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O6waa gobeiva yrna B CCCP B nepuoa pacuseta gocturana 700 MnH.T B rog.
KpynHenwmne mectopoxaeHua Haxogdarca: [doHbacc (37% obbema nobblum), Kysbacc
(18%), Ypan (9%), BoctouHas Cnbups (9%), KaparaHga (6%), NMogmockosbe (6%), MNeyo-
pa (4%).

OcHOBHblE CBOWCTBa Yrns - KPenocTb, ClaHueBaToCTb, KNMBax (B nnacrax -
cucTtema TpewmuH TEKTOHUYECKOrO NMPOUCXOXKAEHUS), CKIMOHHOCTb K BO3rOpaHunio, XMMmude-
CKWI cocTaB, ra30HOCHOCTb...

MuHMManbHaa BblHMMaemasi MOWHOCTb nnactoB yrna - 0.45 M, makcumanbHas
MOLLIHOCTb - HeMHorm 6onee 30 m. CpegHsst MOLWHOCTb pa3pabaTtbiBaembix nnactoB 0.9-
2.2 M.

[ob6blya yrna B nonornx nnacrtax coctaenseT okono 70%, B HAKNOHHbIX NnacTax -
14%, B kpyTbIX Nnacrax - 16% obwen noazemMHon JOObLIYN yrns.

MakcumanbHas rnybuHa gobelun yrna gocturaet 1 km (B JJoHbacce), cpegHas rny-
6uHa pabot ot 150 go 300 m.

BONbLINMHCTBO YronbHbIX LWAXT ONAacHO NO rasy v Nbifu.

BCKprTMe U noAroToBKa LWaxTHOro nons

BcKpbITME YrofibHOro MecTtopoXaeHusi MPOU3BOAUTCS TaK Xe Kak U pygHoro - Bep-
TUKaINbHbIMW (CKAMOBBLIMU U KNETEBLIMU) U HAKIOHHBbIMU CTBOSIAMW, LUTONbHAMM.

Mo mecTy pacnonoXxeHust CTBOSIbI MOTyT ObiTb: @) LEHTpasribHO-CABOEHHbIMU; 6)
LEeHTpanbHO-OTHECEHHbBIMU; B) OTHECEHHbBIMU; ') PNIaHroBbIMW; ) CEKLUNOHHBIMWN.

Mpy yeHTpanbHO-CABOEHHOW CXeMe MeHbLUEe NMoTepu yrrs B obwem oxpaHHOM Lue-
nuke [OByx CTBONOB (mexay cTtBonamm pacctosHue 40-50 m). [lNNpu  ueHTpanbHo-
OTHECEHHOW CxeMme CTBOSbl pacnosiaraloT BHYTPU LWAXTHOMO Nons CUMMETPUYHO OTHOCU-
TEeNbHO LIEHTPpa TSAXKECTU 3anacoB MECTOPOXAEHUA, B 3TOM Cryvae yny4llaeTcs BEeHTUnNs-
unsa BblpaboTok. [Mpn OTHECEHHOM CXeMe BCKPbITUA CTBOSIbI PACMONIOXKEHbl TakKe CUM-
METPUYHO LieHTpa TSXKECTU 3anacoB MECTOPOXAEHMUS, HO 3a npefenamm 30Hbl CABUXe-
HWUA, YTOObI n3bexaTb NOTEPb YrNa B OXPaHHbIX Lernukax (06bI4HO MCNOoSb3yeTcsa Npu Kpy-
TOM NageHun nnactoB yrns). [pu dnaHroBon cxeme BblAa4YHOW CTBOJST PacrorioXeH B
LEeHTpe LaxTHOro nons, a ABa BEeHTUNSUMOHHbLIX CTBOMA - Ha bnaHrax, 3a npegenamm
30Hbl CcABWXeHMS. [lpn CEKUMOHHOW CxemMe LuaxTHoe none AenaT Ha oTAerbHO-
NpoBeTpUBaEMbIE CEKLUUM pasMepoM Mo MNPOCTUPaHUIO-nageHnto 2.5x1 KM, Ans Kaxgown
CeKLMM NpOoXoaaT OTAENbHbIN BEHTUMALMOHHbBIA CTBOM, @ Bbl4a4YHOW CTBON MOXET ObiTb
OAWH (MNK 4Ba) Ha BCe LWaxTHoe norse.

["Opn30OHTanNbLHOE M NOSIoroe MecTopOXAeHWe BCKPbIBAETCS OOHUM FOPU3OHTOM, a
KpyTonagarLlee - HECKONbKMMU rOPU30OHTaMK; HaKIOHHbIE MNSAacTbl TakkKe BCKPbIBAKOTCA
OLHUM FOPU3OHTOM, NPU 3TOM OT BbIJAYHOrO CTBOMA NO NALEHUIO MPOXOAAT KanuTarbHbIN
YKINOH, @ N0 BOCCTaHUIO - KanutasbHbIn 6pemcbepr.

nyBokue mecTopoxaeHus (CBbile 2 KM) BCKPbIBAOTCA BEPTUKANbHbIMU CTBOSIaMU
C nocnegyowien nx yrinyokoun, 4Tobbl NpOXoaKkon He 3agepxmBaTb AobbIdy yrns. MNpu kpy-
TOM NageHun nnacrta Unu CBUTbI NNAcTOB ANSA nepenycka yrns K CTBOMy NpOBOAUTCA Ka-
NUTanbHbIN re3eHK (aHanornmyeH pyagocnycky) v Kaxkabli FOPU3OHT BCKPbIBAETCH 3TaXHbIM
KBepLuarom.

OT BbIJAYHOrO M BEHTUMSALMOHHOINO CTBOSMA FOPU3OHTANbHO MPOXOOAT rfaBHble
LUTPEKN, OT HUX MO NALEHMIO-BOCCTAHUIO NPOXOAAT BblEMOYHbIE LWITPEKn (bpemcbepru-
YKINOHBbI) C paccTosHnem mexagy Humn go 200-400 m (anuHa ogHomn-vyeTblipex nae). 1o BbI-
€MOYHbIM (OTKATOYHbIM) LUTPEKAM TPaHCMOPTUPYHOT Yrofb NIEHTOYHBbIM KOHBENEPOM, a Mo
rMaBHbIM LUTPEKaM - BaroHeTkaMn Ui CHoBa KOHBENEPOM.

BepTukanbHasa BbicOTa aTaxa npu pa3paboTke TOHKUX U CpedHen MOLLHOCTU Kpy-
TonagawLwux nnactos npuHumMatoTcs pasHon 120-150 m, npm paspaboTke MOLLHbIX nna-
ctoB 80-100 m. B ntobom crnyyae HaknoHHas BbiCOTa 3Taxa He aormkHa npesbiwatb 1000-
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1200 m. MNoagroToBka oyepenHoOro aTaxa AOSDKHA onepexaTb BbleMKy Ha 6
MecsiLeB 1 bonee.

B 3aBvcuMMOCTM OT yrna nageHusl HakfoHHbIWM BblAa4YHOM CTBON 060pyayoT: Npu yr-
nax nagenus go 18° - koHseitepamu, npu yrnax A0 35° - penbCcoBLIM TPAHCMOPTOM (aHa-
norvyeH yHukynepy).

Mpu paspaboTke nonorvx nnactos Ao 12° NOAroToBKy LUAXTHOMO MOMS OCYLLECTB-
NAT BbIEMOYHBLIMU N NAHESTbHbIMU LUTPEKaMn ¢ OTpaboTKOW NracToB AfMHHbIMK Broka-
MU No BoccTaHuio (nageruio). Mpu yrnax 13-18° BbleMka NNacToB NMPOM3BOAUTCS ANWH-
HbIMK CTONGamMmM MO NPOCTUPAHUIO, a NOArOTOBKA - MAHENbHbIMU LUTPeKkaMu, NPONnaeHHbI-
MU M3 KanutanbHoro 6pemcbepra unu yknoHa. HaknoHHble u KpyTble nnacTbl oTpabaTbl-
BalOTCA MO BOCCTaHMIO (MageHuto) ¢ NoAroTOBKOW BbleMOYHbIMKU Bpemcbepramu (yKnoHa-
MK).

NopoBas npomn3BoaAUTENIbHOCTb 0o0bIun yrns

1. Mo yncny ogHoBpeMeEHHO paboTarumx 3aboes:
Ar=Loy*Vou*m*y*k , Tiropa

roe Loy - 06uas anvHa ounctHeix 3a6oes (nas), M
Loq = NnaB * LnaB ;
N a5 - UMcno oaHoBpPeMEHHO paboTaloLmx nas, LWT.;
L, ,ae - AnvHa nasbl, 06bi4HO 100-180 M;
Voy - CKOPOCTb NOABUraHUst O4UCTHbIX paboT B naese, 300-500 m/rog;
M - MOLLIHOCTb NnacrTa, M;
Y - NNOTHOCTL NnacTa, T/M>;
K - KoadhduLUMeHT, yunTbiBatoLmii notTepu yrns B nase, o6bi4Ho 0.9-0.98.

2
MpousBoauTenbHocTL Niacta P=mM*y , TIM

2. Tlo cpoky cnyx0bl WaxTbl:

Ar=ZI/T , Tlroa
rae Z - npoMbILLTIEeHHbIE 3anachkl LUAXTHOrO Mons, T;
T - cpok cnyx6bl WwaxTsl, He MeHee 10-15 ner.

OObl4yHas cyTovHasi NPON3BOANTENBHOCTL YrOMbHbIX LUAXT:
- [loHeuknn 6accenH 3-8 TbIC. T/CyT;

- KaparanguHckui 6accenH 5-10 TbIC. T/CyT;

- Ky3Heuxkun 6accenH 6-12 Tbic. T/cyT.

