OT3bIB
opHuUHATBLHOIO ONMOHEHTA
KaHIMIaTa TEXHUYEeCKHX HaykK, AoleHTa Bonrunoit JironMuiel BeeBonoaoBHe

Ha auccepTaldoHHYIO paboty I'yceBa MiBaHa AnexcaHapoBuya

«IIpuMeHeHHEe pOOOTOTEXHUYECKUX CPEJICTB ISl TYIIEHHs MOXKapoB Ha 0OBbEKTaxX
HEPTreTHKHY, MPEJICTaBICHHYIO HA COUCKaHUE YUYEHOU CTEeNeHH KaHIu1aTa
TEXHUYECKHX HaykK no crneuunanbHOCcTH 05.26.03 — «IloxapHas U NpOMBILLICHHAs

6e30MacHOCTEY (TeXHHYECKHEe HayKH, OTpacilb JHepreTHKa)

AKTYalbHOCTb TeMbl HCCJI€IOBAHHUSA

HuccepraunonHas pabora ['yceBa MBana AnekcaHapoBHYa MOCBSILEHA HcCie-
JIOBAaHUIO BOMPOCOB, CBS3aHHBIX C pa3pabOTKOW U NMpHMEHEeHHeM poOOTOTEXHHYe-
CKHX CPEJCTB U1l TYLIEHHS MOXXapoB Ha 0ObEKTaX IHEPIreTUKH.

[Toxxapel U aBapuM, NPOUCXOIALIME HAa OOBEKTaX IHEPreTHKH, MPEeACTaBISIOT
CEPBE3HYI0 yrpo3y AJIs JIML, NPUHUMAIOLIMX YYaCTHUH B MX JUKBHAALMH, MPU 3TOM
BBH/ly CJOXHOW IJIAHUPOBKH M OOJBLIOTO KOJHYECTBA TOpIOYEd Harpy3KH | moxap
MOXeT OBICTPO pacnpoCTPaHUThCS U PHOOPECTH 3HAYMTENbHBIE pa3Mepsl. B ‘013;131/1 C
3THM BO3HHMKAe€T HEOOXOAMMOCTH €ro OBbICTpeHIlero TyLIeHHs, KOTOopas BO MHOIOM
JIOCTHUTaeTCs 3a CYET MOJAuM OTHETyIIAIIMX BELIeCTB B 30HY ropeHus. B uensax xe
obecrneyeHus MoAaYM OTHETYIIAIIMX BEIIECTB B YCJIOBUSAX BO3HHMKAIOIIUX yrpo3 cJle-
AyeT MpeaycMaTpuBaTh NNpUMEHEHHE pPOOOTOTEXHHYECKHUX CPEJCTB, CIIOCOOHBIX 3a-
MEHHUTB YeJIOBEeKa Ha OMAacHBIX yyacTkax pador. }

B cBs3u ¢ 3THM, LeJIbI0 paboThl ABIIOCE 00OCHOBaHHE NMPUMEHEHHs pOOOTO-
TEXHHYECKHX CPEICTB JJIs TYLIEHHUS [10XKapOB Ha 00BEKTaX IHEPTreTHKU

J1s1 1oCTHXKEHHs MOCTaBIeHHOH Liesid B paboTe ObUTH pellieHbl CIIeAYIonHe 3a-
Aaym:

— MPOBEJIEH aHaJIM3 NOXKapoB U aBapui, NPOUCXOIMBIINX Ha 0OBbEKTax IHEpre-

THKH, H BbISIBJICHBI 0COOEHHOCTH HX JIUKBHUJAIlHUH,

L F)BAR i AR A ICLS



— 000CHOBaHBI nmapamMeTpsl, BIUAKOINHEC HAa TAKTUKO-TEXHHYECKHUC XapP,KTepI/I-

CTHKH POOOTOTEXHHYECKOTO CpEACTBa MOXKAPOTYLICHHUs, pa3pabaTbiBaeMOro s

\
— NIPOBECIOCHBI UCCJICAOBAHUA THAPABIHYCCKUX XAPAKTCPHUCTHK CUCTEM ‘HOIla‘-II/I

00BEKTOB YHEPTETHKH;

