TOMSK TOMCKNHA
POLYTECHNIC MOJIMTEXHUYECKUW
UNIVERSITY MMM yHUBEPCUTET

MuHWCTepCTBO HaykW K Bbicllero obpasoBaHna Poccnidickoin Depepauunim
bepepancHoe rocygapcTBeHHOE aBTOHOMHOE
obpasoeaTtenbHoe yYpexieHue Bbiclero obpaszoBaHWA
«HauWoHanbHbIA MccnegoBaTenbCKMn TOMCKMIA NONUTEXHMYECKUIA YHUBepcuTeT» (TTTY)

[Hkona UnxxeHepHas 11koJia IPUPOJIHBIX PECYPCOB
Hanpagsnenue noarorosku 05.04.01 'eosnorus
Otnenenue mkosbl (HOLL) Otnenenue reongoruu

MATUCTEPCKASA ITUCCEPTAIIUA

Tema pa6oThi

I'eosiorusi 1 MUHEPAJIOTO-TeOXMMUYECKHUE OCOOCHHOCTH PY/I
DJIbKOHCKOI0 YPAHOBOPYAHOro paiiona (Pecnmyb6anka Caxa (SIkyrus))

V]IK 553.495.064.3; 550.4 (571.56)

CryneHt
I'pynna dOUO ITognucey JlaTa
2JIM01 [pirenko Muxann MakcuMoBUY
PykoBogurens BKP
JoKHOCTD (1% (0] qun::a:{;ineﬂb, Moanucey Jara
S3ukoB Ero
[Tpodeccop p 1. T.-M. H
I'puropseBny

KOHCYJIBTAHTHBI 10 PA3JIEJIAM:

ITo pazneny «DUHAHCOBBII MEHEIKMEHT, pecypcor(HEKTUBHOCTh U PECYpCOCOEpEerKEHUE

JL0JIZKHOCTD [0d 7 (0] Yuenast crenens, Moanucp Jara
3BaHHueE
Pepxaknna TaTesiHA
JlomeHT K. 3.-H.
I"aBpriioBHA
ITo pazpeny «CornmanbHasi OTBETCTBEHHOCTh)
JosxkHocTh [5(0] Yuenas crenens, IMoanucn Hara
3BaHHUE
Ceunn AHnpeit
Jouent K.T.H.
AJleKCaHIpOBUY
JOIMYCTUTD K 3BAILIUTE:
Pykosoaurens OOII DdPUO Yuenas crenent, Ioanuch Jlara
3BaHHUE
SI3ukoB Ero
[Ipodeccop p 1. T.-M. H.
I'puropseBny

Tomck - 2022




IInanupyemble pe3yabTaThl 00y4eHHs 110 OCHOBHOI 00pa3oBaTe/IbHOI MporpaMmme
MOATrOTOBKM MarucTpos no Hanpasjgenuio 05.04.01 «I'eostorusn»

Kox pe3yabrara

| PesyabTaTr 00yyeHus

yHHBepcaJ’lebIe KOMIICTCHIHHU

VK(Y)-1

CriocoOeH oCyecTBIATh KPUTHUECKUI aHaIn3 IpOoOJIeMHBIX CUTyalluil Ha
OCHOBE CHCTEMHOT0 MOJIX0/1a, BEIpaOaThIBaTh CTPATETHIO JCHCTBUI

VK(Y)-2

Crioco0eH YIIPABJIATH IPOCKTOM Ha BCEX dTallaX €ro >KU3HCHHOI'O NMKJIa

YK(Y)-3

Crioco0eH OpraHru30BbIBaTh U PYKOBOJIUTH paOOTON KOMaH/IbL,
BBIPA0ATHIBas KOMAHJIHYIO CTPATETHIO /ISl JOCTHKCHUS ITOCTABIICHHOM
[enu

VK(Y)-4

CriocoOeH aHaIu3upoBaTh U YYUTHIBATh pa3HOOOpa3ne KyIbTyp B IpoIecce
MEKKYJIBTYPHOTO B3aUMOJIEHCTBUS

VK(Y)-5

Crioco0eH MPUMEHSITh COBPEMEHHBIE KOMMYHUKATHBHBIEC TEXHOJIOTHH, B
TOM YHCJIE HA MHOCTPAHHOM (-BIX) sSI3bIKE (-aX), I aKaJIeMHYECKOTO U
Npo(heCCHOHATTLHOTO B3aNMOJICHCTBUS

VK(Y)-6

Crioco0eH orpeensaTh U pealn30BbIBaTh MPUOPUTETHI COOCTBEHHOM
esITEIbHOCTH U CIOCOOBI €€ COBEPIICHCTBOBAHMSI HA OCHOBE CAMOOLIEHKHU

Oo6menpodeccuoHaATbHbIE KOMIIETEHIMU

OITK(Y)-1

Crioco0eH caMOCTOATEIBHO MPHOOPETaTh, OCMBICITUBATE, CTPYKTYPHUPOBATh
M UCIIOJIb30BaTh B MPOQPECCHOHAIBHON JEATEILHOCTU HOBBIE 3HAHUS U
YMEHHs, pa3BUBAaTh CBOM NHHOBAIIMOHHBIE CIIOCOOHOCTH

OIIK(Y)-2

Crioco0eH caMOCTOATEIHHO (DOPMYITHPOBATH [N HCCIICTOBAHUH,
yCTaHABIUBATh MOCIIEIOBATEIBHOCTD PeIICHHsI MPOPECCHOHABLHBIX 3314

OITK(Y)-3

CriocobeH MPUMEHSTh Ha MPAaKTHKE 3HAHUS (PyHAaMEHTAIBHBIX U
[PUKJIAJHBIX Pa3esoB JUCIUIUIMH, ONPEIEIAIONIMX HAlIPABICHHOCTb
po(uiIb) NpOrpaMMbl MarucTpaTypbl

OITK(V)-4

Crioco0eH npodeccroHanbHO BEIOUPATh U TBOPUYECKU HUCTIOIb30BATh
COBPEMEHHOE HayYHOE U TEXHUUYECKOE 000PYJ0BaHUE JIIsl pEIICHHUS
HAYYHBIX M MPAKTUYECKUX 3a/1a4

OITK(Y)-5

Crioco0eH KPUTUYECKH aHATM3UPOBATh, IPEICTABIIATH, 3AIIUIIATD,
00CYKIaTh U PaCpOCTPAHATh PE3YyIbTaThl CBOEH MPOodhecCHoHaANbHOM
eI TENIbHOCTH

OIIK(V)-6

Brnaneer HaBbIKaMH COCTaBJICHUS U OPOPMIICHHS HAyYHO-TEXHUYECKON
ITOKYMEHTAIIMM, HAYYHbIX OTYETOB, 0030pOB, TOKJIAJI0B U CTaTel

IpodeccnonabHbIe KOMIIETEHIIUH

TIK(Y)-1

CriocobeH popMHpOBATH IUATHOCTUYECKHE PELIEHUs TPOeCcCHOHATbHBIX
3ajad MyTeM MHTErpanuu QyHIaMEeHTAIbHBIX Pa3/Ie€I0B re0JOrHYeCKUX
HAyK U CIEUaTU3UPOBAHHBIX 3HAHUH, IIOJIyYEHHBIX IIPU OCBOCHUU
[IPOrpamMMBbl MAruCTPaTyphl

TIK(Y)-2

Crioco0eH caMOCTOATEIbHO MTPOBOJUTH HAYUHbIE SKCIIEPUMEHTBI U
ficcieIoBaHMs B PpOQeCcCHOHAIbHOM 001acTH, 00001IaTh U aHATTU3UPOBATh
HKCIEPUMEHTATbHYIO HH(OPMALIKIO, JIeNIaTh BBIBOBL, (HOPMYJINPOBATH
BAaKJIIOYEHUS! M PEKOMEHIAIluN

TIK(Y)-3

CriocoOeH co31aBaTh M UCCIIEIOBATh MOJIEIH U3y4aeMbIX OOBEKTOB Ha
OCHOBE UCTIOJIb30BaHUS YIIIYOJIEHHBIX TEOPETUUECKUX U MPAKTHIECKIX
BHAHWN B 00JIaCTH T'€0JIOTUH

TIK(Y)-4

CriocoOeH caMOCTOSITEILHO NOATOTAaBJIMBATL U IMTPOBOANUTDH
MPON3BOACTBCHHLIC 1 HAYYHO-IIPOU3BOACTBCHHEIC ITOJICBLIC, J'Ia60paTOpHI)Ie
M MHTCPIIPECTALIUMOHHBIC UCCIICIOBAHUSA ITPU PCILICHUU IMPAKTUYCCKUX 3aaaY
rCOJIOTUH CTPATCTHYCCKHUX METAJIJIOB




TIK(Y)-5

CriocoOeH caMOCTOSITETThHO BBIOMPATh, MOTOTABINBATh U
Mpo(heCCUOHATLHO IKCILTYaTUPOBATH COBPEMEHHOE MOJIEBOE U
irabopaTopHoe 000py0BaHUE U TIPUOOPHI B 00JIACTH T'€OJIOTUH
CTPaTErMYECKUX METAJUIOB

TIK(Y)-6

CriocoOeH K KOMIUIEKCHO# 00pab0TKe U MHTEPIPETAIIIH TIOJIEBOM U
iTabopaTopHOI MH(OPMAIIUU C UCTIOIH30BAaHUEM COBPEMEHHBIX METOJIOB C
[IeJIbI0 PEIICHHUS HAYYHO-TPOU3BOICTBEHHBIX 3a/1a4

I[OHOJIHI/ITGJ'[LHLIC KOMIICTCHIIMU YHUBCPCUTETA

TUTK(Y)-1

CrI0COOCH CaMOCTOSITENIFHO IUTAHUPOBATH U MIPOBOANUTH HAYYHbIC
MCCIIeIOBaHMs, 0000IIaTh U aHAIM3UPOBATH MOJIYYCHHYIO HH(OpMAIHIO,

(bopMyIIMpOBATh 3aKIIOUEHUS U PEKOMEHJAINH




TOMSK TOMCKNHA
POLYTECHNIC MONMUTEXHUYECKUN
UNIVERSITY IMIMB yHUBEPCUTET

MuHUCTepCTBO HayKkW K Bbicllero obpasoBaHna Poccniickoin Depepauunm
denepanbHoe rocygapcTeeHHOe aBTOHOMHOe
obpasoeaTtenbHoe yypekieHue Bbiclero obpaszoBaHnA
«HaumoHanbHLIA MccnegoeaTenbCKMin TOMCKMIA NONUTEXHMYECKUIA YHUBepcuTeT» (TTTY)

[Ixona UH:KeHepHas 1IK0JIa IPUPOIHBIX PECYPCOB
Hampasnenue noarorosku 05.04.01 T'eoJiorusi MecTOPOK/IEHUI CTPATETHYECKHX
Otnenenne mkoibl (HOLL) OTaesnenune reosiornu

YTBEPXJAIO:
Pykooautens OOIT

S3uxoB E.I'.
(ITognuce) (Mara) (®HNO)

3AJJAHHUE
HA BBINOJIHEHHE BBIMYCKHOH KBAJIN(PUKANMOHHO PadoThI
B dopwme:

Marucrepckoit ruccepTanuu

(6akanaBpcKoit pabOTHI, TUIIJIOMHOTO IMPOEKTA/pab0Thl, MAaTUCTEPCKON TUCCEPTALIH )
Crynenry:

I'pynna PUO
2JIMO01 pimnenko Muxamry MakcumoBuay
Tema paboThI:

["eostorust ¥ MUHEPAIOTO-TEOXUMUYECKHE 0COOCHHOCTH PYII
DIBKOHCKOTO ypaHoBOpyaHOro paiiona (Pecryonuka Caxa (Skyrtus))

Y TBepkaeHa npuka3oM AupeKTopa (1ara, HoMep) |21.01 2022 No21-45/c

|Cp01< CIa4Yu CTYJACHTOM BBIMIOJIHEHHON pabOTHI: |08.06.2022

TEXHUYECKOE 3AJIAHUE:

Hcxoanbie 1aHHbIe K padoTe @DoHoBas U ONyOJIIMKOBaHHAS TUTEPATYpa, Oa3bl

JaHHBIX OHpOGOBaHI/Iﬂ, reoJIOTUYCCKas KapTa
(HanMeHOBaHME 00BEKTa UCCIIEIOBAaHMS MM TPOSKTUPOBAHUS,

MPOM3BOAUTENILHOCTD WITH HATPY3Ka; PEXKUM pabOThI
(HeTpepHIBHBIN, IEPHOIUIECKIH, INKIMISCKAN H T. 1.); BUL
CBIPbS WITH MaTepHas U3JICIHs;, TPEOOBAHHUS K IPOAYKTY,
W3JIETIMIO WITH TIPoIieccy; 0coOble TpeOOBaHMUS K OCOOCHHOCTSIM
(YHKIIMOHUPOBAHUS (IKCIUTyaTaI[MK) OOBEKTA WUITH U3/ICIIHS B
TIaHe 0e30MaCHOCTH AKCILTYaTalliH, BIUSHAS Ha OKPYKAIOUTYIO
cpemy, PHepro3arparam; SJKOHOMHUYECKHI aHaIN3 U T. [I.).

Ilepedyennb nmomJiexaMxX UCCIACA0BAHUIO, I'eonoruueckas xapakTepucTHKa DJIBKOHCKOTO
NMPOEKTHPOBAHUIO M pa3padoTKe BONPOCOB YPaHOBOPYIHOTO paiioHa, aHa/IH3 ITyOMHHOTO
(aHanuTHYECKUii 0030p IO JUTEPATYPHBIM HCTOYHHUKAM C LICJIBIO CTPOEHUS, YCTAHOBJIEHUE 3aKOHOMEPHOCTEN
BBUICHEHHUS IOCTH)KCHUI MHPOBOH HAyKH TEXHUKH B pa3MeneHus py/

paccMaTpuBaeMoii 00J1aCTH; MOCTaHOBKA 3a/1a4¥ UCCIICI0BAHMS,
MPOEKTHPOBAHHS, KOHCTPYHPOBAHNUS; COAEPIKAHHE IIPOIETYPHI
HCCIIeIOBaHUS, IPOSKTUPOBAHHMsI, KOHCTPYHPOBAHUS,;
00CyXIeHHE Pe3yTbTaTOB BBHITTOIHEHHOH pabOTH; HANMEHOBAaHNE
JIOTIOJTHUTEIIBHBIX Pa3/IeNIoB, MOIEXKAMUX pa3paboTke.




Ilepedyensb rpaguueckoro Marepuasia

(c TOYHBIM yKa3aHHEM 003aTENbHBIX YEPTEKEH)

I'eonorunueckas KapTa MCCTOPOKIACHUSA CeBepﬂoe

KoHcyabTaHTBI 0 pa3jiesiaM BbIIIYCKHOM KBAIN(PUKAIMOHHOI padoThl

(c ykazaHHeM pa3eioB)

Pa3zgen

KoncyabTant

DuHAHCOBBIM MEHEIKMEHT,
pecypcodhHEeKTHBHOCT U
pecypcocOepekeHne

Poikakuna Tarbsina ['aBpuiioBHa, IOLIEHT, K. 3. H.

ConmanpHas OTBETCTBEHHOCTD

Ceuun AHzpeit AjekcanapoBHY, JOIICHT, K. T. H.

HaszBanus pa3aejioB, KOTOPbIC T0/IKHBI ObITH HAIIMCAHBI HA PYCCKOM M HHOCTPAHHOM

A3bIKAX:

Geological structure of the Severnoe gold-uranium deposit (Elcon uranium ore cluster (South Yakutia))

JlaTa BbIIa4M 32/1aHUA HA BHINOJHEHHE BHINYCKHOM
KBAJIN(PUKALMOHHOM PadoThI 10 JIMHEITHOMY rpauKy

01.03.2022

3aganue BbIAAJ PYKOBOAUTE/Ib:

JoKHOCTD (1% (0]

Yuenas cTeneHb,

Moanucey aTa
3BaHNE A A

S3ukoB Erop

Ipodeccop I'puropseBuy

A. I'.-M.H

3ana1me NPUHAJT K HCIOJJTHCHUI0 CTYAECHT:

I'pynna DdUO

Hoanucek JlaTa

2JIM01

Lpmnenko Muxann MakcuMoBUY




TOMSK TOMCKUNN
POLYTECHNIC MONMUTEXHUYECKUN
UNIVERSITY YHUBEPCUTET

MuHucTepcTBO HayKM 1 Bbicluero obpasosaHuaA Poccminickon Qegepaunm
bepepanbHoe rocygapcTBEHHOE aBTOHOMHOE
obpaszoBaTenibHOE yupexaeHre Bbicliero obpasoBaHma
«HaumoHanbHbIN nccnegoBaTenbCcknii TOMCKUIM MONMTEXHUYECKNA YHUBEPCUTET (TI1Y)

[ITxona_ MHxkeHepHAas MIKOJIa TPUPOIHBIX PECYPCOB

Hamnpasnenue noarotoku (cnenuaibHoCcTh) 05.04.01 T"eosiorus MEecTOpOXACHUN CTPATETHICCKUX
YpoBeHb 00pazoBaHusi Marucrparypa

Otnenenne mkonsl (HOLL) Otrnenenue reonoruu

Ilepuon BBIIOIHEHUS (ocennmii / Becennuii cemectp 2021 /2022 yueGHOrO0 rosa)

®dopma npeacTaBIeHus padOTHI:

‘ Marucrepckoi quccepranuu

(bakanaBpckas paboTa, TUIIIOMHBIA POEKT/padoTa, MarucTepcKas JucCepTanus)

KAJIEHJIAPHBIN PEUTUHI-TLIAH
BbINIOJIHCHH S BBIIYCKHOM KBATH(PUKANNOHHON PadoThI

| Cpok cllaus CTY/ICHTOM BBIIIOIHEHHO#H PaGoTHL: | 08.06.2022

Harta HasBanue pasnena (MmoaxyJs) / MakcuMasbHbIit
KOHTPOJIst B/ paboThl (MccieI0BaAHUA) 0as1 pa3aena
(mMoayst)
01.11.2021 I'maBa 1. OkOHOMHUKO-TeOrpadrUECKOE MOJIOKESHUE
15.12.2021 I'maBa 2. ['eonorudeckoe CTpoeHUe paiioHa
25.12.2021 I'maBa 3. Munepaiorunyeckas XxapakTepUCTHKA
08.03.2022 I'maBa 4. ['eoxuMu4eckoe MOJeIMpPOBaHNE
20.04.2022 I'maBa 5. ®uHAHCOBBIN MEHEIKMEHT, peCypcodpHEeKTUBHOCTH U
pecypcocOepexeHne
20.05.2022 I'maa 6. CouuanpHas OTBETCTBEHHOCTh MpPHU TPOBEICHUU
KaMepaJIbHbIX UCCIEIOBaHUN
COCTABUJIL:
Pykosoaurens BKP
J0/KHOCTH [(%(0] Yuenas cTenens, Moanucey JaTa
3BaAaHHUC
ITpodeccop E.I'" f3uxoB J.T.-M.H.,
COI'TACOBAHO:
PykoBoaureas OOII
JLoJIKHOCTh ®UO Yuenas creneHb, Hoanucp Jara

3BaHHE

[Tpodeccop

E.I".A3uxoB O.T.-M.H.,




3AJAHUE JIJISI PA3JIEJIA
«®UHAHCOBBIII MEHE/UKMEHT, PECYPCOD®®EKTUBHOCTD 1

PECYPCOCBEPEXEHUE)
CrypeHTy:
I'pynna ®UO
2JIMO1 I{pmnenko Muxaniry MakcumoBuay
Hlkona numIp Otaesienue Otpenenne
re0JI0ruml
YpoBeHb Maructparypa HanpasJieHue/cneniuajbHOCTh 05.04.01
00pa3oBaHus «["eonorus»

Hcxoanble nanHble K pa3jey « PMHAHCOBBI MeHeIKMEHT, pecypcod(pGpeKTHBHOCTH U
pecypcocOepekeHne !

[eonorust 1 MUHEPAIOrO-reOX UMUIECKHE
OCOOCHHOCTH YT

DNBKOHCKOTO YPaHOBOPYAHOTO paiioHa
(Pecrry6muka Caxa (SIkyTtus))

Pabota ¢ HayuHO¥ TUTEpaTypOH,
IIPEICTABICHHON B POCCUICKHX U
WHOCTPAHHBIX HAYYHBIX MyOIHKAIUAX,
AHAIMTUYECKUX MaTepuasax

Hepeqeﬂb BOIIPOCOB, MOAJIC/KAINUX UCCIICTOBAHUIO, IPOCKTUPOBAHUIO U pa3paﬁoTKe:

1.  Oyenka KomMmepyeckKko2o nomeHyuaid,
nepcneKmueHOCmuU U aibmepHamus
paspabomku npoekma ¢ no3uUyUU
pecypcodhpexmusnocmu u
pecypcocbepediceHus

IIpogedenue npeonpoekmuo2o ananuza.
OnpedeneHnue yeneeoeo pviHKa u npogedeHue
e2o ceemenmuposanus. Botnonnenue SWOT-
ananuza npoekma

2. IInanuposanue u popmuposanue
O1002cema pazpabomku

Onpedenenue yeneu u 0xcUOanull, mpebosanuil
npoexma. Onpeodenerue 6100xcema HAYUHO2O
Ucc1e008anus

3. Onpeodenenue pecypcholi, puHarcosol,
9KOHOMUYECKOU d¢hhexmueHocmu
paspabomku

IIposedenue oyenku IKOHOMUUECKOT
aghghexmuenocmu, pecypcosghghekmusrnocmu u
CPABHUMENLHOU P PHEeKMUSHOCIU PAZTUYHBIX
8APUAHMOB UCHOJIHEHUSL

Ilepeyenb rpaguyecKkoro MaTepHuasa (C MoyHbIM YKA3aHUeM 003amenbHblX Yepmedicell).

1. Oyenxa koHKypeHmocnocooHoCmuU MexXHUYeCKUX peueHull
2. Mampuya SWOT
3. Ipaguk nposedenus u 6100xcem npoekma
4.  Oyenka pecypcholi, QUHAHCOBOU U IKOHOMUUECKOU P pexmusHocmu pa3pabomxu
JlaTa BbIIa4M 3a1aHMA 1JIs1 pa3fena 1o JUHEeHHOMY rpadpuky \ 01.03.2022
3apaHue BblAaN KOHCY/IbTAHT:
Jo/KHOCTB 1017 (0] Yuenas Hoxmucn Hara
CTeneHb,
3BaHHe
JlomeHT Pepkaknna TaresiHa Kangumar 01.03.2022
["aBpunoBHa HKOHOMHYECKUX
HayK
3agaHune NPUHAN K UCNONHEHUIO CTYAEHT:
I'pynna PHUO Hoanuce Hara
2JIMO1 Hprmrerko Muxanim MakcuMOBUY 01.03.2022




3AJTAHUE JIJISI PA3JIEJIA
«COIHAAJIBHASA OTBETCTBEHHOCTb»

CryneHnry:
I'pynna (015 (0
2JIMO1 Lpimienko Muxaunny MakcumoBuuy
IIxoJ1a NIIIP Otaesenue OT1aesienue reos10ruu
YpoBeHb Maructparypa HanpagJjienue/ I'eonorust/I"eonorus
oOpa3oBaHus CHEeNHATBHOCTh | MECTOPOXKICHHUN CTPaTErnYeCKUX
METAaJLIOB
Tema BKP:

(Pecmybnuka Caxa (SIkyTust))

I'eonorust 1 MUHEPAJIOTO-TEOXUMHUECKHE OCOOCHHOCTH Pyl DIBKOHCKOTO YPaHOBOPYIHOTO palioHa

I/ICXOILHBIC AJAaHHBbIC K pa3aejay «COIIHaJ'IBHaﬂ OTBETCTBEHHOCTDb) .

00JIaCTH ero MPUMEHEeHHUS

1. XapakTepuctruka 00beKTa MccleT0BaHus (BEUIECTBO, Pabouas 30na 0ns nposedenus
MaTepuai, Mpuoop, aNropuT™M, METOINKA, padodast 30Ha) U KamepanbHot 00pabomKu.

Cmon, nepconanvublii KOmMnvlomep,
Qusuveckue Hocumenu ungopmayuu.

Ilepeuens BOIPOCOB, MOIEKALINX UCCIEIOBAHHUIO, IPOSKTHPOBAHMIO U pa3paboTKe:

1. IlpaBoBbIe U OPraHU3ALUOHHbIE
BOIIPOCHI o0ecrieyeHus1 0€30MACHOCTH:
—  crHenuaigbHble (XapaKTepHbIe
MIPU SKCIITyaTalul 00BEKTa
HCCIIEI0BaHNS,
MIPOEKTUpYyeMOii paboueit
30HBI) TIPaBOBBIE HOPMBI
TPYAOBOI'O 3aKOHO/ATEIILCTBA;
— OpraHu3allOHHBIC
MEPONPHTHS IPU
KOMIIOHOBKE paboyveii 30HBI.

1. I'OCT 12.0.003-2015 CCFT. OnacHuie u gpeonvle
npouszeoocmeeHuvle axmopul. Knaccuguxayus

2. I'OCT 12.1.003-2014 Cucmema cmanoapmog
bezonacnocmu mpyoa. Lllym. Obwue mpebosanus
besonacrnocmu

3. CHull 23-05-95* EcmecmeenHoe u UCKyccmeerHoe
oceelyenue

4. CanlluH 2.6.1.2523-09 Hopmsi paduayuonuoti
bezonacnocmu

5. CanlluH 1.2.3685-21 I'ueuenuuecxkue Hopmamuesl
u mpebosanus kK obecneveruro 6e30nacHocmu u (i)
bezspednocmu 075t Uenoseka hakmopos cpedvl
obumarus

6. I'OCT 12.4.011-89 CCHT. Cpeocmea 3awumut
pabomarowux. Obwue mpedoganus u K1accupurayusi.

2. [Ipon3BoacTBeHHAs] 0€30MACHOCTD:
2.1. AHanu3 BBIABIEHHBIX BPEAHBIX U
OmnacHbIX (aKTOPOB

2.2. O00oCcHOBaHUE MEPOIIPHUITHHN TIO
CHIDKEHHUIO BO3JIEUCTBHS

Bpeouwvie paxmopui ¢ kamepanvnwiii nepuoo:
1.Hedocmamounas oceewjeHHocmob paboueti 30Hbl;
2.0mxknonenue noxazameeti MUKPOKIUMAMA,

3. Hcuxogpuzuonocuueckue gaxmopul: HepeHo-
ncuxuyeckue nepezpy3Ku;

4.Ilpesviuienue yposus wyma,
5.Cmamuueckoe 21ekmpuiecmso,
6.Onexmpuieckuil mox.

