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VK 622.235

Manypin O.B., I'ypa B.B. JlocBin KOpOTKOCIIOBIIBHEHOTO MiIpHBaHHS YaCTHH CBEP/UIOBHHHUX 3apsliB B yMOBax Kap €piB
TTAT «I1iBHI 3K»

Haezneno pesynbraté excriepuMeHTaIbHUX BHOYXiB B IlepmoTpaBHeBomy Ta I'anmiBcbkomy kap’epax ITAT ITIBHI3K, B
SIKHX 3aCTOCOBAHO PO3IOJIICHHS CBEPJIOBUHHHUX 3aps/iB Ha JBI Y4aCTHHHM i KOPOTKOYIOBUJIBHEHE iX MiJpHBAHHS OJHA
BiIHOCHO 0jHOI. OOIpyHTOBAaHO KOHCTPYKTHBHI IapaMeTpH CBEPUIOBUHHUX 3aps/iB (BEPXHBOTO i HWXKHBOIO), 3a0iiKHu i
IHEPTHOTO TPOMIXKY, TAKHM YHHOM, IO BECh 15M yCTym pO3MOMINAETHCSA Ha ABI Maibke piBHI yacTHHHU. IIpu 1pOMYy,
3a0e3mnedyeThes 30epeKeHHsI LITICHOCTI ra30BUX IMyXHUPIIB Y YaCTHHI 3apsily, IO HiIpUBAETHCS depe3 croBiibHeHH. Kpim
TOr0, MEPIIOYEPrOBUM BUOYXOM BEPXHBOTO 3apsi/ly PO3BAHTAXYEThCS HIDKHS YaCTHHA YCTYILy BiJl CHJI TSDKIHHS, IO CTBO-
PIOIOTBCS BEPXHBOIO MOTO YaCTHHOIO, YHM IMOKPAILYEThCA SKICTh 11 MOAPiOHEHHS HIKHIM 3apsaoM. 3poOieHO aHami3 po3-
TIOBCIOJDKEHHS IIPSIMUX 1 BIIOWTHX XBHJIb B TUIl YCTYITy MICIISI CHPAIOBAaHHS BEPXHBOI YACTHHH 3apsily, SIKHM OOTPYHTOBAHO
IHTEepBaJl CIIOBUILHEHHS MIXK YaCTHHAMH BHIOBXKECHOTO 3apsily BUOYXOBOI PEUOBHHH, SKHI OXOIUIIOE TEPMIHM 4acy Ha Ipo-
XOJDKCHHS TIPSIMHX XBHJIb JIO BUIBHUX MOBEPXOHBb YKOCY 1 TOKPIBIi YCTYILy, BIIOUTHX XBWIIb 0 HIXKHBOTO TOPIS 3apsiy,
MOCYBaHHsI 000X XBHJIb IOB3 IICH TOPEIb, a TAKOXK, 3MIHECHHS HAIIPYT PO3TATYIOUMX Ha CTHCKaoui. JIHIie 1Mo 3aBeplicHHIO
00yMOBJICHOTO TIPOLIECY HaWJOLINBHINIE MiAPUBATH HIKHIA 3apsya BHOYXoBOi peyoBuHH. HaBermeHo pe3yibraTtu
MOAPIOHEHHS TIPCHKHX MOPIT B eKCIIEPUMECHTAIBHIX 1 KOHTPOJIBHHUX TUTBHHUIIIX BUOYXOBHX OJIOKIB.

Kuro4oBi cj1oBa: excriepuMeHTalIbHI BUOYXH, CBEPUIOBHHIH 3apsiii, YKOC 1 MOKPIBIIA . BUOYXOBi OJIOKH.

HMlanypun A.B., I'ypa B.B. OnpIT KOpoTKO3aMeIJICHHOTO B3PBIBAaHUS YacCTEH CKBAXHMHHBIX 3apsOB B YCIOBHAX KapbepoB
ITAT "Ce'OK"

IIpuBeneHbl pe3yabTaThl KCIEPUMEHTANbHBIX B3pbIBOB B IlepBoMalickom u AHHOBCKOM kapbepax [IAO CEBI'OK, B koto-
PBIX HCIIOJB30BAHO pa3JeieHHe CKBAKMHHBIX 3apsoB Ha JBE YaCTH M KOPOTKO3aMEIJICHHOE B3pBIBAHWE HacTel 3aps-
na(BEepXHEro M HIDKHET0), 300K M MHEPTHOTO MTPOMEKYTKA, TAKUM 00pa3oM, 4TO BECh 15M yCTyI OKa3bIBaeTCs pa3jieiieH-
HBIM Ha JIBE [I0YTH paBHbIC YacTH. [Ipu 5TOM, 0OecreunBaeTCcs COXpaHEHHE 11€I0CTHOCTH Ta30BbIX Iy3bIPHKOB B YaCTH 3apsi-
Jia, B3pbIBaeMoil uepe3 3amemieHue. Kpome Toro, mepBoouepeHOE B3pbIBAHHE BEPXHETO 3apsia, PasrpyikaeT HUKHIOK
YacTh YCTyIla OT IPaBUTALIMOHHOTO [ABJICHHUS CIIOEB TOPHBIX MOPOJ BEpXHEH YacTH ycTyla, 4eM YIIy4IIaeT KauyeCcTBO ee
JpoOIeHUsT HIKHUM 3apsiioM. CriesiaH aHalu3 MPOXOXKICHUS MPSMBIX H OTPaKCHHBIX BOJIH B TEJIE YCTYIIa B Pe3yJIbTaTe cpa-
OaThIBaHUsI BEpXHEH 4YacTH 3apsja, KOTOPbIM OOOCHOBaH MHTEPBAJl 3aMCIUICHHS MEXKIY 4YacTsMH YUIMHCHHOTO 3apsijia
B3PBIBYATOrO BEIECTBA, OXBATBHIBAIOIIMI OTPE3KH BPEMEHH Ha IPOXOXKICHHUE IPSMbIX BOJH JI0 CBOOOJHBIX ITOBEPXHOCTEH
OTKOCa M KPOBJIM YCTYIIA, OTPAKEHHBIX BOJIH J0 TOPLA HIKHEH 4acTH CKBaKMHHOTO 3apsijia, MPOXOXKICHHE 00enX Tel 0Tpa-
JKCHHBIX BOJIH Yepe3 3TOT TOPEIl, @ TAK)KEe CMEHY PACTATHBAIOLINX HAIPSHKCHUI B BOJIHAX COKUMAROIIUMU. TOIBKO 110 3aBep-
IIEHUM OTOBOPEHHOI'O IIPOLECCa PAllMOHAIbHEE BCErO IPOM3BOAUTH B3PHIBAHME HIKHETO 3apsjia B3PbIBYATOrO BEIIECTBA.
ITpuBeeHbI Pe3ysIbTaThl JPOOIICHUS TOPHBIX TOPOJ B ONBITHBIX U KOHTPOJIBHBIX YYAaCTKAX B3PHIBHBIX OJIOKOB.

Ki1roueBble €j10Ba: SKCIIEPUMEHTAIBHbBIC B3PhIBbI, CKBKHHHBIC 3aPsi/ibl, YKOC U KPOBJIS . B3PHIBHBIC OJIOKH.

Shapurin A.V., Gura V.V. Experience of shortly slow explosing of parts of downhole charges in the conditions of open pit
STALEMATE the "North mountain concentrating combine"

The results of experimental explosions in Pervomayskiy and Annovskiy quarries of the PJSC “Northern Mining and Process-
ing Plant were rated, which used downhole separation of charges in to two part sand short-
delayblastingpartsofthecharge(upperandlower), plugandinertspace, sothattheentirebench 15m is divided into two almost equal
parts.Meanwhile, the integrity of gasbubbles is provided in the part of the charge, explode through the slowdown. Besides,
priority blasting the top of the charge, unloads the lower part of the ledge from the gravitational pressure of the layers of
rocks from upper part of the bench, than improves the quality of crushing the lower charge. The analys is of the passage of
the direct and reflected waves in the body of bench as a result of triggering the top part of the charge, which justified the de-
celeration interval between parts of an elongated explosive charge, covering the periods of time for passage of direct wave to
the free surfaces lope and roof of the bench the reflected waves to the end of the lower part of the borehole charge, the pas-
sage of both bodies of the reflected waves through the butt, and also a change of the tensile stress to compressive in the
waves. Producing the explosion of the lower charge is rationally only upon completion of the previously mentioned process.
The results of rock crushing in the experimental and control plots of explosive blocks are adduced.

Keywords: experimental explosions, downhole charges, hay-crop and roof ., are explosive blocks.

VK 622.27

Crynauk H.U., Kamuunyenko B.A., [Tucsmennsrii C.B., ®easko M.B., My3sika 1.0, Kanunuuenko E.B. O6ocHoBa-
HHE IIapaMeTPOB OYHUCTHOH KaMephl HapadosIndeckoi popMbl IIPH 0TPaOOTKeE JKETIE3HBIX PY/] B HEYCTOHIMBEIX IIOPOIAX

B nacrosimee Bpemst oTpaboTka XKelne3HbIX pyx KpHBOpoxKcKOro kene30pyaHoro OacceifHa IMOoJ3eMHBIM CII0COOOM BENETCS
Ha riryounax 6Oosnee 1300 m. x orpabGoTka TpaJuLMOHHBIMH CHCTEMaMH Pa3pabOTKH B CIOKHBIX TOPHO-TEOJIOTHMYECKHX
YCIIOBHSIX HPHBOJHT K MOBBIIICHHBIM MOTEPSIM M 3aCOPEHHUIO JOOBITOIN pyaHOI Macchl. C LeNbIo MOBBIMICHHS ITOKa3aTeneit
U3BJICYCHHUS, TIPEIOKEHA Uest ¢ HOPMUPOBAHMEM OYMCTHOM KaMepbl Mapabonnyeckoil popMel, KOTOpas MO3BOJIUT COXpa-
HHTb MO3BOJIUT COXPAHUTh YCTOWYMBOCTD HAa BECh NEPUO OTPAaOOTKU M MPEIOTBPATUT 3aCOPEHHE PYJHON Macchl CO CTOPO-
HBI BUCSYEro OOKa B IIPOLECCE BBIIYCKA. Y CTOHYMBOCTH OUMCTHOM KaMepbl 00eCIeYHBACTCS ONTUMAIIBHBIM COOTHOLICHUEM
BBICOTHI K €¢ HIUpHHe. Pa3paboTaHHas METOAMKA IO ONpPeJeTICHUI0 MapaMeTPOB OYUCTHON KaMephl ITapaboinyecKoi hopMmsl,
KOTOpast YUUTHIBACT PaJiyChl BEPTUKAIBHOTO U TOPHU30HTAIBHOTO YCTOHYMUBOTO OOHAXKEHUS TO3BOJISICT OIPEEIUTD YCTOH-
YHBBIE TTapaMeTpsl KaMepsl. B mpomnecce nccienoBanuii onpeiesieHa BEIMYNHA MAKCUMAIBHOTO Pa3pyLIAlOIero TaBICHUS
Ha KOHTYpPE OYHCTHOI KaMepbl napadoiandeckoil GopMel. BpuTo ycTaHOBIIEHO, YTO pa3pyllaroliee JaBjIeHUe 3aBUCUT OT yria
MIPWIOKEHHOH HArpy3KH K KOHTYPY OYMCTHOW KaMepbl M (PM3MKO-MEXaHHYECKHX CBOIMCTB TOPHBIX MOPOJ OKPY)KAIONIHUX ee.
Jannas MeToiMka 6asupyeTcs Ha pe3ysbTaTax JabopaTOPHBIX UCCIIEIOBAHMI BBIOJIHEHHBIX M1 ycioBuid KpuBoposkckoro
Kene30pyaHoro GacceiiHa.
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KiioueBble ciioBa: jxene30pyHbli OacceiH, O4MCTHAs KaMepa, pa3pyllaloliee JaBlIeHIe

Crynnik ML.IL, Kaniniyenko B. O., [Iucbmennuii C. B., ®eqbko M. b., My3uka 1. O, Kaainiuenko O.B. OOrpyHTyBan-
HS TapaMeTpiB OYMCHOI KaMepH mapabomigyHoi popMu MpH BiAPOOITKY 3aJ1i3HOT pyIu B HECTIMKHIX MOpoJax

Huni BigpoOGiTok 3amizHoi pynu KpuBOpi3pKoro 3ami3opyaHoro OaceifHy MiI3eMHHM criocoOOM BeIeThCs Ha TIIHOMHAX
Ginbime 1300 M. Ix BinnpamroBanus TpaguUiiHUMM CHCTEMaMH PO3POOKH B CKJIaJHUX TOPHO-TEOJOTIMHHX YMOBAX TPU3BO-
JMTh 0 IIBHUILCHUX BTPAT i 3aCMi4eHHs 3400yTO1 pyAHOT MacH. 3 METO MiJBUILICHHS IOKa3HUKIB BUTATAHHS, 3alIPOIIOHO-
BaHa ifies 3 GOPMYBaHHAM OYMCHOT KaMepH MapabomiuyHol popMHu, sKa T03BOIHUTH 30€PErTH T03BOJIUTH 30€PErTH CTIHKICTh Ha
yBECh Iepioj BiApIIPaIIOBaHHS i 3aII00DKUTE 3aCMIUEHHIO PyIHOT Macu 3 60Ky BHCSUOro OOKy B mpomeci BUumycky. CTilKicTh
OYHCHOT Kamepu 3a0e3NeuyeThCsl ONTUMAIBHUM CITiBBIIHOLICHHSM BUCOTH 70 ii mpuHu. Po3pobieHa meToanka 3a BU3Ha-
YEeHHSM [apaMeTpiB OYUCHOI Kamepu mapadbosiyHoi (GopmH, sika BPaXxOBYeE pajiyCH BEPTHKAIbHOTO i TOPU30HTAJIBHOTO
CTIMKOTO OTOJICHHS [O3BOJISIE BU3HAYMTHU CTIHKI MapaMeTpH KamepH. B mporeci ZOCHiaKeHb BU3HAUYEHA BEIMYMHA MAKCH-
MaJIFHOTO PYWHIBHOTO THCKY Ha KOHTYpi OYHCHOT Kamepu napabomnidnoi ¢popmu. Byio BcTaHOBIIEHO, 110 pa3pyIIaroiiee THCK
3aJISKUTH BiJ KyTa MPUKIaJICHOTO HABAHTAKEHHS 10 KOHTYpa OYHCHOT KaMepH i (hi3UKO-MEXaHIYHUX BIACTHBOCTEH TipChKUX
nopix orodeHHs ii. Ils meromuka OGa3yeTbCs Ha pe3yibTaTax JaboOpaTOpHUX [OCIIKEHb, BHKOHAHMX [UISI YMOB
Kpusopizbkoro 3amizopyqHoro oaceiiny.

KonrouoBi ciioBa: 3anizopynuuii 6aceifH, ouncHa KaMmepa, pyHHIBHUH THCK

Stupnik N.I., Kalinichenko V.A., Pysmenny S.V., Fedko M.B., Muzyka 1.0., Kalinichenko E.V. Ground of parameters
of cleansing chamber of parabolic form at working off iron-stones in unsteady breeds

Presently working off the iron-stones of the Kryvuy Rih iron-ore pool by is an underground method conducted on depths a
more than 1300 m. Their working off of development the traditional systems in the difficult mining and geological conditions
results in enhanceable losses and obstruction of the obtained ore mass. With the purpose of increase of indexes of extraction,
an idea is offered with forming of cleansing chamber of parabolic form which will allow to save will allow to save stability
on all period of working off and will prevent the obstruction of ore mass from the side of hanging side in the process of pro-
ducing. Stability of cleansing chamber is provided by optimal correlation of height to her width. Worked out methods on
determination of parameters of cleansing chamber of parabolic form which takes into account the radiuses of the vertical and
horizontal steady baring allows to define the steady parameters of chamber. In the process of researches the size of maximal
destroying pressure is certain on the contour of cleansing chamber of parabolic form. It was set that pa3pyiaroree pressure
depends on the corner of the attached loading to the contour of cleansing chamber and ¢u3nKo-Mmexanudeckux properties of
mountain breeds of okpyxatomux of her. This methods are based on the results of laboratory researches executed for the
terms of the Kryvuy Rih iron-ore pool.

Keywords: iron-ore pool, cleansing chamber, destroying pressure

YK 622.271

®enopenko C.A., Kykos C.A., HaputHuii FO.M. Tkanuyenko C.B. AHanu3 TeXHOJIOIMYECKOro MOTEHLMAIA MIEPUOIH-
yeckux kosnebanuit npoussoautensHoctu LIIT kak pesepBa MyJIbTUCTPYKTYPHBIX TPYy30IIOTOKOB

INokazaHo, 94TO BMEIIAIONINE TOPHBIEC TOPOABI B IIPOSKTHBIX KOHTYPaX PYAHBIX KapPbEPOB - Pa3HOOOPA3HbI M MHOTHE U3 HHUX
TIPUTOJHBI IJISI MIPOAYKTHBHOTO MCIIOIB30BaHMA. VX Ka4ecTBO M 3amachl - JOCTATOYHBI JUIS JOOBIYM KaK aJbTePHATHBHOTO
CBIPBsI, TOOBIBAEMOMY B HEpPYIHBIX Kapbepax. s oleHKH 3((EeKTHBHOCTH 3TOTO [eJIeCOOOpa3HBIM SBIISICTCS aHAIHU3 BO3-
MOKHOCTEH KCIIOJIb30BAHUS PYAHBIX KOHBeHepHbIX TpakToB B Kapbepe MHI'OKa. Ilokasano, uto MHrynenkoe MecTopoxie-
HHE XapaKTepU3yeTcsi BRICOKOI IeTporpaduiecKkoil KOMILIEKCHOCTBI0. BmecTe ¢ TeM, B pa3pabaThIBaeMOM €ro Kapbepe ume-
€TCs IMMPOKUH CIIEKTP TEXHUYECKUX CPEJCTB JUIsl OPraHU3alH MYJIBTUCTPYKTYPHBIX TPY30II0TOKOB Ja)Ke B CYIIECTBYIOIINX
CTECHEHHBIX YCIIOBHUSX BEICHHS TOPHBIX paboT. Ho ay1s mocToBepHOii oneHKH 3G PeKTHBHOCTH BO3MOXKHO# KoHBepcuu ['OKa
3HAHUSI TOPHO-TEXHOIOTHYECKUX YCJIOBUH M TOTPEOUTENbCKUX XapaKTEPUCTHK MOTEHIMANbHON HEpyIHON MPORYKLUH —
HezmocTaTouHo. [ 3Toro HeoOXomuM Oosee TITyOOKMI CHCTEMHBIH aHAJIHM3 COCTOSHUS M COOTHOIICHHUS Pa3sHOOOpPa3HBIX
pecypcoB, MPOEKTHBIX HapabOTOK, MPOU3BOACTBEHHOTO M SKOHOMHUYECKOTO MOTEHINAIa NPEIPHUATHS, afalTHBHOX T'HOKO-
CTH ¥ MHEPTHOCTH IIPUMEHSIEMBIX TEXHOJIOTHUH, a TAK)Ke MHOTUX APYTUX BHYTPEHHHX U BHEMIHUX (pakTopoB. OTHOCUTEIBHO
TEXHOJOIMYECKOH COCTABIAIOIIECH B TaKOM CHCTEMHOM noaxoje oTHocutenbHo MHI'OKa nokazano, uto no 2022 rona pe-
aJIbHbIE BO3MOXKHOCTH IT€PeXo/ia Ha KOMIUIEKCHYIO pa3pabOTKy MECTOPOXKICHHUS B €ro Kapbepe C BOBJICUCHUEM B TPAHCIOP-
TUPOBKY HepyaHO# nomyTHo# npoaykiuu LIIT siBistroTcst BecbMa OrpaHHYeHHBIMU 0e3 paguKaIbHBIX H3MEHEHUH IPHHATHIX
npoekToB. OxHako, mocsie 2027 r. 9TO CTAaHOBUTCS yXKe 1[eJIeCO00pa3HbIM, U 3aKII0YASTCs] B M3MEHEHUH CTPYKTYPBI CYIIECT-
BYIOIIIMX I'PY30IIOTOKOB ¢ MUHUMAJIBHBIMH X Moau(ukauusamu. [Ipy 3ToM OCHOBHaS Hest MUHMMH3ALUK IPobieM Hepexo-
Jia Ha HOBBIE BUJbI NIPONYKINH (IUBEPCH(HUKALUS CHIPbS LEIEBOH JOOBIYM M KOHBEPCUS IPEANPHATHS) 3aKII0YAETCs B UC-
T0JIb30BaHUU PUTMHUHBIX MyJbcaluii mpousBoguTensHocty TpakTos LIIT.

KnioueBble cjioBa: Kapbep, KOHBeHep, MUHEpaIbHas NPOTYKINs, TPY30MOTOK, COBMEIICHHbBIE TTOTOKH, KOMIIIEKCHBIE TEX-
HOJIOTHH.

®enopenko C.0., Kykos C.O., Hapitniit F0.M., Tkanidenko C.B. AHani3 TEXHOJOTIYHOTO MOTEHIIANY MEPiIOTUYHIX
xonuBaHb npoxykTuBHocTi L{IIT sk pe3epBy MyJIBTUCTPYKTYPHUX BaHTa)KOIIOTOKIB

Po3risaeTbes TEXHOJIOTIYHUK HOTEHIIaN TipHUY0-30aradyBaJIbHOr0 KOMOIHATY 11010 BHAOOYTKY MOODKHOI HEpYAHOI CH-
POBHHHU B JIi040MY pyAHOMY Kap'epi. [IpomoHy€eThCs MPUHLMI i OpraHi3awiiiHi 3aX0/1 11010 KOMIIOHYBAHHSI 1 TIOEHAHHS B
OJJHOKAaHAJIbHUI MEePiOANYHINA BaHTAXKOMOTIK OKPEMHX MOHOIIPOIYKTOBHX IIOTOKIB IPH MEPEX0/Ii Ha KOMIIEKCHY PO3pOOKY
ponoBuim. [loka3aHo, 1o BMIIIyrO4i TipChKi MOPOAM B TPOEKTHHX KOHTypax PYOHHX Kap'epiB € pPI3SHOMAaHITHUMH i
31e61IbIIOr0 TIPUAATHAMH JUIS MPOAYKTHBHOTO BHKOPHCTAHHA. IX SAKIiCTh i 3amacM — JOCTaTHI M BHUAOGYTKY SIK
IBTEPHATUBHOI CHPOBUHU Til, [0 BUIOOYBa€ThCS B HEpyIHHX Kap'epax. sl OLiHKHM e(eKTUBHOCTI IBOTO JOLLIEHHM €
aHaJi3 MOXIIMBOCTEH BUKOPHCTaHHS PYIHUX KOHBeepHHX TpakTiB B Kap'epi IHI'3K. IToxaszano, mo Inrynenske pomosuie
XapaKTePU3YEThCSI BHCOKOIO MeTporpadivHoi KOMIUICKCHICTIO. Pa3oM 3 TuM, B Kap'epi, mo po3poliise HOro, € MIUPOKHUi
CIIEKTp TEXHIYHMX 3ac00iB Julsl OpraHi3auii MyJbTICTPYKTypHHUX BaHTaXXOIIOTOKIB HaBiTh B ICHYIOUHX YMOBaX OOMEXEHOTO
HPOCTOPY AJIsl BEACHHS TIPHUYMX POOIT. Ane JUisi JOCTOBIpHOI OLIHKHM eeKTHBHOCTI MOxnBOi KouBepcii ['3K 3naHHs
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TipHUYO-TEXHOJIOTIYHUX YMOB i CHOXKHBUUX XapaKTEPUCTHK MOTCHIIMHOT HEPYAHOI MPOAYKLIl — HenoCcTaTHRO. i1 1BOro €
HEOOXIAHUM OiNIbII TIIHOOKHUI CHCTEMHUIT aHasli3 CTaHy Ta CHiBBiAHOIICHHS PI3HOMAHITHHX PECypCiB, MPOSKTHUX HAIpAaIlo-
BaHb, BUPOOHUYOTO I €KOHOMIYHOTO IMOTEHIIaly MiJIPHEMCTBA, aJalTUBHOI THYYKOCTI H 1HEPTHOCTI 3aCTOCOBYBAaHHX
TEXHOJIOTiH, a TaKoX 0araTeOX IHIIMX BHYTPINIHIX i 30BHIMHIX (akTopiB. CTOCOBHO TEXHOJOTIYHOI CKIaJOBOi B TAKOMY
cucremHomy migxoni moao [HI'3K mokazano, mo mo 2022 poky peaibHI MOXKIHBOCTI MEPEX0y Ha KOMIUIEKCHY PO3POOKY
pozoBHIIa B foro kap'epi 3 3aJly4eHHSIM B TPaHCIIOPTYBaHHS HepyaHOi mo6ibxHOT nmpoaykii LITIT e BensMu oOMexxeHUMH 6e3
paZMKaNIbHUX 3MiH MPUHHATHX NpoekTiB. OxqHak, micast 2027 poKy 1€ cTae BKe JOLUIBHUM, Ta HOJSITae B 3MiHI CTPYKTYpH
ICHYIOYHMX BaHTaXXOIOTOKIB 3 MiHIManbHUMH iX Moxudikarismu. [Ipu npoMy ocHOBHa ines MiHiMi3alii mpobiaem mepexomy
Ha HOBI BuAM mponykuil (auBepcudikaiisi CHPOBHHU LILOBOrO BHUAOOYTKY 1 KOHBEpCis MHiANPHEMCTBA) MOJArae y
BUKOPUCTaHHI pUTMIYHHUX ITyJbcaliil mpoayktuBHocTi TpaktiB L{I1T.

Kurouosi ciioBa: xap'ep, KOHBeep, MiHEpaIbHa MPOAYKIisl, BAHTAXKOMOTIK, CyMillleH] TOTOKH, KOMIUIEKCHI TEXHOJOTIi.
Fedorenko S.A., Zhukov S.A., Navitniy Y.M., Tkalitchenko S.V. Analysis of the technological potential of periodic oscil-
lations performance CLT as a reserve of multi-structural freight flows

We consider the technological potential of the mining and processing plant a relatively production of associated non-metallic
minerals in the existing ore open pits. The proposed principles and arrangements for the layout and combination in a single-
channel mono periodic cargo separate product streams during the transition to a comprehensive development of the fields.It is
are considered that surrounding rocks in the design contours of ore quarries — are diverse and many of them are suitable for
productive use. Their quality and reserves — enough for production as for alternative raw materials, non-metallic minerals
mined in open pits. To assess the effectiveness of this expedient is to analyze the possibilities of using ore conveyors in the
quarry of InGOK. It is shown that Ingulets deposit is characterized by high petrographic complexity. However, in the devel-
oped his quarry there is a wide range of technical resources for the organization multistructural freight traffic even in the
current cramped conditions of mining. But for a reliable assessment of the effectiveness of a possible conversion of knowl-
edge GOK mining and processing conditions and consumer characteristics of the potential non-metal products - is not
enough. This requires more in-depth analysis of the system and the ratio of a variety of resources, project developments, pro-
duction and economic potential of the enterprise, the adaptive flexibility and inertness of the technologies used, as well as
many other internal and external factors. Regarding the technological component in such a systematic approach regarding
InGOK demonstrated_that up to 2022 the real possibility of switching to a comprehensive development of the field in his
open pit with involvement in the transport of non-metal-products CLT are very limited without radical changes to approved
projects. However, after 2027 it becomes appropriate, and is changing the structure of the existing freight traffic with mini-
mal modifications thereof. The main idea of minimizing the problems of transition to new products (diversification of raw
material extraction and conversion of the target enterprise) is to use a rhythmic pulsation performance CLT paths.

Keywords: quarry, conveyor, mineral products, freight flow, combined flows, complex technology.

VK 622.271.33:622.12

bumsnokoB B.I'., JIynenko C.A., bapanos U.B. Onpenenenne nepcreKTUBHBIX KOHTYPOB KaphepoB pa3padaThIBAOIINX
KPYTOHAIAIOIIHE HKEIE30PYAHBIC MECTOPOXKIACHUS

Heo0X0AMMOCTh B OIpeIeTICHUH MIEPCIEKTUBHBIX KOHEYHBIX TPaHHII KeJIe30PyJHBIX KapbepOB 00YCIOBIICHA TEM, YTO IIOCIIE
BBIXO/Ia TOPHBIX PaboT Ha MPOEKTHBIH KOHTYP Kapbhephbl OyayT paboTaTh B peXKUME €KErOJHOTO CHIDKEHHS (BBIOBITHS) IPO-
H3BOJICTBEHHOH MOIIHOCTH, a IUISl IOATOTOBKH IEPEKPBITHS TAKOTO BEIOBITHS MOTpeOyeTcst 5-7 jeT mpH JiodoM crocobe
paspabotku. [Ipu 3TOM yBeanuuTCcs riyOHHA pa3pabOTKA MECTOPOXKIACHHMS, a OONbIIas YacTh BEPXHUX TOPU3OHTOB paboucii
30HBI OyZeT HoraleHa, 4To MoTpedyeT BOBJICUCHHS 3HAYMTEIBHO OObIIero o0beMa MHBECTULIMI Ha OCBOCHHS 3alacoB 3a
YTBEP)KICHHBIM NIPOEKTHBIM KOHTYpOM Kapbepa. B ctatee, Ha mpumepe IlepBomaiickoro kapbepa IIAO «Cesepnsiii 'OK»
HOKa3aHO OIPeJIeICHNE MEPCIEKTHBHBIX KOHTYPOB OTPabOTKU Kapbepa, BBIOJIHEHbI NCCIICJOBAHNS U3MEHEHH HanOOoIbLIIe-
IO TEKyIIero Kod(GUIMEeHTa BCKPHILIN B 3aBUCHMOCTH OT YBEJINYCHHS NPOSKTHOW ITyOHHBI Kapbepa. IlepcreKTHBHbBIE Ipa-
Hutp! [lepsomaiickoro kapbepa [TAO «Ceepnsiii 'OK» obecriedat s3k0HOMIYECKHE TTOKA3aTeH JOOBIYH PyIbl ¥ IPOU3BO/I-
CTBa KOHIIEHTpATa Ha ypOBHE HE HIDKE YKOHOMHUYECKHX IOKa3aTeNeil MomoOHBIX TOpHO-000raTUTENbHBIX KoMOHHATOB. 1o
pe3yJIbTaTaM IPOBECHHBIX HCCIESOBAaHUH yCTAHOBIEHO, YTO IIPUPOCT 3aMacoB Py.Ibl B IIEPCIIEKTHBHOM KOHTYpe OTPaOOTKH
kapbepa coctaBisier Oonee 130 miuH. T. Ilpm 3TOM MOMONHUTENBHBIH OOBEM BCKPBHINIHBIX PAabOT COCTaBUT B pa3Mepe
260 miH. M°. KO3 GHIHEHT BCKPBIIIHN B YTBEP)KICHHOM IPOEKTHOM KOHTYpe OTpaboTKH Kapbepa coctasiser 0,6 M°/T. Ilpu
pa3paboTKe MECTOPOXKICHHS B IEPCIIEKTHBHOM KOHTYpE OTpPa0OTKM Kapbhepa KOd(QQUIMEHT BCKPBIIIM OyJIEeT COCTAaBIAThH
0,81 m*/1. TIpn paspaboTKe MECTOPOXKIACHHS B IEPCIIEKTHBHBIX KOHTYPAX OTPaGOTKH Kaphepa CPOK €ro SKCILTYATALIHE MOYXKET
ObITh ipoJuIeH 110 43 net npotuBs 37 (pu paboTe B yTBEP)KICHHOM KOHTYPE OTpabOTKM).

KiitoueBble €/I0Ba: KOHEUYHBIII KOHTYp, NIyOuHA Kapbepa, Kod(Q(QHIHMEHTH! BCKPBIIH, 00bEMbI PYAbl BCKPBILIHBIX HOPOJ,
CPOK paboTHI.

Baizniokos B.T'., JIynenko C.O., Bapanos I.B. Busnauennst KOHTypiB Kap’epiB, sIKi po3poOIISIIOTh KPyTOCHaHi 3ai30py -
HI pOJIOBHIIA

HeoOxiqHicTh y BU3HAYCHHI NMEPCIIEKTHBHUX KiHLEBHUX MPaHUIb 3a1i30pYAHUX Kap’€piB 00yMOBIICHA THM, IO IiCJIsI BUXOLY
TipHAYNX pOOIT Ha MPOSKTHHH KOHTYp Kap'epu OyAyTh MPAIIOBATH B PEKHMI LIOPIYHOTO 3HIKEHHS (BHOYTTs1) BUPOOHHYOT
HOTY)KHOCTI, @ JUIsl HiATOTOBKU MEPEKPHUTTS TaKOro BUOYTTs Oyae MOTpiOHO 5-7 poKiB mpHu Oy/b-sKOMy criocobi po3poOku.
Ipu oMy 30iMbIINTHCS TTHOHHA PO3pOOKH POIOBHINA, a OiNTblIa YaCTHHA BEPXHIX FTOPU30HTIB po0O0U0i 30HHU Oyze morarie-
Ha, 110 MOTpeOye 3aTydeHHs 3HAYHO OLIBIIOro 00CATY iIHBECTHUIII Ha OCBOEHHS 3alaciB 3a 3aTBEPIKEHUM MPOSKTHUM KOH-
TypoM Kap'epy. Y crarTi, Ha npukiani [lepmorpasaeBoro xap'epy [TAT «IliBHiunmii '3K» nokasane BU3HauCHHS MEPCIEK-
THBHUX KOHTYDIB BIAIIPAlbOBYBaHHS Kap'epy, BUKOHAHI JOCHIIKEHHS 3MiHH HAiOUIBIIOT0 MOTOYHOTO KoedilieHTa pO3KpH-
BY 3aJIEXKHO Bij 30UIbIIEHHS] IPOSKTHOI ImOnHM Kap'epy. [lepcriextusHi rpanuni IlepmorpasreBoro kap'epy ITAT «IliBHiu-
Huii ['3K» 3a0e3ne4yarh eKOHOMIUHI MOKa3HUKU BUAOOYTKY Pyl Ta BUPOOHUIITBA KOHIIEHTPATy Ha PiBHI HE HI)KYE €KOHOMi-
YHUX [TOKA3HHKIB IOJIOHUX TipHUY030aradyBajbHIX KOMOIHATIB. 3a pe3ysbTaTaMy IPOBEJICHNX JOCIIIIKEHb YCTaHOBIICHE,
10 MPHUPICT 3aMaciB pyJu B NEPCIEKTUBHOMY KOHTYpi Kap'epy craHoBuTh Ginbia 130 muH. 1. [Ipu npoMy 1oaaTKoBHiA 00csT
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PO3KPHBHHX POGIT CKiaze B po3mipi 260 Max. M. KoedillieHT po3KpHBY B 3aTBEPIKEHOMY MPOSKTHOMY OY/IIi BiANparsoBy-
BaHHS Kap'epy cTaHOBHTH 0,6 M°/T. [Ip¥ po3pobIi pOIOBHINA B MEpCIEKTHBHOMY KOHTYDI BiANparoByBaHHs Kap'epy Koedi-
ieHT poskpuBy Gyne cranosuTH 0,81 M°/T. IIpn po3podii PoXOBHINA B IEPCIIEKTHBHAX KOHTYPaX BiANpaIbOBYBAHHS Kap'e-
Py CTpOK Horo ekcruryararmii Moxe OyTH mpoaoBKeHnH 10 43 pokiB npotu 37 ( mpu poOOTi B 3aTBEPHKEHOMY KOHTYPI Bil-
HpalbOByBaHHS).

Kuio4oBi ci1oBa: KiHIIEBUI KOHTYp, TTIHOMHA Kap'epy, KoedillieHTH po3KpHUBY, 00CSATH pyAu PO3KPUBHUX HOPiA, CTPOK pobo-
TH.

Bliznyukov V.G., Lutsenko S.A., Baranov L.V. Determinationof perspective open pit outlines exploiting steeply-dipping
iron-ore deposits

The need for a definition of prospective finite boundaries of iron ore quarry due to the fact that after the mining operations at
the project outline quarry mode will work in an annual decrease (outflow) of production capacity, and for the preparation of
the overlap of the disposals required 5-7 years with any method of development. This will increase the depth of field devel-
opment, and most of the upper horizons the working area will be repaid, which will require the involvement of a much larger
volume of investment in the development of the reserves of approved project quarry outline. In an article on the example of
the Pervomaisky quarry PAO "Northern Mining" shows the definition of the contours of promising mining quarry, made the
greatest changes in the study of the current stripping ratio as a function of increasing the depth of the quarry project. Prospec-
tive border Pershamaiski quarry PAO "Northern GOK" provide economic indicators of ore mining and production at a level
not lower than concentrate economic indicators such mining processing combine. The results of the study found that the ore
reserves in the promising growth contour mining quarry is more than 130 mln. T. In this case, the additional volume of strip-
ping operations will be in the amount of 260 million. m’. The stripping ratio in the approved project is working off quarry
contour is 0.6 m*/t. In the development of the field in the planning loop open quarry stripping ratio will be 0.81 m® / t.In the
development of promising deposits in circuits working off his quarry operating life can be extended up to 43 years to 37 (op-
erating in the approved working off contour).

Keywords: finite contour, the depth of the pit, ratios of overburden, the deposits, the period of work.

VK 625.711.1:629.113

®inaros C.B., I'ipin I.B., ’Kykos C.O., I'ipin B.C. Makcumizaisi BiAlOBiTHOCTI 30BHILIHIX Ta BHYTPIIIHIX (aKTOPIB pyXy
VY cTarTi HaBEeAEHO PE3yNbTaTH JOCHIIIKEHb MO0 3MEHIICHHS KOe(DillieHTy Omopy KOYEHHS BETMKOBAHTAKHOTO Kap €PHOTO
ABTOCaMOCKH/IA 32 PAXyHOK 3aCTOCYBAaHHsI HOBOT'O MOIEPEYHOro Mpodiro Kap epHOI aBTOIOPOrU. PO3KpHTO MeXaHi3M BILIH-
By npodifroBaHHs NOBEPXHI pyXy Ha CHEPreTHYHI MOKA3HUKH PyXY aBTOCAMOCKH/A, a TAKOX — XapaKkTep 3MiHU IUIIMH KOH-
TaKTy KoJieca 3 ZIOPOTOI0 B 3aJIEKHOCTI Bijl XapaKTEPUCTUK I'yMH Ta yMOB ii neopmyBanus. HaBeneHo airodi TexXHiUHI yMOBU
Ha MOBHMI KOMIUIEKT TSTOBOTO OOJaJHAHHS BEJIMKOBAHTAXKHOI'O Kap €PHOr0 aBTOCAMOCKHUJIA a TAaKOX METOJM BH3HAUCHHS
MIBUJIKOCTI PyXy OCTaHHBOTO 3 ypaxyBaHHSM 3MiHH MapaMeTpiB MOMEPeYHOro Mpodio Kap’epHOro HUIIXY. 3a3HA4YCHO, B
SIKOMY HaIpsIMKY 30CepeKYIOThCSI HAyKOBI TOIIYKH aBTOPIB: HE TUTBKH YIOCKOHAJICHHS 3alIpPOINIOHOBAHMX Y MOIEPEAHi me-
pioay MeToniB i METOAWK, ajie i caMHX MiAXOMIB IIOJO MOSCHEHHA MEXaHi3My Ae(OpMyBaHHS BEIMKOPO3MIpHOI I'yMOBOI
IIMHA MaKCHMAallbHO HaBaHTAKEHOTO Kojieca MPH PyCi MOBEPXHEIO0 3MIHHOTO MONEPEYHOro mpodimo 3 pizHUMH Aedopma-
wifHMH Ta GPUKLIHHUMH XapakTepucTukaMu. [Ipe/icTaBIeHO METOAUKY MMPOBEICHHS JOCITIIKEHb Ta iX pe3yJbTaTH, a Ta-
KOX IHOJAaHO OJIOK-CXeMY OCHOBHHX PEaJbHHX HANPSMKIB TEXHIYHO MOXKJIHBOIO Ta TEXHOJOTIYHO JOLIIBHOIO ITiJABUILICHHS
MIBUJIKOCT] PyXY yCEpEeIHEHO THIIOBOTO BEIMKOBAHTAXKHOTO Kap €PHOr0 aBTOCAMOCKHIA. ABTOPH 30CEpEMIN yBary Ha JI0-
CJIiJKEHHI BIUIMBY Ha MapaMeTpH PyXy BEIMKOPO3MIPHOTIO Kojieca XapaKkTepy KPUBU3HM yTBOPIOWOYMX Mpodinio qopory, Ha
BIAMiHY BiJ JOCIIDKEHHX paHillle MpsMONIHIHHEX yTBOpIofounx. JloBeeHo, 1110 Ha eKCIUTyaTaliiHy MIBUIKICTh Kap’€pHOTO
aBTOCAMOCKH/1a HalOLIbII CYTTEBO BIUIMBAIOTH: KYT IIONEPEYHOr0, BiIOBIIHOTO KOJICHHM IapaMm, LEeHTPaJbHOCHMETPUIHO-
T0 HaXWITy MOBEPXHi Ta IIUPUHA aBTOAOPOTH, a TAKOK 3HAYHO 3aJI€XKHI BiJ HOr0 KOe(DIlliEHTH OMOpY KOYESHHS Ta 34CIUICHHS
IIMH. 3aIpOIIOHOBaHa METOAMKA JJO3BOJISIE 3HAYHO PO3BHHYTH TEOPETUYHE OOIPYHTYBaHHS €KCIIEPUMEHTAIBHO MiATBEpIKe-
HOI TINOTe3! NMpOo 3MEHIIEHHS KoeillieHTy ormopy KOUYeHHs IpH BBIrHyToMy npodini kap’epHoi aBTomoporu. Takox 3MeH-
IIeHHs KoedilieHTa OIopy KOYCHHS J[a€ MOXKJIMBICTh 3HU3UTU BEJIUYMHY TATH Ta MOTYKHOCTI Ha BEIYYHX KOJIEcaX BEJIHMKO-
BaHTA)KHOTO Kap’€PHOr0 aBTOCAMOCKH/[A, IO IiJBUIIYE MAalIMHHHI pecypc /Ul BUKOHAHHS IOJAaTKOBHX OOCATIB IepeBe-
3eHb. OCKIJIbKH TPAHCIIOPTHY POOOTY MOXHA BUKOHYBATH 3 MEHIIMMH [TOKa3HUKaMHU MOTY)KHOCTI ABUTYHa CAMOCKH/IA, TO 1€
B CBOIO 4epry 3abesneuye i 3MCHIIICHHST CHEPrOBUTPAT - 00’ €MiB MaJbHOTO Ha TPAHCIOPTYBAHHS 33JaHUX 00CATIB TipHUYOT
MacH.

Kurouogi ciioBa: xap’ep, npo¢ine Jopory, kap’epHuil aBTOCAMOCKHI, OIIIp PyXY, BEIMKOPO3MIipHi KoJieca.

®uiaartos C.B., l'upun U.B., ’Kykos C.A., l'upun B.C. Makcumu3zanus COOTBETCTBUS BHEITHUX M BHYTPEHHUX (HaKTOPOB
JIBH)KEHHS OOJBIIETPY3HBIX KAPLEPHBIX aBTOCAMOCBAJIOB KaK METO/] ONTUMH3ALIMH UX PabOTHI

B crarbe NpUBEACHBI Pe3yJIbTAThl UCCIICIOBAHUII [0 YMEHBLICHUIO KO (QHIMEHTa COMPOTHBICHHUS KaYCHHUIO OOJbIIETPy3-
HOT0 KapbepHOTr0 aBTOCAMOCBaja 3a CYET MPHUMEHEHHs HOBOTO MONEPEYHOro HNpOoduis KapbepHOH aBTOJOPOrd. PacKphiT
MEXaHHU3M BIUSHHS MPOMIINPOBAHHUS IOBEPXHOCTH JABMKCHHS HA SHEPTeTHUYCCKUE MOKA3aTeNH IBUKCHHS aBTOCAMOCBaJIa, a
TaKOKe Ha XapakTep M3MEHEHHUs IATHAa KOHTAaKTa KoJleca ¢ JJOPOroi B 3aBUCHMOCTH OT XapaKTEPUCTHK PE3UHBI U YCIOBUI ee
nedopmupoBanus. [IpuBeneHbl ASHCTBYIONIME TEXHUYECKUE YCIOBUS HA MOJIHBINA KOMIUIEKT TATOBOrO 000pynoBaHUsS 00b-
IIETPY3HOT0 KaphepHOTO aBTOCAMOCBANIA, & TAKKE METO/bl ONPEACNICHHS CKOPOCTU JIBMXKEHHS MOCIEIHEr0 ¢ y4eTOM H3Me-
HEHHsl apaMeTPOB IMONEPEYHOro Npo(uiIsi KapbepHOro IMyTH. YKa3aHO, B KaKOM HallpaBiICHHH COCPEJOTOYEHBI Hay4HbIC
TIOMCKH aBTOPOB: HE TOJIBKO COBEPIICHCTBOBAHKE MPE/UIAracMbIX B MPEbIAYIHE IEPUOBI METOJOB H METOJUK, HO M CAMOTO
MO/IX0/1a K OOBSCHEHHIO MEXaHH3Ma Je(hOPMUPOBAHHS KPYHHOPA3MEPHON PE3WHOBON LIMHBI MaKCHMAJIbHO HArPY>KEHHOIO
KoJieca MpHU JIBH)KCHHU [TOBEPXHOCTBIO IEPEMEHHOTO MONEPEYHOro mpohmiis ¢ pa3inyHbIMH JAeOpMaTHBHBIMU U (DPHKIH-
OHHBIMHU XapakTepHcTHKaMH. [IpencTaBieHa MeTOANKa MPOBEACHUS MCCICIOBAaHUM M UX PE3YNBTAThI, a TAKKEe OJIOK-CXeMa
OCHOBHBIX peajbHBIX HaIllPaBJICHUI TEXHHMYECKH BO3MOXKHOTO U TEXHOJOTHMUYECKHU IIeI1eCO00pa3HOr0 IOBBIMIEHUS CKOPOCTH
JBH)KCHHUS THUITMYHOTO OOJIBIIErPY3HOr0 KapbepHOro aBTOCAMOCBaid. ABTOPBI COCPEAOTOUMIM BHUMAHHUE HA UCCIICIOBAHUI
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BIIMSIHHS HA NapaMeTpbl ABMKEHUS OOJIbIIEPa3MEPHOro KoJieca XapakTepa KpUBHU3HBI 00pasyromux Npoduiis 10pory, B OT-
JM4YUE OT MCCIEAOBAHHBIX paHee NMPSIMOJIMHEHHBIX 00pa3yromux. JJoka3aHo, YTO Ha 3KCIUTYyaTallMOHHYIO CKOPOCTb Kapbep-
HOTO aBTOCaMOCBajia HauOoJiee CYLIECTBEHHO BIHMSIOT: YTOJ IONEPEYHOro, COOTBETCTBYIOIIETO KOJICCHBIM IapaM, LICH-
TPaJbHO CUMMETPUYHOTO HAKJIOHA ITOBEPXHOCTH U IIMPHUHA aBTOJOPOTH, a TAKKE 3HAYUTEIILHO 3aBHCHMBIC OT 3TOr0 KO3(-
(bULMEHTBI CONPOTUBIICHHS KAYCHHIO M CLCIUICHUs WKH. [Ipe/uioxKeHHas METOIMKa [T03BOJISET 3HAYUTEIILHO PAa3BUTh TEOpe-
THYECKOe 00OCHOBAHHE DKCIICPHMEHTAIBHO MOATBEPXKICHHOM THIIOTE3bl 00 yMEHBIICHHH KO3((UIMEHTa COMPOTHBICHHUS
KQuCHHIO TPU BOTHYTOM MpoGuiie KapbepHOH aBTOHOpord. Takke yMeHblIeHHEe KO UIHEHTa CONPOTUBICHHS KAYCHHUIO
MO3BOJISIET CHU3HUTHh BEIMYMHY TATH M MOLIHOCTH Ha BEAYIIHX KOJECaX OOJBIIEIPY3HOr0 KaphepHOro aBTOCaMOCBAla, YTO
HOBBILIAET MALIMHHBIA PECYPC IS BBINOJIHEHHS JOMOJIHHTEIbHBIX 00EMOB MEPEBO30K. A TaK KaK TPAHCIOPTHYIO paboTy
MOJKHO BBIIIOJIHATH C MEHBIIMMHU MOKa3aTEJIIMUA MOLIIHOCTH JIBUTIaTEJNIsi CaMOCBaJIa, TO 3TO B CBOIO Ouepenb 00ecreunBaeT 1
YMEHBIIECHHS SHEPTo3aTpaT — PacxXo TOIUIHBA Ha TPAHCIIOPTUPOBKY 331aHHBIX 0OBEMOB FOPHON MACCHI.

