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B/TMSAHHE YCTVIIA HA H/IC ITPH3ABOMHOM
YACTH FrOPHOM BbIPABOTKH

[peanoxerio YIpaBAeHme HaNPAXKEHHAMK B FODHOM MaccuBe Yepes paLivo-
HambHYIO GopMy 3aBOA, paccMOTpelo BanARne obwert KapTurs HAC Ha Ha-
TIPAKCHHA B OKANBHON 30He, PHBENEHb! MOJENH BbIPACOTOK W CXeMbl Harpy-
JKeHuA. rpoBeleH CpaBHHUTebIsn aHams HAC 3a60eB NAOCKOro 1 ¢ VCTYIOM,
OBOCHOBAHB! MPEHMYILIECTBA 3a008 € YCTYIIOM.

Kmovesnie caoBa: reoxod, YCTyr, BblpaboTKa, 32608 HCTIONHHTEAbHBIH OpraH.
Hanpaxernus, H/C.

B HacTosflllee BpeMsi BeAyTca paboThl MO CO3JaHUIO
reoXol0B HOBOIO MOKOMAGHUS, OAHOM U3 OT/AHUMUTE!b-
HBIX 4epT KOTOPHIX AO/KEH CTaTbh HOBBIF MOAX0A K MPOEKTUPO-
BaHMIO UCTIO/IHUTE/IbHBIX OPraHoOB MPOXoA4YecKux cuctem [1, 2].

HMayuyenue onbitTa, puobpeTeHHOro paspaboTuukaMu nep-
Bbix reoxonoB «IOfIAHI - 3» u «3/TIAHI - 4», no3Bonuno pas-
paboTaTh TpeBOBaHWA K MCIOAHUTE/IBHBIM OpraHaM reoXOa0B
[3].

3nech rpuBeseM TONBKO HEKOTOpble TpeOOBaHWA, KOTOpbIe
OTBEYalOT paccMaTpPUBaeMoil 31eCh TeMaTHKe:

— KoMmnaktHOCTE NpUBOAHBIX MexaHu3MoB HO;

— Huskasa sHeproeMKocTh paspylleHUs FOPHOro MacCHUBa;

— Bo3MOXHOCTb YIPaBAGHUS OpUeHTalMel paspylialolrx
HanpsaxeHuH;

— [lonHoe nieperpbiTUe 32605 BLIPabOOTKY;

— Bo03MOXHOCTb HernpephlBHOIO MNepeMelleHUs reoxoJa Ha
3ab0it;

TpaaMLIMOHHO KOHCTPYKTHBHBIE DPeleHHWs MCTIONHMTeNbHbBIX
OPraHoOB MPOXOAYECKHX CUCTeM onpenensioT qopMy 3adod, T.e.
dopMa MOBepXHOCTH 3ab0fA — CMeACTBHe U3 KOHCTPYKTUBHOIO MC-
TIO/THeHUs] UCTIOMHUTENBHOTO opraHa. [Ipu NpoeKkTMpoBaHWK TPO-
XONUecKoM MallMHbl 3a7al0TCA XapaKTepHUCTHUKaMK TNopoabl, CO-
CTaB/AOIIeH MacCUB, cedeHUeM U hopMOit KOHTYpa BhIPabOTKHU, U,
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WCXO/IA U3 3TOrO, OllpesenseTcs TUN U KOMITOHOBKA WICTIONHKTE/Ib-
HOTO OpraHa, Npy 3TOM B YMC/IO pelllaeMbiX 3aa4 He BXoauT dop-
Ma rpyau 3abos.

PaunoHansibiit BbiGop chopMbl 3a60 M OpHeHTalMs pa3py-
IAOIKMX MHCTPYMEHTOB [03BO/MT HaM AOOWTLCA pa3pylleHHs 3a-
60A MPH MeHBLUIMX IHEprosarparax U TpPeGOBaHUAX K 3HEProBoo-
PYKEHHOCTH UCTIONMHUTE/IBHOIO OpraHa.

Dopma paspyimaeMoit NMoBepXHOCTH U CXeMa [PW/IOKeHH s CHIT
onpeaensaor KaptuHy H/IC 3a6o0s. Tloatomy HeobxommMmo pac-
cmoTpeth Kapturbl H/IC nipu pasauuHbiX reoMeTpudecKux rapa-
MeTpax 3ab0s, UTOGbI CPaBHUTb M OLIGHUTh MX [IPUMEHUMOCTb /1A
TeX W/IH UHbIX YCTOBHIA.

[lpy 3TOM Haao YyuMTBLIBATH, YTO COrIacHO Teopur Mopa, pas-
pyilieHVie TOPHOM MOPOAbl ITPOUCXOAUT TOMBKO OT CABHra W/W pac-
TskeHus (4], To ectb npu BHIMNO/MHEHWH XOTA Obl OAHOTO U3 ABYX
YC/IOBUM: TMpeBbllleHWe Mpeaena MPOYHOCTH M0 PacTATHMBAIOLIMM
HanNps’KeHUsAM, WK HalpsKeHUAM c/ABura {(KacaTe/lbHbIM Harpsike-
HUsIM), KOTOPbIe, ONpPeaensitoTCs IMAaBHBIMHM HATIPAXCHUAMH U PaB-
Hbl NIO/IOBYHE Pa3sHMLibl MeXKAY Oy U O3