Onacnuvie paxmopnol Ha yuacmike paoom:

].I'[opa:)fceHue IJIEKMpPU4eCKUM NOKOM,




2.0nacrocms 803HUKHOBEHUS noasicapoes.

— Pacuem: pacduem cucmemsvl UCKYCCMBEHHO2O
0CBEeUCHUAL.

3. DkoJiornueckas 0€30MacHOCTh:

B xone paboT Bo3neiicTBHE Ha CENUTEOHYIO 30HY HE
OKa3bIBaeTCs

4. be3onmacHOCTH B Ype3BbIYaiHbIX
CHUTyaLHsIX:

Bo3mo:knbie UC:

- TI0KapBI;

- UC B cBsi3U ¢ HEMPaBUIILHOM JKCILTyaTaIuei
TEXHOJIOTMYECKOT0 TPAHCIIOPTa U 000PYIOBAHUS;
- UC B cBs13U ¢ HECOOIIOICHUEM TEXHUKHU
0€30MacHOCTH NIPU MPOBEACHUH PaboT;
Hpupoanvie UC:

- UC MeTeopoioruueckoro xapakrepa (MOJIHUSA)
-IIPUPOJHBIE TIOKAPBI.

Hau6osee Tunuunas YC:

- YC B cBsI3U C HECOOIIOICHUEM TEXHUKH
0€30MacHOCTH IPH NMPOBEIACHUHU padoT.

| JlaTa BbI1auu 3a1aHus JJI8 pa3jieia mo JHHeiiHOMY rpauky | 01.03.2022

3agaHue BbI1aJ KOHCYJIbTAHT:

JloKHOCTH Y4eHasi cTeneHs, Moanucey JlaTa
3BaHHMe
Ceunn Aunapen
Tlouent P K.TH. 01.03.2022
AnexcanapoBu4
33}13HI/I€ NPUHAJT K HCIOJJHCHUI0 CTYAECHT:
I'pynna [0d7 (0] Moanucey Jara

2JIMO1 pimmnenko Muxaun MakcumMoBuY
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PE®EPAT

Brimycknas kBanudukanronnas pabora 120 c., 18 pwuc., 33 Tabn., 23
UCTOYHUKA, | nipusoxenue (A)

KioueBbie cJI0Ba: ypaH, re0JIOTUYECKOE MOJIEJTMPOBaHHUE,
TUAPOTEPMAIIbHBIE MECTOPOKICHHUSI, METACOMATH3M.

OO0beKTOM WCCIICIOBAHUS SIBISIOTCS TOPOABI M PYIbl MECTOPOXKICHUS
CeBepHoe DIBKOHCKOTO YPaHOBOPYAHOIO paiioHa.

[ear padoTbl COCTOMT B BBISIBICHUM MHHEPAJIOTO-TEOXHMHYECKUX
OCOOEHHOCTEW METacCOMaTUTOB M PYJ MOCPEICTBOM MUHEPAIOTMYECKOr0 aHalIu3a U
re0JIOr0-TeOXUMHUYECKOTO MOJICTUPOBAHMSL.

B mporecce ucciemoBanus MPOBOIUIUCH CICAYIONINE BUJIBI padOT:

1) aHanu3 MNpeApIIyIIUX HUCCICAOBAHUM C I1IE€JIbI0 OINpPEACIICHUs] CTENEeHH
W3YYCHHOCTH PAa3JIMYHBIX AaCTEKTOB TE€OJOTUYECKOTO CTPOCHHUS IIOBHBIX 30H
DIBKOHCKOTO TOPCTa;

2) aHamM3 MHHEPATBHOTO, XHMMHYECKOTO COCTaBa BMEHIAIONIMX OO/,
PYJIOBMEIIAIOMINX MMTOPO (METAaCOMATUTOB) M HEMOCPEIACTBEHHO PYJ aHAJIOTHYHBIX
PYIHBIX 30H U camoii CeBepHO 30HBbI;

3) CTaTUCTHYCCKUW  aHaNW3  pacClpeieliCcHUs  COJACPKaHWHA  TOJIE3HBIX
KOMITOHEHTOB C TIPEIBAPUTEIHLHON OIICHKOHW JIOCTOBEPHOCTH  OINMPOOOBaHMS,
WCKIIFOUCHUEM yparaHHbIX KOHIICHTPAIIUIA;

4) reoJIorHYecKoe MOCIIMPOBAHNE HA OCHOBAHHUH TTOTYUCHHBIX JaHHBIX;

5) bopMynupoBaHre BEIBOJIOB 10 UCCIICOBAHHMIO.

Obaacte npumeHenmsi. Pe3ynbrarbl paboThl MOTYT OBITh MPUMEHEHBI
HEJIporoJib30oBaTesieM JJisi pa3paboTku Oojee 3(DPEeKTUBHBIX METOJOB IOUCKA M

Pa3BEIKH MOJIOOHBIX 00BEKTOB B JAIBHEHIIIEM.
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BBEJAEHHUE

B cBs3u co CcTaOMIBHBIM POCTOM TOTPEOHOCTH YEIIOBEYECTBA B YPaHOBOM
ChIPbE U BBICOKUMHU TE€MIIaMH OTPaOOTKH MECTOPOKICHUN MECYaHMKOBOIO TUIA BCE
OCTpE€ CTAaHOBUTCS MPOOJeMa MOUCKA aAIbTEPHATUBHBIX MECTOPOXKACHUNU. OqHUM U3
TUMNOB TAKOBBIX SBIAIOTCSI KOPEHHBIE MECTOPOXKAECHUS, CBSI3aHHBIE C TEKTOHO-
MarMaTH4eCcKON aKTUBHU3ALMEN JPEBHUX LIUTOB, OTIWYAIOIINECS UCKIOUUTEIbHBIMU
3amacamMy  ypaHa M 3010Ta. Takke BeCcbMa NEPCIEKTHUBHBIM IMPEICTABISACTCS
PacCMOTPEHHE 30H 3K30IM€HHOTO OKHUCJIEHUS KPYTOMAJAIOIIUX PYIHBIX 3aJIEKEN KaK
CaMOCTOATENbHBIX O00BEKTOB, JOCTYHNHBIX JUIsi OTPAOOTKM METOJOM KY4YHOTO
BBIILICIIAYNBAHUSL.

bosbmion BkiIax B UM3ydEHUE TEOJIOTUYECKOIO CTPOCHHS TEPPUTOPUHU
LEHTpadbHOM 4acTu cnaenan B.E.bolnos, nu3ydaBmIMi YpaHOBOE OpPYACHECHHE B
npenenax AngaHo-TUMTOHCKOTO METAaHTUKIMHOPHUS U CO3JaBIIMK OJHY U3 MEPBBIX
reoJIOrO-TeHeTUYECKUX Mojieeil (HOPMUPOBAHUS MECTOPOKIACHUN 3IHKOHCKOTO
tumna. Takxke ¢ DIbKOHCKUM YPaHOBOPYAHBIM PAallOHOM CBSI3aHBI TPYAbl OOJBIIOTO
yycia crenuanucroB kommnanui «PocbypMam» u «YpaHusetmer», u3ydyaBllue B
X0JI€ TOMCKOBBIX W Pa3BEIOYHBIX Pa0OT aCMEKThl MUHEPAJIOTUM MECTOPOKIACHUH,
METaCOMATUYECKYIO 30HAJIBHOCTh U JIOKAJIM3AIUIO YPAaHOBOPYAHBIX Tell. C HEeTaBHUX
nop pan crnenuanuctoB AO « BHUUXT» 3aHuMaroTcss U3y4eHUEM OKHUCIEHHBIX Py
MECTOPOKJICHUN DJIbBKOHCKOTO THUIA, a4 TAKXKE TEXHOJIOTUEH M3BJICYEHUS MOJIE3HBIX
KOMITOHEHTOB U3 NOCJIEHUX.

JIMCKyCCHOHHBIMU I10 CE€U JEHb OCTAIOTCS BOIPOCHI, CBSI3aHHBIE C MTOMCKOM
HauOojiee MPOAYKTUBHBIX YYaCTKOB 30H OKHUCJIEHHUS, a TakXkKe MpoOJIeMbl
HKOHOMHUYHOT'O 00OTaIICHUS IEPBUYHBIX OPAHHEPUTOBBIX PY/I.

Lenpro paboThI ABISIETCS TPOEKTUPOBAHUE U OOOCHOBAHUE MTOMCKOBBIX padoT
JUJISL BBISIBIICHUSI OKUCIICHHBIX 30JI0TOYPAHOBBIX PYA.

AKTyanbHOCTh pPabOTHI COCTOWT B WCCICIOBAHUU TIEPCIIEKTUBHOTO JIJIst
MUHEPAJIBHO-CBIPhEBOM  0a3bl THUMA MECTOPOXKICHUNW TaKOro CTPATeruyecKoro

MCTaJlJIa KaK ypaH.
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OO0beKkT HMCCaefOBaHHUsI: MOPOJbI U PYyIbl MECTOPOXKIAEHUH IBKOHCKOIO
YPaHOBOPYHOTO pailoHa Ha mpuMepe MecTopoxaeHus: CeBepHoe.

IIpeamer: mnokanuzauus pyJ, OCOOCHHOCTH YPAHOBOTO OpPYJICHEHHS,
IPOCTPAHCTBEHHBIE COOTHOLIECHHUS PYIHBIX TEJI.

Henabio wucciaenoBaHusl SBISETCS BBISBICHUE MOMCKOBBIX IPU3HAKOB U
KPUTEPUEB YPAHOBOT'O OPYJICHEHUS, MHUHEPATIOTO-TEOXUMUYECKUX OCOOECHHOCTEM
MIOPOJ MECTOPOKIACHUM.

JIJist TOCTH>KEeHUS 11eJ1d ObLTM MOCTABJICHBI CIIEAYIONINE 3aJa4H;

1 AHaJIN3 MPEeANIECTBYIOMINX UCCIIETOBAHUI

2.  O06001IeHre MUHEPATIOTO-TEOXUMUIECKIX OCOOCHHOCTEH Pyl

3. IlpoBenenue nepBUYHOM 00pabOTKH ITUMPOBBIX 0a3 JaHHBIX

4. TlpoBeneHue CTaTUCTUYECKUX AaHAIM30B M0 BEIOOpKaM

5. T'eonormueckoe MonenrpoBaHUE

6. DopmynupoBKa KPUTEPUEB U IPUIHAKOB.

dakTHYecKuil MaTepual. B pacnopsikeHun Haxoauiuch: Hu@poas Oaza
JAaHHBIX CKBaKMH, cojepikallas B cede JaHHbIE MO COAEpXKaHUsIM 30J10Ta, cepedpa u
ypaHa, JUTOJIOTUH U TEKTOHUKE JI€TAJIU3allMOHHOTO Y4acTKa, OTYET C ONEpPaTUBHBIM
MOJICYETOM 3aI1acoB 30J10Ta B OKUCIEHHOM YacTu MecTopoxacHus CeBepHoe.

MeTtoabl ucciaenoBanuii. Pabora BBITIONHANIACH B MEPUOJI OYHOTO O0YUYEHUS
B MarucrpaType IO HampaBieHUIO0 «l'€oJorus MecTOpOXIEHUN CTpaTEerHuyecKuX
MeTauioB» HalMoHambHOrO MCCIIEN0BAaTENBCKOIO TOMCKOr0O IMOIUTEXHHUYECKOIO
yauBepcuteta (HU TITY). OcHOBHBIE METOIbI HCCIIETOBAHUS:

—  cOop moJsiHOM MH(pOPMAIITU O MECTOPOKICHUU,

—  TPOBEJIEHHE CTATUCTUYECKHUX aHAIU30B,

—  BU3YaJu3allMs IaHHBIX,

—  MHTEpIpeTauus MOoJTyYEHHBIX PE3YJIbTATOB U BHIBOJIBI.

Hayynass wu npakTnyeckas HOBHU3HA HCCJIEIOBAHMS COCTOUT B
IPUMEHEHUN TEXHOJIOTMI TE0JIOTHYECKOTr0 MOJEIMPOBAHUSA JJI  BBISBICHUS

3aKOHOMEPHOCTEH JIOKAJIU3alMU PYAHBIX TEJ, XapaKTEPHBIX PYIOBMEIIAKOIINAX
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MOPOJI, a TaKXE BBISIBJICHUM HA OCHOBAHUU JaHHBIX MOJCIMPOBAHUS BBHIBOJOB
MPUMEHUMBIX TSI TIOWCKA W PA3BEAKN aHATOTUYHBIX 00BEKTOB.

baarogapuocTi. ABTOp BbIpaXXkaeT IIyOOKYH NMPHU3HATEIBLHOCTh HAYYHOMY
PYKOBOJIUTENIO 1. T.-M. H., mpodeccopy oTaenenus reonoruu E.I'. f3ukoBy, 3a
BCECTOPOHHIOIO TMOMOIIb, K. T.-M. H., uwieHy-koppecnonaeHty PAEH B.A.
JomapeHnko, a Takxke reiepanibHoMmy aupektopy OOO «I'PII» 3a mpegocTtaBieHHbIE

MaTepUaJIbl, COBETHl U KOHCTPYKTUBHYIO KPUTHKY.
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1. JKOHOMHUKO-Teorpauieckoe  CTPYKTypPHOe MoJI0:KeHHe DIbKOHCKOT0

YPAaHOBOPYAHOI'O paioHA

OJIBKOHCKUI  ypaHOBOPYAHBIM pallOH pacmojioKEH B CEBEPHOM 4YacTH
ANIaHCKOTO IMUTa, aAMHUHUCTPATHBHO OTHOCSCH K Tepputopum pecmyonmku Caxa
(SAxytun). Ilpuypouen k AngaHo-Tumtonckomy wmerabnoky (Pucynok 1) —
IEHTPATBHOMY M3 TPEX MErabJIOKOB IUTa, MPEACTABICHHOMY MPEUMYIIECTBEHHO

HOPOJIaMH UEHTEPCKOT0 KOMILIEKCA, a TAKKE OTIOXKCHUAMHU (ENopoBcKoii cepun [1].

122° 126' 130
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Pucynok 1 — I'eonornueckas cxema AJaHckoro mura [ 3]

Tlpumeuanue: 1 — mesoszotickue wenounvle u 2 —2paHumouonvie UHMpy3uu,; 3 — pcKue
meppuzeHnble OMLoNCeHUss;, 4 — pughelicko-kemobpulickuil niamgopmentwlil wexon, 5—9 —
Odoxemoputickue memamop@uueckue KOMNIEKCul (CHelicbl): 5 — 01eKMUHCKUll, 6 — uenepckuil, 7 —
geooposckas cepus, 8§ — mumnmoHo-oxcenmynunckuil, 9 — 3eepesckuil u cmarosou, 10 —
enasmvle u 11 — emopocmenennvie paznomol, 12 — epanuya [[AP; 13 — mecmopooicoenus
FOorcnoe u Ceseproe. Meeabdnoku: 4-O — Yapo-Onexmunckuii; A-T — Anoano-Tummonckuii; T-V
— Tumnmono-Yuypcxuii

DJIbKOHCKHUI ypaHOBOPYIHBIN paiilOH COBNAJAET C OJHOMMEHHON TOpPCTOBOM
CTPYKTYpOH, C(HOPMHUPOBAHHOM HaA ITame ME3030MCKOM TEKTOHO-MarMaTU4eCKOn
akTuBM3anuu AnagaHo-CranoBoro murta (Pucynok 2). Ha tepputopuu ropctoBOro
MOAHSATHS IIMPOKO PACIPOCTPAHEHBI Teda ME3030MCKUX HMHTPY3UH IIETOYHOTO

KOMIIJICKCA, a TaKXEC 0O0JIBIIIOE KOJIWYECTBO IOBHBIX 30H, IPCACTABJICHHBIX cepneﬁ
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cyOmapaijieNbHbIX ~ pa3joMOB  TIJyOOKOro  3aJI0KEHUS  CEBEpO-3alajHOro
npoctupanusa. Cpenu HUX BblAEsAIOT 30HbBL: CeBepHas, HOxnas, LleHTpasbHas,
MarnutHas, CoxcoJlo0XCKasi, IEPBBIE IBE U3 KOTOPBIX BMEHIAtOT 95% M3BECTHBIX HA

cerofHs 00bEMOB 3aMacoB ypaHa | 30JI0Ta B IIpeiesiax paiona [2].

5845
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Pucynok 2 — KapTa-cxema DIbKOHCKOTO ypaHOBOPYAHOTO y3ia [9]
Ipumeuanue: 1 — me3o3otickue unmpyszuu, 2 — kemopulickue niamegopmentnvie KapoboHamuvle
dopmayuu; 3 — dokembpuiickue memamophumol u 2paHUMouosl ; 4 — 6IACMOMUIOHUMBL 5 —

NOOHOBNEHHbIE OpeSHUE PA3TIoMblL | 6 — MEe3030UCKUE 30HbL PA3TIOMO8, 7 — YPAHOBbIe
MeCmopoAHCOeHUs,
Lugppamu na xapme yxazanol mecmopodxcoenus: 1 — nvkon, 2 — Dnvkonckoe naamo, 3 —

Kypyne,
4 — Henpoxooumoe, 5 — /pysicnoe, 6 — Muneegckoe.
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1.2. TIlpeamecTBylonue padoThl U UX AHAJIH3

VYcaoBus nOKaIU3alud  YpaHOBOW M 30JI0TO-CEPEOPSHON MHUHEpaTU3aliK B
MPUTIOBEPXHOCTHON  (okucieHHOo#) uyactu 3oHbl CeBepHas wu3ydeHsl ['VYII
«Anpnanreonorusi» Ha otpe3ke or p. Kypynr (CB) mo p. Dkxemunna (FO3) nHa
MPOTSHKEHUU 0oJiee 5 KM.

[IpoBenennpiMu  paboTamMu  OBLJIO  YCTAaHOBIEHO, YTO  30JOTOPYAHAS
MUHEpAJIM3alysg B NPUNOBEPXHOCTHOW YacTH 30HBI IMPUYpPOUYEHA HE CTOJBKO K
TJIABHOMY IIIBY 30HBI, HO B OOJIBIIEH CTEMEHU K €ro OMepsIOIUM CTPYKTypaMm, B TO
BpeMsi, KaKk ypaHOBas — K OCEBOM YacTH pas3ioMa. Takke YCTAaHOBJIEHO, 4YTO
CPABHUTEJIBHO MOIIHBIE UHTEPBAJIBI 30JI0TOPYIHONM MUHEPAIU3ALMH, COCTABIISIOIINE
B OJIM3MOBEPXHOCTHOW OKHUCJIEHHOW 30He B cpeaHeM 20 M, ¢ TIIyOMHOM
PACHIEIUISIFOTCS M COKPAILIAFOTCS 10 IEPBBIX METPOB.

[lo wroram mpoBeneHHblx Ha ywacTtke CeBepHbiii pabor ['VII
«AJTaHT€0JIOTUS» B 30HE OKHUCJIEHHBIX Mopoja A0 riyOunsl 80-90 M cymmapHbie
IIPOTHO3HBIE peCypchl 30J0Ta Kareropun P; onenmBamucs B 9597 kr mnpu
conepxkanuu 1,04 r/t, kareropuum P, — 42022 xr mnpu coxaepxkanuu 1,04 1/T.
[Iporno3nsie pecypchl cepeOpa kareropuu P; orenensl B 77406 kr. Ilo menkum
PYJHBIM TEJIaM IOCYET MPOTHO3HBIX PECYPCOB HE IPOU3BOIMIICS.

YTO4YHEHrE 3aKOHOMEPHOCTEN JIOKAJIU3alMU 30JI0TOPYIHONM MUHEpaIU3aALUU
B 30HE OKHUCJIEHHMSI MeCcTOpoxaeHHH CeBepHOE IMPOJ0JIKAIOCh B XOJI€ Pa3BEAOYHBIX
pabor, mpoBoauMbix 3A0 «PYCBYPMAILD» B 2010-2011 rr. B pe3ynbrare 3Tux
paboT, KpoMe pellIeHrs OCHOBHOM 3aJayi — pa3BEAKU U MOJACYETa 3alacoB ypaHa —
BBIIIOJIHEHA OLIEHKA 30JI0TOTO OPYIECHEHHMS B IPUITIOBEPXHOCTHOM OKUCIIEHHOW 4acTH
30HbI, TPUTOAHOTO JJIsI OTPAOOTKM OTKPBITBIM CIOCOOOM METOJAOM KYy4HOIO
BBIIIIEJIAYMBAHUS 30JI0TA.

3070TOpYyAHAs 30HA U3y4Y€HA HA MPOTSHKEHHHM OKOJIO 5 KM MaruCTpaIbHBIMU
kaHaBamu (13 xanaB, 1112 M) 1 HaKJIOHHBIMU CKBaXMHAMU, TPOOYPEHHBIMU 10 CETU

800-400 m Ha 50-75 M mexay npodumnsimu 60-104 (Bcero 34 ckBaxuHsbl, 4554,2 m).
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B neGonpmom oObeMe ObUIM BBIMOTHEHBI MHHEPAIOTO-TEXHOJOTUYECKHE
WCCJICOBAaHUSI B OKHCJICHHOW 4YacTH 30HBI, BBIIIE KOHTypa OalaHCOBBIX
30JI0TOYpaHOBbIX pya. M3ydeHo 7 Mamoo0BEMHBIX MHUHEPAIOrO-TEXHOJIOTMYECKUX
po0, OTOOpaHHBIX U3 KaHaB U | TEXHOIOTHYECKas Tpoda U3 OTBajA MITOJIHHH.

O6ocHoBaHa 2-g Tpynma CJIOXKHOCTH ISl Cepedp0-30JI0TOTO OPYIACHEHHUS.
[Toacuer pecypcoB IpOU3BEIAEH METOAOM T'€OJOTMYECKUX OJOKOB B IMPOEKIUU Ha
BEPTUKAIBHYIO IJIOCKOCTh. Pecypcebl oueHensl 10 rinyounsl 100-150 M u coctaBuim
no kareropuu Pl: 3omora — 19129,38 xr, cepebpa — 124,8 1. Ilo cpaBHeHHIO C
noacuetoM ['YII «Anpanreonorus» (2006 r.), KOJIMUECTBO MPOTHO3ZHBIX PECYpPCOB
YBEINYUIIOCH, TPUMEPHO, B JBa pas3a.

N3ydenne 30710TOHOCHOCTH MPUIIOBEPXHOCTHOM OKHUCICEHHOW YacTh 3OHbI
Ceepnas nponomkeHo komnanuen AO YI'PK «Ypaunusermer» B 2018-2019 rr. (1o
3amannio AO «Dnpkonckuit 'MK»), mepen xoTopoil Obuta mocTaBieHa 3ajaya:
YTOUYHHUTH YCJIOBUSI W 3aKOHOMEPHOCTH JIOKAJIM3ALMU 30JI0TOTO OPYICHEHUs Ha
JETAIBHBIX YYaCTKax B Npelesiax OKHUCICHHOM 4YacTh OCHOBHOM PYJAHOW 30HBI
YpaHOBOTO MecTOpoxaeHus1 CeBepHOE.

B pesynbrate stux pad6or, OOO «I'PIl», nouyepneit kommanueit AO YI'PK
«YpaHIIBETMET», BBIMIOJIHEHA TEO0JOTO-3KOHOMHYECKAss OLEHKAa MECTOPOKICHUS
CeBepHOe Ha OCHOBE COCTAaBJICHHS TEXHUKO-DKOHOMHUYECKOTO 00OCHOBaHUS
BPEMEHHBIX Pa3BEIOYHBIX KOHAWIMNA MJIs MOJICUeTa 3alacoB OKUCIEHHBIX Pyl U
30J10Ta, MPUTOJIHBIX 1T OTKPBITON pa3pabOTKH METOOM KY4YHOTO BBIIIECIAYNBAHUS
30710Ta. [To pekoMeHT0BaHHBIM K YTBEPKACHUIO KOHAUIMSM BBITIOJIHEH U YTBEPKICH
MOJCYET 3aMacoB 30JI0TA U MOMYTHBIX KOMIIOHEHTOB — cepedpa U ypaHa.

B 2019-2020 rr. Ha MECTOPOKACHUH MPOJIOTKUIUCH OLIEHOYHBIE pabOThI, 1O

pe3yjbTaTaM KOTOPBIX IIOATOTOBJICH OTYCT C OIICPATHBHBLIM IIOACYCTOM 3aIllaCOB

[10,11].

18



2. I'eosiornyeckoe crpoenne

2.2. Crparurpadus

[lnomans MECTOPOXKIECHUS CIOXKEHa TIIyOOKO MeTaMOop(hU30BaHHBIMU,
TPAaHUTU3UPOBAHHBIMU W JHUCIOLUUPOBAHHBIMM  OOpPa30BaHUSIMU  apXEHCKOTO
BO3pacCTa, MPEJCTABICHHBIMU KPUCTAIUIMYECKUMU CJIAHIIAMH U THecamu, apXxercko-
MPOTEPO30MUCKUMH TPAHUTOUAAMH, JaHKaMu MeTaMOp(hU30BaHHBIX MHUKPOIUOPHUTOB
U JUOPUTOBBIX MOP(PHUPOB, MalKaMH Male030MCKUX AUaba3oB, a TaKXKe TeIaMU
ME3030MCKUX IIEJTOYHbIX M IETOYHO3EMENbHBIX IMOPOJ alJaHCKOTO KOMILIEKCA.
YeTBepTUUHBIE  MOPOABI, CpPEAUM  KOTOPBIX  BBIACISIIOTCS  BJIIOBUAJBHEIE,
JIETIOBUANIbHBIE U AJUTIOBHAIBHBIE OTJIOXKEHUS, XOTS U Pa3BUThI HA BCEH IUIOMIAIM
MECTOPOKACHUS, UMEIOT HE3HAUYNUTEIbHYIO MOIIIHOCTb.

Apxeiickuii memamopguueckuii Komnjiaekc B TPEIEIAX MECTOPOKICHUS
MPE/ICTAaBIICH 00Pa30BAHUSIMU 8ePXHEANIOAHCKOU U GedopOo8CKOLl CBUT.

