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IInanupyemsble pe3yJbTaThl 00y4eHHs

B pesynbrare oOyueHUs BBIMYCKHUK, OOy4aromMiics Mo CHenHanbHOCTH «TexXHOIorus
TEOJIOTUYECKON pa3Belikmy», crienuanu3anuy. «l'eodusnyeckre MeTOIbl UCCIEAOBAHUS CKBAXKHUH»
00s3aH TIONYyYUTh YHUBEPCAIBHBIE KOMIETCHIIMM ¥ JOJDKEH OBITh TOTOBBIM IMPUMEHHUTH
MaTeMaTUYECKUE, €CTECTBEHHOHAYYHbIEC, COLMAIBHO-)KOHOMUYECKNE U HWHI)KCHEpPHbIE 3HAHUS B
npodeccuonanpuoil aesrensHoctu (P1), nomkeH yMeTh aHamu3UpOBaThb OCHOBHBIE TEHJICHIIUU
MIPABOBBIX, COIMAIBHBIX M KYJIbTYPHBIX AaCIEKTOB HWHHOBAIMOHHONW MPO(ECCUOHATLHON
NeSITeNbHOCTH, JEMOHCTPUPOBATH KOMIIETEHTHOCTH B BOINPOCAX 3/0pOBbsI M 0OE€30MaCHOCTH
KHU3HEJCATCNIbHOCTY M [OHUMAaHHE  JKOJIOTMYECKUX  IOCIEACTBUH  MpodeccuoHaNbHOM
nesitenbHOCTH (P2), yauThes U HENIPEephIBHO MOBBIIIATH KBATU(UKALIMIO B TEUEHUE BCETO EpUoaa
npodeccuonanshoi nestensHocTr (P3).Crienmanuct o0s3aH BiaaneTs oomenpodeccnoHaIbHBIMU
HaBBIKAMH W yMeTh UAcHTU(HUIHMpPOBaTh, (QOpPMYyTHpOBaTH, pemarh W  OPOPMIATH
npodeccruonanbHble HHKEeHEpHbIe 3aaun (P4), moay4uTs HaBBIK pa3padaThiBaTh TEXHOJIOTHYECKHE
MIPOLIECCHl HAa BCEX CTAUAX T'€OJOTMYECKON pa3BeIKU U pa3pabOTKU MECTOPOXKACHHM MOIE3HBIX
uckonaemsix, (P5), ymeno u OTBETCTBEHHO HCIIOJIb30BaTh MHHOBAL[MOHHBIE METOJbI, CPEACTBA,
TEXHOJIOTUH B IPAKTUYECKOU AEATEIBHOCTH, CIEAYs MPUHIUIIAM 3 (HEKTUBHOCTH U 0€301acHOCTH
TEXHOJIOTUYECKHUX IMPOILIECCOB B TI00aIbHOM, SKOHOMHYECKOM, SKOJIOTHUECKOM U COIUAIBHOM
koHTekcTe (P6). Bo Bpemsi MpOeKTHO-U3BICKATENIbHON 1€ATEIbHOCTH JI0JKEH IPUMEHUTh 3HAHUA,
COBpPEMEHHBIE METO/IbI U IIPOTPaMMHBIE CPEJICTBA MPOEKTUPOBAHUS JJIsi COCTABJIEHMSI IPOEKTHON U
paboueit nokymenrtanuu (P7). BeimyckHUKY BO BpeMsi HAyYHO-UCCIIEIOBATEIHCKON IS TEIIbHOCTH
HEOOXOIMMO  OMpeNeNsiTh, CHUCTEMATH3UPOBATh U TONy4aTh HEOOXOAMMBIE JaHHBIE C
MCIOJIb30BAaHUEM COBPEMEHHBIX METOJIOB, CPEJICTB, TEXHONOTUN B WHXeHepHOU mpakTuke (PY),
IJIaHUPOBATh, MPOBOJIUTh, AHAIU3UPOBATh, 00PA0ATHIBATH 3KCIEPUMEHTAIbHbIE UCCIETOBAHUS C
UHTEpIpeTane mnoiayueHHbIX pe3ynbratoB (P9). B opranmzanuoHHo-yrpaBieHUECKON
NeSTeIbHOCTH HEOOX0AUMO HaYyIUThCs 29P(PEKTUBHO pabOTaTh HHANBUAYAIBHO, B KAUYECTBE UJIeHA
KOMAaHJIbl MO0 MEXIUCUUIUIMHAPHOW TEMAaTHUKE, a TakK)Ke€ PYKOBOJIUTh KOMAaHJON Jisi peuieHus
npodeccnoHaNbHBIX WHHOBAIIMOHHBIX 3a/lad B COOTBETCTBUHU C TPeOOBaHHUSIMH KOPIOPATUBHOM
KyJIbTypbl Tipeanpusatust u tojaepanTHoctu (P10), mpoBoAWTs MapKETHHTOBBIC HCCIEAOBAHUS U
paspabaThIBaTh NPEJIOKEHUd 1O MTOBBIIIIEHUIO s dexTuBHOCTH HCMOJIb30BAHUS
MPOU3BOJCTBEHHBIX U  TMPUPOJHBIX PECYPCOB C YYETOM COBPEMEHHBIX MPUHIUIIOB
IIPOU3BOJICTBEHHOTO MEHEPKMEHTA, OCYLIECTBIIATh KOHTPOJb TEXHOJOTMYECKHX IPOLECCOB

reoJ0rM4ecKoi pa3BeaKU U pa3pabOTKU MECTOPOKIACHHM MMosie3HbIX UcKonaeMbIx (P11).
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PE®EPAT

Brimycknast kBanudukannoHHas padora conepxkut: 88 crpanwmia, 24 pucynka, 30 tadmmu, 1
npuioxenue, 50 HCTOYHUKOB.

Kniouesvie cnosa: BEepXHEIOPCKUI TOPU3OHT, (U3UKO-TEOJOTHUYECKAsT MOJEINb, KOMILICKC
reoU3NYeCKUX METOJIOB HCCIICHIOBAHHMA, (PHIBTPAlMOHHO-EMKOCTHBIC CBOWCTBa, BaTHHCKOE
Mmectopoxaenue XMAO-IOrpet

Obvexmom  ucciedoéanusi  SIBISIETCS ~ BEPXHEIOPCKUH  TOPM3OHT Ha  BaruHckom
MECTOPOXKICHHH.

Llenv pabomsi — BEIOOP KOMILIEKCA TE€OPU3NICCKUX MCCICTOBAHNN B IPOSKTHOW CKBaKUHE,
CTPOSIIEHCS C HENbI0 YTOUHEHHSI TTOJIOKEHNS KOHTYypa BEPXHEIOPCKOM 3aJIe)KH B FOTO-BOCTOYHOM
9aCTH MECTOPOKICHUSI.

B npoyecce uccreoosanuss HEOOXOIUMO HW3YYUTh TEOJOTHYECKOE CTPOCHHE palioHa
WCCIIC/IOBAHMsSI, TPOBECTH AaHAINW3 paHEe BBIMOJIHEHHBIX TIeO0()U3MYECKHX HCCICIOBAaHUN B
CKBa)XMHAX, BCKPBIBIINX BEPXHCIOPCKUE OTIOKEHHS ¥ TIOCTPOUTH PU3UKO-TCOJIOTUIECKYIO MOJICIb
JUISL IPOEKTHOTO 00BEKTA — BEPXHEIOPCKOTO pe3epByapa. BrimoaHeHHBIE paOOThI IO3BOIAT PEIIUTh
CIIEAYIOIINE TeOJIOTMYECKHE 3a/1a4H: TIPOBECTH JIUTOJIOTHIECKOE PACWICHEHUS pa3pe3a; BBIICIUTh
IUTACTBI-KOJUIEKTOPBI, ONpEeAEINTh UX (UIBTPALlMOHHO-EMKOCTHBIE CBOMCTBA M  XapakTep
HaCBIIIEHUS.

B pesynemame  uccnedosanus 1mocTpoeHa  (PU3MKO-TEONIOTHYECKAss MOAENb  JUIS
BepxHeropckoro miacta K01 ¥ BEIOpaH KOMIIEKC METOAOB JJISl JTUTOJOTUYECKOTO pacuIeHEHHS
paspesa, BbIJENEHHs M1acTa-KOUIEKTOPOB, ONpesieleHne pUIbTPAaIOHHO-€MKOCTHBIX CBOMCTB U
XapakTepa ero HachIIEHUs KOJUIEKTOpa.

Obnacmsv  npumeHenus: Pe3yNbTAaThl CIEIUATBHBIX  HCCICIOBAHUNH MOTYT OBITh
WCTIOJIB30BAHBI MTPH BBIJIEIIEHUN BOAOHEPTSIHOTO U Ta30HEPTSHOTO KOHTAKTa HA MECTOPOXKICHUH
3anagnoit Cubupu.

B 6yoywem nnanupyemcs NIpUMEHATh KOMIUIEKC UCCIIEIOBAaHUI aBTOHOMHBIMU NpHOOpamH,

JUTS BBIJICTICHUST BOJOHE(PTSIHOTO KOHTAKTa HAa MECTOPOKIeHnH 3anagHo Cudupu.



ESSAY

The final qualifying work contains: 88 pages, 24 figures, 30 tables, 1 Appendix, 50 sources.

Keywords: upper Jurassic horizon, physical and geological model, complex of geophysical
research methods, filtration and reservoir properties, Vatinskoye field of KHMAO-Yugra

The object of research is the upper Jurassic horizon at the Vatinsky field.

The purpose of this work is to select a complex of geophysical studies in a project well being
constructed to clarify the position of the contour of the upper Jurassic Deposit in the South-Eastern
part of the field.

In the course of the research, it is necessary to study the geological structure of the research
area, analyze previously performed geophysical studies in wells that opened the upper Jurassic
deposits, and build a physical and geological model for the project object-the upper Jurassic
reservoir. The performed works will allow to solve the following geological problems: to conduct a
lithological dissection of the section; to identify reservoir layers, to determine their filtration and
reservoir properties and the nature of saturation.

The study built FGM object and the projected range of methods to solve geological problems
(lithological division of the section, reservoir identification, determination of photovoltaic
collectors, the coefficient of saturation and saturation type header).

Field of application: the results of special studies can be used in the isolation of water-oil
and gas-oil contact in the field of Western Siberia.

In the future, it is planned to use a set of studies with Autonomous devices to isolate water-

oil contact in the field of Western Siberia.



OBO3HAYEHNA 1 COKPAILIEHUA

AK — akycTUUYECKHI KapoTax;

BK — 60koBO#i KapoTax;

BK3 — 60x0BOE KapOTa)KHOE 30HIUPOBAHUE;

BHK — BooHedTsiHOM KOHTAKT;

I'HK — ra3zoHedTsHON KOHTAKT;

I'K — ramma-kaporax;

I'TK — ramma-ramMmma-kapoTax;

I'TK-i1 — ramMa-raMMa-kapoTax IUIOTHOCTHOM;
I'"C — reodusmnueckne uccieq0BaHus B CKBaXKHHAX;
I'OCT — rocynapcTBeHHbIN CTaHIAPT;

UK — MHOYKIIMOHHBIN KapOTax;

KC — kapoTtax conpoTuBieHus;

MBK — MuKpoOGOKOBOI KapoTax;

HKT — HeHTpOHHBIN KapoTax;

I1b — nmpaBusa 6e30MacHOCTH;

[1C — xapoTak MOTEeHIMAJIOB CAaMOIPOU3BOIbHON MOJISIPU3ALUHY;
PK — pagnoakTuBHBIN KapoTaK;

CH3 — cpencTBa MHAMBUYAIBHOM 3aIUTHI;
CHulI — cTpouTtenbHbIe HOPMBI U IPABUIIA;

V3C — yaenbHOE 3NEKTPUIECKOE COMPOTUBIIEHUE;
OI'M — GpuBHKO-TEOT0OTHIECKAS MOJIEIb;

OEC — punpTpalliOHHO-€MKOCTHBIE CBOMCTBA;
O/1C — anexTpoABMKYyIIasl CUIIA.

CKB - CxkBaxxuna
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BBE/JIEHUE

3anagno-Cubupckas HeTera3oHOCHas IPOBUHITUS B HACTOSIIEE BPEMSI M HA MHOTHE T'OJIbI
BIiepes OyJeT OCHOBHBIM LIEHTPOM HedTe- U ra30100bI19H, I03TOMY aKTyaJIbHbIM U SKOHOMUYECKU
BBITOJHBIM SIBIISIETCSI OypeHHE CKBaXKHH C IIEJIbI0 JIOpa3BeIKH HEPTEra30HOCHBIX TOPU3OHTOB Ha
CTapbIX MECTOPOKACHHUSIX C XOPOIICH MTPOMBICIIOBOM HH(PACTPYKTYPOH.

Barunckoe HedTssHOE MecTOpOXAeHHE OTKpHITO B HukHEBapTOBCKOM paiioHe XaHThI-
Masncuiickoro aBTOHOMHOTO OKpyra B 1963 rony u BBezieHO B dKcIutyaTanuio B 1971 rony.

OCHOBHBIE TPOMBIIUICHHBIE 3QJIEKU CBSI3aHbl C MEJOBBIMM IUIaCTaMH. MecTopokieHue
HaXOJUTCSI HA TMOCIEAHECH CTaauH pa3pabOTKH, OCHOBHBIC JTOOBIYHBIE OOBEKTHI OOBOJHECHBI,
MOSTOMY CYIIECTBYET HEOOXOJMMOCTh MIPOBEACHUS TEOJIOT0-Pa3BeOYHBIX pPabdOT C IEIbI0
yrouHeHnus BHK B BepxHeropckom miiacte u nepeBoje 3anacoB kareropuu Cz B Ci.

Llenpto MaHHOTO JUIUIOMHOTO MPOEKTa SBISETCS BBIOOP KOMILIEKCAa Teo(PU3NYeCKUX
UCCIIEIOBAaHUM B MPOEKTHON CKBaXMHE, CTPOSIICHCSA C LIEJbI0 YTOUHEHHUS I0JIOKEHUS KOHTYypa
BEPXHEIOPCKOH 3aJI€KU B I0I0-BOCTOYHON YaCTH MECTOPOKICHMSL.

[Ipy mOArOTOBKE MpOEKTa HEOOXOAMMO H3YyYUTh T'EOJIOTUYECKOE CTPOCHHE paiioHa
UCCIIEIOBaHMs, TMPOBECTH AaHallM3 paHee BBIMOJIHEHHBIX TeO(PU3NYECKUX HCCICA0BaHUN B
CKBa)XMHAX, BCKPBIBIINX BEPXHEIOPCKUE OTIOKEHHUS ¥ TIOCTPOUTH (PH3UKO-TCOJIOTUIECKYIO MOJICIb
JUISL IPOEKTHOTO 00bEKTA — BEPXHEIOPCKOT0 pe3epByapa. BoinonHeHHbIE pabOThI TO3BOJIST PELIUTh
CJIELYIOINE FE€0JOTUYECKUE 3aJa4M: IIPOBECTH JIUTOJIOTHYECKOE PaCUICHEHMS Pa3pe3a; BbIACIUTh
MJIACTHI-KOJUIEKTOPBI, OMPENENUTh UX (UIBTPAIIMOHHO-€MKOCTHBIE CBOWCTBA U  XapakTep
HACBIIICHHS.

[TpoexkToM Takxe nIpeycMaTpruBaeTCsl PACCMOTPEHKE 0CO00 OMACHBIX YCIOBUI IPOBEICHUS
paloT 1 mpeUI0KeHNEe MEPOTIPUATHIA 10 00eCIIeUeHII0 O€30MaCHBIX YCIOBUS )KU3HEAESITEIbHOCTH.
Kpome TOro, mnpoBOIWTCA OSKOHOMHMYECKMM pacyeT 3aTpaT Ha MPOBEICHHE KOMIUIEKCA

reo(u3nuecKux pador.
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1 OBIIIAA YACTb
1.1 T'eorpado-3KOHOMUYECKUI O4YEpK palioHa paboT
I'eorpaduyeckn BaTtuHckoe MECTOpPOXKIICHHE HAXOIUTCS B IEHTPAJIBHOM YacTH 3arajgHo-

Cubupckoii paBHHHBI B npeneinax CperHeoOCKOW HHU3MEHHOCTH (PUCYHOK 1) M MpeacTaBiseT

ciiaborepecedyeHHyr0 3a00JIOUEHHYI0 TOWMa C MHOTOYUCIICHHBIMH MEIKHMH O03€paMH U

MPOTOKaMHU. AGCOIIOTHBIE OTMETKHU pebeda n3MeHsoTcs oT 34 M 10 41 M.

VCITBHbIE OBOZHAHEHUA

HACENEHHLIE NMYHKTLI MYTI COOBLWEHIA NONE3HRIF UCKOMNAFMBIF
® ropoaa /N AKeneabe aoporn A Hegon
\ ©@ Mocerkn ropeseKoro Tuna ARTOfCFOMM: A Hequ v ropioame raou
o »:mr:e. G‘Hl'lhla v?uml N pepepar bHbe (l Fopicune/rasi
H CONLOKOTO TUNA /NS Ctocpap M nokpeiTHen:
! FAHKUbI N AUMHL KW VW rosne KUPRHSHO- KEPAMOUTODLI D
X ! ‘.’ - N TRYHTOBbIS X
> 1| 2\ OOna_ien "] ‘Culp;e v\pemavc—o)e
® - o o QNIOKH, AW uma
T | ‘l o e ABTUHOMHBIX OKPyroB B Aapononrs Mecien 1 rpaoui
'l : PaioHoB \L Peunbie 10pTL! B4 Lasecranx
thip f S5 R /Y sanoeappu o Pekn LUKAMNA BLICOT E METPAX:
- ot MENEERE S O - - sorora T osepa  EETICL || [
|55 | % == - BatuHckoe 0 50 -0C 150 2C0 400 GOC 80O 1600 1250 1500 poiwe
_} ) : e i ; MecTopoXKaeHue 22 0 22 a4 Gl K
' SjaaN 7 m-mm -
~.|-----l‘.- e L - .- B 1M EZ <
Pucynok 1 — IlomoxkeHne BaTWHCKOro IJMIIEH3MOHHOTO YdYacTKa Ha QparMeHTe (QHU3NKO-

reorpaduueckoi KapThl XaHTbI-MaHCHHCKOTO aBTOHOMHOTO OKpyra [ 1]

Kinumar paiioHa pe3KO-KOHTMHEHTAJIbHBIM — C JIETHEW TeMIlepaTypol, JHOCTUTarolEen 10
mwioc 30 °C B wrone W MUHUMaIbHOW Temriieparypoii mo mMunyc 50 °C B nexaOpe-sHBape.
[TocTOSTHHBIN CHEXHBINA MOKPOB TMOSBISIETCS B HOSAOPE U JEPIKUTCS 0 TMOCISTHEH JAEKa bl anpers.

Bricora ero gocturaer 1,2-1,6 M. 'myouna npomepsanus o3ep coctasiset 0,4-0,6 M.
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AnMUHHCTpaTUBHO BatnHCkoe MecTopoXkieHue pacnoyioxkeHo B HiubkHeBapTOBCKOM
paiioHe XaHTbI-MaHCUHCKOTO aBTOHOMHOT'O OKpyra TroMeHCKO# obnactu. bivpkaiimmii KpymHbINA
HACEJICHHBIN MyHKT — pallOHHBIN LEHTp, I'. HuKHeBapTOBCK, HaxoauTcs B SO0 KM Ha FOro-BOCTOK OT
MECTOPOXKIACHUS. 31€Ch €CTh KPYIHBINA a3pOIOPT, KEJIE3HOJOPOKHBIM U pedHOM BOK3aJbl. JJoporu
C TBEPJbIM TMOKPHITUEM WYaIlle BCEro COCAMUHSIOT KPYMHBIE TOpoJia, Takue Kak Meruox,
HuxneBaproBck u Pagyxubiif. OcTanbHble JOPOTH, UCHOIb3YyeMbIe JIJIsl TIOCTaBKU 000PYI0BaHUS
u paboueill cuiibl Ha Y4YacTOK paloT, SBISAIOTCS BPEMEHHBIMU M IPEACTABICHBI TPAKTOPHO-
BE3EXOHBIMH MYTSAMH.

[To ycnoBusiMm mpoBeAeHUst pabOT uccienyemas IUIOMIAgb OTHOCUTCS K 5 KaTeropuu

crosknoctH [3].

1.2 Kpatkas reosoro-reopusndeckas U3y4eHHOCTb

OTkpbITHIO BaTWHCKOro MeCTOpOXKAEHUS, KaK M BCEM MECTOPOXKACHUSAM B 3amagHou
Culupu, npeAlecTBOBAIN TUTEIbHBIE T€0JIOT0-Te0PU3NIECKUE UCCIETOBAHUS ATON TEPPUTOPHUH.
Oco0eHHO MHTEHCHUBHBIE PAbOTHI 1O MOUCKaM HE(DTSHBIX M T'a30BBIX MECTOPOXKICHHI B 3amaHO-
Cubupckoii obnactu HaunHaroTCs B 1948 rony.

B 1954 rony 3anagHo-CuOUpPCKHM TIeOJIOTUYECKUM YIIpaBiIeHHEM Oblia MpOBEACHA
reosiornyeckas cpemka Macmraba 1:1000000, B pe3ynbrare dyero Oblla COCTaBleHA
INocynapcrBenHast reojoruueckas Kapra, OCiIy>KMBILIasi OCHOBOM JUIsl TOCTAHOBKH Ie0()U3HUECKUX
pabot. PernonanpHbIe T€070r0-Te0(hU3nIeCKre UCCAEA0BaHUS OPUECHTUPOBAHBI HAa TTOUCK KPYITHBIX
CTPYKTYpPHO-TEKTOHUYECKHX AJIEMEHTOB U BBISICHEHHE OOIIUX 3aKOHOMEPHOCTEH B T€0JI0THYECKOM
CTPOEHHUH pailioHa. B pe3ynbrare mpoBeAeHUs I'€OJIOTMUYECKUX, TPaBUMETPUUYECKUX, MAarHUTHBIX
ChEMOK, a TaKXKe CEMCMHUYECKHX PEUYHBIX padoOT, ObUIM BBISABJICHBI KPYIMHBIE MOJOXKHUTEIbHbBIC
TEKTOHUYECKUE 3JIeMEeHThI [-ro mopsnka, B Tom yucine u HukHeBapTOBCKUK CBOA. B 3TOT *e
nepuoj; OypeHHe ps/ia OMOPHBIX CKBAXKHH TO3BOJWIO M3YYHTh JIMTOJIOTO-CTPAaTUTPaA(UUECKYIO
XapaKTePUCTHUKY TITYOOKHX TOPU30HTOB ME3030MCKO-KaitHO30HCKOTr0 0CaJOYHOTO YeXJIa.

[TouckoBele pabotrel Ha BartwmHckod miomamun Havyatel B (QeBpase 1964 rona.
[TepBOOTKpHIBATEILHUIIEH MECTOPOKIACHUS SIBIsIETCS CKBakuHA 120, mpoOypeHHast B TPUCBOI0BOM
4acTH BaTWHCKON CTPYKTYpHI.

B 1974 rony naboparopueil mOMCKOBOM U pPa3BEAOYHON T€0JIOTUH OBUT COCTABJIEH MPOEKT
Jopa3BeKu Iulolanu. bypeHuem pasBenounbix ckBakuH 32 O - A u 807 Obuta mokazaHa
HedTeHOCHOCTh ropu3oHTa bBg u mnacra ABi. ITlocienyromuil psia moilydeHHBIX MaTepHUasoB,

pe3yNbTaThl IPOBEACHHBIX CEHCMOPA3BEIOUYHBIX PA0OT (PUCYHOK 2) U CTPYKTYPHBIX MOCTPOEHUMN
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II0Ka3aJl, YTO BBISBJIECHHBIE 3AJI€KU SIBIISIFOTCS IPOJOKEHHEM OJJTHOMMEHHBIX 3aexell Batunckoro
MecTopokaeHus. OHU UMEIOT 001IKe BOAOHE(PTAHbIE KOHTAKTHI.

B pesymbrare oSKCIUyaTallMOHHOTO pa3OypuBaHus W Jopa3Beaku BatuHckoro
MECTOPOKIEHUSI 3HAUUTEIBHO YTOYHWIIOCH TI'€OJIOTUYECKOE CTPOEHHUE, TI'eOJIOrO-IPOMBICIOBHIE
MOKa3aTesy U 3anackl 3anexel. Jlokazana HepTeHOCHOCTh IOPCKUX OTIIOKEeHHH B Tutacte KOB1 Ha
3amagHOM MOIHATHH.

B Hacrosimee Bpemsi WAET MHTEHCHBHAs SKCIUTyaTalusi oObekTa. Ha MectopoxkaeHuu
HaOmonaeTcss cradmibHbI pocT a00brun HedTu. C 2004r. 3HAYUTETHHO BO3POCTH OOBEMBI

IKCIUTYyaTallMOHHOTO OypeHHUs, OJHAKO IMPUPOCT 3amacoB HE()TH HE BOCIOJHIET €€ TOJIOBYIO

n00b1ay [3].
s B \ N7 '{ - & ; N 1
-I.I ‘-' 3 .10~
T=n = 3. :
a NIt 7 .]‘1‘/\ S g, S lH: Y=
+ = : _':";': '-—-".:\ e’ .+-“ -t
- ‘A . %
o 55 < Z i GASA
- (11 "-t‘ T
"X - |
b o
-~ — 1

\§ & "N, o A
i

3

YCNOBHBIE OBC3HAYE A

/N Npohane saécuonaprist |MOB)

/ V

/'\.‘ Maoesiya XaHTor-Manenassoro AD

@  HscenowHwo nynicrul Mpochrre csicvonaprain 'OFT).

I uopaceTh /NS no1ssor.

NG
/\/ Pernomaisuee: ceRcvonpouni / N/ 1980—12aCr,

//\\/ nocne “99) r.
- BaTHHCKO®€
MecTopoxae [Mo matepnanam B LPH XMAO
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PI/ICYHOK 2 —ITomoxenue Batunckoro JIMIICH3UOHHOI'O Y4aCTKa Ha (bparMeHTe KapTbl U3YYCHHOCTHU

paiiona ceiicmopazBenounsiMu padotamu MOB u OI'T [1]

Kaprta u3y4eHHOCTH OMOPHBIM, MAPAMETPUUYECKIM M TIOMCKOBO-Pa3BEIOYHBIM OypEeHHEM I10

cocrostHuto Ha 01.01.2002 r. npexacraBieHa Ha pUCYHKeE 3.

- e 4y a™
.“;& .té?' - ’.,
> f@- g

YCNOBHEIE CBO3HAUEHWA

/ \0 TpaHuLE XanTh-Madanic<oro AD ‘ OnopHbie CEBAXMHL
)
L ] Hacanerkeia mykk s A MAPAMATIMURCK AR CKRR¥MK I
MOMCKOBE € CREMNIHE!
PAIRA/ICHHA CRADREHR:
® 19962001 @® 1EE0—2001
L] 10861995 ® ices 1095
® 1976—1285 ® 197e—1985

1966—1875
1849—1865

® 10861978
| ®  jeea—1965
1

! _ BaTHHCKOe Mo martepnanam B UPH XMAO

' ". el MECTOPORTCHHE », ¢ 20 o oom

L}

| . . ™ -mwm —

' - ' - B1om z.; K7M

Pucynoxk 3 — ITonoxxenne BaTHHCKOTO TUIIEH3MOHHOTO yUacTKa Ha ()parMeHTe KapThl H3Y4EHHOCTH

OTIOPHBIM, TAPAMETPHUECKUM U TIOUCKOBO-Pa3BeIOYHBIM OypeHneM no coctosiHuio Ha 01.01.2002
r. [1]

2 I'EOQJIOTI' O-T'EO®U3NYECKAA XAPAKTEPUCTHUKA OBBEKTA
NCCIIEJOBAHUA

2.1 Crpaturpadus

B reonormyeckom ctpoeHnn HukHEBapTOBCKOrO CBOJAA MPUHUMAIOT Y4YacTHE IOPOAbI

MajJa€030MCKOT0 (I)YHI[aMCHTa M M€3030MCKO-KaliHO30MCKOro 0Cag0YHOro uexJa.

Ianeosotickas spomema (PZ), cornmacHo pabotel [17], ciokeHa TPEIIUHHBIMH TIHHHUCTO-

KpPpEMHHUCTBIMH CJIaHOAMHU C TPCIIXMHAMH, 3allOJTHCHHBIMH KaJIbIIUTOM. OTnoxxeHus JOKOPCKOro
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(dbyHIaMeHTa OMUCaHBI Ha coceTHUX MernoHCKoM U CaMOTIOPCKOM MECTOPOXKICHUSX (CKBAKIUHBI
1,2, 8 u 126). Ha BatuHCKOM MECTOPOKICHUN OHU BCKPBITHI JUIIL B CKBakMHaX 124 u 132.

[Topoabl ocagouHOro uexJya 3ajeraloT Ha (QPyHIAMEHTE WM €ro KOpe BBIBETPUBAHUS C
YIIIOBBIM M CTPaTHTPAPUIECKIM HECOTIIACHEM.

Mesozoiickasa apomema (MZ)

FOpckas cucmema (J)

Hmxanii u Cpe,Z[HI/Iﬁ OTACJIbL IOpCKOfI CHCTEMBI 000Ca0JIMBAIOTCS B MIOMEHCKYIO ceumy,

CJIOKEHHYIO TIepeciiauBaHUEM MECYAHUKOB U aJIEBPOJIUTOB CEPBIX, MOJTUMUKTOBBIX, C TJIMHUCTHIM
LIEMEHTOM M C BKJIIOUEHHUEM YTJIMCTO-CIIOJMCTOr0 MaTepuajia M TJIMHHUCTBIX MOpoJ. TouiuHa
nocturaet 130 m.

Bepxuuii otnen o0beIMHAET BaCIOTAHCKYI0, TEOPTUEBCKYIO U 02)KEHOBCKYIO CBUTHI.

Hipxuasas 4acThe 6acrocanckoli céumvl CIOXKEHA NpEeMMYIICCTBCHHO aprujuimiTaMu TCMHO-

CEPBIMHU, TUIOTHBIMH, C TTOJAYMHEHHBIMU MPOCIIOAMH AJIEBPOJIUTOB. BepxXHsa MOJCBUTA CIIOXKEHAT
1-2

recyaHo-alIeBPUTOBBIE TOpoab (TutacT FOB1“), koTophie Ha BaTnHCKOM B cOCceTHUX MErHOHCKOM,

AranckoM u CaMOTJIIOPCKOM MECTOPOXKACHHUSAX SBISICTCS IPOMBIINIJICHHO HEPTECHOCHBIM.

MOIIHOCTE CBUTHL JOCTUTAET 75 M.

baowcenosckasa ceuma ¢dopmupyercs B BOJDKCKOE BpeMsl U IPEACTaBICHA YEPHBIMU,

IUIOTHBIMHM, OWTYMHMHO3HBIMH aprWJUIMTAMH U XapaKTepus3yeTcsl Ha SJICKTPOKAPOTAKHBIX
auarpamMmax BbICOKMMH 3HadueHusiMu cornpotuBienuit (KC go 500 OM*M) u painoakTUBHOCTHIO
(mo 80 wMxP/4 u 6onee). Curta sBiIsIeTCS HAJIEKHBIM PENEPOM Ha BCEH TEpPpUTOpPUU 3araIHOM
Cubupu ¥ OCHOBHBIM MAapKHUPYIOIIUM TOPU30HTOM, OTOXKIECTBIAEMbI C CelCMHYECKUM
OTpaXKaroIIKUM TOpU30HTOM «b». MOIIHOCTH CBUTHI HOpsiika 8 — 15 M.

Menosas cucmema (K)

Huocnuti omoen (K1) mpezcraBiieH CBUTaMH: METHOHCKAasl, BapTOBCKas W HW)KHEH YacCThIO
ITOKYPCKOM.

Mezuonckas ceuma cnoxxeHa MNPpEUMYIIECTBECHHO aprujlyiInTaMu TEMHO-CEPbIMH, C TOHKHUMU

MPOCITOSAMU M3BECTKOBUCTBIX aJ€BPOJIUTOB M MECYaHUKOB. HUKHsS yacTh pa3pe3a OTHOCUTCS K
AQUMMOBCKOH ITayke, B KOTOPOH BBIICISAETCS IMEPCICKTUBHBIC B HEPTETa30HOCHOM OTHOIICHUH
mwtactel (bB19-22). BepxHss mojacBuTa mpeAcTaBieHa MECYaHUKAMHU CEPhIMH, MEIKO3EPHUCTHIMH,
KBapII-TIOJICIIITATOBBIMH, KPEIIKUMH, C TIPOCIOSIMH INIOTHBIX, OypoBaTO-CEphIX ayeBposmToB. Ha
BatuHCKOM 1 cOCETHUX MECTOPOKIACHUSX 371eCh BIIEsieTcs HeTeHOCHBIH TuiacT bBg. MorHocTh
cBHUTHI — 280 M.

Bapmosckas ceuma cornacHoO MNEPCKPBIBACT HIDKCICKAMIUE TOJIINHU W IPECACTABICHA

YEPEAOBAaHNEM TJIMH ILIOTHBIX, CJIOMCTBIX OT CEPBIX IO TEMHO-CEPBIX C FOJ'IY6OBaTBIM OTTCHKOM,

IUIOTHBIX, CCPBIX AJICBPOJUTOB M IMCCYAHHUKOB. [Tecuanuku 000caOIMBaAIOTCA B He(bTCHOCHBIe
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TOPU30HTHI ¢ Tu1acTamu rpynmnsl bB u AB, npencrasnstonmu HeTeHOCHBIH KoyuiekTop. [1o Bcemy
MHTEpBaJly BCTPEUYaeTCs YIIIUCTBIN 1eTpUT. MOIHOCTh CBUTHI JocTUTaeT nopsaka 370 m.

Anvivckas ceuma B HYMKHEH 9acTH IECYaHO-aJICBPOJIMUTOBAsA C IMPOAYKTUBHBIMU IJIaCTaMKU

ropuzoHTa AB1 Ha Oonbiuell yactu cTpykryp HuskHeBapTOBCKOro cBOJa. MOIIHOCTH CBUTBI

Bapbupyet oT 140 o 160 m.

Loxypckas ceuma CIOXKEHa MEPECIAMBAIOIIMMUCS TECYAaHUKAMHU Pa3HOW IIOTHOCTH,
[JIMHAMH U QJICBPOJIUTaMH C BKJIFOUCHHEM YIJIMCTOTO JIETPUTa M CUaepuTa. MOIIHOCTh CBUTHI
nopsiaka 400 m.

Bepxnuti_ omoen (K;) oO0bequHsIeT BEPXHIOK YacTh IMOKYPCKOW CBHTBI, Ky3HEIIOBCKYIO,

6ep630BCKYIO U T'aHbKHMHCKYIO CBUTHI.

