIIETOCS] TOHHENS, KO-
TOpbIE MOTYT BBI3bIBaTh Jie(hopMaluy MOBEPXHOCTH, YTO IPHUBEIET K 00JIee Cepbe3HBIM OCIIOXKHE-
HUSIM IIPH CTPOUTEIBCTBE.

Pemienue 9710i npoOneMbl B HacTOsIIEE BPEMs OCYLIECTBISICTCS ¢ MOMOIIBIO PUMEHEHHS
COBPEMEHHBIX TOHHENBHBIX Ipoxoxuecknx komiuiekcos (TIIMK), mcnonHuTENbHBIE OpTraHbl KO-
TOPBIX MPEACTABISIOT COOOH MPOXOIYECKHE IUTHI C AKTUBHBIM (PEryIHpyeMbIM) IIPUTPY30M 3a-
0031, Koropme IOJIpa3 eI IOTCS:

Ha IUTHI C CYCIIEH3HOHHBIM (OCHTOHUTOBBIM) IIPUTPY30M;

— MIUTHI C TPYHTOBBIM IIPUTPY30M;

— IHTHI C BO3IYIIHBIM IIPUTPY30M;

— HIUTHI ¢ KOMOWHUPOBAHHBIM IIPUTPY30M.

LL{\THI ¢ CYCTIEH3MOHHBIM MPUTPY30M OCHAIICHBI B OCHOBHOM POTOPHBIM HCHOJIHHUTEIHBIM
OpraHoM, IOCPEJCTBOM KOTOPOTo pa3paboTKa MOpOoJbl BEAETCS 10 Beel uiomany 3ados. bento-
HHUTOBAs CyCIEH3Hs WIM IUIaM, HAXOASIIMHCS 0] JaBICHHEM B Npu3aboiHON kamepe, uepes
Npope3H B IJIaHIIA0e MM OKHA JIy4eBOro pabo4ero opraHa MpOHUKAET K MOBEPXHOCTH 320051 U
MOKPBIBAET €ro 110 BCel rurommaau. [Ipu 3TOM IIIHHUCTBIC YaCTHIIbI CYCIICH3UH IPOHUKAIOT B ITOPI
rpyHTa 32005 U 00pa3yloT Ha €€ MOBEPXHOCTH CIUIOLIHYIO TIIMHUCTYIO BOJO- U BO3LyXOHEIPOHHU-
HaeMyro MeMOpaHy, YIUIOTHEHHYIO OJarogaps OT)KaTHIO U3 CYCIICH3WM H3JHUILIHEH BoJbl. B pe-
3yJbTaTe CYCNEH3Us U IUIaM B NMPU3a00iHOI kamepe MUTa Yepe3 Takylo MeMOpaHy OKa3bIBalOT
aKTHBHOE JIaBJICHHE Ha IOBEPXHOCTH 320051, 00eCreyrBas €ro yCTOHYNBOCTb.

B TIIMK ¢ rpyHTOBBIM IIPUTPY30M HCTIONB3YIOTCS CIEAYIOUINE Pa3HOBHIHOCTH IIPUTpPY3a:

— YHCTO FPYHTOBBII NIPUTPY3 — pa3pabaThIBaeMblil TPYHT HCIOIB3yeTCs 0e3 U3MEHEHNUS €ro
cocTaBa 1 100aBieHUs B 3a00# HEKOTOPOT'O KOJINYECTBA BOJBL;
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— IIIMHHUCTO-TPYHTOBBIH HpUTpy3 (TPs3eBEIil) — B pa3pabaTbiBaeMEblil IPYHT, C LENBIO €ro
KOHJAMLIMOHUPOBAHMS, HarHETAIOT TNIMHHCTYIO MAacTy IJIOTHOCTHIO oT 1,3 mo 1,5 /s, obpa3zo-
BaHHYIO U3 BOJIbI U CMECH TTOPOIIKOB (O€HTOHUTA U IIMHBI WM OEHTOHHMTA U KAOJIMHA);

— TEHHO-TPYHTOBBIN NPHUTPY3 — B pa3padaThIBAEMBbIil TPYHT, C LEJIbIO €ro KOHJUIMOHUPO-
BaHUs, HATHETAeTCs NeHa, IPECTABIIAIONIas cO00H CMeCh ITy3bIPbKOB CXKATOIO BO3/LyXa U SKHJIKO-
ro IEHOO0pa3oBaTesl, COCTOALIETO, HAPHUMED, U3 IeIUTI0oI036I 1 [IAB.

Jlnst u3MepeHus AaBleHus TPyHTa B IPH3a00HHOM KaMepe IuTa B repMeTHYHOM auadparme
LIMTOBOTO KOPITyca yCTaHABIUBAIOTCS JaTYHKH.

TIIMK ¢ BO3IyIIHBIM IPUTPY30M, OTIMYAIOTCS OT HPEIbIAYILEro TeM, YTO B IPU3a00HHYI0
Kamepy IIHTa HAarHeTaeTcsi CXKAThlii BO3IYX, JABICHHE KOTOPOTrO YPaBHOBCIIMBACT IABICHUE
IPYHTOBOI1 BOJIBI JIMIIL HA KAaKOM-JIHOO OJJHOM ypOBHE, HAallpUMEp Ha YPOBHE FOPH30HTAJILHOTO
JMaMeTpa IHTA.

HIuTeI ¢ BO3MYLIHBIM MPUTPY30M JAEISATCS HA TP BUJA: IIUTHI C POTOPHBIM HCIIOTHUTEIBHBIM
OpraHoM; IIUTHI C YKCKaBATOPHBIM HCIIOJHHUTEIBHBIM OPTaHOM; IIHUTHI C (pe3epHO-IITAHTOBBIM
UCTIOJIHUTEJILHBIM OPTaHOM.

TIIMK ¢ KOMOMHHPOBAHHBIM IIPUTPY30M 32005, IIO3BOJAET PACIIUPHUTE 001acTh UX 3hdek-
THBHOTO NpUMEHEHUs. KOHCTPYKTHBHON OCOOEHHOCTBIO ATHX LIMTOB SIBISIETCSI HAJIMYUE B UX KOH-
CTPYKLMH INOCTOSIHHBIX M ChEMHBIX JIEMEHTOB, KOTOPbIE MOHTUPYIOTCS HA HOCTOSIHHBIX JIEMEHTaX
WK IEMOHTHPYIOTCS C HUX HENOCPEACTBEHHO B TOHHEINE, HAIPUMEp, IIPU BO3HUKILIEH HEOOXOIU-
MOCTH U3MEHEHUsI BUJa IPUTPY3a 32005 N3-3a CMEHBI MH)KEHEPHO-T€IOTUUECKHX YCIOBHUIA.

Amnanu3 omneita ucnons3oBanust TIIMK mpu ctpoutenscTBe TOHHENEH B pa3nuYHBIX TOPHO-
re0JOrHYecKHX YCIOBHUAX Iopoja MOCKBBI O3BOJISET CAENATh CIEAYIOIINE BHIBOIBI:

1. TIIMK ¢ GeHTOHUTOBBIM MPHUTPy30M Haubosee 3(h(GEKTUBHBI B BOJOHACHIIICHHBIX MEC-
YaHbIX M I'PABENIMCTHIX (MENKUX U CPEAHHX) IOPOJaxX IPH YCIOBHHU, YTO KOJMYECTBO YaCTHLL pas-
mepom meHee 0,02 MM B pa3pabarbiBaeMoi mopojie He npeBkbiiaet 1o Becy 10%. IIpu coorsercrt-
BYIOILIEM ITOBBIIIEHUH IUIOTHOCTH OEHTOHUTOBOH CYCIEH3MH, 3TH IIUTI MOTYT MPUMEHSTHCS TIPU
MPOXOJIKE B IPYOBIX TPAaBEIMCTHIX MOPOJIAX, B CIOSX IMOTYCKAIBHBIX M CKAIBHBIX TPYHTOB.

2. TIIMK ¢ 4ucTO rpyHTOBBIM HPUTrPy30M 3(Q(GEKTHBHBI B TIIMHUCTBIX U WIMCTBIX TPYHTaX
MOBBIILICHHON BIIQYKHOCTH C OTHOCUTENILHO HEOOIBIINM COCPIKAHUEM ITECYaHbIX YaCTHUll, IPU Ha-
JIMYMU B OTUX TpyHTax He meHee 30% menkux ¢pakumit quamerpom menee 0,05 mm. baropaps
MIPUMEHEHUIO TEXHOJIOTUH KOHAUIIMOHUPOBAHUS TPYHTa 3()(HEKTHBHBIM CTAHOBHUTCS NPHMEHEHHUE
HIUTOB C UCIOJIB30BAHUEM INIMHUCTO-IPYHTOBOI'O U IICHOTI'PYHTOBOI'O IIPUTPY30B. Nx IIPUMEHEHUE
pacrpocTpaHsieTcss Ha NeCUaHble M IPABEIMCTBIC TPYHTHI, @ TAKXKE HA IUIOTHBIC M JaXE CHUIIBHO
HAJIMNAIOIINE TIMHUCTBIE TPYHTBI.

3. TIIMK ¢ BO3IyIIHBIM IPUTPY30M 32005 NPHMEHSIOTCS B OCHOBHOM B YCIIOBHSX HEyC-
TOMYMBBIX, CBSI3HBIX M YaCTHYHO CMelIaHHbIX rpyHToB. DT TIIMK MOryT ycnemHo npuMeHsThes
1 TP IPOXOJIKE B MECYAHBIX U JJaXKe IPAaBEIMCTBIX IPYHTAX MPU €CTECTBEHHO MIIM HCKYCCTBEHHO
CO3/IaHHBIM HaJl TOHHEJEM CJIOEM BOJOHEHPOHHLAeMoro rpyHta. LL[UThl ¢ BO3MYyIIHBIM NPUTDPY-
30M M 9KCKaBaTOPHBIM HCHOJIHUTEIBHBIM OpPraHOM MOTYT MPHUMEHSTHCS NPH BCTpEYe Ha Tpacce
HPOXOJKH KPYIHBIX BaTyHOB, TOIUIAKOB, CTapbIX ()YHIAMEHTOB U APYTHX IPEISTCTBHM.

HccnenoBaHus ONPE/IENH YETHIPE OCHOBHEIX YCIOBUS 3(()EKTHBHOCTH IIUTOBON IIPOXOIKH:

1. TouHast OllEHKa WH)KEHEPHO-T€OJIOTUYECKHX U T'HAPOTe0JIOTHYECKHUX YCIOBUH CTPOUTENb-
CTBa TOHHEIIS, HA OCHOBAHHU KOTOPBIX, IPUHIMAETCSI PELIEHUE O BBIOOPE KOHKPETHOT'O IUTA.

2. IlpaBusbhsiit Beibop Buaa TIIMK u mpurpysa, 4To mo3BOJSET KOHTPOJIHPOBATH AaBie-
HHE B 3a00€ U JJOCTHIaTh ONTUMAIILHON CKOPOCTH ITPOXOIKH.

3. DddekTrBHOE MIAHUPOBAHKWE W OpPraHHU3aIHsI pabOT, KOTOPOE MOJpa3yMeBaeT MOAOOp
KBaJIN(ULIMPOBAHHOIO MEPCOHANA M €r0 PacCTaHOBKA, CBOEBPEMEHHOCTh JIOCTABKM TEXHOJIOIHYe-
CKOro 000pYZIOBaHMS U MaTepHAIOB K 3a0010.

4. Be3omacHocTb padoT, YTO ONPEAEISAIOT 3HAHUE U COOIONEHUE TEXHUUYECKHX periaMeH-
TOB, HOPM U IIPaBUJI OE30IIACHOCTH.



KOMILVIEKCHASA NEPEPABOTKA YIVIEXUMHWYECKOI'O CbhbIPbSA
TFEOTEXHOJIOIT'MYECKUMU METOJAMU

Bproxosenxuii O.C., Haiinenxo HU.1O.
Poccwiicknii rocyzapcTBEHHBIH re010ropa3BeJOYHbII YHHBEPCHTET
um. C. Opmxonukuaze, Mocksa, Poccus

Ha ocHoBe aHami3a COBpEMEHHBIX TEHJICHLUH B OOJACTH YIJIEXUMHU M JIOOBIYU CHIPBS
IpeAsaraeTcs KOMIUIEKCHas TeXHOIOTHs TITyOOKO# mepepaboTKy yIiisd Ha MECTE €T0 3aleraHus C
HCHOJIL30BAHHEM METOJI0B Noj3eMHOMH rasudukauuu yris (II'Y) u ckBaKMHHON T'HAPOTEXHOIIO-
run (CI'T). DTo MO3BONUT PacIIMPHUTH CHEKTP XUMHYECKUX NPOIYKTOB, IOMYYaeMbIX U3 YIIII U,
COOTBETCTBEHHO, c()epy MX IPUMEHEHHs, TOBBICUTh TEPMOXUMHUUYECKHE M TEXHOJIOIMYECKUE MO-
Ka3aTeJH JaHHBIX IIPOJYKTOB.

KoHenuus TeXHOJIOrNYecKoro Moxo/a K BO3ASHCTBUIO Ha IUIACT 3aKioyaercs: B GopMu-
pOBaHMU OCHOBHOTO 3yIeMeHTa cxeMbl [1I'Y — kaHaa BEDKHTra — C HCHOJIB30BAHIEM TEXHUYECKUX
cpeactB (TC) CI'T. DTo BO3MOXKHO KaK IPH MOATOTOBKE I1ACTa K OCHOBHOMY TEXHOJIOTHYECKOMY
IIpoLecCy, TaK ¥ HETIOCPEICTBCHHO Ha CTAANH KCIUTyaTallMOHHOH OTPa0OTKH 0OBEKTA.

IIpennonaraercs ucnonb3oBath cxembl CI'T ¢ 0TOO0#KO# yrisi cBOOOIHBIMH HE3aTOILUICH-
HBIMH CTPYSIMH M THIPO3JIEBATOPHBIM HOABEMOM ITyJIbITEL JIIs yimydmeHus (GyHKIMOHUPOBAHUS
MOHHUTOPHOTO M 3JI€BATOPHOI0 Y3JI0B HHXKHEr0 Or0JIOBKAa CKBaXKMHHOTO THAPOCTPYHHOTO arpera-
Ta (CI'A), a Taxoke C IEIbI0 TOCTIXECHUSI MAKCUMAIbHO BO3MOXKHOH TTyOMHBI IPOU3BOJICTBA Pa-
00T, IpeayCMaTPUBACTCS CXeMa ¢ IPOTHBOABICHHEM BO3yXOM MPH FepPMETU3ALMU YCThs CKBa-
xuubl CI'T npeBeHTOpOM. DTOT peXXuM OYyJIET TaKkKe CHOCOOCTBOBATh OCYLICHHIO C(POPMUPOBAH-
HBIX MOJIOCTEH MPH NOATOTOBKE UX K BBDKUTY TEPMUYIECKUM IIPOIPEBOM.

B 3aBuCHMOCTH OT T€OMETPUYECKHUX ITaPaMETPOB YTOJIBHBIX IUIACTOB M 001Iel MOpdoIoruu
MECTOPOXKICHHUI MOTYT OBITh TIPHMEHEHBI CXEMbI CO COOMKOM TMOJIOCTEH BBIKUTA HIIH Pa3psHKCHU-
em cetr ckBakuH CI'T. Jlnst mroOBIX CXeM SKCIUTyaTalliy IpegyCcMaTpUBaeTCs 3ajaBaeMasi Ipo-
CTPAaHCTBEHHAs] OPHEHTAlMsl KaHAJIOB BbDKUTa MyTEM HPOXOAKH TMAPOBpyOa M mOCiemyromas
9KCILTyaTallMOHHass OPHEHTALMsI KaHaJOB BBDKUTA IPOXOJKOW TOHKHX IOJIOCTEH C BO3MOXKHO-
CTBIO PBIXJICHUS IUIACTa B3PBIBOM HA KOMIICHCAIIMOHHBIC BBIPAOOTKH, KOTOpPBIE (HOPMHPYIOTCS
taroke ¢ ucnonb3oBanueM TC CI'T, mubo ocymiecTBisieTcs B3pbIB B 3a)KaTOM cpee.

B reomexanndeckom maHe MOATOTOBIEHHBIE KaHABI BEDKUTA PACCUUTHIBAIOTCS HA YCTOM-
YHUBOCTD, HCO6XO}II/IMy}O JUIsT JOCTHXKCHUS CTa6VlJ’IbeIX OKCIUTYaTallMOHHBIX IoKa3aTeJie npu
6e3aBapuitHoi padore. [IJist TOro UCIONB3YETCs PEOIOrHYECKasi MOZICNb pacuéra.

INocTakcmtyaTallMOHHOE KPEIUIeHHEe BBIPAOOTAaHHOTO MPOCTPAHCTBA OCYILIECTBIISETCS TAKKE
npumenerneM cucteM CI'T ¢ 3akmankoil Wiy aHKepHBIM KpEIUIEHHEM KPOBIH IS TIpeIOTBpaIle-
HUsI IPOCEaHMs JHEBHOW MOBEPXHOCTH, HA KOTOPON MOTYT pacHoiaraTtbCsd KOMMYHHMKAIHU TI0-
BEPXHOCTHOTO KOMILIEKCA.

Jlns BHeApeHUs MpejiaraéMoil TEXHOJIOTHU B MPOU3BOJCTBO MPEANONaraeTcs npoBeeHue
KOMIUIEKCa Ja00paTOPHBIX M MPEIIKCINTyaTallOHHBIX MCCCIIEJOBAaHNH, OCHOBHBIMU M3 KOTOPBIX
SIBIISTFOTCSI:

* THUNM3aLMs MECTOPOXKACHHH WM OTICIBbHBIX yYacTKOB IOJ pa3padaThIBAeMyI0 TEXHOJIO-

THIO;

e pa3paboTKa TEXHOJIOTUYECKUX PEKUMOB KOMIUICKCHONW OTPabOTKH MECTOPOXKICHHUH YIS,

* HCCIIEIOBAHHUE CXEM CIBIDKCHUS MOPOJ THIM3HPOBAHHBIX MECTOPOXKACHUI YTIIS;

* pa3paboTKa CXeM MOHTa)Ka U HKCIUTyaTalluH IIOBEPXHOCTHOIO KOMILIEKCa;

* MOJEIUPOBAHHE NMPOLECCOB TEPMOXUMUIECKON 00pabOTKH IiacTa;

* HCCIICIOBAaHME T'€OMEXaHMYECKHX IPOLECCOB YCTOMYMBOCTH KaHAJIOB BBEDKMIa M MOCT-

SKCIUTyaTaIl[MOHHOTO MTPOCTPAHCTBA;

* paspaborka koHcTpyKiuu CI'A;
e pa3paboTka KOHCTPYKIMM TEXHOJOTHYECKHX CKBaKUH, THAPOBPYOa, KaHAJIOB BBDKWIA,

CKBa>XHUH 3aKJIaaAKU U KOHTpOHbHO-Ha6J’l}OllaTeJ'lebIX CKBa>XHUH.



Ipemnaraemast TEXHOJIOTUsI OTHOCUTCS K OECIIAXTHBIM METOJAM J00bIUH ChIPbS, IIPEAIoIa-
raeT HCIONb30BaHNE KaK Ha OTJCNBHBIX Yy4aCcTKaX dKCIUTyaTHPYEMbIX OOBEKTOB, TaK U HA HOBBIX
MECTOPOXKICHUAX, HAXOIAIUXCS B CIOXKHBIX T'OPHO-TEOJIOTHUECKUX YCJIOBHSAX, MOJHOCTBIO HC-
KIII0YaeT HaXOXKICHUE JIOAeH moj 3eMiéH, 03BONIsAeT KOHTPOIMPOBATh M MPEIOTBPAIIATE CABH-
JKEHHE TOPHBIX MOPOJ M MPOBAJIbI 36MHON MOBEPXHOCTH U, TAKUM 00pa3oM, o0JajaeT MOJIOKHU-
TEIbHBIM 3KOIOINYECKHM IOTCHIHAIOM.

Kommnekcnoe ucnonb3oBanue cxeM III'Y+CI'T no3Bosnsier caenaTs npouece noxyueHus ra-
30BOT0 KOHIEHCATA IOTOYHBIM U yIPABILIEMBIM.

OCHOBHBIMH IPOAYKTaMH ra3uuKanuy Oy1yT SBIATHCS FE€HEPATOPHbIE Ta3bl U XKUJKHE YI-
JIEBOAOPOMBI IS IIPOU3BOCTBA aMMHAKA U METAaHOIA.
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HCIOJb30BAHUE CEMCMOPA3BE/KH C EJBIO YTOUHEHUS
HWHXEHEPHO-TEOJIOTHMYECKHUX YCJIOBUI CTPOUTEJILCTBA
TOHHEJIEI METPOIIOJIMUTEHOB

'Ha6aros B.B., *Mziomoe C.B., "Muponos C.H.
'Mockogckuit TOCYJIapCTBEHHBII rOpHBIN yHUBEpcHUTET, MockBa, Poccns;
2
00O «I'eonoropassenka», Mocksa, Poccust

Beenenue. /{51 noseieHns 3¢ GeKTHBHOCTH U 0€30MaCHOCTH TOPHO-CTPOUTENBHBIX PaboT
HPH TIPOXOJIKE TOHHENCH U BO3BEICHHHU COOPY>KEHHII METPOIOINTEHAa HEOOXOIMMO KaueCTBCHHOE
MPOTHO3UPOBAHNE WHKEHEPHO-TCONOrHYECKUX YCIIOBHiT CTPOUTENbCTBA. BypeHneM CKBaKHH 3Ta
3a/ia4ya pelacTcs TOIbKO YaCTHYHO [1]— ceTka CKBaXKMH MOXKET MMETh OOJIBIION IIar 1o IPpUYH-
HaM JIOPOTOBH3HBI, JTHOO0 HEIOCTYIMHOCTH IUIOMIAIO0K isi OyPEHHs M3-3a BBICOKOW IIOTHOCTH 3a-
cTpoliku. Jlaxke Ha HEOONBIIOW CTPOUTEIBHOM IUIOMAAKE C OJHMHAKOBHIME CPEIHUMH OLCHKAMHU
KapCTOMPOSBIICHNUS, MOTYT HaOIIOIAThCSI YUACTKH C ONAronpUsTHBIMA M HEOIATONPHUSTHBIMA YC-
noBusiMu [2]. s peneHus yKa3aHHON IPoOIeMbl MPUMEHSIOT METOABI CeiicCMOPa3BEAKH U Ieo-
PaAHOIIOKALNIO, TOTOMHSAOMNE HHOOPMAIHOHHYO KapTHHY ITOA3EMHOTO POCTPAHCTBA.

3amaun. [Ipy npoXokaeHUN IIUTOM KPYTOIAJAalOINX Pa3HOPOHBIX CIIOEB MaccuBa [6] BO3-
HHKAeT OMACHOCTh BO3HUKHOBEHNUSI HEPABHOMEPHOTO [aBIICHHUS Ha 3a00ii 1 00Ky TOHHEIS, TIPH-
BOZSILIIME K BbIBaJaM B 3a00€ C pa3pylICHHEM POTOPHOIO OpraHa W K MCKPHMBIICHHIO Tpacchl [3].
CyIIecTBYIOT IPOOIIEMBI BCIUTBITHSL KOJIEIl TOHHEJIS MOCIIEe MX BBIXOJA U3 XBOCTOBO! acTH IuTa [4],
M3HOCA IEMEHTOB pabodero opraxa [8], CBsI3aHHbIE C PA3IMYHBIM CTPOSHUEM TOJIIIN.

30
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TEXHOreHHbIA
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necku [ ] useectuauu [—— Tpacca wura

Puc. 1. I'eonornueckuii pazpes o61acTi re0hU3MIECKIX N3BICKAHUH.

Ha puc. 1 npexacrasieH paspes3, HOCTPOSHHBIH IO pe3yJbTaTaM OypeHHs M WILTIOCTPHPYIO-
[IUA CUTYAIUIO, TPEOYOIIYIO TOMOIHUTENbHON HH(POPMAIIUH 110 YCIOBUSIM IPOXoaKU. B Touke 1
Tpacca IMHTa BBIXOAWT W3 TJIMH B BOJOHACBILICHHBIC IIECKH U l'lepeXOI[I/IT B U3BECTHSIKH 2 KaK
BUJIHO M3 PUCYHKA, TOJIIIA U3BECTHSAKOB 3 B CEpEe/IMHE yyacTKa HepecTaéT MpocMaTpUBAThCS. DTO
IaéT BO3MOXKHOCTB IPEANoJIaraTh HaJM4Me 3[eCh HapyIIeHHOH obnacTu. Pa3pes, mocTpoeHHbIH
M0 CKBO)XHHAM, HE JAET IMOJHOTO TOHUMAHWs, B KaKHX YCIOBHAX OyJeT HNPOXOJHUTH IUTOBAs
npoxozka. I'eopru3nvecKiMu UCCaeJOBAaHUSIMH 3/1€Ch MOTYT OBITh YCTAHOBIICHBI: TITyOUHBI 3alie-
raHusl U3BECTHSIKOB, HAIMYUE YCIIOBHI IS Pa3BUTHS KapCTOBO-CY(D(O3HOHHBIX MPOLIECCOB, JaHa
OIIEHKa HeCyIlIel crmocoOHOCTH IpyHTOB. [IpuMepoM pelieHHs 3THX 3a/a4 CIyKaT pe3yJbTaThl
ceiicMopa3BeIouHbIX paboT, MPOBOIUBIIKECS Ha IUIONIAIKE U OTPAXKCHHBIE Ha PHUC. 2.

Merton uccienoanuii. CelicMU4ecKre HCCIEIOBAHUS BEHCh METOJIOM OTPaKEHHBIX BOJH B
Moandukanun odmel rryouHaoi Toukn (MOB OI'T). HMcnonb3oBanack ceficmoctanuust TEJICC-3
¢ cericmonpuémunkamu GS-20 DX. [lar mexxny gaTaukaMu — 2 M (IJIMHHA YCTAaHOBKH 46 M) U 5 M
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(I[J'II/IHa YCTaHOBKU 115 M). Cameble JaJIbHUE BbBIHOCHI HAaXOJAWJIUCh Ha PAaCCTOSIHUHN 1O ITOJIOBHHBI
JUIMHBI YCTaHOBKH.
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Puc. 2. Pe3ynbrarsl M3bICKaHUH, HaNIPaBJIEHHbIX HA OLIEHKY HAPYIIEHHOCTU MAacCUBa JUlsl yTOUHEHUS
YCJIOBHUI IUTOBON MPOXOJIKU: @ — BEPTHKAIIbHBIH pa3pe3 BU3yaIM3UPOBAHHBIN KOAUPOBAHUEM aMILIUTY T
C NOMOLIBIO L{BETOBOM raMMbl, O — BEPTUKAJIbHbINA pa3pe3 B BUE BOJTHOBBIX (JOPM; B — CKOPOCTHON 3aKOH

PesynbraTel. Ha mosty4eHHBIX [TyOMHHBIX paspesax Mo npouiko, NpoiHIeHHOMY HepIeH-
JKYJSIPHO paspesy (puc. 1), mpocMaTpuBaeTCsi XOPOIIO BBIPAKEHHAs! HapyIIeHHas 00lacTh BO-
poukooOpasHoit ¢opmbl 1 (cM puc. 2 a). BunHa och cuH(pa3HOCTH, 00pa3oBaHHas KPOBJIEH W3-
BECTHSKOB 2, Tepstomasics Ha ydacTtke 35-50 m. Ha puc. 2 B npencraBineH HHTEpHIONINPOBAHHBINA
JIBYMEPHbIH CKOPOCTHOH 3aKOH, KOTOPbIH MIUTIOCTPUPYET elle OJHY 0COOEHHOCTb 3TOr0 reoMac-
CHBa — BapbUPYEMOCTh CKOPOCTHOM MOJENIH BAONb 10 Npodumo. B obmactu morpe6&HHOI Bo-
POHKHM HaOJIOJAeTCs JOCTATOYHO CYLIECTBEHHOE MaJICHHE CKOPOCTEH, MPU KOTOPBIX HPOUCXOJUT
korepeHTHas cymmanus o OI'T. B nenom, Bech KOMILIEKC NPUBEICHHBIX (JAKTOPOB yKa3bIBaeT
Ha TO, 4TO B 00cieyeMoil 00JIacTH BIIOJIHE MOXKET MPUCYTCTBOBATh MOrpeOEHHAsT KapCTOBast BO-
POHKa ¥ CTOMT PAacCUHUTHIBATH HA BBICOKYIO KapCTOBO-CY(H(O3UOHHYIO OACHOCTb.

Cnenuguka merona. HecMoTpst Ha 10CTaTO4HO OOJIBIIYI0 HH(POPMATUBHOCTH PE3YIIBTATOB,
OJIHU JIUIIb CEHCMUYECKHE HCCIICHAOBAHMS HE NAIOT aOCOMIOTHO MOJHOW KapTHHBI 00 obciiemyeMoit
IUIOLIA/IKE. 3/1eCh elle pa3 CTOUT YIOMSHYTh O HEOOXOJUMOCTH MCCIIEIOBAHHI KOMILIEKCOM METOJIOB,
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TIOCKOJIBKY JUTSL PA3IMYHBIX METOJJOB XapaKTEPHO CYIIECTBEHHOE BAPEUPOBAHNE UX BOZMOXKHOCTEH OT
IUTOLIA/IKK K IUIOIA/IKe M Pa3MyHasi YyBCTBUTEIBHOCTH K nomexaM. CelicMopasBeqKa JOCTaTOYHO
YyBCTBUTEJIbHA K CEHICMUYECKUM TEXHOTCHHBIM IIIyMaM, O/THaKO ITOMEXOBOE CeiicMHYecKoe T0Jie He
SIBJISIETCSI IPOOJIEMOMH 11 T€OpaAMOIIOKAIN M AJIEKTPOpa3Benky. [ ryOrHa 30HANPOBAHMS METOZIOM
reopaMoIoKalluy CHIbHO 3aBHCUT OT TUIOB IpyHTOB. OjtHaKo 1eneBas riryouHa B 30 M BIIOJIHE J10C-
THXKMMa TeopaiapaMu, X0OTs U TpeOyeT CIOKHBIX TEXHUYECKHUX peteHuit [5, 6] (cm. puc. 3).

Puc. 3 Buemnunii Bua reopagapa TP-I'EO-00-12 «Anakonnay npoussozactsa OOO «I'eonoropaspeskay
(anTenHsl 1o 7.07 M, 1o NATh cekuuii kaxaas). nuna pagapa — 16 m

3akuouenne. Vcronp3oBaHne WHKEHEPHOH ceficMOpa3BeAKH MO3BOJSCT MOTyYaTh Goee
MOJIHYIO HH(POPMAIHIO 00 HHIKSHEPHO-TEOJIOTHUECKUX YCIOBHAX y4acTKa CTPOUTEIHCTBA METPO-
MoJIMTeHa. B KauecTBe pelraeMbIx €10 3aa4 MOTYT BBICTYIATh: ONPEACICHHUE [Ty OHHBI 3aIeraHus
IPaHUI] C PE3KHM M3MCHECHHEM MEXaHHYECKHUX CBOMCTB, YCTaHOBICHHE KapCTOBO-CY()(HO3HOHHOIM
OIIACHOCTH, ONPE/ACICHNE YPOBHEI IPYHTOBBIX BOA M APYrHe 3afadr. I10NHOTY U JOCTOBEPHOCTH
Pe3yJIbTaTOB MOXKHO YBEIMYUBATH, TOMOJHSIS CEHCMOPa3BeI0YHbIC padOThl APYTUMH reodusmye-
CKUMH METOAaMH (Te0paanoIOKalneil, 3JIeKTPOPa3BEIKOMN ).
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O IIEJIECOOBPA3HOCTH MCIOJIb30BAHUA TBEPJAEIOIIEM
3AKJIAIKHA ITPU PABPABOTKE CEBEPOYPAJIbCKHUX
BOKCHUTOBBIX MECTOPOXJIEHUI

BproxoBenxkuii O.C., baiipamryosa JL.A.
Poccuiickuil rocy1apcTBEHHBIH Fe0JI0rOpa3BeA0YHbIN YHUBEPCUTET
M. C. Opmxonukuase, Mocksa, Poccust

CeBepoypabCcKoe MECTOPOJXKJICHHEe OOKCHTOB MMeEeT OOJIbIINE 3amachl BBICOKOKAYEeCTBEH-
HOTO CBIPBSI U SBJISIETCS BaXKHOM yacTbio pecypcHoil 6a3sl PYCAJla (komnanus Pycckuil amomu-
HUR).

ITo onenkam cnenuanuctoB, CeBepoypanbCcKoe MECTOPOXKAEHUE ellle OylIeT 3KCILTyaTHPO-
Batbes 30 net.

Cesepoypainbckuii 6okcutoBblid pyaauk (CYBP) ocHoBan 2 ampenst 1934r., pacrionoxeH B
Caepasnosckoit obnactu. Ero MouiHocth coctasnsieT 3,4 MIH. TOHH OOKCHTOB B 0. DTO OCHOB-
HOM mocTaBuuk 6okcura B Poccun — 70% noGpiBaeMoro 6okcura B CTpaHe.

T'opHo-reonornueckue ycnoBusi pa3pabotku CeBepoypaibCKOro MECTOPOXKICHHS OTJIHYa-
I0TCSL 0CO00H CIIOKHOCTBIO: 3HAUUTEIIbHAS TIPOTSHKEHHOCTD IAXTHBIX THosiel (3-5 kM) u riryOuHa
ropusix padot (800-950 m), BeIcOKas 06BomHeHHOCTH (1100-1200 M3/q), M0’KapOO0NacHOCTh, MHO-
TOYUCIICHHBIE TCKTOHUYECKUE HAPYIICHUS U 3aKapCTOBAHHOCTb MAacCHUBa, JUHAMHUYECKOC IPOSB-
JICHHE TOPHOTO JIaBJICHHMSI.

Kpaiine HeynoOHBIM siBIIsieTCS 3ajieraHue miacta O0KCHToB oA yriioM 30 rpaaycos.

Pynubsie Tena CYBPa mnpencraBieHsl M1acTOOOpa3sHBIMH 3alieKaMH € MEpUIHaHATbHBIM
IIPOCTUPAHUEM NPOTSHKEHHOCTBIO OKOJIO 76 KM ¢ majieHueM Ha BocTok 20-35 rpaycos.

Boxcuts! pacripoctpanstorcs Ha rimyouny 6omiee 1500 m.

C yBenudeHueM riryOuHbl ropHbIX padboT 10 800-1500 M u 6onee Ha maxtax CYBPa o6ocr-
puiach npodiema 3hGEeKTHBHOrO 1 0COOCHHO 0€30IaCHOr0 BEACHHUS FOPHBIX PadoT B CBA3H C PO-
CTOM IIPOSIBJICHUH TOPHOTO JAABJICHUS.

MecToposkeHre pa3leleHO Ha Y4YacTKH, Haubojee KPYIHBIMH M3 KOTOPBIX SIBISIOTCS
«Kpacnas lanmoukay, «Kansunackuity, «HoBokanbHHCKHID.

HccnenoBanusamMu Ha 0TpabOTAaHHBIX ydacTKaxX Oblia BBIIBIEHAa 3aKOHOMEPHOCTB Ipeodiia-
JIaHMs TOM WIIM UHON Pa3HOBHIHOCTU OOKCUTOB B 3aBUCHMOCTHU OT MOIIHOCTH PYJHOTO Tea.

Jlo06brua pyap! Ha pyaHuke 10 1972 roga npou3Boauiack B OCHOBHOM KaMEpHO-CTOJIOOBOI
CHCTEMO# M CHCTeMOH cI0eBOro obpyuieHus. [[puMeHeHHe 3THX CHCTEM MPHBOAWIO K 3HAYH-
TEJIBHBIM NOTepsiM OokcuToB. C IIeIbI0 yMEHBLICHHS MOTEph OBLIO NMPH3HAHO 1IEIeCO00pa3HbIM
MEepeiiTH Ha CUCTEMBI C 3aKJIAJKOi BhIPAOOTaHHOTO MpocTpaHcTBa. Kak mokasan OmbIT KCIUTya-
Taruu mwaxTel Ne 15, cHCTEMBI ¢ 3aKJIaIKOW MO3BOJISIOT 3HAYMTEIFHO CHU3UTH NOTEPH OOKCHTa
[1].

Ha CYBPe npumMeHSIoTCs CIeayIomue CHCTEMBI Pa3pabOTKH: KaMEepHO-CTOJI00Bas, Kamep-
HO-LIEJTMKOBAs C 3aKJIA/IKOM M CHCTeMa CJI0eBOro oopyenus. O61acTh NPUMEHEHHS BBICOKOIPO-
N3BOAUTENILHOW KaMEpHO-LIEIMKOBOI CHUCTEMBbl Pa3pabOTKM C 3aKJIaJKOH OrpaHHYeHa MOLIHO-
CTBIO pyAHOTo Tena 10 6-8 M. Tam, re MOIIHOCTh MPEBHIIIACT 8 M, MECTOPOXICHNE OTPabaThIBa-
€TCs1 CUCTEMOH CJI0€BOro 00PYILECHHs, TEXHUKO-DKOHOMHUYECKUE [0Ka3aTe N KOTOPOH CerojiHs He
MOT'YT YAOBJETBOPSTH MPEANPHATHE. B CBsI3U ¢ 3THM Ha pyJAHHKE IPUMEHSIOTCS KOMOMHUPOBAH-
HbI€ CUCTEMBbI Pa3pabOTKU MECTOPOXKICHMS, B NEPBYIO OUYEpEAb C 3aKJIAJKOH OYHUCTHOrO IMpo-
cTpaHcTBa [5].

CucteMbl ¢ TBEP/CIOLICH 3aKJIA/IKOH MTO3BOJISIOT 00ECIIEUUTh YCIOBUsI 0€30MacHOCTH Tpyaa
MIpY TIOBBIIICHHOM TOPHOM JAaBJICHHUH, a TAK)KEe 3HAYNTEIBHO CHU3UTH MOTEPH PYJIbl, OCTABIIEMON
IpY KaMEpHO-CTOJI00BOM cucTeMe B enukax [2, 3].

BeinonHeHHbI aHaMM3 onbita paboTsl 3akaagouHblx koMmiekcoB B CCCP u 3a py6exom, a
TaKke NMpUMeHeHHs TBepaeroulel 3aknagku Ha CYDBPe, mo3Bonun HaMeTHUTh OCHOBHBIE ITYTH
CHIDKEHHSI ce0ECTOMMOCTH IPHUTOTOBIEHHUS U JIOCTaBKH TBEPIACIONIECH 3aKIaoYHON CMECH B ycC-
noBusix maxtel Ne 15-15 6uc CYBPa: ucnone3oBanue 0ojee JEMIEBBIX BDKYIINX KOMIIOHEHTOB;
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HOJIHASL WM YacCTUYHAs 3aMEHA IPHBO3HOTO M3BECTHSIKA IOPOJOH M3 MPOXOMUCCKHX 3a00€B, Ie-
PEeXol1 OT MHEBMATHYECKOTO TPAHCIIOPTA 3aKJIa0YHON CMECH K THAPABINYECKOMY.

Ha ocHOBe aHanM3a OpPHO-TEXHUYECKHX YCIOBUH 3KCIuTyatanuyu MectopoxacHus CYBPa
pa3paboTaHbl palMOHATIbHBIE BAPUAHTHI TEXHOJIOTHYECKHX CXEM IPUTOTOBIICHUS CMECH M KOHCT-
PYKIHMSI TPAHCHOPTHO-3aKJIa0YHOI0 KOMIUIEKCa s IPUOTOBJIECHUS TBEpAECIOLIEH cMecH ¢ pas-
JIeNbHOM TUIPOJOCTABKONH KOMIIOHEHTOB (PacTBOpa BSHKYLIEr0 KOMIIOHEHTA M MHEPTHOT'O 3ariol-
HUTEJIS) K 3aKJIaJbIBACMBIM KaMepaM M CMELIMBAHUEM UX B IICPEABIDKHOM 3aKIa09HON YCTaHOB-
ke ([13Y), obecneunBaromieii 10CTABKY TOTOBOW CMECH B BRIPAOOTAHHOE MTPOCTPAHCTRO.

IIpuMeHeHHE MpeaIaraeMoil TEXHOJIOTHH 3aKIaJ0YHBIX PabOT CHIDKACT IKOJIOTMYCCKHI
yuepb OKpy»Karomiei cpesie 3a CueT YTHIN3AlUK IIaxXTHOH mopoapl 6e3 BbIIaud ee Ha IOBEpX-
HOCTb, COKPAILCHHS IUIONIAIeH, 3aHIMAeMBbIX CYLIECTBYIOIMMH OTBaJIaMH.

3aknazka BHIPaOOTaHHOTO IPOCTPAHCTBA TBEPACIOUIMMU CMECSIMH TTO3BOJISIET YCIICLIHO pe-
IIUTH LENBIH Pl PA3IMYHBIX 110 CBOEMY XapaKTepy CJIOXHBIX IPoOJeM 1o odecriedeHuto Oiaro-
NPUATHBIX YCJIOBHIl BEACHUS TOPHBIX PabOT, BAXKHEHIIMMH U3 KOTOPBIX SIBJISIOTCS MOBBIIICHUE
0€30I1aCHOCTH OYMUCTHOH BBIEMKH, COXpaHEHHE 3€MHOH MOBEPXHOCTH, HPERyNpexIeHHe dHI0-
TeHHBIX TI0’KapOB, OIepekKaroIIas pa3padoTka Py pa3IMIHbIX COPTOB U T.JI.
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MATEMATHUYECKOE MOJIEJIMNPOBAHUE YCTOMYUBOCTH
KOHTYPA IOJA3EMHOM T'OPHOM BBIPABOTKH B 3AKPEIIEHHOM
I'PYHTOBETOHHOM MACCHUBE

'Bosikosa 0.A., Masixun C.B.
'o.volkova@gorkapstroy.ru, OO0 T'opKanCrpoit, Mocksa, Poccus; %isvl 1@mail.ru,
Poccutiickuii rocy 1apcTBEHHBIH I€0JI0ropa3Be0UHbI YHUBEPCUTET
um. C. Opmxonukuaze, Mocksa, Poccust

Hcnonp30BaHue MeTOJa THAPOCTPYHHOW LEMEHTAIMU HPH MPOXOJKEe TOPHBIX BBIPAOOTOK
MOBBIIIAET HAYYHBIH MHTEPEC K COBEPIICHCTBOBAHUIO JAHHOW TEXHOJOTMH. [IpakTHueckas cyTb
COCTOUT B YCTPOMCTBE KOHCTPYKTHUBHBIX JJIEMEHTOB M3 YKPEIUICHHOIO IrpyHTa (IpyHTOOETOHA), C
MOMOIIBI0 KOTOPBIX MOTYT PELIaThesi BCE BO3HHUKAIOIIME MPOOJIEMBbI KaK CBS3aHHBIE CO CTPOU-
TEIbCTBOM HOBBIX HJIM PEKOHCTPYKIHMEH (YCHIICHHEM) CYIIECTBYIOIIMX COOPYKEHHH, Tak U C
obecrieueHneM 0€30IaCHOCTH WM YCHICHHEM CYIIECTBYIOLIMX CTPOCHMH, HAXOISIIMXCS Ha MPHU-
JICTAIOIINX TEPPUTOPHSIX. V3 OOLIMPHOrO CITHCKA MPAKTHYSCKUX MPUIIOKEHUH TEXHOJIOTHH THJI-
POCTpYHHOI IIEeMEHTALH MOYKHO IPUBECTH OCHOBHBIE:

— KpeIUIEHHEe CTEHOK M JJHA KOTJIOBAHOB IPH CTPOUTENILCTBE MOJ3EMHBIX COOPY)KCHHI B
0OBO/ITHEHHBIX M HEYCTOWYUBBIX IPYHTAX;

- yCTpOﬁCTBO l'“pyHTO6eTOHHbIX BEPTUKAJIBHBIX apMHUPYIOIIUX DJIEMEHTOB B OCHOBAaHUU
MPOEKTUPYEMBIX (DYHIAMEHTOB IUIMTHOTO, JIGHTOYHOTO HJIM CTOJ0YaToro Tuma (ycTpoicTBO JIeH-
TOYHBIX (byH)laMeHTOB " CIUIOIIHBIX (byH}IaMeHTHbIX IUTAT OCYIICCTBJIACTCSA B3aUMHO II€peEce-
KAaIOIMMHUCS TPYHTOOCTOHHBIMI MAaCCUBAMH;

— YCTPOWCTBO TI'PYHTOOETOHHBIX KOHCTPYKLMH C apMHPOBAHHEM >KeJIe300€TOHHBIM cep-
JEYHUKOM HJIM CTaJbHBIM KapKacoM;

— CIUIOLIHOE YKPEIUICHHE MAacCHBa HEYCTOWYMBBIX 'PYHTOB ITyT€M CO3aHHUS B3aHUMHO IIe-
PECeKalONINXCsl 3aKPEIUICHHBIX JIEMEHTOB MAcCHBa JHS MOCJICAYIOLIEro MPOBEACHHUS IPOXOade-
CKUX paboT Mo yCTOW4YHMBOW mopojae (TPYHTOOETOHY) C periaMEHTUPOBAHHBIMU (HH3UKO—
MEXaHHYECKHMH CBOHCTBAMH;

— YCTpOWCTBO MPOTUBO(UIBTPALIMOHHBIX 3aBEC CIOCOOOM «CTEHA B MACCHBEY JUIS 3ALLUTHI
BOJIOHOCHBIX TOPU30HTOB M MPEIOTBpaIleHUs GUIIBTPAIIMOHHBIX JedopMaliuii 6eperos pek, ruj-
POTEXHUYECKUX COOPYKEHHIA;

— TpOBEJCHHE MPOTHBOOIOJI3HEBBIX MEPONPUATHI MyTEM COOPYKEHHs MOAMNOPHBIX CTEH
JUTSL IOBBILLIEHHS YCTOHYMBOCTH CKJIIOHOB U OTKOCOB.

DTa TEXHOJIOTHS MpEeJyCMaTPHBAET Pa3MbIB U paspylleHHE TPyHTa IOJ BO3ACHCTBHEM
sHepruu ctpyu (umeromieii aasienue 10 80 MIla) nemeHTHO# cycnieH3ueil, mpyu 0JHOBPEMEHHOM
CMEILICHHH ¥ YaCTHYHOM 3aMEIIECHUH IPyHTa [IEMEHTHOW cycrien3uel. B pesyibrare mocie TBep-
JICHHs] TPYHTOLIEMEHTHOI Macchl, 00pazyeTcsi [PyHTOOETOH, B KOTOPOM POJIb 3alOJHHUTENS UIpa-
FOT YaCTHIBI U arperatsl pa3MbIBaeMoro rpyHta. I1o cBoeMy cocTaBy IOJIy4aeMblil IpyHTOOETOH
MOYXeT OBbITh OJM30K K MEJIKO3CPHUCTHIM OETOHAM, OCOOCHHO €CIIM pa3pyIIaeMblil TPYHT Mpe/-
CTaBJICH MECUYaHBIMH Pa3HOCTAMHU. OHAKO B OTJIMYHE OT OOBIYHBIX OETOHOB IPYHTOOETOH, IOy~
YaeMbIi TI0 CTPYHHOH TEXHOJOTHH, XapaKTepU3yeTcsl CYIECTBEHHO MEHBIIEH OIHOPOJHOCTHIO,
Jaxe B TeX CIIydasix, KOrja Juisi e€ MOBBIIICHHS HCIOJIb3YIOTCS ClICHUaIbHbIE IIaCTU(GUINPYIO-
mue nob6aBku. TemM He MeHee, €CM YYHTBIBATH COOTBETCTBYIOLIMM 00pa3oM 3Ty HEOJHOPO.-
HOCTbD, l'lOJ'lyLlaeMbll\/’l MaTe€pruaj] MOXXHO C YCIEXOM HCIOJIB30BaTh AJId CO34aHUsA TEX WK HHBIX
9JICMEHTOB MH)XCHEPHBIX KOHCTPYKUHH (II0J3EMHBIX, HOAIOPHBIX U T.I1.). Ha ceroansmnmii neHn
BBICOKAasA M3YYCHHOCTb CBOJCTB mojry4acMoro marepualia )laéT BO3MOXXHOCTH IPOTHO3UPOBATH
MPOYHOCTH 3aKPEIUIIeMOro MaccuBa. [lociie u3ydeHus CyIecTBYOLIEH TEXHOIOTHYECKOI CXeMbl
3aKpeIIeHHs] TPYHTOB METOIOM THIPOCTPYHHOM HIEMEHTAIMK U TTOCHIELYIONIEr0 aHaIn3a MPaKTh-
YECKHX Pe3yJIbTaToB, BCTAET BOIPOC O HEOOXOJUMOCTH €€ ONTHMH3AIMU. ITO HEOOX0JUMO B Iie-
JISIX CHIDKCHHSI MaTepHANIbHBIX U (DM3MYECKUX 3aTpaT Ha CTPOMTENbHbIe padoThl. Tak, Hanpumep,
IpU CTpouTeNbcTBe TOHHeNned "Bospinoi JIeHUHrpaakn" 3aKperyIeHHIo MoIBeprajicsi Bech yda-
CTOK HPOXOJKH pa3BelOYHBIX LITONEH. Pa3paboTka rpyHTa MPOMCXOMIA FOPHONPOXOIYECKUM
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KOMOAfHOM C TOC/IeyIoNel yCTaHOBKOM paMHOro KperuieHus. CleyoliM TaroM apMHUpOBa-
JIMCh U OETOHMPOBAIKCH CTEHBI, JIOTOK M IOTOJIOYMHA BBIPAOOTKU. 3aKperjieHHe MaccuBa U I0-
ClleyIonasi MpOXO0/Ka BhIPAOOTOK HMEINH IMOBBIICHHYIO TPYIOEMKOCTh B MPOU3BOJICTBEHHOM
uKIe pabor.

Ipeiaraemast TeXHOJIOTHYECKAsE CXeMa MPOXOAKH FOPHBIX BBIPAOOTOK B TPYHTOLIEMEHTHOM
MaccHBe pa3padaThiBaach ¢ LEJIbI0 ONTUMU3ALMK 3aTpaT Ha TOPHONpPOXoadeckue padbotsl. s
YHUCJICHHOTO MOJICJIMPOBAHUS U 10A00pa HEOOXOAUMBIX MAPaMETPOB HUCIIOIB30BAIICS HPOrPaMM-
Hblil komIuteke Phase-2 ¢upmber Rocsciense, OCHOBaHHBIH Ha METOAE KOHEYHBIX 3JIEMEHTOB. B
Ka4ecTBe MPOYHOCTHOTO KPHUTEPHUS] MATEPHATIOB MOJIEIH HCIOJIb3yeTcss 0000IEHHBIN KPUTEPHid
Xyka-bpayHna. Tum nopossl, B COOTBETCTBHH C 3TUM KPUTEPHEM, 3a1aéTCsl IIPU TIOMOIIHU SMITUPH-
yeckux KoHcTaHT mi, GSI u D, onpenensieMbix B COOTBETCTBUU C OCOOBIMH 3KCIIEPHMEHTAIBHbI-
MH HaTypHBIMHU M J1aOOpaTOPHBIMU METOJMKAaMHU, KOTOPbIE IIPU3BaHbI CBSI3aTh UX CO CBOWCTBaMH,
CTPYKTYPHBIMH 0COOEHHOCTSIMH, CTENIEHBIO TPEIIHHOBATOCTH MOPOJHOTO MACCHBA.

Ha nepBoii cragum MoxenupoBaHus Oblia BbIOpaHa ropHasi BEIpaOOTKa KPYIJIOTO CEYCHHS
JTUaMETPOM 2 M, IIPOXOJMMasi B 3aKpEIUIEHHOM MaccuBe Ha riyoune 50 metpos. [Ipu aTom 3akpe-
[UICHHE HOCHJIO YaCTHYHBIN XapaKTep U IPYHT B Teje BBIPAOOTKH HE ObLI MOJIBEPIKEH 3aKperie-
Huto. JlaHHBIH croco0 obierdaer npoxoaueckre paboThl U UCKITIOYAET HEOOXOAUMOCTh HCIIOJb-
30BaHMs KOMOaitHa 171 pa3pylleHus TPYHTOOESTOHA.

B rpyHTOBBIH COCTaB 3aKpeIIIEMOr0 MacCHUBa BXOJMIM II€COK, CYIECh, CYIJIMHOK M TIJIMHA.
IIpoyHOCTh HAa OJHOOCHOE CHKATHE IPYHTOOSTOHHOTO MaccHBa MPHHUMAIIAch paBHoi 6 MIla. B nan-
HOM city4ae Kod((hHIMEHT 3amaca MPOYHOCTH Ha KOHTYPE TOPHO# BHIPAOOTKH MEHbIIIe 1, 4To cBHIE-
TEJILCTBYET O HEYCTOWYMBOCTH U BO3MOYKHOCTH OOPYILIEHHUsI TOPOJT B TPAHULIAX KOHTYpA.

Ha BTopoM 5Tamne BOKpyr ropHOit BRIpaOOTKH OBIO CMOACIHUPOBAHO 3aKPEIHTEIBHOE KOJTb-
110. PHU3HUKO-MEXaHHYECKHE CBOWCTBA 3aKPEILIEHHOIO KOJIbIIa ObUIM TPUHSATHI BBILIE, YeM Y OC-
HOBHOrO MaccuBa. [IpOYHOCTh Ha OJHOOCHOE CKAaTHE 3aKPEHMHUTEIbHOTO KOJbIa NMPHHUMAJach
paBHoit 10 MITa. ITo reoMeTpHYECKHM XapaKTepUCTHKAM 3aKPEIUTEILHOE KOJIBIIO TOXIECTBEHHO
30HE OOpYIIEHUS TOPOJ U cocTaBisieT 32% MPOLEHTOB OT IuIoaau Beipabotku. Koadduuuent
3araca MpOYHOCTH HAa KOHTYpPE TOPHOM BBIPAOOTKHU BBIIIEC HJIH PaBeH 1, YTO CBUICTEILCTBYET 00
YCTOHYMBOCTU Ha KOHTYpE TOPHO# BBIPaOOTKH. [ XapaKTepPUCTHKU YCTOWYMBOCTH FOPHOM BbI-
pa6OTKl/I TakK XK€ (b“KCMpOBaJ'll/ICb BEPTHUKAJIBHBIC U TOPU30HTAJIBHBIC CMCIICHUSA. 3Ha‘leHl/I${ BEPTHU-
KaJIbHBIX M TOPH30HTAIBHBIX CMELICHHIT He HpeBblmany 2 cM. McXoas U3 3Toro, MOXXHO CIIeIaTh
BBIBOJI O BO3MOXXHOCTHU HCIIOJIB30BAHUsS TPEAIaraeMoil TEXHOJIOMU HPH IPOXOJKE BBIPAOOTOK B
YCIIOBHSIX TUIOTHOM TOPOJCKOM 3aCTPOHKH, TJie BOIPOC O HOBBILICHHE Je(OPMAIMOHHON CIIOCO0-
HOCTH I'PYHTOB SIBJISICTCSI OAHUM U3 OCHOBHBIX.

Pe3ynbTaThl YMCICHHOTO MOJCIMPOBAHUS MO3BOJISAIOT CHAENATh 3aKIIOYEHHE, YTO JaHHAs
TEXHOJIOTHsI 3aKPEIUICHUS] JaéT BO3MOXKHOCTh Pean30BaTh IPOXOAKY T'OPHOW BBIPAOOTKH IPH
YAaCTUYHOM 3aKPEIICHHH MacCHBa.

Tocnenyrouye cTaguy MoJEIMPOBAHUS ObLIM HAIPaBICHBI HA U3Y4YECHHE NU3MEHEHHS K03(-
(unmeHTa 3amaca Ha KOHTYpPE TOPHOM BBIPAOOTKH IPH JIOKAJBHOM 3aKPEIUICHHUH 3aIlUTHOTO
KOJIbLIa B 30HE CBOJIa BEIPAOOTKH, B 30HE OCHOBAHUs BHIPAOOTKH, B 30HE YYaCTKOB KOHIIEHTPALIUH
HAIPSDKEHUH MPU JaIbHEHIINX TOPHOIPOXOAYECKHX paboTax. M3MeHss Qu3HKO-MexaHH4eCKue
CBOIiCTBa IPyHTOOETOHA MyTeM J00aBICHUS IUIACTH()UKATOPOB WM apMHUPYIOIIUX DJIEMEHTOB
MOYKHO YBEJIHYHUTH IPOYHOCTHBIC CBOMCTBA 3aKPEIUTENbHOM 00IAaCTH ¥ ONTHMHU3HPOBATH 3aTpa-
ThI HAa JAIbHEHIINE CTPOUTEIbHO-MOHTa)KHBIE PA0OTHI.

IpuBeeHHBIH aHATN3, HA CTAJMU IPOCKTHPOBAHMS, TIO3BOJISIET COBEPLICHCTBOBATh TEXHO-
JIOTUYHYIO CXEMY TOPHONPOXOIYECKHX pabOT, yMEHBIIUTh MAaTEPUAIbHbBIE 3aTPAThl U ONTHMHU3H-
poBaTh CpPOKH padoT.

Hcnone3oBanue rpyHTOOETOHA BMECTO XKEJNE300€TOHOB B KaUueCTBE MaTepuaia Uil 3aKper-
JICHHSI TPYHTOBOTO MAaCCHBA MO3BOJISICT 3HAYUTEIIBHO CHU3HUTh Ce0ECTOMMOCTD ITPOXOJIKH BBIPabo-
TOK B HEOJIArOMOJyYHbIX, C HH)KEHEPHOH TOYKH 3PSHUS, yYCIOBUSIX.
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OIEHKA PABOTOCIHOCOBHOCTH OMYJIbCUOHHbBIX
B3PBIBYATBIX BEIIECTB «MMPET'EJIb» 110 PE3YJIbTATAM
MNPOBUTHUSA CTAJIBHBIX IVIACTHH

prarnH ILA., "Macios n.10., Masixun C.B., 30cokun P.B., *Iiaronos A.B.
'pavelbragin83@mail.ru, 000 «I'o6an Maiisuar Jxcruiosus — Pamay», Mocksa, Poccs;
%isv11@mail.ru, Poccuifckuii rocy1apCTBEHHBIN Fe0I0ropa3sBeI0uHbIi YHHBEPCHTET
nm. C. Opmxonukuaze, Mocksa, Poccus;

*osokinrv@alrosa.ru, AK «AJIPOCA» (OAO), Aiixan, Pecniy6muka Caxa (SIkytus), Pocens

IloBeIIEHHBIN KOHTPOIIb 32 KAYECTBOM M3rOTaBIMBAEMBIX HA MECTaX MPUMEHEHHS B3pbIBYA-
ThIX Marepuanos (BM), B HacTosiiee Bpems, ABISAETCS aKTyalbHOM 3aqaueil. s ocymiecTBieHus
9TOr0, MIOMMMO TPAJUIMOHHBIX METOIOB JIAOOPATOPHON OLIEHKH B3pHIBUATHIX MATEpHaoB, HEOO-
XOJMMbI HHCTPYMEHTAJIbHBIE M JJOCTYIIHbIE, KaK 110 CTOMMOCTHU, TaK H 110 KBAIM(HKALUM, METOIbI
JKCIIpecc-OleHKN paspyiutensaoit cuisl BM. [lpemiaraercs: skcriepuMeHTaNbHBIH CIOCO0 HAXO-
MKJCHUS T10KA3aTelsl IOJIUTPOIIBI IPOJYKTOB B3PbIBA SMYJILCHOHHBIX B3pbIBUaThIX Beuiects (OBB),
M3rOTaBIMBAEMBIX HA MECTax NPUMEHEHHSI 110 Pe3yIbTaTaM IPOOUTHS CTAIBHBIX IUIACTHH.

Ipu u3ydyeHnn IeTOHAMOHHBIX XapaKTePUCTHK dMYJIbCHOHHBIX B3pbIBUaThIX BellecTs (OBB),
Boimyckaembix Ha Afixambckom ['OKe (OAO «AJIPOCA») ObuiM TPOBEICHBI J1aOOpaTOpPHO-
MOJIMTOHHBIE MCIBITAHUSA IJIS OINpeNeNeHHs YIeNbHOW 00BEeMHOH pPabOTOCIIOCOOHOCTH BOJO-
osmynbcuoHHOTO BB « UPET'EJIbY.

B cootBercTBuH C [1, 2] Ha MeTaJIMYECKOH IIACTHHE BEPTHKAJIBLHO pAcIoyiaraiy LHIHH]I-
puyeckuit «6e3060moueunslity 3apsa BB. O6onouka 3apsna BB umena mamyro maccy u npod-
HOCTb, MaTepHa — DIIEKTPOTEXHUUECKHI KapTOH «CuHTodaekcey, Tonupnon 0,32 Mm).

3apsia XxapaKTepH30BalICs CIeyIOIUMH TapameTpaMu: L, R — JUIMHA U pajuyc 3apsja, CooT-
BETCTBCHHO; p,, D — HavyanbHas IUIOTHOCTh M CKOPOCTH JeToHanun BB, coorBercTBeHHO; ff — Mac-
coBas JIOJsI TBEPJIOTO MaTepHaa B MPOAYKTax B3phIBa.

boun ocymiectieHs! B3pbIBbI 3apsanoB ammonuta Ne 6JKB u UPET'EJIA. B xozne ombitoB
PETUCTPUPOBAINCH: INIOTHOCTH BB, ckopocTs neToHanny, quaMeTp 3apsaa, TONIIKMHA ITaCTHHBI,
IUIOTHOCTb MaTepHalia IJIaCTUHBI, JUIMHA 3apsijia, Macca pa3pyLIeHHOro MaTepuaia B MpoOoiHOM

L
orBepcTHU. [lNMHA 3apsija Ha3HA4aIach U3 BHITOJHEHUS yCIIOBHS R >5.
o
Ilo pesynbpraTaM IPOBEICHHBIX YKCIIEPUMEHTOM OHPEIEIsUICS KOI(P(PUIUESHT MONUTPOIBI k
npoxaykroB B3pbiBa IPEI'EJIS, a 3atem paccuntbiBasics KOd()(GHUIMEHT yaeabHONH 00beMHOMH pa-
6otocniocoonoctn MUPEIEJIS oTHOCHTEbHO amMmmonuTa Ne 6KB.
D¢ peKTHBHBII pasuyc IPOOOWHOro OTBEPCTHUS B INTACTUHE R, BBIYUCILUIHM 110 (opmye [1, 2]

M
—_
whp,,
rie h — TOJIIMHA IIACTHHBI; M — Macca pa3pyIIeHHOro MeTalla Ipu 00pa3oBaHUU NPOOOHHOro
OTBEPCTHS B «IIACTUHE-CBUETENE»; p,  — INIOTHOCTh METaJLIA.

R, = M

IIpn pacuerax MCXOIMIM U3 CIEAYIOLIETO COOTHOLICHHS MEXIY MapaMeTpamMu, XapakTepu-
3YIOIMMHU TIpoIiecc npoOos mIacTuHsI [ 1, 2]

Ry . 176kh Jo.p, . Q)

— =1

R, R, p*D(l,SSJr@ﬂ)

VY nenbHast 06beMHast paboTOCOCOOHOCTh J ompesessiiack u3 ypaBHenus [1, 2], yuutsiBast
TEPMOIMHAMHYECKHI KPUTEPUii C yIeTOM 3aTpar SHepruu Ha cxxuMmanue camoro BB [3]:

2 k=1
5o Pk kel (K i 3)
K =1fk+1)| 26 \(k+1)¥
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Y — yBenmueHne oObeMa B3PHIBHBIX Ta30B JI0 OKOHYAHH Ipolecca UX 3PPEKTUBHOTO pa3-
PYLICHHS CPE/Ib 0 CPAaBHEHHIO C HauabHbIM 00beMoM BB (mpuHuMaercst paBHbiM 1).

IIpn BEITIOJIHEHMM PAcUETOB 3HAYCHUS IOKa3aTess MOJMUTPOIBl it amMMoHuTa Ne 6)KB
MIPUHUMAITH B COOTBETCTBUU C TAaHHBIMH PaboOThI [4].

PesyabTaTnl pacyeToB.

A. IlepBOoHaYaNbHO OINpENEIUM YIEIbHYI0 HEProeMKOCTb Pa3pyLIeHHs CTaIH B HCIOJb-
3yeMBbIX IUIACTHHAX.

Jl1st 3TOrO MCHoNMb3yeM pe3ysbTaThl Mpo0Ost IUIACTHHBI TIPU B3pBIBE 3apsia aMMOHMTa No
6)XB. Mmeem crienyromue JKCIepUMEHTanbHble MaHHble: M =2,9575 kr; p, =7830 Kr/m>;
h=0,018 M; f=0; R,=0,1M; p,=1100 kr/M®; D =4866,1 m/c.

Kosdpdunuent nomurponsl k mpoxykToB B3pbiBa aMmMmoHuTa Ne 6)KB mpu mmotrHOCTH
p.=1100 kr/M° npurEManu paBHbIM 2,63 [4].

Ha ocnoBanuu (2) HaxomuM >((eKTHBHBIH pajuyc MpOOOHHOro OTBEPCTUs B ILIACTUHE
Ry =0,0817 m.

VY aenbHas SHEProeMKOCTh Pa3pyLICHUs] MaTepualla IIACTUHBI onpeensercs u3 (2) u pas-
Ha (f=0)

R@

[ 2
- ITJ :
o= 0,806~7°(%] =4,407-10° Ta. 4)

b. OxcnepuMeHTanbHble AaHHbIE IpH B3pbIBe 3apsna UPEIEJLA: M =2,8573 kr; p, =7830
kr/m’; h=0,018 M; f=0; R,=0,1 m; p,=1330 xr/m’; D =4900,1 m/c.
DddexTuBHBIN paanyc NpoOOHHOT0 OTBEPCTHS B INIACTHHE PaBeH
R, =0,0804 m. (5)
Ha ocnoBanuu (2), (4) u (5) onpenensem K03 UIHEHT TOIUTPONBI kK MPOIYKTOB B3phIBa

WPETEJLS:
k= 0,8064(1- R®] PDR, 5 03.

ho.p,

B coorBerctBuM ¢ (3) M MOJNyYEHHBIMH PE3YJIbTaTaAMH OINpPEAEIsieM YyAeNbHble 00beMHbIC
paborocniocobnoctn I aist ammonnTa 6)KB nu UPETEJISL:

) Tpomn = 2,178 -10° kv’

6) 3,pprem = 1,8758:10° I/,

CrieoBatesbHO, TIPU UCTIONB30BaHUU 200-MUJUTHIMETPOBBIX 3apsi/ioB KOI(MQUIMEHT yAeIbHOM
obwsemHoi padoTocniocobnoct UPEI'EJIA, otHOCHTEnbHO ammonuTa Ne 6KB Gyzer pasen 0,86.

[TonyueHHble pe3ynbTaThl HCHOJIB3YIOTCS B KoppekTupoBke mnapamerpoB CAIIP BBP

«BlastMaker» npu npoektupoanuu BBP Ha kapbepax FO6uneiinsiit 1 Komcomonbsckuii Aiixans-
cxoro 'OKa AK «AJIPOCA».

o
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MOJEJIb ACCOIIMATHUBHOT'O CTPOEHUS MOJIEKYJIBI BOJbI

Mauos B.H.
pr.maloff@mtu-net.ru, MockoBCKH rocy1apcTBEHHBIH CTPOUTENBHBIN
yHHuBepcuteT, Mocksa, Poccus

Ha ocHoBaHMHU pe3yJbTaToB aHanu3a (HU3MYECKUX M XUMHYECKHX CBOMCTB BOJABI M HPOSIB-
JICHUS] UX aHOMaJIKi pa3paboTaHa MOJIENTb ACCOLIMATUBHOTO CTPOCHHUS BOJIBIL.

Mopeas cTpoeHNsI MOJIEKYJIbI BOIbI

B otmenbHO paccMaTprBaeMoOil MOJIEKYJIe BOJIbI COBPEMEHHOM €€ MOzeNnu sapa aToMbl BOJO-
poZia ¥ KHCIOpO/a, pacloiokKeHbI TaK, YTO 00pa3yloT paBHOOCAPSHHBIN TPeyroibHUK. B Bepumne
€ro — AP0 KUCIOPO/a, B yIiiax, MPUIICTAIOLINX K OCHOBAHHIO, — [I0 OTHOMY S/IpY BOJOPO/A.

a — yroa Mexay cBs3siMu O—H moctpoeH o pesysbrataM dKCIEpHMEHTAIBHBIX H3Mepe-
HUI B TUIOCKOCTHOM OTOOpPa)XGHHH, U3 KOTOPOTO HE BBITEKAET 3JEKTPOHHOE 00JIaKO MOAEIH
MOJICKYJIBI BOJIBI;

0 — MPOCTPAHCTBEHHOE PACIOJIOKCHUE MOJIOCOB 3aps/IOB B MOJEIU MOJIEKYJbl BOABI HE
oOecrieunBaeT yCJIOBHE CTAaTHKH CYIIECTBOBAHHMS — HEOOXOIMMO, 4TOOBI paBHOJCHCTBYIOIIAs
BCEX CHUJI, ICHCTBYIOIINX B MOJIEKYJIe, ObllIla paBHA HYIIIO;

B — BHEIIHMI BUJ 3JICKTPOHHOTO 00Jlaka MOZIEIH MOJICKYJIBI BOJIBI OTOOpaXKeHo 0e3 ydera
3HAaueHHil IMaMeTpa aToma Bojopoaa ay = 0,5287 Au aToma kucnopona ap = 0,6037 A.

Ananu3 ¢a3o0Boii AMarpaMMsl BOAbI

Obnactu (a30BOi AMarpaMMbl COOTBETCTBYIOT TEM BHEIIHUM YCJIOBUSM (TEMIIEpaTypa U JaB-
JIeHHe), TIPH KOTOPBIX ycToiuuBa (a3a Boabl. [Ipy 3HaUCHMSX TeMIlepaTypsl HIABICHHS, OTPAaHIYCH-
HeIx kpuBbiME BT 1 TC, Boza CyIecTByeT B 5KMAKOM COCTOSIHHH, €CIIH TOYKM IapaMETPOB BOJbI
pacronoxens! Hibke kpuBbIX AT un TC, Boza cymiecTByeT B mapoobpasHoM coctosHu. Touka T da-
30BOM JMarpaMMBbl Ha3bIBaeTCsl TPOMHOM TOUKOM. B 9T0i# Touke Niesn, skuakast BoAa U mapbl BOABI Ha-
XOJIATCSl B COCTOSIHMM B3aHMHOI'O PaBHOBECHS. DTOH TOYKE COOTBETCTBYIOT Temmeparypa 273,16 K
u gasnenue 6,03-107° arm. JTums IIPU yKa3aHHBIX 3HAUEHHSAX TEMIIEPaTyphl U JIaBICHUS BCE TPU
(ha3bl BOZIBI CYLIECTBYIOT OHOBpeMeHHO. OTHOBPEMEHHOE CYLIECTBOBaHUE TpeX (ha3 BOIbI IPHUBO-
JIUT K BBOJY KOHLEHIHHU — BOJA KKI0H (a3bl HMeeT COOCTBEHHYI0 KOH(QHUIYpallHIO CTPOCHHUS OT-
JIeTbHOM B3ATON MOJIEKYJIBI, T.€. BOJA UMEET TPH (POPMBI CTPOSHUSI MOJIEKYII.

CKpbITasi TENJ10TA JIABJICHUS M UCTIAPEHUs BOJbI

Ecnu temmepatypa TBepAoro Tenma MOBBICHIACH O TOYKH IIIABIECHHS WU €CIU JKUIKOCTh
JIOCTHUIJIA TOYKU KHIICHUs, TO HACTyIaeT nepexonHas (asa, kak Obl Iay3a, BO BpeMs KOTOPOH /1B
(hasbl (TBepaas M JKUIKAsh WIH XKHUAKAs U ra3000pa3Has) CyIIECTBYIOT OJHOBPEMEHHO. B Teuenue
9TOr0 MPOMEXYTKAa BPEMEHM, KOTOPBIH MPOJOIDKAETCS 0 TeX 0P, MOKa TBEPIOE TEJO MOJIHO-
CTBIO HE MIPEBPATUTCA B )KUAKOCTh MM )KUAKOCTH B ITap, MOTJIOMIAEMOE TETUIO HE BBI3BIBACT HUKA-
KX W3MEHEHHH B TeMmIiepaType Teia. ITO TEeIUIo Ha3bIBAeTCsl CKPBHITOH TEIUIOTOH, U ero KoiIude-
CTBO Y pa3/INYHBIX BEIIECTB HEOAMHAKOBO.

Mopens cTpoeHns1 MOJIEKYJIBI Tapa BObI

U3 3ammceit xumudeckoid ¢popmysbsl Boasl HyO u e€ ctpykrypHoit hopmynst H-O-H crnenyer:
TOJIBKO JIMHEWHast (hopMa MOJIEKYJIbI BOJbI 00ECIICUMBACT BBITIONIHEHUE BCEX YCIIOBHI YCTONYMBOCTH
CYIIIECTBOBaHMsI €€ KaK XMMHUYECKOro coequHeHus. [IpuBeieHHast Ha PUCYHKE MOJIEIIb MOJIEKYJIbl BO-
Il B COCTOSIHHMM TIapa SIBISAETCS CIBOSHHBIM IHIoNeM KoHdurypamuu < H—-O —H' ¢ uetko BEIpa-
JKEHHOM IMOJIOKUTEIIBHOMN MOJSPHOCTHI0. MosieKyria napa Bofbl uMeeT auaMetp dig = 1,05 A v -
HY LHZO = 2,87 A

Mojaean CTPOCHHUSA MOJICKYJIbI JKMIKO# BOJBI

Mornexynbl BOIbI IpH nepexone e€ u3 napooOpa3HOro COCTOSIHUS B XKUAKOE COCTOSHHUH,
YTO UMEHYIOT NPOIECCOM KOH/IEHCAIUH, MPOSBISIET CBOHCTBO 00Pa30BBIBATh aCCOLMATHBHYIO
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CTPYKTYpY. BbIsIBIEHHOE ¥ BOJIBI CBOMCTBO CTPYKTYPHOTO 0Opa30BaHus accolara JByX MOJIEKYII
MOXKET OBITH TIPEACTABICHO YPAaBHEHUEM B3aUMOJCHCTBHS XMMHYECKHX MOJIEKYJ C 00pa3oBaHHEM
¢usnueckoit monekyisl H,O + HO < > H40, ,npocTpaHcTBEHHOE M300pakeHue, KOTOPO Mpu-
BezieHo Hwxke. [Tocne T-00pa3HOro CTONKHOBEHHS ABYX MOJIEKYJ BOJBI MAPOOOPA3HOTO COCTOSI-
HHS TIPOMCXOUT COSIMHEHHUE ABYX JMHEHHBIX MOJICKYJI ¢ 00pa30BaHHEM accoluaTa MOJICKYJI BO-
JIbI CIBOCHHOW TETPadIpHUECKOi KOHPHUTYpALHH.

Iocne 3TOro CTaHOBHUTCS MOHSATHBIM, MOYEMY BCE DKCIEpUMEHTAToOphl B Teuenne 100 ner
BUJIENM MOJIEKYJIy BOJbI C M30THYTO CTPYKTYpoil. Accorar uMeeT GopMy HaWITydIIHM o0pa3om
NIPUGIIKEHHYIO K IIapy, UMest IMaMeTp B FTOPU3OHTAIBLHOM cedeHut Dy, = 2,32 A u nuamerp B
BEPTUKAIBHO CEUEHUH Dyep = 2,87 A. Drot (haxT MONOXKEeH B KOHIEIIUIO OJUHOYHAST MOJIEKYJIa
YKHJIKOHM BOJIBI IMeEET IapoobpasHyo Gopmy.

Koudurypanus accorpara o0ecreunBaeT BBICOKYIO TIPOYHOCTh CTPYKTYPBI, TaK Kak BCe de-
TBIPE aTOMa BOJIOPO/IA CHKATHI ABYMsI aTOMaMHU KHUCJIOPO/Ia C YYETOM MPOCTPAHCTBEHHO-BPEMEHHOTO
pacrpeeseHust BPaIlarOIIUXCsl SJIEKTPOHOB

Mogens cTpoeHHsI MOJIEKYJIBI JIb000Pa3HOH BObI

B accouuarte >xuakoi BOAbI IPH YMEHBIIEHUN TEMIIEPATyphl MOCIEAHEH MTPOUCXOANUT mepe-
cTpoeHHe cTpyKTypsl. [Ipu 3TOM M3 meHTpa TPeyrojabHOro CEYEHHs M3-32 YMEHBIICHUS SHEPTUH
CBSI3M MEXJly aTOMaMM BBIXOAUT YETBEPTHIH aToM BOJOPOJA. | OpH3OHTANBHOE CeYeHHe accoluara
YKUAKON BOJIBI TIEPECTPaNBACTCS B KBaJPaTHOE CEUCHHE OAMHOYHOIO accolyara Jibla BOAbl, 00pasyst
C/IBOCHHYIO TUPAMHAANBHYIO IIPOCTPAHCTBEHHYIO KOH(PUTYPALIHIO.

[1oBTOpPHO CTAHOBHTCS HOHSTHBIM, ITIOYEMY BCE SKCIepuMeHTaTopsl B TeueHue 100 ner Bu-
JIeTIM MOJIEKYJTy JIbJIa BOJbI C M30THYTOH CTPYKTYpOH. AccoluaT jabaa uMeeT GopMy, HaHITydIIuM
06pa3oM TIPUOITIKEHHYIO K IIapy, UMes JIMaMeTp B TOPH3OHTAIBHOM CeYeHHH Diop = 2,56 A u
JIMaMeTp B BEPTHKAJILHO CEUeHUH Do, = 2,37 A. Dror (hakT MOJIOKEH B KOHIETIHIO 0OUHOUHAS
MONEKYIa 1b0a 600bl UMeem uapoobpasuyio opmy.

Wmes Bec, paBHBII BECY MOJICKYIIBI )KUAKOW BOIBI, HO OOJbIINI 00BEM, 00pa3yeT CTPyKTypy
npra MeHbled miotHocTH. KoHurypaumsi accormarta oOecrieuMBaeT BBICOKYIO IPOYHOCTH
CTPYKTYpBI, TaK KaK BCE YETHIPE aTOMa BOAOPOJA CXKAThl JIBYMsI aTOMaMH KHCJOPOJAA C Y4ETOM
MIPOCTPAHCTBEHHO-BPEMEHHOTO PACTIPEACIICHHS BPAIAIOIMXCS JICKTPOHOB.

Bona B atmocdepe 3emuin

Ecrmm Monexyna BOZbI B ITapOBOM COCTOSHMH mMeeT (opMyry HoO um MonekyisipHbIA Bec
18,01528, To accormaTtiBHOE 00pa3oBaHKE BOABI U3 ABYX MOJEKyN nmeer ¢opmyiy 3amucu HyO, 1
MonekyJspHblit Bec 36,03056. D10 — BaxHeimas 0COOEHHOCTb BOJBI, BBISIBIEHHAs aBTOPOM,
POJIb KOTOPOIi B CTPYKTYpe, CBOWCTBAX U IpoLeccax aTMochepbl 3eMIIH TPYAHO IEPEOLCHHUTS.

OCHOBHBIE Ta3bl U BOJA, BXOJSIIUE B CTPYKTYPY aTMOc(epbl 3eMIH U PaH)XKUPOBAHHBIC B
PS1 IO BETMYMHE MOJICKYJISIPHOTO Beca (OKPYIJICHHO) 00pa3yIoT MOCIeA0BaTeIbHOCTS!

H,O - 18, N, — 28, O, — 32, H40, — 36, CO, — 48, CO, — H,O — 66.

B armocdepe 3emin oT ee HOBEPXHOCTH OHHM JIOJDKHBI PACIIONaraTbes B 0OpaTHOM mocieno-
BaTEJILHOCTH JIaXKe C y4eTOM TypOyJIeHTHOH anddy3nuu 1 3HaUMTETHHOTO HepEMEIINBAHUS CIIOEB.
U3 sroro cnenyer, ecnn Obl Boga uMena crpykrypy H>O, oHa naBHO OBl MOKHMHYNa 3€MITIO, 4TO
000CHOBBIBAET BBOJUMYIO aBTOPOM KOHLIENIHIO — B OCHOBHOM MOJIEKYJIbI BO/IbI HAXOMATCS B ac-
COLIMATUBHOM COCTOSIHUM M B BHJIC OOJIAKOB HE MOJHUMAIOTCS BBILIC 6 KM.

BbIBoOA: BOZa B KMAKOM U TBEPJIOM BHJIE COCTOMT M3 MIAPOOOPA3HBIX (PU3MUECKUX MOJEKYIT —
accommaros H40,.
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OBOCHOBAHUE Y®®EKTUBHOCTHU KOHCTPYKIINI
CKBAJKMHHBIX 3APSI0B C TIPUMEHEHUEM KOMBUHAIIMI
PA3JIMYHBIX TUITOB B3PBIBUATBHIX BEHIECTB

1l"oplzmm; C.A,, praruH ILA., “[oabckuii A.B., 3l'chmBaJmB H.A.
'000 «Tno6an Maiiausr Dkcmno3us-Pamray, Mocksa, Poccus; ’TOO «KapI'CIl», Kaparanna,
PecnyOnuka Kazaxcran; 3TOO «9CILBM», Anmarsl, PeciyOinka Kasaxcran

KoHCTpyKIMs CKBa)KMHHOTO 3apsiia SIBJSIETCS OJHUM M3 BaKHBIX METOJOB YIpPaBICHHS
JeiictBHeM B3pbIBa. D(P(HEKTUBHOCTD NPUMEHEHHS TOH MM MHOH KOHCTPYKIMU 3apsia onpene-
JISIeTCsl TOPHO-T€0JIOTHYECKMMH YCIOBUSIMU, TEXHOJIOTHYECKUMHU TPEOOBAaHUSAMH K KaueCTBY pas-
PYIIEHUS TOPHBIX MOPOJI, TEXHUYECKHMMH BO3MOXKHOCTSMH T'OPHOTO MPEINPUSITUS U SKOHOMHYE-
CKOM 11e71eco00pa3HocThi0. B vacTHOCTH, B paboTe [2] moka3zaHO MHOTrooOpa3ue KOHCTPYKLIHUi
(crtoco0oB (hopMHUPOBAHUS KOJIOHOK) CKBa)KHHHBIX 3apsoB, KOTOPOE 00YCIIOBJIEHO MHOroo0Opa-
3ueM (DU3MKO-MEXaHUYECKHX CBOWCTB PaspyIIaeMbIX TOPHBIX MOPOJ, I'€OJOTHYECKUMH OCOOCH-
HOCTSIMU CTPOCHHUS pa3pyIaeéMOro MacCUBa U TOPHOTEXHUYECKUMH (paKTOpaMHu.

OIHUM U3 BapUaHTOB CHIIKEHUSI CTOMMOCTH B3PBIBHBIX PadOT SIBIISIETCS MPUMEHEHUE KOM-
OMHMPOBAHHBIX CKBAXKMHHBIX 3aps/loB U3 BojoycroiunBoro BB (pa3memiaemoro Huxe ypoBHs
BOJIbI B CKBOJKMHE) U HEBOJIOYCTOWYMBOr0 BB (pa3meriaeMoro Bblllie yKa3aHHOTO YPOBHS).

Oco0o0 crenyer BbLACIUTH clemyromue ciydau: 1) Haubosee moiHoe BB pasmemaercs Ha
y4YacTKe MepeceyeHus MPOYHOro Closl (CI0eB) CKBOXHMHOM, a MeHee MolHoe BB pasmeniaercs B
OCTAJIBHBIX YaCTAX CKBAXKUHHOTO 3apsia (MeHee npouHoro) [3]; 2) s CHMKEHUs BbIXO/A Hera-
OapuTa M yBEIHYCHUs pPa3MEPOB CETKU CKBaXKUH, HEOOJbLION 3apsi U3 MouHoro BB (T.H. «mpu-
HOBEPXHOCTHBIH ONTUMH3aTOP») Pa3MEIIaeTCsl B CAMOM BEpXY CKBA)KHHHOTO 3apsla U TaKOH ke
3apsiz MolHoro BB pasmemaercs B o6nactu nepedypa CKBaKuHbI [4].

IIpuHUIMOBI pa3MelieHss MOIIHOrO BOJAOyCTOiunBoro BB B HIDKHEH yacT CKBa)KUHHOTO
3apszia, a Oosee caboro — B BEpXHEH yCIELIHO peau3yercs Mpu 100blue TOPHBIX MOPOJ Mpej-
MPUATHAMH Pa3HBIX CTPaH.

Jnst obecniedeHHss paBHOMEPHOTO ApoOJIeHUs TOpHBIX 1opo, B pabore [1] mpemmaraercs
(opMHpPOBaTh CKBAKHHHBIC 3apsbl U3 HECKOIBKUX map rpymi (0T 2 10 4) cioeB pasHOPOAHBIX
10 THITy B3pPBIBUATOrO BEIECTBA, [IPU STOM AJIHMHA CJIOEB MPSAMO MPOMOPLHOHAIBHA CKOPOCTH Jie-
TOHALIMM CJIOSI B3PBIBUATOTO BellecTBa». IIpennokeHHblii MeTox HOPMHUPOBAaHHS 3apsiIOB U yT-
BEPXKIEHHUS ClIeJlyeT pacCMOTpETh Ooliee opoOHo.

Vmeem nunuHaprueckuii 3apsg paauyca R . Beenem o6o3nadeHus: p,, D, — II0THOCT U

cKopocTh AeToHanuu BB, cooTBeTcTBeHHO; L — UiMHA 3apsiia.

BBeznem B paccMaTprBaeMOM 3apsiie CUCTEMY KoopauHaT — OX Tak, 4YTO Ha4yajo CUCTEMBI
HAYMHACTCS C JIEBOTO KOHIA 3apsiia, a ock Ox COBHAJAcT C OCBIO 3aps/a U HalpaBjeHa BIPaBO.

B stom ciyuae [5, c. 458] monHbIi GOKOBOW MMITYJIbC / IPH B3PBIBE LIIMHIPHYECKOTO 3apsiia
BB onpezensiercs no Gpopmyie:

1
I=27R,L[ida, 1)
0
X .. .
rae o= I (x — Texymias KoopAMHATa CEUCHUS 3apsna); i = iy ¢(a) — yAEITBHBIN UMITYJIbC 110 00-
. .8 .
KOBOIl MOBEPXHOCTH 3apsJia B 3aBUCUMOCTHU OT O ; I, = > p,LD — ynenbHbli UMITyJIbC HA TOpLIE-

BOU MOBEPXHOCTH 3apsina; ¢(a) — 6e3pa3mepHast GyHKIUS, 3aBUCAIIAS OT ¢ U YCIOBHI HHULIMUPO-
BaHMS 3apsija.

Paccmotpum 1Ba nunuHApHYecKuX 3apsaa BB onunakoBoro paauyca R, HO HMEOMIUX pas-
HYIO JUIMHY U COCTOAIIUE U3 pa3HbIX Tunos BB, rae: L, D,, p, — AnuHa, CKOPOCTh U MIOTHOCTD
MIepBOTo 3apsifa, COOTBETCTBEHHO; L,,D,, p, — IJMHA, CKOPOCTb M IUNIOTHOCTb BTOPOTrO 3apsija,
COOTBETCTBEHHO.
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HUcxons u3 (1), nonydaeM, 4To MpH OAWHAKOBBIX YCJIOBHSX HHUIMHPOBAHHS PAcCCMATpPH-
BAEMBIX 3apsI0B — 4 = ALD s 2)
I, p,L,D,
rae /,, 1, — noaHble OOKOBBIE UMITYJIbCBI IEPBOTO M BTOPOTO 3apsiia, COOTBETCTBEHHO.

CorunacHo [1], npeanaraercs, 4TOObI «IJIMHA CIOEB MPSIMO MPOMOPLUOHAIbHA CKOPOCTH Jie-
TOHALMH CJIOS B3PHIBUATOTO BELIECTBAY.

Ll Dl
CrieioBaTenbHO, JOIHKHO BHITIOIHATHCS PABEHCTBO YTO a = o 3)
2 2
Ha ocHoBanuu (2), (3) st yciaoBuid, U310KeHHBIX B [1], nmeem:
2
Li_pDi )

L, pD;
TakuM 00pa3oM, COOTHOILICHHE TOJHBIX MMITYJILCOB MO OOKOBBIM MOBEPXHOCTSIM pas3iiny-
HBIX ciioeB BB omnpenensercs He TOIBKO CKOPOCTSIMU JieToHay BB B 3THX ci0sX, HO ¥ IUIOTHO-
cThi0 BB, U3 KOTOPBIX AaHHBIE CIIOU COCTOSAT.
Yewm Gonpiue pasHuia Mexay I, u I,, Tem Gonee 3HaYUTENBHBIE CABHIOBBIC HAIPSKCHUSL

6yHyT BO3HHKATh B MAaCCUBE MEXKY CMCKHBIMU 3apsiiaMU. HO3TOMy 3(1)(1)6KTI/IBHOCTL paccMarpu-
BaeMoro crocoda q)OpMI/IpOBaHI/ISI 3apsaa MOXXHO XapaKTepUu30BaTh HeKOTOpOﬁ BEJTMYHHOM « € » —
OTHOCUTEIBHOU Pas3sHOCTBHIO OOKOBBIX HMITYJIbCOB MEXAY CMEKHBIMU CIIOAMU BB -

==, )
2

YeM BbIIIIE 3HAYCHUE «e», TeM d(P(PEeKTUBHEE MPETOKEHHBIN MeTo] ()OPMUPOBAHHUS CKBa-
JKUHHOTO 3apsijia.

Bapuanuu npuMmeHeHHss KOMOMHMPOBAaHHBIX CKBR)KHHHBIX 3apsioB MOKa3bIBAET, YTO B CO-
BPEMEHHBIX YCJIOBHAX PAIMOHATBHO NPUMEHATH CIETYIOIIHE MX KOHCTPYKLUHM: 1) mpu B3pbiBa-
HHUHU CyXHMX CKBaXXUH — CIUIOIIHBIE MJIM paccpeoToueHHble 3apsaabl u3 I'panynura AC-/T; 2) npu
B3PBIBAHUH OOBOIHEHHBIX CKBAXKHH — CIUIONIHBIC M PAcCPeOTOYCHHBIE 3apsAbl U3 BOJOYCTOI-
YHUBOro (TpaHyJIMPOBAHHOIO, SMYJIbCHOHHOTO HJIM BOAHO-T€JI€BOr0); 3) IPU B3pbIBAHUHM YACTHYHO
00BOIHEHHBIX CKBaXXUH — KOMOMHUPOBAHHBIE 3apsA/bl C BOAOYCTOIUMBEIM BB — 10 ypoBHS Bozb
B ckBaxxuHe, a ['panynurom AC-/IT — Bbllie ypoBHS BOJbI B CKBaxkHHE. IIpy 3TOM, Kaxabli yya-
CTOK 3aps/ia MO>KET OBITh KaK CIUIOMIHBIM, TAK U PACCPEIOTOUEHHBIM.

H3yuenue Borpoca 3HeKTUBHOCTH NMPUMEHEHHsT KOMOMHUPOBAHHBIX 3apsioB Pa3IMUHON
MOIIHOCTH B CKBaXMHAX PA3IMYHOTO JHaMeTpa (ITyOHHBI), CTEIICHH OOBOJHEHHOCTH M BO3ZEH-
CTBUSI B3PBIBOM Ha MAacCHB FOPHbIX HOPOJ OCTaeTCs HE 10 KOHLA M3yYEHHBIM, TPEOYIOIUM TEO-
PETHYECKOT0 M3yUEeHHs M IIPAKTUYECKOTO MOATBEPIKACHUSL.

Jlutepatypa
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AKTYAJIBHOCTb IPUMEHEHUS TEXHOJIOT A
IT'nAPOTPAHCIIOPTA ITPU YITPABJIEHNU MACCHUBOM I'OPHBIX
MOPO/I ITPU ITOJ3EMHOM PA3PABOTKE MECTOPOXJIEHUI
MMOJIE3HBIX HCKOITAEMBIX

Baiipamryaosa JI.A.
Poccuiickuii rocy1apcTBEHHBIN Ie€0NI0ropa3Bea0uHbIil yHUBEPCUTET
M. C. Opmxonukuaze, Mocksa, Poccust

OIHHM U3 NIPOTPECCHBHBIX TEXHHYECKHX HAINPABICHHN IPU AOOBIYE IOJE3HBIX HCKOIIae-
MBIX SIBJISIETCS MPUMEHEHUE TEXHOJOTMM I'MAPOMEXaHU3aLHHU, B IPOM3BOACTBEHHBIX MPOLECCaX
KOTOPOH HCIIONB3YIOT SHEPTUIO II0OTOKA BOJBL.

Ilpn nomzemHo#l pa3paboTke MecTOpOXKAEHMI mHose3HbIX HckomaeMbix (MIIM) Haxomst
MIIPOKOE MPHMEHEHHE OTIENbHBIC 3JIEMEHTH 'MAPOMEXaHH3allUK, a MMEHHO, THIPABIMIECKOES
TPaHCIIOPTUPOBAHHME FOPHOM MacChl, B TOM YHCIIE U 3aKJIAJOYHBIX MATEPHAJIOB.

AHanu3 MHPOBOTO OIIbITA OKA3bIBAET, YTO 10 35% PyIHUKOB IPUMEHSIOT CUCTEMBI pa3paboT-
KH C 3aK71aJKoil. OTO CBA3aHO C yIiyOleHHEeM TOPHBIX paboT, YCIOXKHEHHEM TOPHO-Te0IOTHYECKUX
YCIIOBHI1 IIpH NMOA3EMHOI pa3paboTKe MECTOPOXKASHH TONE3HBIX MCKOMAeMBbIX, a TakkKe ¢ 60pbOOit
3a MOJTHOTY U3BNeueHus [1].

Buenpenue B mpou3BoACTBO HanOoJIee COBEPLICHHBIX TEXHOIOIMYECKHUX CXEM IO 0TpaboT-
K€ MECTOPOXKIECHUH CHCTEMaMU € 3aKJIaKOH BEIPaOOTaHHOIO MIPOCTPAHCTBA CIIOCOOCTBYET pellie-
HHIO MPOOJIEMbI PALMOHAIBHOTO HCIOIb30BaHUS MUHEPAIIbHBIX PECYPCOB M OXPAaHBI OKpPYIKalo-
el cpesl.

AKTYyaJIbHOCTB:

e 3HauyuTeNbHbIE 00BEMBI JOOBIYM OJIE3HBIX MCKOMAEMBIX MPU MOJ3EMHON pa3paboTke cuc-

TEeMaMH C 3aKJI1aIKOH BEIPaOOTaHHOTO MPOCTPAHCTBA;

o CHmWXKeHHe BIUSHUS TOPHOTO JIABJICHHUS:

» CoxpaHeHHEe OKpYKaIoIIeH cpeibl (CHIKEHHE YKOJIOTHYECKOro yuiepoa);

* DKOHOMMYECKH Liesiecoo0pas3Ha B OJIArONPUSATHBIX TOPHO-TEXHHUYECKUX YCIOBHSX;

e OTcyTCTBHE albTePHATUBHBIX Y(P()EKTUBHBIX TEXHOJOTHH YIpPaBICHHS MAacCHBOM TOPHBIX
nopop pu orpaborke MIIU;

» Pacumpenue 00JacTH NPUMEHEHHWsI T'HAPOMEXaHH3AIMU 3a CYET HCIHOJIB30BAHHS HOBOM

TEXHUKH M TEXHOJIOTHH IPH IIPOU3BOJICTBE 3aKJIaA0YHBIX paboT.

Ha ceropmsimamii neHp BBIOOp croco0a yNpaBie€HHS COCTOSHHEM MacCHBa TOPHBIX ITOPOJ
OCYILECTBIISAIOT C YYETOM: BOCIIPHUSATHS 3aKJIaI0YHBIM MAaCCHBOM HAuaJbHOTO HArPYyXKEHHs BMELIAI0-
IIMX TOPOJ ¥ IPOTHBOACHCTBHUS IMHAMUYCCKUM BO3/ICHCTBHAM O€3 MOTEpH yCTOHYMBOCTH; 1oA00pa
3aKJIaZI0YHbIX CMECeil ONTMMAIBHOIO COCTaBa HAa OCHOBE IIMXTOBAHMS KOMIIOHEHTOB M3 OTXOMOB
TIPOU3BOJICTBA U HEKOHJIMIIOHHBIX MAaTEpHAIIOB; ITOJ00pa 3aKJIaI0YHBIX CMECEH Ha OCHOBE HCIIONb-
30BaHus OMMOzANBHOrO 3(eKTa rPaHCOCTABOB I AMUCIICPIUPOBAHHBIX MATEPHUAOB (C yCIOBHEM
MIPUMEHEHUS] YIIPOYHSIOIMX KOMIIO3HUIMI 1 MAJIOLEMEHTHBIX 3aKJIaJOYHBIX KOMIIOHEHTOB).

