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IIpakTuyeckoe 3ansaTue Nel

Tema: U3yuyenue pu3NKO-MeXaHMYECKHUX CBOMCTB N'OPHBIX MOPOJ

Lenv pabomwi: chopMupOBaTh 3HAHUS 00 OCHOBHBIX IIPUPOTHBIX CBOMCTBAX
TOPHBIX TOPOJ U YMEHHE UMM TOJIb30BaThCS MPHU BBIOOpE criocoba pa3pylIeHHs
MaccuBa MpHU BEJIEHUU TOPHBIX PaboT.

OcHawenue 3aHAmMuUs: WHCTPYKIIUMU 110 BBINOJHEHUIO MPAKTUYECKOTO
3aHATHS; TPE3CHTAlMM W y4eOHBbIM BUICOPUIBM 00 OCHOBHBIX MPHUPOIHBIX
CBOMCTBAaX I'OPHBIX MTOPO/I.

Ilopsook eévinonnenuss pabomeol

1. Cmpykmyphnoe cmpoenue nopooH020 Macccuea

YyacTku 3eMHOM KOpBI, XapaKTepuszyrouuecss OOUMMHU  YCIOBUSAMH
oOpa3oBaHUsI M OINPEJCICHHBIMU HHXEHEPHO-T€OJOTHYECKUMU CBOMCTBAMU
TOPHBIX TIOPOJ] HA3BIBAIOT MACCUBAMU 20PHBIX ROPOO. MacCHUBBI OTINYAIOTCS:
OCOOCHHOCTSIMU 3aJieTaHus W CTENEHbI0 HAPYIICHHOCTH (TPEUIMHOBATOCTHIO M
OJIOYHOCTHIO) TIOPOJ; MHUHEPAIOTMUYECKHUM COCTABOM, CTPYKTYpOH, TEKCTypOH H
MOPUCTOCTHIO; HAJIMYMEM >KUAKUX W Ta3000pa3HbIX BemniecTB (BOJbI, HE(TH,
paccoyioB, MeTaHa W Jp.); T[OKa3aTeIsiMd TE€OMEXaHUYECKOTO COCTOSHUS
(HampspKkeHus U eGopMaliiy rpaBUTAIMOHHOTO, TEKTOHHYECKOTO M TEXHOTE€HHOTO

MIPOUCXOXKICHHUSI). TEXHOTEHHOT'O MPOUCXOXKICHUS). XaPAKTEPUCTUKU COCTOSTHUU

1 _CBOMCTBA IopoJa MacCcCHBa OIIPCACTIAIOT YCJIOBHUA BCACHHIA TI'OPHBIX Da6OT. HpI/I

TOPHOTIPOMBIIIJICHHOM IEITEIEHOCTH IPEIMETOM TPYa CIIy>KaT TOPHBIC TTOPOJIBI.

I'opHble mopoabl — TPUPOJHBIE MHUHEPATbHBIC arperarhbl, CJIararollnue
36MHYI0 KOpPY B BHJIE CAaMOCTOSTEIBHBIX TEOJOTHYECKUX Tel. B Xxumudeckom
COCTaBE€ 3€MHOM KOpbl HauOomdbiIyr nomt0 (82,58%) uMET Tpu dJeMeHTa:
KHUCIIOPOJ, KpeMHUH 1 amoMuHui (Tadmn. 1.1).

Tabnuya 1.-. Xumuuecknii coctas 3eMHoI Kopbl

HaunmeHoBaHue O6o3nauenue | Comepkanue B 3€MHOM KOpe,
XHMHYECKOT'O (%)
3JIEMEHTa




Kucnopon @) 49,13
Kpemumuii Si 26,0
AroMuHUN Al 7,45
Keneso Fe 4,2
Kanpuuii Ca 3,25
Hatpwuit Na 2,4
Kannii K 2,35
Maruwuii Mg 2,35
Boxopon H 1,0
[Tpoune 1,87

MuHnepajabl — TBEpPJbIE Tela, OTHOCUTEIBHO OJHOPOAHBIE MO COCTaBy U
CBOMCTBaM, BO3HHKIIHNE B PE3yJbTaTe MPUPOIHBIX  (PUIUKO-XUMHUYECKHUX
MPOIIECCOB, MTPOTEKAIOIIUX HA MOBEPXHOCTU U B TIIyOMHAX 3EMIIH.

N3BectHo Oonee 3000 muHepanoB, U3 HUX Bcero Jmiib 40-50 sBiIsOTCA
OPOA000Pa3YIOIINMHU.

[ToBepxHocTh 3emiM mpuMepHO 3a 4-5 MIpA. JET MpOoIia TPU CTaJUH:
razoo0pa3Horo, >KUJIKOTO U TBEPJAOTO COCTOSHUS. 3E€MHOM Iap COCTOUT W3
HECKOJIBKUX  KOHIIGHTPUUECKHUX oOomnouek-reochep. Hambomee otuérnmBo
BBIZICIISIFOTCS. TPU: 3€MHAas Kopa, MaHTUA H SApo. ToONIMHA 3EMHOM KOPBI
(urocdepsl) B OKeaHaX COCTABJISET OKOJIO S5 KM, a Ha Marepukax — 70 km. OH
Ka)XETCS TOHKOM IUIEHKOW — B CpelHeM €€ TojuuHa coctasisier Bcero 0,6% ot
JUTUHBI 36MHOTO paJinyca.

[Tox murtocdepoir no riaybunsl 2900 kM pacmosiaraercss MaHTus. B eé
BEPXHHUX CJIOSX BEIICCTBO HAXOJIUTCS B TBEPIAOKUIKOM COCTOSSHUU C TUIOTHOCTBIO
3,3 r/cm3. B unrtepBaiie riryoun ot 900 10 2900 kM BemecTBO YIUIOTHSETCS U €ro
MJIOTHOCTH JocTUraer 6-9 r/cm3.

SAnpo 3eMian oXBaThIBa€T BCIO BHYTPEHHIOW 00J1acTh ¢ MIyOuHbl 2900 KM.
BemecTBo siipa HamOMUHAET TYCTOM, BSI3KHI MaTepuas IIOTHOCTHIO 10 13 r/cM3.
BHyTpeHHSIT 4YacTh siapa TPEACTABICHA JKEIIC30HHUKEICBBIM COCAMHEHUEM, a
BHCIIHSAS — CJIO)KCHA CBEPXIUIOTHBIMU CHJIMKATaMH C BBICOKMM COJICpKaHUEM

KCJIC3a U HUKCIIA.
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BY/NK3HUYECKOro TUNa
rpaHut <

BbleeTpueaHue

anabas <

MeTamopdudeckue
rHenc <

ampmubonmr <

MNec4aHuK

ANNKOEBU3AbHDbIE
0TN0XKEHUA

Keapumr

Wopckue 0TA0 KeHUA

o Kopannogeble 0TA0XKeHUA
FAVHUCTBIK CnaHely,

M 3BeCTHAK

SlegHUKOBbIE 0TA 0 XKEeHUA

Puc. 1.1. Pacnonoocenue 2opuvix nopoo u MuHepaios 8 iumocgepe
YyacTku 3eMHOM KOpBI, XapakTepu3yroluecs OOIMMUMHU  YCIOBHUSIMU
00pa3oBaHUsI W OMNpPEJEICHHBIMA HWH)XXEHEPHO-TEOJOTUUYECKUMH  CBOMCTBaAMU
TOPHBIX TTOPOJI HA3BIBAIOT MACCUBAMU 2OPHBIX NOPOO.
MaccuBbl TOPHBIX IOPOJI OTIAUYAIOTCS:
> OCOOEHHOCTSIMM  3ajJieTaHusi U CTENEHbIO  HApYIIEHHOCTH

(TpeuMHOBATOCTHIO M OJIOYHOCTHIO) TTOPOSI;

> MUHEPAJIOTHYECKUM  COCTaBOM,  CTPYKTYpPOH,  TEKCTypol U
HOPUCTOCTBIO;
> HAJIMYMEM OKUAKUX U Ta3000pa3HbIX BemiecTB (BOAbI, He(TH,

paccosIoB, METaHa v JIp.);

> MOKAa3aTeIIMM  T€OMEXAHMYECKOTO COCTOSIHMSL  (HANpsDKEHUs U
nepopMaium I'PaBUTALMOHHOTO, TEKTOHUUYECKOTO U TEXHOT'€HHOI'O
IPOUCXOXKICHHUSA ).

Kaaccupukanusi ropHbIX Noposa



TI'opuvie nopoowvt oenam na mazmamuueckue, memamoppuueckue u
0Caoounuvle.

