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AHHoTanus. PaccmaTprBaoTCs BayKHbIE TPOOJIEMbI MPOMBILIUIEHHOM 0€30MacCHOCTH Ha TOPHBIX
MPEANPUATHAX B KOHTEKCTE 3alIUThl MAITUH U OIEpaTOPOB OT BUOpaIuu u myma. BuOpamwst sBs-
€TCsl OAHON U3 OCHOBHBIX IPUYUH pa3pyLICHUs MallliH, 000pyI0BaHUs, 3JaHUN U COOPYKEHUH, OHa
YMEHBIIIAET JIOJITOBEYHOCTh M HaE&KHOCTh MAIIIMH, HAPYIIAET PEXKUM HX PaOOTHI, YXYIIIaeT TEXHO-
JIOTUYECKHH mporiecc. Bubpamus u mrym oka3bIBalOT BpeIHOE BO3/CHCTBHE HA YETIOBEKA-0NepaTopa,
Ha ero (pU3HONIOTHYECcKOe U MCUXOJIOTUYECKOE COCTOSHUE; BUOPALIMOHHAS TATOJIOTUSI CTOUT HA BTO-
pom mecTe (TIoclie MBIIEBBIX) cpean mpodeccHoHabHBIX 3a00ieBaHui. PaccMaTpuBaroTCst mpruopu-
TETHBIC HAay4YHbIC HAIIPaBIICHUS IO MpolbiieMe obecrieueHus: 0€30MacHOCTH MALIMH U COOPYKEHHIA:
pa3BUTHE METOJOB U KPUTEPUEB OLIEHKH O€30MacHOCTH U pHUCKa; pa3paboTKa M pa3BUTHE METOOB
3aIUThl KPUTUIECKH BAKHBIX 00BEKTOB OT MPUOPUTETHBIX TEXHOTEHHBIX aBapuil U KaTacTpod; pas-
paboTKa MHOTOKPHUTEPHUATBHBIX TOAXOJ0B K MpolOsieMe Oe30macHOCTH; pa3padOTKa METOJOB W
CPEICTB 3aIIUTHI 00CTYKUBAOIIETO TIEPCOHAIIA, MAIIIMH ¥ 000PYAOBaHUS, 3JaHUI U COOPYKEHHIA OT
JeHCTBUSI UHTEHCUBHBIX BHOPAIMOHHBIX HATPY30K C MCIIOJIH30BAHHEM 3JIACTOMEPHBIX 3JIEMEHTOB.
OpHUM U3 HAMPABJICHUH PEIICHUS dTOU MPOOJIEMBI SIBIISIETCS pa3paboTKa MPUHIIUIIOB BRIOOpA mapa-
METPOB BUOPALIMOHHBIX cUCTEeM. PaccmaTrpuBaloTcs TakyKe METObl OLIEHKH 0€30M1aCHOCTU TOPHBIX
MaIIfH ¢ YI4ETOM pHCKa TEXHOTCHHBIX aBapuil. [IpuBenensr kpurepun BUOp0oOE30MacHOCTH MaIIHH,
KOTOpPBIC BKJIIOYAIOT J[BAa aCIEKTa: BO-TIEPBBIX, obecrneueHne 3PPEeKTHBHOCTH BUOPO3AIMUTH U BO-
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BTOPBIX, COOTBETCTBHE [OJITOBEYHOCTH KOHKPETHOTO O0BeKkTa. DPGPEeKTHBHOCTH BUOPO3AIIUTHI
OTIPEEIISIETCS 10 CIEAYIOIIeMY MPUHITUITY: YaCTOTa COOCTBEHHBIX KoJieOaHU 00BEKTa JOKHA B 3-
5 pa3 oTMYaThCs OT YaCTOTHI HIKHETO ITOPOTa CIEKTPa YacTOT BO30YKIAIOIINX CHJI, YTO SIBIISICTCS
JOCTATOYHBIM JUISI TIPEIOTBPAILICHUSI PE30HAHCHBIX SBICHUI. BTOpOoii acekT kpurepusi BUOpooes-
OITAaCHOCTH CBSI3aH HETIOCPEACTBEHHO CO CPOKOM IKCIUTYaTalluy MAIIHH U COOPYKCHHI.

KiroueBble c10Ba: MpoMbIIIIEHHAs 0€30MAaCHOCTh, KPUTUYECKH BaKHBIE OOBEKTHI, BUOpALIUS,
IITyM, METOIbI OIIEHKH BUOPOOE30MIaCHOCTH, KPUTEPUH BUOPOOE30TTaCHOCTH.

1. HexoTopbie npo0.1eMbl NPOMbIIIJIEHHOH 0€30MaCHOCTH

Konuenmus nepexona YKpanHbl K yCTOWYUBOMY Pa3BUTHIO MPEIYCMATPUBAET
TEXHOJIOTHYECKYI0 MOJIEPHU3ALINIO TPOU3BOJCTBA, Pa3pabOTKy CUCTEM MEPONPHUSATUI
0 MOBBILICHUIO YPOBHS TEXHOT€HHOM 0€30MaCHOCTH, BHEJPEHUE B IPOU3BOJICTBO HO-
BBIX CPEJICTB MOBBILICHHs 0€30MaCHOCTH U UX KOHTPOJIS.

Hannune B Ykpaune pa3BUTON TKEION MOPHO-METALTYPTAYECKOW IIPOMBIIII-
JICHHOCTH, CBEPXBBICOKAs €€ KOHLIEHTPALUA B OTACNIbHBIX PErnoHax, OOJbIINE MPO-
MBIIIJIEHHBIE KOMIUIEKCHI, OOJIBIIMHCTBO U3 KOTOPBIX NOTEHLUAIBHO ONIACHBI, KOHIIEH-
Tpalnus Ha HUX arperaToB M YCTAHOBOK OOJIBIIION U CBEPXOO0IbIION MOITHOCTUA — BUO-
PALMOHHBIX TPOXOTOB, APOOUIIOK, MEJBHULI, BEHTUISITOPOB, CMECUTEIIEH, OKOMKOBA-
TeJIeH U IPpYyruX MallliH, 00JIbIIOE KOJMYECTBO SHEPTETUUECKUX 00BEKTOB, UCTIOIb30-
BaHME B MPOU3BOJICTBE 3HAUYUTEIBHBIX KOJIMYECTB MOTEHIIMATIBLHO OMACHBIX BEIIECTB —
BCE ATO YBEJIMYMBAET BEPOSATHOCTh BOZHUKHOBEHUSI TEXHOTEHHBIX YPE3BbIYANHBIX CHU-
Tyalui, KOTOpbIE COJIepkKaT B ceOe yrpo3y AJis 4eJIOBEKa, dKOHOMHUKHU U OKpYyKarouei
Cpelbl.

Haubonee Tskénoe coCTOSIHME TEXHOTEHHOW 0€30MacHOCTH Ha MPEANPUITUSIX
TOPHOI0OBIBAIONIEH M 000OTaTUTEIHHOM OTpaciiel, KOTOPBIE XapaKTEPUIYIOTCS OOJIb-
HI0M M3HOIIEHHOCTHIO 00OPYI0BAaHUS M €T0 MaJIbIM OCTaTOYHBIM PECYpPCOM.