Bepxuneanoanckas ceuma TpencTaBiicHa BepxHed mojacBuToii (ARVay).
PacnpocTpaHeHa ¢ TOBEPXHOCTHM Ha KpailHEM ceBepo-3amaje IUIoMaad B SIpe
OMenpakakcko — aHtukiuHanu.  [lo  pgawHeiIM  OypeHusi,  oOpa3oBaHuUs
BEPXHEAJAHCKOW CBUTHI, IMOCTEIIEHHO MOIrpyXasich nox yriaom 15-20° Ha roro-
BOCTOK, BCKpBIBaIOTCS 10 88 mpoduis, a TakkKe pacnpoCTpaHEHbI CO CTOPOHBI
nexxadero 6oka 30H61 CeBepHOU B MHTEpBasie OypoBbIX mpoduiieit 52-68.

[IpeacTraBieHa NPEUMYIIECTBEHHO BEPXHEM 4YacThi0 pa3pe3a MOJCBUTHIL:
aM(puO0I-OMOTUTOBBIMU, OMOTUTOBBLIMU THEMCAMH C TPOCIOSMH JHOIICHAOBBIX H
JIBYITUPOKCEHOBBIX PAa3HOCTEM, TPAHUTO-THENCAMM.

HwxHsis u cpenusis 4yacT pa3pesa BEpXHEH MOJACBUTHI BCKPHITHI HEOOIBIIUM
KOJIMYECTBOM CKBaKHH. [IpecTaBIeHBI BRICOKOTIIMHO3EMHUCTBIMHE (KOPIUESPUTOBBIMU
U CUUIMMAHUTCOJEPKAIIUMH) KPUCTANIMYECKUMH CJIAHIIAMM W THEHcaMu ¢
MPOCIOSIMU W JIMH3aMHU KBapIUTOB, OMOTUT-aM(PHOOTOBBIX, JBYNMHUPOKCEHOBBIX
raeiicoB. Kpome Toro, B pa3pe3e HMIMPOKO pACIPOCTPAHEHBI aHTHIPUTCOJIEPIKAIINE
(aHTUIPUT-TUOTICUA-TIOJICBOIIINIATOBbIE,  AHTHUAPUT-TUONICHIOBBIE C  amaTHUTOM)

opo/ibl. BOMM3M MOBEepXHOCTH aHTHIPUT BhIenaunBaercs [9,11].
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MorttHocTh 00pa3zoBaHuil BepxHeangaHckoi cBUTHI 10 1000Mm.

Dedoposcras ceuma (ARfd), oOpazoBaHus KOTOPOH ClIararOT ITOIABIISIOIIYIO

4acTh IUIOIIAJM MECTOPOXKICHUS, TMpeJCTaBieHa (CHU3Y BBEPX) Med8edesCKUM,
JIOOKAKAUCKUM, JIe2TUEPCKUM U KePUOUKAHCKUM TOPU30HTAMU.

Meoseoesckuti  copuzonm  (ARfdymd)  okaiimisier  BBIXOABI  ITOPOJ
BEpPXHEAIJAHCKOW CBUTHI B CPEIHEM TEUECHUHU KJII04a Maiioro, B paBoM OOPTY pyubs
Henpoxoaumoro, nanee Ha I0r0-BOCTOK MPOTSATHBAETCSA BAOJb BUCSIYETOo OOKa 30HBI
CeBepHOl, B BEpXOBbsIX pekH JKEIMHABl YaCTUYHO HWHBEIUPYETCS T'PAHUTHBIM
KyrnojoM. B cocraBe Tropu3oHTa mnpeoOnagaror  aM(PuOOII-TUONCUIOBEIE,
JTUOTICUIOBBIE, JBYIMUPOKCEHOBBIE U aM(PHOOI-IBYITHPOKCEHOBBIE KPUCTATITNICCKUE
CJIaHIIbl U THEWCHI B Pa3IMYHOM CTENEHH TPAaHUTU3UPOBAHHBIC, PEKE OTMEYAIOTCS
onotut-aM(puOoNIOBBIE, AUONCUA-aMPUOOIOBbIE THEWCHL.. MOIIHOCTE TOPU30HTA
BapbHpyeT B npenenax 50-200m.

Jookakatickuti  2copuzonm  (ARfdiIb) monp3yeTcss Ha MeCTOPOXICHUH
HauOOIBIINM PACIPOCTPAHEHUEM, IPUHUMAS YIaCTHE B CTPOCHUU KPBUIbEB CKIAIOK
U B fAllpax CKJIaJOK Oojiee MeNIKoro mopsiaka. B cocraBe ropusoHrta mnpeodiagaror
YMEPEHHO T'pPaHUTU3UPOBaHHBIE amM(pUOOJIOBbIE, NUONCUI-aM(UOOIOBbIE, OHOTUT-
aMm(pubos0oBBIE, OHOTHT-IHUOIICHI-aM(pHUOO0IOBBIC, JIBYIIUPOKCEH-aM(UOO0IOBBIC
KPUCTAJUIMYECKHE CIIAHIIBI W THEWCH, pPEKEe OTMEYaloTCs JBYIMUPOKCEHOBEIE,
runepcTeH-aM(puooI0BbIe, TUOTICUIOBBIE PA3HOCTH. J{J11 MOpOa TOPU30HTA 3a4aCTYIO
XapakTepHa TATHUCTas Tekcrypa. Cpeau OTMEYEHHBIX TOPOJ,  MOCTOSHHO
MIPUCYTCTBYET B BUJIC OTACIBHBIX 36PCH aHTHUPUT.

Jlecnuepcruti  eopuzonm (ARfdylg) BeImEnseTcss B JaeBOM 0OpTY pydUbs
JIBoiHOrO ® Ha Bojopaszaene JIBouHoOro-KypyHra, y4dacTByss B CTPOCHUH
CUHKJIMHAIFHOW CKJIaJKH OJNIM3MEPUANOHAIBHOTO TMPOCTUPAHHUS W TPEACTaBICH
3€JIEHOBATO-CEPhIMU, TEMHO-CEPhIMH U  OypOBaTO-CEphIMH  JHOIICHUOBBIMH,
amM(puO0JI-TUOTICUIOBEIMU,  JIBYIIUPOKCEHOBBIMHU,  amM(puOOII-ABYITHPOKCEHOBBIMU
raeiicamu. Ha riiybune oOpa3oBaHus JaHHOTO TOPU30HTA MPOCIIEKUBAIOTCS K FOTO-
BOCTOKY 110 OypoBoro mpo¢uis 76. B OonblioM KOIMYECTBE B COCTaBE TOPU3OHTA

MNPUCYTCTBYIOT JWOIICHAUTLEI, CKaIlOJUT-AHOINCUAOBLIC, MArHC€TUT-AUOIICUI0BLIC
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nopoxsl. [To manuem 3BepeBa H.M.(1975r.), O3nobuxuna B.A.(1983r.) B cocraBe
JIETIMEPCKOTO TOPU30HTA TAaKKE€ OTMEUAeTCs AaHTUAPUT. MOIIHOCTH TOPU30HTA
koJiebnercs ot 150 no 350 meTpoB.

Kepubukancxuu  eopusonm (ARfd.kb) passur HesnaumtTenbHO B szpe
YIOOMSIHYTOH BBIIIIE CHUHKIMHAJIBHOM CKJIaJAKA B JIEBOM OOpTy pyubs JIBoitHOTrO.
[IpencraBnen mnepecianBarOmMUMUCT  aMbUOOIOBBIMH, OHOTUT-aM(DUOOTOBEIMU
CIaHIIaMH W THEWCaMH MEJKO-, CPEIHE3EPHHCTHIMA TEMHO-CephiMH. B
HE3HAYUTEILHOM KOJIMYECTBE B COCTaBE THEMCOB OTMEUAIOTCS JUOIICH, TUIIEPCTEH.
HenonHast MOIIHOCTh TOPU30HTA COCTABIISIET HA IUIOIIAIA MECTOPOXKAEHUS 10 130M.

YeTBepTUYHBIE OTJIOKEHHSI OTHOCATCS K BEPXHEMY U CpEIHEMY OTACIaM U
MIPECTaBIICHBI AIIOBUATBHBIMU, JCTIOBHAIBHBIMU U aJUTFOBHAIBHBIMHU OTJIOKCHHUSIMU.
MomrHOCTh TIepBBIX OBYX - 1,5-3 M, B HIDKHHX YacTSAX CKJIOHOB OHA YBEIIMYHUBACTCS
110 5-7 METpPOB.

AJUTIOBHATIBHBIE OTJIOXKEHHUS pa3BUTHI 1O BCEM JOJMHAM pydbeB. Mx
MOIIIHOCTh HE MEHEe 5 METPOB M JOCTHTAeT TEPBBIX JECATKOB METpoB. B
OOJILIIMHCTBE CIy4acB aJIIOBHAJBHBIE OTJOXKECHHUS TIPEJCTABICHBI CYIECIMU C
OOJBIIIMM KOJMYECTBOM KPYIHBIX BAJIYHOB M TallbKH, PEXKE YCTaHABIUBAIOTCS

OTJeJIbHBIC MPOCIION TaJCUYHHKA U CPEeIHE3ePHUCTOrO mecka [11].
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2.3. HHTpY3UBHBII MarMaTu3M U NposiBjieHusi MeTamopduzma

Maemamuueckue 00pazoeamnusl pacnpoCTpaHEHBI Ha TI0ILA U
MECTOPOXKACHUS MOBceMeCTHO. Cpein HUX BBIACISIOTCS apXeucKo-npomepo30ucKul,
NAneo30UCKUU U Me3030UCKUY KOMIUIEKCHI TOPO/I.

Apxeticko-npomepo3ouckuil KOMNJIEKC MOJIB3YETCS HanOOJIBIITUM
paclpoCTpaHEHUEM M TMPEJCTABICH HOPMaJIbHBIMU JIEUKOKPATOBBIMU T'PAHUTAMHU
(Y2AR) wm amsackutoBeiMH TpaHuTaMu (Y3AR), a Taxke galKOBBIMH TeJlaMH
OPTOTHEHCOB (METaIMOPUTOB). B OTHEIBHBIX CKBa)XXMHAX, NpPUYEM B OOJIbIIEM
KOJIMYECTBE HaA CEBEpO-3amagHoOM (uiaHre MECTOPOXKJCHHS, OTMEYAaloTCs Teja
IJIAarMOTPAHUTOB MOIIHOCTHIO 710 15-20 MeTpoB, OOBIYHO COTJIACHBIX C THEHCOBBIM
cyoctparoM. IlnarnorpaHuThl NPEACTaBIAIOT COOON CpellHEe 3E€pPHUCTHIE CBETJIO-
Cephle 10 CephIX MOPOBI, COCTOSINNE U3 Iiarnokiasza (60-65%).

Hopmanvhvie netikokpamosvie epanumst  (y,AR) cnarator okomo 30%
IJIONIAIM  MECTOPOXKJEHUSI M PAcCHpOCTPaHEHbl TMOBCEMECTHO, dYalle B (Qopme
coriacHbix Tel. OHU 00pa3ylOT CaMOCTOSITEIbHBIE TEla, a TAKKE BXOJSIT B COCTaB
MUTMATUTOB. MaKpOCKONIMYECKH 3TU TPAHUTHI MPEACTABIAIOT COOON MacCHBHBIC
CpEIHE3EpHUCTBIE TOPOABl CEPOBATO-PO30BOIO M CBETJIO-po30oBoro 1msera. Ha
OTJICJIbHBIX y4aCTKaX BCTPEYAIOTCS ME30KPATOBBIE Pa3HOCTH HOPMAJIbHBIX TPAHUTOB
U TrpaHuTOTHEMcoB. Hambonee KpymHble MacCHBBI TPAHUTOB HOPMAJIBHOTO psifa
OTMEUAIOTCS B MECTaX pPacHpoCTpaHEHUsl JTIOOKAKAaWCKOro TOpPH30HTAa, a TaKXKe B
npejenax rpaHUTHOTO KYyIoja, KOTOPhIN 3aHMMAaeT MPOCTPAHCTBO OT MPaBOro Oopra
pyubsi Hempoxoaumoro 110 BepXoBbeB pydbs JpyxkHOTO B JexayeM OOKY 30HBI
CeBepHoil. BHyTpeHHEee CTpo€HUE Tel ME30KpPATOBBIX I'PAHUTOB UM I'PAHUTOTHEHCOB
HeogHopoaHo. Kak mpaBwio, OHM BKJIIOYAKOT pACIUIbIBUATHIC, HESCHBIE TIO
OUYEPTAHUSIM PEJIUKTHI KPUCTATUTMUECKUX CIIAHIIEB.

OTHOCAIIMECS CIOJIa KE cPAHUMHbIE OPMOMEKMUMbL HOPMAILHO20 COCMABa
(p2AR) cnararor HeOOJIBIIME, H3MEPSIEMbIC HECKOJBKMMH METpPaMH, IILJIUPOBBIC
000coONeHus, JTUH30BUIHBIC, a TaKXXE IOCIOWHBIE W CEKYIIUe JailKOBBIE Tela.

HpOTSDKCHHOCTB TCJI OPTOTCKTUTOB HE IIPEBLIIMIACT MCPBBIX COTCH METPOB, MOITHOCTD
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— OT HECKOJBKHX JCIIUMETPOB JO0 MEPBBIX METPOB. KOHTaKTHI MX OOBIYHO YETKHE.
OcHoBHasi Macca Tel OPTOTEKTUTOB CJIOXKEHA KPYIHO- THTAHTO3EPHUCTHIM KBaplieM,
MJIArMOKJIA30M U KaJIUEBBIM IOJIEBBIM IIATOM.

Ansckumogvle epanumel pa3BUTHI HA BCEH IIOMIAAN MECTOPOXKIICHHUS, ciaras,
B OCHOBHOM, MEJIKME IITOKOOOpa3HbIE TeJa C YeTKUMU CEKYIIUMHU KOHTakTamu. Tena
npoTskKeHHOCThIO 10 400 meTpoB. BHyTpeHHee CTpPOE€HHE Tell OAHOPOIHOE,
CTPYKTypa CpeIHE- M KPYMHO3EpHUCTasd. AJSCKUTOBBIE TPAHUTHl UMEIOT SIPKO-
PO30BBIN 10 MSICO-KPACHOTO IIBET. XapaKTEPEH LBET KBapla — AbIMYATHIA U YEPHBIN.
['paHuThI 001a1aF0T MOBBIIIEHHOW PaAMOAKTUBHOCTBIO.

Opmoecneiicor (memaouopumst) (OAR) cpemHero cocraBa IpeICTaBICHBI Ha
IUIOIIAIM KPYTONAAAOMMHU CEKYIIMMHU JalKaMd U CEpUSIMHU JIa€K C YETKUMH
KOHTAKTaMH CE€BEPO-3alaJHOT0 U CyOIIUPOTHOTO MPOCTUPAHUMN MTPOTIKEHHOCTHIO OT
MIEPBBIX COTEH METPOB /10 2,5-3 KM, MOIITHOCTBIO OT JAECATKOB cM /10 10-15 meTpoB, a
TaKK€ TMOJIOCOM TMOJOTONaJaliuX K 3amagy JaceKk Ha BOJOpa3leliec pPY4ybeB
JIBoitHoro-Henpoxoaumoro. [1o coctaBy OHM OTBEYarOT AUOPUTOBBIM MOPPUPUTAM.
Kpyronanaromre gailkv OpTOrHENCOB OPUEHTHPOBAHBI NapaylieabHO 30He CeBepHOit
B €€ BUCSYEM OOKY M BBINNOJHSIOT CyOIIMPOTHBIA paznom BerBuctsiid. [lopoasl 3tu
OypoBaTo-cepbi€ JI0 TEMHO-CEPhIX MEJKO-, TOHKO3EPHUCThIE MACCHUBHBIC, DPEXKE
pacciianioBanHbie. B 30He BeTBUCTOM W, B MEHBLIEH Mepe, B CEBEPO-3alaHbIX
Jlaiikax, OPTOTHEWCHl KAIMIINATU3UPOBAHBI, MUJIOHUTU3UPOBAHBI U B ME3030MCKOE
BpeMsl  NOABEPIJIUCh  THUAPOTEPMAIbHBIM  W3MEHeHHs M. [lonoromanaromive
OPTOTHENCHI pacCiIaHIlOBaHbl MHTEHCHUBHEE M TMPOLIECCHl KAJMWIIIATU3AUA B HHUX
MPOSIBJICHBI CUJIBHEE.

Taneosoiickuii komniexc IpeACTaBieH Juabazamu (fuPZ), 0bpa3yromuMu Ha
IJIONIAIM MECTOPOXKJCHUS JIBE CUCTEMbl KPYTOIAIAIONIUX JaeK CEBEpO-3amagHOTO
(mamenune K roro-zamany moi yriaom 70-85) m ceBepo-BOCTOYHOTO TPOCTUPAHUS C
najicHueM K 10ro-BocToky. OCHOBHAs Macca WX COCpPEAOTOYeHA MEXITy OypOBBIMU
npoduisimu 96-120. laliku npsiMOJIMHEWHbIE, UMEIOT UIMHY JI0 HECKOJBKUX COTEH

METpPOB, MOIIHOCTh 10 5-6M. Ilopoabsl MacCMBHBIE TEMHO-3EJIEHOIO W 3€JIE€HOBATO-
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TEMHO-CEPOr0 LIBETA TOHKO3EPHHUCTBIE, HO YacTO OTMEYalTCs MEIKO- U
CPEIHE3EPHUCTEIE.

Mesosotickui  uHmpy3u6Ho-cy08yIKAHUYECKU —~ KOMHJIEeKC  TPENCTaBJIeH
MEXIUIACTOBBIMA TE€JaMU W CEKyUIMMHU JailkamMu CHEHHT-oppupoB (emMZ) wu

MUHETT ( MZ). C noBepXHOCTH 3TH 00pa30BaHUSI OTMEUAIOTCS MPEUMYIIECTBEHHO

Ha Bojopazzaene pyubs JlBoitHoro u p. KypyHr, Ha rnyOuHe oOTIenbHBIE Hailku
IIEpECeUYEHbl IOro-BocTouHee JIBonHOro. Pol nmaex IIeo4yHO3eMENbHBIX IOPOL
CEBEPO-BOCTOYHOTO IMPOCTUPAHUS 3aKapTHpoBaH Mexnay mnpobuismu 104 u 108,
najeHue ux K ceBepo-zamaay nona yriamu 40-57°. IIpoTsSKEHHOCTh MaeK OT
HECKOJIbKMX JECSITKOB METPOB JI0 HECKOJIBKHUX COTE€H METPOB, MOIIHOCThH - 0 5-6
MeTpoB. Kpome MaHHOro HalpaBlICHHS, OTMEUAKOTCS AWK CEBEPO-3alaJHOr0 M
OJIM3MEPUIMOHATILHOTO TPOCTUPAHUM, uMerone KpyTthie (m0 80°) yriabel majeHus.
HauGonee BwimepkaHHas IO MPOCTUPAHUIO TIOJIOTO-TIAJAIONMIAsl K 3amaay Jaika
MUHETTBl MOIHOCTBIO 70 5-6 M pacmojiokeHa Mexay npoduwismu 88-66 Ha

ropusoHTax 250-500m [4,11].
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2.4. TexToHHKa
2.4.1. IlnuKkaTUBHBIE TUCIOKALMH

OCHOBHOW TUIMKaTUBHOM CTPYKTYpOW IUIOIIAAM MECTOPOKACHUS SIBISCTCA
IMenbOHCaKcKas aHmMuKIUHAIb, OCh KOTOPOM MPOCIEKUBAETCS C CEBEpo-3amajia Ha
IOr0-BOCTOK M Pa3BOpauyMBacTCs B Mexaypeube AKUH-KypyHr B ceBepO-BOCTOUYHOM
HarpaBieHuu. HemocpencTBeHHO Ha IUIOUIAAM YCTAaHABIMBAIOTCS (PparMeHT CeBepo-
BOCTOYHOT'O u3ruda AHTUKJIMHAIH (Ha CEBEpO-3anagHOM ¢manre
MECTOPOXKACHHUS ),[JI€ FOr0-BOCTOYHOE KPBUIO CTPYKTYPBI CIOKEHO OOpa3oBaHUSIMH
MEJIBEJIEBCKOTO TOPU30HTA (DETOPOBCKOM CBUTHI M BEPXHEATJAHCKON CBUTHI, & TAKXKE
IOTr0-3aMaJHOE€  KPbUJIO OCHOBHOM CTPYKTYphI, 3aHHMMAIOIIEEe BCIO IUIONIA]Ib
MECTOPOXKJICHUS K FIOr0-BOCTOKY OT py4dbsi HEmpoXoIUMbIid U CIIOAKEHHOE MOPOJIaMU
JTHOOKAaKaliCKOrO M MEJBEIEBCKOIO0  TOPU30HTOB  (PEJOPOBCKOM  CBUTHI U
BEpXHEANJJAHCKOM  CBUTBHL.  SlmepHas  4acTh  AHTUKIMHAIA  WHTEHCHUBHO
rpaHUTU3NpoBaHa. Ha kpailHeM IOro-BOCTOKE IUIOMIAAN 3aKAPTUPOBAHBI OTJIOKEHHS
JIETJIMEPCKOTO  TOPU30HTA, CJArarolle CEBEPO-BOCTOYHOE KpbUIO AKHHCKO-
MacubITCKOW CUHKJIMHAJIY.

OMenbKaKCKash aHTHKIMHAIb OCJIOXKHEHA CTPYKTypamMu 00Jie€ BBICOKOTO
nopsiJika, HauboJee 3HAUUTEIbHBIMU U3 KOTOPBIX SIBISIIOTCA CUHKIMHAIbHAS CKIIAJKA
CyOMEpHUIMOHAILHOTO TPOCTUPAHUS, CIOKEHHAsh O0Opa30BaHUSIMH JICTJIMEPCKOTO U
KEpUOUKAHCKOTO TOPU30HTOB B JIEBOM OOpPTYy M TMPHUIOJUHHOM YACTH PYUbs
JIBoiiHOrO, a TakXe AaHTUKIMHAIb CYOIIMPOTHOIO MPOCTUPAHUSA, CJIOKEHHAS
MOpOJIaMH MEIBEAEBCKOTO TOPU30HTA B IOr0O-BOCTOYHOM uactu momanu. [lepsas
uMeeT mmupuHy nopsnaka 1,5-2,0 kM. Ock ee, a TakKe OCH COINPSKEHHBIX ¢ HEto 0oiiee
MEJIKMX CKJIQJIOK B Mexaypeube Henmpoxonumeiii — KypyHr HaKJIOHEHBI K BOCTOKY U
I0ro-BocToKy. IlameHuwe 3amafmHOro Kppula K BOCTOKY mon yriaamu 20-40°,
BOCTOYHOTO - 35-60° Takke K BOCTOKY. BTOpasi aHTUKIIMHANbHAS CKJIAJKa, IUPUHOM
500-600 MeTpoB M MPOTSHKESHHOCTHIO OoJjiee 2,5 KM COIpPsDKEHA C CHHKJIMHAJIBIO

MPUMEPHO TAKOTO k€ pazMepa. Kpbuibs CKiIalok MajgaloT B pa3Hble CTOPOHBI (K OTY
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u ceBepy) noa yriiamu ot 40 no 70°. JIuiib Ha CBOEM BBIKIIMHUBAHUM aHTUKJIWHAIb
3aMPOKU/IBIBAETCS K CEBEPY.

B uHTepBasie HECKONbKUX OYpOBBIX Hpoduiiell ycTaHaBIMBAETCS OJUH W3
TPAaHUTO-THEMCOBBIX KYIOJOB OMEIhIKAKCKON AHTUKJIMHAIM (€ro Ioro-3amagHasi

nepudepuitHas yacTth). 3oHa CeBepHas MepeceKkaeT KyIoJ MOYTH MO KacaTeabHOU

[1,4].
2.4.2. ]In3bIOHKTUBHBIE TUCJIOKALIMH

Pa3pbiBHBIE HapylIeHUs SBJIIOTCS TJIABHBIMU 3JIEMEHTAMHU T'€0JOTHYECKOTO
CTPOEHHUSI MECTOPOXKJICHUSI, TOCKOJIbKY YacTh W3 HUX BMEIIAIOT MPOMBIIUICHHOE
YpaHOBOE OpYyJECHEHHE, a JPYrue OKa3bIBAIOT BIMSHUE HA €ro Jokamauzanuio. Ilo
BO3pAacCTy OHU ITOJIPA3JIEISAIOTCS Ha YEThIPE TPYIIIBL:

— pa3JI0MBI apXEHCKO-TIPOTEPO30MCKOI0 BO3PaCTa;

- pa3J0Mbl AJIE030MCKOro BO3pacTa;

— pa3J0MbI ME3030MCKOr0 BO3pacTa;

— Pa3’IoMbl ME30-KaltHO30MCKOTO BO3pPACTa.

Pa3znomur apxeiicko-npomepo3oticko2o 6o3pacma MHUPOKO MPEACTABICHBI HA
MECTOPOXKICHHH, I'7Ie PUKCUPYIOTCS AaliKaMi METaMOP(PHU30BaHHBIX MUKPOIHMOPUTOB
(opTorueiicaMu) M TErmMaTouj0B (OPTOTEKTHTOB), a TaKXK€ IIBAMH MUJIOHUTOB,
OJJaCTOMUJIOHUTOB U OJacTOKaTakyia3uToB. OHU MOAPA3JEISAIOTCS HA TPU CUCTEMBI,
pa3iaMyarolyecss [0  HalpaBJICHUIO:  CYOIIMpPOTHBIE, CEBEpO-3alajgHble U
cyOMepuIuOHAIbHBIE.

CyOlmupoTHBIE PA3JIOMbl  BBIIIOJHEHbl B OCHOBHOM OpTOTHEHCaMu U
0JIaCTOMUJIOHUTAMH.

Haunbonee 3HAaYMMBIM MpPEICTABUTENEM 3TOM CHUCTEMBI SIBISIETCA 30HA
Bemeucmas, nepecekaroniasi 1Mo JWaroHady IUIOMIAJb M IOJA OCTPBIM YIJIOM 30HY
CeBepHyl0 B IIEHTPAJIbHOM 4YacTH MeCTOpokJeHud. Ha moBepxHOoCcTH 30HA
MpEACTABICHA €AUHUYHBIM IIBOM OPTOTHEHCOB MOIIHOCTBIO OT 10-12 mo 20 wm.
YyacTkaMM €  BHUCSYEro WJM  JIeKAYero KOHTAKTA  OTMEYAIOTCS  LIBBI

0JIaCTOMUJIOHUTOB M0 OpTOrHeiicam. BocTouHee CONpsKeHHM cO CTpYKTypaMu
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CEBEpO-3alaJIHOr0 TMPOCTUpaHUs 30Ha BerBucTas pacnamaercs Ha HECKOJIBKO
MaJIOMOIIHBIX MapalIeIbHbIX Ha€K MOIIHOCTBIO 0 2-5 MeTpoB. [IpocTupanue 30HbI
cyomupotHoe (92-95°), maneHue OIU3BEPTHKAIBHOE C OTKJIOHEHHEM Ha ceBep (75-
85°). C moBepxHOCTH (KaHaBbI, IVIOLIAAKNA MO OypOBbIE CKBaKMHBI) U Ha ITyOHWHE B
30H¢ BerBuctoil 3adukcupoBaHBl  MOBBIIIEHUWE AKTHUBHOCTH, ME3030iCKas
MeTacoMaTUu4ecKkas popadoTka, OpeKurpoBaHUE.