Maemamuyeckue  2opHvle  nopoodvl  00pa3oBaIUCh B pe3ysbTaTe

KPUCTAJUTM3AIIMU WU 3aTBEPICBAHUS MarMbl Kak Ha TIyOWHE, KaKk BHYTPU 3€MHOM
KOpBI, TaK U Ha ee nmoBepxHocTH. [Topoibl, 00pa3oBaBIIMECs BHYTPU 3€MHOM KOPHI,
Ha3bIBAIOTCS  uHmpy3ueuvimu. OHHM  00JaJalOT  TMOJHOKPUCTAIMYECKON
CTPYKTYPOHM M Yallle BCETO MAaCCHUBHOW TEKCTypoH. M3nuBIiasics Ha MOBEPXHOCTb,
OCTBHIBIIIAS U 3aTBEpEBIIAs MarMa o0pazyeT 3¢g@y3usHvie 2opHvie nopoosi. Vx
CTPYKTypa — CTEKJIOBAaTas M CPAaBHUTEIBHO PEAKO — TOJTHOKPHCTALITNICCKAS.
Tekctypa oOblyHO  (dumowganpHas (CO  cilelaMu  TEUEHUs)) WM Ke
MUHJaneKkaMeHHas. K MarmMaTH4ecKuM TOpHBIM TOpPOJaM OTHOCATCS 2paHumbl,
cueHumnsl, ouabasvl, bazanvmel, 2a6Opo, noppupwsl, anoezumol U psod Opyeux. ITu
MOpOJbl UCIONB3YIOTCA Kak CTpouTeNbHble (Tydbl, JaOpajopuTel © Jp.),
abpas3uBHbIC (I€M3a) M TEIUIOM3OJISIIIMOHHBIE (TIeM3a, MEPJIUT) MaTepHallbl, Kak
CBIpbE 11 WM3BJCYCHHUS IIEHHBIX KOMITOHEHTOB (HAmpwMmep, allOMUHUS W3
He()eTMHOBBIX CUEHUTOB). C KUCIBIMA MarMaTUYECKUMH MOPOJIAMU CBSI3aHBI pyObl
o1108a, 6onvbppama, 3010ma; ¢ OCHOBHBIMH — MUMAHOMAZHemum, mMeoHsle pyobl,
UCTIAHOCKULL wnam; ¢ YIbTPAOCHOBHBIMU — pyObl XpOoMa, NIAMUHbBL, HUKES, & CO
ICJIOYHO-YJIBTPAOCHOBHBIMU ~ —  pyosl  mumaua,  ¢ocghopa,  YyupKoHus,
DPEOKO3eMENbHBIX INeMEHMO8.

Memamopghuueckue copuvle nopodst 00pa30BaIUCh U3 MArMaTHYECKUX H

OCaJIOYHBIX MOPOJ MPHU BO3IECUCTBUUA HA HUX BBICOKOW TEMIIEPATYPHI, JABJICHUS U
XAMHUYECKU AKTUBHBIX PAacTBOPOB. B pe3ynbTare Takoro BO3AEHUCTBUS B HEIpax
auTocepbl HU3MEHSETCS MUHEPAIbHBIA COCTaB, pa3Mep W TEKCTypa MOpPO/I.
Kaxnprii MuHepan nepexoauT B UHOE COCAUHEHUE, UHOW MaTtepuai, yCTONYUBBIN
IIPY HOBBIX YCJIOBUSIX. Tak, TJIMHBI MPEOOPa30BBIBAIOTCS B TJIMHUCTHIC CIIAHIIBI, a
MOCJICIHUE TPEBPALIAOTCA B PA3JIAYHBIC POTOBUKH; WU3BECTHSIKU MEPEXONSAT B
MpaMop, IMECYaHUKU B KBapUUThl. MeTamopduyeckue ropHbie€ MOPOAbI MOTYT
MMETh CJIAHIEBATYI0 WJIM TOJIOCHATYH0 TEKCTypy (cranywl, eHeticbl), a TaKke

MaCCHBHYIO (MpAMOpbl, K6APYumbl, pO20GUKU).
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HIBEPKFEHALE IHTOPOILT

Iy GHHHELE ByIEamriecEHe
MepraoTHT Iparprr — BasameT
afhbpo o AHTETHT
Hriodor H P BrIEeTpHE armte,
[ a0 peopeT TIepeHOC OTIIOMEEHIT
OTAOHEHKA
3acTolBaHKM
thTp'yzHElHue, HZAM B Ee .
Mecok
Y¥ANOTHEHME,
pasoeneHue,
MaagneHm Ocag OdHBIE NOPOA kI
HoHrnomep
METAMOPOHTECKHE ITOPOTLT JWrHmT WSRECTHAK
A nadieh oo (HEC‘-IEIHMH [ ranwmr
YV pamrossit mop qEomr
Frapresrdt mopdaprr Yrom
Tl eTITHTOERTE THed: P EIIHTE

Frapiprer
CITEOAMCTEIL THeH:o
CIEOmMECcTEET CIIAHEL]
FpucTammmeckIe  HMIEE CTHARR

Harpee M
AaeNeHME

O ToOrHeHCED
FPoroemeossmi raeHc
[jrarmITHEDR THeHC

Puc. 1.2. Cxema popmuposanus muHepanos u 2OpHvix nopoo

OcadouHvle 2opuble 1nopodbl 00Pa30BAMCH MYTEM OCAXKICHUS YacTHIL

BEIIECTBA B BOJHOM CpElI€ WM U3 BO3AyXa, a TAKKE B PE3YJbTATE JACIATEIbHOCTH
JICTHUKOB M BYJIKAHOB. M CTOYHHMKOM BemiecTBa JJisi 0Opa30oBaHUsI OCaIOYHBIX
OO/ CITY’KaT: MPOAYKTHI BHIBETPUBAHUS MarMaTHYECKUX, METaMOP(HUUECKUX U
Oonee JpEeBHUX OCAJOYHBIX TMOPOJ; PACTBOPEHHBIE B TPHUPOAHBIX BOJAX
KOMIIOHEHTBI; Ta3bl M pa3JUYHbIC BEIIECTBA, BO3HUKAIOIIUE B PE3YJbTaTEe
KU3ZHENICATSIIbHOCTH OPTraHW3MOB; BYJIKAHOTCHHBIM MaTepuall, BHIOpPACHIBAEMBIN
[IPY U3BEP)KEHUU BYJIKAHOB; OPTaHUYECKUE OCTATKU PACTUTEIIBHOIO U KUBOTHOIO

npoucxoxaeHusi. OcajouHble TOPHBIC MTOPOJIBI 00PA3YIOT MAACMbL, COU, TUH3bL U



()pyeue eeosioeuveckue mena. B 3aBUCUMOCTH OT COCTaBa M I'eéHe3Mca 0CaJ0YHbIC

TOPHBIE MOPOJIBI ACIIATCS Ha:

° MEXaHUYECKHE UM 00JIOMOYHBIE (necKu, necuanuxu, epasutl, ujedeno,
2NIUHDL);
° XUMHUYECKHAE OCAJIKH, 00pa3yIomuecs: Mpu BBIMAICHUA U3 PACTBOPOB

(kamennas conw, eunc, aweudpum, dopamvl, 6apum, pyovl Jicene3a, Mapeanyd,
Ooxcumsl), a TaKKE HEKOTOPBIX IIBETHBIX U PEAKUX METAJUIOB (Medb, MOAUbOEH,
sanaouil, ypam),

o OpraHoreHHble, 00pa30BaBIIMECS BCIEJICTBUE KUZHEIEATCIHLHOCTH
OpPraHU3MOB (U38eCMHAKU, V20.b, 2oprodue ClaHyvl, mpenei, Qocgopumol, a
TaKXe HEKOTOPBIE Jiceie3Hble U Mapeanyesvle pyobl).

Cspiie 75% Bcex MOJIE3HBIX MCKOMAEMBIX, U3BIIEKAEMBIX U3 HEAp 3eMIIH,
3aKJTFOYCHO B OCAJ0OYHBIX TOPHBIX MOPOJIaX.

2. Hckonaemutit y2o.1v

Hckonaemble yriim — TBEPAbIC TOPIOYNE TOPHBIE TIOPOJIbI, 00Pa30BaABIIAECS
u3 oTMepmmx pacTeHuil. OHU 3ajJeraroT B BHJE IJIACTOB, MPOCIOEB W MOIITHBIX
JUH3000pa3HBIX  3ajekeil. YTieHakorleHue W (OPMHUPOBAHUE  YTOJBHBIX
0acceiHOB MPOMCXOAMJIO HAa TPOTSHKEHUM TOYTH TOJIyTOpa MWUIMapAa JerT,
HayMHas C JCBOHCKOTO IIEpHOJIa IaJe030MCKON Jpbl W KOHYAs TPETHYHBIM
MEPUOJIOM KalHO30MCKOM 3PBI.

VYronbHbIC TJIACTHI JloHenkoro Oaccelina o0pa3oBaIuCh B
KaMEHHOYTOJIbHBIN nepuo naneo3oickoi 3pbl - 300-320 MiH. €T Ha3al.

[Ipomecc yrieobpa3oBaHusi COCTOUT U3 TPEX CTATUM:

o oOpazoBaHue Topda 1 ero 3aXOpoOHEHHUE;

o MOKPBITHE O0pa30BaBIIETOCS TUTACTa OTJIOKCHHSIMU HAHOCOB C
OITyCKaHHWEM TOJIIIH U Pa3BUTHEM MeTamopdu3ma yris;

o y4acTHE YIJICHOCHOW TOJIIIM B TopooOpa3oBaTeIbHBIX IMpoIleccax,
CBA3aHHBIX C MHTPY3UBHBIMM M TEKTOHUYECKMMHU SIBJICHUSIMU, a TaKxKe

BBIBETPUBAHUCM OOHAaKHUBIIIETOCS YIJIA.



[Torpebennniii mom ocaakamu Topd Beryman B a3y yereguxayuu —
MOCIIEZIOBATEIBHOTO TPEBPALLICHUSI B OVYpbill, 3aTEM B KAMEHHbIU Y20ib U
aHmpayum.

loprouas yacmv yens TpeAcTaBisieT cOOOW B OCHOBHOM OPraHUYECKHid
Martepual, 00pa30oBaHHBIN U3 MSTH XUMHUYECKUX IJIEMEHTOB: y2riepoodd, 86000pooda,
cepwl, KUCI0poOoa U azomd.

bannacm yena cocroutr u3 Baaru W u Heroproueid MuHepaabHOU yactu M,
oOpa3yrolei py CropaHuy TOIUTHBA 30Ty A.

