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MAPKIIENMIEPCKU TEOMOHUTOPVHT
ITPMBOPTOBBIX MACCUBOB I'lTYBOKIX KAPBEPOB

C.B. Typc6exos, ©.K. Huzamemounos

PaccmaTpuriBaeTcA MapKLWengepckuii reoOMOHUTOPYHE Kak KONMYeCcTBEHHan oleHKa aedopmauuii otkoca. Mpeg-
CTaBJIeHbl JaHHbIE MO BbISBEHMIO XapaKTepa HauasLlwencsa gebopmMaumm 1 MPorHo3 yCTpaHeHWsi MPUUKH, Bbi3bl-

BalOLLMX PA3BUTME OMACHbIX AedopmaLii.

Kntouesble criosa: MapKLIENAEPCKNI FEOMOHUTOPVIHT; MPMOOPTOBbIE MAaCCMBbI FTOPHbBIX MOPOA.

B Hacrosiiee Bpemst kapbepbl OTAEIbHBIX MEC-
TOPOKACHUN TI0JIE3HBIX HcKomaeMbix KazaxcraHa
JIOCTHUIIIM 3HAUYUTENIbHOIN TyOuHBI pa3paOOTKH: CBBI-
me 300 m — Kawapckuit u Axuanii-Criacckuii, CBBITIIE
400 m — Koynpaackuii u HuxonmaeBckuii, cBblIIe
500 m — CokonoBckuii u CapOaiickuii (pucyHok 1).
Pa3paboTkoil ATHX KapbepoB 3aHUMAIOTCS TaKHE
KPYITHBIE TOPHOAOOBIBAIOIIME TPENNPUATHS, KaK
AO “CCI'TIO” u TOO “Kopmopauus Kazaxmbic”.
B a1HX ycnoBusx 0co00 OCTpO BCTaeT mpobiema
obecriedeHus] ¥ KOHTPOJISI YCTOWYHMBOCTH OTKOCOB
yctynioB u OoptoB. Ee pemienne obecrieunBaeTcs
KOMIUIEKCHBIMU HCCJIEJOBAaHUSMHU COCTOSIHUS HpH-
OOpPTOBBIX MacCHBOB TOPHBIX MOPOJI, BKITFOUAIOIINX
W3y4YEeHUE: TOPHO-TEOJIOTUYECKUX, THIPOTeONIOrH-

YeCKUX W TOPHO-TEXHUYECKUX YCIOBHH pa3padoT-
KH; (PUBMKO-MEXaHUYECKUX CBOWMCTB TOPHBIX MTOPOJ
U PyZ; CTPYKTYPHBIX OCOOCHHOCTEN MaccuBa (TEKTO-
HUYECKUX HapyLIeHUH, TPELUIMHOBATOCTH U CJIOUC-
TOCTH TIOPON); YCJIOBHH YCTOWYMBOCTH OTKOCOB
YCTYHOB U OOPTOB C MCHOJIB30BAHUEM CYIIECTBYIO-
LIMX METOJIOB pacdera; TEXHOJOTMYECKUX CXeM 3a-
OTKOCKH OTKOCOB YCTYIIOB Ha IPOEKTHBIX KOHTYPaX;
CMOCOO0B HHCTPYMEHTAIIBHOTO KOHTPOJISI COCTOSIHUS
IPUOOPTOBBIX MACCHBOB Ha MPOEKTHBIX KOHTYpax.

[Tpu 3TOM 0c000€ BHIMAHHE JAOHKHO YACTATh-
CSl CO3/IaHHMIO I'€OMEXaHMYECKOTO MOHMTOPHMHIA 3a
COCTOSTHHEM KapbEPHBIX OTKOCOB.

[Ipouecc opraHu3anyii MapKIIEHIEPCKOTO reo-
MOHHMTOPHHIA IPHOOPTOBBIX MACCHBOB ITyOOKHX Ka-
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Pucynok 1 — O6mmwmii Bua Kauapckoro kapbepa

PBEPOB BKITIOYACT: BEIOOD IMTOTCHIIHAIBHO HEYCTOWIH-
BBIX U HEYCTOMUYMBBHIX YYacCTKOB Ha OCHOBE aHAIM3a
HWH)KEHEPHO-TEONIOTUUECKUX M TOPHO-TEXHUYECKHUX
yCIIOBHH Pa3pabOTKH IS 3aKIaIKH PETepoB IPO-
(UIBHBIX JIMHUH; pa3paboTKa MpoeKTa HabIoiaTesb-
HBIX CTAaHIMH 3a JedopMallsiMH OTKOCOB OOpTOB
KapbepoB, YUUTHIBAIOMIECTO 3HAYUTEIBHYIO TITyOHHY
Kapbepa; ITEPeHEeCCHHE IPOEKTa HaOIIOAATeIbHBIX
CTaHUMHA B HAaTypy M 3aKJaJika PEnepoB; NPHUBS3Ka
OIOPHBIX perepoB (onpeneneHue koopauHar X, Y, 7)
K OMmmKaIiM MyHKTaM MapKIIeHIepCKON OMOpHOH
Te0/Ie3UUECKOI CeTH; ONpe/ieleHUE MOIOKEHUS! KOH-
TPOJIBHBIX ITyHKTOB MPOQIIEHBIX JIMHUMN; OIpenerne-
HHE TTOJIOKEHUS HAOMIONATEIIBHBIX OMIOPHBIX ITYHKTOB
CO3/1aBa€MOM CHUCTEMbI; CUCTEMATUUECKHI KOHTPOJIb
32 HEU3MEHHOCTBIO TIOJIOKEHU HaOII0AaTeIbHbIX
OTIOPHBIX MYHKTOB C TTOMOIIBIO MPUEMHHUKOB — TJIO-
0aJIbHBIX CITyTHUKOBBIX CUCTEM; HHCTPYMEHTAIIbHBIC
H3MEpEHHsI 10 perepaM IpoQIIbHBIX JIMHUH HaOr0-
JIATeITbHOM CTaHIK; 00paboTKa pe3ylIbTaToB HH-
CTPYMCHTAJILHBIX HAOMIONCHUH U UX aHAJIN3.

