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3nemun B.M., Cunopenxo B./l., IloBap C.B., ['nedenko B.B. BonokonHo-onTryeckuii ceficMorpad ¢ MarHUTHOU TOJ-
BECKOW YyBCTBUTEIILHOTO DJIEMEHTA

PaspaboTaH 4yBCTBUTEIbHBIN BOJIOKOHHO-ONITHYECKUiT celicMorpad) Ha MArHUTHOMW ITOJJBECKE HHEPLIUOHHOM MacChl, KOTOPas
pa3meraercss B 00JIaCTH IepeceyeHHsl MPOTHBOIOIOXHO HANPABICHHBIX CHJIOBBIX JIMHHHA MAarHUTHOTO IOJISi KOJBLEBOIO
Mmaruurta. KoHCTpykims obecriednBaeT yCIoBUS Ul PAaBHOBECHs UyBCTBHTEIBHOIO 3JIEMEHTa CEHCMMYECKOro JaTyuka 0e3
KOHTAaKTa € €ro KOpIycoMm M JeMI(UPOBaHUSA NPH BO3HUKHOBCHUU ceHCMHUYecKHX KosiebaHuil. OCHOBHOE Ha3HauYeHHE pas-
paboraHHOrO ceiicMorpada — AUCTAHIMOHHOE M3MEPEHHE MHKPOCMEIICHUH KOHTPOIMPYEMOil MOBEPXHOCTH M PELICHUS,
TakuM 00pa3oM, 3aJadll PErHCTpallMd MUKpocelicMudeckuxX KojeOanuil. [loMexoycTOWYMBOCTh K 3JCKTPOMArHUTHBIM Ha-
BOJIKAaM, YCTOHYHMBOCTh K pPaJHAallHIOHHOMY H3JIyYCHHIO SIBJISCTCS JOCTOMHCTBOM pPa3pabOTaHHOTO BOJIOKOHHO-ONTHYECKOrO
ceficMorpada. ITo MO3BOJISET YCTAHABIUBATH €rO MPH HEOOXOAMMOCTH B HEHOCPEACTBCHHOW OJIM30CTH OT SACPHOW peak-
TOPHOM YCTAQHOBKH, & TAK)KE B XPAaHWIHILAX PAAHOAKTHBHBIX H TOKCHYHBIX OTXO/J0B. BOJIOKOHHO-ONITHYECKAs CHCTEMa Iepe-
JIa4d [O3BOJISIET 63 PETPAHCISILIK AOCTABIATH AHAJIOTOBY0 HH(POPMAIIMIO Ha JAECATKH KUIOMETPOB 6e3 mckaxeHus. B pa-
60Te MPUBOIUTCS FKCIICPUMEHTAIBHO OIPE/ICICHHAs aHATUTHYCCKAs 3aBUCHMOCTh MEX/y MOILIHOCTBIO H3MEPSEMOro OTpa-
KEHHOTO CBETOBOT'O IIOTOKA M BEJIMYMHOH cMeleHus noposl. [TokazaHo, 4To NepreHAnKyYIApHbIe U3MEpeMOMY Harpasiie-
HMIO KOJICOAHHS HE BHOCAT JIOIOJHUTEIBHYIO IOTPEIIHOCTD B Pe3yJIbTaThl M3MEPEHU. B paboTe mpuBeeHbI TaKKe pe3yiib-
TaThl METPOJIOTHYECKUX UCIIBITAHUH ONBITHOTO 00pasiia ceficmorpada.

KuroueBble cj10Ba: celiCMONPHEMHIK, BOJIOKOHHO-ONITUYECKUH ceiicMorpad), MarHWTHasI OABECKa, MUKPOCEHCMBI, YIPyTHE
BOJIHBI, aMIUIUTY JHO-4aCTOTHbIC XapAKTCPHUCTUKH.

3nemun B.M., Cunopenko B.JI., [loBap C.B., I'ne6enkxo B.B. BonokonHo-onTiHuHMIA celicMorpad 3 MarHiTHOO IMiZBiICKOIO
YyTIIMBOTO €IIEMEHTA

Po3po6ieHo 4yTiIMBHiI BOJIOKOHHO-ONTHYHHHN ceiicMorpad Ha MarHiTHiM mingBici iHepuifHOI MacH, sika pO3MILIyeThCs B
obiacti HepeTHHy MPOTUISKHO CIPSIMOBAHMX CHJIOBHX JIiHIM MarHiTHOro mojsi KiibleBoro MmarHiTy. KoHcTpykiis
3a0e3neuye yMOBH [UIsl PIBHOBarM YyTJIMBOI'O elieMEHTa CeHCMIiuHOro narumka Oe3 KOHTAaKTy 3 HOro KOpIycoM i
nemiiipyBaHHS IPH BUHHUKHEHHI ceficMiYHMX KonmuBaHb. OCHOBHE MPU3HAYEHHS PO3po0IeHOTO celicMorpada - qucTaHiiiiHe
BHUMIPIOBaHHS MIKpO3MIlICHb KOHTPOJILOBAHOI TIOBEPXHI 1 pO3B’s3aHHSA, TaKUM YWHOM, 3aBIAHHA peecTpamii
MIKpOCEHCMIYHMX KONMBaHb. [lepemKkonoCTiHKICTh [0 eNeKTPOMArHiTHUX HaBelIeHb, CTIHKICT 1O pajiamiiHoro
BUIIPOMIHIOBAHHS € TiJIHICTIO PO3POOJICHOr0 BOJIOKOHHO-ONTHYHOrO ceiicMorpada. Lle 103Bossie BCTAHOBIIOBATH HOro mpu
HeoOxigHoCTI B Ge3nocepeHiii GIM3bKOCTI Bifl SACPHOI PEaKTOPHOI YCTAHOBKHM, a TAKOXK Yy CXOBHINAX PaIiOaKTHBHHX Ta
TOKCHYHHX BiIXO/iB. BOJIOKOHHO-ONTHYHA CHCTEMa IIepefadi H03BOJsSE€ 0e3 PETPaHCIALii IOCTABISATH aHAJIOrOBY
iHpopMalifo Ha JECATKH KiIOMETpiB 0e3 CIOTBOpeHHs. Y poOOTI HAaBOAMTHCS EKCIEPHUMEHTAJIbHO MEBHA aHAIITHYHA
3aJIeXKHICTh MIXK MOTYXXHICTIO BUMIPIOBAHOTO BiIOMTOrO CBITJIOBOTO IOTOKY 1 BEIMYMHOIO 3MillleHHs nopoau. [lokaszaHo, mio
KOJIMBaHH, 1110 NEPIECHUKYJIIAPHI 10 HAIPSIMKY BUMIipIOBaHb, HE BHOCATB JOJATKOBY MOXUOKY B PE3yJIbTaTH BUMIPIOBaHb. Y
po0OOTI HaBeIeHI TaKOXK PE3yNIbTaTH METPOJIOTIYHIX BUIIPOOYBaHb AOCIIIHOTO 3pa3ka celicMorpada.

KuarouoBi cioBa: ceiicMonpuiiMad, BOJIOKOHHO-ONTHYHUM ceiicMorpad), MarniTHa IiiBiCKa, MiKpoceicMH, MpPyXKHI XBHII,
aMIUTITY IHO-4aCTOTHI XapaKTEePUCTUKH.

Zdeshits V.M., Sidorenko V.D., Povar S.V., Glebenko V.V. Fiber optic seismograph with magnetic suspension of sensi-
tive element

Developed sensitive fiber optic seismograph maglev inertial mass, which is located at the intersection of oppositely directed
magnetic field lines of the ring magnet. The design provides the conditions for the equilibrium of the sensitive element of the
seismic sensor without contact with his body and damping in the event of seismic vibrations. The main purpose developed a
seismograph - remote measurement microdisplacements test surface and solutions, thus the problem of registration of micro-
seismic oscillations. Immunity to electromagnetic interference, resistance to radiation exposure is an advantage of the devel-
oped fiber optic seismograph. This makes it possible to install it, if necessary in the immediate vicinity of the nuclear reactor
plant, and in the storage of radioactive and toxic waste. Fiber-optic transmission system allows to deliver retransmission
without analog information for dozens of kilometers without distortion. The paper presents the experimentally determined
relationship between the analytical capacity of the measured reflected light flux and the magnitude of the displacement of the
breed. It is shown that the direction perpendicular to the measured fluctuations do not contribute additional uncertainty in the
measurement results. The paper presents the results of metrological tests of the prototype of a seismograph.

Keywords: geophone, fiber optic seismograph, magnetic suspension, microseisms elastic wave-us, amplitude-frequency
characteristics.
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Bbsmsniokos B.I'., Bapanos U.B., JIynenko C.A. . CoBepIlieHCTBOBaHUE METO/I0B ONpPEJIeNICHUs ITPAHUL] KapbepOB

B cratbe paccmaTpuBaeTCs BOIPOC ONpPEE]IeHHs] KOHEUHBIX KOHTYPOB KapbepoB. Onucana oxHa u3 mpo0ieM pa3paboTKu
JKEJIe30PYAHBIX MECTOPOXKAECHUI Ha COBPEMEHHOM 3Talle Pa3sBHTHs OTKPBITBIX TOPHBIX PaboT, KOTOpas 3aKIIOYAETCS B TOM,
YTO Ha OOJBLIMHCTBE KaphepoB WX paboure KOHTYpBI MO MOBEPXHOCTH JOCTUTIM MPOEKTHBIX OTMETOK. B 3THX ycClOBHSIX
HE00XO0IMMa TepeoreHKa BO3MOXKHOCTEH ChIpbeBON 0a3bl ISl JanbHEHIIeld paboThl TOPHBIX NpennpusTHii. BeimonHeH aHa-
TM3 HAy9YHBIX JOCTHKEHHH B PEHICHWM BOMPOCA OIpENeNICHUS] KOHEYHBIX KOHTYpOB KaphepoB. IIpuBeneH oOmen3BecTHBII
TIPUHIMII OTIPEENIeHHs] TPAHUIl OTKPBITEIX TOPHBIX PadoT, CYIIHOCTH KOTOPOTO 3aKII0YAeTCsl B ONPEACICHUH TPAHUI] Ha OC-
HOBE CpaBHEHUE JOIYCTHMOH ce0ecTOMMOCTH NOOBIYM PYIbI C OXKUAAEMOH II0 MpOeKTHpyeMoMy Kapbepy. Ha mpumepe
KapbepoB, KOTOPBIE OTPaXKalOT XapaKTepHbIE 0COOCHHOCTH pa3pabOTKH KPYTOINAJAIONIMX MECTOPOXKACHHUH YKpauHEBI, Ipo-
JEMOHCTPUPOBAHO BIMSHHE TEKYIIHMX KOI(QQUIMEHTOB BCKPHIIHM AEHCTBYIOIINX KapbepOB Ha I'PaHUYHBIA Kod(dHUIHEHT
BCKPBIIIN, KOTOPBIH CITy>KHUT ITaBHBIM KPUTEPHEM IIPU OIPENENICHUH I'PAHUI] OTKPBITBIX TOPHBIX PAOOT ISl TPOEKTHPYEMBIX
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KapbepoB. Pa3paboTaHa MeTOIMKa ONpEENCHHsI I'PaHUL] KapbepoB, KOTOpas HpeaycMaTpUBaeT NPUMEHEHHS TPaHHYHOTO
k03] duIMeHTa BCKPBIIIHM KaK BEJIMYUHBI HE TIOCTOSIHHOW, @ M3MEHSIOIICHCS BO BPEMEHH, U TAaKOM, KOTOpas 3aBUCHT OT U3-
MEHEHHS TeKyLIIMX KO ()HIIHMEHTOB BCKPHILIN Ha Kapbepax-KOHKYPEHTaxX. B pe3ysnpTaTe ycOBEpILICHCTBOBaHA TEOPHUs B 00-
JACTH OIIpeJie]IeHNs] KOHCUHBIX KOHTYPOB KapbepoB. HoBas MeTOIHMKa OTIHYAeTCs OT U3BECTHBIX yYETOM M3MCHEHHs Ipa-
HHYHOTO K0d((dHIHeHTa BCKPHILIN BO BPEMEHH, @ TAKXKE OMNPEACICHHEM BIUSHHS TEXHOJIOTHYECKUX MOKa3areseil KapbepoB-
KOHKYPEHTOB Ha KOHCUHYIO TIIyOHHY IIPOCKTHPYEMOT0 Kapbepa.

KiroueBble cj10Ba: Kapbep, KOHSUHbIN KOHTYP, KO3 (GUIUCHTI BCKPBIIIH, PYAa, BCKPBIIIHbIC TOPOIbI

Baizniokos B.I'., Bapanos 1.B., JIynenko C.O. Y iockoHaleHHsI METOIiB BU3HAUYCHHSI IPaHUILb Kap'epiB

V crarTi po3risinaeThes MMTaHHS BU3HAUYCHHS KiHLEBUX KOHTYPIiB Kap'epiB. OnucaHo ofHa i3 mpobiieM po3poOKu 3aizopya-
HHUX POJOBHII HA CYyYaCHOMY €Talli PO3BUTKY BIAKPUTHX TIPHUYHX POOIT, sIKa MOJIATAE B TOMY, LIO Ha OLIBLIOCTI Kap'epiB 1x
po0604i KOHTYpPHU N0 MOBEPXHI AOCATIIN MPOSKTHUX BiAMITOK. Y IIMX YMOBax HE0OXiqHA MEpeoLiHKa MOXINBOCTEH CHPOBUH-
HOi 0a3u A MOJabIIoi pOOOTH TiIPHUYUX MIANPHEMCTB. BUKOHAaHWMIA aHANli3 HayKOBUX JOCSATHEHb Y PO3B'A3aHI MHUTaHHS
BH3HAYEHHS KIHIEBUX KOHTYPIB Kap'epiB. HaBeneHuit 3aranbHOBIOMUI MPUHIIMIT BU3HAYCHHS TPAHUID BIIKPUTHX TIPHUYUX
POOIT, CYTHICTB SKOTO MOJISITA€ y BU3HAYCHHI IPAHUIIb HAa OCHOBI MOPIBHSAHHS NPHUITYCTUMOI co0iBapTOCTI BUIOOYTKY pyIu 3
O4iKyBaHOI 110 Kap'epy, sSKUH NpoekTyeTbest . Ha mpukiani kap'epis, ski BimoOpaskaroTh XapaKTepHI PHCH PO3POOKH KPYyTO-
CHaJHUX POIOBHIL YKpaiHH, POJAEMOHCTPOBAHO BILIMB MOTOYHUX KOC(ILIEHTIB PO3KPUBY HiFOUMX Kap'epiB HA TPaHUYHHUI
KOe(ILi€HT PO3KPUBY, SIKMH CIIY)KHUTh FOJOBHUM KPUTEPIEM MPU BU3HAYCHHI I'PAHULb BIAKPUTHX TIPHHYHUX pOOIT 11 Kap'e-
piB, sIKi NPOEKTYIOThCsA. Po3pobiieHa MeToMKa BU3HAYCHHS I'PAaHULb Kap'epiB, siKa Hependayae 3aCTOCYBaHHS TPAaHUYHOTO
KoeilieHTa pO3KpUBY 5K BEJIMYNHU HE MOCTIiiHOI, @ MIHJIMBOI B 4aci, i TaKol, sika 3aJ1eXKUTh Bil 3MiHU MOTOYHUX KOe]ilieH-
TiB PO3KpUBY Ha Kap'epax-KOHKYpEeHTaX. Y pe3ysbTarTi BIOCKOHAJICHA TEOpis B 0071acTi BU3HAUCHHS KiHIIEBUX KOHTYPIB Ka-
p'epiB. HoBa MeTonuka BiApi3HAETHCS Bil BITOMUX ypaXyBaHHSIM 3MiHH TPaHHYHOTO Koe(ilieHTa pO3KpHUBY B 4aci, a TAKOXK
BU3HAYCHHSM BIUIMBY TEXHOJIOITYHUX MOKA3HHUKIB Kap'€piB-KOHKYPEHTIB Ha KiHIEBY INIMOUHY Kap'epy, IKHH IPOCKTYEThCS.
Kuarouosi ciioBa: xap’ep, KiHIICBHI KOHTYP, KOSQIIIIEHTH PO3KPHUBY, PyAa, POKPUBHI TOPOAN

Bliznyukov V.G., Baranovl.V. . S.A. Lutsenko. . CoBepiieHCTBOBaHHE METOJIOB OIPEICIICHUS TPAHUL] KAPbEPOB

The article examines the issue of determining the end boundaries of opencast mines. It describes one of the problems of de-
velopment of iron ore deposits at the current state of development of opencast mining, which is the fact that the surface
lineaments of most opencast mines have reached their final grades. In these conditions, it is necessary to reevaluate the re-
sources of supply of raw materials in order to ensure the further operation of mining plants. The article analyses the scientific
achievements in the field of determining the end boundaries of opencast mines. It cites the commonly known method of de-
termining the boundaries of opencast mining, the essence of which is determining the boundaries based on comparison of the
acceptable final cost of ore extraction with the expected final cost in the projected opencast mine. By the example of opencast
mines, which reflect the unique features of developing steep deposits of Ukraine, the article demonstrates the influence of
current stripping ratios of operating opencast mines on economic stripping ratio, which is the primary factor in determining
the boundaries of opencast mining for the projected opencast mines. The developed method of determining the boundaries of
opencast mines specifies the application of economic stripping ratio as an inconsistent value that changes through time and
depends on the changes of current stripping ratios at the rival opencast mines. As a result, the theory in the area of determin-
ing end boundaries of opencast mines was enhanced. The new method differs from the existing ones by the accounting of
change of economic stripping ratio through time, as well as the determining of influence of technological factors of rival
opencast mines on the end depth of the projected opencast mine.

Key words: opencast mine, end boundaries, stripping ratios, ore, overburden.
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I'onuk B.U., Komamenko B.H., MopkyH B.C. CoBpemeHHbIe c1oco0bl 3 PEeKTHBHOTO MOA3EMHOTO BBILIEIaYUBAHUS M-
TaJJIOB

IIpuBeeHB KPAaTKUE CBEACHUS O TCOPHM BBIIIENAYUBAHHMS METAUIOB U3 pyA. OXapakTepH30BaHbI CIIOCOOBI MOBBILICHUS
AaKTHBHOCTH MUHEpPAJIOB, B TOM 4YHCIIE MeXaHOaKTHBalued. Ha mprMepe MpOMBIIIIIEHHOTO MCHONB30BaHUS TEXHOJIOTHH Ha
npennpustisx Poccun u KazaxcraHa cucTeMaTH3UPOBaHBI U MIPHBEICHBI PE3YJIbTAaThl BAPUAHTOB TexHOOruil. ClenaH Bbl-
BOJl O TEXHOJOTMYECKOH BO3MOXKHOCTH M SKOJOTHYECKOH I1eIeCOO0OPa3HOCTH BHINIETAYNBAHUS METAJUIOB C JINKBHIAIMEH
XPpaHWIMII Ha 3eMHO 1MoBepXxHOCTH. [IprBeaeHbI KpaTKUe CBEJCHHS O TCOPHHU BBILIENIAUYMBAHHUS METALIOB U3 pyn. Oxapak-
TEpPU30BaHBI CIIOCOOB! NOBBIILICHUS] aKTUBHOCTH MHHEPAJIOB, B TOM 4YHCIIe MexaHoakTuBanueld. ChopMyIMpoBaHO Hampasie-
HME SKOJIOTU3ALMU TOPHOTO IPOM3BOACTBA IIyTEM MHHMMM3ALUKM 00beMa M3BIEKAEMbIX U3 HEIpP Ha 36MHYIO IIOBEPXHOCTb
MHHEpaIIbHBIX pecypcoB. ONpeneseHo, YTO OTXOAbl 100bIYM, 00OTaIeHHs U BbILIEIAYMBAHUSA METAUIMYECKUX PYA MOTYT
OBITh MCIIOIb30BAHBI TIPH YIPABICHUH MAaCCHBOM C 3aKJIA[KOH ITyCTOT TBEPIACIOIIMMH CMECSIMH, U3TOTOBJICHHBIMHU U3 HPO-
JYKTOB IEepepabOTKH XBOCTOB OOOTAILCHHUS U C MCIIOJIb30BAaHHEM MACCHBOB M3 XBOCTOB MOA3EMHOIO BBIIIETAUMBAHUS Me-
TaJUIOB, KOTOPBIE MO BIMSHHE XMMHYECKUX IPOIECCOB IPHOOpeTaoT npouHocTs. CopMyTHMpOBaHbI 3a1a4n Pa3BUTHS Me-
XaHOXMMHYECKOW TEXHOJIOTHH U yKa3aHbI 3all[HIICHHbIC TATCHTAMU HAIIPaBJICHUS PEIICHHS TPOOIEMBI.

KnioueBble ci10Ba: jKeJe3HbIE PyJbl, METALIbI, KPHCTAIIBI, pa3pyllieHne, o0oralieHne, MeXaHOaKTHBAIHs, MUHEPAIbHOE
CBIPbE, TEXHOJIOT s JOOBIYH, TBEpACIONIAs 3aKIIA/IKa, IPUOBLIb, TEXHOIOTHS Pa3pabOTKH, N3BJICUCHUE METAILIOB, BBIILEIAYH-
BAIOIIMH PacTBOP, JE3NHTErPALMS, MEXaHOXUMHSL.

I'oaik B. 1., Komamenko B. 1., MopkyH B. C. CyuacHi crioco6u epeKTHBHOTO ITiI3EMHOT0 BHITyTOBYBAaHHS METaiB
IIpuBeneHi KOpOTKi BiZOMOCTI MpPO TEOpil0 BUIIYTOBYBaHHA MeTaliB 3 pyd. OxapakTepu3oBaHi CIOCOOM MiIBUIIECHHS
aKTHBHOCTI MiHepajiB, y TOMYy 4YHCJIi MeXaHOakTHBanueid. Ha mpukiami mpoMHCIOBOTO BHUKOPHCTaHHS TEXHOJIOTiH Ha
nignpuemctBax Pocii 1 Kazaxcrany cucremMaTtn3oBaHi i IpuBeneH! pe3yIbTaTH BapiaHTIB TEXHOJIOTIH. 3po0iaeHui BUCHOBOK
PO TEXHOJIOTIYHY MOJJIMBICTH 1 €KOJIOTIYHY IOWINBHICTh BWIIYTOBYBaHHS METANIB 3 JIKBIJaIli€l0 CXOBHII Ha 3€MHIH
noBepxHi. [IpuBeneHi KOpOTKi BiZOMOCTI NPO TEOpir0 BHIIyrOBYBaHHS MeTaliB 3 pyd. Oxapakrepu3oBaHi CHocoOu
HiIBUIICHHS aKTHMBHOCTI MiHEpaJliB, y TOMy 4Hcli MexaHoakTuBauuei. ChopMysboBaHUil HaNpsM eKoori3awii TipchKoro
BUPOOHUIITBA LISIXOM MiHiMi3alii 00'eMy BUTATYBaHUX 3 HaJp Ha 3¢MHY MOBEPXHIO MiHEpalbHUX pecypciB. BuzHadeHo, o
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BiIX0/M 3100u4i, 30araueHHs i BUIYTOBYBaHHS METAJICBUX PyI MOXYTh OyTH BUKOPUCTaHI MPH yNpPaBIiHHI MAaCHBOM i3 3a-
KJIaZIKOI0 MOPOXKHEY TBEPAHYYHMHU CyMilllaMH, BUTOTOBJICHUMH 3 TPOAYKTIB MEpepoOOKH XBOCTIB 30aradeHHs i 3 BUKOPHU-
CTaHHSIM MAacHBIB 3 XBOCTIB IiI3¢MHOT'O BUJIyTOBYBAaHHS METAIIB, SIKi i/ BIUIUB XIMIYHUX MPOIIECiB IPUAOABAIOTH MIIHICTb.
CcopmynpoBaHi 3aBJaHHS PO3BUTKY MEXaHOXHMHUYECKOW TEXHOJOTIi i BKa3aHi 3aXWIICHI MaTCHTAaMH HAIPSMH BHUPILICHHS
npobiieMn.

KirouoBi ciioBa: 3amizHa pyna, MeTajiu, KpUCTallM, pyldHyBaHHs, 30araucHHs, MEXaHOAKTUBALWs, MiHEpajibHa CHPOBHHA,
TEXHOJIOTisl BUIOOYTKY, TBEpIHYYa 3aKjiaKa, NPHOYTOK, TEXHOJIOTis pO3POOKH, BUIIYUYCHHS METANIB, BHIyrOBYHOUHIl PO3-
YHH, IC3UHTErpallis, MCXaHOXIMisl.

Golik Vladimir, Komashchenko Vitaly, Morkun Vladimir The modern methods of the effective underground lixiviating
of metals

Short data on the theory of leaching of metals from ores are provided. Ways of increase of activity of minerals, including
mechanoactivation are characterized. On the example of industrial use of technologies results of options of technologies are
systematized and given in the enterprises of Russia and Kazakhstan. The conclusion is drawn on a technological capability
and ecological expediency of leaching of metals with liquidation of storages on a terrestrial surface. Short data on the theory
of leaching of metals from ores are provided. Ways of increase of activity of minerals, including mechanoactivation are char-
acterized. The direction ekologisation mountain manufacture by minimization of volume taken of bowels on a terrestrial sur-
face of mineral resources is formulated. It is defined that a waste of extraction, enrichment and lye of Metal of the ores can be
used at management of a file with a bookmark of emptiness the hardening mixes made of products of processing of tails of
enrichment and with use of files from tails underground lixiviating of of metals which under influence of chemical processes
get durability. Problems of development of mechanochemical technology are formulated and the directions of a solution pro-
tected by patents are specified.

Keywords: iron ores, metals, crystals, destruction, enrichment, mechanoactivation, mineral raw materials, technology of
production, the hardening bookmark, profit, technology of development, extraction of metals, the leach solution, disintegra-
tion, mechanochemistry.
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Kocrsancknii A. H., fimenko B.E. [Iporao3upoBanue koadduimenta BCKPHIIIN Kak MOKa3aTessl 1yl ONPeIeICHUs [ITyOuHbI
Kapbepa ¢ yUeTOM 3aTpaT Ha SHEPrOHOCUTEIIH

OcCHOBHOI1 3a/1a4yeil PH NPOCKTUPOBAHUHM OTKPBITHIX TOPHBIX PAabOT SBISETCS ONpE/eleHNe KOHEYHBIX KOHTYPOB Kapbepa.
Jli1st KapbepoB pa3pabaThIBAIOIIMX HAKIOHHBIC H KPYTOIAJA0IHe 3aJICXKH MOCIIE0BATEIBHO 110 ITyOHHE OTKPBITHIM H MO~
3EMHBIM CIIOCOOOM IpaHHIIBI ONPEICISAIOT KaK MPaHHIy Iepexoja OT OTKPBITBIX K HOJ3EMHBIM FOpHbIM paboram. Kak u3-
BECTHO, OCOOCHHOCTBIO 3KCILUTyaTallud ITyOOKHUX KapbepoB SIBISETCS TO, YTO MPH JOCTABKE TOPHOW MAacChl 3HAYUTEIbHAS
JIOJIsI 3aTpaT MPUXOAUTCS HA SHEPrOHOCUTENH. [IPOM3BOACTBEHHBIC 3aTPAThI, KOTOPHIC BKIFOYAIOT SHEPIOHOCHTEIN BIHSIIOT
Ha ce0ecTOMMOCTb KaK Py/ibl, TAK U TOBAPHOM NpOXyKuuu KoMOuHaTa. [IpeeoM BO3MOXKHOTO yJI0pOKaHHs Ce0ECTOMMOCTH
PYIbl CIyKMT MaKCHMAJIbHBII 3KCIUTyaTalMOHHBIH Ko3((duimeHT Bekpblu. 1 M3yueHUs BIMSHHUSA SHEProsarpar depes
ce0eCTOMMOCTh Ha KO3((GUIMEHT BCKPBIIIH HOJIY4YeHA 3aBUCUMOCTh M3MEHEHHSI CTOMMOCTH SHEPrOHOCHUTEINICH 171 KOHKpET-
HBIX YCJIOBHH MO ()aKTHYECKHM TAaHHBIM 32 paccMOTpeHHBIH mepuon mis ycnouid CeB['OKa, 94TO MO3BOIMIIO OpUEHTHPO-
BOYHO MPOTHO3MPOBATh 3aTPaThl HA 3HEPrOHOCHTENHU. 110 BEMMYMHE MaKCHMAIBHOIO JKCIUTyaTallMOHHOro KodbduuueHra
BCKPBILLH, IIPU ONPEACICHHN KOTOPOTO YYTEHBI 3aTPaThl HA SHEPrOHOCUTEIIH, YCTaHABIMBACTCS INIyOUHA Kapbepa JIs onpe-
JeJICHHUs. ero mapaMeTpoB. I[IpH 3TOM Ha OCHOBaHMM TEOJOTHYECKUX IAHHBIX O Pa3BEJaHHOCTH ONPENEISIOT BO3MOXKHYIO
OIIMOKY- PUCK, KAK OMACHOCTh HEBBINOJIHCHHS YTBEP)KACHHBIX PEIICHHUI, YPOBEHb KOTOPOTO OLCHHBAIOT M 3aTE€M KOPPEKTH-
PYIOT pacueTHOe 3HAYCHHE MAKCHMAJIBbHOIO 3KCIUTyaTAallMOHHOTO KodduimenTta BCkpbimu. [IpuBeneHHbIE 3aBUCHMOCTH
MOTYT HaliTH IpUMEHEHHE 1J11 000CHOBAHUS TIIyOHHBI Kapbepa IIPU €ro PeKOHCTPYKIHH.

Ki1roueBble €j10Ba: Kapbep, SKCIUTyaTallMOHHBIA KO3()(GUIIMEHT BCKPBILIN, S3HEPTOHOCHTEN

Kocrancbkuii O. M., Slmenko B.E. [IporHosyBanHs koedimieHTa PO3KPHIBY SK MOKAa3HWKA I BU3HAYCHHS TIHMOHMHH
Kap'epy 3 ypaxyBaHHSIM BHTPAT Ha CHEProHOCIT

OCHOBHHM 3aBJaHHSM IIPH NIPOCKTYBAHHI BIJKPUTUX TIPCHKHUX POOIT € BU3HAYEHHS KiHIIEBUX KOHTYpIB Kap'epy. [yt kap'epi
PO3POOISIOUNX MOXIIII 1 KPyTONa[arodi MoKl MOCIiIOBHO IO TIHOMHI BiIKPUTHM i MiA3€MHUM CITIOCOOOM MEXXi BU3HAUa-
I0Th K MEXY IEPeXONy BijJ BIIKPUTHUX 10 MiJ3€MHUX TipChKUX poOIT. SIK BiZOMO, OCOONMBICTIO EKCILTyaTalii MIMOOKHX
Kap'epiB € Te, 10 NPH JOCTaBLI TiPChKOi MacH 3Ha4YHA JOJS BUTPAT JOBOAMTHCS HA €HeproHocii. BupoOHu4i BuTparty, siKi
BKJIIOYAIOTh €HEProHOCii BIUIMBAIOTh Ha COOIBapTICTh SIK PyIH, TaK i TOBapHOI MPoAyKiii KOMOiHATY. MeXer MOXKIHBOTO
JOPOXKYaHHS cOOIBAPTOCTI PyIH CIIY)KHTh MAaKCHMAaJIbHHUM SKCIUTyaTallifHUK KOe(ilieHT BCKPBILIK. J[is BUBYCHHS BIUTHBY
EHEePTOBUTPAT 4epe3 coOiBapTiCTh HA KOE(DIiEHT PO3KPHBY OTPUMAaHA 3aJEXKHICTh 3MIHH BapTOCTI €HEPrOHOCIIB I KOH-
KpPETHUX YMOB 3a (paKTHYHUMH JaHUMH 3a po3risHyTHH nepion ans ymoB CeB['OKa, 1o 103BOMIIO OPiEHTOBHO MPOTHO3Y-
BaTU BUTPATH Ha CHEProHocil. 3a BEJIMYMHOI MAKCHMAJIbHOIO CKCILTyaTalliifHOro KoedilieHTa po3KpUBY, IPH BU3HAYCHHI
SIKOTO BPaXOBaHi BUTPATH HA CHEPrOHOCIT, BCTAHOBIIOEThCS MIIHOMHA Kap'epy JUls BU3HAYeHHs iforo mapamerpis. IIpu npomy
Ha MiJCTaBi TCOJOTIUYHMX JAHUX MPO PO3BiJaHy BU3HAYAIOTH MOXKIIMBY MOMMUIIKY - PU3HK, SIK HeOe3leKka HCBUKOHAHHS 3a-
TBEP/DKCHHX PIllleHb, pIiBEHb SIKOTO OLIHIOTh 1 IOTIM KOPUIYIOTh PO3PaxyHKOBE 3HAYCHHS MAaKCHMAJIbHOTO
eKcrutyarauniiinoro koedinienra po3kpuBy. [IpuBeneHi 3aneXHOCTI MOXKYTh 3HAHTH 3aCTOCYBaHHS Uil OOTPYHTYBaHHS TJIH-
OuHM Kap'epy MPU HOr0 PEKOHCTPYKILT.

Kurouosi ciioBa: xap'ep, ekcruryatamiiHuid KoeilieHT pO3KpUBY, CHEPrOHOCIT

Kostjanskiy A.N., Jachenko B.E. Prognostication of coefficient of stripping as an index for the depth-finding of quarry
taking into account expenses on power mediums

A basic task at planning of open mountain works is determination of eventual contours of quarry. For the quarries of elabora-
tive sloping and high-dipping beds consistently on a depth it is determined the open and underground method of border as a
transition border from open to underground mountain works. As is generally known, the feature of exploitation of deep quar-
ries is that at delivery of mountain mass a considerable proportion of expenses is on power mediums. Productive expenses,
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which include power mediums influence on the prime price of both ore and commodity products of combine. The limit of
possible rise in prices of prime price of ore the maximal operating coefficient of stripping serves as. For the study of influ-
ence of sHepro3arpat through a prime price on the coefficient of stripping dependence of change of cost of power mediums
is got for concrete terms from actual data for considered period for the terms of CeB['OKa, that allowed orientation to fore-
cast expenses on power mediums. On the size of maximal operating coefficient of stripping, at determination of which ex-
penses are taken into account on power mediums, the depth of quarry is set for determination of his parameters. Thus on the
basis of geological data about found out determine possible ommoky- risk, as danger of non-fulfillment of the ratified deci-
sions, the level of which is estimated and then correct the calculation value of maximal operating coefficient of stripping. The
brought dependences over can find application for the ground of depth of quarry at his reconstruction.

Keywords: quarry, operating coefficient of stripping, power mediums

VK 62.83

Pei6anbuenko M.A., I'osioBko B.U., BepxoBckas A.A., [lananos I'.A. MoaenupoBaHie BEKTOPHOTO YIIPaBJICHUS aCHH-
XPOHHBIM 3JIEKTPOABUTATEIEM 3aTBOPA BECOBOI BOPOHKH CHCTEMBI MINXTOIOaYl JOMEHHON ITeun

B cratbe paccMOTpeHB! XapaKTepPUCTUKH BEKTOPHON M CKAISIPHON CHCTEM YIPABJICHUS aCHHXPOHHBIM JBHTATEIEeM C KOPOT-
KO3aMKHYTBIM poTopoM. IToka3aHo, 4TO ISl NMOTy4YeHUs] BEICOKMX AWHAMHYECKHUX ITOKa3aTeledl M BBICOKOH TOYHOCTH HOJ-
JIepKaHUsl CKOPOCTH HauOoJiee MPeIOYTUTENBHOM SIBISIETCS BEKTOPHAsE CUCTEMa yIPaBJIeHHs JIEKTponpruBoaoM. [Ipu pas-
paboTKe MaTeMaTH4eCKOH MOJENH IPUBOJA 3aTBOPA BECOBOW BOPOHKH MCIIOJIB30BAJICSA MPUHIMI OPUEHTALUM CHUCTEMbI
KOOPJMHAT 110 BEKTOPY IOTOKOCLCIUICHUs poTopa. B 3TOM cityyae Moziesib aCHHXPOHHOTO JIBUIaTeNs IPUOOPETaeT CXOACTBO
CO CTPYKTYPHOIl CXeMOil MaIlIMHBI IOCTOSTHHOTO TOKA, TI¢ BO3MOXXHO Pa3eNIbHOEC YIPABICHHE MarHUTHBIM COCTOSHHEM H
MOMEHTOM Ha BaJly JIBUIaTelsl. BBINOJIHEHO MOAEIHPOBAaHHE PAOOTHI 3JIEKTPONPHBOJA 3aTBOPA BECOBBIX BOPOHOK IIMXTO-
I0Ja9M TOMEHHOIT Tedn oGbeMoM 5000 M° B cpene MATLAB Simulink. YcTaHOBICHO, 4TO IPUMEHEHUE CHCTEMBI BEKTOP-
HOTO YIPaBJICHUSI ACHHXPOHHBIM JIBUTaTEJIEM 3aTBOPA BECOBOW BOPOHKH MO3BOJHT PEaIM30BaTh (OPMHPOBAHIE MHOTOKOM-
MOHEHTHOM MOPLUH IIUXTHI Ha JOMEHHOM KOHBeliepe B J1F000i OCIeJ0BaTeIbHOCTH Pa3rpy3KH BECOBBIX BOPOHOK.
Pui6anbuenko M. A., IN'ooBko B. U., BepxoBckas A.A., [lananos I'. A. MonentoBaHHsS BEKTOPHOTO yNPAaBIIiHHS aCHH-
XPOHHMM EJICKTPOABUTYHOM 3aTBOPA BaroBoi BOPOHKU CHCTEMH LIMXTOIOAAYI JOMEHHOT reyi

VY crarTTi pO3IISHYTO XapaKTEPUCTUKM BEKTOPHOIO 1 CKAJISIPHOIO CUCTEM YIPABJIIHHS aCHHXPOHHHMM JIBUT'YHOM 3 KOPOTKO-
3aMKHYTUM poTopoM. [lokazaHo, 1m0 Ui OTPUMaHHS BHUCOKUX NUHAMIYHUX MOKA3HUKIB i BUCOKOI TOYHOCTI MiATPHUMKH
MIBUIKOCTI HalOLIBII MPUHHATHOIO € BEKTOpHA CHCTEMa YIMpPaBIiHHA eJeKTponpuBoioM. Ilpum po3pobmi mMaTeMaTHIHOL
MOJIeTi IIPUBOJY 3aTBOPA BaroBoi BOPOHKH BHKOPHCTOBYBABCS MPHUHIIUII OPIEHTAI] CHCTEMH KOOPIMHAT II0 BEKTOPY IIOTO-
KOCLICTUIEHHUsI poTopa. Y IbOMY BHUIIAQJKY MOJENb aCHHXPOHHOTO JIBUT'YHA NPHUAOABAE CXOXKICTh i3 CTPYKTYPHOIO CXEMOIO
MallMHH MTOCTIHHOTO CTPYMY, € MOXJIMBE PO3JUIbHE YIPaBIiHHSA MarHiTHUM CTaHOM i MOMEHTOM Ha Baily JBUryHa. Buko-
HAHO MOJICTIOBAHHS POOOTH E€ICKTPONPUBO/Y 3aTBOPA BAarOBHX BOPOHOK NIMXTOMOJAYi JOMEHHOT meui 06'emom 5000 M B
cepenosuili MATLAB Simulink. BeranoBineHo, 1110 3aCTOCYBaHHSI CHCTEMH BEKTOPHOTO YIPABIiHHS aCHHXPOHHUM JIBHTY-
HOM 3aTBOpa BaroBOi BOPOHKH JIO3BOJIUTb peaidyBaTH (OpMyBaHHsS 0araTOKOMIIOHEHTHOI MOPLii IIMXTH HAa JOMEHHOMY
KOHBe€pi B OyAb-sIKiil MOCTITOBHOCTI PO3BaHTAKEHHS BATOBUX BOPOHOK.

