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Pa3nen 2. [Iporao3upoBanue u ynpasJjieHHe COCTOSIHHEM I'OPHOT0 MACCHBA
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OBOCHOBAHWE MTEOMEXAHUYECKOW KOHLIEMUUW YUETA
B3AMMOBJTNAHNA KPOBJIN, BOKOB A MNMOYBbI HA
®OPMWUPOBAHWVE CMELLEHNW HA KOHTYPE BbIPABOTKM

MHCTUTYT ¢omamkm ropHbix npoueccoB HAH YkpauHbl

Paspaboman noeulii no0xo0 k pacuemy cmewjeruli Ha KOHmMype no020moeUmMeIbHOlU Gbi-
pabomxu, nPeodnodcer U 0OOCHOBAH HOBbIN NPUHYUN YYEA NPOUZBOTbHO20 YUCLA U3Me-
HeHUll 20PHOMEXHUYECKOU U 20PHO-2e0JI02UNEeCKOU CUMYayul 8 OKPeCHHOCHU IKCIIYaA-
mupyemou geipabomru. Bvinonneno cpagnenue pacuemuuix OAHHbIX ¢ IKCHEPUMEHMATb-
HOLMU BEIUYUHAMY CMEUeHUll HA KOHMYpe 8bIpabOmoK 6 PA3HbIX 20PHO-2e0NI02UYeCKUX
VCILOBUSIX.

KiroueBblie cjioBa: mopopl, pa3pylieHue Nopoi, GU3HIecKoe MOISINPOBaHNE, CMEILe-
HHE, BBIPa0OTKa, YCTOHUUBOCTD.

B nocnennee Bpemss HameTwiach TEHACHLMS K PACCMOTPEHUIO MEXaHH3Ma
cMelneHud 1 popMHUpOBaHUS IaBICHUS Ha Kperb BHIPAOOTKU KaK €IMHOTO 1LIeJI0-
ro, B KOTOPOM Y4YacTBYIOT BCE€ BMEILAOLIME MOPObl OHOBPEMEHHO U MPOUCXO-
JUT B3aUMOBIIUSIHUE OTIENBHBIX (DAKTOPOB, TaKUX, HAMPUMEpP, KaK MapaMeTpoB
30HBI pa3pyIICHHs], OTIIOpPA KPENH U KOHBEPreHIIMM Ha KOHType BbIpaOoTku [1].
OTOT HOBBIM MOAXOJ MOJyUNJ KaK dKCIIEPUMEHTAJIBHOE [2], TAK U TEOPETUYECKOE
noaTeepxkaeHue [3, 4]. IllaxTHBIMU HATYpHBIMH H3MEPEHHSIMH IOKa3aHo [2, 4],
YTO 30HA pa3pylleHHUs MOPOJ BOKPYr BHIPAOOTKH YBEIMUYUBAECTCS HE OJIHOBpE-
MEHHO BO BCEX HaIIpaBJICHUAX, a I00YEPEIHO, TO B KPOBJE, TO B MOYBE, TO B 0O-
Kax BbIpaOoTKU. IIpu 3TOM maHHas oyepeHOCTb OOBACHSETCS B3aHMMOBIIUSHUEM
IIPOLIECCOB pa3pyILlIEeHUs] U MOBTOPHOI'O YIUIOTHEHMsI MOPOJ B KpOBiE, OOKax u
noyse BeIpaOoTKH. [ToaTOMY NpH pacuere cMelleHUi Ha KOHType BbIpabOTKH, 1ie-
Jecoo0pa3HO YUUTHIBATh U3MEHEHUS IUIOIIAIM YMEHbBIIEHUS CEUEeHUs BBIPaOOTKH,
a He OTAEIbHBIX KOMIIOHEHT CMeIleHuil [ 3, 4].

[TonzemMHyI0 BBIPAaOOTKY MOKHO paccMaTpuBaTh KaK OTKPBITYIO TE€PMOJMHA-
MHUYECKYIO CHCTEMY, KOTOpasi MpPOIYCKaeT yepe3 cedsl MOTOK SHEPrHMu TOPHOTO
naBieHus [6]. THTEHCHBHOCTh YKa3aHHOTO MOTOKA TeM OOJIbINIE, Y€M BBIIIE ypO-
BEHb TOPHOI'O JABJICHUS U YEM MEHBILE CPEIHAS MPOYHOCTh BMEIIAIOIINX BbIpa-
6otky mopon. C A0CTaTOYHOW B MpPAaKTUKE TOYHOCTHIO, MHTEHCHUBHOCTh IOTOKA
SHEPrUM TOPHOTO JABJIECHHSI MOXXKHO IIOJIOKUThH INPONOPLHMOHAIBHOW KPUTEPHUIO
npod. 3acIaBCKOro, YTOUHEHHOTO C y4ETOM KOHLEHTPALUK TOPHOTrO JaBJICHUS B
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Buje o/R, rme R — cpeHeB3BenieHHas MPOYHOCTh BMEIIAIOIIUX TIOPO/I, & G — YpO-
BEHb JCHCTBYIONMIErO ropHOro aamieHus. [Ipu 3ToM neicTByrOUMiA ypOBEHb Iop-
HOTO JIaBJIEHUSI MOXKET B HECKOJIBKO pa3 MPEBBIILIATh T€OCTATUUECKUI B 30HAX I10-
BhIllIecHHOTO TopHOTO naieHus (I1I'JI). DTumM 00CTOATENTHCTBOM MPUHSTHIA KPH-
TEepUl OTIMYaeTCsl OT KpuTepus mpod. 3aciaBckoro. B mporecce paspymieHus
BMEUIAIOIIMX MTOPOJ] U Pa3BUTHSI 30HBI HEYIPYTHX JAedopmaiuii BOKPYT MOJIr0TO-
BUTEIILHOW BBIPAOOTKU SHEPTHs TOPHOTO JIaBJICHUs Mpeodpasyercst B paboTy pas-
pYLIEHHS] TIOPOJl U UX MEPEeMEUICHHUsS B MOJIOCTh BhIPAOOTKHU. DTa paboTa MOXKET
OBITH B TMIEPBOM MPHUOIMIKECHUH CBS3aHA C BEIIMYMHON MOTEPH IUIOLIAN CEUCHHS
BeipaboTku AF/F u Bpemenu ee skcruryatanuu. 3neck AF u F npeacrasmnsior co-
00l OTEpIO IUIOLIA/IN CEUEHUS U €€ NIEPBOHAYAIbHYIO BEJIMUYHUHY COOTBETCTBEH-
HO.

[Tpumenus, moaxonq BHHWMMU, xopomo 3apekoMeHnoBaBIIWii cels paHee,
MO>KHO OIpeesATh MAaKCUMAIbHO BO3MOXKHOE YMEHBIIIEHUE TIOMIAN CEUYEHUS 3a
JUTUTENIBHBIA CPOK CITYKOBI BBIPAOOTKH, a 3aT€M SMIHPUIECCKAM KOAPPHUIHEHTOM
CKOPpPEKTHPOBATh HMCKOMYIO BEIMYMHY Ha TEKYIIUH MOMEHT BpeMEHH. Takum
IIPUEMOM YXOJAT OT y4yeTa BPEMEHU Ha MEepBOHAYaJIbHOM JTalle€ pacueToB, YTO
VIPOILAET WX, U JIeJaeT pe3yNbTaThl HajiexkHee. OcTanbHbIe BIUSIONINE (PaKTOpPHI,
TaKMe KaK, OTHOp KpemH, YIPOUYHEHHE BMEIIAIOIIMX MOPOJ MOTLYT ObITh TaKXKe
YUTEHBI OIOCPEIOBAHHO Yepe3 KOPPEKIHIO pacueTHOW MPOYHOCTH mopoa. B uro-
re CTPYKTYpHas 3aBHCHUMOCTb OTHOCHUTEIBHOI'O YMEHBLICHHS IJIOLIAAN CEUYEHHUS
3a BECh CPOK CITY>ObI BRIPAOOTKHM UMEET CIEAYIOIINI BUI:

AF/F=f(c/R) 1)

ITpu oTCyTCTBMM TOPHBIX yJapOB M APYTUMX AMHAMHYECKUX SIBJICHUHN yKa3aH-
HBIM IOTOK MOYXHO paccMaTpHUBaTh Ha KOPOTKUX MHTEpBajax BPEMEHU (HECKOJb-
KO CYTOK) KaK KBa3HMCTAallMOHAPHBIN, a OTKPBHITYIO CUCTEMY «BBIpabOTKa — OKpY-
JKAIOUINI TOPHBII MaccuB», KaK HaXOMSIIYIOCS B COCTOSHUHU, OJIM3KOM K IMHAMU-
YECKOMY PaBHOBECHIO. B TakOM COCTOSHMM OTKpBITash TEPMOJUHAMUYECKAS CH-
CTEMa XapaKTEPU3yeTCss MUHMMYMOM IIPOM3BOJICTBA SHTPONUH. B 1aHHOM Ccityuae
SHTPOIUS paccMaTpUBaeTCs Kak (PyHKIUS, XapaKTepU3YIOIlas reoMeXaHn4ecKoe
COCTOSTHUE CHCTEMBbI «BbIPa0OTKAa — OKpY’KalolUi TOpHBbIA MaccuBy». [lig moa-
JIepKaHUsl TaKOro COCTOSIHMS BMEINAIOUIME BBIPAOOTKY MOpOJbl OYAyT paspy-
maThCsl TaKUM 00pa3oM, 4ToObI MUHUMH3UPOBATh PabOTy TOPHOTO JaBJICHUS Ha
paspyuieHre. C reoMEXaHMYECKOM TOUKU 3PEHHUS 3TO O3HAYAET, YTO €CJIU, HAIIPH-
Mep, B TIOYBE BBIPAOOTKU 3ajieraeT clladblii apriujuIuT C MPeIeoM IPOYHOCTH Ha
cxarue 45 MlIla, a B kposie necuanuk ¢ npouyHoctsro 70 MIla, To BepTuKanbHas
KOHBEPreHIUs B BIpaOOTKE pealin3yeTcs TJIaBHBIM 00pa3oM 3a CUET pa3pylIeHus
NOpO/ MOYBKI U ee nmyueHus. HaoGopoT, eciiu B KpoOBJIe U MOYBE 3aJeraroT Mopo-
JIbl TIPUMEPHO OJAMHAKOBOM NMPOYHOCTH, BEpTUKaJIbHasi KOHBEpreHuus OyneT co-
CTOSITh U3 IPUMEPHO OJAMHAKOBBIX CMEIIEHUH MOPO KPOBJIM U MOYBHI. TakuM 00-
pa3zoM, BeIMYMHA CMEIIECHHM, HallpuMep, KPOBIIX, IIPU OJHOW M TOU K€ ee Mpod-
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HOCTH JIOJKHA 3aBUCETh OT MPOYHOCTH MOPOJA OOKOB M MOYBBI, YTO, KaK YK€ OT-
MEYaJoCh B aHAJIM3€ COCTOSIHUS BOIPOCA, HE YUUTHIBACTCS CYIIECTBYIOIIUMU Me-
TOANKAMH.