[Tpm 5TOM Ha KaXk0i HAOIFOIATEILHOM CTAaHIIMN
BBITIOJTHSIOTCS CTCAYIONIHE BUIBI paboT: ompesene-
HHE BEJIMYMH CIBIDKCHHUN PErepoB HaOIoaaTeIbHON
CTaHUMM B TOPU3OHTAJILHON M BEPTHKAJIBHOH ILI0C-
KOCTSIX I10 pe3yJibTaraM HHCTPYMEHTAJIbHbBIX U3Mepe-
HUi1; 3aMephbl IMUPUHBI U MTPOTSHKEHHOCTH TPEIIUH Ha
36MHOM MOBEPXHOCTU U OepMax YCTYNOB; ChEMKH,
B pe3yibrare KOTOPBHIX IPOM3BOIUTCS IIONOJHEHUE
IUIAaHOB M Pa3pe30B TOPHBIX PAabOT Ha KXIYIO JaTy
HaOMIOJCHUH € yKa3aHHEM BPEMEHM HpPOU3BOACTBA
OTHENBHBIX OMEPAIid TOPHBIX pPabOT (MAacCOBBIX
B3PBIBOB, BCKPBIIIHBIX Pa00OT M TOMY HO00HOE).

Cpoxu TpoBeCHHS TTOBTOPHBIX HAOIIONCHUN
YCTaHABIMBAKOTCS B 3aBUCHMOCTH OT Pa3BHTHUS
MpoIecca CIBUKCHUS.

ITocie 3akmagky HAOIIOIATCIPHON CTAHIIUN H3-
MEpEeHHUs NpoBoaITCs exeMecsdHo. [locie 3—4 ce-
puii HaOTIOAEHUH M YCTaHOBJICHUSI CKOPOCTH CMe-
MIEHUsT TPUOOPTOBOTO MAacCHBa TEPUOIUIHOCTD
yTouHsieTcsl. Ecii ckopocTh CMEIEHUS pErepoB He
MpEeBbIIIaeT 1 MM/CYT. M 3aTyXaeT BO BPEMEHH, WH-
TEpBaJIbl BpDEMEHU MEXKIy CEpUsMHU U3MEPEHUI MO-
TyT OBITh yBeNW4eHBI 10 3—4 u Ooyee MecsieB, HO
He pexe -2 pa3 B rog.

Ecnu crkopocTh cMeleHns pernepoB NOCTOSHHA
u cocraiset 0,5-1,0 MM/CyT., HAOIIONECHUS TPOBO-
JISITCSI, COOTBETCTBEHHO, OJIMH Pa3 B JIBa MECSIIa HITH
exeMecsyHo. [Ipu akTHBH3aMyU Tporecca CABHKe-
HUS MHTEPBAJIBI MKy CEpUsSIMU HAOIIOIEHUI COK-
palarTCs 0 HECKOIBKUX HEeJesb U JaXKe THEH.

[Ipu HaOmomeHWsIX 32 aKTUBHBIMU OIIOJI3HE-
BBIMHU SIBJICHUSIMH CO CKOPOCTHBIMH CMEIICHHUSIMHU
MaccuBa 10 MM/cyT. U Oojee, cepurd WHCTPYMCH-
TaJbHBIX U3MEPEHUI MPOBOJATCS exeqHeBHO. Ec-
JI1 CKOPOCTh CMEIICHHSI PEIEepPOB YBEIUYHBACTCSI
BO BPEMEHH, TO JUIS YCTAHOBJICHUS KPUTHUCCKUX
CKOpOCTEH CMENICHUH, MPEIIESCTBYIONINX CPBIBY
OTIOJI3HEH, WHTEPBAJIbI BPEMEHHU MEXKJy CEpUSIMHU
HAOJIOJICHUI COKPAIIAOTCS 10 HECKOJIbKUX YacoB,
B OTJICIIBHBIX CITyYasiX YCTaHABIUBAIOTCS aBTOMATH-
YECKHE CUTHAIM3ATOPhl CKOPOCTH Je(hopMaIiui.

