ITpoTrokos aHanu3a OTyera nofgo6usa HayuHbiM pyKoBOAHTe/1eM

3asBIsII0, UTO 51 03HAKOMHCA(-ach) ¢ TToTHBIM oTYeTOM NO70GHS, KOTOPBI ObIT creHeprpoBaH CHCTeMOH
BLISB/ICHNS U TIPe[OTBPall|eHusl TIarkara B OTHOIeHUH paboTeL:

ABTOp: Abnposa Akepke

HaspaHue: 3ajiaHye HaTIpaB/ieHUs FOpHO# BIpaboOTKe HA MeCTOpPOXK/eHuH "KapOynak"

Koopaunarop:Cayne Conrabaesa

KosddpumuenT nmogodns 1:1,3

Kos¢ppunuent mopodus 2:1

TpeBora:5

ITocne ana/m3a OTyera Moo0Us KOHCTATHPYIO C/Iefyioniee:

[ o6HapykeHHBle B paboTe 3aUMCTBOBaHMS SBJSIOTCS J0OPOCOBECTHBIMH W He 00/ajaroT
TNpM3HaKaMM IIarkarta. B cBsi3u ¢ yeM, IpuU3Hai0 paboTy CaMOCTOATENBHON M JIOIyCKato ee K
3aIure;

[ o6HapyxenHble B paboTe 3aMMCTBOBAaHHUS He 00/1a/]ar0T NIPU3HAKaMH TI/laruara, Ho MX YpesMepHoe
KOJIMUECTBO BbLI3BIBAET COMHEHMs B OTHOIIEHWH LE€HHOCTH paboTel 1O CylIecTBy W
OTCYTCTBMEM CaMOCTOSITEJILHOCTH ee aBropa. B cesisu ¢ ueM, paboTa J0/DKHA ObITh BHOBB
OTpeJIAKTUPOBAHa C 11eJIbI0 OrPaHUUeHH s 3aIMCTBOBAHMA;

[ o6HapyxeHHble B paboTe 3aMMCTBOBAHMS SIB/SIIOTCA  HeJo6pocoBecTHeIMM M 0D/1afaroT
NpU3HAKaMH I[Ulariara, WIM B HeM cojepKarca IIpeJiHaMepeHHble HCKDKeHHs TeKCTa,
yKa3bIBAIOIMe Ha TOTLITKM COKPHITHSI He06pOCOBECTHBIX 3aMMCTBOBaHWH. B CBs3M C ueMm,
He Jonyckaro paboTy K 3aiure.
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ITporokon ananu3za OTyera nofobus
3aBeayromiero Kadgegpoi / HaYaIbHHKA CIPYKTYPHOIO NIOAPasAe/IeHHs
3aBeZyIOIMii Kadesipoii / HauaTbHUK CTPYKTYPHOTO [OApasfie/IeHusl 3asB/ISeT, UTO 03HaKOMHJICS(-ach) C

TTo/tHBIM OTYETOM NO/00Ms1, KOTOPLIM ObLT creHeprpoBaH CUCTeMOM BhISB/I€HHs U TTPE0TBpaLleHns
IUlaryara B OTHOLLIEHUU paboThl:

ABTop: AbupoBa Akepke
Ha3panue: 3aJaH1e Harpap/eHus TOPHOM BEIpaboTke Ha MecTopoxeHuii "YKap6Oynak”

Koopaunartop: Cayne ConrabaeBa

Ko3¢dumuent mopodus 1:1,3
Kos¢PpunueHT nogodus 2:1

Tpesora:5

IToc/ie ana/iM3a oTdeTa oK o0usa 3aBeAy0IUid KadepoH / HAYa/IbHHK CTPYKTYPHOrO
mojpasje/ieHusi KOHCTAaTHPYeT ciefyioiiee:

[/ 06Hapy>keHHbIe B paboTe 3aMMCTBOBAHHS SIBJISIOTCS JOGPOCOBECTHBIMM U He 00/1/jal0T IIPU3HAKaMM
riarvara. B cBsisu ¢ ueM, pafora MMPHU3HAeTCs CAMOCTOATE/TbHOM U IOMyCKAeTCs K 3allUTe;

O o6xapyxeHHble B paboTe 3aMMCTBOBaHKA He 00/1a7al0T IpU3HaKaMu IU1aruara, Ho UX upesmMepHoe
KOJIMUECTBO BbI3bIBA€T COMHEHHs B OTHOILEHHUH LIEHHOCTHU PaboThl 110 CYLLeCTBY M OTCYTCTBUEM
CaMOCTOSITE/ILHOCTH ee aBTopa. B cBsi3u ¢ ueM, pa6oTa Jo/DKHA OBITE BHOBL OTPEJAKTUPOBAHA C Lie/IbI0
OrpaHvyeHHsi 3aMMCTBOBAHUM;

(] o6Hapy>keHHbIe B paboTe 3aMMCTBOBAHYIS SIB/ISIOTCS HE0OPOCOBECTHHIMH U 00/18/1a10T IPHU3HAKaMU
IUIarMara, Wid B Hel CofiepyKaTcs rpeAHaMepeHHble HCKaXeHMs TeKCTa, YKas3blBAIOLLe Ha MOMBITKHU
COKPBITHS HeOOPOCOBECTHBIX 3aUMCTBOBaHUH. B cBsI3u € uem, paboTa He JOMYCKaeTCs K 3alluTe.

O6ocHOBaHHeE:

[Hara ITodnuch 3asedytouje2o Kagedpotl /

HAUAALHUKA CMPYKMYPHO20 noopasoeneHus



Oxonuare/jibHOe peilieHHe B OTHOLUEHHH JONMYCKa K 3dLIUTE, BK/II0Uas 000cHOBaHHe:

Hara ITodnucs 3asedyroujeo kagpedpoti /

HAUAILHUKA CMPYKMypHO20 noopa3oeneHust



MUHUCTEPCTBO OBPA30OBAHUM 1 HAYKH PECITYBJIMKK
KA3AXCTAH COTBAEB YHUBEPCHUTETI

['opHO-MeTauTyprudeckuit ”HCTUTYT uM. O. baiikoHypoBa

Kadenpa «Mapkieinepckoe €10 U Ireoe3us»

AbGupoBa A.b.

3agaHKe HaIlpaBjIeHUs TOPHOM BEIpabOTKe Ha MecTopoxaeHHH «KapOyrak»

JAUIIJIOMHAS PABOTA

crierransHocTh SB070700 — I'opHoe neno

Anmarsel 2019



MUHUCTEPCTBO OBPA3OBAHMS U HAYKHM PECITYBJIMKK
KA3AXCTAH COTBAEB YHUBEPCUTETI

[opHo-MeTautypradeckuii ”HCTUTYT UM. O. baiikoHypoBa

Kadenpa «Mapkiieiaepckoe A€o U reosie3ns»

JOIIYIUIEH K 3AIIIMUTE
3aBeayromuit kageapoi

- H BB/ Wdpaticakunosa
"| HAD «K3HUTY pw KW, Catnacsnn1g r,

I'opuo-meTannypmqecxw
uHctuTyT um. O.A. E‘J"i"_‘l_l_}.’,‘!ﬂa

JATINIOMHAS PABOTA

Ha temy: «3anaHue HampaBieHust TOPHO BRIpaOOTKE HA MECTOPOXKICHUH
KapOynax»

no cnequansHoct 5SB070700 — I'opHOoe aemno

Beinosnaunna
AbGupoBa Akepke

HayuHblil pyKOBOIUTETD
K.T.H., accoll. mpodeccop

C.T.ConrabaeBa
"oy Allst 2019




MUWHVCTEPCTBO OGPA3OBAHVA U HAYKU PECITYBJIMKNA
KA3AXCTAH COTFAEB YHUBEPCHUTETI

I"opHo-MeTautypriadeckuii ”HCTHTYT uM. O. baiikoHypoBa
Kadeapa «Mapkiieiiaepckoe 1ej10 U FE0AE3Hs»

5B070700 — I'opHoe neio

g EPXKJIAIO

OA BadkoHbpon \.'“. \

[s ?aBeﬂyrﬂmlm

3AIAHUE
Ha BBITIOJIHCHHUE ,III/IHJ'[OMHOI;'I pa6OTBI

O6yuarometicss AGupoBoi Akepke bepabIOeKKbI3bI

osas /88 :»LB MmancakumnoBa
sy oS 2019 r.

Tema: 3afanus HallpaBleHus FOPHOI BbIpaboTKe Ha MecTopoXxeHuH XKapOynak
VIBepKICHA MpUKa3oM npopekmopa no akademuyeckoti pabome Ne _1912-6.
om «1» anpens 2019 e.

Cpok c1aum 3aKOHYEHHOTO IIpoeKTa «6» mas 2019 2.