Rybalchenko ML.A., Golovko V.I., Verhovskaya A.A., Papanov G.A. Simulation of vector control asynchronous electric
motor gate weight funnel of system serve of charge blast furnace

In the article descriptions are considered vectorial and scalar control system by an asynchronous drive with a short-circuited
rotor. It is shown that for the receipt of high dynamic indexes and high exactness of maintenance of speed most preferable is
vectorial control system. For development of mathematical model of drive of breech-block weight funnels principle of orien-
tation of the system coordinates was used management for the rotor flux linkage. In this case the model of asynchronous
drive acquires likeness with the flow diagram of machine of direct-current, where a separate management is possible by the
magnetic state and moment on the billow of drive. The design of work of electro mechanic of breech-block weight funnels
the blast furnace with a conveyor feeding the charge on the furnace top was executed in the environment of MATLAB Simu-
link. It is set, that application of the system of vectorial management of asynchronous drive of breech-block weight funnels
will allow to realize forming of multicomponent portion of charge on a conveyer in any sequence of its unloading.

YIK 681.513.6:622.7:622.34

Tponr B.B., MaeBcbknii K.B. ®opMmyBaHHS aJanTHBHOTO KepyBaHHS IPOLECOM IOAPIOHEHHS 3aji30pyJHOI CHPOBUHU B
YMOBaX HEeBU3HAYCHOCTI XapaKTEPUCTHK 00’ €KTa

VY cTaTTi HaBeIEHO pe3yJIbTaTH JOCIHIDKEHHS METOIiB ()OpMyBaHHS aBTOMATH30BAHOTO KEPYBAaHHS TEXHOJIOTTYHHM IIpOLie-
COM MOIPiOHEHHS B YMOBaX HECTaOLIBHOCTI XapaKTEPHCTHK 3ali30pyAHOI CHPOBHHHM Ta HEBU3HAUCHOCTI IapaMeTpiB
TEXHOJIOTiYyHOTO mporecy. [IpoananizoBaHo Moaeni Ta METOIM KEepyBaHHS IPOLIECOM IMOIPiOHEHHS PYIH, MPEICTaBICHOL
TEXHOJIOTIYHUMH Pi3HOBHJAMH JUIsl 3a0e3IIeUeHHs 3aJaH0i IPOTYKTUBHOCTI TEXHOJIOTIYHHX arperaTiB. PosrisHyTo poGoTy
KJIACHYHHX Ta aJaNTUBHUX PETYJIATOPIB y CHCTEMI KepyBaHHS 3aBaHTaXKCHHSIM MIIMHA repInoi craaii noxpiouenns. [1ooymo-
BaHO MOJIeNIb KYyJLOBOTO MJIMHA Yy CEpPEIOBHUINI IMITalliiHOrO KoM toTepHoro wmojemoBands MATLAB/Simulink.
JocnimpkeHo po6oTy Mozieni y CHCTeMi KepyBaHHs 3 BUKOpUCTaHHAM kiacuunoro ITI/[-perynsropa. [ist miABUIEHHS SKOCTI
KepyBaHHSI MOJAPIOHEHHSM JOCITIPKEHO POOOTY agaNTUBHUX PEryJsaTOpiB, L0 3aCHOBaHI HA MOJCPHI30BaHHX METOIAX
3irnepa-Hikonbca. [IpeacTaBieHo pe3ysibTaT 3aCTOCYBaHHS y CUCTEMI KepyBaHHsI aIallTUBHUX PETYJIATOPIB, 3aCHOBAHHX Ha
¢dinpTpanii AudpepeHnifHOro KOMIOHEHTa 3 BUKOPUCTAHHAM anpokcuMarii TacTiHa, MeToy MpIMOKYTHOI Ta TparneneBHIHOT
JMCKpeTH3alii. Y pe3yJibTati MpOBeJeHHUX JTOCIIPKEHb BCTAHOBIICHO, 1110 HAMKPAIMM PEryJISTOPOM JUIsl IIPOLECIB KepyBaHHS
MOpiOHEHHAM TEXHOJIOTIYHUX PIi3HOBUIB 3ai30pyAHOI CHPOBHHU 3 ypaxXyBaHHSIM HECTAIiOHAPHOCTI XapaKTEPHUCTUK pe-
IBHOTO 00’€KTy KepyBaHHS € aJanTHBHHUN peryisrop 3irmepa-Hikombca s mpomeciB TpeTboro HOpsAKy 3 (iabTpariero
nudepeHIifHOr0 KOMIIOHEHTa 3 BUKOPUCTAHHAM amnpokcuManii TacriHa. BukopucTaHHS naHOTO peryisitopa 3abesrnedye
MEHIIly HOXHOKY KepyBaHHS MOPIBHAHO 3 KiaacuyHuM [11/[-peryastopoM Ta po3rITHy TUMH aJaliTHBHUME PEryJIsITOpaMH, sika
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3HaxoxuThes y Mexkax 0.01%-0.81%, i 3abe3nedye Taki ycepeqHEeHi 3HAYEHHS IOKA3HUKIB SKOCTI KEPYBaHHS: Iepepery.iro-
BaHHs - 16.7, TpUBaNICTh MEpeXiAHOrO mpotecy - 69.5 cexyHn.

KurouoBi ciioBa: aBTOMaTH3aIis, afanTuBHE KepyBaHHsA, moApiOHeHHs pyau, [11/I-perymsatop.

Tpous B.B., Maesckuii K B. . ®opMupoBanue aganTuBHOTO YIPaBIEHHs IPOILECCOM U3MENbUYEHHS JKETIE30PYTHOTO ChIPbs
B YCJIOBHSIX HEOIPEIEICHHOCTH XapaKTePUCTHK 00bEKTa

B crarbe NpUBEACHBI PE3yJIbTaThl UCCIEIOBAHHMS METOAOB ()OPMUPOBAHHSI aBTOMATH3UPOBAHHOTO YIIPABJICHHS TEXHOJIOTH-
YECKHUM IPOLIECCOM M3MENBUCHHS B YCIOBUSIX HECTAOMIBHOCTH XapaKTEPUCTHK XKEJIC30PYAHOTO ChIPhSI H HEONPEASICHHOCTH
[apaMeTPOB TEXHOJOTHYECKOro mporecca. [IpoaHaan3upoBaHbl MOJCIH M METOABI YIPABICHHS MPOIECCOM H3METbYCHUS
PYIibl, IPEJICTABICHHOH TEXHOJIOTMYECKUMHU Pa3HOBUIHOCTAMHU 11 00ECIICUeHHs 3a/laHHOM POU3BOJUTEILHOCTH TEXHOJIO-
IMYECKUX arperatoB. PaccMoTpeHa paboTa KIIACCHYECKMX M aJIaliTUBHBIX PEryJIATOPOB B CUCTEME YIpPABICHHS 3arpy3Koil
MEJIbHMIIBI IEPBO#i CTauu n3MenpueHus. [ToctpoeHa Moesb IaAPOBO MEJIBHHUIIBL B Cpeie MMUTALMOHHOIO KOMITBIOTEPHOTO
monemupoannsi MATLAB/Simulink. HccnenoBana pabora Moaenu B cUCTEME YIPaBICHUS C MCIIOIB30BaHHEM KilaccHue-
ckoro ITN/I-peryssropa. [{ysi MOBBIICHUS Ka4eCTBa yIPaBICHNs U3MEIbYCHHEM HCCIIeI0BaHa paboTa alalTUBHBIX PEryJis-
TOPOB, OCHOBAHHBIX Ha MOJICPHH3HUPOBAaHHBIX MeTozax 3urinepa-Hukosbca. TIpeacraBieHbl pe3ybTaThl IPUMEHEHHUS B CUC-
TeMe YIPABJICHHUS aJalTHBHBIX PErYJISTOPOB, OCHOBaHHBIX Ha (GuiibTpauuu JudepeHImaaIbHOr0 KOMIOHEHTa C HCIIOb30-
BaHHEM allPOKCUMAIMi TacTHHA, METO/Ia MPAMOYTOJILHON U TpAalelUeBUAHON AUCKpeTH3auuu. B pesynbrare npoBeieH-
HBIX MCCJICI0BAHUN YCTAHOBJICHO, YTO HAMIYYIIAM PEryJISTOPOM [UISl IPOLIECCOB YIPABICHHS H3MEIbUCHHEM TEXHOIOTHYC-
CKMX Pa3HOBHJIHOCTEI! )KeJIE30PYIHOTO CBIPBSI C yYETOM HECTAlIHOHAPHOCTH XapPAKTEPUCTHK PEAIbHOTO OOBEKTa YIPABICHUS
SBJISICTCS aJlalTUBHBIN peryisrop 3uriaepa-Hukonbca Ui mpoLeccoB TpeThero nopsaka ¢ Guiabrpanuei auddepeHunuaisHo-
ro KOMIIOHEHTa ¢ HCHOJIb30BaHHEM anmnpokcuManuu Tactuna. Mcnonap30BaHHE JaHHOTO peryisropa oOeclednBacT MEHb-
LIYI0 TOTPEIIHOCTh YIPABJICHHUS 10 CPaBHEHMIO ¢ KiaccuyeckuMm ITHJ[-peryssTopoM M pacCMOTPCHHBIMH aJalTHBHBIMU
perynsiTopamu, kotopast Haxoxures B peaenax 0.01% -0.81%, u obecnieunBaeT Takue ycpeaHCHHBIC 3HAUCHNUS ITOKa3aTeIei
KadecTBa yIPaBJICHHS: [IepeperyIupoBaHue - 16.7, Ipo0IKUTEIBHOCTD MIEPEXOIHOrO TIpoLecca - 69.5 cexkyH .

KiroueBble cj10Ba: aBTOMATH3aLMs, aJalITHBHOE YIIPaBJIeHNE, n3MenbueHue pyasl, [T JI-perymstop.

Tron V.V., Maevsky K.V. The forming of the adaptive process control of iron ore degradation in conditions of characteris-
tics uncertainty

The article presents the results of the analysis of the methods of the automatic control of the technological process of iron ore
disintegration in conditions of iron-ore raw material characteristics and technological process parameters uncertainty. The
articles and works about the principles of mill control and the methods of the shredding analysis were analyzed. The analysis
the library of adaptive controllers is represented. The model of the ball mill was created in the simulation environment
MATLAB / Simulink. In this work are represented the principles of using the PID controller, the work of adaptive control-
lers based on the Ziegler-Nichols methods. The results of using the adaptive controllers based on differential filtering compo-
nent with usage of Tastin approximation (Ziegler-Nichols controller with D-component filtration) and the methods of rectan-
gular and trapezoidal discrete sampling are represented. The results of the simulation show that the adaptive Ziegler-Nichols
controller for the 3-order processes based on differential filtering component with usage of Tastin approximation is the most
efficient controller for the control of the grinding process of the various types of iron-ore raw material. Comparing to the
classical PID-controller it provides the smaller measure of inaccuracy, which is 0.01%-0.81%. This controller provides the
following results: overshoot - 16.7, the installation of the transition process - 69.5 seconds.

Keywords: automation, adaptive control, ore degradation, PID controller.
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'y J1.B., @ininn FO.B. BusHaueHHs] eHepreTHUHMUX MOKa3HHUKIB eIEKTPONPHUBOIIB YCTAHOBOK BaKyyMHOI MeTai3arlil
PYJIOHHHX MaTepiajiB

IIuTanHs migBUIIEHHS €(PEKTUBHOCTI CHEPTOBUKOPUCTAHHA Ta €HEPro30epeKeHHs HaOyBarOTh Bce OLNBIIOT aKTyaJbHOCTI.
BukopucTaHHs peryIbOBaHUX EIEKTPOIPHUBOAIB AN 3a0€3MEUCHHS SIKOCTI TEXHOJIOTIYHUX MPOLIECiB CIIPUATINBO BIUIUBAE 5K
Ha SKICTh TEXHOJOTIYHOI NPOAYKILT Tak i Ha 3MCHIICHHS CIIOKHUBAHHS aKTHBHOI eHeprii. B cBOIO 4yepry, CydacHHMil peryibo-
BaHMH €JIEKTPOIPHUBOJ 3MIHCHIOEThCS 3ac00aMU IEPETBOPIOBANBHOI TEXHIKH, SIKi CIIPHIAMAIOTHCS MEPEXKEIo SK HEeNIHIMHI
€JIEMEHTH, II0 CYyTTEBO BILUIMBAE HA IIOKA3HUKH SKOCTI CHOXKUBAHHS eJIEKTpoeHeprii. Binomo, mo sikicTh enexTpoeneprii 6e3-
MOCEPEHbO BIUIMBAE Ha 301JbLICHHS 30MTKIB HAa IPOMHCIIOBUX IiINPUEMCTBAX, Y TOMY YHCHi, 1 JO MiABHINEHHS BTpaT
CJICKTPOCHEPTii.

EnexTponpuBoau K €IeKTPOMEXaHidHI 00'€KTH YIPaBIIHHS Cy4acHUX MPOMHCIOBUX arperariB XapaKTepPH3YIOThCS IOCHTh
CKJIAJIHOI0 MEXaHIYHOIO YaCTHHOIO, sKa sBJIsE CO0O0I0 6araToMacoBy CHCTEMY 3 IPY)KHUMH 3B'A3KaMH Ta 3a30paMH B HUX.
Kpim TOro, po6odi oprann OKpeMHX MEXaHi3MiB, CKIaIHUX TEXHOJOTTYHUX KOMIUIEKCIB MOXYTh OyTH MOB's3aHi MK c000I0
yepe3 o0poOmoBaHmii MaTepian abo BupiO. EnexkTpudHa yacTuHa €IEKTPONPUBOIIB MOXKE OyTH 0araToIBUTYHHOIO 1 BUKOHY-
BaTHCS 3 XXUBJICHHSAM EJIEKTPOABUTYHIB SIK BiJ| 3aralbHUX, TaK 1 BiJl IHIWBIXyalbHHX INEpETBOPIOBAUIB, IO BH3HAYa€ X
B3a€MHHI BIUTMB OJIMH Ha OJJHOTO.

Ha ocHOBI TeXHOJIOTYHHX MTapaMeTpiB BaAKyyMHOI yCTAHOBKH, OCOOIUBOCTEI peKMMIB poOOTH 6araToABUTYHHOTO €JIEKTPO-
HPHUBOJIA NIEPEMOTYBAIBLHOTO MIPUCTPOIO ISl MeTai3allii TOHKUX PYJIOHHHMX MatepiaiiB (IUIiBKa, Hamip) Uil OAHOCTOPOHHBO-
ro Ta JBOXCTOPOHHBOTO aJIOMIHYyBaHHs Oyiy PO3MIITHYTI 3MiHHM HMapaMeTpiB €NEKTPONPHBOJIA B CTATHYHUX 1 JMHAMIYHHX
pexumax podoru. Takoxk Oy BU3HaUeHi Ta MO0y I0BaHI €HEPreTHYHI OKa3HUKH SICKTPOIPUBO/IIB yCTAHOBKH.

Ku1r040Bi cj10Ba: enexTponpruBo, IBUTYH, IUTiBKA, IPUCTPiid, BAKYYMHA yCTaHOBKA.

T'yuman J1.B., @uaunn }0.b. Onpenenenne sHepreTHUECKUX MOKa3aTeNei SIEKTPOIPHBOIOB YCTAHOBOK BaKyyMHOI MeTa-
JUIM3ALUK PYJIIOHHBIX MaTepHAIIOB

Bomnpocsr noBsimenust 3pheKTHBHOCTH YHEPTOUCIIONB30BaHUS U SHEpProcOepeKeH s IPHOOPETAIOT Bce OOJBIIYIO aKTyalb-
HOCTb. Vcronb30BaHue peryiupyeMbIX JIEKTPONPUBOJIOB ISl 00eCIeYeH s KadyecTBa TEXHOJIOIMYECKUX MpPOLEeccoB Oaro-
NPUSATHO BIUSIET KaK Ha Ka4eCTBO TEXHOJIOTMYECKOH MPOIYKIHH TaK ¥ Ha YMEHbIICHNUE [TOTPeOIeHNsT akTHBHOM SHepruu. B
CBOIO OYepe/lb, COBPEMEHHBIN PEryJIMpYeMblil 3JIEKTPONPUBOJL OCYILECTBISACTCS CPEACTBAMU NPEBPAIAIOIICH TEXHUKHU, KO-
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TOpPBIC BOCHPHHUMAIOTCS CETHIO KaK HEJIMHEHHBIC 3JIEMEHTBI, YTO CYIIECTBEHHO BIIMSACT Ha MOKA3aTeIn KayecTBa IoTpedie-
HHMS JICKTPOIHEPTUH. VI3BECTHO, YTO Ka4eCTBO 3JIEKTPOSHEPIHH HEMOCPEACTBEHHO BIMAET HA YBEINYCHHE YOBITKOB Ha IPO-
MBIIUICHHBIX MPEAIPHUATUSX, B TOM YHCIIE, M K HOBBILICHUIO HOTEPb HIEKTPOIHEPI UH.

DIIeKTPONPHUBOIBI KaK 3JIEKTPOMEXaHHYECKHE OOBEKTHI YIPABJICHUSI COBPEMEHHBIX IIPOMBIIUICHHBIX arperaTtoB XapaKkTepH-
3yHOTCSl JOCTATOYHO CJIOKHOW MEXaHMYECKOW YacThiO, KOTOpas SBISCT CO00H MHOTOMACCOBYIO CHCTEMY C YHPYTHMH CBSI3-
KaMH U 3a30paMu B HuX. Kpome TOro, pabo4ne opransl OTACIbHBIX MEXaHU3MOB, CIIOKHBIX TEXHOJIOTHYECKHX KOMIUICKCOB
MOT'yT OBITH CBSI3aHBI MEXIy CO00H depe3 oOpadaThIBaeMbIii MaTepHall WIN U3AENNe. DIEKTPUUECKasi 4acTh AJIEKTPOIIPHUBO-
JIOB MOXXET OBITh GaraToJBUIYHHOIO H BBINOJHSITHCS C IIMTAHUEM BIICKTPOABUraTeseii Kak OT OOIIHX, TaK U OT HHIAHBHIYallb-
HBIX IpeoOpa3oBaTeliell, 4TO ONpeeNseT UX B3aUMHOE BIMSHUE APYT Ha Jpyra.

Ha ocHOBe TEXHOJIOTHYECKHX apaMeTPOB BaKYYMHOIl yCTaAHOBKH, OCOOEHHOCTEH PEKMMOB pabOThl OaraToABUTYHHOTO elie-
KTPOIPHBOZA MEPEMATHIBAIOLICTO YCTPOHCTBA JUISl METAUIM3ALMKA TOHKHMX DPYJIOHHBIX MaTepHanoB (IUIeHKa, Oymara) Iuis
OZIHOCTOPOHHETO U JIBYXIIOCTOPOHHETO alFOMiHYBaHHs ObUIM PAacCMOTPEHHbIE M3MEHEHHs MapaMeTpoB EJIEKTPONPUBOJA B
CTATUYECKHUX U JHHAMHYECKHX pekuMax paboThl. Taroke ObLIN ONpPEAeNCHbI M TIOCTPOCHBI SHEPIeTHYECKHE TTOKA3aTeNH dJIe-
KTPOIPHBOIOB YCTAHOBKH.

KiroueBble cj10Ba: IICKTPOIPHBOJ, BUTATENb, IUICHKA, YCTPOHCTBO, BAKYYMHAasl yCTaHOBKA.

Guchin D.V., I'ymun J.B., ®ixinn F0.B. Determination of power indexes of electromechanics of options of a vacuum
metallization of roll materials

The questions of increase of efficiency of eneprosuxopucranss and energy-savings acquire Bce greater actuality. The use of
the managed electromechanics for providing of quality of technological processes favourably influences as on quality of
technological products so on diminishing of consumption of active energy. In turn, the modern managed electromechanic is
carried out by facilities of converting technique, which are perceived by a network as nonlinear elements, that substantially
influences on the indexes of quality of consumption of electric power. It is known that quality of electric power directly
influences on the increase of losses on industrial enterprises, including., and to the increase of losses of electric power.
Electromechanics as electromechanics objects of management of modern industrial asms are characterized by difficult
enough mechanical part which shows by itself the multimass system with resilient copulas and gaps in them. In addition, the
working organs of separate mechanisms, difficult technological complexes can be constrained inter se through the processed
material or good. Electric part of electromechanics can be 6aratonsuryntoro and executed with the feed of electric motors
both from general and from individual transformers, that determines them cross-coupling on each other.

On the basis of technological parameters of a vacuum setting, features of the modes of operations of 6araTogBuryHHOTO €ie-
krponpusoaa of rewinding device for metallization of thin roll materials (tape, paper) for one-sided and twoextraneous anro-
MminyBaHHs there were the considered changes of parameters of enexrponpuBona in static and dynamic office hours. Were
also certain and built power indexes of electromechanics of setting.

Keywords: clectromechanic, engine, tape, device, vacuum setting.

VK 658.011.56

Konaparten B.A., Manyii A.H. Texnonoruueckue npeanocbulki U 9KCIIEPUMEHTaIbHAasi OCHOBA CO3/AaHUS CPENICTB UACHTHU-
(uKauuK XapaKTepPUCTHK U3MEIbUaeMOH Py bl

IpuBeneHBI Pe3yNIbTAThl UCCIICIOBAHUS H3MEIbYaeMOCTH Py Ha IIPHUMEPE OTACIBHOIO Kapbepa U €€ CBSI3U C COJCpKaHUEM
o01Iero xeine3a 1 JKeIe3UCThIX COeAnHEHUH. Py bl Ipo6GHiInCh 1ab0paToOpHOi IIEKOBOH IPOOHIKOH 1 H3MeIbYalInuch B J1a00-
paTopHOH IapoBOM MenbHHIE. M3MenpuaeMoCTh OTAENBHBIX PyJl OHpelelsulach 0 OTHOLICHHIO K MOKA3aTeN0 OTHOW M3
STUX PY[, NPUHATON 3a STAIOHHYI0. 3MeIp4aeMOCTh PyJ HE OJMHAKOBA M CHIIBHO 3aBHCHUT OT BPEMEHH H3MENIbYCHHUS.
CpaBHeHHe OKa3aTeNlel 0CylecTBIsIIOCh IPH OJMHAKOBOM BpeMeHH u3MelbueHus. CozepikaHue MarHUTHOTO JKelle3a Oll-
PEAEIIAIOCh U3MEPUTEIIEM MarHUTHOH (PAKIMK U XUMUYECKHM aHAIU30M, JPYTHE COCTABIISIOINE HAXOAMINCh XUMIYECKUM
aHayM30M. [IIOTHOCTB Py HAXOAWIH JTabOpaTOpHBEIM IyTeM. Ha crenze ucciaenoBaii B3aMMOCHCTBIE OTOKA Pyl C yII-
PYTHM CTEpXKHEM Ha Pa3IMYHBIX THHAX PyJbl U €€ KPYIHOCTH. Y CTAaHOBJICHO TECHYIO JIMHEHHYIO KOPPEISLHOHHYIO CBS3b
MEXy aMIUIMTYJOH U YUCIIOM BBIOPOCOB CITy4aifHOro Mporecca 3a ONpe/ie/ICHHBIH YPOBEHb M NPOH3BEICHHEM CPEIHEB3BE-
LICHHOTO pa3Mepa KyCKOB PY/bl M CONPOTHBICHUEM H3MENbUCHHIO. Takas e CB3b yCTAHOBJICHA MEXIY MaKCHMAalbHbIM
3Ha4YeHHEeM Je)OpMAalMU YIPYroro »JjIeMeHTa, Ha KOTOPOM paspyluaercsi oOpasell MarepHalia OIPEACICHHOTO pa3Mepa U
THma pyasl. [IepcreKTHBHO KCIOIb30BaTh U CPEICTBA BU3YaIbHOTO KOHTPOJIS Py

Konnpartens B.O., Manyii A.M. TexHONOT1YHI EPEAYMOBHU Ta EKCIICPHMEHTAIbHA OCHOBA CTBOPEHHS 3aC00iB iIeHTHU(IKa-
il XapaKTepUCTUK MOPiOHIOBAHOI Py IH

V crarTi HaBeIeHO Pe3ysIbTaTH AOCIIHKSHHSI MOAPIOHIOBAHOCTI Pyl Ha MPHUKIIALI OKPEMOro Kap’epy Ta ii 3B’SI3KH 3 BMICTOM
3arajpHOTO 3alli3a Ta 3aJi3UCTUX 3’€qHaHb. Pyan ApoOWiHCch 1abOpaTOPHOIO MIOKOBOIO APOOAPKOIO Ta MOAPIOHIOBAIINCH Y
nabopaTtopHOMY KyJIb0BOMY MiHHI. [loapiOHIOBaHICTh OKpEMHX Pyl BH3Hayajlach MO BiAHOLICHHIO JO MOKa3HHWKA OIHIE 3
IUX Py, sIKa NIpUHHATA 3a eTanoHHy. [loapiOHIOBaHICTh Py HE OJHAKOBA i CHIIBHO 3AJICKUTSH BiJ| acy noapioueHHs. [lopis-
HSTHHS TIOKa3HUKIB 3/1HCHIOBAJIOCS IIPY OJHAKOBIH TPUBAJIOCTI MOAPiOHEHHS. BMiCT MarniTHOTO 3amiza BU3HA4aBCS BUMIPIO-
BaHHSM MarHiTHOT (pakiiii Ta XiMIYHIM aHAIIi30M, IHIIII CKJIaJI0Bi 3HAXOJMWINCH XIMIYHUM aHANi30M. ['YCTHHY Py 3HAXOH-
11 1abopaTopHUM IUIIXoM. Ha cTenai pocmimKyBaiy B3a€MOZI0 IIOTOKY PYZHM 3 IPYKHUM CTEP)KHEM Ha Pi3HUX THHAX PyX i
iX KpymHOCTsIX. BCTaHOBIEHO TiCHHMH JiHIMHUA KOPENSIiHHUN 3B'S30K MK aMIUTITY/IOI0 1 YHCIOM BHKHIIB BHIAJKOBOTO
HpoLecy 3a MEBHHUH PiBeHb i JOOYTKOM CEepeAHBO3BAKEHOTO PO3MIpy KYCKIiB pyAH i omipHicTIO moapiOHeHHio. Takuil sxe
3B’5130K BCTAHOBJICHO MiXK MakCHMaJIbHUM 3Ha4eHHIM JedopMaii mpy»KHOTO eJIeMEHTa, Ha SIKOMY PYHHYEThCS 3pa3oK Mare-
piany meBHOTo po3Mmipy i Tumy pyau. [IepcreKTHBHO BUKOPHCTOBYBATH 1 3aCO0H Bi3yaJIbHOTO KOHTPOIIIO PYI.

Kondratets V., Matsui A. Technological conditions and experimental basis for the creation of means of identification
characteristics of chopping ore

The article presents the results of a study the grindability of various ores by example of individual quarry and its relation to
the characteristics of the crushed material. The ores of one of the quarries, which have seven types of ores were investigated.
Feedstock ore concentrator presented first, second, third and sixth types. Other types of ores were studied to compare and
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determine their possible impact on the investigated dependence. Selected ore processed laboratory equipment - in the
laboratory jaw crusher and ball mill 40 ML of 7 liters and loading ore 1650. Ore grindability defined as the ratio of the
specific performance class - 0,063 mm test-type ore to the same characteristics of the ore taken as a reference - it is the first
type of ore. Found that ores grindability varies and depends on the milling time. Found that the most close connection with
the grindability of total iron content, but it is not as close to her may be used to determine the grindability. It is not possible to
implement in practice on the ore grindability dependence on its density. Established a close correlation parameters of the
wave of elastic rod interacting with the flow of ore and index K,,/K,,, where K, - average size of the material, and K, - its
grindability. Established a very close relationship with the magnitude of deformation of the elastic element, which destroyed
a piece of ore ball constant mass. Perspective is the use of visual data flow control ore.

VK 622.013

Kamuunuenko B.O., Tapaciotun B.M., [Incbmennuii C.B., leneas O.J1. [Ipo nutanHs 3HIDKEHHS BTpAT PyIH Ha JiexKa-
goMy OOIIi MOKIaIiB

V 3anpornoHOBaHOMY AOCTIPKEHHI pO3rIIsiHyTa e(heKTHBHICTD BIAOIKY pyAn Ha 3aTHCHYTE CEpeOBHIIE IIPH CUCTEMAaX pO3-
POOKH MiIOBEpXOBOr0 OOBAJEHHS PyAH i BMilyBanbHHX mopin. HaBeneno ymoBu 3acTocyBaHHS BifOiiiku pyan Ha 3aTHC-
HEHE CepeloBHIIE, a TAKOXK HAIIPy>KEHHsI, Ki BUHHKAIOTh Y MAacUBi PyJu IPH MOUIAPOBil BinOiHIi. 3anponoHoBaHO CIOCiOo
3MEHIIEHHs BTPAT eHepril BUOYXOBOI XBHJII B pyJi IPH HACTYMHHUX BHOyXax. MOJMKIIMBI IUIIXH BIOCKOHAJEHHS TEXHOJOTIT
BIAIIPAIIOBAaHHS POJIOBHIL, 10 3a0e3MeYnTh 3HIDKSHHsI BTpAT PyAU Ha JiekadoMmy Ooui moknany. PosrisiHyTo edexTuBHMi
BapiaHT OypiHHS IMTMOOKUX CBEPAJIOBHH 3 OypOBHX Hilll, pO3TALlIOBAHMX HA TOPU3OHTI OypiHHs it qocTaBku. [IpoananizoBaHo
OCHOBHI BiJIOMi cIt0cOOM i METOAHW, MIO CHPHUSIOTH 3HIDKCHHIO BTPAT PYOH TPHKYTHHKA JIE)KAadoro OOKy. 3alporOHOBAaHO
HEOOXiZIHy TOCTIIOBHICTh BiIOIWKK pyIu Ha 3aTHCHYTE CEpEeAOBHILE i HeoOXimHI mapameTpu OypomiapuBHUX poOiT. [Ipo-
aHaTI30BaHO HEOOXiAHY BENMUNHY Koe(illieHTa pO3IyIeHHs BiTONTOI pyM Ha KOHTAKTI 3 HOPOXKHIMH ITOPOJIaMH JISKad0Tro
6oky moknany. Po3rissHyTO TeXHIYHI XapaKTEpPUCTHKH 3aKOPAOHHOI OypoBOi TEXHIKHM, IO MPH3HAYCHA VIS MPOXOIKHU Miji-
HATTEBUX BHPOOOK. 3arporOHOBAHO METOJ MiABHIICHHS €pEKTUBHOCTI 38 PaXyHOK 301IbIICHHS BHIIYYCHHS PYIH IUISIXOM
3aCTOCYBaHHs MPOAYKTHBHOTO CAMOXIZHOTO BCTATKYBAHHS IPH BiAOIHI[ pyu HA 3aTHCHYTE CEPEIOBHIIIC.

KurouoBi ciioBa: pyza, TexHOOris, Jexaunit 6ik nokmaay, Bigoiiika, «3aTUCHEHE» CEPEeIOBHUILE.

Kanunnyenko B.A., Tapaciotun B.M., IIucbmennsnlii C.B., llleneas A.JI. O Bompoce CHIKEHHS MOTEPb pPyIbl Ha
nekadeM OOKy 3alekeit

B mpennoskeHHOM HCCIIeIOBaHUHU pacCMOTpeHa 3P PEeKTUBHOCTh OTOOHKHU Pyl Ha 3a)KaTyI0 Cpedy MpU CUCTEMax pa3padoT-
KU MOA3TKHOIO OOPYILIEHHS PYJbl U BMEIIAOLINX MOPOA. [IpHUBeACHBI YCIOBUS HPUMEHEHHSI OTOOHKH Pyl HA 32)XKaTyI
Cpelly, a TAKKe HANpPsHKCHHUs, KOTOPbIe BO3HUKAIOT B MAacCHUBE PYAbI NP HOCIONHHON oTOofKe. IIpesioxkeH cnocod yMeHb-
IICHHUS [TOTEPh DHEPTHU B3PHIBHOM BOJIHBI B Py/E MPU HOCICAYIOIIMX B3pbIBaX. BO3MOXHbBIC MyTH yCOBEPLUICHCTBOBAHUS
TEXHOJIOTHH OTPabOTKH MECTOPOXKICHHH, KOTOpast 00ECIIEUHT CHIDKCHUE MOTEPh PY/Ibl Ha JiexkaueM OOKy 3aiexu. PaccMoT-
peH 3¢ dexTUBHBIN BapuaHT OypeHHs IyOOKHX CKBa)XHH 13 OYpOBBIX HUIL, PACHONIOKESHHBIX Ha TOPH30HTE OypEeHHs U J0C-
TaBku. [IpoaHanu3upOBaHBl OCHOBHBIC M3BECTHBIE CHOCOOBI M METOJbI, CIIOCOOCTBYIOLINE CHIKEHHIO MOTEPh PYyIbl Tpe-
yroJbHHKa JIekadero 6oka. [Ipemnoxena HeoOXoqUMas TOCIEIOBATEIFHOCTh OTOOMKH PyIBI Ha 3aKaTyl0 Cpelay W HeoO0Xo-
IIMBIE TTapaMeTpsl OypoB3pHIBHEIX padot. [Ipoanamm3npoBana HeoOxoanMas BeImurHa Kod(duirenTa pa3peIxiieHus 0TOH-
TOI pyJbl HA KOHTAaKTE C IYCTBIMH MOPOAAMH Jiexauero Goka 3ajexu. PaccMOTpPEHbI TEXHHYECKUE XapaKTePUCTHKU 3apy-
OexHOM OypOBOil TEXHHUKH, KOTOpast peJHa3HaYeHA IJIs MPOXOJKH BOCCTAOIIMX BBIPaOOTOK. IIpensioskeH MeTo MOBbILIE-
HUS YQGEKTHBHOCTH 32 CUET YBEIUYCHHS U3BICYCHHUS PYAbI [IyTEM MPUMEHCHHUS TPOU3BOJUTEILHOTO CAMOXOAHOT0 000pY-
JIOBaHUS [IPH 0TOOMKE PyIbI HA 3aXKATYHO CPELy.

KiroueBble ciioBa: py/a, TEXHOJIOT U, JIeXaunid OOK 3a/exu, 0TOOMKA, «3axaTas» cpela.

Kalinichenko V.O., Tarasjutin V.M., Pysmenny S.V., Shepel O.L. About the question of the decrease of losses of ore on
lying to a side of deposits

In the offered research efficiency of breaking of ore on the griped environment is considered at mining methods of a sublevel
caving of ore and adjacent strata. Conditions of application of breaking of ore on the griped environment, and also stresses
which arise in an ore massif at level-by-level breaking are resulted. The way of reduction of losses of energy of a blast wave
in ore is offered at the subsequent explosions. Possible ways of improvement technology working of deposits which will
provide a decrease of losses of ore on lying to a deposit side. The effective variant of drilling of deep wells from the chisel
niches located on horizon of drilling and delivery is considered. The basic known ways and the methods promoting a de-
crease of losses of ore of a triangle of a lying side are analyzed. The necessary sequence of breaking of ore on the griped
environment and necessary parameters of drilling-and-blasting is offered. The necessary size of a degree of fragmentation of
broken ore on contact to dead rocks of a lying side of a deposit is analyzed. Technical characteristics of foreign chisel tech-
nics which is intended for carrying out of rise workings are considered. The method of increase of efficiency at the expense
of increase in extraction of ore by application of the productive self-propelled equipment is offered at ore breaking on the
griped environment.

Keywords: ore, technology, deposit lying wall, breaking, "griped" environment.

UDC 378.1

Shatokha V.1, Petrenko A.L. Higher engineering education for sustainable development

Societal needs, related to the environmental challenges, require relevant human resource and, therefore, must be adequately
addressed in both the content and the teaching methodology of higher engineering education. The approach to redefine the
content of the engineering curriculum while addressing current and future needs of the sustainable development has been
analysed with respect to shift of the techno-economic development paradigm from the "cleaner production" concept to the
“industrial transformation” concept. Consortium comprising Ukrainian and EU academic, industrial, R &D and policy-level
stakeholders in the scope of the ongoing TEMPUS project "Higher engineering training for environmentally sustainable in-
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dustrial development" aims at addressing sustainability challenges through the set of activities, including introduction of new
taught disciplines.

lartoxa B.I., [lerpenko A.JI. Bunia TexHiuHa ocBiTa I )KUTTE3IATHOTO PO3BUTKY

ComianbHi TOTpeOu, MOB'A3aH] 3 €KOJIOTIYHUMH BHKJIMKAMH, BUIMAaraloTh PeJICBAHTHHN JIOACHEKUN pecypce i, TOMY, TOBUHHO
aJIeKBaTHO 3BEpHYTHCS MO SK y BMICT, Tak 1 BHKJIQJAlbKy METOMOJOTiI0 BHIIOI TexHi4HOI ocBitH. Iligxix, mo0
NIePeBU3HAYUTH BMICT TEXHIYHOTO y4OOBOTO IUIAHYy, 3BEPTAlOYHCH IO IOTOYHMX 1 MaiHOyTHIX mOTped KHUTTE3NATHOTO
PO3BUTKY OYB MPOaHATi30BaHUIi 3 TOIIAHOKO 0 MepeMilieHHs techno-economic mapagurMu po3BUTKY Bia NoHATTA "Hucrime
BUpOOHUUTBO" 110 moHATTs "[HaycTpiansHe meperBopenHs". KoHcopuiyM, 110 OXOIUTIOE YKpaiHCBKY MOBY i ydyeHoro €C,
npomucioBus, R i D i ropu3onTanbsHi 1uis mogiTHKE nocepeanukr B MoxutuBocti npoekty TEMPUS, mio tpusae, "Buiue,
CIOPYKYIOUM HaBYaHHS €KOJIOTTYHO KUTTE3NATHUN 1HAYCTpPIaIbHUA PO3BUTOK" LIIMTHCS B aJpecalilo BUKIUKIB CTIHKOrO
PO3BHUTKY 4epe3 Habip AisUTBHOCTI, Y TOMY YHCIIi BCTYTT HOBUX AWUCIHMILTIH, 10 BUKJIAJAIOTHCS.

Ilatoxa B.U., Ilerpenko A.JI. Briciiee TexHImUecKOe 00pa3oBaHue IS )KU3HECTIOCOOHOTO pa3BUTHSA

CormanbHble TOTPEOHOCTH, CBSI3aHHBIC C HKOJIOTMYECKHMMH BBI30BaMH, TPEOYIOT PEeBaHTHBIN YeIOBEYECKHUil pecype U, TO-
My, IOJDKHO aJeKBaTHO OOPAaTHTHCS K KaK B COJAEPIKUMOE, TaK U IIPENoAaBaTeIbCKyI0 METOJOIOTHIO BBICIIIETO TEXHHYECKOTO
obpasoBanus. [Toaxox, 9TOOBI MEpeONPESIUTE COAEPKUMOE TEXHHIECKOTO YIeOHOT0 IIaHa, 00pammasich K TeKyIuM H 0y-
IOYIIUM MOTPEOHOCTSIM JKU3HECIIOCOOHOTO Pa3BUTHS OBLI NPOAaHAIM3HPOBAH C YBOKCHHUEM K IepeMelleHuto techno - eco-
nomic napajurMe pa3BuTHs ot NoHsATHs "6osee Hucroe nmpon3BoacTBO" kK moHATHIO "MHaycTpuanbHoe mpespamieHue". Kon-
COpLUYM, KOTOPBIH OXBaTHIBAET YKPAaUHCKUH s13bIK U yueHoro EC, mpombinuieHHuka, R 1 D u ropusoHTanbHbIE U1 TONUTH-
KU TOCpPeIHUKH B Bo3MOkHOCTH npoekta TEMPUS, xotopslit miutes, "Briite, coopyskas yuedy 3KOJOIMYECKH JKU3HECIIO-
cOOHOE WHAYCTpHUAIFHOE pa3BUTHE" HETUTCSA B agpecaldio BHI30BOB YCTOIUMBOTO pa3BUTHSA Yepe3 HAOOp OESTENbHOCTH, B
TOM 4YHCJIC BCTYIUICHHE HOBBIX JJUCLHUIUINH, KOTOPBIC BBIKJIA BIBAIOTCS.

