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(57) Hacrosmee u300peTenHne OTHOCHTCS K CHCTEMaM H CIOCOOaM YNpaBIeHHs B3PHIBHBIMI paboTamu,

BKJIFOYAIOIINMHUCS B OypOB3pBIBHBIC pabOTHI 1 00ecTieunBaouMH 3(PPEKTUBHYIO pabOTy CMECHTEIILHO-
3apsiaHbiXx ManiuH (C3M), mpUMeHSIOUIMXCSl B TOPHBIX pabotax u crpouTeibcTBe. CUcTeMa U Crocod
MOTYT HCIOJIB30BaThCsl KaK MPH OTKPBITBIX M MOA3EMHBIX TOPHBIX paboTax, TaKk W MPH CTPOUTEIHHBIX.
CornacHo crioco0y yrpaBieHHs B3pBIBHBIMU paboTaMK cHavasta (POPMHUPYIOT MPOEKT MacCOBOTO B3phHIBA
IpY TOMOIIM YIAJIEHHOTO KoMIbloTepa. [IpoeKT MaccoBOro B3pbiBa IIPU TOM BKIIIOYAET IO KpaiHeil
Mepe OoOMH OJOK 1O KpaifHe#d Mepe ¢ OAHOM CKBaXMHOW IS 3apsAAKH W TapaMeTphl 3apsHKEHUS UL
KaXJIO0H CKBaXMHBIL. Jlamee NOOaBISIOT MPOEKT MAaccoOBOTO B3pbIBa Ha CEpPBEpP M MOIYYAIOT MPOEKT
MaccoBoro B3pbiBa. Ilocie 3TOro mnepenBUraroT CMECHUTENIbHO-3apSJHYI0 MAlIMHY TakK, 4TOObl OHa
HaXOWIach B Ipeaenax Oimoka. Berouparot OIIOK IJis 3apsIKM M BBIOMPAIOT CKBKMHY, HAXOAAIIYIOCS B
npezenax BeIOpanHoro onoka. I[Tocie BpIOOpa CKBaXXMHBI ITEPEIBUTAIOT CMECHTEIIFHO-3apsIHYI0 MallIHHY
B CTOPOHY BBIOPaHHOW CKBa)KHHBI U MO3UIMOHUPYIOT CMECHTENILHO-3aPsTHYI0 MallInHy HaJ| BEIOpaHHOI
CKBOKHHOW. V3MepsIOT mapameTpbl BEIOPAaHHOW CKBaKHMHBI M KOPPEKTHPYIOT MapaMeTpsl 3apsiKeHHS
BBIOpaHHOW CKBa)KMHBI Ha OCHOBAaHMH M3MEPEHHBIX MapaMeTpOB BBHIOPAHHOI CKBaXKWHBI IPH TTOMOIIH
MOOMJIBHOTO KoMITbtoTepa. [lociie 3TOro BHIFPY»KaloT B3pbIBUATHIC BEIIESCTBA B BHIOPAHHYIO CKBAXKHHY.
W3mepeHne mapaMeTpoB CKBaKHHBI M KOPPEKTHPOBKA MapaMETPOB 3apsHKEHHS BBIOPAaHHOW CKBa)KHHBI
Tepel HeTIOCPEICTBEHHBIM 3apsDKEHUEM HEOOXOIMMBI JUISl OCYLIECTBICHHUS WHAWBUIYaTbHON 3apsKH
Ka)KI[Oﬁ CKBa’>XUHBbI. I/IHI[I/IBH}Iya.HI)HaSI 3apsaKa O6eCHe‘II/IBaCT SHAYUTCIIbHYIO OKOHOMHIO B3PbIBUATBHIX
BEIIECTB, HEOOXOIMMBIX [UISi MACCOBOTO B3PHIBA.
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CUCTEMA U CITIOCOB YIIPABJIEHHUA B3PBIBHBIMU PABOTAMU

O6nacTb TEXHUKH

[0001] Hacrosituee nzoOpereHne OTHOCUTCS K CHCTEMAaM M CIIOCOOaM YIpaBlIEHUs] B3PbIBHBIMU
paboTaMu, BKJIIOYAIOIIMMUCA B OypOB3pbIBHBIE paOOThl U 0OecrednBarOIUMH 3P (PEKTUBHYIO
paboty cmecurenbHO-3apsanHbX MamuH (C3M), mpuUMeHSIomuXCcs B TOPHBIX paboTax u
crpoutenbcTBe. CrcTeMa M criocod MOTYT HCHONB30BAThCS KaK IMPU OTKPBITBIX U MOJ3EMHBIX

TFOPHBIX pa60Tax, TaK U IpU CTPOUTECIIbHBIX.

YpoBeHb TeXHHUKH

[0002] BypoB3pbiBHBIE PaOOThI, WIIM MOAPBIBHBIE PA0OTHI, MPEACTABISIOT COO0OH COBOKYIHOCTB
IIPOU3BOJACTBEHHBIX IPOLIECCOB IO OTAENEHHIO CKaJbHBIX TOPHBIX IOPOA OT MaccuBa C
NOMOIIBIO B3pbiBa. TepMUH OypoB3pbIBHBIE pabOThl BO3ZHUK C LENBIO MOTYEPKUBAHHS
HEpPa3pbIBHOCTH, B3aUMOCBSI3M U B3aMMO3aBHCHUMOCTU TMPOLECCOB OypeHus, 3apspKaHUs
B3PBIBYATHIX BELIECTB M HEMOCPEIACTBEHHO B3pbiBa. IIpm mpoBeneHUN OypOB3pBIBHBIX padoT
NPOM3BOIUTCS TUTAHUPOBAHHUE OypOBBIX padOT (BHbI CKBAKUH, UX TUAMETP, PACCTOSIHHE MEXIY
CKBXMHAMH, INTyOMHA U TaK ajiee), OATOTOBKA K B3PBIBY (3apshKaHHE B3PBIBYATHIX BELIECTB,
3a00liKka CKBaXMH, MOHTHPOBAaHHE B3PBIBHOM CE€TH M Tak Jajnee), HHULUUPOBAHUE U
NpOM3BeIeHNE B3pbIBAa. BypoB3pbIBHbIE pabOTHI MPUMEHSIOTCS B TOPHOM JIeNie, a TaKKe IMpU
CTPOUTENBCTBE.

[0003] C menblo yCKOpPEHUS! BBIMUCIMTENBHBIX U PACYETHBIX padOT, a MMEHHO IUIAHHPOBAHMS
B3PBIBHBIX padoT, pacdera mapameTpoB 3apsKd CKBAXUH MU T.J., NEpea HEeNoCPEeICTBEHHBIMU
B3PBIBHBIMU pabOTaMU HAYaJIM CO3/1aBATHCSl MHOYKECTBO CUCTEM aBTOMATH3aLMU. BOJNBLIIMHCTBO
U3 HHUX T[IpeANiaraloT JIMIIb YacTMYHOE AaBTOMATHU3MpPOBaHUE IIpoLecca, a HMEHHO
ABTOMATU3HPOBAHUE BBIYUCIUTEIBHBIX U PACYETHBIX paboT.

[0004] B marenre RU2475698C2 (omy0a. 20.02.2013; MIIK: F42D 3/04; E21C 41/26)
OIUCBIBAETCSI M300pETEHHNE, OTHOCSINEECs] K TOPHOW MPOMBIIUIEHHOCTH, KOTOPOE MOXET ObITh
UCTIOJIb30BAHO TPU OTKPBITOH pa3paboTKe CKajdbHBIX TOpHBIX mopoa. Crmoco® B3pBIBHOM
OoTOOHKHM MacCHBOB TOPHBIX IOPOJA BKJIIOYAET IPEIBAPUTENbHOE pPAaHOHUPOBAHUE TOPOA IO
TPELIMHOBATOCTH, OJIOYHOCTH M B3PBIBAEMOCTH C BBIIEICHHEM 3JIEMEHTAPHBIX OJHOPOAHBIX
YYaCTKOB U TIOCNEAyIOllee YTOYHEHHE paHOHUPOBAaHUS B IMIpOLecCe TOPHBIX padorT.
DOneMeHTapHble ONHOPOAHBIE 30HBI (OPMHPYIOT TO KPYHNHOCTHM W BBIXOAY LUIaMa B
OKOJIOCKBR)XMHHOM IPOCTPAHCTBE, COOTBETCTBYIOLIEM IO BBICOTE TPEM 30HAM - PACIIONOKEHHIO
3a00MKH, PACHOJIOKEHMIO 3apsiia BBbINIE M HUXKE IMONOLIBBI ycTyma. Uepe3 XapaKTepUCTUKU

3JIEMEHTapHBIX 30H YCTaHABJIUBAKOT napaMmerpbl bBP, npuuem uepes XapakTepHUCTHUKY Lujama
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3JIEMEHTapHBIX 30H YPOBHs 3apsifia yCTaHABIMBAIOT napamerpsl bBP, a uepe3 xapakTepuctuky
IIJIaMa 3JIEMEHTaPHBIX 30H YPOBHS 3a00iiku yTouHsroT napamerpel bBP. 3asBisiemoe pemenne
MO3BOJISIET TIOBBICUTD 3 PEKTUBHOCTL OYPOB3PHIBHBIMH PaOOTaMH 3a CUET CHIKEHUS PacXOlOB
Ha Oypenue u Ha BB, a Taioke 3a CuéT CHMKEHUS NOTEPb CKBAXKUH OT OOPYINEHUS, yJIy4IlIeHUs
KauecTBa IpOOJIEHHs] TOPHBIX MOPOX M MPOopadOTKU MoAomBbl ycTyna. HemocratkoMm ananora
ABJISIETCS TO, YTO B HEM HE NPENyCMOTPEHAa BO3MOXKHOCTb BHECEHHs] M3MEHEHUI B IapameTpbl
3apsDKeHHs] CKBaKHMH. B HacrosimieM W300peTeHMH B3pPBIBHUK IPU IOMOIIM MOOMIIBHOTO
KOMITBIOTEPA MOKET BHOCHUTh WM3MEHEHHsI B IMapaMeTpbl 3apsDKEHHsT KaXKAOH CKBAKUHBI B
otaenbHOCTH. TakuM 00pa3oM, Kaxnas CKBaKHMHA 3apspKaeTCsl Pa3sHbIM — KOJIMYECTBOM
B3PBIBYATOTO BELIECTBA W, B Pe3yJbTaTe, MOBBIMAETCA 3(P(PEKTUBHOCTh MAcCOBOIO B3pbIBA U
YMEHBLIAETCSl PACXOJl B3PbIBUATHIX BELIECTB HA OCYLIECTBJICHHWE MAacCOBOTO B3pbiBa. Takke
OTIIMYHEM SIBIISIETCS TO, 4YTO B AaHAJOTEe OMNHCHIBAETCS TIOJHAs CHUCTEMa YIPaBJICHUS
OypOB3pBIBHBIMU Pa0OTaMH, TOrZa KakK HACTOsIIee H300pETeHHE IOKPHIBAET TOJIBKO YacTb
OypoB3pBIBHBIMU pabOTaMM, OTBEYAOLIYIO 32 B3PHIB.

[0005] B matenre US10837750B2 (omy6m. 17.11.2020; MIIK: F42D 1/10; F42D 3/04)
OTUCBIBAIOTCSI CHCTEMBI U CIIOCOOBI ABTOMATHUYECKUII JOCTAaBKH B3pPbIBUATBHIX BELIECTB C
NEPEMEHHON IJIOTHOCTBIO, & TAaKXK€ PACKPBITHI CIOCOOBI ompeneneHust NMpoQuisl MIOTHOCTH
B3PBIBYATOIO BEINECTBa 3MYyJbCHH. HemocrarkoMm aHamora sBIsieTCS TO, YTO B HEM HE
NPEeAyCMOTPEHa BO3MOXKHOCTh BHECEHHs] M3MEHEHUH B MapaMeTpbl 3apsDKeHUs CKBAXHH. B
HACTOALIEM HM300pETEeHUH B3PBIBHUK IPU IMOMOIIM MOOUJBHOTO KOMIIBIOTEPA MOXKET BHOCHUTH
U3MEHEHHs B TapaMeTpbl 3apsDKeHMs KaXKIOW CKBAKUHBI B OTOENBHOCTH. TakuM oOpasom,
KaXJ1asi CKBR)XKMHA 3apsKaeTcsl pa3HbIM KOJIMYECTBOM B3pPbIBUATOIO BELIECTBA U, B PE3YJIbTATE,
noBbImaercs 3h(HEeKTUBHOCTh MACCOBOTO B3PbIBA U YMEHBIIAETCS PACXOJ B3PHIBYATHIX BEIECTB
Ha OCYILECTBJIEHUE MAaCCOBOI'0 B3PbIBA.

[0006] B 3asBxe US20190293400A1 (omy6mn. 26.09.2019; MIIK: F42D 3/04; E21B 49/00; E21C
37/00; GOSB 15/02) packphITbI CHCTEMa YIIPABJIEHUS TUIAHOM B3PbIBA U CIIOCOD, HCIIOIB3yEeMbIe
IUIs yIipaBiieHust cCOObITHEM OypeHHsl U B3pbiBa. CUCTEMa U METOJ] HACTPAUBAIOT PE3YJIbTAThI IS
KOHKPETHBIX ycjoBUH. CHUCTeMa MOXKET TOJIydaTh ONpEeIeHHbIE BXOAHbIC JaHHBIC, TAKHE KaK
YCIIOBHSI B3PbIBAEMOW 30HBI U JKEJAEMbIH pa3Mmep (pparMEHTOB MOPOABI, U UCIOJNb30BaTh 3TH
BXOZHBIE NaHHBIE Ui BBIBOJJA MHOXKECTBA IUIAHOB B3PbIBA, XapaKTEPH3YIOLIMXCS HabOpOM
XapaKTEPUCTHK, KOTOpPbIE TIO3BOJSIIOT JOCTUYh JKEJIAeMOro pasmepa (pparMeHTaIHH.
ITonb30oBaTens MOXKET BbIOPATh IUIAH B3PbIBA JJISI BHITOJIHEHUS] M3 MHOXKECTBA IJIAHOB B3PBIBA.
Kornma cucrema ympaBiieHHs] NMPUHUMAeT BbIOPAHHBIM IUIAH B3PBIBHBIMH paboTaMu, CHCTEMa
yIpaBJIEHUs] MOXET TeHEepUpoBaTh palouee 3ajaHue ISl BBIOPAHHOTO IUIAHA B3PBIBHBIMU

paboramu u cooOuiath pabodee 3amaHue oreparopaM U / uiam OypoBOMy 0OOpYIOBAHHIO,
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CBSI3aHHBIM C BBITTOJIHEHHEM COOBITHSI OypeHHUs M B3pbIBAa. 3aTe€M OmepaTopsl U / winu OypoBoe
o0opynoBaHME MOTYT TOATOTOBUTH U BBINOJHUTH BBIOpPAaHHBIA IulaH B3pbiBa. HemocraTkom
aHajora SIBJIIETCSl TO, YTO B HEM HE IPEAYCMOTPEHAa BO3MOKHOCTb BHECEHHMsS H3MEHEHUH B
napameTpbl 3apsDKeHHs CKBOXKMH. B HacrosmieM u300peTeHHMH B3pPBIBHUK IPU  IOMOIIU
MOOMJIBHOTO KOMITBIOTEpAa MOKET BHOCHUTh M3MEHEHHS B IapaMeTpbl 3apsDKeHUS KaXkIoH
CKBOXUHBI B OTAEIBHOCTH. TakuM o0pa3oM, Kaxzaas CKBOKMHA 3apsDKAeTcs pPasHbIM
KOJITYECTBOM B3PBIBUATOIO BEIECTBA U, B PE3yJIbTaTe, NOBbIIIAETCs 3(PPEKTHBHOCTH MACCOBOIO
B3PbIBA M YMEHBLIAETCS] PACXOJ B3PHIBYATHIX BEIIECTB HA OCYIIECTBJIEHHE MACCOBOTO B3PhIBA.

[0007] B marente EA010244B1 (omy6a. 30.06.2008, MIIK: E21C 37/16; F42D 3/04)
OIMHUCBIBAETCS CIOCOO MPOM3BOACTBA OYypPOB3PBIBHBIMU pabOTaMH Ha Kapbepe, OTHOCSIIEeCs K
ropaoii mpomsbinuieHHOCTH. Criocod MOokeT OBbITh HCHOJB30BaH IMPU OTKPBITOW pa3paboTke
YTOJIbHBIX, PYOHBIX M HEPYAHBIX MECTOPOXIEHHUI MOJNE3HBIX HMCKOMAEMBIX C NMPUMEHEHHEM
Oypos3peiBHEIMU paboTamu. Criocod BkIrOYaeT GpopmupoBaHue 0a3bl JAaHHBIX CBOWCTB TOPHBIX
NOPOA MECTOPOXKIEHUs], MOCTPOEHHE TI'e€OMETPUYECKON MOIENIH 3KCIUTYaTAllMOHHOTO OJIoKa,
Pa3ENeHHOr0 Ha 3JIEMEHTapHblE YYAaCTKH C OAMHAKOBBIMU CBOWMCTBAMH TOPHBIX IOPOT,
¢dopMHUpOBaHNE KOMIBIOTEPHOH MPOrpaMMbl, PACCTAHOBKY M OypeHHE B3pBIBHBIX CKBAa)KUH,
¢dopmupoBaHUe, ONpeneNeHNe MOpsiAKa B3PbIBAHUS W B3PBIB CKBAKHHHBIX 3apsNOB, OLIEHKY
Ka4ecTBa pa3pylleHUs TOPHBIX Mopon. Jlns mosbimeHus 3¢(eKTHBHOCTH OypOB3PBIBHBIMU
paboramu 3a cueT 3QPEKTUBHOIO paclpeneseHus] 3HEPTUN B3pbIBA 110 00BEMY pPa3pyLIaAEMOro
O5oKa, PacCTaHOBKY B3PbIBHBIX CKBAKHH Ha OHKCIUIyaTAlMOHHOM OJIOKE TpenBapUTEIbHO
MOZIENIUPYIOT PAaBHOMEPHBIM pacHpefesieHueM 30H pa3pylLIeHHs TOPHBIX IOPOJA B3PbIBAMU
OMHOYHBIX CKBXXHHHBIX 3apsAAOB IO OObEMy SJEMEHTAPHBIX YYacTKOB, IIOCIE Yero
MOZENUPYIOT MMHUTALMOHHBIN B3pPbIB SKCILIYaTALIMOHHOTO OJIOKA, MO pe3yJbTaraM KOTOPOro
ONPENeNsIOT KOOPAMHATBI CKBAXHH, B TMpoLecce OypeHHs mepenarT B 0a3y JaHHBIX
CYNpaBJIeHHsI O CBOHCTBAX MOPOJ, a nepen GOopMHUPOBAaHHEM CKBAXKHMHHBIX 3aPsIOB MOACIHPYIOT
UTOTOBBIA B3pBIB C (PAKTHUECKUMH KOOPAMHATAMHM CKBAXKMH WM CBOWCTBAMH TOPHBIX MOPO,
CNATAIOLINX HKCIUTYaTAlMOHHBbIA OJIOK. MopenupoBaHue PaBHOMEPHOTO PACIpENesieHUs] 30H
pa3pyLIeHuss TOPHBIX TOPOA MO OOBEMY 3JIEMEHTAPHOIO YYacTKa B3PbIBAMH OJMHOYHBIX
CKBKMHHBIX 3apsOB BEAYT B MOJIyaBTOMATUYECKOM PEXHME C YYETOM HX B3aUMOACHCTBUS U
cBeleHUI m3 Oa3bl NAaHHBIX CBOICTB TOPHBIX IOPOJ, MOJYYEHHBIX NPU OYpEHUH CKBAKHH.
Henocratkom aHanora sIBIsieTCS TO, YTO B HEM HE MNPEIyCMOTPEHAa BO3MOXKHOCTb BHECEHUS
U3MEHEHUI B TMapaMeTphbl 3apsDKEeHUsl CKBAKUH. B HacrosmeM HM300peTeHUH B3PBIBHHUK IPU
NOMOIIM MOOMJIBHOTO KOMITBIOTEPA MOJKET BHOCHUTb HM3MEHEHHUS B TIapaMeTphbl 3apsDKEHUs

Ka)KI[OI\/'I CKBAKHMHbI B OTACJIBbHOCTH. Taxkum o6pa30M, Kaxxaasi CKBaXHMHaA 3apsKacTCs Pa3HBIM



KOJINYECTBOM B3PBIBUATOTO BEIIECTBA U, B PE3yJIbTaTe, MOBBIIAETCS 3 ()EKTUBHOCTD MACCOBOTO
B3pbIBa U YMEHBIIAETCS pACXOJ] B3PbIBUATHIX BEIIECTB HA OCYILECTBJIEHHE MACCOBOIO B3PbIBA.