[IpoBeneHne MapKIIEHIEPCKOTO TE€OMOHHUTO-
pUHTa TO3BOJSIET JaTh KOJMUYECTBEHHYIO OIICHKY
nedopmanuii 0TKOCa U B KOMILJIEKCE C HHXKEHep-
HO-T€OJIOTHYECKUMH M THIPOr€OIOTHICCKIUMHU HC-
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CIICIOBAHUSIMM TIOMOTACT BBISIBUTH XapakTep Ha-
yapIielcss aedopmanuy, 4TO JaeT BO3MOXKHOCTh
ClIeNaTh MPOTHO3BI OTHOCHTENHHO €€ Pa3BUTHS BO
BPEMEHH W TIPOCTPAHCTBE, HAMETHTH MEPOIPHSITHUS
[0 YCTPAaHEHUIO MPHUUYUH, BBI3BIBAIOLIUX pa3BUTUE
omacHbIX nedopmarmii [1].

CremyeT BBIICTUTH CIEAYIOIIHE O0COOCHHOCTH
MPOU3BOJICTBA HHCTPYMEHTAJIBHBIX HAOIIOJCHUIT Ha
DIyOOKHX Kapbepax:

1. I'myOuHa 3aKIaIKK OTIOPHBIX PETIEPOB JIOJIK-
Ha OBITh HIDKE ITyOUHBI IPOMEP3aHUS TPYHTA.

2. BBIOOp MECTOIOIOKEHHSI OTIOPHBIX ITYHKTOB
MIPH WX MEPEeMENICHUN C BEpXHEW OpOBKM BIVTYOb
Kapbepa JODKHO COOTBETCTBOBATh CIEAYIOIINM
IpaBUJIaM: MyHKTBI CIIEAYeT pacrojaratb B OTHO-
CUTEJBHO YCTOMYHMBEIX MECTaxX BHE 30HBI BEICHUS
TOPHBIX PabOT; C HAOMIONACMBIX OMOPHBIX ITyHK-
TOB BBICTABJISIOTCS KOHTPOJIbHBIE MYHKTHI (TOYKH)
C MPaBWILHON FeOMETPHUECKON CEThIO B TPeOyeMO
TOYHOCTBIO, TIO3BOJISIONINE 00ECTICUNTh BHIUMOCTh
Ha MaKCUMAaJIbHOE KOJIMYECTBO PabouuX pernepos.

3. UHCTpyMEHTaNbHBIE M3MEPEHUs BBITIONHS-
IOTCSI C UCTIONIb30BAaHIEM BBICOKOTOUHBIX JICKTPOH-
HBIX TaXEOMETPOB, a TAKXKE C [IOOANbHBIMHU CITyT-
HUKOBBIMH CHCTEMaMH.

4. KoHTpOJBbHBIC TMyHKTHI (TOYKH) U HAOTIOA-
TEJIbHBIE OTIOPHBIE MYHKTHI CO3AI0TCS B BUAE CTOM-
OWKka IS YCTAaHOBKH Ha HeM MpHOOpa, MpeacTaB-
JICHHOTO B BHJIE METAJUINIECKON TPYOBI THAMETPOM
or 10 go 20 cM ¢ IpUBapeHHOM CBEPXy IOPU30H-
TaJbHOM IIJIONIAKOM.

KoHCTpyKITHST OMOPHBIX W PabounX pemepoB,
cnoco0 X 3aKIaKi JOJKHBI 00eceunBarhb: yao0-
CTBO M HOPMAJIbHBIC YCIOBHUS U IPOU3BOICTBA
paboT mpu WHCTPYMEHTATBHBIX H3MEPEHHSAX Ha OT-
Kocax OOpPTOB KapbepoB U OTBAJIOB B TOPU30HTANb-
HOU ¥ BEPTUKAIIBHOH MIOCKOCTSIX; MPOYHYIO CBSI3b
C TPYHTOM, MO3BOJSIOIIYIO NPH BO3HHKHOBCHUHU
CABIXEHUHM M JedopMarmii MaccuBa TOPHBIX MO-
pox mepemeniaTbesi perepam NpPOQHIBHON JIMHUU
COBMECTHO C OTHM IIPOIIECCOM; HETOIBIKHOCTH
HE3aBHCHUMO OT BJIMSHHSI CE30HHOTO MPOMEpP3aHUsS
Y OTTaMBaHUS TPYHTA; HAZECKHYIO COXPAaHHOCTh Ha
BECh MEPUOJ CIIY)KObI HAONIOIATSIIEHOW CTaHIUH
(rapaHTHsl OT BHEIIHUX IMOBPEXKICHUH); MPOCTOTY
KOHCTPYKLUH U JICIIECBU3HY U3TOTOBJICHHUS.

B kadectBe pabodero pemepa cieayeT HCIONb-
30BaTh METAJUIMYECKUI apMaTypHBIH CTEpKEHb, AUa-
metpom 20-30 MM u jumHoO# 1,2—-1,5 M. Apmaryp-
HBIH CcTepKeHb 3a0MBaeTCsl Ha IIyOWHY HE MEHee
0,5-0,8 M B ckaJbHBIX IIOPOZAX, HA BEPXHEH YacCTH
CTEPIKHSI MPOEKTUPYETCS 3aKPEMHUTh CHEIUANbHBII
KOJIIAYOK JIIsI OBICTPOH YCTAaHOBKM Ha HEM IIPH-
3MEHHOTO OTpa)kaTeyst. B pRIXIIBIX (IJIMHUCTHIX) MO~

poaax TyOWHa 3a0KeHHsT pabouuX pernepoB Mpo-
ektupyercs He meHee 1,2—1,5 m.

