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0.l Xyaoneii', B.B.3aspaxuH’, B.1. /BaLLEHKO?

OCOBEHHOCTU MPOABNEHUA BbIEPOCOOMACHOCTU YTOJbHbIX
NNACTOB MPY YBEJIMHEHWW MMYBUHbI PA3PABOTKU

"MIHCTUTYT doU3nKY rOpPHBIX NPOLECCoB HAH YkpauHbl

ZﬂOHeL\KMVl HaLUOHaNbHbIA TEeXHNYECKUA YHUBEPCUTET

B pabome paccmompena 2unomesa 6IUANUA 2nybunyl paspabomxu Ha eeldpocel yeni U
easa. Ilpuseden u NpOAHANUSUPOBAH CIMaMUCIUNECK Uil Mamepuail no GHe3anHvlM 6bl-
Gpocam yens u 2asza 3a NOCNeOHuUe 60 nem. Onpedenennvie NePCHEKMUBLL ompabomxu
8bL6POCOONACHBLX Y2ONbHELX NIACMOE HA Gonvuiux enybuUHax.

Krrouensie cJoBa;: 100b4a yIIis, BHIGPOC yIilsl ¥ Ta3a, TUNoTesa, aHams, HccileIoBaHuA,
MPOTHO3

AKTyalbHOCTh JaHHON PabOTHI 0GycroBieHa TeM OOCTOSTENbCTBOM, HTO Ha
CeronEsANIHYH JeHb He CYIECTBYET €UHOr0 MHEHUS 1O I0BOJy MHTEHCH(HUKA-
QUK OO BBIPOXKIEHUS Ta30AMHAMKYCCKUX spnenuit (I'JIS1) npu yBeNHICHUN
ry6uHBl pa3paboTKy YTOIBHBIX IIACTOB. Bompoc o BIMSHEE TIiyOHHEL paspa-
60TKH Ha TOTEHIHATBHYIO BEIOPOCOOTACHOCTS PACCMAaTPHBANICA B PasHOC BpeMs
B paGoTax Kak OTCHUECTBEHHBIX, TaK U HHOCTPAHHRIX yuenbix. 1IpobreMa 3Ta
AHANIM3UPOBANACh U M3y9alach C pasIHiHBIX [O3WIuUi, IS pEeIIeHUs pa3aud-
HBIX 3a]1a4, Pa3HBIMH IIOJIXOaMH ¥ METONIaMH, HO3TOMY pe3ybTaThl OTUX pa-
60T HE WMEIOT OJHO3HAUHEIX BEIBOZOB. ECTECTBEHHO, UTO HEBOIMOXHO B paM-
KaX OJHOMN paBoTHI POBECTHA ¥ IIOJBEPTHYTH TIIATEIBHOMY aHaIM3y BCe HCCIe-
JOBaHUS, TOCBAIICHHbIE TAHHOMY BOTIPOCY. CrnexyeT OTMETHUTB, YTO B IIpomecce
HCCTIeIOBaHAN BIMSHUS Ty OWHEI paspaboTKu Ha BO3HUKHOBCHUE I'J14, aganusy
TOABEPTaNoch CPaBHHTENBHOE HEOOMBINOE KOTHIECTBO IaxXTOIIaCTOB, MaKCHU-
MYM B TIpeenax HeCKOIBbKUX MPOU3BOACTBEHHBIX oObeMHEHNH. AHAIU3 MIpo-
BOJMICH B OCHOBHOM 0€3 y4eTa OCHOBHBIX FOPHOTEXHHHECKHX ¢axTopoB, a
JMEHHO: He BCErIa YUMTHIBAICS XapakTep BO3ACHCTBUL Ha YTOJIBHBIA MacCHB,
npemmecteytomuit [JUS; B mpouecce anasa He paccMaTpUBauCh pazHoo00-
pasHEIE TEOMEXaHMUECKHE YCTIOBAS BOSHUKHOBCHIA T JI51; He IpOBOJUIOCH pa3-
Nenenue u rpynmuposanne I IS, IPOMCITENIINX OTACIBHO B OYKMCTHBIX ¥ MOJI-
rOTOBUTENBHEIX 3a005X ¥ T.1.