TexHnueckuil mporpecc B TOpHOM IPOU3BOJICTBE B MEPBYIO OYEPEIb CBSI3aH C
POCTOM WHTEHCHUBHOCTHU JCHCTBUSA HEOIAronmpusTHHIX (PaKTOPOB — POCT BHOpaIui,
IIyMa, YJapHbIX Harpy30K, IbUIK U T.J1. Tak, OTcTaBaHUE MOKa3aTesield JMHAMUYECKOTO
Ka4yeCTBa MAIIUH IIPU POCTE UX MPOU3BOAUTENBHOCTH MIPUBENIO K TOMY, uTO 70 % pa-
00YMX MECT HE YAOBJIETBOPSIOT TPEOOBAHUSAM CAHUTAPHO-TUTMEHHMYECKUX HOPM II0
mymy 1 BuOpauusam. Ilo komuyecTBy 3a001€BaHui, CBA3aHHBIX ¢ BUOpanuen, 100bl-
BAIOIIME OTPACIH 3aHUMAIOT OJHO M3 BEAYIIUX MECT, a BUOP03a00JIeBaEMOCTh MPO-
IPECCUPYET CPeAr MHOTUX BHIOB ITpodeccroHanbHbIX 3a00neBanuii. [loaTomy paspa-
00TKa ¥ BHEAPEHUS CPECTB 10 CHIKEHUIO BUOPAIIMOHHON HATPy3KU UMEET OO0JIbIIIoe
COLIMAJIBHOE 3HAYECHHUE.

[Ipo6nema 6e30macHOCTH 1a)Ke OJJTHOM MAIIMHBI MOXKET MEPEPACTH B MPoOIEeMy
0€30MacHOCTH U YCTOWYMBOrO pa3Butus npeanpudtrus. OO0 3TOM CBUAETEIbCTBYIOT
IIPUMEPBI MHOTUX aBapuii, B TOM YHCJIE U HAa TOPHO-METAJUTYPIMYECKUX MPEIIpHs-
TUSX, KOTJIa BCJICJACTBUE BUOPALIMOHHBIX MEPETPY30K, YCTAIOCTH HEKOTOPBIX Y3JIOB
MAalllyH, Pa3pylLICHUsI OTBETCTBEHHBIX JJIEMEHTOB CIIOKHBIX JUHAMUYECKUX CHCTEM
CIIyJaJIUCh CEPbE3HBIE aBapUU, MPUBOIALIME K THOETH JIFOEH U 3arpsI3HEHUIO OKPY-
JKAIOILEH CpEbL.

CoBpeMeHHOE TOpHOE 000pYyI0BaHUE TOKHO UMETh HE TOJIBKO BBICOKHE TTOKa-
3aresu 3¢ (HEKTUBHOCTH (BBICOKYIO IPOM3BOIUTEILHOCTD, HU3KHE IHEPro3aTpaThl), HO
Y HA3KHUM YPOBEHb TEXHOT€HHOM M DKOJOTMYECKOM omacHOCTH. Ho 3TOT mokaszarens
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HE BCErja MOXHO CHU3UTh, TAK KaK B 000PYIOBAHUM BO3HUKAIOT MPOLECCHI, MPU KO-
TOPBIX 00Pa30BBIBACTCA WM TPATUTCSA OOJBIIOE KOJIUYECTBO SHEPTHH.
HaubGonpiryto onacHOCT, B TEXHOT€HHOH cQepe MpencTaBisioT aBapuH Ha
MPEINPUATHIX TOPHON MPOMBIIIJICHHOCTH, TJI€ JIF0JIM U MAIllWHbI pad0TaloT B dKCTpE-
MaJIbHBIX YCIIOBHUSIX.
OTO CBsI3aHO, MPEXKIE BCEro, cO Cnenu(pukoi Tpyaa ropHOpadOYuX, HU3KOU
HaJEKHOCTHIO 000PY/I0BaHUs, BBICOKON CTEMEHBbIO PUCKA KaK TEXHOTEHHOTO Xapak-
Tepa (0TKa3 000pyaOBaHUs, SHEPTrOCHAOKEHUS, BEHTUIISIIMN, BO3MOKHOCTh BO3HUK-
HOBEHUS MOXKapa U T.1.), TaK U TPUPOTHOTO Xapakrepa (B3pblB MeTaHa, BEIOPOCHI TOp-
HOI MOpo/ibl, OOpYILIEHNE KPOBJIH, CUJIBHBIE MOPO3bI, 3aTOIJIEHHE, yparaHbl U T.1.).
OnHOM W3 NPUYMH BO3PACTaHUs KOJMYECTBA aBapuil HA Y KpauHe €CTh yBeJINYe-
HUE JIOJIM YCTApEBLIUX TEXHOJIOTUM U M3HOCAa OCHOBHBIX (poHI0B. K TakuM oTpaciisam
OTHOCUTCA TOPHO-METaJUTypruyeckas MPOMBIIUIEHHOCTh Y KpauHbl, KOTOpas Hachl-
II€HA CJIOKHBIMU CUCTEMaMH YCTapeBIIMX TUIIOB, U3HOC KOTOPBIX 3HAYUTENICH U I10-
TOMY UMEET BBICOKYIO CTENEHb pUCKa. K TaKMM MalllnHaM OTHOCSTCS: pyAOpa3MoOJib-
HbI€ MEJIbHULBI PA3IMYHOTO TEXHOJIOIMYECKOTO Ha3HAuYeHUs, APOOUIIKU, BUOPOTpO-
XOTbI, BUOPONIUTATENN, OKOMKOBATEIN-CMECUTEINN, BUXPEBBIE CMECUTEIH, JBIMOCOCHI,
BEHTUJISITOPHI U Ip. MamuHbl Takoro Tuma uMeroT 6ombinyo maccy (10-300 T), 601b-
110M 00bEM KPYITHOKYCKOBOI'O MaTepualia, UMEIOT IBUTAIOLIUECs HEypaBHOBEIICHHbIE
MaccChl, YCTaHABIIMBAIOTCS HAa MEPEKPBITUAX, KOHCTPYKTUBHO CaMU SIBJIAFOTCS MCTOY-
HUKOM BUOpanuu. Bee 3Tu MaimHbl BMecTe ¢ UHQPacTPyKTYPOU IPYTrUX TEXHUUYECKUX
CPEJIICTB, YNPABIISIEMbIX YEJIOBEKOM, COCTABIISIIOT CJIOKHbBIE YEJIOBEKO-MAIIMHHBIE CH-
CTEMBbI. JTU CHUCTEMBI BCIEACTBUE OOBEKTUBHBIX MPUYMH HWMEIOT HU3KUH YPOBEHb
HaJEXKHOCTH, a PACMIOJIOKEHHUE UX B 30HAX OOJBIION KOHUEHTPAIIMU HACEIICHUS PE3KO
MOBBIIIAET OMACHOCTh TEXHUYECKUX M PUPOJHO-TEXHOTEHHBIX aBapHil U KaTacTpod.
OTka3 0AHOM TaKOW MAIIMHBI MOYKHO PacCMaTPUBATh KAK TEXHOTCHHYIO aBapuIo, IIPH-
BOJAIILYIO K OCTAHOBKE TEXHOJOTUYECKOM LENH U IKOHOMHYECKUM rtoTepsim. Ho yxe
OTKAa3 IPYIIIBI TAKUX MAIIMH MOXET MPUBECTH K TEXHOTEHHOM KaTacTpode.
K dakropam pucka Takux MammH OTHOCATCS:
® TIOCTOSTHHO M JJUTENHHO JACUCTBYIOIINE BUOPAIIMOHHBIE HATPY3KH, BEI3BAHHBIE Pa-
00TOI TEXHOJOTUYECKOTO 000PYIOBaHMSI, KOTOPhIE MPUBOAAT K Pa3pyIICHUIO Ca-
MUX MallliH, (YHIaMEHTOB, HECYIINX KOJIOHH U IPYTUX HHKEHEPHBIX COOPYKEHUH;
COCTOSIHHE 3HAUUTEJIbHO YXYAIIAETCS HaJMYMEM aKTUBHOM BHELIHEN CPEJibl;

® UHTEHCUBHBINA aOpa3uBHBIN U3HOC (PyTEepOBKa pyAOPa3MOIbHBIX MEIBHUIL), TPUBO-
TSN K 4acThIM 3aMeHaM (yTepoBKH pabouelt yactu 6apabaHOB, K UX pa3pyllie-
HUIO U pa3pyILICHUIO MTPUBOJIOB OapadaHOB;

® UHTEHCHUBHOE 3BYKOBOE BIIMSIHHE (IIIyMOBOE 3arpsi3HEHHE), IPUBOJIsIIECEe K TpaBMa-
TU3MY paboOUHnX.