Bce yenu neoonopoomnst no yeemy, oaecky, meépoocmu u Opy2um 8HEULHUM
omauuusam. 3HaAHUE METPOrpaduIeCKX XapaKTEPUCTUK COCTaBa yriei Mo3BOJISAET
Ooyee OCHOBATEIBHO pEIIaTh PsiA MPAKTUYECKUX BOMPOCOB, B YACTHOCTH
MPOTHO3UPOBATh TEIUIOTY CTOPaHWs YIJIEH, WX CIEKaeMOCTh, KOKCYEMOCTb,
000TraTUMOCTb, MPUTOTHOCTH JIJISl TIOJTYUYEHHUS KUJIKOT0, Ta3000pa3HOro TOILIUBA U
Ap.

3. Ilpupoonwvie ceoiicmea nopoo

CymiecTBeHHOE BIUSHME Ha BBIOOP TEXHOJIOTHMHM BEJEHHUS TOPHBIX padoT
OKa3bIBAIOT TIPHUPOJHBIC CBOMCTBA TOPHBIX IMOPOJ: TPEIIMHOBATOCTH, TBEPIOCTD,
KPETOCTh, BA3KOCTh, XPYIKOCTh, a0Pa3uBHOCTb.

Tpewyunosamocme 20pHbIX NOpOO — HAPYLIIEHUE UX CIUIOLIHOCTU
COBOKYIMHOCTBIO  TPCIIMH  Pa3IUYHOM  MPOTHKCHHOCTH, dbopMbpl W
MPOCTPAHCTBEHHOW  opueHTanuu. [lo  MpPOMCXOXKACHHIO  TPEIIMHOBATOCTH
pasIMYaOT HA: JHOO2EeHHYH) — Pe3ylbTaT PACTPECKHWBAHUSA TOPHBIX TOPOJ B

mpolecce OXJIAXKIEHUS M YCaIKU BEIIECTBA, JETUApATAIluU; IK302eHHVIO —

pPE3YJIbTAT HAPYUICHHA PABHOBCCHUS CCTCCTBCHHO CJIOKHMBHICTOCA MACCHBaA IO
BOBI[CI\/'ICTBI/IGM TCKTOHHUYCCKUX IMPOHCCCOB M INNIAHCTAPHBIX SIBJICHUU (I/I3M€H€HI/I€

YacTOTHI BpamieHus U GHOpMbl 3eMIH, BIMSHUE TMPUIMBHBIX CHUIN); MEXHO2EHHYIO,

BBI3BAaHHYIO HAapyIICHHUSIMH €CTECTBEHHOI'O COCTOSIHHS MAacCHMBa B pE3yJbTaTe
TOPHBIX padoT.
Teéepoocmbs — CBOWCTBO TOPHBIX MOPOJ OKa3blBaThb COIPOTUBIICHUE

BHCAPCHUIO B HHUX JPYTIUX TCJI IIPU COCPCAOTOYCHHOM KOHTAKTHOM CHIIOBOM
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Bo3ciicTBiE. OHa XapaKTepU3yeT MPOYHOCTh TOPHBIX IMOPOJ U OIPEACIASTCS
pa3nuyHbBIME  Metonamu ([llkana omHocumenvHOU mMEepoOCmuU MUHEPALO8 NO
Moocy).

Kpenocme. Tlomaras, 4to paspymieHHE TOPHBIX IOPOJ TPOMCXOJUT B
OCHOBHOM ITyT€M TMPEOJOJCHHUS HMX IMPOYHOCTH Ha Cxarue, npodeccop M.M.
[IpOTOABSIKOHOB MPEUIOKKUI OIIEHUBATh MPOYHOCTH MOPOaA  Kod(PUIMEeHTOM
kpenoctu f.

3HaueHne 3TOr0 KOd(PPUIMEHTa IS KaKIOTO BHIA IOPOJIbI YHUCICHHO
pPaBHO YACTHOMY OT JICJICHUS BEJIUYHHBI BPEMEHHOT'O COIMPOTHBIICHUS OJTHOOCHOMY

C)KaTHIO O, Ha 100, T.e.

_Ocn

100
CornacHO TmpeMJIOKEHHOM KiacCU(UKaIlMM, BCE TOPHBIE IMOPOJIBI
nojpaszzeiiensl Ha 10 kareropuit ot f = 20 — juIg BBICIIEH CTENEHH KPEMKUX

nopox g0 f=0,3 — mas cnabbIx mIsIBy4Yrx mopos (tadm. 1.2).

Tabnunua 1.2 - Knaccudmkauma kpenoctn nopog no M.M. MpoToabakoHOBY

Kareropusa | Crenenp Koaddurment
KpEIOCTH KpEIOCTH [Topons! KperoctH , f
OPOABI OPOABI
| B Beicmiest | HanbGonee «kpemnkue, tuiotHeie u |20
CTENIEHU BSA3KHE  KBApUUTHI,  0a3aibThl.
KpEIKHe HckitounTenbHble MO  KPEMOCTH
Jpyrue Nopo/abl
I OueHnb [lopdup, oueHb Kpenkuid TpaHuT, | 15
KpEIKue KPEMHHUCTBIN CIIaHell, MEHEE
KpEerKhe,  HEXeIu  yKa3aHHbIe
BbIIIIE, KBApUUTHL. CaMble KpemnkKue
NIECYAaHUKHU U U3BECTHSIKU
Il Kpenkue ['panut (TUiOTHBIN) W TpanutoBbie | 10
TTOPO/IBL. OueHn KPEIKHE
NECYaHUKU " U3BECTHSKH.
KBapiieBbie pyIIHbIE KU
Kpenkuii  konriomepar. OueHb
KpeITKHe
KEJIE3HBIE PYIbI
I To xe N3BecTHIKH (kpemnikue). | 8
Hekpenkut  rpanut.  Kpenkwue
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necyanukd. Kpenkuii  mpamop,
nosiomuT. Komuenansl
v J1oBOJIBHO OOBIKHOBEHHBIM TeCYaHuK. | 6
KpEIKHe Kenesnbie pyasl
IVa To xe [Tecuanucteie CJaHIBI. | 5
CrnaHiieBaTbie IECYaHUKHU
\Y Cpenneit Kpenkuii  rauHucThId  cnanHen. | 4
KpEIMOCTH Hekpenkuii necyaHUK U U3BECTHSK;
MSTKHI KOHTJIOMEpaT
Va To xe Pa3noobpasnsbie CJIQHIEI | 3
(aexpenkue). [In1oTHBIN Meprenn
VI JIOBOJIBHO Msrkuii ciaHeln, O4Ye€Hb MSTKHUH | 2
MSTKHAC W3BECTHSIK, MeJl, KaME€HHasi COJib,
ruric. Mepaiblid TPyHT, aHTpauUuT.
OOBIKHOBEHHBIM MEpredb.
Pazpymennsblii IECYAHUK,
CIIEMEHTUPOBaHHAas rajabka,
KAMEHHUCTBIN TPYHT
Via To xe [[leOenucToIit rpyHT. | 1,5
PazpymenHnslii CJIaHell,
CJIeKaBINIAsICSl Tallbka W IEOCHb.
Kpenkui KaMEHHBIN yIroJb,
OTBEp/IEBINAs TJIHMHA
VII Msrkue I'muna (rutoTHAs). Msrkuii | 1,0
KaAMEHHBIM yTOJIb, KPENKUW HAHOC,
TJIMHUCTBIN TPYHT
Vlla To ke Jlerkas mecyanucras riuHa, jnecc, | 0,8
rpaBuid
VI 3emiucteie | PacturenbHas — 3eMuls. Topd. | 0,6
Ilerkuii CVIIMHOK._CRINOU TIECOK
IX Ceinyune [lecox oceimu, wmenkuit rpasui, | 0,5
HACKITTHAY ReMIOd T[ﬂﬁF.T’T‘FJﬁ VI'OITh
X [IneiByune | [InbiByHBI, OONOTHCTBI  TpyHT, | 0,3
Pa3KWKEHHBIM JIECC U  APYrue

cujaM, CTPEMSAILUMCS OTAEIUTh KYCKH MOPOAbI OT MAaCCUBA. DTO CONPOTUBIICHUE
IPEMATCTBYET B3AMMHOMY JBHKEHUIO YACTHIl MOPOABI OTHOCUTEIBHO APYT Apyra
IOJ, JEWCTBUEM BHEIIHHUX CUJI. BSA3KOCTb TOPHBIX IIOPOJA XapaKTEPU3YETCs

Ko3¢huyuenmom

OMHOCUMENIbHOU

6A3KoCcmu,

11
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OTHOUIEHUE YCWIHS, TpeOyeMOro sl OTAEJICHHsS HEKOTOPOM YacTH MOPOJbI OT
MaccuBa, K BEJIIMYMHE YCWIMS, HEOOXOIMMOIO JUJIsi OTAEJIEHHS OT MaccuBa
W3BECTHSKA, MPUHITOrO 3a 3TaloH. Benuuuna 3toro kosdduimenTa usmMeHseTcs
ot 0,5 no 3 (manpumep, 1151 mpamopa 0,7; necuanuka 1,2; rpanuta 1,3; kBapuuta
1,9; Gazampra 2,2). Bsi3kocThb yried 3aBUCHUT OT CTEIEHH WX MeTamopdusma.
HauGounbiel BA3KOCTBIO U, CIEAOBATENIbHO, CONPOTHUBIISIEMOCTBIO Pa3pyILICHUIO
00aaloT yriiu paHHUX cTaauii Metamopduzma Mapok JJu I

Xpynkocmbs — CHOCOOHOCTh TOPHBIX MOPOJA K Ppa3pyLICHUIO TOA
BO3J/ICHICTBUEM BHEIIHUX CUJI 0€3 3aMETHBIX IUIACTUUECKUX AedopMmanuii (He Oomee
5% ot nedopmanmm paspymeHus), BeIpakaeMas KOdPQUIUECHTOM XPYNKOCTH K,
Ero 3HaueHus ompeaenstoTcsl Kak OTHOUIEHWE YAEIbHOW SHEPruu yHpyroro
neopMUpPOBAHMS TIOPOABI K YIEIbHON SHEPruM pa3pylIeHHs TOPH OJHOOCHOM
CKaTUHU.

