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JlucepTalli€ro € pyKOIIHC.

Po6ota BukoHaHa Ha kadeapi mia3eMHOT po3poOku poaoBull Jlep>KaBHOrO BUIIOTO
HaByalbHOroO 3aknany «HanioHanbHUI TipHUYKNA yHIBEpcUTET» MIHICTEpCTBA OCBITH
1 Hayku Ykpainu (M. J{HINponeTpoBChK).

HaykoBuii kepiBHUK:

JOKTOp TEXHIYHUX HayK, mpodecop, npodecop kade- KOBAJIEBCBKA
JpU TMII3EMHOI pO3poOKK poaoBuil Jlep:kaBHOrO BHU- Ipuna
[IOr0 HaBYaJbHOTO 3akiany «HaimioHanbHUN TipHU- AHaTOJIiIBHA

YUl yHIBEpCUTET» MIHICTEpPCTBA OCBITH 1 HAYKU YK-
painu (M. [{HIMponeTpoBChHK)

Od¢iniitni onoHenTN:

JOKTOp TEXHIYHMX HayK, mpodecop, pektop Jlepixas- CTYIIHIK
HOTO BHILOTO HaBYaJbHOTO 3akiany «KpuBopizbkuit MukoJia
HaI[lOHAIBHUI yHIBepcuTeT» MiHIiCcTepcTBa OCBITH 1 IBanoBUY

HAayKHd Y KpaiHu

KaHJIMJAT TEXHIYHUX HAyK, CTApIIMA HAYKOBHUH CITiB- IIEHKO
POOITHHK, CTApIINI HAYKOBHM CHIBPOOITHUK BIIILITY KocTsanTuH
MEXaHIKH BUOYXY TIpCbKUX NOPIJT [HCTUTYTY reorex- CrenanoBu4

HiyHOi MexaHiku M. M.C. IlonsikoBa HAH VYkpainu
(M. JIHITPOTIETPOBCHK)

3axuct B1aOyaeThes «26» kBiTHA 2013 p. 0 12:00 roauHi HA 3acigaHHI crelia-
nizoBaHoi BueHoi paau [ 08.080.03 i3 3axucty auceprariiii npu Jlep>kaBHOMY BHIIO-
My HaBYaJlbHOMY 3akiaal «HarioHanbHHMI TipHUYHE yHIBepcUTET» MiHicTepcTBa

OCBITH 1 Hayku YKpainu 3a agpecoro: 49005, m. [lninpornerpoBchk, npoct. K. Mapkca,
19, ten. (0562) 47-24-11.

3 nucepTali€r0 MOXKHaA o3Hailomutucs B O10mioreni JlepaBHOro BUILOIO HaB-
yasibHOro 3aknany «HarioHansHuil TipHUYMil yHiBepcuTeT» MiHICTEpCTBAa OCBITH 1
Hayku Ykpainu (49005, m. {ninponeTtpoBebk, npoci. K. Mapkca, 19).

ABtopedepat pozicianuii «21» 6epesns 2013 p.
Buenuii cexperap

crienianizoBanoi BueHoi paau J1 08.080.03,
KaHJIUJAT TEXHIYHUX HAYK, IOICHT B.I. Tumonryk
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3AT'AJIBHA XAPAKTEPUCTHUKA POBOTHU

AKTyajlbHiCTh TeMHU. HalinommupeHimmmu y cBITI €HeproHocisiMu € HadTa, ras,
Byruuis ¥ ypan. YkpaiHa B JocTaTHIM Mipi 3a0e3nedeHa TITbKH BYTULISAM 1 ypaHOM,
MPUYOMY 3aIacu ypaHy cTaHOBIATH 4% Bij cBiTOBUX. Lle BUBOIUTE Hally KpaiHy B Je-
CATKY J1A€pIB MI)KHAPOJIHOTO PEUTUHTY BJIACHUKIB YPAaHOBHUX PYyA. 3@ ICHYIOUOI'O PiBHS
3a0€e3Me4eHOoCTl O0anaHC BUKOPUCTaHHS €HEprii ypaHy A0 1HIIMX €HEProHOCIiB CTaHO-
BUTh 44 Ha 56% He Ha KopuCTh ypaHy. IIpu npoMy po3BigaHi 3amacu, a ue nonaza 20
POJIOBUII] ypaHy, MOXHa pO3pOOIIOBaTH TUIBKU MIJ3EMHUM criocoOoMm. Huzbkuii BMiCT
ypaHy B pyJax 1 BUCOKAa €HEPTOEMHICTh BUPOOHUIITBA (POPMY€E I1IHU HA BITUUZHSHY CH-
POBHHY fK OJIHI 3 HAMBUINUX y CBITI ¥ J03BOJIsiE 3a0€3MEUUTH MAJIMBOM YKpaiHChKi
AEC nume Ha 33 — 38%.

BunoOyBanHsi ypaHoBuUX pya B YKpaiHi 371HCHIOE Jep)KaBHE MIIINPUEMCTBO
«CxiaHuii ripanuo-30arauyBaibHuid kKomOiHaT» (I1 «Cxial'3K») 13 3acToCcyBaHHAM Ha
axTax KaMepHUX CHUCTEM PO3POOKH 3 BIIOIMKOIO PyIH 3 MiAMOBEPXOBHUX IITPEKIB 13
3aKJIaJIKOI0 Ta BUKOPUCTAHHSAM Ha MPOXITHHUIIBKUX 1 OYHCHUX POOOTaxX OypoIiIpuBHO-
ro crnocoOy BifoOiiiku. OJHUM 13 NUISIXIB 3HMIKEHHS BUTPAT € ONTUMI3AIlis apaMeTpiB
pYWHYBaHHS MacHBY, /¢ OCHOBHUM TE€XHOJIOTTYHHM IIPOIIECOM, IO BIUTMBAE HA cOOiBa-
pTiCTh BUAOOYBaHHS Py, € OypiHHS W BUCAIKEHHS €KCIUTyaTallliHUX CBEP/IOBHH.
301bIIeHHA TAUOWHU PO3POOKM MPHU3BOAUTH JO 3POCTaHHS BIUIMBY HAmpy>KEHO-
nedopmoBanoro ctany (HJIC) MmacuBy Ha BeIeHHS OYMCHHUX POOIT 1, IK HACIIIOK, 3Mi-
HU 00CSATY BTOPUHHOI'O MOAPIOHEHHS, MEPEBUTPATH BUOYXOBUX PEUYOBHH 1 3ac001B 1Hi-
LIIOBaHHS 3apsA/iB, 30UIbLIEHHSI 00CSTiB OypiHHS €KCIUTyaTaliiHUX CBEpJUIOBHH. Ta-
KM YMHOM, OOIPYHTYBAaHHS palllOHAIbHUX HapaMmeTpiB OypomiapuBHux poOiT (BIIP)
npu pyHHYBaHHI MacMBY YpPaHOBUX pyI, 3 ypaxyBaHHsIM 3MmiHu H/IC macuBy HaBKOJIO
OUYHCHOTO MPOCTOPY, MAE AKTYaJIbHE 3HAYEHHS JJIs1 MAJIMBHO-EHEPIE€TUYHOIO KOMILICK-
cy YKpainu.

3B's130K po00TH 3 HAYKOBMMH NPOrpaMaMHu, IVIAHAMHU, TEMAMM.

Hucepramiitna poOoTa BHKOHaHa Ha Kadeapi MiI3eMHOI PO3POOKU POIOBHII
HepxxaBnoro BH3 «Harionanpauil TipHUYui yHIBEPCUTET» 1 MOB'si3aHa 3 poOOTaMu
MinictepcTBa OoCBITH 1 Hayku YKpainu B niepion 2005 — 2013 pp. 3a remamu: ['TI-346
«HaykoB1 OCHOBH I€OMEXaHIKM 3MINHEHHS CIA0KMX MOp1J HABKOJO TIPHUYUX BHUPO-
00k», Ne nepxpeectpauii 0105U000500; I'TI-391 «OOrpyHTYBaHHS r€OMEXaHIYHOT MO-
JIeJTi TMPOIIECiB 3PYIICHHS CJIa0KOTO MIapyBaTOr0 MacMBY HAaBKOJO BUPOOOK», No mepik-
peectpaiii 0107U000375; Ne 26/121-06 «JlocnimxenHs i po3poOka mapameTpiB Oypo-
HIJPUBHUX POOIT Ha OCHOBI 0€3TPOTHIIOBUX BUOYX0BUX peyoBuH Ha maxTi A1 «/{upe-
kuis», Ne nepxpeectpauii 0107U004832; Ne 26/122-06 «/locmimxeHHs, po3pooOxa,
IIPOMHUCIIOBI BUIIPOOYBaHHA W BIPOBAJKEHHS MapaMmeTpiB OypomnigpuBHUX POOIT Ha
OCHOBI HEEJEKTPUYHMX 3aco0iB iHiIIOBaHHS 3apsniB Ha maxTti Il «/lupekiis», B
SKUX aBTOP OYB BIJIIOB1IaJIbHUM BUKOHABIIEM.

MeTta po6oTu ii 3aBAaHHS A0CTiIKeHHsI. MeTor poOOTH € OOTPYHTYBaHHS pa-
mioHanbHUX napameTpiB BIIP npu pyiiHyBaHHI MacuBy ypaHOBUX Py 3 YpaxyBaHHIM
smian HJIC macuBy, BUKIIMKAHOTO BIUIMBOM OYHCHHUX POOIT y KaMepax.

Jlist mocsiTHEHHST MeTH OyJIu BUPIIICH] HACTYITHI 3a/1a4i:

1. OGrpynryBatu TepmoanHamiuny mozenb HJIC B MacuBi py[, 110 BMIILY€ OYH-
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CHY Kamepy, SIKHI XapaKTepu3yEThCSl POCTOM HANpPyX eHb 1 AedopMalriii.

2. [Ipoectu kommuiekcHe nociipkenHs HJIC macuBy, 1o BMINIye OYMCHUN
MPOCTIp KaMepu, BCTAHOBUTH OCHOBHI 3aKOHOMIPHOCTI Ta OILIHUTU IMOBIPHICTH OTPH-
MaHUX pe3yJIbTaTiB.

3. [IpoBecTu 1abopaTOpHi TOCTIKEHHS 3 BUSHAYCHHSIM o0nactei nedopmartii ta
IIPOMHUCIIOBI JOCIIKEHHS 3MIHU IPaHyJIOMETPHUYHOIO CKJIAAy BiAOUTOI pyau.

4. OOrpyHTYyBaTH palliOHAJIbHI TapaAMETPU TEXHOJIOTII pyHHYBaHHS YPaHOBOI py-
.

5. JloBecTH €KOHOMIUHY JAOULIBHICTh 3alPONOHOBAHUX TEXHOJOTTYHUX PIILIEHb.

O0’exTOM I0OCJTIIZKEHHSI € TPOLECH B CUCTEMI «BMIIIYIOUH MacUB — OYMCHA
KaMmepa» Mpu KaMEPHUX CUCTEMax PO3pOOKU 3 HACTYTHOIO 3aKJIaJKOK OYMCHOIO MpOoC-
TOPY B yMOBaX ypaHOBHX IIaXT YKpaiHH.

IIpeameTom aoc/iasKeHHsI € TEXHOJIOTIYHI MapaMeTpy €KCIUTyaTaliifHUX CBEP/I-
JIOBUH, PO3TAlIOBAaHUX Y 30H1 BIUTMBY OUKMCHOTO MIPOCTOPY Kamep.

Inest poGoTH MmoJIsira€ y BUKOPUCTAHHI 3aKOHOMIPHOCTEH, 110 OMUCYIOTh €(PEeKT
3HEMILIHEHHSI MacHBY PYJU HaBKOJO OYMCHOTO MPOCTOPY Kamep AJisi OOIPYHTYBaHHS
parioHAIbHUX TTapaMeTpiB HOro pyiiHyBaHHSI.