[Ipemtaraemplii MeTon (pUKCHpOBaHUS OTpa-
xKarens Ha paboueMm perepe B KaKAOH cepuu WH-
CTPYMCHTAIBHBIX HAONIONCHUI TO3BOJHT yCTpa-
HUTH TOTPEITHOCTH IEHTPUPOBAHUS M TOPU3OH-
TUPOBAHUs CTOMKH OTpakaTells KEeCTKOTO OTBeca.
Ha Bcex paboumx penepax Npo(UIbHBIX JMHHUMA
Kapbepa, pacloOKEHHBIX Ha KaXKIOW IUIOIIAIKe
(Gepme) ycTyna, MPOEKTUPYETCSl YCTAaHOBHUTH CTa-
LIMOHAPHBIN NPU3MEHHBIN oTpaxareinb. [Ipemara-
eMas KOHCTPYKIHUSI padouero perepa ¢ MOCTOSHHO
YCTaHOBJICHHBIM OTpa)KaTelIeM, BO3BBIIIAFOIIAMCS
HaJ ypOBHEM Iiomanku Ha Beicoty 0,3-0,5 M, mo-
3BOJISICT MCIIONB30BATh €T0 MPH HHCTPYMEHTATBHBIX
HaAOJIOJICHHSAX, & TAKXKE MPH IMOTyaBTOMATHYECKOM
W aBTOMAaTHYECKOM cucTeMax HaOIoqeHuid. ITo
3HAYUTENGHO YMEHBIIUT 3aTPaThl BPEMEHH B KaK-
JIOi cepur HaOJIIOJICHUH, CBSI3aHHBIE C TIepeMellie-
HUEM HCIOJHUTENS K CIEAYIONIeMY pernepy Ha HU-
JKETISIKAIYI0 OepMYy, TOBBICHT TOYHOCTh H3MEPEHHI
1 0e30macHOCTh HaONomaTeneil, Tak Kak TOCTYII
K HEKOTOPBIM ILIOIIaIKaM YCTYIIOB 3aTPYIHUTEIICH.

HabOnronarensHblii MHCTPYMEHTAIBHBIA CTOJ-
OUMK TpezcTaBisieT co00M MeTaTnYecKuii uinu Oe-
TOHHBIN CTOJO AIMHON OT 2,2 1o 2,5 M, 3a0eTOHU-
poBaHHBIN Ha 1youny 1o 1,0 m. Ha cronbe cBepxy
yCTpanBaeTcss TOPH30HTANbHAS IUIOMIAKa CO CTa-
HOBBIM BHHTOM JIJISl 3aKpEIUICHUSI Ha HEM Tperep-
HOIi TIOICTaBKK NpUOOpa U MPU3MEHHOTO OTpa)kare-
nsi. HiokHsAsS 9acTh cronOuka (TpyObl) B CKBaXKHHE
OeTOHMpPYETCsl, 1ajiee CKBAKMHA 3aIOJIHASTCS IIIa-
KOM U BBEpXy OCTOHHPYETCSl.

B Hacrosmiee Bpems MapKIelaepckue Haoro-
JieHust 3a feopManusiMi O0PTOB, OTKOCOB YCTYIIOB
Ha Kapbepax 3HaUNTENIbHOU TIIyOUHBI BHITOTHSIOTCS
C UCTIONIF30BaHUEM AJIEKTPOHHBIX MPHOOPOB U TPO-
TPaMMHBIX MPOAYKTOB, YTO MO3BOJISIET BHEAPSATH
MIOJTyaBTOMAaTHUYECKYIO U aBTOMAaTHIECKYIO CHCTEMY
HaOmoneHnii (pucyHku 2, 3).

[TomyaBTomMarnyeckast cucreMa HaOMIOICHUN
OCHOBaHA Ha NPOU3BOJICTBE CHCTEMAaTHYCCKUX WH-
CTPYMEHTAIBHBIX MapKIIEHIePCKO-TeOIe3nIeCKUX
HaOMIOeHUH 32 CMEIICHMAMH U JedopMarius-
MH PabouuX perepoB MPOQHUIBHBIX JHHUH C WC-
MOJIb30BaHNEM DJIEKTPOHHOTO Taxeomerpa u GPS-
MIPUEMHUKOB CITy THUKOBOW CHCTEMbI TTO3UIIUOHUPO-
BaHMS M MaTeMaTHYCCKOW 00paboTKe pe3ylbTaToB
HaOJIIONECHU .