Abpazusnocmsp — CIIOCOOHOCTD MIOPO/JIbI W3HAIINBATh
KOHTaKTHPYIOUIME C HEW MOBEPXHOCTH TOPHBIX MalIMH WM OO0OpYAOBaHHS B
npouecce ux paborel. Ee omeHuBalOT mnokaszarteineM aOpa3sMBHOCTH
BBIPAKAIOIIEM CPEIHIOI MOTEPI0 B Bece (B MUJUIUTPaAMMax) TYMOTO CTajJbHOTO
UUAJIMHIPUYECKOTO CTEPKHS IIPU €r0 UCTUPAHUU O MOPOJY BO BPEMsI BpAIllCHUS C
ONpEIEICHHBIMA TTapaMEeTpaMH CKOPOCTH U BPEMEHHU BpalleHUs NpU 33JaHHON
oceBol Harpy3ke. Bce ropuele mopoabl 1o aOpasMBHOCTU pa3deisioTcs Ha 8
KJIACCOB (Kaaccughuxayusi 20pHuiX NOpoo no abpa3usHOCML).

D@ deKTUBHOCTh pa3pylIeHUs] TOPHBIX MOPOA U YISl CYHIECTBEHHO
3aBUCUT OT MUX COMPOTHUBISIEMOCTH MPU MEXAHUYECKOM BO3ACHCTBHUM B MPOIECCAX
OypeHusi WNypoB W CKBAXUH W BBIEMKHM MOJE3HOIO HCKOMAeMoro, T.e. OT
OypUMOCTH U COMPOTHUBIIIEMOCTH YIJIsl PE3aHUIO.

Bypumocms — conpoTUBISIEMOCTh TOPOABbI MPOHUKHOBEHUIO B HEE
OypoBoro MHCTpyMeHTa. Ee xapakTepu3yroT CKOPOCThIO OypeHus: (MM/MUH), pexe
— TMPOAOKUTEIBHOCTRIO OypeHus | M mmypa (MWUH/M) TpH CTaHAAPTHBIX

YCIIOBUSIX MTPOBEACHUS U3MEPEHUH JJI KaXKJI0T0 TUIa OYpOBOM MAIIMHBI.
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Conpomuegnsemocmsy pe3anur0 — XapaKTEPUCTHKA COIPOTUBICHUS,
OKa3bIBAEMOI'0 TOPHOM MOPOAHON PA3pYIICHUIO PEXYIIMM HWHCTPYMEHTOM. 3a
MoKa3aTellb COMPOTUBISIEMOCTH yriia pe3anuto 4 (kH/cm) mpunsito mpupaiieHue
CWJIBI pe3aHus Ha | CM TOJIILMHBI CTPYKKH.

Jlns mopoll B KauyecTBE KPUTEPHUS COMPOTUBIISIEMOCTH PE3aHUIO
HCIIOIB3YIOT TIOKA3aTelb KOHMAKMHOU npoynocmu, w3MepsieMsiii B KH/MM® pr
BJABJIMBAHUM IWIMHIPUUECKOTO CTaJbHOTO CTEpX HS B 00pasen MOpOoJbl A0
MOMEHTa €€ XPYNKOro pa3pylIeHUs B CTaHAAPTHBIX ycioBusX. Knaccudukanus
yried 1o pa3pylaeMocTy puBeaeHa B Taodi. 1.3.

Ta6nuna 1.3 -Knaccudukanus yrieit JloHenkoro 6acceitna no paspywaemoctu

Kareropus Kiaccer yTJIen mo | Mapku yraeit u  Haubonee

yTiieH 1o COTIPOTUBIISIEMOCTH MPEACTaBUTENbHBIC PAaWOHBI HX

pa3pyliaeMocTd | pe3aHuio, A pacnpocTpaHeHus

XPYIKHAX BSI3KHX

Becbma ciiaObie I - VYT KOKCOBBIX MapOK U BEChMa
cinabbie antpauuThl Jlonbacca

Cnabblie I - Hekoropble aHTpauMTBl U yIiU
KOKCOBBIX Mapok Jlonbacca

Cpenneit 11 I AHTpaLIUTBl U HEKOTOPBIE YIJIH

KPETOCTH KOKCOBBIX Mapok Jlonbacca

Beime  cpenneii | IV 11 Yram mapok I', JI u HeKoTOphbIe

KpPEMOCTH anTpauuTsl Jlonbacca

Kpenkue V IV Yrim mapok I', /I lonbacca

BecbMma kpenkue | - V-VI Yrim mapok I', /I lonbacca

Oco06o0 kpernkue - VII-VIII Hekoropsie yram wmapok I', ]
Honbacca; yrmu wmapok I', ]|
Honbacca

Buvioop mexunonocuu pazpywienus 20pHuIX ROPOO npeoonpeodesiemcs
COBOKYNHOCHIBbI0O RPUPOOHBIX CEOUCHIE IMUX NOPOO. SHAHUE OCHOBHBIX CEOIICHE
no3eonaem npumeHamsv Hauoonee IPpexmusnvie u 6GezonacHvie cnocoowvl

paspyuieHus.

Konmponwvnsie éonpocul

1. Ha kakue BHU/bI TPCHIMHOBATOCTH Pa3aCIAIOTCA T'OPHBIC HOpOI[BI?
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2. B dyem 3akmiodaercss MOJOXKHUTEIbHOE W OTPHUIATEIHLHOE 3HAYCHHE
TPEIMHOBATOCTHU ?

3. KakuMu mnokaszatensMu XapakTepU3yIOTCSd TBEPIAOCTb U KPENOCTh
TOPHBIX TOPOA?

4.  Yrto Takoe XpYNKOCTh M BSA3KOCTh TOPHBIX TOPOJ M KAKOBO UX
3HAaYEHHUE JUIsl Mpolecca pa3-pytieHus: nopoa?

d. B ueMm 3akirouaercsi CynHOCTh aOpa3sMBHOCTH TOPHBIX MOPOJA U €€
POJIb B IIpOLECCaX PA3pPyLICHUS TOPOJ IIPU UX TPAHCHOPTHUPOBKE?

6. Kakue CBOWMCTBA  TOPHOM  TMOPOABI  XapPaKTEPUZYIOT ee

COIIPOTUBIIEMOCTDb ITPOHUKHOBCHHUIO I/IHCTPYMGHTa?
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IIpakTH4yeckoe 3ansitue Ne2

Tema Onpenesienue 3JIeMeHTOB 3aJIeTaHUS MECTOPOKIEHHUST

Llenv pabomuwi. IlpuoOpeTeHHEe NPAKTUUYECKUX HABBIKOB B ONpENEICHUU
MOJIOKEHUSI B MPOCTPAHCTBE  OJJEMEHTOB  3aJleraHusl  3ajie)kH, IUlacTa

MCCTOPOKIACHUA ITOJIC3HBIX NCKOITaCMBbIX.

Teopemuueckaa yacmeo

[lo ¢opme 3aseranusi MECTOPOKIEHUS TBEPIBIX MOJE3HBIX HCKOIMAEMbIX
NoJpa3fesisiloTcs Ha  MpaBUIbHbIE U HempaBwibHble. K mpaBUIIbHBIM
MECTOPOXKACHUSAM OTHOCATCA IUIACTBI M IJIACTOOOpasHble 3aniexu. I[lmacrom
Ha3bIBACTCs IUIACTOOOpa3Hasl 3aJeKb, UMEIOLAsl 3HAUYUTEIIBHOE PACIIPOCTPaHEHHE
B 3€MHOH KOpe W OrpaHMuYEHHas JByMs Oojee WIM MEHee MapaljieIbHbIMU
MJIOCKOCTSIMHU.

ITopoae! 3aneraroniye Haj IUIACTOMIIONIE3HOTO HCKOIAEMOI0, Ha3bIBAIOTCS
KpPOBJIEH WJIM BUCSYUM OOKOM,3aJIEralolIie HIXKE IJIacTa— MOYBOM MM JIEKAYUM
OOKOM.

[1nacThl ropHBIX OPOJ B MEpHO 00pa3oBaHus 3ajeranu Oosee WiM MeHee
TOPU30HTAJIBHO, HO TIOJ JEUCTBUEM TEKTOHHUYECKHX(IropooOpa3oBaTEIbHBIX)
IIPOLIECCOB, MPOTEKABIIMX B 3€EMHOM KOpE, NEPBOHAYAIBHOE 3aJIEraHUE IOPOL
HapyllajJoCh B TOM W WHOU creneHu. llomokeHue IUIacToB B 3€MHOM KOpe
OTNpeeNsIeTCs AIEeMEHTaMH MX 3ajeraHus.Tena MoJe3HbIX HCKOMAEMbIX HMEIOT
pa3nuuHble (GOpMBI M pa3NWYHBIE TOJOKEHUsT B Heapax. ['eomerpuueckue
BEJIMYMHBI, [0 KOTOPHIM MOXXHO MPEACTABUTH MPOCTPAHCTBEHHOE IOJIOKEHUE
MECTOPOXKACHHUS IOJIE3HOTO HCKOIMAeMOro(3aJIe’Kb), Ha3bIBAIOT 3JIEMEHTaMU
3aJieraHusi- Y20/l NPOCMUPanusi u yeoa naderus.(puc.1)

Ilpomsoicenue naacma 6 Oaumy Hazvlieaemcs npocmupanuem. Jlunus
nepeceyenuss NIACMA C 2OPUSOHMANLHOU NIAOCKOCMbIO HA3bIGAEMCsl JIUHUEl

NPOCMUPAHUSL.
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Hanpasnenue npocmupanus niacma — onpeoensiemcsi Y2ioM, KOMOpblll

cocmaeiaent JIUHUA npocmupanus ¢ Mepuc)uaHOM.

