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Pedepar

Brimmycknast pabota coctout u3 93 cTpaHull, COAEPKUT B cede 28 pUCYHKOB,
27 TabauIl, 2 TPUIIOKEHUS.

KinroueBbie cioBa: monenupoBanue, ypaH, [ICB, moObida, TexHoiorus,
T'COTEXHOJIOTHSI.

Ilenp paboOThl — HMHTEpPHpPETAIs T'e€O0J0ro-re0MU3NUECKUX JAaHHBIX IS
ONTHMHU3AIMKA  JOOBIYM ypaHa ¢ TPHUMEHEHHEM CPEACTB  TPEXMEPHOIO
ICOJIOTUYECKOTO0 W THUAPOJUHAMUYCCKOTO  MOJICIUPOBAHHMS Ha  IIPUMEpe
THIPOTEHHBIX MECTOPOXKICHHUM.

3agaun:

- U3YYEHHE TEOJIOTUYECKUX M  TeOPU3NYECKUX  XapaKTEPUCTHUK
TUAPOTCHHBIX MECTOPOKIECHUHN ypaHa;

- npuoOpeTeHue HABBIKOB reoJIOrnYeCcKOoro MOJIEJIMPOBAHUS
MECTOPOXKICHUH MIaCTOBO-UHPUIBTPAIIMOHHOTO TUTIA;

— pa3paboTKa METOAMKUA ONTUMM3AIUU JTOOBIYM MPUPOIHOTO ypaHa C
NPUMEHEHUEM  CpPEACTB  TPEXMEPHOTO  TIEOJIOTMYECKOTr0 |
IUAPOAMHAMUYECKOTO MOJIETUPOBAHHUS.
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BBeaenue

Onnoii u3 npobiiem npu oTpadoTke MecTopoxaeHuit MerogoM [1CB sBnsercs
OIICHKAa CTEMEeHH OTPA0OTKM TEXHOJIOTHYECKOTO Yy4YacTKa U OIpelaelieHue
NEePCIEKTUB JajbHEN el 100TpaboTKu OI0KA.

Pelenve naHHO#M 3aaud OCHOBAHO Ha OIEHKE BO3MOXXHOCTU MPUMEHEHHE
WHHOBAIMOHHBIX CPEJCTB TPEXMEPHOTO M THAPOJIUHAMHYECKOTO MOJCITUPOBAHUS
JUTSI TIPOBEJICHUS OIICHKH.

MeTox OCHOBaH Ha M3yYCHUN JUHAMUKYA N3MECHEHHS HAaYaIbHBIX ITapaMeTPOB
PYIHOTO Tejia, TOJYYEHHBIX IO PE3yJbTaTaM pPa3BEIOYHBIX paboT, Mo Mepe
NPOTEKAaHMs Tpollecca MOJ3EMHOro BhIenaunBanus. O6paboTka uHpopmaluu
MPOU3BOANTCS 10 HATYPHBIM W TEXHOTEHHBIM (akTopaMm UIsi COCTaBJICHUS
reopUIbTPAlMOHHBIX CXEM, KOTOpbIE CIIy)aT OCHOBOW JUIsI TOCTPOCHUS
COTIPSDKCHHBIX TPEXMEPHBIX TC€OJIOTUYECKOW W THAPOAMHAMHUYECKON Mojaenei
JTUHAMUKH TPOIIECCa BhIIIEeTaYNBaHUS.

Ha 6a3e moctpoenHbix mojneneil ¢pukcupyercs GOpMUPOBaHHE OCTATOUHBIX
3amacos, 1Mo PsiAy MPUYHH, HE BOBICYCHHBIX B Iporiecc oTpaboTku. B utore, mocie
BBISIBJICHUS MpPUYUH (QOopMUpOBaHHUS MPOOJEMHBIX 00JacTel JAeHCTBYIOIIETO
MOJINTOHA W ONpPEACNICHHUS  MECTOIOJIOKEHHUS ~ OCTAaTOYHBIX  3aIlacos,
pa3pabaThIBAIOTCA PEKOMEHIAIMK TI0 TIOBBIMICHUIO 3(()EKTUBHOCTH OTPaOOTKU
OJIOKOB 1 BOBJICUCHHIO 3aITaCOB, PACIIOJIIOKCHHBIX B 3aCTOMHBIX 30HAX.

B kadectBe wmcxomHOW ©0a3pl JaHHBIX JUISI TIOCTPOCHUS  MOJENEH
UCIIOJIB3YIOTCSL JTAHHBIE TI0 TE€OJOTHYECKUM M TEXHOJOTMYECKUM CKBaXKUHAM —
KOOPJIMHATHl yCThEB, WHKIMHOMETPHS, PACIOJIOKEHUE (DUIBTPOB, JAHHBIC TIO
JUTOJIOTUM U PAJUOJIOTUH, MPOU3BOAUTEIBHOCTh TEXHOJOTMYECKUX CKBAXKUH 32
BECh IEPUOJ HMX DKCIUTyaTalliM M PEe3yJIbTaThl ONMPOOOBAHUS TEXHOJOTHYCCKHUX

pacTBOPOB.

Ha ocHoBe paHHBIX MoOJEle C y4E€TOM MPOHMIIAEMOCTH TIOPOA U
MPEICTABICHHOU TEXHOJIOTHUYECKOH 0a3sl JTAHHBIX MIPOU3BOAUTCS
TUAPOJIMHAMUYECKOE MO/JICJTUPOBAHUE nporiecca CEpHOKHCIIOTHOTO

BBIIIICIAYMBAHNS ypaHa.

Pe3ynbTaThl THAPOAMHAMHYECKOTO MOJICITHPOBAHUS IPEACTABIISIOT COOOH
«CTOMN-KaJPbI» CXEM pacCHpeeICHUs METPOMPOIICHTa B OIPEICICHHBIC MOMEHTBI
BpeMmenH. Illar Mexay «kaapaMu» MOXET COCTaBJISATh OT Mecsla A0 JHS PabOThI
TEXHOJIOTHYECKOTro OJIOKA.

B pe3synbTaTe BBIIOIHESHHOIO MOJICIMPOBAHMS ITPOIIECCa BhIIICIaYMBaHKS Ha
OCHOBE aHajM3a TUIPOAMHAMHKH MOTYT OBITH BBISBJICHBI YYaCTKH PYJIHOTO TEIa,
YaCTUYHO, TUOO IMOJTHOCTBIO HE BOILEAIINE B KOHTYP OTPaOOTKH — 3aCTOMHBIC 30HBI.
OpyJcHeHHEe pacIooOKEHHOE Ha 3TUX yYacCTKax, IO CyTH, SBJISCTCS BHYTPCHHUMHA
pecypcaMu MPEANPHATHS B YaCTH JOOBIYH.

AKTyabHOCTh pa0bOThI OIIPEICISACTCS TEM, UTO JAaHHBIC PA0OTHI MO3BOJIAT:

. MOJIYYUTh JOIOJHUTEIBHYIO MPUOBLTH MIPU OTPAOOTKE 3aCTOMHBIX 30H
C BBICOKOH peHTa0eIbHOCTHIO 110 OTHOIIECHHUIO K BIIOKEHHBIM CPEICTBAM;
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. NOJIYYUTh  JIONOJHUTEIBHYIO  HOpHOBUIb  OT  YCTAHOBJIEHHBIX
IIPOU3BOJCTBEHHBIX MOIIHOCTEHN 3a CUET OOJIee JOIroro Cpoka UxX HKCIUTyaTallH C
BBICOKO HOPMOM peHTa0eNbHOCTH Ha 3Tane NepepadoTKu.

. MPOJIUTUTH )KU3Hb PYJTHUKY;

. OOHApYXHTh, MPEAYNPEAUTh W HCIPABUTh HEJOYETHI MPU BEICHUHU
TOOBIYHBIX padoT;

. aKTUBU3UPOBATh J100BIYY Ha TEXHOJIOTHYECKUX OJIOKaX, KOTOpbIE HE

JOCTUTIIA TPOEKTHOTO KOA(PPUITMEHTA U3BJICUCHUS, WIIH YK€ TIOJTBEPAUTH OJTHOTY
OTpabOTKM 3aracoB TEXHOJOTMYECKHUM OJIOKOM 3a CYET mepecuéra 3amacoB II0
YTOYHEHHBIM JIaHHBIM;

OOBEKT HCCIEOBAHUA: MECTOPOXKACHUS IUIACTOBO-WH(DUIBTPAMOHHOTO
THIIA.

[Tpenmer: pa3paboTka METOAMKHM [UIS OLIEHKU CTENEeHU MpopabOTKH
TEXHOJIOTMYECKON €IUHULIBI.

JUst mocTHKeHUs 1ey ObUTH TIOCTAaBIICHBI CIIEAYIONIHE 3aJauu:

— IPUBECTH r€0JIOTMYECKYIO XapaKTEpUCTUKY TUAPOTEHHBIX
MECTOPOXKICHUH;

- OXapaKkTepu30BaTh MOP(OJOTHUIO PYIHBIX 3aJekKell W BEIICCTBEHHBIN
COCTaB pyJ;

- BBITIOJTHUTDH F€0JIOTHYECKOE TPEXMEPHOE MOACITUPOBAHUE;
- paccuuTaTh rUJIpOIUHAMUYECKYIO MOJIEIIb;
- MPOAHAIU3UPOBATH MOJTYYEHHBIC PE3YJIHTATHI.

DaKTUYECKUN MATEPHUAT U METOJbI UCCIICIOBAHUA.

B pabote ucxoaHBIMU MaTepUallaMH MPU PEIICHUH TMOCTABICHHBIX 3a/1ay
MOCITYKWJIH Matepuaibl paboThl, BbIMOJHEHHbIE B pamkax HUP mo panHOMY
HaMpaBJICHHUIO.

Hayunast u npaktudeckass HOBU3HA UCCIEIOBAHUA.

Ha Texkymmi MOMEHT NpUMEHSETCSs METOAMKA, OCHOBAaHHAs Ha PYy4YHOHU
OIIEHKE, MPU 3TOM JIOBOJIBHO MPOOJEMATUYHBIM SIBJISETCS BOIPOC JIOKAIU3AIUU
OCTAaTOYHBIX 3amacoB. JlaHHBIM BOMPOC MJOBOJBHO IMPOCTO pEIIACTCS NpHU
MPUMEHEHUU CPEACTB TPEXMEPHOr0 M THUAPOAMHAMUYECKOIO MOJECITUPOBAHUSA.
Takxe, NPUMEHEHHWE JAaHHBIX CPEACTB IIO3BOJSET KOJMYECTBEHHO OLICHUTH
OCTaTOYHBIC 3alachbl M DOKOHOMHUYECKH OICGHHTh 11eJ1IeCO00pa3HOCTh  HX
JIOM3BJICUYCHUS.

[TyOGnukanum no TemMe UCCiaeOBaHuUs:

https://www.linkedin.com/posts/two-key-%D0%B4%D0%B2%D0%B0-
%D0%BA%D0%B5%D0%B9 geology-minex-aujaulauuaurauuaujauoavi-
activity-6924173883604385792-
ITXY?utm_source=linkedin_share&utm_medium=member_desktop web
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1 OO0wme cBeieHUs 0 paioHe.

I'mgporennble ypaHOBbIE MecTOpOxkaeHUs Kazaxcrana, B OCHOBHOM,
npuypoueHbl K JByM npoBuHIuUsAM: IIly-Capeicyiickoii u CheIpaapbHHCKON
(Pucynox 1.1). [lanHble TPOBUHIIMM TPEUMYIICCTBEHHO pacIojaralTcs Ha
tepputopun  TypkecraHckol  oOmacTu M, YaCTUYHO, Ha  TEPPUTOPUHU
Kb3buopauHckoi obmacTu.
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Pucynoxk 1.1. O630pnas cxema Uy-Capricyiickoit u ChipapbHHCKON
npoBHHIUH. [6]

[loBepxHOCTh  pailoHa  mOpelacTaBiseT  cOOOHM  MEeCYaHO-TPAJIOBYIO,
AJUTIOBUAIBHYIO, AJJIIOBUAJIBHO-30JIOBYIO OTKPBITYIO PABHUHY.
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BOABIIMHCTBO MECTOPOXAECHUI paclojioKeHO B MycThiHE bermak-/lana.
JlaHHasi MyCTHIHS SIBJISICTCSl TECUAHO-TIMHUCTOM IOJIOTOHAKIOHHOW (Ha ceBep)
PaBHUHOM.

I'uaporpaduueckass cerb paiioHa oOpazoBaHa pekamu Iy, Capeicy,
CeIpaapsbs.

KiimmMar MecTHOCTH — pe3KO KOHTHMHEHTaldbHbIM. OH XapakTepusyercs
3HAQUYUTENFHBIMU TIepenajaMu TEMIEPATYp KaK B TEUCHHUE JHS M B TEUEHHUE TroJa.
Paiiony xapaktepHa cypoBas 3uMa, 3HOMHOE JI€TO, KOPOTKMMHU OCEHbIO U BECHOW,
CYXUM BO3JIyXOB, OTHOCUTEJIBHO HEOOJBIIMM KOJIUYECTBOM OCAJKOB B TEUCHHE
roja.

CpenneronoBasi TeMneparypa Bo3ayxa kojeosercs B mpenenax +8 — +12 °C.

Maxkcumym temieparyp (+43 °C) npuxoauTcs Ha WIOHb U HIOJb (Haubosee
KapKue Mecslbl), a MUHUMYM TemiiepaTyp (-26°C) — Ha ssHBapb MeCHII.

KonmuuectBo ocaakoB Haxomutcsi B mpenenax 130-140 mm. KonmuectBo
TBepbIX ocaakoB cocTaBiseT oT 20 10 40% oT rogoBbIX.

CpenHsist BlIaxXHOCTh BO3ayxa — 96-59%.

Paiiony mnpucyiu cuiabHBIE, MOCTOSHHO Ayromue BeTpa. CpemaHeromonas
CKOpPOCTh BETpa HaXoAUTCA B mpenenax 3,8-4,6 m/c.

dayna u ¢riopa TUOUYHBI JJs MYCTBIHb M TONYMyCThiHb HOkHOTO
Kazaxcrana. [6]

Oco0eHHOCTh pailoHa B OCHOBHOM ONpENENSAETCS YAAIEHHOCTBIO OT
Pa3BUTHIX MPOU3BOJICTBEHHO-KYJIBTYPHBIX HEHTPOB U MaTEPHAIbHO-TEXHUYECKUX
0a3. Jlms pailoHa XapakTepHbl CYypOBbIE HPUPOJHO-KIMMATHUYECKUE YCIOBUS.
OpylieHeHHEe Ha MECTOPOXKJICHUM HAXOIUTCS B OJAronpUsATHBIX YCIOBHSX IS
no6wrun ypana meroaom I1CB. [6]
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2 I'eotornveckasi XapakTepuCcTHKA.

2.1 Kparkas xapakrepuctuka LHly-Cappicyiickoii NpoOBUHIIMMN.

y-Capspicyiickasi ~ NPOBUHIUS  TPEACTABISIET  COOOM  KPYIHYIO
SIUKAJIEJOHCKYIO CTPYKTYpPHYIO BHaJUHy. B CTpOCHHM MPOBUHIIMU NMPUHUMAIOT
ydqactue oOpa3oBaHUsI TPEX CTPYKTYPHBIX OJTXKEW: HUKHETO-CKIAI4aToOro
KaJIEJJOHCKOTO (PyHIAMEHTAa, CPEAHETO-NIPOMEKYTOUHOTO MOMYIIAT(HOPMEHHOTO U
BEPXHETO-ME30301CKO-KAHO30MCKOTO TUIAT(HOPMEHHOTO YeXJia.

Bce nanHble U CBEJIEHHS O TEOJOTMUYECKOM CTPOECHHHM OCHOBAaHbI HA JaHHBIX
CKB&XHH HE(PTIHOro OypeHHs, CTPYKTYpHOM TeoH3MKH, M Ha MaTepuaiax
reoJIOTUYECKUX CheMOK B TOpHOM oOpamiieHun (xpedet bonbmoit Kaparay).

CoctaB u crparturpadusi OCHOBaHHMSI OYEHb TMOJPOOHO OCBEIECHBI B
MHOTOYHCIICHHBIX NYyOJMKAlMaX U OT4YeTaX, CJIEAOBaTEIbHO B JIETAIBHOU
XapaKTepPUCTUKE HET HEOOXOIUMOCTH.

[ICD npencraisier coOOM KOMIUIEKC MajOJIMCIOLHMPOBAHHBIX OCAJOYHBIX
dopmanmii. B cocraBe BBIIENSIOTCA TeppUTCHHO-TasieuHas (opmarusa ¢amena,
TEppUreHHO-KapOoHaTHass — paHHero kapOoHa. Ha ykazaHHbIX Qopmanusx c
YTJIOBBIM HECOTJIACUEM HAJIETaeT CEpHsl OTIIOKEHHUI JBYX CBUT: JIPKE€3KA3raHCKOU H
xugenucaiickoil. B ux cocraBe mpeobiianaioT KpacHOIBETHbIE OOpa30BaHUS.
Mexnay oOpa3oBaHMSIMM TpaHMLla MPOBOJUTCA YCIOBHO, B OCHOBHOM, IIO
npeo0IalaHuIo B pa3pe3e MepMu ajJeBpPOJIMTOB U apTrUJUIMTOB HAJl MECUYaHUKaMU,
rpaBeIMTaMH U KOHTJIoMepaTami. [8]

I'panuner  3II0 B MENOBBIX TOPU30HTAX OMPEACISIIOTCS KPYHTHBIMU
miaThopMeHHbIMU TIoAHATUSAME: JKe3ka3raH-Y BaHacckuM, FOxHO-YnpITayCcKuM U
Kaparayckum. /laHHas 30Ha XapaKTepus3yercs MPEUMYIIECTBEHHO KEITOLBETHO-
OenechIM 0OJTUKOM.

Bc€ nmpomblluieHHOE  OpyJE€HEHHWE B MPOBUHIMH  KOHTPOJUPYETCS
pernonansubiMu rpanutiamu 3110. (Iletpos, u ap., 1995)

3anoxenue Ily-CapbICyiicKOM 5SNMKaI€IOHCKOW BIIAJMHBI OTHOCUTCA K
HayaJly KaJeZJOHCKOTrO OpOreHesa.

B Tpuac-topckoe Bpemsi ocaakoo0pa3zoBaHue MPOUCXOAMIO B JICOHTHEBCKOM
u Typnanckom rpabenax (xp. b. Kaparay) (3a nmpegenamu paiioHa JOKaJIU3aluu
MecTopoxaeHu). OcTanbHble IUIOMIAAA TPEACTABISUIA COOOW MPUTIOAHITOE
JEHYJAMOHHOE TUIaTO, T/I€ B YCIOBUAX BJIAXXHOTO KJIMMATA MPOTEKAIN MPOLIECCHI
AKTUBHOI'0 XMMHUYECKOIO U (PU3NYECKOTO BBIBETPUBAHUS JOME3030MCKUX MOPO/I.

B Havasme paHHero Mejia  aKTUBU3ALMOHHBIA  PEXKUM  CMEHSETCS
n1aTGOpMEeHHBIM. B ceponBETHBIX MOPOJIax MPOUCXOAUT HAKOIJICHUE YPaH B BUJIE
HEIOCTOSIHHBIX HAaKOILUICHHH. [8]

['maBHasi 0COOEHHOCTh PAHHETYPOHCKOIO ATama pPa3BUTHS 3aKIHOYAETCs B
YCTOMYMBOM paclIUpeHUHn OOJAaCTHU OCaJKOHaKorseHus. Tepputopus paiioHa B
JMAHHBIM TIEpUOJ] TPEACTaBIsIa COOOW TMPUMOPCKYIO O03€pHO-AJUTIOBHAIBHYIO
paBHUHY. HakomieHus, mpenuMylIeCTBEHHO COCTOSUIM U3 OTJIOKEHUH TOPU30HTA
MBIHKYYK (TpaBUIHO-TICCUAHBIC U TIECTPOIBETHBIC TIMHUCTHIC).

B KkoHIIE CEHOHA M paHHEM MAJIEOLIEHE Ha TEPPUTOPHUM JETPECCUH 3aHSIIN
MECTO MPOILIECChl PErMOHAIBHOTO BBIBETPUBAHUSI W BbIpaBHUBaHUS. J[laHHbBIE
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MPOLECCHl MNPOUCXOAMJIM B OKHUCIUTEIBHBIX Cpedax M, Kak CIIEICTBHUE,
chopMHpoBanIach 30Ha TPYHTOBOTO OKUCIICHHUS.

B koH1e nmaneorneHa - Hayajie 301eHa HavaJcs JUIMTENbHBIN NEPUOT MOPCKHUX
TpaHCcrpeccui. B TeueHne neproga Mope Tpu pasza HacTynajao Ha panoH. [loznaui
J0LIEH SBIISIETCA BPEMEHEM MaKCUMallbHOM MOpPCKOW TpaHcrpeccuu. Jlenpeccust
npeacTaBisuia coO00i B 20IEHE MPUIIOTHATYIO XOJIMHUCTYIO pPaBHHHY C OOTaToi
CYOTpONUYECKON PACTUTEIHHOCTHIO. [8]

2.2 Kparkas xapaktepucTuka CbhIpAapbUHCKONH MPOBUHIIMH.

CoIpiapbuUHCKasi MPOBUIIHUS TPEACTABISET COOOW CIO0KHO-TIOCTPOCHHYIO
apTE3UAHCKYIO CTPYKTYPY B CyOOPOT€HHON 30HE, MPUMBIKAIOMICH K TsHBIITaHHCKOM
AMUIIATPOPMEHHON OPOT€HHON 00IacTH.