Hpyrue, Oojiee MeJKHE pPa3jioMbl JAHHOW CHUCTEMBI, BBIITOJIHEHHbBIE
OpTOTHEWCAaMH M TIOJHOBJICHHBIE ME3030MCKUMHM IIBaMH OpEKUYMii, OTMEYAIOTCs Ha
I0r0-BOCTOYHOM (hianre 30HbI CeBepHO#l (MOIIHOCTH 2-5 M, mpoTsskeHHOCTH 700
METpOB, MaJICHUE K Iory-foro-3amanay noja 50°), a Takke Ha IOro-zamaje IUIoIaau
(MOIIIHOCTH Jaiiku OpTOTHEHCOB 31ech 15-20 meTpoB, npoTsikeHHOCTh 450 MeTpoB,
npoctupanue 90°).

CyOmepuanoHaIbHBIE apXeMCKO-MPOTEPO30MCKUE pa3ioOMbl Ha  IJIOIATU
MECTOPOXKICHUSI KapTUPYIOTCS HA BoJopaszene pyubeB JBoitHoro u Henpoxoaumoro
U TPEACTABJICHbl IMOJOCOM TMOJIOrONajarolMX K 3amagy JlaeéKk OpTOTHEWCOB,
npoctupanue kKotopbix 0-10°, yron magenus ot 20 10 45°, MOIIHOCTh OTIEIBHBIX
maek oT 5 mo 60m B pasmyBax. Ilomoca  gaek mepecekaeTr BCHO  IUIOIIA[Ib
MECTOPOXKIACHUS U SIBJISIETCS MPOJOJDKEHUEM MPOTSHKEHHOM (Oosee 15kM) mosioch
OpPTOTHEHCOB, MPOCIICKUBAIOIICHCS ¢ OacceliHa p. XOJI0IHOM.

Cucrema apXENUCKO-TIPOTEPOZOMCKUX pas3iIoMoB CEBEPO-3aMagHOTO
MPOCTUPAHUS MPECTABICHA HA MECTOPOXKACHUU 30HOM CeBEepHO, XapaKTEepUCTUKA
BHYTPEHHETO CTPOEHUsS KOTOpoill OyaeT mana Hike. Kpome 3oHbl CeBepHOi, Ha
y4acTKe IMIUPOKO Pa3BUThl Jallkl OPTOTHEMCOB CEBEpPO-3aMaJHOTO MPOCTUPAHMUS,
CKOHIIEHTPUPOBAHHBIE CO CTOPOHBI BUCSYETO0 OOKa 30HBI HA BCEM €€ MPOTSKECHUU B
nojoce mupuHor oT 300 o 800 meTpoB. IIpOTAKEHHOCTh TA€K OT MEPBBIX COTEH
MeTpoB 70 2,5 kM. MomHocTh OoT gonedt merpa no 4-15 merpoB. Hambonee
MPOTSKEHHBIE JAWKA OPTOTHEWCOB 3aKAPTUPOBAHBI LIECHTPAJIBHON U CEBEPO-3aIT1aIHOM
yacT. MomHocTe ux kosnebnercs ot 10 go 15-17 merpoB; mpu pacuierieHUH
MOITHOCTh OTAEIbHBIX IIBOB YMEHbIIaeTcsa A0 5-1 metpa. [lageHue opTOrHeicoB K

roro-3amnany ot 57° mo 73°. IlocinenHue AOBOJIBHO YacTO COMPOBOMKIAAIOTCS IIBAMU
2/



MUJIOHUTOB. Ha TiryOmHe naiiku OpTOTHEWCOB MHOTJA HACIEAYIOTCS ME3030MCKUMU
TEKTOHO-METAaCOMaTUYECKUMHU 00pa3oBaHusAMU 30HBI CeBepHON, 0COOEHHO B MecTax
IJIABHOTO BBIMIOJAXXUBAaHUS TEPBbIX. ['0pa3fgo pexke pasiaoMbl CEBEPO-3alagHOTO
MPOCTUPAHUSL BBIMOJHEHBI MErMaTouaaMu (OPTOTEKTUTAMH), PaCHpPOCTPAHECHHBIMU
MPEUMYIIECTBEHHO Ha ceBepo-3anagHoM ¢iaHre mectopoxiaeHus. [lamenue naek
kpytoe (oT 64 no 80°) B OCHOBHOM Ha CEBEpPO-BOCTOK. [IpOTSKEHHOCTh MX HE
MPEBBIIIAET MEPBBIX COTEH METPOB (CM. OMUCAHME MarMaTHUYeCKUX OOpa30BaHUIA
MECTOPOKICHHUS).

K rpynmne apxeicko-npoTepo30MCKUX pa3pbIBHBIX HAPYIIEHUN JTOKHBI ObITh
OTHECEHBbI TaKX€ TEKTOHWYECKHE IIBBI, MPEACTaBJICHHbIE OJIACTOMUIOHUTAMHU W
OllacToKaTakjia3uTaMd 10  BMEHIAIONIMM  TOpojaM, OpTOrHedcaMm,  KBapil-
MOJICBOIIIATOBBIM M TOJIEBOIINATOBBIM MOpojiaM. OHU NMPUHUMAIOT YYaCTHE KAK B
CTPOCHUU caMoi 30HbI CEBEPHOW, TAK U B CTPOCHUHU CTPYKTYpP CEBEPO-BOCTOYHOTO,
CyOIITMPOTHOTO U CEBEPO-3aMaJIHOT0 HAMPABICHUH.

llaneosotickue pazpuléHvle HapyuieHUus CONIPOBOXKIAIOTCS JalKaMHu Juada3oB,
n1uaba30BbIX MOPGUPUTOB, HMMEIONIUX CEBEpO-3alMaJHOE U  CEBEPO-BOCTOUHOE
MPOCTUPAHUE, KOTOPHIE CKOHIEHTPUPOBAHBI, MPEUMYIIECTBEHHO, B MEXIYPEUbE
p.-KypyHr — pyu. JIBoiiHoi. OCHOBHas cucTeMa JaeK CeBEpO-3amaHOro MPOCTUPAHUS
Ha MOBEPXHOCTH MPOCTPAHCTBEHHO coBHaAaeT ¢ 30HOW CeBepHOH, a Janee K Iro-
BOCTOKY BBIXOJMT B JieKauuid 00K 30HBL. [IpoTsKeHHOCTh OTAENbHBIX Jaek oT 300M
no lxm, momrHOCTh 2-5 MeTpoB. [lameHue ux cyOBepTHKAIbHOE, a TaKXKe IOro-
3anagHoe moa yriaamu 55-73°. Eaunuunble galiku auaba3zoB, MPEACTaBISIONIME
CEBEpPO-3aAMAHYI0 CHUCTEMY IMAJICO30MCKUX PAa3JIOMOB, YCTAaHABIMBAIOTCS TaKXKE
ceBepo-3anaanee pyd. Hempoxoaumsiii B exadem 00Ky 30HbI CeBEpHO.

[Tameo3olickne pa3iioMbl CEBEPO-BOCTOYHOTO MNPOCTHUPAHHUSI, BBINOJHECHHBIE
nalikamu 1rabasoB, repecekaroT 30Hy CeBepHYIO B CEBEpO-3anaHON YacTH.

Me3zo3ouckue paznomvl  BBIIOJIHEHBl JallKaMU  IIEJIOYHO3EMENBbHBIX U
IIEJIOYHBIX TIOPOJl WX THUIPOTEPMaATbHO-METACOMATUUECKUMU OOpa30BaHUSIMH U
PYIHBIMH TEJIaMM C 30JIOTOYpaHOBOW MuHepanu3auueil. Cpeau pa3iomoB,

BBITIOJTHEHHBIX JallKaMu ME3030MCKUX TIOPOJI, BBIICISIOTCS Pa3joMbl CEBEPO-
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BOCTOYHOTO,  CYOMEpHUIMOHAIBHOTO W  CEBEpPO-3aMaJHOTO  MPOCTUPAHUI.
CyOMepuanoHaNbHbIE  JAalKM  IIEJOYHBIX  MOPOJ ~ 4YacTO  MOJHOBISIOTCA
HEOTEKTOHUYECKUMU Pa3JIOMaMH.

Cpenu pas3inoMoOB, BBINOJHEHHBIX T'HMAPOTEPMAIBHO-METACOMATUHYECKUMU
o0pa3oBaHUSMH M pPYyAHBIMHA TeJaMH, HaubOojee paclpoCTpaHEHbl HapyIICHUS
CEBEPO-3aMaJIHOr0 TMPOCTUPAHHUS, OCHOBHBIM IMPEACTABUTEIEM KOTOPBIX SIBIISAETCS
30na CesepHasi.

Kpome TOro, ormewarorcs CTPYKTYphl CYOIIMPOTHOTO NIPOCTUpaHUs, K
KOTOPBIM OTHOCATCS 30Ha BeTBucras. B OonbIIMHCTBE CilydaeB ce€BEpO-3allaHble U
CyOUIMPOTHBIE pPAa3jOMbl HACIEAYIOT HalpaBieHUE O0oJiee JPEBHUX Pa3phIBHBIX
HapyLICHUH, HO YCTaHABJIMBAIOTCS U COOCTBEHHO ME3030ICKHE TEKTOHUUYECKUE LIBBI,
K KOTOPBIM MPUYPOYEHBI TUAPOTEPMAIBHO-METACOMATUYECKHE W3MEHEHUS H
ypaHoBoe opyneHeHue. Ilagenue 3tux mBoB B 30He BeTBUCTON K ceBepy IO yIiioM
75° u x ory nop yriamu 26-35°.

CyOmepuanoHaabHble ME3030MCKHE Pa3jioMbl Ha MIIOLMIAAN MECTOPOKICHUS
npeactaBieHbl 30HaMu NeNe313, 314 u 335, pacnonoKeHHbIMU CEBEpPO-3alaHEe
pyubsa JlBoitHoro. Hanbosiee untepecHa u3 Hux 30Ha Ne 335, 3akapThpoBaHHasi CO
CTOPOHBI Jiexkauero 0oka 30Hbl CeBepHOM. 30Ha BCKPBITA OJMHHAALATHIO KaHABaMU
pYYHON TIPOXOJKM M TIPEACTABJICHA CHUCTEMaMH IIIBOB KBapIIEBBIX OpEKUMiA
KAaTaKJIa3uTOB, METAaCOMATHUTOB  CEBEPO-3aMaJHOIO0 U  CyOMepHUIMOHAIBHOTO
MPOCTUPaHUsl NPOTHKEHHOCTHI0 OT 150 nmo 300 MetpoB u MoutHOCTHIO OT 0,5 70 3
MeTpoB. [lamenre cyOMepuIMoHaIbHbBIX MIBOB KojeoneTcs oT 50 1o 62° k 3anany u
BOCTOKY, CEBEpO-3alaJHbIX IIBOB — K CEBEPO-BOCTOKY M, peXe, K IOro-3amajay Mnoj
yrmamu ot 30 mo 57°. Ilo JaHHBIM TOBEPXHOCTHBIX HCCIIEIOBAHHM, 30HA
NpeACTaBiIgeTcsl Kak ci1ab0 HACBHIIEHHBIM I[IBaMHM IUITOKBEPK C  OOIIKUM
cyOMepuInOHaNbHBIM NpocTUpanuem 1o npoduis 105. Jlanee k ceBepo-3amaay 30Ha
npuobpeTaeT ceBepo-3anagHoe npoctupanue. C moBepXHOCTH 00pa30BaHUs 30HBI 1O
JaHHBIM OOpo370BOro ornpoOoBaHus kaHaB cogepxkart a0 0,02% ypana npu

mormaoctr 10 0,7m (K-1279).
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3oubl NoeNe 313 u 314, pacnonokeHHbIE COOTBETCTBEHHO Ha npoduiax 121,5
u 111, npencraBnstor coboit cuctemy maigoMmomHbeix (0,3-0,5 M) TeKTOHHMYECKHX
IIBOB, BBIMOJHEHHBIX  OpeKkuuMsMH Ha KBapueBoMm IieMeHtre. Cucrema IIIBOB,
oOpasyronux 30Hy Ne 314, uMmeroT majeHue K 3anagy moj yriaamu 35-70°. 3ona Ne
313 HakJIOHEHa K BOCTOKY moj yriiamu 40-65°. MakcuMaiibHass MOITHOCTh 30HbI No
313 nmo 10 wmeTpoB. YCTaHOBIEHHBIE C TIOBEPXHOCTH COJACpPKAaHHUS ypaHa B
opyaeHenbsix uHTepBanax 30HbI No 313 nmocrturarot 0,020-0,025% mnpu moiHOCTH
nocjiequux 10 0,6Mm.

Me3o-kauno3souckue paspvléHble HApYyuleHus, TPEACTABICHHbIE 30HaAMU
JIpoOJieHUsI Y TPEHIMHOBATOCTH, JIOBOJBbHO HMHTEHCHUBHO TMPOSIBICHBI  Ha
MecTOpOXIeHUU. OHU BOJIOHOCHBI, KABEPHO3HBI, JJUMOHUTU3UPOBAHBI U MPOSBICHBI
B JIByX OCHOBHBIX HANpPaBJICHUSAX: CYOMEPUIANOHAIBHOM U CEBEPO-BOCTOYHOM.
HaunGosiee MHOrOYHCIIEHHBI HEOTEKTOHUYECKHE HAPYIIEHUS OT CPEJIMHBI 10 CEBEPO-
3armajiHoro (hJlaHra MECTOPOK/ICHUS.

OnHUM H3 OTYETJIMBO BBIPAXKEHHBIX CEBEPO-BOCTOYHBIX HAPYIICHUH II0
JAHHBIM JIOKYMEHTAIIMM TTOBEPXHOCTHBIX BBIPAOOTOK, IITOJIHHEBOTO TOPU30HTA H
reo(pU3NYECKUM JTaHHBIM SIBJISIETCA CUCTEMa COJIMYKEHHBIX Pa3JIOMOB MOIIHOCTHIO J0
5 METpOB, MaIal0IINX CyOBEPTUKAIHHO MITU K FOTO-BOCTOKY 1O yriioM 80°.

Bonee 3HauMTENbHBIM TIO CTENEHH MPOSIBIEHHOCTU SIBISIETCS Pa3iioM
[TpubopTOoBOIA, MpociexuBaromuiicss oT 30HbI KO)KHOW U TATOTEIONIMI K JOJIMHE
pyubs [ansHero. B mpaBom 60pTy pyu. JBoiHOro (pparMeHTHI pasziiomMa BCKPBITHI
KaHaBaMH, a B JOJIMHE pyubs JlanbHEro — ckBaxkuHaMu (TIPOBaJIbl CHApPSIA0B, BHIBAJIBI
MOPO/I, TOTEPH KUAKOCTH, (POHTAHUPOBAHUE U T.J.). DIEMEHTHI pa3ioMa B OCHOBHOM
CyOBEpTUKAJIbHBIC, OJHAKO OTICIbHBbIC TEKTOHHYECKHE IIBHI HAKJIOHEHBI K IOTO-
BOCTOKY WJIM CE€BEpO-3amaay noj yriamu 68-85°.

Ha moropr3oHTHBIX TJIaHAX OTMEUYAETCSl TOPU30HTAIBHOE CMELICHHUE 30HbI
CeBepHoil ¢ ammuutygod 50-55 MeTpoB 1O HapyUIEHUIO, MOPOXOMASIIEMY IO
nonuHOU pyubs JlanbHero. OAuH U3 IEMEHTOB Pa3joMa BCKPBIT KAHABOM B MPABOM
oopTy pyubs [[BoiitHOTO, rJe mpeacTaBiseT coO0N 30HY MHTEHCHUBHOTO JIPOOJICHUS

MOIIHOCTBIO 0 2 METPOB C JIEMEHTamMu 3ajieranusi: a3. nag. 170°, yron nan.78° u
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COIIPOBOXKIAIOIIYIOCS ~ 30HOW  TOBBIIMIEHHOW  TPEIIMHOBATOCTH  TAKOW XK€
OpPUEHTUPOBKU. MOIIHOCTh UX COCTABJISIET EPBBIE METPHI, MMAJIEHUE K CEBEPO-3anay
nox yriamu 50° u 80-86°.

Paznmombl  cyOMepHAMOHANIBHOTO TPOCTHUPAHUS PACIpPOCTpAaHEHBI OoJee
mupoko. OHU TPOCIEKUBAIOTCS MO a3UMyTy OT 8 110 25° C BEpPTUKAIBHBIM H
CyOBEpTHKAJIbHBIM BOCTOYHBIM WJIM 3aIlaJHBIM MajieHueM noj yriaamu 80-85°, penko
60-70°. MOIIHOCTH ATHX Pa3IOMOB OT HECKOJBKUX JACIIMMETPOB JO MEPBHIX METPOB.
HauGonee npencraButeneH U3 HEOTEKTOHUYECKUX CTPYKTYP JAHHOTO HAINpaBlICHUS
pa3jioM Ha KpailHeM ceBepo-3amaJHOM (IIaHTe MECTOPOXKACHHUS, COCTOSIIUNA U3
Cepuu CyOBEpPTHUKAJIBHBIX 30H JIPOOJICHHS, TIOBBIIMICHHOW TPEIIMHOBATOCTH,
WHTEHCUBHO  KaBEPHO3HBIX  TOPOJl,  COMPOBOXKIAIOUIUXCS  MPOKUIKOBBIM
OKBapIICBAaHUEM, KaTakjia30M, JUMOHUTHU3ALMEH W BbIBETpMBaHUEM. MOIIHOCTD
OTJICJIbHBIX IIBOB HE TMPEBBINIAET MEPBbIX METpoB. CyMMmapHash MOIIHOCTh 30HBI
pasnoma 6osee 150 meTpos.

3aciy>)XMBalOT BHUMaHUA M JiBa CYOMEpUAMOHAIBHBIX  pasiioMa,
MOJIHOBUBIIIME ME3030MCKHE HApYIICHHs, BMEIIAIOMUE JalKu CyOIIeI0YHOro
cocraBa. Me3o30iickass MHUHETTa B IMpeAeliax »J3THX pPa3jIoMOB  pa30uTa
TPEIIMHOBATOCTHIO HAa TUIUTKH pPa3MEpPOM JI0 HECKOJIBKHX MM W BBIBETpEHA 0
JpecBbl. MOITHOCTh 3TUX pa3ioMoB oT 1,5 no 7m, magenue ot 90 mo 60° kx 3amany.
3aMeTHBIX CMEIIEHUH BAOJIb CyOMEpUIMOHAIBHBIX PAa3JIOMOB HE OTMEYAJIOCh.

Kpome cyOMepuanoHaNbHBIX M CEBEPO-BOCTOYHBIX HEOTEKTOHHMYECKHUX
HapyIICHUN BBIACISIOTCS CYOIIMPOTHBIC PA3JIOMbl, HMEIOIIUE TOJIYUHEHHOE

3Hauenue [1, 7].
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2.5. 3aKOHOMEpPHOCTH pa3MelleHNsl PYAHBIX 30H U HX XapaKTepPUCTHKA

B menom, mpuypoue€HHOCTH CepeOpo-30JI0TOTO0 OpYJIEHEHHUS B Mpeaenax
OKHCIICHHOW YaCTH 30HbI OMPEACIISIETCS CAEAYIOIMMH MPU3HAKAMU MTOPOI:

1. OpexuneBUIHBIN OOJIUK;

2. pxaBo-Oypas OKpacka 3a CUET TUAPOOKUCIIOB JKeJe3a;

3. TOBBINIEHHAS PATUOAKTUBHOCTH (MO mpomepy kepHa ot 30 mo 50
MKp/4ac) ¥ MOHWKEHHbIE 3HaueHUs Kaxy1ierocs conpoTtunieHus (KC);

B mwkenexarieit, moyoKuciaeHHOW dacTtd 30HBI (Ha rinyomHe 80-120 m)
XapakTEepHbI CIAEAYIONIUE TPU3HAKHU:

1. cynppuauzanuss B  BUAE  MEIKUX  PACCESIHHBIX  BKpaIUICHHM
MEJIKO3EPHUCTOTO MUPHUTA;

2. TPOSIBICHUE MAJOMOUIHBIX (TIEPBBIE METPHI) YpaHCOAEPKAIIMX Tel
(oxo0110 0.3%) B y3KMX TEKTOHUYECKHUX IIIBaX;

3. ceTyaroe MPOXWJIKOBAaHHUE TEMHBIM J0 YEPHOTO KBapieMm (MOpPHOH);
MOBBIIICHUE PAANOAKTUBHOCTH 110 60-120 MxP/4 o npomepy;

4, B cnabo OKHMCJICHHBIX ydYacTKaxX coxpaHsercs BbIcokas mo 150-300,
MakcuMyM 110 1200-7800 mxP/4.

B mnpenenax pynHoit 30HBI mo OopTtoBoMy coaepxkanuio 0,4 T/T 3050Ta
BBIJICJISIIOTCS 3 KYJIMCOOOPA3HO 3ajierarolue pyaHbIe 3aJICKU: BEpXHSs - [, cpenHss -
IT u HuxHas - [ 1 oTAEBHBIE Pa3PO3HEHHBIE PYIHBIC TENA.

Bepxnss 3anexs [ umeer nuH30BUIHOE cTpoeHue, npociexeHa ¢ C3 na OB
ot ipoduis 83 o npoduis 76. BrirouaeT B cedst ot ogHoro (ITP76-82) no uetsipex
(ITP83) pyanbIX Tei, MOMHOCTHIO OT 1 10 6,5 M. PacctosHue Mexay pyIHBIMU
TenamMu — 3-7 M.

Haubonee npoTsikeHHOE, IEPBOE OT MOBEPXHOCTHU, PYTHOE TEJIO MPOCIEIKEHO
0 MPOCTHUPAHHUIO HA BCEM MPOTSHKEHUHM ydacTka aeranusainuu, ot [IP83 mo I1P76
(~700 M), o magenuro — A0 90 M, MourHOCTh M3MeHseTcs oT 6 (IIP83) mo 11 m
(ITP82) c BeikMMHHBaHUEM A0 2,5-1 M Ha 1oro-BoctouHoMm (anre. CpenHue

comepxkanus 3osi0ota — 0,71 u cepebpa 5,46 1/T. OcTalibHBIE TPU PYAHBIX Tena
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BBIKJIMHMBAIOTCS 1o mpoctupanuio Ha C3 u OB u nHa rnyOuny. Haumbonbmas
MOTITHOCTD 3aJIeKHU oT™MeuaeTcs Ha podute 83 (28 m).

B unrepsane npoduieit 60-76, 6onee neranbHo u3ydeHHbIX B 2019-2020 rr.,
BKurrogaeT B cedst ot 1 (ITP64-69) mo 5-tu (ITP68-69) pynubIX Tem MomtHOCTHIO OT 0,5
mo 11,0 m.

30710TO€ OpyJEHEHUE NMPUYPOUYCHO K OMEPSIOIUM CyOnapaylieibHbIM 30HaM
(1IBaM) METaCOMAaTUTOB MUPHUT-KapOOHAT-KAJHUINIATOBOTO COCTaBa C MAJIOMOIIHBIMU
ydacTKaMu aprujuim3anuu no am@uOoi-OMOTUTOBBIM THeEWcaMm, B BHCSYEM OOKY
OCHOBHOM 30HBI u3MeHeHui. HaOmiomaroTcs penkue wmajaoMmolHbie (10 2 M)
MpPaKTUYECKU Oe3pyJHble JalKu JIGMKOKPATOBBIX M aISICKUTOBBIX TI'paHUTOB. B
MecTax Haubojee CHJIBHOM MeTacoMaTHYecKuil mpopaboTku  Habro1aeTcs
IIPOKUIIKOBOE OKBapueBaHue 10 3-5% ot obuiero o0bembl moponbl. I[Ipoxxuiku
Ceporo, cepoBaTo-0€Joro IBETa, PAa3HOOPUEHTUPOBAHHBIE, MPEUMYIIECTBEHHO
CKPBITOKPUCTAIUIMYECKHE W KABEPHO3HBIE MOIIHOCTHIO OT HHUTEBUIHBIX 10 5 MM.
YpaHOBOpPYIHBIE HHTEPBAJIBI B 3AJIEKHU | OTCYTCTBYIOT.

Cpennss 3anexs 11 3aHMMaeT MPOMEKYTOUHOE MOJ0KEHUE MEK/TY BEpXHEU U
HwkHel. [IpencraBnser coboit y3kyro (ot 2 g0 10,6 M) cnabo U3BWIKCTYIO JIEHTY,
KOTopasi mpociexuBaeTcs 1mo npoctupanuro 10 [1P80.5 u mageHuro 6e3 mpu3HAKOB
BBIKJIMHUBaHMS, 00pa30BaHHYIO, IPEUMYIIECTBEHHO, OJTHUM, B IIECHTPAJILHON YacTH —
tpemst (I1P82.5) nwnm nByms (ITP82 um 81.5) pyaHbiMu Tenamu, pacroyiOKEHHBIMH
KyJIHCOOOpa3HO WIH «pa3opBaHHBIMU» MO maaeHuro. B npodunsax 80.5-81.5 u 82.5
OHa HE BBIXOJUT Ha MOBEPXHOCTb. OTHENBHOE PYIHOE TEIO MOLIHOCTBIO 3 M,
YCIIOBHO OTHECeHHOe K 3anexu I, BeiaeraeHo Ha KpallHEM IOro-3amajHoM npodusie
60. Ha yuactke paGor 2019-2020 rr. 3amexs II, mpencraBieHa OTACIbHBIMH
JUH30BUAHBIMU pyaHbiMU Tenamu (ot 0,3 mo 5,25 M), mOpociexuBaeTcs IIo
pOCTUpaHUI0 MeX Ty TTpodrisimu 62-64 1 B mpodusie 68. Ha moBepXHOCTh BBIXOAUT
TOJIbKO B Tipoduiie 62. Cpennue mapaMeTphl 3alieKH: MOITHOCTh — 8,5 M, CpeaHue
conaeprkanus 3o010ta — 0,80 u cepedbpa 6,15 /1.