VK 331.452

IInmuxosa E.B., SInosa JI.A., Kynenko B.A. YcoBepiieHCTBOBaHUE NPOLELyphl NOINy4YeHHs JOIMYCKa AJIs BBIIOJIHEHUS
PEMOHTHBIX pabOT Ha TEXHOJIOTMYECKOM 000PYJOBAaHUH C AIIEKTPOIPHUBOLOM

ITpakTHKa MOKa3bIBACT, YTO MPHUYUHON THXKEIBIX (OPM DIEKTPOTPABM SIBIISIOTCS HECOINIACOBaHHbIC M OLIMOOYHbIE ACHCTBUS
HepCcoHasa, OIKOOYHAs 110/1a4a HAIPSDKEHUS Ha YCTaHOBKY, T€ paboTaloT JIF0M, HapyLIeHUE NPaBUil 0e3011acHON 3KCILTya-
TalHU HJIEKTPOYCTAHOBOK moTpedureneit. st mpohuiIakTHKK JIEKTPOTPaBMaTH3Ma Ha TOPHBIX MPEAIPUATUIX 000CHOBaHA
HEOOXOAUMOCTB MIEPECMOTPa ¥ MOJICPHH3ALMH CYLIECTBYIOLIET0 MI0X0/1a K KOHTPOJIIO MO/IauH 3JIEKTPUUECKOTO HAIPSKECHUS
IPY TIPOU3BOJICTBE PEMOHTHBIX PabOT, COBEPLICHCTBOBAHUIO JCHCTBYIOMLICH OMPOYHON CHCTEMBI JIOIyCKa K PEMOHTAaM TeX-
HOJIOTHYECKOT0 000pYIOBaHMS, BHECCHHs JOIMOJHEHUII B TEXHUYECKHE MEPOIPHATHS 110 pa3bopy DICKTPHUYECKUX CXEM C
HCIOJIb30BaHHUEM OIIbITA MEPEIOBBIX MUPOBBIX TEXHOJIOTUI — BHEAPEHUS MEXAyHapogHoro ctannapra BMII (Brokuposka —
Mapkuposka — [IpoBepka). Kak mokasain aHanus, AeWCTBYOIIas OUpOYHas CHCTEeMa Ha TOPHOPYAHBIX MpeanpusTusix Kpus-
bacca ycrymaer cBoeil addextuBHOCTBIO cucteme Lockout-tagout (LOTO). LOTO mno3BossieT HpakTHYECKH IOIHOCTBHIO
YCTPaHUTb PUCKM, CBA3aHHbBIE C YEJIOBEYECKMM (HaKTOPOM, MPH 0OSCTOUMBAHUM O0OpPYHOBAaHUS M OJIOKMPOBAHUH IOJAYU
OIIaCHOH 3HEPTUH, CHIDKAs IPOM3BOICTBEHHBII TpaBMaTH3M 10 0%. O60CHOBaHO HaNpaBICHHE NATbHEHIINX HCCIIEI0BAHNI
[0 YCOBEPLICHCTBOBAHHUIO CYIIECTBYIOIIEH OMPOYHON CHCTEMBI C BHEAPEHHEM B Hee 3JeMeHTOB cuctembl Lockout-tagout
(LOTO) nmu nerammzammu crangapra Lockout-tagout (LOTO) Ha rocynapcTBEHHOM ypOBHE U II€IE€COOOPAa3HOCTH BBEIICHUS
OJIOKMPYIOIHUX YCTPOMCTB, KaK AJIEMEHTOB TEXHHYECKHX MEPOIPHATHH IUIsl MOJArOTOBKH pabodero mecra k pabote, Tpe-
OyrolLei CHSTHS HAIIPSOKCHHS.

IInmuxosa O. B., SInosa JI.O., Kynenko B. A. YockoHaneHHs poueaypyu OTpUMaHHs JOIyCKY Ul BUKOHAHHS PEMOHT-
HHUX POOIT Ha TEXHOJOTIYHOMY YCTaTKyBaHHI 3 €JIeKTPOIPUBOIOM

IIpakTrka moKasye, IO MPUYUHOIO BOKKHX (OPM EIEKTPOTPAaBM € HEY3rODKEHI 1 MOMUIIKOBI i MepcoHay, MOMHIKOBA
1ojiaya HAIpyry Ha YCTaHOBKY, Ji¢ IPALIOIOTh JIIOAH, MOPYLICHHS NPaBUB OE3MEe4HOI eKcIuTyaralil eJeKTPOYCTaHOBOK CII0-
JKUBaYiB. 3 METOIO MPO(DITaKTUKH EIEKTPOTPABMATH3MY Ha TIPHUYUX IMiANPHEMCTBAX OOTPYHTOBAHO HEOOXIAHICTH Meperis-
JaHHIO Ta MOJEPHI3aMii iCHYI04Oro MifX0Ly 0 KOHTPOJIO I0Jadi eJeKTPUIHOI HAIPYTH IIPU BUPOOHUNTBI PEMOHTHHX PO-
01T, BIOCKOHAJICHHS J[IF040i OMPKOBOI CHCTEMH JOITYCKY 10 PEMOHTIB TEXHOJIOTIYHOTO 00JIaJHAHHSI, BHECEHHS JOIOBHEHD 10
TEXHIYHUX 3aXOJiB 3 PO30OPKH ENCKTPHYHHX CXEM 3 BUKOPHUCTAHHSIM JOCBiLy MEpEeOBHX CBITOBHUX TEXHOJOTIH - BIpOBa-
JokeHHs1 MbkHapoaaoro cranaapty BMII (BiokyBanns - MapkyBanus - [lepeBipka). Sk nokasasium aHaii3, fgiroda GMpkoBa
cucTeMa Ha TipHHYOpyIHMX mignpueMmctBax Kpusbacy moctymaerbesi cBoe€ro edekTuBHICTIO cuctemi Lockout - tagout
(LOTO). LOTO no3BoJisiec IPakTHYHO MOBHICTIO YCYHYTH PU3UKH, MOB' s3aHi 3 JIOJCHKUM YHHHUKOM, IPH 3HECTPYMIICHHI
obnanHaHHA Ta OJOKyBaHHI Mojaui HeGe3neyHol eHeprii, 3HWXKy04l BUpoOHNUMiA TpaBMati3M 10 0%. OGrpyHTOBaHO Ha-
MIPSIMOK TOAANBIINX TOCTIKEHb 3 YIOCKOHAIICHHS iCHYI0401 OipKOBOi CHCTEMH 3 BIIPOBA/KCHHAM Y Hel €JIeMEHTIB CHCTEMH
Lockout - tagout (LOTO) abo neramizauii cranaapty Lockout - tagout (LOTO) Ha nepxaBHOMY piBHI 1 JOLITBHOCTI BBE/ICH-
Hs1 OJIOKYIOUMX IPUCTPOIB, SIK €JIEMEHTIB TEXHIYHHUX 3aXO0/IB JUISA MIATOTOBKKA pOOOYOro MicCIis 10 POOOTI, IO BUMArae 3HSTTS
HAIpyTH.

Pychikova O.V.Janova L.O., Kutsenko V.A. Improvement of procedure of receipt of admittance for implementation of
workovers on a technological equipment electrically-actuated

Practice of shows that reason of heavy forms of electro- traumas of of are the uncoordinated and erroneous operating of per-
sonnel, erroneous serve of tension on setting, where people, violation of rules of safe exploitation of electro - options of of
consumers, work. With of of the purpose of prophylaxis of anexTporpaBmaTu3ma of of on mountain enterprises the necessity
of revision and modernization of the existent going is reasonable near control of serve of electric tension at the production of
workovers, to perfection of the operating tally system of admitting to repairs of technological equipment, bringing of addi-
tions in technical measures on the analysis of electric charts with the use of experience of front - rank world technologies -
introduction of international standard of BMII (Blocking is Marking - Verification). As an analysis showed, the operating
tally system on the mining enterprises of Kryvbass yields the efficiency to the system Lockout - tagout (LOTO). LOTO of of
allows practically fully to remove pucku, related to the human factor, at deenergizing of equipment and blocking of serve of
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dangerous energy, reducing a productive traumatism to 0%. Direction of further researches is reasonable on the improvement
of the existent tally system with introduction in her elements of the system Lockout - tagout (LOTO) or legalizations of stan-
dard of Lockout - tagout (LOTO) at state level and expediency of introduction of locking mechanisms, as elements of techni-
cal measures for the makeready of workplace, to requiring a deenergization.

VIIK 624.042.8: 622.281

XBopoct B.B. K Bonpocy nosbiteHust 3Q(GEeKTHBHOCTH JHHAMHYECKOTO pacieTa HeCYIUX KOHCTPYKIHMH MIPOJIETHBIX CTPOe-
HHIl TPaHCIIOPTEPHBIX rajepeil IpH CIyYailHbIX KoeGaHusX

CoBpeMEeHHOE Pa3BUTHE NIPOMBILICHHOTO IPOU3BOJICTBA CBSI3aHO C PEKOHCTPYKLHEH, paciIMPEHHEM, TEXHUYECKUM Iepeoc-
HAIllEHUEM M yJIy4lIEHHEM YCJIOBUHM TpyJa Ha JEMCTBYIOIIMX NMPEANPUITHUAX. Y UUTHIBAsi PIHOYHBIM XapaKTep OTHOLIEHHH,
Ba)XHO, YTOOBI pabOTHI O PEKOHCTPYKLMH BBIIOJHSUIMCH B KpaTdaiiiine cpoku. TeHACHIMSA K COKPAILCHHIO CPOKOB PEKOH-
CTPYKIIMH MPOJICTHBIX CTPOCHHUIT - BEChMa Ba)KHOE HAIIPABJICHUE CTPOUTEIIBHOTO JieNa.

IIpu oOcnenoBaHUM NPOJETHBIX CTPOSHUH MOBEPXHOCTHOTO KOMIUIEKca maxT KpuBopoxckoro GacceiiHa BBISBICHO 3HAYH-
TEJBHOE KOJMYECTBO AC(EKTOB HECYIINX U OrPaXAAIOIINX KOHCTPYKUMIA ranepeid. UTo KacaeTcs OrpakJaroliuX KOHCTPYK-
Ui, TO OHU TPEOYIOT YaCTUYHOM MITH MOJHOH 3aMEHBI.

Cpenn oO1eit 5KOHOMHHU BO3HUKAET BOIIPOC O 3aMEHE CTapblX KOHCTPYKIHMI Ha Gosiee 3 dexTHBHBIC 1O psily IPH3HAKOB.
DTO MO3BOJIUT 3HAYUTEIHFHO YMEHBIIUTh HATPY3Ky KOHCTPYKIHMH OT COOCTBEHHOro Beca. TO €CTh OCYLIECTBIISETCS MEPEXO
Ha 00JIer4eHHbIe OrpAXKAAIOLINE KOHCTPYKIUH rajiepeid, 4TO UCKIII0OYaeT HeOOXO0IMMOCTb BBIIOIHATE IIPOBEPOYHBIE PACUEThI
HecyIlel crocoOHOCTH KOHCTPYKUUI U onop ranepeil. Ho ymeHbl1eHne Macchl KOHCTPYKLUH MPUBOAUT K M3MEHEHHUIO Yac-
TOT COOCTBEHHBIX KOJICOAHHI M KECTKOCTH BCEH KOHCTPYKIMH. DTO MOXKET IPUBECTH K Pealn3allii Pe30HAHCA, TIPUBOIUTH
K HapyIICHHIO TEXHOJIOTHYECKOTO Tpolecca WM aBapuiHON CUTyaluu. B Hamie BpeMsi HEOCTaTOYHO CBEACHUH O padoTe
KOHCTPYKIHIl IPOJICTHBIX CTPOCHHUI IIPU yCIIOBHH 3aMEHBI CTAphIX OIPaXIAIOIIMX KOHCTPYKIHI Ha HOBBIC 00JICTYCHHBIE.
Brarogapsi IpOBEACHHBIM HUCCIEIOBAHHUSAM M HAKOIUICHHOMY MPAKTHYECKOMY OIIBITY CTPOUTEIBCTBO M PEKOHCTPYKLHS IIPO-
JICTHBIX CTPOCHHH HIMPOKO M C BHICOKOH 3P (HEKTHBHOCTHIO BHEAPSUIMCH B TOPHOIOOBIBAIOLIYO IIPOMBIIILICHHOCTh. HecMoTpst
Ha 3TO, MPOCICKUBACTCS [UTUTEIIBHBIN 3aCTOM B TUHAMUKE Pa3BUTHSI TEXHUKO-DKOHOMHYECKHX MOKAa3aTeNeii CTPOUTENbCTBA
HPOJICTHBIX CTPOCHUH, HEe HAOIIONACTCS Pa3BUTUE M COBEPILCHCTBOBAHUE TEXHOJIOTHYECKUX CXEM BeAEHUS paboT M PEKOH-
CTPYKILMH, HE TIPOUCXOIUT MOJIEPHHU3ALUSA 000PYyIOBaHUS, IPOTUBOPEUHUT TEHACHIUH PA3BUTHS [IAXTHOTO CTPOUTENLCTBA B
MHPOBBIX FOPHOJOOBIBAIONIMX CTpaHaX. [IpH 3TOM ompezensercs: NepciekTHBHOE HAPABICHUE PAa3BUTHS TEXHOJOTHU pe-
KOHCTPYKIMH Tajiepeil, KOTOPBI 3aKJIF0YaeTCsl B 3aMEHE CTapbIX XKEIe300€TOHHBIX OTrPaykKIAIOIINX KOHCTPYKIHUH Ha COBpe-
MEHHBIE 00JICrYCHHBIC MaTEePUAJIbL.

Xsopoct B. B. [lo nuTaHHs migBuUIIeHHsT eEeKTHBHOCTI AUHAMIYHOTO PO3paxyHKy KOHCTPYKILiH NMpOJITHUX OyIOB TpaHC-
HOPTEPHUX HECYYHX rajepei, P BUINAaAKOBUX KOJIMBAHHSIX

CydvacHH PO3BUTOK [IPOMHCIIOBOTO BUPOOHHIITBA MOB'SI3aHUI 3 PEKOHCTPYKIIEI0, PO3LIMPEHHSM, TEXHIYHHM ITEPEOCHAIICH-
HSIM 1 MOJIMIICHHSM YMOB TIpalli Ha AIF0YMX MiANpUEMCTBaX. BpaxoByroun pUHKOBHI XapaKTep CTOCYHKIB, BOXKIIHBO, 100
poOOTH MO PEKOHCTPYKIi BHKOHYBAIWCS B HAWKOPOTLI TepMiHu. TEHIEHIs] A0 CKOPOYCHHsS TEPMiHIB PEKOHCTPYKIIT
TIPOJTITHUX OYJIOB - Ay>K€ BaYKIMBHUIA HANpsiM OyAiBEIbHOI CIIPaBH.

IIpu obcTexkeHHI MPONITHUX OyZOB TMOBEPXHEBOIO KOMIUIEKCY MIaxT KpuBopispkoro OaceifHy BUsBIICHAa 3HAYHA KUIBKICTB
nedeKTiB KOHCTPYKLii rajgepei, 1o HecyTh i 3aXuuiaTh. 110 cToCyeThCs KOHCTPYKIIiH, 10 3aXHILAI0Th, TO BOHH BHMara-
I0Th 9aCTKOBOI 200 MOBHOI 3aMiHH.

Cepen 3aranbHOi €KOHOMIi BUHHKA€ MUTAHHS PO 3aMiHy CTapUX KOHCTPYKIUiH Ha edekTHBHill Mo psay o3Hak. Lle mo3so-
JUTh 3HAYHO 3MCHIINTH HABAaHTAXXCHHS KOHCTPYKIil Bix BiacHOi Bard. ToOTO 3AiHCHIOETBCS IEpexiy Ha MOJETIICH]
KOHCTPYKIii ramepeid, IO 3axWINAIOTh, IO BHKIIOYA€ HEOOXIAHICTh BHUKOHYBATH IEPEBIPOYHI PO3PaXyHKH 3IaTHOCTI
KOHCTPYKIIi# i omop ranepeii, o Hece. Aje 3MEHIICHHS MacH KOHCTPYKIIii IPH3BOAUTE /10 3MiHH 4acTOT BIACHUX KOJIUBAaHb
1 JKOPCTKOCTI yciel KoHCTpyKii. Le Moyxe mpuBecTH 10 peaiizamii pe3oHaHCy, IPU3BOJUTH 10 MOPYIICHHS TEXHOJIOTIYHOTO
nporiecy abo aBapiifHoi cuTyarii. Y Hall yac HEJOCTATHRO BiJOMOCTI PO poOOTy KOHCTPYKLIH MpOTiTHUX OyIOB 32 YMOBH
3aMiHH CTApUX KOHCTPYKLIH, 10 3aXUIIAI0Th, HA HOBUX IOJICTIIICHHX.

Due to the conducted researches and accumulated practical experience building and reconstruction of flight structures widely
and with high efficiency inculcated in mining industry. In spite of it, the protracted stagnation is traced in the dynamics of
development of Texanko-sxonoMuueckux indexes of building of flight structures, there is not development and perfection of
flowsheets of conduct of works and reconstruction, there is not modernization of equipment, conflicts with a progress of mine
building trend in world mining countries. Perspective direction of development of technology of reconstruction of galleries is
thus determined, which consists in substituting of old reinforce-concrete non-load-bearing constructions by the modern facili-
tated materials.

Khvorost V.V. To the question of increase of efficiency of dynamic calculation of bearing constructions of flight structures
of conveyer galleries at casual vibrations

Modern development of industrial production is related to the reconstruction, expansion, technical retooling and improve-
ment of terms of labour on operating enterprises. Taking into account market character of relations, important, that works on
a reconstruction were executed in the earliest possible dates. A tendency to reduction of terms of reconstruction of flight
structures is essential direction of building business.

At the inspection of flight structures of superficial complex of mines of the Kpuopoxckoro pool the far of defects of bearing
and non-load-bearing constructions of galleries is educed. In respect of non-load-bearing constructions, then they require
partial or complete replacement.

Among a general economy there is a question about replacement of old constructions on more effective on the row of signs.
It will allow considerably to decrease loading of construction from own weight. Id est passing is carried out to the facilitated
non-load-bearing constructions of galleries, that eliminates a necessity to execute the checking calculations of bearing
strength of constructions and supports of galleries. But the degrowth of construction causes the change of frequencies of ei-
gentones and inflexibility of all construction. It can result in realization of resonance, result in violation of technological
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process or emergency situation. In our time information not enough about work of constructions of flight structures on condi-
tion of substituting of old non-load-bearing constructions by new facilitated.

Due to the conducted researches and accumulated practical experience building and reconstruction of flight structures widely
and with high efficiency inculcated in mining industry. In spite of it, the protracted stagnation is traced in the dynamics of
development of Texauko-skonommdeckux indexes of building of flight structures, there is not development and perfection of
flowsheets of conduct of works and reconstruction, there is not modernization of equipment, conflicts with a progress of mine
building trend in world mining countries. Perspective direction of development of technology of reconstruction of galleries is
thus determined, which consists in substituting of old reinforce-concrete non-load-bearing constructions by the modern facili-
tated materials.

VK 622.271.33

Manamap A.1O., Jlaypep .. Ananiz MeToiB IPOrHO3YBaHHS CTIMKOCTI OOPTIB Kap’€piB Ta BiIBaJIiB

HaBeneHO OCHOBHI METOAM CHIOCTEPEIKEHD Ta MPOTHO3YBAaHHS CTIHKOCTI BIAKPUTHX TipHUYUX BHPOOOK. [Ipobiemu reomexa-
HIYHHX ITIPOIIECIB € HAA3BUYANHO CKIAIHOIO i 6araTorpaHHOIO 33a1avelo, BUPIIICHHS SIKOI HEMOXK/INBe 03 BUPILIEHHS IIIJIOr0o
psily MPUBAaTHUX HAYKOBUX 3aBaHb, 3yMOBJICHUX 3aralbHUM XOJIOM HayKOBO-TEXHIYHOTO IIPOrpecy B TEOpii i NpaKkTHL Bij-
KPUTHX TipHHYHX poOiT. Ha ocHOBI nociikeHb GpakTHYHMX XapaKTepHCTHK Kap €piB Ta BiABaJIB OyJio OOIPyHTOBAHO 3HA-
YUMICTh Ta BAXKJIMBICTh BUKOHAHHSI IPOTHO3Y, 1[0 € BATOMHM aCIIEKTOM IIPO IEPCIICKTHBHU Ta MOXKIIMBOCTI CTAHY YKOCIB IPO-
TATOM yChOTO CTPOKY IXHBOI CIy>kOHu. 3a pe3ysbraTaMyd BUKOHAHOI HOPIBHSIBHOI XapaKTEePUCTHKU e(pEeKTUBHOCTI iICHYIOUHX
METO/IB Ta 3ac00iB KOHTPOJIIO, BU3HAYCHI OCHOBHI iX HepeBard i HeJOMiKU. AHaji3 Teopii i MpaKkTHKH, [IOJ0 METOAIB Ta
3ac00iB BUKOHAHHS MPOTHO3Y TPH EKCIUTyaTalii ITHOOKHX 3aTi30pyAHUX Kap’€piB, JO3BOJIUB 3pOOUTH BUCHOBOK MPO HEOO-
X1HICTh BIIPOBA/DKEHHS CYYAaCHUX TEXHOJIOTIH B yC1 BUOH MapKIIEHIePChKO-TCOIC3UIHUAX POOIT, IO JO3BOIHUTH MiIBUIIUTH
e(eKTUBHICTH ONEPATUBHOTO i MapKIIEHAEPCHKOTO OOMIKIB PO3KPUBHUX i TOOYBHUX TipHHYMX POOIT, €(eKTUBHICTH ITPOBE-
JICHHS CIIOCTEPEKEHb 3a Ae(hOpMallisIMU Ta BTPAT KOPUCHUX KOTIAJIHH.

Manamap A.1O., Jlaydpep J.JI. AHaiu3 METOI0B IPOTrHO3UPOBAHUS CTOMKOCTH OOPTOB KapbhepOB M OTBAJIOB

IpuBe/icHBl OCHOBHBIE METO/bI HAOMIOJACHUH M MPOrHO3HUPOBAHUS CTOMKOCTH OTKPBITBIX TOPHBIX BBIPaOGOTOK. ITpoGiieMbl
reOMEeXaHiYHUX MPOLIECCOB SBISIOTCS YPE3BBIUANHO CII0KHOM M MHOTOTPaHHOM 3a/1aueii, peleHne KOTOPOil HEBO3MOXKHO 6e3
pELICHNS LEeJIOro psifia YaCTHBIX Hay4YHBIX 3aJaHUH, NPeoNpe/ielIeHHbIX OOMM XOA0M HAay4YHO-TEXHHYECKOro Imporpecca B
TEOPHH M HPAKTHKE OTKPBITBIX FOPHBIX paboT. Ha ocHOBe MccienoBaHuii (hakTHYECKUX XapaKTEePUCTHK KapbepoB U OTBAJIOB
ObU1a 000CHOBaHA 3HAYUMOCTD M BOYKHOCTB BBIIIOJIHEHHUS [IPOTHO3a, KOTOPBIC SIBJISIOTCS BECOMBIM aCIIEKTOM O MEPCIEKTHBAX
1 BO3MOYKHOCTSIX COCTOSIHHSI YKOCOB B TEYCHHE BCErO CpPOKa HMX CIyXObl. I10 pesyipraraM BBIIOJHEHHOW CPaBHUTEIBHOMN
XapaKTepHCTUKH 3)(HEKTHBHOCTH CYLIECTBYIOLINX METOJIOB U CPEICTB KOHTPOJIS, ONPEACIICHB OCHOBHBIC UX NMPEHMYILECTBA
U HEJOCTATKH. AHAJIN3 TEOPHH U MPAKTHKU, OTHOCHTEIBHO METOJOB M CPEICTB BBIMOJHCHHS MMPOrHO3a MPH SKCILUTyaTaluH
rIyOOKHX JKeJIe30pyJHBIX KapbhepOB, MO3BOJIMII CIIETIATh BBIBOA O HEOOXOAUMOCTH BHEAPEHHUS COBPEMEHHBIX TEXHOJIOTHH BO
BCE BHIbI MAPKILIEHAEPCKO-T€0Ie3MIECKUX PabOT, YTO MO3BOJIUT MOBBICUTH 3()(EKTHBHOCTb ONEPATUBHOIO U MapKIleiepe-
KOTO yueTa PO3KPMBHHMX M JOOBIBAIOIIMX TOPHBIX paboT, 3(h(eKTHBHOCTh NpoBeaeHUs HAOMONCHUH 3a nedopMalUiMu 1
MIOTEPh MOJIC3HBIX UCKONACMBbIX.

Palamar A.Ju., Laufer D.D. Analysis of methods of prognostication of firmness of sides of quarries and dumps

Basic methods over of supervisions and prognostication of firmness of the open mountain making are brought. Problems of
TeOMEeXaHIYHUX processes are an extraordinarily intricate and many-sided problem, the decision of which is impossible
without the decision of a number of private scientific tasks, predefined by general motion of scientific and technical progress
in a theory and practice of open mountain works. On the basis of researches of actual descriptions of quarries and dumps
meaningfulness and importance was reasonable implementations of prognosis, which are a ponderable aspect about prospects
and possibilities of the state of hay-crops during all tenure of their employment. On results the executed comparative
description of efficiency of existent methods and controls, their basic advantages and defects are certain. The analysis of
theory and practice, in relation to methods and facilities of implementation of prognosis during exploitation of deep iron-ore
quarries, allowed to draw conclusion about the necessity of introduction of modern technologies for all types of surveyor-
geodesic works, that will allow to promote efficiency of operative and surveyor account of po3kpusHuX and extractive
mountain works, efficiency of realization of watching deformations and losses of minerals.

VK 622.012: 628.5

TIoabimes A.M., lenbryd T.B. OcobeHHOCTH a3poAMHAMHYECKOH yCTOMYMBOCTU acIUPALIOHHBIX CHCTEM U CIIOCOOBI ee
HOBBILICHUS

Jlokanusarys BpeAHbIX BEIOPOCOB M OYMCTKA 3albUICHHOIO BO3AyXa IpH paboTe ropHonepepadaThIBAIOIIMX NPEIPUATHI
OCymIECTBIIAETCS TIpK moMomn acrupanun. Ha ee paborty pacxomyercs okono 15% OT sHepreTHuecKkux 3aTpaTr Ha IPHUBOJ,
TEXHOJIOTHIECKOro obopynoBaHus. B mponecce skcrTyaTanyy acMparMOHHBIX CHCTEM BO3HHMKAeT HEOOXOIMMOCTH M3Me-
HATH MX PEXHUM pabOTH MPUMEHHTEIPHO K U3MEHEHHIO PaboThl 000pPYIOBAHUS U C IENBI0 CHIDKCHUS YHEPreTHIECKHUX 3a-
Tpat.

MeTo0M MaTeMaTHYeCKOro MOJICIMPOBAHMS MCCIICIOBAHbI adPOANHAMUYECKUE XapaKTEPUCTUKH aClUPALMOHHBIX CHUCTEM,
KOTOPBIE BBINOJHEHbI 10 CXEME JIEMEHTOB CETH «MECTHbIH OTCOC - MAaruCTpabHbIH BO3LYXOBOJ - HbUICYJIABIHBAIOLINE
anmnapaThl - BeHTWIATOP» U 110 CXEME «MECTHBII OTCOC - NbUICYJIaBIMBAIOIINH alllapar - MarucTpajbHbIA BO3JyXOBOJ - BEH-
THIIATOPY. Y CTaHOBJICHO, YTO ACHMPALIMOHHBIE CHCTEMBbI, BBIIIOIHEHHBIE 110 IEPBOMY BapHaHTY KOMIOHOBKH 3JIEMEHTOB CETH
3¢ }eKTHBHO pabOTAIOT TOJIBKO B IIPOSKTHOM PEXHUME U HE JIOIyCKAIOT M3MEHEHHS KOJIMYECTBA MECTHBIX OTCOCOB B IIpoLiEC-
Ce HX IKCIUTyaTaluu. Y MEHbIIEHHE WK 100aBlIeHHe KOJMIECTBa MECTHBIX OTCOCOB IIPUBOAUT K OTIIOKECHUIO ITBUIM B Marmc-
TPaJIFHOM BO3/[yXOBOJI€ B IIEPBOM ClIydae, TM00 K HCTEUCHHIO 3aIbUICHHOTO BO3/IyXa U3 aCIMPAIlMOHHBIX YKPBITHH.
AcnupanyoHHbIE CHCTEMBI, BBIITOJHEHHBIC 10 BTOPOH CXeMe KOMIIOHOBKH JIEMEHTOB CETH 00J1anatoT Oosee BHICOKOI a’po-
JMHAMUYECKOH yCTOHYMBOCTBIO. [IpM yMEHBIIEHHN KOJMYECTBA MECTHBIX OTCOCOB IO CPaBHEHHIO C MPOEKTHBIM PEKHMOM
(HampuMep, IPH YacTH HEPaOOTAIOIIUX TEXHOJIOIHYECKUX arperaToB) BO3MOXKHO YMEHbIICHHE MOLIHOCTH IPUBO/IA BEHTHIIS-
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TOpA, TIOCKOJIBKY B MarucTpajbHbId BO3LyXOBOA OyJeT HOCTYIAaTh OYMILUEHHBIH OT IbUIM BO3IYX. YBEIMYEHUE IO CpaBHE-
HHMIO C TIPOEKTOM MECTHBIX OTCOCOB BMECTE C IIbUICYJIABINBAIOIIMMH alIapaTaMy CYLIECTBEHHO HE H3MEHSAET a3pOJUHAMMU-
YECKYIO XapaKTEePHCTUKY acIMpPAlMOHHON CETH W 00eCIieYnBaeTCsl HA/ICHKHAs JTOKAIU3ALMs BPEHBIX IPUMECEeH B YKPBITHIX
000opyHOBaHHS.

TakuM 00pa3oM, METOJIOM MaTEMaTHYECKOr0 MOJCIMPOBAHHUS JI0KAa3aHbl NPEHMYIIECTBA aCMUPALOHHBIX CHCTEM, BBIIIOJI-
HEHHBIX 110 CXEMe «MECTHBIN OTCOC — MbUICYJIABIMBAIOLINI alllapaT — MaruCTpaibHBIA BO3AYyXOBOJ - BEHTHJIATOPY» Kak 00-
Jiee a3pOMHAMUYECKH YCTOWYMBBIX M SHEPreTHUYECKHU LeTIeCO00Pa3HbIX.

Tomumes O.M., lennbry6 T.B. Oco0nuBocTi aepoarHaMigHOT CTIHKOCTI acmipamiiHiuX CUCTEM 1 criocoOH ii miIBUIICHHS
Jlokamizaris MIKiATMBUX BUKHUIIB | OUHINEHHS 3aMMICHOTO MOBITPS MPH POOOTI TiPHUIONEPEPOOHUX i AMPHEMCTB 31HCHIO-
€TbCsl 3a JomoMororo acmipanii. Ha i pobory BuTpauaerbcsi Onu3bko 15% Big €HEpPreTHYHHX BUTPAT Ha HPHBI[
TEXHOJIOTIYHOTO 00nagHaHHA. B mporeci excrumyaTamii acmipaiifHIX CUCTEM BHHUKA€ HEOOXiJHICTh 3MIHIOBATH iX PEKUM
poboTH  CcTOCOBHO A0  3MiHM  poOOTH  OONamgHaHHA 3  METOK0  3HW)KEHHS  CHEPreTHYHHX  BUTpAT.
MeTtomoM MaTeMaTHYHOTO MOZETIOBAHHS AOCIIIKEHO acpOAMHAMIYHI XapaKTepUCTUKU acIipamifHUX CHCTEM, SKi BUKOHaHi
3a CXEMOIO €JIEMEHTIB Mepexki «MICIeBHH BiJICOC — MaricTpajJbHUH HOBITPOIPOBIN — MIIOBIOBIIOIOY] allapaTH — BEHTHIISA-
TOpP» Ta 3a CXEMOI «MICLEBHI BiZICOC — MHIIOBJIOBIIIOIOYHIL arapar — MariCTpaibHUI MOBITPOIIPOBI — BEHTHJIATOP». Bera-
HOBJICHO, 1110 acMipaliifHi CHCTeMH, BUKOHAHI 110 NepIIOMY BapiaHTy KOMIIOHOBKHU €JIEMEHTIB MepeKi eheKTHBHO MPAIIOI0Th
TIJIBKU B IPOEKTHOMY PEXHMI 1 HE JIOIyCKArOTh 3MiHH KUJIBKOCTI MiCIIEBHX BiJICMOKTYBAdYiB y Ipoleci iX ekcruryaramii. 3me-
HIIIEHHS a00 J0JaBaHHS KiTBKOCTI MICIIEBHX BiJCMOKTYBauiB MPHU3BOIUTH J0 BiAKIAICHHS MIIY B MariCTpaJbHOMY HOBITPO-
NpOBOAI B  TEPIIOMY  BHIAAKy, ab0 10 BHTIKAHHS 3alWICHOrO TOBITPS 3  acHipalifHuX  YKPHTTIB.
AcripaliiifHi CHCTEeMH, IKi BUKOHAHI 32 IPYTrOl0 CXeMOIO0 KOMIIOHYBAHHS €JIEMEHTIB MEPEKi MaloTh OUIbII BUCOKY acpoInHa-
MiYHYy CTiHKiCTh. [Ipy 3MEHIIEHHI KiTbKOCTI MiCIEBHX BiJICMOKTYBadiB B MOPIBHAHHI 3 MPOSKTHUM PEXKHUMOM (HAIPUKIA,
[P YaCTHHH HENPALFOI0YUX TEXHOJIOTIYHUX arperaTiB) MOKIIMBE 3MECHILICHHS TOTY)XHOCTI IPHBO/Ia BEHTUIISITOPA, TOMY, L0
B MaricTpajbHUH IOBITPONPOBiJ OyAe HaIXOJUTH OUMINEHE BiJ| MLy IOBITps. 301IBIIEHHS ITOPIBHSHO 3 IPOSKTOM MicCIie-
BUX BiICMOKTYBadiB Pa3oM 3 MIJIOBJIOBJIIOIOUMMHE arapaTaMu CyTTEBO HE 3MIHIOE aepOJMHAMIUHY XapaKTepPHUCTHKY acIipa-
ifiHOT Mepexi Ta 3a0e3meuyeThCsl HalilHa JIOKai3allis MIKiUIMBUX JOMIIIOK B YKPUTTAX 00naaHaHHs. TaKuM YHHOM, METO-
JIOM MaTeMaTHYHOTO MOJICIIIOBAHHS TOBEJACHO MEepeBard acmipamiiHuX CHCTEM, BHKOHAHUX 3a CXEMOIO «MICIIEBUH BiICOC —
MHUJIOBJIOBIIIOIOYHIT arapat — MariCTpalbHUN HOBITPOIPOBI — BEHTWIATOPY K OLIbII aepoANHAMIYHO CTIMKHX 1 eHepreTnd-
HO JOLJIBHUX.

Golyshev A.M., Dengub T.V. features acrodynamic stability aspiration systems and methods of its increase

Localization of harmful emissions and cleaning of dusty air when the mining companies is by means of aspiration. Her work
consumes about 15% of the energy costs drive manufacturing equipment. In the operation of vacuum systems there is a need
to change their mode of operation in relation to the change of the equipment and to reduce energy costs.
The method of mathematical modeling is used to study the acrodynamic characteristics of vacuum systems, which are made
according to the scheme of network elements "local suction — main duct — dust collecting apparatus — a fan" and on a "local
suction — dust collecting apparatus — main air duct — fan". It is established that the aspiration system, made according to the
first embodiment of the layout of the network elements work effectively only in design mode and do not allow changes in the
number of local suction in the course of their operation. Reduction or addition in the number of local suction leads to the
deposition of dust in the main ducts in the first case, or by the expiration of dusty air from the suction cover.
Aspiration system, made according to the second layout of the network elements have a higher aecrodynamic resistance. As
the number of local suction as compared to the design mode (for example, with parts broken technological units) may reduce
the drive power of the fan, because in the main duct will be supplied free of dust the air. The increase compared with the draft
local suction with dust collecting apparatus does not significantly alter the aerodynamic performance of the aspiration of the
network and ensure reliable localization of contaminants in the equipment shelters.
Thus, by mathematical modeling has proved the advantages of vacuum systems, made in a "local suction — dust collecting
apparatus — main air duct — fan" as a more acrodynamically stable and energetically feasible.

YK 622.457: 621.926.2

Amnppeitunko M.B. [nHOBaniitHi po3poOKy JyIst MiABHUIIEHHS e(h)eKTUBHOCTI CyXOr0 OYHIIEHHS MOBITPS 32 JOMOMOTOIO YIIb-
Tpa3ByKy

CraTTiO NPUCBSYEHO MUTAHHIO e(PEKTUBHOCTI MIJIONPHUTHIYeHHs. ByB npoBeneHuii aHaii3 py JHUKOBOI aTMOC(epH IIpH Ipo-
OyBaHHi cupoBuHHU. Po3pobnena monens Qingprpa «LIukiIoH», KU OCHALICHHH yIbTPOPa3ByKOBHM reHepatopoM. Husbka
e(eKTUBHICTD acIipauifHuX CHCTEM IiIIPHEMCTB 3B’s3aHa HE TUTBKH 3 €KCIUTyaTallilHUMH IPUYUHAMH: HOPYLICHHSM TeX-
HOJIOT11, aOpa3MBHUM 3HOILICHHSM, 3JHIIAHHAM THITY, ale if 3 HETOCKOHAJICTIO anapaTiB OYMIIECHHS HOBITPSL.

BpaxoBytoun TeXHOJIOTiYHY HEJOCKOHAIICTh 3ac00iB MUIOBIOBIIOBAHHS, HEBUCOKY €(DEKTHUBHICTH X POOOTH MpH MOIpid-
HEHHI CHPOBHHH, BHACIIIIOK YOT0 KOHIIEHTpALil Ty i MIKiIJIMBUX Ta3iB Ha poOOYMX MICIPIX Y OLIBIIOCTI BUIAKIB IEPEBH-
LIyIOTh JOIyCTHMI BEJIMYMHH, IO MPU3BOAUTH 10 PO3BUTKY IHIIOBOTO OPOHXITY 1 CHIIIKO3Y Y POOITHHKIB, METOIO HayKOBOI
pOOOTH € 3MEHILECHHS 3MICTy LIKIJUIMBHUX IOMIIIOK B aTMoc(epi poOo4ol 30HH IpH MOAPiIOHEHHI CHPOBHHH O HOPMATHBHHUX
BEJIMYMH 33 PErIaMeHTOBAHHH NMPOMIXKOK 4Yacy HUISIXOM NPUTHIYCHHS NHJIOBMX BUKHIIB. Sk Bimomo ¢inbTp «L{uxmon» no-
CTaTHHO €()EKTHBHUH B YJIOBIIOBaHHI KPYITHOJUCIIEPTHOTO MUITY, ajle Majo e(EeKTUBHUI y yJIOBIIOBaHHI JpiGHOAMCIIEPCHO-
ro muny. J{ns 30inbiieHHs eeKTUBHOCTI OcapKeHHs apiOHoancnepcHoro muiy B «L[UkIoHI» HE0OXiqHO 30UIBIIUTH Macy
YaCTUHOK MUY, TOOTO CKOATyJIIOBATH YaCTHHH. [HTEeHCH}IKalis Tpolecy Koarysmii nuiy Ta 30U1bIIeHHs e()eKTHBHOCTI il
YJIOBIIFOBAHHSI IOCSTAETHCS THM, 1[0 HA YACTHHKH MUY Jli€ yIbTPa3ByKOBE BUIIPOMIHCHHS.