Ha oporennom srane nogusatusa xp. b. Kaparay paiionsr CelpIapbHHCKON 1
[y — CappICyiickoil MPOBUHUMI OTAEIWIACH APYT OT Apyra. Jlo KoHIa rnaneo30s
Ha TeppuTopuu ChIpAApbUHCKON MPOBUHIMU COXPAHSIETCS T'€OCHHKIMHAIbHBIN
pexuM. [1]

OcobennocThio paitona CoelpAapbUHCKOM TPOBUHITUY SIBIISIETCS IPOCTHPAHUE
psaa TOPCT — aHTUKIMHAIBHBIX MOJHATUNA MONEPEYHOIr0 HANpaBJIeHHs, KOTOPhIE
NOABEPIVIM HApPYIICHUIO 3aJIETaHHs] MEJIOBBIX OTJOXEHUH, HO B TO K€ BpeMs
NepPEeKPHIBAEMBIX YETBEPTUUHBIMU 00pa3oBaHusIMU. B coBpeMeHHOM perbede cnadbo
BbIpakeHbl. K TakoBbIM oTHOCSTCA KapamypyHCckuit Ban Ha ceBepe u Kapakrayckoe
NOJIHSATHE HA FOTE.

ITo cpaBuenuto c¢ Illy - Capeicylickon aenpeccuerd, B ChIpAapbUHCKOU
HanboJsIee OOMMPHO PACIIPOCTPAHEHBI FOPCKHE OTIIOKEHHS. [1]

YpaHoBoe OpyAECHEHUE KOHTPOJIMPYETCA CUCTEMaMHu peruoHaibHbIX 3110,
OHU TPEACTaBIAOT cobOoi trokHoe mnpogobkeHue 3I10  Yy-Capricyiickoi
MIPOBUHIIUH.

Macutadsl pacnpoctpanenus u koHpurypamuu rpanul] 3110 onpenensitores
(dalnaibHO-IMTOJIOTUYECKUMU  OCOOCHHOCTSIMH ~ MEJIOBBIX M MaJICOT€HOBBIX
TOPHU30HTOB. [7]

CelpmapbuHCcKasi NpPOBUHIMS Obula cOpPMUpPOBaHA B KAWHO30MCKYIO H
ME3030MCKYI0 3I0XH, OJIHAKO, €€ CTAHOBJIEHUE OBLJIO ONPENIEICHO €Il B CpeHEM-
no3aHeM najneo3oe. OHa orpaHuyeHa MO3AHEOPOr€HHBIMU MOJHITHIMHU C CEBEPO-
BOCTOKA, FOr0-BOCTOKA M FOT0-3aI1aj]1a, 4 TAK)KE OCJIOXKHEHA CHCTEMOW BHYTPEHHUX
BIIJIMH U TIPOTUOOB.

Huoicnuii cmpykmypuoiil smasic niamghopmul cnararor MeTaMop(pu30BaHHbBIE
¥ WHTEHCUBHO JUCJIOLMPOBaHHBIE 00pa3oBaHus (PpyHaaMeHTa. DTH 0O0pa3zoBaHUsA
3aJieraloT B OCHOBaHUM paspesa. Ha teppuropun MecTOpoKIAeHUI 13-3a OOJIbLINX
TIIyOUH pacmloiokeHust PyHIaMeHTa, OH He ObUT BCKPBIT HUA OJHOW CKBakuHOM. Ha
MOBEPXHOCTh MOPOJIbI (PyHIaMEHTa BBIXOJAT B FOPHOM oOpamiieHuu bosnbioro
Kaparay. [7]

Cpeonuii cmpyKmypHbuili 3maxc niamgopmvl COCTOUT U3 OTIOKEHUH
najgeoreHa, BEpXHEro Meja, HeOreHa. Y Ka3aHHble OTJIOKEHHS C(HOPMHPOBAIUCH B
1aTOPMEHHBIX YCIOBUSAX. MPU (HOPMHUPOBAHUHM OTJIOKECHUNW TEKTOHUYECKON
AKTUBHOCTH 3a()MKCHPOBAHO HE OBLIO. [7]
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OOpa3zoBaHUsl  GepxXHe20  CMPYKMYPHO20 — 3madxca  TPEICTaBICHBI
OTJIOKEHUSMH BEPXHEr0 OT[ejda HEOreHOBOM CHCTEMbl W  HAKOIUICHUSIMHU
YETBEPTUYHON CUCTEMBI. [7]

2.3 T'eojioruyeckue cTpoeHHe MeCTOPOKIeHUS MBIHKYIYK.

Mecrtopoxaerne MBIHKYIyK pAaclojIoKEHO B pyaHoMm parnone Kenne-
Dy/IeHHOBCKOM METaJNIOT€HUYECKOM 30HBI. TeppUTOPHUAIIBHO MECTOPOXKICHUE
HAXOJUTCS B 3amaiHOM 4yacTu tuiato bermak-/lana.

I‘_'_'" Ay

A
~ TIPHIOPMCHOE

BEAEN

Pucynok 2.1. O630pHbIit 1aH MecTopokaeHusI MbIHKyayK. [10]

Cxnamuatelii  QyHIaMEHT B TMpeAeliax TEePPUTOPUU MECTOPOKICHHUS
MpeiHkyayk 0asupyercs Ha TiyOuHe 10 3 KUJIOMETPOB OT THEBHON MOBEPXHOCTH. B
CTPYKTypE €ro CTpPOEHHSI OCHOBY COCTaBIISIIOT OPAOBUKCKHE OOpa3oBaHU,
UHTPY3UH Ta00pO-THOPUTOB M 0a3UTOB, KeMOpuiickue oopasoBaHus. [7]

['myOuHa 3asieranus IpOMEXYTOYHOTO CTPYKTYPHOIO 3TaXKa yBEIMYHUBAETCS
110 HAMPAaBJICHUIO Ha 3amaj MecTopoxaeHus u nocturaetr S00 MmetpoB. BocTouHblii
(GnaHr [aHHOTO H3Ta)ka CIOXKEH MEeCTPOUBETHbIMU M  KPACHOLIBETHBIMH
NecYaHUKaMH, aJeBPOJUTAMHU, KOHTJIOMEpaTaMH W u3BecTHsKamu. (OcranmpbHas
TEppPUTOpPHANIbHAS YacTh MPOMEXKYTOUHOIO CTPYKTYpPHOTO 3Ta)ka B OCHOBHOM
IpeJICTaBJICHA aJICBPOIMTAMH, IIECYUAHUKAMHU U apTHILIUTaMH. [7]

OO0pazoBaHusi MEIIOBOTO Tepuoa (MO3IHEro 3Tarna) BKIOYAIOT B ce0s TpU
PYAOHOCHBIX TOpu3oHTa: MbeIHKYIyK, NHKYayKk u JKanmnak.

PynoBmeniaronuii TOpU30HT MBIHKYJIYK ObIT COpMHUpPOBAH B TIpenenax
AJUTIOBUATIBHOM CUCTEMBI C PEUYHBIMHU IMOTOKAMH, WUMEIOIIMMH CEBEPO-BOCTOYHOE
HampaBjieHue. B [1aHHOM TOpH30HTE OTYETIIMBO BBIACIAIOTCS JBa LHKIA
(moaropusouTa).

OCOOEHHOCTh CTPOEHUS HIDKHEro IHKJIa 3aKIoyaeTcss B OOJIBIIOM
pa3zHooOpas3un o0aoMouHOro mMarepuaina. [Ipu 3Tom B ero cocraBe mpeoOianaroT
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CEpOLIBETHBIE PA3HO3EPHUCTHIE MECKHU C TajJbKOM KBapla M KPEMHHUCTBIX MOPOI.
MOMHOCTh HUKHETO MOATOPU30HTA TocTUTaeT 10 40 MeTpoB.

Bepxuuii nuki (MOAroOprU30HT) OTJIMYAETCA OONBIIMM KOJIMYECTBOM MEJKO-
CPEIHE3EPHUCTBIX NECKOB. YacTO BEpXHUI LUKII 3aBEPIIACTCS MPOCIOSMHU CEPBIX
aJIEBPONENUTOB (10 5 MeTpoB). MOITHOCTh K€ BEPXHEro HUKIa gocturaet 40 m
METPOB.

Me3030MCKO-KalHO30MCKM  4€XO0Jl Ha TEPPUTOPUU  MECTOPOKICHUS
BKJIIOYaeT B ce0s 2 TUJPOreoJIOTMYECKUX dTa)ka: Me-NaJleOreHOBbId U
M03JHEHEOJINTOLIEHOBO-MHUOLEHOBBIM.

B cocraBe wMen-maneoreHOoBOro  (HM)KHErO)  dTaxka  ME3030MCKO-
KaiiHO30MCKOr0 YeXJjia BBIJEISIFOTCS 1Ba BOJJOHOCHBIX TOPU30HTA — MBIHKY1YKCKUN
u uHkyaykckui. Kosdduiumentsl ¢uiabTpanuu - OTIOXKEHUH  TOPU30HTOB
COCTAaBJISIFOT, COOTBETCTBEHHO, OT 4 10 13 M/cyT 1 oT 2 10 8 M/CyT.

B MBIHKYJTyKCKOM FOpPH30HTE OPYJIEHEHNE PACIIOJIOKEHO TPEUMYILIECTBEHHO
B 30HE C 00IIel MUHEpaU3aluen 5-6 /1.

MecTopoxkaeHne XapaKTepru3yeTcsi IPOCTOM MOP(OIOTHEHN Py IHBIX 3ajeKein
B IJIaHE, BBIJEP)KAHHOCTHIO KOHTYPOB UX mpocTupanusi. OpyJAeHEHHE CBSI3aHO C
HukHed 3[10, BBIKIMHMBaHUE KOTOPOW HMMEET B pa3pe3e KyJIncooOpas3HbII
xapakrep. [7]

[IpoTsHKEHHOCTh PYIHBIX 3aiexkel JocTuraeT 20 KM, IUPUHA U3MEHSETCS OT
400 o 500 M. MomHocTh mocturaer 10 M B KPbUIBEBBIX OTJIOKEHUAX, B MEILIKaX —
25 m. CozeprkaHue ypaHa B IPOHULIAEMBIX OTI0XKeHUAX gocturaet 0.15%.

[lomumMo  ypaHa Ha  OKHCIUTEIbHO-BOCCTAHOBHUTEIBHOM  Oapbepe
oOHapyXeHbl KOHIICHTPALMHU PEAKUX U PEIKO3eMeIbHBIX 3JeMeHTOB. Hanbounbieit
KOppEesIIUU C pachpeliejIeHUeEM ypaHa JOCTUraeT pachpeseseHue ceneHa. Ero
OCHOBHBIE COCPEIOTOUYEHHSI mpuypodeHsl K ¢ponToBoil yactu 3I1O, a Takxke K
MO/I30HaM KOHIIEHTPAIMK ypaHOBbIX pyA. OHaKo, B CBA3M C TEM, YTO TEXHOJIOTHS
n00bIYM ypaHa U cesnieHa MetozioM [1B He coBmaaer, mpakTUYECKOro HHTEPECa OH
HE IPE/ICTaBIISAET.

B 1menoM, pynbl MecTOpOXAEHHs CUIMKaTHble, OeckapOoHarHble. [lo
COJIEpKaHUIO ypaHa OHHM OTHOCATCSA K O€IHbIM U yOOrMM, B PEIKUX CIIydasX K
psnoBBIM. B OosbIIMHCTBE CiIy4yaeB py/bl MOHOMETaNbHBIL. [10J1Ie3HbIE KOMITOHEHTHI
IPEICTABIECHBI JIETKOPACTBOPUMBIMUA MUHEpAJIaMHU B CEPHOKHUCIOTHBIX PACTBOPAX.

K Ba)XHOMY re0TEXHOJIOTMYECKOMY [TOKA3aTEN0 MOKHO OTHECTHU IOJIOKEHHE
PYIHBIX 3aJIe)KEH OTHOCUTEIILHO BOJIOYIIOPOB. [7]
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PucyHnok 2.2. TUnoBoii reoJIorHueckuii pa3pe3 MECTOPOXKICHUS
Merakynyk.[2]

2.4 Teosoruyeckue cTpoeHue XapacaHKoOro pyJHOIo moJisi.

XapacaHCKOe pyAHOE IOJE SBISIETCS 4YacThio KapaMypyHCKOro pyIHOIO
paiiona. KapamypyHCKkHil pyaHBIA paliOH, B CBOK OYE€pellb, BXOJHWT B COCTaB
ChIpaapbUHCKON YpaHOBOPYAHOW NPOBUHUMHU. ['€0I0rndyeckoe pacmnosiokKeHue
PYZAHOIO MOJISI OMPEAEISETCS €r0 MOJOKEHUEM B OCHOBHBIX CTPYKTYpax PEruoHa.
JlaHHBIE CTPYKTYpPBI IPEACTABIEHBI TOPCT-aHTUKJIMHAIBHBIM TOAHITHEM bOJIbIIOrO
Kaparay u ceBepo-BocTouHbIiM OopTOM ChIpJIapbUHCKON BIAaAWHBL. J[aHHBIC
KpYIHbIC, JJIUTEIbHO (POPMUPYIOMIMECS CTPYKTYPHI, SBISIIOTCSI OCHOBHBIMH B
CYILIECTBYIOIIEM T'€OJIOTUYECKOM o0iHKe paiioHa. [log ux BIMSHHEM IPOU3OILIO0
pa3feneHue JMTOJOTMYECKONM MU TEPBUYHOM T€OXHMHYECKON 30HAIBHOCTEH. B
IIPOLIECCE HAKOIUICHUSI BEPXHEMEIIOBBIX U YETBEPTUUYHBIX OTJIO0XKEHUN. B MeHbIIeH
MEpe OHM BIMSAJIM Ha OCAJKOHAKOIUJIEHWE TAJECOT€HOBBIX M HEOTCHOBBIX
oOpa3oBaHwuii. [6]

Ha mecropoxnennun Xapacad BbIIEIAKOTCS ABA CTPYKTYPHBIX 3TaXa!

- CKJIamyaThli  (QyHAaAMEHT (IUCIOLMPOBAHHBIC IPOTEPO3OMCKHE H
HUKHEIAaJIC030MCKIE TeOCHHKIIMHAIBHBIC 00pa30BaHHUs);

— ocamouHbli  4exonm  (HE  JUTHQPHUIMPOBAHHBIE  ME3030HCKO-
KaWHO30MCKUE OTJIOKECHUS, KOTOPbIE M BMEIIAIOT IJIACTOBO-
UHOUIBTPALIMOHHOE YPAaHOBOE OpYJICHEHHE).

Cknaouamsiti pynoamenm. B HWKHEN yacTu ckiagyaroro (yHaameHTa
3aJIeraloT TeppUreHHble MeTaMop(uueckue KapOOHATHBIE OTIOXKEHHS HMXKHErO U
CpedHero mpoTepo30s, 3¢Qy3UBHbBIE BEPXHENPOTEPO3OWCKUE HAKOIUICHHS
OCHOBHOTO M KHCJIOTO COCTaBa, BEH/ICKHE TEPPUTEHHBIE MOPCKUE 00pa30BaHMSL.

B cTpykType BepxHel dYacTu cKJIaquaTroro (pyHaamMeHTa Ha TEpPUTOPUU
MECTOPOXKACHHSI JIEKAT YTIIEPOJUCTHIE KPEMHHUCTHIE 00pPa30BaHMsI, @ TAKIKE MTOPOIBI
OpIOBHMKa,  KapOOHATHbIE M  TEPPUICHHO-MOJIACCOBBIE  JEBOHCKHE U
HUOKHEKapOOHOBBIE OTIOXKEHUsA. [Ipu 3ToM, B TOKEMOPUHCKHX OTJIOKCHHUS
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dbyHnaMeHTa HaOMIOAIOTCA WHTPY3UM TPAHOCHUEHUTOB M TPAHUTOB, ITHOPHUTOB,
rab0po-nuaba3zoB. Takke CBOE€ BHeApEeHUWE TMPOU3BENU JallKh  JIUOPUT-
nopGUPUTOBOIO COCTaBa B EPUO/ MO3THETO U CPETHETO MaIeo30sl.

HuxHuil CTpYKTYpHBI SIPYC 0CA00YHO20 uexja TPENCTABIEH OCaJKaMu
MHUOILIEHA, BEPXHEMEJIOBBIMH, NTAJIEOT€HOBBIMU OTJIOKECHUSMU.

Bepxuuii CcTpyKTypHBIN spyc ke 00pa3oBaH B CBOIO OYEPEIb OCaIKAMH
BEPXHETO IUIMOLIEHA U YETBEPTUYHBIMU OTJIOKECHUSAMMU.

PynoBmemaromymm OTI0KEHUSIMA 0CAI0YHOT0 YEXJIA SIBISIOTCS OTJIOKEHUS
BEPXHECAHTOHCKOI'0, KAMIIAHCKOI'0 U HM>)KHEMAACTPUXTCKOTO BO3pacToB. B cymme
WX MOIIHOCTh AocTUTraeT 70 METpOB.

Pa3zBuTble 1O BCEH TEPPUTOPUM PYAHOTO IO BEPXHEIUIMOLICHOBBIE
oOpazoBaHusi 00pa3yloT pe3Koe VYIJIOBOE HECOorjacMe C  MHOLIEHOBBIMU
obOpazoBaHusiMu. OHU NPEJICTABICHBI AIEBPUTUCTHIMU TJIMHAMH TAJIEBOTO OKpaca ¢
OTIIEYaTKaMU KOPHEBOM CHUCTEMBI APEBHUX paCTeHUW. B MOIOMBEHHOM 4YacTu
BEPXHETUIMOIEHOBBIX 00pa30oBaHUM 3ajeraiT IEeCYaHO-TpaBUilHbIe Oa3aibHbIC
TOJIIIH, CJIOU KapOOHATHBIX ECYAHUKOB U aJI€BPOJIUTOB.

Pa3BuThIe IO BCEl TEPPUTOPUM PYAHOTO MOJS YETBEPTUUYHBIE HAKOIUICHUS
3aJIeTal0T Ha BEPXHEIUIMOIICHOBBIX MOCTUIAIOIINX OTIOXKEHUSIX. OHU 00pa30BaHbI
B OCHOBHOM ITQJIEBBIMH MECKAMU C PEIKUMH BKJIIOUYECHHUSMHU IPOCIOEB U JIMH3.
MOIIHOCTh YETBEPTUYHOM TONIIM B TpeAesiaXx MeCTOopoxiaeHus pocturaer 120
METPOB.
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Pucynox 2.3. O030pHBIi TIJIaH MECTOPOKICHUS.
(BeTaM MPHUBEACHBI IMPOCKIIUU PYAHBIX TEJ MPOIYKTHBHBIX TOPU30HTOB:
OTTEHKH CHHET0 — MAaaCTPHXT, 3eJIEHOTr0 — KaMIlaHa, KPaCHBIM — CaHTOH). [6]

B npepenax wmectopoxaeHus XapacaH 30HBI IIJIACTOBOTO OKHCIICHUSA
YCTAHOBJICHBI B TPOHUIIAEMBIX OTJIOKEHUSIX BEPXHECAHTOHCKOrO, KaMITAHCKOTO U
MAaCTPUXTCKOTO  BO3pPacTOB CYMMapHOM MOIIHOCTBIO 10 70  METpoB.
dopmMupoBaHUE 30H IJIACTOBOTO OKUCICHUS O0YCIOBJICHO JBM)KCHHEM B CEBEPO-
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3aIaJJHOM HAIPaBJICHUU PETHOHAIBHOTO MOTOKA HATOPHBIX KUCIOPOICOAEPKAIIIIX
Boa. [lo Mepe NPOHMKHOBEHHS IIJIACTOBBIX BOJ| B CEPOIBETHBIC IOPOJIHI,
CoJZlepiKalie MPHUPOJHBIE BOCCTAHOBUTENH (Yriie(HUIIMPOBAHHBIE PACTHUTEIHHBIC
ocrarku, cyabhusl, Fe** u T.11.), KHCIOPO HOIHOCTEIO PACXOAYETCs U 00pasyeTcs
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIN Oaprep. Ha manHOM Oapbepe TpOUCXOAMT
BHIKJIMHUBAHWE 30HBI TUIACTOBOTO OKHCIIEHHS M CMEHa T'€OXMMHYECKHX
xapakTepucTK miaactoBeix Boa (Eh, pH). B mpenenax rpaHuilbl BBIKIMHUBAHHS
30HBI [IJIACTOBOTO OKHUCIIEHUS MMPOUCXOUT OCAXKICHUE MTOJIMBAJICHTHBIX 2JIEMEHTOB
(U, Mo, V, Se). B mporiecce ocakIeHHs JIEMEHTbI MECHSIOT BBICOKOBAJICHTHYIO
MUTPaMOHHYI0 (JOPMY Ha HU3KOBalIEeHTHYIO (B uacTHocTH, U ma U*"). [6]

dopma TpaHUIIBl BBIKJIMHUBAHUS 30H IJIACTOBOTO OKHUCIEHHUS 3aBHCHT OT
TCHEPAIbHOTO HAIPAaBIICHUSI TOTOKA IJIACTOBBIX KHCIOPOJCOAEpKAIUX BOI. B
paspe3e MECTOPOXKICHHUS TPOCICKHUBACTCS YETKO BBIPAKEHHOE HAMpaBICHHUE
PErMOHAIIEHOTO TTOTOKA C CeBEpa Ha 3amajl.