[To Tumy MuHEpalM3alUU PYAHBIE Tela MPUYPOUYEHBI K «IEPEXOJHON 30HE

OKOJIOPDYIHBIX HM3MEHEHUW». B pyIHBIX HHTEpBalax OTMEYAETCS YMEPEHHOE
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OKBaplEeBaHHE (KBapLEBOE IMPOKUIKOBAHKE), THIPOCIOAU3alusa. boiee jgokanbHO
HAOJFOMAeTCsl  OCBETJICHUE TIOJIEBBIX IIIIATOB M OKPEMHEHWE (3amOJIHCHUE
MEXKPUCTAUIMYECKOT0 IPOCTPAHCTBA KBapIleM). PyiHble MHTEpBaIbl MPEACTaBICHbBI
MUPUT-KAIUIIIIATOBEIMA ~ METAaCOMAaTUTaMH, a  TakKKe  ONEPSAIOIMHUMH X
METacoOMaTUYEeCKU U3MEHEHHBIMU IpaHUTO-THEMCAMU C KBap1IeBbIM
MPOKUIIKOBaHUEM. 30HA OKHCIEHHs, CcJa00 TMposiBJICHHAss C IOBEPXHOCTH,
CTaHOBUTCSI O0Jiee MHTEHCUBHON Ha ropu3oHTax 720-765 (riyOuHa OT MOBEPXHOCTHU
90-110 ™), mpuypodyeHa K JiexadyeMy OOKY pYAHOM 30HBL. YPaHOBOPYIHBIC
MHTEPBAJIBI B KOHTYPE 3QJI€KH OTCYTCTBYIOT.

Hwxusas 3anexp Il camas kpynHass U KOHTPOJUPYETCS OCHOBHOM 30HOM
TEeKTOHO-MeTacomatnueckux wusmeHeHui. [Ipocmexena ¢ C3 nHa IOB Ha Bcex
npOPUIISIX.

Ha ceBepo-3anmannom duanre 3oubl (I1P92, 90) x Helt, ¢ omnpeaeneHHON
YCIIOBHOCTBIO, MOKHO OTHECTH JIBa PA300IIEHHBIX PYAHBIX T€Jla MOIIHOCTBIO OT 2,5
no 8,5 M. B HampaBnenun Ha 1oro-Boctok (IIP88-85) oTmeuaercs mocTteneHHOe
COJIMKEHUE JIBYX OCHOBHBIX 3aJI€KE00pa3yroNIMX TEJI U YBEIUYCHHE WX MOIIHOCTU
(mo 3,8-16 M) mipu COXpaHEHHUM CpEIHEU MOUIHOCTHU 3aJieKu (BKJIOYasi Oe3pyaHBINA
MIPOMEXKYTOK MEXKIY OCHOBHbIMU TenamMu) 35-36 M. Mexay IIP83-80 3amexb
MpociexnBaeTcs 0e3 MPU3HAKOB BHIKIIMHUBAHUS 10 TIpOCcTUpaHuio Oosiee ueM Ha 300
M, mo mnageHuto — oT 130 mo 175 m. Ha IIP83 ona oOpa3oBaHa IIECThIO
MPOTSHKEHHBIMU CONMMKEHHBIMU JIGHTOOOPA3HBIMU TEJIaMH MOIIHOCTHIO OT 1-3.9 1o 8
M (I'pad. 6). B 10ro-BOCTOYHOM HaNpaBICHUH OTMEYAETCS YBEIMUYEHHUE €€ MOLUTHOCTH
or 25 M (IIP83) mo 45-57 m (ITIP80.5), a Takxke BO3pacTaHUE CIUIONIHOCTH
OpYACHEHHUS: HaUrHasl ¢ Mpoduis 82 3TO MPAKTUUECKU eAUHOE MOITHOE (26-38 10 41
M) PYIHOE TENO ¢ CyOmapayIeIbHBIMA MPOTSKEHHBIMH MeHee MOITHBIMU (1-4 M)
PYIHBIMU TEJaMH, PaCHOJIOKCHHBIMH, TPEUMYIIIECTBEHHO, B JieKadyeM OOKy
ocHOBHOTO pyaHoro Tema. Ha [1P83-82 3anexp HE3HAUMTENBHO KOHYCOOOpPa3HO
YMEHBIIIAETCSl M0 MOIIHOCTH ¢ TiyouHoil. CpenHue cojepkaHusi 30J10Ta U cepedpa
COCTaBJISIIOT, COOTBETCTBEeHHO,: 0,84 u 4,06 T1/T. YpaHOBOpYJHBIE WHTEPBAJbI

BBIJICTISIIOTCSL C TIyOUHBI OKoJio 35-45 m, Ha [1P81-80.5, mpumepno, c¢ 20 M Buze
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Y3KUX JICHTOBUIHBIX JIMH3 B IEHTPAJIbHBIX M KpPAEBBIX YacTAX 3aJ€XKH MU
xapaktepusytotcs Hu3kumu 3HaueHusimu — 0,011-0,014%.

Ot IIP80 B 1Oro-BOCTOYHOM HAIIPABJICHUU B CTPOCHHM 3AJICKH YYACTBYIOT
JIBa, MHOT/Ia TPU COJIMKEHHBIX PYAHBIX TeJa, MOIITHOCTD 3aJIeKHU BapbupyeT oT 25-30
M (ITP76, 80) no 40-50 m B I[IP76 u 74 ¢ MakcuMaJIbHBIM pa3ayBoM 10 83-84
M B [IP71 u pe3kuM yMeHBIIIEHHEM MOIIHOCTH 25-15 M Ha roro-3amajaHoM (JaHre
(ITP64, 60).

VYBenuyeHne MOIIHOCTU M CIUIONIHOCTU opynaeHenust HuwxHed (III) 3amexu
oTHocuTeNbHO Bblmenexanmx (I u II) oOBsCHAETCSs €€ NPUYPOUYEHHOCTBHIO K
OCHOBHOM 30HE TEKTOHO-METACOMATHYECKMX H3MEHEHH U €€ Jiexxademy OOKy,
XapaKTEpU3YIOIIKUXCSl BO3PAaCTAHMEM CTENEHU MPOSBIEHHOCTH OJacToKia3a H
METaCOMaTUYECKUX MpeoOpa3oBaHMl, a TaKKe€ HWHTEHCUBHOCTBIO OKHUCJIEHHUS U
OXapaKTEpU30BaHHBIMU BBILIE JINTOJOTUYECKUMHU OCOOCHHOCTSIMH BMEUIAOIINX
opyleHeHue oOpa3oBaHUsIMH — Oojiee IIMPOKUM pPa3BUTUEM TPAHUTO-THEHCOB,

YMEHBIIICHHEM YHciIa Tl (MHBEKINN) alIICKUTOBBIX TpanuToB [4,11].
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S. DUHAHCOBBIN MEHEIKMEHT, pecypcod(p(PeKTUBHOCTH U
pecypcocoepexenne

B Hacrosimee BpeMs  MEPCHEKTHUBHOCTh  HAyYHOTO  UCCIIEOBAHUS
OTpEENSIETCS HE CTOJBKO MACIITA0OM OTKPBITHS, OLEHUTh KOTOPOE Ha MEPBBIX
JTamax >U3HEHHOTO IHKJIA BBICOKOTEXHOJOTHYECKOTO M pecypcodrdPeKTUBHOTO
OpOAyKTa OBIBAa€T JOCTaTOYHO TPYAHO, CKOJBKO KOMMEPUECKOH IEHHOCTHIO
pa3paboTku. OLEeHKa KOMMEPUYECKOW IIEHHOCTH Pa3pabOTKH SBISETCS HEOOXOIUMBIM
YCIOBUEM TPHU TMOUCKE HCTOYHHUKOB (DMHAHCHUPOBAHUS NJS MPOBEACHUS HAYIHOTO
UCCJIEIOBAHUS 1 KOMMEPLIMAIU3AINY €r0 Pe3yJIbTaTOB.

Lensio paznena «DOUHAHCOBBIM MEHEIKMEHT, pecypcodPdEeKTUBHOCTh U
pecypcocOepexeHney» SBISETCA OIpeAeNieHue MEePCHEeKTUBHOCTH M YCIEUIHOCTH
HAyYHO-TEXHMUYECKOTO HCCIIEN0BaHUs, OLEHKa ero 3((EeKTUBHOCTH, YpPOBHS
BO3MOXXHBIX PHCKOB, pa3paboTka MeXaHW3Ma YIPABIECHUS M COMPOBOXKICHUS
KOHKPETHBIX MMPOCKTHBIX PEIICHUI Ha Tare peaan3aluu.

Jis 1oCTHKEeHHs OO0O3HAUYEHHOM LeaM HEOoOXOAUMO PEeLIUTh CIEIyIOIIHNe
3aJlauu:

1. opranuzoBarh pabOTHI IO HAYYHOMY UCCIIEIOBAHUIO;

2.  OCYIIECTBUTH IIJITAHUPOBAHHUE 3TAIIOB BBIIIOJHEHUS UCCIIEIOBAHNUS;

3. OICHHTh KOMMEPUECKHH MOTEHIMal W TEePCINEKTUBHOCTh MPOBEACHUS
HAy4YHOT'O UCCJIEI0BaHUS;

4. paccuuTath OrOKeT IIPOBOJAMMOTO HAay4YHO-TEXHUYECKOTO
UCCJIeI0BAHNUS,

5. TMPOU3BECTH OIEHKY COLMAIBLHON U IKOHOMHYECKOW 3((HEKTUBHOCTH
UCCJIEIOBAHUS.

HccnenoBanusi NpoOBOJWIMCH HA  30JI0TOYPAHOBOM  MECTOPOXKICHUU
THIPOTEPMAIbHO-METACOMAaTUUECKOTO ~ TeHe3uca ¢ IeNbl0  ONpeleeHUs
3¢ (HEeKTUBHOCTH BO3MOYKHOTO MPUMEHEHHSI MPEANOCHIIIOK M MPU3HAKOB OPYACHEHUS

Ha IIPOU3BOJCTBC.
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5.1 llpeanpoeKTHBINH aHATH3

5.1.1 lloreHUHAJIbHBIE TOTPEOUTEIN Pe3yIbTATOB HCCIAEA0BAHUS

Jnsa aHanm3a moTpeOuTeNnedl pe3yabTaTOB HCCIEAOBAaHUS HEOOXOIUMO
MPOAHAIIM3UPOBATH LIEJIEBOM PHIHOK U IIPOBECTH €TO CETMEHTHPOBAHUE.

B 1aHHOM TpoeKTe€ CEerMeHTaMHM pbIHKA SBISIIOTCS HEIPOMNOJIb30BaTEIN
MECTOPOXKICHUI TUIPOTEPMAIBHO-METACOMATUYECKOTO TUIIA, Hay4HO-
UCCJIeIOBATENLCKUE OPraHu3alliy, a TaKkKe OpraHu3allid, BBHIMOJHSIONINE T€0JI0ro-

pa3BenoYHbIC PaOOTHI HAa MOJOOHBIX OOBEKTAX.

5.1.2 O]_leHKa TOTOBHOCTH IIPOCKTA K KOMMEpHHAJIN3allnu

Ha xakoii Obl cTangMu JKM3HEHHOTO MHMKJIA HE HAXOAWIACh HayJYHAs
pa3paboTKa MOJIE3HO OLICHUTh CTENEHb €€ TOTOBHOCTH K KOMMEpLHAIN3aluu U
BBISICHUTh YPOBEHb COOCTBEHHBIX 3HAHUW ISl €€ MpOBEICHUsS (WM 3aBEPILCHUS).
Jljis 3TOTO 3amoJiHEeHa CHeualbHyI0 (popma, coieprkalias MmokasaTeld O CTETeHU
MpOopadOTaHHOCTU TIPOEKTa C TO3UIMU KOMMEpIHUAIU3alUd U KOMIIECTEHIUSM
pa3paboTunka HayuyHoro npoekrta (Tabmuma 5).

[Ipu npoBeneHun aHanuza 1Mo TabIUIE, MO KaXJAOMY MOKA3aTeN0 CTABUTCS
OLIEHKa MO nATnOaIbHON mKane. [lpu oneHke cteneHn npopadoTaHHOCTH HAYyYHOTO
npoekta | Oamn o3HavyaeT HE MNPOPabOTAaHHOCTh MpoekTa, 2 Oamna — ciaadyro
mpopabOTaHHOCTh, 3 0ajia — BBINOJIHEHO, HO B KayecTBE HE yBepeH, 4 Oamia —
BBITIOJTHEHO KAa4eCTBEHHO, 5 OallJIoB — HMMEETCs TMOJIOKUTEIbHOE 3aKII0YCHHE
HE3aBHCHUMOTO JKcrepTa. J[Js OleHKH ypOBHSI MMEIOIIMXCS 3HAHUHN y pa3paboTynka
cuctemMa 0OajuioB MPUHUMAET CIEAYIOMMK BHUA: 1 O3HAYaeT HE 3HAKOM WM MaJyio
3Hal0, 2 — B 00bEME TEOPETHUYECKUX 3HAHWUW, 3 — 3HAI0 TEOPHUIO W MPAKTUYECKHE
IpUMEphl IPUMEHEHUsI, 4 — 3HAI0 TEOPHUIO U CAMOCTOATEIBHO BBINOJHSIIO, 5 — 3HAIO

TCOPHUIO, BBIITOJHAKO M1 MOI'Y KOHCYJIbTUPOBATD.
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Tabnuma 5 — OleHKa CTeneHu TOTOBHOCTHU MPOEKTa K KOMMEPITUATU3aINU

Crenenp YpoBeHb UMEIOIINXCS
/i HaunmenoBanue popabOTaHHOCTH 3HaHUH y
HAYYHOTO MPOEKTa pa3paboTdnka
1 OnpeneneH UMEIOIINICS HayqHO- 3 3
TEXHUYCCKHI 3a71eIT
OnpezeneHpl MepCIeKTUBHBIC HAPaBJICHUS
2. | KOMMepLIHaIu3aluyl HayYHO-TEXHUUECKOT O 3 4
3ajena
OrnipezesieHbl OTPaciau U TEXHOJIOTUU
3. (TOBaphI, yCIAYyTH) AJIs MPEAJIOKEHUS Ha 4 4
PBIHKE
Omnpenenena ToBapHas (hopMa HaydHO-
4. | TeXHUYECKOro 3ajiena Jyisl MPeACTaBICHUS 2 3
Ha PBIHOK
5 OmnpeneneHsl aBTOPBI U OCYILIECTBICHA 5 5
OXpaHa HX MpaB
5 [IpoBeneHa oreHKa CTOMMOCTH 3 3
' WHTEIJUIEKTYaJIbHOH COOCTBEHHOCTH
7 [TpoBeneHbI MApKETHHTOBBIE HCCIIEIOBAHMUS 5 4
' PBIHKOB COBITa
3 Pa3paboran Ou3Hec-1IaH 5 5
" | KOMMepIHaIH3aluy HAy9HOH pa3padoTKu
9 OmnpeesneHbl MyTH TPOABIKCHHS HAYIHOMH 3 3
' pa3pabOTKH Ha PHIHOK
10 Pa3zpaborana ctparerus (hopma) 3 5
' pealM3anuy HaydYHOU pa3paboTKu
[TpopaboTaHbl BOITPOCH! MEKIYHAPOIHOTO
11.| coTpyaHMYECTBA U BBIX0/1a HA 3apyOEKHbII 2 2
PBIHOK
[TpopaboTaHbl BOITPOCH UCTIONB30BAHUS
12. yCIyr HHGPACTPYKTYPHI MOIACPKKH, 5 5
MIOJTy9YEHUS JIbTOT
13 [TpopaboTansl BOMpock! (hMHAHCHPOBAHUS 5 4
| KOMMepUualIn3aluu HayYHOU pa3paboTKu
14 HmeeTcst koMaHa A7l KOMMEpLIUaI3auu 3 5
' Hay4YHOI pa3paboTku
15 [IpopaboTan MeXaHU3M peainu3aIuu 5 5
HAYYHOTO TPOEKTa
HUTOI'O BAJIVIOB 50 57

OneHka rOTOBHOCTH HAYYHOT'O MPOEKTa K KOMMEpPIUAIU3auu (UM YPOBEHb

MMEIONTUXCSl 3HAaHUHM y pa3paboTurka) onpeaensercs no GopmyJie:
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chM = z Bi

rzie: By, — CyMMapHOe KOJIMYECTBO OAIUIOB 110 KaXKI0MY HAIPaBJICHHIO;

B; — 6amn mo i-My mokaszarerio.

3Hayenue by, 1Mo3BoIsET FOBOPUTH O MEPE TOTOBHOCTU HAYYHOH pa3pabOTKH
U e pa3paboTyvKa K KOMMEpIMaIu3alMi. B UTOre MOydnsioch, 4To pa3paboTka
SBJISICTCS TIEPCIICKTUBHOW, a YPOBEHb MMCIOIIMXCS 3HAHUK y pPa3pabOTYMKABBIIIC
CpeIHETO.

[To pe3ynbTaraM OILIGHKM BBISBIICHA HHM3Kas CTECIEHb TOTOBHOCTH MPOCKTAa K
KOMMEpIMAU3alii: Heo0XoanuMa TpopadoTka OW3Hec-TUIaHA, MAapKETHHTOBBIC
WCCIICIOBaHMsI, ompeneracHne Gopmbl cObITa, MpopaboTKa BONpoca O BHIXOJE HA

MEXTyHApOIHBIN PHIHOK.

5.1.3 SWOT-ananus

SWOT - npexacraBiaser co0Ol  KOMIUIGKCHBIM — aHAIM3  HAy4YHO-
uccienoBarenbckoro mpoekra (Tabmmma 6). Ilpumenstor 11 McCiIeIOBaHUS
BHEIITHEH M BHYTPEHHEN cpejibl MpoeKTa. AHAIU3 MPOBOJIUTCS B 3 ATara.

Ilepewiii 5man 3aKa04aeTCs B ONMMCAHUU CUJIBHBIX U CIA0BIX CTOPOH MPOEKTA,
B BBISBIICHUH BO3MOXXHOCTEH HW yIrpo3 JUisl peajdu3aldd TPOeKTa, KOTOpPBIC
MIPOSIBUJIMCH WJIM MOTYT TIOSIBUTHCSI B €T0 BHEIITHEH cpejie.

Tabmuma 6 — Matpuria SWOT -ananuza

CuiibHbIE CTOPOHBI Cialble CTOPOHBI

C1. ccnenoBaHre HOBOTO TUIIA YPAHOBBIX Cal.Heo6xoanMa KaueCTBEHHO HOBast
MECTOPOKICHUN TEXHOJIOTHUS OTPAOOTKH MECTOPOKICHUS

C2. [TpuBneyenue u 00001IeHUE OOIBIIOTO Ca2. llocnenyromue I'PP tpedytoT 60mbiioro
KOJIMYECTBa MCCIIeIOBAaHUN KaITU TAJIOBIIOKEHHSI

Bo3MmoskHOCTH Yrpossl

B1. O6HapyxeHne aHaJOTMYHBIX 0OBEKTOB ¥Y1.Huzkas peHTabeabHOCTb MPH

B2. Pa3zpaboTka 6051€€ 5KOHOMUYHBIX METOZIOB | COBPEMEHHBIX M OYIYIIUX TEXHOJOTUSIX

Bmopoii sman cocTOUT B BBIABICHHMH COOTBETCTBHUSI CHJIBHBIX U CJIa0BbIX
CTOPOH HAy4YHO-UCCIJIEIOBATEIbCKOIO MPOEKTa BHEIIHUM YCIOBUAM OKpPYXArOIIEH
CpEBbl.

WNHurepakTuBHAas MaTpulla MPOEKTa NpenacraBiieHa B Tadnuue /. Kaxmpiid

dakTop momMeuaeTcs MO0 3HAKOM «+» (03HAYAET CHJIBHOE COOTBETCTBHUE CHIIBLHBIX
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CTOPOH BO3MOXKHOCTSIM ), TUOO 3HAKOM «-» (4UTO 03HAYAET ci1aboe COOTBETCTBHE); «0»

— €CJIM €CTb COMHEHHUSA B TOM, YTO IIOCTABUTH «1» UIIH «-».

Tabmuma 7 — UHTepakTUBHAS MaTpHIIA MPOCKTA

CunpHbIE CTOPOHBI IPOEKTA
Cl. C2.
Bo3MokHOCTH npoekTa Bl. + -
B2. - +
Cnabble CTOPOHBI TPOEKTA
Cal. Cn2.
Bo3moxxHOCTH ITpOEKTa Bl1. - +
B2. + +
CuspHbIE CTOPOHBI POEKTA
Yrpo3sl Cl. 2.
VI1. + -
CnaOble CTOpOHBI TPOEKTA
Vrpossi Cal. Cn2.
V1. - +

B pamkax mpemveco smana nomkHa ObITh COCTABICHA HTOTOBAs MaTPHUIIA
SWOT-ananu3a (Ta6mnuia 8).
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Taomuna 8 -SWOT-ananus

CuiibHbI€ CTOPOHBI
C1.UccneqoBanue HOBOI'O
THUIIa YPAHOBBIX
MECTOPOXKICHUM

Cia0dble CTOPOHBI
Cnl.Heobxomuma
KaueCTBEHHO HOBast
TEXHOJIOTUSI OTPabOTKU

MECTOPOXKICHUS
C2.IlpuBneyenue u PO
Cn2.Ilocnenyromue I'PP
000011eHIE 0OJIBIIOTO
. TpeOyroT O0JIBIIOTO
KOJIMYECTBA MCCIICOBAHMIA
KaIHUTaJIOBIIOKEHUS

BBuny cnoxxnoctu

AHanu3 peryasipHoO

Bo3MmoikHOCTH OTpabOTKH KPYTOTAIAIOIINX
MOTIOJHSIOUINXCS JAaHHBIX O

B1.06Hapyxenne . | 3a;mexeit HEOOXOAMMO
HOBOM THUIIE MECTOPOXKICHUN

AHAJIOTMYHBIX 00BEKTOB MMPpOBOAUTH
CTPaTCTrU4CCKOro ChIpbs

B2.Pa3pabotka Gonee AKCIIEPUMEHTAJIbHBIE
criocobcTByeT Oolee
9KOHOMHYHBIX METOJIOB . TEXHOJIOTHYECKHUE
KOPPEKTHOI HX OLIEHKE
MCCJICTIOBAHMUSI

Hosas Texnosorus

0TpabOTKH KPYyTONaAr0IUX

3aexel Ha OOJIBIINX

V1.Huskas pentabenbHOCTh . rIyOrHaxX MOXET OBbITh
XUMHAYECKHI COCTaB Pyl HE

IPU COBPEMEHHBIX U O ux aszpaboTraHa HECKOPO.
P P yaym MO3BOJISIOT SKOHOMUUYECKU pasp p

TEXHOJIOTHUSX Paspabotka pemeHust
BBII'OJJHO HU3BJICKATH YpaH U
TpeOyeT KOJI0CCATbHBIX

30J10TO
3arpar

[Ipu Oonplux 3amacax
II0JIE3HBIX KOMIIOHCHTOB

Yrpo3sl
riyOuHa 3ajeranus u

5.1.5 MeToabl KOMMEPIUAIU3ANNH Pe3yIbTATOB HAYYHO-TEXHUYECKOI 0
HCCJIeIOBAHMUS

JUis KoMMepLMaan3aluy pe3ysibTaToB, MPOBEIEHHOTO UCCIEI0BaHUS OyIyT
MCITIOJIB30BAThCS CIEAYIOIIME METO/Ibl: MHXUHUPHUHT U Mepeiadya MHTEIUIEKTYaIbHOU
COOCTBEHHOCTH.

WuxuHupuHr OyzaeT mpeanosaraTh MPEJOCTaBICHHE Ha OCHOBE J0rOBOpA
WHXUHUPUHTA OJHOM CTOPOHOW, MMEHYEMOW KOHCYJIBTAHTOM, IPYTOW CTOPOHE,
MMEHYEMOM 3aKa34YMKOM, KOMILJIEKCA WJIM OTEJIbHBIX BUJOB MHKEHEPHO-TEXHUYECKUX
YCIIYT, CBSI3AHHBIX C MPOEKTUPOBAHHEM, CTPOUTEIBCTBOM M BBOJAOM OOBEKTa B
IKCIUTyaTallMio, C pa3pabOTKOM HOBBIX TEXHOJOTMYECKHX TPOLECCOB HA
NPEANPUATUN 3aKa3uuKa.

[lepenaua uWHTEIEKTYalbHOM COOCTBEHHOCTH OYIET MNPOU3BOIUTHCA B
YCTaBHOM KalnuTaj NpeaIpUsITHS WIK FTOCYJapCTBa.

JlaHHBIE METO/ABl KOMMEpLuanu3aluu OyayT Haubosiee MPOAYKTUBHBIMHU B

OTHOICHHUU JAHHOI'O ITPOCKTA.
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5.2 UHMumManusi NpoeKTa

['pynma mporeccoB WHUIMAIMKA  COCTOMT U3  IPOIECCOB, KOTOPHIS
BBITIOJTHSIOTCS JJIs1 OTIPEJICIICHUsT HOBOTO MPOEKTA WIIM HOBOH (ha3bl CYIIECTBYIOIIETO.
B pamkax mporieccoB WHUITHAIIMN OMPEIEISIIOTCS N3HAYATBHBIC 1IETTH M COACPKaHNe
1 (puKCHPYIOTCS W3HAYaIbHBIE (PUHAHCOBBIE pecypchl. ONpeaensoTcss BHYTPEHHUE U
BHEITHHE 3aMHTEPECOBAHHBIE CTOPOHBI MPOEKTA, KOTOPHIE OYAYyT B3aMMOJICHCTBOBATh
W BIUATH HAa OOMMA pe3yapTaT HaydHOro mpoekrta. JlanHas wHpopManus
3aKperuisieTcs B Y cTaBe nmpoekra (tadmuia 9).

