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Crynnik ML.I., Kaninivenko B.O., Xispenko O.51., Kaginivenko O.B., I'pumenko M.A., Teasanusos B.O. Po3poOka Ta
JIOCIIIJKEHHST TeXHOJIOT1] BiAIIpaIIOBaHHS 3amaciB GJIOKIB i3 3aCTOCYBaHHSIM KOMOIHOBAaHOTO BUCOKOIHTEHCHBHOTO BHUITYCKY
pynu

barati 3ani3Hi pyau Ha maxtax KpuBopisskoro 3amizopyaHoro 0aceiiHy BuaoOyBaeThesl pisHUMH BapiaHTaMH CHCTEM IifIo-
BEPXOBOr0 OOBAJCHHS Py Ta BMILIYIOUUX MOPIJ Ta IMiJIOBEPXOBO-KAMEPHUMH CHCTEMaMH PO3pOOKH.AHaNI3 CTaTUCTHY-
HHX JaHHX 32 OCTaHHI JIeKIbKAa POKIB ITOKa3ye, IO 3 MOHIKCHHIM PIBHS TIPHUYUX POOIT MPOCITIAKOBYETHCS TEHACHIIS 10
3MEHIICHHS 3aCTOCYBaHHS CUCTEM PO3POOKH 3 BIAKPUTUM OYHCHHM MPOCTOPOM 1 30LTBIICHHS YaCTKH CHUCTEM 3 OOBaJICHHSM.
Taxwii mepepo3noIia BiICOTKOBOTO BiHOLICHHS CHCTEM PO3POOKH BUKIMKAHUI 301TBIICHHAM HAIPYKEHOTO CTaHY MACHBY
31 30UTBIICHHSM TIIMOWHU TIPHUYHX POOIT, IO CYNMPOBOKYETHCS CaMOOOBAJICHHIM MOKPIBIIi KaMep Ta MiKKaMEPHUX I[iTH-
KiB. IIpu 11bOMY BHITYCK i JOCTaBKy pyAM 3AIHCHIOIOTH CKPEIIEPHHMH YCTAHOBKAMH, SIKi HE BiJIIOBIAIOTh Cy4aCHUM BHMO-
raM sIK 3a YMOBaMH IIpalli Ta TEXHIKH OE3MEeKH, TaK i 3 TOYKH 30py HU3BKOI MPOIYKTHBHOCTI poOiT. 3apa3 IIaHy€eThCS TEXHi-
YHE IIEPEOCHANICHHS IIAXT i3 3aCTOCYBAaHHAM CaMOXIiJHHX HABAaHTAXXyBaJIbHO-IOCTABOYHHX MalinH. Yepes 1e po3pobka ta
JIOCITI/KCHHSI BapiaHTIB CHCTEMH PO3POOKH MiJIOBEPXOBOr0 OOBAJICHHSIHA JaHH Yac sBIsiE COOOI0 aKkTyalbHE 3aBjaaHHs.B
CTaTTi HABEACHO KOPOTKY XapaKTEPUCTHKY OCHOBHHUX HEIOJIKIB ICHYIOUHX CHCTEM IIiMOBEPXOBO OOBAJICHHS, Ta IPOBEACHO
X KOpPOTKE MOPIBHSAHHS 3 aHAJOTIYHHUMHU CHCTEMaMH IIiIIOBEPXOBOr0 OOBAaJCHHS sIKi BUKOPHUCTOBYIOTHCS 33 KOPZOHOM, i
JI03BOJISIIOTH 3aCTOCOBYBATH HOTYXKHY CaMOXiJJHY HaBaHTa)KyBaJIbHO-OCTABOYHY TEXHIKY, & TAKOXX IPUYUHI HEMOXKIUBOCTI
iX BHKOPUCTAaHHS Uil pO3pOOKH POJOBHUIN B YMOBAaxX IMOKIAAiB MpUpoaHO-OaraTux pyn Kpusopispkoro 3amizopyaHoro Oa-
celiny. HaBezeHo ommc 3ampornoHOBaHOi CHCTEMH PO3POOKH MiIMOBEpXOBOr0 OOBAJICHHS PyIH Ta BMIIYIOUMX ITOPiX 3 Bif-
OilfKOI0 pyIU Ha BEPTHKAIGHHN KOMIEHCAIIMHUI MPOCTIp i3 3aCTOCYBaHHSAM KOMOIHOBAHOTO BHITYCKY Ta JOCTaBKH Pyad
CKpCIICPHIMH yCTaHOBKAMU Ta CAMOXIIHUMH HABaHTa)KyBaJbHO-JOCTABOYHUMHU MAIIMHAMH Ta MOJAHO 3arajlbHUH BHIJISL
cucreMu. [IpHBOIATHCS PE3yJIbTATH SIKI OTPUMAHI ITiJl Yac MPOBEACHHS J1a00PaTOPHOTrO JOCIIKCHHS 3alPOIIOHOBAHOTO Ba-
piaHTy MiANOBEpXOBOr0 OOBAJICHHSI, @ TAKOXK HOTO SIKICHI Ta KITbKICHI MOKa3HUKHU Ta ONTHMAJIbHI TapaMeTpH IHUIIA.
Kuarouosi ciioBa: minnoBepxose obBanenus, camoxiani HIIM, ckpenepHi yCTaHOBKH, BHITYCK PY/H, BUIyYSHHS YUCTOI PyIH,
IHTEHCHBHICTH BiJPOOKH.

Crynuuk H.W., Karnnuyenko B.A., XuBpenko O.51., Kamnnuuenko E.B., I'pumienko M.A., Teasnués B.A. Pa3pabot-
Ka M HCCIIeJOBAHHE TEXHOJIOTMHM OTPAaOOTKH 3amacoB OJOKOB C MPUMEHEHHEM KOMOWHHPOBAHHOI'O BBICOKOMHTEHCHBHOIO
BBIIyCKa Py Ibl

Boratble *keyie3Hble PyAbl Ha mIaxTax KpHBOPOXKCKOTO XKeJe30pyAHOro OacceiiHa MOOGBIBAIOTCS Pa3iMYHBIME BapHaHTAMH
CHCTEM IIOJIPTAJHOTO OOPYIICHHS PYAbl U BMCLIAIOMINX MOPOJ M MOJITAKHO-KAMEPHBIMH CHCTEMaMH pa3pabOTKH. AHAIH3
CTATUCTHYECKUX JaHHBIX 32 MOCJIEAHUE HECKOJBKO JIET MOKa3bIBACT, YTO C MOHWKEHHUEM YPOBHS FOPHBIX paboT MPOCIISHKHU-
BaeTCs TEHICHLMA K YMEHbIICHUIO IPUMEHEHHS CUCTEM Pa3pabOTKH C OTKPBITHIM OYUCTHBIM IIPOCTPAHCTBOM H yBEIIMYCHUE
nonu cucreM ¢ obpyuieHneM. Takoe mepepacnpeieleHue IPOLEHTHOr0 COOTHOLICHUS] CUCTEM Pa3pabOTKU BBI3BAHO YBEIIH-
YEHHEM HANPSHKCHHOTO COCTOSIHHS MacCHBa C yBEJIMYCHHUEM IIyOUHBI TOPHBIX paboT, YTO COMPOBOXKIACTCS CaMOOOPYICHHU-
€M KpPOBJIM KaMep M MEXIyKaMEpHBIX LEIUKOB. IIpH 9TOM BBIMYCK M JOCTaBKY PyIbl OCYILECTBISIOT CKPEHEPHBIMHU yCTa-
HOBKaMH, KOTOPbIC HE OTBEYAIOT COBPEMEHHBIM TPEOOBAHMSAM KakK IO YCIOBUSM TPyJa M TEXHHKH 0E30MaCHOCTH, TaK U C
TOYKH 3PEHHUSI HU3KON MPOM3BOJUTENRHOCTH pabotr. Ceifvac IIaHUPYETCsl TEXHUYECKOE MMePEOCHAICHHE [IAXT C IPUMEHe-
HHEM CaMOXOJHBIX MMOrPy30YHO-I0CTaBOYHBIX MaliH. [103TOMy pa3paboTKa M HCClIeOBaHHE BapHAaHTOB CHCTEMBI pa3pa-
OOTKH MOAITAKHOIO OOPYLICHUS B HACTOsIIEe BpeMs HpecTaBisieT co0oil akTyanpHyo 3a1auy. B craTbe npuBeneHo kpar-
KYIO XapaKTepPUCTHKY OCHOBHBIX HEJOCTATKOB CYIIECTBYIOIIMX CHCTEM MOAITAKHOIO OOPYIICHHUS, ¥ IPOBEJICHO MX KPAaTKOE
CpaBHEHHE C AHAIOTMYHBIMHM CHCTEMaMHM IOJITAXKHOTO OOPYIICHHS, KOTOphIC HMCIOJIB3YIOTCS 32 PyOeKOM, U IO3BOJISIOT
HCTIONB30BATh MOIIHYIO CAMOXOIHYIO MOTPY30YHO-JOCTABOYHYIO TEXHHKY, a TAKKE IPUYMHBI HEBO3MOXKHOCTH MX HCIIOJb-
30BaHUs IS pa3paboTKU MECTOPOXKACHUH B YCIOBHUSX 3alIeKel MPUPOIHO-00raThix pyn KpHBOPOKCKOro jene3opyIHoro
Oacceiina. IIpuBeaeHO ONMUCAHUE MPEIUIOKECHHOH CHCTEMbI pa3pabOTKH MOAITAKHOIO OOPYLICHUS PY/Abl U BMEIIAOIIHX I10-
pox ¢ oTGOMKON py/bl HAa BEPTHKAIBHOE KOMIICHCAIIHOHHOE TIPOCTPAHCTBO C MPUMEHEHHEM KOMOWHUPOBAHHOTO BBIMYCKA U
JOCTaBKH Pyl CKPEIICPHBIMH YCTAaHOBKAMH M CAMOXOJHBIMHU MOTPY30YHO-JA0CTABOYHBIMH MAIIMHAMH U MPEJCTABICH 00-
i BUA cucteMsl. [IpHBOISTCS pe3ybTaThl, HOMYYCHHbBIC BO BPEMs MPOBEACHHUS TabOpPATOPHOTO MCCIICIOBAHUS MPELIO-
KEHHOTO BapUaHTa IOJ3TAXKHOTO OOPYILICHHS, a TAKKE €ro Ka4eCTBEHHbIC ¥ KOJIMYECTBEHHbIC MOKA3aTeNIM U ONTUMAJIbHBIC
HapaMeTpsl.

KitoueBble cj10Ba: 10o13TaXHOE 00pyleHue, camoxonnbie HIIM, cKpeliepHbIe yCTaHOBKH, BBITYCK PY/Ibl, H3BJICUCHHS YHUC-
TOi1 Py/Ibl, HHTEHCUBHOCTBH OTPA0OTKH.

Stupnik N.I., Kalinichenko V.A., Khivrenko O. Ya., Kalinichenko E.V., Hryshchenko M.A, Teliapniev V.A. Develop-
ment and research of mining technology of blocks stocks with use of combined high-level ore production

Rich iron ore mines Kryvyi Rih basin are extracted by various methods of combined top slicing and ore caving and host
rocks and sublevel room mining methods. Analysis of statistical data in the past few years shows that with decreasing levels
of mining operations there is a tendency to a decrease in the use of mining methods with open sewage disposal space and
increasing the share of caving methods. Such a redistribution of a percentage of the mining methods caused by increasing the
stressed massif states with increasing depth of mining operations, which is accompanied by caving of the roof of rooms and
inter-chamber pillars. At the same time the production and delivery of ore is carried out by scraper installations that do not
meet modern requirements on both working conditions and safety, and in terms of low operation productivity. Now it is be-
ing planned to technical re-equipment of mines using self-propelled load-haul dumpers. Therefore, the development and re-
search of options for combined top slicing and ore caving now is an actual problem. The paper gives a brief description of the
main drawbacks of existing systems of combined top slicing and ore caving, and a brief comparison with similar systems of
sublevel caving which are used abroad and allow the use of powerful self-propelled laud-haul dumper equipment, as well as
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the reasons for the impossibility of their use for the deposits development in terms of deposits of natural rich ores of Kryvyi
Rih basin.

A description of the proposed mining system of sublevel ore caving and host rocks with ore breaking to the vertical compen-
sation space with use of combined production and delivery of ore by self-propelled load-haul dumpers and a general view of
the system are presented. The results obtained during the laboratory study of the proposed method of sublevel caving, as well
as its qualitative and quantitative indicators and the optimal parameters are given.

Keywords: sublevel caving, self-propeller load-haul dumpers, scrapper equipment, ore production, extraction of pure ore,
mining intensity

V]IK 622.235

T'ypa B.B. locBin ontumizaiii mpouecy BeAeHHS BUOYXOBHX poOiIT B yMOBax Kap’epiB KpuBopixoks

HageneHo pesynbratu ekcnepuMeHTaIbHUX BUOYXiB y [lepmorpaBaeBomy Ta ['aHHiBCchbKOMY Kap’epax ITAT «IIIBHI'3K», B
SKHX 3aCTOCOBAHO PO3MOAUICHHS CBEPUIOBUHHHX 3apsAliB Ha JABI YaCTWHHM 1 KOPOTKOYNOBUIbHEHE X MiAPHBAaHHS OJHA
BiTHOCHO onHOI. OOIPYHTOBAaHO KOHCTPYKTHMBHI IIapaMeTpU CBEPUIOBHHHUX 3apsiIiB (BEPXHBOTO i HW)KHBOTO), 3a0iiikd i
IHEPTHOTO NMPOMIXKKY, TaK, II0 BEChb 15 M yCTyI pO3MOAUIAETHCS Ha JBI Maike piBHI yacTHHU. 3po0iIeHO aHalli3 PO3MOBCIO-
JKEHHsI NPSIMUX 1 BiJOMTUX XBWIb B TUI YCTYIy IiCIs CHpALIOBaHHS BEPXHBOI YaCTHHHU 3apsidy, SIKUM OOIPYHTOBAHO
IHTEpBaJI CHOBUIBHEHHSI MK YaCTHHAMH BUJIOBXKEHOTO 3apsily BUOYXOBOi PEUOBHHH, SIKMH OXOIUTIOE TEPMIHU Yacy Ha Mpo-
XODKEHHSI TIPSMHUX XBHJIb JI0 BIJBHHUX MOBEPXOHB YKOCY 1 MOKPIBJi YCTYIy, BIIOUTHX XBHJIb 0 HIDKHBOTO TOPIIS 3apsiy,
HOCYBaHHS 000X XBHJIb IOB3 LW TOpELb, a TAKOXK, 3MIHEHHSI PO3TATYIOUMX HANpPYyTr CTUCKAIOYMMHU. JIuie 1o 3aBeplieHHIO
00yMOBIICHOTO TIpOIecy HAaWAONIIBbHINIE MiAPUBATH HIDKHIM 3apsx BHOYXOBOi pedoBMHH. HaBemeHo pesynbratu
MOIPiOHEHHS TIPCHKUX MOPiJ B eKCIIEPUMEHTANBHUX 1 KOHTPOJIBHUX AUTBHHUILIX BHOYXOBUX OJIOKIB.

CTOCOBHO NIPOIIOHOBAHOTO CHOCO0Y i3 PO3MOMUICHHSIM 3apsay HA YaCTHHU i IX MiJPHBAHHAM i3 CIOBUIEHEHHAMH, 0COOIMBOL
yBaru norpedye po3Mip iHEPTHOTO MPOMDKKY, SIKHI 3a0e3nedyBaTUMe LTICHICTh Ta30BUX ITyXHMPLIB y Tilf YaCTHHI 3apsny,
110 MiApHuBaeThes misHine. Ha BinMiHy Bij manux y po0ori [7], B JaHOMY BHIAJKy lied mapaMeTp, 3 ypaxyBaHHSIM KOHKpET-
HHUX ocobnmBoctel [leprmorpaBHeBoro ta ['aHHIBCHKOr0 pOJIOBHIL, Kpalie IpUHMaTH B Mexax 3,5-4 M.

3aaekIapoBaHuii CIOCi0 KOPOTKOYMOBIIBHEHOTO MiAPUBAHHS YaCTHH CBEP/JIOBHHHHX 3apsiIiB OfHA BiIHOCHO OLHOI OyJI0
BHUKOPUCTAHO CaMe 3 METOI0 3a0e3NeueHHs] PIBHOMIPHOCTI NO/APiOHEHHs TipChKUX MOPIiJ O BCii BucOTI ycrymy Ha [lepio-
tpaBHeBoMy Kap’epi [IAT «IIIBHI'3K» Ha opmHiii i3 4YacTHH EKCIEPHMEHTAIBHOrO OJOKy Ne78, posramoBaHOro Ha
rop.+29/+17 m i minipBanoro 26.06.2014 p. Ha iHmriit (kOHTpOBHIN) IUTAHII BEOYXOBOTO OJI0KY POOOTH BUKOHYBAJH 3T1IHO
TacIopTy BeJeHHs OypoBHOYX0oBHX poOiT. Y Iil AingHII Kap’epy OyJio 3apeecTpOBaHO CXIIIBHICTH JI0 3aBHIIEHB 110 ITiTOMIB1
ycrymy B Mexax 3,1-6,2 m. HaBmpory, 31 cTOpoHM ()pOHTAIBHOI YaCTHHH OJIOKY 1 BIIKOCY YCTYIy, Ha PiBHI HIDKHBOT OpOBKH
CIOCTEPIraJIuCh 3aBUINCHHS MO MiaoniBi B Mexkax 1,0-2,0 m.

KorouoBi ci1oBa: kap’ep, BUOYXOBTi 0JI0K, 3a0MBOYHHI MaTepiall, BUCOTA YCTYITY

I'ypa B.B. OnbIT oNTHMH3AIMHU HPOLIEcca BEJCHHS B3PhIBHBIX PAabOT B yCIOBUSIX KapbepoB KpuBOPOXbs

IIpuBeneHbl pe3yabTaThl SKCIIEPUMEHTABHBIX B3pbIBOB B [lepBomaiickom u AHHoBckoM kapbepax [TIAT «CEBI'OK», B ko-
TOPBIX IIPUMEHEHO pacIpeie]IeHIe CKBXHUHHBIX 3apsJ0B Ha JBE YaCTH U KOPOTKO3aMEUICHHOE MX B3PBIBAHHS IPYT OTHOCH-
TenbHO pyra. OO0CHOBaHBI KOHCTPYKTHBHBIC TApaMEeTPhl CKBKUHHBIX 3apsIoB (BEPXHETO W HIKHETO0), 3a00HKH U WHEPT-
HOTO IIPOMEXYTKa, TaK, 4TO Bech 15 M yCTym pacmpenernsieTcs Ha J(Be IIOYTH PaBHBIX yacTu. ClesaH aHanmu3 paclpocTpaHe-
HUSI IPSIMBIX ¥ OTOMTBHIX BOJIH B TeJIC yCTyIa IIOcie cpadaThIBaHHUS BepXHEH YacTH 3apsiga, KOTOPEIM 00OCHOBAaH MHTEpBAl
3aMeJUICHUS] MEX/Iy YacTSIMH YIJIMHEHHOI'O 3apsjia B3PHIBUATOrO BELIECTBA, KOTOPHIM OXBATHIBACT CPOKU BPEMEHH Ha IpO-
XOXKIEGHHE NPSIMBIX BOJH K CBOOOIHBIM IIOBEPXHOCTSIM YKOCA M KPOBJIH YCTYyIa, OTOUTHIX BOJH K HW)KHEMY TOPIy 3apsja,
HOJIBUI'aHUS 0OEHUX BOJIH MHMO 3TOTO TOPIA, & TAKXKE, H3MEHEHNE PACTATHBAIOLINX HANpPYT CKUMaromuMu. JInmb 1o 3asep-
IIEHUIO0 00YCIIOBIEHHOTO TIpoLiecca Lielecoo0pa3Hee BCero NOAPbIBATh HIKHUH 3aps/l B3PhIBYATOrO BellecTBa. [IpuBeneHsl
PEe3yJIbTaThl H3METIbYCHHUS TOPHBIX MTOPOJ] B 9KCIIEPUMEHTAIBHBIX U KOHTPOJIBHBIX y4aCTKaX B3PhIBHBIX OJIOKOB.
OTHOCHUTENBHO TPEATaraeMoro crnocoda ¢ pacipe/IeleHIeM 3apsiia Ha YacTH M UX B3PHIBAHUEM C 3aMEIJICHUSIMH, B 0COOCH-
HOM BHUMAaHHU HYKAAETCSI pa3Mep HHEPTHOTO IIPOMEKYTKa, KOTOPHIH OyeT 00ecIeunBaTh HeIOCTHOCTD Ta30BBIX BOJABIPb-
KOB B TOH YacTH 3aps/a, KOTOPBIA IOJIPEIBAaeTCs MO3Ke. B oTmuame oT maHHBIX B paboTe [7], B JaHHOM cilydae STOT Hapa-
METp, C YIeTOM KOHKpEeTHBIX ocobenHocteil [leppomaiickoro 1 AHHOBCKOTO MECTOPOKACHHUI, JIydIlle IPUHUMATH B TIpele-
nax 3,5-4 M. 3ajekiIapupoBaHHBINH CIIOCOO KOPOTKO3aMEJICHHOTO B3pBIBAHHS YacTeil CKBaKHMHHBIX 3apsi/IOB JPYT OTHOCH-
TEJIBHO JIpyra ObLI MCHOJIB30BaH MMEHHO C LIEJIbI0 00eCIIeUeH s PABHOMEPHOCTH M3MEIbYCHUSI TOPHBIX ITOPOJ 110 BCEH BBI-
cote yctyna Ha IlepBomaiickom kapbepe IIAT "CEBI'OK" Ha oxHOM u3 yacTeill skcnepuMeHTanbHoro 61oka Ne78, pacmoino-
JKEHHOTo Ha rop.+29/+17 m u B noxopeanuoM 26.06.2014 r. Ha apyrom (KOHTpOJIBHOM) y4acTKe B3PbIBHOTO 0J0Ka paboThI
BBIIIOJIHSUT COTJIACHO MACIOPTY BeAeHHe OypoBHOYXOBHX paboT. B aTOM yuacTke kaprepa Obuia 3aperHCTpHUPOBaHa CKIIOH-
HOCTB K 3aBBIIICHHSIM I10 TOJIOIIBE yCTyMa B npenenax 3,1-6,2 M. HanpoTtus, co cTOpoHBI (pOHTAIEHON YacTh OJ0Ka U OTKO-
ca ycTyIa, Ha ypoBHE HIDKHEH OpOBKM HaOMIOAaNuCh 3aBhIMIEHNS 110 nogomBe B npepenax 1,0-2,0 m.

KnioueBble cji0Ba: Kapbep, B3pBIBHON OJIOK, 3a0MBOYHEIN MaTepurall, BEICOTA yCTyTa

YK 622.272: 624.191.5

Poenxo A.H., Xapun C.A. PazpaboTka Moneny ONTHUMHU3ALMU CTPOUTENIECTBA INIyOOKHX T'OPU30OHTOB C HCIIOJIb30BAaHHEM
6ubanorexu swing si3pika JAVA

VkazaHbl GpaKTOpbl, XapaKTEPU3YIOIIHE COBPEMEHHOE COCTOSIHHIE JKEIE30PYAHOIT IPOMBIIICHHOCTH CTPAaHBbI - H3HOLICHHOCTh
OCHOBHBIX NPOU3BOJCTBEHHBIX (DOHIOB MPEINPUITHH, OCOOCHHO MX AKTUBHON YaCTH, HCYEPHAHHOCTH OOTaTBHIX JIETKOAOC-
TYITHBIX MECTOPOXKICHHUH MOJIE3HBIX NCKOMAeMbIX, OonbIas TryOrHa BeleHUs paboT Ha Kapbepax, IpoOJIeMBbl, CBSI3aHHBIE C
MacmrabaMy M TEMIIaMH BCKPBIIIHBIX paboT, SKOJIOTHIECKHH yIepO, CBS3aHHBIA C AEATENFHOCTHIO TOPHBIX MPEAIPUSITHIH.
OTMeUeHO, YTO OTPACiIb MOXET BBIAEPKHUBATh KOHKYPCHIHIO NP aKTHBHOM BHEIPEHHH KOMIUIEKCA MEPOIIPUSITHI, CBS3aH-
HBIX C IIOBBIIICHUEM Ka4ecTBa IPOLYKIHIH, CHIKEHHEM e Ce0eCTOMMOCTH, 00ecriedeHeM PUTMUYHOCTH ITPOU3BOJICTBA.
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Koncrarupyercst, 4to pa3paboTka jKele3HbIX pyA Ha OONbIINX TTyOHHAX IieiecooOpa3Ha MpU BBICOKHX 00BbEMax roJ0BOM
JOOBIUM Ha LIaXTax ¢ Hauboiee OIAaronpUATHBIM COYETAHUEM Pa3IM4HbIX ycioBuidl. [Ipu 3TOM MecTopoxaeHue Oyner oTpa-
0aTBIBaThCS CPABHUTEIBHO KOPOTKOE BpeMs U 00pa3yeTcst 3pPEeKT OT SIKOHOMHHU YCIOBHO-IIOCTOSHHBIX 3aTpart.

J1s ycnoBuid ri1yGOKHX LIaXT MOXKHO PEKOMEHOBATh BCKPHITHE TOPH30HTOB C PHMEHEHHEM CIIETIBIX BEPTHKAIBHBIX CTBO-
710B. CTPOUTEIILCTBO FTOPU30HTA BTOPOI CTYIIEHH BO3MOYKHO: C UCHOJIb30BAHUEM OJIHOW TOYKHU MPUIIOKEHUS paboT - OT riias-
HOT'O CTBOJIA; JBYX — OT [JIABHOTO CTBOJIA U OAHOTO U3 ()IAHTOBBIX; TPEX TOYEK - OT IJIABHOI'O CTBOJIA H OOOMX (hJIAHTOBBIX
WM — OT IJIABHOTO CTBOJIA, ()JIAHTOBOTO M BPEMEHHOT'O OKOJIOIITPEKOBOI'O; IISITH TOYEK - OT IJIABHOT'O CTBOJIA, ABYX (haHro-
BBIX U [IBYX BPEMEHHBIX OKOJIOIITPEKOBBIX.

Pa3paboTansl MaTeMaTH4YecKas MOJEIb M IpOrpaMMa C HCIOJb30BaHMEM OuOnmorexku Swing si3bika Java, 1mo3Bosionye
BBITOJIHUTD MCCIICI0BAaHUS COYETAHUI TEMIIOB MPOBEJECHUS KOMIUIEKCA BBIPAOOTOK M 3HAYEHHH SKCILTyaTallMOHHBIX IPOM3-
BOJMTENIBHOCTEIl PA3IMYHOrO0 MPOXOAYECKOro 000pYyJOBaHMS, OOECIICYMBAIOIIMX ITH TEMIIBI M, B COBOKYIIHOCTH, IT03BO-
JSIOIIMX JOCTUTaTh MUHUMAJIBHBIX 3aTpar.

Ki1roueBble cj10Ba: kele30pyaHas IPOMBILIICHHOCTb, MOJIEIN ONTUMHU3ALMH, TIOBBILICHIE Ka4eCTBa POy KIIUH

Poenko A.H., Xapin C.A. Po3poOka mozeni ontumizariii OyIiBHHITBA TTHOOKAX TOPHU3OHTIB 3 BUKOPUCTAHHAM O107T10TEKH
Swing moBu JAVA

Bka3zaHi YHHHUKH, 1[0 XapaKTePH3yIOTh CYYacHHI CTaH 3ai1i30pyAHOI IIPOMHCIOBOCTI KpaiHH - 3HOIICHICTH OCHOBHUXBUPO-
OHMuMX QOHMIB MiIIPHEMCTB, 0COOIMBO iX aKTUBHOI YaCTHHH, BUYEPIIAHICTh OAaraTHX JIETKO JOCTYITHUX POJOBHI KOPHCHHX
KOTAJIMH, BeJIMKa IIMOMHA BeJeHHs poOiT Ha Kap'epax, mpobiemu, Mos's3ani 3 MaciutabaMu i TeMIaMyd PO3KPUBHUX POOIT,
€KOJIOTIYHUH30UTOK, TMOB'I3aHUH 3 TisUTBHICTIO MPHUYMX MiANPHEMCTB. Bin3HadueHo, 110 raay3b MOKe BUTPUMYBATH KOHKY-
PEHLII0 TpU aKTHBHOMY BIIPOBA/KCHHI KOMIUIEKCY 3aXOiB, MOB'S3aHUX 3 MiABHLICHHAM SIKOCTi MPOAYKIII, 3HWKEHHIM ii
co0iBapTOCTi, 3a0€3MeUeHHAM PUTMIYHOCTI BUPOOHHLITBA.

Koncraryerses, mo po3poOka 3ai3HUX pyA HA BENUKUX ITIMOMHAX JOLINbHA IPH BHCOKUX 00CSTax pidHOro BUAOOYTKY Ha
nraxTax 3 HaiOUIbLIC MPUSTIMBUM MOETHAHHIM Pi3HHX YMOB. IIpu 1[boMy pozoBuIie Gyje BiAIPalbOBYBaTUCS MOPIBHSHO
KOPOTKHH 4ac 1 yTBOPIOETHCS €PEKT BiJ] EKOHOMIT yMOBHO-IIOCTIHHUX BUTPAT.

Jl1st yMOB TIMOOKMX IIAXT MOKHA PEKOMEHIYBaTH PO3THH TOPU30HTIB i3 3aCTOCYBAHHSM CJIMHMX BEPTUKAJIBHHUX CTBOJIB.
ByniBHUIITBO TOPH30HTY APYTOro PiBHS MOXKJIMBO 3 BUKOPUCTAHHSIM OJHI€T TOUKHM MPHUKIAAaHHS POOIT - BiJl TOJIOBHOTO CTO-
BOypa; ABOX - BiJl TOJIOBHOTO CTOBOYpa i 0JHOTrO 3 (UIAaHTOBHX; TPHOX TOUYOK - BiJl TOJOBHOTO cTOBOYpa i 000X (iaHrOBHX
a0o - BiJ TOJIOBHOTO CTOBOypa, (pJIAaHTOBOTO i THMYACOBOTO OUISIITPEKOBOTO; M'ATUTOUOK - BiJl TOJIOBHOTO CTOBOYypa, IBOX
(hTaHTOBHIX 1 JBOX THUMYACOBHX OUIAIITPEKOBHX.

P03p0o06iieHO MaTeMaTHYHy MOJEIb Ta IPOrpamMy 3 BUKOPHCTaHHM 6ibnioTeku Swing MoBH Java, 110710 3BOJISIFOTh BUKOHATH
JOCII/DKCHHS TI0€IHaHb TEMIIIB [POBEACHHS KOMIUICKCY BHPOOOK i 3HAa4CHb EKCIUIyaTal[ifHUX MPOAYKTHBHOCTEH pi3HOro
HPOXiJHUIIBKOTO 00JIaHaHHS, 1110 320314y 0T 1[I TEMIIH i, B CyKYITHOCTI, 103BOJISIFOT JOCSTaTH MiHIMaJbHUX BUTpAT.
Kurouogi ciioBa : 3amizopyHa IPOMHUCIOBICTh, MOJICII ONTUMI3allii, MiBUIICHHS SIKOCTI MPOIYKIIii

Royenko A.N., Kharin S.A. Development of model construction optimization of deep layers with library language Java
Swing

Shown factors that characterize the current state of the iron ore industry countries - depreciation of fixed assets of enterprises,
especially their active part, exhaustion rich easily accessible mineral deposits, large depth of operations at the quarries, the
problems associated with the scale and pace of stripping operations, environmental damage associated with the activities of
mining companies. It is noted that the industry is to compete with the active introduction of a set of measures related to im-
proving product quality, reducing its cost, ensuring the production rhythm.

It is stated that the development of iron ore at greater depths suitable for high volumes of annual production in the mines,
with the most favorable combination of various conditions. This deposit will be mined relatively short time and formed the
effect of savings of fixed costs.

For the conditions of deep mines can recommend the opening of horizons with blind shafts. Construction of the second stage
of the horizon is possible using a single point of application of works - from the main trunk; two - of the main shaft and one
of the flank; three points - from the main trunk and the two flanking or - on the main trunk, flank and temporary near road-
way; five points - from the main trunk, the two flanks and two time near roadway.

The mathematical model and the program using Swing Java language libraries to perform a study of the combination of the
rate of the complex workings and values of the operating performance of different tunneling equipment, ensure these rates, in
aggregate allowing to achieve the minimum cost.

Key word: iron ore industry, models of optimization, upgrading of products
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Jlyuenko C. A. Omnpenenenne 00beMOB BCKPBIIIHBIX pab0T IpH H3MEHEHUH MTPOM3BOAUTEILHOCTH Kapbepa 1o pyae
AxTyanbHOCTh. CHIDKEHHE TEKYIIUX KO3()(UIMEHTOB BCKPHIIIM MOXKHO JOCTHYB 33 CUET YMEHBUICHHS INUPHHBI pabodeit
IUTOIIAIKY 10 MUHUMAJIBHOHN ee BeIHIHHbl. HopManbHble YCIIOBUS AT JOOBIYH IOJIC3HOTO MCKOMAeMOro TpeOyIoT GpopMu-
poBaHus paboyeli 30HBI Kapbepa pabouMMH ILIONIAIKaM¥, BKIIOYAOIMMH HOPMaTHBHBIE 3arachl CKaJbHON TOPHOH Macchl,
TOTOBBIE K BBIEMKE. YBEJIMUYECHHE ITPOU3BOJUTEILHOCTH Kapbepa Mo py/e NPHUBOINUT K YBEIHMYCHHUIO IIMPHHBI PabOUUX ILIO-
manok. I[Ipx 3ToM 00bEMbI BCKPBILIM BO3PACTAIOT, KaK 33 CYET KPATKOCPOYHOTO YBEIHYEHHS CKOPOCTH TOPH30HTAIBHOTO
HOJIBUT'aHUS K&)KIO0TO BBIIIEIIEKAIEr0 FOPU30HTA, TAK U 33 CHET U3MEHEHHs PeKMMa rOpHBIX paboT. HeBbinonHeHne naHHo-
ro 00beMa BCKPBIIIH IIPY YBEINYCHHU TPOU3BOAUTEIBHOCTH MO PY/ie IPHBEIET K HAPYLICHHUIO 3aKOHOB PAa3BUTHS KAPbEPHO-
IO IIPOCTPAHCTBA U KaK CJIEICTBUE 3TOr0 HEIMJIAHOBOMY HAKOIUICHUIO 00BEMOB BCKPBILIHBIX ITOPOI.

MeTtoas! uccaenoBanmii. [Ipy onpeneneHnn oTcTaBaHUs BCKPHIIIHBIX paboT HEOOXOIUMO YUUTHIBATh B3aMMOCBS3b IIHPH-
HBI pabouell IIOMAAKY ¥ JUIHHBI aKTUBHOTO (PpOHTA FOPHBIX paboT, KOTOPHIE 00ECIIEUNBAIOT B Kapbepe HEOOXOUMBIH 00b-
€M TOTOBBIX K BBIEMKE 3aI1acoB.
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ITocranoBka 3aga4. Llenbio JaHHOI paboOTHI SABJIAETCS YCOBEPLICHCTBOBAHNE METOJUKH ONPEEICHHUS OTCTaBaHUS BCKPBILLI-
HBIX paboT, KOTOPasi MO3BOJIUT ONPEEIATh HEOOXOAUMBIE 00BEMbI BCKPBILIHBIX PAa0OT MPH YBEIUYEHUH ITPOU3BOAUTEIBHO-
CTH Kapbepa I0 pyJie, KaK B CIyyae BOBJICUCHHHU B pa3pabOTKy OHOTO, TaK U HECKOJIBKHX Y4aCTKOB paboyeii 30HbI Kapbepa.
PesyabTaTbl. BoiBeneHsl GOpMyIbl I ONpEIENeHUs TeKyIMX KOd((HIMEHTOB BCKPBHIIM NPU PACIIMPEHHH paboumx
IUIOIIAJI0K, & TaKKe OOBEMOB 3aJ0JDKEHHOCTH 10 BCKpBILIE. YCTAHOBICHO, YTO IPH YBEJIMYCHHH IPOM3BOAUTEIBLHOCTH
Kapbepa 110 pyJie, 38 CUeT BOBJICUYCHHUS B pa3paboTKy HECKOIBKHX y4aCTKOB pabodero 00pTa Kapbepa XapaKTepH3yHOIIUMUCS
Pa3IUYHBIME KO3 (HUIHEHTaMH BCKPBILIN, CKOPOCTh FOPH30HTAIBHOIO MOIBUIAHMS, & TaK)Ke MIHPHHA paboueil IUIOaIKH,
JIOJDKHBI OTPEACIIATHCS OTACIBHO JUIS KaXJI0r0 Y4acTKa B 3aBHCHMOCTH OT €TI0 IPOU3BOJUTEILHOCTH.

BbIBOABI. YCOBEpIICHCTBOBAHA METO/IMKA OIPEEICHNs] 00BbEMOB BCKDBIIIHBIX PaboT, 00SCHEUYUBAIONIMX B Kapbepe HOp-
MaJIbHbIE YCJIOBHS JIOOBIYHM IIOJE3HOTO MCKOIAEMOro NpU U3MEHEHHM €ro IPOM3BOAUTENILHOCTH. [IpUMEHEHHE MEeTOANKH
BO3MOXXHO, KaK B CJIy4ac BOBJICYCHUH B pa3pabOTKy OJHOIO, TAK 1 HECKOJBKUX yYaCTKOB paboueii 30HbI Kapbepa.
KiltoueBble €J10Ba: XeNe30pyAHbIE Kapbepbl, BCKPBIIIHBIC paboThl, KOI(G(UIHMEHT BCKPHILIM, paboyas IUIONMAaKa YCTyma,
OTCTaBaHUE BCKPBIIIHBIX paboT.

Jlynenko C. O. BusnaueHns1 00csriB pO3KpUBHHX POOIT IIPH 3MiHI IPOXYKTUBHOCTI Kap'epy 1o pyni

AKTyaIbHiCTh. 3HWKCHHS NOTOYHUX KOC(DILi€HTIB PO3KPHBY MOXKHA JIOCAITH 33 PaXyHOK 3MEHIICHHS INHPUHH POOOYOL
IUIOIIAJIKK 10 MiHiMaJbHOI ii BenuumHu. HopManbHi YMOBH Ui BUIOOYTKY KOPHCHOI KOMAJIMHH BUMAratoTh (hOpMyBaHHS
po0o401 30HM Kap'epy poOOUMMH ILIOIIAKAMH, IO BKIIOYAIOTh HOPMATHBHI 3allach CKeJIbHOI MpHUYO0i MacH, sIKi TOTOBI 10
BUiiMaHHs. 30UIbIICHHS] TPOAYKTUBHOCTI Kap'epy MO PyAi MPUBOAUTH N0 30iMbLICHHS WHMPUHH poboumx Iwiomanok. [Ipu
IIbOMY OOCSATM PO3KPUBY 3POCTAIOTH, SIK 332 PaXyHOK KOPOTKOCTPOKOBOTO 30ULIBIIEHHS IMIBHIKOCTI TOPU30HTAIBHOTO MPOCY-
BaHHS KOXXHOTO BHIIEPO3TALIOBAHOTO TOPH30HTY, TaK 1 3a PaxyHOK 3MiHU PEKUMY TipHHYUX poOiT. HeBUKOHAHHA HaHOTO
00csTy pO3KpHBY NpH 301UIBIICHH] MPOLYKTHBHOCTI 1O Pyl MPUBEAE A0 MOPYLICHHS 3aKOHIB PO3BHTKY Kap'€pHOTO MPOCTOPY
1 SIK HACHIZIOK IFOTO HEIUIAHOBOMY HarpoOMaJUKEHHIO 0OCSTIB PO3KPUBHUX ITOPIJ.

Metoau nocaixkenb. IIpyu BH3HAYCHHI BifCTaBaHHS PO3KPUBHUX POOIT HEOOXiZHO BPaXOBYBATH B3aEMO3B'SI30K LIMPUHHU
po0OO0YOT IIIOIIAKH 1 JOBXKHMHHU aKTHBHOTO (PPOHTY TipHUUYHMX pOOIT, SKi 3a06e31euyIoTh Y Kap'epi HeoOXiqHUI 00CST rOTOBHX
110 BUMMaHHs 3anacis.

ITocraHoBKa 3aga4. MeTol0 aHOT pOOOTH € BIOCKOHAICHHS METOMMKM BM3HAYEHHS BiJCTABAaHHSA PO3KPHBHHX POOIT, 110
JI03BOJIMTHh BU3HAYATH HEOOXiAHI 0OCITH PO3KPUBHUX POOIT MpH 301IbLICHHI POAYKTUBHOCTI Kap'epy MO Py, SIK y BUMAAKY
3aJly4eHHi B pO3pOOKY OIHOTO, TaK i IEKUIBKOX AUITHOK po0040i 30HH Kap'epy.

PesyabTaTn. BuBeneno hopmynu A BU3HaUEHHSI MOTOYHHUX KOEQIIi€HTIB PO3KPUBY IPH PO3LIMPEHHI pOOOYHX IIIOMIAOK,
a TakoXk 00cATiB 3a00proBaHOCTI 32 PO3KPHBOM. BcTaHOBIEHO, IO TP 30UIBIICHHI MIPOJAYKTHBHOCTI Kap'epy 1O pyni, 3a
PaxyHOK 3aly4eHHS B PO3pOOKy JEKUIBKOX IUITHOK pobodoro 6opra kap'epy, sIKi XapaKTepHU3yIOThCs Pi3HUMH KoedilieHTa-
MH PO3KPHUBY, HIBHJKICTh TOPU30HTAIBHOTO MPOCYBAHHSI, & TAKOXK IIUPHHA POOOYOT IUIOIIAKH, TIOBHHHI BU3HAYATHCS OKpe-
MO JIJIs1 KOXKHOT JIUISTHKH 3aJ7IC)KHO BiJl 11 TPOTyKTHBHOCTI.

BucHoBkH. BIockoHaIeHO METOANKY BU3HAYCHHS 0OCATIB PO3KPUBHUX POOIT, 1110 3a0e3MeuyoTh y Kap'epi HOpMalbHi yMO-
BU BUIOOYTKY KOPHCHOI KOMAIMHU HPH 3MiHI HOr0 MPOAYKTHBHOCTI. 3aCTOCYBaHHSI METOJUKHM MOXIIHBO, SIK Y BUOAJKY 3a-
JMy4eHHi B pO3poOKy OJHOTO, TaK i JEKUIBKOX AUTAHOK POO0UO0i 30HH Kap'epy.

KurouoBi ciioBa: 3amizopyaHi Kap'epH, po3KpHBHI poOOTH, KOS]ilieHT PO3KPHBY, podoya IUIOMIa KA YCTYIy, BiACTaBaHHS
PO3KPUBHUX POOIT.

Lutsenko S.A. Definition of volume of exclusive works at changes to productivity of career on kreda

Relevance. Reducing the current coefficients of overburden can be achieved by reducing the width of the working site to its
minimum value. Normal conditions for the extraction of minerals require the formation of a working area of the quarry with
working areas, including normative reserves of rock mass, ready for excavation. Increasing the productivity of the quarry
along the ore leads to an increase in the width of the working platforms. At the same time, the volumes of overburden
increase, both due to the short-term increase in the speed of horizontal movement of each overlying horizon, and due to a
change in the mining regime. Non-fulfillment of this volume of overburden with increasing ore productivity will lead to
violation of the laws of career development and as a consequence to unplanned accumulation of overburden volumes.
Methods of research. When determining the backlog of overburden work, it is necessary to take into account the
relationship between the width of the working platform and the length of the active front of mining operations, which provide
the required volume of ready-to-excavate stocks in the quarry.

Setting goals. The purpose of this work is to improve the methodology for determining the backlog of stripping works,
which will allow to determine the required volumes of stripping work with an increase in ore quarry productivity, as in the
case of involving one or several sections of the quarry work area.

Results. Formulas are derived for determining current stripping ratios for expansion of work sites, as well as volumes of
outstanding stripping debt. It has been established that with the increase in ore quarry productivity, by involving several
sections of the working side of the quarry with different stripping coefficients, the horizontal moving speed, as well as the
width of the working platform, should be determined separately for each site, depending on its productivity.

Conclusions. The method for determining the amount of overburden work that provides normal conditions for the extraction
of minerals in a quarry with a change in its productivity has been improved. The application of the methodology is possible,
as in the case of involvement in the development of one and several sections of the working area of the quarry.
Key words: iron ore quarrying, overburden work, stripping ratio, working platform of the facility, backlog of overburden
operations.

YK 622.272.4: 622.83

Annpees B.H., Ceprees C.C. CoBepiieHCTBOBaHHE NapaMeTPOB OypOB3PHIBHEIX PabOT IPU MPOXOJKE TOPU30HTAIBHBIX
BBIPa0OTOK ITyOOKHMMHM 3aX0AKaMK Ha ImaxTtax KpuBopoxckoro OacceiiHa

PaccMOTpeHBI 0COOEHHOCTH COOPY)KEHHUsI TOPHBIX BBIPAOOTOK Ha maxtax KpuBoposkckoro GacceiiHa. BbIBIEHBI 1 000CHO-
BaHbl OCHOBHBIC NPOOJIEMbl HU3KOH NPOM3BOAUTEIBLHOCTH MPOXOAYECKOro 00opynoBanus. IIpuBeneHbl pe3ysibTaThl U3yde-
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HMS OIIMTA IPOM3BOJMTENCH, 3aHUMAIOIINXCS COBEPIICHCTBOBAHUEM IOPHOIIPOXOYECKOTr0 000pyI0BaHus, HALIEICHHOTO Ha
HOBBILICHUE YPOBHS aBTOMATH3ALUK U KOMIIBIOTEPH3ALUH IIPOXOJYECKOTO MPOLECCa OCHOBHBIX 3TAllOB CTPOUTENILCTBA BbI-
paborok. IIpoaHanu3upOBaHbl XapaKTEPHbIE OCOOCHHOCTH FE€OMEXaHMYECKOIO COCTOSHHS MacCHBa IOPOJ 32 IIIOCKOCTHIO
320051 TOPU3OHTAIBHO rOpHOH BbIpaOboTKH. OmperiesieHa ONTHMalIbHAas IPOrpaMMa, Ha OCHOBE METO/IOB KOHEUHbIX JJICMEH-
TOB TTO3BOJISIIONIAST PACCUNTATH NepeMenleHus, qedopMalny, HalpsDKeHUsI, BHYTPEHHUE YCHIIHS, BOSHUKAOIINE B TENE IO
JEUCTBUEM CTaTHYECKOIl Harpys3ku. IIpuBeseHbI pe3ysIbTaThl KOMIIBIOTEPHOTO MOJEIHPOBAHHS PACTIPE/IeIeH s HallpsDKEHN
€CTECTBEHHOT0 I0JIs 11l ycioBui maxT Kpusbacca. B xoze uccnenoBanuii Joka3aHo, 4TO B IIPOLIECCE BHIEMKH ITOPOJIBI IPH
NPOBE/ICHUY BBIPAOOTOK MPOUCXOAUT IepepaclpeielieHue CTaTHYeCKUX HANpsDKCHUH M B npu3aboiHOW o0slacTH MaccuBa
BO3HHMKAaeT HEMOCPEACTBEHHO NMPHMBIKAIONIAsl K INIOCKOCTH 32005 30Ha HEPABHOKOMIIOHEHTHOT'O HAIPSKEHHOT'O COCTOSHUS
(30Ha mnacTHyeckux nedopManuii pacTsHKEHUs), KOTOpas MEPEXOAUT B 30HY CKaThs (ECTECTBEHHOE HAIPSIKEHHOE COCTOS-
HHE MAacCHBa). YCTAQHOBJICHBI COCTaBJISIOIIME 3JIEMEHTHI 30HbI HEPABHOKOMIIOHCHTHOI'O HAINPSHKEHHOTO COCTOSIHUS B IPH-
KOHTYPHOM MacCHBE F'OpHO# BbIpaboTKU. OmnpeiesnieHa JIMHA 30HbI INIACTHYECKUX Je)OpMalHil pacTsHKEHHS 38 INIOCKOCTHIO
320051 TOPU3OHTAIILHOI TOPHOH BBIPAOOTKH € Y4ETOM €€ MHIMBH/IyaJbHBIX MapaMeTpoB. IIpoaHalu3MpOBaHbI THIIBI B3PHIB-
YaTBIX BEIECTB, HCTIOIB3YIOIIMXCS IPH CTPOUTENBCTBE MOA3EMHBIX COOPYKEHHH Pa3IMdHOTO Ha3HAYEHHsSI Ha TOPHOPYTHBIX
npeanpustisax KpuBopoxckoro 6acceiiHa, a Takke MPHHIUIIBI KOMIIOHOBKH 3apsi/I0B AMYJIbCHOHHBIX B3PBIBUATBIX BEILICCTB
B mimypax. [IpemioxeH criocod KOMIIOHOBKH 3apsijia C Y4eTOM JUIMHBI 30HBI HAIPSDKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUS 3a
IUIOCKOCTBIO 320051, 000CHOBAHbI OCHOBHBIE YCIIOBHS 3aIIOJHEHHMS IIITypa IMYJIbCHOHHBIM B3PBIBYATHIM BEILIECTBOM.
KiroueBble cJI0Ba: IIaxra, TOPH3OHTANBHAs TOpHAas BbIPAOOTKA, IPOXOAYECKOE O00OpPYAOBAaHUE, HAIPSHKEHHO-
ne(hOpMHUPOBAaHHOE COCTOSHHE MAacCHBa, OYpOB3DPBIBHBIC PaGOTBHI; IMYJIbCHOHHOE B3PBIBUATOE BEIIECTBO, 3MYJIbCHOHHAS
KOMIIO3MIIMS, Ta30TeHepHpYOIas 100aBKa.

Anpapee B.M., Ceprees C. C. BoockoHaneHHs mapaMeTpiB OypomiApHBHUX pOOIT IPH MPOXOLi TOPUIOHTATILHUX BUPOO-
JIeHb TTHOOKMMH 3aX0/KaMH Ha maxTax KpuBopizpkoro Gaceiiny

Po3ristHyTi 0cOGIMBOCTI CIIOpYMXKEHHS TipchKUX BUpOOJIeHs Ha maxTax KpuBopisskoro Oaceitny. BusiBieno it o6rpynToBa-
HO OCHOBHI NPOOJIEMH HU3BKOI NPOIYKTHBHOCTI IPOXIAHUIBKOrO yCTaTKyBaHHs. [IpuBeneHi pe3ynbTaTH BUBUCHHS OIHTA
BUPOOHHKIB, 110 3aiMaIOThCS BJIOCKOHAJICHHSIM TiPHHYOMPOXITHUIIPKOTO YCTATKYBaHHsI, HALIJICHOTO HA IiIBUIICHHS PiBHS
aBTOMaTH3allii i KOMIT'foTepu3anii MPOXiJHUIBKOrO MpOLeCy OCHOBHUX eTamiB OyaiBHUITBA BUpoOieHb. [IpoananizoBaHi
XapakTepHi 0COOIMBOCTI TEOMEXaHMYECKOTO CTaHy MacHBY IOPi[| 3a IUIOLIMHOI0 320010 TOPH30HTAIBHOTO TiPCHKOr0 BUPOO-
JeHHs. BU3HAaYeHO ONTHManbHy NOpOrpamMy, Ha OCHOBI METOMIB KiHIIEBUX €JEMEHTIB, MIO JO3BOJSIE PO3PaxyBaTH
nepeMilneHHs, Aedopmallii, Hanpyry, BHYTPIIIHI 3yCHIUIS, SKi BUHUKAIOTh B TUTI M Ji€l0 CTATUYHOTO HaBaHTaXeHH:. Hase-
BEZICHO Pe3yJIbTaTH KOMIT'IOTEPHOTO MOJEIIIOBAHHS PO3IOALUTY HAPYTH IPHPOAHOrOo moist a1t yMoB maxT Kpusbacy. B xoni
JOCIIKEHb JOBEJCHO, IO B MPONECi BUIMKH IOPOIM IPH MPOBEACHHI BHPOOIEHb BiIOYyBa€ThCS IEPEPO3NOIIT CTaTHIHOT
HaIpyrH i B Npu3a0oifHON 06yacTi MacCHBY BHHUKA€E 30HA HEPAaBHOKOMIIOHEHTHOTO HAIPY)KEHOTO CTaHy (30Ha IUTACTUYHHX
nedopmariiii po3TAryBaHHs), M0 OE3MOCEPETHBO IPUMUKAE 10 IUIOLIMHH 320010, KA MEPEeXOAUTh B 30HY CTUCKYBaHHS (IIpH-
POIHUIA HANPY)KEHHI CTaH MacuBy). BCTaHOBJIEGHO CKJIAJOBI €ICMEHTH 30HH HEPABHOKOMIIOHEHTHOTO HAIPYXKEHOTO CTaHy B
HPUKOHTYPHOMY MAacHUBi TipchbKOro BHpOOJICHHSA. BH3HAaueHO NOBXKMHY 30HM IUIACTHYHUX JedopMaliii po3TAryBaHHS 3a
IUIOIIMHOIO 320010 TOPH30HTAIBHOTO TiPCHKOTO BUPOOJICHHS 3 ypaxXyBaHH:M ii iHAWBIAyansHUX mapaMeTpiB. [IpoanamizoBa-
HO TUNH BUOYXOBHX PEUOBHH, IO BUKOPUCTOBYIOTHCS MpU OyNIBHULTBI MiI3eMHUAX CHOPYMKECHb PI3HOTO NMPU3HAUCHHS Ha
TipHHYOPYAHMX MiAnpueMcTBaX KpuBOpi3bKkoro GaceiiHy, a TakoX NMPUHLMIKM KOMIIOHYBaHHS 3apsiiB €MyJIbCHBHUX BUOY-
XOBHX PCYOBHH B LIIypax. 3alpoIOHOBAHHi CIOCI6 KOMIOHYBAaHHS 3apsiy 3 ypaxyBaHHSM JOBXKHHH 30HH HAIIpyKCHO-
nedopMOBaHOro CTaHy 3a IUIOIIMHOIO 320010, OOrpyHTOBaHI OCHOBHI YMOBH 3aIlOBHEHHSI ILITYPY €MYJIECHBHOIO BUOYXOBOIO
PEYOBHHOIO.

KirouoBi ci10Ba: maxra, FOpM30HTAJIBHE TiPCbKE BUPOOJICHHS, MPOXiAHHUIBKE YCTAaTKyBaHHS, HANPY)XeHO-Ne(hOpMOBaHHUIT
CTaH MacuBy, Oypo-MiZpuBHiI poOOTH; eMyJIbCHBHA BUOYXOBa pEUOBHHA, EMYJIbCUBHA KOMITO3UIIisl, Fa30reHepyroYa 100aBKa.

VIK 771.4 (477.63)

Xnaunoska €.I'., ITanamap A.FO. [IpoGiemaTrka MiCBKOTO KaJjacTpy TepUTOpiit Ha mpukiani Kpusopisbkoro periony

Ha cyugacnomy ertami po3BUTKY MiCTOOYIiBHOI HisTTBHOCTI JIsl BIOCKOHAJICHHS JIep>KaBHOI MONITHKY y cepi MicToOyyBaH-
HS B YKpaiHI BUHHKJIA HEOOXITHICT CTBOPEHHS MICTOOYHIBHOTO KajgacTpy, SIKMH MOBHHEH J[aBaTH BiIIOBiJl Ha IMHTaHHS
II0JI0 PO3MillleHHs 00 €KTa OyIiBHULTBA Y IUIAHYBANBHIA CHCTEMI aMiHICTPaTHBHOI OAMHMII, BU3HAYATH IPAHUYHO JOIyC-
THUMi YMOBH i OOMEXEHHS JUIsl KOKHOT OKpPeMOT 3eMeJIbHOI AUISHKY 3 ypaxyBaHHsIM JIep)KaBHUX OyiBeIbHUX HOPM, CTaHAAp-
TiB i mpaBui. st Toro, 1106 MicToOy/IiBHUIA KaJacTp 3alpalioBaB Ha OBHY CHIIy MaJlo PO3POOUTH CTPYKTYPY Ta iA€0JI0Ti0
foro (QyHKIIOHYyBaHHS, HEOOXIHO Ille 1 HATIOBHUTH HOTO SIKICHOIO MiCTOOYAIBHOIO, 3¢MJICBIOPSAHOIO Ta 1HIIOW HEoOXi-
HOO iH(popMartieto. JlocmimKeHHs, SKi CIPsIMOBaHI Ha pO3pOOKY TEXHOJOTiI OTpUMaHHS Takoi iH(opMarii, MOKHa BBaXKaTH
aKTyaJIbHUMH Ta CBO€YACHUMHU. Jlep)kaBHUIA 3eMENbHUI KaJacTp HACEICHHX IMYHKTIB Ma€ CBOi OCOOIMBOCTI 1 B Cy4acHHX
YMOBaxX EKOHOMIYHOTO PO3BUTKY NOTpeOye (OpMyBaHHS KOMIUIEKCHOI Ta IHTEIPOBAHOI CHCTEMH IIPaBOBUX, TEXHIKO-
€KOHOMIYHHMX 1 €KOJOTIYHHX JaHUX MPO 3eMeJbHI AUISHKY Ta 00’ €KTH HEpyXOMOTO MaifHa, po3MilieHi Ha ix Tepuropii. Po3-
JISIHYTI acTieKTH (QYHKIIIOHATBHOI CKJIaJ0BOI MiCTOOYiBHOIO KaaacTpy, MICTOOY/IBHOT Ta 3eMJICBIOPSIHOT TOKYMEHTAIIIT.
BeraHoBieHo, 1110 cydacHUit cTaH BEJCHHS JICPKABHOTO 36MEJILHOTO KaJIaCTPy HACEICHUX MYyHKTIB B YKpaiHi motpedye yao-
CKOHAJICHHSI Or0 eKOHOMIYHOI Ta eKOJIOrYHOI CKJIa0BHX ILI0/I0 FapaHTyBaHHs MPaB BIACHOCTI Ha 3€MJIIO i HEpyXOMe Maii-
HO, 3aIpOBAa/PKCHHsI CUCTEMU MOAATKOBOIO aMiHICTpyBaHHs, (OPMyBaHHs MOBHOL[IHHOI CHCTEMH OOJIKY Ta OLIHKH 3eMellb
HACEJICHUX IYHKTIB, Y TOMY YHCII IUIIXOM BiJOOpa)kKeHHS pe3yJIbTATIiB SKICHOI OI[IHKH 3eMeb HACEICHHX MYHKTIB y 3eMe-
JTHHOMY KaJIacTpi 3 METOIO 3a0e3MeUeHHs OpraHizallil pamioHaIbHOTO 3eMICKOPHCTYBAHHS.

KonrouoBi cioBa: acrexkT (yHKIIOHATBHOI Ta IPOCTOPOBOI CTPYKTYPH BHKOPHCTAHHS 3€MeNb, CKOHOMIYHUX HEpeIyMOB
MOSIBY 1 PO3BUTKY MICBKHUX arjiioMepallii, iepyKaBHU# 3eMeNbHUI KaJacTp, MICbKUI KaaacTp.

Xasmoeka E.I'., ITanamap A.1O. [IpoGiiemaTnka ropockoro Kaaactpa TEppUTOPHH Ha pumepe KpHBOpOKCKOro pernoxHa
Ha coBpeMeHHOM 3Tane pa3BUTHS IPAJOCTPOUTEILHON AESTEIBHOCTH JUIsl COBEPLICHCTBOBAHMS TOCYJAPCTBEHHON OJIMTUKI
B c(epe rpaJocTpOUTENbCTBA B YKpauHe BO3HMKIA HEOOXOIMMOCTb CO3/IaHHs T'PaJlOCTPOUTENILHOTO KaJacTpa, KOTOPBIH
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JIOJDKEH OTBEYaTh Ha BONPOC OTHOCUTEINILHO Pa3MEILECHHs 00bEKTa CTPOMTEIBCTBA B IUIAHUPOBOYHON CHCTEME aIMUHUCTpa-
THBHOH €JMHMIIbI, ONPEACIIATH MIPEIEITIBLHO JIOMYCTUMBIC YCIOBHUS H OTPAHUYCHUS I KaXJOT0 OTJEIbHOT0 3eMENIbHOT0 y4a-
CTKa C Y4ETOM TOCYJapCTBEHHBIX CTPOMTEIBHBIX HOPM, CTaHAAPTOB M mpaBuil. s TOro, YTOOBI IPajOCTPOUTENBHBII Ka-
JmacTp 3apadoTan B MONHYIO CHIY AOJDKHO OBUIO pa3paboTaTh CTPYKTYPY U WACOJOTHIO ero (yHKIMOHUPOBAHUS, HEOOXOIHU-
MO €llI¢ U HAIOJIHHUTh €ro KauyeCTBCHHOM TPaIOCTPOUTEIIBHOM, 3eMIICYCTPOUTEIBHOM U IpYyroil Heo6XoAUMOi nHGOpMaLHEii.
VccneioBanusi, HalpaBlIeHHbIC HA Pa3pabOTKy TEXHOJIOIHH IOJTyYCHHS TAKOH HH(GOPMALIMH, MOXKHO CUHTATh aKTyalbHBIMU
U CBOCBPEMEHHBIMH. [ 0CYIapCTBEHHbIH 3eMEbHbINH KaJaCTp HACEICHHBIX MYHKTOB HMEET CBOU OCOOCHHOCTH U B COBPEMCH-
HBIX YCJIOBHSAX SKOHOMUYECKOTO Pa3BUTHS TpeOyeT (hOPMUPOBAHHS KOMIUICKCHOH W HHTEIPUPOBAHHON CHCTEMBI [IPABOBBIX,
TEXHUKO-3KOHOMHYECKUX M SKOJIOIMYECKUX JAHHBIX O 3eMEJIbHBIX Y4acTKaxX U 00bEKTaxX HEIBMKHMOIO MMYILECTBA, PACIIO-
JIO’)KCHHBIC Ha UX TEPPUTOPHU. PaccMOTpeHBI acneKThl (DYHKIHOHAIBHOH COCTaBISIOIICH I'PaOCTPOMTENBHOIO KaJacTpa,
IpaJioCTPOUTEILHOTO U 3eMIICYCTPOUTEILHON TOKYMEHTALMH. Y CTaHOBJIECHO, YTO COBPEMEHHOE COCTOSIHHUE BEICHHS roCy-
JApCTBEHHOT'O 3EMEJIBHOIO KaJacTpa HACEJICHHBIX MYHKTOB B YKpauHE TPeOyeT yCOBEpIICHCTBOBAHMS YKOHOMHYECKOH U
9KOJIOTHYECKOI COCTABIISIOIIMX MO OOECIICYCHHIO NPaB COOCTBEHHOCTH Ha 3eMJII0 M HEJBH)KHMOE HMYILIECTBO, BBEICHHE
CHCTEMBbI HAJIOTOBOTO aJMHHHCTPUPOBAHUS, (OPMUPOBAHKE MOJHOLCHHO CHCTEMbI ydeTa M OLCHKH 3€MENb HACEICHHBIX
[YHKTOB, B TOM YHCIIC IIyT€M OTPaXCHHUS PE3yJIbTaTOB KAUeCTBEHHOH OLICHKH 3eMeJIb HACEICHHBIX IYHKTOB B 3€MEJILHOM
KaJacTpe B LENAX 00SCICUCHHUsI OPraHNU3aLHH PALIMOHAIBHOTO 3eMJICTIONb30BaAHHSL.