[0008] B marenre RU2275587C1 (omy0On. 27.04.2006, MIIK: F42D 3/04) omnmcbiBaeTcs
n300peTeHne, KOTOpoe OTHOCHUTCSA K 00JacTu OypOB3pBIBHBIMU pabOTaMM B KPENKUX TOPHBIX
HOpOZax ¢ UCIOJIb30BAHMEM MHOT03apsiIHOIO KOPOTKO3aAMEAJICHHOTO B3PBIBAHUS U MOXKET ObITh
UCIIOJIb30BAHO B PA3JIMYHBIX OTPACHAX, INPUMEHSIOIINX B3PbIBHbIE paOOTBI B CKaJbHBIX
MacCuBax TOpPHBIX mopoa. TexHu4yeckoi 3amayel, Ha pelleHHe KOTOPOW HaIpaBJIEHO
u300peTeHne, SIBJISETCS] YCTAHOBJICHHE TOYHON KAPTHHBI M MEXaHU3Ma Pa3BUTHS MAacCOBOTO
B3pbIBa B peajibHOM MacCHBe TOpHbIX Mopon. IlocraBneHHas 3ajava AOCTUTAaeTCs TEM, UTO B
crioco0e OmpenesieHus] ONTUMAJIbHBIX MapaMeTPOB B3PBIBHOTO pPa3pYLISHHs TOPHBIX MOPO,
BKJIFOUAIOIIIEM 3aMep BEJIMYHHBI YACTbHON 3HEPTOEMKOCTH OypeHHs MOPOJ B MpoLecce OypeHus
B3PBIBHBIX CKBAJKMH M pacyeT MO Hel mapameTpoB 3apsAnoB BB, cxeM u MHTepBaJIOB 3aMeJICHUs
IIPU UX B3PBIBAHUH, OLIEHKY Pe3yJIbTaTOB B3pPbIBA SHEPIOEMKOCTBIO 3KCKaBallUi TOPHONW MaccChl U
BBIOOP ONTHUMAJIbHBIX NTAPAMETPOB B3PBIBA IO AAHHBIM CTATUCTHKH, COTJIACHO U300PETEHUI0, Ha
OTBITHBIX OJIOKAaX C OIWHAKOBBIMH CBOMCTBAMH MAacCHBa IPOBOIST HECKOJBKO B3PBHIBOB C
¢ukcarmeli TOYHOrO BPEMEHH WHHUIMHMPOBAHUS Kaxnoro 3apsga BB wu crpost mopmenb
(paKTHUECKOro pPa3BUTHS MAacCOBOIO B3PbIBA B PEAJbHOM BPEMEHH U TPOCTPAHCTBE IS
KOHKPETHON CX€MBbI B3PbIBAHUS W KOHCTPYKLUHU 3apsnoB. IIpu mAOCTHMXKEHMM pallMOHANbHBIX
pe3yJbTaTOB B3pbIBA CBOWMCTB MAacCHBA, I[apaMETPOB 3apsioB U IOCIENOBATEIBHOCTU UX
UHULMUPOBAHUS BO BPEMEHU M MPOCTPAHCTBE CHUMTAIOT ONTHUMAJbHBIMU MapaMeTpaMu
B3PBIBHOTO Ppa3pyllIe€HUs [AJii MAacCHUBOB C AQHAJOTMYHBIMU IIOKA3aTeNlssMU CBOICTB U
HAKAIUIMBAIOT HMX B OaHKe MJaHHBIX. 3asBJsieMblli CIOCOO ONpeneneHus ONTUMAJIbHBIX
NapaMeTpoB B3PBIBHOTO Pa3pyLIEHUs] TOPHBIX MOPOA MO3BOJIUT HU3YYUTh MEXAHU3M Pa3BUTHS
B3phbIBa 3apsAnoB BB B pexxuMe peaqbHOro BpeMeHU HeNOCPEICTBEHHO B MACCHBE TOPHBIX MTOPOJ,
a He Ha Mozemsix. HenmocrarkoMm aHamora sBJsieTCsl TO, YTO B HEM HE IpeNyCMOTpEHa
BO3MO)KHOCTb BHECEHHsI H3MEHEHHUil B IapaMeTphl 3apsDKeHHsl CKBaXUH. B Hacrosimem
N300peTEeHNH B3PBIBHUK MPH MOMOIINM MOOHIBHOIO KOMIBIOTEPA MOXKET BHOCHTb MU3MEHEHHS B
napameTpsl 3apsKEHUsT KQKIOW CKBKUHBI B OTIEIBHOCTH. TakuM 00pa3oM, Kakaast CKBaKHHA
3apsKaeTcsl pasHbIM KOJMYECTBOM B3PBIBUATOrO BEINECTBA M, B pe3yjbTaTe, IOBBILIAETCS
5 (EeKTUBHOCTP MAacCOBOIO B3pbIBA M YMEHBINAETCS PACXOJ B3PBIBYATHIX BEINECTB Ha

OCYLIECTBIICHUE MAaCCOBOI'0 B3PhbIBA.

CymHocTh nzobpereHus
[0009] 3amaueit HacTosero W30OpPETEHHs SIBJISACTCS CO3MaHME W pa3padOTKa CUCTEMBI U

crocoba yrpaBJieHHs B3PBIBHBIMH padoTamu, OOECHEeUMBAIOIIUX ONTUMHU3ALMIO JIOTHCTUKH
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paboTel OypOB3PBIBHOIO KOMILIEKCA, a Takke (OPMUPOBAHHE OTYETOB, HEOOXOMUMBIX JIs
NOCTPOEHUS PA0OYHX MPOLIECCOB TOPHOIOOBIBAIOIIETO MPEATPHUATHS.

[0010] YkazanHas 3amavya pocruraercs Ojaromaps TaKOMy TEXHHYECKOMY pe3yJbTaTy, Kak
ONTUMH3ALUS JJOTUCTUKU paboThl OypOB3PBIBHOIO KOMILIEKCA, SKOHOMUSI OOBEMOB B3PbIBUATOTO
BelecTBa U (OPMHUPOBAHME OTYETOB, HEOOXOOMMBIX Ui MOCTPOEHUs] pabodyux IpPOLECCOB
rOPHOAOOBIBAOIIErO MPeAnpuATHs. B3pbiBHbIE paboThI BXOAAT B cOCTaB OypOB3PBIBHBIX paboT.
Takum oOpa3oM, onTHMHU3ALMS YHPABJIEHHS B3PBIBHBIMH padOTaMH BIHSIET Ha YIPaBICHHS
OypOB3pBIBHBIMU pabOTaMU B LIEJOM 3a CYET B3aUMOCBS3M M B3aMMO3aBHUCHMOCTH MPOLIECCOB
OypeHusi CKBaXXHH, 3apsDKEHUsT B3PBIBYATHIX BELIECTB B CKBAKUHBI M HETIOCPEACTBEHHO B3PbIBA.
TexHUuecKuil pe3yIbTaT JOCTUTAETCsl B TOM YHCIIE, HO HE ONPAaHHYUBAsICh, OJlaromapst:

a. €IMHOW CHUCTEME KOHTPOJII M y4era oObeMa B3PBIBYATHIX BELIECTB, UCIOJB3YEMBIX B
nporecce 3apsaKu OJIOKOB,

b. BU3yaIM3allMM JAaHHBIX O TMPOEKTHBIX 00BbeMax, TpeOyeMbIX Ui BBITOJHEHHS
TEXHOJIOTHYIECKOTO MPOLECCa MO 3apsUKEHUI0 OJI0Ka,

C. BO3MOKHOCTH KOPPEKTUPOBKHU NTapaMeTPOB 3apsKEHUsI B PEXKUMeE PEaIbHOTO BPEMEHHU;

d. WHIVBUIYAJIBHOU 3apsKe KaXIOW CKBAKUHBIL.

[0011] bonee nmonHO, TEXHUYECKUN PE3yJIBTAT AOCTHUIAETCS ONMUCAHHBIM CIIOCOOOM YIPaBICHUS
B3PBIBHBIMU paboOTaMM, MO KOTOPOMY CHadaja (POPMHUPYIOT MPOEKT MAacCOBOTO B3pbIBA IPH
MOMOIIM YAAJIEHHOTO KOMIbIOTepa. IIpoekT MaccoBOro B3pbIBa MPU 3TOM BKJIKOYAET 110 KpailHen
Mepe OfMH OJIOK C Mo KpaiiHel Mepe OIHOM CKBaXXMHOM Ui 3apsAdKU U MapamMeTphl 3apsKeHUs
AUl KaKAoH ckBakuHbL. Jlanee moOaBNIAIOT MPOEKT MAaCCOBOTO B3pbIBA HA CEPBEP U MOIYYArOT
IIPOEKT MAaccoBOro B3peiBa. Ilocie 3TOro mepeaBUrardT CMECUTEIbHO-3aPSAAHYI0 MALIMHY TakK,
4TOOBI OHA HAXOMUJIACh B Tpezenax Oyoka. BeiOuparoT OJ0K AJis 3apsaKH, B TIpeaeax KOTOPOro
HAXOJUTCS CMECHTEIbHO-3apSAHAS MAIIMHA, W BBIOUPAIOT CKBAXKHHY, HAXOASIIYIOCS B Mpeaesiax
BBIOpPAHHOTO OJIOKA M MPH 3TOM HAXOISLIYIOCS Ha HAUMEHBILIEM PACCTOSIHHH OT CMECHTEJIBHO-
3apsiaHOi MamuHbL [locne BrIOOpa CKBAXKHMHBI, IEPEABUTAIOT CMECHTEIBHO-3aPAIHYI0 MALTUHY
B CTOPOHY BBIOPAHHOHW CKBXXHHBI U TO3ULHOHUPYIOT CMECHUTENbHO-3aPSAHYI0 MAIIMHY Hal
BBIOPAHHOW CKBXXMHOH TaK, YTO B3PBIBYATHIC BELIECTBA U3 OTBEPCTUS CMECHTEIBbHO-3apsIHON
MAaIIUHBI U1 BBITPY3KH B3PBIBYATHIX BEIIECTB OYAYT BBIIPYKATHCS B CKBAKUHY. M3MepsroT
nmapamMeTpbl BBIOPAHHOW CKBRXMHbI M KOPPEKTHPYIOT MapaMeTphbl 3apsDKEHUs] BBIOPAHHON
CKBRXMHbI HAa OCHOBAHWU H3MEPEHHBIX IapaMeTPOB BBIOPAHHOW CKBXXMHBI TPH TTOMOLIH
MOOMJIBHOTO KOMIbIOTEpa. Ilocime 3TOro BBITPYKAIOT B3pbIBUATBHIE BEIIECTBA B BBIOPAHHYIO
CKBaKUHY.

[0012] ITpu 3TOM 3Tamel GOpMUPOBAHUS MTPOEKTa MACCOBOT'O B3PbIBA, €r0 H0OABIEHHS HA CEPBEP

U TIOJYUCHHUA IMPOCKTa MACCOBOI'O B3pbIBa HeO6XOI[I/IMbI A IOCTAHOBJICHHA 3aJda4dd Ha
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3apsDKeHHE CKBAKUH OJIOKA CMECUTENbHO-3apAJHOW MalmuHe. JTamnbl  MepeIBHUKEHUS
CMECHUTENIbHO-3aPsIIHON MAIIMHBI K OJIOKY U BBIOOp 3TOr0 OJI0Ka HEOOXOIMMBI AJISl 3aKPETUICHHS
O5l0Ka 32 KOHKPETHOH CMECHTENbHO-3apsAIHON MalTuHOW. BBIOOp CKBa)KMHBI, HAXOISIIEHCS B
npenenax Oynoka, a TakXke TMepeIBIKEeHHe K HeW CMeCHUTENbHO-3apsIHOM MAalINHbBI U
NO3ULIMOHUPOBAHNE HAA HeW HEOOXOAMMBI Uil MOCJEAYIOUEro OCYLIECTBICHHS 3apsiaKu
CKBaXUHBL. M3MepeHue napaMeTpoB CKBa)XKMHbI U KOPPEKTHUPOBKA IMAapaMETPOB 3apsLKEHUs
BBIODAHHOW  CKBAXMHBI Iepel] HEMOCPEACTBEHHbIM  3apsDKEHHEM  HEOOXOOUMBI Ui
OCYLIECTBJICHUS] WHAMBUAYAJbHON 3apsiKd KaXAOW CKBaXUHbL. HMHAauBuayanbHas 3apsaka
o0ecreyrBaeT 3HAYUTENIbHYI0 SKOHOMHUIO B3PBIBYATHIX BEIIECTB, HEOOXOAUMBIX JJISI MAaCCOBOTO
B3pbIBA. BBIrpy3ka B3pbIBUATBIX BELIECTB B BBIOPAHHYK CKBOXHHY HEOOXOAMMA IS
OCYLIECTBJICHUS 3aPSKEHUs] CKBAXKUHBI.

[0013] Bo3mokeH BapwaHT ¢ TIOBTOPEHHEM OSTAaroOB. BBHIOOP CKBAKHHBI, IEPEIBIKEHUE
CMECUTENIbHO-3aPsIIHOM MAalIMHBl B CTOPOHY BBIOPAHHON CKBaXXHMHBIL, MO3HULIMOHUPOBAHUE
CMECUTENIbHO-3aPSIAHON  MAllMHbl HAJ CKBAXKHUHOH, WM3MEPEHUE MapaMeTpPOB CKBAXXUHBL,
KOPPEKTUPOBKA IapaMeTPOB 3apsDKEHHUs] BBIOPAHHOW CKBAXXMHBI, M BBITPY3Ka B3PBIBYATHIX
BEIECTB B CKBAXUHBL [IpudyeM moBTOpEeHHE MOXKET OCYIIECTBIISATHCS 10 TE€X MOp, OKa He OyayT
3apsKEHbl BCE CKBAKUH B OJIOKE. DTO MOXKET OBbITh HYKHO B Cllydae, €CIM OJIOK BKJIFOYAeT
OoJblIIe OTHOM CKBaYKHHBI.

[0014] /Ins MO3UMLIMOHUPOBAHUS CMECHUTENIBHO-3apAIHON MAaUIMHbI MOTYT MPUMEHSTb CHUCTEMY
BBICOKOTOYHOT'O TO3ULIMOHUPOBAHMSL. JTO MOXKET ObITh HYXKHO B CIIy4asx, €CJIU NeperBUKEHUs
Y TIO3ULMOHHPOBAHUE CMECUTENIbHO-3aPSAHON MAIIHBI TPOU3BOIATCS Oe3 ydacTusi onepaTopa,
T.€. aBTOMATHMYECKH IPU TOMOINM BCIIOMOTAaTENbHBIX YCTPOWCTB, HAaIpUMEp, YCTPOMICTB
COTPSDKEHHsI, T€HEPUPYIOIIUX MAIIHHOYUTAEMbIE KOMAH/bI, MJIM NMPH HAJOOHOCTH TMOBBICUTH
TOYHOCTh TMEPeAaYdl U MpUeMa JaHHBIX O T€OJIOKALUU CMECHTEIbHO-3aPSAHON MAIlWHBI W/UITH
CKBQ)KVHBIL.

[0015] /Ins KOpPpPEKTUPOBKM IIAPaMETPOB 3apsDKEHUs] MOTYT YYUTBHIBATh IO KpaiHell Mepe
napameTp TPELIMHOBATOCTH BBIOPAHHOW CKBAXKHHBI. JTO HYJKHO JJIS TOTO, YTOOBI YBEIUYHTH
WM YMEHBIIUTh M3HAYAJIBHO 33JaHHBIA OOBEM B3pPBIBYATHIX BEINECTB, KOTOPBIH HEOOXOIMMO
3arpy3uTh B CKBaXHHY. IIpu (opMupoBaHHM MPOEKTa MAaCCOBOTO B3PbIBA MOTYT IPOU3BOAMTH
pacder o0ObeMa B3PBIBYATOTO BELIECTBA HA OCHOBAHHUM IO KpaliHeH Mepe JaHHBIX O IiIyOuHe
CKBAKMHBI. ITO MOKET OBITh HY>KHO Il HAYAJIBHOTO ONPEAETICHNs TapaMeTPOB 3apSIKEHUS.
[0016] Taxxxe Ha 3Tame (GOPMHPOBAHUS IMPOEKTa MACCOBOTO B3pPbIBA MOTYT CO3[aBaTh CETKY
CKBQXUH B OJIOKE M WHIEKCHPOBAaTh CKBaKMHBL CeTka, IPU 3TOM, MOXET OBITh HyXKHA IS

Oosee ynoOHOrO OPHUEHTUPOBAHUS, HATIPUMEP, OMEPATOPOM CMECUTEbHO-3apPSAHON MAIIHHBI,



Ha OJIOKe, a MHAEKCHPOBAHNE CKBAKHMH MOXKET OBITh HYKHO It Oonee ynoOHO# GopMbl oTueTa
U 3arpy3Ke B3pbIBYATOrO BELIECTBA.