Hcxoauble MaHHBIE K OUIUIOMHOMY Mpoekty: Ha mecmopoowdenuu « XKapbynax

TOO « Mapym XKapl ondy eedymes waxmiuvie pabomeol.

IepeyeHs MoIeXKaIUX pa3pabOTKe B TUIJIOMHOM MPOEKTE BOIPOCOB:
a) Hzvuenue copno-2eoiocuveckou 4acmil

6) Ananuz 0obuvivu Ha mecmoposicoeHun Kapbvrax

8) Hzyuenue zadanust HanpasneHus. 20PHoU 8blpdbomke Ha MecmopojicoeH

[TepeueHs TrpaUUecKOro MaTepuana: _ npedcmasume 6 eude NpeseHmayuu,

cocmosawen uz 10 craiidos.
PexoMmeHtyemasi OCHOBHasi iuteparypa: 0 naumenosanui.




I'PA®UK
[TOATOTOBKH JIUILIOMHOM paboThI

HanmeHOBaHUMe pa3fienos, epeyeHb
pa3pabaThiBa€MbIX BOIIPOCOB

Cpoku npecTaBiIeHHs
HAYYHOMY PYKOBOIMTEIIO
Y KOHCYJIFTaHTaM

[Ipumeuanue

MECTOPOXIACHUU

AnHanu3 1o0bIuM Ha MECTOPOXKIAECHUH | 11.03.2019
M3yveHue TOpHO-T€OIOrHUeCKOM YacTH 18.03.2019
MECTOPOXKICHUS

Hzyuenue IIPOBEJICHHUS 3a1aHHs

HaIlpaBJIeHUsT TOPHOW BBIPAOOTKE Ha 08.04.2019

IMoanucu
KOHCYJIbTAHTOB ¥ HOPMOKOHTpOJIepa Ha 3aKOHUEHHYIO JTUIJIOMHYIO paboTy
C YKa3aHHEeM OTHOCSIIUXCS K HUM pa3/ieoB paboThl

KoHcynpTanTsl,
N.0.P. [lara
HaumeHoBaHUs pa3nenos Iloamnuce
(yu. Ctenens, TIOIITUCAHUS
3BaHHE)

I'opnas 4acTb

ConrabaeBa C.T.
accoll. rmpodeccop

i

CrernpaibHast 4acTb

Conrabaena C.T.
accoti, mpodeccop

Borezs

Hyxap6ekosa .M. é {
HopmoxoHTposiep
M.T.K.
w > i
HayuHbiil pyKOBOAUTEID g ﬁg{gz_u A0 Conrabaea C.T.
] — A
v
3aaHue NPHHSLT K UCTIOJTHEHHIO 00yJaroluiics /("" AbupoBa Akepke
~

Jara

nﬁn ‘,Zl.i;_ﬁ;

2019 .




MHUHUCTEPCTBO OBPA3OBAHM 1 HAYKM PECITYBJIMKU KA3AXCTAH
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Ha Temy: «3agaHnme HanpaBleHHsi TrOpHOH  BbIPpaGOTKH Ha
MecTopo:xkaennn Kapoyaax»

B gunimoMHON paboTe TNpUBEAEHB TOPHO-TEONIOTHYECKHE CBENEHHUS O
mecropoxxaeHnn JKapOynak. B mpomecce Mapkimieiiepckoro obecredeHus Ipu
pa3paboTKe MEeCTOPOXKAEHMS OJHOM M3 OCHOBHBIX BHIOB BBIMOJHSIEMBIX PaGoT
SBJIIETCS 3aJJaHue HallpaBJICHUs TOPHBIM BRIpaOOTKaM.

B pabote BBHINOIHEHBI MPOEKTHBIE PACYETHI, IOPSIOK BHIHECEHHUS JAHHBIX H
KOHTPOJIb BBIIOJIHEHMS 3aJaHHs] HAIIPABIICHUS T'OPHBIM BRIPA0OTKAM B Pa3IHYHBIX
IJIOCKOCTSIX Pas3sIUYHBIMHU CIIOCOOaMH C NPHUMEHEHHEM JJIEKTPOHHOIO TaXeoMeTpa.
JIMIIIIOMHMK y4acTBOBAJl B IOJEBBIX M3MEPEHUSX IIPH 33JaHUU HalpaBjiIeHHs B
TOPHU30HTAIIEHOM M BEPTHKAIBHOM INIOCKOCTH 3NEKTPOHHBIM TaxeomeTpom TCO2.

B mpomecce nammcanusa OUIUIOMHOM paboTsl crynmenta AGuposa A.B.
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OCBOCHHS TEOPETHYECKUX U NPAKTUUECKUX 3HAHHH 110 CIIEI[HAIbLHOCTH.

JunnoMHas paboTa oTBeuaeT TPeOOBAHUAM, MPEIBABILEMBIM K HAMCAHUIO
IUIIJIOMHBIX PaboT, COOTBETCTBYET CIEIMaIbHOCTH M olueHuBaeTca Ha 90%, a
aBTOp pabOTHI 3aCIly)KUBAET IMPUCYKICHHS CTEeHH OaKkalaBpa 1o CIIEHUaIbHOCTH
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AHIATIIA

JuccepTauusiyIbIK, sKyMbIcTa «JKapOyiak» KeH OpHBIH/A Tay-KeH
)KYMEICTApBIH OacKapy MiHIETi KapacThIPbLUIA/IBL.

JvccepTalys eKi Herisri GemiKTeH Typa/Ibl: XAkl 66J1iM, apHaibl GoTiM.
JKyMBICTBIH XaNmbl OeJiriHae: oKiMIIiTiK-ayMaKThIK OpHAIacybl, Tay-KeH JKoHe
FeONIOrMSIIBIK aKknapat, XKapOyiak keHi KeHiH MarHUTH3aLUsIIAY XKYHec.

JluccepTalMsaHBIH apHaibl OeTirinae Kapainabl: TaFradbIHIaFaH
ayIaHAapAbIH TYpJepi, onapAblH epekmenikrepi. CoHbBIMEH KaTap, ap OarbITTarbl
GarbIT GOMBIHIIA MiHJIETTEPIiH HIEHTIMAEP] KOpceTinei.



AHHOTAIIUS

B auuioMHO# paboTe pacCMOTPEHO 3aJaHie HallpaBlIeHHs TOPHOM BRIPabOTKH Ha
MecTopoxxaeHnn «KapOymak».

JlummomHasi paboTa COCTOUT U3 ABYX OCHOBHBIX yacreii: O6mas yacth, Crenpaib-
Has 4acCTh.

B o61eli yacTu paboThl IPUBE/ICHBI: 3 AMUHACTPATUBHO-TEPPUTOPHUAIIBHOE PACIIO-
JNIO)KeHHE, TOPHO-TEONIOTHYECKHE CBECHHS, CHCTeMa pa3paboTKH ¢ MaraHH3HUpOBa-
HMeM pyasl MecTopoxkaeHus XapOyax.

B crienua bHON 4acTH JUIUIOMHOM paboThl pacCMOTPEHEI: BU/IbI 3aJaHKS HAIIPaB-
neHns, ux ocobdenHocTd. KpoMe 3TOro ykasaHsel pellieHHs 3a1a4 JJIs KaXI0ro BHJa
HaIpaBJICHUS.



ANNOTATION

In the thesis work is considered the task of the direction of mining in the field

"Zharbulak".

The thesis consists of two main parts: General part, Special part.
In the general part of the work are given: administrative and territorial location, min-
ing and geological information, development system with magnetization of ore from
the Zharbulak deposit.

In the special part of the thesis are considered: types of assignment areas,
their features. In addition, the solutions of tasks for each type of direction are indi-

cated.
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BBEJIEHUE

Mecropoxaenne KapGymak pacnonoxeHo B  PalibiMOekckoMm — paitone
AnmatuHCKO# o6iactd B 60 KM 10)KHee pailOHHOro IieHTpa - cena HapbiHKOI Ha
BeicoTe 3400-3700 M. OtpabareiBasiochk crapatensmu no 1951 r. IlpennumnnomMyio
NPaKTUKy MNPOXOAMJa Ha JAHHOM MECTOPOXKIAECHHH B [TOJDKHOCTH TMOMOILHHKKA
MapkKIienaepa.

3ajaHue HaANpaBlIEHHs BBIPAOOTKH OCYILECTBIAIOT B  TOPH3OHTANBHOM,
BEPTHKAJIBHOU U HAKJIOHHOH IIJIOCKOCTSIX.