3. lNo nponyckHoM cnoCoBHOCTM FOPHbIX BbIPpabOTOK:

- KanuTanbHbIn 6pemcbepr (YKNoH)
P=A*Kky*Ba2*v,* 7. "t/ k, , TIcyTKM

roe A- KO3PPULMEHT YMEHbLUEHNUS NPOU3BOAUTENBHOCTU TPaHCMNOPTUPOBKA C yBe-
nu4eHnem yrna HaknoHa 6pemcoepra (yknoHa):

npm o <10° - A=1;



npn o = 10-15°- A =0.95-0.9 ;

npn o = 16-18°- A =0.85-0.9 ;

npn o = 19-22°- A =0.8-0.85;

kqo - KO3 PULUMEHT, 3aBUCALLMI OT (POPMbI KOHBENEPA;

B, - wyprHa KoHBENEPHON NEHTbI; M;

V5, - CKOPOCTb OBWXEHNA NEHTbI, M/4ac;

Yu - HACbIMHas NAOTHOCTb yrAs, Yy = / 1.4 T/IM?;

t - Bpemsa paboTbl koHBeepa B CyTKM, Yac;

K,, - koadbpuLmeHT HepaBHOMEpPHOCTU paboTkl KoHBelepa, 1.3-1.6.

- OKONOCTBOJIbHbIN ABOpP C JIOKOMOTUBHbLIM TPaHCMNOPTOM
P = 3600 *z*k,*t/(t;p ™ k) , TIcyTKu

rae Z - Y4Cno BaroHEeTOK B COCTaBeE;

Ky - K03thhULMEHT , yunThIBaAKOLLMIA NOAAYY K CTBOMY B BAroHeTKax 1 Nopozbl TOXKE;
t - Bpemsa nponycka no gBopy oAHoro cocTaea, 4ac.;

tcp - cpeaHuin npomexyTok BpemMeHn Mexay nogayen AByx COCTaBOB, Yac.;

K - KoadhdULMEHT HEPaBHOMEPHOCTM MPOMYCKa COCTaBOB.

- noabeM
Peyr = Q*ne * T/ Kun , TIcyTKM

roe Q - nonesHas macca ckuna, T;

N¢ - YXCMO NOABEMOB CKUMA B CYTKM;

T. - uicToe Bpems paboTbl NogbEMa B CYTKW, Yac

Te=(tem = 0.1) * n * Koem , Yyac

tcm - TPOAOIMKMTENBHOCTL CMEHBI. Yac;

N - YUCNO CMeH paboTbl NOALEMA;

Kocm - KOIMDMPULMEHT. yUUTBIBAIOLMUIA BPEMS, 3aTpayMBaeMoe Ha OCMOTP CTBOSIOB U
ckmnoB, Koem =0.93;

Ky.n - kK03tbpurLmMeHT HepaBHOMepHOCTU paboTkl nogbema, Ko = 1.2-1.5;

- BEHTUN4AuunAa
Puiac = ZQuac/ (q * kyy) , Tlvac

roe 2Quac - CyMMapHoe KOMMYecTBO BO3Ayxa, MPOXOAALEero no rpynne napar-
nesnbHbIX OCHOBHbIX BbIpaboToK (B cekuunn), M°/yac;

g - ra3ao0bunbLHOCTb LWaxThl, Mo/
Ky - K0a(phULIMEHT, yunTLIBaIOLWMIA YyTEUKM BO3AYXA ;

- NOBEPXHOCTHbIN TPaHCMOPT
Puac = Quac "t/ Ky , TICyTKM

raoe Qqac - NPon3BOAUTESIbHOCTb KOHBeﬁepHOIZ YCTaHOBKM Ha NOBEPXHOCTMN, M3/‘-IaC;
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t - Bpema paboTbl KOHBeliepa B CYTKWM, 4ac;
K.« - KOO(PdDMUMEHT HepaBHOMEPHOCTU paboThbl KOHBENepa.

Knaccudumkaumsa cuctem paspaboTKu YyrosfibHbIX MECTOPOXAEHUN

B 6onbwuHcTtBe knaccudpmkauun (J1.0.lesskos, b.U.bokun) 3a ocHoBHON KBanu-
(PUKALMOHHBIA MPU3HAK NPUHAT MOPALAOK NPOBEAEHUS OYUCTHbLIX M MOArOTOBUTENbHbIX
BbIpabOTOK, NX B3aMMOCBSA3b BO BPEMEHU M NPOCTpaHcTBe. [pu geneHun cuctem Ha rpyn-
Mbl y4nTbiBaeTcss cnocob ynpaBneHWs ropHbiM AaBrieHMeM: obpylieHMeM MW MAaBHbIM
OMnyCKaHMEM HarerawLLMx Nopos, 3aknagkon BbIpaboTaHHOro NpOCTPaHCTBA.

A. Cuctembl pa3paboTku TOHKMX U cpefHen MOLLIHOCTY NacToB
1. CnnowHble cuctemsl paspaboTkm

2. Cton6oBble cUCTEMDI:

- ANMHHBbIMK cToN6amu;

- KOPOTKMMM cTOoNGamu.

3. KamepHble cuctembl paspaboTku

4. KoMOGUHNPOBaHHbIE CUCTEMBI:

- KamepHo-cTonboBas;

- cnfoLwHas co ctonboBon (NapHbIe LTPEKN).

B. Cuctembl pa3paboTky MOLLHbIX N1acToB

1. Cuctembl pa3paboTkn 6e3 pasgeneHuns nnacra Ha Criou:
- ONVHHBbIMK (M KOPOTKMMK) cTon6amu;

- KAMepHbIE;

- KOMOMHMPOBAHHbIE.

2. Cucrtembl pa3paboTku ¢ pasgeneHnem nnacra Ha Crnou:
- HAKMOHHbLIMM CNOSMU;

- TOPU30OHTanNbHbIMU CIOSMU;

- NonepeYHo-HaKNMOHHbLIMU CITOSIMU;

- KOMOUHNPOBAHHbIE.

YpenbHbINM BeC f00bIYM YrNA pa3snMyHbIMM CUCTEMaMK pa3paboTKu
(B 60-bIX rogax)

YronbHbii 6accenH CnnowHas | AnuHHbiMu | Cnoeas | KopoTkue | LLuToBas
ctonbamm CTONObI, | cuctema
KamepHo-
cTtonbo-
Bas, Ka-
MepHas
Bcero no CCCP, B TOM 46 37 9 3 4
yucne:
JoHbacc 80 19 --- 1 ---
Kysbacc 7 53 9 8 23
KaparanHga 41 25 33 0.1 0.7
NogmockoBbe - 97 2 0.5 -
lMeyvopa 18 62 15 5 ---
Ypan 35 21 35 10 ---

Pa3pa60TKa yrna seneTcd, ynpasnda ropHbiM OaBliEHUEM!: o6pyu_|a$| KpoBJio, 3a-
KnagbiBas Bblpa6OTaHHoe NPOCTPAHCTBO U MJ1aBHO OMycCKad Hanerarwwme nnacTtbl.
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CpefgHsa onuHa nae Ha YrofbHbIX waxtax - ot 90 pgo 150 m, cpegHee
nogBuraHne 3abos - 32 m/mecsauy, makcumanbHoe nogsuraHue gocturaet 50-60 m B me-
cau.

OCHOBHbIe npon3BoacTBeHHbIe npoLlecchbl OUYMNCTHOMU BbIeMKM
OuuncTHasi BbleMKa BKMOYaeT crieaytoLimne OCHOBHbIE NMpoLecchl: noapybka nnacra,
oTOoWKa, norpyska, AocTaBka yrns A0 OTKATOYHOro LWTpeka, kpenneHue 3abosi, 3aknaaka

NN obpyLLEeHNe KPOBMNM B BbipaboTaHHOM NPOCTPaHCTBE.

Mopgpy6ka yrns
(cenyac nNpakTU4eckn He UCMOonb3yeTcs)

BpyboBas malunHa npegHasHadeHa gnsi obpasoBaHUsA HMKHEN (OYEHb peaKko BepX-
HeW) ropu3oHTanbHOW LWeNu B YroflbHOM nracte, Y4Tobbl pasrpys3vTb NnacTt OT FOPHOro
AaBneHus. [na aTtoro Mcnonb3yoTca cneunanbHaa BpyboBasi maluvHa, MMmetowlas nep-
NEHOVKYNAPHbBIA K KOPMNYCY MCMNOSMHUTENbBHbLIM opraH - 6ap anuHon 1.6-2.5 M ¢ pexyLuen
uenbto. BpyboBas mawmHa BAonb Bcero 3abost kaHaToOM, NPUKPENSIEHHbIM K Kakon-HUBYab
CTOVKe, noagTArnBaeT cama cebs u npu aToMm nogpybaeT nnacTt yrns.

OT6oWMKa yrnsa

OT6oWnka yrns NpousBOAUTCH NHEBMATUYECKUMU UM SNEKTPUYECKUMU OTOOMHBLIMK
MosioTKaMmu nNnMbo Ha MOLLHLIX KpyTonagaroLwmux nrnacrax KopoTkumu wnypammn ¢ BB (war
wnypoB 1-5 m, rmy6buHa 1.5-2 M, B3pbiBYaTKa - NATPOH aMMOHMTa) NGO cneumanbHbIMK
YronbHbIMU OYUCTHBIMU KOMBanHamu (kombaH Npons3BoanT nogpyoky, oTOONKy, NOrpysKky
N OOCTaBKy Yrns K OTKATOMHOMY LUTPEKY, UCNOMHUTENbHbLIA OpraH koMbarHa - LLUHEeKOBOro
unn 6apabaHHoro Tuna, conpotmeneHue yrna pesanuio o 300 kH/M) vnn yronbHbIMK
cTpyramu (yrofnib cpes3aeTcs CTPYXKa 3a CTPYXKOW, KaKk Ha TOKapHOM CTaHKe, KOMMMeKT
pe3LoB 3aKpennieH Ha Ternexke, nepemMewaemMon Baonb 3abos uensio). Kpytonagatowue
MOLLHbIE MNacTbl oTpabaTbiBalOTCA MPOXOAYECKMMU KOMMEKCAMWU CNOSAMWU CHU3Y BBEPX
UNKN cBepxy BHU3, C 3aKraZkon BbipaboTaHHOro NpoCcTpaHCcTea.

