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HoTWXenepiMeH TaHbiCcyFa apHanfaH. byn TMI engepiHaeri eH ipi Tay-keH xobachl, on e3
keseriHae nopdupni MbIC KEH OPHbIH OfaH api UrepyiH XaHe ofaH api urepyain
MaHbI3AbINbIFbIH aTan eTei.

Kipicne 3epTTeyaiH e3eKTiniriH kKapacTblpabl, KeLeHai XXYMbICTbIH, MakcaTbl MeH
MiHOeTTepiH 6enrinenai. COHbIMEH KaTap »KYMbICTbIH NpakTUKasnblk MaHbl34blNbIfbl
anTbinagpl.

Herisri 6enimae aymakTblH, reorpadousnblk cunatramachl 6epinreH. MNonmroHHbIH
reonornsanblk KypbiibiMbl TEKTOHUKA MEH CcTpaTUrpaduanbsik ManiMeTTepre HerisgenreH.
YKyMbICTbIH 84iCcTepi, 3epTTey )abablikTapbl KepceTinreH. M'eodusnkanblk KyMbiCTapabiH
HaTUXKENepi XKaH-KaKTbl KapacTbipblinaabl.

KopbITbiHObINAN Kerne, opblHAanfFaH XXyMblCTapAblH, Ti3iMi XX8He KeH OpHbIH 04aH api AaMbITy
OoMblHLWa yCbIHbICTap 6epinreH

AHHOTALIMNA

K AnnnomHon pabote “Neodusnyeckme paboTbl METOAOM AUMOMBLHOINO 30HANPOBAHMS B
Mogudumkauum OreVision U BbICOKOTOYHOM MarHUTopasBeaku Ha MeCTOPOXAEHNN
Boswakonb B MaeBnogapckon obnactun”

PaboTa cocTtouT 13 BBeAeHWS, 4 rnaB, 3aKIT04YEHUS U CNMCKa UCMONb30BaHHOM NuTepaTypsbl
[aHHasa gunnomHas paboTa nocBelleHa 03HAaKOMIEHUIO C pe3ynbTaTaMm
3MeKTpPopa3BefoYHbIX N MarHMTOpa3BeAo4HbIX paboT, NPy NOMOLLM NPOBEAEHMNS] HOBENLLEN
TexHonormum “OreVision” , npoBeAeHHbIX Ha MecTopoxaeHun boawakonb B MNaBnogapckon
obnacTu. ABngeTcsa KpynHEeNLWnM ropHOpYAHbIM NPOeKToM B cTpaHax CHIT, yTo cBoto
ovyepenb NogyYepKnBaeT BaXKHOCTb Bonee aeTanbHbIX pa3BeoyHbIX paboT n ganbHENLYyo
pa3paboTky MeaHO-NMoPdMPOBOro MECTOPOXAEHUS

Bo BBeAeHne paccMoTpeHa akTyanbHOCTb UCCNeLOoBaHWI, NOCTaBEHbl LLENW 1 3agaym
KOMMJIEKCHbIX paboT. Takxke, yNOMsAHyTa NpakTuieckas 3Ha4nMocCTb paboTbl

B ocHOBHOM 4YacTn gaeTcs reorpaduyeckasa xapakrepuctuka JaHHOro pamoHa.
OnuckiBaeTcs reonornyeckoe CTpoeHne MeCTOPOXKAEHUS, ONMPasiCb HA TEKTOHUKY U Ha
cTpaTurpaduyeckme gaHHble ydacTka. YkasaHbl MeToabl NnpoBegeHus pabot, annapatypa
nccnepoBaHui. [letanbHoO paccmatpuBatoTcs obpaboTka u pesynbTaTbl reoomn3nyecknx
paboTt

B 3akntoueHne npegocTaBneH CNMCOK NPoOBeAEHHbIX paboT a Takke pekoMeHaaums no
AanbHenwunm paspaboTkam MecTopoXaeHus

ABSTRACT

to graduating work “ Geophysical work using dipole sensing method in the modification of
OreVision and high-precision magnetic exploration at the Bozshakol field in the Pavlodar
region”

This work consists of introduction, 4 chapters, conclusion and list of references

This graduating work is devoted to acquaintance with the results of electrical exploration and
magnetic exploration, using the latest OreVision technology, conducted at the Bozshakol field
in Pavlodar region. It is the largest mining project in the CIS countries, which in turn
emphasizes the importance of more detailed exploration and further development of the
porphyry copper deposit

The introduction examines the relevance of research, sets goals and objectives of integrated
work. Also, the practical significance of the work is mentioned

The main part provides a geographical description of the area. The geological structure of the
field is described, based on tectonics and stratigraphic data of the site. Methods of work,
research equipment are indicated. The processing and results of geophysical work are
examined in detail.

In conclusion, a list of work performed and a recommendation for further development of the
field are provided.
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BBEOEHUE

Jletom npownoro roga nonesou otpsg TOO «Nomad Geo Service» npoen reogusnyeckmne
paboTbl METOAOM ANMNOSIBLHOIO 30HAMPOBaHNA B Moamdmkaumm Orevision N BbICOKOTOYHOM
MarHuTopasBeakn. CornacHo TeXHMYECKoM cneumdmkaumm NnpoBeaeHbI
anekTpopasBefoyHble paboTbl 06wmmM 06 bemom 40 nor. KM U MarHMTopasBeAouyHbIe
nccnegoBaHmst ob6bemom 362,6 nor. km. PaboTbl NpoBOoAUNIMUCL B NPOUnbHOM BapuaHTe Ha
TeppuTopmMn MectopoxaeHus boswakons .

Llenb: MNMpoBeaeHne KOMMNMEKCHbIX reonoro-reonanyecknx nccrneaoBaHnin onsa passeakm
MeAHO-NopdUPOBOro MECTOPOXKAEHNS

3apaun: lNpoBeaeHne CoOBPEMEHHbIX METOLOB 3NEKTPOPa3BeaKM U MAarHUTOPa3BeaKMW.
O6paboTka 1 cosgaHue mogernemn reoPmandecknx JaHHbIX

AkTyanbHOCTb: ExxerogHo konnyecTso MoandmkaLmm MeToaoB reounsnkm CTPEMUTENBHO
pacteT BBepx. OagHon n3 Hoeenwen moandukauumn sensetca OreVision. ObnsgaeT psagom
NpPeMMyLLECTB;

1) OreVision MOXeT onpeaennTb pyaHble Tena Ha 6onbLIon rnyouHe, Nnbo
nepekpbiBaemMoe gpyrum Teriom.

2) TpaamumoHHbI Bl meToa no3BonsieT BbIAENUTb BEPXHIOK rpaHuLy Tena Ha rnyouHe 50
M. MeTog OreVision no3BonseT BbioennTb BCe rpaHnubl Tena 6e3 yuepba paspeluatoLlen
cnocobHocTM.

1. O6bwme ceeneHna o panoHe paboT
1. MecTopacnonoxeHue npoekTa u MHPPacTpyKTyp

MecTopoxaeHne boslwakornb pacnonoxeHo B 75 kM ceBepo-3anagHee r. AkmbacTys (Puc
1), 6nu3 n. TOpTKyAbIK.

PucyHok 1 —MecTtopacnonoxeHue y4acTtka paboT

1. KnumaTtunyeckue ycnosusi panoHa

Knvmat pesko KOHTUHEHTarbHbIN, 3aCyLUMBbIN. [lInana3oH cpegHerofoBbixX Temnepartyp oT
-2,7 po +0,7 rpagycos, MMHUMarnbHas TemnepaTypa B ssHBape-gesparne -39, MakcumarnsHas

B utone +40 rpagycos. TonuMHa CHEXHOro nokposa (Hosi6pb-mapT) aocturaeT 30-40 cm,
cpegHeronoBoe KonmyecTtso ocaakoB:200-270MmMm.



1.3 N'eonorn4yeckoe cTpoeHne MECTOPOXAEHNSA

bBoswakonbckoe meaHo-nopmnpoBoe MECTOPOXKAEHNE PACMONOXKEHO B Npeaenax ropct
AHTUKITMHANBbHOW CTPYKTYPbIl, CIOXXEHHOW BYNIKAHUTaMN KEMOPUSI, UHBELMPOBAHHbLIMM
nnarmorpaHmT-nopgurpammn rabépo-nnarmorpaHnT-CUEHUTOBOIO KOMMSEKCa.
BynkaHoreHHble 1 MHTPY3MBHbIE NOPOLbI HA tOre NepeKpbIBaOTCA (hNnLLEBO-rpaByakKkoOBOM
NOCTPYAHOM TONLWEN OpaoBuUKa.

MecTtopoxaeHue boslwakonb npeactaBneHo KPYnHbIM JIMHENHBLIM LUTOKBEPKOM CIOXHOWN
dOpMbl, HEOAHOPOAHOIrO CTPOEHUS, C HepaBHOMEPHbBIM pacrnpocTpaHeHnem meaw. o
pasmMepam pyaHbIX Ten 1 gpyrmm oCOBEeHHOCTSIM reosiorm4yeckoro CTpoeHust OHo, B
COOTBETCTBUN C Knaccumkaumen sanacoB MeECTOPOXOEHUIN U MPOrHO3HbIX PeCypCcoB
TBepAblX NONE3HbIX NCKOMAaeMbIX, OTHOCUTCS KO BTOPOW rpyrnne MecTopoXaeHUN.

PucyHok 2 —Meonorndeckas kapTa panoHa paboT

PucyHok 3 — [leTanbHaga reoniornyeckas kapta MegHo-nopdupoBoro MeCTOPOXAEHNA
Boswakonb

Crpaturpadus

B reonornyeckom ctpoeHmm Bo3LwakonbCKoro pyaHoro nosisi y4acTByoT Nopoabl
KeMOpPUINCKON, OPAOBUKCKON, NANeoreHOBOW N YETBEPTUYHOM CUCTEM.

OTnoxeHnsi KeMOPUICKON CUCTEMBI LLMPOKO pacnpoCcTpaHeHbl Ha pyaAHOM rnone u
COCTaBMAKT MOLLHbIA OCTPOBOAYKHbIN KOMMeKc. B ceBepo-3anagHom n 3anagHom YacTu
OHW NepeKpPbITbl OPAOBUKCKUMU TEPPUTEHHBIMW OTIIOXKEHUSMIN KOCKONBbCKOM U aLLMKOSbCKOM
CBWT, B IOXKHOW 4acCTu - OTNOXEeHUAMU epkebugamnkckon ceutbl. OCHOBaHWE KEMBPUNCKNX
OTNOXEHUN HUrae He obHaxatTCsa 1 rMyOOKUMU CKBaXKUHaAMU He BCKPbITO.

HwxHuin otaen. Mawncopckas cauta. (€1ms)

Ha mecTtopoxaeHun rnybokumMm CKBaXKMHaMM BCKPbIBAETCH BEPXHAN YacTb pa3pesa,
npeacTaBneHHasi NPenMyLLLECTBEHHO aHAEe3UTOBbIMU Tydhammn C NPOCOsSiMN aHAE3UTOB,
TYOreHHbIX NeCYaHKOB U CyOBYKaHMYeCKMMmM obpasoBaHmamMm anabasos, puonnToB.
[lanee kK BOCTOKy pe3Ko yBenuumMBaeTcs ponib 6onee KUCnbIX BYNKaHMTOB, BO3pacTaeT
KONMMYECTBO BYJIKAHOFEHHO-0CaA04HbIX U 0CaA04HbIX 0b6pasoBaHmi. ObLas MOLWHOCTb
ceuTbl npesbliwaeT 800 M. Bo3pacT ee onpegensieTca Nno NepekpbITUO NOPOgaMu HXKHee-
cpenHekeMbpuickon BoLweKkonbCKon CBUTLI. HkHe-cpegHekeMbpuiickas ocagoyHo-
BYNIKQHOreHHas Tosa 3aneraet Ha ManCopPCKON B LIENIOM COrfacHoO 1 rpaHvua mexay
HUMW NPOBOAMTCA MO NOAOLUBE NEPBOro ropm3oHTa 6asanbToB. XKaHrabynbckas cBuTa
3aneraeT Ha ManCopPCKOM C HECOrNnacuem..

O6pasoBaHns HUXKXHE-CPeaHEKEMOPUINCKOro Bo3pacTa LUMPOKO pacnpocTpaHeHbl Ha
py4HOM rnore, No o6beMy ycTynas nuLub XaHrabynbckon n epkebuaankckon cautam. OHm
cnararoT BCH 3anafHyto YacTb bo3wakonbCKon aHTUKNMHaNu, a B panoHe 03. Mancop
3aHUMAaLOT ee CEBEPHOE U K0XKHOE KPbINibSA Y BOCTOYHYIO NepeknuHanb. OTnoxeHus
ABNATCA pygoBMeLLaloWmnMmn Ansg MmectopoxgeHusa boswakons. OHW npeacTaBneHb!
TeMHO-CepbIMU 10 YepHbIx 6azanbTamu, angesunTo-6aszanstamu, nx Tydamm ¢ peakmmm
NpocnosiMn TyOreHHbIX NeCHaHHMKOB 1 NOAPA3AENATCA Ha ABe nadku. HxHaA navka
CrnoXXeHa MacCMBHbIMU U MUHAANEKaMEHHbIMU MUPOKCEHOBLIMU Ba3anbTamu 1 nx Tydamu,
BEPXHSISI Navyka - MaCCUBHLIMM Y MUHOANEKaMeHHbIMK nenkobasanbtTaMmm n nx Tydamu.

