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OLIEHKA C/102KHBIX TEOMEXAHHYECKHX YC/IOBHH
ITPH BBIEMKE TOHKHX KPYTOIIAAAIOLIHX >KH/T

PaccmoTtpersr 0cobeHHOCTH pacrnpee/ieHus HallpsXeHH B MACCHBE TOPHBIX MOPO
BO/TH3H OYHCTHBIX BbIPAOOTOK, IPHBEAEHbI pe3y/bTaThl HCC/Ie[OBaHHA B/IMAHHA Ha-
MpaB/eHHs Npeob/iafarolIiX HalpsIXeHUH Ha I10/1e HalpsKeHHE BOIHM3H OYHCTHOIO

TPOCTPAHCTBA.

KrioueBbie c/10Ba: MeTon KOHEYHbIX S/IeMeHTOB, BepPTHKA/IbHble H I'OPH3OHTA/IbHbIEe Ha-

psSXKeHHs, pa3yboXHUBaHHe.

pakTMKa TOPHBIX paboT Ha

XonbuHckoM pyaurke (OAO
«BypAT30710TO”) MOATBEpPKAACT CYIIeCT-
BEHHOE B/IMSIHME TYOUHbI BeleH sl Top-
HBIX PabOT Ha TOKasaTe/y BTOPUYHOTO
pasyboKUBaHMA. OTO B/AWUSAHWE HOCHUT
He/IVHeMHbIM XapakTep U, KpoMe Ipu-
YMH OPraHMU3aLIMOHHOTO U TeXHO/IOrHYe-
CKOTO TIOpAAKa, ONpeaensieTcs BhICOKU-
MM 3HAUYEHUSIMU TOPH3OHTA/IBHBIX CO-
CTAB/SIONMX TOPHOTO /IaB/IEHUs], KOTO-
pble TPeBhIIAOT BepTHUKa/lbHbIe B He-
CKO/TBKO pas [1].

[ns  3yH-XonGHUHCKOrO  MeCTOpPOXK-
fAeHus Ha rnybuHe ropHeix padot 500 m
MpOAOAbHA OTHOCHTE/IBHO TIPOCTHpa-
HYSl JKW/Ibl TOPU3OHTA/IbHASA COCTAB/ISIO-
1asg MO/IHOTO HaIpsKeHHs (Opnp) MpeBbl-
maeT BepTHKa/IbHYO (67) B 1,9 pas, a
nornepeyHas (Gnonep) — B 1,3 pasa. B To
e BpeMsa Ha riyOuHe okorio 400 mert-
POB IpY He3HAUMTEeNBHOM BeIMYMHE T10-
TIepeyHON COCTaB/FI0IeH [POAO/IbHAsA
COCTaB/fIOas [IO/IHOTO  HAIPsXKEeHUs
mocturana 2,5 oT BepTHKa/bHOM CO-
cTaBnsoei [2).

Takoe COOTHOIIIEHNE COCTAB/SIONINX
HamnpsKeHUs orpeenseT BIUSHUE Ha
YCTOMUMBOCTb O/I0KOB, @, B KOHEUHOM
cyete, Ha 3(P(PEKTHUBHOCTh HEAPOIIO/b-
3oBanus. [losToMy 3TOT dhakTOp 3aciy-
JKMBaeT 0CoBOro BHHUMaHUS.

OlLieHKa HarpsiKeHHOTO COCTOSTHUS
Ha KOHTYpEe OUMCTHOIO MNPOCTPaHCTBa
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[71s1 CUCTEeMBl C MarasMHUPOBAHWEM DY-
abl GrI0KaMi MOXKeT ObITh BBIMIO/IHEHA
MozenupoBaHueM B cucteMe MSC
Nastran for Windows, wcrionsayomert B
OCHOBe pacyeTa MeTO[ KOHEUHBIX 3/ie-
MEHTOB, M TPOBEpPeHa HHCTPYMEHTa/lb-
HbIMU 3aMepaMH, B TOM 4MC/e, perep-
HBIMH CTAHLIMSIMH.

Paamepbl 6710Ka 7181 MOACNUPOBAHUS
MPUHATHL  caeayioliye: BbicoTa —50 M,
amiHa — 30—50 M, BbIHMMaemass MolI-
HOoCcTh — 2 M. [lonyyeHHble pe3ynbTaThl
[O7s1 XapaKTepHbIX TOYEK Ha KOHTYpe
OUMCTHOTO MPOCTPAHCTBa IpHBeaeHs B
tabn. 1—2 v Ha puc. 1—3.