B 70-X ToIax MpOLIUIOro CTONETHs B YHCIIE MPOHHX IMIIOTE3 OBUIO BBIIBUHYTO
TIpe/noNOXKeH!HE 06 YMEHBIIEHNH CHIIBI X 1aCTOTEI BHE3AIHLIX BEIOPOCOB YTl U
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raza Ha GOJBIIMX IIyOWHAX [1,2]. HauHas Tanoresa OCHOBBLIBATAach Ha aHaIU3e
COOTBETCTBYIONIErO CTATHCTHIECKOTO MATEpHaa. Tax Kak B ee 000OCHOBaHUHM HC-
[1OTb30BANMCH CTATHCTAYECKHE TAHHBIC O TIPOM30IIEIINX BHE3AMHBIX BLIOpOCAX
3a MEepUo ¢ 1953 1o 1986 rT., TO B 2010-2014 rr. 6BUIA IPOBEAEHB! JNONOJIHA-
TeNLHBIE CTATHCTAYECKHE MCCIEN0BaHUA TI0 HEKOTOPBIM acTeKTaM OTMEYCHHON
rumotessl [3, 4]. Tlpu npoBeACHUA HcCIeMoBaHuM OBUIO PacCMOTPEHO 2245 cny-
yaeB BHE3AMHBIX BBIOPOCOB YTIIA W rasa IpH BO3IEHCTEHI Ha 3007 BHIPAOOTKH
MEXaHHUECKHAM CII0CO00M 32 TIEPHOA C 1953 1o 2006 rr., mcxirogas I'JIA mpu co-
TpscaTeNIbHOM B3PhIBAHUH [5]. AHanu3y TaKKe HE TOBEPTAICH CITydan T, mo
KOTOPBIM OTCYTCTBOBAJM TOWHBIE JIAHHBIC O FOPHO-TEOTIOTMIECKHUX U IOPHOTEX-
HIYeCKUX YCIOBHSIX OTPabOTKH MIACTOB. B pa6otax [3, 4, 6] omxuM U3 pe3yIpTa-
TOB MPOBEICHHBIX JccieoBaHmil gBIseTcs rpaQyK M3MEHEHH KOJIMYeCTBa BbI-
6pOCOB TIPH YBEIHICHUH iy OuHEI paboT.

C uelIbio TIOATBEPKICHAA 1 00OCHOBAHHI [IOJIyYEHHBIX paHee pe3yibTaToB B
2014 T. 6BUTA MPOBEIEHB! HOMOIHUTEIBHBIC HCCIIeIOBAHMS, KOTOPBIE 3aKIIFOdd-
IHCH B TOM, UTO aHAJIW3 MPOH30MICAMIHX TJ151 Obut IpuBsi3aH K YPOBHIO JIOOBIIHN
yIiis Ha PasIUIHbIX rmy6unax pa3spaboTKH. JlaHHBIE O TOJOBOH 100bI4e ¥ TyOu-
Hax pa3pa0OTKM 38 PasHbIe NEPHOBI BpeMeHU OB IPEOCTABNICHEI ['maBHEIM
yIpaBIeHAEM CTAaTHCTUKH B Tlonemnkoit 06macTh, 6e3 HapyeHHA 3akoHa YKpau-
bl «O TOCYHAPCTBEHHOM CTATUCTHRED . :

PesybTaThl HCCIENOBAHUE [PECTABICHDI Ha pHC. 1, rae TPHUBENCHO obee
xonmaecTso BbIOpocoB B Jlonbacce H yIEIBbHOE KOJTMYECTBO BHIOPOCOB Ha 1 MITH. T
n066rau B JIOHEIKOH 00IacTH.
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Puc. 1. U3MeHeHune o0meTo U yAETBHOTO (#a 1 MyH. T JIOOBIYH) KOTMHECTBA BHE3aMHbIX
BLIOPOCOR B 3aBUCHMOCTH OT riryGUHBL BEIEHUs TOPHBIX pabot B Jlonbacce 1 N0 Nonen-