VipTpa3ByKOBa KOAryJIsLis sIBIsIE COOO0I0 Mporec 30IMKEHHS 1 YKPYITHCHHS, 3BaXKEHHUX B Ta3i abo piguHu IpiOHUX TBEPIHX
YacTOK, PIIKUX KparelboK i Ta30BUX OyJbOalIoOK Mim Ji€l0 aKyCTHYHHX KOJIHMBAaHb 3BYKOBHX a00 yJIBTPa3ByKOBHX HacCTOT.
[IBuakicTs KoaryJsiiii, TOOTO ehEeKTHBHICTH MPOIIECY OYMIICHHS MPOMHUCIOBHUX Ta3iB BiJl AUCICPCHUX JOMILIOK 3 JOMOMO-
TOI0 HAKJIAJEHHS yJIbTPa3ByKOBHUX KOJIMBAaHb BUCOKOI IHTEHCHBHOCTI BU3HAYAIOTHCS: IHTEHCHBHICTIO KOJIMBAHb,9aCOM €KCIIO-
3M11i1,4aCTOTOIO0, BUXITHOIO KOHIIEHTpaLi€l0. Yce 1ie 103BOJIslE KOHCTATYBAaTH, 110 3a JIOIOMOTOI0 PO3pOOIEHOr0 HIIOBIOB-
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JII0Bayva IPY TPAHCIOPTYBaHHI, IPOOYBaHHI i CKWIAHHI CHPOBHHH CTBOPEHI HOPMaJbHI CaHITapHO-TIri€Hi4i YMOBH mpari
3a IMUJIOBUM YMHHUKOM, SIKi TOBHICTIO BUKJTIOYAIOTh BAHUKHEHHS Y POOITHHKIB MTHEBMOKOHI03Y.

Kuro4oBi cj10Ba: TipHUYE HiIIPHEMCTBO, THEBMOKOHI03, THJIOBIOBIIOBAYI.

AnpapeiiunkoB M. B. llHHOBanoHHbBIe pa3paObOTKH I MOBBIIEHHS 3()()EKTUBHOCTH CYXOH OYMCTKH BO3/AyXa C OMOIIBIO
yIbTpa3ByKa

CraTbsl OCBSIEHA BONPOCY 3G ()EKTHBHOCTH MUJIONPUTHIYCHHS. BbUT NPOBEACHHBINH aHANU3 PYJIHHKOBON aTMOCchepbl IpH
npoOyBaHHI chIpbst. Pazpaborannast monenb ¢inbTpa "LIMKIOH", KOTOPHI OCHAIEH YJIBTPOPa3BYKOBUM IreHepaTopoM. Husz-
Kast 3G PEKTUBHOCTh aCHHUPAMOHHBIX CUCTEM MPEIINPHUSITHI CBSI3aHa HE TOJIBKO C 3KCIUTyaTAllMOHHBIMU IPUYHHAME: Hapy-
IICHUEM TEXHOJIOTUH, a0pa3UBHBIM H3HOCOM, CIIMIIAHUEM ITbUTH, HO M C HECOBEPILIEHCTBOM alNapaToB OYUCTKH BO3/yXa.
VYuuThIBasi TEXHOJIOIMYECKOE HECOBEPLICHCTBO CPEACTB IIbUICYJIABIMBAHUS, HEBBICOKYIO 3((PEKTUBHOCTD MX PabOTHI IpU
H3MEJIBYCHHUH CBIPBSI, B PE3yJIbTaTe Yero KOHIEHTPALMH TN U BPEIHBIX I'a30B Ha Pab0YMX MecTaxX B OOJIBIIMHCTBE CIy4acB
MIPEBBIIIAIOT JOIYCTHMbIE BEIMYHHBI, YTO HIPUBOAUT K PA3BUTHIO MBUICBOTO OPOHXHUTA U CHIIMKO3a y pabo4nX, LEeIblo Hay4-
HOIT paboTHI SBJISIETCS YMEHBILICHHE COJEPKaHUs BPEAHBIX NpuMeceil B aTMocdepe paboyeii 30HbI IPH U3MEIIBUYCHHUHU CHIPBS
K HOPMaTHBHBIM BEJIMYMHAM 32 PETJIAMEHTHPOBAHHBII POMEKYTOK BPEMEHH ITyTEM IIPUTECHEHHS MbUICBBIX BEIOpocoB. Kak
n3BecTHO GuuibTp "LIuKiIOH" [0cTaTOYHO 3 PEKTUBEH B YIaBIMBAaHUN KPYIHOAUCIIEPTHOTO MBUIH, HO Majio 3 ()EKTHBHBIN B
yIaBIUBaHUH MHJIKOJANCIICPCHOTO MbUTH. J{jist yBenmmdeHns: 3G HEKTHBHOCTH OCaXICHUS MEJIKOIHUCIepcHOro nplin B "LIuk-
J0He" HEOOXOAMMO YBEIHYHTh MACCy YacTHI[ IbUIH, T.€ CKOAryJlroBaTH 4acTH. VIHTeHCH(uUKaLMs mpolecca KoaryJssiiui
HbUIM U yBeInueHHUs 3p(HEKTHBHOCTH €€ yJIaBIMBAHUS JOCTUTACTCS TEM, YTO HA YaCTUIIbI MbUIM JEHCTBYET YJIbTPa3ByKOBOE
U3ITyYCHHE.

VibTpa3ByKoBasi KOAryJIALus SBISET cOOOM mpoliecc COMMKEHNS U YKPYITHEHH S, B3BELICHHBIX B Iare WIH )XUIKOCTH MEJIKUX
TBEP/bIX YaCTCH, )KHIKHUX KaleleK U ra3oBbIX My3bIPHKOB MO ACHCTBHEM aKyCTHYECKHX KOJICOAaHUiT 3ByKOBBIX WIIH yJIbTpa-
3BYKOBBIX 4acTOT. CKOPOCTh KOATYJISLHUH, TO €CTh 3()(HEKTHBHOCTD MPOLIECCa OYMCTKH HMPOMBIIUICHHBIX Ta30B OT AUCIIEpC-
HBIX TIpUMeceil ¢ IIOMOIIBI0 HAJOXKEHHS YIIBTPa3BYKOBBIX KOJCOAaHHII BBICOKOH WHTCHCHBHOCTH BH3HAYaKOTh-
CS:IHTCHCHBHICTIO KOJIeOaHHI, BpeMEHAMHU 3KCIIO3HIIUH, YaCTOTOM, HCXOAHOW KOHICHTpaIield. Bee 3To Mo3BoMseT KOHCTA-
THPOBATb, YTO C OMOIIBIO Pa3pabOTAHHOIO MBUICYJIOBUTENIS PH TPAHCIIOPTHPOBKE, IPOOyBaHHI U cOPOCE CHIPbsS CO3AaHbI
HOpMaJIbHbIE CAHITAPHO-TIri€HIYl YCIOBHUS TPY.bl 32 HBUICBBIM (AaKTOPOM, KOTOPBIE MOJIHOCTHIO MCKIIOYAIOT BOSHHUKHOBE-
HHE y pabouux MHEBMOKOHHO3A.

Ki1toueBble €J10Ba: FOPHOE MPEIIPUATHE, THEBMOKOHHO3, IBUICYIOBUTEIH.

Andreychikov ML.V. Innovative developments for the increase of efficiency of the dry cleaning of air by means of ultrasound
The article is sacred to the question of efficiency of ardor suppression. There was the conducted analysis of mine atmosphere
at crushing of raw material. The worked out model is ¢inbrpa "Cyclone" which is equipped by a yapTpa3BykoBHM generator.
Subzero efficiency of the aspiration systems of enterprises is related not only to operating reasons: by violation of
technology, abrasive wear, clinging of dust, but also with imperfection of vehicles of cleaning of air.

Taking of into account technological imperfection of facilities of ardor of catching, not high efficiency of their work at
growing of raw material shallow, as a result the concentrations of dust and harmful gases on workplaces in most cases exceed
possible sizes, that results in development of dustborne bronchitis and schistosis for workers, the purpose of the advanced
study is diminishing of maintenance of harmful admixtures in the atmosphere of working area at growing of raw material
shallow to the normative sizes for the regulated interval of time by oppression of dustborne extrass. As is generally known
filter "Cyclone" is effective enough in catching of large mucneprHoro of dust, but small effective in catching of finely
dispersible of dust. For the increase of efficiency of besieging of finely dispersible of dust in "Cyclone" it is necessary to
increase mass of particles of dust, id est ckoarymoBaTu part. Intensification of process of coagulation of dust and increase of
efficiency of her catching is arrived at by that an ultrasonic radiation operates on the particles of dust.

Ultrasonic of coagulation shows by itself the process of rapprochement and enlargement, self - weighted in an eider or liquid
of shallow hard parts, liquid drops and blubs under the action of acoustic vibrations of audio or ultrasonic frequencies. Speed
of of coagulation, id est efficiency of process of cleaning of shale - gases from dispersible admixtures by means of imposition
of ultrasonic vibrations of high intensity of is determined: intensity of vibrations, sometimes displays, by frequency, initial
concentration. All of of of of it allows to establish that by means of worked out memeynosurens of of at transporting, npo0y-
BanHHi and upcast of raw material is created normal sanitary are hygiene of terms labours after a dustborne factor, which fully
eliminate an origin for the workers of mHeBMO KOHHO3a.

Keywords: mountain enterprise, mHeBMO KOHHO3, ardor catchers.

YK 622.453

EBctparenko JI. U. Biusane rpaHyIOMETPHUECKOTO COCTaBa MOPHUCTON CPebl adpOANHAMUYECKIX 30H 00pymieHnid Kpus-
Oacca Ha peKUMBI (PUITBTPAIH BO3IyXa

W3yueno BIMsSHHUE TPAHYIOMETPUIECKOTO COCTaBa MOPUCTON Cpesbl B OOPYIIEHHBIX 30HAX HA BEJIMUMHY MX a3pOAUHAMHYE-
ckoro comnporusieHys. [loka3aHo, 4TO peXUM JABHKEHUS BO3AyXa B IIOPUCTOH Cpee 3aBUCUT KaK OT KPYIHOCTH OZHOMEp-
HBIX YaCTHII IIOPOJIBI, TAaK U OT 00beMa MeNKNX (Gpakiuii, conepxamuxcs B Hell. [1oydeHs! aspoiuHaMUYecKie XapaKTepH-
CTHKH ITOPUCTOH Cpe/bl B 3aBUCUMOCTH OT U3MEHEHHMSI KPYITHOCTH OJTHOMEPHBIX YacCTHI] TOPOJIBI U OT 00beMa MeKHuX (pak-
LU, COAEPIKALMXCS B HEM.

B pe3sysbrare BBIMONHEHHBIX MCCIEOBAHUN YCTAHOBICHO BIHUSHUE TPAHYyJIOMETPUUECKOTO COCTaBa MOPHCTOM Cpeibl aspo-
aKTHBHBIX 30H o0pymmennii Kpusbacca Ha pexnMbl GUIBTPAMN BO3MyXa. Y CTAHOBIECHO, YTO PEXXUM ABIKCHHS BO3IyXa B
TIOPHUCTOH Cpejie 3aBUCUT KaK OT KPYITHOCTH OJHOMEpHBIX YacTHIl IOPOIBI, TAK U OT 00beMa MENKHX (pakmuil, comepxa-
muxcs B Hel. TlomydeHsl a3poArHAMUYECKUE XapaKTEPUCTUKU OPUCTON Cpelbl B 3aBUCUMOCTU OT U3MEHEHUS KPYIHOCTH
OJJHOMEPHBIX YaCTHIl IOPOJbI X OT 00beMa MENKHUX (PpaKIHil, COTEPIKAIMXCS B HEH, TO3BOJISIONINE PACCUUTATh (GHIBTPAIIH-
OHHBIE ITOTOKH BO3JyXa B OOPYIICHHBIX 30HAX IIPU Pa3INYHBIX YCIOBHSX IIPOBETPUBAHHS TOPHBIX BBHIPAOOTOK, a TAKXKE OIl-
peneIuTh NapaMeTphl OOPYIIEHHBIX 30H (IIPOHUIAEMOCTh, IOPUCTOCTD | JIP.).
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€Bcrparenko JL.I. Bruius rpanyMeTpu4HOro CKJIay OPUCTOrO CepeOBHIIa aepOoIHHAMIYHUX 30H obOBaneHHs Kpusbacy Ha
pexumMu GUIBTPALHT TOBITPSL.

BUBYCHO BIUIMB TIPaHyJOMETPUYHOTO CKJIAQy IOPHUCTOTO CEpeAOBHIA B OOpPYIICHHX 30HaX HA BEIMYMHY IX
aepoauHaMidyHOTO omopy. [lokazaHo, IO peXUM pyXy MHOBITPS B TOPUCTOMY CEPEHOBHILI 3aJEXKHUTh SK BiJ KPYITHOCTI
OJHOBHMIPHHX YaCTHHOK ITOPOAH, TaK 1 Bil BMICTY B HbOMY JApiOHUX (hpakiiif. OTpuMaHO aepoJUHAMIYHI XapaKTePUCTHKU
TIOPHUCTOTO CEPEOBHINA B 3aJISKHOCTI BiJ 3MiHU KPYITHOCTI OHOBUMIPHHIX YaCTHHOK MOPOJH i Bifl BMICTY B HBOMY JIPIOHUX
(dpaxiii.

VYV pesynprari BHKOHAQHHX JOCHIIKEHb BCTAHOBJICHO BIUIMB TI'PaHYJOMETPUYHOrO CKIaJQy IOPHCTOrO CEpelIOBHIIA
aepoakTiBHUX 30H oOBaneHp KpuBbacy Ha pexumu ¢QinbTpauii noBiTps. BeraHoBIeHO, 1110 peXuM pyXy HOBITPS B MOPUCTOL
CEpEOBHIL 3aIEKHUTh SIK BiJf KPYHHOCTI OJHOBHMIPHHUX 4acTOK MOPOIH, TaK i Big oOcsry ApiOHUX (pakuiil, yTpUMyrOUH-
mmxcst B Hil. OTpuMaHO aepoIUHAMiYHI XapaKTEPHCTHKH MOPHUCTOTO CEPElOBHINA B 3aJEKHOCTI BiJl 3MiHH KPYIHOCTI
OIHOBUMIPHHX YaCTOK MOPOAH i Bif 00csTy ApiOHMX (ppakiiid, 0 MiCTATHCA B Hill, IO JO3BOJISIOTH pO3paxyBaTH QHUIBTPa-
LIU-LifHI TOTOKH MOBITPS B 3aBaJICHUX 30HAX MPHU Pi3HUX YMOBaX MPOBITPIOBAHHS TiPHUYUX BHPOOOK, a TAKOX BU3HAYUTH
TapaMeTpH 3aBaJ€HUX 30H (IPOHUKHICTB, TOPUCTICTH Ta iH.).

Liliya Evstratenko Influence of the granulometric composition of porous medium of krivbass aeroactive caving zones on the
air filtration modes

The influence of the particle size distribution of the porous medium in the collapsed areas by the amount of aerodynamic
drag. It is shown that the mode of air flow into the porous medium depends on the dimensional size of rock particles and on
the amount of fines contained therein. Obtained aerodynamic characteristics of the porous medium as a function of changes
in dimensional size of rock particles and the volume of fines contained therein.

As a result of the executed researches, the influence of particle size distribution of the porous medium of the aeroactive
caving zones of Krivbass on the modes of air filtration was established. It was established that the air circulation mode in the
porous medium depends as on the coarseness of dimensional rock particles and the volume of fine fractions contained
therein. It was obtained the acrodynamic characteristics of the porous medium depending on the changes in coarseness of
dimensional rock particles and on the volume of fine fractions contained therein, allowing to calculate filtration flows of air
in caved zones under different conditions of ventilation of mine workings, as well as to determine the parameters of caved
zones (permeability, porosity, etc.).

VIK 621.311.22 — 047.58:515.173.6

3amunbkuii O.B., Hleneaenko M.I. 3D-Moennt0BaHHS B TEIUIOCHEPTCTUIIL

YV HayKoOBiif npari po3rIsTHyTi OCHOBHI NpHHOUIH 3D-Mo/eI0BaHHS TEIUIOEHEPTeTUIHHUX 00’ €KTiB. JIOMOBHEHHS Bizyaiiza-
i1 10 TPAJAUIIHAX METOIB OOYUCICHD TO3BOJIUTh HE TIIBKM MaKCUMAaJIbHO CIPHUUHATH MPUHIIMII [l Ta 30BHIIIHIO MOJ00Y
yCTaTKyBaHHs, ajie i ONTHMI3yBaTH MPOLEC aHaJi3y TeIUIOMacOOOMIHHHX IPOLECIB, SKi MPOTIKAIOTh B JaHOMY yCTaTKyBaH-
Hi. B sixocTi 06’ekTa Bisyaiizawii Oy oOpanuii maporexepatop mapku E-75-42-440 KT, BiH ocHaieHuii HEOOXiTHUMHU TPY-
6ompoBofaMK B HOr0 MeXax i apMaTyporo, a TAKOXK MPUCTPOSIMH AJIst BiTOOPY MPOO KOTIOBOT i )KUBHUIILHOT BOJH, HACHYCHOI 1
neperpiToi mapu. Jlanuii arperat mpoeKTY€EThCS 1 BATOTOBISIETHCA B OJIOYHOMY BHKOHAHHI, TaK SIK KOHCTPYKIiS KOTJIA AOITyC-
Ka€ MOHTaX OCTaBHUMH OJiokaMu abo iX 30ipky B MOHTaxkHi O1oku. [ns ctBopenHs 3D-Moneni maporenepaTopa BUKOPHUC-
tanuit nporpamuni mpoaykt KOMITAC-3D komnanii ACKOH. Ha mincraBi aHami3y #0ro MOXIMBOCTEH BUSIBIEHO HEOJNi-
KU Ta [epeBard JaHOro MPOrpaMHOro 3a0e3NedeHHs PH HPOCKTYBAaHHI TEIIOCHEPreTHYHNUX 00’ €KTiB. TakoXk pO3rJsHyTa
MOXIIUBICTB ekcropTy Mojeni 3 cepenosuina KOMITAC no cepenosuina inmmx CAD (computer-aided design) cuctem, mio
JI03BOJISIE CTBOPIOBATH PEHIEPIHI MOJEINI; BUKOHYBATH aHIMAIlilo, K €JIEMEHTIB YCTaTKyBaHHSI, TaK i TEIUIOMacOOOMIHHHUX
MPOLIECIB, sIKi IPOTIKAIOTh B JIaHii MOJIEIN yCTaTKyBaHHS; IIPOBOANTH MOTTIHOJICHNIT aHai3 TEIIOMAacOOOMIHHHUX MPOLECIB.
3ambiukuii O.B., lHlenesenko M.U. 3D-MoznenupoBaHue B TEIIOCHEPTETUKE

YV HayKoBiil paii po3riIsiHyTI OCHOBHI MPUHIUIH 3D-MOemOBaHHS TEINIOCHEPTeTHYHUX 00’ €KTiB. JlomOBHEHHS Bizyaii3a-
1ii 10 TpaauUifHUX METOAIB 00UHCIICHb TO3BOJIHUTH HE TUTBKH MaKCHMAIBHO CHPUHHATH MPUHLUI [ii Ta 30BHILIHIO MOI00Y
yCTaTKyBaHHS, ajle i ONTHMI3yBaTH MpOLEC aHai3y TeINIOMacOOOMIHHHX IIPOIECIB, SKi MPOTIKAIOTh B JaHOMY yCTAaTKyBaH-
Hi. B sikocTi 00’€kTa Bisyanizanii 6y oOpanuii maporenepatop Mapku E-75-42-440 KT, Bin ocHameHui HeOOXiTHUMHU TPY-
OompoBofaMH B HOTO MeKax i apMaTyporo, a TAKOXK MPUCTPOSIMH IJISI BiTOOpY IPOO KOTIIOBOT 1 JKUBHIIEHOT BOJY, HACHYEHOI 1
neperpitoi napu. JlaHuii arperar NpoeKTy€eThCsI | BUTOTOBISIETHCS B OJIOYHOMY BUKOHAHHI, TAaK SIK KOHCTPYKIIisi KOTJIA JOITyC-
Ka€ MOHTaX MOCTaBHIMH OJI0KaMu abo X 30ipKy B MOHTaxHi Oyioku. [l cTBopeHHs 3D-Mofeni naporenepaTopa BUKOPHC-
tanuit nporpamuuii npoaykt KOMITAC-3D komnanii ACKOH. Ha mincraBi aHaii3y #0oro MOXJIMBOCTEW BUSIBICHO HEIOJi-
KU Ta HepeBaru JaHOTO IPOrpaMHOro 3a0e3IeUeHHs IPH MPOEKTYBaHHI TeIIOeHepreTHYHUX 00’ ekTiB. Tako po3risHyTa
MOJKIIHBICTH excriopTy Mozeri 3 cepenosuiia KOMITAC no cepemosumia inmmx CAD (computer-aided design) cucrem, mo
JIO3BOJISIE CTBOPIOBATH PEHIEPIHT MOJENI; BUKOHYBAaTH aHIMAIIIO, K €JIeMEHTIB yCTaTKyBaHHA, TaK 1 TEINIOMAaCOOOMIHHUX
TIPOLECiB, SKi IPOTIKAIOTH B aHiil MOAENI YCTaTKyBaHHS; IPOBOINUTH IOTNINOIECHHH aHai3 TEIIOMAaCOOOMIHHUX MTPOLECIB.
Zamytskiy O.V., Shepelenko M.I. 3D is a design in warm to energy

Basic of principles of 3D is a design of TemmoeHeprernunux objects are considered in scientific labour. Adding of
visualization to the traditional methods of calculations will allow not only maximally to perceive principle of action and
external similarity of equipment but also optimize the process of analysis of warm macooOminnux processes which flow in
this equipment. In of quality the object of visualization there was select maporenepatop of brand of E- 75-42-440 KT, he is
equipped by necessary pipelines in his limits and armature, and also by devices for sampling of caldron and nourishing water,
saturated and overheated pair. This of asm is designed and made in sectional implementation, so construction of caldron
assumes editing mocraBauMu blocks or their collection in assembling blocks. For of creation of 3D-mopzeni of mapo generator
of the software product of KOMITAC- of a 3D company of ACKOH of of of is used. On of the basis of analysis of his
possibilities defects and advantages of this software are educed at planning of Teroenepretuunux objects. Also of of of
considered possibility of export of model from an environment of COMPASS of to the environment of other of CAD
(computer - aided design) of the systems, that allows to create pennepinr models; to execute animation, both elements of
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VYIIK 563

Kiriyenko S. M. Analysis of efficiency of biological treatment of domestic wastewater application at private locality near the
southern mining and ore-dressing complex

Resulting from intensive construction activity at localities without canalization system with creation of living environment
and such constructions as infectious diseases hospital, camping centers, small agro-processing enterprises problem of waste-
water treatment of such objects by establishment of scientifically based, reliable, compact, low energy technological schemes
and designs systems of low productivity take center stage. Not all the treatment facilities and wastewater treatment methods
provide quality wastewater treatment and give reliable operations or require highly qualified personnel presence. Therefore
improvement of existing and development of more effective and safe in terms of Ecology wastewater treatment methods is
urgent. Using of remediation facilities is one of the perspective trends of wastewater treatment. Treatment facilities combin-
ing basic construction elements of land treatment with hydrobiocenosis of bio-plateau or bioponds with higher water plant.
BTP technology uses processes of sedimentation, filtration and natural self-purification of water objects based on the ability
of higher water plants, aquatic flora and microorganisms to carry out destruction, transformation and accumulation of organic
and mineral suspended solids, oil, heavy metals and bacterial contamination. Using advanced technologies based on the ac-
tions of higher water plants nowadays are environmentally acceptable and economically promising direction in wastewater
treatment systems. Distribution of such technologies can contribute to improving the environmental situation at localities
without canalization system in Krivoy Rog.

Key words: biological treatment of water, bio-plateau, higher water plant.

Kipienko C.M. [ocnimkeHHs e)eKTHBHOCTI 3aCTOCYBaHHs O10JIOTIYHOI OYHCTKH MOOYTOBHX CTIYHHX BOJ B MPHUBATHOMY
HACEJICHOMY ITyHKTi O1JIs MBICHHOTO TripHIY0-30araqyBajibHOTO KOMOIHATY

OnHuM i3 BapiaHTIB BUPIMIEHHS MPOOIEMH OYHUCTKU NMOOYTOBHX CTIYHUX BOJ B IIPHBATHOMY HAaceJeHOMY ITyHKTi Oins IliB-
JIEHHOTO TipHHY030aradyBaJlbHOrO0 KOMOIHATy € 3acTOCYBaHHS OioiH>KeHEpHOI cropyau. Barommmu nepeBaramm BHKOpHC-
TaHHS OI0IH)KEHEPHHX CIOPYJI IIPH OYKCTII MOOYTOBHX CTIYHUX BOJ € T€, LIO 1I€ SKOJIOTIYHO YUCTHH METO/I, IKUH MOJIEIIOE
MPUPOJIHI MPOIECH CAMOOYMIIICHHS BOJIM, 3HAYHO JICIICBIINAN 3a TPAIUIiHHI OYHUCHI CIIOPYIH, METO]] O101IHKCHEPHHUX CIIOPY/T
€ TaKOXK €Hepro30epiralodoro TEXHOJOTIEI0, sKa He mepeadadae 3aCTOCYBaHHS KOAryJSIHTIB, (QIOKYJISHTIB Ta i0HOAKTHBHHX
CIIOJYK, 1110 3a0e3nedye BUCOKY e()eKTUBHICTh OYMCTKH MOOYTOBUX CTIYHUX BOJ. TeXHOJOTis 0i0iHKEHEPHUX CIIOPYA BUKO-
PHCTOBYE IIPOIIECH CeIMMEHTAaIlil, GimpTpamii Ta MPUPOAHOTO CAMOOYHUIIECHHS BOAHUX 00'€KTIB, 3aCHOBAHOTO HA 34aTHOCTI
BHIIOT BOAHOI POCIMHHOCTI, BOXHOI MiKpo(IopH 1 MiKpoopraHi3miB 3IifICHIOBATH AECTPYKLi0, TPAHCPOPMAIIIO Ta aKyMy-
TS0 OPTaHIYHUX, MIHEPAIBHUX 1 3BXKEHHX PEYOBUH, Ha(TONPOIYKTIB, iOHIB BAXKKUX METaNiB i OakTepiaabHOro 3a0pyn-
HEHHsl. BUKOPHCTaHHS IPOrPECHBHUX TEXHOJIOTiH, 3aCHOBAHMX Ha Jii BUIIMX BOJHUX POCJIHH, Y HAI 4ac € eKOJOTIYHO HpH-
HHATHUM | €KOHOMIYHO HAMOLIbII EPCIIEKTUBHIM HAIPSIMKOM y CHCTEMi OYMILICHHS CTIYHHUX BOA. PO3MOBCIOKEHHS TaKHX
TEXHOJIOTIH MOXKE CIIPHATH IMOJIIMIICHHIO SKOJIOTTYHOI CHUTyalil B perioHi. Y cTarTi 3amporoHOBaHUIl Oi0JOTiYHUN MeTo
OYHCTKH MOOYTOBUX CTIYHUX BOJ 32 TUIIOM 0iOIIATO y MPUBATHOMY HaceleHOMy IyHKTi Oins [TiBnenHoro ripaudosoarauy-
BaJILHOTO KOMOiHaTy. Po3risiHyTO niepeBaru Ta e)eKTUBHICTh 3aCTOCYBaHHs 0i0IUIATO Y HEKaHATi30BaHUX pallOHax, a TAKOK
MEXaHi3MH BHIAJICHHS 3a0pyAHIOIOUNX PEUOBHH y LIUX CIIOPYAaX.

Ki1r040Bi c10Ba: 6ioJoriyHa o4ncTKa BoJI, O10TI1aTO, BUIL BOAHI POCIHHH.

Kupuenko C.M. HccnenoBanne 3pPpeKTUBHOCTH MPUMEHEHHUsI OMOJIOTMYECKONH OYUCTKH OBITOBBIX CTOYHBIX BOJ B 4aCTHOM
HACEJICHHBIX ITYHKTOB BO3JIC FOXKHOT'O T'OPHO-000TraTHTEIEHOTO KOMOUHATA

B CBSI3U C HHTEHCHBHBIM CTPOHUTEIBCTBOM B HCKaHAIM3MPOBAHHBIX pailOHAX XKUIIbsi C BBICOKMM YPOBHEM OJaroycTpoicTaa,
3[aHHH, TAKUX KaK HH()EKIHOHHbBIC GOIBHUILBI, TYpOa3bl, HEOOBIINE MPEANPUATHS 110 NepepaboTKU CENbXO3IPOIYKIHH Ha
HepeHUil TUIaH BBICTYIAeT MPoOIeMa OUYMCTKU CTOYHBIX BOJ 3TUX OOBEKTOB IyTEM CO3/aHHs HAy4YHO 0OOCHOBAaHHBIX, Ha-
JIe)KHBIX, KOMIIAaKTHBIX, HEOHEPrOEMKUX TEXHOJIOTHYECKHX CXeM M KOHCTPYKLMH yCTAaHOBOK MAJIOif MPOU3BOXUTEIBHOCTH.
He Bce 0OYMCTUTENBHBIE COOPYKEHUS U METOJIbI OUYHCTKH OBITOBBIX CTOYHBIX BOJ B MOJIHOW Mepe 00eCHeYnBAIOT KaueCTBEH-
HYIO OYHCTKY CTOYHBIX BOJ M HE JOCTATOYHO HAJICKHBI B SKCIUTyaTAllUH, WM Hy>KIAIOTCS B IIPUCYTCTBHU BBICOKOKBAIH(pH-
LHPOBAHHOI'0 nepcoHana. [I03TOMy akTyaJbHBIM SIBIISICTCS yCOBEPLICHCTBOBAHUE CYLIECTBYIOIIMX U pa3paboTka Gonee dd-
(eKTHBHBIX 1 OE30IaCHBIX C TOYKH 3PEHHS SKOJOTHU METOJOB OYHCTKU CTOYHBIX BOJ. OJHUM U3 IIEPCIICKTHBHBIX SKOJIOTH-
YECKHX HAIpaBJICHUIl OYMCTKH OBITOBBIX CTOKOBBIX BOJ €CTh HCIOJIb30BaHHE COOPYXeHHH (uTopemenuanun. OUnCTHTEIb-
HBIC COOPY)KCHHS, KOTOPbIE OOBEAUHSIIOT OCHOBHBIC 3JIEMEHTHI COOPYXKCHHIl MOYBCHHOW OYHCTKH C I'MAPOOHOLCHO3aMH
OUOILTATO MM OUONIPYIOB C MOCAAKON BBICIIMX BOJHBIX PACTCHHN. TEXHONOTUS OHOMHKCHEPHBIX COOPYIKCHHH HCIIOIb3yET
HPOLIECCHl CEMMEHTAlH, GUIBTPALUN H €CTECTBEHHOW CaMOOYMCTKH BOJHBIX OOBEKTOB, OCHOBAHA HAa CIIOCOOHOCTH BBIC-
IIel BOJAHOI PacTUTENILHOCTH, BOAHOI MUKPO(IOPH 1 MUKPOOPTaHU3MOB, OCYLIECTBIIATh ACCTPYKLHUIO, TPAHCHOPMALMIO 1
AKKyMYJIALMIO OPraHUYECKHX, MUHEPAJIbHBIX M B3BELICHHBIX BEIECTB, HE(TEIPOIyKTOB, HOHOB TSDKEJIBIX METaJlIOB, OaKTe-
PHATIBHOTO 3aHPSI3HEHUS.

KiroueBble cj10Ba: OHOJIOTHYECKAsi OYMCTKA BOJ, OMOILIATO, BBHICIINE BOIHBIC PACTCHHSI.

YK 62-97: 620.9: 621.1

Cyptaes B.B., Ocunmuyk B.C. Po3BuTOK ramy3i reorepMaibHOl €HEpreTHKU B YKpaiHi

B pesynbrarti orssiay i aHasi3y BCTAHOBIJIEHO, II0 HEPCICKTUBHOIO AJIbTEPHATUBOIO TPAJULIHHAM [DKepesaM eHepril sIBIs€Tb-
sl TeOTepMalibHa eHepreTHka. [ eoTepMalibHa eHeprist J03BOJIsIE OTPUMYBATH HEOOXIJHY JIOACTBY CHEPIil0 3aBASKH TEIUIOTI
Hazap 3evti. UnMm Oinblie BinmaieHWi BiA meHTpa 3eMili IEBHUI BHYTPIIIHIN MIap, THM HIKYE HOTo TeMmeparypa. Alne Ha-
BiTH caMuii BepxHiii map 3emui (0111 10- TH KiITOMETPiB) MICTHTB KUTBKICTh TEIIOTH, SIKOi JOCTATHBO IS 3a0€3MeUYeHHS BCiX
CHEpPreTHYHUX NoTpeb moauHu. Yepes posiaMu B KOpi TEIUIOTa POHUKAE Ha MMOBEPXHIO IUIaHeTH. IToTeHmial reoTepMaib-
HOI eHeprii BeNUYe3HHi 1 HeBUYCPIHHUH. 3aIUIIA€ThCS JIUIIEC HABYUTUCS BUKOPUCTOBYBATH Te, [0 TaK BEJIMKOAYIIHO Japye
npupoaa. [lorenmian Haxp 3emili 103BOJISIE HOKPUTH YCI MOTPEOU JIIOMUHU B eHeprii. Po3risiHyTi TeopeTHuHi i MpaKTH4HI
[HUTAHHS BBEJCHHS I€OTEPMAalbHUX CTaHIMid. PO3rIsHYTI CXeMH, yCTaTKyBaHHS i TEXHOJIOTIi Te0TepMalIbHOI CHEPreTHKU B
Vkpaii i iHIIUX KpaiHax.

200 TipHuuwii BicHUK, Bu. 99, 2015



HoctymHicTh i MiHIMYM BUTpaT Ha BinOip mapu i raps4oi Boau 3 MOBEpXHi 3eMili JaBHO LIKaBISTh JOCHiHKKIB. OnHAK, y
6inpLIOCT KpaiH Teruiora 3eMiti IpruxoBaHa rnboko B ii Hagpax. Po3poOky MIMOHHHHX DKEpesT TEIUIOTH OYald MOPiBHSIHO
HEIaBHO 1 PAaKTHYHO OJHOYACHO B Takux kpaiHax sk CHIA, Smonis, Ienanapia, Kurait, @ininmiau, Arrmis, @panmis, GPH.
Haiibinpme gocsrHeHs y manomy HanpsMmky maiooTh CIIIA ta ®pannis. [IpoMucioBe OCBOEHHS re0TEpMabHUX PECYPCiB y
CBITI OYaIOCs iCJIsl CTBOPEHHS # mycky B ITamii B 1916 p. reorepmanbHOI enekTpocTaHii noryxHictio 7,5 MBT i3 TppoMa
typ6inamu ¢ipmu «Ppanko Tozi» moryxHicTio 1o 2,5 MBT kokHa. OfHaK MMpoKe IPOMHUCIOBE Oy IIBHUITBO F€0TEpMab-
HHX eJISKTPOCTaHLi# Oyo posropHyTo Tibku B 60-x pp. y CIIA, Hosoi 3enannaii, SInowii, Icnaupii i iH. kpain

KurouoBi ci1oBa: reiizepy, reorepMaibHi €IeKTPOCTAHLIT, CBEPUIOBUHH, TYpOiHH, poboUe Tijlo, eHeprooIIoK, MiHepatizoBaHi
BOJN.

Cypraes B.B., Ocunuyk B.C. Pa3utue orpacnu reorepMalibHON SHEPTeTHKH B Y KpanHe

B pesynbTaTe 0CMOTpa M aHAJIM3a YCTaHOBJIEHO, YTO MEPCIEKTUBHOMN aJbTepHATHBON TPaJAULHOHHBIM HCTOUYHUKAM SHEPIHU
SIBJISIETCS TeOTEepMalibHast SHEPreTHKa. [ eoTepMalibHast SHEPTHs TO3BOJISACT OIy4aTh HEOOXOIMMOr0 YEJIOBEYECTBY SHEPIHIO
Onmaronaps Terutore HeAp 3emud. Yem Oonplie yaaneH OT IEHTpa 3eMIIH ONpec/ICHHbBIH BHYTPEHHUH CIIOH, TeM HIDKE ero
temreparypa. Ho maxe camsbrit BepxHuii cioit 3emint (okosto 10-TH KHIIOMETPOB) COAEPKUT KOTMIECTBO TEILIOTHI, KOTOPOI
JOCTATOYHO JUIsi 0OSCIICUeHUs] BCEX YHEPreTHYEeCKUX MoTpedHoCTel yenoBeka. Yepes pasziioMsl B KOpe TEINIOTa MPOHUKAET
Ha MOBEPXHOCTbH ITaHeThl. [loTeHnnan reoTepMaibHOM SHEPriuK orpoMeH u HencueprnaeM. OCTaeTcst TONIBKO HAY4YUThCS HC-
HOJIB30BaTh TO, YTO TaK BEJIMKOAYLIHO AapuT npupoxa. [loTenman Heap 3eMitd 03BOJISIET MOKPHITH BCE ITOTPEOHOCTH Yelio-
BEKa B 9HEPruu. PacCMOTPEHBI TEOPETUYECKHE U NPAKTUUECKHE BOIIPOCH! BBEICHHUS I'€OTEPMANIbHBIX CTaHIMil. PaccMoTpeHs!
CXeMBbI, 000pyJOBaHHE U TEXHOJIOTMH T€OTEPMAIIbHOIM SHEPIeTHKU B YKpauHe U IPYTUX CTPaHaX.

JlocTynmHOCTh ¥ MHHHMYM 3aTpatr Ha 0TOOp Iapa M ropsuei BOJIbl C MOBEPXHOCTU 3€MJIM AaBHO MHTEPECYIOT HCCIIEI0BaTe-
neir. OpgHako, B OONBIIMHCTBE CTPaH TEIUIOTa 3€MIIM CKpHITa IIyOOKo B ee Henpax. Pa3paboTKy TiiyOWHHBIX HCTOYHUKOB
TEIUIOTHI HaYaJld CPABHUTENILHO HEJABHO M NPAKTUYECKH OJZHOBPEMEHHO B Takux cTpaHax kak CIIA, Snonus, Mcnanmus,
Kwuraii, ®ununnunst, Aurnus, @pannust, OPI. bonbme noctiwkenuil B nanHoM HarpasiieHun umeroT CILA u @pannus.
IIpoMsIlIIeHHOE OCBOCHHE T'€O0TEPMANIBHBIX PECYPCOB B MUpE HAa4yajoch IOCJIe CO3MaHus U 3amycka B Mramu B 1916 reo-
TEpMAaIBbHOM 3JIEKTPOCTaHINYM MOLIHOCTBIO 7,5 MBT ¢ Tpems Typounamu ¢pupmbl «@panko Tosm» momHoCThIO 110 2,5 MBT
Kaxaas. OIHAKO IIUPOKOE CTPOUTENBCTBO I'€OTEPMANbHBIX IEKTPOCTAHIMN ObUIO pa3BepHyTO TONbKO B 60-x rr. B CIIIA,
Hogoii 3enananu, SAnonnn, Mcnanauu u ap. crpan/

KitoueBble ciioBa: reii3epbl, reoTepMaIbHbIC JIEKTPOCTAHIINY, CKBAKHHBI, TYpOUHBI, pabouee Teno, SHeprodIoK, MUHEpa-
JIM30BaHHbIC BOJIBL.

Surtaev V.V., Osypchuk S.V. Trends of Ukraine geothermal energy industry

The survey and analysis showed that a promising alternative to traditional sources of energy is geothermal energy. Geother-
mal energy allows energy supply due to Earth’s internal heat. The farther a particular layer is from Earth’s center the lower
its temperature is. But even the upper layer (about 10 km) contains the amount of heat sufficient enough for satisfying all
human needs for energy. The heat reaches the surface through the crust fractures. The geothermal potential is enormous and
inexhaustible. The task is to learn to use what is generously given by nature. The schema, the geothermal energy equipment
and technologies in Ukraine and throughout the world are discussed. Earth potential allows covering all the needs of the per-
son in power. Theoretical and practical issues of commissioning geothermal stations are considered.