Tabnuua 9 — 3auHTEepecOBaHHbIE CTOPOHBI MPOEKTA

3aI/IHTepeCOBaHHBIe CTOpOHBI HpoeKTa O}KI/II[aHI/IH 3aI/IHTepeCOBaHHBIX CTOpOH
BLIHOJ'IHCHI/IC Ha HO‘HCCHeﬂOBaTeHLCKOﬁ
HU TITY i
paboTsl
He,[[pOHOHBBOBaTeHB HonyquI/Ie JAHHBIX O JIOKaJIU3allun Opy,[[eHeHI/Iﬂ

B Tabmumne 10 mnpexacrtaBieHa wuepapxus IeIeH IPOEKTa U KPUTEPUHU
JIOCTIDKECHHUS 1LICIIEH.

Tabnuua 10 — [enu u pe3ynbTaT npoekTa

BrIsiBIIeHE MUHEPATOTO-TEOXUMHYECKIX 0COOEHHOCTEH

Ilenu npoekra:
METacOMAaTUTOB U Py

OxumaeMsble

®opMyIUpOBKa KPUTSPHUEB U IIPHU3HAKOB dHOBOTI'O O CHCHU S
PE3YIbTAThI IPOCKTA: PMYyJTHp P P p yp pyA

Kpurepuun npuemkun [TpopaboTka TUTEpaTypPHBIX UCTOUHUKOB M MPOMBICIIOBBIX 0a3 IaHHBIX,
pe3ynbTaTa IpoeKTa: | pe3rOMHUPOBAHHBIN BBIBOJ I10 PE3YJIbTATaM UCCIIEA0BAHUS

TpeboBanue:
Tpe6oBaHus K IIpoBectu coop u ananu3 uHGopManuu 00 00bEKTE

pe3YIbTATy IPOCKTA: | BrigpuTh 0COOEHHOCTH JIOKANM3AIUHU PY/L

CMopenupoBath JOKAIU3aLHUIO Py

B Ttabnune 11 mpencraBiieHa OpraHu3allMOHHAs CTPYKTypa MpoekTa (pojb

Ka)KJ0r0 yYaCTHUKHU, UX (QYHKIUHU, TPY103aTPATHI).
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Ta6muma 11 — PaGoyas rpymia npoekra

Ne DUO, Ponsb B mpoekte OyHKIHH Tpyno-
/Tl | OCHOBHOE MECTO paboThl, 3aTparsbl,
JOJDKHOCTh yac.
1. | AzuxoB E. I'., [Ipodeccop | PykoBoautensb KoncynsTupoBanue, 400
TIIY, x. r.-Mm. H. IIPOCKTA omnpeeIeHue 3a1a4
2. Lpimmenko M. M. Hcnonaurenn Co6op u cucremaru3anus b1, 1800
maructpant OI' UIIITTP 10 IPOEKTY BBIIIOJIHEHUE MOJCIIMPOBAHUA,
aHaJIu3 Pe3yJIbTaTOB
UTOI'O: 2200

OrpanuueHuss poOeKTa — 3TO Bce (PAKTOPBI, KOTOPbIE MOTYT MOCIYXHUTh
OTPaHUYCHHEM CTETICHH CBOOO bl YIACTHUKOB KOMAH Bl IPOCKTA, a TAKKE «TPAHHIIBI
IpoeKTa» — TMapaMmeTphl TMPOEKTa WU €ro NpOAyKTa, KOTOpble HE OyIyT
peaM30BaHHBIX B paMKax JaHHOro npoekra (Tadnmma 12).

Tabnuna 12 — OrpaHnuyeHus MpoeKTa

dakrtop OrpaHndeHus/ JONYIIEHUS
3.1. bromxer npoekra 44 763 731 pyo.
3.1.1. Uctounuk huHAHCHPOBAHUS HHU TITY

3.2. Cpoxu mpoekTa: 01.07.2021-31.05.2022
f{ i;{f[oa;a YTBEPXKICHUS IIJIaHa YIIPaBICHUS 15.07.2021

3.2.2. [laTa 3aBepIiieHus MPOEeKTa 31.05.2022

5.3 IlnanupoBaHue ynpapjeHUs HAYYHO-TEXHUYECKUM MPOECKTOM

['pynna nporeccoB MIaHUPOBAHUS COCTOUT U3 MPOLIECCOB, OCYIIECTBISIEMBIX
JUIsL OMpeNleNICHUs1 OOIIEero cojiepKaHus padoT, YTOYHEHUs Ieled W pa3paboTKu
MOCJIEIOBATEIHLHOCTU JEHCTBUM, TPEOYEMBIX ISl TIOCTHYKCHUS TAaHHBIX IIEIICH.

[Inan ympaBiieHUST Hay4YHBIM MPOEKTOM JOJDKEH BKJIIOYAaTh B CeOs
CJIEIYIOLME DIIEMEHTBI:

*  Hepapxuueckas CTpyKTypa paboT MPOEKTa;

*  KOHTPOJIbHBIC COOBITHS TTPOCKTA;

*  IUIaH IIPOEKTA;

® 6IOI[)I<€T HAay4YHOI'O UCCIICAOBAHMA.
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5.3.1 Uepapxuyeckasi CTPYKTypa padoT mpoexra

Wepapxuueckast ctpykrypa pador (MCP) — peranmsanus yKpynHEHHOU

CTpyKTYypbl pabot. B mporecce co3ganuss UCP cTpykTypupyercss u omnpenensercs

coJiep)kanue Bcero npoekra (PucyHok 15).

1-it sram:
IToaroToBUTENLHEIH

2-11 yTam:

OKcIepIMeHTaIbHbIH

3-if sTam:
3aKITFOUUTENEHBIH

I3y4eHue IUTEPaTypEL

MaTepHalIoB

Amnanuz IPEJOCTaBICHHBIX

AHaIN3 NOTyYeHHBIX
Pe3yIbTaToOB

C60p H CHCTEeMaTH3amuA
HCXOHBIX TaHHBIX

ITpoBexnenue paGot

Brigaua pekoMeHaarnuii

IToaroroeka bassr
JTaHHBIX

Pucynok 15 — Mepapxuueckasi cTpykrypa paboT

5.3.2. Ilnan nmpoekr

B pamkax mmaHupoBaHMS HAYyYHOrO NPOEKTa IIOCTPOEHBI KAJICHIAPHBIN

rpaduk mpoekrta (Tabnuma 13, 14).

Tabmuma 13— KanengapHslii T1aH MPOEKTa

JUTMTENbHOCTD, Hara Hara Cocras
HasBanwme Hayajga | OKOHYAHHS
JTHH YYaCTHUKOB
pabort pabor
v N [pmnenko
TBEPICICHIE TEMBI MArHeTeperon 6 01.09.20 | 07.09.20 | M.M., SIsuxos
JUCCEepTAITUU
E.T.
[pmnenko
CornacoBanue 1miaHa paboT 7 08.09.20 15.09.20 | M.M,, fI3ukoB
E.T.
JluteparypHbIiif 0030p 137 16.09.20 31.01.21 HLEH&HKO
BeinonHeHue UCcaeI0BaHUM, pmnenko
00pa0boTKa MOJy4YEeHHBIX TaHHBIX U 365 01.02.21 01.02.22 M.M.
o0CyXJleHUE Pe3yIbTaTOB
Hamrcanme oreera 119 010222 | 310522 | S
Uroro: 634 01.09.20 31.05.22
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Tabnuma 14 — Kanennapusiit mian rpaduk nposenenuss HUP no teme

2020 2021 2022
= A )
) a | =& A = ) A v e o, R w0 = v = 4
o oF H o) - o o =
HaumenoBanwue stamna = Lg S @ Q §“ § = é & 5 g % L% S L§* Q §* § = cz &
= = S|SBl E| 8|S EI=2|=2]= 2 = S| S| B E|B|=|E| =
SIO|E | H|R |8 < S|O|E| X |S| s <
VTBepKAeHUE TEMbI MAarUCTEPCKON 6
JIMCCEePTAIMN
CornacoBaHue 1iaHa padoT 7
JlurepatypHsiit 0630p 137
Brimonnenve uccienoBanuii, 365
00paboTKa MONMyIEeHHBIX TaHHBIX H
o0cyKJIeHHe pe3yIbTaTOB
Hanucanue otuera 119

- - Hpmaesko M.M.
M - Hpmmenko M.M., A3ukoB E. T'.




5.4 BroaKeT HAYYHOr0 UCCIe0BAHUS

[Ipn nnaHupoBaHUM OOJKETa HAYYHOTO MCCIEAOBAHUSA JOJDKHO OBIThH
oOecrieyeHo TMOJIHOE W JOCTOBEPHOE OTPAKEHHE BCEX BHUJOB IUIAHUPYEMBIX
pacxonoB, HEOOXOAMMBIX JMJIsi €ro BbIMONHEHUs. B mpouecce ¢opmupoBanus
Oro/pKkeTa, IUIAHUpPYEeMble 3aTpaThl CrPYIIUPOBAaHBI 1O CTaThsiM. B maHHOM
MCCJICIOBAHUM BBIJICIICHBI CICAYIOIINE CTAThU:

1. Coipbe, MaTepuanbl, TOKYITHbIE U3ETHS U MOTy(haOdpUKaThl;

2. CnenuanbHoe 000pyI0BaHKE JJIsl HAYYHBIX padoT;

3. 3apaboTHas 1m1aTa;

4. OTunciieHUs Ha COLMAIIBHBIC HYK/IbI,

5. HayuHble 1 TpOU3BOJICTBEHHBIE KOMAHIUPOBKHY;

6. Omnata paboT, BBINOJHIEMBIX CTOPOHHUMHU OpraHU3ALMUSIMH U
NPEANPUATUIMU;

7. HakimagHble pacxo/ibl.

CoIpbe, mMaTepuaibl, MOKYIHbIE M3AeHUsS U ToJydaOpukaThl (3a BBHIYETOM
0TX0/10B). B 3Ty craTpio BKIIIOYAIOTCS 3aTpaThl HAa TNMPUOOpPETEHHE BCEX BHJIOB
MaTepHaoB, KOMIUIEKTYIOIIUX H3AEIU W Moiay(paObpuKaToB, HEOOXOAUMBIX JIA
BBIMOJIHEHUS paboT Mo JaHHO# TeMe (Tabauia 15).

Tabnuua 15 — Pacyer 3aTpar no cratbe «ChIpbe U MaTEpPHAIBD)

HanmenoBanune KomnyectBo, it | Ilena 3a equnuiy, Cymma, pyo.
pyo.
Terpanp 4 20 80
Pyuka mapukoBas 2 15 30
[TeuaTs 150 20 3 000
[ledaTHble M3MaHUS 3 400 1200
DNEeKTpO’HEPrUs - - 500
Bcero 3a marepuanb 23 803 528
TpancnopTHO-3aroToBUTENBHBIE pacxob! (3-5%) 144,3
HUroro no crarne 49543
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CnenuanbHOoe 000pyI0BaHME ISl HAYYHBIX (IKCIEPUMEHTAIBHBIX) padoT. B
JTAHHYI0 CTaThl0 BKIIOYEHBI BCE 3aTpaThl, CBS3aHHBIE C TNPUOOPETCHHEM
CIEIUAIBLHOT0 000PYI0BaHUs, HEOOXOIMMOTO I TIpoBeieHus padbot mo teme HUP
(Tabmuma 16).

Tabnuma 16 — Pacuer 3atpar mo cratbe «Creriobopy1oBaHue JIJIsl HAYIHBIX paboT»

UeHa egnHnybl | Obwas ctommocTb
Ne Kon-Bo egmnHuy,
HanmeHoBaHne obopyaoBaHua obopynoBaHus, obopypoBaHus,
n/n obopyaoBaHuA
py6. py6.
1 KomnbtoTep 1 700 000 700 000
2 MporpammHoe obecneyeHune 1
Microsoft Office 10000 10000
3 CneunanunsunpoBaHHble MO 1 4 020 000 4 020 000
Uroro, py6.: 4730 000

Pacuem ocnosnoii 3apabomnoii niamol. B HaCTOSIIYIO CTaThIO BKJIIOYAETCA
OCHOBHas 3apa0oTHas IJlaTa HAYYHBIX M HWHXEHEPHO-TEXHUYECKUX PAOOTHUKOB,
pabounx MAaKETHBIX MACTEPCKHX U OMBITHBIX MPOU3BOJCTB, HEMOCPEICTBEHHO
YYaCTBYIOIIMX B BBIIOJHEHUH PabOT MO JaHHOW TeMe. BenwumHa pacxomoB 1O
3apabOTHOM IJIaTe OMPEEISETCS UCXOMS U3 TPYIOEMKOCTH BBIMIOJHIEMBIX paboT U
JEUCTBYIONIEH CHUCTEMBbI OIUIaThl TpyJa. PacdeT OCHOBHOM 3apaOOTHOW TIUIATHI
CBOAUTCA B Tabnuie 17.

C31'[ = 3OCH + 3;[01'[
riae 3,.; — OCHOBHas 3apab0THas 1IIaTa;

3 ;on — AOIOJIHUTENbHAS 3apabOTHAs IIaTa

OcHoBHas 3apaboTHas miara (3,.,) pykoBoauTens (J1abopaHTa, MHXEHEPA)
OT NpeAnpusTHs (MPU HATMYUU PYKOBOJUTENS OT MPEATPUSITHS) PACCUUTHIBACTCS 110
cnenyrlieit hopmyiie:
Bocu = 3,£LH ) Tpa6
rie 3,.,— OCHOBHAs 3apaboTHAs IiaTa OJJHOTO PaOOTHHUKA,

Tpas — POIOIKUTENBHOCTD PAOOT, BHIIOIHIEMBIX HAYYHO-TEXHUYECKUM
paboTHUKOM, pad. IH.;

3~ CPEAHEHEBHAS 3apaboTHas MIaTa paboTHHKA, PYO.

CpennenneBHas 3apabOTHasI IUIaTa pacCUUTHIBACTCS 110 hopMyIie:
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3

AH

rae: 3,— MECSYHBIN JOJKHOCTHOM OKJIaja pabOTHUKA, pYyO.;

M — KoM4YecTBO MecsEB pabOThI 0€3 OTITyCKa B TE€UEHHUE TOa:
npu oTirycke B 24 pa6. mas M =11,2 mecsma, 5-1HeBHasS HEACTS;

npu oTnycke B 48 pad. queii M=10,4 mecsia, 6-1HeBHAs HEJETS;

F, — neicTBUTENLHBIN rog0BOM (HOHL pabOUEro BpEMEHH HAY4HO-
TEXHUYECKOTr0 MepcoHaia, pab. JTH.

Pacuer 3apabOTHOM TUIATHl HAYYHO — MPOU3BOJACTBEHHOI'O U IPOYETO

IICpCoOHAJIa IIPOCKTA IIPOBOAUIIN C YUHCTOM pa6OTBI 2-X 4EJI0BEK — Hay4YHOTI'O

PYKOBOJIUTENS M UCHIOJHUTENS. banaHc pabodero BpeMeHH HCIIOTHUTENEH

npeacTaBiieH B Tabmuie 18.

Tabmuma 18 — bananc pabodero BpemMeHH

[TokazaTenu paboyero BpeMEeHH PykoBoauTens MaructpaHt

Kanennmapuoe uncio guei 365 365
KonnuecTBo HEepabounx qHEH
- BBIXOJHBIC JTHU 99 99
- Ipa3IHUYHbIC THU 14 14
[ToTepu pabouero BpeMeH!
- OTIIYCK 24 24
- HEBBIXOJBI 110 OOJIE3HU 14 14
JleiicTBuTENnbHBIN ro0BOM (hOHA pabodero 212 912
BpEMEHU

Mecsiunblii TOJKHOCTHOU OKJIaJl paOOTHUKA:

3y =35" (Knp + Kﬂ) " Kp, pyo,

rie  3g — 0a3oBbIif okiIan, pyo.;

Kpp — NPEMUATIBbHBIA Koo durment (onpenensercs [onoxenuem o6 oruare

TpyJa);
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K, — KO3(GQUIMENT T0ILIaT U HaJ0aBOK;
K, — paiOHHbINA KO3 duienT, paubiid 1.3 (s Tomcka).

[Ipu pacuere 3apaboOTHON MJIATHl HAYYHO-TIPOU3BOICTBEHHOTO M IPOYETO
NEpPCOHAIa NMPOEKTAa YUYUTHIBAJIUCh MECSUYHBIE JOJDKHOCTHBIE OKJIaJbl PAOOTHHUKOB,
KOTOPBIE€ PACCUYUTHIBATIUCH MO (HOpMyIIe:

3M = 36 ' Kp, pY6

Oxman mnpodeccopa coctaBisier okoido 82 016 py06., MMOCKOJBKY
pykoBoautens padoraer Ha 0.5 craBku, To oknax paseH 41 008. YuuteiBas, 4To
MAarucTpaHT SIBJISETCS COTPYJHUKOM KOMIIAHMM, JUI1 pacyéra IPUHUMAEM €ro
OCHOBHYIO 3apa0OTHYIO IUIATY.

Pacuer ocHOBHOM 3apabOTHOM JIaThl IPUBEAEH B Tabiuue 17.

Tabnuua 17 — PacyeT ocHOBHO# 3apabOTHOM MIIaThI

HcniomanTen 36, K K K 3 3 T, 3o,

u pyo. P 8 P pyo py0. |pab. mqu.| pyo.
Py‘“’igﬂme 41008 | 1 | 0.02 13 [533104| 24232 | 212 [°%° 4718’
Marucrpant| 4580 | - - 13 | 5954 |270,636| 212 | 57375

JlononHuTeNnbHAS 3apadOTHAS TUIaTa HAYYHO-TIPOM3BOJICTBEHHOIO MepCcoHaia.
B  nmannyro  cTathi0  BKJIIOYAETCS ~ CyMMa  BBIIUIAT,  MNPEAYCMOTPEHHBIX
3aKOHOAATEIBCTBOM O TpPYJIE, HalpuMep, oIulaTa OYEpPEOHBIX MU JIOMOJTHUTEIbHBIX
OTIYCKOB; OIlJIaTa BPEMEHH, CBSI3aHHOTO C BBITIOJHEHUEM TOCYJIapCTBEHHBIX U
OOIIECTBEHHBIX O0S3aHHOCTEW; BBIIJIATA BOHATPAXKICHUS 32 BBICIYTY JIET U T.I. (B
cpenaeM — 12 % oT cyMMbI OCHOBHOM 3apa0OTHOM TIaThl).

JlonoyiHuTeNbHAS 3apaboTHAs IJlaTa paccuuTbiBaeTcs ucxoas u3 10-15% ot
OCHOBHOW 3apabOTHOI IJ1aThl, paOOTHUKOB, HETMOCPEACTBEHHO YYAaCTBYIOIIMX B

BBITTOJIHCHUEC TCMBI:

3;(011 = 30c1—1 " Kjoms py6'a

e Kyop — KOOPGUIMEHT AOTMOJHUTEIBHON 3apIliaThl;

A

3ocu — OCHOBHAs 3apaboTHas miara, pyo.
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B Tabmumne 20 npuBeneHa ¢dopma pacu€Tta OCHOBHOM W JIOMOJTHHTEIHLHOMN
3apabOTHOM TUIATHI.

Ta6muma 20 — 3apabdoTtHas miara ucnojguurenein HTU

3apaboTHas miaTa PykoBoautenn MaructpaHt
OcHoBHas 3apruiaTta 513 718,4 57 375
JlonoaHUTENbHAS 51 371,84 57375
3apruiaTa

Hroro o cratbe C,, 565 090,24 63112,5

Omuucnenus na coyuanbrvle HyOfcabl. Cratbs BKIIIOYAET B ceOSI OTUMCIICHUS

BO BHEOIOKETHBIE (DOH/IBI.

Chues = Kapes (30c1-1 + 3aon)a pyo,
T71€ Kypeg — KOIPOUIMEHT OTUMCIEHUS HA YIUIATy BO BHEOIOIKETHBIE (DOHBI.

B cootBerctBun ¢ @epepanbHbiM 3aKkOHOM OT 24.07.2009 No212-03
YCTAHOBJIEH pa3Mep CTPaxoBbIX B3HOCOB paBHbIM 30%. Ha ocHoBanum myHkra |
cT.58 3akona No212-®3 misi yupekIeHUid, OCYIIECTBISIONMX 00pa30BaTEeIbHYIO U
Hay4HyIO0 aAesTenpbHOCTh B 2014 TOmy BOAWTCS TMOHWKEHHas crtaBka — 27,1%.
CruneHuanbHbIi BBIIIATHL CTYIEHTAM, MAarucTpaM W aclupaHTaMm He o0Jararorcs
HaJIOTOM.

OTunciieHHs Ha COLMaIbHBIE HYK/Ibl COCTABIISIOT:

Cpres = 0.3-(513 718,44+ 51371,84) = 169 527,072 py6.

Hayunvie u npouzsoocmeennvle komanouposku. B 3Ty cTaTbio BKIIIOYAIOTCS
pacxoipl MO KOMAHJIMPOBKaM HAYyYHOTO M TNPOU3BOJICTBEHHOTO IepcoHaa,
CBSI3aHHOI'O C HEIMOCPEICTBEHHBIM BBIIIOJIHEHHEM KOHKPETHOI'O MPOEKTa, BEJIMYMHA
KOTOPBIX MpUHUMaeTcs B pazmepe 10% oT OCHOBHOM U JTOMOJHUTENBHOM 3apab0oTHOM
IJ1aThl BCETO MEPCOHAIIA, 3aHSITOTO HA BHITOJIHEHUH TAHHON TEMBI.

33TpaTbI Ha HAY4YHBIC W IMPOU3BOACTBCHHBLIC KOMAHIAWPOBKU COCTABJISIOT

62820 pyb.
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Haxknaouvie pacxoowvi. PacueT HakIaaHBIX pacXo0B MPOBEIH MO CIEAYIOLIEH
dbopmyre:
Coarcn = Kuawn * (3ocn + 320n) = 0.8+ (565090 + 63 112) = 502 562 py6.
TJI€ Kyaxy — KOADOUIIMEHT HAKTaIHBIX pacXxo10B npuHsT 0.8.

Takum 00pa3om, 3aTpaThl mpoekTa cocraBisgeTr 6 098 066,3 py0., koTOopbie

npuBeAeHbI B Ta0uie 21.
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Tabmuia 21 — 3atpaTel HAYYHO-UCCIAEAOBATEIBCKOM PaOOTHI
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5.4.1 Oprann3anuoHHAas CTPYKTYpPAa MPOEKTA
JIaHHBIM TPOEKT TMPEICTABIEH B BHJAE IPOEKTHOM OpPraHU3alMOHHON

CTpyKTypbl. [IpoekTHasi opraHu3alMoOHHasi CTPYKTypa MpOEKTa IpEACTaBICHA Ha

pucynke 16.
[Ipencrasutens PyxosouT &1 peacrasurenu
3aKa34YMKa (KIMEHT) NPOeKTa NOAPANYHKA
|
«Komanga» npoexTa,
obeqieunBaoLAL
KOOpIMHaIo pabor
IO NPOSKTY
SKCcy-
— aramis
3anmbIcen T30 [Ipoext [ Konrpaxt Peamizaums
” Hem Korxvpce (Topri) 3asepiuesne

Pucynox 16 - [IpoekTHast CTpyKkTypa paOoThl.

5.4.2 [lnan ynpaBjieHUs] KOMMYHUKAIMSMU MPOEKTA
[Inan  ympaBieHussT  KOMMYHHUKalUSIMHU — OTpa)kaeT  TpeOoBaHUS K
KOMMYHHUKAITHSIM CO CTOPOHBI YYaCTHHKOB ITpoeKTa (Tadmuiia 22).

Tabnuua 22 — [1nan ynpaBiaeHUs KOMMYHUKAIUSIMU

Kakas Ko Komy Korna
uHpopManus nepenaet nepenaeTcs nepenact
nepenaercs nH(pOpMaIUIo nHpopmanus HUH(OPMAITHIO
ExenenenrnHo
Craryc nmpoekra Wcnonuurens 3aKazyuky
(TIOHeeNbHUK)

OO6men nadopmarueit o

ExemecsuHo (KoHeI
TEKYIIEM COCTOSIHHUUN Ucnonaurens 3aKaS'-H/IKy

MecsIa)
IIPOEKTa
JIOKyMEHTBI U He no3s»xe cpokos
Hcnonuurens 3aKazuuky
uH(pOopMalrs MO MPOEKTY rpaUKoOB U K. TOUYEK
He no3xe nHa
O BBINIOJIHEHUH PykoBoaurento,
N Hcnonuurens KOHTPOJILHOT'O COOBITHS T10
KOHTPOJIbHOU TOYKU 3a1<a3q1xn<y

IUIaHy yIpaBJICHUS
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5.4.3 PeecTp pUCKOB MIPOEKTA
NnentuduumpoBaHHble PUCKUA TMPOEKTa BKIIOYAIOT B CeOSI BO3MOXKHBIE
HEOoIpeesIeHHbIe COOBITHS, KOTOpbIE MOTYT BO3HHUKHYTh B IPOEKTE U BBI3BATH
MOCIIEAICTBHSI, KOTOPBIE MOBJICKYT 3a 000 HexkenarenbHbie 3((HEKTHI.
WNudopmanus mo BO3MOKHBIM PUCKaM CBe/ieHa B Tabuuiry 23.