Metoam pociigxenHsi. [y BUPIIEHHS MOCTABJIEHUX 3371a4 BUKOPUCTAHO KOM-
IUIEKCHUM  MIAX1J, SKUM BKIIOYaB: aHall3 HAayKOBO-TEXHIYHMX 1 MPOEKTHO-
KOHCTPYKTOPCBKHMX pOOIT 3 MUTaHb BIANPALIOBAHHA Py 33 JOIOMOIOK KAMEPHHUX CHUC-
TeM pO3pOOKH, aHAMITUYHE 1 (PI3UUHE MOJIENIOBAHHS Ta MPOMUCIIOBI €KCIIEPUMEHTH.
TeopeTuuHe MozeNIOBaHHS BUKOHAHO 32 JIOMOMOIOK TEPMOJAMHAMIYHOIO METoay (3a
JlaBpunenkoM B.®.), naGopaTopHi AOCTIIHPKEHHS — METOJOM €KBIBAJIEHTHUX MaTepia-
J1B, IPOMHUCIIOBI EKCIIEPUMEHTH — 32 PE3YJIbTATAMH MapKIIEHIEPChKUX 31OMOK.

HaykoBi moJ10:keHHs1, 10 BUHOCATHCH HA 3aXMCT:

1. 3 po3BUTKOM OYMCHUX POOIT, 32 MPOCTATAHHSAM PYJIHOTO MOKJIAay, JIIHIS Haii-
MEHIIOT0 OMOpY 3apsAliB JJIA €KCILTyaTallliHUX CBEPAJIOBUH 3MIHIOETHCS 3a CTEIEHe-
BOIO 3aJICKHICTIO 1 JIOCATAE CBOTO €KCTpeMyMy Ha ¢iaHrax O4MCHOI KaMepH, 0 JI0-
3BOJISIE 3MEHIIUTH BUTpaTH Ha BeaeHHst BIIP no 20%.

2. 31 3MiHOIO TIHOWHM 3aKjajeHHs OypoBHX BUPOOOK 1 30UTBIICHHSM BiJICTaHI
B1JI TEOMETPUYHOIO IIEHTPY OYMCHOI KaMepH JI0 il MeX BIJACTaHb MiX €KCIUTyaTal[liHU-
MU CBEPIJIOBUHAMU Y BIsUIl 3MIHIOETHCS 332 CTEIEHEBOIO 3AJIEAKHICTIO 1 J1OCATAE MAKCH-
MaJbHUX 3HAYEHb IO OCHOBIM FOPU3OHTANIBHIN JI1HIT KaMepu; BpaXyBaHHs L1€i 3aKOHO-
MIpHOCTI 3a0e3reuye 3HmkeHHs BuTpat Ha BIIP no 15%.

OOrpyHTOBaHICTH i BipOriAHICTH HayKOBHX IOJ0KEHb, BUCHOBKIB 1 PEKOMEH-
Jalii MATBEPKYETHCS: 3aCTOCYBAHHAM anpoOOOBaHUX METOAIB JTOCTIHKEHHS;, KOPEKT-
HOIO TIOCTAHOBKOIO 1 BUPIIIEHHAM 3a/1a4 IPU MOJENIOBaHHI TEPMOJIMHAMIUYHUX MpOLe-
CIB HaBKOJIO OYMCHOI KaMepu i po3paxyHky H/IC macuBy; BUKOpUCTaHHSM anpoOoBa-
HUX METO/JIIB MPU BUKOHAHHI TEOPETUYHUX, JAOOPATOPHUX Ta HATYPHUX EKCIEPUMEH-
TiB; 3aJJ0OBUJILHOIO 301KHICTIO ¥ pe3yJibTaTaX MK TphOMa BUJAMH JOCIIKCHb MPOSBIB
TIpCHKOTO THUCKY, SIKa CKJIana Jyisi TEOPETUYHUX 1 JlabopatopHux 3Ha4deHb 10,4 — 13,7%
ta 14,2% npu HATYpHUX TOCIIHKEHHSX.

HaykoBe 3HaueHHsI pOOOTH I0JIAra€e y BCTAHOBJIEHHI 3aKOHOMIPHOCTEH BILUIUBY
H/JC macuBy ypaHOBHX pPy[, 10 BMIIIYIOTh OYHMCHY Kamepy, Ha BU3HAYEHHs JiHII
HaliMeHworo onopy (JIHO) 3apsaiB Ta BiACTaH1 M1 KIHUSMU CBEPJJIOBUH IIPU PYHHY-
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BaHHI MAaCHUBY; y BHSBJIEHHI 3aKOHOMIPHOCTI, 110 OMKCY€E 3MIHY BUTpPAT HAa BTOPUHHE
OAPIOHEHHS 3aJICKHO Bl pO3MIpiB OYMCHOTO MPOCTOPY Kamep.

HaykoBa HOBH3HA OTPMMAHMX Pe3YJbTATIB:

— yrepie oO0rpyHTOBaHO F€OMEXaHIYHy Mojiejb, 1m0 BpaxoBye BmiiuB HJAC ma-
CUBY IOP1J HA OKPEMI IAPU HABKOJIO OUMCHOT KaMEPH;

— ynepilie BCTaHOBJIeHa creneHeBa 3anexHicTs JIHO 3apsaiB Big Alana3oHy pos-
BUTKY OYMCHHUX POOIT, @ TAKOXK 3B'A30K BIJCTaHI MIX €KCIUIyaTalliHUMU CBEPIJIOBU-
HaMU y BIsUII 1 TEOMETPUYHUMH PO3MIPaMU OYMCHOI KAMEpPH, 1110 JO3BOJISIE 3HU3UTH BU-
Tpatu Ha bIIP;

— BU3HA4Y€HO yTouHmor4Yui koediumieHT s JIHO, mo kopemroeTbess B Mexax
30% Bix 6a3oBoi JIHO a1 KOHKPETHUX TOPU30HTIB Ta OKPEMUX BisiJl CBEPAJIOBUH;

— OTPUMAHO CTENEHEBY 3aJI€KHICTh, 110 OMUCYE 3MIHY BUTpAT Ha BTOPUHHE IO-
Jp1OHEHHS 3aJICKHO Bl PO3MIPIB OYUCHOT'O MPOCTOPY Kamep.

IIpakTnyHe 3HaYeHHS POOOTH TOJIATAE B HACTYITHOMY:

— po3p0o0JIeHI TEXHOJOTIYHI PIIIEHHS CBEPJUIOBUHHOI BIIOIWKH Py, SIKI JO3BO-
JSIOTH BPaxOBYBAaTH BIUTMB PO3MIpiB OYMCHUX Kamep Ha Bu3HaueHHs JIHO 3apsiaiB Ta
BIJICTaH1 MK KiHIISIMH CBEPJIJIOBHH, IO JA€ MOKJIUBICTh 3HU3UTH MaTepialibHI BUTPATH
1 miaBUIUTH O6€31eKy pooiT;

— YJIOCKOHAJIEH] IMapaMeTpu TEXHOJIOT1] pyiHYBaHHS MacuBY 3 ypaxyBaHHSM Mi-
CIIsl 3aKJIa/IeHHs OYPOBHX MIAMOBEPXiB B OYMCHUX OJIOKAX;

— JIOBEJICHO €KOHOMIYHY JIOLIBHICTh 3alPONOHOBAHUX IMapaMETPiB TEXHOJIOT1i
pyHHYBaHHs MacHBY.

Oco0uctuii BHecok 3100yBaya MoJjsarae y BU3HaUeHH1 HanpsAMy 1 3aBJlaHb J0C-
JPKEHHs; BUOOpI METOAIB Ta po3po0lill METOAUK MPOBEACHHS aHAIITUYHOIO ¥ (1314-
HOTO MOJICJIFOBaHb; 00poOIll OTpUMaHUX Pe3yJbTaTiB 1 (POpMysIrOBaHHI HAyKOBHX IIO-
JIO’KEeHB; arpooOarii i BOpOBa)KEHH1 TEXHOJIOTIYHUX PIIICHh B YMOBaX JII0OUMX ypaHO-
BUX IIAXT Y KpaiHH.

Anpobania pe3yabTaTiB. OCHOBHI pe3yibTaTH JAUCEPTAIIHHOI pOOOTH JTOMOBI-
Janucs ¥ 0OTrOBOPIOBAIMCS Ha MDKHAPOJAHMX HAYKOBO-TIPAKTUYHUX KOHQPEPEHINISX:
«Dopym ripaukiBy (M. JuinponetpoBcebk, 2005, 2006 pp.); «Cranuii po3BUTOK TipHU-
4yo-MeTanypriiiHoi npomucioBocti» (M. Kpusiit Pir, 2006 p.); «Illkona miazemMHoi po3-
poOkm» (M. fAnra, 2007, 2009, 2010 pp.); Mixuaapoaauii (GopyM-KOHKYPC MOJIOIHUX
BueHuX (M. Cankr-IletepOypr, 2011 p.).

Ily6aikanii. OCHOBHI HAayKOBI1 MOJIOKEHHS 1 pe3yJIbTaTH AUCEPTAIiiHOI poOOTH
BUKJIAJIeH] Y 17 npykoBaHUX poOOTax y TOMY YMCHl B 7 CTaTTAX y (haxoBUX BHUJIAHHSX,
Ta 8§ myOmiikauisx y Marepianax KOH(EpeHILl, OTpUMaHO MO3UTHUBHE PIIICHHS BIJ
JIT «YkpaiHCbKul 1IHCTUTYT MPOMMCIOBOI BIACHOCTI» MPO BUJAUY MATEHTY YKpaiHu
Ha KOPUCHY MOJIeJb Ta 1 JI0BIJIHUK.

OO0csr i cTpykTypa auceprauii

JucepTaliisi CKIaga€eThCs 31 BCTYNY, 4 pO3/iIiB, BUCHOBKIB 1 IEPEITIKY JKEpel 3
136 naiimenyBanb Ha 11 cropiHkax; MICTUTHh 123 CTOPIHKM MAIIMHOMHUCHOTO TEKCTY,
41 pucyHky Ha 22 cropinkax, 10 tabmump 1 2 qonatku Ha 21 CTOpIHII; 3araJbHUN 00-
csir pobotu — 177 CTOPiHOK.
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OCHOBHHM 3MICT POBOTH

Y Beryni oOrpyHTOBaHA aKTyallbHICTH 00paHOi TeMu, cPOopMyJIbOBaHI MeTa i
3aBJIaHHS JOCIIKEHb, HABE/ICHI HAYKOBI TOJIOKEHHSI, III0 BUHOCSTHCS HA 3aXUCT, HaY-
KOBE 1 MTpaKTUYHE 3HaYeHHs poOOTH, arnpoodarris 1 myOikailii pe3yabTaTiB JOCTIIKEHb.

Y nepmomy po3aiti «Ctan nuta”Hs, MeTa 1 3aBAaHHS JOCIIJKEHHS PO3IJIs-
JAI0ThCS MPOOJIeMH KepyBaHHS CTAaHOM MAacCHBY TIPCHKUX MOPIJ MPU BUAOOYBaHHI Py
3a IOMIOMOTOI0 KaMEPHUX cUcTeM po3poOku. CydacHi TOCITHEHHS B 007acTi po3poOKH
MeTo1B, Bu3HaueHHs 1 BuBueHHs H/IC macuBy, kepyBaHHS Hallpy>KE€HUM CTaHOM Py 1
MOP1Jl HABKOJIO OYMCHOI'O MPOCTOPY Kamep, sKl 0a3yroTbcs Ha (GyHAAMEHTAIbHHUX I10-
JIO’KEHHAX TEOP1 KEpyBaHHS IPCHKUM THCKOM 1 pyHHYBaHHS TIPCbKUX MOPI.