®opmy 3110 u opyneHeHus ypaHa, 00pa30BaHHOTO B MECTE BBIKIIMHUBAHUS,
OCIIOKHSIET HEOJHOPOJHOCTH JIUTOJIOTHYECKOr0, TE€OXHMHUYECKOTO CTPOCHUS
paspesa. [6]

CocTaB pyAHBIX TEl MECTOPOXKICHHS OXapaKTepHU30BaH HEPaBHOMEPHBIM
pacmpeiefieHueM Cojiep>KaHui OpraHuKH, CyIb(UIHON cephbl, KApOOHATOB.

ConmepxaHre OpPraHMYECKOrO BEIIECTBA B  TPaHUIAX  TEPPUTOPUU
MecTopoxkaeHus kosebnercs B mpeaenax 0.02 — 0.08 % (mo HampaBlIeHHIO OT
OKHUCJICHHBIX TIOPOJlT K CEPOIBETHBIM), MaKCUMyM COJEpKaHHUS JOCTUTAETCS B
NOA30HE ypaHOBBIX pya U coctasiseT 0.12%.

Conepxanue  cyiabOHUIHOW  cepbl  HAXOAUTCA B IOJIOKUTEIBLHOU
KOPPEJSIIIMOHHOW CBS3M C KOHIIGHTpAIMeld OpPraHMYecKWX BemlecTB. Jlmama3oH
KOHIIEHTpaIui cynbdumaaoi cepsl HaxoauTes B ipeaenax 0.05 — 0.16 %.

ConepxaHrie BaJIOBOTO JKejle3a B KOHTYpaxX PYIHBIX TEJ IMPEBBIIIACT €ro
CKOIUIEHHSI B IYCTBIX TFOPHBIX MOPOAAX M M3MeHsercs B auanazone ot 0.64 no
0.87%.

Pynueie Tema B paspese UMEOT MOP(OJIOTUIO IUIATOOOPa3HBIX U
poimoOpasHbIX Tell. Tena 3T BBRITSHYTHI BJIOJIb TUHUHU TOKA MJIACTOBO-OKHCIICHHBIX

nopo. [6]
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PucyHnok 2.4. TunoBoii pa3pe3 XapacaHCKOTO pyAHOTO mois. [6]
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3 I'eopusuyeckue MeroAbl pa3BeIKH MECTOPOKICHHMI IIACTOBO-
HHQUIBTPALMOHHOIO THIIA.

BBuny riyOokoro 3ajeraHue pyIaHBIX Ted OT IOBEPXHOCTHM Ha3eMHbIE
METO/bl T€O(PU3NYECKUX HCCIENOBAaHUWA HA JTaHHBIX THUIIAX MECTOPOXKICHHUS HE
IPUMEHSIOTCS.

Ha ocHOBe 1aHHBIX paHHEE MPOBEJEHHBIX padOT WCHONb3YETCs Ha
MECTOPOXKACHUSAX  JAHHOTO THUIA HOPUMEHSETCA  CIEAYIOIIUH  KOMILIEKC
reo(pu3MUECKUX METOJOB!

— ramma-kaportax (I'K);

— AIEKTPOKAPOTAX B MOAuDUKaUIX Kaxkyuxcs: conpoTtusiienuit (KC)
U €CTECTBCHHOM mnosspu3anuu ckBaxuubl ([1C);

- unkmHometpus (UK);

— METOJ] MTHOBEHHBIX HeHTpoHOB aenenus (KH/[-m);

- kaBepHoMeTpus (KM).

[lepBbie yeThpe MeTOJa M3 MPUBEIEHHOTO KOMIUIEKCAa Tre0(U3nYECKUX
MeTON0B  (ramma-kapotax, diekTpokaporax KC, IIC, wuHKIMHOMETpUS)
BBITIOJTHSIIOTCS. BO BceX THNax ckBakuHax. Octanphbie Metonbl (KHI-m u
KaBEPHOMETPUS) SIBISIOTCS JIOMOJTHUTEIbHBIMU, HANpPaBICHHBIMU Ha pEIICHUE
OTJIETbHBIX 3a]1a4.

T'amma- kapomaoic (I'K)

Pe3ynbTaThl raMmma-kKapoTa)xa UCIOIb3YIOTCS JJISl BBISBJICHUS aHOMAJIbHOM
PaIMOaKTUBHOCTH B CKBO)XXMHAX U B JaJIbHEUIIIEM JIJIs UHTEPIIPETAlUU TapaMeTPOB
OpyJieHeHHs] (MOILIHOCTh, CpEdHEe COJEp)KaHHE), HEOOXOJIUMBIX i MOJCUETa
3anacoB ypasa. (ILlymunun & S3ukos, 1997)

Cmanoapmuuiii snexkmporapomadic (11C u KC).

Llens u 3aga4n METO/Ia — TUTOJIOTO-(QUIBTPAIIMOHHOE PACUICHEHHUE TTOPO/T B
pa3pe3e CKBaXXMH, OILIEHKa BOJIONPOHUIIAEMOCTH TIOPOJA  PYIOBMELIAIOIIETO
FOpPU30HTA C OTHECEHHUEM YPAHOBOTO OPYJICHEHUS B CKBAXKHHAX K OMPE/ICIICHHOMY
JUTOJIOTO-(QUIBTPALIMOHHOMY THUITY JIJIi KOPPEKTHOrO y4dé€ra HTHX (DakTOpOB Mpu
IOJICUETE 3aMacoB ypaHa.

Huxnunomempusi.

NHKIMHOMETpUS TMPOBOJAUTCS C IENbI0  OmnpejeieHus (pakTUueckoro
IIOJIOKEHMSI CTBOJIAa CKBAXKHWH B IIpocTpaHcTBe. Pemraercs 3ta 3amada myTéM
U3MEPEHUS 36HUTHOTO U a3UMYyTaJIbHOTO YTJIOB OTKJIIOHEHHUS! CTBOJIa CKBAKUHBI OT
BEpPTUKATIH.

Kapomaoic memooom menosennwvix Helimponos oenenus (KH/-m).

KH/JI-m npeacTaBiseT co0oit 0iHy U3 MOJU(PUKAIIUN UMITYILCHBIX HEHTPOH-
HEUTPOHHBIX METOJ0B. ITOT METO/I SIBJIIETCS MPSMBIM METOJIOM MPHU ONPEAEICHUN
coJiepKaHuM ypaHa.

OCHOBHOM NMPUHIIMI paOOTHI KAPOTaXKa JICKUT B PETUCTPALlMd MTHOBEHHBIX
HEHUTPOHOB JICJICHUS siiep ypaHa-235, BO3HUKAIOMIMX MPH OOJTYyYECHUH YPaHOBBIX
Py TOTOKOM OBICTPBIX HEUTPOHOB OT UMITYJILCHOI'O HEMTPOHHOI'O TeHepaTopa.
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KH/I-M BbInONHSIETCS TpUMEPHO B 3-5% OT o0uiero o0beMa coopyKeHHbBIX
CKB)KUH.

Kaseprnomempus

KasepnoMerpus BbimonHsieTcss B 00béMe 10-20% oT o0Iero KoaudecTBa
POOYPEHHBIX HA MECTOPOKICHUN CKBAYKHH.

[To pesynpTaTam KaBEpHOMETPUU OMPEHCISIOTCS CpemaHue (aKTHIECKHe
JUAaMETPhl CKBa)XMH, COOTBETCTBYIOIME HOMHHAJIBHBIM JHAMETpaM OypeHus
CKB&)XHH, JUIsI pacdyéra MOMpPaBOYHBIX KOA((OUIIMEHTOB Ha TOTJIONICHUE TaMMa-
U3ITy4eHHs] OYPOBBIM PACTBOPOM JIsl KAKJOTO HOMUHAJIBHOTO JHaMeTpa OypeHusl.
Hcnonb3yercs cpeanee pakTrueckoe 3HaucHue.[11]
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6 DOuHAHCOBBIH MEHEKMEHT, pecypcodpPeKTUBHOCTD U
pecypcocOepexeHue.

[lepcieKTUBHOCTh M LIEHHOCTh HAyYHOT'O HCCIIEJOBAHMSI XapaKTEepU3yeTCs
MacmITaboM MPOU3BEIEHHOIO OTKPBITUS U 3KOHOMUYECKOH 3(()EKTUBHOCTHIO
paszpabotku. [log sxoHOMUYECKON d(PPEKTUHBOCTHIO MOHUMAETCS KOMMEpYeCKas
1eHHoCTh. O/THAaKO, OLIEHUTh KOPPEKTHO MAcIITad OTKPHITHS Ha HA4aJbHBIX dTanax
KU3HEHHOTO [IUKJIA BBICOKOTEXHOJIOTUYECKOH U pecypcordheKTUBHOM pa3paboTKu
ObiBaeT HempocTo. OreHKa SKOHOMHYECKOTO d(p@dekra oT MNpoBOIUMOIrO
UCCIICIOBAHMs  SIBIISIETCS. OCHOBHBIM BONPOCOM TIPU TOWUCKE HMCTOYHHUKOB
(uHAHCHPOBAHUS U KOMMEPIUAIN3ALNN PE3YJITaTOB HAYYHOI'O UCCIIEIOBAHMUSI.

Llenp maHHOTO pasjena - OleHKa MEPCIEKTUBHOCTH M YCTICIIHOCTH HAYyYHO-
TEXHUYECKOIO HCCIEIOBaHUs, OICHKAa €ero TeXHUYeCcKo 3((EeKTUBHOCTH,
ONpE/eNICHUE ypOBHSA IMOTEHIMAIbHBIX pPUCKOB, pa3paboTKa MeXaHU3Ma
yOpPaBIEHUS W COMPOBOXKIEHUS KOHKPETHBIX MPOEKTHBIX PEUICHW Ha JTare
pealin3aluu.

Jlnis mocTmkeHrs 0003HAYCHHBIX IIeNiel Tepe]] CCaeloBaTeieM BO3HUKAIOT
CIIEYIOIINE 3a/JaUH:

- opraHu3anus padoT 0 NPOBEACHUIO HAYYHOT'O HUCCIIEIOBAHMUS;

— IJJAHUPOBAHUE TAIOB BBITIOJIHCHUS UCCIICIOBAHMUS;

- OIIEHKa KOMMEPYECKOTr0 MOTSHITMAJIa U IEPCIIEKTUBHOCTH MTPOBEICHUS
Hay4YHOTO UCCIIECIOBAHUS;

- pacd€t Oro/KETa TPOBOJUMOTO HAYYHO-TEXHUYECKOTO UCCIICOBAHNS;

- OIIEHKA COLIMAJILHOM u SKOHOMHYECKOMN ¢ pexTUBHOCTH
HCCJICJOBAHHS.

HccnenoBanus mpoBOAWIMCH HA MECTOPOKICHUSAX POJIIIOBOTO THUIIA C LIEJIBIO
ONPEJEIICHUSI BO3MOXHOCTU ITPUMEHEHUSI CPEACTB TPEXMEPHOTO MOJEIUPOBAHUSA
JUISL OLIEHKM KayecTBa OTPAOOTKU TEXHOJIOTHYECKOW EAMHUIIBI, T.€. MPOAYKTOM
peanu3ainuu ABIISIETCS METOAUKA.

6.1 IlpeanpoeKTHbIN aHAIU3.

6.1.1 IloTeHnuanbHBIC TOTPEOUTENH pa3pabOTAHHOW METOIUKH.

[Ipy anamu3e NOTEHIMAIBHBIX MOJIb30BAaTEIEH pa3paOOTaHHOW METOAMKE
HEO0OXOJMMO, B IMEPBYIO OYEPENb, ONPEACIIUTh LEIEBOW PBIHOK MOTPEOJICHUS U
[IPOAHAIM3UPOBATH €0 U IIPOU3BECTU CETMEHTUPOBAHUE.

B kaudecTBe NOTEHUMAIbHBIX MOTpeOUTENEH pa3pabOTaHHOW METOJUKH
paccMaTpHUBarOTCs HEJIPOIIOJIb30BATEIIN MECTOPOXKICHUN I1JIACTOBO-
UH(UIBTPALMOHHOTO THIIA.

6.1.2 AHanmu3 KOHKYPEHTHBIX TEXHHYECKHX PpEHICHUH C  TO3UIHH
pecypcodhHEeKTUBHOCTH U peCypCcoCcOEpeKeHHUS .

OmeHka CpaBHHUTENBbHON J(PGEKTHBHOCTH  MPEIaraéMoro  PEIICHUS
IIPOM3BOJUTCS] HA OCHOBE aHAJIM3a aHAJIOTUYHBIX KOHKYPEHTHBIX PEIICHUH C TOYKH
3peHus pecypcocOepexxeHuss u  pecypcodPpdexktuBHocTH. JlaHHBIM  aHamu3
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MO3BOJISIET OMNPEACIUTh HAINpaBJICHUE TIOBBINICHUS YKa3aHHBIX TOKa3aTesei
npearaeMou pa3paboTKy.

B maHHOM HayYyHOM WCCIICIOBAaHWM AHAM3UPYETCS BO3MOXKHOCTH
NPUMEHEHUSI CPEICTB TPEXMEPHOTO MOJEITUPOBAHUS Il OIICHKH CTEICHH
IPOPabOTKH OPYICHCHHS TEXHOJIOTMYSCKUMHU PACTBOPAMH.

B TtabmuneTabmuma 6.1 mnpuBemeHa omneHKa KOHKYPEHTOB, rae @ —
pa3pabaTheiBacMasi METOJIMKA, K| — TeKyIIHMe CIoCOOBI OLIEHKU KaueCcTBa MPpOpaboTKH
OpyZleHEHUSI.

Tabmuma 6.1. OneHovHas KapTa COMOCTABICHUS aHATOTHYHBIX pa3padOToK.

Bec Bbanbl Komiypenro-
Kputepuu onenkun KpHTepHs CIOCOOHOCTh
By | Bu Ko [ Ka
TexHu4YeCcKre KpUTEPUH OIICHKU pecypcodPheTKMBHOCTH
[ToBbI1IEHME
npousBoauTensHoctH  Tpyaa | 0.1 5 4 0.5 0.4
M0JIb30BaTENs
TouHOCTB 0.2 4 3 0.8 0.6
DyHKIIMOHAIbHAS MOIIIHOCTh 0.2 4 3 0.8 0.6
Ckopoctb npoBeaenus padotel | 0.2 3 4 1 0.8
DKOHOMHUYECKHE TIOKA3aTeIH OLIEHKU YPPEKTUBHOCTH
KonkypeHTocriocoOHOCTh 012 5 3 0.6 0.36
POIYKTa
Ilena 0.18 2 5 0.36 0.9
Htoro 1 25 22 4.06 3.66

Kputepuu onieHkn B TaOIHIIE ONMPEAEIICHBI COMIACHO MOKa3aTessiM (0amiam)
BBLIOPAHHOTO OOBEKTa CPABHEHUS C YUYETOM €ro TEXHUYECKUX, DKOHOMUYECKHX
0COOCHHOCTEH pa3pabOTKH, CO3/IaHUSI U DKCILTyaTall|U.

B wurore, npocymmupoBaB nokasareib «Bec kputepusy», 3Hau€HUE JOIKHO
ObITh paBHbIM 1. [l OLEHKM TPUBEAEHHBIX TMOKa3aTelied MPUMEHSTCS
nATHOAIUTbHAS 1IKaja, B KOTopoil 1 — Hanbonee cnabas mo3uius, a 5 — Hanboee
CHJIbHASL.

AHaJI3 KOHKYPEHTHBIX TEXHUUYECKUX PeIIeHU ornpeensercs no Gpopmyie:

K=XB;"b,
rae: B;— Bec mokazarens (B J0JISIX €IUHUIIBI);
B;— 6au1 1-ro mokasarers.

OcCHOBBIBasACHh Ha BBIMOJIHEHHOM CPaBHEHUH, MOKHO CHIEJIaTh BBIBOJ O TOM,
4YTO MpejiaraeMas METOAMKAa TEXHUYECKHM OoJiee COBEpILIEHHA B CPaBHEHUU C
OPUMEHSIEMON B TEKyIIUH MOMEHT, MpH 3TOM 1 e€ BHeApeHHs TpeOyroTcs
3HAYUTEbHBIE BIOKEHUS Ha HAYaJIbHOM JTare.

6.1.3 SWOT-auanus.

Anamuz «SWOT)» - MmeTos1 cTpaTernyeckoro rjiaHupOBaHMs, OCHOBAHHBIN Ha
OIICHKE CHJIBHBIX U CJa0bIX CTOpoH pa3paborku (Tabmmma 6.2). JlanHblii aHamu3
UCIIOJIB3YETCS MPU UCCIEOBAaHUM BHYTPEHHEN U BHEIIHEH cpell MPoeKTa. AHaIU3
IIPOBOAMUTCS B 3 ATana.
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IlepBbIii 3Tan MPOBOAMMOIO aHAIN3a COCTOUT B OLEHKE BHYTPEHHEU CPEIbI
(cunpHbBIX (S) 1 cnadbix (W) cTOpoH) poekTa, a TakKe B aHAJIN3€ BHEIIHEH CPEIbl
(BozmoskHocTe# (O) u yrpo3 (T), BO3SMOXKHBIX TIPU BHEIPSHUU pa3pabOTKH.

Ta6muma 6.2. Marpunia SWOT-ananu3a.

CuJibHbBIE CTOPOHBI

Cl. OrcyrcTBHEe TOAOOHBIX TEXHOJOTUH Ha
TEKYIIU MOMEHT

C2. BpicoKkasi TOUHOCTb PE3YJILTATOB

Ciadbie CTOPOHBI

Cnl. lna peanuzaiuy METOIUKU HEOOXOANMBI
W3HAYaJIbHbBIC KAlUTAILHBIC BIOKECHUS

Cn2. HeoOxomumo mpousBecTd o0OydeHUE
CIEIHMAJINCTOB

Bo3Mmo:xnocTn
B1. Co3nanne HOBOII METOIUKHU
B2. TouHoe maHupoBaHue padoT

Yrpo3sl
V1. HoBast MmeTonmKka

Ha BTopom sTamne Heo6XoauMo cOOTHECTH (PaKTOPhl BHYTPEHHEHW U BHEIITHEH

Cpcabl CYIICCTBOBAHUS ITPOCKTA.

Kaxnapii npuBeA¢HHBINH (DaKTOp WHTEPAKTUBHOM MaTpuilbl Tabnwma 6.3)
OTMEUYaeTCsd 3HAKOM «+» (03HA4aeT CWJIBHOE COOTBETCTBUE CHJIBHBIX CTOPOH
BO3MOYKHOCTSIM), U 3HAKOM «-» (4TO O3HayaeT ciiaboe cooTBeTcTBHUE); «0» — ecnu
€CTh COMHEHHS B TOM, YTO MTOCTABUTD «+» HIIU «-».

Tabnuna 6.3. UuTepakTHBHAS MaTpuUIla UCCIEIOBAHUSI.

CunbHbIE CTOPOHBI IPOEKTA
Cl. C2.
Bo3smoxHOCTH ITpOEKTa Bl1. + 0
B2. 0 +
Cnabble CTOPOHBI IPOEKTA
Cal. Cn2.
Bo3MokHOCTH MTpoekTa Bl. + +
B2. - -
CunbHble CTOPOHBI IPOEKTA
Cl. C2.
Yrpo3sl VI. + -
Cnabble CTOPOHBI IPOEKTa
Cal. Cn2.
Yrpo3sl V1. - +

B pamkax Tperbero srama JOKHA
SWOT-ananu3a (Tabmuna 6.4).

Tabmuma 6.4. SWOT-ananus

OBITh COCTaBJICHA HTOTOBAS MaTpuia

CuibHbIE CTOPOHBI

Ciaalble CTOPOHBI
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Cl. OrcyrctBue mnono6nbix | Cil. s peanuzanuu
TEXHOJIOTMMI  HAa  TEKYLIUH | METOJUKH HEOOXOIMMBI
MOMEHT M3HAyaJIbHbIE  KallUTaJIbHbIE
C2. Bricokas TOYHOCTD | BIIOYKEHUS
pe3yIBTaTOB Cn2. Heobxonumo
IIPOU3BECTU oOydeHue
CHEIMAJIMCTOB
Bo3moskHOCTH Brenenue HoBoM MeTonuku Ha | BBugy Toro, 4uro momoOHbIE
B1. Co3nanue HOBOM METOMKH | IPENIIPUATHE MIO3BOJIUT | METOJIBI paHHee HE
B2. Toynoe 1ulaHUpOBaHME | MPOBOJIUTHL OOJEe TILATENbHOE | IPUMEHSIIUCh, HEOOXOAUMO
pabot IJIAaHUPOBaHUE pa3BUTHUS | IPOBECTU 3aKyIKY
pabor. HEO0O0XO0IUMOTO 1o u
MpoBecTU 00yUCHHE.
Yrposbl OtcyrcTBUE noJo0HbIX | Crienuanuct MOXKET
V1. HoBas metroauka METOAWK Ha PBIHKE MOXET | Mpeanodectb paboTaTe MO
NPUBOJUT K  TOMY, UTO | CYLIECTBYIOLIUM
OTCYTCTBYIOT IIOJATOTOBJICHHBIE | HOPMATHBAM.

CIICIIUAJINCTBI JIs1 pa6OTLI 110
TAHHOU METOIUKE.

6.1.4 OreHKa TOTOBHOCTH MPOEKTa K KOMMEPITUATU3AIIH.

Ha Bcex cTamusx >KM3HEHHOTO IMKJA BBIMOJHAEMONW Pa3paOOTKH BaKHO
ONPENENNTh CTENEHh 3HAHWHA M HABBIKOB 3aJCHCTBOBAHHBIX CIIEIIHAINCTOB,
OLIEHUTh CTEMEHb TOTOBHOCTH Tpe/laraeMoii METOIMKH K KoMMmepruanuzanuu. C
9TOH 1IENbI0, COTJIACHO CICIMAILHON (OpMe, 3alOHSIOTCS MMOKA3aTeld CTEICHH
OpopabOTAaHHOCTH  MPOEKTa C  IMO3UIMH  KOMIICTCHIMH  pPaOOTHHUKOB M
kommepiranusanuu (Tabnuma 6.5).