BerHHH 4acCTb I’ZOKVDCKOZZ ceumbsbl MpCACTABICHA ICPCCIIaUBAOIIUMUCA TICCHAHUKAMH H

IeCKaMH C TIIMHaMH U aneBposiutaMu. o Beell Tomie BeTpeuaeTcsi 0OyriaeHHbIH PaCTUTENbHBIN

netput. MormraocTh cBUTHI gocturaet 270 — 300 m.

Kysneyoeckyio ceumy cnararoT TIIMHBI CEPbIe H TEMHO-CEPbIC C TOITy0OBaThIM U 3€JICHOBATHIM
OTTEHKOM, B BEpPXHEH 4YacTH omnecuyaHeHHble. K IMOIOIIBE CBHUTHI MPUYPOYCH CEHCMHUYCCKHIA
ropu3onT I'. Tonmuna cBuTH 1oX0auT 10 30 M.

E€D€306CKCIFI ceuma ¢ 3CJICHOBATO-CCPbIMU, KOMKOBATbIMU I'NTMHAMHW U C pCAKMMU TOHKHMU

IPOIUIACTKAMM IECYaHUKA U CEpOro aJeBpOJIUTA COIVIACHO NEPEKPBIBACTCS TIIMHAMU_2AHbKUHCKOU
ceumoli ¢ BKJIIOYEHUEM CHAEpHUTa, nuputa U ¢parmMeHtamu (ayHbl. BepxHss yacTb CBUTHI
MIpe/ICTaBIeHa OMOKOBUAHBIMU INIMHAMU C CEPhIMU PAa3HO3EPHUCTHIMH NeckamMu. O01as TonmuHa

ocankoB nocturaet 200 m.

Kauinosoiickas spomema (KZ) o0beAuHSAET TaIWHCKYIO, JHOJHHBOPCKYIO, YETaHCKYO,
aTJIBIMCKYIO ¥ HOBO-MHXAMIIOBCKYIO CBUTHI [2]. 3aBepIiaioT pa3pe3 MeckKy U TIIMHBI YeTBEPTHUHOM

CHUCTCMBI.

2.2 TexkToHUKA

B nmpenenax 3amanno-CuOupckoit mimThl OOIBITMHCTBOM HCCIE0OBATENICH BBIJCISIETCS TPU
CTPYKTYpHO-TeKTOHHYeCKMX dTaxka [1, 17]. HwkHui#l CTPYKTYpHBIH STaX IUIUTHI OTBEYAET
T€OCHHKIIMHAILHOMY 9Tany pas3BuTus. CorjiacHo TekToHHYeckoit cxeme [1] (pucynHok 4),
¢dbyHIaMeHT Ha BaTHHCKOM U OKPYXKAIOIIUX €r0 MECTOPOKICHHSIX T€TePOreHHBI U OTBEUYAET KaK

TepIUHCKON CKJIaI4aTOCTH, TaK U OoJiee IpeBHEN — BEHA-IPOTEPO30UCKOM (PUCYHOK 4).
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PI/ICYHOK 4 — Tlonoxeune BarmHCcKOro MCCTOPOKACHUA Ha Q)paFMeHTC TEKTOHHMYSCKOMN KapThbl

0CaJIOYHOTO YeXJIia MeHTPpaabHON YacTu 3anagHo-CuOupckou mimTh [ 1]
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Cpenuuil CTpYKTYpHO-TEKTOHUYECKHH 3TaX OOBEAMHSET MOPOJbI, CHOPMHPOBABIIUECS B
YCJIOBHSIX apareOCUHKIMHAIM, CYIIIECTBOBABIINX B IEPMO-TPUACOBOE BPEMSI.

BepxHuii, Me30301CKO-KaMHO30MCKUN CTPYKTYPHO-TEKTOHUYECKUA H3TaX, — TUIIHYHO
wiatpopMeHHbIN, (opMHUpyeTCs B YCIOBUSAX JUIMTEIBHOTO W YCTOWYMBOIO TNPOTHOaHUS
byngamenTa.

CornacHO TEKTOHMYECKOMY DPallOHUPOBAHUIO CTPYKTYpP OCaJOYHOrO yexia (PUCYHOK 4),
Barunckasa ctpykrypa npuypoueHa Kk MernoHncko-IIokypckol cucteme BajioB, OCIIONKHSIOIIUX
LIEHTpaJIbHYIO 4acTb MernoHckoro Bajia Ha Hu>xHeBapTOBCKOM CBOJIE.

ITo oTpaxaromemy ceicMu4ecKkoMy TOpu3oHTy «b» BaTuHCKast CTpyKTypa OKOHTYpHUBAcTCs
u3oruncoit munyc 2425 m. Ilo uzorumnce munyc 2400 M B ee mpenenax BbIICNSAETCS YEThIPE
MOAHATHUSA, O JBAa B BOCTOYHOM W 3alaJHOM €€ 4acTsiX, KOTOPbIE YCIOBHO MOKHO BBIICIIUTH B

3ananHo-Barunckoe u Bocrouno-BaTtunckoe nogHsaTHs (pUCYHOK 5).

5 \‘,.‘ /
YCAOBHbIE OBO3HAYEHHS

FOHTYP STATIOHHOND YNAC TRA CHBANMIL, PORPLIBUME OTNONEHNR 3TANOHHON O DELEXTA:

@ WITEPBAN OTIOMEH S NOMITIEKCA HE NCITHBAICS,

HET MNECEMALIM O XAPAXTEPE HAC BRUEHIS 110 TWC:
HSOTUNIC! 1O KPOBRE MACTA J01
® PEAN OTIIONEHI 1) ROMNIBNCA NE HCNHITRBAS,

MHTES ()
NAPAKTEP HACSEUEHYST

© VNTEPBAT OF/IONEHAR KOMNIEXCA HE HCIBITHBANCS,
NAPAKTEP HACKRUEHIS (10 WG - HEST 4rlwm|

@ VHTEPSBAN OTIONEIN KOMIIEXGA HE WG/ THBAIER,
SANEWH YITIEBQNCRON0S 10 THC - HENOSINENTOR:

O CRaANIS B NI HETIBTAHIS,
| BHEWI KOHTYP HESTEHOCHOCTH © AHTOKA HE NOMNENO;
@ nomvEN eGP
| BHELINA KOHTYP T ASOHOCHOCTH o IVHIOK HESTH,
® IEMITOK 8OO,
\ / { YONOBH WA KOHTYP HESTENOCHOC TH & IFMTON B0 CIINEMKOR HESTH.

/ © NATOK HESTH C BOR0M;
/‘(\x\/ FROIME BTN OABAYWS KONSEXTOROS

A /
/ \/  TEXTOMMSECIE HaPwEO!

Pucynok 5 — Ilonoxxenne BaTHHCKOTO MECTOPOKICHUS HA CTPYKTYPHOUM KapTe MO KPOBJIE IJIacTa

101 [50]
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O06a oHM UMEIOT TPOCTUPaHKE OJIN3KOE K MEpHIMOHAIBHOMY. BBepX 1Mo pazpesy coxpaHsercs
NOJJ00HOE CTPOEHHE, HO MO BBIIIE3AICTAONIMM TOPH30HTaM, IpPHU OOIIEM COBMAJCHHUU

CTPYKTYPHBIX IIJIAHOB, HAOJIIOJAETCS UX BBIMOJAKUBAHUE.
2.3 HedrerazoHOCHOCTh

BaruHckolt MecTOpokJieHHE, COrIaCHO HE(TEreoJIornueckoro pailoHupoBanus (PUCYHOK
6) pacrmoynokeHO B LEHTpalbHOH uacth BaproBckoro HedrerazonocHoro paiiona (HI'P),
Cpenneobckoii  HedTerazonocHoir obmactu (HI'O) 3amagno-Cubupckoit HedTerazoHOCHOM

IIPOBUHIIUH.
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Pucynox 6 — IlonokeHne MeCTOpOXKACHHS Ha KapTe HEe(TEreoJIOrHYeCKOTO paiOHUPOBAHUS

Teppuropuu [1]

OcHoBHBIE He(TEra3oHOCHbIE KOMIUIEKCH B HikaeBapToBckoM HI'P mpuypodensr k

TEPPUTCHHBIM KOJIJIEKTOpPaM BEPXHEIOPCKOTO (Topu3oHT KOB), HIKHEMENOBOTO KIMHOPOPMHOTO
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(ruractel Tpynmnbel BB MerMOHCKOW CBUTBI) M HEOKOMCKOTO IOKPOBHOTO (muiactsl rpymmsl AB

BapTOBCKOW CBUTHI) (PUCYHOK 7).
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PI/ICYHOK 7 — KpaCHLIM KOHTYPOM IIOKa3aHbI HC(I)TCI‘ a30HOCHBIE KOMILUIEKCHI Ha BaTtmHCKOM

MecTOpOoXaeHUH [1]

Ha BaTuHCKOM MECTOPOXKJIEHUH OCHOBHBIMU OOBEKTAMHU SKCILTyaTallMH SBISIOTCS 3AJI€KH
HedTH, npuypodeHHble K IuiactaMm ABi, BBs u IOBi1. MecropoxaeHne OTHOCUTCS K TpyIe

KPYIIHBIX, MHOT'OIIJIACTOBBIX, CJIOKHOIIOCTPOCHHBIX, C OOJIBIINM 3TaXKOM He(l)TeHOCHOCTI/I.
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3aJie’k B OCHOBHOM IIJIACTOBO-CBOJIOBBIE MJIM CTPYKTYPHO-JIUTOJIOTHYECKOro Thna. Camblie
KpPYITHbIE 3JI€KU CBSI3aHbI C IUIACTaMU BbBsg!? na 3anagnom noaustau, FOB1! Ha BocTtounom n AB13
Ha 3aImaITHOM U BOCTOYHOM MOJIHATHIX. MaKCHMaJIbHBIM 3HAYCHHEM OCPEeTHEHHOM TommuHb (11,4
M) xapaktepusyercs mnact bBgl? munumansasiv (1 M) — miact FOB1! na 3amagnom nomHaTHy.
HaubGonpmras Beicota 3amexu (103 M) ormeuena B 1utacte KOB1 Ha BOCTOYHOM IOJTHSTHH,
HauMeHbIas (7 M) — B macte AB1 Ha 3amajiHOM MOAHATHH.
B ornoxenmsix rpynmel BB HaOmromaeTcs Kene3nucTo-XJIOPUTOBBIN IIEMEHT IJICHOYHOTO
THIIa, a B TpynIe miactoB AB 3ameTHO Bo3pacTaeT 10151 KAOJIMHUTA U THAPOCIIIOAbI IOPOBOTO THUIIA.
JIutomornueckas K3MEHUMBOCTh OTPAYKACTCS M HA K3MCHEHHUH KOJUIGKTOPCKUX CBOMCTB mopo [3].
[lo Tumy 3amexp B 1UIacTe FOB:! siBisercs IIacTOBOI CBOJOBOM, JIMTOIOTHYECCKH
SKpaHUpoBaHHOW. [IpoAyKTUBHBIN IIacT TpeacTaBiseT Cco0Oi  TONIIy HEPaBHOMEPHO
MEePECIaNBAIONINXCS [ME€CYAHUKOB, AQJIEBPOJIUTOB, APTHJUIUTOB C TPOCIOWKAMU U JIMH3aMHU
KapOOHATHBIX MMOpoA W ymied. Tum koiuiekTopa — TOpoBbId AOcomorHbie oTMeTkn BHK

pasnuuHbIX 3anexel miacta FOB1 konmeomroTes B ipeaenax ot 2447 no 2418 m.

2.4 Tlerpodu3nueckne XapakTepUCTHKN HE(PTEra30HOCHBIX KOMIUIEKCOB

OCHOBHBIMH  CBOMCTBaMHU MMOpOA-KOJUICKTOPOB  ABJIAKOTCA  IINIOTHOCTb, IIOPUCTOCTD,

MIPOHHUIIAEMOCTh U TPEUTMHOBATOCTH (TaldI. 1).

Tabnuma 1 ®usndeckre cBONCTBA TOPHBIX MOPOJ MJIACTOB-KOJJIEKTOPOB B OCHOBHBIX
He(TEera3oHOCHBIX KOMILIEKCaxX

WNnnekc Wurepan, m = - .
cTpaTUrpadHIeCcKoro Or Ilo s% \E o : = i
T0/Ipas/ieIeHus (Bepx) (Hu3) S = £ g = 3
) ﬁ S Q 8 E
= Q ) s &= <
T 3 ) = =i o s
22 |E |2 |Es | |2
S2 |2 5 |22 |E | %
T 2 = = = | C < 8
Ko-K1 955 1650 ITecuanuk | 2.10 21-28 0.15 2-12 3-7
Ki(ABs) 1740 1750 IMecuanmk | 2.15 24 0.14 12-17 4-7
Ki(AB2) 1870 1950 Tecuannx | 2.01 | 23 010 |616 |37
Ki1(bBs1) 2262 2280 ITecuanuk | 2.18 20 0.15 10 5
J3(1OB1) 2550 2580 ITecuanuk | 2.18 15-16 0.05 10 6

MuHepanbl, COCTaBISIOIIME TBEpAy0 a3y MOpPOAbl, IO HIOMHOCMU MOTYT OBITh
MOApa3AelieHbl Ha JBE KaTETOPHH: MUHEPAIbl HU3KOW TUIOTHOCTH, MPEICTABIEHHBIE B OCHOBHOM

HAOYXIIMMH TIMHUCTBIMM YaCTHIIAMH C IJIOTHOCTBIO 1,5-1,6 T/eM® U peske HeKoTOpbIe CyIbhaThl,



21

XJOpuAbl, Hanpumep, rumc (2,32 r/em®), HcKomaeMsle yrau (1,1-1,6 r/em®) n JI.p.; OCHOBHBIE
IOPO006PA3yIOIIHe MUHEPAJIBI C ILIOTHOCTBIO OT 2,65 T/cM® (kBapm) 10 2,85 r/cm® (0I0MHT),
pexe 2,95 r/cm® (aHTHAPHT).

B ropuzonte bBg komiekTopamu aisi HE(TH CITyKaT MEJKO- U CPEIHE3EPHHUCTHIC TIECYAHNKH,
¥ KPYIHO3EPHUCTBIE ANeBPONHUTHI. IITOTHOCTH MECUaHHKOB cocTaBiseT B cpeaneM 2.10 r/cm?,
n3Mmensacek ot 2,01 mo 2,35 r/CM3, IJIOTHOCTh AJIE€BPOJIMTOB COCTaBWJIA B CpeaHeM 2 28 r/ems,
n3MeHssIch ot 2,06 no 2.40 r/cm®. B acte BBg OTKpHbITas nopucmocms u3mensaercs ot 17.9% no
24.2%, co cpeqaum 3HaueHuM 21.6%. BogoynepkuBaromniasi CiocOOHOCTh KOJUIEKTOPOB - 0T 25.7%
10 75.6% npu cpennem 3Hauenuu 39.1%. Ilponuyaemocms KOJIIEKTOPOB IJIACTa BapbUPYET OT 3
710 305 x10° mrM2.

B nponyktuBHoM ropusonte bB1o Hanbosee mMpoko pacnpocTpaHeHbl aleBPUTOBbIE IECKU
U TI€CUAHO-aJIEBPUTOBBIE TJIMHBI. Pexe BCTpedaroTCsl MECYaHbld M TJIMHUCTBIA aJEeBPOJIUT U
aJIEBpUTOBAs IJIMHA.

B npoaykrusaom ropusonte FOB1 mpeo0ianaroT aneBpUTOBbIE IECKU U ITECYAHBIE aJIEBPUTHI,
a TaKKe aJIEeBPUTOBBIC TIJUHBI. B NPOIYKTHBHBIX TI'OPU30HTAX IJIMHUCTBIE HOPOJBI OOBIYHO
oOoraimieHsl IPUMECHIO TECYaHBIX W aleBpUTOBBIX (pakmmii (o 7-10%). Ilommmo HEX, B
OTJIO)KEHUSAX METMOHCKOM M BAaCIOAaHCKOW CBUT HMHOI/IA BCTPEYAIOTCS MaJOMOIIHBIE MPOCIOU
U3BECTHIKOB U INIMHUCTBIX CUIEPUTOB.

B ropusonte HOB1 komnektopamMu A He(TH SIBISIOTCS MEJIKO- M CPEIHE3EePHUCTHIE
necuanuky. [I10THOCTH Mecuannkos Konebnercs ot 2,18 10 2,44 r/cm® npu cpennem 3navennn 2.21
r/em® [3].

[opucTocts necuannkos miacta FOB1! usmensercs B mupokux npeenax ot 11.1% 10 23.5%
npu cpeaHeM 3HadeHuu 17.1%. BopoynepkuBarolias cnocoOHOCTh KOJIIEKTOPOB - oT 13.9% no
63.9% npu cpenHeM 3HaueHHH 35.8%. IIponumaemMocTs mecuannkos miacta FOBi1! Bapeupyer B
IMMPOKUX TIpefeNax - OT MpakTHdecku HempoHuraeMmsix (<0 1 mMxm?x107) kommekTopos, 10
pasHOCTEH, MMEIONTNX TIPOHUIIAEMOCTh 5 MKM? U Golee mpu cpeaHeM 3HaueHnn 282 Mkm?x 102, B
TO e BpeMsa mouTH 60% 06pa3LoB KOIIEKTOpa UMEIOT TIPOHUIAeMOcTh 10 50 Mkm2x103, B T.u.
32% - oueHp HU3KYIO MPOHUIIAEMOCTh, He Tpesbimarontyio 10 Mkm?x 103, Ha 107110 KOIIEKTOPOB ¢
npornnaeMocTsio 6omee 250 Mkm?x 10 mpuxomutes 20.8% cirydaes, B T.4. C IIPOHUIIAEMOCTBIO
6onee 1 MkM? — 6.5%. O6pa3Ipl KepHA ¢ BEICOKMMH 3HAYEHHSMH KOJUIEKTOPCKHX CBOHCTB (Goree
0.1 MKkM?) B 11€7I0M XapaKTepU3yIOTCs YBEIHUEHHBIMU pa3MepaMu 3epeH, 6oiee BBICOKOM CTEHeHbIO

COPTUPOBKHU, U KaK CICACTBUC, YBCIIMUCHUCM BCP(I)CKTHBHOﬁ MMOPHUCTOCTHU.
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2.5 Celicmonorudeckasi XapakTepUCTHKA pa3pe3a

B paspezax 3anmagHoit CuOUpH BBIIEISAIOTCS HECKOJBKO CEHCMHUYECKHUX TOPHU30HTOB, IIO
KOTOPBIM CTPOSITCSI CTPYKTYpPHBIC KapThl, SBISIONIMECS OCHOBON IS 3AJOKCHHS TIyOOKUX
CKBa)XHH. B OCHOBHOM OHU NpUypOYEHBI K TIIMHUCTHIM TOJIIIAM, UMEIOIIUM HIUPOKOE JaTepaaIbHOE
pacnpocTpaHeHue wWiM TrpaHunam. Ha ¢Qparmente BpeMEHHOTO CEeHCMHUYECKOTo paspe3a I0o

peruoHaibHOMY npoduio 13 nmokazano nonoxxkenue ocHoBHbIX O 17151 3TOM TeppuTopuu (PUCYHOK

8).

Pucynok 8 — @parMeHT celicMHUECKOro pa3pesa Mo peruoHajibHoMYy mpoduo 13 [1]

Ompaoicennas eonrna A, pociexuBaeMas Ha BPEMEHHBIX pa3pesax, IpUypodeHa K 30HE
KOHTAaKTa 0CaJOYHOr0 Yexja U TOIPCKUX 00pa30BaHUM, pe3KO U3MEHSETCS KakK 110 4acTOTe, Tak U
no ammutyzae. Ha celicMuueckux mpouiisx mo xapakTepy BOJHOBOI KapTHHBI MOKHO OLIEHHUTb
nuTodanuaIbHbIe KOMIUIEKCHI, ClIaralolue JOIPCKUE OTI0XKEHUS.

Ompaoicennas éonna b cBsi3ana ¢ 0a)KE€HOBCKOW CBUTOM U ABJISIETCS OTIOPHOM Ha BCEH TeppUTOpUn
3anagnoit Cubupu. Jlns oTpaxaromero eopuzouma b XapakTepHa BBICOKAas aMIUTUTY/A,
JUHAMHUYECKasl BBIAECPKAHHOCTh M YCTOWUYMBAS IIPOCIIEKUBAEMOCTb.

BbicokooMHBIE OUTYMHUHO3HBIE TOPO/IbI, CIIAraroIue eMHOE TeJI0 OaKEHOBCKON CBUTHI, HA
OTJENbHBIX Yy4YacTKaX pPacUICIUIAIOTCS MEeCUaHO-TIMHHUCTBIMU MOPOJAaMHU, MO OOJUKY U COCTaBY
COOTBETCTBYIOIIMMHU TOPOJAaM a4MMOBCKOIO THMa, M 3aTéM pe3Ko TMepexoJsIT CHOBa B
"HOpMaJbHBIA" XapakTepHbI pa3pe3. Takue ydacTKM Ha3bIBAIOTCS AHOMAIBHBIM pPa3pe3oM

Oa>xeHOBCKOM cBHUTHI (AP).



23

OmnopHblit oTpaxaromuii copuzonm M crpaturpadudecky MpUypoUueH K ITIMHAM KOLIaiCKOM
MaykKy HWKHETO anTa M IMPEACTABICH B pa3pe3e YIUIOTHEHHBIMHM TEMHO-CEphIMHM INIMHamu. Ha
oonpiielt yactu Tepputopud XMAO OI' M nuHaMU4eCcKH BBIZICP)KaH U MPOCIICKUBACTCS XOPOIIIO.

Onopuas ompadcennas 6oana I, TpUypoueHHass K TJMHAM Ky3HELOBCKOM CBUTHI,
JUHAMHYECKHU BBIJEpKaHA U YBEPEHHO IPOCIIEKMBACTCS B LIEHTPAIbHBIX palioHax 3amaaHoil

Cubupn.

3 AHAJIM3 OCHOBHBIX PE3VJIbTATOB I'EO®PU3NYECKUX PABOT ITPOIIJIBIX
JET

[IpoBenen ananu3 reodusmdyeckux uccieqoBanuil B ckBakuHax Ne 132 (puc.9) u Ne 812,
poOypeHHBIX Ha BaTHHCKOM MECTOPOXKICHUH.

B xommiekc reou3MYecKUX HWCCIEAOBAaHUI CKBAXHH BXOAST METONBI: CTaHIAPTHBIN
KapoTaxx; 00KOBOE KapOTaKHOE ANEKTPHUUECKOE 30HAMPOBAHNE; HHAYKIIMOHHBIN KapoTaXK; O0KOBOM
KapoTaXX; MUKPO3OHIMPOBAHUE, MHUKPOOOKOBOW KapoTax; KaBEPHOMETPHs; paaHMOaKTHUBHBIN
KapoTaX; aKyCTHYECKMH KapoTaX; IUIOTHOCTHOM TIaMMa-TaMMa KapoTaX, pe3UCTUBUMETPUS;
HMHKJIMHOMETPHS; [IEMEHTOMETPHUSL.

[InacT-KOMIEKTOpsl B BEPXEHIOPCKOM pa3pe3e  XapaKTEpU3YIOTCA OTPHULATEIbHBIMU
3HaueHusaMu [1C, nospeimeHHpIMU 3HaueHUAMHA YOC 10 50 OMM, IIOJI0KUTENBHBIMU TPUPAILICHUS
o kpuBbiIM MK3. 1o kpuBO#i KaBEpHOMETPUN OTMEYAETCS YMEHbIIECHUE JUaMeTpa CKBaXKUHBI 3a
cueT oOpa3oBaHUs IIIMHUCTON KOPKH HAIPOTUB MOPUCTHIX IJIACTOB MECYAHHKA.

IlepekpriBaroiiasi BEpXHEIOPCKHE IJIacThl Oak€HOBCKas CBUTA SIBJISETCS KakK XOpoIuei
MOKPBIIIKOM, Tak 1 HeTemaTepuHckoi Tonmel. Ha kpusbix KC u I'M oHa oTpakaeTcst BBICOKUMHU
3HAYEHUSIMU U SBJIIETCS XOPOLINM pErepoM Ipu CTpaTUrpaduyeckoM pacuIeHEeHUH pa3pesa.

[To utoram uccnenoBaHui, IPOBOJAUMBIX C MOMOUIBIO TAHHBIX METOJOB, ObliIa BHIMOJIHEHA
cTpaturpadudeckas pa3ouBKa pa3pe3oB (Tabaua 3) ¥ BeIJIeIEHBI 1aCThI-KOJUIEKTOPHI Tpynbsl AB
B BapToBCcKOW, bB B Mernonckoil u OB B BacroraHckoil CBHUTax, XapaKTEpUCTHUKAa KOTOPBIX

MpHUBeieHa B Tabnuie 2.
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Pucynok 9 — Kaporaknas tuarpamMma paspesa ckBaxuHbl Nel132 Baruuckoro mectoposxaenus [50]



Tabnuma 2 — I'eonmoro-reodusnyeckas xapaKTepUCTUKA MPOAYKTHBHBIX IIJIACTOB 1O JaHHBIM [3]

24

IToxazarenn OOBEKTHI
AB1.2 AB3g ABo.7 FBsg bBg BBog.22 OB 1
Cpennsisi T1yOnHa 3aJeraHus, M 1700-1730 1740-1855 1880-2085 2070-2078 2150-2165 2405-2430 2440-2460

Twum 3amexu

ITmact.-cBOZIOB.

CTpyK.-TTUTOIL

IImact.-cBOOB.

ITmact.-cBOOB.

IInact.-cBOHOB.

CTpyK.-TUTO.

CTpyK.-TUTO.

Tun konnexkropa Teppures. Teppuren. Teppuren. TeppureH. Teppuren. Teppuren. Teppuren.
[Tnomans HePTEHACHIIICHHOCTH, ThIC.M? (KaT.

3amacoB — Ci) 386781 16441 19431 33058 128812 38332 126492
CpenHsisi 00mmasi TONIIMHA, M 11,6 8,2-19,8 57-16,7 8,4 14,2 31,4 8,4
Cpennsisi HehTeHACHIIICHHAS TOIIIUHA, M 6,1 2,3-6,6 24-104 55 11,4 6,9 4.9
[opucrocts, % 23-25 23-24 20-24 22 -23 21-22 18 16
Cpennsis HedreHachmeHHocts YH3, nomm en. | 0,46 — 0,66 0,46 — 0,66 0,40 - 0,63 0,52 -0,68 0,55-0,70 0,55 0,44 - 0,56
Cpennsist HedreHachmeHHocTh BH3, momm ex. | 0,46 — 0,56 0,46 - 0,61 0,53-0,59 0,53 0,64 0,41 0,48
[TpoHHNIIaeMOCTb, 1073 Mmxm?2 77 —-179 85 -861 164 — 899 230 214 5,6 20,4
KoaddunneHt necuaHuCTOCTH, 1. €. 0,448 0,354 0,43 0,499 0,714 0,123 0,443
KoaddumueHT pacureHeHHOCTH 3,2 2,9 2,4 2,2 2,1 3,5 1,9
HauanbHas nnacropas Temneparypa, °C 70-75 80 78 — 87 85 87 90 90
HaugansHoe mactoBoe nasinenue, MIla 17,4 175-18,4 18,5-21,0 21,0 21,9 25,0 25,0
BsskocTs HE(pTH B IIIACTOBBIX YCIOBHSAX,

MIla ¢ 1,66-2,0 1,36 — 1,66 1,72-184 1,72 1,04 0,77 0,77
[110THOCTh HE(PTH B IUIACTOBBIX YCIOBHSIX,

/™3 0,796 — 0,806 0,762 — 0,790 0,724 - 0,770 0,788 0,73 0,702 0,702
[110THOCTH HEPTH B TOBEPXHOCTHBIX

yCIOBHAX, T/M° 0,857 — 0,858 0,842 — 0,893 0,830 — 0,847 0,846 0,833 0,823 0,823
O0beMHbIH KOdhGUIMEHT HeDTH, 1. eI 1,09-1,14 1,12-1,17 1,14-1.2 1,12 1,22 1,28 1.21-1,31
Copeprxanue cepbl B HeTH, %o 0,93 0,85-1,42 0,71-1,02 1,02 0,90 0,45 0,47
Coneprxanue napadpuna, % 3,28-3,34 0,87 -3,40 2,50 - 3,50 3,16 3,09 0,5 2,0
JlaBnenue HachlteHus Hetu razom, Mlla 79-9,0 6,0-8,9 7,2-9,0 7,7 9,8 11,1 11,1
Tasocozepxkanue, M°/T 53,7 48,8 - 73,6 59,8 - 87,7 58,5 92,3 125,33 125,33
Bsi3kocTh BOABI B IJIACTOBBIX YCIOBUAX, Mma

c 0,5 0,5 0,45 0,45 0,40 0,35 0,35
ITT0THOCTH BOJIBI B IUTACTOBBIX YCIIOBHSIX,

/™S 0,993 0,993 0,993 0,993 0,993 0,993 0,993
Cpensis npoayKTuBHOCTB, 10 M%/(cyt. MITa) | 4,54 - - 9,5 13,5 - 0,71
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4 OCHOBHBIE BOITPOCBI ITIPOEKTHMPOBAHU A

4.1 Beibop ydactka paboT

[IpoekTHas ckBaKMHA 3aKiaJbIBacTCcs B paiioHe, Ilie Haubosiee BEPOSITHO HAXOXKICHHE
MIPUPOTHOTO pe3epByapa, UMEIOIIETO B CBOEM COCTABE IJIACT-KOJUICKTOP U TOKPHIIIKY, CIIOCOOHYIO
yIepKaTh YTIEBOJOPOIbI.

3anexp B miacte FOBi1 Ha BaTuHCKOM MeECTOPOKIEHHWHM OTHOCUTCA K TakoMmy Tumy. Ha
pucynke 10 mokazaHo pacrnpocTpaHeHHE 3aJIeKU B BEPXHEIOPCKOM I1J1acTe B FOTr0-BOCTOYHON YaCTU
CTPYKTYpBI, 3anacsl B kotopoit cnansl B 'K3 no kareropuu Ci.

CxBaxxunamu 501, 753, 132 ycranoBieHo pacrnpoctpanenue 3anexu ¢ BHK na ormerke
MuHYyC 2420 M.

Bo3MOXHO NPEAnonaokuTh PacpoCTpaHEHHE KOJJIEKTOPA U Ha F0)KHOM CKIIOHE CTPYKTYPBI,
MOATOMY JJII YTOUHEHHS PACIPOCTPAHCHHS IUIaCTa HEOOXOIUMO MPOOYPUTH pPa3BEIOYHYIO
CKB&)XHHY, PACTIOJIOKEHHYIO B 3TOM YacCTH CTPYKTYPHI.

ITo metony H. H. Ocanpko u b. U. Bapai (1968) [ 9 ], sanoorcenue cksasicun ons onpedenenus
SUNCOMEMPUUECKO20 NOJIONCEHUS KOHMAKMA Y2le8000poobl-600a TPUMEHUMO I TpeABapu-
TEILHOMN OIIEHKU OTKPBITHIX 3aJIeXKEH, TPUYPOUCHHBIX K AHTUKIMHAIBHBIM JIOBYIIKaM. CKeaxicuHa
3aK1a0b18AeMCcsl HA Kpblle CKIAOKU N0 «KPUMUYECKOMY» HANpasileHuro.

Pacnonoxxenne ydactka, T[e 3aKJIaIbIBA€TCS NPOEKTHAs CKBAKMHA, IIOKAa3aHO Ha
CTPYKTypHO# KapTe (pucyHok 10).

CkBaXMHA 3aKJIaJbIBACTCS HA CKJIIOHE CTPYKTYphl B 5 KM Ha IOT OT CKBaXWHbI 132 ¢
MpOeKTHOH TiryonHOo# 2600 M ¢ 3a00eM B TFOMEHCKO# CBHUTE I yTo9HEeHUs monoxkenrne BHK mo
mnacty FOB:1 ¢ nenbsto npupocra 3anacoB kareropuu Cz 1 OCIIEIYIONIETO MEPEBOJA B KATETOPUIO
C1.

B ckBaxuHe mnpeamosiaraeTcs Cieayrollas JUTOJIOro-cTpaTurpaduueckas pa3zOuBKa

(Tabmura 3).
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/s -/ BHELHWA KOHTYP FA30HOCHOCTH

;N
/\/ YCNOBHBIR KOHTYP HEGTEHOCHOC TH

( CKBAMMMEI, BCKPLIBUWHE OTIIONEHUA 3 TANOHHOTO OBLEKTA:

@ MHTEPBAJT OTSIOKEHMIA OMIITENCA HE MCTIRNTBIBAIICH,
HET MHROPMALIMM O XAPAKTEPE HAC bILLIEHUS NO TUC;

@ UMHTEPBAN OTIIOMEHWA KOMIIEKCA HE MCTIHITHIBANCS,
XAPAKTEP HACBILLEHUS 11O riuC - BOOA;

& MHTEPBAT OTIIOMEHWA KOMIMNEKCA HE MCITBITBHIBAIICA,
XAPAKTEP HACHILUEHMA (10 THC - HE®TB (MTPOAYKT);

& MHTEPBAJT OTSIOMEHMA KOMIMNEKCA HE MCITINTHIBAIICS,
10 MC - HEXOMNEKTOR,

3 CKBAKMHA B OXMAAHIA NCTIBITAHMA;

@3 NPUTOKA HE MOTYYEHO; === - JIMHUA pazpesa
@& DNOMYHEH T6F;

® /TPITOK HE®TH;
® I TOK BOAbL;

~

™~

o - IlpoexTHas
CKB@KUHA

Pucynok 10 — IlonoxxeHue npoekTHON CKBakWHBI 132a Ha parMeHTe CTPYKTYPHOH KapThl

o kposie miacta FOB1 [50] ¢ mononHeHusiMu
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Tabnuma 3 Jlutonoro-crpaturpadpuieckas pa30OuBKa B MPOCKTHON CKBAKUHE

Homep ckBaxuHbl Pa3Benounas [IpoexTHas
(ampTHTYHA YCTBS, M) 812(52,8) 132 132a (44,5)
KpoBins cBuTH, M

JlronmmaBopcekas (Pgot-Pg:l) 430
Tamwrkas (Pgid-m) 630
Ianpkunckas (Kom) 730
Bepesosckas (KaCn-s-cp) 870
Kysnerosckast (Kot) 990
IMokypckast (Kia-a-KaC) 1000
Aunbivckas (Kiaz) 1750
Bannenckas 1810
MeruoHckas 2225
baxxeHnoBckas 2456 2420 2465
I'eoprueBckas 2468 2435 2480
Baroranckas 2469 2436 2485
TroMeHcKas - 2510 2550
3aboit 2526 2550 2600

012345 xm

3 o B

BATHHCKAA

TMACT
CBHTA

ABC. OTM,, m

812 1303 501 411 132 132a
y § A A A

-2360

-2380

METHOHCKAA

-2400

(TN,

-2420

-2440

BACIKOTAH

-2460 [

-2430

-2500

ApruranTol
Snyuuucanse

BC

-2520

o,

Tounwrwuemua
a0rMAnuTsl

o

2540

TIOMEHCKAA

.