KiroueBble cj10Ba: acrekTsl (PyHKIHOHAIBHON U MPOCTPAHCTBEHHOM CTPYKTYPBI HCIOJIB30BAHUS 3€MEb, SKOHOMHUYCCKUX
NPEIIOCHUIOK MOSIBICHHS M PA3BUTHUsI TOPOACKUX arjioOMepalliif, rocy1apCTBEHHBII 3eMebHbII KaJacTp, TOPOICKOH KaxacTp.

Hlypovka E.G., Palamar A.Y. Problems of urban areas on the example cadastre Krivorozhskiy region

At the present stage of development of urban planning to improve public policy in urban planning in Ukraine there was a
need to create urban cadastre, which should provide answers to questions about the placement of the construction planning
system in the administrative unit, to determine the maximum allowable conditions and restrictions for each land taking into
account the state building codes, standards and regulations. To urban cadastre earned in full force was to develop the struc-
ture and ideology of its operation, must still fill it with quality urban planning, land management and other relevant informa-
tion. Research aimed at developing technologies for such information, may be considered relevant and timely. State Land
Cadastre of settlements is different in the current economic conditions require the formation of a comprehensive and inte-
grated system of legal, technical, economic and environmental data on land and immovable property located on their terri-
tory. The aspects of the functional component of urban cadastre, city planning and land use documentation. Found that the
current state of the state land cadastre settlements in Ukraine needs to improve its economic and environmental components
to guarantee the rights of ownership of land and property, the introduction of the tax administration system, the formation of
a complete system of accounting and valuation of land settlements, including by display the res

Keywords: aspects of functional and spatial structure of the use of earths, economic pre-conditions of appearance and
development of town arnomepaniii, state landed cadastre, town cadastre.

VK (622.013:622.341)-047.58

losox M.B., CepreeBa M.II. MarematnyHa MOJENb POJOBHUINA, OKIALY, PyIHOTO Tia a00 ALTHHUII KOPHCHUX KOTAIHH
IUTSL TeOMETpH3allii 0aJaHCOBUX 3amaciB

IIpencraBnena Meronnka 6a3yeThesl HA OCHOBI JaHHUX JETaIbHOI PO3BIIKH 3 BUKOPUCTAHHSIM CYy4aCHHUX MAaTeMAaTHIHAX METO-
IiB, IO JO3BOJISIIOTH BPAaXyBaTH HE TLIBKU OCOOJIMBOCTI PO3MOIITY KOPHCHOTO KOMIOHEHTY Ha JaHOMY POJOBHIII, MOKJIA],
pyaHoMy Tii abo IUTBHUII KOPUCHUX KOMAJIMH ajle i METOAWKY IPOBEICHHS reoMeTpu3awii s YTOUYHEHHs OajlaHCOBHX
3anaciB. MaremMaTiuuHa MOJIENb € 0a30BUM €JIEMEHTOM METO/Iy OI[IHKHM KOHJMIIIH 1 MipaxyHKy OaJaHCOBHX 3aIlaciB, TOMY IO
Ha 1l OCHOBI BUKOHYETBCS T€OMETpH3aLlisi 6aaHCOBUX 1 MPOMUCIIOBHX 3alaciB, 3HAXOJUTHCS ONTHMAIIbHE MOJIOKEHHS KOH-
TYpiB Kap’epy abo «CIiNuX pyIHUX MOKIaAiB» HAa TIIMOOKHX TOPH30HTAX IIAXT, MPOBOAUTHCS (3 ypaxyBaHHAM KoedilieHTa
PYZOHOCHOCTI) HiIpaxyHOK 3amaciB Mpy Pi3HUX OOpTOBHX BMicTax. Lleit po3moain 3ajeKuTh BiJ re0I0Tr0-reoXiMigHIX 0C00-
JMUBOCTEH TpoLeCy pya0yTBOPEHHS, BIACTUBOCTI CTPYKTYPH BMIIYIOUNX TOPiJ, a TAKOX BiZ reoMeTpii mpo0, 3a 10MOMOT00
SKHAX BEIETHCSl BUBUECHHS 3a3HAYCHOT0 00’ €My. AJITOPUTM IOOYZOBH MaTeMaTHYHOI MOJENI CKIIAHA€EThCS 3 JIAHIIOTa IIPOoIIe-
Iyp, KOJKHA 3 SIKHX IPEJICTABISIEThCS CAMOCTIHHIM 3aBIAaHHSAM, IIPHIOMY DIiIEHHS OKPEMHUX 3 HUX BIJPI3HIETHCS iCTOTHOIO
MaTEeMaTHYHOIO HOBU3HOIO. Jl0 OCHOBHHX IpOLEAYpP BiTHOCATHCS: TOOYI0Ba IpaHUIi 30HU MiHepai3aril; BuOip mapameTpis
MOJENi; 3IIJKyBaHHS Pe3yNbTAaTiB MEPBHHHOTO ONPOOYBAaHHS; KPAWTiHI TicTorpaM; peamiallis omepaTropa Nepexomy Io
HOBOI cucTeMH onpoOyBaHHs. [Ipu moOyn0BI MaTeMaTHYHOT MOJENI mependayaeThes, MO MOJIe KOHICHTPAIi KOPHCHOTO
KOMIIOHEHTY 3aiiMae JIOKaJbHUI 00’€M OanaHCOBHX 3amaciB Haap, OOMeXeHa Ti€l 00JIacTIO MPOCTOpY, Y sKii BinOyBaBcs
npotiec MinepanoytBopeHHs. [To0ymoBana TakuM YMHOM MOJIEIb POAOBHINA, OKIAIy, Py JHOTO Tija abo ALMBHHI[ KOPUCHUX
KONAJIMH BUKOPHCTOBYETHCS IUIS MiAPaxXyHKy HOTO 3amaciB, ONTHMAJILHOTO MMPOCKTYBAaHHS TiPHUY0100yBHOTO HiANPHUEMCTBA,
a TaKOX MIOTOYHOTO 1 MEPCHEKTUBHOTO IIAHYBAaHHS TIPHUYUX POOIT Ha YK€ AIF0YOMY ITiJIPHEMCTBI.

KuniouoBi c1oBa: o0y j0Ba rpaHHIl, aITOPUTM, TEOMETPis P00, MaTeMaTHIHa MOJENb

Ilosox H.B., Cepreesa M.II. MaTemaTuueckas MOJEIb MECTOPOXKICHUS, 3aJICKU, PyIHBIC Tela WIK y4acTKa MOJIE3HBIX
HCKOITaeMBIX JJIsl FeOMETPU3aLuK OaIaHCOBBIX 3aI1acOB

IpencraBnennas MeToMKa 6a3upyeTcs Ha OCHOBE JAQHHBIX JETabHOW Pa3BEIIKHU C UCIIOJIb30BAHUEM COBPEMEHHBIX MaTeMa-
THYECKHMX METOJIOB, NO3BOJIAIONINX YYECTh HE TOJIBKO OCOOCHHOCTH PACIIPE/Ie]IeHUs T10Je3HOr0 KOMIIOHEHTAa Ha IaHHOM Me-
CTOPOXKJICHHUH, 3AJICXKH, PYTHOM TeJIe WIIM yYAaCTKH MOJIE3HBIX HCKOMAEMBIX HO U METOJUKY NPOBEICHUS FeOMETPH3ALNH 115
YTOYHEHHs1 OalaHCOBBIX 3amacoB. MaTeMmaTHuecKas MOJENb SBIsieTCs 0a30BBIM 3JIEMEHTOM METOJa OLICHKH KOHIHIMN U
nozicuera OamaHCOBBIX 3aMAaCOB, TaK KaK HA €¢ OCHOBE BBHIMOJIHACTCS T€OMETPU3ALMs OANaHCOBBIX M IPOMBIIUICHHBIX 3ama-
COB, HaXOJIUTCSl ONTUMAIBHOE IIOJIOXKEHHE KOHTYPOB Kapbepy WM «CIENbIX PyIHBIX 3aJIeKei» Ha TITyOOKHX TOPH30HTAX
[IaXT, POBOAUTCSA (C yueToM Kod(QHIMEeHTa PyJOHOCHOCTH) ITOJCUET 3aIlacoB MPH Pa3JIMYHEIX OOPTOBEIX ropojax. ITo
pacrpeeseHie 3aBHCHT OT T'€0JOro-reOXMMHYECKHX OCOOCHHOCTEH mporecca pynoo0pa3oBaHMs, CBOWCTBAa CTPYKTYpPBI
BMELIAIOIINUX TOPOJ, & TAKXKE OT TEOMETPUH MPO0, C MOMOIIBIO KOTOPBIX BEAETCS U3YUYEeHHE YKa3aHHOTO 00beMa. AJITOPUTM
HOCTPOCHHS MaTeMaTHYEeCKOH MOZENH COCTOUT M3 LIENH IPOLEyp, Kaxaas U3 KOTOPBIX NPEACTABISAETCS CaMOCTOSTEIbHOM

Bicurk KpuBopi3zpkoro HanioHaabHOTO yHiBepeuTety, Bull. 43, 2016 209



3aaueil, npu4eM peleHne HeKOTOPhIX U3 HUX OTIMYAETCs CYIECTBEHHOM MaTeMaTH4ecKoil HoBU3HOW. K 0CHOBHBIM mpoite-
JypaM OTHOCSTCS: IOCTPOCHHE TI'PAHUIIBI 30HBI MHHEPAIU3ALMH; BBHIOOD MapaMeTpOB MOJEIHM; CIVIaKMBaHUS PE3yJbTaToB
MIEPBUYHOTO ONMPOOOBAHMUS; KPAWTHHI THCTOTPaMM; pealli3alyus OIepaTropa rnepexoa K HOBoW cucteme onpoboBanus. [Ipu
MOCTPOCHUHM MATEMaTHYCCKON MOJENH MPEAIOaraeTcs, YTo Moje KOHLEHTPAUWH IT0Je3HOr0 KOMIOHEHTAa 3aHHMAaeT JIo-
KaJbHBIIl 00beM 0ajaHCOBBIX 3allacOB HEIp, OrpaHHYCHA TO O0JNACThI0 MPOCTPAHCTBA, B KOTOPOH IPOMCXOAMI IPOLIECC
MuHepanooOpaszoBanust. ITocTpoeHHast TaKUM 00pa3oM MOJETb MECTOPOXKICHHUS, 3JICKH, PYAHOTO TeNa WIH yJacTKa HoJies-
HBIX MCKOIAEMbIX HCIOJIB3YETCs IS MOJCYETa €ro 3amacoB, ONTUMAIBHOIO IPOCKTUPOBAHKS TOPHOJIOOBIBAONICTO MPE/-
HPHATHSL, & TAKKE TEKYIIETO U MEPCIECKTUBHOTO [IAHMPOBAHHUSI TOPHBIX PaboT Ha YKe JCHCTBYIOIIEM MPEIPUSITHH.
KiroueBble cj10Ba: IOCTPOCHHE IPAHULIBI, AJITOPUTM, T€OMETPHs IIPOO, MaTeMaTHYeCKas MOAEIb

Sholokh M. V., Sergeeva M.P. Mathematical model of deposit, deposit, ore bodies or precinct minerals for geometrization
balance reserves

The presented method is based on detailed data exploration using modern mathematical methods to take into account not only
features the distribution of useful component in this field, deposit, ore body or station minerals but the method of geometriza-
tion for specification of balance reserves. The mathematical model is a basic element of the method of calculation and condi-
tion assessment of balance reserves, as is done on the basis of geometrization balance and industrial reserves, is the best posi-
tion or career paths "blind ore deposits" in the deep horizons of mines held (including ore coefficient) count inventory for
various board contents. This distribution depends on geological and geochemical characteristics of ore formation process, the
properties of structures surrounding rocks and the geometry of samples in which conducted the study said volume. The algo-
rithm of mathematical model consists of a chain of procedures, each of which represented a separate task, and the decision of
some of them is different essential mathematical novelty. The main procedures include: the construction of the border zone of
mineralization; choose model parameters; smoothing the results of initial testing; krayhinh histograms; Values operator tran-
sition to the new system testing. In constructing a mathematical model assumed that the right concentration of useful compo-
nent takes the local volume balance reserves of mineral resources, limited space an area in which there was a process mineral.
Model built so deposit, deposit, ore body or station minerals used to calculate its reserves, optimum design of mining enter-
prises, and planning of current and future mining operations in already existing enterprises.

VK 624.012.45

Banosoii O.1., I'ep6 IL.I. JocnimkerHs poOOTH KOHTAKTHOTO IIBa NPH MiJACHICHHI 37113006 TOHHUX KOHCTPYKLIH METOIOM
TIPUKJICIOBAHHS

HageneHo it npoaHaii3oBaHO pe3yJIbTaTH BHIPOOYBaHb IMiJCHICHUX 0aJOK Ha SKICTh POOOTH KJICEHOTO KOHTAKTHOTO LIBA
IIPY Pi3HUX PIBHIX MOBTOPHOTO HaBAHTA)KCHHSI.

HapoutyBaHHsS 3ruHaIBHUX 3aJ1i300€TOHHUX €JIEMEHTIB 3HM3y BHKOHYIOTH 3a3BHYail IPH HEMOMIIHMBOCTI IiJCHICHHS Hapo-
IIyBaHHSM 3BEpPXY, 1 IPU HEOOXiJHOCTI, HE JyXKe BEJIMKOro 30UIbIICHHS HeCy4ol 34aTHOCTI KOHCTPYKLil B ocrauHiil yac y
OymiBHMITBI BHHHKIA mOpoOieMa [JOCHI/DKEHHS Halpy)XeHO-1e(OpPMOBAHOTO CTaHy KOHTAKTHOTO INBA MiJICHICHHX
KOHCTPYKLIi/i P BUCOKOMY DiBHI HampyrH, 0COOIMBO 3 ypaxyBaHHIM 3MiH Y MPOLECi eKCILTyaTallil.

IcHyrOUi MeTOAM PO3paxyHKY MIHOCTI KOHTAKTHOTO IIBa Y 30ipHO-MOHONITHHX 1 MiACHICHNX KOHCTPYKIISIX MependadarTh
3a0e3MeYeHHS MIIHOCTI KOHTAKTHOTO IIBa 33 JOTIOMOT0I0 KOHCTPYKTUBHHX 1 TEXHOJIOT1YHHX 3ax0/iB. Lle mo3Bomsie mpu po3-
paxyHKy 0OMEXHTHCS NePEeBIPKOIO MIIIHOCTI Y TPAHUYHOMY CTaHi B MicIli HAl{OUTBIINX 3rHHAIBHUX MOMCHTIB Ta 32 IOXHINM
repepizom.

BpaxoByrouw, 1110 (aKTHYHO [IiF0Ye 3yCHIUISI B MEXax KOHTAKTHOrO IIBA € BIIHOCHO MajuM, i po3LIapyBaHHs Bi3yallbHO HE
CIIOCTEPIrajoch B XKOAHIH 3 6aJoK, CIoci0 yiamTyBaHHS KOHTaKTy 3 BUKOpHcTaHHAM Kieto Cerinol ZH e nominsHuM, a po3-
paxyHOK MIl[HOCTi KOHTAKTHOTO IIIBa BiJOMHM CIIOCOOOM 3 KOPEKTHBaMH 3allPOIIOHOBaHUMH B POOOTI /I PO3paxyHKY IiBa
3 KJICI0, BUSIBIJIO LITKOM 3a/I0BiIbHI SIKICHI Ta KiJIbKICHI Pe3yJIbTaTH.

Kurouosi ciioBa: 6anka, miacHiIeHHs, BUPOOYBaHHSA, PO3TATHYTA 30HA, HABAHTAKCHHS

YK 621.891+539.375.6

Manunosckuii 10.A., Jannnauna I'.B., IBopeuxunii 1.H., MaaunoBckaa C.H. Hexoropsie acnekTsl JedopMannoHHO
BOJIHOBOT'O IIPEJCTaBIICHUS O IPUPOJIE TPEHUS U U3HOCA

Jlnst OLeHKH YCIIOBHH TPEHUSI M M3HOCOCTOWKOCTH JeTajiell OOBIYHO PacCMaTpPUBAIOTCS CIICAYIOIINE TCOPUH: IeOMEeTpHYe-
CKHe, MOJIEKyJISIpHbIe, leopMaliMOHHbIe, KOMOMHNPOBaHHEIE. Bee yka3aHHbBIE TEOPHU pAacCMaTPHBAIOT MIPOLIECCHI, IPOUCXO-
JUIIIME Ha KOHTAKTe B3aMMOJCHCTBYIOMIMX JAeTaneil. OIHAKO MPH B3aUMOJICHCTBUH JeTaleil Takke HMEIOT MecTo aedopma-
IIMOHHBIE MPOIECCHl HA MOIYNPOCTPAHCTBE, KOTOPbIE MPOUCXOAAT B 30HE TEpes IBIDKYILEHCS AeTanbio (110 HEMOABIKHOMY
TIOJTYTPOCTPAHCTBY ). DTH HCCIEIOBAHMUS KAaCaIOTCS BOIIPOCOB BOJTHOOOPA30BaHMS HAa OOKATHIBAEMBIX MOBEPXHOCTSAX IFIIHH/-
PHUUECKHX JIeTajed, a TakXKe Ha KOJecaX M jKEIEe3HOJOPOXKHBIX PelibCax, YKa3aHHBIN Ae(hOopMaluOHHEIH P PEeKT 00BsICHACTCS
MECTHOH IoTepell yCTOMYMBOCTH TOHKOTO MOBEPXHOCTHOTO €JI0OsI OOKaThIBaeMBIX Jeraneid. Omupasch Ha pe3ysIbTaThl pac-
CMOTPEHHBIX paboT, HAaMU CHENAH BBIBOJ O TOM, YTO 3a/iada O TPEHUH W M3HAIIMBAHUU JBYX IIEPOXOBATHIX MTOBEPXHOCTEH
COCTOUT M3 JIBYX 3a1a4 — OJIHa U3 KOTOPBIX 3TO 33ja4a O ABMKECHUM IIJIOCKOTO LITaMIIa 10 LIEpOX0BaTOl MOBEpXHOCTH (MWIn
Ka4eHUM LIIMHJPA 10 IIEpPOXOBAaTON MOBEPXHOCTH), @ BTOpas — 3TO COIPSDKEHHAs ¢ Hel 3a/lauya O Harpy>KeHUU YIpyroro
MOJTyTIPOCTPAHCTBA KacaTeNIbHbIM YCHINEM, ONPEesIeMbIM IPH PEIICHUH TIEPBOM 3a/1auH.

s ynporuieHust COnpsbKeHHOM 3a7jaddl HaMU MCIIOJIb30BaHA MPUOIIKEHHAS MOJENb, B KOTOPOM TOHKHMH MOBEPXHOCTHBIN
CJIOM Ka)KI0HM U3 B3aMMOEHCTBYIOIIMX JA€Talel MMPEeICTaBIeH B BUIE CTEP)KHS Ha YIIPYTOM OCHOBAaHUM, Harpy>KEHHOM Kaca-
TenbHOU Harpyskoii. [Ipu Takoit mocTaHOBKE 3a7a4l TOBEPXHOCTHBIN CIIOH MOIYTIPOCTPAHCTBA JINOO TEPSET YCTOMIHBOCTD, H
MoJTydaeT BOJHOOOpasHble AedopManuy, JTUO0 ITOBEPXHOCTHBIM CIIOH IIOMYHMpPOCTPAHCTBA HAXOJUTCS IIOJ BO3IEHCTBHEM
LUKIMYECKUX Harpy:KeHuid. B ToM u Ipyrom ciydasx MPOMCXOAUT U3HOC M BBIKPAIIMBAHUE COINPUKACAIOUIUXCS MOBEPXHO-
cTeil. B menom ¢ y4eToM ykasaHHBIX OCOOSHHOCTEH NPOIECCOB TPEHMsSI M M3HAIIMBAHHS MOXKET CYLIECTBEHHO H3MEHUTCS
IUIOIIAb BCEX BBICTYIIOB Ha KaXKIOM M3 KOHTAKTHPYIOIIHMX TEJ, & TAKKE MOXET U3MEHHTCS BBICOTa HaHOOJBIINX MHUKpPOHE-
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poBHOCTEH. [I1si NPaBUIBHOTO pacyeTa M3HOCA PacCMaTPUBACMBIX TIOBEPXHOCTEH HEOOXOANMO CKOPPEKTHPOBATH AAaHHbBIE MO
IUIOIA/IM BBICTYNOB KOHTAKTUPYIOLIMX TeJl, @ TAKKE MO BBICOTE HAUOOJIBIIMX MUKPOHEPOBHOCTEH.

Ki1roueBble cj10Ba: TpeHHE, H3HOC, MUKPOHEPOBHOCTD, YIIPOYHEHHBIIT CIIOH, LITaMII, OJIyIPOCTPAHCTBO.

Manunoscebkuii }0.0., Janijina I'.B., IBopeusknii JI.H., Manunosckas C. . [leski aciexkt nedopmaniiHii XBUIEBO-
'O YSBJICHHS IIPO IPHUPOIY TEPTs i 3HOCY

Jlnst omiHKM yMOB TepTs i 3HOCOCTIMKOCTI JeTaneil 3a3Bu4ail po3riIsaroThCS HACTYIHI Teopii: FTeOMETPHUHI, MOJEKYJISIPHI,
nedopMariiifHi, KoMOiHOBaHi. Y ¢i BKa3aHi TeOpii po3risAaioTh MPOIIECH, IO BiIOYBAIOTHCS HA KOHTAKTI B3aEMOIIFOUMX JeTa-
neid. [Ipore mpu B3aemoxil neTayiel TakoXK MaroTh Miclie AeopMalliiiHi IpolecH Ha HaIliBIPOCTOPI, SIKi BiOyBarOThCS B 30HI
nepe; pyxoMoro IeTauto (1o HepyXoMoMy HamiBrpoctopy). LIi mocimimKeHHs: TOpKaloThesl MUTaHb XBUJICY TBOPEHHS Ha 00-
KaTyBaHHX MOBEPXHAX LWIIHAPUYHUX JeTaieil, a TakoX Ha KoJiecax i 3ali3HMYHUX peiikax, BKasaHuil nedopmauiiHuit
e(eKT TOSCHIOETHCS MICIIEBOIO BTPATOIO CTIMKOCTI TOHKOTO MOBEPXHEBOrO mIapy oOKaTyBaHUX Aeraneil. Crmparounch Ha
Pe3yJIbTaTH PO3MJISHYTUX POOIT, HaMK 3p00JICHUIT BUCHOBOK ITPO T€, 110 3aBIAHHS MPO TEPTS i 3HOIIYBAHHS JBOX IIOPCTKUX
MIOBEPXOHb CKIIANAETHCS 3 IBOX 3aBJaHb - OfHA 3 AKUX 1€ 3aBJaHHS IPO PyX IUIOCKOTO IUTAMILy 110 LIOPCTKiK HOBEpXHi (41
KOYCHHI LWIIHApa IO INOPCTKiii MOBEpXHi), a Ipyra - Le 3B'3aHe 3 HEI0 3aBJaHHA NP0 BAHTAXKCHHS IIPYKHOIO
HAIBIPOCTOPY AOTHYHHM 3yCHIUISIM, BU3HAYyBaHUM IIPH PillIeHHI Mepiioi 3a1adi.

JUi1st crpoIeHHs 3B'13aHOT0 3aBJaHH HAMH BHKOPHCTaHA HAaOJMKEHA MOJICIIb, B sKiii TOHKHH HOBEPXHEBHIA 1Iap KOXKHOI 3
B3a€MO/IIFOUNX JICTANICH TIPEACTABICHHUI Y BUIJISAL CTEP)KHS HA NPY)KHIN OCHOBI, HABAHTAXKEHI! JOTHYHUM HaBAHTAXKCHHSIM.
Ilpu Taxiii moctaHoBLi 3aBJaHHS IMOBEPXHEBHI IIap HAMiBOPOCTOPY ab0 BTpadae CTIHKICTh, 1 OTPUMYy€ XBHIICOTIOHI
nedopmariii, abo mMoBepXHEBHil Map HAMIBIPOCTOPY MepedyBae MiJ BIUIMBOM LUKIIYHUX BaHTAXKEHb. Y TOMY i APYroM BH-
naakax BinOyBaeThbes 3HOC 1 BH(AapOOBYBaHHS IOTHYHHX MOBEPXOHb. B HiOMYy 3 ypaxyBaHHSIM BKa3aHHX OCOOIMBOCTEH
TIPOIIECIB TEPTA 1 3HOIIYBAHHSI MOXKE iCTOTHO 3MIHMUTBCS IUIOMIA YCiX BUCTYIMIB Ha KO)KHOMY 3 KOHTaKTYIOUHX TiJI, a TaKOX
MOXE 3MIHMTBCS BHCOTA HaifOUIBIIMX MiKpoHepiBHOCTEH. [l MpaBHIIBHOIO PO3paxyHKy 3HOCY [aHHX IOBEPXOHB
HEOOXiJJTHO CKOPEKTYBATH JaHi 3a IUIOIIEI0 BUCTYIIIB KOHTAKTYIOUHX TiJI, @ TAKOXK MO BUCOTI HAHOLIBIINX MIKPOHEPIBHOCTEH.

KrouoBi ci1oBa: Tepts, 3HOC, MIKPOHEPIBHICTh, 3MIIIHEHUH IIap, [ITaMII, HAIIIBIIPOCTIP.

Malinovskiy Ju.O., Danilina V., Dvoretskiy D.N., Malinovskaja S.I. Some aspects deformation wave picture of nature of
friction and wear

For the estimation of terms of friction and wearproofness of details next theories are usually examined: geometrical, molecu-
lar, deformation, combined. All indicated theories examine processes, what be going on the contact of interactive details.
However at co-operation of details deformation processes on half-space, which take place in an area before a locomotive
detail (on immobile half-space), take place also. These researches touch the questions of wavemaking on the oOkaTsiBaeMbIX
surfaces of cylindrical details, and also on wheels and railway rails, the indicated deformation effect is explained by the local
loss of stability of superficial skim of o6kareiBaembix details. Leaning against the results of the considered works, drawn
conclusion by us that a task about a friction and wear of two rough surfaces consists of two tasks - one of which it is a task
about motion of flat stamp on a rough surface (or woobling of cylinder on a rough surface), and second is the task attended
with her about the ladening of resilient half-space tangent effort, determined at the decision of the first task.

For simplification of the attended task we are use a close model, in which the superficial skim of each of interactive details is
presented as a bar on resilient foundation, loaded with the tangent loading. At such raising of task superficial layer of half-
space either loses stability, and gets undulating deformations or a superficial layer of half-space is under act of cyclic laden-
ings. In that and by a friend cases there is a wear and painting of contiguous surfaces. On the whole taking into account the
indicated features of processes of friction and wear can substantially the area of all ledges will change on each of contacting
bodies, and also can the height of most mukponepoBHocteit will change. For the correct calculation of wear of the examined
surfaces it is necessary to correct data on the area of ledges of contacting bodies, and also on the height of most mukpone-
POBHOCTEM.

Keywords: friction, wear, mikrounevenness, work - hardened layer, stamp, half - space.

YK 622.837

Huxonammu FO.M., Ke6an S1.B. IIytu ncrionbp30BaHUS IDIOIIACH OCTaTOYHBIX OTKPHITHIX TOPHBIX BBIPAOOTOK, 3aTOILICH-
HBIX TIOI3¢MHBIMH BOJAMH

BrinosHeH aHann3 CTENEHH BIMSHUS OCTaTOYHBIX TOPHBIX BEIPAOOTOK Ha 3Tall IPOU3BOACTBA FTOPHOTEXHHMYECKON PEKYIIBTH-
BallMH TITyOOKHX KapbhepoB B YCIOBHSX BOCCTAHOBJICHHS JIENPECCHOHHON BOPOHKH MOA3EMHBIX BOJ. PaccMoTpeHsl mpobite-
MBI CBS3aHBI C BEJIEHHEM TOPHBIX pabOT MO BHYTPEHHEMY OTBanooOpa30BaHMIO B 3aTOIUIEHHOM Kapbepe. Tak B YCIOBHSX
0CTaTO4YHOMN ropHOii BbipaboTkH kapbepa Nel «AMKP» Bo3nukarot nedopmariii U OMOI3HEBBIC SIBICHUS B MPOLECCE OTBA-
71000pa3oBaHus, YTO YCIOXKHACT coOMoaeHne TpeOoBaHu TeXHUKU Oe3omacHocTu. [lanee B mporecce TUKBUIAIMN Kapbe-
POB B pe3yJbTaTe OTKIIOUCHHUS] KAPhEPHOT0 BOZOOTINBA HAYHETCS 3aTOIUICHHS 0 €CTECTBEHHOTO yPOBHS IIOA3EMHBIX BOJ. B
TIEPHOJ 3aTOIUICHUH OCTATOYHBIX TOPHBIX BBIPAOOTOK U BEACHUS OJHOSPYCHOTO OTBAIO0OPa30BaHMs HA pabOYMX IIOIIA[KaxX
NIeperpy30uHbIX IMyHKTOB BO3HHUKAIOT ONOJ3HM M Ae(OpMaliH MOBEpXHOCTH oTBaja. IIpu 3TOM OTCcTaBaHWE BHYTPEHHETO
0TBaJIOOOpa30BaHNE HE MO3BOJIUT B MOJIHOM 00BEME BBINOIHUTH PEKYJIBTHBALMIO M BOCCTAHOBHUTH penbed mecTHOCTH. Ha
OCHOBE JIMHAMUKH TIOJI3EMHBIX BOJI B YCIIOBMsIX VHIyIenKoro kapbepa 1o pe3ysibTaTaM MHOTOJIETHUX PEXKUMHBIX HaOII0e-
HHMIT OIIpesieNieHbl 3aKOHOMEPHOCTH KOTOPbIE HEOOXOANMO yUUTHIBATh NP MPOrHO3UPOBAHUH YCIOBUH HA NPEJIMKBYJAIH-
oHHOM srare. [To pe3ysibraTaM TEOPETHUECKUX M SMIMPUYECKUX HCCIIEIOBAHUI ONpe/iesieHbl IPUYHHBI OIACHBIX Jedopma-
LU CBEKEOTCHIITAHBIX OTBAIBHBIX 3aXOA0K OTHOSPYCHOTO BHYTPEHHETO IMOATOIUIEHHOTO OTBasa. BeIonHeH aHanm3 nccie-
JOBaHUH 10 BHYTPEHHEMY OTBAJIOOOPA30BaHUIO, B OCTATOYHBIC TOPHBIE BHIPAOOTKH, KOTOPBIE PacCMATPUBAIOT YCIOBHUS HC-
TIOJTb30BAHUS CPEJICTB OCYIICHHS! KaphepHBIX MOJIEH ¢ fanbHeHIel TOPHOTEXHUIECKOH PeKyJIbTUBALUeH IS XO3STHCTBEHHO-
TO, JIECHOTO, BOZHOTO M HPOYEro HCIoIb30BaHus. OnpeneneHsl JadbHEHIINe HAlpaBICHHs HCCIISIOBAaHUS H JIOKAIU3AINN
JAaHHOM Hay4YHO-TEXHHYECKOW 3a1auu, IyTeM KiIacH(HUKALMK, HaCIOPTH3AMU U MOJACIUPOBAHNUS 1JIsl BHITOJIHEHHS aBTOMa-
TU3UPOBAHHBIX rpadoaHaTUTHYECKUX PaCUETOB.

KuiroueBble c1oBa: ropHas BeIpabOTKa, Kapbep, OMOI3HEBbIE SBICHUS, 3aTOIIIEHHBIH Kapbep
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Hikomammn FO.M., Ke6au S1.B. 11lnsaxu BUKOpUCTaHHS IUIOL] 3aJIMIIKOBUX BIAKPUTHX TIPCHKUX BHPOOJICHD, 3aTOIICHUX
M A3€MHUMH BOJAMU

Bukonanuii aHami3 CTyNeHs BIUIMBY 3aJHIIKOBUX TPHHYUX BUPOOOK HA €Tal BUPOOHUITBA TIPHUIOTEXHIYHOT PEKYIIbTUBALIL
rMOOKUX Kap'epiB B YMOBAX BiJHOBJICHHS AEMPeciifHOl BOPOHKH Mig3eMHHX BOZ. Po3risHyTO mpobiemMu moB's3aHi 3 BeICH-
HSIM TipHAYMX POOIT 3 BHYTPIIIHIM BiZIBAJIOyTBOPEHHSIM B 3aTOINICHOMY Kap'epi. Tak B yMOBax 3aJIMIIKOBOI TipHIYOI BUPOO-
xu kap'epy Nel «AMKP» BuHEKaIOTH AedopManii Ta 3CyBHI SIBUINA B IIPOLEC] BiJBAIOYTBOPEHHS, IO YCKIIAJHIOIOTH TOTPH-
MaHHs BHUMOT' TexHiku Oe3neku. Jlani B mpoueci JikBijamii kap'epiB B pe3ysibTaTi BiAKIIOUEHHS Kap'€pHOTO BOIOBIIMBY
MOYHETHCS 3aTOIICHHS 10 MPUPOAHOrO PiBHSA MiJ3eMHHUX BOA. B mepion 3aTOMICHHS 3aIMIIKOBHX TIPHUYHX BHPOOOK i Be-
JICHHSI OJIHOSIPYCHOTO BiJIBAJIOYTBOPEHHS Ha POOOYMX MaiJaHYMKaX NMEepPEeBAHTAKYBaJIbHHUX IYHKTIB BUHUKAIOTH 3CYBH Ta
nedopmariii moBepxHi BizBanmy. IIpy ibOMy BifiCTaBaHHS BHYTPIIIHBOTO BiZBaJIOYTBOPESHHs HE J03BOJIUTH B IOBHOMY 00Cs31
BHKOHATH PEKyJIbTHUBAIIO 1 BITHOBUTH penbed MicueBocTi. Ha ocHOBI IMHAMIKM MiA3eMHHX BOJ B yMOBax I[Hryjenpkoro
Kap'epy 3a pe3yibTaTaMu 0araTopidHUX PEKUMHHUX CIIOCTEPEKCHb BU3HAYEHO 3aKOHOMIPHOCTI, SIKi HEOOXiHO BpaXOBYBaTH
TIpH MIPOTHO3YBaHHI YMOB Ha €Talli JTiKBigamii. 3a pe3yIbTaTaMi TEOPETUIHUX 1 EMITIPHYHUX JOCIIKEHb BU3HAYCHO TIPHYH-
HU Hebe3neuHnx JedopMarliif cBIXKEBIACUIIaHNX BiJJBATBHUX 3aXO0J0K OJHOSIPYCHOI'O BHYTPIIIHBOTO MiATOINICHOTO BiABaIy.
Bukonanmii aHai3 JOCIHIiKEHb 110 BHYTPIITHEOMY BiJBaJIOyTBOPEHHIO, 3AJIMIIKOBI TipHIYI BUPOOKH, SIKi PO3IISAAIOTE YMO-
BH BUKOPHCTAHHS 3aC00iB OCYIICHHS Kap'€pHHX IOJiB 3 MOAAIBLIOK MPHAYOTEXHIYHOK PEKyIbTHBALIEI AJIS FOCIOAAPCh-
KOTO, JIICOBOT'0, BOJJHOTO Ta IHIIIOTO BUKOPUCTAHHS. BH3HAYCHO MOMANIBIIN HAMPSAMKH JAOCIIDKCHHS 1 JOKaNi3allii 1aHol Hay-
KOBO-TEXHIYHOI 3a/1a4i, IUISIXOM Kiacudikarii, macrmopTu3aiii Ta MOACTIOBaHHS Ul BUKOHAHHS aBTOMAaTH30BaHUX Ipado-
AHANITHYHUI PO3paxyHKIB.

KurouoBi ci1oBa: ripande BUpOOIICHHS, Kap'ep, 3CyBHI SBUIA, 3aTOIUICHUN Kap'ep

Nikolashin Ju.M., Kebal Ja.V. Ways of the use of areas of the remaining open mountain making, flooded by underwaters
The analysis of the impact of residual mining at the production stage mining rehabilitation of deep open pits in the recovery
of depression cone of groundwater. Consider the problems linked with mining for internal dumping in a flooded quarry. So in
terms of residual mining pits Nel "AMKR" deformations and landslide phenomena in the process of dumping, which compli-
cates compliance with the safety requirements. Further, in the process of liquidation of quarries, quarry dewatering will start
flooding to the natural groundwater level. In the period of the flooding of residual mine workings and maintenance of a single
dumping on work sites, transshipment points occur the landslides and the deformation of the surface of the blade. The back-
log internal dumping will not allow to fully implement the remediation and restore the terrain. On the basis of groundwater
dynamics in the conditions of Inguletsky mine through the results of long-term regime observations of the regularities which
must be considered when predicting conditions on preliquidation stage. According to the results of theoretical and empirical
studies to identify the causes of dangerous deformations vegeatrian dump stope flooded single inner blade. The analysis of
studies on internal dumping, in the residual mining, which consider the conditions of use of the means of draining career field
with further mining reclamation for economic, forest, water and other uses. Defined future directions of research and the
localization of this scientific and technical tasks, by classification, certification and simulation to provide automated analyti-
cal calculations.

Keywords: mountain making, quarry, landslide phenomena, flooded quarry

VK 622.271.012.3

Kykos C.A., Kocranckuii A.H., Yenypnoii B.U., fAmenko B.E. YcraHoBieHHe MakCHMaJbHOIO 3KCILUIyaTallHOHHOTO
K02 duIeHTa BCKPBILIH, KaK ITOKa3aTess Il 000CHOBAHUS CIIEAYIOIIeH o4epean oTpaboTKH JeHCTBYIOLIETO Kele30pya-
HOT'0 Kapbepa

CrencTBUeM PacCLIMPEHHs JKENE30PYIHBIX KapbepoB CTAHOBUTCS IOCTOSHHOE BO3PACTaHUE ITyOMHBI OTKPBITBIX TOPHBIX
paboT, KOTOPOE MPUBOJMUT HE TOJILKO K YBEJIMYEHHIO BBICOTHI IIOJ/bEéMa KaK BCKPBIIIHBIX MOPOA, TaK U PYAbl, H3MEHEHUIO
KauecTBa 10OBIBAEMOil py/ibl, HO U COOTBETCTBEHHO yBEJIHYMBAET CEOECTOMMOCTD MOCICIHEH. Y BEINUCHHE TTyOHHbBI BHIEM-
KU PYZABI U BCKPBIIIHBIX [TOPOJ B KOHEYHOM HUTOTE yJOPOXKAeT TOBAPHYIO MPOLYKLUHMIO. BeieacTBIE 3TOro, 4acTo mocie Joc-
THXKCHHUS JOITyCTUMOMN ce0eCTOMMOCTH J00BIYH MOJIE3HOT0 HCKOIIAEMOr0 B KOHKPETHOM Kapbepe paccMaTpHBaeTCsi BOIIPOC O
1e7IecO00Pa3HOCTH ero JaibHenen yriryoku. OnHako 1y 000CHOBaHUs B CIEIYIOLICH o4eper OTPabOTKH KeIe30py IHOTO
Kapbepa ero KOHTYPOB € IIOMOILBIO TAKOTO [TOKa3aTeNs Kak KoA(QGHUIMEHT BCKPBIILIH, IPE/IAracTcsl yYuThIBaTh YA0POKAHHIE
JOCTaBKH PY[bI IPH YIiIyOKe Kapbepa, KaueCTBO CHIPOIl PY/bl, KOTOPOE MPEKIE BCErO XapaKTEPH3YeTCs COACPIKaHHEM JKe-
Je3a ¥ B 3HAYUTENBHOM Mepe onpeneisieT 3QPEKTUBHOCTh TEXHOJIOTHYESCKHUX TPOLIECCOB J00BIYH, MepepaboOTKH: COPTHPOB-
KH, ApOOJeHHs M OOOTalleHHs Py A1 HOidyudeHHs: 0e3yObITOYHOI ToBapHOil npoaykiuu. [IpennoxeHa 3aBUCHMOCTD, IO-
3BOJIAIONIAs YUMTBIBAsI COZCP)KaHME MarHUTHOTO JKeje3a B PyJe, a TAKKe POCT TPAHCIOPTHBIX 3aTpaT Ha ¢ JOCTABKY IpU
yriryOKke Kapbepa, OlpeesaTh MaKCUMANbHBII SKCIUTyaTalMOHHBIN KO3(dUIHEHT BCKpBIIN. BricoTa 00Cy)KUBacMoit aBTO-
TPAHCIIOPTOM 30HBI NPUHUMAETCS PABHOW paljMOHAJBHONW BBICOTE MOABEMA FOPHOW MaccChl HPH MCIONB30BAHHS JTAHHOTO
THIIA aBTOTpaHcHopTa. OGOCHOBAHHE TEXHHYECKOTO PEIICHHUS C HOMOIIBIO IPHHATOTO OLIEHOYHOIO MOKa3aTelssi 00eCeynT
9KOHOMHYHOCTH Clielytolieil ouepeau yriyOku kapbepa. IIpenaraeMplii METOAHYECKHI HOIXO0/ YYUTHIBACT MUHUMAIIBHOE
KOJIMYECTBO HEOOXOAMMBIX IapaMETPOB XapaKTePHU3YIOIIHX Pa3paboTKy MECTOPOKICHHS M MOXET HCHOJIb30BATHCS IPH
HPOCKTHPOBAHUH TOPHOPYIHBIX MPEINPHUITHI OCYLICCTBIISIOMIMX Pa3pabOTKy KEJIE30PYIHBIX MECTOPOKICHUN OTKPBITHIM
CrIoco0oM.

KiioueBble ciioBa: jxene30pyiHbIe Kapbepbl, HOAbEM TOPHOT Macchl, 3G (HEKTHBHOCTD TEXHOJIOTHYECKHX IIPOLIECCOB

Zukov S.A., Kostjanskiy A.N., Chepurnoy V.I., Jachenko B.E. Establishment of maximal operating coefficient of strip-
ping, as an index for the ground of next turn of working off an operating iron-ore open-pit

Permanent growth of depth of open mountain works becomes investigation of expansion of iron-ore quarries, which results
not only in the increase of height of getting up of both stripping breeds and ore, change of quality of the obtained ore, but also
accordingly increases a prime price the last. The increase of depth of coulisse of ore and stripping breeds in the end rises the
price commodity products. Hereupon, often after achievement of possible prime price of booty of useful nckonaemoro in a
concrete quarry a question is examined about expedience of his further deepening. However for a ground in the next turn of
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working off the iron-ore quarry of his contours by means of such index as a coefficient of stripping, it is suggested to take
into account a rise in prices of delivery of ore at deepening of quarry, quality of raw ore, which is foremost characterized by
maintenance of iron and efficiency of technological processes of booty determines to a great extent, processing: sorting,
crushing and ore-dressing for the receipt of break-even commodity products. Dependence, allowing taking into account
maintenance of magnetic iron in ore, and also height of transport expenses, is offered on her delivery at deepening of quarry,
to determine the maximal operating coefficient of stripping. The height of the area served by a motor transport is accepted to
the equal rational height of getting up of mountain mass at the uses of this type of motor transport. The ground of technical
decision by means of the accepted evaluation index will be provided by the economy of next turn of deepening of quarry. The
offered methodical approach takes into account the least of necessary parameters characterizing working mine and can be
used for planning of mining enterprises of carrying out development iron-ore deposits by an open method.

Keywords: iron-ore open pit, getting up of mountain mass, efficiency of technological processes

Kykos C.O., Kocrancbkuii O.M., Yenypnoii B.1., Sflmenko Bb.€. BcraHOBIEHHS MaKCHMalbHOTO EKCIDTyaTalliifHOTO
KoedilieHTa BCKPHIIIH, K ITOKa3HUKA IS OOTPYHTYBaHHS HACTYITHOI YEPTH BiAPOOITKY Ai0YOTO 3aTi30pyAHOTO Kap'epy
Hacmigkom po3mmpeHHs 3ai30pyIHUX Kap'epiB CTa€ MOCTIHHE 3pOCTaHHS ITTMOMHY BIIKPHTHUX TiPCBKUX POOIT, SIKE MIPU3BO-
JIUTH HE JIUIIE 10 30UIBIICHHS BUCOTH MiTHOMY SIK BCKPBIIIHBIX ITOPiJ, TaK i pyH, 3MIiHH SIKOCTI Py/H, IO JOOYBAETHCS, aje i
BIAIIOBIHO 3011bIIye cOOIBapTICTH OCTAaHHBOIO. 30UIBLICHHS IIMOWHM BHIMKH PyIM 1 BCKPBILIHBIX HOPiA 3pEIITOI0
3I0POXKY€E TOBapHY NPOAYKIit0. BHACIIIOK 1FOTO, YacTO MiCisl AOCSITHEHHS NOMYCTHMOI COOIBapTOCTI 37100M4Yi KOPUCHOL
KOTAJIMHU B KOHKPETHOMY Kap'epi pPO3IIISAa€EThCsl MUTAHHS MPO TOLUIBHICTD Ti€i, Mo #foro mopansinoi noriunbuna. I[Ipore
JUIsl OOTPYHTYBAHHS B HACTYIHIM Yep3i BiApoOITKY 3a1i30pyIHOTO Kap'epy HOro KOHTYpIB 3a JOIOMOIO0 TAKOTO MOKa3HHUKA
K KOe(IIliEHT BCKPHIIIH, IPOIOHYETHCS BPAaXOBYBATH JOPOKYAHHS TOCTAaBKU PyAW NPH Til, M0 Morauduma kap'epy, sSKiCTh
cUpoi pyIH, siKa TMepeayciM XapaKTepUu3yeThCs 3MICTOM 3aili3a i 3HAYHOIO MIpOI0 BH3HA4Ya€ €(EKTHBHICTh TEXHOJOTTUHHX
MpoIeciB  3100MYi, MEepepoOKH: COPTYBaHHSA, JAPOOJCHHS 1 30aradeHHs pyA Ui OTPHMaHHS Oe330HTKOBOI TOBapHOL
MPOAYKLii. 3alpONOHOBaHA 3aJICKHICTh, L0 J03BOJISE BPaXOBYIOUHM 3MICT MarHiTHOIO 3aii3a B pyZi, a TAaKOX 3pPOCTaHHS
TPAHCIIOPTHUX BUTpaT Ha ii JOCTaBKy OpH Tii, 1[0 MOMIHOHIa Kap'epy, BH3HAYaTH MAaKCHMAaJbHHUI CeKCIUTyaTaliiHHi
Koe(ilieHT BCKpBIU. Brcora 06ciyroByBaHoi aBTOTPaHCIIOPTOM 30HH IIPUHMAEThCs PiBHII panioHanbHIN BUCOTI HmixiiomMy
ripchbKOT Macy NP BUKOPUCTAHHS L(bOTO TUITy aBTOTPaHCHOPTY. OOrpyHTYBaHHS TEXHIYHOTO PilllCHHS 3@ JOIIOMOTIOIO IIpHUii-
HSTOTO OLIIHHOTO MOKa3HHKA 3a0e3MeYlTh EKOHOMIUHICTh HACTYMHOI 4Yepru Tiel, mo mornubuiaa kap'epy. IIpomonoBaunumit
METOAWYHUHN MiJIXiJ BPaXxOBY€ MiHIMAIBHY KUIBKICTh HEOOXIIHUX MapaMeTpiB IO XapaKTEPU3YIOTh PO3POOKY POTOBHIIA i
MOJKE BHUKOPHUCTOBYBATHCS NPH NPOCKTYBaHHI FPHHYOPYAHUX MiIIPUEMCTB 3aTi30pyAHUX POJOBHUII, IO 3IHCHIOIOTH PO3-
pOOKy, BITKPUTHM CIIOCOOOM.

KunrouoBi c1oBa: 3anmizopyHi Kap'ep, miaioM ripcbkoi Macy, epeKTHUBHICTh TEXHOJIOTIIHUX IIPOLIECIB

YK 622.775

Oueiinnk T.A., Bepexnoii H.H., Cxasp JI.B., Kymmupyk H.B. M3Bieuenue 3010 TOHOCHOTO KOHIIGHTpATa pH odorarie-
HHMHU MarHETHTOBBIX Py [

CTaTbIO MOCBAIICHO NIPOOJIEME HOIYYCHHS 30JI0Ta U3 MarHETUTOBBIX KBapIUTOB. [ToKka3aHo, 4TO 30J0TO HAXOAUTCS B TOHKO-
JHCTIEPCHOM COCTOSHHH B BHZE 3epeH pasmepoM (3-15)x107° MM yITHHEHHOH (OPMBI 1 MIIACTHHYATEIX arperatos ¢ OKPyT-
JIBIMU KpasiMH B MarHeTHTE U KBapIie. Y CTAHOBJICHO, YTO TEKCTYPHO-CTPYKTYPHBIC OCOOEHHOCTH MarHETHTOBBIX KBapIUTOB,
CHJIMKaTHO-KBapIIEBBI cocTaB HepyIHOHU (ha3bl, TOHKas BKPAIUICHHOCTh MarHeTHTa B HEPYIHBIX MUHEpalaX, HAJIMIUE CUTO-
BBIX CTPYKTYD, OoJibIiast paboTta pa3pyIleHus! 1 IPOYHOCTb 00YCIaBIMBAIOT HU3KKE IT0Ka3aTeIM U3MenbyaeMocTH pya. [Ipe-
HMYIIECTBO B CHJIMKAaTaX KyMHHITOHHTa OOOCHOBBIBAET YBEJINUCHUE BSI3KOCTU PyJl IPH TOHKOM H3MelbyeHur. [IprBeneHo,
4yT0 B ucxonHoi pyne HoBo-Kpusopoxckoro u Unrynernkoro 'OKoB conepskanue 30510Ta B CpeHEM HECKOJIBKO OOJIbIIE, U
cocrasisier 0,034-0,067 r/1, a B oTAeNbHBIX paifonax kapbepoB pocturaet 0,11-0,347 r/t. [Toka3aHo, 4TO 30J10TO, KaK OAUH
M3 CaMBIX IUIACTUYHBIX MUHEPAJIOB, CIOCOOHO 00pa30BHIBATh (DOJIBTY BTPOE TOHBIIE, YeM cepeOpo, aTIOMUHUN U IJIaTHHA U
B 4eTHIPE pasa TOHBIE, 4eM Meb. B ciiBe kiaccupukaTopa 3010TO MOXKET ObITh Oosiee IUCTIEPCHBIM, YeM B HCXOIHOU py-
ne, 1 Oraromapsi cBoeil HEeMarHUTHOCTH HE BBIIEIATHCS B XBOCTHI IIPH MarHUTHOM cemaparyy. 3070TO B MPOIECcCe MAarHUT-
HOH cemnaparyy J0DKHO PACIpeersIThC MEX [y XBOCTAMH U KOHIICHTPATOM HPONOPIIHOHAIBLHO UX aOCONIOTHBIM ITOBEPXHO-
CTAM. YCTaHOBJICHO, YTO PAacIpeAeieHre 30J10Ta B IOCTENIH KJIACCH(PHUKATOpa aHAIOTMYHO PAaCHpEeNICHUI0 MAarHUTHOH U
HEMarHUTHOH (hpaKkuuy XKeNe3HOH pyIbl: B Kiaccax 3-25 MM coziep)kaHKe 30JI0Ta TaKOe XKe Kak B HCXOHOMH pyne. [TokasaHo,
yto B Kiaccax 0-3 MM coleprkaHue 30JI0Ta B LeJIOM OoJblle, 4eM B KPYMHBIX Kiaccax, B 1,5-2 pasa ¥ OCTEHEHHO YBEIHYH-
Baetcs ot 1,2-1,3 B kmaccax 3-0,25 mm 1o 3,4-3,7 B xiacce munyc 0,074 mM. B pe3ynbraTte BBIIOIHEHHBIX HCCIEIOBAaHUN
MOKa3aHbl MECTa KOHLEHTPALMK 30JI0TA IIPU 00OTallleHNH MarHETUTOBBIX PYA M MPEUIOKEHbI TPU BapHaHTA TEXHOJIOTHYE-
CKHMX CXEM H3BJICUCHHS 30JI0Ta U3 HUX.

Ki1toueBble cjI0Ba: MUHEpaJbl, MATHETUTOBBIC KBAapPLMThI, KBapll, MArHUTHAs CeMapalys, TOHKas BKPAIJICHHOCTh MarHEeTH-
Ta.

Oueiinnk T. A., Beperosuii H.H., Cxasap JI.B., Kymnupyx H.B. BunyueHHs 30J0TOHOCHOrO KOHLIEHTpAary IIpu
30arayeHHi MarHeTUTOBHX Py

CraTTiO IPHUCBSIYEHO NPOOJIEMi OTPUMAaHHS 30JI0Ta 3 MarHETUTOBBIX KBapUUTiB. [loka3aHo, 110 30J0TO 3HAXOAUTHCS B TOH-
KOJJHCIIEPCHOMY CTaHi y BHITISI 3epeH po3mipoM (3-15)x10~ MM momoBkeHoi (pOpMH i MIACTHHYATHX arperatis 3 OKPyIIH-
MH KpasMH B MAarHeTuTi i KBapii. BCTaHOBIECHO, W0 CTPYKTYPHI IS TEKCTYPH OCOOIMBOCTI MAarHETUTOBHX KBapLHTIB,
CHITIKaTHO-KBapIIEBUI CKJIaJ HEPYIHOI (ha3u, TOHKAa BKPAIUICHICTh MAarHETHTY B HEPYAHUX MiHepasaX, HasBHICTb CHTOBHX
CTPYKTYp, BelIHKa poOOTa PyHHYBaHHS 1 MIIHICTH OOYMOBIIOIOTh HHU3BKI MOKAa3HWKU MOApiOHIOBaHOCTI pyn. Ilepemary B
CHJIKaTax KyMIiHTTOHUTY OOTPYHTOBY€E 301IbIICHHS B'I3KOCTI Py IPH TOHKOMY IoxapiOHeHHi. HaBeneHo, mo B moyaTkoBiit
pyai Hoso-KpuBopisskoro i Unrymnenskoro I'3KiB BMmicT 30510Ta B cepenHboMy zemio Oinbiue, i cknazgae 0,034-0,067 r/T, a B
oKpeMux paiionax kap'epis nocsirae 0,11-0,347 r/t. ITokaszaHo, 110 30JI0TO, SIK OJMH 3 HAWUILIACTHYHIIINX MiHEpaIiB, 31aTHE
yTBOpIoBaTH (ONBry BTpWYi TOHIIE, HDK Cpi0io, amroMiHiM i IUlaTMHA i B YOTHPH pPa3d TOHINE, HDK Mib. Y 31HUBI
kiacudikaTopa 30510T0 MOKe OyTH OLIbLI UCTIEPCHUM, HK B IIOYATKOBIH Py, 1 3aBIsIKK CBOIil HEMarHITHIH He BUALIATHCS
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B XBOCTH TP MAarHiTHi# cemapaiii. 3010T0 B Mpolieci MarHiTHOI cemapailii HOBUHHE PO3MOIISTUCS MiXK XBOCTAMHU 1 KOH-
LEHTPATOM MPOMNOPLIHHO iX a0COMIOTHMM MNOBEPXHSIM. BCTaHOBICHO, IO PO3MOALT 30JI0Ta B MOCTLI KiacudikaTopa
aHAJIOTIYHO PO3MOAUTY MAarHiTHOI 1 HeMarHiTHOI ¢pakmii 3ami3HOi pyau: B Kiacax 3-25 MM 3MiCT 30JI0Ta Take X SK B
moyatkoBiil pyni. [lokazano, mo B kiacax 0-3 MM 3MicT 30510Ta B IIJIOMY OijblIe, HK y BETUKUX KiacaX, B 1,5-2 pasu i mo-
cTynoBo 30inpmyerbes Big 1,2-1,3 B xmacax 3-0,25 mm go 3,4-3,7 B kinaci minyc 0,074 mm. B pesynbrari BUKOHaHHX
JOCIII/KEHb TTOKa3aHi MiCIs KOHIEHTpamii 30yi0Ta IpH 30aradeHHi MarHETUTOBUX PyXA 1 3allpOIIOHOBAHO TPH BapiaHTH
TEXHOJIOTTYHMX CXEM BHIIYYCHHS 30JI0Ta 3 HHX.

Kuro4oBi ci10Ba: MiHepain, MarHeTHTOBI KBapLUTH, KBapll, MArHITHA CEapallisi, TOHKAa BKPAIUICHICTh MArHETHTY.

Oleynik T.A., Bereznoy N.N., Skljar L.V., Kushniruk N.V. Extraction of auriferous concentrate at enriching of marueru-
TOBBIX Of ores

The article is sacred to the problem of receipt of gold from marmeruroBsIx quartzites. It is shown that gold is in the mi-
cronized state as grains measuring (3-15)x10 mm the extended form and mracTuruaTsix asms with the rounded edges in
magnetite and quartz. It is set that texture-structural features of marmeTnuTOBBIX quartzites, silicate-quartz composition of non-
metallic phase, thin impregnation of magnetite in non-metallic minerals, presence of sieve structures, large work of destruc-
tion and durability the subzero indexes of granularity of ores stipulate. Advantage in the silicates of kumingtonit is grounded
by the increase of viscidity of ores at micronizing. It is resulted, that in initial ore NKGOK and INGOK maintenance of gold
on the average some more, and makes a 0,034-0,067 g/of 1, and in the separate districts of quarries arrives at a 0,11-0,347
g/of 1. It is shown that gold, as one of the most plastic minerals, is able to form foil three times thinner, than silver, alumin-
ium and platinum and in four times thinner, than copper. In the plum of classifier gold can be more dispersible, than in initial
ore, and due to the unmagneticness not distinguished in tails during magnetic cemapanun. Gold in the process of magnetic
cemapanun must be distributed between tails and concentrate proportionally to their absolute surfaces. It is set that distribu-
tion of gold abed classifier like distribution of magnetic and unmagnetic faction of iron-stone : in classes a 3-25 mm mainte-
nance of gold the same as in initial ore. It is shown that in classes a 0-3 mm maintenance of gold on the whole more than in
large classes, in 1,5-2 times and gradually increases from 1,2-1,3 in classes a 3-0,25 mm to 3,4-3,7 in a class minus 0,074 mm.
As a result of the executed researches the places of concentration of gold are shown at enriching of maraeTuToBBIX Of Ores
and three variants of flowsheets of extraction of gold are offered from them.

Keywords: minerals, marueruToBble quartzites, quartz, magnetic cenapanwusi, thin impregnation of magnetite.