CkazaHHoe WUTIOCTpUpYeTcsl rpaduKaMHu CMELIEHUN KPOBIIM U MOYBHI B OJIU-
HOYHOU BBIPaOOTKE HA MOJICTH M3 SKBHBAJIICHTHBIX MaTePUAIOB Ha OCHOBE TUIICO-
MecoYyHoi cMecu puc. 1.
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Puc. 1. be3pasmepHoe cMmelieHne KPOBIM U MOYBBI B KPYTOBOIl BEIPA0OTKE MPH pa3HBIX
MPOYHOCTSIX BMELIAIOIIUX TIOPOJ

du3nuecKkoe MOACIUPOBAHUE PA3PYLICHUN BMEILAIOIIMX MOPOA U CMEILECHUM
Ha KOHTYpE BBIPAOOTKH KPYIJOro CEYEHHUS MPOBOAMIIOCH B YCIOBMSIX IUIOCKOM
negopmanuu B reomerpuueckoM macmrade 1:50 s cieayronmx HCXOAHBIX
ycioBuil. ['myOuHa 3anokeHusi BbIpaOoTku u3MeHsmiack oT 200 M mo 1800 m,
NPOYHOCTh BMELIAIOIIMX MOpoJ Haxoauiachk B auanasone 40-70 MIla, B BbIpa-
00TKe MCIOJIb30BajIach MOAATINBAS KPelb ¢ MUHUMaJIbHBIM oTiopoM. [IpoBosau-
JOCh J1Ba HKCHEpUMEHTa. B mepBOM MpPOYHOCTH MOPOJI KPOBIIM, OOKOB U MOYBHI
ObUTa ogMHAKOBOM W paBHsuiachk 45 MIla. Bo BTOpom ombiTe MPOYHOCTH COCTaB-
msina 70 MITa, 60koB u moussl 45 MlIla. Kak BuanM Ha sKcriepuMEHTaIbHBIX I'pa-
¢uKax, cMelleHUs: KpPOBJIM U IMOYBHI B MEPBOM Cilydae NPUMEPHO OJMHAKOBBI,
IpUYeM CeuyeHHe BhIPa0OTKHM MOYTH MCUE3JI0 B pe3ysbTaTe MHTEHCUBHBIX Jedop-
Malui P OTHOCUTEIIBHOM YpOBHE FOpHOro nasieHus 1,2. Bo BTropom ciydae
CMELIEHUsI KPOBJIM U IOYBBI HEOAWHAKOBBI, YTO BIIOJIHE OYE€BUAHO. MHTEpecHee
TOT (aKkT, 4YTO BO BTOPOM OSKCIIEPUMEHTE My4YeHHE MOYBBI MPUMEPHO B 2 pasa
Oosble, 4eM B MEPBOM, XOTs aOCONIOTHAs MPOYHOCTH MOPOJ ObLIa OAMHAKOBA.
TakuMm o0Opa3om, SKCIIEPUMEHTAIBHO MOATBEPKIEHA TeOpeTHUUecKas MpeIrnochLi-
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Ka O CYIIECTBEHHOM B3aWMOBIIMSHUH TIOPOJ] KPOBJIH, OOKOB U MOYBHI HA BEJTUYH-
HY UX CMEIICHHUI.

Ha ocHOBaHMM 1aHHOIO BBIBOJA IIPEAJIOKEH HOBBIM IOAXO0J K pacyeTy cMelle-
HUIl Ha KOHType BbIpaOOTKH. OH COCTOMT B TOM, YTOOBI BHAyaje paccUUTaTh
YMEHBIICHNE TUIOMIAN CEUEHHs BBHIPAOOTKM, a 3aT€M DPa3JeUTh CMELICHHUS Ha
KOMIIOHEHTHI B KpoBiie, Ookax u noyse. Kak yxe orMedanocs B TepMOAMHAMUYE-
CKOM aHaJiu3e, UCTOYHUKOM pabOoThl Ha pa3pylieHHE U CMEIIeHHE MOpOA B IO-
JIOCTh BbIpAaOOTKH SBJISIETCS TOPHOE AaBiieHHE. VICTOYHMKOM CONPOTUBIIEHUS 3TO-
My TpOIIECCy SBISETCS MPOYHOCTh BMELIAIOIMINX BBIPAOOTKY mopos. SICHO, 4TO B
YMEHBIICHUE IJIOUIAU CEYEHUsS BBIPAOOTKM BHOCST CBOW BKJaJ BCE IOPOJHbBIE
CJIOHM, KOTOpbIE MOMAAl0T B 30HY BIHMSHUSA BeIpaOOTKH. BeneacTBue 3Toro nmoxa-
JOOHUTCA KaKas-TO NPUBEACHHAS XapaKTePUCTUKA IMPOYHOCTH, KOTOpasi OTpakaeT
BKJIa/I BCEX MOPOAHBIX CJIOEB, 3aTPOHYTHIX JaHHOW BeIpaboTkoi. IIpoiie roBops,
HOHAJ00MUTCS CPEeJHEB3BEIIEHHAs IPOYHOCTh BMEIIAIOLINX OPOJI. DTO O3HAYaET,
YTO MpodiemMa MPUBEACHUS IMPOYHOCTH K €AMHON BEJIMYMHE, KOTOPasl AETaJbHO
OXapaKTepHU30BaHa B aHAJIN3€E, TPEOYET CBOET0 KOHKPETHOIO Pa3pelIleHHs..

Haynewm c¢ Toro, 4ro cpemHss mpo4yHOCTh R BMmemaronmx BbIpaOOTKY MOPOJ
JIOJDKHA OBITH coOpaHa M3 CpPEeIHEB3BELICHHBIX MOPOJ KpPOBJIM, IOYBBI U OOKOB
BbIpaboTKH. [IpuBEeneHNS ATHX TpeX BEJIWYHH MOXHO OCYIIECTBHUTH O (opMyIie
anreOpanyeckoro, reOMETPUUYECKOr0 WIIM B3BELIEHHOTO cpenHero. B nanHoit pa-
6oTe ObUT BBIOpAaH MOJXOJM Ha OCHOBE CPETHETCOMETPUYECKOro, XOTS MpaBO Ha
IIPUMEHEHNE UMEIOT U OCTaJbHbIE. bBUIN OCYIIECTBIEHBI OLICHKHU JJI TPEX CIIyda-
€B.

I[TepBbIii, KOraa NOpPo/bl KPOBIM ObUIM MPE/ICTaB/IEHbl BECbMa MPOYHBIMU pa3-
HOCTSIMU, IOPO/Ibl OOKOB CPEAHUMH, [TOYBbI CIA0BIMHU.

Bropoii cityuail cooTBeTCTBOBa 0OpPAaTHOMY MOPSAIKY U3MEHEHUS MPOYHOCTH,
TO €CTh KPOBJIS ciiabasi, 00ka cpeHel U mouBa OOJBIION TPOYHOCTH.

Tpetuii ciyyail aHanMUM3MPOBaAJI CUTYalMIO CO cIaObIMM KpOBJEH M MOYBOW U
npoyHsIMu Ookamu. [IpuBeneHHe MPOYHOCTH K CpeIHEH BETUYMHE C MOMOIIBIO
BCEX TPEX METOJOB Jajld NPUMEPHO OAUHAKOBBLIC PE3YyJIbTaThbl, IPUYEM CPEIHE-
F€OMETPHUYECKAsl BEJIMYHMHA MMOYTH COBIAJIA C B3BEIICHHOW C YYETOM ILIOIIAIEH
30HBI BIUSHUS BBIPAOOTKH.

VYuuTeiBasg, 4TO CPEIHETCOMETPUUYECKYIO BEJIMYHMHY PACCUMUTBHIBATH I'Opa3zio
npoie u ObicTpee, mocienHss Obula BbIOpaHa B KadecTBE paboyeil MeTOJUKH.
CrnenyeT NoqUYepKHYTh, YTO HIOAHCHI, CBSI3aHHBIE C BELIOOPOM METO/A IPUBEACHMS,
JeTKo OyJyT yYTeHbI IPU ONPEeICHUH BEIMUUH SMIUPUIECKUX KOI(D(PUIIMEHTOB
U TIapaMeTpoB B (JOpMyIIax pacyeTa CMEIICHUH.

[Tocne BpIOOpa MeTO/1a MPUBEIEHUS IPOUHOCTH HEOOXOJUMO PELIUTh Mpodiie-
My, CBSI3aHHYIO C PacCu€TOM CpPEIHEB3BEUICHHON MTPOYHOCTH OPOJ KPOBIIH, OOKOB
U 1nouBkl [7]. B cmyyae npuBeneHus kK oOmeil mpoyHocTH OOKa, Mo4Ba U KPOBJIS
HENOCPEJICTBEHHO MPUMBIKAIOT K KOHTYPY BBIPaOOTKH, a IIOATOMY UMEIOT OJHHA-
KOBOE JI0JIEBOE Y4acTHe B (POPMHUPOBAHMHM COOTBETCTBYIOIIMX KOMIIOHEHT CMe-
nieHui. B cioydae mpuBeneHUs MPOYHOCTH B KPOBJIE U ITOYBE Pa3HbIE MOPOJIHbBIE
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CIIOM OTCTOSIT Ha Pa3HOM PACCTOSHUHM OT KOHTYpa BBIPAOOTKH U TaKUM 00pa3oM
OKa3bIBAIOT Pa3HbIi BKJIAA B (HOPMUPOBAHHE €rO CMEIICHHH, O YeM yXKe TOBOpPH-
JIOCh paHee.