Po3poOkoro pecypco3bepiratounx TEXHOJOTIH mpu BUAOOYBaHHI Py 3 JOCIHI-
mxenHsM HJIC ripcbkux mopija 3aiiManacs BeIMKa KiJIbKICTh JOCHIIHUKIB YKpaiHU Ta
CHJI. Ilum nutanHsM npucBsideHi pobotu, BukoHaHi B [lepxkaBnomy BH3 «Hariona-
apHuM TipHUdui yHiBepcute™ bopucenkom C.I., [lupinum JI.H., Ky3smenkom O.M.,
Xomenkom O.€., Kononenkom M.M.; y JlepxxkaBnomy BH3 «KpuBopizpkuii Haiiona-
aeHu# yHiBepcute™» Kamnenkowm FO.I1., Anapeesum b.M., Mytam6o B.II. Ta in. ba3o-
BUMH JIOCIIKEHHSAMU I poOoTH € pe3ynbratu Kamnenka FOpis [TerpoBuya. Bin 3a-
npornonyBaB ycepennenuid BimuB HJIC na napamerpu BIIP npu BiampaioBanHi 3amna-
CiB OYMCHUX KaMmep 0e3 AudepeHIlitoBaHHS Ha CTAIIX BiAMpaoBaHHA. TaKuM 4UHOM,
MUTaHHS 0TI TOYHOTO BpaxyBaHHs BIuBY HJIC Ha okpemi mapu pyau y OJoI He
BUBYaocs. KpiM 1boro J0cCiipKyBaHi B poOOTI mapameTpu pPyWHYBaHHS YpPaHOBOI'O
MacUBY CTOCYIOThCS YPaHOBHUX Py, SIKI 3aJSITal0Th B albOiTUTaX 3 MilHICTIO 120 —

180 MIIa Ta HEesIBHUM TO1JIOM MacUBY PYJIH i MOPII.

BukonaHo aHanmi3 3amaciB ypaHOBOi pyAH, TEHIAEHLINA PO3BUTKY TEXHOJOTIH 1
CIO’)KMBAaHHS yPaHOBOI CUPOBUHU B YKpaiHi. JloCHiTKeHHS MOKa3aiH, 10 Cy4acHUU
obcsr BU00yTKy ypanoBoi cupoBuHu Ha maxrtax 1 «Cxial 3K» mocriitHO 3pocTae Ta
3a0e3neuye noTpedu Bchoro Ha 33 — 38% BiJ HEOOX1HOTO OOCATY JUIsl KpaiHu.

Ha ocHOBI poBeeHOr0 aHaji3y HayKOBO-TEXHIUYHUX 1 MPOEKTHO-KOHCTPYKTOP-
CHKUX pO3pOOOK BCTaHOBJIEHO, IO MapaMeTpu pyHHYBaHHS YPaHOBMICHOTO MAacHBY,
SK1 BU3HAYAIOThCSA Ha maxTi « CMOJIIHChKa», HE BPaXOBYIOTh Y IMPOIIECI OYUCHOTO BHU-
no0yBanns pyau HJIIC macuBy B Mexkax o4rcHOi kamepu. OTxe, oOOrpyHTYBaHHS 1 J0-
Olp paliOHAJBHUX MMapaMETPIB TEXHOJIOTi pyHHYBaHHS YPaHOBMICHOIO MacHUBY B OYH-
CHUX KaMepax He TUTbKHM 3MEHIIUTh BUTPATH Ha BUIOOYBAHHS CTPATETIYHOT CUPOBUHH,
asie ¥ JO3BOJISITh MIABUIIMTH O€3MeKy Mpalll IPU OYUCHUX poboTax. Y pe3ynbTaTi BU-
KOHAHOTO aHali3y 100 3actrocyBaHHsi BIIP MoxHa cTBepKyBaTH, 110 BisJIOBE PO3-
TallyBaHHS CBEPAJIOBUH MPU BUKOHAHHI OYMCHUX POOIT Ha miaxTax YKpaiHU HIMPOKO
3aCTOCOBYETHCS y MOPIBHIHHI 3 THIIMMH crioco0aMu BIAOIMKK pyIHUX KOPUCHUX KOIa-
auH. OOGrpyHTOBaHO HEOOXIJIHICTh BU3HAYCHHS IMapaMeTpiB PYWHYBaHHS MACHUBY IS
YPaHOBUX PV, Kl 3aJraloTh B aibOiTHTaX, MimHICTIO 120 — 180 MIla 3 HesBHUM 10-
JIJIOM MAacHUBY pyAd W mopoju. J[isi BCTaHOBJIEHHS BIUIMBY OYMCHOTO MPOCTOPY Kamep
Ha ¢opmyBanHs 30 HJIC, 1 BU3HaUYeHHS mapaMeTpiB pyHHYBaHHS MacHBY 3 ypaxyBaH-
HSIM MiClIS 3aKJIa/ICHHS OypOBUX TOPU30HTIB BiJl CTYIICHS BiJIITPAIFOBAHHS 3araciB KaMme-
pH, BU3HAUYEHO HAyKOBO OOTPYHTOBAHUUN TEPMOJMHAMIYHMI METOJ] MOJETIOBAHHSA Ta
eranu oro BUKOHaHHS. OOrpyHTOBAaHO METOJI MOJCIIOBAHHS HA €KBIBAJIGHTHUX MaTepi-
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ayiax /il BUBYEHHsI MPo1ieciB 1ehOpMyBaHHS MACUBY, 1110 BMIIIY€ OUMCHY Kamepy, 1 eTa-
nu oro BukoHaHHA. OOpaHO METOJ] MapKIIEHJIEPChKUX 3HOMOK SIK HEMPSIMHUN METOJT
Bu3HaueHHss HJIC ypanoBoro macuBy. JloBeieHa HOro ajeKBaTHICTh JJIA MEPEBIPKU
30DKHOCTI 3 TEOPETUYHUMHU W J1aOOpaTOPpHUMHU AOCTIHKECHHSIMU. BHU3HA4eHO OCHOBHI
JOCIIITHULBKI €Tanu MEeToAy. 3HAiIeHO 3aKOHOMIPHICTh BIUIMBY PO3MIpPIB OYHMCHOI'O
npoctopy kamepu Ha HJIC macuBy, sika OMUCY€EThCSI CTEMIEHEBOIO 3aliekHICTIO. Jloci-
JKEHHSI BUKOHAH1 Ha 0a31 BU3HAYEHHS paJllaliIbHUX HAMPY>KEHb B1J] MICIISI 3HAXOIKEHHS
mapiB Py, 1O BiAOWBAIOTh, 32 BHCOTOI0 KaMepu Ha OypoBux ropm3onTax. Ha 0asi
METO/y MOJEJIOBaHHS Ha €KBIBAJEHTHUX MaTepiajlax BU3HAUEHI BIUIMB PO3MIPIB OUYHUC-
HOT'O MPOCTOPY Ha JIeOopMyBaHHS MAacHUBY MOJENI Y BUIJISJI CTENEHEBOI 3aJI€KHOCTI.
Metonom mapkieniepcbkoi 3OMKM HenmpsiMo 3a3HadeHo piBeHb HJIC BimOuBanmx
mapiB pyau. Pe3ynbratu npoMHUCIOBHX AOCHIKEHb BIUIMBY OYHMCHOTO MPOCTOPY Ha

Baox 1
. .. Amnanis repobaraoY iHdopManii 3
T'ipaerao-roonorram , marans smaey HIC Ba napamerps|
Ta TIPEMIOTEXHIYHI YMOBH :: > .
06KH ypaHOBHX Py ! PyHHYBAHHS YPAHOBHX DY IPH
poap KaMepHHX CHCTeMax po3pobku
HOCHUUKEHEA HAC TIPCHKAX JUAEpel 3 NTATAHD
IOpiA IpE BEAOOYBAEH] YA, <: pamo::nmsami' mapaMeTpin
miA3eMHEEM CIocoboM PYHHYBAHHS MACHBY
Baox 2
Meromaru Bixcrann Bi
> JOCHifrKert, Mix m"mm O6pobia
nnﬁopnmpm BIAN KIHIYS Aocmia-
: caepyoan, | CREPIIOBAH, MCHHA
OPOMACTIOBL W a
Baox 3
Mertomxa po3paxyHKy 3aKOHOMIPHOCTI BIIIHBY
YPEHOBHX DY TApaMeTpH MO0 pyHHYBAHHS
{} Saxop| Do panioHATi3anii
Texuanoriyni pimenas oSrpynTY- YP2HOBOTO MAacHBY T‘-
pobiT IpH pyiHyBaHH] MACHBY 3aNpPONOHOBAHAX TEXHOIO-
YPaHOBHX pyJt T9HMX pimmess

Puc. 1. CtpyKkTypHO-JIOT14HA CX€Ma 3arajibHO1 METOAUKHU JTOCIIIKEHHS
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BUTPATH BTOPUHHOTO JIPOOJICHHS 1 BUX1J HErabapuTy MoKas3ajiu, 10 BUTPATH 1HTCHCH-
BHO 3HIKYIOTbCS mpu 60 — 75% BiampairoBaHHs 3amaciB KaMepu W TPOJOBKYIOTh
MEHIII IHTEHCUBHO 3HU)KYBATUCS O MOMEHTY JOCATHEHHS MPOEKTHUX PO3MIPIB OYHC-
HOi Kamepu. Pe3ynpTaToM NpPOMHUCIOBUX JOCIHIIPKEHb € CTENEHEeBa 3aJIeKHICTh, LIO0
OIKCYy€ 3MIHY BUTPAT Ha BTOPUHHE APOOJICHHS 3aJI€KHO Bl TOBXKUHH OYHUCHOTO MPOC-
Topy Kamepu (puc. 1).

Y npyromy posaiiai «{o0ip METOAIB TOCIIHKEHHSI HAPYKEHO-Ae(POPMOBaHOIO
CTaHy MacuBY» pO3pOOJEHO METOIUKY Ta PO3PAXyHKOBI CXEMH aHAIITUYHOTO MOJEIIO-
BaHHS TEPMOJIMHAMIYHMX IPOLIECIB Y MACHUBI 30HU PO3BAHTAXKEHHS, 10 (POPMYETHCS Ha-
BKOJIO OYHCHOTO MPOCTOpY (puc. 2).

Puc. 2. Po3paxyHkoBa cxemMa Mojie-
JIOBaHHS TEPMOJAMHAMIYHUX IPOLIE-
CiB, 110 B1I0YBarOThCSI B MacCHBI 30H
PO3BAaHTAKEHHS OYMCHOI KaMmepu B
wiommHax Z0OX, ZOY 1 XOY, Mlla:
Aoxy) 1 ACx(y) — BEpTHKAIbHI 1 TOpH-
30HTaJbHI MOTEHLINHI HANpPYyKEHHS
HEMOPYUIEHOT0  MacHuBy  IHOPI,
MIla; a — KyT MK PO3paxyHKOBOIO
mwiomerw u Biccto OX, Tpanyc;
[ — KyT MK HalpsSIMKOM Oy 1 JOTH-
KOBI y TOYLll NEPETUHY pO3paxyH-
KOBOI IUIOLII 3 KOHTYPOM OYHCHOI
KaMepH, TPaayc; X — MOTOYHA KOOp-
JIMHATA TIOJI0KEHHS TOYKH Ha Po3pa-
XYHKOBIH 1o, M; A, — BiJICTaHb
Y3JI0B3K ILJIOIII BiJl TPAHUII 30HH PO3-
BaHTAXKEHHS /10 KOHTYPY OYHCHOT Ka-
KaMepH, M; A, — BEPTUKAIbHUI PO3MIpP BIJCIOHEHHS MACHUBY, M; [x — TOPU30HTAIbHUIM
pO3MIp BIJICJIOHEHHSI MacuBy, M; O — IIEHTP OYUCHOI KaMepu, MOYaTOK CHCTEMHU KOOP-
muHat XYZ; a — BepTUKaJIbHA TiBBICH 30HU PO3BaHTAXKEHHS, CIIPSIMOBaHa y310BX oci OZ,
M; b — TOpHU30HTAJIbHA MiBBICh 30HW PO3BAHTAXKEHHS, CIPSAMOBaHa y370BkK oci OX, M; oy 1
T, — pajiajbHl ¥ TaHTeHIIaIbHI HAIIPY)KEHHsSI B HenopyIeHoro macusi, MIla; ous1 tup —
pajialibHI ¥ TaHTeHITIAIbHI 3aJIMIIKOBI IOTSHIIMHI HarpykeHHs1, MIla