OTHETYUIANIHWX BEIIECTB, HHTETPHPOBAHHBIX B KOHCTPYKLHIO POOOTOTEXHHUECKOTO
CpEACTBA MOXKAPOTYLIEHHS;

— pa3paboTaH OMBITHBIN 0Opa3ell MOOMIBHOTO POOOTOTEXHUYECKOTO CPEACTBA
NPUMEHHUMOTrO AJIsl MOXKAPOTYLIEHUSI HA 00BEKTaX IHEPTreTHUKHY;

— pa3paboTaHbl TAKTHYECKHE MpPHEMBI HCIOJIB30BAaHUS MOOUJIBHBIX pPOOOTO-
TEXHUYECKUX CPEJACTB ISl TYLIEHUS TIOKAPOB HA 0OBEKTAX IHEPTETUKH.

OcHoBHbIE pe3yJIbTaThl pab0Thbl, HX HOBH3HA U 10CTOBEPHOCTD

OcCHOBHBIE pe3y/bTaThl AMCCEPTALMU OMyOHMKOBaHbl B BUae 20 Hay4YHBIX pa-
60T, B TOM YHCJie 5 — B pelIeH3UPYEMbIX HAY4YHBIX H3JaHHSAX, BKJIIOYEHHBIX B Iepe-
yeHb BAK Poccun. [lybnukauuu cBUAETENBCTBYIOT O AOCTATOYHOM IMOJIHOTE OCBe-
IIEHUS PE3YIbTATOB AUCCEPTAMOHHON pabOThl B HAYYHOM COOOIIECTRE.

O6GOCHOBaHHOCTh U JOCTOBEPHOCTh HAYYHBIX IMOJIOKEHHM, BBIBOJOB M PEKO-
MEHJALHH, NPEACTABICHHBIX B JUCCEPTALIMOHHON paboTe, NOCTUTraNach: 00OCHOBAH-
HOCTBIO BBIOOpa MapaMeTpOB U KPUTEPHEB, MO3BOJSIONIMX CPaBHUBATh TEOpPETUYE-
CKHE U 3KCIEPHUMEHTAJIbHbIE JAaHHBIC; UCIOJb30BAHUEM B IKCIEPHMEHTAIBHBIX HC-
CJIEIOBAHUAX COBPEMEHHBIX MTOBEPEHHBIX U3MEPUTEIIBHBIX MPHOOPOB U U3MEPUTEIb-
HOH anmnapaTypsl, 06eCle4ynBalOIIUX JOCTATOYHYK TOYHOCTh M3MEPEHHIA; BHYTPEH-
HEeW HENMPOTHBOPEYMBOCTBHIO JAHHBIX M HUX COTJIACOBAHHOCTHIO C JAHHBIMHM APYIHX
HCCIIeI0BaTENECH.

Hayuynast HOBH3Ha pa0oThl H €€ NpakTHYECKAs 3HAYHMOCTh 3aKJIIOYAIOTCH
B CJIEYIOLLEM:

1. ObocHoBaHa 1€1€CO00Pa3HOCTh MPUMEHEHHS MOOHIBHOW POOOTOTEXHUKH
IU1s1 TYLIEHUS TI0’KApOB Ha 00bEKTaX YHEPTreTHKH;

2. BniepBhle onpefieieHbl TOKH YTEYKH II0 CTPYe CMECH BOIbI M abpa3uBa

3. O6ocHOBaHBI MaTEMATHYECKHE 3aBUCHMOCTH T10 OMPENEIEHUIO TOKA YTEYKH

10 CTPYC BOJbI U CMECH B 3aBUCHMOCTH OT paCCTOSIHUSA H HAIIPAXKCHUA,



4. Pa3paboTaH U3MepHTENbHBIA KOMIUIEKC AJI ONpEAeI€HUs] THAPaABIHYECKUX

YCTaHOBOK NOYKapOTYILEHHUsI C THAP0adpa3suBHOMN PE3KO; ‘

6. O6ocHOBaHbI TpeOOBaHHUA K KOHCTPYKIIMU U pa3paboTaH OnbITHRIA 00paszel

XapaKTePUCTUK YCTAHOBOK MOXXapOTYILEHHs C THAP0adpa3sBHON PE3KOM;