Tabnuia 23 — Peectp puckoB

Croco0bl
BepositHocTs | Biausnue | YpoBeHb YcnoBus
Puck CMSITYEHHUS
HACTYIUICHUS pucka pucka HACTYIUICHUS
pucka
Herounocts N IIpoBencHue Henocrarounas
2 5 Huzknii
METO/1a aHaInu3a 3aBEpOK KBaJIM(pUKAIIS
[TorpemnocTs . Ilepecuer
P 2 5 Huzknii P ’ HeBHumaTenbHOCTH
pacueToB poBepKa
OrtcytcTBUE
. OtcyrcTBUE
UHTEpeca K . | IlpuBneyenue
3 4 Cpennuit . pe3yNbTaToB
pe3ynbTaTtam MPEANPUATHN.
WCCIICIOBAHUS
WCCJICI0BAHUS

5.5 OnpenaesieHue pecypcHoii (pecypcocoeperaroiueii), (puHaAHCOBOM, OXOTKETHOM,
COLMATIBHON U IKOHOMUYeCKOH I PexkTUBHOCTH

5.5.1 Onenka adbcotoTHOM 3 (PEKTUBHOCTH UCCTIEAOBAHUS
B ocHOBe TmMPOEKTHOTrO TOAXOJa K WHBECTUIIMOHHON JEATEIBHOCTH

OPEINPUITUS JIEKUT MPUHLMUI JIEHEXKHBIX MOTOKOB. OCOOEHHOCTBIO SIBISIETCS €0
IOPOTHO3HBI M JOJATOCPOYHBIM XapakTep, MO3TOMY B NPUMEHSEMOM IMOAXOJE K
aHalIM3y YYMUTHIBAIOTCS (akTop BpeMeHH M (akTop pucka. [ns oueHku oOen
HKOHOMHUYECKOH 3(h(HEKTUBHOCTH UCTIOIB3YIOTCS CIEAYIOIINE OCHOBHBIE MTOKA3ATEIH:

- yucras Tekyias croumocts (NPV);

— unaekc goxoanoctu (PI);

- BHYTpEHHsIs cTaBka noxonHocty (IRR);

- cpok okymaemoctu (DPP).
UYucras tekymas croumoctb (NPV) — 3T0 mokasareib 3KOHOMHUYECKOM

(G ()EKTUBHOCTH WHBECTUIIMOHHOTO TIPOEKTa, KOTOPBIA PACCUUTHIBACTCS IMYTEM
JUCKOHTUPOBaHUA (NPUBEACHUS K TEKylled CTOUMOCTH, T.6. Ha MOMEHT

WHBECTUPOBAHUS ) 0KUTAEMBIX JICHEKHBIX ITOTOKOB (KaK T0XOJI0B, TAaK U PacXOOB).
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Pacuér NPV ocymectBnsercs mo ciemyromiei hopmyse:

NPV = 37

YAy,
t=1 (1+i)t - 103 py6'

rac. LI,Z[HOH— YUCTBIC ACHCKHBIC ITIOCTYIICHUS OT OHCpaHHOHHOf’I ACATCIIBHOCTH,

[y — pa30BBIE MHBECTULINH, OCYLIECTBIIIEMBIE B HYJIEBOM TOY;

t — Homep miara pacueta (t=0, 1,2 ...n)

N — TOPU30OHT pacyeTa,

[ — CTaBKa

WHBECTUPYEMBIX CPEJICTB).

JAUCKOHTHUPOBAHUA

(>kelaemMblii  YpOBEHb  JIOXOJHOCTHU

Pacder uncToli Tekyie CTOMMOCTH MPEICTaBICH B Tabiuile 24.

[Ipu pacuere peHTaOENBHOCTH MPOEKTA CTaBKA JUCKOHTHPOBAHUSA MPUHATA

20%.
Ta6nuna 24 — Pacder yncTol TEKyIel CTOUMOCTH I10 IIPOEKTY B LIEJIOM.
loa peanusaumm (Wwar pacyéTa)
lMokasaTtensb Ea. nam. Utoro
0 1 2 3 4

Bbipyyka TbiC. py6. | 2271485 0 567871 | 567871 | 567871 | 567871
UHBecTnumn n -408200 | -408200 0 0 0 0

TbiC. pyb.
penHBECTULMU
OnepaunoHHble 3aTpaThbl 908594 0 227149 | 227149 | 227149 | 227149

TbiC. pyb.
(40%)
Hanoroobnaraemas ThiC. DVE 1362891 0 340723 | 340723 | 340723 | 340723
npubbinb - Py
Hanoru (20%) TbiC. py6. | 272578 0 68145 | 68145 | 68145 | 68145
Yucrasa npubbinb Tbic. py6. | 1090313 0 272578 | 272578 | 272578 | 272578
YncTbl geHEXKHbIM NOTOK | TbiC. py6. | 1498513 0 374628 | 374628 | 374628 | 374628
KoagpoduumneHt 1,00 0,83 0,69 0,58 0,48
ANCKOHTMPOBaHMA
YucTbii -408200 | 312065 | 259992 | 216535 | 180571
AMNCKOHTUPOBAHHbIN TbiC. pyb.
[EHEXHbIN NOTOK
Yuctbii -408200 | -96135 | 163857 | 380392 | 560963
AMNCKOHTUPOBAHHbIN

TbiC. pyb.

[EHEeXHbIN NOTOK C
HapacTalLWMM UTOrom
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CormacHo pesynprataMm pacuéra 3HaueHue NPV 3a 4 roga cocrasimser 560
963 ThIC. PyO0. DOTO TOBOPUT O XOpOIIEH HKOHOMUYECKOH 3(pdexTuBHOCTU
IPUMEHEHUS IpeijlaraéMoil METOIUKH Ha IPAKTHKE.

Unoexc ooxoonocmu (Pl) — mokazarenp 3QQPEKTUBHOCTH HWHBECTHIIUH,
IPEJCTaBISIIOIIMI  COOOM OTHOIIEHHE JUCKOHTHUPOBAaHHBIX JOXOJOB K pasMepy
VMHBECTUIIMOHHOIO  KanuTajna. JlaHHBIM [OKa3aTeiab IO3BOJSET  ONPEJEIUTH
WHBECTUIIMOHHYIO 3(P(EKTUBHOCTh BJIOKEHWH B JaHHBIM MpoekT. WHaeke

AJOXOIJHOCTH paACCUUTBIBACTCA 110 (l)OpMy.TIGZ

Y1
Pl = ?:1(1Ti)tt/lo-

Takum obpazom Pl a1 naHHOTO MPOEKTa COCTABIISET:

_ 560963

= = 1,37>1,
408200

CJIEIOBATENILHO MPOEKT ABJIAETCS IP(EKTUBHBIM.

Buympennsa cmaexa ooxoonocmu (IRR). 3HaueHue CTaBKH, MPU KOTOPOM
oOpaimiaercst B HyJlb, HOCUT Ha3BaHUE «BHYTPEHHEH CTaBKHM aoxonHoctu» win IRR.
dopManbHOE ONPEACICHUE «BHYTPEHHEW CTaBKU JOXOJAHOCTH» 3aKIIFOYAETCS B TOM,
YTO 3TO Ta CTaBKa JMCKOHTHPOBAHHUSA, NMPU KOTOPOM CYMMBI JTHCKOHTHPOBAHHBIX
IIPUTOKOB JIEHEXHBIX CPEJICTB PaBHbl CyMME JMCKOHTHPOBAaHHBIX OTTOKOB My =().
[To pasnoctu mexnay IRR u craBkoi NUCKOHTHPOBAaHWSA 1 MOKHO CYIUThH O 3arace
HKOHOMHYECKON MPOYHOCTH MHBECTULMOHHOTO npoekTta. Yem Ommke IRR k craBke
JUCKOHTUPOBAHMUS 1, TEM OOJIbIIE PUCK OT MHBECTUPOBAHMSI B TAHHBIN MTPOEKT.

Mexny uuctot Tekymiei ctoumocthio (NPV) u cTaBkoil AUCKOHTUPOBAHUS
(1) cymecTByeT oOpaTHasi 3aBUCUMOCTb. JTa 3aBUCUMOCTD IMPEACTABJICHA B TaOIUIEe

25 u Ha pucyHke 17.
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Tabmuua 25 — 3aBucumoctb NPV 0T cTaBku AMCKOHTUPOBAHHUS

No HanmeHoBaHue 0 1 5 3 4
noKasarens
YucTble feHexHble NPV, pyb.
1 HOTOKM, Py6. -408200 374628,2 | 374628,2 | 374628,2 | 374628
KoadppurumeHT ANCKOHTUPOBAHUSA
0,1 1 0,909 0,826 0,751 0,683
0,2 1 0,833 0,694 0,578 0,482
0,3 1 0,769 0,592 0,455 0,35
0,4 1 0,714 0,51 0,364 0,26
2 0,5 1 0,667 0,444 0,295 0,198
0,6 1 0,625 0,39 0,244 0,153
0,7 1 0,588 0,335 0,203 0,112
0,8 1 0,556 0,309 0,171 0,095
0,9 1 0,526 0,277 0,146 0,077
1 1 0,5 0,25 0,125 0,062
JNCKOHTUMPOBaHHbIM AEeHEXHbIV NOTOK, pyb.
0,1 -408200 | 340537,0 | 309442,89 | 281345,78 | 255871 ( 778996,76
0,2 -408200 | 312065,3 | 259991,97 | 216535,1 [ 180571 | 560963,15
0,3 -408200 | 288089,1 | 221779,89 | 170455,83 | 131120 | 403244,68
0,4 -408200 | 267484,5 | 191060,38 | 136364,66 | 97403,3 | 284112,91
3 0,5 -408200 | 249877,0 | 166334,92 | 110515,32 | 74176,4 | 192703,63
0,6 -408200 | 234142,6 146105 | 91409,281 | 57318,1 | 120775,02
0,7 -408200 | 220281,38 | 125500,45 | 76049,525 | 41958,4 55589,71
0,8 -408200 | 208293,28 | 115760,11 | 64061,422 | 35589,7 15504,49
0,9 -408200 | 197054,43 | 103772,01 | 54695,717 | 28846,4 | -23831,47
1 -408200 | 187314,1 | 93657,05 | 46828,525 | 23226,9 | -57173,37
900000
800000
700000 \
600000 \
500000 \
400000 \
300000
200000
100000 \
_100002 0I,2 o,la 0:6 0,8 \\‘Q

Pucynok 17 — 3aBucumocth NPV ot ctaBku nuckontuposanus (IRR).
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N3 Tabmuuel u Tpaduka cleayer, 4YTo IO MeEpe pPOcTa CTaBKU
JUCKOHTUPOBAHUS YUCTasl TEKYIIAasi CTOUMOCTh YMEHBIIAETCS. 3HAYEHUE CTaBKH, IPH
kotopoi NPV oOpamiaercss B HyJb, HOCHUT Ha3BaHUE «BHYTPEHHEH CTaBKH
JOXOAHOCTH» WIH «BHYTPEHHEN HOPMBI PUOBLIN.

DKCTpanoJMpoBaB JaHHbIN rpaduk, nmoayuum, uro IRR = 85% > i, mpoekr
s dexTuBeH. 3anac NPOYHOCTH MPOEKTa cOCTaBIAET 65 %.

JIMCKOHTUPOBAaHHBIN CPOK OKynaeMocTh. Kak oTMedanoce paHee, OIHUM W3
HEJIOCTATKOB MOKA3aTelsl MPOCTOr0 CPOKA OKYIMAEMOCTH SIBIIIETCSI ITHOPUPOBAHUE B
IIPOLIECCE €r0 pacyeTa pa3HOM HEHHOCTH JIEHET BO BPEMEHHU.

OTOT HEJOCTATOK YCTpaHSETCs IyTEM OMNpENeNeHUs TUCKOHTUPOBAHHOIO
CpoKa OKymaemMocTH. To e€cTh 3TO BpeMs, 3a KOTOPOE JEHEXKHBIE CPEJICTBA JIOJKHBI
COBEPIIUTH 000POT.

Haubonee npuemiieMblM METOJIOM yCTaHOBJICHUS JUCKOHTUPOBAHHOTO CpPOKa
OKYIIa€MOCTH SIBJISIETCSI pacueT KyMYJISITUBHOIO (HapacTaroIIMM HUTOIOM) JIEHEKHOTO
noToka (tabmmuia 26).

Tabnuna 26 — JIuCKOHTUPOBAHHBIN CPOK OKYAEMOCTH.

lNon peanuzanuu (ar pacuéra)

[Tokaszarens En. usm. | HUroro 0 1 5 3 7
Bripyuxa ThIC. pY6. | 2271485 | 0 | 567871 | 567871 | 567871 | 567871
Yucreii
JTMICKOHTHUPOBAHHBIH ThIC. py0. | 969163 0 312065 | 259992 | 216535 | 180571
JICHS)KHBII TTOTOK
Yucreii
AMCKORTHPOBAMHAIM THIC. pY6. -408200 | -96135 | 163857 | 380392 | 560963
JICHS)KHBIH TTOTOK €
HapAaCTAOIIUM UTOTOM
DPP ek et 1,369

CoumnanbHas 3¢ (PeKTUBHOCTH HAYYHOI'0 NMPOEKTA YYUTHIBAET COLUAIBHO-
HKOHOMHUYECKHUE TOCIECTBUSI OCYIIECTBICHUSI HAYYHOI'O IMpPOEKTa JJisi OOIIecTBa B
LIEJIOM WJIA OTHAEJBbHBIX KAaTErOpUM HACEJICHWW WM TPYyNN JIMI, B TOM YHUCIE Kak
HETOCPEICTBEHHBIE PE3YJIBTAThI TPOEKTA, TAK U «BHEIIHHUE) PE3YJIbTATHI B CMEKHBIX

CEKTOpaX HSKOHOMHKH: COITMAIbHBIC, DKOJIOTHUECKHE M WHBIC BHEIKOHOMHYCCKHE
s¢dexTol (Tabiuma 27).
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Tabnuma 27 — Kpurepuu corpanbHON 3PEKTUBHOCTH

Ao NOCNE
OTcyTcTBME 0606LEHMA NO UCCNEf0BAHUAM Ha MonyyeHne 0606LLEHNA M NOCTPOEHME
obbeKTe BM3Yyann3aLni

5.5.2 Ouenka cpaBHUTENbHOM 3¢ PeKTUBHOCTH HCC/IeI0BAHUSA

Onpenenenne  3Q(EKTUBHOCTH  MPOMCXOJAUT HA  OCHOBE  pacyeTa
WMHTErpaJIbHOTO  TMOKa3aTenss A(Q@PEeKTUBHOCTH HAyyHOro wuccinefgoBaHus. Ero
HaXO0XJIEHUE CBS3aHO C OIpPEJIEICHUEM JBYX CPEIHEB3BELICHHBIX BEJIMYUH:
buHaHCOBOM 2PHEKTUBHOCTH B pecypcodhHEKTUBHOCTH.

Nurterpanpubiii  nokazarenb  (GUHAHCOBOM  3((PEKTUBHOCTH  HAYYHOTO
UCCIIEIOBaHMs TOJy4yaloT B XOJI€ OLEHKU OrokeTa 3arpar Tpex (wim Oosnee)
BAPUMAHTOB UCIOJHEHHUS HAy4yHOro wuccienoBanud. [(nsg storo HanOonbIIUNA
MHTETPAJIbHBIN MOKa3aTellb peain3allid TEXHUYECKOH 3a7aun MpUHUMAaeTcs 3a 0asy
pacyera (KaKk 3HAMEHATElNb), C KOTOPbIM COOTHOCUTCS ()MHAHCOBBIE 3HAYEHUS IIO
BCEM BapUaHTaM HUCIIOJTHEHUS.

WuTerpanbHblil  (pUHAHCOBBIA TOKa3aTellb pa3padOTKU OINpEenesseTcs o

cienyroieit hopmyie:

jucni pi
dunp
q)max
rae: gy, — MHTETPAIbHBIN (PMHAHCOBBIN MOKa3aTeb pa3paboTKy;

®,); — CTOUMOCTS i-r0 BapMaHTa MCIOJHEHHUS;

D, qx — MAKCUMabHAS! CTOUMOCTD MCIIOJTHEHUST HAYYHO-UCCIIEIOBATEILCKOTO
MPOEKTa (B T.Y. AHAJIOTH).

[Tomy4yeHHast BeMuYMHA HHTETPATIBLHOTO (PMHAHCOBOTO MOKA3aTENs
pa3paboTKu OTpakaeT COOTBETCTBYIOIIEE YHCICHHOE YBEINYEHHE OI0/KEeTa 3aTpaT
pa3paboTKH B pa3ax (3HaUCHUE OOJIbIIE €AMHUIIBI), TUOO COOTBETCTBYIOIIEE
YHCIICHHOE yIeIIeBICHNE CTOMMOCTH pa3paboTKH B pa3ax (3HAYCHHE MEHBIIIE

€AMHUIIBI, HO OOJIbILIE HYJIA).
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WuTerpanbHblil mokaszatens pecypcoddpHeKTHBHOCTH BapUaHTOB UCTIONIHEHUS

00BEKTa HCCIEA0BAHUS MOKHO OMPEEIHUTD IO CIeAyIouieil popmyre:

Ipi=2ai'bi

rae:  Ip; — MHTErpabHbIi IOKa3aTeNb PeCcypcod(GHEKTUBHOCTH A1 1-TO BapUaHTa
UCTIOJIHEHUS pa3paboTKH;

a; — BeCOBOM KOA((PUITMEHT 1-T0 BapuaHTa UCTIOJHEHHS pa3pabOTKu;

b}, blp — OanpHAas OLIEHKA 1-TO BapHaHTa UCTIOIHEHUS pa3paboTKH,
YCTaHABJIMBACTCS SKCIIEPTHBIM ITyTEM 110 BRIOPAHHOU IIKAJIE OICHUBAHUS;

Pacuer unTerpansHoro mokasarens pecypcod@GeKkTuBHOCTH TPUBEICH B
dopme Tabmuip (Tabauie 28).
Tabnuua 28 — CpaBHUTETBHAS OIICHKA XapaKTEPUCTUK BapUAHTOB

HCIIOJIHCHUSA ITPOCKTA

1O Becooii Texyuuit
Kpurepun KO3 pHUIHEHT HpoeKT Amnanor 1
napaMmerpa

1. CriocoOCTBYET POCTY MPOU3BOAUTEIHLHOCTH 0.20 4 9
TpyJa MoJIb30BaTeNs
2. Y100CTBO B 3KCILIyaTaluu (COOTBETCTBYET

. 0.15 5 3
TpeOOBaHUAM MTOTPEOUTEIICH)
3. I[TomexoycTOWYHBOCTD 0.15 3 3
4. DHeprocOepekeHne 0.15 4 4
5. HamexxHOCTB 0.15 5 3
6. MarepuanoemMKoCTb 0.20 3 4
Hroro 1 24 19

P =4-020+5-0.15+3-0.15+4-0.15+5-0.15+3-0.20 = 3.95
2=2-020+3-0.15+3:0.15+4-0.15+3-0.15+4-0.20 = 3.15
WNurerpanbubiii mokazatenb 3()QPEKTUBHOCTU pa3pabOTKu IpHHpI/I aHajora
[§unp OTIpENENSIETCS Ha OCHOBAaHHH HMHTETrPaTbHOTO MoKazaress

pecypcordHEeKTUBHOCTH U MHTETPATIBLHOTO (PMHAHCOBOTO MOKAa3aTeNs Mo opMyIie:

i &

Iczl: = nz;' I(iaMHp ==
HUH ) a
P Iy I3
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CpaBHeHHE UHTETPaIbHOTO MOKa3aTens 3PPEKTUBHOCTH TEKYIIETO MPOEKTa U
aHAJIOTOB  TO3BOJUT OMNPEACIUTh CPABHUTEIbHYIO dS()PEKTUBHOCTH MPOEKTA.
CpaBHutenbHas 3p(EeKTUBHOCTD MPOEKTA ONpEEsIeTcs 10 popMyJIe:

Ip
¢uup
3Cp =

T ga
Lpmup
rae: Jp — CpaBHUTENBHAS YP(YEKTUBHOCTD MPOEKTA;

I gmp — UHTETPaIbHBIN MMOKa3aTeNb pa3padOTKy;

I§unp — MHTETPATBHBIN TEXHUKO-3KOHOMHYECKUH TIOKa3aTeNb aHAIIora.
CpaBuutenbHas 3(PpQPEKTUBHOCTh pa3pabOTKU 1O CPABHEHHWIO C aHAJIOTaMu
npejcTaBiieHa B Tabnmie 29.

Tabnuma 29 — CpaBautensHas 3QpGEKTUBHOCTH pa3pabOTKu

Ne
i [TokazaTenu Pazpabotka Amnaror 1
HuTerpanbHbiil (PUHAHCOBBIN
1 P ¢ 0.48 0.51
MOKa3aresib pa3paboTKu
NHTerpaibHbIi IOKa3aTeNb
2 3.95 3.15
pecypcodhhekTuBHOCTH pa3pabOTKH
HNurerpanbHblii noka3aTenb
3 b 9.25 6.41
3¢ (HEKTHBHOCTH
4 CpaBuuTenbHast 3QHEKTHBHOCTh 14 10
BapPUAHTOB WCIIOJTHEHHUS ' '

BoiBogel: Ilpu cpaBHEHMM 3HaueHHM MOKa3aTened 3((PEeKTUBHOCTU BUIHO,
YTO TpeajiaraeMasi METOJMKa OIEHKM OCTaTOYHBIX 3aracoB sBIseTcs Oolee
3¢ (EeKTUBHOM KaK B TEXHOJIOTMUYECKOM, TaK U B SKOHOMHUYECKOM ILJIaHE.
[Ipu BBINOJHEHUHU PAacUETOB ObLIN ONPEEICHBI
— gucTas Tekymas crouMocth, (NPV) paBras 560963 tric. pyo.;
- uHAeKc noxoanoctu PI1=1,37,
- IRR = 85%,

— DPP .« = 1,369 rona.
Takum oOpazoM Mbl uMeeM pecypcodd(DEKTUBHBIN MPOEKT CO CPEIHUM

3amacoM (PMHAHCOBOW MTPOYHOCTH M OYEHb KOPOTKHUM CPOKOM OKYTTa€MOCTH.
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6. CounajbHasi OTBETCTBEHHOCTh IIPH NPOBEICHUN KaMepalbHbIX
HCCJIeJOBAHMI 110 Ie0JIOrH4eCKOMY MOAeJTHMPOBAHUIO

BelltyckHast KBanM(puUKaMOHHAsg padoTa MpeAcTaBisieT coOO0M H3ydeHue
BEILIECTBEHHOIO0 cocraBa 1mopox u pya CeBepHOl  30HBI  DIJIBKOHCKOIO
YPaHOBOPYJHOTO y3ia, pacrnosaratomierocsi Ha tore PecnyOnmuku Caxa (SAxyTtum).
OCHOBHOI1 00JaCTHIO IPUMEHEHHSI UCCIIEIOBAHUS SIBISETCS pa3padOTKa KPUTEPUEB U
MPU3HAKOB /11 O0OHAPYKEHUSI TUAPOTEPMAIBHO-METACOMATUYECKUX MECTOPOKACHHIMA
cxoxero reHesuca. KamepanbHble paboThl 1Mo cOopy W 00pabOTKe pe3ynbTaToB
MCCIIEIOBAaHUM OCYIIECTBIISIOTCSA € MOMOIIBIO epcoHaIbHOTO KoMIibtoTepa (I1K).

B nanHOM pa3zzene BBIMTYCKHOM KBaM(PUKAIMOHHOW pabOThI HUCCIEIOBaHbI
BO3MOYKHbBIE UCTOYHMKM HETaTHBHOI'O BO3JEHCTBHS M CPEJCTBA 3alUThI paOOTHUKA
oT ux BiusHUA. [lpoaHanu3upoBaHbl BpeOHBIE U OINAcCHbIE (HAKTOPHI CpEIbl,
Ype3BbIYAHbIE CUTYallMM M JEHCTBUSA, KOTOpPHIE PEKOMEHAYETCS BBINOJIHATH B
clly4ae MX HAaCTYIUICHHUS.

bbun BbIZENIEHBI W PACCMOTPEHBI Takue (PAKTOphl, BO3ACHCTBYIOLIUE Ha
UCIIOJIHUTENSI ~ KaMmepajbHbIX  pabOT,  Kak:  OCBELIEHUE,  MHUKPOKJIMMAT,
3JIEKTPOMArHUTHOE W3JTy4Y€HUE, MOHOTOHHBIM peXUM pabOThl, HEPBHO-TICUXUYECKHE
neperpy3ku. K omacuHeiMm (akTtopam mpu padore ¢ IIK MOXHO OTHECTH BBICOKOE
HalpsHKEHUE M BO3MOXKHOCTh KOPOTKOTO 3aMbIKaHHUs, BJEKYIIEro 3a coOou
OIaCHOCTb MOPAXKEHUS pa3padOTUNKa SJIEKTPUUECKUM TOKOM, a TaKXKe Mmoxap.

HenocpencTBeHHOE HEraTMBHOE BO3ACHCTBHE HA OKPYKAIOUIYIO CPEeay BO
BpeMsl KaMepaibHbIX padOT HE OKa3bIBAETCS, OJHAKO TAKOE BO3ACHCTBHE OKA3bIBAIOT

OTXOJbI, BOBHHKAIOIIHUC B IIPOUCCCC JKU3HCACATCIbHOCTH YCJIIOBCKA.

6.1. IIpaBoBble U OPraHU3alMOHHbIE BOMPOCHI 00ecneYeHus1 0e30MaCHOCTH
Kamepanbubie paboTsl npoBoauiuck npu ucnosboBanuu [1K. IIpu pabdote ¢
[1K Ha paboueM MecTe HOJKHBI ObITh BHIMOJHEHBI CIACAYIOIINE TPEOOBAHNS:
- ONITUMAJIFHO MOJ00paHHOE TTOMEIICHUE;
- OCBEILECHHUE;

- OpraHu3aIus MeIUIMHCKOT0 00CIe0BaHuUsI MTOJIb30BaTENEH;
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IIpu BbIOOpe IIK HE0oOXOaUMO YYMTHIBATH HEOOXOIMMBIE MOIIHOCTU IS
00pabOTKH pe3ynbTaToB. Takke HEMalOBaXHBIM (akTOpoM TpU  BBIOOpE
KOMITBIOTEPOB ISl COTPYAHUKOB SIBIISIETCS BO3MOXXHOCTh KOHCTPYKIIMH KOMIIBIOTEPA
U3MEHATh MOJIOKEHUE MOHHUTOPA B PA3IMYHBIX IJIOCKOCTSX (FOPU3OHTAJIbHBIE HIIN
BEPTHUKAJIbHBIE), C BOBMOXHON YCTOWYMBOU (hpHKcalMen B MOJOKEHUH, YIOOHOM AJis
nonbs3oBarens. llBer kopmyca I[IK pomkeH ObITh HEXHBIM, CHOKOWHBIM U 0e3
OnmecTAmux JAeTalield, KOTOphIe, CO37aBas OJIMKH, BBI3BIBAIOT TIOBBIIICHHYIO
YTOMJISIEMOCTb IJ1a3. DKpaH MOHUTOPA JIOJDKEH 00ECTIeYBATh PETYIUPOBKY SPKOCTU
U KOHTPAaCTHOCTU JII TOTO, YTOOBI KaXKIblii paOOTHUK MOI YCTaHOBHUTH PEXHUM,
KOTOpbI  OyJeT COOTBETCTBOBAaTh YYBCTBUTEIBHOCTH TJla3 M YCIOBHUSM
OCBEIICHHOCTH.