Henpokuyaemeie nopoabl

2601

-2560 o Henpouuaemsie nopoas!
v (+a T¥noBOM pasgeael

NepecnauBaime necsaHo-
1EBPUTOBLI I HENPOHUUAEeUbIX
MHVCTBIX NCPOA

(#a reonornyeckom paspese)

g
Hy

-2580

1aBONPOHUUEEN IS NOPOAL!
@ reonorMHeckoM paspese)

aGonpaHMyaenbie Nopoas!
& T¥NOBOM Dasgede)

-2600

Pucynok 11 — Pa3pe3 no muann ckBaxuH 812-1303-501-411-132-132a. KpacHbIM IOKa3aHO

ITOJIOXKCHHEC HpOCKTHOﬁ CKBa’>XHHBI
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4.2 ®u3uKO0-reosIornuyecKkast Moieab 00bEKTA UCCIIEJOBAHUS

Jlns BbIOOpa palnMoOHAIbHOIO KOMIUIEKCA TIeo(HU3MYEeCKHX HCCIeAOBaHUNA HEOO0XOIUMO
MOCTPOUTH (HPU3UKO-TeoTorndecKyro Moaens (PI'M) muist mpoeKTHOTO pe3epByapa.

[Tpu popmupoBanuu @I'M 0CHOBBIBAIOTCS Ha CJIEAYIOUINX MPUHLIMIAX. MoJens BEIOUpaeTcs
UCXOJs U3 JaHHBIX 00 OOBEKTaX C AaHAJOTUYHBIMU TEOJOTHYECKMMH M TeoPU3NYeCKUMU
ycnoBusMu. [Tpu popMupoBannu Moziein He0OX0IMMO PACCMOTPETh PETPECCUOHHBIE 3aBUCUMOCTH
Pa3NUYHBIX MapaMeTpoB (u3nyeckux moieil. /loBeneHne Moaenw 10 COBEPIISHCTBA IPOBOMST
nyTéM aHaiIM3a pe3yabTaToB 0OpaObOTKU U MHTEPIPETALINH.

Taxoif moxo1 MPUMEHSIICS U B JaHHBIX UCCIIEI0OBAaHUAX, TJ€ MTOCIIE aHaIu3a paboT MPOLUIbIX
JIET, IPOBOAUMBIX Ha BaTnHCKOM MecTopokieHnH, OyeT co3aana (GU3nKo-reoJoruyeckas Mojieb
JUISL TIPOEKTHOTO BEpXHEIOPCKOro ropuzoHta. ®I'M mocTpoeHa ¢ HMCHOJIb30BaHUEM IPUHLIHIA
aHAJIOTHH, TO €CTh B KAayeCTBE MOJEIH MPHHAT OOBEKT CKBAXHHA CO CXOIHBIMH T'€0JIOTO-
reo()U3N4eCKUMH YCIOBUSMHU.

s moctpoenuss ®I'M BoiOpaHa ckBaskrHa 132 ¢ aHATOTHYHBIM T'€0JIOTHYECKUM CTPOCHUEM
M BBINIOJIHEHHBIM TOJNHBIM KoMmIuiekcoM ['MC, KoTOphlii NpUHHMMAETCS 3a ONTUMAJIbHBIN,
ITO3BOJIIIOIIMN penaTh OCTABJICHHBIE T'€0JOTNYECKHE 3a0auH.

C nomorpto ganHoro komiuiekca I'MC Obutn BBISBIIEHBI HEKOTOPBIE TTapaMeTpbl MOJEIH,
HEKOTOpble B JaJbHEHIIEM MOXHO OyAeT OmnupaTbCs NpU UHTEPHPETALUN IOCIEAYIOIINX
UCCIIEIOBaHMM, MPOEKTUPYEMBIX B HACTOSIIEH AUIIJIOMHOM paboTe.

B kauectBe ®I'M mnpuHATa MPOAYKTUBHAS 4YacTh pa3pe3a (pUCyHOK 12) aHanmu3upyemoit
paHee CKBa)XXMHBI, KOTOPasi HAXOIATCS Ha yyacTKe 000CHOBaHMs, TJI€ MPEAIOoIaraeTcs 3aj10/KeHNe
IIPOCKTHON CKBAKHUHBI.

Ha xaporaxHbIX [uarpamMmax Iec4aHUKHU-KOJUIEKTOPBI BBIIEIAIOTCS HU3KUMU 3HAYCHHUSIMU
o 'K u orpunatensubivu 3HauenusiMu 1o 11C. B minothbeix npocnosx o kpusoit KC, I'K u UK
3HAQUYECHMS 3HAYUTCIIBHO YBEJIMYMBAIOTCA. Dba)keHOBCKas CBUTAa XapaKTEPU3YETCS BBICOKMMHU

3HaueHusmMu Ha kpuBbix KC u I'K.
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4.3 Bp160op MeTO/I0B 1 000CHOBAaHUE Ie0PU3NIECKOT0 KOMITIIEKCa

Beibop xommiekca I'MC  ocymectBisuics B coorBerctBum ¢ PJI 153-39.0-072-01
«TexHuveckass HHCTPYKIUS 110 TTPOBEICHUIO re0(pU3MIeCcKIX HCCIIeOBaHU U paboT mpubopaMu
Ha Kabene B He(TSHBIX U Ta30BbIX CKBAKUHAX).

Jlns uccnenoBaHUM B IMPOEKTHOW CKBa)XMHE HEOOXOJMMO TPOBECTH JIMTOJOTHYECKOE
pacuiieHeHHe pa3pe3a, BBINOJIHHUTh CTPATUTPAPUUECKYIO MPHBSI3KY WX MO TIYyOMHE; BBIICIUTH
WHTEPBAIBl  IUIACTOB-KOJUIEKTOPOB; ompenenuts ux DOC; onpeaenuTh KadyeCTBEHHYIO
XapaKTepUCTUKY (DIIOMTIOHACHILIEHUSI B pa3pe3e M YCTAaHOBHUTH IOJIOKEHUE MEK(IIOMIHBIX
KOHTaKTOB [4].

Jlst periennst maHHBIX 3a1a4 BeIOpan cienytomuii komruieke I'UC: TIC, UK (BUKUN3), BK,
I'K, HHKT, I'TK-1, xaBepHOMeTpHs, HHKIUHOMETPHUsI, pe3ucTuBoMeTpusi B macmrade 1:500 mo

BCCMY CTBOJIY CKBAXXUHBI U B macimrade 1:200 B MMPOAYKTUBHBIX UHTCPBAJIAX.
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Memoo camonpouzeonvhoti noaspusayuu (I1C) npenycMaTpuBaeT U3MepeHue MOTEHIIMAaIa
WIM  rpagueHTa  I[OTEHLMaja  €CTECTBEHHOTO0  AJIEKTPUYECKOTO  MOJs,  BBI3BAHHOTO
CaMOIIPOU3BOJILHOM TMOJspU3alieil TOPHBIX IOPOJ, OTHOCHTEIHHO IOTEHIMala Ha JIHEBHOM
noBepxHocTu. Ennnuna usmepenus MuumBonsT (MB).

boxoeou kapomaoswe (BK) — >neKTpUYECKUHM KapoTaX, OCHOBAaHHBIM Ha pErucTpanuu
MapamMeTpoB MOCTOSHHOTO  (KBa3WUIOCTOSIHHOTO) HMCKYCCTBEHHOTO  3JEKTPHUUECKOTrO  IMOJIs
U3MEpsSEeMON BEIMYMHOM SIBISIETCS KaKylleecs yNeIbHOE 3JIEKTPUYECKOe COMPOTUBIICHHE (PK)
cpensl. Enununa usmepenus (Om-m). Meron sddektuBeH ans U3ydeHHUS pa3pe3oB € YaCThIM
Yepe0BAHUEM I1JIACTOB U B YCIOBUSIX BHICOKMX OTHOLIEHUM YAEIbHBIX CONPOTUBIICHUN TOPOA PII
U TPOMBIBOYHOM >KUIKOCTH pc. braromaps BBICOKOMY BepTHKaIbHOMY paszpemeHuto bK
MpUMEHsIeTCS JJIi HMCCIEAOBAaHUS TEPPUTEHHBIX pa3pe3oB, pPa3OypeHHBIX HAa MPECHBIX H
MUHEPATN30BAHHBIX MPOMBIBOUHBIX JKUJIKOCTSX.

Buvicokouacmommnoe unoykyuonnoe kapomasicHoe uzonapamempuiecKkoe 30HOUpPOsaHuUe
(BUKH3) usmepsier pa3HOCTh Pa3 A TapMOHHYECKOTO MATHUTHOTO TOJIS, pPACHIPOCTPAHSIOIIETOCs
B IPOBOJALIEH cpele OT UCTOYHMKA U3IY4YEHMs O IMPUEMHHUKOB, YAAJCHHBIX OT MUCTOYHUKA HA
pasnuuHble paccTosiHuUs (6a3a usmepenus). Pasnocts a3 xapakrepusyer yaenbHoe SJIEKTPHUEcKOoe
COINPOTHUBIIEHUE TOPOJ M DJICKTPUUECKHE HEOJHOPOAHOCTH MPUCKBAXKUHHOM 30HBI, KOTOpHIE
YUUTBHIBAIOT UTEPALMOHHBIM IOJ00POM HHTEPIPETALMOHHBIX Mozeiel. BbIxoaHble pacueTHbIE
BEJIMYMHBI T[0ocCie OOpabOTKM TMEPBUYHBIX JAHHBIX — YJEJIbHBIE COINPOTUBICHUS 30HBI
MIPOHUKHOBEHHUS, OKaWMJISIOIIEN 30HbI U YJATEHHOM OT CKBaXXUHBI YaCTH IJIACTa, HE3aTPOHYTOTO
MPOHUKHOBEHHEM, a Takke TNyOuHa 30HBI NMpoHUKHOBeHHA. BUKW3 BBIMONHAIOT ¢ LENIbIO
orpesieNIeHus MOJI0KEHUH KOHTAKTOB YIJIEBOJOPO/IOB C BOJIOM U MPOTSKEHHOCTH MEPEXOJHBIX 30H.

Pezucmueumempusa npenHa3HaueHa IS ONpPENETEHHs]  YAEIBHOTO  3JIEKTPUUECKOTO
CONPOTUBIICHUA KUAKOCTH, 3alOJHAIOMIEN CKBaXUHY. B  OTKpPBITOM CTBOJIE JaHHBIE
PE3UCTUBUMETPUH NMPEAOCTABIAIOT HH(popMaIHio 00 YIC npoMbIBOYHON SKUKOCTH.

Unmeepanvuovii ecamma-xkapomasc (I'K) TpuUMEHSIOT IJisi OIEHKU TJIIMHUCTOCTU TOPOJ U
pacunenenus paspesa. C ucnonb3oBanreMm 'K mpoBoasT yBs3Ky 1o riyOMHE TaHHBIX BCEX BHUJIOB
I'NC B oTKpbITOM U 0O6ca)keHHOM cTBOJIE. ['aMMa-KapoTak BBIMOIHSIOT BO BCEX 0€3 MCKIIFOUEHUS
HE0OCaKEHHBIX H 00CKEHHBIX CKBAXXMHAX, 3aMIOJIHEHHBIX JIFO00H MPOMBIBOYHOMN KHUIKOCTHIO WIIH
ra3om.

Hevimpon-netimponnuiti kapomadsic no meniosvim veumpornam (HHK-m) kapomasic ocHOBaH
Ha OOJYYeHHHM CKBa)XKUHBI M MOPOJ HEUTPOHAMHU OT CTAIIMOHAPHOTO aMIYyJIbHOTO MCTOYHUKA U
W3MEpPEHUH IJIOTHOCTEH MOTOKOB U TETUIOBBIX HEUTPOHOB MM raMMa-KBaHTOB, 0OPA3YIOMINXCS B

pe3yJIbTaTe SACPHBIX PEAKIINI paCCEIHUS U 3aXBaTa HEUTPOHOB. M3Mepsiemast BemM4rHa - CKOPOCTh
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cueTa B UMIYJIbCAX B MUHYTY (MMII/MUH); pacdeTHas BEIMYMHA — BOAOPOAOCOEPKAHNE MTOPOJ B
CTaHJAPTHBIX YCJIOBUAX B NpoleHTax. HeHTpoHHbIM KapoTak NPUMEHSAIOT B HEOOCAKEHHBIX U
OOCaK€HHBIX CKBa)XMHAX C LEJIbI0 JIMTOJOTHMUYECKOr0 PpAacCUJCHEHUs pa3pe3oB, OIpeesIeHUs
€MKOCTHBIX IapaMeTpoB MOpoJ (00BEMOB MHHEPAJIbHBIX KOMIIOHEHT CKelleTa U TOpPOBOTO
MPOCTPAHCTBA), BBIJACICHHUS Ta30)KUIKOCTHOTO M BOJOHE(PTSIHOIO KOHTAKTOB, OIPEICIICHUS
KO3 (QHIIMEHTOB I'a30HACHIIIIEHHOCTH B IPUCKBAKUHHOM YaCTH KOJIJIEKTOPA.
l'amma-2amma-kapomasic nAOMHOCMHOU OCHOBaH HA PErHCTpAallMM IUIOTHOCTH IIOTOKA
raMMa-u3JIydeHHs], pacCesHHOTO TOPHOM MOPOI0i MpH ee 00JIydeHHH CTAaIlHOHAPHBIM aMITYJIbHBIM

HCTOYHHUKOM raMMa-KBaHTOB. HSMGpHGMaﬂ BCJIMYMHA — CKOPOCTH CUCTa (I/IHTGI‘paJ'IBHaSI Hin B

OQHCPICTHYCCKUX OKHaX). OCHOBHBIC PaCUYCTHBIC BCIIMYUHBI — 00beMHas IIOTHOCTh O mopoa, B

r/cm®; monpaBka AG 3a BIMSHHE TIPOMEXKYTOUHON Cpeibl MEXIy IPHOOPOM M TOPOJOH, T/cMS;

uHnekc Pe GporosnexTpuueckoro nornomieHus. [IMOTHOCTHOM M JIMTOMJIOTHOCTHON raMMa-raMmMa-
KapoTa)X MPUMEHSIOT JJIA JINTOJIOTHYECKOTO PACWICHEHHUS! Pa3pe30B M OMPENIEICHUS €MKOCTHBIX
rapaMeTpoB MOpobl (00HEMOB MUHEPATLHBIX KOMIIOHEHT CKEJIeTa U IOPOBOI0 MIPOCTPAHCTBA)
Kasepnomempusa wmeron 1 HU3y4eHUs] TE€OMETPUM CTBOJA CKBAXMHBI IPOBOJAT IIO
pe3ylbTaTaM U3MEPEHHS HECKOJIBKUX TMaMeTPOB (HE MEHEE JBYX ) BO B3aUMHO MEPIICHIUKYISIPHBIX
TJIOCKOCTSIX - MPO(HIIEMETPHUS CTBOJIA, & TAKXKE U CPEIHETO JHUAMETPa CKBAKHHBI - KABEPHOMETPHS
(IC) UsmepsieMas BeIMUMHA - TUAMETP CKBOXXHHBI B MUJUTUMETPax (MM). JlaHHbIE 0 (haKTHYECKOM
IaMeTpe CKBRXKMHBI HEOOXOAMMBI JUISl OIICHKH IPUXBATOOMACHOCTH Kel0OOB, CaJbHUKOB,
VIMHUCTBIX U IIIJIJAMOBBIX KOPOK, MHTEPBAJIOB BBIKPAIIMBAHUS U BbIBAJIa MOPOJI; YUE€Ta TEOMETPUU
CTBOJIA TIPH aBApUUHBIX pabOTaX, CBA3AHHBIX C U3BJICUEHHUEM M3 OTKPBITOTO CTBOJIA MOCTOPOHHUX
MPEAMETOB; BHIOOpAa WHTEPBAJIOB YCTAaHOBKH TAKEPOB HCIIBITATENS IUIACTOB, MCIBITATENCH Ha
kabeJe U CBepIIAIIEro KepHOOTOOpHUKA Ha Kalele; BhIOOpa MHTEPBAIOB IS YCTAHOBKH OarliMaka,
[EHTPATOPOB U TypOyIHU3aTOpOB 0OCAIHON KOJOHHBI, OMNpeaeneHus oObema 3aTpyOHOTO
MPOCTPAHCTBA Il pacueTa KOJIMYECTBA TAMIOHAXKHOW CMECH; YTOYHEHHUSI TEOJOTHYECKOTO
paspesa, B TOM YHCJIE BBIJICJICHUS KOJUIEKTOPOB MO TOSIBJICHUIO TJIMHUCTHIX KOPOK; yueTa JuameTpa
ctBona nipu wuHTepnperanuu AaHHbix bK3, BK, I'K, HK wu ngp. meromos. HccnemoBanuto
KaBepHOMETpUEH-popHIeMeTpHe MOANEKAT BCe CKBAKUHBI 0€3 UCKITIOYCHHS.
Huknunomempuueckue uccinedosanusi — 3TO HU3MEPEHUs 3€HUTHOTO yria M a3uMyTa
CKBa)XHWHBI B QyHKIIMH ee TyonHsl. Eqununa usmepenus — rpaayc. MccnenoBanusi mpoBOIAT MPU
MOABEME CKBAXMHHOTO MPUOOpa B BEPTUKAIBHBIX CKBaKWHAX TayOmHoOW cBbime 300 M u B
HAKJIOHHBIX CKBaKMHAX TIyOuHON cBbimie 100 M a7 KOHTPOJS 3a/laHHOTO HAIMpPaBIICHUS OCHU
CTBOJIA CKBOKHWHBI B MPOCTPAHCTBE MPOCKTHOMY B TIpoliecce OypeHHs; BBIACICHHUS YYaCTKOB

neperudoB OCH CTBOJIA CKBaXMHBI, KOTOpPHIE MOTYT BBI3bIBaTh OCIOKHEHHUS IpU OypeHHH;
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MOJIYUYCHHUA HCXOOHBIX HOAHHBIX IS T'COJIOTMYCCKHUX HOCTpOGHHfI, B TOM 4YHUCIIC OIPCACIICHUA

HCTUHHBIX TIyOWH 3ajieraHus MPOIYKTHBHBIX IJ1acTOB [4].

5 METOJUYECKHE BOITPOCHI

5.1 MeTouka nIpOeKTHBIX Te0(hU3UIECKUX padOT

['eodusnueckue uccieq0BaHus SKCIUTYyaTallMOHHBIX M Pa3BEIOYHBIX  CKBaXHWH B 3A O

«Tromenbnpomreopusuka» npoBomsatcss  cormacio Pl 5753490-011-98 - PyxoBopsimii

JAOKYMCHT «TexHONMOTrMUEeCKU PErilaMeHT Ha INIPOCKTHPOBAHUE H CTPOUTCIBCTBO He(l)THHBIX

CKBXKUH (reoQU3nYecKue UCCICTOBAHUS CKBAYKUH ).

Br16op MeToauku U anmaparypbsl OCHOBBIBAETCS Ha re0(pU3MUECKON M3yYEHHOCTH T10
pe3ysibTaTaM paHee MPOBEACHHBIX I'eO()U3MUECKUX HCCIEAOBAaHUN U IOCTaBJICHHOHN 3ajayu
JIAHHOTO MPOEKTA C YUETOM peKoMeHaanui [4].

bokosoe KapomaosiCHoe 30H()Mp06aHu€

Kommieke BK3 npoBoauTCst MOIONIBEHHBIMU TPAAUEHT-30H1aMu ¢ pazmepamu AQO =
0.45; AO=1.05; AO=2.25; AO=4.25; AO = 8.5 M u KpoBeJIbHBIM rpagneHT-30H10M MO.5SN2A
B macmrabe riyouH 1:200. OcnoBHoit macmtad 3amucu IIC — 12..5 mB/cm. Cxopocth
peructpanuu 2000 — 2500 m/gac. MccnenoBanus BeinosHsAoTces annaparypoid K1A-723-M.

Hnoykyuonnwiii kapomasic

Bemmonnsiercss B uHtepBane nposeaeHuss bK3 B macmtabe riybun 1:500, 1:200.
Macmrtab kpuBbix 20-25 MCum/cm. CkopocTh peructpauuu kpubix 1500-2100 m/gac.
HccnenoBanust BemoHseTcs anmnapatypoid K1A-723-M.

boxoeou kapomaoic

[TpoBoautcs B mHTepBasie mpoBeneHuss bK3 B macmrabe rmyoun 1:500, 1:200. BK
no3BoJisieT onpeaenuth Y IC B mactax 6€3 MpOHUKHOBEHHS] MOIIHOCTHIO 2,5-3,5 M. B nByX n
TPEX30HJO0BbIX MoAu(puKanusax auarpammbl BK narot snextpuyeckre XapakTepuCTHKH I1acTa
B PaJUabHOM HAampaBie€HUH (Psn, Pn) U HpSIMble KayeCTBEHHBbIC MPU3HAKW Ha BbIIEICHUE
KoJIeKTOpOB. MccienoBanus BeImoHseTCs anmapaTtypoit K1A-723-M.

Kasepromempus (npocghunemempus)

[IpoBomuTecs MO BceMy CTBONY CkBaxkuHbI B MaciTade 1:500, 1:200 u B uHTEepBanax
npoBenenuss BK3 B macmtabe riyoun 1:200. Macmtal 3anucu kKpuBbix 2 cm/cM. CKOpOCTh
peructpanuu KpuBbix oT 1500 mo 2000 m/gac. MccrnemoBanusi BBIOMHSETCS ammaparypoit

CKIIJI-3.
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Pe3ucmu6wwempuﬂ

C uenbio omnpeaesieHust YAeIbHOTO 3JIEKTPUUYECKOTO COMPOTUBIICHUS] MPOMBIBOYHOM
KHUJKOCTU PE3UCTUBUMETPHUS BBINOIHSIETCA B MHTepBase nposeaeHust bK3 Bo Bcex ckBaknHax
B wmacmrTabe 1:200. Ckopocts peructpanuu KpuBblx 2500 w™/gac. 3amuch KpUBOM

ocymectBisiercs npudopom K1A-723-M.Paouoaxmusnviii kapomaoie (I'K, HKT u HHKm)

[TpoBoautcs B macmTabe 1:500 mo Bcemy CTBONY CKBaXHHBI, a B Maciurade 1:200 B
unrepBanax bK3. [lns uccnemoBanus mpumensierca anmaparypa CPK-73, CPK-JIM-76T,
AIIPK-2, BOMK3-9A. HcciaenoBanus mpoBOASTCS KaK B OTKPHITOM CTBOJIE CKBKHMH, TaK U B
obcaxxennoM. /[ ['K B kauecTBe MHIMKATOPOB MPUMEHSIOTCS KpucTaiIbl NaJ, cuerunk OOV,
Hus peructparuu kpuBbix HKT wucnonssyercss ucrounmk Pu+Be wmomrHOCTRIO — H/CEK.
[TocTosiHHast BpeMeHU B OOJBIIIMHCTBE CKBAKHH COCTABIISIET 6 CEKyH 1. MaciITaObl perucTpauu
kpuBbix ans 'K — 0.5, 0.75, 1.0 mxP/g na 1 cm, s HK — 0.1-0.6 y.e. Ha 1 cMm. CxopocThb
peructpanuu KpuBbix PK cocrabnser 220-500 m/gac.

BUKU3

[IpoBoautrcs B Macmtabe 1:500. Texnomorus BUWKW3 npexycmartpusaer
pETUCTpaIHIO MOKa3aHUH MATH Pa3HOTTTyOMHHBIX 30HI0B. CKOpOCTh KapoTaxka He 6osee 1800

M/4. Tnanazon onpeneneaus YIC — 1-200 Om-Mm.

5.2 Ilpumensiemas annapaTypa u 000pya0BaHHE

Komrmuiekc nmpoBoauMbIx pabot, Oyaer ocymiecTBisATbes coopkoit «MEI'A-3» (pucynok 13).

Kaseprnomep-npogunemep cxeascunnviti CKII[{-3M-T npedcmaenen Hna pucynxe I14.
Yenosus skcrutyaranun: npudop CKIIJA-3M-T moxxer paboTaTh B CKBa)XXHHAX MPU TEMIIEpaType
okpyxaromeit cpenpl 180 °C u rugpocratnueckom nasineHuu 120 Mlla, uzmepsisi 0fHOBpEMEHHO
3HAUEHUS JBYX B3aUMHO NEPINEHIUKYJISPHBIX IONEPEUYHbIX pa3MepoB (AMAMETPOB) CTBOJIA

CKBa>XHMHbI U UX CpC)IHI/Iﬁ AUaMETp IJIA Heq)THHLIX H Ira30BbIX CKBAXXHH.
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i A
TM2M3 1338
BKBP-M3 8000
TAM2-M3 a0
2HHK2-M3 1783
i
Kn2-M3 ! ! :
Kappan 1002
’ 37500
Crnz-m3 _ 5207
i
Kappan 1002
T
WKH-M3 »
HW2-M3 ! 1813
! i \ i

Pucynok 13 — Coopka «MEI'A- 3»

HATAKEHME, HHRKALUMA IBHKEHNA,
TEMNEPaTypa, AABNEHKHE.

BK, MNC, pesnctHenMeTpHA

renenmeTpus, FK, noxkarop Myt

ZHHKT

KaBepHOMEp

Ocedan palesana

nnoTHocTHOMep KN

0cedan palenana

5T SONOBLIM MHOTONACTOTHLIN
WHAYKUMOHHBIN KapoTax

WHEKNHHOMETPHA

Ilo KOMaHZC C ITOBCPXHOCTU YIIPABJICHUC U3MCPUTCIIbHBIMU pblYaraMu MHOTOKPATHOC.

BpeMH He Oosiee 2 MHMH AJId paCKpbITHUA W 3aKPBITUA PbIYaroB. Vcunue MMpUXXAaTHUA KaXKA0Iro

ppluara K crenke ckBaxuHsl He MeHee 60 H npu nsmepenun auamerpa 100 mm u e 6osee 200

H npu n3mepenun nuamerpa 760 Mm.

[MaGaputs! npubopa: anuna - 3426 mMm; auametp - 80 MM; Macca npubdopa - 76 Kr.

BepxXHuii CThIKOBOYHbI I

viell
Pucynok 14 — Moaynas CKITI-3M-T [8]

Poluaskublii
MEeXAHH3M




36

Annapamypa 6v1COKO4ACMOMHO20 UHOVKYUOHHO20 KAPOMANCHO20 U30NAPAMEMPULECKO20
30Houposanuss BUKHU3 (pucyHok 15) mnpenHasHavyeHa IS OINPEACIICHUS  YIEIBLHOTO
anekTpudeckoro conpotusieHus (YIC) ropHbIX MOPOJ B CKBAXKHUHAX, OypALIMXCS HA HEPTH U ras3.
[Tpubop obecneunBaer u3MepeHune YIC ¢ MOMOUIBIO MATH 3JIEKTPOMATHUTHBIX 30HJOB H
noteHuana camonpousoibHoi nossipuzanuu (I1C) ¢ momomisto snekrpoaa I1C. dusmnueckue

napameTpsl mpudopa mpecTaBieHbl B Ta0IuIe 4.

FeHeparopHbie
KaTyWwKH
i 875 xl'y
|
Al /. 3,5 My
)II'IJILI"I'III;I\I ! - - 7 Mru
HACTL | 4% e 1. 14 qu
b 4 ! X z
" ~ S
"l\l\'!ll!lt'.lb.ll;l\l ° ' ° o
actn g . g . g
o B x
LB ol
pofe ]
* \
'S f
Nun

HamepnrensHme
KATYLIKH

Pucynok 15 — Anmapatypa BUKI3 [6]

Tabnuna 4 ®usnveckue napamerpsl npudoopa BUKN3

Temmeparypa padoueii cpes Ho 120 °C
I'mopocraTiueckoe gaBieHue 100 MIla
T'abapuTHBIE pa3Mepbl @ 73*4000
Temmepartypa paboueil cpes +5...+150 °C
Juametp npubopa 86 MM

Macca He 6onee 70 xr

5.3 Metpomnorudeckoe obecredeHmne

Mertponoruueckas cinyx6a 3A0 «TromeHbrpoMreodusnkay akKpeIUTOBaHAa Ha TPaBO
MIPOBEICHUS TIOBEPOUYHBIX U KATHUOPOBOYHBIX PaboT.

Brimonnenue 3amau mo oOecredyeHuIo eIMHCTBa U TpeOyeMON TOYHOCTH M3MEPEeHUi NpHu
MIPOBE/ICHUU T€OPU3NUECKUX HMCCIEJOBAHUN CKBaXHMH OCYIIECTBIsIeTCs cuiiaMu LleHTpanbHOro
reopusnueckoro nexa (LI'Ll) m cayxbamu pemoHTa ammaparypbl U HpUOOpPOB yIAJEHHBIX

nozpaszaenennil Tpecra. OyHKIMU 6a30BOM CITy:KOBbI BO3JIOKEHBI Ha CIYX)O0Y METPOJIOTHYECKOrO
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obecrieyenus: reodusnueckoil anmaparypsl B cocraBe LI'Ll. Tawke xanuOpoBka CKBaXHHHOU
annaparypbl OCYIIECTBISETCS pPAOOTHUKAMHU CIyXObl IOATOTOBKM ammaparypsl Oypsiuxcs
CKBA)XXMH, CIIYy)KObl IOATNOTOBKM WHKIMHOMETPUUYECKOW ammapaTypbl, CIyKObl IO PEMOHTY
MEJKOCEpUIHON  ammaparypbl, CIyXObl moArotoBku amnmaparypst [TH, umerommmu
yJIOCTOBEPEHHsI KaTMOPOBIIMKA re0(hU3NYeCcKOi anmaparypsl.

Mertposnoruueckass ciyx0a TpecTa pacnojaraeT IOBEPOYHBIM U HCHBITATEIbHBIM
000pyJOBaHUEM, OTBEUYAIOUIMM BCEM HEOOXOAMMBIM TpPeOOBAaHHUSAM HOPMATHUBHBIX JJOKYMEHTOB,
pErIaMeHTUPYIOIINX JAAHHBIN BU AESITEIBHOCTH.

Bce  kanuOpoBOouHBIE  yCTAaHOBKM M 00OpyIOBaHME  CBOCBPEMEHHO  IPOXOJIUT

METPOJIOTHUECKYIO aTTeCTalMI0 JIMOO TOCYAapCTBEHHYIO INpoBepKy B ba3oBoil nmaboparopuu
metposiorur  L[BIIO TIPHCuHO 3AO0 «Tromensnpomreodpusukay, MernoHCKOM OTAee
Tromenckoro LICM, B I'VII Llentpe meTponoruueckux uccienoanuii «Ypai- I'eo» (r.Yda), OO0
«Orpa-TII"'C».
JU1 OLIeHKM TEXHUYEeCKOro ypoBHs U kKadectsa CH, 1i1s onpeneneHns pe3ysibTaToB U3MEPEHUS U
pacuyeTHOM  OLEHKM  HMHCTPYMEHTAJIbHOM  IOTPEIIHOCTH  HCIOJB3YHOT  HOPMHPYEMBbIE
MeTponorudeckue xapakrepuctuku (HMX). Onu 1omKHbI 0OTpakaTh peajibHble CBOWCTBA CPENICTB
M3MEPEHUH, W HMX HOMEHKJAaTypa JOJDKHA OBITh JOCTATOYHOW JUIsi alpUOPHON OLIEHKH
MHCTPYMEHTAJIBHOM COCTaBIAIOLIEH IOTPEIIHOCTH M3MEPEHMH B  JIOIYCTUMBIX YCIIOBUAX
IIPUMEHEHHS.

PamnonaneHOCT, KOMIIekca HMX Uit KOHKpETHOrO THIIA CpPEACTB H3MEPEHUN U
MPaBWJIBHOCTH 33/1aHUS U3 3HAUEHUH OIpesesseTcs] B X0/1e NPUEMOYHbIX UclbITaHul. [Tpu sTom
MIPOBEPSAETCS] COOTBETCTBHE JOCTHUTHYTOIO TEXHHYECKOTO YPOBHS TpPeOOBaHMSAM TEXHHYECKOTO
3ajaHus Ha pa3pabOTKy, MPaBUIBHOCTb HOpMHUpOBaHUS MX, BO3MOXKHOCTb MX KOHTPOJIS IPH
BBIIIYCKE, PEKOMEHIyeMble METOJMKH, CPEICTBA U MNEPUOAMYHOCTh KATUOPOBKU B IpoIlecce
JKCIUTyaTalUu.

Homenknarypa u 3Hauenuss HMX, a Taxke peKOMEHIyeMble METOJUKH, CpPEACTBA U
NEPUOIMYHOCTh KAIMOPOBKM B TPOILECCe HKCIUTyaTallMM yKa3blBAlOTCS B TEXHUYECKOU
JOKYMEHTAIMU Ha anmaparypy.

JUis  CKBaXXMHHOM reou3uyeckold ammapaTypbl THUIIOBBIMU SIBIISIIOTCS — CIIEIYIOIINE
HOPMHUPYEMBIE METPOJIOTHYECKNE XAPAKTEPUCTUKHU: AMANa30H U3MEPEHUs MapaMeTpa; OCHOBHAs
abcomoTHast (MM OTHOCUTENbHAs)) MOTPEUIHOCTh M3MEpPEHUs; IOMOJHHUTENbHAs IMOTPEUIHOCTD

PI3MCpCHPII>i, BbI3BaAHHAs UBMCPCHUCM TCMIICPATYPhI 01<py>1<a101ue171 Cpcabl B 3a/IaHHOM JWaIla30OHEC.

5.4 Vatepnperanius reopu3nUeCKUX TaHHBIX
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Wutepnperanus reoU3MUECKUX TaHHBIX MOJIYYEHHBIM MpPU TPOBENEHUH B MPOCKTHOMN
CKBa)XMHE 3arpoekTupoBaHHOro kommiekca I'MC Gyner npoBOAUTCS UCXOMs U3 IE€OJOTMUECKUX
3a1a4. KoMIiekcupoBanue HalpaBiaeHO Ha pelleHHe 9TUX 3a1a4d. JId HarIsaJHOCTU UCTIOJIb3YeTCs
rnoctpoeHHas panee @I'M.

ITpu xauecTBEHHOM OLIEHKE re0(pU3MUECKOro MaTepHaIa BO3MOXKHO PEIIEHHUE CIEIYIOIINX
3aJ1a4: JIMTOJOTNYECKOE PACWICHEHUE Pa3pe3a; BhIACICHNE KOJUIEKTOPOB.