Filatov S.V., Girin L.V., Zhukov S.A., Girin V.S. Maximizing compliance with external and internal factors movement of
heavy cast dump trucks as method of their optimization

The results of research to reduce the coefficient of rolling resistance heavy cast dump trucks through the use of new cross-
profile career road. The mechanism of influence of surface profiling movement in the energy performance motion dump, and
— nature of the change wheel contact patch with the road, depending on the characteristics and conditions of rubber deforma-
tion. An operating specifications for the complete set of traction equipment heavy cast dump trucks as well as methods for
determining the speed of the latter on the basis of parameters transverse profile career path. It is indicated in which direction
to focus scientific research authors not only improvements proposed in prior periods methods and techniques, but most ap-
proaches to the explanation of large-scale deformation of the rubber tire maximum load wheels when driving surface variable
cross-section with different deformation and friction characteristics. The methods of research and its results, and also pro-
vides a block diagram of the substantive areas of real potential technically and technologically feasible increase on average
speed of typical supersize quarry dump. The authors focused on the study of the impact on traffic parameters wheel large-
curvature forming character profile, in contrast to the previously investigated creating straight. It is proved that the opera-
tional speed of career dump most significant impact, cross angle corresponding wheel pairs Centrally surface slope and width
of the road, and much depends on this coefficient of rolling resistance and tire grip. The technique can significantly develop
theoretical study confirmed the hypothesis experimentally to reduce the coefficient of rolling resistance with concave profile
quarry road. Also, reducing the coefficient of rolling resistance makes it possible to reduce the size and power of traction on
the driving wheels of heavy cast dump trucks, which increases machine resources for additional transportation volumes. And
as the transport work can be performed with less engine power performance truck, this in turn provides energy and reduce —
the amount of fuel to transport a given volume of rock mass.

Keywords: quarry, road cross-section, rigid dump trucks, the resistance movement, efficiently large wheels.

V]IK 622.807: 502.175

€Bnoxumenko M.®., ®pannes €.B., bougap M.B., Kypinosa M.K. MoHITOpHHT Ta IPOrHO3 CTaHy aTMOC(EPHOro mosi-
TpsI i/ 9ac MPOBEICHHS MacOBHX BHOYXIB y 3ai30pyAHUX Kap’epax Kpusbacy

Bukuan 3a0pyIHIOIOYMX PEYOBHH i Yac MPOBEACHHS MAacOBUX BHOYXIB € 3alMOBUMH, TOOTO 32 KOPOTKUH Yac y MOBITPA
BHKHUJIA€THCS 3HAYHA KUTBKICTH 3a0pyaHIoBadiB. [Ipy iboMy BHHUKa€ HeOe3NeKa IEepeBHIEHHS TPAHIMYHO JIOMYCTUMHX KOH-
LeHTpamill 3a0pyAHIOIOUNX PEYOBHH Ha MEXI CaHITApHO-3aXHMCHOI 30HM Ta Ha MEXIi XKUTIO0BOI 3a0ynoBu. IIpu BH3HaueHHI
MicLs Bitbopy MpoO BPaxoBYETHCS MiCIe pO3TallyBaHHs OJIOKY, IO MiIpHBAETHCS, HapaMeTpu Oypo-BHOYXOBHX pOOiT, Ha-
HpsIM BITPY, BiZICTaHb 0 LbOT0 0JI0KYy. KpiM BU3HAaUYEHHsT KOHLIEHTpALill 3a0pyHIOIOUUX PEYOBHH, IO YTBOPIOIOTHCS ITiJ| 4ac
nposezenHs: MmacoBux BuOyxiB, HAIBIIT' KHY npoBoanTh MOHITOPUHT HPHPOAOOXOPOHHHX 3aXO[IB, SIKI MiIIPHEMCTBO 3a-
CTOCOBYE 1711 60pOTHOM 3 BUKMAAMHU. BajkJIMBUM aclieKTOM HOINEpEPKEHHS 3a0pyIHEHHS aTMOC(EPHOro MOBITPs PH Maco-
BHX BUOyXaX € MPOTHO3HI PO3paxyHKH MPU3EMHUX KOHIEHTpauiii Ha Mexi C33 mepen nmpoBeieHHAM BHOYXiB. 3HaHHS Hac-
JIKiB MacOBOT0 BHOYXY JHO3BOJHUTH ONEPATHBHO BiAKOPUTYBATH TEXHOJIOTIIO BEACHHS BHOYXOBUX POOIT y YaCTHHI 3aCTOCY-
BaHHS 3aXOJIB 3 IIJIO-Ta30-M0AaBIeHHs. [l BUpIIIEHHS I[bOTO MUTaHH HEOOXiIHO PO3POOUTH MOJETb IPOTHO3HUX PO3pa-
XYHKIB CTaHy aTMOC()EepHOT0 MOBITPs IIiJ Yac MPOBEACHHS MacOBHUX BHOYXIB Ha MiJCTaBi KOMII IOTEPHHX IPOTpaM, 3aTBEp-
okeHnx Minnpupomu Ykpainu. B nmpomy Bumanky BH3HAa4aloThCsl €KBIBaJIGHTHI MakcHMaibHI pa3oBi Bukuau (EMPB) 3a-
OpYAHIOIOUMX PEUOBMH, NPUBEACHI 10 JBaJUATHXBIINHHOTO IHTEPBALy OCEPEIHEHHS, BEIMYMHH SKAX MOXHA BUKOPHCTATH
SIK BUXIJHI JIaHi JUIsl IporpamMu po3paxyHKiB po3citoBanHs EOQJIL. Sk moka3yroTk pe3ysbTaTH po3paxyHKiB, BOHH MalOTb JIO-
CHUTb BEJIMKY 301KHICTh 3 ()aKTHYHUMH [PH3EMHUMH KOHIICHTPALIISIMU, OTPUMAHIMH LIJSIXOM BUMIPIOBaHb Ha Mif(aKkenbHuX
HOCTax.

Kurouosi ciioBa: macoBuii BHOYX, MOHITOPHHT, 3a0py IHIOIOUI PEYOBHHH, IPU3EMHI KOHIIEHTpPaii, IPOrHO3HI PO3paxyHKH.
EBnoxkumenko M.®., ®panues E.B., bonaaps M.B., Kypunosa M.K. MOHHTOPHHT B IPOTHO3 COCTOSTHHUSA aTMOC(EpPHOTO
BO3JlyXa BO BpeMsI IPOBEIEHHSI MACCOBBIX B3PHIBOB B JKeJIC30pyJHEIX Kapbepax Kpusdacca

BEIOpOCH! 3arps3HSIOMNX BEIIECTB BO BPEeMsI IIPOBEICHUSI MAaCCOBBIX B3PBHIBOB SIBIISIIOTCS 3AJIMOBBIMH, TO €CTh 32 KOPOTKOE
BpeMsI B BO3JyX BBIOpachIBaeTCsl 3HAUUTEIILHOE KOJINYECTBO 3arpsisHUTeNed. [Ipy 3TOM BO3HUKAET ONACHOCTB MPEBBILICHUS
HpeNeNIbHO JOIYCTUMBIX KOHLICHTPALNii 3arpsI3HSIOIINX BELIECTB Ha IPAaHU CAHMTAPHO-3AIUTHOI 30HBI U Ha TPAHM JKHJIMIL-
Hoit 3actpoiiku. [pu onpenenennn mMecta oT6opa MPod yUUTHIBAETCS MECTO PACIIONOKEHHMs OI0Ka, KOTOPBIH MOAPHIBACTCS,
HapameTpbl Oypo-B3pBIBHBIX paboT, HalpaBlIeHHE BETPa, PACCTOSHUE K 3TOMy Oi0Ky. Kpome ompeneneHus KOHLEHTpauuii
3arps3HAIOMINX BEUIECTB, KOTOPBIE 00pa3yroTCs BO BpeMs MpoBeneHus: MaccoBbiX B3peiBoB, H/IBIIT" KHY npoBoauTt MoHU-
TOPHUHT IIPUPOFTOOXPAHHBIX MEPOIPHATHI, KOTOPBIE HPEANPUATHE IPUMEHSET 1711 60phOBI ¢ BEIOpocaMu. BaxkHBIM acrieKToM
TIpeAyTIPeXKICHNS 3arPSI3HEHUs] aTMOC(EepHOTr0 BO3/LyXa IPH MAacCOBBIX B3pPBIBaX SIBJISIOTCSI NPOTHO3HBIE PACUCTHI MIPU3EM-
HBIX KOHIEHTparuii Ha rpanu C33 mepex npoBeieHNEM B3pHIBOB. 3HAHUE MOCIIEICTBUI MacCOBOTO B3phIBA ITO3BOJIUT ONEpa-
THUBHO OTKOPPEKTHUPOBATH TEXHOJIOTHIO BEJCHUWs B3PBIBHBIX Pab0OT B 4YacTH IPHMCEHEHMS MEPOIPUSATHH MO IHIIO-Ta30-
nojasieHHs. 1 peleHus 3Toro Bopoca HeoOXoAUMO pa3paboTaTh MOJEIb IIPOTHO3HBIX PAcueTOB COCTOSHUS aTMocdep-
HOTO BO3/lyXa BO BPeMs IPOBEJECHHS MACCOBBIX B3PBIBOB Ha OCHOBAHHUM KOMIIBIOTEPHBIX MIPOrPaMM, YTBEpKIACHHBIX MuHII-
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pupons! YkpauHsl. B 3ToM cityyae onpenemnsroTcs SKBUBaJIEHTHbIE MakcuMallbHble pa3oBble BbIOpocsl (EMPB) 3arpssusto-
IIUX BEIIECTB, IPUBEICHHBIC K IBAALATUIMUHYTHOMY MHTEPBAILy OCEPEAHEHHS, BEIMYMHBI KOTOPBIX MOXKHO HUCIIONB30BATh B
KauecTBE BBIXO/HBIC JIaHBI VIS TPOrpaMMBbl pacueToB paccenBaHusi EOJI. Kak moka3pIBalOT pe3ysbTaThl pacdeToOB, OHU UMe-
10T JIOCTAaTOYHO OOJIBIIYI0 CXOIMUMOCTh C (PAKTHUECKHMMH MPU3EMHBIMU KOHLICHTPALMSAMH, MOJYYECHHBIMH ITyTEM U3MEPECHHI
Ha nodaKeIbHbIX MOCTaX.

KiroueBble €j10Ba: MacCOBBIH B3pHIB, MOHHTOPHHI, 3arpsA3HSIOLINE BELIECTBA, NMPU3EMHBIC KOHICHTPALMH, NPOTHO3HBIC
pacuerThl.

Evdokimenko M.F., Frantsev E.V., Bondar M.V., Kurinova M.K. Monitoring and prognosis of the state of atmospheric
air during realization of mass explosions in the iron-ore open pit of Kryvbass

The extrass of contaminents volley during realization of mass explosions, id est for short time the far of pollutants is thrown
out in air. Thus there is a danger of exceeding maximum of possible concentrations of contaminents on verge of sanitary -
hygienic area and on verge of housing building. At the location of sampling the place of location of block which is blown up,
parameters of brown - explosive works, direction of wind, distance to this block, is taken into account. Except for
determination of concentrations of contaminents which appear during realization of mass explosions, HIIBIII' KHY
conducts monitoring of nature protection measures which an enterprise applies for a fight against extrass. The important
aspect of warning of contamination of atmospheric air at mass explosions are prognosis calculations of the ground
concentrations on verge of C33 before realization of explosions. Knowledge of consequences of mass explosion will allow
operatively to correct technology of conduct of explosive works in part of application of measures on ardor of is gas - to
crush down. For the decision of this question it is necessary to work out the model of prognosis calculations of the state of
atmospheric air during realization of mass explosions on the basis of the computer programs, ratified Ministry of nature of of
Ukraine. The equivalent maximal valid for one occasion extrass (EMPB) of contaminents, resulted to the gBagmaTHMuHyT-
HoMy interval of ocepennenns, are determined in this case, the sizes of which can be used in quality a weekend is given for
the program of calculations of dispersion of EOJI. As results of calculations show, they have large enough convergence with
the actual ground concentrations, got by measuring on subtorch fasts.

Keywords: mass explosion, monitoring, contaminents, ground concentrations, prognosis calculations.

YIK 681.5: 621.313.323

Ba6eup €.K., Xopoascbkuii B.I1., Xopoascbkuii /I.B., Titopenko K.I'. [HTenexTyansHa cucreMa CUTyalifHOTO yIpaB-
JIHHS €HeProCIOKUBAaHHAM ApoOapHUX (adpuk

Po3po6ieno MeToan CHTYaliiHOTO yNPaBIiHHS €HEPrOCIIOKHUBAHHAM JPOOAPHOr0 KOMIIIEKCY, CHPOBHHA Ha KU ITOCTyHae
3 IeKUIBKOX Kap’epiB, abo nimpHUNG. Ha 6a3i ekcnepTHHX CHCTEM, po3po0IIeHO TEXHOJIOTII CUTYaIifHOTO aHalli3y eleKTpo-
CIOKMBaHHS TIPOLICCIB APOOJICHHS B MEPiond 0OMEXEHHs eHeprocucteMu. [100ymoBaHa apXiTeKTypa IHTEICKTyadbHOI CHC-
TEMH MiATPUMKH PillIeHb Ta HABECHO Pe3yJIbTaTH IMITAL[IIIHOr0 MOIEIIOBAaHHS €IEKTPOCIIOKUBAHHAM ApobapHOi Gpadbpuku B
nepiosin 0OMeKeHb TOTYKHOCTI eHeprocucteMu. JloBeeHo, 1110 CHTYyalliiiHa MOJIeb SHeprocnoXuBaHHs aApobapHoi Gpadbpu-
KU 3 [IOCTAQYaHHAM PYAU 3 YOTUPHOX IXKEPell J03BOJISIE CIIPOEKTYBATH CYYacHY iHTEJEKTyalbHy CUCTEMY €KCIIEPTHOTO OLli-
HIOBaHHA 0araToCTaIiifHOTO Mporecy ApOoOICHHS B MEPIOIN «ICHBY, «HIY», «IiK», «HAIMIBIIK» HA 0a3i MpaBwiI - MPOAYKIIii,
JiepeBa pillleHb AJs CHCTEMH MPOTHO3YBAaHHS MapaMeTpiB €HEProcloKUBAHHA i, siKa 3a0e3ledye ONTUMabHE OIEepaTUBHE
YIPaBITiHHS TEXHOJIOTTYHAM IIPOIECOM 3 TapaHTOBAHUM 3MEHIICHHSM ITHTOMHX BUTPAT EJIICKTPHKU Ha OAHY TOHHY Ipobie-
HOTO MIPOJYKTY.

BusHaueHo o3HaKW MPOOJIEMHUX CUTYyalliid, Ta moOyaoBaHo moneini B/, b3, npaBuia - mpoayKiii Ta MHOKHHA YIIPABIiHCh-
KUX PIlIeHb, IOJO0 OI[IHKH CTaHy €HEPrOCHUCTEMH, O0JaTHAHHSA NpobapHOi (aOpHKH, MATOMUX BUTpPAT CICKTPOCHEPrii Ta
napaMeTpiB epeKTHBHOrO BUPOOHUYOrO LUKy TEXHOIOTIYHHUX MPOLECIB B IEPiox 0OMEXEHb IOTYKHOCTI €HEPrOCHCTEMH.
HaBeneHo mpukiaay NMpOEKTyBaHHS SKCHEPTHUX MOAENCH Ul NOCTAHOBKM 3a]ay NPUIHATTA pillleHb, 1 3a/1a4 JIIOAHHO-
MaIIMHHOTO CHiJIKyBaHHs. Taka TexHOnoTis n03Bosie MoaemoBatu B Mexkax cuctemu ICYE - ACYTII Bech ciekTp TeXHO-
JIOTIYHHX CUTYyAIil, sIKi BAHUKAIOTH B IIPOLIEC] YIIPaBIiHHA eHeprocnoxuBaHHsM | i mpouecamu ApoOIeHHS Ta 3ApiOHEHHS
B Pi3Hi nepioan 10061 eHeproHaBaHTAXKCHHS CUCTEMH.

KunrouoBi ciioBa: cucrema, el1eKTponocTadyanHs, qpodapHa ¢abprka, mpaBuia — IPOAYKILii, ZepeBO pillleHb, eKCIEepPTHa CHC-
TeMa.

Ba6en E.K., Xopoubckuii B.II., Xopoabckuii I.B., Tutopenko K.I'. lHTennexryanbHas cucTeMa CUTYallIOHHOTO yIIpaB-
JICHHS DHEPronoTpedIeHneM ApoOMIBHBIX (hadpuK

Pa3paboTaHbl METOJbl CHTYaLMOHHOIO YIPABJICHUS SHEPronorpebiieHHeM IPOOHIBHOTO KOMILIEKCA, ChIpbe Ha KOTOPBIi
HOCTYIIAeT U3 HECKOJILKMX KapbepoB, WM y4acTKoB. Ha 6a3e sKkcnepTHBIX chcTeM, pa3padoTaHbl TEXHOJIOTHH CUTYallMOHHO-
T'0 aHaJIN3a JIEKTPONOTPEOICHHS POLIECCOB IPOOICHHUS B IIEPHOJIBI OrpaHUYCHHUS SHeprocucteMsl. [locTpoeHa apXUTeKTypa
HHTEJUICKTYaJIbHOW CHCTEMBbI HOIICP)KKH PEIICHHUI U MPHBEICHBI Pe3yJIbTaThl HMUTALIOHHOTO MOJICITUPOBAHHS HICKTPOIIO-
TpebiaeHus IpoOHIBbHOI (hadpHKK B MEPHO/bI OTPAaHUYCHUH MOITHOCTH SHEProcucTeMsl. Joka3aHo, YTO CHTYyallMOHHAS MO-
JIeTb SHEepronoTpebaeHus qpoOmiIbHOl (Gabpuku ¢ MOCTaBKOW pynabl U3 YETHIPEX MCTOYHHKOB MO3BOJSIET CIIPOEKTHPOBATH
COBPEMEHHYI0O HMHTEJICKTYAJIBHYI0 CHCTEMYy OKCHEPTHOIH OIEHKHM MHOTOCTaJUHHOrO Ipolrecca IPOOJICHUs B IEPUOIbB
«ICHBY, KHOUBY, KIHK», CIIOJIYIHK» Ha 0a3e MpaBHII - MPOAYKIMH, IEPEeBO PELICHUH ISl CUCTEMBI IIPOrHO3UPOBAHUS Hapa-
METPOB 3HEPronoTpedIeH s U, KOTOpas 00ecIeYnBaeT ONTHMAIBHOE ONEPATUBHOE YIPABICHUE TEXHOJIOTHYECKUM IpOoLEc-
COM C TapaHTUPOBAHHBIM YMEHBIICHUEM yIEIbHBIX 3aTPaT EKTPUUECTBA HA OJHY TOHHY JPOOJICHOrO NPOIYKTA.
OrnpeniesieHbl PU3HAKK TPOOJIEMHBIX CHTYaLid, 1 ocTpoeHsl Moenu b1, B3, npaBuia - NpoAyKIMH 1 MHOXKECTBO YIIPaB-
JICHYECKUX PEIICHUH, B OIEHKE COCTOSHHSA SHEPrOCHUCTEMBI, 000pyIOBaHUE NPOOMIBLHON (aOpuKu, YAETBHBIX PAcXOJOB
JJIEKTPOIHEPTUH M MapaMeTpoB 3P(PEKTHBHOTO MPOU3BOACTBEHHOTO IIMKJIA TEXHOJIOIHYECKUX MPOLECCOB B NMEPHOMIBI OIpa-
HUYCHUH MOIIHOCTH dHeprocucteMsl. [IpuBeneHs! TpuMeps! IPOSKTUPOBAHHS SKCIICPTHBIX MOJeNIel UIs TOCTAaHOBKH 3a1a4
NPUHATHS PELICHUH, U 3a]a4 YeJIOBEKO-MaIlIMHHOTO o0ueHus. Takas TeXHOJIOIUs IO3BOJISICT MOJEIHPOBATh B paMKax CHC-
tembl UCYD - ACYTII Bech CHEKTP TEXHOJOTHYESCKUX CUTYAIMH, BOSHUKAIOIIUX B MPOLIECCE YIIPABICHHS SHEPromnorpeodie-
HueM JI® u nporieccamMu ApoOIICHHS M U3MENIBYCHHUS B Pa3HbIC IEPUOABI CyTOK SHEPrOHArPY3KH CHCTEMBI.
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KiroueBble ci10Ba: cucrema, aieKTpocHabkeHue, 1poOuibHas Gadpuka, mpaBuiia - MPOAYKLIUH, IEPEBO PEILICHUH, SKCIepT-
Has cucTeMa.

Babets E.K., Khorolskiy V.P., Khorolskiy D.V., Titorenko K.G. Intellectual system of situatioonal management the en-
ergy consumption of crush factories

Are designed methods of of situational power management crushing complex, raw materials which comes from a several
open pits, or areas. On the base of expert systems technology are designed situational analysis of power consumption during
periods of crushing processes limit the power system. Created the architecture of intelligent system decision support and the
results of simulation of power consumption during periods of crushing plant power grid constraints. It is proved that the of
situational model power crushing plant with delivery of ore from four sources allows you to design a modern intellectual
system estimates process multi-stage crushing during the "day", "night", "peak", "half-peak 'on the basis of rules — products a
decision tree for the forecasting system parameters energy. The system ensures optimum management of process opera-
tional and ensures reduction in the unit cost of electricity per ton of crushed product. Developed region problematic situa-
tions, and built database model, BZ, BD, rules — products and set of management decisions. The evaluation state of the
power system, of crushing plant equipment and specific electricity consumption and parameters effective production cycle
processes during periods of limited power system. Developed example of design of expert models to perform decision-
making tasks and tasks of man-machine communication. Such technology allows to model within system - SCADA entire
spectrum of technological situations, occurring in the power management process DF and process crushing and grinding in
different periods of the day energy loading .

Keywords: system, power supply, crushing plant, rules - products, a decision tree, the expert system.

VK [622.831: 622.272.273.1]: 622.341.11.012.2

Hapukosckuii B.B., Cenynosa T.T., IlapukoBckuii Ban.B. Binsane mapamerpoB cucreM pa3paboTKu U HOPSIKOB OTpa-
0OTKM 3amacoB Ha MHTEHCHBHOCTH KOJEOAHMH 3€MHOH MOBEPXHOCTH HPH OTOOHKE MAarHETUTOBHIX KBApIUTOB INAXTHI MM.
Opmxonukuaze [TAO «IT'OK»

IIpuBeneHs! pe3ynbTaThl HCCIESIOBAHUH BINSHUS MOPSIIKOB OTPAOOTKH 3aI1aCOB MarHETUTOBBIX KBAPLIUTOB U 00BEMOB B3PhI-
BaEMbIX B3PBIBYATHIX BEILECTB B OJHOM 3aMeUICHHMU Ha HHTEHCUBHOCTb KOJNeOaHUH 3eMHOW MOBEPXHOCTH, NPHIIETraroLIei K
IIAXTHOMY IIOJIIO. YKa3aHHbIE MCCIIEIOBaHHUA OOYCIIOBJICHBI CIEUU(UKOIl yCIOBUI OTpaGOTKM MarHETHUTOBBIX KBapLUTOB
3aKJII0YaloLIeiics, ¢ OAHON CTOPOHBI, B TOM, UTO Ha 36MHOM IOBEPXHOCTH, IPUJIETAIOLIEH K MIAXTHOMY MOJIO, PACIOJI0KEHbI
MHOTO3TaXKHbIC )KUJIbIC 34aHUS M IPOMBIIICHHBIE COOPY)KEHUS, a, C IPYTOil CTOPOHBI, YUUTBIBAsI BHICOKYIO IIPOYHOCTD Mar-
HETUTOBBIX KBApUUTOB OTpabOTKa WX C MPUMEHEHHEM KPYITHOMACIITaOHOW TEXHOIOTHH TpedyeT NpoBeIeHHE MacCOBBIX
B3pBIBOB C 00IIeH Maccoii B3pbIBaeMbIX BemecTB oT 30 1o 170 T. B cBsI3M ¢ OrpOMHBIMH MaccaMy B3PBIBAEMbIX B3PBIBUATHIX
BEILECTB KOJIeOaH!sI 36MHOM MOBEPXHOCTH JOCTUTAIOT 6...7 GaJyIoB, YTO OTPHLATENIBHO OTPAXKACTCS] HA COCTOSTHUHU YKHIIBIX
3JJaHUH U IPOMBIIUICHHBIX coopykeHuil. [IpoBeieHHBIE HCClIeIOBaHNUS TIO3BOJIMIIM YCTAaHOBHUTH B3aHMOCBS3b MEXKYy YMEHb-
IIEHUEM MAacchl OJHOBPEMEHHO B3PhIBAEMOIO 3apsjia U IMOPSJIKOB OTPAOOTKH 3aIlacoB, ONPEACNSIONX HaJInuhe oOpyIleH-
HBIX HOpPOJ Yy OTOMBAaEMOro MacCHBa, C MHTEHCHBHOCTBHIO CEHCMHUYECKHX KOIeOaHHil 3eMHOH MOBEPXHOCTH. YKa3zaHHBIE
B3aMMOCBSI3H [O3BOJISIOT CIIIE HA ATAle MPOCKTHPOBAHUS OYUCTHON BBIEMKH IIPOrHO3HPOBATh MHTCHCHBHOCTD CEIICMUYECKUX
KoJieOaHu# 3eMHOM TOBEPXHOCTH MPH BEACHUM B3PBIBHBIX paOoT. JlaHHBIC HCCIEA0BAHUS IPOBEICHBI IIPH MACCOBBIX B3PbI-
BaxX C MHTEPBAJIOM 3aMeUICHUH MEX/y OTIEIbHBIMH CEPHSIMH B3PHIBOB HE MEHEe 75 MC M SHHIEHTPAIBHBIX PACCTOSHHUAX 110
KOHTPOJIHPYEMBIX 00beKTOB OT 360 10 1200 M.

KiroueBble ci10Ba: apaMeTphl CUCTEMBI, HOPSI0K OTPabOTKH, KUIIOE 3aHUEe, IPOMBIIUICHHOE 3[JaHHe, B3PbIBYATOE BElle-
CTBO, 3aMeJIIEHHE, CelicMuIecKoe KojebaHue, 3eMHas IOBEPXHOCTh, IPOTHO3, IIPOEKT

Hapuxoscbkmii B.B., Cexynona T.T., IlapuxoBcskuii Ban.B. Bruus napamerpis cucteM po3poOKu U MOPSIKIB Bigmnpa-
LIOBaHHs 3amaciB Ha IHTEHCHBHICTh KOJMBAaHb 3€MHOI MOBEpXHI NpH BiAOMBaHHI MarHETHTOBHX KBAapLHUTIB IIAXTH
iMm. Opmxonikinze [TAT «II'3K»

HaBeneHo pe3ynbTaTu JOCHIIKEHb BIUIMBY MOPSIKIB BiIMpPAIFOBaHHS 3allaciB MarHETUTOBHX KBapLUTIB 1 00'€eMiB BUCAIIKY-
BaHHMX BUOYXOBUX PEUOBUH B OJHOMY YHOBUIPHEHHI Ha IHTEHCHBHICTh KOJMBAHb 3¢MHOI HOBEPXHi, MIPUJIETIIOL IO IIAXTHOTO
noys. Bxazani rocinimkeHHs 00yMOBIIeHI CrIenn(iKoI0 YMOB BiJIIPAIIOBAHHS MarHETUTOBUX KBAPIUTIB IO HOJISATAE, 3 OXHO-
ro OOKy, B TOMy, IO Ha 3eMHIl ITOBEPXHI, IPHJIETIIH O MAaXTHOTO MOJIs, PO3TalloBaHi 6araTomoBepXOBi XXUTIOBI OyIiBiIi 1
MPOMHCIIOBI CIIOPYAH, @, 3 IHIIOro OOKY, BPaXOBYIOUM BHUCOKY MIIHICTh MarHeTUTOBUX KBapIHTIB BIANPAIIOBAaHHS iX i3 3a-
CTOCYBaHHSIM BeIMKOMaclITaOHOT TEXHOJIOTii BUMarae IpOBEICHHS] MaCOBHX BHOYXIB i3 3arajbHOI0 Macol0 BUOYXOBUX peyo-
BuH Big 30 10 170 T. ¥V 3B'A3Ky 3 BEIMUE3HUMH MacaMH BUOYXOBHX PEUOBHMH KOJHMBAHHS 3€MHOI MMOBEPXHI JOCATaIOTH 6...7
6aiiB, 110 HETATHBHO BiJOMBAETHCS HA CTaHI XUTJIOBUX OyIiBeNb i MPOMHUCIOBUX cropyad. [IpoBeneHi DociiHKeHHs 103BO-
T BCTAaHOBUTH B3a€MO3B'SI30K MK 3MEHIICHHSIM MAacH OJHOYACHO BHCA/DKYBAaHOTO 3apsdy i MOPSAAKIB BiANPALIOBAaHHS
3aracis, [0 BU3HAYAIOTh HASBHICTH OOPYIICHUX MOPiA y BiIOMBAHOTO MAaCUBY, 3 IHTCHCHUBHICTIO CEHCMIYHUX KOJMBAHb 3€M-
HOI ToBepxHi. BkazaHi B3a€M03B's13KH JO3BOJIAIOTH III€ Ha €Talll IPOEKTYBAHHS OYMCHOI BUIMKH IIPOTHO3YBAaTH IHTCHCHBHICTh
CeWCMIYHUX KOJIMBAaHb 3€MHOI ITOBEPXHI IIPU BeIeHHI BUOYXOBUX poOiT. [laHi JOCIIKEHHS IPOBEAEH] IIPH MAacOBHUX BUOY-
Xax 3 IHTEepBaJIOM YIOBUIFHEHb MiXX OKPEMHMH CepisiMH BUOYXIB HE MEHIIE 75 MC i eNiIeHTPAIBHNX BiJICTAHSAX IO KOHTPO-
J1p0BaHuX 00'exTiB Bix 360 1o 1200 m.

KirouoBi ciioBa: mapameTpu CHCTEMH, NMOPSAAOK BiNpPAalIOBaHHSA, )KUTJIOBUH OyAMHOK, NMPOMMCIIOBA CIIOPYZa, BHOyXOBa
pEYOBHHA, YIIOBIILHEHHSI, CEHCMiYHE KOJIMBAaHHS, 3eMHA [IOBEPXHS, IIPOTHO3, IPOEKT.

Tsarikovsky V.V., Sedunova T.T., Tsarikovsky Val. V. Influence of reserves parameters of development systems and
working off orders of reserves on the intensity of the earth’s surface vibrations at breaking of magnetite quartzite of
Ordzhonikidze mine PJISC "CGOK"

The results of the research of influence of orders of magnetite quartzites reserves mining and volumes of blasting of explo-
sives in a slowdown on the intensity of the vibrations of the earth's surface, adjacent to the mine field are given.

These studies are due to specific conditions of magnetite quartzite mining concluding in, on the one hand, the fact that on
the surface adjacent to the mine high residential buildings and industrial buildings, are located, and on the other hand, the
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high strength of magnetite quartzites working out using large-scale technologies require massive blasting with a total mass of
explosives from 30 to 170 tons. In connection with the huge masses of blasted explosives ranging and of the earth's surface
vibrations are up to 6 ... 7 points, which has a negative impact on residential buildings and other industrial structures.

The studies have established a connection between reducing charge weight at the simultaneous blasting and an order of min-
ing of reserves, determining the presence of braking in masses, with the intensity of seismic vibrations of the earth's surface.
These relationships make it possible at the stage of designing of mining face to predict the intensity of the earth's surface
seismic vibrations during blasting operations.

These studies were carried out at mass blasting at intervals of slowdowns between individual series of blast at least 75 ms and
epicentral distances to objects controlled from 360 to 1200 m.

Keywords: system setting, working off order, residential building, industrial building, blasting of explosive, slowdown,
seismic vibration, earth’s surface, forecast, project.

VK 528.021

KynikoBcbka O.€., Atamanenko 10.JO., Haminatr O.C. Cnoci0 BU3HAuYCHHS JIIHIIHUX €JIEMEHTIB 3HOMKH MiCIEBOCTI
0€3MIOTHOI0 MOJIEILTIO

Po3risiHyTO croci6 BU3HaYCHHS JTiHIHUX €JIEMEHTIB 3HOMKH MICIIEBOCTI i 4ac (ikCyBaHHS JJOPOKHBO-TPAHCIIOPTHOT IIPH-
TOJ¥ 3a JOMOMOTO KBaJIpOKONTEPa, B PE3yJbTaTi 4YOro OyJo OTPUMAHO IUIAHOBI aepO(OTO3HIMKH i3 KYTOM BiJXHIICHHS
OIITHYHOI OCi BiJ MIPSIMOBUCHOTO MMOJIOXKEHHSI, SIKUi He nepeBuiye 3 °. OnucaHo JeTaabHUH NOPSAAOK pOOOTH Ha MICIi CKOEH-
HsI aBapii, 1110 BKJII0Ya€e B ceOe HalALITyBaHHsI MOZEINI, OTJISII MiCIIEBOCTI, B3JIT kBaapokonTepa Haj miciem JTTI, obmirt 3a-
IaHO1 TepHUTOpii, Bieo 1 OTO3HOMKY, MOCaaKy Mozemi. BucoTa MONbOTy KBaAPOKONTEpa KOHTPOIIOETHCS 33 TOIIOMOTOIO
MyJIbTa JUCTAaHLIHHOTO KepyBaHHA. llepemaua marepianiB Bieo Ta (OTO3MOMKH 3IIMCHIOETHCS MO OE3APOTOBIN cHCTEMi
Wi—Fi 3B’s13Ky, 5IKi aBTOMAaTHYHO 30€piraloThCs Ha KapTi aM’sTi KBaJPOKONTEpa Ta KOMII I0TEPHOr0 MOOIIBHOTO 00IagHaH-
Hi. Y pasi moTpebu OTPUMYIOTH CKpIiHIIOTH (oTorpadili, Ha SKUX YITKO MOKa3aHO BHUCOTY IIOJIBOTY, BIiJICTAHb MOJEII IO
MyJIbTa AUCTAHLIITHOTO KepyBaHHsI, PiBeHb CUTHAILY, PIBEHb JKUBJICHHS aKyMyJsiTopHoI Gatapei, GPS—craTyc, pexuM noiso-
Ty, CTaTyC JITAIBHOTO anapary, sIKiCTb CUTHATy MyJIbTa AUCTAHLIHOTO KepyBaHHs, JaTy, roanHy Tomo. ITomiT BinOyBaeThCs
B MeXax 15 XBWINH, MOCAJKy KBaIpOKONTEepa 3AIHCHIOIOTH y 3pyYHOMY MicClli, HE BHKOPHCTOBYIOTH NpPH LbOMY 3JiTHO-
nocanouHy cmyry. Ilomano pesyinbratd (oTo3ifoMKH, 0OpOOKa SKMX BHUKOHYBAlach i3 BHKOPHCTAHHSAM CTaHIApTHOI
KoM toTepHOi mporpamu Spotlight Pro 10. MeToro omparroBanHs 0yJio OTpUMaTi BiaMacmTaboBaHHK (HOTO3HIMOK, Ha SKO-
My IIBUAKO 1 JOCTOBIPHO 32 JOMOMOTOIO JIIHIMHUX (YHKII MOYXHA BU3HAYUTH HEOOXiJHI JIiHIIHI €NEMEHTH, SIKi MOTPiOHO
BioOpakaTh 3a BUMOTaMHM JIIOYHMX BIANIOBIAHUX HOPMAaTHBHO-NPABOBHX JOKYMEHTIB IIPH CKJIamaHHI cxemu asapii. [Ipormo-
HYETbCS 30CEPEIUTH 3yCHILIS Ha AOCHI/UKCHHI MIPHYMH BUHUKHEHHS IOMUJIOK BU3HAYCHHSI JIHIHHUX €IEMEHTIB 3iOMKH Mic-
[IEBOCTI 3aIPONOHOBAHUM CIIOCOOOM Ta JOCHIAUTH IUISIXU 1X yCYHEHHSL.

KonrouoBi ciioBa: 3lioMKa MiCIIEBOCTI, JiHIIHI €IeMEHTH, TOPOXKHBO-TPAHCIIOPTHA NPUT0Ja, KBaJAPOKONTEpP, CXeMa aBapii,
MeTaJieBa pyJieTKa, Ja3epHuii ckanep, Spotlight Pro 10, pactpoBe 300pakeHHs, aBapiiiHuii TPHKYTHUK, PO3Mip CTOPOHHU TPH-
KyTHHKA, Koe]iluieHT 301bIeHHs (OTO3HIMKA.

Kynukosckas O.E., Aramanenko 10.10., Hamunat A.C. Cnioco0 onpeaeneHust TMHEHHBIX 3JIEMEHTOB ChbeMKH MECTHOCTH
0e3MiIOTHOH MOIEITBIO

PaccmoTper croco0 ompemeneHHst JHHEWHBIX JJIEMEHTOB CHEMKH MECTHOCTH BO BpeMs (HKCHPOBAHUS JOPOXKHO-
TPAHCIIOPTHOTO MPOUCIIECTBUS C TIOMOIIBIO KBAIPOKOITEPa, B PE3YJIbTAaTe Yero ObUIH MOJIYYCHBI IIIAHOBBIC a9POhOTOCHUM-
KU C YIJIOM OTKJIOHEHHSI ONTHYECKON OCH OT OTBECHOTO MOJIOXKEHHs, KOTOPbIN He mpesbimaet 3. OnucaH noapoOHbId mopsi-
JIOK pabOThI HA MECTE aBapHH, Y4TO BKJIIOYAET B ceOsl HACTPONKH MOJeNH, 0030p MECTHOCTH, B3JIET KBAIPOKONTEpa Hal Me-
crom JITTI, obner 3aiaHHON TEPPUTOPHH, BHICO U (POTOCHEMKY, ITOCAIKY MOJIEIM. BbicoTa mosera KBaIpoKonTepa KOHTPO-
JMPYETCs ¢ MOMOLIBIO TyJIbTa MCTAHIIMOHHOTO ynpasieHus. [lepenada matepuaioB BHAEO- U GOTOCHEMKH OCYLIECTBISETCS
1o OecrpoBosHoi cucteMe Wi—Fi CBSA3H, KOTOpbIE aBTOMATHYECKU COXPAHSAIOTCS HAa KapTe NMaMATH KBaJPOKOITEpa U MO-
OMJIBHOTO KOMITBIOTEPHOTO 000pynoBaHUs. B cimydae HEOOXOAMMOCTH MOTYYalOT CKPUHLIOTH (oTorpaduii, Ha KOTOPBIX
YETKO IT0Ka3aHO BBICOTY I0JICTa, PACCTOSHHE MOJICIIH [0 IyJIbTa JUCTAHI[MOHHOTO YIPABJICHHUS, YPOBEHb CHIHAJIA, YPOBCHb
[TUTaHHs AKKYMYJISITOpHO#T 6arapen, GPS—craryc, pexxuM IojieTa, CTaTyc JeTaTelIbHOr0 anmapaTa, KayecTBO CUTHAA ITyJIbTa
JIMCTAHI[MOHHOTO YIPABJICHUS, aTy, BpeMsl U japyrue mapamerpsl. IToser coBepiiaercs B mpepenax 15 MUHYT, mocaiky
KBa/IPOKOITEpa OCYIIECTBISIIOT B YA00HOM MecTe, He HCIIOIB3YIOT IPH STOM B3JICTHO-IIOCAI0UYHYIO 1ojiocy. [IpeacraBieHs
pe3ysbTaThl (HOTOCHEMKH, 00paboTKa KOTOPBIX PeaIM30BhIBANIACH CTAHJAPTHON KOMITbIOTEpHOH mporpammoii Spotlight Pro
10. Lleas 06paboTKy 3aKI04Yagach B MONyUYeHUH (POTOCHUMKA B MacmTabe, Ha KOTOPOM OBICTPO M TOCTOBEPHO C TOMOIIIBIO
JMHEHHBIX (QYHKUMH MOXHO OIpEeAeUTh HEOOXOIMMbIC JIMHEHHbIC IIEMEHTHI, KOTOPBIE ClIeqyeT 0TOOpaxarh 1o TpeboBa-
HHIO JICHCTBYIOIIMX COOTBETCTBYIOIIMX HOPMATHBHO-IIPABOBBIX JOKYMEHTOB IIPU COCTABICHHU CXEMbI aBapu. IIpeiaraet-
Csl COCPEJOTOYUTD YCUIIHMS Ha UCCIICIOBAHUU IIPUYHH BOSHUKHOBEHHMS OIIMOOK ONPE/IEICHHUS IMHEHHBIX JJIEMEHTOB ChEMKH
MECTHOCTH HPEUIOKEHHBIM CIIOCOOOM U UCCIIEIOBATH ITyTH X YCTPAHCHHUSL.

KitoueBble €jI0Ba: CheMKa MECTHOCTH, JIMHCHHBIC SJIEMEHTHI, JIOPOKHO-TPAHCIIOPTHOE MPOUCLICCTBHE, KBaJPOKOITED,
cXeMma aBapuH, METAJUIMYeCKas pyJeTKa, Ja3epHblid ckanep, Spotlight Pro 10, pactpoBoe n300pakeHUe, aBapUiHBIA Tpe-
YTOJIBHHK, pa3Mep CTOPOHBI TPEYTOJIbHUKA, KOO(DGHUIIHEHT YBeIMUeHNUs (POTOCHUMKA.

Kulikovska O.Ye., Atamanenko Yu.Yu., Naminat O.S. Method of the planning survey linear elements determining by
unmanned model

The article considers the method of determining the linear elements of planning survey during the accident recording using
quadrocopter, resulting routine aerial photos with angle of divergence of the optical axis from the plumb position, not exceed-
ing 3° were received. Detailed work order at the scene of the accident is described, which includes setting up a model, area
survey, quadrocopter launch over the place of the accident, fly around of a given territory, video and photography, model
landing. Quadrocopter flight height is controlled by remote control. Transfer of video and photography material is carried out
by wireless system of Wi-Fi connection which automatically saved on the memory card of quadrocopter and computer mo-
bile equipment. If it is necessary, photograph screenshots are got, which clearly show the flight altitude, model distance to
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remote control, signal level of the power battery, GPS-status, flight mode, the status of the aircraft, remote control signal
quality, date, hour, etc. The flight takes place within 15 minutes; quadrocopter landing is carried out in a convenient location,
while not using the runway. The results of photographing are performed processing of which was carried out using standard
computer software Spotlight Pro 10. The aim of study was to get a scaled picture, on which you can determine necessary
linear items by linear functions quickly and reliably which should be reflected according to the requirements of existing rele-
vant legal documents when preparing the accident scheme. It is proposed to focus on the study of the causes of errors of
planning survey linear elements determination with proposed method and explore the ways to address them.

Key words: planning survey, the linear elements, traffic accident, quadrocopter, accident scheme, a metal tape measure, laser
scanner, Spotlight Pro 10, halftone image, warning triangle, the sizes of the triangle, zoom factor.

VK 622.1:528.02

0.B. Joarix, JoJrix JI.B. JlocmimkeHHS cIOCO0IB CIIOCTEPEKEHHS 32 Ae(OopMaLlisiMH JCHHOI IOBEPXHI, MiApoOIeHOT TipHH-
YUMHU poOOTaMH

VY crarTi po3MISHYTI MINTaHHS BUKOPHCTAHHS PI3HUX CIIOCOOIB CIIOCTEpeXeHHs 3a JAedopMalisMH ISHHOI IIOBEPXHI, PO3Ta-
IIOBAaHOI HaJ TipHUYUMHU BUpoOKamu. [Ipn BimcyTHOCTI MOBHOI XapaKTEPUCTUKH IIPO Mig3eMHI TipHUYI pOOOTH IOLUIBHO
BUKOPUCTOBYBATH CIIOCOOU 3 BH3HAYEHHSIM IIPOCTOPOBOTO IIOJIOKEHHS TOYOK. MOXKIIMBOCTI Cy4acHUX NMPUJIAZAIB Ta IpOrpa-
MHOTO 3a0e3MeueHHs] JUKTYIOTh NOTpeOy B yJOCKOHAIEHHI KJIACHYHHX METOIMK CIIOCTEepeXkeHHs 3a nedopmanismu. Buko-
PHUCTOBYIOUH LU(PPOBI TAXEOMETPHU IJIsl BUMIPIOBAHHS JOBXKHUH JIiHIN Ta NEPEBUILEHb MOXKHA OJHOYACHO BU3HAYATH HE Tillb-
KU IJTAHOBI KOOPJIUHATH, SIK IPOMOHYETHCS B poOOTax ASsIKUX aBTOPIB, a it mpoctoposi. Ha miisiHKax, 1e HEMOXIHBO OYJ10 3
PI3HHUX MPUYHH PO3TAIIyBaTH MPO]iIbHI JiHIT NEPHEHANKYIAPHO 10 MPOTHO30BAaHUX OOPYIIECHB, OyJI0 MEpEeBipeHO IIaHOBE
monoXxeHHs penepis. [lomepenHi cocTepeskeHHs Ha perniepax NpodibHUX JiHIN, SKi BUKOHYBAJHCS 3 BUKOPUCTAHHAM BUMi-
PIOBaHHS BiZICTaHEl Ta NEPEBUILEHbD, JaBaM BEIMYNHNA TOPU30OHTAIBHUX Ta BEPTUKAIBHUX AedopMalliil, sKi He epeBHILLy-
Bl KPUTHYHMX BEJIMYHH. AJle, BpaXOBYIOUYH CKJIaJHI YMOBHU TepHUTOPIi, OyJI0 MPUHHATO PIillICHHS PO BUKOPHCTAHHS mapa-
JeTbHO | iHmmMX MeToniB. Ilo penepax Oynu mpoxiagHi creniagbHi HONIrOHOMETPUYHI X0oau. Bu3HadyeHi koopauHaTH pene-
piB Ha OCTaHHIO aTy OyJIM MOPIBHSHI 3 MONEPEHIMH, Ha OYATKOBY AaTy. OGUMCIIeH] pi3HUI KOOPMHAT PerepiB XapakTe-
pH3YIOTh BETMYMHH Ha HAMPSMH 3pYLICHHS 3a MEBHHUI mepio yacy. B cTarTi HaBeqeHO MpUKIIA, KOJIM BiZICTaHb MIX pere-
pamu 3MiHmIacs 3 Benuuunan 57,510 M 10 57,630 M, ToOTO Ha 12 cM, a KOOPAUHATH perepiB, MK SIKHUMH LISl BiICTaHb BU3HA-
yajacs, BiAnoBigHo — Ha 760 MM Ta 570 mMm.