PaunonanbHas dhopMa 3a60fi 4OMKHA BOWUTU B UWCTO UCXOM-
HbIX JaHHBIX, OMNpeAensiolnX KOHCTPYKTUBHOE pellleHWe paspy-
WIAIOLIEro MOAYAS MPOXOAYECKOH MaluMHbL. A OAHUM M3 OCHOBHBIX
KpUTepHeB OLIeHKH DaLlMOHa/IbHOCTH (OpMBI 3aD0fl IOMKHO CTaTh
pacnpocTpaHeHhe 30H ¢ pacTArMBaOWMMK HanpsikeHuamu., Pas-
pYMa0LMI MHCTPYMEHT [O/MKeH 3aCTaBUTh Iopoay paboTaTh Ha
pacTaxeHre. CyMMapHOe BO3ZeWCTBHe BCeX PaspyliaiolMX 3/e-
MEHTOB MHCTpYMeHTa (pe3Libl, /1e3Bus, 3y6bsi, AUCKU U T. I1.) JOMK-
HO CO374aBaTh “POH HarpsiKeHU» Oz, KOTOPbIA OyaeT cMellaTe Ha-
NPAKEHHH, CO3aaBaeMble OTACMLHO B3IATHLIM 3/IEMEHTOM, B CTOPOHY
pacTsKeHHUs. DTO [MO3BO/IMT YMEHBIUMTL 3HAYeHHEe HeoBXOAMMOTo
YCUMHUA Ha OTZE/IbHO B3ATOM pe3lie NMPH COXPaHeHUM IMPOM3BOAHW-
TebHOCTH {pHc. 1), nar yBennunTh 0OBEM paspyiaeMoit 30HbI TMPr
COXPaHeHrH ycwivis Ha pesue (puc. 2).

B HacTofllee Bpema 418 WMTOBOH MPOXOAKH MO MOPOAAM
cpeaHelt KpernocTH WHPOKoe pacnpocTpaHeHHe MOMYYUIHN Ipo-
XoA4YeCKHe LIUTHI C Pa3/IMYHbIMM THUITAMHU HUCIOAHUTE/IbHBIX Op-
raHoB, Cpeau KOTOPBIX MOKHO BBIAE/UTL OCHOBHbIE [5, 6]:

— POTOpHBIE;

— NaHeTapHbie;

— u3BUpaTesHOro TUMA.
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Puc. 1. Bauanue «poHa HanpsKe-
HHH», CO3daBaeMOro CYMMapHbIM BO3-
AeHCTBHEM HHCTDYMEHTa Ha Heobxo-

AHMOE YCHIHE Ha pe3ue

Fasrep 30HH POIPIEHIS

J

[lepeuricnentble  UCTON-
HUTeNbHble  OpraHsl  hopMU-
PVIOT 3a00H HOMMHA/IBHO TIIO-
ckort  hopMbl  (POTOpHBIE U
M/IaHeTapHbIe € Mapan/ie/EHbIM
pacronokeHneM  MCKOBHIX
dpe3) Wi MOBTOPSIOUMIA MO
csoett ¢hopme npocws paz-
PYLIAIoIIero VHCTPYMeHTa
(nnaHeTapHble ¢ Herapa/vient-
HBIM PacriofOKeHVeM /IMCKOB)
(5, 6]. I'lpu sToM opma 3ab0n
onpezenserca 6e3 ydeTa Ha-
MpaB/ieHUsl Pa3pPYLIAIOLIMK Ha-
MPS2KeHUH B MopoLse.

HcnonnurernbHble OpraHbl
V3BUpaTe/IBHOTO TWMa He OT-
BeUaloT TpeDOoBaHYAM, Mpeab-
SIB/IIGMBIM K WCTIO/THUTE/IBHBIM
opraHaM reoxO/IOB, TaK Kak He
0BeCreurBalOT HeIPePbIBHOIO
repeMellleHrs reoxo/a Ha 3a-
6oi. VX npumenenue noapa-
3yMeBaeT LIMK/IMUHOCTE B pPa-
60Te MPOXOAYECKON CHCTEMBI.

Fasnep 30Kl pUIpHUeHIT Fazreg 36vss pazpwenus

Puc. 2. Bauanne cyMMapHbIX HanpmkeHHH Ha HANPSIKeHHA B /IOKa/llb-
HOYl 30He OTAeNbHO B3ATOro pesua, a) 6es yyera BAHAHHA Oy, 0)npu
CXKHMAIOWHX Of, B) NPH pacTAruBalomHx Jx
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PoTopHble 1 NMtaHeTapHble MCTIOMHUTE/IBHBIE OpraHbl odecrie-
YHMBAIOT MepeKpbiTHe 3ab0sa 3a CYeT OAHOBPEMEHHONM 06paboTKH
BCel ero MOoBepxXHOCTH, TO eCTh Ge3 popMUpOBaHus YcTya. Y po-
TOPHBIX Y I/IAHETAPHBIX MUCTIONHUTE/IBHBIX OPraHOB HMHCTPYMEHT
paboTaeT TOPLICBOM MOBEPXHOCTHIO WM KO/IBLICBONM KPOMKOHM, UTO
3aTpyaHsaeT hopMUpOBaHre YCTyIIa.