Availability and minimum costs to the steam and hot water selection from the surface of the Earth have interested research-
ers for a long time. However, in most of the countries heat of the Earth is hidden deep in its depth. The development of deep
heat sources started recently and almost simultaneously in such countries as the US, Japan, Iceland, China, the Philippines,
Britain, France and Germany. Industrial development of geothermal resources in the world was started with the creation and
start in Italy in 1916 geothermal power plant with the capacity 7.5 MW with three turbines by "Franco toga" with the capac-
ity 2.5 MW each. However, widespread industrial building of geothermal power plants have been started only in the 60's. In
the US, New Zealand, Japan, Iceland and others. Countries.

Key words: geysers, geothermal power plants, holes, turbine, working body, power unit, mineralized water.

VK 622.807.1

IlanoBanos B.A. JlocnimkeHHs i30KiHETHYHOCTI PyXy IOTOKY IOBITPS B IOPOXHUHI IIAIONPUONPAIBHOTO HAacaIKa

Cepen KOMIUIEKCY CaHITapHO-TIri€HIYHUX 3aXO0JiB OOPOTHOM 3 MUJIOM IPUOMPAHHS BUPOOHNYUX HPHUMIIEHb 3aiiMae BaXJIH-
Be Micle. BunanenHs ociyoro numiy 3a JOIOMOIOX0 IPOMHCIOBUX IHJIOCOCHHX YCTAHOBOK 3a0e3neuye BHCOKI CaHIiTapHO-
ririeHiuHi yMOBH mpari i MiJBHILY€E TPOAYKTUBHICTh. E(eKkTHBHA i eKOHOMIYHA POOOTa MPOMHUCIOBHX IMIJIONPHOUPATBEHUX
YCTaHOBOK B 3HAuHil Mipi 3aJeXuTh BiJ poOOYOro oprany — MHJIONPHOMPATIBGHOIO Hacajika, B MOPOXKHUHI SKOTO BinOyBa-
FOTHCS CKJIJIHI aepOJMHAMIYHI Iporecy. BTpaTtu THCKY B HOPOKHHHI MIIONPUOUPATFHOTO HACAIKa CKIIAAAIOTh 3HAYHY Yac-
TUHY BiJ 3arajJbHUX BTPaT THCKY y CHCTeMi TpyOOIpOBOIIB MUJIONPUOUPATIBHUX CHCTEM. 3MEHIICHHS IUX BTPaT MOXKHA
CriocTepiraTtu B Takiif KOHCTPYKIii Hacaaka, SIKHH Mae piBHOBEJIHKI IUTONII BCMOKTYBAJIBHOI IIUIMHA, BUXITHOTO MaTpyOKa i
JOBUIBHHX MEPETHHIB IOPOKHUHY Kopiyca. To0To, KoJi B OPOKHUHI Hacaaka OyJie JOTPHMYBATHCS IIPUHIUII i30KIHETHY-
HOCTI pyXy HOBITPSIHOrO TOTOKY. JIJisi JOCSTHEHHS L[bOTO MPHHIIMITY 3MEHIICHHS JOBXXHHH BCMOKTYBAJIBHOI LIIJIMHU MOBH-
HHO BiZ0OyBaTHCs 338 PaxyHOK 3BY)KCHHS HOPOXHUHH, 0OMEKEHOI BEPTHKAIbHUMH MMOBEPXHAMHU, BUKOHAHHX IO Iyrax ABOX
KiJl, @ ITMPUHY BCMOKTYBAJIBHOI IUIMHNA HEOOXiAHO 301IbLIyBAaTH 10 AiaMeTpa MaTpyOKa MK KIMHOBHIHUMHU BEPTHKAIbHH-
MH TOBEPXHSMH, L0 PO3IIUPIOIOTHCS. AHATITHYHE JOCIIKEHHS JOBUIBHUX ILUIOII IEPETUHIB MMOPOXKHUHH HACaIKa Ta eKC-
TEPUMEHTANIbHI BUMIpH IIBUIKOCTI MOBITPSHUX MOTOKIB Y IUX MEPETHHAX MOKA3aJH, IO IS JOCATHEHHS B HHOMY TPHHIH-
Iy 130KiHETHYHOCTI HEOOXiAHO, MO0 Mepexil BiJl BCMOKTYBAJIbHOI MIUTMHU A0 BUXIAHOTO MaTpyOKa 3A1HCHIOBABCS 33 OBAJIb-
HHM CIIOJIyYCHHSIM TOPU30HTAIBHUX | BEPTHKAIFHUX TOBEPXOHB KOPITyCa, BUKOHAHUX BUILEBKA3aHUM CIIOCOOOM.
IIManoBanoB B.A. VccienoBanue i30KiHSTHYHOCTI IBHIKEHHUSI IIOTOKA BO3/IyXa B HOJIOCTH HIONPHOUPAIBHOTO HAcaIKa
Cpean KOMIUIEKCa CaHUTapHO-TMTMEHHYECKHX MEPONPHATHH 1Mo 00opb0e C MbUIbI0 yOOpKa MPOM3BOACTBEHHBIX MOMEIICHUIT
3aHMMAaeT Ba)XKHOE MeCTO. YOopKka oceBLIeH MbUIM IPH ITIOMOIIM MPOMBINIICHHBIX HBUICCOCHBIX YCTAHOBOK OOecreunBaeT
BBICOKHE CaHUTapHO-TMI'MEHUYECKHE YCIOBUS TPyJa W IOBBILAET MPOU3BOJUTEIBHOCTb. D(P(EKTHBHAS M SKOHOMHYHAs
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paboTa MPOMBILIIEHHBIX MbUICYOOPOYHBIX YCTAHOBOK B 3HAUMTEIBHOM CTENEHH 3aBUCHT OT pabO4ero opraHa — meliey0o-
POYHOI0 HacajKa, B MOJIOCTH KOTOPOTO MPOMCXOAAT CIOXKHBIE adpOJMHAMHUYEcKHe Tpouecchl. [loTepu naBneHus B MONOCTH
bUICy GOPOYHOr0 HACaKa COCTABIISIOT 3HAUUTEIbHYIO YaCTh OT OOLIMX MOTEPb JABICHHUS B CUCTEME TPYOOIPOBOIOB MbLIC-
yOOPOYHBIX CHCTEM. Y MEHBIICHHE STHX IIOTEPh MOYKHO JAOCTUYb B TAKOI KOHCTPYKLIMH HACAIKa, KOTOpas HMEET PaBHOBEIIH-
K{€ IUIOIIA/IM BCACBHIBAOLICH IIENH, BBIXOAHOTO MATpyOKa M MPOM3BOJBHBIX CEYCHHMII MOJIOCTH Kopiyca. To ecTh, Korjaa B
OJIOCTH Hacajika OyzeT coOIIroaThes IPUHIMI H30KUHETHYHOCTH JIBHKEHHUSI BO3AYILIHOIO MOTOKA. J{jisi COOII0ACHHUS 3TOrO
HPHHIUIA YMCHBIICHUE UIMHBI BCACHIBAOIICH LICNTH AOJDKHO OCYIECTBISTHCS 3@ CUCT CY)KCHHS MOJIOCTH, OrPaHHYCHHOM
BEPTUKAILHBIMH TTOBEPXHOCTSIMH, BBIIIOJIHCHHBIMH I10 PAJIHyCy JABYX OKPYXXHOCTEH, a IIMPHHY BCACBIBAIOLICH IIean HEO0O-
XOJMMO YBEIMYUBATh 10 JHMaMeTpa NaTpyOka MEXIy KIMHOBHIHBIMH PACLIMPSIOIIMMICS BEPTHKAIbHBIMU TIOBEPXHOCTSIMH.
AHaJIUTHYECKOE HCCIIeIOBAHHE IUIOIAIN CCYEHUH MOIOCTH HACAKa U SKCIEPUMEHTAIbHBIC JaHHbIE CKOPOCTH BO3YIIHBIX
MIOTOKOB B 9THX CEUYCHMUSX ITOKA3aJH, YTO ISl COOTIOACHHUS YCIOBUS M30KUHETUYHOCTH JUISl BO3YLIHOTO MOTOKA HEO0OX01-
MO, YTOOBI IEPEX0/1 OT BCACHIBAIOLICH LICNH K BBIXOAHOMY MAaTPYOKy OCYIIECTBIISUICS IO OBAILHOMY COIPSIKEHHIO TOPH30H-
TaJbHBIX U BEPTUKAIBHBIX IIOBEPXHOCTEH KOPITYCa, BBIIIOJHCHHBIX BBIILICYKa3aHHBIM CIIOCOOOM.

Shapovalov V.A. Research of iso kinenik motion of blast in the cavity of drank harvest attachment

Among the complex of sanitary-hygenic measures on a fight against a dust, cleaning up of shopfloors occupies an important
place. Cleaning up of settling dust through industrial vacuum cleaner options provides the high sanitary-hygenic terms of
labour and promotes the productivity. Effective and economical work of industrial meutey6opounsix options largely depends
on a working organ is meutey6opounoro attachment, in the cavity of which there are difficult aerodynamic processes. The
losses of pressure in the cavity of mbuteybopounoro Hacagka make considerable part from the general losses of pressure in
the system of pipelines of the memey6opounsix systems. Diminishing of these losses it is possible to attain in such construc-
tion of Hacanka, which has isometric areas of suction crack, output union coupling and arbitrary sections of cavity of corps.
1d est, when principle of nuzokureTHUHOCTH Motion of current of air will be observed in the cavity of Hacanka. For the obser-
vance of this principle diminishing of length of suction crack must be carried out due to narrowing of cavity, limited to the
vertical surfaces, executed on the radius of two circumferences, and the width of suction crack must be increased to the di-
ameter of the union coupling between wedge-shaped broadening vertical surfaces. Analytical research of area of sections of
cavity of Hacanka and these experimental speeds of currents of air showed in these sections, that for the observance of condi-
tion of m3okuHeTHUHOCTH it is necessary for the current of air, that a transition from a suction crack to the output union cou-
pling was carried out on the oval interface of horizontal and vertical surfaces of corps, executed by a foregoing method.

VK 621.18

Ocapuyk 10.I'., Kozakesuu HU.A., JInciorenxo W.FO. Ananu3 mynbcanuii 2I€KTPOMAarHUTHOTO MOMEHTa ABYX(Aa3HOTO
ACHHXPOHHOTO JABUTATEINS

ACHHXPOHHBIN IBYX(ha3HbIH 3JIEKTPOIPUBO]] SBISCTCS OAHUM U3 HauOoJee MePCHEKTHBHBIX IS MPUBOJA MAJbIX MOIIHO-
creil. B pabore paccMOTpEHBI OCHOBHBIE CXEMBbI, HCIIOJIB3YEMbIE B PETYJIMPYEMOM IEKTPOIPHBOAE HAa 6a3e ABYX(ha3HOro
ACHHXPOHHOTO JBUTaTels, K YUCIYy KOTOPBIX OTHOCHTCS NMHUTaHUE OT TPeXx(a3HOro MHBEPTOpa HANPSHKEHUS, a TAKKE CXeMa
Ha 0aze MaTpUUHOTO TpeodpazoBatens. OG0OCHOBaHO, YTO OoJee 1IeIeco00Pa3HOM M0 SKOHOMHYECKHM COOOpaKEHUSIM SBIIS-
eTCsl cXeMa, IpeyCcMaTpHBaolas MMTaHWe JBUTaTelst OT Tpex(ha3Horo HHBepTopa. s 3TOi CXeMbl IPOBE/ICH aHaJIN3 CIIO-
c000B (HOpMUPOBaHHS BBIXOJHOTO HAINPSDKCHUS C HOMOLIBIO IIMPOTHO-UMITYJILCHON MOy sy, Jlist BapuaHTa, mpe/rosia-
rarolero UCHoJIb30BaHUE HPOCTPAHCTBEHHO-BEKTOPHON LIMPOTHO-UMITYJIBCHOH MOJYJISIMH, HA OCHOBAHHHU CIIEKTPAIBHOIO
aHann3a MOJyYeH rapMOHUYECKUIl COCTAB HANpPSHKEHUH W TOKOB JABUTATEINs, & TAKXKE OLEHEHBI ITyJIbCAIIMU JJIEKTPOMAarHUT-
HOro MoMeHTa. J[oka3aHo, 4TO HaJIMYKe TAKUX IyJIbCAllUi IPUBOJMT K CYIIECTBEHHOMY CHIDKEHHMIO ITOKa3aTeNeil KauecTBa
peryJMpoBaHus CHCTEMBI yIPaBIeHUS 3J1EKTPONprBoJOM. IlyTeM aHanM3a ypaBHEHUH, ONUCHIBAIOIINX COCTOSHHE IBYX(a3-
HOM aCHHXPOHHOW MallIMHbI, NOJIy4€Hbl aHAIMTHYECKUE 3aBUCHMOCTH JUISl CTATOPHBIX M POTOPHBIX TOKOB, & TAKXKE AIIEKTPO-
MarHUTHOTO MOMEHTA MAlIMHbL Pe3ynbTaThl MOATBEPIKICHBI MOACIHPOBAHMEM METOJOM KOHEYHBIX JJICMEHTOB B Cpeiie
Ansoft Maxwell, a Taxoke ¢ HCTIONB30BaHUEM MOJIEIIH C COCPEIOTOYCHHBIMY MapamMeTpaMu B cpeae Matlab/Simulink.
Ocanuyk 10.I'., Ko3akeBuu L. A., Jliciotenko L.FO. Anani3 mynbcamniii e1eKTpOMarHiTHOro MOMEHTY IBO(A3HOTO aCHHX-
POHHOTO J[BUT'yHA

ACHHXPOHHHIT 1BO(A3HUIT ETEKTPONPUBOJ 3 OJHUM 3 HaOINbII MEPCHEKTUBHUX AJIs MPUBOJY MAaJHUX IOTYXXHOCTEH. Y po-
00Ti PO3MIITHYTO OCHOBHI CXEMH, 1110 BUKOPUCTOBYIOThCS Y PEryJIbOBaHOMY €JIEKTPOIIPUBOAL Ha 0a3i ABO(a3HOro aCHHXPOH-
HOTO JIBUT'YHA, 10 YKCIIA SKUX BiJJHOCHTHCS JKHMBIICHHS Bijl Tpr(a3HOro iHBEpTOpa HANPYTH, & TAKOXK CXeMa Ha 0a3i MaTpuy-
HOro meperBoproBaya. OOrpyHTOBAHO, 110 HAHOUTBII NOLIJIBHUM 3 €KOHOMIYHHMX MipKyBaHb € BUKOPHUCTAHHS CXEMH, LIO
nepeabayae )KUBICHHS IBUTYHA BiJ Tpuda3Horo inBepropa. s wiel cxeMu MpoBeAeHO aHaii3 crnocobiB GpopMyBaHHs BUXi-
ITHOT HAIPYTH 3a OIIOMOTOI0 IIHUPOTHO-IMITYIbCHOT MoAyJisimii. /Iy BapiaHTy, o mepeadadac BUKOPUCTAHHS MIPOCTOPOBO-
BEKTOPHOI MIMPOTHO-IMITYJIbCHOI MOIYJISAMLIi, HA OCHOBI CHEKTPAJBHOTO aHANi3y OTPHMAHO TaPMOHIMHUHA CKJIaJ HANpyT Ta
CTpyMiB JIBUTYHa, a TaKO)X BUKOHAHA OLIIHKa IyJIbCALil €IEKTPOMArHITHOrO MOMEHTY. J[OBEJEHO, 10 HasBHICTh TaKHX
IyJIbCALiil IPU3BOJMUTH O CYTTEBOTO 3HWKCHHS ITOKA3HUKIB SKOCTI PEryJHOBaHHS CHCTEMH KEPYBAaHHS €JICKTPOIPHUBOJOM.
[InsixoM aHai3y piBHSHB, [0 OHHUCYIOTh CTaH ABOGA3HOI aCHHXPOHHOI MALIWHH, OTPUMAHO aHAIITHYHI 3aJICKHOCTI IS
CTATOPHHX Ta POTOPHHUX CTPYMIB, & TAKOXK EICKTPOMArHITHOrO MOMEHTY MAaIllMHH. Pe3ysibTaTi MiATBEPIPKEHO MOJICITIOBAH-
HSIM METOJIOM KIiHI[EBUX €JleMEHTIB y cepenoBuii Ansoft Maxwell, a Tako)x 3 BUKOPUCTaHHSIM MOZEN 3 30CEPEIKESHIUMHU
napamerpamu y cepepoBuini Matlab/Simulink.

Osadchuk Y.G., Kozakevich I.A., Lisiutenko I.U. Asynchronous two-phase electric motor is one of the most promising for
low power electric drives. The paper discusses the basic circuits used in the regulated electric drive on the basis of a two-
phase induction motor, which include the power of three-phase voltage inverter, as well as the scheme based on matrix
converter. Justified, that would be more appropriate for economic reasons is a scheme which provides power to the motor
from the three-phase inverter. For this scheme, the analysis methods of generating an output voltage by using pulse width
modulation. For options, involving the use of space vector pulse width modulation based on the spectral analysis of radiation-
harmonic composition of voltages and currents of the engine, as well as the estimated electromagnetic torque ripple. It is
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proved that the presence of such fluctuations leads to significant declines in the quality of regulation motor system control.
By analyzing the equations that describe the state of the two-phase asynchronous ma-tire analytical dependence for the stator
and rotor currents and electromagnetic torque of the machine. Results are confirmed by finite element modeling environment
Ansoft Maxwell, as well as using a model with lumped parameters in the environment Matlab / Simulink.

VK 622.274.3.

I'pomanckuii A.C., Pumapuyk Bb.U., I'opoaues 10.I'.,Ky3bmenko /.M. HoBas TexHOJOrHsI MpOBENEHUS MOIITAXKHBIX
TOPU3OHTAIBHBIX BEIPAOOTOK

Pa3paboTaHa M HCIBITAHA B TIPOMBIIUICHHBIX YCJIOBHAX HOBAS TEXHOJIOTHS OYPEHHUs CKBAXKHH, IIPH KOTOPOH KOMIEHCALUOH-
Hasi CKBO)KMHA YBEJIMYEHHOT'O AUAMETpa HE 3apspKaeTcs, a BBIIOJIHACT BO BPYOe poJib OTOJIHUTEIbHOH 0OHaXKEHHOH mosoc-
TH. YTOYHEHBI IapaMeTphl BpyOa u cxembl Oypenus 3a00s. Pazpabotan HOBBI OypoBOW MHCTPYMEHT Ui (YOPMHUPOBAHUS
KOMIICHCALIMOHHBIX CKBO)XHH KaK B OJHY, TaK M B JIBE CTaJHMH, y KOTOPOro CKOpocTh OypeHus Boiie B 1,9 pas, a CKOpOCTh
n3Hoca MeHblue B 1,53 paza. PexoMeH0BaHbI GOPMyIIBI AJIs pacyeTa pacCTOSIHUE MEXAY B3PhIBAEMbBIM IIMYPOM M KOMIICH-
CaIMOHHOHU MOJIOCTBIO B 3aBHCHMOCTH OT KPEIIOCTH MOPOABL. B pesynbraTe mpuMeHeHUs HOBOHM TEXHOJIOTHU OypeHUs CKBa-
JKMH KOJIMYECTBO LIITYPOB IpH OypeHUH B 3a00€ 10 mopoaaM cpennei kpenoctr f~10—12 mo mxane npod. M.M. IIporonss-
KOHOBa YMEHBIIICHO B 1,2 pa3a, KOIMYECTBO LITYPOB IOUIKAIIMX 3apsDKAHUIO Kak JUIs MOpoJ cpepHel kpenoctu f~10-12,
TAK ¥ JUIS KPEIIKUX 1opof f=15-18 ymenbiiero B 1,08 pas. KULL npu craHmapTHOI cxeMe IPOXOAKH 32605 ceueHHeM 5,7 M
1o nopojaam cpezneit kpernoctu f=10-12 cocrasmsier 0,75, a mo kpenkum nopoaam f~=15-18 — 0,92. B pe3ynbrate npumeHe-
HMSI HOBOM TEXHOJOTHM HMPOXOAKU 320051 TAKOrO K€ CEYEHMS NOCTUTHYTHI KOI(PQUIMEHTH! NCIIOIB30BAHMS LIMYPOB IO MO-
ponam cpenueit kpermoctu f=10—12 (c omHOW KOMIIEHCAUIMOHHON ckBaxuHOW) — 0,9, a mo kpenkum mopoxaam f=15-18 (c
IIBYMsI KOMIICHCAIITHOHHBIMHU CKBakHamHu) — 1,0.

I'pomancekuii A.C., Pumapuyk B.I., I'op6auos FO.I'., Ky3smenko /I.I. HoBa TexHOJIOTIS IPOBENCHHS IIiIIIOBEPXOBUX
TOPU3OHTAIBEHUX BUPOOOK

Po3pobiena it BunpoOyBaHa B IPOMUCIOBHX yMOBaX HOBA TEXHOJIOTisl OypiHHS CBEpUIOBHH, NIPH sIKill KOMIIEHcaLiiiHa cBep-
JUIOBUHA 30UIBIIEHOTO JiaMeTpy He 3apsDKAEThCsl, @ BUKOHYE Y BPyOi pOJIb TOZATKOBOI OTOJIEHOIO MOPOXKHUHU. Y TOYHEHO
napamerpu BpyOy i cxemu OypinHs 3a0010. Po3pobieHo HOBHiT OypoBHil iHCTPYMEHT Iuisi (POPMYBaHHS KOMIICHCAI[IHHIX
CBEp.UIOBHUH SIK B OJHY, TaK i B 1Bl cTajii, y SKOro MIBUAKICTb OypiHHs Buie B 1,9 pa3u, a mBUIKICTH 3HOCY MeHIe B 1,53
pasu. PexoMeHoBaHi GopMyIn U pO3paxyHKY BiZICTaHb MK LIITypOM Ta KOMIIEHCALIHHOT TOPOKHIHOKO 3aJIeKHO Bi Mill-
HOCTi Iopoau. B pe3ynpraTi 3acTocyBaHHS HOBOI TEXHOJIOTIT OypiHHSA CBEpAJIOBUH KUIBKICTh Iy piB MpH OypiHHI B 32001 110
nopozax cepeauboi MirHocTi £ = 10-12 3a mkanoio npog. M.M. IIpoTonsskoHOBa 3MEHIIECHO B 1,2 pa3y, KUIbKICTh IITypiB
SKi MUIATAI0Th 3apsyDKaHHIO, SIK UL HOpix cepenuboi MiruocTi f~10-12, Tak i i MinHEX nopin /=15-18 3menmeno B 1,08
pasu. KBIII npu craszapTHiil cxeMi mpoXoaKu 3a60k0 IepeTHHOM 5,7 M 110 HOPOJaxX cepeHboi MiHocTi f=10-12 CTaHOBHUTH
0,75, a mo minHux mopoaax f= 15 -18 — 0,92. B pe3ynbrari 3acTOCYBaHHS HOBOI TEXHOJIOTIT MPOXOAKH 32000 TAKOTO XK Te-
PETHHY MOCSTHYTI Koe(ili€HTH BUKOPUCTAHHS IIMYPiB MO NOpoAax cepeaHboi mirHocti /~10-12 (3 ogHOro KOMmeHcamiiHo1
cBepIoBrHOIO) - 0,9, a mo minHKUX nopoaax f=15-18 (3 qBoma KoMIeHcauiiHUMK cBepyIoBUHAMH) - 1,0.

Gromadskiy A.S., Rumarchuk B.I., Gorbachov Ju.G., Kuzmenko D.I. New technology of realization of the subfloor
horizontal making

Developed and tested in industrial conditions the new technology of drilling, in which a compensation bore of enlarged di-
ameter is not charging, and performs in the kerfs role of the additional cavity Nude. Refined parameters of the groove and
schemes drilling slaughter. Developed a new drilling tool for forming the compensation of wells as in one or two stages at
which the drilling speed 1.9 times higher, and the rate of wear in less of 1.53 times. The recommended formula for calculat-
ing the distance between the hole and explode the compensation cavity, depending on the strength of the breed. As a result of
new technology for drilling a number of boreholes while drilling in the mine on the rocks of medium strength /~10-12 on a
scale of Professor M. M., Protodyakonov reduced by 1.2 times, the number of holes to be loading for rocks of medium
strength /=10-12, and hard rock (=15-18 reduced 1.08 times. KISH when sinking the bottom section of 5.7 m? on the rocks
of medium strength (=10 -12 0.75, and hard rock (/=15 -18 - 0,92. As a result of new technology for drilling face the same
section achieved using coefticient of holes over the rocks of medium strength f=10-12 (one compensating bore) is 0.9, and
hard rock (=15-18 (with two countervailing wells) to 1.0.

VK 621.3.029.4: 622.785

Filatov S.V., Zhukov S.A., Girin L.V, Filatov A.S. Decrease of iron-ore transportation cost price by supersize trucks at the
expense of rolling coefficient reduction

The article essence of influence of disintegration going down of down wheels of heavy open - pit auto of tipper of is exposed
on deformation of tires and on their hysteresis, and consequently and on the coefficient of resistance to woobling of car. Digi-
tal of values over of influence of coefficient of resistance to woobling are also brought on the powerful indexes of open - pit
auto - tipper. In addition, methods, which will help to reduce the expense of combustible lubricating materials, promote effi-
ciency of work of heavy open - pit auto-ipper of and labour intensiveness of technical service, are examined in the article,
permanent repair, which will promote safety of motion of open - pit auto - ipper, and their course firmness the same, to cut
prime cost the same portage heavy open - pit auto by tippers, and also to decide the problem of ropao metallurgical complex,
economy and ecology of transport.

Keywords: disintegration-going down, deformation of tires, hysteresis, coefficient of resistance to woobling, expense of
combustible lubricating materials, efficiency of work, prime price of portages, ecology

®inaros C. B., )Kyxos C.O., I'ipin 1.B., ®inatos A.C. 3HIKeHHS c001BapTOCTI TPAHCIOPTYBAHHS 3aTi3HOI PyIU BEINKO-
BaHT&XXHUMH Kap’€pHUMH aBTOCAMOCKHIAMH 33 PaxXyHOK 3MEHIICHHS KOeil[ieHTY KOUCHHS

VY crarTi pO3KPUTO CYTh BIUIUBY PO3BA-CXOXKIACHHS KOJIC BEIMKOBAaHTAXXHOTO Kap'€pHOr0 aBTOCAMOCKH/A Ha Ae(hopMalliro
IIMH, Ha iX TicTepe3nc, a OTXKe, 1 Ha KoedillieHT onopy KoueHHIO aBToMoOUIs. Takox HaBeneHO LU(POBI 3HAUCHHS BIUIHBY
koeilieHTa ONopy KOUCHHIO Ha MOTY)KHOCTHI IMMOKa3HHUKIB Kap'epHOro aBrocamockuaa. KpiM Toro, po3risaaloThesi METOAN,
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SIKi JIOTIOMOXKYTh IIOHU3UTH BUTPATY MaJIMBHO-MAaCTHIBHUX MaTepiaiiB, MiABUIINTY e)EKTUBHICTh POOOTH BETMKOBAHTAKHHX
Kap'epHUX aBTOCAMOCKH[IB 1 TPYAOMICTKICTh TEXHIYHOIO OOCIyroByBaHHsS, IIOTOYHOTO PEMOHTY, SKHH THUM CaMHUM
MABULIATE O€3MeKy pyXy Kap'€epHHUX aBTOCAMOCKHUIIIB, 1 IX KypCOBY CTIHKICTh, THM CAMHM HOHH3HUTH COOIBapTICTh TPAHCIIOP-
TyBaHHS BEJIMKOBAHTAXKHUMH Kap'€pHUMH aBTOCAMOCKHIAMH, & TaKOX PO3B'A3aTH MpoOIeMy TipHHIO-METaIyprifHOTO KOM-
IIEKCY, €KOHOMIKH 1 €KOJIOTIT TPaHCHOPTY.

KuarouoBi cjioBa: po3Bai-CXoJDKEHHs, NedopMallis MIMHHU, TICTEPE3nC, KOSQIIi€HT OIopy KOYCHHIO, BHTpaTa TOpHOYe-
MacCTHJIBHHUX MatepiaiiB, eeKTHBHICTh poOOTH, COOIBAPTICTH TPAHCIIOPTYBAHHS, SKOJIOTis

®unaros C. B.,) Kykos C.A.,I'npun U.B., ®unatoB A. C. CHibkeHHE CeOCCTOMMOCTH TPAHCIIOPTHPOBAHUS SKEJIC3HOU
pyibl OOJIBbLIETPY3HBIMU KapbePHBIMHU aBTOCAMOCBAJIAMHU 33 CHET YMEHbIICHHU KO3()GUIMEHTA CONPOTUBIICHHS KOUSHHS

B crarbe packpbiTa CyLIHOCTb BIMSHMS Pa3Ba-CXOXKICHHS KOJeC OOJbLICrPYy3HOr0 KaphepHOIro aBTocaMocBaia Ha nedop-
MalMIO IIMH ¥ Ha MX THCTEPE3HC, a CIICOBATEIFHO M Ha KOO((HUIMEHT COMPOTHBICHHUS KaueHHI0 aBTOMOOHI. Takoke mpu-
BeJIcHbl LU(POBbIC 3HAYCHUS BIUAHUS KOd((HIMEHTa COMPOTHBICHUS KaYEHUIO Ha MOIIHOCTHBIC MOKA3aTENIN KapbepHOIro
aBrocamocBasia. Kpome TOro, paccMaTpuBalOTCsi METO/IbI, KOTOPBIC TIOMOTYT CHH3UTh PAacXOJl FOPIOYe-CMa304HbIX MaTepHa-
JIOB, MOBBICHTH d((QEKTUBHOCT PAbOTHI OOJBIIETPY3HBIX KaphEPHBIX aBTOCAMOCBAIOB U TPYMAOEMKOCTh TEXHHYECKOTO 00-
CITy)KMBaHHUS, TEKYIIETO PEMOHTA, KOTOPBIH TEM CaMbIM IOBBICHT 0€30IaCHOCTH ABIKEHHUS! KapbepHBIX aBTOCAMOCBAJIOB, U
UX KYPCOBYIO CTOMKOCTB, TEM CaMbIM CHU3UTh CE0ECTOMMOCTh TPAHCIIOPTUPOBAHHUS OOJIBLIEIPY3HBIMU KaphePHBIMH aBTOCA-
MOCBaJIaMH, a TAKXKE PELIUTh NPOOIEMy TOPHO-METaJUTY PrUYeCKOr0 KOMIUIEKCa, SKOHOMUKH U 9KOJIOTUH TPAHCIIOPTA.
KiioueBble ciioBa: pasBaji-cxoxiaeHue, AHe(opMauus MUHbI, THCTEPE3UC, KOA(GOTULHEHT CONPOTHUBIICHHS Ka4eHUIO, pac-
xox I'CM, a¢bdexkTHBHOCTD paboThl, CEOECTOMMOCTD TPAHCONPTUPOBAHHUS, IKOIOTHS

YK 621.313.33

MaxkcumoB M.M., ®ininn 10.B., Pu6kin P.O. ®opMyBaHHS eKBIBAJIEHTHOTO CTPYMY aCHHXPOHHOTO JBHTYHA 3 MOMYJISLI-
€10 Kepy0JoT Il

Ha nigcraBi TOro, 1110 aCHHXPOHHI JBUI'YHHM 3 Pi3HUX NPUYHH BUXOIATH 3 JIaay (Uepe3 MepeBaHTaXXeHHs, HECIIPHUATINBI yMO-
BU HaBKOJIMIIIHBOTO CEPEJIOBUIA, HU3bKY SIKICTh MEPEXXi )KMBJIICHH Ta iH.) OyJ0 BU3HAUYSHO HEOOXiIHICTh MPOBEAECHHS KOM-
IJIEKCY PEMOHTHHX POOIT, B pe3yJbTaTi IKMX JBUTYH MOXKHA HOBTOPHO €KCIUTyaTyBall HNPOTArOM TPHBAJIOro 4acy. Busna-
YEeHO HaiOLIbII Bpa3IMBe MiCIIe €JICKTPHYHOT MALIMHHU ITi /] Yac MPOBEICHHS PEMOHTHUX POOIT.

Ha migcraBi BizoMux paHime myOJikamii, B IKUX 3a3HaYa€ThCS MOYKINBOCTI JOCIIIKEHHS PeajbHUX XapaKTePHCTHK Bilpe-
MOHTOBAHOT'O JIBUTYHA, OyJI0O TIPOBEACHO SKICHUI aHaJi3 i3 3a3HAYCHHSAM ICHYIOUMX HEIONIKIB, SIKi Oyiu 60 MaKkCHMaibHO
3MEHIIEH] 3 BUKOPUCTaHHIM 3alIPOIIOHOBAHOI CHCTEMHU.

VY pesynbTarti, 3aIpONOHOBAHO JEKiIbKa BapiaHTIB 3MiHH €JICKTPOMATHITHOI eHeprii 0OMOTOK JBHUTrYHa, IO JACTh MOXKIIH-
BICTb HABAaHTA)KUTH HOr0 BUKJIFOYAIOYH MOXKJIMBICT MEXaHIYHOTO BIUIMBY Ha Bal. JlaHi 00CTaBHHM HA0YHO OOIPYHTOBYIOTb-
sl HaBeZIeHUMH (POPMYJIaMH 3MiHH YaCTOTH, HANIPYTH )KUBJICHHS Ta MOMEHTY.

Jlns npencTaBieHHs PEKUMIB POOOTH €IeKTPUYHOT MAIIMHK Yy HOBHOMY LIMKJII HABaHTa)KEHHS HaBEAEHO rpadik WTy4HOI Ta
HPUPOAHOI MEXaHIYHUX XaPAKTEPUCTHK i3 3a3HAUYEHHIM YCiX pOOOUYHX TOUOK.

[y noBeneHHA peaybHOI Mpane3qaTHOCTI 3alpONOHOBAHOI CHCTEMH OYJI0 MPOBEICHO i1 MOJEIIOBAHHS 3 MOBHHM IHKIOM
HABaHTA)XEHHsI Ta MPEICTaBIICH] Pe3yIbTaTH Y BUMIIALI OCHMIOTpaM (a30BUX KOOPAMHAT JOBLIEHO OOPAaHOTO IBUTYHA.
Benmmuuna cTaTMYHOrO HaBaHTAXEHHS OOMPANAcCh 3TiHO 3 YMOB HOTPUMAHHS HOMIHAJIBFHOTO CTPYMYy Ta HE NEpPEBHINCHHS
NepeBaHTAXXyBaIBHOI 31aTHOCTI ACHHXPOHHOTO JIBHTyHA. OCKUIBKH, 32 METy pOOOTH CTABMIIOCH HE JIILE CTBOPSHHS YHiBEp-
CaJIbHOT MOJIENi, @ i EKOHOMIYHO BHTITHOI — OyJIO J0JaTKOBO BU3HAYCHO MOTYXHICTbh, KA BUIUIIACH Y BUIJIAAI BTPAT Ta
noOy/I0BaHo i ocIuIorpamy.

Kiro4oBi cjioBa: acHHXPOHHMH JIBUTYH, 4acToTa, (popMa Hampyrd, MOIYJIALs, HaBaHTaXXECHHS, IOTYXHICTb, CHHXPOHHA
LIBUKICTD.

MaxkcumoB M.M., ®uiaunn 1O.B., Puokun P.O. ®opmupoBanie SKBUBAIICHTHOTO TOKAa aCHHXPOHHOTO JABUTATEIS C MOAY-
JISIUeN ynpaBisioero AecTBUs

Ha ocHoBaHMU TOTO, 4TO aCHHXPOHHBIE IBHUTATEIN IO PA3IMIHBIM IIPUYHHAM BBIXOMAT U3 CTPOs (depe3 IeperpysKy, Hebma-
TOIPHATHEIE YCIOBHS OKPYIKAIOIIEH Cpebl, HU3KOe KauyecTBO CETH NUTAHMS U Jp.) OblIa ompeseneHa He0oOXOAUMOCTh IPo-
BEICHHsI KOMILIEKCAa PEMOHTHBIX padoT, B pe3yibTaTe KOTOPBIX ABHTATelIb MOXKHO ITOBTOPHO IKCILTyaTHPOBAIH B TEUCHHE
JUTITENIBHOTO BpeMeHH. OnpeseneHo Haubosee ysi3BUMOe MECTO JIEKTPHYESCKON MAIIMHBI BO BPEMsI IPOBEICHHST PEMOHTHBIX
pabor.

Ha ocHoBaHMU H3BECTHBIX paHee MyONMKanuii, B KOTOPBIX OTMEUAETCsl BO3MOXKHOCTH UCCIEA0BAHHS PEAbHBIX XapaKTepHuc-
THK OTPEMOHTHPOBAHHOIO IBUTraTels, ObLI NPOBEICH KAaueCTBEHHBIH aHAIU3 C YKa3aHMEM CYIIECTBYIOIIMX HEIOCTATKOB,
KOTOpBIE ObIIM OBl MAKCHMAIIbHO YMEHBIICHBI C UCTIOIb30BAHIEM MPEIOKEHHOH CHCTEMBI.

B pesynprare, mpemnoskeHO HECKOIBKO BapUAHTOB M3MEHEHHMS 3JIEKTPOMAarHUTHON SHEPTUH OOMOTOK IBHUTATENs, KOTOPHIi
JIacT BO3MOXHOCTb Harpy3uTh €ro, NCKIII0Yas BO3MOXKHOCTh MEXaHMUECKOT0 BIMSHUS Ha Baj. JlaHHBIE 00CTOSTENBCTBA Ha-
TJISTHO 0OOCHOBBIBAIOTCS IIPUBEACHHBIMH (hOPMYIIaMH H3MEHEHHS YaCTOTHI, HAPSDKSHUS TUTAaHUS. 1 MOMEHTA.

Jnst mpencraBieHus peXMMOB PadoThl 3JIEKTPUUECKON MAIIMHBI B ITOJHOM IUKJIE HATrPy3KH IPHBENCH rpauK HCKYCCTBEH-
HO M €CTECTBEHHON MEXaHNUYECKNX XapaKTEPUCTHK C yKa3aHHEM BCeX Pabouux TOUEK.

Jlns noBeneHUst peasibHOM pabOTOCIIOCOOHOCTH MPEIUIOKCHHOH CHCTEMBI ObLIO NMPOBEICHO €€ MOASIMPOBAHUE C MOJIHBIM
LIMKJIOM HAarpy3kd M IPEACTaBICHHBIC Pe3yJbTaThl B BHIE OCUMUIOrpaMM (a3oBbIX KOOPAMHAT HPOM3BOJIBHO H30PaHHOTO
JBHUTATEIIS.

Benmuuna cratudeckoi Harpy3Kkn n30Hpanach COTJIACHO YCIOBHH COOJIONCHUS] HOMUHATBHOTO TOKA M HE MPEBBIIICHUS Te-
pErpy304HOH CIIOCOOHOCTH AaCHHXPOHHOTO ABHTaTeNs. [10CKOIBKY, 3a IIeb paboTHl OTHOCHIIOCH HE TOJBKO CO3JaHHe YHUBE-
pCaNbHOM MOJEINH, HO M PKOHOMUYECKH BBHITOTHOU - ObUIa JOIOJHUTENEHO OIpeseieHa MOIIHOCTh, KOTOpasi BBLAGISIACE B
BUJIE IIOTEPH ¥ IIOCTPOCHA €€ OCLIMIIIOrpaMMa.

KnroueBble cjI0Ba: aCHHXPOHHBIH ABHUTATENb, YaCTOTa, (hOPMa HANPSHKEHHS, MOLYJISILMS, HAarpy3Ka, MOITHOCTh, CHHXPOHHAs
CKOPOCTb.
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Maximov M.M., Filipp Ju.B., Rybkin R.O. Forming of equivalent current of asynchronous engine with modulation of
managing action

On the basis of that asynchronous engines for diverse reasons fall out (through an overload, unfavorable terms of
environment, subzero quality of network of feed and other) the necessity of realization of complex of workovers as a result of
which engine it is possible repeatedly exploited during great while was certain. The most vulnerable location of electric
machine is determined during realization of workovers.