[0017] [Tocne sTama BBITPY3KM B3PBIBYATOTO BELIECTBA B CKBAXKUHY MOTYT J00ABIATH
napameTpsl 3apsDKEHHsI CKBRXKUHBI B 0a3y JAHHBIX MPHU MOMOLIN OOPTOBOTrO KOMIBIOTEPA. JTH
JaHHBIE MOTYT OBITh TOJYYEHbI PU MTOMOLIHM YAAJEHHOTO KOMIBIOTEPA MOCTE 3apsKEHUs] BCEX
CKB&KUH OJIOKa MJIM MPOEKTa MAaCCOBOTO B3PbIBA. JTO MOXKET OBITh HYXKHO JUISl OpTaHU3aIMU
OOpaTHOH CBSI3M MEXIy IJIABHBIM KOMITBIOTEPOM M OOPTOBBIM KOMITBIOTEPOM, a TaKXKe IS
dbopmupoBanust 0ojiee TOAPOOHOrO OTYETa O MPOBENEHHBIX B3PBIBHBIX padorax. s erme
OoNbLIETO YTOYHEHHUS OTYETa MOTYT TAaKXKe paCCUUTHIBATH KOI(P(PUIUEHT TEXHUYECKOM
TOTOBHOCTH U KO3((HUIIMEHT HCIOIB30BAHUA 000PYAOBaHUS (CMECUTEIbHO-3aPsITHON MAIlUHBbI,
B YAaCTHOCTH) HAa OCHOBAHHMHM IOJIyYEHHBIX JAHHBIX O TapameTpax 3apsDKEHUs] BCEX CKBAKUH
OJI0Ka MM IPOEKTa MacCOBOTO B3PhIBA.

[0018] B npomnecce paboThl CMECUTENBHO-3aPSAHON MAaIIWHBI MOTYT MOHUTOPHTB IO KpaiHeil
Mepe ABUraTeib CMECUTEIbHO-3apsSAHON MAIIMHBI MPU MOMOIIM CTOPOKEBOrO MOAYJA. ITO
MOKET OBITh HY3KHO JJIsl 0OecriedeHust OOJIbIIei 0€30MacHOCTH B IPOoIiecce padoThI.

[0019] Taxxxe 3asBIEHHBIM TEXHUYECKUH pE3yJbTAaT AOCTUTAETCSl CHUCTEMOM YIIpaBJEHUs
B3PBIBHBIMU paboTaMu, BKIIIOYAIOIIEH yIaJeHHbIH KOMIIBIOTED, CEPBEpP, MO KpaiiHel mMepe OnHY
CMECUTENIbHO-3aPSIIHYI0 MAIIUHYy M MOOWMJIbBHOH KOMIIBIOTEpP. Y IalNeHHBIH KOMIIBIOTEP, MpHU
3TOM, CKOH(UTYPUPOBAH C BO3MOXKHOCTBIO IIPOEKTHPOBAHUS MACCOBOTO B3PbIBA, BKJIIOYAIOINErO
0 KpaiiHel Mepe ofuH OJIOK ¢ IO KpailiHel Mepe OJHOM CKBAXHHOW U MapaMeTpaMu 3apsKeHUs
IUTSL KaKOOM CKBakUHbL. Kaknas cMeCUTeNbHO-3apsiiHasl MalllMHA BKJIIOYAET MO KpalHel mepe
OOpPTOBOM KOMIIBIOTEP, MOIKIIOUEHHBbIH K CEPBEPY, OTCEK XPAHEHHs B3PbIBYATHIX BEIIECTB C
B3pPBIBUATHIMU BEIIECTBAMM, OTBEPCTHE JJIi BBIFPY3KM B3pPbIBUATHIX BEINECTB M MOIYJb
HaBuranuu. MOOWJIBHBI KOMIIBIOTEp, MPU STOM, MOAKIIOYEH K cepBepy U K OOpTOBOMY
KOMITBIOTEPY TIOCPEINCTBOM OECHpPOBONHONW CBA3M M CKOH(QUIYPUPOBAH C BO3MOYKHOCTBIO
KOPPEKTHPOBKH MMapaMeTPOB 3apsDKEHUS CKBaXKUH.

[0020] ITpu 5TOM, yaIeHHBIH KOMIIBIOTEP HEOOXOINUM IJIsi HEMOCPEACTBEHHOTO (POPMHPOBAHUS
IPOEKTOB MAacCOBOTO B3PbIBA, a CEPBEP U YNAJCHHBIH KOMIIBIOTEP BMECT€ HEOOXOMUMBI IS
NIOCTAHOBJICHUS 331a4H Ha 3apsDKEHIE CKBAXKHH OJIOKAa CMECUTENbHO-3apsiAHoi MammHe. Cepeep
B OTO LIEMIOYKU BBICTYIIA€T B KAYECTBE OPraHU3aTOpa CBSI3U MEXIY YIAJIEHHBIM KOMIIBIOTEPOM
U IO KpaiiHel Mepe OJJHOM cMecuTeNbHO-3apsAHON MaluHol. CMecuTenbHO-3apsiHasi MallliHa,
€€ OTCEK XPaHEHMsI B3PbIBUYATHIX BELIECTB U €€ OTBEPCTHUE AJI BbIIPY3KH B3PbIBUATBHIX BEILECTB
HEOOXOIMMBI HEMIOCPEICTBEHHO /IS 3apsDKEHUsS] CKBAXKMH. BOPTOBOM KOMITBIOTEP CMECHTEIBHO-
3apsAHON MalIMHBI HEOOXOAMM IUIA CBSI3M CMECHTEJIbHO-3apSAHON MAaIIMHBI C CEPBEPOM IS

MOJIy4YCHUsA 3aJaHuil Ha 3apsrPKCHUC. MOI[y.]'Ib HaBUTallUHU, B CBOHO OYCPED, HeO6XO):[I/IM JJIA
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KOPPEKTHBIX NMEPEABIDKEHHUS M MO3ULUOHUPOBAHNUSA CMECUTENIbHO-3aPsITHON MAaIIMHbI Ha OJoKe
HAaJ CKBAXKUHOW. MOOWIBHBIM KOMIBIOTEDP U €ro MOAKIIYEHHE K CepBepy U K OOpTOBOMY
KOMITBIOTEPY TIOCPENCTBOM OECIIPOBOIHON CBA3M HEOOXOAUMBI JIJIsl KOPPEKTUPOBKU MTApaMETPOB
3apsKEHUs] CKBAKMHBI JUIs1 OCYLIECTBJICHUS WHAMBUAYAJIBHOHN 3apsAKU KaXIOH CKBa)KUHBI.
WnnuBunyanbHas 3apsgka oOecredyrBaeT 3HAYMUTENbHYI0 HKOHOMHUIO B3pPbIBYATHIX BEINECTB,
HEOOXOAUMBIX JJIsI MACCOBOT'O B3PhIBA.

[0021] Monynp HaBUrauu MOXKET JIOMOJHUTENBHO BKJIOUYATh CHUCTEMY BbICOKOTOYHOIO
NO3ULIMOHUPOBAHKSL. JTO MOXKET OBITb HY)XKHO B CIy4asx, €CJIH MEepeABIDKEHUs U
NO3ULIMOHUPOBAHUE CMECHUTEIbHO-3aPAIHON MAIlUHBI MPOU3BOAATCS O€3 y4acTusi oneparopa,
T.€. aBTOMAaTHYECKH IPU TIOMOIINM BCIIOMOTaTeNbHBIX YCTPOICTB, HalpuMmep, YCTPOMNCTB
COTIPSDKEHHsI, TEHEPUPYIOIINX MAIIHHOYUTAEMbIE KOMAH/bI, MJIM NMPH HAaJOOHOCTH IOBBICUTH
TOYHOCTh TMEpPeAaydl U MpUeMa JaHHBIX O IeOJIOKALUH CMECUTENbHO-3aPSAHON MAIlWHBl W/WIH
CKBaKUHBL.

[0022] VnaneHHBIN KOMITBIOTEP MOKET OBITh BBIOJIHEH C BO3MOKHOCTBIO CO3MAHHS CETKHU
CKB&)XMH B OJIOKE M WHAEKCUPOBAHUS CKBAXXHMH B MPOEKTE MAcCOBOTO B3pbIBa. CeTKa, MpHU 3TOM,
MOKeT OBbITh HyXHa JUIsi Ooyee ymOOHOrO OpPUEHTHUPOBAHUS, HAMPUMED, OIEPATOPOM
CMECHUTENIbHO-3aPsIIHOM MAIIMHBI, HA OJIOKE, a NHAEKCUPOBAHNE CKBAXKUH MOKET OBbITh HYKHO
niist 6onee ynoOHOH GopMbI OTHETA U 3arPy3Ke B3PhIBUATOIO BEIECTBA.

[0023] Cepep MOKET MOMOJHUTENBHO BKIOYATh 0a3y maHHbIX. [Ipuuem, 0a3za JaHHBIX MOXET
BKJIFOUATh 10 KpailHeW Mepe MAaHHble O TIJIyOMHE CKBa)XKMH, a TaKKe OHAa MOXET OBbITh
CKOH(HUIypHpPOBaHA C BO3MOXKHOCTBIO JOOABJIEHHS MJAaHHBIX OOPTOBBIM KOMIIBIOTEPOM H
HOJyYeHUs] TaHHBIX YAAJEHHBIM KOMITBIOTEPOM. DTO MOXET OBITh HY)KHO Ul OpraHU3alUu
OOpaTHOW CBSI3U MEXIY TJIABHBIM KOMITBEOTEPOM W OOPTOBBIM KOMIIBIOTEPOM, & TAKXKe IS
(dbopMupoBanus 6oJiee MOAPOOHOI0 OTYETA O MPOBENEHHBIX B3PBIBHBIX paboTaX.

[0024] CmecuTenbHO-3apsigHAsl MaIlMHA MOXET JIOMOJHHUTENbHO BKJIIOYATh CTOPOXKEBOM
mozayib. CTOpokeBOW MOAyJb MOXKET OBbITh MOAKIIOYEH IO KpaiHeH Mepe K IBUTATENO
CMECUTENIbHO-3apsiNHOW  MamuHbl.  Ilpu 3TOM, OH MOXeT ObITb CKOH(QUIYPUPOBAaH C
BO3MO)KHOCTbIO MOHMTOpPUHIA MO KpaiiHell Mepe ABUraTesss U BBIIOJHEH C BO3MOXHOCTBIO
WHULIMUPOBAH aBApUHHONW OCTAHOBKH. JTO MOXKET OBITh HYXKHO IUIsi oOecrieueHHst OoJbLIei
6e3omacHOCTH B TpoLiecce padoThI.

[0025] Takxe TeXHHUECKHI pPE3yJbTAT IOCTUTAETCS CHOCOOOM YIpaBiieHUs OYpOB3PBIBHBIMU
paboTamy, BKIIFOYANOIIUI CrIOCOO YIPaBIEHUS B3PBIBHBIMU PAa0OTaMH U OTIHYAFOIIUNCS TEM,
4T0 nepen (popMHUpPOBaHMEM MPOEKTAa MACCOBOTO B3PbIBA OCYINECTBIISIIOT aBTOMATH3UPOBAHHOE
OypeHue rpu oMoy OypoBOro CTaHKA, BKIKOYAsl HTAIbl: T€HEPALMH YIIPABISAIOLIEr0 CUTHAJA

IIpYU MOMOIIY YCTPOMCTBA COMpPSDKEHUS; OTIPAaBKU CTE€HEPUPOBAHHOIO YNPABJISIIOLIETO CUTHAa
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Ha OypOBOH CTAHOK IPH IMOMOIIHN YCTPOHCTBA CONPSIKEHNUS; UCTIONHEHUS] KOMaH bl TIPU TIOMOLIH
ycrpoiicTBa conpsipkeHus. [Ipudem, B mporecce padOTbl MOHUTOPSAT O KpaliHEH Mepe OnuH U3
KOMIIOHEHT OypOBOrO CTaHKa NpPU IOMOIIM CTOPOKEBOTO MOAyJsl OypOBOro CTaHKa U
MHULIMUPYIOT aBaPUHHYI0 OCTAHOBKY IPU MOMOIIU CTOPOKEBOTO MOAYJIsi OypOBOro CTaHKa. JTO
HO3BOJISIET ABTOMATU3UPOBATh Ipolecc OypeHus B crnoco0e ympasieHUs OypOB3pBIBHBIMU
paboramu.

[0026] Takke TexHMUYECKUN pE3yNbTAT MOCTHTAETCS CHUCTEMOW yMpaBieHHs OypOB3PBIBHBIMU
paboTamu, BKJIIOYAIOIIEH CUCTEMY YIPAaBJIECHHUS B3PbIBHBIMH pabOTaMu, a TaKKe MO KpalHei
Mepe OauH OypOBOH CTAHOK, BKJIIOYAIOMIMHA YCTPOHCTBO COMPSDKEHUs,, OOPTOBOH KOMITBIOTED
OypOBOrO CTaHKa M CTOPOXKEBOH MOAYJb, MPHUUYEM YCTPOWUCTBO COMPSDKEHUS MOOKIFOYEHO K
OOpTOBOMY KOMITBIOTEPY OypPOBOrO CTaHKAa U K OypOBOMY CTAHKY M OCYLIECTBIISIET YIIPABIICHHE
OypOBBIM CTAHKOM MOCPENCTBOM T€HEpPALlMH CUTHAJIOB, & CTOPOKEBOW MOIYJb BBINOJHEH C
BO3MOKHOCTBIO MOHUTOPHMHIA MO KpaliHed Mepe OJHOro M3 KOMIIOHEHT OypOBOTO CTaHKa M
MHUIMAIUY aBapUMHOM OCTAHOBKM CHCTEMbl. JTO I0O3BOJISIET aBTOMAaTHU3UPOBAaTh IIPOLECC
OypeHust B CUCTEME YIIPaBJIEHHs OyPOB3PbIBHBIMH PaOOTaMH.

[0027] I[Ip 3TOM YCTPOHCTBO COMNPSKEHHUS MOXKET OBITh BBIIOJHEHO C BO3MOJKHOCTBIO

redepauun komaua no CAN-npoTokoiny.

Onucanue uyeprexei

[0028] Ha ®ur. 1 wusobpaxena OJOK-cxeMa, WUIOCTPUPYIOLIAsi CHOCOO —ympaBiieHUsS
B3PBIBHBIMU pabOTaMH, COMJIACHO HACTOAIIEMY U300PETEHUIO.

[0029] Ha @ur. 2 wusolOpaxeHa OJOK-CXeMa, WUIOCTPUPYIOIIAs CIOCOO  YIpaBJICHUs
B3PBIBHBIMU pabOTaMHU € TOTIOJHUTEIbHBIMU 3TAMAMH, COTJIACHO HACTOSIIEMY H300PETEHHIO.
[0030] Ha @wr. 3 uzo0pakeH CXeMaTUYHbIH BUI CHCTEMbI YIIPABJIEHUs B3PBIBHBIMH paboTamMu
COTJIACHO HACTOSLIEMY H300PETEHHIO.

[0031] Ha ®wur. 4 nzobpaskeH cCXxeMaTUYHBIN BUII CUCTEMbI YIIPABIEHHS B3PBIBHBIMU pabOTaMH ¢
JOTMOJHUTEIbHBIMH 3JIEMEHTAMH COTJIACHO HACTOSIIIEMY HU300PETEHHUIO.

[0032] Ha @ur. 5 uzobpakeH npumep uHTEpdetica ynpaBieHHus B3pbIBHBIMH padOTaMH.

[0033] Ha ®ur. 6 wusobpaxkeHa OJOK-cXeMa, WUTOCTPUPYIOMIAST CIIOCOO0  yIpaBlIeHUS
OypOB3PBIBHBIMU Pa0OTaMH, COTJIACHO HACTOSIIIIEMY H300PETEHHIO.

[0034] Ha ®ur. 7 uzo0pakeH CXEMaTHYHBIA BUZ CHCTEMBI YIPaBJIECHUs OYypOB3PBIBHBIMU

paboTamu COTJIACHO HACTOSIIEMY U300PETEHHIO.

IHoapo6Hoe onucanue



[0035] B mpuBeneHHOM HHK€ MOAPOOHOM ONUCAHMM PEATU3aLUM H300pETeHUs NPHUBEIEHBI
MHOTOYMCJICHHBIE JETajll pealn3aliy, INPHU3BaHHbIE OOECIEeYUTh OTYETINBOE IMOHUMAaHUE
Hacrosimero u3oOperenus. OpnHako, KBAIMQUIMPOBAHHOMY B TMPEIMETHOH  00sacTH
CTHELIMAIUCTY OYEBUHO, KAKMM 00Pa3oM MOXKHO HCIOJIb30BAaTh HACTOsALIEEe H300peTeHHe, KakK C
JAaHHBIMH IETAISMH pealif3aluy, Tak ¥ 0e3 Hux. B apyrux ciydasx, XOpOIIO H3BECTHBIE
METOIbI, TIPOLIEAYPbI U KOMIIOHEHTBI HE OIMCAHbl NOAPOOHO, YTOOBI HE 3aTPYAHSATH U3JIUINHEE
MOHUMaHHE OCOOEHHOCTEN HACTOSIIETO H300PETEHMSI.

[0036] Kpome Toro, W3 mpUBEOESHHOTO M3JIOKEHUS SICHO, YTO M300peTeHHEe HE OrPaHUYHBAECTCS
MPUBENEHHOW peanu3aiueil. MHOTOYHCIIEHHbIE BO3MOMKHbIE MOMU(MUKAIIMKA, W3MEHEHUS,
BapUALlK M 3aMEHbI, COXPAHSIOIMUE CYyTh U (POpMy HACTOSIIEro U300pETeHHs], OUEBUIHBI IS
KBaJTM(HULIUPOBAHHBIX B MPEIMETHON O0JIACTH CIIEIIHAJIFICTOB.