C yueToM paspaboTaHHbIX TPeBOBaHMIM K MCTIO/MHATE/IBHLIM
OpraHaM reoxoaoB OblIM pa3paboTaHbl BAPUAHTH KOHCTPYKTUBHEIX
pelieHHr, KOTOpble MOMKHO pa3duTb Ha JBe TPVl o ¢opMe
rpyau 3a6od: ¢ yCTynoM v 6e3 yeryna [7].

Yrobbl OLIEHMTb NMPHMEHMMOCTb TeX W APYIUX, PaccMOTPHM
HZAC 3aboer ¢ yctyrioM v 6e3 yeryria.

Hannure unu oTCyTCTBYE YCTYMA, a TakKe rapamMerpbl YCTyra
B/MAIOT Ha obmyio KaptuHy H/C 3abos, nostoMy BAMAHUE 3TO
NPOABAACTCA TPY TNPUIOKEHHUW CYMMapHOH Harpy3KH, NeViICTBYIO-
el CO CTOPOHBI HCMO/HUTE/IBHOTO OpraHa B LIe/IOM, U MIpaKTHUe-
CKHU He TMNpOofB/IgeTCA NpU NPWIOXeHUU /I0Ka/IbHOH Harpysku Neu-
CTBVIOIIEH OT OAHOTO OTAeNBHO B3ATOrO pesLa.

MaTtemaTueckoe MOZe/MPOBaHHE HAMPKEHHOTO COCTOAHUS
326051 MO3BO/MN/O MPOBECTH TeOPETHUECKHE WUCCICIOBaHUA B STOM
Harpas/eHHH, OCHOBHBIMM 3aJa4yaMH, TPU MpOBeAeHHH KOTOPBIX
CTaBU/IUCh:

— cosjaHve Moaened Maccusa 0e3 YCTYINOB U ¢ YCTyIaMy;

— oOllpeaesieHHe XapaKTepHBIX TeOMeTpHUYeCKHX MapaMeTpoB
ycryna;

— HCCeoBaHMe OOBEMHO-HAMPAMKEHHOIO COCTOSHMS TpU3a-
BoNHON 0BMaCcTH FOPHOTO MACCHBa;

— CpaBHeHHWe pe3y/IbTaTOB MCC/eA0BaHUM U Ha Moaendx ¢ yc-
Tynamu M 6es;

- CpaBHEHHWe pe3y/bTaTOB HCCAeJOBaHWI U Ha MoJensdx C
Pa3TUYHBIMK reOMeTPUIeCKUMH NapaMeTpaMH YCTYIOB,;

— BbIAIB/ICHHE 3aBMCUMOCTH [7IaBHBIX HalpAXeHWH O3, Oz U
03 OT TeOMeTPUUECKUX NapaMeTPoB 3ab0s U YCTyIa;

— BbIAB/IGHWE TEHAEHLMHM K CHIKEHUIO 3HepProéMKOCTH pas3-
pylleHus 3ab0s;

- TIOAYYeHHE TeOpPeTUUEeCKUX MPeANOCHIOK K ONTUMU3ALINK
dopmbl 3a608;

YuuThiBad CAOKHBIN XapakTep HarpyxeHus 3ados, 4714 pelle-
HHA 3a1aun MaTeMaTUdecKoro MOJeMMPOBaHUSA B AaHHOM Caydae
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yao6HO MNMPUMEHUTL MeTObl
UUC/IEHHBIX ~ PacyeToB, a
MMEHHO MeTod  KOHEYHBIX
snemeHToB (MK3).

Kak uHcTpyMeHT peanu-
3alMM  MeTOAa  KOHEUHBIX
371eMeHTOB, OBI/IO MpPUMEeHe-

HO KOMIBIOTEPHOE MOeN-
Puc. 4. Pacnionoxenue Y3aoB B KO- U ® )
He4HBbIX 37eMeHTax: a) 4-x yanoBoil, 6) poBaHVe HanpaAXeHHOro Co
10-Tv1 yanosoi CTOSIHHS MacCHBa B CHCTeMe

COSMOSWorks, uTto 1nosso-

WO TIPe/CTABUTh KapTHHY
pacrpeneneHys HalpsiXeHuil B Mpu3abofHONM 30He TOPHOTro Mac-
cuvBa.

[py MoaennpoBaHUM KCCIEAOBANWCH LWIMHAPUYECKHE Bhipa-
60Tk auvaMeTpoM D = 3 M, ToMUMHOM OKpYKalollero MaccvBa
B =6 ™ (puc. 3} B cpese cpenHe3epHUCTOTO MacCUBHOTO a/leBpO-
IUTa, XapPAKTePHOM /719 AHXKEPCKOTO YI/IEHOCHOTO paloHa, o7
maxToynpasaeHus «PUskyabTYpHUK» Ha raybrde 270-600 m (8]

Moaenu pasbuBauck Ha oGbeMHbie 10-TH y3noBble 371eMeHTh!
(puc. 4, 6), NMOBepPXHOCTV KOHTAKTa MacCUBa C UHCTPYMEHTOM U
[PUMBIKAOIIME K HUM 0671acTU pa3bUBa/iach Ha 3(1eMEHThbl pa3Me-
pom 25 MM, ocTanbHOM MacCuMB Ha 31eMeHTsl pasmepom 650 mm
{puc. 5). Tlepexon pasmepos anementa ot 25 no 650 MM ocyect-
BISI/ICS TTOCTEINEeHHO Ha BOCBMH TMEePEeXOIHbIX COSIX.