Buxonsuu 13 cyyacHMX HayKOBHMX TE€Opiil Ta TiloTe3, NIpyU YTBOPEHHI OYHUCHOI Ka-
MepH BIJOYBa€ThCS MOPYIIEHHS NEPBICHOI MPUPOAHOI PIBHOBArM B MAacHBIl TPChKHUX IO~
pija, SIKy MOKJIMBO 3MOJEIIIOBATH 3a JIOIIOMOI'OI0 TEPMOJWHAMIYHOTO MeTony. s BH-
3HAYEHHs MOPYILIEHb CTaHy MacUBY PYyJHW MICHIS MOYATKy OYMCHUX POOIT CKIIAJEHI po3-
pPaxyHKOBI CXEMH MOJEJIIOBaHHS TEPMOJMHAMIYHUX TPOILIECIB, 10 BiAOYBaIOTHCA B Ma-
CHBI1 HABKOJIO OYMCHOI Kamepu. MeToarKa BUKOHAHHS TEOPETUYHUX JOCIIHKEHb 3a J0-
MIOMOTOI0 TEPMOJMHAMIYHOTO METOAY mependavace: opMyBaHHS 0a3u JaHUX JJIs TOCIi-
JOKEHHSI OUMCHUX KaMep; CKJIaJIaHHs pO3pPaxyHKOBOI CXEMH JOCIIKEHHS TEPMOIMHAMI-
YHUX TPOLIECIB, 110 BIJOYBAIOTHCS HABKOJO OYMCHMX Kamep; BU3HAUEHHS HAINpPY>KEHb
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JUTSL PI3HUX CTYNEHIB BIAMpAIIOBaHHS 3aIaciB KaMep; BU3HA4YeHHs obyacter nedopmy-
BaHHSI MaCHBY; BUSBIICHHS 3aJie)KHOCTeH Aedopmarliii MacuBy. Jns npoBeneHHs Gi3uy-
HOTO MOJIEITIOBaHHs OyB 0OpaHUil METOJ €KBIBAJICHTHUX MaTepiajiB 3a BU3HAUYEHOIO Me-
TOJIMKOIO: TIA0Ip €KBIBaJICHTHOT'O MaTepiany, [0 BIANOBIIAE ambOITHTaM; BU3HAYCHHS
fioro (hi3MKO-MeXaHIYHUX BJIACTMBOCTEN; MIATOTOBKA MaTepiany il (opMyBaHHSI MOJENI
Ha cTeHal; (opMyBaHHS, MPUBAHTAXKEHHS MOENI KaMepu W BU3HAUCHHS PyHHYBaHHS
MacHBY; BHUSBIICHHs 3aleXHOCTeH nedopmariiii macuBy moxeni. st mpoBeneHHs mpo-
MUCIIOBUX JOCHIKeHb OyB OOpaHWi 1 JOKIAJHO OMHMCAHUN METON 3 BUKOPUCTAHHSIM
MapKIIeHIEpChbKUX 3HOMOK, B SAKOMY (DIKCYBajdu 3pYyWHOBAaHUN MacuB Ta BUKOHYBAJIU
00poOKy oTpuMaHuX AaHux y nporpami « WIPfragy 3 momanemmm noaiiom ¢pakiiiii 3a
PO3MIPOM KyCKa, MOOYJIOBU TiCTOTpaM BUXOAY TpaHyJOMETPUYHOIO CKJIQJly 3a 4ac po-
00TH OYHCHOT KaMepH 3 ypaxyBaHHSIM BUTPAT BUOYXOBUX PEUYOBHH 1 3aCO0OIB 1HIIIFOBAH-
HS Ha IITPEKY BTOPUHHOTO MOPIOHEHHS.

Y tperbomy po3aiji «JlociipKeHHs BIUTUBY pO3MIPIB OUUCHOTO IPOCTOPY Kamep
Ha BMIIIYIOUMA MAacuB» HaBENICHI Pe3yJbTaTH JOCHIKEHb BIUIUBY PO3MIPIB OYHCHUX
KaMep Ha [apu Py/u, 10 B1IOUBAIOTHCA.

TeopeTruHi HOCHIKEHHS TEPMOJUHAMIYHUAX MPOIIECIB, IO MPOTIKAIOTH B HABKO-
JMIIHBOMY MAacHUBI PyJy MICJIs NOYATKy BEIECHHS OYMCHUX POOIT, BUKOHAHI 32 JOIIOMO-
rOI0 TEPMOJMHAMIYHOTO METOJ, IO J03BOJSIE 3 MAKCHUMAJIbHOIO TOYHICTIO BH3HAYUTH
BEJIMYMHY W HANPSIMOK pajiajbHUX HANPYKEHb 0p, OJICPYKAHHIM 3aJIEKHOCTEH, 110 OIMU-
CYIOTh TIOIIMPEHHS paialibHUX HAMPYXEHb y MeEXax KOXXKHOTO OypOBOTO TOPH3OHTY
(puc. 3).

BusHaueHo pajaianbpHi HanpyskKeHHs, 1O (OPMYIOTbCS B MAacHBi, 3 ypaXxyBaHHSIM
OYUCHHUX pOOIT, AKI 3ajeXaTh BlJ MICUS 3HAXOKEHHS BiJIOMBaHMX IIapiB 32 BHCOTOIO
kamepu. Lle 103BONMMIIO BUSBUTH 3aKOHOMIPHOCTI BIUIMBY JOBXKMHU Ta BUCOTH KaMepHu
Ha HJIC macuBy, siki OomucaHl CTENEHEBOIO 3aJICKHICTIO. XapakTep 3MIHM paJlalIbHUX
HaIpYy>KEeHb 3aJICKHO BiJ] MOCTIMHOT TTIMOMHU BEeIeHHsI ouncHUX poOit (460 — 550 M), mi-
CIISl 3aKJIAZICHHSI KOKHOTO OYpOBOTO TOPU3OHTY H;, BUCOTH /i 1 TOBXKUHU [, Kamepu 3a
pe3yJibTaTaMu TEOPETHUUHUX JOCTIKEHb MA€ BUTIIA: 0p = al,® — bl,? + clc — d 3 xoediri-
€HTOM JIOCTOBIPHOCTI He MeHII HiX R? = 0,96 Ta BIAMOBIIHO SISl KOXKHOTO OYpOBOTO T'O-
PU30HTY HABEAECHO Ha puC. 4.

JlaGopatopHi JOCTIHKEHHS MPOBEICHI HAa CHEIiaIbHIA YCTAHOBIII MOJICTIOBAHHS
ripCHKOr0 TUCKY HUIAXOM IHCTPYMEHTAJIBHUX BUMIPIB BEIUYHMH AePopMalii MacUBY €K-
BIB&JICHTHOI'O MaTepiajly HaBKOJO OYMCHOIrO MpocTopy. JJis 1[boro B MacuBl €KBiBaJICH-
THOTO Marepiajly YTBOPIOBAIMA MOPOKHUHY, IO IMITyBajla O4McHUM npoctip. OTpumani
pesynbTati aedopmariiii Mojesli HaBKOJIO OYMCHOI KaMepu HaBeAeH1 Ha puc. 5. 3a pe-
3yJlbTaTaMU CTUCKAHHS MOJEII Y BEPTUKAIbHIN TUIOMIMHI, 0€3 MOXJIMBOCTI PO3IIUPEHHS
B FOPU3OHTAIIbHIN, OJIEPIKAHO XapaKTep pyHHYBaHHS MACHUBY HAaBKOJO OYHCHOIO IMPOC-
Topy. OcHOBHI 00acTti aedopmariii 1 TPIIIUHOYTBOPEHHSI B MAaCHBI €KBIBaJICHTHOTO Ma-
Tepialy po3TallyBalIKCs 3 MPOTUIICKHUX CTOPIH Bl KAMEpH.

AHai3 OTpUMaHUX Pe3yJIbTATIB JIOBIB, 10 Y HAPSMKY OYHCHOTO MIPOCTOPY B MaCH-
Bl JIIIOTh PO3TATYIOYl HANPYKEHHS, SIKI BUHUKAIOTh Y PE3YJIbTaTi IEPETBOPEHHS MTOTEHITIH-
HO1 eHeprii B KIHETU4HY poOoTy posmmpenHs. O0macti aedopmariii po3ramoBani OUTs ce-
pEIHBOI YAaCTMHU KaMepu MDK TOpU30HTaMHU 2 1 5, iX 3HAYEHHA JOCATAIOTh 25 MM.
Bonu 0epyTh modaTok y HOKpIBII APYroro OypoBOro FOPU30HTY M BXOIATH y MIJOIIBY



1 42 3 g 42
eop. 477 m |_n_|___ I . eop. 477 m
2op. 492 M zop. 492 m
2op. 507 m —F _|o 2op- 507_{150 ______ 0
v y

26p. 522 m '=ﬂ=| 20p. 5322 m \ZENES =

N

2op. 337 v NRQF—FF

20p. 547 M YRR

zop. 537
eop. 5347 mm

Puc. 3. [30miHii pagianbHUX HANPY>KEHb 0, HABKOJIO OYUCHOI KaMepH 3a CTalisIMU
BIJIIIpALIOBaHHs 3anaciB: [ — giopizna winuna, 2 — 40%, 3 — 90% 6ionosiono, 6i0 npoe-
KMHUX po3mipie ouucHoi kamepu, Mlla

z ° | |
< 7 . 5p4:0,0023ba3—0,1163bc2+1,826?7{-2,3553
O T N —
E'\ e — " — ! —— ]
z 6 il e o 0.00030x-0.014512+0.7505/x-0,9409
E\ 7/ il .-"'-—--—--"-‘
= 5 1 0,;7-0,0003/x3-0,0046/x2+0,51511%-0,4093 ~= === N
E / / ” -7 —f - T
= 4 Lo e . =-0.0006x3+0.00791x2+0.3005x-+0.3021
= p3
= PRI N
g 3 Al —
_--ﬂ ----------- -
2 / /lﬁ ,,//_ - >‘
R s =
1 Q‘V'/’é""
0
5 10 15 20 25
JoBxuHa xamepn, /;, M
—rop.6 =-=rop.3 —'rop.4 =--top.5 —-rop.2 -===rop.1

Puc. 4. 3MiHM pajiaJbHUX HAOpPyXEHb 3aJIEKHO BIJ JOBXHHHM KaMepu /[« 3a
pe3yJsibTaTaMu TEOPETUYHUX JOCIIIKEHb JJ11 OYpOBUX TOPU3OHTIB
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11’ SITOro OypoBOTo rOpu30HTY MoJie kamepu. Ddopma obactert aedopMariii — eirncoiHa.

MopentoBaHHs TO3BOJWIIO JOCHIIUTH MPOIEC 3MiHEHHS Aedopmariiii 3a riauou-
HOIO 3aKJIaJICHHS KaMepU Ta PO3TJISHYTH Y JNEKUTHBKOX MO3MINSAX, BIATBOPIOIOYN JTWHA-
MIKY BUJOBXKEHHsSI O4MCHOI KamepH. [IpoBenenns mabopaTopHuX AOCTIHKEHb 32 Pi3HU-
MU CTaJisIMU BiJIMIPAIIOBaHHS 3aMaciB KaMepy HaBeJIeHI Ha puC. 5.

Puc. 5. Iopymenuit macuB (0 — k) Ta MIATOTOBJICHUN MacuB Mojeni (a—e) 3a
CTaAiIsIMU BIJIMIPAIlbOBYBAHHS 3amaciB KaMepu: a), 0) — iOpi3Ha wituHa,
0), arc) — 30%; 8), 3) — 80%:; 2), k) — 100% 6i0 npoekmHux po3mipie Kame-
pu 8i0n0BIOHO

Pesynbratu Bumipy nedopmanii MacuBy Hpu 30UIbILIEHHI OYHUCHOTO MPOCTOPY
MOKa3aJiy, 110 JUHAMIKa PyHHYBaHHS MAacHBY Ha MOJIENI MOBTOPIOE PO3BUTOK pajliajib-
HUX Halpy>KeHb HABKOJIO OYMCHHUX Kamep. Lle BimoBijgae aHATOTIYHUM 3aJIEKHOCTIM
32 TECOPETUYHUMHU JOCIIDKCHHSIMU, ajie 3 OUThIIMMU 32 MOAYJIeM KoedilieHTaMu Mepe;
3sMiHHUMH. PiBHsSHHS nedopmaliiii 3a pesyiabTaTaMu J1abOpaTOPHUX JOCIIKEHb Mae
surisin: U, = al® — bl? + clc—d npu xoedillieHTI JOCTOBIPHOCTI HE MEHII HIX
R?=0,97. 3a nmomoMoror MOJEIIOBaHHS Ha CKBIBAJCHTHHUX MaTepiajax JIOBEICHHUI
BIJIUB PO3MIpIB OUYHMCHOTO MPOCTOPY Ha AehOpMyBaHHS MacUBY Mojemi. Po301KHICT
pe3ynbTaTiB BeMMUMHU nAedopmaiii MacuBy MpU MOJECTIOBAHHI JWHAMIKH PO3BUTKY
OYHCHOI KaMepH 3a MPOCTATAHHSIM, SKi OJIepKaJId 3a JOMOMOTOI0 JTaOOPaTOPHOTO MO-
JICJIIOBaHHS HE MEePEeBUINYIOTh 14% MOPIBHAHO 3 pe3yIbTaTaMU PO3PAXYHKIB.