Kurouosi ciioBa: mporpamsi 3acobu, nedopmariii, HOBi IpuiIaaIn

A.B. Joarux, Joarux JI.B. HccnenoBanne ciocodoB HabmoneHns 3a AehopMannsiMy JHEBHOH ITOBEPXHOCTH, IT0paboTaH-
HO¥ TOpHBIMHU paboTaMu

B craTbhe paccMOTpeHBI BONPOCH! MCHOJIB30BaHUs PA3IMYHBIX CIIOCOO0B HaOIIOACHHS 32 JedOopMalMsIMH JTHEBHON MOBEPX-
HOCTH, PACIIOJIOKCHHOM HaJl TOPHUMH BbIpaboTKamu. IIpy OTCYTCTBHH IOJIHON XapaKTEPUCTHKU O MOA3EMHBIX TOPHBIX BbI-
paboTKax 11esieco00pasHo MCIOIb30BaTh CHOCOObI C ONPEASICHUEM MPOCTPAHCTBEHHOTO MOJNIOXKEHU TOYeK. Bo3amoxkHOCTH
COBPEMEHHBIX NPUOOPOB U MPOrPaMMHOI0 00ECIEUEHHs MO3BOJISIOT YCOBEPILICHCTBOBATh KIACCHYECKUE METOIUKH HaOII0-
JeHuit 3a nedopmarmsamu. Mcnonb3ys nugpoBble TaxeOMETphl Uil H3MEPEHHS [UTMH JIMHUHA M NPEBBILCHUH MOXHO OJJHO-
BPEMEHHO OIPEACNATH HE TOJBKO IJIAHOBBIC KOOPAWHATHI, KaK NpeiIaracTtcs B poO0oTax HEKOTOPBIX aBTOPOB, a U IIPOCTPaH-
crBeHHbIe. Ha y4yacTkax, rje HeBO3MOKHO OBbLIO 10 Pa3HBIM MPUYMHAM PACIIOIOKHUTH IPOQHIBHBIC IMHUU NIEPIICHANKYIISP-
HO K IIPOTHO3HPYEMBIM OOpYIICHHSIM, OBLIO IPOBEPEHO IIAHOBOE IOJNIOXKEeHUE perrepos. [Ipeasraymye HabmoneHus Ha pe-
nepax npoGMIbHBIX JIMHHUH, KOTOPbIC BBIIOIHSIMCH C HCIIOIb30BAHHEM H3MEPEHHsSI PACCTOSIHHA M TPEBBILICHUH, TaBalli
BEJIMYHHBI TOPU30HTAIBHBIX M BEPTHKAIBHBIX Ae(OpMALIHii, KOTOPbIC HE MPEBBILIATN KPUTHYSCKUX BenuurH. Ho, yunThiBast
CIJIOXKHBIE YCIIOBUS TEPPUTOPHH, ObUIM IPUHATHI PEIICHU 00 UCIIONB30BAHUM NapaslIeNbHo U Apyrux Metonos. ITo penepam
OBbLIN HPOJIOKEHBI CIELUAIbHbIE MOJIUTOHOMETpHYEcKHe Xobl. OnpenesaeHbl KOOPAUHATEI PENepOB Ha IIOCIEIHION AaTy
OBUIN CONOCTABHMBI C MPEABIAYIIUMY, HA HAYAIBHYIO aTy. BBIUHCICHHbBIC pa3inyuHs KOOPAUHAT PENCPOB XapaKTePH3YIOT
BEJIMYMHBI Ha HANpPABIICHUS C/ABHIA 3a ONPEICICHHBIH MEpUoj BpeMeHH. B crarbe mpHBeNeH NpHUMEp, KOrla paccTOsSHHUE
MEXIy pernepamu U3MeHHIach ¢ BenuuuHbl 57,510 M 10 57,630 M, To ecTh Ha 12 cM, a KOOPJUHATHI PENIEPOB, MEXYy KOTO-
PBIMH 3TO PacCTOSHUE ONPEIEIIIOCh, COOTBETCTBEHHO — Ha 760 MM u 570 Mm.

KiroueBble cj10Ba: IporpaMMHbIC CpeCTBa, A¢(hOpMaLiK, HOBbIC IIPUOOPBI

0. V. Dolgikh, Dolgikh L.V. The research of ways of observation over deformations the surface which is deteriorated by
mining works

There are questions of use of different ways of supervision over deformations of the surface located over mountain
development are considered in this article. It is necessary to use the ways with definition of 3D provision of points at lack of
a total characteristic of underground mining works. Possibilities of modern devices and the software dictate need for im-
provement of classical techniques of supervision over deformations. The use of digital tacheometers for measurement of
lengths of lines and exceedings it is possible to define at the same time not only planned coordinates as it is offered in works
of some authors and spatial. On sites where it was impossible to locate for various reasons profile lines perpendicularly to the
predicted collapses, the planned provision of reference points was checked. The previous supervision on reference points of
profile lines which were carried out with use of measurement of distances and exceeting, gave sizes of horizontal and vertical
deformations which didn't exceed critical sizes. But, considering difficult conditions of the territory, decisions on use in par-
allel and other methods were made. On reference points the special poligonometric courses were laid. The coordinates of
reference points for the last date were comparable with previous, for initial date. The calculated distinctions of coordinates of
reference points characterize sizes on the directions of shift for a certain period of time In example when distance between
reference points changed from the size of 57,510 m to 57,630 m, that is on 12 cm, and coordinates of reference points be-
tween which this distance was defined, respectively — on 760 mm and 570 mm is given.

Keywords: software, strains, new appliances
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Mlosnox M.B. MonentoBaHHsl JUHAMIYHUX PSIIiB POTHO3YBaHHS SKICHUX MMOKa3HHUKIB PYAU i KOPUCHOI KOTAIUHU y PYIHIN
CHPOBHHI

BukoHaHO cTOXacTHYHE MOZETIOBAHHS BiZOCOOJCHHX 1 B3a€EMO3AJICKHUX AMHAMIYHHUX DPAIB IUIA MPOTHO3YBAaHHS SKICHUX
TOKAa3HMKIB PYOH 1 KOPHCHOI KONAJHHU y PyIHIH CHPOBHHI POJOBHINA, MOKIANY, PyIHOTO Tijla abo MUIBHHII 3alli3UCTUX
KBapuuTiB. BigMiueHo, 10 OCHOBHHUMH IIepeBaraMi CTOXacTUYHHUX MOJeNel npouecy GopMyBaHHS SKOCTI PyJu i KOPUCHOT
KOIIAJIMHA Y Py/AHIA CHPOBHUHI € IX BUCOKI aIalTHBHI BIACTHBOCTI, TOUYHICT MPOTHO3YBAHHS, & TAKOXK MOJKIIUBICTH MOJIEIIO-
BaHHs HECTALliOHAPHHUX AWHAMIYHHX PsitiB. PO3IJISHYTO METOMMKY MOJICIFOBAHHS B3a€EMO3AJICKHNUX AUHAMIYHUX PAIB SIKOC-
Ti pyi¥ 1 KOPUCHOT KONAJIMHM y PyIHIH CHPOBHUHI. YSBJIEHHS PO TipHUY0J00yBHE BUPOOHHUIITBO SIK JUHAMIYHOI CUCTEMH i
00K 3aleXHOCTell MK 00’€MHO-IKICHUMH TOKa3HHKaMH OKPEMHX PIBHIB PpY/OMOTOKIB, IOB’SI3aHUX TipHHYO-
TEXHOJIOTTYHUMH TIPOLIECaMH, JO3BOJIMIO y3arajJbHUTH METOIU MPOTHO3YBAHHS BiIOCOOJICHHUX PSIIiB SIKOCTI PyJH i KOPHCHOT
KONAJIMHU Y PYAHIN CHPOBUHI Ha B3a€MO3AJICKHI. Y CIIITHE BUPINICHHS TEOPETUYHUX NUTAHb Y Wil 00JIACTi, JO3BOJIHIIO 3Me-
HIIMTH TPYAHOLII MPAaKTUYHOI pealizamii MeToxy, siKi 0OyMOBJICHI CKJIQIHICTIO OLIHKU ITapaMeTpiB TaKUX 0araTOBHMIipHUX
Mozernei 1 inTeprperamnii pe3yapTaTiB MOACTIOBaHHs. BUKOHAHWUI aHANI3 BUKOPUCTaHHs 0araTOBUMIpHHX MOJAEJICH Ha BENH-
KoMy (haKTUYHOMY MaTepialli Jlae€ MO3UTHBHI pe3yabTaT. PO3MIITHYTO ABa MiAXOAM, SIKI JOIIUIBHO BUKOPUCTATH JUIS MOJIe-
JIIOBAaHHS B3a€EMO3AICKHHUX AWHAMIUYHHX PSJIIB SIKOCTI PyAM 1 KOPHCHOI KONAIWHH y PyIHIH cupoBuHI. BukoHanHI mocmi-
JUKEHHS! y 3HAYHIH Mipi pO3LIMPIOIOTH MOXKJIMBOCTI METOAY IPOTHO3YBaHHS IIpolecy (GopMyBaHHS SIKOCTI PyJH i KOPHCHOT
KOTAJIMHU Yy PYJHIA CHPOBHHI B PYIOMOTOKAX i JO3BOJSIOTH BIPOTIHO OIIHIOBATH KOHTPOJILOBAHI SIKICHI XapaKTEPUCTUKU
Ha mepiojiax ynpapJiHHS MEPEBUILYIOYHM ONEPATHBHI, iCTOTHO MiJBUILYIOYH IPH [[bOMY TOYHICTh NPOTHO3yBaHHs. BumaHo
peKoMeH a1l CTOCOBHO TEXHOJIOT1i IPOTHO3yBaHHS 3 HEBEIUKHMH iHTepPBalaMU TUCKPETHOCTI.

Monox H.B. MoaenupoBaHnue ITMHAMHYECKUX PAIOB MPOTHO3MPOBAHMS KAauECTBEHHBIX IOKa3aTelaed pylbl U IOJIE3HBIX
HCKOTIAeMBbIX B PYIHOM CBIPbC

BBINOJIHEHO CTOXACTHYECKOE MOJICIMPOBAHHE 000COOICHHBIX M B3aUMOCBSI3aHHBIX IHHAMUYECKUX PSIOB JUIsl TIPOTHO3UPO-
BaHUsI KAUECTBCHHBIX [OKa3aTeNeH Py bl U MOJIE3HBIX HCKOMAEMBIX B PYIHOU ChIPhE MECTOPOXKICHHUS, 3QJICXKHU, PYAHOTO Tena
WM y9acTKa KEJIC3UCThIX KBapUUTOB. OTMEUCHO, YTO OCHOBHBIMH MPEHMYLICCTBAMH CTOXAaCTHYECKUX MOJENEil mpoiecca
(bopMHpOBaHHs KauyecTBa PyAbl U MOJIE3HBIX HCKOMAEMBIX B PYJHOM ChIPhE SIBISICTCS X BBICOKHE aallTUBHBIC CBOICTBA,
TOYHOCTb IIPOTHO3MPOBAHHS, & TAKKE BO3MOXKHOCTh MOZICTMPOBAHHUS HECTALIMOHAPHBIX TMHAMUYECKHX psAloB. Paccmorpena
METO/IMKa MOJEIMPOBAHUS B3aMMOCBA3aHHBIX AMHAMUYECKHX PSJOB KayecTBa PyAbl U MOJIC3HBIX HCKOIAEMBIX B PYAHOMH
cbipbe. IIpeacTaBieHre 0 rOpPHOIOOBIBAIOIIEE MPOU3BOJICTBO KaK AMHAMHUYECKOI CHCTEMBI M y4eT 3aBUCHMOCTEIl MEXIy
00BEMHO-Ka4eCTBEHHBIMH II0KA3aTEIIMH OTJCIBHBIX YPOBHEH PYIONOTOKHB, CBS3aHHBIX TOPHO-TEXHOJOIMYECKUMH MPO-
LECCaMH, TTO3BOJIMIIO 000OMINTE METO/IbI IPOTHO3UPOBAHKS 000COOICHHBIX PSIJOB KAYECTBA PYy/bl U MOJIE3HBIX HCKOMAEMBbIX
B PYAHOI1 ChIpbE Ha B3aUMOCBSI3aHbL. Y CIICHIHOE PELICHHE TEOPETUUECKUX BOIPOCOB B ATOM 00J1aCTH, IIO3BOJIMIO YMEHBIIUTh
TPYAHOCTH MPAKTHYECKOM pealn3alii METo/1a, KOTOPbIe 00YCIIOBICHBI CII0KHOCTHIO OLICHKH apaMETPOB TAKUX MHOTOMEp-
HBIX MOJICJICH U MHTEPIPETALMH PE3yJIbTATOB MOJICIUPOBaHHs. BBIIOIHEHHbINH aHAIN3 HCTIOIB30BAHHUS MHOITOMEPHBIX MOJIC-
aeit Ha 6onbIIOM (haKTHYECKOM MaTepuale JaeT MOJI0KUTENbHbIC Pe3yJIbTaThl. PacCMOTpEeHB! jBa MOAX0/a, KOTOpHIE Liele-
CO00Pa3HO MCIIOIB30BaTh I MOACIMPOBAHUS B3aUMOCBS3aHHBIX IMHAMUYECKUX PAIOB KauecTBa PyJIbl U IOJE3HBIX HCKO-
MaeMbIX B PYHON ChIpbe. BBINOIHEHUH UCCIIEJOBAHMS B 3HAUUTEIBHOM CTEIICHH PACUIUPSIOT BO3SMOXXHOCTH METO/a IIPOTHO-
3MpPOBaHUsA Hpolecca GOpMUPOBaHUS KauecTBa Py/Ibl U MOJE3HBIX HCKOMAEMbIX B PYIHON CHIPbE B PYJIONOTOKAaX M MO3BOJIS-
0T JIOCTOBEPHO OLICHWBATH KOHTPOJIMPYEMbIC KAYCCTBCHHBIC XapaKTEPUCTHKU Ha MEPHOJaX yIpPaBJICHHS HPEBbIIIAs onepa-
THBHbIC, CYILECTBEHHO IMOBBILIAS [IPH 3TOM TOYHOCTH NMPOrHO3UPOBAHMS. BhIIaHbl PEKOMEHALMH OTHOCHTEIBHO TEXHOJIO-
MU IPOTHO3UPOBAHUS C HEOOJIBIIMMH HHTEPBAJIAMU JUCKPETHOCTH

Sholokh M. V. Design of dynamic rows of prognostication of high-quality indexes of ore and minerals in ore raw material
Done stochastic modeling of separate and interrelated time series forecasting quality indicators for ore and minerals in ore
deposits, deposit, ore body or station ferruginous quartzites. It is noted that the main advantages of stochastic models forma-
tion process as ore and minerals in the ore is their high adaptive properties of forecasting accuracy and the possibility of
modeling non-stationary time series. The method of time series modeling interdependent as ores and minerals in the ore.
Perceptions of mining production as a dynamic system and accounting relationships between volume-specific quality indica-
tors ore flows levels associated mining and engineering processes, allowed to compile separate series forecasting methods as
ores and minerals in the ore at interconnected. The successful resolution of theoretical questions in this area, has reduced the
difficulties of practical implementation of the method, which are caused by the complexity of multidimensional parameter
estimation models and interpretation of simulation results. The analysis using multidimensional models on extensive factual
material gives positive results. Two approaches that are appropriate to use for simulation of interrelated time series as ores
and minerals in the ore. Sources of substantially extend the process of forming prediction method as ore and minerals in the
ore in ore flows and allow controlled reliably assess quality characteristics for periods exceeding the operational manage-
ment, significantly increasing with precision forecasting. Issued recommendations on forecasting technology with small dis-
crete intervals.

VK 624.024-044.963

Hactnu O.B., Xopyxenko I.B., Koaoka T.B. Ananiz oCHOBHUX NpPUYHH PYHHYBaHHS MOKPIBEIBHOTO KHJIMMY OyniBii
1ieXy HiJArOTOBKH PyXOMOT'O CKJIaJly IIBH/KICHOTO TPaMBalo

JIOBroBiYHICTH MOKPIBII - HEPio Yacy, IPOTIArOM SKOTO MOKPIBIs 30epirac mpane3aaTHiCTh. JIOBroBiYHICT BU3HAYAETHCS
KOHKPETHHMH YMOBaMH €KCIUTyaTallii MOKpiBii, TOOTO BILTMBOM Ha Hel KOMIUIEKCY KITIMATHYHUX, MEXaHIYHHX 1 HIIHX arpe-
CHUBHHX YMHHUKIB. 11 yMOBH 3a51eXaTh Bil KIIIMaTHYHOTO pailoHy, MicIsl PO3TAIIyBaHHS B KOHCTPYKIIi, JOTPUMAaHHS TEXHO-
JIOTIYHUX BUMOT IIPH YJIAIITYBaHHS ITOKPIBII, pexuMy eKkciuryaramii Oyaisii. Ciij MaTH Ha yBasi, IO i Ili YMOBH B 4aci MO-
KyTbh 3MiHIOBaTHCs. OCHOBHE 3aBIaHHS NP BU3HAYCHHI JOBIOBIYHOCTI MOKPIBII 3BOAMUTHCS O TOTO, OO BU3HAYUTH YMH-
HUKH 1 pyHHYBaHHS IIiJ 4ac eKCIUTyaTallil, BUSBUTH LUIIXU 1X ycyHeHHs. ExcruryaraniiiHa npuaaTHICTb Ta JOBrOBIYHICTH
IUTUT NOKPUTTS Ta KPOKBSIHUX KOHCTPYKIIH IPOMHCIIOBUX OyiBElb Ta CIOPYA B 3HA4YHIN Mipi 3aJeXkaTh BiJf CTaHy MOKpiBe-
JBHOTO KHJIMMY MOKPHUTTS. B CBOIO 4epry cTaH M’SIKOro KHJINMY 3aJISKHUTh BiJl TEXHOJIOTI] BIAIUTYyBaHHS, BiJl yMOB €KCILIya-
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Tauii Ta BiZ MPOBEACHHS CBOEYACHOTO OOCTEIKESHHsI Ta MPOBEACHHS HEOOXITHUX PEMOHTHUX poOiT. B crarTi mpoanaizoBaHo
Ta IOCIiKEHO MmyOmikalii, e Oy/10 pO3IJsiHYyTO TEXHOJIOTIIO yIAITyBaHHs M SIKHX OITyMHHX MOKPiBEJIb, BUSBICHHS Iedek-
TiB Ta MMOLIKO/UKEHb MOKPIBIIi B yMOBaX 3BHUYAIHOI eKCIUTyaTallii, a TAaKOX HPH eKCIUTyaTalii B YMOBaX IiIBUIIECHUX TEMIIC-
partyp, 3’ACyBaHHS NPUYMH TaKUX pyHHYBaHb, 3HAXOJDKEHHS YMHHHUKIB, 10 BIUIMBAIOTh HA CKCIUIyaTalliifHi BIaCTHBOCTI
M’sIKO1 OITYMHOI IOKPIBIIi, a TAaKO>X BCTAHOBJICHHS TEXHOJIOTII Ta peKOMEHaliil A1 YCyHEHHS BUSIBICHUX Ae(eKTiB. ABTO-
pamu cTaTTi Oyino 00CTeKEHO MOKPIBIIO OyaiBii Hexy miaroToBku pyxomux ckianis KII «IlIBuaxicHuii TpamBaii», BHaCHi-
JIOK 4O0To OyJI0 po3po0iIeHO ClienialibHy METOJMKY YCYHEHHS] OCHOBHUX Je(EKTIB.

KorouoBi c1oBa: M’sika MOKpiBIs, OiTyMHa NOKpIiBiIs, pyHHYBaHHS Ta Ne(EKTH IOKPIBII, eKCILTyaTallisl OKPiBelb

Hacrtuu O. B., Xopy:kenko 1. B., Kostoka T.B. Ananu3 oCHOBHBIX NPUYUH pa3pyllIeHHs KPOBEIHHOTO KOBPA 3/1aHMSA LieXa
HOJI'OTOBKH IOJBH)KHOTO COCTaBa CKOPOCTHOTO TpamMBast

JloJroBeYHOCTh KPOBJIHX - IIEPHOJ] BPEMEHH, B TEUEHHE KOTOPOTO KPOBIIS XPaHUT PabOTOCHOCOOHOCTH. J[0Ir0BEYHOCTh OMpe-
JIeNeTCsl KOHKPETHBIMH yCIIOBUSIMH SKCIUTyaTallid KPOBIIH, T.€. BIMSHHEM HA Hee KOMIUIEKCAa KIMMAaTHYECKUX, MEXaHHYeC-
KUX U APYTHX arpecCUBHBIX (HaKTOPOB. DTH YCIOBHUS 3aBUCAT OT KIMMATHYECKOTO pailOHa, MECTa PAaCIIOI0KEHHS B KOHCTPY-
KIHH, COONIOZICHHE TEXHOJIOTMYECKUX TPeOOBaHHM MpU YCTpauBaHHE KPOBIH, PEXHMa dKcIulyarauuu 3panus. Cienyer
HMETh B BUJY, YTO M 3TH YCJIOBHS BO BPEMEHH MOTYT M3MEHsAThcs. OCHOBHOE 3a/laHHE NPU ONpPEISICHUH [0JTOBEYHOCTH
KPOBJIH CBOJHUTCS K TOMY, YTOOBI ONPEACIHTH (GaKTOPBI €€ Pa3pyIICHHUS BO BPEMsl 3KCIUTyaTalllH, BBIIBUTD IIYTH UX YCTpa-
HEHHs. DKCIUTyaTallHOHHAs IPUTOJHOCTD M JJOJITOBEYHOCTD IUIUT MOKPBITUS M CTPOIHJIBHBIX KOHCTPYKIHMIH IPOMBIIUICHHBIX
3/1aHUN U COOPY>KEHUH B 3HAUUTENIBHOM CTENEHM 3aBUCAT OT COCTOSIHMSI KPOBEJIBHOI'O KOBPY IOKpBITHs. B cBOIO ouepenb
COCTOSIHUE MSATKOT'0 KOBPY 3aBUCHT OT TEXHOJIOTMH yCTPAUBAHMS, OT YCIOBHII SKCIUTyaTalluy U OT NPOBEJICHHS CBOEBPEMEH-
HOro o0ciIeI0BaHus U NPOBE/ICHHS HEOOXOIMMBIX PEMOHTHBIX paboT. B cTaThe MpoaHalIn3upOBaHbl U MCCIICIOBAHbI ITyOIIH-
KaluH, Tae Obuia pacCMOTPEHA TEXHOJIOTHS YCTPAUBaHUs MATKUX OUTYMHBIX KPOBJIb, BBIBICHHS 1e(EKTOB U MOBPEIKICHHI
KPOBJIM B YCJIOBUSIX OOBIYHOM 3KCIUTyaTallMK, a TAKXKE MPH IKCIUTyaTalliH B YCJIOBHSAX MOBBILICHHBIX TEMIIEPATyp, BBIsICHE-
HHE NPUYUH TaKUX Pa3pyLICHUH, HaXOXKICHUS (aKTOPOB, KOTOPBIC BIHSIOT Ha SKCIUTyaTAllHOHHbBIC CBOMCTBA MATKOW OUTY-
MHOM KPOBIIH, & TAKXKE YCTAHOBJICHHS TEXHOJIOTMH M PEKOMCHJALUIA /Ul YCTPAHEHHUsI BBISBICHHBIX Ae(EKTOB. ABTOpaMu
cTaThy ObLIa 00CIIEI0OBaHA KPOBIIA 37aHUsI [IeXa MOATOTOBKH MOABKHBIX cocTaBoB KIT "CkopocTHoii TpamBaii", B pe3ynbTa-
Te yero Obu1a pa3paboTaHa CrelHaNbHAs METOIMKA YCTPAHEHHSI OCHOBHBIX JI€(DEKTOB.

KiioueBble ciioBa: Markas KpoBiisi, ONTyMHasi KpOBJIS, pa3pyIleHue U 1e(eKThl KPOBIH, IKCILTyaTalusi KPOBIH

Nastych O.B., Khoruzenko 1.V., Koljuka T.V. Analysis of principal reasons of destruction of roofing carpet of building of
workshop of preparation of mobile composition of speed streetcar

Longevity of roof is a period of time during which a roof keeps a capacity. Longevity is determined by concrete external of
roof environments, i.e. by influence on her complex of climatic, mechanical and other aggressive factors. These terms depend
on a climatic district, place of location in a construction, observance of technological requirements at arranging of roof, mode
of exploitation of building. It is necessary to mean, what these terms can change in time. A basic task at determination of
longevity of roof is taken to that, to define the factors of her destruction during exploitation, to educe the ways of their
removal. Service ability and longevity of flags of coverage and crponmnpHbIx constructions of industrial building and
building largely depend on the state roof to the carpet of coverage. In turn the state soft to the carpet depends on technology
of arranging, from external environments and from realization of timely inspection and realization of necessary workovers. In
the article analysed and investigational to the publication, where technology of arranging of soft bituminous roofs, exposures
of defects and damages of roof, was considered in the conditions of ordinary exploitation, and also during exploitation in the
conditions of enhanceable temperatures, finding out of reasons of such destructions, being of factors, which influence on
operating properties of soft bituminous roof, and also establishments of technology and recommendations for the removal of
the educed defects. By the authors of the article the roof of building of workshop of preparation of mobile compositions of
KIT was inspected the "Speed streetcar", the special methods of removal of basic defects were worked out as a result.
Keywords: soft roof, bituminous roof, destruction and defects of roof, exploitation of roof

YK 624.131

Timuenxo P.O., Kpimko /I.A., Boratuncbkuii A.B. Bi3HaueHHs1 onTUMaibHOT MOJIENi TOBEPXHI OCITAHHS B 3a/1a4ax po3pa-
XYHKY IJIATHUX (YHIaMEHTIB Ha ITipOOIIOBAIBHIX TEPUTOPISIX

HepiBaomipHi nedopmanii Bix mizpoOIeHHs MPOSBISIOTHCS Y BUIIISAL MYJIBIM 3pYLICHHS, 0 BUHUKAE TPH MEPEpO3NoIii
HaIpy>KeHb B 30HI HaBKOJIO BUPOOKH. SIKHaiiTOYHiIle BU3HAUYCHHS KPUBOI OCITaHHS MYJIBAU 3pYLICHHS Ma€ BaX<IMBE 3Ha-
YeHHS U1 3a]1a4 PO3PaxyHKY Ta MPOEKTYBAaHHS INIMTHUX (QYHIAMEHTIB Ha MigpOOIIOBAIBHUX TepUTOPisAX. MeToro poboTn
SBJISIETHCS 3HAXOMKEHHS ONTHMAJIBHOTO PIBHAHHSA KPUBOI OCIIaHHS JUIA 3aCTOCYBaHHS HOro B 3ajayax MPOEKTYBaHHS Ta
PO3paxyHKy IUIMTHUX ()YHOAMEHTIB Ha MiAPOOIIOBAIRHUX TEPUTOPiAx. Dopma, po3Mipu MyJIbIH 3pyILIEHHA Ta ii po3Tarry-
BaHHS 3aJIeXKaTh BiJl TOBIIMHU IUIACTy, HOTO KyTa HaaiHHSA, PO3MipiB BUPOOICHOTo TpocTopy. Po3paxyHok miuTHUX (yHIa-
MEHTIB 3BOJNTHCS 0 BU3HAYCHHS NMPOTHHIB IUIHTH, @ TAKOXK 3TMHAIOYMX MOMEHTIB Ta BHYTpIlIHIX 3ycwis. [Iporun ity B
Teopii po3paxyHKy ONUCYEThCsI OIrapMOHIYHUM PIBHSAHHSM, IO MICTHTH NOABIHHMI omneparop Jlamnaca. byniBensHi Hopma-
THUBH IIependadyroTh pajiycononione (paxTnyHo napaboriyHe) BUKPUBICHHS 3€MHOI MOBEpXHi Bix migpobnenus. [Ipu min-
CTaHOBIII ITi€l MoJiesi B OirapMOHIYHE PiBHSHHS BOHA CHPOINYEThCS (YETBEpTa MOXiJHA JOpiBHIOE HYJ0). Lle 03Hauae, mo
BUKPUBIICHHS BiJ mifpoO6iTku He Oyae MaTH BIUIMB Ha BUKPUBIICHHS IUTUTH, L0 He Biamosizae aificHocti. ToMmy mocTae nu-
TaHHA 3HAXOJDKEHHS TaKol MaTeMaTH4YHOI MOJIEII MyJIbJIH 3pyLICHHS, 1110 OyJ10 O JOLINbHIIIE 3aCTOCOBYBATH B 3aa4ax po3-
paxyHKy. JominpHI Mol KpUBOI OCiIaHHA € B Teopil 3pyIIeHHS TipChKUX MOpPia Ta MapKiueinepii. Byio mpoBeaeHo mopis-
HSHHS MAaTEeMaTHYHAX MOJIENICH KPHUBOI MyJIbIH OCITaHHS 3 BU3HAYCHHAM HaloNmTUMaNbHImOi.. HaifGinpry BiinOBigHICTE 10
OyIiBeIBHUX HOPM, 3TiIHO IPOBEICHUX JOCITIPKeHb MOKa3ye Mojesb KpuBoi ocimanus 3a C.I'. ABepmmHuM (BeIM4MHA J0-
CTOBIPHOCTI anpokcuManii HaiibiIbma).

TTopiBHIOIOTHCS BiJOMi MOJICTi TOBEPXHI OCITAHHS 3 METO BH3HAUCHHS HAHONTHUMAIBHINIOT U1 3a/1a4i pO3PaXyHKY Ta MPOEK-
TYBaHHS IUIMTHHUX (yHIAMEHTIB Ha MiPOOITIOBAIEHUX TEPUTOPISX 3 OIS Ha iCHYIOUi Oy/1iBeNIbHI HOPMH.

KurouoBi ciioBa: Mynba ociiaHHs, po3paxyHOK IUIMTHUX (GyHIaMEHTIB, MiApOOIIOBaIbHI TEPUTOPII.
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Tumuenko P.A., Kpumko /I.A., Boratbinckuii A.B. OnpenesneHne onTUMaabHON MOZEIN TIOBEPXHOCTH OCEAAaHMs B 331a4ax
pacuéra IIMTHBIX (yHIAMEHTOB Ha TOAPadATHIBAEMBIX TEPPUTOPHX

HepaBHoMepHbIe JehOpMaIiy OT HOJUISIKH HPOSBISIOTCS B BUJIC MYJIBJIbI CIBUTA, KOTOPBIH BO3HHUKACT IPH Iepepaciperie-
JICHUH HAINpsDKEHHH B 30HE BOKPYT BbIpaboTku. TouHeilniee onpenesaeHre KPHBO OCEaHUst MyJIbJbI CIIBUTA HMEET BaYKHOE
3HAYCHME UL 33/1a4 pacyera M IPOCKTHPOBAHMUS IUIMTHBIX (YHIaMEHTOB Ha MOJICIOYHBIX Teppuropusx. Llensio paboTh
SIBJISICTCS. HAXOXKJICHHE ONTHMAIIBHOTO YPaBHECHUS KPHMBOI OCEHaHMs JUls NPHUMEHEHHs €ro B 3aJadax [POCKTHPOBAHHS U
pacuera INIMTHEX (DYHIAMEHTOB Ha MOJICIOYHBIX TeppuTOpHsX. DopMma, pa3mMepsl MyJibJIbl CIBUTA U €€ PACIIONIOKCHHUS 3a-
BHCAT OT TOJIIMHBI IUIACTY, €r0 YIia HajeHusl, pa3MepoB BHIPAOOTAHHOTO MPOCTPAHCTBA. Pacuer IINTHHX (yHIAMEHTOB
CBOJMTCS K OINPEAEJICHUIO NPOTHOOB IUIUTHI, a TAKXKE CTUOAIOIIMM MOMEHTaM M BHYTPEHHHUM yCHIMAM. IIporn0® niuutsl B
TEOPHMH pacyeTa ONUCHIBACTCS OUrapMOHMYECKUM ypaBHEHHEM, YTO COAEPKHUT ABOHHON oneparop Jlamnaca. CTpouTensHble
HOpPMATHUBBI TIPEyCMATPUBAIOT paliycononione ((pakTudecku mapaboamdeckoe) HCKPUBICHNE 36MHON MMOBEPXHOCTH OT TI0-
anenku. I[Tpy moactaHoOBKe 3TOi MOJeIM B OUrapMOHHYECKOE YPaBHEHHE OHA yIpolaeTcs (4eTBepTasi MPOU3BOJHAS PaBHsIC-
TCS HyJII0). DTO 3HAYHT, YTO MCKPHMBIICHHE OT MOJPabOTOK He OyAET MMETh BIMSHHE Ha UCKPUBJICHHE ILUIHTHI, KOTOpas HE
OTBEYACT JCHCTBUTENBHOCTU. 1109TOMY MOSBISIETCS BOIPOC HAXOXK/CHHS TAKOW MaTeMaTHYECKOH MOJIEIH MYJIbIbI C/IBHIA,
KOTOpBIi ObLT OBl Liesiecoo0pa3Hee NPUMEHATD B 3a7adax pacyera. L{enecooOpasHbie MOJEIN KPUBOH OCelaHus eCTh B TEO-
PHU C/BHIa TOPHBIX TIOPOJ M MapKiueaepun. bbuio NpoBeIeHO CpaBHECHHE MaTEMaTHICCKUX MOJIEIICH KPUBOW MYJIb/IbI OCe-
JaHWs C ONpEACIICHHEM CaMoii onTiMaibHOM. Hanbosbiiee cOOTBETCTBUE CO CTPOUTEILHBIMH HOPMAaMH, COTJIACHO MPOBE-
JICHHBIX MCCJIEJ0OBaHUN MOKa3bIBaeT MOJENb KpHBOil ocenanus 3a C.I'. ABepiiMHUM (BENMYMHA JOCTOBEPHOCTH ANIIPOKCH-
Maluy HanOobIIas ).

CpaBHUBAIOTCS M3BECTHBIC MOJIEIN MTOBEPXHOCTH OCEaHHUS C LIEJIBIO ONPEACICHUS CaMOl ONTHMAIIBHOM JUISl 33/1a4d pacyeTa u
MPOCKTUPOBAHMUS IUIUTHBIX (DYHIAMEHTOB Ha MO/UICIIOYHBIX TEPPHTOPHSX, YUUTBIBAS CYLIECTBYIOIIME CTPOUTEIBHBIC HOPMBI.
KiroueBble cj10Ba: MyJib/ia OCEIaHUsI, pacyueT INIUTHBIX (HYHIaMEHTOB, opabaThIBaeMble TEPPUTOPHUH.

Timchenko R.O., Krishko D.A., Bogatynsky A.V. Subsidence surface optimum model definition in problems of slab founda-
tion calculation on undermined teritories

Non-uniform undermining deformations are shown as subsidence mold. It arises from strains redistribution in area around
mine working . Most complete subsidence mold curve determination has important value for slab foundation calculation and
design problem on undermined territories. The guidelines approximate subsidence curve as parabola as well as in survey it
has more correct math description. Optimum subsidence curve equation for it using in slab foundation on undermined territo-
ries calculation and design problems was our aim. Subsidence mold shape, dimensions and disposition depend on layer
thickness, crash angle and excavation dimensions. In case of horizontal layer bedding and its considerable depth subsidence
mold has symmetrical shape. Slab foundation calculation reduces to foundation sag determination as well as bending mo-
ments and internal forces. The guidelines envisage radial (with curve radius R) surface curvature by undermining. Round
foundation bend is described by biharmonic equation. Two Laplace’s operators’ availability expects fourth order derivative
availability. Obviously fourth order derivative is equal to zero. It means undermining curvature will not influence on slab
bend. It doesn't correspond to the facts. Comparing subsidence mold math models and defined optimum one. S.G. Avershin’s
subsidence curve model is the most appropriate to building guidelines (approximation verification value is the biggest) ac-
cording to author’s investigation.

Well-known subsidence surface models are compared for the purpose of optimum model definition for problem of slab founda-
tion calculation on undermined territories.

Key words: subsidence mold, pacuer slab foundation calculation, undermined teritories.
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Pyns FO.C., Besonosxkko B. FO., Oneiinnk C. FO. Onenka MexaHMYECKUX XapaKTEPUCTHK FOPHBIX MOPOJ HAa CTaJUH IPOEK-
THPOBAHHUS TOPHOAOOBIBAIOLIETO NPEAIPHATHSL

B paGote craBuTCs 3a/1a4a Ha OCHOBE MOJIEIN KPUCTAUINYECKOTO CTPOCHUS TOPHBIX IIOPOJ pa3paboTaTh METOM OLICHKH HX
MEXaHNYECKHX XapaKTEePUCTHK, B T.4. IpeJiesia IPOYHOCTH TOPHON MOPOJIBI O, 1 MOIYJIS IIPOAOIBHOMN yIIPyTocTH E.

Mopens KpHCTaUTMYECKOT0 CTPOSHHS BEIECTBA OCHOBAHA HAa HOHHOW CBSI3U M XapaKTepHa JJIsI 3HAUYUTEIILHON YacTH TOPHBIX
TIOpOoJI, HAaTpuMep Julst MarHeTuTa. KyOudeckas kprcTauimdeckasl peleTka MarHeTuTa copMUpoBaHa aHHOHAMH KHCJIOPOJa
O,., C KOTOPBIMH COEMHEHBI KaTHOHEI kene3a Fes, u Fey,.

Ha ocHOBe Mozeny KpUCTAJUIMYECKOTO CTPOSHUS BELeCTBa pa3paboTaH METO]| OL[EHKH MEXaHHMYECKUX XapaKTePHCTUK rop-
HBIX 1OPOJ, B T.4. IpeJiesa IPOYHOCTH ¥ MOAYJIS IPOAOIBHON yIPYrocTH ropHoit mopoasl. [IporHo3Has oneHka MexaHu4e-
CKMX XapaKTEPUCTHK I'OPHBIX MOPO/ TI0 MPEAIaraeMoii METOAMKE MO3BOJIACT B JJAJbHEHIIEM HCKIIOUUTD IPUHATHE TPYOBIX
OIIMOOYHBIX TEXHOJIOTHYECKHX PELICHHIT IPH MIPOSKTHBIX PadoTax IO A0ObIYE MOJIE3HBIX HCKOIAEMBIX.

JUi1s 3HAUMTEIBbHOM YacTH TOPHBIX MOPOJ, B T.Y. U JJI1 MarHeTUTa, Ha MPUMepe KOTOPOro MOKa3aHO IPHKIAJHOE 3HAYCHHE
pa3paboTaHHOTO aBTOpaMH METOJa, XapaKTepHa MOHHAs CBSI3b MeXIy aToMamH [8,9]. B kpucramiax mopoxs! Habmomaercs
HOHHAsI CBSI3b MEXTY ITOJIOKUTEIBHBIMU M OTPHIATEILHEIMI HOHAMU. JIOHBI 00pa3yloT KPUCTANIMIECKYIO PEIISTKY 3a CUeT
TOT0, YTO KYJIOHOBCKOE OTTAJIKUBAHHE MEXly HOHAMH OJHOT'O 3HAaKa MEHbIIE, YeM KyJIOHOBCKOE NMPUTHKEHHE MEXy HOHa-
MH IPOTHBOIIOJI0XHOTO 3HAKA.

IIporHo3Has oLeHKa MEXaHMYECKUX XapaKTEePUCTHK FOPHBIX MOPOJ IO MPEeAIaraeMoMy METO/Y HMO3BOJISET UCKIIOYUTh IPH-
HATHE IPYOBIX OIIMOOYHBIX TEXHOJOTMYECKHMX PELICHMII IPH NMPOEKTHBIX paboTax IO JOObIYE MOJIE3HBIX MCKOMAeMBbIX, CO-
KPaTHUTh IIEPHO]] HOATOTOBUTEIBHBIX PabOT 10 IPOSKTHPOBAHUIO TOPHBIX MPEIIPUSITHH.

Ki1toueBble cjI0Ba: TOPHbBIC TOPOJIbI, MATHETHT, MEXaHHYECKHUE XapaKTePUCTHKH, MOAEIb, KPUCTAILI, HOH, IPe/iesl IPOYHO-
CTH.

Pyas 10.C., Binonoxko B. 10., Ouiiinuk C. FO. Oninka MexaHIYHAX XapaKTEPHCTHK TiPCHKHUX IOPIX HA CTamii MPOEKTy-
BaHHS FpHUYO0BHA00YBAHOTO MiIPUEMCTBA

VYV poboti craBuUThCS 3aBHAaHHS HAa OCHOBI MOJEN KPHUCTaNiYHOI OYIOBH TipCBKHX MHOPiZ PO3POOUTH METOA OLHKH iX
MEXaHIYHHX XapaKTePUCTHUK, Y T.4. MEXI MILIHOCTI FipCbKOI HOPOJH GCXK 1 MOIYJIsl TOAOBIKHBOI IIPYIKHOCTI E.
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Mopens kpucTtaniuyHol OyJ0BH Pe4OBHHM 3aCHOBaHA Ha IOHHOMY 3B'I3Ky 1 XapakTepHa JJisl 3HAUYHOI YaCTHHH TipChKUX TIOPiJ,
Hampukinaa sl MarHetuTy. KyOiuna kpucranmiyHa perriTka MarHeTuty chopMoBaHa aHioHamMu KHCHIO O,-, 3 SIKHMH
cnomydeHi karionu 3amiza Fe;+ i Fe,+.

Ha ocHoBi Mozeni kpucTaniuHoi OyI0BH PEYOBHHU PO3POOICHII METOI OL[IHKH MEXaHIYHUX XapaKTEPHCTHK TPCHKUX TOPi,
y T.4. MeXIi MIIHOCTI 1 MOXYJsS MOMOBXKHBOI MPYXKHOCTI ripcbkoi mopomu. IIporao3Ha omiHka MeXaHIYHUX XapaKTEPUCTHK
ripcbKUX MOpiA 3a IPOHNOHOBAHOK METOJHMKOK JO3BOJSE HAalali BHKIIOYHTH YXBAJICHHS TIPYOMX MOMHIKOBHX
TEXHOJIOTTYHUX PIilICHb PH MPOCKTHHX POOOTaX MO BUIOOYTKY KOPHCHUX KOIAJIHH.

JUi1st 3HAYHOI YaCTHHU TIPCHKHUX TOPiJ, y T.4. 1 JUIsi MarHeTHTY, HA TPUKIA/] SKOTO MOKa3aHO MPUKIIAHE 3HAUYCHHS PO3po0-
JICHOTO aBTOPaMH METOJY, XapaKTepHHUI 10HHHI 3B's130K Mix aromamu [8,9]. V kpucTaigax MOpOAU CIOCTepiraeThest iOHHUI
3B'A30K MDK IO3UTHBHUMH 1 HETaTUBHUMHU i0OHaMH. [OHM YTBOPIOIOTH KPUCTAIIYHYy PpELITKYy 3a paxyHOK TOTO, LIO
KYJIOHIBCBbKE BIIIITOBXYBAaHHS MK i0HaMH OJHOTO 3HAKy MEHIIE, HiJK KYJOHIBChKE TSDKIHHS MK 10HAMH MPOTHIICKHOTO
3HAKYy.

TIporHo3Ha OLiHKa MEXaHIYHUX XapaKTEePUCTHK TipChbKUX TOPi[] 10 MPONOHOBAHOMY METOJY J03BOJISIE BUKIIOYUTH yXBaJICH-
Hs TPyOHMX MOMMIIKOBHX TEXHOJOTIYHHX DIIICHb IPU HPOCKTHUX POOOTax IO BHAOOYTKY KOPHCHHX KOIAIWH, CKOPOTHUTH
TIepiof MiIrOTOBYMX POOIT IO MPOEKTYBAHHIO TiPCHKUX ITiAIPHEMCTB.

Kuro4oBi ciioBa: TipchKi MOPOIU, MarHETHT, MEXaHIUHI XapaKTEPUCTHKH, MOJICIb, KPUCTAJ, i0H, MEXKa MIIHOCTI.

Rud Yu. S., Belonozhko V. Yu., Olejnik S. Yu. Estimation of mechanical descriptions of mountain breeds on the stage of
planning of mining enterprise

In the work the task based on the model of the crystal structure of rocks develop a method of evaluation of their mechanical
properties, including the tensile strength of the rock o, and elastic modulus E.

Model of the crystalline structure of matter based on ionic bonding, and for much of the rocks, such as magnetite. Cubic crys-
tal lattice of magnetite formed oxygen anions O,_, which are connected by iron cations Fes, and Fe,..

Based on the model of the crystal structure of matter we developed a method of evaluating the mechanical characteristics of
rocks, including tensile strength and elastic modulus of the rock. Predictive estimate the mechanical characteristics of the
rocks on the proposed method makes it possible to exclude the adoption of further grave error technological solutions for
project work in mining.

For considerable part of mountain breeds, including and for magnetite, on the example of which the applied value of the
method worked out by authors is shown, ionic connection is characteristic between atoms [8,9]. In the crystals of breed there
is ionic connection between positive and negative ions. lons form a crystalline grate due to that the coulomb pushing away
less than, than coulomb attraction between the ions of opposite sign between the ions of one sign.

The prognosis estimation of mechanical descriptions of mountain breeds on the offered method allows to eliminate the accep-
tance of rough erroneous technological decisions at project works on mining, to shorten the period of first-minings on plan-
ning of mountain enterprises.

Keywords: rock, magnetite, mechanical characteristics, model, crystal, ion, tensile strength.
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Xpyukuit A.O., CaarBunckuiit M.M., Uymaxk FO.H. [IporpeccuBHbIE METOBI BOCCTAHOBICHHS J€TaIeH TOPHBIX MAIINH

B crarbe paccMOTpEHBI IPOTrPECCHBHBIC HANPABICHUS M METOABI BOCCTAHOBIICHMS AETalled TOPHBIX MAIIHH, IPOBEIEH HX
aHaJIN3, OTMEUYEHBI JOCTOMHCTBA M OOJACTH IPHMEHEHUS KaXJIOr0 W3 HampaBleHHH. B pesynsrate aHamm3a COBpEMEHHBIX
METO/IOB PEMOHTA BBIZECIEHBI 3 OCHOBHBIX HAIIPABJICHWS: TEXHOJOTHU IUIa3MEHHOIO M ra30BOTO HAIbUICHUS, MOOHMJIBHBIE
PEMOHTHBIE KOMILIEKCHI, IIPUMEHEHUE TTOJIMMEPHBIX MaTepUajioB M METaJUIOKepaMHUKH. J[eTaiy, BOCCTaHOBICHHBIE PAaCCMOT-
PCHHBIMU BHIAaMH HAIIBUICHUS, 110 CBOMM (H3MKO-MEXaHHYECKUM CBOWCTBAM IPEBOCXOIAT HOBbIC AeTanu. lIpuMeHeHue
MOOMIIBHBIX PEMOHTHBIX KOMIUIEKCOB TT03BOJISIET 3HAYMTENILHO CHU3UTH 3aTPaThl HA PEMOHT 3a CUET YMEHBILCHHUS BPEMECHH Ha
MMOATOTOBUTENBHBIE OMEPALNH MOCKOIBKY HET HEOOXOAMMOCTH [IPOBOHTH IOIHBINA AEMOHTaX PEMOHTHPYEMOro 000pyaoBa-
HUsI, OMHAKO [MOKA TEXHOJOTHSI BOCCTAHOBIICHHUSI OTPAHUYMBACTCSl HAIUIABKOHW B Cpelle MHEPTHBIX ra30B. [IpuMeHeHue mosu-
MEpHBIX KJIeeB ISl COSIUHEHNUS AeTalell NP PEMOHTE MO3BOJISIET BOCCTAHOBUTH IIEPBOHAYATBHBIE TEOMETPHUECKUE pa3Me-
PBI pa3pymIeHHOH xeTand, obecrednBas pabOTOCIIOCOOHOCTE KOHCTPYKIMIT MPU KOHTAKTE ¢ OPraHWYSCKUMH PacTBOPHTENS-
MH, arpeCCUBHBIMU CpefaMH (KHUCIIOTHI, IEJIOYH U Jp.) B MIMPOKOM HHTEpBaJIC TEMIIeparyp U JaBieHud. [Ipumenenue meran-
JIOKePaMUKH TI03BOJISIET BOCCTAHABIIMBATh JETald MAIIMH MHOTAA Oe3 pa30opKu y3JI0B, OHAKO NMPUMEHEHUE TUX METOIOB
BOCCTAHOBJICHHUS IIPUBOJIUT K U3MEHEHUSIM CTPYKTYpPBI MeTalljla U HEBO3MOXXHOCTH B JaJbHEHIEM NIPUMEHEHUs IpyTHX Me-
TO/IOB BOCCTAHOBIICHUSIL.

KiroueBble ciioBa: BOCCTaHOBJICHHE AETalell MAIIMH, TEXHOJIOTHS [UIA3MEHHOTO HAIBUICHHUS], TEXHOJIOTHS [a30BOT0O HAITbI-
JICHHSI, DJIEKTPOUCKPOBOE JIETUPOBaHue, (DMHUIIHOE [UIA3MEHHOE YIPOYHEHHE, [UIa3MEHHO-AyroBasi HAIUIABKa, [Ia3MEHHAs
MoauduKanys, ra3oliaMeHHOE HaIBUICHHE TOKPHITHH, BBICOKOCKOpocTHOe HambuieHne HVOF, HVAF, neronanuoHHO-
Ta30BBIi METOZ HAIIBUICHNS, MOOWIIBHBIE PEMOHTHBIE KOMIIIEKCHI, TIOJIMMEPHbIE KJICH, METAJNIOKEPAMHUIECKHE TOKPBITHSL.
Xpyubkmuii A.O., CrarBincbkuit M.M., Yymaxk FO.I. [IporpecuBHi MeTOM BiAHOBIICHHS JeTallel TipHIYNX MaIlInH

VY crarti po3mISIHYTI MPOrPECHBHI HAMPSMH | METOAW BiTHOBJICHHS JCTaJCH pHUYMX MAIWH, IPOBEACHO 1X aHali3, BiaMi-
YeHi NepeBart i cepy 3aCTOCYBAHHS KOXKHOTO 3 HANPSIMIB.