VK 622.684

Cictyk B.O., Becnin A.B. JlocnikeHHsT 0coOOIMBOCTEH MaHEBPYBaHHS aBTOTPAHCIIOPTHUX 3aCO0IB 3 €IEKTPOMEXAHIYHOIO
TpaHCMICi€r0 y Tab0paTOPHUX yMOBaxX

IIpencrasieHo MOCTiHKEHHS OCOOIUBOCTEH MaHEBPYBaHHS aBTOTPAHCIIOPTHHUX 3aC00IB 3 €JICKTPOMEXaHIYHOO TPAHCMICIEO
y nadoparopHux ymoBax. O0’€KTOM JOCIIXKEHHsI BUCTYIIa€ MAHEBPEHICTh KOJIICHOI'O TPAHCIIOPTHOTO 3ac00y B 3aJIEXKHOCTI
Bijl crioco0y MOBOPOTY. MeTor0 IOCIiKEHHS € IepeBipka MaTeMaTHYHOT MOJIENIi CUIIOBOTO TOBOPOTY KOJIICHOTO TPAHCIIOPT-
Horo 3aco0y. JlabopaTopHi BUNpOOYBaHHs BKIIOYaIX BU3HAYCHHS KOS(DII[i€HTIB 3YCTUICHHS Ta OMOPY KOYCHHS, BUMIPIOBaH-
HS Ta OLIHKY paliyca MOBOPOTY J1abopaTOpHOro Bi3Ka IiJ Yac KIHEMaTHYHOTO TOBOPOTY Ta CHIIOBOTO NOBOpoTy. KiHemartu-
YHHH TOBOPOT J1a0OPAaTOPHOTO Bi3Ka BHKOHYBABCS 32 PaXyHOK MOBOPOTY MEPEIHIX KEPOBAaHUX KOJIC. 3 METOI0 peajizalii
CHJIOBOTO JJOBOPOTY 3a paxXyHOK 3MiHU BiJJHOLIEHHS IIBUJIKOCTEH 3aJHIX BEILy4IHX KOJIiC 30BHIIIHHOTO Ta BHYTPIIIHEOTO OOp-
Ta, HEOOX1THO 3a0E3IMEYHUTH BiAMIOBITHUN PO3MOILT TATOBUX 3yCHIIb BIIIIOBIIHO JIO 3YilTHMX BIIACTHBOCTEH OMOPHOI MOBEPX-
Hi. TexHIYHO JaHa 3ajaua BUKOHAHA 32 JOIIOMOIOI0 MiKpOKOHTpoijepa Arduino, 110 BHKOPHCTOBYETHCS JUIS YIPaBIiHHSI
o0epTaHHAM 3aHiX Kojic Biska. CepenHs 3a pe3ylbTaTaMH yCiX BUMIpIOBaHb BEJMYMHA MIHIMAJIBHOTO Pajiycy MOBOPOTY
Bi3Ka IIpM KIHEMaTHYHOMY CIOco0i MOBOPOTY OublIa 3a pajiyc npu cuiaoBoMy aoBoporti Ha 0,12-0,49 M (10,7-7,6 %) npu
koediuientax 3uemenns 0,27-0,57. Cepenne 3HaueHHsT MiHIMAJIBHOTO pajiyca MOBOPOTY 3a pe3yjbTaTaMy BUIPOOYBaHb HA
LIECTH TUNAX MOKPUTTS BUIIPOOYBaIbHUX IUIOIMIAIOK MPH KIHEMAaTHYHOMY TIOBOPOTi CTaHOBUTH 1,20 M, IpH CHIIOBOMY JIOBO-
poti — 0,87 M, mo menme Ha 0,34 m (28 %). Ha ocHOBI pe3ynbTaTiB BUMIpIOBaHb BIEpIIe OylI0 BCTAHOBIEHO EMITIpHIHY
3aJIeXKHICTh MIHIMAIBEHOTO pajiiyca IOBOPOTY J1a0OPaTOPHOTO Bi3Ka BIANIOBITHO 10 KOEDII[ieHTA 3YEIICHHS OIIOPHOI ITOBEpPX-
Hi, siKa JI0O3BOJISIE BU3HAYATH 3B'S30K MK KOe]ilieHTOM OOepTaHHS 3aHiX BEIYYHX KOJIC TPAaHCIIOPTHOTO 3ac00y OKpeMo
IIpaBoro i JiBoro 6opra i Horo rmokasHUKaMH MaHEBPEHOCTI BIATIOBIAHO IO BIACTHBOCTEH omopHOi moBepxHi. [IpoBeneHo
NOPIBHSUIBHUH aHaJi3 pO3paXyHKOBUX Ta EMITIPHYHUX 3HAYE€Hb MIiHIMAJIBHHX PajiyciB MOBOPOTY Bi3ka. OTpuMaHi BiIXUIICH-
Hs1 TIOKa3HUKIB (9,6-17,3 %) cBiguaTh mpo Te, 10 MaTeMaTHYHA MOJICIb CHIIOBOTO JOBOPOTY J03BOJISE MPOTHO3YBATH MOKA3-
HHMKY MaHEBPEHOCTI TPAHCIIOPTHOTO 3ac00y 3 BUCOKOIO TOUHICTIO.

KirouoBi ciioBa: cuioBuii J0BOPOT, Kap’€pHUH CaMOCKH], €IEKTPOMEXaHiuHa TPaHCMICis J1abopaTOpPHHUI €KCIIEPUMEHT,
MaHEBPEHICTb.

Cuctyk B.A., Bechun A.B. lccnenoBanne 0coOCHHOCTEH MaHEBPHPOBAHHS aBTOTPAHCIIOPTHBIX CPEICTB C DJIEKTpOMEXa-
HUYECKOH TpaHCMHUCCHEH B TaOOPaTOPHBIX YCIOBUIX

IIpencraBneno wuccrenoBaHue OCOOEHHOCTEH MaHEBPHUPOBAHMS aBTOTPAHCHOPTHBIX CPEJCTB C AICKTPOMEXaHHIECKOM
TpaHCcMHCCHEH B 1a00paTOPHBIX YCIIoBUSIX. OOBEKTOM HCCIIEI0BaHHS BHICTYNAeT MAHEBPEHHOCTH KOJIECHOTO TPAHCIIOPTHOTO
CpPEICTBA B 3aBUCHMOCTH OT criocoba moBoporta. L{enbio uccinenoBanus sSBISIETCS IPOBEpKa MaTEeMaTHUECKOH MOJEIH CHIIO-
BOT'O JIOBOPOTA KOJICCHOTO TPAHCIOPTHOTrO cpelcTBa. JlabopaTopHble HCIIBITAHUS BKIIIOYAIN ONpeneneHne Ko3GUIHEHTOB
CLICTUICHUS U CONPOTHUBIICHUS KAUCHHIO, U3MEPEHUE U OLICHKY paJidyca II0BOPOTa Ja00PaTOPHOM TENEeKKHU IIPU KMHEMaTH4e-
CKOM HOBOPOTE M CHJIOBOM JOBOpOTe. KMHEMaTHUeCKH MOBOPOT J1aOOPaTOPHOH TENIEKKH BBINOJIHSIICSA 33 CYET IMOBOPOTA
MepeAHNUX YNpaBsieMbIX Kojec. s peajn3alii CHIOBOTO JOBOPOTA 32 CYET M3MEHEHHSI OTHOIICHHS CKOPOCTEH 3aJHUX
BEAYIIUX KOJIEC BHEIIHETO M BHYTPEHHET0 OOpTa, HEOOXOMUMO OOECIEUHTh COOTBETCTBYIOIIEE PACIPENelIeHHEe TATOBBIX
YCHIINH B COOTBETCTBHHU CO CLIEMHBIMHU CBOHCTBaMH OIIOPHOM IOBEPXHOCTH. TeXHHYECKH IaHHAs 3aJada BBIIOJIHEHA C I10-
MOIIBI0 MHKPOKOHTpOIIepa Arduino, KOTOPBI UCIIONB3yeTcs Ul YIpaBiIeHHs BpalleHHeM 3aIHUX Koiec Tenexku. Cpen-
HsISL [IO pe3yJIbTaTaM BCeX U3MEPeHHUIl BeIMYMHa MHHIUMAIIBHOTO Paanyca OBOPOTA TEJIEKKH MPU KMHEMaTHYECKOH criocobe
HOBOpOTa 0oJblIe paguyca Mpu cuioBoM nosopote Ha 0,12-0,49 m (10,7-37,6 %) npu xosdduuuenrtax cuernenus 0,27-
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0,57. Cpennee 3HaueHHE MUHMMAJIBHOTO paJuyca MOBOPOTA 10 Pe3yJibTaTaM HUCHBITAaHUH Ha MIECTH THIAX HOKPBITUS MCIIbI-
TaTEJIbHBIX IUIOLIAIOK IPH KHHEMAaTHYEeCKOM MOBOpoTe cocTasisieT 1,20 M, mpu cuiioBoM 1oBopote -0,87 M, 4TO MeHbILE Ha
0,34 M (28%). Ha ocHOBe pe3ynbTaToB H3MEpeHNUil BIIEPBBIE OBLIO YCTAHOBIECHO SMIMPHUYECKYIO 3aBHCHMOCTh MUHUMAJIBHO-
r'0 pajuyca IOBOPOTa JIabopaTOPHON TEJIEKKH B COOTBETCTBHH ¢ KOA(D(DUIIMEHTOM CLETUICHUS ONOPHON TOBEPXHOCTH, KOTO-
pasi MO3BOJISIET OIPENENIATh CBSA3b MEXIY KOI()(OHIMEHTOM BpalIeHUs 3aJHUX BEAYIIMX KOJEC TPAHCIOPTHOTO CPEACTBA
OTJIEJIBHO IIPABOTO M JIEBOTO OOpTa ¥ €ro MoKa3aTeIssMH MaHEBPEHHOCTH B COOTBETCTBUH CO CBOMCTBaMH OIOPHOI OBEpX-
HocTH. [IpOBeleH CPaBHUTEINbHBIM aHAIM3 PACYCTHBIX M SMIMPUYCCKHX 3HAYCHHI MHHHMAJbHBIX PAaJIUYyCOB MOBOPOTA TE-
nexku. [Tomyyennsie oTkiaoneHus nokasateneit (10,7-19,4%) cBUAETENBCTBYIOT O TOM, YTO MaTeMaTHYECKasi MOJENIb CHIIO-
BOT'O JI0BOPOTA MO3BOJISIET IPOTHO3UPOBATh OKA3aTENN MAHEBPEHHOCTH TPAHCIIOPTHOTO CPEJICTBA C BHICOKOH TOYHOCTBIO.
KiioueBble c10Ba: CHIOBOI JIOBOPOT, KapbepHBI caMOCBaJ, 3IEKTPOMEXaHMYECKash TPAHCMUCCHS J1aGOPaTOPHBIA 3KcIIe-
PHUMEHT, MAaHEBPEHHOCTb.

Sistuk V.O., Vesnin A.V. Maneuvering features studies for vehicles with electromechanical transmission in laboratory
settings

Maneuvering features studies for vehicles with electromechanical transmission in laboratory settings were introduced in the
article. The research object is a wheeled vehicle maneuvering according to the method of its turn. The aim of the study is a
verification of mathematical model of vehicle forced additional turn. The lab tests included tire-to-surface friction and rolling
resistances coefficients determination, bogie turning radiuses measurement and estimation, which have been obtained during
kinematic and forced additional turn. Lab bogie kinematic turn was realized due to front wheels turning. With the aim of a
forced additional turn implementation besides of the rotational speed ratio of starboard and port side rear traction wheels
changing it is necessary to ensure rim pulls distribution between the rear wheels according to a ground contacting area exter-
nal resistance. Technically this was accomplished by Arduino microcontroller using for bogie rear traction wheels rotation
control. The average size for all measurement results of bogie minimum turning radius with kinematic turn is bigger than the
value of turning radius with forced additional turn on 0,12-0,49 m (10,7-37,6 %) in the tire-to-surface friction coefficient of
0,27-0,57. The average value of minimum turning radius of the test results on six types of test sites covering kinematic
turning is 1.20 m, while the forced additional turn — is 0.87 m, which is less than 0.34 m (28 %). On the basis of measurement
results for the first time there has been worked out the empirical dependence of labs bogie minimum turning radius to tire-to-
surface friction coefficient, which enables to determine a correlation of rotational speed ratio of rear traction wheels of star-
board and port sides of the wheeled vehicle and its indices of maneuverability relative to surface features. The comparative
analysis of empirical and theoretic indices of vehicle minimum turning radiuses was carried out. The turning radiuses devia-
tion (10,7-19,4 %) shows that the mathematical model of the forced additional turn enables to predict vehicle maneuvering
indices to a high precision.

Keywords: forced additional turn, open pit truck, electric traction drive, laboratory setting, maneuverability.

YK 519.876.2

Awnnpeitmmmaa H. B., ITinnyona O. O. MarematnuHe 3a0e31e4eHHsT CUCTEMH PEriOHaJbHOTO €KOJIOTi4HOI0 MOHITOPHUHTY
JocnimkeHo cydacHHH CTaH CUCTEMH PETiOHAIBHOTO €KOJIOTIYHOTO MOHITOPUHTY B YKpaiHi. BripoBa/keHHS B MPaKTHUHY
IUIOIIUHY CYYacCHHX CHCTEM MOHITOPHHTY CTHKA€TBhCA K 3 (PIHAHCOBUMH TpPYIHOLIAMH, TaK i 3 cjIaOKor amapaTHO-
TEXHIYHOIO 023010 BUMIpIOBAJIBHIX KOMILIEKCIB. [IokazaHo, 10 B SIKOCTI OCHOBH CHCTEMH KOMIIIEKCHOTO MOHITOPHHTY CIIiJ|
BHUKOPHCTOBYBATH He TPANUIIMHUN IHTYITUBHUII aHANI3 1 €KCIIEPTHI METOIH, a (OpMai30BaHi alrOpUTMH Ha OCHOBI MaTe-
MaTUYHUX Mojelieil. CrcTeMa eKOJIOTYHOTO MOHITOPHUHTY Ma€ MPEICTABIATH COOO0 IHTEICKTYyallbHy iH(GOPMAIliiHY CHCTe-
My, SIKa € OCHOBOIO JIsl IPUUHSTTS €KOJIOrO-yIPaBIiHCHKUX PillleHb, CHPSIMOBAHMX Ha ITOKpALIAHHS SIKOCTI CepelOBHUIIA
NPOXKMBAHHS 1 Ha 3MEHIICHHS IIKOJH, L0 3aBIAEThCS eKocucTeMi. Po3pobiiena MaTeMaTiHyHa MOJEIb PO3PaxXyHKY OOCSTiB
IIKiUTMBUX BUKUIIB B aTMOc(epy Ha JIOKAJIbHINA TEPUTOPIi IPOMHUCIOBO-ypOaHi30BaHOTO perioHy. 3alponoHOBaHO METOH-
Ky IOLIYKY eMIIipUYHOi 3aJI€XKHOCTI, KA MaJlO YXWISEThCS BiJl KOHTPOJILHUX BHMIpIOBaHb, IO MPOBOAATHCS HA IOCTAX 3a-
0opy MOBITPA. ANPOKCHMYIOYa MOBEPXHs Ma€ Maji IpalieHTH B pailOHI MiANPHEMCTB-3a0pyIHIOBaYiB, TOOTO Ma€ JOKaIbHI
MaKCHMyMH a00 TEHAEHIII0 0 JOKAJbHUX MaKCHMyMIB IOONN3y MiIPpHEMCTB-3a0pyJHIOBaUiB. AnpoOaris Moaeni IpoBe-
JIeHa Ha npukitaai Micta Kam’sHCbKe, sIke BXOAUTD B AECATKY HAHOLThII 3a0pyMHeHHX MicT YkpaiHu. 3a JaHAMH IO KapTi
MicTta OyJIM BH3HAUCHI KOOPJWHATH YOTHUPHOX IOCTIB 3a00py MOBITPS 1 KOOPAWHATH II'SITH HAWOUIBIIMX ITiIIIPUEMCTB-
3a0pyAHIOBaYiB. 3HAIOUM 3HAYCHHS KIIBKOCTI BUKHIIB Ha KOXKHOMY IOCTY 3a00py IIKiJJIMBUX PEYOBHH, ISl KOXKHOI IIKij-
JMBOI PEYOBUHH, IOOYIOBaHI alPOKCUMYIOUH HOBEPXHI.

[TpoBenenuit aHani3 Cy4yacHOrO CTaHy CHCTEM PETiOHAIBHOTO €KOJIOTiYHOTO MOHITOPHHIY IOKa3aB, IO BIIPOBAKCHHS B
NPaKTUYHY IUIOMIMHY CUCTEM MOHITOPUHTY B YKpaiHi CTHKAETHCS K 3 (iHAHCOBUMH TPYJHOLIAMH, TaK i 3 c1abKOI0 amapat-
HO-TEXHIYHOIO 023010 BUMipIOBaJIBHUX KOMIUIEKCIB. 3acTapijie K (i3U4HO, TaK i MOPAJIbHO MPHIAJOBO-TEXHIYHE OCHAIICHHS
JIepKaBHOI CHCTEMH E€KOJIOTIYHOTO MOHITOPUHTY He 3a0e3ledye BIMIPIOBaHHS BCHOTO CIIEKTPY MOKa3HHUKIB, HE mepeadadae
aBTOMAaTH30BaHOTO 300py, aHaNi3y 1 30epiraHHs iH(pOpMAaIil Ta ONIepaTUBHOTO HaJaHHA il OCHOBHHMM CIIOKMBadaM Ta IIOTpe-
Oy€ IPUHIUIIOBOTO yIOCKOHAJIEHHSI.

Kiro4oBi cioBa: eKONOriYHUI MOHITOPHHT, MaTeMaTHYHE MOICTIOBAHHS, HABKOJIMIITHE CEepelOBUILE, 3a0pyIHEHHS aTMOC(e-
PHOTO MOBITPs, iHpOpMaLiiiHa cHcTeMa.

N. Andreishyna,Olga Piddubna Mathematical providing for system of regional ecological monitoring

The current state of regional ecological monitoring was analyzed in this article. The mathematical model of harmful
emissions calculation on the industrial and urbanized region local area was developed. The method of finding empirical
dependence, which deviates insignificantly from control measurements carried out on the air intake stations, was proposed. In
addition to this, dependence that has small gradients near the polluting enterprises was found, that means they have local
maxima or tendency to local maxima near the polluting enterprises. Approbation was performed to model Kamenskoe city,
which is among the ten most polluted cities in Ukraine. The analysis of the current state of regional environmental
monitoring showed that the introduction of a practical level monitoring system in Ukraine is facing financial difficulties as
well as weak hardware-technical base measuring systems. Obsolete, both physically and mentally, instruments and technical
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equipment of state environmental monitoring system does not provide a measurement of the entire spectrum of indicators,
does not provide automated collection, analysis and storage of information and rapid provision of basic consumer needs and
fundamental improvements. The mathematical model of calculation of harmful emissions on the local area of industrial and
urbanized region was developed. The technique dependence empirical finding that not only evading control measurement that
carried out at the posts of air intake, but also has a small gradients near the polluters, that has local maxima or tendency to
local highs near polluters was suggested. Approval of a mathematical model for the city Kamyanske, which is among the ten
most polluted cities in Ukraine, was provided. The functions of pollutants spread in the city were constructed.

The analysis of the modern state of the systems of the regional ecological monitoring is executed showed that introduction in
the practical plane of the systems of monitoring in Ukraine ran both into financial pressures and with the weak anmapatho-
TexHu4eckoii base of measuring complexes. Out-of-date both physically and morally the device-technical rigging of the state
system of the ecological monitoring does not provide measuring of all spectrum of indexes, does not foresee the automated
collection, analysis and storage of information and operative grant to her basic consumers and needs fundamental
improvement.

Keywords: environmental monitoring, mathematical modeling, environment, air pollution, information system
Anppeiimmuaa H.B., Hognyonas O.A. Matemarideckoe 00ecIiedeHHe CHCTEMBI PETHOHATBEHOTO SKOJIOTHYECKOTO0 MOHHUTO-
puHra

Vccnie1oBaHO COBPEMEHHOE COCTOSIHHE CHCTEMbI PErHOHAIBHOTO 3KOJOTMYECKOr0 MOHUTOpPHHra B YKpauHe. BHenpenue B
HPAaKTHYECKYIO IUIOCKOCTh COBPEMEHHBIX CHCTEM MOHMTOPHMHIA CTAaJKUBACTCS KAaK ¢ (PMHAHCOBBIMM TPYIHOCTSIMH, TaK H CO
cnaboil anmapaTHO-TEXHHUYECKON 0a30if M3MEpUTENbHBIX KOMIUIEKCOB. [Ioka3aHo, yTO B KaueCTBE OCHOBBI CHCTEMBI KOM-
IUIEKCHOTO MOHHTOPHHTA CIIEyeT HCIIOIb30BaTh HE TPaJUIIMOHHBII HHTYUTHBHBIA aHAIN3 M SKCIIEPTHBIE METO/BI, a Ghopma-
JIM30BaHHbIC aJITOPUTMBI HA OCHOBE MaTteMaTH4eckux mozeseil. CHcTeMa 3KOJOrHYeCKOro MOHUTOPUHTA JIOJKHA MPE/ICTaB-
JATh OO0 HHTEIUICKTYyalbHYl0 HHGOPMALMOHHYIO CHCTEMY, KOTOpas SBIISICTCS OCHOBOW JUIi HPHHSATHS HKOJIOIO-
YIPaBICHYECKHX PELICHUIl, HAPABICHHBIX Ha YJIy4IICHHE KauecTBa CPE/bl M Ha yMEHBIICHHUE Bpela, HAHOCHMOI'O 3KOCH-
creme. PazpaboTana MareMaTHYecKasi MOJIENb pacuyera 00bEMOB BPEIHBIX BBIOPOCOB B aTMOC(epy Ha JIOKaJIbHOW TEpPHTO-
pHU [IPOMBILLICHHO-YPOAHH3UPOBAHHOTO perroHa. IIpeioxkeHa METOIHKa TOUCKa SMITMPHICCKON 3aBUCHMOCTH, KOTOPas
MaJI0 YKJIOHSAETCS OT KOHTPOJIbHBIX M3MEPEHHMil, NPOBOAMMBIX Ha IOCTax 3abopa Bo3ayXa. ANNPOKCUMHUPYIOLIAs MOBEPX-
HOCTb UMEET Majble IPaJUeHTbl B pallOHe NpeANPUATHH-3arPA3HUTENEH, TO €CTh UMEET JIOKAIbHbIC MAKCUMYMBbI MJIM TCH-
JCHLHIO K JIOKAaJbHBIM MakCHMyMaM BOJM3HM HPEINpPUATHIH-3arpsi3HUTENCH. AnmpoOauus MOJEIH MpOBEicHa Ha IpHUMepe
ropoza KameHckoe, BXoJsIee B ACCATKY CaMbIX 3arpsA3HEHHBIX TOPOJ0B YKpauHsl. 110 JaHHBIM 110 KapTe ropoaa ObLIH OIl-
peZeNIeHbI KOOPIMHATHI YETHIPEX MOCTOB 3a00pa BO3/LyXa U KOOPIMHATHI IISITH KPYHHEHIINX IPEANPUATHI-3arpsI3HATEICH.
BBINOJIHEH aHAIN3 COBPEMEHHOI'O COCTOSIHHS CHCTEM PETrHMOHAIBHOTO YKOJIOTHYECKOr0 MOHMTOPHHTA IT0Ka3ajl, YTO BHEIpe-
HHE B MPAKTUYECKYIO MIIOCKOCTh CHCTEM MOHHTOPHHra B YKpauHe CTAIKMBACTCS KakK ¢ (UHAHCOBBIMH TPYJHOCTSMH, TaK
co cnaboil amnmapaTHO-TEXHUYECKOH 0a30i M3MEpUTENBHBIX KOMIUIEKCOB. YcrapeBlliee Kak (M3MYECKH, TaK U MOPAIBHO
HPUOOPHO-TEXHUYECKAs OCHACTKA IOCYJAPCTBEHHOW CHCTEMbI KOJOTHYECKOr0 MOHMTOPHHIAa He 00eCIeuYuBacT U3MEPeHUs
BCEro CHEKTpa MoKa3aTeNeil, He NpeaycMaTpuBaeT aBTOMAaTU3UPOBAHHOTO cOOpa, aHaIn3a M XpaHEHUS MHPOPMALUK U OIe-
PaTHBHOTO MPEJOCTABIICHUS €€ OCHOBHBIM MOTPEOUTEISIM U HY)KAACTCS B IPUHIHITHAIBHOM yCOBEPLICHCTBOBAHHUH.
KitoueBble €JI0Ba: 3KOJOTMYECKUA MOHMTOPHHI, MAaTEMaTHYECKOE MOJICIMPOBAHHE, OKPYXKAIoLIas Cpesa, 3arps3HeHHe
aTMoc(epHOro Bo3yxa, HHOPMAIMOHHAs CHCTEMA.

VK 658.3: 622.8

Honotinuubia U.II. Ananu3 opraHn3alMOHHO-TEXHUYECKUX MEpPOIPHUSTHIA 3KOJIOrMYeckoil 0e30macHOCTH MPU OTKPBITOM
pa3paboTKe MECTOPOXKIECHHS MOJNE3HBIX UCKOMAeMbIX

BrinosnHeH aHann3 COBPEMEHHBIX OPraHU3alMOHHO-TEXHUUECKUX MEPONPHATHI BO3IAEHCTBHS Ha SKOJOTHUYECKYIO Oe3omac-
HOCTH TOPHOI0OBIBAIOIINX PETHOHOB C OTKPBITBIM CIIOCOOOM Pa3paboTKH MECTOPOXKACHHUI 1 ONpeeieHb! JalbHEHIINe Ty TH
WX COBEPIICHCTBOBAHUSI.

Okonornueckast cutyanust B r.Kpusom Pore obGpasoBamack mox BO3AeHCTBHEM JUIMTEIHHON WHTEHCUBHOW AESTENEHOCTH
MIPEANPUSTHH TOPHOMOOBIBAIOIIEH, METaJULyprUIecKOH, MallIMHOCTPOUTEIBHON, XMMIUYECKON IPOMBIIIICHHOCTH, MPEIIpH-
ATHH TEIUIOPHEPTeTHKH U TIPOM3BOJICTBA cTpoiMarepuanoB. B Kpuopoxckom Gacceitne pacronoxeno § u3 11 mpenmnpu-
AaTuil YKpauHbl 10 J00bIUEe U MEpepaboTKe >KENIE30PYIHOTO Chipbsi. Beero Ha TeppuTopuu ropoja pacroioxeHo 109 mpo-
MBIIUICHHBIX TPEANPUSTHH, SBIIONMXCS HCTOYHUKAMHU 3arps3HEHUs] OKpyskarolleid cpensl. Banossie BbIOpochl 13 kpym-
HEWIINX NPeANnpUsITHii-3arps3HuTeNiell atMocdepHoro Bo3ayxa ropaomeranypriudeckoro komiiekca (ITAO "Wurymerkwuit
ropHo-o0orarutenbHblid komOuHat", OAO "Apcenop Mutran Kpusoit Por", 3A0 "Kpusoposxckuii 3aBoa ropHoro o6opyzno-
panus", OAO "Cyxas bamka", OAO "IOxHblii ropHO-oOoratuTenbHbi kKoMOuHat", OAQ" lleHTpansHBI TOpHO-
oborarutenbublii koMOuHAT", OAO" CeBepHBI ropHO-000TaTUTENbHBI KoMOuHAT", OAO "XaiinensOepr LlemenT Ykpau-
Ha", I'MT" Kpusopoxremionentpamu ", [IAO" Kpuopoxckuit xenezopyansiii komounatr", OAO" Mapuymnonsckuii MeTan-
nyprudeckuii komOuHat M. Mnenua", TOK" Ykpmexano6p "KII" Kpusopoxremnocers") coctaBisior 99,7% obmux BbI-
OpOCOB OT CTAaIIMOHAPHBIX HCTOYHUKOB BBIOPOCOB 110 TOpoAy. B 1enomM, HecMOTps Ha TO, 4TO B MOCJIEIHHE TOJIbI HAOII0HaeT-
sl TEH/ICHIIUS K YMEHbBIICHUIO aHTPOIIOT€HHOTO JaBJICHUS Ha OKPY KAIOLIYIO Cpe/ly, YPOBEHb TEXHOICHHON HAarpy3KH OCTaeT-
Csl BBICOKHMM, a 9KOJIOTMYECKasl CUTyalus - HEy[OBJICTBOPUTENbHOM. Mcxons u3 crnenndUKy TeXHOJIOTHH 00BIYM Kene30-
PYIIHOTO CBIPbsI, CBSI3aHHOM C NMPUMCHCHHEM MAaCCOBBIX B3PBIBOB B Kapbepax TOPHO-00OraTHTEIbHBIX KOMOMHATOB, 0c000€
MeCTO B TepedHe (haKTOPOB TEXHOTEHHOTO BO3ACIHCTBHS 3aHHMAIOT BBHIOPOCH! 3arpsI3HAIONINX BEIIECTB IPH HCHOJIB30BAaHUT
B3pbIBUATHIX BellecTB. bombinas koHueHtpauusa B r. Kpuom Pore mpennpustuil pazauuHbIX OTpacied MpOU3BOACTBA, a
TaKOKe TIOCTOSTHHOE YBEIMUYECHNE KOJIMIECTBA TPAHCIIOPTHBIX CPEJICTB ONPEASIIHIN HEOOXOANMOCTh ITPOBEAECHHS MOHUTOPUH-
TOBBIX HAOJIIOCHNUIT 32 3arpsI3HEHAEM aTMOC(HEPHOT0 BO3IyXa ropojia M paclpoCTpaHEHHEM 3arpsi3HAIOIINX BEIIECTB Ha €ro
TEPPUTOPHUHU.

Ilo oneparuBHbM nanubM npeanpusatrii MK ropona BEIOpOCHI 3arpsi3HAIOMMX BelecTB B Bo3ayx 2015 r. coctasuinu 315,4
TBIC.T, 4TO Ha 3,6 % MeHblie, yuem B 2014 1.
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KiioueBble ¢10Ba: ruipo0o0ECbUIMBAHNE MTBUICTA30BbIACIICHIE, XBOCTOXPAHUIIMILA, OTKPBIThIC TOPHbIE PabOThI, TEXHOTCH-
HOE BO3JEeHCTBHE.

Hopoiininun LII. Anani3 opranizamiiHO-TEXHIYHAX 3aXOJiB €KOJOTIYHOI OE3MeKU MpH BiIAKPHUTIH po3poOIi poaoBHIIa KO-
PHCHUX KOIIAJINHA

Bukonano aHami3 Cy4acHHX OpraHi3aliffHO-TeXHIYHHMX 3aXO[iB Jii Ha e€KOJOTiuHy Oe3leKy TipHHYOBHIO0YBHHUX DPETiOHIB 3
BIZIKPUTUM CIIOCOGOM PO3POOKH POIOBHII i BU3HAYCHO MOAAIIBIII IUISXH 1X yJOCKOHAJICHHS.

Exonoriuna cutyaniss B r.Kpuom Po3zi yTBopmiacs min BIUIMBOM TpHBAJOi IHTEHCHBHOI MiSUIBHOCTI MiIIPHEMCTB
ripHI490100yBHOT, METaypriiHO1, MaIIMHOOY AiBHOT, XIMIYHOT IPOMHCIIOBOCTI, IIAMPHUEMCTB TEIUIOCHEPIeTHKH i BUPOOHUII-
TBa OyamarepianiB. Y KpuBopizekomy Oaceitni posramoBano 8 3 11 miampuemcts YkpaiHu mo 3100u4i i mepepoOri
3ai1i30pyHOI CHpOBHHU. Bebhoro Ha Tepuropii micta posramoBaHo 109 mpoMHCIOBHX MiZANPUEMCTB, 10 € DKEpeIaMH 3a-
OpyIHeHHsS MOBKiLIA. Bamoi Bukuan 13 HalOLIBIINX IMiATPHEMCTBA-3a0pYIHUKIB aTMOC(EPHOTO MOBITPS TOPHOMETATYP-
rudeckoro komriekey (ITAO "UHrynenkuii ripando-36arauyBansanii komOiHat", BAT "ApcemopMirran Kpusuit Pir, 3AT
"KpuBopizpkuii 3aBox ripHmdoro ycratkyBaHHA", BAT "Cyxa bamka", BAT "[liBneHHuii ripHH40-30aradyBaibHUI
xomOinat", BAT" Ilenrpansuii ripando-3oaradyBansHuii kombOinat", BAT" IliBHiuHMH TipHHYO-30aradyBasIbHAI
xomOinat", BAT "Xaiinens6epr Llement Ykpaina", I'TI" Kpusopixremnonentpans ", [IAO" Kpusopisbkuii 3amizopyganit
komOiHat", BAT" Mapiynonscekuii — MeTanypriiiumii  kom6inar  iM.  Dwmiwa", TOK" VYkpmexano6p "KII"
Kpusopixkremiomepexa") ckinanaroTs 99,7% 3araibHuUX BUKUJIIB BiJl CTAI[IOHAPHKX JKEPEN BUKUIIB MO MICTy. B minomy, He
JMBIISIYMCH HA TE, IO OCTAaHHIMH POKaMH CIIOCTEPIraeThCs TEHAEHLS 10 3MEHIICHHS aHTPOIIOI€HHOTO THCKY HA JOBKIJLIA,
piBeHb TEXHOIGHHOTO HABAHTAXXCHHS 3aJIMINAETHCS BHCOKHMM, a CEKOJIOTIYHA CHTyallis - He3aJ0BiIbHOI. Buxomsuu i3
cnenu@iky TEXHOJOT] 31001MYi 3a1i30pyJHOT CHPOBHHY, TOB'SI3aHO] 13 3aCTOCYBaHHIM MacoOBHX BHOYXIB B Kap'epax TipHUYO-
30aradyBaJbHHX KOMOIHATiB, OCOOJIMBE MicCIle B MEpeNiKy YMHHHUKIB TEXHOTEHHOI il 3aliMaroTh BUKHIU 3a0pyIHIOIOUHX
PEYOBHH IPU BUKOPUCTaHHI BUOYXOBUX PE4OBHH. Besnka koHUeHTpauis B p.. KpuBomy Po3i mianpueMcTB pisHHX raiyseit
BUPOOHHMIITBA, a TaKOX IIOCTiifHE 30UIBIIEHHS KITBKOCTI TPAaHCHOPTHUX 3ac00iB BHU3HAYMIN HEOOXITHICTH HPOBEICHHS
MOHITOPHHIOBHX CIIOCTEPESKEHB 32 3a0pyAHEHHAM aTMOC(EPHOT0 MOBITPS MICTa i MOMIUPEHHAM 3a0pYAHIOIOUHX PEUYOBHH Ha
Horo TepuTopii.

3a onepatuBHUMHU AaHumu mignpuemctB MK micta Bukumu 3a0pynHio04nx pedoBuH B moBitps 2015 p. cxmamm 315,4
TBIC.T, 1110 Ha 3,6 % MeHiue, Hix B 2014 p.

Ku1r040Bi cj10Ba: TiIpO3HENITIOBAaHHS THJIOTa30BHIUICHHS XBOCTOCXOBHUINA, BiAKPUTI TipHUY1 pOOOTH, TEXHOT€HHA Mis.
Podoynitsyn L.P. Analysis of organizational and technical measures of environmental safety in the open development of
mineral deposits

The analysis of modern organizationally-technical measures of affecting is executed ecological safety of mining regions with
the open method of working mine and the further ways of their perfection are certain.

An ecological situation in r. Krivy Rih appeared under act of the protracted intensive activity of enterprises of mining, metal-
lurgical, machine - building, chemical industry, enterprises of heat of energy of and production of building materials. In the
Kpusoposxckom pool 8 is located from 11 enterprises of Ukraine on a booty and processing of iron - ore raw material. In all
on territory of city 109 industrial enterprises, being the sources of contamination of environment, are located. Gross extrass
13 largest enterprises is pollutants of atmospheric air of mountain metallurgy of complex (ITAO "Unryneukuii ore mining
and processing combine", OAO of "ArselorMittal Kryvy Rih, joint - stock Company the "Krivy Rih plant of mountain
equipment”, OAO of "Dry Beam", OAO of the "South ore mining and processing combine", OAO" of the Central ore mining
and processing combine", OAQO" of the North ore mining and processing combine", OAO of "Xaiinens6epr Cement
Ukraine", T'TI" Krivy Rih heat nentpans", [IAO" the Krivy Rih iron - ore combine", OAO" of the Mariupol metallurgical
combine the name of Ilich", TOK" Ykpmexanoop "KII" Kpusopoxreriocers") make 99,7% of general extrass from the sta-
tionary sources of extrass on a city. On the whole, in spite fact that the last years there is a tendency to diminishing of anthro-
pogenic pressure on an environment, level of the technogenic loading remains high, and ecological situation - unsatisfactory.
Coming from the specific of technology of booty iron - ore raw material, constrained with the use of mass explosions in the
careers of ore mining and processing combines, the special place in the list of factors technogenic influence is occupied by
the extrass of contaminents at the use of explosives. There is a large concentration in. Crooked Horn of enterprises of differ-
ent industries of production, and also the permanent increase of amount of transport vehicles was defined necessity of realiza-
tion of the monitoring watching contamination of atmospheric air of city and distribution of contaminents on his territory.
From on-line data of enterprises of 'MK of city the extrass of contaminents in air 2015 made 315,4 TbIC.T, that on 3,6 % less
than, than in 2014

Keywords: hydrodedusting of ardor gas of selection, slime, open mountain works, technogenic influence.

VK 622.684

Tipin B.C., I'ipin I.B. TIpo mepcrnexTuBH AONUIFHOCTI BUKOPUCTAHHS €KOJOTIYHO YHCTHX BHIIB aBTOMOOUIBHOTO MaJbHO-
rouB B YKpaiHi

VYV BCbOMY CBITI aBTOMOOLIEHHI TPaHCIIOPT PO3BMBAETHCS LIBUAKUMH TEMIIAMH, i SK HACTiJOK, 3a0pyJHIOETHCS NOBKLLISA,
0COOJIMBO Y PO3BHHEHHX PETiOHAX Ta NMPUWIEIIHX TepuTopisx. Jlana obctaBuHa noTpedye HEOOXiJHOCTI IPOBEICHHS aHATI3Y
piBHs HeOe3IeKU MPOLYKTaMHU, SIKi BUALIAIOTHCS [IPU POOOTH ABUTYHIB BHYTPIIIHHOTO 3rOPSIHHS MPH iX BUKOPUCTAHHI.
OCHOBHHM J/IXKEPEIOM MPOIYKTIiB 3a0pyAHEHHsI € aBTOMOO1IbHI NaJbHOTO, IKUX B OCTaHHI POKH 3’SBHJIOCS y BEJIHKIH 1X pi3-
HOMaHITHOCTI, Y TOMY YHCII OSH3WHH Pi3HUX MapOK, AU3€IbHI NATBHOTO, II0 OTPUMYIOTBCS 3 Pi3HOI MOYATKOBOI CHPOBUHH i
ix cymimieli B pi3sHOMaHITHAX MO€IHAHHAX. 3'IBHIOCSA 0araTo ajJbTEpPHATHBHUX BHIIB MAIBHOTO, TAKHX AK Ta30MOAI0HI BYT-
JIeBOJIHI, Pi3HI ciUpTH, edipH, BOAEHb, 010€TaHOIH, pali0AKTHBHI PEUOBHHH 1 iH. BakmBoo 06CTaBUHOIO € IPH IIEOMY I10-
Ka3HUKH €KOHOMIYHOro xapakrepy. IIpo mmTaHHS NOWITBHOCTI ¥ TEPCHEeKTHBH BHKOPHCTAHHS albTepPHATUBHUX BHUIIB
aBTOMOOUIBPHOTO MNaJILHOTO B YKpaiHi IyMmMku OaraTbox ¢axiBuiB posxomsatbes. daxisui npapiinHs bioenepreruynol
acomianii YkpaiHU BiTHOCATBCSI KDUTHYHO 1O BUPOOHHMLTBA GioeTaHoNy 1 Gloau3ens B Hamlii KpaiHi yepe3 Te, IO 3HAYHA
YaCTHHA HAIIOr0 aBTOTPAHCIOPTY HE IPUCTOCOBAHA 338 TEXHIYHUMH XapaKTEPUCTHUKAMHU JI0 BUKOPHCTAHHS CYMIIIEBHX MO-
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TOPHHMX IAJIKB, IIPH 1IbOMY HE BUKOHYIOThCS HOPMH EHepreTnuHoro criBTOBapuCTBA 110 BUXJIONY NAPHUKOBHX Ta3iB, a TAKOX
Buliif BapTtocti oxuuuii eueprii. B YkpH/II "ABToTpaHcrpoekt" HpoBend MOCTIIKSHHS PO Hil0 €TaHOIy Ha pi3Hi
MaTepialy 1 BCTAHOBHUIIH, IO IpH 3MicTi 7 % eTaHony B GiomanuBi He poONTH HETATHBHOTO BIUIMBY Ha MPOLIECH 3TOPAHHS, a
ripu 3MicTi Oinbire 10% KapTHHA MPOTHIIEkKHA 1 BAMAraeThCs aJanTallist 10 HbOTO MaJIUBHHUX CHCTEM.

VY npexacrasieHii poOOTI BUKOHAHO aHAl3 JOCBixy €Bporm, fe 6i0HanbHOTO 3aCTOCOBYIOTHCS BXKE 0araTto poKiB, a TaKOX
noBinomieHs HarioHansHoro iHcTHTYTY cranaaptis i Texuosoriit CIIIA KuiBchKkuii iHCTHTYT CIIOXHBYMX €KCIEPTH3 BCTa-
HOBHB, 1110 IPU BUKOPHUCTaHHI CyMileil GEH3KHY 3 €TaHOJIOM IOTYKHICTh ABUTYHA MOXKE ITiJBUIILYBATHCS, ajie 3 OAHOYACHOO
BUTpaTolo nanpHoro. Maxisui sk komnanii "TexcepBuc" CTBEPIKYIOTh, 10 3MiH IIPH €KCIUTyaTallii ABUTYHIB BHYTPILIHBOTO
3ropaHHsl He BCTAHOBJICHO, a HEraTHBHE HACIIJKK HOB' s13aHi 3 HesKicHUM npoxyktoM. 11lo cTocyeTbest AyMKH HIINX BITYH3-
HAHUX (axiBLiB, TO BOHU CTBEPIUKYIOTh, 110 NpH BMicTi B GeH3uHi 40% €THIOBOrO CIUPTY KUIbKICTh LIKIAIMBUX PEYOBUH
TIOPIBHSHO 31 3BUYaHUM OCH3MHOM IIOTY>KHICTh ABUTYHA MiABHITy€Thcs HA 3-4%, a BUTpaTa MalbHOTO NPH koMY Ha 8 %.

Y pe3ynbTaTi HaBEICHOTO BHIIIE BUHUKIIA HEOOXIIHICTh POBECTH OTJIAA 1 aHANI3 Oy OIIKOBAaHUX POOIT B IEOMY HAMpPSIMI.
Kuarwuogi ciioBa: nu3enbHe manbHe, OCH3UHU, JOBKULIA, O10MalIbHEO, €TaHO.

I'npun B.C., I'nmpun U.B. O nepcriexTnBax 1esecoo0pa3HOCTH HCIOJIB30BAHMS KOJIOTMYECKH YHUCTHIX BUIOB aBTOMOOHIIb-
HOT'0 TOPIOYEro B YKpauHe

Bo BceM MHpe aBTOMOGHIIBHBIN TPAHCIIOPT Pa3BUBACTCs OBICTPHIMH TEMITAMH, H KaK CIIECTBHE, 3arpsA3HACTCS OKPYIXKAIOLIas
cpelia, 0COOCHHO B Pa3BUTBIX PETHOHAX W IIPUIICTAOIINX TEPPUTOPHsX. JlaHHOE 00CTOSITENBCTBO HYKAACTCS B HEOOXOUMO-
CTH NPOBEACHUS aHaJIM3a YPOBHS ONACHOCTH NPOLYKTaMH, KOTOPbIC BBIACISIOTCS HMPH PabOThl JBUraTeleil BHYTPEHHEro
CTOpaHUs IPU UX UCIIOJIB30BAHHH.

OCHOBHBIM MCTOYHHKOM IIPOAYKTOB 3arps3HEHHMS SIBIISICTCS aBTOMOOMIIBbHBIC TOIUIHBA, KOTOPBIX B MOCICIHHE T'OJbI MOSBHU-
J0Ch B OOJIBIIOM X Pa3HOOOPa3uH, B TOM YHCIie OSH3UHBI Pa3HBIX MapOK, JU3EIbHbIC TOIUINBA, MOJIy4aeMble U3 PA3IHYHOTO
HCXOJHOTO ChIPbsl U UX CMeceil B pa3HOOOpa3HbIX coueTaHusX. [I0SBUIIOCH MHOTO aJIbTEPHATUBHBIX BUJIOB TOIUINBA, TAKUX
Kak ra3zo00pa3Hble YIIE€BOAOPOIbI, Pa3IH4HbIe COUPTHI, 3QHUPBI, BOJOPOJ, OHOITAHOIBI, PaAHOaKTHBHBIC BEIECTBA U JPYTHE.
HemanoBakxHBIM 00CTOSITEILCTBOM SIBISIIOTCS IIPU 3TOM IIOKa3aTeNM YIKOHOMHUYECKOro xapakrepa. O Bompoce nenecoodpas-
HOCTH M MEPCIICKTHBAX HCIOJIb30BAaHUS AIbTCPHATUBHBIX BUJIOB aBTOMOOWIIBHBIX TOIUIMB B YKpaWHe MHEHHUSI MHOTHX CIIe-
LMAUCTOB pacxoaarcs. CHeluanucTsl NpaBlieHUs buosHepreTHyeckoi accouuanuy YKpPauHbl OTHOCATCS KPUTHYECKH K
HPOM3BOJICTBY OMO3TaHONA U OHOAM3ENs B HallEil cTpaHe M3-3a TOTO, YTO 3HAYUTENIBHAS YaCTh HALIEr0 aBTOTPAHCIIOPTA HE
MPUCIOCO0JICHA 10 TEXHUYECKMM XapaKTePUCTHKAM K HCIIOJIb30BAaHUIO CMECEBBIX MOTOPHBIX TOIUIMB, IPH STOM HE BBINOJ-
HSFOTCS HOPMBI DHEPreTHYECKOro COOOMIECTBA MO BHIXJIONY ITaPHUKOBBIX ra30B, a TaAKXkKe 60Jiee BHICOKOH CTOMMOCTH €/JMHH-
bl oHeprun. B YkpHUN «ABTOTpaHCIIPOSKT» MPOBEJIN HCCIICAOBAHUS O BO3/ICHCTBUM 3TaHOJA HA PA3JIHYHbIC MaTepUalbl U
YCTaHOBHIIH, YTO HPH cofepkaHuu 7 % dTaHona B OMOTOILIMBE HE OKa3bIBaCT HEraTHBHOTO BIIMSHUS Ha MPOLIECCHI CrOPAHHS,
a npu conepxannu 6osee 10% KapTHHA MPOTHBOIOIOKHAS U TPEOYeTCs aflanTalys K HEMY TOIUIMBHBIX CHCTEM.

B npezcraBiieHHON paboTe MPOBEICH aHaU3 ONbITa EBPOIbI, r/ie GHOTOIIINBA IPUMEHSOTCSI y)KE MHOTO JIET, & TAaKkXkKe CO0-
owennit HanmonanbHoro uHCTUTYTa CTaHAAapTOB M TexHonoruii CLIA KueBckuil HHCTUTYT MOTPEOUTENbCKUX EKCIIEPTH3
YCTaHOBMJI, YTO TIPU MCIIOJNB30BAHUU cMecell OSH3MHA C 3TAHOJIOM MOIIHOCTb ABUraTess MOXET MOBBILIATHCS, HO C OJHO-
BPEMEHHBIM PacxoaoM TOIUIMBa. CHELMAHCTHI JKe KOMIIAHHU «TeXCepBUC» YTBEPKAAIOT, YTO U3MEHCHHUH NP dKCIUTyaTa-
LMY JIBUTaTENICH BHYTPEHHETO CrOpPaHUs HE yCTAHOBJICHO, & HEraTHBHbIC MOCIICACTBHS CBA3aHbl C HEKaYeCTBEHHBIM MPOYK-
ToM. YTO KacaeTcss MHEHHS IPYTHX OTYECTBEHHBIX CIICLUAIUCTOB, TO OHH YTBEPXKIAIOT, YTO IIPU COACPIKAAHUH B OCH3UHE
40% STUIIOBOTO CHMPTA KOJMYECTBO BPEIHBIX BEIIECTB [0 CPABHEHHIO C OOBIYHBIM OCH3MHOM MOIIHOCTH JBHUTATENsl IOBbI-
nraercs Ha 3-4%, a pacxo TOIUIMBa IIpU 3TOM Ha 8 %.

B pesynbrare npuBeIeHHOTO BO3HUKIJIA HEOOXOAMMOCTh IIPOBECTH 0030p M aHAIHN3 OIyOJIMKOBaHHBIX pabOT B JaHHOM Ha-
HPaBJICHUH.

KiroueBble ciioBa: 1u3eibHOE TOINIMBO, OCH3MHBI, OKpY’Karolas cpea, OHOTOINIMBO, STAHOI.

Girin V.S., Girin L.V. About the prospects of expediency of the use ecologically of clean types of mogas in Ukraine

In the whole world a motor transport develops rapid rates, and as a result, an environment is contaminated, especially in the
developed regions and adjoining territories. This circumstance needs necessity of realization of analysis of level of danger
foods which are distinguished at works of combustion engines at their use.

The basic source of foods of contamination are motor-car fuels which the last years appeared in their large variety, including.
petrols of different brands, diesel fuels, got from a different feedstock and their mixtures in various combinations. Many
alternative types of fuel appeared, such as gaseous hydrocarbons, different alcohols, ethers, hydrogen, bioethanols,
radionuclidess et al. A not insignificant circumstance are here indexes of economic character. About the question of
expediency and prospects of the use of alternative types of motor-car fuels in Ukraine of opinion of many specialists go
away. The specialists of rule of Biopower association of Ukraine behave critically to the production of bioethanol and
biodiesel in our country because considerable part of our motor transport is not adjusted on technical descriptions to the use
of blenderized motor fuels, here the norms of the Power association are not executed on the exhaust of greenhouse gases, and
also higher cost of unit of energy. In YkpHHUU "Aprorpancnpoekt” conducted researches about affecting of ethanol different
materials set that at maintenance 7 % an ethanol in a biopropellant does not render negative influence on the processes of
combustion, and at maintenance more than a 10% picture is opposite and adaptation is required to him fuel systems.

The analysis of experience of Europe is conducted in the presented work, where biopropellants are used already many years,
and Taakke reports of the National institute of standards and technologies of the USA the Kyiv institute of consumer excrep-
T3 set that at the use of mixtures of petrol with an ethanol engine power can rise, but with the simultaneous expense of fuel.
The specialists of company "Texcepsuc" assert that changes it is not set during exploitation of combustion engines, and Hera-
THBHE consequences are related to the off-grade product. In respect of opinion of other oryecTBenHBIX specialists, then they
assert that at conep>xganuu in petrol of 40 % of ethyl spirit amount of harmful matters as compared to ordinary petrol engine
power rises on 3-4 %, and expense of fuel here on 8 %.

As a result of the above-mentioned there was a necessity to conduct a review and analysis of the published works in this
direction.
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Azapsin A.A., I'punenko A.H. VccrnenoBanue skcnpecc-aHann3a CoAepKaHus OOIIEero xkeje3a B Pyle C UCIOJIb30BaHUEM
ramMa-u3Jy4eHus

PaccmoTpeHs! (hakTOpHI, ITOKA3EIBAIONIIE HA TOYHOCTH ONpPe/IeIeHHs OIe3HOr0 KOMIIOHEHTa TIPH dKcIpece Meroae. Ommca-
HO M3 KaKUX CJIaraeMbIX COCTOMT IOTPEIIHOCTh M3MEHEHHUS, U IPUBOMTHCS BIUAIOIINX (hAKTOPOB U TEOPETHYECKHE 00OCHO-
BaHHe 3TUX BesmunH. OnucaHbl pe3ysIbTaThl Ja0OPaTOPHBIX MCCIIEIOBAHUI 10 ONPEISIICHUIO allllapaTypHOH MOTPELIHOCTH,
a TaKKe BIMSHUE TOYHOCTH KaTMOPOBOYHBIX KOI(P(UIHEHTOB /uls nepecuéra N3MEPEeHHON BeJINYMHBI HHTETPAIBHOTO I0TO-
Ka raMMa-M3Iy4eHHsl B COJEPXKAHUE IOJE3HOr0 KOMIOHeHTa. ONpenesieHo ONTHMAIbHOE KOJIMYECTBO M3MEPEHUH Ul JKC-
npecc-aHanu3a npoo, IpH KOTOPOM oOecrieyrBaeTcsi He0OOX0AUMas TOYHOCTh M3MEPEHUs JUIs TEXHOJIOTMYECKOro mporecca
JOOBIYH M TIOJITOTOBKHU PY/I.

Ceiiuac npeanpusTHs OTPACIH BBITYCKAIOT BECh CHEKTP JKEIE30PYJHOTO CHIPbs: KyCKOBYIO M MEJIKYIO, JKeJIe30pyIHBIH KOH-
LEHTPAT, OKATHILIH U arjioMepar.

YkpanHa BXOAUT B YHCIJIO NEPBOI IECATKH CTPaH MHpPa MO IPOU3BOACTBY JKeJIE30pYIHOTO ChIphs. Ha e€ Teppuropun pacro-
naraetcst 6 % MUPOBBIX 3aI1aCOB JKEJIC3HOU PYBIL.

Ienbro naHHON PabOTEI SIBISIETCS MCCIIEIOBAHUS M KJIACCU(UKALNS NOTPEIIHOCTEl Py JHUYHBIX PAIMOMETPOB, @ TAK)XE BbI-
6op HanboJiee TOYHOTO METO/Ja ONEPATHBHOIO KOHTPOJIS KAUECTBA HKEJNE30PYAHOTO ChIPbSL.

Kax M3BeCTHO, NP OIPENEICHNH COJIEPIKAHUS MOJIE3HOT0 KOMIOHEHTa raMMa-raMMa METOJIOM, OCHOBHas CyMMapHas I10-
IPELIHOCTh COCTOUT U3 alliapaTypHOMN, HEPAaBHOMEPHOCTBIO BELIECTBEHHOTO COCTaBa B IPO0E, TEOMETPUH U3MEPEHHS H Ipa-
HYJIOMETPHYECKOTO COCTaBa Mpoo.

AmnmaparypHasi IOTPEITHOCTh U3MEPEHHI COCTOUT M3 IOTPEIIHOCTH 00YCIIOBIEHHONH BEPOSTHOCTHBIM XapaKTepoM pacraja
HCTIONb3YEMOT0 PaJHOHYyKIIH/a, BPEMEHHOH! ITOTPEITHOCTH, CBI3aHHON ¢ HECTAOMIEHOCTHIO BO BPEMEHH ITapaMeTPOB paboTHI
PETHCTPHUPYIOLIET0 U3ITyYeHUE TPAKTA, a TAK)KE MOTPEIIHOCTEH anpoKCUMAaLHH.

B Hacrosiiee BpeMsi IPEANIPUSITUS OTPACIIN BBITYCKAIOT BECh CIIEKTP XKEJIE30PYAHOTO CHIPhS: KyCKOBYIO U MEJKYIO, XKele30-
PYIIHBIH KOHLIEHTPAT, OKATBIIIH U aryioMepat. I[Ipon3BOACTBEHHbIE MOLIHOCTH, KOTOPBIMU OHM PAacIoaraloT, HO3BOJISIOT HE
TOJIBKO O0ECIIEUUTh CHIPhEM OTEUECTBEHHBIC METATypPrH4eCKUE 3aBOJIbl, HO M 3KCIIOPTHPOBATh 3HAYMTENIBHYIO YacThb IPO-
nykoud [1].

Ienbio naHHOH paboTHI SBISIETCS UCCIECIOBAHNE U KIACCU(UKALMS MOTPEIIHOCTEH PYAHUYHBIX PaJHOMETPOB, a TAKKE BbI-
60p HamboIee TOYHOTO METO/Ia OIIEPATHBHOTO KOHTPOJIS KaueCTBA JKEJIE30Py THOTO CHIPbS.

KiiroueBble €j10Ba: MHHEPAIBHOE CHIPBE, PJAHOHYKIIN/IBI, KAYECTBO MUHEPAIBLHOTO CHIPbS, PYAHUYHBINA PagHOMETP.

AzapsH A.A., I'punenko A.M. JlociikeHHsT eKCIIpec-aHalizy 3MICTy 3arajbHOro 3aji3a B pyli 3 BUKOPHCTAHHAM raMMa-
BUITPOMiHIOBaHHS

PosrisHyTo (akTopH, IO BIUIMBAIOTh HA TOYHICTh BU3HAUCHHS KOPHUCHOTO KOMIIOHEHTa HpH ekcrpec meroai. OmucaHo, 3
SKUX YMHHUKIB (CKJIAIOBUX YaCTHH) CKJIAJAEThCA IIOXUOKA BUMIpY, 1 IPUBOIUTHCS OMHC (AaKTOPIB, 110 BIUIUBAIOTH, & TAKOX
TEOPETUYHI OOTPYHTYBaHHS IUX BenuuuH. OMHCAaHO PE3yNbTaTd JTa0OpaTOPHUX IOCIHIIKEHb 3 BH3HAYEHHS amapaTypHOL
noxuOku. OnrcaHo BIUTMB TOYHOCTI KaTiOpyBadbHUX KOe(illiEHTIB I epepaxyHKy BUMIPIOBAHOT BEJIMYMHH 1HTETPaJIbHO-
ro MOTOKY raMMa-BHIPOMIHIOBaHHS B BMICT KOPHUCHOTO KOMIIOHEHTA. Tako) IPHUBOAMTBCS aHAaNi3 CIOCOOIB IiArOTOBKU
1po0 1 croco0iB MPOBEICHHS aHATi3y Ha IIOPOIIKOBUX Npobax. 3icTaBlIeHI Pe3yIbTaTH, BUSBICHO CIIOCiO, IpH sSIKOMY, poba
VILITBHEHA 1 OMPOMIHIOETHCSI MaTepiall MpoOu 3BEpXy, MPH IbOMY 3a0e3MeUyrOThCS HAWKpaIl pe3yabTaTH MO 301KHOCTI i
KOHTPACTHOCTI, 1[0 B Pe3yJIbTATi, FAPAHTy€ MiHIMAIIbHY TIOXUOKY BHMiprOBaHHs. BUsABIICHO, 1110 MOXHOKA BU3HAYCHHS BMICTY
KOPHCHOTO KOMIIOHEHTa B 3HAYHil Mipi 3aJIe)KUTh BiJ KUIHKOCTI BUMipIOBaHb. BH3HaUEHO ONTHMAlIbHY KiJIbKiCTh BHMIpIO-
BaHb JUIs €KCIpeC aHali3dy mpoo, 10 JOPiBHIOE TPOM, HPH L[bOMY 3a0e3[edyeThcsl He0OXiHa TOYHICTh BUMIPIOBaHHS ISt
TEXHOJIOT1YHOTO MPOIecy BUAOOYTKY i MIATOTOBKH PY.I.

VYkpaiHa BXOOUTH A0 YHCIa IMEPHIOl AECATKH KpaiH CBITY MO BHPOOHUNTBY 3ami3opyaHoi cupoBmHH. Ha i1 Tepuropii
po3TamoByeThes 6 % CBITOBUX 3aIaciB 3alli3HOT PyIHL.

3apa3 miAnpueMCTBA Taly3i BHITYCKAIOTh YBECHh CIIEKTP 3aJ1i30pyIXHOI CHPOBHHH : KyCKOBY 1 JpiOHY, 3a51i30pyAHHH KOHIICH-
TpaT, OKaTHUIII i arJioMepar.

Mertoro 11iel poOOTH € MOCHIKEHHS 1 Kiacudikailis MOrpilrHOCTel KONaabHEBUX PaJiOMETPIiB, a TaKOXK BHUOIp HaAMOLIbII
TOYHOT'O METOJLy OIIEPATHBHOTO KOHTPOJIIO SIKOCTI 3aJ1i30pyJHOT CHPOBHHH.

Sk Bimomo, mpy BH3HAYCHHI 3MiCTYy KOPHCHOTO KOMIIOHEHTa raMMa-raMMma METOAOM, OCHOBHA CyMapHa MOIpPIiLIHICTh
CKJIQJIA€ThCS 3 arapaTypHoi, HEPIBHOMIPHICTIO PEUOBOr0O CKIaay B Ipo0Oi, reoMeTpii BUMIpY i TPaHyJIOMETPUYHOIO CKIaLy
mpoo.

AmnapaTypHa MOTPIIIHICTh BUMIPIB CKIaJA€THCS 3 MOTPIIIHOCTI OOYMOBJIEHOI iMOBIpHICHHM XapaKTepOM pO3Maay BUKOPH-
CTOBYBAaHOTO pPaJiOHYKJIila, THMYacoBOI IOTPINIHOCTI, MOB'SI3aHOI 3 HecTaOUIBHICTIO B dYaci IapamMeTpiB poOoTH
PEECTPYIOYOr0 BUIIPOMIHIOBAHHS TPAKTY, @ TAKOXK HOTPILIHOCTEH alpOKCUMALIii.

Huni mignpueMcTBa ragy3i BUIYCKAalOTh YBECh CIIEKTpP 3aJ1i30pyAHOI CUPOBUHU : KYCKOBY i IpiOHY, 3ami30pyAHHH KOHLIEH-
TpaT, OKaTHILI i arioMepat. BupoOHNYI NOTYKHOCTI, SIKi BOHH MarOTh B PO3HOPSIKEHHI, JO3BOJISIIOTH HE JIMILE 3a0e3MeUnTH
CHPOBHHOIO BITYN3HSIHI METAITypTiiiHi 3aBOJIH, alie i eKCIOPTYBATH 3HAYHY YaCTHUHY MpoayKiii [1].

Meroto 1i€i poOoTH € TOCHiKEeHHs i Kiacu}iKallisi MOrpiliHOCTeH PyAHUYHUX PaJiOMETpiB, a TaKOX BHOIp HAaHOLIBII TOY-
HOT'0 METOJy ONEPAaTHBHOTO KOHTPOJIIO SIKOCTI 3aJ1i30pyAHOT CHPOBHHH.

Kuro4oBi cj10Ba: MiHepanbpHa CHPOBHHA, PaliOHYKIIiIN, IKICTh MiHEPAIbHOI CHPOBUHH, Py THHYHUN paliOMETp.

Azarjan A.A., Grytsenko A.M. Research of expressanalysis of maintenance of general iron in ore with the use of gamma-
radiation

In the article reviewed the factors of influencing on the precision of determination of the useful component in the rapid
method. Described which includes components of error change, and cited influencing factors and theoretical justification of
these values. Describes the results of laboratory research to determine the instrumental error and the accuracy impact of cali-
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bration factors to convert the measured values of the integral flux of gamma radiation in the content of useful component.
The optimal number of measurements for the rapid analysis of samples, which ensures the required measurement accuracy
for the technological process of extraction and preparation of ores.

Ukraine is included in the number of the first ten of the world countries on the production of iron-ore raw material. On her
territory 6 % world supplies of iron-stone are situated.

Now the enterprises of industry produce all spectrum of iron-ore raw material : cobbed and shallow, iron-ore concentrate,
pellets and agglomerate.

Ukraine is included in the number of the first ten of the world countries on the production of iron-ore raw material. On her
territory 6 % world supplies of iron-stone are situated.

A purpose hired is researches and classification of errors of mine radiometers, and also choice of the most exact method of
operative control of quality of iron-ore raw material.

As is generally known, at determination of maintenance of useful component gamut-gamut by a method, a basic total error
consists of apparatus, by the unevenness of material composition in a test, geometry of measuring and grain-size distribution
of tests.

The apparatus error of measuring consists of error conditioned by probabilistic character of disintegration of used pagnoHyk-
nuna, temporal error, related to instability in time of parameters of work of recording a radiation highway, and also errors of
approximation.

Presently the enterprises of industry produce all spectrum of iron-ore raw material : cobbed and shallow, iron-ore concen-
trate, pellets and agglomerate. Production capacities which they dispose allow not only to provide raw material domestic
metallurgical plants but also export considerable part of products [1].

A purpose hired is research and classification of errors of mine radiometers, and also choice of the most exact method of
operative control of quality of iron-ore raw material.