B cBs13M ¢ 3THM IpHBEACHHE IIPOYHOCTH HOPOJ KPOBJIH, OOKOB M MOYBHI peliie-
HO OBUIO MPOBOAUTH COTIIACHO (popMyJie, OIyOIMKOBAaHHON B HCTOYHHKE [6]:

Zn:Rihi 1y;
R==— MIla (2
Qh/y)

rae Ri, hi, ¥i — Ipo4HOCTh, MOIIHOCTh U PAcCTOSIHUE OT LIEHTPa TSDKECTH OT-
JIETIBHOTO MOPOAHOTO CIIOS A0 LIEHTPa BEIPAOOTKU COOTBETCTBEHHO.

Puc. 2 nnmocTtpupyet npouecc NpUBEJCHHUS MPOYHOCTH C YUETOM PAaCCTOSHUS
CJI0Sl 10 KOHTYpa MOATOTOBUTEIbHON BbIPAOOTKH.

Puc. 2. Cxema npuBeJieHHs] POYHOCTH MTOPO]] KPOBIIH, MTOYBLI M1 OOKOB BBIPAOOTKU: A —
HIMPHHA BBIPAOOTKH

ITpu 3TOM pa3mepbl 30HBI BAUSHUS BBIPAOOTKH HA OKPY>KAIOLIME MOPOABI IPHU-
HSATHI CIEAYIOIIMMU: B KpOBJIe U TIouBe 2 U 1,5 mupuHbl BeIpaboTKH, B 60Kax 1,5
ee BbICOTHI. DuKcalusi pPacCTOSHUS CJOS OTHOCHUTEIBHO KOHTYpa BBIPAOOTKH
OUYEHb Ba)KHA, MOCKOJBKY JA€T BO3MOXHOCTh YYECTh €0 3HAaUYMMOCTb B OOIIeH
JIOJIM BIIMSTHUS Ha CMEILlEHHe KOHTYpa BbIpaOboTKU. YeM faiblie ciaoif oT KOHTYpa,
TE€M MEHbIIE €ro BIMSHHME Ha CMelleHHe. Takol ydeT MECTOIOJIOKEHUS CIos B
OTJIMYME OT CYLIECTBYIOIIUX METOAMK CYIIECTBEHHO IOBBIIIAET TOYHOCTDH pacye-
TOB CMEILEHUI Ha KOHTYpe BBIpaObOTKH [6].
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OaHUM U3 CYIIECTBEHHBIX HEJOCTATKOB OTPACIEBOM METOJIMKH pacuera cme-
IIEHUH Ha KOHTYype NOJATrOTOBUTEIBHON BBIPAOOTKM SABISETCS HEAOYYET BIUSHMS
JaNbHUX MOPOTHBIX cioeB. IIpu ucnonb3oBanuu (GOpMyIbl 2 MOKHO YBEITHUUTH
pasMepbl 30HBI BIMSHUSA BBIPAOOTKM O MaKCUMaJbHO BO3MOKHBIX 0€3 morepu
TOYHOCTH pacueToB. [Ipu 3TOM camble nanbHuE ciion OYIyT AaBaTh CaMbI MajbIit
BKJIa/l B CPEAHEB3BEIIECHHYIO MPOYHOCTh. [103TOMY HET OnacHOCTH MOTEpU TOY-
HOCTH pacyeToB MPOYHOCTH IPU HEKOTOPOM 3aBBIIICHUU Pa3MEPOB 30HBI BIIMS-
Hus. C Ipyroil CTOPOHBI, Y4€T MECTOIOJIOKEHHS TeX CJI0€B, KOTOPbIE Pacroio-
JKEHBI MOOJIKE K KOHTYpPY BBIPAOOTKH, JJa€T CYHIECTBEHHOE YBEIMUYCHHE TOYHO-
CTH OLICHKH CPEIHEB3BELICHHON MPOYHOCTH, JOCTUTAOLIEe ITPH 3aMETHOM pa3Hu-
1€ B POYHOCTH CMEKHBIX coeB 40-50% u maxe Gonee.

C nenbo NpoBEpKU KOHLENIUH Ha (PU3MUECKON MOJIENH U YCTAaHOBJICHUE BUJA
KOHKPETHBIX 3aBHCHUMOCTEHN ONpeessaach 3aBUCUMOCTb YMEHBIIEHUsI U101
ceueHMsl BBIPAaOOTKU OT KPUTEPHs YCTOWYMBOCTH COIJIACHO CTPYKTYpHOU (opmy-
ne (1). Jnst aToro ObuIM MPOBEEHBI CIIEUATBHBIE YKCIIEPUMEHTHI Ha MOJIEISX U3
9KBHMBAJEHTHBIX MAaTE€pHUalOB IO BBIIMIEONHUCAHHONH MeToauke. Jljii MOJHOro
PaBHOMEPHOI0 OXBaTa JMAla30HOB BO3MOXKHBIX BEJIMYMH, BXOJSALIMX B 3aBUCH-
MocTh (1) ObUT0 IPOBEEHO 36 HKCIEPUMEHTOB Ha LIECTH (PU3UYECKUX MOJIEINAX.
[Tpu 3TOM cpenHssi IPOYHOCTh BMELIAIOUINX TOPOJ] U3MEHsIach B Auana3one 20-
70 MIlIa, yto Ha 95% oTpaxaeT MPaKTUYECKH BECh AUAIA30H MPOYHOCTEH yriie-
HOCHOM Tomu Ykpaunckoro Jlon6acca.

Benuunnaa ropHoro AaBiieHHsI B OKPECTHOCTH MOJIEJIMPYEMBIX BBIPAOOTOK H3-
MeHsiach B auamasoHe 10-60 MITa. DT1o cooTBeTcTBYeT rimyOMHE pa3paboTKH
cbitie 400 M, ¥ 1Mana3oHy KOHLEHTPALMI rOpHOrO JaBjIeHUs A0 3 mpu riryOuHe
paspabotku 800 M, wim 1o 5, npu ryouHe pazpadotku okoio 500 m. JIpyrumu
CJIOBAaMM JIMANa30H Harpy3kKu B MOJENAX ObUI MOJOOpaH Tak, YTOObI MEPEKPHITH
HauboJee 4acTo BCTpedarolMecs B MPAKTHUKE paOdOThl YroJbHBIX IIAXT Clydaw,
XapaKTepU3yIOIlKe HaNps>KEHHOCTh BMEIIAIOLINX MOIOTOBUTENIbHBIE BEIPAOOTKH
nopoz. [Ipu stoM kpurepuii 6/R Haxonuncs B quanasone 0,14-3,0, 4to nepexpsbl-
BaeT IPAKTUYECKH BCE BO3MOJKHBIE €0 BEJIIMYMHBI, BCTPEUAIOUINECS B MIPAKTUKE
TOPHOTO Jiefa. 3aMeTHM, 4To 75% BCeX SKCIEPUMEHTOB ITPOBOIUIIOCH TIPU 3HAYE-
Huu kpurepus 0,14-1,0, koTopoe yamie BCero BCTPEUaeTCsl B MPAKTHUKE TOPHBIX
pabor.

JluanazoH BETUYMH IUIOLIA/M TOMEPEYHbIX CEUEHUI MOJEIMPYEMBIX BBIPaOO-
ToK oT 13 M? 10 18 M? Takxke OTpaka Haubosee TUIMYHBIE 3HAUYECHHUS TIONIA e
CEUEHHH peasIbHBIX MOJrOTOBUTENIBHBIX BBIPAOOTOK, KaK-TO BEIEMOUHBIX, IPUMBI-
KalOIIMX K OYMCTHBIM 3a00sIM, BbIPAaOOTOK OCHOBHOI'O HAampaBl€HUs, Maru-
CTPAJIbHBIX IITPEKOB, KAIMTAIbHBIX YKJIOHHBIX M BEIPAOOTOK THIA KBEpILLIar.

s yckopeHHsl BpeMEHHU MOJENIMPOBAHUS MPUMEHSIACh paHee HCIbITaHHAs
METO/MKa aKTHBALUU MPOIIECCOB CABMKEHMH B MOJENH C MOMOIIBIO BHOPALIUU.
W3mepeHnsi KOHEYHOW BENMYMHBI CEYEHHs] BBIPAaOOTKH MPOU3BOJIUIOCH IOCIIE
CTa0MIIM3aluU pa3MepOB 30HBI HEYNPYTUX AedopMaliii ¥ CMeIleH!i Ha ee KOH-
Type. OOBIYHO MPH BeIMYMHAX KpUTEpHs ycTounBocTu 70 0,5 UCIIBITAaHKWE O/IHO-
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ro ceueHus 3akaHunBaiock 3a 30-150 munyT. [Ipu Oonee HU3KUX 3HAYCHUAX KPU-
Tepusl Ha UCHbITAaHUE 3aTpauuBalid A0 pabouero nHsA. B 1enom Ha mpoBeneHHe
JTAHHOTO SKCIIEPUMEHTA NOHAI00UIIOCh HECKOJIBKO MECSIEB C YYETOM IOJATrOTOB-
KU U UCTIBITAaHUS KICXOJHOTO MaTepuaia, 3aKaTku U OTpabOTKH MOeIeH.

MonenupoBanue MpoBOAWIOCH B reomeTpuueckoM macmrade ot 1:30 mo 1:50,
YTO IMO3BOJMJIO NOJYYUTh JAHHBIE UCIBITAHUN C TOYHOCTBIO HE MeHee £25% u
00BICHUTH 92% 3KCIEPUMEHTANIBHBIX TOYEK MPH 3a1aHHOU (IKCIIOHEHITUATBHOM )
¢dbopMe 3aBUCHMOCTH.