PU3MKO-TeXHHUUECKHe CBOFCTBA MOpOo/s! [2]:

IMnotHocts p = 2700 Rr/M°

a
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Puc. 5. Pas6bueHne Moaenel Ha KOHe4YHbIe 3/1eMeHTbI: a) IOCKHI 3a60#, 6)
3a60H ¢ yCTyrom

KoadduumeHTt kperoctu no mkaze npodgeccopa M.M. Ipo-
TOOBSIKOHO [ =7
['lpenen NMpoYyHOCTH MpY OAHOOCHOM CXATHU Oq, = 72.3 Ml la
['lpenen NMpoYyHOCTH NMpY OAHOOCHOM PaCTKEHHU
o, = 5.8 MIa
CuernnieHue (npezesn MPOYHOCTH TTPU YUCTOM cpe3e)
7= 15MIla



Moayas Oura E = 2.9-10* MIa

Moayns casrra G = 1.1:10* Ml 1a

Koadpduumenr [ lyaccona ¢ = 0.27

[lns vccnenoBaHvs BAMSIHUS YCTYNa Ha paBoTy HUCTIOMHMTE /b
Horo oprada 6winu paccmotpersl HAC 3a60eB aByx TUTIOB:

1) nnockui 6e3 yctyna, POPMUPYEMblil MATHIO Paava/ibHBIMM
paspymaMMi  I7IoaAKaMy, COBMAAAIOIMMH ¢ (POpMHpYyeMoi
MTOBEPXHOCTHIO (MTOBEPXHOCTRIO rpyan 3abos) (puc. 3) Obwas nio-
MiazZib KOHTAKTa WCTIONHUTE/LHOTO OpraHa C MaCcCHUBOM COCTaBW/IA

S =0.67m";

2) ¢ ycrynoMm, OpMUPYEMEIN MATHIO pPaavaIbHBIMU - paspy-
[IAKHMMY TVIONAIKAMY, NeprieHIVKYASPHBIMU hOpMUpPYeMor 1o-
BepxHOCTH (pvic. 7). Oblan naomaab KOHTAKTa WCTIOMHATE/BHOTO
OpraHa ¢ MacCMBOM COCTaBW/1a Sm =1.85:m

K noBepxHOCTSAM KOHTAKTa TVIOCKOro 3ab0si ¢ MHCTPYMEHTOM
MPUKIAABIBATACE HArpy3kW (puc. 6), COOTBeTCTBYIOIIME CHIaM
B3aMMO/CIHCTRHSA, BO3HUKAIOUNM [IpH paBoTe WHTOBBIX [TPOX0oadYe-
CKUX arperaToB C POTOPHBIMU WCTIOHUTE/IBHBIMA OpPraHaMu TUIa
naaHwalba (5, 6]. K natu paadanbHBIM BBITHHYTBIM MPAMOYTO/Nb-
HbIM YYacTKaM-IyuaM ObIIM MPWIOKEHbl HOpPMa/bHasi pacripese-
NeHHas Harpyska ¢ CYMMapHbIM 3HaueHveM F, = 1,75 MH u ok-
pyxkHas (KacaTensHasi) pacrnpedeneHHas Harpyska £, = 390 kH,
3KBUBa/IeHTHas RpyTaliemy MmomeHty M = 320 xHwm.

Jorst KoHMOKMa 30009 C POSPYUABLILT UHCTDYHEHTON

Puc. 6. Cxema npHioXkeHHA Rarpy3KH, K 3a0010 N10ckoH hopMbl
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ToHbl KOHMOKIMG 30008 € POIPYLOIOUUM UHCTPUHEHTON [na obecriedyeHUs

Brympernas kpomka — Hapyxwas xkpomka 3KBUBA/TEHTHOCTH Ha-
IpyKeHUs Mozenen
Obl/1 BBeleH KpUTepHi
MHTEHCUBHOCTb Ha-
IPY3KH, PaBHBLIA OTHO-
LIEHUIO CW/bI K I1/IOUIa-
M KOHTaKTa:

HHTteHncuBHOCTD
HOPMa/IbHOM  pacrpe-
AeneHHOM Harpy3ku
coCTaBWIa
Puc. 7. BHewnHnii Bua 3abos c ycrynom .2.614Mlla , OK-

PYKHOM
7, =0,582Mlla

K noBepxHOCTAM KOHTakTa 3ab0si C YCTYNOM TaKke MpHK/Ia-
AbIBA/IMCb HOPMa/IbHas Harpy3ka UHTEHCHBHOCTBIO ¢, = 2.614 Mlla

M KacaTe/bHas Harpyska WHTEHCMBHOCTHIO 7. =0,582Mlla

(puc. 8).