B HanpaBneHun Ha BOCTOK B CTPOEHUW TOSLLN HECKONBbKO YBENMYNBAETCA AoNSA TydoB
BYJIKQAHOreHHO-0Caf04HbIX 06pa3oBaHUN. Ha kpanHemM BOCTOMHOM cbriaHre pyaHoro nons
HWXHee-cpeaHeKeMBPUNCKNE OTNOXKEHNA MMEIOT CPaBHUTENBHO HEDOSbLLYIO MOLLHOCTb U
ABNAOTCA CaMbIMU HWKHUMU YaCTSMU HUXKHEN Maykn C XapaKTepHbIM MapKUpYOLLMM
FTOPU3OHTOM «YEPHbIX NECHAHMKOBY .

Cpean NNpoKCeHOBbIX 6a3anbTOB HUXKHEN NaYkX BbIAENATCA Kak MUHAANeKaMeHHbIe Tak
N MacCuBHble pa3HOCTU. Bo BKpanneHHWkax npucyTcTBYeT nrarmoknas (aHaesuH-
nabpapgop) pasamepom oT 1-1,5 MM Ao 1 cM, TUPOKCEH, B OANHOYHbIX CIy4asiX OfIMBUH.



BkpanneHHukn obbIMHO 3ameLleHbl: poroBor 06MaHKOM, KOTOpas B CBOK ovepenb
3amMeLleHa BUOTUTOM U XFIOPUTOM, OSTIMBUH- CEPNEHTUHOM, KOTOPbIN 3aMeLLEH XITOPUTOM U
pyaHbIM MuHepanom. OCHoBHasi Macca UMeeT MUKPOLONEPUTOBYHO, UHTEPCEPTarbHYO
MUKPOSMTOBYIO CTPYKTYPY. MnHAanuHbl B MMHAanekameHHblx 6asanstax pa3smepom ot
Aonen 4o 0QHOro MM, BbINOJTHEHbI KBapLeM, XITOpuToM, KapboHaToMm, anMaoToM.
JlerikobaszanbTbl BEPXHEN NaYKM Takke OEeNATCA Kak B MAacCUBHbBIX, TaK U B
MUHOAnNeKkaMeHHbIX pa3HocTAX. [lopdupoknacTel NpeacTaBneHbl TONbKO
COCIHOPUTU3MPOBAaHHBLIM Mrarmoknasom (aHaesnT-nabpagop). OcHoBHas macca
npeacTaeneHa 6ypbiM pasnoXXeHHbIM BYTKAHUYECKUM CTEKINOM, PyAHbIM MUHEPAaSiOM,
MUKpONMTaMK nnarnoknasa u U3MeHEHHOro TEMHOLIBETHOrO MuUHepana.
Cy6bBynkaHuyeckne obpaszoBaHnst HUXKHE-CpeaHEKEMOPUICKOro KoMMnsiekca npeacTaBneHbl
Anabasamu (nopdunpoBbIMKU 1 adnpoBbIMK) N BazanbTamn. bazanbTbl cybBYNKaHNYECKON
daunn npeacTaBneHbl NOPOUPOBMAHBIMIU Nopoaamn. Bo BKpanneHHuKax - uguoMopdHble
BblAeNieHUs1 MOHOKITMHHOIO nupokceHa pasmepom o 1,0 cm. OcHoBHasa macca crioxeHa
TOHKMMW NiencTaMmm nnarmokrasa, ManomMmopHbIMN BblAENEHNAMMN TEMHOLIBETHOMO
MUHepana, ByfIkaHMYECKUM CTEKITOM.

O6Lwan MOLWHOCTb OTNOXEHUN HUXKHEE-CpeaHEKeMBPUINCKOro Bo3pacTa OLEeHNBAETCH B
1200 m.

CpegHuin otaen. XXaHrabynbckas cauta. (€2gn)

O6pasoBaHns xaHrabynbCKkon CBUTbI LUMPOKO NpeacTaBreHbl B CEBEPHOW 1 3anagHomn
YyacTax pyaHoro nons. OHY BbINOAHAKT ALLMKOSbCKYH BpaxMCUHKNNHAMb,
npoTarmeatoLLytocs ot K3blinkenHANMHCKOro pasnomMa Ha 3anage 4o o3. Marncop Ha BOCTOKe,
a Takke cnaratt JanbHe3anagHyto 6paxmaHTUKNNHanNb.

B coctaBe cBUTbI BbIOENAOTCA ABEe NOACBUTbI: HUXXHASA NOACBUTA NpeacTaBneHa
NpevMyLLEeCTBEHHO 3eMeHOBaTO-CepPbIMN POroOBOOOMAaHKOBO-MMPOKCEHOBLIMW HBa3ansTamu
N NUTOKpUCTanoknactTuyecknmmn Tydpamm 6asanbToBoro cocrasa. bazanbTbl npakTuyecku
BCerga UMerT MUHOAaNeKamMeHHy TekcTypy. MnHaanuHbel pasamepom OT JoNeNn MM 40 CM
BbIMOSHEHbI XITOPUTOM, KBapLeM, anbbutom, anmaoTom, nnpokceHoM. NopdupobnacTsl
npeacraBneHbl NNarnokrasom, MOHOKITMHHLIM MUPOKCEHOM, pexxe poroBon 0bmMaHKowN,
pombuyecknm nupokceHom. OCHOBHasi Macca MUKpPONMTOBas, UHTepcepTarnbHas. Tydbl
6a3anbToB MOryT ObITb Pa3nMYHbIMK NO pa3mMepy 0BrOMKOB OT TY(POKOHIIiamepaToB C
KEene3ncTo-KPeEMHUCTbIM LLlEMEHTOM [0 KPUCTaNMoKNacTn4eckmx TypoB ¢ XSIOpUTOBbIM
uemMeHToM. HacTto cpeam 6asanbToB BCTpeYaloTCsl MPOCION KPEMHUCTLIX aneBposiMToB
TEMHO-Ceporo LBeTa, MOLLHOCTb KOTOPbIX HE NPeBbILLAeT HECKOSTbKNX CM, pexe
BCTPEYatoTCs MPOCIoN MESKO3EPHUCTLIX NECYaHMKOB U NULLbL K CEBEPO-BOCTOKY OT y4acTka
BocTouyHbin Bo3wakonb ocagoyHble Nopoabl, Cpean KOTopbiX NpeobnagatoT 3eneHoBaTtble
TyporeHHble necyaHnkn n TypduUTbI, CriaratoT 3ameTHble nrowaaun.

Mopoabl BepxHen NOACBUTHLI LUMPOKO pacnpoCTpaHeHbl K ceBepy oT [lanbHe-3anagHoun
aHTuknHanwu. Mo coctasy noaceBuTa npeactaBneHa TyPoreHHbIMU KOHFIioMepaTamu,
rpaBenMTamMu, necHaHMkamMmu, aneBponMTaMmmn KpEMHUCTbIMU anesponuTamu, C peakmmm
npocnosimm 6a3anbToB 1 UX Ty(OoB.

Ha ceBepo-BOCTOKE pyaHOro nons Hapsgy ¢ 6a3anbTOBbIMU LUMPOKO pacnpoCcTpaHeHbl U
bornee kucrnble nopoabl cybBynkaHMYeckon haumm: aHAe3unThbl, Kak NpaBuno, oKpalleHHbIe B
cuMpeHeBble 1 (PMONEeTOBbIE TOHA, a TaKXKe CBeTNo-cepble A0 6enbix JaunTbl U JaunToBble
nasobpek4nn. Heckonbko nHble No obnuky cybBynkaHU4eckne Tena, brimskue no cocrasy K
nepeYncrneHHbIM, BCTpeYeHbl Ha ydyacTke JanbHun 3anag. [na HUX TUNU4YHbI cepble
okpacku. 1o cocTaBy OHM OTBEYalT aHAe3uTo-gauuTam 1 pyuogaumtam. He UCKNYEHo, YTo
aHOe3nTo-AaunTbl U PUOLALMTbLI COCTABMST CaMOCTOATENbHbIN BYJIKAHOIEHHbIN KOMMNNEKC
BrM3KO CBA3AHHbIN C NO34HUMU AakaMn rpaHO4ANOpPUT-NOPUPOB.

MakcmanbHasi MOLLHOCTb »aHrabynbckon cBuTbl oueHmBaeTcs B 1350 m, npn aTom
MOLLHOCTb BEpXHEN noaceBuTbl 40 250 M. BO3pacT CBUTbI HaAeXHO 060CHOBbLIBAETCS
OpraHN4YeckMMM ocTaTkaMu, MPUHaANeXawmmMm xxaHrabynbCckoMy (arbIpeKCKOMY) FOPU3OHTY.
BepxHuii otoen keMBpUINCKon CUCTEMbI-HUKHWIA OTAEN OPAOBUKCKON CUCTEMBI.
TopTkyaykckas cepus, KysHanHckas ceuta. (E€1- €2 kn)

OTnoxeHns BepxHEro kKemMbpus - HXKHEro opaoBUKa MMEKOT HE3HAYNTENBHOE



pacrnpocTpaHeHue.
CoctaB paccmaTpuBaemMon TONWM NpeacTaBneH CepbIMU U BULLHEBO-KPACHbIMU
KOCOCMNOUCTbIMN N3BECTKOBUCTLIMW NECHaAHNKaAMM C JIMH3aMKN 1 NPOCNOSAMM aneBpoSIMTOoB,
OpPraHOreHHbIX N3BECTHSAKOB, Tydonec4YaHHMKOB, KOHIFIOMEpPaToB, rpaBennToB. Peako
BCTpeyatoTcsi npocnoun 6a3anbTos.

Tonwa nnbo cornacHo 3aneraeT Ha ByfnKaHUTax XaHrabynbCKon cBUTbI, MM60
nepekpbiBaeT nunapuT-nopgupsol.

OppoBukckasa cucrtema

OppaoBukckasa cuctema npeacTaBrieHa OTNOXEHUSIMN HUXKHETO U CpefHero oTaernos.
HwxHuir-cpegHuin otaen. Awmkonbsckas cauta. (O1-2 asc)

[MonHble pa3pesbl CBUTLI pacnonaralTcsl CeBEpPHEe TEPPUTOPUN MECTOPOXKAEHNS, a B
npeaenax pyaHoro nonsi OTNOXeHMs alMKONbCKON CBUTLI BCTPEeYalTCa 3anagHee o3epa
ALMKOnb, rAe Ha BYJIKaHUTaX aHrabyrnbCKOW CBUTbI HECOMNACHO 3anerarT
KpaCHOLBETHbIE Ty(hOreHHble KOHriomepaTbl, CMEHSAOLMECH Tpaxmbasanbtamm n nx
Tycamn.

XapakTepHbl CybOBynkaHu4eckme o6pa3oBaHns, KOTOpbIE crnaratoT AOBOSbHO KpynHbIe Tena,
COrnacHo 3aneratowme cpean awmKonbCKMX 1 KaHrabynbCkmx BynkaHMToB. [1o coctaBy
cpean cybBynkaHNTOB NpeobniagatoT nNnarMoknasoBble, MMPOKCEH-MNarMokna3oBbie
TpaxngaumToBbie Nopdurpbl, MEHEE PA3BUTbI KanuLLINaT-NarMoknasoBble TPaxmMTOBbIE
nopguTHI.

CpenHuin otaen. Kockonbekas cauta. (O2ks)

B npepgenax pygHoro nonsi OTNOXeHUS KOCKONbCKOW CBUTbI UMEOT HebornbLuoe
pacnpocTpaHeHue Ha ero 3anagHom cnaHre, rae OHK 3aneratoT Ha NopoAax aLLMKONbCKON
CBUTbI, UMESi B OCHOBaHMM rOpU30HT B6asanbHbIX KOHrnomepaTos. [peactaBneHbl
TY(POreHHbIMN NecyaHMKkaMm, areBpoIMTaMm, KOHFoMepaTamMmu, rpaBenMTamMmm ¢ NPOCIOs MM
KPEMHUCTbIX aneBponnToB 1 aHae3nToB. Obuas MoLWHOCTL oueHnBaeTcs B 450-500 m.
Cy6BynkaHn4eckne obpa3oBaHUsA NpeacTaBneHbl NyCTo BKpansieHHbIMU aHae3UTaMu.
CpepHuin otaen. Epkebuaaunkckas ceuta (O2er)

B npegenax pyaHoro nons nopoabl epkebunaankckon CBUTLI LUMPOKO pacnpoCTpaHeHb! B
€ro K0XKHOW YacTu, rae OHW BbINOSTHAKT NPOTSXKEHHbIN NPOrMd CyoGLUIMPOTHOrO NPOCTUPaHUS.
Ceuta nogpasgensieTcs Ha ABe NOACBUTbI: BEPXHIO U HUXKHIOHO.

HwxHaa noaceButa cnaraeT 60MbLUY YacTb OTIIOXKEHUI CBUTLI M NOAPA3AensaeTcsa Ha ABe
nayku.BepxHssa noaceuta pacnpocTpaHeHa MeHbLLE M BCTpeYvaeTcsa Ha tore Marcopckoro
yyacTka u Ha ceBepHoM Bepery o3epa boswacop. lNMopogbl npeacTtaBneHbl NecyaHnkamu,
NpPOCNOAMM rpPaBenMTOB U KOHINIOMEPAaTOB.

Ha tore pyaHoro nons, okono osepa bosiwacop, BbIXOAAT Ha MOBEPXHOCTb
cybBynkaHn4yeckne obpasoBaHusa epkebraankckon CBUTbI, NpeacTaBreHHbIE
KpacHoLBeTHbIMU puogaumtamu. OHM 0OpasyroT TakkKe MEXNIAcTOBbIE LAKW,
pacnosnoXeHHble B NnaHe cybCcornacHo co cknagyaTon CTPYKTYpOW.