Bubparnus, conmyrcrByroniasi paboTe 110001 BUOPAIIMOHHBIN MaIIHHBI, OKa3bI-
BA€T BPEIHOE BO3JECHCTBHE HA YEJIOBEKA U, MPEXJIE BCEro, Ha YeI0OBEKa-oIepaTopa,
0OCTY’>KHUBAIOIIETO TAKyIH TEXHHUKY. 3aluTa OT BHOpaluid — OJHA W3 Ba)KHEHIITHX
HAyYHO-TEXHUYECKUX MPOOIEM, PEIIUTh KOTOPYIO MOXHO TOJBKO H3y4YUB BCIO CH-
CTEMY «UEJIOBEK — MallliHa — 00pabaTbIiBaeMast cpefiay («4-M-0c»).
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CnenuduaHocTh 00bEKTa U MpeAMETa O€30MaCHOCTH OMPEACIISIETCS O0BEKTHB-
HOM CJIO)KHOCTBIO CHUCTEMBI «4-M-0C», OOYCIIOBJIEHHON HalM4YMEM B €€ COCTaBe He-
CKOJIBKAX CaMHX I10 ce0€ CJIOKHBIX M B3aMMOCBSI3aHHBIX KOMIIOHEHTOB, I[€JICHATPAB-
JIEHHOCTBIO WJIM CTOXaCTUYHOCTBIO MOBEJAEHUS OTJEIbHBIX U3 HUX. [locienHsst oco-
OCHHOCTH CBsI3aHA C TEM, YTO TAKUE KOMIIOHEHTHI, KaK YeJIOBEK M MAIlTMHA MOTYT BECTH
ce0st caMbIM HEOKUJaHHBIM 00pa30M, BCIIEICTBUE CITyYalHbIX BO3/1CHCTBUN BHEIIHEN
Cpelnbl, Ype3BhIUAHON HECTAOMIBHOCTH COOCTBEHHBIX mapaMmeTpoB. Heompenenén-
HOCTb YCYTYOJII€TCS U TEM, UTO BBIXOHBIC XapAKTEPUCTUKHU OJJHUX KOMIIOHEHTOB pac-
CMaTPUBAEMOI CUCTEMBI SIBJISIFOTCS IS IPYTUX BXOTHBIMH BO3CHCTBUSIMH.

Hcxons U3 ciiosXHOCTH COBPEMEHHBIX UYeJTIOBEKO-MAIlIMHHBIX CUCTEM M KOMILICK-
COB, MHOT'OACIEKTHOCTH MX BO3JEMCTBHUS HA OKPYXAIOLLYIO Cpeay, OOJIbIION MPoI0-
AKUTEIBHOCTU CO3JIaHUS M IKCIUTyaTallud UX, OTPOMHOTO MHOT000pa3us BIUSIOLIUX
Ha 0€301acHOCTh (PAKTOPOB, A 0OOECTICUEHHSI U MOBBIIIEHUS UX 0€30MaCHOCTH HEOO-
XOJIMMO MCTOJIb30BaTh MPOTPAMMHO-IIEJIEBBIE METO/IBI.

Pemenue npo6iemMbl ycyryOasieTcsi He TOJBKO €€ CII0KHOCTBIO, HO U 1IEIIBIM Ps-
70M (paKTOPOB HAYYHOTO M COLUATIBLHOTO 3HAYEHUsI. PacCCMOTpUM OCHOBHBIC U3 HUX,
aKIIEHTUPYS BHUMAaHHUE HAa 0€30MaCHOCTH KPUTHYECKH BaKHBIX 00bekTOB (KBO).

1. K KBO 00bI9HO OTHOCSIT IPEANPUATHSI TOPHO-METAJUTYPTUUECKON MTPOMBIIII-
JIEHHOCTH (IIaXThI, PYAHUKHA, O0OTaTUTETbHBIC TIPEANPUATHS, METAILUTYPTUYECKUE 3a-
BOJIbI, IPEIIIPUSTHS TIO TepepabOTKe IBETHBIX Py, IIEMEHTA U T.]l.), COOPY>KCHUS U
3/1aHUS], HAXOSAIUECS B 001aCTH CEHCMOAKTUBHOCTH, BO3JIEHCTBUS B3pbIBOB U BUOpa-
IIMOHHOTO BO3JCHCTBHUS, MAIIWHBI M KOMIUIEKCHI ¢ WHTCHCHBHBIM JTHHAMHUYECKHM
Harpy>keHueM u T.J. Bcem 3TuM MalivHaMm U COOPY>KEHUSIM CBOMCTBEHHBI HM3KOUa-
CTOTHBIE KOJI€0aHHsI O0JBIION MHTEHCUBHOCTHU: YaCTOTA HU3KOYACTOTHBIX KOJIEOAHMIM
00b1yHO HaxoauTcs B nipenenax (0,2-25) I'n; nanbosnee onacHsie AJis 310POBbS YEIIO-
Beka-onepaTopa yacrora — (0,2-50) I'.

2. IIpo6aema Ge3omnacuHoro gpynkiumonuposanust KBO, undpactpykrypsl u 00-
CIIY’KUBAIOIIIETO MEepCOHANA SBJISIETCS aKTyaJbHOW HE TOJBKO It YKpauHbI, CTpaH
CHI', HO 1 17151 pa3BUTHIX CTpaH 3apyO0eikKbs.

3. Crpaunbl CHI" npunsinu MexrocyaapcTBEHHYIO IPOTpaMMy OOLTUX HAyYHBIX
UCCJIeIOBAHUI B 00JIaCTU YPE3BBIYAMHBIX CUTYALIUN IPUPOJTHOTO U TEXHOTEHHOTO Xa-
paktepa Ha nepuon a0 2020 rona.

4. bezonacnocts KBO o0ecrnieunBaercs aHaau3oM MpoiieccoB €€ (QyHKIIMOHU-
pPOBaHMs, MOHUTOPUHIOM COCTOSIHUS, MOJCIUPOBAHUEM U OIIEHKOW PUCKOB OTKAa30B,
OTICHKOM y1iep0a, pa3paboTkoii 3()PEeKTUBHBIX CTpaTEeTHii OE30MaCHOCTH.

Ananu3 tenaeHuui pazsutus KBO nokassiBaeT, 4To pUCK aBapuid B pe3ysibTaTe
MIPSIMOTO BO3ICHCTBHSI HEOJATONPHUATHBIX (PaKTOpoB, B OymymiemM OyaeT BO3pacTaTh.
Jannast mpoOiema YCIOXKHSETCS OTCYTCTBHEM €IMHOTO KOMIUIEKCHOTO MOAX0Ja K
ouenke 6e3omacHoctu KBO. Kaxnas o6macTh 4enoBedecKon AesSTENbHOCTH ONEpH-
pPYET CBOMM HHCTPYMEHTapHEM U MOHITHIHBIM anmapaToM aHaiau3a 0e30MacHOCTH.
Paznuuusa B moHMMaHuU NpoOJIeMbl IPUBOAT K pa3HOOOpa3Ui0 METOA0B, IPUMEHSIE-
MBIX 1018 olleHKH Oe3onacHoctu KBO.