BripaboTku MomenupoBaIHCh 0€3 Kpelu WIH B Clydae TSHKEIbIX YCIOBUH IO
Kputeputo ycroiuuBoctu (Oosiee 0,6) ¢ Jerkoi MoAaTIMBON OIS KUBAIOIICH
KpEIblo, /Il TPEIOTBPAICHUS] BHIBAJIOB KPOBJIM U TUIABHOTO YMEHBIICHHS Ceue-
Hus [8], 4TO B OONBIIMHCTBE CIy4yaeB COOTBETCTBYET MPAKTHUKE JKCILTyaTalluu
BBIPa0OTOK.

Ha puc. 3 npuBeneHsl xapakTepHbIe COCTOSIHUS HEKOTOPBIX MOJEIBHBIX BhIpa-
0OTOK B IpoIlecCe UX UCIBITAHMS, TTOKa3aHbl UCXO0/IHOE (a) U KoHeuHoe (0) cocTo-
SIHUE MOJIeJIbHOU BBIPaOOTKH MPH BeIMYMHE Kputepus ycroinunBoctu 0,28.

3 ) ; y S L ~. X _ : - 3 p 5 : X5 |
> Mr : ™ g X
a)

Puc. 3. Cocrosinue ceyeHus BBIPAOOTKH IPU YMEPEHHOW BEIMYUHE KPUTEPHS YCTONHYM-
BOCTH: a) HCXOJHOE; 0) KOHCUHOE

Ha cHuMKax BHJIHO, YTO YMEHbIIEHHE CEUeHHs BBIPAOOTKM MPOHU30LLIO B OC-
HOBHOM 3a cUeT Imy4eHust noussl. [Ipu aToM HabmoAam0Cch paBHOMEPHOE 00XKaTHe
MIOAATIIMBOU apOYHOH KpENHu.

JanpHeiee n3yyeHne NTMHAMUKNA WU3MEHEHUSI COCTOSIHUM MONEPEYHOro ceye-
HUS BBIPaOOTKHU MPH BEIMUMHE KpuTepus ycroitunBoctu 0,75 (puc. 4) mokasaino,
YTO IUIOMIAJ(b CEUEHHUs BbIpaOOTKH yMeHbIniIach Ha 54 %. Ilpu 3ToM Ha KOHed-
HOM JTarne Je(OpMHPOBAHUS MOKHO 3aMETUTh €ro HEKOTOPYIO HECUMMETPHY-
HOCTb, XOTSl HauaJbHbIE UCXOJHbIE YCIOBUS ObLIIM CUMMETPUYHBI.

JanHas mMojens orpabaThiBanach MO TEXHOJOTHH Pa3jOkKEHUsS aMMOHUIHON
conu. Ha cHuMKax BUIHBI IPOBOJHUKH, MMOABOJSIINE JIEKTPOIHEPTHIO K Harpe-
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BaTEJI0, PACIIONIOKCHHOMY BHYTPU CEUEHHUS BBIPAOOTKH M OKPYXAIOIIEM aMMO-
HUNHYIO COJIb OEJIOro IBETa.

Puc. 4. [Ipouecc nedopMupoBanus cedeHus IKCIIEPUMEHTATBHON BHIPA0OTKHU MPU BEJIH-
YyiHE KpuTepus ycroituusoctu 0,75

[Toxoxas kapTuHa nedopMupoBanusi HaOIOJANIaCh U MPU BEJIHMUUHE KPUTEPUS
0,83 (puc. 5). [Ipu sTOM, TIOMIATAL CEUCHUS] YMEHbIUIAch Ha 68% B pe3yabpTare
WHTEHCUBHOTO MTyY€HUS TOYBHI U KPOBJIH B MOJOCTh BBIPAOOTKHU.

Crnenmyer 3aMeTUTh, YTO MHTEHCHBHAsA JAedopMarusi 00ycIoBIeHa CO3AaHUEM
COOTBETCTBYIOIIMX TPAHUYHBIX YCIOBHIA, 4eMyY B IIEPBYIO OUepeib CIIOCOOCTBOBAI
noarop 6OKOBBIX HOBerHOCTeﬁ MOZACIIN TOJICTBIMHU CTCKJIaMHU, KOTOPBLIC HEC BO
BCEX CIy4asiX BBIACPKUBAIH UTUTEIBHYIO HATPY3Ky BO BPEMEHHU.

Puc. 5. Kapruna nedopmMupoBaHusi CeUeHHsT MOJEIBbHON BBIPAOOTKH IPU BEIUIMHE KPH-
tepus 0,83

[Ipu 3nauenun xkputepust ycronunocty 0,9 HaOIIOATI0CH YMEHBIIICHUE CEeUe-
HUs Ha 79-91 % (puc. 6). [lotepst ycTOWYMBOCTH MPOMCXOTUT MOYTH B PABHOM
CTEMEHH, KakK 3a CUeT CMEIICHNH MOYBbI, TaK M KpoBiH. [IpakTiHuecku momHas mo-
Teps CeUEHUs HaCTyIaeT MU BEIMYMHAX KpuTepus yctoiunsoctu 1,0 u 6oee.
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CHUMKHM Ha pUC. 7 TaKKe XapaKTePU3yIOT THIIMYHOE COCTOSTHHE BBIPAOOTOK,
c1eOpMUPOBAHHBIX MTPU NOJOOHBIX YCIOBUSX.

.
S S

Puc. 7. [lonHas moTeps cedeHus MPH BEIMYMHAX KpUTEpus ycroituuBocTH 1,0 u 6osee

Kaxk BugHO, BemMurHa MOTEPH IIOMIAIN TTOMIEPEYHOTO CEUCHUSI UBMEHSIETCS OT
€lBa 3aMETHOM Ha rja3 0 MOJHON NOTepU MEePBOHAYAIBHOW IJIOIIAIN CEYEHUS.
CocTosiHUE HUCIBITYEMOTO CEUYEHHS OINPEIEISIETCS KPUTEPUEM YCTOMYMBOCTH U
BPEMEHEM HCIIBITaHUSI MOJEIH 0] 33JJaHHON Harpy3Kou.

AHaNM3 COCTOSIHUSI MOJIEJIe B MIPOIIECCe MX MCIBITAHUS MMOKa3ajl, 4TO 3HAYu-
TenbHas (6oxee 50%) moTepst MIOLIAAN CEUEHUs, KaK MPABHIIO, COMPOBOXKIACTCS
dbopMHUpPOBaHUEM CKJIAJIKH B KPOBJIC U MOYBE BHIPAOOTKHU. Takoe ckiiagkooOpas3o-
BaHUE CIeNHaIbHO UCccleaoBanoch B padorax [9, 10]. B mannoit pabote riaBHOe
BHUMAaHHUE YACISUIOCh M3MEPEHUSM MOTEPH IUIOMIATU MOMEPEYHOr0 CEYEHUs U
M3MEPEHHUIO COOTHOLIEHUSI OTAENbHBIX KOMIIOHEHT cMmelleHuil. Mcxonneie nas-
HbIE, a TAKXKE Pe3yJbTaThl U3MEPEHUI KOHEUHBIX BEIMYMH MOTEPH IUIOIMIAIU Ce-
YeHHs BBIPAOOTOK, MPUBEACHHI B TabmIIe 1.
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Tab6muna 1

Pe3yabTaThl HCIBITAHUI MoO/esIell PU PA3JIMYHBIX HCXOIHBIX YCJIOBHAX

Hanpsoke- | IIpounocts | 3nauenue | Usmenenue | cxonnas Be- | OTHOCHUTENB-
Hue, MIla | Ha ogHOOC- | KpUTEpHS | MUIOIMIAAN | JIMYMHA IUIO- | HOE YMEHbIIIe-
Hoe okatue | SIg/R  |ceuenums dF,|miamu ceyeHus | HUe TUIOMAAN
R, MIla M2 F, M CeYeHus
1 2 3 4 5 6
0 20 0,00 0,00 15 0,00
10 20 0,50 0,18 15 0,01
20 20 1,00 0,71 15 0,05
30 20 1,50 1,55 15 0,10
40 20 2,00 2,65 15 0,18
50 20 2,50 3,93 15 0,26
60 20 3,00 5,31 15 0,35
10 30 0,33 6,73 15 0,45
20 30 0,67 8,11 15 0,54
30 30 1,00 9,39 15 0,63
40 30 1,33 10,55 15 0,70
50 30 1,67 11,55 15 0,77
60 30 2,00 12,39 15 0,83
10 40 0,25 11,33 13 0,87
20 40 0,50 11,80 13 0,91
30 40 0,75 12,16 13 0,94
40 40 1,00 12,42 13 0,96
50 40 1,25 12,61 13 0,97
60 40 1,50 12,75 13 0,98
10 50 0,20 12,84 13 0,99
20 50 0,40 12,90 13 0,99
30 50 0,60 12,94 13 1,00
40 50 0,80 12,96 13 1,00
50 50 1,00 12,98 13 1,00
60 50 1,20 12,99 13 1,00
10 60 0,17 17,99 18 1,00
20 60 0,33 18,00 18 1,00
30 60 0,50 18,00 18 1,00
40 60 0,67 18,00 18 1,00
50 60 0,83 18,00 18 1,00
60 60 1,00 18,00 18 1,00
10 70 0,14 0,18 18 0,11
20 70 0,29 0,71 18 0,18
30 70 0,43 1,55 18 0,22
40 70 0,57 2,65 18 0,27
50 70 0,71 3,93 18 0,32
60 70 0,86 0,00 18 0,40

69




Du3uKo-TeXHUYECKHEe NPodJieMbl TOpHOro npouspoacTsa 2016, Bbin. 18

TakuMm 00pa3oM, ObLIO YCTAHOBJICHO, YTO OTHOCHTEIbHAS IJIOMIAb CEUCHUS B
pe3ysbTaTe MPOBEACHUS UCIIBITAHUN Pa3HBIX CEUYEHUH BBHIPAOOTOK HA Pa3HBIX MO-
JIesIX B HIMPOKOM JHana3oHe BEJIMUYMHBI KPUTEPUsl YCTOMYMBOCTH COCTABISIET OT
0,1 mo 1,0. MuHUMaJIbHBIE 3HAYEHUS] YMEHBIICHUS TUIONIAN CEYEHHUSI COOTBET-
CTBYIOT MaJIbIM BEJIUYMHAM KPUTEPUs, MOJIHAS TOTEPsI CEUCHHS BHIPAOOTKHU COOT-
BETCTBYeT BenuuynHe Kputepus 6osiee 1,0. PerpeccuonHbIii aHam3, a1 BO3MOXK-
HOCTb OIPENEIUTh CICAYIONIUN B 3aBUCUMOCTH YMEHBIICHUS IUIOIIAINA Cede-
HUS BBIPAOOTKH OT KpUTEPUS YCTOMYUBOCTU OPO/I:

AF/ F=1-(exp((c/R)?/0,823). (3)

Ha puc. 8 IIPpUBECACH BH/[] HaHHOﬁ 3aBUCHUMOCTH COBMECTHO C HAHCCCHHBIMHU
SKCIICPUMCHTAJIbHBIMU TOYKAMHU.
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Puc. 8. 3aBHcHMOCTh OTHOCHUTEIHHOTO YMEHBIIEHHUS IUIOMIAN CEYEHHS OT IOKa3aTess
YCTOMYUBOCTH

[Tony4yeHHast 3aBUCUMOCTb UMEET CIIOKHBIA XapaKTep 3aBUCUMOCTHU CIIOXKHBIH,
a Ha KpuBOM HaOt0JaeTcs neperud B Iuana3oHe BETMYUH KPUTEPUS YCTOWUMBO-
ctu 0,5-0,7, uro cormacHo KiaccupuKauu npod. 3acIaBCKOrO0 COOTBETCTBYET
TSKENIBIM YCIIOBUSIM 3KcIuTyaTtauuu. [{o nepernda xkpusasi ci1abo 3aBUCUT OT KpH-
Tepus ycroitunBoctu. Ilocne nepernda kpuBasi ObICTPO MOJIHUMAETCS K BETUUHNHE
0,8-0,9 u mpuoOpeTaeT xapakTep, OTpaKAIOIINK HaCBIIICHHUE TedhopManuii cede-
Hus. Takoe moBeaeHHe OOBSICHAETCS TE€M, YTO /10 BETMUYMHBI KPUTEPHUs YCTONYU-
BoctH 0,5-0,7 GompIast yacTh BMEUIAIOMIMX MOPOJ HAXOAUTCS B YCTOWYMBOM CO-
CTOSIHUM, a MX JIOKAJIbHOE pa3pylIeHHe B 30HAX KOHIEHTpalU{ HanpspKeHUi He-
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CYIIECTBEHHO CKa3bIBAETCSI Ha POCTE 30HBI HEYNPYrux nedopManuii u morepe
ycToiunBocTH BbIpaboTKU. [locie mpeBbllieHHs] KpUTEpUeM KPUTUYECKOTO 3Ha-
YEeHUs POMCXOAUT MAaccoBasl MOTEPS] YCTOMYMBOCTH BMEILAIOLIUX MOPOA M HX
CMEIlIeHHE B MOJOCTh BHIPAOOTKU. OJHAKO 3TOT MPOLECC MO0 MEpPEe YMEHbILECHUS
ceuenus Ha 80-90% mpuobpeTaeT 3aTyXaronui XapakTep, 4TO MOXKHO OOBSICHUTD
3 dexToM camopacKIMHUBAHKS TOpoA [8, 9], KOTOPBIM HEM30EKHO MPOSBIIICT
ce0s1, 0cOOEHHO MPH OONBLINX CMEIIEHHUIX MOPOJI B MOJIOCTh BHIPAOOTKU C OHOM
CTOPOHBI, a Takxke 3()PexToM camopasrpy3kud Mopoj BOJIM3U BBIPAOOTKHU C JIpy-
TOM.

CornacHo ucclleIOBaHUSAM, BBINOJHEHHBIM B HanumoHnanbHOW TOpHOU akaje-
mud [11], pazmep 30HBI HEYNIPYTrux AedopManuii U 3aTpaThl CPEACTB Ha MOIEp-
JKaHUe BbIPAOOTOK 3aBHUCSAT HKCIIOHEHIIMAIBHO OT KPUTEPUS YCTOMYMBOCTH, YTO
IpPSMO CBSI3aHO C BEJIMYMHOM IJIOIMIATN MOTEPU CeYEeHHUsI BbIpaObOTKU. Takum 00-
pazoM, IOJIy4eHHasi 3aBUCUMOCTb HE TOJBKO IMOATBEPKIAETCS HE3aBUCHUMBIMU
pe3ysbTaTaMu UCCIIEJOBaHUM, HO U YTOUHSET MEXaHU3M HaCBILICHUSI CMELEHUI
Ha KOHTYype BbIpaboTku. Tak, ecnu AeopMUpOBaHHOE ceYeHHE BBIPAOOTKU HE
BO3MYIIATh PEMOHTHBIMU Pa0OTaMH, CMEUICHHS IOCJE HACBHIIICHUS CTaOWIN3H-
pyrOTCs. DTO MAa€T BO3MOXKHOCTh COXPAaHUTH IPABWIbHBIE T'PAHUYHBIE YCIOBUS
IIPU pacyeTe CMELICHUI Ha KOHTYPE BbIPAOOTOK B IIMPOKOM JUANa30HE YCIOBHM.
B npaktuke ropHsix paboT 4acTo BCTpeuyaroTcs cllydyad, KOTr/ia BRIpaOOTKY He Iie-
PEKpEIUIAIOT, HECMOTPSI Ha TO, YTO BEIMYMHBI CMEIICHUN NPEBBICUIM JOMYCTHU-
mbie. Kpome Toro, cymiectByer crnoco0 oOecredeHus AOMYCTUMBIX TrabapHTOB
BbIPa0OTKH, KOI'/Ia €€ MPOXOAST 3aBbILICHHBIM CEUEHUEM, U 3apaHee UIYT Ha TO,
YTO CMEIIEHUsI Ha KOHType OYIyT BeChbMa BEIHKHU.

J1J1s1 OLleHKH 10CTOBEPHOCTH IMOJIYY€HHOM 3aBUCUMOCTH ObLI IPOBEJEH aHAIN3
COCTOSTHUS TMIOATOTOBUTEIBHBIX BHIPAOOTOK MO MIAXTHBIM HAOIIOACHHSM, a TaKKe
COIOCTABJICHUE C pe3yJibTaTaMu APYrux aBTOpoB. Ha Tekynimii MOMEHT BpeMEHU
pasMep 30HBI OIpPENENAETCs] ¢ MOMOIIBI0 KOPPEKTUPOBOUYHBIX KO3((UIIMEHTOB
BHUMMU [12], maromux D010 OT MaKCHMaJIbHO BO3MOXKHBIX CMEIICHHUI B 3aBH-
CUMOCTH OT BPEMEHM JKCIUTyaTallui BbIpaOoTKH. Takoi moaxoj sBisercs aei-
CTBUTEJIBHO OIPaBJAaHHBIM, TaK KaK B CUJy CaMOPACKJIMHUBAHUS MOPOJ 110 Mepe
YMEHBIICHUsI CEYEeHHUs1 BBIPAOOTKM B Ipolecce nedopMaluy CMELIeHUs BO Bpe-
MEHH BCErJja SKCIIOHEHIMAIbHO 3aTyXal0T U HE MOT'YT MPEBbICUTh rabapUThl BbI-
pabotku. [ToaTomMy moaxo, Mpu KOTOPOM BHaYajle PacCUUTHIBAIOTCS MaKCUMallb-
HO BO3MO>KHBIE CMEIIIEHHUS, a TIOTOM OINpPEEINseTcs 10 OT HUX Ha TeKYLIUil Mo-
MEHT BPEMEHH, aBTOMAaTHUYECKH COXPAaHSAET I'PaHUYHBIE YCIOBUS, IIPU KOTOPBIX
CyMMapHbI€ CMEIIEHUs HE MOTYT IIPEBBICUTH Ta0apUThI CEYEHUS BBIPAOOTKH.

Cornacno noaxony BHUMMU, npu KOTOPOM KOMIIOHEHTHI CMEILIEHUS TOPOJL Ha
KOHTYpE KOPPEKTHPYIOT MOINpPaBOYHBIMU KOA(P(UIMEHTAMH B 3aBUCHUMOCTH OT
yIrila MajeHus: MOpoJ U OPHEHTAIlMM OCH BBIPAOOTKM OTHOCHTEIBHO JIMHUH IPO-
CTHpaHUs, a TAKK€ B 3aBUCHMOCTH OT OTIOpa WJIM HECYyIlel CIOCOOHOCTU KPETH,
BIMSIHAE YIJIa OPUEHTAlMM BBIPAOOTKM OTHOCHUTENBHO JIMHUM TNPOCTHPAHHS B
JTAaHHOW METOJIMKE KOPPEKTUPOBAIIOCH Ha 3Tale pacuera MPpHUBEIEHHON MPOYHOCTH
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nopoJ (4aie Bcero OOKOB BBIpaOOTKHM). DMmuprueckue kodddummentsr B dop-
MyJIaX pacyera CMEIICHHUI ONpEeNessUINCh IJIsl YCIOBUM MOJOrOro U HaKJIOHHOTO
3aJIeraHysl, XOTs IPUHIUIHAIBHBIN OJX0/ OCTAETCs TEM K€ U JJIs YCIOBUH KpY-
Toro nageHus. Koppekuus cMmelleHuil Ha KOHType BBIPAOOTKU MPOBOAMIACH IO
aHanorun ¢ merogukod BHHMMU, B cOOTBETCTBUM C KOTOPOW IIPUBEICHHAs
IIPOYHOCTh BMEILAIOIIMX MOPOJ, KOPPEKTUPYETCsA, KOrjJa OTHOp KpPENU SKBUBA-
JIECHTEH HEKOTOPOMY YBEIMYEHHUIO MPOYHOCTH MOpoAd. Takoil moaxon AEHCTBU-
TEJIbHO NPABOMEPEH U COXpaHsieT (PU3MUECKUNl CMBICT MEXaHU3Ma pa3pyLICHHs
MOPOJT B OKPECTHOCTH BBIPAOOTKH.