Hccnenosanua HC Monenn nnockoro 3a6os MoKasanu:

— B 30HaX KOHTAKTa HWHCTPYMEHTa C MOPOJON BO3HHUKAIOT
TpexoCHOe CXKaTHe, CKUMAIOIIHe HAMpsAKeHUs AOCTHUIaloT Be/M4M-
Hbl 10 3,25 MIa (puc. 9, a, puc. 11) n KacatesbHbIe — BeTMUMHOM
no 0,925 MT1a (puc. 9, 6, puc. 11);

— Ha Y3KHX /IMHeH4aTbIX Y4acTKaX, Pacro/IokeHHBIX 3a 30Ha-

MM KOHTaKTa (o xoay
[BVKEHHA WHCTPYMEHTa)
BO3HUKAIOT pacTaru-
BAlOIIME HAarpsXKeHHs M
AOCTUraloT 3HaUeHUHN
~0.7MIMa (puc. 9, a,
puc. 11);

— B OCTa/IbHBIX 0O-
NMacTAX Be/MMUMHBI  Ha-

npsixkeHWA O/M3KKU K HY-
Puc. 8. Cxema npHaoxeHMA Kacate/lbHOH 1110 (pI/lC. 9 a. 6)

Harpy3kH K 3a60oio ¢ ycrynom
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O0NaCMUY. CXUMTOUUX HANDAXEHLUL

o0nacmy pacmazubapuiux HanpaxeHud

00AACMY KACAMEbHEX HANDSXEHLL

a 0

Puc. 9. Sniopsl HanpsaKeHHH B BbipaboTke ¢ nmiockuM 3aboem: a) rnas-
Hble HanpsiXKeHHs O3, 6) KacaTe/lbHble HarpsXKeH!d T

odnacmu pacmszuboouux HanpRXeRu 00AGCMY CXUMBOUUX HONDAXEHUL OOAGCTY KOCOMENbHAX HONPAXEHUL

Puc. 10. Smopsl HanpsaxXeHHH Ha cpe3e NM/IOCKoro 3abos: a) rnaBHble Ha-
NpsXKeHUs O3, 6) IMaBHble HAaNPSXKEHNA G1, B) KacaTe/bHble HanpsiKeHWs T

— B 30He KOHTaKTa HMHCTPYMEHTa C TMOpPO/ON 3HaueHWs BceX
I7IaBHBIX HaTpAKeHHM HAaXOAATCA B CKUMalolien o61acTy.

Hccnenosanmsa H/IC 3a6os ¢ ycTynoM M rornepeyHbIM Harpas/ie-
HMeM KacaTe/IbHOM COCTaB/IAIOlIeN HAarpy3ky (pHc. 8, a) rokasasnu:

— B 06M1acTH BHYTpeHHer KPOMKH ycTyma (a0 25 MM oT KpoM-
KH) BO3HHMKaeT TPEXOCHOe PpacTAXKeHWe, [71IaBHble HArpsKeHHs —
7MlMado;8-2.7 MIa, 6; HO (puc. 12, puc. 13);

— Ha TMOBEepPXHOCTHM OTKOCA YCTYIa, [7IaBHble HAMpsKEeHUs O3
HAXO/ATCA B pacTArksalolles o61acTH;



Puc. 11. pacnpeaeneHHe HanpsixkeHHH N0 NonepeYHOMY CEYEeHHIO NATHA
KOHTaKTa HHCTPYMEHTa C N/IOCKHM 3aboeM: r — pacCTOSHUE OT Cepe/vHbI
MATHA KOHTAKTa, B — MpHUHa NAaTHa KOHTaKTa

Obracmy pacmazubapuiux Kopaxer o,

Obnacmu ryrebux HOpsIXeHul G,

Puc. 12. Snmropsel rnaBHbIX HanpsKeHHi O3 B 3aboe ¢ ycrynoM: a) obuiui
Buz, 6) BUA Ha 3a60i, B) pacnpeneneHue rno npodumo ycryna



[ parings omrkoca

Hap_imm Kpﬂi‘ﬂ(bl]

Puc. 13. Pacnpeaenenue HanpsaxeHuii o nofepedHoOMY CeYEeHHIO NATHa
KOHTaKTa HHCTPYMEHTa ¢ NAOCKHM 3a00eM: I — PAcCToAHKE OT BHYTpeHHeH
KpoMkH, B — wupyHa oTkoca

CpaBuuternbHbli aHanms H/IC 3a6oeB maockKoro U ¢ ycTyrnom
MoKasa:

— CYMMapHble HanpsKeHHA B 30He KOHTAaKTa MUCMO/THUTE/ILHO-
ro opraHa ¢ MacCHBOM MpPM PaspylleHHH 3ab0s C YCTYroM Mpe-
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MMYIIECTBEHHO PACTATHBAIOIIME, @ TPH PaspylIeHH! T/IOCKOro 3a-
605 CRUMAIOLINE;

- 06aacTb PACPOCTPAHEeHUs MAKCHUMA/bHBIX - CKMMAIOIMX
HarpsSXKeHU TPy paspyllieHry 3a6osg ¢ YCTYNOM /IeXXUT 3a Mnpese-
NaMu MOBEPXHOCTU KOHTaKTa, a NMpH paspyllieHUH TVIOCKOro 3abod
COBMNaJaeT ¢ Hew;

— 0bnacTh pacrpoCTpPaHeHUs MAaKCUMa/IbHBIX PacTArMBAIOIIMX
HarpsxKeHUH NMpY paspyileHnd 3abos ¢ YCTYIIOM COBMazaeT ¢ Mo-
BEePDXHOCTbIO KOHTAKTa, a INpy pa3pylieHHuH TVIOCKOro 3abos [IeXKHUT
3a el npeaenamu;

— ryOWHa pPaclpOCTpaHeHHsl CYMMApPHbBIX HarlpAKeHWH Mpu
paspylieHHH 3ab0s ¢ YCTYNoM Borblle YeM Ipu pa3pylileH!H I1710C-
KOTO 3a604.