[Ipy TpoOBENEHUM TOPUOHTAIBHBIX M HAKIOHHBIX TOPHBIX BBIPaGOTOK
MapKIIeHaep BBIMOIHSICT CleAyoLUe BUABI paboT: yKa3bIBa€T MECTO IOJIOXKCHUS
HaJaja rOopHOM BEIPaOOTKM M 3a/aeT HalpaBleHHE BbIPAOOTKE, KOHTPOIHUPYET ee
IPOEKTHOE IMOJIOXKEHHE B TOPU3OHTAIBHOM U BEPTUKABHOM MIOCKOCTSX, MPOBEPAET
raGapyuThel ¥ COOTBETCTBHE KpPEeIM BBIPAOOTKH MACIOPTY KPEIUICHHsS, OCYIIECTBISCT
(aKTHYECKYIO0 CHEMKY BBIPA0OTOK M COCTABISET HCIONHUTENBHYIO IPapUuUecKyro
JTOKYMEHTalMI0, WHPOPMHUPYET TOPHBIA HAA30p y4YacTKa MHUCbMEHHOW 3alMChIO B
CIIelMabHON KHHWIe MapKIIeHIepCKOro KOHTPOJIA O 3aJaHUU HAIIPaBJI€HHS TOPHOU
BBIPabOTKH C  yKa3aHWeM  3apUCOBKM M I[IOSACHUTENIBHOIO  TEKCTa.

B 3aBUCHMOCTH OT Ha3HAYEHHs TOPHOU BBIPAOOTKHU 3aJaHWe HAIPABJICHUS VIS
Hee BEIIOJIHSIOT ¢ OOJbIIEH UM MEHBIIEH TOYHOCTBIO.

OCHOBHBIMH 3aJja4yaMU MPAKTUKH SBJISAIIOCE:

- 3aKpellieHHe TEOPeTUYECKUX 3HAHMK M NOJIyYeHHe MPAaKTHUYECKUX HaBbIKOB
CBOEM CICLIHAJIbHOCTH,

- 3HAKOMCTBO C T€OJIOTMYECKAMH M T'OPHOTEXHHYECKHMH OCOOEHHOCTAMU
MECTOPOXKIACHUS;

- aKTMBHOE Yy4YacTHe B TEOJIOTHYECKHX, T'COAE3UYECKMX M MapKIIeHIePCKHX
paboTax, BBIIOIHAEMBIX Ha TOPHOM MPEAIPUITHH;

- c6op MaTepHaoB IS AUIUIOMHOM paboTsl Ha IV Kypce.

[To npubBITHIO HA MECTOPOXJIEHHE OblI MPOBEAEH BBOAHBIA HHCTPYKTaX,
O3HAKOMUJIACh ¢ PaboTON W MoJUTHKON — ycTraBoB «JKapOynak». bbiuia BbigaHa
crienofexa. [lposeny o3HaKOMIIeHHE ¢ IPUOOpaMHu.
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1 AI]MHHHCTpaTHBHO - TEPPUTOPHAJABHOE PACNOJI0KEHHNE MECTOPOXKICHUS

B cBoeit qumuioMHO# paboTe s pacCKaXy KaK Hay4WJlach IIPaBUJIBHO ONPEIENATh
3aJ]aHMs BEPTUKABHOMN ¥ TOPU30HTANBHON BhIpaboTOK. IIpe 1IMNIOMHYIO IPaKTHKY 51
IpoxoauIa Ha MecTopoxaeHnu « KapOynax». Mectoposxaenue XKapOynak HaxonuTcs
no BinagenueM kommnanuu TOO «Mapywm XKap I'omay.

MecropoxaeHre ocHOBaHO B 1995 roxy.

Pucynok 1- TeppuTtopraisHoOe pacroiioxkeHne MecToposkaenus JKapOynak Ha
Kapre

Mectopoxnenne KapOymak pacnomoxeHo B  PalipiMOexckoM — paiioHe
AnmaTtuaCcKOM obnactu B 60 KM I0XKHee pallOHHOro IeHTpa - ceila HapbiHkon Ha
BeicoTe 3400-3700 m. OtpabateiBasiocs cTaparenamu 10 1951 r. Pynosmeraromue -
aM(puOOIUT-OMOTUTOBBIE CIAaHIBI CHIypa. PynHble Tena KBapIieBO-XHJIBHOTO THIIA
npoTtshkeHHOCTBI0 0T 200 10 500 M, MomuoCTEIO 0,5-2,0 M IPOCEKEHBI HA TIIyOuHY
ropHeiMH BeIpaboTkamu 10 150-200M. 1o mpocTHpaHuIO ¥ MaJeHUIO OHU CMEHSIOTCS
NMPUTU3UPOBAHHBIMY CIIAHIIAMH C COAepXKaHHeM 30j0Ta ot 2,4 no 15,4 r/T. CocTaB
pyJl: TIHPHUT, XaIbKOIUPHT, MHUPPOTUH, apCEHONUPHT, CHANEPHUT, FATCHUT, OeKIas
pyna, kBapl, 6HoTUT, XJIopUT. Cynbdunos 10 3%. OCHOBHOE KOJIMYECTBO 30JI0TA -
cBoboHOE camopoHoe pasmepoM 1o 0,1 1o 1,7 MM, BcTpeyaeTcs B KBaplie, MAPUTE,
pexe B cpacTaHHH C XaJbKOIMPUTOM. Pacnpenenenue 3070Ta B KBapIEBBIX XKHUIaX
HepaBHOMEPHOE, TUIIA PYAHBIX CTOIOO0B, coepxkanue jocturaer 60-200 r/1. ['taBHbIM
PYIHBIM TEJIOM SBJISETCS KBapiieBas xuna 3 cyomuporsaoro (3000) mpoctupanus. 13
HUX no6biTo 328 Kr 3o0i0Ta mpd cpemHem comepxanuu 51,8 r/t. CocrtaB pynsl:
kpeMHeseM 65%, runk 1,1%, meas 0,06%, ceuner 0,6%, mpimbsax 0,04%, cepa 2,9 %.
Cpennee comepxanue 3omo0ta 19,5 /1.
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Pucynok 3- Pacnonoxenue mronbHu Ne2

12



1.1 TopHo-reoioruyeckue cBeficHHs 0 MecTopoxaennn Kapoynak

[IpoextoM Ha oTpaGoTky MecTopoxacHus JKapbynak ropHsie paGOTBI
ONpeJeNeHs B ISUCTBYIOLIEM IIPOEKTE Ha OTPAOOTKY MECTOPOXK/ICHHSL.

['y6uHa 3a10/%KeHUs BHIPabOTKU OT cpelHel TMHIM MoBepXHOCTH — 310M, AnnHa
IITONBHHU cocTapigeT — 300M. Jlo otMeTku =~ 180M ATHHBI IPOEKTUPYEMOH IITONBHU
BMEIIAIOIIME  IMOPOABI  OyOyT  IpeACTaBl€Hbl  CHIIBHO  TpPeLIMHOBATHIMH,
PAcCIaHIOBAHHEIMA METacOMaTHTaMH KapOOHaT — TMOJIeBOLIIIAT — XJIOPUT —
SMHIOTOBOTO cocTaBa, 10- 15 KaTeropuu KpemocTH, ¢ MIHPOKO Pa3BUTOM CHCTEMON
TEeKTOHMYECKHX TPEINHH, JeNaromyX BMeLAoNiie nopopl 6onee ycroiunsbiMu. OT
180M ® pmajee 1O PYAHOTO Tejia, BMELIAIONIME MOpPOABI OyAyT IpeNCTaBIICHEI
KPETIKHMH, yCTOHYMBBEIMA OPOTOBHKOBAHHBIMHE, CYIh()HIM3MPOBAHHBIMU [Haba3zaMu
16-19 xaTeropuu KpemoCTH, B CBS3M C 4Y€M KpeIUleHWe JAaHHOTO HHTEpBala
NPOEKTUPYEMO#i IITOJIBHU He MOTpedyeTcs.

BOJIONIPUTOK, WMEIOIMXCS TUAPOT€ONIOTMYECKHX JNaHHBIX II0 HIXE- H
BBIIIIENIEKAINAM TOPU30HTaM, BeCbMa He3HAuHTENbHBIH, MO0 BOBCE OTCYTCTBYET.
Karteropust 6ypumocTs — 16-18. [LnoTHOCTS MOpOA 10 oT™MeTKH 180M — 2,5 — 2,65 /M3
nocie 180M 10 KoHIa BEIpaGoTKH — 2,72 T/M.