O6nacTb NnpUMeHeHUs pas3fInYyHbIX OYUCTHbIX KOMOAMHOB

KombawnH BbiHnmaemasa mouu- Yron nageHus LUnpuHa 3axBaTa
HOCTb Nnacrta, M nnacra, rpag. KombanHa, m

K103 0.56-1.18 no 35 0.63; 0.71
BKT 0.55-1 no 35 0.8

KA 80 0.7-1 no 35 0.8

MK 67M 0.63-1.05 no 20 0.8
2K52M 1-1.81 no 35 0.63; 0.8
KLU3M 1.6-3.6 no 35 0.5; 0.63
A70M 0.4-1.4 6onee 40 0.9
Temn 1 0.6-1.5 45-90 0.9
K56MI 1.9-2.5 no 15 2-3.4
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YrnepobbiBawLme KoMOanHOBbIE KOMMIEKCHI

Tabnuua
Komnnekc MowHocTb | Yron nagexusi | OnuHa ounct- |[LobblivHas | 3abonHbin | MexaHusmpo- | HacocHas | Pecypc go 1 kan-
nnacrta, M | nnacra, rpag. | Horo 3abosi, M MallunHa KOHBEWEP | BaHHasA Kpenb | CTaHUMsS | PEMOHTA, ThiC. Y
1KM 103 0.71-0.95 35 170 K103 Cr202B1 1MK103 CHT32 21
0.85-1.2 12
1K080 0.8-1.05 35 170 KA80 crnu1s1 K180 CHT32 22
(“OoHb6acc-80") 0.9-1.25 10
KMK97M 0.75-1.05 20 175 K103 Cnz202 MK97M CHY5 26
0.9-1.25 12 1K101Y Cri161
1KM88 1.0-1.3 15 200 1K101 Cna7rim 1M88 CHY5 21
8 PKY10
KM87-YMB 1.25-1.95 10 200 1rLU68E Cna7rim 2M87-YMB CHY5 21
10
KM87-YMI 1.05-1.38 20 200 1K101Y crns7rnu M87-YMI CHY5 21
1.25-1.95 10 1768
KM87-YMH 1.05-1.38 35 200 1K101Y cnsa7rnm M87-YMH CHY5 21
1.25-1.95 10 168
KM87-YMA 1.25-1.95 20 200 168 Cna7rim M87-YMA CHY5 21
10
KMT 1.1-1.5 35 200 1K101Y Cna7rim MT CHY5 21
1.35-2.0 8 17168

MpumeyaHus. 1.MakcnmanbHasi ConpoTUBIISIEMOCTb YA pe3aHbto N5 Bcex koMbanHoB He JormkHa npesbiwaTtb 300 kH/m.

2. llvpuHa 3axBaTa yrns ogHMM WHekowm (6apabaHom) coctasnseT 0.63 m unn 0.8 M, y kombaHa gBa wHeka (bapabaHa).

3. Pabouas ckopocTb nogayn B npegenax 0-5 m/muH.



[obblyHble yronbHble KoMbanHbI

Tabnuua

KombGanH | PacyeTHas npon3sso- Mouwy- 3aboWHbIN KOHBENEP MexaHun3npoBaHHas Kpenb Macca, T
ANTENbHOCTb, T/MUH HOCTb
nnacra, M
KA-80 3 0.85-1.2 Criy-151 “NoHb6acc-80" 10.6-10.8
MK-67M 1.2 0.71 Cn-48m, Crid-151, Cr-202, Cri- “OoHbacc-M”, M-97 9.4-9.8
63M

K-103 1.5-2.1 0.6-1.2 CI1-202B1 1MK-103 10.3-11.4
1K-101Y 1.2 0.78-1.3 Cn-87rm 1MK-97[1, M-88, “Oon6acc-M” 9.3
2K-52MY 1.5 1.1-1.9 CI1-87IM, CI1-202, CI-63M KM-87YMI1, KM-87YMH 10.2-11.8
1I11-68 2 1.3-2.5 CY-OKI1, KU3M M87YM, 1MKM, 2M813, MK75 16.2-18.6
2'111-68b 2.5-2.8 1.3-2.5 CY-MK-75, CI1-871M, CI1-301 MK75, M130, OKI1-70, 1YKI1, M138 18.8-20.8
KL-1KI'Y 2-3 1.4-2.8 KM-3M, CY-OKI1, KM81-026M CMKM, 10KI1, 20KI1, MK75, 2M813 10.8-13.9
2K-L13 6 2-4.1 CY-OKI1, CY-OKI1-70, KM81-026M 20KI1, 20KTI1-70, 2M8-13, 2YKI1, M130 | 30.4-31.3

I'Ipwmeanme. Bce kombGaliHbl npeagHa3HadeHbl Anda npuMmeHeHuna Ha ninactax Cc yrnom nageHua o 350 npu nogsnraHMM No NPOCTUPaHUIO N

no 10° npu nogsuraHuM naebl NO NaAEHUIO



O6nacTtb npuMeHeHusA
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yrne,qo6 bIBalOLWNX CTPYroBbIX

KOMMNJieKcoB
Komnnekc | MowHocTb | Yron nage- | AnuHa | JoObivyHasa | 3aO00OMHbIN Kpenb
nnacToB, | HUA, rpaa.” | naBbl, M | MawuHa KOHBeunep
M
1KM88C 0.95-1.3 30 200 CO75 HeT 1M88C
20 CH75
KMC97M 0.75-1 20 200 YCB2 HeT MK97M
0.85-1.2 8
KMC87YM | 1.05-1.38 20 200 CO75 HeT M87YMC
1.25-1.95 8 CH75
YCB2

CpaBHUTErNbHbIE XapaKTePUCTUKU OUYUCTHbIX YrofibHbIX KOMOaun-

HOB
ANA NoONorux TOHKUX NJacTtoB
MapameTpbl K103 | MK67M | KA80 |1K101Y| PKY10

Odwana3oH BbiIHUMaemou mouwHoctm| 0.6-1.2 | 0.7-1.0 | 0.8-1.1 | 0.8-1.2| 1.1-1.5
nnacra, m
Tvn NCNONTHUTENbLHOro opraHa wHek | 6apabaH | 6apabaH | LWHeK LUHEK
LvpuHa (rnybuHa) 3axBata, m 0.8 0.8 0.8 0.63 0.63
CkopocTb pe3aHus, m/c 2.75 - 2.44 2.6 3.09 - 3.3

3.48 3.48
CkopocTb nepemelleHus (nogaum),| 0-4.2 0-5.0 0-6.0 0-4.4 0-5.0
M/MUH
Yron nageHus nnacra, rpaa.:
- npu paboTe No NPOCTUPaHUIO o35 | po35 o35 | po35 no 35
- npu paboTe No nageHUIo unum Boc-| 108 po 10 no10 | po 10 no 10
CTaHuUIO

CpaBHMTEHbeIe XapakKTepuctTnukn OHNCTHbLIX YroJibHbIX Komb6anHoOB
AnsAa nonornx cpeaHnx n MOLWHbLIX NJflacToB

MapameTtpbl | 1MNLU68 | 2IN'68 | KIWU1K | KLWU3 | 2KLW | 1KLWI |PKY13 | PKY1 | PKY2
1rWI68E b ry M 3 ic) 6 0

AnanasoH 1.3-25 | 14-25| 1.4- 18- |2-41|2-42| 1.4- 1.8- | 2.2-

BblIHUMaemMoun 2.8 3.3 1.9 2.4 4.1

MOLLHOCTHU

nnacra, m

WwvpuHa 0.5; 0.5; 0.5; 0.5, | 0.5, | 0.5; | 0.63 | 0.5 0.5

(rnybuna) 3a- 0.8 0.63 0.63 | 0.63 | 0.63 | 0.63 0.63

XBaTa, M

CkopocTtb 24-3.85 | 3-3.85 | 2.54- | 2.45- | 2.75- | 2.75- | 2.56 3.3 1.6-

pesaHus, m/c 3.2 2.7 3 3 29

CkopocTtb 0-4.4 0-6 0-44 | 044 | 08 |0-5.7| 0-10 | 0-10 | 0-10

nepemelye-

HUA (noaaum),

M/MUH

Yron napeHus

nnacra,

rpaa.:

-npu pabore | A035 | o35 |no35| 0035 |n035|/0035| no35 | o35 | no35
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no npoctupa-
HUO

- npu pabote
no nageHuro
unu BoccTa-
HUIO

no 10 no 10

go 10

no 10

go 10| po 10

0o 10 | po 10 | mo 10

CpaBHMTEHbeIe XapakKTepUucTtnkn OHNCTHbLIX YroJibHbIX Komb6anHOB
AnA KPYTbIX N KPYTOHAKIMOHHbLIX TOHKUX Mj1actoB

MapameTpsbl “NMonck-2p” “Temn-1”
Odwana3oH BbIHUMaeMON MOLHOCTU NfacTta, M 0.36-0.75 0.65-1.4
LlvpuHa (rnybunHa) 3axBarta, m 0.9 0.9;1.0
CKOpOCTb pe3aHusi, M/MUH 0.76-1.95 0.76-1.95
CkopocTb nepemeleHus (nogayum), M/MuH 0-5.9 0-5.9
Yron nageHus nnacta, rpaa.:
- npu pabote No npocTupaHuio (CHU3Y BBEpPX 35-85 30-85
- pabouun xon, cBEpXy BHU3 - XOJIOCTON)

TeopeTuyeckasi Npon3BoANTENBHOCTL YrienobbiBatoLlero kombanHa:

Q=60*H,;*B;*y*Vv , T/v

roe Hnn - BbIHUMaeMas MOLLHOCTb NnacTa, M;

B, - wupunHa (rny6uHa) 3axsaTa UCMOMHUTENBHOMO OpraHa, M;

Y - MNOTHOCTb MONIE3HOr0 NCKONaemoro, /™3

V - paboyas ckopoCTb nepemelleHmns (nogayun), M/MuH.