Keywords: mineral raw material, paguonykianasl, quality of mineral raw material, mine radiometer.

VK 622.755-52: 681.513.6

Muxkosienko A.B. J[ocimiDkeHHS CHCTEMH aBTOMATHYHOTO KE€PYBaHHS I'iJPOLMKIOHOM 3 BUKOPUCTAHHSAM aJalTHBHOTO pe-
TYJISTOpA 31 CXEMOIO IIBHKICHOTO TPaieHTy

J1s oTpUMaHHS B 3JIMBI TiAPOLMKIOHY YacTOYOK PYIH OJIHAKOBOTO PO3MIpY, BaXJIMBMM IIPOLECOM € IiATPUMAHHSI
LIUTFHOCTI 3aJT1i30pyIHOT MJIBIIK HAa ACSIKOMY CTaJoMy piBHi. Lle MOKIMBO TIpH BUKOPHCTaHHI TEXHOJOT1YHOTO 3ymIi(a, 110
PO3TAIIOBY€ETHCS MEPe/ TiIPOLMKIOHOM. 3alli30py/Ha Myliblla MOTPAILISE A0 TEXHOJOTIYHOro 3yMiia HEepiBHOMIpHUMHU
MOPLISIMH, Ta HaWYacTille Ma€ HEOJHOPIAHY IUIBHICTE. Lle Moxe OyTi 0OyMOBIIEHO SK Pi3HHMM MiHEpaJOTiYHUM CKIIaJ0M
CHPOBHHH, TaK 1 HEAKICHUM MPOLECOM Mo/piOHeHHs. ToMy IS ATPHMAHHS CTaJOr0 PiBHSI MyJIbIH, € BAXKIMBUM MHTAHHAM
peryJIfOBaHHs MOjayi /J0AaTKOBOI BOAM B TEXHOJOTIYHHN 3ymid. Ha ChOrOJCHHS pEryjloBaHHs pIBHS IyJbIH B
TEXHOJIOTTYHOMY 3yMII()i € OCHOBHHM CIOCOOOM BIUIMBY Ha po0oTy rimpouukioHa. [Ipu 3miHHI piBHS CHPOBHHH B
TEXHOJIOTTYHOMY 3yMIIi IPHU Moga4i JOAATKOBOI BOAU TaKOXK 3MIHIOETHCS 1 LIUIBHICTE 3aii30pyaHoi myJsbii. HekoHTponbo-
BaHa 3MiHa IIUTFHOCTI MOKE CTaTH MPHYMHOIO MOTPAIUIHHS 10 3/IMBY TiAPOIMKIOHA Pi3HHUX 32 PO3MIpPOM YaCTOYOK Py.IH,
110 B CBOIO YepTy BIUIMBAE HA SKICTh KIACH(]iKaLiil 3ai30pyJHOT ITyIBITH.

VYV crarti pO3MISIHYTO aKTyadbHI NUTaHHA eQeKTHBHOCTI mporecy kiacudikamii 3amizopyfHOI ITyJbld B KOMIDIEKCI
TEXHOJIOTTYHUH 3yMIIQ-Tigporukiaon. OOIpyHTOBAHO IMUTAHHS BAKIUBOCTI SKICHOTO TIPOIeCcy Kiacugikamii BXiTHOI CHPOBH-
HH B TiIPOLIMKIIOHI IPH 3MiHI ITPaHyJIOMETPUYHOTO CKJIay 3aJi30pyIHOI MyJIBIH B Mpowueci poboTH rigporukiona. CHHTE30-
BAHO Ta JIOCIIPKEHO pOOOTY aJaliTHBHOTO PEryJIATOpa 31 CXEMOIO IIBUAKICHOTO IPaJiEHTy NPH BIUIMBAX Ha 00 €KT KepyBaH-
Hsl mapamMeTpuyHuX 30ypeHb. [IpoaHanizoBaHO MOBEIHKY peryisiTopa IpH 3MiHAaX aMIUTITY[ HapaMeTpUYHHUX 30ypeHb, Ta
IpH 3MiHi KiIBKOCTI 30yprorounx (akTopiB, 110 HEraTUBHO BIUIMBAIOTh HAa 00 €KT KepyBaHHs Mix 4ac #oro poboru. Bussie-
HO, W0 TPH BUKOPHCTaHHI aJalTHBHOTO PEryJIATOpa 31 CXEMOI IIBUAKICHOTO TPajie€HTy, MOXHOKAa KEpyBaHHS 3HAYHO
3MEHILYEThCS, 110 € NPSIMUM ITOKQ3HUKOM TOLUIBHOCTI BUKOPUCTAHHS OCII/PKYBAHOTO peryisiTopa. TakuM YHHOM, BKa3aHO
HAIPSMOK MOJANBIIMX JOCIIPKEHb — PO3BUTOK aBTOMATHYHUX CHCTEM KepPyBaHHS TiJPOLMKIOHOM B yMOBax 3MiHH IpaHy-
JIOMETPUYHOTO CKJIAJy IMyJIbIIH.

Ku11040Bi cj10Ba: TiIpOLMKIOH, aJaNTHBHA CHCTEMa KePYBaHHs, PETYJISTOP, CXEMa LIBHKICHOTO IrPaJie€HTYy.

Mikolenko A.V. Research of the system of automatic control hydrotsiklon with the use of adaptive regulator with the chart
of speed gradient

For getting ore particles of the same size in the hydrocyclone, an important process is to maintain the density of iron ore
slurry at a certain constant level. This is possible using technological sump, located before the hydrocyclone. Iron ore pulp
enters the sump technology uneven portions, and often has a non - uniform density. This may be due to the different minera-
logical composition of raw materials and low - quality grinding process. Therefore, to maintain a constant pulp level, there
are important issues of regulation of submission of additional water in the sump. Today, the pulp level control in the sump is
the main way the impact on the work of the hydrocyclone. When you change the level of pulp in the process feeding addi-
tional water in the sump, and also changes the density of the iron ore slurry. An uncontrolled change in the density may cause
a getting a different sized ore particles in the hydrocyclone overflow, which in turn affects the quality classification of iron
ore pulp.

The article deals with topical issues of the effectiveness of the classification process iron ore pulp in a complex technological
sump - hydrocyclones. Justified the question of the importance of quality of incoming raw materials in the process of classi-
fying hydrocyclone when changing the particle size distribution of iron ore slurry during operation of the hydrocyclone. Syn-
thesized and studied the work of adaptive controller with scheme of speed gradient when subjected to parametric perturba-
tions of the control object. Analyzed controller behavior with changes parametric perturbation amplitude, and when you
change the number of disturbing factors affecting the management of the object while it is running. It was found that by using
adaptive controller with scheme of the speed gradient control error is significantly reduced, which is an indicator of the feasi-
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bility of using the tested controller. Thus, given the direction of further research - development hydrocyclone automatic con-
trol systems in conditions in the changing composition of the particle size distribution of the pulp.

Keywords: hydrotsiklon adaptive control system, regulator, chart of speed gradient.

Muxkosenko A.B. VccienoBaHue CHCTEMbl aBTOMaTHYECKOTO YIPABICHHUS THAPOLMKIOHOM C HCIIONB30BAHHEM a/IalITHBHO-
'O PEryJIsTopa co CXeMOil CKOPOCTHOTO IPaUCHTa

JUi1st osTydyeHus B CIIMBE IMAPOLMKIOHA YacTHI[ PY/bl OJMHAKOBOIO pa3Mepa, BaKHBIM MPOLIECCOM SIBJISIETCS IOJJIepIKaHe
IUIOTHOCTH KEJIE30PYAHOTO ITyJIbIIbI HA HEKOTOPOM ITOCTOSSHHOM YPOBHE. JTO BO3MOXKHO IPH UCIONB30BAHMH TEXHOJIOTHYC-
ckoro 3ymmga, 4To pacroiaraercs IHepe] MMAPOLUKIOHOM. JKene3opyqHas Iyjblia MONAJAeT B TEXHOJOTMYECKUH 3yMId
HEepaBHOMEPHBIMH MOPLMAMH, U Yalle BCEr0 UMEET HEOJHOPOIHYIO INIOTHOCTb. DTO MOXKET OBITH 00YCIIOBICHO KaK pa3iny-
HBIM MHHEPAJIOIMYECKUM COCTABOM CBIPbS, TaK M HEKAUECTBEHHBIM IPOLECCOM M3MenbueHus. [loaToMy s noaaepxaHus
MIOCTOSTHHOT'O YPOBHSI IyJIbITBI, €CTh Ba)KHBIM BOIIPOCOM PETYJIMPOBAHUE MOJAYM JOHOJHUTEIBHOM BO/IbI B TEXHOJIOTHYECKH
3ymnd. B Haimu 1HU peryianpoBaHHEe YPOBHS ITyJIbIbI B TEXHOJIOTHYECKOM 3yMII(e SBISETCS OCHOBHBIM CIIOCOOOM BO3ZCH-
CTBUS Ha pabOTy 'MAPOLMKIOHA. IIpH H3MEHEHNH YPOBHS CHIPbsI B TEXHOJIOTHYECKOM 3yMIide IPH 110a4e JOMOIHUTEIbHOM
BO/Ibl, TAK)KE MEHSETCS U IIOTHOCTD JKEJIC30PYIHOMU MyJIbIbl. HEKOHTpOIHpyeMoe H3MEHEHHE TNIOTHOCTH MOXKET CTaTh HPH-
YMHOW MONANaHus B CIMB THAPOLMKIIOHA PAa3IMYHbBIX [0 Pa3Mepy YacTHIl PYZbl, YTO B CBOI OYEPE/b BIMSET Ha KaueCTBO
KJIacCU(UKALIHN KeIe30PYAHOTO Iy JIbIIEL.

PaccMOTpeHBI akTyalbHbIe BONPOCHI 3G (HEKTHBHOCTH MPOLEcca KIACCH(PUKALIMHU JKeJIe30PYJHOTO MYJIbIIbI B KOMILIEKCE TEX-
HOJIOTUYECKHH 3yMII(-ruApoLukiIoHax. OO0CHOBaHHO BOIPOC Ba)KHOCTH Ka4ECTBEHHOIO IpoLecca KiIacCu(puKalun BXOas-
ILErO CHIPbst B THAPOLMKIOH IIPY M3MEHEHUH I'PaHYJIOMETPHYECKOI0 COCTaBa XKEJIE30pYAHOTO MyJIbIIbl B Hpoluecce paboThl
ruapouukiona. CHHTE3MPOBAaHO M MCCIEA0BAHO pabOTy aJalTHBHOIO PETYISITOPA CO CXEMOW CKOPOCTHOTO IpaJueHTa IpU
BO3JICHCTBUAX Ha OOBEKT YIPABICHUS NapaMETPHYECKUX BO3SMYILCHHUH. BHINOIHEH aHAIN3 MOBEACHHUS PETYISATOPA MPH U3-
MEHEHHSX aMILUTHTY/ HapaMeTPUUCCKUX BO3MYIICHUH, ¥ IPH H3MCHEHUH KOJIMYECTBA BO3MYLIAIONIMX (HaKTOPOB, HEraTHBHO
BIIMSIIOIIMX HA OOBEKT YIPaBJICHUS BO BpeMs ero paboThl. BhISBICHO, YTO MPH UCIIONB30BAHUH aIalITHBHOTO PETYISTOPa CO
CXEMO#l CKOPOCTHOTO IPaJMCHTA, MIOTPEUIHOCTD YIPABICHHUS 3HAUYUTEIBHO YMCHBIIACTCS, YTO SIBJISCTCS MPSMBIM MOKa3aTe-
JeM Leneco00pa3sHOCTH HCIONB30BAaHMUS HCCIEAYEMOro peryiasropa. TakuM o0pa3oM, yKa3aHO HamlpaBieHHE AaIbHEHIINX
UCCIIEZIOBAHMUIT - pa3BUTHE aBTOMATHYECKUX CHCTEM YIPABJICHHUS I'HAPOLMKIOHOM B YCIOBUSX H3MEHEHHUS IPaHyJIOMeTpHYe-
CKOT'0 COCTaBa ITyJIbIIbI.

KiroueBble cj10Ba: rHAPOLUKIOH, aJaTHBHAS CHCTEMa YIIPAaBJICHHU, PETYIISTOP, CXeMa CKOPOCTHOTO I'PaIueHTa.

YK 658.38:621.1

Moguan O.I'., JlocbeB K.B. YcranosieHne ouepeHOCTH MPOQMIAKTHIECKOTO PEMOHTA IO 3aMEHe aBapUIHBIX yYacTKOB
TpyOONPOBOJIOB U ONpe/eIeHIe OCHOBHBIX TPABMOOIIACHBIX CIIEIUAIBHOCTEH MPeANPUATHI TEIIIOCHA0KEHHS

Hean. Lensio nanHoii paboThl sSBISETCS pa3paboOTKa ClIOCOO0B IOBBIMIEHUS OE30MIaCHOCTH TPyIa IPH SKCIUTyaTalluy U pe-
MOHTax TemuoTpacc. Taxke HE0OXOAMMO BBIABUTH HauOOJIEe TPABMOOIACHBIE CIIEIMAILHOCTH PAaOOTHUKOB MPEINpUSTUIL
TEIUIOCHA0)KEHNS, YMEHbIINB aBapUIHYI0 MPOM3BOJCTBEHHYIO HArpy3Ky Ha HHMX. YMEHbLICHUE aBapHHHBIX PaOOT MOXKET
OBITH TOCTUTHYTO ITyTEM IPOBEICHUS MPOPHIAKTHIECCKUX pabOT Ha TEIUIOTpaccax, COKpalas MpH 3TOM 00pa3oM  KoJHde-
CTBO OINACHBIX pabOT a Tak JKe TPYHAOBBIC M MaTepHAIbHbIC 3aTPATHI CBSI3AHHBIC C UX BBITOTHEHHEM.

MeTtoas! uccienoBanus. VccienoBanusi IpOBOIMINCE C HCIIOIb30BAaHUEM MaTEMaTHKO-CTaTHCTUYEKOrO METOAa 9KC-
MIEPTHBIX OIEHOK. [IaHHBIH METOJ MO3BOJISIET ONEPATUBHO BBIIBUTH HanbOolee MpoOJieMHBIE U 3aTpaTHBIe pabOTHI MpeIIpH-
STHH TETUIOCHA0)KEHUsI BO3HHUKAIOIIUE KAaK B IIPOILIECCE IKCILTyaTalii o0OpyIOBaHUS M TEIUIOTPACC TaK M C BHE3AaIHBIMHU
aBapUHHBIMU CHUTyalMsIMHU. TakuM 00pa3oM MOXHO ONpPEAENUTH IepedyeHb MPO(UIAKTUYECKHX PaboT KOTOPbIEC JOJDKHBI
OBbITh BHINOJIHEHBI B IEPBYIO OUYEPE/Ib.

Hayunas HoBu3Ha. VccnenoBaHus ¢ HCIONB30BAaHUEM MAaTEMaTUKO-CTATUCTHYECKOTO METO/Aa SKCIIEPTHBIX OLEHOK MO3BO-
JSIT OBICTPO ONPEAEIUTH MPOOIEMBI IIPY OPTaHU3ANNH NPODUIAKTHUECKAX PEMOHTOB Ha MPEANPUATHIX TEIUIOCHAOKCHUSL.
IIpakTnyeckasi 3 HAYUMOCTh. [TomydeHHbIE BBIBOJBI IO pe3yIbTaTaM HCCIEIOBaHUH MO3BOIAT PO3paboTaTh PeKOMEHAAINHT
110 YMEHBIICHUIO KOJIMUECTBAa aBapHHHBEIX paboT Ha Temtorpaccax. Onpenenus Hanboee TPaBMOOIACHBIE CIIEHAIEHOCTH
MIPEANPUSTHH TeTUIOCHA0KEHNSI HeOOXOANMO YMEHBIIHUTE IIPOM3BOACTBEHHYIO Harpy3Ky CBS3aHHYIO C aBapUHHBIMU paboTa-
MH 4epe3 IpoBeeHIe MPOGHIAKTHIECKUX paboT Ha Hanbosiee IMOTEHIINAIEHO OIIACHBIX ABAPUIHEIX yJacTKaXx.
Po3paboTanHble peKOMEHAIMK Ha OCHOBE MAaTEeMaTHKO-CTAaTUCTHYECKOI0 METO/a IKCIIEPTHBIX OLIEHOK ITO3BOJISIT YIIYUIIHTh
NPOU3BOICTBO OPraHU3aLHOHHBIX Pa0OT IO JMKBUIALWK aBapUUHBIX YYaCTKOB TEIUIOTPACC M CHU3UTH  KOJIMYECTBO aBa-
pHUiTHBIX paboT, YTO B CBOIO OYepellb, YMEHBIIUT 3a00JIeBaeMOCTh PAOOTHUKOB MPEANPUATHH TEIUIOCHA0KEHUS M TIOBBICHT
6€30MacHOCTh Tpyla OCOOEHHO B OCEHHE-3UMHHUM MEPUOA Iojia, a TaKKe COKPATUT 3KOHOMHUUYECKUE TOTEPU OT JUKBUAAINI
aBapHUIHBIX CUTYaIHil 1 JIeYeHNUs 3a0071eBMNX paOOTHUKOB TEINIOT€HEPHUPYIOMINX IPEAPUITHI.

Pe3yabTatsl. Kak moka3an aHanu3 NpoOBEICHHBIX HCCIENOBAaHUH HanOoIee 3HAUYMMBIMH B ONPEICICHAN 049ePeIHOCTH MPO-
BefleHHsI pabdoT Ha NPEINPHATHAX, SBISIOTCS IMPOTHO3UPOBAHME aBAPHHHBIX YYAaCTKOB TEINIOTPAcCC M COBEPLIEHCTBOBAHUE
OpraHM3alMOHHBIX PEMOHTHBIX padoT Ha Terrorpaccax. Ha ocHoBaHMM mpodrlakTH4ecKuX rpaukoB PEeMOHTHBIX padoT
MO’KHO COCTaBUTbH II€PBOOUEPETHOCTh 3aMEHBI TPyO aBapHiHBIX YYacTKOB, YTO HAMHOTO OOJIEIYHT IUIAHUPOBAHHUE PEMOHT-
HBIX paboT MO 3aMeHe aBapUiHBIX y4YacTKOB TpyOompoBozoB. Hambosee TpaBMOONACHBIMU CHELUATIBHOCTSMH SIBIISTIOTCS
ra30CBapIIMK U 3JEKTPOCBAPIIUK. Y CIOBUS UX pabOTHI SKCTIEPTHI ONIPEAENISAIOT KaK ONAacHbIE U BPEIHBIE.

KiroueBble ci10Ba: 5KCIEPTHAs OLIEHKA, MATEMATHKO-CTATUCTHYECKHIT METOJL SKCIIEPTHBIX OLIEHOK, OaJlIbl OLEHKH.

Mosuan O.I'., JlocbeB K.B. YcranoBieHue ouepeHOCTH MPOPUIAKTHYECKOTO PEMOHTA 110 3aMEHE aBapUIHBIX Y4aCTKOB
TpyOOIpPOBOJIOB 1 ONpEEICHIE OCHOBHBIX TPABMOOIIACHBIX CIIEIHATBHOCTEH MPeANPHATHI TEeIIIOCHA0KEH S

Meta. MeToio naHoi poOOTH € po3poOKa crocoOiB MiBHIIEHHS OE3MEKH IIpalli IPH eKCIUTyaTalii i peMOHTaX TEIIOMEpex.
Takox HEOOXiJHO BHSIBHTH HaWOUIbII TpaBMOHEOE3ICUHI CICIIadbHOCTI MPAI[iBHUKIB MiJIPHEMCTB TEILIONOCTAYaHHS,
3MEHIIMBIIY aBapiiiHe BUPOOHMYE HABAaHTAXXCHHS HAa HUX. 3MEHILCHHS aBapiiHUX POOIT MOXKe OyTH HOCATHYTO LUIIXOM
NpOBE/ICHHS MPOMUIAaKTHYHUX POOIT Ha TEIIOMEpekax, CKOPOUYIOUH MPU LOMY KUIbKICTh HeOe3NeyHnx podiT a Tak camMo
TPYIOBi Ta MaTepiajibHi BUTPATH MOB's13aHi 3 IX BUKOHAHHSIM.
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Metoan nociigkeHHs. J{OCHIi/UKCHHS TPOBOJMINCA 3 BUKOPHCTAHHSAM MAaTEMaTHKO-CTATUCTHYHOTO METONY EKCIICPTHHX
ouiHok. JlaHuii MeTo[ 103BOJISIE OMIEPATHBHO BUSABUTH HAHOLIBII MPOOIEMHI Ta BUTpAaTHI pOOOTH MiAMPUEMCTB TEILIONOCTA-
YaHHS KOTpPI BUHUKAIOTH SIK B MPOLECi eKcIUTyaTamii o0agHaHHS 1 TeIIOTpac TaK i 3 paNTOBUMH aBapiiHUMHU CUTYyallisIMH.
TaxuM 4MHOM MO>KHA BU3HAYUTH Hepelik Npo(TaKTHIHUX pOOIT SIKi MOBUHHI OyTH BUKOHAHI B TIEPILY Yepry.

HaykoBa HoBu3HA. JIOCIi/DKCHHS 3 BUKOPUCTaHHAM MAaTEMAaTUKO-CTATUCTHYHOTO METO/Y EKCIIEPTHHUX OLHOK J03BOJIITH
IIBUAKO BU3HAYHUTH MPOOIEMH IIPH OpraHizamii IpoQiIaKTHIHUX PEMOHTIB Ha MiAIPHEMCTBAX TEIUIONOCTAYaHHSI.
IMpakTuyHa 3HaYuMicTh. OTpUMaHi BHCHOBKHU 32 pe3yJibTaTaMH JOCITIIKEHb J03BOJISATH PO3POOHUTH pPEeKOMEHAAIlii, 1100
3MEHIICHHs KiJTbKOCTI aBapiiiHMX poOIiT Ha TemioTpacax. Bu3HauMBIIM HaHOUTBII TpaBMOHeOE3NeYHi CIeniabHOCTI
HiIPUEMCTB TEIUIONOCTaYaHHS HEOOXiHO 3MEHIIMTH BUPOOHNYEC HABAHTa)KCHHS IOB'A3aHE 3 aBapiiiHUMM poboTaMu uepes
MpPOBe/IeHHS PO ITaKTHIHMX POOIT HAa HAWOIIBII HOTEHUIHHO HeOe3MeUHUX aBapiiHUX AUISHKAX.

Po3po6nenni pekoMeHAalii Ha OCHOBI MaTeMaTHKO-CTaTUCTUYHOTO METOAY €KCHEPTHUX OI[IHOK TO3BOJIATH MOJIMIIATH BU-
POOHUIITBO OpraHizaliifHuX poOiIT MO NiKBigaNii aBapiifHUX AUITHOK TEIUIOMEPEX i 3HU3UTHU KUIBbKIiCTh aBapiiHUX pOOIT, 110 B
CBOIO YEpry, 3MCHIIHNTH 3aXBOPIOBAHICTh MPALiBHHUKIB MiANPHEMCTB TEIUIONOCTaYaHHS Ta MiABUIIUTH OE3MeKy Mmpari ocob-
JMBO B OCIHHBO-3UMOBHH IIEpPiOf POKY, @ TAKOX CKOPOTHUTH €KOHOMIUHI BTpATH BiJ JKBiZamii aBapiifHUX cuTyamii i Jky-
BaHHs XBOPHUX IPALBHUKIB TEIUIONCHEPYIOYHUX ITiIIIPUEMCTB.

PesyabTaTn. Sk mokasaB aHai3 NMpOBEIEHHX JOCIIHKCHb HAHOUIBII 3HAYYIIMMU y BHU3HAYEHHI YEpProBOCTI NPOBEICHHS
pOOIT Ha MiANPUEMCTBAX € NMPOTHO3YBAHHS aBapiiHUX IUITHOK TEIUIOMEPEXX 1 BIOCKOHAICHHS OpPraHi3allifHUX PEeMOHTHHX
pooit Ha TemoTpacax. Ha mixcrasi npodinaktndHux rpadikiB peMOHTHHX pOOIiT MOXKHA CKJIACTH MEPIIOYEeProBiCTh 3aMiHU
TpyO aBapiliHMUX IUISHOK, 110 HabaraTo MOJIETIIHUTh IJIAHYBAaHHS PEMOHTHHX POOIT 10 3aMiHi aBapiiiHUX AUISHOK TpyOompo-
BoaiB. Haiibinpm TpaBMOHEOE3MEUHNMH CIICIIaIbHOCTSMH € Ta303BapHUK Ta €NCKTPO3BAPHHUK. Y MOBH IX pOOOTH €KCHEPTH
BH3HAYAIOTH SIK HEOE3MeuHi 1 IIKiAHBI.

Ku1r04o0Bi ci10Ba: excriepTHa OLiHKA, MaTEMaTHKO-CTATUCTHYHHN METO €KCIIEPTHHX OL[HOK, Oali OL[HKH.

Moguan O.I'., JlockeB K.B. YcranosieHne ouepeHOCTH MPOQMIAKTHIECKOTO PEMOHTA IO 3aMEHE aBapUIHBIX yYacTKOB
TpyOOIPOBOIOB H ONPEACIICHHE OCHOBHBIX TPABMOOMACHBIX CHEIHAIBHOCTEH MPEAIPHUATHIA TEIIOCHAOKCHHUSI

Goal. The purpose of this work is to develop the ways for improving of safe work during the operation and repair of heating
mains. It is also necessary to identify the most traumatic occupations of workers in heat supply enterprises, reducing the
emergency workload on them. The reduction of emergency works can be achieved by carrying out preventive works on heat-
ing mains, while reducing the number of dangerous jobs and also the labor and material costs associated with their implemen-
tation.

Methods of research. The research was carried out using the mathematical-statistical method of expert assessments. This
method allows you to identify quickly the most problematic and costly work of the enterprises of heat supply arising both in
the process of operation of the equipment and heating mains and with sudden emergency situations. Thus, it is possible to
determine the list of preventive works that must be performed in the first place.

Scientific novelty. Studies using the mathematical and statistical method of expert assessments will quickly identify prob-
lems in the organization of preventive repairs at heat supply enterprises.

Practical significance. The obtained conclusions on the results of the research will make it possible to develop recommenda-
tions for reducing the number of emergency works on heating mains. Having determined the most traumatic specialties of
heat supply enterprises, it is necessary to reduce the production load associated with emergency work through the provision
of preventive maintenance at the most potentially dangerous emergency sites.The developed recommendations based on the
mathematical and statistical method of expert assessments will improve the production of organizational works for the liqui-
dation of emergency sections of heating mains and reduce the number of emergency works, which in turn will reduce the
incidence of workers in heat supply enterprises and increase labor safety, especially in the autumn-winter period of the year.
It also will reduce economic losses from liquidation of emergency situations and treatment of sick workers of heat-
generating enterprises.

Results. As the analysis of conducted studies showed the most significant in determining of the work order at enterprises,
are the forecasting of emergency sections of heating mains and improving organizational repairs on heating mains. On the
basis of preventive maintenance schedules, it is possible to prioritize the replacement of pipes in emergency areas, which will
greatly facilitate the planning of repair works to replace emergency sections of pipelines. The most traumatic specialties are a
gas welder and an electric welder. The conditions of their work experts define as dangerous and harmful.

Key words: expert evaluation, mathematical and statistical method of expert assessments, scores.
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Pyns 10.C., Kyuep B.I'., Besono:xxkko B.FO. Apromari3zanus mporecca BBIACICHUS U 3aTPy3KH MaTepHaia MOCTeNN Ha KO-
JIOCHUKOBYIO PEIIETKY arlIOMEPaiOHHON MaIIHHBI

HUccnenoBans! npuauHbl Hed()(EKTUBHONW PabOTHI TEXHOIOTHYECKUX CXEM 110 00ECIIEUeHHIO arJIOMEpallOHHBIX MAlInH Ma-
TEpHAIOM IIOCTEH B TIPOIlecce UX dKCINTyaranud. [IperoskeH HOBBIM MOAXOJ K BBLISICHUIO MaTepHasia IOCTENN U €T0 3a-
Ipy3KHU Ha KOJOCHUKOBYIO PEIIETKY C UCIIOJIb30BAHUE CUCTEMBI aBTOMAaTHUECKOTO PEryJIMPOBaHUS.

I'naBHOWM YacThIO arIOMEpaliOHHOW MAILHMHBI SIBISIETCSI KOMIUIEKT CIIEKAaTEJIBHBIX TENEeKEK, CHA0KEHHBIX KOJOCHHKOBOI
peuieTkoil. Tenexku ABUraroTCs MO 3aMKHYTBIM HAIPABIISIOLUIMM, BKIKOYAIOLUM IPSIMOJIMHENHbIE BEPXHUN U HUXKHUM yua-
CTKH U KPUBOJIMHEHHbIC yYacTKU B FOJOBHON M XBOCTOBOH (pa3rpy304HOi) yacTAXx MamuHbl.CI0H MocTeNln npegHa3HaueH
JUISL 3aIHUTHI KOJIOCHUKOB OT IIEPErpeBa, CIIe0BATENbHO, YBEINIEHNS HX JONTOBEYHOCTH, HCKITIOYAeT MPHUIIIABICHNE KyCKOB
arioMeparta K KOJIOCHHKaM, oOecrieunBasi CBOOOJHBIN €ro CXOJ| ¢ MAIIMHBI, a TAK)KE YMEHBIIAET IPOCHINb IIUXTH Yepe3 Iie-
1 pemetky. HemoctaTouHoe KOJIMYECTBO MaTepHaia IIOCTENH BBI3BIBACT NIPUTAPEL, YHOC MEIKHUX (DPaKIUil IIUXTHI, BPEIHBIS
MIPOCOCBHL, T. €. yXyAlLICHHE IIpoLiecca CIIEKaHus araoMepara.

Ha xonuuecTBO mocTenu M ra3onpOHUIIAEMOCTb LIMXTHI CYIIECTBEHHOE BIIMSHUE OKAa3blBae€T KOHCTPYKIHS 3arpy304HOrO
YCTpOICTBa arioMepalioHHO MamuHbl. Ha 6a3e ycTpolicTBa aBTOpPBI CTaThH pa3paboTain crocod cTaOMIIN3aIKs BBICOTHI
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CJI0Sl MaTepHala IOCTENN Ha KOJOCHUKOBOI PEIeTKE arIoMEePallMOHHOM MAaIlIMHBI, KOTOPBIH BKIIIOYAET pa3/ielIeHHE OKOMKO-
BaHHOMW LIMXTHI 10 KPYITHOCTHU Ha JIB€ (PAKLHH - HOCTEIb U KOHANLMOHHYIO IIUXTY.

IIpuMeHeHHe NpeaIaraeMoro crnocoba cTabuIn3ays BEICOTHI CIIOS TIOCTENH Ha KOJIOCHUKOBOW PEILIETKE arjoMepaliioHHOM
MallIuHbl 00ECIeUHBACT CTAOMIBHOCTD BBICOTHI CJIOS IIOCTENH M CJI0S KOHAWIMOHHOH LIMXTHI, YTO CO3JaeT OJaronpHsTHbIC
YCIIOBHSL JUTSL TIPOLIECCOB 3Q)KMIAHUSI M CIICKaHHUs MIMXThl. MaTepHanioM IOCTENU CIyKaT KpyIHbIe (paKki OKOMKOBAHHOM
LIMXTHI, IMEIOLME MECHBLIYIO KOHLEHTPALMIO TOIUIMBA, B TO BPEMsl Kak B BEPXHHX CIJIOSX LIMXThI KOHLICHTPALHs TOILIHBA
Oyzet BbILLE.

Jlnst 3arpy3KH OIMXTH U TOCTENN Ha KOJIOCHUKOBYIO PELIETKY HCIOJIB3YIOT 3arpy304HOE yCTPOWUCTBO, BKIIOYatolee OyHKep
nocreny, 6apabaHHbIH TUTATENb IUXTHI WK JJICKTPOBUOPALIMOHHBIN TUTATENb U HAKIOHHBIH 3arpy304HbIi JIOTOK. B 3THX
3arpy304HbIX yCTPOHCTBaxX OapaOaHHbIH MUTATENb NOMOJIHUTENBHO YIUIOTHACT LIUXTY, HE yI00eH /Ul aBTOMaTH3aluu. Bel-
Jla4a IHUXThl BUOPALMOHHBIM ITUTATENIEM TAKOKe UIET YIIOTHEHHBIM CIIOEM, IPHYEM Ha Pa3rpy304HOM KOHIIE IIUTATEINs 1Ipo-
HCXOJUT CCHITAHUE LIUXTHI C TIEPHOJUICCKUM CKAIBIBAHUEM CJIOS M TTaICHUEM HOPLUH IIUXTHI.

KiroueBble cj10Ba: CIICKaHHE arioMepaTa, Cloil MaTepuana NoCTe !, NPOCHIb IHXThI, aBTOMAaTUYECKOE PETYINPOBAHIE
Pyns 10.C., Kyuep B.I'., Beaono:xkko B.KO. ABTomaTH3amis nponecy BUIUICHHS 1 3aBaHTa)KEHHs MaTepiay JIDKKa Ha KO-
JIOCHHMKOBI I'paTH arjoMepauiiHol MaliuHu

JocnimkeHi mpuuuHA HeeGEeKTUBHOT pOOOTH TEXHOJIOTIYHUX CXEM 3 3a0C3MEUYCHHS arjioMEepalliifHuX MaIlHH MaTepiaioMm
ndCTiI B TpoIIeci X eKCIuTyaTailii. 3anpornoHOBaHO HOBHMHU MIJIX1/T 10 BUAUICHHS MaTepiay MOCTL i HOro 3aBaHTaXCHHS Ha
KOJIOCHUKOBI PELIITKH 3 BUKOPUCTAHHS CHCTEMH aBTOMaTHYHOTO PETYJIIOBAHH.

Hlap nocTiii npu3HAYSHUH A 3aXHCTY KOJOCHHKIB BiJ MeperpiBaHHs, OT)Ke, 30UIbIICHHS 1X IOBrOBIYHOCTI, BUKIIOYAE
MIPUILIABJICHHS MIMATKIB arjioMepary 10 KOJOCHHUKIB, 3a0e3MedyIoun BiTbHAN HOTO CXiX 3 MAaIllMHHU, & TAKOXK 3MEHIIYE IMPo-
CHUIl IIMXTU 4Yepe3 LIUIMHM pemiTokK. HemocTaTHs KinbKicTh MaTepiany MOCTiNI BUKIMKAE MPHUTapH, BiTHECCHHS APIOHMX
(paxmiif MUXTH, IKIAIUBI IPOCMOKTYBAHHS, TOOTO IMOTiPIIEHHS IPOIECy CIIKAHHS arjJoMepary.

Ha xinpkicT mOCTIN 1 Ta30MPOHUKHICT IIMXTH ICTOTHHH BIUIMB YMHUTH KOHCTPYKI[SI 3aBaHTaXKyBaIbHOTO IIPHCTPOIO
arnoMepauiiinol ManrHu. Ha 6a3i nmpuctporo aBTopH cTaTTi po3po0uiy crocié cradimizariist BUCOTH IIapy Martepiaiay mocTiii
Ha KOJIOCHHKOBHX Iparax arjoMepauifHOl MaIlWHH, KU BKJIIOYAE PO3MOIi OKOMKOBAHHOW LIMXTH MO BENIMKiH Ha [Bi
¢paxuii - nOcTiNe i KOHANIIMHA UXTA.

3acTocyBaHHs MPOIIOHOBAHOIO CrIOco0y cTabiii3alisi BUCOTH MIapy HOCTiIi HAa KOJOCHHKOBHX PELIiTKax arjoMepamiiHol
MaIliHA 3a0e3nevye CTadlIbHICTh BUCOTH HIAPY MOCTLN 1 mMapy KOHAMIIHHOI MIMXTH, II0 CTBOPIOE CIIPHATINBI YMOBHU JUIA
MPOIICCIB 3amajeHHs 1 CIiKaHHA ITUXTH. MaTepiajoM JiKKa CIyKaTh BENHKI (Ppakiii OKOMKOBaHHOHM IMIMXTH, IO MArOTh
MEHIIY KOHICHTpALI0 NaJInBa, TOAI K Y BEPXHiX IIapax LIMXTH KOHLEHTpallis najguBa Oy/ie BUILA.

KunrouoBi c1oBa: Benuki ¢paxuii, KOHIEHTpaNis MaJNBa, MINXTA, ATJIOMEPAIiifHi MallHHL.

Rud' Ju.S., Kucher V.I., Belonozko V.Ju. Automation of process of selection and loading of material of bed on the fur-
nace-bar grate of sintering machine

Reasons of uneffective work of flowsheets are investigational on providing of sintering machines material of bed in the proc-
ess of their exploitation. The new going near the selection of material to the bed and his loading is offered on a furnace-bar
grate with the use of the system of automatic control.

The layer of bed is intended for protecting of furnace-bars from an overheat, consequently, increases of their longevity,
eliminates npumasienue of pieces of agglomerate to the furnace-bars, providing his free tails from a machine, and also di-
minishes mpocems charge through the cracks of grate. The insufficient amount of material of bed causes npurapsr, taking
away of shallow factions of charge, harmful mpococsr, id est worsening of process of criekanus of agglomerate.

On the amount of bed and gas-penetrability of charge substantial influence is rendered by the construction of loading device
of sintering machine. On the base of device the authors of the article worked out a method stabilizing of height of layer of
material of bed on the furnace-bar grate of sintering machine, which includes the division of oxomkoBauHo#i charge on a
largeness on two factions - bed and standard charge.

Application of the offered method stabilizing of height of layer of bed on the furnace-bar grate of sintering machine provides
stability of height of layer of bed and layer of standard charge, that creates favourable terms for the processes of lighting and
crekanns of charge. Material of bed large factions of okomkoBanHo# charge, having a less concentration of fuel, serve as,
while in the epiphases of charge the concentration of fuel will be higher.

Key words: large factions, concentration of fuel, charge, sintering machines.
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MIBuaknii M.1., Apanacbes B.J., 'nenna O.B. IIpo nesiki 0cOGIMBOCTI OLIHKK PU3MKIB IIiJ] 4ac MiI3€MHOTO BHIOOYTKY
3aJIi3HUX Py

Tloxa3uuk nmpoeciifHOro pU3UKY € OAWH i3 BOKIUBUX (PAKTOPIB y CHCTEMi OXOPOHH Ipalli, IKA MOBUHEH BiIOBiZaTH BU-
MoraM 00’€KTHBHOI OI[IHKM 1 MOXJIMBICTIO YHPaBJIHHS CTaHOM IpodeciiHUX 3aXBOPIOBaHb. Psy i3 po3po0IeHNX METOAUK
OLIIHKH NPoQeciifHIX PU3UKIB HE BIAMOBINAIOTH UM BHMOTaM i II¢ BU3HAaYa€ HEOOXITHICTH MOJATBIINX JOCHIIIKEHb, 0CO0-
JMBO B Jiama3oHi il MKiUMBHX (akTopiB, HmiJ yac KOOYTKY 3aji3HUX PyJ B HiI3eMHHUX yMOBaxX. Pe3ynbTaTH JOCIiIKEHb
YMOB IIpalli Ha OCHOBI JaHUX arecTauii poO0YNX MiCIb TOKa3yIOTh, 1110 BOHW BU3HAYAIOTHCS MWIOM (ibporeHHol nil 3 mepe-
sutenssiMu ['/IB 1o 8-9 pas, mymy mo 30 nbA, Bibpauii 10 13 aBV, Tspkkocti o 2 pa3is. Busnaueno niana3onu ta 06’ektu
JOCITI/DKEHb IIKiMBUX (akTopiB, mpodeciii, ctaxy poboTtH Ta Biky npauiBHukiB. [IpuBeneni naxi npo cran npodeciiHux
3aXBOPIOBAaHb B YKpaiHi, METaIypriifHi{ Ta TipHHYOPYAHIH MPOMHUCIOBOCTI. BkazaHo Ha psx mpu4WH, SKi BU3HAYAIOTh 0CO0-
JUBOCTI JUHAMIYHOTO PO3BUTKY Ta MPOTHO3YBaHHs npodeciitHux 3axBoproBaHb 10 2020 poky, sSKi MiATBEPIKYIOTh 3pOCTaH-
Hs nIpodecifHuX 3axBoproBaHb nounHatodi Bix 2010 poxy 1o cepemHboro piBHs 215 mpariBHUKIB y pik. Bukonano aHami3
OLIIHKH TIpodeciiiHoro pusuky 3rixHo bpurancekoro cranmapty BS-8800 i foro BukopucTaHHsS s podecii eneKTporaso-
3BapHHUKA. BUKOpHCTaHHS CyMICHOT OLIHKY HEOE3MEYHUX Ta IIKIUIMBUX (HAKTOPIB VIS MiATBEPKCHHS KOMILICKCHOT OI[IHKH
€ OJIHI€IO 13 HEJIOMIKIB , KPiM TOTO OLlIHKA BUKOHYETHCS B 0anax, TOOTO cy0’eKTUBHUM MeTonoM. HaBesieHi gaHi mpo OCHOBHI
BUMOTH [0 OLHKH NpoeciiHUX PU3MKIB Bix Aii MIKiIMBHX (HAKTOPIB I MpaliBHUKIB IiJ36MHOTO BHIOOYTKY 3aii3HOL
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PYAH 10 OCHOBHHX 13 SIKHX BIHOCHTBCS: KOMIUIEKCHA OILiHKA BiJ Iii OCHOBHHUX IIKIAIMBUX (haKTOPIB, BCTAHOBICHHS 3aJI€K-
HOCTI npodeciifHuX 3aXBOPIOBaHb BiJl IHTCHCHBHOCTI KOMILIEKCHOT Aii IIKi[UIMBUX (aKTOPIB Ta 3aJIeKHOCTI BIUTUBY Ha Tep-
MiH Jii X (GakTopiB BiJ BEIHMYMHHU 3MEHIICHHS PiBHS MPO(ECiifHNX 3aXBOPIOBAHb.

Kurouosi ciioBa: migzeMHi poOOTH, YMOBH Tpai, MIKiUIUBiI (PaKTOpH, IHTEHCUBHICTD, TEPMIH [il, MpodeciiHmiA PU3HK, MPO-
(eciiiHe 3aXBOPIOBAHHS.

MIBupkwnii H.W., Apanacnes B.JI., 'nenna E.B. O HeKOTOPBIX 0COOCHHOCTSX OLICHKU PHCKOB BO BPEMsI ITO3EMHOIT TOOBI-
YH JKEJIE3HBIX Py

TMoka3aTenb NpoeCCHOHAIBHOTO PHCKA OJHH U3 BOXKHBIX (DAKTOPOB B CHCTEME OXPaHBI TPYJAA, KOTOPBIN JHODKECH OTBEYaTh
TpeOOBaHUAM OOBEKTHBHOW OLICHKH M BO3MOJKHOCTBIO YIPAaBJIEHUS COCTOSHHEM HPO(EeCCHOHANIbHBIX 3a0oieBaHuid. Psan u3
pa3paboTaHHBIX METOJMK OLIEHKH MPO(EeCCHOHANIBHBIX PUCKOB HE OTBEUYAIOT 3TUM TPEOOBAHUAM U 3TO ONpeneinseT Heo0xo-
JMMOCTb JAJIbHEHIINX UCCIIEIOBaHU, OCOOCHHO B AMANa30He ACHCTBUS BPEIHBIX (haKTOPOB, BO BPEMsI POM3BEICHHS JKelle-
3HBIX PYJ B HOJI3EMHBIX YCJIOBHAX. Pe3ynbTaTsl HcciieJOBaHUI yCIIOBHI TPY/ia HA OCHOBE JJAHHBIX aTTECTal[Mi pabo4nX MecT
TIOKA3bIBAIOT, YTO OHH OIPEIEIAIOTCS MbUIbI0 (GibporeHHoi aelicTBus ¢ npesbimenusymu ['JIB mo 8-9 pas, mrymy no 30 nBA,
puOparmu 10 13 bV, tsoxectu 1o 2 pa3. OnpeneneHbl Auana3oHbl 1 00bEKTHI HCCIICAOBAHUN BpeIHBIX (hakTOpoB, mpodec-
cHil, cTaxka paboThl M Bo3pacTa paboTHUKOB. [IpUBEICHHBIC JaHbI O COCTOSHUY MPO(ECCHOHANBHBIX 3a00IeBaHuil B YKpau-
HE, METaJUTyPrUYeCKOil U TOPHOPYAHOM MPOMBIIUICHHOCTH. YKa3aHO Ha Psiji IPUYHH, KOTOPBIC ONPEACISIOT 0COOCHHOCTH
JMHAMHUYECKOTO Pa3BUTHs M MPOrHO3UPOBaHMs MpodecCHOHAIbHBIX 3a0oneBanuii 10 2020 roga, KOTOpPhIC MOATBEPKAAOT
poct npodeccroHanbHbIX 3a0oneBanuii mounHatodi ot 2010 roxa 10 cpeanero ypoBHs 215 paboTHukoB B roa. BoimonneH
aHaIn3 OLCHKH MMpodeccnoHaIbHOro prcKa coryiacHo bpuranckoro crangapra BS - 8800 u ero ncnosb3oBanue ajs npodec-
CHH BJICKTPOra3ocBapiuka. MCroap30BaHHEe COBMECTUMOW OLICHKH OINACHBIX M BPEIHBIX (HaKTOPOB UL HMOITBEPIKACHUS
KOMIIJIGKCHOM OLICHKH SIBJISIETCS OJJHUM M3 HEJOCTATKOB, KPOME TOTO OLICHKA BBHIMIOJIHACTCS B OajljiaX, TO €CTh CyOBEKTHBHBIM
MeroznoM. IIpuBeneHHbIC JaHbl 00 OCHOBHBIX TPEOOBAaHMSIX K OLECHKE NMPO(ECCHOHATBHBIX PHCKOB OT ACHCTBHS BPEAHBIX
(akTopoB /Ist paGOTHUKOB ITOJ3EMHOM 0OBIYH JKEIE3HOW PYAbl K OCHOBHBIM M3 KOTOPBIX OTHOCHTCS: KOMIUICKCHAsI OLICHKA
OT JICHCTBHS OCHOBHBIX BPEAHBIX (PAKTOPOB, YCTAHOBIICHHS 3aBUCHMOCTH MPO(HECCHOHANBHBIX 3a00JICBaHUI OT HHTCHCHBHO-
CTH KOMIUICKCHOTO ACHCTBHUsI BPEAHBIX (paKTOPOB M 3aBHCHMOCTH BJIMSIHHUS HA CPOK IEHUCTBHS 3THX (AKTOPOB OT BEJMUUHEI
YMEHBIIEHHS YPOBHS NPO(ECCHOHAIBHBIX 3a00IeBaHHH.

KiioueBble cjioBa: 1oa3eMHble pabOThI, yCIOBHSA TPYZa, BpeAHbIE (haKTOPbI, HHTEHCUBHOCTb, CPOK AeicTBUS, Mpodeccuo-
HAJIBHBIN pUCK, TpodeccHoHaIbHOE 3a00IEBaHHE.

Shvydkiy M.I., Afanas'ev V.D., Gnenna E.V. About some features of estimation of risks during the underground booty of
iron-stones

Index of occupational take one of important factors in the system of labour which must answer the requirements of objective
estimation and by possibility of management the state of professional diseases protection. Row from the worked out methods
of estimation of occupational take does not answer these requirements and it determines the necessity of further researches,
especially in the range of action of harmful factors, during work of iron-stones in underground terms. The results of
researches of terms of labour show on the basis of data of attestation of workplaces, that they are determined by the dust of
¢idbporennoi action with exceeding of I'/IB to 8-9 times, to noise to 30 nbA, vibrations to 13 bV, weights to 2 times.
Ranges and objects of researches of harmful factors, professions, experience of work and age of workers are certain. The
resulted is given about the state of professional diseases in Ukraine, metallurgical and mining industry. It is indicated on the
row of reasons, which determine the features of dynamic development and prognostication of professional diseases to 2020,
which confirm the height of professional diseases of nounnaroui from 2010 to the middle level 215 workers in a year. The
analysis of estimation of occupational take is executed in obedience to the British standard of BS - 8800 and his use for the
profession of anexrporazocsapiuka. The use of compatible estimation of dangerous and harmful factors for confirmation of
complex estimation is one of defects, in addition an estimation is executed in bulk-tankers, id est by a subjective method. The
resulted is given about the basic requirements to the estimation of occupational take from the action of harmful factors for the
workers of underground booty of iron-stone to basic from which belongs: complex estimation from the action of basic
harmful factors, establishments of dependence of professional diseases from intensity of complex action of harmful factors
and dependence of influence for the term of action of these factors from the size of diminishing of level of professional
diseases.

Keywords: underground works, terms of labour, harmful factors, intensity, term of action, occupational take, professional
disease.

VJK 519.714: 622.7

Kynun A.U., Mopkyn H.B. Pacnpenenennas cucrema ONTHUMAIBHOTO YIPABICHHUS TEXHOJIOTMIECKUMHE TIpoIieccaMu odora-
THUTEJIFHOTO IIPOM3BOCTBA HA OCHOBE JHHAMUYECKOH IIPOCTPAHCTBEHHO-BPEMEHHOH MO

Ha ocHoBe mcmonbp30BaHUS MPEUIOKEHHBIX IPUHIAIOB aBTOMAaTH3UPOBAHHOTO YIIPABJICHUS M aJTOPUTMOB ONTUMH3AINI
TEXHOJIOTHIECKOT0 Tpolecca 00O0TAICHUS ¢ YIE€TOM TEXHOJIOTHYECKUX Pa3sHOBHIAHOCTEH pyAbl pazpaboTaHa oOImast CTpyK-
TypHasi cCXeMa IPOTOTHUIIA aBTOMaTU3UPOBAHHOM CHCTEMBI yIpaBieHHs o0oralieHueM, peJHa3HauyeHHas Ayl TPaKTHIeCKON
peanu3anum.

Jns nosbimenust 3G@dekTuBHOCTH (YHKIMOHUPOBAHUS T'OPHOPYIHBIX NPEANPHUATHIH B YCIOBMAX PBHIHOYHBIX OTHOLICHMIt
HE0OXOMMO CHI)KEHHE ce0ECTOMMOCTH U SHEPrOEMKOCTH TEXHOJIOTHYECKUX MPOLIECCOB NOOBIUHM M MepepaboTKy ChIpbs. B
CTPYKTYp€ 3aTpaT SHepTUH FOPHOPYAHBIMH MPEIIPUATHAMHE JOJIST pyA0000raTUTENsHON (habpuku cocTaBisieT okono 20 %, a
10 Pacxoxy 3JIEKTPO’HEPTUH OOOTAaTUTENBHBIA Iepesies ABIIeTcs Hanbolee YHEProOeMKHM — Ha HETO NMPUXOJHUTCS OKOJIO
44 % ot notpebIsieMOoro Ha MPEANPUITHHA 00BeMa.

D¢ HEeKTUBHOCT TEXHOIOTHYECKUX MPOIECCOB PyR000OraTHTENILHON (haOpHUKH 3aBHCUT OT (M3MKO-MEXaHHIECKUX U XUMH-
KO-MHHEPaJOTMUECKUX XapaKTEePUCTHK MUHEPAJIOro-TeXHOJIOTHYECKIX Pa3HOBUIHOCTEH mepepabaTeiBaeMOl pyIbl, pacipe-
JIETICHHBIX 110 BCEil MPOTSHKEHHOCTH TEXHOJOTNYECKUX JIMHUN oboramenust. OnHaKko 3TOT GakT B HE YYUTHIBACTCS B MOJIHOM
Mepe CYILIECTBYIOIIMMH CHCTEMAaMH yNPaBJIEHUS] B YACTHOCTH U3-32 OTCYTCTBHUSI HEOOXOJMMBIX METOIOB MOJETHPOBAHUS U
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YIpPaBICHHUS TAKUMH NPOLECCAMHU, @ TAKXKe U3-3a OTCYTCTBHS CIIOCOOOB M CPEACTB ONEPATHBHOTO KOHTPOJIS XapaKTEPHUCTUK
PYyZibl B TEXHOJIOTMYECKUX MTOTOKAX.

B COBpEMEHHBIX YCJOBHSIX COBEpIICHCTBOBAHME M MHTCHCH(MKALMS JIOOBIX HENPEPBHIBHBIX TEXHOJOIMYECKUX IPOLIECCOB
00oraTuTeIbHbIX MPOM3BOJCTB HE BO3MOXKHO 0€3 aBTOMaTHYECKOTO KOHTPOJIS, yIpaBIeHUS U peryaupoBanus. OcCyuiecTs-
JATh ONTUMAIIBHOE YIIPaBICHHE HHTCHCH(HUIIMPOBAaHHBIMU TEXHOJIOIMYECKUMH MPOLIECCAMU KPYIHBIX M CIIOXKHBIX IIPOMBIILI-
JICHHBIX OOBEKTOB 0€3 HCIOJIb30BaHMSI HOBEUIIMX METOMOB M CPEICTB WIH HE d(G(EKTUBHO, MM HE MPEICTABIACTCS BO3-
MOKHBIM. [IpUMEHEHHE METOJIOB PACIPEACICHHOTO ONTUMAIIBHOTO YIPABJICHUS B3aUMOCBSI3aHHBIMH IpolieccaMy 06oraTu-
TEJIBHOTO MPOU3BOJICTBA SBJISETCS MEPCIEKTUBHBIM MOJX00M K PEIICHHIO 3a/1a4i 00eCcreueH s HeOOXOAUMBIX XapaKTepH-
CTUK NPOJYKUMH OOOTaTUTEIBHOTO MPOU3BOJCTBA B YCIOBUAX M3MEHEHUS XapaKTEPUCTHK MHHEPAIOrO-TEXHOIOTHYECKHX
Pa3HOBUIHOCTEHN PybI.

B COBpeMEHHBIX YCIOBHSIX COBEpIICHCTBOBAHME M MHTCHCH(MKALHS JFOOBIX HENPEPBHIBHBIX TEXHOJOIMYECKUX IPOLIECCOB
000raTuTeIbHBIX MPOM3BOJCTB HE BO3MOXKHO 0€3 aBTOMaTHYECKOTO KOHTPOJIS, YIpaBIeHUS U peryaupoBanus. OcymiecTs-
JATh ONTUMAIIBHOE YIIPABICHHE HHTCHCH(HUIIMPOBAHHBIMU TEXHOJIOIMYECKUMH MPOLIECCAMU KPYIHBIX M CIIOXKHBIX IIPOMBIIII-
JICHHBIX OOBEKTOB 0€3 MCIOJIb30BaHMSI HOBEUIIHMX METOMOB M CPEICTB WIH HE d(G(EKTUBHO, MM HE MPEICTaBIACTCS BO3-
MOXHBIM. [IpUMEHEHHE METOJOB PACIPEICICHHOTO ONTHMAIBLHOIO YIIPABJICHNS B3aUMOCBSI3aHHBIMHU IIPOLIECCAaMU 000TraTH-
TEJIBHOTO MPOU3BOJICTBA SBIISETCS NEPCIEKTUBHBIM MTOJX0I0OM K PEIICHHIO 3a/1a4i 00eCcreueH s HEOOXOAUMBIX XapaKTepH-
CTHK TPOAYKIMH O0OraTUTEIBHOTO MPOU3BOJACTBA B YCIOBHUSX M3MCHCHHUS XapaKTEPUCTHK MHHEPATIOrO-TEXHOIOTHYECKHX
Pa3HOBUIHOCTEHN PyAbI.

KiroueBble ciioBa: nosbiiieHne 3¢ GpeKTHBHOCTH, 000raTUTEIbHOE TPOU3BOJICTBO, AaBTOMaTH3UPOBAHHOE yIIPaBJIeHHE, IPO-
CTPAHCTBEHHO-BPEMEHHOE MOJICIIUPOBAHHME.

Kymnin A.L, Mopkyn H.B. Posnozinena ciucrema onTHMaIbHOTO YIIPABIiHHS TEXHOJIOTTYHUMH MPOIiecaMy 30araayBajbHOTO
BHPOOHUIITBA HA OCHOBI JHMHAMIYHOT IIPOCTOPOBO-YACOBOI MOJIETI1

Ha ocHOBI BHKOPHCTaHHS 3alPOIIOHOBAHMX IIPUHIUIIB aBTOMATH30BAHOTO YIPABIIHHS 1 adrOpPUTMIB ONTHMI3aLil
TEXHOJIOTTYHOTO IPOLECy 30aradeHHs 3 ypaxyBaHHSIM TEXHOJOTIYHUX PI3HOBUIB PYAH pO3pOOJICHa 3arajbHa CTPYKTypHA
cXeMa IPOTOTHITY aBTOMATH30BaHOI CHCTEMH YIIPAaBIIiHHS 30aradyeHHsIM, NPH3HAYCHA JUIS IPAKTHYHOT peai3ariii.

Jnst migBuiieHHst epeKTHBHOCTI (QyHKI[IOHYBaHHS TIpHUYOPYAHUX MiANPHEMCTB B YMOBaX PHUHKOBHX CTOCYHKIB MOTpPiOHE
3HIDKEHHSI COOIBapTOCTI 1 €HeProeMHOCTI TEXHOJOTIYHUX MPOLECIB 3400UUi i MepepoOKn CHPOBUHH. Y CTPYKTypi BUTpaT
eHeprii rpHNYIOPYAHIMH MiANPUEMCTBAMH JOJIS pyAooboratutensHol (abpuku ckiramgae 6iu3bko 20 %, a Mo BUTpaTi enek-
TpoeHeprii 30aradyBanbHUI HEPEnia € HaOUIBI €eHEPrOEMHUM - Ha HBOTO JOBOAUTHCS Ou3bKO 44 % BiX CIOKMBAHOTO HA
MiATIPUEMCTBI 00'eMy.

EQexTHBHICTE TEXHOJOTIYHUX MPOIECIB pyno00oraTUTENbHOH (abpHKy 3aJIeKUTh Bil (DU3MKO-MEXaHHUYECKUX 1 XiMIiKO-
MIHEPAIOriYHHX XapaKTEPUCTHK MHHEPAIOr0-TEXHOJIOTHYCCKUX PI3HOBHIIB PYIH, IO MEPEpOOISEThCS, PO3NOMUICHHX I10
yCilf IPOTSDKHOCTI TEXHOJIOTIYHUX JTiHiH 30arauenHs. [Ipore neil GakT B He BPaXOBYETHCS TIOBHOIO MIpOO iCHYIOUHMMH CHC-
TEeMaMH YMpPaBIiHHS 30KpeMa 4epe3 BiJACYTHICTh HEOOXiJHUX METOJIB MOJCIIOBAHHS i yNPaBIiHHSA TAKMMH MPOLIECAMH, a
TaKOX Yepe3 BiJICyTHICTh CIOCOOiIB i 3ac00iB OMEpaTHBHOTO KOHTPOJIIO XaPAKTEPUCTUK PY/H B TEXHOJIOTIYHUX MMOTOKAX.

VY cydacHHX yMOBaX BIOCKOHAJEHHS i iHTeHCHU(}iKalis OyIp-aKkuX Oe3lepepBHUX TEXHOJOTTYHUX MPOLECiB 30aradyBaabHUX
BHPOOHHUIITB HE MOXIHUBO 0O€3 aBTOMAaTHYHOTO KOHTPOJIO, YHPABIIHHS 1 PEryJNIOBaHHA. 3HIMCHIOBATH ONTHMAJbHE
YIPaBITiHHS IHTEHCU(DIKOBAHINMH TEXHOJIOTTYHUMH IPOIIECaMU BEIMKHUX 1 CKIaIHUX IIPOMHUCIOBUX 00'€KTiB 6€3 BUKOPUCTaH-
HS HOBITHIX MeToAiB 1 3aco0iB abo He edeKTHBHO, a00 HE IPEACTABISETHCS MOXIIMBHUM. 3aCTOCYBAaHHS METOJIB
PO3IOIIICHOrO ONTUMAIIBHOTO YIIPABJiHHS B3aEMO3B'sI3aHUMU MPOLIECaMK 30aradyBajibHOr0 BUPOOHHUIITBA € TIEPCIICKTHBHUM
HiIX00M 10 pillleHHs 3axadi 3a0e3rneueHHs] HeoOXITHMX XapaKTepUCTHK MPOLYKIIl 30aradyBajibHOr0 BUPOOHULITBA B YMO-
BaX 3MiHHM XapaKTePUCTHK MUHEPAIOrO-TEXHOJIOTHUECKUX PI3HOBUIIB PYAH.

V cydacHHMX yMOBaX BJOCKOHAaJIEHHs i iHTeHcudikaiis Oyap-aKux Oe3nepepBHUX TEXHOJOTIYHUX HPOLECiB 30aradyBaIbHIX
BUPOOHHUIITB HE MOXIHUBO 0€3 aBTOMAaTHYHOTO KOHTPOJIO, YHPABIIHHSA 1 PEryNIOBaHHA. 3HIMCHIOBATH ONTHMAaJbHE
YIpaBIIiHHS IHTCHCU(IKOBAaHIMHU TEXHOJIOTIYHUMH MPOIIECAMH BEJIMKUX 1 CKIIaJHUX MTPOMHUCIOBHX 00'€KTiB 0€3 BUKOPUCTaH-
HS HOBITHIX MeToAiB i1 3aco0iB abo He edeKTHBHO, a00 He IPEACTABISETHCS MOXIIMBHM. 3aCTOCYBAaHHS METOJIB
PO3IOIIJICHOTO ONTUMANIBHOTO YIIPABJIiHHS B3a€EMO3B'sI3aHUMU MPOLIECaMy 30aradyBabHOIO BUPOOHHUIITBA € TIEPCIICKTHBHUM
TMAXOIOM 0 pillleHHS 3ajadi 3a0e3IeueHHsT HeOOXiTHUX XapaKTePHCTHK MPOIYKI] 30aradyBaIbHOTO BUPOOHULTBA B YMO-
Bax 3MiHH XapaKTePUCTHK MUHEPAIOr0-TeXHOJOTHYECKUX Pi3HOBHIIB PY/IH.