®opMy NOIEPEUHOTO CeYeHHUs! BEIPaGOTKH BEIOUPAIOT B 3aBUCUMOCTH OT CBOHCTB
TOPHBIX TTOPOJI, BEJIMYMHBI TOPHOTO JABIICHUS U €TO POSBICHNS, TUIIA X KOHCTPYKUIHH
KpEIIH, Ha3HAYeHHs] ¥ CPOKa CITyObI BRIPaOOTKH, a Takke Crocoda e€ mpoBeIeHH.
Ipu BbIGOpe (GOPMEI TIOMEPEYHOr0 CeYeHHs TOpHOH BBHIPAGOTKU HEOOXOAUMO
PYKOBOACTBOBAaTbCS ~ CHEAYIOIIMMH  OCHOBHBIMH  TEXHHKO-3KOHOMHYIECKHMH
TpeGOBaHUAMHU: BBICOKash YCTOHYMBOCTE (GOPMEBI IPU BO3AESHCTBHM Ha HeE FOPHOTO
JABJICHNs, MAKCHMYM TIOJIE3HON IUIOMIAIM CeYeHUs, SKOHOMHUYHOCTh H yHOOCTBO
skcITyaTanuy. Heo6XoquMbIME MCXOJHBIMH JIAHHBIMH JUIS OLIEHKH YCTOXYHMBOCTH
KOHTYpa IMOIEPEYHOT0 CEYCHH SABIISIOTCS:

ko3 duImenT kpernoctu mopoxsi 1o M.M. IlporoaesakonoBy(f=18);

-IUTOTHOCTB BBIIIEJIeXKaIel ToIIM opo B uHTepBaie 10 180M (p=2650 xr/m3);

-IJIOTHOCTH BBIIIENeXaIlell TONIK Mopoa B mHTepBaie mocie 180M (p=2720
Kr/m3);

-rny6una 3anoxenus BeipadoTku(H=310);

Jlo mpoBemeHuss BHIPaGOTKM MOPOJHBIA MAacCHB HaXOOUTCS B PaBHOBECHOM
CHJIOBOM coCTOSIHAM. [Ipy [pOBeIeHNH BEIPaGOTKH PABHOBECHOE COCTOSHHE MAcCHBa
FOpHBIX IIOPOJ HapylIaeTcs, II03TOMY HEOOXOAWMO pacCUMTaTh MPOYHOCTHYIO
XapaKTepUCTHUKY TOPHOI MOPOAEI.

ITo pacy&THOM OLEHKe 3amaca IPOYHOCTH N6 <4 U nK <4 MPUHHUMACTCS CBOJYATOE
CEUEHME MPOEKTUPYyeMON BEIPAGOTKM C YCTAHOBKOW CIUIOLIHOTO JI€PEBAHHOIO
KpeTUIeHUS.

[IpuHIMn  CHCTEMBI  pa3pabOTKM  COCTOMT  YTOOBI  PYIHYIO — 3aleXb,
IOATOTOBIEHHYIO 3TaKHBIM CIIOCOOOM, Pa3JelSIOT Ha OTAEIbHBIE BRIEMOYHBIE OJIOKY,
3amachl py/Isl B KOTOPBIX OTPadaThIBAIOT B BOCXOIAIIEM MTOPSAAKE C TOTOIKOYCTYIIHBIM
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3a00eM CcO INNypoBoil OTOOWKOH, a yIpaBlIeHHE KpOBJIEH OCYIIECTBISIOT
MarasdiHUPOBaHUEM Py IBI.

CucTeMy TIDHMEHSIOT MHpH OTpaboTke KpyTomajaromux (He MeHee 550)
MaJIOMOIIHBIX pyAHbIX 3anmexeir (0,6-3,0 M) ¢ ycroiumBod pynoil H BechbMa
YCTOMYHUBBIMH GOKOBBIMH IIOPOJaMHU.

Drax BeICOTONH 50-60 M MO HPOCTUPAHHIO Pa3feNAIOT Ha BbIEMOYHBIE OJIOKH
mwinHoit 40-60 M. Boccrarompe uepe3 4-6 M cOMBAIOT C OYMCTHBIMM KaMepaMu
XonKamu. PaccTosiHHe MeXIy BBIIYCKHBIMH BBIpAa0OTKaMH NHMIUA (JyYKamu) He
IIPEBBIIAIOT 5-6 M, TOJILMHA IOTOJIOYHMHBI COCTABISIET B CPEHEM 3-4 M.

[MoaroroBka 6JI0Ka BKIIOYAeT MPOBEACHHE OTKATOYHOIO M BEHTHIIALIMOHHOIO
INTPEKOB, MAaTEPUAILHO-XOOBBIX BOCCTAOIIMX, O0KoBOro pynocmycka. Hapeska -
IpOBeJicHHE MOJICEYHOro IUTPEKa, BBITYCKHBIX BBIPabOTOK mHMING (JY9eK,
Pa3sBOPOHOK JIy4e€K), OTPE3HBIX BOCCTAIOIINX.

O4HCTHYIO BEIEMKY BEYT IOTOJKOYCTYITHBIM 3a60eM ¢ IuHO#H ycryna 10-12 M u
BeIcoTol 1,5-2,0 M MM CIUIONIHBIM 3a0oeM 1o Beeit JuuHe G6ioka. Llukn ouncTHON
BBIEMKM BKJIIOYAaeT OOypUBaHWe€ ¢ TIOBEPXHOCTH MAarasMHUPOBAaHHOH PYJIBI
TOPU30HTAIBHBIX M BOCXOJSIIMX INIYPOB U MX B3pBIBaHHE, IPOBETPUBAHHE, BEIILYCK
H3IHUIIKOB PyAbl B 000pKy KpoBiH. KonndgecTBo BEIyCKaeMoid pyAbl 3aBUCHT OT €€
paspeixienus. IIpy NOCTM)KEHMH OYMCTHOM BBIEMKOH TpaHHIBl HOAMITPEKOBOIO
1enuKa (II0TONOYMHEI) HAUMHAIOT BBIITYCK U3 OJI0Ka Beel 3aMarasuHUPOBAHHOM PYABL.
BhIMyIeHHYI0 pyoy M0 OJIOKOBOrO pyZOCHyCKa MOCTaBIAIOT CKPENEPHBIMU
nebenkamu. IlogmTpexoBeli UenuK  (MOTONOYMHY) OTpabaTHIBAIOT — Mepes
OKOHYATENbHBIM BBITyCKOM pyasl u3 Omoka. Ilpm HeoOXomIuMOCTH COXpaHEHHS
IITpEKa IIOTOJIOYMHY He 0TpabaThIBaIoT.

TeXHHKO-3KOHOMHYECKHE IOKA3aTENN: OTEPH Py AbI 5-8%; pa3yOoKuBaHKe Py IbI
5-10%; mpOM3BOAUTENBHOCTH TpyAa 3aboiiHoro pabodero 8-12 T/cmeHy; yAenbHBIH
pacxojl TIOArOTOBUTENBHO-HApe3HbIX BEIPaboTok Ha 1000 T pynsl 6-8 M; yneqbHBIH
pacxon BB na or6oiiky 0,500-0,750 kr/T.

JlocToMHCTBA: HEOONBIIONH 00BEM IOATOTOBUTEIHHO-HAPE3HBIX BHIpabOTOK;
6IIArONpUATHBIE yCIOBUS ISl paboTh! 3a00MHBIX pabouHX M BHICOKas 3Q(PEKTUBHOCTH
6YpOB3PBEIBHBIX paboT; MHUHUMAJBHBIA 00BeM paboT MO KPEIUICHHIO OYHCTHOrO
IPOCTPAHCTBA; BEICOKAss HHTCHCHBHOCTD Pa3pabOTKX MECTOPOXKACHUS.

HenocTaTKu: JOBOJBHO OIPaHUYEHHBIE YCIOBUS MPUMEHEHH (Yron MageHus He
MeHee 550, OTCYTCTBHE pPE3KHX pa3gyBOB H IIEPEXHMOB, HEIOIyCTUMOCTb
CIIe)XKMBaHMs, BO3TOPaHWS M OKHCIEHHS pYyIbl); HEBO3MOXHOCTH BBIIAYU PYIbI M3
670Ka 10 COpTaM; 3HAYUTENbHOE pa3syOoKMBaHME pYyJBl  OTCIAWBAIOMIUX
BMEIAIOUIMMHUCA TIOPOAaMH, B OCOOEHHOCTU INIPU OTpabOTKE TOHKHX (mo 1,0 m)
PYOHBIX 3aJIEXKEN.

14



2 o6biua HAa MecTopoxAeHHH KapOyaak

Mapkineiinepckass ciryx0a obecrednBaeT 3aJlaHMe HalpasiCHUs T[OPHBIM
BEIpabOTKaM.

FopHble BHIPAGOTKH IMOJ3EMHBIM CIIOCOOOM MPOXOJIAT B  ONPEAEICHHOM
HaIpaBJIeHUH ¥ I10]] 33/IaHHBIM YKJIOHOM, KOTOpBIH o0ecrieunBaeT paboTy TpaHCIOpTa,
CTOK BOJIBI K BOJOCOOPHUKAM JJIs OCIENYIOLIEN €€ OTKAYKH.