[0037] Ha ®ur. 1 wusobpaxkena OJOK-cXeMa, WUTOCTPUPYIOMIAS CIIOCOO0  yIpaBlIeHUS
B3PBIBHBIMU paboTaMu COTJIaCHO HacTosieMy n3o0pereHuio. CorjiacHo 3asBIEHHOMY CIIOCO0Y,
cHayasna (pOPMHUPYIOT MPOEKT MACCOBOIO B3PbIBA, IOCIE Hero J0OABISFOT MPOEKT MacCOBOTO
B3pbIBa Ha cepsep. Jlajee, MPOEKT MACCOBOIO B3PbIBA MOJYYAKOT HA YCTPONHCTBO MCIIOJHUTEISL.
ITocne 3TOro mepenBUraloT CMEeCUTENbHO-3apsiiHas MamnHa (nanee — C3M) B mpenensl Ooka u
BBIOMpArOT OJIOK, B mpenenax koroporo Haxoxutcs C3M. BeiOnparoT ckBakuHy, OMMDKalIIyIO K
C3M B mpenenax BbiOpaHHOro Osoka, u nepensuraror C3M k BeIOpaHHOUN ckBaxkuHe. ITocne
toro, kak C3M poexana 10 CKBaKMHBI, MO3ULMOHUPYIOT C3M Han BbIOPaHHOHN CKBa)KMHOM.
W3mepstoT mapameTpbl BBIOPAHHOH CKBaXXMHbI U KOPPEKTHPYIOT TIapaMeTphbl 3apsiKeHUs
BBIODAHHOW CKB&J)KUHBI, OCHOBBIBAACh HAa W3MEPEHMAX. 3aTeM BBIIPYXKAIOT B3PbIBYATHIC
BemecTsa (najnee — BB) B BBIOpaHHYIO CKBaXXHUHY C YU4€TOM KOPPEKTUPOBKH.

[0038] [Tpu >Tame ¢GopmMHpPOBaHHS MPOEKTa MACCOBOTO B3pbIBa OOBIYHO OMPENESSIFOT METO
yIpaBJIeHUs] B3PBIBHBIMU pabOTaMM, pacrloyiokeHue 3apsnaoB BB (ImypoBbIX, CKBaKUHHBIX,
KOTJIOBBIX) B 3aBHCHMOCTH OT KOHKPETHBbIX ycijioBmii, BB, cmoco® B3pbIBaHHS M CpPEACTBO
WHHULIMUPOBAHMS 3apsia, THAMETp 3apsiga U o0OpyAOBaHUs IJisi OypeHHsl, pacyeT CKBaKUHHBIX
(ImypoBBIX, KOTJIOBBIX, HAKJIAAHBIX U AP.) 3apANOB pa3pbIXjeHHus (BbIOpOca), pacdyeT THIOBOM
CEpUM  OAHOBPEMEHHO  B3PbIBAEMBIX  3apsA[0B,  HMHTEPBAJOB  3aMelJIeHUs  IIpH
KOPOTKO3aMEJICHHOM B3PBIBAHHHM W TaPaMETPOB CETH, pacueT Oe30MacCHBIX PACCTOSHHUI IO
NOpakaroIuM (pakTopaM B3pbIBA U OMNpENENICHHE I'PAHULIbI OMIACHOW 30HBI, MEPOTIPUSTHS IS
0e30macHOrO BBIMOJIHEHUS] B3PBIBHBIMH Pa0OTaMH MpPHU BBIOPAHHOM METOJE B3PbIBHBIMU
paboramu u cnocode MHUIMKpPOBaHUS 3apsnos BB, mepeBo3ku B3pbiBUaThIX MaTepuanon. Cam
NPOEKT OOBIYHO BKJIFOYAET PACUETHO-MOSICHUTENbHYI0 WHGOpPMaLU0 U rpadudeckyro
uHpopmauuro. Pacyera-nosicaurenpHas MHGOPMALHS, B CBOIO OY€pelb, MOXKET BKJIIOYATh BCE

HeO6XOI[I/IMbIe pacHdeThl, MOACHACMBIC PUCYHKaMHU, CXCMaMH, Ta6J'II/II_IaMI/I, XAPAKTEPUCTUKAMU
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BBIOPAHHBIX B3PBIBYATHIX BEIIECTB U CPEACTB HHHULIMHUPOBAHUs, OypoBOro oOOpYHOBaHHUSL.
I'padpuueckas nHPOpMaLIUSA PEeACTaBIsiET COOOH CXeMy PaCIONIOKEHUs CKBAXHH (IIMypOB) Ha
B3pPBIBAEMOM OOBEKTE M HMX IapaMeTpbl, CXeMy MOHTaka B3PbIBHOH CETH M KOHCTPYKIIHIO
3apsiaa. B pamkax HacTosiero n3o0pereHue npennoYTHTEIbHO BKIIOUEHHE B IIPOEKT MaCCOBOTO
B3pbIBAa I€OJIOLMPOBAHHBIX OJIOKOB, BKIFOUAIOIIUI MO KpaiHell Mepe OIHY IeOJOLHPOBAHHYIO
CKBKHMHY, & TaK)Ke MapaMeTpsl 3apsukeHHst CKBaKUH (BKiodaeT tun BB, o6vem BB). B Gonee
KPYIHBIX MPOEKTaX MAacCOBOrO B3pbIBA MOTYT IENUTH OOLIWI y4acTOK MacCOBOTO B3pbIBa Ha
HECKOJIbKO OJokOB. IIpu 3TOM Kakablii OJIOK MOXKET BKJIIOYAaTh HECKOJBKO CKBAKHH. JTO BO
MHOTOM 3aBHCHT OT HMEIOIIUXCSl MOIHOCTEH, Hampumep, oT konmdectBa C3M. MoskHo,
Hanpumep, npuss3biBaTh ogHY C3M K OZHOMY HIIM Cpa3y K HECKOJbKHMM OJIoKam, 4to Oyaer
O3Ha4yaTh, YTO 3apSUKEHHUE CKBAKWH KOHKPETHOro OJioka mpom3Bogut koHKperHas C3M. Ilpu
3TOM Ha 3Tane (OPMHUPOBAHHUS TPOEKTa MAcCCOBOTO B3pbiBa pacuer o0beMoB BB moryt
NPOM3BOAUTh HAa OCHOBAHWU IO KpaiHEH Mepe HaHHBIX O TIJIyOMHE CKBaXHHBL Takxke
JOTOJHUTEIBHO MOTYT YYUTHIBATh KOOPAWHATHI CKBAKUH U TUaMeTp OypOBOTO MHCTPYMEHTA U
T.A.

[0039] ITocne opmupoBaHUS TPOEKTAa MACCOBOTO B3pbIBA €ro AOOABJSIFOT HAa CepBep s
TOBEACHUS MPOeKTa MaccoBoro B3peiBa A0 Bcex C3M. IlonyuaTe mMpoOEKT MaccCOBOTO B3pbIBA C
cepepa MoryT Ha OoproBoii kommbroTep C3M mim Ha MOOWJIBHBIA KOMITBEOTED B3PBIBHHKA.
Bo3MOkHO monydeHHe Kak BCEro IpOeKTa LEeNUKOM, Tak M 4acTsaMu. Hampumep, B ciydae
npuBsizki C3M Kk OgHOMY WM K HECKOJbKUM OJiokaM, Ha OopToBoi kommbroTep 3ToM C3M
MOIyT IepefaTh JIUIIb TOT/T€ OJIOK/-M, BKJIIOYAIOLIMECS] B IPOEKT MAacCOBOTO B3pbIBA, K
KOTOPOMY/-bIM IpuBsi3aHa 3Ta koHKpeTHass C3M. MnenTudukanmio Toro, Kakyro 4acTh MPOEKTa
kakoii C3M oTmpaBisiTh MOTYT OCYLIECTBJISITH MPU TIOMOIIU CepBepa HA OCHOBAHHUH JIAHHBIX,
BKJTFOUAIOLIMXCS B TPOEKT MACCOBOT'O B3PhIBA.

[0040] [Tocne mnoaydyeHUsT NOPOEKTa MacCOBOIO B3pbiBA WM €ro0 4YacTH Ha YCTPOMCTBO
UCTIOJTHUTENST ucnoHuTeNb (onepatop C3M) ocyinecTsisier nepensrkenue k 0yoky. [Ipu sTom
moryT nepensurate C3M, Hanpumep, Kk Ommkaiiimemy 00Ky, B ciydae ecnu Ha C3M mpurmen
NOJIHBII MPOEKT MaccoBOro B3peBa MK ecn C3M He mpuBsi3aHa K KOHKPETHOMY OJIOKY.
Wnaue, C3M nepenBurarot K OJIOKy, K KOTOPOMY OHa MPHUBSI3aHA.

[0041] ITocne nmoctmkenusi 6moka C3M BbIOMPAOT MOCTHTHYTBHIH OJIOK. DTO O3HAYAET, YTO
koHKpeTHass C3M ocymiecTBiIsieT 3apshKeHHe KOHKPETHO 3TOoro 0Omoka. 2DTO  OCOOEHHO
HeoOxonumo B ciydae, ecinu kaxaoi C3M ObuT MOJTyYeH MONHBIA MPOEKT MacCOBOTO B3PBIBA U
He Obuta ocymectsiieHa npusszka C3M k 6mokam. ITyrem Bbibopa G6moka C3M obo3HavaeT, 4To
Ha KOHKpPETHOM OJioke Tenepb padoraer koHkpeTHas C3M, T.e. MPOMCXOAMT IPHBS3bIBAHUE.

HHudpopmarmio 06 3TOM MOTYT HamlpaBIATh HA CEPBEP MPH MOMOIIM OOPTOBOTO KOMITBIOTEPA WIIN
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NpH MOMOINY MOOWIIBHOTO KOMIbIOTEpa. B 3TOM ciyuae, mHpopMmaius 0 BbIOOpe KOHKPETHOM
C3M koHKpeTHOro 0yioka MOXeT ObITh pa3ociiaHa Ha OOpTOBBIE KOMITBIOTEpPHI Apyrux C3M,
YUYaCTBYIOLIMX B 3apsDkeHUHU. B ciydae e, ecinmn koHkpeTHble C3M Obln 3apaHee MPUBSI3aHbI K
KOHKpETHBIM OJI0KaM, 3Tarl BbiOOpa o3Havaet, uro C3M npuctynuia K 3apsskeHHI0 BBIOPaHHOTO
6noka. Mudopmanms o6 3TOM Takke MOXKET OBITh OTNpPaBI€HA HA CepBep MNPU IOMOIIU
OOpPTOBOrO KOMIIBIOTEPA C LIEJBIO MOCIENYIOIEro (OPMHUPOBAHHUS OTYETHOCTH.

[0042] TTocnie BbIOOpa OJioKa BBIOUPAIOT CKBaKUHY. [IpU 3TOM BBIOMPAIOT CKBAKHHY,
HAXOJSIIIYIOCS B TpeNiesiax BIOpaHHOTro Oyioka u mpu 3ToM Omkaiimyto k C3M. B cnyuae, ecnu
OMmKalIUX CKBAKUH HECKOJBKO, MOXKET OBbITh IOCTPOEH ONTHMAJIbHBIA MapUIPyT Yepes
CKBAKUHBI Tak, 4ToObl yMmeHbinmiics pacxon TtomauBa C3M. Ilpu BbIOOpe KOHKPETHOM
CKBAKHMHBI, TTPH MIOMOIIH OOPTOBOTO KOMITBIOTEPA U MOIYJISl HABUTALIMH MOXKET OBITh TIPOJIOKEH
MapLIPYT K 3TON CKBAXKUHE.

[0043] [Tocne BeiOOpa ckBaxuabsl C3M mepenBuUraroT K BeIOpaHHOH CkBakuHe. lyis 3Toro mpu
oMoy OOPTOBOTO KOMITBIOTEPA M MOAYJIST HABUTALMU MOXET OBITh TMPOJIOKEH MapIIpyT K
BBIOPAHHOW CKBaKMHE. JTO JEJA0T HA OCHOBAHUH JAHHBIX O MPOEKTE B3PBIBA, BKIFOYAKOLIEM
re0JIOKaLIMI0 KaKIOW CKBAJKUHBI, & TaK)Ke HA OCHOBAHUH JIAHHBIX O TEOJIOKALMH KOHKPETHOM
C3M, HenpepbIBHO MOHUTOPUMBIX MOZYJIEM HaBUTALIMH.

[0044] [Io nmocTmkeHuto ckBakuHbl C3M MO3ULIMOHUPYIOT HAA HEW. DTO MOAPA3YMEBAET
nosunuonuposanue C3M Hax CKBaXXMHONH € y4eTOM reomerpuu ckBaxkuHbl U C3M Takum
oOpazom, 4To OTBepcTHE A BhIrpy3ku BB no3unmonupyercs Han CKBaKHMHOM Tak, yToObl BB B
MIPOLIECCE BBITPY3KH BBITPY’KAIHCh HAMIPSIMYIO B CKBAXKHHY.

[0045] /To mnu mocne nozunmonupoBanus C3M m3MepsIOT mapaMeTpbl BBIOPAHHOW CKBAsKHHBI.
310 HEOOXOOUMO JJIsl YTOUHEHHs MapaMeTPOB 3apsUKEHUs] CKBaXKHHBL. [IpeAnodTUTENbHO TPU
5TOM VYMTBHIBaTh MO KpaliHel Mepe NaHHble O IapaMeTpe TPEIIMHOBATOCTH CKBAKUHBL, HO
JOTOJHUTEBHO MOTYT TaKXKe M3MEpSATh INYOHMHY CKBaKHHBI, TEMIIEPATYPy TOPHOHW MOPOABI U
T.1. [locne nmpoBeAeHHBIX M3MEPEHHH MPU MOMOIIH MOOHJIBHOTO KOMITBIOTEPA KOPPEKTUPYIOT
napaMeTpbl 3apsKeHUs] KOHKPETHOM CKBa)KMHBI C YUETOM U3MEPEHHBIX JAaHHBIX. DTH MPOLECCHI
MOTYT NMPOU3BOAUTHCSA KaK aBTOMATU3UPOBAHO, TaK W IPU MOMOIIU B3PbIBHUKA. Y TOYHEHUE U
KOPPEKTUPOBKA MapaMeTPOB 3aPsKEHUS] KOHKPETHON CKBAKMHBI HEOOXOAMMBI JUTsI YMEHBIIEHHS
pacxonoB BB B xone 3apsiokeHUsl CKBaKUH IO MMPOEKTY MacCOBOTO B3PhIBA.

[0046] IIocne Toro, kak Mpou3BeNE€HAa KOPPEKTUPOBKA MAPAMETPOM 3apsKEHUs, PU MOMOLIU
C3M Beirpykaror BB B BbIOpaHHYIO CKBO)XHMHY C yUETOM CKOPPEKTHPOBAHHBIX MapaMeTpPOB
3apsKeHUs] BBIOPAHHON CKBa)KUHBL

[0047] Ha @ur. 2 wusobpaxena OJOK-CXxeMa, WUIOCTPUPYIOMIAsl CIIOCOO  yIpaBleHUs

B3PbIBHBIMHA pa6OTaMI/I C AONOJHUTCJIbHBIMHU 3TallaMH, COITIACHO HACTOSALIEMY I/I306peTeHI/IIO.
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W3obpakeHHble HAa HEH M HW)KEONMCAHHBIE STalbl MOTYT HCIOJNB30BaThC B Crocode
yIpaBJICHUs] B3PBIBHBIMH paboTaMy, B JONOJHEHHE K BBIIIEONMHUCAHHBIM CrlocobaM, 110
OTAENIBbHOCTH, B COBOKYITHOCTH U B JIFOOOI KOMOMHALNHL.

[0048] Ha sTane ¢popmupoBaHusl MPOEKTa MACCOBOTO B3PbIBA MOT'YT AOMOJIHUTENIBHO CO3/1aBaTh
CeTKy CKBAXXMH M WHIEKCUPOBATb CKBAXKMHbI B Hed. Ilpm 5TOM ceTka CKBaXUH H
MHIEKCUPOBaHNE CKBAXXHH B Hell OyayT mpeacraBieHsl B kauecTBe rpaduyeckoil nHpopmamm
IIPOEKTa MaCCOBOTO B3PbIBA.

[0049] Ha sranax nepenswkenuss C3M B mpenenbl O0ka, nepeasrkeHust C3M k BbIOpaHHOH
CKBaXMHE U mo3uiuoHupoanuss C3M Haja BBIOpaHHOW CKBa)KMHOW MJIM TIO KpalHel mepe Ha
OTHOM HX 3TUX O3TaloOB MOIYT 3a/€lCTBOBATb CHUCTEMY BBICOKOTOYHOTO IMO3UL[MOHHPOBAHMUS
(manee — CBTII). Cucrema BbicokoTouHoro nosunuoHuposanusi (CBTIT) — 3To COBOKYIMHOCTB
3JIEMEHTOB. pe(epeHTHbIC CTAHLIUH, BBIYUCIUTENBHBIA LEHTP M 3aIMUINCHHBbIE KaHAJbI CBS3H.
Onn paboTarOT Ha OCHOBE CHTHAJIOB TIIIOOANBHBIX HABHTAIIMOHHBIX CIYTHHKOBBIX CHCTEM
I'NIOHACC u GPS u co3maroT BBICOKOTOYHOE HABUTALMOHHOE TOJIE. JTO MO3BOJISIET MOJYYaTh
BBICOKOTOYHBIE KOOPAMHATHI (B IJIAHE U TI0 BBICOTE) MECTHOCTH C CAHTUMETPOBOH TOYHOCTBHIO.
[0050] Takxxe mocne Beirpy3ku BB B BBIOpaHHYIO CKBa)KHMHY, CKOPPEKTUPOBAHHBIE ITAPAMETPHI
3apsKEHUs] KOHKPETHON CKBAXKHHBI MOTYT 00ABISITh B 0a3y JaHHBIX. JTO MOXKET ObITh HYXKHO
s mocneayioomero QgopmupoBaHus ordera. IlapaMerpel 3apsDkeHHsT MOTYT  BKJIIOYATh
napameTpbl CKBKHHBI, & WMEHHO BBIIICONHUCAHHBIE TPELIMHOBATOCTh CKBAXKUHBI, INIyOHHY
CKBAJKUHBI, TEMIlepaTypy TOpPHOH MOpoAbl W T.J., a TaKXKe JaHHble O 3apsSKEHUH
HerocpeacTBeHHO. Hanpumep, nanabie 00 oObeMe U THIe BhIrpy:keHHOro BB, a Takke naHHbIe
o C3M, koropast Mpon3BOAMIIA 3aPsIIKEHHE.