KurouoBi cioBa: migBuiieHHsT e()eKTHBHOCTI, 30arauyBajibHe BHPOOHHLTBO, aBTOMATH30BAaHE YIIPABIiHHS, MPOCTOPOBO-
YacoBE MOJIE/IOBAHHSL.

Kupin A.I., Morkun N.V. Distributed system of optimal management the technological processes of concentrating produc-
tion on the basis of dynamic spatio-temporal model

On the basis of the use of the offered principles of the automated management and algorithms of optimization of technologi-
cal process of enriching taking into account the technological varieties of ore the general flow diagram of prototype of CAS
of management enriching is worked out, intended for practical realization.

For the increase of efficiency of functioning of mining enterprises in the conditions of market relations the decline of prime
price and power-hungryness of technological processes of booty and processing of raw material is needed. In the structure of
expenses of energy the stake of pynoodoratutensroii factory makes mining enterprises about 20 %, and on the expense of
electric power a concentrating redistribution is most power-hungry - on him is about 44 % from a consumable on an enter-
prise volume.

Efficiency of technological processes of pymooborarturensroil factory depends on ¢usuko-mexaHndeckux and XUMHKO-
MuHepanorndeckux descriptions of MuHepanoro-TexHonorndeckux varieties of the processed ore, technological lines of en-
riching up-diffused on all extent. However this fact in not taken into account by to a full degree existent control system in
particular for lack of necessary methods of design and management such processes, and also for lack of methods and facili-
ties of operative control of descriptions of ore in technological streams.
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In modern terms perfection and intensification of any continuous technological processes of concentrating productions not
possibly without automatic control, management and adjusting. To carry out an optimal management the intensifyed techno-
logical processes of large and difficult industrial objects without the use of the newest methods and facilities or not effec-
tively, or is not possible. Application of methods of the up-diffused optimal management the associate processes of concen-
trating production is the perspective going near the decision of task of providing of necessary descriptions of products of
concentrating production in the conditions of change of descriptions of MuHepaoro-rexHosornaeckux varieties of ore.

In modern terms perfection and intensification of any continuous technological processes of concentrating productions not
possibly without automatic control, management and adjusting. To carry out an optimal management the intensifyed techno-
logical processes of large and difficult industrial objects without the use of the newest methods and facilities or not effec-
tively, or is not possible. Application of methods of the up-diffused optimal management the associate processes of concen-
trating production is the perspective going near the decision of task of providing of necessary descriptions of products of
concentrating production in the conditions of change of descriptions of MuHepaIOro-TeXHOIOTHYECKHX Vvarieties of ore.
Keywords: increase of efficiency, concentrating production, automated management, spatio-temporal design.

YK 556.012-032.26 (pe3eps?)

Azapsin A. A., baBpoBckmii B. B. AHanu3 MeTo10B u3MepeHus 00IIeH MUHEPATU3AI[HA BOIbI

PaccmarpuBaroTcs COBpeMEHHBIE METOABI M3MEpeHHUs 001el MuHepanu3auuy Boasl. OOOCHOBBIBACTCS BaKHOCTH KOHTPOJIIS
obuieii MuHepaaM3aluy BOJbl TPYHTOBBIX BOJ. YKa3bIBAaeTCs CHpaBO4Has MHGOpMAIMA O MOHATUM OOIIeH MUHEpaH3aluy
BOZIBI M KJIacCU(UKALMM BOJ 110 YPOBHIO 00wiel MuHepanusanuu. [Ipeiaraercs oOmas kiaccuukanys METOI0B U3Mepe-
HH 00LICH MUHEPAIH3alMK BOJIbI B COOTBETCTBIM C OCHOBHBIMU (pU3MYECKMMH CBOWCTBaMH pacTBOpOB. I[IpuBoaMTCS cpa-
BOYHast HHGOPMALHUS O CYLIECCTBYIOLINX KOHAYKTOMETPAX C HOTPYKHBIMH 3JIEKTPOJIAMH U UX MIPUMCHUMOCTH B 3aBUCUMOCTH
OT ypoBHS 00IIel MUHEepaIn3annuy BOBL.

IIpoBomuTcs KpaTKuii 0030p KAKAOTO U3 METOIOB U3MEpEHHMs 00IIel MUHepaIu3aniuy BOJbl. BEIMONHIETCS aHAMN3 UX aKTy-
QIBHOCTH, OCOOCHHOCTH NPUMEHEHHs B IPOILIECCE IPOBEJICHUSI aBTOMAaTH3UPOBAHHBIX HCCIIEAOBAaHUN TEKYLIEro COCTOSHUS
THIPOPEKUMHBIX HAaOJIIOIATENBHBIX CKBaXKUH B MIOJICBBIX YCJIOBUSX. XapaKTepH3YIOTCs JOCTOMHCTBA M HEZIOCTATKU KaXJI0T0O
U3 METOJI0B M3MEpEeHHUs 00Iel MUHEpaIM3allii BOABI U CIIOCOOBI YCTPaHSHHUs HEJOCTATKOB. YKa3bIBalOTCS (haKTOPbI, KOTO-
pbl€ BIMSIOT Ha IPOLECCHl U3MEPEeHHs 001ell MUHEpaJI3aliK BO/IBI IPH UCHIOJIb30BAHUH PA3HBIX METOJ0B.

Beiaensercs METOJ U3MEPEHHS TUAJICKTPHYECKOH MPOHMUIIAEMOCTH BOAHBIX PACTBOPOB, Pa3BUTHE KOTOPOTO SIBISETCS HaH-
6oJiee NEPCIEKTUBHBIM C TOYKU 3PCHUS M3MEPEHHUs 00lIeii MUHepaIn3aun Boabl. PaccMaTpuBaeTcss BO3SMOXKHOCTD TIpHUMe-
HEHUSI METOJa U3MEPEHHs TUIIEKTPHUIECKON IIPOHNIIAEMOCTH BOJIHBIX PACTBOPOB VISl BBIICHEHHS XMMHUYECKOTO COCTaBa U
HU3MEpEHNs. KOMIIOHEHTHOTO COIEPKaHMsI pPAaCTBOPEHHBIX MUHEPATIBHBIX COJIEH M MHBIX IIPHMeEceil.

IIpennaraercst HanpaBiIeHHE HAYYHOTO ITOKMCKA ITyTeH JalbHEHIIero COBEPIICHCTBOBAHNS METOI0B U3MEpEHH s 00LIel MUHe-
pajM3aly BOJABI U MX MPAKTHYECKOTrO NMPUMEHEHHs HPH HCCIEIOBAHUM TEKYIETO COCTOSHHMS THAPOPEKUMHBIX HaOII0a-
TEJbHBIX CKBOKHMH B IIOJIEBBIX YCIOBHAX, & HUMEHHO - MCIOJIb30BaHNE KOMOMHALMN KOHYKTOMETPHYECKOT0 METOo/la U Pe3o-
HAHCHOTO METOJIa M3MEPEHHUs AUICKTPUYECKOI TPOHUIIAEMOCTH BOJIBI.

KitoueBble cj10Ba. 0011asi MUHEPAIH3alUsl BO/BI, THIPOPEIKHUMHBIC CKBaXHHBI, METOJbI H3MEPEHHUS, YACIbHAs dJEKTpUYe-
CKasi IPOBOAUMOCTD, ANAJICKTPUYECKast IPOHULIAEMOCTb, BIUSHHE TEMIIEPATyPBI.

AzapsH A. A., BaBposcbkuii B. B. Anani3 Meto/iB BUMipy 3araisHoI MiHepanizamii Boan

Po3rispatoTeest cydacHi METOAM BHMIpY 3araibHOl MiHepastizanii Bogu. OOTpyHTOBYETECS BaXKIIMBICTE KOHTPOIIO 3arajlbHOT
MiHepaizamii BOAM I'PYHTOBHMX BOA. Bkaszyerbcst NOBifkoBa iH(poOpMamis Ipo IMOHATTS 3arajbHOi MiHepaiizauil Boau i
kinacudikauii Box 1o piBHIO 3arajbpHOi MiHepaiizauil. IIponoHyeTbest 3araibpHa Kiacudikalis METOAiB BHUMIpY 3arajibHOL
MiHepaizaiii BOAY BiAMOBIAHO 1O OCHOBHHX (hi3MYHUX BIACTHBOCTEH po3uuHiB. [[pHBOIUTHCS 10BiAKOBa iH(OpPMALIiS PO
ICHYIOYl KOHZYKTOMETPH 3 MOTPYKHBIMH €JIEKTPOJAMH 1 X 32aCTOCOBHICTb 3aJICXKHO Bijl PiBHsI 3arajibHOI MiHepasti3anii Boau.
IIpoBOOUTECS KOPOTKHH OTJISAA KOXKHOTO 3 METOMAIB BHUMIpY 3arajbHOI MiHepamizalii Boau. BukoHyeThcs aHami3 ix
aKTYaJbHOCTI, OCOONMBOCTI 3acCTOCYBaHHS B TPOLECI MPOBEICHHS aBTOMAaTH30BAaHUX JOCHIIKEHb IOTOYHOTO CTaHy
T1IPOPEXUMHHUX CIIOCTEPEKIIMBUX CBEPIUIOBHH B IOJTBOBHX yMOBaX. XapaKTepPU3yIOThCs JOCTOIHCTBA i HEJOJIIKM KOXKHOTO 3
METOJIiB BHMIpy 3arajbHOI MiHepaii3alil BOAU i CIIocOOM yCYHEHHs HENONiKiB. BKa3yloTbCsl YMHHMKH, SKi BIUIMBAIOTh HA
MIPOLIECH BUMIPY 3arajbHOi MiHepasi3amnii BOJU IPH BUKOPUCTAHHI PI3HUX METOIB.

Buainserscst MeTon BUMIpY AieJIEKTPUYHOI TPOHUKHOCTI BOJHUX PO3YHHIB, PO3BUTOK SIKOTO € HAWOLIBII IMEPCIIEKTHBHUM 3
TOYKH 30py BHMIpY 3arajibHOi MiHepasizanii Boau. Po3risiaeTbess MOKIMBICTh 3aCTOCYBaHHSI METOLY BUMIPY JlieJIeKTPUIHOT
NPOHUKHOCTI BOJHUX PO3YMHIB AJs 3'ICYBaHHS XIMIYHOTO CKJIagy 1 BHMIpDY KOMIIOHEHTHOTO BMICTY PO3YMHEHHX
MiHEpaJIIbHUX COJICH 1 IHIIUX JOMILIOK.

IIponoHyeThCs HaNIPSIM HAYKOBOTO MOIIYKY IIISXiB ITOAANBIIOTO0 BAOCKOHAICHHS METOIB BUMIPY 3araibHOi MiHepami3amii
BOJM 1 iX MPaKTUYHOTO 3aCTOCYBAHHS MPH JOCIIDKEHHI MOTOYHOTO CTaHy T'iJPOPEKUMHHX CIIOCTEPEKIUBUX CBEPJIOBHH B
MOJBOBUX YMOBAX, a caMe€ - BHKOPHCTaHHS KOMOIHAIil KOHIYKTOMETPUYHOIO METOAY 1 PE30HAHCHOTO METOIY BUMIpy
JieTeKTPUIHOT IPOHUKHOCTI BOJIH.

KarouoBi cioBa. 3aranpHa MiHepami3amis BOIY, TiIPOPEKUMHI CBEpAJIOBHHH, METOAM BHUMIpY, IHTOMA EJIEKTPHYHA
HPOBIIHICTB, Ji€NeKTPHYHA IPOHUKHICTD, BIUIUB TEMIIEPATyPH.

Azarjan A. A., Bavrovskiy B. B. Analysis of methods of measuring of general munepanuzauuu of water

The modern methods of measuring of general munepanuzauuu of water are examined. Importance of control of general mu-
Hepanmmzanun of water of subsoil waters is grounded. Certificate information is specified about the concept of general mune-
panmmzanuu of water and classification of waters on the level of general munepanuzanuu. General classification of methods of
measuring of general munepanmm3anun of water is offered in accordance with basic physical properties of solutions. Certifi-
cate information over is brought about existent conductometers with norpyxusimu electrodes and their applicability depend-
ing on the level of general munepanusanuu of water.

The brief review of each is conducted of methods of measuring of general munepanuzauunu of water. The analysis of their
actuality, features of application in the process of realization of the automated researches of current status of ruapopexum-
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HbIX observant mining holes, is executed in the field terms. Dignities and lacks of each of methods of measuring of general
munepanu3zanuu of water and methods of removal of defects are characterized. Factors which influence on the processes of
measuring of general muHepanu3anuu of water at the use of different methods are specified.

The method of measuring of inductivity of aquatic solutions is distinguished, development of which is most perspective from
the point of view of measuring of general munepammzamuu of water. Possibility of application of method of measuring of
inductivity of aquatic solutions is examined for finding out of chemical composition and measuring of component mainte-
nance of cut-in mineral salts and another admixtures.

Direction of scientific search of ways of further perfection of methods of measuring of general munepanuzanuu of water and
their practical application is offered at research of current status of rugpopexumusix observant mining holes in the field
terms, namely is the use of combination of conductometry method and resonance method of measuring of inductivity of wa-
ter.

Keywords. general mineralization of water, hidro regime mining holes, measuring methods, electric permittivity, inductivity,
influence of temperature.

YK 004.942: 697.983

AnpapeitunkoB M.B. MaremaTtuueckoe MOEIUPOBaHUE NIPOLECCa OUUCTKU I'a30B B IUKJIOHHOM KOJUIEKTOPE

I{MKJIOHHBIH KOJUIEKTOpP - 3TO NMPUHLUIINAIBHO HOBOE YCTPOMCTBO, KOTOPBIH IPEICTaBIsieT COOOH HECKONBKO IMKIOHOB,
COCIMHEHHBIX MEXIy c000# crneunansHbIM 00pa3oM. HeBo3MoXHO mpeacTaBuTh cebe COBPEMEHHYIO HayKy 0e3 IIHpPOKOro
HPUMEHEHHS] MaTeMaTHYeCKOro MoeaupoBanus. CyIIHOCTb 3TOH METOAOJIOTMH COCTOMT B 3aMEHE UCXOJHOr0 00BEKTa ero
«00pa3omM» - MaTeMaTHYeCKOil MoJeiblo. Bee ecTecTBEHHbIC M OOIICCTBEHHBIC HAYKH, MCIOJB3YIONIME MaTeMaTHYCCKHUil
anmnapar, 1o CyTH - 3aHUMAIOTCsl MATEMaTHYECKMM MOJICTMPOBAHUEM: 3aMEHSIOT OOBEKT MCCIICI0BAHHUS €r0 MaTeMaTHYeCKO
MOJIETIBIO, U 3aTE€M H3YYaroT MociefHIo. CBA3b MaTeMaTHYECKOH MOJENHN C PeaJbHOCTBIO OCYIIECTBISIETCS C MOMOIIBIO
LEMOYKH TUIOTE3, Uacanu3ayii U ynpomeHuil. C IMOMOIIbI0 MAaTEMaTHYECKHX METOJIOB OIMCHIBACTCS, Kak IPAaBHIIO, Hica-
JIBHBIN 0OBEKT, MOCTPOCHHBIH HA 3TAIe COJEPIKATEILHOTO MOJICINPOBaHMs. JTa 001acTh HAyKH 3apOAMIAch HECKOJIBKO Be-
koB Hazax. Ho crana npuoGperaTh COBpEMEHHBIE YEPTHI, M PA3BHBATHCsI OCOOCHHO MHTEHCHBHO C HAYaJIOM KOMITBIOTEPHOI
peBomonuy - Bo Il monoBune XX Beka. «DTOT «TpeTHH METOI» MO3HAHUS, KOHCTPYUPOBAHUS, IPOCKTUPOBAHUSA, COYETAET B
cebe MHOTHe TOCTOMHCTBA KaK TEOPHH, TaK U IKCIepUMeHTa. PaboTa He ¢ caMuM 00BEKTOM (SIBIICHHEM, ITPOLIECCOM), & C €T0
MOJICNTBIO JaeT BO3MOKHOCTH 0€300JIe3HEHHO, OTHOCHTENBHO OBICTPO U 0€3 CYIIECTBEHHBIX 3aTpaT UCCIEI0BATh €r0 CBOMCT-
Ba ¥ MMOBEJCHHUE B JIOOBIX MBICIMMBIX CUTyalUsX (MIPEUMYIIECTBA TEOPHU). B TO ke BpeMsi BBIYHCIUTENbHBIC (KOMITBIOTEP-
HbIC, CHMYJISILIMOHHbBIC, UMUTALMOHHBIC) YKCIIEPUMEHTBI C MOJEISIMH OOBEKTOB IO3BOJISAIOT, OMUPAsCh HA MOIIb COBPEMEH-
HBIX BBIYHMCIIMTEIBHBIX METOJOB U TEXHUYECKUX MHCTPYMEHTOB MH(GOPMATHKH, MOAPOOHO U IITyGOKO M3ydaTh OOBEKTHI B
JOCTATOYHOH IMOJHOTE, HEJOCTYITHON YHCTO TEOPETHYECKMM MHojaxonaaM (IperMyllecTBa JKcrepumeHTa). HeyauBurensHo,
YTO METOJOJIOTHSI MAaTEMaTHYECKOr0 MOJCIIMPOBAHUS OypHO pa3BHBAETCs, OXBAaThIBas BCE HOBBIE CREphl - OT pa3pabOTKH
TEXHUYECKHX CHCTEM U YNPABJICHHUS UMH [0 aHAJIN3a CIOKHEHIINX SKOHOMHYECKUX M COLIMAIBHBIX IIPOLECCOB.» - U3 MOHO-
rpaduu OCHOBOMONIOXKHUKA HayuHoro HanpasieHus B CoBerckom Corose akaaemika A.A. Camapckoro.

Ki1roueBble €j10Ba: LUKIOHHBIN KOJUIEKTOP, MaTeMaTH4ECKasi MOJIEIb, QHATUTHYECKHUIT Iy Th

AmnpapeiiunkoB M. B. MaremaTiuHe MOJETIOBaHHS MPOLECY OYUIIECHHS I'a3iB B IIUKJIOHHOMY KOJIEKTOPI

ITUKIIOHHUI KOJIEKTOP - 11€ MIPUHIMIIOBO HOBHI MPUCTPIH, SKUi € AeKiIbKOMa HUKJIOHAMH, CIIOTYYEHUMH MK COOOIO CIIeli-
anbHUM YrHOM. HeMOXXITHBO ysiBUTH c00i CydacHy HayKy 0€3 LIMPOKOIrO 3aCTOCYBaHHS MaTeMaTHIHOro MojetoBanHs. CyTh
1€l METOIOJIOTIT MOJIATa€E B 3aMiHi MOYaTKOBOTO 00'€KTY HOro "duHOM" - MaTEMaTHYHOIO MOJICILIIO. Y Ci MPUPOIHI i TpOMaI-
CbKi HayKH, 110 BUKOPUCTOBYIOTh MaTEMAaTHYHHI amapat, Mo CyTi - 3afiMalOThCsl MATEMATHYHAM MOJICITIOBAHHSIM: 3aMiHIO-
I0Th 00'€KT JOCTIKSHHSI HOr0 MaTeMaTHYHOK MOJIEIUIIO, 1 ITOTIM BHBYAIOTh OCTAHHIO. 3B'130K MAaTeMaTHYHOI MO 3 pea-
JIBHICTIO 3/IHCHIOETHCS 32 JJOMIOMOTOIO JIAHIIIOXKKA TiloTe3, ifeanisawiil i cnporieHb. 3a JOMOMOro MaTeMaTHYHUX METOIB
OTIUCYETHCA, SIK MPABHJIO, iAealbHUIl 00'€KT, MOOYIOBaHUIA Ha eTami 3MiCTOBHOTO MOJENMIOBAaHHA. L5 ramyss Hayku 3apoam-
Jacs JeKinpKa BiKiB Ha3al. AJie cTaja npuadaBaTH Cy4acHi pUCH, 1 PO3BUBATUCS OCOOJIMBO iHTEHCHBHO 3 MOYAaTKOM KOMII'TO-
TepHOi peBoironii - B I monoBuai XX cromitrs. "Lle#t "Tperiif MeTox" mi3HaHHS, KOHCTPYIOBAHHS, IPOESKTYBAHHSI, IIOCIHY€E B
co0i 6araTo TOCTOTHCTB SIK TeOpii, Tak i ekcriepuMeHTy. Pobora He 3 caMuM 00'eKTOM (SBHUILEM, TPOLECOM), a 3 HOro Moze-
IO a€ MOXKIIMBICTH 0€300JIICHO, BITHOCHO IIBHJKO i 0€3 ICTOTHHX BHUTPAT JOCIIKYBATH HOTO BIACTHBOCTI i MOBENIHKY B
OyIb-SKMX MHCIUMHUX CHTYyallisx (mepeBard Teopii). B Toil jxe yac oOumciioBaibHI (KOMITIOTEPHI, CUMYJISILIi, imMiTaniiiai)
EKCIIEPUMEHTH 3 MOJICTIIMU 00'€KTIB 103BOJISIIOTh, CIIMPAIOYKCH HA IMTOTYXKHICTh CYy4aCHUX OOYMCITIOBAIbHIX METOJIB 1 TEXHi-
YHUX IHCTPYMEHTIB iHPOPMATHKH, AETAJIBHO 1 ITHOOKO BUBYATH 00'€KTH B JOCTATHIN OOJHIITE, HEAOCTYIHIN YUCTO TEOpe-
THYHHM HigxozaMm (IlepeBaru eKcrepuMeHTy). HeamBHO, 1110 METOO0JIOTiS MATEMaTHYHOTO MOJEIIOBAHHS OypXJIMBO PO3BH-
BA€THCS, OXOIUTIOIOYN yci HOBI chepH - Bi po3pOOKH TEXHIYHUX CHUCTEM i1 YIIPaBIiHHSA HUMH A0 aHATi3y CKIaJHUX €KOHOMi-
YHHX 1 COialbHUX TpoleciB". - 3 MoHOrpadii OCHOBOMOIOKHUKA HAYKOBOTO HampsiMy B PamsacekoMy Coro3i akamemika
A.A. Camapu.

Kuro4oBi c10Ba: UKIOHHAN KOJIEKTOP, MAaTEMaTHYHA MOJICIh, aHATITAIHUH HIISIX

Andreychikov M.V. The mathematical design of process of cleaning of gases in a cyclone collector

A cyclone collector is a fundamentally new device, which is a few cyclones, connected by inter se the special character. It is
impossible to imagine modern science without the wideuse of mathematical design. Essence of this methodology consists of
replacement of initial object his "character" - by a mathematical model. All natural and public sciences, using a mathematical
vehicle, in fact - engage in a mathematical design: replace the object of research his mathematical model, and then study the
last. Connection of mathematical model with reality is carried out by means of chainlet of hypotheses, idealizations and
simplifications. By means of mathematical methods an ideal object, built on the stage of rich in content design, is described,
as a rule. This area of science was engendered a few centuries back. But began to acquire modern lines, and to develop
especially intensively with beginning of computer revolution - in II to the half of XX of century. "This "third method" of
cognition, constructing, planning, combines in itself many dignities of both theory and experiment. Work not with an object
(by the phenomenon, process), and with his model enables painlessly, relatively quickly and without substantial expenses to
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investigate his properties and conduct in any conceivable situations (advantages of theory). At the same time calculable
(computer, simulation, imitation) experiments allow with the models of objects, leaning against power of modern calculable
methods and technical instruments of informatics, in detail and deeply to study objects in sufficient, inaccessible cleanly to
theoretical approaches (advantages of experiment). Not surprising, that methodology of mathematical design develops
stormily, embracing all new spheres - from development of the technical systems and management by them to the analysis of
the most difficult economic and social processes". - from the monograph of founder of scientific direction in Soviet Union of
akaneMika A.A. Samara.

Keywords: cyclone collector, mathematical model, analytical way

VK 504.6: 534.83

M. I. IBuakuii, B. I. ApanaceeB, H.O. Pauenko, A.M. Ctpacoyprep 3acobu 3HWKEHHS UIyMY Ha TEPUTOPISAX BEHTHIIS-
LiIHHUX YCTaHOBOK TOJOBHOT'O MPOBITPIOBAHHS IIAXT

HeoOxignicTh 3a0e3meueHHs epeKTHBHOTO MPOBITPIOBAHHS i Yac 301IbIICHHS JOAATKOBHUX TIPHUYHX BUPOOOK BHMArae, y
psLIi BUNAJKIB, IEPEBEICHHS BeHTHIALIIHIX yCTAHOBOK HA MJBUIICHUH pexHM poOOTH. 3HaUHA KiJIBKICTh BEHTHIIIIIHHIX
ycTaHoBOK rosioBHoro npositproBanss (BYI'TI) maxt B Kpusbaci po3ramoBaHi B celuTeOHNX 30HaX abo B Oe3noceperHiit
6mm3bkocTi Bixg HHMX. HeoOXigHiCTh mepeBeeHHs BEHTHJIATOPIB Ha MiJABUINCHUH PEXUM pOOOTH 3a paxyHOK 30UIbIICHHS
yucia 00epTiB pOTOpa MPHU3BENO [0 PI3KOT0 3pOCTaHHS LIyMy SIK B MIPUMIILICHHSIX BEHTH/SITOPHUX YCTaHOBOK, Ha iX CaHIiTa-
PHO-3aXHCHMX 30HAX Ta Ha TEPUTOPISX, SAKi MPUIATalOTh 10 KX 30H. [Ipobnema ycKiIaaHIETbCA TAKOXK THM, IO MiX rpaHH-
YHO-JOIyCTUMHUMHU PIiBHSAMH IIYMy Ha TEPUTOPIii CaHITAPHO-3aXHCHOI 30HM BEHTHJIATOPHMX YCTAaHOBOK Ta JOITyCTUMUMH
PIBHSMH IIyMy Ha TEPUTOPIAX KHUTIOBUX 3a0yI0B cenUTeOHOI TepUTOpii iCHYE 3HaUHE HECTHUKYBAaHHSA. BUpIIIEHHs BKa3aHUX
po6JIeM MiATBEpAXKY€ aKTyaJIbHICTh BUKOHAHHS JaHOI poOOTH.

Oco06mBoCTi BU3HAUCHHS cenuTeOHoi Teputopii B KpuBOaci mosnsrae B ToMy, 10 BOHM HAOIMKAIOTECS IO TEPUTOPIH TaKUX
IHTCHCHBHUX BHIIPOMIHIOBA4YiB IIYMy SIK BEHTHJIATOPHHX YCTQHOBOK T'OJIOBHOI'O HPOBITPIOBAHHS IIAXT Ta KOMIIPECOPHHX
ctaHUii i3 BigueHtpoBumu kommnpecopamu (PKCIIB). s npo6inema nust BYTTI Gyna BcranoBneHa e B 60-x pokax, a Juist
PKCIIB B 90-x pokax, ajic akTyalbHICTb ITi€] IPOOJIEMH MPOIOBKYE 3POCTATH.

B poboti HaBeneHO naHi OO PiBHI 3BYKY Ha TEPUTOPISIX BEHTWISATOPIB i MOKa3aHO, 1m0 BoHH focsaraioTh 80-81 nbA, a B
NPUMIIIEHHI TPUBOJHUX ABUTYHIB BEHTWIATOPIB - 85-89 nBA. KoHCTpYKTHBHI OCOOJIHMBOCTI BUKOHAHHS BEHTHJISITOPHOL
YCTaHOBKH i3 BUKOPHCTaHHAM CKpaHyIOUUX IUTUT, SKi PO3TalIOBaHi Haa Au(y30pOM MPHU3BETIO 0 3pOCTaHHS PiBHIB 3BYKY Ha
BIJICTaHb B TOpU3OHTANBHIH turonuHi 10 800 M st n=300 06/xB Ta 10 1600 M mist n=600 06/xB poTopa.

Jlnst 3MeHIIeHHs PiBHIB 3BYKYy Ha TEPHTOPIi BEHTHIITOPIB BUKOHAHO JIKBIJAIIIO IUINT HaJ AU(Y30paMH, BCTAaHOBIICHHS aKy-
CTUYHHUX CKPaHiB B3ZI0BXK CTiHOK AU(Yy30piB 3 pO3BOPOTOM HAIPSIMKY 3BYKOBUX XBHJIb Bix 60° 10 90°, mepeTBOpEHHs aKyc-
TUYHHX €KPaHIB B KAMEPHUH MIIYIIHUK IIYMY i3 pO3BOPOTOM HAINPSIMKY 3BYKOBUX KOJHMBaHb HA 90° B rOPU30HTAIBHIN IUIO-
muHi. J{ys migBuieHHs eheKTUBHOCTI KAMEPHOTO TITyIIHHAKA ITyMy BUKOHAHI JIOCIIKEHHS 3BYKOIIOTTIMHAIOYUX MaTepialliB
i I0BeieHa MOJXKJIMBICTh BUKOPHUCTAHHSI 3arapTOBAHOTO IUIAKY «KEpaM3iTy» i3 BpaxyBaHHIM TaKOXK €KOHOMIYHOCTI Ta J10-
ctynHocTi. KoMIutieke BkazaHuX 3ac00iB JO3BOJIMB 3HU3UTH PiBHI 3ByKy Ha TepuTOpii BeHTHIATOpiB Ha 10 1BA.

KurouoBi cjioBa: maxra, BEHTUISATOP, ITyM, 3aXHUCHA 30HA, 3aCO0H 3HIDKEHHS IIIyMy, CETUTeOHA TEPUTOPIsL.

MBuakuii H.U., Adpanacoe B./l., Pauenko H.A., Ctpacoyprep A.M. CpencTBa CHIKEHHS IIyMa HA TEPPUTOPUAX BEH-
THJISALMOHHBIX YCTAHOBOK IJIABHOTO ITPOBETPUBAHMUS IIAXT

HeobxomumocTs obecriedenns 3 HeKTHBHOTO MPOBETPUBAHUS IIPY yBEINYCHUH JONOTHUTENBHBIX TOPHBIX BBIPAOOTOK Tpe-
Oyer, B psizie Clly4aeB, IIEPEeBOJ BEHTWIALMOHHBIX YCTAaHOBOK Ha IOBBIMICHHBIH PEKUM paboThl. 3HAYUTEIBHOE KOJIMYECTBO
BEHTWLIIMOHHBIX YCTaHOBOK I1aBHOro nposeTpuBanus (BYTTI) maxt B KpruBbacce pacrionokeHsl B ceUTEOHBIX 30HAX MIIH
B HENOCPE/ICTBEHHON 0:m30CcTH 0T HUX. HeoO0X0oMMMOCTh nepeBo/ia BEHTHIIATOPOB Ha MOBBILICHHBIN PEXHUM pabOThI 32 CYET
YBEJIMYEHHS YHCiia 000POTOB POTOPA IPHUBEIIO K PE3KOMY POCTY IIyMa KaK B IOMEILEHHUSX BEHTHIATOPHBIX YCTAHOBOK Ha X
CaHMTAPHO-3AIUTHBIX 30HAX M HAa TEPPHTOPHSX, NPHICTAIOIIMX K 3THM 30HaM. [IpobiemMa OCIOKHACTCS TaKkKe TeM, 4YTO
MEX]y IPEACIBHO IOMYCTUMBIMU YPOBHIMH LIIyMa HA TEPPUTOPUM CAHUTAPHO-3AIIHUTHON 30HBI BEHTHJIATOPHBIX YCTAHOBOK
U JIOIyCTHMBIMH YPOBHSIMH IIyMa Ha TEPPUTOPUH JKHJIOH 3aCTPOMKH CeIMTEOHOH TEPPUTOPHH CYIIECTBYET 3HAYUTEIBLHOE
HECTBHIKOBKH. PelreHne yka3aHHBIX IIPOOJIEM IOATBEPKIAeT aKTyaJbHOCTD BHINTOJIHEHUS NaHHOW paboThl. OCOOCHHOCTH OIl-
peneneHus cenuteOHOM Tepputopnu B KpuBdacce 3akiIrodaeTcss B TOM, YTO OHH MPUONIMKAIOTCS K TEPPUTOPHUSIM TaKUX MH-
TEHCUBHBIX M3JTy4aTeliell IIyMa KaKk BEHTHIATOPHBIX YCTAaHOBOK IJIaBHOTO MPOBETPHBAHMS IIAXT U KOMIIPECCOPHBIX CTAHIMUIT
¢ nentpobexHpiMu kommpeccopamu (PKCLIB). Ota mpodnema mis BYTTI 6buta ycranoBneHa emie B 60-x rogax, a Juis
PKCIIB B 90-x romax, HO aKTyaJbHOCTb 3TOH MpoOIeMbl IPOJODKAET pacTH. B paboTe mpuBeneHs! JaHHBIE 00 YPOBHSAX
3BYKa Ha TEPPUTOPHAX BEHTHIATOPOB M MOKa3aHO, 4yTo OHM focturaioT 80-81 n1bA, a B moMeLeHu NPUBOAHBIX JIBUTATENeH
BEHTHIATOPOB - 85-89 nBA. KoHCTpyKTHBHBIE OCOOCHHOCTH BBHINIOJHEHUS! BEHTWISATOPHON YCTAHOBKH C HCIIOIB30BaHUEM
9KPAHUPYOIIUX IUIHT, PACIIONOKEHHBIX Hax qu(y30poM NMPUBENO K POCTY yPOBHEH 3ByKa Ha PACCTOSHHE B TOPU3OHTAIb-
Ho#t wiockoctr 10 800 M mis n=300 o6/MuH 1 1o 1600 . must =600 06/MuH poTopa. st yMeHbIIEHHS ypOBHEH 3ByKa Ha
TEPPUTOPHU BEHTUIISITOPOB BBITIOJIHEH JIMKBUAALUH IIHT HaJ AU(GdY30paMu, YCTAHOBKA aKyCTHYECKHUX IKPAHOB BIOJIb CTE-
HOK U} (Yy30pOB ¢ pa3BOPOTOM HAMpPABICHUU 3BYKOBBIX BOJH OT 60° 10 90°, mpeoOpa3oBaHusl aKyCTHYCCKUX SKPAHOB B
KaMepHBIH TIIyIIHTENb IIyMa C pa3BOPOTOM HaIpaBJICHUH 3BYKOBBIX Koyiebanuit Ha 90° B ropu3oHTaNBHOI mIocKocTH. st
HOBbILICHUS 3(PGEKTUBHOCTH KaMEPHOTO TIIYIIUTENS LIIyMa BbINOJIHEHbI HCCIEA0BAHHUS 3BYKOIOINIOMIAIONIMX MAaTCPHAIIOB 1
JIOKa3aHa BO3MOXHOCTb MCIIOJIb30BaHMs 3aKaJIEHHOTrO Iulaka «Kepamsur» ¢ yueToM Takke SKOHOMHYHOCTH M JOCTYITHOCTH.
KoMIuteke yka3aHHBIX CPECTB IO3BOJIMI CHU3UTh YPOBHH 3BYKa HA TEPPUTOPHU BEHTHIATOPOB Ha 10 nBA.

Ki1roueBble cj10Ba: 11aXTa, BEHTHIATOP, IIyM, 3allHUTHAs 30Ha, CPEICTBA CHIKCHUS IIyMa, CEITMTEOHON TEPPUTOPHS.
Shwidkiy N.I., Afanasiev V.D., Rachenko N.A., Strasburger A.M. Noise reduction means the territories of ventilation
systems main ventilation shafts

The need to ensure effective ventilation by increasing the additional mining requires, in some cases, the translation of ventila-
tion systems at higher operating mode. A significant amount of ventilation systems main ventilation (VUGP) Krivbass mines
are located in residential areas, or in close proximity to them. The need to transfer the increased fan operation at the expense
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of increasing the number of rotor revolutions led to a sharp increase in noise in indoor fan installations on their sanitary pro-
tection zones and areas adjacent to these zones. The problem is compounded by the fact that between the maximum permissi-
ble noise levels in the territory of the sanitary protection zone and fan installations permissible noise levels in residential ar-
eas residential areas there is considerable discrepancies. The solution to these problems confirms the relevance of this work.
Features of the definition of residential areas in Krivbass is that they are close to areas such as the intense noise emitters fan
installations of main ventilation shafts and compressor stations with centrifugal compressors (RKSTSV). The problem for
VUGP was set back in the 60 s, and for RKSTSV in the 90 s, but the urgency of this problem continues to grow. The paper
presents data on the sound levels at the fan areas and showed that they reach 80-81 dB, and the indoor fan drive motors - 85-
89 dBA. The design features fulfill fan installation using shielding plates arranged above the diffuser has led to increased
levels of sound at a distance in the horizontal plane up to 800 m for #=3000b/min and up to 1600 F. For =600 rev/min of the
rotor. To reduce noise levels in the territory of fans made the elimination of plates over the diffusers, the installation of
acoustic screens along the walls of the diffuser with a turn sound waves direction of 60 t090 °, the conversion of acoustic
screens in the chamber silencer with a turn toward the sound vibrations by 90° in the horizontal plane. To improve the effi-
ciency of the chamber silencer made of sound-absorbing materials research and proven ability to use the hardened slag "Ex-
panded clay" also taking into account cost-effectiveness and availability. The complex of these funds helped to reduce noise
levels in the territory of the fans at 10 dBA.

Keywords: mine, fan, noise protection zone, means of reducing noise, residential area.

VK 622.271.32: 005.61

BumsnwokoBa O.10. Biausaue mpon3BoAUTENFHOCTH Kapbepa Ha 00bEeMBbI BCKPBIIIHBIX padoT

Co cChUIKOH Ha BCEMHUPHO M3BECTHBIX YUCHBIX-TOPHSAKOB 000CHOBaHa Mpo0ieMa onpe/eeHns] MUHUMAIIBHO HEOOXOANMBIX
00BEMOB U3BICUCHUS U3 HEAP IIYCTBIX ITOPOX, KOTOPHIE COMPOBOXKAAIOT JOOBIUY MOJIE3HBIX HCKOMAEMbIX OTKPBITHIM CIIOCO-
6oM. JlokazaHO, 4TO yBEJIMUCHUE POU3BOIUTEILHOCTH Kaphepa Mo py/e BeleT K HeMPOIOPIHOHAIEHOMY YBEIHIEHHIO 00b-
€MOB BCKPBIIIHBIX paboT.

BcekpeiniHbele paboThl Ha Kapbepax SIBJSIFOTCS BBIHY)KICHHOW HEOOXOIMMOCTBIO: OHH YAOPOXKAIOT A00BIUY MOJIE3HBIX MCKO-
HAaeMbIX U YBEJIIMYMBAIOT BPEIHOE BIMSHUE OTKPHITOI pa3pabOTKH MECTOPOXKACHUI Ha OKpyXkatoutyio cpexny. ITosromy s
HPOCKTHPOBILINKOB OJHOH M3 IPUOPUTETHBIX M TNPOOJIEMHBIX 3a[ay SBIACTCS ONPEACICHHE MHHHMAIBHBIX O00BEMOB
BCKPBILIHBIX paboT, 00eCIIeYNBAIOIINX TOCTHKEHHUE 3a1aHHOIT TPOM3BOAUTEIILHOCTH 110 MOJIC3HOMY HCKOIIAEMOMY.
AHQJIUTHYECKH BBIBE/ICHA 3aBUCHMMOCTh M3MCHEHHs TEKYIero Kod(hQuIueHTa BCKPBIIHM OT U3MEHCHHUs IPOM3BOAUTEIIBHO-
CTH Kapbepa 110 pyje. 1 ycIoBHOro Kapbepa Mo{00HOr0 0 MOIIHOCTH U YCJIOBUSIM 3aJIeTaHHs XKeJIe30pYIHBIM Kapbepam
Kpusbacca rpaduyecku 1mokazaHo BIMSHHE IPOU3BOAMUTENBHOCTH Kapbepa IO pyJlie Ha 00BEMBI BCKPBIIHBIX paboT. s
obecriedeHrss HOpMaNbHOI paboThl KapbepoB M obecrnedeHHs d(pGEKTHBHOIO HUCIIOIb30BAHMUS TOPHOTO 000PYIOBaHHMs, IPO-
MBIIUICHHBIX 3JaHUH U COOPY>KEHHUH 3TH MOKa3aTeNy MPOSKTUPYIOTCSI IOCTOSTHHBIMY HA JUTMTEIBHBIIN 1epruox BpeMenu. O-
HAKO NPAKTUKA [IOKa3bIBAET, YTO NMPOEKTHBIE NOKA3aTeNIn 0 00beMaM J00bIYM Pybl U BEIEMKH BCKPBILIHBIX IOPOJ HOCTO-
SIHHO M3MEHSIOTCS B Ty WJIM UHYIO CTOPOHY B 3aBUCHMOCTH OT COCTOSHMSI SKOHOMHMKH B MHMpPE U CTpaHE, OT U3MEHEHUs I10-
TpeGHOCTH B TOJIE3HOM MCKOIIAEMOM M (DMHAHCOBBIX BO3MOKHOCTEH BJIa/ICIbLIEB TOPHBIX HPEAPUATHIL.

Pe3ynbTaThl MPOBEICHHBIX UCCIIENOBAHMI TOKA3AJIH, YTO NPH YBEINYCHUU HMPOM3BOMUTENBHOCTH Kapbepa Mo pyle 00beMbl
BCKPBIIIHBIX Pa00T yBENNYUBAIOTCS HE MPOIOPIHOHANEHO YBEIHUESHUIO TPOU3BOUTEIHHOCTH TI0 py/e, a B OOJIbIIeH cTeme-
HU; T.€., pacteT Kodddunuent Bckpoimm. HecoOioieHne BEISIBICHHBIX 3aKOHOMEPHOCTEH IPH INIAHUPOBAHUU FOPHBIX paboT
4acTO NPUBOIUT K OTCTaBaHMIO BCKPBIIHBIX paboT. Ha ocHOBe 3TOro paspaboTraHa MeTOIHUKA ONpPEACIICHUS pa3Mepa OTCTa-
BaHUS BCKPBIIIHBIX paboT 0T HeoOXoauMbIX 00beMoB. I1o 3Tol MeToanke ObUIM OIpe/iesieHbl 00BbEMBI OTCTABAHHS BCKPBIIII-
HBIX pa0OT OT HEOOXOAMMBIX HAa HEKOTOPHIX Kapbepax Kpusbacca.

KiroueBble cj10Ba: BCKPBILIHbIC pabOThI, IPOU3BOUTENBHOCTD Kapbepa, (HPHHAHCOBBIC BO3MOXKHOCTH

Bumsnokosa O. 10. BrummB npoayKkTHBHOCTI Kap'epy Ha 00'eMH PO3KPUBHHX POOIT

3 TMOCHJIaHHSAM Ha BCECBITHBO BiJOMHX YYCHHX-TIpHHKIB OOTpYHTOBaHa MpoOjeMa BH3HAYCHHS MiHIMAIbHO HEOOXiTHUX
00'eMiB BUTSTaHHS 3 HaJp MOPOXKHIX MOPIJ, SKi CYIPOBOKYIOTh BUIOOYTOK KOPHCHHX KOIIAIUH BIKPUTUM criocoboM. Jlo-
BEZICHO, IO 30UIBIICHHS MPOAYKTHBHOCTI Kap'epy IO pyJi BeAe IO HENpONOpLiifHOro 30LbIICHHS 00'€MiB PO3KPHBHHX
pooiT.

Po3kpuBHI pobOOTH Ha Kap'epaXx € BUMYIICHOI HEOOXiMHICTIO: BOHHU 3IOPOXYIOTh BHUIOOYTOK KOPHCHHUX KOTAJIWH i
30UIBIIYIOTh LIKIUIMBHI BIUIMB BiAKPUTOI PO3POOKM DPOJOBHII HA MOBKULIL. ToMy I NpPOEKTYBaJbHUKIB OJHOTO 3
NPIOPUTETHUX 1 MPOOIEMHHX 3aBAaHb SIBISIETHCS BU3HAYCHHS MiHIMaJIbHUX 00'€MiB PO3KPUBHUX pPOOIT, 110 3a0e3Meuy0Th
JOCSITHEHHSI 33JaHO1 POLYKTUBHOCTI MO KOPUCHI KOIaIKHI.

AHaNITHYHO BUBEICHA 3AJICKHICTh 3MIHM MOTOYHOTO Koe(illieHTa PO3KPUBY BiA 3MIHM MPOAYKTHBHOCTI Kap'epy MO PYIi.
i yMOBHOTO Kap'epy MOAIOHOTO IO MOTYXKHOCTI 1 yMOBaM 3aJIATaHHS 3ai30pyJHAM Kap'epam Kpusbacy rpadiuno mokasa-
HUH BIUIMB MPOIYKTHBHOCTI Kap'epy 1o pyAi Ha 00'eMH pO3KpHBHUX poOiT. st 3abe3nedeHHs HOpMalIbHOI poOOTH Kap'epiB
i 3a0e3ne4eHHs] e()eKTUBHOTO BUKOPUCTAHHS TiPCHKOTO yCTaTKyBaHHS, IIPOMUCIOBUX OyIiBelb i CHOPY/ IIi MOKAa3HUKHU IIPO-
eKTYIOThCSI IOCTIHHUMM Ha TpUBAJIMiA nepiox yacy. [IpoTe npakTuka mokasye, 10 NPOeKTHI IIOKa3HUKH MO 00'eMax BHI00YT-
Ky PYAH 1 BUIMKH BCKPBIIIHBIX HOPiJ MOCTIHHO 3MiHIOIOTECS B Ty a0 iHIITY CTOPOHY 3aJI€XKHO Bijl CTaHy €KOHOMIKH Y CBITi i
KpaiHi, Bi 3MiHK HOTPeOH B KOPHUCHIH KomanuHi i (hJiHAHCOBUX MOMKJIMBOCTEH BIACHUKIB IPCHKUX MiAIPUEMCTB.

Pesysbpraté nNpoBefeHNX MOCIIIKEHb MOKAa3ajHd, [0 MPH 30UIbIICHH] MPOAYKTHBHOCTI Kap'epy MO pyai 00'eMu pO3KPUBHHUX
pOOIT 30UTBIIYIOTECS HEMPOTIOPIIIHO 301IBIIEHHIO MTPOAYKTHBHOCTI 1O Py, a OLIBIIO Mipoio; TOOTO, pocTe KoedimieHT
po3kpuBy. HenoTpumaHHs BUABICHNX 3aKOHOMIPHOCTEH MPH IUTaHYBaHHI TiPCHKUX POOIT YaCTO MPHU3BOAUTE 10 BiACTaBaHHSA
po3kpuBHHX poOiT. Ha oCHOBI I1bOTO pO3p0O0IEHa METOIMKA BH3HAYEHHS PO3MIpy BIACTaBaHHS PO3KPUBHHUX PpOOIT Bif
HeoOXigHuX 00'eMiB. 3a Ii€10 METOIMKOIO OyJIM BH3HAUeHI 00'€MH BiJCTaBaHHS PO3KPHBHUX POOIT Bix HEOOXITHMX Ha Jes-
kux kap'epax Kpusbacy.

Knro4oBi c;10Ba: po3kpHBHI poOOTH, IPOAYKTUBHICTH Kap'epy, (iHAHCOBI MOXKJIMBOCTI

Bliznjukova O.Ju. Influence of the productivity of quarry on the volumes of stripping works
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With reference to the known worldwide scientists-miners the problem of determination minimum of necessary volumes of
extraction is reasonable from the bowels of the earth of gobs, which accompany mining by an open method. It is well-proven
that the increase of the productivity of quarry on ore conduces to the disproportionate increase of volumes of stripping works.
Stripping works on careers are the forced necessity: they rise the price mining and increase harmful influence of openwork of
deposits on an environment. Therefore for the designers of one of priority and problem tasks there is determination of mini-
mum volumes of stripping works, providing achievement of the set productivity on useful nckonaemomy.

Dependence of change of current coefficient of stripping is analytically shown out on the change of the productivity of quarry
on ore. For the conditional quarry of the similar on power and to the terms bedding to the iron-ore careers of Kpupbacca in-
fluence of the productivity of quarry is graphicly shown on ore on the volumes of stripping works. For providing of normal
work of quarries and providing of the effective use of mountain equipment, industrial building and building these indexes are
designed by permanent on the protracted period of time. However practice shows that project indexes on the volumes of
booty of ore and coulisse of stripping breeds constantly change in one or another side depending on the state of economy in
the world and to the country, from the change of requirement in useful nckomaemom and financial possibilities of proprietors
of mountain enterprises.

The results of the conducted researches showed that at the increase of the productivity of quarry on ore the volumes of strip-
ping works increase not proportionally to the increase of the productivity on ore, and in a greater degree; i.e., the coefficient
of stripping grows. A failure to observe of the educed conformities to law at planning of mountain works often results in lag
of stripping works. On the basis of it the methods of determining size of lag of stripping works are worked out from neces-
sary volumes. On this methods the volumes of lag of stripping works were certain from necessary on some careers of
Krivbass

Keywords: stripping works, productivity of quarry, financial possibilities
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Becnin A.B., Cictyk B.O., BoraueBcbkmii A.O. KinneBo-eneMeHTHHI aHalIi3 MeXaHi3My CTapiHHS 130J1s1i1 OOMOTKH TSr0-
BOTO JIBUI'YHA Kap’€pPHOTO CaMOCKHa

Meta. MeToto po6oTH € T0CTiIHKSHHsI MeXaHi3My CTapiHHsI i30JsLii 0OOMOTKH TSTOBOTO JBHIYHA Kap €PHOTO CAaMOCKHIA MPU
HNOTPAIUISIHHI Y TPIMIMHMA JIAKOBOTO IOKPUTTS 3aiizopyaHoro muity. O6’€KTOM IOCHIMKEHHS € 130JLis sIKipHOT 0OMOTKH
TATOBOTO JABHT'YHA Kap’€pHOTO caMockua. [IpemmeroM OOCHiIKEHHS € TpoLec pyHHYBaHHS JTOOOBUX YaCTHH SKipHOT 0OMO-
TKH TATOBOT'O IBUTYHA Kap’€PHOTO CAaMOCKHMA MiJ €0 TEPMOMEXaHIYHUX HaBAaHTAXKEHb Ta EIEKTPOMArHITHHX BIACTHBOC-
Tell YaCTOK 3aJ1i30pyAHOTO MHITY.

Metoau nocaimkennsi. Y poGoTi Oysi0 BUKOPHCTAHO KOMII'FOTEPHE MOJEIIOBAHHS Ui MPOBEICHHS TEPMIUHOrO aHaIi3y
JIAKOBOT'O TTOKPHUTTSI OOMOTKH SIKOPSI TSATOBOI'O JBUT'YHA Kap’€pHOTO CaMOCKH[A, aHaJi3y HaIlpyXeHO-IeGOopMOBAHOTO CTAHy
J000BHX YaCTHH OOMOTKH 3 ypaxyBaHHSIM BIUIMBY 3aJli30pyAHOI0 MY NMEBHUX (pakiiif, BTOMHOTO aHali3y JIAKOBOTO IO-
KPUTTsI OOMOTKH IPH HAKOTIMYCHHI MUy y 11 Tpil[MHaX, aHaNi3 eIeKTPOMAarHiTHOT iHAYKIii KOTYIIKH SKOPSL.

HaykoBa HoBu3Ha. HaykoBy LiiHHICTh NMpEACTaBJIsSE€ OTPUMAaHA BIIEPILE 3aJICKHICTh MPOLEHTY MOLIKOKESHHS 13071511 00-
MOTKH SIKOpSl TSATOBOTO [IBUTYHa Kap €pHOTO CaMOCKHIAa BiJ HApoOiTKy TSTOBOTO IBHTYHAa 3a PI3HHUX JOPOKHBO-
TPAHCIIOPTHUX YMOB.

IIpakTH4Ha 3HAYUMICTb. Y POOOTI IOCIIIKEHO MMOTPAIUITHHS 1 HAKOIMWYEHHS YaCTOK 3aJi30pyIHOrO IHIY y TPIllMHAX
JIAKOBOT'O MTOKPUTTS SIKIpHOI OOMOTKH JIBUI'YHA Ha Pi3HHUX CTAisfX PO3BHTKY JAHOTO MPOLECY. 3a JOHOMOIOK METOLY KiHIle-
BO-EJIEMEHTHOT'0 aHAJIi3y PO3MIITHYTO MPOLeC PyHHYBaHHs JJAKOBOTO IIOKPHUTTS 3 IUNIMHOM 4Yacy NPH HassBHOCTI YaCTOK HMHIY y
TpilIMHAX Pi3HUX IapiB i3oisuii. Ha 0CHOBI oTpuMaHOT 3aJ1e)KHOCTI CTYHEHs MOLIKO/KEHb 130JIs11iil Bil 4acy poOOTH IBUTY-
Ha, 3’SIBJISETHCS MOXKJIMBICTD IIPOTHO3YBAHHS TEPMiHy CITIy>KOH JIBUTYHA 3 ypaxyBaHHSIM 0COOJIMBOCTEH MEPEeBi3HOTO IpoLecy
y Kap’epi.

PesyabTaTu. [IpoBenenuii aHaii3 mokasas, O10 MPOLEC 3aIIOBHEHHS 3aIi30pyIHIM MUJIOM TPIIIIH JOOOBUX YaCTHH 130JIALI1
0OMOTKH TATOBOTO IBUTYHA MOB'S3aHUM 13 HIUKITIYHAM XapaKTepOM CTPYMOBUX HaBaHTaKEHb, IIPH HASIBHOCTI YaCTOK MUITY Y
TPIIMHAX TEeMIEpaTypa JIAKOBOTO MOKPHUTTS MEPEBHILYE TEMIICPATypy IUIaBICHHS OOMOTKH, 1[0 BHKJIHMKA€E 3HAYHHUI IPOTHH
i1 1060B0i yacTuHU. IIpy OBHOMY 3aIlOBHEHHI TPILMH MOKPUTTS YaCTHHKAMH 3aJ1i30pyJHOrO MUY BiJI0YBAa€ThCS MHUTTEBE
pyHHyBaHHS I0OOBHUX YaCTUH 130JISILI1.

KonrouoBi c1oBa: xap’epHHil cCaMOCKH, TATOBHIl ABUTYH, CTapiHHS i30JALi1, CTPyMOBE HABaHTAXXEHHS, 3aJTi30pYIHUH ITHII,
pyitnyBanHs, Tpuinr, SolidWorks Simulation, TepmiuHuMit aHai3, BTOMHHI aHaNi3, TEPMIH CIIy>XOH.

Becnun A.B., Cuctyk B.A., BorayeBckuii A.O. KoHeuHO-3/IEMEHTHBIH aHAIN3 MEXaHU3Ma CTApEHHS M30JSLUU OOMOTKU
TATOBOTO JIBUI'ATENs KAPhEPHOTO CaMocBaja

Ieasb. Llensio paboThl SABISETCS HCCICAOBAHUE MEXaHH3Ma CTApEHMs N30JISLUKM OOMOTKH TSATOBOTO JIBUTATENs KapbEPHOTO
caMOCBaJia MPY MOMAJAaHUK B TPELIMHBI JJAKOBOTO HOKPBITUS KeNe30pyAHOH mbuti. OOBEKTOM HUCCIIeOBAHUS SBISICTCS U30-
JSALMS SKOPHO#H OOMOTKH TSTOBOTO JIBUTraTelsi KAphEPHOTO camocBaia. IIpeMeTOM HCCIIEH0BaHHUs €CTh MPOLECC paspylie-
HHS JIOOOBBIX YacTei SIKOPHOH OOMOTKHM TSTOBOTO J(BUraTeNsi KaphepPHOTO CaMOCBaa MO/ JCHCTBHEM TEPMOMEXaHUYECKUX
Harpy3oK U 2JIEKTPOMAarHUTHBIX CBOWCTB YACTHII JKeJIE30Py JHOTO ITBLIH.

Mertoasl uccienoBanus. B pabore Obl10 HCIONIB30BAHO KOMIBIOTEPHOE MOJCIMPOBAHHE JUIS NIPOBEJICHHS TEPMUYECKOrO
aHAJIM3a JIAKOBOTO IOKPBHITUS OOMOTKH SIKOpSL TATOBOTO JIBUIaTeNs KapbepHOIO CaMOCBalla, aHAIM3a HAIPSHKEHHO-
1e(hOpMHUPOBAHHOIO COCTOSHMS JIOOOBBIX YacTeil OOMOTKM C y4ETOM BIIMSHUS XKEJIC30PYAHOH IBIIN ONpPEASICHHBIX (ppak-
L(HH, YCTAJIOCTHOTO aHaJIn3a JIAKOBOTO TIOKPHITHS OOMOTKH NPH HAKOIUICHHH IBUTH B €€ TPELMHAX, aHAIN3a DJIEKTPOMarHuT-
HO¥t MHAYKIMU KaTyLIKU SKOPS.

Hayunasi HoBu3Ha. Hay4Hyr0 LICHHOCTb IPEACTABIISIET MOTyYCHHAs BIIEPBBIC 3aBUCHMOCTD IIPOLICHTA MTOBPEKICHUN H30J1s1-
LA OOMOTKH SIKOPS TSATOBOTO JBHIATENsl KAPbEPHOI0 CaMOCBaja OT HApaOOTKH TATOBOTO ABUraTess HPH PasiIHYHBIX JO-
POXKHO-TPAHCHOPTHBIX yCIIOBHIA.

IIpakTHyeckasi 3HAYHMOCTB. B paboTe nccinenoBaHo nomnajgaHue U HAKOIUICHWE YaCTHUII JKeJIe30pyJHOH MBUIM B TPELMHAX
JIAKOBOTO MOKPBITUS SIKOPHOW OOMOTKHM ABUrarTels Ha pasHbIX CTAAWSX Pa3BUTHS JaHHOrO nporecca. C momoupo Merona
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KOHEYHO-3JIEMEHTHOT'O aHAJIN3a PACCMOTPEH MPOLECC Pa3pyLICHUs JIAKOBOTO TIOKPBITHS C TEYUCHUEM BPEMEHH NPH HATMYUH
YaCTHILl IBUIM B TPELIMHAX PA3IMYHBIX CJIOEB M30JA1MH. Ha OCHOBE MOMy4eHHON 3aBUCHMMOCTH CTEIEHU MOBPEXKACHUH H30-
JALMH OT BPEMEHH pabOThl ABUraTessl MOSBISIETCS BO3MOXKHOCTH HMPOTHO3MPOBAHUS CPOKA CIY)KObI IBHIaTelsl C Y4eTOM
0COOCHHOCTEH MEPEBO30YHOTO MpoLecca B Kapbepe.

Pe3yabrarsl. [IpoBeaeHHbIH aHAIN3 [OKA3all, YTO MPOLECC 3alOJHECHHUS JKENE30PYAHOH MBUIBI0 TPEIIHH JIOOOBBIX YacTeil
H30JIIUH OOMOTKH TSATOBOTO IBUrATEIIs CBSI3aH C LIMKIHYECKHM XapaKTepOM TOKOBBIX HATPY30K, IPH HAJIUYHU YAaCTHUIL LN
B TPCIIMHAX TEMIIEpaTypa JIAKOBOI'O TOKPBITHS MPEBBIIACT TEMIEPATypy IUIABICHHS OOMOTKH, BBI3BIBACT 3HAYUTCIIBHBII
nporu6 ee 1060BoH 4acTu. [Ipy MOJHOM 3aIlOJHECHHH TPELIMH MOKPHITHS YaCTHIAMHU JKEIE30PYAHOM MbLUIH MPOUCXOAUT
MTHOBEHHOE pa3pylleHHe JO0O0BbIX YaCTeH M30MIALIH.

KiioueBble cj10Ba: KapbepHbIl caMOCBaJI, TATOBBIA IBUrarTeib, CTAPEHUE W3OJIALUM, TOKOBAs HArpyska, jKelae30pyHast
TIBLIB, pa3pyiieHus, TpuuHr, SolidWorks Simulation, Tepmiaecknii aHanu3, yCTaJOCTHBINA aHAIN3, CPOK CITYKOBI.

Vesnin A.V., Sistuk V.0., Bogachevskiy A.O. Finite Element Analysis of Pit Truck Traction Motor Winding Insulation
Aging Mechanism.

The goal. The aim of the work is to study the aging mechanism of the winding insulation of the traction motor of a open pit
truck when it comes to the cracks in the lacquer coating of iron ore dust. The object of the study is the open pit truck traction
motor anchor winding insulation. The subject of the study is the process of deterioration of the frontal parts of the open pit
truck traction motor anchor winding under the influence of thermomechanical loads and the electromagnetic properties of
iron ore dust particles.

Methods of research. In the work, computer simulation was used to conduct thermal analysis of the lacquer coating of the
open pit truck traction motor anchor winding, analysis of the stress-strain state of the winding frontal parts, taking into ac-
count the influence of iron ore dust of certain fractions, fatigue analysis of the lacquer coating of the winding with accumula-
tion of dust in its cracks, analysis of the electromagnetic induction of the armature coil.

Scientific novelty. Scientific value is the dependence of the percentage of damage to the winding insulation of the open pit
truck traction motor armature, obtained for the first time, from the operating time of the traction motor under various road
and transport conditions.

Practical significance. In the work, the ingress and accumulation of iron ore dust particles in the lacquer coating cracks of
the motor armature winding at different stages of the development of this process is investigated. With the help of the finite
element analysis, the process of destruction of the lacquer coating over time in the presence of dust particles in the cracks of
different layers of insulation is considered. On the basis of the obtained dependence of the degree of insulation damage on the
motor operating time, it becomes possible to predict the life of the motor, taking into account the peculiarities of the transpor-
tation process in the open pit.