ABTOMAaTHYECKasi CUCTeMa HaOOIEH I — aBTO-
MaTHU3UPOBAHHBI MOHUTOPHHI, NPH KOTOPOM HpH-
0Opbl  paboTarOT CaMOCTOSTEITHPHO B ITOCTOSHHOM
peXUMe, TPOU3BOASI U3MEPEHUSI U WHTEPIPETUPYS
pe3ynbTarhl 6€3 yuyacTus desioBeka. Mapkiieiaep-
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Pucynox 2 — I1pou3BOACTBO N3MEPEHHUH ¢ IOMOIIBIO SIEKTPOHHOTO TaXEOMETpa:
a — oTpakaTellb Ha pernepe; 0 — TaXxeoMETp Ha ONOPHOI Touke

CKUH aBTOMAaTH3UPOBAHHBI MOHUTOPHHI COCTOSI-
HUS TPUOOPTOBBIX MACCHBOB 3aKJIIOUAETCS B IIO-
CTOSTHHOM aBTOMAaTHYECKOM pPEXHMME HaOIIONCHUN
32 TPOCTPAHCTBEHHO-BPEMEHHBIMH ITPOIECCAMH,
BO3ZHUKAIOIIMMU B MAacCHBE TOPHBIX MOPOJ, Mare-
MaTH4YeCKOM 00paboTKe pe3yibTaToB HAONIOICHUI
C IEThI0 ONEHKH WX TOYHOCTH, COJCPIKATECIHHOM
aHalu3e U MPOTHO3€ COCTOSHHUSA YCTOMYMBOCTH Ka-
PBEPHBIX OTKOCOB.

B co3naBaemoii cucteme TeOMOHUTOPHUHTA CHC-
TEMaTHYECKUN KOHTPOJIb 32 HEU3MEHHOCTBIO T0JIO-
JKEHUsI HaOITFOATEIIbHBIX OTIOPHBIX W KOHTPOJIBHBIX
IMyHKTOB OYJIET OCYIIECTBIAThCS ¢ momoribio GPS-
MIPUEMHHUKOB B KOMIUIEKTE C DJIEKTPOHHBIM TaXeOMET-
pom dupmer Leica Geosystems cepurt TCR 1201.

[Mpurtun padoter GPS-npreMHHKa OCHOBaH
Ha OTCJICKHMBAHHUU CIIYTHHUKOB, KOTOPBIC BOCXOISAT
HaJl TOPU30HTOM, a TaKke cOope mHPopmanuu oo
HUX MECTOITOJIOKEHNH 1 aHaian3e PRN-komoB kaxao-
rO CIyTHHKA. BbIOOp IpHEMHHUKA 3aBUCUT OT KOH-
KpPETHBIX TpeOOBaHUN MPOEKTa, IOTOMY BHHMaHHUE
oOparaercs JIMIIb Ha OOIIUE XapaKTePUCTHKH [2].

Jns xopotkux 6a3 mmHOM 710 30 KM MOXKHO
HCIOJIb30BaTh OIHOYACTOTHBIE TPUEMHHUKH, TaK KaK
BIMSIHME HOHOC(EepHOH pedpakiuyd B 3HAYUTEIb-
HOM Mepe MCKIII0YAeTCsl MCIOJIb30BaHUEM pPa3HOC-
Teil (a3oBbIX M3MEPEHHH MEXIY MyHKTaMHU 0a3bl.
BaxHoil XapakTEpUCTUKON MNPUEMHHKA SBISETCA
CKOpOCTh cOopa MaHHBIX. [lpyroil BakHOW Xapak-
TEPUCTUKON TPU BHIOOpPE MPUEMHHMKA CUMTAIOT €ro

Pucynox 3 — IlponsBoactBo n3mepenuit ¢ momoripio GPS: a — Ha omopHOM TyHKTE; 6 — Ha pabodyeM pernepe
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CMOCOOHOCTH BBIOOpa MUpPUHBI monockl. [llupuHa
MOJIOCHI JIOJDKHA OBITH JIOCTATOYHO OOJBINOHN, Y4TO-
OBI MPETOTBPATUTH IMOTEPIO CHTHAJIA, HO JOCTATOY-
HO Y3KOH, 4TOOBI 0OECIICUUTh BBICOKOE 3HAYCHUE
OTHOUIEHUS “CUTHAJ — IIyM .

CucrteMa MOHHUTOPHHIAa TI'C€OMEXaHHYECKOTO
COCTOSIHUSI NMPUOOPTOBBIX W OTBaJbHBIX MAaCCHBOB
Cap0balickoro MeCTOpOXKICHHUS OCHOBaHa Ha UH-
CTPYMEHTAJIBHBIX MAapKIIEHIePCKO-TEONC3HUCCKUX
HaAOJTFOJICHUAX 33 CMCEHICHHSIMU | Je(hopMaIusmMu
pernepoB HaOMIOAATENBHBIX CTAHIIMH C UCTIOIB30Ba-
HHUEM 3JICKTPOHHOT'O TaXeoMeTpa, KOTOpbIe He0OXO0-
JIMMO TIPOBOJIUTHh HE PEXke JBYX pa3 B IO B COOT-
BETCTBHUH C TpeOOBaHUAMH HCTPYKIIH.

ITonokeHrne OMOPHBIX PENEpPOB B CO3JAHHOU
cUCTeMe HAaOIIOJICHUI ompeiersieTcs JIMHEHHO-
YIJIOBBIMHU 3aC€YKAMH OT MYHKTOB OIIOPHOW MapK-
meiaepckoil reone3ndeckord cetu. Bee usmepe-
HUS IEKTpOHHBIM TaxeomerpoMm Leica TCR 1201
JUTS TIOBBIIIICHUSI TOYHOCTH U UCKITFOUCHHS TPyOBIX
ONMIMOOK TPOCKTUPYETCS BBITIOIHSTE MIECTHIO MTPHE-
Mamu. [lpuemM H3MepeHHs BKIIOYAeT OIHO HaBe-
JICHHE Ha OTpakarejb, IIPH KOTOPOM OepeTcs He-
CKOJIBKO OTCueToB Mo muppoBomy Tabdmo (2-3).
3a OKOHUATEIbHBIN Pe3yNIbTaT MPUHUMAETCS Cpell-
HEB3BEIICHHOE 3HAuCHWE W3MEpPEHHUH, MPH HTOM
pasHUIla MEXY OTAEIbHBIMH OTCUETAMH HE JIOJIK-
Ha MPEBBIIATh £2 MM.