MOLLHOCTb OTNIOXEHWU CBUTLI NpeBblwaeT 500M. OHM cornacHo 3aneratT Ha
TOPTKYAYKCKMUX OCaZKax.

ManeoreHosas cuctema. (P)

ManeoreHoBble (BEPXHEONMUIOLEHOBbLIE) OTNOXEHUS NpeacTaBrneHbl NecyaHo-raneyYyHbIMm
00pa3oBaHNSMU KPEMHUCTOrO COCTaBa C NIMH3aMM KaONUHUTOBLIX rMnH. LLnpoko
pacnpocTpaHeHbl Ha ceBepe U CeEBEPO-BOCTOKE PYAHOrO Moss, a Ha OCTanbHON TePPUTOPUM
COXPaHUNnCb B BMAe pasobLeHHbIX ManoOMOLLHbLIX NATEH HA OTAENbHbIX COMKax u
BOJOpa3saenax, BbINosHAS BCE HEPOBHOCTM AonaneoreHoBoro penbeda. ObHaxatoTcs 3Tu
obpa3oBaHus B BUAE pasBarnos U rmbib KBAapUMTOBMAHbLIX NECYAHMKOB U KOHINIOMepaToB C
KPEMHUCTBIM LEMEHTOM.

[MecyaHukn 6enble, caxapoBUAHbIE, Kak NPaBUIo, MI0X0 COpTUPOBaHHbIE. O6ITIOMOYHbIN
MaTtepuan vatle Bcero yrnosaton oopmbl, COCTOUT U3 KBapLa ¢ He3Ha4YuTenbHOM
NPUMECHIO KpEMHEN 1 KBapLUMTOB. /IMeloT Xene3ncToKpeMHUCTbIW, KBapLeBbI, KBapLIEBO-
XanueaoHOBbIN LEMEHT 3arnofiHEHUs Nop, MHoraa 6a3anbToBOro TMna.

KoHrnomeparTbl, rpaBennTbl CBETNO-CEPLIE, PEXE NECTPbIE 3a CYET PA3HOLBETHbIX
KPEMHUCTbIX 06110MKOB. KpynHble 06110MKM pa3HOM CTENEHN OKAaTAHHOCTM COCTOSAT U3



KpeMHUs1, KBapLa, KBapunToB, 0O6bIYHO NIOX0 COPTMPOBAHbI, LLIEMEHTUPYETCS
MENKO3EPHUCTLIMU NECHAHNKaMMU.

YeTBepTnyHas cuctema. (Q)

Pbixnble obpa3zoBaHnsa YeTBEPTMYHOIO BO3pacTa Nosb3yHTCA NOBCEMECTHBIM Pa3BUTUEM U
nogpasgensatTcs Ha:

-CpefgHe-BepXHENNenCcToLeHOBbIE

-BepxHennencroueHoBble-ronoueHoBbIe

-['lonoueHoBbIE

CpepnHe-BepXxXHENNENCTOLLEHOBbIE OTNOXEHNS OO bEAUHAIOT ABa rEeHETUYECKMX TuUna nopoa:
AentoBranbHO-NPOooBMasbHbIE N anntoBUarnbHbIE.

HentoBranbHO-NpontoBmanbHble NpeacTaBneHbl OypbIMU FMUHAMK U CYTIIMHKaMK C
NPUMECHIO Necka, ApecBbl U WebHs. MOLWHOCTb OTNOXEHUI OT NepPBbIX METPoB A0 5-10 M.
AnnioBmanbHble OTNIOXEHUSA crnaralT HagNONMEHHYO Teppacy M NpeacTaBeHbl
ranie4yHnKamm, neckamu, cynecsiMmm n rinmHamu. Ix mowHocTb gocturaet 15-25 m.
BepxHennencroueHoBble rofioLeHOBbIE OTNOXEHNS NpeacTaBneHbl 4enntoBManbHO-
NpPOMoOBManbHbIMU CyNecaMu, CyriiMHKamu, neckamu, ranevHmkamum. HkHas yactb paspesa
06bI4HO rpy6oobnomoyHas.

"OnoueHOBbIE OTNOXEHNSA YAcTO cnaratT AHMLLA O3€PHbIX KOTNOBMH U 0Opa3oBaHbl
XEMOreHHbIMW Neckamu, CynecsiMn, CyriiMHKaMm, Unom.

B npegenax pyaHoro nong passuta Me30-KanHO30MCKas Kopa BblBETpUBaHMA. B 3anagHom
€ro YyacTu OHa UMeeT nrnoLlagHon xapakrep npu mowHocTn 30-50 M. B BoCcTOYHOM YacTu
pacnpocTpaHeHne NnoLwagHon Kopbl BbIBETPMBAHUSA OrpaHMymBaeTcs. 3anagHo-
BoswakonbCcknm paspesom 1 ganee Ha BOCTOK OHa NpuobpeTaeT NIMHENHbIA XapakTep,
o6pasyto HenpaBuIibHbIE, BbITAHYThIE TeNa BAOSIb TEKTOHNYECKNX OCrabneHHbIX 30H, aeK
rPaHo4MOPUTOB.

MakcumanbHble MOLLHOCTW KOpbl BbiBETPUBaHUA 40 120 M. NnpMypoYEHbl K TEKTOHUYECKUM
HapyLUeHMsIM, B 30HaX X NepeceYyeHus, a Takke Ha y4acTkax MeTacoMaTuyeCcKn
N3MEHEHHbIX MOPOA-NUPUTU3NPOBAHHBIX NPONUNNTOB. Mpodunb KOpbl BbIBETPUBAHWS
KaonmHuToBbIN. KaonuHut coctaenseTt 60-75% obbema nopoabl, octanbHble 35-40%
NPUXOaNTCA Ha KBapL, TMAPOCNOAY, MOHTMOPWINIOHUT, )KeNEe3NUCTbIN XIOPUT, IMMOHUT.
NHTpy3unBHble 06pasoBaHus

NHTpy3Mm pacnpocTpaHEHHbIE B panioHe MECTOPOXAEHUS NpeacTaBneHbl HebonbLWMMn
LUTOKOOBPA3HbIMK TENaMN U JanKkamu.

Bbixogbl MHTPY3MBHBIX NOPOS, B Npeaenax panoHa HabnogaTca HENOCPEeACTBEHHO Ha
mMecTopoxaeHun boswakonb, B panoHe [xaHrabyna, Kyn6am n rop AKCakkysiHabl.

Cpean NHTPY3NBHbIX NOPOL, panoHa BblAENATCA TPM BO3PACTHbIX KOMMSeKca:
BEPXHENPOTEPO30NCKNN.paHHECANaNPCKUA U CUITYPUNCKUA.

BepxHenpoTepo30mncKuin KOMMMEKC NpeacTaBieH NHTPY3Nen yrbTPaoCHOBHOW MarmMbl,
obpasytowmi 6onbLuon maccue Agxu, pacnonoxeHHoln B 30 KM K 3anagy ot
MECTOPOXAEHNS, 3a NpeaenamMm NnaHweTa.

Maccus ADKn CnoXeH 3MeeBMKaMn N 03MENKOBaHHbIMW NeEPUOOTUTaMK, KOTOPbIE
rnepeceyeHbl Jarkamun u LTokamm 6poH3nTuTa, BebcTepuTa, rabbpo, KBapLeBoro anopuTa u
nnarvorpaHuTa.

Hanbonblee 3HavyeHne onsi ONMCbIBAEMOro pamoHa MMEKT MHTPY3UK paHHecanampcKoro
Bo3pacTa. IHTpy3umn aToro Bo3pacTta MMeKT BbIXOAbl HA MeCTopoXaeHn. [Ina Bcex aTux
WHTPY3WA BMELLAKLWLMMM NOPOAaMUN SABIIAKTCS KEMOPUICKME OTNOXEHUS.

K paHHecananpckomy Bo3pacTy oTHocuTCA boluekonbckasa NHTPY3us, pByLLast OTNIOXEHMWS
HWKHEro kembpusa n npeacTaBneHHas MOLLHOW AanKoW nnarnorpaHnT-nopgupos. Mo
NPOCTUPaHMIO JanKa Cc nepepbiBaMu NpOCrexmnBaeTcs Ha pacctosiHne 8.5 kM. 3anagHas
YyacTb JalKn NepekpbITa nnawem TPETUYHbBIX OTNOXEHUI. B 10XXKHOM YacTu garka
TPaHCrpeCcCcMBHO NepekpbiTa hayHNCTUYECKN OXapaKTEPU30BAHHBIMU OTIIOXEHUSIMU
BEpPXHero kemobpusi.

B ranbkax 6a3anbHbiX KOHIITOMEPATOB B 3TOM panoHe COA4EPXKMUTCA NrarmorpaHnT- nopdup,
NopnpUTbI HUXKHEN NOACBUTLI HUXKHETO KEMBPUS, YTO C HECOMHEHHOCTbLIO JOKa3biBaeT
BO3pacCT MHTPY3UN U YKa3blBaeT Ha ANUTENbHbIN NPOMEXYTOK BPEMEHN MEXAY



BHEAPEHMEM UHTPY3UN N HaYarioM BepXHero kemopus. B 3anagHon 4actn NHTpy3um
NPOCNEXMBAOTCA BbIXOAbI ANOPUT-NOPUPUTOB, BHEOPEHNE KOTOPbLIX HECKOMBKO
npeaLwecTBOBano BHEAPEHMIO nrarnorpaHnT-nopdmpos. C boweKkonbCkonm MHTPy3nen
reHeTMYecKkn CBA3aHO MegHO-MoNMbaeHoBOe MecTopoxaeHne boswakone.

B cnoxeHun Kynbanckon n [kaHrabynbCKon MHTPY3UN OCHOBHYIO porib Urpaet rabbpo,
06bI4HO oBGnagatowee CTpyrmyaTomn 1 nonocyaTon TeKCTypon. OBbIYHBIM ABNSIeTCS
amcunbonosoe rabbpo, rae nnarMokrias Yacto Hauesio 3aMeLleH BTOPUYHBIMU NPOAYKTaMU
N anbbuTM3npoBaH.

Bbixoabl Kynbanckon MHTpY3umn TpaHCrpeCCUBHO NEPEKPLIBAKOTCA OTIIOXKEHUSMUN BEPXHETO
kembpus. IHTpy3ns BbITAHYTa B NOYTK LUMPOTHOM HanpasneHuun. B 3anagHom Yyactu oHa
npopbIBaeTcs HeBOMbLUMM LITOKOOOPA3HbIM TENOM CUeHUTa, bonee No3gHero
CUINypUNCKoro komnnekca. CUeHUT COCTOUT U3 MUKPOKINH-NEPTMTA U MUKpOKnHa (32,5%),
anbbuta (54,4%), XxNOpUTU3NPOBAHHBLIX TEMHOLIBETHLIX MUHEPANOB - POroBO 0OMaHKK
(12,9 %) n akueccopues (0,4%).

[hxaHrabynbckaa NHTPy3nsa rabbpo pBeT HMKHEKEMBPUNCKME OTNOXEHNA N nmeeT bonee
NN MeHee n3omMeTpudHyto popmy. UHTpy3usa Takke peeTcst bonee no3gHen MHTpy3nen
rPaHOCUEHNTOB CUIYPUNCKOrO KoMNnekca. 'paHOCEHNTBI COCTOAT N3 MUKPOKITMH-NEPTUTA,
anbbuTta, kBapua, buoTuTa 1 aKkueccopmes (MarHeTUT, UNbMEHUT, PyTUI, TUTaH, anaTuT, 1
LIMPKOH).

CunypunckmMm MHTPY3NBHbIA KOMMIEKC NpeacTaBneH HeboMbLWMM LWTOKOM rpaHogMopUT-
nopdunpoB 1 cybnnactoBbiM TENOM UOPUT-MOPEIUPOB K KTy OT MECTOPOXKAEHUSA
Boswakonb.

Hapsigy ¢ 3TMM B palnoHe MMEIOT LUMPOKOE pa3BUTUE LaNKoBble NOPOoAbl, 4SSt 6onbLUMHCTBA
KOTOPbIX OTMEYaeTCs CBA3b C COOTBETCTBYOLLMMN 3P PY3UBHBIMU KOMMNEKCaMU. 3TN
nopoAbl 06bIYHO HE CBA3aHbl HEMOCPEACTBEHHO C UHTPY3nBaMn. 34eChb BbIOENAIOTCS
HEeCKONbKO neTporpadudecknx rpynn: anabasosblie nopupuTbl, rabbpo-nophupunTsl,
CMEHUTbI, CUEHUT-NOPMPLI, Tamnpompbl.

I". ®. Jlannyes, KOTOPbIV AeTanbHO U3yyan HHTPY3uu Bo3lakonbCKoro panoHa oTMeyaeT
UCKITIOYUTENBHYIO NPUYPOYEHHOCTb Aaek rabbponaHoro coctas K OCEBOWN 30HE
LleHTpanbHOro aHTMKIMHAaNbHOrO NOAHATMSA. [laiikm ke CUEHUTOBOMO CocTaBa NpuypoYveHbl
K S4pY M CeBEPHOMY Kpbifly BoLEeKONbCKOM aHTUKNNHANMW.

TekToHuKa

Boswakonbckoe pyaHoe none OTHOCUTCA K paHHUM KanegoHmaam. OCHOBHbIMU
CTPYKTypamMu aBnATCA Bo3LwakonbCkui aHTUKNMHOPUKA, B Npeaeriax KoToporo
nokannsoBaHo pyaHoe none, AWMKONbCKUA N XKaKLWNHCKUIN CUHKITMHOPUA.