[pu aHanu3e MonyyeHHbIX pe3yibTa-
TOB Obl/IM BhISIB/IGHBl C/IeAYIOIME OC-
HOBHbIE 3aKOHOMEPHOCTH:

[To Mepe yBemuueHus MNPOAOIBLHOM
COCTaB/IAIOICH HaIPAXeHHH B MaccrBe
HabrofaeTcsl MepeMellieHde 30H Mak-
CHMa/IbHBIX ~ KOHLIGHTpALM  pacTAru-
BalOILMX HaIlpAXeHWNM OT LieHTpa/IbHOM
yactu K driaHram 6710ka. Ha puc. 2 no-
KasaHbl 3TH 30HBI, KOTOpbIe, HEeCMOTpPs
Ha MeHBbIIYIO I1/I0laab, OXBaTbIBAeMOM
MMU TIOBEPXHOCTH 7Iexayero OoKa,
BK/IIOUAIOT B ceOs TOUKU MaKCHMyMa Ha-
TIPSXKEHUN.

VIHTeHCHBHOCTh MaKCHMa/IbHBIX Ha-
MPsKEHHMsT C BO3pacTaHKeM I10MepeyHoM
COCTaB/IAIOEH [OPHOrO AaB/ICHUsST Tak-
Ke pacTeT C KOHLIeHTpalLMed B LeH-
TparmbHOM dacth 6r0ka.  OueBuzeH



Tabmua 1

HaHpH)KeHHﬂ Ha KOHTYpe 6[10Ka IIpH YBe/IH4YeHHH npoaoanoii cocTaBasmolen

ropHoro aasaeHus (I[TonepeyHas cocraBasOWaa MOCTOAHHA
H cocraBaser — 1,3 o,), MIla

INpononnHasa cocraBasaomas ropsoro aas- (1,9 6,(2,06,|2,16,(2,206,| 2,36, |2,40,| 2,50,
neHus /1A 610Ka AMHOM M BbicoTol 50 M
MakcuMaribHbe pac- B cpeateit yactu 9,2 7,7 6,3 5,8 5,8 5,8 5,7
TAMBAIOLIYE Harlps- |(6/10Ka
PKeHUA B kposrie 3ae3n0B 8,1 7,8 7,6 7,3 7,1 6,9 6,7
CxRyMarollve Ha- Ha KOHTYpax 3ae3- 70 | 70,3 1709|716 | 72,3 73 73,6
MPSKEeHUsT 1oB
B notonounze 67,1686 | 70,1 71,7 | 73,2 | 748 | 76,3
Tabmvia 2
Hanps:xeHus Ha KOHTYpe 6/10Ka NPH YBe/IHIEeHHH MOoNepeyHOol COCTaB/IsaolIe
ropHoro aasaenus (I[IpoaoabHas cocraBasAOIIas NOCTOSHHA
H cocraBaser 1,9 o,), MIla
INonepeunasa cocraBasioWan 1,306.,|1,406,| 1,506, | 1,606, | 1,706, | 1,80, | 1,90,
TOPHOroO AdaB/ICHHUA A/1A 6110Ka
AMMHOM M BbicoTOM 50 M
MakcuMaribHBIe B CpeaHert 9,2 12,1 | 15,3 | 18,5 | 21,2 | 23,8 | 27,5
pacTArvBaolLIve yacTH 6710Ka
HanpAXeHs B KPOB/Ie 3a- 8,1 9,5 10,8 | 12,2 | 135 | 149 | 16,3
e3710B
CxuMalollvie Ha- | Ha KOHTypax 70 73,5 | 77,5 | 814 | 85,3 | 89,2 | 93,1
MPSKEHHs 3ae310B
B nororounHe | 67,1 | 70,0 | 73,0 | 75,9 | 78,9 | 81,8 | 84,8

He/IMHeVHBIM XapaKTep W3MeHeHHs Mak-
CcUMyMa 3HauyeHWM pacTArMBalolMX Ha-
MpsKeHUM O OTHOIIEHHIO K U3MeHsIo-
mericss Harpyske. Tak yBenMueHWe 3Ha-
yeHUs T[IOTEepPeYyHOM COCTaBAdIIeH B
r0/ITOpa pa3a BbI3bIBaeT POCT PacTArH-
BaIOIIMX HaIpsSXKeHWW B LIeHTpa/lbHOM
YacTH /1exkadero M BHcsdero 60KOB OuH-
cTHOrO 6/10Ka TMOYTH B 3 pasa, CKU-
Marlolllle HarpsXeHHs B MOTO/I0UMHe U
rIo4YBe IOTPY30YHBIX 3ae3/10B YBe/UYH-
BalOTCA B 3 pasa, HalpsizKeHUsi B KPOB/Ie
MOTrPY30UHBIX 3ae3/10B B 2 pa3a (cM. puc.
1u3).