[TonoxeHne KOHTPOJIBHBIX MYHKTOB U CBSI3YIO-
IIMX PernepoB MPOQPHIBHBIX JMHUH MPOEKTUPYET-
Csl ONpPENeNATh JMHEHHO-YITIOBBIMU 3aceYKaMH OT
OTIOPHBIX PEIIEPOB CO3JJAHHOMN CHCTEMBI.

HavanbHbie HaONIONEHUS HA CTAHIUU 3aKITIO-
YarTCS B U3MEPECHUAX PACCTOSHUA MEXKIY perepa-
MU TPOGWIBHBIX JTUHUNA M BEIUYUHBI OTKIOHCHHS
pErnepoB OT CTBOpA JIMHUH, a TAKXKE B OMpPENIEICHUN
MTAHOBO-BBICOTHOTO MOJIOKEHHUS PA00UYHX PETEPOB.
HauanbHble HAOIIOCHHUS COCTOST U3 JIByX HE3aBH-
CHUMBIX CEPUI U3MEPEHUN C UHTEPBAJIOM 3—5 THEI.

B kaxoii cepur HaOIIOICHUN BCE M3MEPECHUS
JIOJDKHBI BBITTOJTHATHCS JIBXKIBI (B IPSIMOM U 00par-
HOM HaTpaBJICHHUSX).

C momotpto 3IeKTpOHHOTO TaxeomeTpa Leica
TCR 1201 MoryT ObITh OIIpe/IeNICHBI BCE HEOOXOTH-
MBbIC JIaHHBIC: PACCTOSIHUSI MEXIY periepami, Tpe-
BBIIIICHUSI M KOOPJUHATHI PETNePOB HAOJIOAATE b~
HBIX CTAaHIUH.

Bce u3MepeHUs: 2JMEKTPOHHBIM TaXxeOMETPOM
JUISL OTIPENETICHUS] TIOJOXKEHHsI pabovMX pEerepoB
MIPOCKTUPYETCS BBHIIOIHSITH TpeMs ipuemMamu. [Ipu-
€M M3MEpPEHUs BKIIOUAST OJIHO HaBeJICHHE Ha OTpa-
JKaTesib, IPU KOTOPOM OepeTcsi HECKOJIBKO OTCYETOB
mo mudpoBomy Tabdno (2-3). 3a OKOHYATEIBHBIN
pe3yNbTaT IPUHUMACTCS CpellHee 3HAaUCHUE U3Mepe-

HI/IFI, Ipy 3TOM pa3HULla MEKAY OTACIIbHBIMU OTCHE-
TaMU HE JJOJDKHA MPEBBILIATh £2 MM.

st BBeleHMsI TIOTIPABOK Ha Ka)KJOM CTOSIHKE
U3MEpSIOTCA aTMoc(epHoe JaBlieHHe U TeMIlepaTy-
pa ¢ TouHOCThIO 10 1 MM pT. cT. 1 10 =1 °C coor-
BETCTBEHHO.

[IpumeneHue »MeKTPOHHOTO TaxeoMeTpa Leica
TCR 1201 3HaunTENBHO COKpAILlAeT BpEMs Ha MPOU3-
BOJZICTBO TOJICBBIX Pa0OT ¥ TIOBBIIIAET NX TOYHOCTB.