KOt 00J1acTH COOTBETCTBEHHO! — oblree KOIUHUECTBO BHIOPOCOB (Honbacc), —— —

KOJTMHECTBO BHIOPOCOB Ha 1 MITH. T no6erau (JloHeukas 06acTs)
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COmOCTaBHB Pe3yIbTaThl aHANM3a C JaHHEIMH OIyOIMKOBAaHHBIMY PaHEe MOK-
HO CIENaTh BHIBOX HE TONBKO O COCTOSTENLHOCTH BEIIBHHYTOM TWMIIOTE3BI 00
yMenpienns wucia ['JIS] npn yBenmdeHuy iy OHHEI pa3paboTKy, HO U O MOATBEP-
JIICHWH 3TOM THIOTE3HI IPAKTHKOM, KOTOpasi, KaK W3BECTHO, SABJAETCA KPUTEPUEM
MCTHHBL. EcTecTBEHHO, YTO YBENMUEHHE [IyOWHBI pa3paboTK| He TPUBENO (U HE
IpUBENET) K nonHOMy Tipekpamermro LIS, 0 4eM CBHETENbCTBYIOT TpAaruyecKue
nocnencraust IS mocnemmmx et (waxtel uM. K. Mapkcea, uM. A.A. CKOUMHCKO-
ro, «Komcomoren Jlonbacca» U T.1.).

Crmxenne uncna IS mpu yBenmdenun ITyOUHBI paspabOTKU OOBSCHACTCS
HHTeHCU(UKAIMEN TeOMEXaHNUECKHMX MPOLECCOB, NPOUCXOIAIIMX B ipu3aboi-
HOM 4acTH IuiacTa. JTo 0OCTOATENLCTBO IPUBOAUT K POCTY BEIMIMHBI OTXUMA U
30HEI Pa3rpy3KH, B KOTOPBIX, KaK H3BECTHO, I'JIS1 HE MPOMCXOAAT [7, 8,9].

BTOpBIM BaXHBIM PE3yIHTATOM JAHHOTO 3Tald HCCIeOBAHUM ObLTO YCTaHOB-
JIEHHe 3aBUCUMOCTHU CpelHell MOIIHOCTH BEIOPOCOB YITIA U Ta3a IPH yBEITHICHUA
Ty GuHBL paboT (puc. 2).
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Puc. 2. I3MeHeHHe cpeHel MOIIHOCTH BHIOPOCOB YTIIA M rasa MpH yBEIHHCHHH Ty bu-
HbI paboT

W3 IpUBENEHHBIX PE3YNBTATOB HMCCIENOBAHMA BHUIHO, HUTO C YBEIMHCHUCM
Ty 6uHEBl OTPaGOTKM IIACTOB CPEHSS MOIMIHOCT BEIGpOCOB MoBEImaeTcsa. O0Bb-
ACHSETCSI 3TOT (BaKT, IPEXKIE BCETO TEM, UTO SHEPIHUs YIPYroro BOCCTAHOBJICHA
(COTTIaCHO TEOPHH YIPYTOCTH) HPSAMO IPOMOPIMOHANBHO 3aBUCHT OT JEeRCTBH
BEPTUKAIBHON COCTABIIAIONIEH TOPHOTO JABJICHAS, U 0OpaTHO MPOTIOPIUOHATBHO
MOZIYJIFO YIIPYTOCTH YTJIA.

Taxke B X0Jie HCCIeIoBaHMM H3YUATUCh 3aBUCUMOCTH U3MEHEHHS KOIUIECTBA
BHIGPOCOB TPH PA3NMYHBIX YI7ax HajeHus (PHC. 3,0) W PAsTHIHBIX MOMIHOCTAX
YTOJIBHEIX IL1acToB (pHc. 3,6). '
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Puc. 3. VM3MeHeHMe KOIM4eCcTBa BBIOPOCOB YITIA W rasa Jjis TIacToB ¢ pazIMuHbIMU YT-

naMu afenns () U TUiacToB pasHoil MOIIHOCTH o) — KONIMUYECTBO BHIOPOCOB, —4——
CpelHss MOLIHOCTB BEIOPOCOB

JaMeHeH e KONMuecTsa BEIOPOCOB NpH PasHBIX yriax nanenus (puc. 3,a) cKo-
pee Bcero o0YCIOBIEHO TexHOIOrAel NOBBIEY YTl U COOTBETCTBYIOIIAX yCII0-
BUY 3aJIeTaHUA. ,