V pesysbTaTi aHamizy Cy4aCHHX METOIB PEMOHTY BHIiICHI 3 OCHOBHI HalpsIMU: TEXHOJOTII IJJa3MOBOTO i Ta30BOTO HaIlH-
JIeHHsI, MOO1TbHI PEMOHTHI KOMIUIEKCH, 3aCTOCYBaHHS IOJIMEPHUX MaTepiajiB i MEeTaJoKepaMiyHUX TOKPHUTTIB.

Jetani, BiAHOBIEHI PO3IISIHYTUMH BUIAMH HAIMMJICHHS, 32 CBOIMH (Pi3MKO-MEXaHIYEHUMH BIACTUBOCTSIMH IEPEBEPUIYIOTH
HOBI JeTaJi.

3acTocyBaHHSI MOOUIPHMX PEMOHTHHX KOMIUIEKCIB JO3BOJISIE 3HAYHO 3HM3HUTH BUTPATH HA PEMOHT 33 PaXyHOK 3MEHIICHHS
Yyacy Ha MiJroTOBYi omepanii OCKUIBKM HeMae HeoOXiTHOCTI IPOBOAUTH ITOBHUH JAEMOHTaX PEMOHTOBAHOTO yCTATKyBaHHS,
MPOTE TOKHM TEXHOJIOTIS BiTHOBJICHHS OOMEXYETHCS TiJIbKH HAIJIABJICHHSIM y CEPEIOBHII IHEPTHUX Ta3iB.
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3acTocyBaHHs MOJIMEPHUX KIIEIB JUTsl 3'€IHAHHS JeTallell IPH PEMOHTI JO3BOJISIE BiJHOBUTH MEPBUHHI I€OMETPHYHI PO3MipH
3pyitHOBaHOI eTali, 3a0e3Ieuyouy Mpane3iaTHicTh KOHCTPYKIIH NpH KOHTAKTI 3 OPraHiYHUMH PO3YHHHUKAMH, arpeCHBHH-
MH CEPEIOBHIIAMH B ITMPOKOMY 1IHTEPBAJIl TEMIIEpaTyp 1 TUCKIB.

3acTtocyBaHHS METaJOKEpaMIKH JO3BOJISIE BiIHOBIIOBATH JAETalli MallIMH iHOAI 0e3 po30upaHHs BY3JiB, IPOTE 3aCTOCYBAHHSA
IUX METOAIB BiTHOBJIEHHS NPUBOIUTH IO 3MIH CTPYKTYpH METally 1 HEMOMJIMBOCTI HaJalli 3aCTOCYBaHHS IHIIMX METOIIB
BIJHOBIICHHS.

Ki1104oBi cj10Ba: BiJHOBJICHHS JCTalicii MAIMH, TEXHOJOTIS [UIA3MOBOTO HAIMJICHHS, TEXHOJIOTis Ta30BOTO HAIMIICHHS,
JJIEKTPOMCKPOBOE JIETyBaHHs, (iHIIIHE IUIa3MOBE 3MILlHEHHs, IUIa3MEHO-IYroBEe HAIUIABJICHHS, IUIa3MoBa Mouuikaris,
ra3onoiayM'sHe HalMJICHHs MOKPHUTTIB, BucokomBuakicue HamwieHHs HVOF, HVAF, neronauiiiHo-ra3oBuii MeTox Hamm-
JIeHHsI, MOO1TbHI PEMOHTHI KOMILJICKCH, IOJiIMEpHi KJIei, MeTalloKepaMidHi TIOKPUTTSL.

Khrutskyi A.A., Slatvinskyi N.N., Chumak YU.I. Advanced methods of mining machinery parts restoration

The article deals with review and analysis of advanced trends and methods of mining machinery parts restoration. Advan-
tages and areas of application of each trend are discussed. As follows from the analysis of modern methods, there are three
main trends: plasma and gas spraying, mobile repair complexes, and application of polymers and metal ceramic materials.
The parts, which are restored by the types of spraying mentioned above, possess better physical and mechanical properties
than the new parts do. The application of mobile repair units enables repair costs cutting by reducing preparation time and, as
a result, there is no need to carry out complete removal of the equipment to be repaired. Although the restoration technology
is reduced to welding in inert gases environment. The use of polymeric adhesives for joining parts enables restoring the
original geometric dimensions of the destroyed parts, providing a workable design in contact with organic solvents, corrosive
fluids (acids, alkalis, and others) over a wide range of temperatures and pressures. In some cases the application of metal
ceramic materials allows restoring machine parts without disassembling machine components, but the use of these methods
leads to the changes in metal structure and the inadaptability of other restoration methods in the future.

Keywords: renewal of details of machines, technology of plasma namentenus, technology of gas nameiienwus, electro- spark
alloying, finish plasma work - hardening, plasma is arc Ha maska, plasma modification, flame spraying of coverages, high -
speed on meutenue of of HVOF, HVAF, detonation are gas method of Hanbuienus, mobile repair complexes, polymeric glues,
ceramet coverages.

VK 681.5:622.2

Mopkyn B. C., Tpous B. B., [lapaniok J. U. Nnentudukanus HEHpo-HEUSTKUX CTPYKTYp IJISI CUCTEMBI aIallTHBHOTO
YIIPaBJIEHHS NIPOLECCOM OypeHHs C NICHTH(GUKATOPOM MO 00bEKTa

IToBBICHTH KaUeCTBO aBTOMATH3MPOBAHHOTO YIIPABICHHS TEXHOJIOTMYECKUMH IIPOIECCAaMH Ha Pa3INYHBIX dTalax JOOBIYU U
nepepadoTKHU HKeJIe30Py THOTO CHIPhSi MOXKHO HOCPEICTBOM HCIIOJIB30BAHUS B IIPOLIECCE YIIPABIECHHs OIIepaTHBHOM HH(pOpMa-
MU O TEXHOJIOrnueckoM mporecce. IIpu 3ToM, nHGOpMAIMSA O X0/e TEXHOIOIMYECKOTrO MPOLECCa MOXKET OBITH MOTy4YeHa
KaK MyTeM HEeIOCPEeICTBEHHOIO M3MEPEHHMS, TaK U C NMPUMECHEHHEM MaTeMaTHueckoi Mozenu. ITockoiIbKy XapakTepHUCTHKH
npouecca OypeHus UMEIOT CIy4aliHblil HECTAlMOHAPHBIH XapaKTep, LeJIeco00pa3sHo MPH CHHTE3e YIPABICHHS AaHHBIM HPO-
LIECCOM HCIIOJIB30BATh METO/IBI AJIANITUBHOTO YIIPABICHHS C MACHTH(HUKATOPOM MOzieny o0bekTa. 3amadeii paboThl ABIsETCS
HCCIIeIOBAHHE METOJI0OB ()OPMUPOBAHMS MOJIEIH A CHCTEMBI aIalTHBHOTO YIPABICHUS MPOLieccoM OypeHus ¢ uaeHTHhH-
KaTopoM 00BEKTa yNpaBiIeHHs. B ycioBusIX moctaToqHo OBICTPO M3MEHSIOIUXCS IOoKa3aTesel mporecca OypeHns CKBaXKHH
nenecoo0pa3HoO HCIIONIB30BaTh CTPATETHIO JBYXYPOBHEBOTO aIAaNTHBHOTO YIPaBIEHHS, KOTOpas 3aKIIOYaeTcs B OJHOBpE-
MEHHOM HCCJIeJOBaHUH Ipoliecca OypeHHs ¥ yIpaBiIeHUH JaHHBIM IIPOLieccCoM. Peann3anus moacucTeMsl IPOrHO3MPOBaHUS
OCYILECTBIIIaCh HA OCHOBE aJaNTHUBHOH Heipo-HeueTkol cucteMbl. Mcnonb3yemass HeHpo-HEUeTKas CHCTEMa pealiu3yeT
HeueTKHi BbIBOA CyreHo B BUE MATHCIONHONW HEMPOHHOM CEeTH MPSMOT0 PAaCIpOCTPaHEHHUs CUTHAIIA, IEPBBIN CIIOW KOTOpOH
COJZICPIKUT TEPMbI BXOJHBIX IIEPEMEHHBIX: TEKYIIEro 3HaUeHHs CHIHAJIA M €ro 3aJepKaHHble 3HaYeHHus . OTMEUYEHO, YTO BUA
(GYHKLMM NPUHAJIKHOCTH HE OKa3ajl CYLIECTBEHHOIO BO3ACHCTBHs Ha Pe3yJbTaT NPOrHO3UpoBaHMsA. IIpu oOpaboTke u
aHanmM3e TeKylel mHpopMamuu o0 ONEepaTWBHBIX XapaKTEPHCTHKaX mporuecca OypeHus U (HOPMUPOBAHUU aJANTHBHOTO
YIIpaBJIEHHs IIEeIeCO00Pa3HO NPHMEHEHHE HEHPO-HEUeTKUX CTPYKTYp ¢ ABYyMs ['aycCOBBIMH (DYHKIMSIMH IIPHHAUICKHOCTH
TEpMOB ISl KaXKI0H epeMEHHOH U TPeMs-4eThIPbMSI 3a1ePKaHHBIMH BXOJIaMHU.

KiroueBsie cioBa: apromatu3anust OypeHus, Helpo-HedeTKast MOJelb, AJaTHBHOE YIIPaBJICHHUE.

Mopxysn B. C., Tpons B. B., Ilapaniok /. I. Inentudikauis HeHpo-HEUITKUX CTPYKTYp AJISI CHCTEMH aJaliTHBHOTO Kepy-
BaHH IpouecoM OypiHHS 3 iieHTHUdIKaTOpOM Mojeli 00'ekTa

[TinBULIMTH SKICTh aBTOMATH30BAHOTO YIIPABIiHHS TEXHOJOT YHHUMH MPOLIECAMH Ha Pi3HUX eTanax BHI0OYTKY Ta nepepoOKu
3aJ1i30pYIHOI CHPOBHHH MOXKHA 32 TOMIOMOT'OI0 BUKOPHCTAaHHSI B IIPOLIEC] yIIPaBIIiHHS ONepaTHBHOI iH(popMaLii IIpo TeXHOJIO0-
riunmii npouec. [Ipu npomy, iHGOpMAIiS TPO XiJ TEXHOIOTIYHOTO MPOIecy MoXe OyTH OTpUMaHa SIK IUIIXOM Oe3rmocepen-
HBOTO BHMIPIOBAaHHS, TaK 1 3 3aCTOCYBaHHAM MaTeMaTH4YHOI Mozemi. OCKUIbKH XapaKTepUCTUKU Mpolecy OYpiHHS MaroTh
BUIA/IKOBHH HECTAlliOHAPHHUI XapakTep, JOLIJIGHO NP CHUHTE3I YNpPaBIiHHS JaHHM HPOLECOM BHKOPHCTOBYBAaTH METOAX
aIalITUBHOTO KEpyBaHHS 3 1IeHTH(}IKaTOpOM Mozeli 00'ekTa. 3aBIaHHAM POOOTH € TOCTIPKEHHS MeTOAiB (opMyBaHHS MO-
JeJIl ISl CUCTEMH aJJaiTHBHOTO KepyBaHHs IpolecoM OypiHHS 3 ineHTH(ikaTopoM 00'ekTa KepyBaHHA. B yMoBax IOCHTH
IIBU/IKO 3MIHIOBAaHHX IIOKa3HHUKIB Mpomecy OypiHHS CBEPUIOBUH JAOLIIEHO BUKOPHCTOBYBATH CTPATETil0 JIBOPIBHEBOTO aiar-
THUBHOT'O KEpYBaHHsI, sKa MOJISIra€ B OJHOYACHOMY JIOCIIiDKEHHI Tporiecy OypiHHS i KepyBaHHI AaHUM mpoluecoM. Peaizaris
HiICHCTeMH MPOTHO3YBaHHs 3ifICHIOBaIach HAa OCHOBI aJalTUBHOI HeHpo-HeuiTkoi cuctemu. BukopucToByBaHa Heifpo-
HEYiTKa CHCTEMa peaii3ye HeWiTKUi BUCHOBOK CyreHO y BHTJISAL I’ SITHUINAPOBOI HEUPOHHOI MEpeki MPSMOro IMOIIUpPEHHS
CUTHAJTy, TIEPIIUIA HIap SKOi MICTUTh TEPMH BXIJIHUX 3MIHHHX: MOTOYHOTO 3HAYCHHS CHTHANY 1 HOTO 3aTpHMaHi 3HAYEHHS.
Binsnaueno, mo BuI GyHKIIT HAISKHOCTI HE 3UMHUB iICTOTHOTO BIUIMBY HA Pe3yJIbTaT MPOrHO3yBaHHs. [Ipn 06pooi i anami-
31 moTo4HOi iHpOpMaNii Ipo ONepaTUBHI XapaKTePUCTHKAX Iporecy OypiHHA i popMyBaHHI agaNTUBHOIO yNPABIIHHS TOLi-
JIBHE 3aCTOCYBAaHHS HEWPO-HEWITKUX CTPYKTYp 3 JBoMa ['aycoBHMH (DyHKIIISIMM HAJISKHOCTI TEPMIB Ul KOXKHOI 3MIiHHOT 1
TPbOMa-40TUPMa 3aTPUMAHHMH BXOJIAMHU.

Kuro4oBi ciioBa: aBToMaTH3allist OypiHHS, HEHPO-HEYiTKa MOJIEIb, alalITHBHE YIIPABIIiHHS.
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Morkun V. S. Tron V. V. Paraniuk D. I. Identification of the neuro-fuzzy system structures for adaptive control of drilling
process with the identifier of the object model

Improving the quality of the automated process control at different stages of production and processing of iron ore can be
realized through the use in the control of operational information about the process. In this case, the information on the proc-
ess can be obtained either by direct measurement or by using a mathematical model. Since the characteristics of the drilling
process are random and non-stationary, it is advisable to use adaptive control methods with the identifier of the object model
in control synthesis of this process. The objective is to study methods of forming a model for the system of adaptive control
of drilling process with the identifier of the control object. In the context of rapidly changing performance drilling process, it
is advisable to use a two-tier strategy of adaptive control, which involves the simultaneous study of the drilling process and
the control of this process. Implementation of forecasting subsystem implemented on the basis of adaptive neuro-fuzzy sys-
tem. Used neuro-fuzzy system implements Sugeno fuzzy inference in the form of a five-layer neural network of direct propa-
gation of the signal, the first layer of which contains the terms of the input variables: the current value of the signal and its
delayed values. It is noted that the views of the membership function does not have a material impact on the prediction result.
In processing and analysis of information about the operational characteristics of the drilling process and the formation of
adaptive control using of neuro-fuzzy structures with two terms of Gaussian membership functions for each variable and
three or four delayed inputs war recommended.

Keywords: automation of drilling, neuro-fuzzy model, adaptive control.

VK 332.6

ManameBcskuii MLA., Meapauk JI.B. MeTtoanka BU3Ha4eHHsS HAJHOPMATUBHUX TUIOI] 3¢MEIBbHUAX IUISTHOK IPOMHUCIOBUX
MiAPHEMCTB

VY crarTi 0ocoOUBY yBary IpHIUICHO 3HAXOKEHHIO HOBHX MEXaHI3MIB [UISl BUPIIICHHS IUTAHHS HEe(EKTUBHOTO BHKOPH-
CTaHHS 3eMeJb B MeXKax HaceleHHX IyHKTiB. Ha croromgni B YkpaiHi BUHHKae HEOOXiTHICTH BPEryJIIOBaHHS €KOHOMIYHOL
e(eKTUBHOCTI BiJl BUKOPUCTaHHS 3EMENBHHX pecypciB. 3a pe3ysbTaTaMH IPOBEICHHX MOCHTIIPKEHb BCTAHOBIICHO, IO
HaWOIIbII IHTEHCUBHO BHKOPHCTOBYIOTHCS 3€MJIi JKUTIIOBOI Ta TPOMAJICHKOI 3a0yZOBH Ta 3eMili MpoMuUCIoBOCTi. OCKIIBKU
JUIsL JKMTJIOBOT 3a0y/lOBH iCHYIOTh HOPMAaTHBM BHM3HAYEHHS HOPMAaTHBHOI IUIOLII 3eMeNbHOI IUISHKH, TO I 3€Mellb
MPOMHCIIOBOCTI Hi. PO3IIIsIHYTO AesiKi acleKTH 3HaXOHKEHHS HOBUX ITiJXOMIB PalliOHAIBHOTO BUKOPHCTAHHS 3€MEINb B MEXKax
HACEJICHUX ITyHKTiB. 3BEPHYTO yBary Ha HEOJHO3HAYHICTh iCHYIOUHX ITOJIOKEHb 3€MEJIFHOTO 3aKOHOJIABCTBA B PO3Pi3i Imo-
JIATKOBOT'O PETYJIFOBAHHS 36MEJIbHUX BiJIHOCHH Ta THX IO BTPATHIN YMHHICTh. Ha OCHOBI POBEIECHUX JOCIIDKEHb BCTAHOB-
JICHO HEOOXIiJHICTh Yy TOOYJOBI MaTeMaTHYHOI MOJENI BHU3HAYCHHS HEOOXiJHOI Ta HAJHOPMATHUBHOI IUIONI 3€MEIBHOL
JJISTHKH TIPOMHCIIOBOTO IiIIPUEMCTBA. 3alPOIIOHOBAHO MaTEeMaTHYHY MOJEIb, siKa 03BOJISE BUPILIUTH IOCTABICHY 331a4y,
a came - 3a JIOMIOMOrOI0 METOMIB IUcHepciiiHoro aHamizy. OOrpyHTOBaHO BHOiIp (YHKIIIOHAJIBHOTO BHIY perpecii, mo
IPYHTYEThCS. Ha TEOPETHYHOMY aHali3i CyTi 3B'sI3KiB. BCTaHOBIIEHO, 110 OCHOBHOIO TEXHIYHOIO XapaKTEPHCTUKOIO HMPOMH-
CJIOBOTO MiJIPHEMCTBA € HOT0 MOTYKHiCTh. ONMUCAHO TMOCIIIOBHICTh PO3paXxyHKIB BU3HAUCHHS MAaTEMAaTHYHOI 3aJIeKHOCTI
MK MOTY)XHICTIO MiJIPUEMCTBA Ta HOTO IUIOLICIO, @ TAKOX OLIHKK TOYHOCTI OTPUMAaHHX PE3yJIbTATIB 3a JOMOMOIOI0 O/IHO-
(hakTOpHOTO AWCIEpCIHHOTO aHaji3y. 3amponoHOBaHa MOZETh OOYMCICHHS HAJHOPMATHUBHOI IUIOIII 3€MENBHOI IUISHKA
TIPOMHUCIIOBOTO MiANPUEMCTBA AaCTh MOKIIMBICTD B IIPUHHATI TOJATKOBUX PILICHB MO MOKPAIIECHHIO PalliOHATBHOTO BUKOPH-
CTaHHsI CUCTEMH 3eMJICKOPHCTYBAHH HACEICHUX ITYHKTIB.

Kuro4oBi ciioBa: 3eMenbHI AUITHKH PUHOK 3€MITi, MaTeMaTHYHA MOJICIb, JUCTICPCIHHUIA aHaIi3.

Manawmesckuii M. A., Measnuk JI. B. MeTtoauka onpeseneHuss CBEpXHOPMATHBHBIX IUIOMIAACH 3eMEIbHBIX Y4aCTKOB
HPOMBIIUICHHBIX TPEAMPUITHI

B craTbe 0c000€ BHUMaHHE Y/ICNIEHO HaX0XKACHUIO HOBBIX MEXaHU3MOB I PEIICHHs BOIpoca He3((EKTUBHOIO UCIIOIb30-
BaHUs 3eMellb B IIPe/iesiaX HACEICHHBIX MyHKTOB. Ha ceroqusIHuii 1eHb B YKpanuHe BOSHUKAET HEOOXOAUMOCTb YPEeryJIupo-
BaHUsI SKOHOMUYECKO 3()(GEKTUBHOCTH OT MCIOIb30BAHNUS 3eMEIBHBIX pecypcoB. 10 pe3yibTaTaM MPOBEACHHBIX HCCIEN0-
BaHUI YCTaHOBJICHO, YTO HanOoOJIee MHTCHCUBHO HCIIONB3YIOTCS 3€MIIH JKWJIOW W OOIIECTBEHHOH 3aCTPOMKH M 3eMIIH IPO-
MBIIUICHHOCTH. TTOCKONBKY JUISl JKHJIOH 3aCTPOMKU CYIIECTBYIOT HOPMATHUBBI ONPEACIICHHS HOPMATHBHOMN IIOLIAAN 3eMellb-
HOT'O y4acTKa, TO Ul 3eMelb MPOMBINIICHHOCTH HET. PacCMOTPEHBI HEKOTOPbIC ACHEKThl HAaXOXKIACHUS HOBBIX MOAXOJO0B
PAaLMOHAIBFHOTO UCHOJIb30BaHUS 3eMellb B IIPE/e/iax HACEICHHBIX MMyHKTOB. O0OpalieHo BHUMaHHE Ha HEOJHO3HAUYHOCTh CY-
IIECTBYIOIINX IOJOKEHUH 3eMEIIbHOIO 3aKOHOAATEIbCTBA B pa3pe3e HAIOTOBOIO PEryJIMPOBAaHMs 3eMEJIbHBIX OTHOIICHHUN U
TEX 4TO yKe He JeHCTBYIOT. Ha OCHOBE NMPOBEAECHHBIX MCCIEJOBAaHUI YCTaHOBICHA HEOOXOAUMOCTh B IIOCTPOCHUH MaTeMa-
THYECKOH MOJENH ONpEIeNeHUs HEOOXOIMMOH M CBEPXHOPMATHBHOH ILIOLIAAM 3€MEJIbHOTO Y4acTKa IPOMBIIUICHHOTO
npeanpuaTus. B cratbe npeiokeHa MaTeMaTHYeCcKask MOJIENb, KOTOpas MO3BOJIIET PEIINUTh TOCTaBICHHYIO 3a1ady, a UMEH-
HO ¢ IOMOIIBIO METOAOB AUCTIEPCHOHHOTO aHain3a. O00CHOBaH BHIOOP (DYHKIHMOHAIBFHOTO BHIA PETPECCHU, OCHOBAHHBIN Ha
TEOPETUUYECKOM aHalu3€ CYTH CBSA3€H. YCTaHOBJIEHO, YTO OCHOBHON TEXHUYECKOH XapaKTEpUCTHKOW IMPOMBILIIEHHOTO
MPENPUSTHS SBISIETCS €ro MOIIHOCTh. OIHCaHbl OCIEA0BATEIBHOCTh PACUCTOB ONPEACIICHHS MaTEMaTHYECKON 3aBUCHMO-
CTH MEXJy MOIIHOCTBIO IPEANPHATHS H €0 IUIOIIA/IBI0, @ TAK)KE OLIEHKH TOYHOCTH MOJTYYCHHBIX PE3YJIbTaTOB C HOMOILIBIO
0HO(AKTOPHOTO JTUCIIEPCHOHHOTO aHaIu3a. [IpeioxKeHHas: MOJIeNIb BHIYMCICHHS CBEPXHOPMATUBHON IUIOLIAAN 3€METBHO-
r0 y4acTKa MPOMBIIUICHHOrO TPEANPHUATHS TO3BOJIUT B MPUHATHH JOMOIHUTEIBHBIX PEIICHHH 110 YIYYLICHUIO Pal[HOHATb-
HOT'O MCIIOJIb30BAHMS CUCTEMbI 3¢MJICTIONb30BAHMUS HACEICHHbIX ITyHKTOB.

KiioueBble cj10Ba: 3eMeIbHBIC YYAaCTKH PHIHOK 3€MIIH, MATEMaTH4YeCKasi MOZIEJIb, IUCIIEPCHOHHBII aHaIIH3.

Malashevskiy M.A., Melnik L.V. Methods of determination of cBepxHopmaTuBHBIX areas of lot lands of industrial enter-
prises

In the article special attention is paid to finding new mechanisms to resolve the issue of ineffective land use within settle-
ments. Today in Ukraine there is a need to address the economic efficiency of land use. The results of the studies show that
residential and public development land and industrial land.is most intensively used. Residential development land is subject
to the regulations defining the regulatory area of land, but it doesn't work for industry land. Some aspects of the new ap-
proaches to rational use of land within settlements are considered. Attention is paid to the ambiguity of existing regulations
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and land legislation in terms of tax regulation of land relations and those ceased to be in force. Based on researches con-
ducted, it was found that there is a necessity in building a mathematical model of the required and excessive land area of an
industrial enterprise. The article presents a mathematical model that allows solving the problem, namely using the methods of
analysis of variance. The article gives ground for selection of a functional type of regression based on a theoretical analysis
of the connection content. It is established that the basic technical characteristics of an industrial enterprise is its capacity.
The article describes the sequence of calculations for determining the mathematical relationship between the capacity of the
enterprise and its area, as well as the accuracy assess of the results obtained using univariate analysis of variance. The sug-
gested model of excess land plot area of industrial enterprises calculation will allow making additional decisions to improve
the rational land use system in settlements.

Keywords: lot lands market of earth, mathematical model, analysis of variance.

VK 622.271
Kyxkos C.A., Kaapuyk C.B., llnanak B.A. O0rpyHTyBaHHs napameTpiB OypoBuX poOiT mpu BuaoOyBaHHI OJIOYHOTO 00-
JIMIIOBAJIBHOTO KAMEHIO CTATHIYHUMH METOaMHU
Po3risiHyTO YMHHHKY, IO BIUIMBAIOTH HA OLIHKY SKOCTI BUKOHAHHS OypOBHX pOOIT IPH IMIATOTOBLI KaM SHHUX OJIOKIB 1O
BuiiMaHHs. OGIPYHTOBAaHO ONTHUMAIIBHI apaMeTpu OypiHHS, 32 SKUX JIOCATa€ThCsl BUCOKA SIKICTh MiITOTOBKU OJIOKIB KAMEHIO
JI0 BUMMAaHHS Ta CITIBBIIHOIICHHS 3HAYCHb a3MMYTAJIBHOTO i 3€HITHOTO KYTiB MPOCTOPOBOI OpieHTarlii oci mmypy. HaBene-
HUH y CTarTi aHaji3 JiTepaTypHHX JDKEpesl BKa3dye Ha HAasBHICTh 3HAYHOI KUIBKOCTI eMIipHYHUX (opMyll, 3a SIKHMHU
3IiICHIOETHCST BU3HAUCHHSI Ta PO3PAXyHOK OCHOBHHX T€OMETPUYHHX i CHJIOBHX IapaMeTpiB MPOLECY BiIOKpEMIICHHs OJIOKIB
LITypoBUMH MeTogamMu. CHUIBHUM JUIS IMX METOJMK PO3PAaxyHKY € BpaxyBaHHsS F€OMETPUYHUX MAapaMeTpiB Ipolecy pyii-
HyBaHHS TipCHKUX IMOPiJ, OCKUIBKA BOHU € HE MEHII Ba)XXJIMBHMH, HIX (PI3HKO-TEXHIUHI BIACTHBOCTI KaMeHIO. Po3pobieHi
PSIIOM aBTOPIB METOMUKH PO3PaXyHKy € HaONIKEHUMH Ta MOTPeOyIOTh YTOYHEHHS IIPH JJOCIIIHO-IIPOMUCIIOBIH po3po0ii B
yMOBax KOHKpETHOro pojoBuma. HasBHI po3paxyHku nepenbadaroTh ifeanizoBaHi TeOMETPHYHI ITapaMeTpH 3 TOYHUM JOT-
pUMaHHIM oOpieHTalii oceil mITypiB MOA0 IUIOLMHM HAMIYEHOTO BiIKOJYy. 3a3HaueHi METOJHMKH HE BPAaXOBYIOTh MOXKIHBI
JianasoHy JOMYCTUMHUX 3MiH IapaMeTpiB IIIypiB, 10 MOTpedye MPOBEACHHS JOAATKOBHX JOCITIPKEHb 3 BU3HAUCHHS PiBHS
JOCTATHBOI TOYHOCTI HPOBeeHHs OypoBHX podiT. B cydacHHX yMoBaxX TEXHOJIOTIT OypiHHs CTPIUKH LIMypiB MPH MiArOTOBI
OJIOKIB KaMEHIO [0 BUIMAHHSI OCHOBHMM YHHHHKOM, SKHH CyTTEBO BIUIMBAE€ Ha SKICTh BHUKOHAHHs wLi€l omeparii, €
a3UMyTaJIbHI Ta 3€HITHI KyTH HaXWIy ocell miypiB. [Ipy mpoMy mepmodeproBuii BIUIMB Ha SIKICTh BIKOJIY CIIPABISE a3UMY-
TaNbHUA KyT opieHTamii mmypy. HaiiGinmpmn HeOakaHUM Ui TpPOLECY BIAKONY € a3sUMyTaJbHHH HaxXWil INIOypa IIo
BIJJHOLIEHHIO JI0 JIiHIT Bigkomy Ha 90°, OCKINBKM 3a TAaKOT0 3HAYEHHS SIKICTh OypiHHS OyJie MOTipIIyBaTHCS, HOYNHAIOUHN BXKE
Big 0,21° Haxminy 3enitHOro xyta. IIpym miamaszoHi asumyTtansHOro KyTa Bix 0 1o 5,5° BIIMB BiIXMJICHHS 3€HITHOTO KyTa Ha
SKIiCTh OypiHHSI Mai)ke HiBEJIOEThCS 1 TOMY IIi 3HAUCHHS € PEKOMEHIOBAaHMMH JUIs TEXHOJIOTII mporecy OypiHHs. 3eHiTHE
BIJIXIJICHHS IIMypPy B IUIONIHHI Bigkoy (¢ =0°) He 3MeHIIIye 3HaYEHHS PiBHS OCIa0JICHHS IUTONIMHY BiIKOJY Ta 3 TOYKH 30py
CHJIOBHX ITapaMeTpiB MPOIeCy He 3MiHCHIOE BiTYyTHOTO BIUIMBY Ha €pEKTHBHICTh BiZIKOJIy KAMEHIO CTATHYHHMH METOAMH.
KorouoBi ciioBa: mmnypu, 010KH, TPUPOJHUIT KaMiHb, OypiHHS, a3MMYTaJIbHI Ta 3€HITHI KyTH, TEXHOJIOTIYHI orepaitii.
Kyxkos C.A., Kaapuyk C.B., llnanak B.A. O6ocHoBanue nmapamerpoB OypoBbIX paboT Mmpu J0ObIYe OJI0YHOTO OOIHIO-
BOYHOT'O KaMHS CTATHYECKUMH METO/laMH

PaccMoTpeHb! akTopsl, BIMSIOIINE Ha OLEHKY KauecTBa OypOBBIX PabOT MpPH MOATOTOBKE KAMEHHBIX OJIOKOB K BBIEMKE.
OGOCHOBaHbBI ONTHMAJIBHBIC TTAPAMETPBI OYPEHUsL, TIPU KOTOPBIX JOCTHIACTCSI BBICOKOE KauyeCTBO MOJITOTOBKH OJIOKOB KaMHS
K BBIEMKE M COOTHOIICHUE 3HAUCHUH a3UMyTaIFHOTO U 3¢HUTHOTO YTJIOB IIPOCTPAHCTBEHHOM OpHEHTAIMU OCH mimypa. [Ipu-
BEICHHBIN B CTAaThe aHAM3 JINTEPATypPHBIX NCTOYHUKOB YKa3bIBaeT Ha HAINYUE 3HAYNTEIHHOTO KOJIMYECTBA IMIHPHIECKUX
(hopMyJ1, IO KOTOPBIM OCYIIECTBIISIETCSI ONPEACIICHHE M PacyeT OCHOBHBIX [€OMETPHYECKIX M CHIIOBBIX IIapaMeTPOB MpOLeC-
ca oTAeNeHHs OJOKOB IITypOBBIMH MeTofaMu. OOLIMM Ul 3THX METOIUK pacdeTa SBIISIETCS yYeT TeOMEeTPHUUECKHX IHapa-
METPOB IIPOLEecca Pa3pyLICHUs TOPHBIX IOPOJ, TOCKOJIbKY OHH HE MEHEE BaXKHBI, YeM (PU3UKO-TEXHHYECKHE CBOICTBA KaM-
Hi. PaspaboTaHHbIC PSIOM aBTOPOB METOAMKM pacdeTa SBJSIOTCS NPUONIKEHHBIMH M TPEOYIOT YTOUHEHHUS NPH OINBITHO-
MIPOMBILIJICHHOH pa3paboTKe B YCIOBHUAX KOHKPETHOTO MECTOPOXKICHHs. VIMEIOIHecs pacueTsl IpeayCcMaTpHBAIOT HIeallH-
3MPOBAHHbIC TEOMETPUUCCKUE MTAPAMETPhI ¢ TOUHBIM COOJIFOJJICHHEM OPUEHTALMH OCEH IIMYpPOB IO IUIOCKOCTH HAMEYEHHOTO
OTKOJA. YKa3aHHbIE METOMUKH HE YUUTHIBAIOT BO3MOXKHBIC AMAINa30HbI JOITyCTHIMBIX H3MEHEHHI MapaMeTpoB IIMypoB, YTO
TpebyeT NpoBeNeHHS JOMOIHUTEIBHBIX NCCIEAOBAHUN IO ONPEJIENICHUIO YPOBHS JOCTaTOYHOI TOYHOCTH IIPOBEAEHHUS Oypo-
BBIX paboT. B COBpEeMEHHBIX yCIOBHSAX TEXHOJOTMH CTPOYEUHOTO OyPEHHs IIITYPOB IPU IOATOTOBKE OJIOKOB KaMHS K BBIEM-
K€ OCHOBHBIM (haKTOPOM, KOTOPBIH CYILECTBEHHO BJIMSET HA KaYECTBO BBIIIOJHEHHS DTOIl ONepanuH, SBISIOTCS a3uMyTailb-
HbI€ U 3CHUTHbIE YIJIbI HAKJIOHA Oceil mimypoB. [Ipyu 3ToM nepBoodepeHoe BIMSHUE Ha Ka4eCTBO CKOJIA OKa3bIBACT a3MMY-
TaJbHBIA YroJ opueHTauy uinypa. Haubonee HexenaTeabHbIM JUIsl IIPOLIECCa CKOJIA SBJISETCS a3UMYTallbHbIH HAKIIOH IIITY-
pa 1Mo OTHOMICHHIO K JIMHUH cKoJia Ha 90°, ITOCKOIBKY TPH TaKOM 3HAYCHUS Ka4eCcTBO OypeHHs OylIeT yXyAIlaThCs, HaunHas
yxe ¢ 0,21° Haknona 3eHutHoro yria. [Ipu nunamazone asumyTtanpHOTrO yria ot 0 o 5,5° BiusHHE OTKIOHEHUS 3€HUTHOTO
yIJIa Ha KauecTBO OypeHUs MOYTH HUBEIHPYETCS U IOITOMY JTH 3HAUCHUS SBISIOTCS PEKOMEHIYEMBIMH ISl TEXHOJIOTHH
OypeHus. 3eHUTHOE OTKJIOHEHHE IIMypa B INIOcKocTH oTKona ([ = 0°) He cHIKAeT 3HAYCHUsI yPOBHS 0CJIA0IEHHS IIIOCKOCTH
CKOJIa ¥ C TOYKH 3pPEHHs CHJIOBBIX ITapaMETPOB IPOLIecCa HE OKa3bIBACT OLIYTHMOI'O BIHMSHHS Ha 3()(EKTUBHOCTH OTKOJIA
KaMHsI CTAaTUYECKUMH METOIaMU.
KiroueBble ciioBa: I1mypbl, OJOKH, NPUPOJHBII KaMeHb, OypeHHe, a3MMyTaJIbHbIC M 3CHUTHBIC YIJIbI, TEXHOJIOIMYECKUE
OlepalyH.
Zhukov S.A., Kalchuk S.V., Shlapak V.A. Substantiation of parameters of drilling operations during the extraction of di-
mension facing stone of static methods
The factors influencing on quality assessment of drilling operations in the preparation of the dimension stones to the excava-
tion were substantiated. Proved optimum drilling parameters that achieves high quality of the dimension stones to the excava-
tion, and the ratio of the parameters of azimuth and zenith angle of inclination of the axis of the borehole. Powered by article
analysis of literature indicates that there is a considerable amount of empirical formulas, on which the definition and calcula-
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tion of basic geometrical and power parameters of blocks separating process means boreholes drilling. Common to all these
methods of calculation is the account of the geometric parameters of the process of destruction of rocks, as they are no less
important than the physical and technical properties of the stone. Developed a number of authors calculation method are ap-
proximate and should be clarified at the pilot development in a particular field. Available calculations include idealized geo-
metric parameters to exact orientation of the axes of boreholes on a plane scheduled spalling. These methods do not take into
account the possible ranges of acceptable change of parameters of boreholes that require additional research to determine the
level of accuracy sufficient drilling operations. In modern conditions the stitch boreholes drilling technology in the prepara-
tion of the stone blocks to recess the main factor that significantly affects the quality of this operation are the azimuth and
zenith angles of the axes of the boreholes. This priority impact on the quality of the cleavage has an azimuth angle of the
boreholes orientation. The most undesirable for the cleavage process is the azimuth of the boreholes inclination relative to the
line of cleavage to 90° since at such values will deteriorate the quality of drilling, starting with 0,21° zenith angle of inclina-
tion. When the range of the azimuth angle from 0 to 5,5° influence deviations zenith angle drilling quality is almost leveled,
and therefore these values are recommended for drilling technology. Zenith deviation of the boreholes in the plane of spalling
(J = 0°) did not reduce the level of attenuation values of the cleavage plane and in terms of power parameters of the process
has no appreciable effect on the efficiency of chipping stone static methods.

Keywords: boreholes, blocks, natural stone, drilling azimuth and zenith angles, technology processes.
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MIBarep H.FO., 3aikina JI.I1. Anai3 npogeciiiHol 3aXBOPIOBaHOCTI Ha FipHUY0-BUI00YBHUX MiAnpueMcTBax Kpusbacy
CyuacHa TEXHOJIOTIS MiA3€MHOTO i BIAKPUTOTO BUAOOYTKY Py, BUPOOHHITBA METally HEMHUHYYE MOB's3aHa 3 3a0pyIHCH-
HSIM TOBITPA po00Y0i 30HM IMIKiUTMBUMH PEUOBHHAMH, HASBHICTIO Ha pOOOYMX MICIAX IIyMO- i BiOpoHeOe3meuHoro odna-
HaHHS, HEMEXaHi30BaHOTO a00 MaJIOMEXaHi31pOBaHHOTO TPYIOBOTO MPOIIECY.

HeoOxinno Big3HAa4MTH, IO AWHAMIKA MpodeciiiHOol 3aXBOPIOBAHOCTI HE MPOTIIIAETHCS EBHOIO TCHACHIIEIO IO 3HIDKCHHS
a60 110 301IbLICHHSI, 10 3aTPY/IHSE BUSBICHHS OCHOBHUX, MOXKJIIHBO PHXOBAHMX, IPUYHUH siBrIa. CTATHCTHKA CBIAYHUTD, LIO
OTPUMYIOTh MpPOQECiiiHi 3aXBOPIOBaHHS, 37¢OUIBIIOT0, MPAIliBHUKH, IO MarOTh Bik 3a 40 pOKiB, CTax pOOOTH SKHX, B
ripHAYnil TpoMHCIOBOCTI, HepeBuuLye 15-20 pokiB i 3aifHATI yHpaBIiHHIM a00 00CIyroByBaHHSM [ipHUYO-TPAHCIIOPTHOTO
o0nagHaHH, 1110 BUYEPIIaB pecypc poOOoTH.

PiBenr mpodeciitHOi 3axXBOPIOBAHOCTI MO MICTy 3HA4YHO IIEPEBHUINY€E AaHAIOTIYHI IMOKA3HUKH 3aXBOPIOBAHOCTI 11O
JHinmponeTpoBChKiit o6macTi Ta YkpaiHi.

Bumaraiots BUpINIEHHS OCHOBHI NpPOOJNEMHI NHTAaHHA TNpodeciiiHoi 3aXBOPIOBAHOCTI: MONINIIEHHS YMOB IIpami Ha
BUPOOHHMIITBI HUIIXOM BIIPOBAKCHHS Cy4aCHUX TEXHOJIOTiH; 3aJIy4eHHs HayKOBOT'O IOTEHIiAy MicTa J0 BUPIIICHHS MPO-
OJIEMHMX NMUTaHb MOJIMIICHHS YMOB Ipali; po3po0Ky Cy4acHHX KOMIUICKCHHX IUIaHIB 030POBYMX 3aXOJiB Ha BUPOOHUIITBI
3 ypaxyBaHHSIM KOHKPETHHX ITOKa3HHUKIB NMpodeciiiHOT 3aXBOPIOBAHOCTI; MiABULICHHS SKOCTI MPO(NATONIOriYHOI TONOMOTH
MPaLOIYOMY HACEJICHHIO MiCTa.

KurouoBi ciioBa: cyuacHi textosorii, mpodeciiina maTooris, ripHH40BUA00YBHI MiANPUEMCTBA, IIKIUTMBI yMOBH MpaLli.
HIBarep H.I1O., 3aukuna /I.II. AHanmu3 nmpodeccuoHanbHOM 3a0071€Ba€MOCTH Ha TOPHOAOOBIBAIOIINX MpeAnpusiTHsx Kpus-
bacca

CoBpeMeHHasi TEXHOJIOTHS OA36MHOM U OTKPBITOIl JOOBIUH PY/Ibl, IPOU3BOJCTBA METal/Ia HEMHHYEMO CBsI3aHa C 3arpsizHe-
HHEM BO3/yXa pabo4eil 30Hbl BPEHBIMU BEIIECTBAMHU, HAIMYUEM HA pabOYMX MECTaX MIYMO- U BUOPOOIIACHOTO 000pyI0Ba-
HHS1, HEMEXaHU3MPOBAHHOTO HIIH MaJIOMEXaHi3ipOBaHHOTO TPYJOBOTO MPOLECCa.

Heo6x0amMMo OTMETHTh, YTO JAMHAMHKA MPOGECCHOHANIBLHON 3a001€BaEMOCTH HE MTPOCMATPUBACTCS ONPEICICHHOW TEH/ICH-
[MeH K CHI)KCHUIO WM K YBEJIHYCHUIO, YTO 3aTPYZIHSE BBIBICHUE OCHOBHBIX, BO3BMOXHO CKDBITBIX, IPUYUH siBicHUs. CTa-
THCTHKA CBUJCTENICTBYET, YTO IIOIY4alOT NpoQeccHOoHaNIbHbIE 3a00JIeBaHUs, IO Ooublieil 4acTH, pabOTHUKH, KOTOpPbIE
HMEIOT Bo3pacT 1o 40 set, cTak paboThl KOTOPHIX, B TOPHBIA MTPOMBIIUIEHHOCTH, peBbImaet 15-20 et u 3aHAThIe yIpaBiie-
HHEM WK 00CITy>KMBaHHEM T'OPHO-TPAHCIIOPTHOTO 000PYA0BAHUS, YTO HCUEPA PECypc paboThI.

VpoBeHb npodeccHoHabHOM 3a001€BaEMOCTH 110 TOPOY 3HAYHTEIBHO MPEBBILIACT aHATIOIWYHbIC TTOKa3aTenn 3aboyieBac-
MOCTH 110 JIHETIPOIIETPOBCKOI1 00JIacTH ¥ YKpauHe.

TpelOyroT pelieH!s: OCHOBHBIE MPOOJIEMHBIC BOIPOCHI MPO(ECCHOHANIBHON 3a00IeBaeMOCTH : YIIy4IICHHE YCIOBHH Tpya Ha
HPOM3BO/ICTBE IyTEM BHEAPEHHUSI COBPEMEHHBIX TEXHOJIOTHIA; MPUBIICYCHUE HAYYHOrO MOTCHIMAIA FOPO/ia K PELICHHUIO PO~
GJIEMHBIX BOIIPOCOB YIIYYIICHHUS YCIOBHI Tpy/a; pa3paboTKy COBPEMEHHBIX KOMILUICKCHBIX IUIAHOB 03/I0POBUTEIIBHBIX MEPO-
HPUATUH HAa IPOM3BOACTBE C Y4ETOM KOHKPETHBIX IOKa3areseil mpodecCHOHaNbHON 3a00J1eBaEMOCTH; IIOBBIIICHHE KauyecTBa
npoIaToNIoriyHOT MOMOIIHY PaboTaroIeMy HACSICHHIO TOPO/a.

Ki1roueBble ¢j10Ba: COBPEMEHHbIC TEXHOJIOTHHU, IPO(hECCHOHANIbHAS TTATOJIOTHS, TOPHOAO00BIBAIOIINE NPEINPUSITHS, BPEIHbIC
YCIIOBHS TPy Ia.

ShvagerN.Ju., Zaikina D.P. Analysis of professional morbidity on the mining enterprises of Krivbass

Modern technology of underground and open booty of ore, productions of metal unavoidable related to contamination of air
of working area by harmful matters, presence on the workplaces of mymo- and vibrodangerous equipment, unmechanized or
MajiomexaHizipoBanHoro of labour process.

It is necessary to mark that the dynamics of professional morbidity is not looked over by a certain tendency to the decline or
to the increase, that 3aTpyansie exposure of the principal, reasons of the phenomenon possibly hidden. Statistics testifies that
get professional diseases, mostly, workers, which have age for 40 years, experience of work of which, in mountain to indus-
try, exceeds 15-20 years and busy a management or maintenance of a ropHoO-TpaHcTOpTHOTO equipment, that exhausted the
resource of work.

The level of professional morbidity on a city considerably exceeds the analogical indexes of morbidity on the Dnipropetrovsk
area and Ukraine.

The basic problem questions of professional morbidity require a decision: improvement of terms of labour on a production by
introduction of modern technologies; bringing in of scientific potential of city to the decision of problem questions of im-
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provement of terms of labour; development of modern complex plans of health measures on a production taking into account
the concrete indexes of professional morbidity; upgrading of npodnaronoriunoi help to the working population of city.
Keywords: modern technologies, professional pathology, mining enterprises, harmful terms of labour.