5. OnpenesneHsl THAPaBIHYECKHE XapaKTEPUCTUKH HACOCHO-PYKaBHBIX CHCTEM

MOOMIIBHOTO pOGOTOTEXHHYECKOTO CPEACTBa, MPeAHA3HAYEHHOTO IS TYLIEHHs I10-
KapoB Ha O0BEKTaX IHEPreTHKH;

7. PazpaGoTaHel METOAUYECKHE PEKOMEHIALMHI, HANIPaBIeHHBIE Ha obecrneye-
HUE TEXHOJOTHH MOXAPOTYIIEHUsI Ha OObEKTax JHEPreTHKH 3a CYET NMPUMEHEHUS
MOOMIIBHBIX POOOTOTEXHUYECKUX CPEACTB MOXKAPOTYILIEHHS. |

CtpykTypa n 00beM padoThl

JucceprauMoHHas paboTa COCTOUT U3 BBEIEHHs, YETHIPEX IJIaB, 3aKJIIOUEHMS,
CIIMCKa TUTepaTyphl U3 138 HauMeHOBaHUI U BOCHbMH NPHIOKEHHH, H3JI0)KEHHBIX Ha
215 cTpaHHIax TekcTa, BKJIOYAKOLIETo B cedst 25 tabuui u 65 pucyHkoB. TekcT quc-
cepTanyy, TabNHIbl U PUCYHKH TIIATEJIBbHO OTpaboOTaHbl U B ICHOH (hopMe mepesaroT
CYTh M COZI€pXKaHUE BBITOJHEHHON paboTEHI.

Bo BBeaennu aBTOpOoM OblIa 0DOCHOBaHa aKTyaJbHOCTh pabOThI, MOKa3aHa
CTeneHb €€ pa3pabOTaHHOCTH, CHOPMYJIUPOBAHBI IIeJb, TIPEIMET, OOBEKT M 3aJaud
MCCIIeIOBaHus, NI0OKa3aHa Hay4yHas HOBH3Ha paloThl, ee TeopeTHUecKas U MpaKTHue-
CKas 3Ha4YMMOCTb, MPEACTABIECHbl METOHOJOTHS U METOJbl MCCIENOBAHHUA, a TAKKE
CTETNIEHb JOCTOBEPHOCTH NOJyUYEHHBIX Pe3yJIbTaTOB U UX anpodalius.

B mepBo# riyiaBe npoBeeH aHaNIM3 MOXXApOB M aBapuii, MPOMCXOIUBIIMX Ha
00BEKTax 3HEPreTHKH, B pe3yJibTaTe KOTOPOro ObLIM BBISBJIEHB OCOOEHHOCTH BO3-
HUKHOBEHHS U MTPOTEKAHMs M0XKAPOB, PACCMOTPEHbl OCHOBHBIE BUJIBI PabOT KOTOpbIE
HEeO00XOMMO BBINOIHATH JUIs JTMKBUAALMK 0Xapa, TAKXKe ObLIU NPOaHaIU3UPOBaHbI

0COOEHHOCTH NPUMEHEHUS! POOOTOTEXHUUECKUX CPEICTB MPH TYIIEHWH MOXAPOB U

nukBuganud YC 4To Mmo3BOMIO cAeNaTh BBIBOA O HEOOXOAWMOCTH pa3pabOTKU W
NPUMEHEHUS! POOOTOTEXHUYECKUX CPEACTB Uil TYLIEHHS I[IOXKApOB Ha OOBEKTax