5. KpuTnyecku BaxkHble 0OBEKTHI MOTYT CYLIECTBOBATH OT/IEIBHO, HO OOBIYHO
OHM BXOJISIT KaK COCTaBJISAIOIINE B CIIOKHBIE TEXHUYECKUE CUCTEMBI.
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Cucremarnueckue HcciaeoBaHUS B 00J1acTU HAAEKHOCTH M 0€30MacHOCTH
cnoxHbIX TexHuyeckux cucteM (CTC) Hauanu npoBOAUTHCS BO BCEM MHUPE B MOCIIEI-
Hue 30-40 ner. CHauana OHU KacauCh TOJIBKO a9POKOCMHUYECKON U aTOMHOM 00J1acTei
MPOMBINIJIEHHOCTH, HO B IMOCJIETHUE TOJbl OXBATHIBAIOT XUMUYECKYIO MPOMBIIILICH-
HOCTb, TOPHO-METAJUTyprUU€CcKyl0, YTOJIbHYI0, TPAHCIOPT U JIp. BUABI EATEIbHOCTH,
coJieprKallre OnacHOCTH AJis oOmiecTBa. B HacTosiee Bpems Teopusi 6€30MacHOCTH U
Haaéxnoctu CTC npeacrasiser co00i galeko MPOJBUHYTYIO 00JIaCTh HAyKH, OCHO-
BAaHHOW Ha MOIIHOM M Pa3HOOOpa3HOM MaTeMaTH4eckoM ammapate. [IpuMeHenue B
HIMPOKHUX TMpeIeNiaX KOMIBIOTEPHON TEXHUKH MTO3BOJIUT B OJMKaifiieM OyayIiem pac-
MPOCTPAHUThH UCIOJIb30BAHUE METOJIOB TEOPUU HANEKHOCTH U OE30MaCHOCTH HA BCE
0oJiee IIMPOKHE CIIOU HHKEHEPOB, KOHCTPYKTOPOB M MPOCKTHUPOBIIIHKOB.

6. B 1ieniom MeTozbl UCCieI0BaHMi, TPUMEHSIEMbIE B TEOpUU OE30TIACHOCTH U
TEOPUU HAIEKHOCTH, OUYEHBb CXOIHBI MEXKIY COO0H M (PaKTUUECKH HEPA3AEITUMBI. DTH
TEOPUHU OTIMYAIOTCS CKOpee IEeNIIMU, YeM MCIONb3yeMbIMU CpelacTBaMu. Teopus
HaJIEKHOCTH UMEET IIeIbI0 o0ecnedeHrne paboToCIOCOOHOCTH CUCTEM, a Teopus 0e3-
OIACHOCTH HalleJIeHa Ha MAaKCUMAaJIbHO BO3MO>KHOE YCTPAaHEHUE TEXHUUYECKUX OIACHO-
creit. [Tockonbky 6e3omacHas CTC momkHa ObITh HAAEKHOM, TO MOKHO CUUTATh, UTO
npobiema obecrieueHrs HaJAEKHOCTH €CTh COCTaBHAs YaCTh MPOOJIEMbI 0€30MaCHOCTH.

7. VI3 ananm3a Bcell UMEIOIIENCs INTepaTyphl IO HAJAEKHOCTH U 0€3011aCHOCTH
CJIOKHBIX TEXHUYECKUX CUCTEM CIIEAYEeT, YTO Hanboyiee 0O00CHOBaHHbBIM, IJIOJJOTBOP-
HBIM U MIEPCTIIEKTUBHBIM HAPaBICHUEM B PEIICHUH ATOU MPOOIEMBI SBISETCS TTOIXO,
OCHOBAaHHBIW Ha aHAJIM3€ PUCKa, @ 4YTOOBI 00ecneunTh 3(PPEKTUBHOCTH OE301ACHOCTH,
HEO0OXOAMMO €ro JIOMOJHUTh TEOPUEH yNpaBiieHus 0€30MacCHOCThI0, OCHOBAHHOM Ha
ONTHMAaJIFHOM COYETAaHUM TEXHOJOTUH MpeaynpekaeHus (MUHIMHU3AINH ) U TEXHOJIO-
UM yCTPAHEHUS IMOCIEACTBUM OT aBapyH.

OddexTrBHOE yrpaBieHne 6€30MaCHOCTHIO B TOM CIydae JOCTHTASTCs] MUHH-
MU3aluel oOIIMX 3aTpaT U UX ONTUMAJIbHBIM IIEpepacipeeIEeHueM MEX1y TEXHOJIO-
rUuel npeaynpexaeHus: KaTacTpodbl U TEXHOJIOTHEH YCTpaHeHHs €€ HEeraTUBHBIX I10-
CJIEICTBHI TP YCIOBUHU, YTO COBMECTHO 00€ TEXHOJOTHUU 00OEeCHeunBalOT CTaOUIb-
HOCTB (MIPEAEIIbHO JOIMYCTUMBIN PUCK).

8. [IpuopuTeTHEIMU HAYYHBIMU pa3paboTKamMu 1o npodiieMe obecrieueHus 6e3-
OMAaCHOCTH U 3alUThI HACEJIEHUS, CPEJIbl 1 OOBEKTOB OT €CTECTBEHHBIX U TEXHOT€HHBIX
KaTtacTpod, sIBISIOTCA:
® DPa3BUTHE METOJOB U KPUTEPHEB OLEHKU OE30MACHOCTH M PUCKA, KaK B TEXHOTCH-

HOM, TaK ¥ B MPUPOJHO-TEXHOTEHHOM cepe;
e pa3paboTKa U Pa3BUTHE MHTEIPAIBLHBIX METO/OB 3aIUTHI OT MPUPOIHO-TEXHOTCH-
HBIX aBapuil U KkatacTpod, ¢ y4€éTOM BO3ZMOKHOCTH TEXHOJIOTUYECKOTO TEPPOPU3MA;
e pa3paloTKa M pa3BUTHE HAYYHO-METOIUYECKON 0a3bl HA OCHOBE MHOTOKpUTEpHAh-
HBIX TTOJIX0/I0B TEOPHH 0€30MaCHOCTH.

9. B Hactosee Bpems cpeau Hanbosee paclpoCTpaHEHHBIX IPUYHMH aBapuil U
KaTacTpog MOKHO C OOJIBIION YBEPEHHOCThIO Ha3BaTh BpeIHbIE BUOPAIIMN TEXHOTCH-
HOTO ¥ MPHUPOJHO-TEXHOTEHHOTO XapakTepa (ceicMuyeckue BO30YKIEHUS SBISIOTCS
OJIHUM M3 CITyyaeB BUOpPAIIMOHHBIX HArpy30K). B mepByto ouepens 3T0 MeeT OTHOIIe-
Hue k KBO npeanpusituii TOpHO-METaUTypru4ecKor MPOMBIILIEHHOCTH, TAe B 2-3
pa3a npeBbIIEHb CAHUTAPHO-TEXHUYECKHUE HOPMBI.
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10. OgHuM M3 HanpaBJIEHUH PELIEHUS MPOOJIEMbI 3alIUThl 00CTYKHUBAOILLETO
nepcoHana, MaluH, 000pyA0BaHus, PyHAAMEHTOB U CTPOUTEILHBIX KOHCTPYKIUN OT
AeCcTBHS BUOPAIIMOHHBIX HArPy30K OO0JIbIION MHTEHCUBHOCTH, B TOM YHUCIIE MIPH HU3-
KOYAaCTOTHBIX CIIEKTpaxX WX JEHCTBUS SBIsIETCS pa3paboTKa MPUHIIMIIOB BEIOOpA Mapa-
METpPOB BUOPO3AIIUTHBIX CUCTEM C UCIIOJIb30BAHUEM 3JIaCTOMEPHBIX (PE3UHOBBIX U pe-
3MHOMETAJUIMYECKHUX ) AJIEMEHTOB PU KOHCTPYUPOBAHUU TAKUX CUCTEM.