D¢ heKkTHBHOCTh KaUECTBEHHOW MHTEPIIPETALIMH U JOCTOBEPHOCTD 3aKJIFOUEHHsI OCHOBAHBI Ha
caboil 3aBHCHMOCTH M3MEPEHUH OT MapaMeTpOB CKBAXHHBI W MPUMBIKAIONICH K Hel o0yacTw;
BBICOKOM pazpemaroeii CiocOOHOCTH, KaK B PaJriabHOM HAIpPaBJICHUH, TaK U BJIOJIb CKBAXKHHBI,

XOpOH.IGfI TOYHOCTH I/ISMepeHI/Iﬁ M UX CTaOMJIBHOCTH.

5.4.1 JIuTonoruvyeckoe pacwiICHEHUE U KOPPEISIs pa3pesa

Brigenenue MNOPUCTO-IPOHHUIACMbBIX  IIJIACTOB  OCYHICCTBJIACTCA C  HCIIOJIb30BAHUCM
Ka4YCCTBCHHBIX U KOJIMYCCTBCHHBIX IIPHU3HAKOB KOJUICKTOpA: OTPpHUIATCIIbHAA aHOMAJINA HC, HHU3KHUC

3HaueHus ['K u ['TKn, no xputnueckum orcedukam MK u BK, B mHTEpBaNax HU3KOMW ITIMHUCTOCTH

(pucyHok 16).
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PI/ICYHOK 16 — Brigenenue AJICBPOJIUTOB U ICCYAHUKOB Ha KapOTaH(HOﬁ AuarpaMmme

€TV

Py

q

BBI}ICJ'IGHI/IG Kap6OHaTI/I3I/IpOBaHBIX IOopoJa, IMIOTHBIX: MOJOXUTEIIBHBIC aHOMAJIMKU Ha 30HJaX

WK n BK orpunarensHas anomanus Ha KpuBoil HeliTpoHHoro kaportaxka HHKT, I'TKn (pucynox

17).
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Pucynok 17 — Beienenue kapOOHATU3UPOBAHHBIX U TUIOTHBIX MOPOJ] HA KAPOTAXKHOM AUarpaMMe
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Boigenenue OaXeHOBCKOW CBUTHI (OMTYMHUHO3HBIX AapruJUIMTOB): PE3KOE YBEIUYEHHUE

V)
sHayeHuii ['K monoxurenbHas AHOMAJIMA, TaKXE HUMCKOT [IIOJIOKUTCIBbHYHO AHOMAJINEO
anekTpuyeckue meroasl bK u UK (pucynok 18).
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Pucynok 18 — Brinenenne baxeHOBCKOM CBUTHI Ha KAPOTAXKHOM AUArpamMme

Brigenenue riivH: N0I0XKUTEIbHEIC 3HAUCHUS HC, BBICOKHEC 3HAUYCHUA FK, HU3KUEC 3HAUYCHUA

ITKn wu3-3a TJIOTHOCTM Jpyrue MeETOMAbl

noHmxkeHHas 3HadeHust bK (pucynok 19).

CpCAHUC 3HAYUCHUA MHUHUMAJIbHAA aMIUIMTyAa,
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Pucynok 19 — Beizienenue riivH Ha KapOTaXXKHOW AUarpaMMe

Taxxe I[aHHBIf/'I KOMINJICKC MCTOJOB IMPCACTABJICHHBIX Ha J3TUX AWAarpaMmax II03BOJISCT
BBLACIIATh TAKYHO JIMTOJIOTHYCCKYHO PA3HOCTb KaK YrOJib: BBIACIACTCA HAJIUYUCM OOIBIINM

3HAa4YCHUEM COHpOTI/IBHeHI/Iﬁ , HAJIMYUEM KaBCPH, U HU3KUM 3HAUYCHHUCM PAAUOAKTUBHOCTHU (FK)

5.4.2 BrineneHue KOLUIEKTOPOB

Boigenenne KOJUIEKTOPOB B TEPPUIEHHOM pa3pe3e MPOBOASIT Ha OCHOBE NPSIMBIX H
KOCBEHHBIX TTPU3HAKOB.

IIpsmvle IpU3HAKYU BBIJEJIEHUE KOJIJIEKTOPOB: YMEHBIIECHUE TUaMeTpa CKBAKUHBI 3a CUET
o0pa3oBaHMs TTIMHUCTONW KOPKU HAMPOTUB MPOHMIIAEMOTO IUIAcTa, paauanbHbIi rpaaueHT YOC,
yCTaHaBJIMBAEMbIM MO0 U3MEHEHMIO MOKAa3aHUU JEKTPUYECKUX M AJIEKTPOMATHUTHBIX METO/OB C
pazHoi TIyOMHHOCTBIO (MHOTO30HIIOBBI MK u MHorozonmoseiii BK), n3Menenue mokazaHuit
reo(U3MUEeCcKUX METOJIOB IIPU MOBTOPHBIX MCCIIEJOBAHMIX, BOZHUKAIOIIEE 3a cUET (POPMHUPOBAHUS
i pachOpMUPOBAHMS 30HBI TPOHUKHOBEHUS. [10 KaueCTBEHHBIM MPU3HAKAM HU3KHE 3HAYCHUS
I'K u TIC (pucynok 20).

Koceennvie mpu3Haku BBIJECNEHHS  KOJJIEKTOPOB  OCHOBAaHBI Ha  HMCIOJIb30BAaHUH
KOJIMYECTBEHHBIX KPUTEPHUEB, T.€. 3HAYCHUH Kn, Kup, Olnec U IPYTUX TTAPAMETPOB, COOTBETCTBYIOLIHX

TpaHuIle KOJIJIEKTOP — HEKOJUIEKTOp (pucyHok 20).
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Pucynoxk 20 — Brigenenne KoieKTopa 1mo KapoTaKHOU JuarpaMme

5.4.3 Onpenenenre GUIBTPAITMOHHO-EMKOCTHBIX CBOMCTB

OObemMHas TIMHUCTOCTh, MOPUCTOCTh MU MHMHEPAJIbHBIN COCTaB CKEJETa PAaCCUUTBIBAIOTCS
COTJIACHO KOMIUIEKCHOMY pEIICHHIO JIMHEHHBIX ypaBHEHWH, IaHHBIX TramMMa-KapoTaxa W
BOJIOPOJIOCOICPIKAHUSI.

Onenka kK03 PUIMEHTa TOPUCTOCTU BBIMOJHAETCS KOMILJIEKCHO 10 METOJIaM MOPUCTOCTH
I1C, n1oTHOCTHOTO, M HEUTPOHHOTO KapoTaxed. Koadduuument obuieit nopucroctu npupaBHeH K
3HAYEHUI0 KO3PPUIIUEHTA TOPUCTOCTH, paccuruTanHoMYy 1o [1C.

[Toctpoena mopenbHast kpuBasgs YOC TpW YCIOBHM IIOJHOTO BOJOHACHIIIEHUS pa3pesa,
MOJITBEPKIAIOIIAst KAaUeCTBEHHbIE BBIBOJIbI O HACHIIIIEHUH IOPOBOTO MPOCTPAHCTBA MOPO (PUCYHOK
21). TlapamtensHo KOI(PQHUIHMEHT BOJOHACHIIIEHHOCTH OIEHEH M0  METPOPU3NIECKUM
3aBucuMocTsaM tuna kepH-I' UC mist paccMaTpuBaeMbIX OTIIOKEHHN Yepe3 MmapaMeTp HachIIEHUS

10 MPUBEJCHHBIM NETPOPUINYECKUM 3aBUCUMOCTSIM Tabyuua 5.

Ta6J'II/II_[a 5 HeTpO(I)I/BI/I‘-ICCKI/Ie 3aBHCUMOCTU BaTuHCKOro MCCTOPOKACHUA

IIJTACTHI A:

K03(h(PUIIMEHT TOPUCTOCTH Kn=0.093*a,.+0.166

Ko3(h(uKeHT abC.MPOHNIIAEMOCTH 1gKmp = 5.0%a,,-1.8
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apameTp MOPUCTOCTH Prr=0.82/(Kn”(1.87))
Ke=(1/Pu)"*(1/1.81)npn PE<=8.8
KB=(0.56/Pu)"(1/2.29)npu u Pu>8.8

KOZ‘)(b(bI/IHI/IeHT BOJOHACBIIICHHOCTHU

ITIJIACTBHI Bo.s:

K03(h(PUIMEHT TOPUCTOCTH Kn=0.1%*a,+0.14
KOd(pPHUIHEHT abC. MPOHUIIAEMOCTH 1gKrmp = 5.0%a.-1.8
rmapaMeTp TOPUCTOCTH Pr=0.29/(Kn"(2.7))

Ke=(1/Pu)"*(1/1.66)ripn Pu<=7.4

KOA((PUIUEHT BOJOHACKHIIICHHOCTH
Ks=(0.426/Pu)"(1/2.37)npu u Pa>7.4

IIJNIACTBI HO:
K03(h(PUIMEHT TOPUCTOCTH Kn=0.145*a,.+0.063 mpn a,,<=0.95
K=0.9*1g(ancy+0.22 mpu ax>0.95
KOA(PPHUIIUEHT a0C. IPOHUIIACMOCTH 1gKmp = 4.0*a,-1.6
rapamMeTp IOPUCTOCTH Pn=1.0/(Kn™(1.81))
KOX((PHUIIEHT BOJOHACHIIICHHOCTH Ks=(1/Pu)"(1/1.86)
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Pucynok 21 — Onpenenenue HachlieHus no ganubM UK

6 ITPUMEHEHUE KOMITJIEKCHBIX UCCJIEJIOBAHUII ABTOHOMHBIMU
I[TPUBOPAMU

HedTsuble 1 razoBeie MecToposkaeHUs 3anaaHoil CuOupu B OOJIBIIMHCTBE CBOEM HaXOAATCS

yKe Ha MOo3/IHeH cTauu pa3padO0TKH, KOTJa CTETIeHb TOCTUTaeT 00BOJHEHHOCTH yKe Bbicokas. [Ipu



43

3TOM pa3pabaTbIBaeMbIe 3aJICKU HE JIOCTUTAIOT TeX MPOEKTHBIX MOKa3aTeNeil BEIpaOOTKH IjacTa.
Kpome Toro, Toro B CiI0KHOIIOCTPOEHHBIX M HU3KOIPOHHUIIAEMBIX KOJIJIEKTOPAX 3KCILTyaTallus
BEPTUKAJIBHBIX U HAKJIOHHBIX CKBaXHH MajodexTuBHa. [y 1ocTxKeHns nokasaresei moinHou
BBIpAOOTKH HE(TSHBIX U Ta30BbIX 3aJIeXKeN U yBeneueHne koddduunenra HedrerasonspieueHus,
CIIEAYeT HW3MEHATh TEXHOJIOTUIO pPa3pabOTKH, MPUMEHSS TEXHOJIOTUIO, KOTOpas OKaXeTcs
3¢ PeKTUBHON IS pelIeHUs TaHHON MPOOJIeMBI.

Ha coBpeMeHHOM 3Tamne [yl peleHHsl BBIIEONUCAHHBIX MPOOJIEM MIMPOKO MPUMEHSAETCS
TEXHOJIOTUS] TOPU30HTAIBHOTO OypeHHs M MPOBOJIKA OOKOBBIX CTBOJIOB CO CJIOXHOH TPaeKTOpHUEH
CTBOJIa CKBaXMHBI. KauecTBO CTPOUTENbCTBA MOAOOHBIX CKBAXHH 33aBUCHUT B OCHOBHOM OT
TOYHOCTH NPOBOJKH, y4y€Ta pa3IM4HbIX I[1apaMeTPOB IPOEKTHOI'O IIIACTa: BEPTUKAIBHOH U
JaTepaJbHONU HEOJHOPOAHOCTH.

Ha mHOTHX pa3pabaTbiBaeMbIX MECTOPOKICHUAX HE)TH U Ta3a, OTHOCAIIMXCS K 3armagHon
Cubupu, MpOAYKTUBHBIE TUIACTHI HMEIOT OCIOKHEHHOE JIUTOJIOTHYECKOE CTPOCHUE, CYIIECTBYIOT
30HBI 3aMEUICHUs U BBIKJIMHMBAHUSA, YTO Ul MPaBWIBHOW JanbHeiIIel pa3paboTku, Tpedyercs
BBOJIUTH HOBbIE TeXHOJIOTMU. Ha MecTopoxeHHsl, HaXOAALIMXCS Ha O3/IHEH cTaauu pa3paboTKy,
MPOAYKTHUBHBIE 3aJIeKH, KaK MPaBUIIO, 3aBOJHEHBI 1O OOJBIIEH TOJIIMHE IUIACTa W IIOUIATU
IU1aCTa.

I'opu3oHTaIbHBIE CKBaXXKMHBI M OOKOBBIE CTBOJIBI CO CIOMXKHBIM IPOQHIEM MOT'YT IPOXOJUTh
B NPOEKTHOM IUIACTE O WHTEpBalaM C PA3JIMYHBIM HACHIIIEHUEM, YTO IO3BOJISIET MOBBICUTH
k03¢ dULEeHT HeTera30M3BIeUEeHNS TPOEKTHBIX MJIACTOB CJIOYKHOTO JTUTOJIOTHYECKOTO CTPOCHHUSL.

[To 3aBepmieHNH OypeHHs AalbHEHUINE MEPONPHUSATHS 1O BBIOOPY HMHTEPBAJIOB OCBOCHUS

MIPOBOJIATCS C YYETOM HPOJYKTHBHBIX KOJUIEKTOPOB. /laHHas 3a/1aua BBHINOIHIETCS U JJOCTUTAeTCs
nH(pOpMalMOHHOE 00ecleyeHne KaueCTBEHHBIMU M KOJMYECTBEHHBIMU JIaHHBIMH, KaK IpaBUIIO,
MIPOBEICHUEM UCCIIEIOBAHUH PA3TUIHBIMUA KOMIUIEKCAMHU re0(hU3HYECKIX HCCIIEOBAHUI CKBAXKIH
(TUC).
Jlns  mpoBefieHHs TOAOOHBIX HCCIEAOBAaHUM Ha PA3MUYHBIX MPEINPUATHIAX WM HYYHO-
TEXHOJIOTHYECKUX IeHTpax pa3pabarbiBaercs TexHonorus ['MC mnpoBoaummas ¢ TMOMOIIBIO
aBTOHOMHBIX TNPHOOPOB, CITyCKaeMbIX Ha OypoBOM HWHCTpyMeHTe. B HacTosimiee Bpems yxe
OpPTaHU30BaH MPOMBIIICHHBIH BBIITYCK aBTOHOMHBIX TIPHOOPOB.

Kommiekcbl aBTOHOMHBIX TPHOOPOB OOECIIEYMBAIOT BBIMOJIHEHHE TPAKTHYECKH BCEX
ocHoBHbIX MeToJ10B [MIC. KoHcTpykums npuOOpoB mpennojiaraeT MOAYJIBHOE CTPOCHHE U B
3aBHCUMOCTH OT ITOCTaBJICHHBIX I'€OJIOTHYECKHUX 3a7ay (GOPMHUPYETCs KOMIUIEKC. ABTOHOMHBIMH
prOOpaMH BO3MOKHO BBITIOJTHSATH CIIEAYIOIINE TEOJIOTHYECKIE 3a1a4r: BhIIeneHne a1eKTprHIecKu

OJIHOPOJHBIX IUIACTOB M IUIACTOB C 30HOM NpoHUKHOBeHHUs; Ompenenenne YIC TmIacToB;
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Breigenenue  kojuiekTopoB;  Brigenenue  HeTera3zoHACHIIIEHHBIX  IUTACTOB M OIICHKA
HedrerazonaceimeHHoct; Onpenenenne PEC 1 MUHEpaIbHOTO COCTaBa IMOPO/I.

bonee mompoOHO paccMOTpUM TpU KOMILIEKCAa ABTOHOMHBIX MPHOOPOB, KOTOpPBIC
pa3paboTaHbl Pa3TUYHBIM KOMIIAHUSMH M IIHUPOKO HWCIONB3yITcss B mpoeaeHun [HMC Ha

Tepputopuu Mmecropoxaennii 3amaguoit Cubupn: KACII; Kackax; AMK T'opu3oHT.

6.1 AnmapaTypa ¥ TEXHOJIOTHS MPOBEACHUS paboT

6.1.1 KoMmuiekc aBTOHOMHBIX CKBa)KMHHBIX IPHOOPOB

Creunanu3upoBaHHBIM  KOMIUIEKC ~ aBTOHOMHBIX  CKBaXkHHHbIX  mpubopoB  KACII

npeaHazHaucH IJId I‘€0(1)I/ISI/I‘-IGCKI/IX I/ICCJICIIOBaHI/Iﬁ B OTKPBITBIX CTBOJIaX TOPU3OHTAJIBHBIX H

CKB)KUH C yrilaMu HakjoHa 6omee 60 rpagycoB nuamerpoM He Meree 114 M.

THA PKMH
i

102

2500 4500

+

Pucynok 22 — Kommuiekc aBTOHOMHBIX CKBa)KMHHBIX TPHOOPOB

Komruiekc mo3BoJisieT MpOBOAWUTH HCCIEIOBaHHUS CKBaXUH B aBTOHOMHOM pEXHME Ha
OypHJIbHBIX TpyOax C 3alUChIO JaHHBIX B 3HEPTOHE3aBUCUMYIO TaMsATh. MccienoBaHus MpoOBOISTCS
METOJlaMH  JBOMHOro HeWTpoHHOro kaporaxxa 2HHKT, wuHTerpaspHOro ramma KapoTaxa,
YETBIPEX30HI0BOI0 MHIYKIIMOHHOT O KapoTaxa, [IC, pe3ucTuBUMETpUN U MHKIMHOMETPHH 33 OJUH
CIIyCKOIIOJIb€M OYpPOBOTIO MHCTPYMEHTA, OOIIMEe TEXHUUECKHE XapaKTEepUCTUKHU B TalOmuIe 7.

CocraB komIiekca:

Texnonoeuueckuti mooyns TM-A, obecrieunBaeT: AEKTPUUECKOE MUTAHUE U3MEPHUTEIbHBIX
MOJYJIEHl KOMIUIEKCA; U3MEPEHUE TEMIIEpaTypbl BHYTPU MOAYJS, TUAPOCTATUYECKOTO JIABICHUS
BOJIHOM NPOMBIBOYHON >KUAKOCTH; OOMeH uHpopmanueil ¢ Ha3eMHbIM 00pabaThIBaIOIIUM
koMmiuiekcoM (RS 485) u ¢ kxaxneim u3 wmonyneit komiuiekca KACII mo cranmapTHomy
MexmonynsHoMy uHTepdericy (CAN 2,0 B); xpaHeHue maHHBIX H3MEpPEHUS Teo(PH3NUECKUX
IapaMeTpoB U3MEPUTENBbHBIX MoayiIel kommuekca KACII.

OCHOBHBIC TEXHHYCCKHUE XAPaKTCPUCTHUKU ITPEACTABIICHLI B Ta6HI/ILIe 6.
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Tabnuua 6 TexHuueckue XxapakTePUCTHKI

Jlnama3oH N3MEPEHNUS JaBJICHNS TPOMBIBOYHON JKHUIKOCTH, 0.01-80
MIIa

/lrama3oH n3MepeHus TeMuepaTypsl BHyTpu Moayirs, °C 10-120
JIMCKPEeTHOCTh MU3MEPEHUS u perucTpanyun JTAHHBIX 1

m3MeputenbHeIx Moayneit KACIIL, ¢

OO0BEM SHEPrOHE3aBUCHMOM aMs T, MobaiT 16
JlmrHa, MM 2500
JlrameTp, MM 102

Tabnuua 7 obmue Texuuyeckre xapakrepuctuku komiuiekca KACIT

MaxkcuManbHOE THAPOCTaTHUeCKOe AaBicHue, MIla He 6onee 80
Temmepatypa okpyxatotieit cpensl, °C He 6oee 120
IMakcuManbHBIN TUaMeTp, MM 102
OO1as mIrMHa KOMILIEKCa, MM 12750
O61ast Macca, Kr 280
MUHHMATEHBIA JHaMETp CKBAaKUHBI, MM 114
JlOmyCTUMBII panyc KPUBU3HBI CKBAXUHbBI, M HE OoJiee 60
Jlonmyctumasi oceBasi Harpy3ka Ha ckatue (pacTsKeHHUE), TOHH 10 (20)
CKOpOCTBh KapoTaxka, M/4 He Ooiree 600
HenpepbiBHOE BpeMs pabOThI KOMIUIEKCA B PEKUME 16
M3MEPEHUs, Yac HE MEHee

3amkoBas pe3rba MepeBOJHUKOB Ha OypOBOW HHCTPYMEHT 3-86, 3-102

Mooyne PKHH-A nipenHa3zHaueH Ui IpoBeeHUs reo(pu3nIecKUX UCCIeJ0BaHUN HeTIHBIX
U Ta30BbIX CKBAXKUH METOJIOM JIBYX 30H/I0BOTO HEHTPOH— HEHTPOHHOI'O- KapoTa)ka MO TEIUIOBBIM
Heiitponam (2ZHHK- T) u obOecnieunBaeT n3mMepeHue BOJIOHACHIIIEHHON MOPUCTOCTH (0OBEMHOTO
BJIarOCOJIEP’KaHus) IJIACTOB, BCKPBITHIX CKBOXKWHOM W MHKIMHOMETPUU B OTKPBITOM CTBOJIE
CKBA)KMHBI, 3allOJJHEHHOM BOJHOW IMPOMBIBOYHOM >KMJIKOCTBIO, TEXHHUYECKas XapaKTEpHUCTUKA B
tabnuie 8. Moxyns PKMH-A oGecnieunBaeT n3mMepeHre MOIIHOCTH KCIO3UIIMOHHOMN 10361(MD/])
€CTECTBEHHOTO TaMMa- M3JydyeHHsl ropHbix mopoia. Moayns PKHMH-A paccuntan Ha paboTy B
CKBa)XHHaX nuameTrpom otl24 mo 215,9 MM mpu temmepatype okpysxaromieit cpeabl 10120 °C u
ruapoctatudeckoM pnasineHun 1080 MIla B wmHTepBane wuccnenoBanuii. Monyns PKHMH-A
UCIIOJIb3YETCSI B ABTOHOMHOM DEXHME B COCTaBE KOMIUIEKCA ABTOHOMHBIX CKBaKUHHBIX
npubopoB(KACII). Moayne PKMH-A »skcrutyatupyercs ¢ MCTOYHHKOM OBICTPBIX HEHTPOHOB
nosionuii- OeprreBsM(BHU-2) unu nnyronwnii- 6epuneBsiM(MBHS-5) ¢ moTokoM HelTpoHOB
ot 5,10. Ycunme oceBoli Harpy3ku Ha pas3peiB U Ha ckarue Moayinst PKMMH-A nmomkHO OBITH He

6osee 10000 kre [35].



Tabnuua 8 TeXHUUECKUE XapaKTePUCTHKI
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/Inanazon nu3mepeHust BojoHachleHHoH nopucroctu (Km), %

1-40

/lnanazon usmepenuss MDJ] ecTecTBEHHOTO ramma-

M3TydeHus1, A/KT

1410-14 - 1810-
12

HI/IaHa?,OHI)I HU3MEPCHU PU MPOBECACHUN NMHKIIMHOMETPHUU:

3eHUTHOTO yTiia 0-180
AznMyTa 0 - 360
'YTi1a ycTaHOBKU OTKJIOHUTEIS 0-360
OCHOBHBIE ITOTPELTHOCTH NPU NPOBEACHHH HHKIMHOMETPHH:

TIpyu U3MEPEHUH 3eHUTHOTO yTiia, He OoJee +10
Tpyu U3MEPEHUH a3UMYyTa, He Ooree +15
[PY U3MEPEHHUH YIila YCTAHOBKH OTKJIOHUTEJS MO +15
MarHUTHOMY IIOJIIO, He Ooliee

PY U3MEPEHUH yIiia YCTAHOBKH OTKJIOHHUTENS B +0.5
QICHIaIbHO IIIOCKOCTH, He Ooee

IJTMHA, MM 4500
ImTIaMeTp, MM 102
Macca, KT 80

Mooynv 4UK-A, obecneuusaem. ONpPENCNCHUS YACIbHOM SJIECKTPUUYECKON MPOBOIUMOCTH

TOPHBIX MTOPOJ YEThIPbMs UHAYKIMOHHBIMU 30HAamu: 310.5, 3110.85, 31U1.26, 312.05. usmepenus

noTeHuuansa camonpousBoiabHOU monspuzanuu (IIC) u  yAenpHOTro 3IEKTPUYECKOTO

COIIPOTHUBIIEHUSI OYpPOBOT0O pacTBOpPa, TEXHUYECKAs XapaKTepUCTHKa B Tabuuiie 9.

Tabnuua 9 TexHUUeCKue XapaKTePUCTHKI

Jrana3oH usMepeHus yAelIbHOU 3JIEeKTPUIECKOM

MPOBOIMMOCTHU FOPHBIX 1MOpoa, MCM/M

31 0.5 3-1500
31 0.85 3-1500
31 1.26 3-1500
31 2.05 3-1500
Jlnamna3zoH U3MepeHus yAeIbHOTO COPOTHBIICHNS 0.2-20
MIPOMBIBOYHOM xuaAKocTH, OM.M

Juana3on n3Mepenus Hanpsokenus I[1C, mB 0-1000
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6.1.2 KACKAJI

KACKA/l - TeXHOJOTusi MCCIIEIOBAHUSI CUJIIBHO IOJIOTMX W TOPU30HTAIBHBIX CKBAaKUH
OCHOBAaHa Ha HCIIOJB30BAHUM ABTOHOMHBIX MPUOOPOB, OCTaBIsIEMbIX Ha 3200 ¢ MOMOIIBIO
OypoBoro uHcTpyMeHTa. OTcyTcTBUE Kabemst CHUKAeT aBapuitHOCTH padoT.

[IpenycMOTpeHO  HECKOJBKO  BapHMAHTOB  MWCIIOJIHEHUS  aBTOHOMHBIX  MHpPUOOpPOB,
OTJIMYAIOIIMXCS TMaMETPOM M CIIOCOOOM pa3MelleHus mpudopa MpH JT0CTaBKe Ha 3a00¥:

— IIpubopsr tuamerpom 45, 73 MM, pasmemaemsbie B JIBT wim criermaibHBIX KOHTEHHEpaX;
— Ilpubopsr amamerpom 90, 108 MM, Assg pa3MemieHUs HEMOCPEACTBEHHOTO Ha OypoBOM
WHCTPYMEHTE.

Kaxxapiii mpubop sBIsIETCSI cCaMOCTOATENbHBIM, CHA0XKEH MOJYJIeM MUTAHUSA U TaMSITH, YTO
MIO3BOJISIET B 3aBUCUMOCTH OT T€OJIOO-TEXHUYECKUX YCIOBUH U pelaeMblX 3a1a4y
KOMOWHUPOBATH BapHaHThl cOOpoK Mojayieil. C 000MX KOHIIOB BCE aBTOHOMHBIE MPHOOPHI
3aKaHYMBAIOTCSl  CIIELMAJIIbHBIMA  COEIMHUTEIBHBIMU  YCTPOMCTBAMH, KOTOpPBIE I1O3BOJISIFOT
MIPUCTHIKOBBIBATh MX K APYTrUM IMpuOOpaM, BXOJAIIMM B COCTaB KOMILIEKCA, TyTeM BEPTUKAILHOM
cOOpKM Ha YCThe CKBOXHHBL. KOHCTpYKIHS MEXIPHOOPHOTO COETUHEHHsT OOecreynBaeT
BO3MOYKHOCTh M3TH0Oa 10 5°, 4TO 00Jerdaer MpOXOXKACHHUE COOPKOW Y4aCTKOB MHTEHCHBHOTO
Habopa yria B CKBaKUHE.

Bo3MoxHOCTE KOMOMHUPOBAaHUS TPUOOPOB MO3BOJSET BHIOMPATh HAMTYUIIIHN BapUaHT IS
pelleHrs KOHKPETHOW 3a7jaud M 3HAUYUTEIbHO YMEHBIIUTh BPEMs 3aJlaKUBAHUS CKBaKUHBI Ha
nposenenue I'MC. Bee npubopsl uMeroT yHU(UUIMPOBAHHBIN HMHTEpQEIC CBSI3U C Ha3eMHBIM
PETUCTPUPYIOIIUM KOMIIJIEKCOM.

Kommiekc aBTOHOMHBIX MpUOOpoB peanusyet cienyromue meroasl [YC: raMma-kapoTax;
CHEKTPOMETPUYECKUI raMMa-KapOTaK; UMITYJIbCHbIM HEMTPOHHBIN KapOTaXK; KOMIIECHCUPOBAaHHBIN
HEUTPOHHBIA KApOTaXK; MIIOTHOCTHOM raMMa-raMma KapoTak; MHKJIMHOMETPHS; MHOTO30HIOBBII
UK (4 wnu 5 30HAOB); [BYX30HIOBBIH OOKOBOH KapOTaK; OHIIEKTPHYECKH KapoTax co
crannaptabeiMu 30HAamMu BK3, pesuctuBumerp, [1C; mpodunemerpus (aKkycTUYECKUM METOJIOM Ha
OTPaXKEHHBIX BOJIHAX).

Kak 6b110 cka3aHO BbIIIE KaX/Ibli MPUOOp SABISETCS HE3aBUCUMBIM B OTJEIBHOCTH U BBIOOD
KOMIUIEKCa BbIOMpaeTcst U3 pacuéra pelleHrss KOHKPETHBIX IeoJIOTMYEeCKUX 3adad, IS mpuMepa
paccMoTpuM Heckonbko mpubopos: SUK-A, AIIPK-ITK, AITPK-HHK, xotopbie Morim Obl
3aMEHUTH 3alpPOCKTHPOBAHHBIA B JaHHOW pPa0OTe KOMIUIEKC JJIsi PEUICHUS TOCTaBICHHBIX
reoJOrM4ecKHX 3aj1ad.

IIpubop unoykyuonnoeo kapomasxica asmonomusiti  SUK-A npennasHaveH sl TPOBEACHUS

HHAYKIUOHHOI'O0 KapoTaXa KOMIIJICKCOM H3 IIATH paSHOFJIy6I/IHHBIX 30HAOB C OHHOBpeMeHHOﬁ
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perucTpanmei ak TMBHBIX Y PEAKTUBHBIX KOMIIOHEHT — KaXKyILEHCs IPOBOJAUMOCTU 110
KKJIOMY 30HIY, XapaKTepUCTHUKU H3MepseMbIX mapamerpoB B Tabmuie 10. JlomonHUTENbHO
peructpupyercs KpuBas camonpon3BosbHoi nossgpuzanuu (I1C). [Ipumensercs 11 uccieqoBaHus
CHJIBHO TOJIOTHX ¥ TOPU30HTAIBHBIX YYAaCTKOB OTKPBHITOTO CTBOJIA HE(PTAHBIX M ra30BBIX CKBAYKUH,
3aM0JHEHHBIX JIFOOBIM (hirron10M 03 Co/iepyKaHusl MarHUTHBIX 100aBoK [5].

Pemaemble 3amaun: BBIAEICHUE AJIEKTPUYECKU OJHOPOAHBIX IJIACTOB U IJIACTOB C 30HOM
MIPOHUKHOBEHUS, ONpE/e/IeHnEe BHUJIa MPOHUKHOBEHHUS; onpezeneHue Y IC HEM3MEHEHHOW 4acTh
IUTaCTa U MPOMBITOM 30HBI, @ TaKXKe TTyOMHBI 30HBI IPOHUKHOBEHHSI, ONPEACICHUE MPOIOIBHOTO
Y3C u onerka ko3 GUITMEHTa BEPTUKATLHOW aHH30TPOIMH HETIPOHHUIIAEMBIX TUIACTOB M TUIACTOB
C HErIyOOKOH 30HON MPOHUKHOBEHUSI B TOPU30HTAIBHBIX CKBKMHAX; BBIJIEJICHUE TPOHUIIAEMBIX
MHTEPBAJIOB, OIIEHKA XapaKTepa HACKIIIEHUS U OlleHKa KoddduiineHTa HeTera30HachIIEHHOCTH.

[Tpubop SUK-A comepxut msath Tpexkarymednbix 30108 MK — 310.3, 310.5, 310.85,
311.26, 312.05. Bce 30HABI KOMIUIEKCA HMMEIOT OOIIYI0 TPUEMHYIO KaTYUIKy, €IUHBIN
W3MEPHUTEIIbHBIA TpakT W paboraror Ha ogHoM 4dactoTe 100 xI'1. Bo3moXxHO HCIOJIb30BaHUE
OTKJIOHUTENEH nuamerpoMm 124 mm, auamerpoM 190 MM, KOHCTPYKTHBHBIE XapaKTEpPHUCTHKU B

Tabmune 11.

Tabnuma 10 xapakTepucTHKH aBTOHOMHOTO Iprbopa

Usmepsiemble HAuanason OCHOBHas MMOTPEUTHOCTD
apaMeTpsI U3MEpeHui
30H] Kanan ok, MCM/M P, OM'M
AKTUBHBIN 3+2000 0.3+300
310.3
PCaKTHBHBIH 3+1500 0.3+15
AKTHUBHBIH 3+1500 0.3+300 +(0.03xot1 MCMm/M)
310.5
peaKTHBHBIN 3+1500 0.3+20
AKTHUBHBII 3+1000 0.3+300
310.85
PCaKTHBHBIH 3+1000 0.3+30
AKTUBHBIN 3+500 0.6+300
311.26
PEaKTUBHBIN 3+1000 0.3+35
AKTHUBHBII 3+300 1.0+300
312.05
peaKTHBHBIN 3+700 0.3+45
UyBCTBUTEIHHOCTD 30H/IOB 0.5 MCm/m
Beprukansnoe paszpemienue (H o5) 0.35+2.5m
Panunyc uccrnenoBanust (R o5) 0.40+-3.0m

Tabmuma 11 KoHcTpyKTHBHBIE XapaKTEPUCTUKH
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OO1re TeEXHUYECKHE JaHHBIE

Ooutas qmHA pubopa, MM 5400 He Ooee
Huametp npudopa, MM 76 He Oonee
O6m1ast Mmacca mpudopa, Kr 70 He Oonee
IIutanne, aBroHoMHOE, B 12

Jlnana3oH TeMnepaTyphl OKpYy>KaroIlel cpeabl
0

pabouux yciosuii mpumeneHus, C o1 -10 710 Trmax

BerHee 3HAYCHUC T'UAPOCTATUICCKOI'0 JaBJICHUA pa6oq1/1x

YCIIOBHI TIPUMCHEHUS, Pmax

MlIla

JuameTp CKBa)KUHBI, MM ot 120 1o 400

CkopocTh KapoTaxa,m/4 800

Bpems paboTel B aBTOHOMHOM PEXUME, 8 He MeHee

YJacCcoOB B PCIKMMC 3alIMCH

YacToTa 3ammcH, onpoc B CEKyHIY 1

Pasmemenune B CTEKJIOILIACTUKOBOM

KOHTEHHepe

Ilpubop  nnomnocmmoco  eamma-eamma  kapomadxca — asmornomuwvii  AIIPK-ITK
npeaHa3zHauyeH Juist mposenenust [ UC MeTo1oM KOMIIEHCHPOBAHHOTO TJIOTHOCTHOTO TaMMa-Tramma
KapoTaxa, XapakTepucTuku B (Tabsuie 13). [IpumensieTcst 1yist uccaeaoBaHusl CHIIBHO MOJIOTUX U
TOPU3OHTAIIBHBIX YYaCTKOB CTBOJIa HE(TSHBIX U Ta30BBIX CKBAKHH, 3aMIOJIHEHHBIX MMPOMBIBOYHOMN
KHUJKOCTHIO Ha HE(TAHON U BOJHOM OocHOBe. Pemaemble 3aaun: KOppemsius pa3pe3oB CKBaKUH U
JUTOJIOTUYECKUX HW3MEHEHUH; JeTalbHOE JHMTOJIOTHYECKOe pacdlieHEeHue; CTpaTurpaduyeckue
HCCIIEIOBaHMUS; ornpezeneHue/yTouHeHne (bUITBTPAIIMOHHO-EMKOCTHBIX CBOMCTB;
ornpezeneHne/yTouUHeHne MUHEPATILHOTO COCTaBa Mopo/I.