C menpr0 COBEpUICHCTBOBAHUS METOAUKU pacyeTa CMELEHUA Ha KOHTYpE BbI-
paboTKK OBUTH BBIYMCIICHBI OTJENIbHbIE KOMIIOHEHTHI cMenleHuid. s atoro mo-
CJ€ pacyeTa M3MEHEHUs IUIOLIAJAN CEYEHUs Ha TEKYIIUA MOMEHT BPEMEHH OCY-
IIECTBIISICS pa300p CMEIIEHUI Ha KOMIIOHEHTHI IO 3aBUCUMOCTH:

AUK,H,G = Cx,n,6 AFR/RK,H,6 ) (4)

rae AU n — cMelIeHus KpOBJIH, TOUBbI 1 OOKOB COOTBETCTBEHHO;

Cx,n,6 — SMIUPUYECKHE KOA(PPUIMEHTHI, 3aBUCAIIME OT (OPMBI CEUECHUs
BbIPa0OTKY;

Rk.n,6 — cpeiHss MPOYHOCTh KPOBIM, MOYBBI U OOKOB, BBIYMCIEHHAs I10
dopmyne (2.2). Unest nocneaneir GopMysibl COCTOUT B TOM, YTO KOMITOHEHTBI
CABMKEHMSI JTOJDKHBI ObITh OOpaTHO IMPONOPLMOHAIBHBI BEJIMYMHAM NPUBE/ICH-
HBIX MPOYHOCTEM COOTBETCTBYIOIMX YacCTEl MacCHBa, OKPY)KAIOIIErO JaHHYIO
BBIPA0OTKY.

AHanu3 pe3yjabTaTOB MIAXTHBIX MHCTPYMEHTAJIbHBIX HAONIOJECHUN, a TaKxKe
JAHHBIX (PU3UYECKOr0 MOJICIMPOBAHUS TIOKA3aJIU, YTO SIMIMpUUEcKUe Ko3(duu-
€HTBl 3aBUCAT TJIABHBIM 00pa3oM OT (opMbl cedeHHsl BbIpaOOTKU. KoHkpeTHbIE
3HAQYEHHs] IMIIUPUYECKUX KOIPPHULUECHTOB Ck 6 HOIYUEHBI B TaHHOH paboTe A
apo4yHOi (hopMbl ceueHUs BhIPaOOTOK, KOTOPasi MPUMEHSETCS B MPAKTUKE TOPHBIX
paboT B mojaBisAtoIIeM yucie ciaydaeB. O0paboTKa IKCIIEPUMEHTANBHBIX JaHHBIX
M0Ka3aja, YTo Cyn6 A1 apOYHOM (OpMBI paBHBI COOTBETCTBEHHO 84, 110 1 75.

JlOCTOBEpPHOCTh TMOJIyUE€HHBIX 3aBUCHUMOCTEN MpOBEpsach IMyTeM CpPaBHEHUS
PacUETHBIX W SKCIIEPUMEHTAIBHBIX JIaHHBIX, KOTOPBIE HE YYUTHIBAIUCH IIPU yCTa-
HOBJICHHM PErPECCHUOHHBIX 3aBUCUMOCTEN M BEIMYUH SMIUPHUECKUX K03Dduiu-
€HTOB. B KauecTBe KOHTPOJBHBIX SKCIIEPUMEHTAJIBHBIX YYaCTKOB ISl IPOBEPKU
JIOCTOBEPHOCTH PACUETHBIX JAHHBIX ObUIM BBHIOpAHbI yYacTKH IMOJIEBBIX BBIPaOO-
TOK, KCIIJTyaTUPYEMBIX B TeueHue 15 siet u Oosee 3a npepenamMu akTUBHOTO BO3-
JIeMCTBUSL OYMCTHBIX paboT, mpuyeM Hopojsl He Obutn o0BojHEeHBI. [locnennee
00CTOSITENECTBO /1a€T OCHOBAHUE MPUHSATH OCTOSIHHBIE TPAaHUYHbIE YCIIOBUS, IIPU
KOTOPBIX 3KCITyaTHMpOBajach BhIpaOOTKAa. YPOBEHb TOPHOTO JABJIEHHUS BOKPYT
BBIPa0OTKH COXPaHSJICS MPUMEPHO HA OJTHOM M TOM K€ YPOBHE U COOTBETCTBOBAI
reoCTaTUYeCKOMY JaBJICHHUIO Ha JIaHHOW TTyOMHE 3a10keHus BelpaboTku. [Ipou-
HOCTh BMEUIAIOIIMX TOPOJ TAK)KE COXpaHsUIach MPAKTHUYECKH MOCTOsHHOM. [lo-
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CTOSIHHOE 3HA4YE€HHE MCXOJHBIX MapaMeTpoB MPUHUMAIIOCh B COOTBETCTBUU C 3a-
BUCHUMOCTSIMH (2—4).

Ha cuumkax puc. 9 — 11 noka3aHbl XapakTEpHbIE COCTOSIHMSI TOJIEBBIX Maru-
CTPaJIbHBIX IITPEKOB B yCIOBUAX IIAXT UM. baxxanosa, uM. ITouenkona I'Tl «Ma-
keeByroib» U UM. I'epoeB Kocmoca ITAO «ITOK IlaBnorpangyrons». Bece tpu
MOJIeBbIE BBIPAOOTKU AIKCIUTYaTUPOBAIKMCH NMPU BeChbMa HEOIArompusITHON BeH-
YHHE KPUTEPHs YCTOMUMBOCTH, HAXOAAMUXCS B mpenenax 0,5 wim paxe mnpeBbl-
HIAIOIIMM 3TO 3HAUYE€HME. YKa3aHHbIE y4acTKU ObUIM BBIOpaHbl Kak HauOoiee
NPEeCTaBUTENIbHBIE U TUITUYHBIC JJIi COBPEMEHHBIX YCIOBHI Pa3pabOTKH.

Puc. 9. XapaxrepHoe cocrosiHue noaesoro  Pue. 10. Tunudanoe cocTosiHuEe MOJIEBOTO
MarucTPaJIbHOTO IITPEKa B YCIOBUAX LIax- LITPeKa B yCIOBUSX IaxThl M. [louenkosa
11 UM. ['epoeB Kocmoca [TAO «JITOK I'TI «MakeeByroiab»

ITaBnmorpamyroms

Puc. 11. O6xonHas BbIpabOTKa 3alajHOIO IMOJEBOro KBepimiara rop. 1012 M 1mmaxTsel
uM. baxxanosa I'Tl «MaxeeByromiab»

Tak, maxta um. ['epoeB Kocmoca I[TAO «/ITOK IlaBnorpamyrons» orpabaThl-
BaeT 3amachl MJIACTOB C10 U c11 Ha TiryonHe 350 m u 6omnee. CornacHo [13] coctos-
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HHUE BBIPAOOTOK Jake 3a Mpe/iellaMyd aKTHBHOTO BO3JICHCTBHS OYMCTHBIX paboT B
JAaHHBIX YCIIOBUSAX XapaKTEPU3YyeTCsl KaK HEyCTOMYHMBOE.

Ha puc. 12 npuBenena BbIKONMpPOBKa U3 IJJaHA FOPHBIX padOT B OKPECTHOCTU
LeJIMKa OOJIBIIMX pa3MepoB, OCTABIEHHOIO Ul OXPaHbl BEPTUKAJIBHBIX BCKPbI-
BAIOIIMX CTBOJIOB. Tak, BOCTOUHBIN MOJEBON IITPEK PacIoyiokeH (pakTudecku Ha
riyouHe 380 M, 4TO IpU HU3KOM YPOBHE MPOYHOCTH BMEIIAIOLIMX IOPOJ, HE
npesbimiatomieM 20 MIla Ha ogHOOCHOE CKaTHe, CO3AAET TSAXKENbIE YCIOBUS AJIs
HOJIepP>KaHUs BBIPAOOTKH.

Ha puc. 9 nokazaHo cocTosiHHE IITPEKA, 3aKPETJICHHOIO apO4YHON MeTajinye-
CKOM paMHOM IOJATIMBON Kpemnbio 6e3 oOpaTtHoro ceoaa. O6cienoBaHle COCTOS-
HUS BBIPAOOTKU MPOBOAMIIOCH uepe3 17 jeT mocie npoBeneHus BEIpaboTKU. Bol-
paboTka mpoxoauiach komOaiiHOM. Bmemaroniye noposl UMEIOT NPOYHOCTh Ha
0JTHOOCHOE ckaTHe, 6sm3kyto k 20 MIla. CymmapHbIie cMeIeHsI Ha KOHTYPE BbI-
pabOTKM OLICHWBAINCh HA OCHOBAaHMM CPABHEHUS TEKYIIHMX rabapHTOB C MPOEKT-
HBIMU €€ pa3MepaMu B MOMEHT IpoxoJku. Kpome Toro, pe3ysibTaThl 3TUX U3Me-
pPEHUI KOPPEKTUPOBAINUCH U COMOCTABIISIMCH C IAaHHBIMU JPYrUX aBTOpoB [13].
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Puc. 12. BeikonmpoBKa 13 IJIaHA TOPHBIX paboT B OKPECTHOCTH IeNTUKa OOJBIINX pa3Me-
POB, OCTAaBJICHHOTO JIsl OXPaHbl BEPTUKAIbHBIX BCKPBIBAIOIINX CTBOJIOB

Pe3ynbTaThl cpaBHEHUS! pAaCCUUTAHHBIX KOMIIOHEHT CMEIIEHUH ¢ (haKTHUECKu-
MU Ha MOMEHT oOciel0BaHHs BbIpaOOTKH MpEeJCTaBlIeHbl B Tabu. 2. B cioyuasx,
pU U3MEPEHUH TOJBKO Pa3MepOB BHIPAOOTOK, paselieHHue BEPTUKAIbHOM KOH-
BEPreHI1U Ha My4YeHUe MOYBbl U OMyCKaHHE KPOBIHU MPOU3BOIUIOCH C IIOMOIIBIO
W3MEPEHUS BEIMUNHBI IPOCKAJIb3bIBAHMSI JIEMEHTOB KPENH B 3aMKaX MOAATINBO-
ct. [{ns obecrnieueHus: JOCTOBEPHOCTH PE3yJIbTAaTOB HATYPHBIX W3MEPEHUI KOM-
MOHEHT CMEIIEeHUH MPon3BoaAMIICS ooMep 3-5 ceueHuid BEIpaOOTKH.