X
=1
! -

_1__m_?.ft_ﬂ%_'

= =

Pucynok 4-Cxema otpaboTku MectopoxaeHus JKapOynak
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Pucynok 5-Bxoa Ha MeCTOPOXIEHHE CO CTOPOHBI LITONBHU No3

HanpasieHue IPOXOAKA OMpEJeNsieTcs MPoeKToM. Mapkuielifiepckas ciyxo6a,
TOpHOTO MpPEANPUATHS TIPH MIPOXOJKE FOPHOM BBIPAOOTKH 3aaTcs MO CIEAYIONIUM

HaIIPaBJICHHUS
3ajiaHKue HanpaBjieHre ropHoON BeIpabOTKH
v
B ropu3oHTaIbHON B naxjoHHOM B BepTUKanbHOM
' IIOCKOCTH IJIOCKOCTH TUIOCKOCTH
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Pucynok 6 - Pa6ora ¢ Taxeomerpom TCO02

Hanpasienue 3aat0T TOPH30HTAIBHBIM W HAKJIOHHBIM BEIPA0OTKaM OT IYHKTOB
OIOPHBIX ¥ ChEMOYHBIX ceTel. [lis onpeneneHust HCXOMHBIX IaHHBIX s UCII0Ib30Baa
nudpoBoli MaTepuan pabOYUX HepTekeldl IPOEKTa, XapaKTepH3YHOIUHH OCHOBHBIE
reOMEeTpUYECKHUE MapaMeTphl BhIPAOOTOK: UIMHY NPAMOJHUHEWHBIX Y4acTKOB, yIVIbI
IIOBOPOTA U PAJMyCHl 3aKpyIJIEHNH, [IUPHUHY, YKIOHBI PENbCOBBIX MyTei. OqHuM U3
coco00B IPOBEPKH IMQPPOBBIX JAHHBIX SBISETCS IIPOJIOKEHHE MNPOEKTHBIX
MIOJIUTOHOB.

2.1 CxeMa 3aJaHHs HANIPABJEHA B TOPH30HTAJAbLHOM MJOCKOCTH
mMecTopoxkaeHns KapoOyJaak

HanpasineHne B TOPH3OHTAIBHOH IIOCKOCTH 3a/1al0 TEOJOIMTOM C IIyHKTOB
OIOPHOM MapKIIeHIepcKoi ceTd M 0003HAYal0 OTBeCaMH MM JIyYOM JIa3epHOTO
yKa3aTels HampasiieHus. KoJIMdecTBO OTBECOB MODKHO OBITH He MEHee Tpex;
pacCTOSHUE MEXLy IIHYPOBBIME OTBecaMH 2-3 M, Mexy cBeTsiumucs 20-30 M.
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VnaneHue or 3a00si TOYEK WM MpHOOPOB, YKa3bIBAIOIIMX HaIpaBlieHHE
NPAMOJIMHEWHBIM Y4acTKaM, IIPU HCIOJNL30BaHMU INHYPOBBIX OTBECOB HE JOJDKHO
npeBbiath 40 M, cBeTAMMXCs 0TBecoB 80 M, NMasepHBIX yKasatenei 500 M.

IIpy mpoxogke KPUBONMHEHHBIX YYacTKOB BBIPAOOTKH pAcCTOSHHE OT
3a]1aBaeMOT0 HAIPaBIIeHHUs JI0 CTEHOK BhIPAOOTKH MOTYT GBITh ONPE/Ie/IeHBI CIOcoO0M
TepIeHAUKYIAPOB WIH CrIocOGOM painycoB. YKa3aHHBIE PAacCTOSHHS MOTYT OBITH
onpejielieHbl AHAIMTHYECKH WIH TIOJIy4eHBl TIpapuyuecKuM MyTeM Ha HepTexe
BBIPaOOTKH, TIOCTPOEHHOM B KpyrtHOM Maciitabe 1:50 wm 1:100.

____!____

Pucynok 7-3ajaHue ropu30HTaNbHOTO HANPaBIeHUs BEIPaboTKH

HanpasieHue TNpSMOJIMHEWHOMY YYacTKy 3a/aloT OTJIOKCHHEM B Harype
m3BecTHOro yrna P. Ilo 3amaHHOMY HAIpaBlIe€HUIO JOMKHBI OBITH 3aKpETUICHBI
BpEMEHHBIME MapKIIEHNEPCKUMY 3HAKaMH TPH TOYKH a, b ¥ C, paccTosHUe MKy
KOTOPBIMH JIOJDKHO OBITh He MeHee 3 — 5M. CTBOpOM a, b M ¢ MPOXOAYUKH MOTYT
HOJIB30BAThCA 10 yIaleHus 32005 oT ToukH ¢ Ha 40M. Ilocne ynaneHus 3a00s Oolee
yeM Ha 40M Heo6xoauMmMa HHCTpPYMEHTaJbHas TIpOBEpKa IPOHAECHHON dYacTH
BEIPAOOTKH U MepeHeCeHUs HallpaBIeHMs K 3a0030.

Env HanpasieHue BHIpabOTKH 33150 He 110 OCH €€, a apalIeNIbHO €, 0 OCH Iy TH
WM BOJM3M CTEHKH BHIPAOOTKH, TO 5 JO/DKHA YKa3aTh PAcCTOSHME | OT 3a4aHHOrO
HAIPABIICHHUS 10 OJHOM M3 CTEHOK. DTO PACCTOSHUE MPHHATO HA3BIBATH «CKOOOI.

PucyHok 8-3agaHue HampaBIeHHUs B TOPU30HTAIbHOU IJIOCKOCTH
MecTopoxaeHus XKapKyiak
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Ha xapte s o6o3Hauana 4 touku (A, B,C u D) [lns kaxmoi U3 HAX s Halia
KOOPAVHATEI :A(3474;15158;144)? B(3476;15363;146) C(3451;15158)
D(3486;15160) .

JIMpEeKIIMOHHBIN IOl OCH:

Yp—Ya

tg (AB) = 22 ()

15363-15158 _ 205 _
tgrap = T ra 1,245974

tga,s =51°15'00"

15160-15158 _ 2 _
t97cp = S ge—3a51 35 0,057142

tgacp =0°0325"
Vroin HampaBieHus f4:

Ba = Qg — Acp (2)

Ba =51°15'00" - 0°03'25" = 51°11'35"

JIMMHA TOPU30HTAIBHOTO MPOIOXKEHUS BBIPaOOTKH:

__YB—YA
y_ sinaAB (3)
dy= 2220 = 262,860
dy= 22=2 “)
dy = ——=262858 ™

HaxnoHsas 1inHa:

L=+ (Vg — ¥a)? + (xp — %)% + (25 — 24)? (5)

Lig =V42025 + 4 + 4 =205,019 (m).
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2.2 Cxema 3aJaHHs HANPABJICHUS] B BEPTHKAJILHOM IJIOCKOCTH MECTOPOXKICHHSA
KapOyaak

Ilepes mnpoBeleHWeM BHIPAGOTOK OKOJOCTBOJBHOTO 1BOpa JOJDKEH OBITH
COCTaBJEH I[IPOEKTHBIA NpOQUIbL OKOJOCTBONBHBIX W OCHOBHBIX OTKAaTOYHBIX
BBIpaGoTOK. IIpy 3TOM Ha CXeMy TOPHBIX BBIPAOOTOK HAHOCAT TOYKH H3MEHCHHA
IPOEKTHBIX YKJIOHOB U YIJIOB HAKJIOHA BEIPA0OTOK, OTMETKH 3THX TOYEK U PACCTOSHHUA
MexIy HMMH. [0 pasHOCTH OTMETOK M paccTosHMIO Mexay HuMu. Ilo pasHocTH
OTMETOK M PACCTOSHHMIO MEXIY CMEXHBIMH TOYKaMH KaxJOro 3BEHA, KOTOPHIC
IIOJIKHBEI COOTBETCTBOBATh YKJIOHAM, 3aJaHHBIM B BBIPAaOOTKE.

B 3aBHCHMMOCTA OT YKIOHAa WIM yriia HAKIOHA BBIPAOOTKH NPHMEHSIOTCH
pa3IM4HBIE CIOCOOHI 3a/1aHUsI HAIIPABIICHHS B BEPTUKAIBHOM MIIOCKOCTH.

L}__l
| mrTp.6
K 7
| ?21_23 PNy
11 - ;:] 3:1-10 . naZLﬁ
7' ] '(:2 \.I.‘-.\ ‘ua 3
s \
E T D ‘1334
B-3-1 \ B-3-10 -
' |] B [ H B =
| |I [ I!".x.-.l L | ] Pl].'l 12,5 E'}-g l| P3-:i P
! SAranasi MTREK M 0

Pucynok 9-Cxema 3ajaHis HalpaBJIeHKsl B BEPTUKAIBHON ITOCKOCTHU B
Mectopoxaenus JKapOynak

Ha xapre s o6o3nauana 4 touku (K,E,C u D) [lns xaxnoil U3 HUX g Hallla
xoopauHatel : K (3465;15155;174) E (3467;15291;176) C (3451; 15135) D
(3475;15137).