VIK 001.57: 681.5.015

Manyii A.M. OGrpyHTYBaHHS MiAX0Ly MaTeMaTHYHOTO MOJCIIOBaHHS 3aKOHOMIPHOCTEl pO3TalllyBaHHS MaTepialy B3IOBK
MICKOBOTO TiJIa CIipalIbHOTO Kiachdikaropa

BincyTHICTh 1OCTaTHEO TOYHOI YSIBH NP0 3aKOHOMIPHICTh PO3TAlllyBaHHs MaTepialy MK JBOMa CyCiJHIMI BUTKaMH CIIipaii
ki1acudikaTopa (IiCKOBOrO Tijia) CTPUMYE MIJABUIICHHS SKOCTI aBTOMATHYHOTO KePYBaHHS IEPIIOI0 CTAMI€I0 MOAPiOHEHHS
BUXIHOT py/IH, IO CTA€ MPUYUHOIO 3HAYHUX CKOHOMIYHUX 30MTKIB B HACJIJOK IIEPEBUTPAYaHHs €ICKTPHYHOI eHepril, KyJb i
(yTepoBku. Po3B’a3aHHs 1aHOi HAyKOBO-TEXHIYHOI 3a1a4i CKJIajae akTyalbHiCTh AaHoi my6nikamii. [i MeToro € po3poGnenns
MiAX0Qy MaTeMaTHYHOTO MOJETIOBaHHS 3aKOHOMIPHOCTEH PO3TAlIyBaHHS MaTepially B3IOBXK IMICKOBOTO Tija CIipadbHOTO
knacudikaropa. I[lickoBe TiO MEXaHIYHOTO CIipaJIbHOrO KIacH(ikaTopa MOKHA MOJATH SIK CKJIaJeHE 3 YaCTWH LWIIHApA i
3pi3aHoi mipaminy, sika 3HAXOJUTHCS 3BepXy. MOXKIMBICTh TOYHOTO BU3HAUCHHS 00’€MY LIMX CKJIaJ0BUX rapaHTye OTpPUMAaH-
HSl BUCOKOI TOYHOCTI BHUMipIOBaHHS. Bu3HaueHHs 006’e€My BKa3zaHUX CKJIAIOBHX Iepeadadae BUMIPIOBAHHS BHCOTH ITCKIiB
B3/IOBXK BEPTHKAJI, [0 MPOXOJHUTH Yepe3 CaMmy HIKHIO TOYKY KOHTAKTY LMJIIHIPHYHOI IOCTENI i KPalKK MOAr04Y0ro BUTKA
cripaii. YacTuHy nuutiHapa MO)KHA 3MIHIOBAaTH Y LIbOMY JK HAlPSIMKy Ha HEBEJIMKY BUCOTY. ToJi MiCKOBE TiJIO MOYKHA ITOJaTH
SK CKJIa[IeHe 3 TOPH30HTAJIBHUX LIAPiB MaTepiany, KyIu BBIHAYTh i Taki K LIapH, IO SBISIOTH cO00I0 3pi3aHy mipaminy. 3
iHIIOrO OOKY, MTICKOBE TiJIO MOXKHA TMOIUINTH BEPTUKAIBHUMH IUIOIIMHAME Ha €JIEMEHTAPHI CKJIAIOBI 3a HOro JTOBXHUHOM0. Y
3aMpONOHOBAaHOMY TiIXOJi mepeadadeHa MOKIUBICTh BU3HAUCHHS 00 €My eJIeMEHTAapHUX CKJIQJIOBHX, AKi CTBOPIOIOTEH BEp-
TUKAJIbHI CTOBIYUKHU Matepiaiy, 00’€MH SKHX XapaKTepU3yIOTh 3aKOHOMIPHICTh PO3TAIlyBaHHS IMICKiB B3IOBXK IMICKOBOTO
TiJIa MEXaHIYHOTO CHipaibHOro Kiacudikaropa. [Ipy Manux i cepeHiX 3HAUCHHSIX IUPKYJIIOI0UOTO HaBaHTAXXEHHS MEXaHId-
HUH cripanbHUi KIacu(pikaTop Mparroe B 001acTi MCKOBOTO Tijla, 0 3HAXOAUTECS y (GopMi YaCTHHHM IITiHApPA. SIKIo mmp-
KyJIIOI0OYe HAaBaHTAXKEHHS 30UIbLIYEThCS, BiIOYBAETHCS Mepexia B 001acTh MiCKOBOTO TiJia, IO BiTHOCHTHCS 32 (POPMOIO TIic-
KiB J10 3pi3aHoi mipamiau. B mpoueci mocmimkeHb 3alpONOHOBAHO MiAXiJ MaTEMAaTHYHOTO MOJEIIOBAHHS 3aKOHOMIpHOCTEH
po3TallyBaHHs MaTepialy B3IOBXK IiCKOBOIO Tijla MeXaHi4yHOro chipanbHoro kiacudikaropa. [Ipu iforo oOrpyHTyBaHHI KO-
PEKTHO BHKOPHCTOBYBAJIMCS TOYHI aHATITHYHI METOAU IOCIIDKEHHSI, 1[0 rapaHTye 00’ €KTUBHICTh OTPUMYBAHUX Pe3yJibTa-
TiB. ToMy BiJ IOTO BUKOPHCTAHHS CJIi/I OYiKyBaTH 3HAYHOTO 3MEHIIICHHS 30MTKIB B IPOLIECax PYAOMiArOTOBKH.

Kurouosi ciioBa: cripanpHuii kiacudikatop, MiCKH, 3aKOHOMIPHICTh PO3TAITyBaHHS, IiIXi] MOJICITIOBAHHS.

Manyii A.H. OGocHOBaHHE IMOAXOJa MaTEMaTHYECKOIO MOJCIMPOBAHUS 3aKOHOMEPHOCTEH pacHONIOKEHUs MaTephana
BJIOJIb TIECYAHOTO TeJla CIIUPAIBLHOTrO KilacCH(HKaTOpa

OTCyTCTBHE JOCTATOYHO TOYHOTO BOOOPAKCHHsS O 3aKOHOMEPHOCTH PACIIOJIOKCHHSI MaTepHaia MEKIY ABYMSI COCCIHHMH
BUTKaMH CIHpaIN Kiaccuukaropa (MecYaHOro Teja) CACPKUBACT IOBBIIICHHE KAYEeCTBA aBTOMATHYECKOTO YHPABICHUSI
HEepBOM CTaJuel U3MEeNbYEHHS HCXOMAHO Py/ibl, KOTOpask CTAHOBHUTCS IPUYUHON 3HAUUTEIbHBIX SIKOHOMUYECKUX YOBITKOB B
CJIC/ICTBUE Mepepacxo/ia IEKTPHUSCKON SHEPIur, Myib U QyTepoBku. Pelenne nanHO Hay4YHO-TEXHHYECKOW 3a/1auil CKiIa-
JIbIBAET aKTYalbHOCTh TaHHOW MyOnukanuu. Ee nenbio sBisiercs paspabaTblBaHUE MOAX0/a MATEMAaTHYECKOTO MOJEIUPOBa-
HHS 3aKOHOMEPHOCTEH pacloIokKeHHsT MaTepuana BJIOJIb MEeCYaHOTo Teja CIMpalbHOro Kiaccudukatopa. IlecyaHoe Teso
MEXaHHYECKOI0 CHHUPAIBHOTO KiIacCU(UKATOpa MOXKHO I0JaTh KaK COCTABJICHO M3 YacTell IMIIMHIpPA U 3pi3aHOi THUPaMHU/IBL,
KOTOpasi HaXOAUTCSI CBEPXY. BO3MOXKHOCTh TOYHOI'O ONpEeCHHsT 00beMa 3THX COCTABISIONIMX I'APAHTHPYET MOJTy4YCHHE
BBICOKOM TOYHOCTH m3MepeHus. OmnpenesieHne 00beMa yKa3aHHBIX COCTABILSIIOIINX TPEAYCMaTPUBACT M3MEPEHUE BBICOTHI
HIECKOB BJIOJIb BEPTUKAJIN, KOTOPAst IPOXOUT Yepe3 CaMy HHKHIOI TOUKY KOHTaKTa LJIMHIPHICCKON TOCTENH U TOKPOMKH
HOJAOIIET0 BUTKA CrUpand. YacTh LMIMHAPA MOXHO M3MEHATh B 3TOM JKE HANPABICHUHM Ha HEOOJbIIYI0 BbICOTy. Tornma
HeCYaHOe TEJIO MOXKHO IOJIaTh KaK COCTaBJICHO M3 TOPU3OHTAIbHBIX CIOEB MaTepHala, Kyaa BOHIYT U TAKUE e CIIOU, KOTO-
pble SBIAIOT co0oi 3pi3aHy nmupamuay. C Apyroi CTOpOHbI, IECYaHOE TE0 MOXKHO PA3/ICIIUTh BEPTUKAIBHBIMH INIOCKOCTSIMU
Ha JJIEMEHTApHbIE COCTABIIIOLINE 3a €r0 JUIMHOH. B IpeiokeHHOM MOAX0/e NPEABUICHHAS BO3MOXHOCTb ONpPE/eICHHS
00beMa AIIEMEHTapHBIX COCTABIISIONINX, KOTOPBIC CO3aI0T BEPTHKAIBHBIC CTOJIOHKH MaTeprala, 00beMbl KOTOPBIX XapaKTe-
PH3YIOT 3aKOHOMEPHOCTh PACIIONIOKEHHUSI [IECKOB BIOJb IECYAHOTO Telld MEXaHHYECKOTO CIHPAIBHOrO KiaccHdHUkaTopa.
Ilpy MaJbIX W CPEIHUX 3HAYCHMSAX LHUPKYJIHPYHOLICH HArpy3KH MEXaHHYECKHil CIUpaibHbIH Kiaccudukatop padoracT B
00J1aCcTH IIeCYaHOro Tejla, KOTOPOoe HaXOAUTCs B (popMe yacTH nuwiuHapa. Eciam mupkynupyomas Harpy3ka yBelInduBaeTcs,
HPOUCXOAUT TIepexo]] B 00JIacTh MECYaHOTo TeNa, KOTOPOe OTHOCHUTCA 1o (opMe MecKoB K 3pizaHoi nupamuzae. B mpouecce
UCCIIEIOBAHMIT NIPEAIOKEH ITOJIX0/l MAaTEMaTHYECKOT0 MOJCIMPOBAHUS 3aKOHOMEPHOCTEH PACIIOIOKEHHS MaTepuaia BIOJb
HIECYaHOr'o TeJla MEXaHHYECKOro CIUPaIbHOro Kiaccudukaropa. IIpu ero 060cHOBaHNHM KOPPEKTHO UCIIONB30BAINUCH TOYHBIE
AQHATUTHYECKUE METOIbI UCCIIEIOBAHNUS, KOTOPOE rapaHTHPYeT 0OBEKTHBHOCTD IOJIyYaeMbIX pe3yabTaToB. I103TOMy OT ero
HCTIONB30BAHMS CIIEYeT OXKMAATh 3HAUUTEILHOTO YMCHBIICHHS yOBITKOB B IIPOLIECCaX PYAOMOATOTOBKH.

KiroueBble cj10Ba: CUpabHbIi KIacCU(pUKaTOp, HECKH, 3aKOHOMEPHOCTD PACIIOI0KEHHUS, TI0JX0/1 MOCIUPOBAHHUSL.
Matsuy A.M. Ground of approach of mathematical design of conformities to law of location of material along the sandy
body of spiral classifier

Absence of exact enough imagination about conformity to law of location of material between two nearby coils of spiral of
classifier (sandy body) restrains upgrading of automatic control the first stage of growing of initial ore, which becomes
reason of considerable economic losses in investigation of overrun of electric energy, bullets and lining - up, shallow. The
decision of this scientific and technical task folds actuality of this publication. Her purpose is development of approach of
mathematical design of conformities to law of location of material along the sandy body of spiral classifier. The sandy body
of mechanical spiral classifier can be given as made from parts of cylinder and 3pizanoi pyramid which is from above.
Possibility of exact determination of volume of these constituents guarantees the receipt of high exactness of measuring.
Determination of of volume of the indicated constituents foresees measuring of height of sands along a vertical line which
passes through the bottom point of contact of cylindrical bed and edge of of giving coil of spiral. Part of cylinder can be
changed in the same direction on a small height. Then a sandy body can be given as made from the horizontal layers of
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material, where the same layers which show by itself pyramid will enter. On the other hand, a sandy body can be divided by
vertical planes on elementary constituents after his length. In offered approach there is the foreseen possibility of
determination of volume of elementary constituents, which create the vertical columns of material, the volumes of which
characterize conformity to law of location of sands along the sandy body of mechanical spiral classifier. At the small and
middle values of the circulatory loading a mechanical spiral classifier works in area of sandy body which is in form part of
cylinder. If the circulatory loading increases, there is passing to the area of sandy body which belongs on a form sands to the
3pizanoi pyramid. In the process of researches offered approach mathematical design of conformities to law of location of
material along the sandy body of mechanical spiral classifier. For his ground the exact analytical methods of research which
guarantees objectivity of the got results were correctly used. Therefore from his use it is necessary to expect the considerable
diminishing of losses in the processes of ore preparations.

Keywords: spiral classifier, sands, conformity to law of location, approach of design.

VIK 621.01: 681.3: 658.5

Hikinbaak A.B. Insxu nigsumeHas eGekTHBHOCTI poOOTH MAMIMHOOYAiBHOrO BUPOOHUIITBA 32 PAXyHOK BIIPOBAJDKEHHS
CYYJacHUX KOMITTOTEPHHUX TEXHOJIOT1H

VY cTarTi BUKJIAACHO MiAXiJ MOXIHUBOIO MiJBUIICHHS ¢()EKTHBHOCTI POOOTH BUPOOHUIITBA 32 PAXyHOK BIPOBAKCHHS CY-
YacHHMX KOMIT'IOTEPHUX TEXHOJIOTIH, 10 BiJNOBiIaB OM CBITOBUM TEHJCHIISIM PO3BHTKY IIPOMHUCIIOBOCTI Ta OyB 3aCHOBaHMI
Ha MaKcHMajbHO-e()eKTHBHOMY BHKOPHUCTaHHI KaJpiB, MaTepianbHOl 6a3u, mporpamuoro 3abdesnedeHss, mwion; BH3 i min-
NpUEMCTBA. 3aCTOCYBaHHSI MIPOrPECUBHUX TEXHOJOTIH aBTroMaru3auii i iHpopMaTH3awil ManIMHOOY IyBaHHS MTPU3BOIAUTH 10
KOPiHHHX 3MiH He JIMIIe Y BUPOOHMIITBI, aje i B mpodeciiiHiil miaroroui Mai0yTHIX (axiBLiB MAamIMHOOY IIBHOTO TPOdiro0.
i BupinieHHs mpoOIeMH BiICYTHOCTI €IHOCTI MPOTPaMHOTO 3a0€3MEeUYCHHS, Ta CHCTEM YIPABIIHHS JaHUMH MPOMOHY€E€ThCS
3aMIHHTH ICHYIOWi CHCTEMH YNPAaBIiHHS JaHUMH Ha nporpecusHy cucreMy JIOLIMAH:PLM, sika € ocHOBOIO TOOYJOBH KOM-
IUIEKCY IS aBTOMaTH3allii 3aBJaHb MiATOTOBKH BHPOOHMITBA. BimMideHo, mo Ut Toro mob 3a0e3neunTH MiANpUeMCTBA
MalIMHOOY TyBaHHS BUCOKOKBali(ikoBaHUMHU (haxiBISIMH, i3 3HAHHSIM IEPELOBHX CUCTEM Ta TEXHOJOTIH KOMILIEKCHOT KOHC-
TPYKTOPCHKO-TEXHOJIOTIUHOT MiATOTOBKHM Ta YNPAaBJIiHHS BHUPOOHHITBOM, a BHUITyCKHHKIB IH)KCHEpiB-MEXaHIKIB pOOOUYMMHU
MicLsIMH HE0OXiqHO, 11100 HaBYAIbHI [UIAHU ITIATOTOBKH OakaiaBpiB, CHELIaiCTiB, MaricTpiB MalMHOOYAIBHOTO HAMPSIMKY
OyJii y3ro/DKeHi 3 HayKOMICTKUMH MignpremMcTBaMu perioHy. CriBmpais 3 HiIIpHEMCTBAMH Y I[bOMY HANpPSIMKy HaJacTh
HACTYTHI MO>KJIMBOCTI: 3HAHOMHUTHUCH 3 AISUTBHICTIO MiAIPUEMCTBA, MPAIIOBATH HA CYYaCHOMY TEXHOJIOTIYHOMY OOJIaJHAHHI;
OpraHi3oByBaTu BUPOOHWYI, TEXHOJOTIUHI MPAKTHKH Ul CTYACHTIB, OPi€HTOBAaHI HA BUKOHAHHS PEalbHUX POOIT i paHHIO
CIIeIiai3alliio CTyIeHTIB (IesKi CTyICHTH CTAIOTh MPAI[iBHUKaMU MiAIIPUEMCTBA 1€ 0 3aBEPIICHHS HABYAHHS); BUKOHYBaTH
KypCOBI IIPOEKTH 1 KBasiikariiHi podoTH 3a peasbHOI0 BUPOOHHYIOIO TEMATHKOIO; OPraHi30BYBaTH CTaKyBaHHS Ha IiJIPH-
€MCTBaX Ul MOJIOJMX BHKJIanaviB. BrpoBa/ukeHHS IIMX CUCTEM B HABUAJIBHUII IIPOIIEC A€ MOXKIIMBICTh BECTH HABYAHHS Ha
SIKICHO HOBOMY DiBHI Ta chopMyBaTH (axiBLsl BUCOKOI KBasTipiKarlii, 31aTHOTO OPi€HTYBATUCS B Pi3HOMaHITHUX IIPOrPaMHHX
MOJYJISIX i3 NPAaKTHYHUM TX BIPOBAIKEHHSAM HA BUPOOHMIITBI, SIKE 1a€ 3MOT'Y CKOPOTHTH PECYPCH, Yac Ta MiJBUILUTH IPOJLY-
KTHBHICTh POOOTH.

Kurouosi ciioBa: xomm'torepsi Texnounorii, JOLIMAH:PLM, mamnHoOy yBaHHS, )KUTTEBUN LUK BUPOOy.

Mukuibaak A.B. Ilytu nosbinieHus 3GGEeKTHBHOCTH paboThl MAIIMHOCTPOUTEIILHOTO MPOU3BOJICTBA 33 CUET BHEAPCHUS
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUIT

B crarse H3105KeH MOAX0A BO3MOKHOTO MOBBIIICHNUS 3()(HEKTUBHOCTH pabOTHI IIPOM3BOJICTBA 32 CUET BHEPCHUS COBPEMEH-
HBIX KOMITBIOTEPHBIX TEXHOJIOTHH, YTO OTBeYa] Obl MUPOBHIM TEHACHUMSIM Pa3BUTHS NMPOMBIIIJICHHOCTH ¥ ObII OCHOBAaH Ha
MaKCUMaIbHO-3((EKTHBHOM HCIOJIb30BAaHUH KaJ[POB, MaTepHaIbHOM 6a3bl, porpaMMHoOro obecnedenus, mwiomaneii BY3A
U npeanpustus. [IpyMeHeHne MpOrpeccHBHBIX TEXHOIOIMI aBTOMATH3aLUKM M MH)OPMAaTH3ALMH MAIIMHOCTPOCHUS PUBO-
JMT K KOPEHHBIM M3MEHEHMSIM HE TOJILKO B IIPOU3BOJCTBE, HO U B MPO(ECCHOHAIBHON ITOArOTOBKE Oy IyLIMX CICLUAIUCTOB
MAaIIHHOCTPOUTENBHOrO Npoduiis. s perieHus npobiieMbl OTCYTCTBHUS €AMHCTBA IPOrPAMMHOIO OOECIICUCHHUS, U CHCTEM
YIpaBICHUS JAHHBIMH [IPEJUIAraeTcsi 3aMEHHUTD CYIIECTBYIOIINE CHCTEMBbI YIPABJICHUS JaHHBIMH Ha IIPOrPECCHUBHYIO CUCTE-
My JIOIIMAH : PLM, koTopas sABJIs€TCS OCHOBOI MOCTPOCHUS KOMILIEKCA JUIs aBTOMATU3alMU 3aaHUH OATOTOBKH IIPOM3-
BozcTBA. OTMEUCHO, UTO IJIS TOTO, YTOOBI 00ECIIEUNTH MPENAIPHATH MAITMHOCTPOCHHUS BEICOKOKBATH(HIMPOBAHHBIMH CIIe-
[UAJIACTaMH, CO 3HAHUEM IIEPEIOBBIX CUCTEM M TEXHOJIOTHH KOMIUICKCHON KOHCTPYKTOPCKO-TEXHOJIOTUIECKOH ITOTOTOBKH
U YNPaBJICHUS] IPOU3BOACTBOM, a BBIITYCKHHKOB MH)XEHEPOB-MEXaHUKOB Pa0OYMMHU MeCTaMU HEOOXOIMMO, YTOObI y4eOHbIe
IUIaHBI TIOATOTOBKHM OaKajaBpOB, CIIELHMAIMCTOB, MAaruCTPOB MAIIMHOCTPOMTENILHOTO HAIPaBJICHUs OBUIM COIJIACOBAHBI C
HAayKOEMKHUMHU NPEIPUATHAMH perroHa. COTpyJHUYECTBO C NPEINPUATHAMU B 3TOM HAlpaBJICHHH NPEIOCTABUT CIEAYIO-
1€ BO3MOXKHOCTH: 3HAKOMUTBCS C AESATEIBHOCTBIO NMPEANPUATHS, pab0TaTh Ha COBPEMEHHOM TEXHOJIOIHYECKOM 000py10-
BaHUM; OPTraHH30BBIBaTh MPOM3BOACTBEHHbIC, TEXHOJIOTHYECKHUE TIPAKTHKH JUISl CTYICHTOB, OPHEHTHPOBAHHbBIC Ha BBINOJIHE-
HHE peabHBIX PabOT U PAHHIOK CIICHUAIN3ALMIO CTYACHTOB (HEKOTOPBIC CTYACHTHI CTAHOBATCS PAaOOTHUKAMH IPEATIPHATHS
elle 10 3aBepIICHUs y4eObl); BBIIOIHATH KypPCOBBIE NMIPOEKTH U KBATH(HKAMOHHBIE PaOOTHI 3a PeabHON MPOU3BOJICTBCH-
HOH TEMAaTHKOH; OpraHN30BBIBATH CTAXXUPOBKY Ha IPEINPUATHSIX UL MOJIOJIBIX TIpenoaaBaresiei. Buenpenne stux cucrem B
yu4eOHBIH MpoLEecC JaeT BO3MOXHOCTh BECTH y4eOy Ha KaueCTBEHHO HOBOM ypOBHE U ChOpMHPOBATH CHELMATINCTA BHICOKOM
KBATU(HKAIINY, CIIOCOOHOTO OPUEHTHPOBATHCS B PA3HOOOPA3HBIX NMPOTPAMMHBIX MOAYJISIX C HPAKTUUECKUM HX BHEAPEHHEM
Ha IIPOU3BOJICTBE, KOTOPOE JIaeT BO3MOXKHOCTh COKPATUTh PECYPChI, BpEeMs U MOBBICUTH IIPOU3BOJUTEIBHOCTD PaOOTHI.
Knrouessle ciioBa: komneiotepHble TexHonoruy, JIOLIMAH: PLM, mammHocTpoeHue, )XKU3HEHHBINA [IUKIT U3JIETHsL.
Pikilnjak A.V. Ways of increase of efficiency of work of machine-building production due to introduction of modern com-
puter technologies

In the article approach of possible increase of efficiency of work of production is expounded due to introduction of modern
computer technologies, that would answer world progress of industry trends and was based on the maximally-effective use of
shots, material base, software, areas of INSTITUTE of higher and enterprise. Application of progressive technologies of
automation and informatization of engineer results in drastic alternations not only in a production but also in professional
preparation of future specialists of machine-building type. For the decision of problem of absence of unity of software, and
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control system by data it is suggested to substitute existent control system by data by the progressive system harbor PILOT:
PLM, which is basis of construction of complex for automation of tasks of preproduction. It is marked that in an order to
provide the enterprises of engineer highly skilled specialists, with knowledge of the front-rank systems and technologies of
complex design-engineering preparation and management of operations, and graduating students of engineers-mechanics it is
placed necessary workers, that the curricula of preparation of bachelors, specialists, master's degrees of machine-building
direction were concerted with the HaykoemkumMu enterprises of region. A collaboration with enterprises in this direction will
give next possibilities: to meet with activity of enterprise, work on a modern technological equipment; to organize
productive, technological practices for students, oriented to implementation of the real works and early specialization of
students (some students become the workers of enterprise yet before completion of studies); to execute course projects and
qualifying works after the real productive subjects; to organize internship on enterprises for young teachers. Introduction of
these systems in an educational process is given by possibility to conduct studies at high-quality new level and form the
specialist of high qualification, able to be oriented in the various programmatic modules with their practical introduction on a
production which enables to shorten resources, time and to promote the productivity of work.

Keywords: computer technologies, harbor PILOT:PLM, engineer, life cycle of good.

622.274.5

Boasgcon II.M. K Bonpocy o 11€71€c000pa3HOCTH MPUMEHEHHS CHCTEMBbI TIOA3TAXKHOTO CaMOOOpyIIeHus Ha mmaxtax Kpus-
6acca

B cTaTbe M3/10%KEHbI 0COOCHHOCTH CHCTEMBI MOAITAKHOIO CaMOOOPYILICHHS, MEXaHU3M U OCHOBHbBIE 3aKOHOMEPHOCTH CaMO-
O0pyILIEHHST PYJHOTO MacCHBa, ONTHMAaJbHbIC MapaMeTpbl CUCTEMBbI M 00JacTh €e NMpUMEHEHHs. IIpUBeIeHbl ONUCAHUE U
pe3yJIbTaThl OTPAOOTKH ONBITHBIX 30H U IaHENeH, TEXHUKO-9KOHOMUYECKUE MTOKA3aTEeNH, MONTyYEHHbIC IIPH MPOMBIIIICHHOM
NIpUMEHEHUH CUCTeMBI Ha maxTax Kpusbacca B 50-70-e roxst XX Beka Ha riyounax 250-550 m.

OrmyicaHa TEXHOJIOTHS MPUMEHEHHUS 3TOI CHCTEMbI pa3paboTKU B MATKHX M CPEeJHEH KpernocTu pyzax. IIpeacTaBieHHbIC B
CTaThe TEXHHKO-DKOHOMHUYECKUE I0KA3aTelH, MOTyUYeHHBIE IIPH ONBITHOM M3YYEHHH M MAacCOBOM IPHMEHEHHUY CHCTEMBI Ha
nraxtax Kpusbacca Ha riryonnax 250-500M, CBUACTEIBCTBYIOT O €€ BHICOKOM 3()(DEKTHBHOCTH.

Ha ocHoBe 000011eH s OITbITa IPUMEHEHUSI CUCTEMBI TIOJ3TAXXHOTO CaMOOOPYIICHUS M Pe3yJIbTaTOB TEOPETHYECKUX HCCIIe-
JIOBaHMI1 3aKOHOMEPHOCTEH caMOOOPYILIEHHsI PyIHOTO MAaCCHUBA CIENAaH BBIBOJ O LEIECOOOPAa3HOCTH MPUMEHEHHUS CHCTEMbI
TOJIPTAKHOTO caMo0o0pyIeHust Ha maxTax Kpusbacca B HacTosmee BpeMs Ha TiayonHax 6onee 1000m.

Vcrionp30BaHKUe CUII TOPHOTO JABICHHS JUIS pa3pyLICHHs! PYAHOTO MaccuBa 00yCIIaBIMBACT CYIIECTBCHHOE CHU)KEHHE dHEp-
ro- U TPyAO3aTpaT Ha JOOBIYY NPH MOAITAXKHOM CaMOOOPYIICHUH II0 CPAaBHEHMIO C TEXHOJIOTHEH OTpPabOTKU C MOMOIIBIO
rIyOOKHX CKBaXXKHH. JTa BaKHEHIAs TEXHOJOIMYECKash OCOOCHHOCTh CHCTEMBI B YCJIOBHSIX SHEPIETHYECKOrO0 KpH3HCa B
VYkpauHe B HacTosIee BpeMs HACTOSTEIBHO JUKTYET OOBEKTHBHYIO HEOOXOIMMOCTh BO3BPATUTHCS K HPHMEHEHHIO MOAITA-
JKHOTO CaMOOOPYILEeHNSL.

VIK 622.274.5

Boabgcon I1.M. [o nuTaHHs Mpo JOLUUIBHICTh 3aCTOCYBAHHS CHCTEMH MiAMOBEPXOBOTO caMooOBaneHHs Ha maxtax Kpus-
Oacy

BuknaneHo 0coOIMBOCTI CHCTEMH IMiAIOBEPXOBOIO CaMOOOBAJICHHS, MEXaHI3M 1 OCHOBHI 3aKOHOMIPHOCTI caMOOOBaJICHHS
PYIHOTO MacHBy, ONITUMAJIbHI ITapaMeTPU CHCTEMH 1 00J1acTs ii 3acTocyBanHs. HaBeneHo onuc i pe3ysibTaTH BiAlpaloBaHHsI
JIOCBIJTUCHUX 30H 1 MaHeNneH, TeXHIKO-eKOHOMIYHI ITOKa3HUKH, OTPUMaHI IIPH IPOMHCIOBOMY 3aCTOCYBaHHI CHCTEMH Ha IIax-
tax Kpusbacy B 50-70-ti poku XX cromittst Ha rimbunax 250-550 m.

OmnucaHo TEXHOJIOTIIO 3aCTOCYBaHHS i€l CHCTEMH PO3po0KH B M'IKHX 1 cepelHboi MilHOCTI pynax. IIpencrasieHi B crarti
TEXHIKO-eKOHOMIYHI MMOKa3HUKH, OTPUMaHi OPH JOCIiHOMY BHBYCHHI i MAaCOBOMY 3aCTOCYBaHHI CUCTeMH Ha ImaxTax Kpus-
6acy na riubunax 250-500M, cBiggaTh npo 11 BUCOKY eheKTUBHICTb.

Ha ocHOBI y3araipHEHHS JOCBiAy 3aCTOCYBaHHS CHCTEMH ITiJIOBEPXOBOIO CAaMOOOBAJICHHS 1 PE3yNbTaTiB TEOPETUIHUX JI0-
CITiJPKEHb 3aKOHOMIPHOCTEl caM00OBaeHHs PyIHOTO MacHBY 3pOOJICHO BUCHOBOK IIPO AOIIIBHICTH 3aCTOCYBAaHHS CHCTEMHU
TMATIOBEPXOBOTO caMoOOBaseHHs Ha maxTax Kpusbacy B manwmii yac Ha rimbuHax Outsm Hix 1000 M.

BUKOpPHCTaHHS CHJI TIPCHKOTO THCKY JUIsl PyHHYBaHHS PyJHOIO MaCHBY 3yMOBIIIOE€ ICTOTHE 3HIDKEHHS €HEpPro- i TpyIOBHTpAT
Ha BHIOOYTOK IPH MiATIOBEPXOBOTO caMOOOBaJIEHHS y ITOPIBHSIHHI 3 TEXHOJIOTIEIO BIAIPAIIOBAHHS 3a JIOMOMOT'OI0 TTTHOOKHIX
cBeputoBuH. L5 HaliBaxkMBiIIa TEXHOJIOriYHA OCOOIMBICTH CHCTEMH B YMOBAX €HEPreTHYHOI Kpu3u B YKpaiHi B JaHHH yac
HACTIHHO TUKTYy€e 00'€KTUBHY HEOOXITHICTh MOBEPHYTHCS JI0 3aCTOCYBaHHS ITiIIIOBEPXOBOI0 CaMOOOBAJICHHSI.

Volfson P.M. On the question of the appropriateness of the system of sublevel caving mining at Kryvbas

The article describes the features of the system sublevel caving, the mechanism and the basic laws of caving ore array, the
optimal parameters of the system and its scope. Description and results of pilot mining zones and panels, technical and eco-
nomic indicators, obtained in the industrial application of the system in the mines Kryvbas in 50-70 years of the twentieth
century, at a depth of 250-550 m.

The technology of the application of the system design in soft and medium strength ores. Presented in the book of technical
and economic parameters, obtained by experimental study and massive use of the system in the mines at depths of 250-500m
Kryvbas, testify to its high efficiency.

On the basis of summarizing the experience of the application of sublevel caving system and the results of theoretical studies
of regularities of ore caving solid conclusion about the appropriateness of the system of sublevel caving to Kryvbas mines are
currently at a depth of more than 1000m.

Using rock pressure forces for the destruction of the ore massif causes a significant reduction in energy and labor costs for
production at the sublevel caving in comparison with the development of the technology with the help of deep wells. This
important technological feature of the system in terms of the energy crisis in Ukraine is currently strongly dictate the objec-
tive need to return to the application of sublevel caving.
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AnTtonenko N.HU., Kyuma A.U. [Ipon3BOACTBO BIaronpoyHoi roppoTapsl IMyTeM MOBEPXHOCTHOI 00pabOTKH 3ar0TOBOK

B crathe pacCMOTPEHBI JIBE TEXHOJIOTHHU MPOM3BOJICTBA BIArONMPOYHO Tapbl U3 TOYPHPOBAHHOTO KapToHa. I[IepBast TEXHOIO-
THS TOMyYIeHHs BIArOMpPOYHOr0 ropoKapTOHa C MOCIeAyIome nepepaboTkoi B Tapy BbI3bIBaeT 10 30 % OTX0I0B, KOTOpBIE
YAaCTUYHO WJIM TIOJHOCTBIO TEPSIOTCS U3-3a TPYIHOCTH BOCCTAHOBJICHHSI BOJIOKHUCTOTO ChIPbsl M XUMHKATOB. Boiee mepcrek-
THBHA BTOpasi TEXHOJIOI'MS TIPOM3BOCTBA BIArONPOYHOIT ropoTapsl, KOIjia TOTOBBIC U3/EINs 13 roppokapToHa 00padaThl-
BAIOTCSl TOPSAYMM PACIIABOM B aBTOHOMHBIX Kamepax. B kauectBe ruapodoOGHOr0 ropsdero paciuiaBa peKOMEHIYeTcs HC-
MOJIb30BaTh MPOMUTHIBAIOIINI cocTaB kKoMmosuien 80 % mapaduna u 20 % nepesuna. B pesynprate nabopatopHbIX Uccie-
JIOBaHH yCTaHOBJICHA ONTHMaibHash Temmneparypa 115+5 °C mapadunoBoro pacmiasa. J[jsi CHHKEHHS pacxojia ropsuero
pacriaBa peKOMEHI0BAHO Mepe/l HMIIPErHUPOBAaHHEM HArpeBaTh 3arOTOBKH B TCUCHHH | MHH CTpyeii ropsuero Bo3ayxa mnpu
temneparype 75-80°C, a Taxxe UMIIPETHUPOBAHUS ISl YAAJICHUS U3JIHIIKOB paciuiaBa 001yBaTh 3arOTOBKH FOPSTYMM BO3J1Y-
XOM IIpH ckopocTH 15 m/c. [Inst mpefoTBpaIleHus ClIunanus ropposiuKOB IPH XPaHEHUH Tocie 00pabOTKH ropsSuuM pac-
TUIAaBOM PEKOMCHJYETCS B TCUCHHH 2 MHH. IIPOU3BOIUTH 00JIYB 3ar0TOBOK BO3IyxoM mpu Temmeparype 20°C. [Ipu padote ¢
napa(uHO-11ePe3MHOBBIMHU COCTaBaAMH HEOOXOAUMO MPUMEHSATh 000PYI0BaHNE BO B3PhIBOOE30IIACHOM HCIIOJHEHUH U CHAO-
KaTh IIOMELICHUS HPHUTOYHO-BBITSDKHOW BEHTHIALMEH. YCTaHOBIGHO, 4YTO MpomuTKa ropokaproHa napaduHo-
LEPE3NHOBBIM COCTABOM YBEJIMUMBAET BIArONPOYHOCTH IO MTOKA3ATENII0 CONPOTUBIICHUS TOPIEBOMY CxkaTHio Ha 63%. Ompe-
JIeJICHbI OCHOBHBIC TEXHOJIOTHYECKHE TapaMeTphl aBTOHOMHON MMIPErHUPYIOIICH YCTaHOBKH ITO3BOJISIOIICH COKPATUTh 10
20% 0TX0J6I TOGPOTAPHOTO IIPOU3BOCTBA.

KiroueBble cj10Ba: BIaromnpovHas rogporapa, MoBEepXHOCTHasE 00paboTka, napadiHO-LIEpPEe3HHOBBII paciuiaB, aBTOHOMHaAs
YCTaHOBKa.

AnTonenko LI., Kyuma O.I. Bupo6HunrBo BiarominHoi rogporapy NIIsiXxoM HOBEpXHEBOi 00POOKHU 3aroTiBOK

V crarTi po3rIsHYTI ABI TEXHOJIOTi] BUPOOHHUIITBA BIArOMIIIHOCTI Tapy 3 ropoBaHOro KapToHy. Ilepina TEXHOJOTrisS OTpH-
MaHH$ BJIArOMIIIHOCTI TOQPOKapTOHY 3 NMOAAIBIIONI 1EpepoOKoI0 B Tapy BUKIMKAE 10 30% BinxoaiB, sKi 4acTKOBO abo mo-
BHICTIO BTPAyYaroThCsl Yepe3 TPYJHOILI BiJTHOBICHHS BOJIOKHHUCTOI CHPOBUHH 1 XiMiKaTiB. BibIll mepcrieKTHBHA Ipyra TEXHO-
JIOTisI BUPOOHMIITBA BIATOMILHICTH TO(POTApH, KOJIU TOTOBI BUPOOH 3 TOPPOKapTOHY OOpOOIISIOTHCS rapsSuuM pPO3ILUIABOM B
ABTOHOMHHX Kamepax. SIK rimpo¢oOHOro rapsyoro posmiaBy PEeKOMEHIYEThCS BUKOPHCTOBYBATH HPOCOUYYIOTHCS CKIIa
xommosutiero 80 % mapadiny i 20 % nepesuHa. B pe3ynbrari 1ab0opaTOpHUX JOCIIKEHb BCTAHOBJICHO ONTUMAIIBHA TEMIIe-
parypa 115 + 5°C napaduHoBoro po3mrasy. st 3HIKEHHSI BUTPATH Tapsyoro po3IUIaBy PEKOMEHIOBAHO Iepe]] IMIIPErHi-
pOBaHyBaHHSM HarpiBaTH 3arOTOBKH HPOTATOM | MiH. CTPyMEHEM Tapsdoro moBiTps mpu Temmepatypi 75-80 °C, a Takox
IMIIPETHUPYBAHHS I BUJAJICHHS HA/UIMLIKIB PO3IUIABy OOIyBaTH 3arOTOBKH IapsddM HOBITPSAM HpH LIBHIKOCTI 15 m/c.
Jnst 3ano6iranHs 37MnanHs roposIIUKIB Mpy 30epiraHHi micias 0OpOOKH rapsYuM PO3ILNIABOM PEKOMEHIYEThCS IPOTSTOM 2
XB. BUPOOJISITH 001yB 3aroToBOK MoBiTpsaM mpu Temnepatypi 20 °C. Ilpu poboTi 3 mapadino-epe3HHoB CKJIaaMH HE0OXit-
HO 3aCTOCOBYBaTH OOJaJHaHHS y BHOYXOHEOE3[eYHOMY BHUKOHAHHI i 3a0e3ledyBaTd NMPUMILIEHHS IPHTOYHO-BUTSDKHOIO
BEHTWISALIE0. BCTaHOBIICHO, 110 MPOCOUCHHS TOPPOKAPTOHY MapadiHO-IIEPE3UHOBI CKJIAAOM 30UIBIIYE BIArOMIIHICTh 32
MOKAa3HUKOM OIIOPYy TOPLIEBOMY CTHUCHEHHIO Ha 63%. Bu3HaueHO OCHOBHI TEXHOJIOTIYHI ITapaMeTpyu aBTOHOMHOI iMIIperHi-
PYIOTCS YCTAaHOBKH JI03BOJISiE CKOPOTHUTH 10 20% Binxoan rogporapHOro BUpOOHUIITBA.

KimrouoBi cioBa: BosorominHa rogporapa, moBepxHeBa 00podKa, mapadiHo-LIepe3nHOBI pacijiaB, aBTOHOMHA YCTaHOBKA.
Antonenko 1. I., Kuchma A.I. The production of corrugated vlahoprochnoy by surface treatment of workpieces

The article discusses two technology wet strength of corrugated cardboard. The first technology is getting wet strength
corrugated cardboard with the subsequent processing in the packaging causes up to 30 % of waste, which are partially or
totally lost due to the difficulty of restoring the fibrous raw materials and chemicals. More promising technology of the
second wet-strength corrugated containers when finished products made of corrugated cardboard treated with hot melt in
standalone cameras. As hydrophobic hot melt impregnating composition is recommended to use a composition of 80% wax
and 20% ceresin. As a result of laboratory tests set the optimum temperature of 115 £ 5 °C melt paraffin. To reduce the flow
of hot melt impregnation is recommended to heat the workpiece within 1 min.struéy hot air at a temperature of 75-80 °C,
impregnation and for removing excess molten preform to blow hot air at a speed of 15 m / sec. Corrugated boxes to prevent
sticking during storage after processing by hot melt recommended for 2 min. produce preforms blowing air at a temperature
of 20 °C. When working with paraffin-ceresin compounds must be used in explosion-proof equipment and provide space
ventilation system. It was found that the impregnation cardboard paraffin-ceresin composition increases the wet strength in
terms of resistance to compression of the end of 63%. The main technological parameters of autonomous impregnation
installation can reduce up to 20% waste gofrotarnogo production.

Keywords: wet-strength corrugated boxes, surface treatment, paraffin alloy tserezynovyy, standalone installation.VJIK

YIK 622 - 032.35:502. 7

Tlos3yn O.l, Ioakomaes C.B., ®posos O.B., Kononuxin C.B., I'tazynoBa M.A. OntumanbHe Kam’SHOBYTIJIbHE
B’sDKy4e, MOAN(IKOBaHEe BiAX0oJaMu BUPOOHHMITBA MONICTHPONY Ul YKPIIUICHHS TOPLIONOPOIHUX OCHOB aBTOMOOITBHHX
Jopir

Tpu onrrumizanii MoaM(}iKOBaHOTO TIOMICTHPOIBHIM ITJIOM KaM’ STHOBYTLIBHOTO B’SDKYHYOTO K (haKTOpH BapitoBaHHs OyJi0 TpH-
HHsITO: yMOBHA B s3KicTh 1porTio 3a C' %8 , C; MacoBa KOHIIEHTPAILLisl OJICTHPOITY, %; 4ac NPUTOTYBaHHS O TENOIiCTHPO-

JBHOTO B’sDKy4oro, xBwiuHH. [lapamerpaMu omTuMizamii €: TemiepaTypa po3M’sIKIIEHHS B’spkKydoro, °C; emacTHYHICTB
B’spkydoro ipu 0 °C, %; po3TsoxHICTE B’ spxydoro mpu 0 °C, M; BOZOHACHYCHHS JHOT TETIONICTHPOIOETOHY, Y0; TPaHUIS Mill-
HOCTI IportenonictipoideTony Ha ctuck npu 20 °C, MIla; koedilieHT TprBaIoi BOAOCTIHKOCTI AbOTTEIOMICTHPOIOCTOHY.
OnTtuMalbHi CKIIAN CHCTEMH «Ib0TOTh - [1C)» BU3HAYEHO SK ONTHMalbHI 001acTi JOIyCTUMHX 3HaueHb (akTopiB Xj, Xp, X;.
Koedimientn piBHAHBb perpecii 00YHCIEHO 3a METOJIOM HaiiMEHIIMX KBaapaTiB. PIBHSHHS perpecii NpeacTaBisioTs co00r0
nosiHoM jpyroro crymnens. OnepskaHi piBHSHHS perpecii nepeBipeHo Ha aJleKBaTHICTD 1 3aJOBOJIBHSIOTH KpuTepito dimrepa.
Po3paxoBaHo i Mo0Oy10BaHO TPUBHUMIpHI Jliarpamyl «T1apamMeTp ONTHMi3aLii cUcTeMH - (akTopy BapiloBaHHs». BigmosigHo 1o oTpu-
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MaHHUX PiBHSIHB perpecii moOyI0BaHO MOBEPXHi BiAKINKY. ONTHMAaIbHOIO CHCTEMA «AbOIOTh — HOJIICTUPOI» € TPH YMOBHI
: 10 u . .
B’s3kocti gportio 32 C3q (X)) 75-250 ¢, Macoiit koHienTpawii nmonicrupoiy (X;) 4,0-6,0% Ta gaci npurotyBaHHs Jb0rTe-

TOJIICTUPOJIFHOTO B sKy4oro (X3) Buponosxk 70-80 xpmimH. 3a (i3uKo-MeXaHIYHUMHA BIACTUBOCTSIMHU Take B’sDKyde HaOJH-
JKAETHCS JI0 JOPOXKHIX HAYTOBHUX OiTYMIB.

Knio4oBi c10Ba: TpaHCTIOPTHUI TIpOIIeC, PyHHYBaHHS, MIl[HICTb, TOPLTi IOPOH, B’SDKYyYe, BIIXOAU MOTICTHPOILY

ITo3yn A.U., lloagxonaes C.B., ®posos O.B., Kononsixun C.B., 'nazynoa M.A. OntumMaibHO€ KAMEHHHOYTOJILHOE
BSDKyIIIee, MOIU(ULIUPOBAHHOE OTXOAAMH IIPONU3BO/ICTBA MOJIUCTUPOIA ISl YKPEIJIGHHS TOPEJIONOPOJHEIX OCHOBAHUI aBTO-
MOOMIIBHBIX JOPOT

ITpu onTMU3aLMK MOIU(HUIMPOBAHHOTO TIOIMCTUPOJIBHOM TIHUIBI0 KAMEHHOYTOJIBHOTO BSDKYIIEro B KayecTBe (DaKTOPOB BapbHu-

10
PpOoBaHH ObLIH NPUHATBL: YCIIOBHAsA BA3KOCTH AbOI'TA IO C3O , C; MaccoBasi KOHLECHTpalus MnoJIMCTUpoJia, %; BpEMs IIPUTO-

TOBJICHHS JIeTTENOJIUCTHPOIBEHOTO BSDKYIIEro, MUHYTHL [lapamMeTpaMu oNTHMH3AIMY SBISUINCH: TEMIIEpaTypa pa3MsrdeHuUs
Bsoxymiero, °C; anmactuaHocTs BsKydoro mpu 0 °C, %; pacTspkuMocTs Bspkymero npu 0 °C, M; BOZOHACHIIIEHHE AETTETIONH-
cTuponberona, %; mpeaen MpoYHOCTH JerTenonuctuponderona Ha cxarue mpu 20 °C, Mlla; xosddunnenT amuTeapHOR
BOJIOCTOMKOCTI JierTenonuctiuponoeroHa. OnTuMaibHBIE COCTaBbl CHCTEMBI «IbOT0Th — I1C» ompeesieHs! Ik ONTHMAaIbHBIE
00JIaCTH JOIYCTUMBIX 3HaUCHUH (akTopoB X, X, X3. Koaddunnents! ypaBHeHuid perpecciuy BEIYMCIECHBI IO METOy HaH-
MEHBIINX KBaJpaToB. YPaBHEHHs PErpeccHyl IPEACTABISIOT CO0OH MOJMHOM BTOpoW crerneHH. [loiydeHHBIE ypaBHEHHUS
perpeccuy IpOBEPEeHBI Ha a/IeKBATHOCTh 1 COOTBETCTBYIOT KpuTepiro durepa. PaccunTaHbl U HOCTPOEHBI TPEXMEPHBIE AUarpa-
MBI «I1apameTp ONTUMHU3ALLT CUCTEMBI - (haKTOpbI BAPHUPOBAHKsD. COOTBETCTBEHHO MO MOJIyYEHHBIM YPABHEHUSIM PErPECCHH I10-
CTPOEHBI TOBEPXHOCTU OTKIHMKA. ONTUMAIBHOH CHCTEMa «IEr0Th — MOJUCTUPOID OyIeT NPH YCIOBHOW BA3KOCTH AerTs (X))

no C ;8 = 75-250 ¢, MaccoBOM KOHIICHTPALH MONMUCTUPOI (X3) 4,0-6,0% ¥ BpeMeHHM HpPUTOTOBJICHHS AETTENOIUCTUPOIb-

HOTO BsDKyIIero (X;) B reduenune 70-80 munyT. [1o ¢usnko - MexaHHYECKHM CBOWCTBAM TaKOe BsDKYILEe MPHONMKaeTcs Hed-
TSHBIM JIOPOXKHBIM OUTyMaM.