CpaBHMTe.ﬂbele XapPaKTepUCTUKUN yroJsibHbiX CTpyroB

MapameTpbl YCT2M CO75 CH75 YCB2
BbiHMMaemana MOWHOCTbL NNnacTa, M 0.55-1 0.6-1.2 0.65-1.2 0.9-2
IOnnHa ouyncTHoro 3abos, m no 200 no 200 go 200 go 250
CkopocTb nepeaBuXeHUsA CTpyra, 0.6-1.5 0.7-1.7 0.7-1.7 1-1.7
m/c
Yron nageHuvs nnacra, rpag.:

- npu paboTe No NPOoCTUPaHUIO 0-25 0-25 0-25 0-25
- npu paboTe No nageHuo Unu Boc- 0-6 0-6 0-6 0-6
CTaHuUIO

CKOpOCTb ABMXEHUA CKpebKoBOro 0.5-1.1 0.5-1.3 0.5-1.3 0.5-0.9
KOHBeunepa, m/c

TeopequeCKaﬂ npon3BoanTESIbHOCTb CTPYroBOro yroyibHoro Komnsiekca:

Q=3600*H,,*h*y*v ,T/4

roe Hpp - BbIHUMaemas MowHoCTb nnacra, Mm;

h - TonwwmHa ctpyxkun, 8o 0.1 m;

Y - NNOTHOCTb NONE3HOro nckonaemoro, T/M3;

V - paboyas CKOPOCTb NepeaBmKeHus cTpyra, M/c.
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Morpy3ka n gocraBka yrnsi

Morpy3ka npon3BoANTCA CaMOHaBasioM, T.€. OTOMTbIN LWHEKOBbIM UnNn Gapabax-
HbIM MCMNOJSTHUTENBbHLIM OpraHoM KombanHa yronb nog CobCTBEHHOM TSXKECTbIO nonagaet
Ha CKpebKOBbIM KOHBENEP, BNOTHYIO NPUABKHYTHIN K rpyan 3abos (nHoraa yronb noarpe-
BGaeTca Ha ckpebKoBbIM KOHBeWep niyrom-riemexom). CKpebkn Ha eanHon uenu nepeme-
LWaT yronb Mo pelTaky BOOMb 3ab0s naBbl OO OTKATOYHOrO WTpeka. Ha oTKaTo4YHOM
LUTPEKE NepeaBWKHOW Meperpyxatenb rpy3nT yrofb Ha CTauMOHAPHbIA NEHTOYHbBIA KOH-
Beriep. nunHa ckpebkoBoro KoHBenepa gocturaet 250 M, npon3BoanTENBHOCTL - A0 260
T/yac.

YnpaBneHue KpoBneun

Kpoens 6biBaeT HenocpeACcTBEHHOM N OCHOBHOW, HENOCPEACTBEHHAs pacnosioxXeHa
Hag camum nnacTtom (0BObl4HO 3TO 3abanaHCoBbIN Yronb C NpPonacTkamm).

OcHOBHOE CBOWCTBO KPOBMM YrOfbHOrO nsiacta - CnocoOHOCTb K obpyuleHunto. He-
nocpeacTBEeHHAs KPOBNA Mocne yganeHus Kpenu cpasy xe obpyluaeTcsi, OCHOBHAsA KPOB-
N9 MOXeT BblAepKmBaTb AnnTeNbHOe BpeMsi 6onblume obHaxeHust 6e3 KpenneHus.

Mpu pobbiye yrna B paboyem nNpocTpaHCTBE Ha Kpenb OKasblBaeT NepBUYHOE [aB-
neHwe HenocpeacTBeHHasi KpoBnd. BTopMyHoe aaBneHne oT OCHOBHOM KPOBMM B paboyem
NPOCTPAHCTBE He MPOSIBMSETCA UM OKa3blBaeT BNUAHME NUWb Ha ObpylueHne OCHOBHOM
KpOBNW B He3aKpenneHHoe BbipaboTaHHOe NPOCTPaHCTBO.

Ecnn ocHoBHasi KpoOBNS He CKMOHHa K ObpylleHuto, Toraa wnu noapbiBalT ee
B3pbIBYATKON UM BblpaboTaHHOE NPOCTPAHCTBO MorawlarT 3aknagkon (4tobbl He Obino
onacHbIx gedopmaumii B Maccuee).

PacnpegeneHne [o6biuM yrns npy pasnu4yHbiX cnocobax ynpaBneHUs KPOBMU:

MonHoe obpyLueHne 80%
YacTtnyHoe obpyLleHne n YacTuyHasa 3aknagka 17%
MNonHag 3aknagka 0.7%
[TnaBHOE onyckaHne KpoBnu 2.3%

MpunsabonHas kpenb gomkHa obnagaTb cBoWcTBamu: obragaTtb BbICOKMM COMPO-
TUBIIEHMEM CXaTUIO N Perynmpyemon nogaTnmBoCTbHO.

1. OepeBsiHHaa npusabonHaga kpenb - psgbl Yepe3 0.7-1 M oTAenbHbIX CTOeK Ana-
meTpom 0.15-0.2 M, Ha CTOMKax KpOBMIO MOAOEPXMBAOT BepxHskK. lNepen obpylieHmem
KpOBNN CTOMKM BblOMBAIOT.

2. MeTtannun4yeckne ctomkm Bbicotor oT 0.8 0o 3 M - MeXaHNYECKN BblABUraemble
CTOWMKWN HapacTawulero (3a c4eT CUCTEMbI KIMHBEB) UM NOCTOSIHHOrO CONPOTUBNEHUS (3a
CYeT BUHTOBOroO MexaHu3ma).

3. M'vgpasnuyeckme ctomkn Bbicotonm 0.35-2 M - NOCTOAHHOE COMPOTUBMEHNE BO3-
HUKaeT 3a cyeT JaBNeHua macna, perynupyemMoro BbiMyCKHbIM KrnanaHoM. [logatnmBocTb
npu paboyem conpoTtusrieHnn 40-140 mm.

4. KoMnnekTHble Kpenwu - rmapaBnnNYeckme CTOMKM C OBWMMK MeTanmn4yecknmm
BepxHsikamu (TpyOa, TaBp, ABYTaBp).

5. NepenBmxHaa MexaHU3MpoBaHHas Kpernb (LUWT) - Kaxkaas Cekumsa nmeeT OCHOBa-
HWe, ABe rMapaBnuyeckue CTOMKWU, NoAEPKUBAKOLWMIA KPOBIIKO LWNT, N OPYFOWA LWKT, orpa-
Xpawowmn paboyee NpoOCTPaHCTBO OT 0OpyLleHHbIX nopoh. epeaBwxkka Ha BeNUYMHY
nogsuraHus 3abosi Npon3BOANTCA ABYMSI FOPU3OHTASTbHBIMU rMAPOLOMKpaTaMu.

'mapomexaHm3npoBaHHas Kpenb OblBaeT crieaytoLwmx TUMNoB.:

a) orpaguTenbHagd; 6) nogaepxusatowas; B) orpaguTenbHO-NOAAEPXKMBaAOLLAS;

r) nogaepxuBatoLe-orpagutensHas.
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1 ] 1 | 1 | 1 |

a o B r

6. ArperatHas Kpenb - TOT X€ MEXaHU3NPOBAHHbIN LUUT, HO B €0MHOM KOMMJSIEKTE C
A00bIYHBIMY (BLIEMOYHBIMW) U AOCTABOYHbLIMM (KOHBENEPOM) arperataMmu, ynpasnsemMbiMu
ANCTaHUNOHHO.

KpenneHne paboyero npocTpaHCcTBa nepemeltaeTcs no mepe noasuraHus 3abos
naBbl (B OYMCTHbIX KOMBarHax 3TM NPOLECCbl COBMELLEHbI), a BbipaboTaHHOE NpOCTpaH-
CTBO KPOBO MCKYCCTBEHHO 0OpyLwwatoT. [Npun paspaboTke NnacToB C YaCTUYHOM 3aKnagkon
B BblpabOTaHHOE NPOCTPAHCTBO NofaeTcs NopoAa, NofyyeHHas npy NpoxoakKe NorieBbIX
BblpaboTok. OB6bIYHO 3TOWM NMOPOAON BbIKMAAbIBAKOT MOMOCHI BOOMb LUTPEKOB, Bpemcbep-
roB, YTOBbI UCKIKOYNTL NOTEPU YrNA B Lienukax. lNonHaga 3aknagka nnacToB Npu ChsOWHON
cucteme paspaboTky NPOMN3BOANTCS B UCKIIOYUTESbHBIX CIyYasix.

3aknagka BblpaGOTaHHOI'O MPOCTpPaHCTBa

Ha yronbHbIX WaxTax UCNnonb3yT Cyxy 3aknagky (npyv nonoroMm nageHuun - éyto-
BbIMW NOSIOCaMn) - 0BbIYHO 3TO M3MerNbYEHHas nopoaa U3 TEPPUKOHOB UMK U3 Npoxoade-
Cknx 3aboeB, OTCTaBaHuWe 3aknagku ot 3abos 3-4 M. PacctosHue mexay 6yToBbIMKU Momo-
camu n3ameHsieTcs ot 3 oo 12 M n mexay nosiocamm OCHOBHas KpOBNSA OOMKHaA ObiTb yC-
Tonumea. Npu KpyTOM NageHun nnacra 3aknagka (3anonHaeTcs Bce BblpaboTaHHOe npo-
CTPaAHCTBO) AOCTaBNsIeTCA NoA COOCTBEHHOM TsKeCTbo. IMpu nonorom - 3abpacbiBaeTcs
MeTaTenbHbIMXU MallMHaMK, Hanpumep, neHTouHo-6apabaHHbIMK. Mopoga 3abpackiBaeT-
cq Ha pacctosiHme o 10-15 m.

‘ KoHBenep

npMBOAHON
6apabaH

JIeHTa

3aknagka MoxeT 3abpacbiBaTbCs U SHEPTUEN CXATOro BO3Ayxa, Takue 3akrnagoud-
Hble MalVHbl paboTaloT NPUMEPHO Kak NHEBMO3apsaunkm BB.