15291-15155 _ 136 _
tgrge = eaa b 0.373387

tgagrp =20°28'30"

15137-15135 2

t97cp = 5475 34m 24=0’083333

tga’CD =0004'52”

Bx =20°28'30" - 0°04'52" = 20°23'11"
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15291-15155
dy= 2= 131,504 M
0,349798

2 —
dy = 5= 131,506 M

leg = V2116 + 4 + 4 = 46,086 (M).
VKIIOH:

r. Zg—Zg
d;

i =0,004

Vron HakioHa tuaud AB:

Zg—Z
tgé = —Edz £
tgdxp = = _2_=0,015208

131,505 131,505
tg8yg = 0°01'09"
hxg=Hg- Hg ,
hyp=176-174=2 (m)
hxe=lke* t90kE ,

hyr = 46.086 * 0°01'09” = 2.010 (m)
Rs¢=18,971+1,025=19,996

Rs,=19,345+0,651=19,996

Rgg+Rsy; _ 19.996+19.996
2

'N=

19,996
' =19,996
hKE =FI/I-aq

hge,= 19.996 — 0,951 = 19,045
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hge,= 19,996 — 0,876 = 19,120
hks,= 19,996 — 0,801 = 19,195
hye,= 19,996 — 0,726 = 19,270

hge,= 19,996 — 0,651 = 19,345

2.3 Cxema 3aJaHHA YKJIOHA MECTOPOXKIeHHs xKapOyJaaK

TIpu yrnax HakJIOHA BEIpabOTOK 10 5-6° 3ajaHKe HAMpaBJeHUs B BePTHKAIbHOU
IUIOCKOCTH OCYIIIECTBIISAETCS € IIOMOIIIBIO TAXEOMETpa TCO02.

IR EY RIS NN I A Y L ) Y |

R, ,
W Ty U e Vi ryra

PucyHox 10-3anaHue yKiIoHa BEIpaOOTKH

KOHTpONb INPaBWIBHOCTH IPOBENEHHs BHIPAOOTKM IO BBICOTE H YKIAAKH
TPAHCIIOPTHBIX IyTeH MO 3aJaHHOMY YKJIOHY C IIOMOIIBIO CTEHHBIX PEIIEpOB
3aKiroyaeTcs B ciaenyronieM. Ha BEICOTE OT TOJIOBKH PEbCOB B CTEHKE BBIPAOOTKH B
CTeHKe BHIpabOTKHM 3akpemsiioT perep. Ha paccrosnuu 5-6M OT aToro pemepa
OTMEYAOT Ha TOM CTEHKE TOUKYy, KOTOpas SBJISETCS NPOEKIHMeH BHU3HUPHOIO Jyda
HUBEIUpa, a IO pelike, YCTaHOBIEHHOH Ha pemepe, Oepyr otcder. M3mepus
PacCTOSHUE MEXK/ly HUBEJIUPHOM PEHKOM U TOUKOH, 110 338JaHHOMY YKJIOHY BBIMUCTISIOT
MIpEBBILICHUE.

OTJ10XKMB OT TOYKH I10 BEPTHKAIH pasMep, ONPEAEIAIOT [TOJI0XKEHUE pernepa.

CTBOp YKa3hlBae€T B HaType JIMHHIO 33JaHHOTO YKJIOHAa. AHAJIOTHYHO penephl
BOCCTaHABJIHBAIOTCS HA MPOTHUBOTOJIOKHOH CTEHKE BEIPAOOTKH.

e [ —

n ot I L3 | .'n__' -
— = i B -
] i+ PS5 . -~ BX ] = S

_‘_':|
\

E R 1 1 10 3

VR W 1 I ..
LU by

Pucynox 11- Cxema 3a1aHusl yKJIOHa MeCTOpoxaenus JKapkyax
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Ha kapre s o6o3Hauvana 4 touku (1,2,3 u 4) Jlna Kaxmod U3 HUX S Halla
xoopauHaThL: 1 (3451;15120;164) 2 (3453;15208;162) 3 (3441; 15120) 4 (3463;15122)

JIMpeKMOHHBIN YIoll OCH:

_ 15208—-15120 _ % _ _
t9T12 = i aam: - 2 44 = 44,000278
tga’12 =88041'53"

15122-15120 _ -2 _

tgr3s = e s 2z 0,090909

tga34 =0005'27"
Vron HanpaBiaeHus [ :
B, = 88°41'53"-(0°05'27" = 88°36'26"

JINMHA TOPU30HTAIBHOTO TPOJIOXKEHHS BEIPAOOTKH:
88

dy= = 88,023 M
0.999742
2
d, = = 88,024 m
0.022721
VYKIOH:
i = 0,004

Vrona HakioHa Jinauu AB:

162-164 -2
tgé = 88,024 88,024
tgd = 0°01'21"

=-0,022721

HakiioHHas AjiMHAa:

Lip = V7744 + & + 4 = 88,045 (m).
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3 3apanue HanpaBJ/ieHHs] KPHBOJTHHEHHOMY Y4aCTKY
3.1 Cxema 3aJaHHsl HANPABJIEHHS CIIOCOOOM PagHyCOB

[Ipy IOCTPOEHHH MPOEKTHOTO IIOJIMIOHA OCH KPUBOJMHEHHBIX yJacTKOB
3aMeHSI0T xopaamMu. Yucno xopa BEIOUpArOT rpaGudecky ¢ TaKMM PacyeToM, YTOOBI
IIpU TIEpeHoCce B HATYPY OHHM He KacaluCh CTEHOK BBIDaGOTOK M IPH STOM HMENH
MaKCHMAJIbHYIO JJIVHY.

3ajaHde HaOpaBlEHHs KPUBOIMHEHHOMY y4acTKy BBIDAa0OTKM  MOXET
IIPOM3BOAUTECS CIIOCOOAMU: EPHEHIUKYISIPOB, PAIiyCcOB U KOPOTKUX XOP/.

Ha cxeme KpUBOJIMHEHHOTO y4acTKa, KpyrOBYIO KPUBYIO 3aMEHSIOT BIMCAHHBIMU
B Hee XOpJaMM, IPEABapUTENbHO BEIYUCIUB YITIBl HX IMOBOPOTA U JUIHHY. 1o cxeme
rpagUyYecKd OIpPENENAIOT PAcCTOSHHUSA (MEePHEH/MKYJAPbl) OT XOpJ N0 CTEHOK
BHIpaOOTKM depe3 Kaxaple 1 — 2M. BelUHCASIOT YHCIOBBIE  3HAYCHHUA
IepIeHIUKYIIpOB U DAcCTOSHUN OT Hayalda XopAbl (OT TOYKH IOBOPOTa) 10
OCHOBaHHI BCeX MEPIEHAUKYIISIPOB.

L0 /] 0 a=93"30’
~1 %0 R=18.5 u i
7

Pucysoxk 12- Cxema 3aaHus HallpaBIICHUs CIIOCOOOM pauyCoB

[Io cxeMe KPHMBOJMHEHHOIO y4YacTKa, COCTABIEHHOTO B KPYIHOM MacmiTale,
rpaduecKy OMpENENs 0 PAacCTOSHHE OT XOpABl JO CTEHOK BBIPabOTOK IO
HaNpaBJIeHHUIO PaquyCcOB 3aKPYIJICHHs, 3aT€EM BBIYHCIISIO PACCTOSHUS MEXIY OCAMH
coceHUX cToek mo HapyxHod dU u BHyTpeHHel dUJ cTopoHam BeipaGoTKH. Ilo
pesynpTaTaM rpadUyecKMX M3MEPEHHMH M BBIYMCICHHM COCTaBIAIOT  CXEMY
KPHBOJIMHEHHOTO YYacTKa, Ha KOTOPOH yKa3bIBAlOT BCE HEOOXOAUMBIE pa3MepEI.

di=d+d_ (11)

dy=d—-d_ (12)
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rze d - pacCTOSHME MEXIY OCSIMU paM Ha IPSMOJIMHEHHOM y4JacTKe (10 nacropTy
KpeTuUIeH!s );

S - CpeIHss [IUpUHA BEIpabOTKH;

R - paguyc 3akpyrieHus KpHBOJIIMHEHHOTO y4acTKa.

Ilo pesynpTaTaM rpapuueckKUX M3MEPEHHH W BBIYMCIIEHMH COCTaBIISIOT CXEMY
KPHBOJMHEHHOrO yyacTKa, Ha KOTOPOH yKa3bIBalOT BCE HEOOXOMMEIE pa3sMepBl.