[Tpubop paccuntan Ha pabOTy C HCTOYHUKOM TaMMa-U3ITydeHus 1e3uii-137 akTHBHOCTBIO OT 6.65%
10° no 3x 107 Bk. JleTeKTOpBI ramMMa-M3JIyueHHs — CIUHTHIUIAIMOHHEIE JETeKTOphl ¢ DDV,

napameTpsl u3Mepenus B (Tadmure 12).

Tabnuma 12 usmepsieMbie mapamerp

I/IBMepﬂeMLIC napaMeTphbl O0bEMHAS IOTHOCTh TOPHBIX IMOPOJ

3 3

Jnana3on u3mepeHus 1.7x10 mo 3.0><103 KI/M

[Ipenen nonyckaemMoi OCHOBHOM OTHOCUTENILHOI

HOTpemHOCTH ot 1.7x10° 2 3.0x10% wr/m® +1.5%
U3MepeHu i
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Tabnuna 13 obuie xapakTepuCTHKH

O6m1as mmHa Ipubdopa, MM 2570 He Oonee
Huametp npudopa, MM 108 He Oonee
O6m1ast Mmacca mpudopa, Kr 120 He Oonee
IIuranue, aBTOHOMHOE, B 12

Jnana3oH TeMIepaTypsl OKpYKaIOIIeH cpepl ot 10 110 Trmax

pabounx ycnoBuit mpuMeHeHus, C

BerHee 3HAYCHUEC THUAPOCTATUICCKOI'O JaBJICHUS

paboumx ycioBuii npumeHenus, Mlla Pmax

JuameTp CKBaXKUHBI, MM ot 120 1o 216

CKkopocTb KapoTaka, M/4 400 He Oonee
Bpemst paboThl B aBTOHOMHOM pEXHME, YacOB B 10 e MeHee

PEKUMC 3alIMCHU

YacrtoTa 3anucH, onpoc B CEKYHIY 2

Pasmemenue Ha 6ypoBoM

NHCTPYMEHTE

IIpubop neiimpon-netimponno2o kapomasxca asmonomuwviii AIIPK-HHK

[Tpennasnauen st nposeneHus [MIC MeTonoM KOMIIEHCHPOBAHHOTO TPEX30HIOBOIO
HEHUTPOH-HEUTPOHHOTO KapoTaxa no TemiaoBbiM HedTpoHam (3HHKT) m ramma kaporaxa
€CTeCTBEHHOH aKTUBHOCTM TOPHBIX TMOpOJ JBYyMs He3aBHCHUMbIMH jaerektopamu (2I'K)
XapaKTepUCTUKH MTpUBEJEHHI B (Tabnuue 15).

[Tpumensiercs JUIsl UCCIETOBaHMsI CHJIBHO TMOJIOTMX M TFOPU30HTAJIBHBIX YYacTKOB CTBOJIA
HE(PTSIHBIX U Ta30BbIX CKBAKWH, 3AII0JTHEHHBIX TPOMBIBOYHOM KHUIKOCTHIO Ha HEPTSIHON M BOJIHOM
ocHoBe ¢ coaepkanueMm NaCl no 300r/n, uzmepsieMble mapameTpsl B (Tabmure 14).

Pemraemble 3a1aun: KOppesslusi pa3pe30B CKBXHUH M JHMTOJOTMYECKUX M3MEHEHMH; JeTalbHOe
JUTOJIOTUYECKOE pAaCwIEHEHHE; BBIJCJIEHUE Ta30HOCHBIX IJIACTOB, Ta30)KMIKOCTHOTO U
BOJIOHE(DTSAHOTO KOHTAKTOB; OIpeieneHue Ko UIeHTa ra30HaChIIEHHOCTH.

[Tpubop paccuutan Ha pabOTy C IUTYTOHUK-OCPHITMEBHIM HCTOYHIUKOM HEHTPOHOB THIIA
NBH-8-5 ¢ moTokom HelTpoHOB OT 5106 10 27107 c-1.
JleTekTopbl HEUTPOHOB — TI'eJIEBbIE CUETYMKH. J[eTeKTOphl raMMa-KBaHTOB CIIMHTUIUISIIMOHHBIN

kpuctaii ¢ ®OY.

Tabnuma 14 usmepsemMple napameTpsl

M3mepsiemble mapameTpsl Jwnanazon [Torpemnocts
MDB/JI ecTecTBEHHOTO raMMa-u3Iy4eHus 0+250 +15 %
TOPHBIX TIOPOJT MKP/4
Jrana3zoH u3MepeHus IOpPUCTOCTH 0+40 % 4.2+2.3(40/Kn-1) %
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[Tponomxenue Tabmuub 14

UyscTBUTENBHOCTD KaHana 'K He Menee 750 nMn/MuH Ha 1

MkP/4ac

Tabauua 15 o01mue TeEXHUYECKUE JaHHbIE

OO0mue TexHUYeCKHe TaHHbIE
Ooutas qmHA pubopa, MM 3720 He Ooee
Huametp npudopa D, Mm 90, 102, 108 He Oonee
O6m1ast Mmacca mpudopa, Kr - He Oonee
IIuranue, aBroHoMHOE, B 12
Jwrana3oH TeMneparypsl OKpyKarouiei cpeabl oT -10 710 Trmax
pabounx ycnoBuit mpuMeHeHus, C
BepxHee 3HaUCHNE THAPOCTATHICCKOTO TABICHUS Prmax
pabouux ycnoBuil mpumeHenus, MIla
JuameTp CKBa)KUHBI, MM ot 120 1o 350
CkopocTh KapoTaxa,M/4 800
Bpems paboTel B aBTOHOMHOM PEKUME, 9aCOB B 10 He MeHee
peXuMe 3aucu
Yacrora 3amnucH, OIpoc B CEKYHIY 2
Pasmemenue Ha Gyposom

HHCTPYMEHTE

C uenbio MpUBSI3KU 3aPETUCTPUPOBAHHBIX TAHHBIX K TTyOMHE KaXKJIbIi MPUOOP MMEET Yachl
peanLHoro BpeMeHI/I, IIOKa3aHUs KOTOpBIX 3aIlIUCBIBAKOTCS B Ka)K)II)II\/'I Ka)lp JTAHHBIX. 3TI/I gachbl Hepe)l
Ha4yaJlOM CIIyCKO-TIOABEMHBIX OIEepaluii CHHXPOHM3UPYIOTCS € YacaMH pPEAIbHOIO BPEMEHHU
oOpabaTsiBaro1iero komruiekca. Kpome Toro, mpuOopsl, Mo mokazaHusM KOTOPBIX TPYIHO OTOMBAThH
WHTEPBaIIbI CTOSHOK, COJAEPKaT B CBOEM cocTaBe aaruuku akcenepomeTpoB (PK, mpodunemep).
[IpuBsizka AaHHBIX MO TJIyOWHE OCYHIECTBIISIETCS OJHUM U3 TpeX CIoco0OB: MH(OpPMALUU O
CTOsAHKax, IIO pe3y.]'H:TaTaM I/I3M€p€HI/II\/'I FHY6I/IHLI HAa3€MHBIMHU JaT4YUKaMn FJIY6I/IHBI, BECa
WHCTPYMEHTa W TIONOKeHUs KinHbeB craHimu ['TU; mo pesynbrataM H3MEpEeHHUN TIyOUHBI
ABTOHOMHBIM TITyOMHOMEpPOM, Yachl KOTOPOTO TakXK€ CHHXPOHHU3UPYIOTCS C dacaMu
00pabaThIBArOIIETO KOMITJIEKCA.

PeFI/ICTpaHI/Iﬂ JAaHHBIX KapOTa)Ka HpOI/ISBOJII/ITCSI B BHepFOHCSaBI/ICI/IMyIO ImaMiaTb C
aUcKpeTu3anuei mo BpeMeHu. CUNTHIBaHUE MOTYYEHHBIX JAHHBIX B KOMIBIOTEP MPOU3BOIUTCS

IIOCJIC MoaAbEMAa HpI/I60pOB Ha MOBCPXHOCTD.



52

TectupoBanue mpuOOPOB, MOATOTOBKA K KapOTaXy, CUUTHIBAHHE AHHBIX U3 MPHUOOPOB B
KOMITBIOTEP MPOU3BOJIUTCS C UCIOIb30BaHUEM crieruanbHoro kabens yepes USB-nopt. [Tutanue

pruOOPOB B aBTOHOMHOM PEXHUME MTPOU3BOJIUTCS OT BCTPOSHHOTO akKyMyJsitopa [42].

a) 0) B)
Pucynok 23 — a) SUK-A 6) ATIPK-ITK B) AITPK-HHK
6.1.3 ABTOHOMHBII METOAMYECKUN KOMIUTIEKC [ Opu30HT

IIpu kapoTa)ke CKBa)XMH MHCIOJB3YETCS aNNapaTypHO-METOAMYECKHUE KOMIUIEKCHI
AMK'"TOPU3OHT", paspabotannbii B OAO HIINI"BHUUI'UC" wu BnocneacTBuu
YCOBEPIIEHCTBOBAHHBIN 1 AomnoyHeHHbIH coBMecTHO ¢ OO0 HII® AMK"I'opusont".

3a OJHY CIYCKONOABEMHYIO OIEPALUI0 MOXET ObITh IMPOBEACHA 3alMCh KOMILIEKCA
reopusnuecknx mapamerpoB: ['K, HI'K, TIC, KC, HHKt, BUKW3, wunKmuHOMETpUH U
PE3UCTUBUMETPUH, a TAKKe a3uMyTa M 3eHUTHOro yria. Tyt ske Ha OypoBoil mocie oOpaboTKu

uHpopmanuu HalBM PC Bbiaetcs sxcnpecc- nHGpopManus. 3akiIoueHe 0 CKBaKUHE ¢ BbLAAYEH
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KO3 (PHUIHUEHTOB MOPUCTOCTH, HEPTEHACHIIIIEHHOCTH, TIIIMHUCTOCTH 3aKa3yHK MOJTY4aeT B TeUCHHE
CYTOK.

Omnpit 3kcruryataniun AMK"TOPU3OHT" nokasain BEICOKYIO 3 (HEeKTUBHOCTh TPUMEHEHUS
3THX KOMIUIEKCOB NMPH Te0(pU3MUECKUX HCCIEOBAHUSX TOPHU3OHTAIBHBIX CKBAXHH U OOKOBBIX
CTBOJIOB, B TOM YHCJIE B CKBOXHMHAX, NPOOYPEHHBIX C MPHUMEHEHHEM IIPECHBIX M COJICHBIX
IIPOMBIBOYHBIX KHJIKOCTEH B TEPPUTEHHOM U KapOOHATHOM paspese.

B Hacrosimiee Bpemsi co3gaHbl 0Oojee COBEpIICHHBbIE alnapaTypHO- METOIUYECKUE
KOMIUIEKCHI UIsi T€O(U3NUECKUX HCCICAOBAHUI TOPH3OHTAIBHBIX M OCJIOXHEHHBIX CKBAXMH, a
takke 00koBbIX cTBOIOB AMK'"T'OPM30HT-90", AMK"T'OPU30OHT-90-K4"u"T'OP30HT-90-
K5".

AMK "TOPU30OHT-90" no3Bonsier npoBectu nzmepenusa meroaamu I'K, HHKT-25, HHKT-
50 u HI'K-65, usmepenus KC uyeTblppMsi CHUMMETpUYHBIMHU TpaaueHT-30HAamu, [IC wu
MHKJIMHOMETPUM. 3a CuUeT NPUMEHEHMsI TPEX 30HJO0B HEHUTPOHHOI'O KapoTaka IOBBIIIAETCS
TOYHOCTH ompefesieHuss Kod(h(PUINEeHTOB MOPUCTOCTH, KaK B KapOOHATHOM, TaK M TEPPUTCHHOM
paspe3e, a TakKe MOSBIAIOTCS JOMOJHUTEIbHbIE METOJUYECKHE BO3MOXKHOCTH IO OTOMBKE
ra30He(TSIHOrO0 KOHTAKTa U BBIIAEJIECHUIO IJIOTHBIX MPOIUIACTKOB OPOI.

AMK "T'OPU30HT-90-K4" mmeer HOMOJHUTEIBHO B COCTABE KOMIUIEKCA JIBYX30HIOBBIN
HU3KOYACTOTHBIM MHAYKIIMOHHBIN KApOTaK U KaHAJI Pe3UCTUBUMETPHH, YTO MO3BOJISET OMPEIEISTh
KO3 PUIHUEHT He(PTEHACHIIIEHHOCTH, a B OJIATONPUATHBIX YCIOBUSAX OLIEHUTHh MapaMeTphbl 30HbI
MIPOHUKHOBEHHUSI.

"TOPU30HT-90-K5" - momumo mposenenus umeronuxcs B AMK"TOPHU30HT-90-K4"
U3MEpPEHUN  OCYLIECTBIISIET  M3MEPEHUS  METOAOM  BBICOKOYACTOTHOIO  MHAYKIIMOHHOTO
u3omnapamMeTpuueckoro kapotaxsHoro 3oHaupoBaHus(BUKWN3), 4ro mno3Bosiser BblfTH Ha
onpeaenenue BogoHedtsHoro(BHK) u razonedrsnoro xonrakra(I'HK) BHyTpu KoimekTopoB, a
TaK)Xe yJIeIbHOI0 AIEKTPUYECKOTO COMPOTUBIICHHUS IJIaCTa U BMEIIAIOIINX MOPO/I.

[TonpobHO paccMOTpUM ABTOHOMHBIN ammapaTypHO-mMeToaudeckuil komiuiekc(AMK)
“T'opuzont- 90-K5” mnpeanasHayeH ans reoU3MYECKUX MCCIEIOBAHUN TOPU3OHTANBHBIX W
OCJIOKHEHHBIX CKBa)KHH, a TaKxke 00K0BbIX cTBOIOB MeToaamu: I'K, HHKT-25, HHKT-50, HI'K-65,
[1C, BUKWN3, unxnunomerpuu u pesuctuBumerpuu, KC (4eTbipe CUMMETPUYHBIX TpaJUEHT
30H]1a):

= A10.5MI10.25N1 0.5 Bl guametp 90 mm;
= A20.5M20.25 N2 0.5 B2 guametp 80 mm;
= A31.0M30.25 N3 1.0 B3 guametp 90 mm;
= A41.75M40.25 N4 1.75 B4 nuametp 90 mm.
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[Mepesoannk

Koureiinep ¢
HCTOYHHKOM

Moayas HTK+HHK

barapes nutanns

H3oansunonnoe
NOKPbITHE
Koabuesoii anexrpoa

Moayab ueHTpPaIbLHOT0o
npoueccopa ¢ O3Y

Moayas 'K

Moay.an
HHKJIHHOMETpA

MOﬂ)’Jlb IIEKTPHUECKOro
KApOTAKA

TexnosoruuecKkuii
MOaylb

Moayan
IIH}]yKuIIOHHOrO
KapoTaxa
(nan BUKHN3)

Pucynok 24 — Coctas moayneit AMK “I'OPU30HT-90-K5”

Cryck KOMIUIeKca B CKBXHHY IS TPOBEACHUS MCCIICIOBAHUN MOXKET OCYIIECTBIISITHCS Ha
OypHJIBHBIX TpyOax, KOJTIOOHMHTE, )KECTKOM M OOBIYHOM TeO(PU3UUYECKOM Kabelne, M3MepseMbie
napameTpsl B Tabnuie 16.

ABTOHOMHBIH ammapatypHo-meToaudeckuii koMiuiekc(AMK) “T'opuzont- 90-K5” pemaer
CIIeTYIONINE 3a7a4M: JTUTOJIOTHYECKOE PACUJIEHEHHE MOPOJ MO CTBOJY CKBAKHHBI, OMPEIEICHUE

napaMeTpoB TPACKTOPHUU  CKBAKHUHBI Je(e] JaHHBIM HWHKIIMHOMCTPUH OIIPCACIICHUC
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TJIMHUCTOCTU Topof 1o naHHeiM ['K; ompenenenne xodpduimeHTa NTOPUCTOCTOCTA IO JTaHHBIM
neritporHsix MetogoB HHK u I1C; onpenenenue koadduiinenra HeTeHACHIIIIEHHOCTH 10 TAHHBIM
mmepernss BUKN3, KC u pesuctuBuMeTpuu, B OJaronpusTHBIX YCIOBHUSAX OIICHKA MapaMeTpOB
30HbI npoHukHOBeHUs; onpenenenne BHK u ['HK BuyTpu kosiekTopos, a Takke YOC muacra u
BMEULIAOIIMX OPOJI 0 JaHHBIM u3Mepenuss BUKIN3.

Jns  yBSI3KM TpPAaeKTOPUM CKBAXHUHBI C TEOJIOTMYECKUM pPa3pe3oM HUCHOJIb3YIOTCS
CUHTE3UPOBAaHHBIE BEPTUKAIBbHBIE MPOEKIUU JUarpamm, o KOTOPBIM ONPENENSIeTCs TONIIMHA U
MECTOMOJOKEHNE IUIACTOB MO aOCOJIOTHOM TiyOMHE, KOHCTPYKTHBHBIC HaHHBIE IpUOOpa,
MpUBEJCHBI B TabauIe 17, ycloBuUs SKCIUTyaTalluy IpeAcTaBiIeHbl B Tabmuie 18.

ITpu ucnonp3oBanun AMK"I'OPM30OHT-90-K5" reodusnueckne n3mepeHus B CKBaKUHE
MOTYT IIPOBOAMUTHCS B IIMPOKOM JUATIA30HE U3MEHEHUS YIEIbHOTO COIPOTUBIICHHS TPOMBIBOYHOM

#ugakoctu (0.05- 5 Om+m). IUCKpETHOCTh U3MEPSAEMBIX ITapaMETPOB B OJIOKE MaMATHU COCTaBJISAET 2

CeKyHIbI [7].

Tabnuma 16 usmepsemsie napamerpsl AMK “I'OPU30HT-90-K5”

H3mMepsieMbie TapaMeTphl 3HayCHUS
Kasxyreecs ynenbHOE 3IEKTPHICCKOE COMPOTUBIICHUE TOPHBIX (0-2000)
mopon(KC) Om-Mm
[Torenmuan cobctBerHoit nmomspuzanuu(I1C), B +0.5
BEICOKOYACTOTHOE HHAYKIIMOHHOE KapOTaXKHOE 1-200

n3omapamerpudeckoe 3oaaIpoBanne(BUKI3), Om*Mm

'Y nenbHas 2IEKTPUIECKOE COMPOTUBIICHUE TIPOMBIBOYHON 0,02-10

PKHIKOCTH, OM-M

lypoBeHb ecTecTBeHHOTO ramma-u3nydeHus(I'K), mxP/4 0-50
motok Helitponos (HHKT-25, HHKT-50), umn/mun o 250000
YpOBeHb paauanonHoro ramma-uznydeHus(HI'K-65), mxP/a 0-200
BCHUTHBIH YTOJI HAKIIOHA CKBAYKHHBL, TPaI. (0-180) +0.2
Q3UMYT HAaKJIOHA CKBAKHHBIL, TPAI. (0-360) +1.5

Tabnuua 17 KoHCTpyKTHBHBIE JJaHHBIE CKBAXXMHHOTO MpHOOpa

[Mapametp 3HayeHue
ITHHA, MM 13562+100
ImuamMeTp, MM 92
MIPUCOETUHNUTENbHAS pe3bda 111 OypoBOro HHCTPYMEHTA Z-76
IMaMeTp MPOTOUKH MO/ 31€BATOP, MM 73
IMpoMbIBKa CKBa>KHMHBI Y€pe3 OTBEPCTHUS B IEPEBOAHUKE, JI/C He 6onee 40
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Tabmuma 18 YcmoBus skciuryaTauu CKBaXXHHHOTO prbopa

[Mapametp 3HavueHNE
MuaMeTp UCCIEeNYEMbIX CKBAXKUH, MM He meHeel 10
ImaBiIeHue Ha 3a00e, MIla He 6oneel 00
reMmnepaTypa okpyskatomeit cpeasl, °C He Ooneel 10
oceBast CXKMMaloIIas M pacTAruBalonias HarpysKka, T 5

[paiyc NCKPUBJICHUS CKBaYKHHBI, M He meHee 40
[PEKOMEHyeMasi CKOpOCTh IoibeMa pubdopa, M/4 360
HEeTpepbIBHOE BpeMsi paboThl CKBXKMHHOTO MPUOOpa B peKHMe He MeHee 9
M3MEpPEHUH, U

BriBogsl

B kauectBe oneHku 3()()EeKTHBHOCTH aBTOHOMHBIX MPUOOPOB MPUBEACHBI COTIOCTABICHHS
pe3yabTaThl U3MEPEHUsI aBTOHOMHBIMU U KaOeJIbHBIMH MPHUOOpaMH B OJHOM U TOM € OIOPHOM
wiacte (U1 UCKIIIOYEHMsI CUCTEMAaTHYeCKMX IMOrpemHocTei). s comocTaBieHus MOCTPOEHBI
KpUBBIC pacHpeeNieHusi 3HAueHHWH IUIOTHOCTH, BOJIOPOJOCOJACPKAaHUS M BpPEMEHH Ipodera
IIPOJIOJIBHOM BOJIHBI 110 NTECYaHUKAM U aprWJIIIMTaM, U3 PUCYHKa BHJIHO, YTO IOJYyYEHHBIE JaHHbIC
U3MEpSIEMBIX IapaMeTpoB OJIM3KHE, CHUCTEMAaTHYeCKHE IOTPEIIHOCTH OTCYTCTBYIOT, pa3dpoc
3HaYeHUH MEXAy aBTOHOMHBIMH M KaOelbHbIMH NPUOOpaMU HAMpPOTHB OJHOTO U TOTO K€
MIPOLYKTHUBHOT'O TOPU30HTAa MUHUMAJIEH.

Ilo pe3ynpTaTaM CKBaXMHHBIX W3MEPEHHU M IOCIEIYIOLIEH MHTEPIPETAlUH IIOJHOIO
kommiekca ['MIC B ropu30HTaNBHBIX, MOJOTUX M OOKOBBIX CTBOJIAX PELIAIOTCS IMOCTABJICHHBIE
3aJ]auy 10 JTUTOJIOTMYECKOMY PACUICHEHHIO pa3pe3a U HH(POPMAIIMOHHOMY 00€CTIEUEHHUIO C LIENbIO
pacuéra ko3¢ (HUIHEHTOB MOPUCTOCTH, HEPTETA30HACHIIEHHOCTH U TNIMHUCTOCTH, C TOUYHOCTBIO,
COIIOCTaBUMOM € MCCIIEJOBAaHUSIMU KaOeIbHbIMU TPUOOpaMHu.

[TpenmymiecTBOM aBTOHOMHBIX IPUOOPOB SBISETCS HAIMYUEM BO3MOXKHOCTU MPOBEACHUS
LIUPOKOr0 KOMILJIEKCA M3MEPEHUN BHE 3aBUCHMOCTU OT BIIUSHUA TIE€OMETPUM HAKIOHHBIX,
TOPU3OHTAIILHBIX CKBXHH U 00KOBBIX cTBOJIOB. [IpoBeaenue ['IC Ha OypusbHBIX TpyOax CHUKAET
KOJIMYECTBO MPHUXBATOB M PUCKOB MIPUCYIIE TPAAUIIMOHHBIM BUIAM KapoTaxka. AmapaTypa MeHee
TpeboBaTelIbHA K BCIIOMOTAaTeIbHOMY OOOPYIOBAaHUIO M MEPCOHATY, YTO BAXHO Ha YIalEHHBIX

y4JacTkax pador.
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3AJIAHUE JJISI PA3JIEJIA
«PUHAHCOBBIM MEHE/KMEHT, PECYPCO®®EKTUBHOCTDb 1
PECYPCOCBEPEXXEHUE)
Crynenry:
I'pynna DOUO
3-2241 MensnukoBy Koncrantuny Cepreesuuy
Ikona HIIITP OTtaesnenne MIKOJIbI OTeiienue
(HOL) reo0JIOruu
YpoBeHnb o6pazoBanus Cnenmnaaurer Hanpasaenue/cnenunansnocts | 21.05.03 TexHnonorus
reoJIorH4ecKoii  pa3BeiKH
(I'eopuznyeckue  MeTOAbI
HCCIIeIOBAHUS CKBAKHH)

U pecypcocoepe:keHmnex»:

Hcxoanbie naHHbIe K pasaeny «DUHAHCOBbIH MEHEIKMEHT, pecypco3(p(PeKTHBHOCTH

1. Cmoumocmv pecypcos nayunozo uccredosanus (HH):
MamepuanbHO-MexXHU4eckux, dJHepeemuyecKux, QUHaHCO8bIx,
UHPOPMAYUOHHBIX U HENI08EUECKUX

Cmoumocmb pecypcog Ha GbINONHEHUe 2e0PUUYECKUX
uccneoosaHull

2. Hopmbi u HOpMamuesl pacxo008anus pecypcos

I'OCT 12.0.003-74 CCBT;
IIOCH 81-2-
49, CHB-84,
I'OCT 12.1.003-83 CCBT.

3. Hcnonvsyemass  cucmema  HAL02000710%CEHUS, Obecneuenue cucmemul Hano2o006n0xcenuti, Cmpaxosot
CMABKU HAN0208, OMUUCTEHU], esnoc  30,5% (8 mom uwucre cmpaxoeanue om
OUCKOHMUPOBAHUSL U KDEOUMOBAHUSL HeCuacmHulx cryiaes),
P P HJIC 20%
IlepeyeHnb BONPOCOB, MOAJIEKAIIMX HCCIET0BAHNIO, IPOEKTHPOBAHMUIO H Pa3padoTKe:
1. Oyenka KoMMep1ecKo20 NOMEHYUANA UHIICEHEPHBIX Oyenka cmoumocmu 2eousuyeckux pabom Ha
peuteruil CKBAICUHAX
(UP)

2. @opmuposanue niana u epagura paspabomru Texnuko-akoHomuueckoe

u eHedpenusi UP 0bocHo8aHU

e
NPOOOIANCUMENLHOCIU PAOOM NO 2e0PUULECKOMY
npoexmy

3. ObocHogaHue HeoOX0OUMbIX uHeecmuyuil 0isk paspadomxu

Pacuem 3ampam epemenu, mpyoa, Mamepuanos u

4. Cocmasnenue 6100xcema undxceneprozo npoexma (MI1)

u enedpenusi UP obopydosanusi Ha  NpogedeHue
2e0(u3UYeCcKUx UCCIe008aAHU
Obwuui pacuem CMEemHO

CIMOUMOCTU RPOEKMUPYEMO20
xomnaexca TUC

Hepeqeﬂb r pa([)nqeacoro MAaTEPHAJIA (c TOYHBIM yKa3aHHUEM O0sI3aTENbHBIX YePTEKeit):

Omcymcmeyem

| JlaTta BpIiaum 3aiaHus U1 pa3fielia 1o JuHeilHoMy rpadguky

3ajaHue BbI1a] KOHCYJIBTAHT:

JomxHocTh dOUO YueHasi cTeneHb, Iloanucek Jlara
3BaHHe
Honent OCT'H IMasanuHa B.A. K.»5.H., nonenr
33}]3]—[“6 NPUHAJI K UCITIOJTHCHHUIO CTYAECHT:
I'pynna DO Hoamucr Jara
3-2241 MensnukoBy Koncrantuny CepreeBuuy
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7 ®UHAHCOBBII  MEHEJDKMEHT, PECYPCOR®®EKTUBHOCTH U
PECYPCOCBEPEXXEHUE

CornacHO aJIMUHUCTPATUBHOMY JelieHUI0 Tepputopun P® BatnHckoe mecTopoxieHue
pacmosioxkeHo B npeaenax HuxueBapToBCKOro paioHa XaHTbl-MaHCHICKOT0 aBBTOHOMHOTO OKpyTa
TromeHckoil obnactu.

CornacHo TreolOrMYecKOMy 3aJaHMIo, Teodu3uueckue paboTbl OyayT HPOBOIUTHCA
naptuei, B 3uMHeM ce3oHe 2018-2019 r. r. Ha BaTuHCKOM MeCTOpPOXAEHUN XaHThl- MAHCUIICKOTO
aBTOHOMHOTO OKpyTa Bxozsueil B coctaB 3A0 «TroMeHbIpoMreohusnkay.

OObexkToM HCCIENOBaHMM JAHHOTO HpoeKTa sBsercs BaTtuHckoe  HedTAHOE
MECTOPOKICHHUE.

Llenpi0 HACTOSILETO MPOEKTA SBISIETCS BHIOOP KOMIUIEKCA Te0(PH3MUECKUX UCCIICIOBAHMIA
JUISl IPOEKTHOM CKBa)KMHBI, 3aKJIaIbIBAEMOM HA I0r0-BOCTOYHOM CKJIOHE aHTUKIMHAIBHOM CKIIQAKU
¢ unenpto yrouHeHus nosoxkeHns BHK mis minacta FOB1 B 3TOM 4acTH 3aJ1eKU M BO3MOXKHOIO
IIpUPOCTa 3amnacoB 1o kareropuu Co.

[IpoMbllIeHHBIM ~ OcBOe€HMEM  BaTuHCKOro  MmectopoxzaeHus  3aHumaerca 3A0

«TroMeHBIIPOMIe0(hU3UKaY.

7.1  Meroabl KOMMepLUUATU3AIUN PE3yIbTaTOB MHKEHEPHBIX PEIICHUN

OpraHu3anus COBMECTHBIX MpeINpUATHH, paloTalomMX IO CXeMe «POCCHiicKoe
MIPOU3BOJICTBO — 3apyO0EeKHOE PACIIPOCTPAHEHHEY.

[{enn coBMECTHOTO MpeANPUHUMATEILCTBA MOTYT OBITh pa3iuyHbl. B KauecTBe OCHOBHBIX
13 HUX U HauboJjee pacpoCTPaHEHHBIX MOYKHO Ha3BaTh:

— MOJTy4eHHE COBPEMEHHBIX 3apyO0eKHBIX TEXHOJIOTUH (B OTJIMYKE OT TPAJAUIIMOHHOTO
JULEH3UPOBAHNSA TIPU COBMECTHOM NPEINPUHUMATEILCTBE IPOJABEL JIMLEH3UH CTaHOBUTCS
COBJIQZIENIbLIEM HCHOJB3YIOUIET0 MX NPEINpUATHs, KpailHe 3alMHTEPECOBAHHBIM B IOJTYYEHHUU
BBICOKOW NpUOBLIN), MpPEeoAoeHHe OapbepoB MPOTEKIMOHM3MA B MEKIYHAapOJHOW mepenaye
TEXHOJIOTHIL,

— MOBBIIIEHUE KOHKYPEHTOCIIOCOOHOCTH MPOAYKTa Ha phIHKE; Pacmmpenune sxcnopra
IIPOYKIIMH, BBIXOJ HA BHEIIHUM PBIHOK 32 CUET:

— U3Y4YEeHUS CHEIU(PUUYECKHX TOTpeOHOCTEeH 3apyOeKHBIX PBIHKOB, IPOBEICHUS

KOMILIEKCa MEPONIPUATUI IO MAPKETUHTY;
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- opraHu3anv MPOU3BOJACTBA MPOAYKIHUHU B COOTBCTCTBUU C XAPAKTCPHBIMHU JIA
MHPOBOI'O pbIHKA IIapaMe€TpaMi Kad€CTBa UKW B COOTBETCTBHH C HOPMaMU, IIPUHATBEIMU B CTpaHaXx,

rac mIaHupyeTcsa OCYHCCTBIATE €€ C6BIT;

— MPUBJICYCHUE JOMOJHUTENBHBIX (UHAHCOBBIX M MaTEpHUAIBHBIX PECYPCOB,
BO3MOYKHOCTh HCIIOJIb30BaHUSI HMMEIOIIMXCSI B paclopspkKeHHH omHoro u3 yupenuteneit CII
PECYpCOB IO IIeHaM, 3HAYUTEIBHO HIKE CPETHUX IICH MUPOBOTO PHIHKA;

— CHIDKCHHE 3aTpaT Ha MPOW3BOJACTBO MPOIYKIIMM HA OCHOBE WCIOJIh30BAHUS
TpanchepTHOro (BHYTPUPUPMEHHOTO) IIEHOOOPA30BAaHMS, DJKOHOMHUS H3JACPKEK Ha COBIT
IPOIYKINH;

- yIAY4IIEHUE MaTepHaIbHO-TEXHHUUECKOTO0 OOCCIICYCHUsI 33 CYET IOJYYCHHUS OT

3apy0eKHOTro MapTHepa Ae(PUIIMTHBIX MaTePUATBHBIX PECYpPCOB.

7.2 SWOT-ananu3z

B tabmune 19 npeacrasien SWOT-ananus.