CUCTEMbI PA3SPABOTKHU
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A. Cucremsbl pa3paboTKN TOHKUX U
cpenHen

MOLWHOCTUM NNacToB
1. CnnowHble cUcCTeMbl

OcobeHHOCTb - BbleMKa Yrnga Be4eTCs NaBon npakTuyeckn 6e3 noarotoBUTENbHbIX
BblpaboTOK M 6e3 geneHnst WaxTHOro nons Ha 6nokn (NoAroTOBUTESbHBIE U OYUCTHLIE
paboTbl BegyTCA OOHOBPEMEHHO). YCrOBUSA MPUMEHEHUS - OTHOCUTENbHO YCTONYMBLIE
BGokoBble NOpoabl, Manas u pegko cpegHas MOLHOCTb NnacTa, yron nageHus - niobon.

Cuctema 4acto MCMNOMb3yeTCs Ha MECTOPOXOAEHMAX C MOBbILIEHHOW Fa30HOCHO-
CTbiO, T.K. 30€Cb MOYTU HET BOCCTaKLWMX, rae oObl4HO ckannmBaeTcs MeTaH. Bolemka Be-
AeTCs, Kak npaBuro, No NPOCTUPAHUIO MECTOPOXOEHUSA, C SlaBOW cpa3y Ha BCH HAKIOH-
HYIO ONMHY 3TaXa WUnu Xe C pasgeneHnem fnaBbl Ha NoA3TaXMW.

CywHOCTb CUCTEMbLI: LWIAXTHOe none oTpabaTbiBaloT GpemcOeproBbiMW MNOMSIMA
anvHon 300-500 M, anuHa nasbl (NnogaTaxa) He npesbiwaeT 200-350 M, paccTosiHue me-
XOY BEHTUNALUMOHHBIM U OTKaTOYHbIM WTpekom 200-400 M. BEHTUNALMOHHLIN WITPEK Npo-
X0OMTCA 4O Hayana O4YUCTHbIX paboT B 3Taxe, a OTKAaTOYHbIN - O4HOBPEMEHHO C J00bIYen,
onepexas nasy Ha 50-100 m.

[na nepenycka yrns ¢ BEPXHUX NOL3TaXEW Ha OTKATOMYHbIM LUTPEK B BblpaboTaH-
HOM MPOCTPaHCTBE CoopyxaeTcs bpemcbepr (HaknoHHasa BbipaboTka Mo BOCCTAHUIO MNna-
cTa) WNpUHON 3-4 M 1 BbICOTOM 2.5 M 1 NOAdTaXHbIE rOPU3OHTanbHble WTpekn. PaccTtosa-
Hne mexay 6pemcbepramm 300-500 m. B gpyrom BapuaHTe bGpemchepr n nogataxHble
LUTPEKN NPOXOAATCA He B BbipabOTaHHOM MPOCTPaHCTBE, a Bnepeau, B YroribHOM MaccuBe
(3TOT BapMaHT He UCMNOoNb3yeTCHA Ha 3ara3oBaHHbIX WaxTax). B TpeTbem BapnaHTe gobblya
yrnsa sBegetca B o6e CToOpoHbl OT 6pemcbepra, NPongeHHOro No yri (3TOT BapuaHT U3-3a
€ro TEXHOSTOrMYECKOW CITIOXKHOCTU MPUMEHSIETCS PEAKO).

BEHTUNALNOHHbIN
4 300-500m / WITpeK
200 -
400 m
| 2 , |
\ NoA3TaXHbIN

OTKaATOYHbIN

LwTpeK LUTpeK

Opemcbepr

MoarotoBuTenbHble BbIpaboTkn coxpaHaT nmbo Lenvkamm nubo cneumanbHO Bbl-
NOXEHHbIMW NONocaMn U3 0BpYLLEHHbIX Nopoa UnNn 3aknagkun (byToBble NONOCh! LUMPUHOM
no 10 m). Yacto napannenbHO OTKATOYHOMY LUTPEKY NPOXOAAT CheunanbHbIi BEHTUNALK-
OHHbIN NPOCeK, YTOObl OCHOBHOM MOTOK BO34yXa He 3arpA3HANCS yrofibHOM Mbifibio B OTKa-
TOYHOM LUTPEKE.

Mpn cnokoMHOM 3aneraHuu nnacta 6e3 TEKTOHUYECKUX HapyLUeHUW 3Tax ueneco-
obpas3Ho oTpabaTbiBaTb 0gHMM 3aboem-naBon 6e3 geneHunsa ataxa Ha GpemcbeproBbie
nons, 6e3 Npoxogkn NOAdTaXHbIX LWITPeKoB. [AnMHa naebl orpaHnyeHa nuwb 6e3onacHo-
CTbiO NepeaBwXeHnss noaen, JOCTaBKOW MaTepuarnoB U NPoOBETpMBaHNEM (CKOPOCTb BO3-
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ayxa pormkHa 6bITb He 6onee 4 M/c n He meHee 0.5 m/c), noaToMmy AnuHa nasbl
npuHumaeTca B npegenax 200-350 m.

CnnowHasa cuctema npun KPyTomMm nageHnum nnacrta

OcobeHHOCTb pa3paboTkmM KpyThiX NAAcToB - 6ONbLUAs ONAaCHOCTb CNOM3aHUst KOM-
GanHa, obpyLieHme yrns n nopoabl B paboyee NpoCTpaHCTBO, NO3TOMY BbleMKa BeAeTCs
naBoKn NoO NpocTMpaHuio nnacta. M3-3a onacHOCT ckonneHust MmeTaHa y 3abosi orpaHnym-
BaeTCHd HaknoHHaa BbicoTa aTaxa 120-150 m. PasgeneHne Ha nogataxu obbI4MHO HE Npo-
nssoanTca. TOHKME nnacTbl OTpabaTbiBalOTCA OYUCTHbIMW KoMBarHamn “Temn-1" unu
“MNounck-2p”, MOLLHbIE - OTpabaTbiBaOTCS CIOWM 3a CrI0EM MNPOXoa4YecknmMmm kombarHamm.

CpaBHUTeNbHas XxapaKTepucTUKa Npoxoa4Yeckux Kom6amHoB
n3buparenbHOro AeucTBus
(Teneckonu4yeckas ctpena ¢ pe3LoBON KOPOHKOM)

MapameTpsbl 1MK3p 1IMKC 4Mnn2m 411n5
Mnowaab cevyeHUs BbIpaboOTKM, m2 5.3-12 5.3-30 9-25 10-30
Pasmepbl BbipaboTku:
- BbiCOTa 2.1-3.2 2.1-3.6 2.6-4.5 2.8-5
- LULMPUHA 2.8-4 2.8-4.7 3.6-6.5 3.8-6.5
TexHu4yeckasn npousBoauTenb-
HOCTb: 14 2 3.5 3.5
- o yrnio, T/MuH --- 0.8 0.35 0.47
- no nopoae, M>/MUH
KoachdpmumeHT kpenoctu, He 6onee 4 5 6 7-8
CkopocTb nepeaBuMXeHUsi, m/c 0.023 0.113 0.033 0.033
Macca, T 12.5 19 45 75

YnOenbHblli BEC CNIOLIHbIX CUCTEM pa3paboTKM CHUXKaeTcs 3a cyeT nepexoda Ha
cTonboBble cucTeMbl pa3paboTku.

2. CtonboBble cucTeMbl

[(MaBHOE OTNMYME OT CMSOLWHbBIX CUCTEM - 30€Cb 3apaHee NpPoxXoasaT B HETPOHYTOM
MacCCMBE CKBO3HblE BEHTUNSILMOHHBIN, OTKATOYHbIN WITPEK n 6pemcbeprn. Taknum obpasom
LaxTHOe nonie 3apaHee pa3buBaeTtcs Ha 6GNokn-ctonodbl wupmnHon go 500 m v gnuHom Ao
1.5-2 kM. YacTo napansnienbHO OTKaTOYHOMY LUTPEKY NPOXoaaT cneuuanbHbid BEHTUNSaun-
OHHbIN NPOCEK, YTOObI OCHOBHOW NOTOK BO34yXa HE 3arpsi3HANCSA B OTKATOYHOM LUTPEKE.

Cucrtema pa3paboTku ANMMHHbLIMU CTONGaMu

BapuaHTbl cuctembl: ¢ pasgeneHnem nnu 6e3 pasgeneHns ataxa Ha nogaTaxu, C
BbIEMKOW Ha NepegHun nnu 3agHum 6pemcbepr, ¢ 0OAHOCTOPOHHUMU UNU ABYXCTOPOHHUMM
BblEMOYHbIMK nonamu. NMpyn nageHnn nnacra go 12° 06bI4HO oTpaboTka BegeTcs no na-
AEHUI0 (BOCCTaHUIO), Npy Bornee KpyToM NageHuu - No NpPOCTUPAHUIO UK Xe MO NageHuIo,
HO C LMTOBbLIMWN NEPEKPLITUAMMU.

HaknoHHasa BbicOTa nogataxa npuHumMaeTcs B gvanasoHe 80-150M, a HaknoHHas
BbiCOTa aTaxa (coctosiwero ud 2-3 nopataxen) moxeT gocturatb 300-500 m, gnuHa
ctonba He npeBbiwaeT 1.5-2 km npu anunHe naebl 100-130 m. O6bIYHO NpoxoaAaT ABa Na-
pannenbHbix 6pemcbepra, oauH - Ans OOCTaBKM YIMsi K OTKATOYHOMY LUTPEKy, Apyrom -
NOOCKOW XOO0K.
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Puc. Cuctema paspaboTku gnvHHbIMK CTON6GamMm No NPOCTUPAHNIO C BblIEMKOW
cTonboB K 3agHemMy Gpemcbepry

Bolemka ctonboB Kk nepegHemy (3agHemy) Gpemchbepry oTnuyaeTcsl OT OBYXCTO-
POHHEN BbleMkn OT 6pemcbepra oTnMyaeTcsi, B OCHOBHOM, TOSIbKO pPacCrofoXeHnem
Gpemcbepra: unu y rpaHuy unm B LeHTpe 6pemcbeprosoro nons (6noka). MNpu nogatax-
HOW BblEMKe BblEMKa YISl Ha BEPXHEM NOA3TaXe OOMKHA onepexaTtb BbleMKY Ha HUKHEM
nopataxe Ha 10-40 m. Ctonbbl MOryT BbIHUMATLCA flaBOM UNU OTAENbHLIMU 3axo4Kamu
(Hanpumep, npoxogyeckumu kombariHamn nsbmnpartensHoro gencteuns). OtpaboTtka aTaxa
B obpaTHOM nopsake (OT dfIaHroB K yrrieBblgadyHOMY CTBOMY) B OTNMYME OT NPSMOro no-
psaKa No3BONSET cpasy Xe M3BrekaTb LUennki y BEHTUNSALMOHHOIO LWTPeKa.