CocTapssitonivie HarpsizKeHH TOPHO-
ro MaccuBa MOTYT OBbIThb 3aMepeHbl CY-
IIeCTBYIOUIMMY MeTOoZaMH, B TOM 4KC/e
11e/1eBOY pasrpy3kor MaccHBa, YCIIeIHO
arpobupoBaHHoit Ha pyaHukax OAO
«BypsaTsonoTor.

HccnenoBanve avarpaMm pacripese-
MIeHWs1 HAIPSXKEeHUI [103BO/IsSeT 0BOCHO-
BaTb KO3(P(PULIMEeHTh KOHLIeHTPaLUH
HalpsKeHHI B OUMCTHBIX O7I0Kax C yue-
TOM MeCT 3a/IOKeHHs 3aMepHBIX CTaH-
LIMH.

[laxke Ha BBINO/IHEHHOM 3Tarle KC-
CIeIOBAHUN MOXKHO COPMY/ITUPOBATh
CrieiyioIe BhIBOIbL:

1. BospacraHve mnpoaonbHOH OTHO-
CHUTe/IbHO TI/IOCKOCTH TIPOCTHPAHUS KH-
bl COCTAB/IAIONIEHA TOPHOIO JAAB/ICHUS
He SAB/SETCS YrpOXKAOLIMM /s YCTOM-
YMBOCTH OYMCTHOTO O/10Ka, OAHaKO, CY-
IIECTBEHHO VYBe/MUMBAaeT Harpy3ky Ha
BhIPaBGOTKY AHMIIA 6/10Ka, B OCOOEHHO-
CTU Ha COINpPSKEHHs TIOrPY30UHBIX 3ae3-
[I0B C OUKCTHBIM ITPOCTPAHCTBOM.

2. YBemueHve MorepeyHon cocTaB-
IIHIOLHGI;I TOPHOro AaB/1IeHUA TpeACTaB/1deT
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Puc. 3 Xapakrep pacnpeaeneHus nom-
Puc. 1. Xapaktep pacnpeaeneHHs NON- HbIX HaNpsXXeHHH Ha KOHType /ea4ero

HBIX HaNpsKeHHH HAa KOHTYpe /exa4dero gGoka ([la) B nAOCKOCTH npOCTHpaHHA

60Ka B N/IOCKOCTH NPOCTHPaHHHA KH/bI suavl npu yBennuennnomionep a0 1,9 oz
NPH Cuopep = 1,3 0, 63 = 1,9 o, (onp = 1,9 02)
?

5214, -14.40361

Puc. 2 Xapakrep pacnpeaeneHuss noad-
HBIX HalpsXKeHHH Ha KOHTYpe /AeiKayero
60Ka B N/IOCKOCTH NPOCTHPAHHS MKHIbI
NPH YBe/IH4eHHH Oy, A0 2,5 o,

Puc.4 Hanpsxennsa Ha KOHType /exade-
ro 6oka (I[Ta) 61oka anunori 30 merpoB

HaWOO/BIIYIO Yrpo3y A7s YCTOMUMBOCTU
npu cnionep = 1,9 oz onip = 1,9 oz

OUMCTHOTO MPOCTPAHCTBa M TpebyeT Kap-
AVHA/IBHBIX ~ WU3MEHeHWM TpHMeHseMOM

TeXHO/IOIMH U1 IPOBeeHs AOIIO/HUTe /b~ 3. OueBuaHO BAMsHME AMHDBI 6/10Ka
HBIX MEpPOIPUATHI /11 CHUXKEHUs orac- Ha 3HaueHWs MaKCHMa/lbHbBIX TTO/HBIX
HOT'O BO3/ICHCTBHS TOPHOIO AaB/IeHUA. HalpsXkeHWW B /exadyeM W BUCAYEM

76



60Ky 6710Ka. Tak Mpy CHUXEHUU AMUHBI
6noka a0 30 MeTpoB MpH COOTHOIIIe-
HUU BepTUKA/IbHOM, [IPOAO/BHOM U
TI0TIePeyYHON COCTaB/IAIIeH TOPHOro
naBnenus 1x1,9x1,9 oHW cHM3WAKCH B
aBa pasa U coctaBuau 12,3 MIla (cm.
puc. 4).

Ha ocHoBanumu MYHKTOB IIpOBe/JeH-
HBIX WCC/IeIOBAaHUM MOXKHO CYANTb Ha-
CKO/IBKO BazKHbIM, C TOYKH 3peHHdA
OLIeHKH yCTOFI‘-II/IBOCTI/I OYKMCTHOIO IIpO-
CTPaHCTBa HAB/IAETCA TOYHOE Oorlpenersie-
HHYe HallpaB/IeHWA npeo611aﬂalom14x Ha-
l'IpH}KeHI/II;I B MacCCHBe I10poa.
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