[0051] 3apskeHue ckBaKHH Ha OJIOKE MOTYT MPOU3BOAUTDH LUKIMYHO. ITO MOXKET ObITh HY)KHO
muist OJIOKOB, B KOTOPBIX MPUCYTCTBYET OOJIee OMHOI CKBaXKMHBI. B 3TOM ciydae, sTambl BbIOOpa
CKB&)KHMHBI, TIEPEABIKEHUS K Hel, mo3uruonnpoBanus C3M Han Hel, u3MepeHue mapameTpoB
CKBA)KMHBI, KOPPEKTHPOBKH MapaMeTpOB 3apsDKeHUst W BeIrpy3ku BB B ckBaxkmHy Oynyt
NPOM3BOIUTHCS [HUKJIUYHO A0 TEX MOp, TOKa He OyayT 3apsoKeHbl BCE CKBKHHBI B MpeAesiax
onoka. Takxke B ciy4ae, eclid MPOEKT MAacCOBOTO B3pbIBA BKIIIOUAET OoJiee OMHOTO OJIOKA WIIH
Oonee omHOro Oynoka mpuBs3aHbBl K KOHKpeTHOHM C3M, MOTIYT LUKJIMYHO TMOBTOPSAT 3TAIlbl:
nepensmwkernss C3M B npenensl 070ka, BEIOOp Oy10Ka, BBIOOP CKBAKUHBI, EPEABIKEHHS K HEH,
nosunuonuposanuss C3M Han Hell, u3MepeHHE NapaMeTpPOB CKBaXXUHBI, KOPPEKTHUPOBKU
napameTpoB 3apsDKEHUS U BBIrPy3KH BB B ckBakuHy, 10 TeX Mop, MOKa He OyAyT 3apsKEHbI BCE
CKBAKMHBI BCEX OJIOKOB.

[0052] IIocne 3apskeHHMs BCEX CKBaXXMH IIPOEKTA MAaCCOBOTO B3pbIBA MOIYT IOJIy4aThb

napamMeTphbl 3apsizKEHUA BCEX CKBAXKUH U3 0a3bl AAHHBIX TIPH MMOMOILIHU YAAJCHHOTIO KOMIIBIOTEDA.
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310 MOXeT ObITb HYXHO 111 (popmmpoBaHusi ordera. [Ipm 5TOM IOMONHUTENBHO MOTYT
paccuuThiBaTh KO3(Q(PUIMEHT TEXHUYECKOW TOTOBHOCTH HW/WH KO3()(HULMEHT HCIIONIb30BAHHUS
0o0OpyOBaHUSI Ha OCHOBAaHUHM IIOJIYUEHHBIX JaHHbIX ©3 0as3bl naHHBIX. Koaddumuenrt
TEXHUYECKON TOTOBHOCTH — OTHOIIEHHE KOJM4YecTBa TexHu4ecku ucmpasHbix C3M k ux
CIIMCOYHOMY KOJMYECTBY, MMeEIOIIeecss Ha NPeAnpusITHH. XapakTepusyeT TIOTOBHOCTb
NOABIKHOTO COCTaBa K TPAHCIOPTHOI padoTe M MOKa3bIBAET, HACKOJBKO XOPOLIO
NOJ/Iep>KUBaeTcss  TexHudyeckoe coctosuue C3M  Ha npemnpusitun.  Koadduument
UCTIOJIb30BaHUS 00opynoBaHus — MOKa3aTeb, XapaKTePU3YIO LU CTEreHb
NPOM3BOJUTEIPHOTO HMCIIOJIb30BAHMS aKTHBHOH YaCTH MPOU3BOACTBEHHBIX OCHOBHBIX (DOHIOB.
PaccuuThiBaeTCSI MO BpPEMEHHW, MOLTHOCTH (TPOM3BOAUTEIBHOCTH) M OOBEMY BBINOJIHEHHON
pabdotel. KoadduumeHT wuCnonb30BaHUs OOOPYIOBAHHUS MO BPEMEHH OMPEAENSeTCS MyTeM
JeNeHnst BpeMeH! (akTU4ecKoi padoTsl 00OpYyAOBaHMS HA IJIAHOBBIA (OHI BPEMEHH, T. €. Ha
KOJIMYECTBO 4acOB padoThl 000PYIOBAHMS, IPEAYCMOTPEHHOE IPOEKTOM.

[0053] Takxke B xome paborel kKOHKpeTHOH C3M MOkeT MOHHTOPHUTBHCS MO KpailiHell mepe ee
ABUTATeNb TPH IOMOILIM CTOPOJKEBOTO MOAYJA. JTO MOXKET OBITh HCIIOJNIb30BAHHS IS
obecrieueHns1 NONOJMHHUTENBHON Oe3omacHocTu camoit C3M, omeparopa W B3pbeIBHHKA. Ecim
CTOPOXKEBOM MOZyJIb NOAKIOUEH K ABurarento C3M, To B ciydae BbIXOJA IBUraTelss U3 CTPOs,
CTOPOXEBOM MOAYJIb MOXKET WHHULMHMPOBAaTh aBapuiiHyro octaHoBky C3M. Hanpuwmep,
MOCPEACTBOM OCTaHOBKM ABMkeHHUA C3M u oTkiroueHus asurarens. Takke NpU MOMOIIU
CTOPO’KEBOTO MOJYJISI MOKET OBITh OIPABIEHO TPEBOXKHOE COOOLIEHHEe Ha MOOWIIBbHBIN
KOMITBIOTEP W/Mii OOPTOBOM KOMITBIOTEP W/UIIH CePBEP.

[0054] B cnyuae BriOYeHHs B CIOCOO  ymHpaBieHHMs B3pBIBHBIMH — paboTamMu  BCeX
JOTOJHUTEJBHBIX 3TAIOB, MPOUUTIOCTPUPOBAHHBIX Ha PDur. 2, cnocod Oyner oCyLIecTBISAThCS
cnenyromuM obpaszom. CHavansa GOPMHUPYIOT MPOESKT MACCOBOTO B3PbIBA, B YACTHOCTH CO3AAIOT
CETKY CKB)XKMH U MHIEKCUPYIOT CKBKUHBI. [10cie 3Toro 1006aBIsSIOT MPOEKT MACCOBOTO B3PbIBA
Ha cepsep. Jlanee, MPOEKT MacCOBOrO B3pbIBa MOJYYAKOT HAa yCTpOoWCTBO ucnonHutens. [locne
3TOrO TEPENBUTAIT CMECUTENbHO-3apsinHas mamuHa (manee — C3M) B mpenensl Ojoka u
BbIOMpArOT OJIOK, B mpenenax koroporo Haxomutcss C3M. B mpouecce nepensmxkenus C3M k
6noky ompammBatror CBTII. Beibupatror ckBakuny, Ommkaiimyro k C3M B mpenenax
BbIOpaHHOTO OJioKa, U nepensuratoT C3M k BIOpaHHOU CKBaxkuHE. B mporecce nepeaBuKeHust
C3M k ckBaxuHe ompamuBaioT CBTIIL Ilocne Toro, xak C3M poexana A0 CKBaKUHBI,
no3unuonupyroT C3M Hag BeIOpaHHOU ckBakuHOH. B mporecce nozunmonuposanus C3M Hax
ckBakuHOM omnpammusaroT CBTIIL. Jlo unu nocne MO3UMLIMOHUPOBAHHUS U3MEPSIIOT MapaMeTphl
BBIOPAaHHOW CKBQXXHHBI M KOPPEKTHPYIOT IapaMeTpbl 3apsDKeHUsT BbIOPAHHOW CKBAaKHHBI,

OCHOBBIBAsICh HAa H3MEPEHMsX. 3aTeéM BBIIPYXKAIOT B3pbIBUaThle BelecTBa (manee — BB) B
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BBIOPAHHYIO CKBRXXHHY C y4Y€TOM KOpPPEKTHPOBKH. Ilocie BBIrpYy3KM mapameTphl 3apsUKeHHS
CKBAXMHBI HOOABIAIOT B 0a3y maHHBIX. [Ipu 3TOM, 3Tarnbl BEIOOpA CKBAXKUHBI, MEPEIBIKEHUS K
Hell, nosunuonuposanuss C3M Haj Heil, U3MepeHue NapaMeTpPOB CKBAXXHHbBI, KOPPEKTUPOBKU
napamMeTpoB 3apsDKEHUs] U BBITPYy3ku BB B ckBakuHy M A00aBIEeHHUs MapaMeTpOB 3apsiKeHUs
CKBOKUHBI B 0a3y HNaHHBIX OyOyT MPOU3BOAWTHCA LHUKJIMYHO 1O TeX MOp, MOKa He OyayT
3apsDKeHbl BCE CKBAXKHMHBI B mpenenax Ojoka. ITocme Toro, xak Bce CKBaKUHBI OJIOKA HIIH
IIPOEKTAa MAaCCOBOTO B3pbIBA 3apPsDKEHBI, IMOJYYAIOT IapameTpbl 3apsDKEHUsT BCEX CKBAKUH
NPOEKTa MPU MOMOIIM YAAJEHHOTO KOMIbiOTepa. Ha OCHOBaHMM 5THX JaHHBIX (HOPMHUPYIOT
OTYeT, BKJIIOYAKOMIUN pacdeT KO3 QUIMEeHTa TEXHUYECKOH TOTOBHOCTH U KO3(duiueHra
ucnojp3oBanusi obopynosanusi. C momenta Hawana pabdorei C3M u 40 caMoro KOHIA
MoHHUTOpAT asuratenb C3M mpu momomu CTOpOkeBOro moayis. B cimyuae, ecnu gBuratenb
BBIHZET M3 CTPOsl (TMepecTaHeT HOPMAJIbHO (DYHKIMOHUPOBATDH), MPH TOMOIIH CTOPOKEBOTO
MOJyJIi WHULMHUPYIOT aBapuiiHylo ocTtaHoBKy C3M, Hampumep, MNOCPEACTBOM OCTaHOBKH
nBrskeHnst C3M U OTKIIFOYEHUS! [IBUTATEIS.

[0055] Ha @wr. 3 uzo0pakeH CXeMaTUYHBIH BUA CHCTEMbI YIIPABJICHUs B3PBIBHBIMH paboTamu
COTJIAaCHO HacTosimeMy u3oOpereHnto. CucreMa ymnpaBiIeHUS B3PbIBHBIMH Pa0OTaMH BKIFOUAET
ynaneHHslii kommneiotep 1, cepsep 2, C3M 3 u mobunpHb kKomnbrotep S. IIpu atom C3M 3
BKJIFOUaeT OOpTOBOI KoMmmbioTep 4, MOAyJib HaBurauuu 6, orcek xpaHeHuss BB ¢ BB (Ha
durypax He MokasaH) U oTBepcTue U BbIrpy3ku BB (Ha ®urypax He mokasaH. IIpu stom
yIaJeHHBbIH KOMIbIOTEp 1 CKOHQUIYypHpPOBaH C BO3MOKHOCTBIO NPOEKTUPOBAHUS MAaCCOBOTO
B3PbIBA, BKJIOYAIOIIETrO MO KpaliHell Mepe oauH OJIOK C Mo KpaiiHel mMepe OIHOHM CKBaKUHOH U
napameTpaMM 3apsDKeHMsT IS KaXKIOW CKBAKMHBL. Y NAJEHHBI KOMIbIOTEP 1 MOAKIIOYEH K
cepBepy 2. bopToBoii koMmbloTep 4 U MOOUJTBHBINM KOMITBIOTED S MPH 3TOM TaKKe MOIKIIOUEHBI
K CepBepy 2 U JIpyT K JAPYry, a MOOMJIbHBIA KOMITBIOTEP S CKOH(UTYPUPOBAH C BO3MOXKHOCTBIO
KOPPEKTUPOBKHU NAPAMETPOB 3aPSKEHUsI CKBAYKUH.

[0056] ITpu >ToM GOpPTOBOW KOMIBIOTEP 4 TPEANOYTHUTENIHLHO BHIOUPATH C YYETOM €ro Cpoka
OKyHaeMOCTH W HaJeKHOCTH. Hampumep, MOXKET HCHOJIb30BaThCSI OOPTOBOH KOMIbIOTED 4,
paboTaromuii B TemneparypHom auanaszone -40-+70 C°, a taxxke obnamaromuii 3amuroit IP67 u
BuOpo3amuroil. Hapsimy ¢ 3TUM MOXeT NPUMEHATbCS OOpPTOBOW KOMITBIOTEP 4, HMMEFOIIHI
NPOYHBIA KOPITYC M OCHAIIEHHbIH (QYHKUWU IMUPPOBAHHUA IHCKA, a TAKXKE Psi JOCTYITHBIX
uHTEep(EHCOoB 11 MHTErpalyl CO CTOPOHHMMHU ycTpoiictBamu. Takum oOpasom, OopTOBOi
kommbioTep 4 Oynmer Oonee MOMHO(PYHKIMOHATBHBIM, O€30MacHBIM M CIIOCOOHBIM O0ECTIEYHTh
paboTy oOOpyZOBaHUS B CYpPOBBIX M CIOXKHBIX YCJIOBUSIX 3KCIutyatanuu. [Ipumepom Takoro
ooproBoro kommetoTepa 4 Moxker Obitb «MCoreR2 HPy», sBIsromuiicss 3amquIneHHbIM

BBICOKOTOYHbIM KOMITBIOTCPOM.
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[0057] B kauecTBe MonyJisi HaBHrauu 6 Mmoxer siBisATbes MoaysieM GPS/I'monacc. MoskeT ObITh
CKOH(QUTYypUpPOBaH C BO3MOXHOCTBIO pabotel mo curHatam CHC TJIOHACC/GPS nu
I'NIOHACC/GPS/GALILEO ans pa3nuuHbIX YCIOBUH SKCITyatauuu. Moayias HaBUrauuu 6 rpu
3TOM JIOJDKEH OBITh MOJKJIIOYEH K CIIyTHUKOBOW CHCTEMe HaBUTaluy, OOecrevuBarolneit
U3MEPEHNE PACCTOSHUs, BPEMEHU U ONPEAeIAoLas MECTONOIOKEHNE BO BCEMUPHON CUCTEME
xoopanHar WGS 84, Cucrema HaBuranmmu paOoTaer 0O MNPHHLUIY  ONpeneseHUs
MECTOMOJIOKEHHUI MYTEM M3MEPEHUs MOMEHTOB BpPEMEHH MNpuéMa CHHXPOHU3HUPOBAHHOTO
CHUTHAJA OT HABUTALMOHHBIX CIYTHUKOB AaHTEHHOW mnotpedutens. Jlns onpeneneHus
TpéxMepHbIX koopauHaT GPS-npuéMHuKYy Hy)XHO HMETb YEThIpE YpaBHEHMs:. «PacCTOSTHHUE
PaBHO MPOU3BEIEHHIO CKOPOCTH CBETA HA Pa3HOCTh MOMEHTOB MPHEMA CUTHAJIA TIOTpeduTeNneM u
MOMEHTa €ro CHMHXPOHHOTO M3Jy4eHHst OT CIyTHUKOBY: |7 — d;| = c(t; — 1), rne d; — paguyc-
BEKTOP /-Or0 CIlyTHHKA, ; — MOMEHT BPEMEHHM TpPHUEMa CHI'HAJa j-OTO CIyTHUKA MO Yacam
noTpeOuTens, T — HEU3BECTHBII MOMEHT BPEMEHHM CHHXPOHHOTO H3JIyUYEHHUS CHUTHAjJa BCEMHU
CIIyTHMKAMH MO 4acaM MOTPeOHTeNs, ¢ — CKOPOCTb CBETA, T — HEM3BECTHBIM PamMyC-BEKTOP
notpeduTens.

[0058] Cucrema ympaBneHust B3pbIBHBIMH paboramu, mokazaHHas Ha Pur. 3, paboraer
crenyromuM obpazom. CHavama (QOPMHPYIOT TNPOEKT MAacCOBOIO B3pbIBA MPU TTOMOLIH
yIlaJeHHOro KoMmproTepa 1. 3aTeM nochbuiatoT/n00aBIsSIOT MPOEKT MAacCOBOIO B3pPbIBAa HA CEPBEP
2 npu nomolM yAaajaeHHOro kommnerotepa 1. Jlanee, mpOEKT MacCOBOrO B3pbIBA IMONYYarOT Ha
YCTPOMCTBO UCIIOJNIHUTES, T.€. Ha OOPTOBOM KOMIbBIOTEP 4 MM HA MOOMJIBHBIA KOMITBIOTEp S.
ITocne sToro nepeasuraror C3M 3 B npenensl 6J0ka 1 BRIOMpaOT OJIOK, B Mpenesnax KOTOPOro
Haxomutcss C3M 3, ompamuBasi Mpu 3TOM MOAYJb HaBUTaUuu 6. BbIOMpAIOT CKBaXKHHY,
onmmxkaiimyro k C3M 3 B npenenax BbiOpaHHOro 0Oyioka, u nepensuratoT C3M 3 k BBIOpaHHOM
CKBa)KUHE, 3a7efCTBysl IpU 3TOM Monysb HaBurauuu 6. Ilocie Toro, xkak C3M 3 moexana 1o
CKBaXMHBI, TO3ULUOHUPYIOT C3M 3 Han BHIOPaHHON CKBaKWHOH, NMPH 3TOM TaKXkKe 3aIeHCTBYSI
MOAyJib HaBuranuu 6. W3MepsroT mapamerpbl BBIODAHHOH CKBXKHUHBI W KOPPEKTHUPYIOT
napameTpsl 3apsUKEHUs BBIOPAHHOW CKBa)KMHBI, OCHOBBIBASICH HA HM3MEPEHMSX, NMPH MOMOIIU
MOOWIBHOTO KommbioTepa 5. 3ateMm BboIrpykaroT BB B BbIOpaHHYIO CKBOKHHY C Y4YETOM
KOPPEKTUPOBKH U3 oTceka xpaHeHus1 BB uepes orBepctue nis seirpy3ku BB C3M 3.