CHIIbHBIE CTOPOHBI Hay4YHO-HCCIICI0BATEIHCKOM Cabele CTOPOHBI Hay4HO-MCCIIEA0BATEIECKOTO
[paboTHI: MIPOEKTA!
— Xopoluas u3y4eHHOCTh TEPPUTOPHUH; — Cnoco0bl  NMPOTHO3MPOBAHUSI ~ HOPMAJIBHOTO

IIaCTOBOI'O ABJICHUA, KPOME IIPAMOI0 H3MEPCHHA
- I/ICHOHB3y5[ JAaHHBIC NPOLUIBLIX JICT, ONPCACICHUC A ’ p p P >

3(h(heKTHBHOTO MeTOHa UL ONpEACICHUS 3ajleTaHus OTCYTCTBYIOT.
HeTH;
— Hanmuuue coBpeMeHHOTO 060pyI0BaHUS;
BosmoxHoCTH: Yrpo3sr:
— HpHpo(;T 3ar1acoB HC(I)TI/I 10 KaTeropuu CZ, — Bo3MoXxHBIE celicMUYecKre KoieOaHus
— CokparieHnue BpeMsi  OypeHwust U ero
CTOMMOCTH.

7.3 TexXHHUKO-3KOHOMUYECKOE 000OCHOBAHUE MpOAOJIKUTCIIBHOCTHU pa60T 110 TIPOCKTY

ZIJ'IH OIMPECACIICHUA 3aTpaT, CBA3AHHBIX C BBIIOJHCHUEM TI'COJIOTHYCCKOI0 3aJaHusd,
HCO6XO)II/IMO OMpPECACIINTG MNPEKAC BCECTO BPEMA HaA BBIIIOJHCHHE OTACIBHBIX BHIOB pa60T 10
MPOCKTY, CINIAHUPOBATH HUX IMapalJICJIbHOC 0o NOCICA0BATCIIbHOC BBINTOJHECHUEC U OPCACINTD
MPpOAOJIKUTCIIbHOCTD BBIIIOJIHCHUS BCEI'O KOMIIJIICKCA pa60T 110 IPOCKTY.

3aTpaThl Ha MPOU3BOJICTBO [EOJIOTOPa3BEIOYHBIX paboT OyayT 3aBuceTh OT [11]:



- BHUJIOB 1 00bEMOB PadoT;

- reosoro-reorpauyecKkux ycloBuit;

- MaTCpHaHBHO'TeXHquCKOfI 0a3nl MNPCAIpUATHSA,

- KBaJTM(HUKAIMKA PAOOTHUKOB;

- YPOBHSI OpraHU3aluu padorT.
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Bunel 1 00bEMBI TPOEKTUPYEMBIX PabOT 1O JAaHHOMY IIPOEKTY MPEACTaBIICHbI B Ta0IHIIE

20, onpenensitorcst komriekcoMm ['MC, mpoekTHBIM 3a00€M CKBa)KUH, PACCTOSHUEM OT 0a3bl

710 MeCTa MCCieIoBaHui. B maHHOM citydae mpoeKTHBIN 3200 ckBaxuabl No 132a — 2600 m.

B kauectBe HOPMATUBHOI'O JOKYMCHTA OBLII HCIOJIB30BaH CIIpaBOYHHK

((HpOI/I?)BO,I[CTBeHHO'OTpaCJ'ICBBIe CMCTHBIC HOPMEI Ha FCO(l)I/ISI/ILIeCKI/Ie YCIIYT'd B CKBaA)KHMHAX

Ha HedTh U ra3» (IIOCH 81-2-49) [12].

[Tpoe3n ot 6a3er 3A0 «TromeHbIpoMreousnKay A0 MeCTa MCCIeIOBaHUN BaTwHCKOTO

MECTOPOXKIACHUS OCYIIECTBIISIETCS HA3eMHBIM TpaHcnopToM Ypan 6520. TexHudeckoe ASKYpPCTBO

— 12 9yacoB 1 CTOMMOCTh HUHTCPIIPCTAllUN 6y,[[eT PaBHA IMOJIOBUHE CTOUMOCTHU ITPOBCACHUS ITOJICBBIX

pabor.

Tab6numa 20 Pacuér 3arpar BpemeHu

Hopma Hroro
O0BéM BPEMCHH BpPEMEHHU
Bun pabot o eJl. I3M Ha
I[TOCH
En. . | Koun- o0beM.
J. ¥3M N T -
1 2 3 4 5 6
CraHJapTHBIN KapoTax M 2600 3 muH/100Mm 89.55
BcnomorarenbHbie pabOThI IPH CTaHAAPTHOM onep 1 39 MiH/onep 39
KapoTaxe
I1C M 2600 3 muH/100M 89.55
Bcnomorarensasie paboTs! pu [1C orep 1 39 MHH/OTIEp 39
KasepHomerpus M 2600 3.7 muH/100Mm 110,45
BcmomorarensHble paboTHI IPH KaBEPHOMETPUHU orep 1 49 MuH/onep 49
WuxnuaoMeTpus (Tuk depes 20 m) TYK 150 1.8 MUH/TYK 27
BcnomorarensHbie paboTs IPH HHKIIMHOMETPHH onep 1 17 MuH/oTIep 17
Bokosoii mukpoxaporax (MBK) M 315 8.1 muH/100M 161.19
Bcnomorarensubie pabotsl mpu MBK onep 1 39 MHUH/omep 39
Bokosoit kapoTax (bK) M 1290 3.3 Mun/100mM 42.57
Bcrniomorarenshbie padoTsl mpu BK orep 1 39 MuH/onep 39
BK3 M 315 3 mus/100Mm 9.45
Bcrniomorarenshbie padotsl mpu BK3 orep 1 39 MuH/onep 39
BoJIHOBOM aKyCTHYECKHIT KapOTaxK M 2600 10,8 mus/100m 322,38
BcnomorarenbHbie paOoThl IIPU BOJTHOBOM onep 1 54 wum/omep 54
aKyCTHYECKOM KapoTaxe
T"amma-ramMma II0THOCTHOM M 2010 16 muH/100M 321,6
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[Tponomxkenue Tabauib 20

1 2 3 4 5 6
BcrnomorarenbHbie paboThl PU raMMa-raMma onep 1 57,5 MuH/onep 57,5
[IJIOTHOCTHOM
MHUH/KM
Ipoesn KM 75 1.9 (mop. 2 1425
Kar.)

Tex pexypcTBO napr-u 12 60 MHH/;apT- 720
" Ha 3anmce nuarpamMmer: 2075,24

Toro Bcero: 2408,74

OJIHO# CKBakuHE (pacu€Thl 3aTpat Tpyaa NpuBeacH B Tabmuie 21).

Pacuér 3aTpar Tpyaa A KOMIUIEKCHON MapTHH, BHIMOIHSIIONIEH KOMIUIEKCHBIN KapoTaxK Ha

Tabnuma 21 Pacuer 3atpat Tpyna

3arpaThl TpyAa

O0BéMm PaGouue UTP
Hopma Uroro Hopma Hroro
Ne Bu paor Exn. | Kox- BpPEMEHHU BpEMEHHU BpEMEHHU BpEeMEHHU
H3M. BO o CA. M3M. Ha o [TIOCH | A 13M. Ha
ITIOCH 00BEM. 81-2-49 00BeEM.
81-2-49 yejr-yac yeJ-Jac.
1 2 3 4 5 6 7 8 9 10
CrangapTHbIN qen- en-
1 KapoTax M [2600,00 018 qac/100m 537 0,12 gac/100m 3,58
BcnomorarenbHbie
2 | pabotel npu omep | 1,00 2,34 e 0,02 1,56 el 0,02
CTaHIAPTHOM yac/omnep qac/orep
KapoTaxxe
yer- ye-
3| IIC M  [2600,00 0,18 ac/100n 5,37 0,12 qac/100n 3,58
4 BcnomorarensHbie onep | 1,00 2,34 eJr- 0,02 156 qelr- 0,02
pabots! mpu [1C vac/onep yac/ormep
elr- qelr-
5| KaBepHomeTpus M [2600,00 0,22 wac/ 100 6,57 0,15 wac/100m 4,48
BcnomorarenbHbie yen- qen-
6| paboTel mpu omep | 1,00 2,94 0,03 1,96 0,02
KaBepHOMETPH vac/onep yac/omep
7| Vaxmsomerpus | 15000 | 0,08 e 0,13 0,06 e 0,08
(Tuk gac/T4K 9ac/TIK
yepe3 20 M)
BcmomorarenbHbie yes- yer-
8| pabotsl npu omep | 1,00 1,02 0,01 0,68 0,01
HHKIHHOMETDHH gac/omnep qac/orep
Bboxopoit yer- wen-
9| MHKpoKapoTax M 315,00 0,49 yac/100m 1,54 0,32 yac/100m 1,01
(MBK)
BcnomorarensHbie yen- qen-
10 pabotsr mpu MBK onep | 1,00 2,34 qac/onep 0,02 1.56 qac/onep 0,02
Bbokosoit yen- qen-
1 kapotax (bK) M [1290,00 0.20 gac/100m 2,58 0.13 gac/100m 1.68
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[Tponomxkenue Tabmuis 2 1

1 2 3 4 5 6 7 8 9 10
19 Bcenomorarensabie onep | 1,00 2.34 yen- 0,02 1,56 yen- 0,02
pabortsl mpu BK Jac/onep Jac/onep
qen- qelr-
13 BK3 M | 315,00 0,18 wac/100 0,57 0,12 wac/100m 0,38
M
14 Bcnomorarensabie onep | 1,00 234 yen- 0,02 156 yen- 0,02
pabots! npu BK3 yac/omep Jac/onep
BomHoBoii yer- yer-
15| akyctudeckuii M |2600,0 0,65 4ac/100 19,40 0,43 wac/100m 12,84
KapoTax 0 "
BcrnomorarensHbie
paboTHI pu yer- yer-
16| BOJIHOBOM omep | 1,00 3,24 wac/omep 0,03 2,16 aac/onep 0,02
AKyCTHIECKOM
KapoTaxe
17 Pamva-ravma M [20100 | 0,96 e 19,30 0,64 e 12,86
IJIOTHOCTHOM 0 yac/100 gac/100m
M
BcnoMorarenabHbie yen- yen-
18 pabGots! mpu ramma- |omep | 1,00 3,45 0,03 2,30 0,02
qac/omep gac/omep
raMma IJIOTHOCTHOM
19| TIpoesxn kM | 50 0,114 aer 5,7 0,076 el 3,8
qac/KM Jac/KM
20 Tex nexyperso |7 | 12 36 |enuacl| 43, 24 |UerHacl | ya,
q napr-4 napr-4
Ha 3anuce nuarpam: gen-vac. 61,05 40,64
Bcero: uen-yac. 109,95 87,64

O6mue 3atpatsl Tpyaa (padoune u UTP) Ha 3anuck quarpamm cocrapisatoT 101,69 ven-

gac. O6mue 3arpatsl Tpyaa (pabouune u UTP) cocrapnstor 197,59 yen-yac.

Pacuem npoussooumenvnocmu mpyoa, konuuecmea napmui. IIpoekTHoe Bpems

OypeHust ofHON ckBakuHBI 75 cyrok. CliegoBaTenbHO, 3aTpaThl BPEMEHH Ul HapTHH

BBINOJIHSAIONIEH KOMIUIEKCHBIH KapoTaxk Ha 01HOM ckBaxkuHe OyayT paBHbl 36000 muH (600 1).

Pacuer MMPOU3BOJUTCIIBHOCTHU

BBITIOJTHEHUS PabOT:

rie Q — oobeM pador;

Ilec — MMPOU3BOAUTCIILHOCTD Tpyda 3a MCCHILL,

Tpyna,

reopu3nIeCcKou

MapTuH,

MMPOAOIKUTCIIBHOCTHU



T— BpeMsl BBIIIOTHEHUS.
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Pacuer IMPOU3BOJUTEIIBHOCTHU TpYyJa 3a MCCALl HAXOAUTCS B HpﬂMOfI 3aBUCHUMOCTH OT

paccUnTAaHHBIX 3aTpaT BpeMeHU. [ pacueTa UCTIONb3YIOTCS (POPMYJIbL:

1l,,.=11xC,

rac e IMPOU3BOJUTECIIBHOCTD Tpyaa 3a CYTKHU,

Mmec

(— KOJIMYECTBO CYTOK B MECSIIE.

Pacuér npou3BOAUTENLHOCTH TPYy1a, KOMIIEKCHOM reou3ndeckoi mapThu, IpoBeaeM

10 AaHHBIM IMOACYUTAHHBIM 11O HOpMaM H3 Ta6J'II/II_II)I 1-073 CIIpaBOYHHUKA ((HpOI/I?»BOI[CTBeHHO'

OTpacjeBble CMETHBIE HOPMBI Ha re0(h)M3UYECKHE YCIYTH B CKBaKHHAX Ha HepTH U raz» (IIOCH

81- 2-49). Hopma pabouero BpeMeHM KOMIUIEKCHOW Treo()M3MYecKOW MapTUU COCTaBISACT 8§

yac/cytku. Torna I1,e.~240 4, T = 600/8 = 75 nueii = 2,5 mecsina, a N=1. YuutsiBas, uTo pabOThI

6y,Z[YT MMpOBOAUTHLCA BAXTOBBIM MCTOJIOM, a INPOJOJDKUTCIbHOCTb BAaXThl OJWH MCCAL, TO IJIA

poBeeHUs TeoPU3MIECKUX padoT Ha OHOW CKBaKHHE OTPEOYETCsI B MAPTHH.

Pacuem sampam mpyoa u keéanugukayuonuviti cocmae napmuu. JlaHHBIA pacder

BhbINIONHSIETCs 110 cipaBouHuKy CHB-84, 6epercst THTIOBO# cocTaB, KOTOPBIH KOPPEKTUPYETCS B

COOTBCTCTBHUU C YCJIIOBUCM U OIIBITOM pa60T, HUTOI'OM ABJIACTCA KBaJ'II/I(bI/IKaI_H/IOHHBII‘/‘I COCTaB

kapoTtaxnoi naptuu. Kp — 1,3; ceBepnsiit koo durnment — 50%.

st mpoBeeHUs KOMILIEKCHBIX Teo(pH3MuecKux paboT Ha OJHOW CKBAKWHE, 3apIuiaTa

coctaBut 289 934 pyoOueii (Tabnuna 22).

Tabnuia 22 3apniaTa NpoMbICIOBO-T€OPU3NYECKON MapTHH

Paiionbiit Wroro ¢ IIpemust Hroro

Cratbu 3apruiat Oxnag k050 Ces. k03¢. | yuétom P (+mpemus) pyoO.
’ KO3(-HTOB | oy (3a 1 mec.)

HavanbHuk naptuu 15500 1.3 1.5 30225 70 51 382.5
I'eouzuk 12000 1.5 1.5 27000 70 45900
Kaporaxauk 11000 1.3 1.5 21450 70 36 465
MaIIHACT MOMBEMHIKA | 10509 | 3 15 19500 70 33150
KapOTa)XHOU CTaHIUH
HUTOI'O ocHoBHas 3apruiaTa 98175 166 898
JononxurensHas 3apruiaTa
(7.9%) 13185
HToro 3apaboTHOI IIIaThI 180 083
OTuncneHus Ha
COLIMAJIbHBIE CTPaXOBAHUS
(30,5% B ToM uymcie 65 029
CrpaxoBaHue oT
HECYACTHBIX CIIy4acB)
Marepuanst (5%) 9004
Yemyru (15%) 27 013
Tpancnopr (6 %) 10 805
UTOI'O 289 934




Tloomanuwiii naan
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IlosTamHpi 11aH COCTaBJIACTCA, yTOOBI Ha CTaaun IUIAHUPOBAHHA OPraHUu3aTOPbl U

HUHBECTOPLI ObLIU YBEAOMJICHBI, KAKHME BUABI pa60T 6y,HYT BBIIIOJIHATHCS B TOT WJIM MHOM nepuon

BpeMeHH (Kak MpaBWJIO 3a KBapTaid) U KaKUMHU pe3ylibTaTaMu OHU 3aBepiuatcs. [loaTtanublii muax

npeacTaBieH Tabmuuei 23, rae yka3aH: BpeMEHHbIE NEpUOIbl, BUIABI U 00BEMBI PpadoT,

BBIIOJHACMBIC B 3TH IICPHUOABI; OXKHUAACMBIC PC3YJIbTATHI IO KAXIOMY IMNCPpUOAY U BHAY pa60T~

[lepBrIii aBaHC Ha MPOU3BOICTBO Pa0OT MO MPOEKTY MOCTYNUT HA PACUETHBIN CUET B COOTBETCTBHE

C IOTOBOpPOM, TOTJa KaK IMOCIICAYIOIINE aBaHChI IICPCUUCIIAOTCA HAa OCHOBAHUU aKTa Mep0171 pa60T

3a IpeAbIIYyIIMN KBapTal.

Tab6muua 23 I[Tosranueiii miad

Hara
Hauano Korten Bunst padot PesynbraTel pabot
23.10. 18 27.10. 18 | IIpoekTHO-cMETHBIC pabOTHI Co3maHue mpoekTa
28.10. 18 25 11. 18 3aB03 KpYITHOTa0apUTHOTO U TsDKENoro | ['OTOBHOCTB MpOBENEHHsI OpraHU3aluu
000pyIOBaHUS 110 3UMHUKY HOJIEBBIX PabOT
27.12.18 31.12. 18 | Opranu3anys MOJNEBHIX padoOT Tororocts nposeaeHus
reo(u3nIecKux pador
01.01.19 16.03.19 | IToneBble pabOTHI [NonyueHue reopuU3NUECKUX JTaHHBIX

KOHTPOJ'IL Ka4eCTBa U UHTCPIIPpECTALIUA
MOJIy4YaceMbIX MAaTCPHUAJIOB

03.03.19 16. 03. 19

HonyquHe T'COJOrM4YCCKUX JaHHBIX U
CBOMCTB KOJIJICKTOPOB IO CKBAKUHC

TSXKEII0Ir0 060py,I[OBaHI/I$I 110 3UMHUKY

16. 03. 19 21.03.19 | JluxBupmamys moJeBBIX paboT T'oTOBHOCTE K BEIBO3Y 000PYIOBaHUS

16. 03. 19 18.03. 19 Brlmaya 3axkiIro4eHns 110 CKBaKUHE Brinaua 1aHHEIX 110 CKBaXHHE
3aKa34UKY

19.03. 19 24 03. 19 BEIB03 KpymHOTabapuTHOTO U [MonHoe 3aBepieHHE paboOT Ha JAaHHON

CKBaXXHWHEC

7.4  Cwmeta pacxoJI0B Ha POEKTUPYEMBIE PAOOTHI

CMeTHBIe pacueTsl 10 BUAaM paboT MpecTaBleHbl B Tabnuile 24.

Tabmuma 24 CwmerHble pacyeTsl MO BuAaM paldoOT

reopU3MUeCKON MapTHH I OHOU CKBAKUHBI

(bopma CM-5), KOMIUIIEKCHOM

O6BEM Cronm Croum TToBrHmaronive
OCTh OCTB Koo Hroro
Ne Bupn pabot Ex Kon- | xapora En. usm. 061%ema Kood. Koag. . py6
o 50 xa pabor. y10p HOPM.Y
) pyo ) CIL.
1 2 3 4 5 6 7 8 9 10
. 2981,7
1 CraHgapTHBIN KapoTax M 2600 22,60 py6/100 m | 674,61 3,40 1,30 8
BcnomorarenbHbie 1064.6
2 | paboTsl ipu omep 1 240,87 | pyO/omep 240,87 3,4 1,3 5 '
CTaHIAPTHOM KapOTaxe
2981,7
3 | IIC M 2600 22,6 py6/100 m | 674,61 34 1,3 8
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[Tponomxenue Tabauibl 24

1 2 3 4 5 6 7 8 9 10
BcnomorarenbHbie 1064,6
4 paboThi npu TIC orep 1 240,87 | py6/omep | 240,87 34 1,3 5
5 | KasepHomerpus m | 2600 | 2291 | pye/100 | 68386 | 3.4 13 | 30220
M
BcnomorarenbsHble 10925
6 | paGoTsl pH onep 1 247,19 | pyG/omep | 247,19 34 1,3 8 '
KaBepPHOMETPHUH
7 | MmxmHOMETpHA (T TUK 150 5,24 py6/TuK 7,86 34 13 34,74
yepes 20 m)
BcnoMorarenbHble
8 | pabotsl npu orep 1 64,17 py6/omep 64,17 3,4 1,3 283,63
MHKJIMHOMETPHH
g | boxooi MukpokapoTax | | 315 | 537 | py6/100 | 169,16 | 3.4 13 | 747,67
(MBK) '
BcrnomorarensHbie
10 pabos mpn MBK orep 1 213,62 py6/omep 213,62 3,4 1,3 944,20
11 | Boxosoii kaporax (BK) w1290 | 5377 | py6/100 | 69363 | 3.4 13 | 30958
M
BcrnomorarensHbie
12 paGots! npn BK orep 1 213,62 py6/omep 213,62 3,4 1,3 944,20
13 | BK3 M 315 22,6 py6/100 71,19 34 1,3 314,66
M
Bcnomorarensasie 1064,6
14 paGors! npn BK3 orep 1 240,87 py6/omep 240,87 3,4 1,3 5
15 | Bomosoii m | 2085 | 7214 | pyo/ioo | 233 | 34 13 | BL79
aKyCTHYECKUI KapoTax " 8 4
BcrmomorarenbHbie paGoTsl
16 | P BoMHOBOM onep | 1 | 2939 | pybjonep | 20390 | 34 13 | 12990
aKyCTHYECKOM KapOTaske 4
17 | Tauma-ravva m | 2010 | 11399 | pystoo | 22912 | 34 13 | 0127,
IJIOTHOCTHOM " 0 10
BcnomorarenbHbie 1553.4
18 | paboTsl mpu raMma- omep | 1,00 | 351,46 | pyG/omep | 351,46 3,4 1,3 5 '
raMmma IIOTHOCTHOM
37 | Tex nexypcrBo [Tapt 12 257.7 p/mapr-u 27863'1 2.28 1.15 7223?'4
) 49402,
38 HUroro: 67

Ha ocnHoBe BBIICTICPCUYUCIICHHBIX PACUCTOB OIPCACITUIN O6H_Iy}0 CyMMY 3aTpaTr Ha

MIPOBE/IEHUE KOMIUIEKCHOW Treo(U3MuecKuX HCCiIeoBaHUN Ha oaHy ckBaxuny — 49402,67

py6neit. KoHTpoabHO-UHTEpIpETalMOHHBIE pa0OThl OTUTAYMBAIOTCS B pazmepe 50% cToumoctu

KOMIIJICKCAa KapOTa’KHBIX pa60T.

Kamepanbubie pabotsl cocraBisitor 24701,34 pyOneir. 'eodusmnueckue uccrnepoBaHus

CKBAXHH IMO3BOJISICT BBIABUTD JIMTOJIOTUYCCKOC PACHIICHCHUEC pa3pe3a U BBIACIICHUC KOJUJICKTOPOB,

OII€HKa (bl/IHI)TpaIII/IOHHO- €MKOCTHBIX CBOMCTB KOJUICKTOPOB.
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3AJJAHUE JUISI PA3JEJIA
«COUUAJIBHASA OTBETCTBEHHOCTb»
CryneHnry:
I'pynna OUO
3-2241 MensnukoBy Koncrantuny Cepreesuuy
Ikona NP Otnenenne (HOLL) OTtaesieHne reoJ10run
YpoBeHn Crenuanurer Hanpasienne/cnenuanbiocts | 21.05.03 Texnonorus
o0pa3zoBaHus IeOJIOrU4ECKOM
pasBenKu
(Teopuznaeckue
METO/IbI HCCIICAOBAHUS
CKBaXXHH)
Tema BKP:

Komnuieke reopusnyecknx uccaeJ0BaHHI CKBAKUH ¢ HeJbI0 H3y4YeHUsA GUIbTPALMOHHO-eMKOCTHBIX
CBOICTB NPOAYKTHBHBIX TOPH30HTOB Ha BatnHckoMm mecTopoxknennn (XMAO-IOrpa)

Hcxonnble JaHHbIE K pasaeny «ConuanbHasi OTBETCTBEHHOCTDb

1. XapakrepucTrika 00beKTa UCCIECJOBAaHHUS (BEIIECTBO,
Marepual, npudop, aNropuT™, METOANKA, pabovas 30Ha) U
00NIacTH ero MpUMEHEHHs

OO0BEeKTOM HCCIIEI0BAaHM SIBIISICTCS
pa3BemovHas CKBaXHHa Ha  BaTWHCKOM
MECTOPOKICHHU.
PaGouas 30Ha:
Pabounit poLecc MIPOUCXOIUT Ha

aBToMoOMIIX «YPAJI», ¢ yCTaHOBICHHBIM Ha
nx 6ase CITyCKO-TI0{beMHBIM MEXaHU3MOM, IS
3aMUCHIBAIONIETO 00OpPYNOBaHHUSA B TOJIEBBIX
YCIIOBHS Ha OTKPBITOM BO3yXe€.
O6nacTe  MpUMEHEHHA —
0Tpacilb.

HedTerazoBast

HepequL BOIIPOCOB, NOJICIKAMINX UCCICAOBAHNIO, IPOCKTUPOBAH

W0 U pa3padoTKe:

0€30MaCcHOCTH:

1. HpaBOBl)le U OPraHu3alMoOHHbIC BOIIPOCHI odecneueHust

CHeHANbHBIC (XapaKTepHBIC IPU IKCIUTyaTalllnu
00BEKTA UCCIICIOBAHHUS, TIPOCKTHPYEMOMH
paboueii 30HBI) IPaBOBEIE HOPMBI TPYIOBOTO
3aKOHOJATeIbCTBA;

OpraHU3alMOHHbIE MEPONIPUSITHS IPU
KOMITOHOBKE pabodeil 30HHbI.

Tpynogoit kogexc P® ot 30.12.2001 Ne
197-®3 (pex. ot 01.04.2019)

I'OCT 12.1.019-2017
I'OCT 12.1.030-81
I'OCT 12.1.038-82
I'OCT 12.1.012-90
I'OCT 12.1.005-88
I'OCT 12.1.003-2014
I'OCT 12.2.003-91
I'OCT 12.2.062-81
I'OCT 12.4.125-83
I'OCT 12.1.004-91

2. lIpousBoacTBeHHast 6€30MACHOCTh:
2.1. AHanu3 BBISIBICHHBIX BPEJHBIX U ONACHBIX (haKTOPOB
2.2. O6ocHOBaHNE MEPOTIPUSATHH 110 CHHYKEHHUIO BO3/ICHCTBUS

Cpenu BpeqHBIX (GaKTOPOB OBUTH BBISIBICHBI
CIIeIyIOIHE:
— OTKJIOHEHHE IIOKa3aHWuM
OTKPBITOM BO3ILyX€E;
— TSDKECTh M HANpPSDKEHHOCTh (PU3UIECKOTO
Tpyna;
— TloBpexneHuss B pe3yibTare KOHTaKTa C
’KMBOTHBEIMH M HACEKOMEIMH,
— IlpeBblieHue  ypoOBHSA
U3JIy4YEHUH;

KipMara Ha

HMOHU3HUPYIOMINX
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— HenocraTtounass ocBemeHHOCTh pabodeid
30HBI.

Cpenu omacHBIX ()aKTOPOB OBLTH BBISIBIICHEI
cienyromre GaKkToOpHI:
— IloBbllleHHOE 3HAYEHHWE HAIPSDKCHUS B
JJIEKTPUYECKOH IIeNH, 3aMbIKaHUE KOTOPOH
MOXET IPOM30MTH Uepe3 TEeNO YeJIoBeKa
— IBWXYIIMECS MAIIMHBI W MEXaHHU3MBI
MPOM3BOJICTBEHHOTO 000PY/I0BaHUSL.

AHanu3 HeraTHBHBIX BO3JIEHCTBUH, TAaKUMHU
SBIISIOTCS: 3arpsi3HCHUS HOYBBI
He(TeNPOIyKTaMHt; TIOBPEKICHUE TOYBEHHOTO
ClIOS;  3arpsi3HEHHE  [IPOU3BOACTBEHHBIMH
3. DkoJornyeckas 6e30MaCHOCTb: BOJAaMH;  BBIOPOCHI ~ BPEIHBIX  BEILECTB;
pacIyruBaHue IPEACTABUTENICH HKUBOTHOTO
MHpa, CITy4aiiHOEe YHHYTOXKCHHE.
MeponpusTuss 10O  3allUT€ TOYBBl  OT
3arpsA3HCHUA U BLI6pOC& BpPCOHLIX BCIIECTB B
atMocdepy.

Hawub6omnee BepostHbie UC 310 BBIOpOC
HeTH U MoKaphl.

4. Be30nacHOCTh B Ype3BbIYAIHBIX CUTyalMAX:

| JlaTa BpIgaum 3aiaHus 1JIs1 pa3iena no JuHeliHOMY rpadpuky | 02.03.2020

3agaHue BbI1aJ KOHCYJIbTAHT:

Jo/kHOCTH OUO Yuenasn Hoanuck Hara
CTeneHb,
3BaHHe
Jouent Pomannos Urops BaHoBUY K.r.H

3ana}me NPUHAJI K UCITIOJTHCHHUIO CTYAECHT:

I'pynna DOUO IHoanuce Hara

3-2241 Mensaukos Konctantun CepreeBud
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8 COLMAJIbHAA OTBETCTBEHHOCTD

8.1 Beenenue

ConuanbHasg OTBETCTBEHHOCTh — JAMAJIEKTUYECKas: B3aUMOCBSA3b MEX]y padoTonaTelneM U
pabOTHUKOM, XapaKTepU3YIOIIAsICs B3aMMHBIMU MPABUIAMH U OOS3aHHOCTSMH IO BBIOJHEHHIO
COLIMAJIbHBIX HOPM U HAJIOKEHHEM OTBETCTBEHHOCTH B CIIyyae ee HapylICHHS.

B pamkax mpoekTa MpenycMOTPEHO BBIOJHEHHE KOMILIEKCa reo(u3nyeckux padoT c
[[ETbI0 MPOSKTUPOBAHUS KOMILJIEKCAa TeO(U3MUECKUX HCCleoBaHui B ckBaxkmHe Ne 132a Ha
BarunckoM MecTopokiaeHuM. B aaMHHHCTpaTUBHOM OTHOIIEHMHM BaTHHCKOE MeCTOpOXXKIeHUE
pacmnonaraercss B HmkHeBapTOBCKOM paiioHe XaHThl-MaHCHIICKOTO aBTOHOMHOTO OKpyra
TromeHckoil obnactu. binkaiiive HaceneHHbIe MyHKThI — I'. HukHEeBapTOBCK.

Cpenusis TeMriepaTypa camMoro XxojojgHoro mecsiua (saBapsi) munyc 22 °C. Cpepnsis
Temrneparypa utoiia cocrasisieT miaoc 17 °C. Cpenneronosas temieparypa — munyc 3,1 °C. B
KOHIIE OKTSOpS yCTaHABJIMBAETCS CHEXKHBIM MOKPOB M JAEPKHUTCA 0 KOHIA ampens. TonmuHa
CHEXKHOT'O ITOKPOBa B JiecaX JIOCTUraeT 2 M, Ha BOJOpa3/esiax He MPEBBIAET | M, B MOHMKEHUIX
penbeda — 1,5-2 m. I'pynT npomep3aet Ha rinyouny 1o 1,5 m. TommuHa b2 Ha OOJBIINX peKax
nocturaet 40-70 cMm, a Ha o3epax 110 40 cm. CpegHerogoBoe KoaM4ecTBO ocaakoB 300—620 mm,
BIaXKHOCTh Bo3ayxa 81 %. IIpeobnanatomiee Hampasinenue Berpa 3umoit — K03-3, nerom C-CB.
Haubomnbmas ckopocts BeTpa — 22 M/cek. PaboTsl mmaHupyeTcst npoBOAUTH ¢ ¢eBpasisd o mait 2019

roja.

8.2  IlpaBoBble M OpraHU3allMOHHBIE BOMPOCHI 0OecreueHus: 0€30MacHOCTH

8.2.1 CnernuaibHbIC HOPMBI TPYIOBOTO 3aKOHOIATEIIHCTBA

B xommnanun 3A0 «TromMeHbIIpoMIreopu3nKay, NpeaycMOTPEH BaxTOBBIA rpaduk paboThI.
Omuara Tpyna paOOTHHKOB, 3aHATHIX Ha TSDKENBIX paboTax, paboTax ¢ BpeAHBIMU U ONMACHBIMU
YCIIOBUSIMU TpYZAa, YCTaHABJIMBAETCS B IOBBIIIEHHOM pa3Mepe MO CPaBHEHUIO C TapU(PHBIMU
craBkamu (Cratesa 147 TK PO) [35].

Ha pabortax ¢ BpeIHbIMH WM ONACHBIMH YCIOBUSIMH Tpyda, paOOTHHKaM OecIlIaTHO
BBIJIAIOTCS, MPOIIEAIINE 00s3aTelIbHYI0 CEepTH(UKALNIO, CIeHUabHAsS OJeXaa, ClelralbHas

o0yBb U JIpyTrHe cpeacTBa nHAMBUAYyanbHOM 3amuThl (Ctarhst 221 TK PO) [37].
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B xomnanun ams pabOTHHKOB, pabOTAIONMIUX BAXTOBBIM METOAOM MPETYCMOTPEH OTITYCK B
40 xanengapHbpix qHed. Pa3 B aBa rona omayuBaroT B 100% oO0bemMe 10pory 10 MecTa OTITycKa 1

O6paTHO. Hpe,I[OCTaBJIHeTCSI JICYCHUS B CAHATOPHAX OTHOCAIINECSA K KOMIIAHUH.

8.2.2 OpraHu3anroOHHbIE MEPONPUSATHS IIPU KOMIIOHOBKE paboueil 30HbI

['eopusmueckue pabOThl B CKBOXKWHAX JIOJDKHBI TPOM3BOJAUTHCA B TNPUCYTCTBUU
MPECTaBUTENS «3aKa34MKay M0 PYKOBOJCTBOM OTBETCTBEHHOT'O CIICIUAIIUCTA T€O(PU3NIECKOTO
npeanpusaTHs (TIOAPSTINKA)

['eousnueckue paboThl pazpeniaeTcsi IPOBOAUTH TOJIBKO B CIIEHUATBHO MOATOTOBICHHBIX
ckBakuHax. lloaroroBneHHOCTh 0O0bEKTa pPAabOT MOATBEP)KIAETCS AKTOM B COOTBETCTBUU C
JCUCTBYIOIUMHI TEXHHYECKMMH WHCTPYKIHMSAMU Ha JaHHBIA BUI pabor. IloaroroBka momkHa
obecnednTh Oe30MacHyI0 U YA0OHYIO SKCILTyaTallli0 Ha3eMHOTO

[Ipu pa3melieHnd CKBRXMHHOTO OOOPYIOBaHHMS HA HWCKYCCTBEHHBIX COOPYKEHUSIX
reousnueckoe oO0Opy/lOBaHUE, ammaparypa U MaTepuajbl Pa3MEIIaloTCsl COIVIACHO CXeMaw,
COBMECTHO Pa3pabOTaHHBIM U YTBEP)KICHHBIM «3aKa34MKOM» U T€O(U3NIECKUM MPEIIPUATHEM C
y4eTOM pa3MepoB U KOHCTPYKTUBHBIX ocobeHHocTeit MBY (3ctakanb).