Tak Kak TpU HMHCTPYMEHTAJbHBIX HaOIO/IC-
HUSX KOHEYHBIE PE3YJIbTaThl HECYT B ce0e psif CIly-
JalHBIX W CHUCTEMATHYECKUX ONIMOOK, TO IS X
HUCKIIIOYCHU WM YMEHBUICHUA IMPOCKTOM IIpEJjia-
raercs MeToJuKa HaOIIONeHHUH, cocTosImas U3 psi-
Jla TIOCJIEIOBATENIFHO BEIOMHICMBIX PadOT M COO-
JIONICHUST OTIPEJICJICHHBIX YCJIOBUH: 3aKperuieHue
oTpaXkaTeneil Ha KECTKHX OTBecax, KOTOpbIe yCTa-
HaBJIMBAIOTCSA M LEHTPUPYIOTCS HaJ pernepamu Io
CTBOPY NPOGWILHON JTMHUM; TIOJIOKEHUE OMOPHBIX
penepoB B CO3JaHHON cucTeMe HaOIoAeHu Heo0-
XOIUMO ONPEAETATh JMHEHHO-YIIIOBBIMU 3aceuKa-
MU OT TIYHKTOB OIMOPHON MapKIIeHIepcKon reoje-
3MYECKON CETH; MaKCUMAJIbHOE yJaJIeHHue pabounx
perepoB OT HAONIONATENBHBIX OIOPHBIX ITYHKTOB
JIOKHO OBITH He Oomee 1075 m; oOs3arenbHOE HU3-
MepeHue aTMOC(HEPHOro JaBJIEHUsS] C TOUHOCTBIO JI0
1 MM pT. CT. U TeMIepaTypbl BO3/1yXa ¢ TOUHOCTBIO
po 1 °C; cucremaruueckuil KOHTPOJIb IIOJI0XKEHUS
OTIOPHBIX U CBA3YIOIIUX PENepoB, HAOMIONATETbHBIX
OIOPHBIX U KOHTPOJIBHBIX MYHKTOB B KXKAOH CEpUH
HAOJTFOJICHHI; TIPH 3HAYUTEIBHOMW JUTHHE TIPOQPHIIh-
HBIX JIUHUI, a TaKKe B Clydyae MOTEpU BUAUMOCTH
perepoB HIDKENEKAIUX YCTYIOB, HNPOEKTHPYETCs
pa3fenuTh JIMHUIO Ha OTJENbHbIE CEKLHUU CBA3YIO-
IMUMH penepaMy; MpH pa3feleHUH NPOpUIBLHON
JIMHUU CBA3YIOLUIMMHU periepaMy Ha CEKIUH, CheMKa
KpailHUX pabodnX pernepoB KaXIOH CEKIMH JOJIK-
Ha BBIIIOJHATHCA C 065{33T6J'H>HI>IM KOHTPOJIEM OT
MOCIIEIYIOIIETO CBSI3YIOLIEro pernepa.

®dopmupoBanue 0a3bl JaHHBIX H3MEPEHUH
B DIIEKTPOHHOM BHJIE CYIIECTBEHHO COKpaIlaeT Ka-
MepalbHYI0 00paboTKy pe3yJabTaToB U3MEPCHUI.

Cucremaruueckuii KOHTPOJIb B T'€OMOHHUTO-
pUHIE 3a HEM3MEHHOCTBIO TOJIOKECHHs HaOIona-
TEJbHBIX OMOPHBIX U KOHTPOJIBHBIX IMyHKTOB OyneT
OCYIIECTBIAThCS ¢ ToMoribio GPS-mpuemHmKOB
B KOMIUIEKTE C DJIEKTPOHHBIM TaxeomeTpom. HeoO-
XOIIMMOCTb KOHTPOJIBHOTO TMepeornpeeNeHust mo-
JIOKEHHS ITYHKTOB BBI3BaHA TEM, YTO HAOIIOHATEIh-
HBIC OIOPHBIC W KOHTPOJIBHBIC NYHKTBI HAXOOATCA
B 30HE BO3MOXKHBIX A€(POPMALUil U CABHIKEHHS.

[Iponecc npon3BoaCcTBa MapKIIEHIepCKUX HA0-
JIFOZICHUI 32 COCTOSTHHEM MPHUOOPTOBBIX MAaCCHBOB
TpeOyeT 3HAYUTENbHBIX 3aTpaT BPEMEHHU Ha U3Mepe-
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Tabnuma 1 — XapakTepucTHKa KapbepoB, BEAYIINX T€OMEXaHNIECKUI MOHUTOPHHT 332 COCTOSIHUEM OOPTOB

Kapbep Toy6una, M HKOH-BO CTaHLU / 3 Ton nauana

PODUIBHBIX JIMHUIA HaOFOCHUI
Huxonaesckuii, AO “Kopnopanus Kazaxmeic” 420 4/8 1998
Koynpanckuii, AO “Kopnoparms Kazaxmeic” 450 5/6 1980
Capoaiickuii, AO “CCI'TIO” 510 6/6 2008
Coxomnosckwuii, AO “CCI'TIO” 520 3/6 2008
Kauapckwuii, AO “CCI'TIO” 300 4/5 2008
[y6apxonsckmii, AO “Illybapkomns xomup” 250 3/6 2000

HUS M JUTUTEIBHOTO BPEMEHU HA UX KaMEpallbHYIO
00paboTKy M3-3a OOJIBIIOrO 00beMa JJaHHBIX. B cBs-
31 C 3TUM BCTaeT BONPOC 00 aBTOMATU3ALUK MapK-
IeIepcKuX HaOMIOICHUI Ha Kapbepax, B KOTOPBIX
yJacTHe YeJIOBEKa CBEICHO K MUHUMYMY.

B HUJACAIIBHBIX YCIIOBUAX aBTOMAaTU4€CKas CUC-
TeMa HaONIONEHHS YCTAHABIUBACTCS HAa BEpXHEU
OpoBKe ycCTOHYMBOTO, HEe nedopMupyeMoro Gopra
Kapbepa, 4ToObl TapaHTUPOBATh CTAOMIBLHOCThH Ha-
OJIFOIATENILHOTO OMOPHOIO IMyHKTA. J[JIsI 2MeKTpOoH-
HOTO TaxeoMeTpa HEeOoOXOIUM TakXke, 0 KpanHen
Mepe, OIUH YCTOWYMBBIA OpPUEHTUPHBIN IIyHKT.
Ho Ha mpaxTuke He BCerna UMEETCsl Takask BOZMOXK-
HOCTh. OTIOPHBIA ITyHKT MOXKET OBITH PaCIOIIOKEH
Ha HEYCTOWYMBOM OOpPTY Kapbepa B 30HE BO3MOX-
HBIX JedopMmanuii, 4T0 BBI3BIBACT HEOOXOIMMOCTH
KOHTPOJIMPOBATh YCTOHYMBOCTH ATOTO HAOIIOIA-
TEJIFHOTO OTIOPHOTO ITyHKTA.