2.3amMTa MalIMH ¥ ONIEPATOPOB OT BUOPALIUM U IIyMAa

OpHoii u3 npodJieM COBPEMEHHOTO0 TOPHO-METAJUTyprHue€CKOro MpOU3BOICTBA
sBysieTcss 00prOa ¢ BPEIHBIM BO3JCHCTBHEM IlIyMa W BHOpanuii Ha 00OpyJ0BaHUE,
CTPOUTEbHBIE KOHCTPYKIMH, HA 3[I0OPOBbE U PAOOTOCIIOCOOHOCTH 0OCITYKMBAIOILIETO
nepconaina [1].

[TpousBoacTBEeHHAsE BUOpAIUs BHICTYMAET KaK BPEHOE SIBJICHUE, IPEXKIE BCETO
[0 OTHOIICHHIO K CAMUM MalluHaM — €€ HICTOYHUKaM, TaK KaK HHTEHCU(ULUPYET U3-
HOC, CHMKAeT MX HAJIEKHOCTh U JIOJTOBEYHOCTh, MOBBIIIAET YPOBHH H3Iy4aeMOTO
mmyma. B 9Toi CBsI3M IO MHTEHCUBHOCTH BUOpPAIMK MPUHATO CYIUTh O KauyeCTBE Ma-
IIMHBI, €€ TEXHUYECKOM COCTOSHHH. PacnpocTpaHssach MO0 KOHCTPYKIHUSIM U TPYHTY,
BUOpaIus BO3JCHCTBYET Ha JIPyrue OOBEKTHI, BEI3BIBACT PA3PYIICHUSI CTPOUTEIIBHBIX
KOHCTPYKIUH, yXyamaeT paboTy npruOOpoB, TOUHBIX CTaHKOB. U, HaKoHeIl, B cilydae
KOHTAaKTa 4eJOBEKa C BUOPUPYIONTUMHU TOBEPXHOCTSIMU BOSHUKAET PSAJT HOBBIX CIIEITHU-
¢buueckux mpobiem, 00yCIOBICHHBIX OTPUIIATEIHHBIM BIUSHUEM BHOpAlUU Ha 3]10-
pPOBBE U pabOTOCTIOCOOHOCTD JIHOJIEH.

CucremaTnueckoe BO3eCTBUE BUOpALMK Ha pabOTalOUIMX MPUBOIUT K MOBbI-
HIEHUIO YTOMIISIEMOCTH, CHUYKEHUIO MPOU3BOJUTEIBLHOCTH M KayecTBa UX Tpyda, a
TaK)Xe K Pa3BUTHUIO MPOPECCUOHAIBHOIO 3a00JI€BAHMS, UMEHYEMOTO BUOPALIMOHHON
00JIE3HBIO.

OO01as BuOpanus nepegaércst yepes OMOpHbIE MOBEPXHOCTH Ha TEJIO CUASIIETO
WIN CTOALIETO yesnoBeka. OHa BOBJIEKAET B KOJIEOATENbHBIN MPOLECC BCE TENIO Yello-
BEKa, KOTJa OTIepaTop BHIMOJIHAET pabOTy CUASI WM CTOS, HAXOICh HETIOCPEICTBEHHO
Ha BUOPUPYIONIUX MOBEPXHOCTAX MAIIMH, arperaToB WM B HEMOCPEJICTBEHHOMN OJu-
30CTH OT HUX Ha BUOPHUPYIOMUX (yHIAMEHTaX WM Y4acTKax MoJia.

JlokanbHas BUOpalus nepenaércs yenoBeKy depe3 pyku. OHa BO3ZHUKAET MPHU
UCIIOJIb30BAaHUU PYUYHBIX MAIIIMH, P KOHTAKTE PyK paboyero ¢ BUOPUPYIOIIUMHU T10-
BEPXHOCTSAMH.

[TpousBoacTBeHHAs BUOpaLvs, Mesl ITUPOKUN YACTOTHBINA Iuana3oH (OT Jecs-
TBIX JOJIEH JI0 HECKOJIbKUX ThIcsaY ['11) koneOaHuii, BO3IEMCTBYET MOCPEIACTBOM pa3-
IpakeHus eprudepruaecKuX HEPBHBIX OKOHUYAHUN B MECTaX KOHTAKTa, BBI3bIBAS H3Me-
HEHHUE KaK (U3UOJIOTMYECKOT0, TaK U (YHKIIMOHATFHOTO COCTOSIHUSL OPraHU3Ma Yelno-
BEKa.

JleiicTBre BHOpalMy HA YETOBEKAa CTAHOBUTCS OCOOEHHO OIMACHBIM, €CIM Ya-
CTOTa KOJIeOaHUN MPUOIMIKAETCA K COOCTBEHHOM YacToTe KoJieOaHUil 4eI0BEYECKOIro
tena (5 I'u). Ilpu Bo3meicTBUM BUOpALMKM HA TEJIO YEJIOBEKA B PA3HBIX MOJIOKEHUSIX
MO>KHO MPEJCTABUTD B BUJI€ KHHEMATUYECKH U3MEHSIEMOI CUCTEMBI, OT/IETIbHBIE YaCTH
KOTOPOM MMEIOT CBOU COOCTBEHHBIE YACTOThI KojebaHuii: 4-6 I'l — miedeBoi mosic,
Oeapa v roJioBa (B MOJIOKEHUH CcTOs); 4-8 I'11 — OpromiHas nmosocts; 20-30 't — rosoBa



ISSN 1607-4556 (Print), ISSN 2309-6004 (Online), 'eotexniuna mexanika. 2017. Ne 133 109

(B mosokeHuu cuzs). BHyTpeHHUE OpraHbl UMEIOT COOCTBEHHYIO YaCcTOTY KOJIeOaHui,
KOTOpasi HaxoauTcs B quana3one 6-9 ['1. BeprukanbHas cocTaBisromas BUOpaIiuy He-
OnaronpusTHA Ui JTI0/IeH, paboTalOMUX CUIsl, @ TOPU3OHTAIbHAs — ISl padOTaOIIUX
CTOSI.

VYXyauieHrue 3puTeabHOr0 BOCTIPUSATHUS IPOUCXOIUT MO/ IeUCTBUEM BHOpaIHii
B nuana3one 25-40 I'u u 60-90 I'n.

Mexy OTBETHBIMU PEAKITUSIMU OPTaHU3Ma U YPOBHEM BO3JCHCTBYIOIIEH BHO-
pauuu HEeT TUHEHHOU 3aBucUMOCTH. [IpuunHy 3TOro sIBJI€HUS BUAST B PE30HAHCHOM
s dexre. Pe3oHaHC yenoBeUeCKOro Tesa, OTAEIbHBIX €r0 OPraHOB HACTYIAET MO JeH-
CTBMEM BHEILIHUX CHJI IPU COBIMAJICHUH COOCTBEHHBIX YaCTOT KOJI€OaHU BHYTPEHHUX
OPraHOB C YaCTOTOM BHEIIHUX CHII.