OTKaTOYHbIN BEHTUNSALMOHHbIN

LITPpEeK NnpocCeK

Puc. Cuctema paspaboTku gnvHHbIMK CcTON6amMm No NPOCTUPaHNIO
C ABYXCTOPOHHUMMU Bpemcbepramu
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Ctonb6oBble cucTemMbl Npu KPpYyTOM NageHuu nrnacTra

BEHTUNSLUMOHHBLIN OTKaTOYHbIN
npocek LTpekK

Puc. Cuctema paspaboTku ANIMHHBIMK CTONDaMKM No NPOCTUPAaHUIO NPY KPYTOM Na-
AEeHUM nnacTa, pasgenieHnn aTaxa Ha Noa3TaXu U ABYXCTOPOHHEN (OT ckaTa) BbIEMKOW

BapuaHTbl cuctembl: ANUHHbIE CTONObLI MO NPOCTMPaHUIO C pasgeneHvem unu 6es
pasgeneHns ataxa Ha noasTaXu, ANIMHHbIE CTONObI MO NPOCTUPaHMUIO C BbIEMKOW CTONO0B
nosiocamu NoO BOCCTAHWUIO U BPEMEHHbLIM MarasvHUPOBaHWEM YISt UNU C BbIEMKOW MOSO-
camu o nageHuto.

[OCTOMHCTBaA CMCTEMBbI: HE3AaBMCUMOCTb MPOXOAYECKMX U OYUCTHLIX paboT gpyr oT
apyra, BO3MOXHOCTb [AOMOSHUTENbHO pasBedaTb 3anacbl MECTOPOXAEHUS MPU NPOXoaKe
BbIpaboTOK, 3apaHee OCyLNTb 0OGBOOHEHHbIE Y4aCTKW, 3apaHee CHU3UTb BblAeneHus Me-
TaHa un3 yrns.

HepocTaTkn: 6onblune nepBoHavanbHble 3aTpaTbl HA NOArOTOBUTENbHO-HAPE3HbIe
paboTbl, BbICOKME 3aTpaTbl HA NpoBeTpUBaHWE BbIPpabOTOK, NOTEPM YyrNa B uenukax (Lwm-
puHon oT 5 Ao 10 M) BEHTUASLMOHHOIO U OTKATOYHOrO LWTpeKa.

B. CuctemMbl pa3paboTKun MOLLHbLIX N1acToB

Ecnu nnact HeBO3MOXHO oTpaboTaTtb cpasy Ha BCHO MOLHOCTb, TO €ro pasgenstoT
Ha cnowu cpefHen MOLHOCTM U BbIEMKY UX BeAyT OTAENbHO ApYr OT Apyra. BapuaHTol: a)
nnacT AendaT Ha crnov napannesnibHO no4yse-kposne nnacrta; 6) nnacT 4endaT Ha Crov ropu-
30HTamNbHLIMU MAOCKOCTSIMU; B) MOMNEPEYHO-HAKMOHHbIe crion (noa yrnom 30-40° k ropw-
30HTY). Cnon oTpabaTbiBaloT B HUCXOAALLEM MM Bocxogswem nopsgke. o cnocoby
yNpaBfeHns ropHbIM AaBMEHMEM pas3nUYaldT CUCTEMbI C 0OpyLLUEHMEM KPOBMM MUK C 3a-
Knagkon BblpabOTaHHOrO NPOCTPAHCTBA, NMPUYEM MpU BOCXOASLEM Mopsake BO3MOXHA
TONbKO 3aKnajgka.

1. Cucrtema pa3paboTKU HAKITOHHbLIMU CITIOSAMMU

MnacT pa3buBaeTtcsa Yepes 3-5 M Ha cnown, napannenbHble noyBe-kposre. Cnon oT-
pabaTtbiBatoTca NUMBO nocnegoBaTenbHO OAMH 3a APYruM, NMBO OOHOBPEMEHHO C onepe-
XeHneMm, obbl4HO BepxHero cnosi, Ha 20-25 M Ha KpyTbIx nnactax u Ha 60-80 m Ha noro-
X, NpMyYemM NopsaaoK oTpaboTKM CoEB - NOOON (HUCXOOALWMNN UM BOCXOOSALLNR).
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MopgrotoBka nnacta  0ObI4HO 3TakHasa HaknoHHonm BbicoTon 120-380
M C AerneHneMm ataxa Ha nogataxu yepesd 100-150 m (npu yrnax nageHust nnacrta 6onee
35%). [INsi KaXOoro Crost NPOXOAST OTAENbHbIE CIIOEBble FOPU3OHTanNbHbIe LTpek. LLlaxT-
HOe none Aenat Ha naHenu 6pemcbepramu (ckatamm).
Yronb 13 3a60s1 naBbl 4OCTaBNSAETCA CaMOTEKOM A0 KOHBEMEPHOro LTpeka, a 3a-
TeM no 6pemchepry (CkaTy) Ha 3TaXHbIN OTKATOYHbIN LUTPEK.

1-BEHTUNSALUMOHHBIN LUTPEK HUX-
HEro cnosi; 2-BeHTUNSLUUOHHbLIN
lWUTPEK  BepxHero cnos;  3-
rMaBHbLIN MONEBON TpPaHCMOPT-
Hbln  WTpeK;, 4-KOHBENEepHbIN
LUTPEK  HWXHero  cnosi;  5-
KOHBEWEPHBbIN LUTPEK BEPXHEro
cnosi; 6-BcriomoraTtenbHbI - XO-
AOK; 7-kOHBenepHbIn 6pemcoepr;
8-reseHkK

1.1. Cuctembl pa3paboTKn HaKNOHHbLIMU CNOAMU C OOpyLUeHueM

O6p3/u.|eHme KPOBNN NPUMEHSIOT Npu pa3paboTke MOLLHbIX NSacToB C YrioMm nage-
HMa oo 35 n Ha rmybuHax go 900 m, npu 3TOM Hanerawwme NOpoAbl AOSMKHbI XOPOLLO
CNeXxmBaTbCs, a ra30HOCHOCTb NMacToB MOXeT ObiTb Ntobon. BapuaHTbl: ¢ norawleHnem
MEXAYCNOEBON TOMLMN UMK C LieNIMKamu, ¢ rmbkumM onycKatoLMMCS NePEKPbITUEM.



18

JlocTonHcTBa: BblCOKasi MexaHum3auMss U KOHUeHTpauusi paboTt
NpWY NCNONb30BaHNUM OYUCTHLIX YroSibHbIX KOMOaMHOB. HegocTaTku: noTepu yrisa B OKOMo-
LUTPEKOBbLIX LieniMkax, Heob6xoaMmMocTb 3abriaroBpeMeHHOro KpenneHms CroeBbIX LUTPEKOB
OEepeBAHHON Kpenbto, NO3TOMY 60NbLLIOW pacxon fnecomaTepuarnos.

YnpasneHne ropHbiM OaBfieHMEM B BEPXHEM Croe Npoun3BOAAT MOMHbIM 0OpyLle-
HWEM KPOBINW, B OCTasbHbIX CIOSIX - NEpenyckoM obpyLleHHbIM nopoa. Ha nouse kaxxgoro
CNnosi, KPOMe CaMoro HWXHEro BO3BOAAT NpeABapUTENbHYHO Kperb U Npu yriax nageHus
no 30° rvbkoe MeTannuueckoe nepekpbiTMe (CTarbHble Monockl ceyeHneM 50x3.2 MM B
BMAae peweTkun ¢ syenkon 20x25 mm n ceepxy B 2-3 cnos cetka Pabuua).

Becb nnact moxeT 6bITb OTpaboTaH B ABa 3axo4a - BEPXHUI Cron 06bl4YHOWM BbICO-
TOW, @ HWKHUIA CION TOXe OObIYHOW BbICOTOM BbIHUMAETCS C OAHOBPEMEHHOW OTOOMKOM
MEXCIOEBOW TOMLWM yrna B Tpy npuema. Korga ounctHon kombanH yrnybnsertca B yronb-
HbIM NnacT Ha 1.1-1.2 M, Toraa 4yepes cneunanbHble FIOKN B BEPXHEN YACTU CEKLNN Kpenwn
npon3BoaaT GypOB3pbIBHYO OTOOWMKY MEXCIOEBOW TOMLW, 3aTEM KYyCKM OTOMTOro yrns
nog 3awuTon rMBKOro MeTasnsIMyeckoro MNepekpbiTUS BbINYCKAlOT 4epes3 JIIoKU B Kpenwu
NpsAMO Ha 3abOWHbIN KOHBENEP.

Mpn pasgeneHnn MOLHLIX NSIAacTOB Ha OTAESNbHbIE COM U OBpyLIeHUN Hanerato-
WX nopon obs3aTernbHbl NPOUNIAKTMYECKME NPOTUBONOXAapHbIE Meponpuatus. [lpo-
OOIMKNTENbHOCTE OTPaAbOTKM OTAENBHOrO BbIEMOYHOIO y4acTka He AOShKHa npesbiwaTth 6-
8 mecsaueB, nHaye HeobxoomMmo OTAENATb OAUH YYaACTOK OT APYroro npoTMBOMOXapHbLIMU
uenvkamu (3aknagka, obpyLleHHble nopoAbl C TwaTerbHbIM 3amnm3fq?f£ KI/IX).

