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PEINEH3UA

HA METOAUYECKHE YKA3AHUA K JIA00PATOPHO- NPAKTUYECKUM 3AHATUAM
MEKTUCIUILIUHAPHOTO Kypca «TexHoiorusi 1006194 MOJI€3HBIX MCKOMAEMBbIX
MO/JA3eMHBIM CIIOCO00M», pa3padoTaHHbIE NPeNnoAaBaTeeM rOPHbIX
aucouniaud Usanosoii H.A.

Metoauyeckue yka3aHus MpeHa3HaueHbl I CTYICHTOB, 00yYaroIuXcs Ha
cienrasibHOCTH 21.02.17 «[logzemuas pa3paboTKa MECTOPOXKISHUM ITOJIE3HBIX
HMCKOIIAEMBIX».

Tak kak TOpPHOMY TEXHHKY- TEXHOJIOTY HEO0OXOJMMO TIOJIYyYUTh
NPaKTUYECKUE HABBIKM I10 BEJACHUIO OUYHUCTHBIX pabOT, TO B METOIWYECKHUX
yKa3aHUSIX PacCMaTpUBAIOTCS U3YUYEHHUE U pacyeT (PU3MKO-MEXaHUYECKUX CBOMCTB
TOPHBIX TOPOJA. CXEM BCKpPBITHUS, (DOPMBI M pPa3sMEpPOB MOMEPEUHOTO CEUCHUS
TOPHBIX BBIPAOOTOK. MOIIIHOCTU PYAHUKA, CXEM PACTIOJIOKEHHUS MMOITOTOBUTEIBHBIX
BBIPA0OTOK, MPOIIECCOB OUUCTHON BBHIEMKH, CUCTEM Pa3pabOTKH.

[Ipy npoxoXkAECHUM TPOU3BOJCTBEHHBIX TMPAKTUK CTYJIEHTHl OyayT
O3HAKOMJIEHBI ~C  TEXHOJIOTUYECKHMMHU  MPOIECCaMH  BBIEMKH  IOJIE3HOTO
HCKOTIaeMOro, TOA3TOMY TOJIyYEHHbIE HAaBBIKM TPH BBINOJHEHUU MPAKTUYECKUX
paboT OyyT OCHOBOM JIJisl TUTLJIOMHOTO MPOEKTUPOBAHUS.

JlaGopaTopHO-TIPAKTUYECKUE 3aHITHS TIO3BOJIIOT CTYJICHTY 3aKpPEIUTh
3HAHUSA, TOJIYUYCHHBIC MPU U3YUYCHUH TCOPUU MEKIUCITUIIMHAPHOTO Kypca.

Meroauyeckue ykazaHHs K J1aOOpaTOpHO - TPAKTHYECKUM 3aHATHUSAM
COOTBETCTBYIOT y4eOHO-METOIMUYECCKUM TpeOOBAHUSM, OLICHUBAIOTCS
MOJIOKUTEIIBHO M PEKOMEHAYIOTCS K HCIIOJIB30BAaHUIO B YYEOHOM IpoIecce IS
CTyAeHTOB criennaibHocTH 21.02.17

Penenzenr P.C. AuTtoHell
["opHBI1 HHKEHED



PEINEH3UA

HA MeTOAMYECKUEe YKA3aHUs JAJIsl CTYACHTOB 10 NPOBEACHHIO JIaDOPATOPHO
NPaAKTHYECKUX Pad0T MeKAUCHUIIMHAPHOTO Kypca « TexHonorust 100614
M0JIE3HBIX HCKONIAEMBbIX MIOA3EMHBIM CIIOCO00M, pa3padoTaHHbIE
npenoaasaresneM IlouTexHMYECKOro KOJLIeKa 3aM0JAPHOIO
rocyaapcreeHHoro ynusepcurera um. H.M. ®egopoBckoro
HNBanosoii H.A.

[IpencraBiieHHbIE METOJMYECKHE YKa3aHUS COOTBETCTBYIOT YUEOHOM
nporpamme o MJIK «TexHonorus mo0bIYH TMOJIE3HBIX MCKOIMAEMBIX MOA3EMHBIM
criocobom» 11 cTyAeHToB crenuanbHocTu 21.02.17 «IlogzemHast paspaboTka
MECTOPOKICHUHN MOJIE3HBIX UCKOMAEMBIX)»

Meroanueckre yKa3aHHS ONPEACISIOT TOPSIOK TpoBeneHus 26-Tu
MPaKTUYECKHUX PaboT.

Bce nmpaktuueckue 3aHATHSI COMPOBOXKIAIOTCS KOHTPOJIBHBIMU BOIIPOCAMHU
JUISl CAMOITPOBEPKH.

Bonpockl 111 camMomnpoBEepKHM MOJ0O0paHbl  METOJUYECKHM BEPHO W
0TOOpaXaroT CYIIHOCTh U3y4aeMOT0 y4eOHOro MaTepuaa.

[IpuBeicHHBIC PUCYHKH M CXE€MBl COOTBETCTBYIOT XapaKTepy y4eOHOH Ipo
rpaMMBbI M TIOMOTAIOT YCBOEHHIO YUeOHOT0 MaTepHaia.

YpoBeHb  MBJIOKEHUS ~ Marepvajga  COOTBETCTBYET  COBPEMEHHBIM
TpeOOBaHUSAM HAyKH, HAIUCaH JOCTYIHBIM TPO(PECCUOHATBHBIM SI3BIKOM C
UCIIOJIb30BaHUEM OOIICTIPUHSATON TEXHUYECKON TEPMHUHOJIOTHH.

Mertoauyeckue YyKazaHUs BBIIOJHEHBI B JOCTAaTOYHOM OOBeMe IS
Ka4eCTBEHHOW  TOATOTOBKM  CTYJCHTOB, COOTBETCTBYIOT BCEM  y4e€OHO-
METOJUYECKUM TPEOOBAHUSIM W PEKOMEHAYIOTCS K HCIOJb30BAaHUIO B y4EeOHOM
Ipouecce s CTyAeHTOB cniennanbHocT 21.02.17.

Penensenr C.JI. XanuBuH
[IpenonaBarens BbICHIEW KAaTETOPUU
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BBenenue

Meronuueckue yKa3zaHHs Ui [POBEACHUS NPAKTUYECKHUX  3aHITHMA
NpeIHAa3HAYeHbl IS CTYAEHTOB, oOywaromuxcsi no cneuuaibHoctn 21.02.17
[TonzeMHas pa3paboTKa MECTOPOXKICHHUN MOJIE3HBIX HCKOMTAEMbBIX

Llenpr0 MOpakTUYECKUX PabOT  SBISIETCS  3aKPEIUIEHHE CTYAECHTAMH
MOJIyYEHHBIX TEOPETUUECKUX 3HAHUI MTPEIMETA.

[IpakTHueckue 3aHATHS NPOBOJATCA C IPUMEHEHUEM IUIAKATOB, CXEM,
JNEHCTBYIOIIUX MOJIENEH, YepTek e, OTIAENIbHBIX Y3JIOB TPAaHCIOPTHBIX MAIlVH,
JeTaliell U IpYyruX TEXHUYECKUX CPEICTB.

Metoauueckne  ykazaHus ~— pa3paboTaHbl C  y4eTOM  [PUMEHEHUS
IPAKTUYECKUX HABBIKOB B Oyaymell mnpodeccHoHaJbHOM — JesITebHOCTH
CTYJECHTOB.

O0beM HEKOTOPBIX MPAKTUYECKUX PAOOT pacCUMTaH HA HECKOJIBKO 3aHATHIA.
OT0 mo3BoJisAeT Oojee MIyOOKO 3aKpEnuTh MOJYYEHHBIE 3HAHUS NPU U3YUYEHUU
MEX AUCHUIUIMHAPHOTO Kypca «TexHonorust AOObIYM MOJE3HBIX HCKOMAEMBbIX
MOJ3EMHBIM CIIOCOOOMY.

[To okoHYaHUH PAOOTHI CTYIEHTHI TOJKHBI COCTABUTh MMCbMEHHBIN OTYET, B
KOTOPOM IIPEICTABIISIOT:

1 HaumMeHoBaHHE paOOTHI, LI€JIb €€ BBIIOJIHEHUS

2 Pacyer 1o 3aJaHHBIM HCXO/IHBIM JJaHHBIM
3 Omnucanue pabOThI U BBIBOJIBI

B pe3ynbrare OCBOCHMS MEKIUCUUIUIMHApPHOIO Kypca «TexHomorus
NOOBIUM TIOJIE3HBIX MCKOMAEMbIX MOJ3EMHBIM CIIOCOOOM» OOYyYaroUIUiics JOJKEH
obnanate npenycmorpeHHbiMH DI'OC  crenyronMMu  yYMEHHUSMHU, 3HaHUSMU,
KOTOpbIe (POPMHUPYIOT 00IIIME KOMITETCHIIUHN:

B pesynbTaTe OCBOEHHA MEXKIUCUUIUIMHAPHOTO Kypca  OOydaroluidcs
JTOJbKeH oOnagate mpeaycMoTpeHHbiMu  DPI'OC  crienyomuMu  YMEHUSIMH,
3HAHUSIMU, KOTOpPbIE POPMUPYIOT OOLIUE KOMIIETEHIUU:

OK 1. BeiOuparb cnocoObl pemieHuss 3agad  npodecCHOHaTbHOU
NEeATEIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM.

OK 2. Hcnonp3oBaTh COBPEMEHHBIE CPEACTBA IIOMCKA, aHAIN3a U
MHTEpHpeTauud nHGoOpMauu U UHPOPMAMOHHBIE TEXHOJIOTUN AJIS BBHIITOJIHEHHUS
3a1a4 MpodhecCHOHATLHOM NesSTEIIbHOCTH.

OK 3. IlnanupoBaTh U peasn30oBbIBaTh COOCTBEHHOE MPO(ECCHOHATBEHOE U
JUYHOCTHOE pasBUTHE, IPEANPUHAMATEIBCKY O NEeATEIbHOCTD B
npodeccHoHaNbHOU cdepe, MCIOIb30BaTh 3HAHUS IO MPABOBOM M (PpUHAHCOBOM
I'PaMOTHOCTH B Pa3JIMYHBIX )KU3HEHHBIX CUTYALIHSIX.

OK 4. DddextnBHO B3aWMOJCHCTBOBATh M pabOTaTh B KOJISKTUBE M
KOMaH/I€e.

OK 5. OcywmectBisiTh YCTHYHO W MHCbBMEHHYIO KOMMYHHUKAlMIO Ha
rocygapcTBeHHOM si3blke Poccuiickoin  ®eneparuu ¢ ydyeToM OCOOEHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 6. IIposBasATH IrPaXJAHCKO-ITIATPUOTHYECKY IO MO3ULHIO,
JEMOHCTPUPOBATH OCO3HAHHOE MOBEJIEHNE HA OCHOBE TPAIULIMOHHBIX POCCUNUCKHUX



JyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM 4YHCJIE C YYETOM TapMOHM3aLlUU
MEXHALMOHAIBHBIX ¥ MEXKPEJIUTMO3HbIX OTHOLICHWH, MNPHUMEHSTh CTaHAApThI
AHTUKOPPYILMOHHOTO ITOBEJICHUS.

OK 7. CopgeilcTBOBaTh  COXpPAaHEHUIO  OKPYXKAIOIIEW  Cpensl,
pecypcocOepexeHnIo, TPUMEHATh 3HAHUS 00 M3MEHEHHH KiIuMaTa, MPUHIUIIBI
OEpe)ITMBOTO MPOM3BOACTBA, A((DEKTUBHO JEHCTBOBATH B YPE3BBIYANMHBIX
CUTYaLHSIX.

B pesynbrare OCBOCHMSI MEXIUCLHUIUIMHAPHOIO Kypca «OCHOBBI TOPHOIO
nena»  oOyvarommiics — J0DKeH — oOsajgath  npenycMorpeHHbiMH - DI'OC
CIIEAYIOIIMMU YMEHUSMH, 3HAHUSIMH, KOTOpblE (OPMUPYIOT NMPO(ECCHOHAIbHbIE
KOMITIETCHIINHN:

I[IK 1.1. PagpabGareiBaTb U HUHTEPIPETHUPOBATH TEXHUYECKYIO U
TEXHOJIOTMUYECKYIO0 JOKYMEHTAIMIO Ha BEJIEHUE TOPHBIX U B3PBIBHBIX PadoT.

I[IK 1.2. Opranu3oBbpiBaTh ¥ KOHTPOJMPOBATH BBIIIOJIHEHUWE TOPHO-
NOJATOTOBUTENIBHBIX M BCIOMOIaTEeNbHBIX padOT MpU MOA3EMHON 100bIYE
MOJIE3HBIX UCKOMAEMBIX.

[IK 1.3. Opranu3oBbiBaTh U KOHTPOJHMPOBATH BBINOJIHEHUE pPabOT Ha
CTal[MOHAPHBIX TMOJ3EMHBIX YCTAHOBKAaX, MOJ3EMHBIX CAaMOXOAHBIX MAallMHAX H
OYpOBBIX YCTAaHOBKaX.

IIK 1.4. OpraHn3oBbpIBaTb M KOHTPOJMPOBATH  BBINOJHEHHUE B3PBIBHBIX
paboT Ha MOA3EMHBIX TOPHBIX IPEATPUITUSAX.



IIpakTuyeckasi padbora Nel
CBOHCTBA U KJIACCUDUKAILIUA TOPHBIX IOPOT

Heab padorsl. U3ydyenne pu3nKo-MeXaHUYECKUX CBOMCTB TOPHBIX MOPOJ B
L[EJISIX UCITOJIb30BAHUS UX B TOPHOM JIETIE.

TeopeTnueckne 0CHOBBI BHINOJIHEHNsI Pad0ThI
I'opHast moposa - 3TO HPUPOJHOE OO0pa3OBaHHME MHUHEPAJIOB, CIIararoIux
cCaMOCTOsITeJIbHBIE Teojornueckue Tena. (OcaJouyHble TOpPOALI -  MOPOJbI,
BO3HHUKIIIME IMYTEM OTJOKEHHS W3 BOALI WJIM BO3AyXa IMPOAYKTOB pa3pyIlIcHUs
MarMaTH4eCKux U MeTaMophruuecKkux mopo/ (mecyaHuKu, U3BECTHIKH, TJIMHUCTHIC
CJIaHIIbI UICKOITaeMbI€ YTJIH U JIP.).
[ImoTHOCTH Macca eauHUIBl 00BbEMA MOPOAbl (MUHEPAIHHOTO CKEJeTa) CO
BCE MU COJCPKAIIMMUCS B €€ Topax >KUJIKOCTIMHU U TazaMu. Bec enunuilbl 00bEMa
TBEp/IOM (pa3bl MOPOJAbl HA3BIBACTCS YACIBHBIM BECOM MOPOJIbI, & BEC €IUHMUIIBI
00bEMa MOPOIbl B €CTECTBEHHOM COCTOSIHUU - 00bEMHBIM BECOM.
I1;moTHOCTE TTOPOIBI
A=2 =Y (1.1)
V. . p
I'me V- nonHbIi 00beM HOPO/IBI, B3ATHIA B MAaCCHBE, T/M°
Vi- 00BeM TMOpoABl B MAacCHBE, 3aHHMAaEMbIii MHUHEPAJIbHBIM
BEIIECTBOM, M°;
¥ — 00beMHas Macca IOPOLI B MACCHUBE, T/M°,
p — yJIeIbHBIN BEC MOPOJBI, T/M>,
Ecnu mopona ciokeHa M3 MUHEPAJIOB IMPUMEPHO OJMHAKOBOM MJIOTHOCTH,
TO €€ 00beMHas TUIOTHOCTh B OCHOBHOM 3aBUCHUT OT MOPUCTOCTH. OOBEMHAas
IJIOTHOCTh U3BECTHAKOB MOXKET MeHAThcss oT 1,5 mo 2,5 r/cM®, B TO BpeMst Kak
IJIOTHOCTH CJIArarollero U3BECTHSK KaJablUTa paBHa 2,7 r/cMs.
[TopucrocTs 00beMa OPOIbI, B3SITOTO B MACCUBE
n=-=2= —5 (1.2)
Torna ko3 UIMEHT TOPUCTOCTH MOPOABI OMPENASTUTCS W3 CICAYIOIIETO
BBIPAKEHUS:

=P _
e=" 1. (1.3)

Ecnu 06bemM opoapl, B3SATHIM B MacCuBe V1, pa3pylIuTh MEXaHHUECKUM WIIH
OypOB3pBIBHBIM CIOCOOOM, TO MPEXKHUA O00BEM MyCTOT Vy, YBEIWYHUTCS Ha
BEITMYMHY V7, CJIEIOBATEIBHO, MOTHBIA 00bEM pa3pyIIeHHON TOPOABI OyIeT paBeH

Vp=Vi+ 1V, +V,. (1.4)

CBOICTBO TMOPOJBI YBEIMYUBATHCA B OO0BEME NPU Pa3pyLICHUU IO
CPaBHEHUIO ¢ 00bEMOM €€ B MACCHUBE HA3BIBAIOT paA3PbIXIAEMOCHbIO.

CnenoBaTenbHO, KOA(D(UIIMEHT  pa3pbIXJICHUS, BBIPAXKEHHBIA  4epes
00BEMHBIE MacChl MOPOJIbl, COCTABUT:



K = % (1.5)

rae, Yp - o0beMHas Macca pa3pyIleHHON MOPOIbL, T/M.

Koaddumment paspeixjieHHs 3aBUCUT OT COCTaBa, CTPOCHUS, KPEMOCTH,
KYCKOBaTOCTH IOPO/IbI, OH Kosebsercs ot 1,1 o 2,2.

BiraroeMkocTh - KOJIM4eCTBO BOJIBI, YASPKHUBAEMOM CHUIaMU MOJIEKYJIIPHOTO
MPUTSHKECHHS HA TTIOBEPXHOCTH YACTHI] TTOPO/IBI

Gy—C
Wy = e (L6)

rie  Gwm - Bec BIaXHOr0 00pasia nopoabl;
G¢ - Bec oOpa3ua mopojibl, BBICYIIEHHOro npu Temneparype 105-
110°C.
BopomnponnnaeMoctb - CIIOCOOHOCTh  HOPOJABI  MPOMYCKATh  BOY.
CrnocoOHOCTh TOPOJA  MPOIYCKAaThb BOJY XapakTepu3yercs Ko3(Q(PUIUEHTOM
IIPOHUIIAEMOCTH, OTIPEEIsIEMbIM U3 ypaBHeHUs Japcu

Q!
knp = gﬁﬁ; (17)

rae  Q/S - ckopocTh QrIbTpayH, CM/C;

AF - mepeman nmaBienust Ha nytH lg duibrpanun sxuakoctu, Mlla

(xkrc/ecm?);

1 — BA3KOCTb KUIKOCTH, I/CM-C;
Q — pacxo BOJIBI Yepe3 ceueHne S B €MHUILy BPEMEHH, CM°/C.

B 3aBucumocTH OT BenuW4MHBI Ko3(pPuiMeHta GUIbTpaU [OPOAbI
NOJIpa3AelisAloTCs Ha BOJOYIOPHBIE, CIa0ONPOHUIIAEMbIE, CPEIHENPOHHUIIAEMbIE U
JIETKOTPOHUIIAEMBIE.

[Ipo4HOCT, TOPHBIX TOPOA  OKa3bIBa€T  OOJBLIOE  BIUSHUE  Ha
3¢ ()EKTUBHOCTh OTAENEHUS MOPOJ OT MACCUBAa, pa3pyllIeHHE U APOOJIEHUE HX
MEXaHUYECKUM WM APYTHM criocoOoM. TBepaoCTh BCerja BhILIE Npejiea MpovHa
OJIHOOCHOE CYKaTue

Hy = koy. (1.8)

Jljis BO3MOKHOCTH CPAaBHEHMsI IPOYHOCTHU LIETBIO CO3/1aHusl 3(PPEKTUBHBIX

CPEICTB MEXaHU3ALMU U TPUOIMKEHHON 3KOHOMUYECKON OLIEHKH Pa3pyIIaeMOCTH

nopozsl ipod. M.M. [IpoToapIKOHOBBIM CO3/1aHa KiIacCU(HUKAIMS TOPHBIX TOPOT

no Ko3(pQUUUEHTY KpemnocTH, KOTOpbI OIpeAensercs Mo Cleayromen
3aBUCHMOCTH

f=i (1.9)

100’

TAE€  Gcx - HPEAET IPOYHOCTHU MTOPOJI HA OJHOOCHOE CIKATHE.

Jlist o01ieil OTHOCUTENBHOW OLEHKH TPYAHOCTH Pa3pyILICHHs] MOPOA JIOJIs
y4acTusl COKMMAIOIIMX, CKaJbIBAIOUIMX M PACTATHBAIOLINX YCWIWWA pa3iudyHa U
XapaxkTepuzyercs KodpHUIrueHToM

Torna

Opas = K10ex + KoTeps + k30p,. (1.10)

OnbITaMl yCTAaHOBJIEHO, YTO MPOYHOCTH MOPOJA MPU CKATUU Gex OOJBIIE,

YeM IPH CABUIE TC, & TIPU CABUTE Tcys OOJBIIE, YEM NPU PACTIKEHUH Gp, T.€.



Ocx > Teps > Op-

(1.11)

TexHolornyeckue  CBOWMCTBa  KaMEHHBIX — yried  (tabmuma — 1.2),
pacCMOTpPEHHBIE  KaK  JOOBIBaHUS, OOOTaleHUs] ©  TEXHOJOTHYECKOTO
UCIIOJB30BaHUsA, KPOME OCHOBHBIX CBOMCTB TOPHBIX  IOPOJl  HUMEIOT

AOIIOJIHUTCIIBHBIC IIapaMCTPHhI.

Ta6muma 1.1 - Kiaccudukanus mopoa, mnpemaoxkeHHas mnpod. M.M.
HpOTOIILSIKOHOBBIM
Koadduruent Kareropus kpenoctu [1moTHOCTB
[Topoapl 3
KpenocTu TIOPOJIBI MIOPOJIBI, T/M
Bsi3kue kBapuuThl U 0a3aJIbTHI 20 I 2,8-3
Kpenkuii rpaHuT, caMble KpenKHe
P patut, p 15 I 2,6-2,7
IIECYAHUKH U U3BECTHIKU
OueHb KpenKUe MeCYaHuKyA U
p 10 1 2,5-2,6
W3BECTHIKHU
Kosuenan, Kpenkuii n3BECTHIK 8 IVa 2,5
OOBIKHOBEHHBIH [IECYAHUK, [IECUAHBIE
? 5-6 IV-1Va 2,3-2,4
CIIaHLIBI
Kpenkunii rnuHUCTEIN ci1aHell, HEKPETKUN
p th, HEKp 3-4 V-Va 2,4-2,8
IIECUYAHUK U U3BECTHSAK
AHTpAIUT, MATKUH CIaHEL, MITKUN
HM3BECTHSK, MeJI, KaMEHHAas COJIb, THIIC, 2 VI 2,2-2,6
MEp3JIblil TPYHT, pa3pyLICHHbIN IECYaHUK
Kpenkuii kaMeHHBIN yToib,
pa3pylIeHHBIN ClIaHell, OTBEp/AeBIIas 15 Via 1,8-2
IJIMHA
KaMmeHHBII1 yroib cpeHel KpenocTy, 1 VI 18
MIPOYHBIC HAHOCHI, IJIOTHAS TJIMHA ’
Msrkuii yroyib, MArkas iecuaHasi rimHa 0,8 Vila 1,6
Topd, BinaXkHbIH MeCoK 0,6 VI 1,5
OOBITBIN YIO/Ib, IECOK, HACBITHON
A yroit, Mecok, 0,5 IX 17
TPYHT, TPaBHIA
TUTBIBYHBI 0,3 X 1,5-1,8

Ta6nmma 1.2-TexH0JIOrHYecKre CBOMCTBA TOPHBIX MTOPO/T

Topoxa I[Mpenen npounoctu (MIla) Ha
CXKaTue CIBUT pactsixenue |
Yroas Oypbrit 5-9 1,1-2,5 0,2-15
Vroib KaMeHHBIH 2,4-13 0,1-10 0,1-0,5
AHTpanur 10-35 1,5-10 0,5-0,9
Aprumur 21-77 17-23 1-8
AJICBpOJTHT 6-68 13-28 8-12
Ilecuanuk 140-176 4-42 5-12
Crnagel INIMHUCTBIN 37-52 10-16 0,8-1,2

B 30H€ oTxxHMa COIIPOTUBIILICMOCTD YTJId PE3aHUIO MCHBIIC, YEM B I‘J'Iy6I/IH€

MaccHBa, U paBHa



rae Ko

AOT = kOTA’

pacCToOAHNA OT KPOMKHU 3a005 B Ty Ob MaccHBa THIIA NARIE!

(1.12)

KOO PUITMEHT OT)KMMA, 3HAYCHHE KOTOPOTO 3aBUCUT OT H

Ipumep 1. Kepnuiar mpoxoasiT 1Mo M3BECTHSAKY C YICTbHBIM BECOM p =
2,69 1/™M® m oObemHOM Maccoii y=2,37 T1/M°. OmnpemenuTh IUIOTHOCTH U

KO3 (PUIIMEHT MOPUCTOCTU U3BECTHSKA.

Pemenue. [110THOCTS U3BECTHSIKA ONIPENETUM IO PopMyIie:

Torzma mopucTocTs

Y _ 237

p 2,69

= 0,88.

n=1-088=0,12 usiu 12 %.

CJ'IGIIOB&TGJIBHO, K03(1)(1)I/II_II/I€HT IMIOPHUCTOCTHU U3BCCTHAKA

8=£—1=O,135
Y

(1,13)

umm 12%.

Tabmuua 1.3 - VYcpenHeHHble 3HAUYEHMSI TEIUIOTHI CTOPAaHUS YIS H
HCKOTOPBIX Apyrux [oKa3arejen KaduycCTBa Y1 pa3JIPI‘-IHOﬁ CTCIICHU
MeTaMoppuzmMa

Cramus Brixon Tommena o
Mapka yris JETY4IUX [JIACTUYECKOT0
MeTamopguzma MJIx/kr
BEILIECTB CII0S1, MM

JlnuHHOIITaMeHHBIN [, | S35 <6 21,98-24,91
I"azoBorii I’ I >35 11-25 23,44-25,9
["azo0Bo-xupHbIi 7K -1 27-35 6-10 2470-26,37
Kupnsriii XK i 27-35 17-20 25,33-26,58

KokcoBo-xupnsiii KK Mn-1v 27-35 >21 ??251-
Koxcosrrii K AV 18-27 >21 26,37-28,47
OromeHso- v 14-22 6-13 26,58-27,84

crnekaromuiics OC
Tomuii T VI 8-17 - 25,95-27,63
AHTpamut A VII-VIII <8 23,86-31,00

Ilpumep 2. Ilpu npoBeneHun OypOB3PHIBHBIM CIIOCOOOM IO IMYCTHIM
MOPOJIaM IrJIaBHOTO OTKATOYHOTO IITPEKA IJIONIA/IbI0 CEYEHHS B ITpoxoake S = 12,8
M? TIPOJIBUTAaHKE 3a IUKI cocTaBuwiio 1= 2,4 M. O0beM pa3pbIXJICHHONU TOpoabl - V
= 49,7 m?. OnipenenuTh Kod(PIUIIMEHT pa3phIXJIECHUS AICBPOJIUTA.

Pemenne. OGneM MOPoOJIbl B MACCUBE
V=Sl=128"-2,4=30,72m3.
Toraa ko3 dULKeHT pa3pbIXICHUS alIeBPOIUTA

49,7

K=——=

30,72

IIpumep 3. BbieMOuHBIN y4acTOK, 0OOpYJOBaHHBIM MEXaHU3WPOBAHHBIM
koMmiiekcoM KM-103, orpabarbiBaeT moJIOTHil yrOAbHBIM MIaCT MOUTHOCThIO M =

= 1,61.



1,I M. VYmpaBrneHue KpoBJIeH OCYIIECTBISIETCS IMOJHBIM OOpyLIeHHEM, B
HEMOCPEICTBEHHOM KPOBJIE 3aJ]I€raloT IIIMHHUCTBIE CIAHIIbI MOIIHOCTHIO hy - 3,5 M.
Omnpenenutb K03GGUIMEHT pa3phIXJICHUS TIMHUCTOTO CIaHIIA.
Pemenne. CyMmMmapHas BBICOTa BBIPA0OTAHHOTO M OOpYIIEHHOTO
POCTPAHCTBA
hg =m+hy=11+35=46Mm.
Torna ko3¢ huMeHT pasprIXiIeHus TOPO HEMOCPEICTBEHHON KPOBIN

Conep:kanue ¥ NOPAIOK BbINIOJIHEHHUS PA0OTHI

[Tocne o3HaKOMJICHHSI C TCOPETUYECKUMH OCHOBAMH BBIMOJHEHUS PaOOTHI
CTYJICHT TOJIy4yaeT BapUaHT 3aJaHus, OTPAXKAIOIMUA TOPHO-TEOJOTHUYECKUE
yCJIOBUSI pa3pabOTKHA YTrOJbHBIX IIJJACTOB KOHKPETHOM ImaxThl. l[lpuBonsarcs
pacyeTsl 1O ONpeleNieHUuI0 KOA(D(PUIMEHTOB pa3phIXJEHUS W TMOPUCTOCTH
BMEIIAIOIIUX TOPOJl MPU BEACHUU OYHMCTHBIX W TMOJATOTOBUTEIBHBIX paboOT Ha
BBIEMOYHOM YYaCTKE.

KoHTposibHBIE BONPOCHI

1 Yro takoe ropHas nopoja?

2 KakoBa xapakTepucTika GU3NIECKUX CBONCTB OPO?

3 B yem cymHocTh KIaccu(PHUKAIMN TOPHBIX TTOPOJI, IPEIIOKEHHON TIPOd.
M.M. IIpoTOABSAKOHOBBIM?

4 PacckaxxuTe O TEXHOJOTUYECKHX CBOWCTBAX M KiIacCHU(PUKAINKU PYTHUKOB
HI'K.

5 Kaxk ompenensrorcss Kod)PUITMEHTH TIOTHOCTH W PAa3pBIXJICHUS TOPHBIX
nopoa?

6 Kaxk onpenensiercs koahPUIIMEHT KPEOCTH TOPHBIX MTOPO?



IIpakTnueckas padora Ne 2
HOJA3EMHBIE 'OPHBIE BBIPABOTKU, UX HASHAYEHUE U
KJIIACCUA ®UKALIUA

Heab padorel: 3akperieHue U yriayOieHne 3HaHu| CTYACHTOB MO TOPHBIM
Bbl pabOTKaM, NPHUBUTHE HABBIKOB pabOThI C TEOJOro- MapKIIeHaepCcKon
JIOKYMEHTAILUEH.

Teoperudeckne 0CHOBBI BBINOJITHEHUSI PA0OTHI

I'opnvie pabomer - xomiuiekc paboT (MPOLECCOB) IO MPOBEACHHUIO,
KPEIUJICHUIO U TO/1JIEP>KaHUI0 TOPHBIX BHIPAOOTOK.

IKcnayamayuonHnle 20pHble 6bIPadOmMKU - BHIPAOOTKHU, HEOOXOIUMBIE IS
pazpabotku mecTopokiaeHus. CleqyeT OTMETUTb, YTO HSKCIUTyaTallMOHHBIE
BEIPAOOTKM KpOME CBOETO OCHOBHOTO Ha3HAYEHUS BBHIONHSIIOT (QYHKIIAN
JNETAThbHOW  pa3BeNKH, YTOYHSS W JIOMOJHSAS  TOPHO-TEOJOTHYECKYIO
XapaKTePUCTHUKY pa3pabaTsIiBaeMOr0 MECTOPOKICHHSI. [Ton3emusbIe
AKCILTyaTaIlMOHHBIC BBIPAOOTKH JCIATCS Ha BCKPHIBAIOIIUE, MIOATOTOBUTEILHBIC U
OYHCTHBIE.

K eckpvigarowum 2opuvim BeIpaOOTKaM OTHOCATCS OCHOBHBIE BBIPAOOTKH,
BCKPBIBAOIIIKE 3aI1aChl B MIAXTHOM I10J1€ (CTBOJIBI, ITOJBHU, TJIABHBIC KBEPIIJIATH).

Ilooecomosumenvrvle  vipabomku - BbIPAOOTKHA, TPOBOJUMBIE IPU
MOJATOTOBKE OTHEIbHBIX YacTEeW IIAXTHOTO TMOJS K OYUCTHOM BbleMke. [lo
HA3HAUYCHUIO OHM TOJI Pa3JeisioTcd Ha BBIPAOOTKM TJIaBHBIX WM OCHOBHBIX
HaIpaBJeHUI (3TaKHbIE KBEPIILIAard, OCHOBHBIE U TOJIEBBIC IITPEKH, YYACTKOBbBIC
OpeMcOepru 1 yKJIOHbI) U MPOYHE MOATOTOBUTEIHHBIC BHIPAOOTKH.

OuucmHvimMy HA3bIBAIOT BBIPAOOTKH, CIy’KAIlE JJISI HETIOCPEICTBEHHOUM BBI
€MKH TI0JIE3HOTO UCKOIIaeMOTO.

HwxHI0I0 49acTh mepuMeTpa IMOMEPEYHOT0 CEYCHHS] TOPHU3OHTATBHBIX M
HAKJIOHHBIX BBIPAOOTOK TPHHSITO HA3BIBATh MOYBOU 6bIPAOOMKU, BEPXHIOW -
Kpoéjiell BEIpabOTKH, OOKOBBIE CTOPOHBI - Ookamu gvipabomku. B BepTUKAIBHBIX U
KPyTO-HaKJIIOHHBIX BBIPA0OTKAaX, MPONACHHBIX IO IUTACTY, BMECTO TEPMHUHOB
«TOYBA» W «KPOBISD HEPEIKO YMOTPEONSIOT BBIPAKECHHE «ISKAUHA OOK» |
«BUCSYMI OOK» COOTBETCTBEHHO.

MecTo, OTKyJa HAaYUMHAJIOCH MPOBEJACHHUE JTaHHOW BBIPAOOTKU, HA3BIBACTCS
ee ycmvem. BBIBAIOT UCKIIOUEHUS W3 STOTO MpaBWiia, IJIABHBIM 00pa3oM IMpu
MPOBEICHUM YKJIOHOB U OpeMcOEproB CHHU3Y BBEPX. YCThEM TAaKUX BBIPAOOTOK
CUMTAETCSI MECTO, TJI€ OHU COSAUHSIOTCS C BBIIIEPACTIONOKEHHONW TOPU30HTATIBLHOM
BBIPA0OTKOM. Yarre BCero mrpeKoMm.

3abo0em évipadomku HA3bIBAIOT MECTO Pa3pyIICHUSI MACCUBA TOPHBIX MOPOJI.
[Ipumbikatomas K 3a00K0 4YacTh BBIPAOOTKH, TJIE HEMOCPEICTBEHHO BEIyTCS
paboThl MO €€ MPOBEICHUIO, MPEACTABISAECT CO00M npuzaboliHoe npocmpancmao.
MecTo co eAMHEHUs] HECKOJIbKMX BhIPA0OTOK (Yallle IBYX PeXe TPEX) Ha3bIBAIOT
CONpANCEHUEM 20PHBIX 8bIPAOOMOK.

PacmonokeHre TOpPHBIX BBIPAOOTOK B TIPOCTPAHCTBE, WX HA3BaHUSA W
Ha3HAYEHUE PACCMOTPUM ITPUMEHUTENBHO K PUCYHKY 2.1 U pUCYyHKY 2.2.



K BepTukanbHbIM BbIpabOTKaM OTHOCAT CTBOJI, LIyp(d, re3eHK, clenoi
CTBOJI, CKBa)KHHY, BOCCTAIOILUMI, PYJOCITYCK.

1: 2 - RepTHKAIRHEIE CTROJIBL, COOTRETCTBEHHO FIARHLIT H BCIOMOIATEbNLIT, 3-
wrpex; 4 - reacu; 5 - Opemcbepr; 6 - ouncriad kaMepa; 7 - npocex: § - wypde: 9 = Kpep-
uptary 10 - xogox; 11 - neyus; 12 - nasa; 13 - yknoi

PucyHok 2.1 — Cxema pacnosioxeHus FOpHbIX BHIPAOOTOK B WIAXTHOM NOJC

A

l - cteoa; 2 = IWTOALIN,
3 - cnenoii cTBo; 4 - WITPERI; 5 - opTan, O - Kpepiary; 7 - myp
Pucynox 2.2 — Cxema pacnooskeHH: MojI3eMHBIX FOPHBIX BLIPadOTOK 11pn
BCKPBITHH MECTOPOAIEHHS B rOPHCTON MECTHOCTH

HaxknonHble BBIpaOOTKU BKJIIOYAIOT HAKJIOHHBIM CTBOJI, OpeMcOepr, YKJIOH,
XO0JIOK, CKaT, BOCCTAIOIIMM.



['opu30HTaIBHBIMUA CUUTAIOTCA BBIPAOOTKH, MPOBEIACHHBIE TOPU30HTAIBHO
WM C HE3HAYUTEIIbHBIM YKJIOHOM B TOJIIE TMOJE3HOTO HMCKOMAeMOro WIN TI0
nopoje. K HuM oTHOCSATCS MITONBHS, KBEPIILIAT, MMTPEK, OPT, MPOCEKa.

Ouucmmnas, kamepa - TopHas BeIpaOb0OTKa HEOOBIION UIMHBI, B KOTOPOM 110
ObIBalOT TMoJie3HOe HucKomaemoe. OOBIYHO MEXIy KamMepaMH OCTaBIISIIOT
MEXIyKaMepHBIC ETUKH, CITy>KaITue IS MOAACpKAHUS KPOBJIH.

Kanumanoneimu Ha3bBAIOT BBIPAOOTKH, OOCITY)XKHMBAIOITUE IMAXTy B
TEYCHHE BCETO CpPOKa pabOThl TOPHOTO MPEANPHUSTHS WIM 3HAYUTEILHOW YacTh
aToro cpoka. K KamuTaapbHBIM OTHOCST BCKPBIBAIONIME H  HEKOTOPHIC
MOATOTABJIMBAIOIINE BBIPAOOTKHM (IITpeKH, OpeMcOepru), a TakKe OTACIbHBIC
crenMaibHbie Kamepbl. Ha mpakThke K KamuTaJIbHBIM BBIPAOOTKaM OTHOCST
OOBIYHO T€X BBIPAOOTKH, KOTOPHIE IMEIOT CPOK CIykObI 10-15 mer.

3aaHne U MOPAIOK BBINOJIHEHUSI PA0OThI

[locne o3HaKOMJIEHHS C TEOPETUYECKHMMH OCHOBAMH BBIIOJIHEHUS PaOOTHI
(knaccudukanus, TEpMUHONOTUS U (YHKIHMOHATbHAS XapAKTEPUCTHUKA TOPHBIX BbI
pabOTOK) CTYAEHT TMOJy4YaeT BapUaHT 3aJ@Husd, OTPAKAIOIIMA TOPHO-
re0JIOTUYECKHE YCIOBHS pa3pabOTKH.

Omnpenensercsa nepeyeHb TOPHBIX BBIPAOOTOK, KOTOPHIE MOTJIM OBbI (C y4eTOM
[eJ1IeCO00Pa3HOCTH) OBITh NPONACHHBIMH B JaHHBIX ycloBusx. Ilpu sToM
IPUHUMAaEMbI€ PEIIEHUs JOKHBI ObITh ApIYMEHTUPOBAHBI.

3areM MO NPEUIOKEHHBIM IJIJaHAM TOPHBIX pabOT CTYACHTHl H3y4aroT
BbIPa0OTKH, N300paKEHHbIE HA OIPEJICTICHHOM YYacTKE IMIaXTHOIO MOJIS.