OJIEMEHTbBI 3AJIETAHUA MECTOPOXIEHMA

Puc.2. 1 . W3oOpaxenue 1miacta B TepcrnekTuBe (a)u B 1iaHe (0)

TrOpHU30HTAIAAMHU

16



Veon nadenusd— BepTUKaNbHBIA yroi MEXAy JUHUEH maaeHus
MOBEPXHOCTH 3aJI€KU ¥ TOPU30HTAIBHOM MITOCKOCTHIO.

Jlunueti nadenus Ha3bIBAETCS JUHUS HaUOOJNBIIETO CKaTa IMOBEPXHOCTHU
BUCAYETO WM Jexaudero Ooka tutacta.(Ilpoctupanme — 53T0 HampaBiieHHE
rOpU30HTa’IeH (KPOBJIM WJIM TMOYBBI 3aJI€kKHU), OTHOCUTEIHLHO KOTOPOIrO MajeHHe
MMOBEPXHOCTH OYJIEeT CIipaBa.)

Yeon npocmupanusi  Oppoeyr— JUPEKIMOHHBIA  YTOJ  IIOJIOKHMTEIBLHOIO
HaIpaBJICHUS JIMHUK POCTUPAHUS.

Jlunus npocmupanuss —TOPU3OHTANbHAS JIMHUS, JIeXKallas B TJIOCKOCTH
JeKayero WM BHCSYEro Ooka miacta. 3a MOJIOKUTEIbHOE HAINpaBIICHUE JIMHUU
OPOCTUPAHUSL YCJIOBHO NPUHUMAIOT TaKoe, CTaB JIMIIOM [0 HAampaBIICHUIO
KOTOPOTO, MOJIy4al0T HalpaBieHue TUHUH maaeHus Bipaso.(IIpoctupanue — 310
HaIpaBJeHUE TOPU3OHTANICH KPOBJIM WU MTOYBBI 3QJI€KH ).

JupexyuonHvim ~ yenom ~— JTUHUW  TPOCTUPAHMS  HA3bIBAIOT  YIOJ,
OTCYUTHIBAEMBIM OT MOJIOKUTEIHHOTO HAIMPABJICHUS OCH UKCOB IO XOAY YacOBOM
CTpPENIKM  JI0  HalpaBlieHUs  JIMHUM  TpocTUpaHus. JIuHug  mageHwus
MEPTIICHANKYJIIPHA K TUHUW TIPOCTUPAHUS TUTacTa.

B 3aBucumoctu ot dopmbl 3aneraHusi U crocoda pa3padOTKH TOJIE3HOTO
HCKOTMIAEMOT0 HX JIENAT Ha TOPU3OHTAIbHBIC, TOJIOTHE, KPYTOHAKIOHHBIC W
KpYyTHIC.

Pazmuune xnaccudukammii 0OBSICHSIETCS OCOOCHHOCTSAMH TEXHOJOTUU H
MEXaHM3AIMH Pa3pabOTKH 3aJ1€KU MOJIE3HOTO UCKOITaeMOTO.

Mownocms  3anescukak dIEMEHT 3alieTaHUs  TPEACTaBIsET  COOOM
KpaTJaiiiee pacCTOSHUE MEXTY MOBEPXHOCTSIMU BHCSYETO M JIeKAYero OOKOB
3aJeXu. B 3aBUCMMOCTH OT HampaBlICHUs, IO KOTOPOMY H3MEPSETCS] MOIIHOCTD,
pa3INyaloT HOPMANbHYIO, 20PUOHMANLHYIO, GEPMUKAILHYIO U KOCYHO MOIIHOCTH.
Ha npakTuke craparoTcs U3MepUTh HOPMaJIbHYIO MOIIIHOCTH (pUC.2).

Hopmanvnaa mowmocmes M, —pacCcTOsSHHME IO HOPMAIU MEXKIY

IMMOBCPXHOCTAMMU JICKAYCTO UJIN BUCAYCTO OoKa Iacra.

17



Topuzonmanvnas ~ mMowHOCMb-M,—  KpaTdailliee  pPacCTOSHUE  TI0
TOPU30HTAIIN MEXITY BUCSUNM U JIS)KAUUM OOKOM 3aJICHKH.

Bepmukanvnas mowmnocms-m, — KpaTdalIlee pacCTOSHUE IO BEPTUKAIU
MEXIy BUCAYUM H JIGKa4UM OOKOM 3alekxd. Eciu mo yciaoBUSIM OOHaXEHUS
HOPMAJIGHYIO MOIIHOCTh HE YIAeTCAd M3MEPUTh, TO H3MEPSIOT OJHY W3
MEPCUNCIICHHBIX BBIIIC MOIMHOCTEH. B mociegHeM ciaydae HOPMaIbHYIO
MOTITHOCTb BBIYHCIISFOT TI0 TEOMETPUIECKUM (PopMyiam

m,=m,C0os & =m,Cos 6 =m,cosp, (1)

TIE m, m,m, m,- MOII[HOCTH COOTBETCTBEHHO HOpMaJTbHAS,
BEPTUKAJIbHAS,TOPU30HTAIIbHAS 1 TT0 KOCOMY HaIlpaBJICHUIO;

O — yroJ najeHus 3aJIexKu;

( — YTOJ MEXIY OChI0 CKBXHHBI 1 HOPMAJIBIO K IJIACTY; OTPEISISETCS 110
KEepHY WU 110 hopMyIie:

¢=90-(6+9"), e

d' — yroJs HakJIOHa HaIlpaBJIEHUs, IO KOTOPOMY U3MEpEeHa M,

Puc.2.2. Buasl MOIITHOCTH 3aJI€KHU

18



FJIy6I/IHa 3ajeranusa  h, MOJE3HOr0 WCKOIAeMOIo — paccTosgHuEe 110
BEPTUKAJIM OT 36MHOM MTOBEPXHOCTH JO BUCAUETO 0OKa 3aJICKU:
h3:Hy'HKp, (2)
riue Hy, HKp_a6COJ]IOTHLI€ OTMETKH COOTBETCTBEHHO YCThS CKBA)XUHBI U

KpPOBJIH 3aJICIKH.

Tabnmuua 2.1- Knaccuduxamus 3anexeil MOJE3HBIX UCKOMAEMbIX O YTy

agcHus

Yroua nageHus,rpagyc
YTOoJIbHBIX MJIACTOB
Tun nnacra =
[Ipn [Ipu otkpseiTOM | PynHbIX
10 YTy ajeHus . .
MOA3EMHOMN pa3paboTKe MECTOPOKACHHIM
pa3paboTke
["opu3oHTaIBHBIN - 0 0
ITOJIOT Ui 0-18 Jlo 10 Jlo 25
HAKJIOHHBIN 19-35 10-30 25-45
KPYTOHAKJIOHHBIN 36-55 - -
KpyTOil >56 > 30 >45

IIpumeps! pemieHus 3a1a4

3agauya 1.

OnpenenuTth 3J€MEHTHI 3aJeraHusl TOPHOU BhIPAaOOTKH, MPOXOASIIEH uepes3
Touku 4 (ormeTka 10M) u B (oT™MeTKa 4M), U UICTUHHOE PACCTOSIHHE MEXKIY HUMU
m.(puc.3)

Pemenue.

[Ipun pemenun 3agaun HEOOXOAMMO MPOTPALYHPOBATH JHUHHUIO MEXKIY

ToukamMu 4 u B mo BeicoTe. Jlns 3TOro OTpe30K AedsT Ha 6 OTPE3KOB, 4YTO
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COOTBETCTBYET pa3HUIE BHICOT ToueK A u B. Ilanenue BbipaOOTKH HAeT OT A K
B.(puc.3)

K osnemMeHTam 3aneraHuss OTHOCSTCS AMPEKIIMOHHBIA YTOJ HampaBIICHUS
NPOCTUPaHUs BBIPAOOTKM W Yroil majeHus BbIpaOOTKU. W3 dopMynupoBku
IPOCTUPAHKA CIEAYET, YTO JJIs ONPEACTICHUS IUPEKUUOHHOTO YIJA Olppocr
HEO0OXOMMO €r0 OTJIOKUTh OT CEBEPHOr0 HAINpPaBIIEHUSI OCEBOT0 MepuanaHa (MUiu
JIMHUY, NTapaJUIEIbHON €My) IO YaCOBOW CTPEJIKE U U3MEPHUTH €r0 TPAHCHOPTUPOM
(aHpOCT: 390)-

[Ipn AHAJIMTUYECKOM criocobe HE00XOAMMO BBIYMCIIUTD
TPUTOHOMETPHUUECKYIO (DYHKLIHIO TZO yria naaeHus. i 3Toro ciiegyer n3MepuTh
3aJI0’KEHUE BBIPAOOTKU U BBIYUCIUTD TEO:

Tgéd=h/l=1m/2,2m= 0,45, 9T0 COOTBETCTBYET 0= 24°.

[Ipu rpaduueckom crocobe HEOOXOJMMO B MaciiTade PUCYHKA MPOBECTH
JIBE TMapajliesibHbIe JTUHUM, YJAJICHHbIE APYT OT JApyra Ha 1M, MOTOM NEpPEeHECTH
3aJI0)KEHHE U NMOCTPOUTh UICTUHHOE M300pakeHne BhIPAOOTKH (HAKJIOHHAS JTUHUSA).
[ToryueHHOEe TakuM 00pa3oM H300pa)K€HHE MMEET Yroj HakKJIOHAa K TOPU30HTY,

KOTOpBIf/'I H ABJSICTCS YIJTIOM ITaACHUSA BBIpa6OTKI/I.
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5 )>—

A

10

Pewenue

B,

AL:39°
824"

Sanoxcenue ,

Puc.2.3. Ucxonubie nannbie (a) u pemenue (0) 3aaauu

3agaua 2.