On the basis of the publications in which it is marked to possibility of research of the real descriptions of the repaired engine
known before, a high-quality analysis was conducted with pointing of existent defects which would be maximally diminished
with the use of the offered system.

As a result, a few variants of change of electromagnetic energy of oomorok of engine which will enable to load him are
offered, except possibility of mechanical influence on a billow. These circumstances are evidently grounded the brought
formulas over of change of frequency, tensions of feed and moment.

For presentation of the modes of operations of electric machine in the complete loop of loading a chart over is brought by
artificial and natural mechanical descriptions with pointing of all g-points.

For leading to of the real capacity of the offered system her design with the complete cycle of loading and presented results
was conducted as oscillograms of phase co-ordinates of arbitrarily select engine.

The size of the static loading was elected in obedience to the terms of observance of nominal current and not exceeding of
shifting ability of asynchronous engine. As, not only creation of universal model belonged for the purpose of work but also
economic advantageous, - power which was distinguished as losses and her oscillogram is built was additionally certain.
Keywords: asynchronous engine, frequency, form of tension, modulation, loading, power, synchronous speed.

VIIK 658.3:622.8

MIBarep H.1O., 3aixina JI.I1. Ceprudixaris cucteMn ynpasJiHHSI 0XOPOHOIO Ipalli SIK OCHOBA YCIIIIHOI MOTITHKY B Taiys3i
OXOPOHH TIpaIli Ha MiIPHEMCTBI

V crarti nokaszaHo 3Hauymicts po3pobienns CYOII 3a Bumoramu cranpapty OHSAS 18001. BinnosinanbsHicTb 3a edexTu-
BHY poOOTY B Tajy3i OXOPOHH Mpall Ta NpodinakTuky mpodeciiiHol maToyorii JeHUTh Ha KepiBHUITBI MiANPUEMCTBA, 32
SIKAM 3aKpiIuIeHi 3000B's13aHHsI 3a HaJAaHHs pecypCiB, HEOOXITHUX IJIsl BIPOBA/KEHHS, KOHTPOJIIO Ta yaockoHaiteHHs CYOIL
JaHuil cTaHZapT 3aCTOCOBYETHCS BIMHOCHO OYyIb-SKHX HiAMPUEMCTB, SIKi 0aKalOTh BUKIIOUUTH a00 3BECTH IO MiHIMyMY
PU3HKH 1 HEOE3MEKH Ui CBOIX CHIBPOOITHHKIB 1 3aliKaBICHUX CTOPIH, AKi Yy 3B'A3KY 31 CBOEI MPOQECIHHOI MiSIBHICTIO
MATAI0Th PU3HKY CBOE 310poB's 1 6e3neky. Ilepexin Ykpainu 10 pHHKOBOI €KOHOMIKH, 3a[eKIapyBaHHs Kypcy Ha iHTerpa-
nito 3 kpainamu €C, BUMarae Bim HiJNPHEMCTB yciX (OpM BIACHOCTI NEpexomy Ha €BPONEHCHKI CTaHJapTH y BCixX cepax
IISUIBHOCTI, B TOMYy 4ucii oxoponu mnpauni. Bumorn OHSAS 18001 nerko 3'eqHyloThCsl 3 BUMOTaMy iHIIMX MDKHApOJHHX
cTanaaptis, Takumu sk ISO 9000 ta ISO 14000. Kpim toro, crangapt OHSAS 18001 € 3araqbHOTEXHIYHUM CTAaHIAPTOM, IO
JI03BOJISIE€ BIIPOBADKYBATH HOro B Oyab-sKy cdepi BUpoOHHITBA i Oyab-sikoMy cekTopi ekoHoMiku. Ha mimcraBi mporo 3a-
npornoHoBano ceptudikysants CYOIL, 1mio 103B0aHUTh 00'€KTHBHO OL[IHUTH Pe3yJIbTaTHBHICTS ii PyHKIIOHYBaHHSL.

HIBarep H.IO., 3aukuna /I.I1. Ceptuduxanns cucTeM yNpaBiCHUS OXpaHbl TPyJda KaK OCHOBA YCIELIHOW IOJUTHKU B 00-
JIACTH OXPaHbl TPy1a Ha MPEINPUSITHH

B crarbe nokaszano 3nauenune paszpadorku CYOT mo TpeGoBanmsm cranmapra OHSAS 18001. OTBeTcTBEHHOCTD 32 dhdek-
THBHYIO paboTy B 00J1acTH OXpaHbl Tpyaa U NpOoQHIAKTUKH NPOHECCHOHAIBHOI MAaTONOTHH JICKHUT Ha PYKOBOJACTBE OpraHH-
3aI1H, 32 KOTOPBIM 3aKPEIUICHBI 00513aTeNbCTBA 3a IPEJOCTABICHUE PECYPCOB, HEOOXOUMBIX Ul BHEAPEHHS, KOHTPOJIS U
YCOBEPIICHCTBOBAHMUS CHCTEMBI MEHEKMEHTA B JJAHHOH 001acTh. JJaHHBIN CTaHIapT NPUMEHUM B OTHOIICHUH JIIOOBIX Op-
TaHM3aLUH, JKEeIAIOIMX UCKIIOYNTh JIMO0 CBECTH K MUHUMYMY PUCKU M OIACHOCTH JUISi CBOUX COTPYIHUKOB M 3aHHTEPECO-
BaHHBIX CTOPOH, KOTOPbIE B CBA3HM CO CBOEH NPO(ecCHOHATBHON AEATENbHOCTBIO MOABEPraloT PUCKY CBOE 310pOBbE U 0€30-
nacHocTh. [lepexon YkpauHbl K ppIHOYHOW SKOHOMHKE, 3aJeKIapupoBaHa Kypc Ha uHTerpauuto ¢ EC ctpanax, TpeboBaHus
npeanpusaTHid BceX (HOpM COOCTBEHHOCTH NEpexoja Ha €BPOIEHCKHE CTaHIapThl BO BCEX OONACTIX IEATENBHOCTH, B TOM
yncie Tpyna. Tpedosanuss OHSAS 18001 nerko coeanHSAIOTCS ¢ TPEOOBAaHUSIMU JIPYTHX MEXKIYHApOIHBIX CTAaHAAPTOB, Ta-
xum kak ISO 9000 u ISO 14000. Kpome Toro, crangapr OHSAS 18001 sBisiercst 00ImEeTEXHIIECKUM CTaHIapTOM, I03BO-
JISTIOIIAM BHEZIPSTH €ro B Jr000i cdepe Mpon3BoACTBa U JIIOOOM CEKTOpEe SKOHOMHUKH. VICXOms M3 9TOro Ipejyiaraercs cep-
TeUIMPOBaHHE CUCTEMBI YIIPaBJICHHS OXPAHOW TPyZa, YTO IO3BOJIUT OOBEKTUBHO OLIEHUBATH 3P PEKTHBHOCTh ee (yHKINO-
HHUPOBAHUS.

Schwager N. Ju., Zaikina D.P. Certification of health, safety and environmental management system as foundation for
successful policy in the field of labour protection at enterprise

The importance of the development of HSE MS offer the requirements of OHSAS 18001 standard is shown the article. Re-
sponsible for effective work in the field of occupational safety and prevention of occupational pathology overlay on top floor,
which are enshrined commitments by resources allocation necessary for the implementation, control and improvement of
HSE MS. This standard applies in relation to any businesses that wish to eliminate or minimize the risks and hazards to their
employees and stakeholders in connection with their professional activities are subjected to risk their health and safety.The
passage of Ukraine to the market economy, declaration of course toward integration with the countries the European Union,
require of the enterprises of all forms of the property on to passage to the European standards in all spheres of the activity,
including labour safety and health. Requirements of OHSAS 18001 standard can easily connect with the requirements of
other international standards, such as ISO 9000 (quality management) and ISO 14000 (environmental management). In addi-
tion, the standard OHSAS 18001 is basic standard that allows it is inculcated in any sphere of production and any sectors of
economy.On the basis of this it is proposed certification of HSE MS, which will evaluate the effectiveness of its functioning.

VK 669.054.8
I'y6in I'.B., I'y6in I'.T"., fApom T.II. [lo nuTanHs npo nepepoOKy YepBOHMX LIIAMIB SIK KOMIIEKCHOI 3aJ1i30BMiCHOT TEXHO-
TE€HHOI CUPOBUHHU
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Hagezeni nani npo XimiuHuit i MiHepaJIbHHUI CKJIaJ YEPBOHHX LIIAMIB — BiIXOIIB INIMHO3EMHOr0 BHpoOHMITBA. [Toka3aHo,
10 HAWOLIBLI MEPCIICKTUBHAM HAMpPSIMOM yTWII3allii YepPBOHUX LUIAMiB MOXKHA BBaXXKaTH YOPHY MeTanyprito. JlouinbHicTh
BHKOPUCTaHHS YEPBOHUX IIUIAMIB Y METalyprii 00yMOBJICHAa BUCOKUM BMiCTOM 3aii3a, BigHomeHHsM CaO: SiO, GunbIl, HiX
1, Ta gocTaTHRO BUCOKHM BMiCTOM Al,O;. OQHAaK BHKOPHUCTaHHIO YEPBOHOTO MIIaMy Yy CKJIaJli JOMEHHOI INMUXTH 3aBa)Kae
HasIBHICTh y HBOMY 10 6% Jy>KHHX METaJiB y BHTJIII OKCHJIB HATpilo, KAIIO i NUPKOHIIO. BBeneHHsS YepBOHMX ILIaMiB B
arioMepauiiiHy muxTy 10 2-5% MOXKINBO, aJie MPY LbOMY MOTPIOGHO BiANpalbOBYBAaHHS TEXHOJIOTI] JOMEHHOI IUIABKH, 1 HE
BUPIIIYETHCS IpobiieMa NoBHOT ixHbOT yTwitizaunii. [Ipy BUpOOHUITBI 3a1i30pyAHUX OKATHIIIB YEPBOHHU LUIaM MOXKe OyTH
BUKOPHUCTAHHI SIK 3MII[HIOBAJIbHA 3B’sI3Ka 3aMICTh JCDIIIUTHOrO JIYKHOTO OCHTOHITY. AJle MPH IIbOMY MOTIPUIYIOTECS (i3u-
KO-XIMiuHi i MeXaHi4Hi BJIaCTHBOCTI BHITAJICHUX OKATHILIB i YCKIIAIHAIOTHCS YMOBH 1X BUPOOHHIITBA.

3anpornoHoBaHa 0€3BiIX0Ha TEXHOJIOTIS MipOMeTaIypriiiHol nepepoOKH YepBOHKX HIJIAMIB METOIOM pifko(a3HOro BiHOB-
aeHHs. Jauuii cnoci6 nepepoOKH 4epBOHUX ILIAMIB J03BOJISE OJIEPIKATH YaBYH, KU HANPABIISETHCS HA CTaJCIUIABHIbHUIL
nepein ab0 BUKOPUCTOBYETHCS B JIMBAPHOMY BHPOOHHMITBI, Ta IIUIAK, SIKMl MOKHA BHKOPUCTATH IS JOJATKOBOTO BHITY-
YeHHS TJIMHO3eMYy a0o0 SK KIIHKEp U1 OTPUMAaHHSA TIIMHO3EMHUCTOTO IEeMeHTY. [IpoayKTHBHICTH YCTaHOBKH IO Tepepooi
TMACYIIEHOTo 10 BMicTy Boslord 15% mmmamy moske ckmamatu 350-380 tuc. T Ha pik. 3 1 ToHH HmepepoOIeHOr0 YepBOHOTO
nuiaMy OyJe BUXOAWTH I10 AaHii TexHosorii npubdmmsno 0,35 T gaByHy i 10 0,5 T IIMHO3eMUCTOTO KIIIHKEpA.

I'y6un I'.B., I'youn I'.T"., SIpom T.II. K Bonpocy o nepepaboTke KpacHBIX NIJIAMOB KaK KOMILJICKCHOTO XKeJIe30CoAepIKalile-
I'0 TEXHOI€HHOTO ChIPbs

[TpuBeneHbI TaHHBIE O XMMHYECKOM M MHUHEPAJIbHOM COCTaBE KPACHBIX LIJIAMOB - OTXOJOB IJIMHO3EMHOTO HMPOHM3BOJCTBA.
IMoka3zano, 4To HanOosee MEPCIEKTUBHBIM HAIIPaBICHUEM YTWIIM3AlMH KPACHBIX LIJIAMOB MOXKHO CUMTAaTh YEPHYIO MeTai-
Jypruto. I{enecooOpa3HOCTb HCIOIb30BAaHUS KPACHBIX IIUIAMOB B METAJUTYPIUH 00YCIIOBJICHA BHICOKHUM COJIEPIKAHHEM Kelle-
3a, orHomeHueM CaO: SiO, GonpmiM, 4eM 1, 1 JOCTaTOYHO BBICOKUM coepkanneM Al,O;. OqHako MCIOIb30BaHHUIO Kpac-
HBIX [IJJAMOB B COCTaBE JOMCHHOW LIMXTHI MEIIACT HAIUYME B HEM 10 6% LICNIOYHBIX METAUIOB B BHAE OKCHIOB HATpHS,
KaJusi U HTUPKOHHUsL. Bo3aMorkHa 100aBKa KpacHbBIX IIJIAMOB B arJIOMEPAllMOHHYIO LIHXTY 110 2-5%, HO IpH 3TOM HEoOXoAUMa
oTpaboTKa TEXHOJOTUH JIOMEHHOI! IJIaBKH, ¥ HE pelraeTcsi npodieMa MOoJNHOM ux yTuiu3anuu. [Ipu mpon3BoJCTBE Kene30-
PYAHBIX OKaThILIEH KPacHBII IIIJJaM MOXKET OBITh UCIIOIBb30BaH B KAYECTBE YIPOUHSIOLIETO CBA3YIOIIEr0 BMECTO JIeQUIIUTHO-
TO LIeJT0YHOro OeHTOHHTA. HO npy 3TOM cHMXKaroTCA (HU3MKO-XUMHUYECKHE 1 MEXaHHUCCKHE CBOWCTBA 000MOKCHHBIX OKAThI-
IIeH M YCIOXKHAIOTCS YCIOBUS UX POM3BOJCTBA.

Ipennoxena 6e30TX0AHAs TEXHOJIOTHS MHUPOMETAIUTYPrHUECKOil epepaboTKi KpacHbIX LIJIaMOB METOAOM KHIKO(]a3HOro
B0300HOBICHUS. JlaHHBIIl cOcOO MepepaboTKH KPacHBIX LIJIAMOB MO3BOJISIET MONYYHUTh YyTyH, KOTOPBIH HalpaBisieTcs Ha
CTAJICTUIABUIIBHBIH Tepe/ieNl WM HCIOIb3yeTCsl B JIUTEHHOM IPOM3BOACTBE, M IIIAK, KOTOPHI MOXKHO HCIIOJIb30BaTh IJIs
JOTIOJIHUTEILHOTO M3BJICUYCHHUS TNIMHO3EMa WM KaK KIMHKEp Ul MOJYyYeHHs [JIMHO3EMHCTOrO LieMeHTa. IIpon3BOaUTE b-
HOCTB YCTaHOBKH IO NepepaboTKe MOJCYIISHHOTO 10 cojepkanus Biaru 15% nutama MoxeT coctaBisats 350-380 Teic. T B
rox. 13 1 T nepepaboTaHHOr0 KPaCHOTO [UIAaMa 110 JJAaHHOH TEXHOJIOTMU MOKHO MOJY4YUTh puoau3utTenasHo 0,35 T uyryHa u
10 0,5 T NIMHO3eMHUCTOrO KIMHKEpa.

Gubin G.V., Gubin G.G., Yarosh T.P. Revisiting red mud processing as complex ferruginous man-made raw material
Chemical and mineral composition data of red mud (alumina industry waste) are presented. The most perspective ways of
their recycling were analyzed. The most perspective field for its recycling is ferrous metallurgy. Feasibility of red mud appli-
cation in metallurgy is substantiated by high iron concentration, by correlation CaO: SiO, more than 1 and by rather high
Al,O5 concentration. However, red mud contains up to 6% of alkaline metals such as sodium, potassium and zirconium ox-
ides, this makes it unsuitable for blast-furnace burden. 2-5% of red mud can be added to sinter burden but blast-furnace
smelting technique should be worked out and the problem of red mud total recycling is not solved. Red mud can be used as
bonding instead of scarce alkaline bentonite for pellets production. But physical and chemical and mechanical properties of
burnt pellets became worse and the conditions of their production became more complex when red mud was used.

Waste-free technology of red mud pyrometallurgical processing by means of liquid-phase reduction is offered. This method
of red mud processing promotes cast iron production, which is delivered to steelmaking stage or used in foundry production,
and slag that can be used for additional recovery of alumina or as a clinker for alumina cement obtaining. The efficiency of
the plant while processing of red mud dried up to 15% of moisture concentration can reach 350-380 tons per year. According
to this technology 0.35 t of cast iron and up to 0.5 t of alumina clinker can be produced from 1 ton of red mud.

YK 519.237.7:621.771.065

Ileneanb A.A. Pa3zpaboTka sHeprocoeperaromux pexxumMoB MpoLecca ropsuei MpOKaTKU MUPOKHX T10TI0C

Pazpaborana mMaremaTHyeckas MOJENb, PEATMU3yIOIIasi HOBYIO METOJIMKY CHIKEHMS HEprosarpar IJIsl Ipoliecca ropsdeit
TIPOKATKH IIMPOKHX moisoc. IIpemnokeHHass METOAMKA pacdeTa yYUTHIBAET CHEIHU(UKY KOMIOHOBKH TEXHOJIOTHIECKOTO
000pyIOBaHMsI HENPEPHIBHOTO IMUPOKOMOIOCHOTO cTaHa ropsuell mpokatku 1700 MaprynoibCKOro METaLTyprauecKoro
KoMOmMHaTa nMeHH Mnbpnya, a Takke pa3MepHBI U MapodHBIH copTaMeHT cTaneil. C yd4eToM TeXHOJIOTMYECKHX BO3MOXKHO-
cTeil 000pyIOBaHUS TAHHOTO IIMPOKOMOJIOCHOTO CTAaHA Topsdei MPOKATKH PEeIICHBI IIPOTPaMHO 3a/1addl pacueTa SHEeprocH-
JIOBBIX TapaMeTpoB oOecreunBaomux TpedyeMble MMoKa3aTeln KayecTBa TOTOBOW IOJIOCHL. McciienoBaHO BIMSHHE JIETH-
PYIOIVX 3JIEMEHTOB B Han0OoJee UCIOIb3YEMBIX MapKax CTalli, YTO HO3BOJMIO CKOPPEKTHPOBATh UX ONTHMAIIBHBIA XMMH-
YECKUH COCTaB C Yy4EeTOM TEMIIEPaTypHOrO PeXMMa MPOKaTKH. M3 CylIecTBYIOMIMX METOIHK JUIS pacueTa CONPOTUBICHUS
nedopMalvi MCIONb30BaHA METOANKA, KOTOpasi MO3BOJIAET ONPEAEINTh MTHOBEHHOE 3HAU€HHE CONPOTUBICHUS Jedopma-
UM B OIMPOKOM JHANa30HE XUMHUYECKOTO COCTaBa CTaJIeH, OXBATHIBAIOIIEM MPAKTHIECKH BECh COPTAMEHT YTIIEPOIMCTHIX
MapoK CTaJM NPU yCIOBHAX, XapaKTEPHBIX UL UX ropsdeil MPOKaTKH, a Tak XKe MO3BOJISIET PACCUNTATh CONPOTHBICHHE Jie-
(opmanuu B 000K TouKe odara aedopManUy IPH NPOKATKE B 3aBUCHMOCTHU OT TEMIIEPATyphl, CKOPOCTH U HAKOIUICHHOH
nedopmarnuu B maHHOH Touke. IIpu 3TOM obecrieunBaeTcsi BO3MOXKHOCTh pacdeTa JaBJICHUS MeTa/Ula Ha BaJIKM M MOMEHTa
NPOKaTKH C UCHONB30BaHNeM MU (epeHIIaNbHbIX YpaBHEHHH KOHTAKTHBIX HAIPsDKEHUH, He Mpuberast K UX aHAIUTHIEeCKO-
My peoOpPa30BaHHIO C JIOCTATOYHO IPYOBIMH YIIPOIICHUSMH.

KuiroueBble c10Ba: SHEProCUIOBBIE TAPAMETPBI, IIMPOKAs 10JI0CA, TOpsYast MPOKATKA, SJHEProcOepekeHNE, MapKa CTallH
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Ieneab A.O. Po3po6ieHHs eHeprozdepirarounx pexxuMiB MPOLECY rapsuoro NPOKaTYBaHHS LIMPOKHX CMYT

Po3pobiieHo MaTeMaTH4Hy MOJEIb, 110 pealidye HOBY METOJMKY 3HIKEHHS eHeproBUTPAT VISl IIPOLECY rapsuoro MmpoKary-
BaHHS LIMPOKUX CMYT. 3allpONOHOBaHA METOAMKA PO3PAaXyHKY, 1[0 BPaxXOBYeE CIELU(IKy KOMIOHYBaHHS TEXHOJOTIYHOIO
yCTaTKyBaHHs 0e3MepepBHOTO IHPOKOCMYTOBOTO CTaHy raps4oro mpokaryBanHsA 1700 MapiymoiabcbKOro MeTaxypriifHOTO
koMOiHaTy imMeHi [mtiva, a Takox po3MipHHI 1 MApOYHHI COPTAMEHT CTANICH. 3 ypaxyBaHHIM TEXHOJOTIYHUX MOXKIHBOCTEH
00JIaiHaHHS JAaHOTO LIMPOKOCMYTOBOIO CTaHy rapsyoro MpOKaTyBaHHs BHPILICHI NPOrpaMHO 3a[adi pO3paxyHKy €HEpProcu-
JIOBHX IIapaMeTpiB, 110 3a0e3MeuyloTh HeO0OXi[HI MOKa3HUKH SKOCTi TOTOBOT CMYTH. J[OCIiIPKEHO BILUIUB JIETYIOUHX €JIEMEH-
TiB B HaWOLIbII BUKOPHCTOBYBAHHX MapKax CTali, 10 JO3BOJIMIO CKOPETyBaTH iX ONTUMAIIbHUN XIMIUHHI CKJIajd 3 ypaxy-
BaHHAM TEMIIEPaTYPHOro pexuMy Hpokatku. Cepeli iCHYIOUMX METOIMK Ul PO3paxyHKy omnopy aedopmariii BUKOpucTaHa
METO/IMKa, sIKa JO3BOJISI€ BU3HAYMTH MHUTTEBE 3HAUCHHs omopy Aedopmarii B IIHMPOKOMY Jiarna3oHi XiMI4HOTO CKJIaay CTa-
Jeil, 10 OXOILTIOE Maike BECh COPTAMEHT BYTJICLIEBUX MapOK CTalli 32 YMOB, XapaKTEPHHX JUIsl 1X rapsuoro NpoKaTyBaHHS, a
TaKOX JTO3BOJIIE pO3paxyBaTH omip Aedopmarii B Oyap-saKiil Toumi ocepenxy aedopmarii mpu MpoKaTyBaHHI B 3aJ€KHOCTI
BiJl TEMIIepaTypH, MIBUAKOCTI 1 Hakonu4eHoi Aedopmanii B gaHiit Toui. [Tpu pomMy 3abe3mnedyeThCsi MOKIMBICTD PO3paxyH-
Ky THCKY MeTally Ha BJIKH | MOMEHTY IPOKATyBaHHS 3 BUKOPHCTAHHIM Ju(epeHLia bHUX PIBHSIHb KOHTAKTHUX HAIMPYKEHb,
HE BJIQFOYHUCB JI0 1X aHAJITHYHOTO [IEPETBOPEHHS 3 JOCUTh IPYOUMH CIIPOLICHHIMH

Kuro4oBi cijioBa: eHeprocuioBi mapaMeTpH, IMUPOKa CMyTa, rapsie MPOKaTyBaHHs, CHEPro30epekeHHs, MapKa CTai

Shepel A., Developing power-saving mode during hot rolling wide strips

Developed the mathematical model that implements a new method to reduce energy consumption for the process of rolling
wide-strip. The proposed method of calculation takes into account the specifics of the layout of process equipment continu-
ous broadband hot wide-strip mills 1700 of Illich Iron and Steel Works in of Mariupol, as well as dimensions and Grades of
steels. Taking into account the technological possibilities of the equipment of broadband hot rolling mill programmatically
solved the problem of calculating energy-power parameters required to ensure long-exponent of the finished strip. The calcu-
lation power parameters of rolling. The influence of alloying elements in the most used steels, allowing them to adjust the
optimal chemical composition with the rolling temperature. From the existing methods for calculating resistance of the strain
used a technique that allows to determine the instantaneous of deformation resistance in a wide range of chemical composi-
tion of steel, covering virtually the entire assortment of carbon steel grades with the conditions characteristic of hot rolling,
and also allows to calculate the resistance to deformation at any point deformation zone during rolling, depending on the
temperature and the accumulated strain rate at this point. This provides the ability to calculate the pressure of metal on the
rolls and the rolling moment with differential equations contact stress without resorting to their analytic transformations with
enough gross oversimplification.

Keywords: power parameters, wide strip, hot rolling, energy, steel grade

VK 621.867.2: 004

Jpaéuyk A.M., Kaninivenko FO.II TTorenmian 3amydenns inpopMaliiHUX TEXHOJIOTIN AJIs MiABULICHHS HaIiiHOCTI po0o-
TH KOHBEEPHHUX CHCTEM

B craTTi aBTOpH TOPKAIOTECS TEMU HEOOX1THOCTI 3aiIydeHHS] HOBITHIX 1H(OPMALITHUX TEXHOJOTIH B MPOLECH pO3pOOIICHHS
CHCTEM YJIOBIIIOBAHHS CTPIYOK KOHBEEPIB il 4ac aBapiifHOTO0 BUXOIY 3 JIaly OCTaHHiX. TakoX, aBTOPH aHAJI3yIOTh MOXKJIIH-
Bi IIUIIXM Ta MiIXOJH IO BIIPOBA/DKEHHS BUCOKOTOYHHMX MAaTEeMaTHYHHX MOJENEH MOJENIOBAHHS IPOIECIB yJIOBIIOBaHHSI
CTPIYOK KOHBEEPIB YIIOBIIOBAYaMH IIijl Yac aBapiifHOro MOPUBY CTPIUKU B Iporeci podoTu KoHBeepa. Takoxk, 3HAUHA yBara
NPUIUIAETBCS aHA3y (aKTOpiB, IO BIUIMBAIOTH HA TPUBATICTH CTPOKY CIy>KOHM KOHBEEPHOI CTPIUKH, a TAKOK BUSBICHHIO
BUITAIKOBHX HET'aTHBHUX BIUIMBIB Ha CTPIYKYy KOHBEEpPA.

ABTOpU HaMararoThbCsl O3HAYMTH HANPSIMM IMOJAIBIINX NOCTIIXKEHb Ta PO3POOISIOTh TEOPETUYHY CKJIAJJOBY MOJIECIIOBAHHS
HpOLIeCy YJIOBJIIOBaHHS CTPIUKM Ii yac 1 0OpHMBY a TAKOXX TEOPETHYHO OKPECIIOIOTh MEXI JIEIKUX NPAKTHYHUX BEIMYHH,
KOTpi BIUTUBAIOTH Ha MPOLIEC YJIOBIIOBAHHS CTPIUKK KOHBEEPIB Mmif yac 1 00puBy. OKpecieHi ToAaIblIl HanpsIMH JOCIiIKEHb
JIAl0Th aBTOPaM YsIBJICHHS PO MOPSAAOK BEJIUYHH, 110 OyIyTh OTPHUMaHI B IPOLEC HATYPHUX JIOCIIIKEHb, & TAKOXK HaJaayTh
3MOT'y CKOHIIEHTPYBATHCh Ha HaWOUIBII BaxIMBUX (DaKTOpax Ta TEHIEHILISX y Ipoliecax YJIOBIIOBaHHA. B crarri aBTOpHM
HABOJSITh CBOE OaueHHS TCOPECTHYHOT YACTHHN MalOyTHIX JOCHIKEHb IS TUCEPTaIiitHOT poboTH

Jpaduyk A.M., Kanuanuenko FO.II ITorennman npusiedenns: HHGOPMAIUOHHBIX TEXHOJIOTHI [UIS TTOBBIIICHHS HaJIEXKHO-
CTH paboTHl KOHBEHEPHBIX CUCTEM

B crartbe aBTOpBI KacaroTCsi TEMbI HEOOXOIMMOCTH INPHUBIICUCHUS] HOBEUIINX WH(OPMAIIMOHHBIX TEXHOJOTUI B MPOIECCHI
pa3pabOTKMU CHCTEM YJIaBIMBAaHHS JICHT KOHBEHEPOB BO BPEMs aBAPUMHOIO BBIXOAA M3 CTPOs HocienHux. Takike, aBTOPbI
AQHAJTM3UPYIOT BOSMOJXKHBIE ITyTH M HOJAXOABI K BHEJPEHHIO BHICOKOTOYHBIX MAaTEMaTHYECKUX MOAEJICH MOJIEINPOBaHUS IIPO-
LIECCOB YJIABJIMBAHMS JICHT KOHBEHEPOB JIOBUTEISIMUA BO BPEeMsi aBapHItHOTO IIOPHIBA JICHTHI B Ipoliecce paboThl KOHBelHepa.
Taxoke, 3HaYUTENIBHOE BHUMAHHE YAEISIETCS aHaIn3y (HakTopOB, BIMSIOMIMX Ha MPOJOJDKHTEIBHOCT CPOKa CIYkKObl KOH-
BEHEpHOH JICHTBI, a TAK)KE BBIABICHUIO CIIy4aiiHbIX HEraTHUBHBIX BO3ACUCTBUI Ha JICHTY KOHBelepa.

ABTOpHI IIBITAIOTCSI 0003HAYUTH HANPABICHUS JaJbHEHIINX MCCIENOBAaHUN M Pa3padaThIBAIOT TEOPETHIECKYIO COCTABIISIO-
IIyI0 MOJEIUPOBAHMs IPOIECCca YJIaBIMBAHUS JICHTHI BO BpeMsi ee OOpBIBa, a TAaKk)Ke TEOPETHUYECKHU ONPEICIISIOT TPAaHUIIbI
HEKOTOPBIX MPAKTUYECKUX BEIMYHH, KOTOPBIE BIMSAIOT Ha IIPOLECC yJIaBIMBaHUS JICHTH KOHBelepoB mpu e€ oopbiBe. 0603-
HAa4yeHHbIC JaJIbHEHIINE HANPABICHUS UCCIICJOBAHUI AlOT aBTOPAM IIPE/CTAaBICHUE O MOPAJIKE BEIUYMH, KOTOpPbIE OymyT
HOJIY4eHBI B IPOLIECCEe HATYPHBIX MCCIIEIOBAHHM, a TAKKe IPEJOCTaBAT BO3MOXHOCTh CKOHIIEHTPHPOBATHCS Ha Hamboiee
BaOXHBIX (paKTOpax M TEHICHLMAX B IPOLECCaX YJIaBIMBaHUA. B cTaThe aBTOPHI MPUBOIAT CBOE BHUICHHE TEOPETHYECKOM
4acTH Oy IyIMX UCCICAOBAHUMH JUIS IMCCEPTALMOHHOM paboTHI.

Drabchuk A.M., Kalinichenko Ju.P. The potential involvement of information technology to improve the reliability of the
conveyor systems"

The authors deal with topics need to bring the latest information technologies in the development of a system for collecting
conveyor belts during the emergency failure of the latter. Also, the authors analyze the possible ways and approaches to the
implementation of high-accuracy mathematical models of simulation processes capture conveyor belts catchers during
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emergency rush belt during operation of the conveyor. Also, considerable attention is paid to the analysis of factors affecting
the durability of the conveyor belt, as well as the identification of random negative impacts on the conveyor belt.

The authors try to identify areas for further research and develop theoretical component modeling of capture belt during its
break, and theoretically define the areas of some practical values that affect the process of collecting conveyor belts when it
is broken. Indicated further areas of research give authors an idea of the order of magnitude that will be obtained during field
studies, as well as provide an opportunity to focus on the most important factors and trends in the processes of capture. In this
paper the authors present their vision of the future theoretical research for the thesis.

V]IK 662.74

Imenbuep E.O., JIamok B.I1., CoxosoBa B.IL., JIaxosa U.A., Kaccum J.A., Kopmep M.B. O BiusHIM KauecTBa MOAT0-
TOBKH YTOJIBHBIX IIMXT Ha IPOYHOCTh U IPAHCOCTAB KOKCA

B craTbe Ul U3yYCHHs BIUSHHS CBOWCTB YrOJbHOH LIMXTHI HA MIPOYHOCTh KOKCA OBUIM PACCMOTPEHBI KaUueCTBEHHBIE MOKa-
3aTeNn KOKCa KOKCOXHMMHUYeCKoro mpeampuarus «ApcemopMutran Kpusoit Por» 3a 2008-2012 rr. AHanu3upys MpUIHHBL
CHIDKCHHSI KayeCTBa KOKCA MOXKHO BBLICIHTH Takhe (hakTOpbI Kak GOJIbIIOE KOJIUYECTBO MOCTABLUINKOB YTOJBHBIX KOHIICHT-
paToB, HETOYHOCTH B BHIOOPE ONTHMAIBHOH CTEICHH APOOJICHHS YrOIbHOM HIMXTHI, H3-3a YEro HACBIIHAs IUIOTHOCTh IIHX-
TBI U JIOJIS1 «OTOLIatommero» kinacca < 0,5 MM B IIMXTE HE COOTBETCTBOBAJIM ONTHUMAIBHBIM 3HAYCHHSAM IIPH M3MCHSIOIEMCS
Mapo4HOM COCTaBe IIMXThI; HU3KAasl CTENICHb CMELIMBAHMUS LIMXTHI [OCNIE POOMIOK; HOBBILICHHAS BJIQKHOCTh U 30JIbHOCTh
IIUXTHI, HAYIIEH Ha KOKCOBAaHUE; BHICOKAs KOJIeOJIEMOCTb MOKa3aTesIed KayecTBa yried M IIMXT. B yClIOBMAX yXyAlIeHUs
CBIPbEBOH 0a3bl KOKCOBAaHUS U HEPUTMUYHOCTH IIOCTABKH YTOJIBHBIX KOHLIEHTPATOB HA KOKCOXUMHYECKHE MPEIIPUATHS IIPH
peleHun MpobieMbl KaYeCTBEHHOM MOATOTOBKH LIMXTHI, TOCTYHAIOIIEH HA KOKCOBaHHUE, JOJDKHBI OBITh YYTEHBI CIICAYIONINE
KJIIOYEBbIE MOMEHTBHI: IIMXTA JIOJDKHA MOCTYIIATh B YIJICMOATOTOBUTEIIBHBIC LIEXa C COICPIKaHMEM BIIard He BbILIe 6-7 % win
HEO0OXOAUMO IIPHHUMATh MEpBI K €€ CYIIKEe Ha KOKCOXMMHYECKUX MPEAIPHUATHSIX; HEIPEMEHHBIM yCIOBHEM SIBIISICTCS TOCTO-
SHHOC YTOYHCHHE M HCIIOJb30BAHUE B YIJICHIOATOTOBUTENIBHBIX 1I€XaX ONTHMAIbHOH CTEHCHH JPOOJICHHMS MIMXTHI, YTO CIIO-
COOCTBYET CHM)KEHUIO CyMMBI OTOIIAFONIMX KOMIIOHEHTOB IIMXTHI U POCTY COJEp)KaHWSI BUTPUHUTA B HEH, YTO YJIydIIaeT
CIIEKAeMOCTh M KOKCYEMOCTb IIHXTHI, & 3HAYHUT, U KaUeCTBO KOKCA; HEOOXOIUMBIM SIBIISICTCS] JOBEIACHHE CTEIICHU CMEIINBa-
HHS YTOJILHOM ITUXTHI MO BCEM e€ MokazaTensaM 10 98-99 %, Tak kak HepaBHOMEPHOE UX pacIpe/ie/ieHue B KOKCOBOH KaMepe
OTPHLATEIBHO CKa3bIBAETCs Ha KAYECTBE KOKCA.

MImenbuep E.O., Jaawok B.I1., Cokososa B.IL., JIaxosa L.A., Kaccum [1.0., Kopmep M.B. [Ipo BmjmB SIKOCTI MiATOTOB-
KU BYT1IGHOI IIUXTH HA MILHICT Ta TPAaHYJIOMETPHYHHHN CKIIaJ KOKCY

V¥ crarrTi Uil BUBYEHHS BIUIMBY BIACTHBOCTEH BYTLIFHOI IIMXTH HA MII[HICTH KOKCY OyJIM PO3IIISIHYTI SIKICHI ITOKa3HHKH KOK-
Cy KOKcoximiuHOro migmpueMmctBa «ApcenopMirran Kpusnit Pir» 3a 2008-2012 pp. AHanizyloun NPUYUHM TOTIipIICHHS
SIKOCTI KOKCY MOXKHAa BHAUIMTH Taki (akTopy SIK BEJHMKa KUIBKICTh NOCTAYaJIbHUKIB BYTIJIBHMX KOHIIEHTPATiB; HETOYHOCTI
BUOOPY CTYIEHIO MOJPIOHCHHS BYTIIBHOI IIMXTH, Y 3B’5I3Ky 3 UMM HACHITHA Maca BYTUIbHOT IIMXTH i JOJS «OMiCHIOIYOT0)
kiacy < 0,5 MM He BIAMOBIfanu ONTHMAIbHUM 3HAYCHHSM HPH MapOYHOMY CKJIAJi, IO 3MIiHIOETHCS; HU3bKUI CTYIIiHb 3Mi-
IIyBaHHS LIMXTH MICIs ApoOapoK; IiIBUILEHA BOJIOTICTh Ta 30JIbHICTh LIMXTH, KA ie¢ HA KOKCYBAaHHS; BUCOKHH CTYIiHb
KOJIMBaHb MTOKAa3HUKIB SKOCTI IIUXTH Ta KOKCY. B yMOBax moripIieHHs: CHpOBHHHOI 0231 Ta HEPUTMIYHOCTI IOCTABOK BYTLITb-
HUX KOHICHTPATiB Ha KOKCOXIMIUHI MiANPHEMCTBA MPH BUPIMIEHHI MpoO0iIeMH AKiCHOI MiATOTOBKM BYTUIBHOI MIMXTH LIS
KOKCYBaHHsI IOBHHHI OyTH BpaxXOBaHI HACTYIIHI KJIFOYOBI MOMEHTH: IMIMXTA HOBHHHA IIOCTYNAaTH y BYTJICHIATOTOBYI IeXa 3
BMICTOM BoOJIOTH He Oinblre 6-7 % abo HEOOXiTHO BIPOBAHKYBATH 3aXOAH OO i CYIIKM Ha KOKCOXIMIYHMX MiAIIPUEMCT-
Bax; 00OB’SI3KOBOI0 YMOBOIO SIBJISIETHCS IIOCTii{HE YTOYHEHHS Ta BUKOPUCTAHHS y BYIJICMIArOTOBYMX II€XaX ONTHMAaJbHOTO
CTYIIEHIO TIOJPIOHEHHS MINXTH, IO CIPHSE 3HIKCHHIO CYMH OITiCHIOIOYHMX KOMITOHEHTIB Ta 3POCTaHHIO BMICTY BITPUHITY B
Hiif, 10 MOJIMIIY€E CHIKIMBICTh TA KOKCIBHICTh IIMXTH, @ 3HAYHUTh, 1 AKICTh KOKCY; HEOOXIZHHM € JOBEACHHS CTYIICHIO 3Mi-
IIyBaHHS BYTUIbHOI IIMXTHU 32 BCiMa MOKa3HUKaMH 10 98-99 %, Tak sk HepiBHOMIpHE IX PO3MOJIICHHS B KOKCOBii Kamepi
HETaTHBHO BIIMBAE Ha SIKICTh KOKCY.