[To oxoHuaHUIO PabOTHl CTYACHTHl MUCHbMEHHO OTBEYAIOT Ha KOHTPOJIbHBIC

BO IIPOCBI.
Tabsuua 2.1 - BapuaHThl 331aHUI HAa BHINOJIHEHUE pabOThI
BapuaHTb!
ITokaszarenn P

1 2 3 4 5 6 7 8 9 10 | 11 | 12

Pemned x|l x| |pPp || P|P|X|P|P|T
MECTHOCTHU

MomocTs 130 | 75 | 15 | 35 | 150 | 30 | 5 | 40 | 30 | 60 | 10 | 40
HACOCOB, M

Yucno 3a00eB 1 2 2 1 3 2 2 1 2 2 2 2
Pa3zmep no

“f{gsfgo 100 | 240 | 200 | 170 | 270 | 125 | 100 | 300 | 400 | 150 | 320 | 210
y 0 0 0 0 0 0 0 0 0 0 0 0
MeCTOpO)KI[eH

us

Yron manerus, | 44 | g 18 | 40 | 15 | 18 | 20 | 15 | 16 | O S | 75

rpaayc

Paccroamme | 44 | 20 | 45 | 80 | 30 | 35 | 29 | 70 | 25 | 40 | 45 | 100
JOCTaBKH, M

Kospuument |y o 56| 141 09 [ 10| 18|20 | 12| 17 |07 | 14 | 45
Pa3pBIXIECHUS

[Ipumeuanue: I' - ropuctslii, X - XOJIMHUCTBIN. P — paBHUHHBIN




KoHTpobHBIE BONIPOCHI

JlaiiTe onpeaeneHue mTpeKy.

JlaiiTe onpeeneHrne KBepIuiary.

[Tepeuncnure TOPU3OHTATBHBIC TOPHBIE BRIPAOOTKH.
Kakue ropHbie BRIpaOOTKH OTHOCSITCS K HAKJIOHHBIM ?
[Tepeuncnure BepTUKAIBbHBIE TOPHBIC BRIPAOOTKH.
Yem oTiimyaeTcst OpemMcOepr oT yKiIoHa?

Yer oTnimyaercs ckat oT Opemcoepra?

B yem oTiMume kBepiiara ot mrpeka’?

B 4em oTimume KBepIiara ot moJieBoro mrpeka’?

10 Yro Takoe opt?

11 Y10 Takoe OKOJIOCTBOJBHBIN JTBOP?

12 B yeM oTiMuue NPOTSHKEHHBIX BRIPAOOTOK OT HEMPOTSHKECHHBIX ?

O©ooO~NOoO Ol WN -



IIpakTHueckas padbora Ne 3
®OPMA ¥ ONPEJEJIEHUE NONEPEYHOI'O CEUEHUSI TOPHOI
BBIPABOTKH
Hear padorbi: HayuuTh CTYJIEHTOB pacCUUTHIBATH CEYEHHE TOPHOM
BBIPAOOTKH MPU PA3IUYHBIX BUJIaX KPEU.

Teoperuveckne 0CHOBBI BBINOJIHEHUSI PA0OTHI

Pacuer pa3mepoB BeIpaOOTKHU MPU CAMOXOJIHOM O0OpYAOBAHUH JOJKEH PO
U3BOJIUTBCA C coOmoaeHrueM TpeboBanuii «HHCTpykimu 1o Oe30macHOMY
MPUMEHEHHUIO0 CAMOXOJIHOTO 000PY/I0BaHUS B MOA3EMHBIX PYIHUKAX.

[Ipu cxopoctu nBwxkenus Oosiee 10 KM/4 pexoMeHAyeTCs MPOU3BOAUTH
pacyeT WIMPUHBI MPOEIKEH YacTH C y4eTOM PEKOMEHJAlUW, H3JI0KEHHBIX B
pabore.

B TpaHCnopTHbBIX BbIpaOOTKAaX C HMHTEHCHUBHOCTBIO JBIMKEeHHs Oonee 10
MalluH B CyTKH yCTPauWBalOT JOPOKHOE MOKPBITUE U TPOTyap (WU MEHIEXOAHYIO
JTOpOKKY). IIpu MeHblleld MHTEHCUBHOCTU JBUKECHHS MEIIEXOIHYIO JOPOXKKY HE
JIeNaloT, a MpU HEOOXOJUMOCTH COOPY>KAIOT HHUIIW JUJISl YKPBITHS JIIOJEH uepes
Kaxapie 50 m.

B nompTaxkHbIX BBIPaOOTKAX, UMEIOIMIUX OTHOCUTEIBHO HEOOJBIION CPOK
CILyObl, JOPOKHOE OKPBITUE HE MTPEAYCMATPUBAIOT.

CeueHne TpPaHCIOPTHOM BBIPAOOTKM C  OOJBIION HMHTEHCHUBHOCTBHIO
JIBW)KCHUSI, C JIOPOKHBIM TIOKPBITUEM M TPOTYapoOM H TIPU CKOPOCTAX
npeBbimapmumx 10 km/4 mokazaHo Ha pucyHke 3.1. [lpu Hammuuu OGopiiopa B
BOJIOOTBOJTHOW KaHaBKE 3a30p MOXKET ObITh MPHUHAT paBHbIM D-300 MM BMecTo 600
MM M0 UHCTPpYKIUU. [Ipn Hanuuuu TpoTyapa ¢ OOpIOpOM HIUPHHA TEIIEXOTHON
JIOPOKKHA MOXET OBITh TakXe yMeHbIlleHa U cocTaBisaTh a-800 MM (Bmecto 1000
i 1200 mm). OnHako B 3TOM clly4ae HEOOXOAUMO ONPENeNsATh UIUPUHY
poe3xeit yactu A, koTopasi 00Jiblle MUPUHBI MAIIMHBI IO opMyIie

A=d+1,5C + 12v, (3.1)

rae  C - mupuHa npouIIs MOKPHIIIKH, MM;

V - CKOPOCTh JIBM)KCHHS MAIIMHbBI, KM/4.
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Pucynok 3.1-Ceuenue TpaHCIOPTHON BBIPAOOTKH MPSIMOYTOIbHO-CBOAYATON
dbopmbI TIpH 0E3pETHCOBOM TPAHCIIOPTE C HAOPHI3TOCTOHHOU KPETIhIO

lupuna BEIpaOOTKH B CBETY
B=a+A+b. (3,2)

Eciu Oopaiop y KaHaBKM OTCYTCTBYET, a BMECTO TpOTyapa HMEEeTCs
HEHIeX0IHasl JIOpPOXKKa, HE OrpaxkJeHHass OOpIIOpoM, M CKOpPOCTb JABM)KECHHUS
MaIIMHbI He npeBblmaeT 10 km/4, To UprUHa BEIpaOOTKU

B=a+d+b, (3.3)

rae  d - mmpuHA MaIuHBL, MM;

a - 3a00p MEX]y BBICTYMAIOIIEH YaCTbIO TPAHCIOPTHOIO CPENICTBA U

CTEHKOM BBIPAOOTKU CO CTOPOHBI IPOXO0/JIa JTIOAECH, MM;

b - 3a30p Mexmy BBICTYMAIOUICH YaCThIO TPAHCIIOPTHOTO CPENCTBA U

CTEHKOH BbIPaOOTKHU C TPOTHUBOIIOJIOXKHON CTOPOHBI JIFOACH, MM.

Eciu B BbIpaOOTKE HE MPEAYCMOTPEHO IMOCTOSHHOE HaXOXKIEHUE

JOJEH, TO MEeEeXOHass JOpPOXkKKa OTCYTCTBYET, IIMpPHUHA BBIPAOOTKU B

CBETY, B COOTBETCTBHH C PUCYHKOM 3.2, COCTaBUT

E=d+2b (3.4)
[[IupuHa BeIpaOOTKU MPU HATMYUU KPETU ONpeiesisieTcs o ¢popmysie
Bi= B+ 20 MM, (3,5)

rze 0 - TONIIUHA KPenu, IpUHUMAaeMasi pu pacyeTe, MM.
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Pucynok 3.2-CedeHue NOJIATaXHOW BBIPAOOTKM MPSMOYTOJIBHO-
CcBOJIYATON (OpMBI TP OE3pEIBLCOBOM TPAHCIIOPTE C HAOPHI3TOCTOHHOU

KpETbIO

Bricota kOpoOOBOTO CBOJA OMPENENSIOT B 3aBUCUMOCTH  OT
K03 duIEeHTa KPEIIOCTH TOPHBIX TTOpo/1 110 1mkajne M.M. IIpoToapskoHoBa.
JI71st MOHOTMTHOM OETOHHOM Kperu npu KoddpuimenTe kpenoctu f =

3+9



ho ==, (3.6)
s HaOpBI3rOCTOHHOM M aHKEpPHOM Kpermu M B BhIpabOTKax 0e3
yKperuieHus: npu <12,

ho == (3.7)
npu > 12,

ho =~ (3.8)

KpuBast TpexienTpoBoro (kopoOoBOro) cBoja oOpasyercss Tpems

ayramu: oce Boil R u n1Bymsa 60okoBbIMU T. Pamuychl cBo/ia B 3aBHCUMOCTH OT

€ro BBICOTHI IIPUBE JICHbI HUXeE (Tabnuna 3.1).

MuHMMasbHas BHICOTa BBIPAOOTKH 110 OCH B CBETY JOJDKHA OBITH HE MEHee
(pucynoxk 3.1):
Hc=h+e+dy My, (3.9)
rae  Om - AMaMeTp BEHTHISIIHOHHOMN TPYOBI, MM;
€ - MMHUMAJIbHBIN 3330p MEXJy HanOoJjee BBICTYIAIOLIEH YacTblo Ma
IIMHBI U KpoBJel BeipaboTku 500 MM (Tabnuna 3.2);
h- BeICOTa MaIIUHBI IO KAOWHE, MM.

Ta6nuna 3.1-Paguycel cBoja

Bricora cBoma B/3 B/4
Pamnyc oceBoii nyru R R=0,692B R=0,905B
Pannyc 60KoBOM TyTH T R=0,262B R=0,173B

BricoTta BepTI/IKaJIBHOﬁ CTCHKH OT YPOBHA MJOPOKHOI'O IIOKPBLITHA: IIPH
HaJIMYMKU OOPOKHOT'O ITOKPLITHA

h, = H. — hy MM, (3,10)
MPUA OTCYTCTBUH TIOPOKHOTO HOKPBHITUA

h, = h; = h Mmm. (3,11)
BricoTa BepTUKAIIBHOM CTEHKH CO CTOPOHBI TPOTyapa

h, = hy — hg MM, (3,12)

rae  hg - BeIcoTa Goptopa, paBHast 200-300 M.

[Ipy oTcyTCTBMHM TpoOTyapa BBICOTY BEpPTHKAJIbHOW CTEHKH N, He
onpeesisieM, B COOTBETCTBHH C PUCYHKOM 3.2.

BricoTa BepTHKaIBbHON CTEHKH OT MOYBBI BHIPAOOTKH:

h; = hy + h, MM, (3,13)

rae hy, - ToAIMHA JOPOKHOTO MOKPHITUS, MM.

[Imomanae TmOmepeyHOro CceueHHs BBIPaOOTKM B cBeTy (0e3 yuera
BO3BBIIICHUS TPOTYapa HaJl JOPOKHBIM MTOKPHITHEM ):

B

ITpu <12, hy = 3 Ses = B(h, +0,26B) m?,
(3,14)

IIpu f>12, h,
(3,15)

S., = B(hy + 0,175B) M2,

4



[IpoekTHas moMIa b CEUCHUS BEIPAOOTKH (BUEpHE):

Mpu f<12, ho == Sen = By (hs + 0,26B) v?,
(3,16)

Tlpu £>12, hy = % S., = By (hs + 0,175B) M2,
(3,17)

3aganus I NPAKTHYECKOH padoThI
CornacHo cBOEMYy BapHaHTy HEOOXOIUMO ONPEACIUTH (OPMBI U pa3zMepbl
CEUEHHUs TOPHOM BBIPAOOTKH, MOJIb3YSACh AaHHBIMU TaOmwmil 3.1-3.3 u pucyHKamu
3.1 u 3.2. Ilocye BBITIOTHEHUS BCEX PAcUETOB IMPUBECTH CXEMY CEUCHHS TOPHBIX
BBIPA0OTOK C TIOJIYYEHHBIMU pa3MepamHu.

Tabnuua 3.2-HopmaTuBHBIE OKA3aTENH

HanmenoBanue nokasarenein Pasmep, M

MakcumanbHOE pPAcCTOSHUE OT CHJICHbs MAaIMHKCTA IOIPY304HO-
JOCTAaBOYHOTO 00OpYIOBAaHHUS O HauOoJiee BHICTYMAIOUICH YacTH MPH €ro 13
JKCIUTyaTallud B YCIOBHUAX 3aKpEIUIEHHOM M YCTOWYMBOM KpOBIEH ’
BbIPa0OTKH
MuHHUMaNbHBIN 3a30p MeXay HauboJiee BHICTYIAIOIIEH YacTbi0 MallluHbI U e=05
KPOBJICH BBIPaOOTKH ’
MuHuManbHbll  3a30p MeXJ1y HaubOoiee  BBICTYNAMOIIEH  YacTbiO
TPAaHCHOPTHOTO CpPEACTBAa U CTEHKOW (Kpemblo) BHIPAOOTKH WU
pa3MEeLIEHHOM B BIPaOOTKH 000pY10BaHMUS:

- CO CTOPOHBI MPOXO/Ia JTFOACH a=1,2

-C TIPOTUBOIIOJIOKHOM CTOPOHBI b=0,5
MuHMMAaNBHBIHN 3230p CO CTOPOHBI CBOOOIHOTO MPOX0/1a JII0/IEeH MPU
YCTPOICTBE NMEIeXoAHON J0poKKHU BbicoToi 0,3M u mupuHoit 0,8m mim a=1,0
IIPYU YCTPOMCTBE HUII uepe3 25M
MuHuMaIbHBIE pa3Mepbl Pa3MHHOYHBIX HHIII:

BBICOTA 1.8

HIMpYHA 1,2

riyouHa 0,7
MuHMMaIBHBIA  3a30p MEXJAYy TPAaHCHOPTHBIM CPEACTBOM M CTEHKOH
BBIpaOOTKM MpPU MCKIIOYEHUH BO3MOXHOCTH HAXOXIEHHMS B ITHX
BbIpa0OTKax JIIO/IEH, IPU ABUKEHUU CO CKOPOCTHIO:

o 10xm/u b=0,5

6omnee 10xkm/u b=0,6
MuHuMabHas BbICOTa CBOOOJHOTO MPOXOJa MO BCel IMpPHUHE BBIPAOOTKH hy=18
OT IIOYBBI '
[ITupuHa MalIMHEI d
[[InprHa poe3xkel 4acT NMpU JBUKEHUN CO CKOPOCTHIO

10 10xkm/q A=d

oonee 10xkm/g A>d
Ymmpenue BoIpaOOTKH Ha MMOBOPOTAX 0,3-0,5
TonmuHa JOPOXKHOTO TIOKPBITUS B TPAHCIOPTHBIX BBIPAOOTKaX ¢ h-=0.3
WHTEHCHUBHOCTHIO ABMKEeHUs 10 100 equHUIl B CYyTKH U O60Jee e




Ta6nuna 3.3 - TunopazMepbl 1 MapKu MalluH

[Tapamerpsl TJ1-2 IIT- -3 IIT- TJ1-5 IIT- T1/1-8 IIT- 1-12 | IT-16
25 4 6 10

Ipysonompemnocts |5 | 55| 3 | 4 | 5 | g | 8 |10 | 12 16

b T '

Bhicora pastpyski | 15 |51 | 16 |224| 18 | 28 | 22 |325| 20 | 355

KOBIIIA, M

Buicora mo xadune | 545 | 21| 515 1519 | 204 | 212 25 | 25 | 265 | 265

MaKCHUMaJIbHasiA, M 2

Wupusa 132 [ 14| 17 | 18| 19 |236| 25 | 25| 28 | 28

(MakcuMalibHas ), M

IImomane

IIOTIEPEYHOI 0 i ) i ) i 9- 12- | 12- | Cepbiu | CBbim

CeYeHUs 57 |51 719 791 912 12 14 14 el4d eld

BHIPAOOTKH, M*

P:fgf‘;‘;ﬁg’:oe He | . | He |100| He | 150 | He |200| He | oo

5 S — 0oxe 175 0oxe - oone - oone - Oonee 600

gpM pTHP e 75 e 100 | 225 | 150 | 325 | €200 | 450 | 300

IIpumep BbINOJTHEHUS 3aJaHUS

Onpenenuth pa3Mepsbl U MJIOMIAb MOMEPEYHOr0 CEYSHUS] TPAHCTIOPTHOMN BBI
pabotku (pucyHok 3.1) ¢ nHTeHCHBHOCTHIO nBIKeHHST M0A3-6401-9585 mo 500
MalluH B CYTKM M CKOpocThio 20 km/4. BripaboTka NpsSMOYroJbHO-CBOIYATOU
dbopMbI, 3aKpernsieHa HaOphI3rOeTOHOM TOMHUHON 50 MM; KOA(DPUIIUEHT KPEernocTu
nopon f-15.

Pemienue

[To TexHuueckoit xapakrepuctuke MoA3-6401- 9585 wumeer mupuHy
d=2850 MM, BeIcOTY 10 KabuHe h-2680 MM, mmpuHy mpoduis mokpeimku c-430
MM.

B BwIpaboTke, mpemycMarpuBaeM JopokHOe mMokpbiTHe I THma oOmiei
oy HOM hp,=300 mMM. B BbIpaboTKE COOpy»)aeTcs TPOTyap BHICOTOM OT IMOYBHI
h,=500 MM (¢ Takum pacdeTom, uToObl 00pa3zoBajcs Gopatop BeicoToit 200-300
MM)

Co cropoHbl KaHaBKH OOpaIOp He mpeaycMmarpuBaeM, torma b-600 mwm
(pucynok 3.1)

[Iupuny npoesxent yactu onpeaenseM no Gopmyre 3.1

A=d+ 1,5C + 12v=2850 + 1,5 - 430 + 12 - 20 = 3735 mm.

[IIupuHy BBIpAaOOTKHU B CBETY C YYETOM CKOPOCTH JBHKCHUS

B=a+A+b= 800 +3735+600 = 5135 mmM.
[IIupuHy BBIpaOOTKYU MPH HATMIUH KPEITH
Bi=B+20=5135+2"50=5235 mm.
BricoTta kopoboBoro cBona mpu f>12
ho = B/4 = 5235/4=1310 mm




MuHuManbHas BbICOTa BBIPAOOTKHU MO OCH B CBETY JIOJKHA OBITh (PUCYHOK
3.1) He meHee

H.=h+e+d»=2680 + 500+600 = 3780 mm
BricoTa BepTUKaNbHOW CTEHKU OT YPOBHS JOPOKHOTO MOKPHITHUS

h1-H-ho=3780 - 1310 = 2470 mm.
BricoTa BepTUKAIIBHON CTEHKH CO CTOPOHBI TPOTyapa

h,=h-200 = 2470-200 = 2270 mm.
T.€. 3a30p a=800 MM OyzeT cobmoaaThes Ha BeicoTe 6osee 1800 mm.
BricoTa BepTHKaIbHOM CTEHKHU OT MOYBBI BHIPAOOTKH

hs=h; +h, =2470+ 300=2770 mm.
[lnomans momepedyHoro cedeHusi BbIpabOTKM B cBery (0e3 ydera

BO3BBILLICHUU TPOTyapa HaJl JOPOKHBIM MOKPBITHEM) ITpHU f>12
Ses = B(h2+0,175B) =5,135°(2,47 + 0,175°5,135) =17,3 M.
[IpoekTHas MI0IIA/lb CEUCHUS BEIPAOOTKH (BUEPHE)
S« —Bi(hs + 0,175B1) = 5,235(2,77 + 0,175 *5,235) = 19,3m2.

Paamycel oceBoii 1 60K0BOH IyT B cBeTy (ipu > 12):

R =0,905 B =0,905-5135 = 4650 mwm;

r=0,173-B=0,173-5135 = 890 mm.
BricoTa BbIpaOOTKH B TPOXOJKE (BUEPHE)

Ho=h3 + hy+ 3 =2770 + 1310 + 50 = 4130 mm.

BapuaHnTtsl 3aaHuid

3amaua |

Omnpenenuts pa3Mepbl U TUIOMIAIb TOMEPEUYHOTO CEYEHHs MTpeKa (PUCYHOK
3.1), ecnu TpaHCHOPTHUPOBAHUE TOPHOW Macchl mpousBoAuTcs MammHou [1T-6;
WHTEHCUBHOCTH
newkeHua 10 100 mammH B cyTku co ckopoctbto 10 10 xm/4. [lo BbIpaboTKe
BO3MOYKHO TIOCTOSIHHOE XOXACHHE JIIoAeH (MpeayCMOTPETh MNEIIEXOAHYI0 [0
poxKy). BeipaOoTka 3akperieHa aHKepHOW KpeIblo, BBICTYIAIOLIAs B BIPaOOTKY

yacTh aHkepa 8 = 50 wmm; koaddumuent kpermoctu f=10. Jumametp
BEHTWISILIUOHHOM TPyObI dyy=600 MM.
3agauya 2

Omnpenenuth pa3Mepsl U TUIONIAAb MOMEPEYHOTO CEYSHUS IITPeKa (PUCYHOK
3.1), ecnmm TpaHCIOPTUPOBAHUE TOPHOM Macchl Mpom3BojauTcs MarmuHou I1]1-2;
WHTEHCUBHOCTD ABIKEeHUS 10 100 mMamumH B CyTKH cO cKopocThio A0 10 km/4. Tlo
BBIPA0OTKE BO3MOXKHO TOCTOSSHHOE  XOXJEHHE Jrojied  (IpeaycMOoTpeTh
NenexXoqHyl0 J0 POXKY). BbipaOoTka 3akpersieHa aHKEpHOM  Kpemblo,
BBICTYIAOIIAas B BBIPAOOTKY 4acTh aHkepa 6=500 MM; ko3 PUIIMEHT KpernocTu
f=8. Inametp BeHTWISIIMOHHOU TPYOBI dm-500 MM.

3amaua 3

OnpenenuTs pa3Mepsl U UIONIAAL MTONMEPEYHOTO CEUCHUsI BHIPAOOTKH, €CIIU
TPAaHCIIOPTUPOBAHUE TOPHOM Macchl  mpow3BoguTcs  wmammHou — [1T-2,5;
MHTEHCUBHOCTh JBMXEHMs 10 100 MamuH B CyTKHM CO CKOPOCThIO 10 12 KMm/u.
BripaboTka 3a kperieHa HaOphI3rOETOHHON KPETblo, BRICTYIIAOMIAS B BEIPAOOTKY



yacTh aHkepa 6=50 MM; koadduiment kpenoctu f=15. JlnameTp BEeHTUISAIIMOHHON
TpyOsl dn=600 mm. B BpIpaboTKE HEOOXOAUMO MPEAYCMOTPETH MEMIEXOIHYIO
TOPOKKY (pucyHOK 3.1).

3anava 4

TpancmopTupoBaHne TOpPHOW Macchl ocymecTBisgercs wmammuaon [1]]-3.
HMuTeHCUBHOCTD ABMAKEHHS - S0 MalIMH B CYTKH CO CKOpocThio 12 kM/4. Tommuna
HaOpBI3rOETOHHOM Kpenu 0=25 MM npu koddduumente kpenoctu mopoxa f= 13.
JuameTrp BeHTWISIIMOHHOU TPYObI dy-500 mMm. OnpenenuTs pa3Mepsl U MIIOMIAIb
MOIIe PEYHOTO CEYCHUS BBIPAOOTKH (pUCYHOK 3.1).

3agaya 5

Onpenenuts pa3Mepsl U MJIOMIAIL MOMEPEYHOr0 CEYSHHS] TPAHCIIOPTHOM BBI
pabotku (pucyHok 3.1) ¢ uHTEeHCHUBHOCTBIO JBMKeHUST Mo0A3-6401-9585 no 100
MaliuH B CYTKH M CKOpOCTh 15 kM/4. Bripa®oTka mnpsiMOyroibHO-CBOIYATON
dbopmbl. 3akpersieHa HaOphI3roeToHOM ToJUHON 40 MM; KOA(DPUIIUEHT KPernocTr
nopon f=13. Jlmamerp BeHTWISLMOHHOW TpyObl dm-600 Mm. B BbeIpaboTke
COOpYy>KaeTcs TpoTyap BeicOTOU 200 MM.

3amaua 6

OnpenenuTs pa3Mepbl IUIOMIAAM TONEPEYHOr0 CEYEHHUs IOJBTaXHOTO
mTpeka, ecnu yOopka mopoasl mpousBoautTcs mammHou [1T-4 (pucynok 3.2).
BbIpaboTKy KpensT HaOpbI3rOETOHOM TOJIIMMHONW 6=50 MM, MPOXOAAT B MOPOJAX C
f=15. Cxopoctps nBuwxkeHus 10 10 KM/4, TOCTOSHHOE XOXKJICHHUE JIOJCH
WCKJIFOYEHO, UHTEHCUBHOCTh JIBM>KEHUs MaluH - 50 mamuH B cyTku. [{unamertp
BEHTWISILUOHHOU TpyOb! dy=500 MM.

3agaya 7

Onpenenuth pa3Mepsl U TUIOLAAb MONEPEUHOIO CEYEHUS IITpeKa (PUCYHOK
3.1), ecau TpaHCHOPTUPOBAHUE TOPHOM Macchl Mpou3BoAUTCS MamuHou I1J]-5;
WHTEHCUBHOCTh ABMWXEeHUS A0 100 MammH B CyTKM CO CKOPOCThIO 12 KM/4.
[upuna npoduiia nokpeiku c=430 mm.
[Io BbIpaOOTKE BO3MOXKHO IOCTOSIHHOE XOXKJEHUE JtoAe (MperycMOTpeTh
NEHIEXOAHYI0  JIOpOXKY). BbIpaboTka  3akperuieHa  aHKEpHOM  Kpemblo,
BBICTYyMarouas B BIpabOTKY yacTh aHkepa 0= 50 mMm; koapuuueHT kpenoctu f=1
5. AnameTp BEHTWISIIIMOHHON TPpyObl dm-600 MM.

3agaya &

PaccuutaTh pa3sMepsl MONEPEYHOTO CEUYECHMsI TPAHCIOPTHOW BBIPAOOTKH,
UMEIOIIEH TPSIMOYTOJILHO-CBOMUATYI0 (GOpMy U MPOXOJUMYIO B MOPOJAX C
f=8+10. BpripaboTka wuMeeT KOMOMHHPOBAHHYIO Kpemb (aHKEpHYIO C
HaOpe3roeToHoM TommuHOM 50 MMm). s yOOpkM MOpoAbl M TOCIEAYIOIIEro
TPAHCIIOPTUPOBAHUS TIO BBl PAa0OTKE NPUMEHSETCS IMOrPY304YHO-TPAHCIIOPTHAS
Mamunbl [1T-6 co ckopocThio 10 10 kM/4. UHTEeHCUBHOCTH nBukeHus 6osee 100
MalIuH B CyTKH. JluaMeTp BeHTUIAUUOHHOU TpyObI 600 MM.

3amaua 9



Paccuutars pa3Mepbl NONEPEYHOIO CEUYEHUS TPAHCIOPTHOM BBIPAOOTKH,
IpOXOAUMON B moponax ¢ koad¢uuumeHToM kpenoctu f-16. BripaboTka nmeer
OpsiIMO  YTOJbHO-cBoAuaTyo ¢opmy. s yOGopku TOpPOAbI TPHUMEHSAETCS
Norpy304HO-A0cTaBouHas mamuubl [1T-8, mupuna npoduns nmoxpsimku ¢=430
MM. aTeHCcHBHOCTH ABMKeHUs Oosiee 100 MammH B CyTKH CO CKOPOCTHIO 12 KM/4.
BripaboTka uMeeT HaOpBI3ATOCTOHHYIO Kpemb ToamuHou 25 M. [unametp
BEHTWISIIUOHHOM TPpyObI 500 MM.

KoHTpoJibHBIE BONPOCHI K 3alIUTE MPAKTHYECKO padoThI

1 Ot yero 3aBUCUT (opMa MONEPEUHOTO CEUEHUS TOPHBIX BBIPAOOTOK?

2 Kakue MHUHUMAaJbHBIE PACCTOSHUS MEXKIY aBTOMOOWJIBHBIM TPaHCIOPTOM

WIN pa3MEIIEHHOM B BBIpaOOTKE 000pYOBaHUN U CTEHKOW BbIPaOOTKU?

Kakue ¢popmbl monepeyHoro ce4eHus CymecTByOT?

Kakue Hanbonee pacnpocTpaHeHHbIE POPMBI CEUEHUS JIsl TOPU3OHTATBHBIX

BBIPaOOTOK?

5 Kakue THunoBsle (GOpMBI CEUEHUS CYIIECTBYIOT /I BEPTHKAJIBHBIX H
HAKJIOHHBIX BBIPAOOTOK?

6 Kakas meToanka pacdyera MonepeyHoro CEYeHNus TOPHBIX BBIPAOOTOK?

7 Kakue OCHOBHBIE 3JEMEHTHI MPAMOYTOJIbHO-CBOIYATON (POPMBI CEUEHHUS
BbIPaOOTKU?

8 Kakue ocHOBHBIE 3JIEMEHTHI TparneuueBUIHON (popMbl ceueHus?

9 B kakux ciayyasix npeaycMaTpUBAETCs JOPOKHOE MOKPBITUE U TPOTyap?

10 B kakux ciydasix onpeaesnsercs [UpuHa Mpoe3xen yactu?

B~ W



IIpakTnuyeckas padora Ne4
OIIPEJIEJIEHUE I'OJOBOM IMMTPOU3BOJUTEJIHOCTH PYJTHUKA
ens paGoTbl: HayunTh CTyAEHTOB MNPOU3BOAUTH pacCUeThl TOJOBOM,
MECSIYHOM, Cy TOYHOW U CMEHHOM ITPOU3BOUTEIBHOCTH PyAHUKA.

Teoperudeckne 0CHOBBI BBINOJIHEHUSI PA0OTHI

B mnpoekrax TOAOBYIO NPOW3BOAWUTENBHOCTH (T) pyOHMKA (IIAXThI) IO
TOPHBIM BO3MOKHOCTSIM C KOPPEKTHUPOBKOW MO I€J€CO00pa3HOMY CPOKY CITY>KOBI
pyIHUKA (IIaXThl) OMPEIEISIIOT 10 PopMyJie

A =BR,,/t (I-p)], (4.1)

rae  b-OanaHcoBble 3amackl pyabl, T;

t- cpok cirykObl, JIeT;
Rup - K03 pULIMEHT U3BIEUEHUS PYJHOTO 3a1aca;
p - KO3 pumeHT pa3zyOoKUBaHUS PYIbI.

[Ipumensiercs  1Ba  OCHOBHBIX  cmoco0a  ONpelesieHus  roJI0BOM
MIPOU3BOAUTEIIBHOCTH PYJHUKA (IIAXThI) 10 TOPHBIM BO3MOXKHOCTSIM:

- 10 CpeJHEl MHTEHCHUBHOCTH Pa3pa0O0TKH MECTOPOXKIEHUs (IIaXTHOTO I10
J151), U3MEPSEMOM TOA0BBIM MOHUKEHUEM OUYMCTHOMN BBIEMKHU:

- 10 ()POHTY OUYUCTHOM BBIEMKH (UHCIIO OJIOKOB U UX MPOU3BOJUTEIBHOCTH).

[IpuOnu>keHHBII METOJA ONpenesieHUusT TOAOBOKM MPOU3BOJIUTEIBLHOCTH
pyJHUKa (IIaXThl) MO TOAOBOMY IIOHMXEHHIO OYHMCTHON BBIEMKH MpH yrIJax
nasaeHus 6omnee 30 mpousBoaAT o popmyse

A=vSyR,,/(1-p), (4.2)

II€ V- CpeAaHee IOHW)KEHUE O4YMCTHOM BBIEMKHM IIO BCEW IUIOLIAAU

pyaHOTro (IIaXTHOTO) MOJIs, M/TO/I;
S-cpenHss pyAHas IJI0LAAb, M;
Y - CpemHss INIOTHOCTh PYIBL, T/M>,

CpenHee ro/l0BO€ TMOHW)XEHHME OYHMCTHOM BBIEMKHM YMEHBILIAETCA C
YBEJIUYEHHEM pPa3MEPOM IIAXTHOrO TMOJS W MOIIMHOCTH PYIHOTO Tela H
NOBBIIIAETCA € YBEJIWYEHHWEM yria MaJeHHs U 4YUCia OJAHOBPEMEHHO
pa3pabaThIBaEMBbIX ITAXKEH.

['onoBOE MOHMKEHNE OUUCTHOM BBIEMKH (M) ONPEIENSIOT U3 BbIPAKEHUSI.

D:DoKle (43)

IJI€ Vo- CPEIHEE TOJJOBOE IMMOHMKEHUE OUYMCTHOM BBIEMKH B 3aBHCUMOCTH OT
KJIACCa MIAXTHOTO ITOJISl M YKCJIA 3TaXEN B OJTHOBPEMEHHOM BBIEMKE,

K1 n K, - monpaBounble k03(pPUIMEHTH COOTBETCTBEHHO HAa MOUIHOCTH
PYJIHOTO TeJNa U yIroj €ro najaeHus.

3aganue

N3y4nTh OCHOBHBIC TEPMUHBI U TIOHATHUS 110 TeMe (KOHTPOJIbHBIE BOIIPOCHI).
['onoBas mpoU3BOUTENBLHOCTD MOA3€MHOTO PYHHUKA.

I"'omoBoe MOHIKEHNE OYNCTHOMN BBICMKH.

OuncTHasg BEIEMKA.

JInvHa pyIHOTO TEJa Mo MPOCTUPAHUIO.

MOIIHOCT pyAHOTO TENA.

O b wpNPEF



6 VYroa mageHus 3ajexen.

7 TInoTtHOCTB pyAbL.

8 Cucrema pa3paboTKH MECTOPOKICHUS.

9 KoadduiueHT u3BiaeueHus 3amacoB py/bl.
10 Koaddurment pa3zy0oxuBaHusl.

11 BeicoTa 3Taxa.

12 XunpHOE MECTOPOKICHUE

IIpumep

IIo MCXOOHBIM JaHHBIM I KOHKPETHBIX YCJIOBHM, ONPENCINUTH T'OAOBYIO
IIPOU3BOAMUTEIBHOCTD ITOJA3EMHOTO PYJHUKH 10 TOJOBOMY ITOHMKEHUIO OYMCTHOU
BBIEMKH, HA JKMJIBHOM MECTOPOXACHUM, NPU JUIMHE 10 npoctupanuio L=1200 M,
MOIITHOCTH M = 15 M, yrije najgeHun 3aiexu a = 60°, IIoTHOCTH pyabl Y= 3,3 T/M?,
cucTteMe pa3pabOTKU € MaraHu3MpOBAaHUEM pYJIbl, cpeaHeM KodhduimeHTe
u3BneueHusa pyasl Kp=0,15. OuucTtHbie paOOThl MPOEKTUPYIOTCS Ha HECKOJIBKO
JTanax.
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I Taacnse 3andsH

Pucynok 4.1 - Cxema 3anexu
Pemienue
1 Ilo Ttabmume 4.1 ompegensieM pa3Mep MECTOPOXKACHUSA, T.€. Kiacc
IaXTHOTO TOJISL.
B nanHOM 3aaHUM MECTOPOXKIEHUE MOKHO OTHECTH K OOJIBIITUM.

Tabnuma 4.1 —Pa3mep MeCcTOpOKISHHUS

JIJIMHA MIaXTHOTO ITOJISE TPH MOIIHOCTH PYAHOIO Tella
Koaccer Jlo 15 M >15 M
Heb6onpmme 500-600 o 300
Cpennue 600-1000 300-600
Bounbiiune 1000-1500 600-1000
Ouensp OoJIbIIIHE >1500 >1000

2 CpenHee rofoBoe IOHIKCHHE Vo OYHUCTHOM BBIEMKH Vo= 25 M H
nomnpaBoyHble K0P GUIIMEHTH Ha MOITHOCTH pyaHoro tena (K; = 1) u Ha yron
nananus pyaHoro tena (K,=1) npuaumarorcs mo tabmuiam 4.2 u 4.3.

Ta6muma 4.2 - CpeaHeroaoBoe MOHMKEHUE OUUCTHOW BRIEMKH




Knaccer Yucao pabounx dTaKen Vo
OueHnb OoJIbIINE 1;2 15;20
Bosnpmme 1;2 22:25
Cpennue 1;2 HECKOJIBKO 25:30:40
Heo6onpmme 1;2 HECKOJIBKO 30:45:60

Tabnuia 4.3-IlonpaBounbie K03)PHUIMEHTHI

MOMIHOCTB P.T. <5 5-15 15-25 >25
K 1,25 1 0,8 0,6

ym”;’f‘e“" 90 60 45 30
K> 1,2 1 0,9 0,8
Vo=25M.

3 Koapdumuent K, moxeT onpenensiTbCsi METOAOM UHTEPIOJISIINH.
4 PacueTHOE roJI0BO€ MOHMKEHHE OYMCTHON BBIEMKH OmpeaessieTcs no ¢hop

MyJIe:

V=V K1 Ko=2511=25m.

S IInowmaas pyIHOM 3aI€KHU COCTABIISIET:
S=L'm=1200-15= 18000 m?
6 ['omoBast MPOU3BOAUTEILHOCTD TIOI3EMHOTO PYAHUKA OMIPEACIACTCS 10

dbopmyie: Ar=

V-S¥y-Kyp _ 25-18000-3,3:0,9_

= 1572353

1-K,

1-0,15

[Tpunumaem Ar=1500000 1/rop.
BreimomHuTh pacdeTsl MO MHAWBHUIYAIbHBIM HCXOTHBIM JTaHHBIM TaOIUIIbI

4.4
Taomuna 4.4 - UcxoaHele JaHHbBIE
[Tokazarenu BapuaiTti

5 1 2 [ 3] 4567 8] 910
1. amema mo 700 | 800 | 900 | 1000 | 1100 | 1200 | 1300 | 1400 | 1500 | 1600
npoctupanuio (L, m)
2. MOUTHOCTb PYyAHOTO 2 4 7 9 13 115 13 9 7 4
tena (M, m)
3. yrox nanenms 85 | 80 | 75 | 70 | 65 | 60 | 55 | 50 | 45 | 40
3aeKu ()
;‘/-I\ZQ;OTHOCTBPYHI’I(V’ 22 | 25 | 27 29|31 |33 |29 |27 25| 22
5. cpenHuit
kooduureHt 0,95 | 0,90 | 0,85 | 0,80 | 0,85 | 0,90 | 0,95 | 0,90 | 0,85 | 0,80
W3BJICYCHHUS] Py AbI
(Kip)
6. Kooppumment 0,10 | 0,45 | 0,10 | 0,22 | 0,24 | 0,15 | 0,10 | 0,12 | 0,14 | 0,15
pazyooxuBanus (Kp)
7.4ucio
O/IHOBPEMEHHO 1 2 Heck | 1 2 |wmeck | 1 2 HECK 1
paboTaAIIMX dTAKEHN




KoHTpobHBIE BONIPOCHI

gaa b owpNPE-

Yro noxpazyMeBaeTcs Mo MOIIHOCTBIO MPEATIPUSITHS?
Kaxkue nBa cnoco0a onpeaeneHus roloBOM MOUTHOCTH ?

Kak onpeznensieTcs ronoBoe NOHMKEHUE OUUCTHON BHIEMKH ?
CKoJbKO pabOYMX CMEH B CYTKH Ha PyIHHUKE?

Ha3oBHUTE OCHOBHBIE 3JIEMEHTHI 3aJIEraHHs PyAHOrO TEJa.



IIpakTuuyeckas padbora NeS
JAEJEHHUE ITAXTHOTI'O IOJISA HA YACTHU
Ieap padorbl: HayuuTh CTyZIEHTOB INPOCTPAHCTBEHHO MBICIUTH B ILUIAHE
pac MOJIOKEHMS BU3YAJIBHBIX IPAHUL] IIAXTHOTO OJISI OI3EMHBIX YCIIOBHSIX.

Teoperuyeckne 0CHOBBI BBITIOJITHEHUSI PA0OTHI

s oOecrieueHus OTPaOOTKM 3aracoB IIAXTHOE TIOJ€ HE3aBHUCHMO OT
3aHMMAaeMOU MM IUJIONIa/IM, KaK MpaBWIIo, IEIAT Ha Oojiee MEIKHUe 9acTh - OJIOKH,
TOpH 30HTHI (CTYIIEHHW), KPBUIbS, MMAHETH, JTaXH, BBIEMOYHBIE IOJS, CTOJOBI,
MOJIOCHI U Ka MephbI (PUCYHOK 5.1).