PesyTsTaThl aHANK3A BIMAHUS MOIIHOCTH mractoB Ha ['JI51 xoporo Koppen-
PYIOTCS C M3BECTHBIM YTBEPXNACHUEM O TOM, wTo TIpH OTPAbOTKEe MOIIHBIX Ia-
CTOB 30HA Pasrpy3KH KpaeBo# JacTh Iiacta dopmupyeTcs ZOCTaTOUHO OBICTPO U
B HEOGXOIMMMBIX, ¢ TOUKH 3peHUs Ge30IaCHOCTH, pasMepax [7,8,9].
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Ha BTOpOM 3Tame HCCIEIOBAHUI MPOBOMICS aHANM3 I'151 mpu npoBeNCHUN
TIPOXOIUECKUX paboT OypOB3PHIBHEIM criocoboM (BBP) B pexume coTpscaTenb-
moro B3phBanus (CB). Bcero OBLT HpOaHATH3UPOBAH 3851 cimywait LA [S].
BrusHAE IyOrHBl pa3paboTKy Ha obmee xomwuectro I JIS] pH NpoBEIEHAN BBI-
paboTok ¢ momomns0 BBP npesicTaBiero Ha prc. 4.
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Prc. 4. V3MeHeHHe KOIMYECTBA BHIOPOCOB YIUIS W rasa npy MpoBEACHIN BLIPabOTOK €
romotpio BBP ¢ yBennueHHeM Ty OWHBI paspaboTKH IIaCTOB

K coxaJeHuIo, ONpeIeuTh yIeIbHOE KOIUICCTBO (Ha eUHUILY IPOBOIMMBIX
BeIpadoTok) I'JIS1 ipu pasiuaHBIX rry6uHax oTpabOTKU HE HPECTaBIAeTCsS BO3-
MOYXHBIM, 2 COOTHOCHTB 3TO KOTHYECTBO BEIOPOCOB C YPOBHEM J00BMA Ha pas-
HBIX TTyOMHAX — HCKOPPEKTHO. MaKcuMyM BBIOPOCOB TIPH BEICHUH IIPOXOMH9C-
ckux pabot ¢ romombio BBP mpuxopuTes Ha rny6user 1000-1100 M, xoT4, KaK
M3BECTHO, B [IEPHOJ Mepexojia TOPHBIX paboT Ha 3TH TTyOHEBI TEMITEL B 00BEMBI
IPOXOYECKHUX PabOT 3HAUUTENHHO CHUSHIHACE. B 5T0 BpeMsI YK€ IPaKTHIECKU HE
Beyuch PaGOTHI IO BCKPHITHIO HOBBIX TOPH30HTOB, HE HPOBOIACE KaluTaIbHEIE
¥ TOArOTABIMBAIOIIME BHIPAOOTKY, & MPOXOATECKHE paboTHl OrpaHUYMBAIIUCEH
THIIE HOATOTOBHTENLHBIMY BEIPAOOTKaMH.

CHIDKEHEE KOMMYeCTBA BBIOPOCOB TIpK [TyOuHaX CBBIIE 1100 M (puc. 4) BoBCe
He CBUJIETENCTBYET O HOpMATH3alliK yCIOBHH otpaboTku riacToB B actu T
WsyumB Gojee OGCTOATENBHO CHUTYalHIO O IPOABICHIH I'Isl mpu npoBencHUH
IpOXOAUYECKUX paboT Ha pAne IaxT, pa3pabaThIBAIOMUX BBIOPOCOOTIACHEIE H
0c0BOBEIGPOCOOTIACHBIE TIIACTHI (ITAXTHI M. A.A. Cxoumsckoro, M. M. Ka-
uEAHa, M. A.®. 3acaapKo U 1p.) Ha COBPEMEHHBIX rTyOuHax 0TpabOTKH, MOXK-
HO CIENATH BBIBOJ O 3HAYMMON MHTEHCH(PHKAIAN oA