KaioueBble ¢JI0Ba: TPAHCIIOPTHBIN MPOLIECC, Pa3pyILICHUE, IIPOYHOCTD, TOPEIIbIe TIOPOIbI, BSDKYIIEE, OTXO/IbI IIOJUCTHPOIIA
O. Povzun, S. Podkopayev, O. Frolov, S. Kononikhin, M. Glazunova. Optimum of the coal cementations agent modified
by polystyrene waste products. In article it is considered optimization of the coal cementations agent modified by polystyrene

dust. Variation factors of the optimization model are: suspended viscosity of tar by C;g , seconds, mass concentration of

polystyrene and a preparation time of the tar- polystyrene cementations agent. Parameters of optimization are: temperature of
the cementations agent softening; elasticity of the cementations agent at 0 °C, %; tensile properties of the cementations agent
at 0 °C, meters; water saturation of the tar — polystyrene-concrete; ultimate compressive strength of the tar - polystyrene-
concrete at 20 °C, MPa; a coefficient of the long-lived water resistance of the tar - polystyrene-concrete. Optimum structures
of system "tar - PS" defined as optimum tolerance ranges of factors X;, X5, X;. Coefficients of the equations of regression are
calculated on least-squares method. The equations of regression represent a second degree polynomial equation. The received
equations of regression are checked for adequacy. This equation meet Fischer's criterion. It is calculated and constructed
three-dimensional diagram «the parameter of optimization of system - variation factors". Response surfaces have been con-
structed in accordance to the received equations of regression. Optimum system "tar - polystyrene" was received at the sus-

pended viscosity of tar in C ;8 (X7) 75-250 seconds, mass concentration of polystyrene (X5) is in 4,0-6,0% and the prepara-

tion time tar- polystyrene cementations agent (X3) within 70-80 minutes. On the physicist - mechanical characteristics such
cementations agent approaches to the road petroleum asphalts.
Keywords: transport process, destruction, strength, durability, combustion metamorphic rocks, binder, polystyrene

VK 697.1 (035.5)

Tonnmes O.M., I'onumes A.O., Muxaakis [I.B. AHani3 BIiHBY caHITApHO-TITIEHIYHUX BUMOT Ha KOHCTPYKTHBHI XapaKTepuc-
THKU CHCTEM MOBITPSIHOTO OIAJICHHS B YMOBaX Pi3HUX TUIIB Oy/IiBeIb

PO3IIIsIHYTO BIUTHB PEKOMEH/IOBAHUX HOPMATHBHUX 3HAYCHB TEMIICPATYP MPUILTUBHOIO IOBITPS B CHCTEMaX IIOBITPSIHOTO ONAJCHHs, B
TOMY YHCIIi 1 B CHCTEMAX CyMIIIEHNX 3 BEHTWIALIEIO HAa KOHCTPYKTHBHI OCOOIMBOCTI CHCTeM. BiMidaeTsest, 10 [UIs CHCTEM BOZISHOTO
Ta MapOBOTO OMAJICHHS, SIKi MAFOTh CBOEIO CYTHICTh CHCTEMY 3 IPOMDKHIM TETUIOHOCIEM — BOJIOO 200 BOJSTHOO TTAPOFO BiIMOBIIHO, B
HOPMATHBHHUX JOKYMEHTaX JIOIYCKalOThCs OLTBII BUCOKI 3HAUEHHs TeMIlepaTypHuX rpaikiB Mozadi TEIUIOHOCIS, 11O BiJIIOBIIHO Ma€e
Ppe3yJIbTaTOM BHCOKI TEeMIIEpaTypy IPat0yol HOBEPXHi OMAIOBATIBHHX MPHIAIIB, 110 3HAYHO MEPEBHUILYE JOIMTYCTHMI 3HAYCHHS TEMIIe-
paTypy HOBITpS SIK TEIUIOHOCIS B CUCTEMaX TMOBITPSHOTO OnayieHHs. [IepeBuIleHHs BKa3aHNX IPaHUYHUX HOPMATHBHUX 3HAYEHb TEM-
TiepaTypyl MPUILTHBHOTO MOBITPS Y JociibKyemux Mexax 80-100°C BiANOBIIHO iCTOTHO HE BIUIMBAE HA SIKOCTI MOBITPS SIK CEPEH0-
BUIIA [ niepeOyBaHHS B HROMY JIIOAMHH Ta JUXaHHs. [Ipy pOMy B cHCTeMax MOBITPSHOTO OMAJICHHS MPAKTHYHO BIACYTHI 3HaYHI
IUIOMII TTOBEPXHI KOHTAKTHOTO BHCOKOTEMIIEPATYPHOIO TEIUIOOOMIHY, IO MOXKe OyTH IPHYHHOO IIOTIPIICHHS SKOCTeH IMOBITpS Ta
HAJIXOKCHHS! B IPUMILLICHHS IPOIYKTIB TEPMIYHOTrO po3kiagy muty. OOMeKEHHs TeMIICPATypH HPHUIUTHBHOTO TIOBITPSI HABSACHUMHU
HOPMAaTHBHUMH 3HaueHHsI OCOOJIMBO BIUIMBAE HA EKCILTyaTalliliHi OKa3HUKY (yHKI[IOHYBAHHS CHCTEM IOBITPSIHOTO OTIAJICHHS 3 EHep-
roe()eKTHBHUM PEKIMOM «POOOUNIi-4eproBrid» Ta 3HAYHO 30UIBLIYIO YaC OTPUMAHHS HOPMOBAHHX T1ApAMETPiB TEMIICPATYP B HPHMi-
IIEHHSIX, TAKOXK 30LIBIIY€ETHCS BAPTICTh CUCTEMH ONAJICHHS B LIJIOMY Ta BUTPATH Ha €KCILTyaTallio Yepes3 MiABUIIECHNH OBITPOOOMIH i
BIMOBIHO OUIBIII THUIOPO3MIPH BCIX KOHCTPYKTHBHUX €IIEMEHTIB, NPH 1IbOMY MOXJIMBI TIEPEBHUIIICHHS PEKOMEHIOBAHHX 3HAYCHb
PYXJIMBOCTI HOBITPSI B IPUMILLICHHI Ta MOTiPIICHHS SKOCTI MOBITPst Yepe3 301IbIICHHS MPKYJIALIT ATy Pa3oM 3 HOBITPSIM.

Kiro40Bi c;10Ba: TIOBITpsIHE OMasIeHHsI, TEMIIEpaTypa NPUILTMBHOTO MOBITPS, TEIUIOYTIUTI3ALIiS, PEKyTIepattist

Tonume A.M., I'onniieB A.A., Muxaiaxkus [.B. AHanu3 BIUSHUS CaHUTAPHO-TUTHEHMYECKUX TPeOOBaHUI HA KOHCTPYK-
THBHbIC XapaKTEPUCTHKH CHCTEM BO3YILIHOI'O OTOILICHHUS B YCIOBHUSX PA3JIMYHBIX THIIOB 3JaHHI

PaccMOTpPEHO BIUSHHE PEKOMCHIOBAaHHBIX HOPMATHUBHBIX 3HAYCHHUI TEMIIEpaTyp NPHUTOYHOTO BO3AyXa B CHCTEMaX BO3/YLI-
HOT'O OIla JIGHWs, B TOM YHCJIEe U B CHCTEMaxX COBMEICHHBIX C BEHTHIALMEH, HA KOHCTPYKTUBHBIE 0coOeHHOCTH cucteM. OT-
MedaeTcsl, 4TO JUIsl CUCTEM BOASHOTO M [ApOBOT0 OTOIUICHHUS, KOTOPBIE MMEIOT CBOECH CYLIHOCTBIO CUCTEMBI C IIPOMEKYTOY-
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HBIM TEIUIOHOCHTEIEM - BOJAOW WM BOASHBIM IAPOM COOTBETCTBEHHO, B HOPMATHUBHBIX JOKYMEHTAX NOIIyCKaloTcsi Ooiee
BBICOKHE 3HA4YCHMS TEMIEPATypHBIX I'PaMKOB IOJA4M TEIUIOHOCHUTENS YTO UMEET PE3yJbTaTOM BBICOKHE TEMIEpaTyphl
rperolei TOBEPXHOCTH OTOIUTENIBHBIX NPUOOPOB, YTO 3HAYUTEIILHO MPEBBIIIACT JIOIyCTUMBIC 3HAUCHHUS TEMIIEPaTyphl BO3-
JyXa KaK TeIUIOHOCHUTEIIS B CUCTEMaX BO3JYIIHOrO OTOIUICHHs . [IpeBhIIeHHE YKa3aHHBIX NPEACIIbHBIX HOPMATHBHBIX 3Haye-
HUll TeMnepaTypsl IPUTOYHOrO Bo3ayxa B ucciexyemsix npegenax 80..100 © C cOOTBETCTBEHHO CYILIECTBEHHO HE BIIMSET Ha
KauecTBa BO3yXa KaK CPe/ibl AUl NpeObIBaHUS B HEM YEJIOBEKa U J(bIXaHusl. IIpH 5TOM B CHCTEMaX BO3IYILIHOTO OTOILICHUS
HPaKTHYECKU OTCYTCTBYIOT 3HAUUTENBHBIC IUIOIIAIH HOBEPXHOCTH KOHTAKTHOTO BBICOKOTEMIIEPATYPHOrO TEINIOOOMEHA, YTO
MOJKET OBITh IPHYUHON YXYAIICHHUS KA4eCTBA BO3AyXa M MOCTYIUICHHUS B TOMEIICHHE IPOYKTOB TEPMUUCCKOTO PA3IOKCHHUS
nbuIM. OrpaHUYeHHE TEMIIEPATyPbl IPUTOYHOTO BO3/1yXa IPUBEJEHHBIMU HOPMATHBHBIMHU 3HAYEHUAMU OCOOCHHO BIIUSET Ha
9KCIUTyaTallHOHHbIE TI0Ka3aTed (YHKIMOHMPOBAHUS CHCTEM BO3IYLIHOTO OTOILICHHS ¢ 3HEProddGEeKTUBHBIM PEXUMOM
«paboYnii-IexKypHBIil» U 3HAYMTEIBFHO YBEIMYMBAIO BPEMs IOJIYyYCHHsS HOPMHPOBAHHBIX MAapaMETPOB TEMIIEpaTyp B IOMe-
LICHUSX, TAKKE YBEIHYUBACTCS CTOMMOCTD CHCTEMBI OTOIUICHHS B 1IEJIOM U PaCXObl Ha SKCIUTyaTalUIO W3-32 MOBBIILICHHOTO
BO3JlyXOOOMEHa M COOTBETCTBEHHO OOJIBIIMX THUIIOPA3MEPOB BCEX KOHCTPYKTHBHBIX 3JIEMEHTOB, IIPU 5TOM BO3MOXKHBI Ipe-
BBIIICHHUS PEKOMEHIOBaHHBIX 3HAUCHHH MMOABMKHOCTH BO3/yXa B IIOMELICHUH U YXY/IICHHE Ka4eCTBA BO3AyXa H3-3a YBEIIH-
YEHHMS [UPKYJISILHH [IBUTH BMECTE C BO3/LyXOM.

KiroueBble cj10Ba: BO3/yLIHOE OTOIJICHHE, TEMIIEPATypa IPUTOYHOTO BO3/LYXa, TEILIOY TUIIH3AIHSI, PEKYIIePaLUs

Golyshev A, Golyshev A , Mikhalkiv D. Analysis of the impact of sanitary requirements for structural characteristics of air heating in
different types of buildings

The effect of the recommended norms in the supply air temperature to the engine air opa-tion, including systems combined with
ventilation systems to design features. It is noted that for systems of water and steam heating systems, which are essentially a system of
intermediate coolant - water or steam from, respectively, in the regulations allowed higher values of temperature charts coolant supply,
from, respectively results in high temperatures playing surface heating devices, significantly longer than the knowledge chenie
temperature as the coolant in the engine air heating. Exceeding the limit specified norms in the supply air temperature to within
doslidzhuyemyh 80..100 ° C respectively not significantly affect air quality as a medium to stay in it and human breath. In the air heating
systems are virtually no large contact surface area of high heat that can cause deterioration of air quality and flow of the room thermal
decomposition products dust. Limit temperature supply air is given, we normative value particularly influences the operational
performance operation of air heating with energy efficient mode of "working-once" and significantly increases receiving standardized
parameters of the room temperature also increases the cost of heating in general and operating costs due to increased air-exchange and
accordingly the larger sizes of all structural elements, the possible values exceeding the recommended indoor air mobility and air quality
deterioration due to increased circulation of dust with air.

Keywords: air heating, supply air temperature, recuperation

YIK 681.03

Baosnuenko U.H. Pa3Butue cxembl HayyHOMH 3KCIIEPTU3BI

PaccmoTpenb! TpoGJIeMbl alrOPUTMa POBEICHUS COBPEMEHHOI 3KkcrepTu3bl. OTMe4YeHa HeOOX0IMMOCTh Pa3BUTHS HEKOTO-
PBIX HANpaBJICHUI JaHHOH cdepbl. IIpenokKeHbl METOIB! U aJITOPUTMBI COBEPLICHCTBOBAHUS 0TOOPA IKCIEPTOB B IKCIIEPT-
HBIE IPYINIbI, a TaK K€ HeOOXOIMMOCTb HOBOTO IOAXOJa K CO3JaHHI0 0a3bl JaHHBIX IKCIEPTOB Ha OCHOBE OOBEKTHO-
pemsauonHoit Monenu BJI. Berbop srtoit mogemn B/l oGecnieunBaeT paboTy ¢ MHOTOMEPHBIMH JAaHHBIMH, KOTOPBIE UCIIOJb-
3yHOTCS [UIs pacyera arperupoBaHHbIX KoddduimentoB. Bxonuoit nndopmanuei st BJ ciyxkar pesyibTaTbl pacueros,
HOJTy4EeHHBIE COBOKYITHOCTHIO METOIOB: CAMOOLICHKH, B3aHMOOLICHKHU, COLMOMETPUYECKOIl OLICHKH, JOKYMEHTAIBHOH OIeH-
KH, TECTOBOH OLICHKH, OLICHKH 110 OOBEKTHBHBIM ITOKa3aTessiM. I1pe/ioskeHo HOBOE pellieHne aKTyalbHOI Hay4HOU 3ajauu,
3aKJIIOYAIOIIEHCS B MHOTOKPUTEPHAILHOM SKCIICPTHOM OLICHHBAHHHU aJIbTEPHATHB IIPU (OPMUPOBAHUHU SKCIIEPTHOM IPYIIIBL.
Jlns storo Oblna paspadorana HHYOPMALMOHHAS TEXHOJIOTUSI KOMOMHUPOBAHHOTO MHOTOKPHTEPUAIBHOTO 3KCIIEPTHOTO OLle-
HHBAHUs NbTEPHATHB. TEXHOJIOTUS OOBEIUHSICT 3BPUCTHYCCKUE U CTATHCTHYECKHE MeTOAbl. TexHomorus ucmnoibzyer 30
6a30BBIX METOJOB, 6 OCHOBHBIX METOAMK M 3 IICHXOJIOTHYECKHX TecTa. IIpetoxkeHbl (OpMyJIbl pacyeTOB HHTEIPAJIbHBIX
KO3 HUIHECHTOB ISl KQXKIOr0 3KCIIEPTa, KOTOPhIC YUHTHIBAIOT MPU3HAKH NPO(ECCHOHATIBHBIX U JIMYHBIX KadecTB. Co3na-
HHE THOPUAHON 00BEKTHO-PEIALMOHHOI BJ] 9KCIIepTOB SBISETCS NEPCIEKTUBHBIM HAIPABICHUEM MOBBILICHAS 3 dEKTHB-
HOCTH 3KCIIEPTH3EIL.

KnroueBble cjioBa: 6aHK JaHHBIX YKCIEPTOB, 3P HEKTUBHOCTE 0TOOpA, AITOPUTM

Bnosuuenko I. H. Po3BuTOK cxeMu HayKOBOT €KCIIEPTH3HU

Po3risiHyTO Mpo0GIeMH anropuTMy MPOBEACHHS CY4acHOI eKCIepTU3H. BinzHaueHo HeoOXiMHICTh PO3BUTKY ASSKHX HAIPSMIB
naHoi cgepu. 3ampormoHOBAHO METOAM Ta AJITOPUTMH BJOCKOHAJIEHHS BiAOOpY eKCIepTiB B EKCIepTHI TIpyIH, Ta
HEOOXiZHICTh HOBOTO MiJXOLY 10 CTBOPEHHS 0a3M JaHUX E€KCIEepPTiB Ha OCHOBI 00'eKTHO-pemsmiiHoi Monemi BJ]. Bubip miei
moneni B/l 3abesmedye poboTy 3 0OaraTOBUMIpHHMH [IaHUMH, SIKi BHKOPHCTOBYIOTBCS UIS PO3PAaXyHKY arperoBaHUX
koedimienTiB. BximHoto iHpopmamiero s BJ] OynyTs pe3ynbTaTH po3paxyHKIB, OTPHMAaHi CYKYIHICTIO METOJIB:
CaMOOIIHKH, B3a€MOOIIHKH, COI[IOMETPHYHOI OI[IHKH, JTOKYMEHTAILHOI OLIHKH, TECTOBOI OI[IHKH, OI[IHKH 33 00'€KTUBHHMH
MOKa3HUKaMH. 3allpOIIOHOBAHO HOBE PIIICHHs aKTyaJlbHOI HAyKOBOI 3a/1adyi, 110 NOJsIrae y 6araToKpUTephlalbHOMY €KCIepT-
HOMY OLHIOBaHHI ainbTepHAaTHB Inpu (opMyBaHHI ekcrepTHoi rpynu. Jlins mporo Oyia pospoOneHa indopmariiina
TEXHOJIOTisI KOMOIHOBaHOro 0araTOKpHTEpiaJbHOrO EKCIIEPTHOrO OL(HIOBAHHS albTEpHATHB. TexHOJOris 00'eaHye
eBPUCTHYHI Ta CTATHCTHYHI MeToAu. TexHomoris BHKopucToBye 30 06a30BHX METOiB, 6 OCHOBHHX METOAMK Ta 3
TICUXOJIOT1YHI TeCTH. 3alpOIIOHOBaHi (GOpMyIIH PO3paxyHKiB IHTETPANbHIX KOC(DILIEHTIB I KOKHOTO EKCIIepTa, SIKi Bpaxo-
BYIOTh O3HaKH Mpo(eciifHuX Ta ocoducTux sxocteid. CTBOpeHHs TiOpuaHOi 00'ekTHO-persniiiHoi B/l ekcnepTiB € mepcnex-
THBHHMM HalPSIMKOM i BUILCHHS e(hEKTHBHOCTI €KCIIEPTHU3H.

KniouoBi c1oBa: 6aHK TaHUX €KCIEPTiB, €PEeKTHBHICTH BiOOPY, alTOPUTM

Vdovychenko I. N. the development of the scheme of scientific expertise

The problems of algorithm of carrying out of modern examination are considered. Noted the necessity of development of
some directions of this field. The methods and algorithms for improving the selection of experts in the expert group, as well
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as the need for a new approach to the creation of a database of experts based on the object-relational model database were
proposed. The choice of this model the database is designed to work with multidimensional data, which are used to calculate
aggregated ratios. The input information for the database are the results of calculations obtained by combination of methods:
self-assessment, waimairi, sociometric assessment documentary evaluation, test grades, scores on objective parameters. The
proposed new approach to the actual scientific problem, which consists in multicriteria expert assessment of alternatives
when forming the expert group. This was developed by the information technology expert combined multi-criteria evaluation
of alternatives. The technology combines heuristic and statistical methods. The technology uses 30 basic methods of basic
methods 6 and 3 psychological test. The proposed formula of calculation of integral coefficients for each expert, taking into
account the characteristics of professional and personal qualities. The creation of a hybrid object-relational database experts
is a promising way of improving the efficiency of examination.

Keywords: data Bank of experts, the efficiency of the selection, algorithm.

VK 622.3.012.2.002.5.004(075.8)

KissnoBcbkuii M.B., Iy6poscbkuii C.C. Jocmimkenns sikocti cucremu TOIP o6nagnanns I'3K

IIpoBeneHo KOMILIEKCHMI aHali3 pi3HUX (PaKTOpiB, IO BILIMBAIOTH HA SIKICTh CHCTEMH TEXHIYHOTO OOCIIyrOBYBaHHS i pe-
MoHTy (TOiP) Ha mixnpreMcTBax ripHUYO-METATYpPriiHOrO0 KOMILIEKCY. BH3HaYeHO MO3WTHBHI Ta HETaTUBHI YMHHHKH, 11O
3IICHIOIOTH BIUTMB Ha BipHMI BUOIp cTpaTerii TEXHIYHOro 0OCIyroByBaHHS i PEMOHTY OOJaJHAHHS Ha MPHUKJIAJl TipHUYO-
36arauyBanbaux kom6OiHatiB (I'3K). BuaineHo ocHOBHI HanpsiMku pobGotu st 3abe3nedenns epexrusrocti TOIP, B meprry
Yepry Iie MOHITOPUHT Ta AiarHoctuuHa minrpumka TOiP y pexumi 6e3po30ipHOi OL[IHKK MPALIOI0YOro o0IagHaHHsI, PO3P00-
Ka peKOMEeH/Iallii 3 KepyBaHHs TEXHIYHMM CTAHOM CHEPreTHYHOTO i TEXHOJIONIYHOTO YCTATKYBAaHHS B PEXKUMI «PEaNbHOrO
gacy», po3poOka TexHiyHoro 3apnaHHs (T3) Ha CTBOPEHHS CHCTEM TEXHIYHOi MIarHOCTHKH, MAaJOBUTPAaTHUX THYYKUX
TEXHOJIOTIH opraHizamii NIPOTrHO30BAaHOTO TEXHIYHOIO OOCIYrOBYBAaHHS MEXaHI3MIB TEXHOJOTIYHHX CHCTEM 1 OKPEMHX
arperaTiB «3a CTAaHOMY.

KorouoBi ci1oBa: TexHiuHEe 00CITyroByBaHHs, PEMOHT, EKCILIyarallis, CTpaTeris, HaailiHiCTb, METOJ, CTaH, PECypC, aKT.
Kiyanovskyy M.V., Dubrovskiy S.S. Research quality of TOiR mining equipment GOK

A comprehensive analysis of various factors affecting the quality of maintenance and repair (TOiR) at enterprises of mining
and smelting complex. Positive and negative factors influencing on the right choice of strategy maintenance equipment on the
example of mining and processing enterprises (GOK). The main areas of work to ensure the effectiveness TOiR primarily a
monitoring and diagnostic support TOiR mode bezrozbirnoyi assessment of operating equipment, development of
recommendations for the control of state power and process equipment in "real time" to develop terms of reference (TOR) for
the establishment of technical diagnostics, low-cost flexible technologies of projected maintenance mechanisms of
technological systems and individual units "as".

Kusinosckmit H.B., lyoposckmnii C.C. Vccnenopanue kayecta cucreMbl TOuP o6opynosanus 'OK

ITpoBesieH KOMIUICKCHBIN aHAJIU3 Pa3jIMYHbIX (PAKTOPOB, BIUSAIOIIMX HA Ka4eCTBO CHCTEMBbl TEXHHYECKOrO OOCIY)KHBaHUS U
pemonTa (TOuP) Ha npeANpPHUATUAX TOPHO-METAIUTYPrUUECKOTO KoMILIeKca. ONpenesieHb! ON0KUTEIbHbIC H OTPHLIATENIbHbIC
(bakTOpbl, KOTOPBIE OKA3BIBAIOT BIIMSHKUE HA BEPHBIH BHIOOD CTPATErHu TEXHUYECKOTO OOCIY)KHBaHHs U peMOHTa 000pyI0Ba-
HUS Ha IIpuMepe TopHo-oboratuTenbHbIX KoMOnHATOB (I'OK). BrIneneHs 0CHOBHBIEC HampaBiIeHUs paboTHI i 00ecTieueHus
s¢dexruBHOCTH TOUP, B epByro ouepens IT0 MOHUTOPUHT M JHarHocTHIecKas moanepxkka TOuP B pexume 6e3pa36opHOit
OLICHKU paboTaromero o6opyaoBaHus, pa3paboTka peKOMEHIAHUHN 110 YIPABICHUIO TEXHUIECKHM COCTOSHAEM DHEpreTnde-
CKOTO M TEXHOJIOTHYECKOTO OOOPYHOBaHMsSI B PEKHME «PEaJbHOTO BPEMEHHU», pa3paboTka TexHuueckoro 3amanus (T3) Ha
CO3/IaHHE CHCTEM TEXHHYECKOIl TMarHOCTHKH, MO 3aTPaTHBIX THOKNX TEXHOJIOTHH OpraHn3aluy POTHO3UPYEMOTO TEXHH-
YECKOro 00CIIy)KUBaHU MEXaHH3MOB TEXHOJIOTHYECKHX CUCTEM M OTACIIBHBIX arperaToB «I0 COCTOSHHUION.

VK 534.6: 681.5.08: 004: 622

Jpura B.B. Vccrenosanue, pa3paboTka U MPOMBIIIICHHBIC UCTIBITAHUS CKBKUHHOTO aKyCTHYECKOTO IITyOnHOMepa ¢ MpH-
MEHEHHeM anropurma ['epuerns

B crarse npuBeieHs! pe3yIbTaThl HCCIESOBAaHUH, IPOBEICHHBIX P pa3paboTKe CKBaKUHHOTO aKyCTUYECKOTO ITyOMHOMe-
pa, IpeaHa3HaYeHHOTO JUIS SKCIPECCHOTO ONpEeNICHNUsI TIyOUHEI OypOB3PHIBHBIX CKBAXXHH B YCIOBHSIX KapbepoB U IIAXT.
TIpuHIMIT aKyCTHYECKOTO METoia 3aKIII0YaeTCsl B M3Iy4YEeHHH KOPOTKOTO 3BYKOBOI'O CHTHAJIa B YCThE CKBAXKHMHBI U H3MeEpe-
HHUY MHTEpBaja BPEMEHH, POLICANIEro OT MOMEHTA IOJa4yH JI0 MOMEHTa IPHXO0/a 3X0-CUrHajla, OTPaXKEHHOT'O OT JHA CKBa-
XHHBL. B padore uccnenoBaHo BIUsHUE POpMbl 30HAUPYIOLIEr0 CUTHANIA, €r0 YACHOmbl, PACCMOTPEHbI METOIbI OIpeese-
HHUS 6DEMEHHO20 UHMEPSAia MEXKIY TIPAMBIM M OTPa)KEHHBIM CHUI'HAJIOM C TOYKM 3PEHUS MHHMMM3ALUU IOTPELUIHOCTH U3Me-
penusi. IIpensioxkeH METo| MOCTPOCHUSL o2ubaroweli CUTHalla Ha OCHOBE IUCKPETHOTO npeobpasoBanus Dypwe u aneopumma
T'epyena. Pazpaboran MeTOZ ompenescHus BPEMEHHOTO WHTEpBaja W PACCTOSIHUS 1O MHKaM JaHHOH ormbaromieii ¢ mocie-
IYIOIIVM YTOYHCHUEM pe3yibTaTa ITyTeM IOIOJHHUTEIBHOTO ydueTa ¢hazbl curHaia. IIpeioxkeHHbIil MeTo O3BONIMII T0C-
THYb TpeOyeMOil TOCTOBEPHOCTH U TOYHOCTH pe3yJibTaTa M3MEPEHHUs B peabHBIX YCIOBHSX, e paboraromee OypoBoe 060-
pyZOBaHHE CO3/AeT IIYM, IPUCYTCTBYET BETEp, IPOUCXOAUT OCHIIIaHHE OypOBOro IuIaMa B CKBaXkuHy. [IpuBeneHbI pe3yiib-
TaThl 3aKIIOYMTEIILHBIX IPOMBIIUICHHBIX UCIIBITAHUH pa3pabOTaHHOTO YCTPOMCTBa B YCIIOBUSX KapbepoB KpuBbacca ¢ pea-
JU3anrel mpeiioxKeHHbIX MeToZ0B. Ha OypoB3phIBHBIX CKBaXKMHAX AuameTpoM 250 MM u riryOuHoit 1o 20 M cpeqHekBapa-
THUYECKOE OTKIOHEHHUE MOKAa3aHUI yCTPOICTBA OT peanbHON IIyOuHBI CKBaYKHMH COCTABUIIO 4,3 cM.

KiloueBble C€/I0Ba: CKBa)XHHA, PACCTOSHME, IIyOMHA, IyOHHOMEp, aKyCTHYCCKUH, 3BYK, CHHYCOMIANbHBIM, X0, CUTHAI,
HMITYJIbC, BPEMsl, MUKPOKOHTpOJLIEp, anroput™ I epriens, npeodpazoBanue Pypbe, H3MEPCHUE, TOUHOCT.

Jpura B.B. locmimkeHHs, po3poOKa i IPOMHUCIOB]I BUIIPOOYBaHHS CBEPATIOBHHHOTO aKyCTHYHOTO TIIMOMHOMIpA i3 3aCTOCy-
BaHHSIM anroputMy ['epuesns

V craTTi npuBeAeHi pe3ysIbTaTH JOCIIDKEHb, IIPOBEICHUX IIPH PO3po0Li CBEPAIOBUHHOIO aKyCTHYHOTO TIIMOUHOMIpa, IPH-
3HAUEHOTO JUIsl €KCIPECHOTO BU3HAYEHHS IIMOWHN OYpOINiIPUBHHUX CBEPUIOBHH B YMOBax Kap'epiB i maxT. [IpuHunn aky-
CTUYHOTO METOAY IOJISITa€ y BUIIPOMIHIOBAHHI KOPOTKOTO 3BYKOBOT'O CHTHAIIy B THPJIO CBEPAJIOBHHH 1 BUMIpi iHTepBay
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Yacy, 110 MPOWILIOB BiJl MOMEHTY IOJadi 10 MOMEHTY HPHXOJAY €XO-CHI'HAIly, BIIOWTOTO BiJ IHA CBEpPMIOBUHU. Y POOOTI
JOCIIZKEHO BIUIMB (DOPMH 30HIYIOYOrO CHIHAILY, HOr0 YacTOTH, PO3IVIIHYTO METOIM BU3HAYEHHS THMYacOBOTO iHTEpBally
MiX TIPSIMAM 1 BITOUTHM CUTHAJIOM 3 TOYKH 30py MiHiMi3alii MOrpiliHOCTI BUMIipY. 3alpOIIOHOBAHO METOJ MOOYIOBH TaKUM,
1[0 OTWHA€ CUTHAJl Ha OCHOBI MUCKpETHOro meperBopeHHs Dyp'e it anropurmy [eprens. Po3pobneno meron BU3HAUCHHS
THMYacOBOT0 iHTepBasy i BiIcTaHi IO cHmcax, 3 HACTYIIHUM YTOYHCHHSM PE3yJIbTaTy LUIIXOM J0JaTKOBOro oOMiKy (haszu
CHUTHaITy. 3alpONOHOBAaHUH METOJ JO3BOJIUB HOCATTH HEOOXITHOI JOCTOBIPHOCTI 1 TOYHOCTI pe3yJbTaTy BHMIpPY B pealbHUX
YMOBax, Jie Ipaiforie OypoBe YCTaTKyBaHHS CTBOPIOE IIyM, IPHUCYTHI BiTep, BiAOYBA€ThCS OCHIIAHHS OYpOBOrO MIIaMy y
cBepAsioBuHy. HaBeneHO pesynbTaTH 3aBepLIANBbHHX IPOMHCIOBHUX BHIPOOYBaHb PO3POOJICHOTO MPHCTPOI0 B yMOBAax
kap'epiB Kpusbacy 3 peanizauieto 3ampornonoBannx metoaiB. Ha Oypo-migpuBHuX cBepaioBuHax aiameTpom 250 MM i 3aB-
riiOIky 70 20 M cepeIHbOKBaAPaTHYHE BiIXUIICHHS CBiYECHb NPUCTPOIO BiJl peanbHOl ITMOMHH CBEPUIOBUH CKiaiio 4,3 cM
Kuro4oBi cjioBa: cBepUIOBHHA, BiICTaHb, ITMOWHA, TTHOMHOMIp, aKyCTHYHHM, 3BYK, CHHYCOIIaJIbHUH, €X0-KaMepa, CUTHAJ,
IMITyJIbC, Yac, MiKpOKOHTpoOJLIep, anroputm ['epuerns, meperBopenns Pyp'e, BUMip, TOUHICTb.

Dryga V.V. Research, development and industrial tests of downhole acoustic depth - gauge with the use of algorithm of
Gertsel

Results over of researches, conducted at development of downhole acoustic depth - gauge, intended for the express depth -
finding of drillings mining holes in the conditions of quarries and mines are brought in the article. Principle of acoustic
method consists in the radiation of short voice signal in the mouth of mining hole and measuring of time, passing from a
moment a serve to the moment of arrival of echo signal, reflected from the bottom of mining hole domain. Influence of form
of sounding signal, his frequencies, is in - process investigational, the methods of determination of temporal interval are con-
sidered between a direct and reflected signal from the point of view of minimization of measuring error. The method of con-
struction is offered by circumflex signal on the basis of the discrete Fourier transform and algorithm of Gertsel. The method
of determination of temporal interval and distance is worked out on lances this circumflex with subsequent clarification of
result by the additional account of phase of signal. The offered method allowed to attain the required authenticity and exact-
ness of measuring result in the real terms, where a working boring equipment creates noise, wind is present, there is a hold -
out of boring slim of of in a mining hole. Results of over of final industrial tests of the worked out device are brought in the
conditions of quarries of Kryvbass of with realization of the offered methods. On drillings mining holes by a diameter a 250
mm and in a to 20 m depth middling quadratic deviation of testimonies of device from the real depth of mining holes was
made by 4,3 cm.

Keywords: mining hole, distance, depth, depth-gauge, acoustic, sound, sinewave, echo, signal, impulse, time, microcontrol-
ler, algorithm of Gertsel, transformation of Fourier, measuring, exactness.

VK 621.928.3-52:622.7

Muxosenko A. B. Anaini3 cucteM aBTOMaTHYHOTO KEpyBaHHs TiIpOLMKIOHOM Ha 30aradyBajbHiil (padpumni

Ha cporomHi mpoMHCIIOBICTh OpIEHTYEThCS, MEPII 32 BCE HA MPOAYKTUBHICTH 1 KUIBKICTh MPOIYKLII, 10 BHITYCKAETHCSL.
ToTpiOHO BUMycKaTH Bce OijblLie i OiblIe KiHIEBOrO NPOAYKTY, 11100 MOKPUTH BUTPATH HA HOT0 BUPOOHUIITBO i MPH LBOMY
OTPUMYBATH MPUOYTOK. AJle AKicTh BUPOOIEHOTO MPOAYKTY Ma€ He MEHII BaKJIMBE 3HAUCHHS, HIXK HOr0 KUTBKICTh. Bumyc-
KAy MacmTabHy MapTiio TOBapy, ajle 3 HU3BKOIK SKICTIO, MOKHA HE BUTPUMATH KOHKYPEHIIi HAa PHHKY, TOMY Opi€HTAIlis
JWIIe Ha NPOAYKTHBHICTh HaiuacTile MPU3BOMUTE N0 30uTKiB. OTXe, aBTOMAaTHYHI CHCTEMH KepyBaHHS MOBHHHI 3a0e3re-
YyBaTH BUCOKY SIKICTh IIPOIYKTY 0€3 BTpAT MPOLYKTHBHOCTI.

Po3risiHyTO akTyanbHi nuTaHHS eQeKTHBHOCTI mpouecy kKiacugikamii 3a1i30pyaHOI MyJIbIIN B KOMIUIEKCI TEXHOJIOTTYHUI
3yMOQ-rigponukioH. OOIPyHTOBAHO THTAHHS BAXKIMBOCTI SKICHOrO mporecy kiacudikaiii BXiJHOT CHPOBHHH B
TiIPOLUKIIOH] MPU 3MiHI TPaHyJIOMETPUYHOIO CKIIaAy 3ali30pyAHOI IyJIBIIK B MpoLeci poOOTH TiApOLHKIoHa. Po3risHyTo
ICHYIOYl CHCTEMH aBTOMAaTHYHOIO KEPyBaHHS TiJPOLMKIOHOM B KOMIUIEKCI 3 TEXHOJIOTiYHHM 3yMmidom, Ta crnocodu
KOMIIeHcamii 30ypeHp B CUCTEMax aBTOMATUYHOTO KepyBaHHA. Ha ocHOBI po3ristHyTOl iH(pOpMAaIil BUAIJICHO OCHOBHI mepe-
Bar Ta HEIOJMIKH MPEICTABICHUX CUCTEM aBTOMATHYHOTO KepyBaHHs. BUSBIEHO, 1110 CIIOCOOM Ta METOM KEpYBaHHS MpoLie-
coM kiacuikarii 3a1i30pyIHOT MyJIbIIA BUBYCHI HE TIOBHOIO MIipOIO Ta 3HAXOAATHCS HA CTaJii JOCHIIKCHHS. TakuM YHHOM,
BKAa3aHO HAIPSIMOK IMOJAJBIINX JOCIIPKEHb - PO3BUTOK aBTOMATHYHHX CHCTEM KEPyBaHHS I'iJPOLUKIOHOM B YMOBAaX 3MiHU
IPaHyJIOMETPUYHOTO CKJIaIy IYJIbIIH.

Kro4oBi c;10Ba: riponyKiIoH, aBTOMaTHYHA CHCTEMa KepyBaHHsI, IIICKOBa HAcaKa, I'yCTHHA, KUBJICHHS TiIPOLUKIIOHY.
Muxosenko A. B. Ananu3 cucteM aBTOMaTHYECKOrO YIIPaBJICHHS THAPOLMKIOHOM Ha oboraTuTebHON (hadpuke

Ha cerozHs npoMBIIIICHHOCTh OPUEHTHPYETCS, IPEXKIE BCEro, Ha IMPOU3BOAUTEIBLHOCTh M KOJINYECTBO BBIITYCKAaeMIIOH Ipo-
nykuud. HyxHO BbIyckaTh Bce Goiiee U 00iblIe KOHEYHOTO IPOJYKTa, YTOOBI HOKPBITH PACXO/Bl HA €ro MPOU3BOJCTBO U
TP 3TOM II0JTy4aTh NpHObLUIb. HO KauecTBO BhIpaGOTaHHOTO MPOAYKTa UMEET HE MEHEE BaXKHOE 3HAYCHHE, YEM €ro KOoJIuye-
CTBO. BhImyckas MaciiTaOHyr0 HapTHIO TOBapa, HO C HU3KUM KaueCTBOM, MOXKHO HE BBIICP)KAaTh KOHKYPECHLIMH Ha PBIHKE,
MIOTOMY OpHEHTALVs JIMIIb Ha MPOW3BOAMUTEIHHOCTH Yallle BCETO NMPUBOAUT K yObITKaM. ClieoBaTeNIbHO, aBTOMaTHUECKHE
CHCTEMBI YIIPaBJIEHHs TODKHEI 00€CIIeYnBaTh BEICOKOE KaueCcTBO MPOIyKTa 0e3 IoTeph MPOU3BOJUTEILHOCTH.

PaccMoTpeHs! akTyasbHbIe BONPOCH! 3G (HEKTHBHOCTH Hpoliecca KIACCU(PUKAINY KENe30py IHOH ITyJIbIIbl B KOMIUIEKCE TeX-
HOJIOTHYecKUi 3yMid-ruaporykiod. OO0CHOBaH BOIPOC BaKHOCTH Ka4eCTBEHHOTO Ipolecca KIacCH(pHKAIMH BXOIHOTO
ChIPbS B THAPOLUKIIOHE TIPU U3MEHEHUH IPaHYJIOMETPHYECKOr0 COCTaBa XKeJIC30PYAHOM IMyJIbIIbI B IpoLiecce paboThl THIPO-
LIMKJIOHA. PaccMOTpPEHBI CYIIECTBYIOIIME CUCTEMBI ABTOMAaTHYECKOTO YIPABJICHUS ITMAPOLUKIOHOM B KOMIUIEKCE C TEXHOJIO-
THYECKUM 3yMII(OM, U CIIOCOObI KOMIICHCAIIMH BO3MYILIEHHI B CHCTEMax aBTOMAaTH4ECKOro yrpasieHus. Ha ocHoBe paccmo-
TPeHHOHW MH(MOPMAIMU BBIJCICHBl OCHOBHBIC NMPEHMYILECTBA M HEJOCTATKH IPEJCTABICHHBIX CHCTEM aBTOMATHYECKOIO
ynpaBieHus. BeisiBiaeHo, 9To criocoObl M METOMBI YIIPABICHHUS ITPOLECCOM KIACCU(PHUKAINY JKeTIe30PYAHON ITyIIBITEI U3y IEeHBI
HE B ITOJIHOW Mepe W HAaXOJATCS Ha CTaAWU MCCIeqoBaHus. TakuMm o0pa3oM, yKa3aHO HallpaBlICHUE JaIbHEHIINX UCCIIEN0Ba-
HHUH - pa3BUTHE aBTOMATHYECKUX CHUCTEM YIPABJICHHsS THIPOLMKIOHOM B YCJIOBHSIX W3MEHEHUs TPAHyJIOMETPUUECKOTO COC-
TaBa ITyJIbIIbL.
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KiioueBble cjI0Ba: THIPOLMKIIOH, aBTOMAaTHYECKas CUCTEMa YIPABJICHHS, lecuaHas Haca/ka, INIOTHOCTb, IMTaHUE THUIPO-
LIMKJIOHY.

Mykolenko A.V. Analysis of the systems of automatic control hydrocyclone on a washery

Industry is oriented for today, foremost, on the productivity and amount of Beimyckaemoii products. It is needed to produce
more and the more finished good, to defray expenses on his production and here get an income. But quality of mine - out
product has a no less important value, what his amount. Producing scale a consignment, but with subzero quality, it is possi-
ble not to survive a competition at the market, that is why an orientation only on the productivity mostly results in losses.
Consequently, automatic control system must provide high quality of product without the losses of the productivity.

The pressing questions of efficiency of process of classification of iron is an ore mash are considered in a complex
technological 3ymndhydrocyclone. The question of importance of high - quality process of classification of entrance raw
material is reasonable in ruapo cyclone of at the change of grain - size distribution of iron - ore mash in the process of work
of rugpo cyclone. The existent systems of automatic control hydrocyclone of are considered in a complex with a
technological sump, and methods of indemnification of indignations in the systems of automatic control. On the basis of the
considered information basic advantages and lacks of the presented systems of automatic control are distinguished. It is
educed, that methods and methods of process of classification of iron - ore mash control are studied not to a full degree and
are on the stage of research. Thus, direction of further researches is indicated is development of automatic control system
ruapo by the cyclone of in the conditions of change of grain - size distribution of mash.

Keywords: hydrocyclone, automatic control system, sandy attachment, closeness, feed to hydrocyclone.

VK 004.896:[669.162: 662.614]

Tuxancbkuid MLII, Iyaunens A.O. YnpaBiiHHS TEIIOBUM IIPOIIECOM JOMEHHOI Ie4i Ha OCHOBI HEUITKOI JIOTiKH

YV po6oTi po3rIISHYTO ICHYIOWi CHCTEMH YIIPABIIIHHS JJOMEHHOIO IIY4I0. 3arajJbHUM HEIOJIKOM PO3TIISTHYTHX CHCTEM € Te, L0
BOHHU HE MOXKYTh BpPaXOBYBaTH HEBH3HAUCHOCTI BHXIJHHX IapaMeTpiB JOMEHHOI I1edi Ta HEUiTKICTh MPOLECiB, M0 MPOTiKa-
I0Th B Hiil. Po3po0ka cucTeMu aBTOMaTHYHOIO KEpYBaHHS 3 HEUITKOIO JIOTIKOIO J03BOJIUTH BPaXxyBaTH BCi HEJOJIIKU "KIIacH-
YHUX" CHCTEM aBTOMATHYHOrO KEPYBaHHS, a TAKOXK Mepe10aulTH TOBEIIHKY CHCTEMH.

BcraHoBeneHo, 110 TeIUIOBUH PeXUM € HAHBXKIMBILINM ITapaMeTPOM JOMEHHOTO IPOLECY i IPH [IbOMY JIOCHTb CKJIaJHUM B
nociipkeHHi. [ Takux ckiagHuX 00'eKTiB yNpaBliHHS, K JOMEHHA Mid, HeOoOXi/Ha cucTeMa, sika 3MOXKEe cama pearyBaTé
Ha 3MiHy MapaMeTpiB BCcepenuHi 00'€KTy i mpuiiMaTH pillieHHs. Y CHCTeMaX YIpaBIiHHA 3 HEUITKOIO JIOTiKOI0 BUKOPHCTOBY-
I0Th Helipoperyistopu. Bynu 3MozaenpoBaHi Ta JOCHIIKEHI TPH BUAM HEHPOHHHUX PETYIIATOPIB, SKi 3a0€3MedyI0Th OakaHHi
TIepexXiTHUH MPOoLeC, PEaKIlilo Ha BUMAAKOBY CTYIIHYATY 0.

AHaJi3 TiTepaTypHOTO OIJISAY i eKCIePUMEHTAIBHUX POOIT, II0Ka3as, MIo:

TEIIOBUH PEXUM JIOMEHHOTO BHPOOHHMIITBA 3aJIS)KUTh Bijl OaraTbOX BHYTPIIIHIX 1 30BHIIIHIX YHHHUKIB, TaKHX SIK HarpisB
JIYTTSI, CKJIAJ [IUXTH, IO MOJAETHCS Y MiY, THCK BCEPEIIUHI TeUi, MOBHOTA XIMIYHHUX 1 TEMNIO0OMIHHUX MPOIICCIB Ta iHIIE;
nepe0aueHHs MOBEIIHKH CUCTEMH Ja€ MOXJIMBICTb YHUKHYTH HEBU3HAUCHOCTEH i 3HU3MTH OOUYMCIIIOBAIBHY MOXHOKY, a
TaKOX 3pOOHTH TEXHOJIOTIYHHIA MPOLIEC OLIBII MPOJYKTHBHUM Ta SKiCHHUM.

Kuro4oBi ci1oBa: 1OMEHHA MMiY, TEIUIOBHI MPOIEC, HEWIiTKa JIOTiKa, CHCTeMa aBTOMAaTHYHOTO KEpyBaHHS, alallTUBHA CHCTe-
Ma, HeMpoperyJsarop.

Tuxanckmii MLII, Ilyiunen A.A., YrpaBieHue TEIJIOBBIM IIPOLIECCOM JOMEHHOMN MIeYr Ha OCHOBE HEUETKOM JIOTMKH

B paboTe paccMOTpeHBI CyIIECTBYIONIME CHCTEMBI YIPABICHUS AOMEHHOHN medpto. OOIIMM HEeIOCTaTKOM PacCMOTPEHHBIX
CHCTEM SIBISIETCSI TO, YTO OHHM HE MOTYT YYHTBIBATH HEONPEICICHHOCTH MCXOIHBIX MapaMeTPOB JIOMEHHOW IEYH U Heyer-
KOCTb IIPOLIECCOB, MPOTEKAOMINX B Heil. Pa3paboTka clcTeMbl aBTOMAaTHYECKOTO YIIPABICHHS C HEUSTKOM JIOTHKOW TTO3BOJIUT
Y4eCTb BCE HEOCTAaTKH "KIaCCHYECKHUX' CHCTEM aBTOMAaTHUECKOIO YNPABJICHUS, a TAKXKe MPeACKa3aTh TOBEJCHNUE CHCTEMBI.
VY CTaHOBIIEHO, YTO TEIUIOBOM PEXHUM SBISETCS BAXKHEHIIMM IapaMeTpoOM JOMEHHOIO Hpolecca W MPU 3TOM JIOCTAaTO4YHO
CIIOKHBIM B HcClieNOBaHUU. [IJIs TaKMX CIOXKHBIX OOBEKTOB YIIPABJICHHS, KaK JOMEHHAs I1eyb, HEOOXOAMMa CUCTEMa, KOTO-
pasi CMOXET cama pearupoBaTh Ha M3MEHEHHE apaMeTpoB BHYTPH 0OBEKTa M IPUHMMATh pelleHus. B cucTemax ympasie-
HHSL C HEYETKOH JIOTHKOW HCIHOJIB3YIOT HEHpOPEryysTopbl. BeUIM CMOAEIMPOBAHbI M HMCCIICIOBAHB TPH BHAA HEHPOHHBIX
PEryJIATOPOB, O0ECTICUMBAIOIINX >KEJIAEMBIH IIEPEeXOMHBIN IPOIecC, pPeakmUi0 Ha CIydaiHOe CTyNEeHYaToe JeHCTBHE.
AHaIIU3 JUTEpaTypHOro 0030pa M SKCHEPUMEHTAIBHBIX PaboT, MMOKa3al, YTo: TEIJIOBOH PEKMM JOMEHHOTO IPOHM3BOACTBA
3aBHCHT OT MHOTHX BHYTPCHHHX M BHEIIHHX (DaKTOPOB, TAKHX KaK HAIPEB IyThsl, COCTAB LIMXTHI, I0J]ABAEMOM B IEYb, 1aB-
JICHHE BHYTpPH II€YH, HOJHOTa XMMHYECKUX U TEIUIOOOMEHHBIX HPOIECCOB W HpodYee; NpeCKa3aHHsl MOBEICHUS CHCTEMbI
JIaeT BO3MOXKHOCTh H30€KaTh HEONPEASNCHHOCTH ¥ CHU3UTh BBIYMCIUTEIBHYIO MOTPEIIHOCTD, a TAKKe CAeNAaTh TEXHOJIOTH-
Yeckuii mpouecce 6oJiee MPOayKTHBHBIM M KA4E€CTBEHHBIM.