T'opu30HT (CTyNEHb) - YacTh MIAXTHOTO IOJIsA, OJHON U3 TPaHMIl KOTOPOTO
0 TTaJICHUIO SIBIISICTCS TJIABHBIM TPAHCIIOPTHBIA IITPEK, @ BTOPOU - BEPXHSISA WIH
HWDKHSISI TPaHWIIA IIAXTHOTO TOJIA. BOKOBBIMH TpaHWIAMU TOPU30HTA CITy)KaT
TpaHUIlbl MIAXTHOTO MOJIS 0 MPOCTUPAHUIO (PUCYHOK 5.2).

A N H A

a — G GIokos; 6 — ¢ IoKawi;
I — caaerilfi; 2 = GCROMOZIEALNBITE
3 — gozdyxoomecdaig i, f — eo0adyroReoaon e CRIE0TE

Pucynok 5.1-JleneHue maxTHOTO MOJIs

Pucynok 5.2-Jlenenue maxTHOTO NOJIsl Ha KPBUIbSl U TOPU30HTHI

I — Gpenchepzossnl zoprzonn; 1 — yraounwi 2opezonm;
[ —emeon; 2= zaaenstli amyamannnit wmper; 3 - wypdh

TpaHCHOPTHBIM TOPM30HTOM  HA3bIBAIOT CHUCTEMY BCKPBIBAIOIIUX,
MOATOTABJIMBAIOIIMX BBIPA0OTOK W BBIPAOOTOK  OKOJIOCTBOJIBHOTO  JIBOPA,

PacCIONOKEHHBIX HA OJHOM YPOBHE M CIYKAIlMX ISl TPAHCHOPTHUPOBKU PYIbI K
CTBOJLY.



YacTh MIAXTHOTO TIOJSl, PACIOJOKEHHAs BBIIIE YPOBHS OTKATOYHOIO
TOPU30HTA, HA3BIBACTCS OpemMcOepeo8oll, HUKE - VKIOHHOLL.

Kpbl1oM Ha3bpIBalOT 4YacTh MIAXTHOTO IOJISI, PACIOJIOXKEHHYIO IO OJIHY
CTOPOHY OT BEPTHKAJIBHOM IIJIOCKOCTH, IPOBEICHHOM B KPECT MPOCTUPAHUS
PYIHOTO Tela W MPOXOMSIIEH Yepe3 BCKPBHIBAIOIIYIO BHIPAOOTKY (BEPTUKATHHBIN
WA HAKJIOHHBIN

CTBOJI, KaIllUTAJIbHBIA OpemcOepr wuiau YKJIOH). Kpbuibs 00BIYHO 0003HAYAIOT
JacTSAMH CBeTa (3amaJHoe, BOCTOUYHOE U Jp.).

Kak mpaBuipHO, mMIaxThl OTpabaTHIBAIOT IBYKPBUIbIC IIaXTHBIC TOJsA. B
cllydae YXYIIICHHUS TOPHO-TEOJIOTUYCCKUX YCJIOBHM  OKCIUTyaTallud  WIIH
HEPAIMOHAIILHOTO TUIAHUPOBAHUSI TOPHBIX pPabOT BO3HUKAIOT OHOKPHLIBIE
IITAXTHBIE TIOJIS.

B npotiecce pazneneHus maxTHOTO MOJISE HA YacTU (PUKCUPYETCS BApUAHT OT
pabOTKM IIAXTHOTO TIOJISI, KOTOPBIA OTpa’kaeT IMOCIEAOBATEIbHOCTh W CTEICHb
JIEJICHUST IIaXTHOTO TIOJII HAa 4YacTH. BapwaHT oTpaObOTKM IIAXTHOTO TIOJIS
bopMHpYETCS COYETAaHWEM BEPTUKAIBHBIX, TOPHU30HTAIBHBIX U HAKJIOHHBIX
pa3aensonux noBepxHocTeil (pucyHok 5.3). Hampaiienre oTpaOOTKH MIaAXTHOTO
MoJIST TIPW  PA3fCICHHH €ro MO0 HOpMajdd K HAIUIAaCTOBAHWIO W B IUIOCKOCTH
HaIJJaCTOBaHMWsS TMoOKa3zaHa Ha pucyHke 5.4. Kimaccudukamms cxem neneHus
IIAXTHOTO TOJISI HA YacTH NpuBeeHa B Tabmure S.1.

Pucynok 5.3-JleneHue maxTHOTO MOJIsl HA YaCTH MIOCKOCTSIMU

BJyok - yacTh MIAXTHOTO MOJs, XapaKTEpU3YIOLIasiCsl CaMOCTOATEIbHBIM
KOMIUIEKCOM TOPHBIX pPaOOT, BCKPBITas C IMOBEPXHOCTH BO3IyXOMOJAIOUIUM U
BO3JyXOOTBOJSIIUM  CTBOJIAMH,  HCIIOJIbB3YEMBIMH  JJII  CaMOCTOSITEIILHOTO
CEKI[MOHHOTO TPOBETPUBAHUS CBOMX BBIPAOOTOK, CITyCKa-TIOJbEMa JIIOJICH,
o0opynoBaHusi U marepuaiioB. Jjis OJ0KOB 00OpYyAyIOT OOUIMI TJIaBHBIA CTBOJ
JUTS BBIJAYM PYIbl M MOPOABL. TakuM oOpa3oM, OJIWH TPAHCIOPTHBIM TOPU3OHT
SIBIISIETCST OOIIMM JJTsI HECKOJIBKUX OJIOKOB.

[IIaxTHBIE TOJISA, MPEBBIMIAIONINE IO IPOCTHPAHUIO 6-8 KM. JIENIT Ha OJIOKH.
["'OpH30HTHI B MIAXTHOM TIOJI€, B 3aBUCUMOCTH OT T'€0JOTHYECKUX, TEXHUYECKUX H



HKOHOMHUYECKUX (DaKTOpPOB, HENAT Ha Oo0yiee MEJIKUME YacTU: 3T, IaHEeNH,
JUTHHHBIC CTOJIOBI, TT0 TIAJICHHUIO MJIM BOCCTAHMIO TIACTA.

JdTax - 4YacThb PYJHOTO Teja B IIAXTHOM IIOJie, TPAHWUIIAMU KOTOPOU IO
MaJICHUIO SIBJISIFOTCS IITPEKU OTKATOUHOW M BEHTUJISIIUOHHBIN, a M0 MPOCTUPAHUIO
- TPAHUIIbI IAXTHOTO TOJIS (PUCYHOK 5.4).

Paccrosane wmeny BepXHEM W HIDKHEM TpPAaHUIAMM STaKa HA3bIBAIOT
HAKJIOHHOW BBICOTOM 3Ta)ka, PaCCTOSIHUE MEXK]y 3TUMU T'PaHUIIAMU IO BEPTUKAIIN
- BepTUKab HOW BbicOTOM. [Ipum pa3paboTke MOIIHBIX pPYAHBIX TEl B
BEPTUKAIBHYIO BBICOTY NMpUHUMAIOT paBHOUM 80-100 M, 171 pyAHBIX T€JI TOHKUX U
cpeauux MourHocT - 100 130 M BepTUKadbHas BBHICOTA ATa)ka ONMPEICIIACTCS U3
BBIPAKEHUS

hs=h, sina,

rae  h, - HakJIoHHAs BBICOTA TaXKa, M;

a-yroJ najieHusi pyIHOro TeJia, rpaayc.

Tabnumna 5.1-Knaccudukaiys cxem eJIeHHs aXTHOTO MOJis Ha YacTH

PEBI[@JICHI/IC MAaxXTHOI'O ITOJII HA YaCTHU I'OPU30HTAJIbHBIMHU ITJIOCKOCTAMM

Cxema 0TpabOTKH \ OJTHOTOPU30HTHAS \ MHOTOTOPH30HTHAs
Pa3jerieHne NaxTHOTO MOJISI Ha YaCTH BEPTHUKAIBLHBIMH IIOCKOCTSIMU
CxeMa oTpabOTKH \ WMHauBH Ty anbHAs \ OJI0oYHAas
Pa3penenne 0JI0KOB M TOPU30HTOB HA YaCTH BEPTUKAIBHBIMHA U TOPU30HTAILHBIMU
IUIOCKOCTIMU
w w w w
s| 8| g | §| 8| §| g| 8
jan) +Q jan) +Q an ) an +Q
Cxema oTpaboTKH % 5 X 5 % 5 S 5
[av] [av] [as1 <
5 s S s g = = =
= = = ® =

Ak ==
,'J::!,E':-jr" { Smiam

— S =
i i e H.._

e o e

! — kanuma i ki e, I
xa (i r:uwu;m Keepuwaz; 2 = wypdh; 3 — erasnetit omranmousnii MR, 4 — RanmaThiibi
A JrER — g 7 r . - . - .
pescoepa; 5,6 - xodxu; 7 - amaxcunii OMEAMOUNBIT WIPER, & — Rapaitetuiibu mpes,
9 = dmaxcnuili senmuARipion i Lnpe

Pucynox 5.4-3TakHplii C11oco0 MOATOTOBKHU

BbiemouHoe moJie - 4acTh pyJHOTO Tella B MpelaesiaXx 3Taxka, pa3padoTka
KOTOPOM OCYUIIECTBIISIETCSI C MPUMEHEHUEM YYACTKOBBIX (IMPOMEKYTOUHBIX)
OpemcOeproB, CKaTOB WX KBEPIILIATOB.




BoiemouHbIi €TOI0 (Yy4acToOK) - 4acTh PYAHOIrO Teja IUlacTa B Mpenenax
BBIEMOYHOI'O MOJIsl, OTPAHUYEHHAS 10 MAJEHUI0 KOHBEHEPHBIM M BEHTUJISILIUOHHBIM
HITPEKaMHU, a 10 MPOCTUPAHUIO - TPAHULIAMH BBIEMOYHOTO ITOJIS.

OTaxHbIi cr1oco0 NOJATOTOBKHU IAXTHOTO IMOJISI IPUMEHSETCS, KaK IPaBuilo,
Ha HAaKJIOHHBIX, KPYTOHAKJIOHHBIX U KPYTBIX 3aJIETraHHSIX.

IManenabHbI crtoco0 moAroTOoBKU. Eciu pyaHOE TEI0 B mpeenax MmaxTHOTO
IIOJISI WJIA TOPU30HTA JIETIAT MO IPOCTUPAHUIO HA YYACTKHU, BBITSHYTHIC 110 MAJICHUIO
OT BEpXHEH TpaHUIlbl TOPU30HTA JI0 HIDKHEW (PUCYHOK 5.5), TO TakMe Y4YacCTHUK
HA3bIBAIOT MAHENISIMU, a CIIOCO0 MOATOTOBKU MIAXTHOTO IMOJIS - MaHEIbHBIMHU.

Ilaneap - 3TO 4YacTh PyAHOTO TEJIa B MPEAENaX IMIAXTHOTO IMOJS WIH TOpU
30HTa, OOCIyXHUBaeMasi CaMOCTOSITEJIbHBIM KOMIIJIEKCOM TOPU30HTAJIBHBIX WM
HAKJIOHHBIX TPAHCIOPTHBIX M BEHTWISALIMOHHBIX BbIPAaOOTOK. I'paHuIlaMu MaHenu
SABJISIFOTCS: 110 MAJICHUIO TPAHULIBI TOPU30HTA, IO MTPOCTUPAHUIO TPAHULIA IIAXTHOTO
MOJISI WJIM YCJIOBHBIE TpPaHULBl CMEXKHBIX IaHeled. Pasmep mnaHenu mo mpo
cTHpaHuio Haxonutcs B mpeaenax 1500-2500 m, a mo magenuro - 1000-1200 wm. Ilo
MaJICHUIO0 IUlacTa MaHeNW JeNsAT Ha 0oJiee MEJIKHE Y4YaCTKH, BBITSAHYTBIE IO
MIPOCTUPAHUIO, APYCHI.
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J= 1V — maneau; | = keepuiiaz: 2 — 200680et 6 OGO anper:;
I - nanersnni Gpevctiepz; 4, 5 — xodku; 6 — RapaLIeisnsi wmpek;
7 = KOWGCTEN BT RPVCHM T INIPeK, § — BERnieayuonu b Apycinttt simper; 9 « oo

Pucynok 5.5 — [Tanenpnetii crnocot noaroTosky
Apyc - 3TO yacTh pyJHOro Tena B Mpeaeiax IMaHeNIu, OTPpaHUYE€HHas 10
MaJeHUI0 BBICMOYHBIMHM IITPEKaMU (KOHBEHEPHBIM W BEHTHIIAIIMOHHBIM), a IIO
MIPOCTUPAHUIO - TPAHUIIAMH TTAHEJH.

[Topsimok oTpa®OTKK MIAXTHOTO TMOJIS TTOKa3aH Ha PUCYHKE 5.6
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Pucynox 5.6-Ilopsinok oTpabOTKH IAXTHOTO MO

Copep:kanue 1 NOPAIOK BbINOJHEHHUS PA0OTHI
CHavasia CTyZIEHTBI JOJKHBI O3HAKOMHUTBHCS C TEOPETUYECKMMHU OCHOBaMU
BBITIOJIHEHUS paboOThI, 3aTE€M M0 IJIaHAM TOPHBIX pabOT U3y4yaloT, HA KaKhe YacTu
pa3/elIeHO MIAXTHOE MO0JIE€, YCTAaHABIMBAIOT pPa3Mephbl U OCYIIECTBIISIIOT 3apPUCOBKY
OTJIETBLHBIX YaCTEH MIaXTHOTO MOJIA (10 YKa3aHUIO MPEIo aBaTes).

1 O3HaKOMUTBHCS C TPUMEPOM.
2 BrImoaHUTE 3aaHWe B COOTBETCTBHM C 3aJaHHBIM IIPETOJaBaTesieM BapH

aHTOM B TaOmmme 5.2, mpu 3TOM Tpadudueckas YacTh BBHINOJNHSACTCS B
macuraoe.

Tabnuna 5.2 - BapuanTsl 3aJaHU Ha BBINOJHEHUE PA0OTHI

ITOKA3aTeIb PAPHEHTEL
1 2 3 4 5 6 / 8 9
Pa3zmep maxTHOTO
MOJIsl, M
[To mpocTupanuo 6000 | 4000 | 8000 | 9000 | 4500 | 7000 | 5000 | 6000 | 5500
[To nmageHuro 2600 | 1900 | 3000 | 4000 | 2100 | 3100 | 1800 | 2000 | 2400

IT\gE?HOCTBPYHHOFO 231514 122108 14 |18 |16

VYron nageHus,
. 40 18 40 30 20 32 50 60 30
rpajaKC
HpnMeanne. ﬂOHOJ’IHI/ITCHBHBIC JTAHHBIC COO6IJ_[aIOTC$I II0CJIC O3HAKOMIJICHUS C IIJIAHOM

TOPHBIX paboT.




IIpumep. Paznennuts maxTHOE 1TOJIE HA YAaCTH C pa3MEPAMM 110 IIPOCTUPAHUIO
42 xm u no magenuro 1,8 kM. OOOCHOBaTH BO3MOJKHBEIE CIIOCOOBI JIEJIEHUS
IIaXTHOTO MOJS HAa YacTU W HAYEPTUTh MX CXEMbI JUISl CIEIYIOLIUX YCIOBUU:
yroJibHbId act 1,8 M, yron maaenust 6", monHocTh HaHOCOB 110 M. IIlaxTHOE
II0JIE Ha BOCTOKE OTPAHMYEHO TEXHUYECKOW IpaHuued ImaxTel «MupHas», a Ha
3amaje-IM3bIOHKTUBHBIM HApyIICHHEM aMIuuTyny H= 25 ™. ['paduueckas
VMHTEPIIPETALNs IpUMepa IPEeACTaBIECHA Ha PUCYHKeE 5,7.
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Pucynox 5.7-I'paduueckas maTEpIipeTaIys npumMmepa

KounTpoJsbHbIe BONPOCHI

1 Yro Takoe maxTHOE mnojie?

2 Ilepeuncnutre OCHOBHBIE TOPHO-TEOJOTHUYECKHME M TOPHOTEXHUYECKHE
(bakTophl, BIUSAIONIME HA CIIOCOOBI JIEJICHHUS IIaXTHOTO MOJIS.

3 Ha kakme OCHOBHBICE YaCTH JAETUTCS IIAXTHOE IIOJIE MO NAJACHUIO H
MIPOCTUPAHUIO?

4 Yrto Takoe OpemcOeproBasi M YKJIOHHASI YaCTH IIAXTHOTO TOJIs?



IIpakTuuyeckas padbora Ne6

BbBIBOP MECTA 3AJIOKEHUA OCHOBHBIX BCKPBIBAIOLIIUX
BBIPABOTOK

Hean padorsl: HayunTbcs BEIOMPATh CXEMY BCKPBITHS U MECTO 3aJI0KEHHUS
[JIABHOT'O CTBOJIA 10 UCXOIHBIM JTAHHBIM.

Teopernyeckne 0CHOBBI BbINOJHEHHUSI Pa00ThI

Pa3paboTka m1000r0 pPYIHOTO MECTOPOXKICHUS, KAaK M  yTOJBHOTO,
CKJIQJIBIBAETCS U3 TE€X CTAJIUN: BCKPBITUSA, IOATOTOBKU U OYUCTHON BBIEMKH.

BcekpeiTue MMeEET LENbl0 OTKPBITh JTOCTYH C IOBEPXHOCTH 3€MIIH K
MECTOPOXKICHUIO WJIM YacTH €ro IOCPEJICTBOM TOPHBIX BBIPAOOTOK, KOTOpPHIE
Ha3bIBalOTCS BCKpbIBaOIIMMU. [lo 3TM BbIpaboTKaM B mpouecce pa3paboTKH
TPAaHCHOPTUPYIOTCS  AOOBITYIO pydy WIA TOPOAY, JAOCTaBIIAIOT JIIOAEH,
o0opyoBaHuE, MaTepHallbl, IPOBETPUBAIOTCS MOA3EMHBIE BbIPAOOTKH, MOABOIAT
ANEKTPOIHEPTHIO, CKAThI BO3AYX M BOAy Uil OypeHus u T.a. K BCKpbIBalOIIMM
BBIPAaOOTKAM OTHOCSITCS IIAXTHBIE CTBOJIbI, IITOJIbHH, KBEPIIUIATH.

PynHoe mecropoxaenue st JOOBIYM IMOJIE3HBIX MCKOMAEMBIX MOJ3EMHBIM
COCOOOM MOXET OBITh BCKPBITO IIAXTHBIM CTBOJIOM WM IUTONbHEH. LIlaxTHbIe
CTBOJIBI U IITOJIbHU HA3bIBAIOTCS IIABHBIMH BbIPAOOTKAMU BCKPBITHS B OTIUYHE OT
BTOPOCTENIEHHBIX BBIPAOOTOK, UMEIOIIMX TO € Ha3BaHHWE (KBEpLUIArd, Ie3€HKH,
YKJIOHBI U TIp.), HO IPUMEHSEMBIX HE IIPU BCEX CUCTEMaX pa3paboTKu.

CriocoObl BCKpBITUSL KpaliHE MHOTrOOOpa3Hbl, OHU Ppa3IUYaAIOTCS MEXIY
co00i 10 CIeAyOIUM IpU3HAKAM:

- POy TJIABHBIX BCKPBIBAIOIIUX BHIPAOOTOK;

- UX PACITOJIOKEHHUI0 COBMECTHO 3aJIETAIOIINX PYIHBIX TET MECTOPOKICHHUS.

[To pony mpuMEHSEMBIX TJIABHBIX BBIPAOOTOK MOXKHO BBIJIETUTH OCHOBHBIE
BapUaHThI BCKPBITHSI OJJHOM U3 TJIABHBIX BHIPAOOTOK:

- BEpTUKAJIbHBIM CTBOJIOM, HAKJIIOHHBIM CTBOJIOM HJIM IUTOJIbHEW;

- KOMOMHUPOBaHHbIE BapUaHThl BCKPBITHS, KOTJa BEPXHSAA YaCTh 3aJICKHU
BCKPBIBAIOTCSI HECKOJIBKUMH TJIABHBIMU BbIPAOOTKaMH: BEPTUKAIBHBIMU (OJIHUM
WM HECKOJbKHMH) CTBOJIOM C TOBEPXHOCTSMH JO OIPEAEIIEHHOIO TOPU30HTA,
3aTEM CJIENbIMU CTBOJIAMHU (BEPTUKAJIbHBIMU WJIA HAKJIOHHBIMHU).

[To pacnonoXkeHHIO IrIaBHBIX BHIPAOOTOK BCKPBITHSI OTHOCUTENBHO PYIHOTO
TEeNa pas3InyaroT:

- BCKPBITHE TJIABHBIMU BHIPAOOTKaMU, MPOBEJICHHBIMU TI0 PY/IE;

- BCKpBITHE I10 IyCTOH MOPOJIE B JIeKayeM, BUCSIUeM OOKax WM Ha (iiaHre.

IIpy BCKpBITUM PYIOHBIX MECTOPOXKIEHUI KpPOME TJIABHOTO IMOABEMHOIO
CTBOJIAa WJM IUTOJIbHU, KaK IPaBWJIO, 3aKJIaJbIBAIOT €IIE€ U BCIIOMOTAaTEJbHBIC
CTBOJIbI, IIyp(]bI, IITOJIBHU U JIPYyTUE€ BBIPAOOTKH, KOTOpPHIE CIyX,aT B KauecTBeE
BTOPOTO (3amacHOro) BbIXOAa Ha AHEBHYIO MOBEPXHOCTh, TPEOYEMOro MpaBUIIAMU
0€30MacHOCTH BEeIEHUs TOPHBIX PadoT;

- JUI1 BEHTWISIUMU - [0 HUM CBEXHUH BO3AYyX IIOCTYNMAeT B IMOJ3EMHbIE
BbIPAOOTKHU WJIU BBIXOAUT HA MIOBEPXHOCTh OTPAOOTAaHHBIN BO3AYX;



- CITyCKa U NoabeMa pabourx, MaTepraioB U 000pyJOBaHUsI, KOT'1a TJIaBHBIM
CTBOJI HE 00€CTIeUUBAET 3TUX (PYHKIIMIA;

- TOJrOTOBKHM HIDKEJICKAIIMX TOPU30HTOB (dTaxel) mpu OOJIbIIOM
MIPOCTUPAHUH WM OOJIBIIION MOIITHOCTH MECTOPOKICHHIA,

- CIOYyCKa 3aKJaJKd, KpENeKHbIX MaTEepUalioB WIM NOJbEMa YacTH
100BIBa€MOM PyABI U TOPOIBI.

Haubonee wacto mnpuMeHsSEMBbIi CMOCOO BCKPBITHUS MECTOPOXKICHUS -
BEPTUKAJIBHBIM IIAXTHBIM CTBOJIOM (OOIIMM WJIM HECKOJIBKHUMH), 3aJI0KEHHBIM B
JexxayeM OOKy pyIHOTO Tejla BHE TpaHMIl 30HBI CIABMXKEHMs nopoxa. Haumbonee
OpUMEHUM Npu yrie najaeHus Oonee 40°. JJOCTOMHCTBOM SIBISIETCSI OTCYTCTBUE
LEIMKOB, B KOTOPBIX KOHCEPBUPYIOTCS 3HAUUTEIIBHBIE 3aI1aChl Pybl.

BckpbiTie BepTHKaIbHBIM CTBOJIOM, PAaCHOJIOKEHHBIM B BUCAYEM OOKY, BHE
I'PAaHMUIL 30HBI CIBWKEHHUS MTOPOJ, OTIIMYAETCS 3HAYUTEIbHOW JUIMHON KBEPIIATOB;
MPUMEHSETCS, KOTJa HET BO3MOXHOCTH 3aJI0KUTh CTBOJI IIAXTHI B JIekKa4eM OOKY
(3aCTPOCHHOCTh TOBEPXHOCTH, TPYAHOCTh TOJABEACHHS KEJIE3HOJOPOKHOTO
MOABE3AHOIO MyTH U T.I1.).

BcekppiTe BEPTUKANBHBIM — IIAXTHBIM  CTBOJIOM 10 MECTOPOKICHHIO
MPUMEHSETCA PEIKO, TaK KaK 3TO CBS3aHO C OCTABJICEHUEM OXPAHHBIX LEIUKOB. K
ATON cxeme MpuOerarT MNP TMOJOTOM MaJICHUH, MAJIOW MOIIHOCTA U OOJIBIION
JUTMHE 3aJIEKU.

BCkppITHE BEpPTHKAJIbHBIMHM IIAXTHBIMH CTBOJIAMM, PACIOJOKEHHBIMU Ha
(iaHre MecTOpOXKJEHUS, MMEET MPEUMYLIECTBO B CPAaBHUTEIBHO HEOOJIBIION
JUIMHE KBEpILIaroB W He TpeOyeTcs OCTaBJICHUS OXPAaHHOTO LeNHKa IpH
3QJI0KEHUM CTBOJIA BHE TPAHUIl 30HBI CABW)KEHHUS IIOPOJ, OJHAKO CTOMMOCTH
IOJI36MHON OTKAaTKH OBbIBA€T OTHOCUTENBHO BBbICOKas. Takas cxema MOXKET OBbITbh
UCIIOJIb30BaHA TIPH  pa3pabOTKe MECTOPOXKICHMM HEOOJbIIoN JIMHBL (0T
HECKOJIbKMX COTEH METPOB 710 KUJIOMETPA).

CnocoObl BCKPBITHSI BEPTUKAIbHBIMUA IIAXTHBIMU CTBOJIAMHU TOKa3aHbl Ha
pucyHke 6.1.

BekppiTe  HAaKJIOHHBIM — IIAXTHBIM ~ CTBOJIOM,  PAcCHOJIOKEHHBIM 10
MECTOPOXKACHUIO, TPEOYET OCTaBICHUS PYyJAHOIO OXPAHHOTO LIENMKA; MPUMEHSIETCS
peaxo. BCKpbITHE HAKJIOHHBIM IIAXTHBIM CTBOJIOM, PAaCMOJIOKEHHBIM B JIeKayeM
OOKy MeCTOpOXACHHUS, UMeeT HauOousblilee pacnpocTpaHeHue. [Ipu 3ToM cTBON
3aKJIa/bIBAIOT BHE 30HBI CABWKEHUS MOPOJ IPHU YIJe MaJeHUs MECTOPOXKICHHUS
meHee 45°..50°. Ha ¢nanre MecTOpOXACHHsS HAKJIOHHBIM IIAXTHBIM CTBOJ
pacnoyiararoT B TaKUX K€ ClOydasX, KaK M BEpPTUKAJIBHBIA CTBOJ, HO IpHU
3HAYNUTEIBHOM CKIOHEHUMM pPyJHOro Tena. HakIoHHBIA CTBOJI  IPOXOIAT
MapajuIeIbHO 3aJI€XKH, €CIIU YTOJ €€ NaJeHUs] MEHbIIE yIila CABUKEHUS MTOPOJ, WIH
napajyuieIbHO MOBEPXHOCTU CABMXKEHHUS, €CIIM OHa 0oJiee TI0JI0Ta, YEM 3aJI€Kb.

MuHUMaNbHOE PACCTOSTHUE JI0 CTBOJIA OT JIesKayero OoKa MECTOPOXKIECHUS -
15..20 m. IlogpeM pyAbl MO HAKIOHHOMY CTBOJIy OCYIIECTBJISETCS C IMOMOUIBIO
NOJIBEMHBIX €MKOCTeW (KJIeTKH, BaroHETKH, CKHUIbI) WIM KoHBeiepa. Ilpu
KOHBEMEpHOM TMOABbEME Yyrod HakJIoHa cTBojia cocTaBiser 15..20° d9TOOBI
n30exaTh CKaTbIBaHUS KYCKOB py/bl. B HacTosiiee BpemMsi Ha HEKOTOPBIX PyIHHUKAX



KOHBEWEphI MPUMEHSIOTCS B CTBOJIAX C yIJIOM HaKJIOHBI 6osiee 20°. pazpaboTaHbl U
YCIEIIHO MTPUMEHSIIOTCS] BEPTUKAIbHBIE KOHBEUEPHI.
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@, 6 — BCKPBITHC BEPTHKATBHBIM CTBO/IOM B JekaueM GOKY; 6 — BCKPBITHE HAKIIOHHBIM CTBOJIOM B
neKaueM GOKY; T — BCKPLITHE BEPTHKTBHLIM CTBOIOM Ha (IaHre MCCTOPOXKACHHA; O — BCKPBI-
THC BCPTHKATBHBIM CTBOJIOM B BHCAUCM GOKY; € — BCKPBITHE BEPTHKAJIBHBIM CTBOZIOM, NCpece-
KAIOUIHM MECTOPOXICHHE; JC — BCKPHITHE CTBOJIOM € [IOBEPXHOCTH H CJICTIHIM CTBOOM HA IUIYOH-
He; 7 — HAaHOCHL; 2 — PY/NOE Te/10; 3 — [VIABHBI CTBO/ INAXTH! (BEPTHKAILHBL); 4 — riIaBHbIi
CTBOJI LIAXTH! (HAKJIOHHBII); 5 — CEMOi CTBOJ LWAXTHY; § ~— rPaHuLa 30HbI CABHKEHHA MTOPOJL HIH
OXPAHHOrO NENKA; 7 — BCLOMOATe/bHBI CTROM WAXTHY, § — wrronbHs; ¥ — xksepuuiary; /0
— pyaocnyck; / f— cacnoii ¢rson

PucyHnok 6.1-CxeMbl BCKPBITHS pyAHBIX MECTOPOKICHUMA
CnocoObl BCKpBITHS Ha HAKJIOHHBIMHM IIAXTHBIMH CTBOJAMH IOKa3aHbl Ha
pUcyHKe 6.2.

a — no Mecmopoxcoentno; § — e aexcavem Goxy; B — na duanze MECHIOPONCOEH WS

Pucynok 6.2 - BckpbiTHe MECTOPOXKICHNI HAKIOHHBIM IAXTHBIM CTBOJIOM



Korma mectopoxaeHrne mpocTHpaeTcss Ha OOJbIIyI0 TIyOuHY, OOBIYHBIC
CIIOCOOBI BCKPBITHSI HEPEIAKO HE NAIOT YIOBIETBOPHUTEIBHOTO PEHICHUS; B ITUX
CIIydasix MpruOeraroT K KOMOMHUPOBAHHBIM CIIOCO0AM BCKPBITHSI.

Korma mepBoHauaipHO BCKPBIBAIOT CTBOJIAMH C TIOBEPXHOCTH, a 3aTeM Ha
ryOWHE CJENbIMU CTBOJAMH, HauOoJiee IIUPOKO PACHPOCTPAHEHBI CIEAYIOLIHE
BapUAHTHI BCKPBITHS:

- BCKPBITHE IaXTHBIM CTBOJIOM (BEPTHKAJIBHBIM WM HAKJIOHHBIM) C
MOBEPXHOCTH U CJICTBIM Ha TIIyOuHe (PUCYHOK 6.3);

- BCKpPBITHE INTOJIbHEH W TIAXTHBIM CTBOJIOM, MPH 3TOM BEPXHSSA YacTh
MECTOPOXKACHHUS BCKPBIBACTCS IMITOJIBHEH, @ HIKHSS - CICTIHIM IIaXTHBIM CTBOJIOM
(pucyHoK 6.4).

Paspes no npocTHPandio

e G Ol | SO

Pucynox 6.3-CriocoObl BCKpBITHSI BEPTUKAIBHBIM IIIAXTHBIM CTBOJIOM C
MOBEPXHOCTH U CJICTIHIM Ha TITyOnHe
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1-maxTHEIN CICIOM CTBOJI; 2-IIaXTHBINA CTBOJI

Pucynok 6.4 - BCkpbITHE HITOIBHENW U CTBOJIOM HIAXTHI

B 3aBucumocTM OT yria maaeHus, UIMHBI TIO0 TMAAeHUI0 W TIIyOWHBI
paclpoCTpaHEHUSI MECTOPOKICHHE MOXKET OBIThb  BCKPBHITO OJHUM  WJIH
HECKOJBKHUMH ropH 30HTaMHu (3Taxkamu) BeicoToit oT 30 g0 150 M u Oosee.



Eciu MecTopoxaeHue pa3padaTbiBalOT HECKOJIBKUMHU TOPU30OHTAMH, TO
KOKIbII WX HUX BCKPBIBAIOT KBEpLLIAroM, MPOWJIEHHBIM OT  CTBOJA.
TpancnopTUpoBaHHE MO KBEpILIaraM, Kak MpaBUiI0, OCYIIECTBISETCS ¢ OMOIIBIO
ANEKTPOBO30B. [[1s meperpy3kd pyJbl H3 BaroHETOK B CKHUIIBI Y CTBOJIOB
000pyayIOT APOOHIIBHO-NIEPETPY30UHbIE Y3JIbl. J{I1 COKpallleHHusl UX YHCclia Pyay C
HECKOJIbKMX F'OPU30HTOB MEPEIyCKAIOT M0 KalMTaIbHOMY PYJOCIYCKY y CTBOJIA HA
OJIMH FOPU30HT, C KOTOPOTO
€€ TMOJHMMAIOT Ha IIOBEPXHOCTh IIOCJIE IPEABAPUTEIBHOIO IOA3EMHOIO
npobnenus. WHorna il yMEHbLIEHMs] 3aTpaT Ha TPAHCHOPT PYJIOCIYCKU
IPOBOAAT BOJM3U PYAHOrO Tela U PyLy TPAHCHOPTHPYIOT K CTBOJIY TOJBKO IO
OJTHOMY (HMKHEMY) FOPU30HTY. DTOT TOPU30HT HA3bIBACTCS KOHYEHMPAYUOHHBIM,
a OCTAIIBHBIE - npomedicymounsvimu. 1Ipy Beljade pyasl B BarOHETKax 110 CTBOJIAM B
KJIETSX MOJIbEM OCYIIECTBISAIOT ¢ KAXKJIOTO TOPU30HTA.

BcekppiTie MITONBHEH NPUMEHSIETCSl MPU TOPUCTOM penbede MECTHOCTH.
[ITONBHSA MOMXKET MPOXOJUTHCA MO MECTOPOKACHUIO WIIM BKPECT MPOCTUPAHUS B
BUCSIYEM UJIH JIe’)KayeM OOKY MECTOPOKICHUS.

OCHOBHBIMHM CIIOCOOAMH BCKPBITHS PYJHBIX MECTOPOXKIACHUN SIBISIOTCA
(pucyHok 6.10.) BCKpbITHE BEPTUKAJIbHBIM CTBOJIOM IIAXThl B JieKadueM OOKY
MECTOPOKACHUS U BCKPBITHE ILITOJIBHEM.

Pexxe mpuMeHsIIOTCS CaeAyoIIee CriocOObl BCKPBITHS:
— HAKJIOHHBIM CTBOJIOM, NPONACHHBIM IO PyJA€ WIM HAa HE3HAYUTEIBHOM

PacCTOSIHUY OT PYJIHOTO TENa;

— BEPTHUKAJIbHBIM CTBOJIOM, PACIIOJIOKEHHBIM Ha (PJIaHTe MECTOPOXKICHHUS;
— BEPTHUKAJIbHBIM CTBOJIOM B BUCAYEM OOKY MECTOPOKICHUS;

— BEPTHUKAJIbHBIM CTBOJIOM, IIEPECEKAIOIINM MECTOPOKICHUE;

— KOMOWHHPOBAHHBIE CIIOCOOBI.

IIpy BCKpBITMM CTBOJAMHU IIaXT KBEPLLIATH MPOXOAATCS B KaXIOM 3Taxe
WJIM OJJMH KBepLUIar Ha HECKOJIbKO ATaXkel (rpynnoBble KBEPILIATH).

IHopsigok BeIMOIHEHHSI PadOTHI

[Tocne o3HaKOMJIEHUS C TEOPETUYECKUMH OCHOBAMH BBITIOJIHEHHUSI PaOOTHI
CTYJICHThl B JA0OPATOPHBIX YCJIOBHUSAX HM3Y4YalOT MECTO 3aJIOKEHHS TJIABHOTO
CTBOJIA C UCIOJIb30BAHUEM IIJIAHOB TOPHBIX pabOT, MAKETOB U IJIAKATOB.

Ha ocHoBaHMM UCXOAHBIX JaHHBIX (BBIAAIOTCA  WHIWBHUAYaAJIbHO
Mpero/iaBaTesieM) CTYACHThI OCYIIECTBISIOT PAacue€T M BBIYEPUMBAIOT CXEMY
BBIOOpA MECTa 3aJI0KEHHUS CTBOJIA.

KoHTpoJibHBIE BONIPOCHI

1 Ha3zoBuTe OCHOBHBIE TOPHO-TEOJIOTHYECKUE (PAKTOPHI, BIUSIONIME HAa BBIOOP
MeCTa 3aJ105KEHUS TJIABHOTO CTBOJIA.

Ha3oBuTe riaBHble BCKPHIBAIOLINE BEIPAOOTKH.

KakoBbI TOCTOMHCTBA BCKPBITUS IITOJIBHEN?

4 Korga npuMeHst0TCSI KOMOMHUPOBAHHBIE CXEMbI BCKPBITHS ?

w N



IIpakTuyeckasi padbora Ne7
BbIBOP CITOCOBA BCKPbBITUS

Hear padorel: KoHcTpynpoBaHue mjis 3aJaHHBIX TOPHO-T€OJOTUYECKHUX
YCJIOBUM BO3MOXKHBIX BAPUAHTOB BCKPBITHSI IIIAXTHBIX MOJICH

Teopernueckne 0CHOBBI BHINOJHEHNsI pad0ThI

Bri6op cnoco0a BCKPBITHS MECTOPOXKACHHS (IIaXTHOTO TOJISI) CBOAMTCS K
OTIPENICJICHUIO THUTA, YUCJIa, MECTa 3aJI0KEHHUs, (POPMBI M TLIOIIAJAN MONEPEYHOTO
CEUCHHUS BCKPBIBAIOIIUX BHIPAOOTOK B 3aBUCHUMOCTH OT TOPHO-TCOJIOTHYECKHUX
YCIOBUM MECTOPOXKJICHHUS, YPOBHS Pa3BUTHUA TEXHUKHU M DKOHOMHUYECKHX
MoKa3aTeJeH.

[Tpu mpOeKTHUPOBAaHUN TOPHOPYIHBIX MPEITPUATHI CIIOCOO BCKPBITHS MECTO
POKIIEHUST BHIOMPAIOT METOJOM BapHAHTOB HAa OCHOBE TEXHHUKO-3KOHOMHUYECKOTO
CpPaBHEHUS UX B CIICIYIOIIEM TOPSIKE:

— HaMEYarT TEXHUYECKH BO3MOXKHBIC BApUAHTHI BCKPBITHS MECTOPOK/ICHHUS;

— W3 HAMEYCHHBIX BapHAHTOB OCTABIISIOT ABA-TPH JIYUIIUX;

— 1O OTOOpaHHBIM BapHaHTaM OMPEICIAIOT O00BEMBl TOPHO-KATUTATBHBIX
paboT M IKCIUTyaTaIlMOHHBIC PACXObl, 3aBUCSIINE OT CITOCO0a BCKPHITHA,

TIPY 3TOM OJIMHAKOBBIC 3aTPATHI M PACXOJIbI HCKIIOYAIOT U3 PacyeTa;

— €CIId BapHWaHTBl PKOHOMHYECKH PABHOIIEHHBI, TO OKOHYATEIBHBIA BBHIOOD
crioco0a BCKPHITHS IPOU3BOMAT C YIETOM TEXHUYECKUM (DaKTOPOB.

[Ipy TEXHHKO-2KOHOMHUYECKOM CpPaBHEHHWHM BapHAHTOB I10 YKPYIMHEHHBIM
MOKa3aTeiIM MECTO 3aJI0KEHHS BCKPBIBAIOIIMX BBHIPAOOTOK, BBICOTA 3Taka WIIU
IIMPUHA TTaHENIH, TIOTePU U pa3yOoKMBaHUE PYAbl IPUHUMAIOTCS OPUEHTUPOBOYHO
Ha OCHOBE T'OPHO-TE€OJIOTMYECKON XapaKTEPUCTHKH MECTOPOXIACHUS M MPAKTHKU
pa3pabOTKH aHAJIOTUYHBIX MECTOPOKICHUM, OPHUEHTUPOBOYHBIMH SIBIISIIOTCS U
MIPUHAMAEMbIC CTOMMOCTHBIC MTOKA3aTEIIH.