Shmeltser E.O., Lyalyuk V. P., Sokolova V.P., Lyahova I.A., Kassim D.A., Kormer M.V. About quality of preparation
of the coking batch on the strength and granulometric composition coke

In article to study the influence of properties coal batch on coke strength we consider at Krivoy Rog plant quality of the coke
produced between 2008-2012. Analysis of the decline in coke quality has identified factors such as the large number of coal
suppliers; imprecise selection of the optimal degree of batch crushing, such that the batch density and content of the lean
class (<0.5 mm) fluctuated impermissibly with the varying rank composition; poor blending of the batch after crushing;
increased moisture and ash content of the coking batch; and extreme fluctuation in the coal and batch racteristics.It was found
that high humidity coal batch and its large fluctuations has most profound effect on the mechanical properties of coke. In the
context of a deteriorating resource base is important quality preparation of the coking batch. It consist in the following key
aspects: the coking batch must coming at coal preparation shop coke plant enterprises; with a moisture content not exceeding
6-7%, or must be taken to its drying at coke plant properly selecting degree of crushing the batch depending on the content in
the mixture of Zh and K coal. It decrease terms of lean components in the batch and increase content of vitrinite in it, which
improves the sinterability and coking, and hence the quality of coke; necessary is to bring the degree of mixing of coal batch
on all its indices to 98-99% because uneven distribution in the coke chamber affects the quality of coke.

VK 621.316.1.-047.58

Bapanosckas M.JL., Ky3smenko A.C. AHann3 MaTeMaTHIECKIX MOZIETICH pacmpeeiTeNnbHbIX cereid mpu 033
PacripenenutenbHbIe CETH MOXKHO PACCMATPUBATh KaK CETH C COCPEIOTOUCHHBIMH ITapaMeTpaMu. B MUTAOMIMX CeTAX UCTOY-
HUKaMH [TUTAHUS SBISIOTCS TpaHC(OPMATOPHI, a TOTPEOUTESIMH - TpaHC(HOPMATOPEl WM AJICKTpoABUraTesu. B pacmpene-
JIUTENBHBIX CETSX IPH OTHO(A3HBIX 3aMBbIKaHMAX Ha 3eMimio (O33) BO3HHMKAIOT NepeHanpspKeHus. VI3BecTHEI Teopuu mepe-
Hanpsokenus Ilerepcena, Ilerepca u Cnensna, benskoa.

Omnpenensoniee 3HaUCHUE Ha pa3BuThe mpoieccoB npu O33 KpoMe UHIYKTUBHOCTH L, eMKOCTH (ha3 OTHOCHUTENBLHO 3eMiid C
U IPYTHX apaMeTPOB OKa3bIBACT aKTHBHOE CONPOTHBIICHUE LIEMH TOKA 3aMbIKaHHs Ha 3eMITI0 R. BhINOIHUB SKBUBAJICHTHBIE
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peoOpa3oBaHus COCTABIIN PALMOHAIBHYIO CXEMy 3aMEIIeHHs pacHpeaenuTeNbHol KapbepHoii cetu npu O33. B marema-
THYECKHMX MOJIEIAX CONPOTHUBICHHUS MIPOAOJIbHBIX BETBEH U IPOBOAUMOCTH H30JIALMH HEIOBPEKICHHBIX (a3 MOXKHO HE yuH-
TBIBATh, IOCKOJIBKY YPOBCHB NEPEHANPSDKEHUH B LIETIH TIPU MX yueTe yMeHbluaetcs He Ooiee 1 %.

ComnpoTHBICHHE U30JALUN HE BOCCTAHABINBACTCS 10 IEPBOHAYATIBHOTO ypoBHA. Jiis aHanm3a nepeHanpspkennit mpu 033 B
pacrpenenuTenbHbIX ceTsx 6-10 kB ¢ m3ommpoBanHOI HEHTpabio IpeIaraeTcs HCIOJIB30BaTh MPOCTEHITYIO TpexdasHyio
CXeMy 3aMEIIEHHS C YIeTOM COIPOTHBIICHHUS LIETH 3aMBIKaHUS Ha 3eMITIO.

Bapanoscbka MUJL., Ky3bmenko A.C. AHami3 MaTeMaTHYHHUX MOJIENICH po3MoaiibHuX Mepex npu 033

Po3noninbHi Mepexi MOXKHA PO3IIISLIATH SIK MEPEeXi i3 30Cepe/DKEHUMH MapaMeTpaMu. Y XHMBISTYHX Mepexax JpKepelaMu
JKUBJICHHSI € TpaHC(HOPMATOPH, a CIIOXKKMBaYaMu - TpaHchopMaropu abo eIeKTPOABUTYHH. Y PO3MOAIIBHUX MEpeKax mpu
onnodasHux 3amukaHHsAX Ha 3eminio (O33) BHHHKAIOTh HepeHanpykeHHs. Bimomi Teopii nepeHampyxenus Ilerepcena,
Iletepca i Crnensina, benskosa.

BusnavanpHe 3HaUeHHS Ha PO3BUTOK mporieciB mpu O33 okpiM iHAYKTHUBHOCTI L, MicTKOCTi (a3 BigHOCHO 3emui 3 1 iHIIUX
napameTpiB YMHUTh aKTHBHHMIl OMIp JIAHLIOra CTPYMY 3aMHUKaHHS Ha 3eMiit0 R. BHKOHaBIIM €KBIBaJCHTHI MEPETBOPEHHS
CKJIAJIM PAI[iOHATBHY CXEMY 3aMiIIEHHS PO3HOALTEHOI Kap'epHOI Mepexi mpu O33. YV MareMaTH4HHX MOJENSX OIOpYy
TIOJIOBXKHIX TIJIOK 1 MPOBITHOCTI 130JIsii HEYMIKOJDKEHNX (pa3 MOXKHA HE BPaxXxOBYBaTH, OCKIJIBKH PiBEHb NEPEHANPYKEHb B
JIaHII031 IIpH iX 00Ky 3MeHIIyeThest He Oinbme 1 %.

Orip 3071511111 HE BiTHOBJIIOETHCS 10 IEPBUHHOTO piBHs. J[is aHami3y nepenanpysxenb npu O33 B po3MOIIIBHUX Mepekax 6-
10 xB 3 i30/1b0BaHOI0 HEHTPAIIO MPOIOHYETHCS BUKOPHCTOBYBATH NPOCTY TpU(Da3Hy CXeMy 3aMiLEHHS 3 ypaxyBaHHAM
OIIOpY JIAHIIIOTa 3aMUKAHHS Ha 3EMIIIO.

Baranovskaja M.L., Kuzmenko A.S. Analysis of mathematical models of distributive networks at 033

Distributive networks can be examined as networks with the concentrated parameters. In feed-in networks the sources of feed
are transformers, and by consumers are transformers or electric motors. In distributive networks there are overstrains at
monophase earth-faults (O33). The theories of overstrain of Petersena, Petersa and Slepjana, Beljakova, are known .
Qualificatory value on development of processes at 033 except for inductance of L, capacities of phases in relation to earth
With and other parameters renders pure resistance of chain of current of earth-fault R. Executing equivalent transformations
made the rational chart of substituting for a distributive quarry network at O33. It is possible not to take into account in the
mathematical models of resistance of longitudinal branches and leakance of uncrippled phases, as a level of overstrains in a
chain at their account diminishes no more than 1 %.

Resistance of isolation is not restored to the primary level. For the analysis of overstrains at O33 in distributive networks 6-
10 xB with the insulated neutral it is suggested to use the simplest three-phase chart of substitution taking into account resis-
tance of chain of earth-fault.

VK 621.926.5

Heuaes B.Il., Pa3anueB A.A. AHaiu3 U OIleHKAa W3HOCA 3y04aThIX Iepenad pyaopa3MOJIbHBIX MEIBHUIL U pa3paboTka Tex-
HOJIOTMM TOBBIILICHUS UX CPOKA CITyKObI

B HPOMBIIIICHHOCTH MIHPOKOE PACIPOCTPAHEHHE HAXOIAT KPYHMHOrabapuTHBIE W KPYIHOMOJYJIbHBIE 3y0OUaThle MepeiayH.
Hampumep, 1m1apoBble MEJIBHHUILBI, IPEAHA3HAYCHHBIC U M3MEIbYCHHS PA3IMYHBIX PYHA, YIJIi M JPYroro Chelpbsi, 000-
PYIYIOTCSI OTKPBITHIMH 3y0uaThiMi nepeadamMu. OHHU TakKe KaK U BCE OTKPBITHIC IIepejayd paboTaroT B YCIOBUIX YAApHO-
OUKJIMYECKUX KOHTAKTHBIX HAarpy3oK. XapaKTepHbIe IPUINHBI CHIDKEHHS HECyIeil CIIoCOOHOCTH OIpeAeNseTcs: He TOIBKO
pa3ynpouHeHHeM 3y0a y ero OCHOBaHUs, HO M YCTAJIOCTHBIM BBIKPAIIMBaHHEM KOHTAKTHOW MOBEPXHOCTH M H3HOC MPOdUIISL
3y0a. KittoueBbIMU BonpocaMu IpH NMPOSKTHPOBAHUH 3y0UaThIX Nepenad sBIsieTCs BEIOOp MaTepuaia 3y04yaToi nepenadn u
crocoda ero ynpouHeHus. B cratbe npoBeneH aHauu3 BUAOB H3HALIMBAHUSA U MOBPEKACHHOCTH 3yObEB OTKPBITHIX Map pyl0-
Pa3MOJIbHBIX MEJIbHHL]. BbINONHEHbI SKCIIEPUMEHTAIBHBIE UCCIICIOBAHMS M3HAIIMBAHUS 3yObeB OTKPBITHIX 3y0uUaThIX mepe-
Ja4 pyJaopa3sMONbHBIX MenbHUIL. CONOCTAaBICHUEM SKCIEPUMEHTAIBHBIX CKOPOCTEH M3HALIMBAHMS C PACYCTHBIMU BEIHYH-
HaMH, XapaKTePU3YIOLIMMHU F€OMETPHIO 1 KHHEMATHKY 3alleIUICHHs, NOJIY4CeH IapaMeTp, YUUThIBABIIHI aOpa3HBHOE BO3ACH-
CTBHE Cpelbl U (U3MKO-MEXaHWYECKHE CBOWCTBA MaTepualioB 3yObeB IJISI NaHHBIX YCJIOBHII sKcrepuMeHTa. IIpowsBeneH
KPUTHYECKUH aHAIM3 TIOXO0/I0B ISl PELICHHUS MPOOIEMbI MOBBILICHUS HAJIGKHOCTH U JOJITOBEYHOCTH OTKPBITHIX KPYITHOMO-
JyJIbHBIX Mepefad MapoBhIX PyJOpa3sMONIbHBIX MeNbHUL. OIpeaesieHo BIUSHUS (DH3UKO-MEXaHHYECKUX CBOICTB MaTepua-
JIOB 3y04aThIX KOJEC Ha MHTEHCHBHOCTh M3HAIIMBAHMS B NEPHOJ IPUPAOOTKH M yCTAHOBHBILETOCS PaBHOMEPHOIO M3HOCA
KOHTAaKTHBIX ITOBEPXHOCTEH 3yObeB, a Takke 00OCHOBAHBI BO3ZMOXKHOCTH MX HMPOW3BOAUTEIBHOMN MMOBEPXHOCTHOMU ITIa3MEH-
HO#t 3akanku. Pa3paboTan cnoco0 Iia3MeHHON TOBEPXHOCTHOM 3aKallku 3yObeB LIecTepeH 0OJIbIIOr0 MOAYJIsI, IPH KOTOPOM
HarpeBy IO/IBEPraloT He TOJIbKO OOKOBBIE IIOBEPXHOCTH 3yObEB, HO M MOBEPXHOCTHBIE CIIOW MaTepuala, PacloIOKEHHbIE y
BIAJMH MEXIY 3yObsSMH.

Ki1roueBble cj10Ba: OTKPBITHIC 3y0uaThie nepeaadu, abpasuBHbIl H3HOC, IOBEPXHOCTHAS IUIA3MEHHAsI 3aKaJIKa.

Heuaes B.II., Pa3zanneB A.O. Anaii3 i oniHka 3HOCY 3y04aTHX Hepeaad pyIopo3MOJIbHIX MIMHIB Ta po3po0Ka TEXHOJIOTIT
TABUIIECHHS iX TEPMiHY CITy>KOU

VYV HnpOMHCIIOBOCTI MIMPOKE PO3IOBCIOMKEHHS 3HAXOJSTh BEIUKOrabapuTHI Ta KPYIMHOMOIYJIBHHMX 3yOuacTi mepemaui. Ha-
NPUKIIAJ, apoBi MIMHH, IPU3HAYCHI VIS ITOAPIOHEHHS PI3HUX PYJ, BYTiLIL Ta iHIIOI CHPOBHHH, 000PYIYIOTHCS BIIKPUTH-
MH 3y04acTuMu nepegadaMi. BoHM Takox sIK i BCI BIAKPHTI IepeAadi NpauioTh B yMOBaX yIapPHO-IUKIIYHUX KOHTAKTHHX
HaBaHTA)XEHb. XapaKTepHi NPUUMHH 3HIKCHHS HECYydoi 34aTHOCTI BU3HAYAEThCS HE TILIBKU PO33MiLHEHHS 3y0a y #oro oc-
HOBI, @ i BTOMHAM BHKPHIIYBaHHSM KOHTaKTHOI NOBEPXHi Ta 3HOC Mpodinro 3yda. KirouoBUMHU MUTaHHAMHU IPH MPOEKTY-
BaHHI 3y0uacTux mnepenad € BHOip Marepiaidy 3y0dacToi mepenadi i cmocoOy Horo 3MinHEHHsS. Y cTaTTi MPOBEICHO aHAIi3
BHJIiB 3HOIIYBAHHS 1 ITOMKOMKEHHS 3y0iB BIIKPUTHX Hap pyAOPO3MONBHHMX MIIMHIB. BHKOHAaHO eKkclepHMeHTaIbHI JOCIi-
JDKCHHST 3HOLIYBaHHS 3y0iB BIJIKPUTHX 3y04acTHX Iepeqad pyAopa3MOJbHHX MIIHHIB. 3iCTaBICHHAM CKCIICPHMEHTAIBHUX
IIBUJIKOCTEH 3HOIIYBAHHS 3 PO3PaxXyHKOBHMH BEJIEUHHAMH, IO XapaKTEPH3YIOTh T'€OMETPIl0 1 KiHEMAaTHKy 3adyerlIeHHS,
OTpHMAaHO TapaMmeTp, SIKHii BpaxyBaB aOpasWBHUI BIUIMB cepeloBHIIa Ta (i3UKO-MEXaHIYHI BIACTUBOCTI MaTepialiB 3y0iB
JUISL TAaHUX YMOB eKCIiepiuMeHTY. [IpoBeIeHO KpUTHYHUI aHai3 MiAXOAiB Ul BUPILICHH IPOOJISMH MiBUIICHHS HadiliHOC-
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Ti Ta JOBrOBIYHOCTI BIAKPUTHX KPYIMHOMOAYJIBHHX 3y0uaTux mepenad IIApPOBUX PYAOPO3MONIBHBIX MIIHMHIB. Bu3HaueHo
BIUTHB (Pi3MKO-MEXaHIYHHUX BIACTHBOCTEH MaTepiaiiB 3y04aTHX KOJIC Ha iHTEHCHBHICTh 3HOLICHHS B MEPiOf MPUIPALIOBaH-
HS Ta BCTAaHOBJICHOTO PIBHOMIPHOTO 3HOCY KOHTAKTHUX ITOBEPXOHB 3y0iB, a TAaKOX OOTPYHTOBaHI MOXKJIMBOCTI iX MPOIYKTH-
BHOT'O TIOBEPXHEBOTO IIa3MOBOTO 3MillHEHHA. Po3p0o0ieHo cnocid mia3MoBOro MoBEepXHEBOTO 3MIIHEHHS 3y0iB LIECTEPEHb
BEJIMKOTO MOJYJIS, IPH SIKOMY HarpiBaHHIO IiJJIAl0Th HE TUIBKH Oi4YHI IOBEpxXHi 3y0iB, aje i MOBEPXHEBI MIapy Marepiaiy,
pO3TaIIoBaHi y 3amaanH MK 3y0amu.

KurouoBi ciioBa: BigkpuTi 3yOuari nepenadi, abpa3suBHUN 3HOC, TOBEPXHEBE TJIA3MOBE 3MilHCHHSI.

Nechaev V.P., Ryazancev A.A. Analysis and evaluation of ore-pulverizing mills gears wear and development of their ser-
vice life enhancing technology

Large-sized and coarse-grained tooth gears are of widespread occurrence in industry. For example, ball mills, suitable for
crushing of various ores, coal, and other raw materials, are built up with open tooth gear. They, similar to all exposed drives,
work in conditions of impact-cyclical bearing pressures. Characteristic reasons of reduction of holding capacity are deter-
mined not only by weakening of a tooth at its bottom, fatigue spalling of contact surface and wear of tooth form. Key aspects
during designing of gear wheels are the choice of material or the way of its hardening. The article analysis of wear types and
damage of teeth of open pairs of ore-pulverizing mills is fulfilled. Experimental researches concerning teeth wear of open
gears of ore-pulverizing mills are fulfilled. With the help of comparison of experimental wear rates with computed values
characterizing geometry and cinematics of gearing, the parameter considering abrasive affect of medium and physical and
mechanical properties of teeth material for experimental conditions is obtained. Critical analysis of approaches for solution of
the problem of increase of reliability and service life of open coarse-grained gears of spherical ore-pulverizing mills was
carried out. The influence of physical mechanical properties of gear wheels material on the wear rate during running and set
uniform wear of teeth contact point was determined. The abilities of their yielding surface plasma quenching were proved.
Method of plasma case-hardening for gear teeth of large module is developed. Here not only flank surfaces of teeth are sub-
jected to heating, but also material surface coating, placed near tooth spaces.

Keywords: open gear drive, abrasive wear, surface plasma quenching.

V]IK 69.057.693:624

Mapmun A.B., Xapuenko C.A., Acraxos B.W., 'mpun U.B., Kykos C.A. VccnenoBanue conpoTHBISEMOCTH 3JIEMEHTOB
GOJTOBBIX COCIMHEHUH XPYIIKUM pa3pyLCHHUIM

IpencraBieHsl pe3ysIbTaThl HCCICAOBAHUS CONMPOTHBISEMOCTH (yHIAMEHTHBIX OOJITOB XPYNKHMM paspyIICHHSM JUIs diie-
MEHTOB OOJITOBBIX COCIUHEHUH (DYyHIaMEHTOB, KOTOPHIE OBUIM BBHIIIOJTHEHBI W3 Pa3HBIX MApPOK CTAIM M UMENH Pa3INYHyIo
koH(urypamuo. Ha ocHoBaHNM aHaNN3a HU3KOTEMIIEPAaTypHBIX AUAarpaMM, IOJTyYSHHBIX B Pe3yJIbTaTe HCCIESJOBaHUH, ObIIO
YCTaHOBJIEHO, YTO pa3pyLIAIONIMe HANPSDKEHUs Uil (YHIAMEHTHBIX OOJITOB, COOTBETCTBYIOIIME TEMIIEpaType BSI3KO-
XpYNKOro mepexoja, BO Bcex ciyyasx - Ha 10-20% Beimie, yem npu temmeparype +20°C. DTOT pe3ynbTart ObUT Tpe-
JOTIPE/ICNIeH OrPaHUYECHUEM HIDKHEHW TIPaHMIBl SKCIUTyaTallHOHHOW HPHUIOJHOCTH (yHIZAMEHTHBIX OOJTOB TeMIepaTypoit
BS3KO-XPYINKOI'O Tepexoa. YCTaHOBIEHO, YTO B KauecTBe MaTepHaia il (yHOAMEHTHBIX OONTOB OuaMeTpoM a0 48 MM,
SKCIUTyaTHPYEMBIX B KIMMATUYECKUX paiiOHaX C pacyeTHOW TeMIlepaTypoil 1o -65°C, MOXHO HCIONB30BaTh CTalb MapKH
09I'2C-6, a B KIMMAaTHYECKUX palioHaX ¢ pacyeTHOU Temmepatypoit 1o -50°C — crans mapku BCt3 wmu BCT3IC ¢ momonuu-
TENBHBIM TpeOOBaHUEM IO yIapHOH Bs3KocTH Ipu Temmepatype -20°C e menee 30 Thxc/em?. PesynpTarel sxcriepuMeHTAaNb-
HBIX HCCJIC[IOBAHMI MO3BOIMIN pa3paboTaTh MPEATIOKCHUS MO ITIOBBINICHHIO PAaCUETHBIX CONPOTHUBICHUH (yHIaMEHTHBIX
0OJITOB PACTSKCHHUIO.

KnroueBrble ciioBa: hyHnaMeHT, pyHIaMEHTHBIN OONT, XPYNKOE pa3pyLIeHHe, CONPOTHBIIEMOCTh, OOJITOBOE COSTUHEHHUE.
O.B. INapumn, C.O. Xapuenko, B.I. Acraxos, I.B. Tipin, C.O. ’KykoB JlocmikeHHsT OIIPHOCTI €IEMEHTIB GONITOBHX
3'elHaHb KPUXKUM PYIHYBaHHAM

IIpencraBieHo pe3ynbTaTH OOCTIIHKEHHS OMIPHOCTI PyHIAMEHTHHUX OOJTIB KPUXKUM PyHHYBaHHIM AJIS €JIEMEHTIB OO TOBUX
3'eqHaHb (PyHIAMEHTIB, AKi Oy BUKOHAHI 3 PI3HUX MapoK CTalli Ta Malli pi3Hy KoH(irypamito. Ha migcrasi aHamizy HA3BKO-
TeMIIepaTypHUX JAiarpaM, OTpPUMAHHX B pe3yJbTaTi JOCITIIKeHb, OyJI0 BCTAHOBIICHO, 0 PYHHYIOWI HAaNpy>KeHHs U1 GyHIa-
MEHTHHX OOJITIB, BIAMOBIHI TeMIIepaTypi B'I3K0-KPUXKOTO Iepexoy, B ycix Bunaakax — Ha 10-20% Bumi, HiX 3a TeMnepa-
typu +20°C. Ile#f pe3yabpTaT 3yMOBIIOETHCSI OOMEXEHHSIM HIDKHBOI MEXI eKCIUTyaTaI[ifHOI NpHAaTHOCTI (QyHAAMEHTHHX
O0NTIB TEMIEpaTypolo B'SI3KO-KPUXKOTO Hepexoxy. BcraHoBieHo, mo B sIKOCTI Matepiamy st (GyHAaMEHTHHX OOJNTIB
JIiaMeTpoM 10 48 MM, II0 SKCIUTyaTyHOThCsA B KIIIMATHYHUX paiiOHaX 3 PO3PaXxyHKOBOK TeMIepaTrypor 1o -65°C, MoxxHa
BUKOPUCTOBYBaTH cTaib Mapku 091'2C-6, a B KIiMaTHYHHUX pailOHAaX 3 PO3PaxyHKOBOIO Temmeparyporo a0 -50°C — craib
mapkn BCT3 a60 BCT3T" 3 101aTKOBOIO BHMOTOIO 110 YAapHiil B'A3kocTi mpr Temmepatypi -20°C e menmre 30 Jix/cm”. Pe-
3yJBTaTH €KCHEPHUMEHTAJIBHUX TOCITIMHKEHb JO3BOJIMIM PO3POOHUTH MPOIMO3HLIT MIOA0 MiJBUIICHHS PO3PaXyHKOBUX OIOPIB
(hyHIaMeHTHHX OOJITIB PO3TATYBAHHIO.

KuniouoBi cioBa: ¢pyHnament, GpyHnaMeHTHHH 00T, KPUXKE pyHHYBaHHS, OMIPHICTE, OOJITOBE 3'€THAHHS.

A.V. Parshyn, S.A. Khartchenko, V.I. Astakhov, L.V. Girin, S.A. Zhukov Research brittle fractures resistance of bolting
elements

The results of the research anchor bolts resistance to the brittle fractures bolting elements that have been made of different
grades of steel and have a different configuration. Based on the analysis of low-temperature diagram obtained from studies, it
was found that the breaking stress of anchor bolts appropriate temperature ductile-brittle transition in all cases - by 10-20 %
higher than at 20 °C. This result was predetermined by limiting the lower limit of serviceability anchor bolts temperature
ductile-brittle transition. It is found that as the material for the anchor bolts with a diameter of 48 mm maintained in climatic
areas with the calculated temperature to -65°C, can be used 09I'2C-6, and in the climatic zones with the calculated tempera-
ture to -50°C — Steel grade BCt3 or BC13I with the additional requirement of impact strength at -20°C for at least 30 J/cm?.
The experimental results have allowed to develop proposals for improving the rated tension resistances anchor foundation
bolts.

Keywords: foundation, anchor bolt, brittle fractures, tension resistances, bolting.
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Tumomenko M.A. MeTou KOHTPOJIO SIKOCTI pyId B yMOBAaX TipHUY0-30araqyBaibHOTO KOMOIHATY

PosrnsayTOo akTyanpHI mHTaHHSA €(PEeKTUBHOCTI Mmporecy 30aradeHHs 3aii3Hoi pyau. OOIpyHTOBaHO MHUTAaHHS Ba)KJIMBOCTI
knacudikamii pyau Ha MIHEpaJIOrO-TEXHOJOTIYHI PI3HOBUAN. APryMEHTOBAaHO BaXIIHMBICTh YCEPEHHEHHS XapaKTEPUCTHUK
PyAH 3 METON MiHiMi3awil BTpaT KOPUCHOTO KOMIIOHEHTY Ta 30IIBLICHHS CTYICHIO HOro pO3KPUTTS. PO3MIISIHYTO METOIH
KOHTPOJIIO SIKOCTI Py Ha PI3HUX eTanax 30aradeHHs. Y TOMy YHCIi IPUIICHO yBary (i3MYHOMY CTaHy 3ali3a Ha KOHKpET-
HUX CTaJisX MOAPIOHCHHS Ta 30araucHHs Ta BIAMOBiMHIM crierudinti (i3MYHUX MOKA3HUKIB, 10 BPAXOBYIOTHCS Y PI3HUX Me-
Toaax. Po3risiHyTo Qi3nuHy MpUPOAY MOKA3HUKIB PO3MOIIICHH 3aJ1i3HO1 pyAN Ha TEXHOJIOT1YHI Pi3HOBUAM Ta OOIPYHTOBA-
HUI HEraTHBHHMH BIUIMB HEIOINOJPiOHEHOI Ta mepernoapiOHeHOl pyad Ha 3HOC TipHHYO-30aradyBajbHOrO OONAJHAHHI Ta
BTpAaTH KOPUCHOTO KOMIOHEHTY. Ha 0CHOBI po3ristHyTOl iHpOpMaIii chopMyTp0BaHO iX mepeBard Ta HeJONIKH. BussieHo,
1I0 METOJIM KOHTPOJIO PYIU HEJOCTaTHHO PO3BHHYTI Ta 3HAXOAATHCS Ha crafiii mociiukeHHs. TakuM 4MHOM, BKa3aHO Ha-
TIPSIMOK TTOJATBIINX JOCIIIKEHb — PO3BUTOK METOIB KOHTPOIIO PO3KPHUTTS KOPUCHOTO KOMIIOHEHTY Y TBEpiil (hazi mybmu.
Tumomenko M.A. MeTo/ip1 KOHTPOJISI Ka4eCTBA PYABI B YCIOBHAX TOPHOOOOraTUTEIILHOTO KOMOHHATA

PaccMOTpeHO akTyalibHbIe BOIPOCH! 3D (GEKTUBHOCTH Mpoliecca 00oraleHus xKeae3Hoi pyapl. OG0CHOBaH BOIPOC BaKHOCTH
KIacCH(HKAIUKE PYAbl 10 MHHEPAIOr0-TEXHOJIOTHYECKHM Pa3HOBUIHOCTSM. APryMETHPOBaHA Ba)XHOCTh YCPEAHCHHS Xa-
PAKTEPUCTHK PY/bl C LEIBI0 MHHUMH3ALUK TIOTEPh MOJIC3HOI0 KOMIIOHEHTA M YBEJIHUYCHHSI CTCIICHH €ro pacKpbitus. Pac-
CMOTPEHBI METO/Ibl KOHTPOJISL Ka4eCTBa PyJIbl HA Pa3HbIX 3Tanax odorauieHus. B ToMm 4ncie oka3zaHo BHUMaHUE (HU3UUECKO-
My COCTOSIHMIO jKeJie3a Ha KOHKPETHBIX CTaJMsAX M3MENbUCHHs U 000TallleHus: B COOTBETCTBYIOIIEH crienuduke GU3nUecKux
ToKa3aTenei, yIuThIBAEMBIX B Pa3HBIX MeToJax. PaccMoTpeHa ¢usmueckas mpupoia mokasaresield pacipenesieHus KeJIe3HOH
PYyZbl Ha TEXHOJOTHYECKHE PA3HOBUIHOCTH M OOOCHOBAHO HETaTHBHOE BIMSHHE HEAOU3MEIILUCHHON U MEpeU3MeIbYeHHOM
PyIbl Ha U3HOC FOPHOOOOraTHTEILHOrO 00OPYJOBAaHUS U MOTEPH MOJIE3HOr0 KOMIOHEeHTa. Ha oCHOBE paccMOTPEHHOI HH-
(bopmarmu chopMyITUPOBAaHBI UX MIPEUMYIIECTBA U HepocTaTki. OGHAPYKEHO, YTO METOIbI KOHTPOJIS PYABI B ITyJIbIIe HEAOC-
TATOYHO PA3BHUTHI, HC MMCIOT YETKOH KIACCH(PUKALMK M HAXOAATCS Ha CTAIHM HCClieqoBaHHil. TakuM oOpa3oM, yka3aHo
HaNpaBJICHUE JabHCHIIINX

Tymoshenko M. A. Methods of control of quality of ore in the conditions of mountain concentrating combine

Considers current issues of the efficiency of iron ore beneficiation. Grounded the importance of the issue of classification of
ore on the mineralogical and technological species. Argumented the importance of the average characteristics of the ore in
order to minimize the loss of useful component and increase the extent of its disclosure. The methods of quality control at
various stages of ore enrichment are considered. Including their attention to the physical state of iron in specific stages of
grinding and dressing and relevant to the specific physical characteristics taken into account in different methods. The physi-
cal nature of the indicators of the distribution of iron ore on the technological variety and justified negative impact unde-
grindeing and overgrinding ore and ore processing equipment for wear and loss of useful component. Based on the informa-
tion reviewed, formulated their advantages and disadvantages. Found that the methods of control of ore in the pulp underde-
veloped, do not have a clear classification and are under investigation. Thus, indicated the direction for future research is the
development of control methods of the disclosure of useful component in the solid phase of the pulp.

YK 004.891.2

Koros I.A. InTenexryanizamis nporpaMHUX cucTeM Juist GpopMyBaHHS e()eKTHBHHUX TPyl pO3POOHHKIB IIPOTPaMHOTO 3a0e3-
HEeYCHHS

Po3risiHyTO Cy4acHi NPHHLUII Ta METOXI BiJOOPY KaHIMIATIB JUISl BEJIMKUX HMPOTPaMHHX IPOEKTIB, a TAKOXK IX MPAaKTHIHE
3aCTOCYBAaHHS B YMOBAaX Cy4aCHHX IPOrpaMHUX NPOeKTiB. [IpoaHanizoBaHO HayKOBI NPUHLMUIHK (OPMYBaHHS Ta YHIPABIiHHSA
BUPOOHUYMMH KOJICKTUBAMH, OCHOBHI MpodeciiiHi, iHANBIAyanbHi, Mcuxodi3iosoriydi BUMOTH 10 pO3pOOHHKIB ITPOrpaMHO-
TO TIPOEKTY, PO3pOOJICHI CTPYKTYpHI W (PYHKIIOHAJIBHI MOJAENI MPOTPAMHOTO EKCIIEPTHOTO KOMIUIEKCY (HOpPMYBaHHS TPyl
po3poOHuKiB. Takok 3alpONOHOBaHI aNrOPUTMHU (YHKIIOHYBaHHS MTPOTPAMHIX MOYJIB iHTENEKTyalbHOI ciucTemMu. [IpuBe-
JICHO MiJXOIU 10 PO3pOOKH CTPYKTYpH 0Oa3u MaHWX i 0a3u 3HaHb iHTENEKTyalbHOI cucteMd. CQopMyIbOBaHO BHMOTH IO
MIPOTPaMHOTO TIPOEKTY 31 CTOPOHU IIPOMUCIIOBOTO CEPEROBHINA. PO3IIITHYTO 3aX0/IH 10 BIIPOBAIKEHHIO IIPOTPAMHOTO IIpoe-
KTy Yy eKCIIyaTamniiiHe cepeoBHIIE. Y JOCKOHAJICHO METOIH Ta arOPUTMHU (OPMYBaHHS IPYI PO3POOHHKIB JUISl CTBOPCHHS
e(peKTHBHUX IPOrpaMHUX MPOAyKTiB. ONTHMI30BaHO iCHYIOYI (DYHKIIOHANBHI CXeMH i3 Mi00py KaapiB, IPUBEAEHI peKoMe-
Hpauii 10 ontuMizauii po6oTH BiAIIIYy KaapiB Ta MeHEIKepiB i3 BinOopy nepconany. Po3pobieHo kpurepii Binbopy, MOTH-
BalliifHi 3aX0/H, sIKi 30UIBIIYIOTh €EeKTHBHICTh KOMAaHJHOI PO3POOKH Ta SKIiCTh MPOTPAMHOTO MPOLYKTY Y MEKax MPOMHC-
JIOBOTO cepenoBuina. Po3podieHo aBTOMAaTH30BaHy iHTEIEKTyalbHY CHCTEMY BiZOOpY KaHAMIATIB PO3POOHUKIB Ul CTBO-
PEHHS Cy4acHOro e(eKTHBHOTO MPOrpaMHOro 3adesrnedeHHs. [IpakTHYHE 3HAUYCHHS OJICP)KaHUX PE3YJIbTATiB MOJISTA€ y BH-
KOPHCTaHHI po3po0iIeHOl IHTeIeKTyaIbHOI KOMI IOTEPHOI CUCTeMH A (opMyBaHHS e()EeKTHBHUAX KOJECKTHUBIB PO3POOHUKIB
BEJIMKUX MTPOrPAMHUX HPOEKTIB.

Kortos U.A. nTemexTyanu3anyst TPOrpaMMHBIX CHCTeM Ui popMupoBaHus 3P(EKTHBHBIX TPy pa3pabOTYNKOB MPO-
TPaMMHOTO 00eCTICUCHUS

PaccMOTpeHBI COBpeMEHHbIEC NIPUHIMUITEI 1 METOIBI 0TOOpa KaHJUIATOB JUIsl KPYIHBIX IPOIPAMMHBIX IPOEKTOB, a TAKKe UX
HPAaKTHYECKOE NPUMEHEHHE B YCIOBUAX COBPEMEHHBIX NMPOIPaMMHBIX MPOEKTOB. [IpoaHaIn3upoBaHbl Hay4HbIC TPUHLMIIbI
(opMHpPOBaHUA M YIPABICHUS NPOM3BOACTBEHHBIMH KOJIEKTHBAMH, OCHOBHBIC NPO(ECCHOHANIbHBIC, WHIMBHUIYaJbHbIE,
ncuxoduznonornyeckue TpeOOBaHUSA K pa3pabOTIMKAM MPOTPaMMHOTO TPOEKTa, pa3pabdOTaHBl CTPYKTYPHBIE W (PYHKIIHO-
HaJIbHBIE MOJEIH IPOrPAMMHOI0 SKCIIEPTHOTO KOMIUIEKca (OPMHUPOBAaHMS IPyNn pa3paboTynkoB. TarKke MPeiokKeHbI aj-
TOPUTMBI (DYHKIIMOHHPOBAHUS IPOTPAMMHBIX MOMYJICH MHTEIUIEKTYyalbHON CHCTEMBI. [IpHBe/leHBl MOAXOoABl K pa3paboTke
CTPYKTYpHI 0a3bl JaHHBIX W 0a3bl 3HAHWI HHTEUIEKTyaIbHOH cucTteMbl. ChopMynupoBaHbl TpeOOBaHHS K IMPOrPAMMHOMY
HPOEKTY CO CTOPOHBI IPOMBILUIEHHON cpebl. PaccMOTpeHb! Mephl 110 BHEAPSHUIO IIPOrPAMMHOT0 MPOEKTA B dKCIUTyaTary-
OHHOE cpely. Y COBEpIICHCTBOBAHbI METOABI M aITOPUTMBI ()OPMHUPOBAHUS TPYII Pa3pabOTYNKOB [UIsl co3aanus dpdexTrs-
HBIX [POrPaMMHBIX NPOLYKTOB. ONTUMHU3UPOBAHBI CYIIECTBYIOIME (yHKIMOHAIBHBIE CXEMBI 110 OAOOPY KaapoB, MPUBE-
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JIeHbl PEKOMEHJALUH 110 ONTUMHU3ALHMK PAabOThI OT/ENa KaJpOB U MEHEMKEPOB 1o 0TOOpY nepcoHana. PazpaboTanbl kpute-
puu 0TOOpa, MOTHUBALMOHHBIC MEPONPHUSATHS, KOTOPbIE YBEINYUBAIOT 3()(PEKTUBHOCTh KOMAaHJHON Pa3pabOTKH M KauecTBO
MPOrpaMMHOTO NMPOJYKTa B paMKax NMPOMBILUICHHOH cpelibl. Pa3paboTana aBTOMaTU3MPOBAHHAS HMHTEIUICKTyaJIbHAsE CHCTEMA
0oT0Opa KaHIUAATOB pa3pabOTYMKOB AJISl CO3MAHUS COBPEMEHHOTO 3(h(eKTHBHOTO mporpaMMHOro obecredeHus. [IpakTude-
CKOC 3HAUCHHE MONYYCHHBIX PE3YJIbTATOB 3aKIOYACTCS B HCIIOJIb30BAaHUM pa3pab0TaHHON HHTEIICKTYalbHOW KOMIIBIOTED-
HO#t cucteMsl it hopmupoBanus 3GGEKTUBHBIX KOJUICKTHBOB Pa3pabd0OTYMKOB KPYITHBIX IPOrPAMMHBIX POCKTOB.

Korov L A. Intellectualization software systems for efficient software development team

The modern principles and methods of selection of candidates for large software projects, as well as their practical applica-
tion in a modern software projects. We examine the scientific principles of management and production teams, basic profes-
sional, individual, physiological requirements for software developers of the project, designed the structural and functional
model of the complex formation of expert software development teams. Also proposed algorithms of intelligent system soft-
ware modules. Presents approaches to the development of the database structure and knowledge of the intellectual system.
The requirements for the software project by the industrial environment. Considered measures to implement a software pro-
ject in the operational environment. Improved methods and algorithms of formation of groups of developers to create effec-
tive software products. Optimize existing functional schemes of recruitment, are recommendations for optimization of the
HR managers and recruitment. The criteria of selection, motivational activities that increase the efficiency of team develop-
ment and the quality of the software package within the industrial environment. The automated intelligent system for select-
ing candidates-developers to create modern, efficient software. The practical significance of the results is to use the IP devel-
oped a computer system to form effective teams of developers of large software projects.