[0059] IIpu >TOM naHHBIE, CKOPPEKTHPOBAHHBIE NMPU MOMOIIA MOOHJIBHOTO KOMIBIOTEpa S,
MOT'YT TepenaBaTb Ha OOPTOBOM KoMIblOTEp 4. B npyrom BapmaHTe, B3PBIBHHK (IIOJIb30BATEIb
MOOMJIPHOTO KOMITBIOTEpPA S) MOXKET B YCTHOM Buzae npouHpopmuposats oneparopa C3M 3 o
CKOPPEKTUPOBAHHBIX NTapaMeTpax 3apsLKEeHUs.

[0060] Ha ®wur. 4 nzobpaskeH cxeMaTU4IHbIN BUJI CUCTEMBI YIIPABIEHHS B3PbIBHBIMU pabOTaMH ¢

JOTNOJHUTEIbHBIMU 3JIEMEHTAMHU COTJIACHO HacToslieMy n3o0OpereHmo. M3o0paxkeHHble Ha Hel
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Y HUKEOTIHCAHHBIE AOMOIHUTENbHbIE 3JIEMEHThI MOT'YT HCIOJb30BaThCS B CUCTEME YIIPaBJICHMUS
B3PBIBHBIMU paOOTaMu, B JOINOJIHEHHE K BBILIICONUCAHHBIM 3JIEMEHTAMHM, [0 OTAEIbHOCTH, B
COBOKYITHOCTH U B JIFOOOW KOMOWHAITUH.

[0061] OnuH U3 [OMOJHUTENBHBIX JJEMEHTOB CHUCTEMbl — CHCTEMa BBICOKOTOYHOIO
nosuunonupoBanus (manee CBTII). CBTII moxer ObITh BHEOpEHAa B CUCTEMY YIIPaBJICHUS
B3pPBIBHBIMU paboramu MOCPEACTBOM MOJKJIIOUEHUS aHTEHH BBICOKOTOYHOTO
MO3ULIMOHUPOBAHMS 7 W MOJKJIIOUEHUIO MX K MOAYJO Hapuramuu 6. Hampumep, MoxeT ObITh
ucnoabp3oBaH AByx-aHTeHHbII GNSS OEM mnpueMHHK C BO3MOXKHOCTBIO BbIIa4l KOOPAMHAT U
asumyTta. Takoii mpuemMHuk paboraer Ha mnpuemM RTK mnompaBok u uMeeT BO3MONKHOCTB
noakmouenuss no nporokoiay TCP/IP no 8 (omumonansHO A0 16) KIMEHTCKUX NPUEMHHKOB
omHoBpeMeHHO. OH mepenmaer mnompasku B Qopmate RTCM 2x, 3.x, CMR. IlonyueHHble
TaHHbIE OT CITyTHUKOB MOTYT KOHBepTHpOoBaThcs B hopmaT RINEX. JlobaBnenue 3Tux anteHH 7
K MOZYJIIO HABUTALIUU 6 MOKET MO3BOJUTH OOECTIEUUTh ONPENEIeHNE BBICOKOTOUYHBIX KOOPAUHAT
U 3HaUeHWH a3UMyTa BEKTOpa IABHKEHUs. PaboTa aHTEHH 7 MOXKET NMPOW3BOAMTCS HA YaCTOTaX
I'JIOHACC L1/L2, GPS L1/L2/L5, BeiDou B1/B2/B3, Galileo E1/E5a/ESb u T.4.

[0062] K cepBepy 2 MOKeT IOMOJHUTENLHO OBITh MOAKIFOYeHa Oa3a naHHbIX 8. ba3a maHHbIX 8
IPU 3TOM MOXKET XPAHUTh 110 KpaiHel JaHHbIE O INIyOMHE CKBAYKUH, OJTHAKO, TAKXKE B HEH MOTYT
XPaHUTb BCE MapaMeTpbl 3apsDKEHHMsT U BCE IAapaMeTpbl CKBAXKUHBL, & HMMEHHO IapamMmerp
TPEIMHOBATOCTH CKBA)XUHBI, TEMIIEPATYpPbl TOPHONH MOPOJbI CKBa’KUHBI, KOOPAUHATHI CKBAKUH,
IMaMeTp CKBAXXHH, AuameTp OypoBoro MHcTpymeHta u np. Ilpu 3TOM B 0a3y maHHBIX MOTYT
TaK)Ke 3aHOCUTBCS JaHHbIE O TOM, KakoH OypOBOH CTaHOK MpOM3BOAWI OypeHHe KOHKPETHOH
CKBakUHbI, U kakast C3M npousBoaua 3apsaKy KOHKPETHON CKBaKMHBL.

[0063] B 6a3y naHHBIX 8 maHHBIE MOTYT 3aHOCHTBCS KaK yAAJEHHBIM KOMIbIOTEpOM 1, Tak u
OopToBBIM 4 U MOOWJIBHBIM S KOMIBIOTEpaMH, B 3aBUCUMOCTH OT THIIAa JaHHbIX. Hampumep,
CKOPPEKTHUPOBAHHBIE MapaMeTPhbl 3apsKEHUsI CKBAXKUHBI U U3MEPEHHbIE MapaMeTpbl CKBaYKUHBI
MOTYT 3aHOCHUTBCSI B 0a3y MAaHHBIX 8 MOOWJIBHBIM KOMITBIOTEPOM S, OCYIIECTBIISIBIIUM
HETIOCPEACTBEHHOE M3MEpPEeHHe M KOPPeKTHPOBKY. [locie 3T maHHbIE MOTYT OBITh MOJYYEHBI
yZaJleHHbIM KOMIbIOTEpOM 1.

[0064] C3M 3 MOXKET JOMOJHUTEIBHO BKJIFOUYATh CTOPOXKEBON MOAYJb 9. CTOpokeBOI MOy JIb 9
MOXeT OBITh MOAKJIIOYEH K 0 KpaliHel ogHoN KoMmroHeHTe C3M 3, mpu 3TOM NMPenrnouTHTEIBHO
NOAKJIOUNTh €ro 1o KpaiHed mepe k nsuraremo C3M 3. B mpouecce paborer C3M 3
CTOPOXKEBOM MOAYJIb 9 MOXKET OCYLIECTBISITh MOHUTOPUHT KOMIOHEHT C3M 3, mOaK/IF0YeHHBIX
K HeMy 9. B ciydae BeIxoza U3 CTpos IO KpaHEN Mepe OJHOrO U3 MOAKIIOYEHHBIX KOMIIOHEHT,
CTOPOXKEBOM MOAYJIb 9 MOXKET MHULIMUPOBATh aBapuiinyro ocraHoBky C3M 3. Hanpumep, eciu

CTOpOXkeBOI MoAysb 9 mMoHHuTOpUT ABUraTenb C3M 3 B mponecce paOoThl, TO B Cilydae eCiu
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IBUTaTeNb MEPECTaHET HOPMAJIbHO (PYHKIHMOHHUPOBATh, CTOPOKEBOM MOAYJIb 9 00€3qBHKUT
C3M 3 nocpeacTBoM BO3AEHCTBUSA HAa JBUTATENb, a 3aT€M OTKJIIOUUT Buraresb C3M 3.

[0065] Taxxke C3M 3 MOXET [AONOJHUTENBHO BKIIOYAaTh HHTepdelicHbli Monyap 10,
NOJKJTIOUEHHBIH K OOPTOBOMY KOMITBIOTEPY 4, IUId BBOAA U BBIBOJA MH(MOPMAIMH O MPOEKTE
MaccoBoro B3peiBa. MHTepdeiicHpli Moaynb 10 MOXXeT npencTaBiaTh u3 ceds yaapOonpOvHbId
MOHHTOp, CIIOCOOHBIN BBIAEPKATh CYpPOBbIE M CIIOXKHBIE YCIOBHS SKcIutyataimu. Hampuwmep,
crocobHbIi paboTab B TemnepaTypHoM auanazone -40-+70 C°. Taxxke nHTepdeNCHBIN MOIYIb
10 MoxeT OBITb IOTMOJHHUTEIBHO OCHAIIEH PE3UCTHBHON CEHCOPHOHW MaHEJbI0, YTO MOXKET
MIO3BOJIMTh TPOM3BOAUTH paboThl ¢ HUM 10 B mepuatkax. MHTepdeiicHbiii Monyap 10 MoxkeT
ObITh BBINOJHEH CTOWKHM K 3arpsi3HEHHsIM, HAIpUMep, UMETb T'epMETUYHBIH KOPMYC, e
BO3MOXKHBIM €r0 NPHUMEHEHHUs B YCIOBHUSX IbUIM U 3arps3HeHUs. BceMu BBIIEONHCAHHbBIMU
corictBamu obsamaer MoruTop MView MB800. ITomumo storo, B Monutope MView MS800
IOCTYITHO TOIKIFOYEHHE JBYX BHIEOKAMep IUIsI MOHHUTOPHHTa OOCTAHOBKH C BO3MOKHOCTBIO
aBTOMaTH4eckoro nepeximoueHus. Oxpnako, momumo MView M800 MOryT OBITh HCIIONIB30BAHBI
U IpyTHe aHAJIOTH, BKIFOYAsl AHAJIOTH C MEHbLIEH (PYHKIIMOHAIBHOCTHIO.

[0066] Ha ®ur. 5 mnokasan mnpumep wuHTepdelica yrnpaBieHUs B3PbIBHBIMH pabOTaMH,
orobpaxkaemsbrii oneparopy C3M 3 mpu nmomomu unTepdericaoro moayist 10. O Moxer ObITh
BBITIOJIHEH M CKOH(UTYPUPOBaH JIIOOBIM 00pa3oM, OHAKO CPeAr OOsI3aTENbHBIX €r0 3JIEMEHTOB:
nmapameTpbl 3apsDKEHUs CKBAKUHBI, IapaMeTpbl CKBAKUHBI, OTOOpakeHHE TI'eOJOKALUH
BBIOpPAHHON CKBa)KHHBI, OTOOpa)KEHHE MeOJOKALUU APYTUX CKBA)KUH, OTOOPaKEHHE I'e0IOKALH
C3M 3, a Takke oToOpakeHHe 3apsKEHHBIX CKBaKHH. B ciyuae pabotsl Heckonpkux C3M 3 B
npenenax OTOOpaKeHWsI ydacTka NpH momourn uHrepdericHoro moxyis 10 moryr Taxke
orobpaxarbest apyrue C3M 3 npu momomm CHenuanbHONM WMKOHKHM. B ciydae, ecnu mpu
(OpMHpPOBaHMM TNPOEKTA MAacCOBOIO B3pbIBA NPU TMOMOIIM YIAJEHHOro KommbioTepa 1
CO3J1aBaJIM CETKY CKBAXUH M WHJCKCUPOBAIU CKBAXKUHBI B HEH, MOJ KaXXIOW CKBAXKHHON B
uHTep(etice Oyer BhIBEACH €€ MHAEKC, HATPUMep, MOCPEICTBOM HOMEpPA.

[0067] C3M 3 mpu 5TOM MOKET UMEThb HECKOJIbKO CTaTyCOB MPU OTOOOApAKEHUHU MPU MTOMOIIU
unTepdeiicnoro monyist 10: «TpancmoptupoBkay, «3ampaBka BB», «3ampaBka CKBaXHH»,
«IIpocton». Takke MOryT ObITh BBIBENEHBI JOIMOJHHUTENbHbIE CTATYyChl, HANIPUMEp, CTENEHb
ucnpaBHocTH, kKonnuecTBo BB B orceke xpanerans BB C3M 3 u 1.1. OHE MOTryT 0TOOpaskaThCst
Pa3HBbIM LIBETOM.

[0068] Cpenu BriBOmMMOI nHpopMaru onepatopy C3M 3 MOkeT BBIBOAUTHCS UHGOPMALIHS O
HOMepe TeKyLIero 0JIoka, HOMepe CKBaKUHBI, MacCe 3apsa, PaCCTOSIHUU 1O CKBaKUHBI, BBICOTE

KOJIOHKH 3apsizia, Turne/penente BB, rmyOuHe CkBa>KUHBI U T. 1.
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[0069] Cucrema ympaBneHHs B3pBIBHBIMU paOOTaMU C JONOJHHUTEIBHBIMH 3JIEMEHTAMH,
nokasanHasi Ha @ur. 4, paboraer cnepyromum oOpasoMm. CHadama (GOPMHUPYIOT MPOEKT
MacCOBOI'O B3pbIBAa IPU MOMOLIM yAaJeHHOro KommbioTepa 1. 3aTeM mocChbUIArOT/I00aBISIOT
IIPOEKT MacCOBOIO B3pbIBA Ha CEpBEp 2 IpU MOMOLIM yAaJIeHHOro kommerorepa 1. [lanee,
IPOEKT MAacCOBOTO B3pPbIBA IOJYYAOT HA YCTPOWCTBO HCIOJNHHUTENSA, T.€. Ha OOpPTOBOH
KOMITBIOTEp 4 My Ha MOOMJIBbHBIN KommbioTep 5. ITocie sToro nepensurator C3M 3 B npenesnsl
Onoka u BBIOMpAIOT OJIOK, B mpenenax koroporo Haxomutcs C3M 3, ompaiiuBasi Mpu 3TOM
MOy b HaBUrauuu 6. BriOuparoT ckBakuny, Ommkaiimyro k C3M 3 B mpeznenax BbIOPAHHOTO
6nmoka, u mepensurator C3M 3 Kk BBIOPaHHOW CKBaXKMHE, 3aJCHCTBYS MPU 3TOM MOAYJb
HaBuraiuu 6. Ilocne Toro, kak C3M 3 nmoexana A0 ckBakuHbI, mo3unuoHupyroT C3M 3 Hax
BBIOPAHHOW CKBAKHMHOW, TPU STOM TaKKe 3aJelCTBYs MOAyJb HaBurauuum 6. Bo Bpewms
nepenswkerns C3M 3 k Onoky, nepeasrkenust C3M 3 k ckBakuHe U no3unuonuposanus C3M
3 Haxg CKBaXUHOW, MOAyJb HaBUrauMu 6 ONpamMBaeT aHTEHHbl BBICOKOTOYHOIO
NO3ULMOHUpOBaHus 7. H3MepsiroT mapaMeTpbl BBIOPAHHOH CKBOKHUHBI W KOPPEKTHUPYIOT
napameTpsl 3apsDKEHUS] BBIOPAHHOH CKBa)KUHBI, OCHOBBIBASICH HA M3MEPEHUSX, NMPU TOMOIIH
MOOMJIBHOTO KommbioTepa 5. 3ateMm BboIrpykaroT BB B BBIOpaHHYIO CKBOKHHY C Y4ETOM
KOPPEKTUPOBKHU U3 OTceka xpaHeHus BB uepes oreepctue nis Beirpysku BB C3M 3. Ilocne
3apsKEHUS] KaXKIOM CKBaKUHBI, MOOMJIbHBIM KOMITBIOTEP S OTMpaBIIsieT AaHHBIE O MapameTpax
CKBQXMHBI M TapaMmeTpax 3apsbkeHus B 0a3y nanHbeix 8. Ilpm stom B xome paborer C3M 3
CTOPOXKEBOM MOAyNb 9, MOAKIIOUEHHBIH K MO KpailiHell mepe ogHOMy kommoHeHTy C3M 3,
OCYILECTBIISIET MOHUTOPUHI 3TOrO KOMIIOHEHTa M, B CJIy4ae BbIXOJA KOMIIOHEHTa U3 CTpos,
UHULMHUpyeT aBapuiiHyro octanoBky C3M 3. Tawxke B xome paborer C3M 3 Goprosoii
KOMITBIOTED 4 BBIBOIUT JaHHBIE O MPOEKTE MAcCOBOTO B3pbiBa ornepatopy C3M 3 mpu nmomoru
uHTepdeiicHoro moayJs 10.

[0070] Ha ®ur. 6 wusobpaxkeHa OJOK-CXeMa, WUTIOCTPUPYIOIIAS CIIOCO0  yIpaBleHUs
OypoB3pbiBHEIMU paboTamu. Criocob ynpasieHHus OypOB3phIBHBIMH Pa00OTaMHU BKIIFOYAET CIIOCO0
YIpaBJICHUs] B3PBIBHBIMH pa0OTaMH, OIHAKO MPEABAPUTENLHO (OPMHPOBAHUIO TIPOEKTA
MacCOBOTO B3PbIBa OCYIIECTBIISIIOT NPEABAPUTENbHOE OypeHHe MpH MOMOIINA OypOBOrO CTaHKA.
ABTOMAaTH3UPOBAHHOE OypeHHe BKJIFOYAaeT MO KpailHel Mepe CIEAYIOLIHE STarbl. TeHeparus
YIPABJSIOLIEr0 CUrHANa MPHU MOMOLIY YCTPONWCTBA COMPSDKEHUs, OTIPaBKa CreHEPUPOBAHHOIO
YIPaBISAIOMET0 CHrHajla Ha OypoOBOH CTaHOK NPH IOMOINM YCTPOHCTBA COMPSDKEHHUS W
UCTIOJIHEHHE KOMaH/bl MPU MOMOIIM YCTPOHCTBa comnpspkeHus. Ilpu 3ToM B mpouecce paboTh
MOHUTOPSIT 110 KpalHel Mepe O1H U3 KOMIIOHEHT OypOBOTO CTaHKa IPH IMTOMOIIH CTOPOKEBOTO
MozayJIst OypoOBOro CTaHKa W MHULUHPYIOT aBAPUHHYKO OCTAHOBKY IPHU IOMOLIM CTOPOXKEBOTO

MoayJst OypOBOro CTaHKa.
19



[0071] ITpu >TOoM BeCh MPOLIECC ABTOMATH3MPOBAHHOTO OYypEHUST MOXKET MPOU3BOIUTHCS
crenyromuM obpazom. Ha mepBom stame ¢GopMHupyrOT KOMaHAy Uil OypoOBOro CTaHKa IPH
NOMOIIM YJAJIEHHOro KoMIibioTepa. Jlanmee, mocpeacTBoM OecrpOBOIHOM CETH OTIPABISIOT
KoMaHay Ha OypoBoii craHok (manee — BC) mpu momoIm yaaleHHOro KoMmneioTepa. bopTosoii
xomneioTep bC, Brmouaromuiics B bC, mony4yaer koMaHAy M OTIIPABIISIET €€ Ha yCTPOMCTBO
conpsbkeHust. [locnme MOMydeHHst yCTPOWCTBOM —CONPsDKEHHMsS KOMaHAbI OT OOpPTOBOrO
komnbioTepa bC, ycTpoHCTBO cOmMpsibkeHUs TeHepUpyeT YIPaBJSIFOIINM CUTHAJI U OTIIPABIISIET
CreHepHpOBaHHbIM ynpaBisromnii curHan Ha bC, B 4aCTHOCTHM Ha €ro HCIOJIHUTENIbHBIE
mexaHm3MbL. [locne yero komanga ucnogssiercs. Ilpu stom, B mpouecce paboTel OypoBOro
CTaHka cTopokeBod Monynb BC MOHUTOPUT MO KpailHel Mepe OAMH W3 €ro KOMIIOHEHT U
UHUIMMPYET aBapUiiHYI0 OCTAHOBKY, B CJIydae BBIXOJA U3 CTPOsl MO KpaiiHel Mepe OJHOro u3
HUX. B mepByro ouepens, croposkeBoil Moaynb bC monutopur Goprosoil kommbetrotep BC u
YCTPOMCTBO COMpsIKEHUs, HO TaKXXe HMMeeT BO3MOKHOCTb MOHUTOPUTBH KaXAblH KOMIIOHEHT
OypoBoro cranka. Komanmamu st OypoBOro CTaHKa, NOJIYYa€MBIMH OT VAAJEHHOTO
KOMITBIOTEPA, MOTYT SIBJIITBCSI KOMAH/IbI HA TIEpEIBIDKEHNE W/ Ha OypeHue.