M3 npoBeaeHHbIX McC/ie0BaHUM MOXKHO CeaTh CAeayiollne
BBIBOABI:

1) HanvuWe ycTyria BaAMseT Ha HaAMpPsKeHWs B NpH3abONMHOM
MaccHBe;

2) cyMMapHbie HATPSKEHHsI OT BO3ACMCTBUA WCMOIHUTE/ILHO-
ro OpraHa MPUBOAAT K CMEUIEHWIO 3HAUeHUs I71aBHbIX HarpaxReHW
B /IOKa/IbHBIX 30HaX NeMCTBHUA OT/e/IbHO B3ATHIX PE3LIOB B CTOPOHY
pacTSKeHUs TIPY HaZIMuMKM YCTyINa U B CTOPOHY CXKATUA MPU II0C-
KoM 3aboe;

3) SHepProéMKOCTb paspylleHus Mopoabl B 3a6oe ¢ YCTYNoM
MeHBILe YeM B T/I0CKOM 3aboe.
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TING PART ...ttt 211
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Research using electronic microscope was carried out to study the
structural and phase and deflected mode of material of hot-
forged billets. It was revealed that the scalar density of disloca-
tions in ferritic grains and in ferritic perlite layers of forging
steel which cracked after manufacturing operations is one
and a half time higher than in conditions material. Metal in
this condition has higher. content of sulfide of plate-type
morphology. It has established that the reason of unwanted
structural and phase condition is high carbon content, which
lead to overheat of metal both in plastic working and final
heat treatment.

Key words: structural formations, crack formation, material, ferrite
grain, microscopy.

Valter A.V. THE LAYER-BY-LAYER SYNTHESIS OF AR-

MOURED THREE-DIMENSIONAL PRODUCTS.................. 222

The method of layered fabrication of the. reinforced freeform solids
products, combining subtractive and formative technologies with
additive technologies is offered. The scheme of realization of
process and used initial materials is considered. Comparison of
signs of the offered method with selective laser sintering is exe-
cuted.
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The existent methods of layer-by-laver synthesis have low productiv-
ity. The conventional methods of forming require the technologi-
cal equipment and have significant restrictions for complexity of
the geometry of the produced products. A method that combines
layer-by-layer and subtractive formation is proposed. Some esti-
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TIONAL PROGRAMS QOF TECHNICAL UNIVERSITY MINING
PROFILE — NECESSITY IN MODERN ECONOMICAL AND
ECOLOGICAL CONDITIONS. ...

In article describe specific problems of preparation of experts
tehniche-skih directions in Russia are discussed. Necessity of in-
crease of requirements to the large industrial enterprises that
promotes development of branches under condition of close
contacts to higher educational institutions is shown.
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Gubaidulina R. Kh., Petrushin S.I. OPTIMAL DESIGN OF
MINING MACHINERY ..o

A new principle of designing of engineering industry products on
the basis of their economically sound durability, including mining
machinery, is stated. It is demonstrated that there is a global cri-
terion of product design optimality, and examples of its realisa-
tion by partial criteria of uniform strength and steady wear of
mating components are given.
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Durev V.V., Lasukov A.A. A HARD ALLOY INSTRUMENT
IN MINING INDUSTRY ..ot

In a mining industry it is widely applied carbide tool. However very
often hard alloy is used irrationally, and completely worn tool
contains a large amount of costly tooling material,

Eremin L.P., Demenkova L.G., Grishagin V.M. THE
CREATION OF THE MODEL OF FORMATION OF WELDING
AEROSOL DURING WELDING OF THE MINING EQUIP-

In article the thermodynamic model of formation welding an aerosol
is formulated. Calculation of thermodynamic parameters of
chemical compounds and phases of aerosols is carried out. The
program for numerical calculation of level of allocation of vari-
ous elements is offered at a variation of the parameters chang-
ing a mode of welding. The received results are compared with
the known results described in the literature.
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Zaytsev K.V. THE CALCULATION OF THE ENERGY OF AC-
TIVATION OF THE SURFACE EXPOSED TO THE ULTRA-
SONIC TREATMENT ..ot

The calculation results from the change in activation energy of the
surface after ulfrasonic treatment. It is shown that ultrasonic
freatment. reduces the activation energy of the treated surface,
which in turn may affect the bond strength coatings deposited
on the basis subjected to ultrasound treatment.
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Zaharova A.A. SOFTWARE OF ORGANIZATION OF EX-
PERTS IN DECISION-MAKING OF REGIONAL DEVELOP-
MENT STRATEGY ..ot 292

The automation problems of the process of expert commission
work organization are considered. The "Expert commission and
expert surveys” module of information system of support of the
strategic management of region. innovative development is de-
veloped.