5
Puc. BbleMka MexXcnoeBoun TOMLWmM yrns:
1 - rMbkoe MmeTannuyeckoe nepekpbIThe; 2 - YronbHbI nnacT; 3 - orpaxjarowas
MEXaHN3npoBaHHas Kpenb; 4 - 06pyLLEeHHbIE NOPOAbI KPOBMU; 5 - OTOUTLIN yronb

1.2. Cuctembl pa3paboTKn HaKNOHHbLIMU CNOSAMU C 3aKnaaKkoun

Cuctembl pa3paboTKM HaKIOHHbLIMW CMOSIMW C 3aknagkow maro OoTnuyalTcs OT
cucTem paspaboTKM HAKNMOHHBIMKU CrosiMK € OBpyLLeHMeM, OTMYne B TOM, YTO C 3aknag-
KOW BbleMKY CIOEB MOXXHO OCYLLECTBNATbL UMW MO NaZieHUIo U No BOCCTaHMIO, OSTMHHBLIMU
naBaMy UnNM KOpPOTKMMKU 3axogkamun. OBnacTb NPUMEHEHWUST CUCTEM OrpaHMyYMBaeTCH
MOLLHOCTBIO nnacta (ao 10 M) 1 yrnamu nagexns (40-60°): ecnn yron mexee 40°, To He-
BO3MOXHO MCMOMb30BaTb CAMOTEYHYIO AOCTaBKY OTOMTOrO Yrisi K KOHBEMEPHOMY LUTPEKY,
a ecnu yron nagexust 6onee 60°, To ByaeT CNOXHO NOAAEPXMBATL 3aKMaAOUHbIA MAcCUB
BepxHero oTpaboTaHHOro crnosi (Mo3ToOMy Yalle MCMNoNb3yeTcs BapuaHT C BOCXOASLLEN
BbIEMKOW, KOrga KpoBIisi - HeOTOMTas Tonwia yrns).
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CyuwiecTBytoT cnegywowue BapuaHTbl  OTPabOTKM  HAKITOHHbLIMMU
CNoSAMU C 3aKnagKow: a) C BbIEMKOW CriOeB flaBamMu Mo NPOCTUPaHUIo ¢ AeneHvem unm 6es
AerneHns Ha NoAdTaxun B BOCXOASLEM WUMNKN pexe B HUCXoasdlwem nopsgke; 6) ¢ BbleMKown
HaKMOHHbIX CNOEB NOnocamMmm No NPOCTUPAHWUIO.

Mpn BbleMKe croeB naBamu Mo NPOCTUPAHUIO NPOU3BOAAT NocnefoBaTesbHY OT-
paboTKy KaXXAoro crnos B BOCXOAALEM UM HUCXoAdALWeM nopsagke. MoaroToBKy ocyLiecT-
BNAOT 0OLWLMMK AN BCEX CMOEB NNacToBbIMU BbipaboTkamu.

Mpu BbleMke nonocamu MO NPOCTUPAHUIO NAacT MO MNageHuo OenaT Ha Monochl
(nopaTtaxn). Kaxayto nonocy nocnefosaTtenibHO oTpabaTbiBatOT HAKMOHHBIMU CRNOSIMU MO
NPOCTMPaHMIO0 C COBCTBEHHBIMWN NOATOTOBUTESNBHLIMW BblpaboTkamu (CM. puc.).

MocpeanHe kaxaoro BbIEMOYHOrO ydacTtka (OT OAHOW 3aKnagoYHOW neyu OO Apy-
rov) Hag OCHOBHbIM KBEpPLUMAroM npoxoaaT KOpOTKMEe TpPaHCNopTHbIe kBepLunaru (Kak Obl
OONOSTHUTENbHbBIA CKPenepHbIA FOPU3OHT - HA PYOHbIX MECTOPOXAEHNAX) OT YriecnyCKHOM
neym Ao ckata-byHkepa, Yepes3 KOTOpbI NOCTYNaeT Yroflb Ha OTKATOYHbIN WTPeK. BeHTu-
NAUNOHHBLIN N OTKATOYHbIN LWITPEK MOTYT ObITb NOMEBLIMU UKW NPOMAEHbI MO coceaHeEMY
nnacty. lNepen nogaven rmgpaBnnyeckon 3aknagkm Ha ydacTke COOpYXalT ApeHaxHble
neyn - Ans CToka BOAbl HA OTKATOYHbLIN FOPU3OHT. Bce nogrotoBuTenbHble BbipaboTku 3a-
KPennsmTecs TakK, YTOObl MX MOXHO ObINIO MCNONb30BaTh U NOCMe 3aknagoyvHbix paboT - Ha
apyrmx cnosix. O4ncTHele paboTbl BeayTCs OT 3akNafo4HbIX neYven K yrnecnyckHbIM, Bbl-
€MKa ocyLlecTBnseTca kombarHamu nnm ¢ nomoLusto bBP.

A A-A
1 | -
[ | -
. 150 Tl. 150 X 2
2
4 3
100
. .| L
L 6
7
1/
57 7 I o
e 9
A

Puc. Cucrtembl pa3paboTky HaKIIOHHBIMU CROSIMU C TMOPABIMYECKON 3aKnaakonm u
BbIEMKOW Nosiocamm no NpOCTUPAHUID:

1 - BEHTUNAUMOHHbIE KBepLUnaru; 2 - 3aknagoydHble neyuun; 3 - yrnecnyckHole neyu; 4
- MPOMEXYTOYHbIN KBepLunar; 5 - OCHOBHOM LUTPEK; 6 - KOPOTKME TPaHCMOPTHbIE KBepLUa-
r; 7 -OpeHaxHble neyu; 8 - BEHTUNALUMOHHBIN WTPEK; 9 - OTKATOYHbIN LUTPEK.

[ocTonHcTBa cuctembl: HebonbliMe MOTepu Yrida, Manbli pacxof fneca, manas
OMacHOCTb CaMOBO3ropaHus yrns. Hegoctatku: CrnoXHas opraHmM3aums 3aknagoyHbiX pa-
06OT, 3avnuBaHWe OTKATOYHOrO LWTPEeKa CnyckaemMouW BOAOW, HU3KME  TEeXHUKO-
3KOHOMUYECKNE nokasaTenu.

2. CuctemMbl pa3paboTKu ropusoHTanbHbLIMU CNOAMMU
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3T cucTembl NPUMEHSIOT AN pa3paboTKM HAKNOHHbBIX U KPYThIX MacTOB MOLLHO-
cTbio 6onee 4.5 M, NOOBON CIIOXHOCTU, FA30HOCHOCTU, KPENOCTU YIIs U YyCTONYMBOCTM 6O-
KOBbIX NopoS.

Mnact, 3anerawowmin nog yrnom He meHee 30°, pasbuBalOT Ha rOPU3OHTAsbHbIE
cnov TonwmHon 3-3.5 M, KOTOpble BbIHUMAKOT B HUCXOASLLEM UMM BOCXOAALLEM MOpsiake
OLlHOBPEMEHHO WMWK NnocrneaoBaTernbHO, CNON 3a crioeM. YnpasneHue ropHbiM AaBrieHnemM
- 06pyLLEeHEeM Unun 3aknagkon.

lMoaroToBka NnacToB - 3TaXHas (Kak Ha pyaHbIX KpyTonagawwmx 3anexax), pasge-
NieHne aTaxa Ha NOoA3TaXW NPUMEHSIIOT NPU BblEMKE CNOEB C 3aknagkon. Cnow B nogaTa-
Xe oTpabaTbiBaloTCs B N0OOM nopsake, a camu NoaaTaxu - TONbKO B HUCXoAsLWeM. Bep-
TUKanbHas BbicoTa aTaxa coctaBnseTt 20-100 m, a noastaxa - 10-30 M. [JnuHa BbleMOY-
HOro nosist 06bl4HO 150-200 M.

MogroToBKa BbLIEMOYHOrO MOMSA HaYMHAETCH C MPOBEAEHUS OT MPOMEXYTOYHOro
KBepLunara (pasgenstoLLero WaxTHoe nosne Ha ABa Kpbira) nepneHankynsapHo ABYX LWTpe-
KOB - OCHOBHOrO (OH ByaeT 3aTeM BEHTUNSLUMOHHbLIM LUTPEKOM MpU OTPaboTKe HuKenexa-
Lero ataxa) v napannenbHoro emy wTpeka. o nageHuio nnacta NpPoBOAATCHA MO ABa
ckaTa Ha Kaxabll BbIeMOYHbIN y4acToK (Lenuk mexagy HuMu 6-8 m). Bolemka y4acTkoB Be-
AeTcsa nocriegosaTesibHO, OT LEHTpa K doriaHraM LaxTHOro nons unu ot gonaHroB K LieH-
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Puc. Cuncrtema pa3paboTkum ropusoHTanbHbIMU CIIOSMU B HUCXOASALEM nopsake C
obpyLLeHnem:

1 - cnoesble WTPeKK; 2, 3 - ckaTbl; 4 - BEHTUNAUNOHHBIN LUTPEK; 5 - BEHTUNALNOH-
HbIA WYpP®; 6 - napannenbHbIN WTPEK; 7 - OCHOBHOM WTpeK; 8 - kBepwnar; 9 - O4YUCTHbIE
3abou.

B ouncTtHOM 3axofke BbleMKa Yrisi NPOM3BOAUTCHA NPOXOAYECKUM KOMBanHOM mnu
6ypOB3pbIBHLIM CNOCOOGOM, OQHOBPEMEHHO B KaXXAOM BbIEMOYHOM yyacTke paspabaTtbl-
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BalOT He Oonee [Byx CcrnoeB C 06a3aTenbHbIM ONepeXxeHNnem BEpPXHEro
cnos Ha 2-3 wara obpyweHus. Npn BblIeMKe NMacToB, CKIOHHBIX K CAMOBO3ropaHuio, npo-
N3BOAAT NpPOMMNaKTUYECKOE 3aunMBaHWe OOpYLUEHHbIX Mopos B BbipaboOTaHHOM Mpo-
CTpaHCTBe.

Mpn cucteme paspaboTke ¢ 3aknagkon 0ObIMHO UCMONb3YETCHA HUCXOASALWMIA Nops-
OOK BblEMKWN C BYpOB3PLIBHON OTOOMKOW YrIisi.