CoracHo TaOIUIE MPU aHATU3€ KaXIbli U3 MMOKA3aTeNIel OICHUBAETCS I10
NATHOATTBHOM TITKaJIe!

1) He npopabOTaHHOCTH MPOCKTA;

2) ciabyro mpopaboTaHHOCT;

3) BBINOJIHEHO, HO B KAYECTBE HE YBEPECH;

4) BBIMOJHEHO KAY€CTBEHHO;

5) wuMeeTcs MOJIOKUTENBHOE 3aKIIIOYCHHE HE3aBUCHMOT'O SKCIIePTa.

JUiss oueHKH YypOBHA KBaIM(pUKALMK pa3padoTyuMKa cucTeMa OallioB
aHaJIOTMYHa!

1) o3HauaeT HE 3HAKOM WJI MaJo 3HAIO,

2) B 00bEME TCOPETUYCCKUX 3HAHUH,

3) 3HAKO TEOPHIO U MPAKTUYCCKUE MIPHUMEPbI IPUMEHCHUS,
4) 3HaK TEOPHIO U CAMOCTOSITEIILHO BBIMOIHSIIO,

5) 3Har TEOPHUIO, BHITIOIHSIO U MOTY KOHCYJIbTHPOBATh.
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Tabnuma 6.5. OnieHka cTeneHn rOTOBHOCTH MPOEKTa K KOMMEPIIHATU3AIUH.

CreneHb
YpoBEHb HUMEKIIMXCS
HaunmenoBanue popabOTaHHOCTH .
3HAHHUH y pa3paboTdnka

HAyYHOTO IMPOCKTA
Onpenenen UMEIOINNCS Hay4YHO- 5 5
TEXHHYECKHH 3a]1e]
OnpeneneHsl MEPCHIEKTUBHBIC HAMPABICHUS
KOMMEpPUHAIM3ALMN  HAYYHO-TEXHUYECKOTO 4 4
3ajesa
OrnpeeneHbl 0TPACIM U TEXHOJIOTHH (TOBApHI, 5 5
YCIIYTH) JJIs TPEITIOKEHUS] HA PHIHKE
Onpenenena ToBapHas (opmMa HAY4HO-
TEXHUYECKOTO 3ajiefia I MpeACTaBICHUS Ha 4 4
PBIHOK
OmnpeneneHpl aBTOPHI U OCYIIIECTBIICHA OXpaHa 5 4
UX MpaB
IIpoBenena OIICHKA CTOUMOCTH 5 4
WHTEIJICKTYaJIbHOM COOCTBEHHOCTH
[IpoBeneHbl MapKEeTHHTOBBIE HCCIIEIOBAHUS 5 4

PBIHKOB COBITa
Pa3zpaboran OW3HEeC-TUIaH 3 3
KOMMEPITHATU3aIIMH HAYYHOH pa3paboTKu

OmnpeneneHpl TYTH TPOJBUKCHUS HAYYHOH

4 3
pa3pabOTKH HA PHIHOK
Pa3zpaborana crparerus (popma) peanuzanuu 5 5
Hay4HOU pa3paOOTKH
[IpopabGoTansl BOMPOCH MEXKAYHAPOIHOTO
COTPYAHMYECTBA M BBIXOJAa Ha 3apyOeKHBIN 5 5
PBIHOK
[IpopaGoTansl  BOIPOCHI  HCHOJIB30BAHUS
yCIIyT UHPPACTPYKTYPHI MOJIIEPXKKH, 5 4
TOJTYYCHHUS JIBIOT
[IpopaGoTtansl BOMpOCH (HUHAHCHUPOBAHUS 5 4
KOMMEPIHATN3AIHY HAYYHOH pa3paboTKu
Nmeercss koMaHga A KOMMEPIHATH3AINH 5 4
Hay4YHOU pa3padOTKu
[IpopaboTan MEXaHU3M peanuzauuu 5 4
HAaY4HOTO TPOEKTa
NTOTI'O BAJLJIOB 70 62

Ntorosas olieHKa rOTOBHOCTU HAYYHOT'O ITPOEKTA K KOMMEpIIMaIu3auu (Uiu
KBaupUKanus pazpadoTurka) onpeaensercs no Gopmyre:
chM = Z Bi’
rae: b; — 6amn mo i-My mokasaresnto.
Ha ocHOBe paccumTaHHOrO 3HAYECHHS HWTOTOBOM OIEHKHM TOTOBHOCTH
METOJIMKH K KOMMEPIHAIU3AIMH (POPMUPYETCS BBIBOA O TOTOBHOCTH MPOCKTA M O
CTENeHU KBAM(DUKAIINN UCTIOTHATETICH.
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Kak urtor, Mbl nosydyaem, 4To 3HaAHUM y pa3pabOTUMKOB BIOJHE JOCTATOYHO
JUIs OCYIIECTBJIEHMsS 3aayMaHHOro (62 Oamna — BBIIIE CpPEOHEr0), a cama
npejiaraeMasi METOIMKa SABJIsICTCS repcrekTuBHOM (70 6aioB).

OcHoBHBIE Cl1a0ble CTOPOHBI Pa3pabOTKM OTMEYEHBI B TOM, YTO Hepen eé
BHEJIDEHUEM HEOOXOAUMO TMPOBECTH OOYYEHHE CIEUUATUCTOB U BBIICITUTH
CpeICTBa AJis IPUOOpETEHHSI HEOOXOIUMOTO IIPOTPAMMHOTO 0OECTICUEHHSI.

6.1.5 Meroasl KOMMEpIMAIU3aLUU PE3yJbTaTOB HAYYHO-TEXHHUYECKOTO
VCCIICIOBAHMUSL.

B kauecTBe KOMMEpPIMAIU3AIMN UCCIIECOBAHUS TPUMEHSIOTCS : HH)KUHUPUHT
U Iiepe/iadya MHTEIIEKTYaJIbHOM COOCTBEHHOCTH.

NuxyuHupHUHT npeanonaraeTt NpeIoCTaBlICHUE Ha JOTOBOPHOM OCHOBE OJTHOU
croponoii (KoHcynbranT) npyroii cropoHe (3aka3yuk) KOMILIEKCa HaydHO-
UCCIIEIOBATENIbCKUX paboT, a TakkKe NpPOBEJACHHUS OOydYeHHUs CIIEHUATNCTOB
3aka3zuuka A nojajiepKaHus pazpaboTKH.

[lepenauya HMHTEIIEKTyalbHOW COOCTBEHHOCTH NPOU3BOAUTCS B YCTaBHOM
KarmuTall MPEANpPUITHUS.

VYKazaHHBII MeETOJ KOMMeEpLHMalu3aluuu Haulonee MPOIYKTUBEH B
OTHOILUEHUH JAHHOTO IPOEKTA.

6.2 HHUNMAIMA NPOEKTA.

[Ipouiecc MHUIMAIIMM COCTOUT U3 ONpPEENEHHBIX 3TarnoB. OHU HEOOXOUMBI
Kak Tpu pa3paboTKe HOBOTO MPOEKTa, TaK M TMPU OCYIIECTBICHUU HOBOW (pa3bl
JEUCTBYIOLIETO.

B pamkax 3Tanos npoiiecca IpoOMCXOAUT OCTaHOBKE 1€JIel NCCIIEJOBaHUS U
coJiepkaHue paboOThl, OIEHUBAIOTCS W3HAYAIbHBIE KalHUTaJbHbIE BIIOXKEHUS,
OTIpe/IeNIAl0TC BHYTPEHHHE U BHEUIHHE 3aUHTEPECOBAHHBIE CTOPOHBI IMPOEKTA.
Jlannas nadopMalus 3akperisieTcs B Y craBe npoekra (Tabmiuma 6.6).

Tabnuua 6.6. 3anHTEepecoBaHHbIE CTOPOHBI TPOEKTA

3arHTEPECOBAHHBIE CTOPOHBI IPOEKTA Osknpanus 3aMHTEPECOBAHHBIX CTOPOH

Brmonaenne YHHUKAJIBHBIX HAYYHO-

TOO «JIBa Keit», HUU TITY
HCCJICIOBATEIIbCKUX pabOT

ITonmyuenune uétkoro npenacrasienue o MCh

Henponons3zoBatens
MIPeANPHUSITHS

B Ta6numa 6.7 mpencraBieHa wuepapxus Lelied TPOEKTa W KPUTEPHUH
JIOCTUKEHUS LEIIEN.

Ta6numa 6.7. Llenu u pe3ynabTaT MpoeKTa

N3ydyeHue BO3MOKHOCTH NPUMEHEHUS CPEACTB TPEXMEPHOrO U
YEeTHIPEXMEPHOI'O0 MOJECIUPOBAHMS Il OLEHKU OTpabOTKU 3amacos

Llenu npoexra: g
TEXHOJIOTUYCCKON €AUHUIIBI

OxunaeMble Pa3paboTk  METOAMKM 10  OLIEHKE CTENEeHH MNpopabdOTKU
pE3yJIbTAThl IPOEKTA: | TEXHOJIOTUYECKON eIUHHIIbI
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Kpurepun mnpuemku | [Ipopa®oTaTte METOIUKY U BBIOJIHUTH COITOCTABICHUE TOYYEHHBIX
pe3yJbTarTa MPOeKTa: | pe3ysbTaToB ¢ (PaKTUUECKUMHU IOKa3aTeNsIMU

TpeboBanwue:

[IpoBecTr c60p 1 aHATN3 TOCTUTHYTHIX MTOKa3aTemei

TpebGoBanus K | CoOpath U cucTeMaTu3upoBaTh 0a3y aHHBIX
pe3yIbTaTy MpOoeKTa:

Brimmonaurts MOJICIIMPOBAHUC

HpOBCCTI/I COIIOCTABJICHHUE CMOJCIHUPOBAHHBIX PE3YJIbTATOB C
(1)aKTI/I‘-ICCKI/IMI/I JaHHBIMH

B tabmuneTabnuima 6.8 mpeacrasiena opraHu3aliioOHHas CTPYKTypa IPOeKTa
(poJIb KaXIOTO YYACTHUKH, UX (DYHKIINH, TPYA03aTPATHI).

Tabnuna 6.8. PaGouas rpyrmma npoexra.

DdUO,
Tpyno-
No OCHOBHOE MECTO Poxas B ®
2 YHKITUH 3aTparthl,
/o paboTHI, MPOCKTE qac
JIOJDKHOCTD :
ssnkos E. I', PykoBoaurennb KoncynstupoBanune
1. | [Ipodeccop TIIVY, a. r.- y A M p ’ 200
L MPOEKTa onpeJieNeHue 3a1a4
KapquCIfHH 1.E, Coop u cucrematusanus bJI,
Benymmit unxxenep Hcnomaurens
2. N BBINIOJIHEHUE MOJICTUPOBAHUS, 2000
TOO «/1Ba Keii», II0 TIPOEKTY AHAIIS DE3VIETATOR
maructpant OI' UIITIP pesy
HUTOTI'O: 2200

OrpaHnyeHHs IPOEKTa — 3TO BCE (DAKTOPBI, KOTOPHIE MOTYT JTHMHTHPOBATH
CTEeMeH:H CBOOOJBI YYAaCTHHKOB KOMAHIbI MpPOEKTa. TaKkkKe K OrpaHHYCHHIM
OTHOCSTCS «PaHUIIBI MPOEKTa» — MapaMeTPhbl, KOTOPbIE HEe OyayT peaar30BaHbI B
pamkax jaHHoro uccienoBanus (Tabnwuma 6.9).

Tabnuma 6.9. OrpanudeHus MpoeKTa.

dakTop OrpanuueHus/ TOMyIIeHUS
3.1. BrojkeT nmpoexTa 30 753 834 py®6.
3.1.1. Uctounuk puHAHCUPOBAHUS HUUA TITY
3.2. Cpoku IpoeKTa: 01.07.2021-31.05.2022
3.2.1. JlaTa yTBepx’AeHUS TUIaHA YIPABICHUS 1507 2021
MIPOCKTOM
3.2.2. JlaTa 3aBepiieHUs MPOCKTa 31.05.2022

6.3 IlnanupoBaHue ynpaBjieHUs] HAYYHO-TEXHUYECKHM MPOEKTOM.

[Tox »rtamamm manupoBanus ynpasieHuss HTII moHumaroT mporeccsl,
HEOOXOJIMMbIC JIJISI TIOHUMAaHHUSl OOIIEro Ccojep>KaHusi pabOThl, MOCTAHOBKH U
yTOUHEHUS TIeJiel pa3paboTKU, COCTABIECHUS TOCIE0BATEIIbHOCTH JIEHCTBUMA IS
JOCTUKEHUS 3aJJaHHbIX LEEH.
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[Inan YHpaBJICHUA UCCICAOBAHUEM BKIIIOYACT B ceos CIICeaAyromue 3JICMCHTBIL:

uepapxuueckas CTpyKTypa paboT MpoeKTa;
KOHTPOJIbHBIE COOBITHS MPOEKTA;

IJIaH IIPOEKTA;

OIOKET HAYYHOT'O MCCIIEJOBAaHUS.

6.3.1 Uepapxuueckas cTpykTypa paboT MpOeKTa.

Wepapxuueckas ctpykrypa padbor (MCP) — neranuzanusi yKpyInHEHHOM
CTPYKTYpHI padot. B mpomecce cozmanust UCP cTpykrypupyercs u onpenensieTcs
coJiepKaHue BCEro npoekra (pucyHok 1).

Ilpoekr |
" |

I 1
1<} aram
Hororosurensusil

Hayuenne mrreparyps ‘

COop u ceTeMaTirans
HCXOAHBIX [JAHHBIX

[Mogroronka bazu
JAHHBIX

T
201 aran:
DRCHEpUMEHTAILHEI

Ananns NPEJIOCTANICHIRIX
MATEPHIOR

[Tposeaenne pabor

A
3-i1 yram
Ak omrreanunt

Anamns TOJNYHCHHX
PEIVIARTATOR

1

Brytaua pekomenauniii

Pucynok 6.1. Mepapxuueckas CTpykTypa pador.

6.3.2 Ilnan mpoekra.

C uenpl0 TUTAHMPOBAHMSI HAYYHOTO HCCIIENOBaHHWS ObUT pa3paboTaH
KaJICHIapHBIN TUTaH U KaJeHaapHbIid rpaduk padot (Tadmmma 6.10, Tabmumna 6.11).

Tabnuma 6.10. KanennapHelii miaH mpoexTa.

JImuTebHOCTD, Hlara Hlata CocrtaB
Hasanue Hayajia | OKOHYAHUS
JTHU YYaCTHUKOB
pabot pabor

PazpaboTka, coriiacoBanue u KapueBckuit
YTBEPKJICHUE TEMBbI 6 01.09.20 | 07.09.20 n. E.,
MarucTepcKON AUCCEPTALU S3ukoB E. I
CocraBiieHHE U COTJIACOBAHHE Kapuesckuii
IJIaHA TUIAHUPYEMBIX padoT ! 08.09.20 15.09.20 U.E,

py P S3ukoB E. I'.
JIutepaTypHblii 0030p O TEME 137 16.09.20 | 310121 Kapuesckuit
BBIIOJIHAEMOT'0 UCCIIENOBAHUS N. E.
BrinosniHeHue uccienoBaHui,
00paboTKa MOJTy4YEeHHBIX 365 00221 | 01.02.22 KapueBckuit
JAHHBIX U 00CYXKIIEHUE Hn. E.
pe3yJIbTaTOB
CocraBneHue oT4éTa 119 010222 | 31.05.22 Kapuesckuit
(MarucTepcKoi auccepTalim) H. E.
Hroro: 634 01.09.20 | 31.05.22
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Tabnuma 6.11. Kanengapusnii rpadux nposeaernss HUP mo reme.

HanmenoBaunue 3Tana

2020 2021

2022

v

, THEH
CeHts0pb
OxTs0pb
Hos6ps
Jexabpb
SuBapb
®deBpaiib

T

Mapr

Arnpenb

Mait

Nroun

Nronb

ABryCT

CeHTs0pb

OxTs0pb

Hos6ps

Jexabpb

SluBapb

®deBpaiib

Mapt

Arnpenb

Mait

Pa3pabotka, cormacoBanue u
YTBEPKACHHUE TEMBI
MarucTepcKON AUCCEPTALUU

CocraBiieHre ¥ cOryiacoBaHue | 7 ﬁ
IJIaHA IIAHUPYEMBIX padoT %
Jluteparypusiii 0030p mo teme | 137
BBITIOJIHSIEMOTO HCCJIEI0BAHMS

Brimonmuenne — ucciaenoBanmii, | 365
o0OpaboTka MOJTyYE€HHBIX

JTAHHBIX u o0cyxaeHue
PE3YJIBTATOB

CocraBieHue otuéra | 119
(MarucTepcKon AMCCcepTaLIMH)

Kapuescknii 1. E.

Kapuescknii U. E., f3ukoB E. I'.
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IMPUBOIATCA

6.4 bBrogxer HAYYHOT0 MCCJIETOBAHMS.

Jlnst onpenenenus OropKeTa pa3pabOTKH HEOOXOJUMO OTPa3uTh BCE BUIBI
TUTAHUPYEMBIX IS €ro OCYIIeCTBICHHs pacxoaoB. [Ipu dhopmupoBanun OromkeTa
pa3paboOTKH 3aTpaThl HEOOXOAUMO CIPYIIUPOBATH MO CICIYIOMIUM CTaThsIM:

ouhkwnE

CrIpbe, MaTepualbl, MOKYITHBIC H3CITHS;
CrnenuanbHoe 000pyI0BaHUE I HAYYHBIX paldoT;
3apaboTHas 1iaTa;
OTunCieHNs Ha COIUATIbHBIC HYKIIBI;

HayuHble 1 TpOn3BOICTBEHHBIC KOMAHIUPOBKHY;
Haxmanbie pacxosbl.

Cmamovsa «Cuipbe, mMamepuanvl, noKynHvle usdenus». B IaHHOW cTaThe

HEO0XO0IUMBIE

3aTpaTshl

KOMILTeKTytomux u3aenui (Tadmuma 6.12).

Ha

puodpeTeHne

MaTCpHalioB,

Tabnuma 6.12. Pacuér 3aTpar no crathe «ChIpbe U MaTEpUATIBD».

HauMeHOBaHMe Konunvectso, mr Hena 3;;gHHHuy’ Cymma, pyO.
Terpann 1 440 440
Pyuxka mapukoBas 2 44 88
[Teyatp 150 20 3 000
Bypenue ¢ onpoboBanuem - - 18 800 000
Tpyb6ompoBoab! - - 5000 000
Bcero 3a marepuabl 23 803 528
TpaHcIOpTHO-3ar0TOBUTENBHBIE pacXxoibl 5% 714 106
HToro no crarne 24 517 634

COOTHECCHBI

Cmamovsa «Cneyuanvnoe 000pyoosanue 051 HAYy4Huix pabomy. B craThe

3aTparhl,

HEO0XOIUMBIE

JUISE

obopynoBanus (Tabmuma 6.13).

npuoOpeTeHUs

CIICHUAJIBbHOT'O

Tabnuma 6.13. Pacuér 3arpar no cratee «Criero0opyaoBaHue Uik HAYYHbBIX

paboT».
No HanmeHnoBanue Kon-Bo Lena emHuu: O01as cTonMOCTb
§ 00opyI0BaHUs CHMHL obopynosam, obopynoBanus, pyo
n/n 000opyi0BaHuUs pyo. ’ '
1 | Kommerotep 1 400 000 400 000
[Iporpammuoe obecrieueHne
2 Microsoft Office ! 10000 10000
3 | Conemmanuzupoanssie [10 1 2120000 2120 000
HToro, pyo.: 2 530 000

Cmamows «3apabomnas niamay. B yka3aHHYIO CTaThlO BKIIOUAETCS OIUIATA
TpyJa CHEIHUATUCTOB, KOTOPhIE MPUHUMAIOT Y4YacTHE B BBIMOJHEHUU PabOT 1O
JaHHOU TeMme. BemnunHa pacxoJ0B o 3apad0THOM IIaTe OMpeIeIsIeTCs UCXOIs U3
KOHKPETHBIX 3a/1a4 BBIMOJHSAEMBIX KaXAbIM M3 YYaCTHHUKOB U JCHCTBYIOILIEH
CHUCTEMBI OILIATHI TPYAA.

Con = 3o + 3A0ru pyo.,
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rie 3,y — OCHOBHAS 3apabOTHAS ILIATA;
3 1o — AOTIOHHUTENbHAS 3apa0OTHAs ILIATa.
OcHoBHas 3apaboTHas miata (3,q;) HAy4HOTO PYKOBOAUTEINS MPOBOAUMOTO
HCCJICJOBaHUA OIPCACIIACTCA CICAYIOIINM 06pa3OMZ
Bocu = 3,&1—1 ’ Tpa69 pyo.,

rae Ty, — BpeMs BBINOJIHEHUS padOT HAYYHO-TEXHUYECKUM PaOOTHUKOM,

p
pab. nH.;
3y~ CPeHENHEBHAs 3apabOTHA I11aTa KOHKPETHOrO paOOTHHKA, PyO.