[IpoBeneHHsT MPOMUCIOBUX JOCTII)KEHbh BUKOHAHO BIJMOBIIHO O METOJY, OIH-
CaHOTO B JPYroMy po3iii aucepraiiitHoi podotu. [ToOyaoBa ricrorpamMu rpaHyjoMeT-
PUYHOTO CKJIaAy 3a Yac BiAIPAIFOBAHHS OYMCHOI KaMEpPH 3 ypaxyBaHHSM BUTPAT BUOY-
xoBux peuoBuH (BP) 1 3aco06iB iHiI[IFOBaHHS Ha IITPEKY BTOPUHHOIO MOJPIOHEHHS Ha-
BEJICHO Ha puc. 6.

3anacu KaMmepu B Mpolieci BU00yBaHHS BiANPAIlbOBYIOTHCS 3a CTaAIsIMHU, 1110 Bi-
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no0paxkeH1 B TEXHOJIOTIYHUX €Tarax Ta MOKa3HUKaX BUTPAT HA BTOPUHHE MOPIOHEHHS:

— 1 eran (10 2 MICSIIIB) — IPOBEACHHS BIAPI3HOTO MiIHATTEBOTO HE MPU3BOAUTH
JI0 TIOSIBM HETA0APUTHHUX IIMATKIB PY/IH;

— 2 eran (2 — 5 MicsI1iB) — BUKOHAHHS POOIT 3 PO3MIMPEHHS MIAHATTEBOTO Y Bif-
pizny minnHy. Ha npomy eramni npucyTHeE nepenopiOHEHHs pyAu Ta HEBUCOKA BUTpaTa
BP na BropunHe noapioHeHHs. Lle 00yMoBiI€HO TUM, IO BIAPI3HY IIUIMHY 3aKIaJ1aI0Th
B IIEHTPl OYHUCHOL 100 - mE e
Kamepu ¥ BijOilika 20 j—l—I—I—I:I:l—l—.» [ =
pyZu peanizyerbes 3 so+- — — A [ N S N N O
epeKToM  3yCTpiu- o o ] e e ] ] e
HOTO TMOJAPIOHEHHS.
TakuMm 4yuHOM, J10-
CSITAETHCSI  BUCOKHUU
piBeHb TOAPIOHEH-
HS 1 HaBITh TIEPETO-
TpiOHEHHS pyaH;

—3 eran (5 —
8 MmicsiuiB) — BIAT- 1 2 3 4 5 6 7 8 9 10 11 12
palfOBaHHS 3arnaciBs Yac pifmparroBaHHsI KaMEPH, MicC.

KaMepu 0O0yMOBIIE- .
HO MAaKCHMAIEHMMI Puc. 6. I'icrorpama BUXoAy IrpaHyJIOMETPUYHOTO CKIIAy

ypaHOBOI py/iv 32 Yac BiANPAIlbOBYBAHHS 3aIlaciB KaMepu

oH 41 HHHHHHMHAHHH H -

BinHocHA KITBKICTE IIMATKIB, %

Bl 0O01m H001M

MacoBUMHU BHOyXa-
Mu (10 5 ToHH BP), 10 Toro x edexrt 3ycTpiuHoro moApiOHEHHs 3racae 4yepe3 Biijaa-
JICHHS MPOTUJIEXKHUX OOpTIB Kamepu. Ha 1iboMy eTami cnocrepiraerbesi 3pOCTaHHS BU-
TpaT BP Ha BTOpuHHE MOapiOHEHHS;

—4 eran (8 — 11 micsIiB) — BiANpalroBaHHs 3amaciB KamMepu 0oOyMOBJICHO Mak-
CUMAJILHOIO OLIBIIICTIO MAaCOBUX BHOYXIB, IIPU SIKOMY 1CHY€E 3HM)KEHHSI BUTpPAT Ha BTO-
puUHHE TOAPIOHEHHS, IO MIATBEP/DKYE TMepeOdyBaHHS pPyaAd Yy HAMpyKeHO-
nedopMoBaHOMY CTaHi;

— 5 eran (11 — 13 wmics1iB) — 3aMUIIKOBUIN BUITYCK PY/IU 1 MATOTOBKA KaMepH JI0
3aKJIa/IaHHs] TBEPIIOYUMH CYyMIILIAMHU.

{006 BIACTEXKUTH 3MIHU B TPaHyJOMETPUYHOMY CKJIaJl TPChKOi MacH, 10 BUILY-
CKa€eThCA 3 OJIOKIB, OUIBII SIKICHO, 0 YBaru 0epyTh KUIbKICTh BUOYXOBUX PEUOBHH 1 3a-
coOIB IHILIIIOBAHHS 3apsAJliB, BUTPAYEHUX HA BTOPUHHE MOJPIOHEHHs. 3 ypaXyBaHHAM
[MX JIaHUX BCTAHOBJICHA IE€pPEIOMHA TOUYKa y CKJIaAl Ppakiiil pyau, 0 BUITYCKAETHCA.
Jlst O11b1I BUCOKOI BIPOTIAHOCTI OTpUMaHoi iHdopmariii Oyiu 310paHi JaHl 3 5-TH O4H-
CHUX Kamep. Y Takuil croci0d 3MiHa CTIMKOCTI BIJICJIOHEHHSI Y Kamepax BCTAHOBIIIOBa-
JIOCS IIJIIXOM KOHTPOJIIO PO3MIPY IIMAaTKa PyAH, 110 BUITYCKAETHCA 3 KaMmep, BUTPATU
BP 1 3aco06iB iHiIliFOBaHHS Ha MITPEKY BTOPUHHOIO MOJpiOHEHHS. B pe3ynbrarti 115010
Oyrna onxepaHa ycepellHEeHa ricTorpaMa rpaHyJOMETPUYHOTO CKIIay PYIHOI Macu 3a
Yac BIJMpalfOBaHHS OYUCHUX KaMep.

3a 10IOMOTOI0 HATYPHUX JOCHTIIKeHb Oyila BCTAHOBJICHA CTEIICHEBA 3aJICKHICTh
3MIHU TPaHYJOMETPUYHOTO CKJIaJy PYAH BiJ JOBXKHHU KaMEpH, 110 JO3BOJISIE OfepiKa-
1 Henpsami gadi npo HJIC mapiB pyau, mo BigOMBaniach, i nepeBipuTH 301KHICTh pe-
3yJbTaTIB 3 TEOPETUYHUMH Ta JJAOOPATOPHUMU JTOCIIIKEHHAMU. BB po3mipiB ouu-
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CHUX KaMep Ha BUX1Jl TpaHyJIOMETPUYHOIO CKJIAIy PYIHU MOKa3ye, 10 MICIS TOTO, K
JIOBKMHA KaMepH csrae 45 M, BiI0yBaeThCsa 3HIDKCHHS PO3MIpIB IIMATKIB PYIU MOHA
1 M y niametpi. OTprMaHi 3aJ1€KHOCT1 3MIHH TPAHYJIOMETPUYHOTO CKJIaTy TIpChKOT Ma-
CH, 10 BUITYCKA€THCS, BiJl IOBKMHU KaMepH. 3arajJbHUN BUTIIS] PIBHSIHHSI KPUTUYHOTO
po3mipy mmMatka (1 M 1 OinbIie) 3a pe3yJabTaTaMi MPOMHUCIOBHUX JOCIITKEHb MA€ BU-
rsan: Q = al — bl + clc — d 3 xoedilieHTOM AOCTOBIpHOCTI HE MeHII Hik R? = 0,93.
Merogom mapkmeidmzepcs- 1z

KX 3HOMOK BH3HAYCHHH '-f
pisenb HJIC BigOuBaHuX 3
mapiB pynd. Pesynbratu 816
MPOMUCIIOBUX JOCJIKEHb 1201
BIUIUBY OYHMCHOT'O IMPOCTO-
py Ha BUTpaTH NpHU BTO-
PUHHOMY TIOApIOHEHHI U
BUXI1J] HErabapuTy IMoKa3a-
JY, IO IIi BUTPATH 1HTEH-

-}

i

[N VSO E S ——

. (11 B NN S
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Hy BHTparT Ha BropuHHe DHC.7.TeXHOIOriyHA CXeMa PALIOHANBHOIO 3aCTOCYBAHHS

MOJPIGHEHHS 3a/eKHO Bij YTOYHCHHX napameTpiB pyHHYBaHHSI YPaHOBOTO MACHBY,
JOBKHHH OYHMCHOTO Tpoc- A€ WITPHXYBaHHAM BIJI3HAYEH] IIapu pyAd, IO BinOuBa-
Topy KamepH IOTHCSI 332 OJIMH MacOBUN BUOYX 3T1IHO HyMepallii

Y 4derBepTOMYy po3aijii «AHaJI3 CTIMKOCTI MACHUBY, 1110 OTOYYE OYUCHY KaMepy»
OMMCAHO XapaKTep 3MIHU MapaMeTpiB pyMHYBaHHS MacuBY PyAU 3a PAaXyHOK HOro
CTIMKOCTI MIpH pi3HIA JOBKMHI Kamepu. Bcranosneni po3mipu it popma obmacreit imo-
BIpHUX pyHHYBaHb HaBKOJIO OYHMCHUX Kamep. BusiBieHo, 1m0 pyiiHyBaHHS B MacHBi 3a-
JIeXAaTh BIJ MICIIS 3HAXOXKEHHS BIIOMBaHUX 1IapiB y kamepi. L{e 103B0i1I0 BCTAHOBUTH
3aKOHOMIPHOCTI BIUTUBY OYMCHOT'O MPOCTOPY HA BEJIMYUHY PYHHYBaHb y MAacuBi, 1, K
HACJIJIOK, panioHanizyBaTu napamerpu bIIP 3 ypaxyBaHHsSM MicuenosoxeHHs OypoBUX
rOpU30HTIB y Ojiomi. BcTaHOBIIEHO, 1110 BIUIMB OYKMCHOTO IIPOCTOPY IPH BiAMpaItOBaHHI
60% 3amaciB KaMepH csirae CBOIX MaKCUMAaJIbHUX 3HAYeHb Ha OypOBUX TOpU30HTaX 2, 3 i
4, a nnst ropusoHTy 5 — micnst 80% BianpairoBaHHs 3amnaciB. PIBHSHHS 3a1€KHOCT1 pyH-
HyBaHb Mae Burisin U = al® — bl + cl.— d, ne xoeditienT a, b, ¢ 1 d 3MIHIOIOTHCS Bij-
MOBITHO 0 OYpOBUX FOPU3OHTIB. 3a pe3ysibTaTaMU TEOPETUUHUX JTOCIIHKEHD OJIepyKaHa
dbopmyIa, 10 ONMKMCY€E PYHHYBAHHS MAacHBY 3aJI€KHO B PO3MIpIB OYMCHOI KaMepH s
OKpeMHUX OypOoBUX TOpPH30HTIB. Jlochi/keHO SIKiCHYy KapTHHY aedopMariiil, ki MOIu-
PIOIOTBCA 10 BCIM MOTYXHOCTI MOKJIaay, IO CBIAYUTH PO MOXIIMBICTh ONTUMAJIBHOTO
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n000py BIJACTaH1 MK KIHIIMUA CBEpAJIOBUH. [Ipu BcTaHOBIEHH] 3aI€KHOCTI MIXK JITHIEIO
HaliMEHIIOro onopy W i BIZICTAHHIO MIX KIHIISIMH CBEPIAJIOBUH @ OyB BU3HAYEHUN YTOU-
HIOIOUMH KOe(DILIE€HT JJIs MOKA3HUKA 30JIMKEHHS 3apsiIiB, SIKHH KOPEIIOEThCS Y MEKax
30% Bix 6a30BO1 JIiHIT HAMMEHIIIOTO OMOPY JUII KOHKPETHUX TOPU30HTIB M OKPEMUX BisiI
CBEpJIOBUH, 1 Mae€ Burian a = (1,0 — 1,3) Wm'.
3a pe3yapTaTaMy HaTypHHX
JOCIIPKEHb  TpoLiecy  BIIOIMKHK
pyau 3a mepiof BIIMPAaLIOBaHHS
3araciB OYMCHUX KaMep BCTAHOB-
JIEHO, IO 3MiHA TpaHyJIOMETpHY-
HOTO CKJaJay TIPChKOI MacH, IO
BUITYCKA€ThCs, 3MiHa BUTpatr BB 1
3ac00iB 1HII[IFOBaHHS Ha BTOPUHHE
MOApPIOHEHHS 3aJIeKUTh BIH Ha-
‘,."R IIPY’KEHOI'0 CTaHy MAacuBY. Pg-
3ylbTaTA TMPOMUCIOBUX  JIOCII-
a JOKEHb BIUIMBY OYMCHOTO TPOCTO-
py Ha BUTpPATH BTOPUHHOTO TIO-
> OpiOHEHHS 1 BHUX1J Heradapury
MOKa3aJy, 10 BOHHU I1HTECHCHUBHO
3HWXKYIOThCS Tipu 60 — 75% Biam-
parbOBYBaHHS KaMEpPHOTO 3aracy
1 3MEHIYIOThCSI MPU JOCATHCHHI
KaMepol MPOEKTHUX PpPO3MIpIB.
Pe3ynbpTaroM mpoMUCIOBUX AOCTIIKEHb € OTPUMaHa CTEINEHEBA 3aJIEKHICT, 1110 OMHUCYE
3MiHYy BUTpaT Ha BTOPUHHE MOJAPIOHEHHS 3aJIC)KHO BiJl pO3MIPIB OUUCHOTO MPOCTOPY Ka-
Mep, 10 Ma€ BUTISI: Ay =— ald + bl,> — cl+ d.
CdhopmynboBaHO METOAMKY YIOCKOHAJICHHs napameTpiB pyrinyBanus HJIC macu-
BY Py B IICBHUX 00JIaCTSIX OYMCHOI KamepH (puc. 8).
1. JIHO 3apsnis 3 ypaxyBauusm H/IC MacuBy onucyeTbest piBHSIHHSIM, M