CtpykTypa bo3LwakonbCckoro aHTUKIMHOPUSA chopMupoBaHa NpenmMyLLLEeCTBEHHO
keMbpuncknumm Komnnekcamu. B npegenax pyaHoro nonsi BbIXoAbl APEBHUX CTPYKTYP U UX
KOMMSIEKCOB MPOCMEXNBAKOTCH CMNOLWHOM NOSIOCOM Yepes BCH ero LeHTparnbHYy0 YacTb.
LLinpnHa nonockbl y4actkamu npeBbiwaeT 4 kM. [pocTtupaHmne 6nmsko k 70°.

ALMKONBCKUI CUHKITMHOPUIA pacrofiaraeTcs ceBepHee pyaHOro noss n 3axogut B
npeaesnbl ONUCbIBAEMON TEPPUTOPUN CBOEN HMXKHEN YacCTbio. B ero cTpoeHun rnaBHas posib
NpUHaANeXxuT nonorosanerarwLwmmMm OpAOBUKCKUM BYFIKAHOrEHHO-TEPPUreHHbIM TOSILLaM.
OpueHTupoBaHbl ALLMKONbCKME CTPYKTYPbI NpakTUYeCckn napansenbHo bo3wakonsckmm.
Pa3spbiBHbIE HapyLLEeHUs Ha NnoLwaan pygHoro nonst A0BOSIbHO MHOMOYUCIIEHHbI U UrparoT
onpeaeneHHyo posib B opMmMpoBaHmMn ckrnagyatocTn. Cpean MHOrOYMCIIEHHbIX
pa3pbIBHbIX HAPYLLUEHWI, MPOSIBIIEHHbIX KaK HA PYAHOM Mofe Tak U Ha MECTOPOXAEHNN
BblAENSATCA KPYNHbIE pa3fnoMbl, KOTOPbIE ONpeaensatoT ero 6oKkoBoe CTPOEHUE U BNNAIOT
Ha pacnpegeneHune aumin u MOLWHOCTEN, U HAPYLUEHUSI C HE3HAYUTENbHLIMU
amMnnMTygamMn CMeLLEHMS, a TakKe NPOTSHKEHHbIE TPELLMHbI, OCNIOXHAIOLWME CTPOEHNE
6rokoB. BbigensaiTca cneayrowmne cMCcTeMbl KPYMHbIX Pa3fioMOB: BOCTOK-CEBEPO-
BOCTOYHOIO 1 CEBEPO-3anafHoro, a Takke CyOLUMPOTHOMO U CEBEPO-BOCTOYHOIO (ceBep-
CeBepo-BOCTOYHOMO) MPOCTMPaHMIA. Pa3noMbl SBNSOTCSA KPYThIMU (40 NOYTU BepTUKarbHbIX)
cbpocamu, B3bpocamu n cbpoco-casuramu. CeBepo-3anagHble HapyLeHUs B LefioM
aBnalTca 6onee MoNoAbIMA N NepecekatoT ceBepo-BOCTOYHbIE. KpyrnHble pas3nombl MMeT
npoTskeHHocTb A0 10 n Gonee km.



Hanbonee 3Ha4YnTenbHbIM Pa3fioOMOM BOCTOK-CEBEPO-BOCTOYHOIO HaNpaBieHns ABAsSeTCA
ANUTENbHO passuBakoLLmincs BoslwakonbCckuin pasnom (Mnv 3oHa pasnomMoB) K KOTOPOMY
NpUypoOYEHbl PYAOHOCHbIE HTPY3UBbLI MecTopoxaeHnsa boswakons. Pasnom kpyto nagaer
B CEBEPHbIX pymbax. BecbMa 3HaumMTenbHbI [naroHanbHbIN pa3nom nepecekaeT noa
OCTpbIM yrnomM bosLuakonbckyto 30Hy pa3noMoB (npocnexvBaeTcs oT 3anagHoro 6epera
03. Maiicop go toxxHow yacTtun KOxxHo-Bo3slwakonbckoro rabbponaHoro maccumea).
MonepeyHble (ceBepo-3anagHble, CEBEPO-CEBEPO-BOCTOUHbIE U CyOMepuanarnbHble)
HapyLUeHWs Takke XapaKkTepusylTca Npu3Hakamu nnTenbHOro passutms. TUMM
HapyLleHMaMn MecTopoxaeHue pasbusaeTtca Ha 6noku: LieHTpanbHbIn, BOCTOYHLIR,
3anagHbin.

Mopdonorus pygHbIx Ten

MecTopoxaeHue reHeTUYeCcKn CBSA3aHO C MHTPY3UEN nnarnorpaHuT-nopdmMpoB U OTHOCUTCS
K TMNy MegHbIX NopdmpoBbIX pya. PyaHon MruHepanusaumm noaBeprimvcb AMopuT-
nopdupUTbI, NIIArMorpaHnT-Nnopupbl 1 BMeLLaoLme nx nopoupnTbl HUXKHEN NOACBUTDI
HWXHero kembpus. MNpocnexeHHas nnowaab PyAHOro opyaeHeHms umeet anundy 5900
MeTpOB, Npu wupuHe ot 41 ao 650 M. Ha aton nnowaam ykasaHHble Bbllle Nopoabl HECYT
BKPanSI€HHOCTb M MPOXMUIIKM MeAHbIX MMHEpPanoB, 06pasytoLme LUTOKBEPK.

B cBA3Kn ¢ Tem, 4TO OpyaeHeHe HOCUT LUTOKBEPKOBLIN XapaKTep OKOHTYpUBaHUE pyaHbIX
Ten Npou3BeaeHo Nno pesynbTatamMm XMMUYECKOro aHanuaa.

Mopdonormyeckue pygHbie Tena MMeT nNnactoobpasHbIi XxapakTep, Npy MUMHUMabHON
MOLLIHOCTW Ha KpanHeM 3anagHoOM 1 BOCTOYHOM pfiaHrax u MakcumarsnbHOM B 3anagHoOn u B
cpefHen YyactTu MectopoxaeHus. MNnolwaab MakcumMarnbHOro pasBuTnSa opyaeHeHns
COOTBETCTBYET MIoLaan MakCUManbHOMo pasBUTUSA JOPYAHbIX TEKTOHUYECKUX MOABUXEK,
NOArOTOBMBLLMX KaK BoriblLee KONMYECTBO TPELLMH NS 3anofIHEHUS, TaK U y4acTKu
MaKCMManbHOro rmapoTepMaribHOro U3MeHeHUsi C NocneaywmM pygooTNIOKEHNEM.
OpyaeHeHve Ha kpanHeM 3anagHoM dpniaHre oTMevaeTcs B BUAe Y3KUX NNEHTO00pasHbIX
3anexen, yBeriM4nBaroLnXCcs B MOLLHOCTM NO Mepe NPOABMKEHUS K BOCTOKY, 4OCTUras
MakcumarnbHon mowHoctn B npodounax VI, VI, IX. HaymHaa oT npocunsa VII1 pyaHoe
Teno, pa3BeTBISETCA Ha ABe BETKM - CEBEPHYIO U I0XKHYI0. KOXXHast BETBb B BUE Y3KOW 30HbI
npocnexunsaeTcs HenpepbiBHO BNOTb 40 npoduna XXII. CeBepHas e BeTBb
pasbuBaeTca Ha psag pa3obLLeHHbIX PyAHbIX Ter, Tak Xe NpocrneXxusarwmnxcs 4o npoduna
XXII. Aanee Ha BocTok oT npocunsa XXI1go npoduna XXVIII otmevaeTcsa ogHo
HaubonbLUee Terno (BOCTOYHOE pyaHOe Teno) nMetoLlee obwyto anvHy 1200 M, npu
HebonbLon wupuHe 6anaHcosbix pyg oT 100 go 300 m.

Ha BoCTOKe opyZeHeHne npakTnyeckn BolknMHMBaeTcs B panoHe npodpunsa XXVIII. B
pyoHOM Tene Ha 3anagHoM y4acTke MeCTOpOXAeHWs, BKNovaLwwme Hanbonee MoLHble
yyacTku, cpean 6anaHCcoBbIX py4 YacTo oTMeYatTCcs NUH3bI 3abanaHcoBbix pya. o mepe
NPOABWXEHNS Ha BOCTOK, HaunHasa ¢ npodunsa Xl 3abanaHcoBble pyabl npeobnagatT Hag,
6anaHcoBbIMW. 3aecb 6GanaHcoBble pyabl 06pa3yoT OTAENbHbIE PA3PO3HEHHbIE NTNH3bI
cpeav 3abanaHcoBbix. Mopdonormyeckas xapaktepucTuka pya XopoLLo NpocrnexmnsaeTcs B
nornepeyHbIX reorniormyeckux Npounax Yepes MecTopoxgeHue.

PyaOHble 3anexu umetoT KpyToe (40 BEPTUKaNbHOrMO) 3aneraHue, B HEKOTOPbIX CIy4asix C
HebonbLwKnM ckrioHeHneM Ha CC3. OpyaeHeHue npocnexmBaeTcs Ha rnybuHy 6onee yem 1
KM. Ha rnybuHe oTaenbHble pyaHble 3anexu, no-BuanMomy, CoeanHsaTcs, obpasys
CMSOLUHOW LUTOKBEPK.

Ha mecTtopoxaeHum BblgeneHo NaTb pyaHbix 3anexen: LileHTpanbHas (MTnaBHas),
BocTtouHas, 3anagHaga v FOxHas pyaHble 3anexu.

LleHTpanbHas (FnaBHas) 3anexb npuypoyeHa k LieHTpanbHOMy onyLeHHOMY GIloKy,
npeacTaBneHa Tenom crnoxHon opmel. BepxHas ero rpaHuya 6513 ropusoHTansHas, a
HWKHAS UMeEeT U3pe3aHHyo opmy € rnybokMMyM kKapMaHaMy NPOMbILLNIEHHbIX PYA.
Paamepbl (maBHom 3anexu: 2900 M no npoctupanuio, ot 41 oo 650 M No nageHuno npu
MOLLHOCTM OT 3 40 285 m.

3anexu BocTouHasn, 3anagHas v JanbHe-3anagHas npuypoYeHbl K OQHOMMEHHbBIM Griokam.
BocTouHas pyaHas 3anexe COCTOUT U3 HECKOMbKUX Ten NractoobpasHon un
nMH30006pa3Hon opmbl. HXHAS rpaHnua npocnexmsaeTca Ao 200-450 M, B e ANHUYHBIX



cnyyaax go 538-588 m. MowwHocTb pyaHbix Ten gocturaet ot 10-20 m go 150-200 m.
KOxxHas 3anexb, pacnonoxeHHas txkHee LleHTpanbHon, CnoXxeHa nonoruMmm nuH3amm
CMELLAaHHbIX pyd U pacCMaTpmMBaETCS Kak APEBHAS 30HA BTOPUYHOIO CynbuaHOro
oboralleHus.

Ha mecTtopoxaeHun boswakonb, B €ro TenepeLuHemM OKOHTYPEHHOM BUAE, NPOMbILLIIEHHOE
3Ha4yeHune nmetoT Tonbko LleHTpanbHaa n BoctoyHas 3anexu. B LieHTpanbHon 3anexu
cocpenoToveHo okono 93 % 6anaHCcoBbLIX 3anNacoB MECTOPOXAEHNS, B BOCTOYHOM 3anexu -
okono 7 % 6anaHCcoBbIX 3anacos..

Mo paHHbIM 1961 roga 6anaHcoBble pyabl MECTOPOXAEHNSA MO TEXHONOIMYECKNM copTam
npencTaBneHbl OKUCNEHHbIMU nerkodnoTnpyembiMu (1%), cmewwanHbIMu (2,8%),
cynbUaHbIMU KaONMHU3NPOBaHHbIMY (7,1%) n nepBUYHbIMKU cynbdmaamm (89,1%) B
npoLeHTax oT o0LLMX 3anacos.

2 N'eodunsnyeckne paboThbl

2.1 AnnapaTtypa, MeToguKka U TeXHUKa
2.1.1 OnekTpopasBegoyHasa annapaTtypa

OnekTpopa3seaoyHble paboTbl NpoBeAeHbl METOLOM «MOJSb-AUMNONBHOIO» 30HANPOBAHNA
no TexHonorun «OreVision» . H1xXe, npyBefeHbl OCHOBHbIE TEXHUYECKNE XapaKTePUCTUKN
NPUMEHSAEMOro annapaTypHOro KOMMsekca, METOAMKN U TEXHUKN 3NeKTpopas3BeLoYHbIX
pabor.

3Cuctema Elrec Pro aBnsieTcs HoBenwen pa3paboTkon, npegHasHa4YeHHON ans
BbICOKONPON3BOAUTENbHbLIX U3MEPEHUI B MeToAaxX aNeKTPUYEeCKOro 30HAUPOBaHUA
C U3MepeHMeM Bbi3BaHHOM nonspusauun. O6nagaeT paaomM AOCTOUHCTB,
NoO3BONAKLWMX UCMNONb30BaTh €e B JIIObIX NoneBbiX YCNOBUAX MPU NOUCKe PYOHbIX
nones3HbIX NCKOMaeMbiX, NoA3eMHbIX BO U MHXXEHepPHO-reohnsnyecknx
uccriefoBaHUSAX.