CpennenHeBHas 3apa0OTHAs MJIaTa PaCCUUTHIBAETCA MO hopMyie:
3,&1—1 = %9 pyo.,
rae:  3,— MECSUYHBIN TOKHOCTHOM OKIall paboTHUKA, PYO.;
M — konmdecTBO MecsIeB paboThl 0€3 OTITyCKa B TEUCHUE TOa:
npu oTnycke B 24 pab. nusa M =11,2 mecsua, 5-1HeBHas HEIEs;
npu oTirycke B 48 pab. nueit M=10,4 mecsiia, 6-1HEBHAS HECIS,
F, — nedcTBUTENBHBIA ron0BOM (DOHA pabovero BPEMEHH HAy4HO-
TEXHUYECKOT0 IIepCcoHaa, pao. JH.
Pacuér Gananca paboyero BpeMeHH HAy4YHOT'O PYKOBOJUTEINS UCCIIEI0BAHMUS

¥ UCTIOJIHUTEIS TIpesicTaBiieH B Tabmwmma 6.14.

Tabnuma 6.14. bananc pabodero BpeMeHH.

I[Toka3aTenu paboyero BpeMeHH Pykososurens Marucrpant
KanengapHoe uncio aHei 365 365
KonuyecTBo HEpabounx qHein 99 99
- BBIXOJIHBIC JTHU

14 14
- Mpa3JHUYHBIC JTHU
IT
oTepu pabouyero BpeMeHH o4 o4
- OTITYCK 14 14
- HEBBIXOIBI 110 0OIE3HU
I"omoBoit honx pabouero BpeMeHH 212 212

MecsiuHbli TOTKHOCTHOM OKJIa/l paOOTHUKA OMPENEIIeTCs U3 BhIPAKCHUS:

3u=3¢" (Knp + Kﬂ) * Kp, pyO,

rie 3 — 0a30BbIi OKIIAl, PyO.;

Kyp — NPEMUABHBIA Koopduient (onpenensercs [lonoxennem 06
oruiaTe Tpynaa);

K, — KO>()(HLIUEHT J0IIaT U Hal0aBOK;

K, — pailOHHbINH Koo duirent, paBubii 1.3 (s Tomcka).

[Ipu pacuére 3apaboTHOM TUIATBI 3aJE€WCTBOBAHHBIX CIELUAIUCTOB
YUYUTHIBAJIUCh UX MECSIYHBIE OKJIA]bI COTJIACHO 3aHUMAEMbIM JOJI)KHOCTSAM, KOTOPBIE
PacCUYUTHIBAIUCH 11O HOpMyJIE:

3w = 36 " Kp, pYO.

Oxuan npodeccopa, CorIacHO OOIMM UCTOYHHUKAM, COCTaBIISET 0K0JI0 61296
py6. Tak kak pykoBOAUTEIh B JaHHOW pabote 3azieicTBoBaH Ha (.5 cTaBKU, TO
oknax Oymer coctBamaTh 30648 py6. YuuThiBas, 4TO MaruCTPaHT SIBISETCS
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COTPYAHUKOM KOMIIaHWH, JJIA pacyéTa MPUHUMAEM €ro OCHOBHYIO 3apaOOTHYIO
iary.

Ta6muma 6.15. Pacuér ocHOBHO# 3apabOTHOM TIIATHI.

3 3 3 T 3
’ K K K M: AH p: OCH:
Hcnomaurens py6. p A p py6 pyo. pab. JTH. pyo.
PyxoBomurens | 30 648 1 0.02 1.3 40 639 2032 212 430 784
MarwucTtpasr,
BEAYIIHN 79 870 - - 1.3 103831 | 5192 212 |1100 704
WH)XEHEp

[Ipu pacué€re NOMOTHUTENBHON 3apabOTHOM IMJIaThl IEPCOHAA YUUTHIBAECTCS
CyMMa BBIIUIAT COTJIACHO JEHCTBYIOUIETO 3aKOHOJATENhCTBa (OIUIaTa OTITYCKOB,
OIIaTa BPEMEHH, CBA3aHHOTO C BBINIOJHEHUEM FOCYJapCTBEHHBIX M O0IIECTBEHHBIX
00513aHHOCTEH; TOTIOTHUTEIILHOE BO3HATPAKICHUE 32 BBICIYTY JICT H T.IL.).

Takum o0pa3zom, mnpu yu€re YyKa3aHHBIX I[IOKa3aTenel s pacuéra
JIOTIOJTHUTENbHON 3apaborHoii tuiatel (Tabnuma 6.16) e€ pasmep ompenenéH B
konnuectBe 12% oT 0OCHOBHO# 3apabOTHOM TUIATHI:

Bron = 3ocu " 12%, pyo.

Tabnuma 6.16. 3apaborHas mnata ucnomauteneit HTU.

3apaGoTHas riata PyxoBonurens Maructpant
OcHoBHas 3apIuiaTa 430 784 1100 704
JlonoJHHUTENbHAS 3apIiiaTa 43078 110 070
Hroro o cratee Csy 473 862 1210774

Cmamovsa «Omuyucienus Ha COYUAlbHble HYHCObL» BKIIOYAET B CeOs

OTUHMCIIEHUS BO BHEOIOKETHBIE (POH/IBI M pACCUMTHIBAETCS MO (popmyIie:
CBHe6 = Kgnes - (30CH + 3;[011)9 py6,

I1€  Kgyeg — KOIPPUIMEHT OTUMCIEHUS Ha yIUlaTy BO BHEOIOKETHBIE

boHIBI.

Koaddunuent otumcnenuit onpenensercs B coorBeTcTBUuu ¢ ®3 PO or
24.07.2009 No212-®3. CoriacHO JaHHOMY 3aKOHY pa3Mep CTPaxOBbIX B3HOCOB
ycTaHaBnuBaercs B koyimuectBe 30%, cienoBaTeNnbHO 3aTpaThl O JAHHOM CTaThe
COCTABSIT:

Cpues = 0.3-(473862 + 1210774) = 505391 py6.

Cmamovs «Hayunvie u npou3geoocmeennbvle KOMaHOuposkuy. B ykazaHHYIO
CTaThIO BKIIFOUAOTCA PACXOJIbl HA KOMaHIUPOBKHU CHELUATUCTOB JJISI BHIITOTHEHUS
KOHKPETHBIX 3aja4 M0 JaHHOU pa3paboTtke. x pazMep yctaHoBieH B pazmepe 10%
OT CYMMBbI OCHOBHOM U JIOTIOJTHUTEJILHON 3apa0OTHOM TUIaThl IEPCOHAA.

Takum 06pa3om, 3aTpaThl HA HAYYHbIE U MPOU3BOICTBEHHBIE KOMaHIUPOBKHU
coctaBisaroT 50185 pyo.

Cmamowsa «Haknaousie pacxoowr». Pacuér HakIaIHbIX pacXo10B MPOU3BEIAEH
no cieaymoieit hopmyie:

CHaKJI = Kyakn * (300—1 + 3,qon)a py6-
Cpaxn = 0.8-(473862 + 1210774) = 1347709 pyo.

TH€  Kyaxn; — KOIDPUIMEHT HaKIaaHBIX pacxo10B paBHbIi 0.8.
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Takum oOGpazoM, 3arpatrhl npoekta cocrabisieT 30 753 834 py6. (Tabnuma
6.17)
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Tabnuma 6.17. 3aTpaThl HAYYHO-UCCIIENOBATEIHLCKOU PAOOTHI.
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6.4.1 Opranu3anuoHHAas CTPYKTypa MPOEKTa

JlanHOMYy wWccreoBaHWIO HauOoliee OJM3KOW  SIBISIETCS  MPOEKMHAS
opranuzaimonHas crpykrypa (Pucynok 6.2).

[Ipencrasurens || PyxosoauT &1 Mpeacrasurenu
22KA34MKA (KIIHEHT) || npoexTa NOAPANYHKA
) ]
«Konanma» npoexTa,
odeqreunBaOLAL
KOOpMHAEO pabor
MO NPOSKTY
SKCwTy-
[ [ - [ I | aTamig
3anmsicen || T30 || [Ipoext Konrpaxr Peamizauus
” Hem Koaxypc (topru) 3asepuieHue

Pucynoxk 6.2. IIpoekTHas CTpyKTypa pabOTHhl.

6.4.2 Ilnan ynpaBiieHHs KOMMYHUKAIUSIMU TPOEKTA.

[Tnan ynpaBiaeHUsI KOMMYHHUKAITUSIMHU OTpa)kaeT TPEOOBAHUS K B3aMOCBSI3SIM
CO CTOPOHBI KXKIOTO U3 y4acTHUKOB IpoekTa (Tabnmima 6.18).

Tabnuua 6.18. [lnan ynpaBieHus: KOMMYHUKAIIUSIMH.

Kaxkast Kro Komy Korna
nH(pOpMaUs nepeaacT nepeaacTcs nepeacT
nepeaacTcs HH(OPMAIHIO uHpOpMaLys MH(OpMALHIO
ExenenensHO
Craryc mpoekTa Ucnonnutens 3aKa3unKy A
(OHEIENTbHHUK )

OO6meH nndopmarmei o

ExemecsuHo (KoHeI|
TCKYIIEM COCTOSTHUUN Hcnonaurens 3aKa3‘II/IKy

Mecsia
MPOEKTA )
JloKyMeHTBI U He no3:xe cpokoB
Hcnonaurens 3aka3unKy
UHOpPMALIKS IO TIPOCKTY rpaMKOB H K. TOYEK
He no3zxe mus
O BEBINOJIHEHUH PykoBogutento,
. Hcnonaurens KOHTPOJIBHOTO COOBITHS
KOHTPOJIBHON TOYKH 3aKa3unKy

110 IJIaHYy YOpaBJICHUS

6.4.3 PeecTp pUCKOB MpOEKTAa.

WNnentudummupoBaHHble PUCKKA TMPOEKTa BKIIOYAIOT B Ce0S BO3MOXKHBIC
COOBITHSI, KOTOPHIE MOTYT BO3HHUKHYTH B XOJI€ BBITIOJHEHHS MUCCIEAOBAHUA U, KaK
CIICJICTBHE, BBI3BATh HEXKEIIATEIbHBIA WTOT, KOTOPBIA TOBIEYET 3a COOOM
HexenaresnbHble () (HEKTHL

Nudopmarus mo BeposSTHBIM prUCKaM cBeneHa B Tabmmia 6.109.
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Tabnuma 6.19. Peectp puckos.

Crioco0sI
BeposatHocTts | BausiHue | YpoBeHb CMSIEUCHIS Ycnosus
Puck HACTYIUICHHS | pHCKa pucka HACTYTIICHUS
pHUCKa
Herounocth
N IIposenenue Henocrarounas
MeToa 2 ) Huzkuit
3aBEpOK KBaJU(UKALUS
aHanmsa
[TorpemHocTe . I1 Yyér
OTPEIRoC 2 5 Huszkuit epecet, HeBHumarenbHOCTH
pacuéroB IpOBEpKa
OtcyTcTBHE
OtcyTtcTBHE
UHTEpeca K N [IpuBneyenue
2 5 Huzkuit . pe3ynbTaToB
pe3ynbTaTtam MPEeANPUATHIA.
UCCIIEIOBaHUS
UCCIIEIOBaHHS
6.5 Onpenenenne pecypcHoii (pecypcocOeperaroineii), GpuHAHCOBOI,

OI05KeTHOM, COUMATBHON U IKOHOMHYECKOH I eKTUBHOCTH.

6.5.1 Omenka abcomOTHON YPPEKTUBHOCTH UCCIETOBAHUSI.

JI714 OLIEHKY MHBECTUIIMOHHON M KOMMEPUYECKOU NEATEIILHOCTH IIPEAITPUATHS
HEOOXOJAMMO TMPOU3BECTU OLEHKY JIEHEKHBIX IMOTOKOB. ['JlaBHasi 0COOEHHOCTH
MIPUHIIUIIA JEHEKHBIX MOTOKOB — €ro MPOTHO3UPOBAHUE IIPU KPATKO-, CPEIHE-, U
JOJITOCPOYHOM TJIaHUpOBaHUM. CregoBaTeNbHO, B IMPUMEHSEMOM IOAXOJE K
aHanu3y 3(pPEeKTUBHOCTU UCCIIEIOBAHUS YUUTHIBAIOTCS (PAKTOPHI BPEMEHU U PUCKA.
Jlist onieHKH oO01elt SKOHOMUYECKOU 3(HDPEKTUBHOCTH UCIIONB3YIOTCS CIECIYIONINE
OCHOBHBIE TTOKA3aTENU:

— gucTas Tekymas crouMocts (NPV);

— unjexc goxoaHoctu (PI);

— BHYTpeHHsIs1 ctaBka oxoqHocTu (IRR);
— cpok okymnaemoctu (DPP).

Yucmaa mexkywasa cmoumocms (NPV) — 3T0 mokaszareslb SKOHOMHUYECKOM
s¢dexTuBHOCTH HccnenoBaHusl. B ocHOBe ero pacyéra JeXUT AUCKOHTHPOBAHUE
0’KHMJIAEMBIX JICHE)KHBIX TOTOKOB C TCUEHUEM BPEMEHH.

Pacuér NPV ocymectisercs no cineayromieid popmysie:

NPV = Sy s = o, by,
YAIl,,— uwucteie
NEATENIbHOCTH;
Iy — pa3oBble HHBECTULIUH, OCYLIECTBIISIEMbIE B HYJIEBOM T'OAY;
t — Homep miara pacuéra (t=0,1,2 ... n);
N — TOPU30HT PacueTra;
[ — CTaBKa JAMCKOHTHUPOBAHUS (KE€IaeMblii YPOBEHb JOXOIHOCTH
UHBECTUPYEMBIX CPEJICTB).

[Ipu pacuére peHTAOETbHOCTH HCCIENIOBAaHMUS CTaBKa JAUCKOHTHUPOBAHMUS
npuHara 20%. IIpu 3ToM, BbIpyUYKa OT peain3allluy ONpeAesieHa ¢ YYETOM OLEHKHU
OCTaTOYHBIX  3alacoB  TEXHOJOTMYECKOM  E€IMHMIIBI,  MPEArnoiaaraeMoro
KO3 uIMeHTa JOU3BICUEHUS METalsla M LEHbl MeTaiia Ha pbiHKe. CoriacHo
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pe3yJibTaTaM MOAEIUPOBAHUS MOJHOE JOU3BIECUYECHUE METAIIIA TPOUCXOIUT CITYCTS
3-4 roga paboOTHI, CyMMapHOE JOU3BICUYEHHUE C YUETOM KOIPPHUIIMEHTa COCTABUT
nopsiaka 200 TOHH., 3a LIEHY Ha METaul NpPUHITA CPEIHEB3BELICHHAs IIEHA 3a
nocieauuii rog — 40$/pyHr.

Ta6muma 6.20. Pacuér uncToit Tekymieid CTOMMOCTH T10 TIPOCKTY B LIEJIOM.

I'on peanuzaruu (mar pacuéra)

En. nzm. Hroro

Ilokazartens 0 1 2 3 4
Bripyuka TeIC. py6. | 1411200 | 0 | 352800 | 352800 | 352800 | 352800
HMuBecTHmH 1 Toic. py6. | -30754 | -30754 | 0 0 0 0
peHHBeCTI/IHI/II/I
OneparmoHHbIe
satpatot (40%) ThIC. py6. | 564480 | 0 | 141120 | 141120 | 141120 | 141120
Hanoroobnaraemas TeIC. py6. | 846720 | O | 211680 | 211680 | 211680 | 211680
PUOBLITH
Hastoru (20%) Toic. py6. | 169344 | 0 | 42336 | 42336 | 42336 | 42336
Yucras npuObLTH ThIC. py0. | 677376 0 169344 | 169344 | 169344 | 169344
‘IHCTBIH ACHOKHEIR ThIC. py6. | 677376 | O | 169344 | 169344 | 169344 | 169344

MTOTOK
Koadduument
JIUCKOHTUPOBAHUS
YucTeii
JTUCKOHTUPOBAHHBIH ThIC. py0. | 438387 0 141120 | 117600 | 98000 | 81667
JICHE)KHBIN MOTOK
YucTeii
JIUCKOHTUPOBAaHHBIN
JICHE)KHBIN TOTOK C
HapacTaIOIHM UTOTOM

CornacHo pesynpraram pacuéra 3HaueHue NPV 3a 4 roga cocrasisier 407
633 Tbic. py0. DTO TOBOPUT O XOpOIIEH 3KOHOMHYECKOW 3(PHEKTUBHOCTH
IpUMEHEHUS MIpeAsiaraeMoil METOUKN Ha MTPaKTHUKE.

HUnoexc ooxoonocmu (PI) — moxazarenb 3(()EKTUBHOCTH WHBECTHUIIUN.
O pexTUBHOCTD WHBECTULIUN onpeensieTcs nyTém OTHOUIEHUS
JUCKOHTUPOBAHHBIX JCHEKHBIX MOTOKOB K pa3Mepy M3HAYaJbHBIX KAIIUTAJIBHBIX
BJIOKEHUH, HEOOXOAUMBIX JUIsl OCYIIECTBIEHUs MNpoekTa. MHAeKc M0XOIHOCTH
noka3biBaeT F3(P(HEKTUBHOCTD BIOKEHUI B JAHHBIA MPOEKT (T.€. KAKOE KOJIMYECTBO

JI0X0J1a BO3MOKHO ITOJIYYHTh C OJTHOT'O BJIOKEHHOT'O pyOIs):
YOI,
Pl =10 ——— /.
t=1 (1+l)t / 0
Cornacuo tadomune 6.20, 3Hauenue nmokasareist Pl cocraBur:

pr = 238387 _ 14351,
30754

CJIEIOBATENbHO, IIpeiaraeMas MeToJuKa SKOHOMUYECKU 3PPEKTUBHA.

Buympenusa cmaska ooxoonocmu (IRR) — 3TO cTaBKa, NHpU KOTOPOH
JTMCKOHTHPOBAHHBIN JIEHEXKHBINA MOTOK 00paIiaeTcsi B HyJIb.

Paznocts nokasarens IRR v craBku n1UCKOHTHpPOBaHUS MO3BOJISIET CYAUTH O
3amace AKOHOMHUYECKON MPOYHOCTU MPOEKTa, MOITOMY, UeM OJiMKe 3HaYeHHUE

1.0 0.8 0.7 0.6 0.5

ThIC. pYO. -30754 | 110366 | 227966 | 325966 | 407633
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BHYTpCHHeﬁ CTaBKM OOXOJHOCTHU K CTAaBKC JHUCKOHTHUPOBAHUS, TCM OOIBIINHI pHUCK

IMPONU3BCACHUA BJIOKCHHUH B JaHHOC NCCICA0OBAaHUC.

Mexny unctoi Tekyiien ctouMoctbio (NPV) u ctaBkoii JUCKOHTHUPOBAHUS
(1) cymecTByeT oOpaTHast 3aBUCUMOCTb.

Ta6muma 6.21. 3aBucumocts NPV 0T cTaBKH AUCKOHTHPOBAHUSI.

Crapka ['ox peasin3anuu IpoeKTa NPV,
JMCKOHTUPOBAHHS 1 2 3 4 ThIC. PYO.
Koaddurment auckoHTUpOBaHUS
0.1 1 0.91 0.83 0.75 0.68
0.2 1 0.83 0.69 0.58 0.48
0.3 1 0.77 0.59 0.46 0.35
0.4 1 0.71 0.51 0.36 0.26
0.5 1 0.67 0.44 0.30 0.20
0.6 1 0.63 0.39 0.24 0.15
0.7 1 0.59 0.35 0.20 0.12
0.8 1 0.56 0.31 0.17 0.10
0.9 1 0.53 0.28 0.15 0.08
1 1 0.50 0.25 0.13 0.06
JIMCKOHTHPOBAHHBIN JICHSKHBIN MOTOK, ThIC. PYyO.
0.1 -30754 153949 139954 127231 115664 506044
0.2 -30754 141120 117600 98000 81667 407633
0.3 -30754 130265 100204 77080 59292 336086
0.4 -30754 120960 86400 61714 44082 282402
0.5 -30754 112896 75264 50176 33451 241033
0.6 -30754 105840 66150 41344 25840 208420
0.7 -30754 99614 58597 34469 20276 182201
0.8 -30754 94080 52267 29037 16132 160762
0.9 -30754 89128 46910 24689 12994 142968
1 -30754 84672 42336 21168 10584 128006
600000
500000
400000
€,
& 300000
2
< 200000
o
pd
100000
0
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— N MO T IO © ™~ 0 OO O 4 N M < 1D © ™~ 0 OO0 O 14 N M I W

NPV, TbIC. pyo.

CraBka IMCKOHTpOBaHUs, %

Jlorapudmuueckas (NPV, TbIC. pyo.)

Pucynok 6.3. 3aBucumocts NPV ot craBku auckontupoBanus (IRR).
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Takum 006pa3oM, MPOBEIEHHBIC PACUETHI TOKA3bIBAET, UTO YEM BBIIIIE CTaBKa
JUCKOHTUPOBAHUA, TEM HUKE YUCTas TEKyllas CTOUMOCTb. [[porHo3Hoe 3HaueHue,
npu koTopoM NPV =0, 1 ecTb «BHYTpEHHSISI CTaBKa JJOXOJHOCTH.

DKCTpanoaupoBaB JaHHbIN rpaduk, moxyyuM, uto IRR =~ 213% > 1, mpoekr
s dexTrBeH. 3anac NpoOYHOCTH MpoekTa cocTasiseT 193 %.

JIMCKOHTUPOBaHHBIN CpoK oOkymaemocTH. Kak yke ObUIO OMMCaHO BBIIIE,
MOKa3aTellb MPOCTOr0 CPOKa OKYMAaEMOCTH BJIOKEHH HWTHOPHUPYET pa3HYIO
[IEHHOCTh JICHET BO BPEMEHHU.