TIpu oOpa3oBaniK B MAaCCHBE TOPHBIX MOPOJ HOJIOCTEH BCICACTBHE HAPYIICHHI €ro CILIONI-
HOCTH, TIPOUCXOMAT MPOLECCH IepepacipeeeHs] HaIpsDKEHUH, CIEACTBUEM KOTOPBIX SIBIISICTCS
CABIKEHHUE TOpoJ. B 3aBUCHMOCTH OT MX YCTOMYMBOCTH U MPOYHOCTU B TOW WIJIM MHOW CTETICHH B
TMOJIOCTSIX TIPOSIBISIETCS. KOHBEPIeHIMs (CXOMUMOCTD MOYBBI M KPOBIIH). DTO BBI3BIBACT OCCIAHHUC
MOPOJ B MaccHBe, KOTOPOE MPH 3HAYUTEIbHBIX Pa3Mepax NPUBOAUT K 00pa30BaHUIO MYJIbIbI OITyC-
KaHUS y4acTKa MMOBEPXHOCTH 3EMITH.

TlosTOMy CyLIECTBEHHO Ul JIOKANU3alMd HHTCHCHUBHBIX T'€OAMHAMHYECKHX MPOIIECCOB
obecreuyeHne MakCUMAaJIbHO TIOJHOTO 3aM0JIHEHHS 3aKJIa0YHbIM MAaTE€PHAIOM I10JI0CTEeH IyCTOT B
TOPHOM MacCHBE.

3akiazka crocoOCTBYET YaCTHYHOMY BOCCTAHOBJICHHIO YCTOWYMBOIO IEPBOHAYAIBLHOIO
HAIpPSDKEHHOTO COCTOSIHHS B IIOPOJHOM MAacCHUBE B TOM CiIy4ae, eCiIM OHa cpasy IpHoOperaeT
MaKCUMaJIbHYI0 HECYIIYIO CIIOCOOHOCTb COOTBETCTBEHHO YCIOBMSIM Harpysku. Ormpenensio-
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UM HPHHIUIIOM COBPEMEHHOH TEXHOJIOTMH 3aKJIaJKH HMPH3HAHO MO-BO3MOXKHOCTH MOJIHOE
UCTIONB30BAaHUE OTXOJ0B TOPHO-METAJUIYPrUYecKOro M TOIUIMBHO-PHEPreTHYECKOTro IPOU3-
BOJICTB B 3aKJIaI0YHBIX CMECSX.

JlanHoit ipobiieMe y HAC B CTpaHe HE yJIeseTcsl HODKHOTO BHUMaHUSA. MeXIy TeM, Hayd-
HBIMU MCCJIEJ0BAaHUSMU NOATOTOBJIEH OINpPE/eNIeHHbIN 3a1en A1 OTPabOTKU psija TEXHOJIOTHYe-
CKHUX IPHEMOB HCIIOJIb30BAaHUSI OTXOJOB IPOM3BOJICTBA, AJIS LieJIel 3aKiIaKH, MO3BOJSIOMINX CY-
LIECTBEHHO CHU3UTh PECYPCHO-3aTPaTHBIH (HaKTOp B OPHO-00OraTUTENBHOM LIENUKE MPOU3BOJI-
CTBa U MOJYYUTh PUPOA0OXpaHHbIid 3ddexT [2, 3].

JU1s ruapo3aKiiajouHblX padoT TBEPACIOIIMMH CMECSIMH B KadeCTBE ChIPbS MCIIONIB3YIOTCS
TUITHYHBIE OTXO/Ibl TOPHO-METAJLLY PrUYECKOT0 MPOU3BOACTBA (XBOCTBI, 1AM, 30JIbI-yHOCA U T.I.).

B cBsa3u ¢ aTUM CO3JAaK0TCA yCIIOBUA MOJTHOM yTUInu3aluu OTXOJA0B — OCHOBHBIX OYaros 3a-
IpsI3eHHs] IPUPOHON CPelbl U pecypcocOepekeHns 3a CYeT COKPAILCHHUsI TOTEPh Pyl B HEAPax
1 pa3yO00KHBaHUS, CHIOKEHHUS TPYAOEMKOCTH paboT Ha OTBaI00OPAa30BaHHUE, YMEHBIICHHS PAaCcXO-
JIOB Ha COZICp)KaHUE XBOCTOXPAHMIIUII U BOJOHCA0KEHHE.

Ipu 3TOM j@ke C TOBBIMICHUEM TPYAOEMKOCTH 3aKJIaJ04YHBIX pabOT JIOCTUraeTcsi BBICOKAs
TEXHOJOTUYHOCTh U HAJEXKHOCTh 3aKJIaJI0OYHOTO IIPOLECcca, U BO3MOKHOCTh PEryJIMPOBAaHUS MO-
JIa4d CMECH B Pa3HBIX YCIOBUSX PaOOTHI OYUCTHBIX OJIOKOB [4].
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MOJIEJIb CTPOEHMS KHUJIKOM BOJIBI

Mauos B.H.
pr.maloff@mtu-net.ru, MockoBCKHIT rOCY JapCTBEHHBIH CTPOUTENBHBIN
yHHBepcuteT, Mocksa, Poccust

Teky4yecTb BOABI

OCHOBHBIM CBOHCTBOM >KUAKOCTEH U BOJBI SIBJISIETCS TEKy4eCcTb. EciaM K yyacTKy >KUIAKOCTH,
HaXOJIIEHCS] B PaBHOBECHUHM, NPUIOKHUTH BHEIIHIOIO CHIIY, TO BO3HHKAET MOTOK YacTHIl B Ha-
MpaBJICHUN JICHCTBHS CHJI: KHIKOCTh MOTeu€T. [loa meiicTBHMEM BHEIIHMX CHII )KHUAKOCTh HE CO-
XpaHsieT GopMy M PacIoyiOKEHUE YacTeil, 1 MO3TOMY IpHHUMAET GopMy coCyaa, B KOTOPOM Ha-
xoautes. U TyT Hayka BO3BpaTHIACh K CAMOMY CTApOMY BOIIPOCY, KOTOPBIil BOJIHOBAI €IIe CPe/i-
HEBEKOBBIX (DJIOPEHTHICKHX aKaJeMHUKOB: rmoyeMy TedeT Boja? OTBeT mpocT: Boaa umeer (pusu-
YECKYH MOJICKYJY B BHJE COBOKYITHOCTH IApOB, MEXAY KOTOPHIMH HET (DUKCHPOBAHHBIX CHII
CIETUIEHHS, HO JEHCTBYIOT CHJIBI IPUTSDKEHHS, IOATOMY BOZA Bceraa OyaeT oOpa3oBbIBaTh TOpH-
30HTAIBHYIO IOBEPXHOCTH — OYAET Teub!

IIpouHoCTH BOABI

M3BecTHO, YTO €ciiM Ha KaKAbId KBAJPATHBIH CAaHTHMETP IIOBEPXHOCTH BOJIBI CO3/1aTh H3-
oprrounoe masnerne B 100 klla, To mepBoHavanbHbIi 00beM BO/bI yMeHbIIHTCS Ha 1/21000. Be-
JIMYMHA TPAKTUYECKH HUYTOXXHAS U ITOKa3bIBAOIIAs, YTO MPU MajbIX JABICHHUSAX BOJA OTIMYHO
"paboraet" Ha nedopmarmio cxatusi. [Ipu qaBiIeHHM B IECATKH U COTHHU ThICS4 aTMocdep Boga —
BeCbMa Mo/iaTiuBast )XuaAkocTs U B 100 pa3 MmeHee ynpyra, yeM cTaib. Eciy B mepBoM ciydae jie-
(opmarys IPOMCXOUT 33 CUET YIUIOTHEHHUS YKJIAIKH MOJIEKYJI, TO BO BTOPOM — HPOUCXOJIHT Jie-
(hopMmarus 3JeKTPOHHBIX 000I0YEeK

TeopeTHyecKrue HCCICIOBAaHUS U KCIICPUMEHTHI HaJl MOBEPXHOCTHBIM HATSDKEHHEM BOJIBI
npuBeNd (PU3NKOB K HEOXKHUIAHHOMY Pe3yJIbTaTy: WIeaIbHOI YUCTON BOJIE MO IJIeHy HAIPSOKCHUS B
4.7745%10° Ia, ato 100 pa3 MPeBOCXOIUT NPOYHOCTD JTYHIIHX H3BECTHBIX CErOJHS COPTOB CTAH.

MexaHu3M CHIJT B3aUMOJICHCTBHS MEXK/Ty aCCOIMaTaMH BOJIbI OTJIMUEH OT B3aUMOJICHCTBHS C
MIPAMECAMH. JTO CHOCOOCTBYET CHIDKCHHUIO IIPOYHOCTH BOJBI U CTPYKTYPHPOBAHHUIO HA ypOBHE
OJIMIKHETO TOpsIKa

CTpykTypa BOabI
Jnst peanu3anuy CTPYKTYpBl C IPHUBEJEHHBIMH CBOWCTBAMHU BOJbI B JKMIKOM COCTOSIHUM
TpeOyeTcsl BHIIOIHEHHE YCIOBUS MHHHMyMa €€ IMOTEHIMAaTbHOW BHEPruM, YTO 00ecHedHBacT
MOJIHEeHIIas YIakoBKa acCOLMATOB IPHU MX MAKCHUMaJIbHOM cONKeHUH. III0THO yrnakoBaHHBIMH
HAa3bIBAIOTCS CTPYKTYPHI, B KOTOPBIX NIPH 3aJaHHOM MUHUMAJIbHOM PACCTOSHUH MEXLY IEHTPaMU
accoLMaTOB JOCTUTAeTCsl MaKCUMAaJIbHasl KOHLEHTpPALs acCOLMATOB B eMHHUIIE 00beMa.

Banxuuii 1 JaJbHUI TOPSIIOK CTPYKTYPBI

BrmkHui OPSAOK B BOJE WIIM HAIWYUE 3aKOHOMEPHOCTH B PACIIONIOKEHHH COCEIHUX ac-
COLMATOB — YIIOPAAOYCHHOCTb UX B BOJAC, KOTOpast UMEECT MECTO 6bITb JIMIIb Ha pacCTOAHUAX, CO-
HU3MEPUMBIX C PACCTOSIHHAMH MEXIY acColMaTaMy. BIMKHHI MOPSAIOK BBISBICH HCCICIOBAHMS-
MH CTPYKTYpPbI BOZBI IIyTe€M IOCTPOSHUSI KPUBBIX (PYyHKIMH pajnuaiIbHOTO pactpeneeHus: MoJe-
KyJsipHOHU ToTHOCTH. [Ipru3HaKu nanbHEro mopsiika, IMOBTOPSIONIMECS HA OOJBIINX PAaCCTOSHUAX
OT JIaHHOTO aTOMa, XapaKTepHbI TOJILKO BOJE B TBEPJOM COCTOSHMU. PEHTreHOBCKMI aHaiIM3
CTPYKTYpPBHI BOABI TTOKa3ajl, YTO JKUIKas BOJa OJIMKE TI0 CBOCH CTPYKTYpe K TBEPIBIM TeJIaM, a He
K raszaMm, II0OCKOJIbKY B pa3MeLICHHU MOJEKYJ BOJbI SBHO IPOCIICKHBAIACH HEKOTOpAsk peryJsip-
HOCTb — OJIVDKHHH MOPSIJIOK, XapaKTEPHBIN VIS TBEPABIX TEIl.
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INPUMEHEHUE THIPABJIMYECKOI'O PA3PBIBA TIJIACTA
W BCIIOMOTATEJBHBIX TEXHOJOTIMiA HHTEHCU®UKAIIUA
JJI YBEJIMYEHUA NIPUTOKOB METAHA
N3 YI'OJIBHBIX IINTACTOB

Mumasie B.B., Bacuabes A.H.
shishlyaev@yandex.ru, OAO «I'a3npom npomrasz», Mocksa, Poccus

B ycnoBusix yxyaiieHHs: CTPYKTYpPbI CBIpDbEBOW 0a3bl ra3oBoro komiuiekca Poccun oaHum
U3 NEPCHEeKTHBHBIX HAIPABICHUH e Pa3BHTHS SBISICTCS OCBOCHHE HETPAJMIMOHHBIX PECypCcOB
YIJIEBOJOPOIHOTO CHIPBS, B YaCTHOCTH METAHOYTOJIBHBIX MECTOPOKACHHH.

EcrecTBeHHasi IPOHUIIAEMOCTh YTOJBHBIX IUIACTOB B mpenenax Hapbikcko-OcTamkuHCKoM
mwiowmaay Kysbacca cocrasnser 0,1-10 m/l, mostomy st obecrieuerns 3h¢GeKTHBHON 100bIUN Me-
TaHa U3 YroJbHBIX IUIACTOB MPUMEHSIOTCS Pa3IUYHbIC METO/BI MHTCHCU(UKALMK UX Ta300TAA4H.
Br160p METO10B ¥ MapaMeTpOB TEXHOJIOTUH HHTEHCH(HUKALMK Ia300TAa4H IIIaCTOB Hpeonpese-
JSIeTCSl KOHKPETHBIMU TOPHO-TEOJIOTHYECKIMH YCIIOBHSAMH 3aJIeTaHUsI TPOMBICTIOBBIX OOBEKTOB U
YCIIOBUSIMHU Pa3MEILEHHUsI U IPOBOJKU CKBAXKHUH.

OcHOBHOH 3ajaueil OOJIBIIMHCTBA IPUMCEHSACMBIX TEXHOJIOTHI SBISAETCS YCTaHOBJICHHE 3(-
(hexTHBHOM CBsI3HM CTBOJA TOOBIBAIOLICH CKBKHHBI C IPUPOIHOIM CHCTEMOMH TPELIHH B YTOJIbHOM
mracre, o0ecreunBaroIIeil pa3BUTHE B TUIACTE OOJIACTH ITOHM)XEHHOTO JIaBJICHUS, HEOOXO0IMMOTO
JUISl HHTEHCHBHOM JlecopOuny ¥ GHIBTPALIMU METaHA K CKB)KHHE.

[Ipn ONBITHO-IPOMBINIIEHHOH pa3paboTke TanAMHCKOrO METaHOYT'OJIBHOTO MECTOPOKIe-
HHS U TIPH Te0JIOTHYecKoM M3yueHun Hapbikcko-OCTamKMHCKON TUIOIAIH YCTAaHOBIEHBI OCHOB-
HBIC TEXHOJIOTHH, ITO3BOJIIOIINE HOBBICHTE Fa300T/1a4y IUIACTOB:

— TUIPABIMYECKUIl Pa3pPBIB IUIACTOB,;

— OypeHHe ropU30HTAIbHBIX, HAKJIOHHO HAIPABJIEHHBIX 1 MHOT03a00HHBIX CKBaYKHH.

3agauya BTOPOCTENEHHBIX TEXHOJOTHH HMHTEHCH(HKAIMU Ta300TAauH IUIaCTa MOXET pe-
1IaThes MyTEM CO3JaHMs M cOpoca yIpyrux HarpsHKeHHH B MIPUCKBaKMHHOM 00JIaCTH, HE TIPHBO-
JUIIUX K Pa3pyLICHHIO TUIacTa. YIPyrue HamnpsHKeHHs IUIacTa MOXKHO CO3JaTh MOBBIIICHHEM
JaBieHus (Ironaa B 3aTPyOHOM MPOCTPAaHCTBE M AAIBHEHIIMM ero crpaBnuaHueM. Kpome Toro,
B KaueCTBE BCIIOMOTATENIbHBIX METOJJOB HHTEHCU(HUKAIIMN BO3MOXKHBI:

— TEO0JIOrO-TEXHUYECKUX MEPONIPUATHI ITyTeM 3aKauKy rasa;

— MIHOBEHHO-IHKJIMYECKUE THAPOJUHAMHYECKHE JCTPECCHH;

— BHOpAaLIOHHOE BO3/ICHCTBUE.

B kxadecTBe OCHOBHBIX I'€0JIOTO-TEXHUYECKHX MEPONIPUSATHH 110 MHTCHCU(HUKAIUH TIpH-
TOKa METaHa U3 YTOJbHbIX IUIACTOB B CKBR)KWHAX BBIOMPAIOT IMIPABINYECKUH pa3phIB miacta
(TPII), KOTOpPBI# MPOBOAMUTCS B 0OCaKEHHOM CTBOJIE CKBAKHH 4epe3 nep(opannoHHbIe OTBEp-
ctus [1]. [Ipeumymecto I'PII mo cpaBHeHHIO ¢ APYTMMH METOAAMH BO3AECHCTBHS Ha YroJb-
HBIW TUTIACT 3aKII0YAETCSl B BO3MOXKHOCTH MOJCIIMPOBAHUS ONTHMAIBHEIX [TaPAMETPOB CaMOTO
I'PIl, BHEeCeHHEM U3MEHEHUH B MPOLIECC IMPOBEICHUS pabOThl B peXUME PeaJbHOr0 BPEeMEHH, a
TaK K€ BO3MOXXHOCTBIO OIICHKH JeOuTOB rasa u Bozas! nocie I'PII, uro HeoOxoaumo s on-
THMaJBHOTO BHIOOpA CHCTEMBI pa3pabOTKH IUIACTa M MapaMEeTPOB IKCILTYyaTalHOHHOTO 000py-
JIOBaHUSI.

B 3aBHCHMOCTH OT r€0JIOTHYECKHUX YCIOBUH IPUMEHSIIOTCS pa3IMYHbIE BUIbI THAPOPA3phIBa
HE TOJIbKO B Pa3JIMYHBIX OacceiHax, HO M Ha Pa3IMYHBIX IUIOLIAJSIX B MpeJiesiaX OAHOoro OacceiiHa.
YranenocHsle Tonmu Ha Hapeikcko-OcTamkuHCKO#M Tuiomansx comepxar 6onee 10 mpoxyKTHB-
HBIX YTOJIBHBIX IIACTOB, IIPH 3TOM B OOJIBIIMHCTBE CIIy4aeB HEOOXOAMMO IPOBE/ICHHUE CEJICKTUB-
HOI MHTEHCU(UKAIUK OTUMHOYHBIX uiacToB. Oneparmu 1o ['PI1 mpoBoasTCst ¢ HCIOIb30BaHHEM
JABYXITAKEPHBIX KOMIIOHOBOK, KOTOPBI€ MO3BOJISIIOT CCJIECKTUBHO HU30JMPOBATH YI'OJIBHBIC IJIACTHI.
[Ipu onpeneneHHbIX yCIOBUSIX, IIPH OJIN3KOM 3aJleraHiH IIaCTOB 32 OJIHY OINEPALHIO TIPOBOIUTCS
TUJIPABIMYECKHUI pa3pbIB Cpa3y HECKOJBKUX IIACTOB. 3akauka paboueid sxuaxoctu ['PIT u mpo-
nanTa BeimonHsercs uepe3 HKT wmu THKT.
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Onepauuu no I'PII ¢ ucnons3oBannem HKT n 'HKT nokasanu cBou ImpeuMyLIECTBa U
HEJOCTaTKH.

1) Onepanmu o I'PIT ¢ ncnionp3oBannem HKT. Beicokoe MakcMMalbHO J0ITycTUMOE pabo-
yee pasienune B HKT w3 cramm, mo3Bossuio ycnemHo npoBoauTh ['PIT mpu BBICOKHX YCTBEBBIX
napieHusx. OIHAKO MHOXKECTBO JIUTENBHBIX CITyCKOIOJbEMHBIX OIepaluil yBeInunuBano BpeMs
nposenenus ['PIT.

2) Onepauuu 1o I'PII ¢ ucnonszosanuem I'HKT. HMcnons3oBanue 'HKT npu nposenenuu
CEJIEKTHBHOM MHTEHCH(HMKAIIMU HECKOJIBKMX YTOJNBHBIX IIACTOB 3HAUMTEIBHO COKPAILAIo BpeMs
nposenenust ['PII. OnHako OTHOCHTENLHO HEBBICOKOE MAKCHMAJIBHO JIONYCTHMOE pabodee JaB-
nerne B THKT yBemmunBano puck nomyants «CTOID» mpu mpoBeaeHUH onepamnui.

B pazBenouHbIX CKBaXKMHAX, NMpoOypeHHbIX Ha Hapbikcko-OCTaIIKUHCKOH INIOMmaaH B Ka-
YecTBe paboyeil )KHUIKOCTH NP BIMTOTHEHHUH oriepanuii mo ['PI1, mpuMeHsUIIHCh KaK CIIUTHIN Telb
¢ 3arpysKoif remnanta 1.8 kr/m’, Tak U ucnonb3oBaics 4% pacreop KCL. MakcHMalbHas KOH-
LIEHTPALIIS TIPOTIAHTA TIPH HCTIONB30BAHME CIIMTOTO Ielis CocTaBimma 600 K/, IIPH HCITOTb30Ba-
uun 4% pacreopa KCL — 250 kr/m’.

Heynaunsle nonsitku nposenenus I'PIT ¢ ucnons3oBanuem 4% pacrBopa KCL cBsi3anbl ¢
HU3KOH 3()(HEKTUBHOCTHIO KUAKOCTH, BhICOKUM TpeHrneM B HKT u BBICOKO# CKOPOCTBIO OCEAaHHs
nponanTa B TpeuuHe. Iomydenue pexumos «CTOID» npu nposenennu I'PII ¢ ucnonbs3oBannem
CILIUTOTO TeJIs TAKXKE CBSI3aHO C HU3KOM 3(p(HeKTHBHOCTHIO BBIOPAHHOM KUAKOCTH. B nanbHeiimem
HE00XOJMMO ONTHMHU3HPOBATh 0OBEMBI JKUIKOCTH M IPOIAHTa, a Takke rpaduky 3akauku mpH
HCIONB30BaHNU JaHHBIX kuakoctel I'PII. Kpome Toro, ncnonp3oBanne CHIMTOTO TeMsl IPU HU3-
KUX TEMIIEpaTypaX B paCCMaTPUBAEMBIX YrobHbIX ILIacTax (20-40 °C) MOIIO NpHBECTH K HEMOJI-
HOMY PasjI0XEHUIO JKUAKOCTH U COOTBETCTBCHHO K KOJIbMaTalliu HpOﬂyKTHBHOﬁ 30HBI. HCO6X0-
JMMO TIIATEIBHO MOJXOAUTH K BBIOOPY JECTPYKTOPOB IPH JaHHBIX IUIACTOBBIX YCIOBHSAX U HPO-
BOJIUTH UCCIIEZIOBAHHE KHUIKOCTH BO BpeMsl ee UCTeUeHUs1 U3 ckBakuHbl nocsie I'PIT.

Hapsiny ¢ mmpoko UCHosib3yeMbIMH METOJaMH MHTEHCU(UKALMN MTPUTOKA ra3a B CKBaXKH-
Hax JUIst JOOBIYM METaHa U3 YTOJNbHBIX IUIACTOB, TAKUMH, kak I'PII, 3aciyknBaloT BHUMaHUs TeX-
HOJIOTUH THAPOAMHAMUYECKOTO BO3/CHCTBHS HA IUIACT METOJOM MTHOBEHHBIX IIMKIMYECKUX Jie-
npeccuii-penpeccuit (MI]J]), ¢ MOMOIIBIO KOTOPBIX MOXXHO yBEJIMYMBATh CBOMCTBA TPELIMHOBA-
TOCTH YTOJIHOTO ILIACTa, NPOBOJUTH €ro AEKOIbMATALMI0 M YBEIMYUTH NPOU3BOAUTENHHOCTD
CKB@XMHBI. OTH TEXHOJOTHH YCHEHIHO HCHOJIB3YIOTCS B HE(TSHOH MPOMBIIUIEHHOCTH JUIS MH-
TeHCU(HKAIUU NPUTOKA HE(TH, pa3pabOTaHO U YCIELIHO NPUMEHSETCS COOTBETCTBYoLIee 000-
pyaoBaHue. Pe3ynbTaThl HCIBITAHMN yKa3aHHON TEXHOJOTHH IOKa3bIBAIOT, YTO MEPHOANYECKOE
Bo3zeiicteue Ha [I3I1 meromom MIIJ] ¢ 1menbl0 OYHCTKH OT KOJIBMATalW¥ ITO3BOJISET MOJIYYUTh
MIPUPOCT NPHUTOKA (IIFONA, OJTHAKO AJISL TOTO, YTOOBI MOHATH KAaK MOBBICUTH yCTOHYUBOCTH pabo-
Tl CKBA)KHH II0CJI€ TPOBEAEHUS MCIIBITAHUN, HEOOXOAMMO MPOBECTH anpoOaluio ITOr0 METola
HA Pa3HBIX PeXHUMax U B Pa3INUHBIX TOPHO-T€OJIOTUIECKHUX yCIOBHAX.

Ilo ombITy mMpoGHOM JKCILTyaTallMU CKBa)XKUH TalIMHCKOrO MECTOPOXIECHHs HauOONbIIHHA
MOJIOKUTENBHBIN AP(EKT M0 CHIKEHHUIO BETUYUHBI CKHH-(AKTOpa ObLI MOTyYeH MPH MPOBEICHUH
re0JI0ro-TeXHUUECKUX MEPOIPHUATHI C IPUMEHEHHEM METO/a 3aKa4yKU Ia3a I110J] BLICOKUM JaBlle-
HHEM Yepe3 3aTpyOHOe MPOCTPAHCTBO B MPOAYKTHBHBIE YroyibHbIC IacThl [2]. B kauectBe pado-
Yero areHTa MCIOJb3yeTcsl JOObIBAEMbI HA MECTOPOXKAECHUH METaH, YTO MO3BOJISET UCKIIOYHUTD
(akTop HEraTUBHOTO BO3/ICHCTBHSI HHOPOAHOI Cpe/ibl Ha YTOJIbHbIC TIIACTHI.

Jluteparypa
1. Manuuuna H.C., Kupunsuenko A.B., CropoHckuii A.H. 3apyOexHbIH OIBIT CTUMYJIH-
POBaHMs CKBa)KHH UL JOOBIYM METAHA U3 YTOJIbHBIX I1J1aCTOB.
2. HeiimeroB C.B., Koposuupin A.Il. MHTeHcH(HKaLMS NPUTOKOB Ha METaHOYTOJbHBIX
CKB)XHHAX METOJOM CO3JaHHS MTHOBCHHBIX pempeccuil // I'a30Bas IPOMBINIIEHHOCTH (CIIEw.
BbIIL). —2012. — Ne 672. — C. 40-42
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MNPOAJEHUE CPOKA SKCIINIYATAIIUN
BOJ/I03ABOPHBIX CKBAKHWH C ITIOMOIIBLIO ITPOMBIBOYHOMN
YCTAHOBKH «<KABUTPOH»

"Moueescknii B.H., 2Hacmpm; A.A.
'HULL Bubporexnomoruit mpi MOO «IDA-Beimmem», “PoccHiickuii Tocy1apCTBeHHbIi
reosioropasBeo4HbIi yHuBepcuteT uM. C. Opmxonukuase, Mocksa, Poccust

B 3emiie Ha rinyOuHe 10 TPEX METpOB (B 3aBUCHMOCTH OT TOIMOrpadMu MECTHOCTH) 3aie-
rafoT TPyHTOBBIE BOJBI ¢ OOJBIINM COAEpKaHUEM BPEIHBIX BEUIECTB Ul OpraHM3Ma 4eJoBeKa,
a TaKKe COJICPIKUTCS BYX- U TPEXBAIECHTHOE XKEeJIe30, HAMBIBAEMOE U3 ITOYBBI.

Bo Bpemst sxcrutyaTanmy BoJi03a00pHBIX CKBKUH HAOJFOACTCSl MHTEPECHOE siBeHKe. B nep-
BBIi IO/l BOJIA B CKB)KMHE COOTBETCTBYET KayeCTBY MHMTHEBOI BOBI (€CIIH MEPBOHAYAIBHBIN aHAIN3
BOJIbI TIOKa3aJl PHEMJIEMbIE TTOKAa3aTeN! KaueCTBa), Ha BTOPOI IO/l TIOKa3aHUs CTAHOBSTCS XyKe, a Ha
TPETHHl, KaK MPaBUJIO, TIOKA3aHHUsI COOTBETCTBYIOT MOKA3aHHSAM BOJBI Ul TEXHHYECKHX HYXKI U 0e3
COOTBETCTBYIOIINI 00paOOTKM OHA HE IMPHUIOJHA JUIS MUTh. B naneHeimii mepros sKCILTyaTauu
JeOUT BOJIBI U3 CKBAKHMHBI TOCTEHIEHHO YMEHBILIASTCSI, KOIbMAaTUPYETCsl (PUITBTP CKBAYKHUHBI, H3HAILIH-
BACTCsl CKBAXKUHHBII HACOC U K JICCSATHU T'0JJaM CKBa)KHHA «3aXJIOIBIBACTCS.

VMeHblieHue ebuta BOAbl IPOUCXOAUT M3-3a TPEXBAJIICHTHOTO Kkele3a. B 3emiie 6e3 noc-
Tymna BO3JyXa BCE JKEJIe30 HAXOAMUTCS B COCTOSIHUU OoJiee TN MEHee HOHU3UPOBAHHBIX COCTUHE-
HHUH JIByXBQJICHTHOTO JKeJe3a, Lelble (HeIUCCOIMHPOBAHHBIC, HEMOHU3UPOBAHHBIC) MOJICKYJIbI
KOTOPOTO HAXOJATCA B PABHOBECHH C MOHAMM JIBYXBaJleHTHOTo xkenesa Fe''. B mpucyrcreun xu-
ciopona nons! Fe'" mocrenenno okucnsorcs B nonsl Fe™ 1 mo Mepe sToro mporecca momnosss-
I0TCS JUTS O/LAEPIKAHUS PABHOBECHS 32 CUET HEAUCCOLMUPOBAHHBIX MOJIEKYJI COCAMHEHUH JBYX-
BaJICHTHOTO JKeJIe3a.

OO0pa3yromuecss HOHBI TPEXBAJEHTHOTO jKelie3a BCTYMAIOT B PEAKUUH C Pa3IMYHBIMU
KOMIIOHEHTaMH II0YBHI, J1aBasi OoJiee MM MEHEe IUCCOMUHNPYIOINE COCIUHEHHUS TPEXBAJICHT-
HOTO JKeJe3a, 1eJIble MOJIEKYJIbl KOTOPOTO HaXOJSTCsl B PABHOBECHH CO CBOOOJHBIMH MOHAMHM
TpexBanenTHoOro xene3a Fe'™ Coenunenns TpexBaTeHTHOTro Xkene3a pacTBOPUMEI, MOKA OHH
0e3 nBuwkeHus. Ho, B IBM)KEHNH CKBO3b MOYBY, KaK TOJIBKO KOHILIEHTpALM XxKele3a Oyaer goc-
TaTOYHOW, OHO HAYMHAET OCAXKIATbCS HAa BHEIIHUX M BHYTPEHHHUX ITOBEPXHOCTAX TPYObI
ckBaxkuHbl. OOpa3oBaHHe TPEXBAJIGHTHOrO JKeje3a YCHIMBACTCS H3-32 TOUYKH POCHI, KOTOpas
BO3HHUKAET M3-3a PA3HOCTH TEMIIEPATyp Ha BHEIIHEH MOBEPXHOCTH TPYOBI CKBaXXKHHBI BO BPEMs
€€ 3KCITyaTaluH.

ODTUM SIBICHUEM MBI OOBSICHIIIM CPOK SKCILTyaTalluy CKBayKHHBI [UIsl 3a00pa BOIbBI M3 BEpX-
HHUX BOJIOHOCHBIX TOPH30HTOB — He Oonee 10 ser.

Ho sxcrumyaranuio CKBaKMHBI M CKBaKMHHOTO HAacoCa MOKHO YBEIMYUTH Ha JUTUTEIb-
HBII cpok. J{i1s 3TOro Ha CKBaXMHHOM Hacoce, epesl 00paTHBIM KJIallaHOM, CIEIYyeT yCTaHO-
BUTh METAJUIMYECKYIO TPYOKY BHYTPEHHUM auameTpoM 5 MMm. TpyOka Ha KOHLIE UMEET pe3bdy
Y BBHHYHMBACTCS B OTBEPCTHE C Pe3b00il B mepexoqHoi MydTe HamopHOU Maructpaiu. Ha pu-
CyHKE TOKa3aHO, YTO BOAA M3 TPyOKH, HOJ OOJBIIMM JaBIICHHEM HalpaBlieHa B CTOPOHY
¢unpTpa Hacoca.

CKBa)XMHHBII HACOC P 3TOM YCTAHABJIUBACTCS UyTh BbIIIE (DUIBTPA CKBAXKUHBL.

Bo BpeMs skcIulyaTald Hacoca, HampuMep B CKBaXHMHE 25 M, TOHKasl CTPYs BOJBI IOJ
OOJIBIINM JIaBJICHUEM, IPUMEPHO 8 aTMOcdep, BBIXOAUT U3 TPYOKHU M IO KacaTeJIbHOH HAKJIOHHO
MIPOMBIBAET (PMIBTPBI HACOCA M CKBAXXHHBI. Bosia cMbIBaeT ocaaky TpEXBAJIICHTHOTO XKee3a, Ko-
TOpbIe 00pa30BaIKCh BO BPEMsl IPOCTOSI CKBAKUHBI U Yepe3 CKBAKMHHBIH HACOC BBIHOCUT MX Ha
IIOBEPXHOCTb.

Hanuune npoMbIBOYHOTO yCTpOIMCTBA, YCTAaHABIMBAEMOM Ha CKBaXXMHHBIM HAcOC, MOHMKa-
€T JaBJEHNE B MOJAIOMIEH MarucTpaim ¢ 8 10 mpuMepHo 5-5,5 atMocdep, HO NIEKTPOHHUKA JUIs
BKJIIOUEHHUS BOJONOTPEOUTENEeH B JOME OTPEryIMpOBaHa, Kak NPaBuilo, Ha 2 aTMOc(epsbl, I03To-
My HHKaKuX cOOEB B pabOTe THAPOCUCTEM HE ITPOUCXOJIUT.
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Puc. 1 HpOMLIBO‘IHaﬂ yCTaHOBKa «KaBHTpOH», YCTaHOBJICHHAs Ha CKBa)KUHHOM HacocCe.

IIpeumymectBa npoMeiBouHOi yctaHoBkH « KABUTPOH»:

1) IIpoaneBaercs cpoOK SKCIUTyaTAMU CKB)KUHHOTO HACOCA MOHWKEHHEM BBIXOJHOTO J1aB-
JICHUS], a 3HAYUT M MOTPeOIsieMOl MOIIHOCTH, @ TAKXKE CMBIBOM OCaJIKa C BXOJHBIX OTBEPCTHH
HAacoca, a 3HAYHUT, yMEHBIIEHHEM BXOIHOTO CONPOTHUBIIEHHS HAacoca.

2) Ilpn Kak70M BKIIFOUCHHH HAacoca aBTOMATHYECKH OYHMINAECTCS BOA03a0OpHBEIA (DHIBTP
CKBaXXMHBI. Bo/103a00pHBIi GUIBTP CKBaXKHUHBI BCera OyIeT YHCT, YTO JaéT JIMTEIbHbBIH CPOK e€
9KCITyaTalyu.

HUcnprtanus npomeiBouHo# ycranoBkoit «KABUTPOH» npoBomsites ¢ 2000 roga Ha nByX
CKBaKHMHaxX TiyOuHoW 23 u 54 metpa. Vcronb3yroTcs OTEUECTBEHHBIE MOTPYKHBIE CKBAKHHHBIC
Hacocsl Mapku «Bomorneit». 3a 15 ner ucnbitanuii 1eOUT BOBI OCTAJICS HA MPEKHEM YPOBHE U Ha-
COCBI HE MEHSUTHCH JIO CETOAHSIIIHETO JHSI.

Kpome Toro, maHHOI ycTaHOBKOW BO3MOJKHA PEAHUMAIHS CKBAKHH, NX OBUIO PEaHUMUPOBAHO
6onee 20 mr. M3 ckBaXXMHBI U3BJIEKACTCS IUTATHBIA CKBRKMHHBIM Hacoc. B ckBaxuHy omyckaercs
[IyOHHHBI HACOC CO ITAHTOM M IIPOMBIBOYHOI YCTaHOBKO#, BKITIOUAETCsl HACOC — BOZIA C ITYJIBIOH
TPEXBAJICHTHOTO JKeJie3a OTKaYMBAETCsl M BBUIMBAETCS Ha JHEBHYIO IMOBEPXHOCTh. Bo Bpemst mpo-
MBIBKH B CKBOKHHY IIEPHOJITIECKH JJoNuBaeM Boxy. Korma riyOuHHBIM Hacoc ¢ IPOMBIBOYHON ycC-
tanoBkoit «KKABUTPOH» noiinér no BomozadbopHoro GuiibTpa B CKBaXXKMHE M MPOMOET €ro, BOAY
JIOJIMBATh MPEKpaliaeM 1 IPOKauYMBaeM CKB)XUHY J0 HOSBIICHHS YUCTOI BOIBL.
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HNEPCIHEKTHUBBI HCIIOJIb30BAHUSA COJTHEUHBIX
I'mMAJPOKOJIJIEKTOPOB IIPU BEAEHUH
I'EOJIOI'OPA3ZBEJOYHbBIX PABOT

HacbIpoB A.A.
romanticot@mail.ru, Poccuiickuii rocynapcTBEHHBII I€0I0ropa3BeJ0uHBbII
yauBepcuteT uM. C. Opmxonukuaze, Mocksa, Poccust

IIpocroe, MOOMIBHOE 1 IOCTYITHOE TI0 LIEHE ropsiuee BOJOCHAOKEHHE — IaBHSISI M HECOBIBIIIAs-
Cs1 MedTa II0JIEBBIX T'e0JIOropa3BeoYHbIX mapTuid. Ho TexHIYeckuii mporpecc MperogHec reonoram
HACTOSIIIMIA TTOJAPOK B BH/E M300PETEHHUSI M BHEJPEHHS B MPOM3BOJCTBO BOAOIPEHHON BaKyyMHO#
TpyOKH. DTO CTEKJISIHHAS YIapONpOYHAsk KOHCTPYKIHS «TpyOa B TpyOe» ¢ 3a30poM MexIy TpyOamu
0KOJIO 4 MM, B KOTOPOM 00pa30BaH BaKyyM CO CTCTICHBIO Pa3pe:KEHUS 5107, [uametp HapyKHOI
TpyObl 58 MM, BHyTpeHHel — 47 MM, jumMHa KoHCTpyKuuu 1800-2000 mm. TpyObl OHHM KOHLIOM
CrasiHbl BMECTE; COOMIOICHIIO COOCHOCTH BHYTPEHHEH TPyObl OTHOCHTENIBHO HAPY)KHOH CITY>KHT CIie-
LHAJIbHAs PACTIOPHO-LIEHTPHUPYOLIas NPYyKHUHA. MexaHnuecKasi IPOYHOCTh KOHCTPYKLIMHM BEJMKA: CIie-
HATbHOEe OOPOCHIIMKATHOE CTEKIO TOMIMHON 1,6-3 MM BbIIEp:KHBAaeT MOPHIBBI Betpa 10 30 m/cek,
yzapsl rpaga @925 MM, TeMIIepaTypy IpH UCIHOJIB30BaHUY BOJBI Kak TerutoHocuTels 1o —35°C, nas-
nenue 10 0,8 Mlla. JlaHHast KOHCTPYKIHMS € MOMOIIBIO CHELHAIBHOTO BHICOKOYYBCTBHTEIBHOTO I10-
KPBITHS BHEITHEH CTOPOHBI BHYTPEHHEH TPYOBI MOXKET YJIaBIIMBATh yIBTPA(QUOIIETOBOE H3ITYyUCHHE Ja-
e B IACMYPHYIO MOrofy, a Onarojapst BaKyyMy M 3epKaJIbHOMY TEILIOOTPAXKAIOIIEMY IOKDBITHIO
BHYTPEHHHUX YacTell 00eux TpyO coxpaHseT 10 92 % nocTynusluei ¢ yIbTpauoIeTOBbIM U3ITyYeHUEM
sHepruu. [Ipy 5TOM NMOBEPXHOCTb BHELIHEH TPYObI MOKpPBITA CHELUAIBHBIM COCTABOM TEMHO-CHHETO
[[BETA U1 MAaKCUMAJIGHOTO TIPOITYCKaHMs Auana3oHa Y ®-jydeil Ha IOBEPXHOCTh BHYTPEHHEH TPYOBI.
Takast opuruHanbHasi TEPMOC-KOHCTPYKLIHS HO3BOJISIET JOCTUTHYTh MOTEph Teria MeHee 0,8 Br/m’* -°C,
a TeMIepaTypy 3acCTOWHOW BO/BI BO BHYTpeHHei TpyOke 3a 9 muH moBoauts a0 120°C (nmeperpersbiit
nap). B oTnmume ot pazsnuuHBIX APYTHX UCTOYHMKOB HArpeBaHUs, TEIUIOTPYOKH HE HY>KIAIOTCS B TO-
IUIMBE: OOJBIIYIO YacTh CYTOK OHM YJIABJIMBAIOT TEIMOTEILIO M MEPENAaloT €ro TeIJIOHOCUTENIO, a 3a
HOYb, Onarojapsi HAJIMYMIO BaKyyMa B MEKTPYOHOM IPOCTPAHCTBE, BOZA OCThIBaeT Bcero Ha 2-3°C.
Kaxk nokasanu oIbIThl, TEMIIEpaTypa OKpy Karomleil cpeibl He OKa3bIBaeT OOJIBIIOrO BIIMSHUS HA Ha-
rpeB Bozpl: ipu —35 °C aBmKymasicst Boxa HarpeBaercs 10 65-70 °C, a HemoaBrDKHas — A0 mapa.

Barapest cocrout u3 TpyOOK, YIOKEHHBIX ApYyT K Apyry mox 40° Ha pamy u paboTaroumx Ha
OIIHYy €MKOCTh, Pa3nu4aroT Ge3HaropHble (KOHBEKTHBHBIE) KOJUIEKTOPH! M KOJUIEKTOPBI, paboTato-
e nox aasnenueM 1o 1 MIla. HamopHsie KOJIEKTOPBI SKCILTyaTUPYFOT € TEMI000MEHHUKAMH.

Tabmuua 1
OCHOBHBIE XapaKTEPUCTUKHU COJTHEYHBIX THAPOKOIICKTOPOB
Ne Tun S S rermo- Bpems Pacxon, 11/4 Ha: Bec, Ilena,
n/m KOJUIEKTOpal OOMEHHMKA | Harpesa | r po ny | orom. KT py6ueit
1 Be3HanopHsit 1,66 m° - 30-70 mun | 30 - 50 | 29900
2 |Hamopmeiii 24 kBt | 1w’ 1w’ 16-43 mum | 370 500 108 | 79900
3 | Hamopusiit 96 kBt | 3,5 M’ 340 17-40 mun | 908 1448 160 | 137000

Kakue ke nepcrieKTHBBI UCIIOIb30BaHUS COTHEYHBIX 'MPOKOJUIEKTOPOB CYLIECTBYIOT IS
re0JIOTMYeCKHX MapTUii NPy MOUCKax U pa3Beznke? Hampumep, oqMHOYHBIH HPOCTON KOJIIEKTOP C
mIonmaasio 1 M’ — OTJIMYHBIH HCTOUHUK ropstueit BOZbl U1 OJHOM KYXHM WJIM TyIIEBOM; A 3TUX
Lesiei mogoiineT naxxe Oe3HanopHas Mojielb. B kayecTBe OTOMUTEILHON CHCTEMbI HIIH JUTS TOpsTde-
ro BOJOCHA0XKEHHs I'€0JIOTMYECKOro Jiarepsi NMPHUIroJeH HANOpPHbIA COJHEYHbIH THIPOKOJUIEKTOP,
KOTOpBIN paboTaer ¢ GoiinepoM (TerI000MeHHUKOM). [IpoH3BOANTENFHOCTh TAKOTO KOMILIEKCA
paccuMTHIBACTCS B 3aBHCHMOCTH OT CYTOYHOH HOTPEOHOCTH B ropsiyeil BOJE, COCTABISIOLICH
npumepHo 30 1/cyTkn Ha 4yenoBeka. J[omycTHM, B T€OJOTMYECKOM mapTHu 15 denoBek, mojaeBor
Ce30H 5 MecsIeB — ¢ Mas 1o ceHTs10pb. Eciin Bogy HyskHO HarpeBaTh ot 10 1o 60°C, To ce30HHas
IIOTPEOHOCTH B SHEPTUH COCTABUT:
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Wees =30 n/cyt*150 cyr*50°C*15 wen*1,16 Br-u-1-°C/1000 = 3915 kBtu.

KonuuectBo conneunoit paguammu a1 Poccun Ha mmpote MOCKBBI B JIETHHE MECSIIBI MOYKHO
MIPUHATH IO CIIENHAIBHBIM TabimnaM nacossnu [2] 170 Bru/m Torna yznenpHOe CE30HHOE KONU-
yecTBO dHepruu Ha 1 M* 3eMHOIl moBepxHOCTH Gyzer pasHo 0,17 kBT*24 4*150 = 612 kBr/M>.
C yuerom KIIJl ycranoBku 92% muiomazap KOJUIEKTOpa, He0OXouMast JUIsl HarpeBaHHs, COCTaBHT:
Sxom = 3915/(612:0,92) = 7 M>. Cpok cityk6bI KOJUICKTOPA, 3asBICHHOTO [IPOM3BOLUTEIEM, HE MEHEE
25 ner. BeiOupaeM Juist ropsidero BOZOCHA0KEHHS T€0JIOTHYECKON MTApTUH 2 YCTaHOBKH HAIIOPHOTO
thna ¢ S = 3,5 M cronmoctbio 137000 pyoneit kaxmas. KanuransHeie 3aTpaThl Ha NpHOOpETEHIE
ycraHoBok 274 000py6. [ToTeHnuansHble 3aTpaThl HA 3JIEKTPOIHEPTHIO JUIs HarpeBa BOJBI B CE30H
cocTaBWwId OBl MpH CTOMMOCTH 5 pyOo/kBru: 3 = 5 py6-3915 keT*u = 19575 py0d., a 3a 25 ner —
489375 py6. Cpok okynaemocTn 2-x koyutekropos: T =274000/19575 = 14 ner. I1pu0Obuis oT UX Hc-
MOJTK30BAHMS 32 BPEeMsI MOJIHOM KcIuTyatanun 25 et gocturaet 215375 py6.

NPYXXUHA TennooTpakalowun

HapyxHbin,
cBeTo-
npoT1BOOTPa-
Xalownin cnon

Puc. 1 Bua ruipokoieKTopa u yCTpoiCcTBO BaKyyMHOI BOAOIPEHHOM TPyOKH

PacueTnl ITOKa3bIBAKOT, YTO HCIIOJIb30BAHUE COJIHCUHBIX KOJUICKTOPOB 3KOHOMMHYECKU BbI-
roHO. YCTaHaBIUBATh apeaybl SKOHOMHUYECKOW I1eJIecO00pa3sHOCTH MPUMEHEHHS! KOJUIEKTOPOB
HpeaaraeTcs OpUrHHaNIbHON METOIUKOM MO BYM KPUTEPHSAM: MO pasMepy rof0BOI HHCOIALUH
COTHEUHOI SHEpTHH Ha 1 M 3eMHOIT TOBEPXHOCTH[2] M CTOMMOCTH 3IEKTPOIHEPIHH B TOUKE Pas-
MELIEeHHS TAPTUH Ha MECTHOCTU. B 3aaHHOM Ha KapTe TOYKE MOTEHLHAIBHBIX PadOT rOAOBYIO
HOPMY MHCOJISIIMY JIEJIMM Ha KOJMYECTBO JHEH B TOJYy M KOJIMYECTBO YacOB B CYTKH, ITOIy4aeM
KOJIMYECTBO COJTHEYHOW DHEPruM B 4ac, MpUXoJsieiics Ha 1 M 3eMHOM noBepxHocTu. Paznenus
8 Ha TIOMa b MOTTIOMEHHs OHOM TpyOKY Sy = 0,15 M%, yCTaHABIMBAEM, CKONBKO YHEPTHH O~
JydaeT Kaxjaas BakyyMHas TpyOka c¢ yderom Terutonoteps (Ku = 0.92). Iloacumras, cKOIbBKO
TpyOOK HEOOXOMMO YCTAaHOBHUTH B KOJJIEKTOP JUIs o0ecrieyeHns] He0OXOMMON 4acOBOH MOIIIHO-
CTH, TOJTyYaeM IUIOLIAb COJHEYHOTO THIPOKOIUIEKTOpa, ONpEaeIsieM MO, CTOMMOCTb M pac-
CYHTHIBAEM CPOK €TI0 OKYIIAaEMOCTH C y4ETOM MECTHOTO TapuQa Ha JICKTPOIHEPTHIO.

Ipu BBIGOpE KOJIEKTOPOB HEOOXOAMMO YUHUTHIBATh TOT (HAKT, YTO CTOUMOCTH HJIEKTPOIHEP-
T'MU B OT/IAJICHHBIX PErHOHaxX Oy/IeT CYIIECTBEHHO BBIILIE, B CHIIY UCIIOJIb30BAHHMS JUIsl €€ MOTyYCHUS
JIOPOTOCTOSIIIMX AU3ENBHBIX U OCH3MHOBBIX reHepatopoB. [1o3ToMy, ¢ pocTOM paccTOSIHUS OT LieH-
TPAJIM30BaHHBIX MCTOYHHMKOB SHEPrOCHAOKEHUS O MECTa JAWCIOKALMHM I'€0JOTHYECKON IapTHH,
PEHTa0eNbHOCTh YCTAaHOBKH COJHEYHBIX I'HAPOKOJIEKTOPOB OYyeT 3aMETHO BO3PACTATb.

Takum 00pa3oM, B BHJE COJHEYHBIX TMAPOKOJUICKTOPHBIX YCTAHOBOK I'€0JIOrOpa3BeIuUKH
MOTYT TNPUOOPECTH HAJICKHBIN U HENPUXOTIIMBBIN, IKOJIOIUYSCKU Oe3BpPEAHbIH, MOOMIBHBIN HC-
TOYHUK IOJTYyUYCHUS FOpﬂ‘{eﬁ BOABI JJIA IMTHEBBIX U XO3SIHCTBEHHBIX HYXAI. Bo3moxxHO NPUMCHCHUE
reUOTEIUIOBBIX THAPOYCTAHOBOK JUIsl OPTaHU3allisl ONBITHON OTTAaiK1 y4acTKOB 3aJI€raHusi MHOTO-
JIETHEMEP3JIbIX HOPO, 4TO OyJIeT CIOCOOCTBOBATh YBEIHMYCHHUIO MPOWU3BOAWTENBHOCTH TI'€0JIO0ro-
MOUCKOBBIX M Pa3BEIOYHBIX PAabOT, OCYIIECTBIIEMBIX B 30HAX MHOTOJICTHEH MEP3JIOTHIL.

Jlutepatypa
1. Yxun B.B., I'yceB A.A. I'mnpasnuka. M. : UHOPA-M, 2013.
2. http://www.teploecos.ru/www.teploecos.ru, http://www.econom24.ru, http://www.bhorse.ru,
http://www.ecoteco.ru.
3. http://www.khd2.narod.ru (TaGmuubr HHCOISALNH).
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TEXHUYECKHE PEIIEHAS BOITPOCOB CTPOUTEJILHOM
9KOJIOTNHN

Kyapsisues U.H.
7468140@mail.ru, OO0 «3Oxollpom», MockBsa, Poccust

TepMmuH «3K0IOTUS» 0003HaYaeT OYKBAJIbHO «HAyKa O MecToOOnTaHUM». YelloBeKy HeoO-
XOMMBI CTPOTO OTPEEIICHHBIC YCIOBHS OKpyKaroleil cpensl. [Ipu oTKI0HEHHH OT Tpedyemoi
HOPMBI, BO3MOKHBI HApYLICHUs JKU3HeAesTeabHOCTH. [lepe] crienuanictaMu CTOAT 3aJa4qu: co-
3/1aTh BBICOKOE KaueCTBO JKU3HH M OJHOBPEMEHHO O0ECIEYHTh KOJOTMYHOCTH TOPOJIOB, CHU-
3UTh MOCTYIUICHUE 3aTrPSI3HEHUI B CpPely M JIOCTHYb SKOJIOTHYECKOTO PABHOBECHUSI MEXIY IOpo-
JIOM U TPUPOIONA. AHTPOIIOrEHHOE BO3ICHCTBHE CTPOMTENBCTBA PA3HOOOPA3HO MO CBOEMY Xa-
paktepy. CTPOUTENBCTBO — OJWH M3 MOIIHBIX aHTPOIIOTEHHBIX (PaKTOPOB BO3JCHCTBUS Ha OK-
PYKAoIyI0 MPUPOAHYIO CPEly, HMEHHO MOTOMY CAHHTAPHBIMH HOPMAaMH yCTAaHOBJIEHO, YTO
Ha CTpOI/ITeHbeIX 06LCKTaX JOJIKHO 6bITb 06601’[6‘{6]—10 OTCyTCTBI/Ie HJIM MUHUMAJIBHOEC BBIJICIIC-
HHUE B CTOYHbIC BOJBI BPEIHBIX U 3arps3HEHHBIX BellecTB. [103TOMy OTBOI CTOYHOIT BOJIBI U €€
OYHCTKA PETyJIUPYIOTCS CAaHUTAPHBIMH HOPMaMH CJICIYIOUIMM 00pa3oM: 3ampelaeTcs CIyCcK
XO35CTBEHHBIX, (DEKANbHBIX W INPOHM3BOACTBEHHBIX BOJ B moriomaronme konomaua. Cryck
CcOpPOCHBIX BOJ M3 OOOPOTHBIX CHCTEM BOJOCHAOKEHHMS JOMYCKAETCs TOJIBKO B MPOM3BOJCTBEH-
HyI0 KaHanu3anuio.Bo m3bexanue 3arps3HEHUs TOPOACKHUX YIHI] M BO3AYIIHOW CPEIbl CTPOH-
TEJIBHBIMU MAaIlMHAMHU U MEXaHH3MaMHM BO BpeMs MX MEPEMELICHUI BHE MPEeOB TEPPUTOPHit
CTPOUTEIILCTBA, NOSBUINCH HOPMAaTUBHBIC aKThI, COTJIACHO KOTOPBHIM Ha BBIE3JIE C TEPPUTOPHH
CTPOWKH MO/KEH OBbITh 00OPYAOBaH MYyHKT MOWKH KoyieC. Bobllioe KOJIMYecTBO BOJIBI IMPH
CTPOWTENIEHBIX paboTax MoTpeOIAIOT Kak py4yHas IUIaHroBas Molka aBroMoOmist — ot 500 i1 10
1200 1, Tak u mexanuszupoBanHasi — 10 2000 1. B mensx coxpamieHust pacxola BOIBI Mpedy-
cMaTpHuBaeTcsi 000pOTHOE €€ UCII0JIb30BaHNUE.

HenpaBunbHO AymaTh, 4TO B Hallel CTpaHE BOMPOCAM OXPaHBI MPHPOABI HE YACISIETCS
BHUMaHHeE. MIMeeT MecTo J0JIsl KalUTaIbHBIX BIOXKEHUH, PACXOyeMbIX Ha 3aIllUTy Cpelbl O0HTa-
HUSI IPU CTPOUTEHCTBE MTPOMBIIUICHHBIX TPEIIPHIATHI PA3IMYHBIX OTPACIICH MPOMBIIIICHHOCTH.
C 1 suBaps 2005 ronma nocranoBienneM ['occtpost PO Ne 70 ot 2004 r. BBeneHbI B jeiicTBHE
CHull 12.01.2004 «Opranusaiusi CTpOUTEIbCTBa», B KOTOPBIX IMPEAYCMOTPEHO 00s3aTebHOE
000pyIoBaHNE CTPOUTEIIBHBIX IIIOIAI0K MYHKTaMH MOHKH KOJIEC TPAHCIIOPTHBIX CPEACTB.

KitroueBbIM 371€MEHTOM B PELICHUH YKOJIOTHUECKUX MPOOIIEM SIBISIETCSI MOUCK TPAMOTHBIX K
JICHCTBEHHBIX HAyYHO-TEXHUYECKHUX peuieHuid. Hapsiay ¢ ApyrumMu HHCTUTYTaMu, 1abopaTopHsIMu
u npousBoacTBaMu yxke 6onbine 10 ner kommanus OO0 «Dxollpom» OCYIIECTBISIET CBOIO Jiesi-
TENBHOCTD B JIeJIe 3alMThl OKpYyXKarolei cpeapl. KoMnanusi ocBanBaet, BHEAPSET, POM3BOAUT
LENBIA ST HOBOW BBICOKOTEXHOIOTMYHOW MPOIYKIHMHU, TAKHX HAPUMEpP, KaK MOWKH KOJeC IS
aBTOTPAHCIIOPTA, BHIE3IKAIOIIETO CO CTPOUTEIBHBIX TIOLIATIOK.

Ipocreiimmm crioco6oM U306exKaTh 3arps3HEHUI OKPYIKAIOLIEH Cpeibl SBISCTCS yiKe IPOBeE-
PEHHBII Ha MPAaKTUKE BapHaHT YCTAHOBKU HAa CTPOMTEILHOM OOBEKTE IMyHKTa MOMKH KOJEC C 3a-
MKHYTBIM LIHKJIOM OYHMCTKH U MCIOJIb30BaHHS OYUILEHHON BOABL. OT yKe UMEIOLIUXCSI OHU OTIIHU-
YalOTCs TOJIHOM aBTOHOMHOCTBIO — HAJIMYWE JBUTATellsl BHYTPEHHErO CropaHusi oOecrevnBact
aBTOHOMHYIO paboTy Hacoca BHICOKOTO JaBJICHUS] HA MECTE YCTAaHOBKH.

YcraHoBka 060pOTHOTrO BOJOCHA0KEHHSI MOWKH KOJIEC TPy30BOTO aBTOTPAHCIIOPTA MPEAHA-
3HAYEHA ]I OYHCTKH BOJBI OT KPYIHBIX B3BEUICHHBIX YACTHUI[ IIE€CKa, TJIMHBI, IOYBBI U APYTHUX
3arpsi3HEHHUI MOJO0OHOTO XapakTepa, NMPHU 3TOM OYHILEHHAs BOJa BO3BPAIIAeTCs Ha MOBTOPHOE
ncronbp30BaHue. TakuM 006pa3oM, B CHCTEME IUPKYJIUPYET IOCTOSHHBIA 00BEM BOJIBI, IPUMEPHO
paBHbIi 3,5-5 M.

B ocHoBy nmpuHIMNa 3¢QeKTUBHON PabOTHl CUCTEMBI BOJZOOYHCTKU IPH (PyHKIMOHHPOBaA-
HUM MOWKH 3aJI0)KEHBI [[BE CTaJUHM OYHCTKH — OCBETJICHHE BOJABI B IMOJE HEHTPOOCKHBIX CHI
(maHHBIA TPHUHIMII peajn30BaH Ha CII0cO0E BOJOOYHMCTKH B THJIPOLUKIIOHE); BTOpas CTalus —
OCaKIEHHE B3BEIIEHHBIX YACTHIL IO AEHCTBHEM CHIIBI TsDKECTH. OCHOBHBIM TEXHOJIOTHMYECKHM
3JIEMEHTOM, MCHOJIB3YIONUM JIAaHHBIN MPHUHIIMIL, SBJISETCS TOPU3OHTAIIBHBIA OTCTOMHHUK.

— 122 —



3arpsi3HEHHas BOZA IIOCJIE€ MBIThSI KOJiec COOMpaeTcst B MPUSMOK, KOTOPBIl OpraHu3yercs
HETOCPEICTBEHHO PSAZOM C YCTaHOBKOH 000POTHOr0 BoJocHa0)eHus. V3 npusiMka Bojia HacCOCOM
MOAAeTCsl Ha THAPOLMKIOH. ['MIPOLMKIOH — yCTPOICTBO, A€HCTBUE KOTOPOro, OCHOBAHO Ha HC-
MOJIb30BAaHUM LIEHTPOOEKHBIX CHJI, T/I¢ BBIACICHUE MEXaHUUECKUX MPUMECEH M3 BOJBI IIPOHUCXO-
IUT TOA NEWCTBUEM STHX CHJI, KOTOPHIE B COTHU M TBICSYM pa3 IPEBBINIAIOT CHIIBI TSHKECTH, 3a
CYET Yero yBEJIIMUUBAETCA CKOPOCTh OcakAeHMs yacTHll. [Ipu BpalieHnu B THAPOLUKIOHE MOTOK
JKUAKOCTH paszielisieTcs Ha JBe 4acTH: nepBas (LeHTpasbHasi) 4acTh II0TOKA, OYMILEHHAs OT B3Be-
CH, OTBOJIUTBCS Yepe3 BEpXHee OTBOJHOE OTBEPCTUE; BTOPOH MOTOK — TaHI€HIMAJIbHBIH — obora-
LIEHHBIH B3BELIEHHBIM MECKOM, OTBOJUTCS Uepe3 HIKHee OTBOAHOe oTBepctHe. IlepBblil ocBer-
JICHHBIH MOTOK IOCTYIIAET B MEPBYIO NPUEMHYIO €MKOCTb, a 00OTaIlleHHbIH B3BECHIO, BO3BpAIla-
eTcs B UCXOJHBIN npusMok. Bosa u3 nepBoii mpueMHON €eMKOCTH, IEPETEKaeT BO BTOPOE OT/ele-
HHE, Yepe3 ClelnaIbHOe OKHO, YCTPOSHHOE Ha HEKOTOPOH BBICOTE, BO M30EkKaHHE IONaJaHus
ocelaoleil B3BECH JJIbIIe B CHCTEMY BOJOIOIb30BAHHUSI.

[Nocne mepBoii CTaAny OYNCTKH U MEpeIiBa Yepe3 OKHO BOJA TOMAaeT B TOPH30HTAIBHBIN
OTCTOWHUK. ['OpH30HTANbHBIM OTCTOMHUK — MPSIMOYTOJIBHBIN, BBITSHYTHI B HalpaBI€HUH ABU-
JKEHUS BOJIBI CTAIBHON pe3epByap, B KOTOPOM BOJia JBIKETCS B HAIPaBJICHUH, OJN3KOM K TOpH-
30HTAJILHOMY, BJIOJIb OTCTOMHMKA. JJHO OTCTOIHMKA MMeeT MPOJOJIbHBIM YKIIOH, B HAIPABJICHUH,
00paTHOM JBIDKCHUIO BOABL JIBI)KEHME BOIBI B TOPU3OHTAIHLHOM OTCTOMHHUKE MMEET JIAMHHAp-
HBIIl XapakTep, MPU 3TOM YaCTHIbl B3BEIICHHBIX BELIECTB MO ACHCTBUEM CHIIBI TSKECTH BbIIa-
JaloT B ocanok. OcaJoK, HAKaIIMBAIOIUICS Ha JHE OTCTOMHMKA, OCTENIEHHO CIOJI3aeT M0 Ha-
KJIOHHOMY JHUILY B COOpPHYIO 4acTh, OTKYZa BPYUHYIO yIajseTcsi yepe3 CIeluaIbHO 000pyo-
BaHHBIH JIIOK. B BepxHell yacTu oTcToiHUKA 000py10BaH COOPHBI JOTOK, B KOTOPOM HaKaIlIH-
BAIOTCS MJIABAIOIIIE 3aTPA3HUTENN, UMEIOMINE TUIOTHOCTh HUXKE TNIOTHOCTH BOJIBI.

3areM Boja U3 OTCTOMHMKA MEepeTeKaeT B CUCTEMY COOOIIAIOIUXCS €eMKOCTEH U IOCTynaeT
B €MKOCTbh YHCTON BOAbL. OumIeHHas BOAA M3 EMKOCTH YHCTOW BOABI HACOCOM IOAACTCS HETO-
CPEJICTBEHHO Ha MOHKY KoJec. 3aTeM LUK noBTopsiercs. s obecrneueHust BO3SMOXKHOCTH (pyHK-
LUOHUPOBAHMS CHUCTEMBI B 3UMHHUHN mepuoa A0 t > —5°C , ycTaHaBIMBAIOTCS HarpeBaTelbHbIC
3JIEMEHTBHI, IIPEIOTBPAIIAIONIIE 3aMEP3aHIE BOIbI B HACOCHOM OTAEICHHH.

Ta6umuma 1
Tunbl MOEK ¢ MJIACTMACCOBLIMHU €MKOCTSIMM
TIOKA3BATEJIb| En. |Kackan-IT|Kackan-IT| Kackan-I1 | Kackan-IT | Kackan-IT | Kackaa-IT | Kackan-T1
H3M. Munn OkoHoM | Cranpapr | Jloke |IIpemuym | IIpodu Ipodu
KOMITIAKT

VYcranosnenHast | kBt 1,1 1,1 1,5 22 2,5 2,5 7,5
MOUIHOCTb
Makc.jaBjienue | at™M 9 o9 o 12 110 20 10/170 150 200
Hacoca
Tabaputst MM 1250 1650 1650 1650 1650 1650 1650
J*1I*B 1200 1200 1200 1200 1200 1200 1200

1150 1150 1150 1150 1150 1150 1150
Macca KT 160 220 220 220 220 500 220
OGbeM BOBI B | M 1 1.5 1.5 1.5 1.5 5 1.5
E€MKOCTH
Kon-Bo nucro- mT 1 1 2 2 2 2 2
J1eTOB
IIpomyckHas mar/ 6 6 10-12 15 1o 20 10 25 30
CHOCOOHOCTh q
CroumMocTh pyo. 80 000 100000 | 110000 | 120000 | 135000 | 135000 | 155000

Jluteparypa
1. http://www.ekoprom.com/
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O BO3MOXXHOM HUCIIOJIb30BAHUN POTO®OPMOBOYHBIX
YCTAHOBOK IIPU BEJEHUUN 'OPHOPA3BE/JOUYHBIX PABOT

I'p:xadoBekuii [LE.
bukvitsa@mail.ru, OO0 «3xollpom», r. Mertumu, Poccus

B ycnoBusiX HampspKeHHOH pabOoTHI Fe0J0ropa3BeJOUHbIX MApTUH U SKCIICTUINNA, OTpaHu-
YEeHUH BPEMEHHBIMHM CPOKAMH U MOTOJHBIMH YCJIOBHSMM, BO3PACTACT POJIb ONEPATUBHOCTU TEX-
HOJIOTHYECKOTO COIPOBOXKACHHUS TIOMCKOBBIX, OYPOBBIX M FOPHO-pa3BeJouHbIX paboT. Ecian kom-
NbIOTEPU3aLMs IO3BOJIACT YBEIUYHUBATH, B OCHOBHOM, BBIYMCIIUTENIbHBIA U KOHTpOJ'[pr}OULPI]}’I
aCIIeKT, TO CBOCBPEMEHHBII TEXHHYECKHI YX0[, 3aMeHa 000pYI0BaHHUsI, TOCTABKH HOBBIX 3aIlac-
HBIX YacTel SBJISIOTCS BTOPHIM IIABHBIM COCTABIAIOIIMM TEXHOJIOTHUYECKOro ycnexa. Ilpu stom
U3rOTOBJIEHHE OBICTPO HM3HALIMBAIOIIUXCSA U 3alacHBIX JeTalell pallMOHalbHEE pa3MellaTh Ha
TEPPUTOPUH TEXHUUECKOM 0a3bl IKCHEIMIIMU WIIM JOCTATOYHO KPYITHOH MapTHU. DTO JaeT onepa-
TUBHOCTb M HE3aBHCHMOCTb OT TPAHCHOPTHBIX CBS3€H C 3aBOAAaMHU-NOCTaBLIMKAMH, I03BOJISIET
BHOCHUTb HEOOXOAMMbIE KOPPEKTHBBI M NpPaBKH B KOH(GUIYPALMIO W3rOTABIMBAEMBIX JETalleH,
pa3pabaTbIBaTh HOBbIE KOHCTPYKTUBHbIE CXeMbl. OUeHb Ba)KHO, YTOOBI TEXHOJIOIMYECKOE COMPO-
BOX/ICHHE I'€0JOrOpa3BeOYHbIX paboT ObLIO ONEPAaTHBHBIM U KPYIJIOTOJUYHBIM, TOTOBBIM OT-
KJIMKHYTBCS Ha OBICTPO MEHSIOIMECS] TOPHO-T'€0JIOTHYECKHE YCIIOBUSL.

IToTpeOHOCTD B pa3aMyYHBIX EMKOCTSX ISl XPAHEHUS IIMTHEBOM U TEXHUYECKOH BOJBI, JIEK-
TPOJNUTOB, 0TpaboTaHHOro Macia, I'CM, TOIUIMB M T.J. Ul MPOLIECCOB Pa3BeAKH, JOOBIUM U 000-
raleHust OueHb BeNMKa. B cuity cypoBbIX KIMMaTHYECKUX YCIOBUH Y HHTEHCHUBHOM HKCILTyaTaluH
JIaHHBIE €EMKOCTH OBICTPO M3HAIINBaIOTCs. PoTanmonHoe popMoBaHUe MO3BOJISIET H3TOTOBIIATH LA~
CTHKOBBIE M3IENIHNS EMKOCTBIO 10 25 M c TOJIMHON CTEHKH 10 20 MM, 4TO 0OecreunBaeT HEOOX0-
JIMMYI0 TIPOYHOCTb NpoxyKuuu. IIpu npousBoacTBe eMKocTel 0co0yl0 BaKHOCTh UMEET COXpaHe-
HHE HEOOXOIMMOH TOJIIMHBI CTEHOK MPOAYKIMH, OTCYTCTBUE BHYTPEHHHX HANPSHKEHUH B U3/IEIHH
U OTCYTCTBHE OPHEHTAIMH (HEHAIPABJICHHOCTh) IOJIMMEPH30BAaHHOIO MOMMATHIIeHA. [Ipu poraru-
OHHOM (POPMOBAHHH BO3MOXKHO 3a()OPMOBBIBAHHE B IPOIYKIHIO 3aKIAAHBIX JIEMEHTOB U3 IPYTHX
Marepuaios. M3aenus He MMEIOT LIBOB, HE U3MEHSIOT XapaKTePUCTHUK I10]] BO3JEHCTBUEM YIIbTpa-
(uoseTa, TOMyCKAIOT MCIIOIB30BAHKE B IIMPOKOM JIHalla30He BHELIHUX TEMIIEpaTyp, He Tepsisi CBO-
uX CBOHCTB co BpeMmeHeM. [l npuaaHus HEOOXOIUMBIX CBOWCTB IUIACTHKY B CHIPbE JOOABISIOT
Ppa3IHYHbIC TEPMO- U CBETOCTAOWIN3ATOPbI, IIMTMEHTBI, aHTUCTATUYECKUE T00ABKH, IUIAMSATaCHTEIH,
BCIICHUBAKOIIMEC arcHTHI. le/l IIPOU3BOJICTBE MHOT'OCJIOMHBIX I/ISJleJ'II/Iﬁ BO3MOHO IIPUMEHCHHUEC
TEPMOU30JISILIHOHHBIX HAMOJIHUTEINIEH U UCII0JIb30BaHUE MHUIIEBOTO MOJIMATHIICHA.

IIporecc Npon3BoACTBA COCTOUT U3 YETHIPEX ITAIOB:

1. 3arpy3ka monumMepa B dopmy. ITopomkooOpa3Hblii HONMUATHIICH B HEOOXOANMOM KOJIYe-
CTBE 3aChINAETCS B POTALMOHHYIO (opMy (poTodopMy) — METAIUIMYECKYIO MONYH KOHCTPYKIIHUIO,
COCTOSIILYIO U3 IBYX, peke U3 3-X 1 0ojee yacTei, U FepMETHYHO 3aKPbIBAETCSL.

2. Poranmonnoe dopmoBanue uzzenus. Porogopma nmomernaercsi B HarpeBaTeIbHYIO KaMe-
Py, IpOU3BOIUTCS €€ Harpes NpH BpamieHuu 10 20 06/MUH B ABYX IIockocTsX. Ilogorpes ocy-
LIECTBIISIETCS P MOMOIIM dJIEKTpOHArpeBaTeliell Wi ropeHus raza. MakcumanpHas TeMIiepary-
pa HarpeBa Qopmbl — 10 400°C. IlonuaTUIEH pACIUIABIAETCS U PAaBHOMEPHO pAaCTEKaeTcs II0
creHkaM ¢opmsal. T.k. poraironHoe GopMoBaHue (POTOMOJIIUHT) HPOUCXOAMUT TIPU HOPMAIEHOM
aTMOC()EPHOM JIaBIE€HHUH, POTaQOPMbl UMEIOT TOHKHE CTEHKH M3 CTAJIU WIH aIIOMUHUS. AJIIOMU-
HHUH HCIIONB3YIOT JUISl IPOU3BOJICTBA CIOXKHBIX U3/eNHil. POTOGOPMBI U3roTOBISIOTCS B TEUCHHUE
HECKOJIBKUX JHEH. MaKkcHMallbHBIH pa3Mep MOJIy4aeMOro U3/eus OIPEIeNseTcs: pazMepoM Ha-
rpeBaTeIbHON KaMepbl 000pyI0BaHUsL.

3. Oxnakenue porodopmel. PopMy OXJIaXKAAIOT HPH TOMOIIN BO3AyXa MM BOASHOM IIbI-
nu. [Ipu 9TOM BpalieHne poToGpopMbl He IPEKPAILAIOT Uil 0OecriedeH s pABHOMEPHOCTH 3aTBEp-
JIeBaHHUs, BEJIsL €ro JI0 MOJHOTO 3aCThIBAHUS MOJIUMeEpa.

4. UzBneuenue uznenns. DopMmy pacKpbIBalOT, M TOTOBOE U3JIEIHE U3BIEKAIOT U3 (HOPMBIL.

Ipu Bcex mpeuMyIIeCTBaX €MKOCTEH M M3ENHMH, U3TOTOBJICHHBIX METOJOM POTO(GOPMOBKH
(JIETKOCTB, CTOMKOCTD K arpeCCHBHBIM CpPe/iaM, IOJITOBEYHOCTH U T.J1.), IMEETCS OIMH HEIOCTATOK —
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JIOCTaTOYHO BBICOKAas CTOMMOCTH TPAHCIIOPTHPOBKU OT 3aBOJA-M3TOTOBHTEIS A0 HOTPEOUTEIS.
B atux ycrmoBusix cpabatbiBaeT 3 (HeKT «IepeBO3KM BO3AyXa»: TaK Kak rabapUThl U3l HeMa-
JIbIe, JUTSl HECKOJIBKUX JICCSTKOB U3JEIUN HY>KHO 3aKa3bIBaTh BarOH.

Ipennaraercst Ut N3rOTOBJICHUS HY>KHBIX €MKOCTEIl M M3/IENIHH «I10 MECTy» pacrojararb
POTOGOPMOBOUHYIO YCTAHOBKY HEIOCPEACTBCHHO Ha TEXHHYECKOH 0ase IeosIoropasBelovHON
WM TOPHOW OpraHM3aluM (IKCIeTUIUHU, YIPaBICHHs, PyIHUKA, Kapbepa, IIaxThl). Bo3MoKHO
H3rOTOBJICHHE MOOMJIBHOW YCTaHOBKH Julsi popMoBaHus eMKocTel oobemMoM 10 3000 .

XapakTepucTuku MOOHIBHON ycTtaHoBKH: Bec 1500 kr; rabaputsl B COOpaHHOM BHIEC: JJIH-
Ha 3 M, mupHuHa 3 M, BbICOTa 4 M; oTpebisieMas IeKTpodHeprus — 5 KB1/4.

JlaHHas yCTaHOBKa MOHTHUPYETCS 32 5-6 4acoB M OyaeT 00CIyKUBAThCS IBYMSI paOOUHMHU.

MoOuibHas ycTaHOBKa TInaByunit nom 3anpaBoYHBII MyHKT

Taxum 00pa3oM, ONEPaTUBHO, IO MECTY, MOXKHO OyIeT IPOU3BOIUTH HEOOXOAUMOE KOJIH-
YECTBO €MKOCTEH M JPYTHX CHELHaJbHBIX M3JENUil pasHoOOpasHeHux (HopM, CyIIECTBEHHO
COKpaTHB 3aTpaThl HA UX TPAHCHOPTHPOBKY. B KkauecTBe BO3ZMOXHOIO MpPUMEpa MPUMEHEHUS
U3IeIHi pOTAMOHHOTO ()OPMOBAHHMS B TOPHOPA3BEIOYHOM J€JIe, MOKHO IPHUBECTH HEKOTOPHIE
HX BUJBL
. EMKocTH 11 TUTHEBOM M TEXHUYECKOMN BOJIBI.

. EMKocTH 11 OYypOBBIX PaCTBOPOB U SJIEKTPOIHUTOB.

. EMKoCTH 1715 TOpIoYe-CMa304HBIX MaTEepHAaIOB

. MoGuibHbIe 3a1IpaBOYHBIC MTYHKTHI.

. Slumky 1t XpaHeHUs! KepHa 1 00pa3IoB MOPOJ.

. Jlerko MOHTHpYeMBbIe BpEMEHHBIE JTOPOIKHBIE MOKPBITHSI MHOTOPa30BOT'O UCIIOJIb30BAHUS.
. IInacTukoBbIe MaHEIN U HACTUIIBI JUISL OBICTPOBO3BOAMMBIX JIOMOB.
. [ymieBble U TyaneTHbIe KaOHHBI

. Iepmetuunbie Kodpsl 1is 1Ta0OPaTOPHOTO 0OOPYIOBAHUSI.

10. TloHTOHHBIE CHCTEMBI, B TOM YHCJIE IUIAByYHE JOMA.

11. TIpoMBIBOYHBIE JIOTKH.

12.  ObopynoBaHHE U EMKOCTH AJis 00OTaILEHuUs Py 1.

13. HakonuTesapHbIE €MKOCTH JJIsl HATIOPHOTO BOAOCHAOKEHHSL.

14. DneMeHTHI CUCTEM OYHMCTKH CTOYHBIX BOJ ¥ BOJJOOTBE/ICHHSI.

15.  OrtcroitHuky pa3nuyHOn GopMBI.

O 001NN WwWh—

B 3aiimoueHne oTMeTHM eIE OJHY OYEHb MHTEPECHYIO M BAXKHYIO JUISL COXPAaHEHUs OKpY-
JKaroIel cpelsl IPH TOPHOPA3BEIOYHBIX Pa00TaX 3KOIOTr0-TEXHOIOTHYECKYI0 0COOCHHOCTh POTa-
LIMOHHON ()OPMOBKH, KAK COBPEMEHHOI'O U II€PEOBOr0 TEXHOIOINUECKOrO MPOLIECcca: OH OTHOCHUT-
s K IPAKTHYeCKU 0e30TXOMHBIM U II03BOJIAET IepepadaThIBaTh CTABIINE HEHYKHBIMHU H3JCIUSL
B MCXOJIHOE CBIPbE, 4 3aTEM CHOBA HCIIOJIb30BATh €TI0 I IPOU3BOJCTBA APYTOro BUJIA MPOLYKLHH.

Jluteparypa
1. I'pabuak JL.I'., Barmacapos I11.B., Unsixun C.B. Topropaseenousnsie paboTel. M. : Bsic-
mas mkoJja, 2003.
2. http://www.ekoprom.com/
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S-XI

CEKIUA TEXHOJIOI'MU U TEXHUKH
BYPEHUSA CKBAYKWH



3AZIAYH ITO PEAJIN3AIIAU MTPAKTUKO-OPUEHTUPOBAHHOM
MOJEJIN CHEIIMAJIUCTA IO TEXHOJIOTUHU U TEXHUKE BYPEHUSA
HE®TAHBIX U I'A30OBBIX CKBAKUH

CouoBbeB H.B., ®posoBa M.C.
nvs@mgri-rggru.ru, Poccuiickuii rocy1apCTBEHHbIH Te0I0ropa3Be104HbIH
yauBepcuteT uM. C. Opmxonukuaze, Mocksa, Poccust

B cBs3u ¢ HEOOXOAMMOCTHIO JIMIEH3UPOBAHMS W OPraHU3alMu y4eOHOro mpolecca Io
BHOBb OTKpBITOI crenuanbHocTH «HedrerasoBsle TEXHMKH M TEXHOJOTHM» CIHELUATH3ALHS
«TexHuka u TeXHONMOTHsI OypeHHs: HeTIHBIX U Ta30BBIX CKBAXXHUH» HEOOXOANMO MPOBECTH OOJTb-
11yt paboTy MO YCHJIEHHIO MPAKTUYECKON MOATOTOBKU BBIITYCKHUKOB I10 3TOH CHELHANM3aIMH,
YTO MPELYCMOTPEHO MPUMEPHBIM YueOHBIM IUIaHOM. Tak B 4aCTHOCTH y4eOHBIM IUIAHOM Hpe.y-
CMaTpHUBaeTCs NPOBEICHUE JBYX YUEOHBIX NPAKTHK, YTO CYLIECTBEHHO MOBBILIAET POJIb MPAKTH-
YECKOM IMOATOTOBKH CIICIHATHUCTOB [Tl HE(TEra30Boi OTPACIH.

OnbIT OpraHu3alMy ¥ MPOBEAEHUS y4eOHOH, HayuHO-HCCIIeOBATEIbCKON U IPOU3BOACT-
BEHHOIT MpakTuK s 6akanaBpoB npodust «bypenue HedTIHBIX U ra30BbIX CKBAKHH MOKa3bIBa-
€T, UTO UMCIOTCA CYLIECTBCHHBIC HEIOCTATKU B UX IIPOBECACHUU.

I'maBHbIE U3 3THX HEAOCTATKOB:

— TPeANpUATHS, 3aHUMAIOLINECs IPOSKTUPOBAHUEM U BeJieHHeM OypOBBIX paboT B HedTe-
Ta30BOM CEKTOpE, HE UMEIOT IPSIMOl 3aMHTEPECOBAHHOCTH B IIPUEME CTYICHTOB Ha Ipo-
U3BOJICTBEHHBIE TIPAKTHKH IO CIIELYIOIMM ITPUYHHAM;

— HECYILIECTBEHHbBIC M CE30HHbIE 00beMbl OYpPOBBIX paboOT, AJIs BBINOIHEHUS KOTOPBIX IPHU-
BJICKAIOTCS apEHJHBIC NPEINPHATUS, HE MOMYMHSIOINECS B aAMMHUCTPATHBHOM ILIAHE
3aKa34uKy;

— OTCYTCTBHE Y CTYAEHTOB-IIPAKTHKAHTOB YJOCTOBEPEHHH IOMOIIHUKA-OYpHIbLIMKA
IV-V paszpsnos, a Takke cepTuUKATOB Ha NPaBO ydacTHs B paboTax B yCIOBHSAX BO3-
HUKHOBEHHS ra30BOI0HE()TEPOSBICHHSX;

— OTCYTCTBHE IpSMOH 3aMHTEPECOBAHHOCTH INpPEANPHATHI B COTPYIHHYECTBE IO COBEp-
LICHCTBOBAHMIO MPAKTHYECKOI MOATOTOBKH CIIEIUAIMCTOB JUIsl HeyTerazoBoi 0Tpaciu;

— BBICOKHI ypOBEHb TPaBMOOIIACHOCTH IPH MPOBEJICHUH OypOBBIX paboT, uTo Tpebyer Io-
BBIIICHHOTO BHUMAHUS K MIPAKTHKAHTaM B TIEPHOJ UX TIPOM3BOCTBEHHBIX TIPAKTHK;

— HH3Kas MOTHBALS CTYACHTOB-IIPAKTHKAHTOB B pe3yJIbTaTaxX MPOXOXKICHUS ITPOU3BOJICT-
BEHHBIX NPAaKTHK M OTCYTCTBHE LEJCHANPABICHHONW TPACKTOPHU COBEPIICHCTBOBAHUS
MIPAaKTHYECKOW TTOJI'OTOBKH HM3-32 OTCYTCTBHUS 3aMHTEPECOBAHHOCTH B JAIbHEHIIEM TpY-
JIOYCTPOWCTBE B HEPTEra30BOM OTPACIH;

— OTCYTCTBHE KOPIOPAaTUBHOTO MHTEPECa B CO3/IaHUM C Y4eOHBIM 3aBEJCHHEM MHTErPHPO-
BaHHBIX HAy4YHO-TIPOM3BOACTBEHHBIX CTPYKTYp, 0O€CHEeUMBAIOIINX MOBBILICHHE dPdek-
THUBHOCTH ITPAKTHYECKOH MOATOTOBKH BBIITYCKHHKOB HE()TEra30BOro Mpohuis.

HecMoTpst Ha 9TH HEAOCTATKH B MOCIEAHHE TOJbI OCYIIECTBISIOTCS MOJ0KUTEIbHBIC CABH-
I'M CO CTOPOHBI HE()TEra3oBbIX MPEANPHUATHII B YACTH 3aMHTEPECOBAHHOCTH U OCO3HAHHOH HEoO-
XOUMOCTH COTPYZAHHYECTBA C By3aMH, 3aHUMAIOLIMXCS TTOJrOTOBKOH CHEIMAKCTOB JUis HeTe-
razoBoii orpaciu. Tak, B yacTHocTH, JietoM 2014 roaa nmo MHUIMATUBEI Ka)epbl COBPEMEHHBIX
TEXHOJOTHH OypeHUs CKBRKHH M BCTPEUHBIX NpeaiokeHusx kommanuu Halliburton npouutu
IPOM3BOJICTBEHHYIO NMPAKTUKY cTyaeHTsl rpynn PTH-11-1 u 2. B naGoparopusix 9Toif KoMnanun
CTYICHTBI-TIPAKTHKAHTBI KPaTKOCPOYHOE KOPIIOPATHBHOE 00y4YeHHeE, MOCIe Yero 3a CUeT MpOoMU3-
BOJICTBEHHBIX CPEACTB 110 00y4YeHHIO NepcoHana ObUIM HanpasieHbl Ha HedTera3oBble Npeanpu-
situst 3anagHoi CuOMpH, Ha 3TUX NPENPHATHAX CTYACHTHI-IPAKTUKAHTHI IPOILIH IPOU3BOJCT-
BEHHYIO CT2)XUPOBKY I10 JOJDKHOCTHBIM OO0SI3aHHOCTSIM MHXKEHEPOB-TEXHOJIOTOB, CylepBaii3epoB
U TEXHOJIOTOB OYPOBBIX PACTBOPOB.

OTUM CaMBIM CTY/ICHTHI 3aKPEIUIM CBOM TEOPETHYECKUE 3HAHUS M ObUTH COPUEHTUPOBAHBI HA
3a/1a4y, PEIIacMBbIX TEXHOJIOTHYECKIMH CITy>k0aM HedTera3oBbIX npeanpustiuid 3anagHoi Cubupu.
B nanbHeiiniemM BoceMb YeTI0BEK M3 YKMCIIa NPUOBIBILMX Ha MPAKTHKY CTYJICHTOB ObLIM HaNpaBJICHBI
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Ha OypoBbIe OOBEKTHI U pEIIany KOHKPETHBIC 33/la4y, ¢ KOTOPHIMH OHU YCIEIIHO CIPaBILIHCH.
Bce cTyeHTh! momy4YMIi XOpolIre OT3bIBBI O CBOEil paboTe B MEpHOJ NPAKTHKH M HPHUBE3NHN CO-
JIeprKaTe/IbHbIC MATEPUAIBI JUIS BBIIOJIHEHHUS BBIITYCKHBIX KBAIM(UKALIMOHHEIX PaboT.
BypoBasi yueOHasi mpakTHKa IIPOBOJIUTHCS MOCIIE BTOPOTO Kypca ¢ LeNIbI0 3aKpeTUICHUs 3Ha-
HHH, MOJy4EHHBIX CTYJIEHTAMH B Ipoliecce TeopeTuyeckoro odyuenus. [IpakTuka Ha 6a3e npous-
BOJICTBEHHBIX OOBEKTOB, HAyYHO-HCCICAOBATEIBCKUX YUPEIKICHUH, MEXKIyHAPOIHBIX BBICTABOK
U POJCTBEHHBIX YYEOHBIX 3aBEACHUI 103BOJISET MOJIHO YSICHUTh OCHOBHBIE OJIOXKEHUSI Pa3/IeoB
y4eOHOrO0 MTaHa.
Bo Bpems npoxoxJeHHus NPAKTHKU CTYASHTHI HCIOJIB30BAIM WHHOBALMOHHBIE METOJBI
00y4eHus], TaKHEe KaK:
— Bypcodt npoext — naker npuxiaaausix nporpamm (IMTIIT) s GakanaBpHBIX pacueToB B
obnacty OypeHust ITyOOKHX CKBaXKHUH Ha HE(Th U ras.
— IIporpammuoe obecrnieuenne 3a00iHoON Tenemerpuyeckoit cucremsl 3TC-108.
Ba3bl 1aHHbIX, HHPOPMAIIMOHHO-CIIPABOYHBIC U TOUCKOBBIE CHCTEMBbI:
— Astomaru3upoBaHHoOe pabouee mecto (APM-Cynepgaiizep), obecnieuenue nabopmarm-
OHHO-CIIPaBOYHBIE Y TIOMCKOBBIE CUCTEMBI.
— HWudopmannonno-nouckossie cuctembl (MIIC) u 6a3bl naHHBIX IS MpOBeICHUs Oaka-
JIaBPHBIX PACYETOB B 001acTH OypeHHs ITyOOKNX CKB)KHH Ha HE(TH U ras.
B yacTHOCTH ycuIeHHs] 3HAUUMOCTH NPAKTUYECKOH MOArOTOBKH BBIITYCKHHKOB CTYJICHTAMH
0 pe3yJIbTaTaM HMPOXOXKICHHS MPOM3BOACTBEHHBIX HMPAKTUK ObLIN 3aCiIyIIaHbl IPE3CHTALUN Ha
KOH(EPEHLUH T10 3aLIUTE OTYETOB MO ITUM HPAKTHKAM.
OcCHOBHBIE 331241 KOH(EpEeHIHH:
1. Anana3 >()(eKTHBHOCTH NPOXOXKACHUSI YKa3aHHBIX MPAKTHK W OIpeleneHus: 0a30BbIX
MIPEANPUATHH.
2. YCTaHOBJIEHHE COOTBETCTBHSI COOPAHHOTO MartepHana JUisl pa3paOOTKH KypCOBBIX U -
IUIOMHBIX TIPOEKTOB.
3. OT00p CTyIEHTOB-BBITYCKHAKOB JUIS TOMYYCHHUST pEKOMEHIANN
a) 10 TPYAOYCTPOICTBY Ha 0A30BBIX MPEAIIPUSITUIX
0) OnyOIMKOBAHUIO B TIEPHOHUCCKOM JINTEPATYPE
B) y4acTHe B padoTe CTYJIEHUECKUX HayYHbIX KOH(epeHmsax
OCHOBHBIM HUTOTOM 3TOH KOH()EPESHIUH SIBUIOCH, 10 O0IIEMY MHEHHIO, YCHICHHE MOTHBA-
LMK CTYJCHTOB Ha MOBbIICHNE dPPEKTUBHOCTH UX MPAKTUYECKOM IMOJrOTOBKH € MOCIEAYIOLINM
TPy IOYCTPOHCTBOM IO CHELHAILHOCTU
B Hacrosiee BpeMs kadenpa peanusyeT MpoeKT 0 pa3paboTKe U BHEAPESHHUIO COTPYHUYE-
ctBa MI'PU-PITPY ¢ xomnanueii lllimrombepaxe (SiS) ¢ mesbio COBEpIICHCTBOBAHUS POQECCHO-
HaJIbHOW MOJrOTOBKH MH)XEHEPOB-HE(PTSHUKOB. J[aHHAs mporpaMMa npenycMaTpuBacT repenady
nporpaMMHoro obecrnedenuns (SiS), 00ydyeHHe, TEXHOJIOTHYECKOE CONIPOBOMKIEHHE, OPraHU3aLUI0
TEXHOJIOTUYECKUX JHEH, KOH(EpEHINH, IPOM3BOJICTBEHHBIX PAKTHK CTYIEHTOB.
Opranusanus y4e6HOTo Iporecca 110 HOBOH He(hTera3oBOil CHEMATbHOCTU IPELyCMaTpH-
BaeT yBeIMYEHHE 00beMa 4acoB Ha y4eOHbIC, TEXHOJIOIMYECKHE U POM3BOJICTBEHHBIC TIPAKTHKH.
Oco0oe MecTo JOKHO OBITh YJENEHO Hay4HO-HCCIIEN0BATeNIbCKON MpaKTHKe, KoTopas Oyxer
CHOCOOCTBOBATH MOJTOTOBKE CHENHAIICTOB HOBOTO COBPEMEHHOTO YPOBHS, CIIOCOOHBIX 000CHO-
BaTh NOCTAHOBKY HAay4YHO-IPOM3BOJCTBEHHBIX HCCIICIOBAHUN, aHAIM3UPOBATh MX PE3yJbTAaThl U
CIOCOOHOCTH BHEIPEHHUIO B pPeaIbHbIE TEXHOJIOTHUECKUE IIPOLIECCHI IPU CTPOUTENBCTBE Iy OOKHX
HedTerazoBbIX CKBaXuH. J{is 3THX Liesei HeoOX0AUMO BHEIPUTH Oojlee TECHOE COTPYAHHYECTBO
BY30B M BEIYIIMX Hay4YHO-TIPOM3BOACTBEHHBIX NPEANPHATHI OTpaciu B COBEPIICHCTBOBAHUE
MOATOTOBKU BBICOKOKBAIM(HCHIMPOBAHHBIX CIICLMAIUCTOB 33 CUET BHEAPEHUsS B y4eOHBII Ipo-
LIECC CHCTEMbI HENPEPHIBHOM MOATOTOBKU U MEPENOATOTOBKU KaApOB, 00ECIIeYHBAIOIINX COBpE-
MEHHbIE TpeOOBaHUsI BO3POCILEro YPOBHS Ha IIPOLECCOB HE(YTEra30BOro NpoH3BO/ICTBA.
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METOJIUKA PACYETA JE®@OPMALINN
MPOCTPAHCTBEHHO-U30THYTOM KOJIOHHBI BYPUJIbHBIX TPYE
OJI AEHCTBUEM OCHOBHBIX HATPY30K

ApcentseB H0.A., Hazapos A.Il.
arsentev1956@yandex.ru, alexpnazarov(@yandex.ru, Poccuiickuii rocyiapcTBeHHBIIH
reosioropa3Beo4HbIi yHuBepcuteT uM. C. Opmxonukuaze, Mocksa, Poccust

Hccnenosanue nedopmanni OypuiibHOM KOJIOHHBI B Mpolecce OypeHUs] CKBAKHH HMEET
0oJIbIIIOe 3HAYEHHE IIPU pacyueTe MPOYHOCTH OypPHIIBHBIX TPYO M MX pe3b0OBBIX COCIMHEHHH, Ol-
pelesneHus 3aTpaT MOIIHOCTH B Ipoliecce OypeHus, IPOSKTHPOBAHHSI KOMIIOHOBOK HH3a OypHIIb-
HOM KOJIOHHBI JUTs TIPOBEJICHNS CKBaYKHUHBI 110 IIPOEKTHOM Tpacce.
IIpobnemamu nedopmarii KOIOHHBI OYPHIBHBIX TPYO 3aHUMAIHUCh MHOTHE aBTOpHI [5, 6, 7].
KomnonHa OypuIIbHBEIX TPYO paccMarpuBajiach Kak YIPYTHil BECOMBIN CTEp)KEHb KPYIJIOrO Ionepey-
HOTO CEYEHHs], AJIMHA KOTOPOTro 3HAYMTEIBbHO OOJbIIE €ro AuameTpa, a aedopmanus orpaHuueHa
CTEHKaMH CKBaXXMHBI. 11eNbI0 MX MCClleJOBaHU SBIISUIACH B IIEPBYIO o4epeb JedopManys yyacTka
OypHIIBHON KOJIOHHBI OT 3a00sl /IO TEpBOH TOYKM KacaHWs KOMIIOHOBKM HM3a OypHIIBHBIX TPYO
(KHBK) co creHKoii CKBa)KMHBI, ONpeeNIsIoNnas BO3SMOXKHbIH XapaKTep UCKPUBJICHUS CKBAKUHBI.
Jlebopmanust 3TOro y4actka paccMaTpHBalach Kak IUIOCKUH H3rHO yNpPYyroro CTEpiKHsI, MOTEpsIB-
IIEr0 yCTOMYUBOCTb.
TouHast kapTHHa nedopMaliK HIDKHETO ydacTKa KOJIOHHBI HEBO3MOXHa 0e3 y4era nedop-
MalliH BBIIIE PACIIOJIOKEHHOI YacTH OypHIIbHOM KOJOHHBI. Eciy BennunHa oceBoil Harpy3ku Ha
3200l MeHbIIIE Beca OYPHIbHOI KOJOHHBI, TO KOJOHHA BKIIOYACT PACTSHYTYIO U CHKaTyIO YacTH.
CylIecTBYIOT pa3iMyHble MOJENN YHPYroro paBHOBECHS OCH PACTAHYTOHW M CXKAaTOM 4acTH KO-
JIOHHBI OYpUIIBHBIX TPYO IIpH ee paboTe B CKBaXKUHE:
— pacTsHyTasl 4acTh HE TepseT YCTOHYMBOCTH, a CXkarasi yacTb uMeeT (hopMy IUIOCKOI cH-
HYCOW/IbI;

— pacTsHYyTas 4acThb He TepseT YCTOHYMBOCTD, a C)KaTas 4acTh nprodperaer GpopMy BHHTO-
BOH JIMHUY;

— pacTsHyTasi 4acTh uMeeT (JOpMy CHHYCOWJIBI, a C)KaTas 4yacTh npuodperaet Gopmy BUH-
TOBOU JINHUH.