HanbGonee SKOHOMHUYHBIM BapHAHTOM BCKPBITHS CUHMTAIOTCS TOT, IIPHU
yAeNbHBIE IPUBEACHHBIC 3aTPAThI Oy IyT MUHUMAILHBIMH, KOTOPOM.

KanuranbHble 3aTpaThl, QHHAHCUPOBAHUE KOTOPHIX OCYIIICCTBIISICTCS 3a CUET
CPEIICTB KaTUTAIBHOTO CTPOUTEIIBCTBA, PA3/ICIISAIOT Ha MIEPBOHAYAIBHBIC U 3aTPATHI
Oynmymmx netr. IlepBoHauanmpHBIC 3aTpaThl - 3aTpaThl, CBSI3aHHBIC CO
CTPOUTEILCTBOM pPYyIHWKA (IIaXThI) IO CAA4YM €Tr0 B JKCIUTyartanmuio. K HuM
OTHOCSAT CTPOUTEIBCTBO 3IaHUA W COOPYKEHUH HAa TOBEPXHOCTH, IMPOXOAKY
CTBOJIOB, INTOJIEH, OKOJOCTBOJIbHBIX JBOPOB, IIPOBEJACHHWE KBEPIILIAroB,
COOPY’)KEHHE TPUEMHBIX TUIOMIAIOK, KAMUTAIBHBIX PYIOCIYCKOB, OYHKEpOB H
MOA3EMHBIX JPOOHIIOK.

K 3arpatam Oynmymmx JeT 3aTparbl, KOTOpPHIE MPOU3BOIST B TMEPUOJ
SKCIUTyaTay pyaHuKa (yriyOka CTBOJIOB, COOPYKEHHUE OKOJIOCTBOJIBHBIX JBOPOB,
MPOBEICHUE KBEPIUIArOB W JPYTUX KalUTadbHBIX BBIPAOOTOK Ha HOBBIX
TOPU30HTAX).

Tak kak mepBOHAYaNbHBIC KalUTaJIbHBIC 3aTpaThl 10 CPAaBHUBACMBIM
BapuHaHTaM BCKPBITHS MOTYT 3HAUWUTEIBHO OTJIMYATHCS 1O BEIWYUHE, a 3aTPaThl



OyAayumx JIeT MOTYT MPOW3BOIUTHCS B pa3sHOE BpeMs TOCIE MycKa pyIHUKA B
AKCIUTyaTaIfio, TO MPU CPAaBHEHWH BAPUAHTOB BCKPBITHS 3aTPAThl JOJIKHBI OBIThH
CBEJICHBI K OJHOMY W TOMY € Tepuody. Takme 3aTpaTbl Ha3bIBAIOTCS
JTMCKOHTHUPOBAHHBIMH.

Jlist ynoOcTBa TEXHUKO-IKOHOMUYECKOTO CPaBHEHHUS 3aTPaThl MPHBOIAT K
MOMEHTY Cllayu pyJHUKA B dKCIuTyaTaruio. [IpuBeneHHbIe KamuTaabHbIC 3aTPAThI
(py0.) B mepuo CTpOUTENLCTBA PYJJHUKA ONPEAeIstoT o ¢popmyiie 7.1.

Knp.n = Kn(l + EH.H)tcmpIZ, (71)
I'me Ky-nmepBoHavanbHbIe KallUTaIbHBIC 3aTPaThl, PyO.;
Exn - 01 - HopMmatuBHbIH  KO3(PGUIMEHT  MPUBEACHUS

Pa3HOBPEMEHHBIX 3aTpaT;
Temp - IPOJIOJIKUTENBHOCTh CTPOUTENBCTBA PYIHUKA, JIET.

[IpuBeneHHBIC KanmUTaNbHBIE 3aTpathl (py0.) OyIymux JIeT, T.e. B MEPUOJ
AKCIUTyaTalluy pyaHUKA

Kn6p = K6(t + EH.I‘I)l/Z' (7!2)

I'me Ks - 3arpaThl, KoTOpble OYyIyT MPOU3BOAMUTHCS uUepe3 t JEeT MOocie
C/laud pYJIHUKA B DKCIUTYaTallNIo;

t - mepuo MpuBEEHUS KaUTAIbHBIX 3aTpaT (MEepUo, OTACISIONTUN

BpEMsI BJIOKEHHMSI 3aTpaT OT MOMEHTA C/Iaud PYJIHUKA B DKCIUTYaTallUIo).

K oskcmimyaTaniioHHBIM — pacxojlaM, YYUTBIBAEMBIX TMPU  CpPaBHEHUU
BAPUAHTOB, OTHOCATCS PacXo/Jbl Ha TOMAJIEPXKAHUE W PEMOHT KalUTAIbHBIX
BBIPAaOOTOK, TPAHCIOPTUPOBAHUE TIOJE3HOTO MCKONAEMOI0 Ha IOBEPXHOCTD,
BOJOOTJIMB, BEHTUJISILIUIO U JP.

VYienbHble CyMMapHble MpUBEIEHHBbIE 3aTpaThl (py0.) MO BapuaHTy
BCKPBITHS ONPENEIIAIOT 10 hopMmyJie

a=E,(K,+Kg)/[A+ (K, + Kg+ 3)/B], (7.3)
I'me Eu- 0,15 HopmatuBHbIN KOdhPUIHEHT 3PPEKTUBHOCTH KATUTAIBHBIX
BJIOKCHU;
A-rojioBasi MPOU3BOIUTEIILHOCTh PYJHUKA, T,
b-6anancoBble 3amacsl MECTOPOKACHHUS, T;
D - cymMa BCeX 3KCIUTyaTallMOHHBIX PacXoJ0B 3a MEPHOJl OTPAOOTKU

MECTOPOXICHHUS, pYO.

[IpuaMas BO BHUMaHHE TOCTOBEPHOCTh UCXOIHBIX JAHHBIX, TPHHITHIX 110
YKPYITHEHHBIM IOKa3aTeJIeM, MOTPEIIHOCTh MOJACYETa NPH METOJIE€ BAPUAHTOB HE
npesbimaet 10%.

O6o03Ha4YMM yJielbHbIE CYMMapHbIe (MMPUBEICHHBIE) 3aTPAThl IO BAPUAHTOM
yepe3 a; M ap, mnpuueM az>a; (1, 2 - WHIOCKCHI CPaBHUBAEMbIX BapHUaHTOB).
BapuaHTbI MOKHO CUATATh SKOHOMUYECKU PAaBHOIICHHBIMH, €CITU

(az-a1)/(azt+ap) <0,1. (7.4)

JIJisi maNbHEWIIMX PacuyeToB MPUHUMAEM CIEIYIoNMe O0O3HAYeHHs: m -
rOpU30HTaJIbHAs MOIIHOCTh PYAHOIO Tela, M: & - yroji ero najeHus, rpaayc; L -
JUTMHA PYJHOTO TeJjla MO MpOoCTUpaHuio, M; Le,- mnunHa Onoka, m; H - rimyOuna
pa3zpaboTku MectopoxnaeHus, M; H, - mommHocte HaHocoB, M; H, - riaybuna
pa3paboTKu MecTo poxKaeHusi (0e3 ydera MOIIHOCTHM HAHOCOB), M; L. maiuHa



ctBosna, M; Ly - nomna Idtonbau, M; h - rmyOuHa cTBOJa HUXKE MOCHEIHETO
BCKPBITOTO TOPWU30HTA, M; [} - Yros HakJIOHAa OCHOBHOTO CTBOJa, rpamyc; H,-
BBICOTA 3TaXKa, M; N - YUCJIO dTAXKEH B PyTHOM Teje (MECTOPOXKICHUN); Ny - YUCIIO
STakel IPU BCKPBITHYU IPYIIOBBIMU KBEPUIIATaMH; Y - INIOTHOCTh PyAbL, T/M°; b -
OamaHCOBBIE 3amackl pPyAbl MECTOPOXKACHHS, T; D - KOJMYECTBO PYJIbI,
n00bIBaeMOM U3 MeCTOpoXAeHUs, T; b, — OanmaHcoBwIe 3amackl pyasl B dTaxe, T; { -
MPOJIOJDKATEILHOCTh OTPAOOTKH MECTOPOXACHUS (IIaxTHOTO Touist), JeT; i,
MPOJIOJKUTEIBHOCTh OTPA0OTKHU ATaxa, JIeT; Agy - TOJ0Bask MPOU3BOIUTEIBHOCTD
6ioka, T; S. - IIONmaAb MOIEPEYHOr0 CEUYEHUs CTBoNa, M Vo U Uy - 0OBEMBI
OKOJIOCTBOJIbHBIX ~BBIPAa0OOTOK COOTBETCTBEHHO Ha TIJaBHOM OTKaTOYHOM U
IIPOMEKYTOIHOM TOPH30HTaxX, M>; V, — 00BbEM KalHTAIBHBIX BEIPAOOTOK IO Py/Ie
(Ha BCEM MECTOPOXKAEHHH), M>; p - K0dpHIMEnT pasybokuBanus pymasl; Kip -
KO3((HUIMEHT M3BIEYEHUsT PyIbl; Kype - 3aTpaThl Ha MPOXOAKY CTBOJA, py6/m3;
Kopm - 3aTpaThl Ha MPOXOAKY WITONBHH, PyO/M>; Kupo. - 3aTpaThl Ha MPOXOIKY
OKOJIO CTBOJIBHBIX BBIPAOOTOK, pPyO/M>; Kppx - 3aTpaThl Ha IPOBEIEHHE
KBEpIUIaroB, pyo/M; Kpoyc- TOIOBBIC 3aTpaThl Ha MOJACPKAHUE CTBOMA, PYO/M; Kpoxx
- TONOBBIC 3aTpaThl Ha TMOAJCpPXKAHUE KBEpIUIaroB, pyo/m; Si - IIIOMAIh
MOTICPEYHOTO CEUCHUS KBEpIIara Ha TJIABHOM OTKaTOYHOM TOPHU30HTE, M?; Ly -
CpEIHSsI JJTMHA KBEPILIAroB IJIaBHBIX OTKATOYHBIX TOPU30HTOB, M; L. nx - cpemansis
JUTMHA TPAHCTIOPTUPOBKH PYIbI HA TIOBEPXHOCTH, M; Ly - TIMHA ITOMRHU, M; L -
CpelHssl JJIMHA TPOMEXYTOYHBIX TOPHU3OHTOB, M; Lcnyx - cpemHsis naiauHa
TPAaHCIOPTUPOBKUA PyAbl HA TOBEPXHOCTH, M; L, - JIIuHA MWTONBHU, M; lcx -
CpenmHsisl JUIMHA MPOMEKYTOYHBIX TOPU3OHTOB, M; K, 3aTpaThl Ha TOA3CMHYIO
TPaHCIOPTUPOBKY PyIbl, pyO/(T-M); ky - 3aTpaThl Ha TPAHCIIOPTUPOBKY PYAbI MO
BepTUKamu, pyo/(T-m); Ry - 3arparhl, npuxojsiuecss Ha 1 T pyasl mpu Hamope,
paBHoM 1 M, py0.; Co - maHoBasi cebecToMMOCTh 1 T pynbl, 10OBIBaeMOW U3
OYHCTHBIX 3a00€B, 3a BEIYETOM 3aTpaT Ha aMOPTU3AIIUU BBIPAOOTOK, PYO.

dopMyna ISl ONpENENICHHWS BAapUAHTOB BCKPBITHS  MECTOPOXKICHHUS
MIPUBECHBI HUKE.

banancoBsie 3anacel py bl

b =LHpmy wiu V = LH,m. (7.5)
KonuyecTBo 100bIBa€MOM Py /IbI
D = BRyy/ (1-p). (7.6)
Hucmo sTaxeil B IaXTHOM MOJIE
n = (H-Hu)/H, = Hy/H.. (7.7)
[TpoaomKUTENBHOCTh OTPAOOTKH MECTOPOXKACHUS (IITaXTHOTO TIOJIST)
t = D/A wmm t = Bk p/[A (1-p)]. (7.8)
[IpoaomKUTETbHOCTh OTPAOOTKHU dTaxKa
t, = t/n wm t, = baky p/[A (1-p)]. (7.9)
Kanuranbneie 3atpaThl (py0.) Ha MPOBEACHUE:
CrBoua
Mop c=Knp.cSe (H+N)/sin B; (7.10)
[ITonpaM
Kup.u — Kip.uSw L (7.11)

KBCpHIJIaroB OCHOBHEBIX T'OPHU30HTOB



KHp.K.O = ka.KSK LK n/nl; (712)

KBCPIJIAroB IMPOMCIKYTOYHBIX TOPHU30HTOB

Kl‘[p.l(.n = ka.KSKIK (nl'l)/nl; (713)
OKOJIOCTBOJIBHBIX BBIpa6OTOK OCHOBHBIX I'OPU30HTOB
Knp.o.o = knp.ovon/nl; (714)
OKOJIOCTBOJIBHBIX BLIpa6OTOK IMPOMCIKYTOUYHBIX TOPU30OHTOB
I<Hp.o.n = knp.ooo n(nl'l)/nl- (715)

3arpartsl (py0.) Ha moJAepIKaAHUE:
HaKJIOHHOTO CTBOJIa

Onone = Knoxct [Hu +h+ni/H, (n/n1 +1)/2] sin B; (7.16)
BEPTUKAJIIBHOIO CTBOJIA
Onone = Knoxet [He +h+n1/H, (n/ny +1)/2]; (7.17)
KBEPIILIArOB OCHOBHBIX OTKATOYHBIX TOPU30HTOB
Onon.o = KnoxeLex [N/(N1 + 1)]t5; (7.18)
KBEPIIUIAroB IPOMEXKYTOYHBIX TOPU30HTOB
9H0H.K.H = 2noz[.1< lC.K [n/nl(n'l)]ta; (719)
[ITpekos
31101:[.1(.11 = 2kno;[.1.umt3. (720)

3atpartsl (py0.) HA TPAaHCIIOPTUPOBAHUU PYIbI:
110 KBEpLIaram

Don = KonDLcx; (7.21)
Ha IOBEPXHOCTH

Oonx = KonxDLenx- (722)
OKCIUTyaTallMOHHBIE 3aTPaThl HAa TPAHCIOPTUPOBAHUE PYyAbl IO CTBONY,

pyo/(T-M)
9n= koD [Hy +h1 +H, (n +n4)/2]; (7.23)

rjae h) - BeicoTa nojibeMa HUKeE TOCJIETHETO BCKPHITOTO TOPU30HTA.
3aTparsl HA BOOOOTIIMB, IPUXOIAIINUXCA HA | T pyAbl Ipu Harope, paBHOM 1

35 = KsD [Hy+H, (n/ny)/2]. (7.24)
Bo3menienue 3arpat (py0.) OT HOMyTHOTO AOOBITOM PYJbl IPHU BCKPBITHH
CTOPOXKEHUS
Coos = Covk.p'Y, (725)
rae Ykp - o0bemMa KanuTallbHbIX BEIPa0OTOK, MPOBEACHHBIX 110 pY/IE.

Ipumep. Onpenenuth cnocod BCKPBITHS (PUCYHOK 7.1) TpH ClieIyrOnIux
YCJIOBHSIX: MOITHOCTh TOPHU30OHTAIIBHO 3aJIETarollero pyaHoro tema m = 20 Mg
pasmepsl ero B tiade 600-400 m; mpoekTHas rimyomHa paspaborku H= 310 wm;
IJIOTHOCTH Pyl ¥ = 3 T/M>; K03(Q(ULUEHT KPENOCTH HAIEraloIMX MOPOJ1 MKade
npod. M.M. TlporogssikonoBa f = 10; xo3ddurmeHT u3BIeYeHUS pyasl Ky, =
0,95, pazyboxuBanus p = 0,1; yroa caBuxeHus Hajeraromux mnopog ¢ = 70°%
rojioBasi MPOU3BOAUTENLHOCTh pyaHuka A = 0,5 MiaH. T; K0dPduIUeHT
adexTrnBHOCTH KanuTaidoBioxenuit E,=0,15.
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Pucynox 7.1-CxeMsbl K BEIOOPY c110C00a BCKPBITHUSI MECTOPOKICHUS

Pemenue

JIJIst BCKPBITHSL MECTOPOXACHUS MOTYT OBbITh HPUMEHEHBI CIIETYIOIINe
BApUAHTHI: BCKPBITUS BEPTUKAIBHBIM CTBOJIOM; HAKJIOHHBIM CTBOJIOM C
TPAHCIIOPTUPOBAHUEM
pyAbl CaMOXOJHBIM OOOPYJIOBAHMEM M HAKJIOHHBIM CTBOJIOM, O0OpPYJIOBaHHBIM
KoHBerepoM. Ilpu 3amaHHONM TONOBOM IPOU3BOJWUTENIBHOCTH IPUMEHEHUE
KOHBeHepa MpU TPaHCIOPTUPOBAHUU PYIbl HEIEIeCOO0pa3HO, MO3ITOMY s
TEXHUKO-3KOHOMUYECKOTO CPaBHEHUSI OCTABJISIEM BapUaHTHI 1 U 2.

I[Ipy wux cpaBHeHMM 3aTpaThl Ha MPOBEACHUE U  IKCIUTyaTalUIo
BCIIOMOTATENIbHBIX CTBOJIOB, Ha BOJOOTIMB, TaK KaK OHHM OJIMHAKOBHIE HE
YUUTHIBAIIH.

ITo hbopmyne 7.5 onpenensem 6aTaHCOBBIE 3aIachl PyIbl

b =600-400-20-3 = 14,4 mnH T.

KonuuectBo 100BITON pyabl HAX0AUM 110 popmyJie7.6

D =14,4-0,95/(1-0,1) = 15,2 miH T.

[TpoaomKUTENbHOCTh OTPAOOTKH MECTOPOXKACHUS 110 hopmyie 7.8

t=15,2/0,5 = 30 ner.

OrnpenensieM KanmuTalbHbBIC 3aTPATHI 110 CPABHUBAEMBIM BapHaHTaM.

[lonepeunble  ceyeHUsT  BCKpBIBAIOUIMX  BBIpAOOTOK W oObema
OKOJIOCTBOJIBHBIX JIBOPOB TMPUHUMAEM THUIIOBHIMH B COOTBETCTBHU C TOJOBOM
MIPOU3BOJUTEIILHOCTRIO  PYJIHWKA, HA3HAUYCHUEM BBIPAOOTOK H  TMPHUHSATHIX
CIIOCOOOM TPaHCIIOPTUPOBAHUS PY/IBI.

3arpaThl Ha MPOBEACHUE KANMUTAIBHBIX BHIPAOOTOK MPUBEACHBI B TAOJIHIIE
7.1.

CtouMocCTh 000pyI0BaHMSI TIPU TPAHCIIOPTUPOBAHUU PYAbI HA IOBEPXHOCTD
npu Bapuante 1 coctaBnset 250 Toic. pyO., pu Bapuante 2 - 65,6 ThIC. pyo.

Uucnao aBTOCAMOCBAJIOB [IJIsi TPAHCIOPTUPOBAHUS PYAbl MO TMOJ3EMHBIM
BBIpaOOTKaM JIJIs1 BapyuaHTa 2 omnpezaeseM o hopmyiie:

N = ARyepRu (3-300A.,), (7.26)
rae  Rue=1,15 - Kod(ppurmeHT HEPaBHOMEPHOCTH paboTHI
aBTOCaMOCBAJIOB;
Ru=1,2-k03¢bHHIIeHT HHBEHTAPHOCTH;
3-4ynciio paboYnx CMEH B CYTKH;
300 - yucno pabouymnx qHEH B TOMY;
Ay - CMEHHAS TIPOU3BOIUTEIIBHOCTh aBTOCAMOCBAIA, T.



rac
cM);

A =

Lo/ (2L mp),
€M - CMEHHBIC MPOOET aBTOCaMOCBaja (1Mo JaHHBIM MPAKTHKHU /cM = 60

4 -5 -Tpy3010Jb€MHOCTh aBTOCAMOCBAJA, T

Lmp = 1,95 - nnuHa TpaHCHOPTUPOBAHHUS, KM.
Acy =60-5/(2:1,95) =77 m

N, = 500000-1,15-1,2/(3-300-77) = 10.

C y4eToM KanuTaJIbHBIX 3aTpaT Ha MoapeMHoe obopyaoBanue (250000 pyo6.)
s Bapuanta 1 oOmiue 3atpatbl coctaBisitoT 930475 py6. Jns Bapumanta 2 (B
pabote 10 aBTOCaMOCBaJIOB) KamuTajbHBIE 3aTpaThl cocTaBisAlOT 65600 pyo., a
obmrue - 1630250 py6.

3aTtpaThl Ha MOAJAEp)KaHHWE BBIPAOOTOK W TPAHCHOPTUPOBAHUE PYIbl Ha
HOBEPXHOCTD JJIsl CPABHUBAEMbIX BAPHAHTOB MTPHUBEICHBI HIXKE.

(7.27)

["of0BBIE 3aTpaThl HA MOIEPIKAHUE, PYO/M: BapuanTt 1 | BapuanTt 2
- CTBOJIA 25 20

- KBepIIara 20 -
3arpaThl Ha TPAHCIIOPTHPOBAHKE PY/IbI:

- 110 BEPTUKAILHOMY CTBOJTY, py0/(T-M) 0,0004 -

- 110 TOJI3EMHBIM BBIpabOTKaM, pyo/(T-m) 0,0007 -

- 110 HAKJIOHHOMY CTBOJTY, py0o/M - 0,113

Tabnuna 7.1 - 3atpaThl Ha MPOBEICHNUE KATUTAIBHBIX BEIPA0OTOK

[Tmomane 3aTparsl Ha
Yucno nonepevyHoro | Jlimana, | OO6beM, | IpOBEICHUE
BbIpabOTKa 3
BbIPaOOTOK CEYEHUs M M BBIPaOOTOK,
BUEpHE, M° pyo.
Bapuanr |
CtBOJ 1 25,5 330 8415 546975
OKOJIOCTBOJIbHBIN 1 i ] 1400 63000
JIBOD
Ksepuuiar 1 9,4 250 2350 70500
Bapuant 2
CtBOJ 1 19,8 1950 38610 1544400
OKOJIOCTBOJIbHBIN 1 i i 450 20250
JIBOP
3aTpaThl HA TPAHCIIOPTUPOBAHUE PY/AbI 10 HAKIIOHHOMY CTBOJIy OIMpEAEIsieM
o gpopmyiie
Ra = lew(c1t¢2)/(1000A ) +C3/ Ay, (7.28)
rae Ly - CMEHHBIN Mpober aBTocaMocBaia, KM;

Ay - CMEHHAs! TPOU3BOAUTEIILHOCTH OJTHOTO aBTOCAMOCBAJA;
c1 Kod(dduimeHT 3aTpar Ha OOCTY>KHBAaHUE M PEMOHT aBTOMAIIIWH,

pyo.;




C2 - TO )K€, Ha TOPIOYe-CMa30YHbIC MaTePHAIIBL, PYO.;
C3 - 3apaboTHas miarta modepa 3a cMeHy. pyo.
JIJ1st aBTOCAaMOCBAJIOB TPY30IOJBEMHOCTEIO 5 T;
c1 = 67 py0.; c2=27.; c3 = 3,2 py0.
R, = 60(67+27)/(1000 77)+3,2/77 = 0,113 py0/T.
JlaHHBIE TIO BHJIAaM 3aTpar JUIsl CpaBHHBAaeMBIX BAapHWAHTOB IPUBEICHBHI B
Tabnure 7.1
PaccmatpuBaemasi 3amaga 1Mo BBIOOPY CIOCO0a BCKPBITUS SBIISIIOTCS
CTaTHUCTUYCCKOM, TaK KaK KaXKIbIi U3 CPABHUBACMBIX BAPUAHTOB XapaKTEPU3YETCsI
HAIMYUEM TOJBKO TIEPBOHAYAIBHBIX KANWTAIBHBIX 3aTpaT, IOCTOSHCTBOM
©KETOJIHBIX JKCIUTYyaTaIlMOHHBIX pPAacXOJIOB, OJWHAKOBBIM CPOKOM  CITY>KOBI
pyIHUKA.
OnTuManbHBI  BapHaHT OMNpeAensieM [0 MHUHUMAIbHBIM  YACIbHBIM
CyMMapHBIM 3aTpaTam 1o Gpopmyiie
(Ex/A)/K+/(K+D2)/B-min, (7.29)
rne K wu D-kanuranbHBIC U 3KCILUTyaTallMOHHBIC 3aTpaThl, pyo.
OO01mye 3aTpathl M0 BapHAHTaM BCKPBITHS TPUBEICHBI HIKE

Bapwuasnr 1 Bapuant 2
KanuraneHbie 3aTpaTsl, pyo. 930475 1630250
OKcIuTyaTalmOHHBIE 3aTPaThl, pyo. 2669900 2887600
VY nenpHBIE CyMMapHbI€ 3aTpaThl, pyo/T 0,529 0,803

[TonydenHsie 3HaUEHUA a1 U a1 CpaBHUBaEM 110 Gopmyiie 7.4
(0,803-0,529): (0,803+0,529) = 0,206.
CrnenoBarelibHO, CpaBHUBAaeMbIE BapHaHThl HE paBHOIEHHBI. [IpuHHMaeM
BApUAHT BCKPBITHS MECTOPOXKIEHUSI BEPTUKAIBLHBIM CTBOJIOM, TaK KakK y/CJIbHBIC
CyMMapHbIE 3aTpaThl y HETO MEHBIIIE.

Tabmuua 7.2 — CBognasg Tabiaua

Bupasl 3atpar dopmyna Pacuer Ba;I;%TH’

Bapuanm 1

Ilognepxanue cTBoNa Kionclct 25-330-30 248500

ITognepxanue KkBepuuiara KronxLxts 20-250-30 150000

Tparicriopripoatiite pyas 1o Ko.nLkD 0,00007-250-15,2-10° 266000

KBepIIIary

TpancriopripoBatie pypi 1o 0,0004-330-15,2-10° 2006400

BEPTUKAJIBHOMY CTBOJIY

Hroro 2669900
Bapuanm 2

[lognepxanue cTBOIA Kromclct 20-1950-30 1170000

TpancriopTupoBanye py st 1o KaD 0,113-15,2-10° 1717600

HAaKJIOHHOMY CTBOJY é ' ’

Hroro 2887600




3agauya 1 BpiOpatrh crnoco0 BCKpPBITHS BEPTUKAIBHBIM MM HAKJIOHHBIM

CTBOJIOM IIPH YCJIOBHUSAX, IPUBEJCHHBIX B Tabnuie 7.3

Tabmuua 7.3 — cxonable JaHHbIE K 3a1aue 1

BapHaHThI

[TapameTpsl 1 5 3 Z 5

MONIHOCTh PYIHOTO TEIa, M 5 8 10 12 15
JUtnHa pyJTHOTO TeJia 1Mo MPOCTHPAHHIO, M 1200 | 1000 | 800 800 600

Yron nageHus, rpaayc 45 40 30 10 0
[TpoekTHas riryOuHa pa3padOTKU MECTOPOXKIACHHUS, M 330 580 600 300 200

MOIIHOCTE HACOCOB, M 30 30 50 8 5

[110THOCTB PY/IbI, T/M3 2,8 3 3,2 2,8 3
KoadduimenT u3BieueHus 0,95 0,9 0,92 0,85 0,9
Koaddurment pazyboxuBanus 0,08 | 0,012 | 0,01 0,06 0,05
["o1oBasi MPOU3BOAUTENBHOCTD PYAHUKA, THIC. T. 400 400 800 500 300

3agauya 2 BrpiOpath cnoco0 BCKPBITHS 3STaXKHBIMU
IITOJBHEHN IS YCIOBH, MPUBEICHHBIX B Ta0uIe 7.4

Taomuna 7.4 — UcxonHble JaHHBIE K 3aj1aye 2

WIM KalluTaJlbHOM

[Tapamerpsl BapUanTyl

1 2 3 4 5
MoIHOCTh PYJIHOTO TENa, M 5 10 | 15 | 20 | 30
Yron nageHust pyIHOro, rpagyc 85 80 | 75 | 70 | 65
JIMMHHA pyIHOTO TeJa MO MPOCTUPAHUIO, M 1000 | 800 | 600 | 500 | 500
[IpoexTHas BbICOTa p33pa60TKI/IVM€CT0p0>KI[eHI/I}I 300 | 350 | 400 | 450 | 500
(OT TOpU30HTA BEHTWISIIMOHHOM ITOJIEHA), M
[110THOCTB PyJbI, T/M> 30 [ 3,230 28]| 28
KoadurmenT n3pnedeHms 0,95 {0,96| 0,9 [0,95|0,95
KoaddunmenT pazyboxuBaHus 0,08 0,1 0,1 0,08]0,08
["o/10Bast NpOU3BOAUTEIBLHOCTh PYIHUKA, THIC. T 400 | 500 | 500 | 600 | 800
JIMMHHAa BepXHEW ITONbHU, M 100 | 100 | 240 | 260 | 300
Cpennuii yroj HakJIoHa KOCOTopa K TOPU30HTY, 50 | 60 | 60 | 55 | 65
rpagyc

KounTpoJsbHBIe BONIPOCHI

1 HazoBure GpakTopsl, BIUSIONINE HA CIIOCOO BCKPBITHS.
2 JlaWiTe ompeneneHHs: KaluTajdbHBIE 3aTpaThl, MEPBOHAYAIBHBIC 3aTPaThI,

3aTpaThl OyAyIIUX JIET.

3 UYto Takoe OamaHCOBBIC 3aIaChl MECTOPOXKIACHUS.
4

OOBsiCHUTE TEPMUH «pa3yO0KUBAHUEC PYIBI.




IIpakTnuyeckas padora Ne 8
TEXHOJIOI'MYECKHUE CXEMbI OKOJIOCTBOJIBHBIX IBOPOB ITPU
BEPTUKAJIBHBIX CTBOJIAX
Hean padoThl: 3akpernsieHrne 3HaHUK O TUIaX OKOJIOCTBOJIBHBIX JJBOPOB
PYJAHUKOB.

Teoperudeckne 0CHOBBI BBINOJHEHUSI PA0OTHI

IIpy BCKpHITMM IIAaXTHOI'O TIOJII CTBOJIBI  IPOXOIAT Ha  3apaHee
YCTAaHOBJIEHHYIO TJyOMHY JO OTKarTOYHOIO TOPU30HTA, I/AE€ MPOBOAIT Pl
TOPU30HTAIIBHBIX NPOTSHKEHHBIX BEIPA0OTOK M Kamep.

OKO0JI0CTBOJIBHBIM IBOPOM HA3bIBAaCTCS B3aMMOCBSI3aHHBIA KOMILIEKC
KaIlluTaJIbHBIX TOPHBIX BBIPAOOTOK, PaCIlOIOKEHHBIX HEMOCPEACTBEHHO Y CTBOJIA Ha
JaH HOM TOPHM30HTE M TNPEJHA3HAYEHHBIX [UIsI OOCIY>KUBAHMS IOA3EMHOTO
XO0351CTBA.

B oxonoctBonbHOM aABope (OJl) mpousBoastcs pabOThl MO MNpPUEMY H
BbIJ]a4€ TOJIE3HOTO MCKOIMAEMOr0 U MOPOJIbl Ha TOBEPXHOCTh, IPUEMY MATEpUAJIOB
u 00OpyJOBaHMs, JIOCTaBISIEMbIX B IIAXTYy C HOBEPXHOCTH, U PA3MELIAIOTCA
KaMepbl pa3IM4YHOI0 TEXHOJOTMYECKOIO Ha3HAUYEHHUS.

Pa3nuuaroT OKOJOCTBOJBHBIE JIBOPHI KPYIOBbIE, METJIEBbIC, YEITHOKOBBIE,
TYIHUKOBBIE U JIPYTHE

JUIsL KpYyroBoro JBopa XapakT€pHO NOTOYHOE JBM)KCHHE BarOHETOK, IIPU
k0T0 POM OHu 3ax014T BO ABOP U BBIXOJAT U3 HETO OJHUM U TEM K€ TOPILIOM.

B 4eJHOKOBOM JIBOpE BaroHETKH IIOCIE pas3rpy3Kd MEHSIOT CBOE
IIOJIO)KEHUE OTHOCHUTEIBHO HAIpaBJICHUS [JBWXKEHHSA. ['PYyKEHHBIE BarOHETKU
3aXOJAT BO JBOP U BBIXOJAT IOPOKHUMH U3 JIBOPA IIPOTHUBOIIOJIOXKHBIMU TOPLIAMH,
TAKyl0 CXEMY YacTO IPUMEHSIOT B MApajuleJIbHBIX M TYNHMKOBBIX JABopax. K
TYINUKOBOMY JIBOPY IJIaBHAsl BbIpAOOTKA FOPU30HTA NMPUMBIKAET C OJHON CTOPOHBI
OT IJIaBHOT'O CTBOJIA.

Ha pucynke 8.1 mokasaHbl COBpEMEHHBIE TEXHOJIOTUYECKHE CXEMBI OKOJIO
CTBOJIbHBIX JIBOPOB, IO3BOJISIFOIIME COKPATHUTh MAaHEBPOBBIE OIEpaluu IO
00paboTKe rPyKEHBIX COCTABOB, MOCTYIAIOIIUN JBOP.

[IpomyckHasi CHOCOOHOCTb OKOJIO CTBOJBHBIX JIBOPOB  OIpPEAEIISETCS
KOJJMYECTBOM  MOJIE3HOIO  HCKOMAEMOro, BbIJABAEMOIO0 W3 pyAHUKAa 3a

OHpe,Z[eJIeHHblf/'I IICpruoa BPpCMCHU
60Tnq

l:)cyT = m; Prox= PcyTPa, (81)
qn
rae  Peyr - cyTouHas mpomyckHasi ciocOOHOCTb, T
Pro;-TOIOBasI IpOMyCKHAsI CIOCOOHOCTD, T;
T- Bpems TpaHCHIOpTa B CYTKH, Y;
N - YUCIIO BAarOHETOK B YTOJILHOM COCTaBe:
J-rpy30M0AbEMHOCTh BATOHETKH IO YTJIIO, T
(y - Macca BarOHETKU C yIJIEM, T;
On acca BarOHETKU C IOPOJIOU, T
B - OTHOIIEHUE KOJIMYECTBA MOPOIbI K YTIIIO IO MAcce;
k=1,5- ko3¢ duIueHT HepaBHOMEPHOCTH PAOOTHI TPAHCIIOPTA,;



Tep - TAKT paOOTHI OKOJIOCTBOJILHOTO 1BOPA, MUH,;
N, - yuciI0 HEH B rofy.

a, 6 - KPYroBoil, COOTBETCTBEHHO C BETBAMH, NAPALIEILHEIMH I IEPNCHARKYIAPHBIMHA K [IABHOH
oTKaTouHOil BuipaboTke; B - netaesoil; | - CKINOBOIL; 2 - KIETeBOH CTBO, 3 - TVIABHAR OTKATOMHAR
BuipaboTka

Pucynox 8.1 - Turbl 0OKOJIOCTBOJIBHBIX IBOPOB

ITog TpakTOoM pabOThl OKOJIOCTBOJIBHOTO JBOpa IOHUMAKOT CPEAHUIMA
WHTEPBAJ OCTYIUICHUS] COCTABOB B OKOJIOCTBOJIBHBIN IBOP.

IIpu BbIOOpE THUMA OKOJIOCTBOJBHOIO JBOPAa MCXOAST W3 CIEAYIOLIUX
TpeOOBaHMI:  JOCTaTOYHAs  MPOMYCKHas  CHOCOOHOCTh,  LiesiecooOpa3Has
KOMIIOHOBKA TOBEPXHOCTH IIAXTHI, MPOCTasi yBs3Ka ABOpA C MPHUMBIKAIOIINMHU
BbIPAa0OTKAMH, MUHUMAJIbHBIA 00bEM BBIPAOOTOK, MPOCTOTA MaHEBPOB, MUHUMYM
00CITy’>KHBaeMOTo MepcoHa Jia.

O0beM  BBIPaOOTOK  OKOJIOCTBOJIBHOTO  JIBOpAa  OPHEHTHPOBOYHO
omnpexaenseTcss Mo sMmnupuueckuMm Gopmynam. Ilpu oTkaTke KOHTAKTHBIMHU
3JIEKTPOBO3aMHU

V=9000 + 1,57 A, M, (8.2)
PN OTKATKC AKKYMYJIATOPHBIMHU 3JICKTPOBO3aMU
M=8300 + 1,53 A, M5, (8.3)

rae  A-cyTodHas TPOU3BOJCTBEHHAS MOIIHOCTD IAXTHI, T.

B 3aBUCMMOCTH OT pa3aWYHBIX TOPHO-TE€OJIOTUYECKUX YCIOBUU M CXEMBI
BCKPBITUSI OKOJIOCTBOJIBHBIE IBOPBI MOTYT UMEThH PA3JIMYHYIO NPUBSA3KY K IJIaBHOU
OTKaTOYHOU BbIpaOOTKE: MpH pa3pabOTKE OJUHOYHBIX IIACTOB; IMPHU BCKPBITHU U
pa3paboTKe CBUTHI IUIACTOB; MPU BCKPBITUM U Pa3pabOTKE CBUTHI IJIACTOB; MPHU



OOJBIIOM PACCTOSTHUM MEXJY OTIENbHBIMU CBUTaMHU. [Ipu BCKpBITMHM CBUTHI
IUTACTOB M HEOOJBIIOM PACCTOSIHUM MEXKAY IUIACTaMH OKOJIO - CTBOJIBHBIN JBOP
pacrosararoT 3a NpezesiaMy IUIACTOB U IPY3bl C yYaCTKOB K CTBOJIAM JOCTAaBIISIOT
0 KBEpUUIary B OJHOM HampasieHuH. [Ipm AOCTaTOUHOM paCCTOSIHUM MEXIY
IJlacTaMd  OKOJIOCTBOJIBHBI JBOpP pPaclojlaraloT Ha TIJIABHOM OTKAaTOYHOM
BbIpa0OTKE (TPYINIIOBOM TIOJIEBOM IITPEKE WM TJIAaBHOM KBepuuiare). B stom
cllyyae TIJaBHas BbIpa0OTKAa MCHOJB3YETCd KaK TPAHCIOPTHAas  BETBb
OKOJIOCTBOJIBHOT'O JIBOpA.

Ecnu ropHast Macca B OKOJIOCTBOJIBHBINM JABOP MOCTYIAET C ABYX CTOPOH, TO
IPUMEHSIOT KPYTOBbIE M YEIHOKOBBIE OKOJIOCTBOJIBHBIE ABOPBI, UMEIOIIME [BA
3ae3/a.

3ajaHue ¥ MOPSAAOK BbINOJHEHHS PAa0OThI
[Tocne 03HaKOMJIEHUSI C TEOPETUYECKUMHU OCHOBAaMU BBINOJIHEHUSI pabOThI U
MIPUBEAEHHBIM PUMEPOM BblIaeTcsa padounii yeprex O/l s ABYX CTYIEHTOB.
Bnauane pexkomMeHAyeTcs 03HAKOMUTBCS B 00IIMX YyepTax ¢ yeprexom OJ1:
BBIIMCATh Ha3BaHMWE PYyJHHKA, B KakuX nopoaax pacnojaraercs O/l m Ha kakom
TOPU30HTE.
[To pabouemy 4yepTeKy OKOJIOCTBOJIBHOIO ABOpA!
1 Omnpenenuts KOJIMYECTBO U HA3BAHUE CTBOJIOB, Y KOTOPBIX pacHojiaraercs
2 YcTaHOBUTH (DYHKLMU CTBOJIOB U TUIIBI TPAHCIIOPTHBIX CPEJICTB B KaXKIAOM
TUI TOPHOI BBIPAOOTKH, K KOTOPOW MIPUMBIKAIOT TJIaBHBIE O U3 HUX.
VYcranoButh BeTku O/I.
OrnpenenuTs BUI U CXEMY TPAHCIIOPTUPOBKHU YIJISI, HOPOABI, MATEPUAIOB U
obopynoBanus B O/I.
VYcranoButsb kiaace OJ1.
Berueptuth TexHonornyeckyro cxemy O/ ¢ ykazaHueM Ha3BaHMS
BbIpaOoTOK U BeTBer O/], moka3arh cTpenKaMu HanpaBiIeHUE IBHKECHHUS
IPY30MOTOKOB, 1aTh ONIMCAHUE CXEMBI ABHKEHHS cOCTaBOB B O/I.
Htorom paboThl SBISIETCS OTYET B MUCBMEHHOM (hopme.