JINCKOHTUPOBAHHBIA K€ CPOK OKYNAaeMOCTH IPpU NPUHATOW CTaBKE
JMCKOHTUPOBAHUS JICHE)KHBIX CPEJCTB YCTpaHseT AaHHBIM HemoctaTok. [lon
JJAHHBIM CPOKOM TMOApPa3yMEBAaeTCsl BpeMs, 32 KOTOPOE BIIOKEHHBIC JICHEKHbIC
CpelcTBa COBEpILIAIOT 000POT.

Haunbonee npuemieMbIM METOJIOM YCTAaHOBJICHUS TUCKOHTUPOBAHHOI'O CPOKA
OKYIIaeMOCTH  SABJISIETCA PAacdy€T KyMYJISTHUBHOTO (HApacTAalOIIUM HTOI'OM)
neHexxHoro noroka (Tabmuua 6.22).

Tabnuua 6.22. JIuCKOHTUPOBAHHBII CPOK OKYIIa€MOCTH.

["on peanuzanuu (war pacuéra)

TMokaszaTens En. usm. | HUtoro 0 1 2 3 4
Bripyuka ThIC. py0. | 1411200 0 352800 | 352800 | 352800 | 352800
YucTelit

JUCKOHTUPOBAHHBIM | ThIC. py0. | 438387 0 141120 | 117600 | 98000 | 81667
JCHCEXKHBIN ITI0OTOK
Yucteri
JAUCKOHTUPOBAHHBIN
JCHEXKHBIU IIOTOK C
HapacTarOIMM UTOIOM

DPP ek JIeT 0.22
CoyuanvHasn 3¢hghekmusHocms HaAyyHO20 NPOEKmMAa YUUTHIBAET COIUAIBHO-
SKOHOMMYECKHUE MTOCIEACTBUS OT BHEAPEHUS JAHHOTO UCCIEA0BAHUS JIJIsl O0IIeCcTBa
WA K€ OTHECIbHBIX KaTeropuyd TpyIIl JIHL. IIpu oueHke counanbHOU
3¢ ()EeKTUBHOCTH AOKHBI OBITh PACCMOTPEHBI, TaK HA3bIBAEMbIC, «BHEIITHHE)
pE3YyJIbTATBl B CMEXHBIX CEKTOPAaX S3KOHOMHUKH: COLIMAJIbHBIC, SKOJOTUYECKHE U
npoune HeakoHoMuueckue 3¢ dexTo (Tadmuia 6.23).

THIC. PYO. -30754 | 110366 | 227966 | 325966 | 407633

Ta6muma 6.23. Kpurepuu cornpanbHon 3PPEeKTUBHOCTH.
A0 MOCJIE

HeBpicokast TOUHOCTH BBINIOTHEHUS TOJ00HOH | IlomyyeHHe TOUHBIX pe3ybTaTOB U OLEHKH
paboTsl CTENIEHH OTPaOOTKH SIYEUKH

B03MOKHOCTH MPOrHO3UPOBATH
JaJIbHEHIITy 10 TPopabOTKy eIMHUIIBI Ha
MOCJICAYIOIINE IEPUOIbI

OTcyTCcTBHE KOHTPOIIS 32 MPOLIECCOM pabOThI
TEXHOJTOTHYECKON €MHHUIIBI

6.5.2 Ouenka cpaBHUTENBHON 3(HPEKTUBHOCTH UCCIIETOBAHMUS.

B ocHoBe onpeaenenus 3pPeKTUBHOCTH HAYUYHOU pa3pabOTKH JIEKUT pacuéT
UHTErpajpHoro nokasarens s¢dextuBHocTu. OH ONpeAenseTcss Ha OCHOBE JBYX
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BEJIMYMH. WHTErpPAJIbHBIA  TOKa3aTelb  (UHAHCOBOM  A((PEKTUBHOCTH U
MHTETpaJIbHBIN MT0Ka3aTesb pecypcodPPeKTUBHOCTH.

@OUHAHCOBBIM MOKa3aTenb 3PPEKTUBHOCTH pPa3padOTKH PACCUUTHIBACTCS
UCXO/s U3 COMOCTaBIIEHUS OI0/IKETOB 3aTpaT HETIOCPEICTBEHHO caMOoi pa3paboTKu
u e€ ananoros. [Ipu pacuére 3a 6a3y NpUHUMAETCs MAaKCUMAJIbHBIA UHTErPAIbHbBIN
noka3areilb PruHaHCOBOM 3((EKTUBHOCTH, H OTHOCHTEIIHFHO HETO PACCUNTHIBAIOTCS
NIOKAa3aTeln JUIsl KaXI0r0 U3 BApUAHTOB:

Ich.i —
(1)I/IHp CDmax

rae: CDpi — CTOMMOCTb 1-T'O BapUaHTa UCIIOJHEHUS;

Dpi

®,ax — MakcuManbHasi CTOMMOCTb  HWCIIOJIHEHHS  HAy4yHO-
UCCIIEIOBATENIbCKOTO MPOEKTA (B T.4Y. AHAJIOTH).

B wurore, paccuMtaHHas BeJIMYMHA MPEACTABISIET COOO0W KO3 UIMEHT
YBEIMYCHUS MM YMEHBIIICHHS OFO/DKETa 3aTpar I-Toil pa3pabOTKU B CPAaBHEHHU C
0a30BOH.

WNHuTerpanbHblil MoKazaTesb pecypcorhHEeKTUBHOCTU MPOEKTA U €T0 aHATIOTOB
OIICHUBACTCS T10 CICAYIONICH dhopmyIie:

Ipi = a; - by,
re: a; - BeCOBOM KOA((ULMEHT 1-T0 BapUaHTa UCIIOJHEHHS pa3padOTKu;
b; — OanbHas OIICHKAa 1-T0 BapuaHTa UCIIOJIHEHUS pa3paboOTKH,
YCTaHABIMBAETCA OJKCHEPTHBIM IMyTeM MO BBIOPAHHOM IIKaje

OIICHUBAHUHI.
Pacuyér wHTEerpasibHOrO MOKaszarenas pecypcodhHEKTHBHOCTH TMPHUBEIACH B
dopme Tadmuiel (Tadmwima 6.24).

Tabnmuna 6.24. CpaBHUTENbHAs OICHKA XapaKTEPUCTHUK BapHUAHTOB
VCITOJTHCHHUSI TIPOEKTA.

1O Becosoid Texkymmii | Ananor
kod(urmeHT
Kputepuu MPOEKT 1
napamerpa

1. CnocoOcTBYET pOCTY MPOU3BOAUTEILHOCTH 0.20 5 3
TpyJa MOJIb30BaTENS '
2. Y100CTBO B KCIUTyaTaluu (COOTBETCTBYET

. 0.15 5 3
TpeOOBaHUsIM MOTpeOUTENEH)
3. IToMeX0yCTOWIHBOCTb 0.15 5 3
4. DHeprocOepekeHne 0.15 4 4
5. HagexxHocTh 0.15 5 3
6. MarepuaioeMKOCTh 0.20 4 4
Hroro 1 28 23

IZ=5-020+5:0.15+5-0.15+4-0.15+ 5-0.15 + 4 - 0.20 = 4.65.
}=3-020+3-015+3-0.15+4-0.15+3-0.15 + 4-0.20 = 3.35.

Pacuér unTerpansuro mnokaszaress 3QpPEeKTUBHOCTH aHAIOTOB Pa3pabOTKH U
HETMOCPEACTBEHHO CaMOW pa3pabOTKH MPOW3BOJIUTCS HAa OCHOBE IMOACYUTAHHOTO
WHTETPATLHOTO TIOKa3arenss pecypcodPPeKkTHBHOCTH W paHHEE OIMHUCAHHOTO
WHTETPAIbHOTO (PMHAHCOBOTO TIOKA3aTEIIS:

64



Ip :ﬁ'la :&
guup = 777 Townp = T3

B utore, cpaBHEeHNE MHTETPATBHBIX MOKA3aTECH HACTOSAIIETO UCCIIETOBAHUS
C aHAJIOTaMU U OTPEEIsieT CPaBHUTEIBHYIO 3(h(PEeKTUBHOCTH pa3pabOTKH:

id
3 = bup
cp ™ ja .
unp
rae: [ gHHp — UHTErpajbHbINA MMOKA3aTENb pa3padOTKu;

[§p — MHTETPANBHBIA TEXHUKO-OKOHOMHUYECKUH TIOKA3ATENb aHATIOTA.

CpaBautenbHas 3QQPEKTUBHOCTh pa3pabOTKU MO CPABHEHHUIO C aHAJIOTaMu
npejcrasieHa B Tadauie Hioke (Tabmuia 6.25).

Tabnuna 6.25. CpaBuurenbHas 3¢ (HEKTUBHOCTH pa3pabOTKU

Ne [Tokazarenu Pa3pabotka Amnaor 1
/o
NuTterpanpapii hMHAHCOBBIN
1 P u 0.49 0.51
MOKa3aTeNb pa3padOTKH
MHTerpaibHbIil IOKa3aTelb
2 4.65 3.35
pecypcodhHeKTHBHOCTH pa3paboOTKH
HNurerpanbHblil mOKa3aTelb
3 P 9.49 6.57
3¢h(HEeKTHBHOCTH
4 CpaBnurenbHas 3PEKTHBHOCTD 14 10
BApPUAHTOB MCIIOJTHEHHUSI ’ )

BbIBOIBI: MpU CpaBHEHMM 3HAYEHUM Tokazarenedl 3(h(PEeKTUBHOCTH BUIHO,
YTO TpejjiaraeMasi METOJHMKa OLIEHKH OCTaTOYHBIX 3aracoB SBJsETCs Oosee
3¢ (PexTUBHOMN KaK B TEXHOJOTUYECKOM, TaK U B SKOHOMHYECKOM I1JIaHE.

[Ipu BBINOSHEHUHU PACUETOB OBLTU ONPEEIICHBI:

— yucTas Tekymas crouMocts, (NPV) paBnas 407 633 Teic. pyo.;
- nHJCeKC goxoaHoctu P1=14.3,

- IRR =193%,

- DPPnck = 0.22 rona.

Takum oOpazom Mbl uMeeM pecypcod(h(EKTUBHBIA TMPOEKT C BBICOKUM
3amacoM (pUHAHCOBOM MPOYHOCTH U OYEHb KOPOTKUM CPOKOM OKYITA€MOCTH.
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7 CouunajibHasi 0OTBETCTBEHHOCTH NPH pa3padoTke ypaHa.

Henpro paznena «ConuanbHas OTBETCTBEHHOCTBHY SIBIISIETCS OIpEICIICHUE
0€30MacHBIX YCIOBUH BEACHUS TPyAa C COOIOJICHUEM BCEX MPABOBBIX aCIIEKTOB, a
TAKXKE OLIEHKA BEPOSATHOTO BO3JAECHCTBHUS HA SKOJIOTHIO.

Jlns nocTrkeHus 0003HAYSHHOM 111 He00X0IUMO:

- OINPEJEIUTh PAaBOBbIE JOKYMEHTBI, PETYJINPYIOLIUE YCIOBUSA TPYAA;

— ONpeAeIuTh NOTEHLUAIbHbIE ONAcCHbIE U BpeOHbIE (PAKTOpBl MpHU
MPOBEJECHUU PAOOTHI;

- YCTAHOBUTH NOTEHIIMAIIBHOE BO3JIEHCTBHE HA SKOJOTUYECKYIO CPEAY;

— onpeaenuTs Hanbonee BeposiTHble YC M yCTaHOBUTH IJIaH JE€HCTBUMN
MIPU UX BOBHUKHOBEHUHU.

OOBEKTOM  HMCCIEIOBAHUS  SBISETCS  TEXHOJOTMYECKOM  OJIOK  Ha
MECTOPOXKICHUSIX POJIOBOTO THIIA, LEIb HCCIEAOBAHUS — OIPEACIUTh CTEICHb
BOBJICUEHUSI OPYJICHEHUS B IIPOIECC BBIIEIAYNBAHUS.

HccnenoBanust poBOASTCS B KaOWHETE 3a MEPCOHAILHBIM KOMIIBIOTEPOM.
Pa3zmepsl momeleHus: CocTaBisioT 3 X 5 M.

UccnenoBanusi mpoBOAATCA HA MECTOPOKICHUSX POJUIOBOTO THIIA C UETBIO
OIPEICIICHUSI BO3MOXHOCTH MPUMEHECHUS CPEACTB TPEXMEPHOIO MOJECIUPOBAHUSA
JUISL OIIEHKM KauecTBa OTPaOOTKH TEXHOJOTUYECKON EIMHUIIBI, T.€. MPOIYKTOM
peanu3anuu sBISIETCS METOJIUKA.

7.1 IlpaBoBble ¥ OpPraHU3allMOHHbIE BOMPOCHI  OOecnevYeHHs
0e30IaCHOCTH NPH IKCIJIyaTalluH.

OCHOBHBIM yCJIOBHEM 0€30MacHOr0 BEJIEHUS HCCIEIOBATEIbCKUX padoT
SIBJISIETCA 00s3aTEIbHOE BBIOJIHEHUE TPEOOBAHUHN CIEYIONIUX JOKYMEHTOB:

- Tpynosoii konekc PecniyOnuku Kazaxcran ot 23 Hosi0ps 2015 roma Ne
414 -V 3PK;

— CIl «CaHuTapHO-3NIHJAEMHUOJIOTUYECKHE TPEOOBaHUS K YCIOBUSAM
paboTbl C MCTOYHHMKAMHU (U3MYECKUX (PAKTOPOB, OKa3bIBAIOLIUX
BO3JICHICTBHE HA YEIOBEKA».

VYpoBHU 11ymMa, BHOpaIlui U OCBEUIEHHOCTH Ha pabO4YMX MECTax JOJKHBI
COOTBETCTBOBATh CYIIECTBYIONMINM CaHUTApHBIM MpaBuiaM u CHullam.

['ocynapcTBeHHBIN KOHTPOIIH 32 COOTIOIEHUEM TPYI0BOTO 3aKOHOAATEILCTBA
Pecriybnukn KazaxcraH oOCyIIECTBIISIETCS PETHOHATBHOW WHCIEKIMEH OXpaHBbI
TpyZa.

PykoBoguTens opraHmzanuyd M €ro 3aMeCTUTENb OPTraHu3YIOT paboTy o
0€30MacHOCTH M OXpaHe TpyAa B OpraHu3aluu, 0OeCIeYuBalOT TpedyeMble
CAaHWUTApPHO-TUTHCHUYECKUE YCJIOBHS Tpyaa W OblTa pabOTAOMMX, MPABHIBHOE
UCTIOJIb30BaHNE MATEPUANBHBIX U JACHEKHBIX CPEJCTB, BBIACIAEMbIX Ha 3TH IIEJH,
HECYT OTBETCTBEHHOCTH 3a COOJIOJICHHE 3aKOHOJATENbCTBA O TPYAE U COCTOSHUE
BBITIOJIHEHUSI TPeOOBAaHUM MO 0€30MaCHOCTH M OXpaHe TPy/a, MPOU3BOJCTBEHHOMN
CaHUTaPHH.
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JUist kaxnoro Buja pabOThl AOJHKHA OBITh COCTaBJIEHa WHCTPYKIUS IO
paBujIaM TEXHUYECKON IKCILTyaTallii U 0€30MacCHBIM METO/IaM TPy/a.

Bce paGoTbl 4OMKHBI TPOBOJIUTHCS HAa UCIIPABHOM 000PYIOBaHUU.

B cimyyae BO3HMKHOBEHHSI aBapUMHBIX CUTyalUd M HETATUBHBIX SIBICHUM,
OKa3bIBAIOIIMX  OTPUIIATENIbHOE BIUSHUE Ha PEXUM  pa3padaThIBAEMOTO
MECTOPOXKACHUS, XUMHUYECKHH COCTaB MJIM CAHUTapPHO-0AKTEPUOIOTHYECKOE
COCTOSIHUE €ro BOJ, SKCIUTyaTHPYIOLas OpraHu3alus J0JKHA HUHPOPMHUPOBAThH
Opranbl II0 TOCYAApPCTBEHHOMY HaJ30py 3@ YpPE3BbIYAWHBIMU CHTYaLMSIMU,
0e30MacHbIM BeJACHUEM padOT B IMPOMBILIUIEHHOCTH U TOPHOMY HaA30py, OpTraHbl
roCyJ1apCTBEHHOTO CAHUTAPHO-3MIUIEMHOJIOTHYECKOTO Ha30pa U OpraHbl SKOJIOTUH
Y IIPUPOJIHBIX PECYPCOB.

[Ipu  skcrutyatanuu  3JIEKTpOOOOPYJIOBaHUS  JOJKHBI — BBIMOJHATHCA
TpeboBanust  «lIpaBun  TEXHHYECKOM  SKCIUIyaTalMd  3JEKTPOYCTAHOBOK
notpedbuteneit u IlpaBuina TexHUKH O€30MACHOCTH TMpPH  SKCILTyaTaluu
AIEKTPOYCTAaHOBOK MOTPEOUTENEIN.

7.2 Tlpou3sBoacTBeHHas1 0€30MACHOCTDH MPH IKCILIYyaTAIUM.

OcHoBa NPOW3BOJCTBEHHOW O€30MaCHOCTH 3aKJIIOYAaeTCs B MPABUIBHOU
opranuzanuu pabouero mecra. B cBoro ouepenb, NMpaBUIBLHOCTh OpraHU3aLUU
pabouero mMecta OCHOBaHa Ha O€30MaCHOM U PaIlMOHAIILHOM BEICHUH TPYAOBOTO
npotecca, 3(p(HEeKTUBHOM UCIOJIB30BAaHUU MIPEIMETOB U OPYAUI Tpyaa.

C oroil menpto paboToAaTenb MNPOBOAUT PETryJSIPHO U CBOEBPEMEHHO
aTTeCTalMil0 pabOYuX MECT JJIS BBISBICHHS OMACHBIX M BPEIHBIX (DAKTOPOB.
JlaHHBI aHaM3 MO3BOJSIET OMPEACIIUTh MEPEUYCHb HEOOXOAUMBIX MEpPOIPHUATHIM,
KOTOPbIE MO3BOJIAT YJIYUIIUTh YCIOBUS TpyJa U MPOJOJIKATh UX MOJIEPKUBATh Ha
3aJIaHHOM ypPOBHE.

Jist  sTtoro pabouee MeECTO COTPYJAHMKAa JOHKHO COOTBETCTBOBATH
CJHEAYIOIIUM TPEOOBAHUSM:

— KOPpEKTHas IJIaHUPOBKA pabodvero MecTa;

— 00€CIIEUeHHOCTD HEOOXOIUMBIMU MPHUCIIOCOOICHUSIMU 51
UHCTPYMECHTAMH,

— HaJIMYMe CTICIIMATU3UPOBAHHBIX MECT JIJIsl XPaHCHHSI HHCTPYMEHTOB,;

— MECTO JIOJDKHO OBITH OCBEIICHO, MPOBETPUBAEMO M DJICKTPUYCCKH
Oe3011acHo.

OCHOBHBIMU 3JIEMEHTAaMH, COTJIaCHO cleuu(puKe MPOBOJAUMBIX pPaboT,
SBIISIIOTCS ~ CTCIMATM3UPOBAHHBIA ~ KOMITBIOTEPHBIA ~ CTOJX W KpEcTo.
[IpenmyniecTBEHHO paOOTHUK MPOU3BOAUT omnepanuu cujs. lannas pabouas mosa
BBI3BIBACT MUHUMAJIHHOE YTOMIJICHHE CIICIIHAIINCTA.

B nporiecce uccinenoBanus He0OX0AMMO MepepadoTaTh O0IBIIIOE KOJTUYECTBO
TEXHUYECKON MHGOPMAIIUK U IPUHUMATh OTBETCTBEHHBIE TEXHUUYECKHUE PEIICHHUS.

[Tpu BBIOTHEHUH UCCIIEIOBAHUS CIICITUAIMCTHI TIOJIBEPTAOTCS BO3JICHCTBUIO
clenyromux GakTopoB:

- HEOO0CTAaTO4YHas1 OCBCIICHHOCTD pa60qel71 30HBbI,
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- HC6J’IaFOHpI/I$ITHBIC MCTCOPOJOIrM4YCCKHUEC YCIIOBUA CPCIbI,
- OIIACHOCTH ITOPAXKECHUS DJICKTPUYCCKUM TOKOM,
— CTaTUYCCKOC DJICKTPHUYCCTBO.

7.2.1 Pacy€T MCKYyCCTBEHHOT'O OCBEIICHUSI.

[Tomemenusi, rae MPOU3BOAATCS paldOThI, JIOJDKHBI OBITH O0OPY/IOBAaHbI
puOOpaMH UCKYCCTBEHHOT'O OCBEILICHHUS.

[lenp pacu€Ta CHUCTEMBI HCKYCCTBEHHOI'O OCBEIICHHS - OIPEIEICHUE
MUHHUMAJIBHO JIOCTaTOYHOTO KOJIMYECTBA JIaMIl OCBEIIEHHUS U UX TUIIA, IPU KOTOPOM
OCBEIICHHOCTh pabouero mecta OyJeT cooTBeTcTBOBaTh CTpouTenbHbiM Hopmam u
[IpaBunam.

OnpenenuM pacy€THYIO BBICOTY MO/IBECA CBETUIILHUKA!

hp = Hy + Regeca — hp.r[os.> M,
rae  H, — BpicoTa moTONKA, M;
R ¢geca — BPICOTA CBETA CBETUIILHUKA, M;
Ry nos. — BBICOTA pabOUEH MOBEPXHOCTH (CTOJIA) OT TOJIA, M.