Ha xononny OypwibHBIX TpyO B mporecce OypeHHs NEHCTBYIOT CICIYIOLINE OCHOBHBIC
Harpys3KH:

— TIPOJOJIbHBIC PACTATHBAIOIIAS ¥ CKMMAIOIIAST CHIIBI;

— BeC OypHIIBHOH KOJIOHHBI,

— peakuus 3a005;

— BpAaIlAIONIUN MOMEHT;

— CHJIA TPEHUSI MEXIy KOJOHHOH OypHIIBHBIX TPYO M CTEHKAaMHU CKBA)KUHBI;

— LEHTPOOEIKHbIC CHJIBI,

— peaKIHs CTeHOK CKBO)KHHBI.

PaccMOTpUM COOTHOLIEHWE ATUX CHJI HNPU POTOPHOM OypeHHMH BEPTHKaIbHBIX CKBAXKHH.
BiusiHMe 1IEHTPOOSKHBIX CHJI U PEaKIUU CTEHOK CKBRKHHBI B IEPBYIO OUEPE/Ib OLPE/IeNsieT Be-
JINYUHY CUJI TPEHUS IIPU BpPaAILLICHUU 6yleJ’leOl\/’l KOJIOHHBI B CTECHCHHBIX YCJIOBHUAX CKBa>XUHBI.
B pacTsHyTO#l yacTH OCHOBHBIMH HAarpy3KaMH SIBJISIOTCS BpPAILAIOLIMIl MOMEHT U, B MCHBIICH
CTeneHy, pacTsarupatomas cuia. CTepkeHb KPyIJioro IMONepeyHoro CeueHus, MIHHAa KOTOPOTro
3HAYUTENIFHO OOJIBIIIE €r0 JHaMeTpa, MO/ JSHCTBHEM BpAIalOero MOMEHTA TepsieT MpPsSMOJIH-
HeitHyto GopMy ycTOHYHMBOCTH, 3aBUBAsICh B HEKOTOPYIO POCTPAHCTBEHHYIO KpUBYO [2].

B pesynpraTe morepu MOLIHOCTH W3-32 TPEHMS MEXIy OypWIBHOW KOJIOHHOW M CTEHKaMH
CKBaKMHBI B CKAaTOW YaCTH OCHOBHOW HAarpy3KOW sIBISIOTCS CKMMAROIIAs CHJa U, B MEHbIIEH cTe-
TICHH, BpAIIAlOINi MOMEHT. B pe3ynbraTte morepn yCTOWYMBOCTH MO ACHCTBHEM 3THX HAarpy3oK
0Ch KOJIOHHBI OypHIIbHBIX TPYO nproOpeTaeT GopMy BHHTOBO# JIMHUH C IEPEMEHHBIM II1ATOM

BeiBozr. Ock KoJIOHHBI OypHIIBHBEIX TPYO B Iponecce OypeHHs: BEpTHKAIBHBIX CKBAXUH BCE-
raa npuodperaeT GopMy BUHTOBOH JIMHUM C TIEPEMEHHBIM ILIATOM.
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OTOT BBIBOJ MOATBEPIKAACTCS KAK TEOPETUUECKHMMH HCCIIEI0BAHUAMU, TaK U (PaKTHIECKUM
N3HOCOM TJIaJKOCTBOJIBHBIX KOJIOHH OypHIIBHBIX TPYO IO BCEil IIHMHE.
IlepBoHauanbHO PacCMOTPUM B KaueCTBE MOJEIH OCH KOJOHHBI OypHIBHBIX TPyO, BUHTO-
BYIO JIMHUIO C MOCTOSHHBIM IIaroM. [lapamerpuueckue ypaBHEHHs: BUHTOBOW JIMHUHM NPUMEHHU-
TEJILHO K KOJIOHHE OypHIIbHBIX TPYO UMEIOT BUJL:
x=rcost,y=rsint,z = bt, (1)
rae » = (D — d)/2, D — nuametp cKBaxuHsbl; d — [uaMetp OypUIIbHBIX TPYO, ¢ — yros HoBOpoTa BHH-
TOBOM JINHUK OTHOCHTEJBHO OCH CKBAXKWHBI, b =1/7 , [ — TIOMyIar BAHTOBOM JIMHUM TIPH £ = 7.
IIpu 3TOM KpHBH3HA BUHTOBO# JIMHUHU OmpeesnsieTcs mo ¢popmyre [3]:
Kol @
r°+b
C y4eTom TOro, 4To Pt << b? ypaBHeHHE (2), He JOoImycKas OOJBIION MOTPEITHOCTH, MOX-
r
biz .

HO 3amucarth B Buae: K =

B coorBerctBuu ¢ nuddpepeHInanbHBIM ypaBHEHHEM M30THYTOH OCH CTEpKHS €ro KpUBU3-

Ha [8]: k=Y, ©)
EI

rae M — uzru6aroumuii MOMEHT, BBI3BaHHBIH HAarpy3kod, £ — MOJIyJb yInpyroct, / — MOMEHT
HHEPLMH [OIEPEYHOr0 CEUSHHs].

Paccmotpum nedopmanuio OypHIBHOH KOJIOHHBI 1MOJ AEHCTBHEM CIEAYIOIINX OCHOBHBIX
HArpy3oK: IIpoJI0JIbHas CKUMAroIasi cuila P, Bpalaroluii MOMEHT M, ¥ cuna TpeHus F.

HWsrubaromuit MOMeHT M, B ceueHHH OypMIIHBIX TPYO NpH MX OTKJIOHEHHH OT OCH CKBa-
JKUHBI IO IEHCTBHEM CUIIbl P Ha BEJIMUMHY 7' PaBEH:

M, = Pr. 4
Hsrubaromuii MOMEHT M), BO3HUKAIOIIUIA 110]] A€HCTBUEM BPAILAIOLIEr0 MOMEHTA M.
My =M,, % : (5)
W3zrubaromiumit MOMeHT M, BOSHUKAIOLIHUHN MO/ ISHCTBUEM CHITBI TPEHUS F:
My = F‘i. (6)

Pemaem cucremy ypaBHeHuit (1) — (6) OTHOCHTEIBHO BEJIMUUHBI MOJTyIIara BUHTOBOH JIH-
HHH C YYSTOM MPUHIMIA HE3aBUCUMOCTH JICHCTBUS CHIL:

2
~(My+ F)+y(My, + F) +4EIP
7 . Q)

2P

Jannas gopMysa mo3BossieT onpeneianTb AehopMalio IPOCTPAHCTBEHHO-U30THYTOH KO-
JIOHHBI OYPUIIBHBIX TPYO, HAXOSILEHCS 10]] COBMECTHBIM JACHCTBUEM OCHOBHBIX Harpy3oK.

=
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HCCJIEJOBAHUE PEOJIOT'MTYECKOM MOJIEJIA IIOJIMMEPHBIX
BYPOBBIX PACTBOPOB

ConoBbeB H.B., Kyp6anos X.H.
khkurbanov@gmail.com, Poccuiickuii rocyaapcTBeHHBIH T€0I0ropa3BeJ0IHbIN
ynusepcurer uM. C. Opmxonukuasze, Mocksa, Poccus

HaubGonee mmpoko ucrnosb3yemble B HACTOsIIIEE BpeMsi OyPOBbIE PaCTBOPbI MPEACTABIISIOT CO-
00ii JKHIKOCTH, Colepikaliue JucrepcHyto dasy. Kak n oObIMHbIC KHAKOCTH, OHH O0JNagaloT Moj-
BIDKHOCTBIO, T.€. CIOCOOHOCTBIO Teub. [IpH 3TOM 1epBoHaYaIbHOE PACTIONIOKEHNUE YACTHILL KMAKOCTH
H3MEHSIeTCsI, MPOUCXOouT nedopmaiws. Hayka o neopmarmy U TeUSHUH Tel Ha3bIBACTCsI PEOJIOTH-
eil, a cBOIiCTBa Tell, CBSI3aHHBIC C TEUYCHHEM M JedopMalieil, Ha3bIBAIOTCs peosiornueckuMu. OHH
XapaKTepHU3yIOTCs ONpPEIeTICHHBIMI BEIMUMHAMHY, HE 3aBUCSIUMH OT YCIOBUH MX N3MEPEHUS U KOH-
CTPYKIMH H3MEPUTEIBHBIX MPHOOpoB. Takue BeINUMHbI HA3bIBAIOT PEOIOTHYECKMMU KOHCTAHTAMH.

Peonornueckue cBoWCTBa OYypOBOTO pacTBOpa WIPAlOT BAXKHYIO POJb NpH OypeHUH CKBa-
xuH. HeynoBneTBopuTenbHbIE PEOJOrHYECKHE CBOWCTBA MOTYT HNPHBECTH K 00pa3oBaHHIO IPO-
OOK B CTBOJIE CKBaXMHBI, 3a0MBAaHMIO IIUIAMOM IPU3a00KWHOI 30HBI CTBOJIA, CHHKEHHIO MEXaHH-
4eCKO# CKOpoCcTH OypeHHsi, pa3MbIBY CTEHOK CTBOJIA, IPUXBATy OypHIBHOH KOJIOHHBI, HOTJIOLIE-
HUIO IPOMBIBOYHOM XXUAKOCTH U IaXke BBIOpOCY.

Mozesnb CTEeNeHHOro 3aKoHa JaeT 0ojee TOYHOe MPUOIIKEHHE K pealbHOMY OypoBOMY
pacTBOpy, Jaxke MpU BBIYUCICHUSAX Ha ocHOBe ckopocted B 300 m 600 o6/muH. ITockonbky 3ta
MOJIEJIb PACIIPOCTPAHAETCS TAkKe U Ha 00J1acTh B MEXTPYOHOM IPOCTPAHCTBE (IIe OTHOCUTEINb-
HBIC CKOPOCTH CIBHIa 00bIYHO MeHblIe 170 ¢!, uro COOTBETCTBYET CKOPOCTH 00OPOTOB poTOpa
Bucko3zumetpa B 100 06/mMuH.), OHa obecreunBaeT ropasao OOJBIIYI0 TOYHOCTh B MPEICKa3aHUH
noBeJeHust OypoBOro pacTBopa.

DT0 0COOEHHO CHPaBEUIUBO JUISl TICEBOIIIACTUYHBIX KUAKOCTEH C MajbIM COJCpIKaHHEM
TBEep0# (ha3bl, KOTOPBIE UCIIONB3YIOTCS B HACTOSILEE BPEMS B KaueCTBE pabounX XUAKOCTEH Ipu
OypeHHH CKBaXHH.

Peorpamma nceBoracTU4HO KUAKOCTH IIPOXOAUT Yepe3 HavaIo KOOPAUHAT U oOpalieHa
BBIIMYKJIOCTBIO K OCH KacaTeNlbHbIX HANPSDKEHHH CABUra. BS3KOCTh Takoil >KHIKOCTH TPH yBEJH-
YEHUH CKOPOCTH CIBMIa yMeHbluaercsa. B aTom mpossisercs 3((deKkT «CIBUroBOro paskuke-
HHSD», KOTOPBIH XapaKTepU3yeTcsl yMEHBIICHHEM CHJI B3aMMOJCHCTBHUs 4acTHIl TBepaod (asbl,
MaKpOMOJIEKYJ TOJIMMEPOB C MOJICKYJIaMH AUCIIEPCHOHHON Cpelbl MPH YBEIHMYEHHH CKOPOCTH
cBuUra. DTo OIaronpusITHO CKa3bIBACTCS HA YMEHBIICHUH [UIACTHYECKOH BSI3KOCTH MOJIUMEPHOTO
OypoBOro pacTBopa IpH HCTEUCHHH W3 KaHAJIOB M MPOMBIBOYHBIX OTBEPCTBHI B MpU3a0OHHOI
4acTU pabOThI MOPOAOPA3PYLIAONIETO HHCTPYMEHTa, KOTOpas MOXET YMEHbBLIATHCS BIUIOTH JI0
BEJIMYMHBI BSI3KOCTH JUCHEPCHOHHOM cpenbl. TedeHue Takoro pactBopa B 3aTpyOHOM MpPOCTpaH-
CTBE MEXIy CTCHKaMHU CKBa)KHHBI M OYpWJIBHBIMH TpyOaMM COIPOBOXIAETCS 3HAYMTEIHHBIM
CHM)KEHHEM CKOPOCTH CIIBUT'a, YTO MPUBOAUT K TTOBBILICHUIO BA3KOCTH 9TOTO pacTBOpa U CYIIECT-
BEHHBIM YJIy4IIEHHEM BBIHOCAIIEH CIIOCOOHOCTH, obOectieunBast 3 peKTHBHBIN TPAHCIIOPT YaCTHIY
OypOBOro ILIaMa IO CTBOJIY CKBa)KHHBI.

Ha ceromusimnumii 1eHb PEIHOK OYpOBBIX pa0OT HAIIOJIHEH MOJMMEPHBIMH XUMHYECKUMH pe-
areHTaMH Kak OTEeYeCTBEHHOTO, TaK U 3apy0e)HOro Mpou3BOACTBA. bonblias yacTbh 9THX peareH-
TOB LIMPOKO HE MCCIEJ0BAHbl, YTO 3aTPYJHSAET UX IIPUMEHEHHE, B YACTHOCTH, U3-32 OTCYTCTBUS
CBEJCHHI 110 MX BJIMSHHUIO Ha PEOJIOTMYECKUE XapaKTEPUCTHKU IOJMMEPHBIX OypOBBIX PacTBO-
poB. Peonornueckue cBoiicTBa OypoOBBIX PACTBOPOB CYILECTBEHHO BIMAIOT Ha 3()(EKTHBHOCTH
yAaJeHHUs YacTuIl OypoBOro IiIaMa Kak ¢ 320051 CKBaXXMHBI, TaK U3 3aTPyOHOr0 MPOCTPAHCTBA B
nporecce OypeHHs, a TAKXKe BEIMYUHY FMIPOJANHAMUYECKOTO JIaBICHHs B CKBaKHHE. D deKTrB-
HOCTb BBIHOCA IIJIaMa 10 CTBOJIY CKBKHMHBI ONIPE/SIISIeTCs BEIMYMHON IUIACTUYECKOM BI3KOCTH U
JIMHAMHYECKOT0 HANPSDKEHUs! CABUra LUPKYJIUPYIOLIEro NojauMepHoro oyposoro pactsopa. Kpo-
M€ TOrO, 3HAYUTENbHbIC OCJIOXHEHHs BO3HHMKAIOT 32 CYET T'MAPOJMHAMHUYECKOTO BO3JCHCTBUS
HOTOKa OYPOBro pacTBOpa Ha CTCHKU CKBa)XKUHBI, U BEIMYMHA 3TOTO BO3JCHUCTBHUS 3aBUCHUT OT M-
POAMHAMUYECKOTO JABJICHUSI, OTPEACIIIEMOT0 PEOJIOTHYECKUMH MTapaMeTpaMu.
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B 3apy0exHBIX NpakTHKE HAIUIM INIUPOKOE NPHUMEHCHHE DPOTAIlMOHHBIE BHCKO3MMETPHI
OFITE-800 (CILIA) u npyrue.

OreuectBennoe npeanpustie OOO «3UII-MaruuToHHKa» BbIITYCKaeT POTALUOHHBIE BHC-
ko3umeTpsl ZM-1001, ¢ moMOIIBEI0 KOTOPOTO MOXHO BECTH MPSIMON OTYET BETHYMHBI 3 PEKTHB-
HOU BSI3KOCTH IOJIMMEPHOT0 OYpPOBOT0 pacTBopa.

Jlist 06paboTKu pe3ybTaTOB MU3MEPEHHUH, KaKk MPAaBHUIIO, HCHONB3yeTcst Mojenb OCTBanbaa-
ne Baane, onuceiBaemMasi CTENIEHHOW 3aBHCHMOCTBIO OT CKOPOCTH CJIBUTa BEJIIMYUHBI TaHTCHIH-
AJIBHBIX HAPSDKEHHH C/IBHTA.

=K (dv/dr)", (1)
rIe: 7— HamnpsHKEHHE CIIBHIa;

K — nokasaTesb KOHCUCTEHIINH;

dvldr — ckopocTb ciura

1 — MI0Ka3aTelslb HeTMHEHHOCTH

Koncranra (n) ompezaensier CTerneHb OTKIOHEHHs! PEOJIONMYECKUX CBOMCTB paccMarpHuBac-
MO XKHJIKOCTH OT HbIOTOHOBCKHUX JKMJKOCTEH B ONpe/ie]IEeHHOM HHTEpBajie CKOPOCTEH CIBUTA.

IToxazarenp xoHcucreHnuu (K) XapakTepu3yeT BSI3KOCTb CHUCTEMBI IPH HU3KUX OTHOCH-
TENBHBIX CKOPOCTSAX CIBHra. YBenuuenue ‘K’ MPUBOIHUT K yBeTHUCHUIO Y(PpPEeKTHBHON BI3KOCTH
B 3aTPYOHOM IIPOCTPAHCTBE, yBEININBast 3PPEKTHBHOCTH BEIHOCA ITOPOABI U3 CTBOJIA CKBAXKHHBI.

W3 cpaBuenwmii moaeneii OctBanbaa-ne Baane u HploToHa psimom uccrnemoBaTesnei momyde-
HO COOTHOILIECHUII:

1 = K (dv/dry™ Q)
TOE: [y — 9PdEKTHBHAS BI3KOCTb.

3HaueHHs BEIMYMHBI CKOPOCTH CABUTA HAa UCCIEIYEeMOM IPHOOpPE COOTBETCTBYET TAKOBHIM
npubopa OFITE-800, uto ynporiano MEeToauKy o0pabOTKH pe3yibTaToB.

B pesynbraTe nmpoBeneHHsI pacdeTOB PEONIOTHYECKUAX ITAPaMETPOB, IOJyYCHHBIE HA OCHOBE
u3MepeHuil ¢ momoupio npudopa ZM-1001, ycTtaHOBICHO, YTO M3MEPEHUsT 3HAYCHHSI [IyTEM OT-
cyera BEJIMYUHBI 3(PPEKTUBHON BSI3KOCTH COOTBETCTBYET PACUCTHBIM 3HAYEHHSM II0 BBINIE MPH-
BeZICHHO#T (hopmye.

OpHaKO NPOBE/ICHHE MCCIICI0BAHI OYPOBEIX pacTBOPOB 00JIee CIOXKHBIX PELENTYp U, 0CO-
OCHHO, C HATMYKMEM TBEPOi (ha3bl, TOHKHO COMPOBOXKAATHCS KOPPEKTHPOBKOW 3TON MOJIEIH HIIH
MIPUMEHEHHEM JIPYTUX PEOJOTHUECKUX MOJIENICH Uil HEOOXOIMMOCTH Y4eTa B3auMOACHCTBUS Ya-
cTHIl TBEP0H (ha3bl MAKPOMOIIEKYJ OIUMEPa C JUCIICPCUOHHOMN CPEIoil TAKUX CHCTEM.

Bcenencreue cBoeil HEHBIOTOHOBCKOI NMPHUPOJIBI BA3KOCTh OYPOBBIX PACTBOPOB U3MEHSETCS
€O CKOpPOCTBIO capura. [1oaToMy M3MepeHHs BSI3KOCTH OYpOBOTO pacTBOpa SIBISIIOTCS 00OCHOBAH-
HBIMH TOJIBKO IIPU CKOPOCTAX CABUI'A, IIPHU KOTOPBIX OHU CHSATHI.

Mertox M3MepeHHUs] PEOIOTHYECKUX MapaMeTpOB OYPOBBIX PACTBOPOB 3aKIIOYACTCS B H3Me-
PEHUU CABUTOBBIX HANPSDKCHUI B KOHTPOJIMPYIOLICH Cpele, pacloioKCHHONW MEXIY Bpallaro-
LIMMCS HApY)KHBIM LIHJIMHIPOM M U3MEPHUTEIIBHBIM 2JIEMEHTOM, CBSI3aHHBIM C LHJIMHIPHYECKOM
MIPYXUHOM KpYUYeHHUS.
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PEI'YJIMPOBAHUE TAPAMETPOB PEXXUMA BYPEHUA
HA THAPOPULINPOBAHHBIX BYPOBBIX YCTAHOBKAX

3aBauku C., Kyaukos B.B.
mechanica.mgri@yandex.ru, Poccuiickuii Tocy1apCTBEHHBIN Te0I0rOpa3BeI0YHbIN
ynusepcurer uM. C. Opmxonukuasze, Mocksa, Poccus

PesynbraThl GypeHHst reoJ0ropa3BeouHbIX CKBaKHH C 0TOOPOM KEPHOBOTO MaTepHaia siB-
JISIFOTCSL OJTHUM M3 OCHOBHBIX MCTOYHHUKOB MH(OPMAIMHU O TOPHBIX MOPOAAX U YCIOBHAX UX 3ajie-
ranus. [Ipy 3TOM HpenbsBISIOTCS BHICOKHE TPEOOBaHUs K KauecTBY OypeHHs U KEPHOBOTO OIPO-
0OBaHMS CKBOXUH, K HHPOPMATHBHOCTH U JTOCTOBEPHOCTH JAHHBIX O MOJIE3HBIX HCKOMAEMBIX.
B coBpeMeHHBIX yCIOBHAX PAacTET HEOOXOAUMOCTb Pa3BEIKH MECTOPOXKICHUH U X Y4acTKOB Ha
OOJIBLINX [NIyOUHAX, YACTO B OCJIOKHEHHBIX '€OJIOTMYECKHUX YCIOBUSX, XapaKTEPU3YIOLIMXCS KaK
BBICOKOIT TBEPIOCTHIO MOHOJIMTHBIX HMHTEPBAJIOB, TaK U IEPEMEKAEMOCTBIO MEXaHHYECKHX
CBOJCTB HepecianBaeMbIX TOPHBIX MOPOJ, @ TAKXKE TPEIMHOBATOCTBIO, pa3IpOOIeHHOCTHIO, Ka-
BEpHOOOPA30BaHUEM H, KaK CIEICTBUE, HEAOCTATOUHBIM JUISl KAYECTBEHHOTO ONPOOOBaHMS BBIXO-
JIOM KepHa. B Hacrosiee BpeMs pa3pabaThIBAlOTCS U BHEAPSIOTCS B IPAKTHKY ITPOU3BOACTBA OY-
POBBIX pabOT HOBBIE KOHCTPYKLMH AJIMa3HbIX, TBEPJOCIUIABHBIX U aJIMa3HO-TBEPAOCIIIABHBIX 110~
POIOpa3pyLIAIONIMX HHCTPYMEHTOB M HOBBIC TEXHOJIOTMHM 3()(EKTHBHOTO BBICOKOIPOHM3BOIH-
TenbHOTrO OypeHust. Beé yaie ¢ 1enpio yMeHbleHus (MHAHCOBBIX 3aTpaT Ha Ipouecc OypeHus u
noyy4deHus: 0ojiee Ka4eCTBEHHBIX PE3YJIbTATOB MPHUMEHSIOTCS TOPH30HTAJIBHOE W CyOrOpH30H-
TanpHOe OypeHue, OypeHHe CKBaXHH KyCTOBBIM CIIOCOOOM, HallpaBlIeHHOE OypeHue u OypeHue
BOCCTAIOLINX CKBOXXHH. B pe3ysbTaTe MIpUMEHEHHs] HOBBIX BBICOKOTEXHOJIOIHYHbBIX MATECPHAIIOB
COBPEMEHHBIX TEXHOJIOTUH U, KaK CJIEACTBUE, BOZHUKAIOIINX BHICOKUX HEPIreTHYECKHX U IPYTHX
3aTpar Ha MPOU3BOACTBO MMOPOJOPA3PYLIAONIMX WHCTPYMEHTOB, CTOMMOCTD IMOCJIEIHUX Herpe-
PBIBHO TOBBIIIAETCS.

B pe3syJsbrare nepednciaeHHbIX (aKTOPOB CYLIECTBEHHO BO3PACTalOT TpeOOBaHUSI, IPEIbIB-
JsieMble K TOYHOCTH YIPABJICHHUS IPOLIECCOM YITyOKH CKBKHHBI, CTOMKOCTH MOPOJOpa3pyIato-
[IEr0 UHCTPYMEHTA U MPOU3BOAUTEIILHOCTH OypeHus. ITO BHI3BIBACT HEOOXOJUMOCTh MPOBEJIE-
HHSl Hay4YHBIX HCCIIEIOBAHUH 0a30BBIX XapaKTEPUCTHK CYIIECTBYIOIIMX KOHCTPYKIMH MEXaHU3-
MOB T10/1auil OYPOBBIX YCTAHOBOK C LIEJIbIO BBISABJICHHS UX MPEUMYIIECTB U HEIOCTATKOB, (HOpMYy-
JMPOBaHMs OoJiee KECTKUX TPeOOBaHMIT K MEXaHU3MaM M TEXHOJIOTHH YIIIyOKH CKBaXKUH, a TAKKe
pa3pabOTKH, KOHCTPYMPOBAaHUS M IPAKTUUECKOH peanu3auuy S(PPEKTUBHBIX TEXHUUECKHX
CPEIICTB U TEXHOJIOTHI YIIPABICHUSI POLIECCOM YIIIyOKH CKBaYKHH.

HaubGosbliee pacripocTpaHeHue cpeii OypoBbIX YCTAHOBOK, MPEAHA3HAYSHHBIX IS KOJIOH-
KOBOTO OypeHHsI CKBa)XHH Ha TBEP/bIC MOJIE3HbIC UCKOMAEMbIE, MOTYYHIN MHAPO(PUIMPOBAHHbIC
YCTaHOBKH, OCHALIEHHBIE MEXaHU3MaMH 0a4l OYpOBOrO HHCTPYMEHTA ¢ 00BEMHBIM I'MAPOINpPHU-
BoJIOM [1—4] ncnomHUTENBHBIX y3110B. OCTaHOBHMCS Ha cxeMe 00BEMHOTO TMAPONPUBOAA C Ia-
paJuIebHBIM THAPOLMIMHAPAM MOAKIIOYEHHEM JPOCCelisi MeXaHU3Ma 1oJayu OypoBOTro CTaHKa,
KaK OJIHOI U3 OCHOBHBIX cXeM [3, 5], mpuMeHsIeMbIX pU OYpeHUH CKBaYKUH Ha COBPEMEHHBIX OY-
POBBIX YCTaHOBKAX.

B pesynbTaTe ananuza paboThl MEXaHU3Ma MOJIa4H 110 3aBUCHMOCTSIM, PEKOMEHIOBaHHBIM B
pabore [3], ObLIO MOTYYEHO CAeayIoIIee ypaBHEHNUE:

Coe=p fo ' (Qur Mo —hnos "1~ fo - m / ’7&0)2 /(2 le flz) + Goc— P furm fue Ny, (1)
rae Coc — OCEeBOE YCHIIHE Ha MOPOI0Pa3pyLIAOIINA HHCTPYMEHT; p — INIOTHOCTh paboyeil )KuaKo-
ctH (Macna) B THAPOCHCTEME MEXaHU3Ma MoAa4Yu OypOBOH yCTaHOBKH; f; — pasHMIA ILIONIAJeH
MONEPEYHBIX CEYCHHIT MOPIIHS U MITOKA MOPLIHS; Oy — TEOPETHIECKOE 3HAUCHHE 00BEMHON Moz1a-
YH MAacJIOHAacoca THIPOCUCTEMBI YCTAHOBKH; 7o — OOBEMHBIN KOIPMHUIMEHT MOJIE3HOTO NeHCTBHUS
MaclIOHAcoCca, YUUTHIBAIONINH yTeUKU paboyeil )KUIAKOCTH B MAaCJIOHACOCE, VIS MOPIIHEBBIX MaCIIO-
HACOCOB PEKOMEH/yeTCsl [2] NPHHATD #yo ~ 0,98-0,99; /ip0s — BenmuuHa nomauu 6ypoBOro UHCTPY-
MEHTa 32 OJMH ero 000pOT BOKPYT CBOEH OCH; 7 — 4aCTOTa BpAICHUSI OypOBOr0 HHCTPYMEHTA;
m — YUCIIO MapajuIeNIbHO pabOTAIOMIMX THAPOLIMIMHAPOB B MEXaHU3ME oJa4u OypoBOW yCTAHOB-
KH, KaK TPaBWIO, M = 2; 1,0 — OOBEMHBIA KOA(PDHUIMEHT MONE3HOro JEHCTBUS THAPOABUIaTENs,
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YUHUTHIBAIOIINHA yTEYKH paboueil UIKOCTH B TWAPOABUTATENE, IS MOPIIHEBBIX I'MIPOBHUIaTe-
neit pekoMenayercst [2] OpUHATH 7y, = 0,98 — 0,99; 11 — ko3 dunmeHT pacxoaa KUIKOCTH Yepe3
npoccens: y = 0,75-0,8 st uronmpuateix gpoccenei, u; = 0,64—0,7 nus meneBbIx apocceneit [3];
fi — mom@aab MONePeYHOro CeYeHMsI MPOXOTHOTO OTBepcTHs npoccens; Gy — oceBas COCTaB-
JIsitoIast Beca OypoBOTO CHapsiia M y3J0B OypOBOTO CTaHKA, y4acTBYIOIIMX BMECTE CO CHApsJIOM B
CO3aHUU OCEBOTO YCHWIIWS, ACUCTBYIOLIETO HA IMOPOIOpa3pyIIAlONIMi WHCTPYMEHT (TpaBepca,
BEPXHUI TUIPAaBINYECKUH NaTPOH U JIp.) B MPOIecce yrIyOKH CKBaXKUHBI, T.€. C YYETOM CHII Tpe-
HHS TPYO O CTEHKU CKB)KHHBI M IOTOKA HPOMBIBOYHOMN JKHIKOCTH O MOBEPXHOCTH OYpOBOTO CHa-
psiza, a TaKKe CUIIBI AaBJICHHS THAPOIOANOpa B OYPOBOM CalibHUKE; Py — N30BITOYHOE JaBJICHHE B
HIDKHUX TOJIOCTSIX THAPOLMIMHIPOB MEXaHH3Ma MOJayH; fy — IUIOIIAb MOMEPEYHOr0 CEUCHUs
TUAPOLMIIMHIPA; #yr — THUAPABIMYECKUH KOA()(HULHEHT MOoNe3HOro AeHCTBHS T'MAPOJBHIATENs
(YYHTBIBaCT MOTEPIO JaBJICHUS B PAabOTAIOIIEM THIPOABUraTelie), 1JIsi HOPIIHEBBIX THIPOABUra-
Teneil peKoMeHayeTcs [2] NPUHATD 7y = 1; 17y — MEXaHHYECKUIT KO3()QUIIHUEHT MOJIE3HOTO ACHCT-
BUSI THAPOABHIaTess (YUUTHIBACT OTEPIO SHEPTHU Ha IPEOIOJICHHE CHII COIPOTUBIICHHS B MeXa-
HUYECKHX y371ax paboTarollero ruApoABUIaTeNs), 1JIsl MOPLIHEBBIX 'MAPOJBHUIaTENeH PEKOMEH-
nyercs [2] npuHATE 1y = 0,85-0,95.

Nos = vn / 1, )
TAC Uy — CKOPOCTH IToJAa4u 6ypOBOF0 UHCTPYMEHTA.
U = Dy, hn06 ~ h06, (3)

T.€. CKOPOCTb MOJAYH Uy MOXKHO HPHHATH IPUONU3UTEIBHO PABHONH MEXaHHYECKOH CKOPOCTH Oy-
peHus vy, a mogavy OypOoBOTO MHCTPYMEHTA fiyes — YIITyOKe CKBaXKHHBI 32 OJHMH 00OPOT HHCTPY-
MEHTa BOKPYT CBOEH OCH /qp.

[Tomyuennas 3aBrucuMocTsh (1) MO3BOJISIET MPOAHATTM3UPOBATH B3aHMOCBSI3b MTAPAMETPOB pe-
KUMa OypeHHsI CKBA)KHH, PEaU3yeMBIX NPU OYPEHHH ¢ TMAPABIMYCCKMM MEXaHHU3MOM HOJa4d
OypoBOil yCTaHOBKH.

I'nnpaBnydecknii MEXaHU3M IOa4YM C APOCCENeM, MOAKIIOYECHHBIM MapauIeNbHO THAPO-
JIBUTATEITI0, 00ECIeUNBACT MPUOIM3UTEIFHOE OCTOSHCTBO BEIMYMHBI OCEBOM HArpy3KH Ha MO-
ponopaspymaromuii HHCTpyMEHT Coc = idem B Pa3iMYHBIX FEOJOIHYECKHX Pa3pe3ax TOIBKO HPU
COOJIIOZICHHUH YCIIOBUS

(Qur * Mwo — hnos * 1 * fo - m [ 150) = idem, 4
YTO BBINOJIHUMO TIPU
QHT' Huo >> hnoﬁ'” 'fl;'M/WHOy (5)
T.e. Ipy OypeHuu B Hauboee TBEPIBIX M MPOUHBIX FTOPHBIX OPOAAX, B KOTOPBIX (/06 = flos) — 0 1
(vn = vy) — 0. IIpu OypeHun B mopoJax HEeBBICOKHX Kateropuii mo oypumocti Co. # idem.
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INPUMEHEHHUE I'"IMHOIIOPOIIKOB CBOBO/IHBIX
OT TBEPJBIX ITIPUMECEN

Ianmxymsn P.A., Kaxapos C.K.
Poccwiicknii rocyzapcTBEHHBIH re010ropa3BeJOYHBII YHUBEPCHTET
um. C. OpmxoHuknaze, Mocksa, Poccus

OHO# 13 BaXKHBIX IPOOIIEM, BIHAIOIMX Ha HAJIGKHOCTh OypoBoro obopyznosanus B HaBo-
uiickom ropHo-MeTautyprudeckom kombunare (HI'MK) sigisiercst ero ruapoabpa3uBHBIN H3HOC.
B HI'MK npu OypeHuM reoTeXHOJOTHYECKHX CKBAXKUH ITOBCEMECTHO HCIOJb3YIOTCS TIIHHUCTHIC
PacTBOpBI, MPUTOTOBJICHHBIE U3 MECTHBIX KOMOBBIX INIHH KapbepoB FOxxnoro Bykunas u Toxym-
6era. OHMM U3 OCHOBHBIX ITOKa3aTeJIeH, XapaKTePU3YIOIHMX KaueCTBO BBIITYCKaeMOI'0 MIHHUCTO-
TO pacTBOpa, SBIIETCS Hanuuue B HeM rnecka. ConeprkaHue mecka B OypoBOM pacTBOpE XapaKTe-
pH3yeT YCTOMUYHMBYIO 3arpsi3HEHHOCTb NPOMBIBOYHOH KHMAKOCTH TBEPABIMH BKIIOYEHHSAMHU (Tpy-
6oxucnepCHBIME (PPAKLHAMH Pa3IMIHOIO MHHEPAIOIHYECKOro cocTana) [3].

C pocTOM NOBBILIEHHS N1ECKA B TIIMHUCTOM PacTBOpE:

* 3arpssHsercs OypoBoil pacTBOp, IIPU 3TOM YXYALIAIOTCS €r0 CBOMCTBA M CHUXKAIOTCS MOKa-
3aTesiy paboThl J0JIOT;
* TIOBBIIAETCS aOpa3HBHBIN H3HOC OJIOT, 3a00MHBIX ABHTaTenel, OypHiIbHBIX TPyO, OypOBBIX

HACOCOB U OYHCTHBIX YCTPOMCTB;

* YMEHBIIAETCS MEXaHUYECKast CKOPOCThb OypeHHUs;
* BO3pACTaeT BEPOATHOCTH BO3HUKHOBEHHUS MOTIIOLICHHUII;
* BO3PACTAIOT I'MPABIMYECKHAEC CONPOTUBIICHUS NMPU NPOKAYMBAHUM IPOMBIBOYHON KHIIKO-

CTH;

* YBEJIUYHMBACTCS BEPOSTHOCTDb IPUXBATa OYpOBOr0 HHCTPYMEHTA;
e moHmKaercs 3)HEKTUBHOCTh pabOTHI TEXHOJIOTUUECKOTO 000pYAOBaHUS IS TepepaboTKu

[IIMHUCTOTO CBIPBSI.

s ounctku OypoBOro muiaMa Ha MOJMMTOHAX moji3eMHoro BeimienadnBanus HI'MK wc-
TIOJIB3YETCsl OYHCTHAS XKEIOOHAs! CHCTEMa C MCHOJIb30BaHUEM OTCTOWHMKOB [2]. OOImast JutnHa xe-
10608 B cpemHem cocraBisier 20 M. XKenoba caenans BeicoToit 20-25 cM u mmpuHoit 3040 cum.
OTCTOHHMK Hpe/cTaBiIseT cOO0OH BBIPBHITYIO MY — 3yMd pa3mepoM 1,5x1,5X2 M, yacTH4HO KpyTI-
HBII 1M ocaxkraeTcsi B HeM. [Ipudem creHku U JHO 3yMda He oOIIMBAIOTCS, TO €CTh OypOBOi
pacTBOp KOHTaKTHUPYET ¢ MOYBEHHBIM MOPOAAMHU, TEM CaMbIM JOMOJIHHUTEIBHO 00oramasch TBep-
JIBIMU B3BECSIMH. [ IMHHUCTBIN PacTBOp, 3aMONHSIOINIA OTCTOMHUK, 3aCTy/ICHEBACT M B LIUPKYIIS-
MU He y4acTByeT. [locTynaromue u3 xenoda cBexxue MOPIUUH IPOMBIBOYHON JKHIAKOCTH JABHXKYT-
Csl IO €ro MOBEPXHOCTH. D(PPEKTHBHOCTh OYMCTKU MTPOMBIBOYHOM JKHKOCTH B TaKHX CHCTEMax
HEBBICOKA, TaK KaK OCENAlOT, KaK INPaBWJIO, HAuOOJiee KPYMHBIC M TSDKENIbIE YAaCTHLBI ILIaMa.
JlaHHas cEcTeMa OYMCTKU IPOMBIBOYHON JKHIIKOCTH TEXHHYECKH ycTapeia, TaK KaK 3aHHMaeT
MHOT'O MPOCTPAHCTBA BO3Jie OYpOBOW YCTaHOBKH, OBICTPO 3a0MBAeTCs JIAMOM H TUIOXO OYHINA-
eTcsi. B cBsI3M ¢ 3THM BO3HMKIIA OCTpast HEOOXOUMOCTh Ha PYJIHUKAX MOA3EMHOIO BhIIIEIauHBa-
uust HTMK B 6osee 3¢ ¢eKTHBHOI, YCOBEPIICHCTBOBAHHOW CHCTEME OYMCTKH.

Hapsiny ¢ coBepumieHCTBOBaHHEM CHCTEM OYHCTKH IPOMBIBOYHON XHMKOCTH OT IIIaMa 3a-
CIIy)KMBAeT BHUMAaHMS MCIOJIb30BAaHHE TNIMHOMOPOIIKOB CBOOOJHBIX OT TBEPHBIX IPHMECE.
IMpo6neMa yiydieHns: KauecTBa TIIMHOMOPOIIKOB HA MPOTSKEHUH MHOTHUX JIET SIBJISICTCS Tpe]-
METOM TIIATEIBHOTO OOCYXIEHUS W M3ydeHHus. B momckax pemeHus 3TOd mpoOIeMbl, KpoMe
LIMPOKOTO MCHOJIb30BAaHUS XMMHUYECKOr0 MOJU(ULMPOBAHUS TJIMHOMOPOIIKOB, YMEHbIICHHS
BBIITyCKa IMOPOIIKOB M3 HU3KOKAYECTBEHHBIX MECTHBIX TJIMH, COBEPLICHCTBOBAHMS METO/OB
OLIEHKH TJIMHHCTOTO CBIPbs, TAKXKe IPHIAETCS BaXKHOE 3HAUCHUE YIIYUIIEHHIO 3aBOICKOH TeX-
HOJIOTHH UX NPOHM3BOJACTBA. [IpuMeHEeHHe CTPYHHBIX MEJIBHUIl CEPUIHHBIX 00Pa3IOB ITO3BOJISET
YJIYYIINTh Ka4€CTBO OEHTOHUTOBBIX MMOPOIIKOB OJarojapsi peryjinpoBaHHUIO CTEIEHH AUCIIEpPC-
HocTH. OIHAKO TaHHBIE YCTPOMCTBA HE 00ECIeYNBAIOT YIAICHHS TBEPOH (ha3bl U3 TIIMHBI, €CIH
Y4€CThb, YTO NIPEAMETOM TOHKOI'O U3MEJIBYCHUS CTAHOBUTCS U CaM IECOK: rOTOBBIH POAYKT I10-
JIy4aeTcsl TOro JKe COCTaBa, a W3MEJbYCHHBIH MeCOK, UMest OOJIBIIYIO yIeIbHYI0 OBEPXHOCTB,
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a CIENOBATENILHO, H a0pa3HBHOCTH, OYAET BBI3BIBATH 00JICe HHTCHCHBHBIN H3HOC 000PYyI0BAHHUS
U MHCTPYMEHTA.

Cornacao metonuke TY 39-043-74 Ha rIMHONOPOLIOK, MAKCUMAIBHO JIOIYCTUMBIM COJEp-
»aHueM rmecka cuutaercs 8% (IV coprT), a A TIMHOMOPOIIKOB BhICIIEro copta — 6%. OmgHako
BPsJ M MOXHO PacCYMTHIBATH HA IOJTY4YEHUE yJOBICTBOPUTEIBHBIX [NIMHONOPOIIKOB, OPUCHTH-
PysCh Ha 3TH HOPMBI. BeposiTHee, MOBBILIEHHE Ka4eCTBa TIHHUCTOTO ChIPbS U YBEIUYCHUE BBIXO-
Ja OypoBoro pactBopa OyIyT JOCTHUTHYTBI B TOM Clydyae, KOTrJa coAepKaHue Iecka, KaK HCKIIIO-
YHUTEIFHO HEXeNaTeJIbHOr0 KOMIIOHEHTa Ha CIMHHMIy Beca IOTOBOIO NPOAYKTa, OydeT MUHH-
ManbHBIM. C y4eToM TOro, 4TO IIPH 3aMCHE eCKa B CAMHHIC Beca INIMHONOPOIIKA HA YHCTYIO
ruHy OyZeT yBEeJIMYUBATHCS BBIXOJ OYpOBOrO pacTBOpa, MIIMHOMOPOLIOK 10 OCHOBHBIM IOKa3a-
TCJISIM — BBIXOy pacTBOpa U3 O}lHOﬁ TOHHBI TJIMHBI U COACPIKAHUIO ITECKA — 3HAYUTEIIBHO I1OBbI-
LIaeT CBOIO COPTHOCTb.

Jlnist pelieHns MOCTaBICHHOTO BOIpoca Obliia pa3paboTaHa yCTaHOBKA Ha 6a3e MpOTHBOTOY-
Holt ctpyitHoit MenbHULBI MCII-0,05 [1], cHabeHHas! JOINOIHUTENbHBIM YCTPOHCTBOM, MO3BO-
JISIFOLIUM YAQISTh NECOK U3 TJIMHBI IPH OAHOBPEMEHHOM €€ U3MEIbYEHUH.

Hcnbitanus, nposeaenHsie Ha MenbHuIe MCII-0,05 mpu mpou3BOAUTEIFHOCTH O UCXOA-
HOMY cbIpbio 30 Kr/4, pabouem nasienun 0,49 Mlla, yactoTe BpaiieHus: potopa Kinaccupuraropa
500 o6/muH, mokazany, yro npu usmenvueHun 200 xr 6eHronura (IV copra) ¢ comepxkaHueMm
necka 12%, 6enronoporok ¢ BeixoaoM 175 xr (87,5%) conepxut Beero b 0,13% necka.

Tak ©3 OJHOI TOHHEI OCHTONOPOIIKA, OYUIIEHHOIO ¢ momombio MensHuIsl MCII-0.05,
MOYHO MOITYHHTh OKOIO 48 M® BBHICOKOKAYECTBEHHOTO TIHHHUCTOTO PacTBOPA, TOra Kak m3 To-
XyMGETCKOI TJIHHBI CPEHEr0 KauecTBa — 6 M°, 4 M3 HH3KOCOPTHBIX TymH FOxHOro Bykmmas —
MeHee 3 M.

ITpou3BOACTBO [TIMHOMOPOLIKOB, CBOOOJHBIX OT TBEPABIX a0Pa3UBHBIX IPUMECEH, IIO3BOJIUT
MOHU3UTh DHEPro3aTpaThl Ha TOIYUCHHE €ANHHUIIBI POAYKIUH, YMEHBIINTh U3HOC TEXHOJIOTHYE-
CKOT0 000pYHOBaHHS M HHCTPYMEHTA, IIOBBICUThH KaueCTBO OYPOBBIX PACTBOPOB, a TAK XKE 33 CUET
MOBBIILICHHS COPTHOCTH TiHHONoponika cakoHoMuTs HI'MK He Majiblie NeHexKHbIe Cpe/iCcTBa.

Ha nam B3rnan ycranoky MCII-0,05 nenecooOpa3HO HCIONB30BaTh Ha IOJMIOHAX
noa3emuoro BeimenaunBanuss HI'MK, rae 3anecoueHHOCTb MIMH MECTHBIX KapbepOB BBICOKA M
HE IIO3BOJIICT HCIIOJB30BaTh UX 663 TLLIaTeJ'leOﬁ OYHCTKU B Ka4€CTBE CbIPbA JIs1 IPUTOTOBJICHUS
OYPOBBIX PAaCTBOPOB, YTO OYIIET TAKXKE CIIOCOOCTBOBATH CHIYKEHHIO TPAHCIIOPTHBIX PACXO0B.
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OIEHKA IIEPCIIEKTHUB JOBbIYU CJTAHIHEBOI'O I'A3A

Haymosa 10.M.
iuliia.naumova@gmail.com, Poccuiickuii rocy1apcTBeHHBII Ie0I0ropa3BeaoyHbIi
yuusepcurer uMm. C. Opukonukunze, Mocksa, Poccust

B Hacrosiiiee BpeMs, IPOUCXOIUT UCTOIICHHE PECYPCHO-CHIPEEBON 0a3bl MHOTHX TPaIULIHU-
OHHBIX HEe()TEra30HOCHBIX OaCCEHHOB, KOTOPBIE AABAIN 3HAYUTENIBHYIO YacTh JOOBIUM YIJIEBOJOPO-
JoB B mMupe. IIpu cymiecTByromeil pecypcHO-ChIpbeBOil 0a3e 00ecredeHHOCTh NOTpedIeHus rasa
YpOBHEM JOOBIBAIOLINX MOIIHOCTEH cocTaBisieT okono 58 set [1]. B aTux ycnoBusx mpencrasis-
€TCsl OYCHb aKTYaJIbHBIM BOIIPOC M3YyUYCHUS HETPaJMIMOHHBIX 3aJIeXel MPUPOAHOro rasa, K KOTo-
PBbIM, B YaCTHOCTH, OTHOCSITCSI MECTOPOSK/ICHHSI CIIQHLIEBOTO rasa.

CraHneBble 3aJI€)K1 BCTPEYAIOTCSl HA BCEX KOHTMHEHTAX, TAKUM 00pa3oM, MPAKTHYECKH JIIO-
0ast SHEpro3aBUCHUMas CTpaHa MOXKET ce0s1 00eceunTs HeOOXOANMBIM YHEPropecypcoM. Ypasie-
Hue >Hepretnueckoit nadopmarmu CILHA (EIA) B 2013 r. omy0nuKoBaio CBEXYIO OLEHKY TEXHHU-
YECKU M3BJEKAEMbIX 3allacOB CIIAHIIEBOTO Ia3a, OXBATHIBAIOILYIO OOJBIIMHCTBO He(dTeno0bIBatO-
mux crpad. CoracHO HOBBIM JIAHHBIM, CYMMAapHbIE MUPOBBIE 3aI1achl CIaHLEBOTO ra3a OLEHEHbI B
206 tpna ky6. M. JIugupyer Kurait ¢ 32 TpiH Ky0. M, Clie[oM 3a KOTOPBIM Pa3MECTHINCh ApPreHTHHA
(23 TpiH Ky6. M) 1 Aipkup ¢ 20 Tpiu Ky6. M. CLLIA Haxozmutcst Ha ueTBepToM Mecte ¢ 19 TpiH Ky0. M,
Poccust — neBsitast ¢ 8 TpinH Ky0. M. YKpanHa 3aHUMaeT Tpethe Mecto B EBpone (He Bkirouas Poc-
CHIO, TaK KaK €¢ OCHOBHBIE 3a1achl HAXOAATCA B A3MH) U TPHUHAILATOE B MUPE I10 3aJI€KaM CJIaHIIe-
Boro rasa. VIx onenmu B 3,6 TpiH KyOndecknx MeTpoB. Cpean eBponeiicKux cTpaH OobInue 3amna-
cbl UMeroT Tosibko Dpannus (3,8 TpiaH kybomeTpon) u [lombiua (4,2 TpiH) [2]. B To xe Bpems EIA
IIPeyTIPEKAAET, YTO OIIEHKH HOCAT "MPHOIM3UTEIBHBIN" XapaKTep.

OCHOBHBIM cIOCOOOM Pa3pabOTKM MECTOPOXKICHHUH CIAHIIEBOTO I'a3a SBISETCS IPUMEHEHHE
TEXHOJIOTUH OYpEHHs CKBA)XUH C TOPU30HTAIHHBIM OKOHYAHHEM B COUYETAHUH C THAPABIMYECCKUM
pa3pbiBoM Iutacta. Crenuguka 100bIUH ra3a U3 HU3KONPOHULAEMBIX CIIAHIEBBIX MOPOJ CYLIeCT-
BEHHO OTJIIMYAETCS OT TPAJUIMOHHON ra30,100619u. [IpoOypeHHbIE 3KCIUTyaTallMOHHbIE CKBaYKHHBI
Ha HayaJbHOM JTalle JaroT BBICOKUII MPUTOK ra3a, KOTOPBI MajaeT yxke yepes3 rog Ha 55-85%.
IMocne Tpex yeT HKCIUTyaTallMy ClIaHLEBast CKBaXKMHA 00ECIeuMBaeT B cpeqHeM okoso 14% ot
HavanpHOTro febuta [3]. BeicTpas moteps NpOAYKTUBHOCTH CKBKHH TPEOYyeT MOCTOSHHOTO Oype-
HHSl HOBBIX CKBa)KHH, KOTOPbIE MO3BOJISIOT MOANEPKUBATH JOOBIYY HA BHICOKOM ypoBHE. OHAKO
B TIOCJIE/IHEE BPEMsI HaYaJIoCh MacCOBOE MPHUMEHEHUE BEEPHOTO M KyCTOBOTO OypeHHMs, a TakkKe
MOBTOPHOT'O MPOpa3pbiBa ILIACTA, YTO MO3BOJISIET NOBBICUTH MPOAYKTHBHOCTh CKBaXKHH, 0Oec-
ne4yrBasl BHICOKYIO Ta300Taadqy.

Iocnennue roxpl 060raTWIIN MPAKTHKY JOOBIYM CJIAHIEBOrO Ia3a HOBBIMH TEXHOJIOTMYeE-
CKHMH JOCTHXCHUSIMU:

— OypeHHe CKBa)XHH C HECKOJILKMMH T'OPH30HTAJIbHBIMU CTBOJIAMU M KyCTOBOE OypeHue,

YTO CYIIECTBEHHO CHIDKACT Harpy3Ky Ha MOBEPXHOCTh IPH COXPAHEHHH BBICOKHX 00be-
MOB J00bIYH;

— CHIDKCHHE CTOMMOCTH aBTOMATH3allNH;

— ONTUMH3ALWA KOMIIPUMHUPOBAHUS,

— JKCHEepHMEHTaJbHOE MPpUMEHeHHe ceiicMuku 4D Ha (oHe mupokoro npumeHenus 2D-

u 3D-celicMHKH, a TAK)Ke MUKPOCEHCMHUKH;

— TEXHOJIOTrusl geosteering ¢ rOpPU30HTAIbHBIM OypeHHEM B PEXHME PealbHOTO BPEMEHH,
KOTJIa OIepaTop «BHUAWTY» ONTHMAJbHOE HAlpaBieHHe OypeHHs] B TOHKOM CJIO€ CJIaHIa U
MECTO ISl THAPOPA3PHIBA;

— TpOBEAEHHE TOBTOPHOTO TMIPOpa3pbiBa MPU PEAHHMMALMH CKBAXKUH, YTO MOXET CTaTh
OCHOBOW JUUIsI BTOPOH BOJIHBI TOOBIYM HA Y)K€ OCBOCHHBIX IUIOIIAMAX;

— TWIOTHOE NMPUMEHEHHE CMECH Ta30B U pa3pbiBa IUIACTA BMECTO THIPABIHYECKOTO

paspbiBa.

[peumymiecTBa JOOBIYM CIAHILEBOrO ra3a B OTIHYHME OT KPYIMHEHIINX TPaJHIMOHHBIX Me-
CTOPOK/ICHUH — NMPUOIIKEHHOCTh K IeHTpaM notpebienus. Ho 3tor ke dakTop HakiaabBacT
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JIOTIOJIHUTEIIbHBIE OIPAHHYEHHUS 10 HKOIOrnH. JloObua CIaHIIEBOro ra3a CTajJKuBaeTCsi C Cepbes-
HBIMHU DKOJIOTHYECKHUMH OTPAaHUUYESHUSMH BB OOJIBIIOrO OXBaTa IUIOLIA/CH U 3HAYUTEILHOTO U
HWHTEHCHBHOTO HAPYIIEHHs LEITOCTHOCTH Heap. Cpeid OCHOBHBIX 3KOJOTHYECKHX MPOOIeM MOXK-
HO BBIJIGJIUTB CIIEAYIOIIHE: 3arpI3HEHHE TPYHTOBBIX BOJI, CEHCMHYECKHE PUCKH, TOBEPXHOCTHBIC
3arpsi3HEHHS BOJIbI U TOYBBI.

ITockonbKy mpsiMoe 3arpsi3HEHHE MOA3EMHBIX HCTOUHUKOB MMUTHEBOH BOJIBI Yepe3 TPELUHBI,
00pa30BaBILKECs B pe3yJIbTaTe NPOBEJCHHS THAPOPa3phIBa IUIACTA, HOTPEOYIOT PACIPOCTPAHEHUS
JKUAKOCTH JUISI TUPOPA3phiBa 4epe3 COTHH METPOB BBEPX 32 TPAHMIIBI LIEIEBOTO (GOPMUPOBAHUS
Yyepe3 MHOTHE CIIOM JPYTHX IOpOA, TaKoe 3arps3HEHHE BeChbMa MalOBEpOSTHO. [IpakTuuecku
€IMHCTBEHHBIM CHOCOOOM 3arpsi3HEHUs] MOJ3EMHBIX HCTOYHUKOB MHUTHEBBIX BOJ MOXET OBITH
IUIOXO€ IIEMEHTHPOBAHKE 3aTPYOHOr0 MPOCTPAHCTBAa 00CAIHBIX KOJOHH. IIpH mpaBWIIbHOM H30-
JSIIUM CKBKHUH PHCK 3arps3HEHHs I'PYHTOBBIX BOJ B pe3ysbTaTe pa3pabOTKH MECTOPOXKICHHI
CJIQHIIEBOTO Ta3a MOXKHO CBECTH K MHHUMYyMY. JIJIsl CHHIKEHHSI DKOJIOTMYECKUX PUCKOB HEO0OXO-
JMMO TIPOHU3BOAUTH MCCIECIOBAHHS 110 CO3JaHHI0 Oosee Oe3BpeIHbIX KUAKOCTEH Ui THAPOpa3-
pbiBa miacrta. Jlist XpaHEHHS! U OYUCTKH JKUJKOCTEH HE0OXOJUMO HCIIONB30BaHUE 3aKPBITHIX pe-
3epBYapoB C IMOCTOSHHOM NMPOBEPKOH IepMETHYHOCTH BCEX COCIMHEHHH U IIEIOCTHOCTH CaMHX
pe3epByapoB Juist n30eraHust pa3jIMBOB BPEJHBIX BELIECTB HA 36MHYIO ITOBEPXHOCTb.

OIHHM U3 BOXXHBIX BOIPOCOB SIBIISICTCS M3YyUCHHE BIHMSHUS MHAPOpa3phIBa IUIacTa HA BO3-
HUKHOBEHHE CEHCMHUYECKOW aKTMBHOCTU M Pa3IYHOrO pozaa omoy3Hed. OT MpOBEACHUsT YaCThIX
orepaiyii ruApopaspbiBa MIACTa U CIIOCOOHOCTH CIIAHIIEB JIETKO PACIICIUIATHCS HA OTIACIbHBIC
IUIACTHHBI, MOTYT BO3HHKHYTb TEXHOTEHHBIE KaTacTpodbl Ha moBepxHocTH. OnHako Oiaronaps
CeiiCMIYECKOMY MOJICITMPOBAHHIO, KOTOPOE IIPOBOAUTCS Hepen OypeHHMEeM KaKJOH CKBaXKHHBI,
MOXKHO TIpeAyrajaTh CEHCMHYECKYI0 aKTHBHOCTb IOCIE MPOBEACHHS THIPOPA3phiBa U MUHUMU-
3UPOBATh PUCK BO3HUKHOBEHUSI 36MIICTPSICCHHSI.

HM3-3a GONBIIOro KOMUYECTBA PA3INYHBIX XUMUYECKUX PEAreHTOB Ha OYPOBBIX IUIOMIAAKAX
1 GOJIBILIOTO KOJIMYECTBA TBEPIBIX U JKHIKHX OTXOJOB, MOJy4aeMbIX B Mporecce OypeHus CKBa-
JKHH, 3HAYUTEIIHOE BHUMAHUE JTOJDKHO OBITh yJEJICHO TOMY, YTOOBI 3TH BEIECTBA HE 3arpsI3HSIIH
ITOBEPXHOCTHBIC BOABI U ITOYBY BO BPEMS UX TPAHCIIOPTUPOBKHU, XPAHCHHUSA U YyTUIIU3ALIUU.

Pe3toMupys U3I0)KEHHOE, XOTEJIOCh Obl OTMETHTD, YTO OOJBIIHHCTBO SKOJIOTHYECKHX MPO-
0JsieM, BO3HHUKAIOIIUX B MPOLECCE MOMCKOB, PAa3BEIKH U OCBOGHMSI MECTOPOXKICHHH CIIaHIIEBOTO
rasa, MO)KHO PELINTh ITyTeM COBEPIICHCTBOBAHUS TEXHOJOTHH JOOBIYM CIAHIIEBOTO ra3a, a TaKkKe
3a cyer Oosee )KECTKOrO0 KOHTPOJIS MPOLIECCOB OypeHus U A00BbIYM ra3a, YTO OAHOBPEMEHHO W
CKa)KeTcsl Ha ce0eCTOMMOCTH J100bIYH.

HenponomkurenbHass MCTOPUSL ¢ Havana CIAHIEBOI ra30100bIuM, (parMeHTapHasi CTaTH-
cTHKa, HakotuieHHas b 1o CIIIA, 3aTpyIHSIOT JOJITOCPOYHBIE OLICHKHU IIEPCIIEKTUB JUIS 3TOTO
HOBOT'O 3HEpropecypca 1o Bcemy Mupy. Ho yske sicHO, 4To mepes HaMH KpaliHe POTHBOPEYHBOE
SIBJICHHE, MO3TOMY pa3paboTKa MECTOPOXKACHUH CIAHIEBOrO ra3a Lelecoo0pas3Ha, TOJIBKO eCIn
SIBHBIE IUTIOCHI NEPEBEIIMBAIOT BHYIIUTEIBHOE KOJIMYECTBO KOJOTHYECKHX YIPO3 U PHCKOB, a
TAKKE COM3MEPHUMBI € Ce0ECTOMMOCTBIO TOOBIYH.
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COBPEMEHHBIE TEXHOJIOTYH U MATEPHUAJIBI
JJIsI BTOPUYHOTI'O HEMEHTUPOBAHUSA CKBAYKUH

Owmaposa E.B.
ekaterina-omarova@yandex.ru, OO0 «Cucremsr UunoBarmonnoro LlementrpoBanus»,
MockBa, Poccust

VckopeHne TeXHHUYECKOTo Mporpecca 1 5KoHOMUKH Poccuiickoit denepanuy B 3HaUNTENb-
HOIl CTEHEHH 3aBHCHT OT TEMIIOB Pa3BUTHS HE(TEra3oBOW MPOMBIIIICHHOCTH, SBIISIIOILICHCS Ol
HOM M3 KIIFOYEBBIX OTpaciel TOINTMBHO-OHEPreTHYECKOro KOMIUIEKca cTpaHsl. ObecmeueHne poc-
Ta J0OBIYM YIJICBOJOPOJOB 3aBUCUT KaK OT COKpAILCHHS CPOKOB Pa3BEIKU M OCBOCHHS HOBBIX
MECTOPOXKICHHH, TaK U OT Oosiee 3h(HEKTUBHOIO ¥ MOJHOTO HCIOJIB30BAHUS YKE CYLIECTBYOILIE-
ro ¢onna cksaxut. He cexper uro 30% ocHOBHOTO (hOHZA YK€ MOCTPOCHHBIX H 3KCILTyaTUPYIO-
LIMXCS CKBOKHH HY)KAAIOTCS B NPOBEICHUU KalUTAIBHOTO PEMOHTA, TO €CTh CKBOKMHBI HA JJaH-
HBIIf MOMEHT 0e31elCTBYIOT IM00 SKCILUTYaTHPYIOTCS B He3(()EKTHBHOM peXHMeE.

B nacrosiiee Bpemsi B GeszeiicTByromieM (GoHIE HAXOAUTCS OOJBLIOE KOTUYECTBO A0OBI-
BAalOLIMX CKBaXHH, IKCIUTyaTalMsi KOTOPBIX MMPEKpalieHa Mo psiay MPUYUH, TaKUX KaK KOPPO3H-
OHHOE pa3pylIeHue 00CaJHOW KOJIOHHBI M LIEMEHTHOTO KaMHS 32 Heil, MEXaHHYECKOTO MOBPEIK-
JieHust (HerepMeTHYHOCTh) 00CaHON KOJIOHHBI BO3HHKILEE MPH UCIBITAHUH WM BO BPEMs 3KC-
IUTyaTallui CKBaKUHBI, BOSHUKHOBEHHE MEKKOJIOHHBIX JAaBJICHUH, MEXKIUIACTOBBIX MIEPETOKOB.

ViKe HaBHO CyIIeCTBYeT OOIICTIPHHATAs KIAaCCU(DUKAINS KAUTaIbHOIO PEMOHTA CKBaXKUH.
Kaxxomy Buny pabot npucBoeH cBoil mudp. K BropuyHOMY HEMEHTHPOBAaHHIO MOXKHO OTHECTH
pab6otel nox muppom KP1 PemoHTHO-n30ms111M0HHEBIE paboTel 1 KP2-1 ycTpanenue He repmeTny-
HOCTH TaMIIOHUPOBAHHEM.

PaccMoTpuM Gosee HOJPOGHO METOABI U MaTEPHAIIBI Il PEMOHTA CKBAXKHH:

Ne | Hludp Onucanne nmdpa Marepuarsl
1 |KP1-1 OTKITIOYeHHE OTACTBHBIX HHTEPBAJIOB CocTaBbl HA OCHOBE CTaHAAPTHOTO
U NIPOIIACTKOB OOBEKTA SKCIUTYyaTAllMM | TAMIOHAXKHOTO IIEMEHTa
2 |KP1-2 |OrtkiroueHHE OTAEIBHBIX IIaCTOB CocTaBbl HA OCHOBE OOBIYHOTO
TAMITIOHAXKHOTO [IEMEHTa, Habyxaromme
MOJIMMEPHbIE KOMIO3UIIMU
3 |KP1-3 |BoccraHoBneHHE FepMETHYHOCTH CMoJ1b1, HaOyXaroIue NoJINMEpHEIE
IIEMEHTHOT'O KOJIbILIa KOMITO3HMIIMH, COCTaBbl HA OCHOBE
TaMIIOHAKHBIX [IEMEHTOB,
MUKPOHU3HUPOBAaHHBIE IIEMEHTHI
4 |KP1-4 |HapammBaHre eMEHTHOTO KOJIbLA CMoJ1b1, Ha0yXaKoIIKe MOJTUMEPHBIC
3a IKCILUTyaTallMOHHOM, IPOMEKYTOYHON |KOMITO3HLIMH, COCTaBbl HA OCHOBE
KOJIOHHOH, KOHAYKTOPOM TaMITOHA)KHBIX IEMEHTOB,
MHUKPOHH3HPOBAHHBIC LIEMEHTHI
5 |KP2-1 |VYcrpaHeHne HErepMeTHYHOCTH CocTaBbl Ha OCHOBE 00BIYHOTO
TaMIIOHUPOBAaHUEM TaMITIOHA)XHOTO [IEMEHTa, Habyxaromye
MIOJMMEPHbIE KOMIO3UIIIHI

JIoNOMHUTENBHEI apaMeTPOM I BBIOOpa MaTepuana M TEXHOIOTHH IIPOBEICHUS PEMOHT-
HO-H30JIAIIMOHHBIX PaboT sSBIAETCS NPUEMUCTOCTh. B 3aBHCHMOCTH OT HOKa3aHHs BBIOMPAIOT
TEXHOJIOTHIO 1 MaTepUabl.

IIpu mpuemucroctu Boie 320 MS/CyT MIPOM3BOMAT PAOOTHI MO CHMKEHHIO TTOKA3aTels Iy-
TeM 3aKaYMBaHMs B HHTEPBaJl BOJOHA0YXAIOIIUX COCTaBOB, 00Pa3yIOIUX HEMPOHUIAEMBbIi IKpaH.
3aTeM IPOBOJAT LIEMEHTHPOBAHHE.

Ipu npuemucroctd oT 150-320 M’/CyT 3aKauMBAIOT PACTBOp HA OCHOBE TAMIIOHAXKHOTO
IIEMEHTA.

Ipu npremuctocti 80—150 M/CyT IPUMEHSIOT MHKPOHH3HPOBAHHEIE [IEMEHTEI K CMOJTBL.
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Tp¥ IPHEMUCTOCTH Hinke 80 M°/CyT JUISl YBENHUCHHS PHEMHECTOCTH TIPOBOJIAT KHCIOTHYIO
00paboTKy U B 3aBUCHMOCTH OT [TOKa3aHHs IIPOBOJST pabOThI, yKa3aHHBIE BHILIIE.
3aHeceM Bce AaHHBIE M0 MPUMEHSEMBIM MaTepraliaM B TaOJIHUILy:

Ne IIpuemMucTocTnh Matepuainsl
1 |Bombmre 350 M3/CyT BononaOyxaromiye moauMepsl, COCTaBbl HA OCHOBE TAMITOHAXKHBIX
LIEMECHTOB
2 [150-350 m’/cyT CocraBbl Ha OCHOBE TaMIIOHQ)KHBIX IIEMEHTOB
80-150 m’/cyT MHUKPOHH3UPOBAHHbIE LIEMEHTBI M CMOJIBI
3 |Huxe 80 m/cyT [pousBoasaT 06pabOTKy KMCIOTOM, 1JIsl yBEIMYEHHS IPUEMHCTOCTH

Ha mecropoxnenusx Poccun pa3HooOpasHbele ropHo-reosorudeckue ycnosus. K npumepy
JIHana3oH TeMIEpaTyp, B 30HAX PEMOHTHO-M30JSILHOHHBIX padboT konebnercs ot —5°C mo +135°C.
C pa3BUTHEM OTPACIIH CKBaXKUHBI CTPOSATCS BCe ITyOxke u Janbiue Ha ceep. Ocoboe BHUMaHUE
ClIeflyeT yAeNuTh TeMiepatypHbsiM auana3oHaM oT —5°C mo +5°C (30HBI MHOTOJIETHEMEP3IIBIX
nopox) u or +80°C no +135°C (30HbI NOBBIMEHHBIX TeMIeparyp). Paccmorpum npobiaemsl,
C KOTOPBIMH CTAJIKUBAIOTCS P padoTax.

Ne \ [Tpuemucroctsb | TIpobiemsl

Temnepatypa ot —5°C go +5°
Boxbiue 350 M/cyT -
2 [150-350 M/cyr LlemeHTHBIE COCTaBbI 3aMeP3al0T, a He cxBaTbIBatoTcs. [1o pacnpo-
CTpPaHEHHBIM TEXHOJOTHAM, B KaUeCTBE KHAKOCTH 3aTBOPEHHUS IIPHU-
MEHSIIO COJISTHOM pacTBOP, KOTOPBIiT IPUBOJUT K PACTEIUICHHUIO TOPHOM
HOPOJIBL.
3 [80-150 M3/CyT CMOIBI TpH HU3KOW TEMIIepaType CTAHOBATCS XPYIKUMHA. MUKPOHU-
3UPOBAHHbIC IEMEHTHI HE CXBATHIBAIOTCS U IPUMEHSIOTCS C COJISHBIM
PacTBOPOM.

—

4 |Huxe 80 M*/cyT

Temneparypa ot +80°C 1o + 135°C

5 |Bompmie 350 M3/CyT [Tommumepsr pa3pymaroTces pu Temmnepatype coimie +80°C.
HeMeHTHbIe COCTaBbl CTAHOBATCS aKTUBHbBIMU, 6])ICTpO CXBaTbIBAKOTCA.
Heo0x0amuMo 106aBasTh GOJIBIIOE KOTUYECTBO 3aMETUTENCH CPOKOB
CXBaTbIBaAHMUS, YTO MPUBOAUT K 3HAYUTCIIBHOMY YIOPOXKAHUIO MaTcpHralia,
6 [150-350 M3/CyT I{eMeHTHBIE COCTaBbI CTAHOBSTCSI aKTHBHBIMH, OBICTPO CXBATHIBAOTCSL.
Heo0x0amuMo 106aBasTh GOJIBIIOE KOJTUYECTBO 3aMETUTENCH CPOKOB
CXBaTbIBaHMUS, YTO MPUBOAUT K 3HAYUTCIIBHOMY YIOPOXKAHUIO MaTcpuralia,
7 |80-150 M3/cyT CMobl He peiHa3HaueHb! A7 IPUMEHEHHS B TAKOM JIMana3oHe
TemrepaTtyp. MUKpOHU3HPOBaHHBIC [IEMEHTHBIE COCTaBbI CTAHOBATCS
AKTUBHBIMH, OBICTPO CXBaTHIBAIOTCSL.

8 |Hwmxe 80 M3/CyT KucnoTsl cTaHOBSTCS O4EHb aKTUBHBIMH U TSKEIIO KOHTPOJIUPYEMBI-
Mu. Bo3HHKaroT mpo06aeMbl ¢ TOCTaBKOH KHCIIOTHI B 30HY 3aKaUKH.

B HacTosiiee BpeMsi CyLIECTBYIOT MHOXKECTBO MPOM3BOAUTEINIEH MaTEPHAIIOB ISl PEMOHTHO-
n30IIHOHHBIX pabot. K npumepy: OO0 «HII® Hutno» npousBoaut coctaBsl AKOP; Muppuxo —
ViscoFlow, ViscoFlow-T, 'OC-M, 'OC-AKM; Kommnanus IToonuske — cocras PEATTJIACT; Oiin
Texnonomwxku Osepcus cocras YIIITP-PUP; cocraBel apyrux mnpoussoguteneil: «[AJIKA» u
«I"AJIKA-ITAB», ®enoncrupt TC-50 B cMecu ¢ KepOreHOM, COJISTHOW KHCIOTON M acOecToM re-
JIMEBBIE PacTBOPBI Ha OCHOBE JMTHOCYNb(poHaTOB, KMIIOC-20, 6M0XpOMAaTOB M XJIOPUCTOTO Kajb-
mus. HMH-200, Cumop. He cmoTps Ha pa3zHoOoOpazWe MaTepualioB BOMIPOCHI C PEMOHTHO-
M30JIIMOHHBIMU paboTaMu B TeMIlepaTypHbIx Juanasonax —5°C o +5°C u +80°C no +135°C oc-
TAKOTCS] OTKPBITBIMU.
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TEXHOJIOTUA BYPEHUSA CKBA’KHH HA YIJIEBOAOPO/IbI B
HEOJTHOPOHBIX ITO COCTABY U CBOMCTBAM I'OPHBIX ITOPO/I

Hryen T.X.
nvs@mgri-rggru.ru, Poccuiickuii rocy1apcTBEHHBIN re0I0rOpa3BeI0YHbIH
ynusepcurer uM. C. Opmxonukuasze, Mocksa, Poccus

OnHMM U3 nokaszaresneH, XapakTepusyrolmux 3GHeKTHBHOCTD mpouecca OypeHus: CKBaXKHUH,
SIBIISIETCSI MEXaHW4eCKast CKOPOCTh OypeHns. DTOT MMOKa3aTelb 3aBUCHT OT KOMILIEKCa IapaMeT-
POB KaK TEXHUKO-TEXHOJOTHYECKHX, TaK U FOPHO-reoJoruyeckux. s nosbimeHust 3hGeKTHs-
HOCTH Tporiecca OypeHHs CKBaKHH Ha MECTOPOXKACHHUSX yrieBoaopoaoB FOxusIil [pakon u oM
Moii (CPB), B npenenax KOTOPBIX OCYIIECTBIISIET MOUCKOBO-PA3BEIOYHbIC M IKCIUTyaTallHOHHbIC
paboTel KoMIanueM BrercosneTpo.

Jis ueneit skcrutyatauy HeTH U ra3a mpeanpusTue BreTcoBneTpo npodypuiio HaKkIOH-
Hy10 ckBakHHY Ne 406 ¢ riryonHoit 4380 M 1 IpOTHKEHHOCTHIO cTBOJNIA CKBaXkuHBI 5075 M. Ha-
MH NPOBEJICH aHAJIN3 TEXHOJIOTHH OypeHUs! 9TOi CKBaXXUHBL. J[J1 3TOr0 B 3aBUCUMOCTH OT IPH-
BOJIa BPAIIEHHUs J0JI0TA, IUAMETPA CKBAXHHBI M JOCTUTaeMOM BEJIMYMHBI MEXaHUUECKOH CKOpO-
cTH OypeHHs UCCIIeAyeMYI0 CKBaXKMHY Pa3OMiIM Ha 8 HHTEpBAJIOB, B Ipeenax KOTOPhIX aHAIH-
3MpoBaach 3 MapaMeTpa peKUMOB OypeHHst U MEXaHH4eCKoil ckopocTu OypeHus, JocTUraeMas
npu GpUKCHPOBAHHBIX Mapamerpax pexxuma Oypenus. OCHOBHOM LIENbI0 TAKOTO aHAIM3a SIBIS-
JIOCh YCTAHOBJICHUE 3aKOHOMEPHOCTU U3MEHEHHs] MEXaHHYeCKOH CKOpoCTH OypeHus B Xapak-
TEpHBIX TOPHBIX NOPOJaX NMPUMEHHUTENBHO K KOHKPETHOMY BUAY NPUBOJY BpAIICHUS J0J0Ta —
POTOpHBIH cr1ocod WM ¢ MOMOILBIO poTopHO-ynpasisiemoit cucreMsl (PYC). Ilpu stom pac-
CMaTPUBAIMCH TIOMHTEPBAIBEHO BO3MOXKEHBIE OCIIOKHEHHUS C LIENbI0 Pa3paboTKu PeKOMEeHJaluii
[0 MX YCTPAHEHHMIO IYyTEM PEryIupOBaHMs IapaMeTpoB pekuMa OypeHus u BbIOOpa cocTaBa U
CBOMCTB OypOBBIX pacTBOPOB.

Hinxe octaHOBMMCS Ha MOMHTEPBAJILHOM U QHAJIM3€ TEXHOJIOTHUM OypeHUsl M JOCTUTaeMbIX
MOKa3aTessxX mpolecca OypeHus HaKIIOHHO-HAPABICHHOH CKBaXKUHBI.

B unrepBane 0+350 M — cTBON 3aJaBaicsi BEPTHKAJIbHBIM, B NPEAEiIaX KOTOPOTO Mpeny-
CMaTPHUBAJICS CITyCK 00CagHON KOJOHHBI auameTpoM 505 mM. ['opHBIE TOPOIBI PEACTABICHBI B
OCHOBHOM, PBIXJIBIMU KPYITHO3EPHUCTBIMH I€CKaMU (MHOT/A IeCUaHHKaMHM), IPABUEM C TOHKHMH
MIPOCIIOSIMH aJI€BPUTOB U MepreiucThix riinH. Kateropus mo: tBepaoctu I-11 u abpasuBnoctu I-11.
B sTOM uHTEpBane OypeHue BeIOoCh ¢ MPUBOJOM BPALIEHHs POTOPOM C TpeX-LIAPOLICYHBIM 10-
notoM auamerpom 640 mMm. [Tapamerpsl pexxnma OypeHHs U MeXaHUUYecKasi CKOPOCTh OypeHUsL:
P=18,6 xH; Q=58 11M3/C; n = 64 00/MuH; Vyex = 26,3 M/gac.

B unTepsane 3501170 M ropHble TOPOABI IPECTaBICHB! B OCHOBHOM KBapIIEBBIMH IIECKaMHU
C JIpecBOi M TpaBHEM, YEPEIYIOIIMMUCSA C TIIMHUCTBIMM aJeBPUTaMH M TIIMHaMu. Bcerpeuarorcs
TOHKHE NPOCIOH KapOOHATHBIX IOPOA U JIMH3BI Oypbix yriei. Kareropus no teepaoctu I1-1I1
abpasusHoctH [-11. Bypenune Benock ¢ ucmnosb30BaHneM BUHTOBOTO 3aboitHoro (B3/1) nsurarens
mosotoM 444.5 MM ¢ 1epi0 Habopa KpuBH3HBI ¢ nHTeHCHBHOCTH 1,8°/100 M, YTO MO3BOJIHIIO
HOJYyYUTh CTBOJI CKBaXKHHBI C 36HUTHBIM yriioM 27,5° Ha riryOune 1125 M npu ero npoTsKeHHO-
ctu 1170 M. ITapameTpsl pexkuMa OypeHHs U MexaHHueckasi ckopocTs Oypenus: P = 50,9 xH;
Q=54 Z[M3/C; n = 173 06/Mun; Vyex = 24,3 m/uac. s 6ojee 00bEKTUBHOIO aHAIN3a II0KA3aTe-
el mporecca OypeHust B HIDKe3aleraloluxX HHTePBaIax TOPHbBIX MOPOJ BBINOIHIEM JAOHNOIHUTENb-
HO PEruCTpPaLIO M aHAJIM3 BEJIMYUHBI KPYTAIEro MoMeHTa (M,p). B unrepBane 1170+1900 m —
CKBaXMHA OYpHJIACh C MOCTOSHHBIM 3€HUTHBIM YIJIOM, B IpEZesiaX KOTOPOTo MPeayCcMaTpHBAJICS
CITyCK TeXHHYECKO# 00casHOH koIoHHBI qruameTpoM 340 MMm. ['opHBIE TOPOJBI B TOM HHTEpBae
IIPEACTABIICHBI aPKO30BBIMHU IIECYaHHKAMH, YEPEIYIOIMIUMUCS C MECKaMH, INIMHUCTBIMHU alleBPH-
TaMH ¥ TNIMHaMH. BeTpeualoTest mpocion rpaBHsi, MEPrelMCcThIX IIMH U Oypbix yriei. Kareropus
o tBépmoctu II-111 u abpasusuocty I-1I. Bypenue Benocs ¢ mpumenenrem B3]] monotom 444,5 Mm.
[Mapamerps! pexknMa GypeHus 1 MeXaHHYecKas CKopocTh Oypemms: P = 65,2 kH; Q = 56 mv’/c;
n =199 o6/mMun; M, = 16,4 10° HXM; Vyex = 19,5 M/1ac.
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B npenenax 19003900 M — ckBaxxuHa OypHiach ¢ HOCTOSHHBIM 3€HUTHBIM YTJIOM, B IIpEJeNax
KOTOPOTO MpeayCMaTPHBAJICS CITyCK JKCIUTyaTallHOHHOW 00CaJHOM KOIOHHBI JUaMeTpoM 245 mm.
Bypenue Benock ¢ npuMeHeHHeM poTopHOi ynpasisieMmoit cucrtemsl (PYC) Autotrak xommnanuu
«beiikep Xpr03» momorom co craBkamu PDC gmamerpom 311 mm. B maTepBame 19002400 m
TOpHBIE NOPOJIbI MIPE/ICTaBICHBI INIMHAMY U NecuanukaMu. Kareropus no teépaocru 1I-111 u abpa-
suBHOCTH [-II. [TapameTps! pexxuma OypeHnst U MexaHudeckas ckopocts Oypenus: P = 104,8 kH;
Q=56 )Z[M3/C; n = 127 06/mun; M, = 20,8 10° HXM; Vyex = 38,2 M/uac. B unrepsane 2400+2850 m
TOPHBIC TTOPOABI MIPEACTABICHB! IIECYaHUKAMH, TIIMHAMU W aneBpoiutamu. Kareropus mo: TBEP-
noctu 1I-IV u abpasusnoctu I-11. Tlapamerpsl pexxuma OypeHust 1 MexaHH4ecKast CKOpoCThb Oy-
penusi: P =105 xH; Q =57 ,HM3/C; n =132 o6/Mun; My, = 25,4 10° HXM; Vyex = 32,9 M/uac. B un-
TepBasie 28503300 M ropHsle HOPOABI MPEACTABICHBI IIMHAMH, apTHUIMNTaMM, IEeCYaHUKaMH,
HMHOTJ]a BCTPEYAIOTCS MPOCIION BYJIKaHOTEeHHBIX mopox. Kareropus no: tBépmoctu V-VI n abpa-
suBHocTH II-111. [TapameTpsl pexxnma OypeHus U MexaHuueckasi ckopocTs Oypenus: P = 130 kH;
Q=57 L[M3/c; n = 141 06/mus; M, = 26,6 10° HXM; Vyex = 18,8 M/uac. B unrepsane 33003900 m
TOpHbIE NTOPOJIbI MPEJICTABICHBI aprUILINTaMHU, TIECUaHUKAMU U aleBpoiuTaMu. BeTpedarores mpo-
CJIOM ByJIKaHOreHHBbIX 1opoJ. Kareropus no: tBépnoctu V-VI u abpasusnoctu II-1V. TlapameTpsr
pexnMa GypeHISt 1 MeXaHHuecKas cKopocTs 6ypermst: P = 133 kH; Q = 54 am’/c; n = 157 06/mur;
M, =25,9 10° HXM; Vyex = 10 M/gac.

B untepsane 39005075 m OypeHue BeOCh C UCMOIb30BAHUEM BUHTOBOTO 3a00IHOTO JABH-
raTelisi TpeX-IIapoIIeUHbIM J0J0TOM JUaMeTpoM 215 MM ¢ Ienbio Habopa KPUBHU3HBI C MHTEH-
cuBHOCTBIO 2,17°/100 M, YTO MO3BOJIMIIO TMOJIYYUTh CTBOJI CKBaXKMHBI C 3¢HUTHBIM yriom 37,53°
Ha Tinyoune 4380 M npu mpoTspKeHHOCTH cTBoyia 5075 M. B nHTEpBane BCKphITHS He(TEra30Boro
miacrta ¢ IMOCTOAHHBIM 3€HHUTHBIM YIJIOM T'OPHBIC MOPOJBI IPEACTABICHbI TPCIIMHOBATBIMU I'Da-
HuTamu u auoputamu. Kareropus o tBepaoctu VII- VIII u abpasuBHOCTH V. DKBUBAJCHT ILIa-
ctoBoro aasieHus paseH 0.83+1. [Tapamerpsl pexxuMa OypeHUst 1 MeXaHUYecKast CKOPOCTh Oype-
mus: P =102 kH; Q =36 L[M3/c; n =137 06/Mun; My, = 19,7 10° HXM; Vyex = 4,7 M/4ac.

OCHOBHOW 0COOCHHOCTBIO TaKOW CKBa)KMHBI SIBJISIETCS TO, YTO Ipolecc OypeHus e€ mpouc-
XOJMII B yCIIOBHSAX, KOT/Ia CaMBblIii OOJIBIION MHTEpBaAI OypeHHs HojI0TaMu guaMeTpoM 311 MM co-
craBmi 2000 M, KOTOPBIH TPUYPOUEH K HEOJTHOPOIHBIM IO CBOWCTBAM M COCTaBY TOPHBIM IIOPO-
nam 1+VI kateropuu no tBepaocty. I[loaToMy B 3TOM HHTEpBasle BOZHHKAJIO HAHOOJIbIIEE YHCIIO
OCJIOXKHEHHH, CBS3aHHBIX CO CAIILHUKOOOPAa30BAaHUEM, 3aTSHKKaMH, KPAaTKOBPEMEHHBIMH HPHXBa-
TaMH, Cy)KCHUSIMU CTBOJIa CKBa)XUHBI, TIPECCOBAaHUEM HACOCOB, U JIp. DTH OCJIOKHEHHS aKTyaJH-
3UPYIOT HAINPaBJICHHE HAIIMX MCCIIENOBAaHUK — MOBbILICHHE d(PHEKTUBHOCTH mpouecca OypeHus
CKBaXMH B TAaKHX YCIIOBHSIX 32 CUET yBEJIUUYCHHS MEXaHHYECKOH CKOPOCTH OypEeHUs U CHUXKSHUS
YHCiIa BO3MOXKHBIX OCIIOKHEHHH, a TAKXKE UX MTOCIEACTBHHA.

PesynbraThl mporecca OypeHus npejnaraercs o0padaThIBaTh C MOMOLIBIO KOMIIBIOTEPHON
MIPOTrpaMMBI, MO3BOJISIONIEH yCTAHOBUTh M3MEHEHHS 3THX HCCIIEAYyEMbIX MapaMeTpOB MPUMEHH-
TEJIHO K Pa3jIMuHbIM criocobaM OypeHHs, IOopoJopa3pyllaloleMy WHCTPYMEHTY, cOCTaBaM U
CBOICTBaM rOPHBIX MOPOJ.

B pesynbrate aHanu3a TeXHONOTUM OYpEeHHs CKBAXHHBI, OCYLIECTBIISIEMON IMpPENPUATHEM
BreTcoBrneTpo Ha MECTOPOXKICHUSIX YTIIEBOJOPOIOB, MOIYYEHBI CIEIYIOIINE BHIBOABI M PEKOMEH-
JIALMK 110 COBEPLIEHCTBOBAHHIO TEXHOJIOTUH IIpoLiecca OypeHuUst U CHHKEHUs. YUCIIa OCTIOXKHEHHH.

Hamu npeiosken u anpoOHpOBaH MOWHTEPBANBHBIA aHATHM3 PE3yNbTAaTOB Tpolecca Oype-
HHS CKB2)KMHBI C YYETOM COCTaBa U CBOMCTB I'OPHBIX MOPOJ, BHJAa NPHBOJA BpAlLIEHHs J10J0Ta,
KOHCTPYKTHBHBIX OCOOCHHOCTEH TOPOJOPa3PyIIAOINX HIEMEHTOB JOJIOT.
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OUNIJIbTPbI HATHETATEJIBHBIX CKBAYKUWH J1JI51 3ABOJJHEHUSA
HE®TAHBIX IIVTACTOB

Hoasirun A.K.
adolyagin@gmail.com, Poccuiickuii rocy1apcTBeHHBII Te0I0ropa3Be10IHbIN
ynusepcurer uM. C. Opmxonukuasze, Mocksa, Poccus

216614Tbl He(i)TﬂHle CKBa)XHUH, KaK IPaBUJIO, HE COOTBETCTBYIOT UX INOTCHIHAJIBHBIM BO3-
MOXXHOCTSIM, YTO B OOJIBIIMHCTBE CIIy4aeB BHI3BAHO W3MEHEHHEM (DHIIBTPALMOHHBIX XapaKTepH-
cTuK npu3aboiiHoi 3oubl Tiacta (I13IT). OmgHUM U3 OCHOBHBIX CIIOCOOOB MOAJCPIKAHUS JeOUTA
CKBXHHBI SIBJIACTCS TOJICPIKaHUE TUIACTOBOTO JNABJICHUS IyTEeM 3aKauKH B HE(TAHBIC IUIACTBI
BOJIbI JIH Ta3a.

Js 3axauky Qaronaa B HeTAHOM IITACT COOPYKAIOTCSA TEXHOJIOIMYECKUE HarHeTaTeNbHbIE
CKBaXXMHBbI. KOHCTPYKIMSI HarHETaTeNbHON CKBA)KHHBI JOJDKHA OBITH Takoi, 4ToOBl (GHIBTPYIO-
m1asi MMOBEPXHOCTh IUIACTa MaKCHMaJIbHO OOHAXajach, OT 3TOTO 3aBHCHUT IIOTJIOTUTENbHAS CIIO-
COOHOCTB IIacTa. MakcuMallbHOE OOHAKEHHE MOBEPXHOCTH ILIACTA JIOCTUTAeTCsl B CKBAXKHMHAX C
OTKPBHITHIM 3a00€M, OJJHAKO TOJIBKO B TEX CIIydasx, KOT/ia NPOJYKTUBHBIA IUIACT CIOXEH yCTOH-
YUBBIMU NapojaMu. HarueratenbHble CKBaXHUHBI 000PYIYIOT KaK Ha36MHBIMH, TaK U MO/A3EMHbI-
Mmu ¢uinbTpamu. [loa3emMHas GUIBTPOBast KOJIOHHA COCTOUT U3 HaA(UIBTPoBOW TpyObl, paboueii
4acTH, Ha3bIBaeMOi (HUIBTPOM (KapKacoM) W OTCTOMHMKA. TexHomorus o0opyJOBaHMS HarHera-
TEJIBHBIX CKBAXHH (UIIBTPAMH HE OTINYACTCS OT TEXHOJIOTHH COOPYKEHHS OTKaYHBIX CKBAKHH, a
TEXHOJIOTHsl KCIUTyaTallii MMEeT CBOU clel(pUIeCKHe 0COOCHHOCTH.

IIpn coopykeHNHM TEXHOJIIOTHYECKUX CKBaXXMH HamOoJjee MIMPOKOE NPHMEHEHHE HaXOIsAT
¢buneTpel TpyOUATHIE ¢ KPYTIJIOH U ILIeNeBOi nmepdopaliueii, ceTyaTpie, KapKaCHO-IIEIEBbIe, ANC-
KOBBIE U TPAaBHHHO-O0CHIITHEIE.

KapkacHo-11eneBble  GUIBTPYIOIIME 3JIEMEHTHI TNPEACTABISIOT CO0OH NMIMHAPUYECKYIO
KOHCTPYKLHUIO M3 IPOAOJBHBIX HECYIIMX 3JIEMEHTOB (CTPUHICPOB) M IIPOBOJIOKH, KOTOpas IO
CIHUPAITH, C ONPEAEICHHBIM IIarOM, HAMOTaHa Ha CTPHHTEPHI.

OCHOBHBIMHU NTPEUMYIECTBAMU KapKaCHO-IIEJIEBbIX CKBOKUHHBIX (DMIIBTPOB Irepes (HibT-
paMu ApyruX THUIIOB SBISIFOTCS:

* BBICOKAs IPOYHOCTH M )KECTKOCTh KOHCTPYKIIUH;

» Ooubliee npoxoaHoe ceuenue (Ha 80-90%) mpu MEHBLIMX pa3Mepax IIEeNEeBbIX OTBEPCTHIA,
4yeM y nephOpHpOBaHHBIX (GUIBTPOB;

* YBEJIMYCHHE B HECKOJBKO pa3 CPOKa CIyKObI CKBOXXMHHOTO 00OPYIOBAHUS 32 CYET YMEHb-

IICHUsI BBIHOCA MECKA U MPOYUX TBEPAbIX (QPaKIUil B CKBAXKKHY;

* CHIKEHHE PAacXOJIOB Ha PEMOHTHBIC PabOThI;

*  BO3MOXXHOCTb OYMCTKU (PUIIBTPOB ITyTEM MPOBEASHUS OOPATHON IPOMBIBKH;

* Majoe THAPaBIMYECKOE COIPOTHBIICHUE.

* K ¢unpTpam HarHeTaTeNbHBIX CKBAXXUH TPEABSBISIOTCS ClEIYIONHe TpeOOBaHMS:
* MHHHUMAJIbHBIC THIPABIMYESCKHE COPOTHUBIICHUS IIPH 3aKauKe BOJIbI B ILIACT;

* IpPeIOTBPAILCHHUE TONAJAHHs YaCTHI] IUIacTa B QUIBTP;

* HajexXHas paboTa B TEUCHHE MPOIODKUTEIIFHOTO BPEMEHH;

* BO3MOXXHOCTb OYMCTKHU U peMOHTa (DHIBTPA.

IIpon3BOANTENBEHOCTD KapKacHO-IIENEBBIX (GMIIBTPOB MOKET OBITh 3HAYMTEIIFHO YIIydlIeHa
3a CYeT MPHUMEHEHHsI TPANCHEBHIHON (OPMBI Ieeil, 3T0 0COOCHHO BaKHO B CIIy4asiX, KOTIa He-
00X0AMMO NPEOTBPALIEHHE 3aCOPEHUst (PUIBTPA IOPOIAMU ILIACTA (ECKOBaHUE (GUIIbTPa).

Jnst GunbTpOB 3aKauyHBIX CKBAKUH TMPEIJIaraeTcs CIeyromas KOHCTPYKLHS KapKacHO-
1miesieBoro (pUIbTpa: Ha Kapkac, 00pa3oBaHHBIM CTPUHIEpaMH C ONpEEeIeHHBIM IIaroM HAMOTaHa
BBICOKOTOYHAS! IIPOBOJIOKH TPEYroibHOro npoduiisi. OcHoBaHHe A-00pa3HOro nmpoduiis IpoBoJIo-
KM o0palleHo K kapkacy ¢uibtpa. [Ipu aTom popmupyercs TpaneneBuaHas Gpopma IemnH.

PaccmoTpuMm ziBa pexxuMa padoThl GUIBTPA TAKOH KOHCTPYKIUH.

B UHTEpBaJIaX MEXKAY LHUKIAaMU HAarHeTaHus, MOPOJbI IIacTa 3aKJIMHUBAIOTCSA B Tpareue-
BUJTHOM II[EJTH, TEM CaMBbIM 3aluInas GHITP OT MECKOBAHUSL.
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3abuBaHMeE HIETIeH MOXKET OBITH CBA3aHO C IByMsI OCHOBHBIMH MEXaHU3MaMHU:

e 3aKyMOpKa Ha BXOJIE, KOT/Ia BXO/ B IIEJb OKa3bIBaeTCs 3a0UT TBEpIOH (a3oii, mepeHOCHMOi
JOOBIBaEMBIM (DITFOMIOM HIIM 3 CUET OTJIOXKEHHH PacTBOPEHHBIX B IIaCTOBOM (hironze Be-
LIECTB;

e BHYTPEHHSS 3aKyIIOpKa, IIPU KOTOPOW YacTHIBI IeCKa 3a0MBAIOT ILEJb, CO3aBasi yCIOBHS,
MIPU KOTOPBIX OHA SIBJISETCS MPOJOJDKEHHEM MOPObI Iu1acta. B 9ToM ciyuae TeueHue yepes
I1IeTb TIOYMHSETCS 3aKOHY Jlapch BMECTO Te4eHHs Yepe3 OTKPBITHIA KaHaJ.

Ipu HarHeTaHWU BOJIBI 32 CUET YBEJIMUYCHHSI COOTHOIICHUH MEX/Iy BXOOM B IIENb U BBIXO-
JIOM oOecrieunBaeTcs CTabMIbHasE OYHUCTKY LIeIel OT MOPOJI IJIacTa.

TpaneuennanpHas popma IS MPENATCTBYET 3aKyHopke neckoM. ONTUMaIbHBIE YCIOBHS
JUIS IPEJIOTBPALICHUS 3aKyTTOPKH, 00€CIIeYNBACT HAACKHYI0 OYUCTKY (PHIbTpa.

Jnst pa3paboTKK KOHCTPYKIMHU TaKUX (HUIBTPOB HEOOXOANMO MPOU3BECTH pacueT pa3MepoB
1ieseBoi nepdopanuy, reOMETPUH IIENN U PACCTOSHUE MEXy LIeJIeBOH nepdopariuu.

B ycnoBusix pa3paboTKu MECTOPOXKACHHUIT C TPYAHOM3BICKACMbIMHU 3aIlaCaMH YIJIEBOAOPO-
JIOB ¥ HEOOXOJUMOCTH CHIXXEHMSI CTOMUMOCTH PabOT MO CTPOUTENBCTBY CKBAXUH, MPHUMEHEHHUE
HEIOPOTUX CHUCTEM IO MPEAOTBPAIIECHHUIO BEIHOCA MECKa (IEJICBBIX XBOCTOBHKOB) ITO3BOJISICT T10-
BBICHTb OOLIYIO PEeHTa0eIBbHOCTh Pa3pabOTKH MECTOpOXKIeHus. B To e Bpems B yCIOBHSX, e
JUISL TIPEAOTBPAIIEHHS BBIHOCA TTECKa TpeOyeTcsl IpUMEHEeHNe (QIIBTPOB C pa3MEpoM sICHKH Me-
uee 0,25 MM, peKOMEH/YEeTCs HCIIOJIb30BaHKE MPOBOJIOYHBIX (DHIBTPOB.