74



Du3uKO-TeXHUYECKHEe NPodJieMbl TOpHOro npouspoacTsa 2016, Bbin. 18

ST1 '€ 7°¢€-| 9% “OOHIIAIHOOHLO
v 9/- 01- QHHOHOINILO
0S¢l 00ST| oS¢ ied
P6g| €TPC 6¢€¢ 650 €l 980 1T Sy S oy 81 0TL| eHEOWANERQY ‘WH
9°6T-| €I 0°L-| 9% “©OHII'AIHIOHIO
891- €€ - OHHOHOINM10 Modim pogarromn
ovL|  00T| 0S€ Lied ‘BOOIND0Y]
ILS| 9°€€T LTE 0 81 S 40 61 SI SC 0cC 68 993 go0da | ‘Wu
L9 G- L€l 9 “QOHIIALHIOHLO
0cC 148 01 SQHHOHOINILO
06T 06¢C 0LT Dieg HOINIA HOE9IrOII
(1183 SLT 08¢ 12°0 SI S 20) 9¢ S9 0¢S S €°6T| TIOI| ‘edoHEXR] ‘WH
A e 6 ¢€- STI| % “9OHILAIMOOHLO
901~ £l- I¢ SHHIHOINILO Jerrmdoax
009 0S¢ 0cc ieg HOE9Ir011
140174 9¢e 16T 9T°0 ST 6¥°0 Sy (014 oy 09 8°TC G16| ‘eEOMHORO[] ‘WH
O o < ] =
EC[EQ[EQ| 8BS 5| 5| S5¢| 5§ 8%| 85| 8% ¢| &
o a o o o & & o e 5 = o =S 9 =9 g8
E B E =g 8 TE| Ea o R ve gl »gl »BQ )
o a o g ¥ = o == m m m m B8 =
& = =) g8 B| B E a & g o= &
= = = o S = = - = - I W
= o = 2 3 3| § B o 2 . w2 =
m ® m = & m B & m & m z exrogediag
s 2 13 g . ’ m ‘eLXE[]]
HIWHMIIhHLINE) d Yorogedidd XI9HIrodLHOM ddALHOM BH HHHIMAND XI9HLIhded BHHIHAedD 191eLdIr €
7 eNHIQR],

75



Du3uKo-TeXHUYECKHEe NPodJieMbl TOpHOro npouspoacTsa 2016, Bbin. 18

Ycpennenusie gannbie (Tabi. 2) MOKa3aid, YTO PACYCTHBIE KOMITOHEHTBI CME-
IICHUH KPOBJIM, OOKOB M TOYBBI PaBHBI COOTBETCTBEHHO 327 MM, 233 MM H
571 mm, Torga kxak ¢akrtuueckue coctaBuiau 350 mm, 200 mm u 740 mm. OTKII0-
HEHHE PACYETHBIX BEIUYHMH OT (PAaKTHYECKUX cocTaBmiIo + 34 MM — 168 mm, wim
+14 — 29%.

Ha puc. 10 noka3zaHo cocTostHue OTKaTOYHOTO KBepuuiara maxtel uMm. [louen-
koBa I'Tl «MaxkeeByroib». BeipaboTka npoliziena OypoB3pBIBHBIM CIIOCOOOM IS
BCKpBITHs TU1acTa |1 Ha rmyouHe 915 M B mopoax mecyaHo-TIIMHUCTOIO COCTaBa ¢
IPOYHOCTHIO Ha 0/IHOOCHOE cxkaTtue 37-65 Mlla.

Pa3pes Tonmum B 1TaHHOM MecTe HaOIIOACHUI MpeicTaBIeH Ha puc. 13.

Puc. 13. CtpykTypHas KOJOHKA B OKPECTHOCTH TOJIEBBIX BRIPAOOTOK IIaXThI
uM. [TouenkoBa

CocrosiHrE BBIpAaOOTKH 00CIe10BaIOCh HA MEPEX0/Ie B 3amaIHbIN M0JIEBOM OT-
KaTOYHbIN mTpek. B 1aHHOM MecTe BhIpaOOTKH OXPAaHSUTUCh B MAacCUBE YIJIA BHE
30HBI BIMSIHUS OUHCTHBIX padoT (puc. 14).

Ha sroil maxrte npou3BOAMINCH JUIUTEIbHBIE IIAXTHHIE MHCTPYMEHTAJIbHBIC
HaOJII0IeHNUs 32 KOHBEPreHIMel Ha KOHType JaHHOM M el MoJg0OHbIX BEIPaOOTOK.
PesynbTarel 00001I€HNS TPOBEACHHBIX 3aMEpPOB W HAOIIOJCHHUH MpHUBEIEHBI B
Tabm. 2.

@dakTUYeCcKHe CMEIIEeHUsI KPOBJIH, OOKOB M MOYBHI COCTABISIOT MO YCPEIHEH-
HbIM pe3ynbrataM u3mepenuit 220 mm, 350 mm u 600 mm. PacueTHble BeTUUMHBI
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3THX TOKa3aTeJei paBHBI COOTBETCTBEHHO 251 MM, 337 MM u 494 mm. AbcomoT-
HbIE OTKJIOHEHHsI KoyieOmoTes B mpeaenax ot +31 mm 1o —106 MM, wiu B OTHOCH-
TENBHBIX BenuunHax ot +13% no —21%.

35 I} PO UTBsB»

—

75 ¥

26 VIn75 1

Puc. 14. BeikonmpoBka u3 1miaHa TOpHBIX paboT mo maxrte uM. [louenkosa

JlocTaTouHo XOpolIas CXOAUMOCTh PACUETHBIX M (PAKTHMUYECKH H3MEPEHHBIX
CMellleHni HaOmoJaeTcsl U Ha mpuMepe maxTel uM. bakanoBa. O6xoHas BbIpa-
60TKa 3amajgHOro nojesoro mrpeka rop. 1012 m (puc. 11) Obuta npoiigeHa B ao-
CTaTOYHO MPOYHBIX MOPOJIAX U MOJJCPKUBAJIACh B HETPOHYTOM MacCHUBe BHE 30-
HBI BO3/ICHCTBHS OYUCTHBIX pador (puc. 15).

Hecmotpst Ha Oonbliryto rIyOMHY pacrojioXeHHsl, KOHBEPreHIUsl Ha KOHTYpe
BbIpa0OTKM CTaOMIM3UPOBANACKH CIIyCTs 3-5 JIET Mocje ee MPOBEIECHUs, B pe3yib-
TaTe Yero BEIPAbOTKa COXpaHsIa YIOBIETBOPUTEILHOE COCTOSTHUE.

PacueTHble cMmelieHusT KpoBiIH, OOKOB M MOYBHI JJIS JAHHBIX YCJIOBUN paBHbI
280 MM, 275 mm 1 310 mm. Kak BuaHO U3 Ta0II. 2, PaKTHIECKH H3MEPEHHBIC KOM-
MOHEHTH! CMEIEHHs] HE CYILIECTBEHHO OTIMYAIOTCS OT PAaCUYETHBIX, YTO CBHJIE-
TEJNBCTBYET O JJOCTOBEPHOCTH YCTAaHOBJICHHOH 3aBHCHMOCTH.

Eme ogHuM mnoka3aTenbHbIM IPUMEPOM OLIEHKH JOCTOBEPHOCTH YCTaHOBIICH-
HOMW 3aBUCHUMOCTH CMEIIEHUN OT UCXOJHBIX YCIOBUH SIBISETCS Cly4all HE3aBUCH-
MOW OIEHKM KOHBEPreHLUMH Ha KOHTYpE BEHTWIALIMOHHOTO XOJKa IIaXThl
um. Abakymosa [14]. Tlnacr |4 umen momHocTs 1,6 M 1 pacmonoxeHn B ciabome-
TaMOP(HU30BAHHBIX OCAJOYHBIX IOPOJAX IECUYaHO-TIIMHUCTOr0 coctasa. [locne
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0TpabOTKH MJIaCTa B yCTAaHOBUBLICHCS 30HE Pa3TPy3KH ObUI MPOHACH BEHTUIIALIU-
OHHBIN X0MI0K (puc. 16). OTIMUNTETLHON 0COOCHHOCTBIO OBLIO TO, YTO BHIPAOOT-
Ka IPOXOAWIach MO OOPYIIEHHBIM M YIUIOTHEHHBIM mopojaaM. LleHHocTh 3TOro
9KCIIEPUMEHTA COCTOsJIa B TOM, YTO YCJIOBHSI €ro MpoBeAeHHsl ObUIM BechbMa Io-
OpOoOHO W3YYeHBI, BKIOYas [ETaJbHBIC HCIBITAHUS (U3NKO-MEXAaHUYECKUX
CBOMCTB 00pymieHHbIX nopos [14]. Kpome Toro, cMenieHrst Ha KOHTYpe BBIpadOT-
KU TIIATEIFHO U3MEPSIINChH JTMTENBbHBIN TIepro]] BpeMeHu. TakuM o0pazom, ObLIH
U3BECTHBI HE TOJHKO KOHEUHbIC BEJIMYMHBI CMEILIECHHUI, HO U UX JBOJIOLHUSA BO
BpPEMEHH.