Ha puc. 5 npeacTaBicHO H3MEHEHHC cpeiHel MOIIHOCTH BHIGPOCOB YT 1 'a-
3a TIpH HPOBEICHUH BBHIPAOOTOK € MOMOIIBIO BBP ¢ ysenuueHreM IilyOHHEI pas-
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paGOTKY TUIACTOB. DTH JAHHEIE XOPOLIO KOPPETMPYIOTCs JAHHBIME, TPEACTAB-
JICHHBIMHA Ha PHC. 2, X CBHIETENLCTBYIOT O TOM, HTO YBEIMUCHAC Iy OUHBI pa3pa-
60OTKH [IACTOB [IPHBOIWT K MOBHIIEHHIO CPETHEH MOIIHOCTH BEIOPOCOB BHE 3a-
BHCAMOCTH OT TOPHOTEXHIIECKHUX YCIOBUH MX BOSHUKHOBEHUA.
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Puc. 5. MsmeHeHue cpeJiHel MOIHOCTH BBIOPOCOB YT 1 rasa Mpu MpOBEIEHAN Bbipa-
60TOK ¢ TTOMOIIbI0 BBP ¢ yBenuueHHeM riTy OWHBI pa3paboTKH TJIaCTOB.

Ha ceromusimauil IeHb pacIpOCTPaHEHHOE KOIIa-TO MHEHHUE 00 uHTeHCUH-
xarmn TS nipy yBenmaenus 1ty 6unst (bonee 800 M) BeeHHUs FOPHBIX paboT 1 0
ToM, uTO yrke Ha rmyouHe 1000 M Bce MIAXTOIIIACTBI CTAHYT BBEIOPOCOOIIACHBIMY,
He TIONTBEp)KIaeTCs HU OIBITOM Pa3spabOTKH MAXTOMIACTOB Ha GobIIKX TIIyOu-
rax maxT JloHGacca, Hi pe3yIbTaTaMy HCCIeI0BAHHU, TPOBOTUMEIX 110 JNAHHOMY
pompocy. J[aHHOE yTBEPHKAECHHE CIPABEUINBO JIHILE LA YCIIOBHM MEXaHUIECKOTO
i GypOB3pPHIBHOTO BO3JIEHCTBU HAa MaCCHB B He6OIBIIOM, OTPAaHHIECHHOM 00beMe
(poxomueckie paboThl, OypeHHE CKBAXHH 6ONBINOr0 AUaMerpa d T.1.). OTOT
BEIBOJl MMeET OOBINOE 3HAUeHHE TPH PacCMOTPEHHH MEPCIEKTHB pa3paboTKu
riy6okux ropusonTos Jonbacca. -

Ha mam B3rs, npoGiema paGoTsl Ha GONBIIMX [y OMHAX COCTOMT HE CTONBKO
B TIPOSIBIIEHME BHIOPOCOOTACHOCTH YTONBHBIX IJIACTOB, CKOJBKO B 3JIEMEHTAPHOM
COOMTO/IEHNY TIpaBui Ge30MacHOCTH, paspaboTke Goree IOCTOBEPHBIX CIOCOOOB
nporrosa u koutpons IS, a Taioke B NOCTOSHHOM MOHUTOPUHIC ra3oiMHaMu-
YecKOH aKTUBHOCTH YTOJIBHBIX M71aCTOB.
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O.I". Xyooneti, B.B. 3aspasicun, B.JI. leawyenxo

OCOBJ/IMBOCTI MPOABY BUKUAOHEBE3MEYHOCTI BYTJIbHUX
MMIACTIB MPU 3BILLWEHHI FNBUHW PO3POBKA

Y poboTi PO3MIAHYTO TilOTe3y BILIMBY TIHOWHH pO3POOKH Ha BHKHMIM ByTiyuIg ¥ rasy.
IpuseneHo # HpoaHamoosaHo CTaTHCTHYHMIT MaTepiall Mo panTOBHX BUKMAAX BYTiId H
rasy, IO cTajiucs 3a ocTanHi 60 pokis. Bu3HaueHO NMEPCNEKTUBH BiIpoGiTKy BHKHMIOHE-
Ge3neuHNX BYTiIEHUX MUIACTIB Ha BETMKUX [TMOUHAX.

KJirouoBi cjioBa: BUIOGYTOK BYTiJuis, BUKHI BYTiIA U rasy, rimoTesa, aHais, Jmociia-
JKEHHS, TPOrHO3
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