B nexkoropsix ciyyasx (Ha I[IXI', BEICOKOEOUTHBIE CKBRXXUHBI B CIIa00CIIEMEHTHPOBAHHBIX
KOJUIEKTOpax) 0OOCHOBAHO NMpPUMEHEHHE M 00Jee CIOXKHBIX CHCTEM 3aKaHYMBAHMS, TaKUX, Kak
MHOT'OCJIOIHBIC MJIM TPaBUHHBIC (DUIIBTPHI.

OO0br4HO TIpesmonaaraeTcsi, 4to 3(G(HEKTUBHOCTh MPUTOKA IUTACTOBOTO (DIIFOHAA KOHTPOIHPY-
€Tcsl 32 CUST U3MEHEHHMs! O0IIEH OTKPBITOI MOBEPXHOCTH XBOCTOBHKA, & BHIHOC IJIACTOBOTO TIECKa —
3a CUET M3MEHEHHUsI pa3MepoB OTBEPCTHi. J[aHHbBIE YCIOBHS BCTYMAalOT B MPOTHUBOPEUHE C IPYT
JIPYTOM B CiIy4ae NMPOAYKTUBHBIX IIACTOB C MEJIKO3EPHUCTHIMU YacTHIaMu (MeHee 0,25 MM), To-
CKOJIBKY, €CJIH pa3Mepsbl Lieseil yMEeHbIIAIOTCSI, VISl IIPEAOTBPAIeHHs] BEIHOCA MIECKa, TO JUIS CO-
XpaHEHHs Pa3MEPOB OTKPBITOI MOBEPXHOCTH HEOOXOJMMO YBEIHMUYHUTh YUCIO OTBEPCTHH Ha 1 mo-
TOHHBII MeTp TpyObl. Bosee Toro, cyiiecTByeT ClI0)KHOCTh H3TOTOBJICHHSI MEJIKUX Ienel (MeHee
0,25 MM), 4TO J0JIr0€ BpEMs SABJIAJIOCH OIPAaHUYCHHUEM B IPUMEHEHUU IECJIEBBIX XBOCTOBHKOB.
HecmoTpst Ha TO, 4TO COBPEMEHHBIC TEXHUUECKUE CPEICTBA MO3BOJISIOT BBITYCKaTh XBOCTOBHKH C
pasmepowm wieneit 10 0,05 MM, Takue KOHCTPYKLIUH OTPEOYIOT OUeHb BHICOKOMW MJIOTHOCTH et
(YBenmuueHus 4mciaa OTBEPCTUH Ha | NMOTOHHBIA MeTp TpyOBI) IS MOJAEPKAHKS 3aJaHHBIX pa3-
MEpOB 001l OTKPBITOMH MOBEPXHOCTH.

YcnoBue coxpaHeHUS! OTKPHITON MOBEPXHOCTH BBITEKACT M3 PE3YJIbTaTOB IIOTEPh JaBICHUS
IIpU TCUCHUU YE€PE3 IICIU C UCITOJIB30BAHUEM ypaBHeHl/lﬁ TCUYCHHUS IJIs1 OTKPBITBIX KaHAJIOB. 3TOT
MOIXOJI TIPUBOJUT K BBIBOJY, YTO PEAKUE OONbLINE OTBEPCTHS OYAyT aBaTh MEHbIIEE CONPOTHB-
JICHHE TEUCHUIO, YeM OOoJIbliIee YHUCIIO MaJeHbKUX OTBEPCTHH, UMES PH ATOM OJMHAKOBBIN pa3-
Mep OTKpBITOH MoBepxHOCTH. OJHAKO TaKoe MPEAIOIOKEeHHE HE YyYMTHIBACT HauOoJee BaXKHYIO
COCTABJISIIOLLYIO NOTEPh AABJICHUS PH TEUSHUH Yepe3 OTBEPCTHS B CIIydae IIENEeBOr0 XBOCTOBHKA —
KOHBEPIeHIIMIO IIPUTOKA B OKOJIOCKBAYKMHHOM 30HE BOKPYT ILENCH.
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COBEPHIEHCTBOBAHMHME TEXHOJIOI'M COOPYXKEHUA
TFEOTEXHOJIOTHYECKHNX CKBAKHH 3A CHET IPUMEHEHMUS
JOJIOTA PDC
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Pecrybnmka Y36ekncran

TTocTOSIHHBII MPOLECC COBEPIICHCTBOBAHKS TEXHUKU M TEXHOJIOTHH Oypenus B KbI3bUTKyM-
CKOM PErMoHe HANpaBJIeH Ha MOBbIICHUE Y()(PEKTHBHOCTH CTPOUTENBCTBA FEOTEXHOIOTMYECKUX
ckBaxuH (I'TC).

Co BpeMeH H300peTeHusl IBYX- M TPEXIIApPOIIECYHBIX JOJIOT C KOHYCHBIMH IIAPOLIKAMH, UX
reOMETpHsl MOCTOSHHO coBeplIeHcTByercs. K HacTosieMy BpeMEHH yxke BCEM IOHATHO, 4TO
nporecc OypeHHsi CKBaKUH JIFOOOr0 Ha3HAUYCHUs SABISIET COOOM CIOXKHBIH TMHAMHYECKHI HpoO-
necc. Bo Beex citydasix npu 9TOM OCTalOTCsl HEM3MEHHBIMHM KPUTEPUU OLIGHKH OYPOBBIX JI0JIOT B
(hopMe MeXaHMUECKUX CKOPOCTe# OypeHHsi, MPOXOIOK Ha J0JI0TO, BpeMs HaxXOKAEHUS! OypOBOTO
JI0JI0Ta B padoyeM COCTOSIHMM Ha 3a00€ CKBa)KHHBI. Tak mpu OypeHuH riyO0OKHX CKBaXXHH 10 OIl-
peleeHHOM TITyOHHBI TIIaBHBIM KPUTEPHEM SIBISCTCS MEXaHHUEeCKasi CKOPOCTh OypeHus, a 3aTeM
npoxoyka Ha jnojoto [1]. U celiuac u3 obuiero oobema Oypenust I'TC nmopsinka 80% npuxoautces
Ha TpexIapouieuHsle 1oyo0Ta. B KbI3bUIkyMCcKOM peruone OypeHue mpor3BOANTCS TPEX Iapoliey-
HBIMH gonioTamu tina M; M3; K; kotopble npeqHa3HadeHbl Ui OypeHHs TOPHBIX Mopoj 2-7 Kate-
ropuu o OypumocTy uin 1-4 kareropuu 1o TBepaocTy. [Ipu aHamu3e reosoOrn4eckux yCIOBHI U
TeXHOJIOruK OypeHHs Ha MOJIMrOHaX NmoA3eMHoro BoiienaynBanus (I1B) Obuto ycTaHOBICHO, YTO
OCHOBHBIE HEIOCTATKHU IIAPOIICYHBIX JA0JOT, TAKHE KaK HU3Kask XOIHUMOCTh M MEXaHHYeCKas CKO-
pocTh OypeHHst CIOCOOCTBYIOT MOBBIIEHHUIO 3aTPAT BPEMEHU Ha MPOXOJKY CKBAKHHBI M YBEIH-
YEHMIO Pacxoja JIoJOT.

OfHUM HampaBlieHHI COBepIleHCTBOBaHUS TexHonoruu Oypenusi ['TC sBmsercs 3ameHa
maporeyHslx 1010t Ha goaora PDC (Polycrystalline Diamond Compact). ParnonanbHblii BEIOOD
THIA TOPOIOPA3PYIIAOIIET0 HHCTPYMeHTa U 3P (PEKTHBHOIO pekuMa OypeHHs: IpH ONpeeicH-
HBIX TOPHO-T€0JIOTHYECKUX YCIOBUSAX MPOXOJKH IeOTEXHOJIOTMYECKHX CKBAXKHH SIBIISICTCS OXHOM
u3 mpobIieM, ¢ KOTOPO#l MPUXOAUTCS CTAIKHUBAThCS OypoBukam. IIpu OypeHHH WHTEPBAIOB WH-
TEHCHBHOI'0 4epe/IOBaHuUs MOpOA 3-5 KaTeropuu TBEPAOCTH Y IIAPOLIEYHBIX JO0JOT IMPOMCXOIAUT
OTePENAIONIHNI U3HOC OIOP, YTO MPUBOAUT K CHIIKEHHIO CKOPOCTH OYPEHHMS U CO3JaeT OHAaCHOCTb
BO3HHKHOBCHHsI aBapUIHOM CUTyal[MH BCIICACTBHE pa3pyLICHUs] HHCTpyMeHTa Ha 3a0oe. Huskue
TEXHUKO-9KOHOMUYECKUE MOKa3aTeNIn: HeJOCTaTOYHas MeXaHW4eckas CKOpocTbh 10 4 m/4ac, Ma-
nast XoquMocTh 1o 170-200 M/IUT. ¥ MOBHINICHHAs aBAPUHHOCTH IAPOIICYHBIX JIOJIOT B I'€0JIOTHU-
YECKHMX pa3pe3ax YPaHOBBIX MecTOpoxaeHHi KbI3bUIKyMOB, 00yciIoBMIN MOTPeOGHOCTD K Ooee
TILATEILHOMY NOJXOMY K BEIOOPY OYypOBOr0 HHCTPYMEHTA.

PDC 10100 — mopoaopa3pyIaroliiii HKHCTPYMEHT, pab0o4nM OPraHoM KOTOPOTO SIBIISIETCS OC-
HOBaHHUE C TOJMKPUCTAUTMYECKUMH KOMIIO3UTHBIMU BCTaBKaMHU. Pexylue jonactu, B OTIMYHE OT
LIAPOLIEK, HE UMEIOT MO/IBIKHBIX JIEMEHTOB, YTO CYILIECTBEHHO YMEHBIIIAET PUCK MOTEPU X dacTei
B CKBA)XKHHE, a TAKOKe, TOMHUMO TOr0 OHHM M HCHOJIB3YIOT COBEPIICHHO MHOH CIOCcO0 paspylLieHus
TOPHOIA TOPOJIBI — cpe3aHue. PaspyleHne ropHOi MOpo/IbI MyTeM ee Cpe3aHuss HaMHOTO 3()(EKTHB-
Hee ApOoOJIeHNs], B CBS3M C 4eM 00eCreYnBaeTcs CYIECTBEHHOE YBEIMYEHHE KaK MEXaHUYECKOH CKO-
pocTtu OypeHHs, Tak U MPoXoakH Ha aonoto. Pesnsl PDC B 10-15 pa3 noBbImaoT H3HOCOCTOMKOCTH
JIOJIOTa B 3aBHCHMOCTH OT BapMaHTOB MCIOJIHEHHUS (KOHCTPYKLMH, PACIOJIOKEHHUS PE3LOB, OCHAILE-
HHE pe3LaMH MOBBIICHHOI CTOMKOCTH U HaMBbICLICH aOpa3suBHOCTH). J{ONOIHHUTEIBHBIEC KaTuOpyIo-
LIMe Pe3Lbl CIIOCOOCTBYIOT CHIDKEHHIO BUOparmu npu 0ypeHni. O0beMHOE MOJETUPOBAHKE THIPAB-
JIMKH JOJIOT Ja€T BO3MOXKHOCTb ONITUMHU3HMPOBATh MPOLIECC OUUCTKHU 320051 M OXJIAXKIICHHUS PE3LIOB.

I'eonornueckue paspessl KbI3BUIKYMCKUX MECTOPOXKACHUI CI0XKEHBI U3 MOLIHOTO OCal0y-
HOro KoMmIuiekca ropusix nopog, II-VII kareropuu no 6ypumocty, I-IV kareropuu no tBeproctu.
O010MOYHBIE TTIOPO/IBI IECYAHUKH, TPABENIUTHI, U KOHIJIOMEpaThl — a0pa3HBHbIE.
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OddexTuBHOCTL OypeHHs IPU PALMOHAIBLHO BBIOPAaHHOM THIIE IOPOAOPA3PYLIAIONIEr0 U
TEXHOJIOTUYECKOT0 MHCTPYMEHTA 3aBUCHUT OT IIPABUIILHOTO COYETAHMs TapaMeTpoB pexumal2]:

— 4acTOThI BpalleHUst OypOBOro CHapsiza;

— OCEBOH HAarpy3Kd Ha HHCTPYMEHT;

— pacxoja ¥ KauecTBa IPOMBIBOUHOM JKHKOCTH.

OnTuManbHOE COOTHOIICHHE TAPAMETPOB PeXKUMa OYPEHHST ONPEASISIETCS VIS KAXK/IBIX KOH-
KPETHBIX TOPHO-T€0JIOTMYECKUX M TEXHUYECKUX YCIIOBHI Oypsiuelicss CKBaXUHBI. Jluana3oH napa-
METPOB pexknMa OypeHusl peryJmpyercs B IUPOKKX npenenax. [loaToMy ucxons u3 mainoit rpy3o-
MObEMHOCTH OypOBOH YCTAaHOBKU M TMJPABINYECKOH MOLIHOCTH OypOBOro Hacoca sl KaxIbIX
KOHKPETHBIX FOPHO-TEOJIOTHYECKUX M TeXHHYECKHUX YCJIOBHUH pa3paboraHa «TexHomorust OypeHus
ckBakuH fonotaMu PDC B reosioro-TeXHM4YecKHx ycinoBusix KbI3bIUIKYMCKOTO PErHoHa.

Ipexxne 4eM MPUCTYHHTH K SKCIUTyatanuu nosota u3 cepud PDC HE0OX0OMMO H3YYHTh
TEXHHYECKOE ONHUCaHue, 00paTHB 0co00€ BHUMAHHME HAa TEXHOJOTHUYECKHE PEXUMbI OypeHus u
yka3aHue Mep 6e3onacHocTH [2].

OCHOBHOE BHUMaHHE Y/EISIETCs HOBBIICHHUIO Y(QGEKTUBHOCTH 32 CUET 10A00pa JAIMHBI U Be-
ca KOMIIOHOBKH HH3a OypuiibHO# konoHHbI (KHBK) co crnmpanbHeIMU yTSDKEIEHHBIMU OypUIIbHBI-
MH TpyOaMu 1 KalnnOpaTopaMu KBaapaTHOro cedeHus. OTCIIeKUBACTC CKOPOCTh OypeHHs, ee paB-
HOMEPHOCTb U U3MEHEHHE B OT/ENbHBIX JUTOJIOTHYECKUX HHTepBanax. [logbop onTuManbsHbIX pe-
JKUMOB OYpEeHHs1 OCHOBBIBAETCS HA BO3MOXKHOCTH Nepeiadn Ha 32001 MaKCMMAaIbHON MOIIIHOCTH.

Pacuersl oKa3bIBAIOT, YTO yBeJIMUEHHE Mojauu HacocoB Ha 40% MoxeT obecnednTs pocT
MEXaHUYIECKON ckopocTH OypeHus 10 2 pa3. Obnanas BHICOKOH H3HOCOCTOMKOCTBIO U paboTOCTIO-
COOHOCTBI0, JTonacTHble fonota PDC obecnieunBaoT KpaTHOE yBEIUUCHHE MPOXOJKH Ha J0J0e-
HHE, HOBBILIAs TPU ITOM MEXaHHYECKYIO CKOPOCTh OypeHusl.

Takum 00pa3oM, peanusaiys NporpaMMbl HHHOBALIHOHHOTO OypeHHsl Ha OCHOBE ONTHMalb-
HOTO 1oa00pa TUMa ¥ KOHCTPYKIuH 1010T PDC 115t KOHKPETHBIX TOPHO-T€OJIOTUUECKUX YCIOBHIA
npuMeHeHust B KbI3bUIKYMCKOM pervoHe obuiaaeT CieAylolUMH NPeUMyILecTBaMy Hepes 1ia-
POILICYHBIMH:

VYBenuuenne xoauMocTu (cToiikocTu gonota) B 20-25 pa3 u MeXaHHYECKOW CKOpocTH Oy-
penus B 3-4 pasa;

‘YMeHbIlIeHHE KOJIMUECTBA CIYCKO-TTOIbEMHBIX ONEpaIHid;

3HaYMTENbHOC YMEHbLICHHE BUOPAIHOHHO Harpy3KH Ha OypUIIbHBIE TPYOBI;

DKOHOMHUS Ha TOIUIMBE M DKCIUTyaTallMoOHHBIX pacxonax Ha 40-50%;

Bo3MoxHOCTE 3()HEeKTUBHOIO BOCCTAHOBIIEHUS AOJOT M IOBTOPHOIO MCIIOJIB30BaHUS 0e3
YXYAILICHUS DKCIUTyaTallHOHHBIX Ka4eCTB B BUY OTCYTCTBHS ITOJIBHKHBIX YacTell;

MuHMMaIBHBIA pHCK 00pBIBa OypPHIBHBIX TPYO;

3HauUTENbHOE CHI)KEHUE CTOUMOCTU OypoMeTpa U BpeMeHU OypeHust.

Ipu aTOM 3KOHOMHYECKas 3 HeKTHBHOCTB Tepexona Ha nonoto cepur PDC onpenensiercs
HE TOJIBKO OOJIbIIEH MEXaHWYECKON CKOPOCThIO M 3HAUUTEIBHON MPOXOJIKOW, HO COKpAIlleHHEM
OypOBBIX OpHraj 1Jsi CTPOUTEIILCTBA CKBAXKHH.

IIpumenenne noiotr PDC B reonoro-rexHn4eckux ycioBHsIX B KBI3BUIKYMCKOM perroHe
o0ecrieunBaeT HOBble BO3MOXKHOCTH B COBEpILEHCTBOBAHUM TE€XHOJIOTUHM COOPY’KEHUS T€0TEXHO-
JIOTUYECKUX CKBAKHH M MIPAeT BAXKHYIO POJIb B BHIIOJHEHUH MPOrPaMM OypEeHUs F€O0TEeXHOIOIH-
YECKHX CKBAXKUH U J00bIUM ypaHa.

Jluteparypa
1. MacnennukoB UK. TerneHnnn pa3BuTHS MAapOIMIEYHbIX A00T. — M. : U3a-Bo LIMHTU-
xumHedremant, 1987. 84 c.
2. bunrxem H.I'. TIpoGnemsr 6ypumoctu ropasix nopos. — M. :BHUMODBHT, 1966. — 127 c.
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HOBbBII1 MHOI'OLIEJIEBOM BYPOBOI KOMILJIEKC — BYI'-50

IIlammon I0.A., 2Xmenés ASl., 3ConoBbes H.B., ‘KosnoBcknii E.A. (ML)
'3A0 «Hezpa-unpect», PecryGiuka Bemapycs; 2C3A0 «Henpanusecty; “Poccniickuil
TOCYIapCTBEHHBIH reojioropa3Be1oyHblil yHuBepcuTeT UM. C. OpmKoHUKH3E,
Mocksa, Poccus, *OryIl «BHWHWreocucrem», Mocksa, Poccust

Konctpykropekuit Otnen C3A0 «Henpaunsect» (r. MuHCK) pa3paboTtaii JOKYMEHTALIUIO
Ha CaMOXOAHYI0 rmapodHuLUUpoBaHHYyI0 OypoByto ycraHoBKy BYI'-50 rpysomnogbemHoctbio 50T
it 3(G(GeKTHBHOrO OYpeHHs! TeosIoropa3BelOUHbIX, JKCIUTyaTalMOHHBIX M TEXHOJOTHYECKUX
CKBA)XMH Ha TBEPJIBIC ITOJIC3HBIE HCKOIIAeMbIE 1 BOY.

C3A0 «Hegnpaunsect» noanucano cornamenue ¢ OAO «MuHCKUH 3aBOA KOJIECHBIX TATa-
yein» (OAO «M3KT») Ha H3roTOBIICHHE 3a CUET COOCTBEHHBIX CpelcTB 3aBoaa B 2015-2016 rr.
JIBYX OMBITHBIX 00pa3ioB OypoBo#t yctanoBku BYT'-50, ux uchbiTaHWEe W MOCTAHOBKY HAa CEpHii-
HOE NPOU3BOACTBO Ha Oa3e maccu u npuuena npoussoactsa OAO «M3KT». IIponaxku 6ypoBbIx
YCTaHOBOK 10 3TOMY cornaiernto 0yaer ocymectsisath C3AO «Henpaunrsect».

Buenpenne BYI'-50 mo3uimoHupyeTcss Kak KOHKYPEHTOCIIOCOOHOE HMMIIOPTO3aMeleHHe
OypoBoro obopymoBaHHs Tydmux 3apyOexHbix anamoroB I'epmanuu, Wranuu, CHIA Ha done
MOJIHOTO OTCYTCTBHS Pa3pabOTKH U MPOM3BOJICTBA COBPEMEHHOH OTEYECTBEHHOH TEXHUKH JIaHHO-
ro kiacca B ctpaHax OpBmero CCCP.

KpOMe TOIr'0, MUCIIOJIb30BAHUC HMMIIOPTHBIX aHAJIOIOB Ha TEPPUTOPUIO Poccuu B HacTosAlICC
BpeMsI 3alIpEIeHO COTIacHo moctaHoBieHnto [IpaButenscTBa Poccuiickoit @eneparmu ot 14 utons
2014 r. Ne656 «O0 ycTaHOBICHHH 3alpeTa Ha AOMYCK OTICIBHBIX BHIOB TOBAPOB MAIIMHOCTPOE-
HUA, TPOMCXOAIINX U3 HMHOCTPAHHBIX TOCYApCTB, JUIS eIl OCYIIECTBICHUS 3aKyIIOK JuIsi o0ec-
MeYCHHS TOCYAaPCTBEHHBIX M MyHUIMNANBHBIX HY ¥ (ko TH BDJ1 870520 «ABTOOYpOBBIEY).

OCHOBHBIMHU OTIIMYHUTENBHBIMU ocobeHHOCTsIMU BYT-50 siBistroTes:

1. IonHblid THAPONPHBOA OypOBOW YCTAaHOBKH, B OTJIHYHE OT OTEYECTBEHHBIX aHAJOIOB,
II03BOJISIET OOECIIEYNTh KOHTPOJIb HAaJ OCHOBHBIMH TEXHOJIOTHYECKUMHM IapaMeTpaMu OypeHUs:
ABTOMAaTHYECKUM IIOJ/ICp)KaHUEM OCEBOH Harpy3Kku Ha 3200, OrpaHHYEeHHEM MOMEHTA, IUIABHBIM
peryJIMpoBaHUEM YacTOTHI BpalICHUs, NoAa4dell OypOBBIX HACOCOB, MEXaHM3ALMEH CITyCKOIOIb-
€MHBIX ONepanuii «6e3 pyk», 4To 3HAYUTEIbHO YMEHBIIAET IOTEPU BPEMEHH U 00eCIIeUNBACT BbI-
COKYIO CTeNeHb 0€30IaCHOCTH.

2. Teneckomuveckass MauTa ¢ MOJBH)KHBIM BpamiareieM ¢ xoaoM 13,5 M obecrieunBaer,
B OTJIIMYME OT 3apyOe)KHBIX aHAJIOrOB, BO3MOXKHOCTh IPUMEHEHHSI OTEYECTBEHHBIX OYPHIIBHBIX
Tpy0 mmuHON 12 M, o6camubix Tpy6 mo 13 M (u3roroBmsiemsix mo 'OCT u uMerOmHKX MIUPOKOE
pacnpocTpaHeHue Ha Teppuropun Poccun).

3. Koncrpykmust BYI'-50 mpemycmaTpuBaeT MyITbTHTEXHOJIOTHUECKOE HCIIONHEHHE: BO3-
MOXXHOCTh OCYIIECTBJIATh BEPTUKAIFHOE M HAKJIOHHOE (45°) OypeHne CKBa)KMH BpalaTeJIbHBIM H
yJIapHO-BPAILATENILHBIM CIIOCOOOM, ITHEKaMH, JIOJIOTaMH C MPAMOIl MPOMBIBKOH OypoOBBIM pac-
TBOPOM JIBYMSI ITOPIIHEBEIMH HACOCAMH WM IICHTPOOEKHBIM HACOCOM, C 0OpaTHOM NMPOMBIBKOI
3pauTOM KOMIIPECCOPOM, € IPSAMOit 1 0OpaTHOM MPOIYBKOH BO3/LyXOM, MEHOM, C MPUMEHEHHEM
ITHEBMOYITapHHKa, TBEPIOCIUIaBHEIMI KOPOHKaMH ¢ OTOOpPOM KepHa, B TOM YHCIIC CHAPSJaMH CO
chemubiM kepronpuemuukoMm (CCK), nanpaenenHoe Oypenue 3aboitabiMu geurarensmu (B3/0),
HCIIONIB30BAHKE JIETKOCIDIaBHBIX OypmibHBIX TpyO (JIBT), 4To mMO3BOMISET CYIIECTBEHHO YBENH-
yuTh ryouny Oypenns 10 3000 m.

4. 3HaunrenbHO Oolsiee HU3Kas croumocTh BYI'-50 B cpaBHeHHH ¢ 3apyOeKHBIMH aHajIora-
MH 3a CYET INPUMEHEHHs MopsiaKa 75% KOMIUIEKTYIONIHNX, TPOU3BOIUMBIX B cTpaHax EBpA3DC
(Poccus, benapycs).

5. BBICOKMIT TEXHUYECKUH YPOBEHb M3TOTOBJICHUS M CEPBUCHOTO OOCTYXMBAHHUS 3aBOJa-
m3roroBiiennss OAO «M3KT», crnenmanusupyromerocss Ha IPOM3BOJCTBE H3JEIUil BOCHHO-
IIPOMBIIIICHHOTO KOMIUIEKCa.

PacuerHble 3Ha4YeHUs IITyOMHBI OypEeHUs U AJIMHBI KOJIOHHBI 00CaHBIX TPYyO B 3aBHCUMOCTH
OT IMaMeTpa C 3aracoM 1o rpy3onoabeMHoct 30% npuBeieHbI B TaOIHIIE.
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Muamerp Tpyo, I'ny6Guna OypeHus, M JlnvHa KOJIOHHBI 00CaIHBIX TPYO, M
MM BypuinsHbie TpyObI HEQTIHOrO O0cazaHble TPyObI CTaJbHbIC
COpTaMeHTa
CranbHble JlerkocniaBHbIE I'OCT 632 I'OCT 8731
I'OCT P54383, ISO 15546 HedTsiHOTO obuiero
*TY COpTaMeHTa cOpTaMeHTa

60 3700

73 2400

89 2000 4000

114 1500 3500 2000

146 1300* 2300 1340

168 1000* 2000 1150

219 875

245 775

273 700

324 500

377 425

426 320

508 287

530 300
630 260
720 225
820 200
920 120
1020 130

Hcnons3oBanue O0ypoBoit ycranoBku bYT'-50 mo3sonut:

1. O6ecneunts 3(p¢eKTHBHOE BHICOKOTEXHOJOIMYHOE BBHINOJHEHNE OTCUYCCTBCHHBIMH
MOAPSAAYMKAaMU OypOBBIX paboT Ha Tepputopun Poccun 6e3 NpuMEeHEeHUs MIMIIOPTHOH TEXHHUKU.

2. Bo3poauTh yTpadeHHBIC ITO3MIUM HA MHUPOBOM DBHIHKE B O0JACTH OKa3aHMS YCIYT II0
OYypEeHHIO I'e0J0ropa3BeouHbIX, IKCIUTYyaTAllMOHHBIX U TEXHOJIOTMYECKUX CKBR)XHH Ha TBEPIbIC
I10JIC3HBIC HCKOIIAEMBbIC U BOAY.

Io HammM oueHkaM, eMKOCTb pbiHKa Poccun Ha OypoByto ycranoBky bYT'-50 na Guminxaii-
uryto nepcnextuy (5-10 met) cocrasnser ve meHee 200 mir.
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AHAJIN3 NEPCIIEKTUB 11 D®PEKTUBHOCTU NPUMEHEHUWSA
MNEHHOTI'O THAPOPA3PBIBA I'OPHBIX ITIOPO/
B I'OPHU30OHTAJIBHBIX CKBAXKNHAX

AiiBazsn A.A., CosioBbeB H.B.
Poccuiickuii rocyiapcTBeHHBII re010ropa3BeJOYHbI yHUBEPCUTET
um. C. Opmxonukunze, Mocksa, Poccust

AKTyanpHOCTh JaHHOH HPOOIEeMBI MOXKHO OLEHHBATh MCXOAS M3 (paKTHUECKHMX JAHHBIX 00
UCHOJIb30BAaHUM T'MAPOpPa3pbiBa IUIACTA B LEJIOM U IEHHOTO I'MAPOPa3pblBa ILUIACTA B YAaCTHOCTU.
Knaccugeckuil runpopaspsiB IUiacTa ¢ IPHMEHEHHEM TelMPOBAHHOIO BOJHOTO PAcTBOPAa MOXKET
MPHHECTH 3HAYUTEIbHbIE TIOBPEXICHHS KaK HEIOCPEICTBEHHO IUIACTY, TaK M TPEIMHAM IHAPOpa3-
PpBIBa, YTO 3HAUUTEIBHO CHIDKACT HMOJOXKUTEIbHBIH 3Q(EeKT 0T IpoBoANMON omepanuu. Hcmomns3o-
BaHHUE I'HPOpPa3pbiBa IUIACTA C TIOMOIbIO BCIICHEHHBIX MAaTEPUAIOB MO3BOJISICT YBEINUUTh UHTEH-
cuuKanuo paboTs! HePTAHBIX U Ia30BBIX CKBAXXUH U CHU3UTH NONAJAHUC B CKBAKHUHY COIYTCT-
BYIOIMX BOJ, YTO MOXET IIPOU30HTH IIPH Pa3repMeTH3aLli COCEIHEro KOJUIEKTOpa ¢ BOJOH.

Mertozyka IIEHHOTO THAPOpPa3pbIBa IIACTA 3aKIIFOYACTCS B 3aKadKe B CKBAXKUHY HE TEIIHPO-
BAHHOT'O BOJHOI'O PacTBOpa, a MEHHOro ¢ J00aBICHUEM a30Ta WM YIIIEKUCIIOrO ra3a Mol BHICOKHUM
JIaBICHUEM BIIEPEMEIIKY C TIPaHyJI000pasHbIM PACKIMHUBAIOINM MAaTepHAIOM (IPOIIIAHTOM),
B pe3yJIbTaTe 4Yero rnopoja paspbiBaeTcs, GOpMHUPYeTCs JOMOIHUTEIbHAS CHCTEMA TPELIUH, CO3-
Jaromas MyTH I BEIXOJA Ta3a WM HeTH, comeprkalieiics B Tomme nopoxsl. ITocie 3Toro meHst
OTKAUMBAIOT, U CKBXKUHA JIa€T NPOAYKIMIO. JIaHHBI METO[ TO3BOJIAET HE TONBKO MHTEHCH(UIIH-
poBaTh TOOBIYY 3aI1aCOB B 30HE JAPCHUPOBAHUS CKBAXKUHBI, HO ¥ IIPU OIIPEIENICHHBIX yCIOBUAX CY-
IIECTBEHHO PACIIUPHTH 3T IUIOMA/b, IPHOOIIHB K BEIpabOTKe 60MIbIIIee KOIUYECTBO MIACTOB.

[Ttoc naHHOTO METO/A 3aKII0YAeTCs B JIETKOCTH yAaleHHs: 00beMa BBEIEHHOH MEHBI U3 IOp
Y TPEILHH I11acTa, YTO MO3BOJISET ObICTpee U 3P deKTHBHEE BHIBECTH YIIIEBOAOPOIbI (HEPTH U ra3).

3naunrensHas (1o 80%) 4acTb MECTOPOXKIEHHH YIJIEBOJOPOJOB HAXOMUTCS HA IO3JHUX
CTAIUAX OKCIUIyaTalluH, YTO CIOCOOCTBYET CYIIECTBEHHOMY CHIDKEHHIO MX IIPOHMIIAEMOCTH.
ITpuMeneHue e ruapopaspblBa 4acTO HE MPHUBOAUT K MOBBILIEHHIO HE(TEe-ra300TIauM IJIACTOB
U3-32 OTTECHEHU U3 MPHCTBOJIBHOM JacTH (IIFOUIOB.

B 2010 romy na IlpmoGckoM MectopoxaeHuu «I'a3npoMHe(dTb-XaHTOC» IMPOBOIMINCH
OIBITHO-TIPOMBIIIICHHBIE PA0OTHI 10 HCIOIB30BAHHIO M BHEAPEHHIO B IPOU3BOICTBO IICHHO-
a30THOTO 'MAPOPA3pbIBa IIACTA.

JlaHHAS TEXHONOTHUS ABILETCS YHUKAIBHOH M MO3BOJIAET 3aKAauMBaTh B IIACT MEHBIIEE KO-
JIMYECTBO T'eJIEBBIX CHCTEM B CpPaBHEHUHM C TpaauLoHHbIM I'PII. DTo criocobcTByeT coxpaHHOCTH
HOPOBOTO IPOCTPAHCTBA U HEOHT HPOXYKTUBHOTO KOJUIEKTOpPA HE CHIDKAETCS, YMEHBIIACTCS
Bpe/IHOE BO3/I€ICTBUE HA IIIACTOBBIH (IIIOMIbL.

HcoplTaHus TEXHOJOIMH IIEHHO-a30THOTO THAPOPA3phIBA ILIACTA TAKKe IPOBOIMIHCH HA
Bepxnekonuk-Eranckom MecropoxaeHun «BapberanHedTeras», uTo MoKa3ajao NPEHMYIIECTBA
TEXHOJIOTHHM 3aKJII0YaeMble B HEMEUICHHOH OTpaboTKe CKBaKMHBI 3a CUET SHEPTUH 3aKaYaHHOTO
azora. Taxoke TeXHOJIOTHUs COKpAILAeT POCT TPELIMH, TaK KaK BBOAUMBIH B INIACT a30T UMEET BbI-
COKYIO COKHUMAaeMOCTb.

s nenoro psna Poccuiicknx o0beKTOB, B 4aCTHOCTH 00bEeKkTOB 3anananoi Cubupw, npu-
MEHEHHUE IIEHHOTO THIPOpa3phiBa IUIACTA CTAJI0 HEOTHEMIIEMOH JacThO IIpoliecca pa3paboTKu U
HOBBIIICHHS 1e0UTa, a TAK)KE UHTCHCU(PUKAIIMU TOOBIUH YIIIEBOIOPOIOB.

Tennblit ruapopaspeIB IJIaCTa, 3a cyeT 3aMmeHbl Oosee 50% o0bema CTaHIAPTHOTO TelUpO-
BAaHHOTO BOJJHOTO pacTBOpa Ha BCIIEHEHHBIH ra3, BO3MOXKHO IIPUMEHSTH B CIIOXKHBIX T€OJIOTHIECKHUX
YCJIOBUSX IIPU:

— CIJIOKHOM T'€0JIOTHYECKOM CTPOEHHH YTJIEBOJIOPOIHOTO KOJUIEKTOPA;

— HH3KOM NPOHMIIAEMOCTH CJIATalOLINX IUIACT FOPHBIX HOPO;

— BBICOKOH HEOIHOPOJHOCTH M IEPEMEKacMOCTH JINTOJIOIMYECKUX PA3HOCTEH TOPHBIX

OpoJI B pazpese.
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KOMITOHEHTHBI COCTaB MEHbI BKIIIOYACT B ce0st: AM3eIbHOE TOILUTMBO HITH KOHICHCAT +25%-Hblii
pactBop nurHocysbhanata + BoaHbIi pactBop xiopuaa kajibius (CaCly) B cootHomenun 1:1:3,
T.¢. JUIS IPUTOTOBJICHUS | M IeHHOro pactBopa HeoOxoauMo cootBeTcBeHHO 0,2; 0,2; u 0,6 M
KaXIOTO W3 JAHHBIX KOMIOHEHTOB. 3Hast IOIO KaX/I0T0 KOMITOHEHTa B 1 M”, MOXKHO pacCuHTaTh
KOJINYECTBO, TPeOyeMOe /sl U3rOTOBJICHUS] HEOOX0AUMOro 00bema MeHslI. [1]

Iocne BBINOJIHEHUsSI PEMOHTHBIX Pa0OT B CKBAKHHE C MCIOJIb30BAHMEM TIEHHBIX 9MYJIbCHI
BO3MOXKHO ITPOBE/ICHHE TIEHHOTO T'UAPOPa3phiBa MOPO/ C MPUMEHEHHEM BCIIEHEHHOTO areHTa.

Iensl npeacTaBiIAOT ¢ cO0OH JHUCIIEPCHYIO CHCTEMY, COCTOSIIYIO U3 siueek (ITy3BIPHKOB)
rasa, pasJeJeHHbIX UICHKaMH JKHIKOCTH. [TeHHasi cucTeMa XapakTepu3yeTcsl TAKUMH IapaMer-
pamu, Kak:

— mneHooOpasyromnias ciocooHocTs [TAB

— KpaTHOCTb HEHBI

- yCTOﬁ‘{VIBOCTb NN CTa6I/IHbHOCTb TICHBI

— CTeNeHb a’palyu

— HMHEePTHOCTh

B pesysbrare ONBITHBIX HCHBITAHUH W HCCICIOBAHHMI Ha PasiMYHBIX O0BEKTax 3armagHou
Cubupu, OBUTH MONyYeHBI BeCbMa MOJIOKHUTENbHBIC pe3yibTaTbl. D(H()EKTUBHOCT MPUMEHEHHS
[IEHHOTO THAPOpa3phIBa IJIacTa OblIa JI0Ka3aHa Kak IPU UCIIOIB30BaHUH B JACHCTBYIOLIEM, TaK U B
HOBOM (ponze ckBakuH. ViHTeHCHbuKanus 100b4n HeTH Bo3pocaa B cpeaHeM Ha 15% mno cpas-
HEHUIO ¢ puMeHeHrueM oobraHoro ['PIT.

3TOT METOJ MO3BOJISIET YBEJIMYUBAThH IPOBOJUMOCTh TPEIMH M CIIOCOOCTBYET CKOPOH U 00-
Jiee HaJIe)KHOM UX OYHCTKE OT Pa3pyIICHHBIX MOPOJ. [IpeHMyIIecTBO 3TOM TEXHOJIOTHU 3aKII0Ya-
eTcst B OBICTPOIl 0TPabOTKE CKBaXKUHBI P UCIIONB30BAaHUM YHEPTUHM 3aKayaHHOTO a3oTa. [Ipu Ta-
KHX TEXHOJIOTHSX OrPaHHYMBACTCS POCT TPEIIUH. DTO MPHUBOJHUT K TOMY, YTO 3aKauHBACMBbIil B
IUIACT a30T UMEET BBICOKYIO CKMMAEMOCTb, YTO CHIIKAET BEPOSTHOCTH COZICPIKAHUS BOJIBI B IIPO-
IOYKLUH ¥ yCKOPSIET BpeMs BBOJIa CKBaXKHH B paboTy [2].

OIHUM M3 TIaBHBIX TOJIOKUTEIBHBIX PE3yJIbTATOB SBUIOCH CHIDKCHHE CTEIICHU TOBPEXIe-
HUS IJ1aCTa, a TAK)KE YBEIWYECHHE IMPOHUIAEMOCTH U OCTATOYHOH MPOBOJMMOCTH TPELINH, HE00-
XOIMMBIX JUISl IOOBIYH YTTIEBOZIOPOIOB.

B 3aKJIOYCHUHU HeO6XO}1MMO l'lO}lLlepKHyTb, 4qTo l'lpI/IMeHeHI/Ie IIEHHOT O rmlpopaapbma ia-
CTa MO3BOJISICT PELIaTh CIACAYIONUINE 3a/1auH:

1. YBennueHue npoayKTHBHOCTH (IPHEMHUCTOCTH ) CKBaKHHBI ITPU HAJIMYUH IIUIaMa.

2. Pacumpenue uHTepBaia NPUTOKA (TIOTJIOIICHHST) TIPY MHOTOIIACTOBOM CTPOSHHH O0BEKTa.

3. Unrencudpukauusi nmputoka HedTH, HANPUMEp, C HCIOJIb30BAHHEM I'PaHyJIHPOBAHHOTO
MarHus; U30JIs11s IPUTOKA BOJBI.

4. PerynupoBaHue TPOQIIS MPHEMHCTOCTH.

Jlutepatypa
1. BpeMeHHass MHCTPYKIMS IO TIIYIIEHHIO CKBAXUHBI C NIPUMEHEHHEM IEHOIMYIbCHH C
HanonHuTenaMu B ycnousx AHILT / OAO «Tasnpom» ; OAO «CesKapHUIINra3». — CraBpo-
moJib, 2001.
2. Hedrerazosoe o603penne. Ocens 2011. — URL: http://www.slb.ru/page.php?code=75.
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YBEJINYEHHUE CPOKA 3KCIUNITYATAIIMU IIAPOIIEYHBIX JOJOT
IIYTEM YKPEIIVIEHUS PEXYIIUX 3JIEMEHTOB

Yepusituna A.E.
Crapoockonbckuii puaman Poccuiickoro rocynapcTBeHHOTO Ie0JIOr0pa3Bel0uHOro
ynusepcurera uM. C. Opmxonuxunse, r. Crapsiii Ockoun, Poccnst

M300peTenne mapomeyHoro JoI0Ta BHECIO MEPEBOPOT BO BpallaTesibHOe OypeHue. DTo
HanboJee MPUMEHSIEMbIH THIl JOJIOT NMpHU OypeHHH CIUIOMIHBIM 3a0oeM. OTinyaercs OT IPYrux
THIIOB JIOJIOT CJIEYIOIIHM:

1) MenbIel miomaapio KOHTaKTa pabodyrX 3JEMEHTOB ¢ 3a00eM, HO OOJIBIINM YHCIIOM pa-
00UMX KPOMOK, YTO 3HAUUTEJILHO MOBBIIAET (P GEKTUBHOCTD Pa3pyIICHHUsI TOPHOM MOPOIbI;

2) Hlapamky no10Ta IMepeKaThIBalOTCS 10 320010, T.€. BpaIalOIi MOMEHT MEHbIIE, KaK
1 M3HOC.

Bce mapomeunsie nonora Beimyckarorcs 1o rocty: [OCT 20962-75. OcHOBHBIE 3JIEMEHTHI
JI0J10Ta:

1) Jlana. Jlarer MoryT OBITH CBapeHBI MEX COOOW MIJIM M3TOTaBIMBATHCA eAMHBIMH. Ha namy
IMyTeM KOMOMHAIMH IIAPUKOIOALIUITHUKOB KPEIUTCS IIapOILKa;

2) IIpucoenunutenpHas pe3noa;

3) IIpoMBIBOYHBIE KaHAIIBI.

B nocnennee BpeMs mnokazaresiu paboTsl OypOBBIX JOJIOT MHOTOKPAaTHO Bo3pociu. CpenHss
MPOXOJIKa Ha JIOJIOTO YKe UCUUCISIETCS] COTHAMHU MeTpoB. OIHAKO, 3apyOexHbIe U OTEYSCTBEHHbBIC
oTpeduTEeNH, 1oTy4das Bce Oojee MOIIHBIE OYpOBBIE YCTAaHOBKH, HACTOSTEIBEHO TPEOYIOT Halib-
HEWILEero MOBBIICHHUS MOKa3aTeneil paboThl A0JIOT, ITOCKOJIBKY CTOMMOCTD KXKA0T0 MPOoOYyPEeHHO-
ro MeTpa HCUUCIAETCS ThicsuaMHu pyOiiel u 11000€ yBelInueHHe JOJIrOBEYHOCTH JOJOT B 3KC-
IUTyaTallHOHHOM OYPEHHUH MO3BOJISIET IKOHOMHTh MHOTHE MUJIJTMOHBI PyOJIeH.

Ipn Gypenun mopox OT CpeJHUX 10 OYeHb Kpenkux adpaszuBHbIX 10 70% OTKa30B 10JIOT
MPOUCXOJIUT U3-32 BBIXOZA U3 CTPOS YaCTH HOPOAOPA3PYLIAIONIIMX 3yOKOB U pa3pyLICHUS KOPIY-
COB IApOLIEK. DTO CBSA3aHHO C Pa3BUTHEM INPH OypeHHWH BBICOKMX BHYTPEHHUX HaNpsOKCHHH,
BO3HHKAIOIIHMX B IIAPOIIKAX MPH XOJOAHOI 3alpeccOBKE C HATSTOM MHOXECTBA TBEPIOCIUIABHBIX
3yOKOB B OTBEPCTHS Ha MX KOHycax. [Ipu 3TOM CHM)XEHHE YCTaHOBJICHHOW BEJIMYMHBI MUHUMAITb-
HOT'O HATAra CIocoOCTBYET BBUIETY 3yOKOB U3 OTBEPCTHil MpH paboTe 10J10Ta, a MOBBIILICHHE Be-
JIMYMHBI HATSITA CHOCOOCTBYET PE3KOMY POCTY HAIPSDKCHUH, Pa3BUTUIO TPELMH BOKPYT 3yOKOB U
Ppa3pyLICHHIO KOPITyCOB IIapOLIEK.

Kpome Toro, mpu npuMeHsieMbIX (OpCUPOBAHHBIX PEXHUMax OypeHHs MPOUCXOAUT abpa-
3MBHBIN U3HOC TeJa MIAPOLIEK BOKPYT 3yOKOB, MPUBOISIIMI K POCTY WX BBICTYNAHUs HAJ TEJIOM
LIAPOIIKY, @ 3HAYUT YBEINYCHUIO HHTEHCUBHOCTH Harpy»keHus. M3Hoc Tena mapouKu mpyu 5ToM
YMEHBIIACT JUIMHY 3aI[PECCOBAHHOTO XBOCTOBHKA, & 3HAUUT, CHIDKACT BEIIMUUHY CHJI TPCHUS MO-
KOs, yIepKUBaouX 3yOoku. Mi3HOC moBepXHOCTE#l 1maporiek Ha 2+3 MM, KaK MPaBHJIO, BBIBOJUT
JIOJIOTO M3 CTPOSL.

Ectb 1Ba THIIA pexylIero BOOPYKEeHHs MAapoLIeK: (ppe3epHble CTalbHble 3yOLbl; IUThIE HIN
LIeTIbHOKOBAHHbIE C M3HOCOCTOMKMMH PEXYILIUMHU dJIEMEHTaMH U3 KapOuaa Boib(pama, oTdop-
MOBAHHbIE OT/JIEIBHO U BIIPECCOBAHHBIE B TOUHO MPOCBEPJICHHBIC OTBEPCTHS HA TIOBEPXHOCTH I1a-
pouku. J{oJ0Ta cO CTaNbHBIMHU 3yObsIMU U J0JI0TA CO BCTaBKAMH NPUMEHSIOT JUIsi OYpeHUs Msr-
KUX TOPOJI, TOPOJ CPEHEH TBEPAOCTH U TBEPABIX MOPOJ.

VYcoBepIiIeHCTBOBaHHE MPOM3BOJCTBA B IOPOIIKOBOM METAJUIyprHH OKa3allo BIUSHHE Ha
yJIy4IlIeHHe XapaKTePUCTUKH TBEP/bIX CIUIABOB VIS JIOJIOT CO CTalnbHbIMU 3yOuamu. [Iponecc Ha-
HECCHUsI IOPOIIKOBOTO METaJlIa Ha Pe3libl COYETACT TEXHOJOIMHU MOPOLIKOBOTO METallIa U Tpa-
JTUIMOHHOM KOBKH, 0Oecre4nBas Mojay4eHHe JOIOT C COBPEMEHHOM reoMeTpueil pe3loB u ¢ mpe-
BOCXO/IHBIMH XapaKTEPUCTUKAMH. DTOT METO]] U3TOTOBJICHUS, KOTOPBI 00ycnaBiuBaeT ObICcTpoe
YIUIOTHEHHE B TBEPJOM COCTOSHMM ILAPOIIEK OKOHYATEIbHOH (GOopMBI M MX 3yObeB, ycTpaHseT
MHOTHE OTPaHWYCHUS, IPUCYIIHE CTAaHJAPTHON KOHCTPYKIIMH JIOJIOTA, U TI03BOJIIET UCTIOIB30BATh
BBIOOpP COBPEMEHHBIX MaTEpHAaJIOB, KOTOPBIE YJIY4IIAIOT LEIOCTHOCTh PEXYIIEr0 BOOPYIKEHUS.
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3y0bsi ¢ BBIAEPKAHHOM TOJIIMHON TBEPIOTO CIIIaBa JJISI TOBBINICHUS CONPOTUBIICHHS U3HOCY SIB-
JISIFOTCSL OCHOBHBIM MPEUMYIIECTBOM TEXHOJIOTHH CILIABJICHHS MTOPOIIKOBOTO METasIa Ha 3yObsiX.
DTO XOpOWIO MOIXOIMT JJIsi aBTOMaTHYECKOTo Ipolecca, MPU 3TOM YCTPAHSIOTCS pPy4YHbBIE CBa-
pouHbIe paboThl. B OTIHYME OT BPYYHYIO HAIUIABICHHOTO TBEPIOTO CILJIaBa, 00beM KapOuaa u
MHUKpPOCTPYKTYpa WACHTUYHBI Ha KKAOM 3yOle KaXJOH MIapoIIKH. DTOT MPOLECC MO3BOJISCT
YCOBEPIIEHCTBOBATh HECKOJIBKO ACTIEKTOB KOHCTPYKIIMHU HIAPOMIEYHBIX 0JIOT. BO3MOXHOCTH O~
JIy4eHUs HY)KHOH OKOHYaTeJIbHOW (POPMBI MMO3BOJISICT 00ECIEUUTh PEHTA0EIBHOE MPOHU3BOJICTBO
CJIOKHOTO PEXYIIET0 BOOPYKEHHUS, T.€. arPEeCCUBHBIX (OPM, MeCTa U OPHUEHTALINH, KOTOPBIE He-
BO3MOJKHBI IIPH (pe3epHBIX paboTax.

IIpodunrpoBaHHbIe BCTABKH C MOKPHITHEM M3 aIMa3HOTO KOMIIO3UTa W3MCHHUIIM XapakTe-
PHCTHKH PEXYLIEro BOOPYXEHHS BO MHOIMX OOJACTSX NMPUMEHEHHs IIAPOIISYHBIX JIOJOT. AJl-
Ma3Hasg TEXHOJOTHS 00eCIeunBaeT CONPOTHBICHHE TEIUIOBOMY PACTPECKMBAHUIO W M3HOCY pe-
KYIIMX KPOMOK, @ TaKkKe KIHOPYIOIIMX MOBEPXHOCTEH, KOHTAKTHPYIOIUX ¢ Nopoaoi. B ycu-
JICHHBIX aJIMa3aMH BCTaBKaX HCIIOJIB3YIOTCS CJIOM KIIACCH(UIMPOBAHHBIX IOJUKPUCTAIUINIECKIX
aJMa30B Ha CIIEMEHTHPOBAHHOW KapOuaHO! monoxke. [I0BepXHOCTHBIN CIION MOYTH HOJTHOCTHIO
COCTOHT U3 aJIMa30B, KOTOPBIE PEXYT MOPOJY, X OH 00JIaJaeT ONTHMAIEHBIMU XapaKTePUCTHKAMH
B OTHOILICHHH aOpa3MBHOTO BO3JCHCTBHUS, TEMIIEPATYPhI H YIAPHOTO H3HOCA MPHU HCIOIb30BAHUH
B IIAPONICYHBIX JOJOTaX. Pa3HuUIa B TEIJIOBOM pacIIMpEeHHH M YIPYTOCTH MEXIY CIEMEHTHPO-
BaHHOW KapOHIHO# MMOUTOKKOM 1 alMa3HbIM KOMITO3UTOM 00J1a/JaeT COBMECTUMOCTBIO Harpy3oK,
KOTOPBIC CHIDKAIOTCS 32 CYET KJIACCU(PUIIPOBAHHBIX IPOMEXKYTOYHBIX CIIOEB.

YcoBepiieHCTBOBaHHE KOHCTPYKLUUH TMOAUIMITHUKOB COYETAIOT WCIOJIB30BAaHUE YITyUIIeH-
HBIX MaTepHaioB M TEXHOJIOTMH M3TOTOBJICHUS. B 3THX KOHCTPYKIMSAX COYETAIOTCS yCOBEPIICH-
CTBOBAHHOE PEXYIlee BOOPY)KEHHE, KOTOPOE MOBHIMIAET MEXAaHHYECKYI0 CKOPOCTh MPOXOAKH, C
COBPEMEHHBIMH MOALIMITHUKAMH U CATBHUKAMH, KOTOPbIE YIy4IIAlOT IOKA3aTEIN J0JITOBEYHOCTH
JIOJIOTA M CPOKA €TO CITY>KOBI.

KoneuHoli nenpro co3ganus J1000ro OypoBOro J0J0Ta SIBISETCS IPUMEHEHHE HAMIy4IlIero
PeXYIIEro BOOPYKEHHUSI U ONTUMAIFHOTO PEKYIIETO ASHCTBHS sl 0OecTIiedeHns: OypEeHHUs BBICO-
KO3KOHOMUYHBLIX CKBa)XHH. TCXHOHOFI/H/I HOBBIX MaTeleaJ'lOB, TAaKHUX KakK aJIMa3HbIC KOMIIO3HIIU-
OHHBIC MaTE€PHAIIBI, OYIyT UTPATh BAKHYIO POJIb B Pa3BUTHH TEXHOJIOTUH JIOJIOT.

Jluteparypa

1. ®enopor B.C. Jlonotest mist Oypenus: Ha HedTh. baky. — M. : Asrocronrex-u3aar. —
1941. - 156 c.
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Oypenus // [lopomopaspymaromuii ”HCTpyMeHT At OypeHus. — M. : ['octonrexusnar, 1962. —
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BYPEHUE CKBA’KHWH JIASEPHBIM JJOJIOTOM

KpsLios A.M.
Crapoockoibckuil punuan Poccuiickoro rocyJapcTBEHHOTO Te0JIOr0Opa3BeI0uHOro
yauBepcurera uM. C. Opxorukunse, r. Ctapsiii Ockon, Poccus

B nocnennue aBanuath Jiet HaOIIOJASTCS PE3KHil CKAYOK POCTa MOLIHOCTH U3JIyYeHHs TBEP-
JIOTEJIBHBIX JIa3ePOB. DTO CBSA3AHO C MOSBICHUEM U Pa3BUTHEM KOMIAKTHBIX JIa3ePOB HOBOW apXH-
TEKTYpBI (JIa3epOB C AUOMHON HAKA4KOM, HMOJHBIX M BOJIOKOHHBIX Jia3epoB). OTHOCUTEIbHAS [e-
LICBU3HA M3JIydaTesieil ¢ MOIIHOCTHIO CBBIIIE KWJIOBATTa OOECTeYnsia UX KOMMEPUECKYIO TOCTYII-
HOCTb IS KiCCIIeioBareeil mupokoro npoduist. MomHoe j1a3epHOe U3IyUCHHE CTAJI0 TIPUMEHSTh-
cs1 IS Pe3KU U OypeHust TOJICTBIX M 00BEMHBIX MaTepHaioB (OETOH, MPUPOIHBIC KAMHH UT.JI.).

Harpumep, B rpakIaHCKOM CTPOMTEIbCTBE MPUMEHEHHE JIa3ePHBIX TEXHOJIOTHi, CBOOOI-
HBIX OT IIyMa M BHOpauuii, Hanbonee S3pPEeKTHBHO B CeiCMUUYECKUX paloHax [Uis OypeHHs OT-
BEPCTHI B CYHIECTBYIOIIMX OCTOHHBIX 3[aHUSX. TaM MX HCHONB3YIOT IJIsS YKPEIUICHHS C IOMO-
LIBIO CTAIBHBIX CTSHKEK MM TOJOOHBIX JieTanell aBapHuiHbBIX JOMOB, a TAKXKE IPU PECTaBPALUH
CTapUHHBIX 3/IaHUH M WX 2j1eMeHTOB. [IpUroHa 3ta TEXHOJIOTHS M B 3aJa4ax MpeJOTBPaIlCHUs
00BaJIOB IpH OYPEHUM OTBEPCTHUI B OMACHBIX OTBECHBIX YYaCTKaX FOPHOM MOPOIBI IS pa3Meltie-
HHsl B HUX B3PBIBUATBIX BELIECTB U Pa3pyIICHHs B3PHIBOM. B aTOMHOI OTpAaciii MOIIHOE JIa3epHOe
U3JIydeHHE WCTIONB3YIOT JUISl Ie3aKTHBALMK BBIBEACHHBIX M3 JKCIUTyaTallMd OCTOHHBIX SIIEPHBIX
coopyxeHuil. B Takom ciyuyae mosbp3oBareneil NpUBJIEKaeT HU3KOE MBUICBBIICICHHE, COIPOBOXK-
JIaoliee MpoLece Ja3epHOrO CHATHS 3arpsi3HEHHOTO IOBEPXHOCTHOTO CJIOS M Pe3Ky OeToHa.
BaxkHyt0 poJib UrpaeT AUCTAHIMOHHOE YIIPABICHHE MPOLIECCOM, TO €CTh yIAICHHOE pa3MeIICHHe
000pyIOBaHHs OT 00BbEKTA. BOIIOKOHHO-ONTHYECKHE CPEICTBA JOCTABKH JIA3EPHOTO M3IYyUCHHS B
30HY 00pabOTKHU MO3BOJSIOT YCHEUIHO NPUMEHHUTH Ja3epHbIE TEXHOJIIOTHH ISl OYPEHUs] TOHKHX
JIMarHOCTHYECKHX OTBEPCTHIl B MHOTOMETPOBBIX OCTOHHBIX CTEHAX MOTMJIBHUKOB C 3aXOpOHE-
HUSIMU Pa/IMOAKTHBHBIX BellecTB. BpiOop onTuMansHOro u Hanbosee 3¢ (HeKTUBHOTO pexrMa Jia-
3epHOIT TepMOOOPaOOTKH MaTepHalioB 3aBUCUT OT KOHKpeTHOI neian. Heobxoaumo 4eTko mpen-
CTaBIIATh (PU3MUYECKHE MPOLECCHl U MEXaHM3MBbI Pa3pyLICHMs, NPOMCXOJAIINE B MaTepHanax B
MpOLECCe JIA3epPHOro BO3JCHCTBHS HA HUX. MEXaHU3MBI JIA3EPHOTO pa3pyLICHUs MOPOJ] 3aBHCAT
KaK OT HarpeBa MaTepHaya H3-3a IOIJIOIICHUS U3IIy4eHHUs, TAK ¥ OT IpajJieHTa TeMIepaTyphl B
MaTepHae, BBI3BAHHOTO IMPOLECCOM TEILIONPOBOAHOCTH. I103TOMY HX YCIOBHO MOXHO pasje-
JIUTh HA HU3KOTEMIIEPAaTYpHbIE M BBICOKOTEMIIEPATYPHBIE MEXaHU3MbI Pa3pyLIeHHs. Y CIOBHUS JUIs
HHM3KOTEMIIEPaTypPHOTO MEXaHH3Ma PEalu3yroTcsi B 00NACTH TEMICPaTyp YIPyro-XpyIKOro co-
CTOSIHMSI MaTepuaja Ha CTaAusX HarpeBa M oxjiaxaeHus. Tak, IpH BHICOKOCKOPOCTHOM HAarpeBe
HOBEPXHOCTU 00pa3lia B IIyOUHE TOHKOIO HPHUIIOBEPXHOCTHOTO CIIOSI HEM30EKHO BO3HUKACT Ipa-
IUeHT TeMnepaTyp. s noBbimieHHs 3(QQEKTUBHOCTH Ja3epPHOTO pa3pyIICHHs HCIONB3YIOT
CTpPYIO Ta3a BHICOKOTO JABJICHMS UL BEIHOCA pacIulaBa M3 30HBI 00pabOTKH, a Jisi OBICTPOTO OX-
JIaXJICHHS pacIylaBa U PacTPECKUBAHUS 3aTBEPJEBIICH OCTEKIOBAHHONW Macchl (IU1aka) B CTPYIO
rasa BIPBICKUBAIOT JKUAKOCTb. ﬂel}’lCTBVIﬂ JOITOJIHAKOT MEXaHHUYCCKHUM I[pO6J'leHI/IeM U yJlaJICHUEM
LIJTaKa, BBEJCHHEM B 30HYy 0OpaOOTKU MOPOIIKOB BOCCTAHOBUTEIICH Ul YMEHBIICHUS TeMIIepa-
TYpbI TUIABJIEHHsI KpEeMHe3eMa U T.J1. B mporiecce paspylieHus, Kak MpaBuilo, Y4acTBYIOT Cpasy
HECKOJIbKO MEXaHH3MOB, IIPUYeM Mpeobiiaiaroniee AeHCTBUE OHOTO U3 HUX 3aBUCHUT OT COCTaBa
HaIOJHUTENIeH MaTepuana.

MexaHH3MBI JIa3epPHOT0 pa3pyLICHHs] OPOJ] 3aBUCST KaKk OT HarpeBa Marepuaja u3-3a 1o-
IJIOIICHUS U3IY4YEHHMs], TAK M OT IPaJMeHTa TeMIepaTypbl B MaTepuase, BBI3BAHHOTO TIPOLIECCOM
TEIUIONPOBOAHOCTH. [109TOMY HX YCIOBHO MOXHO Pa3/JeiUTh HA HU3KOTEMIIEPATyPHBIC H BBICO-
KOTeMIIepaTypHble MEXaHH3Mbl Pa3pyIIeHUs. Y CIOBHS A1 HU3KOTEMIIEPATYPHOIO MEXaHU3Ma
peanu3yroTcss B 00JIaCTH TEMIIepaTyp yIpyro-XpyIrnkoro COCTOSHUS Marepuaia Ha CTaJusIX Ha-
rpeBa M OXJaxaeHus. Tak, IpH BHICOKOCKOPOCTHOM HarpeBe MOBEPXHOCTU o0Opasia B riyOuHe
TOHKOT'O HPHITOBEPXHOCTHOTO CJIOS HEM30€KHO BO3HUKACT I'PAJUEHT TEMIIepaTyp. 3a CUeT Hero
B CJIOE TOSIBIISIIOTCS TEMIIEpATypHbIE KacaTellbHbIe HANPSDKEHMS pacTshkeHus. B ciayuae npesbiire-
HHS TIpefiesia MPOYHOCTH MaTepHalia MPOMCXOAUT JIOKAIBHOE pa3pyIIeHHE B BHJAC ILIEITyLICHUS
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U TepMHYECKOro ckoiia. K ImenyeHn o moBepXHOCTH IPUBOJUT TAKXKE H3MEHEHHE JIaBICHUS OT
pe3Koro pacipeHusi cBo00HON Boabl. [Ipu oXJaaeHHH HArpeTOl MOBEPXHOCTH IMOJ IeicT-
BHEM IpaJUeHTa TeMIIepaTyphbl y)Ke Ha Heil caMOil BO3HHKAIOT PacTATUBAIOIINE HATIPSDKCHUSL.
OHHM TaKk)Ke MOTYT MPEBBICUTD MPE/IeNl NPOYHOCTH MaTepHaia U pa3pylnuThb ero, oopasys Ha 1o-
BEPXHOCTH TPEIIMHBI. BbICOKOTEMIIEpaTypHbI MEXaHU3M Pa3pyLICHHs peanu3yercs B 00JaacTu
TEeMIIepaTyp pa3MsrueHus] MaTtepuana B BUJC IUIABJICHUS, UCTIAPSHUS WM TEPMHYECKOro pas-
JIOXKEHHS.

Takum 06pa3om, IpH BO3ACHCTBHH MOIIHOTO Ja3ePHOTO M3JIyUESHHs Ha MOPOABI HX paspylie-
HHE TPOUCXOUT KaK 3a CUET CKAJBIBAHHs MPHIIOBEPXHOCTHOTO CJIOS MaTepuala W3-3a Mepernajia
TeMreparyp U (uiykTyaluii BHyTPEHHErO JaBIICHHs, TaK W 3a CUET IUIABJICHUS, UCHAPSHUS MU
TEPMHYECKOTO Pa3JIOKEHHUs MaTepHaia B 00JIaCTH BO3JCHCTBHSI JIa3epHOTro MsTHA. J[yist MOBBIIICHHUS
3¢ (HeKTHBHOCTH J1a3epHOTO Pa3pyILCHHs HCTIONB3YIOT CTPYIO r'a3a BHICOKOTO JaBJICHHS VISl BBIHOCA
pacmuiaBa U3 30HbI 00pabOTKH, a Julsd OBICTPOrO OXJIAXIICHHUS paciulaBa U pacTPeCKHBaHMS 3aTBEp-
JIeBILEH OCTEKIOBAHHON Macchl (IIUIaKa) B CTPYIO ras3a BIPBICKUBAIOT XHIAKOCTD. JleiicTBuUs A0mo-
HSIOT MEXaHUYECKHM ApOOJICHHEM U y/IaJIeHHEeM IIUIaKa, BBEJICHHEM B 30HY 00pabOTKU MOPOIIKOB
BOCCTaHOBHUTEJICH JUIsl YMEHBILICHHSI TEMIIEPaTyphl IUIaBICHUs KpeMHe3eMa U T.1. B mpomecce pas-
PYILIEHHS, KaK TPAaBUIIO, YIACTBYIOT Cpa3y HECKOJIBKO MEXaHM3MOB, IpHYEM Npeodianaroiiee aei-
CTBHE OJTHOTO M3 HUX 3aBHUCHUT OT COCTaBa HAIIOJIHUTEIICH MaTepraa.
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OIIEHKA TEXHUKO-9KOHOMHWYECKHUX MOKA3ATEJIEN BYPEHUA
PA3BEJJOYHBIX CKBAKHUH C NCITOJIb30BAHUEM KOMIIJIEKCA
JJIA BYPEHUA C OBPATHOU HUPKYJIAIIUEN (RC-BYPEHUA)

'PeGpuk ®.B., ’Kapumos J.P.
'Poccnitckuit TOCYAapCTBEHHBIIT TEONOTOPa3BeIOIHEIN yHuBepcHTeT HM. C. OpPKOHHKHI3E,
2
Mocksa, Poccust; “OO00 «CeBepHo-Y palibCKOe I'e0Ioropa3Be0uHOE MPEAIPUSITHEY

Iony4enune m0CcTOBEpHOI MH(POPMALMK O TEOJOTHYECKOM CTPOSHHH MECTOPOXKICHUIT BO
MHOI'OM 3aBHCHT OT KayecTBa BBIIOJIHEHUSI OypOBBIX paboT. JlaHHAs CTaThsl MOCBSIIEHA OLCHKE
TEXHHKO-YKOHOMHYECKHX IIOKa3aTenel OypeHHs pa3BeOYHBIX CKBAXKUH C HCIIONB30BAHUEM Me-
Toja OypeHust «oOparHoii uupkyanun» (RC-Oypenus).

Texunonorust 6ypenust merogom RC

Bypenue no TexHonoruu ¢ 00paTHON LMPKYJsiLeld TpeOyeT mpUMeHeHus! OypOBBIX YCTaHO-
BOK C NOABW)KHBIM BpaIlaTeNeM, Y HaJIM4YUsl KOMIpeccopa BBICOKOro aaBiieHus. I'myOuna Oype-
HHS 3aBHCHT OT YCWJIMS Ha MOABEM OypoOBOH yCTaHOBKHM, MOLIHOCTH KOMIIPECCOpa M TOPHO-
re0JIOrMYECKUX yCIJIOBHH (B MEPBYIO OYepe/b OT CTEIeHH OOBOAHEHHOCTH T'OpPHBIX mopox). lua-
metp Oypenust ot 127 mm, 1o 1000 mm. OcHOBHas 00J1aCTh MPUMEHEHHUSI — 3TO TEOJIOTOPa3BeaKa
Ha TBEp/IbIE MOJIE3HbIE HCKOIaeMble — LIJJaMOBOE ONPOOOBAHUE U IKCILUTyaTAllMOHHAS pa3Be/iKka Ha
Kapbepax ¢ TeM jKe — IIIaMOBBIM ONpoboBaHueM. MeTo «o0paTHas HUPKYJISLHSD OCHOBAH Ha
OypeHUH TOrPYKHBIM MHEBMOYJAPHUKOM C JBYCTEHHBIMH TPYOaMM M OJJHOBPEMEHHBIM BEIHOCOM
Ha NOBEPXHOCTh OYPOBOTO LUIaMa JJIsl IPOBEACHHS ITOCIIEAYIOIIEr0 aHaIN3a U MOJTyYSHHHU Ie0I0-
rHYeCKOr HH(pOPMAIIHH.

Mertox «0OpaTHON LUPKYISANUS» YCHEIIHO IPUMEHSETCS IIPU Pa3BEAKE MECTOPOXKICHHIA
TOJIE3HBIX UCKONAEMbIX, TPOXOJIKE CKBAXXMH TEXHOJOTMYECKOTro Ha3HaueHus B ABctpanu, FOro-
Bocrounoit Azuu, CLIA, Adpuke u Poccun.

K npeumyInecTBy 1aHHOTO METOJa MOXKHO OTHECTH: BBICOKYIO MEXaHHYECKYI0 CKOPOCTh
Oypenus 1o (20 m/4). Bypenue 3Tum mMetooM Hanboee 3pPEKTUBHO B HEYCTOMYMBBIX CIOKHO
CTPYKTYPHPOBAHHBIX NTOPOJIAX; TPELIMHOBATHIX NOPOAAX; B BAyHHO-TAJIEYHHKOBBIX OTIOXKEHUSIX,
B TOM YHCJI€ CHJIBHOOOBOJHEHHBIX (3a CUET I10J1aud BO3/yXa 110 MEXTPYOHOMY IPOCTPAHCTBY
B CKBa)XHHE).

IpeumymectBom «RC-OypeHus» ABISETCS MOMyUYSHUE NPEACTABUTEILHOMN 10 Becy MPOObI
npy OypeHHUHU C BBICOKOH IMPOM3BOJUTEIBHOCTHIO. Hanbombiras 3¢ GpeKTHBHOCTD JOCTUTAeTCs IPH
Oypenun c1aboo0BOIHEHHBIX CKBaXKHH 10 100 M riry6uHoii. [Ipn npoxojxe riryGOKHX CKBaXKHUH
(6onee 200 MeTpOB) OOBIYHO TPUMEHSIETCS JOKUMHOM KoMIpeccop. MeToa MokeT ObITh ¢ ycrie-
XOM HCIIOJIBb30BaH B 3aCYIUIMBBLIX palOHaX M palfoHaX ¢ XOJOJHBIMH KIMMAaTHYECKHMH YCIOBHUS-
MH, TZ€ JI0CTaBKa BOJbl, €€ XpaHEHHE U UCIOJIb30BAHKUE CBA3aHO ¢ OOJBIIMMU CIOKHOCTAMH. By-
peHHE IPOU3BOJUTCS C MPHUMEHEHHEM CrenHaibHbIX RC-ITHEBMOYIAPHUKOB WIM OOBIYHBIMU
ITHEBMOY IAaPHUKAMH B KOMILIEKTE C KPOCCOBEPAMHU.

Ipn paszBenounbIx paboTax 00beM HuIama coctaBisieT 98%, SKCrpecc-aHaIu3 MPoObl MO-
JKET OBITh TIPOBE/ICH B MOJIEBBIX YCIOBHUAX. biarogaps 6€CKOHTAKTHOMY BBIHOCY ILIAMOBOTO Ma-
TepHaa U3 CKBOXXMHBI OTCYTCTBYET BO3MOXKHOE 3apaxkeHue Mpoo.

OnpoboBanue u aokyMeHTaiusi nuiamMa RC CKBaKHMH 3aBHCHT OT LIEJICBOTO HA3HAUCHUS.
BypeHue mouckoBbIX CKBaXKHH ITHEBMOYHapHbIM RC ¢roco0oM OCYIIECTBIASTCS ¢ LEbI0 BbIsSB-
JICHHS ¥ (PUKCAIIUK B TEOJIOTHYECKOM pa3pese PYAHBIX TeN M 30H PYAHON MUHepaIn3anuy. Boiss-
JieHue ¥ (GuKcanus B reoJOrHueckoM pas3pese PyIHBIX Tel U 30H PYAHOH MUHEpaIn3aluu JOCTH-
raercs IyTeM CUCTEMaTHYECKOro IIOUHTEPBAIBHOTO ONpoOOBaHus IIaMa. [lapamMeTpsl HOUHTEp-
BAJILHOTO ONPOOOBAHMUS IIIaMa PEriIaMEeHTHUPYIOTCS Te€0JIOr0-TEXHMYECKUM HApsA0M, BbIIAHHBIM
Ha OJIHY CKBa)XMHY (WM IpymIy ckBaxkuH). Kak mpaBuiio, HHTEpBajax onpoOOBaHUs TPUHUMACT-
cs1 paBHoii 1,0 meTpy.

KauecTBO NITaMOBOro ONpOOOBAHHS 3aBUCHUT: OT I€PMETHYHOCTH COCIMHEHHI KOJIOHHBI
JIBOMHBIX OYpPHJIBHBIX TPYO C LUKIOHOM, MPUMEHSIEMOTO THUIA JCITUTENs MPo0, COOMIOACHUS
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TexHosnoruu orbopa mpob. Ilo 3aBepiueHn0 yriryOKH CKBa)KMHBI Ha BEJIMYMHY MHTEpBasa OIpO-
6oBanus (1,0 M) H0omKHA MPOU3BOANUTHCS MHTEHCHUBHAS MPOYBKa 320051, BO BpeMsi KOTOPOM Tak-
AK€ OCYILECTBIAETCS 00yB CTEHOK EMKOCTH LIUKJIOHA C JIETKUM OOCTyKHMBaHHEM ero cTeHok. [Ipu
OypeHUH CKBaXXMH HEOOXOJMMO COIOCTABJICHUE INTyOUHBI IO M MOCIIE CITyCKOIOJbEeMHBIX OIepa-
nuii. Ecim mocie mocraHoBku OypoBOro cHapsiga Ha 3a00ii 3aMep MOKa)XET MEHBIIYIO TIIyOuHY,
4eM 10 MoabEéMa CHapsia — HeOOXOAMMO IPOU3BECTH MOBTOPHYIO MPOAyBKY. [loMHTEpBaIbHbIH
oT60p mpob mpowmsBoauTCs OypoBOM OpHrazoil MocpeicTBOM ACIUTENS Ul CyXHX (AenuTesb
JIKOHCOHA) M AENUTENS ISl BIAXHBIX U MOKpPBIX 1po6. OTOOp 1UIaMOBBIX MPOO MPOU3BOAUT MO-
MOIIHUK MAIIMHHUCTA HENOCPEJCTBEHHO B NPOOHBIH MENIOK, MUHYS IPOMEXKYTOUHbIE €MKOCTH
(Bempa, noTKH U ap.). Kaxnas mpoba compoBoKaaeTcs IepeBIHHON OMPKOii, B KOTOPOH yKa3bIBa-
€TCsl HOMEpP CKBa)KMHBI, HOMEP HPOOBI, HHTEPBAJl ONMPOOOBaHUSA U (aMHUIHS, UM U OTEYECTBO
MaruHKCTa. VI3 XBOCTOB KaK[[0# Ipo0bI Takke oTOMpaeTcs HaBecka kpynHo# ¢pakimu (100-200 r)
MyTeM MpOCerBaHMs 4Yepe3 CUTO ¢ JuaMmeTpom oTBepcTs 5-10 mM. HaBecka ymakoBbIBaeTcs B
OT/CJIBHBI MEIIOYEK M MOMEIAeTCss B MEIIOK ¢ OCHOBHOM mpoboii. KonTtpons kadectBa Oype-
HUSI 1 0TOOPOM MIJIAMOBBIX MPOO OCYIIECTBISIET NPEICTABUTENb [COJIOTMYECKON CITy>KOBI (y4acT-
KOBBII I'€0JI0T, TEXHHK-T€0JIOT).

Oco00oe BHUMaHHE PH NPOBEIECHUH I'€0JIOTHYECKOr0 KOHTPOJIS IOIDKHO OBITH YSIEeHO:

1) cOOTBETCTBHIO MecTa (haKTHIECKOTO IOJI0KEHHUSI CKBA)KUHBI IPOEKTHOMY;

2) COOTBETCTBHIO (paKTHUECKHX MapaMeTpOB CKBAKHHBI (a3UMyTy OypeHHs, YIily HaKJIOHa,
riryOuHe U T.J1.) IPOEKTHOMY;

3) TeXHOJIOTHH 0TOOpA HIIAMOBBIX MPO0;

4) KOJIMYECTBY OTOOpaHHBIX HA CKBa)KMHE MPOO, UX COOTBETCTBUE MHTEpBaJIaM OIpPoOOBa-
HHS U TITyOMHE CKBa)KHHBI;

5) mpencraBUTENBHOM Macce NpoObl, KOTopast 10JbKHa ObITh He MeHee 4,0-5,0 Kr;

6) HanM4KIO Ha Po0ax JepPEeBSIHHBIX OUPOK, MOJHOTE M JOCTOBEPHOCTH OTOOPaKEHHOM Ha
HHUX UH(pOpMALHY;

7) Hanu4uio B mpobax HaBecok (00pa3oB) KPYIHBIX (ppakmuit TpeOyemMoil Macchl.

Yacrora BpauieHuss npu RC OypeHuu sBiseTcst OCHOBHBIM (hakTOpOM, BIHMSIOIIMM Ha pe-
cypc nmoinora. B cBA3M ¢ 3TUM YacTOTy BpalIeHHs HEOOXOIMMO TIIATEIFHO KOHTPOJIUPOBATH.
Huskas yacrora BpalleHus NPUBOAUT K IOBTOPHOMY 11p06neHmo nopoabl, YTO CHHUXKACT MEXaHHU-
YECKYI0 CKOPOCTb, MOBBIIICHUE YaCTOTHI BPAIICHHs] PHBOJUT K HHTCHCHUBHOMY M3HOCY Tepude-
PHUHHBIX BCTAaBOK JI0JIOTA K MX BBIKPALIMBAHHUIO BCIEACTBHE meperpeBa. OCHOBHOE MPABHIO MPU
BbIOOpE YAaCTOTHI BPALLIEHHsI: UEM TBEPIKE MOPOJA MM UeM OOJbILIE IUAMETP A0J0Ta, TEM MEHBIIE
JIOJDKHA OBITh YacTOTA BPAILCHUS.

OCHOBHBIM, HO JOBOJIHO PEeIKHM ociokHeHueM npu RC OypeHuu, SBISAIOTCS MPUXBATHI
IMHEBMOY IapHUKa. HI/IKBI/IILaLU/Iﬂ IPUXBATOB BO3MOXHA, KaK C NMPUMCHCHHUEM BTOPOI'o0 IMHEBMO-
yZapHUKa, KOTOPBIN MPUCOCANHSACTCS Ha YCThEe CKBaXKHHBI, TAK M TUIPABIMKON OYpOBOTrO CTaHKA.

Jlanssblit Bux OypeHHs MO3BOJISIET ONPEASNIUTh YCPEIHEHHOE COep)KaHHe MeTalia B py-
HBIX HHTEpBaJaX.

IIpuemnieM Ha CTaanK KCILTyaTallMOHHO Pa3BEIOYHBIX PadoT, TAK KaK Ha OCHOBE IIIaMO-
BOTO MaTepuana HEBO3MOXKHO IOJYYHUTh JOCTOBEPHYI0 MH(OPMAIHIO O T€OJIOTHYECKOM CTpOe-
HHH, YCJIOBHUSX 3aJIETaHHsl, COCTaBE M JINTOJIOTMH T'OPHBIX TIOPOJI.
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HNPEJOTBPAIIEHUE BBIHOCA TIECKA B I'A30BbIX CKBAXKUHAX
IIYTEM COOPY)XEHUS I'PABUMHO-HAMBIBHBIX ®UJITPOB

Abcataapos P.H.
absatdarov.ramil@mail.ru, Poccuiickuii rocy1apCTBEHHBIN Te0I0TOPa3BEI0YHbIM
ynusepcurer uM. C. Opmxonukuasze, Mocksa, Poccus

IIpoGnema BbIHOCA IECKa BCIIEACTBHE pa3pyLICHHS IUIACTa-KOJJIEKTOpa B IPH3a00HHOM 30-
HE MMeEeT MEePBOCTEIICHHOE 3HAYCHUE B KOMIUIEKCE MEPOINPUSTHI 110 YBEIMYCHHIO NeOUTa CKBa-
XKUH, HOBBILIEHHUIO Y(H(HEKTHBHOCTH SKCIUTYyaTalMU CKBA)KHH, COKPAIIEHUIO 3aTpaT Ha TEKyLIMi 1
KalUTAIbHbIA PEMOHT CKBa)KHH.

Bcsikoe neckonposiBieHue MPUBOAUT K OTPULIATENBHBIM HOCIEACTBUSAM, TAKUM KaK CHUDKE-
HHe Je0uTa CKBaXXUHBI, a0pa3uBHBIA M3HOC 000PYIAOBAaHUS CKBOXHH M Ta30IIPOBOJIHBIX CHCTEM,
HaKOIUICHHE MeCYaHbIX MPOOOK Ha 3a00e.

Haub6onee 3¢GpeKTUBHBIM U 3KOHOMHYECKH BBITOJHBIM METOIOM OOPBOBI C IIECKOIpPOSIBIIC-
HUSIMH, SIBISIETCS] YCTAHOBKA B CKBA)XMHE I'PaBUHHO-HAMBIBHBIX (pUIbTPOB. I"paBUitHO-HAMBIBHbIC
(UIBTPBI peHA3HAYCHBI ISl 000pYIOBaHUs MPU3a00MHOI 30HBI, B CKBaXXHHAX C HEYCTOWYH-
BBIMH KOJIJIEKTOPaMH Ha MECTOPOXKACHUSX, C LIeIIbIO NPEAOTBPALEHHS BBIHOCA IUIACTOBOIO IeCKa
B mporiecce 3kcruryarauuu. K rpaBuiiHpiM QuibTpaM OTHOCATCS (UIBTPBI, Y KOTOPBIX MOBEPX-
HOCTb, KOHTAKTHPYIOLIAs C TIOPOJIOH IIACTA, COCTOMT M3 MCKYCCTBEHHO BBOJUMOIO I'paBHUs, pac-
MOJIOKEHHOTO BOKPYT OMOPHBIX (PHUIIBTPOBBIX KapkacoB. OTIHYNTENBHON 0COOCHHOCTBIO TPaBHii-
HBIX (DMIBTPOB HAPSLY € JIyYIIMM YASp)KaHUEM ILIACTOBOTO IeCKA SBJISETCS MOBBILICHUE (DHIbT-
PALOHHBIX CBOMCTB MPUCKBOKMHHOW 30HBI 32 CYET YBEIUYCHHOMW MPOHUIIAEMOCTH IPaBUITHOTO
CJI0S1 M MCTIOJIb30BaHHUs! (DHIIBTPOBBIX KAPKACOB OOJbLIEH CKBaKHOCTH.

Metoauka NPOSKTHPOBAHYS IPaBUHHBIX (QUIBTPOB BKIIOYAET B ceOs BEIOOp pasMepa rpa-
BUS W IIelNiel GpUIbTpa-KapKaca, TEXHOIOTHIECKON JKHIKOCTH, 000pYIOBaHUS U CIIOC0Oa COopy-
JKEHUs IPaBUHHOTO (GUIbTPA.

IIpaBunsHO TOHOOpaHHBIA (GHIBTP OOECICUMBACT MPEIOTBPAIICHHE BBIHOCA ILTACTOBOTO
[eCKa B CTBOJ CKB&KMHBI, NIPOCKTHYIO NPOU3BOJAUTCIBHOCTh CKBKHMHBI, YBEIHYCHHE MEKpE-
MOHTHOTO TIepHOJIa, TPEAOTBPAIIEHNE H3HOCA 000PYIOBAHUSL.

T'a30BBIC CKBaXXHHBI, pabOTaroIie B CIa0OCHEMEHTHPOBAHHEIX MENKO3CPHHUCTBIX KOJUICK-
TOpax, MPAaKTUYECKU BCEr/a COMPOBOXIACTCS BHIHOCOM MecKa (IIECKONpPOSBICHUSIMHU). DTO CBSI-
3aHO C MPOLECCAMH Pa3pyILCHHs KOJUIEKTOpa B MPU3a00HHOM 30HE miacra.

BBIHOC 0OJIBIIOrO KOJIMYECTBA AUCTICPTUPOBAHHON TBEpoi (a3bl (Tecka, MUITUTOBBIX Yac-
THI) Ha HOBEPXHOCTH C IIOTOKOM JIOOBIBAEMOIl MPOAYKIMU NPUBOAUT K aOpa3sUBHOMY M3HOCY
000pynoBaHHUs, 3po3uu (POHTAHHOI apMaTypbl, TPOOKOOOPA30BAHUIO B CTBOJIC CKBAXKUHBIL.

Hcnone3yioTest pa3nuyuHble METOJbI U CPEJCTBA 110 NPEJOTBPAILECHHUIO BHIHOCA TIECKa U 3a-
KpPEIUICHHUIO IPU3a00HHBIX 30H CKBaXXMH. B NaHHOI cTaThe IMPEACTaBIeH MEXaHHYECCKHIl CIIOco0
NPEeOTBPAILCHUS BBIHOCA TI€CKA B CKBAKHHAX ITYTEM COOPY)KCHHsI IPaBUHHO-HAMBIBHBIX (HIIbT-
poB.

I'paBuiiablii GpunbTp mpeacraBasieT co00il GHIBTP-KapKac, SIBISIOUIMNACS BHYTPEHHHM K-
paHOM [Is TPaBUHHOTO MACCHBA, 3aIOJNHSIONIETO KOJBIEBOE NPOCTPAHCTBO MEXAY CTEHKOM
CKBa)XHHBI U (PUITBTPOBOH KOMIOHOBKOH.

HaunbGonee 3¢pekTHBHBIM SBIISIETCS MEXaHUYECKUI crloco0, BKIIOYAIOMUI (UIBTPBI C TOH-
KM (QUIBTPYIOIIMM DJIEMEHTOM — IPOBOJIOYHBIE U ILEJIeBbIE, U HAPY)KHYIO IPaBUIfHYI0 HAOUBKY.
3ajmaya 3aepiKaHus IUIACTOBOW MOPOABI BO3/IAracTCs Ha IPaBUiHYI0 HAaOMBKY (TpaBHHHBII Mac-
CHB), IpUYeM (pakius rpaBusi MOAOMPACTCS TaK, YTOOBI 3a/Iep)KaTh Ha IPAHMIIE «ILIACT-TPABHI
OCHOBHYIO 4acCTh 3€pCH IUIACTOBOM MOPOABI — KPYIHBIX W CPEJHUX. 3amaya (uibTpa-Kapkaca
(IIPOBOJIOYHOTO WITH LIEJIEBOTO) — 3aepKaTh BCE pa3Mephl 3ePeH IPaBHsl, HO MPOIYCTUTh B CKBa-
XKUHY T€ TOHKHE YaCTHIIbl, KOTOPbIE NPOIUIN CKBO3b IPaBUHBIN MaccuB. Takoit noaxox obecre-
YHMBAET CAMOOYHUIIAEMOCTh 3a00iHOT0 (HHUIBTPa M CIIOCOOHOCTH MOJNYYaTh BHICOKUE ACOUTHI.

Ba)xHBIM acreKTOM SIBJISETCSl NPaBUIIbHBIN BBIOOP pazMepa rpaBusi O OTHOLIGHHIO K Aua-
METpY YacCTHIl BBIHOCUMOTO Tiecka. UToObI paBHIIbHO BBIOPATh pa3Mepbl MEXaHUUECKUX CPEICTB
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3ajiepyKaHusl Iecka, obecrnednBas mpu 3ToM 3P (PeKkT cBOI00Opa3oBaHKs U MMOJHOE NPEKPAIICHUE
BBIHOCA TleCKa 0e3 Ype3MEepHOro OrpaHHYCHHUs MPOIYCKHOW CHOCOOHOCTH, HEOOXOJMMO 3HATH
pa3Mepbl 3epeH IUTaCTOBOTO IeCKa. JTH JJaHHBIC MOJIy4YaroT ¢ IOMOIIBI0 CHTOBOTO aHAJIM3a HpeJ-
CTaBJICHHBIX 00pa3LOB IIACTOBOM MOpoabl. [Ipy MPOEKTHPOBAHHM CPENCTB 3aAEpKaHUS MecKa
JIydIlle BCETO OCHOBBIBATHCS HA KEPHAX C TOYHOM MPHUBA3KOM 110 TIIyOHHAM.

@DpakIMOHHBIN COCTAaB IPaBHsl BEIOUPACTCS B 3aBUCHMOCTH OT Pe3yJIbTaTOB IPaHyJIOMETPH-
YEeCKOro aHajIM3a IUIACTOBOrO MEcKa M BBIOMpAeTCs U3 pacyeTa, YToObl MEJHaHHbIH JHaMeTp rpa-
BUsI OBLT B LIECTH Pa3 OOJIbIIe MEMAHHOTO IHaMeTpa IIaCTOBOTO MeCKa.

OCHOBHBIMH MaTepHaIaMi IPU 000PYA0BaHUH CKBAXHH I'PaBUIHO-HAMBIBHBIMH (DHUIIBTPA-
MH SIBIISIFOTCSL TIPOMBIBOYHASI JKHJKOCTb JJIS BCKPBITHS M PACHIMPKH IUIACTa-KOJUIEKTOPA, JKUII-
KOCTb-HOCHUTCJIb I'PaBUs U rpaBmZ. H_II/IpOKOe MPUMEHEHUE ITOJTYUHnJIa TEXHOJIOTHYCCKasa JKUAKOCTh
Ha OHMOIOJMMEpPHON OCHOBE, KOTOpas He COAepkaT TBepAyio (asy, He 00pa3yloT Ha CTEHKax
CKBa)XUHBI (DMIIBTPALIMOHHOM KOPKH U 9KOJIOTHYECKH Oe3ormacHa.

OCHOBO# TEXHOJIOTHH COOPYKEHHSI TPaBUHHOTO (DHIIBTPA SBISETCS MPOLECC TOCTABKK Ipa-
BUS /IS CO3J@HUS TPaBHIHOTO MaccuBa BOKPYT (GHILTPOBOM KOMIOHOBKH. COOpYKEHHE rpaBuii-
HO-HaMBIBHOTO (DUIIbTpA MPOBOIAMUTHCS METOIOM MpsAMOW W oOpaTHO# mpKysssuud. CyIHOCTb
METOZOB COCTOUT B TOM, YTO TPaBH TPAaHCHOPTUPYETCS >KMAKOCTBIO-HOCHTEIEM C YCTbsl CKBa-
JKUHBI B TIPU3a00iHYI0 30HY. Y (HIBTPOBON KOMIOHOBKU TPaBHIHO-KHKOCTHAs CMECh pasjie-
JISIeTCsl: TPaBUil OCTAETCS B KOJIBLIEBOM MPOCTPAHCTBE, KUIKOCTh-HOCUTEIb, IPOI/sl CKBO3b LIEIH
(bupTpa-KapKaca, BEIXOJHUT Ha OBEPXHOCTb.

OuibTphI TOIKHBI 00ECTIeUNBATh XOPOIINH 1OCTYI (UIIOMIA B CKBAKHHY, HaJIEKHO 3all[H-
iaTh €€ OT TMeCKOBAaHMs MPH MHUHHMAJBHBIX THPABINYECKUX MOTEPSX, 0OeCHeYnBaTh yCTOWIH-
BYI0 pabOTy CKBa)KMHBI JUIUTEIILHOE BPEMs, @ B CIIyyae KOJIb-MaTallu — JIOMYCKaTh BO3MOXKHOCTb
MIPOBEJICHUSI  BOCCTAHOBUTEIBHBIX PabOT €  HCIOJB30BAaHUEM PA3IMYHBIX  PEarcHTOB-
pacTBopHTENEi MM KOMOMHUPOBAHHOTO UMITYJIBCHOTO MJIM XMMHYECKOTO BOCCTaHOBIICHHS pado-
ThI CKBOKHH.

I'paBuiiHbIif MacCHB BOKPYT Kapkaca QIIbTpa:

— yMeHblIaeT (GUIbTPALOHHOE CONPOTHBICHNE NMPU3a00HHOI 30HbI IIacTa, Co3/1aBas yc-
JIOBHSL JUTSl BBICOKOM HPOM3BOJUTEIBHOCTH CKBAXKUH;

— SABJIACTCSA KOHCTPYKTUBHBIM 3JICMEHTOM, ITO3BOJIAKOIIUM YBECJIUYUTL pasMep MPOXOIHBIX
OTBEpCTHil Kapkaca (MIbTPa, a 3HAYUT UX CKBOKHHHOCTH, MMPOU3BOAUTEIBHOCTD M JIOJITOBEY-
HOCTb PaboTHI;

— SBISIETCS OTOPOM JUISL BBIEPACTIONIOKEHHBIX PBIXJIBIX M TIIMHUCTHIX MPOILIACTKOB, Mpe-
ISTCTBYET X OOPYIIEHHIO M KOJIbMATAIMK Iened GpuibTpa.

MHorounciIeHHbIe HAOMIONCHUS M HCCIIEAOBAHUS ITOKa3and [2, 4], 9TO IpOM3BOIUTENb-
HOCTb U YCTOHYMBOCTH PabOTHI (PUIBTPOB TEM BBILIE, YeM TOJIIE rpaBHiiHas oOchinka. MHUHU-
ManbHas ToiumHa e€ 5,0 cM Ha CTOpOHY (IO paauycCy), HO MPU YBEIUYECHHH TOH TOJIIMHEI 10
25-30 cM GuIABTPBI pabOTAIOT HAaJC)KHEE U IIPOU3BOAUTEIbHEE

Jlnst pacyera OCHOBHBIX IapaMETPOB I'PaBUMHOIO (HUIbTpa AJIsS CKBaXKUH Ia30BOr0 MECTO-
pOXAeHHs OBUTH MpPEACTaBICHbI 00pasibl IUIACTOBOTO necka. Ha OCHOBaHMM CHUTOBOTO aHaIM3a
OBbLI ONpe/ieNieH MeINaHHbIil AnaMeTp IIACTOBOTO Mecka, 3aTeM ObLT Haii/IeH TuaMeTp rpaBust 1JIst
rpaBUiiHOI HaOWBKH. Pa3Mep Iiesnu MPOBOJIIOYHOTO (UIBTPA BHIOMPAEM M3 YCIOBHS 33/Iep)KaHUs
UM HauMEHbLICH (PaKIMU KCIOIb3yeMoro rpaBus. Takum o6pa3om, Ho100paHHbIN GUIBTp mpe-
JOTBPATUJI BEIHOC IIECKA B ra30BOH CKBa)KHHE.
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MPAKTHKA PA3PABOTKH BHICOKOBA3KNX HE®TEM
U MIPAPOJIHBIX BUTYMOB C UCIIOJIb30BAHUEM BYPOBOM
YCTAHOBKH C HAKJIOHHBIM CTABOM

®axpytannos A.U., M'wnanos I'.P.
Hayunsiit pykoBoaurens npod. Ilopamuxun A.C.
amirchuk@mail.ru, Poccuiickuii rocyaapcTBeHHbIH re0I0ropa3Bej04HbIN
yrusepcurer uM. C. Opmxonukuaze, Mocksa, Poccus

ITo pa3nuuHBIM OLIGHKaM pa3BelaHHbBIC 3amachkl HepTH OyayT BBIPAOOTAHBI YK€ B 3TOM
cronerun. Hanbonee OBICTPBIME TEMITaMH BbIPaOATHIBAIOTCS 3aIachl JIETKOW HE(TH C BS3KOCTHIO
1o 50 mITa-c. 3anacsl Tsoxenoit HedTH ¢ BazkocTbio Bhie 50 mMITa-c 1 3amackl npupoaHoro 6u-
TyMa pa3pabaThIBalOTCsl HEBBICOKMMHU TemnaMu. CleayeT 3aMeTHTh, YTO pPa3BeJaHHbIC 3arachl
TSDKEJION BBICOKOBS3KOM HE()TH U MPUPOJHOrO OMTyMa 3HAUMTEIBLHO MPEBBIIIAIOT 3arachl JErkon
nedru. [To pa3HbIM OLEHKAM KX 3amachl cOCTaBiIsOT OT 790 mapa T 10 1 TpaH T, uto B 5-6 pa3
0oJIbIlIe OCTATOYHBIX U3BJICKAEMBIX 3aIacoB HeTel Majoi M cpefHel BA3KOCTH, COCTaBIISIO-
X IpuMepHo 162 mupa T.

Pecniyonuka Komu u pecnyOnuka TarapcraH SIBISIOTCS MHUOHEPaMHU Pa3paOOTKH BBICOKO-
Bsi3kux Hedreir (BBH) u 6urymos. bonee uem 70-neTHuil yHUKaIbHBINA OMBIT pa3paboTku Sper-
CKOT'0 MECTOPOXKASHHUS MOKa3aJl BBICOKHE TEXHUKO-IKOHOMUUECKHE Toka3aTenu pazpadorku BBH
¢ ucnone3zoBanueM 6osee 5000 ropu30HTAIBHBIX CKBaKUH C JITMHON cTBOMa 250...350 m [1].