OHEPreTHKH.



|
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Bropas rinaBa auccepraunu Oblja MOCBAIIEHA [TOAOOPY CPEACTB n0>|(<ap0Ty-
LIeHWs] U UCCJIEIOBaHUSM BO3MOXXHOCTH MPUMEHEHUS BBIOPAHHBIX CPEICTB lrIpI/I Ty-
LIEHUHU [OXAPOB 3JIEKTPOOOOPYIOBaHMS HAXOMSIIErOCs O[] HAMpPSKEHUEM. inOBe-
JNEHHbIE HCCIEA0BaHMs TIO3BOJIUIM HE TOJBKO ONpPENEIIUTh 3HAYEHUs BO3HI/I]TaIOIHI/IX
TOKOB YTE€UKH, HO U OMpENeNIUTh YCIOBHS Oe30macHON paboThl 1J1s1 yYaCTHHKOB Ty
LIeHus noxapa. [IpoBeaeHHbIe HccIeA0BaHMS MTO3BOJIMIA YCTAHOBUTH BO3MOXHOCTD
[IPUMEHEHHUs] POOOTOTEXHUUECKOTO CPEACTBA COBMECTHO C BBIOPaHHBIM CPEICTBOM
NOXXApOTYyLIEHUs NIPU TYLIEHHH MOXapoB 3JIeKTpoobopynoBaHus. B paMkax IBTopoii
rjaBbl ObLI HCCIIEAOBAH MapaMeTp TATOBBIX YCHIIMM, KOTOPBIM AODKHO 00J1a1aTh po-
OOTOTEXHUYECKOE CPEACTBO AJI TPAHCMOPTUPOBKH PYKaBHBIX JIMHUM MPHU IBIXKEHUU
10 MecTa noxapa. Mccienosanuch pykaBHbIE THHUM TpeX TUIIOPa3MEPOB, TPAHCIIOP-
THPOBKA KOTOPBIX OCYIIECTBIIAJIACH 10 TPEM Hauboliee pacpoCTPaHEHHBIM MOBEPX-
HOCTSAM O0OBEKTa 3HEpPreTUKU. B pe3ynbpTare NMpoBedEHHBIX HCCIIEAOBaHHM ObLIO
YCTaHOBJIEHO 3Ha4YeHUe TaArosoro ycuiaus He meHee 1000 H, kotopoe obecnieuut BbI-
X0 poOOTOTEXHUYECKOrO CPEACTBA HA MAKCUMAJIBHYIO IO yAaJ€HHOCTH OT aBTOMO-
OUJIA TOUKY [MOJa4Yd OrHETYILLAIIHX BELIECTB.

B Tperbeii riaase 6bU10 IPOBeAEHO HCCIIeIOBaHUE, HAMpaBieHHOE Ha OIpeje-
JIeHHe TUIPaBIMYECKUX XapaKTepUCTUK MPH MojJadye OrHeTYLIANIMX BELIECTB|B BUJE
BOABI U cMecH BOAbl U abpa3uBa. OCOOEHHOCTHIO UCCIIENOBAaHUI SABJISAIOCE TO, UTO
TPaHCMIOPTHPOBAaHHE PacCMaTPHUBAEMBIX BEIIECTB OCYILIECTBIISJIOCH MPH AaBIEHUH
30 MIla a ckopocTk MOTOKa Ha BBIXOJE COCTaBisia 0KoJo 200 M/c, 4TO BBIBBIBAJIO
OTpelieNIeHHbIE TPYIHOCTHU IIPH IPOBEAEHUH SKCTIEPUMEHTANIBHBIX HCCIEOBAHUM.