Ibragimova E.A., Krivobokov V.P., Asainov O.H., Arhi-

pova N.F. THE ALTERATION OF THE CONSTRUCTION OF

THE MAGNETRON SPRAYING SYSTEM FOR PRODUCING

QUALITY COVERS FOR ELEMENTS OF MINING EQUIPMENT.. 300

The calculations of magnetic field of magnetron plasma source have
been done by software ELCUT in order to study the reasons of
its constructional element sputtering. Have made change to con-
struction magnetron which has allowed avoiding the disadvan-
tages of the previous configuration as well as to obtained coat-
ings of better quality.
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Ilvaschenko D.P. THE INFLUENCE OF THE PROTECTIVE
COATINGS DURING THE MANUAL ARC WELDING............ 307

The technological (mechanical properties, chemical composition}
and sanitary-hygienic characteristics of the manual arc welding
by covered electrodes of steel 09G2S with the implementation
of the protective coatings are presented on the basis of the ex-
perimental studies. It was proven that the implementation of the
reviewed protective coatings doesn't influence on the chemical
compound of the welding alloy, mechanical properties of the
welding constructions and sanitary-hygienic characteristics of the
air at the working area.
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ING TREATMENT OF THE CONSTRUCTION MATERIALS
BY AN IMPLANTED INSTRUMENT..........cccooiiiiiiiiieeae 314

The issues of structure formation and power characteristics measur-
ing under processing of constructive steel by a modified instru-
ment are considered. Benefits of receiving of element shavings
in terms of its removal from the cutting zone and its influence
upon the instrument are showed. lonic implantation influences
characteristics of the cutting process, improving functionality of
the instrument.
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THEXANGLE. ..o
The analysis of tangent facing twisting phenomenon at free bevelled
metals cutting is made. For the first time, the calculation model
of the first approximation for an estimation of relative radius (di-
ameter) size of a facing is created.
Key words: geocourse, backlash, backlash distribution, the car case.
the beta distribution faw, development.

Momot M.V., Nesteruk D.N. THE COLLECTION AND THE
PROCESSING OF THE EXPERT DATA WITH THE IMPLE-
MENTATION OF THE WEB-ORIENTED SYSTEM................

The usage of the neuronetwork model of experts’ interaction at
forecasting of influence of resuits of innovation’s industrial im-
plantation for a labour market is offered. The concept of the
web oriented expert system construction is proved.

Key words: innovation, neuronetwork model, the expert, expert sys-
temn, algorithin, an innovation,

Murin A.V., Koperchuk A.V. REDUCING ENERGY LOSS IN
MINING MACHINE DRIVES DUE TO THE APPLICATIONON
OF A BLOCKING FLUID COUPLING. .............cooiiiinnnn,

The article describes the design of a fluid safety coupling with a
blocking mechanism. The coupling is a centrifugal one with a
shot and a corrugated disk. The relation for determining the
peak forque of the blocking mechanism and the tests results are
presented.

Key words: mining machine drive, blocking fluid safety coupling,
peak torque of blocking mechanism.

Ovcharenko V.E., Bukrina N.V., Knyazeva A.G.,
Mohovikov A.A. THE QUANTITATIVE ANALYSIS OF
THE NITROGEN DILUTION IN THE SURFACE LAYER OF
THE METAL-CERAMIC ALLOY TIC (NI-CR) DURING THE
IMPULSE ELECTRON-FASCICULATE RADIATION OF ITS
SURFACE. ...

The results of quantitative analysis of the penetration depth and ni-
trogen content in the surface layer of TiC-(Ni-Cr) powder metal-
lurgical alloy with single pulse of electron beam exposure of
powder meftallurgical alfov in a nitrogenated chamber and ex-
perimental investigation of the nitrogen impact on the micro-
structure and microhardness of the surface of the powder metal-
lurgical alfoy in pulse electron beam exposure are presented in
this paper.

Key words: Powder metallurgical alloy, surface layer, structural and
phase modification, pulse electron beam exposure.

Orlov Y.A., Oriov D.Y., Stolyarov D.P., Kahyev R.N.
THE METHOD OF MONITORING THE BRAKE OF ELFK-
TRICWINCH ...t

A new method of monitoring the state of the winch brake device
based on the performance characteristics of the drive motor and
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a device for its implementation are described.

Key words: winch, brake, monitoring, drive motor, microcontrolfer,
memory.

Orlov D.Yu., Stolyarov D.P., Burkov V.P. PERFECTION

OF SYSTEM OF PROTECTION AND THE CONTROL OF

THE TECHNICAL CONDITION OF ELECTROMECHANICAL

SYSTEM OF THE CRANE OF BRIDGE TYPE....................... 363
Features of electromechanical system of the crane of bridge type as

object of management are considered. Modelling is spent. Use

of systerns of protection and the control of a technical condition

of electromechanical system of the crane of bridge type is

proved.
Key words: the electric drive the adjustable, bridge crane, modelling.

Paviov N.V., Kryukov A.V. THE INFLUENCE OF THE SUP-

PLY METHOD ON THE VALUE OF THE RESIDUAL

STRESS . .t 369
For an estimation of influence of a way of giving of an electrode

wire on formation of residual pressure a number of experiments

has been spent.
Therefore, it has been established that use IPAP in aggregate with a

mix of protective gases, allows to lower level of residual pres-

sure.