OcobeHHOCThI0O MHOTUX MecTopoxaeHuii BBH siBisiercst pacmonoxeHue 3aiexeil Ha He-
Oonblioi riayOune, nanpumep, Ha Hukae-Uyrunckom 30...250 M, Sperckom 190...210 M,
AmansunackoM 50... 125 M, 9To co3aaeT onpeeneHHble TPYAHOCTH IPU OYpEeHUH YCTaHOBKAMH
C BEPTUKAJIBHBIM CTaBOM M OCJIOKHSET MPOLECC 3KCIUTyaTallui TOPU30HTAIBHBIX CKBAXKHH:

e MaJIbIi ¥ CPEeTHUI paguyC HCKPUBIEHUS CTBOJA CKBKUHBI 30 ... 120 M;

* 3aTPyAHEHO NPOXOXKICHUE 00CATHBIX KOJOHH II0 CTBOJTY CKBA)XUHBI,

* OTCTYIUICHHUE NpPaBHJI 0€30MACHOCTH 110 BHICOTE NOAbEMA IEMEHTA;

* 3aTpPyAHEHO JOBEJEeHHE Harpy3Ku 10 3a00s;

* TOBBIILICHHE BEPOSTHOCTU aBAPHil U OCIOKHEHUH NIPU OYPEHUH U IKCILTyaTalliu.

CoxkpallieHue 3aTpaT Ha 00yCTPOHCTBO M HKCILTYaTalMI0 MECTOPOXKIECHHS MOXKET OBITh 10C-
THUTHYTA 32 CUET YBEJIWYCHUS [UTMHBI TOPU30HTAIBHOTO cTBOMNA[2, 3].

YuuTteiBas OTMEYEHHBIE TIPOOIEMBI B padoTe [2] ObUIO MpeUIokKEHO 1 000CHOBAHO ITPUMEHE-
HHEe OypOBBIX YCTAHOBOK C HAKJIOHHBIM CTAaBOM JUIsl OYPeHHs TOPH30HTAJBbHBIX CKBAKHH, B T.U.
¢ OobIel IPOTSHKEHHOCTHIO cTBOMA. [Ipo¥iIb rOpU30HTAIBHON CKBa)KHHBI C HAKIIOHHBIM Y4acT-
KOM 3a0ypHBaHHs 0OecrieuMBaeT BO3MOXKHOCTD YBEIIMUSHHUS Pa/liyca KPUBU3HBI CTBOJIA CKBAYKUHBI
JUISt SKCILTyaTalluK MPOAYKTHBHBIX IIACTOB, 3aJIeraloux Ha riryounax 100 M 1 MeHee.

DT0 aeT BO3MOXKHOCTH YBEJIHYHMTH JHAMETP DKCIUIyaTallMOHHOH KOJIOHHBI, @, CIIe0Ba-
TEJNIbHO, U JUaMeTp QHIBTPOB U SKCILUTYaTAMOHHOIO 000PyJ0BaHHs — HACOCOB.

CyTb MeTO/1a 3aKIIF0YAETCs B CICAYIOIIEM:

1. B mpezenax npoxyKTHBHOH 4acTH Iuiacta OypsTCs B MapajulelbHble TOPU3OHTAIbHBIC
CKB2)XHHBI Ha PaCCTOSHUU 5-7 M OfHA HaJ ApyToii [7].

2. BepxHsst cKBa)kMHA HarHeTaTeNIbHAasi — HWKHAS JoObiBatomas. O0e CKBaXUHbBI B UHTEP-
BaJie TOPU3OHTAIIBHOTO CTBOJIA 00CaXKeHbI (PHIBTPAMHU XBOCTOBUKAMH 0€3 LIEMEHTHPOBAHHSI.

3. Harueras meperpeTblii Tap B BEPXHIOI CKBaXXHMHY, POM3BOJAT Pa3orpeB Iuiacra, oopa-
3yeTcs mapoBasi kKamepa.

4. Tlocne mosIBJICHUs TEMIIEPATYPHOI CBS3M C HMYKHEH CKBA)XXMHOM HauMHAETCs A00bIYa pa-
30rpeToil HehTH U3 HUIKHEI CKBaXKUHBI.

IMponecc maporpaBUTALMOHHOTO BO3ASHCTBUSI HAUMHASTCS CO CTaJIMU MPEIIPOrpesa, B Te-
YEeHHE KOTOPOH (HECKOJIBKO MECAIIEB) IIPOMU3BOINTCS IUPKYJILIINS IMapa B 00enX CKBakMHaX. [Ipu
9TOM 32 CYET KOHJYKTHBHOIO MEpEeHOCa TeIula OCYLIECTBISETCS Pa3orpeB 30HBI IUIACTA MEXKLY
JIOOBIBAOIIEH M HarHEeTaTeNIbHOM CKBAaKMHAMH, CHI)KACTCS BSI3KOCTh HE()TH B 3TOW 30HE W, TEM
caMbIM, 0OecreYnBaeTcsl THAPOIMHAMUYECKAs! CBA3b MKy CKBOKHHAMH.
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Ha ocHoBHOI cTaguy DOOBIMHM ITPOM3BOMUTCS YXKE HarHeTaHWE Iapa B HAarHETATCIBHYIO
CKBa)KMHY. 3aKauMBaeMblIil 1ap, M3-3a Pa3HUILIbI IIOTHOCTEH, POOUBACTCS K BEPXHEW YacTH Mpo-
IYKTHBHOTO IIIaCTa, CO3/laBasl yYBEJIMYHMBAIOIIYIOCSA B pa3Mepax IapoByro kamepy. Ha mosepxHo-
CTH pasJiena MapoBoi KaMephl U XOJIOAHBIX He()TEHACHIIIEHHBIX TOJIIMH IOCTOSHHO TIPOMCXOAUT
IIpoLIECC TeIII000MEHa, B pe3yJIbTaTe KOTOPOro Map KOHACHCUPYETCs B BOJY M BMECTE C pa3orpe-
TO HE()THIO CTEKAIOT BHH3 K JOOBIBAIOIIEH CKBOKHHE O] JCHCTBUEM CHIIBI TSKECTH.

Poct mapoBoii kamepsl BBEpX MPOAOIDKACTCS 10 TEX IOp, MOKa OHAa HE JOCTUTHET KPOBIIU
IUIacTa, MOCjIe Yero OHa HaYMHAET PACHIUPSTHCS B CTOPOHEL [Ipu 5TOM He(Th Bceraa HaxomUTCs
B KOHTAaKT€ C BBICOKOTEMIIEPAaTypHOU MapoBOi Kamepol. TakuM oOpa3oMm, MOTEpH TeIia MHHH-
MaJlbHbI, 4TO JIeJIaeT STOT CHOCO0 pa3paboTKH BBITOHBIM C SKOHOMHUYECKOM TOUKH 3PEHHUSI.

JlanHas ycraHoBka u3rotoBieHa komnanueit National Oilwell — Dreco (NOV), o6opynoBa-
Ha TUIPABIMYECKHM BEPXHHM MPHUBOJIOM — YCTPOHCTBOM, KOTOPOE MO3BOJISIET OOJICTUUTH, YCKO-
PUTB U crienath 0oJiee 0€30MacHBIMH CITyCKO-TTOJITbEMHBIE OTEPALHH.

IpuHIMOHATBHOE €€ OTIMYUE OT TPAJAULUOHHBIX YCTAHOBOK — 3TO HAKIIOHHOE MOJOXKECHHE
MauThl. YTOJI HaKJIOHa MOXHO U3MEHSATh OT 45 10 90 rpaaycoB (OTHOCHUTEIBHO FOPU30HTAIBHOM
IUIOCKOCTH) C IIarOM PEryJIHMpPOBKU NPUMEPHO 2 rpaxyca. Haandme 310l BO3SMOKHOCTH MTO3BOJISICT
pemnTs NpodaeMbl MHTEHCUBHOCTH MCKPHBIICHHSI CTBOJIA CKBaXKHMHBI, IIPH paboTe C JTOH ycra-
HOBKOM OHU MCHBIIIE.

Jlnst ocyiiecTBIeHHs ONepalyuy CBUHYMBAHMS TPYO MOJ HAKJIOHOM MMeeTcsl TpyOHBIH Ma-
HUITYJISITOP C THAPABINYECKUM TprBoaoM. [Ipu OypeHHH ropu3oHTaIbHOTO CTBOJA MMEECTCS Me-
XaHU3M [T CO3[aHUs MPUHYAUTEIBHONW OCeBO# Harpysku g0 9 ToHH. Cuctema paboTaeT Kak
BCHOMOTaTEIbHBI MEXaHHU3M ISl CO3JIaHUs JIOTIOJHUTEIBHON Harpy3Kd Ha JI0JIOTO M NPUHY -
TEJILHOTO CITyCKa 00Ca/IHBIX KOJIOHH B CKBKHHY.
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HOBBIINEHUE 3®PEKTUBHOCTHU BYPEHUSA PA3BEJOYHBIX
CKBAKHWH ITYTEM MPUMEHEHHA KOPOHOK
C MOJEPHU3NPOBAHHOU AJIMA3OCOJEPKAIIEN MATPUIIEU

'Ky6acos B.B., *Byaiokos 10.E., *Cinpun B.H.
'tezismgri@mail.ru, Poccuiickuii TOCy1apCTBEHHBIIA T€0I0rOpa3BeI0UHbI
yrusepenter uM. C. Opmxornknmse, Mockea, Pocens; “nigp-tula@mail.ru, Tynbckoe
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AnmasHoe OypeHue ocTaércst ofHMM M3 3(P(EKTUBHBIX CIOCOOOB OypeHUsl CKBaKHH BO
MHOTHX T'€OJIOTMYECKUX M TOPHOAOOBIBAIOIIMX OpraHm3auusx. Pacmmpenue obiactv mpUMeHe-
HHS aJIMa3HOTO IOPOJOPA3pyMIAIONIEr0 MHCTPYMEHTa OXBAThIBAaeT MIMPOKUH JHAIa30H T'OPHBIX
OpoJ ¥ 00yCIABIMBAET MPUMEHEHUE COOTBETCTBYIOIIETO THIIA M KayeCTBa AIMa30COAEPIKAIINX
MaTpuLl KOpoHOK. VccnenoBaHust 10 MOJAEPHHU3ALMU aJIMAa30COASPIKALINX MATPULl KOPOHOK C Lie-
JIbIO MOBBIIIEHHS IKCIUTYaTAlMOHHBIX XapaKTEPHUCTHK MPOBOAMIIKCH IO CIEAYIOIIMM HarpaBbie-
HHSM: BBIOOP MAaTPHYHBIX KOMIIO3ULIMH C 33/laHHBIMU CBOMCTBaMHM, TepMUUecKas o0paboTka ai-
Ma30CoJepIKAIIUX MaTPHIL, KOMIUIEKCHOE HCIIOJIb30BaHHE HU3KOCOPTHOTO aJIMa3HOTO CHIPbs Ha
OocHOBe 00pabOTKH B anmnaparax ¢ BUXpeBbIM cioem [1-3].

C uenpio nogbopa MaTepuaia MaTpHIl ¢ 3alaHHBIMU CBOMCTBAMHU ObLIM POBECHBI dKCIIe-
PUMEHTAJIbHBIC HCCJICAOBAHUS 3aBUCUMOCTHU IUIOTHOCTH, IMOPUCTOCTH U TBép)lOCTVl MaTepuajioB
MaTpHIBI JO NPOIHUTKH Topsuei TOMPECCOBKU U MOCIE MPOMUTKH — ropsiuei JONPEeCCcOBKHU C CO-
CcTaBaMH MaTepuajla MaTpuil Kapoua Bosbgpama/l17,5-59%, xobanet/0-20%, pemut/0-40%,
Menb/33-41% u sukens/0-8%.

AHaNM3 NOTyYEHHBIX Pe3yJIbTaTOB MPOIMTKU U TOpsiuel JONPECCOBKU MOKa3all, 4To JUIs BCEX
HCCIIEyEeMbIX COCTABOB MaTepuaia MaTPHUIbl C YBEIMUEHHEM JaBJICHHs IPECCOBaHUsS B HUCCIETye-
MbIX Tpenenax ot 30 mo 80 MIla maoTHOCTE MOBBIIIAETCS, @ MOPUCTOCTh CHIDKAeTCsl. MaTepHasl,
OJIy4YeHHbIE M3 MOPOIIKAa OAHOIO IPaHYJIOMETPHYECKOr0 COCTaBa, YIUIOTHSIOTCS cinabee, mpuMe-
HEHHE B COCTaBEe KOMIIOHEHTOB, Pa3IMYHBIX MO IPAHYJIOMETPUUECKOMY COCTaBY M (hpOpMeE 4aCTHIL, a
TAKOKE HAINOJHUTEIS 3HAUMTENBHO /10 35 %/ mOBBIIAET IUIOTHOCTh U cHIkaeT /mo 40 %/ nopuc-
TOCTh MaTepHaa.

IIpn 06paboTke pe3ybTaToB MOCI]E NPOIUTKU M TOpsdeil JONPEecCOBKH YCTaHOBIEHO, YTO
CTPYKTypa Matpuilbl obpaboranHoil Tokamu TBU, ymydmiaercs, oHa XapaKTepU3YyeTCs MENKOM
3€PHHUCTOCTBIO U OOJIbILICH CTENEHbIO I'€TePOreHHOCTH, TBEPAOCTh MATPHULbl MoBblaercs. s
BCEX MCCJIEAYEeMbIX COCTABOB MaTepHalla C yBEINUCHHEM JaBJICHHsI PECCOBAHMS TBEPIOCTb BO3-
pacTaer 1o NPsIMOJIMHEHHOH 3aBUCUMOCTH.

Takum 00pa3oM, B IpoLiecce U3rOTOBICHHS aJIMa3HOTO NOPOI0PA3PYIIAIOIIET0 HHCTPYMEHTa
3a CYeT U3MEHEHHs ITapaMeTPOB CTATHUECKOTO MPECCOBAHMS M COCTaBA BXOJAIINX B MATPUILy KOM-
MOHEHTOB, PA3IHYAIOLINXCS O (U3MKO-XMMHYECKOMY COCTABY, HMEETCSl BO3MOXKHOCTb YIIPABIIATh
HEKOTOPBIMHU CBOHCTBaMU MaTepuasa MaTpUIbL:

— yBEJIMYMBATh IIOTHOCTSH ¢ /7,6 mo 12,2/ x 103 KT/MC;

— CHMXaTh MOPUCTOCTS ¢ 55,6 1o 28,4 %;

— moBsImath TBepAocTh ¢ 10 1o 55 HRC.

Pe3yHbTaTbl l'lpOBeLLéHHbIX OKCIICPUMEHTOB M aHaJIU3 MOJYUYECHHBIX MATEMATUYCCKUX MOJC-
JIeli TO3BOJIMIIM YCTaHOBUTD PAllHOHANIBHBIC COCTABBI MaTepPHUAIIbl MATPHIL.

BE1In M3roToBIIEHB] alIMa3HbIE KOPOHKH C pallMOHaJIbHBIMU COCTaBaMU KOMHO3MHHﬁ MaTpuil,
MPOM3BOCTBEHHBIC HCIBITAHUS KOTOPBIX MOKA3ali, YTO IPOXO/Ka Ha KOPOHKY C 3aJaHHBIMHU 3Ha-
YEHUSIMH XapaKTEPUCTHK MX MATPHIL Ul KOHKPETHBIX YCJIOBHI oTpaboTku Bbimie B 1,3-1,6 pasa,
MeXaHUUecKasi CKOpocTb OypeHus Boiie B 1,3-1,6 pasa, a pacxon anMasos Hinke B 1,4-1,7 paza no
CPaBHEHHMIO C IPUMEHEHNEM CTaH/IapPTHBIX aJIMa3HbIX KOPOHOK.

KoMmno3nnmoHHsI MaTeprall MaTpuIl aIMa3HOTO HHCTPYMEHTA, ITOJy4aeMBblil METOIOM IIpO-
IIUTKH CTPYKTYPHOTO KapKaca KUAKOH CBSI3KOM, MIMEET MUKPOCTPYKTYPY, KOTOPYIO MOXKHO OTHECTH
K KaTeropuy MaTpU4HOW WM CTaTHYECKOH. B 3THX CTpyKTypax (hazoBble COCTaBIIAIOLINE KOMIIO3H-
LIMOHHOT'O MaTepuasa MOXKHO MPEJCTABIIATH KaK, OTJCNIbHBIC YaCTHILIbI, OKPY)KEHHbIE CO BCEX CTOPOH
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BEILECTBOM CBS3KU. B Takoi cuTyalluM OCHOBHBIM MEXaHH3MOM (pOPMUPOBAHUS OCTATOUHBIX Ha-
NPSDKEHUH TIPU TepMoyaape Oy/eT Co3/laHue HANPsDKEHHOTO COCTOSIHUS Ha TPaHHUIIe pas3iena «OoT-
JenbHast (a3oBas yacTUIA — OKpYKaroLIas € CBA3Kay.

HWcnone3ys moao0HbIi pU3NUECKH MEXaHNU3M, IPOBECH pacyeT MaKCUMAaIbHO BO3MOXKHO-
I'0 YPOBHSI OCTATOYHBIX HANPSDKEHUH, CO3/1aBaéMbIX B KOMIIO3ULIMOHHOM MaTepHalle ¢ MaTpUUHOM
CTPYKTYPOH IPH TEpMOYAape OT HEKOTOPOH HaualbHOU TeMIepaTypsl TH 10 koHewHOH Tk.

Tepmuueckas 06paboTka B 33/laHHBIX pexUMax obecrieunBaeT (HOPMHUPOBAHUE B MATPULIE
ONTHMAJBFHOTO YPOBHS HAIPSDKEHUI CXKATHS M UX COXPAaHEHUE IPU HATpeBe 10 TEMIIepaTyp HOp-
MaJIbHOH 3KCIUTyaTallid MHCTPYMEHTA. B IMpHCYTCTBUU HAINPSDKEHUH CKAaTHs BKJIIOUCHUS B Mart-
pHle, B TOM YHCIIe ¥ ajMa3HbIe 3€pHA, yICPKUBAIOTCS B CPEZe HE TOJBKO 3a CUET CHJI aJre3uH,
HO U BCJIEACTBUC MEXAaHUYCCKOI'0 YACPKHUBAHUS OKPYKAOIIUMHU 061>emaM1/1 CBS3KH.

KommnekcHas TepMooOpaboTKa IPUBOIUT TAKKE K CYLICCTBEHHOMY YBEIHYCHHUIO TIPOYHO-
CTU aJIMa3HbIX 3€PCH. Tak PE3yJIbTaThI WCIIBITAHUHA aJIMa3HbIX 3€peH (MOHOKpI/ICTaHJ'lb] aJMa3oB
rpynmnst XV «a» 1, 60-40 mt/kap) Ha npoyHOCTH, npoBeaeHHble B MPBJ] PAH, nokasanu uto ux
MPOYHOCTBH MOCIIE KOMIIEKCHON TepMO0OpaboTKU yBenuuuiaach Ha 15%.

IIpumMeHeHKe anmnapaToB BUXPEBOTO CJIOsI B IPOM3BOACTBE AIMA3HOTO IIOPOJOPA3PYLIAIOLIETO
HHCTPYMEHTA CBSI3aHO € TOJIyYeHHEM PaBHOMEPHOTO PACIpeIeIeH!si KOMIIOHEHTOB B MaTpPHLE I10-
POIOpa3pyLIAIONIEro HHCTPYMEHTA U yTydIlIeHHEM OypPOBBIX CBOMCTB IIPUPOIHBIX aIMa30B.

Ha ocHoBe mpoBen€HHBIX HMCCleI0BaHUN ObLT pa3paboTaH crmocob M30UpaTENnbHOrO Apod-
JIEHH aJIMa30B B BUXPEBOM CJI0€ MAarHUTHBIX IOJIeH [4], KOTOPBIH MO3BOJISIET 3HAUUTEIBHO TTOBbI-
CHUTb NPOYHOCTH MPUPOIHBIX AIMA30B.

Takum o0pa3oM, NpUMEHEHHE KOPOHOK C aIMa30COJEepKAIUMU MaTPUI[AMH, MOJECPHU3H-
POBaHHBIMH Ha OCHOBE PAllMOHAIBLHOTO BHIOOpA COCTaBa MAaTPUYHOIO MaTepHana, MPUMEHEHHUS
TEepMUUECKOH 00pabOTKH U yIIydlleHUs: OypOBBIX CBOWCTB NPUPOIHBIX TEXHUYECKHX alIMa30B B
anmaparax ¢ BUXPEBBIM CJIOEM MO3BOJISIET 3HAYMTEIBHO MOBBICHTH 3()(EKTHBHOCTH alIMa3HOIO
OypeHnus.
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HNHTEHCUOUKANUA TEXHOJTOI'MYECKUX ITPOLHECCOB
B AIIITAPATE C BUXPEBBIM CJIOEM ITPU IMTPOU3BOJCTBE
AJIMA3HOT O IOPOJOPA3PYITAIOIIETO HHCTPYMEHTA

!Cnupun B.M., 'Byaiokos F0.E., ’Ky6acos B.B.
'nigp-tula@mail.ru, TysbCKOE HaydHO-HCCIENOBATENBCKOE TEOJIOTHUCCKOE
npeanpusitue, OAO, r. Tyna, Pocens; “tezismgri@mail.ru, PoceniicKuit rocyqapcTBeHHbIi
reosoropa3enouHslit yuusepcurer uMm. C. Opmxonukuise, Mocksa, Poccus

M3BecTHO, 4TO OTHUM M3 METOJOB MHTCHCU(HUKALMH TEXHOJIOTHYECKUX MTPOLIECCOB SBISET-
cs1 00paboTKa B BUXPEBOM cil0€ (peppOMArHUTHBIX YaCTHII, KOTOPBIil co3maércest myTéM Bo3/eicT-
BUSl HAa HUX BPAILAIONIETOCS 3JICKTPOMAarHUTHOTO HOJA. VICHoiib30BaHHME NPHHIMIIA BUXPEBOTO
CJIOSl TIO3BOJISIET MHTEHCHU(DUIMPOBATH LENBIH DSl TEXHOJOTHYECKHX IMPOLECCOB 3a CUET KOM-
IUIEKCHOTO BO3JICHCTBHSI Ha 00pabaThiBacMbIe BEIECTBA MHTEHCHBHOI'O NEPEMEIINBAHUS U JHC-
MEePrupoOBaHMs, aKYCTUUECKON M 3JIEKTPOMAarHUTHONW 00pabOTKH, TPEHMS, BBICOKOJIIOKAIBHBIX 1aB-
JIeHUH, dneKkTponu3a. OfHAKO CIOXKHBbIE (QU3HUECKHEe, XUMUYECKHE U MEXaHOXMMHYECKHE sIBIIe-
HHSI, HMEIOIME MECTO B BUXPEBOM CIIO€, HEJOCTaTOUHO m3yueHsl. [loaTromy B OAO «Tynbckoe
HUTI'TI» npoBoasTcs TeOPETHYECKUE, SKCIIEPUMEHTANIbHBIC M IIPOU3BOJICTBEHHBIE UCCIIEJOBAHNS,
HAIPaBJICHHbIC HA ONTUMHU3ALMIO CJICAYIOIIMX TEXHOJOTHYECKHMX IIPOLIECCOB NpPU pa3padoTke
reoJIOropa3BeloYHbIX TEXHOJIOTHUH M TEXHHYECKUX CpPEJCTB:l) mepeMelIMBaHue ChIITyYnuX Mare-
pHAJIOB M KHIKOCTEH, 2) CyXoe U3MelbueHHe TBEPABIX Tell, 3) u3MelIbYeHHe TBEPABIX BEIIECTB B
KUAKUX JUCTIEPCHOHHBIX Cpeax, 4) akTHBALUs MOBEPXHOCTEH YacTHIL TBEPIBIX BEILECTB.

[IpumeHeHne anmapaToB BUXPEBOTO CJOS B IPOHM3BOACTBE aJIMA3HOTO IMOPOAOPa3pyIIA0-
LIEr0 HHCTPYMEHTA CBSI3aHO C MOTy4YeHHEM PaBHOMEPHOIO paclpeiesieHuss KOMIOHEHTOB B MaTPHLE
IIOPOOPA3pPyIIAOIIET0 HHCTPYMEHTA U yJIydIIeHHEM OypOBBIX CBOMCTB IPUPOIHBIX anMma3oB. He-
PaBHOMEpPHOE paclpe/eNieHHe KOMIIOHEHTOB B MaTPHIaX MOPOJOPA3PYILIAIONIEro HHCTPYMEHTa 3Ha-
YUTEIBHO CHIDKAET MPOYHOCTh MHCTPYMEHTA U CHIDKAET ero paborocrocoOHocTh. CTaHmapTHBIA
MPOLIECC CMEIIEHNsI KOMITIOHEHTOB LIMXThI MAaTPHI] HHCTPYMEHTa O4Y€Hb JUIUTENIEH OT 6 10 24 yacoB
JUIS PA3IMYHBIX COCTABOB. Vcnonb30BaHUE IS STHX LEJICH anmapaToB ¢ BUXPEBBIM CIOEM, Kak
MOKa3aJId UCIBITAaHHUS B MPOM3BOJCTBEHHBIX YCIOBHSAX, MO3BOisieT 3a 40-50 ¢ momyduTh cMmecu
TaKoro Xe KauecTsa, a IIpu cMelMBaHuu B TedeHue 50-70 ¢ u Gosiee — cMeCH B KOTOPBIX paBHO-
MEpHOCTB paclpezieIeHIe KOMIIOHEHTOB COCTaBIsIeT He MeHee 95%.

B OAO «Tyasckoe HUT'TI» Ha ocHOBE NpOBEeAEHHBIX UCCIIEAOBAHUIH ObLI pa3paboTaH CIo-
c00 u30MpaTenbHOro APOOICHUS aTMa30B B BUXPEBOM CIIO€ MarHUTHBIX mojei [1]. Dtot crnocod
3aKiro4aercs B 00paboTKe B IMIMHAPHYECKOW EMKOCTH ajMa30B B BHUXPEBOM CJIOE MAarHUTHBIX
MOJIeH COBMECTHO C ()epPOMArHUTHBIMH YaCTHIIAMH.

Ipu sTOoM cMech, cocTosmas 13 (peppoMarHUTHBIX 3ePEH 3aHUMAeT LUIHHIPUUECKYIO EM-
kocth Ha 0,25+,35 e€ 00bEéMa, a MAarHUTHAST BOCTIPUUMYUBOCTD aJIMa30B OIMPEACISCTCS 110 3aBH-
CHMOCTH €€ OT paJiyca aJMa3HOro 3epHa U (peppoMaruTHON YaCTHIbI, MATHUTHOH NPOHHUILIAEMO-
CTH BaKyyMa, INIOTHOCTH ()eppOMarHUTHOM YaCTHIIbI, HAPSDKEHHOCTH MAarHUTHOTO TIOJISL U YCKO-
peHusi cBOOOIHOTO TaeHHS.

B pesyibTarte nccienoBaHus 3aKOHOMEPHOCTEH 00pabOTKU ajMa30B B BUXPEBOM CJIOE Mar-
HHUTHBIX I10JICH OBLIHM OIPEEIICHbI ONTUMANBHBIE PEXKHUMBI IIPOLiecca U BpeMsi 00paboTKH, a TaKkxKe
NPHUHATA CISIYIONas CXeMa TeXHOJIOTHYECKOro IpoLecca: COPTUPOBKa 10 (hopMe, HAJIMYHUIO Jie-
(hexTOB M CcTEmeHH TPEeIMHOBATOCTH; 00paboTka Ha ammapare ABCII; cutoBas knaccuguxanus;
OYKCTKA OT MAarHUTHOM ITbUIN; IIPOMBIBKA U TPOCYIIKA, B3BEIIMBAaHNE M yrakoBka. [Ipu o6pabor-
K€ MCXOJIHOTO CBIPbsSi ONTUMAIIbHAS JUIMTEIBHOCTD LUKIA 00paboTKH cocTaBisuia 15 MuUH., a Mu-
HUMAaJIbHOE KOJIMYECTBO aJIMa3HOTO ChIpbst cocTaBiswio 100 kapat.

VYcTaHOBIEHO, YTO NMPOYHOCTh 3EPEH MPUPOAHBIX aMa3oB, 0O0pPabOTaHHBIX B BHUXPEBOM
CJI0€ MarHUTHBIX MOJIEH, 3HAUYUTENIBHO IIPEBHIIIAET MPOYHOCTH HEOOPaOOTaHHBIX.

TexHONOrus M3TOTOBJIECHUS AIMa3HOTO MOPOAOPa3pyIIAIONIEro HHCTpyMeHTa [2] ¢ mpu-
MEHEHHEM aJIMa30B C yJYYIICHHBIMU OypOBBIMH CBOWCTBaMH IIOCIE UX 00pabOTKM B ammapare
ABCII 6bu1a poBepeHa MPH UCHBITAHUU OOJBIIOrO KoJdHuecTBa HHCTpyMeHTa (182 KOpoHKH)
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HAa CEMU MECTOPOXKAEHHSAX CO CIOXKHBIMU TFOPHO-TE€OJIOTMYECKUMHU YCIOBUSIMHU B peciryOIuKe
V30ekucras.

IIpencrasurensimu OAO «Tynsckoe HUI'TI» BMecTe co crnenuanucTaMu Ha MeCTax ObUIH
MIPOBEICHBI NPOM3BOACTBEHHBIC HCIBITAHUS MOAEPHU3MPOBAHHOTO alMa3HOTO MHCTPYMEHTa Ha
nByx oobektax pador I'TTI «lapkuii Y36ekucran» (Cropenata u Kapacaii), 1Byx oobexrax I'TTI
«Camapkanareosnorus» (Slurubynox u Kapakyran) u tpex oobsekrax pabot HaBowuiickoro ropHo-
MeTaTyprudeckoro komounara ([>xamancait, Mypynray u KapakyraHn).

Ha mectopoxaennn Cropenara (Kpacuoropckas I'PJ), cpemnsist mpoxoaka Ha KOPOHKH
KI'A-76 npousBoactBa OAO «Tynsckoe HUI'TD» B 2 pa3za Bblle cpeaHel MPOXOAKU Ha KOPOH-
ky 02131250P60 mpoussoactea ¢pupmer OO0 «Koppocrex» (19,5 M 1 9,7 M COOTBETCTBEHHO).
Ha yuacrke Kapacaii (Anmainsikckast [PD) cpenssis mpoxoaka Ha yCOBEpIICHCTBOBAaHHBIC KOPOHKH
st CCK-59 mpomssoactea OAO «Tymseckoe HUI'TD» tima KI'O-59-3CBM oka3anace B 2,1 pa3sa
BBILIIE, YeM Y paHee rnocrasisieMbix KopoHok KI'-59-3CBM (coorBercTBenHO 122,5 M 1 57,4 M).

Ha mecropoxnennu Snrubynox (3apmuranckas [II'PO) cpennss mpoxonka Ha OIBITHbIE
kopoHku OAO «Tynsckoe HUI'TD» 0213-76CBM cocraBuna 16,5 M, cpennsisi IpoxoJKa Ha KO-
ponku OO0 «Koppoctex» 0213-76 — 7,3 M, y kopoHok OAO «Tepexanmas» 02U3I-76 — 9,5 m u
28U3-76 — 11,01 M, y xoponok 33TAbB 10.640KN3T-76 — 10,53 M. MakcumanpHasi IpoXoaKa Ha
rxoporKy OOO «Koppocrex» cocraBuna 8,77 m, OAO «Tepexanmaz» — 17,4 u 93TAB — 19,7 m,
OAO «Tynbsckoe HUI'TD» — 34,1 m.

B 3ustytanHckoi naptum Ha MectopoxaeHun KapakyTtan Obuti oTpabOTaHBI KOPOHKH IS
CCK-59 KI'-59-3. Cpemnsas mpoxonka Ha KOpOoHKY coctaBwia 106,5 m. Ha mectopoxneHnu
Jxamancail ucrnons3oBanmuch komruiekesl CCK-59, cpennsis riyouna ckBaxkus 150 M. Ha stom
MecTOpoXkaeHnn oTpadarsBanuch KopoHKH OAO «Tynasckoro HUT'TI» KI'O-59CBM u K-01-3M.
CpenHsist npoxoJika Ha KOPOHKY coctaBmia 114 m u 40 M cooTBeTcTBeHHO. 32 6a3y CpaBHEHHUS MpU-
HUMaJHCh mpuMmensiemble 31eck koponku K-01-1, K-01-2, K-01-3 u KACK - OL] npousBoxacTa
OI'YHIIIT «Ieonoropassenxa» (BUTP). Mcnpitanus mokasany, 4To CpeaHsist MPOXoaKa Ha KOPOH-
ku OAO «Tymnbeckoe HUI'TI» Brime 6a30BbIX B 3,4 pa3za, MEXaHHIECKast CKOpocTh B 1,2 pa3a. Hau-
Oosiee BBICOKME MOKa3zaTeau OypeHus JOCTHIHYTHI IPH MCNONb30BaHMM KOopoHOK KI'O-59CBM,
Y KOTOPBIX pecypc BBIIIE B 5 pa3 mo cpaBHEHHIO ¢ 06a3oBbIMH. Y kopoHOK K-01-3M pecypc
B 2 pasa BblllIe 6a30BBIX.

Ha mecrtopoxnenun MypyHTay oTpabareiBamuch OmbITHEIE KopoHkH 02U3M- 76 u
02113-76CBM. 3a 6a3y cpaBHenus npuHumaiuch kopouku 02U3I-76 npoussoncrea OAO «Tepe-
KaJlMa3», IpUMeHsieMble Ha 00bekTe. CpeiHsas NpoxoaKa Ha onbITHbIe KOpoHKH OAO «Tynbckoro
HUTITI» cocraBuna 26,0 M, Ha 6a30BbIe 8,6 M, uTO B 3 pa3a OoJblie. Ha 3010TOpyIHOM MECTOPOK-
nennu Kapakyran 6bum otpaboransl koponku st CCK-59 tunos KI'O-59-3CBM u K-01-3M. 3a
0a3y cpaBHEHMsl IPHHHMAIKChH ToKazaTenu Oypenus koponkamu OI'Y HIIIT «[eomoropa3ssenkay
(BUTP) tumnos K-01-2, K-01, KACK-OLI, K-08. Cpenusst npoxozka Ha kopoHku OAO «Tynbckoro
HUTI'TI» oka3anach Bble B 5,6 pa3a, ueM y 6a30BbIX (COOTBETCTBEHHO 66,8 Mu 11,9 m).

3 npuBeiéHHBIX MaTepHAIOB MCIBITAHUHA BUIHO, YTO PE3YJIbTaThl OTPAOOTKH MOJICPHHU3H-
posaunnoro nHcrpymenta OAO «Tysnbckoe HUT'TI» HaMHOro mpeB3onutd pe3yabTaThl OTPabOTKH
HMHCTPYMEHTA JIpyTUX pupm.

Jluteparypa
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INPUMEHEHHUE YJAPHO-BPAIIATEJIBHOTI'O CIIOCOBA BYPEHU S
HAKJIOHHO-HAITPABJIEHHBIX CKBA’KHH HA HE®Tb U T'A3

Cinuxun U.B.
Hayunsrit pykoBomutens: noueHT Hazapos A.Il.
spichkinmnd14@yandex.ru, Poccuiickuii rocynapcTBeHHbIH reoI0ropa3Be ouHbIH
yauBepcuret uM. C. Opmxonukuaze, Mocksa, Poccus

O/HMM M3 OCHOBHBIX HAalpaBJICHHIl COBEPIICHCTBOBAaHHS N00bIUM HedTH U ra3a sBIsIeTCS
6ype1—me HAKJIOHHO HaIpaBJICHHBIX CKBA)KUH C 60J'IbLLll/IM CMCIICHUEM 336051, B TOM YHUCJIC C TOpU-
30HTAIBHBIM OKOHYaHHEM. BCKpBITHE NMPOLYKTHBHOIO IUIACTa MECTOPOXICHHH YITIEBOJIOPOIOB
TOPH30HTAJIBHBIMU M PA3BETBIEHHO-TOPU3OHTAIBHBIMU CKBAXHHAMM sBIsieTCS d()(PEKTHBHBIM
MeToI0M (hOPMHPOBAHUS ONTHMAIBHOW CHCTEMBI Pa3pabOTKH, MO3BOJIICT BCKPHIBATH paHee HE
JIOCTYIHBbIE He(TSIHBIE TOPU30HTHI, CIIOCOOCTBYSI YBEIHUYCHUIO 00ObeMa J00bIYH He(DTH MPHU KC-
IUTyaTalluyi CKBaXUH, & TAKXKE BOCCTAHOBIICHHS IIPOYKTHBHOCTH MECTOPOIKACHHH, HAXOSIINXCS
Ha TO3/IHeH CTaJMM IKCILTyaTalliH.

B Hacrosimiee BpeMsi OCHOBHBIM CIIOCOOOM COOPYKEHHS HE(TSHBIX U T'a30BbIX CKBaYKHH SIB-
JISIeTCSl BpallaTebHbI Cocod OypeHHs, MPpU KOTOPOM pa3pyllieHHe FOPHOM MOpoJbl Ha 3aboe
MPOUCXOJUT 33 CYET BPAIICHHUs JO0JO0Ta, K KOTOPOMY MPUIIOKEHA CTaTHYeCKas Harpyska, co3jia-
BaeMas BecoM OypHIIbHOM KOJIOHHBI. C yBemTHMYeHHeM CMeleH s 320051, OCOOCHHO JUIsl CKBAYKHH C
HEOOJIBIIOH TITyOHHOH 3aJI0KEHUs], IPU ITOM croco0e OypeHHs BO3HHKAIOT IPOOJIEMBl ¢ peanu-
3alMel ONTUMAIIBHBIX TapaMeTpoB pexxuma OypeHus. B pesynprate TpeHHs1 OypUIIBHON KOJIOHHBI
0 CTCHKH CKBR)XHUHBI B HAKJIOHHBIX M TOPH30HTAIBHBIX MHTEPBAJIaX PE3KO BO3PACTAIOT 3aTPaThI
MOIIIHOCTH Ha BpalleHHe CHApsla, CYIIECTBEHHO CHM)KAeTCs OceBas Harpyska Ha 3a0oH, co3za-
BacMasi BECOM KOJIOHHBI OypWIIBHBIX TpyO. B pesynbrare HE0OOXOIMMO WM yBEIHMYMBATH MOII-
HOCTh OYPOBBIX YCTAaHOBOK, YTO NPUBOJAUT K YBEJIMYEHHIO CTOMMOCTH COOPYI)KAE€MBIX CKBAYKHH,
i OypUTbh CKBAXKUHBI IIPU HEJOCTATOUHON OCEBOIl HAarpy3Kke M 4acTOTe BpalleHHs I10POJOpas-
PYLIAOIIEr0 HHCTPYMEHTA, 4TO He obecrneunBaeT 3()(HeKTUBHOTO pa3pyIieHus 320051

AJbTepHATHBOI BpalaTeIbHOMY CrIoco0y OypeHHMs sIBIISIeTCS yIapHO-BpalllaTelbHbIN CII0-
c00 Oypenus. CyIHOCTb yIapHO BpAIaTeIbHOTO OypEeHHs 3aKII0YaeTCsl B CyMMapHOM BO3JCHCT-
BHHU Ha 32001 CKBa)XMHBI OCEBOW HArpy3KH, KPYTSIIEr0 MOMEHTA U YAapHBIX UMIYJIbCOB, BO3-
Oy>XIaeMbIX MOTPYKHON THIAPOYAApHOW MamMHOW (TMApPOyAapHHUKA). YIapHO-BpallaTelbHOE
OypeHHEe ¢ HCHOJIb30BaHUEM THAPOYIAPHUKOB (THIpOyAapHOE OypeHHe) MO3BOJISET 00eCIeunTh
00bEeMHOE pa3pylIeHHE TOPHBIX MOPOJ TPHU MEHBUIMX BEIMYMHAX OCEBOIl HArpy3KdH M YacTOTHI
BpalleHHus.

IIpooGpa3oM COBPEMEHHBIX M'MAPOYAAPHUKOB CTaJl CKOHCTPYHUPOBAHHBIN IOJbCKHM HHXKE-
HepoM B. BousibckuM mepBbIii NOTPY)KHON OBICTPOYAApHBIN T'MAPABIMYECCKUIl JABUTATENb (IOMTY-
YMBIIMN Ha3BaHUE «TapaH Boibckoro») um ucnons3oBaHHbld UM B 1905-1907 rr. mansa Oypenus
cKkBaxuH Ha He(Th. Tapan Bombckoro ycranaBnuBaiics HaJl yAQpHBIM MEXaHU3MOM U TIPUBOANII-
csl B JBIDKCHHE CHIJIOW IIPOMBIBOYHOM >kuakocTH. Tapan Bombckoro, Becsmmit 127 T, oka3saincs
IPOMO3JIKHM U HeNpakTHYHbIM. KpoMe Toro, oH TpeboBajl OrpOMHOIO pacxojia JIeKTPOIHEPIUH.
Tapan Bousbckoro, npefHa3HaYeHHBIN Ul yOapHOro OypeHusl, He MOJYyYHJI HU NPH3HAHUS, HH
TeM Oonee mpakTudeckoro npumeneHus. B CCCP rumpoyaapHoe OypeHue CTald HIMPOKO HC-
mop30Bath ¢ 1970-x rr. uist OypeHust TeojI0ropa3BeJOYHbIX CKBaKHH riryonHoi 200-1200 M.

AHanu3upys TEXHOJIOTHIO BPAILATEbHOTO U THAPOYAAPHOTo CIOCOOOB OypeHwMs, CTaHO-
BATCS OYEBH/IHBI OTJIMYUMS B pexxumax Oypenus. [l npuMepa, CpaBHUM MapaMeTphl pexumMa Oy-
penust monotom auamerpoM 190 MM B mopojax cpexmHei TBepaoctd. [Ipu BpamarensHom Oype-
HHUM OCeBasi Harpy3Kka J0JDKHA COCTaBIsTh ~ 95 kH, yacToTa Bpamenus 150250 06/mMuH, nogaya
MIPOMBIBOYHO# xuakoctu ~ 10 /¢ [1].

IMTapamerpaMu pexuma rupoyrapHoro OypeHust sBISIOTCS: OceBasi Harpy3Ka Ha 3a0oi, ya-
CTOTa BpALICHUS ITOPOIOPA3PYyLIAIONIEr0 HHCTPYMEHTA, YacTOTa M JHEPTUs yIapoB THIPOYIap-
HO# Mammubl. OceBasi Harpy3Kka MpH MMAPOYIAPHOM OYPEHHMH MOPOJL BHIMOJIHAET MPAKTHUECKU
Te ke (yHKIHMH, 9TO U NPH BpaIlaTeIbHOM crocode OypeHwus, odecrieunBasi HapsLy ¢ yAapHBIMA
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HMITYJIbCaMH 3arityOJieHHe pe3loB B 3a00e M MOAJACPKUBas HEMPEPHIBHOCTH MPOLECCa Pe3aHust
MOPOJbl B MEPUOABI MEXAY yaapamu. YacToTa BpallleHHs ONpEAeNsieTcs NUaMETPOM JI0JIoTa U
npoberoM pesna MeXay yrapamu. Pacxoj *HAKOCTH OIpelensercs padoyell XapaKTepuCTUKOM
ruapoyaapauka. s ruapoyaapanka W150 (6”) dupmsr «Drill timey, KOTOpbIi MOXET OBITh HC-
10JIb30BaH JJIsi OypeHHs CKBaXHH JosioToM @190 MM, 3TH mapameTpbl COCTABIISIOT: OceBasl Ha-
rpy3ka — 15+30 kH, gacrora Bpamenus 4065 06/muH, pacxon xuakoctu 410 /¢ [2].

Kak BHIHO M3 NMPUBEIEHHBIX PACYETHBIX MAPAMETPOB, COOPYKEHHE HEDTSHBIX U Ta30BBIX
CKB&KHH C OOJNBIIMM CMelIeHHeM 320051 THAPOYAAPHBIM CHOCOO0M TpeOyeT MEHBIIHNX MO CPaB-
HEHHUIO C BPAIIAaTeJIbHBIM CIIOCO00M 3aTpaT sHepruu. CHI0BOe U HACOCHOE 000pynoBaHHE Oypo-
BOT'O arperara Ipy r'uipoyIapHOM OYPEHHH TO K€, YTO U IIPH BpaILaTeIbHOM OyPEHHH.

Tpu yaapHO-BpamareabHOM OypeHnH 3a00i pa3pyiiaercss B OCHOBHOM 3a CYET JAHHAMHYE-
CKHUX Harpy3oK, HalpaBJICHHbIX 110 OCH J0JI0Ta, YTO ITO3BOJISIET 3HAYUTENIBHO CHU3UTh HWHTCHCHB-
HOCTh €CTECTBEHHOTO MCKPUBIICHHSI CKBAKHH.

OCHOBHBIM HaInpaBJICHHEM UCCIIEOBAHHUI U1l BHEJPECHHS YAapHO-BPAIATEILHOTO OypeHus
SIBJISIETCSI BEIOODP THIIA M XapaKTEPUCTHK T'MAPOYJapHUKA, KOTOPBI Obl cMOr 3 peKTHBHO pabo-
TaTh B KOMIIOHOBKE HHM3a OYpPHIBHOI KOJOHHBI IPH OypPEeHHH IITyOOKHX CKBKHMH Ha HE(Th U ras.

IIpon3BOANTENIBHOCTS THAPOYJAPHOTO OYPEHUsS M TEMIIbl €0 Pa3BUTHS 3aBUCAT OT d(dex-
THUBHOCTH U HAJISKHOCTH PabOThI OYpOBOTO MHCTPYMEHTA, B KOTOPOM TJIaBHBIM 3BEHOM, KaK MOKa-
3aJ1 IPOMBILUICHHBIH ONBIT, SBISIETCS THAPOYJAPHUK, PA0OTOCIOCOOHOCTh KOTOPOTO OIPEASITHIIO
MPAKTHYECKOE CTAHOBJICHHE TUIPOYAAPHOr0O OypEHHUs B HACTOSIIEM U, 4TO HE MEHEe BaXKHO, OyIyT
OTIPEeAENATh 00BEMBI HCIIOIB30BaHUS ATOTO CIIOCO0a B MPaKTHKE OYpOBBIX paboT Oy ayIiero.

OCO0CHHOCTh PabOThl THIPOYJApPHUKA COCTOMT B TOM, YTO NEHCTBYIOIIME HAa OOEK CHIIBI
JIeTISTCS Ha IBE KaTerOPUH: PETYJISIPHbIE M HEeperyJsipHbIe (CToxacTuueckue) cuibl. K nmocinennum,
B YaCTHOCTH, OTHOCSITCSL CHJIBI OTCKOKA 0O¥Ka OT orpaHuuuTeliell (B OCHOBHOM HAaKOBAJIbHH), He-
peryJIsipHbIe COCTABIISIONIME CUIIBI TPEHHMS (IIONaJaHUE B ONOPBI YACTHYEK IIECKa, MEPEKOCH), a
TAKKe CHJIbI, BO3HUKAIOUINE B pe3yJsibTaTe KoJieOaHus KOJOHHBI OYpHIBHBIX TpyO M HEperyssp-
HOM pabOTHI MPYKUH.

Biusinne HCPETYJIAPHBIX CUJI MOXKET MIPOABIATHCA, B HaCTHOCTU, TEM CHJIBHEC, YEM 60J'lb]_l_le
MepeMeLIaloNINXCsl AeTalei, Ha KOTOpbIe OHU BO3ZeicTBYIOT. [03TOMY yBelMUYeHHE YHclia Kila-
MIAHOB HE TOJILKO YCIIOXKHSAET KOHCTPYKIIUIO THIPOYAApPHUKA, HO MOXKET SIBUThCA U MPUYUHON He-
CTaOWIBHOCTH PpabOThl THAPOYJAPHHKA, OCOOCHHO IIPU MCIIOJIb30BaHUHU 0oJiee BS3KUX MPOMBI-
BOYHBIX PaCTBOPOB.

Pabora ruapoynapHuka Hauboyiee palHOHalbHA, KOTJa OTCYTCTBYIOT NPOCTOM Ooiika B
KpalHUX NOJIOKEHUAX. B aToM ciayuyae 6oek OyneT HaXOAUTHCS B HENPEPHIBHOM KoJieOaTeIbHOM
JIBIDKEHHH, 9aCTOTa yIapoB BO3pAcTaeT U IPH MPOYMX PABHBIX YCIOBUSIX IIOTEPH SHEPIUH B pa3-
JINYHBIX 3BCHBAX CBEAYTCA K MUHUMYMY.

OmBITHI TIOKA3aJI, YTO JOMHHHPYIOIIAs CHJIa BO3HHKACT 3a CUeT TMAPOYAAPHBIX BOJIH, 1O-
CKOJIBKY HPH YCTaHOBKE MOTPY>KHOTO YHPYrOoro OTpa)kaTens HMPOAOJbHbIE KOJIeOaHHS KOJIOHHBI
OypHIBbHBIX TPYO Ha YCThE CKBaXXHMHBI [OYTH MOJIHOCTBIO ycTpaHstoTcs. Ha OypoBoit mpu sTom
CTaHOBHUTCS HEOOBIYHO THXO U MPEKpaliaeTcs BUOpaiys OypoBOro CTaHka.

BeiBoa: [IpumeHeHre yaapHO-BpalaTelIbHOro crnocoda OypeHnsi HAKIIOHHO HaIpaBIeHHBIX
CKB@XXHH ¢ OOJIBIIMM CMelIeHHeM 320051 MTO3BOJISET: COKPATUTh 3aTPaThl MOLIHOCTH HA BPAICHUE
KOJIOHHBI OyPUIIBHBIX TPYO; 00€CIEeUNTh ONTUMAIIBHYIO HArPY3KY Ha 3200l CKBa)XHHBI M YaCTOTY
BpalleHHs HHCTPyMEHTa AJst 3 GEKTUBHOTO pas3pylieHus 3a00s; He TpeOyeT mpuBiedeHus Ooee
MOIIHBIX HACOCOB, O3BOJISIET COKPATHTh HHTEHCHBHOCTD €CTECTBEHHOTO HCKPUBIICHHSI CKBAYKHH.

Jluteparypa
1. Tanmxymsn P.A., Kamuaua A.I'., Hukutua B.A. UrxeHepHble pacdeTsl pu OypeHUH
riryookux ckBaxuH. — M. : Henpa. 2000.
2. Karanor ruapoyaapaukoB OOO «/pumn Taitmy».
3. ScoB B.I'. Teopust u pacuer pabouHx NPOLECCOB THAPOYAAPHBIX OYPOBBIX MAIIMH.
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KOHTPOJIb KPYTSAIIEIO MOMEHTA ITPU CBUHYNBAHUNUA
93JIEMEHTOB KHBK

Eropos ILII.
epp_tver@mail.ru, OO0 «Ait lu D¢ HaBuratop», Mocksa, Poccust

IIpu c6opke kKoMITOHOBKH HU3a OypriibHOH KoaoHbI (KHBK) mpeBbimenrne MoMeHTa 3aTsDK-
KU Pe3bObl MOXKET MPUBECTH K €€ MOBPEKICHUIO PEe3bObI U, KaK CIEACTBHE, K CJIOMY B IpOIecce
Oypenus. Cnaboe KpemieHne pe3bOOBbIX COSTUHEHHI MOXKET MPUBECTU NPH OYpEeHUH K U3MEHe-
HHIO ITIOJIOKCHUS 33601>‘IHOFO JABUTATEIIA-OTKIIOHUTEIST OTHOCUTCIIBHO «HYJISD) TEJICCUCTEMbI WU
Jaxke K oTBHHYMBaHHUIO deMenToB KHBK.

Jlst KOHTPOJISL KPYTSALIEro MOMEHTa Ha MAIIMHHOM KJIIOYE UCIIONB3YIOTCS Pa3indHbIe MO-
TUQUKAI TEH30METPUYECKUX IpeoOpa3oBaTeliei, N3MEpSIONNX CHIIy HaTsDKeHUs Tpoca. Ha-
npumep, aatauk JJCT-H, KoTopslil ycTaHaBIMBaeTCs Ha TPOC MALIMHHOTO KITFOYa, MPOTrHbasi Tpoc
Ha HeOoubIol yron. Harsruasich, TpoC CTpeMHUTCS! BBIIPSIMHUTHCS W BO3JICHCTBYET HA JATYHK.
Vi3MepeHHOe AaTYMKOM yCHITHE IPONOPLMOHATIBHO CHIIE HATSIKEHUS TPOCa.

JlaT4nk ycTaHaBIMBaeTCS Ha TPOC YIEPKHBAIOIIEro Kitoda. MOMEHT, ¢ KOTOPBIM KIIIOY
yaepxKuBaeT TpyOy OT BpallleHHUs], PaBeH NPOU3BEICHHUIO CHIIbI HATSHKEHUS TPOCa Ha IUIedo JeiCT-
BHUS CHIIBI (paccTOsHKUE OT IIeHTpa TpyOsI 10 Tpoca). [lockonbKy BenmmumHA 1Ieda BO BpeMs pado-
ThI HE U3MEHSETCS, MOKA3aHUs JaTYMKA POHOPILHOHAIBHBI ACHCTBYIOIIEMY MOMEHTY.

Korma ximrou He mcronb3yercs, JaTYHMK, BUCSIINNA Ha €ro TPOCE, MOJKET YAapsThCs 00 OKpy-
JKAOIIME KOHCTPYKIMH M MOXKET OBITh MOBPEXAEH. [l NmpeqoTBpalleHus TOBPEXKICHUH NaTUUK
IO/IBEIIIMBACTCS HA KPOHIITEHH M3 KOMIUICKTa MOHTaXHBIX YacTei. [loBermmBaercs TakuM o0pasom,
4TO B paboy¥eM IMOJNOKEHHH, TPU HATSIHYTOM TPOCE, MOABEC NPOBHCAET, M KPOHIITEHH HE MellaeT
tpocy. Koraa tpoc npocnabisiercs, JaTYMK BICHET Ha MO/IBECE M HE yapsETCS O HOJ WIIH CTEHY.

B KOMIUIEKTE COBPEMEHHBIX OYPOBBIX YCTAHOBOK OOBIYHO MMEIOTCS TIOJIOOHBIE JaTUUKH,
[I0Ka3aHMs KOTOPBIX BBIBOAAT Ha MHAMKaTOpHOE Tabuo. [Ipu Hammuuu Ha OypoBOM CTaHIMHM I'eo-
JIOrO-TEXHOJIOTUYECKUX HMCCICNO0BaHMIl €€ MepcoHall yCTaHABIMBACT JOMOJIHUTENbHbIE TPUOOPHI
JUISt U3MEPEHHUs. MOMEHTa Ha MAIIMHHOM KJIIOYe, €CJIM 3TO MPEeJyCMOTPEHO JJOrOBOPOM Ha OKa3a-
HHE CEpBHCHBIX yCIyr. B mporecce mycko-HanaJouHbIX paboT JaTUMKK KaTHOPYIOTCS B MECTax
YCTaHOBKH, B COOTBETCTBHE C ATAJOHHBIMH 3HAYCHUSIMU HAaTPY30K.

OpHako B mporecce paboThl HHOT/A BO3HUKAIOT HELITATHBIC CUTYaIlUH:

— BBIXOZl U3 CTPOSI JaTUUKA U €ro 3aMeHa Ha JPYrod JaTyuK (C APyrMMH KOHCTPYKTHBHbI-
MU rabapuTaMy ¥, BO3MOXHO, C JPYTUMU METPOJIOTHISCKHMMH XapaKTePUCTUKAMH;

— TIOBPEXIEHHE TPOCAa HA MAIIMHHOM KJIIOYE M 3aMEHA ero Ha TPOC JPYroro JAuamerpa,
[PH 3TOM CTpeJia Mporuda H3MeHseTcs;

— HapyuieHus B paboTe MEpBUYHOrO MpeoOpa3oBaTess TEH30AaT4YMKa (HAmpHMep, BBIXOJ
13 CTPOSI CXEeMbI TEPMOKOMIIEHCAINHN), TIPH 3TOM JIaTYHK HPOJ0IDKAET paboTaTh, HO €ro MmokKasa-
HHS «IUIBIBYT» B 3aBUCHMOCTH OT ITOTOJHBIX YCJIOBHH.

Bo Bcex ommcaHHBIX BBILIE CITydasx HAOIIOJACTCs NCKa)KCHUE TTOKa3aHUH TEKYIIEro 3Hade-
HHS Harpy3KH Ha Tpoc. B psiie ciyuaeB yCTaHOBUTBH TAIIOHHOE 3HAYEHHE HATPY3KH UL TOBTOP-
HOW KaJIMOPOBKH JaTYMKOB HE MPEACTABIIETCS BO3MOKHBIM M3-3a OTCYTCTBHS Ha OypoBOil H3Me-
pUTENBHON ammapaTypsl. A Takue YCTpOWCTBa, Kak, HampuMmep, KpaH KazaHreBa, mo3Bossione
YCT@HOBUTH 33aJaHHYIO Harpy3Ky Ha TPOC MAIIMHHOTO KJIOYa IyTEM pETyJIHPOBKH JABJICHHS B
[THEBMOCHCTEME, B IIOCIIE/IHEE BPEMsI OTCYTCTBYIOT Ha OypoBBIX. B moJo0HbBIX cuTyarusax cOopKy
KHBK npousBoasr, OpHeHTHPYsICh HE Ha MOKa3aHHUs NPHOOPOB, a MOJIarasch Ha OIBIT PabOTHU-
KOB OypoBoii Opuransl. THOTIa 5TO MPUBOIUT K HETATHBHBIM MOCIEICTBHSIM.

B naHHO# cTaThe ONMUCAHO JOCTATOYHO MPOCTOE YCTPOWCTBO, MO3BOJIAIOIIEE HEMOCPENCT-
BEHHO Ha OypOBO# IPOM3BECTH KATHOPOBKY IPAKTUYECKU BCEX THIIOB IaTYMKOB, UCHOJIB3YEMBIX
B HAaCTOALLEE BPpEMs Ul USMEPCHUS KPYTALICTO MOMEHTA Ha MAlIMHHOM KJIKOYEC.

Cxema ycTpoiicTBa npescTaBiieHa Ha puc. 3. Kopmyc 1 npencrasisier co6oii )XECTKyI0 paMHYO
KOHCTPYKIIMIO, Ha OJTHOM M3 MOMNEPEYHBIX OAIOK KOTOpOoi 3aduKcupoBaHa (prBapeHa) MpoyninHa 2.
[Mpoymuna 3 npuBapeHa Kk OONTY WM IIMHIbKE, pe3b00Bast 4aCTh KOTOPHIX yCTaHABIMBACTCS
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B oTBepcTHe 11 Ha 1pyroii nonepeuHoit Oaike u GpukcupyeTcs rnpu nomolny raiiku 9. B npoymmu-
HBI 2 U 3 TPOJEBACTCS TPOC, UCHOJIB3YEMBbIil B MEXaHW3ME MAIIMHHOTO KIo4a, U (QUKCUPYeTCs
3axuMamu 4. HaTsbkeHHe Tpoca peryiupyercs BpalieHHeM raiiku 9 mo pesn6oBoit wactu 10.
Ha tpoc ycranaBimBaercst TEH304aTUUK 6 C YyBCTBUTENBHBIM 3eMeHToM 7. Kabens 8 TeH3onar-
YHKa CBSI3aH C KOHTPOJIBHO-U3MEPUTEIBHOM amapaTypoil.

Harspkenue raiiku 9 ¢ pa3innuHbIMH MOMEHTAMH 3aTSDKKH, CO3aET pas3InyuHble yCUIHS Ha-
TsDKeHHst Tpoca 5. IIpy 9TOM Ha KPEeHEXHBIX 3IEMEHTaX TeH30aT4iKa 6 NU3MEHSETCs CTpela Ipo-
ruba Tpoca, OKa3bIBasi pa3IMYHOE JAaBJICHUE HA YyBCTBUTEIbHBIH AEMEHT 7. 3HAUCHHS JaBIICHUS
Ha YyBCTBUTEJIBHOM 3JIEMEHTE 7 PErHCTPUPYIOTCS H3MEPUTEIIBHOI anmnapaTypoi.

Taxum oOpa3om, co3aBasi pa3IMYHbIE MOMEHTHI 3aTSHKKU Ha Pe3b00BOM COCAMHEHUH U pe-
TUCTPUPYS YCHIIME HATSDKEHHS TPOCA, MOXKHO MOCTPOUTH KATHOPOBOYHYIO XapaKTEPUCTHKY TEH-
30/1aT4YMKa, YCTAHOBICHHOTO Ha TPOCE 33/IaHHOT0 TUIIOpa3Mepa. KannbpoBodHas XxapakTepuCTHKa
npeJcTaBiseT co0oi KPUBYIO, Kax/Jas TOYKa KOTOPOH OTOOpakaeT COOTBETCTBUE MEKJLY YCHIIH-
eM HaTshkeHus Tpoca (kH, T, Kre u T.1.) ¥ IOKa3aHHEeM TeH30JaT4YHKa, 3a()MKCUPOBAHHBIM HU3Me-
putensHO# anmapatypoit (MA, B, koxst ALIT u T.1.). MOMEHTHI 3aTsKKH pe3b00BOTO COeIMHE-
HHSI MOXKHO PETYJIMPOBATH C TOMOLIBIO THHAMOMETPHYECKHX KITIOUCH pasIMIHbIX MOJU(PHKAIIMIL.

IMonyuynB kaaMOPOBOUHYIO XapaKTEPUCTUKY Ha MCIBITATEILHOM CTEHJIE U YCTAHOBHB TEH-
30[1aTYMK HAa TPOC MAIIMHHOIO KJII0Ya, MOXKHO paboTarh, UMes OCTOBEPHYIO MH(OPMAIHUIO O
MoMeHTax cBuHuuBaHuUs anemeHToB KHBK.

OIHHM U3 OCHOBHBIX BOIIPOCOB TIPU HU3TOTOBJICHHH HCHBITATEILHOIO CTEH/IA SIBISIETCS pac-
4ET B3aMMHOT'O COOTBETCTBHSI MOMEHTA 3aTSHKKU Pe3bObl OT OCEBOTO YCHIIUS Pe3b0OOBOTO COEAH-
HeHUs (M, COOTBETCTBEHHO, HATSHKEHUS Tpoca). ['JTaBHBIM 00pa3oM Ha pacyér BIMSIOT TaKUE I1a-
paMmeTpsl, KaK TUI pe3b0bl (reomeTpus mpoduiist), TuaMeTp pe3bObl, BUABI MATCPHAIOB, U3 KOTO-
PBIX H3rOTOBJICHBI OOJIT U raiika, a TAKKe OT CBOMCTB MPUMEHSIEMbBIX CMa304HBIX MATEPHAIOB.

B texnuueckoit muteparype [1, 4, 5, 6, 9] onmcaHbl pa3nuvIHbIE METOTUKH LIS PAcUYETa 3aBU-
CHMOCTEH 0CEBOTO YCHJIMS OT MOMEHTA 3aTsDKKH pe3bObl. B kadecTBe mpuMepa MpoBenéM CpaBHU-
TENBHBIN aHATN3 Pacu€Ta Mo ABYM Pa3IMYHBIM METOAMKAM JJISl METPUIECKOi pe3sobr M20. Bonter
U raiikil JAHHOTO TUIIOpa3Mepa pe3bObl JOCTATOYHO YacTO MCHOJIB3YIOTCS Ha OYPOBBIX yCTaHOBKAX,
YTO MO3BOJISIET HCIOIB30BATh HX JUISl U3TOTOBJICHHUS KATMOPOBOYHOIO YCTPOMCTBA.

OCHOBHBIE HJIEM METOIMK PacuéToB IpeJcTaBleHbl B rpaduuyeckux martepuanax. Ilepsas
METOJMKa OCHOBaHA Ha F€OMETPHYECKOM pacuére passIMYHbIX CHJI, BOSHUKAIOIIUX TIPU CO3IaHUH
0CEeBOI Harpy3ku B pe3bOOBBIX COCAMHEHSAX, U MOCTPOSHUHM MX BEKTOPHBIX Auarpamm. Bropas
METOJMKA OCHOBAHA Ha MCIIOJb30BAaHUHM IMITUPHYECKUX 3aBHCHMOCTEH, MCIIOIb3yEeMbIX JUIs HH-
JKEHEPHBIX pacu€ToB pe3b0OBBIX COSIUHEHHH B COBPEMEHHOM MAIIMHOCTPOCHHUH.

CpaBHUTENBHBIN aHANN3 Pe3yJIbTaTOB JBYX IPEACTABICHHBIX METOIOB, ITOKa3bIBACT, YTO
pacxokIeHue B pacu€Tax OJHHX U TeX e napameTpoB He npebimaer 10%. Takum obpazom, oba
METOo/1a pacu€ToB MOXKHO HCIIOJBb30BaTh Ha MMPAKTUKE IPH pabOTe C HCIBITATEIbHBIM CTCHIOM.
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OB30P CITIOCOBOB THTEHCUO®UKALNINU ITPOLECCA
PA3PYIIEHMS I'OPHBIX TTIOPO/

Jeywmesa E.JI.
Leusheva.ekaterina@mail.ru, HarmonansHb1i MHHEPAITEHO-CBIPHEBOI
ynusepcuret «I'opuslit», Cankt-IletepOypr, Poccust

IIpouecc OypeHHs CKBaKHMH CIIOXHBIH M JTIOPOTOCTOSIINI M HENb3sl C YBEPEHHOCTHIO CKa-
3aTh, YTO CIIO)KHEE, MIPOXOJKA B TIMHUCTBIX IUIACTHYHBIX MOPOJAX, B CIaOOCIIEMEHTHPOBAHHBIX
HeCKaX MIIH )K€ B Pa3pe3e CI0KEHHBIM TBEPIBIMH TOPHBIMHU ITOPOJIAMH.

MHOro BHUMaHUSI YIeJICHO UCCIENOBATEIIMH OYPEHHUIO B IIIMHUCTBIX MOPOJAX, HPEIIoNKe-
HBI Pa3JIMYHbIE COCTaBbl MHIMOMPYIOLIMX PACTBOPOB M MOAPOOHO U3YYeH MEXaHW3M HaOyXaHUs
riH. [Ipobnemam OypeHust B cabOCIEMEHTHPOBAHHBIX MOPOAAX TaK )K€ MOCBSIIEHO OOJBIIOE
KosmuecTBO padot. Llenb naHHO# paboOThI — pacCMOTpEHHE Pa3IMYHBIX CIIOCOOOB MHTEHCH(HKa-
UM TIpoIiecca pa3pyLIeHHUs IOPO/| MOBBIIIEHHOH TBEPIOCTH, BElb NpH OYypPEeHUH B TBEPIBIX TOp-
HBIX MOPOJAax MPOUCXOJHUT YBEINUCHUE DHEPro3aTrpaT Ha paspyllieHUE MOpOAbl Ha 3a00e U CHHU-
#aercst 3QHEKTHBHOCTh OypEeHHs B LIETOM.

Hurencudukauus npouecca pa3pyLIeHHs ITOPOJ MOKET OCYLIECTBIATHCS IIyTeM IpeaBapH-
TEJIFHOTO ociabiieHne TOPHBIX MOpoJ (IIpouecc, IpH KOTOPOM MacCHB M3MEHSET CBOM (DH3HKO-
MeXaHHYeCKHe CBOICTBAa B CTOPOHY CHM)KEHHS MOKazaTeneil mpounoctu). Tak aBropom [1] cmo-
COOBI OCTa0JICHNS TOPHBIX IOPOJI C )KECTKUMH CBSI35IMU Pa3/ieISI0OTCS Ha IIATh KJIACCOB:

— MeXaHuueckue (HapesaHue WM OypeHue Ieseil, HarHeTaHue BOABI B IUIACT IOJ| BBICO-

KHM JJaBJICHUEM, THIPOB3PBIBAHNE, PHIXJICHUE TIOBEPXHOCTH MacCHBa);

— TepMHYeckHe (OJHOCTOPOHHHMI HarpeB, IIyOOKOE OXJaXKICHHE XUAKUM a30TOM, HC-

10JIb30BaHUE 3HAKONIEPEMEHHBIX TeMIIEpaTypHbIX BO3/ICHCTBYI),

— XuMmuyeckue (IprUMeHEeHHe OBepXHOCTHO — akTuBHBIX BenlecTB (ITAB) B kauectse mo-

HHM3UTENEeH TBEPAOCTH, PACTBOPEHHUE LIEMEHTHPYIOLIETr0 BELeCTBA KUCIOTaMH. ),

— Ouonornveckue (MCMOIb30BaHKUE PA3IUUHBIX OaKTEepHid)

— TEXHOJIOTHYeCKHUe (UCIIONb30BaHUE OTXKHMMA, HACBIILICHHE MAaCCHBa Ia30M.).

B pabore [2] npencrasieHa kinaccupuKaIisi BOSMOXHBIX CIIOCOO0B MHTEHCH()HUKAIINHU Pa3-
PYLICHHS TOPHBIX ITOPOJ, OCHOBHBIC U3 HUX:

1. YBennueHne MHTEHCUBHOCTH — CHJIBI CTaTMYECKOW SHEPruH (MMITyJIbCa) Ul JUHAMHYE-
CKOT'0 BO3JeHCTBUS HAa HOPOAY.

VBennueHHe HHTEHCUBHOCTH MEXaHUUECKOTO BO3/ICHCTBHUSI HA KPEIIKYIO TOPOLY OrpaHHde-
HO PSZOM NPHYKH, B YACTHOCTH MEXaHHYECKOH MPOYHOCTHIO 1 M3HOCOCTOMKOCTHIO caMoro pado-
4ero MHCTpyMeHTa. [1oaToMy mpeacTaBisieTcsi Leldeco00pa3HbIM YBEJIMYEHHE HHTCHCUBHOCTHU 3a
CYET TUJPOANHAMUYECKOTO BO3JICHCTBHS.

Ha ocnoBanuu 3toro cnocoba aBropamu [3] pa3paboTaH rHIpOyAApHHUK, KOTOPBIA 3a CH4ET
MEePEKPBITHS MOTOKA PACTBOPA, CHIPKAET JIAaBJEHHE IOJ MOPOJOpa3pyIIAIOIM HHCTPYMEHTOM,
YTO NMPUBOJHT K CHIDKCHHUIO IPOYHOCTH ITOPOABI 1 YBEIHYCHUIO CKOPOCTH ITPOXOJIKH.

2. YBenu4eHue JUITENbHOCTH YAAPHOTO MEXaHNIECKOTO BO3JICHCTBUS HA TIOPOAY.

DTOro MOXXHO JOOUTHCS IPUMEHEHHEM KpPaTHBIX yJIapOB, HAYAIO ICHCTBHS KAXIOTO U3 MO-
CJISITYIOIMX COBMAAET C OKOHYAHUEM JISHCTBHS MPEABIAYIIEro.

3. Vcnone3oBanue GU3MKO-MEXaHUIECKUX CBOHCTB TOPHBIX MTOPOJ.

HW3BecTHO, UTO paspylleHHe Teda MPOUCXOJUT IPH 3HAYUTEIBHO MEHBIINX IPHIIAaraeMbIX
HaNpsDKCHUSX CIBUIa U pacTsDKeHus, 4eM cxartus. CiienoBaTenbHO, MHTEHCH(UKALKS Mpolecca
MOXXHO JOOHMTBCSI IPH MCIIOJIb30BaHUN MEXaHU3MOB (M (opM 3a00s), MO3BOJSIIOMINX OOIBIIYIO
4acTh 32005 pa3pylarTh 3a cueT AedopManuii cIBUra U pacTsKEHuUsI.

4. PariMoHaJIbHOE HCIOJIb30BaHHUE HAIPSDKEHHOTO COCTOSHUS NMPHU3a00MHON 30HBI M ONTH-
MaJbHOH (opMBI 3200s1.

Ecin okOHTYpHTH TepuMeTp 32005 BBIPAaOOTKH HETJIyOOKO# LIENbI0, TO BO3HHKAET pacipe-
JIeJICHNe HATPsDKEHUH, TO3BOJISIONIee MPH 3HAYUTENIBHOM TIyOHMHE 3ajeraHus HOopoJ| pa3pyliaTh
LEHTp 3005 MPAaKTUYECKU 03 MEXaHUUECKUX HArpy30K.
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5. BiusiHue TeMIepaTypHOro (hakTopa U NpeaABapUTENIbHBIX BHYTPEHHUX HATIPSDKCHHUIL.

V3MeHeHHe TemmepaTypbl MEHSAET JONTOBEYHOCTh TENa MOA Harpy3KOoil M ero IpOYHOCTb.
Ipu pa3pymeHun NPOUCXOAUT HEPABHOMEPHBIH HArpeB MOPOJbI, H3MEHEHHE TEeMIIepaTyphl CO-
IPOBOXKAETCS BOSHUKHOBEHHEM TepMOHANpsDKeHHH. [IpH 3HAYNTEIBHOM TEILIOBOM IOTOKE, Ja-
IOIEM CHJIBHO — HECTallHOHApHOE TEeMIIEpaTypHOE I10J1€, BO3HUKAIOT HAINPSDKEHUs! PAaCTATUBAIO-
IIUX WX CKaIbIBAIOIINX BEIMYUH, ONaronpUATHBIX IJIA IIPOLECca Pa3pyLICHHS.

6. MI3MeHeHHe MOBEpXHOCTHON SHEPTUH TOPHBIX MOPOL.

YMeHbIIeHNEe TTOBEPXHOCTHON SHEPTHU TBEPAOTO Tela SKCIOHCHINANbHO yMEHbIIAeT ero
JIOJITOBEYHOCTD I10]] HArPY3KOH, T.€. CHHXKAET €ro MpoYHOCTb. [l NPaKTUYeCKOro yMEHbIICHUS
BEIIMYHUHBI IIOBEPXHOCTHOIO HATSDKEHHS TBEPJOTO Tela MOXHO HCIIOIb30BAaTh BHYTPEHHHMIT aj-
copOuronHbIi 3¢ dexr, T.e. ancopouuio [TAB Ha BHYTpEeHHHX MOBEPXHOCTSX pa3zielia 3apobliie-
BBIX MHKPOTPEIIHHAX Pa3pyIICHHS.

BaxxubIM akTopoM MHTEHCH(HUKAIMU Mpoliecca OypeHHs TOPHBIX MOPOJ SBIISETCS BO3/EH-
crBue Ha HUX ITAB. TIOBEpXHOCTHO — aKTHBHAs Cpefia BIMSACT Ha XapakTep AedopMaluy U pas-
pYyILICHUs TBEPABIX Tell, IaBHBIM 00pa3oM, B OKPECTHOCTSIX OCTPBIX (TYNHKOBBIX) KOHIIOB Pa3BH-
BalOIUXCS TpemuH. TakuMm o6pa3oM, B obiacTsax AedopMaluy TBEPIOTO Tella aJCOPOLOHHOES
BIIMSHUE CPENIbl IPOBOAUT K U3MEHEHHIO () (EKTUBHOI MOBEPXHOCTHOH 3HEPTUM, IPHXOASIIEHCsS
Ha €JUHMIYy MOBEPXHOCTH, YTO U OOYyCIaBIMBAET W3MEHEHHE MPOYHOCTHBIX CBOWCTB TBEPIOTO
Tena. [IpuMeHsemMble IpU 9TOM BENIECTBA — IIOHU3HUTENU TBEPAOCTH, IOTyUYHIH Ha3BaHHUE PearcH-
TOB — AeTeprenros[4, 5].

OreHKa CIOCOOHOCTH JKHAKOCTH BIIUATH HA TBEPIOCTh TOPHOU IMOPOABI 10 HCXOAHON BENIH-
YHMHE IEKTPUUECKOr0 CONPOTUBIIEHUsI paccMaTpuBaercs B pabote [6]. [To MHEHHIO aBTOPOB, Ta-
Kasl OLleHKa OyZeT TeM BepHee, 4eM MeHee pacTBOPHUMEH KOMIIOHEHTHI TOPHOH HOPOJBI B PacTBO-
pe. B pesyibrare ucciaenoBaHus BIUSHUS XKUAKOCTEH Pa3IMYHON Ha4yalbHOH AJIEKTPOIPOBOIHO-
CTBIO HAa XapaKTEPUCTHKH MOPOABI CIIETaH BBIBOJ, YTO I OOJEr4eHNs pa3pyIleHUs TOPHOI 1I0-
pozbl pu OypeHUH IPOMBIBOYHAS KHUAKOCTb JIOJKHA 00€CIeYnBaTh HEe TOJIBKO PEIaKCaluio He-
PaBHOBECHOTO 3JIEKTPHU30BAHHOTO COCTOSHHS, BOSHHKAIONIETO NP Pa3pylICHAH HOPOJIBL, HO U
CO3/1aBaTh Ha MOBEPXHOCTH pa3pyllaeMbIX MUHEPAJIOB MOJICKYJISIPHbIE CIIOH, CHIIKAIOLIUE TPEHUE
MeXIy pa3pyLICHHBIMH MHHEpaIaMu.

Hcxonst u3 BBIIEU3IIOKEHHOTO, MOXKHO CJI€aTh BBIBOJ, YTO CYLIECTBYET JOCTATOYHOE KO-
JIMYECTBO CIIOCOOOB MOBBIMICHHS HMHTCHCU(DUKAINH IPOLEcca pa3pyIIeHHs IIOPOJ, HO MOBBIIIE-
Hue 3G GeKTUBHOCTH OypeHHs ¢ IPUMEHEHHEM PEarcHTOB — JICTEPreHTOB SBJIACTCA MEHEe dHep-
TO3aTPATHBIM U C IPAKTHYECCKOH CTPOHBI 60JIEC BBITOIHUMBIM.
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BYPEHUE CKBA’KWH BHE 3EMJIN

Koanbuyk B.C.
vlada.1995@inbox.ru, HarpoHanbHbIi MUHEPaIbHO-CBIPbEBOH YHUBEPCUTET «[ OpHBIHY,
Cankr-IletepOypr, Poccus

20-i1 BeK CTaJl HAYaJIOM 3pbI U3yYECHHsI KOCMUYECKOr0 IPOCTPAHCTBA C MOMOILBIO TOCTOSTH-
HO COBEpIICHCTBYIOIIMXCS aBTOMAaTUYECKUX M MHJIOTUPYEMBIX anmnapaToB U npubopos. Baxnas
POJIb B U3yYCHUH Pa3sHOOOPA3HBIX KOCMUYECKNX OOBEKTOB OTBOAUTCS OYPEHHIO, ONPOOOBAHUIO U
HCCIIEIOBAaHHIO CKBAKUH PA3IMYHOTO Ha3HaueHHs [2].

Jlynnas npozpamma

16.07.1969-26.07.1971 — «Apollo-11, -12, -14, -15» (CILIA). Beicaaka denoBeka Ha Jlyny,
cOOp JYHHOTO TPyHTa M TIOPOJ C ITOBEPXHOCTH M CKBaXXMH. [lepBble 00pa3sIbl JIyHHBIX TOPHBIX
mopo (KEPHBI JMAMETPOM OKOJIO 2 cM) OBLIH MOIYYeHbI «ANOIIOHOM-11%» ¢ MOMOIIBI PyYHBIX
3a0MBHBIX TPyO4aThIX TPYHTOHOCOB. BiaBimBaHue U M3BJICYEHUE TAKOTO IPYHTOHOCA OCYIIECTB-
JISUIOCH C TIOMOIIBIO PBIYaKHOTO IPUCTIOCOOIECHUS IPOCTBIM HAXKUMOM pYKH. ['TyOuHa CKBaXKMH
10 MEpE COBEPIICHCTBOBAHUS KOHCTPYKIIMH TEXHUYECKUX CPEICTB OypeHUsl yBeIU4miIach ¢ 15 cm
mo 3.0 M (Apollo-15). B skcnemuumu «AmosuioH-15» ObLT yCHEIIHO WCMBITaH yIPaBIIsIEMbIit
BPYYHYIO JYHOXOJl, HA paMe KOTOPOTO 3aKpeIussuics 3JIeKTpoOyp, OCHOBAHHBIH Ha IPUHIMIE
yIapHo-BpamiaTensHoro Oypenus. KepHsl B mponecce OypeHus OTOHPaNInCh U3 TyHHOTO TPyHTa U
HOPOJI B/IOJIb TPACCHI IBMKEHUS JyHOX0/1a. Beero 6bu10 mpoOypeHo okoso 30 cKBaXKHH, a OOLIHi
00BpeM mpob ¢ moBepxuocTH JIyHbI coctaBmi okoio 350 kr [5].

12.09.1970-09.08.1976 — «Jlyna-16, -20, -24» (CCCP). OnHa u3 OCHOBHBIX IIeJlei IMpo-
rpaMMbl — UCIIBITAHHE Pa3padaThIBAEMOr0 aBTOMATHYECKOro OypOBOTO YCTpOWCTBA Uil aBTOMa-
THUYECKOTO MOJTYYESHHs KEPHOBBIX MPO0, KAK U3 PBIXJIOrO JIYHHOIO IPYHTA, TaK U U3 MOHOJIMTHBIX
nopoJ. B pesynbrare ycnemHbX UCIBITAHUI DIyOHHA MPOOYPEHHBIX M ONPOOOBAHHBIX CKBAKUH
yBenuumiack ¢ 35 cMm («Jlyna-17, -20») no 3.0 m («JIyna-24»). Ha 3emiro Gbuto mocraineno 300
r o0Opasios [4, 6].

B 2017 r. mnanupyetcsa poccuiickas muccus «Jlyna-Pecype» ¢ aBToMaTndeckuM mocanoy-
HBIM aIlapaToM, COJEpsKalliM yCTPOWCTBO AJisi cOOpa rpyHTa | IOPOJ, KaK C IIOBEPXHOCTH, TaK
U CKBO)KHH IIIyOMHOM 110 2 M B CIELMANbHBIE KATCYJIbl, KOTOPbIE IPEINoiaraeTcs BO3BpalaTh Ha
3eminto mapTusMH B 6-7 wTyK. B mumanax syHHO# nporpammel Kuras — 3amyck B 2017 r. aBToMa-
THYeCKON craHnuu «Yaubd-5» mas orOopa M JAOCTaBKH A0 2 KT 0Opa3lloB JIYHHOTO TPyHTa Ha
3emmo. [Tocanounslii annapat muccuu «Jlyna-I'mo6» 2019 (Poccust) Oyzer uccineqoBarh MHOBEpX-
HOCTB JIyHBI KpUOTEHHBIM OypeHHeM 0 TIIyOHUHBI [BYX METpOB [5, 6].

Mapcuanckas npoepamma

20.08.1975 — «Viking-1, 2» (CILIA). ITocanka Ha Mapce, uccienoBaHie COCTaBa TPyHTa U
0TOOp MPOO C MOMOIIBI0 KMEXaHUYECKOH pyKu» [S].

10.06.2003 — «Spirit» 3agadyamMu MuccHr OBUIO U3yYSHHE TOPHBIX OPOJ M ITOYB IMOBEPXHO-
ctu Mapca, onpejeneHue cocTaBa U paclpeneseHusl ClaraolinX UX MHHEPAIoB ¢ MOMOLIbIO all-
MasHoro Oypa. [JyOrHa MUKPOCKBaXHH — 5 MM, tuametp — 45,5 mm [4, 5].

7.07.2003 — «Opportunity» JleTanbsHoe n3ydeHue IIaHeThl aBTOHOMHBIM CaMOJBIIKYLITUMCS
ycTpoiicTBOM — MapcoxofoM. Brikonana Tpanmies aimuHo# 50 cM u niryouHoit 10 cM [5].

4.08.2007 — «Phoenix» ITouck Bozisl Ha Mapce ¢ IOMOIIIBI0 aBTOMATHYECKOTO TIEPEIBIKHOIO
MOJIYJIsI, OCHAIICHHOTO PYKOH-MaHHUIIY/IATOPOM UTHHOM B 2 M 35 cM 1u1st oTO0pa npo0 Jibaa 1 rpyH-
Ta (¢ rryouHsl 10 50 cM) M JOCTaBKM MX HA aHAIM3 Ha OOPT MOCa0YHOr0 MOIyIIsl. B mporecce uc-
cJIe1oBaHMs OblIa BHIKOIIAHA TPAHILES JUIMHOH 35 cM, mmpHHOH 22 ¢M u nryouHoit 25 cMm [5].

26.11.2011 — «Curiosity»Ilonck Bo/ibl B MAPCHAHCKOM IPYHTE U OCTATKOB OaKTEepHil, KOTO-
pbie Moryii obutath Ha Mapce. [IpoGypeHa MUKpOCKBa)KHHA NIIyOUHON 7 CM M IIUPHUHOM 2 cM [5].

«Mapc-79», «Mapc-5SM» (CCCP) neyaaBimecst mporpammsl 3akpsiTel B 1977 1. «Doboc -1, -2»
1988 (CCCP). [ocraBka CA Ha moBepXHOCTh ciyTHHKa Mapca ®oboca — ocrajiach HEBBITIOJ-
unenHoil. Poccmiickass AMC «Mapc 96» ¢ nBymsi meHerparopamu (yJapHBIMH 30HAaMH), BHeE-
NPSIOIMMHUCS B MapCHaHCKUil IpyHT, ¢ 10 HaydyHBIMH MPUOOpPaMHU HAa KaXKIOM. DKCIICIULIUS
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«®oboc-I'pynt» 2011 — poccuiickast AMC i 1ocTaBku 00pasLoB IpyHTa CO CITyTHHKa Mapca
®doboc Ha 3emito — HeyaauHo 3aBepinmnacek B 2012 [5, 6].

Ilorepnen aBapuio Ha Mecte nocanku KA «Mars Polar Landery (CILIA) 1999 — muccus o
MOMCKY JIb/Ia B MAPCHAHCKOM TPYHTE M OLIGHKH €TI0 KOJMYECTBa, B COCTAaBE C 2 MEHETPATOPaMH
«Deep Space 2» — Heynpapisemble 0aNIMCTUUECKUE KaICyJIbl, KOTOPbIE JOJKHBI ObUIM OTJE-
JIUTBCS TIEpe]T BXOAOM B aTMOc(epy U, JOCTHTHYB IOBEPXHOCTH, YIIIyOUTHCS B TPYHT U Iepenath
cBefeHus o ero cocrase. «burip-2» (ESA) 2003 — nocaiouHbIi MOk ¢ OypOBBIM MEXaHU3MOM,
TpeaHa3HauYeHHBIH 1T uccaenoBanuii Mapca [5].

IInanupyrotes: mapcuanckas muccus «Mucaiity (HACA) 2016, kotopast Oynetr uMetb Oyp
rIyOuHOMU 10 6 M ¢ JaTYMKOM Ha Kaxkable 10 cM IpyHTa AJIs €ro ucciieoBaHus 0e3 JOCTaBKH Be-
mwectsa Ha 3emimo. «Mars Sample Return Missiony (HACA) 2022 muccus st cobopa o0pa3nos
MapCHaHCKOTO IpyHTa M JIOCTaBKa €ro Ha 3eMIIl0 s MOCHeIyIONero aHanusa. Poccuiicko-
eBporneiickas nporpamMmma «Ok3oMape» 2016 ¢ OypoBbIM yCTPOHCTBOM JUIMHON 2 M, KOTOPbIH MO-
KeT paboTaTh B pa3IMYHBIX 10 TBEPJOCTH OpoJax [5, 6].

Hccneoosanue Benepoi

30.10.1981-04.11.1981 — «Benepa 13, 14» (CCCP). Ilpomum uctisiTaHus CrielHaNbHBIE Oy-
POBBIE YCTPOWCTBA C aJMa3HbIM MOPOAOPA3PYLIAIONIMM HHCTPYMEHTOM M YHUKAJIBHOTO repme-
THuHOro peHtreHorpada. Ipoiinena ckBaxuna rryOuHOI 3 cM, 0TOOpaHbI, IEPEMEILEHBI B Iep-
METHYHBIN peHTreHorpad u HCCiie0BaHbl 00pa3ibl MOBEepXHOCTH Benepst [4, 5].

15.12.1984-21.12.1984 — «Bera 1, 2» H3yuenue mnanetsl BeHepa, ee armocdeps! u MuHe-
paspHOTO coctaBa, u koMeThl [amnest. ['pyHTo3abopHoe ycTpoiictBo (Oyp) mposeio 3abop u aHa-
JIU3 TPYHTa B MecTe nocaiaku [4, 6].

Uzyyenue komem u acmepoudos Conneynoii cucmemvl

7.02.1999 — «Stardus» (CIIA). Muccus k xomere Wild-2 nnst coopa u 10CTaBKH Ha 3eMIIIO
KOMETHOTO BEIIECTBa, OMpOOOBaHME KarCylbi-cadyka co 132 sueiikaMu, HAIOJHEHHBIMU a’3pore-
JeM. Asporesesble JIOBYLIKH pabOTalOT HACTOJBKO MATKO, YTO B HMX HE Pa3pyIIAoTCs Aaxe
XPYIKHE OPraHMIECKHE MOJICKYJIBI, «HAJIHIIINE» HA KOCMUYECKUE YacTHIbL. OOpa3iisl KOMETHOTO
BelIecTBa(IbUIM) YCIEIIHO J0CTaBICHbI U U3y4YeHsI [S].

9.05.2003 — «Hayabusa» (SInonus). V3yuenus acrepouna Mrokaea. Criocob momyueHus 00-
pa3uoB rpyHTa — OOMOApPAMPOBKA, B pe3yNbTaTe CTOJIKHOBEHHUS 30H/A C aCTEPOUIIOM U BBIOPOCOM
BellecTBa. [epMeTHYHas Karcysia ¢ 5 MI BeIecTBa OJ1aromnoinyYHo Ipu3eMIniIach Ha 3emie [4].

2.03.2004 — «Rosetta» (EKA). Hccnenoanue xomersl 67P/UypromoBa — I'epacumeHko.
Bsstue obpasua rpynta. [lonbiTka neporo OypeHust KOMETBI OKa3aslach HeynadHoil [4].

4.07.2005 — «Deep Impacty (CILIA). OnpoboBanue 30HIa «Impactory, MPEACTABISIBLIETO
co0oif MenHYI0 TOpIely, HAUMHEHHYIO HCCIIeJOBaTeIbCKON anmaparypoil. 30HI Ha OrpOMHOM
CKOPOCTH CTOJIKHYJICSI C KOMETOH M Pa3pyLIMIICS, B pe3yJIbTaTe 4ero NpOM30LIe] MACCUBHbIN BbI-
Opoc KoMeTHOro BemecTBa oobemom npumepHo 10 000 T [5].

IInanupyercsa uzyuenue miaHer ColHEeUHON cCHCTEMBI M UX CIyTHHKOB: «Jlammac-IT» 2023
(mo u3ydenuto cnytHuka lOnutepa — ['aHuMena) eBpornecko-aMepUKaHCKO-STIOHCKO-POCCHHACKHUIA
npoekT, Brmovaromuit CA ¢ 6ypoM 10 ri1yOuHBI 2 M, CIIOCOOHBIM PAacIIaBUTh MOJIYMETPOBBIH
cioit npaa. PesynpraThl mpexmnonaraercs mnepenaBaTh Ha 3emilto uepe3 perpaHcisrop. «Titan
Saturn System Mission» 2029 — coBmecTHbIN TpoeKT NASA u ESA nns nzydenust CaTypHa u ero
cnyTHHKOB: TuTana 1 DHIeNnaa, ¢ MOMONIIBIO II0CAI0YHOT0 MOy [5, 6].
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TAMITIOHA’KHBIE PACTBOPBI /IUIS1 KPEIIJIEHUSI HAKJIOHHO
HAIIPABJIEHHBIX CKBAYKWH
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Canxkr-IlerepOypr, Poccust

CoxpaHeHHe YpOBHS J0OBIYH YIJICBOJIOPOAOB JOCTUTACTCS YBEIHMUCHUEM 00BbEMOB OypeHHs
U BBOJOM B JKCIUIyaTal[HI0 HOBBIX MECTOPOXK/ICHHIA, a TakKe MOBBILICHHEM d(P()EKTUBHOCTU HX
pa3pabotku. B Hacrosmiee Bpemst HanOosee nonHas v d(G¢eKkTHBHas pa3paboTka HedTera3oBbIX
MECTOPOXKACHUIT OCTUraeTCsl CTPOUTEILCTBOM CKBaXKHUH C HAKIOHHBIMH M TOPU30HTAIBHBIMH
npodunsamu [1, 2].

IIpoMbICIIOBBIC JTaHHBIE CBUACTEIBCTBYIOT O TOM, YTO KayeCTBO LEMEHTHPOBAHHUS TaKUX
CKBa)XMH HIKE, 4eM BepTHKaIbHBIX [3]. HekauecTBeHHOE 1IeMEeHTHpOBaHKE U pa3olbiueHue ¢ito-
HI0COIeP KAINX TUIACTOB A0 CHX HOP MPECTaBIISIOT COO0H BaXHYIO M TPYAHO peIIaeMylo Ipo-
OneMy, KOTOpasi MOKET CTaTh NMPUYMHOMN MPOPHIBOB BOABI M3 COCEIHUX ILIACTOB, HOATATMBAHUS
IIOJIOIIBEHHON BOJIBI K Iep(OopallnOHHBIM OTBEPCTHSAM, IPOPBIBOB I'a3a U3 COCEJHUX ILUIACTOB M
ra3oBOH LIANKH K NMepQopalioHHbIM OTBEPCTUSIM, NOTEPh HE(TH M rasa 3a cUeT UX NEepeToKa B
IUIACTHI ¢ HU3KUMH IUIACTOBBIMU JIABJICHHUSAMHU M IPU(OHO00pA30BAHMI U 3aTPs3HEHHS HEP U OK-
py’KaroIei cpeabl.

[Ipn pemennn npoGiieM HEKaYEeCTBEHHON IIEMEHTUPOBAHUN OOJIBIIOE BHUMAHHE yIEISCTCS
COCTaBaM M CBOMCTBAM TaMIIOHA)KHBIX pacTBOPOB. OCHOBHBIMHM CBOMCTBAaMH TaMIIOH)KHBIX pac-
TBOPOB, MPeIHA3HAYCHHBIX JUISl IEMEHTHPOBAHUHM HAKIIOHHO HAIIPABJICHHBIX CKBAXKUH, SIBIISIOTCSL:

* CEeIMMEHTAIMOHHAS yCTOHYMBOCTb U HU3Kas (GUIbTpaLus;

* pacuMpeHye TAMIIOHAXHOTO KaMHS;

* BBICOKas CTENEeHb IIPOKAYNBACMOCTH;

* JIOCTaTOYHO BHICOKHE IMPOYHOCTHBIC XapaKTEPUCTUKHI IEMEHTHOTO KaMHS;
* HH3KOE BOJIOOT/IENICHHE;

* BBICOKAsI CTENICHb aJre31H K TOPHBIM ITOPOJIaM.

CenuMeHTAIMSI TAMIIOHAXKHBIX PAacTBOPOB MPUBOAUT K KAaHAIOOOPAa30BAaHHIO B KOJBLEBBIX
3a30pax, B pe3yJIbTaTe Yero CHIKAETCs CICIUICHHE [IEMEHTHOTO KaMHs ¢ KOHTAaKTHPYIOIMMH TI0-
BEPXHOCTSIMU. B HAKJIOHHBIX CKBaKMH IIPOLIECC CEIUMMEHTALMH YCHJIMBAeTCs 3a cueT 3ddekra
BoiikoTTa, 0cOOEHHO B MHTEpBaje 3eHUTHBIX yriioB oT 30° no 70°, mosToMy obecrieueHue ceu-
MEHTAILMOHHOW YCTOHYMBOCTH TAMIIOHA)KHBIX PACTBOPOB SIBIISCTCS EPBOCTEIICHHON 3a1aueil npu
[IECMEHTUPOBaHHE TakuX CKBaXHH. DPpdekTt BoitkoTa 3akmodyaeTcs B TOM, UTO TOCIE OCTAHOBKH
MPOKAYKH PacTBOPA €ro TSHKEJIbIe YAaCTHIBI OITYCKAIOTCS Ha HIKHIOK CTEHKY. Bbicokast cejuMeH-
TalMOHHAs YCTONYMBOCTH TAMIIOHAKHBIX PACTBOPOB JOCTUIACTCS NMPUMEHEHHUEM IJIMH U IOJIH-
Mepcoepxamux pearentoB Cynbsdanent C, KML, I'unan, Rhodopol 23 u T.1. [4, 5].

INoka3zarens QuabTpauuu pacTBOPOB CTPOrO PErIaMEHTHPYeTCs NMpU OypeHWH NpOHHUIAe-
MBIX TIOPOJI, [JIMH C HU3KUMH MOPOBBIM JIAaBJICHHEM U MPOJYKTUBHBIX ILIACTOB. JIJIsl KperuieHus
HAKJIOHHO HAaIPaBJICHHBIX CKBAKHH CIIEIYET MCIOJIb30BaTh TAMIIOHA)KHBIE PACTBOPBI ¢ BOAOOTAA-
el He Gouee 40 oM’/ 30 Mun [6].