Hccrnenosanne ruipaBlInYecKHX XapaKTEPUCTHK CHCTEM TMOXKAPOTYIIEHHS C
rUApoabpa3vBHON PE3KOi pelao 3a1avy onpeaeeHus TAKTHYECKUX BO3MOXKHOCTEM
POOOTOTEXHMYECKHUX CPEJICTB, OCHALIEHHBIX YCTAHOBKOH MOXAPOTYLIEHHS ¢ FUAPO-
abpa3uBHOI pe3koi. OCHOBHOM TaKTHYECKOH BO3MOXHOCTBHIO SIBJISETCS MpeAebHas
YAaneHHOCTh pOOOTOTEXHUYECKOTO CPEACTBA OT MOXAPHOTO aBTOMOOKIIS HA KOTOPOMH

COXPaHAIOTCA paCXOAHO-HAINIOPHBIE XapaKTECPUCTHKH CpE€ACTBa HOXapOTYUICHHS. Ha

NpEaCIbHYO JAJIbHOCTE IOJAYH OTHETYILIAIUX BEIIIECTB BIHSAIOT I[TIOTEPHU HAIIopa.



Jlns onpenesieHus MpeaeabHON NaJbHOCTH MOAAYH U yCIOBHI paboTocnocob-
HOCTH CHCTEM IOXApPOTYIIEHHs aBTOPOM paboThl ObL1 pazpaboTaH MCTIBITATEIIbHbIN
CTEH]l, XapaKTEPUCTUKH KOTOPOTO IO3BOJISAIOT MPOBOJUTH HCCIIENOBAaHMs B|auana-
30He no gasineHuto ot 0 1o 40 MIla u paboTaTh ¢ abpa3uBHBIMH cpeaaMy. B .)e3ynb-
TaTe NPOBEAEHHBIX HCCIIENOBAHMM YAAIOCh ONpeaeuTh KO3GPUIUMEHT rUApaBiIHye-
CKOrO0 TpeHHS, XapaKTepu3YIOUIUH MOTepH Hamopa MpUH TPaHCIOPTHPOBKE %)rHeTy-
IIalllMX BEIIeCTB MpH 3aJaHHBIX YCJIOBHAX. BbUIM omnpeneneHbl 3HA4Y€HHUs TOTEPb
JaBJIEHUs NIpU nojaadve AByXda3zHoro nortoka (cMecu Boabl U abpa3uba), nponéBeﬂeHa
X TeOpeTHYecKas OLlEHKa, KOTopas NoKa3aja XOpOIIYyI0 CXOIUMOCTh IKCIIEpUMEH-
TaJbHBIX WM TEOPETUYECKHX AAHHBIX. BbUIM ompenaeneHbl MNpeaesbHble NabHOCTH
TPAHCIIOPTUPOBKH OTHETYIIAIIMX BELIECTB, KOTOpble COCTAaBUIH: Boja — B17 M,
cmecs — 290 m.

B 4yerBepToOili riaBe NpUBOAATCS HAyYHO-OOOCHOBaHHBbIE TPEOOBAHHS K KOH-
CTPYKLIMH MOOUIIBHOH pOOOTOTEXHUKU MOXKAPOTYILIEHHUS, KOTOPBIE JIETJH B OCHOBY
CO3[aHMsl ONBITHOIO OOpa3la poOOTOTEXHHYECKOrOo CpPEeACTBa, NMpedHA3HAYEHHOIrO
IJIS1 TYLIEHHUsl M0XapoB HAa OObEeKTax IHEepreTukd. PaccMOTpeHBI TaKTHYECKHE OCO-
OEHHOCTH ero NpuMeHeHHs.

B 3akii04eHnH chopMyIMpOBaHbl OCHOBHBIE BBIBOJBI M PEKOMEHAALIMH, T10-
Jy4Y€HHbIE B XOJ€ BBIIIOJIHEHUS JUCCEPTALHOHHON pabOThI.