CornacHo mapaMeTpaM KaOWHETa, OJYyYHMM BBICOTY TOTOJIKA paBHOU 3 M,
BBICOTA CBECA CBETUJIbHUKA ITpUHUMAaeETCsl paBHOM 0, BbicoTa ctosa — (0.8 M.

[Tonyunm hp =34+0—-08=22,Mm.

B rtabmumaxTabmwma 7.1 Tabmuma 7.2 TpuBEACHBI TEXHUYECKHE
XapaKTEPUCTUKU TTOMeIIeHUs U cBeTrwibHUKA [IJIBM ¢ namnamu tuna JIBP.

OO6m1as cxema CBETWJIBHUKOB MpeJIcTaBlIeHa Ha pucyHkePucyHok 7.1,

Tabnuua 7.1. XapakrepucThKa MOMEIICHUS.

[TapaMeTpsl IOMEIIECHHS Paspsn 3pur.
L, M B, M H, m howM pabor
5 3 3 2 IV, 0

Ta6numna 7.2. CBeropacnpenenenue cBetwibHuKa [IBJIM (¢ 2 namnamu Tumna
JIBP)

Cua cBera lo, K11 B HAIpaBJIEHHUH yTJia o
Tun cB-ka 0 3 15 25 135 |45 |55 |65 |75 |85 |90
[1BJIM 175 |175 |165 |148 130 |110 |70 |60 |30 |20 |0

68



Pucynok 7.1. CxemMa pacnosoxeHusl CBETUIBHUKOB, PACCTOSHUS IPUBEICHBI
B METpax.

Pacuér cucrembl OCBElIEHHMs HaMeyaeTcsi KOHTpOJbHas Touka A, nanee
HaXOJATCA MPOEKLHUH PACCTOSHUI OT MECT YCTAHOBKH CBETHIIBHUKOB U HAMEYEHHOMN
TOYKOM U PACCUUTHIBACTCS YIOJI MEX/y BBICOTOM MOTOJIKA U mpoekiueit (d):

tga = d/h,.
0.7

COOTBETCTBEHHO, U1l NEPBOr0 CBETWIBHUKA moyyuuM tga, = — = 0.32,

2.2
2.33
tga, = 57 = 1.06. TToayunum, COOTBETCTBEHHO, @ = 17°, a, = 47°, cos3a; =

0.86, cos3a, = 0.32.

ITo TabuIie BHIIIE HAIEM CHITy CBETA OT KaXKJ0I0 MCTOYHHKA:

I; = 165«kn,1; =110 kxa.

PaccuMThIBaEM OCBEIIEHHOCTH IOMELIEHUS OT KaXJOro HCTOYHHMKA
HCKYCCTBEHHOI'O CBETA OTJECIHHO OTHOCHTEIBHO 3aJaHHOM TOYKH A

In-cos3ay
E, = 7 K
p
165-0.86
1 = ——— = 29.32 k.
2.22
110-0.32
Ey =——=7.27 1x.
2.22
Haxonnm cyMMapHBbIi TOKa3aTenb OCBEIIEHHOCTH .
wF 2 E
= — . . J’IK
1000'K, <t=170 7%
rae: [ — KOod(DPUIIMEHT, VYYHUTHIBAOIIMK JEHCTBHE «YJAJICHHBIX)

cBetmwibHUKOB (1.1 + 1.25);
K, — xoaddunment 3amaca, paBusiii 1.2;

F — cuna cBera onHoit tamnbl tumna JIBP, pasubiid 3120 M.

E =1131202 3659 — 209.29 .

1000-1.2
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[Ipu IV 6 pazpspe 3puTenbHBIX pabOT OCBEUIEHHOCTh Ha pabO4yeM MecTe
noijpkHa ObITh Ey; = 200 JIK, TO €CTh OCBEIEHHOCTD SIBJISIETCS JOCTATOYHOM.

Takum oOpa3zom Jyisi OcBelIeHUsT pabodero Mecta 1 KOMHAThl HEOOXOIUMO
BbIOpaTh cBeTwibHUKK Tuna [IBJIM (c nByms namnamu JIBP) u ycranoButh 2
CBETWJIbHUKA COTJIACHO BBIIIE NPUBEAECHHON CXEMBI.

7.3 DKoJgornuyeckas 0e30MacHOCTb.

7.3.1 Bo3zgeiicTBue Ha cenuTeOHYIO 30HY.

OCOOEHHOCTh TEXHOJIOTUM TMOA3EMHOI0 CKBaXMHHOTO BBINIECIAYMBAHUS
ypaHa U3 HeIp COCTOUT B TOM, YTO HA IMOBEPXHOCTH MU3BJIEKAECTCS HE3HAYUTEIBHOE
konuuectBo ['PM (B mpouecce COOpYKEHUsI TEXHOJOTMYECKUX CKBAXKHUH) H,
CJIeIOBATEILHO, SIBISETCS IPAKTUYECKU O€30TXOAHBIM ITPOU3BOCTBOM.

[Ipu npaBuinbHOM Benenuu mporecca [ICB, co3nannn 060pOTHON CUCTEMBI
BOJIOCHA0KEHUSI, 3eMHAasl IOBEPXHOCTh MPAKTUYECKU HE 3arpsi3HSAETCA, YTO B CBOIO
ouepe/ib, MPUBOJUT K CHUYKEHUIO 3aTpaT Ha PEKYJIbTUBAIIUIO.

7.3.2 Bo3zgeiicTBue Ha uTochepy.

Pa3pabotka mectopoxxaeHuit ypana metogom IICB sBnsercs naubonee
HKOHOMUYHBIM U pEHTA0EIbHBIM METOJOM H3BJICUEHHUS MIOJIE3HOT0 KOMIIOHEHTa 0€3
MEXaHUYECKOTO HApYIICHHUs -pYIHBIX IJIaCTOB, OJHAKO HCIIOJIIb30BaHHE
BBIILIEIAUMBAIOIINX PACTBOPOB M TPAHCHOPTHPOBKA ypaHa B PACTBOPAX MOXKET
IPUBECTU K PATUOHYKIUJAHOMY 3arpsi3HEHUIO OKpY’Karolled cpeibl, B OCHOBHOM
PYZIOBMEIIAONIUX BOJOHOCHBIX TOPU30HTOB U 3€MHOW TTOBEPXHOCTH B PE3yJbTaTe
IPOJMBOB TEXHOJOTUYECKHX PACTBOPOB.

OcHOBHOE BO3ECHCTBUME HA HEApAa B MEpUOi OTPaOOTKH MECTOPOKICHUS
IPOUCXOUT IPY BO3AEHCTBUH BBIIIETAYUBAIOIINX PACTBOPOB HA PYIOBMEIIAIOLINE
TOPHU30HTHI, COMPOBOXKAAIOIINECS HApPYIIEHHEM MPUPOAHOTO XUMHU3MA |
PaMOHYKJIUTHBIM 3arpsi3HEHUEM MOA3EMHBIX BOJI PYOBMEIIAIONINX TOPU30HTOB.

CornacHO MPOBEAEHHBIM HCCIIEJOBAHUSIM, MOJ3EMHBIE BOJbI PYAOHOCHBIX
TOPU30HTOB HAa TEPPUTOPHUH  THAPOTEHHBIX  MECTOPOXKICHHH  COIepKaT
KOHIIEHTpalMu paguoHyknugos  (Ra?%®, Rn?2, Po?l% Pb?1%)  3paunrensno
npessbimatomue [T/K.

CrnenoBaTenbHO JaHHBIE MOJ3EMHBIE BOJBI HEMPUTOTHBI JUISI BCEX BHJIOB
BOJIONOJIb30BaHUS, TaK KaK, K IPUMEPY, IPU UX NPUMEHEHUHU UX B XO35HCTBEHHO-
NUTHEBBIX IENSAX, B OPraHu3M TOCTYMarOT  W30BITOYHOE  KOJUYECTBO
PaMOHYKIIU]IOB.

7.3.3 BosnaeiicTBue Ha rugpochepy.

B mporecce mo0bum ypaHa cOpoc CTOYHBIX BOJI B TOBEPXHOCTHBIC H
MOA3EMHBIE BOJBI HE MPEIyCMATPUBACTCS, B CBS3M C YEM MOHUTOPUHI COPOCOB
CTOYHBIX BO/JI HE TJIAHUPYETCH.

[Tpon3BOACTBEHHBII SKOJOTUYECKUNA KOHTPOIb HA IPEANIPUATHN IPOBOIUTCS
Ha OCHOBE IMPOTPaMMbl TPOU3BOJCTBEHHOTO H3KOJIOTHYECKOTO KOHTPOJS WIIU
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MOHUTOPUHTA JIPyroM oOpraHu3aiuu, KOTOopas OyAeT BBINOJHATh ITPOCKTHbHIC
paboTHI.

C uenplo OCyIIECTBICHUS KOHTPOJIS 32 COCTOSIHUEM MOJ3EMHBIX BOJI BEJIETCS
MOHUTOPUHT HAOJIIOIATENbHBIX CKBAXKUH M€OTEXHOJIOTUYECKUX MOJIUTOHOB; BOJI U3
CKBQXUH  XO3SWCTBEHHO-MUTHEBOIO  HA3HA4YeHUS - ISl TOATBEPIKIACHUS
COOTBETCTBUS BOJIbI CAHUTAPHBIM IPABUIIAM.

[Ipormiecc KOHTpOJISI COCTOSTHUSI TOJ3EMHBIX BOJ 3aKIIOYaeTcs B OTOOpE
BOJIHBIX P00, MPOBEICHUN NMHCTPYMEHTAIBHBIX U3MEPEHUH B MOJIEBBIX YCIOBUSX C
NOCHEAYIONIUM MPOBEACHUEM XUMHYECKUX M PAJUOJIOTUYECKHX aHAJIU30B U
MOJTYYECHUH MPEIBAPUTEIBHBIX PE3YIbTATOB.

NHCcTpyMeHTaIbHBIE HW3MEPEHUST OTOOpAaHHBIX TPOO Mal0T BO3MOXKHOCTH
pPEeIBApUTEIILHON OLICHKM COCTOSIHUSI TOA3E€MHBIX BOJl, IO HW3MEPEHHBIM
nokazanusiMm pH BOJHBIX pacTBOPOB 1O CPAaBHEHUIO C YCTaHOBJICHHBIMU
KOHTPOJIbHBIMU ypoBHSIMHU (KVY).

C oTolt 1enblo0 Ha JOOBIYHBIX MOJIMIOHAX MPEANPUITHS OpraHU30BaHa CETh
HAOJFOAATENIBHBIX CKBKHWH, KOTOpPas TO3BOJSET MPOBOJIUTH JOJTOBPEMEHHBIN
MOHUTOPUHT COCTOSIHHUS MOA3EMHBIX BOAHBIX cUCTEeM. JlaHHBIE TEXHOJIOTHYECKUE
CKBQXMHBl HCHOJIB3YIOTCS JJisl HAOMIOJIEHUSI 3a YCIOBUSIMU (POPMUPOBAHUS
MPOAYKTUBHBIX PACTBOPOB B MPOLECCE SKCIUTyaTalluy PYJIHUKA, T€OXUMHUUYECKUM
COCTOSIHUEM PYJOBMENIAIONIEr0 TOPU30HTA. Takke OHU CIy’>KaT JJIsl KOHTPOJIS 3a
pacTeKaHWeM TEXHOJIOTMYECKUX pacTBOPOB 3a MPEAENibl AKCIUTYyaTallMOHHBIX
TEXHOJIOTUYECKHUX OJIOKOB, a TaKXKe 32 BEPOSTHBIMU MEPETOKAMU TEXHOJIOTHUECKUX
pPacTBOPOB B HAAPYIHBIN, TOAPYAHBIM TOPU3OHTHI.

7.3.4 Bo3zgeiicTBue Ha aTMocdepy.

B cBs3u ¢ Tem, 4TO y4YacTOK COCTOHUT TOJBKO M3 CHUCTEMbI 3aKaYHBIX W
OTKAYHBIX CKBaXKMH, a TAKXE MAaruCTPajbHBIX TPYyOOMPOBOJOB JIS MEpPEKauKu
pacTBOpPOB, KOTOPBIE MPEANOJIAral0T TEPMETUYHOCTh W OTCYTCTBUE YTEYEK,
BBIOPOCHI BPETHBIX BEIIECTB B aTMOC(HEPHBIN BO3AYX OT HUX OTCYTCTBYIOT.

7.4  Bbe3zonacHocts npu YC.

K BO3MOXHBIM Ype3BBIYAHHBIM CHUTYyallUsIM TIPU TPOBEICHUU paboT Ha
yKa3aHHOM pa0o4yeM MeCT€ OTHOCST aBapud Ha KOMMYHAQIBHBIX CHCTEMax
KU3HEOOECTIEUeHHsT HAaceNIeHUs, OOpYIICHUE 3/IaHusl, TOXKap, yrpo3a dMUIECMUU U
MaHJIEMUH.

C yderoMm creurpuku padOThl U HAIUYKUEM BBIYUCITUTEILHON TEXHUKU B
nomenieHnnn Hanbomnee BepostHor UC siBnsiercsa nmoxap. [lox moHsaTueMm «moxkapy
MOHUMAETCS BBILICAIINNA HU3-TI0J KOHTPOJIS Tpolecc ropeHus. JlaHHbIi mporece
MOJKET OBITh 00YCIIOBJICH BO3TOPAHUEM BBIUMCIUTEIHHOM TEXHUKU U YTPOKAIOITUN
KU3HU U 3I0POBBIO0 PAOOTHUKOB.

[IpyunHamMu BO3ropaHusi B TMOMEUIEHUM MOTYT ObITh (y4MTHIBasi, UYTO B
MOMEINICHNE UMEETCSI HECKOJIBKO THIIOB 3JIEKTPOIPUOOPOB):

- TOKH KOPOTKOI'O 3aMbIKAHHU A,
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— HEUCTPaBHOCTh yCTpOMCTBa AIEKTPOOOOPYAOBaAHUS U
BJICKTPOCETEN;

— YeJIOBEUECKHUM (pakTop;

— Bocmiamenenue [1K u3-3a neperpesa B pe3ynbTaTe NEpErpy3ox.

B cBsi3u ¢ 3THM, COTJIaCHO HOPMATHBHBIM IOJOKEHUSM, JCHCTBYIOIIEMY
3aKOHOJIATEIbCTBY, MpU paboTe C KOMIBIOTEPOM HEOOXO0AUMO CcoOJ01aTh
CJICIYIOIIE HOPMBI TTO’KapHOM 0€30IMacHOCTH:

— JUIS  3alUTHl DJICKTPUUYECKON CETH OT TEeperpy3oK 3amperniaeTcs
OJTHOBPEMEHHO TMOJKII0UaTh K CETH KOJIMYECTBO TOTPEOUTENEH,
MPEBBIIAONINX JOIMYCTUMYIO PACUETHYIO HArPY3KY;

— paboTBl 3a KOMITBIOTEPOM IPOBOJIUTH TOJBKO TIPH HUCIPABHOM
COCTOSIHUH 000PYTOBaHMUSI, DJICKTPOIPOBOIKH;

— B MOMEIIIEHUH JTOJKHBI OBITH MPEyCMOTPEHBI CPEJICTBA JIJISl TYIICHHUS
no>kapa (OrHETYIIUTENb);

- JOJKHBI OBITHh OTMEUYECHBI ITyTH JBAaKyarllH, BBIXOJBI W3 TTOMEIICHUS
JIOJIKHBI OBITH OTMEUEHBI TAOJIMYKON «DBaKyallMOHHBIA BHIXO»;

— 00ecneYnTh BO3MOXKHOCTh OECIPEATCTBEHHOTO ABMKCHHUS JIFOJIEH 110
ABAKYaIIMOHHBIM TTYTSIM.

[Ipu nosiBIIeHUH BO3ropaHus, COTPYIHUK 00s13aH HE3aMEJIUTENIBHO 3asBUTh
0 JIaHHOM B MOXapHY0 ciyk0y 1o tenedoHHbM HoMepaM 101 wmm 112, 3asBUTh 0
IPOUCIIECTBUM COTJIACHO OPraHM3AallMOHHOM CTPYKType MpEAnpUsTUs U, He
[I0/1J1aBasICh IAHUKE, NMOKUHYTh INOMEIIEHHE COIJAaCHO YCTAaHOBJIEHHOMY ILIaHY
sBakyanuu (Pucynok 7.2).

B ciydyae BO3HMKHOBEHHsI MOXkapa aBTOMAaTUYECKH CpadaThIBAIOT JATYUKH
MOXKAPOTYILIEHUsI, 3BYKOBas CHUCTEMa OIOBEIIAeT BCEX COTPYJHUKOB O
HEMEJJICHHOW 3BaKyalluK U3 3JaHusl.

Ha staxke HaxoauTCs ABA OTHETYIIUTENSI M TOKAPHBIX KpaHa, a TaKkKe TpU
HBAKYallMOHHBIX BBIXOJIA.
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Pucynok 7.2. Ilnan 3Bakyanuu u3 nomeienus B ciayyae UC.
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JaK/JI4YeHue.

B pesynbrare BBINOJHEHUS AMCCEPTALIMOHHOW paOOTHl ObUIM H3y4YEHBI
OCOOCHHOCTH TE0JIOTMYECKOTO CTPOEHHs M ypaHoBoro opyneHenus Ily-
Cappicylickoil 1 ChIpAapbHUHCKON MPOBUHLMM, MPOBEAEH aHAIN3 J0OBIYM ypaHa
metoaom [ICB, pazpaboran 1 anmpoOUpOBaH METOJI MO OIICHKE CTEIIEHNU OTPA0OTKU
TEXHOJIOTHYECKON €IUHUIIBI.

MeTo1 OCHOBaH Ha U3YYEHUU IMHAMUKHA U3MEHEHUS Ha4alIbHBIX TapaMeTPOB
PYJIHOTO Tesa, IMOJYYEHHBIX [0 pe3ysibTaTaM pa3BEJOYHBbIX paboT, MO Mepe
POTEKaHUs IPOoIecca MOA3EMHOTO BhIIIETaYBAHUSL.

JUis  mpoBeneHUs JaHHOW pPal0oThl ObUIO BBIIOJHEHO TI'€0JOTHYEeCcKOoe
MOJICTUPOBAHUE  ydYacTKa, MPOaHATM3UPOBAHBI  (PAKTHUECKH JOCTUTHYTHIC
NoKa3aTeian OTpadOTKH, MPOBEACHO T'MIPOJUHAMUYECKOE MOJICIUPOBAHHE.

CornacHo npoBeICHHOMY KOMIUIEKCY paboT ObuIa OlpeiesieHa BO3MOKHOCTb
JIOU3BJICUCHUS METaJlJIa U3 HEJp.

[Ipu ouenke 3xoHOMHYECKOro 3(dexTa OT NMPUMEHEHHs] JAHHOTO METOoja
MOJyYeHbl  TMOJOXHUTENIbHbIE  pPE3ydbTaThl, YTO TOBOPUT HE TOJBKO O
TEXHOJIOTHYECKOH, HO U 00 IKOHOMUYECKON 3(P(HEKTUBHOCTH TPUMEHEHUS JAHHOTO
METOJ1a.
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Ipuinoxenue A.

Interpretation of geological and geophysical data to optimize uranium
production using 3D modeling. Case study: the Shu-Sarysu province (South

Kazakhstan)
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Introduction

One of the problems in the development of deposits by the ISL method is to
assess the degree of development of the technological area and determine the
prospects for further completion of the block.

The suggested solution of this problem is based on the assessment of the
possible usage of three-dimensional and hydrodynamic modeling tools.

The method is based on the study of the initial parameter history of the ore
body, obtained from the results of exploration work, as the process of in-situ
leaching proceeds. The data is processed according to natural and technogenic
factors to compile geofiltration schemes, which serve as the basis for building
conjugated three-dimensional geological and hydrodynamic models of the leaching
process history.

On the basis of the models, the residual reserves (that are not involved in the
mining process for a number of reasons) are localized, After identifying the reasons
for the formation of problem areas of the existing technological test sites and
determining the location of residual reserves, recommendations are developed to
improve the efficiency of mining blocks and involve reserves located in stagnant
ZOnes.

Hydrodynamic modeling of sulfuric acid leaching of uranium is carried out
taking into account the permeability of rocks and the presented technological
database.

The results of hydrodynamic modeling are presented as "freeze-frames™ of
metro percentage distribution schemes at certain points in time. The step between
"frames™ can be from a month to a day of operation of the technological unit.

As a result of the simulation of the leaching process, based on the analysis of
hydrodynamics, it is possible to identify areas of the ore body (stagnant zones) that
are partially or completely not included in the mining contour. The mineralization
located in these areas, in fact, is the internal resources of the enterprise in terms of
mining.

The relevance of the work is determined by the fact that these operations will
allow:

. receive additional profit from the development of stagnant zones with
high profitability in relation to invested funds;

. get additional profit from installed production capacities due to their
longer service life with a high rate of return at the processing stage.

. prolong the life of the mine;

. detect, prevent and correct shortcomings in mining operations;

. intensify production on technological blocks that have not reached the

design recovery factor, or confirm the development of reserves by the technological
block due to the recalculation of reserves according to updated data;
The study object is reservoir-infiltration type deposits.

The study subject is method development for assessing the degree of
development of a technological block.

The purpose of the study is to evaluate the efficiency of natural uranium
mining in the selected area.
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To achieve this goal, the following tasks were set:

to give an analysis of the geological characteristics of the deposit;
to characterize the morphology of ore deposits and the material
composition of ores;

to build a geological three-dimensional model;
to build a hydrodynamic model;
to analyze the results.

Factual material and research methods

In the given paper, the work materials performed within the framework of the
research served as the source materials for solving the tasks set.