Pacmmpsronmue 100aBKH B COCTaBe TAMIOHAKHBIX PACTBOPOB IPUMEHSIIOTCS C LIEJIBI0 KOM-
MICHCAIMY YCaJKH TIPH TBEPACHHUHN U TIOBBIIICHNS HAIIPSHKEHHUS HA KOHTAKTE IIEMEHTHOTO KaMHSI C
mopojaMu 1 00CagHOI KOJOHHOW. Pacimpsiroiinecs: TaMIIOHAKHBIE MaTepHaibl 00eCIeYnBarOT
TePMETHYHOCTh 3aTPYOHOTO MPOCTPAHCTBA B HE(MTSIHBIX, TA30BBIX U Ia30KOHICHCATHBIX CKBAXKH-
Hax. Hy»XHO OTMeTHTb, YTO NPUMEHEHHE TAKMX TaMIIOHAXXHBIX PACTBOPOB MOXKET MPUBECTH K
CHIDKCHUIO TTPOYHOCTH IIEMEHTHOT0 KaMHs. OCHOBHOW NPUYMHON CHHKEHHS ITPOYHOCTH IIEMEHT-
HOTO KaMHS SIBJISISTCSI MTO3/IHee pacuupenue. Ecim xke mporuece paciiupeHus TAMIIOHaXKHOTO pac-
TBOpa-KaMHs 3aBE€PIIACTCA B TCUCHUE CYTOK CYIIECTBEHHOI'O CHUXKEHUS NMPOYHOCTU LNEMEHTHOI'O
KaMHsI He mpoucxoaut. Hambonee mUpPOKO B KayeCcTBE PACLIMPSIONIMXCS JH00ABOK MPUMEHSIOT
OKCHJIbI KaJIbIlusl U Maruus [7, 8].
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Ilpu HeMEHTHPOBAaHUH HAKJIOHHBIX W TOPU30HTAJIBHBIX CKBAXHH BBICOKAs! CTEIEHb MpOKa-
YMBAaEMOCTH TAMIIOHQKHOI'O pAacTBOpa SIBIISIETCS OCHOBHBIM TpeOoBaHHeM. [IpokaunBaemMocTb
TAMIIOHa)KHOTO PacTBOpPa MOXHO PEryJIHpOBaTh MyTeM U3MEHEHHUS BOAOLEMEHTHOIO OTHOLICHHUS
(B/Ll) u BBOAA B cocTaB IieMeHTa Iactidukatopos. [lnacTudukaTopsl MO3BONSIOT YBEIUYNTD
[POKAYMBAEMOCTh U MPOYHOCTHBIC XapaKTEPUCTUKH M CHU3UTh BOJOLIEMEHTHOE OTHOLICHHE. B
HACTOSIIIee BPeMs B PaKTHKE mHpoko npumensier Cynepmiactudukarop C-3.

JlocTaTovyHO BBICOKHE MPOYHOCTHBIC XapaKTEPHCTHKH LEMEHTHOrO KaMHs 00eCIeYHBaroT
HAJIOKHOCTh KPETUICHUSI CKBKHUHBI U €T0 CHOCOOHOCTD BBIICP)KUBATh OOJIBIINE HATPY3KH B TeUe-
HHE JUIMTENILHOrO BpeMeHH. Hainure HEempoyHOro TaMIOHAXKHOTO KaMHS BO BpPeMsl DKCILTyaTa-
LM CKBOXHMHBI MOXKET MPUBECTH K PACTPECKMBAHHUIO IIEMEHTHOTO KOJIbLIa U 00Pa30BaHUIO 3aKO-
JIOHHBIX HepeTokoB. [Ipobiema CHHKEHHOH NMPOYHOCTH PEIIaeTcsi BBEJCHUEM B COCTAB TaMIIO-
HAXHOTO MaTepHala pa3inyHbIX J00AaBOK HAIOJIHUTENCH, CTPYKTYPHPYIOIINX 100aBOK U KBaplie-
BOT'O IIECKa.

Ortaenenne cBOOOAHOI BOJbI TAMIIOHXKHBIX PACTBOPOB B HAKJIOHHBIX CKB)KHH ITPUBOJIUT K
00pa30BaHMIO KAHAJIOB B BEPXHEH YacCTH, NIPUBOJALIMX K 3aKOJIOHHBIM IEPETOKAaM, IPH 4eM BO-
JOOT/EJIEHHE PacCTBOPOB M3 IOPTIIAH/IIEMEHTA He JOJDKHO IpeBbImats 7,5...10 mi [9].

Ha ocHoBaHMe BbILIECKa3aHHOTO MOXHO CJIETATh BBIBOA O TOM, YTO IJIaBHBIM TpeOOBaHHEM
K TaMIIOHA)XHBIM MATEPUAJIOM IIPH LIEMEHTUPOBAHUH HAKIOHHBIX U TOPH30HTAIBHBIX CKBAKUH
SIBJIICTCS €r0 CeAMMEHTALMOHHAS yCTOHYUBOCTb.

Jpyroii 00s3aTeNbHON XapaKTEPUCTHKONW TAMIIOHAXKHBIX PAcTBOPOB, NMPUMEHSIEMBIX MPH
KPEeIUICHHH HAaKJIOHHBIX CKBa)XHH SIBISIETCS X paciiupeHue. Benenue pacimpsiomux 100aBoK B
peuenTypsl TAMIIOHAXKHBIX MaTepUaIOB MOBBIIACT CEANMEHTAOHHYIO YCTONYMBOCTD IIEMEHT-
HOTO PacTBOpa, IPOYHOCTh U are3HI0 IEMEHTHOT'O KaMHSI.
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O ToMm, 4TO 3amackl HE()TH U raza ecTh HE TOJHKO Ha CYIIE, HO M IOJ MOPCKHM JHOM, H3-
BECTHO JIOBOJILHO JIaBHO. Poccust B HacTosIee BpeMsi HAXOIUTCS Ha TIOPOTre MPOMBIIIICHHOTO OC-
BOCHHS 3amacoB He(pTH W Tra3a Ha KOHTHHEHTaIbHOM mienbde. OHa pacmonaraet 22 % ruromamm
urenbda Muposoro okeana, 80-90% n3 KOTOPOro CYMTAFOTCS HEPCIICKTUBHBIMU ISl TOOBIUHU yT-
JIeBOJIOPOOB. J[00bIYa yrieBOJOPOAOB Ha LIENb(pe ITO OUCHb IEPCIEKTUBHAS U ObICTPOpPA3BHU-
Baromiasics 00JacTh B HacTosee Bpems. [l ocBoeHus meab(OBBIX MECTOPOIKACHUH HEOOXO0aAHU-
MO MPOU3BOUTH OYpEeHHE CKBXKHH B MOpPE C HOMOUIBIO CIICHUATbHBIX HE()TEra30npOMbICIOBBIX
COOpYXEHHI — MOPCKUX OypoBbIX mardopm. Bee ycTaHOBKH A1s1 MOPCKOTO OypeHus moapas/ie-
JISIFOTCSL HA TPU OCHOBHBIC KaTETOPHHU: CTALMOHAPHBIC — MOCTOSHHBIC OCHOBAHUS, dCTAKAJbl, UC-
KyCCTBEHHBIE OCTPOBA; MOJIyCTAl[MOHAPHBIS-TIABYyYHe OypOBbIE YCTAHOBKH, MOJBHKHBIE — OypoO-
BbIe Cya, Oapyku U Jpyrue IuaBydre ycTpoiicTa. Kak mpaBuio, Uisi CTpOUTENIBCTBA HKCILTyaTa-
LHOHHBIX CKBa)XMH Ha 1Ieib(e MCHOoNb3yIT MOPCKUE cTairoHapHsie miatdopmsl (MCII) — co-
OPY)KEHUsI, COCTOSIIINE U3 BEPXHEr0 CTPOCHHS W OMOPHOrO OCHOBaHWS, 3a(hHKCHPOBAHHOIO Ha
BCce BpeMsi HCIONB30BaHUs B TrpyHTe. CymecTBYIOT pasHble TUIBI M KoHCTpykuuu MCIIL. Onu
Pa3IMYarOTCsI IO CIISIYIOIMM NPH3HAKAM:

— Cnoco0y onmupaHus U KPEIUIeHUs K MOPCKOMY HY.

— Tuny KOHCTPYKIHH.

— [lo Martepuany u Ipyrum HpH3HAKaM.

Ty ¥ KOHCTPYKIWs IaTGOpPMBbI ONPEAECIISIeTC IPUPOAHBIMU YCIOBUSIMH, & TaK K€ MPUHS-
TOH cXeMoi pa3paboTku. ITO oueHb BaxkHO, Tak kak MCII ncmons3yrorcs s JOATOBpEMEHHOH 1
0e301acHOi IKCIUTyaTaluy — OypeHHs: CKBaXKMH, 100bIYHM, NepepadoTKH U XpaHEeHHs! He(TH U rasa.
Jlnst Toro, 4ToOBI M3YYHTH MPUPOJHBIC YCIOBHS, a TAKXKE IMOIYYHTh HEOOXOMMMBIC NaHHBIC JUIS
npoekrupoBanus MCIT He0GX0MMO POBOIUTH KOMILIEKCHBIC HH)KEHEPHbIE H3BICKAHHUS.

HmxeHepHble U3bICKaHUSI HA KOHTHHEHTAJIFHOM Ielb(e UMEIOT PsiJi OCOOCHHOCTEH, CBA3aH-
HBIX CO creuu(UKOil MOPCKHX COOPYXKEHHH M HAarpy3oK Ha HHUX B Ipouecce skcrutyarauuu. Camu
U3BICKaHHsl HEOOXOAUMO BBITOJIHSITH CO CHEMATM3UPOBAHHBIX COBPEMEHHBIX CYJIOB, IUIaBYYHX yC-
TAHOBOK, IIOHTOHOB HJIA CO JIbJA. Tax xe HeO6XOHI/IMO HIMPOKO MCIOJIB30BaTh AUCTAHIIMOHHBIC ME-
TOABI M3y4YEHHUs! [JIsl UCCIEA0BAHUS Te0JIOr0-TUTOJIOTHYECKOro paspesa u peibeda nHa. Mopckue
YCJIOBHS TaK e TPeOYIOT COBPEMEHHBIX U 3()()EKTUBHBIX CIIOCOOOB OypeHUsl, METOIOB reo/ie3uye-
CKOIi IPUBSI3KH, IPOMEPOB U CHEMOK B CBSI3H € OOJIBLION yJaIeHHOCTHIO OT Oepera.

O/HUM U3 BHJOB MH)XXEHEPHBIX M3bICKAHUH SBISIOTCS MHKCHEPHO-T€OJIOrMYECKHUE H3bICKa-
HHs, HANPAaBJICHHBIC HAa M3yYCHHE WH)KEHEPHO-TEOJIOTMYECKHUX YCIOBHIl paifoHa CTPOUTENBCTBA
MOPCKHX He()Tera3onpoMBbICIOBBIX COOPYKEHHH. DTO OUCHb Ba)KHBIN BHJ MHKEHEPHBIX U3bICKa-
HHH, TaK KaK MaTepHalIbl, IIOJY4YCHHbBIC 10 UTOraM 3THX paboT, SIBJISIOTCS OCHOBOW ISl 000CHO-
BaHUS NPENPOSKTHON U MPOEKTHON NOKYMEHTAllMH HA CTPOMTEIBCTBO 00BEKTOB 00YCTpONCTBA
MecTopoXxaeHus, B yactHoctd MCII.

OpHako nmpoOIeMbl BO3HUKAIOT y)Ke Ha IEPBOM JTale UCCIeJOBaHHs ITyOOKOBOIHBIX OT-
JIOXKEHHUH — Ha 3Tarne 1nmpoboordopa. JJoHHBIE Oca ki 00J1alat0T ClenU(pUYECKUME CBOHCTBAMH U
cocraBoM. OHM SIBIISIIOTCS O4YEHb CJA0BIMH TOPOJIAMH, @ BEPXHHX CJIOW OCaXIAIOIIErocs Hia
MIPEACTABISIET IO CYTH JieJia TIMHUCTYIO cycrieH3nto. Ocalku UMEIOT MIOHM)XEHHYIO TeMITepaTypy
¥ HaXOJATCS MOJ] BRICOKHM THAPOCTATHYECKIM AaBlieHueM (10 600 aTm).

Cy1iecTByIOT pa3jinyuHble CUCTEMBbI poOooTOopa. Ha naHHBIT MOMEHT caMbIMU pacrpocTpa-
HEHHBIMH IIPOOOOTOOPHHUKAMH JUTSl MHXKEHEPHO-TEO0JIOTMYECKHX MCCIICOBAaHUI HA aKBATOPUSIX SIBIISI-
I0TCS TPAaBUTAIIMOHHBIC TPYOKH ¢ MOPIIHEM JUlsl 3acackiBaHus. Tak jke CyLIeCTBYIOT BUOpALIMOHHbIC
1 BUOpOyIapHble yCTaHOBKH. THIT yCTAHOBKH BHIOUpAETCS B 3aBUCHMOCTH OT TIOCTaBJICHHOM 3aJ1auH.
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Ho kaxas Obl cuctema mpo6ooTbopa He MPUMEHSIACh, HCKAXKEHHsI CTPYKTYPhl U CBOWCTB
oTOMpaeMbIX 00pa3lloB BO3HHMKAIOT YK€ Ha NEPBOH CTaJMM €ro M3y4eHMs] M3-3a YPE3MEpHOro
JaBJieHUs Ha TPYHT. Hanpumep, Ipy UCIIONB30BaHUH THAPOCTATHIECKHX (TIOPLIHEBBIX) POOOOT-
OOpHMKOB B IUIACTHYHBIX INIMHAX M CYTJIMHKaX BO3MOXKHA Aedopmarms (pacTskeHue) KepHa B
pe3yJiibTare CO3/1aBaeMOro IMOpIIHEM pa3pshkeHHUs.. B pesynbraTe, NpH HAIMYMH 3HAYUTEIBHBIX
nedopManii KepH HCIOJIb3YeTCsS TOJIBKO JUIS MONy4eHHS (HU3NYECKUX XapaKTEPUCTHK IPyHTA.
IMpu u3BJIEYEHNH TPYHTA HA MMOBEPXHOCTh, H3-3a PE3KOr0 CKayKa AaBICHUI U TEMIIEpaTyp TPyHT
pacimpsisch B 00beMe, yke He 00J1ajaeT TAKUMH JKe CBOMCTBAMH, KaK IMOKa OH HAXOJHUTCS B Mac-
cuBe. B xo/e 1ab0paTOpHBIX MCCIEIOBAaHUH H3-3a KOAry ALK YaCTHL OCIIEe B30ANTEIBAHUS BO3-
HHKAIOT IPOOJIEMBI C ONIPE/ICNICHHEM IPaHyIOMETPUYECKOrO COCTaBa IIIMHUCTBIX TPYHTOB, a U3 3a
GOJIBIINX IIOKA3aTelIeH eCTECTBCHHON BIQXXHOCTH MIOB BO3HHUKAIOT NMPOOGJIEMBI C ONpPEAeICHUEM
roKasareseil IIAaCTHYHOCTU TPYHTOB. BciencTBue Bcero 3Toro, 1abopaTopHbIC HCCIIEIOBaHUS
Jar0T HCTOYHBIC JJaHHBIC.

Ha ceronssmHuii JeHb CYyHIECTBYIOT CHOCOOBI M3Y4YEHHI JOHHBIX OTJIOKEHHH B MacCHBE
(in-situ). OCHOBHBIC MPEUMYIIECTBA METOJOB in-situ MpPU HCCICIOBAHMU TPYHTOB, O CPABHEHHIO
¢ mpo6ooTOOpOM 1 OypeHHEM, CIEayOIIHE:

— HEeNpepbIBHOCTH Mpoliecca; NpH OYpPEeHUH B CBS3U C MOJBbEMOM WM TEPEH30bITKOM JaB-
JICHHSI, HATHETAeMOT'0 TIOPILIHEM, MOXKET IPOMCXOUTH pa3phiB KepHA BHYTPH TPYOKH;

— JIOCTOBEPHOCTH JIAaHHBIX; TPYHT M3MEPSIETCsl «B MAcCHBE», T.€. B HEHAPYILICHHOM CIIOXKe-
HHH, TOT/Ia KaK M3BJICUYCHHE KePHA U €ro TPAHCHOPTUPOBKA — YXKE HAPYIICHUE COCTOSIHUS TPYHTA;

— DKOHOMMYECKAsl BBIT0J1a; COBPEMEHHBIE METO/Ibl U3YUEHHSI «B MACCHBE» TEXHOJOTHUYHEE
1 GbIcTpee OypeHHs, YTO MO3BOJIIET COKpPAIAaTh CTOUMOCTh PaboT Ha Ienbde.

K 0CHOBHBIM T10JIEBBIM METO/IaM HCIBITAHUS TPYHTOB «B MAaCCHBE» Ha LICNb(E OTHOCATCS:

— cTarHyeckoe 30HAMpoBaHue (cone penetration test — CPT);

— CTaHAapTHbIC IeHeTPalMOHHbIe ucnbiTanus (standard penetration test — SPT);

— JMHaMu4eckoe 30HaupoBanue (dynamic penetration test — DPT);

— moJseBbIe uCbITaHus KpblibuaTkoii (field vane test — FVT);

— mpeccuoMeTpuyeckue ucneitanus (pressuremeter test — PMT);

nmunarometpus (dilatometer test — DTM).

3TI/I ITOJICBBIC METObI HACTIBITAHUI I'PYHTOB MOI'yT INPOBOJAUTHECA B MOPE NOCPEACTBOM 3a-
OOPTHBIX CPE/ICTB, a TAKXKE Ha CHEMATH3UPOBAHHBIX CyaX B CKB&XKHHHOM BapHaHTE.

CerozHs mepei MHXKEHEepaMH BCTAeT BONPOC, KAKOW CIIOCOO M3y4yeHHs I'PYHTOB JaeT pe-
3yJbTaThl Haubosee MpUONIKEHHbIC K peajbHbIM 3HaYeHHsM. Kak cOKpaTHTh TpyaoBble U (u-
HAHCOBBIE 3aTPAThl HA U3bICKAHUs 0e3 MOTePU TOUYHOCTH PE3YJIbTaTOB. ITO OCOOCHHO BaXKHO MPH
[IPOEKTUPOBAHUH COOPYKEHHH MOBBIIICHHOTO YPOBHS OTBETCTBEHHOCTH B CIIOMKHBIX HHKEHEPHO-
re0JIOrHYECKHUX YCIOBHSX.
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KPEIIVIEHUE CKBA’KWH B MHOTI'OJIETHEMEP3JIBIX IIOPOJJAX
C UCITOJIB30BAHHUEM I'A30 KU JKOCTHBIX
TAMIIOHAKHBIX CMECEM

Mep3askos M.IO.
merzlyackov.mihail@yandex.ru, HanmoHanbHbIl MUHEpPaIbHO-CHIPHEBOH YHUBEPCUTET
«TopHubrity, Cankrt-IletepOypr, Poccus

Pa3Butue cTpouTensCTBa CKBaKMH HAa TEPPUTOPUH HaIlel CTpaHbl B paiioHax Kpaiinero
Cesepa u 3anagHoit Cubupu, rie NpakTHYECKH IMOBCEMECTHO PaclpoOCTPAHEHO HaJW4YHe MHTEp-
BaJIoB MHOTOJIeTHeMep3ibix mopoa (MMII) pasziaudnHoi MOITHOCTH, 00YCIaBIHBAET UCIIOIh30Ba-
HHE 0COOBIX TAMIOHAXKHBIX MaTEpPHAIOB, KOTOPHIC MO3BOJIIOT CBECTH K MUHHMYMY PHCKH BO3-
HHKHOBEHHSI BO3MOYKHBIX OCJIO)KHEHHH, XapaKTePHBIX U ITUX YCIOBHH, YTO 00ECHEUNT CHHKE-
HHUE MaTepUaJbHBIX 3aTpaT Ha UX yCTPAaHECHUE.

IIpu KxperuieHuH CKBaXHH B yCHOBUsSX Hammauss MMII mieMeHTHBIE pacTBOPHI 4acTo HE
CXBaTBIBAIOTCS, MOATOMY IIPH MPOMU3BOJICTBE TAMIOHAXHBIX pabOT HEOOXOAMMO YYHTHIBATH BCE
(haxkTOpBI, ONMpeiesSIIOIINe YCIOBHS TAMIOHUPOBAHUS: T'€OJIOTr0-THAPOre0NIOrHYECKUe, TeXHOIIO-
rH4ecKre ¥ opraHusanuoHHsie [1]. TamnoHupoBaHUE CKBaKMH B MOJOOHBIX YCIOBHSX MOXET
BbI3BaTh PACTEIICHHE MOPOJ M3-32 U30BITOYHON TEIJIONPOBOJHOCTH TAMIOHAXHBIX CMECEH WIIH
HPHUBECTH K 3aMep3aHuIo pacTBOpoB (PsizanoB S.A. 2005).

[lomMumo BbIICYKa3aHHBIX MPOOIEM TPH CO3JAaHWM CKBAXXWH B HMHTEPBAJaX 3aJIeTaHUS
MMII MoryT BO3HUKHYTh H PSI APYTHX CHEUU(PHUSCKUX OCIOKHEHHUIT, KOTOpPBIE B OOJIBIIMHCTBE
ClIyyacB BbI3BaHbI HEKAUECTBEHHBIM IIEMEHTHPOBAHHEM 00CaIHBIX KOJOHH U BBIPAXKAIOTCS B IIPU-
YCTbEBBIX 00BaJIaX FOPHOW MOPO/IbI, HEOMOAbEME TAMIIOHAXKHOTO PACTBOPA JI0 YCThsl CKBAKHH U
CMATHU 00CaHBIX TPYO IpH 0OpaTHOM 3aMep3aHuH [2].

OpunnnukoB [1.B., Ky3neuos B.I'. u ap. [2] oTMedaioT, 4To NMpH KPEIUIEHUH CKBa)KUH, U30-
nupytomux nHrepsaisl MMII, cienyer ncronb3oBath ObICTpOTBEpACIOIINE, Oe3yca O4HbIC U Ce-
JIMMEHTAlIOHHO-YCTOHYMBbIE TaMIOHaXHbIe pacTBOphl. Kpome Toro, [letkoB B.I1. u Xucmary-
nuH A.P. yka3pIBaroT Ha HEOOXOJMMOCTb IIPUMEHEHHS B TAKMX YCIOBHSAX LIEMEHTHBIX COCTaBOB C
MOHWKEHHBIM BBIIEJICHHEM TeIula IPH 3aTBEP/ICBaHUU U HU3KOH TEIIONPOBOIHOCTBIO 00pa3sye-
MOTO I[EMEHTHOTO KaMH$, KOTOpbIe 00JIafaloT MOBBILICHHOW W30JIHMPYIOIEH CHOCOOHOCTBHIO H
MUHUMAaJIBHBIM BOAOOTAETIeHNEM [3].

B paitonax ¢ Hannunem MMII npu KpemieHUH CKBa)KHH YCIIEIIHO NPUMEHSIOTCs 00ier-
YEHHBIC W CBEPXJIETKHE TAMIIOHAXKHBIE PACTBOPHI, U3 KOTOPBIX MOXHO BBIIEIUTH T'a305KHIKOCT-
Hele TamnoHaxHble cMecu (IDKTC), npuMeHeHne KOTOPBIX MO3BOJSET 3HAYUTENBEHO COKPAaTHUTh
PHUCKH BO3HUKHOBEHHS OCIIOKHEHHH, XapakTepHbIX 11t MMIL.

B cBs131 ¢ HEBBICOKOH IJIOTHOCTBIO M HAJIMYHMEM TIOJIBIX SYEEK, 3ar0JHEHHBIX ra3oM, [DKTC
uMeroT Ooniee HU3KUE 3HadeHus TeronpoBogHoctH (0,25-0,7 Bt/(M°C)), o cpaBHEHHUIO ¢ OObIY-
HBIMH TaMITIOHQXHBIMH pacTBopaMHu. VX ocobast cTpyKTypa 0OyClIaBIMBaeT Iy4IIyIO 3aKyIOpH-
BAIOILYI0 criocoOHOCTh. Kpome Toro, oHM 0011a1a10T HEBBICOKOH BOJIO- U Ia30MPOHULIAEMOCTBIO, a
HX Majas INIOTHOCTh IO3BOJISIET 00ECHEUUTh B 3aTPpyOHOM IPOCTPAHCTBE ONTHMAIBHOE THUAPO-
CTaTHUYECKOE JIABJICHUE, C OJHON CTOPOHBI, NMPEJOTBPALIAONIEe MOCTYIIEHHE B CKBa)XKUHY ILIa-
CTOBBIX BOJ, a C IPYroil — mpeaynpexaaronee ruapopaspeis miacta [4]. ITomydaemslil Ha ocHOBE
IKTC TamnoHaxxHbI KaMeHb 00J1aJaeT JOCTaTOUYHOM MPOYHOCTHIO U CTOHKOCTBIO B 3aTPyOHOM
IIPOCTPAHCTBE [5] M cOCOOEH KaveCTBEHHO CLEIUIATHCS ¢ TOPHBIMH MOPOJAaMH M KOJIOHHOH 00-
cajiHbIX TpYO [6].

O6nanas Hu3KoH I0THOCTHIO, [ JKTC crocoOHBI ycnenHo 3aMemarb CKOIMBIINECS B Ka-
BEpHAX OOBEMBI )KUJIKOCTH, YTO CBOAUT K MHHUMYMY BO3MOJKHOCTb Pa3BHTHs Ipolecca, CBs-
3aHHOT'O C KPHCTAIM3aLKed BOJOCOAEpXKAIUX 00bEeMOB M IPUBOSIIEIO K CMATHIO 00CaIHBIX
KOJIOHH.

TamnoHa)KHbIe PACTBOPBI, COJEPIKAIIUE IMy3BIPbKHU Ia3a, CIIOCOOHBI 00OXOAUTHCS HEOOIIb-
LIUM KOJMYECTBOM JKHIKOCTH, YTO JeNlaeT MX 0oJjiee MOIXOJAIIMMU TIPU TAMIIOHUPOBAHUU HH-
tepBanioB MMII. Kpome Toro, onxum u3 BaxHeimmx coiicts I2KTC sBisierca oTcyTcTBHE CBO-
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001HOI BOZIBI, 0Opa3yloLIeiics B POLIECCE CXBAaThIBAHUS LIEMEHTA U CIIOCOOCTBYIOLIEH BOSHUKHO-
BEHHUIO MEKIUIACTOBBIX NIEPETOKOB U ra30BOM MUTpaIyH [6].

Kamens, obpasyemsiit I7KTC, no cpaBHeHHIO ¢ OOBIYHBIM LIEMEHTHBIM KaMHEM 00Janaer
JIYYIIUMH MEXaHMYECKHMH CBOMCTBAMM 3a CUET IOBBILICHHON 3JIaCTHYHOCTH, C)KUMAEMOCTH U
YCTOHYMBOCTH K BO3HHUKAIOIIMM I€PEMEHHBIM Harpyskam [6]. PaspylieHue 1eMEHTHOro KaMHs,
MPOUCXOJIIME TIPH KOJIEOAHHUAX TEMIEPaTypHOro PeXHMa M LMKIMYECKHX Harpy3Kax 3a cueT
NU3MEHEHUH TUAPOCTATHYECKOro JaBJICHUs B CKBAKHHE, MOXKHO U30exkKaTh IyTEM UCIIONB30BaHUS
IXTC, nmopucras CTpyKTypa KOTOPBIX MO3BOJISET UCKIIOYUTD Pa3BUTUE TPEIIMH 110 BceMy 00be-
My KaMHs. JlaHHO€ CBOHCTBO HMEHOLIEMEHTHOTO KaMHS CIIOCOOCTBYET 3HAUMTEILHOMY YBEIHYe-
HHIO CPOKa CITy»KObI CKBaXKHH, YTO CHU3MT 3aTPaThl © YMEHBUINT PUCKU BOSHHUKHOBEHUS OCIIOX-
HEHUH U aBapuil.

DddextuBrocts npumenenust [7KTC ai1st KperieHus: CKBaXXMH B KPHOJIUTO30HE OIpeesIs-
eTcsl TeM, 4TO JaHHBIE CMeCH 00JIalaloT OTCYTCTBHEM BOJOOT/EICHHUS, XOPOIIeH BBITAIKUBAIO-
nieil cnocoOHOCThI0, TPEOyEeMbIM ITPOHUKHOBEHHEM B IIOTIIOIIAIOINE IUIACTHI BO BPEMsl HX 3aKa-
YHBaHHs, HU3KOH PACTEKaeMOCThIO [0 OKOHYAHMH IpolLecca 3aKauKu, HaJe)KHOW aare3uei ¢ 00-
Ca/IHOM KOJIOHHOH M MOpOJaMH, MOHIDKCHHBIM BBIZIETICHHEM TEIlIa NP TBEPJICHUH, HU3KOH Tel-
JIOIIPOBOIHOCTBIO M BOJIOTA30IPOHUIIAEMOCTHIO KaMHS, 00JIa/IalOIIero CTOMKOCTBIO K BO3HHUKAIO-
[IUM IIepEMEHHBIM Harpy3KaM.

X HeBBICOKas IIIOTHOCTh M OTCYTCTBHE BOJOOTICICHMS, MO3BOJISIIOT CBECTU K MUHUMYMY
BO3HHKAIOIIHE OCJIOKHEHHSI, BEIPAXKEHHBIE B CMATHU OOCAJHBIX TPYO IpH 3aMep3aHUU BOJOCO-
JepXKaIux 00bEeMOB, HAXOMIIIMXCS B 3aTPYOHOM IPOCTPAHCTBE. XOPOIIME AAre3us U ynpyrue
CBOIfCTBa NEHOLEMEHTHOTO KaMHsI 00yC/IaBIMBAIOT Kaue€CTBEHHYIO M30JIALHIO B 3aTPyOHOM Mpo-
CTpaHCTBE OT MEPETOKOB MIacTOBbIX (urronmoB. HeBbicokas TermonpoBoanocts [YKTC u obpa-
3yeMOro 3a CH4eT HUX KaMHs CIOCOOCTBYET CO3[aHHMIO HA/EKHOTO TEIIO3AIUUTHOIO dKpaHa s
MPEIOTBPAILCHUS HAPYLICHUS CTPYKTYPBhI CTEHOK CKBa)XKUHBI IpH pacTeriennn MMIL.

B pesysnbrare mpoBeNEHHOr0 aHalM3a ClEJIaH BLIBOJ O LIEJIECOOOPa3HOCTU IPUMEHEHHs
IKTC pnst kperuieHnsl CKBaXHH B palloHaX KPHOIUTO30HBI. Takke pa3paboraHbl TpeGOBaHUS,
npenbssiasiemble kK [DKTC npu ux ucnons3oBanuu B 30Hax ¢ Hanuuunem MMII K cBolictBam
IXTC u noiyyaeMoro TaMIOH)KHOTO KaMHsI JUIsi HU3KOTEMIIEPAaTypPHBIX CKBaXKHH pa3paboTaHbl
OCHOBHBIC Tpe60BaHI/Iﬂ, BKJTIOYAIOLIUE CPOKU CXBATbIBAHHS, BPEMs 3aryCTCBaHus, NPEACIT MPoU-
HOCTH IPH U3THOE U JIp.

JanbHeitmas padora OyJer HampapieHa Ha pa3pabOTKy COCTABOB M PELETITYDP Ta303KHIKO-
CTHBIX TaMIIOHQXXHBIX CMECEH /IS KpPEIUIEHHs CKBR)XUH B BEYHOMEP3JIBIX MOPOJAX, YIOBJIETBO-
pstoIux pa3paboraH
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COBEPHIEHCTBOBAHHUE KOHCTPYKIIUU JOJIOTA C YYETOM
TEMIIEPATYPHOT'O ®AKTOPA ITPU BYPEHUHU MEP3JIbIX IOPO/

SIkoBieB B.B., Ckpsaoun P.M., Tumodeen H.I'.
yakutsk 09@mail.ru, ®ICAOY BI1O «CB®Y um. M.K.AMmocoBay, 1. SIkytck, PO

VYenenHoe niHeKoBoe OypeHHe CKBaKMH CTAHOBHUTCSI BO3MOXKHBIM TOJIBKO TPU TOCTHIKEHHU
COOTBETCTBHSI MEXJ/ly HHTEHCUBHOCTBIO Pa3pyLICHHs TOPHBIX MOPOJ Ha 3a00€ M TPaHCIOPTHPO-
BaHUsI BBIOYPEHHOH MOPO/IbI Ha TIOBEPXHOCTb.

D dekTHBHOCTD pa3pyLICHHS MEP3JIBIX MOPO Ha 3a00€ CKBAXKHUHBI U PEKUM OYHCTKH TIPH-
3a001HOM 30HBI OT OYpOBOIl MENOYH MPSIMO 3aBUCAT OT TUIIA U KOHCTPYKIMU OypPOBOTO MOPOJ0-
paspy1aroniero HHCTpymenra [1].

IpoBeneHHbIE IKCIEPUMEHTANIBHBIC HCCICAOBAHUS IO BBHIOOPY 10JI0Ta (TPEXJIONACTHOE U
JIBYXJIOIIACTHOE) CBUAETENBCTBYIOT O CYILECTBEHHOM BIIMSHUM Ha Hpoliecc OypeHus TemMneparyp-
HOro (hakTopa Mep3JIbIX MOPOoJ, 8 HIMEHHO, MPOLecca OTTAWKU M 3aMep3aHusl pa3pyLIeHHOH TT0po-
Jibl B OypOBOM HMHCTPYMEHTE, IMPOMCXOSAIIEr0 OT padoThl MOPOAOPA3PYLIAIONIEr0 HHCTPYMEHTa
Ha 3a0oe.

IIpu pe3anuu ropHOH MOPOABI MOPOIOPA3PYIIAIOIIMM HHCTPYMEHTOM C HEKOTOPOH YITIOBOM
CKOPOCTBIO Ha €ro PEeXyIUeH MOBEPXHOCTH MPOUCXOMUT HarpeBanue. [Ipu 3TOM yacTh pabOTHI
TPeHHUs! UIET Ha HarpeBaHUe MOBEPXHOCTH Oypa O, a HEKOTOpas 4acTbh MIET Ha Pe3aHue MOpoJIbl
A,. Eci 661 paboTa crit TpeHus MOJTHOCTHIO PeoOpa30BBIBANIACH TOJIIBKO B TEILIO, TOTIa ObUIA OB
JIMHEeHHas! 3aBUCUMOCTh PACIIPEACNICHUs TeMIIepaTyphl Ha MoBepxHOCTH Oypa. To ecTb Temmepa-
Typa paboueii HOBEpXHOCTH, HAYWHASI C HEKOTOPOI'O 3HAYCHUS B LIEHTPaIbHOH obsiactu Oypa, Mo-
HOTOHHO YBEJIMUMBAJIACh Obl C PACCTOSHUEM MPH MepeMelleHnH K nepudepuitHoil odmacti. Yuer
TOM yacTH pabOThl CHIIBI TPEHHSI, KOTOpAsk UIET Ha Pe3aHue MOPO/Ibl, IPUBOIUT K HEMOHOTOHHO
3aBHCHMOCTH PAaCIIpe/iefieHHss TeMIepaTypsl BAOIb paauyca padodeil MOBEPXHOCTH, a UMEHHO,
pacrpezieneHne TeMIepaTrypbl KMEeT MaKCUMyM B 00J1aCTH MLy LIEHTpOM H nepudepueii Oypa.
DTO CBsI3aHO C TEM, YTO Ha MepudepuitHoit yacTu Oypa paboTa Ha pe3aHHe NOPO/Ibl YBEINYHBACT-
sl IPOTIOPIMOHAIBHO TUIOIIA/H.

Ipu pe3anun paboTa MpsMO MPONOPLHOHAIBHA 00beMy HCTHpaeMol nopozbl. Koaddumu-
€HT UCTHPAEMOCTH ONpPEAEIIAETCS KaK OTHOIICHHE 00beMa HCTHPAeMOil MOPO/Ibl Ha 3aTPAuCHHYTO

pabory a = AVAA [2].

Takum 00pa3om, Aj1s 21€MEHTapHON PadOThl CUIIbI TPEHUSI HIMEEM BbIPKCHUS:

dA=Fdl=d0+ 4, =d0+ dv )
a

dv
rae d/ — nepemerieHue pesua 3a Bpems dt, dQ — Teruiora, BblIensieMasi Ipi TpeHUH, — — pabo-
a

Ta, 3aTpadrBaeMas Ha JpoOJeHue (MCTUpaHUe) HOPOIbl IPOIOPLHOHANBHA 00beMy HCTHPAeMOi
OPOibL, a — KO3 DUIKMEHT PONOPIHOHATEHOCTH.

Jliist penieHust 3a1auu efiaeM CIeAyonue pUOIIIKeHNS: TaKk KaKk OCHOBHOM paboueit 1mo-
BEPXHOCTBIO SIBIISIETCS OBEPXHOCTh pe3lia, OyAeM YYHTHIBATh TOJIBKO Ty TEILUIOTY, KOTOpas BEI-
nensietcst B o0beMe pesiia, U npeHeOperaeM KOJIUYECTBOM TEIUIOTHI, YXOMISIIMM BMECTE C pas3py-
LIeHHO# nopojoil. YpaBHenue (2.1) genum Ha dt ¥ noiaydaem

2
medL = L _hr” Ao ®))
dt dt a dt
rae u — ko3 GuuueHt Tpenus, N — CHla HOpMaJIbHOTO JIaBICHUS, OHA IPHOIN3UTENBHO paBHa F,
he -3 dexTrBHAs ryOMHA pe3aHus, » — PACCTOSHHUE OT LIEHTpa paboueil moBepxHOCTH Oypa 110
pesua, m — Macca pesla, ¢ — ero yaeidbHas TeII0eMKOCTb.

dl . d
L= ; — JIMHEHUHAast CKOpPOCTh pe3la, KOTOpast paBHa v = wr, r'ie @ = 7(0 — yrioBas CKO-
t t

pocTtb Oypa.
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TocraBisist 3HaYCHNE JTMHEHHOI CKOPOCTH U yIIIOBOM CKOPOCTH B (2) mojtyyaem:
mcd—Ta)r=,uNwr—£r2w. 3)
dr a
To ects 0OBIKHOBEHHOE JIMHEHHOE M depeHnnanpHoe ypaBHEHHE EPBOTO MOPSIIKA OTHO-
curenbHo 7(r).
Wurerpupys ypasaenue (3),

J.dT:J%drfj. e rdr,

mCa
Tonyyaem pacnpe/esieHue TeMIIepaTypbl Ha paboueii OBEpPXHOCTH
N h
T(r) =222 12 1 const . )
mC 2mCa

KoHcTaHTYy HHTErpHpOBaHUS OIpeiessieM W3 IpaHuYHOro yciosus. Hampuwmep, B cpemneit
yacTi Oypa TemIieparypa UMeeT HEeKOTOPYIO OTPHLATENbHYIO BEJIMUMHY U T.JI.

Ha puc. 1 mpexacraBineHo pactpeneiieHHe TeMIepaTypbl cornacHo (4) Boib paboueit mo-
BEPXHOCTH B 3aBUCHMOCTH OT pajuyca pacroioxkenus pesuos 7' = f{r) (CIulomHas JUHUS) TIPU
3a/[aHHBIX 3HAYCHUAX IapaMeTpoB. [IyHKTHPHOH IHHIEH H300paXeHO IHHEHHOEe paclpeieIeHue,
IIpH KOTOPOM He y4YUThIBaeTCs paboTa, 3aTpayrBaeMas Ha paspyleHue OPObL.

20 : C
T(r)
T 0

ok i

-40 | | | |

0 01 02 03 04 (5]
.
Puc.1. 3agucumocmy svioensiemoti menionut Puc.2. Obpazosanue maxcumanbHou
om paduyca pacnonodicerus pe3yos T=f{(r) memnepamypoi 8 oype

Kax BunHO U3 prc. | MakcUMalbHas TeMIIepaTypa HPUXOAUTCS B 00JIACTH MKy LIEHTPOM
u niepudepreii mopoaopaspyIaAOLIEro HHCTpyMeHTa (puc. 2).

B o10ii 06actu 06pa3oBaBIasicst MOJNIOKUTENIbHAS TEMIIEpaTypa NP pe3aHuu UHTEHCH(U-
LHUPYET PaCTEIICHHE MEP3JIbIX MOPOJ, KOTOPBIE C MOCIESAYIOUINM IPUMEP3aHHeM U CMEp3aHUeM K
MOBEPXHOCTH Oypa W CTEHKaM CKBaXKHUHBI IPUBOAT K CHIKECHHUIO 2P PEKTUBHOCTH pabOTHI MOPO-
JIOpa3pyIIAOLIEro HHCTPYMEHTa U ITHEKOBOTO TpaHcnopTepa. B obmactu paboueit moBepxHOCTH
[OPOJOPA3pPYLIAIOIIEr0 HHCTPYMEHTA C MAKCHUMAJILHOM IOJIOKUTEIbHOIN TeMnepaTypoi, yMeHb-
LICHHE BBIACISIEMO TeMIIepaTypbl MOXKHO JOCTHYB ONarogapsi mepexoy K MeHee SHEproeMKUM
croco0aMm paspyIIeHUs! TOPOJIbI yTeM KOHCTPYHPOBAHMS CIIELUATIBHOIO JIBYXJIONACTHOTO I0PO-
JIOpa3pyIIAIONUIEro HHCTPYMEHTa, B KOTOPOM PE3IIbl Ha JIOMACTSIX PACIIONIOKEHBI 110 OJTHOMY PSIILY
C pa3HBIMHU BBICOTAMH, IIPH 3TOM PE3LbI OJHOIO Psia MO KOHIEHTPUYECKUM KpyraM IpH Bpalle-
HHH IIPOXOJAT MEXIY pe3l[aMH BTOPOTO Psiia, B 3TOM ciIydac o0ecIeunBaeTCss 00bEMHOE paspy-
LIEHHE MeP3JI0i MOPObI Ha 3a00€e, C MUHUMHU3AIKEl BBIICISIEMON TEMIIEPaTyPhl.

CrymneH4aToe pacIoIokKeHHe U pasHble padodue YIB! Pe3LOB YCOBEPIICHCTBOBAHHOM KOH-
CTPYKLMH [BYXJIONACTHOTO J0JI0Ta MU OypeHHH CKBaXuH obecrevar dddexrrnBHOE 00BEMHOE
paspylleHre Mep3IbIX MOPOJ C HAUMEHBIIUM IIPOLIECCOM TEINI000pa30BaHusl. Y CTpaHEHHE LIEH-
TPAJIHOTO ONEPENAIOIIEr0 Pe3lid MO3BOJISIET MOBBICUTh MEXAaHMYECKYIO CKOPOCTh V. 338 CUET
JIMKBUAAIUY 3(deKTa HEHTPAIbHOH ONOPHOM TOUKH MO OCH JI0JI0Ta C HyJIEBOH OKPY)KHOH CKOpO-
cThr0 V=0).
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KATHOHHBIE BYPOBBIE PACTBOPBI /UISI BYPEHUSA B CJIOXKHBIX
TEOJIOI'O-TEXHUYECKHX YCJIOBUAX

Taiinapos A.M.
gaydarov@hotbox.ru, OO0 «["azmpom BHUUT A3»

TpaauIOHHO HCIOIb3yeMble BOIHbBIC OypOBBIE pacTBOPHI 32 pyOeKOM U B HaIllel CTpaHe,
MPEJICTABIAI0T ¢ COOOM TIIMHUCTBIE CYCIEH3UH, CTaOMIN3UPOBAHHBIE AHHOHHO-HEHOHHBIMH BbI-
COKOMOJICKYJISIPHBIMH COCAMHEHMSIMU TIOJIMMepaMH. B KauecTBe MOIMMEPOB-CTaOUIN3aTOPOB
HanOosblllee PUMEHEHHE HAIUIU: BOJOPACTBOPUMBIE H(PUPBI LIEIUTI0NI03bl (AHUOHHbBIE U HEHOH-
HBIE), KpaxMajl (HEMOHHBIH) M aKpHJIOBbIE pearcHTHl (aHMOHHBIE). CIoma jke MOXHO JOOaBUTH
JIMTHOCYJIL()OHATHI M TYMAaThl, OTHOCSIIMECS K QaHUOHHBIM COSIMHEHHSIM.

OrpoMHbIi HAKOIUICHHBIH OIBIT OypeHUs] HE(TAHBIX M Fa30BbIX CKBOKHH CBHUACTEIBCTBYET
0 CYILECTBEHHBIX HEIOCTATKAaX AaHHOHHO-HEHOHHBIX OYPOBBIX PaCTBOPOB.

[IpuBenem HanbGonee 3HAYMMBIC HEJOCTATKH TPaJUIMOHHBIX aHHOHHO-HEHOHHBIX OypPOBBIX
pacTBOpOB IpH OYPEeHUH CKBayKMH BOOOLIE M, B YACTHOCTH, B yCioBUsX IIpukacnuiickol Braau-
HBI 1 Actpaxanckoro I'KM:

1. Huzkue HHruOupyroue cBoicTBa, N3-3a 4ero MPOUCXOIUT POCT CTPYKTYPHO-PEOIIOTH-
YECKHX ITOKa3aTesel («CKauKm» TeXHOJIOTHIECKUX MoKa3aTellel) 1 HapaboTka 00beMa pacTBOPA;

2. Huskas kpermsimas COCOOHOCTh pacTBopa (MOTepsi YCTOHMYMBOCTH CTEHOK CKBa)XHUH B
TJIMHUCTBIX OTJIOKCHUSX);

3. BuopecTpykiys aHHOHHBIX M HEHMOHHBIX MOJIMMEPOB U JiecTaOuiIu3alus pabouero pac-
TBOpA;

4. Huzkas yCTONYMBOCTH pacTBOpa K MOJIMCOIEBON U TEMIIEPaTypHON arpeccuu, a TaKkkKe K
usMeHeHuto pH cpensr;

5. HecoBmMecTUMOCTH IPECHOM U COJICHOH CHCTEM: IIEpeXO0/l OT MPECHOM B COJICHYIO UpeBa-
TO PE3KUM YXYALICHUEM CBOWMCTB U IOKa3aTeNel pacTBOpa, MOBBIIEHUEM pacXoja cTabuIn3aTo-
POB U T.1.

6. MHOrOKOMIOHEHTHOCTb U CJIOXKHOCTb YIPaBJICHHs CBOWCTBAMH PacTBOpa B IIpoLecce
OypeHUst CKBOKHHBI U T.JI.

VYcerpaHeHne yka3aHHBIX HEJIOCTATKOB, JUISi aHHOHHO-HEHOHHBIX PAaCTBOPOB, IIPAKTHYECKU He-
BO3MOKHO. [IpHHIIMIIMANIBHO, TT0 YaCTH COBEPILICHCTBOBAHHS, aHHOHHO-HEHMOHHBIE OYpOBBIE pac-
TBOPBI, €CJIM OPUCHTUPOBATHCA HA U3BECTHBIC XUMHUYECKUE PCArcHThI, HCUCPIaIn CBOM MoTeHIMAaJI.
VKkazaHHbIE M HEKOTOpbIC APYrHe HENOCTATKU TPAAWLHOHHBIX PACTBOPOB JIETKO YCTPAHUMBI MPH
HCTIOJIb30BAHMU KaTHOHHBIX MOJIMMEPOB B KayeCTBE CTaOMIIM3AaTOPOB OYpOBBIX cucTeM. Briepsble,
HCCIIeZIOBaHUE U pa3paboTKa CHCTEeM KaTHOHHBIX OypoBbIX pacTBopoB (KatOypp) Hauaoch B 1abo-
patopun KperieHus u 3akanuuBanusi ckBaxud OOO «["azmpom BHUUI'A3» B 2010r. B Hacros-
11ee BpeMsl MCCIIEI0BAHO U MOTy4YeHo Oonee 15 maTeHTOB Ha KaTHOHHBIE OypOBBIE pacTBOPHI, TPH
MOANGHKALMK U3 KOTOPBIX MPOLUTH MPOMBICIOBBIC HCIBITAaHUS NPU OypeHun ckBaXuHbl Ne939 B
HaJICOJIEBBIX M COJICBBIX OTJIIOKEHHUAX B MYJIbZI0BOM 30He AcTpaxaHckoro I'KM.

Ha Actpaxanckom I'KM B HaziconeBoM pa3spese Obuia IpUMeHEHa HHTHOUPYIOIas CHCTEMA,
CTaOWIIM3MPOBaHHAs KATMOHHBIM IOJMMEPOM, HE MMEIOIas aHaloroB, kak B PO, tak u 3a pyde-
skoM. BroiepBoie, Onaromapst nHruOupyromum cBoiicteam KarOypp, yaanocs npoOyputs Haacose-
BOI MHTEpBAJ INIMHUCTBIX NOPOJ HEOTeHa, TaJIeoreHa, I0pbl, Mea U Tpuaca 6e3 HapaboTku oObema
pactBopa. CnexyeT TakKe OTMETUTD, TIOBBIILICHHE MEXaHUYECKOI CKOPOCTH OypEeHHsI, yMEHBIICHUS
KaBepHO3HOCTH. B mpouecce Oypenust peryiauposanue pH, coiepixaHuss HOHOB KaJbLiMs M Mar-
HUS, a TAKKe BBOJ OAaKTEPHUIMIOB HE NPOU3BOAMIOCH. TexHonoruueckue nokasarenu KarGypp
npu OypeHuH HaJICOIEBOro KOMIUIeKca ObuTH cTabmiabHbIMU. CleyeT OTMETUTh, YTO YacTh pa-
6overo pacteopa B koamyectse 90 M’ GbUIa JOCTABIICHA IS XpaHeHus B moc. Akcapaiick. Xpa-
HEHHUE JJAHHOTO PAcTBOpa B TeUeHHUE 14 MecsleB, BKIIOYAs JIETHUH NepHOJI, POLLIO 0e3 KaKhX-
100 M3MEHEHHH CBOWCTB M IOKa3areliedl KaTMOHHOH cucTeMbl. ClefoBaTeIbHO, KATHOHHBIC
OypOBBIC PacTBOPHI HE MOJBEPIKEHBI OMOACCTPYKIMHU U SIBISIFOTCS KHUIKOCTIMH MHOTOPa3oBOro
UCIIOIb30BAHUSL.
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Ilepen BckpbITHEM cosieBoro paspesa KatOypp mepeBeny Ha CONEHACHIIEHHBIA YTsDKEIICH-
Hbli 10 1960 Kkr/M° 1 Ha HeM mpoxoJKHIA Gyperne. B npouecce GypeHus coleBoro paspesa, BCe
MI0Ka3aTeIM pacTBOpa ObUIM CTAOWIIBHBIMHM, a IOKa3aTelb (DMIBTPALUK, CHUSMICS 10 HYJIEBBIX
3HayeHud. Bo Bpemst Bcero mpouecca yriyOneHHs B COJNEBBIX OTJIOXKEHHUSX CTPYKTYPHO-
peoJiornyeckre MoKazaTeIn He IpeTepey U3MEHEHUI: BINSHUE TEMIIEpaTyphl U COJIEH — XJI0-
puIoB U cyibharoB, Ha IMOKA3aTeNH PACTBOPAa MOXKHO TPHU3HATH HOJIOKUTENIBHBIM. B cBs3u ¢
3THM BOIPOC O HEOOXOJMMOCTH B JIOMOJHUTEIBHBIX 00pa0d0OTKaX MOJHOCTHIO OTHAJ, YTO MHHH-
MH3HPOBAJIO PACXOJ BCEX XMMHMYECKHUX PEreHTOB. B cpenHeM pacxon moHusutened Quibrpanuu
U pa3XWKUTENeH OypoBOTro pacTBOpa CHU3WICS B IISITH C JIMIIHUM pa3a.

IIpomeicioBsie ucnsitanus Katoypp Ha ckBaxkune Ne 939 BIsBIITH ClieyroLee:

— pH cpeabl KATHOHHOI CUCTEMBI HE BJIMSET HA TEXHOJOIMYECKUE MMOKAa3aTeIN U CBOWCTBA
pacTBopa U HaxoJMTCs B mpezaenax 6-7. Ympasnenue pH cpeapl KaTHOHHOTO pacTBOpa HE MPOH3-
BOJUTCS;

— COJep)KaHHE U YBEJIMYCHHE KOHIEHTPAllM KATHOHOB KaJbLHsS M MArHHS OKa3bIBAIOT
yllydinaomiee JeiicTBHEe Ha CBOWCTBA M TEXHOJIIOTHMUYECKHE I10KA3aTEM KATHOHHOW CHCTEMBI.
Ocax/ieHne KaTHOHOB KaJIbIMs ¥ MarHus B KATHOHHOM PacTBOPE HE IIPON3BOIUTCS

— B KaTHOHHBIX NPECHBIX CHCTEMaX C COZIEP)KAaHUEM Kpaxmalla, BOZAOPACTBOPUMBIX 3(HPOB
LIEJUTIONO3B! M OMOIIOJIMMEpa, MPOIECCHl OMONECTPYKIMU HE IPOTEKAIOT, U OTNAAacT HeoOX0Iu-
MOCTb B IIPUMEHEHHHU OaKTepPUIIMAA;

— BBICOKHME MHTHOMPYIOIME CBOWCTBA PacTBOpa M IIMHOEMKOCTh. BriepBele momyueH pe-
3yJbTaT — OTCYTCTBUE HApaOOTKU pacTBOpa B INIMHHUCTHIX OTJIOKEHHUSX HAJCOJIEBOTO paspesa Ac-
Tpaxanckoro ['KM;

— MAaJIOKOMITOHEHTHOCTh, MOCKOIBbKY monumep YAC ofHOBpPEMEHHO SBIISETCS cTaOMIH3a-
TOpOM (IIOHHM3HTEIIEM IIOHHU3UTENEM (PUIIBTpanuy), pa3KIKUTEIeM, OAaKTEPHIIIIOM H HHIHOUTO-
pOM HaOyXaHUS TIIUH;

— MpPOCTOTa B YNPABJICHHH CTPYKTYpPHO-PEOJIOTMYECKUMHU U (DUIIBTPAIMOHHBIMHU [TOKa3aTe-
nsiMU pactBopa. HeGounbine 100aBKKM BOAHBIX pacTBOpoB kaTnoHHOTO moiumepa YAC obecre-
YHMBAIOT CTAOMJIBHBIC TEXHOJIOTHYECKUE ITOKA3aTeIH PacTBOPA B TEUECHHE JUTUTEIBHOIO BPEMEHH;

— crabHJIbHBIE CTPYKTYPHO-PEOJOTHYeCKHe M (DUIBTPALMOHHBIC MOKa3aTesld pacTBOpa B
TEYEHHE BCETo LUKJIA CTPOUTEIHCTBA CKBAYKHHBI,

— TPOCTOTa TepexoAa Ha BHICOKOMHHEPAJIM30BaHHBIM PacTBOp: He TpeOyeTcst IOMOJHHU-
TEJILHBIX 3aTPaT CTaOMIN3aTOPOB;

— BBICOKasi TEPMOCOJIECTOMKOCTD: HI3KOE 3HAUCHHUE MOKa3aTelsi (pUIIbTpaIivy IIPHU BO3JCH-
CTBUM BBICOKHX TEMIIEPATYP M TOJIHUCOJIEBOH arpeccu;

— COBMECTHMOCTbH C IIEMEHTHBIMHU PACTBOPAMH.

13 HenocraTkoB KatOypp MOXKHO BBIACIUTH BBICOKOE 3HAYCHHUE INIACTHYECKOM BS3KOCTH.

Takum 00pa3oM, TMOy4eHHbIE Pe3yJbTaThl CBHACTEIBCTBYIOT O HEOOXOUMOCTH pacuInpe-
HHS BHEAPEHUS CUCTEM KaTHOHHBIX PACTBOPOB B PA3JIMUHBIX CJIOXKHBIX T€0JIOr0-TEXHUYECKHX YC-
NOBHsIX. B Hacrosiee BpeMsi HaMmeuaeTcs: mpoOypuTh 6 ckBakuH Ha Actpaxanckom ['KM c¢ uc-
0JIb30BaHUEM COBEPILECHCTBOBaHHBIX Moaudukanuii Katoypp. 1o pesynbratam ucnbitanuii Oy-
JIeT TNPUHATO pEIICHHE O BHIOOpE ONTHUMAaIbHOTO cocraBa KarOypp, Ha KOTOPOM IUIAaHHPYETCS
MIPOM3BOJIUTH B alIbHEHIIEM OypeHne BceX CKBaknH Ha Actpaxanckom ['KM.
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K BOITPOCY O INIOBBINEHWHU ITPOU3BOJUTEJIBHOCTH
AJIMA3HOT' O BYPEHUSA I'EOJIOTOPA3BEJOYHBIX CKBAYKWH
CTAHKAMMH C NOJABN)KHBIM BPAIIIATEJIEM

bazanos JI./1., Poaun O.A.
bazanov.mgri@mail.ru, Oleg.rodin.90@mail.ru, Poccuiickuii rocy1apcTBeHHBIH
reosioropasBeqo4HbIi yausepcureT uM. C. Opmxonukuaze, Mocksa, Poccust

I'maBHas 3amaya 10000 NPOM3BOJCTBA, @ JUIS HAIISH CTpaHbl B HACTOSAIIEE BPeMsi 0COOEH-
HO Ba)XHO, ITOBBIIICHUE 3P PEKTUBHOCTH, TTIABHBIMH COCTABIIIOIINMH KOTOPOH SIBIISIFOTCS TPH TI0-
Kazaresst — IPOM3BOUTENBHOCTb, CEOECTOMMOCTh U Ka4eCTBO.

IIpn onenke 3¢d¢dexTHBHOCTH OypeHHsI TeOIOrOpa3BENOYHBIX CKBAKMH A3TH ITOKa3aTelN
MO>KHO Pa3JIeNUTh Ha JBE IPYIIIBI:

— TioGasbHbIE MOKa3aTeNu, onpeensionye 3pGeKTHBHOCTb BCeH COBOKYITHOCTH padoT 1o
COOPYIKEHHIO CKBO)KHHBI;

— JIOKAJIbHBIE 110KA3aTelH, onpezaelsomue 3p(HEeKTUBHOCTb TEKYILEro npouecca OypeHus
CKBa)KUHBI.

[Ipu 5TOM JIOKaJIBHBIC TTOKA3aTENH SBISIOTCS ONMPEACISIONINMHI.

OcHOBHas 3aj1aua OypeHHs: re0J0ropa3BeJOUHbIX CKBKUH — MONyYEeHHE MOJHOH U JI0CTO-
BEPHOM reosornueckoi MHQpopMauum, 4To JOCTUraeTcsl MIPUMEHEHHEM KOJIOHKOBOTO OypeHus ¢
W3BJICYCHHEM Ha TIOBEPXHOCTh KOHIUIMOHHOTO KepHa. OCOOCHHOCTh KOJOHKOBOTO OYpeHHs 3a-
KJIFOYaeTCd B TOM, YTO NMEPUOANYECKH IPOLIECC yFJ'ly6KI/l CKBaXKHMHBI OCTAaHABJIMBACTCs U BBIIOJI-
HSIETCSl OTepalys 10 MOABEMY Ha IOBEPXHOCTh KepHa, T.e. OypeHue Benercs npepbiBucto. Kom-
IUIEKC OMEpaluii, BKIIOYAIOIINII BCIIOMOraTeiabHbIe paboThl, COOCTBEHHO Oypenue (YriayOoky)
CKBa)XKMHBI, IOABEM U U3BJICUECHHIE KepHa Ha3bIBaeTcs peiicoM. Pelic onpenensercs aByms nokasa-
TeJIAMU: BPEMEHHM BBITNIOJHEHMS BCeX Omepaluil peica — t, u yriayOkoii 3a peiic — h,. OdeBuaHo,
YTO JIOKAJIBHBIA MTOKa3aTel b IPOU3BOJUTEIFHOCTH JUIS IIponecca OypeHus! ONpe/IersieTCsl JeJICH -
eM yriryOKu 3a peiic Ha BpeMs peiica, YTo Ha3bIBaeTCs pPeiicoBOil CKOPOCTHIO.

V_hp_ hp

) .
ly  laon+lgy

BenuunHa peiicoBoi CKOPOCTH HEMOCPEICTBEHHO BIMACT M Ha BTOPOI MoOKaszaTenb d(dek-
TUBHOCTH — cebecTouMocTh Metpa Oypenus. 1o ynpoieHHo# dopmyie ce6ecTonMOCTb MOKHO
OIICHUTH KaK:

Cer = <. a + A s
Vp  Hnpu Lcke

Ortyero cienyer, 4to 4eM Ooublle pelicoBasi CKOPOCTb, TEM MEHbIIE ce0eCTOMMOCTh METpa
OypeHus.

Ipu GypeHun npocTeIMU CHapsilaMu yriryOka 3a pelic 3aBHCHUT OT JUIMHBI KOJIOHKOBOH Tpy-
0Obl1, coctaBisifolei ot 3—5 1o 6-9 merpos. [locne 3amonHeHHEM KOJIOHKOBOH TPyObl KEpHOM Ha
MIOBEPXHOCTh MOJHUMAETCS BECh OYPOBOI CHapsijl, UTO 3aHUMAET 3HAYUTENILHOE BPEMsI, OCOOCHHO
1pH OOJIBIION INTyOUHE CKBAYKHMHBI.

Ipu 6ypennu cuapsaamu CCK mocne 3amnoiHeHuss KEpHOM KEPHOIIPUEMHON TPYyObI, Ha TO-
BEPXHOCTh MTOJAHMMAETCS TOJIBKO Chb€MHBIH KEPHOIIPUEMHUK, a KOJIOHHA OYPUIIBHBIX TPYO OcTaer-
cs B ckBakuHe. [Ipu 3TOM mosryyaetcs: 1Ba pa3HbIX KOMILIEKCA MEPOIIPUATHIL: «pelcy — OT cIyc-
Ka M 10 NoxbeMa BCero OypoBOro cHapsija, (BKJII0Yas BCE BCIIOMOraTeNIbHbIE ONEpaluu), U TaK
Ha3BbIBAEMBIH «IHUKI» — OT CITyCKa JI0 M3BJICYEHHUs TOJbKO KepHONpHeMHUKa. [ omepayu 1o
3aII0JIHEHUIO U U3BJICUEHHIO KEPHOIPHEMHHUKA, JTydllle HCIOIb30BaTh TEPMHH «KEPHOIPHEMHBIH
peiicy, a o1 MHTEpBana OT CIyCKa JI0 IOAbEMa BCEro OypOBOrO CHapsjAa NMPUMEHATh TEPMHH
«T0MHBIH pedicy. PelicoBas ckopocts npu Oypenun chapsaamu CCK onpenensercs no gopmyse:

v ay H,=Yh
= <, TAC )= Knp.
b Tec;1+2t3cn+zt6yp
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B cHapsimax CCK 3apy6exHbIX GupM 11t OypeHHs ITyOOKUX CKBaKHH OOBIYHO IPUMEHS-
10TCsl OypUIIbHBIE U KEPHONPHEMHBIE TPYObl AIMHOW 3 METpa B COOTBETCTBMU C MAaKCHMAJbHOM
BEIIMYMHOM X0/ia IIOJBIKHOTO BPAIATENs 3apYOCHKHBIX CTAHKOB.

PeanbHbIM IyTeM MOBBILEHHUS] TPOM3BOAUTENBHOCTH KOJIOHKOBOTO OypeHHs! TIyOOKHX CKBa-
’KUH MOXET OBITh yBEINYCHUE HEIPEPHIBHON YIITyOKH 3a KePHOIIPHEMHBIH pefic ¢ 3 10 6 MeTpoB.

IpuMepHsIit pacuer Mo MpUBEACHHOI GopMyIte Ui CPeAHNX yCIOBHA OypeHus (POXoaKa Ha
alMa3Hyro KOpoHKY — 90 M, MeXxaHHU4YecKasi CKOPOCTb — 6 M/4ac) MOKa3bIBAET, YTO pelcoBasi CKOPOCTh
TIpY YBEJMIECHHUH YTITyOKH 32 KEPHOIPHUEMHEIH peiic ¢ 3 10 6 MeTpoB BepacTeT B 1,83 paza.

ITpu GypeHHH CTaHKaMH C IPOXOIHBIM IOABIDKHBIM BpaliaTeiaeM, B IPHHIMIIE MOXKHO UC-
OJIB30BATh JUISI HAPAIIMBAHUS CBEUH U3 IBYX OYPUIIbHBIX TPYO JUTHHOM 6 METPOB.

Ho B TakoMm ciydae, 1nocie yFJ'ly6KI/I CKBaXXWHBI Ha BEJIMUMHY XOJa BpaulaTeiisd, OCTaHaBJIU-
BaeTCs BpallleHHe OypOBOro CHapsza, mpouecc OypeHHs NpeKpaIiaeTcs, 1 Mocie NepeKperieHus
Bpalaress nporecc OypeHus HeoOXOAUMO BOCCTAHABIMBATH 3aHOBO, UTO TPEOYeT JOMOIHUTEIb-
HBIX 3aTpaT BPEMEHH U IPUBOAUT K IOIOJHUTEIFHOMY H3HOCY aIMa3HOTO HHCTPYMEHTA.

B oteuectBennbix cHapsgax KCCK Hapsiny ¢ TpyOamu [uinHO#M 3 MeTpa MPUMEHSIOTCS TPY-
6b1 juHOM 4,5 1 6,0 MeTpoB. OnHako, Npy OypeHHM MIMMHAESIBHBIM CTAHKOM C Bexmyliei Oy-
pUIBHOM TpyOOH, HenpepbiBHas yriyOka B 6 METpOB HEBO3MOXKHA. Hanuume B OTE€4eCTBEHHBIX
LITTHH/ICNBHBIX CTAHKAX CHCTEMBI «aBTOMEPEXBAT» IO3BOJISIET HEIPEPHIBHYIO YIITyOKY TOJIBKO Ha
BEJIMYMHY BBICTYHAOMICH HaJ| IIMHHACIEM YacTH BeAyllei TpyOsl (00bIYHO He Ooee 4 METPOB).
HapammBanue «depe3 Bepx» mectuMerpoBbiMu Tpybamu CCK mpu OypeHHH MINHHACIBHBIMH
CTaHKaMH C aBTONEPEXBATOM, TPEOYET CIENUaIbHBIX YCTPOMCTB [UISl LIEHTPALUH BEpXHEH TPyObl
C CaJIbHUKOM.

IIpuBeneHHBII aHATM3 MTOKA3BIBAET, YTO MOBBIIICHUE IPOU3BOAUTENFHOCTH M KayecTBa aj-
Ma3HOro OypeHus ITyOOKHX IE0JIOrOpa3BEIOYHBIX CKBAKHH MOXET OBITH JTOCTUTHYTO ITyTEM
BCTPaUBaHMS B KOHCTPYKIHUIO CTAHKOB C MOJBIKHBIM ITPOXOHBIM BpallaTelIeM ¢ XOA0M 3 MeTpa
cHCTeMBI «aBromepexBar». Takas 3ajada MOXKET OBITh pelLICHa NPUAAHUIO TPYOOACpIKATENIO
(GYHKUMI HIKHETO 32)KMMHOTO [IAaTPOHA.

Ewme B 1959 rony B «LIKB» Mununcrepctsa reonoruu u oxpansl Heyip CCCP 6b11a paspabo-
Tana OypoBas ycraHoBka YAB-300 ¢ rugpapianueckuM nepexBatoM OypoBOro MHCTpyMeHTa 0Oe3
OCTaHOBKH BpaILICHUS. B nauane CEMHUACCATHIX I'OAOB HAa4YaT BBIIMYCK IINWHACIBHBIX CTaHKOB
CBA-500, u 3atem cepus crankoB CKb-4, CKB-5 u CKb-7 yxe ¢ aBTOMaTHYECKUM IepeKperie-
HHEM 32)KMMHBIX [ATPOHOB, C CUCTEMOH «aBTonepexBaT. 3a py0ekoM OCHOBHOE Pa3BUTHE IS
BBICOKOOOOPOTHOTO aIMa3HOr0 OYPEHHS T€0I0ropa3BeJOUHBIX CKBKHH IONYYHIH CTAHKH C II0-
JBI)KHBIM BPALIATEIEM C XOI0M BpaILATesst 10 TPEX METPOB, COOTBETCTBEHHO MPUCIIOCOOIEHHbIE
UL HeTIPEepBIBHOTO OypeHus pelicamu 1o 3 Merpa. Kak yxe yka3pIBanoch, BO3MOXXHOE ITOBBIIIE-
HHE MPOM3BOJIUTEIBHOCTH BbICOKOOOOpoTHOro Oypenusi capsaamu CCK 3a cyer mepexona Ha
OypeHue Ha 6-1 METPOBBIC HEMPEPBHIBHBIC KEPHOIPHEMHBIE PEHChl BO3MOXKHBI KaK TP UCIOJIB30-
BaHUH CTAHKOB C TIOJBHKHBIM BpallaTeIeM, TaK U CTAHKOB INIHUH/EIBHOTO THUIIA. .

Jluteparypa
1. Koznosckuit E.A. Ontumusanus npouecca passegounoro 0ypenus. — M. : Henpa, 1975.
2. HoBoe reonoropasBefouHoe 000pyaoBaHue U MpHOOpbL. OToen Hay4HO-TEXHHYECKOM
undopmanuu. — M. — 1959.
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TAKEJIAA HE®Th. TEXHOJIOTUHU U CIIOCOBbI 1OBbIYHN

Bponnnkos U./1., ITankos I1.H.
SantaReg73@yandex.ru, Poccuiickuii rocy1apcTBeHHBIH re010ropa3BeoyHbli
yauepcuret uM. C. Opmxonukuaze, Mocksa, Poccus

XapakTepUCTHKNU TSDKEIOH HeTH:

InotHocTs API > 10—-20° (1,0-0,934 r/em’).

Jns monyuenus npuemsieMoi HepTeoTnauu TpedyeTcst IPUMEHEHHE BTOPHYHBIX U TPETHY-
HBIX METOJIOB JIOOBIUH.

Jlo6brua:

TemnoBble METOABI BO3ACHCTBUS Ha IUIACT IyTEM 3aKayK{ Mapa, HalpaBIeHHOE rPaBHTaIN-
OHHOE JPEHUPOBaHHUE MpH 3akauke mapa (SAGD).

Tsokenble HEPTH B YCIOBHSAX MCTOLICHHS TPAJAUIMOHHBIX SHEPrETHUECKUX PECYPCOB MPUOO-
peTaroT Bce Oolbliiee 3HaYEHHE B MUPOBOi skoHOMuKe. Ocoboe 3HaueHne OHM UMEIOT U B Poccun,
TJIe MECTOPOXKJICHUSI JIETKOH HepTH BBIPaOOTaHBI OOJice YeM HATOJIOBHHY, M OTHOBPEMEHHO — JCH-
CTBYIOIINE U NOTCHUIHAIbHbIC NepepabOTUNKK B OONIBIIMHCTBE CIIy4aeB HE UMEIOT NPSIMOTO J0C-
Tyna K pecypcaM. TeM BpeMeHeM, M0 JaHHBIM 3KCIEPTOB, MUPOBBIC 3arachl H3BJICKAEMBIX TSKE-
noit Hedt coctaBsroT O6onee 4 TpiH Oappeneil. ['eonoruyeckre 3amnackl BBICOKOBSI3KOM U TsDKe-
noit Hegtn B Poccum mocturator 182 muipn Gappeneid, o1HaKO WX NMPUMEHEHHE W HM3BICUCHUE
TpeOyeT HCIIOIB30BaHMs CIEHHUATIBHBIX JOPOTOCTOSIINX TexHojorunil. Hemuorme poccuiickue
KOMIIaHMU T'OTOBBI BKJIAJIbIBATh 3HAUUTEIbHBIE CPEACTBA B Pa3pabOTKy MECTOPOXKACHUH U mepe-
paboTKy TsDKenoi HedTH, naxe, HECMOTPS Ha 3HAYUTENIFHYIO FOCYAAPCTBEHHYIO ITOICPXKKY.

OCHOBHBIE MHUPOBBIE 3aI1achl YIIEBOJOPOAOB, KaK YK€ OTMEUYaIOCh, COCPEIOTOUCHBI UMEH-
HO B TspKenoi HepTu. [To pa3BenaHHbIM 3amacam Tsokenol Hedti Poccust 3aHMMaeT TpeThbe MECTo
B Mupe nocie Kanaasr u Benecyaunsl. 3ameTiM, 4TO OHOW U3 HanboJee BaXKHBIX TCHACHIIMH, Ha-
OJIIOTaeMbIX B COBPEMEHHOM He(Te100BIBAIONIEM CEKTOPE, SBISCTCS CHIDKCHUE TOOBIYM JICTKOH
HeTH U HePTH cpedHeil IOTHOCTH. 3anacsl HeTH, yI0OHBIE I JOOBIUH, UCTOIIAIOTCS YCKO-
peHHBIME TemIiamu. B P® creneHb BBHIpaOOTaHHOCTH 3allacoOB OCBaWBAaGMBIX HE(TEra3oBBIX Me-
cToposkaeHuit gocturia 60%, mpu 3ToM J00bIYa BEAETCS C UCTIOIB30BAHUEM CBEPXHHTEHCHBHBIX
TEXHOJIOTUH. Jlpyrue MEecTOpOXKACHHS HaXOJSTCSl B CEBEPHBIX pailOHAaX M COJEpXKAT TPYAHOU3-
BJIEKaeMbIe 3aI1achl TSHKEIIOH HE(DTH U CIIOXKHBIE TO/Ira30BbIE 3ATICHKH.

OcHoBHbIe npoOiemMbl HedTe- U ra3ono0bIBaroLIel oTpaciu Poccuu 3akimovaroTcs B 9KC-
TEHCHBHOM CII0CO0€ BBIPAOOTKU U HOOBIUHM YIJIEBOAOPOIOB: U3 MHOXECTBA MECTOPOXKICHHUH BbI-
OuparoTcsi caMble KpyIHble ¢ He()ThiO, 00Jajaroneil Jy4luMHu CBOiicTBaMU. MecTopox/ieHus,
YTO 3aJIerarloT Ha OONBLINX IIIyOHMHAX, a TAK)KEe MECTOPOXKICHHS TsDKENbIX HedTel — pa3pabarhl-
BAIOTCS B MIOCJIETHIOIO OYepeib.

Cepbe3Hoil mpoOIeMoil SBISETCS TaKKe TO, YTO JUISI IEPEKAUKH KaK JICTKOH, TaK 1 TSHKEIon
He(TH HCTIONb3yeTCs O/Ha CHCTEMa TPYOOIIPOBOJIOB, UTO MPUBOIUT K YXYALICHUIO KauecTBa BCeH
nepekauyrnBaeMoii He)Tu.

Jlnst u3BnedeHust THKENONH He(hTH HEMOCPEICTBEHHO M3 IUIACTA UCIONB3YIOT, KaK MPaBUIIO,
TEIUIOBBIE CIIOCOOBI TOOBIUM, TaKHe KaK ITaporpaBUTAIMOHHOE Bo3aeHcTBHE. CyIIECTBYIOT TaKKe
U «XOJIO/IHBIE» METObI IOOBIYH, TPEANOJIaraolie 3aKauKy B IUIACT pacTBOpUTENEH (Hanpumep,
merox VAPEX wim texnonorust N-Solv, nponanom). Crioco0bl 10ObIUY TsDKENOH HedTH Hemno-
CPEIICTBEHHO M3 IU1acTta MeHee Y(h(eKTHBHBI B IIaHe HE(TEOTAA4N IO CPABHEHHIO C KapbEePHBIM
croco6oM. DTH cIOCOOBI IMEIOT HEKOTOPBII MOTEHINAT K CHIDKCHUIO ce0ECTOMMOCTH TOJTydac-
MOit He()TH 3a CYET COBEPLICHCTBOBAHMS TEXHOJIOTHI e TOOBIUH.

OrpoMmHbI€e 3arachl TSDKEJIOW HeTH U MPUPOIHBIX OUTYMOB TpeOyIOT pa3pabOTKH MHHOBA-
LIMOHHBIX TEXHOJIOTHH NOOBIUY, TPAHCIIOPTA U MepepaboTKH ChIpbs. B Hacrosiee Bpems onepa-
LMOHHBIE 3aTPATHI M0 JOObIUE THKEIO0H He(DTH U IPHUPOAHBIX OUTYMOB MOTYT B 3-4 pasa mpeBoc-
XOIIUTH 3aTpaThl Ha A00bIUY Jerkoi Hedru. [TepepaboTka TsHKENOi BHICOKOBA3KON HE(DTH TaKKe
OoJiee PHEProeMKa U, Kak CIIEJCTBHE, BO MHOTHX CIIy4asX HU3KOPEHTAaOeIbHA U Jaxe YOBITOYHA.
B Poccun paznnusbie crocoObl JOOBIYM TSDKEIOW HE(TH HCHBITHIBAIUCH HAa XOPOIIO H3BECTHOM
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SIperckoM MeCTOPOXK/ICHHH BBICOKOBSI3KOM He(TH pacronoxeHHOM B Pecnyonuke Komu. IIpo-
JIYKTHBHBIN TUIACT 3TOTO MECTOPOXKICHHUS, 3aeraonmii Ha rayoune ~200 M, COIEPIKUT TSKENTYIO
He(Th MIOTHOCTBIO 933 Kr/M° i BsskocThIO 12000-16000 MITa-c. B HacTosIIee BPEMs HA MECTO-
POXACHUH OCYLIECTBISETCS TEPMOLIAXTHBII coco0 H00bIYM, 3apEKOMEHI0BABILIMI ce0sl KaK J10-
cTaTouHO 3()(HEKTHBHBIM U YIKOHOMHUUYECKH ONpaBAaHHbIA. Ha AIIagb4nHCKOM MECTOPOXKICHUH
CBEPXBSI3KOH HE(TH, pacmojokeHHOM B TartapcTaHe, peanu3yercss IPOEKT II0 OIBITHO-
[IPOMBIIICHHOMY HCIBITAHUIO TEXHOJIOTUH MapOrpaBUTALHOHHOTO BO3JCHCTBHS. DTa TEXHOIO-
rus, mpasza, 6e3 0coboro ycrexa, UCIBIThIBANIACH Takke Ha MopaoBo-KapManbckoM MecTOpox-
JICHHUH TsDKeNoM HehTH. Pe3ynbraTsl pa3paboTKu MECTOPOXKACHUH TSDKEION BHICOKOBSA3KON HedyTH
B Poccuu moka He BHyIIalOT 0COOOTO ONTUMHU3MA.
TexHonoruu no0bIuH, MpUMEHsieMble B Poccuu:

o [IlaxTHBIHA CIIOCOO JOOBIYH.

¢ [laporpaBUTalMOHHBII CLIOCOO 1O0OBIYH.

TpeOyercs nanpHelilee COBEPIICHCTBOBAHHE TEXHOJIOTHI M 000PYIOBAHHUS JUIS TOBBIIICHUS
a¢dexTrBHOCTH 100b4H. B TO ke BpeMsi MOTEHIMAT K CHI)KECHUIO ce0ECTOMMOCTH JI00BIUH TsDKe-
JI0# He()TH eCcTh, U MHOI'HE KOMITAaHHH FOTOBBI IPUHUMAThH B €€ JoObIue akTHBHOE yuacTue. Kak nc-
TOYHHK MOTOPHOTO TOIUIMBA TsDKeNas He(Th yObITOUHAS, APYToe A0 MPUMEHSTh €€ JUIsl H3rOTOB-
JICHHS IOPOXKHBIX ac(halbTOBBIX IIOKPBITHIA, TepepabaThiBaTh HA OEH30JIBHO-TOIYOIBHYIO CMECh.

Tspkenast/BbICOKOBsI3Kast/OUTyMHass He()Th NpPHUBIIEKaeT Bce Ooliblliee BHUMaHUE He(TIHOM
[POMBIIUICHHOCTH. [10CKOJIbKY OCHOBHBIC «CIIMBKH» B MHPOBOIi HedyTe 00bI4e yKe CHATHI, Hed-
TSIHbIE KOMIIAHUM MPOCTO BBIHYIKJIEHBI NEPEKIIOYAThCS HA MEHEe MPHUBJIEKATEIbHbIE MECTOPOXK-
JeHus TsoKesoi HedTH. VIMEHHO B TsDKeJIOH He(hTH COCPEeOTOUYECHBI OCHOBHBIC MUPOBBIC 3aIachl
YIJIEBOIOPOJIOB.

B CBsI3u ¢ M3I0KSHHBIM pa3paboTKa HOBBIX TEXHOJIOIHH JOOBIUH TSHKEIBIX U CBEPXBI3KUX
HeTeil SBISIETCS MPHOPUTETHBIM HATIPABICHUEM Pa3BUTHUS BCeil HETAHOM OTpacim.
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HEOBXOJINUMOCTD PA3BUTHA AJIbTEPHATUBHOM
SHEPI'ETUKH POCCHUH C MIO3ULINUN 'EOITUKHN

AnoJonosa H.H., Kypboaukas M.B.
kokoc525@mail.ru, Poccuiickuit rocy1apCTBEHHBIN Te€0I0T0Pa3BeI0YHBII
ynusepcurer uM. C. Opmxonukuasze, Mocksa, Poccus

B COBPEMEHHBIX J3KOHOMHYECKUX YCJIIOBUAX IJIABHBIM KOHKYPEHTHBIM HNPEUMYILICCTBOM
MPOMBIIIICHHOCTH ¥ BCErO XO3sICTBEHHOr0 KoMIuiekca crpansl sBisercss MCK — noHop rocy-
JIAPCTBEHHOTO OlojKeTa, (hakTop, KOTOPBIH NOJDKEH O00ecHednTh MOAEPHM3ALUIO POCCUHCKOI
SKOHOMUKH H €€ Iepexo] Ha HOBBIH TexHonormdecknii ykian. C apyroil CTOpoHEI, Ipojaka Chl-
pbd 3a pyOexk He MPUBOIUT K YBEJIMYEHHIO HALIMOHAILHOTO OOraTCTBa CTPAHBbI.

Bo3nukaer He0OXOIUMOCTh pa3padOTKH ATUYECKUX IPHHIUIIOB BOCIIPOM3BOJCTBA U HC-
MOJIb30BaHUS MUHEPAJBHBIX PECYpPCOB C MO3UIMU COXPAHEHUS U POCTA HAIIMOHAIBHOrO OoraT-
cTBa. B 3TOH cBA3M BakHO OOpaTWTh BHUMAHHE Ha BO3MOXKHOCTH Pa3BHTHUS albTEPHATHBHOW
9HEPreTHUKH.

CoBpeMeHHasi HECTAOWIBHOCTh PBIHOYHBIX IIEH HA YIJICBOJOPOABI, OOJbIIas BOJATHIIb-
HOCTb PBIHKOB, @ TaK)Ke AKOJOTHYECKHE MPOOJIEMbI TIPU pa3pabdoTKe MECTOPOXKACHUI U mepepa-
0OTKe YIIIEBOAOPOJOB HEOOXOIMMO COPa3MEPHUTh C PUCKAMH, BOSHUKAIOUIMMH HPH HCIIOJIH30Ba-
HUH aTOMHOW DHEPTUH.

OrpaHHYeHHOCTh BCEX PECYpPCOB U MX KOHEYHOCTbH MOPOXKIAIOT BOIIPOC O IIpaBax Ha MUHE-
paJbHBIE PECYPCHI HBIHE JKMBYIINX U OYAyIINX MOKOJICHHH.

Mmes anprepHaTHBHBIC BapUaHTHI, Ha0 3(Pp(EKTHBHO HUCIIOIB30BaTh OTPAHHMYCHHBIC pPeCcyp-
CBI C LIEJIbI0 MAKCUMAJILHOTO Y/IOBJICTBOPEHHUS TOTPEOHOCTEH esioBeKa.

EnuHCTBEHHBIM TOIUIMBOM, KOTOpOEe B 0003pHMOM OyIyIIeM MOXXET CTaTh pealbHOH allb-
TEpHATHBOM TSl 0a3MCHOTO MPOM3BO/ICTBA AEKTpodHepruu B Poceuw, siensiercst ypan. Kpome Toro,
Poccun HEOOXOAMMO BOCCTAHOBUTDH YTPayCHHbIE ITO3UIIUK Ha MHPOBOM PBIHKE ypaHa B Ka4eCTBE
OJTHOTO M3 KPYMHEHIIINX 3KCIIOPTEPOB 3TOrO BHUA ChIPhs. J{JIst 3THX 1esell He0OX0AUMO:

IlepBoe — akTHBH3aLKs TEOIOTOPA3BEIOYHBIX pabOT 10 BBIABICHUIO B POoccry HOBBIX KpyTI-
HBIX U BBICOKOPEHTA0CIBbHBIX YPAHOBBIX MECTOPOIKICHHIA.

Bropoe — akTUBHM3aLUsl YCHIIHIA 110 CO3/1aHHI0 COBMECTHBIX MJIM KOHIIECCHOHHBIX MPEATNPH-
ATHI Ha 0a3e ypaHOBBIX MecTopokaeHuil Kasaxcrana u Y30ekucraHa, mpoayKuusi KOTOPBIX Oy-
JIeT UMIIopTUpoBaThes B Poccuro.

Tperbe — peBU3MS TOW YaCTH MHHEPaJIbHO-CHIPHEBOM 0a3bl ypana Poccuu, kotopas B Ha-
CTOsIIIee BpeMs ITPEe/ICTaBIsIeT 3a0aIaHCOBbIE 3aI1achl.

Takum 00pa3oM, B CIOXKHMBIIMXCS YCJIOBHSX TOCYAApCTBO JOJDKHO COJEHCTBOBATH MHBE-
CTULIMOHHBIM MPOLIECCaM, MPOUCXOJSILIMM B OTPACIH, CO3aBaTh JOMOJIHUTEIbHbIE BOZMOKHOCTH
JUIS €€ YY9aCTHUKOB, PEIaKTHPOBATh 3aKOHOIATEIBCTBO JUIsl IPUBIICUCHNUS B TEOJIOTOPA3BEAKY Ma-
JIOTO U CpeAHero OU3Heca, a TAKXKe PelaTh 3a1auH, KOTOPbIe MPEANPHATHS HE MOTYT PEIIUTh ca-
MOCTOSITENIBHO.
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K BOITPOCY O CTPATEI'NN PAIIUOHAJIBHOI'O
MMPUPOAONOJIB30BAHNUA

Byreuioscknii B.B.
wladimirbutwilowski@gmail.com, UHcTuTYT monuMepHbIX uccnenoBanuid, pesnen, ®PT

Yenoeueckas KM3HEIEATEIBHOCTh TaK WJIM WHAYE SIBISIETCS MPHPOIONOJIBL30BAHHEM HIIM
OCHOBBIBACTCS Ha IIPHPOIOTIOIL30BAaHUH, KOTOPOE €CTh UCIIOIb30BaHNE OKPYIKaloUIeH cpebl 1 eé
pecypcoB Julsl yIOBICTBOPEHHUS JTMYHBIX M OOIIECTBEHHBIX MAaTepPHANIbHBIX M AyXOBHBIX HOTPEO-
HOCTEH. 31paBblii CMBICI MOJCKA3bIBACT, YTO HEPALMOHAIBLHOE MPUPOAONOIL30BAaHUE HE OITH-
MajbHO M B UTOT€ K XOpoleMy He npuBeér. Cunraercs, YTO NPH PAlMOHATBHOM MPUPOAOIIONb-
30BaHHH CyMMa CO3[aBaeMbIX MATEPHAIBHBIX U KYJBTYPHBIX OJIar JOJDKHA MPEBHINIATH YOBITKH
OT YXyJUIEHHs1 COCTOSHUS JaHmmadTHON cepbl U OT 3aTpar Ha ee peKyibTuBanuio. Ho Takas
OyXrajTepusi HEI0CTaTOYHA, XOTs Obl IIOTOMY, YTO OHA HE MOJXET OBITh TOYHOH W, KPOME TOTO,
BPSZ JIM yXYJIILIEHUE CPEe/ibl MOXKHO MOJHOCTHIO KOMIIEHCHPOBATh HEKUMHU Joxoxamu. [Ipupono-
0JIb30BaHUE JIOJDKHO OBITh TaKUM, YTOOBI OKpY’Karollas cpeAa yay4qllianach WM, 10 MEHBILIEH
Mepe, He yXy/IIaiach; IPpU 5TOM IPUPOIONOIb30BaHHE HE JOJDKHO PEIyLIMpPOBATHCS, a YIOBIIE-
TBOPATH HEOOXOMMBIE HOTPEOHOCTH JIIO/ICH. DTO U €CTh €ro IJ1aBHas CTPATernyecKas Hejb.

TeopeTHdeckH Takoe MPUPOIONONIB30BAHUE, KOHEYHO, BO3MOXKHO. Ho mis ero mpakruue-
CKOTO OCYIIECTBJICHUsSI HEOOXOAUMO CO3JaHHe OCOOBIX T'YMAaHUTAPHBIX YCJIOBHH, HPAaBCTBEHHBIX
LeHHocTel 1 uaeanoB. Takue ycloBHs cpa3y He CO3al0TCsl, OOIIECTBO HE MOXKET MTHOBEHHO U3-
MEHUTBCS, HO OTJENbHBIC JIIOJH, HILYIIHe, 3HAIOIHE, (TeHETHYECKH) IPeapacloioKeHHbIe K
TBOPYECTBY U J00pY, UMEIOTCS B OOIIECTBE BCEra, U UX He Majo. VIMEHHO OHH, BOOPYIKHBILKCH
MOHMMAHHUEM YTO AeNaTh U KyJa UATH, CBOUM JINYHBIM IPHUMEPOM H IOBCEIHEBHOH paboOTON BO
BCEX OTpACisIX YeI0BEuecKoro ObITHs (IIPeXAe BCEro BO BIACTH, MPOCBELICHUH U BOCHHTAHHH)
MOT'yT Ha4yaTh [OBOPAYMBaTh JIBH)KCHUE OOIECTBA B HHOE PYCIIO, COOTBETCTBYIOIIEE HACSIM 100-
pa u crpaBeAIMBOCTH. Halo TONBKO MOHSTH U HOBEPUTH, YTO HET OOBEKTUBHBIX 3alPETOB Ha
OCYLIECTBJICHHE 3THX UJEH, YTO OHH MOTYT HayaTh OCYIIECTBIISTHCS IPH JKENaHUU M ACHCTBUH
Jake HeOOJIBIIOro KOJIMYECTBAa COPATHUKOB. UenoBeYecKuii Kanurai — caMoe BakHoe!

KpaeyronbHblii kKaMeHb BCEro OOLIECTBEHHOTO Pa3BUTHS — KyJIbTypa M HPaBCTBEHHOCTh, KO-
TOpble POPMHUPYIOTCS [yXOBHO-TPYIOBBIM BOCIIMTAHUEM M TPOCBEIICHUEM KaK B OTHOILICHUH IPH-
POJIBI, TaK ¥ B OTHOIIEHHH oOIiecTBa. [IpuHIMN mpocT: nenail Tak, 4ToObl HAIIM JIeTH ObUIM YyTh
JIy4IlIe Hac, a UX JEeTH — em€ 4yTh Jyudrue. Jis 3Toro kpaifHe Moie3Hbl U JIMYHBIN IPUMED, U 001mas
nemkymas uaes (Byreunosckuit, 1995). S momarato, 9to uaes aydiiero o0ycTpONUCTBA KH3HU H
OKpY’KaroIlei cpeibl BPsi/ JIM Y KOTO BBI30BET HempusiTHe. Takas ujesi BIIOJHE MOXKET CTaTh 00-
HICHAIMOHABHOW (PallHOHATIBHOE M ACTETHYHOE KYJIbTYpHO-TaHamadTHOe 00ycTpoiicTBo Manoii
n Bonpmoit Poxuubl) 1 oOpaTtuThesi, Tak cKa3aTh, MaTepUabHOW CHIIOH, KOTOpas CHOCOOHa K
JUITEIbHOMY AeiicTBHI0. Uepe3 Hee BO3MOXKHO ONTUMANIbHOE 00bEIMHEHNE YKOHOMHKH, DKOJIO-
MU U 3CTETUKH, YTO U SIBJISCTCSI PAlMOHATBLHBIM IPUPOJOINOIb30BaHHEM. Beib OrsAnTeCh BO-
KPYT: HOYTH MOBCIOAY €lI€ CTOJBKO MHOTO HEOOYCTPOSHHOrO, HECIEeNaHHOTO WM CHENAHHOTO
IUI0XO0, HEKPAcUBO, BO Bpel Okpyskatomei cpene! Ckonbko Jitonei emé Ha 00ounHe nmporpecca,
UM HE XBaTaeT JaXKe MPOCTEHIIero XHU3HeOOeCIeUueHUs: U 3HaHHUH, CKOJIBKO TaJaHTOB TaK M HE
HOJIy4Yar0T CBOETO JIOJDKHOTO Pa3BUTHUS, KaKOW OOJBLION JAyXOBHO-MaTepHAIbHbII MOTCHIMAT HE
peanusyercst! O0bEM pabOTHI TPOMaJICH U €r0 XBaTUT U BHYKaM, U IparpaBHyKaM.

Kaxoii Ob1 HM OB Ceifuac rocyJapCTBEHHBIN CTPOH M SKOHOMHKA, HAJIO JeJIaTh BCE BOBMOXK-
HOE JUISl PAlMOHATIBHOTO MPHPOJIONOIB30BaHMSI U 00yCTPONCTBA, IOTOMY KakK IOJIOKHUTEIBHBIE HX
MPUMEpBI JaKe Ha MAJIBIX Y4aCTKaX UMEIOT MPEK/Ie BCEro BOCIUTATENbHOE 3HAUCHHE. A MPUMEpBI
TaKUX YYacTKOB M TaKOH JESTEIbHOCTH UMEIOTCS U Ha 3amane, 1 Ha BocToke (Jiydinme mpuMepsl —
9TO CO3MAATENbHAs U TyMaHUTapHas AesTenbHOCTh ['enpu dopaa, T0KaIbHOE YITydIIeHHe SKOJIOTH-
yeckoi obcranoBkH B 3amanHoi EBpone, CILA u np.) (Vaiit, 1990). Kak u 3a cuer yero onu ceifqac
OCYILECTBIISIIOTCS. — 3TO JIPYTOH BOIPOC; ITIABHOE TO, YTO MPAKTHKA MOATBEPKAACT: IPU KEIaHUU
MOYKHO CO3UJIaTh SKOHOMHUYHO, SKOJIOTHYHO M 3CTETHYHO. V/iest 3CTeTHKO-paMoHaIBHOTO 00y CTpOi-
CTBa CMOCOOHA OOBEIMHUTD U COMM3UTH KAITMTAIMCTOB M PabOYMX, YUHOBHUKOB M MHTEIUIUTEHIIHIO,
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0GaHKUPOB U KPECThSH, BEJb OT €¢ PCAI3alliK BBIUTPHIBAIOT, B KOHEYHOM CUY&Te, BCE U, TEM Ca-
MbIM, BO3MO)KHO YMEHBLICHHE BHYTPHOOLIECTBEHHOIO aHTAarOHM3Ma M YKPEIUICHHE IOJUIMHHOM
JIEMOKPATUH U T'yMaHU3Ma.

JIst TOCTHIKEHHMS 1IeJTH PAliMOHATIBHOTO MPUPOIOIONIB30BaHMS HEOOXOAUMA CTpaTerus Aei-
cTBUH. ['yMaHUTapHO-TPYOBOE BOCIIUTAHUE M I'YMaHUTAPHO-TEXHUYECKOE NMPOCBELICHUE — BaX-
HeWIas 4acTh 3TOH CTPAaTeruy, Kak U U3MEHEHUe JTMOepaIbHO-TUKTATOPCKUX OOIIECTBEHHBIX OT-
HOLICHUH Ha JEMOKPATUYECKHE, OCHOBAHHbBIC HAa OCO3HAHHOW CBOOOJE M OTBETCTBEHHOCTH, I'yMa-
HH3Me€, CIIPaBeNIMBOCTH, OE30MaCHOCTH, Ha MPEKPAIICHUH YKCILUTyaTalluH YeIOBeKa YeTOBEKOM H
POCTOBIIMYECTBA.