[TocTpouTh BEpTHKAIBbHYIO MPOEKINIO TUIOCKOCTH MO KOOpIWHATAM TpeX e
touek: A(20;22;30), B(70;28;60) u C(60;15;10) Ha TOpU3OHTAIBHYIO MJIOCKOCTh
mpoeKIuu, npuHsB MacmTtad rpaduka 1:1000 u ceueHue TOPU3OHTAIM dYepes
2m.OnpenenuTp AIEMEHTHI 3aJIETaHUS IUNIOCKOCTH.

Pemienue.

K »snemeHTam 3ajieraHusi IUIOCKOCTH OTHOCSITCS JUPEKUMOHHBIM yro

IPOCTHPAHUSA Olypoey M YTOJN HaJeHHs O IUIOCKOCTH. JIs onpeneneHus 3TUX
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nokasareneid HeoOXOJUMO TOCTPOUTh TMPOEKUHUI0 3aJaHHOW IUIOCKOCTH Ha
TOPU3OHTAIBHYIO TUIOCKOCTh, TO3TOMY Ha rpaduke B Macmradbe 1:1000 mo
KoopJiHaTtaM ctpouM npoekiuu Touek A, B u C (puc.4).Ilocne sToro pacctosHus
MEXKJy TOYKaMHU TpagyupyeM dYepe3 2 M U HpOorpaayrpoBaHHBIE TOYKHU C
OJIMHAKOBBIMH BBICOTHBIMA OTMETKAMHU COEIHMHSEM U30JuHUSIMU. [lnockocTh
MIOCTPOECHA.

HampaBnenue nmnpoctupaHuss  BbIOMpaeM TakuM  o0Opa3oM,  YTOOBI
HaIpaBJIeHUE MaJieHus ObLIO BCErja C MpaBoil cTOpoHbl. Mckomoe HampaBieHHe
MPOCTUPAHHS MOKA3aHO CTPEIKAMHM Ha H30JHHHAX. YTON Olpoer = 169° M ecTh
JUPEKIIMOHHBIN YToJI MPOCTUPAHUS TIOCKOCTH.

Jlyist onipesienienust yria najeHus MI0CKOCTU HEO0X0IMMO TTOCTPOUTH pa3pe3
BKpECT NpOCTUpaHus. BpimonHseTcs 3TO cienyroumM o0pa3oM. 3aloXeHue
TOPU30HTANE M OTKJIAAbIBACTCS HA TOPU3OHTAIBHOW JIMHUM B CIHEAYIOIIEM
Macmtabe. OT Hayana OTpe3Ka 3aJOKE€HHS Ha BOCCTAHOBIEHHOM K HEMY
MEPHEHIUKYJIIpEe B NPUHSATOM MaciiTade OTKJIAIbIBACTCS BBICOTAa CEUYCHUS
ropusoHTajieu miockocTy. [lomydeHHbie TakuM 00pa30oM JIBE TOUKH COCTUHSIOTCS
HAKJIOHHOW JIMHUEH, KOTOpasli U SIBIIETCS H300paKEHUEM IUIOCKOCTH B pas3pese
BKpECT €€ npoctrpanus. ICKOMBI yroJr majgeHus Iiockocta 6=78 °

3aganme 1.

OnpenenuTh 3JEMEHTHI 3ajieraHus TOPHOUM BBIPAOOTKHU, MPOXOAIICH depe3
Touku A (otmMeTka 20M) U B (oTMeTKa 16M,) 1 HICTUHHOE PACCTOSTHUE MEXKAY HUMU
m

3axanue 2.

[TocTpouTh BEpTUKAIBHYIO MPOEKIIMIO MJIOCKOCTU MO KOOPJIMHATAM TPEX €€
touek: A(40;42;50), B(90;48;80) u C(80;35;30) Ha TOPUBOHTAIBHYIO TJIOCKOCTh
npoekiuu, npuHsaB MacmTad rpaduxa 1:1000 u cedeHne ropu3oHTAIN Yepe3 2M.

OHpelICJII/ITB DJIEMCHTHI 3aJICTaHU IIJIOCKOCTH.
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Puc.2.4. Cxema K pelieHuo 3aj1aun

3ananme 3.

Haxnonnass OypoBas CKBa)kKMHa, 3aJlaHHas MOJl YIJIOM HakjaoHa 72°,mo
JIMHAWA BKPECT MPOCTUPAHUSI MEPECEKNIa YroJIbHBIA IJIACT C yrioM mnajeHus 63°.
MoHOCTh TIacTa Mo CKBakuHe coctaBuia 3,9M. OnpenennTs rOpu30HTAIBHYIO,
BEPTUKAIBHYIO U HOPMAJIbHYIO MOIIIHOCTD ILJIACTA.

3axaua 4.

OnpenenuTh yriibl MaJeHUST U TPOCTUPAHUS TIEPECEUEHHBIX BBIPAOOTKOM
IJIACTOB  WJIM  IUIOCKOCTEW HApyLIEHUSIX HA TMPEICTABICHHOW 3apUCOBKE

OOHa)XeHWH  Ha JBYX  CTE€HKaX  BEPTUKAIbHONM  BBIPAOOTKH B

macirradel:1000.
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uc.2.5. OnpeneneHne 3J1€MEHTOB 3aJ€raHusl IiacTa 1o 3apucoBKe CTBOJA!

a- TIaH cTBOJA; 0- pa3BepTka creHok ctBosia AB u BC.

Pemenne.

YroObl HANTH MPOEKLHUIO JIUHUUA TPOCTUPAHUS TUIacTa HA IUIaHEe, MPOBOJIUM
Ha pa3BEPTKE TOPU3OHTAIBbHYIO MpsiMyto KL — mNpoekuuio Tropu30HTAIbHOU
mwiockoct. [Ipsmas KL mepecekaer Bucsuuii OOK muiacta B TOYKAX m U A,
OJIHOBPEMEHHO JIeXKAaIl[MX Ha COOTBETCTBYIOIIMX CTEHKAaX CTBOJIA (puc.5) (Touka m

Ha cteHke AB,Touka n Ha crenke BC).
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Toykn m u n MEPEHOCHMM HA IJIaH CTBOJIA MU HAXOAUM UX NPOCKUMHU m’ u
n'ABISIETCSl MPOEKIHUEH WCKOMOW JIMHUU NPOCTUPAHMS, AUPEKLHOHHBIA YroJl
OLKOTOPOW MOKHO M3MEPUTH HA IUIAHE MPHU MOMOIIK TpaHcnoptupa. Hampasienue
JIMHUU TPOCTUPAHHSI MOXHO YCTAHOBHUTH IO Pa3BEPTKE, U3 KOTOPOW BUIHO, YTO
MaJICHUE HaIpaBJIEHO OT TOUKU B B cTropony Touek A u C, clieIoBaTeNbHO, JIMHUS
IPOCTHPAHHUS UMEET HATIPABICHHE OT 1M 7'

Jlns ompenesieHUst yriia maJeHus IJlacTa Ha IJIaHe M3 TOYKM B omyckaem
nepneHauKyyisip BE Ha nmuHUIO npocTupaHus, T.€. HAXOJAUM MPOEKIUIO HA JIMHUIO
najneHus. M3 touku E Ha nuHUM NIpoCTUpaHUsl OTKJIAAbIBAEM OTpe30K Ee,paBHbIN
oTpe3ky bb’' Ha paspepTtke. CoeMHUB TOUKY e ¢ Toukoi B,momyuum yron eBE,

PaBHBIM HCKOMOMY YTJIy O.
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IIpakTnuyeckoe 3anaTue Ne3

Tema: OmnpenesieHne pa3MepoB IONEPEYHOI0 CeYEeHHS] TOPHBIX

BbIPa00OTOK

Llenv pabomwi. IlpuoOpeTeHHE NPAKTUYECKUX HABBIKOB B BBIOOpE U

orpeeieHUH PopM U pa3MepPOB CEUCHU TOPHBIX BHIPAOOTOK.

Teopemuueckaa yacmeo

[Ipu nom3eMHON  pa3pabOTKE TOJE3HBIX  KCKOMAEMbIX  PUMEHSIOTCS
cieayromnme Gopmbl MONEPEUHOTO CEUCHUSI TOPHBIX BHIPAOOTOK: MPSIMOYTOJIbHAS,
TpamnelnueBuiHasl, TOJUTOHAJIbHAs, apoyHas, CBoaYaras, IMOJKOBOOOpa3Has W
Kpyriiasi. Bei6op ¢Gopmbl MONEpeyHOro CEYeHHs] TOPHBIX BBIPAOOTOK 3aBHUCUT OT
BEJIMUMHBI U HANpPaBJICHUS TOPHOTO JABJICHUSI, TUIIA U KOHCTPYKIUHU MPUMEHSIEMOM
KpeIy, CpoKa CITy>KObI, HA3HAYEHHS U pa3MepoOB BhIpaOOTKHU. PasMepsl mornepeyHoro
CEUEHUs] TOPHOW BBIPAOOTKM (IIMpPWHA, BBICOTA, IUIOUIA/Ib) 3aBUCAT OT €€
Ha3HA4YeHMs], Ta0apuTOB TPAHCIOPTHOTO 0OOPY/IOBAaHUS, YUCIIA PEIbCOBBIX ITyTEH,
croco0a MepenBIKEHUS JIOJeH M KOJWYECTBA MPOXOJAIIETO IO BBIPAOOTKE
Bo3ayxa. TpaHcnopTHble cpeacTBa (MOABMXKHOM COCTaB, KOHBEHEpPHI) U JpPYyroe
HEoOXoMMOe 000pYZIOBaHHUE JTOJDKHBI Pa3MEIIaThCsl B BBIPAOOTKE TaK, YTOOBI ObLIH
BbIJIEP)KaHbl PACCTOSIHUS MEXIy OOOpYIOBAaHHMEM W KPEMbiO, MMEJICS TPOXOJ JIHSI
JroAed u japyrue 3a3opbl, npeaycMorpeHHble «lIpaBumamu GeszomacHoctu (I16) B
YTOJIBHBIX IIaxTaxy». Kpome Toro, miomais monepeyHoro ceueHust BRIPaOOTKH JTOJKHA
OBITHh TakoM, 4YTOOBI CKOPOCTb [IBIDKEHHUS BO3JyXa II0 HEMCOOTBETCTBOBAJIA
HOpMaTtuBaM.(puc.6)