[ocTonHcTBa cuctembl pas3paboTku: yHMBEPCASIbHOCTb, HE3HA4YMTEerbHble NOTEpU
yrna (12-15%), manas BepOSTHOCTb BO3ropaHus npu 3aunnBaHum 1 Npu 3aknagke.

HepocTtaTkn: HeBbICOKash NPOM3BOAUTENBbHOCTb (C BbleMOYHOro nons 3-6 ThiC.
T/mec), 6onbluo 06beM NOAroTOBUTESNbHLIX BbIpabOTOK 1 BbICOKMI pacxoq kpenn (ao 70
M>/1000 T [06bIuK).

CpaBHUTeNbHbIe TEXHUKO-3KOHOMUYECKUE NoKasaTenu
no cucteMam pa3paboTKM MOLLHbIX NS1acTOB

Tabnuua
Cuctema pa3paboTku

Mokaszatenu HAKMOHHBLIMW | HAKMOHHbLIMK | FOPU30OHTalNb- | MOMEPEeYHOo-
cnosimu ¢ 06- | cnosiMu € rma- | HbIMM CIOSIMU | HAKIMOHHbBIMU
pyLEHMEM N | pO3aknagkon | C MHEBMO3ak- | CrosiMu C rna-
rmbkum nepe- nagkow pO3aknaaKkom

KpbITUEM

[obblya yrna n3 ogHoro 15000 1140 1000 1400

3abos, T/mec

TpynoemMkocTb paboT no 161 228 398 270

yyacTtky 4en-cm/1000 T

[o0blyn, B T.4.:

- Ha OYUCTHbIX paboTax -—- 214 303 253

- Ha NoAroTOBUTENbHbIX

paboTax - 14 94 17

[Npon3BoanTENbLHOCTL 6.2 44 2.5 3.7

Tpyaa paboyero no yya-

CTKY, T/CM

[MpoTaXeHHOCTb nopgro- 7.7 4.4 28.6 3.8

TOBUTENbHbLIX Bblpabo-

TokK, Nv/1000 T AOObIYN

Pacxog KpenexxHoro 13.8 60 53.8 70

neca, m>/1000 T fo6GbIuY

Motepwu yrna, % 13.2 9.2 10.3 8

Oco6GeHHOCTH pa3paboTKN CBUTHI YrofibHbIX NJ1AaCTOB

Ecnn otpabaTtbiBaeTcs HECKONbKO NacToB Apyr NOA ApYroM, TO 06bl4HO BeayTCH
paboTbl B HUCXOOALWEM MNOPSiAKEe, TOoraa HWXKHME nnacTbl “‘HagpabartbiBaloTcsa” BEPXHUMMN
(HagpaboTka nnacTos).

Mpun BblEMKe NniacTa B ero KpoBfe nepemelwiaetcs nepen naBon BoMHA AaBreHus,
Takas e BOSfHa, TONbKO MeHbLle Mo aMmnnuTyge, nepemMelwaeTca u B noyse nnacra. [lo-
3TOMY NuWwb Ha rnybuHax 6onee 50-70 M HMXe BepxHEro nnacrta crnegylowmn nnacT He
UCMbITbIBAET BNAHNA BbIEMKM BEPXHErO nnacta. Ecnn 31o pacctossHne MeHbLUE. TO HUX-
HUM NNacT UCMbITbIBAET NONEPEMEHHO TO HAaMpshKeHUs pacTshkeHust TO cxatus. B atom
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cnyyae oTpabOTKy HWXHeEro nnacrta nydyuwe npomsBoauTb C OTCTaBaHUEM OT
nasbl BepxHero nnacrta Ha 80-100 M unn, opMeHTUPOBOYHO

Lonep=M*ctgp +Lsan , ™

roe M - mowHocTb BepxHero nnacra, M;
[ - yron coBuxeHWsi MexXnnacToBbIX MOPOA, rpag.;
L.an - opreHTMBOYHbLIN 3anac AnuHbl, Lian =30-40 m.

Gon

R

o6pyLleH-
20-250m 0.5-10m

Hble nopoabl

I-onep q

< 50-70

BbiGop cuctemMbl pa3pabdboTku

Mpn paspaboTke NNacToB TOHKUX U cpeaHen MoLwHOCTK (4o 3.5 M) BbleMKY BeayT
Ccpa3y Ha MNOMHYK MOLHOCTb, pa3paboTKy MOLLHbIX CroeB BeayT Nnbo oTAeNnbHbIMU
cnoamu, NMBo Ha BCO MOLLHOCTb. MUHMManbHasa BbICOTa OYMCTHOIO NPOCTPAHCTBA 3aBU-
CUT OT MOLLHOCTW, yrna nageHus nnacra, oT NPUMEHAEMON TEXHUKN.

[Mpy HaKNOHHOM M KPYTOM NageHun oTOUTBLIN Yrofib MOXET NepeMeLLaTbCs K OCHOB-
HOMY (OTKaTOYHOMY) LUTPEKY nog AEWCTBMEM CUIbl TSXKECTWU, YTO LOMMKHO YYMTbIBATbCS
npw BblIbope onTUManbHOM cUCTEMbl pa3paboTku.

KpenocTb yrnst n ero TpewmHOBaTOCTb OKa3blBalOT BNUAHME Ha BblI6op crnocoba oT-
6orikn (MexaHnveckasa nnu 6ypoB3pbIBHAs) M HA YCTOMYMBOCTb KPOBIM M BOKOBbLIX NOpoA,
T.€. Ha BblbOp kpenwu. MNnacTbl yras, CKNOHHOIO K CaMOBO3ropaHuio, OOIMKHbI oTpabaThbl-
BaTbCA C HAUMEHbLLUMMW MOTEPSAMU, C 3aUNIMBAHMEM WUNN C NOSIHOW 3aKnagkon Bblpabo-
TaHHOro NPOCTPaHCTBA.

B 3aBvCUMMOCTM OT KONMYecTBa BbiAENAOLWErocs rasa (MetaHa nnu sogopoaa) Ha 1
M CpeHEeCYTOUHOI J0BbIUM FOPHOI MACChl LAaXThl AENST HAa KATEropun Mo ra30HOCHOCTH:
1 kaTeropusi - oo 7 M° rasa, 2 kateropusi - 7-14 m>, 3 kateropus - 14-21 m>, cBepxkaTero-
puiiHble LaxTbl - Gonee 21 m° rasa. BoiaeneHue rasa yBenuymneaeTtcs ¢ rnybuHon, Belopo-
Cbl raza BO3MOXHbI ye Ha rnybuHe 200-300 m. B rasoonacHbix waxTax AOMKHbI NpUMe-
HATbLCA CUCTEMbl Pa3paboTKn C MUHUMAarbHbIM KOSIMYECTBOM FfyXMX U BOCCTaOLMX FOp-
HbIX BbIpabOTOK 1 OOMXKHbI MPUMEHSTLCA AONOMNHUTENBbHbIE MEPONPUATUA: BypeHne nepe-
AOBbIX pa3BefoOYHbIX CKBaXWH, OypeHune CKBakuMH OOnbLUOro AnameTtpa Hmke pabouyero
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ropusoHTa (Ana gerasauumn yronbHOro nnacra), NpMMeHeHne coTpsacaTenbHOro
B3pbIBaHMS. ..

Mpun paspaboTke cOHNMKEHHbIX NNAacToB HeobxoanmMo cobntogaTb 04epPeaHOCTb UX
BbIEMKW, BblAepXuBaTb 6e3onacHble paccTosiHUs No OTCTaBaHUKo 3aboes, BbiOpaTb cno-
cob NoaroToBKKM NNACTOB - COBMECTHbIN UK pa3aenbHbIN.

Mpn 6onbwon 06BOAHEHHOCTU OOMMKHbI MPUMEHATLCS crnegylwme MeponpuUATUS:
APEHaX BbIEMOYHbIX OTAENbHbIX YYaCTKOB, OCTaBMSATbLCA NPEeAOXPaHUTENbHbIE LIENUKN,
TwarenbHo nogobpaH cnocob ynpaBneHust KPOBNen u cucrtema paspaboTtku, obneryvato-
Las BbIBOA BOAbI U3 BblpaboOTaHHOro NPOCTpaHCTBa.

[Ons obecneyeHua Tpebyemon nNpomM3BOANTENBHOCTM LWAXTbl HeO6xoaMmo noaob-
paTb ONTUMarnbHbIA OYNUCTHOM KOMMIIEKC, OKOHYaTENbHbIN BbIOOP MOXHO caenaTtb Ha oc-
HOBE TEXHMKO-3KOHOMWYECKOrO CPaBHEHMS PA3NINYHbIX BApUaHTOB.
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OIMABJIEHUE

BeeneHune
BckpbiTve 1 nogrotoBka LWAxXTHOrO Nons
fogoBasi Npon3BOANTENBHOCTL A400bLIYK YIIIs
Knaccudpukaumsa cuctem paspaboTkm YroSibHbIX MECTOPOXAEHUM
OcHOBHbIE NPOM3BOACTBEHHbIE MPOLECCHI OYNCTHOW BbIEMKU
Moapybka yrngd
Otb6ownka yrns
[Morpyska n goctaeka yrng
YnpaBneHue KpoBrewn
3aknagka BblpaboTaHHOro NpocTpaHCcTBa
Cuctembl pa3paboTku
A. Cuctembl pa3paboTKn TOHKUX U CpeaHEN MOLLHOCTU NMnacToB
1. CNNOLWHbIE CUCTEMDI
2. CtonboBble cncTEMBI
b. Cuctembl pa3paboTkm MOLLHbBIX NacToB
1. Cuctema paspaboTKn HAKNOHHBLIMW CITIOAMM
1.1. Cnuctembl pa3paboTku HaKMOHHBIMU CROSIMU C 0BpyLLEHNEM
1.2. Cuctembl pa3paboTku HAKNOHHbLIMKU CIIOSIMU C 3aKnagKomn
2. Cnctembl pas3paboTKkn ropu3oHTanbHbIMU CIIOSMU
OcobeHHOoCTU pa3paboTKn CBUTBI YrONbHbIX NacToB
Bbibop cuctembl paspaboTku
Cnucok nutepaTtypsbl
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