B~ W

o O1

KoHTpoJibHBIE BONIPOCHI
1 Jaiite onpeacneHue MOHATHS OKOJIOCTBOJILHOTO JIBOPA.
2 Ilepeuncnure ocHOBHBIE TpeOOBaHUS, MpeabsiBisieMbie kK O/I.
3 HazoBute ocHOBHBIE (haKTOPBI, BIUSIONIHE HAa BBIOOp cxembl O/].
4  Vxaxwurte, kak knaccupuiupyrores O/ nmo Bugy:
— BCKPBIBAIOIIUX BHIPAOOTOK;
— TIOJBEMHBIX CPEJICTB B CTBOJAX (BEPTUKAJIbHBIX);
Tpancnopta B O/I.
5 Vkaxwure, kak knaccupunmpyrorcs O] ¢ TOKOMOTUBHBIM TPAHCTIOPTOM:
— TI0 MPUHIUITY ABUXEHUs cocTaBoB B O] (nmaiiTe moscHEHUs);



1o cxeme ABWKeHHs cocTaBoB B O] (naiiTe moscHEHUs);

M0 PACIOIOKEHUIO IaBHBIX BeTBeil O/ K mpuMbIKaromieil BhIpaOoTKeE.
[Iepeuncnure JOCTOMHCTBA, HEAOCTATKHU U yclioBHs npumeHenust O/1;
KpPYTOBBIX;

METIEBbIX;

YEJTHOKOBBIX;

TYIHUKOBBIX.
Vkaxunte noctonHcTBa 1 HepoctaTtku O/

C ITIOTOYHBIM ABHKCHUEM COCTABOB,
C HCIIOTOYHBIM ABMXKCHUEM COCTAaBOB.



IIpakTnuyeckas padbora Ne 9
BbBIBOP CXEMbI PACHIOJIOKEHUSA TIOATI'OTOBUTEJIBHBIX
BBIPABOTOK
Heab paboTsl: BeIOOp MOATOTOBUTENBHBIX BRIPAOOTOK, 0OECTIeYnBaOIUX (PPOHT
OYHUCTHBIX pabOT MO UCXOIHBIM JAHHBIM.

Teoperuyeckne 0CHOBBI BBITIOJITHEHUSI PA0OTHI

CxeMa pacnooKeHUs MOArOTOBUTEIbHBIX BEIPAOOTOK ONpEEIIsIeTCs:

— TOpPHO-TEOJIOTUYECKUMHU YCIOBUSIMU MECTOPOXKIEHUS (MOIIHOCTBHIO, YIJIOM
najieHus, yCTOMYMBOCTBIO PYJIbI M MEIIAIOIINX MMOPO/I, TITyOUHOM 3aeranus,
reOJIOTUYECKUMH  HApYIIEHUSMHU, HEOOXOJUMOCTHIO  JOMOJHUTEIbHOU
pa3BeKU U OCYLICHHS U T.[1.);

— TEXHUYECKUMH U YKOHOMHUYECKUMU YCIIOBHSIMHU pa3paboTKu
MECTOPOXKACHUS (ITPOU3BOJAUTEILHOCTRIO PYAHUKA, BHIAOM TPUMEHSIEMOTO
000pyIOBaHUs, IIEHHOCTHIO PYAbI, CKIOHHOCTBHIO €€ K CaMOBO3TOPAHUIO U
T.J.).

OcCHOBHBIMH TPEOOBAHUSIMHU K CXEME PACIIOIO0KEHHUS MOTOTOBUTEIBHBIX BbI
paboTOK SABIAIOTCS: 0€30MacHOCTh PabOT MpU TOTpPYy3Ke U TPAHCIOPTHUPOBAHUU
pynbl; oOecriedeHre HaJJIeKallero MPOBETPUBAHMS OYHMCTHBIX BBIPAOOTOK;
BO3MOXXHOCTh ~ BBITIOJIHEHHUSI ~ NPOPUIAKTHYECKUX  MEpPOIpPUSTUH, a  IpHu
HEOOXOMMOCTH U U3OJISIIIMK TIO’KAPHOTO y4acTKa MpH pa3paboTke py, CKIOHHBIX
K CaMOBO3TOpPaHHIO; CBOCBPEMEHHAsI MOATOTOBKA PYIHBIX 3alacoB K OYMCTHOU
BbIEMKE, OOecreueHue 3aJaHHOW MPOM3BOIUTEIBHOCTH PYIHUKA; BO3MOKHOCTDH
npuMeHeHUusT W A()(PEKTUBHOTO WCITONB30BAHUS HOBEHUINEH MEXaHWU3ANH |
aBTOMATHU3AIMHA TIOTPY3KH M TPAHCIIOPTUPOBAHUS PYIbl, MUHUMAJILHBI 00bEM U
CTOMMOCTH TIPOBEICHHMSI W TOJJIEPKAHUS TIOJTOTOBUTEIBHBIX BBIPAOOTOK,
MUHHUMAJIbHBIE TTIOTEPU PYABI B IIEJTUKAX; 00CCIICUCHHE JOTTOTHUTEIIBHON pa3BeIKN
U OCYIICHUS MECTOPOKICHHUS.

B ToHKHMX M MaJIOMONIHBIX (10 2 M) MECTOPOXKIIEHUAX MOJATOTOBUTEIHHBIC
BbI PabOTKH OOBIYHO MPOBOJAT 1O pyne. [Ipu moAroToBke cpeaHelt MOIIHOCTH U
MOIIHBIX (10 15-20 M) MeCTOpOXKIeHUN BO3MOXKHO IMPOBEACHUE BHIPAOOTOK IO
pylle W TO0 BMEHIAIONIMM TOpOjJaM, OCOOCHHO TPH HEMPABWIBHOM KOHTYpE
pynHoro tena. B Becbma momHbIX (Oosiee 20 M) MECTOPOXKIECHUSX OCHOBHBIC
MOTOTOBUTEINIbHBIE Bbl PAOOTKH OOBIYHO MPOBOJAT B JiexadeM OOKY; TPUMEHEHHE
MOJICBOM TIOATOTOBKM MOIMHBIX M BEChbMa MOIIMHBIX MECTOPOXKICHUHA DY,
CKJIOHHBIX K CAMOBO3TOPAHUIO, SIBIISIETCS 0053aTEIHHBIM.

BeiGop  cxeMbl  pacmloOJIOKEHHsS] ~ TIOJATOTOBUTEIBHBIX  BBIPAOOTOK
MPOU3BOJMTCS METOJOM BapuUaHTOB. [Ipw 3TOM yYHMTHIBAIOTCS: 3aTpaThl Ha
MPOBEICHUE W TOJICp)KAHWE TOATOTOBHUTEIIBHBIX BBIPAOOTOK; 3aTpaThl Ha
TPaHCIIOPTUPOBAHHUE PY/IBI TIO BBIPAOOTKaM, a B OTACIIBHBIX CITy4asX W 3aTpaThl Ha
MIPOBETPUBAHKNE OYHCTHBIX BBl PAOOTOK; BO3MEIICHUE 3aTPaT OT IMOITYTHO JTOOBITOM
PYIIbI IPU TIPOBEACHUH MOTOTOBUTEIHHBIX BEIPAOOTOK.

VYaenpbHOE€ 3HAaUYE€HWE CYMMApHBIX 3aTpaT Ha TOHHY JOOBIYH PYIIbI
paccumThIBaeTCs 1Mo hopmyie



a= (20~ Q). (9.1

1—

rae  XQ-cymMMapHbI€ 3aTpaThl Ha MPOBEACHUE U MOACPKaHNUE TTOATOTOBH
TENBHBIX BBIPAOOTOK, TPAHCIIOPTUPOBAHNE PYABI M TIPOIYCK BO3IyXa IO
BBIPAOOTKAM:
Qs - BO3MeEIIEHHUE 3aTPaT OT MOIYTHO JOOBITOH PyIbI;
bRy p/(1-p) - KonmmyecTBO JOOBIBaEMO PyIHON MACCHI.

IIpumep

BrIOpaTh cxeMy pacrnosoKeHHs OTKATOYHBIX BBIPAOOTOK.

CpenHsisi TOpU30HTANbHAST MOIIHOCTh pyAHOro Tena M = 30 wM; yrou
nazeHust pyaHoro tena a = 80°; mmmHa pyaHOTO Tena mo npoctupanuio L = 1020
M; BeIcoTa 3Taxka H, = 60 M; cuctema pa3pabOTKHu - MO3TaKHOE 0OpyIIEHUE: IJIMHA
osoka Lg; = 60 M: mIOTHOCTH pyasl ¥ = 3 T/M3; rojioBasi NpOU3BOAUTEILHOCTD
pynHuka A - 1,5 MITH. T; MECSYHasi IPOU3BOAUTENBHOCTH 0J10Ka Pg; = 0,14 MutH. T.

[InanoBas crommocTs | T pyAbl U3 OYMCTHBIX pPabOT BBIUETOM 3aTpaT Ha
amopTu3aiuio Beipabotok Co = 5 pyo0.

[Ipu pacuerax nmpuHUMAEM clieayrolue nokasarenu (tTadmauma 9.1).

Taomuna 9.1- [loka3arenu

ITpek
[Toxazarenu JIByXmyTHBIH, OHOITYTHBIN
MIOJIEBOU MOJIEBOW | PYJHBIN
[TonepeyHoe ceyeHue, M 15 11,3 11,3
3aTpathl Ha MPOBEJEHUE, pyo/m 30 25 25
["o/t0BBIE 3aTpaThl HA MOAAEPKAHUE, 20 20 99
pyo/m
Pemennue

Jliist cpaBHEHMSI IPUHUMAEM JIBa CIIOCO0A MOATOTOBKU: JIBYXITyTHBIM
MOJIEBBIM LITPEKOM C TYIUKOBBIMU OpTaMHU (PUCYHOK 9.1, a) U OJHOIMY THBIMHU
PYAHBIMU U TIO JIEBBIM HITPEKAMU C OPTaMU MeXay HUMU (pUCyHOK 9.1, 0).

[ T L




Pucynok 9.1 - CxeMslI k BEIOOpY pacroyiokeHus: HOArOTOBUTENbHBIX
BBIPaOOTOK

IIpr cpaBHEHMM BapUaHTOB YYMTBIBAEM 3aTpaTbl Ha IMPOBEICHHUE U
NOJJIEP>KaHUE MOATOTOBUTENIBHBIX BBIPAOOTOK, a TaKK€ BO3MELIEHUE 3aTpar OT
MOMYTHOT'O 0 OBITOM PYJBI.

IIpr 3amaHHONM TOAOBOM MNPOU3BOAUTENBHOCTH pPYyAHUKA W MECAYHOU

IIPOM3BOIUTEIILHOCTH 0JI0Ka B OJHOBPEMEHHOM OTPAOOTKE TOJKHO HAXOIUTHCS
No=A/12Ps, = 1,5/12-0,14 = 9 G110K0B.

C yuetom 30% pesepBa uynciao 0JI0KOB B OJJTHOBPEMEHHOUM O0TpabOTKe
JOJDKHO OBITH
n=1020:60 = 17 610x0B
T.€. 3TaX MOJHOCTHIO MOATOTABINBACTCS K OYUCTHOW BBICMKE.
BanancoBsle 3amacel pyabl B 3Taxe onpezenseM mno hopmyse 7.1
b =1020-60-30:3 = 5,508 MIH.T.
[1po10KUTENEHOCTS OTPAOOTKH ITAXKa COCTABUT
T,=5,508-0,9/[1,5 (1-0,1)]= 3,7 ner.
3aTpatThl Ha POBEICHNE BEIPAOOTOK.
[Tpu moATOTOBKE ABYXITYTHBIM 3a€37]aMU: TIOJICBBIM IITPEKOM C
TYIUKOBBIMU OpTaMU
poBejieHrE mTpeka mo Gopmyse 7.7
Kip.ur = 30-15-1020 = 459000 pyO©.
[Tpu mOATOTOBKE OHOMYTHBIMHU PYIHBIM H ITOJIEBBIM MEXKTY HUMHU:
Kup.mr = 25-11,3-1020 = 288150 py0.
MIPOBEJICHKE TTOJIEBOTO IITPEKa
Krp.ar = 25-11,3-1020 = 288150 py6.
3arpaThl Ha MOAepKaHNE BEIPAOOTOK.
[Tpu moATOTOBKE ABYXITYTHBIM ITOJICBBIM IITPEKOM C IITPEKAMH C
TYIUKOBBIMH OpTaMU
mTpeka o gopmyse 7.16
Onoxmr = 2:20-1020-3,7 = 150000 pyo®.
[Ipu moAroTOBKE OJTHOMYTHHIMU PYHBIM H MOJEBHIM IITPEKOM C OPTaAMHU
MEXy HUMH:
IIPOBEJICHUE PYIHOTO IITpEeKa
Onoxur = 22:1020-3,7 = 83028 py0;
IOJIEBOTO MITPEKa
Onoxmr = 20:1020-3,7 = 75480 py0.
Bosmernienne 3aTpar OT MOMyTHO TOOBITOM pyAbl TPH MPOBEICHUU PYTHOTO
mrpeka npu Vip = Syl = 11,3-1020=11526 m* o ¢popmyiie 7.21 cocraBut
Cros =5-11526-3 = 172890 py0.
CyMmMmapHnbie 3aTpathl Ha 1T 700OBIBa€MO PyIbl TT0 CPABHUBAEMBIM
BapuaHTaM MPUBEICHBI HUXKE.



Bapuantr 1 Bapuant 2

3aTpathl Ha MPOBEEHUE BEIPAOOTOK, pyoO. 459000 576300
3aTpathl Ha o AepKaHue, pyo. 150960 158508
Bo3merienue 3aTpart OT MOMYTHO JTOOBITOM Py, pyo. - 172890
Bcero 3aTpar 3a BEIYETOM UX BO3MEIIICHHS, PYO. 609960 561918
3aTpathl Ha OJHY TOHHY TOOBITOM pyabI, pyoO. 0,111 0,102

Kak BHAHO U3 W3JI0KEHHOTO BBINIE, CpPAaBHUBAEMble BapUAHTHl B
HKOHOMHYECKOM OTHOIICHUH MOYTH paBHOLIEHHBI. O HAKO MPU BTOPOM BapHaHTE
00ecCIeynBalOTCs Jy4dlllue YCIOBUSL TPAHCIIOPTUPOBAHUS PYJIbI U MPOBETPUBAHUE
OUYMCTHBIX BHIPAOOTOK.

HpI/IHI/IMaeM IMIOATOTOBKY OTAaXXHOT'O TOPH30HTA IIOJICBBIM W PYIHBIM
MTpEKaMHu C OpTaMH-34C31aMH MCKY HUMU.

Coneprxanue ¥ NOPS/IOK BHINOJHEHUSI Pa0OThI

CHauana CTYJEHTHI JOJDKHBI O3HAKOMHUTHCS C TEOPETUYECKHMMH OCHOBAMM
BEITIOJTHEHUS pa0O0THI M TIIATEIBLHO pa300paTh MPUBEICHHBIN IPUMED.

3areM 10 TPEIJIOKEHHBIM CXeMaM, JaHHBIM TPEerojaBaTeiieM, CTyJICHTaM
HY’KHO Pa30UTh 3TAXKHA HA OJIOKH ¥ MPOBECTH PSII MOATOTOBUTEIHHBIX BEIPAOOTOK B
npenenax OJOKOB.

KOHTpoOJIBHBIE BOIPOCHI:

HazoBuTe OCHOBHBIE CTaINU TIOJ3E€MHOM pa3pabOTKH.

YT0 Takoe MOATrOTOBKA K OYMCTHON BBIEMKE?

Kaxoii BeIpaOOTKOM IEATCS ATaXKH HA OJI0KH?

Yrto obecneunBaroT MOAroTOBICHHbBIE BHIPAOOTKN?

Kakumu (akTopamu ompenensieTcss cXeMa pacrloIOKEHHsT OCHOBHOTO
ropu3oHra’?

6 Kakue BbIpaOOTKH OTHOCSITCS K HAPE3HBIM?

O b owpN -



IIpakTuueckas padbora Nel(
INJIAHUPOBAHUE OFBEMA MNOATI'OTOBUTEJIbBHBIX U HAPE3HBIX
PABOT
Lenp paboTel: O1ieHKa 00b€Ma NOATOTOBUTENBHBIX M HAPE3HBIX PadOT IpH
CpPaBHEHHHM JIBYX MOKA3aTEIICH.

TeopeaneCKne OCHOBBI BbINNIOJIHCHUHA paﬁoTbl

OO0BbeM MOATOTOBUTEIBHBIX M HApPE3HBIX BHIPAOOTOK B OJIoKe (JO0OBIYHOM
y4acTKe) OLIEHUBACTCS ABYMS IMOKa3aTeIIsIMU:
— YJEJIbHBIM 00BbeMOM MOATOTOBUTEIILHO-HAPE3HBIX paboTt (%),
MTOKAa3bIBAIOLIUM JIOJIIO PYHBIX 3aacoB 0J10Ka (TOOBIYHOTO y4acTKa),

100V,
Ky =— (10.1)
rae V. - 00beM pPYIHBIX 3aIacoB, M3BJICKAEMBIX U3 OJI0Ka (JIOOBIYHOTO

yqaCTKa), IIpH IIPOBCACHUHU ITOATOTOBUTCIIBHBIX 1 HAPC3HBIX BBIpa6OTOK, M3

V-00beM pyibl B O1I0KE (T0OBIMHOM y4acTKe), M3,

— KO3(p(ULIHUEHTOM NOATOTOBKM W Hape3ku OJoka (IOOBIYHOTO YYacTKa),
MOKa3bIBAIOIIMM OOLIYI0 JUIMHY (PYOHBIX W TOJIEBBIX) MOJArOTOBUTEIBHO-
Hape3HbIX Bbl paboTok, mpuxonsmytocs Ha 1000 T MOArOTOBICHHBIX K
OUYMCTHOM BBIEMKE 3aI1aCOB PY/JIbI,

Rnx = 10001, 4 /B, (10.2)
rae Xl - CyMMapHasi IJTMHA TOJITOTOBUTENIBHBIX U HAPE3HBIX BHIPAOOTOK,
b-3anace1 pyzibl B 6510Ke (HOOBIYHOM y4YacTKe), T.
bny - 3amacel  pyAbl, U3BJIEKAEMble [PU  IPOBEAECHUU
MOJTOTOBUTENIbHBIX U HAPE3HBIX BHIPAOOTOK, T
b, -3amackl, NOArOTOBUTEIbHBIE K OUUCTHOM BBIEMKE, T.
[InanupoBaHnue  Tekylmero oObeMa UM CKOPOCTH  IPOBEACHHS
MOATOTOBUTENbHBIX M HAPE3HBIX BBHIPAOOTOK MPOU3BOAMUTCS HA OCHOBE IJIAHOBOM
OOBIYM PYJIHUKA C YYETOM CJIOKHOCTH YCJIOBUH 3aJIeTaHUsl pyHOTO Tea.
I[Ipu romoBoit  noObiue pyaHuka A 00beM 1O  MOPOBEICHUIO
MOATOTOBUTENIbHBIX U HAPE3HBIX BBIPAOOTOK OMPEAEIISIOT CIEAYIOUUM 00pa3oM.
1 Tlpu mpuMeHeHUn Ha PYJHUKE OAHON CUCTEMY pa3paboTKU
Al =0,001R,, A2 (10.3)

up
rae  p -ko3hduiIreHT pazyO0oKUBaHUS PYAbL;
Rup - K03 (pULKMEHT U3BIEUYEHNS PYHBIX 3aI1aCOB 10 CUCTEME.
OO6mmit k03P PUIMEHT TOATOTOBUTEIILHO-HAPE3HBIX PaboT
RI/I.H = Rn.Hl + Rn.H2 +..+ Rn.Hn (104)
rae  Rnui..., Rnun - K09 PUIIMEHTHI MOATOTOBKU U HApE3KHU AJIs Pa3iIMuHbIX
BBIPAOOTOK (IITPEKH, BOCCTAIONTUE U T.1I.).
['ogoBble TUTaHBI TPOBEACHUS PA3JIMYHBIX BBIPAOOTOK ONPEICISIIOT O

dbopmymnam:

Zln.Hl = Zlﬂ.H(RnHll RnHZ) (105)
Zlﬂ.HZ = Zln.H(Rn.Hzl RnH)



[Ipu koadpdunuenTe omnepexeHus C MOATOTOBUTENBHBIX pPAadOT Hax
OYUCTHBIMU MUHUMAJIbHBIE CKOPOCTH MPOBEJCHHS (M/MEC) pa3IUYHbBIX BHIPAOOTOK
OMpeeAoT o GopMyJiam:

Unut = ZlH.Ha)/(RmH.Hl) (106)
Unuz = ZlH.HZw/(RmH.HZ)

ra€  Mgyi...,MyuNn - YACIO OJTHOBPEMEHHO JCUCTBYIOMUX 3a00€B MpPU MPO
I7Ie BEACHUM JAHHOTO THUMA BBIPAOOTOK, OMNpEAeNsieMOe TEXHUYECKUMHU U
OpraHU3allMOHHBIMH YCIOBUSIMU PYIHUKA.

2 by = 0,000014 XEZY (';—) (10.7)

rae  al - mons Mo0BMM 1 - ¥ cucTeMol pa3pabOTKH B TOJOBOW JTOOBIYE
pyanuka, %;1=1,2,3 ..., N;
Rixl - 00mIHMiA K03()PHUIMEHT MOATOTOBKH U HAPE3KH JJIS 1-i CHCTEMBI
paszpabotku, m/1000, T;
Rupl # pi - KOIPQHUIMCHTHI W3BICUYCHHUS PYIHBIX 3aMacoB U
pazyOOKUBaHUS PYIbI JUIS 1-i CUCTEMBI pa3pabOTKHU.
['omoBOM 00bEM MOATOTOBUTENBHBIX (M HAPE3HBIX) BHIPAOOTOK MO KaX O
cUCTeMe pa3pabOTKU COCTABUT
)3] e =0,00001a1ARH.H1(1-p1)/RH.p1 (108)
Zlnwe =0,00001a,A Ry 12(1-P2)/Rup2
Zlnsn =0,00001anA Ry an(1-pPn)/Rupn
Ipumep
OnpenenuTh yaenbHBIA U KOI(PPHUIMEHT MOATOTOBUTEIBHBIX M HAPE3HBIX
paboT /1St 6J10Ka TIPH CIEAYIOIINX YCIOBHSIX: TOPU30HTAIbHAS MOIITHOCTh PYIHOTO
Te 1a M = 0,9 M; yron nagenus a = 80° mIOTHOCTH pyasl ¥ = 3,6 T/M%; cucrema
pa3pabOTKH TMOTOJIKOYCTYMHAsI C pacmopHOil kpemnbio (pucyHok 10.1); BbeicoTa
Taxka

B, = 40 0; oauna froxa Lg, = 30 0, xoaghdnaguenm wzeaevenn pyoel
R.p = 0.93; koaghipuyuenm pazvioxctsanus pyost p = 0,17,

Pucynok 10.1-IToronkoyctynHas cucteMa ¢ paCliOpHOM KPENbIO



Pemenue

1 Tloacuer ob6beMa MOATOTOBUTENBHBIX M HAape3HbIX paboOT Ha OJOK U
pacnpeneneHue 0anaHCOBBIX 3alacoB MO IpoleccaM padoT MPUBEIEHBI B

tabmue 10.1.

2 YnenpHBIA 00hEM MOATOTOBUTEIBHBIX U HApe3HBIX padoT R, = 17,5%. 49

Taomnura 10.1 - bamancoBbie 3ammacel

TLnomase % banancoBble 3amachl
S 5 MOTIEPEYHOTO - Py
= CEUCHUS, M’ fi y
5 £ . s
[Tpomeccol paboOTHI =S o ) = S
S & (T 5 g 8 g
g & & a 3 T © 2 9
O A & o a ==
C " m = o % G \©
o X
[ToaroToBUTENBbHBIC PAOOTHI:
HITPEK OTKATOYHBIN C 30 8,2 3,6 108 388,8 11,2
MIOJICEYHEIM CIIOEM
Boccrarommit 38 1,6 1,6 60,8 218,88 6,3
Hroro 68 - - 168,8 607,68 17,5
OuuctHbie pabOTHI 791,2 | 2848,32 82,5
Bcero no 610Ky 68 - - 960 3456 100,0

1 KoadduimeHnt noaroToBku 1 Hape3ku 0s10ka 1o dhopmysie 10.2

R — 100068 _ 0000:284832 = 239"
" 3456 — 607,68 e T

B TOM YHUCIJIC.

I10 TOPU30HTAJIIbHBIM BBIpa6OTKaM

Ry, = RH_H% = 23,9 -30:10,54 M/10007

110 HAKJIOHHBIM BBIpa6OTKaM
R, = 23,938:68 = 13,36/1000T.

IHopsigok BeIMOJIHEHHSI PadOThI

Caauana CTYACHTHI JOJDKHBI O3HAKOMUTLHCA € TCOPCTHUUYCCKHMMHU OCHOBaAMH

BBITIOJTHEHHUS pa0OThI U TIIATEJIBHO Pa300paTh MPUBEACHHBIN pUMED.

3areM 1o MPeasioKEHHbIM IJIaHaM TOPHBIX PabOT CTYAEHTBI 3HAKOMSITCS C
IIOArOTOBKOM IIAXTHOIO IIOJS W pa3MepaMu BBIEMOYHBIX moneu. [lociae aroro
CTYJEHT MOJIy4aeT BaApUAHT 3aJjaHusl HHANBUIYAIbHO Yy MPEMOAABATEII.




KoHTpoJibHBIE BONIPOCHI

1 Tlo kakuM TIOKa3aTelsIM OLIEHUBAaeTCs OOBEeM MOATOTOBUTENBHBIX H
Hape3HbIX paboT?

2 Kakue BbIpaOOTKH OTHOCSITCS K HAPE3HBIM?

3 Kak cumnraerca o6beM pabOT MpH NPUMEHEHWH HA PYAHHUKE HECKOIbKUX
CUCTEM pa3pabOTKu?



IIpakTuyeckas padora Nell
MPOIIECCHI OUNMCTHOM BBIEMKHA
ens pabotel: HayuuTh CTYIZEHTOB MPOU3BOJIUTH pPACUEThl IMapamMeTpOB
IITYpOBOM 0TOOMKH U mokasaresneit bBP.

Teopernyeckne 0CHOBBI BbINOJIHEHNsI Pa00ThI

OuncTHas BbIeMKa Tpu JIIOOOH cucTeMe pa3pabOTKH COCTOWT M3 TpeX
OCHOBHBIX TPOIIECCOB: OTOOMKH pyAbl, T.€. OTACICHUS €€ OT MacCHUBAa; JOCTABKH -
nepeMenieHusi OTOMTON pyAbl OT 320051 10 OTKATOUYHOM BBIPAOOTKU U MO PIKAHUS
OUYKCTHOTO MTPOCTPAHCTBA.

OT0oiika pyabl. OTOOMKa MSATKUX MOJIE3HBIX MCKOMAEMBbIX (YIJIsL, KaTUIHON
COJIM, MApTaHIIeB PyJ) OCYIIECTBIISICTCS MEXaHUYECKUM CIIOCOOOM (KombOaitHaMu);
MHOTJIAa TMPUMEHSIIOT TuJpaBiaudeckuii crnocob. Ilpu pa3paboTke pyIHBIX
MECTOPOXKAEHUI OCHOBHOM cIOCOO OTOOMKHU - OYpOB3PBIBHOM.

Hanbonee pacmpocTpaHeHbl IIMypOBOM W  CKBAaXUHHBIA  CIIOCOOBI
OypOB3pBIBHOI ~ OTOOMKHM, 3HAUUTEIBHO  PpPEXE  MPUMEHSIOT  KaMEpHBIM.
O¢dexTuBHOCT, Oypo B3pHIBHOW OTOOMKHM XapaKTepuU3yeTcs CIEAyIOIUMHU
MOKa3aTeNISIMH:

— CMEHHOM MPOU3BOJUTEIHHOCTBIO TPyJa OYpHIIbIIHMKA, KOTOpas BbIpakeHa B
oO0beMe WM KOJUYECTBE TOPHOM Macchl, OTOMTOM IIMypaMud WIU
CKBO)XMHAMHU, MPOOYPEHHBIMH 32 CMEHY:

— Ka4eCTBOM APOOJICHHS PYIbl, KOTOPOE OIMpPEAENSIeTCs] BEIXOJOM Heradbapura
(BbIXOJ HerabapuTa OTHOIIEHHE OOIEro o0beMa KYCKOB, MMEIOIINUX
pa3Mepsl BhIIIE TPEACIBHO JAOMYCTUMBIX, KO BCEMY 00beMYy OTOUTOU TOPHOM
MacChbl);

— TOYHOCTBIO  OTOOWMKHM,  KOTOpass  oOmpejesseTcs  pa3syOoKHMBaHUEM
(3acopeHueM) pyIbl U €€ TOTEpSIMU (ITOTEPU PYAbl 3aBUCIT TAKKE OT IPYTHUX
IIPOLIECCOB Pa3pabOTKH U DJIEMEHTOB 3aJieraHus PyHOTO TeJa).

B 0o0abIIMHCTBE TOYHOCTHL OTOOMKH 3aBHCHUT OT croco0a OTOOMKH, 4eM
kKopoue 3apsg BB u mensbIine ero guamerp, TEM C MEHBIIUM Pa3yOO0KWBAHUEM U
MOTEPSIMU PYIbl MOKHO OCYILIECTBUTH BHIEMKY IOJIE3HOTO UCKOMAEMOTO.

OO6o00meHHpIM  TOKa3aTeneM A(MPEKTUBHOCTH  OypOB3PHIBHBIX  padoT
SIBJISIFOTCSL 3aTpaThl HA 1 M TOpHOM Macchl MO OYPEHUIO W B3PHIBAHUIO (C YUETOM
pPacxo/I0B Ha BTOPUYHOE JIPOOJICHHE).

JocraBka pyabl. [[ocTaBKO py/ibl Ha3bIBAIOT MEPEMEILICHUE €€ OT MECTA OT
OOWKM 10 BBIPAOOTOK OTKATOYHOTO TOpU30HTA. JlocTaBKa BKIIIOUAET OMEPALMH T10
IPY3KH Pyl B JIOCTAaBOUHBIC arperaThl U pa3rpy3ku (BBIITyCKa) €€ B OTKATOYHBIC
co cyasl. Ilpu pa3paboTke MOJOTMX MECTOPOXKACHUM AOCTaBKa pPyIbl HHOIA
OTPaHUYHMBAETCS TOTPY3KOW €€ y 3a00si B OTKATOYHBIE COCYIbl. PaznmmuaroT
JIOCTaBKY IO/ IEUCTBUEM COOCTBEHHOTO BECa M MEXaHU3WPOBAHHYIO (CKperepamu,
CaMOXOJIHBIMM  BaroHeTKamu,  KOHBeilepamMu,  MOTPYy30YHO-AOCTAaBOYHBIMHU
MaruHamMu ). C mporeccoM TOCTaBKA BTOPUIHOE JPOOIICHUE PYAbl, KOTOPOE MOXKET
BBITIOJIHATHCSI Ha Pa3HBIX JTamax AocTaBKU. OOBIYHO TPHUMEHSIOT COYETaHMUS
Pa3IMYHBIX CIOCOOOB TOCTABKH.



Ionnep:;kanne o4YUCTHOrO mnpocrpaHcTBa. OHO mpeACTaBiIseT CcoOOi
KOMILIEKC MEPOINPUATUN 10 PEryJIMPOBAHUIO TOPHOTO JABJIEHUS B OUYMCTHBIX
3a0051X ¥ Ha3bIBACTCS YIPABICHUEM TOPHBIM JIaBJICHUEM.

Kpenocte BMemarommx TmOpOa - OCHOBHOW (DaKTOp YCTOWYMBOCTH
OYUCTHOTO MIPOCTPaHCTBA. M3BECTHBI cilyuau, KOoTia B KaMepax 00beMOM B THICSYH
KyOHM4YecKMX METpOB He Habiromaercs oOpymieHuid MHoro jet. OJIHako U cama
TEXHOJOTHSI OYMCTHOW BBIEMKH BO MHOTOM OTpEACNseT YCTOWYUBOCTH
BbIpaboTaHHOTO MpocTpaHcTBa. K dakTopaM, BIUSIOMNUM Ha YCTOWIUBOCTD Py U
BMEIIAIOMINX TIOPOJ M 3aBHUCSIIMM OT MPUHATOTO MOPSAKA OYMCTHON BBIEMKH,
OTHOCSITCSI CIIEAYIOIIHE:

- pa3Mepbl OYMCTHOTO MpOCTpaHcTBa. YeM Oosble MIOM@AAb OOHAKCHHS
KPOBJIM, TEM MEHBIIIE €€ yCTONIMBOCTh. [103TOMY B c1a0bIX py/nax ¥ BMEHIAIOIINX
MOpOJIax HEOOXOAUMO YMEHBIIATh pa3Mephl OTKPBITHIX KaMep;

- CKOPOCTh MOJBUTaHUA 3a00s. ['OpHBIE TOPOBI pa3pylIaeTcs MOCTETIEHHO.
Bnauane B kpoBie U 00Kax BbIpaOOTOK 00pa3yoTCs MEJIKUE TPEIIMHBI, 3aTEM OHU
YBEJIMYUBAIOTCA U IPOUCXOJIUT OOpPYIIEHHWE OTIEIbHBIX KYCKOB IIOPOJIBI.
HenpeMeHHbIM  yCIIOBUEM  COXpaHEHHMs  yCTOMYMBOCTH  NPU3a0OMHOIO
MIPOCTPAHCTBA SABIISIETCS «OOHOBJICHHE» KPOBHU. UeM BbIIIE CKOPOCTH MOBUTAHUS
320051, TEM YCTOMUMBEE KPOBJIS;

- crioco6 oTOoiKu. [Ipu B3pbIBHOI 0TOOIKE MOPOBI pa3pyIIAOTCs HE TONb
KO B TOM oObeME pyAHOIO MaccuBa, B KOTOpPOM pa3MelleHbl 3apsansl BB, HO
3HaYUTeNbHO fanbiie. CelicMrUuecKre BOJTHBI PACTIPOCTPAHSIOTCS BO BCE CTOPOHBI
OT ydYacTKa B3pbIBa M BBI3BIBAIOT O0pa30BaHHE TPEIIMH W OOpYIIEHUS MOpPOJ B
MecTaxX, TJ€ OHU HeXenaredbHbl. B 2TOM OTHOIIEHWH MEXaHWYECKHd U
TUAPABINYECKUM CrocoObl 0TOOMKHM Oosiee OnarompusitHbl. [llmypoBoi croco0
OTOOWKHM [aeT HaWMEHbIIee Ha PYIICHHWE KPOBIHM, KAMEPHBIM - HauOoIbIIee.
Hanpaprnenue mmypoB Tak)Ke BIMSET Ha YCTOMYMBOCTH KPOBJIM: HamOOJbIIEe
TpeUMHOOOpa30BaHUE M 3aKOJIbl HAOJIOAAIOTCS TIPU OTOOMKE BOCXOISIIUMHU
mInypaMy, MpPUMEHEHHE KOPOTKO3aMEUICHHOTO  B3pBIBaHUS, CHHXKAIOIIETO
ceiicmuyeckuii 3((exT, okazpiBaeT OJIATOMPUSITHOE BIUSHUE Ha COXpPaHEHUE
YCTOMYMBOCTHU TOPHBIX MTOPOJ:

- HallpaBJICHUE OYMCTHOW BbIeMKH. VIHOT]a OHO MMEET pelaroliee 3HaYeHUe
Ui obecniedeHus 0e3onacHocTy padoT. [Ipu orpaboTke KpyTOomnagarouX pyaHbIX
TEJ BhIEMKa CHU3Y BBepX OoJiee Oe3omacHa, yeM cBepxy BHM3. [Ipu BbIeMKe CBEPXY
BHU3 OOpyIIAIOIIMECsS U3 KPOBJIHM KYCKH TMOPOJbl OyAyT MaaaTh B HaIlpaBICHUU
nojBuUraHus 3a0osi. HampaBnenwe kiwBaka WIIM TPEIIMHOBATOCTH MOPOJA TAKKE
TpeOyeT ONpeIeICHHOTO HAMpPaBICHHUS OYNCTHON BBIEMKH.

BripaboTaHHOE TPOCTPAHCTBO MOMJEPKUBAIOT IIEIUKAMU, C TOMOIIBIO
MarasuHUPOBAHUS PYAbI, 3aKJIAJAKONU U KPETHIO.



3aganune

1
2
3
4
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6
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N3yuuTh OCHOBHBIC TEPMHUHBI U TTOHSTHUS IO TeME (KOHTPOJIbHBIE BOTIPOCHI).
OuucTHas BbIEMKa U €€ MPOLIECCHI.

OTt0oiika pyabl U €€ BUJIBI.

OOHa)keHHAs TUIOCKOCTh OYMCTHOTO 320041

[TapamnenpHOE U BEEPHOE PACIIOIOKEHNE CKBAKHH.

JIunust HaumensIiero conporusieHus (JIHC).

[TapanmiensHO-COMMKEHHBIC 3apsIbl.

Beixop pymHO# Macchl ¢ 1 MeTpa CKBa)KUHBI.

TpynoémkocTs paboT o OypeHUI0 CKBaYKHH.

0 Koa(pdutimeHT KpenocTu py/bl.

Ipumep

Paccuutate mapameTpbl  mmypoBol  oTOoiikn W mokazatenn  BBP
INPUMEHUTENBHO K CUCTEME Pa3padOTKU ¢ Mara3uHUPOBAHUEM PYHbl C OTOONKON
13 OYMCTHOIO MPOCTpaHCTBa (pUCyHOK 11.1) mist cneayronumx yciaoBHil:

koahummeHT kpenoctu pyasl f= 10;
IJIOTHOCTB pyAbl y = 3,3 T/M;

MOIIHOCTh PYJIHOTO Tena M = 3,7 Mm;

BBEICOTA OTOMBaeMoro ciios h= 2.4 wm;

JUIMHA 0TOMBaeMoro ciosd Lq, = 44 m;
auaMmetp mmypa dyy = 42 M;

riyouHa mmypoB Ly, = 2,6 M;

npuMensiemoe BB = ammonut N6 JXXB;

Macca 3apsga BB Ha 1 metp mmypa q = 1,8 kr;
Oypenune mpousBoautcs nepdoparopom I1T-29;
ko3 duunent pazyodoxxusanus K, = 0,13;
KHWII-0,9.

Pemienue
1 TInomaae 0TOMBaEMOTO CJI0SI IPU MOIIHOCTU PyAHOTO Tena 3,7 M, U JUTUHE

oTOMBaeMoro ciaos 44 M, COCTaBUT:

S=m-L, =3,744 =162,8 m*.
2 Yucno mmypoB Ha 320011 npu Ny,= 1,2 mm/m?
Nun=Ny;'S = 1,2:162,8 = 195,36 mmypos.
[TpuaumaeMm Ny, = 196.
3 CymmapHasi IiuHa IImypoB B 3a00¢€ npu JuirHe minypa Ly, = 2,6 m
L =Ny Lin = 196,36°2,64 = 509,6 m.
4 O6mmit pacxox B.B. mpu macce 3apsima Ha 1 M mmypa, nTuaMeTpom

paBHBIM 1,8 Kr, onipeaenseTcs



Q=q-L = 1,8:508 = 914,4 kr.
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1, 2 — GeHmUARHUONHBI I OMKAMOYHBIN WINPEK (coomeenicmeenno);
3 — Groxoebie GoCCHIQIonjle; 4 — WINPER CKPeneposanii;
5 — goinyckuble Oyuku; 6 — ombuman pyoa

Pucynok 11.1-Cucrema pazpaboTKu ¢ Mara3uHUPOBAHUEM PYIbI

5 KonmuecTBO pyaHON Macchl, 10ObIBaeMOM B 3a00€
ShynyK 162,22,6:0,9:3,3:0,93
=——— = = 1343,8T.

Hen 1-K, 1-0,13

6 @akTrueckuil yaenbHbi pacxoq BB Ha 1 T 1006b14u py1HOM Macchl

Q9173 0683
90 == T3a38 V083 Kr/T
7 1IpoaoiKuTenbHOCTh O0ypHUBaHUs 32005 OJHUM MephopaTopoM IpH €ro

HopMme BbIpaboTke I1. = 36 M/ cmeHy
L 506,6
14cm.