PaccMoTpum nopsiiok orpeienieHust IO MOMEPEYHOro CEUEHHs Ha TIpUMeEpe

BBIPAOOTKH TparnenueBUIHON OPMBI C AEPEBIHHOM KPETIbIO.
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Puc.3.1. IlonepeuHoe ceueHre ropHOi BEIPaOOTKH

[upuna BbIpaOOTKH B TpaneuueBUIHON (OPMBI Ha YPOBHE MOJBHKHOIO
cocTaBa onpezensercs no popmyse

B = 2a+e+C+cy, (1)

rae: a — HauOoJblIas [IMPUHA MOJBUXKHOTO COCTaBa (BarOHETKU WM
AIIEKTPOBO3a), M;

2 — YHCJIO PENbCOBBIX MMyTeW B BHIPAOOTKE;

6— 3a30p MEXKIY MOJBIKHBIM COCTaBOM U Kpembio, M (He meHee 0,25 M npu
JIEPEBSIHHOM, METAJUTMUECKON M PaAMHBIX KOHCTPYKISX JKEJIe300€TOHHON M OSTOHHOM
kperu 1 0,2 M IIpH CIUIOIIHOM OETOHHOM U KeJIe300€TOHHOM Kpern);

¢ — 3a30p MEXJy BCTPEUHbIMU cOocTaBaMu, M (He MeHee 0,2 M, B OJTHOITYTHBIX
BbIpaboTkax ¢ = 0);

¢1— IIMPUHA [TPOXO0/Ia JUIA JIIOJIEH Ha YPOBHE TPAHCIIOPTHOTO 000PYIOBAHMS:
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c1= m+(1,8-h)ctg q, 2

raem—s3aszop Mg CBOOOJHOTO Mpoxoda  Jrojaed  Ha ypoBHe 1,8 M OT
roJioBku penbeca, M (e meHee 0,7 u 1,0 M B MecTax MocajKu JIoAeH B MacCaXUPCKHE
BArOHETKY;

h—8bicOTa MOJABMIKHOTO COCTABa, M;

a— yroJjl HaKJIOHA CTOEK KPEIH K MoYBe BeIpaOOTKH, Ipaj (00baHO a = 80°).

Ha 3akpyrienusix cBOOOMHBIMA TPOXOJ IS JIFOJICH, a TaKkKe MEXKITY OCSIMH
NyTel yBEJIMYMBAETCS B 3aBUCHUMOCTU OT PajJuyca 3aKpYyIJICHUS U KECTKOM 0a3bl
ITOJIBUKHOT'O COCTaBa. JTO yIMpeHue npuHumaercsa pasasiM 0,2—0,3 m.

BricoTa BbIpaOOTKU OIpeNeNnseTcs: UCXOs U3 pa3MepOB MOABUKHOTO COCTaBa,
BBICOTHI BepxHero crpoenuss nytu (320—350 MM) © BBICOTHI IOJIBECKU
KOHTaKTHOTO MPOBO/Ia (MIPH OTKATKE KOHTAKTHBIMU 3JIEKTPOBO3aMHu ).

KoHTakTHBIN MPOBOM AODKEH OBITH MOJBEIIEH OT TOJIOBKU PENIbCOB Ha BHICOTE:
He HIKe 2.0 M — B OCHOBHBIX BBbIpaOOTKax; 2,2M — Ha IUIOIIAJIKAaX, a TaKXKE B
MECTax TIEPeCceUeHUs] BBIPAOOTOK Ui TMEpeNBWKEHUs JroAen; 2,2 M — B
OKOJIOCTBOJIBHOM JIBOPE.

PaccTostHue OT KOHTaKTHOTO MPOBOJIA IO BEPXHAKA KPEMU JOJIKHO ObITh HE
MmeHee 0,2 M.

BricoTa OT roJIOBKM PENIbCOB 10 BEPXHSKA

hi=1,8+0,2 (3)
BricoTa BeIpabOTKH OT Oajiacta peibCOBOTO MyTH 10 BEPXHSIKA
h2:h1+ 0,14 (4)

BrIcoTa BBIpaOOTKH OT ITOYBKI 10 KPOBIIH

h3 = ho+h;+d+J, (5)

r7ie:Ng— BBICOTAa BEPXHETO CTPOCHUS MYTH, M;
d— tonmmHa Kpemnu, M;

O0—ToJrHa 3aTHKKIS 0-60MM.

[IIupuHa BbIpaOOTKH B CBETY MO BEPXHSKY

B = B-2(h;- h)ctga (6)
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lupuna BEIpaOOTKH B CBETY MO Oayjacty

BZZB|+2h2Ctga. (7)

[Inomanp IMOIICPECUYHOI'0 CCUCHUA BI)Ipa6OTKI/I B CBCTY
Sces': (B|+BZ)h2/2 (8)
[Inomanp IIOIICPEYHOro CCUYCHUA BI)Ipa6OTKI/I BUCPHC OIPCACIACTCA C

YUC€TOM TOJIIHHBI KPCIINU U 3aTSAKKHA:

S,=(B3+B4)hs/2, 9)

rae B;— mupuna BeIpabOTKH Y KPOBIIH, M,

Bs=B;+2(d +9);, (10)

B4— mmupuHa BeIpaOOTKH 1O MOYBE, M,

B4= B3 + 2hsctga. (11)

[Tnomane mMONMEpevyHoOro CeYeHUsT BRIPAOOTKH B TIPOXOJIKE OMPESAETCS 10
dbopmyie

Sh= (1,03 -1,05)S,, (12)

rae 1,03—1,05 — koaddunmeHT yBenuueHHs IUIOMIAJAM CEYSHUS B
IPOXOKE.

HeoOxomumyto 1utomaap TOMEPEYHOTO CEUeHHWsS BHIPAOOTKH B  CBETY,
00ECTICUNBAIOIIYI0 TIPOMYCK PAaCYETHOTO KOJMYECTBA BO3/AyXa, OMPEICNSIOT IO
bopmyie:

Ss=Q/v, (13)

re:Q— KOJTHYeCTBO BO3AYXA, IIPOXOUIIIETO M0 BEIPAOOTKE, M°/C;

V — MaKCHUMAJILHO JOMYCTUMAst CKOPOCTh JIBFDKEHHS BO3/TyXa, M/C.

AHaTOTUYHBIM 00pa30M PaCCUHUTHIBACTCS IUIONIA/b MOMEPEYHOTO CEUCHHUS
BBIPA0OTOK C MHBIMH TUTIAMH Kperei, TPaHCIIOPTHBIX CPEJICTB.

Ha ocHoBaHWM MpOBEACHHBIX PACUYETOB MPUHUMAIOT OJIKaiiiee OoJbIiee

TUIOBOE CEYEHUE TOPHON BBIPAOOTKH.
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MakcumanbHble CKOPOCTH IBIDKCHHSI BO3/AyXa IO TOPHBIM BBIpaOOTKaM B
cootBeTcTBUH ¢ [1b He JOMKHBI MPEBHIIATE CIEAYIOMINX BEIHUUUH (M/C):

CTBOJIbI M BEHTWIAIMOHHBIE CKBAXHUHBI C TIOJA3EMHBIMH YCTaHOBKAMH,
IpPEIHA3HAYEHHbIMH TOJBKO JUISI TOJBEMa JIIOJIEd B AaBapUMHBIX CIydasx,
BEHTWISIIIMOHHBIE KAaHAJIBI —15;

CTBOJIBI TOJILKO JIHSI TOJIbEMA U CITyCKa Ipy30B — 12;

CTBOJIBI Ul MOABEMA M CIyCKa JIOAEH M TIPYy30B, KBEpIUIArd, TJIaBHBIE
OTKAaTOYHbIE U BEHTWISLIMOHHBIE IITPEKHU, KalIUTAIbHBIE U MTaHEIbHbIE OpeMcOepru
U YKIOHBI — 8;

MpoYKe TOPHBIE BEIPAOOTKH, IPOBEICHHBIE IO YTIIIO U TIOpoie—o0;

npu3a0oiiHbIE IPOCTPAHCTBA OUUCTHBIX U TYMIMKOBBIX BBIPAOOTOK — 4.

[Ipu »TOM cpeaHssi CKOPOCTh [JBHXKEHHUS BO3[yXa B MpU3a00HHOM
HPOCTPAHCTBE MOJATOTOBUTENBHBIX U OYMCTHBIX BBIPAOOTOK JTOJIKHA OBITH HE MEHEE
0,25 m/c.