WO_ :]{H.Co.d.A.é‘.k:’

ne k. — xoedinient BBy H/IC na JIHC, sikuii BpaxoBye 3HEMIHEHHS MAacHUBY PYyAU
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Imubuna pyiiHyBaHbL pYTHOTO MacHUBY, M

f=)
k=)

ol..Tas 43 Tus 50 55
JlorKHHA KaMepH, /K, u

Puc. 8. I'pacdiune BU3HAUCHHS YTOYHIOIOUHX
koedinieHTiB Wi a Big HJIC macuBy B okpeMo
BU3HAUCHHX IIapaxX YPAaHOBOTO MAaCHUBY PyIx

3a pe3yibTaTaMu TCOPETUYHUX, JTA0OPATOPHUX 1 MPOMUCIOBUX JOCIIKEHB (puUC. 8)
k) =-0,0067-1; + 0,015- l,f + 01517-1, + 1,09.
2. Bizmcranb M KiHISIMU cBep/yu10BUH 3 ypaxyBanuaMm HJIC macuBy, M
a, =W -m-k,

ne k. — xoedinient BBy HJIC Ha BiacTaHb MiX KiHIIMH CBEp/IOBHH, SIKHH Bpaxo-

BY€E 3HEMIITHEHHSI MACHUBY PYIH 32 PE3yJIbTaTaMi TEOPETUIHHX, JTA0OPATOPHUX 1 TTPOMHU-
CJIOBUX JOCIIKEHB (puc. 8)

k& =-00033-1; + 0,02-If ++ 00133-7, + 1,02,
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OO6rpynToBano parioHaidbH1 napamerpu JIHO 3apsaiB 1 BiacTaHi Mk CBEpIJIOBUHAMU
npu pyWHYBaHHI MAacCHBY ypaHOBUX pyad B yMoBax ImaxTd «CMOJIHCHKay
HIT «Cxinl'3K», a came 36inbmensas JIHO (W) Bimnocno 6azoBoi y 1,3 — 1,5 pasu Ta
30UIBIIEHHS BiJCTaHI MK cBepjyioBuHamMu y 1,2 —-1,4 pasu s 3-ro, 4-ro Ta
5-ro OypoBUX FOPU30HTIB MPH BiAmpalroBanHi 78 % 3amaciB kamepu. BukoHano pospa-
XYHOK €KOHOMIYHOT JOUIIBHOCTI 3aIPONIOHOBAHUX TEXHOJOTIYHUX PILIEHb Y MOPIBHSAHHI
3 0a30BMM BaplaHTOM, L0 CTAHOBUTH OM3bKO 590 THC. TPH B PO3paxyHKY Ha OJIHY OYU-
CHY Kamepy 3 cepeaimu po3mipamu 20x70x55 m (B ). BusHaueHO 3aKOHOMIPHOCTI
nowmupeHHs aedopmauiidi abo pyiiHyBaHb y MacuBl. MeTo/IMKa BU3HAUEHHS TapaMeTpiB
pYHHYBaHHSI YPaHOBOTO MAacHBY 3allpOMOHOBAHA Ta Y3ro/KeHa Jisl maxTtu « CMOTiHCh-
ka» JIT «Cxial'3K» ¥ Bunani pekomenaauii A yrouneHHs: napametpis bIIP ans ymoB
BAT «3amnopizekuii 3amizopyaauii kom6iHaT» (BAT «33PK»). OTprimano mo3uTHBHE
pimennst Big JIT «YkpaiHChKUi IHCTUTYT MPOMHUCIIOBOI BiacHocT» 22.01.2013 p. mpo
BHJIauy MAaTeHTy YKpaiHu Ha KOpUCHY Moenb 3a 3asaBkoro Ne U20121212133 «Cmnocid
BUI00YBAaHHS KOPUCHUX KOIMAJIWH OYpPOIIIPUBHAM METOJIOM» JUIsl YMOB BIAMpAaIfOBaH-
HSl yPaHOBUX TOKJIAAIB YKpaiHU MiJ3eMHUM CTIOCOOOM.

BUCHOBKH

VY muceprariii, MO € 3aBEPIICHOI0 HAYKOBO-IOCIITHOIO pOOOTOIO, BUpIIIECHA aK-
TyaJlbHa HayKOBa 3ajaya, [0 HOJSrae y po3poOIll pamioHANbHHUX MapaMmeTpiB pyHHy-
BaHHSI YPAaHOBMICHOTO MacUBY 3 ypaxyBaHHSIM HampyXeHO-AeQOpPMOBAHOTO CTaHy, BU-
KJIMKaHOTO BIUIMBOM OYMCHHUX poOIT y kamepax. Lllo 103BOAUTH MIABUIIUTH TEXHIKO-
€KOHOMIYHHMX MOKa3HUKIB pO3pO0KH 1 Oe3nexku OyponigpuBHUX pOOIT MpU pyHHYBaHHI
YpaHOBHX py[ mig3zeMHUM criocoooM B ymoBax JIT «Cxial 3K».

OCHOBHI HayKOBl1 W MPaKTH4YHI pe3ydbTaTU OOIPYHTYBAHHS PalllOHAIBHOIO CIIO-
coOy BIIOIMKM €KCIUTyaTalllfHUX CBEPJJIOBHUH Y 30HAX BIUIMBY OYMCHOTO MPOCTOPY Ka-
Mepu 3 ypaxyBaHHsaM HJIC macuBy nosisiratoTs y HaCTYITHOMY:

1. BcranoBneHno po3mipu i popmy obiacTelt IMOBIpHUX PyWHYBaHb HABKOJIO OYH-
CHUX Kamep. BusiBieHo, 110 pylHyBaHHSI MacCUBY 3aJIe)KaTh BiJl MICIIS 3HAXOHKCHHS BiJI-
OuBaHux mapiB y Onori. Lle 103BONMIO BU3HAYUTH 3aKOHOMIPHOCTI BILUTUBY OUYMCHOTO
MIPOCTOPY Ha BETMYMHY PYWHYBaHb Y MAaCHBi, HA OCHOBI SIKUX PalliOHATI3yBaTH Mapame-
Tpu OypOMiAPUBHUX POOIT 3 ypaxyBaHHIM MICLETIONOKEHHS OypOBUX TOPU30HTIB 11010
KaMmepu. BcTaHoBIEHO, IO BIUIMB OYMCHOIO MIPOCTOPY MpH BiampartoBadHl 60% 3anaciB
KaMepH JI0CATAE CBOiX MaKCHMAaIbHHUX 3HAa4YeHb Ha 2, 3 1 4 OypoBUX TOpU30HTAX IIOJIO
BIJIKATOYHOTO, a JIJIsl TOPU30HTY 5 — micist 80% BiAmpalroBaHHs 3amaciB.

2. JlocaiakeHo sKiCHY KapTHHY Aedopmaliiif, ki NOMMPIOIOTHCA MO BCIA MOTYX-
HOCTI MOKJIaay Ha 6a31 MeToay J1abopaTOPHOTrO MOJEIIOBAHHS HA €KBIBAJICHTHUX MaTe-
plajiax, 10 TOBOPUTH MPO MOXKIUBICTH ONTHUMAJIBHOrO JOOOpY BIACTaHI MK KIHISIMU
cBepioBuH. [Ipu BcranoBneHH1 3anexxHocTi Mk JIHO 3apsiB cBEpASIOBHH 1 BiJICTaH-
HIO MK KIHISIMU CBEPJUIOBUH, OyB BU3HAYEHUH MTONPABOYHUM KOSHIIEHT JIsl TTOKA3HH-
Ka 30JMKeHHS 3apsiiiB, KU KopemtoeThes B Mexax 40% Big 6a3oBoi JIHO anisa koHkpe-
THUX TOPU30HTIB 1 OKPEMUX BislI CBEPAJIOBHH, 1 Ma€ Burisim a = (1,0 — 1,4) - W-m'.

3. 3a JOMOMOT0K0 HATYPHHUX JOCIIHKEHB MPOIIECY BIOINKKM PYIU 3a Mepio BiJI-
paIfoBaHHs 3araciB JTOCIIHPKYBaHUX OYHMCHUX KaMmep BCTAaHOBIIEHO, IO 3MiHA TPaHyJIo-
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METPUYHOTO CKJIaay TIpChKOi MacH, 10 BUIIyCKAaeThCA 3 Kamep, 3MiHa BUTpat BP 1 3aco-
O1B 1HIIIIOBaHHS HA BTOPUHHE TOJIPIOHEHHS 3aJIEKUTh BIH HAIIPYKEHOT'O CTaHy MAaCHUBY.
OtpuMana KyOiuyHA 3aJIEKHICTh, IO OMHUCYE 3MIHY BUTpAT HA BTOPUHHE IMOAPIOHEHHS
3aJICXKHO BiJ] pO3MIpPIB OYMCHOTO MPOCTOPY KaMep.

4. BUKOHAHO €KOHOMIYHUI PO3PAXYHOK JOLUIBHOCTI PO3POOJEHUX TEXHOJOITY-
HUX pillIeHb, 5K y TOPIBHSAHHI 3 0a30BUM BapiaHTOM, OuIbIn edektuBHI Ha 15— 20 %.
Bu3HaueHO 3aKOHOMIPHOCTI MOIIMPEHHS PYWHYBaHb B ypaHOBMICHOMY MacuBl. Meto-
nuka BuzHadeHHs JIHO Ta BijcTaHi Mk CBEpAJIOBHHAMHE OyJjia 3alpoOIIOHOBaHA Ta Y3r0-
moxeHa juist maxtu «Cmoninebkay 1T «Cxial 3K» y 2012 poui ta ayis BAT «33PK» Bu-
JlaH1 pekoMeHaallli st yrouneHHs mapametpis BITP.