Elrec Pro Pro - 310 10-kaHanbHbIA NPUEMHUK 15 U3MEPEHUS BbI3BAHHOM NONsipu3aumm
(BIM). MomMummo knaccuyeckmx apudmeTnyecknx n norapudpmmyecknx pexmmon, ELREC Pro
NCNONb3YyeT PEXNUM N3MEPEHUs ABaaLAaTN NPOrpaMmmMmMpyemMblX OKOH Ansa 6onbLuen rmbkocTm
B onpegeneHumn kpuson cnaga BlM. Cuctema BkntovaeT BCTPOEHHbIE CPeacTBa KOHTPOIS
KayecTBa, KOTOpble NOMOratoT onepaTopy NpoBePATb M3MepPeHUs BO BpeMsi cbopa AaHHbIX
n otobpaxartb kKpuBble Bl-pacnaga B peansHom BpemeHu. Elrec Pro npegHasHaveH ans
NCNONb30BaHUs C cepusaMmn TpaHCcMnTTepoB 6onbwon mowHocTu TIPIX u VIP. na
6onbwmnx 2D n 3D-cbemok Elrec MoXeT ncnonb3oBaTbCs COBMECTHO C KOPOOKOW
(nepekntoyaTtensamn) Switch Pro, 4tobbl yBenuunTb pasdpoc oo 96 anektpoaos. MNpu
yrnpaBneHUn cMCTeMON TakuMm 06pasom, CRoXHbIE NocneaoBaTeNbHOCTM U3MEPEHUI MOTYT
ObITb CNPOEKTUPOBAHbI N 3arpy>keHbl B CUCTEMY Yepe3 nporpammHoe obecneveHue Electre
[l unn Electre Pro

PucyHok 4 — ameputensHasa cuctema E|rec|pro

ELREC Pro: 3TOT HOBbIV NpUEMHWK, NpeacTaBnsAoLWLnn cobon HOBbIN KOMNAaKTHLIA 1 Mano
notpebnsembli 6NoK, NpeAHa3HayYeHHbIW ANA BbICOKONPOU3BOAMTENbHBIX N3MEPEHN
yAENbHOro ConpoTUBNEHUS 1 Bbi3BaHHOM nonsipusauyun. OH obnagaeTt BbICOKUMU
BO3MOXXHOCTAMM, NO3BONSAKOLWMMN paboTaThb B SIHOObIX NOMEBLIX YCNOBUSIX.

MpuemHble gnnonun: gecatb gunonen ELREC Pro obecnevnBatoT BbICOKYHO
NPON3BOAUTESNBHOCTb B MOMEBbLIX YCNOBUAX AS1S AUMNONb-AUMNONbHbIX, TPaANEHTHbIX 1N
pacLUMpPEHHbIX NOMb-MOSb PacCTaHOBOK.

[MporpammmpyemMble OKHa: MOMUMO KnacCUYeCKNX apudoMeTU4ecknx 1 norapudMmnyeckmnx
pexumos ELREC Pro Takke npegnaraet pexum Cole-Cole n ggaguaTb NOMHOCTbLIO
nporpaMmmupyeMbix OKOH Anst 6onbLuen rmbkocTy B onpegeneHmn kpyuson cnaga Brl.
Ancnnen BI: 3HayeHna nonspmuayemocTun u Kpueble cnaga Bl moryT oTobpaxaTtbcs B
peanbHOM BpeMeHun 6narogaps 6onbwomy rpacdpudeckomy XKK akpaHy. [1o cbopa gaHHbIX



ELREC Pro MOXHO Mcnonb3oBaTb B KA4eCTBE OHOKaHasIbHOro rpadouyeckoro gucnnes, ans
KOHTPOINSA YPOBHS LLyMa U NPOBEPKN POpPMbl CUTHarIa OCHOBHOMO HaNps>KeHUs
nocpeacTBOM HENPEepPbIBHOIO NpoLecca 0TobpaxeHus.

BHyTpeHHss namMaTh: NnaMATb MOXeET XpaHuTb A0 44 800 oTCcYeTOB, Kaxgoe 13 KOTopbIX
COLEPXKMT MOMHbLIN HABop NapameTpPoB, XapaKTepu3yLMX namepeHns. [laHHble XpaHAaTCS B
dnaw-namaTi, He Tpebyowen nuTneBon Gatapen Ansa 3awmThbl.

BoaMOXXHOCTb nepekstodeHus: brnarogapsa pacumputensHomy mogynto Switch Pro,
nogkntoyeHHomy Kk 6rnoky ELREC Pro, 10 npueMHbIX 9nekTpogoB MOryT aBTOMaTUYeCKu
nepekroyaTbCa AN NOBbILWEHUS NPON3BOANTENBHOCTU B NOMEBbLIX YCNOBUAX.

MonHasa 3anncb BOSHbI: B kavyecTBe onuun Elrec Pro moxeT 3anucbiBaTh BCe OTCYETHI
Kaxkable AecsATb MUnnmcekyHa (4actota gauckpetmsaumm 100 My). 3To noseonsieTt
OCYLLIECTBNATb paclUMpPeHHY0 00paboTKy curHana, Koppensauuo ¢ nepneHamKynapHbIMm
annonamu. Bce gaHHble MMEOT OTMETKM BpeMeHMU, 8 HacoB 3annucu MoryT XpaHUTbCs BO
BHYTPEHHEN NnamsATh (Ans ogHoro kaHana). Boicokoe paspelueHne Ans OTMETKU BpeMEHMU
AOCTYNHO Yepe3 BHelwHun GPS, obecneumBatowmii curian PPS (1 umnynbec B cekyHay). Bes
namatb MOXeT ObITb NnepeHeceHa Ha CD-kapTy HenocpeaCcTBEHHO Ha yvacTke paboT.
OTo6paxeHune nonHon 3anncu BonHbl OTobpaxkeHne YNCNOBbIX 3HAa4YEHWI U KPUBOW cnaja
Bl npu 3anncu gaHHbIX

Bnok ELREC Pro 6ygeT ncnonb3oBaTbCA C BHELUHUM NepeaaTymMkom, Takum Kak VIP-
nepenaTymk. ABTOMaTU4eckasi CUHXpOHM3aLUUs (M NOBTOPHAs CUHXPOHU3ALMS NPU KaXaoMm
HOBOM UMMYINbCE) C CUrHaNoM nepeaadn Yepes NpoLecc pacrno3HaBaHUs CUrHanoB AaeT
BbICOKYH HaleXXHOCTb M3MepeHuUs. [epea HavyanomMm n3amepeHns aBToMaTU4eCcKn
BbIMOSHAETCSA NPOLLECC M3MEPEHUS COMPOTUBNEHNSA 3a3EMIIEHUS; 3TO NO3BONSET
NPOBEPUTL MPaBUIbHOCTb MNOAKNKYEHUA BCEX 3MEKTPOAO0B K MPUEMHUKY. Y ONNHUTESbHBIN
nepekntoyaTenbs Pro c otaenbHbiMy kabenamm moxeT 6bITb noakntodeH k 65oky ELREC Pro
OS5 aBTOMaTUYECKOro NepekntoyeHns NpueMHbIX aNeKTPO40B B COOTBETCTBMM C 3afaHHOM
nocrnenoBaTesibHOCTbIO U3MEPEHUI; 3TN NOCefoBaTENbHOCTM A0STKHbI ObITb CO34aHbI U
3arpy>keHbl B yCTPONCTBO M3 nporpammHoro obecneyenns ELECTRE I, YgnvHUTenbHbIN
nepekntoyaTesns Pro, cnocobHbI NpnBoanTbL B Aencteune 24 - 48 - 72 nnun 96 anektpoaos
Mcnonb3oBaHne Takoro obopygoBaHUs NO3BONSET CAKOHOMUTL BPEMS, eCrin
nonb3oBaTento HeobxogmMmo nameputb 6onee 10 ypoBHEWN NCCNeaoBaHUA Unu B criyyae
6onbworo 2D nnu 3D-3axBaTa. YnpaeneHne gaHHbiMu NporpammHoe obecneveHne
PROSYS nosBonseT 3arpyaTb JaHHble C YCTpoMUCTBa. 3 3Toro nporpaMmMHoOro
obecneyeHns MOXHO BM3yanuanpoBaTb KaxyLleecs yaenbHoe COnpoTUBIEHNE N CEKLUN
nonspu3yemMocTn BMecCTe C KpuBon cnaga Bl kaxgon Touku gaHHbIX. 3aTeM MOXHO
obpabaTtbiBaTb AaHHble (hMNbTpoBaTh, BCTABNATL Tonorpaduto, 06beanHATb dainbl
[AaHHbIX), Npexae Yem aKCNnopTMpoBaThb UX B dhaiin «txt» unm B nporpammHoe obecrneveHune
ansa nitepnpetaummn: TOMOLab, RES2DINV unu X2IPI ona nceBgopaspe3oB MHBEPCUM B
peanbHoM paspelueHun (1 BIM) 2D-cekumn , ERTLab nnn RES3DINV ans nHsepcun
3Ha4YeHun ncTnHHoro conpoTtumenenns (1 BI) 3D. MonHas 3anuck curHana TEXHUYECKUE
XAPAKTEPUCTUKW - BxogHoe HanpspkeHne: Makcumym. BxogHoe HanpsibkeHue: 15 B
3awwmTta: go 800 B - amepeHune HanpsikeHus: TodHocTb: 0,2% PaspelwweHune: 1 mkB
MuHumanbHoe 3HadeHune: 1 MkB - N3amepeHune nonsipusdyemocTu: ToyHocTb: 0,6% -
Bbi3BaHHasa nonsipusaums, nasmepeHHast 4o 20 asTomaTUYeCKMX Um nonb3oBaTeNbCKUX
OKOH - BxogHoe conpotueneHue: 100 MOwm - CurHanbHas goopmMa BOSIHbI: BpeMEHHas
obnacTtb (BKJ1 +, BbIKN, BKJ1., BbIKIT) ¢ anntensHocTblo umnynbca 500mMc -1c-2c-4c-8
c - ABTOMaTU4ecKasi CUHXPOHM3aUMA 1 NOBTOPHAsA CUHXPOHM3ALUSA HA NEPBUYHBIX
cuUrHanax HanpsbkeHus - BelumcneHume kaxyuerocst yaenbHoro ConpoTUBIEHUSs, CpeaHeN
nonapu3yemMocT N CTaHA4APTHOIO OTKNOHEHUs - CHUXeHMe Wyma: aBToMaTUu4eCcknin Homep
WTabenMpoBaHUSA NO OTHOLLEHMIO K 3a4aHHOMY 3HaY€HU0 CTaHOAPTHOMO OTKIMOHEHUS -
KomneHcauus ElN yepe3 aBToMaTn4eckyo KoppekLumo NMMHenHoro apenda - Beegexve
nonpasokK 3a NuHUK anektponepenad ot 50 go 60 'y - Tect 6atapen OCHOBHbIE
XAPAKTEPUCTUKWM - dnaw-namaTb gaHHbIX: 6onee 44 800 nokasaHuit - Bo3aMoOXHOCTb
XpaHeHusi faHHbIX Ha BHellHel SD-kapTe BmectumocTbio 7 000 000 nokasaHuii (onuus) -



USB 1 nocrnepoBartensHada cBA3b RS-232 ang 3arpy3ku gaHHbIX - [uTaHne: BHyTpeHHNAS
nepesapsihkaemas 6atapeda 12 B, 7,2 Ay; Takke MOXeT NCNONb30BaTbCA AOMNOMNHUTENBHbIN
BHELLUHMI 12-BaTTHbIN aBTOMOOWIbHbLIA aKKyMynaTop - 3awmiuieH OT NOroAHbIX YCNOBUM -
YaaponpoyHbii KOpryc U3 CTEKNOBOJSIOKHA - Paboyas Temnepatypa: ot -20°C o +70°C -
Paamepbl: 31 x 21 x 21 cm - Bec: 6 kr NOJIHAA 3AIMNCD - [locTynHa onums, XpaHeHNe Bcex
BpeMEHHbIX paaoB kaxable 10 munnucekyHa, o 10 ogHOBpeMEHHbIX KaHanoB - O6pasubl
UMEIOT OTMETKN BPEMEHU, TOYHbIN BHeWwHM GPS ¢ PPS no3BonaoT nonyynTb paspeLleHme
250 MukpocekyHA - Beicokas paspewatowasn cnocobHocTb: 200 OKOH Ans 2-CeKYHOHOro
nmnynsca - 1o 2 860 000 xpaHuMbix obpa3sLos: 8 yacoB ans 1 kaHana - CurHans! MoryT
obpabaTtbiBaTbes Ha MK ¢ nomolbto nporpammel FullWaveViewer

TIPIX 3000 - 3TO TpaHCMUTTEP, CneumansHO NpeaHasHadYeHHbIn Ans ryOuMHHbIX
nccnenoBaHu Bbi3BaHHOW nonspusauuun. AToT nepegaTymk 06bIYHO UCNOSb3yeTCcs BMecTe
¢ npuemMHukamm Elrec Pro. 3TOT MHCTpyMeHT padpaboTaH A4ns NPOCTOThbl MCMONb30BaHNSA U
XOpoLuen Npon3BoaUTENbHOCTN BMECTE C HAEXHOW 3aluToOn OT HENpaBuUibHOIro
NCNONb30BaHUsA. ATO OYEeHb HALEeXHOe YCTPONCTBO OKa3arocb HaAeXHbIM JaXe B O4YeHb
XONoAHyo norogy unu Bo BnaxkHon cpege. OH cnocobeH paboTtaTtb ¢ MowHocTbo Ao 3000
BT, yTO no3Bonset gosoanTb Tok 40 13 A.. OH NUTaeTcs OT CTaHO4APTHOro reHepaTopa.
Bnarogapst BO3MOXHOCTW OrpaHUYnTb TOK, MOLLLHOCTb, HAnpsiXXeHue U pasnuyHble
caMoTecTUpoOBaHME N KOHTPOIb KayecTBa BBoanmoro curHana, TIPIX obecneunBaet
XOPOLLYH 3aLlmMTy YCTPONCTBA U onepartopa. ATn Npnbopbl UMET 4 KHOMKU Ha nepeaHen
naHenu, KoTopble NO3BOMST onepaTopy BblbMpaTb BPYYHYHO pasfnyHble YPOBHU BrpbICKa
HanpspkeHus. Pexum «aBToMaTuyeckuin JuanasoH» No3BosisieT aBToMaTnyeckn Bolbnpatb
ONTUMarbHbIA YPOBEHb BrpbICKA OTHOCUTENBHO KOHTAKTHOrO COnpoTuUBneHus. Ytobebl
YBENNYNTb NMPOU3BOANTENBHOCTb, HECKONBLKO TIPIX MOryT 6bITb CUHXPOHM3MPOBAHbBI BMECTE
¢ nomMoLbto BHewHero GPS.. 3Ta onums Takke MOXeT UCMonb3oBaTbCH ANS YBENn4eHus
OTHOLLEHUS curHan / nomexa nyTem BBOAA HECKONbKUX CUHXPOHU3MpPOBaHHbIX TIPIX.