CymiecTByeT ABa METOJa KOHTPOJISI OTIOPHOTO
ITyHKTA: ITyTE€M BBIYUCICHUSI OOpPATHOHM 3aCEUKH IO
OPHEHTHPHBIM ITyHKTaM CHUCTEMBI M TPU ITOMOIIH
HCIIOJIb30BaHU IMMPUEMHUKOB CHyTHI/IKOBOI‘/‘I CHUCTC-
MBI TO3ULIMOHUPOBaHU [2].

IlepBBIii METON KOHTPOJIA NIPHUMEHSETCS IPHU
HeOOJIBIION ITyOrHE Kapbepa M yCTaHOBKE OTIOPHO-
0 IMyHKTa Ha BEpXHEH OpoBKe O0opTa Kapbepa.

IIpennaraemplii METOI 3aBUCUT OT XOpOLIEH
TCOMCTPUU OPUCHTUPHBIX MYHKTOB, KOJIMYECTBO KO-
TOPBIX JTOJDKHO OBITH HE MEHBIIE TPEX, U OT MecTa
HX PACIIONIOKEHHUS JIOJDKHO OBITh BHE 30HBI Jieop-
Marmu. OmnpeneneHrne MeCTONOIOKEHHUS OIOPHOTO
MyHKTa TPOU3BOJUTCS MyTeM PELICHUS 00paTHOU
3aCEUKU TI0 OPUCHTUPHBIM ITYHKTaM CHCTEMBI TIe-
pen Kaxaoi cepueil HaOMIOIEHHH. DTO MPHUBOIUT
K YBEIMYCHUIO BPEMEHH IIPOM3BOJCTBA HAOINIO-
neHnii. B aToM MeTonme CymiecTBYeT psiIl IpeuMy-
LIECTB U HEJJOCTATKOB.

IIpeumymiecTBO nepgoco memooa KOHTPOIS:
YBEIIMYUBACTCSI TOYHOCTH KOOPIMHATHBIX OICHOK;
Pe3yNBTaThl U3MEPEHUS 0OOBEANHSIOTCS CO CTATHUC-

TUYECKUMH JITOPUTMaMH OOHapyXeHus jaedop-
Maluu.

Henmocrarku — BBICOKast 3aBUCHMOCTB OT T'€O-
METPHH CETH (MECTOTIOIOKEHHE TIPH3M C IPUBS3KON
X K DJICKTPOHHOMY TaXCOMETPY); BBICOKHU ypO-
BEHb OIICHKH HHTEPIPETAIMH PE3YIBTaTOB; BBICO-
Kasi 9yBCTBUTEIHLHOCTh K aTMOc(hepHbIM 3 dekram,
KOTOpBIE CTUMYJIHUPYIOT (hakTop MaciTaba B ceTH,
3aTPYIHSIONINA KOHTPOJIb CTa0MIBHOCTH OMOPHBIX
TOYEK; HMCIIOIH30BAHNE B M3MEPECHUSAX Ha OTpaxa-
TEJIbHBIX Npu3Max foporux 360°-HbIX IpU3M.

Bmopoii memoo npumeHsieTcst Ha Kapbepax [Iy-
ounHoii 6osiee 300 M ¢ pacCTOSTHUEM MEXIy OOpTamMH
oonee 800 M, 4TO 3aTpyIHSET YCTAaHOBKY HaOmrona-
TEITBHOTO OIOPHOTO MYHKTa ABTOMATH3UPOBAHHOU
CHCTEMBI Ha BepxHel OpOBKe Kaphepa BHE 30HBI JIe-
(hopmarmii u Bo3MokHOTO 00pymierus [1]. OcHOB-
HBIC UX XapaKTEPUCTHKU MPUBEICHBI B TaOmuIe 1.

B oTHX yCNOBHAX mpemiaraeTcs Mpou3BOAUTD
KOHTPOJIb 38 OITOPHBIM ITyHKTOM IIPHU ITIOMOILM IIPH-
€MHUKOB CIYTHHKOBOW CHCTEMBI IO3HIIHOHUPO-
BaHWA. [IpHEMHUKH CITyTHUKOBOH CHCTEMBI ITO3H-
[UOHUPOBAHMS JAIOT YHUKAIBHYIO BO3MOKHOCTH
OTIPEICTISTh MapaMeTphbl CABIKEHUSI OOBEKTOB, CO-
Opy)KeHHI W TPUOOPTOBOTO MAacCHBa TOPHBIX ITO-
POA, M BECTU PETYISIPHBIC HAOIIOICHUS 3a M3MEHE-
HUEM DTHUX IMapaMETPOB BO BPEMCHHU.

B nacrosmee Bpems mo pa3pabOTaHHOW METO-
IWKE BEIYTCSI IUITAHOMEPHBIC HHCTPYMEHTAIbHBIC
HAOJIIOAECHUS.
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