Puc. 15. BrixonupoBka U3 1uiaHa TopHbIX pabor Ha ropusonte 1012 M nHa maxre
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Puc. 16. FOpHOTeXHI/I‘ICCKaﬂ 00CTaHOBKa B OKpPECTHOCTU BCHTWIIIMUOHHOI'O XOJKa Ha

A"

maxte uM. AGakyMoBa
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[Tocne mpoxoaku BeIpaOOTKHM OHA HAXOAMJIACH 3a MPEeiaMi BO3ICHCTBUS aK-
TUBHBIX OYUCTHBIX paboT. OHAKO B CHUITYy OTJIMYUTENIBHBIX OCOOCHHOCTEH cTpoe-
HUS TOJIIINA 06pyHleHHLIX 1 YIUIOTHCHHBIX MMOPOJA Ha BCIIMUMHY KOHBCPICHIIMU HA
KOHTYpE BBIPAOOTKHU CYIIECTBEHHOE BIMSHHUE OKa3aj CJIOW MENKOJIPOOJIEHBIX MO-
pox. Ilo nanueM [14] 3TOT €0 pacoyioKeH HENOCPEACTBEHHO Ha I10YBE paHee
oTrpaboTaHHoro 1iacra. [Ipu 3ToM ObLIIO YCTaHOBJIEHO, YTO XapaKTep KOHBEPIeH-
OUH CUJIBHO 3aBHCHUT ITIOJIOKCHUCM CCUCHUA BBIpa6OTKI/I OTHOCHUTCIIbHO BBINICYKA-
3aHHOTO cliosi. B yacTHOCTH, eciii cedeHue BhIPaOOTKH PACIOJIOKEHO TaK, YTO
MEJIKOJIPOOJICHBIN CIIOM OOpPYIICHHBIX IMOPOJA HAaXOIUTCS B OOKax BBIPAOOTKH,
npeobaagaroT cOMMKeHUs: 00KOB, YTO OTYETIMBO OTPAYKEHO HA CHUMKE puc. 17.

Puc. 17. Xapaxrep nehopMUpOBaHUs CEUCHHUS BEHTWISLHUOHHOIO XOJKA, PACIOJIOKEH-
HOT'O B OOpPYIICHHBIX U YIUIOTHEHHBIX TIOPOIaxX

B 1ab6i1. 2 npuBeacHbBI (haKTHUECKUE U paCUeTHBIC BEIMYMHBI CMEIICHUN TOPO/T
KPOBIH, OOKOB M TOYBBI BBIPAOOTKH, KOTOPBIC PaBHBI COOTBETCTBEHHO 350 MM,
2500 mm, 350 mm 1 339 mm, 2423 MM, 394 mMm. PacxoxaeHUsT cpaBHUBAaEMBIX Be-
JUYUH He TpeBbicuio 11%, 4To cBUAETENBCTBYET 00 YIOBICTBOPHUTEIBHOM CXO-
JTUMOCTH PaCYCTHBIX M OKCIIEPUMEHTAIbHBIX JaHHBIX.

Takum 00pa3oMm, BBITIOJTHEHHBIC UCCIICIOBAHMSI TIOKA3aJIH, YTO KOHIICTIIIUS pac-
yeTa CMCIIECHHUI Ha KOHTYpE BIPAOOTKH BHE 30HBI BO3/ICHCTBUS OUYUCTHBIX PadoOT,
OCHOBaHHAas Ha TOJXOJIE, KOTJa CHavaja OIpPEIeNIeTCs MOTeps CCUYCHUs Kak
GYHKIHSA KPUTEPHUS YCTOWYMBOCTH, a 3aTeM TOJTYYCHHAs BEIWYMHA Pas3aesseTcs
Ha OTJIETbHbIE KOMIIOHEHTBI OOPaTHO MPOMOPIHUOHATBHO TIPOYHOCTH TIOPO KPOB-
JI¥, TIOYBBI U OOKOB MOITBEPIMIIACH IKCIIEPUMEHTAIBHO.

79



Du3uKo-TeXHUYECKHEe NPodJieMbl TOpHOro npouspoacTsa 2016, Bbin. 18

BriBoaBI

1. DxcnepuMeHTaIFHO BIEPBBIE MOKA3aHO, YTO pabOTy TOPHOTO JaBIICHHS,
pacxoayeMylo Ha pa3pylIeHHe BMEIIAIOMIUX ITOATOTOBUTEIBHYIO BBIPAOOTKY MO-
POA MOXKHO CYHMTATh MPONOPLUOHAIBHON IJIOMIAAN YMEHBIICHUS BBIPAOOTKH B
pe3yJbTaTe CMEIICHUS Pa3pyLICHHBIX TOPO B MOJIOCTh BHIPAOOTKH.

2. Pa3paboTaH HOBBII MTOJXOJ K pacyeTy CMEIIEHHH Ha KOHTYpE IOATOTOBH-
TETHHOW BBIPAOOTKH, OTIWYAIOIIMICS TEM, YTO BHAYAJIC OMPEICISIIOT TOTEPIO
IUTOIIA TN CEYCHUS BBIPAOOTKHU 32 MAaKCHMAIIBHBIN CPOK €€ CITy>KObI KaK (DyHKIIUIO
KPUTEPHs YCTOMYUBOCTH, a 3aTeM Pa3OUparoT MOJyYeHHOE YMEHbIICHHE TUIONIA-
I Ha KOMIIOHEHTHI CMEIICHUH B KpOBje, OOKax M MOYBE. DKCHEPHUMEHTAIBHO
YCTAHOBJICHBI AMITMPHUYECKUE 3aBHCUMOCTH M KO3()(PULIMEHTHI Isi BHIYWICHEHUS
COOTBETCTBYIOIIMX KOMIIOHEHT CMEICHUH U3 IUIOIAAN YMEHBIICHUS CCUCHHUS.

3. TloxazaHo, 4TO MPHUBEACHHYIO MPOYHOCTH MOPOJ KPOBIH, OOKOB M MOYBHI
HEOOXOMMO PACCUMTHIBATH C YYETOM PACCTOSHUS KaXXIOTO TOPOJHOTO CJIOS OT-
HOCUTEIIbHO KOHTYpa CEYCHHs BBIPAOOTKH, YTO CYIIECTBEHHO MOBBIMIAET TOY-
HOCTh IPUBEIEHHS MPOYHOCTU M JIOCTOBEPHOCTh PAacYeTOB CMELICHUI Ha KOHTY-
pe.

4. BBINOJHEHO CPaBHEHHE PACUYETHBIX JAHHBIX C SKCIEPHMEHTAJIbHBIMU Be-
JMYUHAMH CMEIIEHHH Ha KOHTYpE BBIPAOOTOK B PA3HBIX T'OPHO-TEOJOTHYECKUX
ycioBusx. [loka3aHo, 4TO pacyeTHbIC JaHHBIE COBIAIAIOT C IKCIIEPUMEHTAIbHbI-
mu B npenenax 30%, 4To BIOJIHE YIOBJIETBOPSET MPAKTUKY NMPOEKTHUPOBAHUS U
reOMEXaHUYECKHUI ayUT TOPHBIX padoT.

5. IlpemtoxxeH u 000CHOBAaH HOBBIM MPHUHIUI y4YeTa MPOU3BOJIBHOTO YHCIA
U3MEHEHHI TOPHOTEXHUYECKOW M TOPHO-TE€OJOTMYECKOW CHTYalliH B OKPECTHO-
CTH JKCIUTyaTHPYEeMOH BBIPAOOTKH, KOTOPBIA MOXKHO Ha3BaTh, KaK MPHHIUI K-
BUBAJIEHTHOI'O T€OMEXaHNYECKOTO COCTOSHUSA. YKa3aHHBIN MMOIX0J] AT BO3MOXK-
HOCTh COCTBIKOBaTh KPHBBIE KOHBEPT'CHIIMM OIHOW WM TOH K€ BBIPAOOTKH, MOTIa-
JlafoIledl B TEYEHHE CPOKa CIYXKObl B pa3Hble T€OMEXaHWYECKUE CUTYalluH, MpU
KOTOPBIX KPUTEPH yCTOMYMBOCTH BMEIIAIOIIEr0 MaccuBa m3mensercs. [Ipemio-
YKEHHBIM MPUHIMI TPOBEPEH Ha (PU3MUYECKUX MOJENISX U C MOMOIIBIO IAXTHBIX
WHCTPYMEHTAJBHBIX HaOmoneHuiH. CXOAUMOCTh PacUeTHBIX JAaHHBIX C AKCIEPH-
MEHTaJIbHBIMH HaXoJIUTCs B mpenenax 29% mnpu JOBEpUTENbHON BEPOSTHOCTH
90%, 4TO TOCTAaTOYHO JJIs1 MPAKTUKH MPOEKTUPOBAHUSI.
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O.B. I'naoka, B.B. Hazumko

OBI'PYHTYBAHHSA FTEOMEXAHIYHOI KOHUEMLIIT OBNIKY
B3AEMOBIJIMBY MOKPIBII, BOKIB | MiAOWBA HA ®OPMYBAHHA
3MILLEHBb HA KOHTYPI BUPOBKA

Po3pobnennit HOBHIA TiIXiJ 10 PO3PaxyHKY 3MIlIEHb Ha KOHTYPI MiJIr0TOBYOI BUPOOKH,

3aIpONOHOBAaHUM i OOTPYHTOBAHMI HOBHI MPUHLMUI OOJIKY JOBUIBHOIO YHCia 3MiH Tip-
HUYOTEXHIYHOT Ta TipHUYO-TEONOTIYHOI CUTYyalii B OKOJMLI eKCIUTyaTaliiHOi BUPOOKH.
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BukoHaHO TOpIBHSHHS PO3PAaxXyHKOBUX JaHHMX 3 CKCIICPUMCHTAIBHUMU BEIMYMHAMU
3MilIeHb Ha KOHTYPi BUPOOOK B Pi3HUX TiPHUYO-TEOJOTIYHAX YMOBAX.

KirouoBi ciioBa: moponu, pyiHyBaHHS 1TOpij, (pi3rmdHe MOAETIOBAHHSA, 3MIIIIEHHS, BUPOO-
Ka, CTIAKICTb.

E. Gladkaya, V. Nazimko

SUBSTANTIATION OF THE GEOMECHANICAL CONCEPT OF THE
ACCOUNT OF MUTUAL INFLUENCE OF ROOF OF THE MINE
WORKING, WALL AND FLOOR INFLUENCE ON THE FORMATION OF
DISPLACEMENTS ON THE CONTOUR MINE WORKING

Developed a new approach of the calculation of the displacements on the contour of pre-
paratory mine working, proposed and justified a new principle of accounting for arbitrary
number of changes in mining and geological situation in the vicinity of the operated mine
working. Compares the calculated data with experimental values of the displacements on
the contour of the mine working in various mining and geological conditions.

Keywords: rocks, fracture of rocks, physical modeling, displacements, excavation, stabil-
ity.
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