=616 1-36

8 TpynoeMKocTh paboT 1Mo OypeHHIO MITYPOB B 3a00¢€:
Ns=Nste=1-14=14uen/cmeny.

9 TpynoemkocTh paboOT 1o OypeHUIo MIypoB Ha 1 ThIC. T TOOBITONU PyaHON

MacChl
Ny 14
Ny, = vﬂ_cn 1000 = 13438 -1000 = 10,42 4yen/cMmeHny.
3apsOKEHUs  IIIMypoB B 3a00€  OJHUM

10 TIpoaomKuTEeIbHOCTh
MTHEBMO3apsI4i KOM Mpu npousBoauTesbHocT 1200 Kr/cm
Q 914,4
t = o Tms 11200 o8 cmer.
11 TpymoeMKOCTh paboT MO 3apsHKAHUIO MIITYPOB B 3200€ OHUM pabOunM:
N,=1-0,88=0,88 gyen/cmeny.

12 Tpymoemkocth paboT mo 3apspkanuto mmypoB Ha 1000 T moOwiTOM

PYAHON MACCBI
N, 0,88
N,, = ﬂ_cn 1000 = 13438 -1000 = 0,65 yes1/cmeny.




BrinmoasuTh PacCdYCThl MO0 MHAWBUAYAJIbHBIM HCXOJHBIM JdaHHBIM Ta6JII/II_II>I

11.1 (mo mocnenneit nudpe mmdpa).
Tabsuua 11.1 - Bapuantsl 3a1anus

[Toxkazarenu Bapuanter

112 |3 ,/4]5]6]7]8]9]10
1 koapdunuent kpenoctu py bl (1) 8 110/ 8 |10 8 |10 8 |10] 8 | 10
2 TInotHOCTH PyAH (Y, T/M3) 28(129/130(3,1/32|38(3,4/35/30| 2,9
3 MoImHOCTh pyIHOTO Teja (M, M) 251281301(3,2135|3,7/39(4,1/43| 45
4 Bricota otouBaemoro cios (he, m) [{1,8]1201(22(24/26|2412,2120[18]| 1,6
5 Inunana otouBaemoro ciaos (Lo, m) | 32 | 34 |36 |38 |40 |44 | 46 | 48 | 46 | 44
6 Tuametp mnypoB (O, M) 42
7 Tny6usa wnypos (L, M) 20[22]24]26/28|26[24]22]20] 1.8
8 [Ipumensiemoe BB AmMouuT Ne6 JKB
9 Macca 3apsiyja Ha Im mmypa (g, xr) |1,5/18[15[18[15[/1,8[15]1,8[/15] 1,8
10 bypenue ocymiecTBiaseTcs ITepdoparopom I1T-29
11 Koaddbunuent uzsneuenus pyast (0,9(09(09/09(09/09/09/09(0,9| 0,9
(Kup) 65| 7 [ 5|13 | 1|3 |5]7]2 1
12 KoapdunueHT pazyooxuBaHus 00/01/0,2/0,2/0,1/0,1/0,2/0,2/0,2| 0,2
pyzst (Kp) 35/ 5|0 78|31 ]2]|4]05
13 KoadhunueHT ucronp30BaHus 09
mmypa KNI ’

KOHTpOJIbHLIe BOIIPOCHI

[TepeuncinTe OCHOBHBIE MTPOLIECCHI OUUCTHOW BBIEMKH.

HazoBure crmoco0nl 0TOOHKMY.

B ueMm mpeumyiiecTBa miypoBoi oTO0Ku?

Urto Takoe Kod(hPUITMEHT UCTIOIB30BaHUS Iy pa?

OOBsCHUTE MOHSTHUS «BBITYCK PYABDY, «JIyuKa», «MarasuHupoBaHUE» ?
Yro Takoe neauk?

[IepeunicnuTe NpenmMynIeCcTBa 3aKIaJIKH.

~No ok~ W NP




IIpakTuyeckas padbora Nel2
PACYET NOKA3ATEJIEMA IOTEPH U PA3YBEOKUBAHUS PYIbI
Heas pabdorbl: HayuuTbCs paccuuThiBaTh JAaHHBIE [IOKAa3aTead IO
MCXOJ/HBIM TAaHHBIM

3agaHue
N3yuuTh OCHOBHBIC TEPMHUHBI U TTOHATHUS TTO TeME (KOHTPOJIBHBIE BOIIPOCHI).
KoaddunmenTtsr notepb u pazyO0KUBaHUS PY/IbI.
JI0OBIYHBIN y4acTOK U OJIOK.
banancoBrble 3amachl.
ConeprkaHue Moje3HOro KOMIOHEHTa B py/e.
[ToaroToBUTENbHBIE U HAPE3HBIE BHIPAOOTKHU.
OTt6opKa pyabl ¥ TOPOJIBI.
JloObITas pyaHasi Macca.
I'opHas macca.

co~NOoO Ol h WN -

Pucynok 12.1 - Cucrema pa3paOOTKH TOPU30HTAJIbHBIMH CIIOSIMU C 3aKJIaJKOU
OUYMCTHOTO IPOCTPAHCTBA

IIpumep

OnpenenuTh MOKa3aTelb MOTEPb U pPa3yOOKMBaHHUS pyAbl MO OJOKY s
CUCTEMBI pa3paOdO0TKH FOPU3OHTAIBLHBIMU CIOSIMU C 3aKiaakou (pucyHok 12.1) s
CJICIYIOIIHNX YCIOBHM:

— MOIIHOCTb PYAHOTO Tena M=3,5 M;

— yroJ najeHus 3ajexu a = 70°;

— IUIOTHOCTH pymbl ¥ = 3,8 T/M°:

— ko3¢ dunueHt kpenoctu pyast f= 10;

— BBICOTA d3Taxka h,, = 40 m;

— nnuHa 6soka Lg,=60 Mm;

— BBICOTA OTOMBAEMOTO CJIOS pyaAbl Ny = 3 M;

— mnotepu pyasl [1=4%;

— pasybOoxuBaHue pyasl P= 3%.



Pemenue

1 Pacnipenenenue 6amaHCOBBIX 3aMacoB pyAbl CBeeM B Tabnuiy 12.1.
2 TloacyeT moTeps U pa3yOOKUBAaHUS PYABI IO OJIOKY MPOU3BENEM I10 JTaHHBIM

Ta0une! 12.2

Ta6muma 12.1 - Pactipesienienue 6anaHCOBBIX 3a1acoOB PYAbI

Yucio I[JEHHHa’ ¥ IImomane banancosrie
Onnon O0BeM 110
Craguu pabot BBIPaOOT MONIEPEUHOTO 3 3anachl
BBIpaOoTK | OOmmas 2 pyne, M
OK " CEUEHHs, M pyabl, T
IloaroToBUTEILHBIC
paboTHI:
- OTKATOYHBIN HITP. 1 60 60 7,9 474 1801
- BOCCTAarOIUI 1 52 52 6,0 312 1186
Htoro: - - 112 - 768 2987
Hapesnbie paboTsr
- IOZICEYKa 1 57 57 5,0 285 1083
Hroro: - - 57 - 285 1083
OuncTHBIC PaOOTHI:
- BEIEMKH KaMep 99461 35951
-BBIEMKH 1[EJIMKOB 798 3032
Hroro: 10259 38983
Bcero no 610Ky - - 169 - 11330 43053
Tabnuma 12.2 - JlauHble 1715 NOJCYETa TOTEPh
Jons
Kooddurae Koadppuun VsBrexacy KOJ‘II/I‘IGCTPO yHacTust
Crazun paGor banancoBsl i €HT Ble 3a11achL, ):LOGLITOUI/I IOOBITOM
€ 3amachl, T pa3y00xuB TOpHOU pYIbIL.
W3BIICUCHHS T
aHus MacChbl, T Macce u3
Ooxa
IToaroroBurtenbpH 2987 1,0 0,0 2987 2983
ble paboThI
Hapesnslie )
paboTHI 1083 1,0 0,0 1083 1083
Hroro: 4070 1,0 0,0 4070 4070 0,095
OuncTHbBIE
paloThI:
- BBIEMKH KaMep 35951 0,97 0,03 9799 35951 0,92
-BBIEMKH I[ETUKOB 3,32 0,9 0,1 3032 0,08
Hroro: 38983 0,9645 0,035 37602 38983 0,9905
Bcero 1o 0110Ky 43053 0,968 0,032 41672 43053 1,0

Cpennuit K03hHUITMEHT U3BICUYCHHUSI PYIbL:
1 TTo ounctHBIM paboTam:




2 I1o 610Ky:

Cpenuuii ko3huIueHT pazyoexaeHUus PYIbl:

1 OuuctHbIe pabOTHI:

38983 — 37602 _

K
po 38983
2 Ilo 6710Ky:
- 43053 — 41672
PG 43053

= 0,035.

= 0,032.

BrImoasuTh pacdeTbl 110 HHAWBHUAYAJIBHBIM HCXOAHBIM JaHHBIM Ta6J'II/II_[a

12.3 (o mocnemnei mudpe mudpa).

Tabmuma 12.3 - Ucxonuble TaHHBIE

[Tokazarenu Bapuanter

11234 |56 ]7]8]9]10
1 MormHocTh pyaHoro teia (m, T) 28125(29(131/33/65(3,7/3,9(4,1/4,3
2 Yron nageHus 3anexu (a, rpagycer) | 55 | 60 |65 |70 | 75| 70 | 65 | 60 | 55 | 50
3 IlnotHOCTE pyAHI (Y, T/M3) 35136(3,7/38/39|38(3,7/36[35|3,4
4 Kpenocts pysi (f) 8 /10| 6 |10 6 (10| 6 10| 8 |10
5 Beicota staxa (N, M) 85|70 75|60 65|40 |55 |60 5090
6 Jlyimna 61oka (Lsy, M) 50|60 |55 |60 |50]|60|55]|60]|50)60
7 Beicota orouBaeMoro ciiost (Ney, M) 313221332 ]|2]3]3
8 Ilorepu pyasl (11, %) 4 141314414 ,3|4]|3]4
9 PazyboxuBanue pyasl (P, %) 513|513 |5|3]5]3]5]3




IIpakTuyeckasi padbora Nel3
OTBOHUKA PY/Ibl
Heab padotbi: Paccuntarh mokasarenu OypoB3pBIBHBIX pabOT

Teoperudeckne 0CHOBBI BBINOJIHEHUSI PA0OTHI

[Ipu pa3paboTke PyIHBIX MECTOPOKIEHHUU OTOOWKY pyAbl B OCHOBHOM
ocymiecTBIsiOT ¢ mpuMeHeHueM BB. Ee 3¢ ¢dekTuBHOCT 3aBUCUT OT COOTBETCTBUSA
napa METpOB OYpOB3PBIBHBIX pabOT TE€OJOTMYECKHMM U TOPHOTEXHUYECKUM
YCIIOBUSIM MECTOPOK/ICHUS.

PaznuuaroT nBa crioco0a B3pbIBHOM OTOOMKHU: yAJTMHEHHBIMU U KaMEPHBIMU
3apsanamd. B mmypax. [IpoOypeHHBIX  pyYHBIMH  WJIH  TEJIECKOIMHBIMU
neppoparopamu auameTpoB 40-50 MM M TIYyOMHOW 10 S5 M, pacnojaraiT
yasIMHeHHbIe 3apsabl. Lmypbl MeHblero quamerpa NpUMEHSIOT B OCHOBHOM IIPH
pa3paboOTKe KUJIBHBIX MECTO POXKICHHM HEeOOoJbIIoW MomHOCTU. KoJOHKOBBIE
nepdopaTopsl UCMOJIB3YIOT HA MAHUITYJIATOPaX MAXTHBIX OYPOBBIX YCTaHOBOK.

JUiss  OypeHus CKBaXHH NPUMEHSIOT NEepPopaTopbl € COCTABHBIMU
IITaHTAMM, TOTPYKEHHbIE  NHEBMOYJAPHUKH, CTaHKA  IIAPAIEYHOIO MU
BpauiatenbHoro Oypenus. IlmypoBass oTOoOiiKa IIMPOKO MPUMEHSIETCS NpH
pa3paboTKe MECTOPOXKIACHUNA HE OOJIbIION MOIIHOCTH. B CBsI3M C yBelnueHHEM
YAEIBHOIO BECa CUCTEM C 3aKJIAJIKOW €€ MPUMEHSETCS U MpU pa3pabOTKe MOITHBIX
MECTOPOXKICHHUN LIEHHBIX PY.

OcHOBHasi 0COOEHHOCTh TEXHOJIOTUHU IIIYPOBOW OTOOWKH 3aKJIIOUAETCs B
TOM, 4YTO 32001 B OOJBIIMHCTBE CIy4yacB MMEET JB€ WM Oosiee OOHaKEHHbIE
wiockocT. [Ipu aTom mmypel rmyOMHOM 2-3 M pacnojiaratroTcsi TOpU30HTANIBHO,
HAaKJIOHHO WM BEpTHKaIbHO. IIpu cucremax ¢ KpeIrwieHUEM, KpPEIUICHHEM U
3aKJIaIKOM T1yOrHa IIMTYPOB OTpaHUYEHA 11arOM YCTaHOBKH kper (1-2 m).

[Ipu n1Byx u Oosiee OOHAKEHHBIX MIIOCKOCTSIX OYMCTHOIO 320051 YUYUTHIBAIOT
YUCJIO OOHAKEHHBIX IUJIOCKOCTEHW, BBIEMOYHYIO MOIIHOCTh (IIMpUHA 3a005),
ko3 puimeHT Kkpenoctu pyasl U Tvn BB.

KonuuectBo pynHoit maccel (T), oTOMBaeMoil B 3a0oe (ClI0€) OJHUM TOM
LIYpPOB, ONPEAENSIOT Mo popmyiie

D = Slmn’YRHp/(l_p)a (131)
rae S - miomnanab 3a00s, M2
l,-r1yOuHa mimypa, m;
N- k03¢ dunmeHT ucnonb3zoBanud mmnypa (KHUII);
Y - TNIOTHOCTb PY/Ibl, KI/M3;
Rup - K03 puLMeHT U3BICUEHUS PYIbL;
p- k03 duimeHT pazyooKuBaHUS.

Ortb6oiika ckBakuHamu: [Ipu mpOEKTUPOBAHNM CKBAKUHHOW OTOOWKH pPybI
HEOOXOMMO YYWUTHIBATh, YTO JUAMETP CKBa)XXMH, HUX pACIIOJIOXKEHUE ObIBAET
pa3MyHBIM JaXe B OJHOM JKCIUTyarannoHHOM Onoke. Tak, Hampumep, s
MOJICEYKH OJIOKOB M MpU 00pa30BaHUM OTPE3HBIX IIEJeH, a HHOTJa U MPU OTOOMKE
KaMEpHBIX 3allacoOB MOTYT ObITh MPUMEHEHbI CKBAXXUHBI MAjoOro AWMAMETpa, a AJis
MacCOBOT0O OOpYIIEHHUS - OOJBIIOTO TUAMETPA.



[Ipu ckBaXMHHOM OTOOIIKE NPUMEHSIOTCS B3pbIBAHUE HA OTKPHITOM
MPOCTPAHCTBE WM Ha paHee OTOUTYIO pydy Win oOpyuieHHyto nopoay. Haunbomnee
pacupocTpaHeHue

MOMYYUSI0  MHOTOpsiiHOe  (2-6  psiioB) KOPOTKO3aMEJICHHOE  B3phIBAHUE
KOMILJIEKTOB ~ CKBaXHMH. CKBaXXMHBI B CJO€ pacnojiaraloT MNapajuiesibHO,
BeepooOpa3HO WM B BUIAE TNydka. Pa3nudaroT OTOOWKY BEpPTHKAIBHBIMU,
HAKJIOHHBIMHU Y TOPU30HTAJILHBIMU CIIOSIMH.

[Ipu mapamiensHOM PacloIOKEHUU CKBAXKUH MX YUCIO MOKHO OTPEIECITHUTh
u3 pacyera 4-6 M* muionaab OypoBOM 3aXOJKH (KaMepbl) Ha OJIHY CKBAKUHY.
OOBIYHO pacCTOSIHUE pAZla CKBAXKUH OT OOKa 3aX0AKHU (KaMmephbl) WM OT KOHTAKTOB
¢ BMenarnmmMu nopojgamu cocrasisiet 0,4-0,5 m.

[Ipu mapanmienbHOM pAaCMOJIOKEHUU CKBOXXHH HUX CYMMApHYIO JUIHMHY (M)
JeNsT o hopmyie

B=4B(h-h,)wy0.(nd?3-103 k), (13.2)

raie B - mmpuHa oTOuBaemoro cios, m;

h- BeIcOTa ([yTMHA) CITOSI, M;

h,-BbIcoTa (IIMpUHA) OYPOBO 3aX0IKM WIIM KaMEPHI, M;

- TuHUA HauMmeHblero conpotusieHus (JIHC) (Tonmuna cnos), M;

Y - TUIOTHOCTbh PYAbIL, T/M3;

Qo -yaeneHHsld pacxon BB Ha o0TOOMKYy MO HOPMAaTHBHBIM WJIU

IPAKTUYECKUM JJAHHBIM, KI'/M;

d-auaMeTp CKBaXHH, M;
0-tuioTHOCTH BB B ckBakuue, Kr/m*;
K- k03¢ UIEHT UCIIOJIb30BaHuUs IIMHBI CKBaKUH 1101 3apsia BB.

Yuciio ckBakUH B OypoOBOH 3ax0Ke (KaMep) HaxodsT 1o dhopmyJie

ne=L/[h-(hstlo)], (13.3)

rae  lo=1-1,5 - HenoOyp CKBakuH, M.

PaccTostnue Mex 1y coceTHUMU CKBaKMHAMU (M) OpeIesiatoT o ¢hopmyJie

a=(B-1)/(n.-1). (13.4)
[Ipy BeepHOM paCMONIOKEHUUM CKBAXWH HUX CYMMAapHYIO JJIMHY
OPUEHTHUPOBOYHO MOKHO ONPEIEIHUTD MO (hopmyJie
L= (Bh-Ss) @yqo/(qck). (13.5)
rae  Sp - IUIOMIAAb MOTIEPEYHOr0 CeYCHHs OyPOBBIX BBIPAOOTOK, M?;
c=nd? 6/4-macca 3apsaaa BB Ha 1 M CKBaKUHBI, KT.

IIpr BeepHOM pAaCIIONIOKEHUM CKBAXWH UX JUIMHA U JJuHA 3apsga BB
HEOJMHAKOBBI, IMOATOMY YHUCJIO CKBaXXWH W PACIOJIOKEHUE 3apsioB B HHUX
onpenenstorT rpadpuyeckuM myTeMm. PaccrosiHue MexIy CKBaXMHAMU B CIIOE€ HE
JTOJbKHO mpeBblmath (1,5-1,7), a HauMeHblIee PacCTOSHUE MEXKIY 3apsallaMH -
(0,6+0,7)w.

JIHC npu CKBOXMHHOM OTOOWKE pPACCUMTHIBAIOT IO HAMIUPUYECKOU
bopmyiie

®=k,Cod,/ 5,6, (13.6)
rne ki = 0,91 - ko3hQUIMEHT, YYUTHIBAIOUIUN HEOTHOPOIHOCTh

(bU3NYECKUX CBOMCTB TOPHBIX TOPOJI;



Co - IIOKa3aTh B3PbIBACMOCTHU

d-amaMeTp CKBaXuH, M;

Oo- OTHOCHUTEJIbHAS TUIOTHOCTD 3apsDKaHUsS CKBaxxuH (Tadmuma 13.1);
0 - mepenoBoit ko durment ot ammonuta Ne 6 KB k npyrum BB (Tabnuma
13.1). IIpu onpenenennn JIHC Cy siBAsieTCA OCHOBHBIM KPUTEPUEM

Co=20+56€702"

rae f-koapuImMeHT KpemocTH TOPHBIX MOpoJ Mo mmkaine mpod. M.M.

HpOTOI[I)}IKOHOBa.

Buaucane e 02

IMPHUBCACHBI HMKC.

B 3aBUCUMOCTH OT KO3(ppUIMEHTa KPENnoCTH MOPOJ

f 4 S

8

10

12

14 16

18 20

e% | 045 0,3

0,2

0,14

0,09

0,06 | 0,04

0,03 | 0,02

Ta6muma 13.1 - 3HaueHUs] OTHOCUTENILHON TJIOTHOCTH 3apsbKaHUs Og U Iepe

BOJIHOTO KO3 duireHTa 0

OTHOcHTEIbHAS TleneBOLHOI
Tun BB IIJIOTHOCTbD PEBOHOM

sapspKaHns, S ko3 dunnreHt, 0
AmmoHuT Ne 6 KB (matpoHpOBaHHBIN) 1-1,2 1
3epHOTrpaHyJIUT 1,1-1,2 1
['panymut AC-8 1-1,2 1,15
['panynutr AC-4 1,1-1,2 1,1
Urpanut 0,9-1 0,9

[Tpu oTOoiike pyAbl TPUMEHSIOTCS TaK)Ke MapalieIbHO CONMIKEHHBIE PAJIBI.
CyILIHOCTh 3TOTO METO/Ia 3aKJII0YAETCS B PACIIONIO0KEHUN HECKOIBKUX CKBAXKMH Ha
COJIMYKEHHOM PACCTOSIHUU TapallIeIbHO O[HA APYTOMH.

[Ipu B3phIBE MapAIIEIBHO COMMKEHHBIX CKBAKUH UX MOKHO paccMaTpUBaTh
KakK oAHYy, BMecTuMOocTh BB Ha 1 M xoTOpO¥#i paBHa

rae

Q:nc.cqc,

Nc.c - YUCIIO COMMIKEHHBIX CKBAKHUH.

(13.8)

PaccTostnue Mex 1y CONMMKEHHBIMU CKBAXKUHAMM OTIPEETISIOT 0 popMyJie

JIHC nmna  rpynn
OTpeNeIoT 1o hopmyJie

bI

W=

(myuka)

a1 = (3-6)d. (13.9)
InapaJuiCJIbHO COMMKEHHBIX CKBaXH1H
Nec (13.10)

3apsanel BB B napanienbHO cOMMKEHHBIX CKBaXKUH B3PbIBAIOT MTHOBEHHO, a

rpyninsl (MMy4KH) CKBKUH - MTHOBEHHO UJTM KOPOTKO3aMEIJIEHHO.

Paccrosinue Mexay LIEeHTpaMu ITy4KOB (M) CKBaXKUH

dn = Mow,

(13.11)




rae My=0,8+12 - oTHOCUTENIBHOE PACCTOAHUE MEXKY IMyYKAMH CKBAXKHH, M.
KonugecTBo pymHO# Macchl, TOOBITOW U3 CIOS, OMPEETSIOT 10 (opMyIIe
Den = (Bh-Ss) vk, /(1-p), (13.12)
rae B - mumpuna cnos, m;
h-BeIcoTa ci1os1, M:
S¢- momepevyHoe ceueHrne OypoBoi BRIPAOOTKH, M>.
@aktrueckuii yaenbHbId pacxogq BB Ha 1 T noOBITHIN pyHIHON Macchel
paccYuTHIBAIOT MO popmyie
Qe = Q/Dex (13.13)
rae  Q-xonnuectBo BB Ha KOMIUIEKT CKBa)KUH, KT.
Jmuny ckBakuH Ha 1000 T oTOUTOM PyAHOM MAacChl HAXOAT MO hopMyIie
ki=L/D¢y (13.14)
rae L-cymMMapHas JyiMHA CKBa)KUH Ha CJIOH, M.

Brixoa pyaHo#t Macchbl ¢ 1 M CKBaKHUHBI MOKHO OMPEACTUTE IO (hopMyIie
ko= 1000/K;. (13.15)

[Ipo10KUTENEHOCTE OYypEHUsl CKBAXKHUH B CIIOE
ts= L/(n6H6), (1316)
rae  Ng-4uciio OypoOBBIX CTAHKOB
[Is — HSKcIyaTallMOHHAs MPOU3BOAMTENILHOCTh OYpPOBBIX CTAHKOB
M/CMEHY.
Tpynoemkocts pabor mno OypeHuro (3apsyKaHUIO) CKBaXWUH B CJOE
ONPEIEISIOT 110
dbopmye
Ni(:)=Nplo(s) (13.17)
rae  Nz-4uciio pabouux mo OypeHuro (3apsHKEHHI0) CKBAXKUH.
Tpynoemkocts pabor mno OypeHuto (3apsbkeHuio) ckBaxkud Ha 1000 T
JTOOBITOM pPyIHOM Macchl HAXOAAT MO (hopmyJie

N6(3)0:(N 6(3)/Dcn) -1000 (1318)
HpOI[OJ'DKI/ITeJ'ILHOCTB 3apsKaHuA CKBaXXHUH B CJIOC
t3=Q/(nsl1s) (13.18)

rae  N3-4MCIIO 3apsIHBIX YCTPOMCTB:
13 - sKcruTyaTallMOHHAS MPOM3BOJUTEIBHOCTh 3apsHKaHMS CKBaXKHH,
KI/CMEHY.

IIpumep

PaccuntaTh mapameTpsl MITYPOBON OTOOMKHM M MOKazaTen OypOB3PBIBHBIX
paboT TPUMEHUTENBHO K CHUCTEME pa3pabOTKU TOPU3OHTAIBHBIMH CJIOSIMH C
3aKJIAKON ISl CIEAYIOIIUX YCIIOBHM: Kod(dduimeHt kpernoctu pyabl f = 6+8;
IJIOTHOCTH Pydbl Y = 3,8 T/M®;, MOmIHOCTH pyAHOro Tema M = 2,5 M; BBICOTA
orouBaeMoro ciosi h= 2 m; auametp mmnypos d = 42 mwm; riryOuHa mmypos ly, = 2
M; ipuMmensemoe BB - ammonut Ne 6)KB; macca 3apsna BB Ha 1 M qnusbl mmypa
q = 1,5 kr; Oypenus ocymectBisiercs nepdoparopom IIT - 29; xosaddurment
usBiedeHus pyasl Ky, , = 0,97; koaddunment pazyooxusanus p = 0,03.



Pemenue
[Tnomans oOypeBaemoro 3a0osi TP MOIMHOCTH PYAHOTO Tela M = 2,5 |
JUTHE 0TOMBaeMoro ciios l., = 26,3 M COCTaBHT
S=2,5-26,3 = 65,8 M2,
1 Yucno mmypoB Ha 3a00ToM mpu ny = 1

ny=1-65,8 = 66.
2 CymMapHas JJIMHA IIITYpOB B 3a00€ mpu TiyOuHe MImypoB Ly =2 M
L=66-2=132wm.
3 OOuwmit pacxox BB npu macce 3apsana Ha 1 M mmypa d = 42 mMm, paBHoit 1,5

KT,
Q=1,5-132=798 kr.
4 KonmdecTBo pyaHO# Macchl, T0ObIBaeMoii B 3a00¢€,
D., = 65,8-2-:3-8-0,97/(1-0,03) = 500 .

5 daxruueckuii ynenbHbId pacxonq BB Ha 1 T moObiToil pyaHOI Macchl

omnpenensiem no popmyne 13.13

Je =198/500=0,4 kr/T.

6 [IpomomxutenbHOCTh 00OypHUBaHUs 32005 ABYyMs TieppopaTopaMu Mpu HOpMeE

BbIpaboTKH Ha niepdoparop [ls=24mM/cmeny

te= 132/(2:24) = 2,78 cMmeH.

[ TpynoemMKkocTh pabOT N0 OypeHHUIO MIMYypOB B 3a00€ HaX0AUM 10 (HopmyJie
13.17 N=2-2,78=5,56 yes/cmeH

8 Tpynoemkocth pabot no Oypenuto mmnypoB Ha 1000 T 100bITON pyaHOM

Macchl ornpezenseM no gopmyse 13.18
Ns.0=(5,56/500)1000=11,12 uen/cmen

9 IlpoAomKUTENbHOCTh  3apsbKaHMsl  IINypoB B 3a00e  OJHHUM

nHeBMo3apsaauukom (I3 = 1000 kr/cMmeny) Haxoaum o gopmyJie 13.19
N3=2-0,2=0,4 yes/cmeH

10 TpynoeMKocTh paboT 1o 3apsHKaHMIO MIMTYPOB B 3a00€ ABYyMSI pabOYrMHU

onpenenseM o ¢opmyie 13.18

11 TpynoemkocTs pabotr mo 3apspkeHuto mmypoB Ha 1000 T moObITOM
PYJHOM Macchl HaxoauM 1o popmyse 13.18
N30=(0,4/500)1000 = 0,8 uen/cMeHBI.

IHopsigok BeIMOJIHEHHSI Pa0OTHI

[Tocne o3HaKOMJIEHHS C TEOPETUYECKHMMH OCHOBAMM BBINOJIHEHUS PaOOTHI
CTYIEHT TNOJIy4yaeT BapHaHT 3aJaHUsl, OTPAXKAKIIMKA TOPHO-T€OJOTHYECKUE U
TOPHOTEXHUYECKHE YCIOBHS MPOBEICHNS TOPHOH BBIPaOOTKH ¢ ToMoIsio bBP.

CoryacHO UCXOHBIM JaHHBIM (Tabymia 13.2) CTyJIeHT MPOU3BOAUT pacUET
napamerpoB bBP

BrruepunBaeTcsi cxema pacmlojOKEeHUS IIIMypoB B 3a00€ W KOHCTPYKIIHS
LIIIyPOBOTO 3apsia.



Taomuna 13.2 - UcxoaHble JaHHBIE

No [Tonesont
i Hcxonnsie nannbie | [Tpek | KBepuar mTpex VYkion | bpemcoepr
Pa3smep BeIpaboTKH

1 | Bmpoxomxe, M2 12,9 15,7 17,6 10,6 12,7
[upuna, Mmm 9830 4390 4770 3270 3550
BricoTa, MM 2940 3250 350 2820 3520

9 11\\/[/[0H1HOCTB miacTa, 16 0.9
Koaddumment - -

3 KPETIOCTH: 1.3 1.2 1.1
Yras 3) - 7 4
ITopomsr 6 4

g4 | HpoexHas mmmma | gy, 600 950 800 1200
BBIPAOOTKHU, M

5 Kareropus maxrer " m I | |
10 razy

KoHTposbHBIE BONIPOCHI

coNOoO Ol h~ WN -

9

B uem 3aknrovaeTcs HazHaueHue BpyoOa?

Kakue 6b1BatoT cxembl BpyOOB B 32005X C OJJHUM OOHAKEHUEM,

UTto Takoe JMHUS HAUMEHBIIErO COMPOTUBIICHUS?

Urto Takoe ko3 PUITMEHT UCTIOIB30BaHUS Iy pa?

KakxoBa mocienoBaTenbHOCTh B3pBIBAHUS IIIITYPOB?

Bunel netoHaTopos.

[Tpoxoaueckuit nuki. [lepeuncnure onepamnumu.

OObsicHUTE TOHATHS: 3a00iKa, WHUIMUPOBAHWE, 3apshDKaHUE, TMaTPOH
OOEBUK.

OT 4ero 3aBUCUT AUAMETP LIMypa?

10 OOBscHUTE MOHATHS: CEUCHUE BEIPAOOTKH B CBETY, BUEPHE, B IIPOXOJIKE.




IIpakTuyeckas pabora Ne 14
MN3YYEHME 11O IVTAKATAM U MAKETAM CUCTEM PA3PABOTOK
Llenp paGotel: Pa3zBuTHE y CTYIEHTOB NPOCTPAHCTBEHHOI'O MBIIUICHUS B
IUIaHE Pac MOJOKEHUS MOATOTOBUTENBHBIX U OYUCTHBIX BBIPAOOTOK B MOJ3EMHBIX
YCIIOBHSIX

Teoperuyeckne 0CHOBBI BBITIOJITHEHUSI PA0OTHI

VYcaoBus 3aneraHus TOJIE3HBIX HCKOMAEMbIX BEChbMa pa3HOOOpa3Hbl H
MO3TOMY BBIOOpP CHCTEMbI pa3pabOTKU 3aBUCUT OT psfa TeOJIOTMYECKHX,
TEXHUYECKUX M OPTraHU3AIlMOHHBIX (PAKTOPOB, OMpENEISIomUX 3TU ycinoBusa. K
OCHOBHBIM (haKTOpaM. MPEIONPECISIONMM BbHIOOD TOW WJIM HHOM CHUCTEMBI
pa3pabOTKU  MECTOPOXKJICHUM TIOJIE3HBIX HCKOIMAEMBIX, OTHOCATCS: (opMma
3ajieraHusi, MOIIHOCTb, YIrOJl TaJCHHs. CBOWCTBA IOJE3HOTO HCKOIMAEMOIro U
BMEMIAIOIINX MOPOJI, TA30HOCHOCTh U BOAOHOCHOCTh MECTOPOKICHHS, CKIIOHHOCTD
K CaMOBO3TOpaHHUIO, TJIyOMHA pa3pabOTKH, CIOCOOBI M CPEJCTBA MEXaHU3AIUU
MIPOU3BOICTBEHHBIX TIPOIIECCOB B OUMCTHBIX M MOJATOTOBUTEIHHBIX BEIPA0OOTKAX.

Cucmemotl pazpabomxu Ha3bIBAIOT OMNPEICICHHBIN TOPSAAOK BEIACHHUS
MOATOTOBUTEIIHBIX W OYHCTHBIX paboOT B Tpeaesiax BBIEMOYHOTO YYaCTKa,
YBSI3aHHBIM B MIPOCTPAHCTBE M BPEMCHH.

[Topsimok TpoBenEeHUs TOATOTOBUTEIBHBIX BBIPAOOTOK MO OTHOIICHHIO K
NEPEeMEIIAIONICICSl  MMOBEPXHOCTH OYMCTHOTO 3a008 B  BBIEMOYHOM IIOJIE
MpeNoNpeaesaeT BU CUCTEMbI pa3paboTku. Pa3nnyaioT cTog00BY10, CIUIOUIHYIO U
KOMOWHUPOBAHHYIO0 CHUCTEMBbI Pa3palbOTKU MPU OTPAOOTKE BHIEMOYHOI'O Y4YacTKa
JUTMHHBIMHA OYMCTHBIMU 3a005MH, a TAaK)K€ KAMEPHYIO U KAMEPHO-CTOJIOOBYIO - MPU
KOPOTKHUX 32005X.

Jna cmonbosvix cucmem pPa3pabOTKH XapaKTEPHBIM SBISETCA TO, UTO
MOATOTOBUTEIIbHBIE BBHIPAOOTKM B BBIEMOYHOM IIOJIE, 110 OTHOIIEHUIO K
MEPEeMEIIAIONIeCsT MOBEPXHOCTH OYHUCTHOTO 3a00s, MPOBOIATCA OO0 Hadasa
OYKMCTHOW BBIEMKH.

Mna  cnpownvix  cucmem  Pa3pabOTKM  XapakTEpPHO  OJHOBPEMEHHO
MOCIIeZIOBaTEIbHOE TPOBEACHUE MOJITOTOBUTENBHBIX BHIPAOOTOK B BBIEMOYHOM
1oJie, IO OTHOIICHHUIO K MEePEMEIArOIIeHCsl TOBEPXHOCTH OYMUCTHOTO 32005, 4acTh
W3 HAX TIPOBOJUTCS J0 HadaJla OYMCTHOW BBIEMKH WJIM OJTHOBPEMEHHO C HEH.

[Ipy KOMOWMHHPOBAaHHOW cHCTEME pa3padOTKH MOXXHO TPUMEHSTH
OJTHOBPEMEHHO WJIM IOCJIEOBATEIbHO CTOJIOOBYIO U CIUIOIIHYIO CHCTEMBbI
pa3pabOTKH.

[To HampaBieHUIO MEepeMEeNIeHUs OYUCTHOTO 320051 B BRLIEMOYHOM TI0JIE, TIO
OTHOIIEHUIO K DJJEMEHTaM 3aJieraHusl TUIacTa, BO3MOXKHBI BApUAHTHl CHUCTEM
pa3pabOTKM C TIOJBUTAHUEM OYHUCTHOTO 32005 TO TMPOCTUPAHHIO, TAIACHUIO,
BOCCTAHMIO UJTU IUArOHAJIBHO.

MHuoroo0Opa3ue  ycloBUW  3ajeraHus  MECTOPOXKICHHA  OOyCIOBHIIO
pPUMEHEHHE OOJBIIOTO YHCcia CUCTeM pa3paboTku. s oOnerdeHus: u3ydeHus: u
BBIOOpA CHCTEM pa3pabOTKH BCE OHU IO CXOJHBIM MPU3HAKAM OOBEAMHEHBI B
ornpeneneHHbe Kiacchl. Himke paccMoTpeHa ux Kimaccuukamms, mpenaoxKeHHas



akajg. M.U. AromkoBsIM, C HEKOTOPHIMA U3MEHEHUSIMU B TIOPSAJIKE PACTIONOKEHUS
U HauMeHOBaHus rpymnn (Tabnuma 14.1.)

[To sTOif KIaccupuUKalMu BCE CHCTEMbI pa3pabOTKU pa3ielieHbl Ha CEMb
KjJaccoB. B ocHOBy Kkiaccu(uKalMM —TIOJMOKEHO COCTOSHUE OYHCTHOTO
IPOCTPAHCTBA B TEpUOA pa3paboTKu. DTOT NpHU3HAK TMO3BOJSET pa3OUTh Bce
CHCTEMBI Ha CXOJTHBIC
KJIacChl, KaK TI0 KOHCTPYKTHBHOM XapaKTEPUCTUKE, TaK U TI0 YCIOBUAM
npuMeHeHusl. BHYTpU KaxJoro Kijacca BbIIEIEHBI TPYIIbI CUCTEM pPa3pabOTKH.
[Ipu3Haku JeaeHus CUCTEM Ha TPYMIMbl PAa3IMYHbl IS KaXIbIX KJIAcCOB (CrOco0
oTboliku, hopma 3a00s u 1p.). Kaxayro rpymimy pa3OuBaroT Ha BapUaHTHI.

Ta6mmma 14.1 - Knaccudukanus cucrem pa3paboTKu

HanmeHnoBanue
Kitace KJIacCa CUCTEMBI rpymnma HaunmenoBanue cucrem pa3paboTKu
pa3paboTKu
1 [ToTonkoycTymnHbIe
C OTKpBITBIM 2 Co cII01IHOM BBIEMKOM
| OYHUCTHBIM 3 Kamepno-cTon6oBsie
IPOCTPaHCTBOM 4 C noppTaxHoi oTO0IKON
S OTaxHO- KaMepHbIE
1 C NOTOJKOYCTYIHOM IIIypOBOil OTOOMKOMN
C marazuHupoBaHHEM Lo
I - 2 C o10601iKOH py/ibl ITyOOKMMHU CKBaXKMHAMHU
Py 3 C 0oT00MKO# pybl U3 CICIHAIBHBIX BRIPAOOTOK
C kpemieHueM
Il OYHUCTHOI'O - -
IPOCTPAHCTBA
1 ["opr30HTATBLHBIMH CIOSIMHU
. 2 HaxnoHHbIME criOAMU
C 3aknankoi
3 [ToronmkoycTyTHbIE
IV | ounctHoro z -
4 Hucxonsmei nocinoitHo#i pa3paboTku
POCTPAHCTBA
5 CrnouHele
6 C kpemieHHeM U 3aKJIaJKon
v C obOpy1ieHuem 1 CrnoeBoro o0pyieHus
BMEUIAOIINX TIOPOJL 2 CronboBble
C oBpyLeHem py /s 1 [TonpTakHoro oOpyIeHHs
Vi Py Py 2 OTa)kHOTO caMOOOpYyIIEeHUs
U BMEIIAIOIINX [TOPOJT
3 OTa)XKHOTO MPUHYAUTEIEHOTO 00PYIICHHUS
1 C BBIEMKOI1 KaMep ¢ OTKPBITHIM OUYUCTHBIM
VIl | KomOunupoBaHHbIE 5 MIPOCTPAHCTBOM
C BbIEMKO KamMep ¥ Mara3uHUPOBAHUEM PYAbI

Crnenyer OTMETHTh, YTO HE BCE CHUCTEMBI, yKa3aHHbIC B KiacCHUUKAIIHH,
AMEKT MHUPOKOE pacnpocTtpaHeHue. lloatoMy B JganbHEWMIIEM  CHCTEMBI
paccMaTpUBalOT Cs HE C OJWHAKOBOW TMOJpoOHOCTHI0. Hambombliiee BHUMaHUE
VACIEHO BBICOKOI(P(HEKTHUBHBIM CHCTEMaM, IIHPOKO TMPUMEHSIONIMMCS TIPH
pa3paboTKe PYAHBIX MECTO POXKACHUH (C OTKPBITHIM OYMCTHBIM MPOCTPAHCTBOM, C
oOpyiieHreM pyabl W BMEIIAIOIIMX T[OPOJ), HAWMEHBIIEE - CHCTEMaM C
KpPETUJICHUEM.