Cpoxu pa3BUTHSA PACCTPOICTB 3aBUCST HE CTOJIBKO OT YPOBHS, CKOJIBKO OT J103bI
(?KBHUBAJICHTHOT'O YPOBHS1) BUOpaluu B Te4eHue padboueit cMensl. [IpenmMyiiecTBeHHOE
3HaYeHUE MMEET BpeMsl HENPEPHIBHOIO KOHTAKTa C BUOpalMeil 1 cymMMapHOEe BpeMs
BO3/ICICTBUS BUOpALIUU 32 CMEHY.

['uruennyeckoe HOPMUPOBAHUE BUOpAIM perIaMeHTUPYIOT FOCYAapCTBEHHbBIE
CaHUTApHBIC HOPMBI TMPOU3BOJCTBEHHOW OOIIEd U  JIOKAJbHOW  BUOpAIMH
JICH 3.3.6.039-99, pa3pabotannsie u yrBepxaéuasie MO3 Ykpaunsl B 2000 roay [2].

["'ocynapcTBeHHbBIE CAaHUTAPHBIE HOPMBI IIOJATOTOBJIEHBI C YYETOM COBPEMEHHBIX
Hay4HbIX MCCIIEIOBAHUM, & TAK)KE C YYETOM paHee NEeHCTBYIOINX HOPMATUBHO-METO-
JTUYECKUX IOKYMEHTOB.

JICH 3.3.6.039-99 o0s3aTenbHbl JUisl UCIIOJHEHUS COTJIACHO 3aKOHY Y KpauHbI
«IIpo oxpany Tpyna» u «lIpo obecrnieueHrne CaHUTAPHOTO M AMUAEMHUOJIOTHUYECKOTO
0J1aronoayyust HaceJaeHus: Y KpauHbD.

PasrpannumnBaroT BUOpaIMIO HAa OMACHYI0 U 0€30MacHYI0 HAy4HO-OOOCHOBAH-
HBbIE MPEAEIBbHO AOMYCTUMBIE 3HAUECHHS €€ TapaMETPOB, KOTOPHIE U COCTABJISIIOT THTU-
eHru4ecKre HopMbl BUOparuu. Eciu napamerpsl BUOpannu Ha pabodeM MecTe He Ipe-
BBIIIAIOT YCTAHOBJIEHHBIE HOPMATUBHBIE YPOBHU B TEUEHHE pabouell CMEHBI, TO yCIIo-
BUS TPYJla XapaKTePU3YyIOTCs KaKk BUOPOOE30MaCHBIE; €CIIM UMEET MECTO MPEBBIIICHHE
HOPM — BO3HUKAET BUOpOOMAcCHAs CUTYaIIUS.

['MrueHnyeckor XapakTepUCTUKOW BUOpALMH SBIISIOTCS HOPMHUPYEMBbIE Mapa-
METpPbI, BEIOPAHHBIE B 3aBUCUMOCTU OT MPUHATOTO METO/a €€ OLICHKU. DTUMU Tapa-
METpaMHU SIBJISIIOTCS CPEIHUE KBAJIpaTUYHbIEC 3HAUEHHSI BUOPOCKOPOCTH V (1 uX Jiora-
pupMuIecKie ypoBHU Ly) WM BAOPOYCKOPEHHSI B OKTABHBIX HJIM TPETHOKTABHBIX IO~
Jocax.

Jns obmiedt U JIOKaJIbHOM BUOpaIlid 3aBUCUMOCTH JIONYCTHMOTO 3HAYCHUS
BHOPOCKOPOCTH OT BpeMEHHU (PAKTUUECKOTO BO3JACHCTBUSI BUOpAIIUU, HE TIPEBBIIIAIO-
mero 480 MuH (BOCBMHUYACOBOM pabouMii IeHb), onpeesercs no Gopmyie:

V=V 430/T,

rae Vigo — NOMyCTUMOE 3HauY€HHE BUOPOCKOPOCTH ISl ITUTEIBHOCTU BO3JIEHCTBUS
480 MuH.

JICH 3.3.6.039-99 [2] ycTanaBnIMBaeT TpU METO/Ia OIICHKN BUOpAIINH, BO3/ICH-
CTBYIOIIICH Ha YeJIOBEKA B MPON3BOJICTBEHHBIX YCIOBHSIX:
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® YACTOTHBIN (CIEKTPAJIbHBIN) aHAJIM3 HOPMUPYEMOTO ITapaMeTpa;
® UHTErpajibHas OLEHKA [0 YaCTOTE€ HOPMUPYEMOTO MapaMeTpa;
® 110 J103€ BUOpaIuu.

Bubpanuto, Bo31€MCTBYIONIYIO Ha YeOBEKAa, HOPMUPYIOT OTIEIBHO IS K-
JIOr0 YCTaHOBJICHHOI'O HampasyieHus X, Y, Z, uCXols U3 JJIUTEIBHOCTH BO3IEUCTBUA
480 muH (8 4). Ock X — B HanpaBJICHUH OT CIUHBI K TPY/IH, OCh Y — OT IIPaBOToO ILieya
K JIEBOMY, Z — BEpTUKAJIbHO, BJI0JIb TYJIOBUIIA.

OCHOBHBIMM NapaMeTpaMu BUOpALUU SBIISIOTCS:

aMIUTUTY/1a BUOPOTIEPEMEIIICHUS Xy, M;
BUOPOCKOPOCTH V,,, M/C;
BHOPOYCKOPEHHE d,,, M/C%;

nepuoy konedanuut 7, c;
yacrora Konebanwuii £, I'ix (¢h).

B cuny cnieriuguyeckux CBOMCTB OPraHOB YYBCTB ONPECISIONIUM MTPHU OLIEHKE
BO3/ICHCTBUS BUOPAIIUU SIBIIAIOTCS EUCTBYIOIIME 3HAYSHHS BBIIIENIEPEUHNCIECHHBIX Ma-
pametpoB. Tak, nelcTByrollee 3HaUeHHEe BUOPOCKOPOCTU €CTh CPEIHEKBAIPATUUHOE
MI'HOBEHHBIX 3HAUEHUI CKOPOCTH V(f) 3a BpeMsl yCPENHEHNUS ¢, KOTOPOE BBIOUPAOT C
y4€TOM XapaKTepa U3MEHEHUsI BUOPOCKOPOCTH BO BPEMEHH:

t+t,

Vo= |t [r@ar.
l,

[Ipu norapudmuyeckoil OlEHKE YpOBEHb BHOPOCKOPOCTH OMPEACISIETCS 10
dhopmyie:
L, =101g(V2/V02):201g(Vy/V0),

riae V, — ycpenHéHHoe 3HaueHre BUOPOCKOPOCTH B COOTBETCTBYIOIIEH TI0JIOCE YACTOT;
Vo — omopHoe 3HaueHue BUOPOCKOPOCTH, paBHOe 5-107% M/c, MexmynaponHas craH-
JapTHAs BEJIMUMHA.

YpoBeHb BUOPOYCKOPEHUS ONPEEISAETCS BEIPAKEHUEM:

L,=201g(a/10°).