Results. The analysis showed that the process of filling with iron dust with cracks in the frontal parts of the traction motor
winding insulation is associated with the cyclic nature of the current loads, in the presence of dust particles in the cracks, the
temperature of the lacquer coating exceeds the melting point of the winding, causes considerable deflection of its frontal part.
When the cracks are completely filled with particles of iron ore dust, the frontal parts of the insulation are instantly destroyed.
Keywords: open pit truck, traction motor, insulation aging, current load, iron ore dust, fracture, treeing, SolidWorks Simula-
tion, thermal analysis, fatigue analysis, service life.
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T'ypun A.A., Tapan H.A, llleBuenko A.B. Bruosnornueckoe 3akperuieHue MbUBIIINX HOBEPXHOCTEH OTpabOTaHHBIX XBOCTO-
XPaHUIIHI]

XBOCTOXpaHMIIUII[A TOPHOOOOTATUTENBHBIX KOMOWHATOB SIBIISIIOTCSI OJJHUM U3 OCHOBHBIX MCTOUHMKOB 3arps3HEHUS OKPY-
JKaroen cpensl nbuiblo. C 0OHOTO TeKTapa CyXol MOBEPXHOCTH 3a CYTKU CAyBaeTcs 2-5 T NMbUTH B COCTaBE KOTOPOH cofep-
xwutcst 6onee 95% wactur menee 4,0 MM npu cogepskanun B HuX 60-70% SiO,, KonnenTtpanus meutn B BO3gyxe 3a Ipeze-
JaMH  XBOCTOXPAHHJIMII TIPEBBIMIACT JOIyCTUMbIE HOPMBI B 5-6 pa3, 4TO MPUBOAUT K 3a00JICBAaHUIO OPOHXUTOM M ITHEBMO-
KoHNO030M. Cpeul M3BECTHBIX CHOCOOOB M CPEACTB NPEAYNpPEeXICHHS MbLUIC0Opa3oBaHus HA OTPabOTaHHBIX XBOCTOXPAaHH-
T, (TakUX Kak MOKPBITHE XBOCTOB IICHKaMU, YBIAXXHCHNE NX BOAHBIMHU U CBSI3BIBAIOIIMMH pacTBOpaMu u jp.). Haubomnee
3¢ PEKTHBHBIMH SBIISIOTCS. OHOJIOTMYECKHE CIIOCOOBI 3aKPEIUICHUSI UX HOBEPXHOCTH , KOTOPbIE HE TOKCHYHBI, SKOHOMHYHBL,
JIOJITOBEYHBIE, IMEIOT BBICOKYIO ITBUICYAEPKHUBAIOLIYIO CIIOCOOHOCTh M HE NPHUBOJST K BTOPUYHOMY 3arpsi3HEHHIO aTMOoche-
pel. Ha mepBoe MecTo BBICTyIaeT MOMCK BHIOB PACTEHHUI, KOTOPBIE CIIOCOOHBI YCIIEIIHO PACTH M HAZEKHO 3aKPEIUIATh ITbI-
JISIITYIO TTIOBEPXHOCTh B TEUEHMH KPATKOTO BPEMEHM C MCMOJIb30BAHUEM MHMHHMAIBHBIX arpOTEXHUYECKUX M arpoXUMHYe-
cKHX 3aTpart. [IpencTaBneHbl pe3ynbTaThl HPOMBIIUIEHHBIX UCCIIEA0BAHUN YCKOPEHHOTO OMOJIOTHUECKOTO 3aKPEIIEHHs TTbI-
JSIIUX TTOBEPXHOCTEH OTPaOOTaHHBIX XBOCTOXPAHMIHI] ropHO-oOoratutensHoro komomaata [TAO «HOI'OK», moKpeITBIX
CJIOEM TIIHMHBI U 4epHo3eMa. Ha ocHoBe aHanmm3a aGopHreHHOH (U1opbI BEIOpaHBI CEMEHA IS 3aCEBa IMOKPBITHIX MTOBEPXHO-
cTell (KOXWsl BCHHWYHAs, KJICBEP M JIIOIEPHA IIOCEBHAs). Y CTaHOBJICHO, YTO Hamboisee ObICTpo, B TeueHue 2,5-3,0 mecsIes,
HaJIS)KHO 3aKpeIIeT XBOCTHI KOPHSIMHU M CTEOISIMH KOXUsI BEHHUHAs, oOpa3ys OoJbIIyI0 OHoMaccy, 4TO MpefoTBpallaeT
C/lyBaHHME CHJIMKO300mMacHOM mbutn. OHa SIBISIETCS SKOJOTMYECKH 0e30IacHBIM ¥ KOPMOBBIM PAaCTCHHEM M IIOArOTABINBACT
MOYBY JUIS aJIbHEHIIIEro NpOpacTaHus AUKOPACTYIMX PACTEHHUI, ceMEeHa KOTOPBIX HAXOJTCSl B YEPHO3EME HMIIM 3aHOCSTCS
BETPOM M JKMBOTHBIMHU. Pa3paboraHbl peKOMEHIALHHU 110 YCKOPEHHOMY OMOJOTM4eCKOMY 3aKPEIUICHHIO MBULALINX [TOBEpX-
HOCTell 0TpabOTaHHBIX XBOCTOXPAHMIIUII C TIOCTIEAYIOLIMM BO3BpaIlleHHEM UX uepe3 3-4 rofa Juis XO3sIHCTBEHHOTO HUCIIONb-
30BaHUA.

KiioueBble c10Ba: XBOCTOXPaHWINIIE, MBUIAIIAS TOBEPXHOCTh, OHOIIOTHIECKOE 3aKpeIICHIEe, PACTEHNs, KOXHSI BEHUYHas,
YepHO3eM, TTIMHA, JUKOPACTYIINE PACTEHHSI.

T'ypin A.O., Tapan M. A, IlleBuenko A.B. bionoriune 3akpiluieHHsI TOBEPXOHb BiINIPAIlbOBAHIX XBOCTOCXOBHII, IO ITO-
polars

XBOCTOCXOBHIIA FipHIYO30arauyBaJbHUX KOMOIHATIB € OTHMM 3 OCHOBHUX JIXKepel 3a0pyAHCHHS JOBKULISI MTUJIOM. 3 OJIHOTO
reKTapa Cyxoi MoBepxHi 3a 100y 34yBaeTbcs 2-5 T MUY y CKIaAi SKoi 3HaXo#ATbCs Ounbiie 95% uactok meHute 4,0 MKM
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npu 3micti B HUX 60-70% SiO,. KoHueHTparis nuiny B MOBITPi 32 ME&KaMH XBOCTOCXOBHIII IEPEBHILY€E AOIYCTHMI HOPMH B
5-6 pasiB, 110 IPU3BOIUTH 10 3aXBOPIOBaHHS OpOHXITOM i mHeBMOKOHio30M. Cepex BioMuX crocobiB i 3aco0iB momepea-
JKEHHS TbIIe00pa30BaHMs Ha BIANPAIbOBAHUX XBOCTOCXOBHII (TAKHX SIK IMOKPHUTTS XBOCTIB IUTIBKAMH, 3BOJIOKEHHS IX BOA-
HUMH 1 3B'SI3yIOYMMHU PO3YMHAMH Ta iH.). Haitbinpm epekTuBHIME € 0i070TiUHI CIIOcOOU 3aKpIIJICHHS iX MOBEPXHi, SIKi HE
TOKCHUYHI, eKOHOMI4Hi, IOBIOBIYHI, MalOTh BUCOKY IIHJIOYTBOPIOIOUYY 3[aTHICTb i HE MIPUBOASATH O BTOPHHHOTO 3a0pyAHEH-
Hs atMoc(epu. Ha mepire micie BHCTyIae MOIIYK BUAIB POCIHH, SKi 3[4aTHI YCHIIIHO POCTH 1 HAAIHO 3aKpiIUTIOBATH IO-
BEPXHIO, 1110 MOPOLINTH, B IUIMHI KOPOTKOTO Yacy 3 BUKOPHCTAHHSAM MIiHIMAJIBHUX arpOTEXHIYHUX 1 arpoXiMiYHHMX BUTpaT.
IlpencraBneni pe3ynbTaTH NPOMUCIOBUX  JIOCHIIDKEHb INPHUCKOPEHOTO  OiOJOTiYHOrO  3aKpillIeHHS IOBEPXOHb
BIANPAIlbOBaHUX XBOCTOCXOBHI TipHHYO-36arauyBanbHoro kombinaty I[TAT "[TiBal'3K", mokpuTHX IIapoM TIIMHHU i YOPHO-
3eMy, 1o mopoiuars. Ha ocHOBI ananizy aGopurenHoi ¢uiopu BUOpaHe HACiHHs JUIsl 3aCiBy MOKPUTHX MOBEPXOHB (KOXHS
BEHUYHAsI, KOHIOIIWHA 1 JIOIIEpHA MOCiBHA). BeTaHoBIEHO, 0 HalmBH e, OpoTAroM 2,5-3,0 MicAwiB, HAIIIHO 3aKpiIuIIOE
XBOCTH KOPIHHSM 1 cTe0slaMH KOXisl BIHWYHA, YTBOPIOIOYH BENHKY OioMmacy, 1o 3amo0ike 30yBaHHIO CHIIIKO30HEOE3IEYHOTO
mty. BoHa € ekonoriuHo 6e3meYHo0 i KOPMOBOIO POCIHMHOIO 1 TOTY€E TPYHT AJISI TOJANBIIOTO MPOPOCTAHHS TUKOPOCIUX
POCIIHH, HACIHHS SIKUX 3HaXOAUTHCS B YOPHO3eMi ab0 3aHOCHTBCS BITPOM i TBapuHaMu. Po3pobiieHo pexoMeHpaii mo npu-
CKOPEHOMY Gi0JIOriYHOMY 3aKpIIICHHIO [TOBEPXOHb BiNPallbOBAHHX XBOCTOCXOBHII, I10 HOPOIIATh, 3 HACTYIIHHUM IIOBEp-
HEHHSM 1X 4Yepe3 3-4 poKy [UIst TOCTIOapChKOr0 BUKOPHCTAHHSL.

Kuro4oBi cjioBa: XBOCTOCXOBHIIIE, TOBEPXHSI, IO MOPOIINTH, 6I0TOTIYHE 3aKPIIICHHS, POCIMHH, KOXisl BIHUYHA, YOPHO3EM,
TJIMHA, AUKOPOCTi POCINHH.

Gurin A.A., Taran H. A., Shevchenko A. V. Biological fixing of dust of surfaces of exhaust slim depositories

Slim of depository of mining concentrating combines are one of basic sources of contamination of environment a dust. From
one hectare of dry surface 2-5 T of dust is for twenty - four hours blown away in composition which more than 95% particles
are less than 4,0 mkm at maintenance in them 60-70% SiO,. Concentration of of dust in mid air outside slim depositories of
exceeds possible norms in 5-6 times, that results in a disease a bronchitis and pnevmo konioz. Among the known methods
and facilities of warning of ardor of formation of on exhaust slim depositories, (such as coverage of tails, moistening of and
other their aquatic and relating solutions, tapes). Most effective are biological methods of fixing their surfaces which are not
toxic are economical, lasting, have high dust to retain ability and does not result in secondary contamination of atmosphere.
The search of types of plants which are capable successfully to grow and reliably fasten a dust surface in the flow of short
time with the use of minimum agrotechnical and agricultural chemistry expenses comes forward into first place. The results
of industrial researches of the speed is an up biological fixing of dust of surfaces of exhaust slim depositories of of ore min-
ing and processing combine of Private of joint - stock company "Is the South mountain concentrating combine", covered by
the layer of clay and black earth are presented . On the basis of analysis of aboriginal flora seed are chosen for sowing of the
covered surfaces (kokhija besom, clover and alfalfa sowing). It is set that most quickly, during 2,5-3,0 months, reliably fas-
tens tails roots and stems of kokhija besom, forming large bio mass, that prevents blowing a silikoz dangerous dust. She is
ecologically a safe and feed plant and prepares soil for the further germination of growing wild plants seed of which are in
black earth or brought by wind and animals. Recommendations are worked out on the speed - up biological fixing of dust
surfaces of exhaust slim depositories of with the subsequent returning them through 3-4 for the economic use.

Keywords: slim depository, dust surface, biological fixing, plants, kokhija besom, black earth, clay, growing wild plants.

YK 504.55.054: 622(470.6)

Golik V. L., Razorenov Y. I., Komashchenko V.I. MozenupoBanue mokasatenieil TEXHOIOTHH OOPYLICHHUS Pyl ¥ TOPOJT
O/ TMOKUM HEePEeKPhITHEM

Jemorpaduyeckue mporecchl COBpPEeMEHHOCTH ¥ Hay4YHO- TEXHUYECKUH TIPOLecC NPUBEIH K TOMY, YTO FOPHOE IIPOU3BOJCTBO
CTaJI0 6€30rOBOPOYHBIM JIMJEPOM I10 OMACHOCTH JUIsl padOTAIOIUX M CUCTEM JKH3HECATEIbHOCTH OKPYKaOIIeH IPUPOAHOI
cpenpl, a obecriedeHne 0€30MacHOCTH TOPHBIX paboT - OMHUM W3 TVIABHBIX HApaBJICHUH HAYKU U HpakTHKA. OnacHOCTH de-
HOMEHa 00pyLICHUS OPOJ B MpoLiecce pa3paboTKH MECTOPOIKICHHH MOJIE3HBIX HCKOMAEMBIX XapaKTePU3yeTCsl paspyIleHH-
€M MaccHBa BIUIOTH 0 Je(OpMaIliK 3eMHOH IIOBEPXHOCTH C YIIEpPOOM CHCTEMaM >KU3HEIESTeIbHOCTH U yBEIHYCHHEM KO-
JMYeCTBa XMMUUECKU arpeCcCUBHBIX (PaKIUi IIpy 000TraleHnn pya.

HccnenoBanne TeXHOJIIOHU HOOBIYN ¢ OOpYIIEHHEM IIOPOJ MMEET LEeNbI0 YCTAaHOBICHUE 3aKOHOMEPHOCTEH CBSI3M TOPHBIX
HPOLIECCOB I pa3paboTKH OE30IacCHBIX U IPOM3BOAUTENBHBIX IapaMeTpoB o0pymeHus pya. OHM BKIIOYAIOT B ce0sl orpe-
JieJICHHe NHTETrPAIbHOTO UCTOYHHUKA ONACHOCTH JUIS CHCTEM JKU3HEACATEIBHOCTH, TEOpeTHIecKoe 000CHOBaHHE KOHIIEIIINI
3aIUTH U OLIEHKY 3()(EKTUBHOCTH 3aLIUThI Cep JKU3HEEATEILHOCTH. PacpocTpaHEeHHBIM METO/IOM OIpeJieIeHUs mapa-
METPOB TEXHOJIOTHYECKHX MPOLIECCOB SABJISAETCA MOJCIMPOBAHUE YCIOBUH U BAPUAHTOB NMPUMEHAEMBIX TEXHOJIOTUH 100BIYM
MHHEPAIBHOTO CHIPBSL.

TToka3aHo, YTO CHCTEMBI Pa3pabOTKU IOJE3HBIX HCKOIAEMBIX ¢ OOPYIICHHEM IOPOJ M PYA MOTYT OBITH HPUMEHEHbI MPU
YCIIOBHH COXPaHEHHS 36MHOHM MOBEPXHOCTH OT Pa3pylIeHHs. YCTAHOBICHO, YTO IPH OOPYIICHHH pPyJ ¢ MHHHMH3AIHEi
OIIACHOCTH JUIS 3MHOH IIOBEPXHOCTH U3 COOOpaKeHHH MOBBIMIECHHUS Ka4eCTBa JOOBIBAEMBIX Py IIeJIECO00pa3HO pa3ziesieHne
0TOMBAaEMBIX PyJ U HaJEralolix BMEIIAIOMINX OpyICHEHHE MOPOJ TMOKMMH METaUTMYECKUMH NepeKphITHaIMH. [lokasaHo,
YTO MOBBILICHHE TIPOM3BOAUTENFHOCTH TPY/Ia COKpAI[aeT BPeMsl HEraTHBHOT'O BO3/ICHCTBHS TOPHEIX pabOT HA OOBEKTHI KH3-
HEIEATENIBHOCTH B OKPECTHOCTSAX NpeAnpusaTust. CHIXEHUE TPYAOEMKOCTH II0JIrOTOBUTEIBHO-HAPE3HBIX PA0OT JIOCTUIACTCS
HCHOJIb30BAHUEM CAMOXOAHOTO MPOXOAYECKOro 000pyIoBaHus, Ul oOecniedeHnst ppoHTa OUMCTHBIX PaboT U 3P EeKTUBHO-
IO HCIIOJIB30BAHMS IPOXOAYECKOTr0 000PYI0BaHUS MPOXOAAT OXHOBPEMEHHO HECKOJBKO IOJITAXHBIX BHIPAOOTOK C COBME-
LICHUEM OIIepallii M MepeMeleHHeM 000pyJOBaHMS M3 OJHOTO 3a00s B Apyroi. Jlertaau3upoBaHbl MPOLECCHl 0TPabOTKU
MOHTa)KHOTO CJIOS HECYILETO M PA3AEIISIONIETO IePeBO — KAHATHOTO TTEPEKPBITHSI.

MaxcHuManbHBIH MOJTOKUTENBHEIA 3P (EKT TeXHONOTHH ¢ 00pYIIEHHEM Py JOCTUTACTCs IPUMEHCHNEM IHOKHX MeTaJuIHde-
CKUX IEPEKPBITHI B COUSTAaHUHU C CAMOXOHBIM IIOTPY30YHO-I0CTABOYHBIM 000PYI0BAHHEM.

KnroueBble cjioBa: MeCTOpOX/IeHUE, OOpyLIeHHE, pyia, IIOPOAa, METAJUINUECKOE IIEPEKPhITHE, Mara3uHUPOBaHHE, Mara3u-
HHMPOBaHUE, FKOJIOTHUsI, SKOHOMHKA.
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Hecmamnblii E.A., I'epacmoBa E.B. Tkauenko I'.H. 'eomexanndyeckoe 000CHOBaHHME YCTOHYMBBIX MAapaMETPOB OTBAJIOB
kapbepa Ne4 TTIAO «II'OK»

Ipy MPOEKTUPOBAHMUK OTBAJIOB JKEJIC30PYJHBIX KaphepPOB 0COOYI0 Ba)XHOCTh MMEIOT BOIPOCHI MOATOTOBKH IIOLIAIKH OT-
BaJla, B YaCTHOCTH OCYILICHHSI, CTPOUTEIBCTBA APCHAKHBIX COOPYKCHHUH, BBIICIICHHSI Y4aCTKOB IIEPBOOYEPETHON 3aCBIIKN U
T.11. [ToaTOMy 1pH onpeneneHur 0e30NMacHbIX FeOMEXaHWYEeCKHX apaMeTpOB OTBAaJIOB HEOOXOIMMO ellle Ha CTaJuu MPOeK-
THUPOBaHUs pa3paboTaTh KOMIUIEKC MEPOIPHATHH, 0OecrednBaomux Handonee 3pexkTHBHOE HCIIO0JIB30BAaHUE I10JJOTBAIb-
HOH TEepPUTOPUHM, yBEIMYEHHUE BBICOTH U €MKOCTH OTBaja. [Ipu 3TOM mapaMeTpsl OTBAJIOB JOJDKHBI ObITH 0OOCHOBAHBI pe-
3yJbTaTAMH '€OMEXaHUYECKHX MCCIICJIOBAHUH I'PYHTOB OCHOBAaHMS M BCKPBILIHBIX 1opod. VrHopupoBaHWe WM HeIocTa-
TOYHBIHA y4eT BOJHOTO (hakTopa IpH OLEHKE YCTOHYMBOCTH OTBAJIOB Ha CIA0OM OCHOBAHHH, KaK IPABHJIO, IIPUBOIHUT K HX
3HAYMUTEIHFHOMY J1€()OPMHUPOBAHHIO.

BBINOIHEHBI PacyeThl 110 ONPEICNICHUIO CTENICHH YCTOHYMBOCTH MIPOSKTHBIX KOHTYPOB BHelIHero oTsana Ne3 kapbepa Ned
ITAO « I'OK» Ha cmabom ocHOBaHUH. Taxke BBIIIOJHEHB! PACUEThl YCTOMYMBOCTH NMPOEKTHBIX KOHTYPOB OTBaja «3armai-
HBIID) 110 TEOMEXaHUYECKOM CXeMe, YUUTBIBAIOIICH BBIIIOP OCHOBAaHMS. PacCMOTpEHBI /IBa BapHaHTa BO3MOKHOT'O HAPYILICHHS
YCTOMYMBOCTH B €IMHOI reoMexaHuueckoi cucreme 6oprt-otBan kapbepa Ne4 ITAO «III'OK». C nenbio HEJOMyIEHUS yB-
JaXHEHUs TOpoA, U (OPMHUPOBAHUS B Telle OTBAI «3amajHbli» TEXHOI€HHOI'0 BOJAOHOCHOTO FOPU30HTA, MPEUIOKEHO HC-
THOJIb30BAaTh TEXHOJIOTHIO OTCHIIIKM OTBaja ¢ GOPMHPOBAHHEM BEPTHKAIBHBIX JIPEH U3 CKAIBHBIX MOpoJ. JlaHbl pekoMeHna-
LMY 10 NPEJOTBPAILCHUIO 0OBOAHEHHSI OCHOBAHHS BHEILIHETO OTBaJIa «3ala/iHbli» Ha y4acTKe ero COIPSHKEHHUS ¢ 3aaIHbIM
O0oprom kapbepa Ned.

VIrHOpHpOBaHHE WM HEJOCTATOYHBIH yd4eT BOAHOro (hakropa NpH OLEHKE YCTOWYMBOCTH OTBAJIOB Ha CiabOM OCHOBAHHH,
Kak [PaBUIIO, IIPUBOJNUT K MX 3HAUUTEIbHOMY JedopMupoBaHuio. I CTPOUTEILCTBA OE30IIACHOTO OTBaa HIDKHUE SPYCHI
OTBaJIa HEOOXOAUMO OTCHIIIATh CKAILHON BCKPBILICH, HO B IIEPBBIN IIEPHO/] IKCILTyaTallli KapbepoB (B TOT IEPHO]] BPEMEHH,
KOT/Ia HAUMHAETCSI CTPOUTEJILCTBO OTBaJIa) B pa3pabOTKy BOBJIEKASTCsI HEIOCTATOUHBIH 00beM CKaJIbHOW BCKPBIIIH, B TOPHOI
Macce NnpeodJIalafoT PHIXJIbIE U MIMHUCTBIE Topoabl. Oco0yI0 Ba)KHOCTh UMEIOT BOIIPOCHI TIOJrOTOBKH OCHOBAHUsS OTBala, B
YAaCTHOCTH OCYIIEHHMS, CTPOUTENIbCTBA JPEHAXKHBIX COOPY)KEHMH, BBIJEICHUS y4aCTKOB IE€PBOOYCPEIHOH 3aChIIKHM M T.IL
ITosToMy mpu omnpeneneHny 6e30MacHbIX MapaMeTPOB OTBAIIOB HEOOXOMMMO €lle Ha CTaJAWM NPOSKTUPOBAHUS pa3padoTaTh
KOMIIJIEKC MEpOIpUsATHH, o0ecrieunBaromux Handonee 3ppekTHBHOE UCTIONB30BaHIE TOA0TBATBHON TEPPUTOPHH, yBEIHUC-
HHE BBICOTHI © EMKOCTH OTBaJIa.

KiroueBble cj10Ba: yCTOHYUBOCTD OTBAJIOB, ClIab0€ OCHOBaHKE, KO3 (GHUIMEHT 3arnaca yCTOWYHBOCTH, BEPTHUKAIBHBIC PEHBI
Hecmamnnii €.0., I'epacmoBa K.B. Tkauenko I'.I. 'eomexanidne oOrpyHTyBaHHS CTIHKHX IapaMeTpiB BiBaliB Kap'epy
No4 TTIAT "II'3K"

IIpu npoekTHyBaHHI BiJBaJiB 3aJ1i30pyAHUX Kap'epiB OCOOINBY BayKJIUBICTh MAlOTh MUTAHHS ITiITOTOBKY MaijaHuYNKa BilBa-
Ja, 30KpeMa OCyILIeHHs, OyAiBHUITBA IPCHAXKHUX CIIOPY, BUIUICHHS AUISHOK MEPIIOYEProBOi 3aCHIIKK I TOMY MoIiOHe.
Tomy npu BuU3HaueHHI OE3MEUHUX T€OMEXaHIYHUX IapaMeTpiB BigBaiB HEOOXIIHO IIe Ha CTalil IPOSKTyBaHHS PO3POOHTH
KOMIIIEKC 3aXO/iB, 10 3a0e3MeuyloTh HaiOUIbI e)eKTHBHE BUKOPUCTAHHS IiJB1IBAILHOI TEPUTOPIi, 301IBIICHHS BUCOTH i
MicTKocTi BifBaiy. [Ipu npoMy mapameTpu BiBaliB MalOTh OyTH OOTPYHTOBAHI pe3yJbTaTaMH T€OMEXaHIYHHUX IOCIiIKEHb
TPYHTIB OCHOBH i pO3KPHUBHHX HOpin. IrHopysanHs abo HemocTaTHiH 00K BOJHOTO YMHHUKA IPH OLIHII CTIMKOCTI BifBasiB
Ha ca0OKiif OCHOBI, SIK IIPaBUIIO, IPU3BOAUTH /10 iX 3HAYHOI Aedopmartii.

BukoHaHi po3paxyHKH 3a BU3HAYSHHSIM MipH CTIHKOCTI NPOEKTHUX KOHTYDIB 30BHIIIHBOrO Bifpary Ne3 kap'epu Ned4 ITAT "
HI'3K" Ha cnabkiit ocHoBi. Tako)k BUKOHaHI PO3paxyHKH CTIHKOCTI MPOEKTHUX KOHTYPIB BiaBasa "3axigHuii" 3a reoMexaHi-
YHOI0 CXEMOI0, IO BPaxoBye BBIOIp OCHOBH. PO3IISIHYTO ABa BapiaHTH MOXKIJIMBOTO MOPYLICHHS CTiHKOCTI B €IuHIi
reoMexaHivHiii cucremi 6opt-BinBan kap'epy Ned ITAT "II'3K". 3 MeTor0 HeAOMyIIEHHS 3BOJIOKESHHSI O[] i GOpMyBaHHS B
Timi BixBan "3axigHUi" TEXHOreHHOTO BOJOHOCHOTO TOPH3OHTY, 3alIPOIIOHOBAHO BUKOPHCTOBYBATH TEXHOJOTIIO BiICHIIAHHS
BiIBaNTy 3 ()OPMYBaHHSAM BEPTHKAIBHUX JIPEH i3 CKeJIbHUX mopia. JaHi pekoMeHaalii mo 3amo0iraHa0 0OBOAHEHHIO OCHOBH
30BHIIIHBOTO BifBaTy "3axiqHuii" Ha OUISHII HOTO CIIOMYYeHHs i3 3aXigHUM 60opToM Kap'epy Ned.

IrnopyBanns abo HeocTaTHIHM 06JIIK BOAHOTO YMHHHKA IIPH OLIHII CTIHKOCTI BifBaJIiB HA CIa0Kii OCHOBI, SIK IIPaBUIIO, TIPH-
3BOAUTH 10 X 3HauHOi medopmanii. [ OyaiBHUNTBA O€3NEYHOrO BiIBaTy HIDKHI SIPYCH BigBay HEOOXiTHO BiICHIIATH
CKEeITbHUM PO3KPUBOM, aJie B MEPIINi mepiox excruryarauii kap'epiB (y TOH IepioXl yacy, KOJIHM HMOYHNHAETHCS OYAiBHHLTBO
BiIBasTy) 10 pO3pOOKH 3ay4aeThcsl HEAOCTATHIH 00'eM CKEJIBHOTO PO3KPHBY, B TIPCHKill Maci epeBakatoTh PUXJI 1 IIIMHUCTI
nopozu. Oco0IMBY BaXX/IMBICTh MAIOTh NMUTaHHS MirOTOBKH OCHOBH Bi/iBally, 30KpeMa OCYILIEHH:, Oy JiBHUITBA JPEHAXKHHUX
CIOpYZ, BHUIUICHHS AUISHOK IEpPIIOYeproBoi 3acunku i tomy moaibue. Tomy mpu Bu3HAa4YeHHI Oe3NEYHUX MapameTpiB
BiIBaJIIB HEOOXITHO II€ HAa CTalil MPOEKTYBaHHSI PO3POOUTH KOMIUIEKC 3aXO[iB, IO 3a0e3MeuyroTh HaiOUIbII eeKTHBHE
BHUKOPUCTAHHS ITiIB1IBAIEHOT TEPUTOPIi, 301IBIICHHS BUCOTH 1 MiCTKOCTI BiJIBaITy.

KuiouoBi c1oBa: crilikicTs BinBaiiB, ciadka OCHOBA, KOe(ili€HT 3amacy CTiHKOCTI, BEPTHKAIBHI JPEHU

Nesmashny E.A., Gerasimova E.V., Tkachenko G.I Geomechanical ground of steady parameters of dumps of open pit
Ne4 the Private joint - stock company the “Central mountain concentrating combine”

At planning of dumps of iron - ore quarries the special importance is had questions of preparation of ground of dump, in
particular drainages, building of drainage building, excretions of areas of the primary filing up etc. Therefore at determination
of safe geomechanical parameters of dumps it is necessary yet on the stage of planning to work out the complex of measures,
providing the most effective use of subdump territory, increase of height and capacity of dump. Thus the parameters of
dumps must be reasonable the results of geomechanical researches of soils of foundation and stripping breeds. Ignoring or
insufficient account of aquatic factor at the estimation of stability of dumps on weak foundation, as a rule, results in their
considerable deformation.

Calculations are executed on determination of degree of stability of project contours of external dump Ne3 quarries Ne4 [TAO
" IIF'OK" on weak foundation. The calculations of stability of project contours of dump are also executed "Western" on a
geomechanical chart, to taking into account the riser of foundation. Two variants of possible violation of stability are consid-
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ered in the single geomechanical system side-dump of quarry Ne4 TTAO "III'OK". With the purpose of non-admission of
moistening of breeds, and forming in a body a dump is "Western" technogenic aquiferous horizon, it is suggested to use tech-
nology of pouring out of dump with forming of vertical drains from rocky breeds. Given to recommendation on prevention of
irrigation of foundation of external dump "Western" on the area of his interface with the western side of quarry Ne4.

Ignoring or insufficient account of aquatic factor at the estimation of stability of dumps on weak foundation, as a rule, results
in their considerable deformation. For building of safe dump the understories of dump must be poured out by the rocky strip-
ping, but in a first period of exploitation of quarries (in a that period of time, when building of dump begins) the insufficient
volume of the rocky stripping is engaged in development, loose and clay breeds prevail in mountain mass. The special impor-
tance is had questions of preparation of foundation of dump, in particular drainages, building of drainage building, excretions
of areas of the primary filing up etc. Therefore at determination of safe parameters of dumps it is necessary yet on the stage
of planning to work out the complex of measures, providing the most effective use of subdump territory, increase of height
and capacity of dump.

Keywords: stability of dumps, weak foundation, coefficient of supply of stability, vertical drains.

VIIK 622.235: 622.271

CkaukoB A.A., )KykoB C.O. ®opMyBaHHS HAaPY’>KEHOIO CTaHy NPUKOHTYPHOI 30HU YCTYILy

CTaTTIO NPHUCBSIYCHO BUPILICHHIO aKTYalbHOT IPOOIEMH — 3HH)KCHHS IIMTOMOT BUTPATH BUOYXOBHX PEUOBHH Ha MO/IPiOHEHHS
ripCbKUX MOPIA HUTIXOM 3MiHU MOPSIIKY BUKOHAHHS I APHBHUX POOIT, KOJIM GJIOK YTBOPEHO MAapHUM YHCIIOM PSIiB CBEPUIO-
BHUH, KPiM TOT0, y BCiX HEMapHHUX psijax Barosi 3apsau (GOPMYIOTHCS BiAMOBIAHO 10 3HaYCHb HOPMAILHOTO €HEPrOHACHYCH-
HS, a B TAPHUX — HABAaHTAXXECHHS 3HIKYEThCS HA 30-45% 1 MOYMHAETHCS 1HIIIFOBAaHHS BHOYXY 31 3MEHILICHOTO 3apsity B JIpy-
TOMY Psijii, MICTS YOro — 1HILIFOBAaHHA 3 3aTPUMKOI0 HAHOIIKIOTO MMOBHOTO 3apsily B MEPIIOMY, IICIS YOTO B MPOIEC BTATY-
€ThCSl HACTYITHA I1apa: 3MEHILICHUIT 3apsi] y IPYroMy psay — [OBHHM 3apsii B IEPIIOMY, ITOKH BCI 3apsiiil HE MiIipBYThCS B
MIepIINX ABOX psinax; IToTiM iHIIIIOI0ThCS 3apsAd 3 HACTYITHOI IIapy PSAAIB: BiJl SMEHIIEHOTO 3apsay B YETBEPTOMY PsiIii — 1O
MOBHOTO 3apsily B TPETHOMY, 1 TaK JO THX IIip, HOKH HE 3aKiHYUTHCS MiIPUBAaHHS BCHOrO OJOKY. SKII0 MOTpiOHO, Ynciio nap
psiniB Moxxe OyTH 30iib1IeHO. Lle cynpoBomKyeThes 3HKeHHIM Ha 15-20% macu BUOYXOBUX pedyoBHH. Y pasi MipUBaHHSI
OiIbII BUCOKMX YCTYIHIB 3'SIBISETHCS JIOAATKOBHH PsiJ 31 3MEHLIEHUMH 3apsiiaMH, PO3TALIOBAHUMH MiXK JJBOMa T'OJOBHUMHU
psinaMu, ane OnK4Ye Z0 MepeIHbOro, i BOHM BHOYXAlOTh 10 4Yep3i B IPyIi: MOYMHAIOYH 31 3MEHIISHOr0 B APYrOMy psfi, i
3aKiHYYIOYM — 4epe3 3aTPUMKY 3MEHILIECHHM B J0JAaTKOBOMY PsZi — IIOBHUM 3apsa0M B HEPLIOMY DS, IIOKH BUOYXH HE 3a-
KIHYaThCS B LUX TPHOX psiax; 3apsau B YETBEPTiH 1 TPETii mapax psAiB MOCTiZOBHO CHPabOBYIOTh B TMHOUHI O10Ky. [Ipn
LOMY BPaXxOBYEThCS aHI30TPOIIiSI MACUBY TiPCHKHX IOPIJ.

KurouoBi cioBa: ripceka nopoaa, nudepenmiiioBana BHOyxoBa eHepreTHIHa HACHIEHICTh, B3a€EMO/IISI 3aps/IiB, 3aIli3HIOBaH-
Hsl, aHI30TPOIisl, XBUJICBI]I.

CkaukoB A.A., ’Kykos C.A. DopMupoBaHue HANPSHKEHHOTO COCTOSHUSI IPUKOHTYPHOI 30HBI ycTyna

CTaThbsl OCBSIICHA PEILICHUIO aKTYaJIbHOI MPOOJIEMbl — CHIJKEHHIO YIEIIbHOTO PacXo/ia B3PHIBUATHIX BEIIECTB HA M3MEIbYe-
HME TOPHBIX ITOPOJI IIyTeM H3MEHEHHUS MOPSAAKA BBIIOJIHEHHS B3PhIBHBIX paboT, Koraa 010k 00pa3oBaH YETHBIM YHCIIOM Dsi-
JIOB CKB)KMH, KDOME TOT0, BO BCEX HEYCTHBIX Ps/lax BECOBBIC 3aps/bl (JOPMUPYIOTCS B COOTBETCTBHU CO 3HAUYCHUSIMH HOD-
MaJIbHOTO 3HEPTOHACHIIIEHMS, a B UETHBIX — Harpys3ka cHmkaercst Ha 30-45% ¥ HauMHAeTCs] MHUIMHUPOBAHUE B3PHIBA C
YMEHBIIIEHHOTO 3apsijia BO BTOPOM Dsijly, 3aTeM — MHHIMHPOBAHKE C 3a[JCPXKKOW ONIKAMIIEero MOJHOrO 3apsiaa B MEPBOM,
[IOCJIe Yero B MPOLIECC BOBJCKACTCS CICAYIOLIAs apa: YMEHbBIICHHbINH 3apsii BO BTOPOM Psiy — HOJIHBINA 3apsi B NIEPBOM,
MOKa BCE 3apsibl HE B3OPBYTCS B IEPBBIX ABYX psliax; 3aTeM WHULMHUPYIOTCS 3apsibl M3 CIEAYIOIIEH Hapbl psgoB: OT
YMEHBLIEHHOTO 3aps/ia B YeTBEPTOM sy — IO IIOJHOTO 3apsifia B TPEThEM, U TaK JI0 TeX IOp, II0KA He 3aKOHYUTCS B3pbIBa-
HHe Bcero Onoka. Eciu TpeGyeTcs, uncno map psifioB MOXKET ObITh YBETHUEHO. DTO COMPOBOXKAAETCS CHIKEeHHEM Ha 15-20%
Macchl B3pBIBUATHIX BEIIECTB. B ciryuae B3pbIBaHMS OOJice BHICOKMX YCTYIIOB HOSBIIACTCS JOIOJHMUTENbHBIN PAl C YMEHb-
LICHHBIMH 3apsaMH, PACIIONIOKEHHBIMU MEXY JBYMS TJIABHBIMHU PsiIaMH, HO OJIHIKE K HEepeIHEMY, U OHU B3PBIBAIOTCS I10-
OYepeIHO B IPYIIE: HAYWHAS C YMEHBIIEHHOTO BO BTOPOM DSy, M 3aKaHYMBas — Yepe3 3a/Iep’KKy YMEHbIICHHBIM B JOIOJI-
HHUTEJIBHOM PsiIy — IOJIHBIM 3apsoM B IIEPBOM DSy, TIOKa B3PBIBBI HE 3aKOHYATCS B OTHX TPEX psifax; 3apsibl B 4eTBEPTOM
U TpeTheH mapax psIoB IOCIIEA0BaTEeIbHO cpabaThIBaloT B IiTyOuHe Giioka. IIpy 3TOM y4HTBIBaeTCS aHU30TPOIMS MAcCHBA
B3PbIBAEMbIX F'OPHBIX ITOPOJ.

KnroueBble cioBa: ropHas nopona, auddepeHnypoBanHas B3pbIBHAs dHEPreTHYECKas HACBHILIEHHOCTh, B3aUMOJCHCTBHE
3aps0B, 3ama3/bIBaHUe, AaHU30TPOIIHSI, BOJHOBO/.

Skachkov A.A., Zukov S.A. Forming of the tense state of npukonTypHoii area of ledge

This article is devoted to solving of an urgent issue, that is to reduce specific consumption of explosives for rock crushing by
means of changing the order of work execution for one, in which the blasting block is formed by an even number of rows,
furthermore, in all odd rows full-weight charges are formed according to data sheet values, while in even ones the charge
weight is reduced by 30-45% and initiation of blasting is started with a reduced flank charge in the second row, then initiation
passes on through delay to the nearest full charge in the first row, after that the following pair is involved in the process: re-
duced charge in second row - full charge in the front row, and so until all charges explode in the first two rows; meanwhile,
charges from the next pair of rows are initiated: from a reduced charge in the fourth row to full charge in the third one, and
this way until charges finish in this pair of rows, and if required, the number of pairs of rows can be increased. This is true for
face height saving of 15-20% of explosives. In case of blasting higher faces, an additional row appears with reduced charges
located between the two main rows, but closer to the front one, while at first they are fired by three charges simultaneously:
starting from a reduced charge in the second row and going further through a delay to the reduced charge in the additional
row to finalize after a delay with a full charge in the front row, and so until charges finish in these three rows; charges in the
fourth and third pairs of rows fired again in the depth of the block. This takes into account the anisotropy of the array of ex-
plosive rocks.

Key words: rock, differentiated explosive energy saturation, coordinated blasting of charges, delay, anisotropy of the rocks,
waveguide.
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Tumenko C.B., Epemenxo I'.U., Maasbix /I.FO. ®opmupoBanue noneil HanpspkeHUH IpH B3pbIBE CKBAKUHHBIX 3apsAI0B BB
B pa3pyIlaeMoM 00beMe TOPHBIX OPOJ

Heas. KauecTBo npo0ieHust B30pBaHHOM FOPHOM Macchl — 3TO OJJMH M3 OCHOBHBIX IOKazaTenei 3 PpekTuBHOM paboThl Oypo-
B3pBIBHOTO KOMIUIeKca. IlocieaHee BO MHOIOM 3aBHUCHT OT TEXHOJOTHH BEICHHS B3PHIBHBIX paboT, BKIIFOUAIOLICH B ceOs
croco0sl pa3meltieHus, opMUPOBaHUS U HHULMHUPOBAHHUS CKBOKMHHBIX 3apsoB BB.

MeToapl HCCIeA0BAHUI. DTH COCTABISIONINE TEXHOJIOTHH BEACHMUS B3PBIBHBIX PaOOT B 3HAYUTEIILHON CTEIICHH MPEAOIpe-
JEISTIOT XapakTep paclpeleleHus SHEpruy B3phiBa B pa3pyllacMOM MacCHBE FOpHBIX mopoj. OueHb ObICTpOE BBIACICHHE
00JIBIIOr0 KOJIMYECTBA SHEPTHUH B PaspyliaeMoM 00beMe FOPHBIX OPOJ CONPOBOXKAACTCS Pa3IM4YHBIMU IIPOLIECCAMHU Pa3py-
mwenus. OnpeeneHne 3aBUCUMOCTH MEXAy 3TUMHU IPOLIECCAMH — OZIHA W3 3a/lad TEOPUM Pa3pyIICHUs TBEPIbIX TeN IPH
B3pBIBE.

Hayunas HoBu3Hall3y4yeH MexaHM3M 00pa30BaHUs NPEIBAPUTENBHOI B3PHIBOJMHAMUYCCKON 30HBI pa3pyLICHHs IIPH B3aH-
MOJICHCTBIM CUJIOBBIX MOJICH CMEKHBIX CKBKHHHBIX 3apsijoB BB, pacronoxeHHbIX Ha FPaHHIe B3PhIBAEMOI0 TOPHOTO Mac-
CHBa, YCTAHOBJICHBI 3aBHCHMOCTH MEXy INIOTHOCTHIO SJHEPI'HH B3PbIBA aKKyMYJIMPOBAHHON CPeOif, MACCOBO# CKOPOCTHIO 1
BEJIMYMHON HAYaJIbHOTO YAEIbHOIO UMILyJIbCa B3PBIBHOW HArpy3KH JUIs IPOM3BOJIBLHOW TOYKU pa3pyliaeMoro oonema rop-
HBIX [IOPOJI.

TobimieHne 3G (HEKTHBHOCTH TEXHOJIOTHH YCTYIIHOM B3PBIBHON OTOOWKH TOPHBIX MOPOJ] Ha KEJIC30PYIHBIX Kapbepax JOCTH-
raeTcsi UCHOJIb30BAHUEM B3PBIBHOH TEXHOJOTHH, B OCHOBY KOTODOH IOJIOXKEHO NPEACTaBICHHsA O (HOPMHMPOBaHUS IoJeit
HaNpsDKEHUI IPY B3PbIBE CKBAXXUHHBIX 3aps/I0B BB B Pa3pylIaeMoM 00beMe FOPHBIX IOPO.

IIpakTHYecKasi 3HAYMMOCTb. [/l BeICHUS B3PBIBHBIX PabOT Ba)KHO 3HATh OCOOCHHOCTH (POPMHUPOBAHUS U B3aUMOACHCT-
BHSI CUJIOBBIX TIOJIEM CKBa)KMHHBIX 3apsa0B BB, B3pbiBaeMbIX B OTHOW CTYIIEHU 3aMeJICHHUS.

OCHOBHYIO POJIb B IIPOLIECCE Pa3pyLICHUS] TOPHOTO MacCHBa IPU 3THX YCIOBHsX UrpatoT 30HbI I U II CHIIOBBIX mouneil paspy-
LICHHUSL.

Tox6opom P(f) (BenurHa UMITYJIbCA B3PHIBHOM MOJOCTH) B KAXKIOM M3 B3aWMOJICHCTBYIOLINX 3apsOB, MOXKHO PEryInpo-
BaTh IPOLIECC B3PHIBHOTO HATPY)KCHUS, B 3aBUCHMOCTH OT KOHKPETHBIX [OPHO-TCOJIOTHYECKHX YCIOBHI BEICHHS B3PhIBHBIX
paboT.

Pesyabtarthl. [lonydeHHble pe3yabTaThl MOTYT OBbITh MCIIOJIB30BaHbI IS Pa3paOOTKU B3PBIBHBIX TEXHOJOTHH, OCHOBaHHBIX
Ha pa3pyIICHUHM TOPHOTO MACCUBA, IPUBE/ICHHOTO MIPEABAPUTENIBHO B HANPSHKEHHOE COCTOSHUE OT B3pbIBa 3apsnoB BB, pac-
TIOJIOKEHHBIX Ha €TI0 IPaHHMIIC.

Ki1roueBble cj10Ba: CHIOBBIC T0JIs1, 00J1aCTh Pa3pyILCHHs CKBOKUHHBIC 3apsi/ibl, B3pbIBHAsI 0TOOHKA

Tumenko C. B., €pemenxo I'.l., Mamux J.LFO. ®opmyBaHHS MONIB HaNpPYrw IpH BUOYXY CBEPAJIOBHHHHX 3apsiiB BB B
pyitHOBaHOMY 00'€Mi I'ipCHKUX TOPi

Merta. fkicts qpoOieHHs mifipBaHoi ripcbKoi MacH - 11e OAMH 3 OCHOBHHX MOKA3HHKIB epeKTHBHOI poO0oTH OypoIigpHBHOTO
koMmuiekcy. OctanHe 6arato B 4OMy 3aJICXKUTh BiJl TEXHOJIOTI] BeI€HHsI BUOYXOBHUX POOIT, 110 BKIIOYAE CHOCOOU PO3MIlLICH-
Hs1, popMyBaHHsI 1 iHiLiawil cBepIOBUHHMUX 3apsiaiB BP.

Metoau gociixkenb. Lli ckmanosi TexHONOTIT BeAeHHS BUOYXOBUX POOIT 3HAYHOIO MipOIO 3yMOBIIOIOTH XapaKTep PO3MOIi-
Ty eHeprii BUOyXy B pyHHOBaHOMY MacHBi Tipchbkux mopia. Jlyske mBUAKE BUIIICHHS BEIUKOI KUIBKOCTI €HEprii B pyiiHOBa-
HOMY 00'eMi TipCHKUX HOPiA CYyNPOBOKYETHCS PI3HUMU IIpoIiecaMy pyHHyBaHHs. Bu3HaueHHs 3a1eXHOCTI MiX UMM IIPO-
LecaMH - OJIHE i3 3aBJIaHb TeOpii pyHHyBaHHS TBEPJHUX T IpU BUOYXY.

HaykoBa HOBH3HA BHBYHO MexaHi3M yTBOPEHHsI HONEPEIHbOI BUOYXOANHAMIYHOT 30HH 30HH PYHHYBaHHS MpPU B3aEMOJIT
CHJIOBHX TIOJIiB CYMIDKHHX CBEPUIOBHHHHX 3apsi/iB BP, po3ramioBaHux Ha Mexi BUCA/KYBAHOTO B MOBITPs TipCHKOr0 MacH-
BY, BCTAHOBJICHI 3aJIS)KHOCTI MXK IIIIBHICTIO €HEepril BUOYXy 3aKyMyJIbOBAaHHM CEpPEIOBHIIEM, MACOBOIO IIBHIKICTIO 1 BeJH-
YMHOW ITOYAaTKOBOTO MUTOMOIO iMITyJIbCY BUOYXOBOI'O HaBaHTAXKEHHS IJIA JOBUIBHOI TOYKU PYHHOBAHOTO 00'eMy TipChKHX
TOpi.

IligBumieHHss e€()eKTUBHOCTI TEXHOJIOTiI YCTYHMHOW BHOYXOBOTO BiZOOI0 TIpCHKHX TMOpiA Ha 3ai30pyAHHX Kap'epax
JIOCSATAEThCS] BUKOPUCTAHHSIM BUOYXOBOI TEXHOJIOTI], B OCHOBY SIKOI HAJIGXKUTh IPE/ICTaBICHHS 00 ()OpMyBaHHS OB HAMpY-
T IpH BUOYXy CBEPUTOBHHHUX 3apsiIiB BB B pyIHOBaHOMY 00'eMi I'ipCHKUX ITOPiJ.

MpakTnyna 3HauymicTs. [ BeIeHHS BHOYXOBHX POOIT BaXKIMBO 3HATH 0COOJIMBOCTI (POpMyBaHHS i B3a€MOJII CHIIOBUX
HOJIiB CBEPAJIOBUHHHEX 3apsi/iB BB, 110 BHCAKYIOThCS B MOBITPSI B OJHOMY CTYIICHI yIOBIIbHCHHSI.

OCHOBHY pOJIb B IPOLIEC] pyHHYBaHHS IipCHKOT0 MacHBY 3a [IUX YMOB rparoTh 30HH I 1 I CHIOBUX MOIIB py#HYBaHHS.
Iin6opom P (BenuuuHa iMITyJIbcy BUOYXOBOT MOPOKHUHK) B KOXKHOMY 3 B3a€MOJIIOUUX 3apsi/iB, MOJKHA PETyJIIOBATH MPOLIEC
BHOYXOBOI'O BAHTa)KCHHS, 3aJIGXKHO Bijl KOHKPETHUX T'OPHO-T'€0JIOTYHUX YMOB BEJICHHS BUOYXOBHX POOIT.

PesyabTatn. OTpuMaHi pe3ynbTaTH MOXYTb OYTH BHUKOPHCTaHI [UIA PO3POOKH BHOYXOBHX TEXHOJOTiH, 3aCHOBaHMX Ha
pyHHYBaHHI TipCBKOTO MacHBY, IPUBEICHOTO 3a37aJieTiAb B HAIPY>KEHHUI CTaH Bix BUOyXy 3apsniB BB, posramoBanux Ha
HOT0 MexXi.

Kuio4oBi c1oBa: cuiioBi mosst, 00s1acTh pyHHYBaHHS CBEpUIOBHHHI 3apsiii, BHOYXOBHUIT BinOii

Tychenko S.V., Eremenko G.I., Malykh D.Ju. Forming of the fields of tensions at the explosion of downhole charges of BB
in the destroyed volume of mountain breeds

Purpose. Quality of crushing of gun - puffed mountain mass - it one of basic indexes of effective work of drilling complex.
The last in a great deal depends on technology of conduct of explosive works, plugging in itself the methods of placing,
forming and initiation of downhole charges of explosive.

Methods of researches. These making technologies of conduct of explosive works largely predetermine character of
distribution of energy of explosion in the destroyed array of mountain breeds. The very rapid selection of generous amount to
energy in the destroyed volume of mountain breeds is accompanied by the different processes of destruction. Determination
of dependence between these processes - one of tasks of theory of destruction of solids at an explosion.

Scientific mechanism of formation of preliminary B3pbiBomuHamuueckoii area of destruction at co-operation of the power
fields of contiguous downhole charges of BB, located on the border of the blown up mountain range, dependences are set
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between the closeness of energy of explosion the accumulated environment, by mass speed and in size initial specific impulse
of the explosive loading for the arbitrary point of the destroyed volume of mountain breeds.

The increase of efficiency of technology of the heading-and-bench blasting of mountain breeds on iron-ore careers is arrived
at by the use of explosive technology, in basis of which it is fixed presentation at formings of the fields of tensions at the
explosion of downhole charges of BB in the destroyed volume of mountain breeds.

Practical meaningfulness. For the conduct of explosive works it is important gentlefolks of feature of forming and co-
operation of the power fields of downhole charges of BB, blown up in one stage of deceleration.

Basic role in the process of destruction of mountain range the areas of I and II of the power fields of destruction play at these
terms.

By the selection of P(size of impulse of explosive cavity) in each of interactive charges, it is possible to regulate the process
of explosive ladening, depending on the concrete mining and geological conditions of conduct of explosive works.

Results. The got results can be drawn on for development of explosive technologies, based on destruction of mountain range,
restored preliminary to a tense state from the explosion of charges of BB, located on his border.

Keywords: the power fields, an area of destruction is downhole charges, blasting

VK 622.647.2

€dimenxo JLI., Tuxancsknii M.IL., [Tepcianos I1.0. 3agadi ynpasiiHHSI TEXHOJOTTYHUMH NPOLECAMH B TEIIOCHEPT €THI
Meta. Mertoio 1i€i po60TH € BU3HAYCHHSI METO/IB CHHTE3y CHCTEM aBTOMAaTHYHOI'O YIPABIIHHS MPOLECaMH HEePETBOPEHHS
eHeprii 1 peYOBHHH B TEIUIOCHEPTETHYHUX YCTAHOBKAX HA OCHOBI MaTeMaTHYHUX Mojelneil. ToMy aHaii3 iCHYIOUHX METO/IB,
Teopii i MPUHIMIIIB MOOYIOBH MOJIENICH €HEProyCTaTKyBaHHs, X CHCTEM PETYIIOBaHHS, 32 JOTIOMOTOIO SIKAX CTal0 MOXKIIHU-
BUM MO/IC/TIOBAHHS IIPOLECIB Y BEIUKUX CHEPrOCUCTEMAX € aKTYaJIbHUM 3aBJaHHSIM.

MeToau gociifzKeHHsl.. 3a1a4i BUPILIyBaIUCs 3 BUKOPUCTAHHSAM 3arallbHUX METOIB TEOPii CHCTEM aBTOMATHYHOI'O yIIpaB-
JHHS, 38 PaXyHOK 3aCTOCYBaHHS Cy4aCHHUX METOJIB YIPAaBIIiHHS TEXHOJOTYHUMH Ta BUPUOHUYUMH MPOLIECAMH i BUKOPHUC-
TaHHS HOBITHIX TEXHIYHHX 3ac00IB aBTOMATH3AIlii y BUPOOHHIITBI, 30KpeMa METO/IB iIeHTU(DIKAIIIT, & TAKOXX MATEMATUIHOTO
MOJICIIOBaHHS Ta METO/Iy TACHBHOI'O EKCIEPIMEHTY

HaykoBa HoBH3Ha. Y paHili poGOTi HOCIIKYIOTHCS CUCTEMH YHPABIIHHSI BOJOTPIHHMUMHU KOTJIaMH, i 1X ONTHUMI3aLlist pU
HemoBHi# iHdopMalii npo Mozens 06'ekTa, e aBTOPU BiJ3HAYAIOTh, 110 OCTAHHIM YacoM B JIITEPATypi 3 Teopil aBTOMaTH4-
HOTO YTpaBIIiHHS BEJHKY yBary NpUAULIIOTH Tak 3BaHOMY Da33i-ynpaBliHHIO 00'€KTaMH 3 HEBiTOMOIO MaTEMAaTUYHOIO MO-
JEILTIO.

Ha ocHOBI anHamizy iCHyI0OYHX CHCTEM Ta pillleHb 3 aBTOMAaTH3allil BUPOOHUUYHX MPOLECIiB BUABICHA HEOOXIJHICTE PO3POOKH
aJIeKBaTHOI MaTeMaTH4HI MOZEINI Ul MAapOBHUX Ta BOAOTPIMHUX KOTIIB IIPH HENOBHiH iHpopmMamnii npo Moxens ob'ekra. [o-
Ka3aHa JIOIUIBHICTh 3aCTOCYBAaHHS €KCIIEPTHUX OLIIHOK 3 BUKOPHCTAHHAM MOM(IKOBAaHNX METOIB aJanTartii.

IpakTnyHa 3HauynMicTh. [IpoBeneHuit OMIA/ iICHYOUMX MiAXOIB, CIOCOOIB, METOMIB 1 3aCO0IB aBTOMATHYHOTO PETYJIIO-
BaHHS MapaMeTpiB KOTEIEHb BOJAOTPIHHMX i KOMOIHOBAaHMX YCTAHOBOK ITOKa3aB, 110, HE3BAXKAIOUM HA CBOIO Pi3HOPIIHICTS,
BCi BOHH CIIPSMOBaHI Ha aBTOMATH3ALlil0 PETYJIIOBAHHs TeMIepaTypH abo THCKY rapsuoi Boau (TapH), ONTUMAaIbHOTO CITiB-
BiTHOIIEHHS KUIBKOCTI CHAJIOBAHOTO MAIKBA i BUTPATH MOBITPSI, PO3PIHKEHHS B TOMIII 1 32 KOTJIOM, a8 TaKOX 3HIDKCHHS PiB-
HiB BUKuAiB CO 110 HayTh 3 ra3aMu, 10 CIIPHSE EHEPro30EPEeKEHHIO Ta eKOJIOTTYHOMY CTAaHOBHILLY.

Pe3yabraT. PO3IIISIHYTI CTPYKTYPH, MiJXOIH Ta CXEMH aBTOMATHYHUX PETYJIATOPIB KOTEJICHb MOXKYTh OyTH BHKOPUCTaHI
IPY PO3pOOILI MPOEKTIB X aBTOMAaTH3aLlil Ha OCHOBI IIHPOKOr0 CIIEKTPY MaTEMaTHYHUX METOJIB PEryIFOBAaHHS TEXHOJIOTi4-
HHX [apaMeTpiB.

Koro4oBi ci10Ba: TeruioeHepreTHKa, aBTOMaTHYHE YIIPABITiHHS, MAaTEMAaTHYHE MOJICTIOBaHH, METOJIM CHHTE3y CHCTEM.
Edumenxo JI.U., Tuxanckuii M.IL., Ilepcuanos I1.0. 3agaun ynpaBieHHs TEXHOIOTHYECKUMH MIPOLIECCAMHU B TEIIIOCHEP-
TeTHKE

eas. Lenbo HacTosIeH paboOThI SABJISETCS AHAIM3 METOJNOB CHHTE3a CHCTEM aBTOMATHYECKOIO YNpPaBJECHMS MPOLeccaMu
npeoOpa3oBaHysl SHEPTUH U BEIIECTBA B TEIUIOIHEPTETHYECKUX YCTAaHOBKAX HA OCHOBE MaTeMaTH4eCKUX MoJenei. Iloatomy
aHaNIN3 CYIIECTBYIOIINX METO0B, TEOPUH U IIPUHIUIIOB IIOCTPOCHHS MOJEIICH 3JIEKTpO0OOPYHOBAHHMS, UX CHCTEM PETYIINPO-
BaHMS, C MOMOIIBIO KOTOPBIX CTaJl0 BO3MOXKHBIM MOJEIHMPOBAHHE IPOIECCOB B KPYIHBIX YHEPrOCHCTEMAX SIBISETCS aKTy-
aJIbHOM 3aJa4eii.

MeToas! HcciefoBaHMsl. 3aa4l PELIAINCh C UCIIOIb30BAaHUEM OOIIMX METOZOB TEOPHH CUCTEM aBTOMAaTHUYECKOTO YIpaB-
JICHWS, 32 CYET NPUMEHEHUS] COBPEMEHHBIX METO/IOB YIPABJICHUS TEXHOJIOTHYECKIMH M MPOU3BOACTBEHHBIMU IIPOLIECCAMH U
HCHOJIb30BAHUS HOBEHIINX TEXHUYECKUX CPEICTB aBTOMATH3ALMHU B IIPOU3BOACTBE, B YACTHOCTH METOAOB HACHTU(HKALIIH,
a TaKXKe MaTeMaTHYEeCKOT0 MOIEIMPOBAHUS U METO/Ia TACCUBHOTO SKCIIEPUMEHTA

Hayunas HoBu3HA. B 1aHHO# paboTe HCCIIELYIOTCS CUCTEMBI YIIPABICHHS BOJOTPEHHBIMU KOTJIAMH H UX ONITUMHU3ALIHN [TPU
HETONHOH MHPOPMALIMK O MOJENH 00BEKTa, I/Ie ABTOPHI OTMEYAIOT, YTO B IIOCNIEIHEE BPEMS B JIUTEPATYPE 110 TEOPUH aBTO-
MaTHYECKOTO YIpaBJICHUsI OOJBIIOE BHIMAaHUE yJEISIOT TaK Ha3bIBaeMoOMy (Da33u-yIIpaBIICHUIO 00BEKTaMH C HEM3BECTHOM
MaTeMaTHYEeCKOH MOJIETIbIO.

Ha ocHoBe aHanM3a CyIecTBYIOIIMX CHCTEM H PEIICHHUI 10 aBTOMATU3aLMH IPOU3BOACTBEHHBIX MIPOLIECCOB BBISIBICHA HEO0-
XOIUMOCTH pa3pabOTKH aJeKBaTHON MaTeMaTUUeCKOH MO IS TApOBBIX U BOAOTPEIHBIX KOTJIOB IIPH HETOJIHON MH(POP-
Maluu 0 Mozesn o0bekTa. ITokaszaHa 11enecoo0pa3sHOCTh IPUMEHEHHUS SKCIEPTHBIX OLICHOK C MCIOJIb30BaHHEM MOIUBHIIH-
POBAHHBIX METOZIOB aJalTalliH.

IIpakTHYecKasi 3HAYUMOCTb. [IpoBEACHHBIIH 0030p EPEUHCICHHBIX BBIIIE H APYTHX CYLIECTBYIOLIMX MTOIX00B, CIIOCO0OB,
METOZIOB U CPE/ICTB aBTOMATHYECKOTO PEryJIMPOBaHMs HapaMETPOB KOTEIbHBIX BOJOIPEHHBIX 1 KOMOMHUPOBAHHBIX YCTAHO-
BOK IT0KAa3aJI, YTO, HECMOTPSI Ha CBOIO Pa3HOPOAHOCTE, BCE OHM HAIPaBJICHBI HA aBTOMATU3ALHUIO PEryJIMPOBAHMUS TEMIIEpaTy-
PBI WM JIaBJICHUS TOpsideid BoAbI (1apa), ONTUMAaIbHOIO COOTHOLICHHMS KOJIMYECTBA C)KUraeMOro TOIUIHBA U PacXoja BO3/Iy-
Xa, pa3pexxeHHe B TOIKE M 32 KOTJIOM, a TaK)Ke CHIKeHHe ypoBHs BbIOpocoB CO, uayiue ¢ ra3aMu, 4To 110 CHOCOOCTBYET
9HEProcOePeKESHHIO M IKOJIOTHIECKOMY COCTOSTHUIO OKPYIKAIOIIEeH Cpebl.
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Pe3ybTaThl. PacCMOTpEHBI CTPYKTYPBI, IOAXObI U CXEMbl aBTOMATHYECKUX PETYJIATOPOB KOTEIBHBIX MOTYT OBITh HCIIOJIb-
30BaHbI NPU Pa3pabOTKE MPOEKTOB X aBTOMATH3ALMK Ha OCHOBE IIMPOKOTO CIHEKTPAa MaTeMaTHYECKUX METOIOB PEryupo-
BaHUS TEXHOJIOTHYECKHX TTapaMeTPOB.