OnexTpoobopynoBaHre OypOoBOH YCTaHOBKU Iepes NpOBEIEeHUEM IeopU3ndecKux padoT
JOJDKHO OBbITh MpOBEpeHOo Ha cooTBercTBUE Tpeboanusim [1YD, IITD u IITH, crangapros
anekTpode3omacHocTU. OOYCTPONUCTBO YCThs CKBXKHHBI IOJKHO 00ecriednBaTh y00CTBO CIIycKa
Y U3BJICYCHUS CKBAXHHHBIX MPUOOPOB.

BbypoBoe 000pynoBaHME CKBaXHHbBI JOJDKHO OBITh MHCIOPAaBHO Ui oOOecredeHus
BO3MO>XHOCTH HCIIOJIb30BaHMsI €T0 BO BPEMsI IPOBEICHUS BCEX reopU3nIecKux padoT.

['eopusnueckrue paboThl dyepe3 OypuiibHbIE TPYObl TOMYCKAETCs MPOBOJAUTH TOJIBKO IO
IUTaHy, COBMECTHO YTBEp)KIACHHOMY OypoBOil u reodusuueckoil opranuzanusmu. Ilepen
IpoBeieHuEM Teo(u3nYeckux paboT OypoBOM MHCTPYMEHT M HWHBEHTapb JOJDKHBI OBITH
pa3MelieHbl U 3aKperuvieHbl Tak, 4ToObl He MemaTh paboTe reodusnueckod maptuu (OTpsiaa).
Mexny KapoTa)XKHOM CTaHIMEeW U YyCThbeM HE JOJIKHBI HaXOJUTHCS MPEIMETHI, MPENsATCTBYIOIINE
JBUKEHUIO KaOelsl U Mepexoiy JIIo/el, a Takke OrpaHUYMBAOIINE BUTUMOCTh YCThS CKBa)KUHBI
MAIIMHUCTOM JIEOEKU KapOTaXKHOTO MOAbEMHHKA.

[Tnomanaka y ycThsl U IPUEMHbIE MOCTKH JTOJDKHBI OBITh UCTIPABHBI M OYMILIEHBI OT OYpOBOTO
pactBopa, He(TH, CMa30YHBIX MaTEPUAJIOB, CHETa, Jiba. [Ip1 HEBO3MOKHOCTH YOOPKH MEIIAIOIINX
repexo/iaM U MEepeHOCKe CKBAKMHHBIX MPUOOPOB MPEAMETOB, HaJ HUMH JIOJKHBI YCTPauBaThC

nepexoasl (Tpambl, MocTkH). Kalenb, coenunstomuid reodusnyeckoe o000pyHOBaHHE C
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AJIEKTPOCETHIO, JOJDKEH IOJBELIMBAThCS Ha BbicoTe He MeHee 0,5 m oT 3emuu. Ilogxmrouars
reousnueckoe 00OpyIOBaHUE K HMCTOYHHUKY MUTAHUS HEOOXOAMMO IO OKOHYaHHH COOpPKU U
MIPOBEPKU 3JIEKTpocxeMbl cTaHiuu. CKBaKMHHBbIE MPUOOPHI Maccoil Ooniee 40 Kr nomyckaercs
IIEPEHOCUTH C MIOMOILBIO CIIEHUATbHBIX MPUCIIOCOOIEHUN (HOCUIIOK, PEMHEN, KIICIIEBBIX 3aXBaTOB
u T.1.). [IpoduHOCTh KperyieHus CKBaXMHHBIX MPUOOPOB, ammapaTroB U IPy30B K KaOEIo JODKHA
ObITH He Oosiee 2/3 pa3pbiBHOTO ycruns kabens. Jimaa kabens gomkHaA OBITh TaKOH, YTOOBI TpH
CIIyCKE CKBaOXMHHOTO CHapsja Ha MaKCUMaJbHYIO IIyOMHY Ha O6apabaHe ne0eKu OCTaBaloCh HE
MEHee IIOJIOBHHBI IIOCIETHEro psaa BHUTKOB KaOens. KOHTpoiab 3a CHyCKOM (TOJBEMOM)
CKBAKMHHBIX CHapsI/I0B JIOJIKEH BBIIIOJIHATHCS 10 NOKA3aHUSAM U3MEPUTENIEH CKOPOCTH, IIIyOUH U
HaTshkeHu kabensi. Bo m30exaHue 3aTacKMBaHUS CKBaKMHHBIX MpUOOpPOB Ha OJIOK Ha Kabene
JOJKHBI OBITh YCTAHOBJIEHBI TPU XOPOIIO BUAMMBIE MeTKH. CKOpOCTh moabema Kalens Mpu
[I0/IX0JI€ CKBAXXMHHOIO Mpudopa K Oammaxky o0cajHON KOJOHHBI U TIOCJIE MOSBICHUS MTOCIEAHEN
MIPEIYIPEIUTSILHON METKH JOJDKHA OBITh CHWKEeHa a0 250 M/4. KapoTakHbBIH MOIBEMHHK
(kapoTakHask CTaHLMA) JOJKEH (PUKCHPOBATHCA HA MECTE YCTAHOBKH CTOSSHOYHBIM TOPMO30M,
YIOPHBIMU OarmMakaMu (IOAKOJIKAMHU, SIKOPSMHU) TaK, YTOOBl MCKIIIOYAJIOCh €ro CMEIICHHE MpH
HATSDKEHUH Kabemsi, pABHOM MaKCHUMaJIbHOW rpy3omnoabeMHocTH jebenku. [lepen nawaaom paboT
Ha CKBa)XHMHE JIOJDKHA IIPOBEPATHCA MCIPABHOCTb CHUCTEM TOPMO3HOIO  yIpaBJIEHMS,
Ka0eneyKkiIaaunKa, 3alUTHBIX OrpaXkJIeHUH MOJbEeMHHKA, HAJC)KHOCTh KpEIUICHHsI IeOeIKU K pame
aBTOMOOWJIS, 1LIEJIOCTHOCTh 3a3eMJISIOIIMX HPOBOJHUKOB TIeo(u3nueckoro oOopynoBaHus. B
MpoLlecCe BBINOJHEHUS paboT mocie MOoAaYu MPEeAYNpEeIUTENIbHOIO CHUTHalla 3ampeuiaeTcs
HaxO0JKJICHUE JIFOJIEH B MpeJienax OmacHbIX 30H. Y CHIIME HATSHKEHUS Kabers mpH "pacxaKuBaHUH'" ¢
1[eTbI0 OCBOOOXKICHUS OT MPHUXBaTa HEe JOJKHO mpeBbimath 50 % ero pa3psiBHOTO ycunus. [Ipu
HeoOXomuMOoCcTH  OOpbIBa  Kabenss JODKHBI  OBITh  TPHUHATHI  JOTOJHUTEIBHBIE  MEPHI
MIPEIOCTOPOKHOCTH.

[lepen cmyckoM CKBaXKMHHBIX NMPHOOPOB, COAEPIKAIIMX B3pPHIBUATHIE W PaJMOAKTHBHEIC
BEIIECTBA, HEOOXOAMMO MPOBECTH KOHTPOJIBHOE IIa0JIOHMPOBAHUE: JUAMETp MIabjaoHa JOJIKEH
OBITH HE MEHee, a JJIMHA U Macca - He 00JIee COOTBETCTBYIOIUX Pa3MEPOB U MacChl CKBa)KHHHOTO
cHapsiaa (mpubdopa).

Brimonnenue reogpusndeckux padoT JOKHO ObITH TPUOCTAHOBIEHO MPH:

a) CUJILHOM IOTJIONEHNH OypOBOTro pacTBopa (C MOHMKEHUEM YpoBHA O6ojee 15 m/4);

0) BOBHUKHOBEHUU 3aTsHKEK KaOelsi, HEOJHOKPATHBIX OCTAaHOBKAX CKBAKWHHBIX CHAPSIOB
MpH CIycKe (3a MCKIIOYEHHEM CIy4aeB OCTAHOBKM CHApSIOB HAa HM3BECTHBIX YCTyMHaxX WM B
KaBepHax);

B) YXYIIICHUH METEOYCIOBUM: CHM)KEHUU BUAUMOCTH MeHee 20 M, yCHUJIEHHH BETpa [0

mrropmoBoro (6osee 20 M/c), CUIIBHOM 00JI€/ICHEHUH.
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IIpy BO3HMKHOBEHMM HA CKBAKMHE AaBAPUMHBIX CUTYalMi, YIPOXKAIOIIUX XXU3HU H
3JI0pOBbIO JIIOJIEH (T0Xkap, BHIOPOC TOKCHYHBIX BELIECTB, TEPMAIbHBIX BOA U T.X.), PAOOTHUKHU

reo(U3M4ecKOro Noapas3aeiaeHus JOKHbBI HEMEIJICHHO 9BaKyupoBaThCs B Oe3omacHoe mecto [38].

8.3  Ilpou3BoacTBeHHAst 0€30MACHOCTh

[IpoexkTupyeMbie pabOThl MpeAyCMaTPUBAETCS MPOBOAUTH B IOJHOM COOTBETCTBHH C
[TpaBuaamu 6€30MaCHOCTH MTPH reosioropasseouHbix padorax I1b [08-37-2005].

['eopusmueckue pabOTBI UMEIOT psJ CHEHUPUIECKHX OCOOCHHOCTEW, CBSI3aHHBIC C
O0COOCHHOCTSIMH METOJIMKH U3MEpPEeHHM (HEHOPMHUPOBAHHBIA pabOUYMil JeHb, TSHKENbIe MOTOHbIC
yCIOBUSL TpoBeAeHHUs paboT.), KOHCTPYKTHUBHBIMU OCOOCHHOCTSMHU  HCCIIEOBATEIbCKOM
anmapatrypsl (paboTa C DIIEKTPHUECKUMH OO0OPYJIOBAaHUSMH, DPAIHMOAKTUBHBIMH BEIIECTBAMH,
HETa0apUTHBIMH M TSOKETBIMA  MEXaHUYECKUMH Tpubopamu). OTo Tpedyer pa3paboTKu
CHEIHAbHBIX MEPONPUITUN MO TEXHUKE 0€30MaCHOCTH U MPOTUBOIIOKAPHON 3aIIUTE.

Jl1s nenocTHOro npeAcTaBieHus: 000 BCEX BBISIBICHHBIX BPEIHBIX U OMACHBIX (DaKTOpax Ha
pabodyeM MecTe W CBSI3M HUX C 3alPOSKTUPOBAHHBIMH BHJaMU PabOT cocTaBieHa 0000Imaromas
tabymna 25. neHrndukamnus moOTeHIIMATBHBIX OIMTACHBIX M BPEIHBIX MPOU3BOJICTBEHHBIX (JaKTOPOB
(OBII®) mposenena ¢ wucnoib3oBaHueM «Knaccudukanuum BpegHBIX U OMACHBIX
npou3BoicTBeHHBIX (pakTopoB Mo 'OCT 12.0.003-74 (¢ uzmeH. Ne 1, yTBep>KIeHHBIM B OKTIAOpe

1978 r., nepeusganue ceHTIOpb 1999 1.)» [10].

Tab6muia 25 OCHOBHBIE 3JIEMEHTHI MPOU3BOJICTBEHHOTO MpoIlecca

Drarsl paboT H
®axropsr (TOCT 12.0.003.-2015) P OPMATUBHEIC

ITonesoit | KamepanbHblil | ZOKYMEHTBI

1 2 3 4
1. OTKIOHEHHs OKA3aTeNed MUKPOKIIMMATA Ha + I'OCT 12.1.019-2017
OTKPBITOM BO3JlyXe i I'OCT 12.1.030-81
¥ I'OCT 12.1.038-82
2. TsbxecTb U HANPSHKEHHOCTh (PU3NYECKOTo TpyAa - FOCT 12.1.012-90
3. IloBpexxaeHus B pe3ynbTaTe KOHTAKTa C + I'OCT 12.1.005-88
KMBOTHBIMHU U HACEKOMBIMU ) I'OCT 12.1.003-2014
4. IIpeBbllieHNEe YPOBHS HOHU3UPYIOIUX U3TYy4eHUN * - '0CT 12.2.003-91
I'OCT 12.2.062-81
5. IlpeBbllieHne ypoBHEW IIyMa U BUOparun * + I'OCT 12.4.125-83
I'OCT 12.1.004-91
6. HenocraTouHast OCBEIIEHHOCTH pabo4eii 30HbI * + OCTIO Pb - 99
7. IloBBIILICHHOE 3HAYEHUE HAIPSKEHUS B CanlluH 2.2.4.548-96
+ CHulII 23-05-95

3JIEKTPUYECKOM LIENH, 3aMbIKaHUE KOTOPOH MOKET +
’ CHull 21-01-97

CanlluH 2.2.2/2.4.1340-03
- PJ1 153-39.0-072-01

IIPOU30MTH YEPE3 TEIIO YEIOBEKA

8. I[BI/DKyIlII/IeCSI MalluHbI 1 MEXaHU3MBbI +
MIPOU3BOACTBEHHOI'O O60py,HOBaHI/IH
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8.3.1 AHanmu3 BpeIHBIX MPOU3BOJICTBEHHBIX (PaKTOPOB

OTkJI0HEHNE NIOKa3aTeNel KIMMaTa Ha OTKpbITOM Bo3ayxe. IIpoBenenue nonesbix padoT Ha
BaTuHCKOM MECTOPOXKIECHUH 3alJIaHUPOBAHO B 3UMHEE Bpemsi. KilmmaTuyeckue yCcioBus B paiOHe
MPOBEACHUS pabOT MOKHO OXapaKTepHU30BaTh Kak CypoBble, 10 MuHYC 50 °C 3uMoii, Oobiioe
KOJIMYECTBO OCAJKOB.

VYkazaHHbIe 0OCTOATENBCTBA 3HAUYUTEIBHO OCIOXKHSAIOT OCYILECTBICHHE OOCITYKUBAHHS
CKBa)XMH, CO3/IAI0T JONOJIHHUTEIbHbIE TPYIHOCTH B 00ecrieyeHnH 6€301acHOCTH 3TOro mporecca. B
cootBercTBUU co cratbeil 109 TK P® [46] o mpousBoscTBEe pabOT HA OTKPHITOM BO3yXE IPH
MOHIKEHHBIX TeMIIepaTypax, CKa3zaHo, YTO: IPU paboTe Ha OTKPHITOM BO3JyXe MPHU TeMIIepaType
Munyc 29°C ¢ BeTpoM cuiioil He MeHee 3 OayioB U mpHu Temreparype munyc 35°C 6e3 Berpa,
paboTaroNIMM JOKHBI IPEIOCTABISTHCS MTEPEPBIBLI I 00orpeBanus [26]. IIpoaomKuTeIbHOCTh
oborpeBa okHa ObITh He MeHee 10 MuH depe3 Kaxablil yac paboTel. [Ipu Temmneparype Munyc
39°C ¢ Betpom cuioro He Oornee 3 GamnoB 6e3 BeTpa MuHyc 40°C paboThl Ha OTKPHITOM BO3/yXe
npekpawatorcs. [ IC 3anpeniaercs npoBoIUTh BO BpeMs Iypru, 0ypaHOB U IPU CHJIBHBIX MOPO3aXx.
B kagecTBe cpencTB MHIMBUAYAJILHOW 3alIMTHI MPHU PabOTE HAa OTKPBHITOM BO3/AYXE B CHIIbHBIC
MOPO3bI IPUMEHSIETCS: TeIIasi CIELOAEK/1a, YTEIUICHHbIE IPOPE3NHEHHBIE PYKABHUIIbl, BAJICHKU Ha
PE3NHOBOM XOJly, I1alKa - yIlIaHKa.

TsokecTh W HanpsbkeHHOCTh ¢usnyeckoro tpyna. Cormacho P 2.2.2006-05 [23] kiacc
YCIIOBUH Tpy/a OLIEHEH KaK «BpeIHBI». PaboThl, mperycMaTpuBaeMble JaHHBIM IPOEKTOM, OyIyT
BBINOJIHATHCS MOJIEBOM KapOTakKHOM mapTueil, cocrodiiei u3 yereipex yenosek. Crneunduxa ['MC
B TOM, YTO IPOU3BOJCTBEHHBIM NPOLECC KAPOTaKa - MPOLECC HENPEPBIBHBIN, JIMTEIBHBIM U
YTOMUTENIbHBIN. YCJIOBUS Tpydda, B JAHHOM CJy4dae, OTJIMYAIOTCA BBICOKOM CEHCOPHOM,
MOHOTOHHOW U SMOLIMOHAJIBHON Harpy3KoMu.

[Tepconan, 3aHATHI B JAaHHOM BHJI€ HCCIIEOBaHMM, paboTaeT BaXxTOBBIM METOIOM C
HEHOPMHUPOBAHHBIM pabouuM JHEM. BBITOBBIE M MPUPOAHBIEC MOJIEBBIE YCIOBUS OTPAXKAKOTCS Ha
($u3MYECKOM U HEPBHO-3MOIIMOHATILHOM COCTOSIHMM PabOyero rnepcoHasia, IpuBOJUT K HEPBHOMY
u ¢uznyeckoMy HUcTOleHUIo. s mpoduIakTUKU yTOMIIEHUS MPEIlyCMOTPEHbI TEXHUYECKHE,
MEANKO-OMOJIOTHYECKUE U OPTaHU3AI[MOHHBIE MEPONPUITHS. A KOHKPETHO: KOHTPOJISI COCTOSTHUS
yCIOBUH TpyAa paOOTHHKA Ha COOTBETCTBUE ACHCTBYIOIIUM CAaHUTAPHBIM IMpaBUIIaM U HOpPMaMm,
TUTHEHUYECKUM HOPMATHBaM M IOJIYYEHHUsS CAaHUTApHO- SMUAEMHOJIOIMYECKOTO 3aKIIOYCHMS;
YCTaHOBJICHUS! MPUOPUTETHOCTU MPOBEACHUS MPOPUIAKTHUECKUX MEPONPUATUNH U OLIEHKH HX
3¢ deKTUBHOCTH; co3aHusl OaHKa JaHHBIX MO YCIOBUSM Tpy/la Ha YPOBHE OpraHU3AIMH, OTPACIU

U JIp.; aTTecTaluy pabouux MECT MO YCIOBHSIM TpyJa M cepTH(HKAIMU padoT 1Mo oXpaHe TpyJa B
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OpraHu3allM; COCTABICHHUS CAHUTAPHO-TMTHEHWYECKOM XapaKTepUCTUKH YCIOBHH Tpyda
paOOTHHUKA; aHAIM3a CBSI3U U3MEHEHUH COCTOSHMSI 310pOBbsl pAaOOTHHMKA C YCIOBUSIMH €ro TpyJa
(mpy NMpOBENEHUM NEPUOJUYECKUX MEAMLIMHCKUX OCMOTPOB, CHELMAIbHOIO OOCIEeNOBaHMS Ui
YTOUHEHHSI IMAarH03a); PACCIICAOBAHUS CIlydaeB NpopeCCHOHATBHBIX 3a00JIeBaHMH, OTPABICHUN U
WHBIX HapyIIEHUH 310pOBbs, CBA3aHHBIX C pabOTOii.

[ToBpexxneHuss B pe3ysbTaTe KOHTaKTa C JKMBOTHBIMH M HacekoMbiMu [Ipodunakruka
IIPUPOJHO-0YAroBbIX 3a00JIeBaHUM MMeeT 0co00e 3HAaYeHUE B IMOJIEBBIX YCIOBMsX. PazHocAT ux
HACeKOMbIe, TMKWE 3BEpH, NTUIBI U pbIObl. Hambonee pacmpocTpaHeHHbIE TPUPOIHO-0YaroBbIe
3a00JIeBaHUsl BECCHHE-JIETHUH KIICIIEBOW YHIIE(ATHT, TYIIIPEMHUS.

[Tpu 3ab6oneBanuu 3HLE(DATUTOM IPOUCXOIUT TAXKEIOE MOPAKEHUE LIEHTPATbHON HEPBHOM
cucTeMbl. 3abosieBaHUEe HAUMHACTCS Yepe3 JIBE HEJENU MOCIe 3aHECEHUS! MH(EKLUU B OPraHU3M.
Haunbonee akTHBHBI KJIEIIM B KOHIIE Mast - CEpeIuHE HIOHS, HO MX YKYChI MOTYT OBITH ONIaCHBI M B
utoje - aBrycre. [Ipucocasierocst kiema yaansioT BMECTE ¢ XOOOTKOM, YTOOBI KJIEIII BBIIIEI CaMm,
MECTO yKyca HEOOXOJUMO cMa3aTb KEPOCHMHOM WJIM pacTUTENbHBIM MacioM. OCHOBHOE
IpopUIAKTHYECKOE MEpPONpUATHE — MNPOTUBOHLE(DAIUTHBIE MPUBUBKH, KOTOPBIE CO3JAIOT Yy
YeJI0BEKa YCTOMYMBBIA MMMYHHTET K BUPYCY Ha BECh T'O/I.

Jnis mpenoTBpamieHus YKyCOB KIEHIed Bce pa0OTHUKM MapTUU OyayT oOecredeHbI
SHIE(ATUTHBIMA KOCTIOMaMM, WHAMBHUIYalIbHBIMM MEIUIMHCKUMU IaKeTaMH M CpelCTBaMU
3aIUTHI (CHenHaTbHbIE Ma3d, KPEMBI, JIOChOHBI, perneuteHTsl, cipen) (TOCT 12.1.008-76 [29]).

IIpeBblIeHNE ypOBHS HOHU3MPYIOLIMX W3JIydeHHW. IIpu wmccnenoBaHuM CKBaXKWH
MPUMEHSIOTCS pafnoakTHBHBIE BemecTBa (PB) mpuMensiemble B paauMoOakTUBHBIX METO/AX, B
JAHHOM KOMIUIEKCE METOJIOB HCHOJB3YeTCsl MpUOOp, KOMOMHMPOBAHHBIA pPaMOaKTHBHOIO
kapotaxxa CPK - 0l. VMcrouHukamMu U3Iy4eHHUsS CIy)XaT IUTyTOHUH — OepuiuineBble CIUIaBBI U
CIIaBBI, COACPIKAIINE PATUOAKTUBHBIA U30TOII 11E3HSI.

Honunzupyromias paguanus Ipy BO3IEHCTBUN Ha OPTaHU3M UYEJIOBEKAa MOXKET BBI3BATH JIBA
Buza 3(pPeKToB: JeTepMUHUPOBAaHHBIE TOPOTroBbIe 3(h(eKThI (JydeBast 00JI€3Hb, JTy4E€BOM 0XKOT) U
CTOXaCTHYECKUE (BEPOSATHOCTHBIE) Oec MOPOroBbie P HEKTHI (3110KaUECTBEHHBIE OIYXOJIHN).

I'C oTtHOCHuTCS Xk 1 Kareropum pabOT C MPUBJICYCHUEM PAJMOAKTUBHBIX BEIIECTB. 371€Ch
BO3MOJKHO TOJIBKO BHEIIHEE OOJydeHHE, MMO3TOMY HEeOOXOMMa 3alluTa OT TaMMa-u3ITydeHHs U
HEUTPOHHOTO M3My4deHus. JJist TOro 4To0bI 00€30MacuTh OOCTYKUBAIOIIHNKI MIEPCOHAT OT BPEAHOTO
JeUCTBUSL PAJHOAKTUBHBIX BEIECTB, HEOOXOAMMO OpPraHM30BaTh UX MPABUIBHOE XpaHEHUE,
TPAHCIOPTUPOBKY U pabOTy C HUMHM Ha CKBaKMHE, a TaKKe He JOMYyCKaTh 3arpsi3HEHHE 3TUMHU

BeIleCTBaMH pabouux MecT (Tadmuia 26).
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Tabnuma 26 MonHOCTh 3KBUBAJICHTHOM J03bI, HCITOJIb3yeMas IIPH MPOSKTUPOBAHUN

3aI0UTHI OT BHEIIHETO HOHU3UPYIOLIECTO U3JIYYCHUA

Hopmupyemble 10KyMEHTHI IIpenens! no3, M3B
[epconan (rpymma A) Hacenenmne
20 M3B B To/l B CPEJJHEM 3a JIIO0bIE 1 M3B B roj1 B CpeiHEM 3a JII0ObIe
3(1)(1)€KTI/IBHaSI J103a II0CJICO0BATCIIBHBIC 5 JICT, HO HC ooltee IIOCJICA0OBATCIIBHBIC 5 JICT, HO HC
50 M3B B roII Oosiee 5 M3B B rox
OKBHBaJICHTHAs [103a 3a IO B
8 8 150 15 M38

XpycTaluKe Iias3a
i 500 50 38

oXKe

500 50000 38

Kuctax u canorax

Jnst yMeHbIlIeHUsI BO3JACHCTBUS MCTOYHUKOB HOHU3UPYIOIIETO H3IYYEHUST HEOOXOAMMO
MPUICPKUBATHCS CICAYIONUX MPABHI: HCIOJIb30BATh HMCTOYHHKH W3JIyYEHHs MHHUMAIbHOM
AKTUBHOCTH, HEOOXOIMMBIC JIsi JAHHOTO BHJA HCCIICAOBAHHI, BBIMOJHATH BCE OIEpAIMH C
NCTOYHUKaAMU I/I3JIY'-ICHI/H\/JI B TCUCHUC MAKCHUMAJIbHO KOPOTKOro BPEMCHH; IMPOU3BOJUTH pa6OTI)I
(CIyCKOTIOIBEMHBIC, TIOTPY304HO-PA3TPy304HbIe pabOThl) HAa MAaKCHMAaJbHO BO3MOXKHOM
paccTOSIHUM OT WCTOYHMKA, MPUMEHSATh 3alllUTHBIC CPEACTBA B BHJE KOHTCHHEPOB, IKPAHOB,
CIICLIO/ICXKIbI; OCYIIECTBIISTh PATUOMETPUUCCKUN M TO3UMETPUUYCCKHI KOHTPOJIb.

JI1 3a1MThl OT raMMa-u3J1y4eHHsI IPUMEHSIOT cBUHELl. J[03y ramMma n3iyueHuil 3a pabouunit
ACHL ONpEeACIA0OT C IMOMOIIBIO KAapMaHHBIX OO3UMETPOB HYTCM nepecycra MOKa3aHui
paaoOMETPOB, OTTPAAYHUPOBAHHBIX B EAMHMIIAX MOIIMHOCTH A03bl (MKP/4). B mobom ciyuae
MOIIHOCTb MOTJIONIEHHOM 03B AJIsl KaXXA0ro paOOTHHKA HE JOJKHA TpeBbImath 5 63p/t (0.02 3B).

JIJIst 3aIIMTHI OT HEUTPOHHOTO U3TYyYSHUS UCTIONB3YIOT MaTEPHAJIBI, COJIEPIKAIIUE BOJTOPOJT
(Boma, mapadun) ¢ nmobaBkamu Oopa. Jl03y HEUTPOHHOTO H3IIYUYECHHS OMPEICISIOT MEePecYeTOM
MOIITHOCTU A03, OTCYUTAHHBIX 10 ITOKa3aHHUAM paJuoMcETpa, CHA0XEHHOTO JaTYUKOM TCIIJIOBBIX
WM OBICTPBIX HEUTPOHOB, MyTEM mepecuéra. Hu B koem ciyyae Helb3sl KacaTbes U OpaTh Karcyny
C HICTOYHUKOM MOHHU3UPYIOLIETO U3TyISHHS pyKaMHu.

PaI[I/IoaKTI/IBHble BCIICCTBA XpaHAT B CHCOUAJIBHBIX XpaHUIUIIAX, B TCPECHOCHBIX
KOHTefIHean, KOTOPBIC HAXOJATCA, B 3aBUCHUMOCTU OT aKTUBHOCTHU PaJJMOAKTUBHOI'O BECIICCTBA, B
CHEIHMANBHBIX KOJIOAIIAX. TpaHCIOPTUPOBAHME WCTOYHUKOB HOHU3HUPYIOIIUX  H3IIy4YeHUN
MIPOU3BOJIUTCS TOJBKO B CIIEMATBHBIX KOHTEHHEpaxX B 3aBHUCHUMOCTH OT BUJa u3nydeHus. [lis
0003HaYCHHUS 0OBEKTOB, MTOMEIIECHUH, 000PY/IOBaHHS, YCTPOHCTB U MaTepHAIOB, BHYTPH WJIH Ha
IMOBEPXHOCTHU, KOTOPBIX BO3MOXHA paJuallMOHHAasA OIACHOCTb, CTAaBUTCA CHGHI/IﬂJ’IBHBIﬁ 3HAK C
HaAMHUChIO: «OCTOPOKHO PATUOAKTHBHOCTH! ».

[TpeBbitenne ypoBHe# mryma u BuOpanuu. [lym mpu npoBeneHuu reopuandeckux padot

co3naércst paboraronum obopyaoBanuem: OypoeiMu ycraHoBkamu (CKb-4), mamunamu Ypan u
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T.1. B pe3ynbrare uccienoBanuii yCTaHOBIIEHO, YTO LIYM YXYAIIAE€T YCIOBUS TPYJa U OKa3bIBAET
BpE/IHOE BO3/ICICTBIE Ha Opranu3M uenoseka. [IpenenbHo nomyctumblie 3HaueHus (10 80 nerubden),
XapakTepu3yloiue myM, pernamentupytorcs corsacio 'OCT 12.1.003-2014 [25]. HonycTtrumblie

YPOBHHU 3BYKOBOT'O JIaBJICHHSI M 9KBUBAICHTHOTO YPOBHS 3ByKa IpPHUBEICHBI B Ta0uie 27.

Tabmuma 27 JlomycTruMbie YpOBHU 3BYKOBOTO JaBJCHUS M SKBUBajieHTHOro ypoBHs [[OCT

(12.1.003-2014)

YpoBHH 3BYKOBOTO HaBJeHusl, b, B OKTABHBIX MOJIOCAX CO YpoBHH 3ByKa
CpeHEreOMETPUICCKUMHU YacTOTaMHu, [ 11 "
Paboune mecta
SKBUBAJICHTHEIE
315 | 3 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 YPOBHH 3BYKa,
nBbA

ITocrostHHBIE paboune

B 107 | 95| 87 | 82 | 78 75 73 71 69 80
MPOU3BOJICTBEHHBIX

TIIOMCHICHUAX

OcHOBHBIE MeponpusATdss 1o Ooppde ¢ IymMOM U BHOpamuei: BUOPOU3OIALUS
o0opynoBaHusi OypoBOil YCTaHOBKH; 3BYKOU3OJISIUS KOKYXaMU MEXaHU3MOB OYpOBOI yCTaHOBKH;
WCIOJIb30BaHUE 3BYKOIOTJIOMIAIOIIUX MaTepUaloB B pabOyuX MOMEUICHHSX; HCIOIb30BaHHE
CPEICTB MHAUBHIYabHOM 3aIUThI (Oepyiy, nuiem) [25].

Henocratounas ocemenHocts. [Ipu nposegenuu 'MC B HOuHOE Bpemsi CyTOK pabouas
30Ha (J1ebeika MOAbEMHUKA, MOCTKH, JIECTHULIBI U BXOJIbl Ha OYpOBYIO, POTOpHAs IUIOIIAIKA) BO
n30exaHue TpaBMaTH3Ma U AaBapUUHBIX CHUTyalldd, JJOJDKHA MCKYCCTBEHHO OCBEIAThCS.

Heo6xoa1Mble HOPMBI OCBEIIEHHOCTH pabouelt 30HbI IpUBeIeHbI B Ta0uIe 28.

Ta6numa 28 Hopmsr uckycctserroro ocserenus [CIT 52.13330.2011]

Mecra ocBelieHHs OCBeIIEHHOCTb, JIK
Pabouune mecta y OypoBoro cranka (potopa, Jiebemkn) 40
[I{uTHI KOHTPOJIEHO-U3MEPUTENBHBIX TPUOOPOB 50
[Tnomaaka st KPOHOJIOKA 25
JlBuraTenu, HaCOCHI 25
JlecTHUIBI, BXO/bI HA OYPOBYIO, IPUEMHBIN MOCT ITPOMBIBOYHOMN YKUJAKOCTH 10
Ha crenax 500
Ha pabouem crone 300

Pabouee ocBelieHne JOMKHO CO3/aBaTh PABHOMEPHYIO OCBEIIEHHOCTh U IPKOCTh paboyeit
MOBEPXHOCTH, UCKIIIOYaTh BO3MOKHOCTh 00pa30BaHUs PE3KUX TEHEH, o0ecreunBaTh MpaBUIIbHYIO

aBeToIepcaavy, OBITh OKOHOMHBIM, HAJIC)KHBIM U YI[OGHBIM B 3KCILIyaTalluu. Pabouee OCBCIIICHUC
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HOPMHPYETCSI B 3aBUCUMOCTH OT pa3psiia 3pUTENbHON paboThl, KOHTpacTa 00BbeKTa ¢ (HOHOM U
XapaKTepUCTUKON (oHa.

HckyccTBeHHOE OCBelleHUE MoApasfensercs Ha pabodee, aBapuilHOe, OXpaHHOE H
TeKypHOE.

ABapuiiHOE OCBELICHUE Pa3JICNIAETCs Ha OCBEIICHNE 0€30IaCHOCTH M 9BAKyallMOHHOE.

Jlis o0Iiero MCKYCCTBEHHOT'O OCBEILEHHsS IOMELICHUH ClleAyeT HCIO0Jb30BaTh, Kak
IIPAaBUJIO, pa3ps/iHble MCTOYHUKU CBETa, OTAaBas NPEANOYTEHUE IIPU PABHOM MOILIHOCTH
MCTOYHUKAM CBETA C HAUOOJIBIIINMH CBETOBOU OT/aueii 1 CPOKOM CITYXKOBI.

CaeroBas 0TJjaua UCTOYHUKOB CBETA /ISl OOIIETO HCKYCCTBEHHOTO OCBEIICHHUS ITOMEIIICHHUH
IIPY MUHUMAJIHO JIOIMYCTMMBIX MHIEKCAaX LBETOIEpeayd He JOJKHA ObITh MEHbIIEC 3HAYCHMH,

MPUBEICHHBIX B TabuIe 29.