Br16op MeToma HOpMHUPOBAHUS OMPEEISACTCS MOCTABICHHBIMU 3aJ]a4aMy aHa-
nu3a BHOPAIMOHHOTO BO3ACHCTBHUS HA paOOTAIONIUX, HAJTUYMEM COOTBETCTBYIOIIECH
amnmapaTypsl, BHIOOPOM CcpeaCcTB BUOpo3ammThl. [I[puuéM MeTon CrieKTpaabHOTO aHa-
JM3a SIBJIETCS YHUBEPCAIbHBIM, TaK KaK MO3BOJISIET aHAIMTUYECKHU NIEPEXOJIUTH K Me-
TOJAM OJTHOYHMCIIOBOM OIeHKH. VIHTErpaabHbIi U T030BbIi METOABI YA00HEE HCTIOIb-
30BaTh JIJISl OTIEPATUBHOTO KOHTPOJIS YCIOBHM TPyAa, OIIEHKA UX BUOPOOTIACHOCTH.

[Ipobsiema 3antuThl OT BUOpALMK CYIIECTBYET MPAKTUYECKH HA KaXJIOM IMPeI-
npusatu. E€ ycnemnHoe penieHne BO MHOTOM 3aBUCUT OT YMEJIOTO HMCIOJIb30BaHUS
MpUEMOB yIIpaBJieHUs KoJieOaTebHBIMU MPOIECCAMH, BOSHUKAIONIMMH B MallMHAX,
peanuzaiuu 3G(PEKTUBHBIX CIOCOOOB M CpeIcTB BuOpo3ammThl. Pabora B 3TOM
HaIpaBJICHUHU TPeOyeT KOMIUIEKCHOTO CUCTEMHOTO MTOX0/1a Ha BCEX ATalax MPOeKTU-
pOBaHMUs, MPOU3BOJICTBA U AKCILTyaTalliy MaIlIUH U arperaTos.
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MeTton 3alMThl — CHUKEHUE MapaMeTpOB BUOpALIUU Ha MYyTH €€ paclpoCcTpaHe-
HUS OT UCTOYHHUKA BO30YXACHUS MMyTEM HCIIOIb30BaHMSI BHUOPOU30IISTOPOB.

IllymoBoe 3arpsiznenue. lllym okassiBaeT Bo3aeiicTBUE HA (U3HUECKOE U TICH-
XOJIOTHYECKOE COCTOSIHHME YeoBeKa. [Ipy moBbIIEHNN YPOBHS IIyMa Yy YeJIOBEKA BO3-
HUKAIOT: BPEMEHHOE WJIH MOCTOSHHOE YXY/IIICHHE ClTyXa, BO30YyXAeHHEe HEPBHOM CH-
CTEMBbI, Pa3BUTHE CEPACUHO-COCYTUCTHIX 3a00JIeBaHUM, TUTIEPTOHUS U T.11. B kauecTBe
€IMHULIBI U3MEPEHUS UCIIOJIb3YETCsl YPOBEHb IIyMa B Jeuubenax (nb) ¢ koppekuueit
M0 1IKaje «A» CTaHAAPTHOTO IIyMOMEpa MpH JOrapuMUUECKOM OCPEIHEHUH 3a To-
noBoe (HO4YHOE) BpeMsi. Pa3nnuaror Be KaTeropuu IiyMa U MCTOYHUKOB IIyma: 1 —
MIPOHMKAIOIIME B TOMEILIEHUE 3BYKH, ICTOYHUKH KOTOPBIX HAXOASTCS BHE pacCMaTpH-
Ba€MOro OOBEKTAa HEJBMKMMOCTH; K YUCITY TAaKUX HCTOYHUKOB IIyMa OTHOCSTCS
TPAHCIOPT, IIYMSIIIHME arperaTbl 1 YCTAHOBKU MPOU3BOJCTBEHHBIX MPEANPUITHH; 2 —
3BYKH, IPOHUKAIOILIME B OT/IEIbHbIE TOMEIICHHS pacCMaTpUBAEMOr0 0ObEKTa HEABU-
KUMOCTH OT UCTOYHUKOB, HAXOJSAIIUXCSI B TOM K€ 3/1aHUU (IIIyM JIM(PTOB U JPYroro
WH)KCHEPHOT'0 000PY/I0BaHHMS).

[IIym ¢ ypoBHeM 3ByKoBoro napieHus a0 (30...35) a1b npuBbIueH 11 yeIoBeKa
u He Oecriokout ero. [loseimenue 3Toro ypoBHs 110 (40...70) 1b B ycnoBusix cpems
oOuTaHMs CO3/1aET 3HAUUTEIbHYIO Harpy3Ky Ha HEPBHYIO CUCTEMY, BbI3bIBasl yXy/llIe-
HUE CAaMOYYBCTBUS U MPU JITUTEIHLHOM JEHCTBUU, MOXKET ObITh MPUIMHON HEBPO3OB.
Bo3neiicTBue myma ypoBHEM CBbILIE 75 1b MOXKET NPUBECTH K MOTEPE CIIyXa — MPO-
(beccuonanbHOM Tyroyxoctu. [Ipu aeiicTBum 1ryma Beicokux ypoBHeit (6osiee 140 nb)
BO3MOYKEH pa3pbIB OapaOaHHBIX NEPENOHOK U KOHTY3HUS.

3. MeToabl OLlIeHKH 0€30MACHOCTH TOPHBIX MALINH € Y4€TOM pPHCKA
TEXHOTeHHBIX aBapui

OnHuM K3 HarpaBieHUN penieHus MpoOJeMbl 3aUTHI 00CTYKUBAIOLIETO Mep-
COHaJIa, MallliH, 000py10BaHKE, PYHIAMEHTOB U CTPOUTEIBHBIX KOHCTPYKIUHI OT JeH-
CTBUSI BUOPAIIMOHHBIX HArpy30K OOJIBIION MHTEHCUBHOCTH, B TOM YHUCIIE€ MPU HU3KO-
YaCTOTHBIX CHEKTPax MX JEHCTBUS €CTh pa3paboTKa MPUHIUIIOB BIOOpA apaMeTPOB
BUOPO3AUIUTHBIX CUCTEM C HCIOJIb30BAHUEM PE3MHOBBIX M PE3MHOMETANTMYECKUX
AJIEMEHTOB.

MeToabl NOBbIIEHUS BUOPO0E30MACHOCTH MAIIMH M COOPY:KeHUil. AHanu3
CYILECTBYIOIIMX METO/I0B BUOPO3ALUTHI CBUACTEILCTBYET, YTO Hauboee 3ppeKTuB-
HBIM €CTh METOJi BUOPOM3OJISIIIMU Ha 0a3e AIacTOMEPHBIX JIEMEHTOB KOHCTPYKIIUH.
Takol moaxo/ NPUHSAT 32 OCHOBY IIPU pa3padOTKE METOAOB MOBBIIICHHS O€3011aCHO-
CTH TSKENBIX TOPHBIX MAIIMH U OOCTYKMBAIOIIET0 IIEPCOHANA OT I€MCTBUS HHTEHCHB-
HBIX BHOpaIui.

Kpurepuu BuOpoGe30nmacHoCTH MalluH U coopy:kenuii. Kpurepuu BuOpo-
0€30MacHOCTH MAIllMH U COOPY>KEHUH JOJDKHBI BKIIIOUATh J[BA ACIMEKTa: BO-TIEPBBIX,
oOecnieunBaTh 3PPEKTUBHOCTH BUOPO3ALIUTHI; BO-BTOPHIX, COOTBETCTBOBATH JOJTO-
BEYHOCTH KOHKPETHOTO O0BEKTA.