Cucrembl pa3padoTKH ¢ OTKPBITHIM OYHCTHBIM MPOCTPAHCTBOM

B »TOT KIlacc BXOJSAT CHUCTEMBI pPa3pa0OTKH, MPH KOTOPBIX OYUCTHOE
MPOCTPAHCTBO B IMPOIECCE BBIEMKH OCTACTCS OTKPBHITHIM W €ro TOJIepiKaHue
OCYIIECTBIIICTCS PYJHBIMU [EIMKAMH WM TMPOCTEHIMMU BHaamu Kpernu. [locie
O0TpabOTKH MPOCTPAHCTBO OJIOKA 3aMOJHAIOT OOPYIIEHHBIMUA IMYCTHIMH MOPOJAMHU
WM 3aKJIa0YHBIM MaTEPUATIOM.

CuCTeMBI C OTKDBITBIM OYHCTHBIM MPOCTPAHCTBOM HMEIOT JOBOJIEHO
MUpOKoe pacmpocTpaHeHrne. OOs3aTeNbHBIM yCIOBHEM JUIS HMX MPUMEHEHHS
SIBJSIETCSl TOCTATOYHAsl YCTOWYMBOCTh Py M BMEIIAIOIIUX TOPOA (KOd(pPHUIIUEHT
Kpermoctd He MeHee 7-8). B mpakTuke pa3pabOTKy C OTKPBITHIM OYHCTHBIM
MPOCTPAaHCTBOM MPHUMEHSIOT MPH TiyOuHe ropHbIX pador g0 1000 u Gonee, XOTs
9TO BBI3BIBACT HEOOXOAWMOCTh B OCTABJICHUU IEIUKOB OOJBIIMX DPa3MEPOB U
YBEIMYMBAET OMACHOCTH MPOSIBICHUS TOPHBIX YapOB.
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Pucynox 14.1-KamepHo-ctosn6oBas cuctema pa3padoTKu

KamepHo-cTosi00Bbie  cuctembl  pa3padorku. KamepHo-cTon60BbIe
CUCTEMbl TPUMEHSIOT ISl pa3pabOTKHM MOJOTMX U HAKIOHHBIX 3aJie)Kel C
YCTOMYMBBIMU KpPOB JIeH U pynaMu MoInHocTer oT 2 1o 30 M, a uHoraa u Goiee
(pucynok 14.1). IIpu 3TUX cUCTeMaX BBIEMOYHbBIE KaMepbl OTIEISIIOTCS OJHA OT
JIPYrol MOCTOSIHHBIMM W BpPEMEHHBIMHU (IIpU ILEHHBIX pyAax) meaukamu. [lpu
OONBIIMX pa3Mepax Kamep BHYTPU HHUX TaKKe PETYJISIPHO OCTABISIOT LIETUKH
UMIMHAPUYECKON WM TpsIMOYTrojibHOM (opMbl. [loTepu pyabl B MOCTOSIHHBIX
HearuKax cocTaBisitioT 15-25%, a mpu oTpaboTKe MECTOPOXKICHHUIM COJIM U TUIICA J10
50-60 % Bcex 3amacos.



PaccMoTpuM  BapuaHT KaMepHO-CTOJIOOBOW CHCTEMbl pa3pabOTKH  C
IPUMEHEHHEM CaMOXOIHOTO O0OpYyIOBaHUS IS 3aJie)KM MOIIHOCTBIO 3-8 M mpu
yrie ee mnaaeHus 10 8-10° (pucynok 14.1). IloaroroBka 3akiroyaeTcs B
IPOBEICHUH OTKATOYHOTO 7 ¥ BEHTWISILMOHHOTO 3 MITPEKOB, COMBAEMBIX JAPYT C
JIpyrom uepes kaxansie 150 M manenbHbIMU Tpekamu 2. M3 Hux uepes kaxapie 40
M TpOBOJAT 3ae3fpl 1, cOMBaeMple MO MepEe BBIEMKH IAHEIH pPa3pe3HbIMU
mrpekamu 10.

B HauvanpHON CTaguM OYMCTHOM BBIEMKH JEJAIOT OTPE3HYIO WIENb ITyTEM
OoTOOMKHU PYJbl B KpoBJe U ¢ OOKOB pa3pe3Horo mrpeka. Llnyper jnunoi 2-4 M u
nuameTpoM 42 MM OypsaT caMOXOIAHBIMU OYpuiIbHBIMU ycTaHOBKaMu 5 tuna CBhY,
MO3BOJISIONIMMUA  00ypeBaTh 3a00M BBICOTOW 10 8 M. 3apspKaroT —IIIMyphl
nHeBMo3apsaaHor MammHo TM3II. Pyanyro Maccy rpy3sT B CaMOXOAHBIE BarOHBI
8 MOrpy304YHBIMU MAaIllMHAMU 9; TIPU BBICOTE KaMmephbl Oojiee 6 M JJisi MOTPY3KH
UCIIONB3YIOT  moa3eMHbld  3kckaBarop  OlI-1.  Kposmo  mopmep:kuBaroT
JIEHTOYHBIMU LETMKaMU 4 ¥ BHYTPHU KAMEPHBIMU LIeTUKamMu 6 quameTrpoM 6-8 m. B
KpOBJIE KaMmep uepe3 1-2 M yCTaHABIMBAIOT KEJI€300€TOHHbBIE aHKePhI JUIMHOU 1,5-
2,5 M. 3apsKaHue LIITypPOB,
000pKy 3200 W KpOBIM, YCTAaHOBKY AaHKEPHOW Kpemu BEAyT C MOMOUIBIO
CaMOXOJHBIX MOJIKOB. [IJ1s1 32a4MCTKH MTOYBBI IPUMEHSAETCS OYyJIbI03€DP.

Oyenka cucmem. JIOCTOMHCTBA KaMEPHO-CTOJIOOBBIX CHCTEM 3aKJIHOYAOTCS
B HEOOJBIIOM O0BEME TOJATOTOBKH, IIMTUPOKOM (pOHTE padoOT, BBICOKOM
MIPOU3BOJUTEIBHOCTH TPYJIa, HU3KOH ce0€CTOMMOCTH AOOBIYU U HEOOIBIIOM (110 6-
7 %) pazyOooxkuBaHuu pynbl. OCHOBHBIMM WX HEJOCTaTKaMU SIBJISIIOTCSA
3HAUUTEIbHBIE TIOTEPU PYJbl B IEJIMKAaX U TOBBIINICHHAs OMACHOCTh paboT B
KaMmepax o1 0OHa)KEHHON KPOBJICH.
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Pucynok 14.2 - Cxembl 0TpaOOTKH NpU 3aMKHYTOM KOHTYPE OUUCTHBIX
3a00€B C Bbl EMKOH Ha MOJHYI0 MOIIHOCTS (3) U MOCIONHOM YCTYTHOU BBIEMKOM

(6)



CoBepIIeHCTBOBAaHUE CHUCTEM pa3pabOTKU CBS3aHO C co3daHueM Oosee
MOIIHOTO ¥ HAJEXKHOTO CaMOXOAHOTO OOOpPYIOBaHUS C JAUCTAHIIMOHHBIM
YIIpaBJICHUEM.

Cucmemsl pazpadomku ¢ HOOIMANCHOU OMOOUKOU (ROOIMAIHCHO
kamepnuuie). [Ipu >THX cucteMax oTOOMKY pyAbl B KaMepax BEAyT U3 MOJITaKHBIX
BBIpa0OTOK, a TOJAepk aHHe BBHIPAOOTAHHOTO TMPOCTPAHCTBA OCYLIECTBIISAIOT
BPEMEHHBIMU LenukaMH. [[0 MpocTHpaHWI0O MECTOPOKACHHS KaMepbl pa3AeiisiioT
MEXIyKaMEpHBIMU II€JIMKaMHU, a [0 MaJeHUI0 - MEXAYITaXHBIMH, KOTOPHIE
COCTOAT U3 MOTOJOYUHBI U THUIIA. [lomonouuHa - 4aCTh MEXKIYITaKHOTO 1IeJIMKa,
pacrnoJio)keHHasi HI)KE€ OCHOBHOTO (OTKAaTOYHOIO) TOPU30HTA, OHUWe - 4YacTh
HEJNKE, HaXOIIascsl MEXIy MOYBOM KaMepbl U OCHOBHBIM TOPU30HTOM.

JIJist ysiCHEHUsI CYIIHOCTH CUCTEMbl pACCMOTPUM BapUaHT C OTOOUKOM PY/IbI
BEEPHBIMM KOMILJIEKTAMH CKBXMH W BBITYCKOM pyJAbl HAa TOYBY BBIPAOOTOK
OCHOBHOT0 Topu3oHTa (pucyHok 14.4) mist ciyyas oTpaOOTKHA KPYTOW 3alexXH
MOIIHOCTBIO 10-15 M.
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Pucynox 14.4-CucremMa ¢ moi9TaxXHOM OTOOMKON BEEPHBIMU KOMITJIEKTAMH

[ToaroroBka OJioka COCTOMT B MPOBEICHHUM IOJEBOrO OTKATOYHOrOo 1 U
BEHTWISIIMOHHOTO 2  IITPEKOB U  OJIOKOBBIX  BEHTWIAILIMOHHO-XOJOBBIX
BoccTaronux 0. M3 0oTKaTroyHOTO MITpeKa MPOBOIAT IMOTPY30UHBIE Kamephl 3 ¢
JIBYCTOPDOHHUM pactnojioxkenueM aydek 4. I[lorpy3ounsie kamepbl COMBAIOT ¢
BEHTWISIMOHHBIM IITpEeKOM cOoiikamu 8. Mexay OJIOKOBBIMH BOCCTAIOITUMU
MPOBOJAAT HECKOJIBKO MOJATAXKHBIX OYpPOBBIX IITPEKOB 7, a B IIEHTpe OJoKka C



rOpU30HTA TMOJACEYKH JO0 TMOTOJIOYMHBI - OT pe3HOM Boccraromui 9.
[lonroroBneHHble ¥ Hape3HbIE BBIPAOOTKHM 32 HCKIIOYEHHEM OJIOKOBBIX
BOCCTAIOIIUX OOBIYHO MPOXOAT 0€3 KperyieHUs, COMPSDKEHUsT BEIPAOOTOK KpEIsT
AHKEPHOU KPETIBIO.

Cramuy OYMCTHOM BBIEMKH: TIIOJCEYKAa Kamepbhl, 0Opa3oBaHHE OTPE3HOU
IeJIA, OTOOMKA U BBIMYCK PYJIbl U3 KaMepbl, OTPa0OTKa LETUKOB. J{JIs MOJACEUKH B
JIydkax Ha BbIcoTe 1,5-2 M COOpYXaroT MOJIOK, C KOTOPOTO OypsT KOMILIEKT
IypoB TIIyOu HOM 6-8 M (pucyHok 14.5, a). Ilocie ux B3pbIBaHHUS C TTOMOIIBIO
JIETOHATOPOB KOPOTKO3aMEIJICHHOTO JEHCTBUSA 00pa3yeTcs BOPOHKA S5 (pPUCYHOK
14.4) c moxaceukoit ka Mepbl Ha mmiomaaun 40-100 m2 Ilpu pynax cpemanei
KPEIOCTH IITAHTOBBIE MIHYPHI OYPAT U3 KOPOTKUX JTydeK (pucyHok 14.5, 6).

Jliist oOpazoBaHusi oTpe3HOM 1ienu (pUcyHOK 14.5, B) Ha KaKJIOM MOJITaxXe
npoBOJAT OypoBble 1 M M3 HUX OYpSAT HUCXOISIINE CKBOKHUHBI 2 HAa BBICOTY
noadTaxka. CKBaXXMHBI PACIOIaraioT B ABa psAJia CAMMETPUYHO WK B IAXMaTHOM
IO PSAKE HA pacCTOSIHUM 1.5-3 M M B3pBIBAIOT MOCIEAOBATEIBHO IO OJXHOM - JIBE
OT Boccraromiero 3 Kk rpaHulie kamepbl. llociie B3pbIBaHMS BCEX CKBaXUH
oOpa3zyeTcst OT pe3Has eb MHPUHON OKOJIO 2-3 M Ha MOJIHYIO IIUPUHY U BBICOTY
Kamepsl. 69

Pucynox 14.5-Iloaceuyka mTaHroBbIMU HITypaMy U 00pa30BaHKUE OTPE3HOM 1IETn

[locne pa3menku OTpPe3HOM WIeNd OTOOWKY pyAbl BEIyT BEPTHKAIbHBIMU
CI0d MM, HAYMHAs C HIKHEro mnojdTaxa. CKBaXHUHBI OypsAT CTaHKaMu
nHeBMoyAapHoro Oypenus. Otourtas pyna nocTynaeT yepe3 BOPOHKU U AY4YKU Ha
MOYBY IOrPY30UHBIX KaMep, € OHAa CaMOXOJHBIMHU MOTPY30YHBIMU MalllMHAMHA
IPY3UTCA B BATOHETKH.

[To mMepe oTpabOTKM Kamepbl BEIyT NAIbHEWIIYIO MOACEYKY U pPa3deliKy
Iy4eK B BOPOHKH C ONEPEKEHHEM OTHOCHUTEIBHO JIMHUU 320051 He Oosee yeM Ha
OJIHY BOPOHKY.

JIBiokeHMEe cBexed M OTpabOTaHHOM CTPYM BO3AyXa MOKa3aHO Ha PUCYHKE
14.4 crtpenkamu. MexayKaMepHble U MEXIYITOKHBIC IEITUKH OTpadaThIBAIOT
nocJie Bbl €MKH JIBYX M OoJiee coceqHux kamep. s 3Toro B HUX OypsT rinyOokue
CkBaXMH CKBOKHUHHBIE 3apsiAbl B MEXAYITAXKHBIX IEJMKaX B3pPHIBAIOT C
3aMEIEHUEM T10 OT HOUIEHUIO K B3PBIBAHUIO 3apsi0B B MEXKIYKAMEPHOM LICIIHKE.
[locne oOpyuieHHUss I1EIMKOB  BBIPAOOTAaHHOE MPOCTPAHCTBO  3AIMOJIHSIETCS



caMOOOPYIIAIIIUMHUCS BMEIIAIOMUMHU mopojaMu. [lotepu pyasl mpu oTpaboTke
eJIMKOB cocTaBisioT 40-60%.

ITaKHO-KAMePHbIe CHCTeMbl Pa3padoTKH. DTaKHO-KAMEPHBIE CUCTEMBI
NPUMEHSIOT, Kak TMpaBUio, MpU MOIMHOCTH Oomee 15-18 M. B cayuae
BBIJICP/KAHHBIX AJIEMEHTOB 3aJIETaHUs 3aJ€XKEl OHU MOTYT HCIIOJIb30BaThCA IPH
MeHbIe MorHocTy - 8-10 M. Ecnin MomHoCTh mpeBbimiaet 25-30 M, TO KaMepbl
pacrojaratoT BKpeCT IPOCTUPAHUs PyIHOTO TeNa.

B cBsA3u cO 3HAYMTENBPHONW MAacCOW OJHOBPEMEHHO B3PBIBAEMBIX 3apsIOB
ATaXKHO-KaMEPHBIE CHCTEMbI pa3pabOTKu TpeOyroT Oojee yCTOMYMBBIX Pyl H
BMetiaromumx nopoj (f ue menee 10-12).

OT60liKy pyabl B KamMepax BeIyT BEPTUKAIbHBIMH CIOSIMU MO BCEH BBICOTE
WIM TOPU3OHTAIBHBIMU CIIOSIMA TI0 JUiMHEe Kamep. OTOo0iKy BepTHKaIbHBIMU
CIOSIMU TIPUMEHSAIOT MPH KPENKUX U BEChbMa KPENMKUX MOHOJMUTHBIX pyJax, U
MOpPOJaxX, TOPU3OHTAIBHBIMU CJIOSIMU - TIPU PYJlax U MOPOJAX CPEIHEH KPEenoCTU U
YCTOWYHMBOCTH.

[Ipu orOoiike pyAbl BEPTUKAIBHBIMU CIOSMH MOTOJOYMHA OOHAXKAETCS IO
Mepe OTpadOTKM Kamep, a MpuU OTOOWKE TOPU30HTAIbHBIMH CIOSIMU - MOCTE
OoTpabOTKM KaMepel. B cinydyae HanuuuMs BEPTUKAIBHOW CIOMCTOCTH WIH
TPEIIMHOBATOCTA BO3MOYKHOCTh OOPYILIEHUSI MOTOJOYMHBI M YBEIMYEHUS BbIXOZAA
Herabaputa Oojblne npu OTOOMKE pyIbl BEPTHKAIBHBIMH CIOSIMH. B Takux
ycioBusix  Oonee  3(h(PexTUBEH BapHaHT CHUCTEMbl C  OTOOWKOW  pyJbI
TOPU30HTAIBHBIMU CIOSIMHU.

Bapuant cucrembl ¢ OTOOMKOM pyJbl BEPTUKAJIBHBIMH CIOSAMH C
PacnoJIOKEHUEM KaMep BKPECT IPOCTUpaHMs MOKa3aH Ha pucyHke 14.6. B stom
BApUAHTE 3TAXK
pazouBaeTcs Ha PEryJIsIpHO YepeAyrolmecs KaMmepbl mupuHoi 20-25 M U LeIuKu
mpuHoi 10-15 M.
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Pucynok 14.6 - DTaxxHo-kamMepHas cucTeMa pa3padOoTKu ¢ OTOOMKOM pyabl
BEPTUKAJIBHBIMU CIIOSIMU



Ha OCHOBHOM TOpPH30HTE NPOBOJAT IIOJIEBBIE OTKATOYHBIC IITPEKU |,
KoTopele uepe3 Kaxable 20-30 M cOuBarorcst optamu 3. Boccrarommii 5
oOciyxuBaeT 3-5 OnokoB. B Humax 2, mpoiAEHHBIX W3 OTKATOYHBIX OPTOB,
YCTaHABIMBAIOT BuOponurtarend. M3 xonkoB 4 wim U3 JAy4eK MPOXOAAT
TpaHieiHpie mTpeku 9. Ha 6ypoBoM ropusoHTe pacnojaraior OypoBbie OpTHI O U
BEHTWILIMOHHO-X00Bble IITpekn §. [locneanue cOMBAKOTCS C y4aCTKOBBIMHU
BOCCTAIOIIMMU cOOMKamMu 7.

OTpe3HON BOCCTAOIIMK PACIOIAraroT Kak IO LEHTPY KaMepbl, Tak U Ha
¢nanrax. B mepBom ciydae oTpaOoTka KaMmepbl BENETCS IABYMsl 3a00sIMHM, YTO
oOecnieunBaeT 0oJiee BBICOKYIO IPOM3BOJUTENBHOCTD 0J10Ka, YMEHBILIAET BPEMSI €TO
O0TpabOTKHU U cIOCOOCTBYET OOJIBIIEH COXPAHHOCTH LIETUKOB.

[lonceuka kamep (TpaHuiedHas) W 00pa3oBaHUE OTPE3HOM  IIEIn
aHAJIOTUYHBI CUCTEMaM C TTOJIITAXKHON OTOOMKOM.

Pyny oTOMBalOT BeepHBIMU KOMIUIEKTAMHU TIYOOKHMX CKBaKHH, OypHMBIX
CTaHKaMH NHeBMoyaapHoro Oypenus. TommumHa otOuBaemoro cios 3-5 Ha
o0ypuBanue oaHoro cios 3arpauuBaercsa 10-20 cmen. Pacxonq BB Ha cnoii 2-3 T.
B3psiBatoT 1o oHOMY-/Ba €105, 0TOMBas 3a B3pbIB 10-25 ThIC. T pyasl. Bypenue u
BBIITYCK pPYy/Abl HE3aBUCHUMBI, MTO3TOMY YacTh PYyJbl BPEMEHHO Mara3MHUpPYETCs B
HIOKHEW JacTH Kamepbl. [Ipon3BoauTensHOCTD BBITycKa pyabl cocTaBiseTr 30-100
TBIC. T B MECSIII.

MexykaMepHbIi U1 MEXAYITaKHBIN LIETUKA pa30ypuBalOT BEEPHBIMU WIIU
INyYKOBBIMM KOMIUIEKTaMU CKB&XMH BO BpeMms oTpaboTku Kamepsl. Ilepen
MacCOBbIM OOpYLIEHHMEM MEXAYKAaMEpPHBIM LEIUK TIOJCEKalT, a B3pbhIBaHUE
LEJIMKOB BEYT B TOW K€ MOCIIEI0BATEIBHOCTH, YTO U IIPU CUCTEMAX C MOAITAXKHOU
OTOOMKOM.

BapuaHT 3Ta)kHO-KaMEpHOU CUCTEMBI C OTOOMKOM pyabl TOPU3OHTATIHLHBIMU
CJIOSIMM U BBIOPOBBIITYCKOM PY/IbI IOKa3aH Ha pucyHke 14.7.

Ha orkatouyHOM ropr30HTE NPOWIEHBI MONEBOM | M pyaHBIM 3 ITpEKH,
coenuHeHHble depe3 Kaxzaesle 100-200 m opramm 2. [lo BHcsSuemy U Jexademy
O00OKaM M3 pYAHOrOo WITpeKa MpoiAeHbl OypoBbIE BOCCTarolue S5 ¢ OypOBBIMU
kamepamu 6. Ilox -
ceyka TpaHIIeiHas. B oTinuue oT paHee pacCMOTPEHHBIX BapHAHTOB CHCTEM OHA
J0JIKHA OBITh 3aKOHYEHA MOJIHOCTHIO K MOMEHTY OTOOMKH MEPBOTO CIIOSL.

Crno#t pyasl TommuHOM 7-8 M pa3OypuBaeTcs BCTPEYHBIMH BEEpaMHU
rIIyOOKUX CKBaXHMH (10 2-3 Beepa M3 KaxJoi Kamephl). B3pbiBaHHEe CKBaXKUH B
CJIO€ KOPOTKO 3ameayieHHOe. K MOMEHTY B3pbIBaHHUS OJTHOTO CJIOS BBILIEJIEKAIUI
JOJKEH ObITh 00ypeH. bypeHue CKBaKMH W BBIITYCK PYZIbI BUOPOIIOKAMU WM
BUOPONUTATENSIMU, YCTAHOBJIIEHHBIMH B HHIIAX 4, COBMELIAIOT BO BPEMEHH.
envku oTpabaThIBalOT AHAJIOTUYHO PaHEE PACCMOTPEHHBIM CHCTEMAaM.
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Pucynox 14.7 - DTaxkHo-KaMmepHas cucTeMa ¢ OTOOHKON Py/Ib
TOPU30HTAIBLHBIMU CIIOSIMHU

CnoXXHOCTh MEXaHHM3AIMH MOTPY3KH MOPOJIbI MPU MPOBEACHUN OYPOBBIX Ka
Mep, 3HAUUTENbHBIN 00hEM BCIIOMOTATENbHBIX PA0OT, CBSI3aHHBIX C TIEpEMEIICHUEM
OypOBBIX CTaHKOB, - HEJOCTAaTKHM paccMaTpUBaeMOro BapuaHTa cuctembl. OHHU
YCTPAHSIOTCA, €CITU CKBOXWHBI OYpPUTh HEMOCPEACTBEHHO U3 BOCCTAIOIIUX,
MPOMJIEHHBIX B OTOMBa€MOM pPYyIHOM MaccuBe. B 3Tom ciyyae OypeHue
OCYIIECTBIISIIOT C TMOABECHBIX TMIOJIKOB WM KIIETeH, MepeMEemalonmxcs o
MOHOPEIIBCY.

Heckonbko  Oosiee  BBICOKME  TEXHUKO-DKOHOMUYECKHE  IOKa3aTesu
YKa3aHHOTO BapuaHTa CHUCTEMBbl [0 CPaBHEHHUIO C OTOOMKOW BEpPTHKAIbHBIMU
CJIOSIMU OOBSICHSIIOTCSL MEHBIIEH KPENOCThIO PY/I, B KOTOPBIX OHA PUMEHSETCSI.

Cucrembl €0 mIypoBOil 0TOONKOM. BapuaHT Takux cucreMm,
MIPUMEHSIEMbIN MPU OTPAOOTKE KPYTHIX TOHKUX U CPEAHEH MOIIHOCTH PYJIHBIX TEl,
npuBeeH Ha pucyHke 14.8. OTkaTouHbIi ITpeK | B KPENKUX pyJax MpoBoasAT 0e3
Kpenu, npujaBas Kponiie popMmy cBoja. BEHTHUISIMOHHBIM CIY UT OTKATOYHBIN
mTpek 4 Belenexamero staxa. Yepes kaxablie 40-80M 1O IPOCTUPAHUIO
MPOBOAAT OJIOKOBBIE BOCCTAIOIIME HA JBa OTACJICHUS, C XOAKaMu 3. B IIMHHBIX
0JIOKax B MX LIEHTPE Pa3MENaloT JTOMOJTHUTEIbHbIN BOCCTAIOMINMN 1J11 00JeTYeHUs
JIOCTaBKHU B 32001 MaTepuasioB U 000OPYIOBaHUS, U YJIyUIIEHUsI IpOBeTpUBaHus. B
ATOM ciyuyae (PJIaHrOBBIE BOCCTAIOUIME MMEIOT MEHBIIYIO IUIONIAh MOTEPEYHOTO
CEUCHMUSL.

N3 0TKAaToyHOTO IITpeKa NPOBOAAT PYIJOCHYCKH Ha BBICOTY 4-6 M.
Paccrositnue Mexnay pynociyckaMy He mpeBblaeT 5-6 M. B mpoTuBHOM ciiyyae
Ha0II0AaeTCsl HE paBHOMEPHOE OMTyCKaHHUE MMOBEPXHOCTH OTOUTOM PY/IbI.

HauvanpHas cragus O4MCTHONM BBIEMKHM BKJIIOYAET MOJCEYKY KaMepbl Ha BCHO
JUIMHY U Oo0pa3oBaHuWe BOPOHOK. JIJiT 3TOTO MPOBOAST TOJCEYHOM INTPEK 2 H
pacIIMpsIIOT
BEPXHIOI0 YacTh PYAOCIYCKOB B BOpPOHKH. B HWKHEH 4YacTU pyJIOCIYyCKOB
YCTAHABJIUBAIOT JIFOKHU.
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Pucynok 14.8-Cucrema pa3paboTKu ¢ Mara3uHUPOBAHUEM M MEJIKOLIITYPOBOM
OTOOMKOM

OuncTtHOi 3a00H HMEET MOTOJIKOYCTYNHYIO QopMy H o00ypeBaercs
TOPU30HTAJIBHBIMU WIH (Yalle) BOCXOASIIMMH IIMYypaMU C MOBEPXHOCTH OTOUTOM
pyabl. OTHOBPEMEHHO pa30ypuBalOT HETabapUTHI HA MOBEPXHOCTH OTOUTOM PYIbI.
[ukn OYMCTHOW BBIEMKM BKIIOYAaeT OypeHHe IIINypoB, UX B3pbIBAaHUE,
IpOBETpUBaHUE  3a00sl, YACTUYHBIA  BBIIYCK  pyJabl, OOOpPKY  KpPOBIH.
IIpo1OIKATENBHOCTD HUKIIA - ABE-TPU CMEHBI. KOIMUYECTBO BBITYCKAEMON 3a LMK
pYyIbl 3aBUCUT OT CTENEHU €€ pa3pbixyieHHsd. Bpicota pabodero mpocTpaHCTBa
MOCJIE BBITyCKa JOJKHA OBITH B npejenax 1,8 2,5 m.

OCHOBHOI BBIIYCK BCEM 3aMaraHU3UpOBAaHHOW pyAbl HAYMHAIOT 11O
JOCTHKEHUU TPaHUIIbl MOTOJOYMHBI 5. Kak 4acTUYHBINM, TaK MU OKOHYATEJIbHBIN
BBIITYCK PYJbl U3 Mara3mHa OCYUIECTBIISIIOT IPU OTCYTCTBUU JIIOJAEH B OUYMCTHOM
npoctpaHcTie. Llenuku noa (M HaJl) BEHTWISALIMOHHBIM IITPEKOM M3BJIEKAIOT MOCTE
OKOHYAHMS 3aKJIaJKh OJIOKa, TaK KaK BEPXHHUI IITPEK Ha BpPeMs 3aKJIaJOYHbIX
paboT HeoOXoauMO co XpaHuTh. Eciaum BbepaOOTaHHOE NPOCTPAHCTBO HE
3aKJaJbIBAIOT, TO BBIEMKY MEXAY OTaXKHBIX LEIMKOB MOXXHO MPOU3BOIUTH
OJIHOBPEMEHHO C BBIYCKOM pynbl. Llenuku He W3BIEKAIOT TOJBKO MpHU A00bIYE
MQJIOLICHHBIX PyA. B 3TOM ciydae motepu pyAsl B LENHKax pocturatotr 15 % u
Beiie. [Ipu yctynmHoil ¢opme 3a00s mocie B3pbhIBaHHUS YCTYHNOB IMOBEPXHOCTH
oTOUTON pyabl TMoJydaeTrcs HepoBHOU. [loaToMy TpyJaHO OpraHM30BaTh BBITYCK
OoTOMTON pyIbl Tak, YTOOBI BBIAEPKATh HEOOXOIUMYIO BBICOTY paboyero
IPOCTPAHCTBA MOJ ycTynamu. B ogHux Mecrax BblcoTa pabodero MmpocTpaHCTBa
OKa3bIBAETCS HEJOCTATOYHOM, a B APYI'MX OHA BEJIHUKA, YTO BBIHYKIAET COOPYKATh
MOJIKK JUIsi OypuibIIMKOB. Bce 3T0 TpeOyeT 3HAuMTENbHBIX 3aTpaT Tpyla Ha
pa3paBHUBAHUE TTOBEPXHOCTH OTOUTOU PYIbI.

Cucrembl pa3padoTkm ¢ 3akiaaakoil. [Ipu 3Tux cucremax BbIpabOTaHHOE
MPOCTPAHCTBO TO MeEpEe U3BJICUECHMUS] PYIbl 3alONHIETCS  3aKJIaJ04YHBIM
MaTepuaioM: TBEPICIOIIUMH CMECSMHU, APOOJIEHON MOPOJO0M, MECKOM, OTXOJAMHU
000OraTUTEeNIbHOIO W  METaUTypruyeckux  mpousBojactB. Ilocne  ykimagku
3aKJaJI0YHOTO  Marepuaia B BbIpaOOTAaHHOM  MPOCTPAHCTBE  0Opaszyercs



3aKJ1aI0YHBIA MACCUB, KOTOPBIN MOAepKUBAET OOKOBBIE TIOPO/Ibl U OJTHOBPEMEHHO
CITYKUT TIOYBOH ISl paO0UNX, HAXOJISIIIUXCS

B OYHCTHBIX 3a00sx. 3akiagka BBIPAOOTAHHOTO NPOCTPAHCTBA OOECIeYMBaCT
BBICOKYIO TOJHOTY M3BJICUEHUS TMOJIE3HBIX MCKOMAEeMbIX U 0€30MacHOCTh paboT B
CIIOHBIX TOPHO-T€OJIOTMYECKUX YCIOBUAX - MPU HEMOCTOSHHBIX 3IIEMEHTAX
3ajleraHusl pyJHOrO Teja, BBICOKOM T'OPHOM JIaBJICHWH. PaHbllle CUCTEMBI C
3aKJIAJKOM TPUMEHSUIA TOJIBKO TPU BBIEMKE IEHHBIX pPyd, a TaKxke Mpu
HEOOXOJMMOCTA COXPAaHUTh TOBEPXHOCTh OT 0OpymeHus. [Ipumenenue
CaMOXOJHOT0 000pY/I0BaHUS, BHEIPEHUE TBEPACIONICH 3aKIaJKU, UCTIOJIb30BaHHUE
JEMIEBbIX 3aKJIAJIOYHBIX MaTEpPUalIOB C JIOCTABKOM MX THAPABINYECKAM
TPaHCIIOPTOM PACIIMPUIIO 00JACTh MPUMEHEHUS ATUX cucTeM. OCOOEHHO MUPOKOE
pacrnpoCTpaHEHNE OHU TMOIYYUIIM HAa PyTHUKAX LBET HOM METaJUIypIrUHu.

Cucrembl pa3pabOTKH C 3aKJIAJIKOW OTIMYAIOTCS pa3HOOOpa3ueM BapUaHTOB.
[Io MONMOKEHHI0 OYMCTHOTO 3a00s Pa3aU4alOT CUCTEMBl TOPU3OHTAIBHBIMUA U
HAKJIIOHHBIMH CJIOSIMH, IO (opme 3a00s - IMOTOJIKOYCTYHHbIE, CIUIOUIHBIE U C
BBIEMKOM 3axO0JIKaMH, 0 HAaIpaBJICHUIO OYMCTHOW BBIEMKH - B BOCXOJSIIEM U
HUCXOJAIEM mopsiake. IlpuMmeHeHne TBepACrole 3aKiIaJKkh MO3BOJIAIO BECTH
OTpaOOTKY MOIIHBIX 3aJ€XKEH CUCTEMaMH C MOJITaXHON OTOOMKOM M 3Ta’KHO-
KAMEPHBIMU CHCTEMa MH 0€3 OCTaBleHUs LEIUKOB. Poiib mocinegHux crai
BBINIOJIHATH 3aTBEPACBIIHNI MacCCUB U3 3aKJIaJ0YHOTO MaTepuara.

Cucrembl ¢ 3aKIaJKON TPUMEHSIOT MPU OTPAOOTKE PYIHBIX TEN 0O
MotHoCcTU. [Ipu pa3paboTke >KUIBHBIX MECTOPOXKICHUM 3aKJIaIOYHBIA MaTepual
MOJIy YaloT HEMOCPEJCTBEHHO B OJIOKE MyTEeM MOAPBIBKM BMEIIAIOIMUX MOpoJ. B
ciiy4ae OTpaOOTKHM MaJIOMOIIHBIX PYJIHBIX TEJl YroJl UX IMaJeHUsl JOJKEH OBITh
KPYTBIM, ISl MOILIHBIX ¥ BECbMAa MOIIHBIX 3aJI€KEN Yol MaIeHUs] CYyIECTBEHHOTO
3HaueHUs He uMeeT. Pyna - mo0oil yCTOWIMBOCTH, OT KPETIOCTH €€ 3aBUCUT BBHIOOP
BapuaHTa. BMmemaromue mnopoabl Takke MOTYT ObITh JH000M yCTOMYHMBOCTH.
[lenHocTs pyasl - cpenaHsss U Bblme. CHUCTEMBI C 3aKJIAIKON TMO3BOJISIIOT BECTH
BBIEMKY Py, CKIIOHHBIX K BO3TOPaHUIO, C BKIIFOUEHUSIMU ITYCTHIX TTOPO/I.

Ha pucynke 14.9 noxazana cucmema pazpabomku 20pu3oHmanvHuIMu
CNIOAMU C CYXOUl 3aKNA0KOU U NPUMEHEHUEM CAMOXO00HO20 000pyoosanusn njs
KpyTOW 3aJeXu MOIIHOCTBIO 5- 10 M. Dtax BbicoToM 40-45 M BoccTaromumu (¢
JBYMsI OTACJICHUSIMU) pa30MBarOT Ha OJOKW IJMHOM mo mpoctupanuio 50-100 wm.
OTpaboOTKy rOPU30HTATIBLHBIX CJIOEB TOJIIMHON 2-2,2 M BEyT CHU3Y-BBEpX. Takoe
HaIlpaBJICHUE BBIEMKH BO3MOKHO IPHU JOCTATOYHO YCTOWUYMBOW pyne. OuucTHas
BbIEMKa BKJIIOYAET OTOOWKY PY/IbI, TPOBETPpUBAHUE 32005, TIOTPY3KY U JIOCTaBKY
pynbl, pa300OpKy HAcTWia, JOCTaBKYy M YKIAJKy 3aKJIaJJOYHOT0 Marepuaa,
BOCCTAHOBJICHME HACTUJIA HA BHOBB YJIOKEHHOM CJIO€ 3aKJIaJOYHOr0 MaTepuaa.

Bypenue Bocxoasimux IIMypoB BEAETCS CaMOXOJIHON OYpOBOM yCTaHOBKOM
7. OTbuTas pyna nmorpy3odyHoO-A0CTaBOYHOM MalIMHON O TpaHCHIOPTUPYETCS [0
pyAocmycka S5, KOTOpbIA HapallMBaeTCs B 3aKIaJOYHOM MaTepHale MO MEpe
NOJBUTAHMUSI OYUCTHOrO 3a00s, WJIM € [0 PYAOCIYCKHOro oTaeneHus 1 B
0s10k0BOM BoccTaroieM 2. [1o 3TuM BbIpabOTKaM OHA MOCTYMHAaeT K OTKATOUHOMY
mTpeky 8. Pynocmyckn B 3aKIaJOYHOM MATEPHUANIE COOPYXKAKOT TaKKE W3
MeTauiMueckux TpyO. 3akiafoyHbli MaTepuan TOCTymaer B OJOK €



BCHTHUJLIIVMOHHOI'O IITPCKA 9 4CPpe3 BECPXHIOKO YaCTh BOCCTAIOMICTO M YEPE3 JIIOK 3
3arpyxacTtCci B CAMOXOJIHYIO BArOHCTKY 4, KOTOpasa AO0CTAaBJBICT Cro K MCCTY
YKIIaJIKH. Bce CaMOXOAHBIC MAIIWHBI ICPEMCINAIOTCSA 110 HACTHUITY, YIOKCHHOMY Ha
IMMOBCPXHOCTD 3aKJIaJIOYHOI0 MaTCpHralia.
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Pucynox 14.9-Cucrema pazpab0TKi TOPU30HTAIBHBIMU CIOSAMH C CYXOH 3a
KJIAJIKOW U IPUMEHEHUEM CaMOXOJAHOTO 000pY10BaHHUS

Ha yuvacTke pasrpy3ku BaroHeTKM HACTUJI JOJDKeH ObITh yOpaH. Ero
BOCCTAaHABIIMBAIOT MO MeEpe 3akKJaJKuh BbIpaOOTAHHOTO MpocTpaHcTBa. Hactui
COOpYKaroT U3 JOLIATHIX IIMTOB WM CTaJbHBIX JIMUCTOB. MHOTIa BMEcTO HacThia
Ha TMOBEPXHOCTh 3aKJAJKU HAHOCAT CJIOM ObICTpOCXBaThIBaroUIerocs OeToHa
tonmuuHoi 15-18 cm. [lns ymydmieHus: opraHu3zauud padoT OJOK JeNsT Ha JBa
ydacTka, paboThl B KOTOPBIX YepeayloT. B omHoil vactu BegyT OTOOMKY u
JIOCTABKY PYIbl, B IPYToM - 3aKiai0dHbIe pabOTHI.