KitoueBble cj10Ba: JOMCHHAsS I1€4b, TEIIOBOW IPOLECC, HEUETKAs JIOTUKA, CHCTEMa aBTOMaTHYECKOTO YIPABJICHUS, ajall-
THBHAsl CUCTEMa, HEHPOPETyIATOp

Tykhansky M.P., Pulinets A.O., Management of thermal processes of blast furnace based on fuzzy logic

In this work the existing systems of blast furnace. A common shortcoming of the systems is can not take into account the
uncertainty of the output parameters of blast furnace and lack of clarity of the processes occurring in it. Development of
automatic control system with fuzzy logic will take into account all the shortcomings of the "classical" systems of automatic
control and predict system behavior.

It was established that the heat treatment is an important process parameter domain and thus quite difficult to study. For such
management complex objects as blast furnace requires a system can itself react to change parameters within the facility and
make decisions. In systems with fuzzy logic control using neural controllers. Three types of neural controllers were modeled
and investigated that provide a desired transient reaction at random staircase effect.

Analysis of the literature review and experimental studies showed that:

heat treatment of furnace production depends on many internal and external factors such as heat blast, the composition of the
mixture fed into the furnace, the pressure inside the furnace, completeness chemical and heat exchange processes, etc;
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prediction system makes it possible to avoid uncertainties and reduce the computational error and make the manufacturing
process more productive and quality.

VK 622.7: 658.562

Capunknii A.W., Tumomenko M.A. HeueTkoe ynpasieHue THApOLUKIOHOM IIPU HEONIPEICIICHHBIX TapaMeTpax
OGorarieHne sBIsSeTCS KOMIUICKCHBIM CIIOKHBIM IIPOLIECCOM U MPECIIEAYeT JOCTHKEHHE TPEX PA3IMYHBIX IIeNiel — HOBbILIC-
HHS [IPOU3BOJUTEILHOCTH, MOBBILICHHEC KAauyeCTBa KOHEYHOrO MPOAYKTa U CHIKCHHE 3Hepro3arpar. JJisi JOCTHKEHHUs 3THX
eseil palHoHAIBHO MPUMEHSTh PACIPEACIICHHOS YIPAaBICHHE K 000raTHTEIbHOMY KOMILIEKCY, YTO MO3BOJUT PacCMaTpH-
BaTh KXl €r0 MEXaHU3M I10 OTACIBHOCTH U B KOHTEKCTE paboThl 001el cucteMsl. [Ipu 3TOM LenecooOpa3Ho MCIONb30-
BaHHE COBPEMECHHbBIX HHTEIUIEKTYaJIbHBIX CIHOCOOOB aBTOMATM3HMPOBAHHOTO YIPABICHHUS: ONTHMAJbHOE M aJalTHBHOE
yIpaBieHHUE, CPEACTBA HCKYCCTBEHHOTO HMHTEIUICKTA, HEYETKOH JIOTMKH, TCHETHYECKHUE AITOPUTMBI, TUOPHIHBIC MOJEIH.
VccneioBaHus MOKa3bIBAIOT, YTO HEUETKOE YMpPaBJICHHE I'MAPOLMKIOHOM BTOPOHl CTAIHN M3MENbYCHHS TO3BOJSET YUHUTHI-
BaTh MHOYKECTBO 3aBUCHUMOCTEH M BBIPaOATHIBATh YIPABISIONINE BO3ACHCTBHS, 3aBUCSIINE OT MHOTUX HapameTpoB. Kpome
TOr0, JQHHBIH MOAXO0J MO3BOJISET PabOTATh B YCIOBUIX HEONpPEICICHHBIX apaMeTpoB. IIpeacTaBlicHHas cucTeMa yrpasie-
HHS caMOO0y4aeTcsi U CaMOHACTPAaMBACTCS, @ TAK)KE YUHTHIBACT CBSI3b C MPEIbIIYIICH U TOCIenyoLIeil craueil n3mMelbye-
HMS, BN HAa OOLIYIO pacmpenesieHHy 0 cucTeMy. JlanbHele UCCaen0BaHus peoarator 0osee rrybokoe uccienoBa-
HHE CBSI3U MEXY MCXaHH3MaMU Pa3jIMYHbIX CTaJHil U3MEIbYCHHS U UX BJIMSHHUS HAa KOHEUYHBIH PE3yJIbTAT CHCTEMBI 3TOTO
npouecca.

KiroueBble ciioBa. ['Maponnkiion, oborameHue, cucreMa yIpasieHus, paclpeielIeHHbIe CUCTEMBbl, HEUeTKast JIOTHKa, CHC-
TEMHBIH HOAXO/I.

CaBunbkuii A.U., Tumomenko M. A. HeuiTke ynpaBiiHHS TiAPOIUKIOHOM PY HEBU3HAYCHUX MapaMeTpax

30araucHHs € KOMIUICKCHHM CKJIQJHUM IIPOLECOM 1 MEpeciigye IOCATHEHHS TPhOX PI3HHX LICH - ITiJABHILICHHS
MPOAYKTHBHOCTI, MiABHIICHHS $KOCTi KIHLEBOTO MHPOAYKTY 1 3HIKCHHS CHEproBuTpar. s JOCSATHEHHS LHUX Lieit
paLlioOHaIbHO 3aCTOCOBYBATH PO3IOJIJICHE YIPABIHHI 10 30araqyBaibHOI0 KOMIUICKCY, L0 JO3BOJIHTH PO3IJISAATH KOXKEH
HOro MexaHi3M OKpeMO i B KOHTEKCTI poOOTH 3arajipHOl cucTeMH. IIpH 1bOMY MIOLiJIbHE BHKOPHUCTAHHS CY4acHHX
IHTEJIEKTyaJbHUX CHOCOOIB aBTOMATH30BAHOIO YNPABIIHHSA @ ONTHMajbHE 1 QJalTHBHE YIMpPaBIiHHS, 3aC00y IITYYHOTrO
IHTEJIEKTY, HEYiTKOI JIOTiKM, TeHEeTHYHI anropuTMH, riopuaHi Mozeni. J{ocmipKeHHs MOKa3ylOTh, 10 HEYIiTKE YHpPaBIiHHSI
TiAPOIMKIIOHOM JIpYToi CTafil moapiOHEHHS J03BOJISIE€ BpaXOBYBaTH O€37iU 3aJeKHOCTEH 1 BUPOOIATH Aii, IO YHPABISAIOTH,
3aJexHi B 6aratbox mapamerpiB. KpiM Toro, mei miaxin g03BoJse NpaloBaTé B yMOBaX HEeBH3HAUYEHHX mapaMeTpiB. [Ipen-
CTaBJICHA CHCTEMa YIpPaBIiHHI caM0oo0ydaeTcsi i CaMOHACTPAMBACTCsl, @ TAKOXX BPAaXOBYE 3B'SI30K 3 MONEPEIHBOIO 1 HACTYII-
HOIO CTaIi€r0 MoApiOHEeHHS, BINIMBAIOYH Ha 3aralbHy PO3NOoJiIeHy cucteMy. [loqanbn qOCIiKEHHS IPHUITYCKalOTh MIIHOIIe
JOCITIJDKEHHS 3B'I3Ky MDK MeXaHi3MaMH Pi3HHX CTazill MOApiOHEHHs i IX BIUIMBY Ha KiHIEBHH Pe3yJbTaT CHCTEMH LbOTO
HpolLiecy.

KuirouoBi cioBa: Tigpouukion, 30aradyeHHsi, CHCTeMa YIIPaBIiHHS, PO3MOIUICHI CHCTEMHM, HEUiTKa JIOTiKa, CHCTeMHHUI
M AXIT.

CaBuuknii A.W., Tymoshenko M. A. Unclear management hydrocyclone at indefinite parameters

Enriching is a complex difficult process and pursues achievement of three different aims - increases of the productivity, up-
grading of the finished good and decline of energy expenses. For achievement of these aims rationally to apply the up - dif-
fused management to the concentrating complex, that will allow to examine every his mechanism on a separateness and in
the context of work of the general system. The use of modern intellectual methods of the automated management is thus ex-
pedient: optimal and adaptive management, mean of artificial intelligence, fuzzy logic, genetic algorithms, hybrid models.
Researches show that an unclear management hydrocyclone of the second stage of growing shallow allows to take into ac-
count the great number of dependences and produce managing influences, depending on many parameters. In addition, this
approach allows to work in the conditions of indefinite parameters. Presented control system is self taught and is self influ-
enced, and also connection takes into account with the previous and subsequent stage of growing shallow, influencing on the
general distributed system. Further researches suppose deeper research of connection between the mechanisms of the differ-
ent stages of growing and their influence shallow on end - point of the system of this process.

Keywords. Hydrocyclone, enriching, control system, distributed systems, fuzzy logic, approach of the systems.

VIK 681.51: 622.788

JlodoBa K.B. Monenb kepyBaHHs TepMiYHOIO 0OPOOKOI0 KOTYHIB Ha KOHBEEPHIH BUMANIOBAIbHIN MaIlINHI 32 METOJIOM 3BO-
poTHOro sikobiana

Iloka3zaHo, MO U TiABUIIEHHS MPOXYKTHBHOCTI KOHBEEPHOI BHITAIIOBAIBHOI MAIIMHHU 1 SIKOCTI KOTYHIB €(EKTHBHHUM €
BIIPOBA/DKCHHS U1 1i€] METH KOMII'IOTEPH30BaHUX CHCTEM KEPyBaHHS TEXHOJIONIYHMM MHPOILIECOM ONaly KOTYHIB, IIO B
CBOEMY CKJai BHKOPHCTOBYIOTH CHeliaJbHI Mozeni. ToMy 3ampornoHOBaHO I KepyBaHHS TEPMIYHOIO 0OpOOKOI0 KOTYHIB
Ha KOHBEEPHIil BUIATIOBAJBbHIM MallIMHI BUKOPHCTATH MOJEIb aBTOMATH30BAaHOI CUCTEMH KepPYBaHHS, 5Ka OCHOBYETBhCS Ha
METO/Ii 3BOPOTHOTO sIKOOiaHa.

3riJlHO 3 METOJIOM 3BOPOTHHX OIEPATOPIB MPH CHHTE3i CHCTEM aBTOMATH30BAHOTO KEPYBAaHHS BUITANIOBAIBHOI MAIIHHH
no0OyoBaHa cUcTeMa IPHUCTPOIB, 10 PeanizyloTh MOTpiOHe neperBopeHHs. Taki HepeTBOPEHHS 3BOPOTHI THM, SIKi 3IiHCHIO-
IOTBCSl Ha/l BIANOBIIHUME 3MiHHUMH B caMOMYy 00'€KTi Ta B JOJATKOBUX BHMIipIOBAIbHO-00UYHCITIOBAIBHUX MPHUCTPOSX, LIO0
MOPIBHIOIOTH. J[JIsl IbOTO CHHTE3 CHCTEMH aBTOMATH30BAHOTO KEPYBaHHS BUIIANIOBAIBHOI MAIIMHM 38 METOJOM 3BOPOTHHX
OTIepaTOpiB 3aIPOIIOHOBAHO BHKOHATH HA AITOPUTMIYHIA CHCTEMi YIPaBIiHHA, SKa JT03BOJSE TPOCTEKHUTH AITOPUTM IIepe-
TBOPEHHS 3MiHHHX. Yce Iie J03BOJMIO MO0YyBaTH CTPYKTYPHY CXEMY CHCTEMH aBTOMATH30BAaHOTO KEPyBaHHS BHIIAIIOBA-
JIHOT MallIMHU 332 METOJOM 3BOPOTHOTO orepaTopa. 1 cxema mpecraBiieHa MPUCTPOSIMU HEY3TOJDKEHHS 1 IepeTBOPEHHS Ta
3a/IaTYNKOM BXiJHHUX MAapaMeTpiB, sIKi MPEICTABISIOTHCSA KBa313BOPOTHHOK MOJICIUIF0 KOHBEEPHOT BHIIATIOBAIBHOT MAIIHHH.
Po3pobiena aBToMaTH30BaHa CHCTEMa KEPyBaHHS Ma€ MOJENb 00’ €KTy 1 KBa3i3BOPOTHIO MOJIENIb, SIKI ONUCYIOTHCS CHCTE-
MO0 AudepeHLiaIbHUX piBHHb. [lepenbdadaerbes moOyj0Ba JIOKaIbHOT CAaMOHAIATOIKYBAJILHOI 38 OTOYHUMH 3HAYCHHSIMU
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napameTpiB Mozeni. BkazaHo, 110 alrOpUT™M KepyBaHHS KOHBEEPHOIO BUIAIIOBAIBHOIO MAILIMHOIO 33 METOJOM 3BOPOTHOIO
olepaTopa, K Lie BUJHO 3 HABEICHOTO aHaJli3y, BUMarae OTPUMaHHS 3BOPOTHUX MaTpPHILLb.

Kur04oBi cj10Ba: KOHBeEpHa BHIIANIOBAIbHA MAINHA, KOTYHH, CTPYKTYpPHA CXeMa, MOJENIb 00’ €KTy, MaTpHUIIs. KBa3i3BOPOT-
Ha MOJIeNb, 3BOPOTHIN sSKOO1aH.

JlodoBa K.B. Mozens ynpaBieHns: TepMUIECKOH 00pabOTKOH KOTYyHIB HAa KOHBEHEpHOI 00KHUTraTeIbHON MalIWHE 32 METO-
JIOM 00paTHOTO sikoOiaHa

TToka3zaHo, 4TO /IS OBBILICHHUSI TPOU3BOIUTEIBHOCTH KOHBEHEPHO# 00KMTOBOM MAIIMHBI M KauecTBa OKaThiiel 3 hekTu-
BHBIM SIBJISICTCSI BHEJPCHHE VIS OTOM LS KOMITBIOTEPU30BAHHBIX CHCTEM YIIPABICHHS TEXHOJOTMYECKUM IIPOLIECCOM 00XKH-
ra OKaTHIIICH, YTO B CBOEM COCTABE MCIIOJB3YIOT ClelnaIbHble Mojeu. [1o3ToMy mpeuioxkeHo Uit yIpaBiIeHHs TepMUYec-
KOl 00pabOTKON OKaThIlIel Ha KOHBEHEpHOW OOXKHIOBOW MAIlMHE HCIOJIb30BATH MOJE/b aBTOMATU3HPOBAHHON CHCTEMBI
yIpaBJIeHHUs, KOTOpasi OCHOBBIBACTCS HA METOJIE 00PATHOrO sIKoOHaHa.

CoriacHO MeTofy OOpaTHBIX ONEPaTOPOB IPH CHHTE3€ CUCTEM aBTOMATM3MPOBAHHOTO YIPABICHHS OOXXHIOBOH MallHHBI
MIOCTPOCHHAsI CUCTEMA YCTPONCTB, KOTOPBIE PEan3yIOT Hy)KHOE IpeBpaleHue. Takue npeBpaiieHus 00paTHbI TeM, KOTOpbIe
OCYILECTBIISIOTCS HaJl COOTBETCTBYIOIIMMH HEPEMEHHBIMH B CaMOM OOBEKTE W B JIONOJHHUTEIBHBIX H3MEPUTEIBHO-
BBIYMCIIUTENIBHBIX YCTPOWCTBAX, KOTOpbIC CPaBHHUBAIOT. J[JI 3TOr0 CHHTE3 CHCTEMbl aBTOMATH3MPOBAHHOI'O YIIPAaBJICHHUS
00XKHMTrOBOM MAILMHBI 32 METOJIOM OOPATHBIX OINEPATOPOB MPEATOKEHO BBITOIHUTH HA aITOPUTMHYECKOH CHCTEME yIpaBJie-
HHSI, KOTOpasi MO3BOJISCT MPOCIICANTD alrOPUTM MPEBPAILCHHUS IEPEMEHHBIX. Bce 3TO MO3BOJNMIO MOCTPOUTH CTPYKTYPHYIO
CXEMY CHCTEMbl aBTOMATH3HMPOBAHHOIO YIPABJICHHSA OOXMIOBOW MAIMHBI 32 METOAOM OOpaTHOro oreparopa. JTa cxema
HpEJCTaBJICHa YCTPOICTBAMU HECOIIACOBAHMS U NPEBPALICHUS U 33/laTYMKOM BXOJHBIX APaMETPOB, KOTOPHIE MPEICTABIIS-
FOTCSl KBa3HOOPATHOIO MOJIENBI0 KOHBEHEPHOH 00KMUTOBOI MalIuHbL. PazpaboTaHHas aBTOMaTH3MpPOBAaHHAS CHCTEMa YIpaB-
JICHHSI MMEeT MOJieIb 00BEKTa M KBa3HoOpaTHast MOJelb, KOTOPbIE OIMMCHIBAIOTCSA CHCTEMOH nuddepeHInanbHbIX ypaBHe-
uuil. [IpenycMatpiBaeTcs HOCTPOCHHE JIOKAIBHOI CaMOHACTPaHBAIOLICHCS 3a TEKYIIMMH 3HAUYCHHSAMHU ITapaMeTpOB MOJIEIIH.
VKazaHo, 4TO aJITOPUTM yIPaBJICHUs KOHBEHEPHOI 00)KMTOBON MaLIMHOMN 38 METOJIOM 0OPATHOIO OIlepaTopa, Kak 3TO BUIHO
U3 NPUBEJICHHOTO aHaN3a, TpeOyeT MOoIyUYeHUst 0OPAaTHBIX MATPHII.

KiroueBble c/10Ba: KOHBeliepHas 00KHIoBasi MallliHa, OKATHIIIN, CTPYKTYpHAs cXeMa, MOJieIb 00bEKTa, MaTpHLa. KBa3uoo-
patHas MoJieNib, 0OpaTHBII sKOOuaH.

Lobova K.V. Case heat treatment of pellets frame on a conveyer roaster machine after the method of reverse jakobiana

It is shown that for the increase of the productivity of conveyer roaster machine and quality of pellets effective is introduction
for this purpose of the computer-assisted systems of technological process of burning of pellets control, that in the
composition use the special models. It is therefore suggested for a management heat treatment of pellets on a conveyer 06xu-
rarenbHOM machine to use the model of CAS of management, which is based on the method of reverse jakobiana.

According to the method of reverse operators at the synthesis of the systems of the automated management of roaster
machine the built system of devices which will realize necessary transformation. Such transformations are reverse to those,
which are carried out above corresponding variables in an object and in additional instrumentation-calculable devices which
compare. For this purpose synthesis of the system of the automated management of roaster machine after the method of
reverse operators it is suggested to execute on algorithmic control system, which allows to trace the algorithm of
transformation of variables. All of it allowed to build the flow diagram of the system of the automated management of roaster
machine after the method of reverse operator. This chart is presented by the devices of unconcordance and transformation
and controller of entry parameters which appear the kvazireverse model of conveyer roaster machine. The worked out CAS
of management has a model of object and quasi-inverse model, which are described by the system of differential
equalizations. The construction of local self-tuning after the current values of parameters model is foreseen. It is indicated
that the algorithm of management a conveyer roaster machine after the method of reverse operator, as it is visible from the
brought analysis over, requires the receipt of inverse matrices.

Keywords: conveyer roaster machine, pellets, flow diagram, model of object, matrix. quasi-inverse model, reverse jakobian.

YK 622.807.622.684

Hectepenko O.B., llIBarep H.IO., Komuccapenko T.A., lomunue H.B., Hectepenko U.A. CBsi3biBaHME YaCTUI] IBLIH
MOCTHKAMH JKHJIKOCTH TIPH €€ 3aryIeHUH

B cBsI3M cO 3HAUMTENBHBIMU TEMIIAMU CHIDKCHHS TTyOMHBI JKeJe30pyIHBIX KapbepoB BO3PACTaeT POJb aBTOMOOHMIBHOTO
TpaHCHOpTa, NPH TNEpeMeIeHNH TOpHOi Macchl. OTHOBPEMEHHO C 3TUM TaK)Ke BO3PACTaeT IPy30HOABEMHOCTh aBTOCAMO-
CBAJIOB. DTO B CBOIO OYepeab MPUBOAUT K YBEIMUYCHUIO JABJICHUS Ha MOJIOTHO BPEMEHHBIX IIEOCHOUHBIX KaphepHBIX U MPU-
KapbepHBIX TEXHOJIOTUYECKUX aBTOOpor. ClleACTBHEM 3TOTO SIBISETCS NEpeu3MeIbueHue MeOHs, YTO IPUBOAUT K Heopra-
HHU30BaHHOMY BBIOPOCY MBI B aTMOc(epy.

it 60pBOBI ¢ TAKUM HETaTHBHBIM SBICHHEM Yallle BCErO HCHONB3YIOT BOAY WK BOAHBIE PACTBOPHI COJICH.

BsaumoneticTBre JacTHIL IBLUIH, HAXOSMIUXCS B TIEPMAHEHTHO M3MEHSIOIIECHCS SKUIKOH cpefie, U IPOCTOTHI MOXKEM IIpe-
CTaBUTH B BUJIC JIBYX YacCTHI[ B IEPBOHAYAILHO IIepEeyBIAKHEHHON cperie.

Jlnst GopbOBI ¢ ATUM HETaTUBHBIM SIBJICHHEM Yallle BCEr0 MCIOJIB3YIOT BOJY MM BOAHBIE PACTBOPHI COJIEH MarHus WM Kajb-
U5, KOTOpbIe 00pa3yloT BOKPYT NBUIMHOK B HIEOEHHOW CMECH IOJOTHA JOPOTH JKUIKUE MaHXeThl (MOCTHK). [IpouHocTh
MaHXXEeT MPU CBA3BIBAHMM KAMEHHOTO MaTepHana OIpEAesseTcs] KOMIUIEKCHBIM B3aUMOACHCTBHEM (DU3MKO-XUMHUYECKHX
CBOMCTB HUAKOCTH U CBA3YEMOM IBUIH.

CBs3M MEXIy YaCTHUIIAMU TBUIM B 3TOT TEPHOJA 00CCIICUMBAIOTCS 32 CUET MPOYHOCTH KHUIAKUX MamkeT. OIHAKO STH CBA3U
HenpoyHbl. [Ipr MexaHHYecKOM BHEIIHEM BO3ICHCTBUU Ha MBUIMHKU PACCTOSIHUE MEXIy HUMH 3HAUATEIFHO COKpAIIaeTCs B
BCJICICTBHH YETO NPOUCXOJUT YIUIOTHEHHE MEOHs. DTO NPUBOIUT K CYIIECTBEHHOMY YNAJICHUIO XHUIKOCTH M3 IIEOH, epe-
YIIaKOBKHU YaCTHI] ITBUIX IIPH OAHOBPEMEHHOM M MHTCHCHBHOM HCIIAPEHUH BIIATH.

KnroueBrble ciioBa. ayToresus, aare3us meOeHOYHbBIE aBTOAOPOTH, BOJHBIE PACTBOPHI COJICH.

Hecrepenko O. B., llIBarep H.IO., Komuccapenko T. A., JlomauueB H.B., Hectepenko U.A. 3B's13yBaHHs 4aCTOK Iy
MiCTKaMu piIuHU npH ii 3aryiieHHi
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V 3B's13Ky 31 3HAUHUMH TEMITaMH 3HIKCHHS TIIMOWHH 3aJ1i30py JHUX Kap'epiB 3pocTae pojib aBTOMOOIIBHOTO TPAHCHIOPTY, [IPU
nepeMiieHHi Tipcbkoi Macu. OHOYACHO 3 MM TaKOX 3POCTAE BaHTAXKOMIAHOMHICTH aBTOCaMOCKHIiB. Lle y cBOrO uepry
MPU3BOAUTH A0 30UIBIICHHS TUCKY Ha IOJOTHO THMYACOBHX INEOCHEBHX Kap'€pHUX 1 NMPHKAPHEPHBIX TEXHOJIOTIYHUX
aBTozopir. HacmigkoMm mporo € nepenoapiOHeHHs mieOeHs, II0 MPU3BOAUTH 10 HEOPTaHI30BAHOTO BHKHUIY MUY B aTMOCde-
py.

Jl1st 60poThOM 3 TAKUM HEraTHBHHUM SIBHIIEM Haif4acTillie BAKOPUCTOBYIOTH BOAY a00 BOJIHI PO3UMHHM COJICHL.

B3aemoist 4acTOK MHMITy, IO 3HAXOMATHCSA B PIIKOMY CEPEIOBHI, IO MEPMAHCHTHO 3MIiHIOETHCS, ISl IPOCTOTH MOMKEMO
HPEICTABHTH Y BUIIISI JBOX YaCTOK B CIIOYATKY IIEPE3BOJIOKCHOMY CEPEIOBHILII.

Hnst 60poTs0M 3 UM HEraTHMBHUM SIBHIIEM HAWJacTille BHKOPHCTOBYIOTH BOAY ab0 BOIHI PO3YMHH COJiell MarHito abo
KaJbIIif0, SIKi YTBOPIOIOTH HABKOJIO MOPOLIMHOK B IHIeOCHEBil CyMillli [OJOTHA IOPOTi piaki MamxkerH (MicTok). MinHicTh
MaH)XeT MU 3B'SI3yBaHHI KaM'STHOTO MaTepialy BH3HAYAETHCS KOMIUICKCHOIO B3a€MOMIEI0 (i3MKO-XIMIYHUX BIIACTHBOCTEH
piauHH i cBsI3yeMoil muiy.

3B'I3KM MK 4aCTKaMu Ty B Il Iepiof 3a0e3MedyoThes 3a PaXyHOK MIITHOCTI piIkux MamxkeT. [IpoTe 1i 3B'13k1 HEMIITHi.
IIpn mexaHiuHil 30BHIIMIHIN Aii HA TOPOIIMHKY BiICTAaHh MK HIMH 3HaYHO CKOPOYYETHCS Yy BCIEICTBHU YOTO BiOYBAa€THCS
yulibHeHHs mebens. Ile mpu3BoguTh A0 ICTOTHOrO BHIANCHHS PIAMHH 3 IeOCHS, MepeynakoBKH YacTOK MUY MPH OJHO-
YacHOMY i IHTCHCMBHOMY BHIIapi BOJIOTH.

Kuarouoei ciioBa. aytoresis, aaresis meOeHEeBi aBTOIOPOTH, BOIHI PO3YHHH COJICH.

Nesterenko O.V., Shvager N.Ju., Komissarenko T.A., Domnichev Y.V., Nesterenko LI.V. Fastening of particles of dust by
the bridges of liquid at her densifying

The role of motor transport increases in connection with the considerable rates of decline of depth of iron-ore quarries, at
moving of mountain mass. At the same time the carrying capacity of aBrocamocBaioB increases also. It in turn results in the
increase of pressure on linen temporal macadam quarry and npuxapsepHsix of technological motorways. Investigation of it is
nepensmenbuenue of macadam, that results in the unorganized troop landing of dust in an atmosphere.

For a fight against such negative phenomenon mostly use water or aquatic solutions of salts.

Co-operation of particles of dust, being in a permanently changing liquid environment, for simplicity can present as two par-
ticles in the originally water-logged environment.

For a fight against this negative phenomenon mostly use water or aquatic solutions of salts of magnesium or calcium, which
form round the specks of dust liquid cuffs (bridge) are expensive in macadam mixture of linen. Durability of cuffs at fasten-
ing of lithoidal material is determined by complex co-operation of physical and chemical properties of liquid and cBs3yemoit
of dust.

Connections between the particles of dust in this period are provided due to durability of liquid cuffs. However these connec-
tions are flimsy. At the mechanical external affecting specks of dust distance between them considerably grows short in
BenezctBu what a compression of macadam is. It results in the substantial moving away of liquid from a macadam, recoop-
eraging of particles of dust at simultaneous and intensive evaporation of moisture.

Keywords. autogesion, adgezion of is macadam motorways, aquatic solutions of salts
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IlanoBanos B.A. Oninka BUpoOHNYOI Oe3NeKkH Ta po3poOKa MPOEKTHO-TEXHOIOTIUYHOT JOKyMEHTalil IPH PEeKOHCTPYKIii
OyniBens i criopyn

Ha croronuinmiit nens 60% Bix 3aransHOro 00cAry Oy/IiBeTbHO-MOHT)XHHUX POOIT NpHIagae Ha poOOTH, 1110 BUKOHYIOTHCS
B YMOBaxX PEKOHCTpPYKLii OyaiBenb i cropyn. TexHouoris i opraHi3amiss OyAiBelbHOTO BUPOOHHMITBA HPH PEKOHCTPYKIIT
OyniBesnb i CIIOpPYZ Ma€e Psifi OCOOIMBOCTEH, y MOPIBHSAHHI 3 HOBUM OY/IiBHUIITBOM, SIKi CTBOPIOIOTH CrieludivHi yMOBH mpari
i BIUIMBAaIOTh Ha BHUPOOHHMYY Oe3neky. PoOoTu 3 pekoHCTpykKiii Oy[iBenb i CIOpYX BiApI3HAIOTHCS ITiABUIICHOIO
TPYAOMICTKICTIO Y TIOPIBHSHHI 3 HOBUM OyAiBHUITBOM. MOHTaX Ta JEMOHTaXX OYIHHKIB, CIIOPY.I, @ TAKOXK BiTHOBJICHHS Ta
3MIIHEHHS iX aBapiHUX YaCTHH BIZHOCATHECS IO POOIT 3 MiABHIICHOIO HeOe3mekor. PoboTu 3 pekoHCTpyKii OyniBens i
CIIOpYZ TIPOBOASTHCS, SIK IIPABIIIO, B yMOBAaX JIIOUYMX MIANPUEMCTB a00 JKUTIOBHX KOMIDIEKCIB, 13 c(hOPMOBAHUMH, IIiTHHO
3a0y10BaHMMHU T'eHEepaNTbHIMH IUIAaHAMH 1 PO3BHHEHOIO iH(PacTpyKTypolo. B ymMoBax mirounx mignpueMcTB HeOe3neka pooit
3 PEKOHCTPYKIii OOYMOBIIOETHCSI BIUIMBOM KOMIUIEKCY HECIPHATIMBUX YHHHHKIB BUPOOHWUOro cepenoBuma. OqHuM 3
HaWBaXJIUBINIMX (haKTOPIB, IO BIUIMBAE HA Oe3MeKy Mpalli € He0OXiJHICTh IPOBEICHHS POOIT 3 PEKOHCTPYKIIT B OOMEKEHUX
YMOBaX 3a BiICYTHOCTI HOPMaTHBHHUX ILION] 200 MPOCTOPY Ul HOPMAJILHOTO BUKOHAHHS OyZHiBelbHUX poOiT. [IpoBeneHHs
POOIT 3 PEKOHCTPYKIT B 0OMEXEHNX YMOBaX BHUMarae MOCTIHOT IiJBHIIEHO] yBary A0 MpoLecy BUPOOHUIITBA, JOJATKOBHX
Gi3MyHUX BHUTpAT, MOB’SI3aHHX 3 OOEPE)KHHM IEPEeMIIICHHSIM KOHCTPYKLiH i 6GaraTopa3oBUM MaHIIyJIOBaHHIM, IO,
BIINOBIAHO, 301JIBIIY€ HANPYKEHICTh Mpali 1 MiIBUILY€E PH3UKHA TpaBMyBaHHSI. PoOOTH 3 pekoHCTpyKUii OyAiBess 1 copyn
CYNIPOBOKYIOTHCSI YTBOPEHHSAM BEJIHMKOI KITBKOCTI OYyZiBEIBHOTO CMITTS 1 BHIUICHHSAM Iy, OUMY 1 BHIApyBaHb. Y
3B’S3KY 3 UM, PO3pOOKY 3aXO0JiB MIOA0 3a0e3reueHHs Oe3MeUHIX 1 HEIIKI[UIMBUX YMOB Tpalli MiJ Yac MPOBEACHHS POOiT 3
PEKOHCTPYKIIT Oy IiBEIb 1 COPYT HEOOX1THO TIOYMHATH Ha CTaMil po3pOOKH IMPOEKTHO-TEXHOJIOTTYHOT TOKYMEHTAIIIi.
IlanoBanoB B.A. OueHka npou3BOJCTBEHHON 0E30MACHOCTH U Pa3pabOTKa MPOEKTHO-TEXHOJIOTHYECKOH TOKYMEHTALMN
HPY PEKOHCTPYKUNH 3[aHUH M COOPYIKESHHUH

B Hacrosiee Bpemst 60% ot 001ero 06beMa CTPOMTEIBHO-MOHTAXKHBIX padOT IPUXOAUTCS Ha pabOThI, KOTOPBIC BBIIOJIHS-
I0TCSl B YCJIOBHSX PEKOHCTPYKLMH 3JaHUM M COOpY)XeHHH. TeXHOJIOrus U OpraHu3alys CTPOUTEILHOTO NPOM3BOCTBA MIPH
PEKOHCTPYKIMH 3aHUH M COOPYKEHHH HMEET psiJi OCOOCHHOCTEH, MO CPaBHEHHIO C HOBBIM CTPOUTENILCTBOM, KOTODBIE
(dhopmupyIOT crienudpuIecKue YCIOBHS TPyIa U BIMAIOT Ha MPOM3BOACTBEHHYIO 0€30MacHOCTh. PabOTHI IPH pEKOHCTPYKIUHI
3JJaHUH U COOPYKEHHH OTIMYAIOTCS ITOBBIIIEHHOH TPYZOEMKOCTHIO 10 CPAaBHEHHIO C HOBBIM CTPOUTENHCTBOM. MOHTaX H
JIEMOHTAX 3J[aHUH, COOPY)KEHHMI1, a Takke BOCCTAHOBIICHUE U YKpEIUICHHE MX aBapHHHBIX YacTed OTHOCATCSA K paboTaM c
HOBBIILICHHON ONacHOCThIO. [Ipy peKOHCTPYKIMM 3IaHUH U COOPY)KCHUH pabOTHI MPOBOASATCS, KaK IPaBUIIO, B YCIOBHSIX
JEUCTBYIOIINX MPEANPUSTUR WM JKHIIBIX KOMIUIEKCOB, C IJIOTHO 3aCTPOCHHBIMH e€HEpAbHBIMY IUIAHAMU U Pa3BUTOH HH-
¢bpacTpykTypoii. B ycnoBusix qelCTBYIOMINX MPEANPHUITHI OMAaCHOCTh PabOT MPU PEKOHCTPYKIMU 00YCIIaBIMBACTCSI BIIHUSI-
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HHMEeM KOMIUIEKCa HeOI1aronpuATHbIX (JaKTOPOB MPOU3BOACTBEHHON cpenbl. OHMM K3 BakHEHINX (aKTOPOB, BIUSIOMIMX HA
0€30IacCHOCTb TPYJa, SABISAETCS HEOOXOAMMOCTH MPOBEICHHS PEKOHCTPYKIMH B CTECHEHHBIX YCJIOBHAX IPH OTCYTCTBUH
HOPMATHBHBIX IUIONIaJIeil WM NPOCTPAHCTBA Il HOPMAJbHOTO BBINOJHEHHS CTPOUTENbHBIX pabot. IIpoBeneHue pador B
CTECHEHHBIX YCJIOBHSX TPeOYET MOCTOSHHOTO MOBBIIICHHOTO BHUMAHMS K IIPOLECCY MPOU3BOJCTBA, AOMOIHUTEIBHBIX (-
3MYECKUX 3aTpaTr, CBS3aHHBIX C OCTOPOXXHBIM IEPEeMCIICHHEM KOHCTPYKIMII 1 MHOTOKPATHBIM MaHHUITYJIHPOBaHHEM, 4YTO,
COOTBETCTBEHHO, YBEIMYNBACT HAIPSDKCHHOCTh TPYJa U IOBBIILIACT PUCKH TPABMUPOBAaHHs. PabOTHI MPH PEKOHCTPYKIUH
30aHUI U COOPYXKEHHUIl COMPOBOXIAIOTCS 00pa3oBaHHEM OOJBIION0 KOJMYECTBA CTPOMTEIBHOIO MYyCOpa U BbIACICHHEM
HBUIH, JIbIMa U [apoB. B CBs3M ¢ 3TuM, pa3paboTKy MEpONpHUsITHil M0 0OecreYeHn0 6e30MacHbIX U Oe3BPEIHBIX YCIOBUI
TPyZAa 0pPH PEKOHCTPYKIMH 3HaHUH M COOpYXKEHHHl HEOOXOQMMO HAauyMHATh HA CTaAuM Pa3pabOTKH INPOEKTHO-
TEXHOJIOTMYECKON JJOKYMEHTALUH.

Shapovalov V.A. Industrial safety evaluation and working out of design-technological documentation when reconstructing
buildings and structures

Nowadays 60% of construction works are the reconstruction works of the buildings and structures. The technology and or-
ganization of the construction process under the circumstances of reconstruction have a set of features in comparison with
the new construction. These features produce specific working conditions and influence industrial safety. Reconstruction
works are distinct in excessive labor intensity in comparison with the new construction. Construction and reconstruction of
the buildings and structures and also strengthening of their dangerous parts refer to the works with the increased risk. When
buildings and structures are reconstructed, as a rule the works are carried under the conditions of the operating enterprises or
residential complexes with the densely built-up general plans and developed infrastructure. Under the circumstances of the
operating enterprises the risk of the works is determined by the influence of the complex of the industrial environment dis-
advantages. One of the most important factors, influencing labor safety is the necessity of reconstruction under the tight
working place in the absence of norm areas or space for the efficient carrying the constructions works out. The carrying out
of the works in the tight working space requires higher attention to the industrial process, additional physical expenses con-
nected with the careful structures’ replacement and multi-manipulation. These factors increase the intensity of work and
injury risks. Reconstruction works are accompanied with the big amount of the material debris, dust, fumes and vapors. In
this connection, the working out of the events to produce safe and non-hazardous working conditions should be started at the
stage of the design-technological documentation’s working out.

YK 622.271: 342

T'ypun A.A., lensry6 B.U., Jenbry6 T.B. O nmoxbeme meiiera3zoBoro obmaka Hojx MeTaTeIbHBIM BO3IEHCTBHEM B3pbIBUa-
TBIX BEIIECTB

W3BecTeH MeTOX pacyeTa JUHAMUYECKOH BBICOTHI ITObeMa IBLIEra30Boro obJiaka, CO3JaHHbIH Ha OCHOBE KMHEMaTHYeCKON
Teopun cTpyid. OZJHAKO OH HE YUMTHIBACT MACCHI 3apsZ0B U JIaeT 3aBBILICHHBIE PE3YJIbTAaThl PACYETOB MO CPABHEHHIO C IPO-
MBILIJICHHBIMU HAOIIOICHUAMH.

IIpennaraercst yTOUHEHHBIN METOJ| pacdeTa AMHAMHYECKOTO MOAbEMA MPOAYKTOB AETOHAIIMU B3PBIBUATHIX BEILECTB C yUE-
TOM MAaccChl 3apsijia B CKBaXKHHE M CKIMAeMOCTH aTMOC(EpHOT0 BO3ayXa Ha ()POHTE yAAPHOI BO3IYIIHOII BOTHBL

CpaBHEHHE NONYyYEHHBIX Pe3yIbTaTOB Pacuéra ¢ ONBITHBIMU JaHHBIMH HOATBEPIKAAIOT KOPPEKTHOCTH MIPEATaraéMoro MeTo-
Jla pacueTra 1 ero IMPUToHOCTH A OLEHKU JUHAMHYECKUX BBICOT IOBbEMA IBUIETa30BbIX 00IaKOB IIPH B3PEIBHBIX paboTax.
IIpoGiema n ee CBsI3b C HAyYHBIMH M MPAKTHYECKUMHU 3ajadaMu. MccnenoBanueM nponecca GOpMUPOBAHUS MBUIETA30BOTO
o0JlaKa IpU MacCOBBIX B3pBIBaX B Kapbepax 3aHUMAaINCh MHOTHE HccienoBaren [1-4]. OnpexneneHns BBICOTHI BEIOpOCa ITbI-
JIera3oBoro obiaka 1mo (popmyJic HOPMATHBHOTO JTIOKYMEHTA TIOKa3bIBACT, YTO OHA, KaK mpaBuio, npesbimaet 100-150 m [1].
Pe3ynpTaThl TEOpETUYECKUX, TTOJIMTOHHBIX U MPOMBIIIICHHBIX HCCIEI0BaHNMN, IPUBEAEHHbIE B paboTax [2-6], MOKa3bIBaIOT,
YTO BENUYUHA AUHAMHYECKOTO (MOA AEeHCTBHEM JETOHAIMH B3PBIBUATHIX BEIIECTB) MOJbeMa 00J1aKa OKa3bIBAETCSI MEHBILEH,
4YeM AaloT (popMyIIbl, IPUBEACHHBIC B HOPMATHBHOH JINTEPAType, YTO MPUBOAAT K 3aBBIIICHHON OIIEHKE BHIOPOCOB BPEIHBIX
ra3oB U IbUIHA B aTMoc(epy.

B cBsI3M ¢ M3I0’KEHHBIM BO3HHKACT HEOOXOANMOCTh ONPENENIUTh HadadbHYIO BEICOTY ITOJbEMa IBLIEra30Boro obiaka, o0y-
CJIOBJIEHHYIO METaTENbHBIM JeHCTBIEM B3PHIBYATHIX BENIECTB. B KOHEYHOM HTOre 3HAHME STOTO MTapaMeTpa MO3BOIHT Ooiee
TOYHO OIHCATh ITOJHEIN Nponecc GOPMHUPOBAHUS U PACCESHHUS IBIIEra30BOro oOIaka.

I'ypin A.O., lensry6 B.1., lensry6 T.B. IIpo migiiom muiora3oBoi XMapH ImiJy METIBHOO Ji€0 BUOYXOBHX PEUOBHH
Bigomuit MeTon po3paxyHKy AMHAaMiYHOI BUCOTH HiTHOMY NbUIEra30BOr0 XMapH, CTBOPEHUH Ha OCHOBI KiIHEMaTHYHOI Teopil
cTpyMeHiB. IIpoTe BiH He BpaXxoBye MacH 3apsiIiB i Ja€ 3aBHUILCHI pe3yJbTaTH PO3PaXyHKIB B MOPIBHAHHI 3 MPOMHUCIOBHMHU
CTOCTEPEKEHHIMH.

IIponoHyeThCS YyTOUHEHUI METOJ pO3paxyHKy AWHAMIYHOTO MigHOMY MPOAYKTIiB IETOHALii BUOYXOBHX PEUYOBHH 3 ypaxy-
BaHHSIM MacH 3apsy Y CBEPIUIOBHHI 1 CTUCIMBOCTI aTMOC()EPHOTO TOBITPs Ha (GPOHTI yAapHOI MOBITPSAHOI XBHIII.
TopiBHSAHHS OTPHMAaHMX Pe3yJBTATIB PO3PAaXyHKY 3 JOCBIMYEHHMH JaHUMHU HiITBEPPKYIOTh KOPEKTHICTH IPOINOHOBAHOTO
METOJy PO3paxyHKy i HOro IpHIATHICTH IS OLIHKY JUHAMIYHUX BHCOT IiTHOMY IBUIETa30BBIX XMap NpU BHOYXOBHX pobo-
Tax.

JocnipkeHHsaM npouecy (OpMyBaHHsS IbIIEra30BOr0 XMapH IpH MacoBUX BHOyxax B Kap'epax 3aiimamucs OGaraTto
JocnigHukiB [1-4]. BusHaueHHs BUCOTH BUKMAY NbUIETa30BOr0 XMapH 10 (opMyIi HOpPMATHBHOTO JIOKYMEHTY IOKa3ye, L0
BOHa, sk mpaBwio, nepepuirye 100-150 m [1]. Pe3dynbpratu TEOpeTHYHMX, MONITOHHUX 1 MPOMHUCIOBHX JOCTIKCHB,
npuBeieHi B poboTax [2-6], MOKa3yroTh, IO BEJMYMHA AWHAMIYHOTO (IiJ JAi€l0 JeTOHAIii BUOYXOBHUX PEUOBHH) HiTHOMY
XMapH BHSBJSIETHCS MEHILIOK, HDK JalOTh (OPMYIH, MIPUBEACHI B HOPMATHBHIN JiTEpaTypi, IO MPHUBOAATH 0 3aBHLICHOL
OLIIHKY BUKHIB IIKI/UIMBYX I'a3iB i Iy B aTMOChEpy.

V 3B'13Ky 3 BUKJIaJ€HUM BHHUKAa€ HEOOXIAHICTh BU3HAUUTH IIOYATKOBY BHCOTY HiIHOMY IBUIETa30BOTO XMapH, 00yMOBICHY
METAJILHOIO JIi€I0 BUOYXOBHX PEYOBHMH. 3PEIITOI0 3HAHHS LBOTO IapaMeTpa JO3BOJMTH TOYHIIIE ONMCATH MOBHHII Ipolec
(hopMyBaHHS 1 pO3CISHHSI MBLICTa30BOTO XMapH.

Gurin A.A., Dengub V.I., Dengub T.V. On the rise of dust and gas clouds being thrown impact explosives
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The method of calculation of dynamic height of getting up of ardor of gas cloud is known, created on the basis of kinematics
theory of streams. However he takes into account mass of charges and gives the overpriced results of calculations as com-
pared to industrial supervisions.

The specified method of calculation of the dynamic getting up of foods of detonation of explosives is offered taking into
account mass of charge in a mining hole and compressibility of atmospheric air at the front of shock air wave.

Comparing of the got results of calculation to the experienced data is confirmed by correctness of the offered method of cal-
culation and his fitness for the estimation of dynamic heights of getting up of meine rasossix clouds at explosive works.
Problem and her connection with scientific and practical tasks. By research of process of forming of meuierazosoro cloud at
mass explosions in careers many researchers [occupied 1-4]. Determinations of height of the troop landing of mbuterazosoro
cloud on the formula of normative document shows, that she, as a rule, exceeds a 100-150 m [1]. Results of theoretical,
ground and industrial researches, resulted in works [2-6], show that the size of the dynamic (under the action of detonation of
explosives) getting up of cloud appears less, than give formulas, resulted in normative literature, that over is brought to the
overextension of extrass of harmful gases and dust in an atmosphere.

In connection with n3noxxennsiM there is a necessity to define the initial height of getting up of ardor of gas cloud, condi-
tioned by the missile action of explosives. In the end knowledge of this parameter will allow more exactly to describe the
complete process of forming and dispersion of ardor of gas cloud.

V]IK 622.28.04

Jlammmn O.€., lanbknii A K., I'auskuii L.A., Bounapenko T.I'. 3ano0ikHe nepecyBHe KPIIUICHHS IS TONEPEKSHHS
TpaBMYBaHHS MPALIOIOYMX B TIPHUYUX BUPOOKax

Haspina HeoOXigHICTh PO3POOKH HOBHX, HETPAIUIIHHIX KOHCTPYKTUBHO-TEXHOJOTIYHHUX PIIIEHb B 00JacTi MPOBEICHHS Ta
KpIIIEHHS TipHAYNX BUPOOOK B 3aTi30pyJHUX Ta IHIIMX rajy3sx TipHNI000yBHOI nmpoMucioBocti. [Ipy npoBeneHHi B Ma-
CHBI HOpix TipHNYOi BUPOOKH 1 B mpoueci ii excruryaTarii HeoOXiqHo 30epertn HeoOXimHI po3MmipH i GOpMy HOIEpPEIHOTrO
nepepizy BUPOOKH, a TAKOXK 3a0e3meunuTr Oe3nedHi YMOBH A/ pOOOTH JroIei i TpaHcmopTy. 1le B OLMbIIOCTI BUNIAAKIB AOCS-
raeThCs BUKOHAHHSM HH3KH 3aXOJ(iB, HAWBAXJIMBILINM 3 SKHX € 3BEJICHHS IipChKOI KPIIUICHHS. BaXJIMBUM 3aBIaHHAM IPH
NPOBE/ICHH] TIPHMYMX BUPOOOK Y CKJIAQJHHUX TIPHUYO-TEOJOTIYHUX yMOBaxX € 3abe3reueHHs! Oe3leKd BUKOHYBAaHHUX POOIT y
BHOOI 3 JIErKO 0OBAITIOIOYMMH OPOJAMH ITOKPIBIIi, ¢ 4acTO BiIOyBalOThCs HEIIACHI BUIIAAKK, TPABMYBAHHS JIIOACH 1 yTBO-
PCHHS 3aBajliB, IO MPHU3BOAUTH IO MOPYIICHHS TEXHOJOTIYHOTO HUKIY 3 BIAMOBITHUMH iM JONATKOBUMH TPYIOBUMH 1 ¢i-
HAaHCOBUMH BTpaTtamMu. OCHOBHOIO MPUYHMHOIO TPABMATH3MY B MPOXITHUIBKUX 32005X, € BIICYTHICTh €(PEKTUBHUX TEXHOJO-
TIYHMX TPUHOMIB, 3pyYHHX 1 HAAIMHMX 3aXUCHHX 3aco0iB, sKi MoK O 3a0e3neunTtH Oe3nevyHe repeOyBaHHS JIOICH Y
npu3abiifHill 30HI IpK BUKOHAHHI OIepariif MPOXiTHUIBKOT0 MUKITY. BIOCKOHATIEHHS THMYacOBOrO 3a001KHOTO KPIIUICHHS
Ta MiJBULICHHS GE3CKU MPALOYHX 338 PaXyHOK BHKOPUCTAHHS PyXOMOIO MOJYJIsl paM, IO MalOTh BEpXHE i OOKOBe mepe-
KPHUTTSI 3 BiANPAlbOBaHOT KOHBEEPHOI CTPIUKHK 1 PO3IIUPEHHS yMOB 3aCTOCYBaHHSI.