OCHOBHI 10JIOKeHHS i pe3yJabTaTH AMcepTalil OmMy0JiKOBaHI B HACTYIIHHX
podorax:

1. T'ipuuuopyana copaBa Ykpainu B Mepexi I[Htepner [Tekct]: moBiiHUK /
0.€. Xomenko, M.M. Kononenko, /[.B. Mansues., O.b. Bnaguko. — [1.: [lepxaBHuit
BH3 «HI'Y», 2011. — 288 c.

2. Manbues, J.B. Kpemnnenue noaroroBUTenbHbIX BEIPA0OTOK BOJIU3M BBIPAOO-
TaHHOTO MpocTpaHcTBa *x)enezopyaHon maxtel [Tekcr] / O.E. Xomenko, J[.B. Mab-
ueB, M.H. Kononenko // HaykoBuii Bichuk HI'Y. —2005. — Ne 3. - C. 5 - 7.

3. Mambnes, [.B. Texnonoruss ounucTHBIX pabOT B 00JACTAX OXPAHHBIX IIEJIU-
KOB, Pa3rpyKEHHBIX BbIPaOOTaHHBIM MpocTpaHcTBOM ImaxThl [Tekcr] / Xomenko O.E.,
Mansnes J1.B., AABopckuii B.H. // Haykoswuii Bicauk HI'Y. — 2005. — Ne 7. — C. 22 — 25.

4. Mansues [[.B. K o60ocHOBaHMIO paliMOHANBEHON TEXHOJIOTUU OYPOB3PHIBHBIX
pabot B ycrnoBusx maxT ['TI «Boctl'OK» [Tekct] / O.€. Xomenko, JI.B. Mansies //
Hayxosuii Bicauk HI'Y. —2005. — Ne 10. — C. 3 — 6.

5. Mamnsues, J.B. Ornsa cBiTOBOro puHKy OypoBOi1 Ta HaBaHTAKyBaJIbHOI TE€X-
HIKM 17151 po3poOku pyaHux poposuil [ Teker] / O.€. Xomenko, M.M. Kononenko, /1.B.
Mansues // Haykosuii Bichuk HI'Y. —2005. — Ne 12. - C. 5 7.

6. Manbues, [[.B. ®i3uuHe MojeN0BaHHS CTaHY MAacHUBY, SIKM BMIILYE OUMC-
HUN npocTip, mo 30ubmyeThes [Tekct] / O.€. Xomenko, [[.B. Manbues // HaykoBuii
BicHuk HI'Y. —2013. —Ne 2. - C. 11 - 18.

7. Mamnbues, J[.B. PecypcocOeperaromiasi TeXHOJIOTHUsSI OyPOB3PHIBHBIX padOT B
ycinoBusix BatyTtunckoro ypanoBopyanoro mectopoxkiaenus [Tekct] / O.E. Xowmenko,
J1.B. Manbies // HaykoBuii Bicauk HI'Y. —2007. — Ne 1. — C. 13 — 16.

8. Mausrues, [I.B. YcoBepiieHcTBOBaHHE TEXHOJIOTHH OYUCTHBIX padOT BO BTO-
puuHBIX Kamepax B ycnoBusax IOxxno-bemozepckoro wmecropoxaenust [Tekcr]| /
M.H. Kononesnko, /[.B. Mansnes // Haykosuii Bicauk HI'Y. —2008. — Ne 5. — C. 29 —31.

9. Manbues, JI.B. O0rpyHTyBaHHsI pallOHAJIbHUX MMApaMETPiB TEXHOJIOTI] BHU-
noOyBaHHS 3ami3HUX Py 3 oxopoHHuX imukiB [Tekct] / O.€. Xomenko, J[.B. Mab-
ueB, M.M. Kononenko // MixH. HayK.-TexH. KOH}. «Dopym ripaukiB-2005». — Hin-
ponerposcek: PBK HI'Y. —2005. - T.3. — C. 150 — 156.

10. Mansues, J.B. Ilytu pecypcocOepexkenus npu A00bIue KEJIEe3HbIX U ypaHO-
Beix pya B Ykpaumne [Tekcr] / O.E. Xomenko, A.b. Buagwixo, JI.B. Mainb1es,
M.H. Kononenko // MixH. HayK.-TexH. KOH(D. «DopyM TipHUKIB-2006%». — J[HIIpOIeT-
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poscbk: PBK HI'Y. —2006. — C. 122 — 124.

11. Manbies, JI.B. DddekTuBHOCTS yueTa pa3rpy>K€HHOCTH MacCHUBa B Kperie-
HUUW HapE3HBIX BRIPA00TOK Ha maxTax 3A0 «3amopoKCcKuil )Kene30pyaAHbIi KOMOUHAT
[Texcr] / O.E. Xomenko, M.H. Kononenko, JI.B. Manbies / MixH. HayK.-TeXH. KOHQ.
«CTanuii po3BUTOK rPpHUYO-METaNypriiiHoi npomucioBoct». — Kpuswuii Pir, 2006. — C.
27-3l1.

12. Masnsues, [[.B. CoBepuieHCTBOBaHME TEXHOJOTHM IPOBEICHHUS HAKIOHHOTO
BCIIOMOTATEIILHOTO KBepIiara mo oco6o kpenkum nopoaam [Tekcr] / B.I1. Jlazypenko,
J1.B. Mansues, B.B. Kopntomenko, M.H. Kononenko // I MixH. HayK.-IpakT. KOHQ.
«IIIkona miazemuoi po3podku» 17 — 22 Bepecus 2007 p. — C. 166 — 171.

13. Mansbues, [.B. M3yueHnue HanpsikeHHO-1e()OPMUPOBAHHOTO COCTOSTHUS Mac-
CHUBa ypPaHOBBIX PyI TepMmoauHamudeckum metoaom [Tekct] / JI.B. Manbnes // 111
MixHnap. HayK.-1ipakT. KoH(. «IlIxona miazemHoi po3podku» 13 — 19 Bepecus 2009 p. —
C. 600 - 614.

14. Manbues, /[.B. Ucnons3oBanne coBpeMeHHBIX Internet-TexHOJIOrWil B MOMy-
asipusanuu ropuopyaHoro nena Ykpaunsl [Tekct] / O.E. Xomenko, M.H. Kononenko,
J.B. ManbneB, A.b. Brnagsiko // III Mixnap. Hayk.-mipakT. koH®. «IlIkona migzeMHoi
po3podku» 13 — 19 Bepecus 2009 p. — C. 589 — 593.

15. Mansries, J[.B. PecypcocOeperaromiasi TexHOIOTHS OypOB3pPBIBHBIX pPabOT
IpU OYMCTHOM J00BIYHM HA ypaHOBBIX pyaHukax Ykpaunsl [Tekcr] / JI.B. Manbues //
IV Mixnap. Hayk.-nipakT. koH(. «Illkona migzemHoi po3podku» 12 — 18 Bepecus 2010
p. —C. 290 — 295.

16. Manbues, [{.B. YcoBepiieHCTBOBaHUE TEXHOJIOTUU OYUCTHBIX padOT B Iep-
BUYHBIX Kamepax B ycioBusax Baryrtunckoro mectopoxaenus [Tekct] / [1.B. Manbiies,
N.A. KoBanesckas // MexayHap. GopyM-KOHKYpPC MOJOABIX yueHbIXx 20 — 22 ampens
2011 r. «IIpobnemsl Henponosib3oBanusy. — Cankt-IletepOypr, 2011. — C. 91 — 93.

OcoOucTuii BHeCOK 3100yBaya B po00TH, OmyO0J1ikOBaHi B CHIBABTOPCTBI:
[1 —14, 16] — noOip indopmanii Ta HamUcaHHS PO3ALTIB; [2 — 8] — BUKOHAHHS 1 aHAII3
pe3yNbTaTiB eKCIIepUMEHTIB; [3, 4] — moOynoBa aiarpam ta rpadikis; [16] — BUKOHAHHS
PO3paxXyHKIB i OTPUMaHHS 3aJI€KHOCTEN BIUIMBY PO3MIPIB MEPBUHHOI OYUCHOI KaMepu
poOiT Ha mapameTrpu BIIP.

AHOTANIIA

Maabues J.B. «O0rpyHTyBaHHS MapaMeTpiB OypoIiIpUBHUX POOIT P PYHHY-
BaHHI MacHBY ypaHOBMICHUX pya». — Ha nmpaBax pykornucy.

Hucepraiiss Ha 3700yTTS HAYKOBOTO CTYIEHS KaHAMJATa TEXHIYHMX HAyK 3a
cnemianbHicTiO 05.15.02 — [ligzemnra po3poOka poaOBHIN KOPUCHUX KomaiuH. Jlepxa-
BHUI BUIIUN HaBYAbHUN 3akiaj «HamionansHuil rippuduii yHiBepcuteT», JHinporne-
TPOBCHK, 2013.

3axXUIIAlOThCS PE3yIbTATH TEOPETHUYHUX 1 €KCMEPUMEHTATBHUX JOCIIKEHb 3
pPO3pOOKH HOBHX MapaMeTpiB OypoOIIIpUBHUX POOIT MPU PYWHYBAHHI YPaHOBMICHHX
Pyl IpY BIANPALbOBYBAHHI POJOBUIIA MIJ3€MHUM CIIOCOOOM B YMOBax BaTyTiHCbKOTO
ponosuiia maxtu «CmomiHckay I «Cxinl 3K».

OOrpyHTOBaH1 Ta OMUCaHI METOAM AOCHikeHb Jyis BuzHaueHHs HJIC macuBy
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JUIsL OTOYYIOYOTO MAacHBY HAaBKOJIO OYHCHUX Kamep. Po3poOieHa MeTouka BUKOHAHHS
TEOPETUYHHUX JIOCIHIJKEHb 32 JJOMOMOI0I0 TEPMOJUHAMIYHOTO METO/1A, /ISl IPOBEACHHS
(GI3UYHOTO OCTIKEHHS — MOJISIIOBAaHHS Ha €KBIBAJCHTHHUX MaTepiajiax, JJIsl POBe-
JICHHS IPOMUCIIOBHUX JIOCII/KEHb OyB 00paHUil METO] 3 BUKOPUCTAHHIM MapKIIeHaep-
CBKHMX 3MOMOK.

3 ypaxyBaHHSM 3MIHU HaIPy>KEHO-A€(POPMOBAHOIO CTAHY MACHBY, SIKUW BMILLY€E
KaMepy, OTpuMaHi 301nbiyroui koedinienT ansa suznadensns JIHO no 1,5 pasis Ta Bi-
JICTaH1 MK CBepuioBUHaMu 110 1,4 pasu, 7151 cepeiHbOi YaCTUHU KaMepu Tipu — 78% ta
OubIIe Bif 11 MPOEKTHUX po3MipiB. BU3HaueHi 3aKOHOMIPHOCTI MOIIUPEHHS Aedopma-
1l 1 pyliHyBaHb y MacuBl. AJICKBaTHICTb 3aKOHOMIPHOCTEH MIATBEPKEHA 3a]I0BLIb-
HOIO 301KHICTIO Pe3yJIbTaTiB, OTPUMAHUX TEPMOJMHAMIYHUX METOJIOM, METOJOM MO-
JICTIIOBAHHS HAa €KBIBAJIGHTHUX MaTepiajiax 1 METOJIOM MapKIIeHIepChKIX 3HOMOK.

3anporoHOBaH1 TEXHOJIOTTYHI PIIIEHHS 3 palfioHami3alii BeIeHHs OypoIiIpuB-
HUX POOIT 1 KOHKPETHI 3MIHU KOHCTPYKTHBHHUX MapamMeTpiB €JIEMEHTIB pO3TalllyBaHHs
BisiJIa CBEP/IJIOBUH y Kamepi. Peanbanii ekoHomMiuHMi eekT ckiaB 597 TUC. TPH HA Of1-
HY OYHCHY KaMepy CepeaHIX pPo3MIpiB.