Ki1toueBble €JI0Ba: TEIUIOOHEPIeTHKA, aBTOMATHYECKOE YIPABICHHE, MaTeMaTHYECKOEe MOJEIUPOBAHHME, METOABI CHHTE3a
CHCTEM.

Yefimenko L.I., Tihtanskiy M.P., PersianovP.O. Synthesis of systems of automatic control warmly energy settings
Purpose. The purpose of this work is to analyze methods of synthesis of automatic control processes of transformation of
energy and matter in thermal power plants based on mathematical models. Therefore, analysis of existing methods, theories
and principles of construction of power models, systems control, by which it became possible to design processes in large
power systems is the actual task.

Research methods. To solve this problem the analysis of existing systems and solutions in automation of production proc-
esses domestic and foreign scientists. Problems solved using common methods of the theory of automatic control, through
the use of modern methods of technological processes and the Production and use of new technical means of automation in
production, including identification methods and mathematical modeling and method of passive experiment.

Scientific novelty. In this paper, we study the control systems for hot-water boilers and their optimization with incomplete
information about the model of the object, where the authors note that recently in the literature on the theory of automatic
control, much attention has been paid to the so-called fuzzy - control of objects with an unknown mathematical model.

Based on the analysis of existing systems and solutions for the automation of production processes, the need to develop an
adequate mathematical model for steam and hot water boilers with incomplete information about the model of the object is
identified. The expediency of application of expert estimations with use of the modified methods of adaptation is shown.
Practical meaningfulness. The review of the above and other existing approaches, techniques, methods and means of auto-
matic control parameters of boiler hot water and combined plants showed that, despite their diversity, they are designed to
automate control of temperature or pressure hot water (steam), the optimal ratio of combustion fuel and air flow, vacuum in
the furnace and boiler, as well as reducing emissions CO, coming from fumes.

Results. The structure, approaches and schemes of automatic boiler controls can be used to develop their automation projects
from a wide range of mathematical methods of regulation of process parameters.

Keywords: thermal power, automatic control, mathematical modeling, methods of synthesis.

YIK [662.614.2:621.51]: 622.012.2

3amunbkuii O.B., ['nagyn €.P. AHaiiz MeTOiB OXOJIOJKEHHS Ta YTHI3aLlii TeIUIa IMaXTHHX KOMIIPECOPHHUX YCTaHOBOK
Meta. Metoro 1aHoi poOOTH € aHai3 METOMIB OXOJIOMKEHHS Ta YTHIi3alii i MOBTOPHOTO BUKOPHCTAHHS TEIUIOTH 1[0 BUPO-
OJsI€THCS B IIAXTHUX KOMIIPECOPHHUX YCTaHOBKAX Mig4ac CTUCHEHHS IOBITPSL.

MeTtonu mociaigxeHHs. Y poOOTi BUKOPUCTaHI TEOPETHUYHI Ta EMIIPUYHI METOJM JOCIIKCHHS: PO3rIsHYyTO MeToau Ta
HPHHLUIOBI CXEMU OXOJIOMKEHHS TaKi SK: NOIEPEHE OXOJIODKEHHS, 1110 OXOJIODKYE MOBITPS IPU HOr0 BCMOKTYBAHHI; BHY-
TPIIIIHE, 1110 OXOJIOKYE MOBITPS B CEPEMHI KOPIYCY KOMIIPEcopa, B CBOIO Yepry IMOIISEThCS Ha BHYTPIIIHE i 30BHILIHE; Ta
30BHIIHE, IO OXOJOMKY€E CTUCHEHE MOBITPS LUIIXOM HOTO BiABEICHHS B OXOJIOJDKyBad BHHECCHHUI 3a MEXi KOMIIpecopa.
PosrnsayTo poboTn Takux BueHHX sk: MypsiHa A. B., Ledtnina 0. A., Apxanrensckoro JI. H., Kamuryna A.A., Hoco-
Ba O.I1. Ta inmi.

HayxoBa HoBu3Ha. Briepuie po3risiHyTo nsuryH CripiiHra JUlsl yTHII3amil TeIIOTH CTUCHEHOTO IOBITpPS IMaXTHUX KOMIIpe-
COPHHX YCTaHOBOK, NOAAJIBIIOr0 PO3BUTKY HaOy/n TEIUIOOOMIHHI IPOIECH, IO HPOTIKAIOTh B IIAXTHUX KOMIPECOPHUX yC-
TaHOBKaX.

IMpakTHuna WiHHiCTB. 3acToCcyBaHHs Uil yTWimizawii Tera apuryHa CTipiiHra J03BOJIUTH MiABUIIMTH e(pEKTHBHICTH Ta
3MEHILIUTH BUTPATH €HEPrii Ha BUPOOHUIITBO CTUCHEHOTO HOBITPSI.

Pe3yabTaT po6oTu. [IpoananizoBaHO MOXKIUBOCTI Ta TOUITBHICTh BUKOPUCTAHHA BiZIBEACHOTO HU3BKOMIOTEHIIHHOTO TeIlIa
30KpeMa: PO3MIITHYTO CXEMH YTHIi3amlii TeIulia MpH MapajeJbHOMY Ta MOCTiJOBHOMY BKJIIOYEHHI MOBITPOOXOJIOMKYBAdiB;
CXeMy KOMIIPECOPHOI YCTAaHOBKH 3 YTHII3aIli€l0 TeIUla JUIi Tapsdoro BOJOIOCTadaHHS; CXeMy YTHII3amil Tera
KOMIIPECOPHOI YCTAaHOBKH TEIUIOBUMH HAacOCaMU; ITOBITPOOXOJIO/PKYBAU-yTHII3aTOp, KU BUPIIIye 3aBJaHHS ITiIBUIICHHS
MOTEHI[IaTy TEIUIOTH, IO BiAOMpaeThCsl; HABEJCHO IPHHIUIIOBI CXEMHU BUKOPHUCTAHHS TEIUIOTH IJISI FapsTd0T0 BOJOIIOCTadaH-
Hsl Ta TOJBIMHY YTHIJII3aIiI0 TEIUIOTH KOMIIPECOPHOI YCTAHOBKH, L0 Ma€ NMapoTypOIHHUN MPUBIK, HIIIXOM HOBTOPHOTO BH-
KOPHCTAaHHS TEIUIOTH CTUCHEHOro TOBiTps Ta mapu. HaBeneHa mnopiBHsIbHAa TaONMHIs €()EKTHBHOCTI TaKMX METOJIB
yThmi3amii TerIoTH SIK: MapOCHIIOBI YCTAHOBKH, IMOBITPSIHI MALIMHH CTHCHEHHS-PO3LIMPEHHS, TEPMOCICKTPUYHI MOy,
neuryH Cripiinra. 3po0ieHo BHCHOBOK IPO IMEPCIEKTHBHICTh BUKOPUCTaHHS B HopjanbinoMy asuryHa CripmiHra st
yTHIIi3aii TeIUIoTH.

KurouoBi ciioBa: yTumizanii TEIIOTH, IIaXTHA KOMIIPECOPHA YCTaHOBKa, NBUTYH CTipiiHra, eHeproe(eKTUBHICTh, EHEPTO3-
OCpeKeHHS.

3ambiukuii O. B., l'nagyn E.P. Ananu3 MeTo10B OXJIQXKICHUS U YTUIIN3ALMU TEIUIA IAXTHBIX KOMIPECCOPHBIX YCTaHOBOK
Leab. Llenbio 1anHO pabOTHI SBISETCS aHAIN3 METOIOB OXJIAXKICHUS M yTUIIM3aLHK U IIOBTOPHOTO MCIOJIB30BAHUS TEILIO-
TBI YTO IIPOU3BOJMUTCS B IIAXTHBIX KOMIIPECCOPHBIX YCTAHOBKAX MiA4ac CXKaTHs BO3IyXa.

Mertoarl ucciaenopanus. B pabore 1cnonp30BaHbl TEOPETHUECKHE U SMITUPUUECKUE METOJIBI UCCIe0BaHUs : PaccMoTpeHbI
METO/IbI ¥ MPHUHIUITHATIBHBIE CXEMbI OXJIXKICHHS TaKHMe Kak: NMpeAblayllee OXJIaKASHUE, KOTOPOe OXJIaKAAeT BO3AYX IpHU
€ro BCaChIBAHHUM; BHYTPEHHEE, UTO OXJIAXKIAeT BO3IyX B CEpeIHHE KOPIyca KOMIIPECCcopa, B CBOIO OYepelb Pa3AeiseTcs: Ha
BHYTpPEHHEE U BHEIIHEE; HO BHEIITHEE, YTO OXJIAXKJAeT CTHCHEHE BO3IYX IyTEM €Tr0 OTBEJCHHS B OXJIaANTETb BHIHECEHHBIH 3a
TIpeseIsl Kommpeccopa. PaccMoTpens! paboThl Takux yueHbIX kKak: Myp3un A. B., Lewmmmn 0. A., Apxanrensckuii JI. H.,
Kamnyn A.A., Hocosa O.I1. u ap.

Hayunas HoBu3Ha. BniepBbie paccMoTpen nuratens CTUPIIMHTA U1l YTHIN3AUUH TEIIOTHl CTUCHEHOTO BO3/yXa LIaXTHBIX
KOMIIPECCOPHBIX YCTAHOBOK, JAJIbHEHIIEr0 Pa3BUTHSI IPHOOPENN TEII0OOMEHHbIE ITPOLECCHl, KOTOPHIE MPOTEKAIOT B IIAXT-
HBIX KOMIIPECCOPHBIX yCTAHOBKAX.
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ITIpakTHyeckasi HeHHOCTb. [IpuMeHeHNe U1 yTWwiM3auuu Temia asuratens CTHPIMHIA MO3BOJIUT MOBBICUTH 3((eKTHB-
HOCTb ¥ YMEHBLIUTh PACXO/Ibl SHEPTUM HA POM3BOJCTBO CTUCHEHOT'O BO3yXa.

PesyabTarel  pa6oThl. IIpoaHaiM3MpOBaHbl BO3MOXHOCTH M II€I1€COOOpPAa3HOCTh  HCHOJb30BAHUS  OTBEACHHOIO
HH3BKOIOTEHI[IHHOTO TeIia B YaCTHOCTH: PACCMOTPEHBI CXEMBbl YTUIIM3ALUK TEIJIA TIPHU [IApaJUICIbBHOM U IOCIICA0BATEILHOM
BKJIFOUCHHH BO3/IyX00XJIaJUTENICH; CXeMy KOMIIPECCOPHOW YCTAaHOBKH € YTHJIM3aLHEH TeIuia JUisl FOpsiYero BOJOCHA0KEHHMS;
CXeMy YTHJIM3ALU{ TeIula KOMIIPECCOPHOH yCTAHOBKM TEIUIOBBIMU HACOCAMH; BO3IYXOOXJAIHTENb-yTHIN3ATOP, KOTOPBIil
pelIaeT 3aJaHue MOBBIIICHHUS MOTCHIHATY TEIUIOTHI, KOTOpasi OTOMPACTCs; NPUBEICHBI PUHIIHITHAIBHBIC CXEMbI HCIIONB30-
BaHHS TEILIOTHI ISl TOPSAYETO BOJOCHAOKEHHS 1 JBOMHAS YTHIIN3ALMS TEIIOTH KOMIIPECCOPHOI yCTaHOBKHU, KOTOpas HMEET
HapOTYPOUHHBIN MOBOJ, IyTEM IIOBTOPHOIO HCIHOJIb30BAHUS TEIUIOTHl CTUCHEHOTO BO3/1yXa W mapbl. IIpuBeneHHas cpaBHHU-
TeabHas Tabauua 3GGEKTHBHOCTH TAKUX METOJOB YTHIN3ALMHU TEIUIOTHl KaK: MapOCHIIOBBIE YCTAHOBKH, BO3LYIIHbIC MAIlIH-
HBI CKaTHA-PACLIMPEHHUs, TEPMOICKTPUYECKUe MOIysH, nBuraresib Ctupnunra. CrenaH BBIBOJX O NEPCHEKTUBHOCTU HC-
TI0JIB30BaHMs B asibHeH e apuratens CTUpIIMHTa 1718 YTUIIH3a UK TEIJIOTHI.

KitoueBble cj10Ba: yTHIM3ALUK TEIUIOTHI, IIAXTHAS KOMIIPECCOPHAs yCTaHOBKa, ABUrareib CTHpIMHIa, SHEproaddexkTHs-
HOCTB, JHEProcOepeKeHHE.

Zamytskiy O.V., Gladun E.R. Analysis of methods of cooling and utilization of heat of mine compressor options

Purpose. A purpose hired is an analysis of methods of cooling and utilization and repeated use of warmth that is produced in
the mine compressor options of migyac compression of air.

Research methods. The theoretical and empiric methods of research are in-process used: methods and fundamental charts of
cooling are Considered such as: previous cooling which cools air at his suction; internal, that cools air in the middle of corps
of compressor, in turn divided into internal and external; but external, that cools ctucuene air by his taking in a cooler taken
away outside a compressor. Works of such scientists are considered as: Murzin A. V., Ceytlin Ju.A., Arkchangelsk JI. H.,
Caplun A.A., Nosov Ju.P. and other

Scientific novelty. The engine of Cripuninra is first considered for utilization of warmth of cTucuenoro air of mine compres-
sor options, further development purchased heat-exchange processes which flow in mine compressor options.

Practical value. Application for utilization of heat of engine of Stirling will allow to promote efficiency and decrease ex-
penses energy on the production of cTucHenoro air.

Job performances. Possibilities and expediency of the use of the taken Hu3pkonorenuiiinoro heat are analysed in particular:
the charts of utilization of heat are considered at the parallel and successive including of Bozgyxooxnanureneii; chart of the
compressor setting with utilization of heat for a hot water-supply; chart of utilization of heat of the compressor setting heat-
pumps; Bo3Iyxooxiaautenb-yTmwinzatop, which decides the task of increase to potential of warmth which is taken away;
fundamental charts over of the use of warmth for a hot water-supply and double utilization of warmth of the compressor set-
ting which has a mapotypOuHHBIi occasion are brought, by the repeated use of warmth of ctuchenoro air and pair. The
brought comparative table over of efficiency of such methods of utilization of warmth as: mapocunoBsie options, air machines
of compression-expansion, thermo-electric modules, engine of Stirling. Drawn conclusion about perspective of the use in
future of engine of Stirling for utilization of warmth.

Keywords: utilizations of warmth, mine compressor setting, engine of Stirling, sHeprosd ¢ exTHBHOCTE, energy-savings.

YIK 622.001.63:004.031.42

Xpyuknii A.A., Uymak 10.U., Bututnes 10.U., JIndennoB A.C. OCOOEHHOCTH KOMIBIOTEPHOTO MOZIEIUPOBAHMS HPH
HPOEKTHPOBAHMH TOPHOTO 000PYIOBAHHUS

Leanb. OnpexneneHne panyoHaNIBHBIX 001acTeil NPUMEHEHHs] COBPEMEHHBIX METOI0B KOMIIBIOTEPHOTO MOJCIMPOBAHUS IS
pelIeHNs] OCHOBHBIX BHIOB 3aa4 IIPH MPOSKTUPOBAHUU TOPHBIX MAIIUH U 000PYyIOBAHUS.

Metoabl. OCHOBHBIM METOIOM SIBIISIETCS] CPAaBHUTEIBHBIN aHAIN3 BO3MOXHOCTEH METOI0B KOMIBIOTEPHOTO MOJAEITHPOBAHUS
C TOYKH 3PEHHMS PELICHNs] OCHOBHBIX BHIOB 33724 HPOSKTHPOBAHHS TOPHOPYIHOTO 000PYJOBAHUSL.

Hayunasi HoBu3Ha. BeieneHs! ciaemayronye BUAB 3a1a9 IPH MIPOESKTHPOBAHUN TOPHOPYAHOTO 000PyJOBAaHNUS: ONIPEAEICHNE
TIOBE/ICHUS MaTepuala AeTajel MaluH B Iporiecce e€ paboThl; onpeseneHre KHHEMaTHKY U JUHAMUKH 3BEHbEB MEXaHN3MOB
MAIlIMHBI; OIpe/ieNIeHne 0COOCHHOCTEl B3aNMOACIHCTBHS AeTajell U y3JI0B MAIIMHBI ¢ TOPHOH MOPOJIOH, HaXosmIeics B Mo-
HOJIMTE WU POCCHIINBIO; ONpe/elieHie PeXXUMOB paboThI, Kak OTASIbHON MAaIIMHbI, TaK M KOMIDIeKkca obopynoBanus. [Ipose-
JICH aHaJlu3 COBPEMEHHBIX METOJIOB KOMIIBIOTCPHOI'O MOJEIMPOBAHUS C TOUKH 3PCHUS PELICHUS OCHOBHBIX BUIOB 3aa4 IPpU
NPOEKTHPOBAHMU FOPHBIX MAIINH ¥ 000pyIOBaHUSL.

ITpakTHyeckasi 3HaUMMOCTh. Ha 0CHOBe aHaN3a CyIIECTBYIOIINX METOI0B KOMIIBIOTEPHOTO MOZCIMPOBAHUS Pa3pabOTaHbI
pPEKOMEHJALINH [0 UX TMPUMEHEHHUIO T PEIIEHUs 3aJay NPOEKTUPOBAHUS TOPHOPYAHOTO 000PYAOBAHHUS: ISl ONPEAEIICHUS
TIOBE/ICHNST MaTepuaia AeTaneil MamuHbl B ponecce e€ paboThl, a Tak K& KHHEMAaTHKU WU JUHAMUKH 3BEHbEB MEXaHU3MOB
MAaIIMH MOXET OBITh MCHOJB30BaH METOA KOHEYHBIX 3JIEMEHTOB; JUI1 MOJIEIHPOBAHMS B3aUMOJCHCTBUS AETalel M y3I0B
TOPHBIX MAaIlIMH C MOHOJINTHOH MOPOJIOH MOXeT OBITh Mcnonb3oBan Meto SPH, a a1 MozienupoBanus OBEICHUS TOPOJIBI B
poccemu - Metogq DEM; mist onpeneneHus pexuMoB paboThl 000pyIOBaHUS MOTYT OBITh HCIOJB30BAHBI METOIBI KOMIIO-
HEHTHO-OPUEHTUPOBAaHHOI'O MOJICTIMPOBAHUS CIIOKHBIX CHCTEM.

Pe3syasTat. CocTaBieHa kiaccuuKanys OCHOBHBIX 3a]a4 IPOSKTHPOBAHUS TOPHOPYTHOTO 000PYJOBAHUSI U METO/IOB KOM-
MBIOTEPHOTO MOZEINPOBAaHMS. BBIMOMHEH aHaTH3 MIMPOKO MPUMEHSIEMBIX METOZO0B KOMIIBIOTEPHOTO MOJIETHPOBAHUS U MPO-
AHAJIM3UPOBAHBI X NMPEUMYILECTBA M HEJOCTaTKH. PackpbiTa 3(eKTHBHOCTD HCIIONB30BAHUAH STHX METOIOB U 00OCHOBAH
HX BBIOOP IS PEIICHMS KX I0T0 BUJIa 33134 IPOSKTUPOBAHHS TOPHOPYAHOTO 000PYIOBAHUS.

KnioueBble c10Ba: MPOSKTUPOBAHNE U KOHCTPYHPOBAHUE TOPHBIX MAIINH, KOMIIBIOTEPHOE MOJACIHPOBAHUE, METOJ KOHEU-
HBIX DJIEMEHTOB, METOJ THIPOJUHAMUKYU CIVIAXKECHHBIX YacCTUL, METOJ IUCKPETHBIX 3JEMEHTOB, METOI KOMIIOHEHTHO-
OPUEHTHPOBAHHOI'O MOJICIIUPOBAHUS CIIOKHBIX CHCTEM.

Xpyubkmii A.A., Uymak 10.1., Bititaes 10.1., Jlipenno A.C. Oco6arBoCTi KOMIT'TOTEPHOTO MOAEITIOBAHHS ITPU NIPOEKTY-
BaHHI TipHUYOTO 0018 THAHHS
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Mera. Busnauutu paiioHanbHi 006JacTi 3aCTOCYBAaHHs CyYacHHX METOMIB KOMIT'FOTEPHOTO MOJEIOBAHHS Ul BUPIIICHHS
OCHOBHHUX BH[IIB 3aB/IaHb IIPH MPOSKTYBaHHI TiPCHKUX MALIKH i 00 IHAHHSI.

Metoau. OCHOBHUM METOJIOM € TOPIBHSUIGHUN aHai3 MOXIUBOCTEH METOIB KOMITIOTEPHOTO MOJETIOBAHHS 3 TOUKH 30PY
BHPIIICHHS OCHOBHUX BHIB 3aBJaHb NPOEKTYBAHHS TiPHUYOPYIHOTO 00IaHAHHS.

HaykoBa HoBH3HA. BuiieHO HACTYIHI BUAM 3aBJaHb IPH NPOCKTYBAHHI MPHUYOPYAHOr0 008 HAHHS: BU3HAUCHHS [IOBE-
IIHKK Marepiaiy jAetaneil MammH y mpoueci ii poOOTH; BU3HAYEHHS KIHEMAaTUKH i JUHAMIKU JIAHOK MEXaHi3MIiB MaIlIHH;
BU3HAUCHHS 0COOJIMBOCTEH B3aeMOJIIT ieTanel 1 By3JiB MaIllMHK 3 TiPCHKOO MOPOJIOK0, M0 3HAXOIUTHCS Y MOHOJITI a00 po3-
CHIIOM; BU3HAYEHHS PEXKHUMIB POOOTH, SIK OKPEMOi MAILIMHU, TaK i KOMIUIEKCY obyananHs. [IpoBeneHo aHaii3 cydacHHX Me-
TOJIiB KOMIT'TOTEPHOTO MOJENIOBAHHS 3 TOYKH 30py BHPIIICHHS OCHOBHHUX BHIIB 3aBJaHb HPH MPOSKTYBAaHHI TpHUYUX Ma-
LIVH 1 00Ja HaHHS.

IpakTnyHa 3HaunMicTh. Ha 0CHOBI aHami3y iCHYIOUHX METOZIB KOMIT'FOTEPHOTO MOJAEITIOBAHHS PO3pO0IEHO peKOMEH AT
o0 X 3acTOCyBaHHS Ul BHPILICHHS 3aBJaHb NPOCKTYBAHHS TIPHUYOPYIHOTO OOJaiHAHHSA: ISl BUSHAUCHHS MOBEIIHKU
MaTepiany JeTajeil MaluHe B mpoteci 11 poOOTH, KIHEeMaTHKH 1 AMHAMIKH JaHOK MEXaHi3MiB MaIIHH MOXe OyTH BUKOPHCTA-
HUI METOJ KIHLIEBUX EJIEMEHTIB; I MOJICTIOBAHHS B3a€MOJIIT JeTalei 1 By3JiB TIPHUYMAX MAIIUH 3 MOHOIITHOI IIOPOJIO0
MOKe OyTH BHUKOpUCTaHUI meToq SPH, a s MoentoBaHHs MOBEAIHKY MOPOAX B po3curd - Mmetoq DEM; it BU3HAUCHHS
PEXKUMIB POOOTH OONATHAHHS MOXYTh OYTH BHKOPHCTaHI METOAM KOMIIOHEHTHO-OPIEHTOBAHOTO MOJICIIOBAHHS CKIIAJHUX
CHCTEM.

Pesyabrat. CxitaneHo kiacudikaiisi OCHOBHHX 3aBaHb IIPOCKTYBAHHS FPHUYOPYIHOTO 00T HAHHS Ta METOIIB KOMIT'FOTe-
PHOTO MOEIIIOBaHHS. BHKOHaHO aHAIII3 IMPOKO 3aCTOCOBYBAHMX METO/IB KOMIT'IOTEPHOTI'O MOJICIIIOBAHHS Ta IPOAHaIi30Ba-
HO iX mepeBaru Ta HeoiKu. PO3KpHUTO e(eKTHBHICTh BUKOPHCTAHHS IIMX METOIIB 1 00IpyHTOBaHO iX BHOIp AJs pO3B’sI3aHHSA
KOYKHOTO BHJy 3aBJIaHb IPOCKTYBAHHS FPHUYOPYIAHOTO 00JIaIHAHHSL.

Ku11040Bi cji0Ba: NPOCKTYBaHHS | KOHCTPYIOBAaHHS FiPHUYMX MALIMH, KOMIT'TOTEPHE MO/ICIIOBAHHS, METO/ KiHLIEBUX elieMe-
HTiB, METOJ TiJAPOJMHAMIKH 3IJIQ/PKCHHX YaCTHHOK, METOJ JMCKPETHHX EJIEMEHTIB, METOJ KOMIIOHEHTHO-OPIEHTOBAHOTO
MO/ICJIFOBaHHS CKJIaJHUX CHCTEM

Khrutskiy A.A., Chumak Yu.l., Vititnev Yu.l., Lifentsov A.S. Peculiarities of computer modelling in mining equipment
designing

The aim of the study is defining sustainable fields of application of modern computer modelling methods to solve the main
tasks in mining machinery and equipment designing.

Research methods. The main method of the study is the comparative analysis of computer modelling methods possibilities
to solve the main tasks in mining equipment designing.

Scientific novelty. The main tasks in mining equipment designing are illustrated. They are: 1) defining behavior of machine
parts material in the course of operation; 2) defining kinematics and dynamics of the links of machine mechanisms; 3) defin-
ing peculiarities of interaction between machine parts and components and monolith rock or detritus; 4) defining operation
modes of both a separate machine and a complex of equipment. Modern computer modelling methods to solve the main tasks
in mining machinery and equipment designing have been analyzed.

Practical relevance. Analysis of modern computer modelling methods enabled us to elaborate the recommendations for
tasks solving in mining equipment designing: 1) finite elements method can be of use in defining behavior of machine parts
material in the course of operation as well as in defining kinematics and dynamics of the links of machine mechanisms; 2)
SPH method can be of use in modelling the interaction between machine parts and components and monolith rock, discrete
element method (DEM) is applied in modelling detritus behavior; 3) defining operation modes of equipment requires of
component-based modelling methods for complex systems.

Results. The classification of the main tasks in mining equipment designing and computer modelling methods has been
drawn up. Widely used computer modelling methods and their advantages and disadvantages have been analyzed. The effi-
ciency of those methods has been proved. The application of methods for solving each task in mining equipment designing
has been justified.

Key words: mining machines designing and constructing, computer modelling, finite elements method, smoothed-particle
hydrodynamics (SPH) method, discrete element method (DEM), component-based modelling method for complex systems.

VK (62-531.9:622.234.6):621.51

3amuubkuii O.B., Jlinep M.IO. J{ocnikeHHs TUIAXIB MiBHICHHS CHEPreTUYHOT €PEKTUBHOCTI BUPOOHHUIITBA CTHCHEHOTO
HOBITPS B IIAXTHUX KOMIIPECOPHUX yCTaHOBKAX

Meta. MeTo1o AaHOT CTaTTi € aHaji3 Cy4acHOro CTaHy BUPOOHHUIITBA CTUCHEHOTO IOBITPS Ta IUIAXIB MiABUILCHHS €HEpre-
THYHOI e()eKTHBHOCTI KOMIIPECOPHHX YCTAaHOBOK B yMOBAX ILaxT.

Metoau aociaizxeHHs. Y podOTi BUKOPHCTOBYBAIHCS TCOPETHYHI Ta eMITIPUYHI METOIN NOCHiIKeHHs. [IpoBeneHo aHami3
CY4acHOro CTaHy HapKy KOMIIPECOPHHX YCTaHOBOK, JOCII/PKCHO MOXJIMBI CXEMH OXOJIOJKCHHSI CTHCHEHOTO MOBITPS MiXk
CTYTICHSIMH KOMIIpecopa Ta BHOpaHO HalOLIbII eeKTHBHY CUCTEMY.

HayxoBa HoBH3HA. BockoHaJIeHO cXeMy OXOJIOKEHHSI CTHCHEHOT'O IOBITPS MDXK CTYIEHSIMH KOMIIpecopa 3a JOIOMOT0I0
napu «Tpy6a BeHTypi-BiUeHTpOBHIl cemnapaTop-KpaIuIeBIOBIIOBAY»; IMOJAIBIIOT0 PO3BUTKY HAOYyJIO JOCIHIIKEHHS IOZO0
HiIBUIICHHS eHEePreTHYHOI eeKTHBHOCTI BUPOOHHITBA CTHCHEHOT'O MOBITPSL.

IMpakTnuna winHicTb. PO3pobieHa cxema MO3BONUTH MiABHIIATH e(PEKTHBHICTH poOOTH TypOOKOMIIpecopa 3a paxyHOK
onTtuMizauii GyHKIIIOHYBaHHS anapaTiB KOHTAaKTHOI CUCTEMH OXOJIOIKEHHS CTUCHEHOTO IMOBITPs. 3aCTOCYBaHHS JaHOI CHC-
TEMH OXOJIOJDKEHHS I03BOJIUTH 3MEHIIUTH €HEPreTHYHY 3aJI€KHICTh Ta MiIBUINUTH €()EeKTUBHICTH BUPOOHHULITBA HA ITiJIPH-
€MCTBax IipHAY0-METAYPriiHOr0 KOMIUIEKCY.

Pe3yabrati podoru. OOOB'SI3KOBOI0 YMOBOK HOPMaJIbHOI EKCIUTyaTalii MIaXTHUX TYpOOKOMIIPECOPIB € MPOMIXKHE 0XOJI0-
JUKEHHST CTHCHEHOT'O TOBITPSI MiX CTYHEHsIMH. LM 10csAraeThest icTOTHE 3MEHIICHHSI ITMTOMHUX BUTPAT CICKTPOCHEPTii.
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CrocoOu 0XOJIOKEHHS, SIKi 3aCTOCOBYIOTBCSI B JaHHI 4yac, He 3aBXIH 3a0e3MeuyIoTh 3HWKEHHS TeMIIepaTypH HOBITPs 10
HEOoOXiZHOTrO PiBHS, B TOM e yac BUOip OUIbLI eEeKTHBHOIO CIIOCO0Y OXOJIOKEHHS € CYTTEBHM PE3ePBOM JUIsl BAOCKOHA-
JIeHHS! QYHKI[IOHYBaHHS T1PHUYOTO YCTaTKyBaHHS.

AmHari3z mokaszas, MO0 OUTbII €()EeKTHBHUM € 3aCTOCYBaHHS CaMe KOHTAKTHOI CHCTEMH OXOJOPKEHHS CTUCHEHOTO IOBITPS.
KonrakTHa cucteMa 0XOJIOIKEHHS CTHCHEHOTO TIOBITPS ISl pOOOTH TipHUYOTO YCTATKyBAaHHS JJO3BOJISE 3HAYHO ITiABUIUTH
e(EeKTHBHICTh Horo (yHKIIOHYBaHH:. Pa3zoM 3 TUM, aHaIi3 i€l CHCTEMU OXOJIOJPKEHHS BKa3y€ Ha HEOOXIMHICTh ONTHMi3alil
i mapaMeTpiB 3 METOO MiHiMi3awii BTpaT.

Haii6inpur npuiHATHAM BapiaHTOM JUIsl 3aCTOCYBAHHS B SIKOCTI anapartiB KOHTAKTHOI CHCTEMH OXOJIOJDKEHHS IIaXTHUX TYp-
GOKOMIIPECOPIB € CHCTEMA, IO CKIAAaETHCS 3 3MIIYBAILHOTO IPHCTPOIO TUIy TpyOa Bentypi i BiaueHTpoBoOro cemnaparopa-
KpaIuIeBIIOBIIIOBaYa. 3alpOOHOBaHa IPUHIIMIIOBA CXEMa OXOJIODKEHHS CTHCHEHOTO HOBITPS MK CTYNEHSAMH KOMIIpEcopa 3a
JIOTIOMOTO10 Tapu «Tpy0Oa BeHTypi - BIALEHTPOBHI cemapaTop-KpaIuIeBIOBIIOBAY», 3 SKOI BHIHO, IO JaHa Mapa «Tpyoda
BeHTypi - BillIeHTPOBHI cenapaTtop-KparuieBIOBIIOBAY» € TOJIOBHUM KOHCTPYKTHBHUM €JIEMEHTOM SIK KOHTAKTHHX MOBITPO-
OXOJIOMKYBaiB, TaK i OXOJOMKYyBada IUPKYJALIAHOT Bogu. Takuii KOHTaKTHHH amapar HO€THYE TOCUTh BUCOKY €(EKTHB-
HICTh TEIJIOMAcOOOMiHY 3 BIITHOCHO HEBEJIMKHM TiAPABIIYHAM OTIOPOM.

ToMy, BIOCKOHAJIICHHSI CHCTEMH 3a0e€3IeUeHHs MAaXT CTHCHEHUM MOBITPSIM € OJHHM 3 OCHOBHUX HAaIpsIMKIB eHeproszoepe-
JKCHHS Y TIPHUYIN Tay3i.

KarouoBi cioBa: TypOokoMIpecopH, eHepreTHdHa eeKTHBHICTb, CTHCHYTE IIOBITps, ITHEBMOIIOCTA4yaHHs, eHeprozoepe-
JKSHHsI, eHEPTOHOCIT.

3amuubkuii O.B., Jlinep M.IO. JlocnimkeHHS TUIAXIB MiABHIICHHS €HEPTeTUYHOI €(peKTUBHOCTI BUPOOHUIITBA CTHCHEHOTO
MOBITPS B IIAXTHUX KOMIIPECOPHUX yCTAHOBKAX

MeTta. MeTolo JaHOI CTATTi € aHaJli3 Cy4acHOr0 CTaHy BUPOOHHUIITBA CTUCHEHOTO IOBITPS Ta IUIAXIB IiIBHUINCHHS €HEpre-
THUYHOI e(heKTUBHOCTI KOMIIPECOPHUX YCTAaHOBOK B yMOBaX IIaxT.

Metonu mocaimxeHHss. Y poOOTi BUKOPHCTOBYBAIUCS TCOPESTUYHI Ta SMITIPUYHI METOIU NOCHiKeHHs. [IpoBeneHo aHai3
CY4acHOT0 CTaHy IapKy KOMIIPECOPHHMX YCTQHOBOK, JOCHIIPKEHO MOXKJIMBI CXEMH OXOJIOKEHHS CTHCHEHOT'O IOBITPSI MiXK
CTYIEHSIMH KOMIIPEcopa Ta BUOpaHO HalOLIbII epEeKTUBHY CUCTEMY.

HayxoBa HoBH3HA. BocKOHANIEHO CXeMy OXOJIODKEHHS CTHCHEHOTO MOBITPS MDK CTYNEHSAMH KOMIIpECOpa 3a JA0HOMOTO0
napu «Tpyba BeHTypi-BiIeHTpOBHUIl cenapaTop-KpaIieBIOBIOBAY); MOAJBIIOr0 PO3BUTKY HAOYJIO NOCHIIKCHHS OO
MABUIICHHS €HEPreTUYHOI €)eKTUBHOCTI BUPOOHUITBA CTUCHEHOTO MOBITPSL.

IpakTnyna winHicTs. Po3pobiena cxema NO3BONMTH MiIBUIIUTH €(PEKTUBHICTE POOOTH TypOOKOMIIpEcopa 3a paxyHOK
onTuMi3anii QyHKIIOHyBaHHS arapariB KOHTAKTHOI CHCTEMH OXOJIOJPKEHHSI CTHCHEHOTO IOBITps. 3aCTOCYBaHHS JaHOI CHC-
TEMHU OXOJIOJPKEHHSI 103BOJIUTH 3MEHIIUTH SHEPreTHYHY 3aJIe)KHICT Ta IiJBUIINTH €(pEeKTUBHICTh BUPOOHUIITBA HA HiJIPH-
€MCTBAaX TiPHUYO-METAIyPriifHOr0 KOMILIEKCY.

Pe3yabTaTn podoTn. O60B'I3KOBOI0 YMOBOIO HOPMAJIbHOI eKCIUTyaTalil MaxTHUX TYPOOKOMIIPECOPIB € MPOMIKHE 0XO0JI0-
JDKEHHSI CTUCHEHOT'O TOBITPSt MiX cTyneHsMH. LluM nocsraeTbest icTOTHE 3MEHIICHHS IIMTOMHUX BUTPAT €IEKTPOSHEPTii.
Crioco0n 0XO0JIOKEHHS, SIKI 3aCTOCOBYIOTHCS B JaHUH 4ac, HE 3aBKIM 3a0€3MeUyIOTh 3HIKCHHS TEMIIEPAaTypH MOBITPS 10
HEOOXIZHOTO PiBHS, B TOH e 4ac BUOIp OLIbII €PeKTUBHOTO cIIOcO0Y OXOIOKEHHS € CYyTTEBUM PE3EPBOM JJIsl BIOCKOHA-
JeHHs (YHKIIOHYBAHHS FPHAYOTO YCTAaTKyBaHHS.

AHaii3 mokasas, IO OUTBII e()eKTUBHUM € 3aCTOCYBAHHS caMe KOHTAKTHOI CHCTEMH OXOJIOKEHHS CTHCHEHOTO IOBITpS.
KonrakTHa cucteMa OXOJIOIPKEHHs CTHCHEHOTO TTOBITpPS ISl pOOOTH TipHUYOTO YCTATKyBaHHS JJO3BOJISE 3HAYHO ITiABUIUTH
e(eKTHBHICTh HOro (DyHKIIOHYBaHHs. Pa3oM 3 TUM, aHaIi3 1€l CHCTEMH OXOJIOJDKCHHS BKa3ye Ha HEOOXIMHICTh ONTHMi3allii
ii mapamMeTpiB 3 METOI0 MiHiMi3aLil BTpar.

HaiiGinbln npuiHATHAM BapiaHTOM Ul 3aCTOCYBaHHS B SIKOCTI alapaTiB KOHTAaKTHOI CUCTEMM OXOJIOJDKCHHS LIAXTHHUX TYp-
OOKOMITPECOpIB € CHCTeMa, IO CKIAJAETHCS 3 3MIITYBaJIBHOTO MPUCTPOIO THITy TpyOa BeHTypi 1 BiAeHTpOBOTrO cemaparopa-
KPAIUICBIIOBIIIOBaYa. 3aIIpOIIOHOBaHA MPUHIIMIIOBA CXEMa OXOJIODKCHHS CTHCHEHOTO MOBITPS MK CTYIICHAMH KOMIIpecopa 3a
JIOIIOMOTOI0 TIapH «TpyOa BeHTypi - BiIIEHTpOBHI cemnapaTop-KpaIuIeBIOBIIOBaY», 3 KOl BUJHO, IO JaHa Iapa «rpyda
Bentypi - BiflIeHTPOBHIA cenapaTop-KparuIeBIOBIIOBAW € TOJIOBHIM KOHCTPYKTUBHHAM €IEMEHTOM K KOHTAKTHHX ITOBITPO-
OXOJIOJKYBAUiB, TaK 1 OXOJOMKyBada IMUPKyJAMidHOT Bogu. Takuii KOHTAKTHUH amapaT HOEIHY€E TOCHTh BUCOKY €(eKTHB-
HICTh TEIIIOMAacOOOMIHY 3 BiZIHOCHO HEBEJIMKUM TiIPaBIiuHHM OIIOPOM.

ToMy, BIOCKOHAJICHHSI CHCTEMH 3a0e3IeYeHHs IaXT CTHCHEHUM HOBITPSIM € OJHHMM 3 OCHOBHHX HamIpsIMKIB eHeprozoepe-
JKCHHS Y TIPHUYIH Tay3i.

KurouoBi cioBa: typGokoMmnpecopH, eHepreTHdHa e()eKTUBHICTb, CTUCHYTE IMOBITps, MHEBMOIOCTA4YaHHs, eHeprozoepe-
JKeHHS1, €HEPrOHOCI1.

3ambiukuii O. B., Jlunep M. FO. MccnenoBanue myTeil MOBBIICHHS SHEPreTHUECKOH 3P PEeKTUBHOCTH MPOU3BOACTBA CTHC-
HEHOTO BO3/yXa B MaXTHBIX KOMIIPECCOPHBIX yCTAHOBKAX

Hean. Lenbro faHHOI cTaThy SBISETCS aHAIN3 COBPEMEHHOTO COCTOSIHHS ITPOU3BOJCTBA CTHCHEHOTO BO3MyXa M ITyTeH IO-
BBIIICHHUS SHEPreTHUeCKor 3(h(hEeKTUBHOCTH KOMIIPECCOPHBIX YCTAaHOBOK B YCJIOBHUSIX ILIAXT.

MeTtoas! uccieqoBanus. B pabore HMcnonb30BaIuCh TEOPETHYECKHE W AMIIMPHYECKHE MeTobl uccienoBanus. [IpoBeneH
AHAJIM3 COBPEMEHHOT'O COCTOSHHUS IapKa KOMIIPECCOPHBIX YCTAaHOBOK, MCCIIEZ0BAHbI BO3MOXKHbBIE CXEMBbI OXJIAXKIEHHUS CTHC-
HEHOT'0 BO3/lyXa MEX/y CTCIICHSIMH KOMIIpeccopa U BbiOpaHa Hanbouiee dpdheKTuBHas cucTema.

Hayunasi HOBH3HA. YCOBEPLICHCTBOBAaHA CXEMa OXJIAK/ICHHS CTHCHEHOI'O BO3IyXa MEXKIY CTEHEHAMH KOMIpeccopa ¢ I1o-
MoIIbI0 Taps! "TpyOa BeHTypi-LeHTpoOeKHBIN cenapaTop-KparuieBIOBIOBaY"; TabHEHIIee pa3BUTHE TIPHOOPENO HCCIIEHO-
BaHME OTHOCHTEIILHO IOBBIIICHUS YHEPTeTHIECKOH (P PEKTHBHOCTH MTPOU3BOICTBA CTUCHEHOTO BO3IyXa.

IIpakTnyeckast HeHHOCTH. Pa3paboTaHHas cxeMa MO3BOJIMT MOBBICUTE (P (HEKTUBHOCTL paboTHI TypOOKOMIpeccopa 3a c4eT
onTHMH3aUK (QyHKIMOHNPOBAHMS aNIIapaTOB KOHTAKTHOI CHCTEMBI OXJIQKAEHHSI CTHCHEHOTO Bo3nayxa. IIpuMeneHue naH-
HOH CHCTEMBI OXJIQXKICHHS TI03BOJIUT YMEHBILIHUTh YHEPreTHYECKYIO 3aBUCUMOCTD U IIOBBICUTH 3()()EKTHBHOCTH IPOU3BOJICTBA
Ha NPEANPHUATUIX TOPHO-METAJUTYPrUYeCKOro KOMILIEKCa.
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Pe3yabTatel padorbl. O0sA3aTeNbHBIM YCIOBUEM HOPMAJbHOM SKCIUTyaTallMM LIAXTHBIX TYpOOKOMIIPECCOPOB SIBISETCS
HPOMEKYTOUHOE OXJIQK/ICHHE CTHCHEHOTO BO3/yXa MEXJAY CTENeHAMU. DTHM JOCTHIAeTCS CYIECTBEHHOE yMEHbLICHUE
YIEIbHBIX PACXOJOB IEKTPOIHEPIHH.

Crioco0bl OXJIaXKJICHHs, KOTOPbIC NMPUMECHSIOTCS B HACTOSIEE BPEMsi, HE BCEr[a OOCCHEUMBAIOT CHIKCHHE TEMIEPaTyphl
BO3/lyXa JI0 HEOOXOMMOr0 YPOBHS, B TO € BpeMs BbIOOp Gosee 3(GEKTHBHOrO Criocoda OXJIaxICHHS SBISETCS CYIIECT-
BEHHBIM PE3EPBOM JUISl COBEPLICHCTBOBAHHS (yHKIIMOHUPOBAHHS TOPHOTO 000Dy I0BaHHSL.

AHanu3 nokasai, 9to 3G {QeKTHBHEE SIBISCTCS IPUMEHEHHE CaMO KOHTAKTHON CHCTEMbI OXJIQK/ICHHS CTHCHEHOTO BO3/yXa.
KoHTakTHas cucTeMa OXJIaXACHHUs CTHCHEHOTO BO3IyXa Jisl pabOThI TOPHOTO 000PYA0BaHHUS [IO3BOJISIET 3HAYUTEIIBHO TTOBBI-
cuTh 3G (HEKTHBHOCTH €ro QyHKIMOHUPOBAaHUS. BMecTe ¢ TeM, aHAIIM3 3TOI CUCTEMBI OXJIAXKICHHS YKa3bIBacT Ha HEOOXOqU-
MOCTb OHTHMH3ALIMH €€ IapaMETPOB C LeIbI0 MUHUMH3ALUH TTOTEPb.

Haunbonee npueMiieMbIM BaApUAHTOM I IPUMCHEHHUS B KQUECTBE AINapaTOB KOHTAKTHON CHCTEMBI OXJIAXKICHHS MIAXTHBIX
TypOOKOMITIPECCOPOB SIBIISICTCA CUCTEMA, KOTOPAs COCTOUT U3 CMECHUTENBFHOTO YCTpOUCTBa TUNa TpyOa BeHrtypi u nentpobe-
JKHOTO CeIlapaTopa-KparJieBloBIoBayda. [IpeuioykeHHass NPUHIMIHAIbHAS CXeMa OXJIAXKICHHSI CTUCHEHOTO BO3yXa MEXIy
CTENEHsIMH KOMITpeccopa ¢ MOMOIIbIo maps!l "Tpyba BeHTypi - HeHTpoOeXHBIH cernapaTop-KpaIuieBIOBIIOBaY", U3 KOTOPOit
BHUJTHO, YTO JaHHas mapa "Tpy6a BeHTypi - eHTpOOECKHBIH cernapaTop-KpaIlieBIOBI0BaY" SBISIETCS [NIABHBIM KOHCTPYKTHB-
HBIM BJIEMCHTOM KaK KOHTAKTHBIX BO3IyXOOXJAJUTENCH, TaK M OXJIAJUTENs UUPKYJSHOHHONW BOAbL. Takoil KOHTAKTHBII
anmapaT cO4eTacT AOCTATOYHO BBICOKYIO 3B ()EKTUBHOCTh TEILIOMACOOOMIHY C OTHOCHTEIIBHO HEOOJBIINM IHAPABIMYCCKUM
CONPOTHBIICHUEM.

Toma, COBEpIICHCTBOBAHUS CHCTEMbI 00ECIICUESHHS LIIaXT CTUCHEHUM BO3yXOM SBJISIETCS OJJHUM M3 OCHOBHBIX HallpaBJICHHUIT
9HEProcOepeIKEHUs B TOPHON OTPACIIH.

KitoueBble cj10Ba: TypOOKOMIIPECCOPBI, 3HEepreTHdeckas 3G (HeKTHBHOCTb, CKATHINA BO3AYX, MHEBMOIIOCTAYaHHS, SHEProc-
GeperxeHre, IHEProOHOCHTEIH.

Zamytsky O.V., Lider M.Ju. Research of ways of increase of power efficiency of production of crucrenoro air is in mine
compressor options

Purpose. The purpose of this article is an analysis of the modern state of production of crucuenoro air and ways of increase
of power efficiency of compressor options in the conditions of mines.

Research methods. The theoretical and empiric methods of research were in-process used. The analysis of the modern state
of park of compressor options is conducted, the possible charts of cooling of crucaeHoro air are investigational between the
degrees of compressor and the most effective system is chosen.

Scientific novelty. The chart of cooling of crucrenoro air is improved between the degrees of compressor by means of pair
"pipe of Benrypi -meHTpoOeKHEIH cenaparop-kparuiesnoBmoBad'; further development purchased research in relation to the
increase of power efficiency of production of ctucuenoro air.

Practical value. The worked out chart will allow to promote efficiency of work of turbo-compressor due to optimization of
functioning of vehicles of the pin system of cooling of crucuenoro air. Application of this system of cooling will allow to
decrease power dependence and promote efficiency of production on the enterprises of ropHo-MeTauTyprugeckoro complex.
Job performances. The obligatory condition of normal exploitation of mine turbo-compressors is an intercooling of cTucHe-
Horo air between degrees. This is arrive at the substantial diminishing of specific charges of electric power.

Methods, cooling which are used presently not always provide the decline of temperature of air to the necessary level, at the
same time a choice of more effective method of cooling is substantial reserve for perfection of functioning of mountain
equipment.

An analysis showed that more effective was application self of the pin system of cooling of ctuchenoro air. The pin system
of cooling of crucHenoro air for work of mountain equipment allows considerably to promote efficiency of his functioning.
At the same time, the analysis of this system of cooling specifies on the necessity of optimization of her parameters with the
purpose of minimization of losses.

The of of of most acceptable variant for application as vehicles of the pin system of cooling of mine turbo - compressors is
the system which consists of mixer device of type pipe of of of of Venturi of of of and centrifugal cemaparopa-
kpamesnopnroBada. Offered of of of fundamental chart of cooling of cTucHenoro air between the degrees of compressor by
means of pair of "pipe of of of of Benrypi of is a centrifugal separator -kpame catcher", from which evidently, that this pair
"pipe of of of of Venturi - a centrifugal separator is a kparuie catcher" of is the structural staple of both pin Bo3myxooxnaau-
teneit and cooler of circulation water. Such of of of pin vehicle combines high enough efficiency of warm to the maco
exchange of with relatively small hydraulic resistance.

Tom, perfections of the system of providing of mines crucHenum air is one of basic directions of energy-savings in mountain
industry.

Keywords: turbo-compressors, power efficiency, compressed air, THeBMOIIOCTa4aHHs, energy-savings, power mediums.
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Kapnamyk B.C. K. Amaxman Yamoy [IporpamHo-TexHi4YHa peasi3allisi CHCTEMH aBTOMAaTH30BaHOTO KEPYBaHHS MPOIIECOM
HAHOKaTATITHYHOTO KPEKIHI'Y BaKyyMHOT'O I'a301IIi0

V crarTi 3anporoOHOBaHO MOJCPHI30BaHY CHCTEMY KEepyBaHHs MPOLECOM KAaTATITUYHOTO KPEKiHry BaKyyMHOTO Tra3oiiio
aepO30JIbHIM HaHOKATalli30M, IO 3a0e3neuye MakCHMAalbHHH BHXiJl BUCOKOSKICHUX OCH3WHOBUX 1 TU3ENBHHX (paKILiil.
YaockoHaneHa cucTeMa KepyBaHHS 3a0e3neuye popMyBaHHS KepyIOUHX BIUIMBIB HA OCHOBI iHOpMAIIii mpo 3MiHy TeMIepa-
TYpPH TIPOIIECY, YACTOTH BiOpallil peakTopa Ta BUTPAT PEarcHTiB.

Texnonoris AHK Mae cyTTeBi nepeBaru nepej iHIINMH, Tak SK J03BOJISIE 3HAYHO 30UIBIINTH MIBUAKICTH peakmii y po3pa-
XYHKY 10 MacOBOI BUTPATH KaTali3aTopa, CyTTEBE 3MEHILECHHsI HOTo KUTBKOCTI Ta €Hepro3arpar TOLIO.

VYV naHuii 4ac OCHOBHHMM HAIIPSIMKOM JOCSTHEHHsS BHCOKOI iHTeHcH(iKalii rmpouecy KaTaliTHYHOIO KPEKiHTy € poOoTH
MOB’s13aHi 3 MOJIEPHI3AL€I0 CHCTEMH aBTOMaTH3allii peakTopa, CIPOIICHHS HOro KOHCTPYKIii, BHOOpY KaTtaii3aTtopa Ta Horo
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TEOMETPUYHUX XapPAaKTEPUCTHK, METO/IB IiJrOTOBKHM KaTaiizaTopa a TaKO)X NPUHIHIIIB KOHTAKTYBaHHS KaTaji3aTopa 3 Byr-
neBoHeBUMH napamu [2]. SIkio ¢i3uko-xiMiuHi XapaKTepUCTHKH MPOLieCy KPEKiHTY, K NPaBUIIO, € 3aJaHUMHU MTOTIePeTHIMU
TEXHOJIOTIYHHMH TpoLecaMu MepepoOieHHs Ha(TOMPOAYKTiB, TO TOJOBHUMH TNHTAHHSAMH B MPOLECi KaTaJiTHYHOTO
KpEKiHTy € HACTYITHi: IPUHLUIHN Ta CIIOCOOM KOHTaKTYBaHHS KaTali3aTopa 3 BTOPHHHOIO BYTJICBOAHOIO CHPOBHHOIO, CHCTE-
MH 3a0e3NeUeHHs aKTUBHOCTI KaTaji3aTopa 3a yac nepe0dyBaHHs HOro B peakTopi, ONTHMaIbHUN peXXUM Horo podoTu Ta iH.
Ormxe, aKkTyalJbHOIO € 3ajJada MOJCPHI3alliss ICHYIUOI CHCTEMH aBTOMAaTH3allii KepyBaHHS IPOLECOM KaTaJiTHYHOTO
KPEKIHT'y, PO3pOOKH METOJiB ONTHMAILHOTO KepyBaHHs, sIKi 3a0e3MeuyloTh OTPUMaHHs BHCOKOSIKICHUX OCH3MHOBHUX 1 JH-
3enbHUX (QPaKIliii B yMOBaX HEBU3HAUCHOCTI ApaMETpiB.

KurouoBi ciioBa: BUCOKOSKICHUIT OCH3MH, KaTaTITUYHUI KPEKIHT, qU3eNnbHi (pakiii

Kappamyxk B.C. K. Anaxmaa Yamoy IIporpamHo-TexHudeckas peaau3aunusi CUCTEMbl aBTOMAaTH3UPOBAHHOTO yIPABICHUS
MPOLIECCOM HAHOKATaJIMTHYECKOr0 KPEKHHIa BAKyyMHOT'O ra30MJIs

B crarbe mpeiokeHa MOACPHU3NpYeMasi CUCTEMa YIPABICHHS NPOLECCOM KaTaIUTUYECKOTO KPEKHHIa BaKyyMHOTO Ia3o-
W0 a3pO30JILHBIM HAHOKATaJIM30M, KOTOPBIl 00eCreunBacT MaKCUMAIIbHBIA BBIXOJ BBICOKOKAYECTBEHHBIX OCH3MHOBBIX U
JIM3eNbHBIX (pakiuil. Y COBEpPIICHCTBOBAHHAS CHCTEMA YIIpaBICHHs oOecredrBaeT (GOpMUPOBAHHE YIPABIISIOUINX BIUSHHI
Ha OCHOBE HH(OpPMaIKK 00 M3MEHEHHHU TEMIIEPaTypbl IPOLECCa, YACTOTHI BUOPAIMK PEaKTOpa 1 PacXoJI0B PEarcHTOB.
Texuonoruss AHK umMeer cymiecTBeHHbIC IPEHMYILECTBA TIepe]] APYTHMH, TaK Kak MO3BOJISCT 3HAYUTEIILHO YBEIHIUTh CKO-
POCTh PEaKIMH B pacueTe K MacCOBOI 3aTpare KaTalli3aTopa, CYIECTBEHHOS YMEHBIICHHE ero KOJINYECTBa U SHEPro3aTpar u
TOMY ITOJJO0HOE.

B naHHOE BpeMsi OCHOBHBIM HAlpaBJICHHEM JOCTHKEHUS BHICOKOH MHTEHCH(DHUKALMK IIPOLECCa KaTaIUTHYECKOTO KPEKHHTa
SIBJISIOTCS PAOOTHI CBSA3aHHBIE C MOJICPHU3ALMCH CHCTEMBI aBTOMATH3AL[MU PEAKTOPA, YIPOIIEHHS ero KOHCTPYKIHH, BBIOOpa
KaTaJU3aTopa U ero reoMeTPUYECKHX XapaKTEePUCTHK, METO/IOB MOArOTOBKH KaTaln3aTopa a TAKKe MPUHIUIIOB KOHTAKTHPO-
BaHUsI KaTall3aTopa C yriieBoA0poaHbIME Hapamu [2]. Eciii GH3HKO-XHMHUYECKHE XapaKTePUCTHKH MPOLecca KPEKUHTa, KaK
[PaBUIIO, SIBJLSIFOTCS 3a/IaHHBIMH TNPEABLIYIIAMH TEXHOJOTHYECKHMMH IPOLECCaMU IepeebIBaHus He(TENPOaYKTOB, TO
[JIaBHBIMH BOIIPOCAMH B TIPOLIECCE KATATUTHICCKOTO KPEKUHIA CIIC/YFOIINE: IIPUHIIKIIBI M CIIOCOOBI KOHTAKTHPOBAHHUS KaTa-
JIM3aTOpa CO BTOPUYHBIM YTIICBOJHBIM ChIPhEM, CHCTEMbI 00CCIICUCHH s aKTHBHOCTH KaTalnu3aTopa 3a BpeMsi IpeObIBaHHs ero
B PEaKTOPE, ONTUMAJIbHBIH PEXKUM ero paboThl U Ap.

CrenoBatesbHO, aKTyalbHOH SABISETCS 3a/ladya MOJEPHHU3ALHUs CYLIECTBYIOECH CHCTEMbl aBTOMATH3aLMU yIIPaBICHHS IPO-
LIECCOM KaTAIUTHYECKOTO KPEKHHIa, Pa3padoTKU METOJ0B ONTHMAIBHOIO YIIPABICHHS, KOTOPbIE 00ECIICUHBAOT IIOTyYCHHE
BBICOKOKaYeCTBEHHBIX OCH3UHOBBIX M IH3CJIbHBIX (PAKIUii B yCIOBHAX HEONPEACICHHOCTH TapaMeTPOB.

Ki1toueBble €J10Ba: BEICOKOKAYECTBEHHBIN OCH3MH, KaTATUTHYCCKUIT KPEKHHT, TU3eIbHbIC (DpaKiun

Kardashuk V.S., K. Alamad Ulmou IIporpamuo-texanueckas realization of the system of the automated process of the
HaHOKaTajauTHueckoro cracking of a vacuum gas-oil control

In the article modernized control system by the process of the catalytic cracking is offered vacuum to the gas-oil by an
aerosol HaHokaranu3oMm which provides the maximal output of high-quality petrol and diesel factions. Improved control
system provides forming of managing influences on the basis of information about the change of temperature of process,
frequencies of vibration of reactor and charges of reagents.

Technology AHK has substantial advantages before other, because allows considerably to rev up reaction in a calculation to
the mass expense of catalyst, substantial diminishing of his amount and suepro3arpar and others like that.

Now basic direction of achievement of high intensification of process of the catalytic cracking are works the automations of
reactor related to modernization of the system, simplification of his construction, choice of catalyst and his geometrical de-
scriptions, methods of preparation of catalyst and also principles of contact of catalyst with hydrocarbon pair [2]. If physical
and chemical descriptions of process of cracking, as a rule, are the set previous technological processes of redoing of HedTe-
npoaykToB, then by main questions in the process of the catalytic cracking followings: principles and methods of contact of
catalyst with secondary carbohydrate raw material, systems of providing of activity of catalyst in times of stay of him in a
reactor, optimal mode of his operations of and other

Consequently, actual is a task modernization of the existent system of automation of process of the catalytic cracking control,
developments of methods of optimal management, which provide the receipt of high-quality petrol and diesel factions in the
conditions of vagueness of parameters.