[0072] ITpr TOCTyIUJIEHUH KOMAaHIbI HAa TMEPENBIDKEHWE K KOHKPETHOW TOuke OOpTOBOH
xkommnbroTep BC cHavana onpenenser MapmpyT ABHKEHUS ¢ KOHEYHBIM IOJIOKEHHEM OypOBOTO
CTaHKa, 3aTeM JeIUT 3TOT MAapLIPyT Ha OTAETbHBIE CErMEHThl Npoxoma Hu (opmupyer
NOCJIEI0BATEIbHOCTh KOMAHJ] Ha YCTPONCTBO CONPSDKEHHUs, a 3aTeM MepeaaéT 3TH KOMaHbl Ha
YCTPOMCTBO CONPSIKEHMUSI.

[0073] OnHOBpeMEeHHO € OmpeneNeHHeM MapLIpyTa, AeJeHHeM MapuipyTta, (GopMUpOBaHUEM
IIOCJIEIOBATEIbBHOCTY  KOMAHA W OTHPaBKOH C(HOPMHUPOBAHHBIX KOMAHJA  HENPEPBIBHO
PaCCUMTHIBAIOT TEKyLIee MOJOKeHHe OypOBOrO CTaHKA B PEAJbHOM BPEMEHH NPU MOMOIIU
aHTEeHH BBICOKOTOYHOM HaBurauuu bC, nmonay4aroT naHHbIE C aHTEHH BBICOKOTOYHON HaBHUTallUU
bC Ha ciyTHUKOBBIN pecuBep U AeNaroT MOMPABKU B MOCIEN0BATENIbHOCTH KOMaH ] IIPU MOMOLIH
6oproBoro kommeroTepa bC. Takke MOmMpaBKM B TOCJIEAOBATENILHOCTH KOMAHJ BHOCST Ha
OCHOBAaHUHU [aHHBIX, TOJIYYEHHBIX OT pPagapoOB W/WIM COHAPOB W/WIM JIHOAPOB CHUCTEMBI
NPEAOTBPAIICHUS CTOJKHOBEHUH, M JAHHBIX, TOJYYEHHBIX OT CHUCTEMBI BUACOHAOIIONEHUSL.
Hanpumep, ecnm kamepbl CHCTEMBI BUACOHAOMIONEHHUS (PUKCUPYIOT TNPENSTCTBUE HA MYTH
IABUKEHUsI, MPOMCXOAUT Iepepacdyér MaplipyTa A0 HaMEUEHHOM TOYKM U BbINOJHIETCS
CyOaNropuTM € MOCIEAYIOIUM BO3BPATOM K OCHOBHOMY AJITOPUTMY JBFIKEHHSL.

[0074] B xauecTBe KOMaH/bl HA MEPEIBUKEHUE MOXKET AABAThCS KOMAaHa HAa «MEPEMELIEHUE»
W/WITN «HaBeIEHUE» W/WIIN KrOPU30HTHPOBaHHE» OypoBoro cranka. I[on komaHIoN «mepemere-
HHUE» TOHMMAETCs TepeBHKeHne OypOBOrO CTaHKA OT TEKYINEro IMOJOXKEHHUS K IeNIEBOMY,

HampuMep, K cienyrolen ckBaxkuHe. llepen MHULMUPOBAHMEM KOMAaHAbl «IEPEMELIECHUS
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YCTPOMCTBO COMNPSKEHUS OIpAlMBAeT AHTEHHbl BBICOKOTOYHON Hasuranuu bC, natumku-
MHKJIMHOMETPBI, CUCTEMY IPEIOTBPALeHHsI CTOJIKHOBEHHH 1 OopToBoii komneroTep BC. bopTo-
BOI KOMITBIOTEP B 3TOM CJIyudae ONpalluBaAETCs O MapamMeTpax MaplipyTa.
[0075] ITocne mocTreHHs] KOOPAUHAT CKBaKMHBI HEOOXOUMO KOPPEKTHO PACIIONIOKHUTH Oypo-
BOMW CTAHOK HaJ HEH MOJ MPAaBHJIbHBIM YIJIOM, a3UMYTOM, 3apaHee PacCUUTAB MOJIOXKEHUE Oypo-
BOIO CTaBa IOCJIE TOPU3OHTUpOBaHMA. llepen MHULMUPOBAHMEM KOMAHIbl «HABEIEHUE)
YCTPOMCTBO COMPSDKEHHUS OINMpAlluBAaeT AHTEHHbI BBICOKOTOYHON Hasuranuu bC, narumku-
WHKJIMHOMETPBI, CHCTEMY MPEIOTBPALEHHsI CTOJIKHOBEHH 1 OopToBoi kommeioTep BC. BopTto-
Boi1 kommibroTep bC B 3TOM ciydae onmpalimuBaeTcsi O napaMmeTpax CKBa’KHUHBL
[0076] TTon kOMaHIOWM «TOPU3OHTHUPOBAHUEY TTOHUMAETCS MOJHATHE TIAT(POPMBI HA TOMKpPATaX
C LENbI0 BBIPABHUBAHUS OTHOCUTEJIBHO TOPU30HTA Ui YCTOWYHBOIO TOJOXKEHHS OypOBOTO
craHka npu Oypenun. [lepen MHULIMUPOBAHMEM KOMAaHbl «TOPU30HTUPOBAHHE» YCTPOWUCTBO
COTIPSIKEHUsI ONPALINBAET JaTYUKU-UHKIMHOMETPBL
[0077] B xauecTBe KOMaHABI HA OypeHHE YAAJEHHBIM KOMIIBIOTEPOM MOXKET 1aBaThCsl KOMaHA
Ha «OypeHHe» W/ Ui KHapaluBaHUe» U/ U «pa3doopy.
[0078] ITon komaHmoii «OypeHHe» IOHMMAETCs HEMOCPEACTBEHHOE 3ariyOieHne OypoBOro
MHCTPYMEHTA Ha 3a/aHHYIO INIyOWHY NMyTEM BpaleHHs, MPOAYBKU CKBAKHHBI BO3LYXOM HWJIH
BOJIOM M JTaBJIEHHEM Ha 3a00H, T.€. ONyCKaHue Bpawaress ¢ ycuianeM. Ilepen nHUIMUpOBaHUEM
KOMaHIbl «OypeHue» yCTPOHCTBO COMPSKEHMs OIPALINBAET AATYUKH-UHKIMHOMETPBI, JaTYUKU
JABJICHUs, KOHLIEBbIE MAAaTYMKH, HMIIYJIbCHbIE NAaTYMKU M JAaTUYUKU ABurarens. JlaTuuku
ABUTaTeNsl BXOAAT B CUCTEMY KOHTPOJISL ABUTATeNs, KOTOpasl SIBJSETCs IUTATHOM CHUCTEMOM
KOMIIBFOTEPHOTO ABUraress. B kadecTse 1aTYMKOB ABUraTesss MOTYT IMPUCYTCTBOBATh NATUUKU
JaBJIEHHs MacJia W/ WU JaTYUKHA 000pOTa U T.1.
[0079] B cnydae, ecnu mocje 3aBeplieHus KOMaHAbI «OypeHUe» OKa3bIBAETCS, YTO CKBAXKHUHA
Hy)kHa Oojee riyOOKas, TOCBUIAIOTCS KOMAaHAbl  «HApallMBaHUE» U  «pa3dop».
«HapammBanue» — omnepauus yIIMHEHUsT OypOBOrO CTaBa NYTEM PacKPyYUBAHHS
BpaliaTessi U MEePBOH IITAHTH mocyie (PUKCAIMU TOCIEOHEH KIFOYOM CTPAruBaHUS, MOIHSITHS
BpalaTessi HaBepX, HAKPYUMBAHUS BTOPOH, TPETbeH W T.A. IITAHTH U3 OapabaHa Kapyceian Ha
BpallaTeb M 3aT€M Ha TEPBYIO LITAHTY, NOCJIE 4ero OypeHue mpononkaercs: nanbiie. MoxkeT
CIIYYUTBCS TAKOE, YTO BTOpas ILITaHra 3a0ypuBaeTcs HE Ha BCIO JUIMHY, a Ha HEKOTOPBIX
CKBOKMHAX M BOBCE HE Tpedyercsi. ITO MOXKET ObITh CBA3aHO JTHOO ¢ OCOOCHHOCTSIMU 3aJIeTaHus
nopox, MO0 ¢ YKJIOHOM caMoro Oiioka. «Pa30op» — oOpaTHasi onepaiusi, KOria HIKHSIS IITAHTa,
T.€. BTOpasi OT Bpaljaress, Takke (QUKCUPYETCs, OTKPYUHBAETCS BEPXHsIA U YCTAHABJIMBAETCS
oOparHo B Oapaban kapycenu. Ecnu mranr Obu10 Oosbliie 2, TO oneparusi MOBTOPSIETCS, TTOKa B

KJIKOYE CTparuBaHusd HE OCTAHCTCA CaMasl IEpBasl LITaHTd, HA KOTOPYHO HAKpPYyUCHaA LIapOLIKa
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mnbo nmomnoro. OHa He pazbupaercs, a ocTaércsi Ha Bpamareie. llepen WHUIUHPOBAHHEM
KOMAaHIbl «HapaIlUBaHUE» W/UIH «pa3dop» YCTPOUCTBO COMPSIKEHHs ONPAIINBAET ONPAIINBAET
JATYUKU-UHKIMHOMETPBI, AATUUKM [aBJIEHUS, KOHLEBblE NaTYMKU, WUMITYJIbCHbIE AATUYUKU U
JATYUKU JBUTATEIS.

[0080] B3pbiBHBIE pabOTHI SBJISAIOTCS YacThiO OypOB3pbIBHBIX padOT. BypoB3peiBHBIE paboTHI,
IIOMHMO B3PBIBHBIX PadoOT, TaKkke BKJIIOYAIOT B ceOs mpouecchl Oypenus. B xone Oypenus npu
noMoIu OypoBOro CTaHka co3maroTcs (mpoOypHBAaKOTCS) CKBaKMHBI, KOTOpbIE —Jajiee
3apsukatorcsi BB mpu momomu C3M. Ilpu npoBeneHun OypOB3pBIBHBIX pabOT MPOWU3BOAMTCS
TUIAHUPOBaHUE OYpOBBIX padoT (BUIBI CKBAKUH, UX AHAMETP, PACCTOSHUE MEXKAY CKBAKUHAMH,
ryOMHa W Tak Jdajee), NMOArOTOBKA K B3PbIBY (3apsoKaHHE B3pPbIBUATBHIX BEIIECTB, 3a00WKa
CKBA)XMH, MOHTHPOBAHHME B3PBIBHOW CETH W TaK Jajee), MHULUUPOBAHHE M TPOU3BEICHHE
B3pBbIBA.

[0081] Ha ®wur. 7 uzoOpakeH CXEMaTHUYHBIA BUZ CHCTEMBl YIMPaBJIECHUS OYypOB3PBIBHBIMU
paboramu coriacHo HacrosimeMmy u3obOpereHuro. Cucrema ynpaBieHHs OypOB3PBIBHBIMHU
paboTamu BKIIFOYAET yaajeHHbI komnbroTep 1, cepsep 2, C3M 3 1 MOOMIIbHBIN KOMITBIOTED S.
ITpu 5rom C3M 3 BIrO49aeT OOpTOBOH KOMITBIOTEP 4, MOIYJIb HABUTAIMHU 6, OTCeK XpaHeHus: BB
¢ BB (#a ®@urypax He mokas3aH) u oTBepcTue 1 BeIrpy3ku BB (Ha @urypax ne nokasas. Ilpu
5TOM yJaJeHHbIH KoMmbioTep 1 CKOHQUIYPUPOBaH C BO3MOKHOCTBIO IPOEKTHPOBAHMUS
MacCOBOT'O B3pbIBa, BKJIFOYAOLIErO MO KpaiiHel mepe OonuH OJIOK ¢ MO KpaiiHedl mepe OmHOU
CKBAXXMHOU U TapameTpaMH 3apsDKeHHs JUIsl KaXIAOW CKBAXXUHBIL. Y JAJEHHBIA KOMIBIOTED 1
MOJKJTIOUEH K cepBepy 2. BopToBoit koMmbroTep 4 1 MOOHIIbHBIN KOMIIBIOTEP S MPH 3TOM TaKKe
NOAKJIFOYEHB! K CepBepy 2 M JAPYT K APYTy, a MOOWJIbHBIH KOMITBIOTEP S CKOH(HUIYypUPOBaH C
BO3MOXKHOCTBIO KOPPEKTHUPOBKH NapaMeTpoB 3apsikeHus ckBakuH. [Ipu 3ToM K cepBepy 2 Takxke
noakmoueH OypoBoii craHok (manee — BC) 11, BkIrOHaromMii mo KpaiiHeH Mepe yCTPOMCTBO
comnpsikenust 13 u ctoposkeBoit moayis bC 12.

[0082] Cucrema ympasneHusi OypoB3pbIBHBIMU padoTamu, mokasaHHas Ha @ur. 7, paboraer
ceayrImuM o0pa3oM. Y TaleHHbIH KOMITBIOTEP (POPMHPYET KOMaHABbI it OypoBoro cranka 11
U oTmpasisieT uX Ha 6oprosoii komnbtoTep bC. boprosoii komnetoTep BC dopmupyer komanay
JUIsl YCTPOMCTBA CompsbkeHHMs 13 W OTHpaBisieT KOMAaHAYy HAa YCTPOMCTBO compsibkeHus 13.
YerpolicTBo conpskeHus 13, B CBOXO odepe/b, IEPEeBOANUT KOMAHAY B YIPABJIOLIUN CUTHAI U
OTHpPABISIET YNPABISIFOIIUK CHUTHAJ HAa HCIIOJHUTENbHBbIE MeXaHU3Mbl OypoBoro cranka 11.
ITocne mposeneHust OypoBBIX padOT (HOPMHUPYIOT MPOEKT MAaCcCOBOTO B3pbIBA MPU MOMOIIU
yIaJeHHOro KoMmbioTepa 1. 3areM nmocbutatoT/n00aBIsSIOT MPOSKT MAaCCOBOIO B3pPbIBAa HA CEPBEP
2 mpu MOMOIIM YAAJNEHHOrO KoMIbioTepa 1 mocpencTsom GecripoBopHOro coenuHenus. Jlanee,

IPOEKT MAacCOBOTO B3pbIBa IOJYYAaOT HA YCTPOWCTBO WUCIOJNHHUTENsA, T.€. Ha OOpTOBOM
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KOMIIBIOTED 4 WM Ha MOOMIIBHBI KOMITBIOTEDP 5 MOCPENCTBOM OECHPOBOIHOIO COETUHEHUS.
ITocne storo nepensuraror C3M 3 B npenensl O0J0ka U BBIOUPAOT OJIOK, B Mpenenax KOTOPOro
Haxomutcs C3M 3, ompamuBas Mpu 3TOM MOAYJb HaBuUrauuu 6. BpiOuparoT CKBaKHUHY,
ommxaiimyro k C3M 3 B npenenax BeIOpaHHOro Osioka, u nepensuratoT C3M 3 k BBIOpaHHOI
CKBA)XKMHE, 337€MCTBYsI IpU 3TOM MonyJib HaBurauuu 6. ITocne toro, kak C3M 3 noexana no
CKBaKUHBI, TO3ULHOHUPYIOT C3M 3 Hax BBIOpaHHOI CKBaKMHOH, IIPU 3TOM TaKXKe 3aIeHCTBYS
MonyJsib HaBuranuu 6. Bo Bpems nepensmwkenuss C3M 3 k Onoky, nepensmwxkenus C3M 3 k
ckBaknHe W mo3uruonnpoBanus C3M 3 Haj CKBaAKMHOM, MOAYJIb HaBUTAIUU 6 ONpaIimBaeT
AHTEHHBI BBICOKOTOYHOTO MO3UIMOHUPOBaHUS 7. MI3MepsIoT mapameTpsl BBIOPAHHON CKBaYKHHBI
U KOPPEKTHPYIOT MapaMeTpPhl 3apsuKEHHsI BBIOPAHHOM CKBAKUHBI, OCHOBBIBASICH HA M3MEPEHHUSX,
NpU MMOMOIIKM MOOWJIBHOTO KOMIbloTepa S. 3areM BoITpy)atoT BB B BBIOpaHHYIO CKBa)KHHY C
y4eTOM KOPPEKTHUPOBKU U3 oTceka xpaHeHust BB uepes orBepcTue nis Beirpy3ku BB C3M 3.
[0083] YcTpoiicTBo compsikeHusi 13 MOXeT OBITh BBITOJHEHO C BO3MOJKHOCTBIO T'€HEPALUU
IIAPOTHO-UMITYJIbCHOH MOZIYJSIUHM W/WUJIM TOKOBBIX CHUTHAJIOB W/WJIM JUCKPETHBIX CHTHAJIOB
w/mmn komaHg no CAN-mporokony. T.K. pasHble HCHOJHHUTEIbHbIE MEXAHH3Mbl NMPHHUMAIOT
pa3Hble THIIBI CHTHAJOB B KAuyeCTBE KOMAaHJ, YCTPOMCTBY CONpPSDKEHHS HEOOXOIMMO
npeoOpa3oBbIBATH NOJYYEHHbBIE KOMAHBI B MOAXOASIINE Il ONPEAEICHHOTO UCIIOTHUTENBHOTO
MeXaHU3Ma CUTHajbl. TakuM o0pa3oM, MaHHOE YCTPOHCTBO CONPSDKEHHS MOXKET OTAaBaTh
KOMaHJIbl BCEM UCIIOIHUTENBbHBIM MexaHusmaM bC, a Taxke nojaydaTe OT HUX OOpaTHYIO CBSI3b.
[0084] JIroOble KOMIOHEHTHI CHCTEMBbI YIPaBJIEHUS B3PbIBHBIMH padOTaMH M CHCTEMBI
ynpaBiieHus: OypoB3pBIBHBIMH pab0OTaMH MOTYT OBITh MOAKJIIOYEHBI IPYT K APYTY IOCPEICTBOM
IPOBOJTHOTO HMJIM OECIPOBOAHOTO COeNUHEHUs. becnpoBomHOe CoeqMHEeHNe, HCIIONb3yeMOoe IS
COEMHEHUs] PA3JINYHBIX KOMIIOHEHT CHUCTEMbI YIPABJICHUS B3PBIBHBIMH PabOTaMU U CHCTEMBI
yrnpaBieHus: OypOB3pBIBHBIMH  paboTamMu, MOXKET OBITh  PeajH30BAaHO  HECKOJbKHMHU
TEXHOJIOTUSIMH, B 3aBUCHMOCTH OT MaclITa0OB y4acTka BeaeHus pabor. Hampumep, MoryT ObITh
UCTIOJIb30BaHbI JIOKabHbIE OecripoBonHble ceTt WLAN, Takue, kak Hanpumep Wi-Fi. B ciaydae
Oosiee MacmTabOHOrO ydacTKa MOTYT HCIOJIb30BaThCS OECIPOBOAHBIE CETH MaciuTada ropoaa
WMAN, rakuwe xak, Hampumep, WIMAX. Takke MOTyT HCHOJIB30BAThCS TJIOOATHHBIE
oecripoBognbie cetn WWAN, nanpumep, CSD, GPRS, EDGE, EV-DO, HSPA, UMTS, LTE,
LTE Advanced u ap.