Bropoii BakHOIH COCTaBISIIOLICH CTPATErMH HPHPOJOIOIb30BAHUS SIBISCTCS HAyYHOE U
TCXHOJIOTMYECKOE TBOPUYECTBO LLII/IpOLlal‘/'IHll/IX HapOJHBIX Macc. MIMEHHO TEXHOJIOTHYECKHE BO3-
MOXXHOCTH U Hay4HbIC JOCTH)KCHHUSI OTKPBIBAIOT OTPOMHBIN NMPOCTOP PalHOHAIBHOMY HPHPOJIO-
nosb3oBaHuo. [TosToMy He yBennueHue noucKa u J0ObIYM (MCIONIB30BAHNs) BCE HOBBIX M HOBBIX
MECTOPOXKACHHUI MONIE3HBIX UCKOMAEMbIX M APYTHX HMPHUPOIHBIX PECYPCOB JOJKHO OBITH B IpPHU-
opuTeTe, a yiIy4lleHHe M BHEIPEHNUE TEXHOIOIHI HCIIONB30BaHUs TOTO, YTO yXKe J00bITO U J00bI-
BAETCs, YTO MOXKET OBITh BHOBB IIepepabOTaHO U HCIIONB30BaHO. FIMEHHO B JaHHOM HAIpaBJICHHU
JIOJDKHBI OBITh 3aefiCTBOBAHbI JIy4lllMe HayYHble M HH)XEHEPHO-IPOM3BOJCTBEHHbIE cHibl. Ho
eMy TIPEIATCTBYET IUKTATOPCKas NUOEepallbHO-PHIHOYHAS CHCTEMA, OPHEHTHPOBAHHAs HA IPH-
OblIb, B OCHOBE KOTOPOH, KpOMe NPHOABOYHOI CTOMMOCTH M CCYAHBIX MPOLIEHTOB, JIGKUT U Ja-
pOBaHHAs IPUPOOI 3EMENIBHO-PECYpCHAs peHTa. DTy JapOBIIMHHYIO PEHTY KalUTaIHUCThI CTpe-
MSTCSI MCUEPIATh 0 KOHIA, HAHOCS TIOMYTHO OTPOMHBIN Bpel OKpY’Kalollel cpene. YiydiieHue
TEXHOJIOTHH MO3BOJIMWIO ObI PE3KO YMCHBUIUTH HETaTHBHEIC MOCIEICTBUS HHTCHCUBHBIX OTPado-
TOK HeZp, BOA, Orocepbl MilM Jaxe CBECTH UX HA HET, HO MOHONIOJIMCTHYECKHH U TOCYIapCTBeH-
HBI{ KamuTal He TOJIBKO HEAOCTaTOYHO OXOTHO YJIY4IIAaeT ¥ BHEAPSCT TEXHOIOTUH, HO U HEPEIKO
NPEnITCTBYeT UX BHEIPECHHIO, CKyNas W Ipsya MOJ CYKHO MHHOBAlMOHHBIE TEXHOJIOTHYECKUE
HaTEeHTHI — BCE pafiyl TOro, YTOOBI UMETh OOJBbIIE NapMOBOil NpubsLIH. KpoMe Toro, HOBbIE TeX-
HOJIOTHH OBICTPO CTAHOBSATCS JAOCTOSIHHEM BCEX CTPaH, YTO B YCJOBHSX JIHOEPAILHOTO KaruTa-
JIM3Ma KpaiHe HEBBITOAHO pa3padoTUHKaM, KOTOpPbIE TEPSIOT CBOIO MOHOIIOIMIO HAa PeaM3aluio
TEXHOJIOTHH M, KaK CIICJCTBHE, JOMOJHHUTEIbHYIO PUObLIE. BOT moueMy Tak BakeH VIS palyo-
HAJIBHOT'O NPUPOIAOIIOJIB30BAHUSA M, B KOHCYHOM HTOIC, IJI1 Ppa3BUTHUSA YCJIOBCUECTBA MHOﬁ, ry-
MaHHO-CIIPaBeUIMBBIil OOLIECTBEHHBIH CTPOH.

TexHOoNMoru4eckuii Nporpece CIyKUT BCEM U MO3BOJIMT B UTOre J0OBIBATh U UCIIONB30BATh
HPUPOJHBIC PECYPChl OYEHD JIOKAJIBHO U HA CaMbIX HEOJIAroNmpHUsITHBIX IS MPOXKUBAHUS MECTaXx,
TeM CaMbIM JlaBasi HaM BO3MOXKHOCTBH YBEJIMYMBATh, COXPAHATh M aKTHBHEE HCIIOJIb30BaTh PEK-
peanyoHHbIe, SCTETHYECKUE U Jpyrue T'yMaHHTapHble pecypcsl. He momnepxkuBaTh pa3paboTKy
ONTHMAJILHBIX TEXHOJOTHH WJIN NpenATCTBOBATH UX COBEPLICHCTBOBAHUIO U BHEAPEHUIO SIBJISACT-
Csl MOPAJIbHBIM M COLIHAIBHBIM MPECTYIUICHHEM MIPOTHB YEJIOBEUYECTBA, a CTPEMIICHHE COKPATHUTh
HaceneHune 3emin — TeM Oosee! YenoBedeckas KH3Hb UMEET OOJBIIYIO [EHHOCTb. [IpaBuibHee
pacTuTh, BOCHHUTHIBATH, MPOCBEIIATh KAXIOI0 YEJIOBEKa, aBaTh €My BO3MOXKHOCTH PEajn30BbI-
BaTh cebs. Yem Hac Oomblie, TeM OOJblIe CynepTataHToOB, TeM 3(dexTuBHee OyAyT peuiatbes
poOIIEMBI IPUPOIOIIOTE30BAHIS U XKU3HEOOECIICUCHUS.

Jlutepatypa
1. Byteunosckuii B.B. OcHoBBI ycTpoiicTBa 1 pa3sutus autocdepst 3emin: Kypc gekimii mo
obmemy 3emieBenenuio. — T. I. — HoBokysHerk : M3n-Bo HoBokys3H. en. nn-ta, 1995. — 108 c.
2. Vaiir I'. T'eorpadusi, pecypcsl u OKpykaromas cpeaa : mep. ¢ anra. / mox pea. C.II.
T'opmikosa. — M. : IIporpecc, 1990. — 544 c.
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IF'EOTHYECKHUE NNOJAXO0Abl OCBOEHUA
IMPUPOJHOI'O KAIIUTAJIA HEJP
PYJTHO-METAJVIMYECKUX MECTOPOKJIEHUAM

leSLMl/lH M.B., leacaBuﬂ.A.F., ’Puixosa JLIL
'MHCTHTYT MpO6IIeM KOMIUIEKCHOTO OCBOSHHS Hep PoccHiickol akaTeMui HayK,
Mocksa, Poceust; “Poccuiickuii rOCyapCTBEHHBIH I'€0JIOropa3BeI0uHbIN
yausepcuret uM. C. Opmxonukuaze, Mocksa, Poccus

Penkue u penko3eMenbHbIe METAILIBI SBISFOTCS CTPATETHYECKUM CHIPHEM IS COBPEMEHHBIX
UHIYCTPHUii, OTIIMYHUTENbHASE OCOOEHHOCTh KOTOPBIX — JIOMUHUPOBAHUE PA3BUTHUS TEXHUKH U TEXHO-
JIOTHH 5-6 TOKOJICHUH M COOTBETCTBYIOLIETO Pa3BUTHS colyMa. O4YeBHIHO, YTO HU O KaKOH MO-
JIEPHU3ALMU CTPAHBI 0€3 YUacCTUs PEIKUX U PEAKO3eMEbHBIX METAIUIOB HE MOXKET OBITh U PEUH.

JIoMUHUpOBaHKE PEIKUX M PEIKO3EMEIbHBIX METAJIOB B MHHOBALIMOHHOW MOJEPHU3ALUU
MIEPEIOBBIX CTPaH MHPOBOTO COOOIIECTBA SBIAETCA OCHOBOIIOJIATAOIIMM MOMEHTOM Hay4YHO-
TEXHUYECKOT0 Iporpecca Ipu OCBOCHUH MPUPOJHOTO KauTajia HeJp.

H3BecTHO, 4TO 100bIYa MHHEPATBEHO-CHIPHEBBIX pecypcoB k cepenune XXI Beka yBemHInuT-
csl B 5 pas, 03TOMY NPUMEHEHHE HOBEHIINX TEXHOJIOTUIl B TOPHOM JieJie CIOCOOHBI B 3HAYHUTEIIb-
HOI Mepe MOBJIHATh Ha YBEIUYCHUE JOOBIYH TOJE3HBIX UCKOMIAEMbIX, HEOOXOUMBIX JUISl MOJIep-
HM3alUK SKOHOMHKH cTpaHbl. Ha ocHOBe reonoro-uH(GpOpMannoOHHONH aHATMTHYECKOH CHCTEMBI
(TUAC), cozmannbix UMI'PD, TEOXUM PAH, BUDMC, aBropamu mnpeasnaraercs TnOKas CHc-
TeMa OINePaTHBHOI'O YNPABICHUS MPUPOJHBIM KalUTAIOM, 6a3upyIOIascss Ha HOBBIX BO3MOXHO-
CTSIX CEJICKTMBHOHM NOOBIYM pPyJIbl, TEOMETPH3ALMH MHUHEPAIbHO-CHIPHEBOTO IOTEHIMANA ITyTEM
re0JIOr0-TEXHOJIOTHYECKOT0 KapTUPOBAaHUs C y4acTHEM HAaWBBICIICH KOHLEHTPAI[MU I[EHHOBOCT-
peboBaHHEIX MeTa/IoB B TpeHA-uHycTpun XXI Beka. [IpnoOperaeT akTyanbsHOE 3HaYEHHE COde-
TaHWE Mpe/UlaraeMblX pa3paboTOK C AHAIN30M BOCTPEOOBAHHOCTH OINPEACNICHHBIX IOJIE3HBIX
KOMITOHEHTOB JUII KOHKPETHBIX Pa3BHUBAIOLIUXCA OTpaciell NMPOMBINUICHHOCTH M pe3yJIbTaTaMH
OTCIIeKUBAHUS MH(POPMAIIMOHHBIX TEOXHMMHUUYECKHUX IMOJIeH KOHKPETHBIX MeCTOpoxaeHuil. Takoii
cuMOHO03 TO3BOJIIET OCYLIECTBUTH Hamboiee 3((EeKTHBHBIE MOIXOJBI, CIOCOOHBIE OOECIICUnTh
BBIXOJ] TOPHO-T€0JIOTHYECKOTO MTPON3BOACTBA HA MHHOBAI[MOHHBIH ITyTh Pa3BUTHSA.

B Hacrosmiee BpeMst BCE OOJIBLIYIO NMOMYJIIPHOCTb NIPUOOPETAIOT HHKEHEPHBIE METO/IbI pe-
OpraHu3alMy ¥ MOJCPHU3ALMK IPEINPUITHH Ha OCHOBE COBPEMEHHBIX MH()OPMALMOHHBIX TEX-
Hojoruil. [TOHATHS «CTPYKTYpHBIH CHCTEMHBIH aHANN3», «MH(OPMALMOHHOE MOEIHPOBAHUEY,
«PEMH)XUHHUPHUHT» W MHOTHE APYTHE PACHIUPSAIOT CIEKTP KOMIBIOTEPHU3HMPOBAHHBIX MHCTPYMEH-
TaJBHBIX METOJOB aHAJIM3a SKOHOMUYECKHUX IPOIECCOB U OM3HEC-TIPOIIECCOB.

PaccMoTpenne nprMeHeHHsT HEHPOCETEBbIX TEXHOIOTHI MPHUOIIKAeT HAaC K mpodiieMe Hc-
KyCCTBEHHOTO MHTEJUIEKTA, JIOTHYECKHU MOJBO/S K MOJICIISIM YIpaBJICHUS B 3KOHOMHUKE, OH3Hece,
(uHaHCax, IPOM3BOJCTBE U T.1. HelipoceTeBbie TEXHOIOTHH, HE UMEs BCEOOBEMITFOLICH TEOPETH-
YeCKOH OCHOBBI, 3()(h)eKTUBHO PabOTAIOT NPU NPOrHO3UPOBAHUHM OAHKPOTCTBA, HAJIOTOBBIX MOCTY-
IUIEHHUSAX, OLIEHKE KPEIUTHOTO PHCKa U MHOroe apyroe. CeTeBble TEXHOJIOTHH (COBMECTHOE HC-
M0JIb30BaHUE MHOTHMX KOMITBIOTEPOB) OOecreydaT: IMPOKUE NMEPCIEKTUBBI Pa3BUTHUS TPHHIUIIOB
YIpaBJIE€HHS POM3BOICTBEHHO-TEXHOJIOTHYECKHUX TIPOLECCOB IIPH OCBOCHHUH PYAHOMETAIUTIECKIX
MECTOPOXKICHHH; 3aIUTy MHPOPMALMK OT HECAHKLOHUPOBAHHOT'O JIOCTYIIA, aKTyaIbHOCTh KOTO-
pO# BO3pacTaeT C Pa3BUTHEM CETEBBIX KOMITBIOTEPHBIX M TEIEKOMMYHHUKAI[IOHHBIX TEXHOJIOTHH.
CI/IHTe3 FOpHO}lOGbIBalOLL[I/IX BO3MOKHOCTEH C Ie0JOrHYEeCKUMHU HCCJICAOBAHUAMH 3aKOHOMECPHO-
CTel pacrpelesIeHUsl COPTaMEHTa Py, BUJOB PEAKHX M PEIKO3EMENIbHBIX METAaJLIOB, ONpe/elie-
HHEM HMX BOCTPEOOBAaHHOCTH Ha KOHKPETHBIH MEpHOJ BPEMEHHOTO Jiara pa3BUTHS HAyKOSMKHX
TEXHOJIOTUH U TEXHUKH B TOPHOM JIeJIe CHOCOOCTBYET CBOCBPEMEHHOMY PEarMpOBaHHUIO Ha BO3-
HUKAOIIHE Te0NOIUTHYECKUE CAHKIMU. B aHann3e BO3MOKHOCTEH re03THUECKUX MOIXO0/I0B Mep-
BOCTETICHHYIO pOJIb IIPEJCTaBIISCT HCIIOJIB30BAaHUE IIPUPOJHOTO KalWTalda PEIKUX M PEaKo3e-
MEJbHBIX METAJUIOB NEPEJOBBIMU CTPAHAMH MHUPOBOTO COOOIIECTBA.
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HUIIOTEYHOE KPE/IUTOBAHUE B PK

Kyan6aeBa M., Bexcy1ran Kannat
Shadinova.G@mail.ru, MexxyHapoaHblii KazaxcKo-TypeLkuid yuuseputeT uM. X.A. fccasu,
r. Typkecran, Kazaxcran

Ha ceronus Bo BceM Mupe HIIOTEYHOE KPEAUTOBAHHE PAa3BUBACTCS M (YHKLHOHHPYET KaK
(hopma 10ArocpoyHOro (HPMHAHCUPOBAHMS KWIMILIHBIX Mporpamm. VnoreyHoe KpeauToBaHHE, C
OJTHOI1 CTOPOHBI, CIIOCOOCTBYET PEIICHUIO PsiJia COLUATIBHBIX U 3KOHOMHYECKUX IPOOIIEM CTpaHBbI,
U, IPEXJe BCEro, MpooieMbl 00eCIeUeHUS KUIBEM, C IPYTOi — CHUKSHUIO HHQIISILUH, OTTATHBAs
Ha ce0s1 BpeMEHHO CBOOO/IHBIC JICHSKHBIE CPE/ICTBA TPAXKIAH U IPEIIPUSATHH.

Ha pa3BuTHe MIOTEYHOT0 KPeIUTOBAHUS B JII00OH CTpaHe OKa3bIBAIOT BIHSHHE CIIELYIOIIHE
(bakTOpBI: MONMMTHYECKHE, IPABOBBIC, SKOHOMHYECKHE (PAKTOPHI JMKBUAHOCTH U JIOXOJHOCTH
LIEHHBIX OyMar, a Takke HUCTOpHYECKHe YCIoBHs. MHOrooOpasue BCeX PacCMOTPEHHBIX BBILIE
(hakTOpOB SIBIISIETCSI OCHOBOM JUIsl 00pa30BaHMs PA3IMYHBIX BAPHAHTOB OPraHU3alUK HIIOTCYHOTO
kpeautoBanus. Kazaxcran ¢GopMupyeT CBOIO CHCTEMY HIIOTEYHOTO KPEAUTOBAHHMS, HUCXOIS M3
0COOEHHOCTEH CBOETr0 Pa3BUTHSI.

OnBIT pa3BUTHIX CTPaH MOKA3bIBACT, YTO MIIOTEUHBI OM3HEC NMEET YCIeX TaM, T/Ie OpraHbl ro-
CYJapCTBEHHOM BJIAaCTH 00ECIEUMBAIOT OaHKaM BBITOJHOCTH HUITOTEYHOTO KPEIWTOBAHMUS IO CpaBHE-
HHMIO C IPYTHMH BHJIaMU OQHKOBCKOM JESTENBHOCTH U JOCTYITHOCTh KPSUTOB ISl HACEJICHHUSL.

CoBpeMeHHas TOCylapCTBEHHAs! )KUIIUIIHAS TTOJMTHKA CETOHS HapsLy C NpeXHeH OpHueH-
Taluuel Ha HyXIbl COLHAIbHO HE3aIUMIICHHBIX IPYII HACEICHHUs JeacT HOBBIH aKLUEHT Ha pe-
IICHUH )KUIHIIHBIX PO0JIEeM OCHOBHOH 4acTu pabOTAIONIEro HACEJICHUs], PacoIaraloIero cpe-
HHUMH JI0XOJaMH, HAKOIUICHUSIMU U UMEIOLIMMH XKUJIbe B COOCTBEHHOCTH B pe3yibTaTe Oecruar-
HOW NpUBaTH3aLUU.

Esxeronno B KazaxcraHe cHaroTcsi B 3KCIUTyaTAl[MI0 MUJJIMOHBI KBaPAaTHBIX METPOB JKH-
JIbsl, YaCTh M3 KOTOPBIX MJET Ha MPOAAXY IO UIOTEYHOMY KpeauToBaHuio. B ceoem [locnanuu
I'maBa rocynapctBa H.A. HazapbaeB oHMM K3 Ba)KHBIX HAINPaBICHUI Pa3BUTHS CTPAHBI OIpe-
Jienu o0ecreyeHne Ka3axCTaHIeB JOCTYIHBIM JXKUIIbeM, — «I ocy1apcTBo OyIeT CTpOUTh COLHU-
aJbHOE apEHIHOE XXHMIbE U NMPEJCTABIATH €r0 HACCIECHHUIO B JIOJTOCPOYHYIO apeHIy C IMpPaBOM
BBIKyMA. ...OTCYTCTBUE NMEPBOHAYATIBHOTO B3HOCA M HU3KHE TPOLICHTHI 33 UIIOTEKY CHIENAIOT JKH-
npe 0oJiee JOCTYIHBIM JUIsl IIUPOKKUX CIIOEB Ka3axcTaHIeB. [103TOMy OMOIHUTENBEHO yBEITHYUM
(hMHAHCUPOBAHME CTPOUTENBCTBA APEHIHOTO XKMIIbsI HA cCyMMy 180 MHJUTMApJIOB TEHIre B Teue-
Hue 2015-2016 ronos» [1]. MonoapM ceMbsiM B paMKaxX JaHHOW IPOrpaMMBbl €KETOHO 10 pec-
myOnuKe OyJeT BBIACTATHCS 110 3 THICSYH KBapTHD.

B pamkax nporpammsl «JloctynHoe sxuibe-2020» MOJI010H ceMbe IMpPefoCTaBiIeHa BO3-
MOXKHOCTD HOJIyYHTh HOBOE JKWIIbE, @ HE NMPOCTO KYIHUTh KBAPTUPY Ha BTOPUYHOM PHIHKE JKH-
nbsi. CTOMMOCTh TaKMX KBapTUp OyJIeT 3HAUYUTEIBHO HUKE, YeM Ha BTOPUYHOM pBIHKE. ApeH]I-
HOE JKWJIbe JUI MOJIOJBIX ceMeil OyJIeT COOTBETCTBOBATh TPEThEMY M YETBEPTOMY Kilaccam
YPOBHS KOM(BOPTHOCTH.

Hauaino pa3Buthio unoreqHoro kpeaurosanus B Kasaxcrane Obuto 3anmoxeno Ykasom [lpe-
suaeHTa PecnyOnuku Kasaxcran, umeromuMm cuimy 3akoHa oT 23 npekabps 1995 r. Ne 2723 «O6
UIIOTEKE HEABIKUMOTO UMYIIECTBAY.

CeroziHst >KWIMIIHOE CTPOUTENIBCTBO — OAHO W3 MPUOPUTETHBIX HampapieHuil Ctpareruu
pasButus Kazaxcrana mo 2030 rozma, koTopoe SIBISIETCSl OJHOM M3 HamOosiee BaXKHBIX 3amad 00-
LICHAIIMOHAIBEHOTO XapaKTepa.

PriHOK KpenuroBaHMs HenBmkuMocTH B Kasaxcrane HaxomuTcs Ha stare OypHOTO pasBH-
Tust. CTaBKU MO KPEAUTaM CTajM ropas/io HIKe, YeM OHM ObLIH IIATh JeT Hazaa. KasaxcraHckas
UIOTEYHAs! KOMITAaHHUS OCYIIECTBIIIET CBOIO JeATENIbHOCTH B 13 pernonax PecrryGmmku Kazaxcran.
KUK mnepsoii cpeaun crpan CHI' BbimycTHia U pa3MecTuiia UIIOTEYHBbIE OONUTAIMK Ha OOIIYIO
cymmy 500 MIIH TeHTe CpOKOM OOpamieHHs TpH roja. B xoxe peanusamum rocnporpaMMbl B Hee
ObUTH BHECEHBI N3MEHEHUS, IPEIyCMATPHUBAIOLINE YBEINUCHHE 00BEMOB CTPOUTEIbCTBA JKHUIIbS
3a Tpu rozia ¢ 12 MiIH KB. MeTpOB 110 15,8 MIIH KB. METPOB.
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Nnoreka B Kasaxcrane crana nemesie Ha 1,5%. CpenHsist cTaBKa 110 HIIOTEKE 3a ITOCIICIHNE
moarofa cHusminach Ha 1,5%. Eciu B mexadbpe 2013 ona cocraBmsina 14,6%, to B utone 2014 —
13,3%. Takue nanHble NpUBOAUT AccoLuanus GUHAHCHCTOB.

CornacHo manHbiM HammonanpHoro banka PecmyOmmkn Kaszaxctanm Ha KoOHeIl aBrycra
2014 rona, oreyecTBEeHHBIMH OaHKaMK ObLTO BbIIAHO 914 978 MITH TEHre UIOTEYHBIX KPEANUTOB [2].

B o0miem 06beMe Bcex KpeAnTOB, BBIIAHHBIX OaHKamu BTOporo ypoBHs (nanee bBY) B Ka-
3axcTaHe, UIoTeKa cocTaBisieT 0koio 7,5%. OtHocurensHo ntonst 2014 roga (934 590 muH TeHre)
nopTdenp UIOTEYHBIX 3aiiMOB CHU3MIICS Ha 2%, B TO e BpeMsi OTHOCHTENbHO ekadps 2013 rona
(882458 muH Tenre) Boipoc Ha 4%. CHikeHue NopTders UIOTEUHbIX 3aiMOB MPOUCXOAUT 3a CUET
YMEHBIICHHsI CCYIHOTO MOPT(essi HITOTEKH B MHOCTpaHHOU Bamore. Tak, ecnu B utonie 2014 roma
B MHOCTPAHHOI BaJIIOTe pa3Mep BBIAAHHBIX KpeaUTOB cocTanisul 196403 MiH TeHre, TO B aBrycre
3TOT MOKAa3aTeab CHU3WICS 10 168 938 mMH TeHTe.

HaunbGonee akTHBHBIMH ropojsamMu B O)OPMIICHHH HIIOTEKH SIBJIAIOTCS AsMathl — 286,5 Mipa
tenre (31%) u Acrana — 169,2 mupa tenre (18%). Cpenn obnacreil muaupyror Bocrouno-
Kazaxcranckas — 63,6 miupn tenre (7%), Kaparanmunckas — 60,9 mapn tenre (6,7%) u IOxHo-
Kazaxcranckas — 46 mupp tenre (5%). [3]

K cuibHBIM CTOpOHAM rOCHPOrPaMMBbl OTHOCSTCSI CTUMYJIMPOBAHUE POCTA TEMIIOB MKUIIUII-
HOTO CTPOMTENHCTBA, CO3JJAHUE YCIOBHH, MOBHIIIAIONINX HPUBIICKATEIFHOCTD JKMIIUITHOTO CTPOU-
TEJbCTBA Ul MHBECTHLMH, co3qanne MexaHu3Mma kpeauroBanus MUO ans cTpouTenscTBa Ku-
nbsi. K c1abbIM cTOpOHAaM rocnporpaMMbl OTHOCSITCS HEPOIOPIMOHAIBHOE B Pa3pe3e PErHOHOB
pacnpeleneHue KpeauToB Ha CTPOUTEIBCTBO JKUIIbS.

Kazaxcranckast OaHKOBCKasi MIIOTEKa paclCHUBAETCs TOCYJapCTBOM, 10 BCEW BUAWMOCTH,
KaK OJIH M3 IIPUEMIIEMBIX CIIOCOOO0B PELICHMS KUIUIHBIX TIPOOIIEM.

CorylacHO JIaHHBIM CTAaTUCTHYECKOro OrosurereHst HarpoHanapHOro 0aHkKa, 00bEM MITOTEY-
HBIX KPEIMTOB, BBIIAHHBIX OAHKAMU 3a JEBATH JIeT, yBenuumics B 8,7 pasa u k kouiy 2013 roga
JIOCTHT' CyMMBI B 863,8 Mu/uIMapa Texre.

Ceroznst Ha HIIOTeYHOM pbIHKe Ka3axcTaHa HaOMI0JaeTCsl CHIKEHUE MIPOLICHTA 110 KPEIUTY
U YBCJIIMUYCHUEC CPOKa €ro BblAa4u.

W3 Bcero BpllIECKa3aHHOTO MOKHO C/IEJIATh CICAYIONIHE BHIBOIBL:

— HIOTEKa KaK MHCTPYMEHT, MMO3BOJISIONIHMH JIIOASIM IPHOOpETaTh CBOU J0MA, JUISI MHOTHX
9TO €IMHCTBEHHBIH PEANIbHBIN CII0OCO0 KYIHUTh XKUIIbE B COOCTBEHHOCTD;

— caM pBIHOK HeABMWXMMOCTH B KasaxcraHe meperper. DTO CBS3aHO ¢ OCOOCHHOCTSMH Be-
JeHus OW3Heca M OTCYTCTBMEM (DOHIOBOTO DBIHKA KaK HMHCTPYMEHTA BIIOXKEHHS CBOOOJHBIX
CpEJICTB;

— LEHa Ha HEeABUXHMOCTH B 6anai/'1u1ee BpeMs1 NOJDKHA CHU3UTHCS MU3-3a CHUXKCHHUSA N10XO0-
JIOB HACEJICHHUS, a 3HAYMT, COKPAICHHUs MOTPEOUTEIBCKOTO cpoca Ha uibe. Ho ymaner nm ona
HAIOJIOBUHY WM Ha 20 NMPOLEHTOB, KaK yIaJl TeHIe, CKa3aTh 10Ka HEBO3MOXKHO, TaK KaK CaM pbl-
HOK OYeHb KOHCEPBAaTUBECH.

Jlutepatypa
1. Iocnanue Ilpesunenta Peciyonuku Kazaxcran H. Hazapbaesa Hapony Kazaxcrana. 11
Hos10pst 2014.
2. Craructuyeckuii OromiereH» HanmonansHOro 6aHka.
3. Craructuueckuii exxerongunk Kaszaxcrana. Anmarei-2013.
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TEO3TUYECKHUE PEIIEHUSA MUHEPAJBHO-PECYPCHOM
JUJIIEMMBI

Hukuruna H.K.
NikitinaNK@mmcintergeo.ru, OOO YK UHTEPT'EO, Mocksa, Poccust

INocneaHue HECKONIBKO JIET M3-32 MPOTHBOCHCTBHS HACEICHUS TPUOCTAHOBIICHA HJIH BOBCE
HpeKpalleHa peaar3anus MPOeKTOB MO I'e0JOrMYeCKOMY M3Y4YEHHIO, Pa3Be/IKe M JOObIUE MoJie3-
HBIX UCKOITAaeMBIX B Pa3HBIX TOUKAaX 3€MHOTO LIapa, IPH 3TOM Hauboliee 4yacTble NPETeH3UU MEeCT-
HOTO HacelIeHHWss — MHHMOE WJIM peajlbHOE BO3ACHCTBUE T'OPHO-JOOBIBAIOIINX MPEANPHATHHA Ha
OKPY’KaIOIIYI0 Cpely, HECIIPaBeNIMBOE pacpe/IeieHue JOXOA0B OT JOOBIYH, HEJOCTATOYHBIE MO-
CTYIUICHUS] B MECTHBIE OIO/IKETBI, OTCYTCTBHE CBEACHMIT O KOHEUHBIX OeHepHIapax KOMIaHUH—
HEJIPOIIOJIb30BaTENEH.

MHOroUHC/IeHHbIE MTPUMEPBl CBUACTENILCTBYIOT O PEATbHOM CYLIECTBOBAHUM TEHACHIMU
OTPHIATEIFHOTO OTHOIIEHHS MECTHOTO HACEJICHUS K JIFOOBIM T'€0JI0T0pa3Be0YHBIM 1 JOOBIYHBIM
pabotram. OcoOEHHO SIPKO 3Ta TEHJCHLMS MPOSBIISETCS B TEX PalOHaX, I/Ie JKM3Hb HACEJICHUS CY-
LIECTBEHHO 3aBHCHUT OT COCTOSHHS SKOCUCTEM HIIM T'JIE )KUTENHN yKe IOCTPAJAIN OT HETaTUBHOTO
BO3JEHCTBUS TOPHO-I00BIBAIOIINX NPEANPUSATHI B MPOILLIBIC TOJIBI.

OmHaKO HEBO3MOXKHO OTPHIIATh, YTO POCT HACEJICHUS M €r0 HEOTPAHHMYCHHOE CTPEMIICHHE
MOBBIIATH YPOBEHb JKM3HU M KOM(OpTa TpeOyeT HeNPEepbIBHOIO SKOHOMUYECKOTO Pa3BUTHS, YTO
HEM30€KHO CONPOBOXKAACTCS YBEIMYECHHEM MOOBIYM W MOTPEOIEHHs MHUHEPAIBHBIX PECYpCOB,
OTHOCSIILIMXCSL K IPYIIE HEBO30OHOBIISEMBIX MPUPOIHBIX PECypcoB. DTO MOATBEPIKAACTCS JaH-
HBIMH MHPOBOH CTaTUCTUKH.

B o01iem ciyyae cynHOCTh MUHEPATIbHO-CHIPHEBON JUIEMMBI COCTOUT B CIIELYIOIIEM:

Kommnanusi, mosryynBIias JMIEH3NIO HA TT0JIb30BAaHUE HEJPAMH JUISl T€O0JIOTHYECKOT0 U3yde-
HHS, Pa3BEKH M JOOBIYM MOJE3HBIX UCKOIMAEMbIX, PAHO MM MO3IHO CTAIKUBAETCS ¢ HEOOXOAH-
MOCTBIO 3apY4HThCSI COTVIACHEM MECTHOI'O HACEIEHHs Ha pealn3auuio cBoero npoekra. Obe cro-
POHBI IOJDKHBI IPUHATH OJHO M3 IBYX aJbTEPHATUBHBIX PELICHHUIL:

* MECTHOE HaceJICHHE HE BBICTYIACT IPOTHB PEIICHUS FOCYJapCTBEHHBIX OPraHOB O Bblaye
JIMIEH3WH Ha MOJb30BaHNe HeApaMu U depe3 §-10 JleT MEeCTHBIH OFO/KET MOMYYIHT JOTIOIN-
HUTENBHBIC TIOCTYIUICHHS, Pa3Mep KOTOPBIX OyJeT ONpeessThCsl B 3aBUCUMOCTH OT 3aTpaT
KOMIIaHHH, B TOM YHCJIC M Ha OXpaHy OKPYKaIoIlel cpelibl U pa3BUTHE COLUATIBHOI chepsl;
OKpy>Karollfas cpejia B TOW WJIM MHOM CTETIeHH MOIBEPrHeTCs Aerpajalui;

* MECTHOE HaceJleHHE aKTHBHO MPOTECTYET, & KOMITAHHUSI-HEIPOIIOIb30BaTelb IU0O0 CAAeT JIU-
LICH3UIO U TIPH 3TOM OKPY>KaIoIlasi Cpejia He MO/IBepraeTcs JAerpaialii, HO MECTHBIN O10/1-
JKET HE MOJIydaeT HUYEro, JU00 MaKCHMHU3HMPYET CBOM 3aTpaThl HAa OXpaHy OKpYIKaroIeh
cpenbl U COLMaNbHYI0 cepy, B B 3TOM Cllydae MHUHHUMH3UPYIOTCS yLIepO OKpyKaroleh
cpezie ¥ 37J0pPOBbIO HACEIICHNUS, a TAK)Ke OTYHMCIICHHS B MECTHBII Oro/pkeT (Tadi.).

Pemenue 1uaeMMbl ONpeaenseTcst IpH BHIOOPE LENH U CTPATErHH B3aUMOACHCTBIS KaXI0H
cTopoHsl. Ecim kaxias U3 CTOPOH IyMaeT TOJIBKO O COOCTBEHHBIX LEJNSAX, TO JIYYIINM JJIs Hace-
JIEHUs] OKa3bIBaeTCs BapWaHT 1, a s Heapomosb3oBarens Bapuant 2. Ho ¢ 000waHOW TOUKH
3peHus, KOTAa U HEAPOIOIb30BaTeNlb, I MECTHOE HACEIEHHE OCO3HAIOT OTPAaHMYEHHOCTH M I'eo-
rpagu9IecKyr0 HEpaBHOMEPHOCTH pacIpe/ieieHus MECTOPOKACHHH, pacTyiue NoTpeOHOCTH 00-
IIECTBa B MUHEPAJIbHBIX pecypcax, He0OXOJMMOCTb Pa3BUTUSI SKOHOMHKH M TTOBBIIICHUS YPOBHS
JKM3HH JIIOJIeH, CTapasich MPU 3TOM MAKCHMAJIBHO COXPAaHUTh OKPYKAIOLIYIO CPEely OT BPEIHOTO
BIIMSIHUS OTPAOOTKH MECTOPOXKICHHUS, TO JIyUIlle BCEro JEHCTBOBATH COBMECTHO, HCIIOJIB3Ysl BapH-
anTel 3 1 4. B aTOM cityuae, cTeneHs JOCTHXKEHHS 1IeIell OyAeT 3aBHCETh, C OJHON CTOPOHBI, OT
YPOBHS TpeOOBaHMH, BBIJBUIAEMbIX MECTHBIM HACEICHHEM, B TOM YHCJIE M B Ka4eCTBE aJJBOKATa
HHTEPECOB MPUPOJIBI, C APYrOi — OT TOTO, KAKUE 3aTpaThl TOTOB HECTH HEIPOIIONB30BATENb IS
HOJIyYEeHHUS] COIJIACHs MECTHOT'O HACENEHHs Ha OTPabOTKY MECTOPOXKICHHUS M COXPaHEHHE OKpY-
JKaroILEel Cpebl.
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TaGJmua. ManI/II_Ia BO3MOXKHBIX pCHIeHI/II\/'I MHHCpaJ'ILHO-CLIpLCBOP’I JIMJIEMMBI M UX TIOCJICACTBUN

[locnencTByus NPHHUMAEMBIX PEIICHUH 10 pa3paboTke
B MECTOPOXKICHHUMH
03MOXKHBIE PEILICHHS
Hacenenne mpotectyer Hacenenue He mpoTectyer
(BapmanTHI 1, 3) (BapuaHTshI 2, 4)
Henpomnons3oBarens Henpomnonb3oBarens Henponons3oBatens noixydaer
HE YUYUTHIBAET BBIHY)KIEH 3aKPHITh MaKCHUMAJIbHBII JOX0
MPOTECTBI M HYKJIBI MIPOCKT, ITOHECS NPsIMbIE
HaCeJICHHS . yOBITKH o
E;é Oxkpykaromas cpea He E Oxkpykaromas cpea
=3 TI0JIBEpraeTcst = IIOJIBEpraeTcst Aerpaiaui
m Jerpagauun m
MecTHBIH OIOIKET HE MecrHblii Or0KeT uepes 8-10
TOJIy4aeT J0XO0J0B OT JIET TI0JTy4aeT MaKCHMaJIbHbIH
00BIYK JI0XOZIOB OT JOOBIYH
Henpononb3oBareipb Henponons3oBarens Henponosnp3oBarespb moiaydaer
Y4YHUTBIBACT NIPOTECThI nojy4acT MUHUMAJIBHYIO CpEaAHIOIO l'lpI/IGbIJ'lb H3-3a
U HYXKIIbl HACEJICHUS U MpUOBUTH U3-32 MHHHMAaJIBHO HEOOXOMMBIX
HECET ONPEJIENICHHbIE | , | MAKCHMM3AllMK 3aTPaT Ha | 3aTpaT Ha OXpaHy
3aTpaThl HA OXpaHy = OXpaHy OKpy»Karomiei g OKpY’Karollei cpesipl 1
OKpY>Karolie cpezbl s Cpenbl U COLUAIbHYIO S | pasBUTHE CONHUANBHYIO Chepbl
U pa3BUTHE g chepy 5
couuaabHOU cepsl = Bpen okpyxatomieii cpene = Bpen okpyxatomieit cpene
— MHUHUMaJIeH
INocTynnenust B MECTHBIN IlocTynnenust B MECTHBIH
OIOKET OIOKET

Bo3HukHOBEHHE CaMOi TUJIEMMBI M BCEX CBSI3aHHBIX C HEW MOCIeCTBHI (TIPOTECThI Hacese-
HYS, OTEPU HEAPOIOIIb30BaTENsL, pa3Mep yluepda OKpysKaloIieH cpesie, MoTepy It MECTHOTO Ha-
CeNeHNsl) PeONPe/IeTSIIOTCS, IPEK/IE BCEro, PEIICHHEM TOCYIapCTBEHHBIX OPraHOB O HEOOXOMu-
MOCTH IIPOBEAEHHUS I'€0JI0THUECKOr0 N3yUYEHHs], Pa3BeIKH 1 JOOBIYM Ha TOM HJIM HHOM OOBEKTE.

IIpoueccy pacmpeneneHus: mpaBa JOCTyHa K HeApaM JOJDKHBI MPEALIECTBOBATH CO3IaHUE
HAY4YHO OOOCHOBAHHBIX IPOrPaMM BOCIIPOM3BOJCTBA MHHEPaIbHO-CHIPHEBOI 0a3bl Ha OCHOBE
aHaM3a CyMECTBYIOIIMX M MPOTHO3a OyaylmnXx 0OBEeMOB MPOU3BOACTBA M MOTPEOICHUS MHHE-
PAJIBHOTO CBHIPbS U MPOTPaMM COLMAJIBHOTO Pa3BUTHSI TEPPUTOPHH, OTPAXKAIOIIMX ITOTPEOHOCTH
9KOHOMHKH B JJAHHOM BHJI€ MHUHEPAIbHOTO CHIPbS, KOHKPETHBIC €M OCYAapCTBA U MECTHOTO
HaceseHHs (a He TOJbKO KOMITAaHWU-HEIPOIIOIb30BaTeNs), KOTOPbIe OyIyT JOCTUTHYTHI IIPH pas-
BeZIKe U 0TpabOTKe AaHHOTO 0OBhEKTa Ha OCHOBE aHAIIN3a BO3MOXKHBIX COLUATBHBIX M IKOJIOTHYE-
CKUX PHCKOB B Cllydae IOJIb30BaHUS HEJpaMH Ha 3TOM 00bekTe. OTBETHI Ha BCE BOIIPOCHI, KOTO-
pBIE MECTHOE HACENICHUE 33a/1aeT TEeph Ha MPOTECTHBIX MUTHHTAX, JOJKHBI OBITh TIOJyUYCHBI Il
HA CTaJ1H1 MOATOTOBKH OOBEKTOB K JIMLICH3UPOBAHUIO.

Jluteparypa
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TEODTUYECKAS IMTPOBJIEMA U3MEPEHUSA BIOJKETHOM
S®EKTUBHOCTH

Jlenuxosa M.H.
Poccwiicknii rocyzapcTBEHHBIH re010ropa3BeJOYHBI YHUBEPCHTET
um. C. Opmxonuknaze, Mocksa, Poccus

B skoHOMMYecKkHMX Haykax pa3paboTaHbl MOAPOOHBIE KaTEropuH HKOHOMHUYECKOH >ddek-
TUBHOCTH M KPHUTEPHHU €€ OLICHKH, OTHOCSIINECS MPEHMYIIECTBEHHO K KOMMEPUECKUM OpraHu3a-
IMsM. B rocynapcTBEHHOM CEKTOpE ATH MOHTHS HAXOAATCS HA CTaUU pa3pabOTKU U onpeselie-
HHS W3-32 HEOJHO3HAYHOCTH M MHOTOIPAHHOCTH Pa3MYHbBIX 3a4a4 M LeJedl yIpaBIeHHUs rocy-
JIApCTBEHHBIMU (pUHAHCAMHU.

B 6ombIIoM 3KOHOMHYECKOM cioBape 3((EeKTHBHOCTD IIPE/ICTAaBICHA KaK pe3yibTaT Aes-
TENBHOCTHU, IPOTPaMM M MEPOIPHATHIL, XapaKkTepudyemasi OTHOLICHHEM ITOIy4Ye€HHOTO YKOHOMH-
4yeckoro 3¢dekTa k 3arpaTaM (akTopoB, PECypcOB, 00YCIOBUBIIMM MOIYyYEHHE 3TOTO pe3yJibTa-
Ta, JOCTH)XEHUsI HaUOOIbIIero 00beMa MPOU3BOACTBA C IIPUMEHEHHEM PECypCOB ONpeeIeHHOM
croumoctH. Tam xe connanbHas 3pGEeKTUBHOCT PACCMATPHUBACTCS KAK OTHOIIECHUE ITOTyYEHHBIX
OJIaroNpUATHBIX COLMAIBHBIX PE3yJIbTATOB K 3aTPATaM Ha UX JOCTHKEHHUE.

Ipu paccMoTpeHUH MOHATHS «3(P(HEKTUBHOCTHY MOXKHO BBIICIHTH LICJICBYIO M 3aTPAaTHO-
Pe3yabTaTHYIO COCTABIISIOLIME 3TOrO MOHATHA. [Ipu 9TOM IpH HCCIEI0BaHMM KOHKPETHBIX 00-
JacTell 3HaHUIA, CEKTOPOB SKOHOMHKH HAICKHT KOHKPETU3UPOBATh OLPEACIICHHE HOHATUS « -
(hexTHBHOCTBY.

Ipu onenke 3pHEKTUBHOCTH UCIIONB30BAHUS OIOJUKCTHBIX CPEICTB M pa3paboTke mpue-
MOB u3MepeHus, GopMUpOBaHus yciaoBuil 3((HEKTUBHOCTH U METOJOB €€ KOHTPOJIsT Heo0X0/1u-
MO Y4YHUTBHIBATh IOMUMO SKOHOMHYECKOH COCTaBIsiIoNIeil (CBA3BIBAIOIECH 0OBEMBI OIOKETHBIX
YCIIYT C 3aTpaTaMM), HO U JIpyTHe pa3inuHble KOMIOHEHTHI 3G (EKTUBHOCTH U UX B3aHMOCBSI3b.

Heobxonumo u3mepenue 3GpGeKTHBHOCTH pa3IMYHbIX HANPABICHUH JEATEIbHOCTH VIS OIl-
pelesneHnsl COOTBETCTBHUS: OTBEYAET JIM JOCTUTHYTBHIH YPOBEHb CTAHIAPTy W ONTHMaIbHOMY
(MakcCHMalbHOMY) 3HAUEHHIO, a TAKXKe JUIs CPAaBHEHUsI C paHee JOCTUIHYThIMU dddexramu.

CyIecTBYIOT pa3JIMYHbIC 11U OLEHKH 3()(YEKTUBHOCTH 1O Pa3HBIM MOKA3aTeNsIM, YTO CO3-
JlaeT npo0OieMy TPAKTOBKM PEe3yJIbTaTOB OLCHKHU 10 JaHHOMY Habopy mokasareneid. Hampumep,
JUIsl OI0/DKETONONyYaTe st HHQOPMALUs UCTIONB3YeTCsl B LENSIX [UIAHUPOBAHHS UX ACSITELHOCTH,
MIOCTAHOBKH LieJICH TNIAaHUPOBaHUs U obecriedeHus: Hanboiiee 3pPEeKTHBHOrO HCIONIL30BaHUS pe-
CYPCOB. A JJIs OPraHOB TOCYIaPCTBEHHOT0 (PUHAHCOBOTO KOHTPOJIS LGB0 MOXKET OBITh IPOBEP-
Ka 25((EeKTHBHOCTH PACXOIOBaHUS TOCYAAPCTBEHHBIX CPEJCTB M BBINOJIHEHUE IOIydaTesieM
Or0/KeTa BO3JIOXKEHHBIX HA Hero (yHKIHIL.

B3anMOCBsI3b OCHOBHBIX I'PYII MOKa3aTeseil AesTeNbHOCTH OIOKETHBIX OpraHM3alui oI-
penenser cXeMy U IIOCNICJOBATENBbHOCTh IPOBEACHHS aHamM3a 3(h(EKTHBHOCTH IEATEIBHOCTH
OIO/KETHO OpraHu3allru.

Jlutepatypa
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MUHEPAJBHO-CHIPLEBO KOMILJIEKC MOHI'OJIMA
M NIEPCIIEKTHUBBI ET'O PA3BUTHUS B COTPYJJHUYECTBE
C POCCUEMA

JIxarBa:kaB Byxmnoo:xk, Kypoaukas M.B.
kv.marina@gmail.com, Poccuiickuii Tocy1apcTBEHHBII re0I0rOpa3BeI0YHbIH
yuusepcuret uM. C. Opmxonukuaze, Mocksa, Poccust, MoHromust

OxoHoMuKa MOHIO/IMU pa3BUBAeTCsl HaHOoJee AMHAMUYHO U3 BCEX CTPaH MHpa, peciyOiu-
Ka IMpeJCTaBIsIeTCsl e/iBa JIM HEe CaMbIM MEePCHEeKTHBHBIM pPHIHKOM cObiTa B CeBepo-BocrouHoi
Asun, a TO ¥ BO BcEM A3zuarcko-THX00KeaHCKOM pernoHe. Jkcneptsl BeemupHoro 6anka, Mex-
JYHapOJHOTO BAJIFOTHOTO (OHAA, U JPYTUX MEKIYHAPOIHBIX OpraHU3aluil OTHOCAT MOHTOJIHIO K
YHCITy CTpaH, KOTOPHIE B KPATKOCPOYHOM IMEPCIEKTHBE OYIyT pa3BUBATHCS HaHOOJIee BBICOKUMHU
Temmami. 1o nporHo3am crennanictoB BecemupHoro 6aHka, B OnmipKaiIme ecaTh JET 3KOHOMHA-
ka MoHnronun OyzieT pacTu B cpeaneM Ha 15% B ro.

Tax, Mo JaHHBIM IOCYAAapCTBEHHOTO KOMHUTETA CTATUCTUKM MOHTOJINH, Ha KOTOPBIE CChIIa-
ercs nHdopmanmoHHoe areHTcTBo «Cunbxyay [1], peanbusiii poct BBII crpanst B 2011 roay co-
craBuia 17,3 %, a HOMHHaIBHBIH U BoBce 10CTUT (aHTacTHYecKoi nudpel B 27,8 %. [l cpaBHe-
uust: B Kutae ToT e nmokasatens coctaBui 9,2 %, B Unanu — 7,8 %, a BPoccun, nmo nndopmariun
DenepalbHOM CiryxKObI roCy1apcTBeHHOI cratuctuku — 4,3 % [2].

B crpykrype skoHOMHKH MOHromuu B OONBIIYIO POJb MIPAIOT TOPHOAOOBIBAIOIIAS TIPO-
MBIIUIEHHOCTb U CEJILCKOE XO3AHCTBO — 00IACcTH, TA€ COCPELOTOUEHO OKOJIO IOJOBHHBI SKOHO-
MHYECKHX aKTHBOB CTpaHbl. B Hactosimee Bpems B Monromun umeercst 1170 mecTopoxaeHui,
no6biBatomux 80 BUIOB 1oJie3HBIX HckonaeMblX U 8000 pa3BelaHHBIX MECT, B KOTOPBIX 3QJICTal0T
MHHEPAIBHBIE PECYPCHI.

MoHronust NPOBOJUT LIMPOKYIO OTKPBITYIO BHELIHEIKOHOMHYECKYIO MOJUTHKY, UMEET TOp-
rOBO-OKOHOMHYECKHE OTHOLICHHUs Oojee yeM ¢ 60 cTpaHaMu Mupa, COONIOas IPHHIIUIT PABHOIIPa-
BUS B OTHOIIGHHUSAX C JIOOOH cTpaHoi. IIpHopuTeTOM SIBISETCS COTPYJHUYECTBA C COCEIHHMH
ctpanamu — Poccuiickoii ¢eneparmeit u Kuraiickoit Haponmoit Pecmy6mukoit. Y MoHromo-
POCCHICKOr0 COTPYJHUYECTBA OYEHb OONBIIOH NOTEHIMAaN B OyylLlieM, CBA3aHHBIH ¢ peanu3anueit
KpyIMHOMACIITaOHBIX MPOEKTOB B OOJACTH JHEPreTUKH, TOPHOPYIHON MPOMBIIUICHHOCTH, CTapT
KOTOpPOMY JAai BU3UT npesuzaeHta Poccuiickoit ®@enepauun B.B. Ilytuna B aBrycre 2014 r. B pe-
3yJIbTaTe 3TOTO BU3UTA OBUT HOAINCAH PsiJI IBYCTOPOHHUX JOI'OBOPOB O COTPYAHUYECTBE B 00JIaCTH
J00bIuM M 1epepaboTKH MHMHEPAJIbHOTO ChIPbS, YTO MO3BOJIMT YBEIWYHTb IOTEHLHAT SKOHOMHK
JBYX CTpaH B YCJIOBHAX IN100aJIbHOIO SKOHOMHYECKOTO KPU3HCa.

Jlureparypa
1. OdurmansHoe HHPOPMALIMOHHOE areHTCTBO MpaBuTeNbcTBAa KuTaiickoit HapoHO# pec-
Iy OJIMKH.
2. Marepuanst MU/l Monronuu.
3. Hansle Poccrara 3a 2011-2014 rr.
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3AIIUTA OKPYXKXAIOIIAIOIIEN CPEJBI - STUYECKHIA
CTAHJIAPT AK «AJIPOCA»

Mycradaesa I.P.
Hayunslit pyxoBonutens Ilpokodnena JI.M.
Poccuiickuii rocyrapcTBeHHBII re010ropa3BeJOYHbI yHUBEPCUTET
um. C. Opmxonukunze, Mocksa, Poccust

Teppuropusi, Ha KOTOPOH MOXKHO Pa3MeCTHTh MOYTH BCIO 3amaanyio EBpomy, HacTosmas
COKPOBHIIHULIA IPUPOAHBIX PECYPCOB, IIEAPO OJApEHHAs MOJNE3HBIMH HCKOMAEMbIMH, PEKaMH U
03epaMu, pbIOO# U IIEHHBIM IYIIHBIM 3BEPEM, KpaCHBEHIIMH Teif3akaMu — Bee 3TO SIKyTHs.

OcBoeHue ceBepHBIX TeppUTOpHil Poccuu B Hadane TpeThero ThICAYENETUS 0OOCTPHIIO
po0JieMy 9KOJOTHYEcKoil 0€30MacHOCTH B 30HE OTBETCTBEHHOCTH KOMITAHUH, BEAYLIMX pa3pa-
00TKy MECTOPOXICHHH IOJIE3HbIX MCKONAaeMbIX. B mepBylo ouepenb 3TO KacaeTcs HPHPOABI
Pecny6nuku Caxa (SIKyTHsI), MTOCKONIBKY KIMMATHYECKOH OCOOCHHOCTBIO 3TOW PECIyOIHKH SB-
JISIFOTCSI HU3KHE CPEHEroJJOBbIE TEMIIEPAaTypbl U IIMPOKOE PACHPOCTPAHEHUE MHOTOMEP3IIBIX
mopoxa (MMII). Oto oOycrnoBnrBaeT HU3KYIO OHOIOTHYECKYIO TMPOJTYKTUBHOCTh U KpaifHe cia-
Oy10 CIIOCOOHOCTh CEBEPHBIX IKOCHCTEM K CAMOOYMIIEHHMIO U BOCCTAHOBJIECHHIO NPU TEXHOI€H-
HOM Bo3neicTBuM [1].

OpHUM U3 KpynHeHux Heaponons3oBateneit B Pecryonuke Caxa (SxyTus) ssnsercs AK
«AJIPOCA» (OAO), IIpon3BoacTBeHHAS JESTENBHOCTh 3TOH KOMITAHHUH OXBATHIBAET BCIO 3a-
najHyo SIKyTHIO U HEKOTOpbIE yiychl Buurotickoii rpymnmsl paiioHoB. AK «AJTIPOCA» (OAO) —
KpyIHEeHINii MUPOBO# MPOU3BOJUTENh HA AIMA3HOM PBIHKE, 3aHUMAOLINIICS HE TOJIBKO 100bI-
4eid, HO M pa3Be/iKoil, 00paboTKoil 1 peanu3aiyeil anMa3oB. AKIMOHEpHas KOMIIaHHs ObL1a Co-
31aHa B 1992 r. u crana npaBoIpeeMHUKOM HECKOJIBKUX pPaHee CyIECTBOBABLIMX OpraHU3aLuii.
Axnnonepsl komnanuu — Poccuiickas ®enepatus — 43,9% akumit, PecnyOnnka Caxa (SkyTust) —
25,0%, BoceMb ynycoB (paiioHoB) Pecrybnuku Caxa (Sxyrus) — 8,0%, uHblE I0puandeckue u
¢usnueckue nuna — 23,1% akuuii.

Oomue reosnoruyeckue 3anackl Bcex MecropoxaeHuit AK «AJIPOCA», noxcunranHbsle B
COOTBETCTBHH C MPUHATBIME B Poccuiickoit ®enepamnn TpedboBaHusME, cOCTABISAIOT 1532,9 MitHT
pyabl U neckos, coxeprkamux 1180,8 mun kapat anmasos [2]. Komnanus paspabatbiBaer 22 Me-
CTOpOXIEHHS: 9 KOPeHHBIX U 10 pOCCHITHBIX.

Ha teppuropun PecnyOnuku Caxa (SIKyTHsi) OEHCTBYIOT YeThIpe TOPHOOOOTATHUTEIBHBIX
kombuHata (I'OKa): MupHuHCKMiA, Alixansckuil, Y 1auHuHCKUi 1 HropOuHCKHii.

B 2013 r. 1o6br4a anmasoB cocraBuia 36,9 MIIH Kapart, BbIpydKka OT mpojax — 168,5 mipn
py6., urcrast npubsLTH 31,8 Mip pyO., MHBECTUIMU B OCHOBHOM Kamutan — 38,2 mupz pyo. [2].

B 2013 r. AK «AJIPOCA» (OAO) nepeuncnuna B Oromxet Pecryomuku Caxa (Skyrtus) —
15,1 mipa py6., Bo BHeOWOKeTHBIE GOHIBI — 7,2 MIIp pyO.

AK «AJIPOCA» ctpemuTCs OBITh HE TOJIBKO KOMITAaHHEH ¢ Oe3yIpeyHOil 1eI0BOil pemyTa-
[uei, HO U COOTBETCTBOBATh BBICOKMM 3THueckuM cranmapram. AK «AJIPOCA» coznaer, 9To
Hapsy C POCTOM PECYPCHBIX, JKOHOMHUUYECKHX M (PMHAHCOBBIX IOKa3aTeNei, 3alura U OXpaHa
OKPY’KaIOIIeH CpeJIbl TAKKe JOJDKHBI CTaTh BKHBIMH COCTABILSIIOIIMMHU YCTOHYMBOTO Pa3BUTHS
CO31aHMs OJIArONPUATHBIX YCIOBUH /ISl HBIHEIIHEro U OyIyIlUX MOKOJIEHUH xuTener SAxkytuu

B KOMIaHMH OCHOBHBIMH HMCTOYHHKAMH 3arps3HEHHSI aTMOC(EpPHOrO BO3IyXa SBISIOTCS
ropHooborarurenbHsle koMOuHaTh! (B 2013 1. 73,3% Beex BBIOpOcoB B atMoc(epy) U NpeAnpH-
arus ternosnepretuku (11,3%). Ilo creneHn HeraTMBHOTO BO3AEHCTBHS BBIOPOCHI MpeANPpHUATHI
kommnanuu otHocstes K 11 u IV kateropusim. KonnuectBo BHIOPOCOB 3arps3HSIOLIMX BEIECTB B
aTMoc(epHBII BO3IyX OT CTAallMOHAPHBIX HCTOYHUKOB IPEIIPHUATHIH KOMIIAHUH, HAXOSIINXCS HA
tepputopuu Caxa (SIkytun), B 2013 r. coctaBmio 8,733 ThIC. T, YBEINYUBILKCH [0 CPABHEHHUIO C
2012 r. Ha 7,4%, npHu 3TOM KOJIMYECTBO TBEPJIBIX BEIECTB yMeHbLIMIOCh Ha 0,208 T, a ra3o000-
pasubix yBennumioch Ha 0,808 T. B OCHOBHOM 3a cYeT MeTaHa U OKCHJIOB a30Ta. Y BeJIMYeHHE KO-
JIMYECTBA BBIOPOCOB CBS3aHO C YTOUHEHHMEM KOJIMYECTBA 3arps3HSIOIINX BELECTB HA PYyIHUKE
«Mup» Mupuunckoro 'OKa.
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st obecriedeHnsl CONMaATbHO-THITMEHUYECKUX HOPMATHBOB Ka4ecTBa aTMOC(EPHOrO BO3-
nyxa B AK «AJIPOCA» (OAO) pa3paboTaHbl ¥ Peann3ylOTCsi MEPOIPHUSITHS, HAPABJICHHbBIC HA
CHIDKCHUE ypOBHS 3arpsisHeHus. [Ipon3BojcTBO ocHamaercs BBICOKOI((EKTUBHBIM OYHCTHBIM
obopyzmoBanueM. B nmeTHee BpeMst IpeayCcMOTpeH MonuB aopor. Pabora OypoBBIX CTAHKOB OCY-
LIECTBISICTCS. ¢ TPHMMEHEHHEM CHCTEMbl MOKPOTO M CYXOTO HbUICYJIABIMBAHMUS, UCIIOJIB3YIOTCS
MeTa/1000pabaThIBaIONIME CTAHKU ¢ CUCTEMaMH IbuieyaBinBanus. [I0CTOSHHO ocylecTBiseTcs
0J1aroyCcTpoHCTBO U 03eJI€HEHHE TePPUTOPHUIA IPOMBIIUICHHBIX TUIOILAICH.

Hcnonb3oBanne 000OPOTHOTO IMKJIA BOJOCHAOKEHHMS TIO3BOJISIET YMEHBIIUTh COpPOC 3arpsi3-
HSIIOLIMX BELIECTB B BOJHbIC 00BEKTH. O0oraTUTENbHBIe (hadpHKK paboTaIOT O OECCTOYHON cXxeMe
BOJZIOCHAO)KEHUs B 3aMKHYTOM 1ikiie. COporueHHas GpaOpHKoi MmyJbIia OTCTauBAeTCsl B XBOCTOXPa-
HWINLLE, JaJiee, PEOI0JIEB TEJIO IUIOTHHBI, (PMIBTPYETCsl, OCBETBIICHHAS YHCTasl BOJA HAIPABJISCT-
csl B TIPY/I-HAKOIIUTENb U CHOBA 3aKayMBACTCs HA MPOU3BOJCTBEHHbIH 00bekT. Ha GeccToYHBIX BO-
JAOXpaHWIUIIaX COOPYIKEHBI ﬂaM6bI nepexnara, COCTOAHHUE KOTOPBIX KOHTPOJIUPYETCA.

B 2013 r. 3arpaTsl Ha OXpaHy OKpY’Karollel cpeabl o cpaBHeHHIO ¢ 2012 r. yBeIHIMINCh
o4ty B 4 pasa, cocraBus 4,3 mupa py6. OCHOBHas 4yacTh CPEACTB HAIPABICHA HAa CTPOUTEIBCTBO
IIPUPOI0OXPAHHBIX 00beKTOB (3,9 MiIpA py0.), a TaKkxkKe Ha BBINOJIHEHHE MEPOIIPUATHIA 110 3allUTe
1 peabuIMTALU 3eMeJlb, HOBEPXHOCTHBIX U MOJ3EMHBIX BOJ.

OOmras cymMMa TEKYHIMX pacXol0B Ha OXpaHY OKPYXKAaIOIIEH Cpembl MMEET CIIeTYIOIIyIo
CTPYKTYpY: YIpPaBJICHHE HPHPOJOOXPAHHON JAESATENbHOCTBIO NEHCTBYIOIIMX HPEANPUATHH —
80,0%; muratexxu 3a HEraTUBHOE BO3JeHCTBHE — 7,2%; PEeKyJIbTHBALUs HAPYLICHHBIX 3€MEIb OT-
paboTaHHBIX MeCTOpOKIeHUH — 4,0%; Hay4YHbIe M3BICKAHHS C LIeJIbI0 BHEAPEHUS HOBBIX pa3zpado-
TOK- 3,8%); KanuTaJabHBIE PEMOHTHBIE PaOoTHI — 2,4%); 3K0OJIOrHYeCKuil MOHUTOPHUHT- 1,4%; KOM-
MIEHCAIIMOHHBIC BBIIUIATHI 32 U3BATHE PBIOOXO3SIUCTBEHHBIX OOBEKTOB, OXOTHUYBHX YTOOUH —
0,1%, obyuenue u npouee — 0,3%.

Pabotel B 007acTH OXpaHbI OKpPYKAroIIel Cpebl MPOBOAATCS B cooTBeTcTBHU € «Kom-
TUIEKCHOM 3KOJIOTHYECKOW MPOrpaMMOil MEPONIPHUATHH 110 OXpaHe OKPYXKAIOIIEH Cpe/bl Ha MepH-
ox 2012-2018 rr.». MaunuaTiBa KOMIaHHK OyIeT HAMpaBIeHAa HA PEIICHUE CICAYIONINX 3a1ad:
yBEIMYCHUE 00beMa 00OPOTHOM BOJIbI; CHIIKEHHE OTUY)KICHHH 3eMEJIbHBIX y4acTKOB; pa3paboT-
Ka ONTHUMAJIbHBIX METOJIOB OUHCTKH U cOOpa BOJIbI, HAXOASAIISHCS B CTAPBIX XBOCTOXPAHMIIUIIAX;
MOACpHHU3aIMA CTAPbIX OYUCTHBIX YCTAHOBOK C LCJIBIO IMTOBBILICHUSA UX 3(1)(1)3KTI/IBHOCTI/I " CHHXKE-
HHS 3aTpaT Ha TEXHMYECKOoe O0OCITy)KMBAaHHE; MOJACPHM3ANMS IUIOMIANOK ISl pa3MELICHUs TBep-
JbIX OBITOBBIX M MPOMBIIUICHHBIX OTXO/I0B; BHEJPEHUE SKOJIOTHYHBIX U COXPAHSIOIINX PECYPChI
TEXHOJIOTHI; pa3paboTKa Mep IO CHI)KEHMIO 3arps3HEHUS BO3/yXa, 36MJIM U BOJIBI; ITOBBIIICHUE
KauecTBa PeKyJIbTUBALIMU HAPYLIEHHBIX 3eMellb.

AK «AJIPOCA» (OAO) craBuT mepex co0o0il Lenb 10 BEITOJHEHUIO CTPATETHUECKH BaK-
HBIX 9KOHOMHUYECKUX 3a7a4, HO ITpHU 3TOM HE 3a6bIBaeT O CHH)XXCHHH HEraTUBHOI'O BJIIMSIHUA HA OK-
PYKaIoLIyIo Cpely, PAlMOHAIBHOM M OEpe)KHOM HCIIOJIb30BaHUHM HEIp W NPUPOIHBIX PECYPCOB.
3aHMMAIOTCS ATUM OJIArOPOHBIM JIEJIOM JIIOAH, 00JIa/IalolIUe TBITIMBBIM YMOM U BBICOKMM HPO-
(eccHoHATU3MOM.

Jlutepatypa
1. Io3nusikoB A.U., Bonbnept JI.5I. AHanu3 Bo3IeicTBHS amMa30/100bIBAOIICH TPOMBIII-
JICHHOCTH Ha OKPYKaIOIIyI0 Cpely ceBepo-3anaaHoii Skytuu // TIpo6ieMbl pernoHaIbHOM SK0II0-
rum. —2013. — Ne2. — C. 24-29.
2. CommanbHo sxoHOoMuueckuil otdeT AK «AJIPOCA» 3a 2013 roa. — http://www.alrosa.ru/
wp-content/uploads/2014/8.
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3KOHOMMYECKHHI POCT M 3KOJIOTMUYECKAS BE3OITACHOCTD

Moronaera 10.B., IIpoxodneBa JI.M.
Poccuiickuii rocynapcTBeHHBIN Ie010ropa3Be0uHblil yHUBEPCUTET
nm. C. Opmxonuknaze, Mocksa, Poccust

O ToM, 4TO HY)KHO Oepedb U OXPaHATh IPUPOLY H3BECTHO BceM. OJHAKO MPUPOAOOXPaHHAS
JIeATENBHOCTh TPeOyeT MaTepHalIbHBIX, (PMHAHCOBBIX, TPYAOBBIX, HHTEIUIEKTYaIbHbIX PECYPCOB,
KOTOpPbIE MOXHO OBbLIIO ObI HCIIOJIB30BaTh B IPOU3BOACTBEHHON cepe AJisi CO31aHuUsI HOBBIX TOBa-
poB u ycayr. OTcroZia BBITEKAaeT Ba)KHast 3a/iadya — 00eCIeYUTh JOCTHIKCHUE BBICOKOTO KayecTBa
OKpY’KaloIleH cpe/ibl ¢ MUHUMAIBHBIME 3aTpataMu. Pemenne 3Toi 3a1a4u — OTHO M3 KIIFOYEBBIX
HaIpaBJIeHUH YKOHOMUKH TIPUPOJIONOIb30BAHUSL.

3arps3HeHHe OKpYKarowieil cpesibl, HCTOIEHUE NPUPOAHBIX PECYPCOB, COKpallleHHe OHO-
pa3HOO0pa3ust U Apyrue 3KOJOTHYECKHE MPOOIEMBI SBISIOTCS Pe3yJIbTaTOM OCO3HAHHOTO BBIOO-
pa, coBepiraeMoro JioabMu. Ho pemenne o00i 3K0JI0ruyeckoit npo6iieMsl JOKHO OCYLEeCTB-
JSITBCS C YYETOM SKOHOMHYECKOH dddexTuBHOCTH. [IpH 9TOM HY)KHO yUMTHIBATh, YTO PE3yJbTa-
TbI BBIOOPA TOTO WIIM HHOTO BapHAHTA MOTYT HPOSIBUTHCS Yepe3 OUYCHb [UTHTEIbHBIC IPOMEKYTKH
BpeMeHH. be3 ydera 3Toro MoxeT oka3aTbCs, UTO pelIeHus, npeanoaraonye 3pGpeKT B KpaTKko-
CPOYHOM HHTEpBaJe, B KOHCYHOM HTOTE OKA3bIBAIOTCS HE OYEHD YAAUHBIMH.

BoNbIIMHCTBO IKOJOTHYECKHX MPOOJIEM CBSI3aHO ¢ HEBO3MOXKHOCTBIO MX PELICHHS YUCTO
PBIHOYHBIMHM METOIaMU (HECOCTOSTENBHOCTBIO PHIHKA), YTO OOYCIOBICHO OCOOCHHOCTSIMU TIPH-
POIHBIX pecypcoB u sKonoruueckux Omar [1]. Teopernueckoit 6a30ii COBpEMEHHOH SKOHOMHUKH
HPUPOJIONIONIB30BaHHS SIBISIETCS SKOHOMHKa Onarococtosiaust (A. ITury, k. ['an6peiit, I'. Mrop-
Jalb | JIp.), aHATM3UPYIOIIAs MPOLEecChl BHIOOPa U NPHHATHS PEICHHUI B CHTYalHUsIX, KOT/IA PhI-
HOK HE B COCTOSHHM 3(P(eKTHBHO pacmpenessTb pecypchl olliecTBa. JKOHOMHUYECKAs TEOPHs
0JIarOCOCTOSIHHSL PACCMATPUBACT TAKUE BOIPOCHI KaK CIIPABEIJIMBOCTh PACIPEACICHHUS PECypPCOB
MEX/y Pa3JIMYHbIMH COLMAIBHBIMU IPYIIIAMH M UHIMBUIAMH B OOIIECTBE, HECOBIIAICHHE UHIU-
BUIYQJIbHBIX U OOIIECTBEHHBIX IMPEIIOYTECHUI. DTO TEOPETUUECKOE HATPABICHUE B YKOHOMHKE
TECHO CBSI3aHO ¢ Pa3pabOTKOM 3THYECKHX KPHTEPHEB, C IIOMOIIBIO KOTOPBIX MOKHO CYIHUTh, YTO
JKENATENIbHO, a YTO — HET.

Ha npoTskeHnu Bcell HCTOPHUH CBOETO CYIIECTBOBAHMS YEJIOBEUYECTBO IOJb30BANOCH MPH-
poxHbIMHU Guiaramiu. [Ipu mepexojie K TeXHOreHHOMY OOLIECTBY IPOTHBOPEUHS MEXKIY YETIOBEKOM
U TIPUPOJON PE3KO OOOCTPUIIMCH, 3arps3HEHHE OKPYIKAIOIIEH Cpelsl W MCTOLICHHWE MPHUPOIHBIX
PECYpPCOB CTaBAT M0/ yTrPO3y CaMo CYIECTBOBAHUE YETIOBEUECTBA U 3aCTABJISIOT 3a[yMbIBAThCS O
IKOJIOTHYECKOI Oe30macHOCTH. B COBpEMEHHBIX YCIOBHUSIX HE CYIIECTBYET OTPACICH MPOMBIII-
JICHHOCTH, KOTOPbIE HE OKa3bIBaJM Obl HEraTHBHOI'O BIUSHHUSA Ha OKpyXkarolyto cpexy. OnHako
CTEIEHb BIUSHHS Pa3IMIHBIX OTPACIiel He OMHAKOBA, OOJIBIIION Bpel OKpYKarolieil cpene HaHO-
CHUT TOPHOAOOBIBAIONIAs TPOMBIIIIIEHHOCTD, @ TAKXKE XMMHYECKas OTPacilb, SHEPreTuKa, YepHas u
LBETHasI MeTaJulyprusi. HeraTHBHOE BO3/IEHCTBHE MOXKET IIPHHUMATh pa3indHbie (POPMBI: BEIOPO-
cbl B arMoc(epy, cOpOChl CTOUYHBIX BOJ, 00Pa30BaHUE TOKCUUHBIX OTXOOB, LIIyMOBOE, 3JIEKTPO-
MarHuTHOE, paJHallMOHHOE 3arps3HEHHE U JIp.

BsanmopeiicTBie MeXly 3KOHOMHYECKOW c(epoil M OKpyKarolled cpeoil MOXKHO Hpel-
CTaBHUTh B BHJE MOJCIH, YYUTHIBAIOIICH 3aKOHbI TEPMOJUHAMUKH. [IepBbIM Takoii moaxox mpen-
noxui amepukanckuii skonomuct K. 3. Boymaunr (1978).

C TOUKH 3peHHs EPBOro 3aKOHA TEPMOJANHAMUKH — 3aKOHA COXPAHCHUS BEIIECTBA M SHEP-
I'HH — TIOTOK PECYpPCOB, HOCTYNAIOIINH B 9KOHOMHUKY, B KOHEYHOM UTOIe IOJDKEH OBITh PaBeH I0TO-
Ky OTXOJIOB, BO3BPAILAIOIINXCS B OKPYIKAIOLIYIO CPey B pe3yJIbTaTe SKOHOMHUUYECKOMN JIeSTeIbHO-
ctu. IlockoabKy 4YacTh OTXOMOB IOJBEPraeTcsi BTOPMYHOM IepepaboTke M Onaromaps SToMy
BHOBb [IOCTYMAET B MIPOU3BOJICTBEHHOE U JINYHOE MOTPEOIICHHE, B OKPYIKAIOLIYIO CPE/Ly MOIafaeT
TOJIBKO YacTh OTXOJIOB, KOTOpas He Oblia mepepaborana. 3HaUCHWE BTOPUYHON MmepepabOTKH 3a-
KJIFOYAeTCs B TOM, YTO OHA ITO3BOJISIET SKOHOMUTB IIEPBUYHBIE PECYPCHI M IPEAOTBPAIIATh 3arpsi3-
HEeHHe OKpy»Karomel cpeapl. OQHAKO COrTIACHO BTOPOMY 3aKOHY TEPMOAMHAMUKH — 3aKOHY DH-
TPOITHH — B XOJI€ TIPe0Opa30BaHMsl YacTh YIHSPTUH OE3BO3BPATHO YTPAUUBACTCS, U CICAOBATEIBHO
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CTOINpOLICHTHAs epepaboTKa OTXOJ0B HEBO3MOXKHA. DKOHOMHYECKHH pOCT, TpeOyrommii Bce
0osbliie pecypcoB, IPUBOAUT K POCTY 00beMa OTX0/0B. BaxkHO MHHHMH3HPOBAaTh 00BEM OCTa-
TOYHBIX OTXOJI0B. DTOTO MOXKHO JTOOUTHCS ABYMSI Iy TSAMH.

IlepBeIii MyTh TpeANoONaracT CokpallieHne 00beMa BBITYCKaeMO MPOJAYKIMH U oObeMa
[EPBUYHBIX OTXOJIOB IIPH YBEIUUCHHU HX TIepepaboTku. B 3TOM citydae pedub WAET O COKpAICHUH
MPOU3BOJICTBA, MEPECMOTPE TOCIIOJCTBYIOLICH MOIENN SKOHOMHYECKOTO POCTa, OCHOBAHHOH Ha
YBEJINYCHUH MTOTPEOIICHUSL.

Bropoii myTh npemnoiaraer, 4to JOCTUTHYThIE YPOBHU MPOU3BOJCTBA U MOTPEOICHHS CO-
XPaHSIIOTCS TOJBKO IPH YCJIOBHH COKpAIICHHs 00beMa HCIIONB30BaHHUs MEPBUYHBIX PECYPCOB.
D10 TpebyeT SKOJIOTrH3alMi IPOU3BOJICTBA, OPraHNU3aLMH BTOPUYHOMN ITepepadOTKU OTXOIOB.

OpHO# U3 BOCTPeOOBaHHBIX MOJIEIICH, PACKPBIBAIOIIMX CBSI3b MEXK/IY Pa3BUTHEM YKOHOMHKH
U COCTOSTHHEM OKPY’KaloIIeH cpejibl, cTaja MoJeNnb MartepuainbHbix nmotokos Jl. [Tupca u K. Tep-
Hepa. DTa MOZENb ITOKa3bIBaCT HEOOXOAMMOCTh COXPAHEHHUs MIPUPOTHBIX PECYpCOB paau Oiaro-
nony4usi OyAymux mokojaeHuid. Eciu acCMMUISIIMOHHBIA MOTEHIMAN OKPYXKAIOIIeH Cpebl mpe-
BBIIIAET 00BEM OCTATOYHBIX OTXOJ0B, TO KQUECTBO OKpYIXKaIoLIei cpeabl He yxyamaercs. B npo-
TUBOIIOJIOKHOW CHTYallMH, KOTJa BCE OTXO/bI HE MOT'YT ObITh aCCUMHJIMPOBAHBI, KAYECTBO OKPY-
JKAoLIeH Cpefibl YXy/IIIAeTCs], a 3HAYHT, OCIabIsieTcs ee CIIoCOOHOCTh 00eCeunBaTh PecypcamMmu
MIPOU3BOJICTBO | TIOTpEOIICHHUE.

B Hacrosimiee Bpemsi  CYIIECTBYeT HECKOJIBKO OCHOBHBIX KOHLEHNLMH  3KOJOTro-
9KOHOMHYECKOTO Pa3BUTHs 001IecTBa. DTO (PpOHTANIbHAS YIKOHOMHUKA, SKOTOIHSI, KOHLIETILIH OXpPa-
HBI OKPYKaIOLIeH cpe/ibl, YMEPEeHHOTO Pa3BUTHS M TAPMOHUYHOTO Pa3BUTHS OOIIECTBA U IIPUPOJIBL.

DpoHTaNbHAS IKOHOMHKA U IKOTOITHS — JHAMETPaAIbHO MPOTHBOIONOXKHBI. [lepBasi opreH-
TUpOBaHA Ha OE3rpaHUYHBIH IKOHOMHMYECKHMH pOCT, HE NpHAABas IKOJOTHYECKUM HpodiemMam
6oJbIIOro 3Ha4YeHUs. Bropas, Ha000pOT, TpeOyeT OTKa3a OT SKOHOMHYECKOIO POCTa B IMOJIB3Y
obecreueHust KOJIOrHIecKkoi 6ezomnacHocTH. KOHIENMU 0XpaHbl OKPYKaIOIIeH Cpelibl, yMepeH-
HOTO Pa3BUTHS M TApPMOHHYHOIO Pa3BHUTHs OOLIECTBA M MPUPOIbI COYETAIOT IKOHOMHUYECKUE U
9KOJIOTHYECKHUE 1IN, OT/aBasi B Pa3HOM CTEINEHH MPEANOYTCHHE U TEM U JIPYTHUM.

I[OCTI/I)KeHI/Ie 6ancha MEXAY 3KOHOMHUYECCKUMHU U MPUPOAOOXPAHHBIMHU LEJIAMHU — IJIaBHAs
LeJb YCTOMYMBOTO Pa3BUTHsL. Y CTOMYHUBOE pa3BUTHE OOIIECTBA — ATO TAKOE Pa3BUTHE B III00ANb-
HOW CHCTeMe «OOILIECTBO — MPHPOAA», KOTOpoe 0OECHedHBacT YAOBICTBOPEHHE MOTpeOHOCTE!
JIF0JIel HACTOSIIEr0 BPEMEHH 0e3 yiiepOa OCHOBOIOJIAraloIiM ITapaMeTpamM Onocgepsl U He cTa-
BUT I0J] yTPO3Y CIIOCOOHOCTh OYAyLIMX MOKOJICHUH yIOBJIETBOPSATH CBOU MOTPEOHOCTH.

YacTb 9KOJIOrHYECKHX MPOOJIEM MOXKHO PELINTh, aIMUHUCTPATUBHBIMH METOJAMH, TAKUMHU
KaKk HOPMHPOBAHHE, NPOBEJCHHE YKOJIOTHYECKHUX IKCIEPTH3 ¥ OLEHKH BIUSHHS Ha OKPYIKAIOLILYIO
cpeny, JMIEH3UPOBaHNE HEKOTOPHIX BUIIOB ACATENBHOCTH (HAIpUMeEp, HEPOIOIb30BaHHs ), IKO-
Jloruueckast cepTudukanust npoayKimu. OIHaKo, MHOTHE 9KOJIOTHIECKHE TPobieMbl 00y CII0BIIe-
HBI TE€M, YTO JUTUTEIBHOE BPEMS JIIOU U XO3SHCTBYIOLINE CYOBEKTHI MOIB30BAIHCH OKPYKAOIICH
cpenoit OecruIaTHoO M, CIeA0BATENIbHO, Y HUX HE ObUIO CTUMYJIOB K SKOHOMHH IPUPOJHBIX Pecyp-
COB M 3Koyornueckux Onar. IIpy OGecriaTHOM NMPUPOAOINONB30BAaHUM HPOMCXOIUT HCTOIICHUE
MIPUPOJIHBIX PECYPCOB, 3arpA3HEHHE OKPYIKAIOIIEH CPe/bl MPOMBIIUICHHBIMU M OBITOBBIMH OTXO-
JIaMH, COKpalleHne OHOpa3Ho000pa3us, U B ILIEJIOM MOKHO TOBOPUTh O CHH)KCHUH KauecTBa XKU3-
HH. [ToaTOMy HYXKHBI M Ba)KHBI DKOHOMHYECKHE METO/bl BO3JCHCTBMS, TaKHe Kak IIaTa 3a 3a-
rpsi3HeHue (BBIOPOCHI U COPOCHI 3arpS3HSIOIMX BEIIECTB, PA3MEIICHHE OTXO0/I0B), IKOJIOIHUSCKUE
HAJIOTH, CNeLUAIbHbIE IUIATeXU 38 NPHUMEHEHHE YCTAapeBLIMX TEXHOJIOTUH, IPOM3BOJCTBO U HC-
0JIb30BaHUE BPEHBIX OIMACHBIX M HEKAUYECTBEHHBIX MPOIYKTOB, IKOJIOTHIECKOE CTPaXOBaHHE.

Jluteparypa

1. Bo6suies C.H., Xomxaes A.ILl. Dxornomuka mpupogonons3oBanus. — M. : «Hdppa-M»,
2014.-382c.
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I3THUKO-3KOJOI'MYECKHUE MTPOBJIEMBI OCBOEHUA
TEXHOTEHHBIX MECTOPOXJIEHWM PYIHBIX IMTOJE3HBIX
HNCKOITAEMBIX

Poixosa JLII., HocoBa E.B.
ekaterinaleonova89@gmail.com, Poccuiickuii rocy 1apcTBEHHBLI Te0I0ropa3BeJ0IHbIH
yauBepcuteT uM. C. Opmxonukuaze, Mocksa, Poccust

Jlnst 0TpaboTKH TEXHOTEHHBIX MECTOPOXKACHUI TPeOyIOTCS yCIIOBUS, peallu3yIOLIUe HOBbIC
TEXHOJIOTUYECKHE NTPUHIHUIIBI ¥ PEIICHHUS, KOTOPHIC, K COXKAJICHUIO, CETOMHS PEIKO JOBEICHBI 10
MPOMBIIJIEHHOTO TPOM3BOJCTBA. TeM He MeHee, MPeUMYILECTBA BOBJICYCHHSI TEXHOTCHHBIX Me-
CTOPOJK/ICHUH OYEBHUJIHBI, TOCKOJIBKY 3TO MO3BOJHT PEIIUTDH EIbI Psii SKOHOMUYECKUX, COLH-
AJIBHBIX ¥ YKOJIOTUUECKUX MPOOIIeM.

He ni1st Bcex BUIOB OTXO0B METAJUTypPrHUYECKUX MPEANPUSTHH pa3paboTaHbl 3KOHOMUYE-
CKH ONpaBJaHHbIC U SKOJOTHMYECKH IpUueMieMble TexHojoruu. [Ipexae Bcero, 9To Kacaercst ot-
XOJ/IOB «KPACHBIX IIJIAMOB)» aJFOMUHHEBON MPOMBIIIIEHHOCTH. [IpOMBINUIEHHOTO crioco0a ux Iie-
pepaboTku mpocto He cymiecTByeT. CepbesHas mpobiema ¢ nepepaboTKol XBOCTOB 00O0TaIeHuUs
cynb(uAHBIX pyl, 00pa30BaBIINXCS B pe3yJIbTaTe BBIICICHUS U3 TOPOJ MEJIU, HUKENS, IMHKA U
cBuHIA: TTocye oborameHust 90% pyabl yXOIUT B XBOCTOXPAHHIIHIIA.

I'maBHbIME TpoGJIEeMaMH, TOMHMO OTCYTCTBHUSI SKOHOMHMYECKH d(P()EKTUBHBIX TEXHOJIOTHH
nepepaboTKy, 6€3yCI0BHO, ABISAIOTCA 3Kostormdeckue. OHM CBOIATCS:

— K HUCKIIIOYEHMIO U3 XO3SHCTBEHHOro 000poTa GONBIIMX IUIONAJeH 3eMeb, 3aHAThIX OT-
XO/IaMH TIPOM3BOACTBA. Tak, HampuMmep, IUIOMAAb HapyLICHHBIX 3€Melb B MEIHOW ITOJOTpaciu
npesbimaet 60 000 ra;

— YHUYTOXXEHHIO WJIN CHIDKEHHIO Ka4eCTBa 3€Mellb M3-32 IBUICBBIX 3aHOCOB C OTBAJIOB U
xBocToxpaHmuil. Hampuwmep, ¢ 1 ra orBanoB KMA exeronno cHocures 10 500 TOHH IBUTH;

— 3arps3HEHHIO OKpYy’Karomed cpensl (IT0YB, MOBEPXHOCTHBIX M IIOJ3EMHBIX BOJ, aTMO-
cdepHOro Bo3myxa) TSHKENBIMU METAIaM M COJISIMH B KOHLIGHTPALMAX, HEPEIKO MPEBbILIAONIINX
JIOITy CTUMBIE HOPMBI.

B cBs31 ¢ 3THM, 10 SKOJIOTHYECKOMY BO3JEHCTBHIO TEXHOTCHHBIE MECTOPOXKACHHUS TT0pa3-
JIeNISIOT Ha: 1) HeomacHble, NPEICTaBICHHBIE TOPHBIMU IIOPOJaMH M TJIBIOOBOIICOCHUCTHIMU
IeOCHUCTHIMU LIJTAKAMHU [[BETHOH M YEPHOH METauTypruu, cnado pa3pylIalolmiMUCs B TEUCHUE
XpaHeHHs1; 2) nopaxaromue artMochepy U ruapocdepy, ecliv OHU CI0XKEHBI OKHCIISIOIINMUCS HITH
TIIMHU3UPYIOIMMHCS TOPOAAMHU, OKUCISIOIMMHUCS IUIAKAMH M [IJIAMaMH, HbULSIIMMH [IJTaMaMH
1 BBICOXIIEH ITyJIBIION XBOCTOXpaHWIMII. B Hacrosimiee BpeMs TEPMUHOJIOTHS M KPUTEPUH HPH-
HAJUIeKHOCTU TEXHOTEHHBIX MECTOPOXK/ICHUH K TOMY WJIM HHOMY THITy MEHSIOTCS U JOTMOJHSIOT-
sl TI0 Mepe yrTyOJICHHs HCCIIeIOBAaHUI M IIPAKTHYECKHUX PaboT.

IocrosiaHoe 3arpsi3Henue okpykaromeid cpeapl (OC) TpeOyeT ONTUMAIbHON OpraHMW3aIu
mporiecca MOHUTOpPHHTA. Pa3paboTaHbl MHOTOYpPOBHEBBIE CUCTEMBI cOOpa, 00pabOTKM, XpaHEHHsT 1
aHanM3a MHQOPMAIMK, NO3BOJISIOIINE YETKO Pa3IeNuTh (GYyHKIMU PA3IMYHBIX ITOAPA3ICICHHH, OIl-
TUMAJIBHO HCTIONB30BATh TEXHUYECKUE CPENICTBA M ONEPATHBHO MOJIy4aTh HEOOXOAUMYIO HH(pOpMa-
0. CrcTeMa MOHHTOPHHTA TIEPBOrO YPOBHS MpEIHA3HAYEHA ULl H3MEPEHHUsI, PETUCTPALIMU U [Iep-
BHUYHOI'O HAKOIUICHUA JAaHHBIX 110 06’beKTy B aBTOMAaTH4Y€CKOM PEIKUME. 3TI/I q)yHKLH/Il/I BBITTIOJIHAKOTCA
padounmu cranuusmMu (PC-1). Bropoii ypoBeHb CHCTEMbI MOHMTOPUHIA — 3TO MPOTPAMMHBIE KOM-
IUIEKCHI Ha HeHTpanbHOH DBM, 3aHuMaronmecst MHTerpanueil Bcex JaHHbIX Ha PErHOHAIBLHOM YPOB-
HE U uX 00paboTKO#, aHAIH30M M 0000IIeHHEM UMEIOLIEHCS HHPOPMAIMH, BU3yaTU3allkei U 1eda-
TBIO BBIXO/IHBIX JIOKYMEHTOB B TaOJIMYHOHN (popMe, a Tak ke MOCTPOCHUEM 2- U 3-MEpPHBIX IPadHKOB.
[lepBble Ba ypOBHS peNIAIOT TEXHMYECKUE 33/1aUM 10 CO3JAHHIO 0a3 JAHHBIX 110 PAa3INYHBIM BHAAM
3arpsizaeHnit OC — atMochepbl, TeppUTOPHH, BOJIbI, TOYBbI, CTPOUTENIBHBIX MAaTEPHATIOB U U3ICIHI
n3 HUX ¥ T.1. Ha Gonee BBICOKOM ypOBHE 3TH JaHHBIE CITy’aT 0a30i IS KOMIUIEKCHON OIEHKH CO-
crostauss OC, 370pOBbsI HACENIEHHS, CUCTEMHOIO aHAJIM3a COCTOSIHMSI SKOCHUCTEMBI, ISl BBIPAOOTKHI
IIO/IXO/JIOB PEaOMIINTALINH, SKCIIEPTHOTO aHAIN3a SKOJIOTNUECKOM CUTYaIH U €€ TPOrHO3UPOBAHMSI.
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Jlnst OLEHKH BIUSIHUS OTPaOOTKHM TEXHOTEHHOIO MECTOpoxJeHus Ha 3arpsisHeHue OC un
IPOTHO3 SKOJIOTUYECKOTO COCTOSIHHS MPHIIETAIONINX TEPPUTOPUH HEOOXOIUMO TaKKe COCTABUTH
9KOreosIornueckue kaprol. Jxoreonoruueckas kapra (OKI') mpexncrasisier coboii kaprorpadude-
ckoe otobpaxenue reosoruueckoit cpeapl (I'C) ¥ TpoOMCXOISIIMX B HEH MPOLECCOB, KOTOPHIC
OKa3bIBAIOT BIMSHUE HA 9KOCUCTEMBI, Cpesly OOMTaHUs U 310pOBbe 4enoBeka. OCHOBHOE OTIHYUE
OTI'K oT Apyrux KapT reojJorH4ecKoro COAEPIKaHMs 3aKII0YaeTCsl B OKOJIOTUIECKOI OIIEHKE Teo-
JIOTUYECKHUX I0Ka3aTeNel U MPOLECCOB B €CTECTBEHHBIX M HAPYLIEHHBIX YCIOBHAX. Pe3ynbrarTsl
T€03KOJIOTNYECKOTO KapTUPOBAHUS TODKHBI OBITH IIPECTABICHBI 2-IHCTHBIM BAPUAHTOM KapThl
(daxTonornueckas reosxonoruyeckas KapTa M KapTa OLEHKH dKosioruueckoro cocrosiHus I'C).
Ha momo0OHBIX KapTax BBLIEIAIOTCSA 00TACTH 3arPsA3HEHHS OTJENbHBIMU aHOMAIHeoOpasyoIUMU
JIEMEHTaMH WM 00JIaCTH 3arpsi3HEeHHs, 00YCIOBICHHbIE UX CyMMAapHBIM BO3JCHCTBHEM. AHAIIN3
PE3yIbTaTOB 3KOT€OJIOTHYECKOr0 KapTHPOBAHUS IMO3BOJSET YCTAHOBUTH OCHOBHBIC 3aKOHOMEp-
HOCTH M3MEHEHUs KapTUPYEMOM TEPPUTOPUH U OLCHUTh HE TOJIBKO KaUECTBEHHO, HO U KOJIMYECT-
BCHHO 3TH U3MCHCHHUS.

CyIIecTBYIOT TakKe CIeAYIONINe XapaKTepHbIe UL TEXHOT€HHBIX MECTOPOKICHHI YepTHI:

— B pe3yJbTaTe dKCIUTyaTallud TEXHOI'€HHBIX MECTOPOXKIECHUI BBICBOOOXKIAIOTCS TEPPUTO-
PMH, 3aHATHIE HAKOTUICHUSIMH OTX0JI0B. Tak Kak KOMIIEHCAIMs SKOJOTHIECKOro yiepoa BXOIUT B
CTOMMOCTb JKCILTyaTallul MECTOPOXKAEHUH, TO 3TO 0OCTOATENBCTBO OTPAKAETCS MOJIOKUTEIILHO
Ha ce6eCTOMMOCTH TIOTy4aeMOT0 CBIPhS U HOBBIIIAET €0 KOHKYPEHTHYIO CIIOCOOHOCTB;

— TEXHOTeHHbIE MECTOPOXKIEHUS 00J1a1al0T CBOMCTBOM OOHOBJIEHUS (IIOIOJIHEHUs) 3ara-
COB B PEXHME peallbHOTro BpeMeHH. O0beM 3aIacoB TeXHOT€HHBIX MECTOPOKJICHHII HaKaIlIuBa-
eTCsl B COOTBETCTBHU C MOIIHOCTSIMH OTXOZ000pa3yIoLIUX MPOU3BOACTB, U 3TO IIPOJOIKAECTCS
MHOTHE TOfIbl — [IOKa CYIIECTBYIOT OTX0A000pa3yromue npou3ocTBa. CienoBaTenbHO, MEHSIOT-
€Sl METOZMKH OLIGHKH 3aI1acOB TEXHOTCHHBIX MECTOPOXKACHUH, 110 CPABHEHUIO C IPUPOAHBIMU.

— cpelu TEXHOTEHHBIX MECTOPOXKACHHH CyNIECTBEHHOE MECTO 3aHUMAIOT JHCIICPIHPOBAH-
HBIE MECTOPOXKIEHHS (IPOCTPAHCTBEHHO pPacIpe/iesIeHHbIe), KOTOpbIe MPAKTHYECKH HE MMEIOT
aHAJIOTOB CpeH IPHPOITHBIX MECTOPOXKICHUH, II03TOMY IIPH OLEHKE S3KOHOMUYECKOH 3((peKTHB-
HOCTH OTPaOOTKH TEXHOT€HHOTO MECTOPOKICHUSI YUUTBIBAIOTCSA PACXOJbl Ha cOOp OTXOLOB pa3-
HBIX IIPOU3BOJICTB B OJHY TOUKY, IJie HAXOAUTCS IPOM3BOACTBO MO MEePepabOTKe ITUX OTXOJOB.

B cBs3u ¢ 5THM, HEOOX0JUM KOMIUIEKCHBIH MOAX0MA K 3G (EeKTUBHOM peanu3alnuy NpoeKToB
[0 BHEAPCHHIO MHHOBAIIMOHHBIX TEXHOJOTUH JUIS BOBIEYCHHS B SKCILIYaTal[HIO TEXHOI'CHHBIX
MECTOPOX/ICHUI MUHEpaibHO-ChIpbeBoro komruiekca (MCK).
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I'EODTHUKA KAK HPABCTBEHHAS OCHOBA
MMPUPOAOIIOJIb30BAHNUSA

Caseases I1.M.
paul 1996@mail.ru, Poccuiickuii rocy1apCTBEHHBIN Te0I0rOpa3BeA0YHbBII
ynusepcurer uM. C. Opmxonukuasze, Mocksa, Poccus

«B Ouocdepe cymecTByer Benukas reosormueckas cuia... Ota CHIa €cTb pa3yM ueloBe-
ka». Tak rosopui B.U. Bepranckuii eme B Havane XX Beka, ¥ CJI0Ba 3TH akTyanbHbI ceiiuac. 00
3TOM CBHUJIETEILCTBYET HHTCHCHBHOE PAa3BUTHE COBPEMEHHOM AIKOHOMHKH — TOJIBKO 32 MOCIIE/IHHIE
50 net 0ObeM BaJIOBOTO IIOOANBHOTO HPOAYKTA BO3POC OYTH B 7 pa3. UHCIEHHOCTh HACEICHHS
MIOCTOSIHHO YBEJIMYMBACTCSI, MOBBIIIACTCS YPOBEHB 3arpsi3HEHUs], 00pa3yoTcs HOBbIE IKOJIOTHYE-
CKHe IPOOJIEMBI — BCE 3TO MPU3HAKH BCEOOBEMITIONIETO BIMSHUS YelloBeKa Ha npupoay. KoneuHo,
OIIHOI1 U3 cep AesTENFHOCTH YeIOBEKa M BBIICIICHHUS 3arpsA3HEHHUS SIBISIETCS HEIPOTIOIb30BaHHUE.
Io mocnenHuM naHHBIM, O0KOJIO 15% Teppuropun PO Opimm HapymIeHB! BCICACTBHAC JOOBIYHM MU-
HEPaJILHOTO ChIpbst. IMEHHO MO3TOMY 00pa3yroTCs HOBBIC HAyKH, IPH3BAHHbBIC YPEryJIUpOBATh U
MHUHHMH3HUPOBATh OTPHLATEIBHO BO3JCHCTBHE YeloBeKa Ha ruraHeTy. OQHOW U3 TaKuX AWUCIHII-
JIMH SIBJISICTCS T€0JTHKA.