Keywords: high-quality petrol, catalytic cracking, diesel factions
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IMonomapenko T.B. I1lnsxu 3a6e3neueHHs: eKOHOMIYHOT CTIHKOCTI i AIPUEMCTBA

He 3Baxkaroun Ha Te, IO CHOTOJHI MOHATTS «EKOHOMIYHA CTIMKICTB» Ta «3a0€e3MeYCHHSI eKOHOMIYHOI CTIHKOCTI HiIIPHEMCT-
Ba» BXE OCUTH MOIIMPEHE B CKOHOMIUHIM MpPaKTHII MiANPHEMCTB, OJHAK MpoOieMa BU3HAYCHHS €KOHOMIYHOI CTIMKOCTI
MATPUEMCTB Oyab-sK01 (JOPMHU BIIACHOCTI SIK KaTeropii yHIpaBIiHCHKOTO IPOIECY Moo i 3a0e3nedeHHs IIOKH JOCTiKeHa
HEJIOCTaTHBO. AKTyalbHICTh po6ieMn 3a0e3IeueHHs] eKOHOMIYHOI CTIHKOCTI MiATIPUEMCTBA 3yMOBJICHA CYJacHOIO CHTYyaIli-
€10 PUHKOBOT €KOHOMIKH, 1[0 XapaKTePH3y€EThCs JUHAMIYHICTIO HABKOJIHMIIHBOTO CEPEIOBHINA, BUICOKAM PIBHEM HEBH3HAYe-
HOCTi, )KOPCTKOI KOHKYPEHIII€I0 Ta Pi3HOMAHITHICTIO PU3UKiB. PO3B’13aHHs NaHOI 3ajaui CKiIajae aKTyalnbHicTh po6oTH. i
METOIO € JIOCII/DKEHHSI KOMIUIEKCHOTO IiIX0/y BH3HAUCHHs Ta 3a0e3MeYeHHs] eKOHOMIUHOT CTIHKOCTI MiAMPUEMCTB Pi3HHX
rajy3eil HapoJHOro rocrozapcTBa Ta (¢popMm BiacHocTi. KoHIemniss eKOHOMIYHOI CTIMKOCTI MiANPHUEMCTBA B CBOil OCHOBI
YacTKOBO HECE €JIEMEHTH IHIIMX OUIbII BiIOMHX Ta YCTaleHHX KOHIEMIiH, TaKMX SK: CTAIWH PO3BHTOK, CKOHOMIKO-
coliaJibHa BiAMOBINAIBHICTE, TEOPisI BIINOBIAAIBHAX CTOPIH Ta TEOPis MiANPUEMHHUIBKOI MiA3BITHOCTI. basucHuM migxomoMm
110 po30yJOBH MicCIsl Ta POJIi eKOHOMIYHOI CTIMKOCTI MiANIPUEMCTBA € HOTO BiIHOIIECHHS B LIIOMY JIO CTAIOr0 PO3BHTKY. Pe-
3yJIBTAaTH y3araJbHEHHS JITepaTypHUX JOKEPEIN 3 JOCIIHKyBaHOI IPOOIEeMaTHKH JO3BOJIMIN aBTOPY BUOKPEMHUTH OCOOJIMBHI
HaIpsIMOK BHBYEHHS KaTeropii «eKOHOMIYHA CTIHKICTB», NPUXHIBHUKH SIKOTO aKIEHTYIOTh yBary Ha XapakTePHHX O3HaKax
MiAMPUEMCTBA SIK CKIIAIHOI COIiaIbHO-eKOHOMIUHOI Ta TEXHIKO-TEXHOJIOTIUHOI BIIKPUTOT CUCTEMH, IO TMOETHYE Pi3Hi, aye
B3a€EMOJIi04i MK c000I0 CTPYKTYpu. BiAmoBigHO [0 HBOro MigXOAdy, IIO iACHTU(IKOBAHUK aBTOPOM SIK CTPYKTYPHO-
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KiOepHETHYHHI, EKOHOMIYHA CTifKiCTh BU3HAYAETHCS AWHAMIYHOIO BIAMOBIAHICTIO OCHOBHHUX BHYTPIIIHIX MapaMeTpiB CHC-
Temu (MANPUEMCTBA) CTaHy 30BHILIHBOTO CEPEeIOBHIIA, 1110 3a0e3mneuye iHoro epekTuBHE (YHKLIOHYBaHH B yMOBaX MiHJIH-
BOCTI Ta HeBH3HAUeHOCTI CHCTEMaTH3YI0Ul KITIOYOBI JETEPMiHAHTH €KOHOMIYHOI CTIMIKOCTI, 10 PE/ACTaBIICHI HAa CHOTOMHI Y
HAayKOBOMY IPOCTOPi (3OATHICTH 10 caMo30eperkeHHs, (pyHKIIIOHYBaHHS, CTa0ITFHOTO PO3BUTKY, 30€PEIKEHHS Mpale31aTHO-
To CTaHy), aBTOp 00’€aHye iX CIUIBHHM 3HAMEHHHUKOM - 30amuicmio nionpuemcmea 0o icmysanns (Bif JaT. exsisten-
tia/existentia). ApryMeHTOBaHa y HayKOBIif JIiTepaTypi aHAJIOTIS MiIPUEMCTBA 3 )KUBUM OPraHi3MOM JIO3BOJISIE€ BiI3HAUUTH,
110 HOro iCHyBaHHS Mae€ BITAJIILHUIT XapakTep (Bif JaT. vita — XUTTS), BiJIIIOBIJHO, €EKOHOMIUHY CTIHKICTh IOLIIBHO PO3IJIs-
JaTH KPi3b MPU3MY JKHTTEIISUTBHOCTI, [0 TPAKTYETHCS K CKJIAJHUIH KOMIUICKC B3a€MO/Iill CHCTEMH i3 30BHIIIHIMH YMOBaMUu;
BU3HAYCHHI CIOCiO 3/iMiCHEHHSI Ta MiATPUMYBaHHS MEBHUX YMOB Ta BHIIB [IisUTbHOCTI. ICHYIOUM MiIXOAN PEMpe3eHTYIOTh
EKOHOMIYHY CTIMKICTH IiJNIPHEMCTBA HEPEBAKHO KPi3b MPU3MY TEIEPIlIHBOrO 4Yacy, OPIEHTYIOUHCh HA JOCSATHYTI MOTOYHI
3HA4YEHHS MPIOPUTETHUX MapaMeTpiB (IIATHKOCHPOMOKHICTE, pUOYTKOBICTh, €KONOTIYHICTh, JOCSITHEHHS IIIJICH, CTPYKTypHa
LUTICHICTB, TOCTaTHICTH/IOCTYIHICTE pecypciB, 30allaHCOBAaHICTh PECYPCiB, OpraHizamiiiHa BiAMOBIAHICTH TOIIO). Binmosia-
HO, CHCTEMHICTh 1 KOMIUIEKCHICTB JTOCTIKEHHS €KOHOMIYHO1 CTIHKOCTI cy0’€KTiB TOCIIOIapIOBAaHHS, Ha JyMKY aBTOpa, MOXeE
OyTn 3a0e3redeHa BUKIIOYHO Ha OCHOBI Kay3aJbHOTO MiAXOMy, SIKUH 3JaTHUH HiBEITIOBAaTH JIOKAJIBHICT ICHYIOUNX MOTILIIB
Ta chOpMyBaTH TEOPETHYHI OCHOBU (DYHIAMEHTAILHOTO XapakTepy. [IpHHINIIOBA MO3HILIs aBTOpA IOJSArae B TOMY, LIO 3a-
Oe3nedeHHsI CTIHKOCTI, € He 00POTHOOKO 3 (haKTOpaMH, a CBOEYACHOIO Ta BIAMOBIIHOI PEAKIIEI0 HA 3MIHH YMOB TOCIIOIApPIO-
BaHHS, SIKI 3]1aTHI OPYLIUTH 3BUYaliHe (DYHKIIOHYBaHHS KOMIIaHii Ta IPUBECTH 10 HETaTUBHUX HACIIIKIB.

KirouoBi ciioBa: ekoHOMivHa CTIHKICTh, CTanuil PO3BUTOK, KOHLEMILsI, Kay3aJbHUH MiIXiA, CTPYKTYpHO-KiOepHEeTHYHUI
HiJXiz, JIoriKa, mapaMeTpH, MpudyToK, pe3ysibTaT, pecypcu, BUPOOHUIITBO

TIonomapenko T.B. Ilytu obGecrieueHrs dJKOHOMHUYECKON YCTOHUYNBOCTH MPEATIPUATHS

HecMoTpst Ha TO, Y4TO CETOMHS IOHATHE «IKOHOMUYECKAsl YCTOWYMBOCTDY M «00ECIeYeHHEe SKOHOMHYECKOH YCTOHYMBOCTH
MPENPUSITHS YKE JOCTATOYHO PACIIPOCTPAHEHO B SKOHOMHYECKOW MPAKTHKE MPEANPUITHH, OJHAKO IpobiieMa ompeene-
HHSl 9KOHOMUYECKOH yCTOMYUBOCTH HPEANPUATHIT 10001 GOpMBI COOCTBEHHOCTH KaK KaTerOPHH yIPaBIeHYECKOro IpoLec-
ca 1o ee 00ECIeyeHUIo OKa HUCCIIe0BaHa HEJOCTaTOUHO. AKTYalbHOCTh NMPoOiIeMbl 00eciedeHHsT IKOHOMUUECKOH YCTOMH-
YMBOCTH MPEANPUITHS 00yCIIOBICHa COBPEMEHHOM CUTYyallMel PIHOYHON SKOHOMHKH U XapaKTEePU3yeTCs AHHAMHYHOCTBIO
OKpY’KalolLlell Cpesibl, BHICOKUM YPOBHEM HEOIPEJIEICHHOCTH, KECTKOM KOHKYpEHIHEeH 1 pa3HooOpa3ueM puckos. Penienue
JAHHOM 3a/1auM COCTABIISAET aKTyalIbHOCTb paboThl. Ee 11elbio ABIAETCS UCCIIeJOBaHNE KOMIUIEKCHOTO TI0X0/1a OIpeIeIeHUs
u obecrieyeHsI SKOHOMHYECKOH YCTOMYMBOCTH MPEATIPUATHI Pa3UYHBIX OTpacieil HapOoJHOTO Xo3siicTBa H HopM codCT-
BeHHOCTH. KOHLENIM SKOHOMHYECKOW YCTOWYMBOCTH HPEINPHUITHS B CBOCH OCHOBE YAaCTHYHO HECET DJIEMEHTHI JPYTHX
6oJiee U3BECTHBIX U yCTOSBIINXCS KOHIEHIHUH, TAKUX KaK: YCTOHYNBOE Pa3BUTHE, SKOHOMHUKO-COLIMAIbHASL OTBETCTBEHHOCTb,
TEOPHsI OTBETCTBEHHBIX CTOPOH U TEOPHs MPEANPHHUMATEILCKON TOJOTYETHOCTH. Ba30BbIM MOJX0I0OM K Pa3BUTHIO MECTa U
POJIH SKOHOMHYECKON YCTONYMBOCTH HPEANPHUSTHS SIBJISCTCS €r0 OTHOIICHHE B [IEJIOM K YCTOHYHBOMY pa3BHUTHIO. Pe3yibra-
ThI 000OIICHHS JTIUTEPATYPHBIX HCTOYHHKOB 110 MCCIIEAYeMON NPOOIeMaTHKE MO3BOJIMIM aBTOPY BBIICIUTH 0CO00E HAIpaB-
JICHUE M3Y4YEHMS KaTerOpHU «3KOHOMMYECKAsl YCTOHYHBOCTB», CTOPOHHMKH KOTOPOTO aKLEHTHPYIOT BHUMaHHME Ha Xapak-
TEPHBbIX NPU3HAKAX MPEINPUATHS KaK CIOXKHON COLMAIbHO-?3KOHOMMUYECKON M TEXHUKO-TEXHOJIOTHYECKOW OTKPBITONW CHCTE-
MBI, 00BETUHAIONICH pa3HbIe, HO B3aMMOJCHCTBYIOMINE MEXAY C000# CTpykTypbl. COrjacHO 3TOMY IMOIXOXY, KOTOPBIH
UACHTUGUIMPOBAH aBTOPOM KaK CTPYKTYPHO-KHOCPHETHYCCKUH, SKOHOMUYECKas YCTOWYMBOCTD OIPEAENSCTCs JAMHAMHYC-
CKHM COOTBETCTBHEM OCHOBHBIX BHYTPEHHHX MapaMeTPOB CHCTEMBI (IIPEAIPUATHS) COCTOSHUS BHEIIHEH cpeibl, obecreyn-
BaeT ero 3¢ dexTuBHOE (HYHKIMOHUPOBAHUE B YCIOBHSAX M3MEHUYMBOCTH M HeompeaeieHHOCTH. CHCTEMaTH3HPYOIIHE KITFO-
YEBBIC ICTCPMHHAHTBI SKOHOMHYECKOH YCTOWYHBOCTH, KOTOPBIC MPEACTABICHBI HAa CETOJHS B HAYYHOM MPOCTPAHCTBE (CII0-
COOHOCTH K CAMOCOXPaHEHUIO, (hyHKIMOHHPOBAHHIO, CTAOMIIBHOMY Pa3BUTHIO, COXPAHEHUIO PabOTOCIIOCOOHOTO COCTOSIHUS),
aBTOp O0OBEenMHAET HX OOIMM 3HAMEHATEJIeM - CHOCOOHOCTBIO NPEANPUATHS K CYIIECTBOBaHMIO (OT JaT.
Exsistentia/existentia). ApryMEeHTUPOBaHa B HAY4HOI JIMTEpaType aHAJIOTHs NPEAIPHATUS C )KUBBIM OPraHU3MOM I103BOJISCT
OTMETHUTB, YTO €ro CYIIECTBOBAHHE UMEET NPUBETCTBEHHBII Xapakrep (0T yat. Vifa - ®U3Hb), COOTBETCTBEHHO, SKOHOMHYE-
CKYIO YCTOMYMBOCTH LI€IECO00Pa3HO paccMaTPUBAaTh CKBO3b NPU3MY XKHU3HEACATEIBHOCTH, YTO TPAKTYETCS KaK CIOXKHBI
KOMILJIGKC B3aMMOJCHCTBHII CHCTEMBI C BHEIIHUMHU YCJIOBHSIMH; OINpPEICICHHBIH CIOCOO OCYIIECTBICHHUS M IOJJCPKAHUSL
OIPE/ICTICHHBIX YCIOBHUIM M BUAOB AeATENbHOCTU. CyLIECTBYIOLIME TTOJX0/bl NPEICTABISIOT SKOHOMHYECKYHO yYCTOHYHBOCTD
MPENPUSTHS PEHUMYILECTBCHHO Yepe3 MPH3MY HACTOSIIETO0 BPEMEHH, OPUEHTUPYSCh HAa JOCTHKEHHH TEKYLIHMX 3HAYCHHI
HPHOPUTETHBIX [TAPaMETPOB (ILIATEKECIIOCOOHOCTD, MPUOBUIBHOCTD, SKOJOTHYHOCTD, JOCTHKCHHS LeeH, CTPYKTypHasl 1ie-
JIOCTHOCTB, JOCTaTOYHOCTH/IOCTYITHOCTH PECYpCOB, COAIaHCHPOBAHHOCTh PECYPCOB, OPraHU3AlMOHHAsI COOTBETCTBHE T.1.).
COOTBETCTBEHHO, CHCTEMHOCTh M KOMIUIEKCHOCTb MCCJICJIOBAHHS 3KOHOMUYECKOH yCTOHYMBOCTH CYyOBEKTOB XO03siHCTBOBA-
HM$, 10 MHEHMIO aBTOpa, MOXKET ObITh 00ecIeueHa TOJILKO Ha OCHOBE Kay3aJbHOTO I10X0/1a, KOTOPbIH CIIOCOOEH HUBEIUPO-
BaTh JIOKAIBHOCTH CYIIECTBYIOIIUX B3MVISIOB U CHOPMHUPOBATH TEOPETHYECKUE OCHOBBI (YHIAMEHTAJIbHOTO XapakTepa.
[IpuHnmnuansHas TO3UIMA aBTOpa 3aKIIOYACTCA B TOM, YTO 00eCleueHHEe YCTOMYMBOCTH SIBIIsieTCss He O0pb0OH ¢ (akTopa-
MH, @ CBOGBPEMEHHOI M COOTBETCTBYIOLICH peakleil Ha U3MCHEHHUs YCIOBHI X03siCTBOBaHMUS, KOTOPBIC CIIOCOOHBI Hapy-
mUTh 06bIYHOE (PYHKIMOHUPOBAHKUE KOMITAHUH M TIPUBECTU K HETaTUBHBIM ITOCIICICTBHSM.

KiroueBble €j10Ba: SKOHOMHYECKAs! YCTOWYHBOCTD, YCTOMYUBOE Pa3BUTHE, KOHIICMIHS, Kay3aJlbHbIH MOAXO0M, CTPYKTYpHO-
KHOCPHETHYECKUIT OIXO/, JIOTHKA, IIAPAaMETPbI, IPHOBLIb, PE3YJIbTAT, PECYPChI, IPOU3BOICTBO

Ponomarenko T.V. Methods of ensuring economical stability for enterprise

Nevertheless , the concept of "economic stability" and "ensure the economic viability" is a fairly common in economic enter-
prises practice today, but problem of determining the economic viability of any ownership form as management process cate-
gory is not studying enough. Actuality of ensuring economical stability problem caused by the current situation of the mar-
ket economy which characterized by dynamic environment, high level of uncertainty, tough competition and a variety of
risks. Solving this problem is topicality. Its aim is studying a comprehensive approach the definition and ensuring economic
stability of enterprises in various sectors of the economy and ownership. The concept of economic stability at its core partly
has elements of other more well-known and well-established concepts such as sustainable development, economic and social
responsibility , the of responsible parties theory and business accountable theory.Basic approach to expansion place and role
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of economic stability is its attitude in general towards sustainable development. Summarizing results of literary sources from
the studied problems allowed the author to single out a special study direction category of "economic stability", the propo-
nents of which focus on specific features of the enterprise as a complex socio-economic and technical-technological open
system that combines different but interacting structures. According to this approach, identified by author as structural cyber-
netic, economic stability is determined by the dynamic compliance parameters of the main internal (company) the state of the
environment, ensuring its effective operation in terms of variability and uncertainty. Systematizing key determinants of eco-
nomic sustainability that represented today in the scientific space (capacity for self-preservation, operation of sustainable
development, preservation of working conditions), the author combines their common denominator - the ability of the enter-
prise to exist (from the Lat. Exsistentia/existentia). Argued in the scientific literature analogy companies with living organ-
isms could note that its existence has vital character (from the Lat. Vita - life), respectively, economic stability should be
considered in the light of life, which is interpreted as a complex set of interactions of the system with external conditions; and
certain way of maintaining certain conditions and activities. Existing approaches represent the economic stability of the en-
terprise mainly through the prism of the present, focusing on the current values achieved priority settings (solvency, profit-
ability, environmental friendliness, the objectives, structural integrity, sufficiency/availability of resources, balance resources,
organizational compliance, etc.). In accordance, consistency and comprehensiveness research of economic stability entities,
according to the author, can be achieved only on the basis of the causal approach that is able to neutralize the locality of the
existing views and form the theoretical basis of fundamental nature. The fundamental position of the author is that the main-
tenance of stability, is not combating factors, but this is timely and appropriate response to changes in economic conditions
that could affect the normal operation of the company and lead to negative consequences.

Keywords: economic stability, sustainable development concept, causal approach of structural and cybernetic approach,
logic, options, profit, results, resources, production.
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Ilomor C.0., MakcumoBa LI., €pina 0.0. Y10CKOHAJICHHS CUCTEMH OILIHKHA C€KOHOMIUHOI ¢(peKTUBHOCTI BiAOIiiKK 3a1i3-
HHX PyJ B KOMIT'IOTEPHUX CUCTEMaX MOJICIIOBAHHS 1 yIIPABIiHHA IIPOSKTaMH MaCOBHX BUOYXIB

OpHi€ero 3 aKTyaJbHUX 3a/1a4, sIKa BUHUKAE HA MiJIPUEMCTBI y MPOLEC] MiArOTOBKY MPOCSKTIB MAaCOBUX BUOYXIB IPHU Iia3eM-
Hiif po3pobLi 3ami30pyIHUX POMOBHIL € SKOHOMIiYHA OIiHKa 1X edexTuBHOCTI. st po3B’s3aHHs Li€l 3a7a4i HA JaHUH Yac
PO3po0IeHO 6araTo KOMI IOTEPHUX CHCTEM MOJAECTIOBAHHS MpoLecy BinOiKu pyau A BU3HAUCHHS ONTUMAJIbHUAX TEXHIKO-
E€KOHOMIYHHX MapaMeTpiB MPOEKTIiB 3AIMCHEHHS BiAOIMKH. AKTyalbHICTh PO3B’sI3aHHS i€l 3a7a4i 00yMOBJIEHA THUM, IO €KO-
HOMIUHI pe3yJibTaTH i eEeKTUBHICTE Oypo-BHOYX0BOI BiIOIHKM Py CYTTEBO BILIMBAIOTH Ha XapaKTEPUCTUKH 1 pe3ybTaTH
BCIX TPOIIECIB, sSIKi BUKOHYIOTBCS ITICIIs BiOiliKH, a came: pyIHUKOBUH TPaHCIOPT, MigiHoM BHI0OYTOI pyIHOI Macu Ha 3eMHY
HOBEPXHIO, 11 mepepoOka/30arayeHHs y TOBapHy 3aJi30pyAHY NPOAYKLi0. Y KIHIIEBOMY PaXxyHKY BCE Lie CYTTEBO BIUIMBAE Ha
€KOHOMIYHI ITOKa3HUKH BCHOT'O MPOLECY MiJ3eMHOI po3po0KH, a 0cOOJIMBO Ha cOOIBapTiCTh BUAOOYTKY Ta NPUOYTOK TipHHU-
4om00yBHOTO TiAnprueMcTBa. bypo-BuOyxoBa Binbiiika 3ai3HHX OPYJ € OJHHMM 3 HaHOLIbII BapTICHUX MPOLECIB MiA3eMHOT
po3poOKH, alpKe BUTpaTH Ha i1 3pificHeHHs nocsratots 40-60 % Bin cobiBapTocTi BUnoOyTKy pyaHoi Macu. Ha nanuii yac
TP TIPOEKTyBaHHI Oypo-BHOYX0BOI BiZOIIKM 3aCTOCOBY€EThCS HEIOCKOHANIA CHCTEMa il €KOHOMIYHOI OIHKH, OCOOIHBO y
MTUTaHHSAX BU3HAYCHHS CKOHOMIYHMX MOKAa3HHKIB. ABTOPaMH yJOCKOHAJEHA ISl CHCTEMa 33 PaXyHOK BEICHHS HOBUX MOKa3-
HUKIB, SIKI MalOTh €KOHOMIUHMH xapakrep. HeoOXinHICTh po3mUpenHs i€l cucreMu o0yMOBJIeHa THM, IO Oypo-BHOyXoBa
Bif0ipka pyu — IIe TeXHOJOTIYHO CKJIaJHUII IPOIlec, 10 3aJeXKUTh Bi 6aratbox (akTopis, sIKi M0 PI3HOMY BIUIMBAIOTH Ha
€KOHOMIYHI pe3yJIbTaT Horo peanizauii. ToMy Ui KOpeKTHOI OLIHKK epeKTHMBHOCTI 3iHCHEHHs BinOiliku HeoOXiaHa po3ra-
Jy)xeHa GararonapaMeTpuyHa CHCTeMa OLHKH, siKa BifoOpakae pi3Hi CTOPOHH ii BUKOHAHHS. ABTOpaMH pO3pOOIEHHN psij
HOBHX TOKa3HHUKIB, sIKi XapaKTepH3yIOTh CKOHOMiYHY e()eKTHBHICTh BigOiiiku Ha OCHOBI aHaji3y mporecy GOopMyBaHHS IiH-
HOCTI, SIKy OTPUMY€ TipHHYOH00YBHE MiAMPUEMCTBO, K Pe3yJIbTaT BifOiliku OanaHcOBOro 3anacy pyau. Po3pobiieHi mokas-
HUKH TaKOX BiOOpakarOTh CIiBBIOHOIIECHHS M c(hOpPMOBAHOIO IIIHHICTIO 1 BUTpaTaMH Ha 31 CHEHHS BiIOiiKM Ta BTpaTa-
MU LIHHOCTI, SIKi CIIPUYHUHSIOTHECS K 00 €KTHBHUMH (PaKTOpaMH, Tak i HEOCTATHHO ¢(PeKTUBHUMH TEXHIYHHMH, TEXHOJIOTI-
YHUMH 1 OpraHi3aniifHIMHU pIICHHSIMH, SKi MOXKYTh OyTH NMPUITHATI Ha eTari po3poOKH NPOEKTIB MACOBUX BHOYXIB. Y IOCKO-
HaJICHA aBTOpaMH CHCTeMa Hagae MOXKIMBICTh 3/IHCHEHHS OUIBII MOBHOTO 3a (h)aKTOpaMH MOJEIIOBAHHS IIPOLeCy BiXOINKU
PYA 1 KOPEeKTHOI Ta TINOOKOI eKOHOMIYHOI OIHKY e(heKTUBHOCTI Oypo-BHOYXOBHX poOiIT i BHOOpY HaWOLIBII parioHaTBHIX
HPOEKTIB iX 3AiHCHEHHS y KOHKPETHUX TiPHUYOTEXHIYHHUX | EKOHOMIYHHX yMOBaX po3poOKH 3amaciB 3aji3HUX PyII.

Kuro4oBi ciioBa: ripau4o100yBHE i IIPHEMCTBO, CKOHOMIUHA OIiHKa, €()EeKTHUBHICTb, BifI0iiiKa, 3aIi3Hi Pyad, KOMIT IOTCpHE
MOJICIIIOBaHHS, CHCTEMa, YIPABJIiHHS IPOSKTaMU

IMonoB C.0O., Makcumona U.A., Epuna O.0. YcoBepuieHCTBOBaHHE CHCTEMBI OLICHKH dKOHOMHYECKOW 3ddexTruBHOCTH
OTOOIKH JKEJIE3HBIX PYZ B KOMIIBIOTCPHBIX CUCTEMAX MOJCIUPOBAHUS U YIIPABICHHS IIPOSKTAMU MAaCCOBBIX B3PHIBOB

OnHOM U3 aKTyaJIbHBIX 33/1a4, KOTOpas BO3HHKACT Ha MPEANPHATHH B HPOLECCE MOATOTOBKU MPOSKTOB MAaCCOBBIX B3PHIBOB
IIpU MOA3EMHON pa3paboTKe jkeNIe30pyJHBIX MECTOPOXKICHUH €CTh SKOHOMHIYECKas OleHKa uX ¢ dektuBHOCTH. 1 pemte-
HUSI 3TOHM 3aaud Ha JaHHOE BPeMs pa3padOTaHO MHOT'O KOMITBIOTEPHBIX CHCTEM MOJCIHPOBAHUS Ipoliecca BiIOIKH pyb
JUISL OTIPEICJICHUS] ONTUMAJIBHBIX TEXHHKO-DKOHOMHUUYECKUX MapaMeTPOB MPOEKTOB OCYIIECTBICHHS! OTOOMKU. AKTYalbHOCTh
pelIeHus 3TOH 3a1a4u 00yCIIOBIIEHA TeM, YTO IKOHOMHUYECKHE Pe3yNbTaThl H 3P QEeKTHBHOCTE OyPOB3PHIBHOM BiOIHKN Py bl
CYILIECTBCHHO BIIMSIOT HA XapaKTEPUCTHKU M PE3YJIbTAThl BCEX MPOLIECCOB, KOTOPBIE BHIOIHAIOTCS MOCIe 0TOOMKH, a MMEH-
HO: PYAHHUKOBBIH TPaHCIOPT, MOJABEM AOOBITOI PYAHOH Macchl Ha 3€MHYIO NOBEPXHOCTb, €¢ IepepaboTka/oboraiieHue B
TOBAapHYIO JKEJIE30PYAHYIO NMPOIYKLHI0. B KOHEYHOM cueTe BCE ATO CYLIECTBEHHO BJIMSET HA SKOHOMHYECKHE MOKa3aTeln
BCETO0 Mpolecca NOA3eMHON pa3paboTKH, a 0cOOEHHO Ha ce0ECTOMMOCTh TOOBIYH U PUOBLIH TOPHOIOOBIBAIOIIETO PEIIPH-
atus. BypoB3peIBHAs 0TOOKA JKEJIC3HBIX OPY SABIISETCS OJHUM M3 Hanbojee CTOMMOCTHEIX ITPOLECCOB MOA3eMHOHN pa3pabo-
TKH, BeJlb pacXoJbl Ha ee ocymecTsieHue gocturaiotr 40-60 % ot cebecronmocty no0sran pyaHoi Maccel. Ha manHoe Bpemst
HPY IPOSKTUPOBAHUH OYPOB3PBHIBHON BifOIMKN MPUMEHSIETCS] HECOBEPILEHHAsI CHCTEMa ee SJKOHOMUUECKOW OLIEHKH, 0COOCH-
HO B BOIIPOCaxX ONPEJeNICHUs] SKOHOMUYECKHX IOKa3aTeNleil. ABTOpaMH YCOBEPILICHCTBOBAaHA 3TA CUCTEMa 3a CUET BEICHUS
HOBBIX IOKa3aTesel, KOTOpbIe UMEIOT 9KOHOMUYECKUi xapakTep. Heo6XoauMocTh pacipeHus 3Toi CHCTEMBI 00yCIIOBIIeHA
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TEM, 4TO OypOB3pbIBHAS OTOOPKA PYZBI - 3TO TEXHOJIOTMYECKU CIIOXKHBIN MPOLIECC, 3aBUCAIIMI OT MHOTHX (haKTOPOB, KOTO-
pbl€ 110 Pa3HOMY BIHUSIOT Ha SKOHOMHYECKHE Pe3yJIbTaThl ero peaansanuu. [1o3toMy Uit KOppEeKTHON OLeHKU 3B PEKTUBHO-
CTH OCYILIECTBJICHHsI OTOOIKH HeoOXoquMmasi pa3BeTBICHa MHOTrONapaMeTpH4ecKas CUCTeMa OLICHKH, KOTopas OToOpakaeT
pa3HbIe CTOPOHBI €€ BHIONHEHHUS. Pa3paboTaH psili HOBBIX [IOKa3aTeNeH, KOTOPhIE XapaKTEepH3yIOT SKOHOMUYECKYIO dddek-
THBHOCTh OTOOMKH Ha OCHOBE aHajM3a mHpolecca GOPMUPOBAHMS LICHHOCTH, KOTOPYIO IHOJIy4aeT rOPHOAOObIBatOLICe TIPE-
MPUSATHE, KaK pe3yJIbTaT 0TOOHKH OaaHCOBOro 3amaca pyasl. Pa3paboTaHHbIC NOKA3aTENH TAK)KE OTOOPAKAIOT COOTHOLICHHE
MeXIy chOpMHUPOBAHHON LIEHHOCTHIO U PACXOJaMH Ha OCYILCCTBIICHHE BiIOIKM M MOTEPSAMHU IEHHOCTH, KOTOPHIC BICKYTCSI
KaK OOBEKTHBHBIMH (DaKTOpaMH, TaK M HEIOCTATOYHO I(P(HEKTHBHBIMH TEXHHYCCKUMHU, TEXHOJIOTHYCCKUMH U OpraHH3alli-
OHHBIMHU PELICHUSAMH, KOTOPbIE MOTYT ObITh IIPHHSATHI HA 3Tale Pa3padOTKH IIPOSKTOB MACCOBBIX B3PHIBOB. Y COBEPIICHCTBO-
BaHHAas aBTOPaMH CHCTEMa IPEJOCTaBIISAET BO3MOJKHOCTb OCYIIECTBJICHUS GoJiee MOJIHOro 3a (akTOpaMH MOJECIMPOBAHUS
nporiecca OTOOMKH Py M KOPPEKTHOH | ITyOOKOH SKOHOMHUYECKON OLEHKH 3()()EKTHBHOCTU OYPOB3PBIBHBIX Pa0OT M BBIOO-
pa HanboJjee palOHAIbHBIX HPOSKTOB UX OCYILECTBICHUS B KOHKPETHBIX TOPHOTEXHHYECKHX M SKOHOMHYECKHX YCIOBHSX
Pa3pabOTKHU 3aMacoB KEJIE3HBIX PYI.

KiroueBble ¢10Ba: TOpHOA00BIBAOLICE NPEANIPUATHE, IKOHOMHYECKas! OLCHKa, 3QPEKTUBHOCTD, 0TOOMHKA, JKeJIC3HbIC PYIHI,
KOMIIBIOTEPHOE MOJICIIHPOBAHKE, CUCTEMA, YIIPABICHHUE IPOCKTAMH

Popov C. O., Maximova LI., Erina O.0. Improvement of the system of estimation of economic efficiency of or6oiiku of
iron-stones in the computer systems of design and management the projects of mass explosions

One of actual tasks, which arises up on an enterprise in the process of preparation of projects of mass explosions there is an
economic evaluation of their efficiency at underground development of iron-ore deposits. For the decision of this task on this
time many computer systems of design of process of Bin6iiiku of ore are worked out for determination of optimal Texauko-
SKOHOMHYECKUX parameters of projects of realization of otOoiiku. Actuality of decision of this task is conditioned by that
economic results and efficiency of brown-explosive Bin6iiiku of ore substantially influence on descriptions and results of all
processes which are executed after or6oiiku, namely: mine transport, getting up of the obtained ore mass on an earthly
surface, her processing/of enriching in commodity iron-ore products. In final analysis all of it substantially influences on the
economic indicators of all underground development process, and especially on the prime price of booty and income of
mining enterprise. Brown-explosive ot6oiika of ferrous opyn is one of the most cost underground development processes, in
fact charges on her realization arrive at 40-60 % from the prime price of booty of ore mass. On this time at planning of
brown-explosive BinOiiiku the imperfect system of her economic evaluation is used, especially in the questions of
determination of economic indicators. Authors are improve this system due to the conduct of new indexes which have
economic character. The necessity of expansion of this system is conditioned by that brown-explosive BinOipka of ore is
technologically a difficult process, which depends on many factors which on pasnomy influence on the economic results of
his realization. Therefore for the correct estimation of efficiency of realization of or6oiiku the necessary is ramified MHOTO-
napamerpuueckas system of estimation which represents different parties of her implementation. By authors the worked out
row of new indexes, which characterize economic efficiency of BinOiiiku on the basis of analysis of process of forming of
value which is got by a mining enterprise, as a result of or6oiiku of balance supply of ore. The worked out indexes also
represent a betweenness by the formed value and charges on realization of Bin6iiiku and losses values, which are drawn by
both objective factors and effective not enough technical, technological and organizational decisions which can be accepted
on the stage of development of projects of mass explosions. The system improved by authors gives possibility of realization
of more complete after the factors of design process of orGoiixu of ores and correct and deep economic evaluation of
efficiency of brown-explosive works and choice of the most rational projects of their realization in the concrete ropHoTexHH-
yeckux and economic terms of development of supplies of iron-stones.

Keywords: mining enterprise, economic evaluation, efficiency, or6oiika, iron-stones, computer design, system, management
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Mimyxk €.B., Yaaa C.B. Po3po6ka nporecHo-0pi€eHTOBaHOI CTPYKTYpH YIPaBIIiHHS Ha MPOMHCIOBHX MiIPHEMCTBAX
Po3risiHyTO Ta MpoaHaTi30BaHO HAYKOBI MOTIISIIM Ha HOHSATTS «OPTaHi3aIlifHOI CTPYKTYPH, IO CHPHUSIE YCBIOMIICHHIO HOTO
CYTHOCTi. Y IOCKOHAJICHO HAIPSIMH, SIKUM Ma€ BiJIIOBIJaTH OpraHi3aliiiHa cTpyKTypa MiJIPHEMCTBA, 0 OyIy€e CBOIO CHCTe-
My YHpaBIIiHHS 3TiIHO IPOLECHOTO MiAX0My, BU3HAYCHO OCHOBHI (DYHKIIIT Ta 3aBIAaHHS SIKi MAalOTh BUKOHYBaTH OpraHizariiHi
CTpYyKTypH. Po3poGiieHo pekoMeHaawil it MeHeIKepiB IPOMHUCIOBUX HiJIPHEMCTB OO0 MOOYA0BH ONTUMAIBHOI CTPYK-
TYpH YIpaBIIiHHS HUMH. TE€OPETHYHOIO Ta METOAOJIOTIYHOIO OCHOBOIO JIOCHIDKEHHS € (pyHIaMeHTaJIbHI T0JI0XKEHHS Y Tays3i
Teopii ynpaBiiHHS FipHUY0J00YBHUMH MiJNPUEMCTBAMH, SIKi BUCBITJICHI B HAYKOBHX IMpAISX BITUYM3HIHHX Ta 3apyODKHHX
BueHHX. OOrpyHTOBaHa HEOOXIHICTH 3aCTOCYBaHHS (YHKIIOHATBHA MOJIEINI YIPaBIiHHS [PHAY000yBHOTO MiIPHEMCTBA,
sKa CHpHsI€ ONTHMI3allii Ta MIBUILCHHIO eEeKTUBHOCTI (DyHKIIOHYBaHHS MiANPHEMCTBA B IiJIOMYy. ba3oBUMH CKIaJOBUMH
MOJIeITi €: OpraHi3aliiiHa, mpouecHa, iHpopMmamniiiHa Ta ¢pyHKIioHansHa. KokHa 3 HUX BiINOBiZae MEBHIl cTamii omepamiitHo-
TO IUKIIy Ta AONOBHIOE iHITy. OcoONMNBY yBary NpHAiILeThesl GopMyBaHHIO iH(GOpMaIiiHOT 6a3u (yHKIIOHYBaHHS OOJIIKO-
BO-aHAIITHIHOI CHCTEMH MPOMHCIIOBOTO IiJIIPHEMCTBA. 3allpOIOHOBAHO Mi/IXi]] 1010 CTBOPEHHS OpraHi3amiiiHol CTPyKTypH
HiIPHEMCTBA, OCOOIMBO SKIIO 10 HOTO CKJIAJy BXOITH BiJOKpEMIJICHI (TepUTOpiajbHO Ta (yHKLIOHAJIBHO) CTPYKTYpHI
nizpo3nii. BakimBo BHKOPHCTOBYBaTH MoeAHAHHS (YHKI[IOHAIBLHOTO i MPOLIECHOrO IiJXO0y, HOIIUPIOBATH Cepel] KepiB-
HHKIB CTPYKTYPHHX HiIPO3Ii/IiB METOIMYHI PEKOMEHIALIT 1010 PHHIIMIIB TOOYI0BU TAKUX CUCTEM, & TAKOXK KOHTPOJIIOBA-
TH BUKOHAHHS1 OCHOBHUX BHUMOT ILI0/I0 TT00YIOBH ONTHMAJIBHUX CTPYKTYP yIpPaBIiHHS.

Moro BrpoBamKeHHs J03BOIISE GE3MEPEIIKOIHII aaTarlil 10 BIPOBAKCHHS CHCTEMH yIIPABIIHHS Yepe3 MPOIECH, a TAKOK
aBTOMATH3aIi]l yPaBIiHHA AISUTBHICTIO HiampueMcTB. Ilporec cTBOpEeHHs opraHi3auiiHUX CTPYKTYp YHpaBIiHHS 3aiiMae HEe
3HAUHy KiTBKICTH poOOYOro yacy, IpoTe pe3ysbTaT MaTHME NO3HTHBHUH BIUIMB, HAaBITh 3Ba)KAIOWHM Ha MOXKIMBI 3MIHH y
CTPYKTYPI 1 YMCEIBEHOCTI IEPCOHAITY MiAIPUEMCTB.

KorouoBi ciioBa: opraHnizauiiiHa CTpyKTypa, MiXKHApOIHI CTaHIAPTHU SKOCTi, CUCTEMa YIPaBJIiHHI, FpHUY0J00yBHI HiIpH-
€MCTBA; CHCTEMHE YNpPaBJIiHHS; 0a30Bi MigPO3IUIH; CTPYKTypa ympasiiHH; structure of management; nmpouecHui miaxin,
6i3Hec-porecu.
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Mumyk €.B., Yamas C.B. Pa3paboTka nporecCHO-OpUEHTHPOBAHHOI CTPYKTYpbI YIPABICHHUSI HA MPOMBIILIICHHBIX MPE-
HPHUATHAX

PaccMOTpEHBI U NPOAHAIM3UPOBAHBI HAYYHBIC B3Il HA IOHATHE «OPraHU3AL[MOHHOW CTPYKTYPBD», YTO CIOCOOCTBYET
OCO3HaHHUIO €r0 CYLIHOCTH. Y COBEPIICHCTBOBAHHBIC HAMIPABJICHHUS, KOTOPBIM J0DKHA OTBEYATh OPTaHU3aLMOHHAs CTPYKTypa
MPENPUSTHS, CTPOUT CBOKO CHUCTEMY YIIPABJICHHS COIJIACHO MPOLECCHOTO IOJIXO0/A, OIPEACIICHBI OCHOBHBIC (YHKIHH U
3a/1a4l KOTOPBIC JTOJDKHBI BBINOJHITH OPraHM3allMOHHBIC CTPYKTYpbl. Pa3paboTaHbl peKOMEHAAUNH Il MECHEKEPOB IIPO-
MBILLICHHBIX MPEINPUSITHIA OTHOCUTEIIBHO IOCTPOCHHUS ONITUMAIIBHOM CTPYKTYPBI YIIPABICHHS HUMH.

TeopeTHueckoil 1 METOI0IOTHYECKON OCHOBOM HCCIICI0OBAHUS SBISIOTCS (DYHIAMEHTAIIBHBIC MTOJOXKEHHUS B 00JIACTH TEOPUH
YIpaBIeHHUs TOPHOIOOBIBAIOIIMMH PEANPUATHAMH, KOTOPBIC OCBEIIECHbI B HAYYHBIX TPYJaX OTCYECTBEHHBIX U 3apyOemHbIX
yueHbIx. OG0CHOBaHa HEOOXOAUMOCTh NIPUMEHEHHUs (DYHKIMOHAIbHAS MOJEIN YIIPABICHHUS TOPHOAOOBIBAIOLIETO IPEAIPHS-
THSI, KOTOpasi CIIOCOOCTBYET ONTUMH3ALIMH M MOBBILICHUIO G GEKTUBHOCTH (yHKIMOHUPOBAHUS MIPENPUATHS B LieJIoM. ba-
30BBIMH COCTABJISIOLIMMH MOJCIH SBJISIOTCS: OPraHM3allMOHHas, IpoLeccHas, HHMOpMaIMoHHas U QyHKUHOHaNbHas. Kax-
Jiast U3 HUX COOTBETCTBYET OMNPEACIICHHON CTaJANK ONEPAlIOHHOTO UKJIA U IOHOIHAET JPYTYIO.

Ocoboe BHuMaHue ynessercs: GopmupoBanuio nHGOpMaMOHHON 6a3bl GyHKIIMOHUPOBAHHS YYETHO-aHATUTHYECKOH CHCTe-
MBI [IPOMBILIICHHOTO TIPEAIPHSATHSL.

TpeIoKeHHBIN TTOJXO0/ TI0 CO3AaHUI0 OPTaHH3alMOHHON CTPYKTYPBI MPENpPHUSTHS, OCOOCHHO €CJIH B €r0 COCTaB BXOJST
000c00JICHHBIC (TEPPUTOPHATBEHO M (PYHKIIMOHATIBHO) CTPYKTYpHbIC MOpa3AeieHus. BaxxHo ucmons3o0Bath couetanue GyH-
KIMOHAJIBHOTO M MPOLECCHOTO MOAX0/a, PACIIPOCTPAHATH CPEH PYKOBOAUTENCH CTPYKTYPHBIX HOJpa3eiIeHuii MeToanyec-
KHE PEKOMEHIAlUM OTHOCUTEJILHO NPUHIMIIOB OCTPOCHHUS TAKMX CUCTEM, a TAK)KE KOHTPOJIMPOBATh BHIIIOJIHEHUE OCHOBHBIX
TpeGOBaHU K IIOCTPOCHHIO ONITUMAIIBHBIX CTPYKTYP YIPaBJICHUS.

Ero BHepeHue Mo3BONISAET OECIPENATCTBEHHOM alanTalul K BHEAPSHHUIO CHCTEMbI YIPABICHUS Yepe3 MPOLECChl, a TAKKE
ABTOMATH3aLMK YIIPABJICHUS JEATEIBHOCTBIO HpeanpusTuil. IIpomece co3nanus OpraHU3alMOHHBIX CTPYKTYp YHPaBJICHUS
3aHMMaeT He 3HAYMTEIbHOE KOJIUYECTBO pabouero BpEeMEHH, OJJHAKO Pe3ybTaT OyJeT MMETh IOJO0KHUTEIBbHOE BIUSIHHE, [a-
)K€ HECMOTPS Ha BO3MOJKHBIC H3MEHEHHSI B CTPYKTYPE U YUCICHHOCTH NEPCOHANA NPEAIIPHSTHI.

KiroueBble €10Ba: OpraHU3alMOHHAs CTPYKTYpa, MEXAYHAPOIHBIC CTAHIAPThl KauecTBa, CHCTEMa YIpPaBJICHUS, TOPHOIO-
ObIBaOIME IIPEANPHUATUS; CHUCTEMHOE YIpaBleHHE; 0a30Bble IIOJpa3[eleHUs; CTPYKTypa YHpaBieHus; structure of
management; IPOLIECCHBIN MOAX0A, OM3HEC-POLIECCHI.

Muuyk €.B., Chalaja C. B. Development of process-reference-point of structure of management on industrial enterprises
The article discusses and analyzes the scientific views on the concept of "organizational structure" that promotes awareness
of its essence. Advanced directions, to be met by the organizational structure of the company, builds its management system
according to the process approach, the basic functions and tasks to be performed by organizational structure.
Recommendations are developed for managers of industrial enterprises in relation to the construction of the optimal structure
of management.

Theoretical and methodological basis of research are fundamental provisions in the field of management of mining
companies, which are illuminated in scientific works of domestic and foreign scientists. The necessity of using the functional
model of management of a mining enterprise, which promotes the optimization and increase of efficiency of functioning of
the enterprise as a whole. The basic components of the model are: organizational, process, information and functional. Each
of them corresponds to a specific stage of the operating cycle and complements the other.

Special attention is paid to formation of information base of operation accounting and analysis system of industrial
enterprises. The proposed approach to creation of organizational structure of the enterprise, especially if it consists of isolated
(geographically and functionally) of the structural unit. It is important to use a combination of functional and process
approach, to distribute among the heads of structural subdivisions the methodological recommendations concerning the
principles for constructing such systems, and to monitor the implementation of the basic requirements for the construction of
an optimal governance structures. Its introduction allows to easily adapt to the management system through the processes and
automate the management activities of enterprises. The process of creation of organizational structures of management does
not take a considerable amount of working time, but the result will have a positive impact, even despite possible changes in
the structure and strength of enterprises.

Keywords: organizational structure, international standards of quality management system of the mining enterprise; system
management; basic unit; management structure; structure of management; the process approach, business processes.
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Kapou JI.B. AktyanbHi npo6sieMu BU3HAUSHHS BapTOCTi Oy JiBHULITBA

ByzaiBHUIITBO mipeacTaBiisie COO0I0 Tady3b eKOHOMIKH, BiJl AKO1 3aleXHUTh (DyHKIIOHYBaHHS CHCTEMH TOCIIOJApIOBaHHS Kpai-
HU. 3Ha4CHHS 1 poib OyAiBEIbHOI raiy3i BU3HAYAETHCS 11 yUacTIO y PO3LMIMPEHOMY BiITBOPEHHI OCHOBHHUX 3aC001B yCiX Taiy-
3eif HaI[lOHAIBEHOTO IOCIIOJapCTBA, YIOCKOHAIECHHIO Taly3eBoi CTPYKTYPHU Ta PO3MIIIEHHI MiIPHEMCTB, 3aIyYeHH] Y BUPOO-
HHLTBO 3aHOBO BIJIKPUTHX IPUPOAHHMX PECYpCiB, KOMIIGKCHOMY PO3BHTKY CKOHOMIKM KpaiHM i €KOHOMIYHHX pailOHIB,
peadizailii mporpaM y MicToOy1yBaHHi, 3a0yI0Bi CiJI, CTBOpPEHHI 0a3u s MiIBUINCHHS MaTePiabHOTO 1 KyJIbTYPHOTO PiBHS
JKUTTS HaceleHHs. ByliBHMITBO - HaATO YYTJIMBHMI IOKAa3HUK CTaHy eKOHOMiku Kpainu. Tak, ¢asa mimifomy B eKOHOMII
Haiineplie BiquyBaeThesi caMe y OyAiBHUITBI, 00 MIBHIKO 301IbLIYIOTHCS KAIITATOBKIAICHHS B OCHOBHI (DOHIH. 33 JaHUMHU
JepIKaHol CITy)KOM CTAaTUCTUKH MPOCTSKUMO HEBTIIIHHUN (hiHAHCOBHUIT pe3ysbTaT AiSUIBHOCTI MiIPHEMTB Oy IiBeIbHOI ratys3i
3a ciueHb - yepBeHb 2016 p. Y uepHi 2016 p. mianpuemcTBa OyIiBeNbHOI ramysi 10 OMOJATKyBaHHS Majll 30MTOK B CyMi
634,5 muH TpH. B 2010-2015 pp. OyniBensHa Tanmy3s YKpaiHu 3a3HaBajia sK 30UTbIICHHS, TaK 1 CKOPOYEHHs 00CSTiB BUPOO-
HUNTBa OyniBenbHOI mpoxykuii . [ngekc GyxiBensHol mpoaykmii B 2015 p. nopiBasHO 3 2011 p. cknas 87.7 %. INopansme
3MEHIIEHHS 1HAEKCIB OyMiBENIBbHOI NMPOIYKIIl Ta 0OCATIB BUKOHAHUX OyAIiBENBHUX POOIT 3arpo’ky€e CKOPOUYCHHSM OOCSTIB
BUPOOHUIITBA TOBApiB 1 HaJaHHS IOCIYr TOCIOJAPYMMH Cy0’€KTaMu, SIKI TICHO IOB’sI3aHi Taly3eBUMH 3B’sI3KaMH 3
OyIiBHUIITBOM, MiIBUIICHHIM PiBHsI O€3pOOITTS Ta HEMOBHOI 3aHATOCTI, 3MEHIIICHHAM HAJXO0JKCHb JI0 MICIIEBUX OFOJIKETIB
i 36inpmeHHsIM oBroOyaiB. isiibHicTh OyniBelbHOI opraHizamii MoB’si3aHa 3 BUTpAaTaMH, YaCTHHA SIKUX BiIHOCHUTBCS IO
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cobiBapTocTi 00 €KTiB OyIiBHUITBA, a YaCTHHA CITUCYETHCS HA (hiHAHCOBI pe3ysbTaT mianpueMmcrsa. bopotsba OyaiBenbHOT
oprasizaliii 3a 3HIWKEHHSI BUTPAT Ha BUPOOHUIITBO CBOET MPOYKIIiT € HaBaXKIMBIIIUM 3aBIAHHSM IiIBUIICHHS €KOHOMIYHOT
e(eKTHUBHOCTI BUPOOHUIITBA.
3Ha4Hi 0co0MMBOCTI Ma€e PopMyBaHHS BUTPAT, X CKJIAJ i CTPYKTypa y OyAiBeNbHil raimysi, 30Kkpema:

HEMOBTOPHICTh 00’ €KTIiB Oy IiBHHUIITBA;

CTaIlioHapHUH XapakTep OyiBeNnbHOI MPOIYKIIT i, IK HACIiIOK, TUCKPETHUH XapaKkTep BUPOOHHIITB;.

BUPOOHUYHH Npo1iec Bin0yBaeThCsl HA BIJKPUTOMY ITOBITPI 1 3aJI€XKUTh BiJl MICIIEBHX i IPUPOIHHUX YMOB;

JIOBrOCTPOKOBICTh BUPOOHHYOI'0 UKy Ta IIOB’s3aHa 3 HEIO BiJHOCHA IOBUIBHICTE 000POTY KamiTaiy;

pi3HOMaHITHICTh y4YacHHKIB OyIiBeJbHOro mpouecy. Taki 0coOIMBOCTI OyAiBENBHOrO MPOLECY YCKIATHIOITH 00K
BUTpAT, CTBOPIOIOTH 0JJATKOBI BUMOTH 11010 00’ €KTUBHOCTI BU3HAYEHHS BUTPAT HE3aBEPIICHOrO Oy IiBHULITBA.
OCOONMBICTIO Cy4acHUX yMOB TOCIIOJApIOBAHHS € MOCTiHHI 3MiHH 3aKOHOJABYOi 0a3M, HI0 MOTpedye CUCTEMHOTO aHawli3y
HOBHX IIOJIOKCHb 3aKOHOJABUUX aKTIB, SIKi PETYNIOIOTH OOJIK BUTPAT, ¥ T.4. 1 B OyZiBenbHil ramy3i. Po3risHyTO CKiIamoBi
noroBipHoi miHM. HamHopMaTwBHA TpuBamicTh OyAiBHUITBA, MOPYIICHHS TEPMiHIB BBEACHHS IOTYXKHOCTEH 1 OCHOBHHX
(oHIIB HE TO3BOJSIOTH Y BCTAHOBJICHHI TEPMiH 3a0€3MEeUNTH CKOHOMIKY HEOOXiTHHMHU TOBapaMH, a HACEJICHHS MPOIyKTa-
MH, CTBOPIOIOTH JHCIIPOIIOPIIii y Mi>Krajry3eBoMy OanaHci i IPUBOASATH 10 BTpAT B €KOHOMII kpaiHu. Busnaueno, mo goct-
pPOKOBE BBEJICHHS 00’€KTy B EKCIDIyaTalilo Ja€ MOXIMBICTh 3MEHIINTH 3arajJbHOBHPOOHHMYI BUTPATH, SIKi 3HAXOIATHCS B
CKJIaJIi MPSIMUX BUTPAT Ta aAMIHICTPATUBHI BUTPATH B CKJIaJli JOrOBIpHOI I[iHU Ha OyAiBeNbHI poOOTH.
KurouoBi ciioBa: OyzaiBHULITBO, 00JIiK, BUTpATH, COOIBApTICTh, IOTOBipHA IiHA, OCOOIMBOCTI, BUPOOHMYHIT TIpoIiec, HopMa-
THB, 3aKOHO/aBua 0a3a, IHBECTHULIIiHa TPHBAOJIMUBICTH
Kanou JI. B. AxtyansHble po0IeMbl OIpeaeIeHHs] CTOMMOCTH CTPOUTEIhCTBA
CTpOHTENBCTBO HpeCTaBIsieT cO00i 0Tpacab SKOHOMHUKH, OT KOTOPOH 3aBUCHT ()YHKIMOHMPOBAHHE CHCTEMbl BEACHHUS XO-
3sTUCTBA CTpaHBL. 3HAUCHUE W POJIb CTPOUTEIHHON OTPACIH ONPEAENSCTCS €€ yIaCTHEM B PacIIMPEHHOM BOCCO3JIaHUH OCHO-
BHBIX CPEJICTB BCEX OTpaciell HalMOHAIBEHOTO XO3AHCTBA, YCOBEPIICHCTBOBAHHIO OTPACIEBOH CTPYKTYPHI M pa3MEIleHUU
NPEeIIPUATHH, IPUBJICUCHUH B IPOU3BOACTBO 3aHOBO OTKPBITHIX HPHPOAHBIX PECYPCOB, KOMIUIEKCHOM Pa3BUTHH YKOHOMUKH
CTpaHbl M YKOHOMHYECKHX PaiOHOB, peann3alny IporpaMM B rpaloCTPOCHUH, 3aCTPOHKE CeJl, CO3IaHNuK 0a3bl JIsl ITOBBIIIe-
HMSI MaTepuaIbHOIO U KyJbTYPHOTO YPOBHS KU3HHU HaceneHus. CTPOMTEIbCTBO - YPE3MEPHO YyBCTBUTEIIBHBII ITOKa3aTelb
COCTOSIHUSI 9KOHOMHKH cTpaHbl. Jla, (a3a noxbemMa B 3KOHOMHUKE B IIEPBYIO OYepe/lb YyBCTBYETCSI HMEHHO B CTPOUTEIILCTBE,
MIOTOMY YTO OBICTPO YBEINYUBAIOTCS KAITUTAJIOBIOKECHHS B OCHOBHBIC (DOHIBL.
ITo naHHBIM JepXaHoi CIIy>KObl CTATHCTUKH IPOCIEAUM HEYTCIIMTEIbHbIH (UHAHCOBBIA pe3yNbTaT NEATENbHOCTH MiAIpH-
€MTB CTPOUTEIILHOHI OTpaciy 3a sHBapb - utoHb B 2016 r. B urone B 2016 r. npeanpusaTus CTPOUTEIBHON OTPACIH K HAIOIO-
00JI0KEHHIO MMeNN yOBITOK B cymme 634,5 muH rpH. B 2010-2015 1T. cTpouTenbHast 0Tpacib YKpauHBI NCHBITHIBAIA KaK
yBEJIMYEHHE, TaK M COKpallleHne 00bEMOB IPOM3BOJCTBA CTPOUTEIBHON NMPOXYKIUH. VHAEKC CTPOUTENBHOM MPOAYKIMU B
2015 r. cpaBauTensHO ¢ 2011 1. cnoxun 87.7 %. JlanpHeiinee yMEeHbIIEHHE HHAESKCOB CTPOUTENIBHOM IPOAYKINN U 00BEMOB
HPOM3BEJICHHBIX CTPOUTENIbHBIX PA0OT YrpoXkKaeT COKpalleHHeM 00beMOB IPOU3BOACTBA TOBAPOB M IIPELOCTABICHHUE YCIIyT
XO3SIHCTBEHHBIMH CyOBEKTaMH, KOTOPBIE TECHO CBSI3aHbl OTPACIICBBIMH CBSA3KAMU CO CTPOUTENIBCTBOM, IOBBIILICHHEM yPOBHS
6e3paboTHIIBI U HETIONHOM 3aHATOCTH, YMECHBUICHHEM IIOCTYIUICHUH K MECTHBIM OIO/PKETaM M YBEIMYCHHEM JOJITOCTPOEB.
JlesTenbHOCTh CTPOMTEIBHOM OpraHHU3allly CBA3aHAa C PacXOJaMH, 4acTh KOTOPBIX OTHOCHTCSA K CE0ECTOMMOCTH OOBEKTOB
CTPOUTEINIBCTBA, A YACTh CIIMCHIBACTCS HAa ()MHAHCOBBEIC PE3yJIbTaThl NpeNNpHATHI. bopbba CTpOMTEN HON OpraHM3anuy 3a
CHIDKEHHE PacXoJ0B Ha IIPOU3BOJCTBO CBOEH NMPOAYKIMU SBISETCS BAXHEHIINM 3aJaHHEM IOBBIICHUS YKOHOMHYECKOM
3¢ GEKTUBHOCTH MTPOU3BO/ICTBA.
3HauHTeNIbHbIE 0COOCHHOCTH MMeeT (POPMUPOBAHUE PACXOJIOB, X COCTaB U CTPYKTypa B CTPOMUTEIBHOM OTpaciH, B YaCTHO-
cTH:

HEHNOBTOPUMOCTb OOBEKTOB CTPOHTEIBCTBA;

CTalliOHAPHMI XapaKTep CTPOUTENILHOM NPOAYKIMH U, KaK CICACTBUE, IUCKPETHBIA XapakTep MPOU3BOACTB;.

MIPOU3BOJICTBEHHBI IPOLIECC IPOUCXOIUT Ha OTKPHITOM BO3/LyX€ U 3aBHCHT OT MECTHBIX U €CTECTBEHHBIX yCIIOBHIA;

JIOJITOCPOYHOCTH ITPOU3BOJICTBEHHOT'O IUKJIA U CBSI3aHHAS ¢ HEH OTHOCHTEIIbHAS MEJICHHOCTh 000POTY KalHTaja;

pa3HooOpa3ye yJYacTHHKOB CTPOUTENBHOTO Ipolecca. Takue 0COOEHHOCTH CTPOUTENBHOTO NPOLECcca YCIOKHIIOT yIeT
Pacxo/I0B, CO3/1AIOT JOIOJIHUTEIBHBIC TPEOOBAHUSI OTHOCUTEIFHO OOBEKTUBHOCTH OIPEETICHHS PaCcX0J0B HE3aBEPIICHHOTO
CTPOMTEIIBCTBA.
OCOOCHHOCTBIO COBPEMEHHBIX YCJIOBHH BEICHUS XO3SIICTBA SBISIOTCS HOCTOSHHBIE M3MEHEHHs 3aKOHOIATENbHON 0asbl,
KOTOpas Hy)KaeTcsl B CHCTEMHOM aHaJIM3€ HOBBIX MOJIOXKCHUH 3aKOHOJATENIBHBIX aKTOB, KOTOPBIE PETYJIUPYIOT y4eT pacxo-
JI0B, B T.0. U B CTPOUTEIIbHOI OTpaciu. PaccMOTpeHbI COCTaBIAIONINE JOTOBOPHOH LieHbl. CBEpXHOPMATHBHAS JUIMTEIBHOCTh
CTPOUTEIILCTBA, HAPYLICHUS CPOKOB BBEICHHS MOIIHOCTEH W OCHOBHBIX (DOH/IOB HE IMO3BOJISIIOT B YCTAQHOBJICHHBIH CPOK
obecrneynTh S5KOHOMUKY HEOOXOAMMBIMU TOBApPAaMH, a HACEICHUE NMPOIYyKTaMH, CO3JAI0T JUCIPONOPLMH B MEKOTPACICBOM
OanaHce W NPUBOIAT K MOTEPSIM B SKOHOMHUKE CTpaHbl. ONpeeneHHo, YTO JOCPOYHOE BBEACHHE 00BEKTa B HKCINTyaTaluio
JJaeT BO3MOXKHOCTD YMEHBIINTH OOIIEIPON3BOACTBEHHBIE PACXObI, KOTOPBIE HAXOJSTCS B COCTABE IPSIMBIX PacXoJOB U aj-
MHHHUCTPATUBHbIE PACXO/IbI B COCTABE JIOTOBOPHOM IIEHBI HA CTPOUTENILHBIE pabOTHI.
KnioueBble cJI0Ba: CTPOUTENBCTBO, YUET, PACXO/bl, CE0ECTOMMOCTbD, JOTOBOPHAs L[EHA, OCOOCHHOCTH, IPOM3BOICTBEHHBII
Hpoliecc, HOPMATUB, 3aKOHO/aTebHAsA 0a3a, UHBECTULIMOHHAS IPUBJICKATEILHOCTh
Kadol L.V. Issues of the day of determination of building cost
Building is industry of economy which functioning of the system of menage of country depends on. A value and role of
building industry is determined by her participating in the extended recreation of the fixed assets of all industries of national
economy, to the improvement of branch structure and placing of enterprises, bringing in the production of again open natural
resources, complex development of economy of country and economic districts, realization of the programs in a town-
planning, building of villages, creation of base for the increase of material and cultural standard of living of population.
Building is a hypersensitive index of the state of economy of country. Yes, the phase of getting up in an economy is first of
all felt exactly in building, because quickly investments increase fixed. From data of mepxanoi service of statistics will trace
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the unencouraging financial result of activity of mianpuemrs of building industry for January is June in 2016. In June in 2016
the enterprises of building industry to taxation had a loss in a sum a 634,5 million hrn. In 2010-2015 building industry of
Ukraine tested both an increase and reduction of production of building goods . volumes Index of building products in 2015
comparatively with 2011 laid down 87.7 %. the Further diminishing of indexes of building products and volumes of the
produced construction-works threatens reduction of production of commodities volumes and grant of services economic
subjects, which are closely bound by branch copulas with building, increase of unemployment and underemployment rate,
diminishing of receipts to the local budgets and increase of monrocrpoes. Activity of building organization entails expenses
part of which behaves to the prime price of building objects, and part is copied off on the financial results of enterprise. A
fight of building organization for the cost cutting on the production of the goods is the major task of increase to economic
efficiency of production.
Has considerable features forming of charges, their composition and structure in building industry, in particular:

uniqueness of building objects;

cranioHapHuii character of building products and, as a result, discrete character of productions;.

a productive process takes place outdoors and depends on local and natural terms;

long-termness of productive cycle and relative slowness related to her to turnover of capital;

variety of participants of building process. Such features of building process complicate the account of charges, create
additional requirements in relation to objectivity of determination of charges of construction in progress.
The feature of modern terms of menage are permanent changes of legislative base, which needs analysis of the systems of
new positions of legislative acts which regulate the account of charges, in thereby and in building industry. The constituents
of the agreed price are considered. Over normative duration of building, violations of terms of introduction of powers and
capital assets do not allow in the set term to provide an economy necessary commodities, and population foods, create dis-
proportions in inter - branch balance and result in losses in the economy of country. Certainly, that pre - schedule introduc-
tion of object to exploitation is given by possibility to decrease oOmenpomn3BoacTBeHHbIe charges which are in composition
direct charges and administrative charges in composition the agreed price on construction - works.
Keywords: building, account, charges, prime price, agreed price, features, productive process, norm, legislative base, in-
vestment attractiveness
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