[IpaBunmamMy O€30MACHOCTH  PErNIAMEHTHPYIOTCS  CIEAYIOIIME MHUHUMAJbHBIE
IUIONIA/IM TIOTIEPEYHOT0 CEUEHUsI TOPHBIX BHIPAOOTOK:

IJIaBHbIE OTKATOYHBIE M BEHTWISILIMOHHBIE BBIPAOOTKH, JIFOJICKUE XOIKU IS
MeXaHH3HPOBAHHOM [IEPEBO3KH — 9 M, [IPH BBICOTE He MeHee 1,9 M OT M0UBbI (FOTOBKH
PEITBCOB);

YUaCTKOBbIE  BEHTUJISIIIUOHHBIE, TPOMEXYTOYHBIE, KOHBEHEpPHBIE U
AKKyMYJTHPYIOIIHE IITPEKH, yIACTKOBBIC OPeMCOEpIt i YKIOHBI — 6 M’ TIPH BBICOTE
He meHee 1,8 m;

BEHTWISIIIMOHHBIC TIPOCEKH, MeYH, KOCOBUYHUKH U JPYTUE BHIPAOOTKH —
1,5 M

Y4YacTKOBbIE BBIPAOOTKH, HAXOAAIIMECS B 30HE BIMSHUS OYMCTHBIX padoT,

JIOACKUE XOJKH, HE TMpeJHa3HAUCHHbIE [JIs MEXaHW3WPOBAHHON IEpPEBO3KU

. 2
moaei, — 4,5 M” ipu BeIcoTe HEe MeHee 1,8 M.

IIpuMmep perneHus 3aaaq
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3agaua 1.
OnpenenuTs pa3Mepbl U IUIOWIAJL MOMNEPEUYHOTO CEUEHHS IMOJ3EMHOM

TOPU30HTAIBHOM JBYXIYTHOM OTKATOYHOM TOPHOM BHIPAOOTKH TparelueBUIHON

dbopMbI, BUA Kpenu —AepeBsHHas Kpemb. Bunm Tpancmopra — penbcoBblil. Tun

snexrposoza — KP-10, (Tabs.3)Tun BaroHeTkd — BI'10A.(Ta61.2). Kperb nepepsiHnas,

urameTp opyca— 10 cm.

Tabnuna 3.1- XapakTepucTHKa HEKOTOPHIX OTEUECTBEHHBIX BAarOHETOK

Twun BaroueTku

IToka3arenu BI'2.0 |BI'4.5 |(BI'10A |BB2, |Bb4,0
A ) 5 A

BmectumocTth 2 45 10 25 |4

Ky30Ba, M

['py30moabeMHOCTS |5 13,5 |30 6,25 |12

T

b

[lupuna xoneu, mMm |750; [750; |750; 600; |750
900 |900 900 750
Kectkasg 6aza, mm (1000 (1250 (4000 1000 [1250

["abapuThl, MM:

JUTUHA 3070 [4100 |7300 3600 |4740
BBICOTA 1200 |1550 |1600 [1550 |1550
IMpUHA 1250 |1350 |1800 1350 [1350
Macca, kr 1510 |3920 |8825 |2275 |4715

Tabmumna 3.2 - XapakTepucTuka HEKOTOPBIX OTEUECTBEHHBIX KOHTAKTHBIX

AJIIEKTPOBO30B

ITokazarenmu. 7KP1 K10 |KH KT14 |APII
vy H

Macca, T 7 10 14 14 14

[[upuna xoneu, mm |600; [600; |750; |750; (900
750; |750; |900; |900:;
900 900
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MuHUMaJIbHBINA 12 12 18 18 15
paauyc KPUBOWU
BIIMCBHIBAHMS,

M

Tsarosoe  ycmnme,|11,8 (16,6 (23,5 |23,5 |18
kH
CxopocThb 12,2 12,2 |12,8 |115 |94
JBIDKECHUS B
YaCOBOM  PEKHME,
KM/4

["abapuThl, MM:

JUTHHA 4500 (4760 |5440 (5800 |5865
IITMPHUHA 1350 |1350 (1350 |1350 |1350
BBICOTA c|2400 |2300 |2300 |2300 |1650
TOKOIIPUEMHUKOM
(MakcuMasbHasi)
[Ipumeuyanne. KP — koHTakTHBIM pyaHuuHbINH; KT — KOHTaKTHBIA C

THUPUCTOPHOM  CUCTEMOW  YIpaBICHUS TATOBbIM  nBurareneMm; APII  —

AKKYMYJIITOPHBIA B PyJTHUYHOM HCIIOJITHEHUU MOBBIIEHHON HAJEKHOCTH.

[lopsimok ompeneneHuss pa3MepoB U IUIOMIAAM TMOMEPEYHOrO0 CEYEHUs

OTKaTOYHON TOPHOM BHIPAOOTKHU.

1.0npeodenenue wupunsl evipabomxu mpaneyuesuoHou opmvl Ha YPOBHe
NOOBUIICHO20 COCMABA.

[Iupuna BepabOTKM B TpaneuueBUIHON (POPMBI HA YPOBHE MOABHKHOIO
cocTraBa ornpezensercs no popmyie

B =an+s+c+cy,

rae:a — 1800MM - HauOosbIIas MIMPUHA TTOJABUYXKHOIO COCTaBa (BaroHETKU
WJIU DJIEKTPOBO3A),

N — 2—4KCII0 PeSIbCOBBIX MyTeH B BEIPAOOTKE;

6 — 0,25 M—3a30p MeXk]1y OJABUKHBIM COCTABOM U KPEMbIO

¢ — 3a30p MEXIy BCTPEUHBIMU cocTaBaMu, M (He MeHee 0,2 M,);

¢1— LIMPYHA IPOXO0/Ia JUIs JIFOJIEH Ha YPOBHE TPAHCIIOPTHOTO OOOPYAOBAHUS:
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c1 = m+hctga,

rae m—0,7M - 3a30p 111 CBOOOJHOTO MPOXoja Jrojae Ha ypoBHe 1,8 M OT
TOJIOBKHU PEJbCa,

h—2,3M - BEICOTA OABMYKHOI'O COCTaBa,

¢ — YTOJI HAKJIOHA CTOEK Kpemnu K MouYBe BeIpaboTKH, Tpag « = 80°.
c1=0,7 m+2,3x0,36= 0,7+0,82=1,52m
Ha 3akpyrieHusix cBOOOIHBIM MPOXOA I JIFOACH, a TaKkkKe MEXAY OCIMHU

NyTel yBEIMYMBAETCS B 3aBUCHMOCTU OT pajilyca 3aKpYyIJIEHUS M 5KECTKOM 0a3bl

IIOABHIXKHOI'O COCTAaBa. 910 YHIUPCHUC ITPUHUMACTCA PaBHBIM 0,3 M.

B=1,8x2+0,25+0,2+1,52=5,57m

2. Bvicoma evipabomku onpedensemcs UCXOAS W3 PasMEPOB TOABHKHOTO
COCTaBa, BBICOTHI BEPXHEro cTpoeHus mytd — 350 MM M BBICOTHI MOJBECKU

KOHTaKTHOTO MpoBojga— 1,8Mm.

PaccTostHue OT KOHTaKTHOTO MTPOBOJIA /10 BepXHsKa kpenu - 0,2 M.

BricoTa OT TOJI0BKM PEJIbCOB /10 BEPXHSKA

h;=1,8+0,2 =2,0m

BricoTa BeIpaboTKH OT Oaiacta pebCOBOro MyTH /10 BEPXHSKA

h,=h; +0,14=2,0+0,14 =2,14m

BricoTa BbIpabOTKH OT MOYBHI JJO KPOBIIU
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h, =ho+h;+d+&

rac: ho— BBICOTA BCPXHCEI'O CTPOCHUA IIYTH, M,

d— TommuHa kpenu, M;

¢ —TonmuHa 3aTsoKKU, 5S0-60MM.

h, =0,350+2,0+0,5+0,05=2,85m

3. lupuna evipabomku 6 cemy no GepxXHAKY

B; =5,57-2(h; - h)ctga

B.= 5,57M—2(2,0-1,8) ctga= 4,13

4. [llupuna svipabomku 6 ceemy no baiiacmy

B,=B,+2 h, ctga.

B,=4,13 +2x 2,14 x 0,36=5,63m

5.11nowaowe nonepeynoeo cevenus 8bIpabOMKU 8 ceemy

S = (Bi+By)hy/2 = (4,13 +5,63)2,14/2=10,5m

6. Ilnowaov nonepeunozo ceyenus 6vlpaOOMKU GYepHe OIPEHEISIeTCS C

YU4E€TOM TOJIIHWHBI KPCIINU U 3aTSAXKKH:

S,=(B3+B,)hs/2,

rae Bs— mmpuHa BeIpaOOTKH y KPOBIH, M,
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Bs=B+2(d + 9);
Bs=4.13 +2(0,5+ 0,05) =5.23m.

B,/— mmpuHa BbIpaOOTKH MO MOYBE, M,

B,= 5,23+ 2x 2,85x0,34 =7,19m

S, = (5,23+7,19) x 2,85/2 = 17,7

7. IInowaov nonepeynoco ceuenusi 8blpabOMKU 8 NPoOxXooKe OMpPeaeIsieTCs
o dopmyiie:

Sn=(1,03 -1,05)Sr

Sn = 1,05 x 17,7=18,7m°

rie 1,03—1,05 — koddduinmeHT yBeaWUYCHHUS IIIOMATNA CEUYCHUS B

POXOJIKE.

Ha ocHOBaHMH NPOBENEHHBIX PacyETOB MPUHUMAEMILIOMIAb TONEPEYHOTO
cedeHus BbIpaboTku 18,7M°,

3ananmue 2.

OnpenenuThs pasMepsl W IUIOIIAJb IOINEPEYHOrO CEYEHUS MOA3EMHON
TOPU30HTAJIBHOM OJHOMYTHOW OTKATOYHOW TOPHOM BBIPAOOTKH TpamnerueBUIHOM
(GOpMBI, BUI Kpenu—JepeBsHHas Kpembpamamerp opyca — 20 cM. By TpancmopTa
— penbcoBbif. Tun nsnektpoBoza —  7KP1VY(tabGn.2), THI BarOHCTKH —

BI'l OA.(Ta6_]1. 1 )
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