OddeKkTUBHOCTh BUOPO3AIIUTHI OMPEAEISIOT C TOMOILBIO METO/I0B TEOPUU KO-
nebanunii. E€ 0CHOBHOW NMPUHIIKII 3aKJII0YAETCA B TOM, YTO YACTOTa COOCTBEHHBIX KO-
nebaHuil @.,; B HECKOIBKO (3-5) pa3 OTIIMYaeTCs OT YaCTOTHI (), HIPKHETO TIOpOTa CTIEK-
Tpa 4acTOT BO30YXKIAIOIIUX CUJI. DTO YCIOBHE €CTh HEOOXOIUMBIM M J1IOCTATOUHBIM



112 ISSN 1607-4556 (Print), ISSN 2309-6004 (Online), 'eorexniuna mexanika. 2017. Ne 133

YCIIOBUEM IPENOTBPALLEHUS PE3OHAHCHBIX SIBICHUH, KOTOpbIE 00YCIIaBIMBaIOT aBa-
pUHHBIE CUTyalWH, Pa3pyLICHUE MAIIUH U COOPYKEHUM. MaTeMaTU4eCKUM BBbIpaXKe-
HHEM 3TOTO YCIIOBHUS €CTh

0. L0, o,=0,/k, (1)

cob —

rae k — ko3 UIeHT, KOTopsii onpeaenseT 3hPEeKTUBHOCT, BUOPOU3BOJISIITUHN C YUé-
TOM CAaHUTAPHO-TUTUCHUYECKUX HOPM, MPeAHa3HAUYCHUsI 00BEKTa U JIp.

Bropoii acniekT kputepus BHOPOOE30NMaCHOCTH CBSA3aH C HAAEKHOCTBIO CHCTEM
BUOPO3AILIUTHI, B YaCTHOCTU CO CPOKOM DKCIUTyaTallud CUCTEM, HECyIel crocoOHO-
CTBIO U TIPOYHOCTBIO ATACTOMEPHBIX AJIEMEHTOB, X JOJITOBEUYHOCTHIO.
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AHoTanisi. Po3risnaioTbess BaXKIIMBI MTPOOIEMH TTPOMHUCIIOBOI O€3ITeKH Ha TIpHHYWX MiIIMPHEMCTBAX B
KOHTEKCT] 3aXMCTy MaIlliH i orepaTopiB Bix BiOpauii i urymy. Bibpauis € onHi€r0 3 0CHOBHUX NPUYKH PyHHY-
BaHHs MallWH, yCTaTKyBaHHA, Oy/iBelb 1 CIOpY/, BOHA 3MEHIIY€E TOBrOBIUHICTD 1 HAAIWHICTh MAIlIUH, IOPY-
IIy€ PEKUM 1X pOOOTH, MOTIPIIy€E TEXHOJOTIYHMIM Tporiec. BiOpairis i I1yM IIKiAJHBO BIUIMBAIOTh Ha JTFOAUHY-
omeparopa, Ha Horo (i3i0JIOTI9HE 1 ICUXOJIOTIYHWNA CTaH; BiOpaIliifHa MaToJIOTisl CTOITh Ha APYroMy MicIii (Ii-
CJI TIWJIOBUX) cepell MpodeciiHNX 3aXBOPIOBaHb. PO3risaaloThCsl MPiOPUTETHI HAYKOBI HAmNpSIMKHU 3 HPO-
Onemu 3a0e3neyeHHs1 O€3MEeKH MAIllMH 1 CIOPYA: PO3BUTOK METOIIB 1 KpUTEpiiB OLIHKK OE3MEeKU 1 pU3HKY;
Po3po0ka Ta po3BUTOK METOJIIB 3aXHCTY KPUTUYHO BAXIJIMBUX 00’ €KTIB BiJl IPIOPUTETHUX TEXHOTCHHUX aBa-
piil i kaTacTpod; po3podka OaraToKpUTEpiaIbHUX MiAXOAIB 10 MpolaeMu Oe3neKH; po3poOdKa METOAIB 1 3aco-
01B 3axucTy 00OCITYyrOBYIOUOro MEPCOHAY, MAlllMH 1 YCTaTKyBaHHS, OyAiBeNb i Copy BiA Aii iHTEHCUBHHUX
BiOpaliifHNX HaBaHTa)KEHb 3 BAKOPUCTAHHSAM €JIaCTOMEPHUX elleMeHTIB. OIHUM 3 HaIlPsIMKiB BUPILIICHHS IIi€l
po0JieMu € po3poOKa MPUHITKITIB BUOOPY MapaMeTpiB BiOpaIliiHUX CUCTeM. PO3rsinaroThesl TaKoK METOIM
OLIIHKY O€3MeKH pHUYMX MAIIHMH 3 YpaxyBaHHAM PU3UKY TEXHOTCHHUX aBapiil. HaBeneno kputepii BiopoOe-
3MEYHOr0 MAIIIHH, SIKi BKJIIOYAIOTh J1BA aCIICKTH: HO-Teplie, 3a0e3neueHHs e()eKTUBHOCTI BIOPO3aXUCTYy 1 1Mo-
JpyTe, BIAMOBIIHICTD TIOBrOBIYHOCTI KOHKPETHOTO 00’ €kTa. EhekTHBHICTH BIOPO3aXHUCTY BU3HAYAETHCS 32 Ha-
CTYIHUM NPHHLMUIIOM: YacTOTa BIACHUX KOJHMBaHb 00’€KTa MOBHHHA B 3-5 pa3iB BiApI3HATHCA BiJ 4acTOTH
HIDKHBOTO MOPOTa CHEKTPa YacToT 30y HKYIOUHX CHJI, IO € JOCTAaTHIM AJIS 3al00iraHHs Pe30HAHCHUX SIBUIL.
JpyTHii acrieKT KpUTepiro BiOpoOe3neyHoro noBs’si3aHuid 0e31mocepeIHbO 3 TEPMIHOM eKCIUTyaTallii MaluH i
CHOPYI.

Karouosi ciioBa: nmpomrciioBa 0e3reka, KpUTHYHO BaXKIIMBI 00’ €KTH, BiOparrisi, ITyM, METO/IH OIiHKH Bi-
Opo0be3mneyHoro, KpuTepii BiOpoOe3neyHoro.

Abstract. Important problems of industrial safety in mining enterprises are considered in context of pro-
tecting machines and operators against vibration and noise. Vibration is one of the main reasons of machine,
equipment, building and structure destruction, it reduces their service life and reliability, disrupts their opera-
tion and technological process. Vibration and noise harmfully affect the human organism and physiological
and psychological state of operators. Vibration pathology ranks the second (after dust) among the occupational
diseases. The considered priority scientific directions on solving the problem of ensuring safety for the ma-
chines and structures are as follows: development of methods and criteria for assessing safety and risk; creation
and development of methods for protecting crucially important facilities against the greatest man-caused acci-
dents and disasters; development of multi-criteria approaches to the problem of security; development of meth-
ods and means for protecting maintenance personnel, machinery and equipment, buildings and structures
against the effects of intensive vibration loads by using elastomeric elements. One of the directions of solving
this problem is development of principles for choosing proper parameters for the vibration systems. Methods
for assessing mining machine safety with taking into account risk of man-caused accidents are also considered.
The criteria for the machine vibration safety are given in terms of two aspects: first, ensured effective vibration
protection and, secondly, correspondent service life of a particular facility. Effectiveness of vibration protec-
tion is determined by the following principle: frequency of natural oscillations of the object should differ by
3-5 times from the frequency of the lower threshold of the frequency spectrum of the exciting forces: such rate
is sufficient for preventing resonant phenomena. The second aspect of the vibration safety criterion directly
relates to the machine and structure service life.

Key words: industrial safety, critical objects, vibration, noise, methods of vibration safety assessment,
vibration safety criteria
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