Pesynbratu mocmimkeHHS MOXKYTh OyTH BUKOPUCTaHI1 HE TUTbKH Ha maxTti «Cmo-
miackas» 1 «Cxinl 3K, a Takox it Ha 1HIIUX IIaxTax, sSKi BUIOOYBalOTh YPaHOBMICHI
pyIH, IO 3aJSTal0Th B albOITUTAX 3 KOE(IUIEHTAMU MINHOCTI pyJa 1 MOpiJ B MEkKax
12 — 18 3a mkanoro mpod. M.M. IIpoton’sikoHOBa.

Knrouoei cnoea: napamerpu OypomiipuBHUX POOIT, HANpPyKeHO-IehopMOBaHUI
CTaH, TEXHOJIOT1sl BUIOOYTKY Py/H, MapaMeTpu CUCTEM PO3POOKH, TPAHYJIOMETPUUHHMA
CKJIaJl, TIPHUYUN THUCK, (DI3UYHE MOJEIIIOBAHHS, €KBIBAJICHTHI MaTepiaid, TEOPETUUHE
MO/ICJIFOBAHHS.

AHHOTALMS

MauasbneB JI.B. «O6ocHoBaHME MapaMeTpoB OypOB3PBIBHBIX pabOT mpu pa3py-
LIEHWH MACCUBA ypaHOCoAepKamux py1». — Ha mpaBax pykonucu.

Juccepranys Ha COMCKAaHME HAYYHOM CTENEHU KaHAUAAaTa TEXHUYECKUX HAYK I10
cnermanbHocT 05.15.02 — Tlomzemuast pazpaboTka MECTOPOKACHHUM TOJE3HBIX HUCKO-
naeMbiX. ['ocymapcTBeHHOE Bhiciiee ydeOHoe 3aBeneHue «HammoHanmbHBIN TOpPHBIN
YHUBEpPCUTET», [[HenponeTpoBek, 2013.

3alMIIAKTCs PE3yNbTaThl TEOPETUYECKUX M IKCIEPUMEHTAJIBHBIX HCCIENI0Ba-
HUH 10 pa3pabOTKe HOBBIX MApaMETPOB TEXHOJIOTMHU Pa3pyLIEHUs YPaHOCOAEPKAIIUX
Pyl IpH OTPA0OTKE MECTOPOXKACHHSI OJI3EMHBIM CIIOCOOOM B YCIOBHUSX BaTyTHHCKOTO
MecTOpokaeHUs maxThl «CmonmHCcKas», ['TI «Boctl'OK».

[IpumeHeHa MeTOAMKAa W pacyeTHash CXeMa aHAJIUTHYECKOrO MOJEIMPOBAHUS
TEPMOJIMHAMHYECKHUX MPOLIECCOB B PYJIHOM MAacCHMBE BOKPYI OUHCTHOI'O IPOCTPaHCTBA
kamepsl. i npoBeneHus: PU3NYEcKoro uccieqoBanus OblUl BBIOpaH METO1 MOJIETUPO-
BAaHMS HA DKBUBAJICHTHBIX MaTepHaiax, B KOTOPOM COCTaB CMECU MO CBOUM CBOWCTBaM
HKBHUBAJICHTEH aibOuThTaM. JlJis TpOBEIEHUS TPOMBIIUICHHBIX HCCICIOBAHUM OBbLI
BbIOpaH U MOAPOOHO OMMCAH METO] MOJAEIUPOBAHHUS C UCIIOJIb30BAaHUEM MapKuieiep-
CKHUX ChEMOK.

B nmuccepranuu npenctaBieHbl pe3yabTaThl TEOPETUUECKOIO UCCIEA0BAHUS, KO-



17

TOPBIE MMOKA3bIBAIOT YBEJIUYEHUE PAAUAIbHBIX HANPSHKEHUN BOKPYT OUHMCTHOW KaMephl
B IIpoliecce ee OTPaOOTKHU U MOSBJICHUE BEPOSATHBIX 30H pa3pyLICHUs B pyJIHOM MacCH-
Be. MTorom maGopaTOpHBIX MCCIEIOBAHUN SIBIISIOTCS KOHKPETHBIC BEIMYHMHBI aedop-
MalMii B MaCCUBE B 3aBHUCHUMOCTH OT JIJIMHBI KaMephl, PU MOCTOSHHOM T1yOnHEe oTpa-
0oku 3amacoB (s rayoun 460 — 550 m). B n1abopaTOpHBIX YCIOBUSAX JOKa3aHO, YTO
00JaCTH pa3pylIeHUs] MacCUBa MOJIENIM PAa3BUBAKOTCSA HE PAaBHOMEPHO MO BCEW BBICOTE
KaMephbl, a CKOHLIECHTPUPOBAHBI B CPEIHEN €€ YaCTU U OTYETIMBO NpOosBIAOTCS 0T 50 %
IPOEKTHBIX Pa3MEPOB MOJEIUPYEMOM KaMepbl U ONUCHIBAIOTCS CTENEHHOW 3aBUCHUMO-
cThi0. [lonmyyeHHbIe 1IaXTHBIE JaHHBIE MPOMBILUICHHBIX WCCIEI0BAHUIN TpaHyJIOMET-
PUYECKOr0 COCTaBa BBIITyCKaeMOW pyibl U3 0yioka u 3arpaT BB u cpeacTBs mHumupo-
BaHUs Ha IITPEKE BTOPUYHOrO JAPOOJEHUS MO3BOIMIA YCTAHOBUTH, YTO MPHU JAOCTUXKE-
Huu kKamepsl 80 — 90 % OT IPOEKTHBIX €€ pa3MepOB 3HAYUTEILHO CHUXKAETCSI TPAHYJI0-
METpPUYECKU cocTaB (IIPOLIEHTHAs JOJis CPEeIHEro pa3Mepa Kycka pylbl Oosee 1M B
nuametpe) 3a cuet npossienus HJIC B maccuse.

BrisiBIEHO, UTO C YBEIMYEHUEM JIJIMHBI KAMEPHI YBEIUYMBAIOTCS HANPSKEHUS U
nedopmalii B MacCMBE BOKPYT OYMCTHOM Kamepbl, YTO MO3BOJISET MPUMEHATh PAIlfo-
HaJibHbIE Mapamerpbl bBP mpu paspymennn ypaHoconepaiiero pyJIHOro MacCHBA.
Omnpenenen Ko3pGUIUEHT, YTOYHSIIOUINN TUHUIO0 HAMMEHBILIETO COMPOTUBIICHUS 3apsi-
0B B auanaszone 1,3 — 1,5 ot 6a3oBoi nipu ayuHe kamepsl 43 — 55 m ana 2-ro, 3-ro u
4-ro OypoBbIX TOpu30HTOB. OmpexnesieH KO3P(UIHUEHT, YTOUHSIOUIMN PaCCTOSHUE
MEXly KOHIIaMH CKBaXXHMH B auanazone 1,2 — 1,4 ot 6a30Boi npu ajiiHe Kamepsl 43 —
55 M ans 2-ro, 3-ro u 4-ro OypoBbIX rOpU30HTOB. [loTyUeHbl 3aKOHOMEPHOCTH pac-
npocTpaHeHus: aegopMaluuii U pa3pylIeHUid B MacCUBE OT JJMHBI Kamepbl. AJIeKBaT-
HOCTbh 3aKOHOMEPHOCTEH MOATBEPKIEHA YIOBJIECTBOPUTEIBHOU CXOJUMOCTBIO PE3YJlb-
TaTOB BCEX TPEX HCCIIECIOBAHMI; MOJYYEHHBIX TEPMOAUHAMHYECKUM METOJOM, METO-
JIOM MOJIEIMPOBAaHUSI HAa DKBUBAJICHTHBIX MaTepHalaX M METOJIOM MapKIIEHIEPCKUX
CbeMOK. Pacxok/ieHne TeOpeTUYeCKUX U JIa0OpAaTOPHBIX 3HAYCHHUM pa3pylleHUs KOH-
Typa OYHCTHBIX BbIpaOOTOK coctaBmwio 10,4 —13,7% u morpemnocts a0 14,2% mpu
MIPOMBITIUICHHBIX WCCJIEIOBAHMUSIX B CPABHEHUU C TCOPETUUYECKUMH U JaOOPATOPHBIMU
UCCJIEI0BAHMSIMM.

[TpenoxkeHbl TEXHOJOTMYECKHUE PEIICHMS MO palMOHAIM3alMU BeACHUs Oypo-
B3PBIBHBIX PaOOT ¥ KOHKPETHBIC N3MECHECHHSI KOHCTPYKTHUBHBIX MTapaMETPOB JIEMEHTOB
pacnoJIoKEHHUsI Beepa IKCILTyaTallMOHHBIX CKBAKUH B KaMmepe. PeanbHblil 3KOHOMMYE-
ckuil a3dext coctaBus 597 THUC. TPH B MEpecUETe HA OJIHY YCPEIHEHHYIO OYUCTHYIO
Kamepy ¢ pazmepamu 20x70x55 M (IxBX ).

Pe3ynpTaThl HccneqoBaHUs MOTYT OBITh MCIOJB30BaHbl HE TOJBKO Ha IIAXTE
«Cmomunckas» [Tl «BoctI'OK», HO 1 Ha m1axTax, KOTOpble HOOBIBAIOT YPaHOCOEP-
JKalllue pyJibl 3aJieraeMble B albOUTUTaX C HESBHBIM pa3/ielIeHUEM MEXAY pylaMu U
NopoJaMu JIeKauero U BUCAYEro OOKOB M KOA(P(UIIMEHTOM KpPETOCTH Py U MOpOJ B
nuarazone 12 — 18 o mkane npod. M.M. IIporoabsikoHoBa.

Knioueevie cnoea: mapamerpsl  OypOB3pBIBHBIX  pabOT, HANPSKEHHO-
ne(OpMUPOBAHHOE COCTOSIHUE, TEXHOJIOTHS JOOBIYU PYyAbl, TapaMeTPhbl CUCTEM pa3pa-
OOTKH, TpaHyJIOMETPUYECKUN COCTaB, TOPHOE AaBJICHUE, (PU3NUECKOE MOJEIUPOBAHHE,
HKBHUBAJIEHTHBIE MAaTE€PUAJIbI, TEOPETUUECKOE MOJEITUPOBAHHUE.
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ANNOTATION

Dmitry Maltsev “Blast-hole drilling parameters justification during destruction
of massif that contains uranium ore” — The manuscript.

Dissertation of Candidate of technical sciences on specialty 05.15.02 — Under-
ground mining of mineral deposits. State higher educational establishment “National
Mining University”, Dnipropetrovs’k, 2013.

The results of theoretical and experimental studies of development new parame-
ters of blast-hole drilling during destruction of massif which contains uranium ore dur-
ing mining out the deposits by underground mining in the field Vatutinske on the mine
“Smolinska” SE “Eastern mining dressing plant” (SE “EMDP”) are defended.

Research methods had been justified and described for determining the strain-
stress state of the massif for surrounding massif around face chambers. Methodology
are developed to perform theoretical studies using thermodynamic method for conduct-
ing physical research - modeling on equivalent materials. The method using surveying
for the industrial researches had been chosen.

Take into account the changes in the stress-strain state of the massif that contains
the face chamber, increasing coefficients are obtained for determining line of minimal
resistance to 1.5 times and the distance between the holes to 1.4 times the middle part
of the chamber in 78% or more than project dimensions of face chamber. Patterns of
deformation law spreading and destructions in the massif had been identified. Adequa-
cy patterns are confirmed by satisfactory convergence of the results obtained by ther-
modynamic method for modeling on equivalent materials and methods of surveying.

Technological solutions for rationalization of blast-hole drilling and concrete
changes in the design parameters of the elements of location network holes in the
chamber had been proposed. The real economic effect had amounted to 597 thousand
UAH for one face chamber of medium size.

The results of researches can be used not only in the mine “Smolinskaya” SE
“EMDP” and in other mines that obtain uranium ore, lying in albitites with coefficients
strength of ores and rocks within 12— 18 based on a scale of prof. MM Pro-
todyakonova.

Keywords: blast-hole drilling parameters, the stress-strain state, ore extraction
technology, mining methods parameters, grain-size structure, rock pressure, physical
modeling, equivalent materials, theoretical modeling.
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