(

TexHundeckas cneundukauma TIPIX

- BbixogHasa mowHocTb: makcumansHo 3 000 Br;

- BbixogHoe HanpshkeHue: makcumarnsHo 2 400 B;

BbixogHasa cuna Toka: MakcumanbHo 13 A;

Pexxum BpemeHHon obnactu:

- OcumnnorpaMmsl: 3anporpaMmmupoBaHHbIi umkn BKIT+, BbIKIT, BKJ1-, BbIKI1, (BKIT=BbIKI).
- ABTOMaTmMyeckoe pasmblkaHue Toka B Hepaboyee Bpems;

- Mo gnutenbHOCTU UMNynNbca 3anporpamMmmnpoBaHbl Ha BpeMsa oT 0.5, 1, 2,4 n 8 cekyHz;

- Aucnnen: yetbipe NUHUKM ByKBEHHO-LMPPOBON 0603HAYEHUS, KPUCTANNNYECKU OUCnen;
- OgHoBpeMeHHoe oTobpaXeHne cusbl BbIXOAHOrO TOKa, HanpsXXeHne Toka Ha BbIXoae,
KOHTaKTHOE COMPOTMBIIEHME U CUMa BXOAHOMO CUrHana;

- 3awumra:

KopoTkoe 3ambikaHue Ha 20 Owm;

MNepeHanpsXeHUss BXOAHOro CUrHana;

BxogHoro HanpsikeHus;

Tennosas;

PasomMkHyTbIN KOHTYpP Ha 100 000 Om.

B03MOXHOCTb CMHXPOHM3aLNN

GPS

O6wume napameTpsbl:

-[aGaputbl (B x WU x [): 41 x 32 x 24 cwm;

-Bec: 31kr:

- ctouHnk nutaHmsa: ot 90 go 260 B. 45-450 'y, ogHodasHbIn;
- Pabouasa Temneparypa: ot -30 go +50 °C



)

Insa npoeeneHus paboT 6ygeT Mcnonb3oBaThCH cneaytollee BCoMoratenbHoe
obopynoBaHue:

1. OnekTpoctaHuus 5 KBaTT.

2. CtangapTHble kabenu ons cBsA3n nepeaaTynkoB Y MPUEMHUKOB C 3NIEKTPOAAMM,
(ctaHpapTHasa anuHa coctaensieT 50, 100, 150, 250, 350,500 1 750 m)

3. 3axuMm WHypa Ans coeanHeHus KkabenbHOro BbiBoAa C 9NeKTpogOoM Marioro pasmepa

4. 3neKTpoabl HECKONBKO pasMepoB 13 Hepxxasetowen ctanu (anameTp 40 cm - 12 mm - 250
r unn 60 cm - gnameTp 18 mm - 1 kr.

5. PasgenutenbHbi 6riok-npubop ana 72 unu 96 anektpogos

PucyHok 5 — BcnomoratensHoe ob6opyaoBaHue

B cucrteme SYSCAL Pro ncnonbsyetcs KOMMyTaTop, YTO caenaeT eé CUCTEeMOW
ObICTPOro KapTUPOBaHUSA; B 3TON KOMMJIEKTaLUM CUCTEMA HOCUT OOHO U3
cnepyrowmx Tpéx HasBaHumn: SYSCAL Pro Switch-48, SYSCAL Pro Switch-72 unu SYSCAL
Pro Switch-96 (ans kommyTaTtopa Ha 48, 72 unu 96 anektponos). Takas cuctema
no3BonsAeT genarb ogHoBpeMeHHO 10 3amepoB M BbINONHAET KOMMYTUPOBaHue
aBTOMaTM4YeCKU. InAa TPEXMepHbIX 3aMepoB K CUCTeMe MOryT ObITb AO6aBnNeHbI
(oAMH unu 6onee) KOMMyTaTOPOB, Ha3biBaeMbIx Switch Pro.

CraHpapTHas KOHdUrypaumsa cocToUT U3 rNaBHOro MoAy s, KOTOPbIN pacnonaraeTcs
B LLeHTpe, 1 3N1eKTpoAaax Ha MHOTroXnnbHOM Kaberne, pa3HeCEéHHbIX Ha CTaHAAPTHbIN
pasHoc (paBHbIN wWary cbeMkn). MHOroXunbHbIi kKabenb MOET ¢ KaTywKamMu, no
HEeCKOJIbKO CEeKLMA Ha KaTyLKy, B 3aBMCUMOCTU OT BbIOPAHHOro CTaHAAPTHOro
pa3Hoca u Ynucna anekTpoaos (4To6bl obecneynTb Npuemnembii BeC O4HOM
KaTywku). NS NoNHOCTLH0 aBTOHOMHOW paboThl B none, cuctema SYSCAL Pro moxeT
ObITb 3apaHee 3anporpaMMupoBaHa Ha NpoBeAeHMe NocneaoBaTeNiIbHOCTU
CTaHAApPTHbIX 3aMepoB Tuna gunonb-gunonsb. lporpammHoe o6ecneyerHune ELREIC Il
PC no3BonsieT 3arpy3uTb B annapaTypy Takke U HeCTaHAapTHble KOHdUrypauum.

PucyHok 6 — Cxema paboTbl C KOMMyTaToOpOM

KoHcTpykuus kabens (pa3bEéMbl ¢ 060MX KOHLOB) M BHYTpPeHHsA nporpamma ELECTRE
Il nosBonstoT gononHuTb annapaTtypy SYSCAL Pro BO3MOXHOCTLIO NepeKknaaku.
PaboTbl npoBeaAeHbl C CUCTEMON 2-MSA KOMMYTaTOPHbLIMU YCTaHOBKaMMU.

PucyHok 7 —PaboTa ¢ 2-mMs KommyTaTopam
Hwxe, npuBegeHa Tabnuvua TEXHNYECKNX XapaKTEPUCTUK NPOEKTHbIX SeKTpopa3BeaoYHbIX
paboT

CBbEMKA CMNEUNOUKALUA OBOPYOOBAHNE

OreVision® N3mepeHnsa Bo BpemeHHon obnactu MNpodunbHasa cbemka Lar cbemku,
avnonbHoe paccTtosiHue = 37.5 M, konu4yecTBo ypoBHel - n = 1 to 20 (unn makcumansHo
BO3MOXHO€E, UICXOAS U3 YCNOBUIA MECTHOCTU U ce3oHa). Rx: IRIS ELREC-PRO (c 20
BbIxoaamu) with Switch-PRO Tx: IRIS TIPIX 3000 ProsysControl ® nporpamma ans
exeaHeBHOM 06paboTkM 1 KOHTpONA KavyecTBa AaHHbIX. Res2DINV - nporpamma gns
NHBEPCUN

Cuctema nameperusa «OreVision»
2.1.2 MarHnTopasBsefoyHas annapaTypa
MarHutopassegoyHbie paboTbl, 06bemMomM 326,6NOrOHHBIX KM MPOBOAMMANCH CNeayoLwmMm

KOMMJIEKCOM annapaTypbl:
1. MarHutomeTp GSM-19 v7.0 - nonesown, 4 Komnnekra



Martutometp GSM-19v7.0 - 2310 npubop, obnagarowmi BbLICOKUM KayecTBOM
06paboTKkM AaHHbIX, 3P PEeKTUBHOCTbLIO NPOBEAEHUA NCCNneaoBaHNN U
BO3MOXHOCTbIO NOAKIMIOYEHUA AONONHUTENbHbIX onuun. HoBas
ycoBepLUeHCTBOBaHHasA moaernb npubopa v7.0 obecneunBaer:

- 3KCNOPT AaHHbIX B ABYXMEPHbLIN U TPEeXMepHbIn ¢hopmaTbl ANA COBMECTUMOCTHU C
nporpamMmMHbIM ob6ecnevyeHMeM OT ApPYrMx npousBoauTernen;

- BO3MOXHOCTb BHECEHUSI METOK B peructpupyemyro nHicopmauuio B npouecce
uccrnenoBaHus;

- nporpamMmMupyembin popmaT 3KCNopTa AaHHbIX ANA KOHTPOSS pe3ynbTaToB; -
BbICOKYH TOYHOCTb paboTbl GPS:

-go 1,5 m npn noaaepxxke WAAS/EGNOS;

- oo 0,8 m npu nopaepxke cucrembl OmniStar;

- BO3MOXXHOCTb UCMNOJIb30BaHUA MoAenen ¢ HeCKONbKMMU gaTymMKamum ans
nosny4yeHuns BbICOKOTOYHbIX pe3ynbTaToOB UCCef0BaHUN B TPEXMEPHOM
n3oo6paxeHun.

MarHutomeTp Ha adpcpekTe OBepxaysepa GSM-19 v7.0 -- npubop ans namepeHus
obLero MarHMTHOro NOss, NONy4YMBLUMA BbICOKOE NMpPU3HaHUe crneynanucTos.
Mopenb GSM-19 v7.0 coueTaeT B cebe ngeanbHoe Ka4ecTBO 0O6PabOTKM AaHHbIX,
BbICOKYI 3(p(peKTUBHOCTb pPaboTbl U YHUKANbHYI KOHCTPYKLUIO CUCTEMBI,
NO3BOJIAKOLLYI0 COBMELLaTb AONOSNIHUTENbHbIE PYHKLMOHANbHbIE BO3MOXHOCTHU, YTO
CUINbHO OTNMYaeT NpMGop OT APYrnx KBaHTOBbIX MarHUTOMETPOB.

MpenmywectBa ncnonb3oBaHus achcekrta OBepxaysepa

MpuHumMnom paboTbl marHMTomMeTpa Ha achcekTe OBepxay3epa ABNAETCA npeueccus
nNpoToHa B MarHUTHOM none. Mpu aTtom, npndop obnagaeT o4yeHb BbICOKOMN
YyBCTBUTENbHOCTLI. Kpome Toro, KBaHTOBbIN MarHuTomeTp Ha adcekTte
OBepxay3epa MmeeT BbICOKY aOCOSTIOTHYIO TOYHOCTb, ObICTPYH CKOPOCTb
perucTpauum AaHHbIX (00 5 n3MepeHUt B ceKyHAy) M HU3KOe 3HepronoTpebreHue.
A dekt OBepxaysepa BO3HUKAET, Korga paboyvas XuaKocTb, coaepkaiyas
HecnapeHHble 3NeKTPOHbI, B3aMMoAenCcTByeT C aToMaMu BoagopoAaa u 3atem
nogBepraeTcs BTOPUYHOW NONsApM3aumMm MarHMTHOIO NOJs BbICOKOW 4YacTOThl.
HecnapeHHble 3NeKTPOHbl BO3AEeMCTBYHOT Ha aTOMbl BOAOPOAa, BO30yXAaa curHan
npeueccum, ugeanbHO NOAXOASLLIMNA ANSA BbICOKOTOYHOrO U3MepeHUsi ooLuero nons.
Mo cpaBHEHUIO C NPOTOHHO-NPELECCUOHHBbIMU MeToAaMuU, BO30OyXxXaeHne npeueccum
noa BO34ENCTBUEM BbICOKOM YacTOTbl MO3BONSAET CBECTU K aOCONMOTHOMY
MUHUMYMY 3HepronoTpeobrieHne U NogaBUThb LWYM (T.K. YacToTa BO30OyXXaeHus
HaxoAuTcA farneko 3a npeaenaMmy Nonockl NPonyckaHUsi cUrHana npeueccum).
OCHOBHblE TEXHUYECKME XapaKkTepUCTuKn marHutometpa GSM-19W cnegytowume:
Paspewenne 0,01 HT

OTHocuTenbHas vyyBcTBUTenbHocTb 0,022 HT/kopeHb Ny

AGcontTHasa norpewHocTb +/-0,1HT

OuanasoHn 10000 go 120 000 HT

Honyck Ha rpagueHT Bonee 10 000 HTN/ M

Mepuopg namepeHun 60+; 5; 3; 2; 1;0,5; 0,2 cek.