CamoxoHOe 000pyJOBaHUE NEPEMEIIAETCS M3 OJHOTO CJIO0sl B JIPYroM 1o
ykiony 10 u cOotikam 11, npoiiieHHBIM B MOpojiax Jjexkadero 6oka. [loronounny
oTpabaThIBAlOT C KpEIUICHMEM M 3aKJIaJKOW TMOcjie TOro, Kak OTMagaeT
HEOOXOJMMOCTh B COXPAaHEHHWU BEHTWIALMOHHOro Iurpeka. I[lpum orpaboTke
MOILHBIX 3ajekel OJIOKM pacmoyiaraloT BKPECT NPOCTHUPAaHUS U TMPUMEHSIOT
TBEPJACIOIIYIO 3aKJIaJKy. BBIEMKYy HEYCTOMUYMBBIX, CHJIBHO pa3gpOOJIeHHBIX W
TPEIIMHOBATBIX PYJ BBICOKON LEHHOCTH OCYILIECTBIISIIOT TOPU30HTAIbHBIMH HIIN
c1a00HAKJIOHHBIMU c0sIMU 1-4 B HucxondmeM nopsnke (pucyHok 14.10). Pyay
U3BJIEKAIOT 3axoakamu 10, KOTOpele NPOBOAAT W3 pa3pe3HbIX MITpPEeKoB 11 ¢
MOMOIIbI0 CaMOXOAHOTO 00OpyJoBaHUsl. B He 3aloKeHHBIX 3axo0lKaX, KpOBJIIS
KOTOPBIX 3aKpeIjieHa aHKepHOM Kpemblo §, MOHTUPYIOT 3a KIIaJO4YHbIN
TpyOonpoBo 9. B HIkHME clOM 3aKJIAJKy MOJAIOT MO CKBaXXMHAM O, KOTOpHIE
OypsIT cTaHKOM IHeBMoyAapHoro Oypenus. Ilepen mogaveil 3akiaiku B 3aXOIKe



YCTaHABJIMBAIOT U30JMPYIOIIYIO EPEMBIUKY 5. Bo3ayx U3 3aX0JKM OTBOJUTCS TIO
BEHTIWIALIMOHHON CKBAKMHE 7.
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PucyHOK 14.10-Pa3paboTKa CI0sIMU € 3aKJIaJIKOM B HUCXOISIIEM TTOPAIKE

Cucrema pa3paOOTKU MPU HUCXOSIIEH CIIOEBOM BBIEMKE PY/IbI C 3aKJIaJIKOU
XapaKTEPU3yETCsl CIECAYIONIMMH MOKa3aTEIIMU.

VY nenbHbIl 00beM OATOTOBUTENBHBIX paboT Ha 1000 T 100bIYM, M3 5-25
[Tpon3BoaAUTENBHOCTH 0J10Ka, THIC. T/MEC 3-18
CMeHHas IPOM3BOAUTEILHOCTE TPpyaa 3a00iMHOr0 pabouero, M 6-8
[Totepu, % 2-4
PazyboxuBanue, % 2-6

[Tomyumnu pacnpoCTpaHEHHE CHUCTEMBI pa3pabOTKH C TOCIEIYIOIICH
3aKiIaJKoN Kamep. PynHbI MaccUB JIE€NSAT HA TMEPBUYHBIE W BTOPUYHBIC OJIOKH.
[lepBuunbie O6JIOKM OTpabaTHIBAIOT CHUCTEMAMH C TOJITAXKHOW OTOOMKOW WM
ATaXKHO-KaMEPHBIMU CUCTEMaMH, TIOCIIE YEro 00pa30BaBIINECs] KaMePhl 3aMOTHSIIOT
TBEpCIONIeH 3akiiaj Koil. BropuuHbie 0J0KM OTpabaThIBAIOT JIHMOO B OKPYKCHHUH
3aTBEpJEBIICH 3aKJIAJKH, JUOO MO KOHTAaKTy C PYIOH M 3aKIaJKOM TeMHU ke
cuctremamu. [Ipu oTpaboTke BTOPUYHBIX Kamep JJisi COXPAHEHHS YCTOWYHMBOCTH
LEJMKOB M3 3aKJIQJ0YHOTO MaTepuana YMEHbIIAIOT BeIW4YuHy 3apanoB BB. Ilpu
ATOM MOTYT NPHUMEHSTH Oojiee JEHIeBYI0 THIPAaBIMYECKYIO 3aKJIAIKYy, 3alOJIHAS
TBEPJICIOIIECH TOJIBKO HIKHIOK 4acTh Kamephl (Ha BBICOTY 8-12 M) misi co3maHust
YCTOMYMBOM TIOTOJIOUYMHBI U1 HIDKEJNEeXKalmero j3Taxa. l[lo KOHCTpYKTHBHBIM
OCOOEHHOCTSIM U XapaKTepy TEXHOJOTMYECKHUX MPOLIECCOB CHCTEMBbI Pa3pabOTKH C
MOCJICTYIOIIEH 3aKJIa KO KaMep UMEIOT MHOTO O0IIEero Kak CHCTEMaMH OTKPBITHIM
OUYMCTHBIM TIPOCTPAHCTBOM, TaK M C KOMOMHUPOBAHHBIMU CUCTEMaMU Pa3pabOTKH.

Ha pucynke 14.11, a npuBelleH BapuaHT 3MAMNCHO-KAMEPHOU CUCHEMbL C
meepoerowell 3axkiaokou. OTKaTOYHBIA TOPU3OHT MOATOTOBJICH JABYMS IMOJEBBIMU
mTpekaMu 1, Ha ypOBHE KPOBJIHM KOTOPBIX PaCIOJIaraloT BHIPAOOTKH TOPH30HTA
ckpenepoBanus 2. lllupuna 6;moka (kamep) 15 m. Ha 1Ba-ueTsipe 6s10ka mpoXoAsT C
KaXKJI0M CTOpOHBI 1O BOccTaromeMy 3. bypeHue BeepoB CKBaXUH OCYILECTBIISIOT
U3 OJHOIO0 WJIM HECKOJbKMX OypoBBIX OpTOB. B mocinenneMm ciyyae oOpThl
COEIMHSIIOTCS C TIOJIPTAXKHBIM IITPEKOM 5.
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Pucynok 14.11 - DtaxxHo-kaMepHasi cucteMa pa3paboTKH ¢ MOCIeIyIomeH
MOHOJIMTHOM 3aKi1aaKoi (a), mocae0BaTeIbHOCTh OTPA0OTKU 0JI0KOB (0) U
o0Opa3oBaHue OypPOBBIX BHIPAOOTOK (B)

OTpe3HOM BOCCTAOIIMK PACIONaraldT KaK MO KOHTAKTY C BMEIIAIOIIUMU
MOpOJaMHU, TaK U MO LEHTPY Kamepbl. OTOUTAs, pyaa CKpenepaMu TOCTaBIsAETCS 10
OTKaTOYHbIX MITpeKoB. llocnenoBaTenbHOCTh OTPAOOTKM OJOKOB IIOKa3aHa Ha
pucynke 14.11, 6. B nepByto ouepenp orpabateiBatoT nepBuyHbie kamepsol [ u 11, a
B IIOCJIETHIOIO ouepeab-KaMepsl [V u V B OKpyKeHHH 3aKIaJ0YHOTO MacCUBA.

BypoBsie BbIpaboTku 4 (pucyHok 14.11, B), KOTOpbI€ pacroiararoTcs B
PYAHOM MAacCHBE IO KOHTakTy C KaMepaMmH, 3alloJHSEMbIMH 3aKJIaJOYHBIM
MaTepralioM §, MOXXHO MPOXOAUTh B3pbIBaHMEM CKBaXHH 7. MX ydacTok © B
IOyCThIX MOpPOJAax IpO BOJAUTCA OOBIYHBIM CcHOcoOOM. B3peiBOM 3apsiioB B
CKBaKMHAX 7 pynaa BbIOpachIBaeTcsi B KaMepy. 3aTeM B OOpa30BaHHYIO HHUIIY
YKJIQJIBIBAIOT 3JIACTUUHYIO 000JIOUKY - OmanyOKy, 3aKpervisiioT €e B BhIpaboTke O
KaHaTaMM W MOJAlT B Hee Bo3nyX. llocnme 3Toro BepaOOTaHHOE MPOCTPAHCTBO
KaMmepbl 3aKjaJblBalOT U Tocjie Habopa 3akiaa KoM HeoOXOAMMOW MPOYHOCTH
BO3/lyX M3 OOOJIOYKH BBIITYCKAIOT, U3BJIEKAsl €€ NIl MOBTOPHOTO HCIOJIb30BAaHUS.
[TogoOHBII crOcOO B HECKOJBKO pa3 YMEHBIIAET CTOUMOCTb IPOBEACHUS
BbIpaboTOK. Ilpu 3Ta)kHO-KaMEpHBIX cHCTeMaxX pa3paboOTKU C TBEpACIOLICH
3aKJIaJKOM W TNPUMEHEHHEM  CaMOXOJHOrOo  OOOpyAOBaHUS ~ CMEHHas
IPOU3BOIUTEILHOCTh pabounx 3a00iHON TpytmIbl coctaBisier 60-80 T, morepu
pynbl 2-3% pazyboxuBanue 5-7%.

3aaHu ¥ OPSAIOK BbINOJHEHUS PadOTHI
[Tocne OKOHYATETBLHOTO HM3YYCHHS TEOPETUUYECKUX OCHOBBI BBITIOJIHCHHUS
pabOThI CTYIEHTHI BHIYEPUMUBAIOT CXEMBI CUCTEM Pa3paboTKu U 0(HOPMIISIFOT OTUET.

KonTpoabHbIe BONPOCHI

1 HazoBute gakTopsl, ONpeAesitoue BEI0Op CUCTEMbI Pa3pabOTKH.

2 KakoB OCHOBHOW KiIacCH(PUKAIMOHHBIA TpPU3HAK CHUCTEM pPa3pabOTKU B
KJIacCu(PUKaluu JaHHOU paboThI?
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HazoBuTe JOMONHUTENBbHBIE KIACCU(PUKAIMOHHBIE MPHU3HAKA CHUCTEM
paboTOK.

HazoBuTe KOpeHHBIE OTINYHS CTOJIOOBBIX CHCTEM Pa3pabOTKHU OT CIUIOIIHBIX
Kaxkue TpeOoBaHus NPEAbABIAIOTCS K CUCTEMAM pa3pabOTKu?

[Ipu kakux yCIOBUSAX JOCTHUTAIOTCA BBHICOKHE PE3yIbTAThl MPU MPUMEHEHUU
KaMEpHO-CTOJIOOBBIX CUCTEM pa3paboTKu?

Yem oTninyaeTcs oxpaHa BeIpaOOTOK OT MX MOJJACpKaAHU?

Oco0eHHOCTH cUCTEM Pa3pabOTKHU:

d) ¢ Mara3uHUPOBAHHEM;

b) ¢ 3akiaaKoii BEIpaOOTAHHOTO MPOCTPAHCTRA,

C) C KpeIUICHUEM;

d) mMOTONKOYCTYIHBIX;

€) c oOpyIIeHHEM PYbl U BMEIIAIONIUX TTOPO/I.



IIpakTuuyeckas padora Ne 15
BbIBOP CUCTEM PA3PABOTKMU 11O 'EOJIOIT'MYECKHUM U I'OPHO-
TEXHUYECKUM JAHHBIM

Hean padorel: HayunThcs BIOMpaTh CUCTEMY 10 UCXOAHBIM JTAHHBIM

Teopernyeckne 0CHOBBI BbINOJIHEHNSI Pa00ThI
Ha GoibpmMHCTBE pyAHBIX MECTOPOKIECHUN T€0JIOTHYECKUM U TOPHOTEXHUYECKUM
dbakTopaM MOXHO MPUMEHHUTHh Pa3IMYHbIE KJIACCHI CHUCTEM pa3palboTKu (Tabiuia

15.1)

Ta6mmma 15.1-Knacchl cucteM pa3paboTKu

Bo3MoxHBIE K
VYcnoBus MO reoJIOrHYecKuM
MPUMEHECHUIO
(dhakTOpaM M TOPHOTECOJTOTHUECCKUM XapakTepuCTHUKa
KJIACChI CUCTEM
dakTopam
pa3paboTKu
Y CTOMYMBOCTH PY/JIbI YcroitunBas I-VII
YcroluuBEIe,
. TPEIIUHOBATHIC B
Y CcTOMYMBOCTh BMEIIAIOIINX ITOPOJ, peti N I-VII
IPUKOHTAKTHOMN
30HE
MOIIHOCTH PYJIHOTO TEJa, M 10 I-111, V-VIII
VYron najgeHus pyJIHOTO Teja, Tpagyc 80 I-VII
IleHHOCTB py bl Cpennsis I-VII
['1yGuHa pa3paboTKu, M 600 I-VII
He3naunrenpHbiit
['maporeosiornyeckue ycioBus I-VII
MIPUTOK BOJIbI
B03MOXHOCTH HapyILLIEHUS 36€MHOU
MTOBEPXHOCTH U PYAOBMEIIAIOIIETO HeBo3moxHO -V
MacCHBa FTOPHBIX OPOJT
CKJIOHHOCTB PY/IBL:
K BO3TOPaHHIO I-VII
Her
K CJIC)KMBAHUIO I-VII
K OKMCJICHUIO I-VII
TpeboBaHUs K BBIEMKE PY/JIBI 10 OrpanudeHus VI
copTam OTCYTCTBYIOT

[ToMmuMo HHMX Tpu BBIOOpPE CHCTEM pa3padOTKU YYUTHIBAIOT (GOpMy H

XapakTep KOHTAKTOB PYIHBIX TEJ, MHUHEPAJIbHBIM COCTAB BMEIIAIOIIUX TOPOJ
HaJIMYKE JICTICBOTO 3aKJIaIOYHOT0 MaTepHalia i HEKOTOPhIE IPYTUE 3aBUCAIINE OT
paiioHa pacrioI0XKEeHHUS MECTOPOXKICHHUS.
Bri6op cucteM pa3paboTK OCYIIECTBIISIIOT B TPU dTara.
[lepBblii 3Tam - TMOCIEAOBATEIBHOE HCKIIOUYEHHUE
pa3pabOTKH, HE MPUEMJIEMBIX 10 KaXKIOMY U3 YCIIOBHM.

KJIaCCOB CHUCTEM



Bropoii atan - oTO0p KI1acCoB CUCTEM Pa3padOTKH (U3 Ynciaa BO3MOXKHBIX K
PUMEHEHUIO), 3aBEIOMO JIYUILUX [0 TEXHUYECKUM YCIOBHUIM MX TPUMEHEHUS.

Tpetuit sTan - BEIOOP KOHKPETHOM CHCTEMBI pa3pabOTKU B KaKJIOM M3 OTO
OpaHHBIX  KJIacCOB), HambOoJee  COOTBETCTBYIOIICH  TE€OJOTHUYECKUM U
TOPHOTEXHUYECKUM YCIIOBUSIM.

B pesynbrate oTOOpa Uil TEXHUKO-DKOHOMHUYECKOTO CPABHEHHS OCTAIOTCA
OOBIYHO JIBE-TPU CUCTEMBI Pa3pabOTKH.

IIpumep

BriOpath cuctem pa3pabOTKHU JJIs1 TEXHUKO-YKOHOMHYECKOT'O CPaBHEHUS TS
YCJIOBUM, TPUBEJICHHBIX B Ta0uIe 15.1

Pemenue

[lyrem moclie1oBaTeIbHOTO HUCKJIIOYEHUS HAXOJIWM BO3MOXKHBIE K IIpUME
HEHUIO KJIaCChl CUCTEM pa3paboTku (kiaccudukanus akan. M. AromikoBa) 1o xa
XKJIOMY U3 T€OJOTUUECKUX U TOPHOTEXHUUECKUX yCIOBUH. BO3MOXHBIE K TpUMEHE
HUIO KJ1acchl cucteM pazpadortku - I, II, 11, V (Tabmuma 15.1).

N3 yncina oToOpaHHBIX KJIACCOB CHUCTEM Pa3pabOTKU MO TEXHUYECKHM YC
JIOBHSIM 3aBEAOMO JIydlnumu aBisiioTed [ u 11 kimaccer.

N3 cucrem paspabdotku | kimacca Hambojee COOTBETCTBYET KakIOMY U3
I'COJIOTHYCCKUX U TOPHOTEXHUUECKUX YCIOBHI CHCTEMa C MOJATAXKHOU OTOOMKOM
rIyOOKMMH CKBaXKMHAMHM, a U3 cucTeM pa3padotku I kiacca - cuctema ¢ Mara3uHu
pOBaHHMEM PYJIbI U OTOOMKOM M3 CIICIIMAIBHBIX BBIPAOOTOK, KOTOPHIE W BHIOMpaeM
JUUI TEXHUKO-2KOHOMUYECKOTO CPAaBHEHUSI.

1 coxpaHEHUsT 3€MHOM TOBEPXHOCTHM M PYJAOBMEIIAIOIINX MacCHUBOB
TOPHBIX TIOPOJT OT CHIBWXKEHUS M OOpYyIIEHUS NpeaycMaTpuBaeTcss B 00eux
CUCTeMax MOCJeAyoIIas 3aTBepAeBaroIIas 3aKaaaKa.

KouTpoJsbHbIe BONIPOCHI

Yro noapazymMeBaeTcs MoJl CUCTEMOM pa3paboTKu?
[lepeuncinute KIacchl CUCTEM pa3padOTOK.

Kakue cuctembl pa3paboTku npuMeHstoTcs Ha pyaHukax I MK?
Kakue dhakTopsl BIUSIOT Ha BRIOOP CUCTEMBI pa3paboTKu?

Kakue Hanbosnee npumMeHsieMble CUCTEMbI TP KOMOMHUPOBAHUH,

O b~ wpnNPE-



IpakTnyeckasi padora Nel6
CHUCTEMBI C 3AKJIAJIKOM OUMCTHOI'O TIPOCTPAHCTBA
Hea» padorbl: H3ydeHwe cucteM ¢ 3aKJIagKOW, Kak HauboJsee
puMeHsieMbIX Ha pyaHukax [ MK
Teoperudeckne 0CHOBBI BBINOJIHEHUSI PA0OTHI

[Io TOpPHO-TEONOTMYECKUM YCJIOBHUSAM CHCTEMBbI pa3pabOTKu C 3aKjIaJKou
OYMCTHOTO TMPOCTPAHCTBA MMEIOT BEChbMa IIUPOKYID 00JIaCTh MPUMEHEHHUS.
OnHako MO SKOHOMHUYECKUM COOOpaKEHUSIM WX MPUMEHSIOT IS pa3padOTKu
LEHHBIX PY/I.

PaccmarpuBaembie cHCTEMBI pa3palOTKHM  XapaKTEPU3YIOTCS — CIOMXKHOM
TEXHOJIOTUEW U OONBIIONW TPYIOEMKOCTHIO TOpHBIX pabor. Ilepmonbl BbLIauu
pyIHOM Macchl U3 0yioka (JOOBIYHOTO yYacTKa) YepeayroTCs C 3aKJIaJI0YHBIMU
paboTamMu, YTO  CYyIIECTBEHHO  CHIDKACT  HMHTEHCHUBHOCTh  pa3pabOTKH
MecTopoxkaeHus. [lpu npuMeHEeHWW THAPABIMYECKON 3aKIaJku HEOOXOAHMMO
BBITIOJTHEHHWE KOMIUIEKCAa padOT MO MOATOTOBKE OJoka (HOOBIYHOTO ydacTka) K
pa3MEILECHUIO B HEM 3aKJIaJJOYHOI0 MaTepuaia U OTBOAY BOBI.

Opranu3zaiusi OYMCTHBIX padoT 1ukiandHas. CocTaB M MPOIOKUTEIBHOCTD
MPOM3BOJCTBEHHBIX MPOILIECCOB HA OJWH IMKI paboOT ONpeneNsitoTCsl TOpPHO-
T€0JIOTUIECKIUMH YCIIOBUSIMU paspabaTbIBaeMOTO MECTOPOXKACHHUS,
KOHCTPYKTUBHBIMU OCOOCHHOCTSIMH CHCTEMBI Pa3pabOTKH U OpraHU3aIMOHHO
TEXHUYECKUMU (haKTOpaMHu.

MecTtopoxaeHus: IeHHbIX pya MourHocThio 10 0,7 - 1 M pa3pabarbiBaOT
CUCTEMY C 3aKJIJKON OYHUCTHOTO MPOCTPAHCTBA MOIPHIBAEMBIMH MOPOIAMH.

[Ipu kpyTOM MajgeHuu OOK >KHIIbI TOJIPabaTHIBAIOT C TOM CTOPOHBI C KOTOPOU
uMeeT 0oJiee YeTKUN U TIPABWIIbHBIA KOHTAKT WX 3a1b0aH T, TOPOIbl OTIHYAOTCS
OT PyIbl MO LBETY, KpenocTu U T.n. C onepekeHreM Ha cioid oTOMBaroT Ooee
cnabyro pyay win nopoay. Yacto mpuMeHstoT mimypsl auametpoMm 30-42 mm u
paccpenoToueHHbIE 3apsiabsl BB.

[upuHy MOAPBIBKK TOPOABI (M) OMPEAEISAIOT 1Mo (hopmyJie

M = mpKs/(KpKy), (16.1)
rre My, - MOUIHOCTH PYJHOIO Temna, M;
K; = 0,75+0,8 - xod>}dumnuent 3amonHeHus BBIPaOOTaHHOTO
IPOCTPaHCTBA
K, = 1,35+1,5 - koapdunueHT pa3peIxjaeHus TOApbIBAEMOM OPO/IbI B
3aKIIaIKe;

K, = 0,85+1,0 - ko3¢ dhunmeHT ucnob30BaHus MOAOPBAHHOM TTOPOIbI
JUTST  3aKJIAJKA  OYMCTHOTO TIPOCTPAHCTBA (BEpXHUM, OOOTAlECHHBIH
MOJIE3HBIM KOMIIOHEHTOM CJIOM MOPOJbl MHOTJIa BBIAAIOT BMECTE C PYJIHOU
Maccoi).

CpenHecyTOYHYH0 MTPOU3BOIUTEIIBHOCTh OJI0Ka (T) pacCUUTHIBAIOT T10
dbopmyie

P, =—" pn n., (16.2)

tuo6 +t3ax



rae  Jl; KoJW4YecTBO PyJIHOM MaccChl, J10ObIBaeMoe B OJ0ke (I0OBIYHOM
y4acTKe) 3a UKI padorT, T;
thos - IIpoaoIKUTENPHOCTH PA0OT B LUKJIIE MO BbIAY€ PYyAHON MAaccChl,
CMEH;

tsax - TO K€, IO 3aKJIAJIKE OYMCTHOTO MPOCTPAHCTBA, CMCH;
Ne - YKCII0 paboYuX (IOOBIYHBIX) CMEH B CYTKH;
N3 - 4yucio 3aboeB B Osioke. OOmiee 4Yuciio OJOKOB (JIOOBIYHBIX
Y4aCTKOB) B OJTHOBPEMEHHOM OUHMCTHOU BBIEMKE OIPEESISAIOT o popMyJie
No=KoAwy(mPy) (16.3)
rie Ko - gons moObram pynHod macchl B OJoKe (JIOOBIYHOM YYacTKE)
OYHUCTHBIMH pabOTaMU;
A-Tos10Bast MPOU3BOAUTEIIBHOCTh PYIHUKA, T
M - 4KcIio pabounX JAHEH B roAy;
Po - cpemHecyTouHasi MPOU3BOJIUTEIIBHOCTh OJIOKa (JIOOBIYHOIO
y4acTka), T,
Y- K03 (HULIMEHT pe3epBa.
N3 oOmero uucina 010kOB (HOOBIYHBIX YYacCTKOB) B OYHMCTHOM BBIEMKE
HaXOJAT YHCJIO OJTOKOB:
B OJJHOBPEMEHHOM BbIJIaue PyHOU MaCChI

nzloﬁ :nu06/(tz[06 + t3aI<); (164)
B OI[HOBpGMGHHOﬁ 3aKJIaJKE
N3ax :n0t3aK/(tZ[06 + t3a1<)- (165)

Hpumep

Cucrema pa3pabOTKH TOPU3OHTAIBHBIMH CJIOSMH C THIPABIMYECKON
3aKJIAJIKOM OYMCTHOTO MPOCTPAHCTBA.

[IpousBecT pacyeT CHUCTEMBI pPa3padOTKU ISl CICAYIOIIMX YCIOBUM:
riyouna padotr H = 320 m; cpemHssi MOITHOCTh PYAHOTO Tejla M=2,5 M; yroiu
naneHus a = 65°; kodddunuent kpernoctu nopoxa: pyast f, = 6+8, Bmenarommx
nopon f, = 4+5; mnoTHOCTE Pyl B MaccuBe Y = 3,8 T/M :BbIcOTa 3Taxa h,, = 40 m;
3aKJIaJika BEIpaOOTaHHOTO IPOCTPAHCTBA - 3aTBEPEBAOIIasl, PacXo/1 [ieMeHTa Ha |
M* - 160 Kr; IpoM3BOAMTENLHOCTh 3aKIa04HOro Kommiekca P, = 330 m3/cyr;
MEXIYITAXKHBIM TEIUK M3BIEKACTCS TMOJITAXHBIM OOPYIIEHHEM C TOPIIOBBHIM
BBIITYCKOM OTOMTON pyJAbl: CpPEIHECYTOYHAs IMPOU3BOIAUTEIBHOCTh OJ0OKa TNpuU
BbIeMKe 1eiKoB [1; = 10%; romoBast mpon3BOAUTENIBHOCTE pyaHHKAa A= 450 ThIC.
T; 4HCIO pabouux naHeW B romxy - 305, yuciao paboynx cCMEH B CYTKH - 3,
MPOJOTIKUTETLHOCTh CMEHBI — 6 4.

Pemienne

1 Cucrema pa3paboTku moka3aHa Ha pucyHke 16.1.

2 OO0ObeM TOATOTOBUTENIBHBIX M HApE3HbIX pabOT U pacmpesescHue
OaJIaHCOBBIX 3aMacoB IO CTaaUsIM pabOT MpUBEACHBI B Tabiuie 6.2. YaenbHbII
00bEM MOATOTOBUTENILHBIX U HAPE3HBIX padoT



687+263
— — 0
Ky, = 22222100 = 17%.

Koaddunment noaroroBkun m Hapesku Ha 1000 T MOArOTOBHUTENBHOTO K

OYHMCTHOM BBIEMKE PYAHOTO 3amaca 1o dopmyiie (4.3)
149,6 - 1000

Kus = 50900 = (2611 + 999)

1 Iloxcuer noka3zaTenell U3BJIECUEHUS PyAbl MO CTaaUsAM pabOT NPUBENEH B
tabmune 6.3. [Jons ydyactus B 100b4M pyaHON Macchl: u3 kamepsl Ko - 0,74, u3
nenukoB K, = 8,7%.

2 PacueT mOATrOTOBKHU M Hape3KH OJI0Ka

OTKaTOUYHBIN MITPEK MPOBOJAT MPHU OOIIEH MOATOTOBKE ITaXa.

[Ipoxogka  BbIpaOOTOK B OJMOKEe  BeAETCS  MOCIEA0BATENbHO;
IPOAOHKUTEILHOCTD TPOXOKH OJIOKOBOTO BOCCTAIOIIETO

8,65 M.

252 )
tl = m =7 CyT,
MOJICEYHOU BBIPAOOTKHU
t, = 2>z _ 584~ 6
27 2.75.3 JOREROT

OOt cpoK MOATOTOBKHU U Hape3Ku 0J10kKa ty, = 7+6= 13 cyT.
3 PacueT O4NCTHON BBIEMKH.
OTtpaboTKka KamepBbl.
JlocTaBka OTOUTOM PYJIHON MacChl BEJETCS MOTPY30UYHO-I0CTABOYHOM MaIlu
Hoii [T/ - 3, npousBoauTenbHOCTh MaHbL Py = 170 T/cMeHy, MalMHy 00CIyXH
BAaIOT JIBa paboyuX.
[IpoomKUTENEHOCTS YOOPKH OTOUTOM pyAHONU MacChl
ty.ci =500:170 = 2,94 = 3 cmensl
TpynoemkocTs padot Ny = 2ty ¢, = 2 3 = 6 yen-cMmeH.
TpynoemkocTs padot Ha 1000 T 100BITON pyAHON MaccChl
Ny.o - (Ny.co/dcx) 1000 = (6/500)-1000 = 12 gen - cMmeH.
KonuyecTBo 3akimamoyHoro marepuasia, HEOOXOJUMOTO ISl BBIMOTHEHUS
MK J1a paboT B 3a060¢,
Qa = VKs(1-9) (1 + /K,
rae  V-o0beM 3akiaabpIiBaeMOoro Caos, M';
K3 - k03 (pULIKMEHT MOITHOTHI 3aKIAIKU CIIOS:
@-KO3(DPUIIMEHT yCcaaKu 3aKIaIKHU;
A - K03 duULMEHT BbIHOCA 3aKJIaJ0YHOI0 MaTepuaia BOI0U
K, - k03¢ punneHT pa3prIXiaeHHs MOPOIbIL.
[Ipu 3aknagoYHOM MaTepuaie U3 Mmecka U TJIUHbBI
Q3 =65,8-2-0,75 (1+0,1) (1+0,5):1,1 = 103,7m%.
Pacxon Bogwr mpu XK: T =3:1, Q, = 3-:103,7 - 311 m*
Pacxon nemenrta Ha 1 uuxi padort Q, =0,16 Q3 =0,16-103,7=16,6 T.
Pacxon nementa Ha 1000 T 1OOBITHIN PyIHON MACCHI
Q.o =(16,6/500) -1000 = 33,2 m.

[TpomOKUTENLHOCTD 3aKIa KU CIIOS
tsax =Q3/P5 =103,7:330 = 0,32 cyT = 1 cMeHa.



3akiaaky B 3a00€ MPOU3BOIAT JBOE PaOOUHNX.
[ToaroToBKy 32005 K 3aKiajke W HapalleHWe XOAKOB M PYIOCIYCKa JBa

paboyuX BBINOJIHSIOT 32 OHY CMEHY.
OO0111ast MPOIOIKUTENBHOCTD 3aKJIaJJOYHBIX PAab0T Ha CIOU Lispen = 141 = 2

CMECHBI.
TpynoemMkocTs paboT Ha OAUH CION Ny cn = 2:2=4 Yem - CMCHBL.

TpynoeMkocTs padot 1o 3akiaake Ha 1000 T 7oObITOM pyIHON MacChl
Nsaco = (Nasax.en /ex) 1000 = (4/500) -1000= 8 yeir. cMeH.

Opranu3anus padoT B GJ10Ke.
Brigauy pynHoO#t Macchl M 3aKJ1a/IKy B MOy OJIOKaX MPOU3BOJAAT MOOYEPETHO

(pucynok 16.2)
[Tocne 3axiago4yHbIX pabOT 7 CMEH OTBOASAT Ha 3aTBEpPACBAHUE 3aKJIAJKH,

MIOCJIE Yero MPHUCTYNAIOT K OYPEHHUIO CKBAXKHH.
[ux paboT B 1oy 0JIOKE BBIMOMHSIOT 3a 12 pabouux (JI0OBIYHBIX) CMEH.

CpennecyTouyHasi MPOU3BOAUTENBHOCTD OJI0Ka 1Mo Gopmyiie 16.2 cocTaBisieT

(0€3 BBIEMKH IIEJTUKOB)
=2032=250.

P i
0.K 12

[IpoaomxuTEeNbHOCTh OTPA0OTKHU OJ10Ka (0€3 1ETUKOB)
tox =15466:250=62 cyT,
rae 15466 - konudyecTBO pyIHON Macchl, 100bIBa€MOM U3 KaMmephl (Tabiuia

16.3).
Heobxoaumo uncio GJIOKOB B OJHOBPEMEHHOW paboTe (O] BBIEMKOM

KaMep) JJI51 O6€CH€‘-I€HI/IH FOHOBOﬁ IIPOU3BOIUTCIIBHOCTH PYJIHHKA II0 (1)0pMy.TIe
(16.3)

0.74+450000-1,3
= =5,7=6.

0K 305-250

N3 Hux:
Ha BbIaue pysl o popmyie 16.4
Nos =6—=3;
noJ1 3aKjaaKoit mo popmyne 16.5
=6——=3
Msae =075= <.

OTpaboTKa 1EeTUKOB.
VYnensusii pacxon BB mpu BelemMku 1enukoB Qo - 0,35 Kr/T mo0bITOM

PYAHOM MAcCChI.
KonudecTBo pyaHOM Macchl, 1oObiBaeMoi u3 1enukoB (Tadbmmma 16.3), [, =

1824 T.
KonuyectBo BB Ha ot6oiiky pyas! B mensx Qy =Qoy [y =0,35-1824 = 638,4

KT.
CymMapHas JjinHa CKBaKUH
L =638,4- (0,7-2,21)=412,7 m,
2,21 - macca 3apsyia Ha 1 M JIJTHHBI CKBaXKUHBI, KT

rIe
0,7 - ko3 uIMeHT MOIL30BaHUS IJTMHBI CKBAXXHUHBI 1101 3aps BB.



Ta6muia 16.2- [{ukmorpamMmma mpoxoaueckux padboT

I [IponasoacTeenumii CMEHA
HonyGaok npotece 1 TaT3Talt2]3 a1 [2[3]alr[2]3]4
bypenne ckpaskin 1
JapRumannue u papul- -

Banne
[poserpusanie
Vbopka pyanoii

1 MACCHI
[Moarorosxa K 3a-
| Knauike
Faknauka clnos i
'."fClTEE'p..'IL‘BElIIIIE KHE

KIATKI |

Bypenie ckBaukin i
3apuKanne o papb- L

BAHIE
llpoperpusanne .
Viopka pyasoii
1l MICChI
[Toaroroska K 3a- |-
KAQLKe
3aKIanKa cnos i
3ATHEPICRANNE 3a- |
KA | |

Pacxox ckBaxun Ha 1000 T 10OBIBaEMOM pyAHON MacChl
Lon=e2Z 1000 = 2262 M.

" 1824
OO6mast TpyA0eMKOCTh paboT mpu OypeHNH CKBaXUH

No.y=412,7:25 = 16,5 yen-cmeH.
Tpynoemkocts pabor Oypenuss Ha 1000 T noObiBaeMOil pyAHOW Macchl MO
dbopmye:

Nou =-221000 = 9,1 e - cen.
CymMapHOe BpeMs Ha 3apsHKeHHUE CKBAKHH IO (opMmyJie

t,, = 638.4:1500 = 0,43 cmeHsI
TpynoemkocTsb paboT 1o 3apspkanuto N,y = 2t,; =2:0,43 = 0,86 yen-cMeHBI.

TpynoemkocTs padbot no 3apspxanuto Ha 1000 T 1oObIBaeMOi pyIHOM MacChl

CMEHBI. 1o hopmyJie

N, o =—221000 = 0,47 Yelt - CMeH.
1824

OO611ast TpyA0€MKOCTh paboT Ha YOOpKE pyHON Macchl
Ny, =2-1824:170=21,6 uen-cMeHsl,
rae  170-skcruryaTarinoHHast IpOU3BOAUTEILHOCTE T1]1-3.



TpynoemkocTsb padot Ha 1000 T 70OBIBaeMOM Py HOM MacChl
N, =2L6

y.u.o 1824

[Ipo10KUTENBEHOCTH OTPAOOTKH 1IEJIMKOB

0.11 — J/Poyy = 1824:150 = 12 cyT.

1000 = 12 yex - cMeH.

Ywciio 6J10KOB ¢ 0OTHOBPEMEHHOM BBHIEMKOH IIEITMKOB
nO.H = notho.H /tO.H = 6'12:62 = 1,16z1.
CyMMapHasi TpyJJO€MKOCTh OYMCTHOM BBIEMKH OJIOKa MpUBEACHA B TaOJIHIIE

16.4
Tabnuua 16.4-CymmapHasi TpyJI0€MKOCTh
TpymoeMKoCcTh paboT, YeI-CMEH
E Ha 1000 pynsoi Ha Beck 00bem pabot
BBIPAOOTK & e
pa
a s 25 /g ¢g g|§8 | g| g/ .
A = < m| = = < ® ¢ 2
O ) X o S| S ) X o s s S)
S| 51E 8 2 g & s | 2 S
o' | g S © S 2 S
1546 111 | 08 171,9 | 12,3 | 185, | 123,7 | 493,6
Kamepa 6 2’ 112 8 8 7 6 3 8
Henuk 1824 91 0%4 12| - | 16,6 | 0,86 | 21,9 - 39,36
Bcero 1729 ) ) - | - | 188,55 | 13,2 | 207, | 123,7 | 533,0
0 8 3 5 3 4

[Tpon3BOANTEIIEHOCTD TPYJA HA OYUCTHOM BBIEMKE (T/4eI-CMEHY ):
npu OypeHun ckBakuH Pg, = 17290:188,58 = 91,7;

Ipu Bblaue pyaHo# maccsl Py g =17290:207,5 = 83,32;

pu BhleMKHU Kamepsl Py = 15466:493,68 = 31,33;

pHU BbIeMKe TieukoB P, = 1824:39,39 = 46,34;

pu otpadotke 61oka P, = 17290:533,04 = 32,44,

Cpenunuii yaensHbii pacxoq BB nipu ouncTHO# BhleMKe
_0.43-15466+0.35-1824

Jo= = 0.42 kr/T

17290
[IpoaomKUTENEHOCTh BBIEMKH KaMephl - 62 CyT; IeJIMKOB - 12 cyT: 6ioka -

74 cyT.

4 Yucno 6JI0KOB B OJTHOBPEMEHHOM MOATOTOBKE U HapE3Ke.

O0beM NOrOTOBUTENBHBIX U HAPE3HBIX PA0OT B OJIOKE MPUBEIEH B TaOIUIIE
16.3.

[IponomxurenbHoCTh padboT ty,, = 13 cyT, a npu oyucTHO BbieMKke (0e3
1eau KoB) t, = 62 cyT.




Yucno 0JI0KOB B OILHOBpCMGHHOﬁ MMOATOTOBKE M HAPE3KU AJIA obecrnieueHus

HCO6XOI[I/IMOFO pe3€pBa NOATOTOBUTCIIbHBIX U OYHMCTHOM BBIEMKH PYAHBIX 3aI1aCOB

nH.H nO.KtH.K/tO.K :6. 1 3 :62: 1,25:2.
5 CBOIHBIE TEXHUKO-?KOHOMHYECKHUE MOKa3aTeIu Mo OJIOKY.
KonuuecTBo MOATOTOBUTEIBHBIX M Hape3HbIX BhIpaboTok Ha 1000 T

IIOJITOTOB JIEHHBIX K OYMCTHOM BhIeMKe 3amacoB K, ; = 8,65 m.

Jlo6bIua pyIHON Macchl U3 MOATOTOBUTENBHBIX M Hape3HbIX padot - 17,3%);

IIpH BbIeMKe KaMmepbl - 74%:; nienukoB-8,7%.

CpennecyToyHasi IpOU3BOAUTEIBHOCT 10 PYIHUKY - 1475 T: pu BbleMKe

kamepsl - 250 u nenuka- 150 T.

[Ipo10KUTENBHOCTh MTOATOTOBKY M Hape3ka Oyioka - 13 cyT: mpu BbIEMKE

KaMmepsl - 62 cyT; nenuka - 12 cyr.

[TpoaomKUTEeNbHOCTh OTPA0OTKU OJ10Ka 87 CYT.
Ywuciio OJ0KOB B OJHOBPEMEHHOW pabOTe MpU MOATOTOBKE M Hape3ke - 2:

IIpU BeIEMKE Kamep - 6: nenukos-1. Beero - 9 610Ko0B.

[Tpou3BOAUTENHHOCTE TPY/a Ha OYMCTHOMN BBHIEMKE, T/4eI-CMCHY:

pu OypeHun CKBakuH - 91,7;

IIpHU JOCTaBKE pyaHOM Macchl - 83,32;

cpennsis 1o 61oky - 32,44.

Pacxon BB npu Beiemke kamepsl - 0,43 kr/T: nienuka - 0,35 Kr/r; cpeasss -

0,42 xr/T.

[ToTtepu pyasl pu BeieMKe Kamep - 3%; menukoB - 10%.
Pasy6orxuBanue pyabl Ipu BeieMKe Kamep - 3%; menukoB - 10%.

KounTpoJsbHbIe BONIPOCHI

1

Ok wWN

[IpeumyiiectBa cucreM pa3pabOTKM € 3aKJIaJKOM  BBIPAOOTAHHOTO
MPOCTPAHCTBA.

Bune! 3aknanku.

O06opynoBaHHE MTHEBMATHYECKON U THAPABIMYCCKON 3aKIIaIKH.

CocraB 3aK1aI04YHbIX MaTEPUATIOB.

Ha xakux pyaaukax HI'K npumensitorcs cuctemsl pazpaboTku ¢ 3aKIaKkon
OYHUCTHOTO IPOCTPAaHCTBA?
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