Podzorova E.A. THE EXPERT ESTIMATION OF MACHINES
AND EQUIPMENT OF MOUNTAIN-MINING PRODUCTION
FOR OBTAININTG OF A MORE EXACT RESULT OF COST
OF THE OBJECTS. ...t 379
The market of mountain-mining equipment is accomplished for im-
plementation of the expert estimation. The objective possible
degree of approaching of the appraised cost of the object is de-
scribed to its true value.
Key words: reliability, accuracy, expert estimation, methods of esti-
mation.
Prokopenko S.A. THE INNOVATING SOLUTIONS ON THE
MINIMIZING THE COSTS OF THE MINES FOR DISLODGING
THE ROCK MASS .. ..ot e e 386
Article is devoted a problem of optimization of expenses on
oT60sKy mountain weight at the expense of application of inno-
vative cutting tools
Key words: mine, innovations, cutter, competitiveness.
Prokopenko S.A., Nagornov V.I., Momot M.V. THE
METHOD AND EVALUATION OF THE COMPETITIVENESS
OF THE RESOURCES THAT ARE ACQUIRED BY COAL
ENTERPRISES. ... ..ot 391
Article is devoted a technique of an estimation of competitiveness of
cutting tools of cutting loading machines.
Key words” mine, innovations, cutter, competitiveness.

482



Rodzevich A.P., Gazenaur E.G., Krasheninin V.I.,
Griichina V.G. THE METHOD OF CONTROLLING THE
EXPLOSIVE SENSITIVITY ..ot

In work are carried out researches of influence of noncontact elec-
tric field on explosive sensitiveness of the threadlike crystals of
silver azide. Possibility of the use of weak noncontact electric
field as an inhibitor of solid phase decomposition of silver azide,
as method of management by the explosive sensitiveness of
power materials are shown.

Key words: the explosive sensitivity, the power sated niaterials, asma
silver, electric field.

Rudachenko A.V., Rudachenko V.A., Chuhareva N.V.

A NONDESTRUCTIVE METHOD OF TESTING THE OIL RIGS....

A hardware-software complex for implementing the method of
evaluation of a technical state of oil rigs is developed.

Key words: oil rigs, hardware-soffware complex, well.

Sabirov I.R., Kuznetsov M.A., Zernin E.A., Kolmo-
gorov D.E. THE IMPLEMENTATION OF THE FUNC-
TIONAL COATINGS DURING THE MECHANIZED WELDING
IN SHIELDING GASES...... ..ottt eeeenis

Influence of functional coverings on a chemical compound of a welded
seamn and sanitary-and-hygienic characteristics of atmosphere Is con-
sidered at the mechanized welding in protective gases.

Key words: the functional coverings, the mechanized welding in pro-
tective gases, a chernical compound of metal of a seam, sani-
tary-and-hygienic characteristics.

Saprikin A.A., Saprikina N.A., Shigaev D.A. THE IM-
PLEMENTATION OF THE SELECTIVE LASER SINTERING
FOR PRODUCTION OF THE COPPER ELECTRODE TOOL...

In paper the question of application selective laser sintering tech-
nology for manufacturing of an electrode-tool for electric charge
machining is observed.

Key words: selective laser sintering, electrode tool, rapid proto-
typing, sintered materials, production tooling.

Solovenko I.S. ABOUT THE SITUATION IN THE COAL
IDUSTRY DURING THE CRISISOF 1998............ccvviie,
One of the most dramatic stages in the developing of Russian coal
industry is shown. Basic problems of an important branch of
home economics are marked out, measures for their solving are
analyzed. Attention is paid to connection between degradation
of situation in the coal industry and increase of protest actions.
Key words: Russia, economic crisis, coal mining, social strain.

Saruev L.A., Kazantsev A.A. BOOSTING THE PRODUC-
TIVITY OF ROTATING-PERCUSSIVE DRILLING OF BORE-
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A pin joint is proposed as a new conception for threaded joint of
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the drill strings. The results of the studies are presented. The re-
sulfs prove the working capacity and the efficiency of a new type
of the joint of the drilling stings which increase the boost pro-
ductivity of drilling operations.

Key words: drilling the boreholes of a small diameters, string joint,
screw studding.

Torosyan V.F., Politsinskiy E.V., Sokolova S.V. THE
CRITERIA AND THE EVALUATIONS OF THE SELFEDU-
CATING TRAITS IN STUDENTS OF A TECHNICAL COL-
LEGE. .. o 439
The article focuses on the criferia and indicators for assessing the
cognitive autonomy of students of technical universities. This
paper can be used in the educational process of a technical
college, sent to an independent acquisition.
Key words: cognitive autonomy, levels, criteria, indicators, reproductive,
reconstructive and variability, partially exploratory and creative.
Chernisheva T.Y., Popova O.A. THE IMPROVEMENT OF
THE EFFECTIVENESS OF A SYSTEM OF ENTERPRISE
MANAGEMENT BASED ON THE ANALYTICAL EVALUA-
TION OF ITS STATE..... oot 449
The problem of an estimation development scenarios of the enter-
prise is considered. It is shown that the problem can be solved a
method of the hierarchy analysis. The estimation stage is the ba-
sic stage of management. The information system developed on
the basis of hierarchical model of an estimation is presented.
Key words: development scenarios estimation; a development estima-
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LINE SYSTEMS IN THE CONDITIONS OF THE WESTERN 454

The statistics are processed and analyzed on the accident rate at the
main units of the oil pipeline system of Russia. The algorithm of
the development of accidents and breakdowns based on the re-
corded data at the main pipeline transport of Western Siberia is
presented.
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A main gas pipeline situated in the area of permafrost is reviewed.
The main feature of the gas transport system is the extreme
conditions of its operation.
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