40°16”

da

Pucynok 13-CxeMa 3a/jaHusI HalpaBJIeHUs CIIOCOOOM paJiiyCOB

Cnoco6 oceBEIX pemnepoB. B Touke 3aKiIaibIBAlOT MCXOMIHBIA  periep,
TIpeICTaBNAIONKi cOGOM MOCTOSHHBIM WM BpeMeHHBIH MapKuieinepckuii sHak. Ilox
HYM YCTaHABIMBAIOT TEOAONUT M TpyOy €ro OpHEHTHPYIOT IO HAaIpaBJICHHIO
HPOJIONIBHOM OCH BbIpabOTKH. V3MEpSIOT pacCTOSHUE OT TOYKHM JO OCH BpaleHMA
Tpy6EI Teomonuta ht — 3T0 U GyzeT BepTHKaNnbHas «ckoba». Ha BepTukansHOM Kpyre
TEOJ(0JIMTa YCTAHABIMBAIOT OTCYET, COOTBETCTBYIOLIUM IIPOCKTHOMY YIJy HaKJOHA
BHIpAa0OTKH 8, M BH3HPYIOT Ha OTBEC CaMOH JajbHEH HaIpaBICHYECKOW TOUKH.
Ha6monas B TpyOy Teo[oyiMTa, COBMEIIAIOT BEPX TOJIOBKM OTBECA CO CpPeIHEH
TOPH30HTAIBHOW HHTBIO CETKH HUTEH. B 3TOM IONOXEHWH OTBEC 3aKpeIUIiIoT U
U3MEPSIOT BEPTHKAJIBHOE PACCTOSIHUE OT MAPKIIECHIEPCKOM TOYKHU IO TOJIOBKU OTBECA
h. IIpu BTOpOM MOJIOKEeHHH TPYOBI Mody4aloT paccrosnue h. Onpenensior cpenHee
paccTosHue h, ¥ OKOHYATENBFHO OTBEC BEIIAIOT TaK, YTOOBI PACCTOSIHUE OT TOYKH IO
BEpXa TOJIOBKH OTBeca cooTBeTcTBOBAO h. Ilocie 3Toro mpoM3BOAUT KOHTPOIIBHOE
U3MepEHHe yIila HakioHa. Eciay OH COOTBETCTBYET MPOEKTHOMY, TO MOJB3YsCh 3THM
OTBECOM KaK OpPHEHTHPOM, IO HaIpaBICHHIO BHU3MPHOIO Jy4a YCTaHABIMBAIOT
TOJIOBKM OTBECOB M HAa OCTAIBHBIX HAIpPaBICHHUSAX TOYKH. 3aKpEIJICHHBIE TaKUM
06pa3oM OTBECH B TOYKaX, 0003HAYAIOT B HATYpe MIPOSKTHOE HANIPaBICHHE BHIPAOOTKH
B BEPTUKAIHHOM! IIJIOCKOCTH.

B TOYKe YCTaHaBIMBAK TEONONUT HAKIOHHAs IUIOCKOCTh OyNeT mapajueibHa
IPOEKTHOM IUIOCKOCTH IIOYBBI HAKJIOHHOW BBIPaOOTKH, HIyIIeH TMOA YITIOM.
BepTukaabHas ILIOCKOCTh, MPOBEACHHAS Yepe3 JIMHHUIO HauboINbIIero ckata, Oyner
HapajieibHa OCH BEIpabOTKH.
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Yt068I pa3OHUTh GOKOBBIE perephl Ha CTEHAX BRIPAOOTKM Yepe3 paBHBIE HHTEPBATIbI
(ropu30HTANIBHBIE IIPOJI0KEHH ), HEOOXOIMMO OIPENEUTh PACCTOSHME OT INIOCKOCTH
70 CTeHOK BhIpaboTku. IlomoxxeHne periepa OyneT Hal[AEHO B TOYKE MEpeceHeHHs
BH3HPHOI'O JIy4a CO CTEHKOH BEIpaOOTKH.

3.2 Cxema 3a]aHHsl HANPABJIEHHS COCOO0M OCEBBIX penepoB

@
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Prcynok 14-Crioco0 oceBBIX penepoB

VY CTaHOBHB TaX€OMETP I10J] TOYKOM, 3aKpeIlIIoNIei MPONOIBFHYIO OCh BEIPAOOTKH,
M3MEPSIIO BBICOTY HHCTPYMEHTA, COBMEILAI0 Hy M TUMOa ¥ alli/jaibl TOPH30HTAIBHOTO
Kpyra i HaBoJAT JIUMOOM TOouKy. TaxeoMeTp M3MEDSIOT BENUYHMHBI Yepe3 UHTEepBall.
IlepByro mapy GOKOBBIX DENEpOB 3afal0 IEpPHEHIUKYJISIPHO K OCH BHIPabOTKH MO
BH3MPHOMY JIydy TOPH30OHTAIbHO YCTaHOBICHHOM TPYOHL. st BTOpoli apbl 60KOBBIX
perepoB MO BeNMYMHAM U3 TaOJHL BRIOHPAIOT 3Ha4YeHMs yrioB. ['opu3oHTanIbHBINA
yroil OTKJIAAbIBAl0 OT HAIpaBICHHUSA U II0 BEPTHKAIBHOMY KpYIy YyCTaHABJIHMBAarO
OTCYET, COOTBETCTBYIOIIUK yriay HawkioHa. Ha mepecedyeHuyr BH3HpHOrO Jyda
TAXEOMETP CO CTEHKOM BBIPaOOTKM 3akpemsitorT penep. Ilo yrmam ompenensto
IOJIOXKEHHE pernepa. AHAJIOTUYHBIE AEHCTBH BBITONHAIOTCS IIPH BTOPOM IIOJI0XKECHUN
BEPTHKAJIBHOTO Kpyra W m3 HHUX OepyT cpensee. [l KOHTPOJsS B IUIOCKOCTH
M3MepseTcs YroJl, Ul Yero MeXay 3aKpeIUIeHHBIMHU PerepaMy HaTAIWBAeTCsl TOHKHM
LIHYP.

C omHO# CTAHLUY TEOI0JUTA 331a10T OOKOBBIE penephl Yepe3 UHTEPBAJIBI OT 5 JI0
40M. UYToOb Bce OOKOBBIE pemepsl OBLIM PacHoOIOXeHb B OJHOH HaKIOHHOH
IJIOCKOCTH, HEOOXOUMO YYUTHIBATh IIONPAaBKU 33 Pa3HOCTH BBICOT HHCTPYMEHTA.
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Leica TS02plus R500 5" — 3T0 MHCTPYMEHT cpeHel TOUHOCTH, NpeHa3HaYCHHbIN
IS pELIEHHS TOBCEAHEBHBIX MHXXEGHEPHO-TEOJE3MYECKHX 3a]a4 B II0Je U Ha
CTPOUTENBHON IIOINAAKE.

Taxeometp Leica TS02plus oTnu4HO MoOmoMaeT AT KagacTPOBBIX CBEMOK, JJIA
peILeH s 33/1a4 JIECHOTO U CEJILCKOT0 XO35ICTBa, sl Fe0Je3U4eCKIX B CTPOUTETBHBIX
TeXHUYEeCKUX paboT, 1A pa3OMBKY U BEIHOCA B HATYPY, A7 TaHAMAPTHBIX, 3EMIISHbBIX
1 JIOPOXXKHBIX paboT.

3.3 Cxema 3aJaHHM HANPAaBJIeHHs cI0cO00M 0OKOBBLIX penepoB

Pucynok 15-Cxema 3ajaHusi 60KOBBIMH penepamMu
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4 AKTYaJIbHOCTh NPHMeHsIEMbIX IPHOOPOB U HHCTPYMEHTOB

Taxeometp Leica TS02plus oTin4HO nmomouaeT s KaAaCTPOBBIX CHEMOK, I
pELLIEHHs 38]1a4 JIECHOTO U CENBCKOTO XO3SHCTBA, IS T€0AE3NIECKUX 1 CTPOUTENIBHBIX
TeXHUYECKMX paboT, Ui pa3GUBKH U BEIHOCA B HATYPY, /I NTAaHAMA(THEIX, 36MIISTHBIX
H JIOPOXKHBIX paboT.

Leica TSO02plus R500 5" ocHameH MOIIHBIM TIAKETOM BCTPOEHHOIO
nporpammHoro obecriedenns Leica FlexField Plus, xoropeiii Bkmouaer B cebst
6a30BBIii HabOp MOMYJEH, a TakKe MOXeT OBITh [ONOJHEH CHelHaNbHBIMU
TIPUJIOKEHHAMHE 1S pELIeHHs] KOHKPETHBIX 3aJa4. B cTaHaapTHBIM Habop mporpaMm
BXOJAT ChEMKA, pa30MBKa W BBIHOC B HATypy, KOCBCHHbIE M3MEPEHUSI HEJOCTYITHBIX
PACCTOSHHMI M BBICOT, ONpelelieHHe ILIOMANM ¥ BBICOT, 3a1a4d KOOPAMHATHOH
reOMEeTpHH.