T'eostuka co3maBanacek B 1991 r. BamytaBom HemelieM ¢ 11eJ1bI0 BBECTH 3TUYCCKUE CITOCOOBI
HEIpOoroJb30BaHus. Takxke ObUTH CHOPMYIUPOBaHBI 7 TE€OITHYECKUX MOCTYIIATOB, KOTOPhIE pac-
KpBIBAJIM NpeIHA3HaYCHUE HOBOW quciuIuHEI [1]. OcHOBHAS Mesl TUCIUILIMHBI 3aKITI0YaeTCs B
TYMaHHU3alUK LeNeil pa3BUTHs 4elloBeKa. Takoe HampaBliCHHE B YEIOBEYECKOW ACATEIBHOCTH
OYCHb BAXHO, TaK KaK JEATEIBHOCTh B CBOIO OYEPEb MOXKET MPUBOANUTH K Pa3IMYHBIM H3MCHE-
HUsIM B Onocdepe. X0Ts re0dTHKa 1 He 3alpelaet npeodpa3oBaHuii IIIaHEeThI, HO TpeOyeT 00s3a-
TEJFHOTO MTPOTHO3UPOBAHMS TTOCIEACTBUI U «3()(heKToB BTOporo nopsaka». ['eosTnka paccmar-
puBaeT 3eMIT0, KaK OCHOBY YKM3HH YEJIOBEKa M JO0JDKHA OrPaHMYMTH HAIIH [PaBa B OTHOIICHUHU
HEXKUBOI NpHPOABL. JTa HayKa NMpHU3BaHA PaCHIMPUTh MBIIUICHUE YENIOBEKA J0 HOOC(HEpPHOro
MBIIUICHUSI, 10 OCO3HAHMSI HEOOXOIMMOCTH TapMOHH3AIMH YEIOBEKa M HEXHMBOW TpHpombl. [lo-
3TOMY OCHOBHBIMH HPEIMETAMH €€ M3Y4CHHS SIBIISIOTCS T€03THUECKHE CUTYalUH, TeOITHYECKHE
npobiemsl U quineMMbl. OfiHA W3 TEPBOCTENEHHBIX MO 3HAYMMOCTH MPOOJIEM — COXpaHEHHE W
BOCCTAaHOBJICHHE INPOJYKTUBHOCTH 3eMelb. O4YeBHIHO, YTO 3Ta IpodieMa OTHOCHTCS K Kiaccy
«CO B3MIIAZOM Ha Oymayiiee», Tak Kak HampapjeHa Ha 00ecCleYeHHEe HEOOXOAMMBIME PECypcamMu
Oynyue mokosieHusi. Ha ocHoBe maeit reostuku [O.B. BonkoBsiM u U.B. CokosoBbiM Oblia
NpeUIoKEeHa TTOJ3TaXKHO-KaMepHasl CHCTeMa pa3pabOTKU CBEpXy-BHHU3 C 3aKJIAKO IS POSKTH-
poBaHHMs pa3pabOTKH MIaxThl MarHe3uToBasi U HIKHUX TOpu30HTOB EcTioHnHCKOMN. Takast TeXHO-
JIOTHUSI HE TOJIBKO B HECKOJIBKO Pa3 YMEHbBIIACT 3arpsA3HEHUE 110 BCEM MOKA3aTessIM, HO M CHI)KAeT
3atpatsl Ha 20-30% [2].

be3 nonumanus uaeit B.M. BepHanckoro mnojiHoe NOHUMaHUE F€0ITHKH IPOCTO HEBO3MOK-
HO. Yuenune o 6rocdepe u KoHLenIus 0 Hoochepe, M0 MOeMy MHEHHIO, CTAJIN OIPEACIISIOIINMHA
(hakTOpamMm co31aHM MHOTHX JUCHUILUIMH, CBSI3aHHBIX C HPABCTBEHHBIMH ITOJIXOJJAMHU B CHCTEME
OTHOILICHUH «4eJIOBEK — 3eMJIsD», OJJHOM M3 KOTOPBIX CTajla reodTHKa. Tak Kak KOHIEMNIHUs O HOO-
cdepe NPUXOJUTCS HEKMM paclIMpEeHHEM y4YeHHUs o Ouocdepe, TO TOCTaTOYHO BCIIOMHUTH 3ajia-
uyn, Kotopble ctaBun B.W. BepHaackuit mis denoBeka B «cdepe pasymayn. DTO pannoHaAIbHOE
IIPUPOJIONIONB30BaHNUE, PEIICHNUE TTPOOIEMBI OTXOJOB, CJIEJOBAaHUE TCOXUMHYECKUM IMKJIAM, W3-
MEHEHHE MOAXO0/1a K )KU3HH U CIICIHATN3NPOBaHKe HayK mo npobiemam [3]. Beap Bce atH 3agaun
BO3JIArar0TCsl Ha YEJIOBEKA U B paMKaxX I'€O3TUKH, HO B JAHHOM CIIy4ae OHHU CYXaloTcs JI0 chepsl
HEJIPOTIOIH30BAHHSI.

B Poccunt poib Te03THKH 0COOEHHO BayKHA, TOTOMY YTO Ha HAIlleH TEPPUTOPHH 3aJIeraeT 3Ha-
YHUTEBHOE YHCIIO MOJIC3HBIX MCKOMAEMBIX [0 CPABHEHHUIO CO BceM MupoM. Hampumep, o nocieHum
olieHKaM Ha 100 PD B MHUpOBBIX 3amacax BelagaeT okono 15% uedru, 30% raza. U, koHe4dHo,
MHOTHX CIICHHATHCTOB B Chepe HEeAPOIOJIb30BAHUS BOJHYET BOIPOC 00 M3MEHEHHSX B HaIlCH
CTpaHe BCJICACTBHUEC BJIUAHUS I'€COITUKHU. MI/ICCPIH T'€O3TUKHU — HE TOJIBKO B POCCI/II/I, HO U BO BCEM
MHpEe — U3MEHHUTh CO3HaHHMe Jiojieil B chepe Heaponons30BaHus. ['e0THKA HANPSIMYIO HalpaBiieHa
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Ha coXpaHEeHHMe Haiueil riaHeTsl [4]. [losTroMy M3MeHeHUs B HamIel cTpaHe MOTYT OBITh OT He-
3HAYUTENBHBIX JI0 HEBEPOSTHBIX, MPEAYraaaTh 3T0 HEBO3MOKHO. COBpEeMEHHOE CO3HAHUE OOIIeCT-
Ba (JOPMUPOBAIOCH HE OJIMH T'0Jl, HEU3BECTHO, CKOJIBKO MOHAN00NTCS Ha ero usMeHeHwue. I1yTs reo-
9THUKH TOJIBKO HAYMHACTCSI, HA KOTOPOM OyIeT HEMAJIO MPEMATCTBUIL: BCEMOTIIONIAOIIAs KaXIa Ma-
TEpUAIBLHOro OOraTcTBa, ACSATEILHOCTh HA YJOBICTBOPEHUE TTOTPEOHOCTEH (MaKCUMU3aLHs Haca-
JKIICHUST), IePeXo/1 K 00JIee MPOCTOMY | T.JI. — CO BCEM 3THUM MPUACTCS CTOIKHYTHCS 3TOH MOJIOI0#
quctuiuiHe. [109ToMy 04eHb BaXKHO HOJTOTOBUTE Pa3yM YeNIOBEKa K ITI0OIBHBIM H3MEHEHUSIM.

MBellUTeHre JTFO/Iei 3arafouHas Belllb, C KOTOPO# paboTaeT MHOXKECTBO MICHXOJIOTOB, COIMO-
soroB, ¢uocopoB u ap. Cunraercs, 4TO PELIAIONIMM B CTAHOBICHUY JIMYHOCTH SIBISIETCS ITall
JIETCTBA M OTPOUYECTBA, TOTOMY YTO HMEHHO B TH TOJBI JIIOJH HanOOJIee BOCIIPUUMYMBEL, UX CO3-
HaHue Tojibko «ienurcs». [Ipencenarens cexiuu reodtuku npu Pocl'eo H.K. Hukuruna cumraer,
YTO «HEOOXOAMMO 00lee YCHINe IreoJIorHIecKoro u ¢umocodpcekoro coodmects Poccum» [5].
S He MOTy C 3THM He COTJIacCUThCsl, 00JIee TOro, Xouy JOOABUTH K 3THM COOOIIECTBAM MOJIO/IEKb.
Ha nmanssiii MoMeHT U3 Bcero HaceneHus 3emiau 20% 310 Mooaexsb. MoJI0IeKHOe cO00IIEeCcTBO
cnoco6Ho paboTaTh OoJiee MIMPOKO, YeM KaKOe-JIM0O M3-3a CBOETO PACIHOJIOKEHUS Ha CTBHIKE JCT-
CKOTO BO3pacra M 3pesiocTH. S cumMTar, 4To reo3THKa He mMeeT Oyaymero 0e3 mpopaboTku
MITaniero nokojeHus. HeoOXoaMMo BECTH TIIATENBFHOE IKOJIOTMYECKOe BOCIHMTAHHE W MPOCBE-
[IeHNE JIIOJIeH ele AEeTCKOro BO3pacTa, B TOM YHCIIE YX€ 3aTparuBaTh W TPAHHUIBI T'€OITHKH.
B3spocres, pebeHOK yxe OyaeT UMETh 33aTKd HOOC(EPHOro MbIIUICHHS. Byaydn moapoctkom,
OH YK€ CMOXET BOCHPUHUMATB 0oJiee CIenUaIN3UpOBaHHbIE BOIPOCH. COOTBETCTBEHHO, YXKE
B MOJIOJIS)KHOM BO3pacTe W CTapIle OH CMOKET BOCIMTHIBATh CBOMX jeTeil mo uaesm B.U. Bep-
HAJICKOTO, B TOM YHCJIE C y4eTOM el reodtnky. KoHewHo jxe, Ha Oymare 3TO B MHJUIMOHBI pa3
[pOIIe, YeM B KH3HH. DTO OYCHb HENErKWil W HEOBICTPHI myTh. JInuHO 51, sBisiscy wienom O6-
mepoccuiickoit ObmecrseHnoi Opranuzaunn «Poccuiickuit Coro3 Monoaexu», BHKY yCHEIIHOe
pa3BUTHE TEOITHKH HNMEHHO B COTPYIHHYECTBE MOJIOJCKH C OTOW CEKIHUeH, Hampumep, Hdaxe
PCM coBmectHO ¢ Pocl'eo. KoneuHo, MononexxHast ToJIMTHKA U paboTa B HACTOsIIee BpeMs 3a-
KITFOYAeTCs] B HECKOJIBKO APYTOM HAIMPABIICHUH, U TIOJTHOCTHIO OCBETUTH TEOITHKY U JAPYTHE HEOO-
XOJMMbIC HPAaBCTBEHHbIE IUCLUIUIMHEL B cepe MPUPOIOIIONB30BaHUS MOJIOIEKDb HE B CHIIAX, HO
OHa MOXKeT mpernogHecTd a3bl. PCM MOXeT BKIIIOUATh TPEHHHTH, MacTeP-KJIACCH U JICKIIUU TIO
9KOJIOTHYECKOMY BOCIIUTAHHUIO B CBOM MEPOINPHUSATHS, pa3padaThiBaTh MPOrpaMMbl ISl MIIAIIINX
KJIACCOB MIKOJI, MPOITaraHANpOBaTh Hooc(hepHOE MbIIUIeHNE U T.1. Ha BBIX0e MBI CMOKEM IOITy-
4aTh MOJIO/IBIX JIFOJICH, HEKOTOPBIC U3 KOTOPBIX, BO3MOXKHO, HAWAYT ceOst B chepe HeapOIoiIb30-
BaHMA, HO YK€ OyIyT MBICIHUTh HE TaK, KaK MX MPEALICCTBEHHUKN HECKOJIBKO JIET Ha3aj, a Io-
TEO3THUYECKUM TOCTYJIaTaM. Y Ke Ha 9TOM 3Tale OCTaeTcsi paboTa CeKIMi re03TUKH IS YKperuie-
HUSI COPMHUPOBABILIETOCS CO3HAHHS 3TUX MOJIOJBIX JIFOCH.

T'eoaTrka TOMBKO HauMHAEeT cBoe pa3BuTHe. OHa 00pa3oBajach Ha CTHIKE HECKOJIBKUX JHC-
LOUIUIMH ¥ [PU3BaHa MEHATh CO3HAHWE YeJOBeYeCcTBa Ha ero ke Osaro. Kakmplii, KTo HauMHAeT
KPHTHUKOBATh TEO3THKY JOJDKEH 33/1aTh ceOe BOIpOC, KaKoW 3ajajl uesloBe4ecTBy AlizeKk A3UMOB:
«Korzaa Hamm moToMKH yBUIAT IYCTHIHIO, B KOTOPYIO MBI IIPEBPATIIIN 3EMITIO, KAKOE ONIPaBIaHNE
OHHM HaMIyT A HAc?»
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PEAJIM3BAIIUA ®YHKIIUU KOHTPOJISI B @PUHAHCOBO-KPEJIUTHBIX
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ynusepcurer uM. C. Opmxonukuasze, Mocksa, Poccus

Cnenuduka GaHKOBCKOH AEATENBHOCTH M POJIb KPEIUTHBIX MHCTUTYTOB B COBPEMEHHOI
9KOHOMUKE, OCOOCHHOCTU HX OTHOIICHHH C JPYTHMH CyOBEKTaMH SKOHOMHYECKHX OTHOIICHHI
Hpex/e BCero CBA3aHO ¢ (OPMHUPOBAHUEM CIICLUAILHOTO HOPMATHBHO-IIPABOBOIO PEryJIMpOBa-
HHsl OAHKOBCKOH JEATENbHOCTHU, a TAKXKE C CO3JaHUEM CaMOCTOSATEIbHBIX OPraHOB OAHKOBCKOTO
koHTpons. Kax/plii 6aHK pemaer X MO-CBOEMY: OJHH 0aHKH OCYIIECTBIISIOT MOHUTOPUHT, ApY-
T'HE — UCIOJB3YIOT MHCTPYMEHT IIPOBEIEHHUs BHE3AIMHBIX NPOBEPOK U Ip. OCHOBHOMH LIENBIO TPO-
BEJICHUS] KOHTDOJIS ABIISCTCS MOMyYeHHEe HE3aBUCUMOH OLEHKH 3((EKTHBHOCTH CHCTEMBI BHYT-
PEHHEro KOHTPOJIS M YIPaBJISHHUs PUCKAMU [0 HAIPABIECHUSAM JEATENbHOCTH BHYTPEHHUX CTPYK-
TYPHBIX HOJpa3feleHNil KpeUTHOH OpraHH3alliM, COOTBETCTBYIOIIMX XapaKTepy W Macimrabam
IPOBOJUMBIX KOMMepueckuM OaHkoM omnepanuil. KoHTponb 3a HeATenbHOCTBIO CTPYKTYPHBIX
HopaseneHuii 6aHKOB MOJKET OCYIIECTBIIATHCS 10 ABYM HAIpaBICHUSIM: BHYTPH 000COOICHHBIX
CTPYKTYPHBIX 10Jpa3jeneHuil (IIpOBOAAT COTPYAHHKU IaHHBIX MOJpa3aeleHHil); KOHTPOIb 000-
COOJICHHBIX CTPYKTYPHBIX MOAPa3JeNeHUi cO CTOPOHBI (Gunuana (IPOBOJAT COTPYIHUKH TEPPH-
TOpHAJIbHBIX NOJIpa3/ieneHuil ciryx0bl BHyTpeHHero KonTpos (nanee — CBK).

B nenowm, sxympubankosckuii KOHmponb — 3TO NPOBEPKA NPABUIBHOCTH BBINOIHEHUSI
0aHKOBCKMX OIlepallMii M OTpakeHUs UX B OyXraiarepckoMm yudere. B mpouecce exenHeBHOM
paboThl GaHK OCYLIECTBISET MPEABAPUTENBHBINA, TEKYIINNA U TOCIEAYONUHi KOHTPoib. [Ipes-
BapUTEIbHBIH KOHTPOJIb — 3TO KOHTpPOJb, IPEIIIECTBYIOUIMHA BbINOIHEHUIO pPAcueTHO-
JIEHEXKHBIX ONepalii. baHKOBCKHME omepalMu, B 3aBUCHMOCTH OT MX XapakTepa, MOJJIEKaT
TOJBKO NEPBUYHOMY WM NEPBHUYHOMY U JIONOJHUTEIBHOMY KOHTpPOJIO. IlepBUYHBIA KOH-
TPOJIb BBINOJHAIT, KaK NPAaBUIO, OTBETCTBEHHBIE HMCIOJHHUTENHM, HONydYaroliie TOKYyMEHTHI
Ui oopMIIeHHs OTlepalvil OT KIMEHTOB U PaOOTHUKOB OaHKa. JIOMOIHUTEILHOMY KOHTPOJIIO
MOJJIEXKAT ONEpalli, UMEIOIIUE BaXXHOE 3HaUE€HHE — ONEPallM C HATMYHOCTBIO, HHOCTPaHHOM
BaJIIOTOM, O KpeIuTaM,  T.I.). TeKyuuii 0aHKOBCKUH KOHTPOJIb OCYLIECTBISIETCS B MPOLEC-
Ce €XEeJHEBHOIO NpOBeieHHs 0aHKOBCKUX ONEepalif Ha KaXJIOM U3 y4yacTKOB OpraHM3allu
paboThl, perynupys AesTeIbHOCTh OaHKa. [J1aBHOE 3HaUCHHE MOCIIEAYIOUIEer0 KOHTPOJIS — BbI-
SCHUTH HauboJee CyIeCTBEHHbIC (haKTOPBI, IPUYHHBI, KOTOPBIC MOJIOKUTENFHO U, OCOOCHHO,
OTPHLATENBHO TOBJIUSUIM Ha paHee BBIINOJHEHHbIE OAHKOBCKHE ONEpaltH, a TaKKe OInpeje-
JUTb KOHKPETHBbIE IMYTH HENOMYyILEHMs B JalbHEHIIEM BBIABIECHHBIX HEJOCTATKOB. MOXHO
BBIJICJIUTh CJIEAYIOLIME OCHOBHBIE 3a/1a4d OPraHM3allMK MOCJIEAYIOUIEr0 KOHTPOJIS: NPOBEpKa
MOCTAHOBKH y4eTa U JOKyMEHTOO0OpOTa; OpraHU3alusl yueTHO-ONEPalMOHHON, KacCOBOH M
KPEAUTHOH paboOTHI; MOATBEP)KACHNE NPABUIBHOCTH BBIIIOIHEHHS COTPYAHHKAMM BO3JIOJKEH-
HBIX Ha HUX 00s3aTeNbCTB; NPOBEPKA 3aKOHHOCTH U NPABUIBHOCTH O(QOpPMIIEHHS BBIIOIHEH-
HBIX OTepalui.

INocne mpoBeneHUs MOCIEYIOLWIEr0 KOHTPOIS O0JCHbI OMCYMCHME08aNb 3aMEUaHHUs CO
CTOPOHBI GAHKOBCKHX M CTOPOHHHX IIPOBEPSAIONINX HA TEX yYaCTKaX OaHKOBCKOH IEATENBHOCTH,
KOTOpbIe ObLIM paHee NMOABEP KEHbI MOCHIEIYIONMM HpoBepkaM. [IpoBepku OCYIIECTBISIOTCS B
COOTBETCTBUH C IUIAHAMH IPOBEICHHS MOCIEAYIONINX IIPOBEPOK, PE3yIbTaThl KOTOPEIX 0hOpM-
JISIIOTCS CIIpaBKaMH. B mpakTHke opraHn3aliy BHYTPEHHETO IOCIEAYIOIEro KOHTPOJI BaKHO HE
JIOITYCKaTh ero (popMalU3aluyl U MOATOTOBKU CIPABOK O Pe3yJIbTaTaX HMPOBEACHHBIX IPOBEPOK
«uts ranouku». [ToaroMy HOpMaTHBHBIMH JoKyMeHTaMu banka Poccuu u mpenycMoTpeH B3auM-
HBIH KOHTPOJIb CTPYKTYPHBIX HOApa3ieleHHH, yUaCTBYIOMUX B CHCTEME BHYTPEHHETO KOHTPOJISL.
He pexe nByx pa3 B rox CBK npexncraiser CoBeTy IMPEKTOPOB CBOJIHBIH OTYET 000 BCeX He-
JIOCTaTKaX, BBISBIEHHBIX B IIPOLECCE AESATENBHOCTU. Bce HapyIleHHs, yCTAaHOBJIEHHBIE B XOI€
HPOBEPOK, JAODKHBI OBITH OLIEHEHbI U KIACCU(PUIIMPOBATHCS, UCXO/S U3 CTENEHH CYIIECTBEHHOCTH
U X BIMSHUS HA JESATENBHOCTh OaHKa.
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BricTpoeHHas cucteMa BHYTPHOAHKOBCKOTO KOHTPOJISI C JOCTATOYHOM CTEIECHBIO HaJekK-
HOCTH MOXXET T'apaHTUPOBaTh CTAOMIBHOCTH M YCTOMYMBOCTh OaHKa. BHyTpeHHHMIl KOHTpOJb
SIBIISIETCS. COCTABHOM 4acTbhIO CUCTEMBI KOpnopamueno2o ynpasienus 6ankoM. KauectBeHHO op-
raHU30BaHHAs CHCTEMa PEBM3Uil, NPOBEPOK W HMHBEHTAPH3ALMH IO3BOJISET PYKOBOJUTEISIM
KPEIUTHBIX OpraHU3alUil KOHTPOJIUPOBATh 00ECIIEYCHUE COXPAHHOCTH TOBapHO-MaTEpUAIbHBIX
LEHHOCTEHl M NPUHUMATh COOTBETCTBYIOILINE ynpasieHueckue pewenus. lIpodeccruoHanbHoe
CY)KIEHHUE CITy’)KObI BHYTPEHHETO KOHTPOJISI [0 TOMY WJIM MHOMY OW3HEC-NpOLECcCy SBIISETCS
Ba)KHOIM COCTaBIISIIOIIECH YIpaBIeHYECKOl OTU4eTHOCTH. KOHTpONBHBIE HPOLEIYPHl CIO0XKHBIM
00pa3oM meperuieTaoTesi ¢ 6aHKOBCKUMHE HpoueccaMu. OHM HE SIBISIOTCS YeM-TO OKOHYATElb-
HO YCTOSIBUIMMCS, JOJDKHBI CBOCBPEMEHHO MOAU(UIMPOBATHCS C BBISBJICHHEM HOBBIX BHJIOB
0aHKOBCKUX pUCKOB. IToaToMy (hopManusanus NpoLeccoB KOHTPOs — 3ajauya cioxHas. Emie
OoJiee CIIOXKHOM SBIISETCS 3a/1a4a MPEIyCMOTPETh U OMKCATh MPOLEAYPHl U NPaKTHYECKHE JeH-
CTBHUs B ClIy4a€ CYHIECTBEHHOI'0 OTKJIOHEHHS UCIIOJTHCHUS 6aHKOBCKI/IX IpOLECCOB OT O6b]‘lH0ﬁ
HOpMBI. BHyTpeHHHE IOKYMEHTbI, PErIaMEHTHUPYIOIINE IPOLEAYpbl BHYTPEHHETO0 KOHTPOJIS,
ele riay0xe JeTalM3upyIoT JaHHbIE MPOLECChl, IPUYEM C YUEeTOM CrenU(pHUKH KaXJ0ro cocra-
BUBILETO UX OaHka. Dpdekmugnocms BHyTPEHHETO KOHTPOJS UMEET KaK MHHUMYM JIBa BaX-
HBIX acniekTa. C 0JTHOH CTOPOHBI — TAKHM CIIOCOOOM MOXHO U3MEPHTH TY 10163y Ui OaHKa, KO-
TOPYI0 IPUHOCHT OM3HECY COBOKYITHOCTh KOHTPOJIBHBIX Ipouenyp. Hampumep, BelpakeHHYIO
B JCHEKHBIX CAMHMLAX BEIMYHMHY SKOHOMHM OT NPEJOTBPALIEHHOTO IPH MOMOIIM CHCTEMBI
KOHTpOJIst 0aHKa KOMMEPYECKOro ymiepda MM HaJIOKCHUs CaHKIMH 3a HecoOmroaeHne Tpedo-
BaHMH 3aKOHOJATENbCTBA, COMOCTABUB ¢ 3ampamamy Ha COJIEp)KaHUE IITaTa COTPYAHHKOB, 3a-
HATBIX BHYTPEHHUM KOHTpOJIeM. BBUly 3HAUUTENBHOTO paciiupeHus cepbl KOHTPOIs B OaHKe
HE MEHEee aKTyalbHBIM CTal M HECKOJBKO Apyroi moaxon. Ceiiuac GaHKM 00s3aHBI COAEPKATH
B mTare cBoux codcTBeHHBIX crenuanictoB CBK. CobctBennyro a¢pexTuBHOcTE CBK MOXHO
ONpEeNeNIuTh U Kak yMeHHe N00MBaThcs TpeOyeMOro 3aKOHOAATEIbCTBOM pe3yJsibTaTa ¢ Hau-
MEHBIINM PacXOJIOBAHHUEM PECYPCOB KOMMEPUYECKOro OaHKa, M KaK HEKMH BCIIOMOTATEIbHBIH
Ou3Hec-TpoIiecc, 00eCIeYnBaONINil B MEPBYI0 OUepe/ib, BHIIIOJHEHHE OCHOBHBIX OAaHKOBCKHX
IpOLECCOB B IITATHOM pexume. Crangapruzauus U Qopmanusanus PYTHHHOH 4acTH KOH-
TPOJIBHBIX MPOLIECCOB MOATOTABINBACT MOYBY JUIS TOCIEAYIONIeH aBTOMATH3aLUH OaHKOBCKHX
HPOLECCOB, YTO MO3BOJIUT MOJHATH cOOCTBEHHYIO dddexTuBHOCTE camoit CBK u nact Bo3MOX-
HOCTh MOTPATUTh BBIACIsAEMbIE Ha KOHTPOJIb PECypchl ¢ Haubobiuel otnaueil. PaspaboTumku
WT-pemenuii MOTYyT B 3TOH CBSI3U pacCMaTPUBATHCSA U KaK YYaCTHUKU MPOIECCa COBEPILEHCT-
BOBAHHS METOJOJIOTUH NPOBEJCHUS KOHTPOJIBHBIX HPOLEAYp C MOBBILICHHEM COOCTBEHHOM (-
¢dextuBHocTH. Kak M3BecTHO, BOMPOCH MH(OpMAIMOHHOW 0€30MacHOCTH OW3HEC-MPOLIECCOB
JUIs OaHKOB ceifuac Ha IIEPBOM MECTeE.

Takum 00pa3zoM, Npu NPOBEJEHUH KOHTPOJIBHBIX MPOLEAYP AOKHBI ObITh PELISHBI Clie-
JyIOIMe OCHOBHBIC 3aJa4yM: IpOBepKa COOJIONEHHUs 3aKoHoAaTenbcTBa Poccuiickoit denepa-
LMM, HOPMaTHBHBIX JIOKYMEHTOB U yKka3aHui banka Poccuu u Ipyrux KOHTpONIUPYOMNX U HaJ-
30pHBIX OPTaHOB, BHYTPEHHUX HOPMATHBHBIX JOKYMEHTOB KPEIUTHOI OpraHU3aliy; MpoBepKa
MOJTHOTHI NMPUMEHEHHUs MPOLENyp MO HWACHTH(UKAIMK OAHKOBCKHX PHCKOB M OLeHKa 3¢ dek-
TUBHOCTH CHCTEMBl YIPaBICHUS OAHKOBCKHMMH PHCKaMH; OICHKA COOJIOJCHUSI MPUHIMIIOB U
MpOLEAYp BHYTPEHHETO KOHTPOJIS B NMPUMEHSIEMBIX TEXHOJOTHUSX; OLEHKA HaJeKHOCTH (QYHK-
LHUOHUPOBAHHS CHUCTEMbl BHYTPEHHEr0 KOHTPOJS 32 HCIOJIB30BaHHEM aBTOMATH3UPOBAHHBIX
HH(OPMAIIMOHHBIX CUCTEM M HX 3aLIUTHI OT HECAHKLIIMOHUPOBAHHOTO JOCTYyMNa U (MJIM) UCIOJIb-
30BaHMS; [IPOBEPKA NPUMEHAEMBIX CIIOCO00B (METO0B) 0OecIIeueHIs COXPAaHHOCTH UMYILECTBA
KPEAUTHOI OpraHu3aluy U OAaHKOBCKHUX LIEHHOCTEH; OICHKa JEHCTBUN U COOTBETCTBHUS KBAIHU-
¢buKalUy HepcoHaa BBIMOJHACMBIM (YHKLIHSIM B paMKaX CHCTEMbl BHYTPEHHErO KOHTPOJIS;
BBIPa0OTKAa PEKOMEHJALUH 110 COBEPLICHCTBOBAHMIO MPOLECCOB YNPABICHHUS PUCKAMHU M KOH-
TpOJIeH, yCTPAHEHHIO NPUYUH HAPYIICHUH, OMINOOK U HEJOCTaTKOB, COBEPLUICHCTBOBAHHUIO CHC-
TEMbI BHYTPEHHETO KOHTPOJISL.

CHCTEMHBIH U LIEIOCTHBIH MOJX0J] K IPOBEJICHUIO IIPOBEPOK U MOHUTOPHHTA JICSTEIEHOCTH
BCII no3BonMT CHU3UTH BHYTPEHHEE MOLICHHHYECTBO B KPEIUTHOW OPraHH3allMd U MOBBICHTDH
Ka4yeCTBO 06CJ'ly)Kl/IBaH]/I$[ KJIMCHTOB, yCTOﬁ‘{MBOCTb CHCTEMBbI 6aHKa B LICJIOM.
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HCTOKH ITPABOBOM IICUXOJIOTMA PYCCKOI'O YEJIOBEKA

Ilepcrannnkos H.A.
Poccwuiickuii rocy1apcTBEHHBIN re0n0ropa3Be0uHblil yHUBEPCUTET
nmenu Cepro Opmxonukuaze, Mocksa, Poccust

O pyccKOM HaIlMOHAJIBHOM XapaKTepe CYIIECTBYET HEMaJIO OOBEKTUBHBIX ITyOJIMKAIUH, HO
BCTPEYAIOTCS U MCCIIeIOBaHMs OmnOouHble. TaiiHa pycCKOM Ayl 3aKIIF0YaeTCsi B TOM, 4TO OHa
HE 3ara/{Has, He BOCTOYHas, a pyccKasi, BOOpaBIIas B ce0s eBpasHHCKUi MeTapU3NIEeCKHiA BHIOOP.
B Poccun Oosnee Bcero yBakasiu 4enoBeKa QYIIEBHOTO, CEPACYHOrO U COBECTIMBOrO. «Jlyma de-
JIOBEK» — BEICIIAs MIOXBaIa y PyCcCKUX Jirozeil. [103ToMy OHH JIETKO OTKa3bIBAINCH OT IOJIUTHKH,
MPaBOBBIX 3aKOHOB.

B Mupe HeT Takoro nNpoTUBOPEYMBOrO HApOAa, KaK pycCKuil HapoJ. VIMeHHO oTcroza BbITE-
KaeT ero HempeIcKa3yeMoCTh — caMasi HeHaBUCTHas JUlsl HeapyroB Poccuu HanmoHanpHas yepra.
CrpemileHHE K TIpaBJe, CIIPABEUIMBOCTH, HACATY SIBIISIOTCS NCTOYHHKAMH PYCCKOTO FepoM3Ma M
CaMOI0)KePTBOBAHUSL.

HccenenoBareny yacto oTMedanu OTCYTCTBUE OYpiya3HOCTH B HAllMOHAJIBHOM XapakTepe
pycckoro Hapona. Y OOJBIIMHCTBA PYCCKHUX He ObLIO CaKpaJbHOTO OTHOIICHHUS K HHCTUTYTY 4a-
CTHOHM COOCTBEHHOCTH, K «30JI0TOMY TeJbIy». JIaBHO CUNTANIOCH, YTO COOCTBEHHOCTh — He OJ1aro,
a 3110, OTCTYIIHHYECTBO OT XPHCTa, KOTOPBIIl €€ OCy T

K coxaneHuo, coBpeMEHHbBIE POCCHIHCKHE peOpPMBbI TPOJEMOHCTPUPOBAIN MHOTO IPUMAc
PYCCKOH IyIIH, OCTaBICHHO 0€3 KOHTPOJISI CO CTOPOHBI MOPAJH, 00IIECTBA U TOCYAapCTBa.

PycckoMy HalMoOHaIbHOMY XapakTepy CBOMCTBEHHO CBO€OOpa3HOE OTHOLIEHHME K MpaBy,
CTpeMIIeHHE 00XOJUTh 3aKOHBIL. J{OTIOJHIO TaHHYIO XapaKTePUCTHKY SMUTPAMMOiL:

«lInpoxu HAaTYpHI pycCKHeE.
Harueii npaBap! uaean:
He Bmemaror ¢opmsl y3kue
IOpuandeckux Hagam.

ITomo6HOE OTHOIIEHHE K HpaBy BCETZa BBI3BIBAIO CTPEMICHHE IPABSMINX CIOEB POCCHIi-
CKOro 00LIecTBa yCHIMBATh BIACTh 3aKOHA U y)KECTOUaTh €ro.

Pycckuii Hapox IepKaBHBIM, HO He UMIIepHanHCTHYecKuid. [IpobiaemMa rocynapcTBeHHOCTH
BBIXOJUT y PYCCKHMX Ha IIE€PBOE MECTO JHMILIb TOTJa, KOIZla rocy1apcTBo paspyuaercs. [loaromy
IPaBIIBHO MOHATAsI HHTEPIPETANHs POCCHICKON rocyJapCTBEHHOCTH OTIMYAET €€ OT 3aIaJHOro
HOHHMAHHM.

IockonbKy poccuiickoe rocyJapcTBO COTHM JIET HaXOJUIOCh B OKCTPEMAJIbHBIX UCTOpUYE-
CKHX YCIIOBHSX, 3TO TPeOOBAJO OT PyCCKOro HapoJa MOOMIN3allMOHHOrO HanpsokeHus. [ToaTomy
MOCTOSSHHOE MOOWJIM3AI[MOHHOE HANPSHKEHHUE SIBIISIETCS €CTECTBEHHBIM COCTOSIHUEM PYCCKOM
Ku3HU. be3 MoOuIM3anoHHO MPUBUBKY K POCCHHCKOMY HCTOPHYECKOMY JPEBY, HaIlle OOIIEeCT-
BO paHee He MOIJIO Obl M ceiuac He MOXKET CyLIECTBOBaTb. AJBTEPHATHUBA 3[€Chb MOXKET OBITH
TOJIBKO OIHA — Pa3pylIeHUue CTPAHEbL

JpesHekuraiickomy ¢unocody Kyn ®y-mzsr (Kondyuuto) 3anamu Bompoc, ¢ 4ero Obl oH
HadJaJl, ynpasisis rocynapetBoM. OTer ObLT Takol: «Heo6XoauMo HauaTh ¢ HCIPaBICHUS UMEH.
Ecin uMeHa HenpaBMIIBHBL, TO CJIOBA HE UMEIOT 10 co0oil ocHoBanuil. Eciu cioBa He umeroT
1oz co0oi OCHOBaHMIL, TO [ena He MOTYT OCYLIECTBIATHCS M HAaKa3aHHUs HE INPUMEHSIOTCS Haf-
nexamum obpazom. Ecnu HakazaHus He IIPUMEHSIOTCS HaJUIekKalMM 00pa3soM, HapoJ He 3HAeT,
Kak ce0s BecTn». OTo 3asBienue Kondymus He yTpaTHio cBoelt aKTyalbHOCTH.

Jluteparypa
1. Ucaes U.A. Uctopus rocynapcrsa u npasa Poccun. — M. : «FOpuct», 2002.
2. OcHoBbl paBa. — M. : «Opucty, 2006.
3. Angpees A.Il., CenuBanos A.W. Pycckas Tpaguius. — M. : «Anroputm», 2004.
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OCOBEHHOCTHU NPOEKTUPOBAHMUS
BOJOOYHNCTHBIX KOMIIJIEKCOB XO3SIiICTBEHHO-IUTLEBOI'O
BOJOCHABXEHUS HA IPUBPEKHOU TEPPUTOPUH
MOJIYOCTPOBA TAUMBIP

Byaanos A.A., Kypunk A.M., Makues C.C.
Poccuiickuii rocy1apcTBEHHBIN re0N0ropa3Be0uHblil yHUBEPCUTET
nM. C. Opmxonukuaze, Mocksa, Poccust

Oco0eHHOCTD MPOSKTUPOBAHUE BOIOOYHCTHBIX KOMILIEKCOB XO3SIHCTBEHHO-ITUTHEBOTO BO-
JIOCHA0XKEHUs Ha TIPUOPEXKHOH TeppuTopuu nosyoctpoBa TaiiMblp HanpsMylo CBsi3aHa C YKOHO-
MHYECKMMH (pakTopaMu pa3suths Poccun.

OCHOBHBIMH HPOOJIEMaMHU NPU MPOSKTUPOBAHUH BOAOOUHCTHBIX KOMIUIEKCOB XO3SHCTBEH-
HO-ITUTHEBOTO BOJOCHAOKEHHUS Ha IPHOPEKHOI TeppUTOpHH moyoctpoBa TaiMbIp HEOOXOAUMO
BBIIIOJIHUTD CJIEAYIOIIUE 3aJauH:

— oIpezeeHNe NCTOYHIKA BOJOCHA0KEHHS, MOITHOCTh U PEXHUM HCTOYHMKA ONPEIEIISIIOT
CXeMy BOJOCHA0XEHHUS, U KOHCTPYKLHMH BCEX COOPYXKEHHH, YCIOBHS U CTOMMOCTb MX
BO3BEJICHUS 1 3KCILTyaTallUH;

— OIIGHKA CBOMCTBAa U OCOOCHHOCTH TPYHTOB Ha OCHOBAHHUHM IOJyYEHHBIX JAHHBIX ONpee-
JIUTH TIPUHIIMI CTPOUTEIIHCTBA COOPY)KEHUHI M IIPOKIIAIKH CETEH;

— HCKIJIIOYCHUE BO3MOXKHOCTH 3aMep3aHHs yYaCTKOB CUCTEMBI OT HCTOYHHKA BOJOCHAOXKe-
HUSL 10 TOTPEONTEIIs;

— pa3paboTKa SHepro- M pecypcocOeperaronmx pemeHHi.

IIpu npoeKkTHPOBaHUU BOJOOYHCTHBIX KOMIIEKCOB XO3SHCTBEHHO-ITUTHEBOTO BOJOCHAOKE-
HHS JOJDKHBI TaKXKe YYMTHIBATHCS Takue (akTopsbl, Kak (PMHAHCOBBIEC 3aTPAThI, Majasi 0OecIeyeH-
HOCTb KaJ[paMH, pa3BUTHE MOPCKOr0 TpaHcHopra 1o rnporpamme «CeBepHbIil MOPCKOIl My Tk, Xa-
pakTep MPOM3BOACTBA, CTPOUTENBCTBO NPEANPUIATHH U IOCENCHHH, YCIOBHS BOZOCHAOKEHHS U
BOJIOOTBE/ICHUSI, MOIIIHOCTh U OCOOCHHOCTH PEXHUMA HCTOUYHUKOB.

OrnpenesieHne HCTOYHUKA BOJOCHAOKEHUS

CxeMbl BOJIOCHA0XKEHHUS U OTAEJIBHBIC AJIEMEHTHI Ha MPUOPEIKHOM TEPPUTOPUHU HOITYOCTPO-
Ba TaiiMbIp MOTYT OBITH BeCbMa Pa3IMYHBIMU B 3aBHCHMOCTH OT MEP3JIOTHO-KIMMATHYECKUX YyC-
JIOBUIT M TEXHHKO-IKOHOMHUYECKHUX cooOpaxkeHHH. HopMbl U KO3 HUIIEHTH HEPaBHOMEPHOCTH
BOJIONIOTPEOIEHNS ClIelyeT IPHHUMATh B COOTBETCTBUH C TpeboBanmsamu riaas CHull mo mpoek-
TUPOBAHHIO HAPYXKHBIX CETEH U COOPY)KCHUH BOJOCHAOKEHMS U 1O NPOSKTUPOBAHHUIO BHYTPEH-
HET0 BOJONPOBO/A U KaHAIM3ALUH 3aHUH.

CxeMbI B0/103200pa HALIEKUT IPUHUMATD:

— C CHWJIBHO Pa3BUTHIM ()POHTOM OEpPETOBOTrO WM 3aTOIUICHHOTO BOAONPHEMHHUKA, (DHIIBT-
PYIOLIMM BOAOIPHUEMHUKOM, BXOJHOE OTBEPCTHE KOTOPOrO DACIOJIOKEHO Ha ypPOBHE
pycia BOJOTOKa;

— KOMOMHHMPOBaHHYIO, MPHCIIOCOOICHHYIO Ui 3a00pa MOBEPXHOCTHBIX U MOIPYCIOBBIX
BOJI.

B BeyHOMEp3JbIX IPYHTaxX Ha BOJOTOKAX, MMEIOIINX MOCTOSHHBIA MTOBEPXHOCTHBIH CTOK U

YCTOHYHBOE PyCII0, THII BOJI03a00PHBIX COOPYKEHHH JOJIKEH IIPUHUMATBCS C YUETOM:

— CTeNeHU MPOMep3aHHs BOJJOTOKOB;

(opmMHpOBaHUs 30HBI OTTAWBAHUS ¥ K3MEHEHUS B CBSI3M C 9TUM Ka4eCTBa BOJIbI,

— Mep 3alIMTHI BOJbI B BOAOIPHEMHBIX M BOJOOTBOSIIMX 3JIEMEHTaxX Bojpo3adopa OT 3a-
Mep3aHusl.

CBoiicTBa TPYHTOB H MPOKJIAIKA ceTei

— B 3aBucumocTtH OT M3MEHEHUsI (PU3MKO-MEXaHUUECKUX CBOHCTB MEP3JIbIX I'PYHTOB IPH
OTTaUBaHHH, TEMIIEPATYPHBIX PESKHUMOB TPYOOIIPOBOJIOB U TPYHTOB II0 TPAcce, a TAKKe TeMIlepa-
TYypHOTO pe)KMMa OCHOBAaHWI M ()YHIAaMECHTOB 3/[aHUI U COOPY)KCHHH, PACIONIOKEHHBIX BOJIU3U
TpyOONPOBOIOB, HA/UICKUT MPUHUMATh OJWH M3 JBYX NPUHIMIIOB HCIOJIB30BAHHUS BEYHOMEP3-
JIBIX TPYHTOB B Ka4eCTBE OCHOBAHMIA:
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Hanzemuas npoksiaaka

— Ilpu npoeKTUpOBaHMK BBOAOB B 3aHHE HEOOXOAMMO YUHTHIBATH BO3MOXKHOCTH U3MEHE-
HUSI MEP3JIOTHO-TPYHTOBBIX YCJIOBUH M TEMIIEPATYPHOTO PEeXHMa BEYHOMEP3JIBIX TPYHTOB, KOTO-
pble MOTYT NPOU30MTH B Pe3yNbTaTe CTPOMTEIBCTBA M JKCILTyaTallMd 3alPOCKTHPOBAHHBIX CO-
OpYIKEHHI, a TaK)Ke MPeyCMaTPUBATh UCKIIIOUCHHE TEIUIOBOTO BO3ICHCTBUS HAa IPYHTHI OCHOBA-
HHUH COCEIHHX 3/IaHUH U COOPYKEHHMI, KOTOPOE MOXKET MPUBECTH K HEAOMYCTUMBIM JAe(opMaru-
SIM 3[[aHUH U COOPYXEHHH B HOPMAJIBHBIX AKCIUTyaTAllMOHHBIX W aBapUHHBIX PeXHMMax paboThI
TPyOOTIPOBOIOB.

IMoa3eMuas GeckaHaJbHAasl MPOKJIAIKA

— JloymkHA NPUHAMATHCS Ha OCHOBE TEIUIOTEXHHYECKHX pAacyeToB, IPH ITOM B JIETHEE
BpeMs 30Ha IPOTAaUBAHUS IPYHTA BOKPYT TPYObl HE HOJDKHA BIHMATH HA YCTOWYMBOCTH OCHOBAHHUI
TpyOOIPOBOIOB U OJIU3 PacHONIOKEHHBIX 31aHUIl M COOPYXKEHHM, a B 3UMHeEe BpeMsl — JOJDKHA
IPEIOXPaHITh TPAHCHOPTUPYEMYIO KHIKOCTH OT 3aMmep3aHus. IIpu 3amure BOJONPOBOAHBIX
TpyO OT 3aMep3aHuss aBTOMATHYECKUMH BBIYCKAMH BOJbI WM TPEIOLIMM JJICKTPUYECKUM Kabe-
JIEM JIOIyCKAaeTCs MPOKJIaAKa UX B CJIO€ CE30HHOTO IPOMEP3aHusl IPYHTA...

Bopboa ¢ 3amep3aHneM BOAbI B HHKeHEPHBIX CeTAX

Jlnst mpenynpeskieHus 3aMep3aHust BOJIOIPOBOJHBIX TpyO HEOOXOJMMO:

— o0ecreynBaTh HEMPEPHIBHOE JIBIKEHHE BOJIBI B TPYOOIPOBOIAX;

— NpPUHHMMATh BPEMs OCTAHOBKH BOJOIIPOBOAA ISl IMKBUIALMH TOBPEXKICHUI WIN aBapuu

He 0oJiee ONpPeIeNICHHOTO TEIUIOTEXHUYECKHM PacieToM;

— CHIDKATh 10 MUHMMYMa TEIUIOBBIE OTEPU TPYOOIPOBO/IOB;

— TpeaycMaTpUBaTh MOJOTPEB BOIbI HIH TPYOOIPOBOIOB;

- 06eCl'le‘{I/lBaTb KOHTPOJIb 3a TUAPABINYCCKUMHU U TEIIJIOBBIMU PEKUMaMH BOAOIIPOBO/IA,

— TPHUMEHSITH 000PYI0BaHHE, YCTOHUHBOE K 3aMEp3aHuUIO;

— TpeaycMarpuBaTh 000pYAOBaHHE BOJOBOAOB CHCTEMOH aBTOMAaTHUECKOMN 3alUThI OT 3a-

Mep3aHUs.

JHeprod¢pekTUBHBIE MEPONPUATHS

— Bo03MOXHBIME ITyTSIMH PallMOHAJIBHOTO HCIIONIB30BaHMS CYpPOBOTO KJIMMAaTa M MEp3JIOT-
HBIX (DAKTOPOB SIBIISIOTCS CIEIYIOLINE.

— Hcnonb3oBaHue Jbaa Ul TEIIOM30JISILMNA COOPYXKEHHH M BOJOIPOBOIOB B XOJIOIHBIN
Nepuo rojia. Bricokue Temnon30sIMOHHbIE CBOMCTBA JIb/1a, HAHOCUMOI'O Ha HAapy KHBIE MTOBEPX-
HOCTH COOPYKEHHI U TPyOOIPOBOAOB, MO3BOJISIOT OTPAHUYHUTHCS UX MUHUMAIBHO HEOOXOIMMOM
CTAIMOHAPHOM TETUIOU30JISIIUEH, T.€. CHU3UTh UX TEPMHYECKOE CONPOTUBICHHE U CTOMMOCTb.

— Co3aaHne B BEYHOMEP3IIBIX MAacCHUBaX MOJIOCTEH (€MKOCTEH) JUIsl XpaHEHHs 3aI1acoB XO03sii-
CTBEHHO-IIUTHEBBIX BOJI, KOHCEPBALIMU CTOYHBIX BOJ M XKUJKUX OTXOJOB, XPAHEHHUSI PEareHTOB U T.1.

— OxytaxJeHne 00OpOTHBIX U HUPKYJSIIUOHHBIX BOJ| C HCIOIB30BaHUEM PECYPCOB X0JI0/1a
BEYHOMEP3JIBIX TOJIII.

— B nocneanue roasl B ycnousix Kpaiinero Cesepa Obun BO3BE/ICHBI THIJIOTHBIE SHEPIro-
s¢dexTuBHBIC TOMa, B KOTOPBIX K 3AaHUSAM OBLT HO/BEICH TOJIBKO BOJOIPOBOJ] XOJIOIHOTO BOJO-
CHa6)KeHI/I$l. HaneB BObI IMPOUCXOAUT 3a CUET COJIHEYHBIX KOJIJICKTOPOB, YCTAaHOBJICHHBIX Ha
KpBbILIE 3/IaHUsL.
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O HEKOTOPBIX ITPOBJIEMAX 9KOJIOT'T3ALIUNA
MMPUPOAOIIOJIb30BAHNUSA

I'puropsu A.T.
vmargaryan@ysu.am, EpeBaHCKHii roCy1apCTBEHHBIN yHUBepcHUTET, EpeBan, ApMeHus

Ipupoponons3oBanue — KOMIUICKCHAsI Hay4yHas AWCLHMIUIMHA, KOTOpas HA JaHHOM dTare
HUCTOPUYCCKOTO PAasBUTHA U3y4acT OCHOBBI PAllMOHAJIBHOT'O HUCIOJB30BaHUS NMPUPOIAHBIX pECyp-
coB. OHO COBOKYIUISIET BCEX CIIOCOOBI MCIOJIB30BAHUS M COXPAHEHHUs MOTCHIMANA TPUPOIHBIX
pecypcoB, obecrieunBaeT yclIoBUsl Pa3BUTHSL M DKOJIOTHUECKOro paBHOBecHs Ouocdepsl. Parmo-
HaJIbHOE MTPUPOIOIIOIB30BAHUE HAIIPABICHO TAK)Ke HA YCOBEPIICHCTBOBAHUE MPUHIUIIOB OXPAHBI
JMaHAMmA(THEIX CHCTEM, KOTOpbIE SIBISIOTCS MPUPOJOPECYPCHOH OCHOBOH pa3BUTUS OOILIECTBA.
Taxum 006pa3oM, IPUPOIONONIBE30BaHIE — KOMIUIEKCHOE BO3IEHCTBHE UYEIIOBEYECTBA Ha Ieorpa-
(uaeckyro 000704Ky 3eMHOro mIapa, Mo3TOMY €ro Hellb3si OTHECTH K Kakoi b0 ofHOi cdepe
SKOHOMUKH, OHO OXBaThIBAaCT BCe Chephbl UEIOBEUECKOI esTeNbHOCTH [2]. B 3TOM KOHTEKCTE 3a-
nadyell reorpaduu, MO HalleMy MHEHUIO, JOJDKHA ObITh pa3pa0OTKa MPHUHLHUIIOB SKOJOTH3ALUU
IIPUPOJIOTIONB30BAHUS IPUPOAHBIX KOMIUIEKCOB CYIIH U BOJ] C YYETOM 30HAJIBHBIX OCOOEHHOCTEH
(hOpMHUPOBaHMS IPUPOAHBIX U COLHAIBHO-DKOHOMHUYECKHX CPE].

I'eorpaguyeckue acrekTs! palMoOHATIBHOTO IIPUPOIOIIOIH30BaHUS PACCMATPUBAIINCH €IIE B
koHue 19-ro Bexka A.U. BoiieiikoBbiM, B ero pabote «Bo3neiicTBus denoseka Ha nmpuponay». OH
000cHOBal HEOOXOIMMOCTh HCIHOJIB30BaHUS OOTraThIX KIMMAaTHYeCKHX pecypcoB Komxuael u
Cpenneit A3uu 1751 BHEAPEHHS TPONUYECKUX KYJIbTYp (4as, LUTPYCOB, XJOMYAaTHUKA, TyHra U
npyrux). [lo3ke B 061acTH IPHPOAOIIOIL30BAaHNSI KOHKpeTHBIE miaryu Obum ciaenansl . T. Cens-
uunoBbIM, [1.U. Konockoeim, @.®. JlaBuras, U.A. Tonubeprom u apyrumu. Emne nmosanee teo-
pEeTHYECKHE U NPAKTUYECKHUE BOIPOCH! IPUPOONOIB30BaHMS OBUTH IIHMPOKO PACCMOTPEHBI TAKKE
B Hay4HbIX Tpynax J.JI. Apmanna, A.A. Munna, 1.B. Komapa, I.I1. I'epacumoBa u apyrux.

10.H. KypaxxckoBckuil B CBOEM M3BECTHOM HayuyHOM Tpyje «Ouepku MpHpOAOIONb30Ba-
HHS» Jajl ONpPEACNICHNE MPUPOIOIIONB30BaHUs KaK HAyKH, 3a/ladya KOTOPOH BbIpaboTaTh 0OIIMe
OCHOBBI HCHOJIL30BaHHS NPUPOILI M €€ PECYPCOB, a KOHEUHas 11eJIb — 00ECIeUnTh eUHBIH 10/1-
XOJI K TIPHPOJIE, KaK K BceoOIei OCHOBE u3Hu U Tpyaa [1].

OCHOBHBIM OOBEKTOM H3yUYCHHUS] HMPUPOJIOIOJIBE30BAHUS SIBISICTCS CIIOXKHBIA KOMIUIEKC OT-
HOILCHUH OOIIECTBA U MPUPOAHOI Cpelbl, a MPEAMETOM U3YUCHUS — ONMUMU3AUUA IMUX OMm-
Howtenuu.

PesynbraThl quddepeHIrany THIIOB IPUPOIOIOIb30BaHUS SBISIOTCS 00BEKTHBHON OCHO-
BOW /I BBIJCICHUS €AWHMI] DKOJIOTMYECKOTO PaliOHMPOBAHHs TEPPUTOPHHM, JUIS OIMpPEAEICHHs
9KOJIOTMYECKOr0 OOHUTETa U BHIPAOOTKH ITyTeH ONTHMH3ALMU HKOJIOTHYECKOro Hosica U paifoHa.
Ota Hay4Has JUMCLMIUIMHA BKIIOYAeT MH(OPMALHMIO U3 BCeX c(ep eCTeCTBOBEACHNUS, 00LIECTBOBE-
JICHUSI, TEXHIYECKUX HayK, SHBAHPOMEHTOJIOTUH (IUCIUILUIMHA O YeJIOBEKE U OKPYXKAIOIIEH cpere).
H.®. Peiimepc cuntaet, 4TO ¢ OpraHU3aIlMOHHON TOUYKH 3pEHHs IIPUPOIONOIB30BaHIE MOYKHO CUH-
TaTh CTOJIBKO K€ CAMOCTOSITEIbHON HayKOMH, CKOIbKO (GU3UKY, Teorpaduio, Ouosuoruio [2].

MecTo npupoIONOIb30BaHHUS B CHCTEME KIAacCH(UKAMU HAyK €llle OKOHYATEILHO HE OIl-
peneneno. YacTb y4eHBIX CUHTACT, YTO BMECTE C HaAyKoH 00 OXpaHEe OKpYXKaloIIei cpesie mpupo-
JIOTIOJIb30BAHHUE CIIEIyeT OTHECTH K €CTECTBEHHBIM HayKaM, TaK KaK UX UCTOYHHKAMH SBIISIOTCS
reorpaust 1 SKOJIOTUsI KOTOPBIE IPOJIOJDKAIOT OCTABATHCS TEOPETUUECKHM 0a3UCOM IPHPOIOINONb-
3oBanus [3]. B 310l CBs3M, cuMTaeM HEOOXOAMMBIM ‘y3aKOHUTH” B CHCTEME reorpaduueckux Hayk
Hay4YHOE HAIPABJICHUE IKON02UYECKAA 2e0zpaghus, 3a1a4eii KOTOPOH NoKHa ObITh U3yueHHe cde-
Pbl PalOHAJIBEHOTO HPUPOAOIIONIB30BAHHUS, NPHHLMIIBI AKOJOTH3ALNK MPUPOIHBIX JAHAIA(GTOB
3emiu B LIEJIOM, IO IPUPOAHBIM 30HaM U peruoHaM. Crpoc Ha Kaapbl 3TOrO HAIPABJICHUS — Ieo-
rpadpbl, SKOJIOTH, B HaIIe BpeMs BelMK. OHH MOTYT OBITh HOJTOTOBJICHBI B By3aX, HMEIOLINX I'€0-
rpaduyeckuii GpakyabpTeT. ITOT BOIPOC MOXKHO BBICTaBUTh Ha IIUPOKOE 00CYKACHHUE.

B HacTosIee BpeMs ¢ COLHAIbHO-OKOHOMHYECKOH TOUKH 3PEHHS YeIIOBEYECTBO elle He To-
TOBO OCYILECTBUTH ITOJIHOE PALMOHAIBLHOE UCIIONB30BaHUE TOTEHIHAIA IPUPOIHBIX PECYPCOB, HO
U3y4eHHE IMyTeill KOJIOrM3alluK MPHPOIONONB30BaHHs yxKe HauaTto. Takas MOCTaHOBKA BOIPOCA
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0COOCHHO aKTyaJIbHa B yCJIOBHSX MaJO3€MEJIBHBIX CTPaH, TaKUX, Kak ApMsHCKOH Pecmy0nmkn,
rie uMeercs 6oNpIIoe MHOr00Opa3ye NPUPOAHON CPelibl U 3HAUUTEIbHAsl TEXHOTEHHAs! Harpy3Ka.

Dkooruzamnus, Kak Ipouecc, IMpeIyCMaTPpUBAET MOCIEACTBEHHOE BHINOJHEHHE HPHPOIO-
OXPaHHBIX, TEXHUYECKHX, YIPABICHYECKHX U JPYTUX PEUICHHI, KOTOphIE MOTYT MOBBIIATE (-
(PEeKTHBHOCTH HCIIOJIb30BAHUS IPHPOIHBIX PECYpPCOB, OJHOBPEMEHHO COXpaHsS KayecTBO IpH-
POIHOU Cpebl KU3HH.

DKonozuzauua — Kyaismypa H06020 MEHMANUMEma u OelicCmeuil yenoeeuecmed, 00HUM
U3 OCHOGHBIX Uelell KOMOPOil AGNAEMCA IKOHOMHOE U ZPAMomHoe xo3aiicmeosanue. Yto xaca-
€TCsl BOCCTaHABIIMBAEMBIX IIPUPOIHBIX PECYPCOB, TO UX HAJIO MCHOJIB30BATh TAKMM 00pa3oM, YTOOBI
B JIaHHOM TEPPUTOPUH MHTEHCHBHOCTb BBIHOCA BEIIECTBA HE MEPEBBIIIAIa CAMOBOCIIPOU3BOACTBO
6romaccel. [Ipu paccMOTpEeHNH HKOJIOTH3ALUK TEXHOJIOTHYECKHX LHKIOB, 0c000¢ BHUMaHHE Ha-
JI0 YIETATh BHEAPESHUIO MaJIOOTXOIHBIX POM3BOICTBEHHBIX MPOIIECCOB.

B cenbckoxozsiicTBeHHOH cepe IKOTOrH3alMs HallelieHa, TPEeKIe BCEro, Ha BHEJPECHHUE CO-
BPEMEHHBIX TEXHOJOTHH, CIIOCOOCTBYIOIIMX ITOBBILICHHIO IUIOAOPOMS MOYBBI U HPOIYKTUBHOCTH
nosieit u gpepm. B ycnoBusix PecriyOnukn ApMeHust peliieHre 3TOro BONpPOca YCIOKHACTCS HaU4H-
€M BBICOTHOH TOSICHOCTH U JIPYTHX (PaKTOPOB, 00YCIIOBICHHBIX CIIOKHOM CHCTEMOM oporpadum.

Ilpn paccMOTpeHHH BONPOCOB JKOJOTH3ALMH arpoOKOMILIEKCA HEMAJOBaXKHOE 3HAuYeHHE
HMEET OIpezieeHIe ONTUMAIBHBIX KaJICHIAPHBIX CPOKOB IPOBEACHUS IIOJICBBIX U JPYTHX padoT
C y4eTOM OCOOEHHOCTEH KIMMAaTHYECKUX, MOYBEHHBIX YCIOBHH paiioHa M OHOJOTMYECKHX MO-
TpeOHOCTEH CETbCKOX03CTBEHHBIX KYJIBTYP Y dKUBOTHBIX.

He cTouT moka3eiBaTh, 4TO HapyIIEHHE CYTH HApOAHON MYAPOCTH B CEIBCKOM XO3SHCTBE
“IeHb TOl KOPMUT’ TIPUBEJIET K CEPHEIHBIM 3KOJIOTHYECKOM ITOCIICICTBUSM.

[eiicTByromue B peciryOiIrKe HOpMaTHBHBIE CPOKH MPOBEISHHUS TOJIEBBIX CEIbCKOXO3SICT-
BEHHBIX pabOT HE BCET/Ia COOTBETCTBYIOT CE30HHOMY XO/y THIPOTEPMHYECKOTO PEXXUMa MPUPOJI-
HO¥t 30HBL. BOJBIIMHCTBO ATUX HOPM ONPEACIUIOCH KU3HEHHBIM ONBITOM. MeX1y TeM, Kak Ipa-
BMJIO, HOPMATHUBBI JIOJDKHBI OCHOBBIBAThCSl Ha y4eTe OMOJIOrMYEcKHX, (GU3MUYECKuX, reorpaduye-
CKHX, COIMATIbHO-9)KOHOMUYECKUX U APYTHX 00BbEKTUBHBIX (hakTOpax cpelbl (IpeHedperas Takke
JKU3HCHHBIM OIIBITOM).

H3BecTHO, 4TO BO BCex cdepax MPHPOIONONIB30BAHHS, U OCOOCHHO B arpOHOMHMH, HECO-
6m011e]-m;{ ONTUMAJIBHBIX CPOKOB MPOBCIACHUSA (bMTOTexHPI‘{eCKI/IX, TEXHOJOIMYECKUX U JAPYIrux
MPOLIECCOB JAIOT OMOpa3Jararonnii 1 SKOHOMHYECKH OTpHIATeIbHbIH dhdekT. Tak, Kk npuMmepy,
HECBOEBPEMEHHOE NMPUMEHEHNE YAO0OPSHHH WM NMECTHLHIOB Ha MOJIIX HPUBOJMUT K TOMY, YTO
XMMHKATHI C IOBEPXHOCTHBIMU BOJIAMHM ITOCTYIAIOT B OacCEHHBI U CTAHOBATCS NPUYMHON 3(Tpo-
(uKauMKM WM OTPABIEHUS BOJ B 03epax M BOAOXpaHWIMIIAX. HecBoeBpeMeHHOE U 4acToe MpH-
MEHEHHE CEJIbCKOXO03IHCTBEHHBIX MEXaHU3MOB YIUTOTHSIOT U IOBBIMIAIOT 3PO3UPOBAHHOCTH TI0YB,
YXYALIATCS THAPO(U3MIECKUE CBOMCTBA U T.1. B 000MX Clly4asx CHHKAeTCs IUIOAOPOANE ITOYBHI
U MIPOJIYKTUBHOCTD CEIBCKOXO3SMCTBEHHBIX KYJBTYD, IETAIOTCS TOTOIHUTEIBHBIC PACXO/bl, MO-
BBIIIAETCS CE0ECTOMMOCTD YpOKasi, HApyIIAeTcs YKOJIOTHYECKOe PABHOBECHE IPUPOTHON Cpebl U
B UTOTE yXYAIIAeTCS KaueCTBO )XU3HHU.

ITonoGHble MpUMEPBI MOXKHO NPHBECTH TAKKE U3 APYTUX 00JacTell SKOHOMHKH: MPOMBILI-
JICHHOCTH, TPAHCIIOPTa, 37JpaBOOXPAHCHHUS, CTPOUTEIHCTBA U T.J. HecBoeBpeMEHHO NpOBEICHHBIE
npoduIakTUYecKue 1 Apyrue paboThl MPeICTABIAIOT CEPhE3HYIO OMACHOCTb ISl IIPUPOHOI CPebl,
9KOJIOTUYECKHX, COLIHAIBEHO-3KOHOMUYECKHX C(ep U 30pOBbS YeIIOBEKa.

TakuM 00pa3oM, JKOJIOTMYECKHII BEKTOP BPEMEHH B IPOLECCE MPUPOAOIONB30BAHUS B
cdepe arpoKOMIIIEKCOB (COOJIOICHNE HOPMATUBHBIX CPOKOB Pa0OT) SIBISETCS ONHHM W3 BEIY-
X (aKTOPOB IKOJIIOTU3ALMK 3eMIIEJIETNs, OCOOCHHOCTH B YCIIOBUSIX BEPTUKAIBHOH MOSICHOCTH
TOPHBIX PETHOHOB.

HmeHHoO 31ech B mpolecce MPpUPOAOIIONb30BaHMUs TPABHIBHOE IPUMEHEHHE 3TOro (hakropa
pruoOpeTaeT NpUPOI0OXPAHHBIN, PECYPCOOXpaHHBIN XapakTep. [Ipucymye KaxaoMy MpupoIHoO-
MY BEpPTHUKAJIFHOMY IOSICY B HOPMAaTHBHO-KAJICHAAPHBIX CPOKaX MPUMEHSIEMbIE TEXHOJIOTHHU: 0XO0-
Ta Ha JIMKHMX 3Bepei, MOCceBHbIE paboThl, cOOp ypoxas, NpOQUIAKTHYECKHE JeYCHHs, Hadaao U
KOHEIl CTOIMJIOBOTO TIEPHO/Ia, 3ar0TOBKA TUKOPACTYILHX ITOJIE3HBIX PACTEHHUIl, CTPIIKKA OBeLl, COop
MéEa U MHOTO IPYTUX IPOLIECCOB, MPOUCXOAALIMX B COLUAIBHO-IIPUPOIHON cpesie, UMEIOT CBOU
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(usmnko-reorpapuyecKye, CONNaIbHO-3KOHOMUYECKHE, OMOJIOTHYECKHE M IPyTHe OCHOBBI M IIPO-
CTPaHCTBEHHO-BPEMEHHBIE 3aKOHOMEPHOCTH, KOTOPbIE B FOPHBIX yCIOBUsIX PA oueHb pa3HooOpas-
HBI U HY)KIAIOTCSl B CEPbE3HBIX MCCIIEIOBaHUIX. [ paMOTHOE KOPPEKTUPOBAaHUE BPEMEHH IIPOBOAN-
MBIX Pa0OT B arpoKOMITIEKcaxX MO MPUHIMITY “UTO, TJe, Koraa”, sSBIsIeTCs HEOTheMIIEMOH 3aadei
Ka)x10ro gepMmepa, a 1o 00JbLUIOMY CUETY, KaKI0r0 IPUPOIOIOIb30BATENIS.

[Ipu paccMOTpeHHH TEOPETHYECKHX W MPAKTHYECKHUX BOMPOCOB ITOH MPOOIEMBI CUHTAEM
HEO0OXOAUMBIM:

1. YTOYHATH MPOCTPAaHCTBEHHO-BPEMEHHbIE 3aKOHOMEPHOCTH THAPOTEPMHUIECCKOTO PEXAMA
CE30HOB T'0/1a IPUPOJHBIM PETHOHOM U aJMUHHCTPATUBHBIM €IUHULAM.

2. Paccuutarh onTuMalibHbIe (HOPMATHBHBIC) CPOKH MPOBEICHUS CEIbCKOXO3SIHCTBEHHBIX
paboT 1Mo perrnoHaM U BEPTHKAJIbHBIM M0sICaM, C YKa3aHHEM SKCTPEMAIIbHBIX CPOKOB.

3. TToCTOSHHO CIIEANTH 3a TEKYIUEH 1 0)KUIAeMOii TIOTO/I0H.

4. llupe npUMeHSATH dJIEKTPOHUKY, IPOrPaMMHUPOBAHUE, MOJCITUPOBAHUE U APYTHE COBpPE-
MEHHbIE METOJbI [JIsl aBTOMATHYECKOI CHIHAIM3AIMU BPEMEHH IPOBEACHHUS MOJNEBBIX U IPYTHX
paboT B CETbCKOM XO3SIHCTBE.

Jlutepatypa
1. Kypaxckosckuit FO.H. Ouepku npupopomnons3oBanus. — M., 1969. — 352 c.
2. Peiimepc H.®. [Tpupononons3oBanue. — M., 1990. — 637 c.
3. Arposxkonorus / nog pea. B.A. Uepuukosa, A.H. Yekepeca. — M. : Koinoc, 2000. — 536 c.
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OIIBIT OIIEHKH YKOJIOTO-TEO®PU3NYECKON OBCTAHOBKH
BI'OPOJAX

Kuranun A.Jl., Apxunosa E.B.
zhigalin.alek@yandex.ru, UnctutyT reosxonoruu um. E.M. Cepreesa PAH; Poccuiickuit
rocyIapCTBEHHBIH reosoropasseiounsiii yuusepeuter uM. C. Opmkonukuasze, Mocksa, Poccus;
olenageo@mail.ru, MexayHapOIHBIN YHUBEPCUTET IPUPOJIBI, OOIIECTBA 1 YeoBeKa «lyOHay,
r. JIyona, Mockogckas 0011., Poccust

Pacuipenne TeppuTOpHM TOPOAOB, OOJBLIMX M MAJBIX, COBEPIICHCTBOBAHHE U YCIIOKHE-
HHE MX HH(PACTPYyKTYphl HEM30EKHO COIPOBOXKIACTCS PaJAUKAIbHBIM M3MEHEHHEM TOPOJICKOM
TEPPUTOPHUH, NTOCTEIIEHHOMY €€ IpeBpalleHuto B TexHochepy. PasButue nndpactpykrypsl ropo-
JIOB, pacTylee SHEProlnoTpedIeHUe, IPUBOMUT K OILyTUMOH TpaHC(hOpMamuu reopu3HIecKoit
9KOJIOTHYECKOH (YHKLHH B «I€0JIOTHYECKOM 00BEMe» ropoja, MOCTEHeHHO MPUOIIIKas dKOJI0-
THYECKUE XapaKTEPUCTUKH TOPOJICKON CpeIbl K MX KPUTHYECKHM C TOUKH 3PCHUSI KoM(pOopTa K3~
HEJEATeNbHOCTH 3HAUeHUIM. MO)KHO HaOII0aTh, U 3TO (PMKCHUPYETCSI CAHUTAPHBIMU CITyKOamu,
KaK B TOpoJiax IOCTEIIEHHO, HO HEYKJIOHHO, TIOBBIIIACTCS (POHOBBIH yPOBEHb JICKTPOMArHUTHOTO
I0JIs, BO3PACTACT IIYM B CIBILIMMOM (2KyCTHYECKOM) U MH(Pa3ByKOBOM AMAINA30HAX, BBISBIIS-
FOTCSI 3a4aCTyI0 TPYAHO HACHTU(GHUIUPYEMbIE aHOMAINH PAAAAIMOHHOTO IOJIS, T.€. M3MEHIETCS
9KoJI0ro-reopusnyeckas o0cTaHoBKa. B O0NbIINX ropojax caHUTapHbIC CIyXKObl (pparMeHTapHO
OCYLIECTBIISIOT reo(GU3NIECKHit MOHUTOPHHT Cpelibl OOUTaHUs (UMeeTCs BBUIY UMEHHO, CpEJIbl, a
HE MPOMBIIUICHHBIX NPEANPUIATHH, TPAaHCIIOPTa APYTHX FOPOJACKUX 00bekTOB). UTO KacaeTcs Ma-
JIBIX TOPOZAOB, TO 3TH TOPOAa, KaK IPAaBWIIO, B 3HAUYUTEIBHOM HX 4YHCIE 00/EICHBI NOZOOHBIM
BHUMaHHEM. B To jxe BpeMsi TeXHOreHHOe (pU3MUECKOe 3arps3HeHHe BO Bee OOJIbIICH CTeNeHH U
MOBCEMECTHO HAYMHAET UIpaTh Poib (aKkTopa, OKA3bIBAIOLIETO BIMSHHUE HAa TOPOJCKUX XKUTENEH
U Cpey UX KHU3HEAESATEIbHOCTH.

BiusiHue MCKYCCTBEHHBIX I€O(M3UUECKUX MOJICH HAa 3[0pOBbE FOPOJCKOrO HACEIEHHs, B
TOM YHUCIIE U C HETATUBHBIMU MOCIIEACTBHAMH, SBIISCTCS B HACTOSAIIEE BPEMS HAYYHO JOKA3aHHBIM
¢denomenom. Ilpenynpexenue naryOHbIX IOCJIEICTBHH TaKoOro BIMSHHS BO3MOXHO IIyTeM
YMEHBIICHNS TMOTEHIIMAIA BO3JEHCTBUS — CHIDKCHHEM MOIIHOCTH MCTOYHMKA, YCTAaHOBKOW H30-
JIMPYIOMUX KOHCTPYKIMI — MM YBEIMYEHUEM PACcCTOSHHS MEXIy UCTOYHHUKOM U 00BEKTOM BO3-
neiictus. [IpuMeHHTENPHO K rOpoJaM pa3HOTO paHTa Bce TPU BapHaHTa, MPUHIUIHAIBHO, BO3-
MOKHBI, XOTSI U HE BCErJa MOTYT OBITh JIETKO peann3oBaHbl. J[is TOro, 4To0bI OCYIIECTBIATh Ka-
KHe-u00 MepONpHATHS, HAIIPABICHHbIC HA CHIKCHHS PHCKA HETaTUBHBIX ITOCIIEICTBHI BO3ICH-
cTBUs (PU3MUYECKUX MMOJIEH, HEOOXOANMO M3HAYAIBHO MPE/ICTABIATh cede «MaTpHIly MPOTHBOpE-
4YMid», a IMEHHO, B3aIMHOE PACIOJIOKEHUE HCTOYHUKOB BO3ACHCTBUS, UX XapaKTEPHUCTHK, a TakK-
K€ TOIBEPraloIUXCsl BO3IEHCTBHIO M 3aIlIMIIAEMBIX 00BEKTOB € OLIEHKOH UX ysa3BuMocTH. Cyle-
CTBEHHO IOMOYb B MOJIy4eHHH TaKOH MH(OpPMaLUH MOXKET aHaIU3 KOJIOro-reoGu3nuecKkoi cu-
Tyalldd U COCTaBJIEHHE CIEIHAJbHBIX KapT WM KapT-CXeM, MOKa3bIBAIOIIUX HaJU4Yue U Tpo-
CTPAHCTBEHHOE IOJIOXKEHHE HCTOUHMKOB BO3JECHCTBHA B IpelenaX ropoACcKoi TEppUTOPHU U OC-
HOBHBIX OOBEKTOB BO3JCHCTBHSI.

B npencrasnsiemMoil paboTe B CONOCTABICHUH MOKA3aHbI pe3yJIbTaThl H3MEPEHUS XapakTe-
PHCTHK HEKOTOPBIX Hamboyiee 3HAYMMBIX C CAHMTAPHO-IKOJIOTMYECKHMX MO3HILHMH TEXHOTCHHBIX
¢bu3nueckux (PIEKTPOMArHUTHOIO, aKyCTHYECKOTO M PaJIMallMOHHOr0) MOJIe Ha OTAENIBHBIX pe-
MPE3CHTATUBHBIX SKCIEPUMEHTAIBHBIX yYaCTKAaX TEPPUTOPUM JIBYX MAJbIX rOpOAOB — IT. JlyOHa
n Kumpsl — 1 reppuropur MockoBckoro Meranonuca. B kaxaoM u3 ropojoB ObU10 BEIOpaHO He-
CKOJIBKO YYaCTKOB C Pa3IMYHBIMH IUIOTHOCTBIO M BO3PACTOM 3aCTPOWKHU, TPAHCTIOPTHOH CETHIO H
JIPYTHMH MHQPACTPYKTYPHBIMH OTIHYHAMH. B r. MockBe, TOMHMO Ha3eMHBIX HAOIIOJCHUI, ObI-
JIY TaKKe MPOBEAEHBI N3MEPEHUS aKyCTHYECKOTO, JIEKTPOMArHUTHOTO M PAaAHAIlMOHHOTO MOJeH
Ha CTaHLUSIX METPOINoIuTeHa Tpex juHuil — CokonabHUYeckoi, Tarancko-Kpacnonpecnenckoii n
CepryxoBcko-Tumupszesckoil. [Ipu mpoBeneHuN HcClIeIOBaHUI OCYNIECTBISUIUCH HM3MEPEHHS
MarHUTHOM WMHAYKIMH (MarHUTHOM COCTAaBIISIOIICH MEPEMEHHOTO 3JIEKTPOMArHHUTHOTO IOJIS B
JIMara30He YacToT OT 5 TrepIl 10 2 KWIOrepll, MOIIHOCTH 9KBHBAJICHTHOM /103bI (JOHOBOTO raMma-
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H3JIy4eHHS] U aKyCTHYECKOro (IIyMOBOIO) IOJISI B ABYX JHANa30HaX — aKyCTUYECKOM (CJIBILIU-
MOM) U HH(Pa3BYKOBOM C 4acToTO# 3ByKa Hinke 10 [

AHau3 pe3ysbTaToB W3MEPEHHUI MO3BOJIMI YCTAHOBUTH cleyrouiee. Hanbomnee Giaromo-
JIY4HOH C 9KOJIOTMYECKHMX IMO3UIMHA B TpeieNax BCEeX MCCIEIO0BAHHBIX yYaCTKOB OKa3anach pa-
JAMOHHAst 00CTaHOBKA. MOIIHOCTh KBUBAJICHTHOMN J103bI FTAMMa-U3JIyY€HHUsI TOBCEMECTHO «YK-
naapiBanacky B canutapabie HOpMaI (0,20 Mk3B/4), XOTst ObUTH OOHAPYIKEHBI HEKOTOPBIC YYACTKH
C OTHOCHTEIIbHO 00Jiee BBICOKMMH MTOKA3aTe/SIMU paiHaliii, TPUOIIKAIOIMMKICS K IOPOrOBOMY
3Ha4yeHHto. Takue yyacTku ObUTH HalaeHbl U B T. MOCKBE, M B MaJIbIX TOPOJIAX, T/I¢ IPOBOJHINCH
usmepenust. [Ipu 9ToM, Kak MpaBHIO, MPHPOLY TAKHX aHOMAJIMH TPYAHO OBUIO ONpPEIeIUTh H3-3a
OTCYTCTBUSL SIBHBIX HHIMKAL[MOHHBIX IIPH3HAKOB.

Heckonbko Xyse 00CTOUT JIeI0 ¢ aKyCTHYECKHM Bo3zeicTBueM. Tak, B r. MOCKBe B OJJHOM
U3 )KUIIBIX MaCCHBOB OBbUIN BBISBJICHBI aHOMAJIbHBIE 30HBI 3BYKOBOT'O I10JIs B MH(PaHU3KOIACTOT-
HOM JIMarna3oHe, KOTOPbIe OKA3aJ0Ch BO3MOXKHBIM «IPHBA3aTh» K HEKOTOPBIM KOHKPETHBIM HC-
toyHukaM. [Ipu 3TOM yd4acTku, xapakTepusylomuecs 0ojiee BBHICOKHM YpPOBHEM Iiyma (BbIIIE
HOpPMBI B 60 1enubern) 4acTo OKa3bIBAIOTCS INTyOOKO BHEAPEHHBIMHU B )KUIIbIE MACCUBBI.

Haunb6osplee 6ecriokoiCTBO BBI3BIBAET TOPOJACKON (HOH JIEKTPOMArHUTHOT'O OIS B AWAra-
30He yacToT oT 5 ['u 1o 2 x['u. Ecnu ananu3upoBath cpegHue U3MepeHHbIe 3HAUSHUSI MarHUTHOU
HHIYKLHH, TO TIOKA3aTENIN OKa3bIBAIOTCS HE TAKUMH YK TPEBOXKHO BBICOKUMU. Tak, st T. JlyOHBI,
cpennsisi pOHOBAs BENMYMHA MHAYKIMU cocTaBisier 74 naHotecna (HTn), r. Kumper — 144 T,
a nis r. Mocksbl — 40-200 HTn (npu canurapHoit HopMme st TakuxX yacToT B 250 HTu). OnHako
BO BCEX T'OPOJACKHX paiOHax, r/ie MPOBOAMINCH H3MEpPEHHs, OOHAPYKUBAIUCh AHOMAJIbHBIE y4a-
CTKH, B TIpe/ieNiaX KOTOPbIX W3MEPEHHBIC BETMYNHBI HHAYKIIHH CYIIECTBEHHO BBIXOIUIIH 32 PAMKH
3HAYCHHUH, «Pa3peIICHHbIX» CAaHUTAPHBIMK HOpMaMu. Tak, Ha OJJHOM M3 MOCKOBCKHX Y4YacTKOB,
rae NpoXOoJuia TpaMmBaiHas JIMHUS, BENWYMHA WHAYKUWH Tpesbimana 200 HTi. Ananorndas
KapTrHa Habmoranack B r. Kumpsl, rae Obutn 3aMKCHPOBaHbI BEMYHHBI MHAYKIMH Bbiie 350 HT,
110 600-700 HTo, u r. lyOHa, Tae 3ToT nokaszaress gocturai BennunHbl 1000 HTn u 6onee. Takue
OOJIbILIIME 3HAYCHHUS DJICKTPOMAarHUTHOW MHIYKIMHM HaOIIIoNanuch BOJNM3HM TpaHC(HOPMATOPHBIX
OJICTAHIUH, TOPTOBBIX LIEHTPOB U JPYTUX 00BEKTOB, B KOTOPBIX MPEIIOIAraIoch HATHIHUE IeK-
TPOTEXHUYECKOMN U NIEKTPOHHOM armapaTypabl.

Bonbuioit nHTEpec mpencTaBiIAlOT M3MepeHUs: B MOCKOBCKOM METpPOINOJIUTEHE, KOTOPBIH
MOXKET pacCMaTPHUBATBhCS KaK aHOMAaJbHbIE HCTOYHUK TEXHOTCHHOTO (PU3MIECKOro BO3ACHCTBUSL.
[Tony4eHHble OCpeHEHHbIE 3HAYCHUs (U3NYECKMX BEIMYMH COCTABIISIOT: JIEKTPOMArHUTHOM
unaykuun ot 150 no 1820 uTux, paguauuonHoro nonst ot 0,06 Mx38/4 (6 MxP/4) 10 0,25 Mk3B/4
(25 MxP/4) u akyctudeckoro nois oT 63 1o 95 ab B akyctudeckom u ot 66 g0 101 1b B undpa-
3BYKOBOM JIMaIa30Hax.

3 INOJIYYEHHBIX MaHHBIX MOXHO CIEJaTh BbBIBOA O TOM, 4YTO, BO-IIEPBBIX, 06]_I.Ia$l KapTuHa
reo¢u3nyeckoro (1ojaeBoro) poHa MPUMEPHO OAMHAKOBA BO BCEX FOPOAAX M MAJIO 3aBHCHT OT PaH-
ra TOPOZCKOTr0 IOCEIEHHUsI U YTO, BO-BTOPBIX, HanboJiee cepbe3Hoe BO3JIEHCTBUE Ha 3/10pOBbE Hace-
JICHHSI MOTYT OKa3bIBaTh (PU3MUECKHUE IOJIS IBYX BHJIOB — SJICKTPOMArHUTHOTO, B OOJbIIEH cTere-
HH, U aKyCTHYECKOro, 0COOCHHO B HH3KOYacTOTHOM (MH(pa3ByKoBOM) nuarnazone. KoneuHo, cre-
puIecKie 0COOCHHOCTH HEKOTOPBIX TOPOOB B HAIEH CTpaHe, OnpeleiseMble POJIbI0 HX B Ha-
POITHOM XO3SICTBE, MOTYT M3MEHSATH OOLIYIO C TOUKHM 3PEHHSI OpAMHAPA KapTHHY TEXHOTCHHOTO
(u3nueckoro GoHa, 4To CISAYET YUUTHIBAT IIPU COCTABICHUHU PA3IMYHOTO POJa KapT U CXEM.

Takum 00pa3om, MPOBEACHHOE H3YUEHHUE IKOJIOr0-reo(pr3nIeckoil 00CTaHOBKH B I'T. MOCK-
Ba, Jly6Ha 1 KuMpbl, TOpoJI0B pa3HOTro paHra M ¢ CyLUIECTBEHHBIMH Pa3InYUsIMH B Pa3HbIX acCIeK-
Tax MOKa3ajo, YTO CYLIECTBYIOT 0OIIHe MpoOIeMbl, CBI3aHHbIE ¢ TEXHOTCHHBIM (M3UUECKUM 3a-
IPSI3HEHUEM, UYTO TIO3BOJISIET TOBOPUTH O BO3MOYKHOCTH YCTAHOBIICHHS TaK)Ke M OOIIMX OPUEHTH-
POB JUIsl TPAaZOCTPOUTENBHON MOJUTHKH. 3ajada KOJOTOB-I€0JOTOB M SKOJIOTOB-Ire0(hH3UKOB,
00J1aJAl0IINX MHOTOOOPa3HBIM HAKOIJICHHBIM OIBITOM, COCTOMT B TOM, 4TOOBI 00ECIEYUTh aj-
MHHHCTPALMIO TOPOJCKUX MOCENCHUI Ha Pa3HBIX YPOBHSAX PENPE3CHTATHBHBIMU U JTOCTYITHBIMH
JUISl TIOHUMAHUS U TPAKTHYECKOTO HCIIOIb30BAHUS CICIHAIBHBIME MaTepHallaMH ISl TOCTHIKE-
HHSL OJTHOW, HO CaMoii Ba)XKHOI, 1iean — oOecriedeHus: KoM(pOpTa U IKOJIIOTHUECKON 6e301acHOCTH
rOPOJICKOTO HACEJICHUSL.
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9KOJIOI' O-IAHAITA®THOE PAHXKUPOBAHUE TEPPUTOPUN
KAK METO/I BBIBOPA CTPATEI'MM TPUPOJOITIOJIb30BAHUSA

PaguonoB A.C., Jlykbsanosa T.C., Illymuaos FO.B.
Artyom-radionov@mail.ru, torf 2011@mail.ru, ab3891221@rambler.ru
I'KY CKOILU Ne 73, TOY BITO MockoBcKHi rocy1apcTBEHHBIH 00JIaCTHON yHHUBEPCUTET
Mocksa, Poccust

DKOJIOTHYECKOE PAHKMPOBAHUE TEPPUTOPUIl B CHCTEME NPHKIATHBIX T'€0IKOJIOTHYECKUX
HCCIIeIOBAaHUH BEChbMa aKTyaJbHO B CHIIy CBOEH METOJMYECKOH JOCTYIHOCTH U OCYLIECTBUMOCTH
[P OTpaHUYEHHOI HHPOPMALOHHON 6a3e 1o U3yyaeMoMy perrony. Kak mokasanu uccieoBaHus
psna aBropoB (Muponenko K.B., Kpamaps JI.B., Poconosckoro A.Il., Mapycanosoit T.B. u np.),
METOJ PaHKHPOBAHHsSI OKa3bIBaeTCsl d(P(PEKTHBHBIM CPEICTBOM, BO-NIEPBBIX, CHCTEMATH3AlUH
9KOJIOTMYECKUX 3HAHUH O TEPPUTOPHH M, BO- BTOPBIX, MU PepeHIIHalMy ee Mo Te WM HHbIe 3a-
Jag¥l IPUPOJIOTIONIE30BAHMSI.

HaGumonatommasicss y Hac B CTpaHe TEHICHLHs HapacTaHUSI SKOJOTHYECKOI MpoOIeMaTHKu
KakK B CBSI3M C YCJIOBHO €CTE€CTBEHHbIMH (T.e. 0€3 ydeTa aHTPOIIOTEHHOr0 BIMSHHMSA) (akTopamu,
TaK U UMEIOLIMMH OYEBU/IHYIO TEXHOTCHHYIO IPUYMHHOCTb, aKTYAIM3UPYIOT NPOOIEMy BbIsBIIE-
HUSI CBOCOOPA3HBIX «OA3MCHBIX» TEPPUTOPUI, KOTOPHIE MOIJIM OBl CITYy>KHTh (DOHOBBHIMHU WIIH,
B HEKOTOPBIX OTHOILEHUSX, STATOHHBIMH 10 CBOEMY SKOJOTHYECKOMY COCTOSTHHUIO.

Ha ocHOBe MHOTOJIETHHX ITOJIEBBIX HAOIIOCHUH U ()aKTHYECKHUX JaHHBIX HaMU OBLT CAeIaH
BBIBOJI, YTO B Ka4yecTBe MOA00HOr0 (hOHOBOTO perMoHa mMoria ObITh BeIOpaHa Tepputopust Koct-
poMcKoil 00J1aCTH, COOTBETCTBYIOLIAs IO COBOKYITHOCTH 3KOJOr0-reorpauyeckux KpHUTEpHEB
HaMMeHee MpeoOpPa30BaHHON B I€0IKOIOTHYECKOM OTHOIICHUH XO3SHCTBEHHOW M MHOMW JCSTEIhb-
HOCTBIO.

Llenbro nMpoBeNeHHBIX HCCIENOBAHUH SIBISUIACH KAaK OLEHKAa (POHOBOTO HKOJIOTMYECKOTO CO-
CTOSIHUSL TEPPUTOPUU OOJIACTH, TAK U NPOBEJIEHUE JIOKAIbHO-PETHOHAIIBEHOIO SKOJIOTrO-JaHAIIA(THOrO
PaHXUPOBAHHS IKOCHCTEM B 3aBUCHMOCTH OT Ka4deCTBa OKDPYIKAIOLIECH Cpelbl, B YaCTHOCTH, IO
KPUTEPUIO IPUCYTCTBUS TSDKEIBIX METAJUIOB U MHBIX 3arpsA3HUTENEH B KOMIOHEHTAaX YKOCUCTEM.

IIpoBeneHHOE paH)XUpOBaHHE TeppUTOpUH 3amaaHol dactu KocTpoMckoii obnacty mo3Bo-
JIMJI0, B YAaCTHOCTH, OOOCHOBaTb BbIIEICHHE MPHPOIHO-aHTPOIOTEHHBIX SKOCHCTEMHBIX KOM-
mwiekcoB (ITADK), chopmupoBaBimecss BOKPYr TOPOJCKHX TIOCEIEHHH, M pacCMaTpUBaTh STH
9KOJIOrO-reorpauueckue BbIIEIbl KaK PENPEe3eHTaTHBHbIE O0BEKThI, XapaKTepHU3yIOIIUe CTEIeHb
9KOJIOTMYECKOTr0 OJIaromnoiydust BCero peruona — 3anazaa Kocrpomckoit obiactu.

B Teoperuko-npuKIaIHBIX ACMEeKTaX NPUHUMAIOCh BO BHUMAHHME HECKOJBKO 00CTOS-
TenbeTB. Bo-mepBbix, [TADK sBisitoTcst 9x0s10ro-reorpaduueckuMu 00beKTaMu Haubosee akTHB-
HOTO NPUPOJONOJIb30BAHNUS, XAPAKTEPU3YIOIMMH MaKCUMAIIbHBIN YPOBEHb aHTPOIOIeHHOH Ha-
IPY3KH B M3y4aeMOM pernoHe. Bo-BTophix, ecrecTBeHHbIe KoMmnoHeHTHl [TADK (mousa, Boxa,
PaCTUTENBHOCTD U T.A.) K&XKIbIH B OTAESIBHOCTH M B COBOKYMHOCTH SIBJISIIOTCS HHPOPMATHBHBIMU
KPHUTEPUSIMU OLIEHKH PEATFHOTO KOJIOTHYECKOTO COCTOSIHUS. B-TpeThnx, pamxupoBanue [TADK
XapakTepu3yeT KaK WHIMBHUIyalbHble OCOOCHHOCTU BBIJIEICHHBIX KOMILIEKCOB, TaK U CO3JaeT
IpeJICTaBIEHHE 00 «IKOJIOrHUECKOH MO3aNUYHOCTH» PETHOHA U 00JIerdaer BbIOOp CTpAaTeruu Mpu-
POZOTIONB30BaHUS B €r0 Ipeenax.

Ha ocHoBe npoBeseHHBIX HCCIIEIOBAaHUN MOATOTOBJIEH KapTorpaduueckuil Marepua, siB-
JISTFOUIAKCS. OCHOBOW JIJIsI TEOOKOJIOTHYECKOTO PAfOHHPOBAHUS N3YYEHHON TEPPUTOPUU U PAHKHU-
POBaHUs SKOCHCTEM PETrHOHA 110 KPUTEPHSM UX I'€0’KOJIOIHYECKOr0 COCTOSIHUS M NePCIeKTUBAM
XO3SIMCTBEHHOTO M MHOTO MCIOJIb30Banus. Kaprorpadudeckuii MaTepuran BKIIOYAET KAPThl TOUECK
0TOO0pa Npod, pacnpocTpaHeHUsI HEKOTOPBIX TSDKEJIBIX METAJUIOB B [IOYBE U BOJIE B IpeJieIax U3y-
yaeMbIX TeppuTopuii KoctpoMmckoii 00macty, a Takxke KapThl, JEMOHCTPUPYIOIINE PAaHKUPOBAHUE
00BEKTOB PErHOHA 110 HKOJIOTMYECKOMY COCTOSHUIO U IKOJOT0-TypPUCTHYECKOMY MOTEHIMATY KaK
9JIEMEHTa ONTUMH3ALMU IPUPOIOIONIB30BAHHS.

B wutore pa3pa60Tal-n,1 KOHLICIIIIUHU U JIOTUCTUYECKONH CXEMBbI HCIIOJIBL30BaHUS TIIPpUpPOAHO-
pecypcHoro notennuana nsyueHuslx IIADK n tepputopun Koctpomckoit o6nactu B 1e1om
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C Y4€TOM PaHXUPOBAHUSI UCCIIELYEMbIX TEPPUTOPHIA 10 FIKOIOrO-TYPUCTHUECKOMY MOTEHLIHAIY B
KOHTEKCTE KOHLIEIIIUH YCTONYUBOro pa3BuTHsi perioHoB P®. OCHOBHBIME BHIOPaHHBIMU Xapak-
TEpUCTUKAMHU CTENEHU IIOTEHIMAIbHON npHurogHoct KocTpoMckoif 0061acTé K 3KOJIOro-
TYPUCTHUYECKOH NEATENLHOCTH CTalu OCOOEHHOCTH IMPUPOAHO-PECYPCHOTO HOTEHLHAna MU CO-
CTOSIHME KOMIUIEKCHOTO Pa3BUTHs TEPPUTOPHUU (HACEIEHHE, TPAHCIOPT, SKOHOMUUYECKHUI MOTEH-
muain). [l 3Toro MCHoNb30BaHBI CXEMBI TEPPUTOPUATIBHOIO IJIAHMPOBAHUS AHTPOIOBCKOTIO,
Byiickoro, INannuckoro, Kocrpomckoro, Kpacnocenbckoro, OcTpoBCcKOro MyHHIMIIAIBHBIX paid-
OHOB M CXeéMa TePPUTOPHAILHOrO MIanupoBaHus Koctpomckoit obmacTu.

Ilo pe3ynbraTaM MHOrOYpOBHEBOH OLEHKH DPEKpEallMOHHO-TYpPHCTHYECKOrO IMOTEHIHUAsa
Koctpomckoii 061acTi 0TMedaeTcsl HalMdue OTHOCHTEIBHO ONIarONPHATHBIX YCIOBHH I Bele-
HHSI Pa3HOOOPA3HON KOJIOTO-TypPUCTUUECKON AESTEIbHOCTH, KOTOPask ONPEAeNseTcss 0COOCHHO-
CTAMH JaHAMA(GTHOTO U PECYpPCHOTrO MOTEHIHANOB. [ICX0 U3 XapaKTEPUCTHK 3eMENbHOTO (OH-
Jla, TOYBEHHBIX YCIOBMH, BOJHOTO IOTEHIMANIA, OMOPECYpPCHOTO MOTEHIMANA, 3KOJIOTHYECKOM
CUTYallUM M HaJIMYMIO JIOKAJIM3UPOBAHHBIX TEPPUTOPHH, KOHLEHTPHPYIOWIUX JAHHbIE YCIOBHUS,
Koctpomckyro 061acTh MOKHO OXapaKTepH30BaTh KaK PETMOH C BBICOKMMHU HMOTCHIUATIbHBIMU
BO3MOKHOCTSIMHU IS 9KOJIOIO-TyPHCTUUECKON JEATENbHOCTH.

Crenmyer OTMETUTH JOCTATOYHO BBICOKYIO NPAKTHYECKYIO 3HAYMMOCTb HNPOBEIEHHBIX HC-
cleloBaHUH. MeTONOoNOrHs 3KOJIOro-IaHAA(GTHOTO PAHKUPOBAHUS JKOCHCTEM IPHPOIHO-
AHTPOIIOT€HHBIX YKOCHCTEMHBIX KOMILIEKCOB BOKPYT TOPOJCKHX mHoceneHuii Koctpomckoii 06-
JIACTU MOXKET OBITh IPAKTHYECKH HCIOJIb30BaHA ISl aHAIU3a I'€0IKOJIOrMYECKOH 0OCTaHOBKH U
pa3paboTKH MPUPOAOOXPAHHBIX MEPONPUATHI HNPUMEHUTETPHO K MajblM U CPEJHHM TIOpOIaM
EBponeiickoit ywactu Poccun B OacceiiHe cpeanero teuenus u BepxoBui Bomru. Ilpuknanxoe
3Ha4eHHE MMEIOT TakoKe IpeinaraeMble KapTorpaguueckue MOCTPOCHHUS, OTPaKAIOIIME pacIpe-
JIeJIeHHe OCHOBHBIX 3arpsi3HAIOLIMX COCAMHEHMI B IOYBEHHBIX M BOAHBIX Mpo0OaX, B KauecTBE
BCIIOMOTaTeNbHbIX MAaTEPUaJoOB Ul COCTaBIEHHs XapaKTEPUCTHK OSKOJIOTHYECKOH CHUTyaruu,
OLICHKH INEPCHEKTHB XO3HCTBEHHOIO MJIM MHOTO HCIOJb30BAHHS M Pa3/eNICHUs TEPPUTOPHH I10
CHTYallMOHHBIM IIOKa3aTensiM. KoHuenmus U JorucTudeckas cXema HCIOIb30BaHHUS HMPHPOIHO-
PECYPCHOr0 MOTEHIMANIA U3yYEHHBIX MPHUPOIHO-aHTPOHOTCHHbBIX YKOJIOTHYECKUX KOMIUIEKCOB U
Tepputopu KocTpoMckoit 001acTH B LIETIOM, C yYETOM €€ IKOJ