Scientific and practical novelty of the research

At the moment, a methodology based on manual assessment is used, while the
issue of localizing residual reserves is rather problematic. This issue is quite simply
solved by using three-dimensional and hydrodynamic modeling. Also, the use of
these tools allows quantitatively assessing the residual reserves and economically
assessing the feasibility of their extra recovery.
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Geological structure

The Kharasan ore field is part of the Karamurun ore region, which is part of
the Syrdarya uranium ore province. The geological position of the ore field is
determined by its position in the main structures of the region. These are the horst-
anticlinal uplift of the Big Karatau and, associated with it, the northeastern side of
the Syrdarya depression. These large, long-forming structures are dominant in the
existing geological appearance of the area. Their influence is subject to the spatial
position of facies, lithological and primary geochemical zoning during the
accumulation of Upper Cretaceous and Quaternary deposits. To a lesser extent, they
influenced the sedimentation of Paleogene and Neogene formations. [6]

Folded basement

The lower part of the folded basement contains terrigenous metamorphic
carbonate deposits of the Lower and Middle Proterozoic, effusive Upper Proterozoic
deposits of acidic and basic composition, and Vendian terrigenous marine
formations. The upper part of the basement is composed of carbonaceous siliceous
Cambrian formations, Ordovician terrigenous rocks, carbonate and terrigenous-
molasse Devonian and Lower Carboniferous deposits. Precambrian deposits contain
intrusions of granosyenites and granites, diorites, gabbro-diabases, etc. During the
period of the Middle and Late Paleozoic, dikes of diorite-porphyrite composition,
diabase porphyrites of kersantites, and syenite-porphyries began their intrusion. The
rocks that make up the basement are subject to dislocations of a complex type. These
include overlaps, reverse faults, tectonic covers, and folded structures. [6]

Sedimentary cover

The lower structural stage of the sedimentary cover is composed of Upper
Cretaceous, Paleogene and Miocene sediments. They were formed in a calm tectonic
setting. The ore-bearing deposits are Upper Santonian, Campanian, and Lower
Maastrichtian. Their total thickness reaches 70 meters. The upper structural stage is
composed of Upper Pliocene sediments and Quaternary sediments.

The Upper Pliocene formations lie with a sharp angular unconformity with
the Miocene formations and are developed throughout the entire territory. These
formations are represented by silty clays of pale color with imprints of the root
system of ancient plants and interspersed with spots of manganese hydroxides. The
bottom part contains sandy-gravel basal strata, as well as layers of carbonate
sandstones and siltstones. The deposits of the Upper Pliocene were formed in the
conditions of a proluvial dry plain. The thickness of these layers is 150-170m.

Quaternary accumulations are developed throughout the area. They overlie on
the Upper Pliocene underlying deposits. Sediments of Quaternary age are
represented mainly by pale sands with occasional inclusions of layers and lenses of
pale brown clays in the lower parts of the section. They were formed in the
conditions of the alluvial-eolian plain. The thickness of the strata within the
Kharasan mineralization is 100-120 m. [6]
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Prospecting methods for reservoir-infiltration deposits

As if the mineralization lies rather deep from the surface, surface methods of
geophysical research are not used.

Based on the data of earlier performed operations, to solve the tasks set, a set
of geophysical methods for well surveying are used [11]:

o gamma-ray logging;

o electric well logging of apparent resistivity and natural borehole
polarization;

o inclinometry;

o method of prompt fission neutrons;

o caliper logging.

The first four methods (gamma ray logging, electric loggings, inclinometry)
are performed in all wells, regardless of their goals, objectives and purpose. The
remaining methods are additional, and aimed at solving individual problems.

Description of the ISL method

Uranium deposits related to the exogenous class, infiltration subgroup, are
suitable for uranium mining by the ISR method.

Seam-infiltration uranium deposits in aquiferous sandy horizons are
characterized by low uranium content in ores, however, they currently form the basis
of the uranium industry in Kazakhstan. This is due to the large formation depths of
ore bodies and difficult mining and geological conditions, and to the possibility of
developing these uranium deposits with the help of the in-situ leaching (ISL)
method. [12]

ISL is performed to extract metal from the subsurface of its occurrence by
leaching. Leaching means transferring solid material components into solution. The
process consists of supplying a reacting substance to the solid surface of ores, then
chemical reaction occurs, and after that product of the reaction in the form of
solutions are delivered through boreholes to the plant.

Uranium is extracted by ion exchange in the process of controlled movement
of a reagent solution through permeable rocks. A necessary condition for the use of
ISL is also the presence of a useful component in a soluble form, sufficient water
cut, favorable mining and geological and hydrogeological conditions that allow the
supply of a reagent to the ore and pumping out product solutions, as well as the
possibility to extract a commercial component. [12]

Uranium mining is carried out by pumping out product solutions (PS) from
production wells, settling solutions from mechanical impurities, sorption extraction
of uranium from solutions, clarification of sorption mother liquors and acidifying
them with concentrated sulfuric acid, supply of an acidified leaching solution (LS)
through injection wells into the ore body of the block. [3]

The geotechnological scheme for the extraction of uranium from sedimentary
deposits by various well systems includes the following interrelated technological
processes:
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1. actual leaching of uranium from ore bodies at their place of occurrence
to obtain product uranium-containing solutions;

2. sorption extraction of uranium from product solutions with ion
exchangers to obtain saturated uranium ion exchanger and return solutions depleted
in uranium (sorption mother liquors) returned to the underground leaching cycle
after additional strengthening with sulfuric acid,

3. desorption of uranium from a saturated ionite to obtain commercial
uranium concentrate and regenerated ionite in the original salt form, returned to the
sorption of uranium from product solutions.

For underground borehole leaching of uranium from ores occurring in loose
sedimentary watered deposits with horizontal or slightly inclined beds in the
productive horizon, various systems of pumping- injection wells drilled from the
surface are used. [3]

Peculiarities of ore mining sequence

The use of a hexagonal scheme is effective in case of favorable mining and
geological conditions for the occurrence of mineralization, for example, a sustained
underlying aquiclude and a simple morphology of the ore body (the second group of
deposits in terms of structure complexity). But in case of a complex morphology and
the presence of intermediate aquicludes inside the ore block, discontinuity of ore
bodies and the resulting inaccuracies in the intervals of filter columns create the
possibility of formation water inflow and, as a result, a decrease in the content
uranium in product solutions, an increase in the terms of mining, as well as the
formation of additional stagnant zones in the volume of the timing. In addition, the
hexagonal cell is a figure which is strictly oriented in space. This creates
opportunities for complex contours of the ore body in plan for attracting excessive
volumes of waste rocks into the mining mass or to incomplete involvement of
geological reserves in mining at the boundary of the ore contour. [5]

The hexagonal network in comparing to the raw scheme (with equal
geotechnological parameters of the block) is characterized by significantly lower
costs for the construction of production wells during the opening of mineralization
(the area of an individual cell with a radius of 45 m will be 5.3 thousand m?, with a
radius of 40 m — 4.2 thousand m?). This advantage is leveled by the formation of
relatively sluggish hydrodynamics in the block (in case of equal flow rates of
pumping wells) and an increase in mining mass with the area and a significant
increase in operating costs. There is a need to increase the injectivity of injection
wells. A relatively low recovery rate implies either an increase in the reserves
preparation standards, or a decrease in the average uranium content in the product
solutions for the enterprise with the expansion of the solution processing shop and
an increase in electricity costs. Carrying out the reverse of solutions with a hexagonal
scheme is not effective due to the significant distances between the pumping wells.
For example, the distance between adjacent pumping wells with a hex radius of 40
m is 70 meters. [5]

The raw scheme is effectively used by many enterprises of Kazatomprom.
Sufficient network density (with a row opening network of 40 x 40 x 30 m, the cell
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area will be 3.2 thousand m?) allows minimizing the dilution of solutions and the
formation of stagnant zones in the volume of the production unit. Carrying out the
reverse of the solutions allows mining most of the pillars in the pumping rows. The
flexibility of the scheme makes it possible to bring geological reserves into operation
as fully as possible, without overloading the volume of the timing of the
technological unit. The creation of active hydrodynamics allows mining with a high
recovery rate. The main defining feature of the location of technological rows of
wells is their orientation relative to the contour of the ore body (transverse or
longitudinal direction). When transverse opening of geological blocks with a width
of more than 100 m, having a complex contour shape in plan, technological wells
are located along the line of a regular change in the morphology of ores (from the
wings to the bag part) and easily refine the position of the geometrized contour of
the technological block with insufficient density of the network of exploration wells.
With a longitudinal opening in such cases, either the barren part of the section is
included in the volume of the production block, or the completeness of involvement
in the development of mineralization is not ensured. [5]

When developing narrow and winding ore deposits with a width less than 100
m, according to work experience, the best results were achieved when developing
them with a rectangular stripping pattern (“envelope”) with a distance between wells
of 40 m. The techniqgue makes it possible to ensure the completeness of the
involvement of reserves in mining with a minimum involvement of waste rocks in
the volume of the block. In this case it is necessary to determine the purpose and
design of the well at the stage of drilling a pilot well. First of all, an extraction row
Is constructed, and in the event of a sharp bend in the ore body and the appearance
of a barren (substandard) pilot well in the extraction row, an injection well is
equipped, and one of the planned injection wells (depending on the geological
situation) is equipped as an extraction well, repeating the bends ore body, while
maintaining the inter-well distance. [5]
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Geological and hydrogeological modeling

Technological drilling data of the considered technological blocks were taken
as the basis for creating a technological database.

Well data were provided in the form of Giklet files and geotechnological
sections. The tables included the parameters of uranium mineralization by wells, the
coordinates of the production wellheads, the results of inclinometry, lithology and
the position of the filters.

The Leapfrog Geo software package allows simulating a geological model
using the conditional modeling method. This method differs from traditional
geological modeling in that the model is built automatically, reading lithological
codes from the database with given interpretation parameters and anisotropy
coefficients. Traditionally, geological models are built by manually creating models.
Sections are defined and lithological differences are created on the sections. Lines
are then drawn to connect the surfaces between the cuts.

Conditional modeling is performed using mathematical tools to build a model
based on a database. A mathematical construct is built that can be used to display
various aspects of the data in a 3D environment. Conditional modeling eliminates
painstaking manual labor and human error.

Leapfrog Geo uses fast RBF, a mathematical algorithm based on radial basis
functions. Discrete variables, such as lithological differences, as well as continuous
variables, such as lithological difference codes, can be used to build surfaces.

Instead of representing a model built on the basis of rigid geometric structures,
the visualization of a three-dimensional model obtained by means of conditional
modeling repeats the forms of natural objects that exist in reality.

In order to determine the position of stagnant zones in technological blocks
hydrodynamic modeling was carried out according to the following sequence:

— creation of a lithological model in Leapfrog.

— creation of an active filtration zone model in Leapfrog.

— creation of a model for the distribution of filtration coefficients and
metro percent;

— export of the modeled area to the Visual Modflow program from
Leapfrog.

— hydrodynamic calculation of the model.

— analysis of the obtained results.
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Hydrodynamic modeling of various opening schemes
When modeling different types of networks, the following are taken into
account:

o morphology and quality of exposed mineralization;

o degree of knowledge of geological blocks by exploration wells,
corresponding to the structure complexity group;

o linearity of contours of geological blocks.

When penetrating narrow winding ore bodies, it is recommended to use the
company's methodology. The methodology is construction of extraction wells from
ore in exploration wells (until they enter the barren part of the section), using a
limited number of drilling units to be able to adjust the purpose of production wells.

Hydrodynamic models are built for the development of geological blocks as
awhole, which include a number of technological blocks. The results of mining were
compared in two variants of the location of technological wells: the developing of
reserves with a design network of 40 x 40-30 x 20 m and a recommended network
of 40 x 40 x 30 m (Kamensky, Karchevsky, & Pershin, Report on research
"Development and testing of the optimal scheme location of technological wells for
the mining and geological conditions of the Zarechnoye field based on the
construction of hydrodynamic models of the designed blocks", 2021). The
simulation of the results of the block operation was performed under the following
conditions:

o the weight of ore material is adopted in accordance with the achieved
indicators of the field operation;

o productivity of the pumping well — 10 m3/h;

o maintaining the balance of technological solutions.

Based on the results of the testing, we can say that this method can be used to
assess the degree of development of technological blocks and to detect the
localization of undeveloped zones in order to determine the possibility and method
of their development, as well as to assess the economic efficiency of finalizing the
technological block.

Hydrodynamic models of block mining were built and a comparison was
made of the results of the operation of technological blocks with the value of L/S
1.5 and 3.0. As an example, consider a comparison of simulation results for blocks
1 and 2.

Block 1 consists of 55 extraction wells and 113 injection wells. In the layout
of wells, the reversal of technological solutions in the pumping rows as the uranium
content in the PS decreases in the range of L/S 1.5+2.0 makes it possible to achieve
the extraction of 80% of uranium.

Block 2 consists of 37 extraction wells and 101 injection wells. The simulation
results indicate that, with a given well layout, the reverse operation of process
solutions in the pumping rows as the uranium content in the PS decreases in the L/S
range of 1.5+2.0 allows 80% uranium recovery to be achieved. [5]
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Evaluation of the comparative efficiency of the study

The basis for determining the effectiveness of scientific development lies in
the calculation of the integral indicator of efficiency. It is determined on the basis of
two values: an integral indicator of financial efficiency and an integral indicator of
resource efficiency.

The basis of calculation of the financial performance indicator lies on a
comparison of the cost budgets of the development itself and its analogues. When
calculating, the maximum integral indicator of financial efficiency is taken as the
base, and indicators for each of the options are calculated relative to it.

As a result, the calculated value is the coefficient of increase or decrease in
the cost budget of the i-th development in comparison with the base one.As a result,
when comparing the value of performance indicators, it can be seen that the proposed
method for estimating residual reserves is more efficient both technologically and
economically.

When performing calculations, the following were determined:

net present value (NPV) equal to 407,633 thousand rubles;
profitability index P1=14.3,

IRR =193%,

DPPdsk = 0.22 years.

Thus, we have a resource-efficient project with a high margin of financial
strength and a very short payback period.

86



Social responsibility in uranium mining
The main condition for the safe conduct of research is the obligatory
fulfillment of the requirements of the following documents:

o Labor Code of the Republic of Kazakhstan dated November 23, 2015
No. 414-V ZRK,

o SR “Sanitary and epidemiological requirements for working conditions
with sources of physical factors that affect a person”.

Noise, vibration and lighting levels at workplaces must comply with existing
sanitary rules.

State control over compliance with the labor legislation of the Republic of
Kazakhstan is carried out by the regional labor protection inspectorate.

The head of the organization and his deputy organize work on safety and labor
protection in the organization, provide the required sanitary and hygienic working
and living conditions for employees, the correct use of material and monetary funds
allocated for these purposes, are responsible for compliance with labor legislation
and the state of compliance with the requirements for safety and labor protection,
industrial sanitation.

For each type of work, an instruction must be drawn up on the rules of
technical operation and safe working methods.

All work must be carried out on serviceable equipment.

In the event of emergency situations and negative phenomena that have a
negative impact on the regime of the deposit being developed, the chemical
composition or the sanitary and bacteriological state of its waters, the operating
organization must inform the authorities for state supervision of emergency
situations, safe work in industry and mining supervision, state authorities sanitary
and epidemiological supervision and bodies of ecology and natural resources.

During the operation of electrical equipment, the requirements of the "Rules
for the technical operation of electrical installations of consumers and the Safety
Rules for the operation of electrical installations of consumers™ must be met.

The basis of industrial safety involves the proper organization of the
workplace. Rational conduct of the labor process, the effective use of objects and
tools are based on the right organization of the workplace.

For this purpose, the employer has to conduct regular and timely certification
of workplaces to identify dangerous and harmful factors. This analysis allows
worker to determine the list of necessary measures that will improve working
conditions and continue to maintain them at a given level.

There are a number of requirements for the workplace:

o the correct layout of the workplace;
o provision of the workplace with the necessary tools and devices;

o cabinets for storing tools and personal belongings should be installed
near the workplace;

o the workplace must be well lit, ventilated and electrically safe.
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The main elements, according to the specifics of the work performed, are a
specialized computer desk and a computer chair. Mostly the worker performs
operations while sitting. This working posture causes minimal fatigue of the
specialist.

In the process of research, it is necessary to process a large amount of technical
information and make responsible technical decisions.

Workers face a number of physically dangerous and harmful production
factors:

o insufficient illumination of the working area: lighting in the workplace
IS an important parameter in ensuring working conditions. Types of
working lighting: natural or artificial lighting;

o unfavorable meteorological conditions of the environment: the norms
of the industrial microclimate are set uniform for all 78 industries and
all climatic zones. Microclimate parameters include air temperature, air
velocity, air humidity;

o risk of electric shock and static electricity.

Environmental safety

The technology of uranium extraction from the subsoil is associated with the
extraction of only a small amount of ore mass to the surface during the preparation
of production wells and is a practically waste-free production.

With the correct conduct of the ISL process, the creation of a circulating water
supply system, the earth's surface is practically not polluted, which in turn leads to
a reduction in the cost of reclamation.

The development of uranium deposits by the ISL method is the most
economical and cost-effective method of extracting a useful component without
mechanical disturbance of ore layers, however, the use of leaching solutions and the
transportation of uranium in solutions can lead to radionuclide contamination of the
environment, mainly ore-bearing aquifers and the earth's surface as a result of
technological straits solutions.

The main impact on the subsoil during the development of the deposit occurs
when leaching solutions act on ore-bearing horizons, accompanied by a violation of
natural chemistry and radionuclide contamination of groundwater of ore-bearing
horizons.

Studies have shown that in the groundwater of ore-bearing horizons, within
and around the field of the deposit, there is an unfavorable ecological, hydrochemical
and environmental situation due to natural causes. The waters of the ore-bearing
aquifers within the site contain elevated concentrations of uranium series
radionuclides (Ra??%, Rn???, Po?1%, pPh?10),

Thus, the waters of ore-bearing deposits are unsuitable for all types of water
use. Their use for household and drinking purposes is prohibited, because. can lead
to the intake of excess amounts of radionuclides into the body.
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In the process of uranium mining, wastewater discharges into surface and
groundwater are not envisaged, and therefore monitoring of wastewater discharges
IS not planned.

Industrial environmental control at the enterprise is carried out on the basis of
a program of industrial environmental control or monitoring of another organization
that will perform design work.

In order to control the state of groundwater, observation wells of
geotechnological polygons are monitored; water from wells for domestic and
drinking purposes - to confirm the compliance of water with sanitary rules.

The process of monitoring the state of groundwater consists in taking water
samples, conducting instrumental measurements in the field, followed by chemical
and radiological analyzes and obtaining preliminary results.

Instrumental measurements of selected samples provide an opportunity for a
preliminary assessment of the state of groundwater, according to the measured pH
readings of aqueous solutions compared to the established control levels (CL).

For this purpose, a network of observation wells has been organized at the
production sites of the enterprise, which allows for long-term monitoring of the state
of underground water systems. Observation wells are designed to monitor and
control the conditions for the formation of product solutions, the geochemical state
of the ore-bearing horizon, the spreading of technological solutions outside the
production areas and their possible overflows into the supra-ore, sub-ore horizons.

Due to the fact that the site consists only of a system of injection and extraction
wells, as well as main pipelines for pumping solutions, which require tightness and
absence of leaks, there are no emissions of harmful substances into the atmospheric
air from them.
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Emergency safety

Possible emergencies at this workplace include a sudden collapse of a
building, accidents in utility life support systems for the population, fire, and the
threat of a pandemic.

Taking into account the specifics of the work and the availability of computer
technology in the room, the most likely emergency is a fire. The term “fire” refers
to a burning process that has gone out of control. This process may be caused by the
ignition of computer equipment and threatening the life and health of workers.

The causes of fire in the room can be (given that there are several types of
electrical appliances in the room):

short circuit currents;

malfunction of the electrical equipment or electrical networks;
human factor;

ignition of the PC due to overheating as a result of overloads.

In this regard, according to the regulations, current legislation, when working
with a computer, the following fire safety standards must be observed:

o to protect the electrical network from overloads, it is forbidden to
simultaneously connect to the network the number of consumers
exceeding the allowable design load;

o to work at the computer should be carried out only if the equipment and
electrical wiring are in good condition;

o fire-fighting agents (fire extinguishers) in the room must be provided;

o evacuation routes must be marked, exits from the premises must be
marked with a sign “Evacuation exit”;

o to ensure the possibility of unhindered movement of people along
evacuation routes.

In the event of a fire, the employee is obliged to immediately report this to the
fire department by telephone numbers 101 or 112, report the incident in accordance
with the organizational structure of the enterprise and, without panicking, leave the
premises in accordance with the established evacuation plan.

In the event of a fire, fire extinguishing sensors are automatically triggered,
the sound system notifies all employees of the immediate evacuation from the
building.

On the floor there are two fire extinguishers and fire hydrants, as well as three
emergency exits.

90



Conclusion

When writing the thesis the geological structure and uranium mineralization
of the Shu-Sarysu and Syrdarya provinces were studied; the analysis of uranium
mining by the ISL method was carried out, as well as a method was developed and
tested to assess the degree of development of a technological unit.

The method is based on the study of the initial parameters history of the ore
body, obtained from the results of exploration work, as the process of underground
leaching proceeds.

To carry out this work, a geological model of the area under consideration was
built up, the actual obtained indicators of the development of the area were analyzed,
and hydrodynamic modeling was carried out.

According to the complex of works carried out, the possibility of additional
extraction of metal from the subsurface was determined.

When assessing the economic potential of this method application, positive
results were obtained, which indicates not only the technological, but also the
economic efficiency of this method.
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