Pabouas temnepatypa OT1 -40 go + 55°C

O6bvem namstn 32 M6

O6wwmn Bec 3,1kr

PucyHok 8 — MarHutometp GSM-19W

Pa6oTbl 6yayT npoBOANTHCA B NIOWAAHOM BapuaHTe ABYMS MarHMTOMeTpamum ¢
MCNONb30BaHNEM MeLlero nepemMeLLeHns BAONb UCcrneayemMbliX MHUIA Mo NpeaBapuTensHO
pa3buton cetn npocpunen yepes 100 meTpoB U ¢ 1aBTOMaTU4eCKOMN 3aNUCbIO OaHHbIX B
namaTb Npubopa u ganbHeNLWM BBOAOM UX B KOMNbIOTEp. [lepnog namepeHun
MarHUTHOro nons nNpu psaoBon CbEMke coctasuT 0,2 cek.

B nonesble namepeHusa 6yaet BHOCUTLCS NoMpaBka 3a CyTOYHbIe Bapuaumum MarHUTHOro



nona. [ina y4yéta Bapuaumm reoMmarHMTHOro nonsi MCNosb3oBanacb MarHUToBapuaLMoHHas
CTaHumMA Ha 6a3e TpeTbero marHuTomeTpa «GSM-19W» , kKOTOpbIN yCTaHaBNMBaETCH B
CMOKOMHOM MarHMTHOM MoJie B CTOPOHE OT pas3fn4yHOro poaa nomMex.

MpeaBapuTensHO, B NnpeanoniaraeMoM MecTe pacnofioXXeHUs MarHMToBapuaLMOHHOWN
CTaHUMKN PErMCTPUPYHOTCA Bapuauum MarHUTHOMO Nonsi B HOMHOE BPEeMs, OTfiMyaroLmecs ot
AHEBHbIX Bapuaumi Hanbornee CNoKOMHbIM XapakTepoM Nonsa N HaMMEHbLLINMMK
aMmnnuTyaamm ero nameHeHus. lNo pesynbTaTtaMm HOYHbIX Bapuauumn BbibMpaeTcs
MECTOMOSIOXXEHNE MarHUTOBapMaLMOHHON CTaHLUMMN.

CtaHuusa 6yget pabotaTtb B aBTOMaTUYECKOM peXnme C NEPUOLOM CHATUS OTCHETOB 2
CeKyHAbl, M C NocrneayoLwmm BBe4eHMEM COOTBETCTBYHOLLMX NONPaBOK B HAOMOAEHHbIE
3Ha4YeHWs1 MarHUTHOro Mons.

Bo BpemMsi psigoBON CHEMKN NPON3BOAUTCS CUHXPOHU3ALNSA BO BPEMEHN BCEX TPEX
NCNONb3yeMbIX MarHUTOMETPOB. 3Ha4€HMUA MarHUTHOIO MO, CUHXPOHU3NPOBaHHbIE
no BpeMeHU C 3aMepamMmm MarHUToBapuaLMOHHOW CTaHLMU, AN COOTBETCTBYHOLLNX
npocunen n NUKeTOB 3aHOCATCA BO BHYTPEHHIOK NaMATb MarHUTOMeTpa U B KOHLe
pabouero AHA Yepe3 COOTBETCTBYHLIMNA NOPT aBTOMATUYECKM CHATLIBAIOTCA B NaMATb
obpabaTbiBaloLlero KomnbrTepa.

O6paboTka MmarHMTOopasBe4OYHbIX AAaHHbIX OyAeT BbINONHATLCS B ABa dTana:
npeaBapuTenbHas (nepBuYyHasl) 06paboTka NoneBbix 4aHHbIX U kKaMeparibHasi obpaboTka.
NMepBu4Hasa o6paboTka n npeaBapuUTenbHbIA rpacmuyeckun matepman B Buge
rpacomkoB MarHUTHOro nons no npodunam 6ygeT CoCTaBNATLCA HENOCPEACTBEHHO B
none, 4To NO3BOSISIET AenaTb onpeAeneHHble onepaTMBHbIe BbIBOAbI A0 3aBepLUEHUA
noneBbIX paboT.

MpepBapuTtensbHaa o6paboTka noneBbIX MaTepuarnoB OCYLLECTBASETCA C MOMOLLbIO
nporpammsbl «Oasis Montaj» , rae BBOANTCS nonpaska 3a CyTOYHbIE BapMaLum MarHUTHOro
nons nyTem JIMHEMHOWN MHTEPNONALUN MeXAy ABYMA ONMXKaNLLMMKU NO BPeMeHU
perucTpauum 3Ha4YeHUSIMU BapuaLMOHHOM KpMBOW. Ha kaxxgon Touke HabnoaeHum no
NX NaHOBbLIM M BbICOTHbIM OTMeTKaM (X,Y,Z) B 3aperncTpupoBaHHble 3HaYEeHNs1 MarHUTHOMO
nons Takke BBOOUTCA NoOMpaska 3a HOpMaribHOe reoMarHMTHoOe nose.

2.2 ObpaboTka anekTpopasBeoyHbIX AaHHbIX

O6paboTka nposoauTca crneynanuampoBaHHbiM MO. NporpammHoe obecneveHne C
Pro no3BonsieT aBToMaTM4eckn co3gaBath (C y4eToM npeanonaraemMon MakcumarbHON
rnyGuHbl MCcneaoBaHnsl, 3ajlaHHOro NoNb30BaTENEM) UK BPYYHYHO, HEKOTOpPbIE
nocriegoBaTeflbHOCTU N3MepPEeHUn C MHOXECTBOM BO3MOXHOCTEWN:

el/Icnonb3oBaHne Nbbix cTaHAapTHLIX cUCTEM (Monb-aunonb-aunonb, Schlumberger.
Wenner, poHTanbHbI 1 06paTHbI NoNepeyHbI AnaroHanbHbIA NOSoC )
eOnpepeneHne ypoBHeN uccnenoBaHnsi C BO3MOXHOCTbIO KOHpUIypaLuumn ¢ HECKOSbKUMMN
WMHTEepBanamn onsa ynyyeHnsa kayectsa AaHHbIX

e ONTNMN3aLmsa n3mepeHnii, oTbpakoBka

PucyHok 9 — Pe3ynbTaThl 06paboTkn. Paspesbl NnonspnayemMocT 1 CoOnpoTUBNEHUI

MporpammHoe obecneyeHne ELREIC Pro no3BonseT Takke MMNopTMpoBaTh Ntobble TuMbl
nocnegoBaTenbHOCTEN, CO3aHHbIe BPY4YHYIO B hanne «txt» . [Ina pacyeta nHsepcum
ncnonb3oBanack nporpamma - RES2DINV (nporpammHoe obecnedeHne Geotomo), rae
NPUMeHSIOT ABYMepHble (2D) pacyeTbl aNEKTPUYECKUX CUrHAMNOB, YTO NO3BONSIET
oToGpaxaTb 06n1acTn CNoXHOW reonornn, rae obbi4HbIE MeToAbl U3AMEPEHUS
conpoTmeneHnsa n npogpunmpoaHns 1D HeagekBaTHbI. Pe3ynbTaTthl Takux ob6cnegoBaHum
06bI4YHO N306pakaloTCsl B BUAE NCEBAOPA3PE30B.

PucyHok 10 — Busyanusaumsa nsmepeHun
[lns pacyeTa nHBepcuii ucnonb3oBanacb nporpamma - RES2DINV (nporpammHoe
obecneyeHne Geotomo), rae NPUMeEHSIOT ABYMepPHble (2D) pacyeThbl aneKTpuYecKkmx



CUrHarnoB, YTo No3BoniseT oTobpaxaTb 06NACTN CNOXHOW reonoruu, rae obblYHblE MeTOAbI
N3MepeHnsa conpoTuerieHns n npocdunuposaHusa 1D HeagekBaTHbI. Pe3yrnbTaTbl Taknx
obcnepoBaHuii 06bIMHO N306paxaroTcs B BUAE NceBoopa3pe30B.

PucyHok 11 — PesynbTaTbl UHBEPCUOHHBIX BblYUCNEHUI

1RES2DINV aTo KoMnblOTEpHasA nporpaMmma, KoTopass aBToMaTM4eCKU HaxoauT
AByMepHyto (2-D) mogenb conpoTuBneHus cpeabl Anst AaHHbIX, NONTyYeHHbIX C
nomoLblo Tomorpadgpuyecknx metoguk (Griffiths and Barker 1993).

PucyHok 22 —NocnepoBaTtenbHOCTL U3MEPEHUN ANA NOCTPOEHUA nceBaopaspesa c
MUCMNOJSIb30BaHUEM MHOrO3s1eKTPOAHOM annapaTypbl NoA KOHTPOJsieM KOMNblOTEpa

Ha pucyHke 22 noka3saH npumep pasmelleHUs 3NeKTPoaoB U nocriefoBaTeNibHOCTU
M3MepeHUMn, KOTOPbIN MOXHO ucnonb3oBaTb Ana 2-D Tomorpaduyeckon cbemku. dTa
nporpaMmma paspa6oTaHa Ansi UHBepcum 60NnbLIMX MaccuMBOB AaHHbIX (oT 200 oo
6500 TouekK) cobpaHHbIX CUCTEeMON HabnaeHUN ¢ 60NbLLUMM YUCIIOM 3f1eKTPoAoB (oT
25 no 1800 anekTpoaoB.).

OBymepHas 2-D mogenb, ucnonb3yemasi nporpaMmMmon MHBEPCUU, COCTOUT U3 psaaa
NPAMOYrosibHbIX 6JT0KOB, Kak NoKa3aHo Ha pUcyHke 2. PacnonoxeHue 6nokoB cnabo
CBSI3aHO C pacnpeperneHMeM To4ek Ha nceBaopaspese. PacnpegeneHue n pasmep
OrI0KOB aBTOMaTU4YE€CKM reHepUpPYHTCA MPOrpamMmMon, TaKk YTO YUCIIO GNTIOKOB OObLIYHO
He NpeBbIWaeT Yncrna Toyek usmepeHus. OgHako nporpamMmma umeeT Onuuio, KoTopas
no3BonseT Nosfib3oBaTesNio 3agaTb MoAernb, B KOTOPOMU YKucro GrokoB dyaer
npeBbIWaTb YACIO TOYEeK n3amepeHus. FnyoéuHa nogowBbl 6510KOB NPMHUMaeTCA
NpUMEepPHO paBHOW 3KBMBaneHTHou rnybuHe nccnegosanus (Edwards, 1977) ana
TOYeK C MaKCMMarnbHbIM Pa3HOCOM. CbeMKa OObI4YHO BLINOJIHAETCA C TaKOMn
cucTeMoun HabnaeHUN, B KOTOPOU 3N1eKTpoabl pacnofoXeHbl BAOSb JIMHUM C
NOCTOSIHHbLIM LUAromMm Mexay anekrpogamu. OgHako nporpamMma MoXeT TaKxke
paboTaTb C AaHHbIMM OISl HEPaBHbIX PAaCCTOAHUM MeXAY 3NeKTpoaamMu.
NMoanporpamma npsimon 3agayum ucnonb3yeTcs AN pacyeTa 3HaYeHUN KaxyLierocsi
COMNpPOTUBIIEHUS, @ METOA HENTMHENHON ONTUMM3AaLUM Ha OCHOBE HauMeHbLUUX
KBagpaToB Ucnonb3yeTcsA ANnA ocyuecTeneHnsa nHBepcum (deGroot-Hedlin and
Constable 1990, Loke and Barker 1996a).

Mporpamma moxeT paboTaTb Kak C MEeTOOM KOHEeYHbIX Pa3HOCTEN, TaK U KOHEYHbIX
311eMEeHTOB ANA pacyeTa NpAMON 3aaa4vun. ATa NporpaMmmMa MoXeT UCTNOSIb30BaTbCA
Ans HabnroaeHUM ¢ yctaHoBKamMu BeHHepa, ABYX3NeKTPOAHOW, AUNOSNIbLHON OCEBOM,
TpexanekTpoaHou, BeHHepa - LLintombGepxe n gunonbHOn akBaTtopuanbHoun. B
AOMNONHEeHME K OObIYHbIM, MPOrpamMmmMa noaaepXXMBaeT U HeCTaHAapPTHbIe YCTAaHOBKY, C
NOYTU HEOrPaHUYEHHbIM YUCIIOM BO3MOXHbIX PacnosioXXeHUn anekTponos. MoxHo
obpabartbiBaTbh NnceBgopaspesbl, B KoTopbix Ao 1800 anekTtpogoB u ao 6500
M3MepeHnn Ana ogHoro BpemMeHn. MakcumanbHbIA pa3HOC MoXeT Ao 36 pa3
NpeBOCXOAUTb HauMeHbLW NI pasHoc. NMpenenbl pasmepoB AaHHbIX 6yayT
pacnpocTpaHeHbl Ha ewe 6onblne cUcTeMbl HabnAeHNN.

Kpome 06bI4HbIX Ha3eMHbIX CbEMOK C 3J1IeKTpoAaMU Ha MOBEPXHOCTU, NporpamMmma
Takxe nogaepxuBaeT NoABOAHbIE U MEXKCKBaXUHHbIEe HAGNAeHUS.