VK 519.6:371.214

Mopxys B.C., Bypnacos I1.B. Po3po0ka cucremn ynpaBiiHHS pecypcaMy BUILY IIPH CKJIaJaHHI PO3KJIaLy 3aHATh
P03p0o06IIeHO CTPYKTYpHY CXEMy Ta aJlrOPUTM (PyHKIIOHYBAaHHSI CHCTEMH OIIEPATUBHOIO YIIPABIiHHS PeCypcaMH BHILY, 0c00-
JIMBOCTSIMU SIKOI € AMHAMIYHE MO€HAHHS aBTOMATHYHOIO PEXHUMY CKJIQJQHHS PO3KIany 3 pydHuM. [Ipy HEMOXKIMBOCTI 1Mo-
JaJIbIIOr0 aBTOMAaTHYHOTO (POPMYBAHHS PO3KIIaay Yepe3 )KOPCTKI 0OMEKESHHs, BUKOHYEThCS iX aBTOMAaTHYHE ITOM’SIKIICHHS.
3a HEMOXKJIMBICTIO aBTOMAaTHYHOTO MOM SIKIICHHS OOMEXeHb, a00 3a IHIIMX HOTPeO iX MOXKIMBO MOM’SIKIINTH BPYYHY Y
npoleci CKiIafanHs po3kiany. B y3aransHeHuil KpuTepiil BpaxyBaHHsI iHTEPECIB CTYACHTIB BXOSTh YOTHPH YaCTKOBHX KPH-
TepiiB ONTUMAIBHOCTI: YUCIO "BiKOH" Y PO3KIa[l HaBYAIbHUX TPYI, OallaHC HABAHTAKCHHS B PO3KIAl HAaBYAIBHUX TPYI,
BUKOHAHHS NPABUJI yrPYIOBAaHHS 3aHATH 110 JHSIM TIDKHIO, BAKOHAHHS NPABHJI YIPYIOBaHHS 3aHATh [0 MOPSAKY 3aHATH B
onuH aeHb. Jlo ckilagy KpUTEpilo BpaxyBaHHS iHTEPECiB BUKJIAJadiB BXOAATH HACTYITHI YACTHHHI KpHUTepil: ucio "BikoH" y
PO3KJIaJii BUKJIa1a4iB, BUKOHAHHS OOMEKEHHS Ha MaKCHMaJbHE YHCIIO 3affHATHX JHIB Y THXKICHb JUIs BUKJIA1a4iB, BUKOHAH-
Hsl OOME)XEHHS Ha MiHIMaJIbHE YHCIIO 3aHATH Y JOBUIBHUH JICHb TYDKHS JUIS BHKJIAJadiB, 0COOMCTI MOOakaHHS BHKIJIANayiB.
V3aranbHeHHI KpUTEpiii ONTUMAIBHOCTI PO3KJIAy BUKJIAIAuiB BPaXOBY€ CTYIIHb ONTHMAIbHOCTI IHAMBITyalbHOTO PO3KIiIa-
1y KOXHOTO BHKJIaaada. JIist KiTbKiCHOTO MOPIBHSHHS Ta PaH)KyBaHHS YaCTKOBUX KPUTEPIiiB ONTUMAIBHOCTI BBOAUTHCS YHC-
JIOBHI €KBIBAJICHT CTYICHS BAXKINBOCTI KOXKHOTO YaCTKOBOT'O KPUTEPiI0 ONTUMAIBHOCTI.

MopkyH B.C., Bypuacos Il. B. Pa3paboTka cucteMsl ynpaBieHus: pecypcaMy BUILY IPU COCTABICHUH PACTIHCAHUS 3aHATHI
PaspaboTaHa CTpyKTypHasi cxeMa M aJroput™ (pyHKIHOHHPOBAHHS CHCTEMbI ONEPATHBHOIO YHPABICHHUS PECYypCaMH BHUILY,
0COOCHHOCTSIMH KOTOPOH SIBJISICTCS] TMHAMUUECKOE COUETAaHHE aBTOMATHYECKOTO PeXHMa CKIIaAbIBaHHS PACIHCAHUS C pyd-
HbIM. IIpH HEBO3MOXKHOCTH JAJIbHEHIIET0 aBTOMAaTHYECKOro ()OPMHUPOBAHMS PACIIMCAHMS YEPE3 KECTKUE OrPaHUYCHHMS, BbI-
HOJIHSIETCS UX aBTOMATHYECKOE CMsrYeHne. 32 HEBO3MOXKHOCTBIO aBTOMAaTHYECKOT0 CMSTUCHHUS OrpaHUYEeHHH, WU TIPH JpY-
I'HX MOTPEOHOCTSAX MX BO3MOXKHO CMSTYHTh BPYYHYIO B IIPOLIECCE CKIIAJIBIBAHMS paciiucaHus. B 0000IeHHBII KpuTepHit
y4eTa MHTEPECOB CTYAEHTOB BXOJIT YEThIPE YACTUYHBIX KPUTEPUEB ONTHMAIBHOCTH : YUCIIO "OKOH" B paclMCaHuy yueOHbIX
rpyni, 6ajgaHc Harpy3KH B PAaclMCaHHU Y4EOHbBIX TPYII, BBINOJIHEHHS IPABHI TPYIIIUPOBKH 3aHATHII 110 JHSAM HeJene, Bbl-
MOJIHEHHUE MPaBHJI IPYIIIMPOBKY 3aHATHHI 110 IOPSIIKY 3aHATHH B OAUH JEHb. B cOCTaB KpuTepus yueTa HHTEPECOB Iperoaa-
BaTeJied BXOJAT CICIYIOIINE KPUTEPUH YacTel : yuciio "OKOH" B PacHMCaHUU NPENo/iaBaTeNeH, BHITOJIHEHHS OrPaHMYCHUS
Ha MaKCHMAaJIBHOE YHCJIO 3aHSTHIX JHEH B HEIENIO IS IIperoiaBartesiei, BEIOIHEHNE OTPaHNYCHUS] HA MUHUMAaJIbHOE YHCIIO0
3aHATHHA B MPOU3BONBHBIA ICHb HEACTH IS MPEIoJaBaTeNeH, INIHbIe TOXKeTaHus npenogasareneii. OO0OImEHHbIH KpuTe-
puil ONTHMAJIBHOCTH pAaCHHCaHUs IIpernojaBaTeneil YYUTHIBACT CTENEHb ONTUMAIbHOCTH WHIMBUIYANbHOTO PaCHHCaHUS
Ka)X10ro npernoaasatess. s KOIHYeCTBEHHOTO CPABHEHUS U PAH)KMPOBKH YaCTHYHBIX KPHUTEPHUEB ONTUMAIIBHOCTH BBOAUT-
Csl YMCJIOBOW SKBUBAJICHT CTEIICHH BOYKHOCTH KaXKIOTO YACTHYHOTO KPUTEPHsI ONITUMAIBHOCTH.

Morkun V.S., Burnasov P.V. Development of control system by resources hang at the stowage of curriculum of
employments

A flow diagram and algorithm of functioning of the system of operative management resources is worked out hang, the
features of which is dynamic combination of the automatic mode of stowage of time-table with hand one. At impossibility of
the further automatic forming of time-table through hard limitations, their automatic softening is executed. After
impossibility of the automatic softening of limitations, or at other necessities them it is possible to soften by hand in the
process of stowage of time-table. In the generalized criterion of account of interests of students enter four partial criteria of
optimality : number of "windows" in the curriculum of educational groups, balance of loading in the curriculum of
educational groups, implementations of rules of groupment of employments on days to the week, implementation of rules of
groupment of employments in order of employments in one day. In the complement of criterion of account of interests of
teachers the next criteria of parts enter: number of "windows" in the curriculum of teachers, implementations of limit on the
maximal number of busy days in a week for teachers, implementation of limit on the minimum number of employments in
the arbitrary day of week for teachers, personal wishes of teachers. The generalized criterion of optimality of curriculum of
teachers takes into account the degree of optimality of individual curriculum of every teacher. For quantitative comparison
and pamxupoBku of partial criteria of optimality the numerical equivalent of degree of importance of every partial criterion of
optimality is entered.

YIK 535.434
Pyns 10.C., Paguenxo U.C., Manunosckasa C.HU., Beaono:xkko B.FO. O pnussHum GOpMBI U CTPYKTypBl HAHOYACTHUIT Mar-
HUSI Ha CIIEKTPBI IOIJIOIIEHHS CBETa
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B Hacrosiiee Bpemst ocoboe BHUMaHHE yJIeIsI€TCs BOMPOCY MOMyYEHHUs U U3Y4YEHHSI CBOMCTB KOJUIOMAHBIX YaCTUI] METAIIOB
HAaHOPa3MEPHOro Juana3oHa. HaHo4acTHIbl HMEIOT OOJBIIYIO TIOBEPXHOCTHYIO IUIOLIAMb, a, CJISA0BATEILHO, OOJIBIIOE YHC-
JI0 aTOMOB, PACTIONIOKEHHBIX Ha 3TOH MOBEPXHOCTH. Hammare 60ibIIoro 4ucia MpUIOBEPXHOCTHBIX aTOMOB B HAHOYACTHIAX
MIPUBOAUT K TOMY, YTO YACTHII MPOSIBISIIOT COBEPIICHHO YHUKAIbHBIE (PU3HKO-XMMHYECKHE CBOMCTBA, B TOM UHCIIE BBICO-
KyI0 KaTATHTHIECKYIO0, OaKTepPHIIHIHYI0, aHTHKOPPO3HOHHYIO aKTUBHOCTb.

HanouacTtuis! Maraust, Kak ¥ HAHOYACTHIB! APYTUX META/UIOB, 00JaJal0T CBOMCTBAMHM, KOTOPBIC OTJIMYAIOTCS OT CBOMCTB
MacCHBHOTO MarHusi. CBOHCTBa HAHOYACTHI] METAJLIOB 3aBUCAT OT (POPMEIL, pa3Mepa ¥ METOIOB MX HOITYUYCHUS.

B MaccHMBHOM COCTOSHMM MarHWi SIBJISITCS! IIPOYHBIM U JIETKUM MatepuaioM. [103ToMy OH MOXXeT ObITh MCHOJIB30BAaH BO
MHOTHX MPOM3BOACTBAX, B TOM YHCJIE U B a9POKOCMHYECKOH, aBTOMOOMJIBHON NMPOMBIIIJICHHOCTH. Maruuii oTHOCUTCS K
BHYTPUKJIETOYHBIM OnoMmeTaiaM. OH BIMSET HA yIIIEPOAHBIN, OENKOBBINA U MUOUIHBIN 0OMeH. Kpome Toro, maruuii urpaer
Ba)XKHYIO POJIb B TIPOIIECCAaX CHHTE3a M TPAHCIIOPTA SHEPTUH. JJaHHBIH OnoMeTalT BO3eHCTBYET Ha HEPBHYIO, CEPIAETHOCOCY-
JHCTYIO CHCTEMBI, XKEITy I0THO-KHIIETHBII TPAKT.

B Hacrosimeir paboTe BBIYHCIEHBI CIIEKTPAIBHBIE 3aBUCUMOCTH KOA(PPHUIIUEHTOB OCIa0ieHns cBeTa cheponJaTbHBIMU Yac-
THOAMH MarHus B kpuctaute MgF, u Gensune. IIpu BEMHCIICHUSX HCHONB30BAINCH CIEAYIONINE BEIWYMHBL JUI MarHUs
TUIA3MEHHAA YacTOTa )2 =137,0903¢ *; YACTOTA PENAKCALMH JIEKTPOHOB MPOBOIMMOCTH 271’ =0,05455-10"¢7!; cKOpOCTB

Depmu U, =1,2554-10" nm/c. Jlns chepuueckux vactuu Marius B MgF, 4, =250 uM, a s cuctembl 6ensun-Mg A, = 275

HM. JInst ydera pasmMepHbiX 9Q(hEKTOB JUls JUTHIICOMAANBHBIX YacTHIl dddexTiBHbIH paauyc chepsl R, =3/ 4B . Jlna cuc-

TeMBbl «OeH3MH-Mg» BBIUMCICHHBIC CIIEKTPbI CPABHUBAIOTCS € IKCIEPUMEHTAIBHBIMH.

Ki1toueBble cj10Ba: HAHOYACTHIIBI MarHus, Gopma, CTPYKTypa, CIIEKTPbI IOTJIOIIEHHS, OKPYIKAIOLIas cpe/a.

Pyns 10.C., Paguenko 1.C., Maannoscnka C. L., Beaono:kko B. 1O. IIpo Bruus ¢gopmu i CTpyKTypH HaHOYACTOK MAarHilo
Ha CNEKTPH HOTJIMHAHHS CBIT/Ia

V nannit yac oco0nKBa yBara INpHIUIIETHCS IMTAHHIO OTPUMAaHHS Ta BUBUSHHS BIACTHBOCTEH KOJOIIHUX YaCTHHOK METalliB
HaHOPO3MIpHOTO Jiana3oHy. HaHoYacTK MaloTh BEJIUKY TIOBEPXHEBY ILUIOILY, a, OTXKE, BEJIMKE YHCIO aTOMIB, PO3TallIOBAHMX
Ha 1iit moBepxHi. HasBHICT BENUKOI KiNIbKOCTI IPUIOBEPXHEBUX aTOMIB B HAHOYACTHIAX MPU3BOJMUTH 10 TOTO, L0 YaCTHH-
KU TIPOSIBISIIOTH aOCOJIOTHO YHIKaNbHi (Di3UKO-XiMi4HI BIACTHBOCTi, B TOMY YHCJi BHCOKY KaTaliTU4HY, OaKTEpHLHUIHY,
AQHTUKOPO31iHY aKTHBHICTb.

HaHowacTky MarHiro, sIK i HAHOYaCTHHKH IHIIMX METaJIiB, BOJOAIIOTH BIACTUBOCTSIMH, SIKi BiIPi3HSIOTHCS Bijl BIACTHBOCTEH
MacHBHOTO MarHilo. BiracTHBOCTI HAHOUaCTHHOK MeTaJIiB 3aIeXaTh BiJ popMu, po3mipy i METOAIB IX OTPUMAaHHS.

Y MacHBHOMY CTaHI MarHiif € MIIHUM 1 JIETKUM MaTepianoM. ToMy BiH Mo)ke OyTH BHKOpPHCTaHUH y 0araTbox BUPOOHUII-
TBaX, y TOMy 9YHCHIi i B aepOKOCMIUHii, aBTOMOOUIBHIH NMPOMHUCIOBOCTI. MarHiili BITHOCUTBCS 10 BHYTPIMIHBOKIITHHHAM
OiomeraniB. BiH BrjiMBae Ha ByTJICICBUM, OUIKOBHUIL 1 imigHuil 0OMiH. Kpim Toro, MarHiii Bimirpae BaXJIuBy pojib Y MpoIie-
cax CHHTe3y 1 TpaHCIopTy eHeprii. Jlanunit 6iomeTan BIUTMBaEe Ha HEPBOBY, CEPLIEBO-CYIMHHY CUCTEMH, IITYHKOBO-KHIIIKOBHI
TpAaKT.

V wiit po6oTi obumcIeHi CeKTpajIbHi 3aneXHOCTi KoedillieHTiB ocnabieHHs cBiTia chepoifalbHUX YacTKaMH MarHio B
kpuctami MgF2 1 GemsuHi. [lpum OOYMCICHHAX BHUKOPHCTOBYBAJIMCS Taki BEIMYMHHU: JUIA MAarHifo IUTa3MOBa YacTOTa

a); =137,0903¢?; wdacToTa penakcaiuii eIEKTPOHIB  MPOBiTHOCTI >1=0,05455-10"¢""; mBHAKicTE  Depwmi
7; ’

Up =12554- 10" mm/c. Jlns cdepruHEX YacTHHOK MarHiio B MgF, A,, = 250 HM, a 1 cicTeMu GeH3HH-Mg A,, = 275 HM.

Hust o6niky po3MipHHX eeKTIB IJisl eicoifadbHIX YacTHHOK edekTuBHUil paaiyc chepu. s cucremn «OeH3nH-Mg»
00YHCIIEeH] CIEKTPH MOPIBHIOIOTHCS 3 €KCIIEPUMEHTAIbHUMH.

Ki11040Bi c/10Ba: HAHOUACTHHKH MarHiro, popma, CTpyKTypa, CIIEKTPHU MOIIMHAHHS, HABKOJIMIIIHE CEPEIOBHUIIIC.

Rud Ju.S., Radchenko L.S., Malinovskaja S.I., Belonozk0 V.Ju. About influence of form and structure of HaHowacTuI of
magnesium on the spectrums of absorption of light

Currently, special attention is paid to the preparation and study of the properties of the colloidal nano-sized metal particles
range. The nanoparticles have a large surface area, and therefore, a large number of atoms located at the surface. The large
number of surface atoms in nanoparticles leads to the fact that the particles exhibit a very unique physical and chemical prop-
erties, including high catalytic, bactericidal, anti-corrosion activity.

Magnesium nanoparticles as the nanoparticles of other metals have properties that differ from the bulk properties of magne-
sium. The properties of metal nanoparticles depends on the shape, size and methods for their preparation.

In the massive state of magnesium is strong and light material. Therefore, it can be used in many industries, including the
aerospace, automotive industry. Magnesium belongs to the intracellular biometals. It affects the carbon, protein and lipid
metabolism. In addition, magnesium plays an important role in the synthesis and transport of energy. This biometals affects
the nervous, cardiovascular system, gastrointestinal tract.

In this paper we calculate the spectral dependences of the light attenuation spheroids magnesium MgF, crystal and gasoline.
In the calculations, the following quantities: for magnesium plasma frequency; the frequency o’ =137,0903¢ % of relaxation

of conduction electrons 2%20705455.10156*1; Fermi velocity U, = 1,2554-1015 . For spherical particles of magnesium

MgF, 4,, = 250 nm, and a system for gasoline-Mg 4,, = 275 nm. To take into account the size effects for ellipsoidal particles
the effective radius of the sphere R, =3/ 4B . For a system of "gasoline-Mg» calculated spectra are compared with experi-

mental.
Keywords: magnesium nanoparticles, the shape, the structure, the absorption spectra, the environment.

YK 681.5:622.2
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Mopxkyn B.C., Tpous B.B., [Tapaniok /I.H. Uurteprnperanust KOCBEHHOI HH(OPMALUK AJIs TIOCTPOSHHST MOJICTH Te0JIOTH-
YeCKOH CTPYKTYpbI IPH aBTOMATH3ALMH [IPOLIecca YIPaBICHUs OypEeHHEeM Pa3BeIOUHbIX CKBAXKHH

PaccMOTpeH METO[| MHTEPIPeTalii KOCBEHHOI MH(GOPMALMH IS OCTPOCHUS. MOJEIH Te€0JIOTHYECKOi CTPYKTYpPBI B IIPO-
necce OypeHHs ¢ LEJbI0 MOBBILICHNS KayecTBa aBTOMATHYECKOTO YIPAaBICHHUsS NaHHBIM mnpoueccoM. s ¢opMupoBaHus
MOJIEITH T'€0JIOTHYECKOM CTPYKTYPBI PY/IHOI MOPOABI IPEATIOKEHO MTPH 00paboTKe U aHANIN3e TeKylieH HHpopManun 06 ome-
PaTHBHBIX XapaKTEPHCTUKAX Hpoliecca OypeHHs HCIOIb30BaTh aIfOPUTMbI KJIaCTEPHU3ALUN TaKHX XapaKTEPHCTUK IIpolecca,
KaK KPYTSIIHA MOMEHT M CKOPOCTh OypEHHUs, YTO MO3BOJIMT PACHO3HATH PA3HOBHUIHOCTh OYypHMOI B JaHHBIH MOMEHT HOPO-
npl. OriepaTHBHOE PacliO3HABAHKME TEXHOJOIMYCCKUX PAa3HOBUAHOCTEH PyIHON MOPOABI HA OCHOBE KIIACTEPH3AlMH KOCBEH-
HbBIX IPHU3HAKOB, MOJIYYCHHbBIX B PE3yJIbTaTe MOHUTOPHHIA IIpoliecca OypeHHs, HO3BOJIUT HOBBICUTh TOYHOCTh aBTOMATH3HU-
POBAHHOTO YIpaBJICHUs OypeHHEM 3a CHET MCIIOJIb30BaHUS PACIIMPEHHOH reolornieckoil nHGopMauu 06 onpeeneHHbIX
pasHoBUIHOCT:X. [Ipn 00paboTke u aHaNM3e TeKyuied HHPOPMAK 00 ONEepaTUBHBIX XapaKTEePUCTHKAX Mporecca OypeHus
1e7eco00pasHo ¢ Lelblo (HOPMUPOBAHHUS MOJACIH TEOJOTHYECKOH CTPYKTYPhI PYIHOW MOPOABI UCIIONB30BATH PE3yJIbTAThI
KJIACTEpHU3ALMK TAKUX XapaKTEPHCTHK TpoLecca, Kak KPyTSAIINA MOMEHT M CKOPOCTh OYpEHHs, YTO MO3BOJIMT PAacIO3HATh
Pa3HOBHIHOCTH IIOPOJIBI B XO/IE TEXHOJIOIMYECKOT0 MpoIiecca.

KuroueBble cj10Ba: aBTOMAaTH3aLMs OypEHHsI, FEONIOrHYECKast CTPYKTypa, KJIacTepH3aLus JaHHbIX.

Mopxysn B.C., Tpons B.B., Ilapaniok /I.I. Intepnperaunis Henpsimoi iHpopmaii 1uist moOya0BH MOJIEINI TEOJIOTYHOT CTPYK-
TYpH IIPH aBTOMATHU3aLlil IPOLeCy yNpaBiIiHHs OypiHHIM PO3BiTyBalbHUX CBEPIOBUH

Po3risiHyTO MeToA iHTepIpeTalii HenpsiMoi iHpopMaril s moOyI0BH MOJEIi T'e0JI0TiYHOT CTPYKTYpH B Mpoleci OypiHHS 3
METOIO IMiJIBHIIEHHS SKOCTI aBTOMATHYHOTO YIPABIIHHS UM IpoiecoM. J{is ¢popMyBaHHsS MOAEINI Te0NOriuyHOI CTPYKTYpH
PYIHOI MOPOAM 3alpOIIOHOBAHO MpU 0OpoOwLi i aHami3i MOTOYHOI iH(GOpMaLii MPO ONepaTHBHI XapaKTEPUCTUKHU IPOLECY
OypiHHS BUKOPHCTOBYBATH alTOPHUTMH KJIACTEPHU3aLlii TAKUX XapaKTEPUCTUK MPOLECY, IK MOMEHT, 1[0 KPYTHUTD, i IBUAKICTH
OypiHHS, IO JO3BOJIUTH PO3MI3HATH Pi3HOBUJ OYpUMOH B TaHUH MOMEHT IIOPOAN.

OrnepaTrBHE PO3Mi3HABaHHS TEXHOJOTTYHUX PI3HOBHUIIB PyIHOI HOPO/M HA OCHOBI KilacTepH3allii HEMPSIMUX O3HAK, OTPHUMa-
HHUX B pe3yJbTaTi MOHITOPUHTY IpoIecy OypiHHS, TO3BONUTH IJBHIIUTH TOYHICTH aBTOMAaTH30BAHOTO YIPABIiHHS OypiH-
HSIM 32 PaXyHOK BUKOPHCTaHHS PO3IIUPEHO] IeooriyHol iHpopMarii mpo NeBHi pi3HOBUAN.

ITpu 06po6wi i aHamizi MOTOYHOI iH(OpMALlii PO ONMepaTUBHI XapaKTEPUCTUKH Mpoliecy OypiHHs JOLIIBHO 3 METOI0 (hOopMy-
BaHHSA MOJEJi T'€0JIOTIYHOI CTPYKTYPH PYAHOI NMOPOAM BUKOPUCTOBYBATH PE3YJIbTaTH KIAaCTEpH3alLil TAKMX XapaKTEPUCTHK
mpoIecy, SK MOMEHT, IO KpPYTUTh, 1 MIBHAKICTb OypiHHA, IO JO3BOJHTH PO3MI3HATH PI3HOBHI IOPOIM B XOJi
TEXHOJIOT1YHOTO IIPOIIECY.

KuniouoBi c1oBa: aBroMaru3anist OypiHHS, Te0JIOTiYHA CTPYKTYpa, KIacTepU3amis JaHuX.

Morkun V.S., Tron V.V, Paranjuk D.I. Interpretation of indirect information for the construction of model of geological
structure during automation of process of management the boring drilling of reconnaissance mining holes

The method of interpretation of indirect information is considered for the construction of model of geological structure in the
process of the boring drilling with the purpose of upgrading of automatic control this process. For forming of model of geo-
logical structure of gangue it is suggested at treatment and analysis of current information about operative descriptions of
process of the boring drilling to use the algorithms of clusterization of such descriptions of process, as twisting moment and
speed of the boring drilling, that will allow to recognize the variety of drillable presently breed.

Operative recognition of technological varieties of gangue on the basis of clusterization of indirect signs, got as a result of
monitoring of process of the boring drilling, will allow to promote exactness of the automated management the boring drill-
ing due to the use of the extended geological information about certain varieties.

At treatment and analysis of current information about operative descriptions of process of the boring drilling expediently
with the purpose of forming of model of geological structure of gangue to draw on the results of clusterization of such de-
scriptions of process, as twisting moment and speed of the boring drilling, that will allow to recognize the variety of breed
during a technological process.

Keywords: automation of the boring drilling, geological structure, clusterization of data.

VK 622.73: 622.74

Ouiitnuk T.A., Xmeas I.B., Kop:kan 1. A., Oniitnnk M.O. Oco6nBocri npouecy pyznomiaroropku Ha [TAT «ITiBHI'3K»
PosrisiHyTo mpoOneMy HAIIMIIKOBHX CHEPrOBUTPAT IIPH PYAOMIATOTOBII MAarHETHTOBUX KBAapUUTIB ITyOJidHOMY
akiioHepHOMY ToBapHCTBi «IliBHIUHMIT TipHHYO-30aradyBanbHUl KOMOiHATY. {111 JeTanbHOrO BUBYEHHS IIbOTO MUTAHHS HA
nyOIiYHOMY aKuiOHepHOMY TOBapHCTBi «IliBHIYHHH ripHHYO0-30aradyBajibHUNA KOMOIHAT» OyJIO MPOBEICHO reHepalibHE OIl-
poOyBaHHS TEXHOJIOTIYHOI CXeMH Ta BUKOHAHO JIETAIBHE JOCITIKCHHS BCIX MPOAYKTIB Ha MPEAMET PO3KPUTTS MiHEPATBHIX
3epeH. 3a pe3yabTaTaMy JOCHIIKCHHS OYJIM BCTAHOBJICHI KOe(illi€HTH PO3KPUTTS PyIHUX Ta HEPYIHUX MiHEpPANiB 3a BCI€IO
TEXHOJIOTTYHOI0 CXEMOI0 30arayeHHs MarHETHTOBHX KBAapLUTIB Ha TipHUY0-30aradyBalbHOMY KOMOiHaTi, 3po0iieHO aHaii3
Ta CHHTEe3 OoTpuUMaHoi iHdopmamii 1y po3poOKK peKOMEHAaIil 3 BJOCKOHAIEHHS HpOIecy MoApiOHeHHS Ta Kiach@ikaril
pyau Ha koMOiHaTi. BUsBIIEHO Te, IO PO3KPHUTTS € OAHUM 3 TOJIOBHUX (PAKTOPIB, 110 BILIMBAE HAa TPOLECY PYAOMIATOTOBKH
MarHeTHTOBMX KBapLHTIB Ha MyOJiYHOMY akuioHepHOMY ToBapucTBi «IliBHIYHMH ripHHYO-30aradyBajJbHUH KOMOIHATY.
JloBeneHo, mo npu 30aradeHHi KOPUCHUX KOMAJIMH OCHOBHA POJIb NOAPIOHEHHS IIOJISrac B IOBHOMY PO3KPHUTTI MiHEPAIbHIX
3pOCTKIB 3 YTBOPEHHSIM BUTBHUX 3€pPEH KOMIIOHEHTIB JUIA HOAAJIBIIOTO 1X MOALTY 3a (i3UKO-XIMIYHUMH XapaKTePUCTHKAMHU.
Ouneiinnk T.A., Xmear U.B., Kopxkan U. A., Oxaeitnuk M.O. Ocobennoctu mporecca pynonoaroroBku Ha [TAO «Ces-
T'OK»

PaccmoTpena npo0iiemMa n30bITOYHBIX YHEPro3aTpaT IPH PyIONOATOTOBKE MAarHETUTOBBIX KBapIUTOB Ha ITyOIMYHOM aKIHO-
HepHOM obmiecTBe «CeBepHBI TOPHO-000raTUTENbHBIN KOMOUHAT». IS JeTalbHOrO H3y4eHHs 3TOr0 BOIpOca Ha IyOnnd-
HOM aKkuuoHepHOM obuiecTBe «CeBepHbIi FrOpHO-000raTUTENbHBIA KOMOMHAT» OBLIO MPOBEICHO reHepaibHOe OnpoboBaHHe
TEXHOJIOTHIECKOH CXEMBI M BBIIOJIHEHO AETATbHOE MCCIECJOBAaHUE BCEX MPOMYKTOB HA MPEAMET PaCKPBITUS MUHEPAIbHBIX
3epen.[lo pe3ympraTam mccienoBaHus OBUIM YCTAHOBIEHB! KOI((HUIIEHTHI PACKPHITUS PYIHBIX M HEPYJHBIX MUHEPAIOB 110
BCEH TEXHOJIOTHYECKOH cXeMe 00OTaIlleHns] MarHeTUTOBBIX KBAPLIUTOB HAa TOPHO-000TaTHTEILHOM KOMOHMHATE, CleJIaH aHa-
JIU3 U CHHTE3 TIOJy9eHHON HH(pOPMAUH IS pa3padoTKH PeKOMEHAAINI 110 COBEPIICHCTBOBAHHIO NPOIecca N3METbICHHS 1
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Knaccu(UKanKU pyabl Ha KOMOMHATe. BBIABICHO, YTO PACKPbHITHE SIBIACTCS OJHUM M3 IJIaBHBIX (DaKTOPOB, BIMSIOIIMX HA
HPOLIECC PYAONOArOTOBKM MArHETUTOBBIX KBAapLUTOB Ha MNyOJMYHOM aKUMOHEpHOM oOmecTBe «CeBepHbIH TOpHO-
oboraruTenbHbli KOMOMHAT». J[0Ka3aHO, YTO MPU OOOTAIEHHHU IOJIE3HBIX MCKOMAEMbIX OCHOB-HAsl POJIb U3MEIbYCHHUS 3a-
KJIIOYAETCs B MOJHOM PACKPBITUM MHHEPAIBHBIX CPOCTKOB ¢ 00pa3oBaHHEM CBOOOIHBIX 3€pEH KOMIIOHEHTOB IJIs MOCIe-
JYIOLIETO MX pa3esieHus 0 GH3HKO-XUMUYCCKIM XapaKTePUCTHKAM.

Oliinyk T.A., Khmel 1.V., Korzhan I.A., Oliinyk M.O. Features of ore pretreatment at OJSC "Northern MPC"

The problem of excess energy consumption in ore pretreatment of magnetite quartzite at the open joint-stock company
"Northern Mining and Processing Complex" has been considered. For detailed investigation of the issue at the open joint-
stock company "Northern Mining and Processing Complex" the general sampling process of technical flowsheet has been
held and a detailed in-vestigation of all the products in terms of mineral flake disclosure has been made. According to the
investigation results disclosure rates of ore and nonmetal minerals in the whole process scheme for processing of magnetite
quartzites at Mining and Processing Complex have been established, the analysis and synthesis of received information for
the recommendation development to improve the process of ore crashing and classification at the Complex have been made.
It has been revealed that the disclosure is one of the main factors affecting the magnetite quartzites pretreatment process a
open joint-stock company "Northern Mining and Processing Complex". It has been proved that during mineral processing the
primary role of milling lies in full disclosure of mineral aggregates with free flake components formation for the further sepa-
ration according to the physical and chemical characteristics.

VK 622.026:622.271.33

lonox M.B., Kanmycta B.B, CepreeBa A.A. I'eodi3udni criocTepe:xeHHs 3a CTIMKICTIO TipchKUX Hopix Ha Kap’epi Ne 1
TTAT «I'3K»

Po3risiHyTO nMTaHHS 1OB’s13aHI 31 CTIMKICTIO TiPCHKHUX HOPiA NPpH KOMOIHOBaHIH po3poOIi pOTOBHIL, MOKIAMIIB, PyIHUX TiX
a00 IUIBHUILI KOPUCHUX KOMAJIHMH Ta BUOIp HATYpHUX CIHOCTEPEKEHb. ¥ MOBAMH 3aCTOCYBaHHS KOMOIHOBaHHX CIIOCOOIB poO3-
poOKu € 3abe3neueHHs Oe3MeKy BeICHHs! BIAKPUTHX PHUYUX POOIT B 30HI BIUIMBY MiJ3€MHHX PO3p00OK. BukopucranHs st
UX LiTeidl reo(i3uIHUX METOMIB CHOCTEPEIKSHHsI [03BOJISIE ONEPATUBHO, NPH MEHIIMX 3aTpaTax 4acy i KOLITIiB, 3 TOCHTh
BEJIMKOIO MTOBHOTOIO OXapaKTePU3yBaTH MPOLEC 3CYBY IOPiJ B FipCbKOMY MAacHBi, a TAKOX MONEPEIUTH PaNTOBICTh BUHUK-
HEHHSA BOPOHOK Ha 3eMHiil MOBEpXHi. BIMiproBaIbHI CHCTEMH Ui MPOCTOPOBOTO BU3HAYCHHS CTIMKOCTI TiPCHKOTO MacHBY,
MICIIE3HAXO/KCHHS 1 CIIOCTEPEIKEHHS MPH MiA3€MHOMY CHOc00i BUIOOYBaHHS KOPHCHUX KOMAJIHMH 3 POJOBHIIA, MMOKIAIY,
pyaHoro Tina abo IIIBHUNI KOPHCHHX KOMAJIHH Ta MapKIIeHAepChKOTo 3a0e3NedeHHs] BU3HAYCHHS 1 3HOMKH JIOCTYIHUX 1
HEJOCTYIIHHX TiPHUYUX ITyCTOT. BUKOHAHHS METOJIHK CIIOCTEPEKEHb 3HAYHUM YHHOM 3MCHILIYE BIUIMB iHCTPYMEHTAIBHUX
HOXMOOK Ha TOYHICTH PE3yJIbTATIB MOBTOPHOrO HiBentoBaHHs. OJHUM i3 OCHOBHHX JDKEepeNn MOXHOOK, IO BIUIMBAIOTH Ha
pE3yJIbTaTH CIIOCTEPEKEHD, € CTIMKICTh MCOJC3MYHMX 3HAKIB Ta EK30I€HHHX IPOLECiB. BUXOIS4M 3 MOCTABICHHUX 3aBJaHb
OyJ10 mpoBeaeHO pe3oHaHCHO akycThyHe npodintoBanns Ha kap’epi Ne 1 TTAT «III'3Ka». BumiproBaHHs BUKOHYBAIUCS 110
cepii mpodiniB, 3 KPOKOM MiXK TOYKAMH CIIOCTEPESIKESHBb 25 M J03BOJIMIIO BUBYUTH Pi3Hi (i3HKO-MeXaHi4HI BIaCTHBOCTI ripch-
KHX TIOpijI, MpOaHali3yBaTH MiHIIUBICTh HAIIPY>KEHO-I€(POPMOBAHOTO CTaHY TiPCHKOTO MACHBY.

Ilosox H.B., Kanycra B.B., CepreeBa A.A. ['eoduznueckue HaOMIOACHHUS 38 YCTOHYMBOCT TOPHBIX MOPOJ Ha Kapsepe No
1 OAO «II'OK»

PaccMOTpEHBI BOIIPOCHI, CBSI3aHHBIC C YCTOHYMBOCTBIO FOPHBIX MOPOJ IIPH KOMOMHHUPOBAHHOMN pa3paboTKe MECTOPOXKACHHIA,
3aJIeKed, PYAHBIX TEN WM YYaCTKH IMOJIE3HBIX HCKOMAEGMbIX M BBIOOP HATYPHBIX HAGIFOJCHHH. YCIOBUSAMH MPUMEHEHHUS
KOMOMHHPOBaHHBIX CIIOCOOOB pa3paboTKH sBIsieTCsS obecrieueHrHe 6e30MacHOCTH BEICHHS OTKPBITBIX TOPHBIX PabOT B 30HE
BJIMSIHUSA TIO/I3eMHBIX pa3paboTok. Vcronb3oBaHue A1 3THX Liedell reopu3nuecKuX METOJOB HAaOIIOACHHUS I03BOJISIET Olle-
PaTHBHO, IIPH MEHBILIMX 3aTPaTax BPEMEHH M CPEJCTB, C JJOCTATOYHO OOJIBIIOI IOJHOTOH 0XapaKkTepU30BaTh MPOLECC CMe-
LICHHUS TIOPOJI B TOPHOM MAcCHBE, a TAKXKE HPEAYNPeIUTh BHE3AMHOCTh BOSHUKHOBEHHSI BODOHOK Ha 36MHOM MOBEPXHOCTH.
VI3MepuTeIbHbIE CUCTEMbI I NMPOCTPAHCTBEHHOT'O ONPEACNICHHS YCTOIYMBOCTH TOPHOTO MAacCHBA, MECTOHAXOXKICHHE U
HaOJFOICHHS TIPU TTOJ3EMHOM criocobe T0OBIUM MOJIC3HBIX HCKOMAEMBIX ¢ MECTOPOXKACHUS, 3QJICKHU, PYIHOTO TeJla WM yda-
CTKA IOJIE3HBIX MCKOIAEMbIX M MapKIICHepcKoro 00ecieyeHns ONpeIesIeHNs] U ChbeMKHU JOCTYIHBIX U HEJOCTYIHBIX Iop-
HBIX [IYCTOT. BBINOJHEHHE METOAMK HAONIONCHUH B 3HAYUTEIBHON CTENICHH YMEHbIIACT BJIMSHHE HHCTPYMEHTAIbHBIX I10-
IPELIHOCTEH HA TOYHOCTH PE3yJbTaTOB MMOBTOPHOIO HHUBEIHpOBaHWs. OJIHMM W3 OCHOBHBIX HCTOYHHKOB MOTPEIIHOCTEH,
BIIMAIONIMX HA Pe3yJIbTaThl HAOJONCHUH, ABIAETCS yCTOWYMBOCTD T€0IE3MUECKUX 3HAKOB U 9K30TeHHBIX IporieccoB. Mcxons
13 MOCTAaBJICHHBIX 33a4 OBbLJIO MPOBEACHO PE30HAHCHO aKycTHyeckoe mpoduiupoBanue Ha kapbepe Ne 1 OAO «LII'OK».
V3mepeHre BBIMONHSUIUCE 10 CeprUd Npoduiieid, ¢ MaroM MexIy TOYKaMH HaOJOIeHUH 25 M MO3BOJIMIO U3YUHTh pa3iiny-
Hble (PU3NKO-MEXaHUYECKHE CBOMCTBA TOPHBIX MOPOJ, MPOAHATM3UPOBATH U3MEHYUBOCTD HANPSIKEHHO-IE(OPMUPOBAHHOTO
COCTOSIHUSI TOPHOTO MacCHBA.

Sholokh M. V., Kapusta V.V., Sergeeva A.A. Geophysical observations on rock stability in of open pit Ne 1 OAO "CGOK"
The problems associated with the stability of rocks at the combined mining deposits, deposits of ore bodies or station miner-
als and choice of field observations. Terms of use combined methods of development is the security of open mining opera-
tions in the affected area of underground development. The use for this purpose geophysical methods of observation can
quickly, with less expenses of time and money, with a fairly large shift fullness process described species in mountain ranges,
and to prevent surprise appearance of craters on the Earth's surface. Measuring systems for spatial definition of stability
mountain, location and observations from underground mining of deposits, deposit, ore body or station minerals and survey-
ing software identification and recording accessible and inaccessible mine voids. Execution methods of observation signifi-
cantly reduces the impact of instrumental errors in accuracy of re-leveling. One of the main sources of errors that affect the
results of observations, is the stability of geodetic marks and exogenous processes. Based on the tasks conducted resonant
acoustic profiling the career number 1 OAO "CGOK". Measurements were performed on a series of profiles of the step be-
tween points of observation allowed 25 m explore various physical and mechanical properties of rocks, to analyze the vari-
ability of the stress-strain state of rock massif.
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