B xayecTBe 3ameuaHHH 110 CYIIECTBY OUCCEPTALMOHHON paboOThl HeoHxOomaM-
MO OTMETHUTH CJIeAYIOIIEeE:

1. He B monHOl Mepe pacKpbIThl OCOGEHHOCTH BIIMSHUS KOHCHCTEHIIMH TBEp-
ABIX YaCTHLl Ha 3()(EKTHBHOCTh PabOThI YCTAHOBKH MOXAPOTYIIEHHS ¢ TUapoabpa-
3UBHOW PE3KOM, HHTEIPUPOBAHHON B KOHCTPYKLHIO pOOOTOTEXHUYECKOTO CPEACTBA.

B kayeCcTBe mpeaJioskeHHsl MO CYIIECTBY JUCCEPTAIMOHHON paboOThl HEOOXO-
AUMO OTMETHTh, YTO [jis 60Jiee MIMPOKOro OXBaTa BOIPOCOB OMNpEAEIEHUs THAPAB-
JTMYECKUX XapaKTEPUCTHK CPEACTB TPAHCIIOPTHPOBKH M IMOAAYH OrHETYIIALIUX Be-
IIECTB B BUJE CMECH BOJbl M abpa3uBa noapobHee pacKpbITh 06JaCTh, CBA3AHHYIO C

OLICHKOH pacnpeaeJacHus TBEepAbIX YaCTHULl 10 CEUYEHUIO MTOTOKA.



OTMeueHHbIe B OT3bIBE 3aMEYaHUS M IPEJIOKEHUSI HE CHIDKAIOT OOLIyO To-
JIOKUTENIBHYIO OLEHKY paboThl, a yKa3bIBAatOT Ha MOTEHIMAJ IS AaJbHEHIIEro u3y-
YEHHUs U pa3BUTHUS TaHHOTO HAYYHOTO HaIlpaBJICHUS.

3akJ04eHne

Hucceprannonnas pabora I'yceBa MBana AnexcanapoBuda «IIpumeneHue po-
DOTOTEXHHUYECKUX CPEACTB JJIS TYLIEHHs MOKAapOB Ha OOBEKTAaX YHEPreTUKUY SABJIs-
€TCS 3aBEpPUIEHHONW HayYHO-KBaJU(PUKALMOHHON paboTol, B KOTOPO# MOTYUYEHBI HO-
BbI€ SMIIMPHUYECKHE JAaHHBIE U pa3paboTaHbl HOBbIE TEOPETUUECKHUE TOJIOKEHHUS, CO-
BOKYIIHOCTh KOTOPBIX MOYKHO KBaJH(ULIMPOBATh KaK HOBBIH BKJIAJ] B Pa3BUTHE OCHOB
M0’KapHOM M ITPOMBILUIEHHOH 0€30M1aCHOCTH OOBEKTOB IHEPTETHKH.

Ilo conepxanuto, Hay4YHOH U NPAKTUYECKON 3HAYMMOCTH Pe3yJILTaTOB paboTa
«ITpuMeHenre poOOTOTEXHUYECKUX CPENCTB VIS TYILIEHUS TI0KapoB Ha OOBEKTax
3HEPreTHUKN» COOTBETCTBYET TpeOOBaHUAM, NpUBeAeHHBIM B IloctanoBnenun Ilpa-
BuTeNnbCTBa PO 0T 24 centsabps 2013 r. Ne 842 «O nopsjake NpucCy®IeHUs yUeHbIX
crerneHei», a ee aBrop, I'yceB MBan AnekcaHipoBHY, 3acily)KUBAaeT MPUCYKAECHHS
€My YYCHOH CTENEHH KaH[uJaTa TEXHMUYECKUX HayK 1o creluansHoctd 05.26.03 —
«IloxapHas u npomellIeHHas 6€30MacHOCTEY (TEXHUYECKHE HAyKH, OTPacib 3HEp-

reTuka).

HoLeHT kadenpsl ruapaBIMKu

U THPOTEXHUYECKOTO CTPOUTELCTBA

HUY MI'CY

KaHIMIaT TEXHUYECKUX HAYK, TOLEHT JI.B. Bosruna
«E» s elx 2018 r
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