Mpoueaypa nHBepcun ncnonb3yemas NporpaMmon OCHoBaHa Ha smoothness-constrained
(c orpaHu4eHMaMM rNagkocTn) MetToae HamMmeHblumx kBagpatos ( deGroot-Hedlin and
Constable 1990, Sasaki 1992). MoxeT 6bITb Takke Mcnonb3oBaHa HoBasi peanu3aums
MeTo4a HaMMEeHbLUMX KBagpaToB, OCHOBaHHas Ha KBa3n-HblOTOHOBCKOM mMeToae
ontummsauum ( Loke and Barker 1996a). 3toT meToq Gonee yem B 10 pa3 GbicTpee, Yem
0ObIYHbIN METOA HAaMMEHbLUNX KBafgpaToB Ans 6onblwmx 06beMOB AaHHbIX 1 TpebyeT
MeHbLle namaTn. MeTog HanmMeHbLLMX KBagpaToB smoothness-constrained ocHoBaH Ha
crneayroLemM ypaBHEHUN

(JTJ+uF)d=JTg(1)



roe F = fxfxT + fzfzT

fX = ropu3oHTanbHbIN CrNaXxuBaLWNn PUNbLTP

fz = BepTMKanbHbIN CrNaXxuBawLnn PuUnNbTP

J=maTpuua YacTHbIX NPON3BOAHbIX

U = nokasaTerb 3aTyxaHus

d = BeKTOp npupaLleHin napameTpoB Moaenu

g = BEKTOP HEeBA30K

OaHUM 13 OOCTOMHCTB 3TOr0 MeTofa sIBASETCA BO3MOXHOCTb HACTPOMKM NokasaTtens
3aTyxaHus 1 CrnaxmBarowmx unbTpoB, YTOObI yO0BNETBOPUTL Pa3fNYHbIM TUNAM AaHHbIX.
Bbl Takke MOXeTe Ucnonb3oBaTh B 3TOM NporpammMe obblvHbIM MeTog ["aycca-HbtoToHa. OH
HaMHOro MmeaneHHee, Yem KBasn HbOTOHOBCKM METO[, HO B MeCcTax C KOHTpacTtamu
conpoTtmBneHnn donble Yyem 10:1, oH gaeT nyywe pesynbTaTbl. TpeTbel BO3MOXHOCTbLIO B
3TON NporpaMmme SBNsSieTCH Ucnosib3oBaHne metoga laycca-HbioToHa Anda nepBbiX ABYX -
Tpex utepawum, nocne Yyero ncnosib3yetcs kBasm HoloTOHOBCKMIA MeToAd. Bo MHOMMX
crny4yasax 970 JaeT Haunyywunn pesynsrar.

[iBymepHas mogens, ucnonb3yemMas 3Tor nporpamMmmMon, 4enuT nonynpocTpaHCTBO Ha pag,
npsiMoyronbHbIX 6510k0B (Puc. 2). Llenb paboTbl nporpaMmMbl COCTOUT B ONPeAeneHnn
COMpPOTMBIEHNI NPAMOYrOSibHbIX BIIOKOB AaloLLMX NCEBOOPA3PE3 KAXKYLLNXCA
COMpOTMBIEHNI, COBNaJaloLWMi C NPpakTU4eCKnMm namepeHunamu. ina ycraHoBok BeHHepa
n Wntombepxe, MOLLHOCTL NepBoro psaa 6nokos coctaenseT 0.5 pa3Hoca anekTpoaos.
[ns ycTaHOBOK noTeHuunana, AunosibHOW OCEBOW U TPEXANEKTPOAHON MOLLHOCTL paBHa 0.9,
0.3 1 0.6 COOTBETCTBYOLLNX PA3HOCOB 3NEKTPOA0B. MoLWHOCTL Kaxxaoro 6onee rrny6okoro
crnost obbl4HO yBenuumeaeTcs Ha 10% (unu 25%). FnyObuHbl Cnoes Takxke MoryT ObITb
N3MeHeHbI Nonb3oBaTenem Bpy4yHyo. Metoa onTuMmM3aumnmn oBbI4HO NbITAETCA YMEHbLUNTD
pasniyne 3Ha4YeHUN KaxxyLLLerocsi CoOnpoTUBIIEHUS PAaCCYNTAHHOTO U U3MEPEHHOMO NyTEM
Bapuaunmn conpoTmeneHun 6rnokos mogenun. Mepon aToro pasnmums aBnsieTcs
cpeaHekBaapaTuyeckas ombka (RMS). OgHako moaernb ¢ HaMMEHbLLIE BO3MOXHOM
owmnbkon RMS nHorga moxeT gaBaTb 6onblUME U HEPearbHblE U3MEHEHUSI CONMPOTUBIIEHUI
MOZENM N He Bcerfga MoXeT OKka3aTbCH «Haumny4len» Mogenbto B reosiormyeckom
OTHOLeHuK. B obuiem, Hanbonee pasymMHbIM METOAOM SBMSieTCH BbIOOp Moaenu Ans Ton
ntepawmm, nocne kotopomn owmnbka RMS yxe He nameHsieTca 3Ha4YMTeNnbHO. 3TO OObLIYHO
NPOUCXOOUT MeXAYy TPeTben N NATON nTepaumsiMu.

Mo pesynbTatam KamepasnbHbiX paboT Nony4veHbl creayLmne matepuansl:

1. MonHas undposBasa 6a3a n3mepeHHbIX 1 06paboTaHHbIX AaHHbIX

2. Pa3pesbl No-npodunbHO NapameTpoB NONspuU3yemMocTy 1 CONpOTMBEHWI (B
3NEeKTPOHHOM hopmare )

3. Paspesbl no-npodmnbHO MHBEPCUOHHbLIX MOZESEN CONPOTUBMAEHUI N NOSISIPU3YEMOCTH
4. KapTbl rnyBuHHbIX YPOBHEN NOMSIPU3yEMOCTU U CONPOTUBNEHUN

5. KoopavHaTbl 1 xapakTepuCTUKN peKOMEHAYEMbIX CKBAXXWH MO BbIABMEHHbIM
aHoMarbHbIM 30HaM MO pe3ynbTaTtam MHTepnpeTauun

6. TexHuyeckun otyeT

2.3 ObpaboTka marHMTopasBedoUvHbIX AaHHbIX

Ob6paboTka MarHMTOpa3BeLOo4YHbIX AaHHbIX NpoBoannack B cucteme GEOSOFT OASIS
MONTAJ 1 cocTosina n3 cnegyowmx npoueayp:

1. Beog B cuctemy naMepeHHbIX 3HaveHun MI1

2. BBog nonpaBku 3a Bapuauumm

3. BBoa nonpasku 3a HOpMarbHOE none.

4.YBsa3ska npodunen.

5.TlocTpoeHune KapTbl aHOManibHOro MarHUTHOrO Mons.

6. MocTpoeHue kapT pas3nuyHbIX TpaHopMaLnn MarHUTHOrO MNOSS.

Mo pe3ynbTaTtam 06paboTkM NOCTPOEHBLI rPadmnKM MarHUTHOrO Nons No NPoUIIbHO K KapTa
aHomansHoro MrT.



3 PesynbTaTbl reogpmsmnyeckmx pabot

Mo pesynbTaTam aneKkTpopassBeoyHbix paboT paccumTaHbl U NOCTPOEHbI pa3pesbl
nonapmM3yemMocTu 1 CONpoTUBNEHN NO-NPodunbHO. OKOHYaTeNbHbIE pacyeTbl NpoBeaEHbI
Nno MeTOoAMKe BbluMCeHUs MHBepcun (06paTHasi 3agaya.) no o6omm napameTpam.
PesynbTatmMBHblE pa3pesbl 0hopMIIEHbI B BUAE reosioro-reopmusnyecknx paspesos.
OnekTpopasBefoyHble paboThl, NpoBeAeHHble B 2019 roay, NO3BONWAN BbISBUTbL HECKOSBKO
aHomarbHbIX 30H Bl npegcrasnsowmx niTepec Ang npoBefeHns AarbHenWmxX reonoro-
reooM3n4eCcKkmnx U3biCKaHUN.

Bce pesynbTaTuBHbIE pa3pesbl NpeacTaBneHbl B BUAE BHYTPUTEKCTOBbLIX PUCYHKOB B
oT4yeTe U B BUAe rpadouyeckmx NpunoXxeHui.

K matepmnanam otyeta npunoxeH DVD auck co crneayowmmm matepuanamu:

1. Basbl 4aHHbIX NO NPOPUITBHO U3MEPEHHBIX AAHHbIX.

2. Basbl aHHbIX NO-NPOdKNNIbHO 06paboTaHHbIX AaHHbIX.

3. Paspesbl conpoTMBRAEHWI U NONSPYEMOCTU, NOCTPOEHHbIE MO pe3ynbTaTam 06paboTKu.
4. Paspesbl 1 KapTbl YPOBHEWN CONPOTUBIIEHUA N NONAPYEMOCTU, NOCTPOEHHbIE MO
pesynbTaTtam pacyeTa MHBEPCUOHHbLIX MOoemNeN.

5. basa gaHHbIX paccyUTaHHbIX UHBEPCUMN.

6. 3D mogenu nonapuayemocTtn, YOC n napametpor Gold Index n Metall factor.

7. TekcT oTyeTa

8. Npadhmnyeckne NpuUNoOXeHNs K OTHETY.

3.1 PesynbTraTthl anekTpopasBeaoyHbIX paboT

Mo pesynbTaTam pacyeTta MHBepcun Bbinn NOCTPOEHbI re03NeKTPUYEcKne paspesbl 1
rny6uHHble ypoBHU 140 M, 40 M 1 -60 M, 4TO SKBMBASEHTHO rnybuHam 85 m, 185 M 1 285 m
COOTBETCTBEHHO MO KaXXgoMy M3 napameTpoB - nonspudyemoctn, YOC n napametpos Gold
Index n Metall factor.

Bce rpacdmyeckme npunoxeHns npeactasneHbl B BUAE pa3pes3oB, MyOuHHbIX YPOBHEN U
pesynbTatveHon 3D mogenu no kaxxgomy napameTpy.

Hwxe Mbl onuwem pesyrnbTaTbl NOCTpoeHun 1 pacyeTos no YOC n BIl.

Mogenb yaenbHoro conpotneneHns BoctouHom yactn boswakosnbckon nnowaau
XapakTepusyeTcsa OTHOCUTENBHO YMEPEHHbIMU 3HAYEHUAMU HU3KME YOeNbHOro
conpoTueneHns B ananasoHe oT 1 o 3935 Omm. Huskne 3HaueHus YOC (< 100 Om-m)
NOKanu3oBaHbl B LIEHTPE U Ha tore ydacTka paboT. YMepeHHble 3Ha4YeHns yaenbHoro
conpoTtmenenuns 6onee 500 OM-m BCTpevaloTCss B OCHOBHOM B CEBEPHOM YaCcTu yyacTKa.

PucyHok 12 — PesynbTtatbl QP pabor. [lceBaopaspesbl Y4enbHOro anekTpruyeckoro
CONPOTUBNEHNSA

PucyHok — 13 PesynbTtatbl 3P pabot. YOC. 3D moaenb. AGCONOTHLIN YpOBEHb 237M
(ypoBeHb Om)

PucyHok 14 — PesynbTtatbl 3P pabot. YOC. 3D moagens. AGConoTHbIN ypoBeHb 90M
(ypoBeHb -147m)

PucyHok 15 — Pesynbtathl QP pabot. YOC. 3D mogens. AGcontoTHbIN ypoBeHb OM (ypoBeHb
-237m)

PucyHok 16 — PesynbTtathl 9P paboT. [NceBaopaspesbl nonsapmnsyemMocTm

PucyHok 17 — PesynbTtatbl 9P pabot. NMNonapusyemoctb. 3D mogens. AGCONOTHbIM YPOBEHb
OM (ypoBeHb -237m)



PucyHok 18 — Pesynbtathl OP pabor. MNonapusyemocTtsb. 3D mogens. AGCONIOTHBIN YPOBEHD
150m (ypoBeHb -387m)

PucyHok 19 —KapTa MarHMTHOro nons un pesyrnbTaTtbl MHTEPNpeTaLmm arnekTpopasBekm
OreVision

SAKINIOYEHUE

MoneBble paboTbl N0 OOBLEKTY BbINOSIHEHbLI B NOSTHOM OOBHEME.

Mo pe3ynbTatam paboT Obifn BbINOSHEHbI:

1. MoneBble paboTbl B NpOohnnbHOM BapMaHTe METOLOM MOMb-AUMNOSNIbHOrO 30HAMPOBAHNS
no TexHonoruu «OreVision IP» ;

2.MNoneBasa kameparnbHas 06paboTka, aHann3 kayecTBa N3MEPEHHbIX BEMMYNH N SKCNPECC-
NHTEepnpeTauus;

3.TlocTpoeHbl paspesbl yAenbHOro 3MeKTPUYECKOro COnpoTMBIIEHUS N NONAPU3YEMOCTM NO-
NPoUIILHO;

4. Co3paHa 6a3a n3mepeHHbIX, 06paboTaHHbIX 1 MIHBEPCUOHHBIX AAHHbLIX MO pe3ynbTatam
3P;

Mo pesynbTatam paboT pekoMeHaoBaHbl NPOEKTHbIE BypoBble paboThbl C LLENbI0 YTOYHEHUSA
NpMpob! BbIABMNEHHbIX 31EKTPOPa3Beo4HbIX aHOMarui.

CIMNCOK NCITOJIb3OBAHHOWU JIMTEPATYPbI
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2 KAZ Minerals AygmpoBaHHbie pe3ynbTaTbl gesatenbHocT 3a 2014 roa, ctp. 16 -2014r.
http://www.kase.kz/files/emitters/GB_KZMS/gb_kzmsf6_2014_rus.pdf

3 KAZ Minerals npoekT boawakosb. [1punoxeHne K HTepnpeTaumoHHOMY oT4eTy - 2019r.
4 Nomad Geo Servise “NGS” , [Monesoi oT4eT No MecTopoxaeHuo boawakons, -2019r.
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