Taxeomerp Leica TS02plus R500 5" ocHammeH (upMEHHOH MPOCBETIEHHOH
ONTHKOH C TPHALATHKPATHBIM YBelWdeHWeM, Onarojaps ueMmy obecrevuBaeTcs
OTIMYHAg BHIAMMOCTE OTpa)kaTels NMpH Joboi morone. B 3Toil cepun TaxeoMeTpoB
NPUMEHSETCS  yCOBEPLICHCTBOBaHHBIN JankHoMep EDM, KoTopbiif MO3BOJIAET
paboTaTh Ge3 NpHMeHEHWs NPU3MBI Ha paccTosHuM o 500 MeTpoB C nUHEHHOH
TOYHOCTHIO 2,0 MM + 2 ppMm.

TIpy HCIOJB30BAHUK CTaHIAPTHOTO OTpaxarens NAIBHOCTh M3MepeHmi Leica
TS02plus R500 5" moxer mocturars 3500 MeTpoB mpu ToOUHOCTH 1,5MM + 2ppm.
BeTpoeHHas MamsTh I03BOJsAET XpaHUTh 10 24000 m3MmepeHHBIX Touek wimm 13500
HU3MEPEHUH.

Taxeomerp cepur Leica TS02 ocHaineH GOJNBIIMM KOHTPACTHBIM YEPHO-OENBIM
IWCIUIeeM H SPrOHOMUYHOW OyKBeHHO-LM(poBOH KiaaBHaTypod. OmNUHOHAIBHO
BO3MO>KHA YCTAHOBKA JJOMOIHHTENBHOM KIaBUATypPhI 1T Gonee y106HOH paboThl py
mepexojie ¢ Kpyra-npaBo Ha Kpyr-neBo. Jlns ynao6cTBa paGoThl HpH IJIOXOM
OCBEIICHWH HMeEeTCsl BCTPOEHHas TMOJACBETKa KJIaBHAaTyphl M CETKH HHUTEH.
VIHTEHCUBHOCTH IOACBETKM MOXET H3MEHAThCS BpPY4HYIO, Onarojaps 4eMy BCerna
MOJXHO T006paTh Hanboee KOMOOPTHBIM 11 I71a3 pexuM. BCTpoeHHBIi Jla3epHBIH
OTBEC IIOMOXKET OBICTPO YCTAHOBUTH UHCTPYMEHT Ha TOYKE CHEMKH.

Taxeomerp Leica TS02plus R500 5" ¢yHKnmoHupyeT Ha 0ase NPUBBIYHON
oneparmonHoii cuctemsl Windows CE 5.0, 61aroaaps yemy paboTars ¢ HUIM CMOXET
KaK Ipo¢eCcCHOHAI, TaK ¥ HAaYNHAIOLIHM 110JI630BaTENb.

Teomonmur 2T30I1 NOBTOPUTENBHBIN IUKAJIOBBIA TEOJHOIHUT C OJIHOCTOPOHHEMN
OTCUeTHOM cucTeMoi . Ero spurtensHas TpyOa naéT mpsMoe M300pakeHHe M UMeeT
ONTHUYECKHI BHM3HD JJIS NPEIBAPUTEIFHOTO HaBeAEHHs Ha IpeaMmer. DOKyCHpOBKa
3pUTENILHOM  TPYOBl  OCYIIECTBSETCS  BpAllEHMEM  BHHTA  KPEMalbephl:
YCTaHOBJICHHBIH Ha TpyOe WAIMHAPUYECKHI YPOBEHb C IOCTMPOBOYHBIM BUHTOM. OCh
BpAlliEHMs] TEONOIUTA IPUBOAUTCS B OTBECHOE MOJIOKEHHE MOJbEMHBIMU BUHTaMH C
HOMOIIBIO LIJIMHAPUYECKOr0 YPOBHSA TP TOPHU3OHTAIEHOM Kpyre. YpoBeHb
PacToyioKeH MapajuIeNbHO KOJUIMMAIMOHHOM IIOCKOCTH TpyOBI M 3aMeHseT
OTCYTCTBYIOIIMI B IPHOOPE YPOBEHb BEPTUKAIBHOTO KPYyTa.
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Pucynok 16-Taxeometp TCO02

BMmecTe ¢ TpyOoii CKperyieHbl BepTHKAJIBHBIA KPYr M OTCYETHBIH MHKPOCKOI, B
T0JIe 3peHHUs KOTOPOTrO C MOMOIIBIO ONTHIECKOH CHCTeMBI IepeaéTcs n300paxeHue
OTCUETHBIX INKaa oboux KpyroB. JInsg ocBelleHWs IIKal CIYXHT 3epKajo.
3akpenuTeNIbHBIM BUHTOM TPYOYy GUKCUPYIOT B 33JJaHHOM IT0JIOXKECHUH, 8 HABOAAIINM
BHHTOM MeEIJIEHHO BpaIaloT B BEPTUKAJIBHOH IIIOCKOCTH JO TOYHOTO COBMEIICHUU
IEHTPa CEeTKX HUTEH ¢ BU3UPHOM 11e1b10. | OpU30OHTaNBHBINA KPYT U aluAaaHas 1acThb
MOTYT BpAlllaThCA COBMECTHO M pPa3lelbHO, YTO OOECNEYHMBAETCS HABOIALIMMU
BUHTaMHU JuMba ¥ anuaaabl. Pe3snboBas 4acTh BUHTA 3aIlMIeHa BTyJIkoi. OCHOBaHuUE
TEOJI0JINTA, C KOTOPBIM CKpEIlIeHa ITOICTaBKa, CIIY)KUT OXHOBPEMEHHO JTHOM (QyTisapa
npubopa. BepTukansHas och IIpubopa mojas, a OCHOBaHHUE B IIEHTPE MMeeT BUHTOBOE
OTBEPCTHE. DTO TMO3BOISET LEHTPHUPOBATh TEOJOJMT HaJ, BEPIIMHONW H3MEPSIEMOro
yIJa ¢ IOMOIIBIO 3PUTENbHOM TPyObl, YCTaHABIMBAEMOH BEPTUKAIBLHO OOBEKTHBOM
BHU3. 3akpervieHHe MpuOopa Ha TOJNOBKE INTaTHBA OCYIIECTBISACTCS OCHOBHBIM
BMHTOM, BBHHYHBAaeMBIM B OTBepcTHe OcHOBaHMs. IIpy IepeBo3e TEOHONIHUTA 3TO
OTBEPCTHE 3aKpbIBaeTCs KpBILKOH. Teomonut yKOMIUIEKTOBBIBACTCS OPHUEHTHUP-
0ycCoJblo, YCTaHABIMBAEMOM B IIOCAJOYHBIH [1a3 Ha BEPTUKAIBHOM KpyTe.

Pucynok 17-Teomonut 2T30I1
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3AK/IIOYEHHE

B cBoeli qumoMHoM paGore s ocBellana TeMy «3aJaHue HalpaBIeHUS T'OPHOM
BEIpaboTKM MecTopoxaeHus JKapOymax». 3a Bpems, 4To ObUla Ha NPOU3BOJICTBE
HAYYMIIACh OCYLIECTBISATH TE€OMETPUYECKME H3MEPEHMs M BBIYHCICHUS s
oTobpaXkeHus UX rpaduueckoro U300pakeHus Ha IJIaHaX M paspesax.

PaccMaTpuBajia IOJHOCTBIO MECTOPOXIEHHE, €ro IapaMeTpbl U TeOJIOTHIO,
IPOMU3BOIUTEIHHOCTS M MOIIHOCTh IpPEANPHATHs. BEIMOnHEHHe NaHHOTO 3aJaHUf,
CBSI3aHO HA OCHOBE TECHOM CBS3M C TEXHOJOTHEH TOPHBIX PaboT, BBIIIOJIHEHHEM
TpeGoBaHMl K HMCIOJB30BAHHIO TOYHBIX CBEMOK M JpPYrHX paboT, MpaBHIBHOMY
nox6opy IPUMEHSEMBIX IPHOOPOB M MHCTPYMEHTOB, X IIOBEPKH M MCIIPaBHOCTH. B
JJaHHOM paboTe, Bce W3MEPEHHS M BBIYMCIEHUS IIPOM3BEIECHBI MOCHIE TINATEBHBIX
CBEMOK M pacyeToB.

CuyMrtaro, 4TO JAaHHBEIE IMOJNydeHHbIE 3a BpeMs YyueObl B YHHBEPCUTETE
IIPUTOJIATUCH JJIS 3aKpeTICHUs] MaTeprala Ha IIPaKTHKE.
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