Jlanumun ,0.E., lanknii A.K., l'aukuii U.A., Bounapenko T.I'. [IpenoxpanutensHoe nepeaABKHOE KPEIJICHNE I pe-
YIPEKICHHUS TPABMUPOBAaHUS PabOTAIONIMX B TOPHBIX BBIPAOOTKAX

Haspena Heo0X0auMOCTh pa3pabOTKH HOBBIX, HETPAAMIMOHHBIX KOHCTPYKTHBHO-TEXHOJOTMYECKHX PELICHUH B 00JacTH
NIPOBEJCHHS M KPEIUICHUS TOPHBIX BBIPAOOTOK B JKEJIE30PYIHBIX U IPYTHX OTPACIIAX TOPHOAOOBIBAIOLICH POMBIIITIEHHOCTH.
IIpu poBeJEHHH B MAacCHBE ITOPOJ] TOPHO# BBIPAOOTKU U B IPOLIECCE €€ AKCILTyaTalui He0OX0AUMO COXPAaHUTh HEO0OXO01-
MbI€ pa3Mepsl H HOpMy MONEPEUHOro CEUeHHs BBIPAOOTKH, a TaKKe 00ecrneynTh OE30acCHbIC YCIOBUS I PabOThI JTI0ACH U
TpaHcrnopra. IT0 B GOJIBIIHHCTBE CITy4yaeB JOCTUrAeTCs BBIMOJHCHHEM Psiia MCPONPHUSITHI, BAXXHEHIIMM U3 KOTOPBIX SBIIs-
€TCsl BO3BEACHUE TOPHOI Kpenu. BaxkHoi 3a1a4eil npu NpoBeACHNH TOPHBIX BHIPAOOTOK B CJIOXKHBIX FOPHO-TEOIOTHYECKHX
YCIIOBHSIX SIBJIsIETCs obOecriedeHre 6e30MacHOCTH BHIMOJIHAEMBIX paboT B 3a00€ ¢ JIerko 00BalnBaeMbIMU OPOJAMHU KPOBJIH,
I'JIe 4acTO IPOUCXOJAT HECYACTHBIE CIIy4Yau, TPABMBI JIIOJIeH 1 00pa30BaHMs 3aBAJIOB, YTO NPUBOJIHUT K HAPYLIEHHUIO TEXHOJIO-
TMYECKOT0 IUKJIA C COOTBETCTBYIOLIMMH MM JIOTIOJIHUTEIBHBIMU TPYJIOBBIMH U (UHAHCOBBIMH MOTEpsMU. OCHOBHOM MPUYH-
HOIl TpaBMaTu3Ma B MPOXOJUECKHX 3a005X, SBISACTCS OTCYTCTBHE 3(P(EKTHUBHBIX TEXHOJOTHYECKHX HMPHEMOB, YAOOHBIX U
HaJEKHBIX 3aLIUTHBIX CPEICTB, KOTOPBIC MOIJIM Obl 06eCIeunTh Oe30macHoe pedbIBaHKe JII0/ICH B PH3a00HHON 30HE MPU
BBIIIOJIHCHUH OIEpalii HPOXOAYECKOrO IHKIA. YCOBEPIICHCTBOBAHHE BPEMEHHOIO MPEJOXPAHUTEIBHOTO KPEIUICHHS U
MOBBILICHHST OE30ITaCHOCTH PabOTAIOMINX 32 CYET HCIIOJIb30BaHUs MOJABMKHOIO MOJYJISL paM, MMEIOIUX BEpXHee H OOKOBOE
HEPEKPBITHSI C OTPAOOTAHHOM KOHBEHEPHOM JICHTBI U PACIIMPEHUE YCIOBU IIPUMEHEHHSL.

Lapshin O.E., Hatskiy A. K., Hatskiy I.A., Bondarenko T.G. Precautionary mobile mounting for warnings injury
working in the mines

There is a need to develop new, unconventional design and technological solutions in the field of fastening and mining in
iron ore and other mining industries. In carrying out the array of rocks excavation and during its operation is necessary to
maintain the required dimensions and shape of the cross-section of development, as well as provide a safe environment for
people and vehicles. This in most cases is achieved by making a number of activities, the most important of which is the
construction of the mining support. An important task during mining in complex geological conditions is to ensure the safety
of works in the mine with easily crumble rocks roof, where they often have accidents, personal injuries and the formation of
blockages, which leads to disruption of the technological cycle with the corresponding additional labor and financial losses.
The main cause of accidents in tunnel faces, is a lack of effective technological methods, convenient and reliable protective
equipment, which could ensure people stay safe near the wellbore when the driving cycle operations. Improving the safety of
temporary fastening and improve the safety of workers due to the use of the movable module frames having upper and lateral
overlap with the waste of the conveyor belt and extension of the application.

YJK 624.012.45
Basooii O.1., €Eppomenko O.10.,BanoBoii M.O. Metoauka oniHky 1e(OpMaTHBHOCTI CKIIaJCHUX 3aJ1i300€TOHHUX KOHC-
TPYKLiH 3 HOXWIMMH TPIIIUHAMH
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BeroH Ta 3ai1i300€TOH OTPUMaB LIMPOKOTO PO3MOBCIOKEHHS, K OyAiBeNbHUI MaTepian, Ha TepeHax Ykpainu. Cepen 3aii-
300€TOHHUX KOHCTPYKILIii HaHOLIBIIOr0 NOIIUPEHHS OTPUMAITH CKJIaJeH] 3a51i300eTOHHI KOHCTPYKIIT. [lo cKianeHux BiHO-
CATH OLTBIIICTH 301PHO-MOHOJIITHHX 327113006 TOHHUX KOHCTPYKIIiH, sIKi MOEAHYIOTH B cO01 OKpEeMi MTO3UTHBHI SKOCTI SK 30ip-
HOTO, TaK 1 MOHOJIITHOTO 3aJ1i300€TOHY, 3aBISKH YOMY € IyXe PEHTaOCIbHUMU 1 3pyYHUMH Ui OyAiBHUITBA. Bce Oinbin
IIMPOKE 3aCTOCYBAHHS 30ipHO-MOHOJITHHX 1 CKJIAQJCHUX KOHCTPYKIIH IOB'I3aHO 3 PEKOHCTPYKIEIO 1 BIHOBJICHHSIM Oymi-
BeNb Ta CHOPYJ, B IPOIEC SIKUX 9acTO BUHUKAE HEOOXITHICTH MiJCHIICHHS HECYyYHX 3al1i300€TOHHUX €JIeMEHTIB. 3aiizo0e-
TOHHI KOHCTPYKIIT i KOHCTPYKILIi, sIKi IiJICHJIFOIOTHCS IIPU PEKOHCTPYKLIi OyAiBelb i CIOPY/ XapaKTepU3yIOThCs 3aTJIbHAM
OIopoM KOMOIHOBAaHOTO Iepepily 3 pi3HHX OCTOHIB, 3 IHTErPAILHUMHM BIACTHBOCTSMH 33 MIIHICTIO i JeOpMaTHBHOCTIO.
AHaji3 KOHCTPYKTHBHHX OCOOJIMBOCTEH 1 CTPYKTypH mepepi3iB OaraToriapoBuX i CKIaJeHHX 3aii300€TOHHUX EIEMCHTIB
MOKa3ye, 110 B MiCISIX 3'€IHAHB [BOX MaTrepialiB BiOyBaeThcs pi3ka 3MiHa XapaKTepPUCTHUK 1 Pi3nKo-MeXaHiYHUX BIACTHBOC-
Teil MarepianiB. 3BaKar0yH Ha 1€ METOIHN PO3PaxyHKY, sKi TpamumiiHO 0a3yIOThCS Ha TIMOTE31 CHUTFHOCTI AedopMariiii cra-
pOro 1 HOBOTO MaTepialliB, BAMAraloTh aHaNi3y, YTOUHEHHS 1 BIIMOBITHOTO KOperyBaHHs. byo y3araibHeHO YacTHHY iCHYTO-
4HX, Ha TENepiliHiil 9ac, pe3yabTaTiB eKCIEPIMEHTAIBHNX IOCTIHKEHb Ta METOJUK PO3PaxyHKY IMPOTHHIB CKIAICHUX 3ali-
300€TOHHUX KOHCTPYKI[{ 3 MOXWIMMH TpilunHamMu. HaBeJeHO OCHOBHI TIOJIOKEHHSI METOIMKH PO3PaXyHKY AedopMaTHBHOC-
Ti 3213006 TOHHUX CKJIaJICHUX KOHCTPYKLiil 32 yMOBH HAasBHOCTI MOXMJIMX TPILIMH 3 BPaXyBaHHIM YMOBHHUX 30CEPEUKCHUX
3CyBIB B IIBaX MK OSTOHAMHU Ta NOPYLIEHHS CyLUIbHOCTI OeToHy. [ BU3HAYeHHs AIHCHOTO HaIpysKeHO-IepOopMOBaHOTO
CTaHy 3aJ1i300€TOHHUX CKJIaJCHUX KOHCTPYKIIiH, 10 MPALIOIOTh 3 TPIlIMHAMY, BUHUKAE HEOOXIHICTD y PO3IIISL Ta aHawi3i
BCi€l KAPTUHU TPILIMHOYTBOPEHHS B IIPOLIECI HABAaHTAXCHHs. BUKOHAHO MOPIBHAHHSA PO3IJIAAyBaHOI METOJMKH PO3PAXYHKY 3
HOPMAaTHUBHOIO METO/IMKOIO Ha ITiJICTaBi IX CIIIBCTABJICHHS 3 €KCIIEPUMEHTAILHUMH JaHUMHU. Pe3ysibTaTi MOPIiBHJIBHOTO aHa-
W3y mepeMilleHb Ui AOCHIAHUX KOHCTPYKIIH MOKa3yITh ICTOTHY BiIMIHHICTb TEOPETHYHHX NMPOTHHIB, pO3PaXOBaHUX 3a
HOPMAaTUBHOIO METOJHKOIO 1 eKCIEPIMEHTAIBHIX 3HAUYEHb B 30HI YTBOPECHHS 1 PO3BUTKY MOXWJINX TPIiIIKH.

Banosoii A. H., Epemenxo A.1O., Bagosoii M.A. Meroanka OIeHKH 1e(OpPMATHBHOCTH COCTABJICHHBIX XKeJIe300eTOHHBIX
KOHCTPYKLHI C HAKJIOHHBIMH TPELIHHAME

BeToH 1 xenne306eTOH MOy I ITHPOKOT0 PaclpoCTPaHEHHs, KaK CTPOUTEIIbHBIA MaTepHal, Ha monpuiax Ykpantsl. Cpeau
JKEJe300CTOHHBIX KOHCTPYKIMI HanOOJIBIIETr0 PACIPOCTPAHEHHSI MOy YHIIH COCTABICHHBIC JKeIe300€TOHHBIC KOHCTPYKIIUH.
K cocraBieHHBIM OTHOCST OOJBUIMHCTBO COOPHO-MOHOJIUTHBIX JKEJIE300€TOHHBIX KOHCTPYKIHUiA, KOTOpPBIE COYETAIOT B cebe
OT/IeJIbHbIE O3UTHBHBIC Ka4eCTBA KaK COOPHOT0, TaK 1 MOHOJIMTHOTO Xeye300eToHa, Oiiarofapst 4eMy SBJISCTCS O4YCHb PEH-
TabeNbHBIME U yJOOHBIMH ISl CTPOMTEIbCTBA. Bee Goliee MIMPOKOe NMPUMEHEHHE COOPHO-MOHOJMTHBIX W COCTABJICHHBIX
KOHCTPYKIMH CBSA3aHO C PEKOHCTPYKIHEH 1 BO30OOHOBICHHEM 3[aHUI U COOPYKEHHI, B IPOLiECCEe KOTOPBIX YaCTO BOSHUKACT
HEOOXOAUMOCTh YCUIICHHSI HECYIIUX KeJIe300€TOHHBIX dJIeMeHTOB. JKene300eToHHbIe KOHCTPYKIUH M KOHCTPYKIUH, KOTO-
pble YCHIMBAIOTCS NP PEKOHCTPYKLHUHU 3/1aHUH M COOPYKEHUH XapaKTepH3yITCs OOLIMM COIPOTUBICHHEM KOMOHMHUPOBaH-
HOTO TIepepe3a U3 pa3HbIX OETOHOB, C HHTETPAIbHBIMH CBOMCTBAMH 38 MPOYHOCTHIO H Ae(OPMATHBHOCTIO. AHAIIM3 KOHCTPY-
KTHBHBIX OCOOCHHOCTEH U CTPYKTYpPBI IEPEPE30B MHOTOCIOMHBIX M COCTABICHHBIX JKEIe300C€TOHHBIX JICMEHTOB MMOKa3bIBa-
€T, YTO B MECTaxX COEIMHEHHH [BYX MaTepHalioB HMPOMCXOAUT PE3KOE M3MEHEHHE XapaKTEPUCTHK M (i3UKO-MeXaHI4HHX
CBOWCTB MaTepuayoB. [IpuHIMas BO BHUMAaHHE 3TO METO/IbI pacyeTa, KOTOpble TPAAULMOHHO 6a3upyIOTCs Ha TUIOTE3e 0OL-
HOCTH Ae(opMaLuii CTaporo U HOBOTO MaTEPHAIIOB, TPEOYIOT aHAIM3a, YTOUHEHHUS X COOTBETCTBYIOIIETO KOperyBaHHs. beia
0000111eHa YacTh CYIIECTBYIOIIMX, HA HACTOSIIEE BPEMs, PE3yJIbTaTOB SKCIIEPUMEHTAIbHBIX HCCICA0BAHUH U METOMHUK pac-
4eTa IPOrHOOB COCTABICHHBIX JKEIe300CTOHHBIX KOHCTPYKIMI ¢ HAKJIOHHBIMH TpeIMHAMU. IIpUBeICHbI OCHOBHBIE TT0JI0KE-
HHSL METOJUKHU pacuera JIe(hOpMaTHBHOCTI XKeJIe300€TOHHBIX COCTABICHHBIX KOHCTPYKIHMII IPH YCIOBHUM HAIHYMS HAKIIOH-
HBIX TPEIINH C YYETOM YCIIOBHBIX COCPEIOTOUYCHHBIX CIABHIOB B IIBaX MEXKIy OCTOHAMU M HAPYLICHHS LEIbHOCTH GETOHA.
Jl1st onpesienieH st ACHCTBUTENBHOTO HAPSHKEHHO-IS(OPMUPOBAHHOTO 3aJI0Ta JKEJIe300€TOHHBIX COCTABJICHHBIX KOHCTPYK-
1Mii, KOTOpbIE pabOTAIOT C TPELIMHAMH, BOZHHKAET HEOOXOIMMOCTb B PACCMOTPEHNH M aHAJIN3€ BCEH KapTHHBI TPILIMHOYT-
BOPEHHS B IIPOLIECCE HArpy3KU. BBINOJIHEHO CpaBHEHHE PacCMaTPUBAEMOM METOIMKU pacueTa ¢ HOPMaTUBHON METONUKON
Ha OCHOBAHHMHU MX CONOCTABJICHMS C SKCIICPHMEHTAILHBIMU JaHHBIMHU. Pe3yJIbTaThl CPABHUTEIHFHOTO aHAIIM3A HEePEeMEIICHHIT
JULSL OTIBITHBIX KOHCTPYKIIMiT IIOKA3BIBAIOT CYIIECTBEHHOE OTINYUE TEOPETHUYECKUX HMPOTHOOB, PACCYNTAHHBIX O HOPMATHB-
HOIf METOJIMKE 1 9KCIICPUMEHTAJIbHBIX 3HAYCHUI B 30HE 00pa30BaHMs M Pa3BUTHS HAKIIOHHBIX TPELHH.

Valovoy M.A., Eremenko A.Ju. Methods of estimation of deformability of the made reinforce-concrete constructions with
sloping cracks

A concrete and reinforced concrete got wide distribution, as building material, on the walks of life of Ukraine. Among the
reinforce-concrete constructions of most distribution got the made reinforce-concrete constructions. To made take most
collapsible-monolithic reinforce-concrete constructions which combine in itself the separate positive internalss of the both
collapsible and monolithic reinforced concrete, due to what is very cost-effective and comfortable for building. The more
wideuse of collapsible-monolithic and made constructions is related to the reconstruction and proceeding in building and
building in the process of which often there is a necessity of strengthening of bearing reinforce-concrete elements. Reinforce-
concrete constructions and constructions which increase at the reconstruction of building and building characterized by
general resistance of the combined cut from different concretes, with integral properties after durability and nedopmaTtiBHOC-
T10. The analysis of structural features and structure of cuts of multi-layered and made reinforce-concrete elements shows that
there is a dramatic change of descriptions and ¢isuko in the places of connections of two materials - MexaHiYHUX properties
of materials. Having regard to it the methods of calculation, which are traditionally based on the hypothesis of community of
deformations old and new materials, require an analysis, clarification and corresponding xoperysanus. Part of existent, on a
present tense, results of experimental researches and methods of calculation of bendings of the made reinforce-concrete
constructions was generalized with sloping cracks. Substantive provisions over of methods of calculation of nedopmaTuBHO-
cti of the reinforce-concrete made constructions are brought on condition of presence of sloping cracks taking into account
the conditional concentrated changes in guy-sutures between concretes and violation of wholeness of concrete. For
determination of the active tensely-deformed voice of the reinforce-concrete made constructions which work with cracks,
there is a necessity for consideration and analysis of all picture of TpimuHoyTBOpenHs in the process of loading. Comparing
of the examined methods of calculation is executed to the normative methods on the basis of their comparison with
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experimental data. The results of comparative analysis of moving for the experienced constructions show the substantial
difference of the theoretical bendings, expected on normative methods and experimental values in the area of education and
development of sloping cracks.

VK 622.7.341.1

Bynaax O.B., Byaax O.0. [Tomyk pinreHs 3 miaBHIIeHHS e(peKTUBHOCTI 30aradeHHst okuciaeHnx pyx Kpusbacy
Po3risaeTsess HEOOXIIHICTD 3aly4eHHs y IepepoOKy OKHCIEHHX Py Y 3B’SI3KYy 3 iX BEJIMKOIO PO3NOBCIODKeHIicTIO. Lle
HOB’S13aHO 3 J0CTaTHHO BEJIMKUM IOINMTOM HA MPOAYKILII0 METaJypriiHHUX IiANPHUEMCTB Y BCbOMY CBIiTI Ta 30epiraerbcs
TCHJICHIIisI 301bIICHHST BUPOOHMITBA 3aJi30pYyJHUX KOHLEHTPATiB. PO3MIIsHyTI iCHYrO4Yi MeToqM 30aradyeHHs OKHCICHHX
3aJ1i3UCTUX KBapLMTIB, 10 BUKOPHUCTOBYIOThCS Ha mianmpuemctBax Ykpainu, CIIIA Ta Bpasunii, a came BumanMarHiTHHH,
(hoTauiitHuii Ta MarHiTHAN METOJ 3 BUCOKOIO iHTEHCHBHICTIO MarHITHOTO TOJISL. B TemnepimHiil yac BUMaIMarHiTHAN METO
30aradeHHs OKHCIICHHX 3aJi3HMCTHX KBAPIMTIB HE 3HAHMIIOB IIMPOKOTO PO3MOBCIOKEHHS Yepe3 BHCOKY BAPTiCTh CHEPrope-
cypciB. ToMmy OCHOBHHUMH MeTOZaMH 30aradeHHs 3aIHIIa0THCS (PIOTalis Ta BUCOKOTPaAi€eHTHA MATrHITHA cemapartis.

IIpwn 306araueHHi OKHCIICHNX 3aTi3UCTUX KBapIUTIB B MPOIECI PYIOMIATOTOBKH YTBOPIOETHCS BEIHMKA KNBKICTh NITAMIB, SKi
B CBOIO 4€pPry HEraTHBHO BILIMBAIOTH Ha HACTYIIHI MPOLIECH MAarHITHOTO 30aradyeHHs Ta CYIpPOBOIKYEThCS YACTKOBOKO BTpa-
TOK PYAHUX MIHEpATiB Yy Biixoaax BHUpOOHMIITBA. [loKa3aHO ONWH 3 HANMPSMKIB MiIBUINCHHS ¢(QEKTUBHOCTI 30aradycHHs
OKHCIICHUX Py[ SIKMH 0a3yeThCsl HA BUUICHHI IUIAaMOBOT YaCTHHH MOAPIOHEHOT py Iy y BizBai i 1o30aradeHHi3HeuIaMIeH-
HOTO IPOJYKTY 33 PaXyHOK 3aCTOCYBAaHHS MarHiTHUX CEMNapaTopiB 3 CWILHUM MarHiTHUM IoneM. HaBeseHo nocnmifkeHHs 3
MAarHiTHOro 30arayeHHs OKHCICHHX 3aji3ucTUX KBapuuTiB KpuBbacy i3 monepeqHiM 3HEHIUIAMIICHHSIM MOAPIOHEHOr0 MaTe-
piany y TigpOLMKIOHAX i3 KyTOM KOHYCHOCTI 5 TpajiyciB, IO AaCTh 3MOTY OTPUMYBAaTH KOHKYPEHTOCHPOMOKHHN KOHIICHT-
par. 3HenulaMIIeHHSI IOAPIOHEHOT pyau mepea 30araueHHAM 3HAYHO IMiJBHIIYE SKICTh MAarHITHOTO MPOAYKTY, Ta J03BOJISIE
3MEHILIHUTH BTPATH 3aJli3a 3arajbHOr0 B HEMarHiTHOMY MPOyKTi.JlaHa TeXHOJIOTIs JO3BOJIUTh OTPHUMATH 3ali30pyAHHI KOH-
LIEHTPAT 3 MaCOBOIO YacTKOIO 3aii3a 65,1%.

Bynax A.B., Bynax O.A. [Touck pemeHuii 1o noBbIIeHNI0 3G GEKTHBHOCTH 00oralieHns OKUCIeHHBIX pyn KpuBbacca
PaccmarpuBaeTcss HEOOXOIUMOCTh BOBJICUCHHUS B epepabOTKy OKUCIEHHBIX Py B CBS3U C MX OOJBIIOI pacrpocTpaHeHHO-
CThI0. DTO CBA3aHO C JOCTATOYHO OOJBIIMM CIIPOCOM HA MPOIYKIHMIO METAUIyPrHYECKUX MPEANPHUATHH BO BCEM MHpE U
COXpaHAETCS TCHICHIUS YBEINUCHHS MIPOU3BOJICTBA KENIE30PYAHBIX KOHLEHTPATOB. PacCMOTpEHBI CyLIECTBYIOLINE METOIBI
o0oraIieHus: OKUCICHHBIX JKEJIE3UCThIX KBApPIUTOB, KOTOPbIC MCIOJb3YIOTCS Ha npeanpustusix Ykpaunsl, CIIA u Bpasu-
JIMH, 2 AIMEHHO O0KUTMarHUTHBIH, (pJIOTAMOHHBIN M MAarHUTHBIA METOJ C BBHICOKOH WHTEHCHBHOCTBIO MAarHUTHOTO moiisi. B
HAcTosIIIee BpeMsi OOXUIMArHUTHBIA METOJ 00OTallleHHs] OKHCICHHBIX JKEJIE3HCThIX KBApLUTOB HE HAIIEN IIHPOKOTO pac-
MIPOCTPaHEHHUS M3-32 BBICOKOH CTOMMOCTH SHEpropecypcoB. [109TOMy OCHOBHBIMH MeTOAaMH O0OTAICHUS OCTAIOTCS (IIoTa-
IIUs1 ¥ BBICOKOTpaJUeHTHAsl MarHUTHAs Ceraparysl.

IIpu oOoramieHNH OKHMCIEHHBIX JKEIE3UCTHIX KBAPLUTOB B MPOIECCE PYIONOATOTOBKH 00pa3yercs OOJbIIOe KOJIMYECTBO
IIJIAMOB, KOTOPBIE B CBOIO OY€pe/lb HEraTUBHO BIMAIOT Ha MOCIEIYIOLINE IPOLECChl MAarHUTHOTO 00OTAIl[eHHs], U COPOBOX-
JIaeTCsl YaCTUYHOM NOTepel pyAHBIX MHUHEPAJIOB B OTXOJaxX Npou3BoAcTBa. IlokazaHO OJHO M3 HamNpaBIEHUH MOBBILLIEHUS
3¢ dexTHBHOCTH 00OTalIeHNs] OKHCIICHHBIX PyJl, KOTOpPOEe 0asupyeTcsi Ha BBIJEICHUH IIIAMOBOM YaCTH M3MEIBbYCHHOH Py bl
B OTBAJI U J0000raeHneo0e3nUIaMICHHOTO POIYKTa 33 CYET IPUMEHEHNS] MArHUTHBIX CEMapaTopoB ¢ CHIIbHBIM MarHMT-
HbIM noJieM. [IprBe/ieHbI HCCIIEA0BaHU MAPHUTHOTO O0OTaIl[eHHs] OKHCIICHHBIX JKEIe3UCThIX KBapuutoB Kpusbacca ¢ npen-
BapHUTEJbHOM JeliaMalnueil H3MeJIbYeHHOr0 MaTepralia B FTHAPOLUKIOHAX C YIJIOM KOHYCHOCTH 5 TpajiyCoB, YTO JacT BO3-
MOYKHOCTD I10JIy4aTh KOHKYPEHTOCHOCOOHBIH KOHIIEHTpAT. JlenuiamManus n3MeabYeHHOH pyIsl Iepes oboralieHneM 3Haqu-
TEJILHO IOBBIIIAET KAY€CTBO MArHUTHOT'O MPOJAYKTa, U IT03BOJISICT YMEHBIINTD MOTEPH XKejle3a O0LIero B HEeMarHuTHOM Ipo-
nykte. JlaHHas TeXHOJIOTHS TTO3BOJIUT IOy IUTh JKENE30Py JHbIH KOHLIEHTPAT C MacCOBOM foneil xkenesa 65,1%.

Bulakh A. V., Bulakh O.A. Searching for solutions to improve the efficiency of enrichment oxidized ores of Krivbass
Discusses the need for involvement in the processing of oxidized ores due to their high prevalence. This is due to sufficient
demand for the products of metallurgical enterprises in the world and the trend of increasing production of iron ore concen-
trates. The existing methods of beneficiation of oxidized ferruginous quartzites, which are used at the enterprises of Ukraine,
USA and Brazil, namely orignality, flotation and magnetic method with high intensity magnetic field. Currently orignality
method of beneficiation of oxidized ferruginous quartzite has not found wide spread due to the high cost of energy. There-
fore, the main methods of enrichment are flotation and high gradient magnetic separation.

With the beneficiation of oxidized ferruginous quartzites in the process of ore preparation generates large quantities of
sludge, which in turn adversely affect the subsequent processes of magnetic enrichment, and is accompanied by a partial loss
of ore minerals in waste production. This is one of directions of increase of efficiency of enrichment of oxidized ores, which
is based on allocation of part of the slurry of the crushed ore to the dump and re-enrichment of declaiming product through
the use of magnetic separator with strong magnetic field. Studies of magnetic beneficiation of oxidized ferruginous quartzites
of Krivbass with the preliminary declaiming the crushed material in the hydrocyclone with a cone angle of 5 degrees, which
will enable us to obtain competitive concentrate. The declaiming of the crushed ore before beneficiation can significantly
improve the quality of the magnetic product, and reduces loss of total iron in non-magnetic product. This technology will
allow to obtain iron ore concentrate with a mass fraction of iron to 65.1%.

V]IK 378.14: 004.087

Houenko 1.0O. [apopmartiitHi TeXHOIOTII HABYaHHS - METOAOJIOTIS 1 TEXHOJIOT1SI HABYAJIbHO-BUXOBHOTO MPOLIECY 3 BUKOPHC-
TaHHSM HOBITHIX €JIEKTPOHHHX 3aCO0iB

Hogi indopmarniiiHi TeXHOJOTIi BiIKPUBAIOTH JOCTYII 10 6€3MEXHOT0 00csry iHpopManii, Jal0Th 3MOTY aKTHBI3yBaTH iHTe-
JIEKTyaJIbHI Ta Mi3HABAIBHI MOXJIMBOCTI CTyACHTIB. Tpamumniiiai MeToan miaroToBKY (axiBIiB BigxoasaTs y MuHyie. Huni Ha
TMepIiIe Miclle BUCTYMAE OCOOUCTICHO-OPIEHTOBAHUHN MiJIXi/T IO HABYAHHS KOXKHOTO CTYJICHTA. 3aBIaHHS ChOTOIHIIIHBOTO JHS
- BIIPOBA/PKEHHSI HACy4acHIMX iHPOPMALiifHO-OCBITHIX TEXHOJIOTIH y NPAaKTHKY BHIIOI OCBITH. METOI0 TaKMX TEXHOJIOTiN
€ HaJaHHJ BHMKJIaJauyaM MOXJIMBOCTEIl BHMKJIaJaHHA OUIBLIOr0 oOCATY HAaBYAJIBHOIO Marepialy Ha 3aHATTI, 3a0e3Ne4eHH
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JOCTYIy BHKJIAJadaM i CTyJCHTaM [0 30BHIIIHIX iH(OpMaUiiHUX PecypciB, MPOBEACHHS PETYJISIPHOTO SKCIPEC-KOHTPOIIO
3HaHb CTYJICHTIB, 30€pEKEHHS 4acy Ha CTBOPEHHS METOAMYHOTO 3a0e3MeUeHHS 3 HaBYaJIbHUX AUCLMILIIH.

Komr'rorepna (inpopmariiitna) texnomnoris HaBuaHHa (KTH) crpsimoBana Ha mocsrHeHHs Wineil iHGopMmaTu3aiii HaBYaHHS
Ha OCHOBI 3aCTOCYBaHHS KOMIUIEKCY (YHKI[IOHAJIBHO 3AJIC)KHUX MEAAaroTiYHAX, 1HPOPMALiITHAX, METOAOJIOTIYHUX, ICUX0}i-
310JIOTIYHUX 1 €PrOHOMIYHHX 3aCO0IB 1 METOAMK, CTBOPEHUX 1 OpraHi30BaHMX HA 0a3i TEXHIYHOTO i ImporpaMHOro 3adesrme-
yenHs EOM. Indopmarusaniss HaBYQIBHOTO IPOIECY 3HAYHOIO MIpPOIO CIpusie Po3B'S3aHHIO IPOOIEeM HOro rymMaizamii,
OCKIIBKH 3'SBJISIOTHCS. MOXKIIMBOCTI 3HaYHOI iHTEHCU(IKAIil CIIJIKYBaHHs, BpaxXyBaHHs IHIMBIIyaJbHUX HAXWIIB i 31i0HOC-
Teil, PO3KPUTTS TBOPUOTO MOTEHIliATy BUKJIAJA4iB i CTyICHTIB, qudepeHIiianii HaB4aHHs BiAMOBIIHO 0 0COOIMBOCTEH CTY-
JICHTIB; 3BIJIbHEHHsI BUKJIa/1aua i CTyAeHTa BiJ HEOOXiTHOCTI BUKOHAHHS PYTHHHHX, TEXHIYHHUX OIEpalliil, HaJaHHs 1M MIUPO-
KUX MOXJIMBOCTEH [ PO3B'sI3aHHS Mi3HABAILHUX, TBOPYUX MPOOIEM.

HayxoBo o0rpyHTOBaHE BIIPOBAKCHHS y BHUILY OCBITY iH(OPMAIIfHUX Ta TEJIEKOMYHIKalliHHUX TEXHOJIOTIH € HEOOXiTHO0
YMOBOIO, IIO/I0 IPHCKOPEHHS Mepexony YKpaiHu 0 iHpopMamiifHOTO CYCHiIBCTBA, 3aiHATTS HEIO T1IHOTO MicLs y CBiTOBO-
My OCBITSIHCBKOMY HPOCTOPI.

Knrouosi cioBa: indopmarn3zanisi, iHpopManiiiHO-KOMyHIKAIiifHI TeXHOJIOTII, mporpaMHe 3a0e3NedeHHs, ayAioBi3yanbHI
TEXHOJIOTi1, METOH 1 32CO0M HaBYAHHS.

Jouenko U.0. MubOpMAaITMOHHBIC TEXHOJIOTHH Y4eObl - METOJIOIOTHS U TEXHOJIOTHS Y4eOHO-BOCIIMTATEIBHOTO MpoIiecca ¢
HCIOJIb30BaHUEM HOBEUILIHMX HJICKTPOHHBIX CPEICTB

HoBble nH(MOpMAIMOHHBIE TEXHOJOTHU OTKPBIBAIOT JOCTYN K Oe3rpaHM4HOMY 00beMy MH(OpMAalHHu, Jal0T BO3MOXHOCTh
aKTUBU3MPOBATh MHTEIUICKTyaJIbHbIC M MO3HABATEIbHBIE BO3MOXHOCTH CTYIEHTOB. TpaJHIMOHHBIC METOJbl MOATOTOBKH
CIICLMAINCTOB OTXOJAT B IpoOILUIOe. B Hacrosiiee BpeMs Ha IIEPBOE MECTO BBICTYIACT JINYHOCTHO-OPUEHTUPOBAHHBIN IO~
X0 K ydeOe KakKIOro CTyIEeHTa. 3aJlaHHe CErOAHSIIHErO [HS - BHEAPEHHE CaMbIX COBPEMEHHBIX HH(GOPMAIMOHHO-
00pa3oBaTeNbHBIX TEXHOJIOTHI B MPAKTUKY BBICIIECr0 00pa3oBaHus. L[eNbl0 TAKMX TEXHOJOTHH SIBJISETCS MPEJOCTaBICHUE
[PenoaaBaTessiM BO3MOXXHOCTEH MpernogaBatus 00ibiero oobemMa yueGHOro Marepralia Ha 3aHATHH, 00eCIeYeHUE T0CTyIa
HperoiaBaTeNsiM M CTYJCHTaM K BHEIIHUM HH(POPMAILMOHHBIM pecypcaM, MPOBEICHHE PEryJISPHOTO 3KCIPECC-KOHTPOIIS
3HAHHH CTYJICHTOB, COXPAHCHHSI BPEMCHH Ha CO3[aHUE METOIMYECKOr0 00CCIeUeH s U3 YUeOHBIX TUCIUILUINH.
KommbrorepHast (nrdopmarmonnasi) texuonorust yueost (KTH) nanpasnena Ha pocTkeHue neneit HHGOpMaTH3annl HaB-
YaHHS Ha OCHOBE IPUMEHECHHS KOMIUIEKCa (yHKIMOHAIBHO 3aBUCHMBIX MEarOrM4eCcKuX, HHPOPMaLMOHHbIX, METOA0IOTH-
YECKHX, HCUXO(QU3HOIOTHYECKUX U SPrOHOMHYHBIX CPEJICTB M METOJMK, CO3JJAHHBIX M OPraHM30BaHHbBIX Ha 0a3e TeXHHYeC-
KOTO U mporpaMMHoro obecnedenuss OBM. MupopmaTuzanus yaeOHOTO mporecca B 3HAYNTEIBHON CTENIEHH CIIOCOOCTBYET
PCLICHHUIO NPOOJIEM ero ryMaHH3alMy, HOCKOJIBKY IMOSBIISIOTCS BO3MOXKHOCTH 3HAYHMTEIbHOW MHTCHCHU(DHUKAILMU OOILICHHS,
ydera WHAWBHAYAIbHBIX HAKIOHOB M CIIOCOOHOCTEH, PAaCKPBITHS TBOPYECKOIO IOTEHIMA A HperoiaBaTeNei H CTyJCHTOB,
nubdepeHmaniu yueObl B COOTBETCTBHH C OCOOCHHOCTSMH CTYCHTOB; OCBOOOXICHHE TPEIOJaBaTellsl H CTYACHTa OT He-
00XOIMMOCTH BBINOJHCHHSI PYTHHHBIX, TEXHUYECKUX OIEPALUii, IPEJOCTABICHUS UM IIMPOKUX BO3MOXKHOCTEH IS pEIICHUsI
HO3HABATEJIbHBIX, TBOPUYECKUX MPOOIIEM.

Hayuno o0ocHOBaHHOE BHeIpEHHE B Bbicliee 00pa3oBaHHE HMH(POPMALMOHHBIX M TEIEKOMMYHHMKAIMOHHBIX TEXHOJOTHI
SIBJISIETCS HEOOXOAMMBIM YCIIOBHEM, OTHOCHTEIBHO YCKOPEHHS Mepexo/ia YKpauHsl K HHPOPMAIMOHHOMY OOIIECTBY, 3aHH-
MaHHeE €10 JOCTOHHOTO MecTa B MHPOBOM HPOCBETUTEILCKOM HPOCTPAHCTBE.

KiroueBble cioBa: mHpopMaTu3anus, HHGOPMALMOHHO-KOMMYHHKAIIMOHHBIC TEXHOJOIHH, MPOrpaMMHOE obecreydeHHue,
ay/IMOBU3YaJIbHBIC TEXHOJIOTHH, METOJIBI U CPEJICTBA YUEObIL.

Dotsenko I.A. Information technologies of studies are methodology and technology of educational educator process with the
use of the newest electronic facilities

New information technologies open access to the boundless volume of information, enable to activate intellectual and
cognitive possibilities of students. The traditional methods of preparation of specialists will be departed in the past. Presently
into first place the personality-oriented going comes forward near the studies of every student. A task of today is introduction
of the most modern informatively-educational technologies in practice of higher education. The purpose of such technologies
is a grant to the teachers of possibilities of teaching of greater volume of educational material on employment, providing of
access to the teachers and students to the external informative resources, realization of regular expresscontrol of knowledge
of students, maintenances of time on creation of the methodical providing from educational disciplines.

Computer (informative) technology of studies (KTH) is sent to achievement of aims of informatization of HaB-uanHs on the
basis of application of complex functionally dependent pedagogical, informative, methodological, ncuxodusnonaornaeckux
and ergonomics facilities and methods, COMPUTERS created and organized on the base of the technical and programmatic
providing. Informatization of educational process assists the decision of problems of his humanizing largely, as possibilities
of considerable intensification of intercourse appear, account of individual inclinations and capabilities, opening of creative
potential of teachers and students, differentiation of studies in accordance with the features of students; release of teacher and
student from the necessity of implementation of conservative, technical operations, grants by him wide possibilities for the
decision of cognitive, creative problems.

Scientifically reasonable introduction in higher education of information and telecommunication technologies is a necessary
condition, in relation to the acceleration of transition of Ukraine to informative society, occupying by her deserving place in
outer elucidative space.

Keywords: informatization, of informatively-communication technologies, software, audiovisual technologies, methods and
facilities of studies.
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Yyodenko B.A., Xinonska A.A., Uybenko B. JlocmimxeHHs epeKTHBHOCTI CYCIIEH31HHOI PO3IMBKHU PIAKOI CTaji y JIMBApHO-
HPOKATHI KIIITi JJIs1 BATOTOBJICHHS] TOHKHX CMYT

IIpoaHasi3oBaHO CyMIIllEHHS IPOLECIB JUTTA-IPOKATYBAHHS JUI BUTOTOBJIEHHS METAIOBHUPOOIB, IO 03BOJISIE 3MEHIIUTH
BUTPATH €HEpril Ha mpolec, co0iBapTiCTh MPOKATHOTO BUPOOHHUIITBA, 30IBIIUTH POAYKTUBHICTD palli, HOKPAIIUTH SIKICTh
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npoxaykiii. BusHaueHo mepeBars Ta HEIOJIKH TAaKOro BUPOOHHLTBA. J[OCIIIKEHO HOBY KOHCTPYKIIO JIMBApHO-IIPOKATHOL
KJIITi 1711 BUTOTOBJICHHS TOHKHX CMYT 3 BUKOPHCTAHHSM Oe3MepepBHOI BAIKOBOI PO3IMBKH pinkoro Merainy. IIpornonyeme
YCTaTKyBaHHs CKJIaIa€ThCs 3 IBOX IMIIHAPUYHUX TOPU3OHTAIBHHUX BAaJKiB, Ha SKi HAIPECOBAaHO OYPTHKH, IO 3a0e3medye
HaJiliHe yTPUMaHHS CTalli. 3aponoOHOBAHO IS 3aM00IraHHs BUJIMBAHHS PiJKOTO METATy 3 MIOMIXK MPOKATHUAX BAJIKIB Iif Yac
KpHCTATI3aIi]l 3aCTOCOBYBATU CYCIIEH31HHE PO3JIHTTS, IO J03BOJISIE IPUCKOPUTH HPOIEC OXOIODKCHHS. [t yTBOPEHHS Cy-
CIIeH311 IPOIIOHYETHCS B PLIKUH MeTall OJaBaTH 3piOHEHY CTANEBY CTPYXXKY, SIKa 3apOAUTH JOJATKOBI LEHTPH KPHCTANTi3a-
wii. JlocmipKeHo MIBUIKICTh OXOJIOIKEHHS CTalli, Yac KpUcTali3awiil Ta koedillieHT BUTpaTH MeTally B yMOBax Oe3repepBHOL
PO3IHMBKH Y JINBAPHO-TIPOKATHI KIIITi 3 BAKOPUCTAHHSIM JIOJJATKOBUX IICHTPIB KpUcTaizaiii. BusHaueHo, 1110 MBUIKICTh KPH-
cranizauii pinkoi crani 30iabyeTses Ha 26 — 28 %, TpuBalicTh KpHcTanizauii ckopodyeTsest Ha 18 — 20% , koediuieHT
BUTpAT METAly 3MCHILYEThCS MPHOIU3HO Ha 2 % B BaJIKax-KpHCTANi3aToOpax B yMoOBax Oe3nepepBHOI CyCIIeH31HHOT pO3IMBKY
CTaJi B MOPIBHSAHHI 31 3BHYaHOIO BAIKOBOIO PO3IUBKOIO PIIKOIO METATy B JMBAPHO-NIPOKATHI KIITi.

Kio4oBi ciioBa: BajgkoBa po3nBKa, Oe3MEepepBHE POIUTTS PiAKOI CTalli, BUTOTOBICHHS CMYT, IIBHIKICTh OXOJOKCHHS,
yac KpHCTalli3allii, BATpaTu MeTaly, JIMBapHO-TIPOKATHA KITiTh, CyCIICH31iHE PO3IHUTTS CTaIi.

Yybenko B.A., Xunoukas A.A., Uydenko B. MccienoBanne 3 pekTHBHOCTH CyCTIEH3MOHHOM Pa3IMBKH KUIKOH CTalld B
JIMTEIHO-TIPOKATHBIC KJIETH JUIsl H3TOTOBJICHHS TOHKHX 110JI0C

IIpoaHanu3MpoBaHO COBMEILECHHE CIIOCOOOB JIMThA-NPOKATKH A M3TOTOBJICHUS METATIOM3AENIUH, YTO MO3BOJIAIOT YMEHb-
LINTH 3aTPaThl SHEPTHU Ha HpOIecc, ceOeCTOMMOCTh MPOKATHOTO MPOM3BOJCTBA, YBEINYHTh NPOU3BOAUTEIBHOCTh TPY/IA,
YIYYIIUTh KAa4yecTBO HpOAyKImH. OmnpeserneHsl NPEeHMYyIIecTBa M HEIOCTATKU STOrO MPOM3BOJCTBA. VccienoBaHa HOBas
KOHCTPYKIMS JINTENHO-TIPOKATHOM KJIETHU JUIsl U3TOTOBIEHMSI TOHKUX IIOJIOC C HCIOJIb30BAHUEM HENPEPHIBHOW BAaJIKOBOM
PAa3IMBKU JKHIKOTO MeTama. IIpeangaraeMoe yCTPOWCTBO COCTOMT M3 JIBYX LIMJIMHAPUYECKHX OPH3OHTAIBHBIX BAJKOB, Ha
KOTOpBIC HAIPECCOBaHbI OYPTHKH, YTO OOCCIICYMBAIOT HAJCIKHOE ylepikaHHe CTalH. [IpeyIoKeHO Ul NpeIOoTBpPAICHUS
BBUIMBAHUS JKUJKOTO METaJula MEX[y NPOKaTHbIMHM BaJKaMH BO BPEMS KPUCTAJUIM3ALUM MCIIOJIB30BaTh CYCICH3HOHHYIO
Pa3IMBKY, KOTOpasi MO3BOJISIET YCKOPHUTH MpoLece OXJIaxaeHus. s 00pa3oBaHus CYCIICH3UM MPEUIAraeTcs B KUIKHI Me-
TaJu1 J00aBJIATh H3MEJIBUYCHHYIO CTAIBHYIO CTPYKKY, KOTOpas 3apOXKAAcT JONOJHHUTEIbHbBIC LIEHTPhI Kpuctamsanuu. Vc-
CIIEZIOBaHbI CKOPOCTb OXJIXKJICHHS CTANH, BPEMs KPUCTAUIM3ALMH M KO3((OUIMEHT UCIOIb30BaHUS MaTepHaia B yCIOBUSX
HETIPEPHIBHOI PAa3IMBKK B JIUTCHHO-IIPOKATHBIC KJIETH C HCIOJIb30BAHUEM JIOIOIHUTEIBHBIX LIEHTPOB KpucTamu3anuu. Omn-
PEZEIIEHO, YTO CKOPOCTh KPUCTAIIN3ALMHI JKUIKOH CTau yBenuuuBaercs Ha 26 — 28 %, a NpoJJ0JDKUTEIbHOCTh KPUCTAILTH-
3anuu cokparnaercs Ha 18-20 %, ko3 uUMEHT UCTIONb30BaHU MaTepHalla yMEHbIIaeTcsl NPUOIM3UTENbHO Ha 2 % B Bal-
Kax-KpUCTAIUIM3aTOPax B YCIOBHUAX HEMPEPHIBHOH CyCIIEH3MOHHOM Pa3lMBKU CTaJH IO CPABHEHHIO C OOBIYHON BaJKOBOM
Pa3IUBKOM JKMAKOTO METajlIa B IUTCHHO-IIPOKATHBIC KIICTH.

KitoueBble coBa: BaJIKoBas pa3iiMBKa, HEIPEPIBHAS PA3JIMBKA KUIKOM CTANIH, H3TOTOBICHHE M0JIOC, CKOPOCTh OXJIAXKICHUS,
BpeMsl KPUCTAJUTH3ALUMH, CTIONB30BaHHE MaTepHaa, IMTEIHO-IIPOKaTHAs KJIETh, CYCIICH3HOHHAs Pa3JIUBKa.

Chubenko V.A., Khinotska A.A., Chubenko V. Efficiency of suspension casting of liquid steel in Cast-rolling mill stands
for thin strips production

The article deals with the integrated technology of casting and rolling in metal products manufacturing which allows of re-
ducing power consumption per one operation and production costs, raising labour efficiency and improving the product qual-
ity. The benefits and drawbacks of proposed production method are determined. A new design of a cast-rolling mill stand for
producing thin strips using continuous hot metal casting is studied. The offered equipment consists of two cylinder-type hori-
zontal rollers with pressed-on beads to keep steel properly. To prevent running out of liquid metal into the roller-to-roller
space in crystallizing suspension casting promoting the cooling rate is introduced. Swarf as dispersion agent is suggested to
be added to the liquid metal for suspension creating. The steel cooling rate, crystallizing period and metal consumption factor
in continuous casting in cast-rolling mill stands with additional centers of crystallization in steel mass is investigated. It is
determined that the liquid steel rate of crystalline growth increases by 26 — 28 %, the crystallizing period reduces by 18 — 20
%, metal consumption factor decreases by about 2 % in rollers-crystallizers in continuous suspension steel casting as com-
pared to conventional casting technologies.

Key words: roll casting, continuous casting, of liquid steel, strip production, cooling rate, crystallization period, metal con-

sumption factor, cast-rolling stands, steel suspension casting.
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