[0085] Bce BhII€ONIICAHHBIE OMOJHUTENbHBIE 3Tamlbl CHoco0a YHPaBISHHUS B3PBIBHBIMU
paboTamMu MOTYT TakXe ObITh HCIIOJIb30BaHbl B KAUECTBE IOIMOJHHUTEIBHBIX STAllOB B CHCTEME
ynpaBieHus: OypOB3pBIBHBIMU  pa0oTaMu. AHAJOTMYHO Ui CHUCTEMBbI  YIPABJICHHUS

6ypOB3prBHbIMI/I pa6OTaMI/II BCC€ JONMOJHUTECJIbHBIC 3JICMEHTDBI CUCTEMbI YIIPABJICHUS B3PbIBHBIMU

23



paboTamMH MOTYT HCHOJB30BATBCS B KA4EeCTBE MOMOJHHUTEIBHBIX JJEMEHTOB CHUCTEMBI
yrpaBJieHus1 OypOB3PbIBHBIMU pabOTaMu.

[0086] B HacTosimux MmaTepuanax 3asBKM INPEACTABICHO MPEANOYTUTENBHOE PaCKpPbITHE
OCYLIECTBJICHUS 3asiBJIEHHOIO TEXHUYECKOrO PELIEHUs, KOTOPOE HE NOJIKHO UCIIOIB30BAThCS KaK
OrpaHUYMBAIOLIEE UHBIE, YACTHBIE BOIUIOLICHUS €r0 peaan3alii, KOTOPbIEe HE BBIXOIAT 32 PaMKH
3arpamyBaeMoro 00beMa MPaBOBOW OXPaHbl M SIBJSIFOTCS OYEBHIAHBIMH ISl CIIEL[HAJHCTOB B

COOTBETCTBYIOLIEH 001aCTH TEXHHUKH.
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dopmya uzobpereHus
I. Crioco0 yripaBnieHHst B3pbIBHBIMU pab0OTaMu, 110 KOTOPOMY
¢ (OpMHUPYIOT MPOEKT MACCOBOTO B3PbIBA, BKIIIOUAIOIIUI MO KpailHel Mepe OnuH OJIOK C
IO KpaliHeW Mepe OAHOW CKBAXKMHOW AJIsl 3apsAAKH U MapaMeTpbl 3apspKeHUs U KaXKIOu
CKBaKMHBI, IPU NOMOUIN yAAJIE€HHOTO KOMIIBIOTEPA,
e 100aBISIFOT MPOEKT MACCOBOTO B3pbIBAa HA CEPBEP NMPHU IMOMOIIY YAAIEHHOTO KOMITBIOTE-
pa,
® [IOJIy4alOT IPOEKT MaCCOBOTO B3PHIBA,
® MEPEeNBUTAIOT CMECHTEIBHO-3APSIHYI0 MAIIUHY TaK, YTOOBI CMECUTENIbHO-3apsiiHAs Ma-
IIMHA HAXOAWJIACh B Mpeesiax 0JIoKa;
e BBIOMpAIOT OJIOK, B Mpeesax KOTOPOro HAXOAUTCS CMECHTEIbHO-3apsAHAs MALTUHA, IS
3apsAIKHY,
e BBHIOMPAIOT CKBAXXHMHY, HAXOMSALIYIOCS B Mpezesax BbIOpaHHOro OJIOKa M MPU 3TOM Haxo-
JSIIIYIOCS. HA HAMMEHBIIEM PACCTOSHUM OT CMECUTEIbHO-3aPsIAHON MAIlNHBI,
® [EPEeIBUTAIOT CMECUTENIbHO-3aPSIAHYIO0 MAIIMHY B CTOPOHY BbIOPAHHOM CKBa)KUHBI,
® TO3UILHOHUPYIOT CMECUTENIbHO-3aPSIIHYI0 MAIIUHY HaJ BBIOPAHHOM CKBA)KWHOM TaK, YTO
B3pbIBUATbIE BEILECTBA W3 OTBEPCTUSl CMECUTEIbHO-3apSAAHON MAallWHBI Ji BBITPY3KH
B3PBIBYATHIX BEIECTB OYIYT BBIMPYKATHCS B CKBAKUHY,
® U3MEPSIOT MapaMeTpbl BHIOPAHHOHN CKBasKUHBI,
® KOPPEKTHUPYIOT MapaMeTphbl 3apsDKEHHs] BBIOPAHHON CKBAXKMHBI HA OCHOBAHHHM M3MEpEH-
HBIX IIAPAMETPOB BBIOPAHHOM CKBAKUHBI ITPH TIOMOIIN MOOMJIBHOTO KOMIIBIOTEPA,
® BBIIPY’KAIOT B3PbIBUATHIE BELIECTBA B BLIOPAHHYIO CKBAKUHY.
2. Crnioco0 ympasiieHus1 B3pbIBHBIMU pa0OTaMH MO 1. 1, OTIIMYAIOLIUICS T€M, YTO STarbl MO-
cJie BbIOOpa 0JI0Ka MOBTOPSIFOT IO TEX TOp, TIOKA He OYAYT 3apsKeHbl BCE CKBAXKUHBI B OJIOKE.
3. Crniocob ynpasieHus B3pbIBHBIMU padoTamu 110 M. |, OTJIMYAOIIUICS TEM, YTO Ha Tanax
NEePeBIKEHNs] U MO3ULHOHUPOBAHUS CMECUTENbHO-3apSANHON MAIlWHbI NPUMEHSIOT CHCTEMY
BBICOKOTOYHOI'O NO3ULIMOHUPOBAHMUS.
4. Crnioco0 ympaBiieHUs] B3PbIBHBIMU Pa0OTaMH 1O 1. 1, OTIMYAIOIIUIICS TE€M, YTO Ha 3Tare
KOPPEKTHUPOBaHUS MapaMeTPOB 3apsKeHUs] CKBaXKMHBI YUUTBIBAIOT 10 KpaiiHel Mepe mapamerp
TPELIMHOBATOCTH BBIOPAHHON CKBasKUHBI.
5. Crnioco0 ympaBiieHHsT B3PbIBHBIMU pa0OTaMH 1O 1. 1, OTIMYAIOIIWIACS TE€M, YTO HA JTare
(bopMHUpOBaHUS NMPOEKTAa MACCOBOTO B3PbIBA MPOHM3BOIAT pacdeT 0ObEMOB B3PBIBUATOrO Belle-

CTBa HAa OCHOBAHHH I10 KpailHe! Mepe NaHHBIX O MTyOnHE CKBa’KUH.
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6. Crnioco0 yrpaBiieHUsT B3PbIBHBIMU pa0OTaMH 11O I1. 1, OTIMYAIOIIWIACS T€M, YTO HA JTare
(opMHUpPOBaHUS POEKTa MAaCCOBOTO B3pPbIBA CO3MAIOT CETKY CKBAKUH B OJIOKE M HMHIAEKCHPYIOT
CKBA KMHBIL.
7. Crioco0® ympaBneHust B3pbIBHBIMU paboTamu 1o 1. 1, OTIMYArOIMMHCS Te€M, UTO IOCHe
JTamna BbIMPY3KU B3PBIBYATOIO BELIECTBA B CKBAXKUHY AOOABISAIOT MapaMeTphbl 3apsKeHUs CKBa-
’KUHBI B 0a3y HaHHBIX TP TOMOLIN OOPTOBOTO KOMITBIOTEPA.
8. Crnioco0® ympaBiieHus1 B3pbIBHBIMU padOTaMH MO M. 7, OTJIMYAOIIMKCS TE€M, YTO MOCIe
sTana A00aBJIEHHs MAPAMETPOB 3aPsKEHUS BCEX CKBAXKHMH OJioKa B 0a3y NaHHBIX MOJIYYarOT AaH-
HbIE O TAPAMETPAX 3aPsKEHUs BCEX CKBAXXUH IIPU MOMOIIM YAAJIEHHOIO KOMIIBIOTEPA.
9. Crnioco0 ympaBiieHUs] B3PbIBHBIMU pabOTaMH 1O 1. 8, OTJIMYAIOIIMIACS TEM, YTO Ha OCHO-
BaHWMH TMOJYYCHHBIX JAaHHBIX O MapaMeTpax 3apsDKEHUs] BCEX CKBaKUH PACCUUTHIBAIOT KO3 du-
[IUEHT TEXHUYECKOW TOTOBHOCTH M KO3(PPHULHUEHT HUCIIOIB30BaHUS O0OPYAOBAHUS.
10. Crioco® ympaBieHus: B3pbIBHBIME padoTaMu 110 1. 1, OTIIMYAOLINIICSA TEM, YTO B IPOLIEC-
ce paboThl CMECUTENBbHO-3aPAIHON MAIIMHBI IPU MTOMOIIU CTOPOKEBOTO MOIYJISI MOHHTOPST I10
KpaliHEeld Mepe IBUraTellb CMECUTENbHO-3aPsAHON MAIIUHBIL.
11.  Cucrema ynpasieHus B3pbIBHBIMU pab0TaMH, BKIIFOUAIOLIAS:
® VyJaJeHHbI KOMIBIOTEP, CKOH(UIYPUPOBAHHBIH C BO3MOXHOCTBIO MPOEKTHPOBAHUS
MacCOBOTO B3pbIBa, BKJIIOYAIOIIErO MO KpalHeil Mepe ofauH OJIOK ¢ 1Mo KpalHeil Mepe OJHON
CKBXKMHOU U MapaMeTPaMHU 3apsKEHUS A1 KaXI0W CKBAXKUHBL,
e cepsep, NOAKIKOYEHHBIN K YIAJEHHOMY KOMITBIOTEPY,

e [0 KpaliHell Mepe OJHY CMECUTENbHO-3aPSAAHYI0 MAIINHY, BKJIOYAIOIIYI0 MO KpalHen

Mepe:
o OOpPTOBOI KOMIBIOTEP, MOAKIIOUYEHHBIH K CEPBEPY;
o OTCEK XPAHEHUs! B3PbIBUATHIX BELIECTB C B3PHIBYATHIMU BEIECTBAMU,
o OTBEPCTHUE JUIS BHITPY3KH B3PbIBUATHIX BEIIECTB,;
o MOAYJIb HABUTALIUH; 1

e MOOWJIBbHBIN KOMIBIOTEP, MOAKIIOYEHHBIH K CepBepy M K OOPTOBOMY KOMITBIOTEPY MO-
cpeacTBoM OeCrpOBOIHON CBS3H, CKOH(UTYPUPOBAHHBIN ¢ BO3MOKHOCTBIO KOPPEKTUPOBKH
NapameTPOB 3aPSKEHUs] CKBAYKUH.
12. CucreMa ynpaBiieHUs] B3pbIBHBIME padoTtamu 1o 1. 11, OTIUYaromascs TeM, 4TO MOAYJIb
HABUTaLMU AOTOJHUTEIBHO BKIKYAET CUCTEMY BBICOKOTOYHOIO MO3ULIMOHUPOBAHUS.
13. Cucrema ynpasieHus: B3pbIBHBIMU padotaMu 1o 1. 11, oTnuyaromascst Tem, 4To yaaneH-
HBII KOMIIBIOTEP BBIMIOJHEH C BO3MOXKHOCTBIO CO3/IaHUSI CETKH CKBAXKUH B OJIOKE M MHIEKCHPO-

BaHUA CKBA’XHUH B IMPOCKTE MaCCOBOI'O B3PhbIBA.
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14. Cucrtema ynpaBieHHs B3pbIBHBIMU pabotamu o 1. 11, oTnuuaromascs TeM, 4To cepBep
BKJIIOYAeT 0a3y JaHHBIX.

15. Cucrema ympaBineHHs B3pbIBHBIMH pa0oTamu 1o 1. 14, oTiauuaromascs TeMm, 4yTo 0asa
JAHHBIX BKJIIOYAET IO KpaiiHel Mepe NaHHbIe O TITyOUHEe CKBa)KUH.

16. Cucrema ympaBieHus: B3pbIBHBIMU paboTamu 1o M. 14, oTiauyaromascs TeMm, 4to 0asa
JaHHBIX CKOH(UTI'YPUPOBAHA C BO3MOXXHOCTBIO OOABJICHHUS JaHHBIX OOPTOBBIM KOMITBIOTEPOM U
MOJIyYE€HUs! TaHHBIX YAJEHHBIM KOMIIBIOTEPOM.

17. Cucrema yrnpaBiieHUs: B3pbIBHBIMH paboTamu 1o 1. 11, oTiauuaromascs TeM, 4To CMeCH-
TEJIbHO-3apsiiHasl MAIMHA AOMOJHUTENBHO BKJIIOYAET CTOPOXKEBOM MOAYJb, MOAKIIOYEHHBIA K
JBUTATENI0 CMECUTENIbHO-3aPAIHON MALIMHBI U BBINOJHEHHBINA ¢ BO3MOXKHOCTBK) €r0 MOHHUTO-
puHra.

18. Cucrema yrpaBieHHs B3pbIBHBIMH padoTaMu 1o 1. 17, OTIMYArOIascs TeM, 4TO CTOPO-
JKE€BOH MOJYJIb BBINOJHEH C BO3MOXKHOCTBK) NHULIMUPOBAHUS ABAPUMHON OCTaHOBKHU.

19. Crnocob ympaBieHuss OypOB3pBIBHBIMU Pa0OTaMM, BKITIOUAIOIIUN CIOCOO yTpaBlieHUs
B3PBIBHBIMU pa0OTaMH 1O 1. 1, OTIMYAOLIMIACS TEM, YTO NPEABAPUTEIHHO (OPMHUPOBAHHUIO MTPO-
€KTa MaCcCOBOI'O B3PbIBA!

® OCYULIECTBJSIFOT aBTOMATH3UPOBAHHOE OypeHHe MpU MOMOIIU OypOBOTO CTaHKA, BKIFOYAs

STambl:
o TeHepaly yIPaBJSOLIero CUrHajia Mpy MOMOIIY YCTPONHCTBA CONMPSLKEHUS,
o OTIPAaBKHU CT€HEPHUPOBAHHOIO YIPABJIAIOIIErO CUrHaja Ha OypoBOH CTaHOK IpU

MIOMOIIM YCTPONUCTBA CONPSIKEHMUS,

o UCTIOJTHEHMs] KOMAHbl TP MOMOLIU YCTPONCTBA CONPSKEHMS,
npu4eM B mporecce paboThl MOHUTOPSAT O KpaifHel Mepe OMH U3 KOMIIOHEHT OypOBOTO CTaHKa
NPU TIOMOLIH CTOPOKEBOrO MOAYJisi OypOBOrO CTaHKA M WHULMHUPYIOT aBAPHIHYIO OCTAHOBKY
P TOMOIIH CTOPOKEBOTO MOIYJIsI OYyPOBOTO CTaHKA.
20.  Cucrema ympayieHHss OypOB3pBIBHBIMU padOTaMM, BKJIOYAIOINAS CUCTEMY YIPaBJICHUS
B3PBIBHBIMU paboTamu 1o 1. 11, oTiHuaroImascs TeM, 4To BKIIOYAET MO KpaiHel Mepe onuH Oy-
POBOI CTAHOK, BKJIFOYAIOLIUI YCTPONUCTBO COMPSIKEHUs], OOPTOBOI KOMITBIOTEP OYpOBOrO CTaHKA
U CTOPOXKEBOW MOAYJb, MPUYEM YCTPOHCTBO CONPSIKEHHS MOIKIFOYEHO K OOPTOBOMY KOMITBIO-
Tepy OypoBOro craHka U K OypOBOMY CTaHKY M OCYIIECTBIISIET yIpaBieHHe OypOBBIM CTAHKOM
MOCPEACTBOM I'€HEPALlUd CUTHAJIOB, a CTOPOXKEBOH MOAYJb BBINOJHEH C BO3MOXHOCTBK) MOHH-
TOPUHra MO KpaliHeW Mepe OIHOTO M3 KOMIIOHEHT OypOBOTO CTaHKAa W WHUIMALIUU aBapUHHON

OCTaHOBKH CHUCTCMBI.
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21. Cucrema ympasienust OypoB3pbIBHbIMU padotamu o 1. 20, OTIMYAIOINASCS TEM, YTO
YCTPOWCTBO COMNPSDKEHUS BBIMOJHEHO C BO3MOXKHOCTBEO TeHepauuu komaHa 1o CAN-

IPOTOKOJTY.
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