Tabnuma 29 Hopma 3HaueHui npu MUHUMAJIBHO JTOIYCTUMBIX MHJIEKCAX IIBETOIIEpEIauH

CaeroBas otaada, 1M/BT, He MeHee, ipu
TuI HCTOYHHKA CBETA

MUHHMAaJIBHO JOMMYCTUMBIX UHICKCAX [BETONEPEIaun

R, 280 R, 260 | R, 245 | R, 225
JIFOMMHECLIEHTHBIC JTaMIIbI 65 75 - -
KoMIakTHEIE TIOMUHECIICHTHBIE JIAMIIBI 70 - - -
MertaniorajaoreHHbIC JIAMIIbI 75 90 - -
JlyroBbIE PTYTHBIC JTaMITBI - - 55 -
HarpueBble 1aMIibl BHICOKOTO JIaBICHHS - 75 - 100

I/ICKYCCTBGHHoe OCBCUICHHUC MOXKECT OBITH JABYX CHCTEM - 06HIC€ OCBCHICHUC U

KOMOMHHPOBAaHHOE OCBEILIEHUE.

PaGouee ocBemieHue cieayer mpeaycMaTpuBaTh AJIs BCeX MOMEIICHUH 3/1aHHM, a Takke
YYaCTKOB OTKPBITBIX MPOCTPAHCTB, MpeIHa3HAYEHHBIX 1JIs paboThl, MPOXOAA JIIOJEH U JBMXKEHUS
TpaHCIIOpTa. I[J'If[ HOMCmeHHﬁ, HMCIONIUX 30HBI C Pa3HbBIMH YCIOBUAMHU €CTCCTBCHHOI'O OCBCIICHUSA
U pa3IMYHBIMU PEXKUMaMHU pabOThI, HEOOXOJUMO pa3/IebHOE YIIPABIEHNE OCBEIICHUEM TaKUX 30H.

[Tpyr HEOOXOIUMOCTH YacTh CBETHUJILHUKOB pabouero MM aBapuiHOTO OCBELICHHUS MOXKET
HCIIOJIb30BaThCS AJIs JEKYPHOTO OCBEILLIEHUS.

HopMupyembie XapaKTEpUCTUKH OCBEHIEHUS B MOMEIICHHUSX W CHApYKH 3JIaHUNA MOTYT
o0ecreunBaThLCS KaK CBETHIILHUKAMHU pa60qero OCBCHICHHA, TAK U COBMECTHBIM HeﬁCTBHeM C HUMH

CBCTHUJIBHUKOB OCBCIICHHA 0C30ITaCHOCTH U (I/IJ'II/I) 9BAaKYallUOHHOI'O OCBCHICHUS.
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8.3.2 Amnanu3 onacHbIX ()aKTOPOB U MEPONIPHUATHS MO UX YCTPAHEHUIO

IToBBILIEHHOE 3HAYEHUE HANPSIKEHUS B JIEKTPUUYECKOM LEIH, 3aMbIKAHHE KOTOPO MOMXKET
MIPOM30UTH Yepe3 TeJo yesnoBeka. [Ipu mpoBeeHNN TOJIEBBIX PA0OT HECYT OMACHOCTH MOPAKECHUS
ANEKTPUYECKUM TOKOM TOKOBEIYILIME 3JIEMEHThI KapOTa)KHOM cTaHUUU (TIObEMHHUK, JIA0OpaTOpHs
Y CKBOXUHHBIC MIPUOOPHI).

[IpyunHaMu MOpaXeHUs: JJIEKTPUUYECKUM TOKOM MOTYT TOCIY)XHUTh: TOBPEKICHUE
M30JSILUUA  DAJICKTPONPOBOJIKH, HEHUCIPABHOE COCTOSIHHE 3JEKTPOYCTAHOBOK, CiIy4yallHOE
MIPUKOCHOBEHUE K TOKOBEAYIUM YacTsIM (HaxosuIumMcst o] HanpsbkeHuem). [loaromy padota Ha
KapOTaXKHBIX CTAHLUAX TPeOyeT MOMUMO COOTBETCTBYIOIIEH KBaTH(UKALIMU IEPCOHATA OOIBIIOTO
BHUMaHUsI M CTpOroro coOJrojieHust TpaBui  anekTpoOe3onacHoctu. [lpu  pabore ¢
AEKTPOOOOPYIOBAHUEM HYXKHO COOTIOAATH AIeKTpoOe3omacHoCTh [30].

CoeauHuTENbHBIC IPOBO/IA, MPUMEHSIEMBIE IS COOPKU AJIEKTPOCETEN, HE JOJKHBI UMETh
OOHaKEHHBIX YKIJI, HEHAJICKHYIO U30JISIINIO, KOHIIBI UX JIOJDKHBI OBITH CHA0XKEHBI U30JIUPYIOIIUMU
BHJIKaMU, My()TaMu WIIH KOJOIKaMHU.

[Ipu paborax Ha OypoBOW 3ampemniaeTcs IOJIb30BAThCS — HANpsDKEHUEM —Oolee
380 V. Kopmyca Bcex arperaTtoB JOJIKHBI ObITh HAJEKHO 3a3€MJICHBI. 3a3€MIICHUE BBITIOJIHACTCS Ha
KOHTYp OypOBOIi, UMEIOIINI METAIITUYECKYIO CBS3b C YCThEM CKBAKUHBI, WIIM HA YCThEe CKBAKUHBI,
Ha KOTOPOU MTPOBOJATCS PAOOTHI.

[ToakmtouaTe Kabenb K MCTOUHMKY MUTAHUS pa3periacTcsl TOJBKO MO0 OKOHYAHUU COOPKHU
BCEX KOMMYHHUKaIMH KapoTaxHOW cTaHmmu. Kabenb, COeTUHSIONINI 000pYJIOBaHHE CTaHIUH C
3JIEKTPOCETHIO MOABEUINBAETCS HA BhICOTE HE MeHee (0,5 M 1 pacroaraercsi B CTOpOHE OT IPOXO0JI0B
u nopor. [IpoBepky paOOThl UM TTOMCK HEUCTIPABHOCTEN B KapOTAKHOM CTAHIIMH, HAXOJISIICHCS
0T HAMPSHKEHUEM, JOJDKHBI IPOM3BOIUTH HA MEHEE UeM J1Ba UCroHuTes [35].

Ecnin HEoOXoauMo MpOBEPUTH HA IMOBEPXHOCTH HCIPABHOCTh CKBAXKUHHOTO MpubOpa,
paszpelaercs Mo1aBaTh HAMPsHKEHUE B CXEMY TOJIBKO TIOCTIE IPEyNPEekIeHUs 00 ’TOM paOOTHUKOB
naptuu. llpenynpexaeHue dIeKTpoTpaBMaTh3Ma Ha OOBEKTaX JOCTHTAETCS BBITTOJIHCHHEM
CIIENYIONINX MEPOINPHUATUNA: YCTPOUCTBOM DJIEKTPOYCTAHOBOK (HEIOCTYIMHOCTh MPUKOCHOBEHMSI
YEJIOBEKa K TOKOBEIYIIIUM YaCTSIM, HaXOJSIIMMCS TI0]T HAMPSKEHNUEM); YCTPOHUCTBOM 3aIllUTHOTO
3a3eMJICHUS; 3alIMTONM OT IepexoJia BBICOKOTO HAIpPSKEHUS B CETb HU3KOTO HANPSKEHUS;
MPUMEHEHHEM 3allUTHBIX CPEACTB TpPHU OOCITYXHBAaHHHM DIIEKTPOYCTAHOBOK; MPOBEICHUEM
TJIAHOBO-TIPEYNIPEIUTEIBHBIX PEMOHTOB; TMPUMEHEHHEM CIIeIHABHBIX CXEM 3allUTHOTO

OTKIIOYCHUS 3J'IeKTpOO60py,Z[OBaHI/I$I, HaxXoOdgmuxcsa B OKCILUTyaTalluk, OPraHu3allMOHHBIMU U
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TEXHUYECKUMHU MEPOIPUATUSAMH 10 00ECTIEYeHHIO OE30MaCHOCTH MPU MPOBEICHUH NEPEKII0UCHUIH
Y PEMOHTHBIX paloT; creluaibHbIM 00yUYE€HHEM JIMILI, OOCITYKHBAIOILUX IEKTPOYCTAHOBKH.

CpencTBa 3alMThl TOAPA3JCIAIOTCS Ha OCHOBHBIE U JIOMOJHUTENbHBIE. K OCHOBHBIM 10
1000B oTHOCSTCS: M30JIMPYIOLIUE KIIEIIH, YKa3aTeIu HAIPsDKEHUs, AUJIEKTPUUECKUE NTEPUYATKU U
MOHTEPCKUA HHCTPYMEHT C HW30JUPOBAHHBIMU pyKosTkamu. JlonmosHurtensHsle a0 1000B
JIURJICKTPUYECKUE KAJIOIIN, KOBPUKH U MOJCTaBKH [8].

JIBIKyIIMEecs MalIMHbI 1 MEXaHU3MbI IPOU3BOACTBEHHOI0 000pynoBaHus. Bo3HukaeT Ha
BCEX OJTamax IMOJEBBIX TeoPHU3NUECKuX paboT, HO BO3pAaCTaHHE pHCKA IOJBEPTHYTHCA
MEXaHUUYECKOMY BO3IECMCTBHMIO, @ B CIEJACTBUM, IOJYyYUTh TPaBMY MOKHO IIPH IHOTPY304HO-
pasrpy304HbIX paboTax, MOHTa)Ke-I€EMOHTaXe 000PYJOBaHUS HA CKBAXHHE U JIp.

['eopusnueckoe o00opynoBaHME W HUX OKCIUIyaTalus JOJDKHBI COOTBETCTBOBATH
HopMatuBHbIM JokymeHTaM (IOCT 12.2.003-91 [38]). Mepsl Ge3o0macHOCTH, B OOJBIIMHCTBE,
CBOJATCS K HEYKOCHUTEIbHOMY COOJIFOJIEHUIO TEXHUKH 0€30I1aCHOCTH Ha OypOBOH.

VYnpasnenue reopu3nueckon anmnaparypou JA0JKHO NPOU3BOIUTHCS JIMLAMH, UMEIOLUMHU
Ha 3TO IPaBoO, MOATBEP)KICHHOE COOTBETCTBYIOLUIMMHU JToKyMeHTaMu. O60opynoBaHue, annapaTypa
U MHCTPYMEHT JOJIKHBI COIEPKAThCS B UCIIPABHOCTU M YUCTOTE, COOTBETCTBOBATh TEXHUYECKUM
YCIIOBUSIM 3aBOJA-U3TOTOBUTENS W OKCIUIyaTUPOBAaThCS B COOTBETCTBUU C TpeOOBaHUSIMU
HKCIUTYaTallMOHHOW M pEMOHTHOM TokyMeHTauuu. CpeacTBa MHIMBUAYAIbHON 3allIUThL: IEPYaTKH
C MOJUMEPHBIM NMOKPHITHEM, Kacka 3alluTHas, 00yBb C JKECTKHUM IMOJHOCKOM, OYKHU 3alllUTHBIE,
KOCTIOM M3 CMEIIaHHBIX TKaHeW. VIHCTpyMEHTBHI C pexylIMMH KPOMKAMU U JIE3BUSMHU CIEIyET
MIEPEHOCUTh U MEPEBO3UTH B 3ALIUTHBIX YeXjlaX M CyMKax. Jampeuaercst nposoauth [MIC npu
HEHUCIIPaBHOM  CITYCKOIIOJbEMHOM 000py/lOBaHMM OYpOBOW YCTAaHOBKM MM KapOTa)XXHOTO
HOJIBEMHHUKA.

[Tpu paGoTe Ha CKBa)kKMHE KapOTa)KHbIE aBTOMAILIMHBI CIEyeT YCTaHABIMBATh TaK, YTOOBI
ObUIM OOecIiedeHbl XOpolllas BUAMMOCTh M CUTHAJIM3ALMOHHAs CBS3b MEXIY NOJIBEMHHUKOM,
CTaHLUEH U YCTheM CKBAYKUHBI.

Hanpasnsromuii 070k HE0O0XOAMMO HAAEKHO 3aKpelnuTh Ha OCHOBAaHUHM OypoOBOil.
[TogBecHo#t OJIOK HY)KHO HaA&XKHO 3aKpeNHUTh HA TaJIEBOM CHCTEME OYpOBOW YCTaHOBKH.
3anpeniaercs NpUKacatbcs K KaOeno NpU JABWKEHUH, HAKIOHATHCS HAJ HUM, a Takke
OCTaHaBJIMBaTh €r0 pyKaMH MpHU 0TKa3e TOPMO3HON CHCTEMBI JIeOeIKH MOAbEMHUKA.

Bo u3bexxanne Hanbosee TUNMYHOW aBapUUHOW CUTYyalMM - OOpBIB Kabess y TOJOBKH
amnmapara, HeoOXOAUMO COOJIIOJATh CIIEAYIOIIME YCIOBHUS: CTPOTO KOHTPOJIUPOBATH JBHXKEHHE
MOJIHUMAaeMoro Kabenss Mo CYeTUYWKY OOOpOTOB M MPEAYNPEIUTENIbHBIM METKaM, 4YTOObl He
MPOIMYCTUTh MPHUOIMKEHNE CKBa)KUHHOTO MPUOOpa K yCThIO CKBAXMHBI U CBOEBPEMEHHO I0/ATh

COOTBCTCTBYIOINHUEC CUTHAJIBI MAIIUHUCTY MOABEMHOM YCTAHOBKH; MAIIUHUCT MOABEMHOM
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YCTAHOBKH TIPH YIIPaBIICHUH JIEOEIKOM TOKEH BHUMATEIIBHO CIEANUTH 32 IBMKYIIUMCS Kabenem,

BBIXOOOM MPEAYIIPECAUTCIILHBIX METOK U CUTHAJIaMHU, ITIOAaBa€MbIMU C YCThS CKBa’KHWHBI.

8.4 DkoJjiornyeckas 0€301macHOCTh

I[Tpu mpounsBoacTBE reoPpu3nIecKux padoT C LENbI0 ONPEaeeHNs KOJUIEKTOPCKUX CBOMCTB
Ha BaTuHCKOM MecTOpOXKAeHUH HEOOXOAMMO YUYHUTHIBATh HMaryOHOE BIUSHHE IPOU3BOJICTBEHHBIX
(GakTOpOB Ha OKpYKAalOIIyl0 cpeny. BpenHble BO3AEHCTBHS Ha OKPYXKAIOUIYIO Cpelay H
MIPUPOJOOXPAHHBIE MEPOTIPUATHS MTPU Te0PU3NIECKUX paboTax MpUBEeAEHBI B Ta0muue 28.

Jns mpenoTBpamieHus] BO3MOXKHBIX JKCTPEMAJbHBIX HSKOJOTMYECKUX W COLMAIBHBIX
CUTyallMiii NIPU OCBOCHHHM W PEIICHWH CIEIYIOUIMX B3aMMOCBSA3aHHBIX MpPOOJIEeM HEOOXOANMO:
IPEAOTBPAICHNE 3arPsA3HEHNS OKPYKaIOIei cpebl, o0ecreueHne SKOJIOTHUECKON COXPaHHOCTH
TEPPUTOPUN HEPTIHOTO MECTOPOXKIACHHS M TPHIETAlONMX K HEMYy 30H; o0OecredyeHne
IKOJIOTMYECKOW Oe30IMacHOCTH MECTHOTO HAaceleHHs M IIepcoHajia, paloTaromero Ha
MECTOPOXKICHUN;  CHCTEMAaTHYECKUH  IPOU3BOJICTBEHHBIH  JKOJIOTHYECKMH  MOHHUTOPHHT;
OTIOBEIIIEHHE O BOSHUKHOBEHUHU IKOJIOTHUECKOW OIMMACHOCTH; YIPABICHNE YKOJIOTHUECKUM PUCKOM;
9KOJIOTMYECKOE CTPaxOBaHHE.

BpemeHHbIe HCTOYHUKH 3arps3HEHHS:

- HEPEHOC BPEAHBIX BEIIECTB (TOKCUYHBIE XUMUUYECKHE PEAreHThl) C 3arpsi3HEHHBIX YYaCTKOB
JMBHEBBIMH U TATBIMU BOJIAMH TI0 JIOKOWHAM CTOKa,

- NEPEHOC BPEIHBIX BEIIECTB TPYHTOBBIMH BOIAMH, MIUTAIOIINMHU PEKH;

- npsiMble BEIOPOCHI BPETHBIX BELIECTB B BOJIOEMBI.

OCHOBHBIMU BMJIaMH HETaTHMBHOI'O BO3JEHCTBUS Ha JKUBOTHBIM MHp IpPH OCBOCHHUHU
MECTOPOXKJICHHUS MOTYT SBISTBCS: OTUYYXKJICHHE 3€MelNb M MEXaHHYeCKoe HapylIeHHe
pPaAcCTUTENFHOCTH; IIYM OT pa0OTAaroIMX MAalldH W MEXaHW3MOB; 3arps3HEHUE NpUiIeTaroIei
TEPPUTOPUU OTXOAAMHU; OPaKOHbEPCTBO; (PaKkTOp OecrokoicTBa (IPUCYTCTBUE JIIOJEH U COOAK).

JUis cHWKEHUST BO3/EHCTBHS Ha JKUBOTHBIM MUpP HEOOXOIMMO: Orpa)<1aTh M OCHAIATh
000pyI0BaHUE 3BYKOM3OIUPYIOMIMMHU yCTPOHCTBAMU; HE JIOIYCKATh 3arpsi3HEHHS MpHJIeTaronen
TEPPUTOPHUN TOKCUYHBIMH OTXOJAMHM; 3allPETUTh MEPCOHATY, paboTarmemMy Ha 00BEKTaxX, HMETh
OTHECTPENIFHOE OPYXKHE U OXOTUTHCSA 0€3 COOTBETCTBYIONICH JINIICH3HH;

JUis MCKITIOYeHHs BPEJHOTO BO3JIEHCTBUS Ha THIPOJIOTHYECKHE 00BEKThI MECTOPOXKICHUS
HEOOXOAMMO  NPEJYyCMOTPETh  CIEAYIOIIME  MEpOINpPHSTHUSA:  CO3JaThb  OpPraHW30BAaHHBIN
MMOBEPXHOCTHBIA CTOK C TEPPUTOPUHU JIPYTHX TPOU3BOJCTBEHHBIX OOBEKTOB; MCKIIIOYHTH COpPOC
3arps3HEHHBIX CTOYHBIX BOJ HAa TOBEPXHOCTh 3€MJIM M B BOJIOEMBI, MPEIYCMOTPETh 3aKadKy

CTOYHBIX BOJI B HE(hTECOOPHBIN KOJIIEKTOP.
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B ornmune oT OMONOTHYECKUX PeCypCOB, MHHEPATBHO-CHIPHEBBIE PECYPCHI HE CIIOCOOHBI K
CaMOBOCCTaHOBJICHHUIO M OTHOCSITCSI K YHCIY HMCYEPIIAEMBIX, TIOATOMY Ha3HAYCHHE OXPaHbl HEJIp
3aKIII0YAeTCsl B 00€CIICUCHUH UX PAIMOHATIBHOTO U TIOJTHOTO MCIIOJIB30BaHHUS, TIPEAYTIPEKICHHS UX
MOpPYH, & TAKKE B COKPAIICHUH UX TOTEePh IpH 100bI4e, TpaHcmopTupoBke u nepepadbotke [[OCT

17.0.02-79 OIT].

Tabnuma 30 Bpennbie BO31eHCTBHS Ha OKPYKAIOIIYIO CPEAY U IPUPOIOOXPAHHBIC

MEPOIPUATHS IPU TeoPu3nyecKkux padborax

IIpuponusie
pecypchl 1
KOMITOHCHTBI Bpennsle Bo3neHcTBHA ITpenoxpanuTENTbHBIE MEPONPUATHS
OKpYKaroIle
cpensl
CoopyXeHHe MOJNOHOB, OTCHINKA IUIOIIANOK JUIA
3 3arpsi3HeHUE IOYBBI He(TEIPOSYKTaMHU, CTOSSHKM TEXHUKH. BBIBO3, YHMYTOXEHHE H
CMJIA U
XHMMpeareHTaMH H Jp. 3aXOpPOHEHUE OCTATKOB HE(TENPOLYKTOB, Mycopa,
3eMeJIbHbIE o
Jo OipKaillero Mecra nepepaboTku
pecypceel

3acopeHHe TOYBBI  IPOW3BOJCTBEHHHIMH | BEIBO3 M 3aXOpOHEHHE MPON3BOACTBEHHBIX OTXO0B
0TXO0/IaMH U MyCOpPOM J10 OmrKaiiero mecra rnepepadoTku

YHuUTOXKEHHE, TOBPEXKACHUE U 3arps3HEHNE
MeponpusTus o 0XpaHe o4YB
MOYBEHHOT'O MTOKPOBa

Jlec u necHbIe

IMopy6ka ApeBOCTOs TIPH 000PYAOBAaHUH [Tonennas miara, cobmoneaue Hopmatusos (I'OCT
pecypcsl .
OYpOBBIX  ILIOIIAJOK, KOMMYHHUKAIIHH, 17.5.02 - 79, oxpana 3eMelib) OTBOJIA 3€MEIb B
MTOCETKOB 3aJIeCEHHBIX TEPPUTOPHUIX
3arps;3HEHHE CTOYHBIMHU BOAaMH U MycopoM | OTBOII, CKIIQIHPOBaHUE U 00C3BPEIKIBAHNE
(OypOBBIM pacTBOpOM, HEPTEMPOAYKTAMH,  |CTOYHBIX BOJI, COOPYKEHUE BOJIOOTBOJIOB,
MUHEPATM30BaHHBIMH BOJAMH U PACCOJIAMHM) | HAKOMUTENIEH, OTCTOWHUKOB, YHUUTOXEHHE Mycopa
O4uCTHBIE COOpPYKEHHUs JUIsl OypOBBIX CTOKOB
Bonia m BozmEIe 3arpsizHeHHe OBITOBBIMU CTOKAMHU 124 . P
pecypee (kaHaTM3aIMOHHEIC YCTPOHCTBA, CETITUKH)
3arpsi3HeHUE MOJ3EMHBIX  BOA  TIPH
CMCIICHHUH Pa3iInIHbIX BOAOHOCHBIX JIMKBUIAIIMOHHBIN TAMIIOHAXK 6ypOBI:.IX CKBaXXUH
TOPH30HTOB
BpIOpockl MBUIM W TOKCHYHBIX Ta30B W3
. [omHass TepMmeTH3amus BCErO TEXHOJIOTUYECKOTO
Bosayurssrit I0JI3MHBIX BBIPa0OTOK. BEIOPOCH BpeaHBIX .
. . o0opynoBaHus, 3aropHOH apMaTypbl u
Oacceiin BEIIECTB MPpH OYPEHHUHU C TIPOTYBKOH
TpyOOIIPOBOZOB

BO3yXOM, paboTa KOTEIbHBIX H Jp.
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8.5  be3omacHOCTb B Upe3BBIYAMHBIX CUTYaLUAX

be3zonacHOCTb B Upe3BbIYAHBIX CUTYaLUAX PUPOIHOTO U COLUAIIBHOIO XapaKTepa

Ha HedTAHBIX MECTOPOXKIEHUSX TpU HAPYIICHUH TEXHOJOTMH TeO(PH3UIECKUX
WCCIICIOBAaHUIM W OKCIUTyaTallud 3a4acTyl0 BO3HUKAIOT HENpPEIBUICHHBIE HEOIaronpusTHhIC
cutyauuu. K TakuM OTHOCSTCS He3aIlIaHUPOBAaHHbIE BBIOPOCHI YII1EBOAOPOAOB ((DOHTAaHHUPOBAHHUE),
KOTOPbIE COMPOBOXKIAIOTCS, KaK PABUJIO, CUJIBHBIMU [10KaPaMHU, YCIOXKHSAIOIUMH CUTYAIHIO.

Bce cimydyan BBIOPOCOB JOKYMEHTHUPYIOTCS, CO3HAIOTCS KOMUHM M PACHPOCTPAHAIOTCS IO
clIy’k0aM y4acTBYIOIIMX B pa3pabOTKe MECTOpOXIeHHs. B mepeyHe HOKyMEHTOB (PHKCHPYIOTCS
IIPUYMHBI aBapuil, pabOThl, IPOBEIECHHBIE P JIMKBUAALUH BEIOPOCA, a TAKXKE CIOCOOBI N30€KaHHSI
BBIOPOCOB B OyIyIIIEM.

[lpy  reodusuyeckHMX  HCCIEAOBAHUSAX  CKBOKWH  MPOBOIATCS  CIICAYIOIIHE
MIOATOTOBUTENBHBIE PAOOTHI.

Jlo mnpoBelneHMs] HCCleAOBaHUM "3aka3uuK" MOJArOTAaBIMBAeT CKBaXHUHY. bypoBoe
000pyZI0BaHUE JOJKHO OBbITh MCHpaBHBIM. Ha CkBakuHe JOJKEH ObITh YCTaHOBJIEH IIPEBEHTOP.
CkBaxMHa JOJKHA OBITh 3a1MTa OYPOBBIM PACTBOPOM /10 YCThSl. DJIEKTPOYCTAHOBKH JOJKHBI OBITH
WCTIPaBHBI.

HauanbHuk reousndyeckoil mapTuy NpoBepseT NPOBEJCHHbIE TOATOTOBUTENbHbIE PA0OTHI.
CocraBisieTcss akT Ha NpOBeJeHHE Teo(PHU3MUECKUX HCCIEIOBAHUM, 3a IMOAMUCIMH OYypOBOIO
MacTepa, IpeICTaBUTeNs 3aKa3uuKa, aeKTpuka. [Ipu paborax B AeMCTBYIONIMX CKBaXKHHAX TaKKe
MOJNHUCHIBaeTCS pabOTHUK IPOTUBOPOHTAHHOM CITYKOBI.

[Tpu yrpose BbiOpoca paOOTHMKM HapTHH COOOLIAIOT O (hakTe BHIOpOCA MPEACTABUTEIIO
3aKa34uKa, MPOTUBOPOHTAHHOM U MOXKAPHOM CITYKOBI.

[TapTys BBINOJTHSET 3BaKyalUI0 Te0(U3MUECKOro O00OpYyIOBaHUS MOJ] PYKOBOICTBOM
HavyanpHUKa mapTuu. Ecnu mpubop B CKBaKMHE 3a)kaT NMPEBEHTOPOM, Kabenb mnepepyOaercs.
CkBakriHa OMKHA OBITH 0OecToueHa [42].

Hawubonee BeposatHoii UC siBnsieTcs moxap Ha paboueM MecTe, T03TOMY Hike OyneT Oosee
MOAPOOHO PaCCMOTpPEHA MOXKapHas 6€30TMacHOCTb.

[TpyunHaMu BO3HHMKHOBEHHS MOXAapOB B IOJEBBIX YCIOBUSX SIBISIOTCSA: HEOCTOPOXKHOE
oOpallleHue ¢ OTHEM; HEHCIPAaBHOCTb WJIM HEMpaBWJIbHAs SKCIUTyaTalusl 3JeKTpooOOpya0BaHuUs
(meperpeB JIEKTPONPOBOOB U BO3TOPAHHE U3OJISALIMH); HEUCTIPABHOCTH U MIEPErPeB OTOMUTEIbHBIX
CTAllMOHAPHBIX U BPEMEHHBIX MMe4Yei; pa3psabl CTaTUUYECKOTO U aTMOC(HEPHOro 3JIEKTPHUECTBA,
yale BCEro MPOMCXOASIINE MPU OTCYTCTBUM 3a3€MJIEHUH M MOJHHMEOTBOJIOB; HEHCIIPABHOCTH
MIPOM3BOJICTBEHHOTO0 00OpY/IOBaHUSI M HapyIIEHHWE TEXHOJIOIMYECKOro mpouecca. HopMaTuBHbII

nokyment 'OCT 12.1.004-91 [48].
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OTBETCTBEHHOCTh 3a COOJIIOJICHHWE TIOKApHOW OE30MacHOCTH, 3a CBOEBPEMEHHOE
BBITIOJTHEHUE  IPOTHBOINOXKAPHBIX ~ MEPONPHUSATHM M HUCIpPAaBHOE  COJIEpP)KaHUE  CPENICTB
MO’KapOTYILIEHUsI HECET HAaYaJIbHUK NapTUu. Bce HHXKeHepHO- TeXHUYeCKue paOOTHUKH U pabouue,
BHOBb TNpPUHHMaeMble Ha paboTy, MPOXOIAT CIEUUAIBHYIO IMPOTHUBOMOXKAPHYIO IOJTOTOBKY,
KOTOpPasi COCTOUT M3 IIEPBUYHOIO U BTOPUYHOI'O MHCTpYyKTaxkeil. [10 OKOHYaHMM MHCTPYKTaKeu
MIPOBOJUTCS MPOBEPKA 3HAHUN U HABBIKOB.

OTBeTCTBEHHBIE 32 MOXKAPHYIO 0€30MacCHOCTh O0sI3aHBI: HE JOMYCKaTh K paboTe Jull, He
MPOIICAIINX WHCTPYKTAX MO COONIONCHUIO TpeOOBaHMIA MOKApHOM 0€301MacHOCTH; Pa3bACHSITH
MOJTYMHEHHBIM TOPSAIOK JCHCTBUI B Ciydae 3aropaHusi WM TOXKapa; 00eCreduTh HCIPaBHOE
COJiep’)KaHUE U TIOCTOSIHHYIO TOTOBHOCTh K JICHCTBUIO CpEACTB IMOXKAPOTYILIEHUS; TMIpU
BO3HHUKHOBEHUH MOKapa MPUHITh MEPHI MO €r0 JTUKBUIAIIH.

s OblcTpol JMKBHJALMU BO3MOKHOTO IIOKapa MapTHsl JOJDKHA HMETh CpPEJCTBa
[10’KapOTYILIEHUS:

- Oruerymutens (OY-2) — 1 mrt. (Ha KaXIyI0 MalluHYy);

- Benpo noxapnoe — 1 mr.;

- Tomnopsr — 1 mit.;

- JloMbl — 2 mmT.;

- Komma — 2x2wm (Ha Kax Ayl MaliuHy).

WMHCTpYyMEHTHI JOKHBI HaXOAUTHCSA B MCIIPABHOM COCTOSHUU M OOecreuuBaTh B CiIydae
HE00XO0IMMOCTH BO3MOXKHOCTbH JINOO MOJHOM JTMKBUJAIUH OTHSI, TUOO0 JIOKAIU3AI[MH BO3TOPaHUSI.

3a HapylIeHHe MpaBwWil, pabodure HECYT OTBETCTBEHHOCTh, OTHOCSIIIYIOCS K BBITIOJHIEMON
MU paboTe WK CHEeUHANbHBIX HHCTPYKIUI B MOPSAAKE, YCTAHOBJICHHOM NPaBUJIaMH BHYTPEHHETO

pacnopsaka.

8.6  3akmoueHHe 1Mo pazueny

B npornecce BbimosHeHHs paboT paccCMOTpEHA TEXHHKa O€30MacHOCTH NMPH MPOBEICHUU
reousnueckux padboT, MEpONpHUATHS [0 OXpaHe OKpYXKawolled cpeasl M JeHCTBUIM mpH
YPE3BBIYANHON CUTYyaIUH.

OdeHb Ba)KHO BBIMOJIHATH BCE NIPABHJIAa U HOPMBI, 3TO OTPA3UTCs HAa KayecTBe paboThl, HAa
COCTOSIHUM paOOTHHUKOB, pabOTOCIIOCOOHOCTH, OKPY’KaIOIIeH cpefie, B cllyyae HapyIlIeHUH MOryT
OBITH Cepbe3HbIe MPOOIEMbl, KAK MUHUMYM 3aKa34MK MOKET MMOHECTH MaTepualibHbIEe 3aTpaThl, a

YTO €I1I€ XYXe MOT'YT ObITh OTEPH KUZHEH.
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3AKJIIOYEHUE

Ha ocHOBaHWM W3y4YeHHsI TEOJIOTUYECKOTO CTPOCHMSI M aHallu3a paHee BBIMOJIHEHHBIX
reopusmdecknx pabor ObUT BHIOpAaH W OOOCHOBAaH KOMIUIEKC TeO(PH3UIECKHX METOJI0B
UCCIIEIOBaHUsI B IPOEKTHOW CKBa)KMHE Ha BaTMHCKOM MECTOPOXKIEHHH, PAaCIOJIOKEHHOM B
Meruonckom HedTerazoHocHoM paiioHe CpemHeoOckoil HedTerazoHOCHOW o0JacTH 3amajaHo-
Cubupckoii HepTera3o0HOCHOM METanpOBUHIINH.

3anmpoeKTUPOBAHHBIM KOMIUIEKC TeO(M3MUECKUX HCCIenoBaHUN B ckBaxuHe Ne 132a,
MIO3BOJIMJI PELIUTh PsJ 3a4ad4, a HMEHHO pacwiIEHEHUE pa3pe3a CKBAaXHUHbBI, OIpEAcICHUE
(bUIBTPAIMOHHO-EMKOCTHBIX CBOWCTB M BBIJEJICHHUE KOJUIEKTOpPOB. OOOCHOBaHHE KOMILIEKCA
reo(U3M4EeCKUX METOJIOB, a TAKXKE MX METOAMKA MPOBEICHUS YUYUTHIBAIOTCS HA OCHOBAaHUU OIIBITA
IIPOMBICIIOBO-T€O()U3NUECKUX HCCIIEJOBAHUM, MPOBEJCHHBIX B CKBAXMHAX MECTOPOKICHHUS Ha
OCHOBaHUM yTBep:kJeHHOro [uist pailoHoB [lllupotHoro IIpnoObs 3anannoit Cubupu.

Hannuue ompenenénHoil anpuopHoil (DU3MKO-TEOJOTHYECKOW MOJENH, HMEIOLIEHCs o
MECTOPOXKICHHIO, YIPOCTUIIO HHTEPIPETALUIO Fe0(hU3UUECKUX TaHHBIX.

Br160p HeoOxonuMoI anmnaparypbl Uil IPOBEAEHUS 3alPOCKTUPOBAHHBIX I'€O(U3NUECKUX
UCCIIEIOBaHUM, MPUMEHEHNE TPEOOBAaHUN K METOJUKE U3MEPEHUM U  METPOJOrH4eCKOMY
00ecrnedeHnI0 U3MEPEHHM TO3BOJIUT N30ekKaTh OIMOOK M HETOUHOCTEH MPU ONPEICIICHUH 3aI1acoOB.

B cnennanbHoi yactu paccMoTpeHa metoauka rnposeaeHus ' MC aBTOHOMHBIMU TpUOOpaMu
Ha OypOBOM MHCTPYMEHTE.

[TpoBeneH aHanu3 BpeAHBIX U ONMACHBIX (PAKTOPOB MPH BHIIOJHEHUH Ie0(hU3UUECKUX padoT.
[IpemioskeHsl MeponpusATHs MO O0€30MaCHOCTH B  YpPE3BbIUANHBIX CUTYalUsIX U OXpaHe
OKpY’Karolen cpebl, TaK)K€ HM3Y4eHbl MPAaBOBBIE W OpraHU3allMOHHbBIE BOMPOCHI OOECleyYeHUs

0€30I1aCHOCTH.
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