[loBepxHocTh pabodero crojga JOJDKHA OBITh  HMCIOJIb30BaHA IS
ONTUMAJIBHOIO pa3MelleHus 3aJecTBOBaHHOTO 00opynoBanus. Kpome Toro, ¢popma
U TOJIO)KEHHE O(UCHOrO Kpecia, a TaKKe PacloyoKeHHE pabovyero CTojia JOJIKHbI
ObITh SPrOHOMUYHBI JJIA TOJJEPKaHUS KOM(OPTHOM MO3bI MOJIB30BATENS: Tak,
4TOOBI OH MOI' MEHSTh IOJIOXKEHUS CBOETO Tesa AJI MPEAYNPEKICHUS YTOMIICHUS.

(Pucynoxk 18)

Mne4n
paccnabner 45-70 cm

Bepx MOHWTOPA PAcnonoMeH
HEMHOMD BbILIE YPOBHA MNa3

3anscTbe W pyKa
HA OAHOW MHHUK

—__ MoHWTOp pacnonomed Tak,
yToOk He Bwno GnuEoE

CNWHKE NOAAEPHUBAET -
MOACHWYHLN oTaen I

ﬁ]*m'n:

g
-
#
-
-
bepnpa pacnonoMeHs
roOpH30OHTANRHD

CTON4a W HOramMM

\
il
1
\\
L 0 e _ B cayuae HeobxoanMmocTi
® | MCNOoNL3YATE NOACTABKY NOL HOTW

Pucynox 18 — Cxema pabGodero mecta (B COOKY)

‘ MpoCEET MeXAY KPbIWKOH

Cornacao ctatbe 212 TK PO [11], paGoTomarens uMeeT psi 0053aTeIbCTB 110
oOecrieueHnt0 O€30MACHBIX YCIOBUW U OXpaHbl Tpylda. B maHHBIA psjg BXOIUT
oOecrieyeHrue COOTBETCTBUS YCIOBHI pabouyrX MECT U pekuMa padoThl TPEOOBaAHUSAM

HOpPM OXpaHbl TpyAaad, IMPOBCACHUC MCIHIMHCKHUX OCMOTPOB, OpraHu3anusig
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MPOBEJEHUSI MEAUIMHCKUX OCMOTPOB, YCTAaHOBJIEHUE PEXMMA TPyJa U OTIbIXa B
COOTBETCTBHH C 3aKOHOAATEIILCTBOM U T.J. MIcmomHUTEIh KaMepaabHBIX PabO0T TaKKe
uMeeT psijl 00s3aTeNbCTB Nepen padoronareneM. Tak, B ctatbe Ned414-V TpynoBoro
KOJIEKCa, HCHOJHUTENb OO0SI3yeTcs MPOXOAUTh BCE HEOOXOAUMBIE HHCTPYKTAXKH,
oOy4aroniue ceMUuHapbl, MEIUIIMHCKUA OCMOTp, U BBIOJHATH MpoYHe TpeOOBaHUs

pa6OTOI[aT€JI$I KacaTeIbHO ero 0€30MacHOCTH Ha pa60qu MCCTC.

6.2. Ilpou3BojacTBeHHAasi 0€30IACHOCTh

Bpenusie u omnacHeie  (pakTOpHI,

corimacio IT'OCT 12.0.003-2015

BO3JICHCTBYIOIIME Ha COTPYIHHUKA,

yCTaHaBIUBAIOTCS «OmacHele ¥  BpeaHBIC
npou3BoIcTBeHHbIC (pakTophl. Knaccudukanus» [16].
OnacHele W BpeaHble (HAKTOPHI MPU BBITTOJHCHHH KaMEPaJIbHBIX pPabOT

otpakeHsl B Tabmnuie 30.

Tab6nuna 30 - Bo3aMoKHBIE OlacHbIe U BpeIHbIE (aKTOPbI

Oranbl KaMepaJbHbIX paboT
C6op marepuanoB Haxorurenne O6paborka | Anamis HopmartuBHbBIE TOKYMEHTBI
nHpOpMaITUU
1. HenocrarouHnas
OCBELICHHOCTH paboueit + + + Ocselienue, UIyM, CTaTH4ECKOe
30HBI 3NEKTPHUECTBO,
2. OTKII0HEHUE MCUX0(HU3NOTOrHUECKHE
MoKazarenen + + + (dakTopsr:
MUKPOKJIMMATa CanlluH 2.2.1/2.1.1.1278-03 [12]
3. Tlcuxodusunonornyeckue CanlluH 2.2.4.548 — 96 [18]
(axTopsl: HEPBHO- + + CanlluH 2.2.2/2.4.1340-03 [14]
NICUXMYECKUE NePErPy3KH. TOU P-45-084-01 [15]
4. IlpeBsbIlIeHNE YPOBHS + N MuKpoKInMar:
myma CanlluH 2.2.4.548-96 [18]
5. Cratnueckoe DJIEKTPUIECKHH TOK,
DJIEKTPUIECTBO + + + KOPOTKO€ 3aMbIKaHHC! I'OCT P
N 12.1.019-2009 [20]
6. DIIEKTPUUIECKUIA TOK + + +
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6.3. AHaJM3 ONACHBIX NPOU3BOACTBEHHBIX (JaKTOPOB U MEPONPUATHS MO UX
YCTPaHEHHIO

6.3.1. OTK/I0HeHHe OKa3aTe/ieil MUKPOKJIMMATA MOMeIlleHUun

MukpoKIMMaT NpOU3BOJACTBEHHBIX MOMEIICHUA — 3TO KJIMMAT BHYTPECHHEH
Cpenbl TOMEIICHHM, OINpeNensieMblid JICUCTBYIOIIMMH Ha OpPraHU3M 4YeJIOBEKa
COYETAaHHUSIMH TEMIIEPATYPbI, BIAXKHOCTH M CKOPOCTH JBWKEHHS BO3JyXd, a TaKKe
TEMIIepaTyphl OKpYyXarolux TmoBepxHocTeil. [IpoBeneHne kamepalbHBIX paboT
TpeOyeT yyeTa MUKPOKIMMATHUYECKUX YCIIOBUM paboyeil 30HBI C y4eTOM H30BITKOB
TeIUla, BPEMEHHU TOAa U TSDKECTH BbIMONHSAEMON paboTsl cornacHo CanlluH
2.2.4.548-96 [18]. J[lomycTuMble HOpPMbI MHKpPOKJIMMAara B paboucii 30HE

MIPOM3BOJICTBEHHBIX MMOMEIICHNN TIPECTaBIeHbI B Ta0mie 31.

Tabnuna 31 - JlonmycTuMble HOpMBI MUKPOKJIUMATA B paboueii 30He
IpoM3BOACTBEHHBIX omeriennit mo CanlluH 2.2.4.548-96

Kareropma | Tlepnoa TexmepaTypa BO3TyXA Tesmeparypa OTaOCH- Cropocts
patoT mo roga IOBEPEHOCTH, TETEHAR TEEHEHEA
YPOBHED t°C EIAEHOCTE BO3TyXaMc

SHEPTOSAT- BO3TYXa, .

. — Oduamazes | Eamazon 2.% Ec.;m [

HEFE EEIIIE iy e
ONTHMAME- | ONTHMATE-
HEIX HEIX
BETHTHH BeTHaHH t°
| g QT
I6. 121-150 | Xomom- | 19.0-20.9 | 23.1-240 18.0-25.0 15-75 0.1 0.2
EEAL™ HEIH
Temment | 200-219 | 241 -280 19.0-29.0 15=75 0.1 0.3
ITpmseqanme: 16 — paboTel ¢ HETERCHEROCTREC 3Eeprosarpar 121-150 sxanw, npomspogpMEre cHOE, cToR
HIIH CEAAHHELE ¢ XOMEOOH H cONpOBOHIARIIHEECT HESHATHTEIEHEDN (DH3HATE CREM HATPTSEHHEM:

[Tomemenne nOMKHO OBITH OOOPYTOBAHO €CTECTBEHHOMW BEHTWISIUMEH -
OpPraHU30BaHHBIM U PETYJIUPYEMBIM BO31yX000OMEHOM, 00ECIEUUBAIOIIUM Y/IaJICHUE
W3 TOMEIICHUSl 3arpsS3HEHHOrO0 BO3JyXa M MojJadyy B HEro cBexero. B
MPOU3BOJICTBEHHBIX TOMEIIEHUSIX C JJIMTEJIbHBIM TMPEObIBAHHEM B HUX YeJIOBEKa
TpeOyeTCsl YCTPOUCTBO OTOMUTEIBHBIX CHCTEM B XOJIOJHOE BpPEMs I'ojia. TpaHCIIOpTa
TEIUIOHOCUTENISI OT MeCTa BBIPAaOOTKM K OTalUIMBAa€MOMY TOMEIICHUIO U

HarpeBaTesIbHbIX TPUOOPOB.
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6.3.2. HegocTaTouHasi 0CBEIIEHHOCTH padouyero Mecra

Ceer wmMeer OoJbplIOE 3HAYEHUE B IKU3HEACITEIBHOCTH YEJIOBEKA,
COXpPAaHEHUU €ro 3J0pOBb M 00ECHEYEeHMH BBICOKOH pabOTOCIIOCOOHOCTH.
OTCyTCTBHE XOpPOIIETO OCBEIIEHUS MOXET TPUBECTH K MPOPECCHOHATHHBIM
3a00JIEBaHUSAM, a TAKXKE YXYILIEHUIO KOHIEHTPALMK BHUMaHUsl paOOTHUKOB. PaboTa
MH)XEHEpPa B OCHOBHOM IIPOBOAMUTCS 32 JAUCILIEEM MEPCOHAIBHOIO KOMIBIOTEPA, UTO,
B clly4yae HEe0CTaTOYHON OCBEIEHHOCTH paboyero MecTa, BhIHYKAAeT ero padboTarb
C KOHTpacTHbIM (poHOM. B pesynbrare y paOoTHHKA MOXKET YXYALIUTHCSA 3pEHHUE, a
Tak)K€ BO3HUKHYTh nepeyTomiieHue. To ke camoe MPOUCXOJUT U IpU U30BITOYHOM
OCBEIICHUH MTOMEILIEHUS.

OcselieHne NPOU3BOACTBEHHBIX IOMEIIEHMM MOXET OCYIIECTBIIATHCS
€CTECTBEHHBIM M  HMCKYCCTBEHHBbIM  NIyTeéM.  ECTECTBEHHOE  OCBEILEHHUE
OCYILECTBISIETCS Uepe3 OKHA. VICKycCTBEHHOE OCBELIEHME B IOMEIEHUU JIOJIKHO
OCYILECTBIISITBCS CHUCTEMOM OOIIEro paBHOMEPHOTO OCBEIIEHUsA, HpuU padoTe ¢
JOKYMEHTaMU TPHUMEHSETCS CHUCTEMbl KOMOWMHHPOBAHHOrO ocBelleHus. OOmiee
OCBEIIICHUE CJIEAYET BBIIOJHATH B BHUJIE CIUIOMIHBIX WIH HPEPBIBUCTBIX JIMHUN
CBETWJIBHUKOB, DPACIIOJIOXKEHHBIX COOKY OT pabodero Mecra, MapajuieNbHO JIMHHUU
nosib3oBarenst. COrjlacHO CaHUTapHO-TUTMEHMUYECKUM TpeOOBaHMSIM pabodee MecTo

JOJDKHO OCBCIIATHCA CCTCCTBCHHBIM M MCKYCCTBCHHBIM OCBCIHICHHCM. Tpe6OBaHI/IH K

ocBemeHuio ycranoninensl B CanlluH 2.2.2/2.4.1340-03[14].

Pacuém obuezo pasHomMepHO20 UCKYCCHIBEHHO20 0CBEU{EHUSA NO MEMOOY
C6€n08020 NOMOKA

Jlano:

[Tomemenne mymHOM 6 M, MUPUHOK 4 M, BBICOTOM 2,50 M.
Heob6xomumas ocseménnocts E, = 400 1k;

YpoBeHb paboueii moBepXHOCTH Haf nosoM Ny, = 0,8 M;

CBeToBOI1 MOTOK JJaMII CBETHJIBHUKA ONpeeseTcs no popmyie:
E.-S-K,-Z
F =
n-nm

, JIM
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E. — HOpMupyemasi MUHMMAaIbHAs OCBEIIEHHOCTD, JIK;

S — [IOLIAIb OCBEIAEMOr0 TTOMEIICHHUS, M°

K, — xoaddunmenTt 3amnaca, y4yuTHIBAIOMIUNA CTapeHHE JIaMIl U 3arpsi3HEHUE
CBETUJILHMKOB, IPU MaJIOM BblAeeHNH nbud K3 = 1,5;

Z — x03h(dUIMEHT HEpPaBHOMEPHOCTH OCBEIICHHS WM MHUHAMaJlbHON
ocBenieHHocTH, otHomenne Ecp/Emun. Ecp omnpenenstor nmo CIT 52.13330.2016, a
EMuH (HauMmeHblllee 3HAUYE€HHE OCBEIIEHHOCTH B momenieHuun). CormacHo m. 7.9
CHull 23-05-95*, 3nauenue cocraBusier menee 1,5 ang pabor [V-VII paspsnos B
cily4yae MPUMEHEHUS TIOMUHECHEHTHBIX Jamn Z=1,1;

N — YKCJIO JaMIl B IOMEIIICHUH;

1N — K03 GUIIMEHT UCII0JI30BAaHUSI CBETOBOTO TIOTOKA, Y%b.

BriOupaem JIFOMUHECIIEHTHBIM CBETHJIBHUK O€3 3alMTHOM pemérku tuma O/]-
2-40 mmnoi [ ,=1,23 m, A=1,4.

BricoTta cBeTuibHUKA HaJ paboyeil TOBEPXHOCTHIO:

h=H-h,;,=25-08=1,7m

PaccTostHue Mexly CBETUJIbBHUKAMM:

L=14-1,7=238m™

PaccrosiHue oT KpailHEro CBETUIILHUKA /10 CTCHBI:

L/3=0,79 m

OrnpenensieM KOJIUYECTBO PSAIOB CBETUIILHUKOB U KOJIUYECTBO CBETUILHUKOB B
pany:

Npax=((B—(2/3*L)/L)+1=(4—(2/3*2,38)+1=3
Nex=(A—2/3*L)/(1.,+0,5)=(6—2/3*1,7)/(1,23+0,5)=3

Pa3zMemiaem cBeTWIBHUKH B 2 psia. B KakaoM pslly MOXKHO YCTaHOBHUTH 3
ceetwbHuKa THHa OJ1-2-40 momuocThi0 40 BT (¢ mmuuoit 1,23 M), mpu 3TOM
pa3pbIBbl MEXKJYy CBETHJIIBHUKAMHU B POy cocTaBAT 35,5 cMm. Tak Kak B KaxJaoMm
CBETWJIbHMKE YCTAHOBJICHO IO 2 JiaMIibl, OOIllee YUCJIO JIaMIl B MOMEIICHUU OyleT
paBHa 12 mr.

Nupexc noMenieHus:
i = S/ h(A+B) = 24/ (2,5(6+4)) = 24/25=0,96
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YuuteiBasg pc, pm, | ompeaenseM 3HadeHHE KOd(DUIMEHTa MCIIONB30BaHUS
CBETOBOI'0 MOTOKA C MOMOIIbIO TMHEHHON HHTEepHOIUU: N=55%.
F=(400*(4*6)*1,5*1,1)/(12*0.55)=15.840/6,6=2400 Im
Brioupaem Onmxainryro gamiy JIXBb-40 co cBeToBbIM moTokoM 2780 mm.

HpOBepKa BBIIIOJIHCHUSA YCJIOBHUA:

A.CcTaHg.

—10% < [ ‘“"“‘“':“'] +100% < +20%

(DJ].C‘I'Z!II,[I,.

CgeroBoit notok Jiammnbl JIXb-40 oTknonsieTcss oT pacuétHoro Ha 15,8%, uto
BXOJIUT B AonycTUMBbIE npeaensl oT -10% mo 20%.

QHCKTPI/I‘ICCKEUI MOIIHOCTB OCBETUTCILHOU YCTaHOBKH:

P=12*40=480 Bt

6.3.3. [IpeBbIlIeHHE YPOBHS LIyMa
B 1npou3BOACTBEHHBIX NOMELIEHUSX IPU BBINOJIHEHUH OCHOBHBIX WM
BCIIOMOTaTeNbHBIX paboT ¢ ucnoiabs3zoBanueM [IK ypoBHu nryma Ha pabouux mecrtax
HE JOJDKHBI MPEBBINATH MPEACIBbHO IOMYyCTHUMBIX 3HAUEHUH, YCTAaHOBJICHHBIX IJIs
JaHHBIX BHUJOB pabOT B COOTBETCTBUU C JCUCTBYIOUIMMH  CaHUTapHO-
AMHUIEMUOJIOTHYECKUMU HOPMaTHUBAMHU.
B CanlluH 2.2.2/2.4.1340-03 [14] ycTaHOBJEHBI IOMYCTUMbIC 3HAYCHHS

ypOBHEH 3ByKOBOTO naBiacHus, cozgaBaemoro [1K (tabmuma 32).

Tab6muma 32 - JlormycTumble 3HAYCHHUS YPOBHEH 3BYKOBOTO JIABJICHUS B OKTaBHBIX
MOJIOCax 4acTOT U YPOBHs 3BYyKa, co3naBaeMoro 11K

YpOBHHU 3ByKOBOTO JaBJIEHUS B OKTABHBIX MOJIOCAX CO CPEAHETEOMETPUIECKIMHU
YPOoBHHU 3ByKa B
qacToTaMu

315 | 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 ABA

86 71 61 54 49 45 42 40 38 50

6.3.4. Ilcuxodusuosiornyeckue pakTopsbl
Pa6ota ¢ 1K conpspkena ¢ Bo3aeicTBUEM BPEIHBIX MCUXO(U3UOIOTUYECKIX
(GhakTOpoB, B YACTHOCTHU, HEPBHO-TICUXUYECKUX Meperpy3ok. [l cHuxeHus
BO3JICMCTBUSI BpeHBIX (HaKTOPOB, YCTAHABIMBAIOTCA TEPEPHIBHI B padboTe aJis

oTabIXa COTPYAHUKOB. CyMmapHOE€ BpeMs PErjIaMEHTHPOBAHHBIX IEPEPHIBOB IpU
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pabore c [IK 3aBuCHT OT KaTeropuu TPyAOBOW AECSATENBHOCTA U YPOBHS HArpy3KHu 3a

pabouyro cmeny [10]. B tabmune 33 mpuBeAeHO CyMMapHOE BpeMsl OTIbIXa IS

K101 KaTeropuu pador.

Tabmuma 33 - CymmapHOe BpeMsl IEpEepPhIBOB B 3aBUCHMOCTH OT KaTETOPUHU padOThI

Y Harpy3KH
Kareropus I'pynma A, I'pynmna b, CymmapHoe
paboTEHI C KOJINYECTBO KOJINYECTBO I'pynna B,yacos BpeMst
[1K 3HAKOB 3HAKOB NepepbIBOB, MUH
I 1o 20 000 1o 15 000 Jo 2 50
I 10 40 000 10 30 000 o4 70
Il 1o 60 000 1o 40 000 1o 6 90

B nmaHHOM ciyyae ypoBeHb Harpy3kud OTHOCUTCA K rpymme B, kareropus
pa6otsl III. CornacHo Tabnuue, TpeOyeTcss yCTaHOBUTH MEPEPHIBBI, CyMMa KOTOPBIX
3a cMeHy cocTaBuT He MeHee 90 muHyT. 10 THIIOBOM MHCTPYKIIMU MO OXpaHE TPyAa
npu pabore Ha mnepcoHambHOM Kommbiorepe TOW P-45-084-01 nns nmanHOM
KaTeropuu padoT TpedyeTcsl yCTaHOBUTH MEPEPBIBBI 1O 15 MUHYT KaXKAbli TPYJOBOM
gac [15].

I[Ipu pabore wa ITIK  HeoOXOAMMO  OCYIIECTBISATH  KOMIUIEKC

npoUIAKTUIECKUX MEPOIPUITUM:

—  [POBOJUTH YIPAKHEHUS JUJIS TJ1a3 uepe3 Kaxple 20-25 MUHYT paOdoThI;

— Ha IIK, a npu nosiBjaeHUH 3pUTETHLHOTO AUCKOM(OPTA, BHIPAYKAIOLIETOCS B
OBICTPOM pa3BUTHUU YCTAJIOCTH IJa3, PE3U, MEJIbKAaHUU TOYEK IMepes
rnazaMM W T.I., YOPaXHEHWs I TJa3 NPOBOAATCA HHAMBUIYAIBHO,
CaMOCTOSTEIIbHO U PaHbLIE YKa3aHHOTI'O BPEMEHU;

— UIA  CHATUA  JIOKAIBHOTO  YTOMIICHUS

JOJDKHBI OCYHICCTBIIATHCA

(bU3KYIBTYpHBIC MHUHYTKH LIEJICHATTPABJICHHOTO HAa3HAYCHUS

(MHIMBUAYAIBHO);
— I CHATUS OOIIEr0 YTOMJICHHMS, YJAy4YlIeHUS (PYHKIIMOHAIHHOTO
COCTOSIHUSI HEPBHOM, CEPAECYHO-COCYAMCTOM M IBIXaTEJIbHOW CHUCTEM, a
TaK)X€ MBIIIL [UIEYEBOrO0 MOsCa, PYK, CIHUHBI, LIEM W HOI, CIEeayer

npoBoIUTh Pu3KyIbTIAay3bl (cormacuo CanlluH 2.2.2/2.4.1340-03 [14]).
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6.3.5. CraTnueckoe 3JIeKTPUYECTBO

B nomemenusax, obopynoBanHbeix [IK, TOKM cTaTHuecKoro 3jeKTpUYECTBa
Yale BCEro BO3HMKAIOT MPU MPUKOCHOBEHHM IEPCOHANA K JIIOOOMY M3 3JIEMEHTOB
[IK. Takwne pa3psnpl OMACHOCTH I YEJNOBEKA HE IPEACTABIAIOT, OJHAKO KPOME
HEIMPUATHBIX OIIYIIEHUI MOTYT PUBECTH K BBIXOAY 000PYI0BaHUS U3 CTPOSI.

Jisa  npenoTBpaiieHuss 00pa3oBaHUST M 3alIUTBl  OT  CTaTUYECKOTO
DIEKTPUYECTBA B IOMELICHUH HCIIOIb3YIOTCS HEUTPAIU3aTOPhl U YBIIAKHUTENIH, a
IIOJIBl  HMMEKT AaHTUCTATHYECKOE IIOKPBITHE B BHJE IOJMBHHWIXJIOPUIHOIO
AHTUCTATUYECKOTO JIMHOJIEYMA.

Taxxe B CanlluH 2.2.2/2.4.1340-03  ycTaHOBJIEH MaKCHUMAaJIbHbIN
JOMYCTHMBIN 3JICKTPOCTATUICCKUHN MOTEHIMAN SKpaHa BuaeoMonuTopa — 500 B [14].

B xauectBe Mep yMEHBIIEHUS BIUSHHS BPEIHBIX (PAKTOPOB Ha MOJIb30BATENS
UCIIOJIB3YIOTCSL  3alIUTHbIE (UIBTPHI 11 MOHUTOPOB, YBIIQXKHUTEIW BO3ayXa.
JIOJKHBI  MCIIOJIB30BAaThCs  PO3ETKM € 3a3eMieHHeM. TpeOyeTcss NpOBOIUTH

PETYJIPHYIO BIOKHYIO YOOPKY.

6.4. DJekTpuYecKHii TOK

K  omacHocTSIM  HMCHOJIB30BaHMSI  DJIEKTPUYECKOIO  TOKAa  OTHOCSITCS
BO3MOXKHOCTh TOPKEHHS DJICKTPUYECKUM TOKOM, a TaKXe BOCIUIAMEHEHUS
AJIEKTPOHHBIX YCTPOWCTB M3-3a BO3JCUCTBUS PA3JIMYHBIX YCIOBHM — MOMNAaHUA
BJIATM WJIA HAPYIICHUS U30JISAIINH.

[TopaskeHne SIEKTPUIECKUM TOKOM MOKET MPUBECTU K OKOTaM, CyAOpOTaM,
MOBPEXKCHNUIO HEPBHOUM CUCTEMBI, a TakKKe cMepTH. BO3HUKHOBEHHE MOXKapa MOXKET
NPUBECTH K mocieacTBusaM, onucanubiM B OCT 12.1.033-81 [22].

Bo wuzbexanue cmeptd U Jpyrux HeratuBHBIX 3P(HEKTOB HE0OXO0IAMMO
coOJIro1aTh MpaBuia IMOXKAPHOW M AJeKTpuueckoil Oe3omacHocTu. [loaroroBka k
MPEAYNPEKICHUIO BO3HUKHOBEHUS JAaHHBIX CHUTYaIllMd JOJDKHA TPOUZBOAMTCS 0
Hayaja paboThI.

TpeGoBanus 0€30MaCHOCTH MpPU  IKCIUTyaTallMd DJIEKTPOOOOpYAOBaHUS

PETIAMCHTUPYIOTCA CIACAYIOIIMMHA HOPMATHBHBIMHU dKTaMHU:
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I'OCT P 12.1.019-2009 Cucrema crangaptoB 6e3omacHoctu tpyna (CCBT).
DnekTpobe3omacHoCTh. O0IIHe TpeOOBaHUS M HOMEHKIIaTypa BHIOB 3anmuThl [20];
[IpaBmiiaMy TEXHUYECKOM SKCILTyaTalluu 3JIEKTPOYCTAHOBOK IMOTpeOUTENEH,
yTBepACHHBIMU [Iprka3zom MunsHepro Poccun ot 13.01.2003 1. Ne6 [17].
CornacHo um:

— DJIEKTPOOOOpYIOBAaHUE, HMEIOLIEE KOHTAKTBl ISl HOJKIIOYECHHUS
3a3eMJIEHUS, JOJDKHO OBITh 3a3€MIJIEHO, a IOMEIEHUs, T/I€ Pa3MEILatoTCs
paboune wmecta c IIK, momxHBI OBITH 00OpPYIOBaHBI 3AIIUTHBIM
3a3¢MJICHUEM  (3aHYJIEHMEM) B COOTBETCTBUM C TEXHUYECKHUMHU
TpeOOBAHUSIMU 1O KCILTyaTaluu 000pyIOBaHUS;

— BCE KpBIIIKKM M 3allUTHBIE MAHEIW JOJDKHBI HAXOAMUTBCS HA CBOUX
MecTax (Tpy OTCYTCTBUH KPBIIIKY WIN 3allUTHON MaHEeIH dKCILTyaTalus
AIEKTPOOOOPYI0BaHUS HE JOMYCKAETCs);

— 1mpu paboTe ¢ 3IEKTPOo0OOPYAOBAHUEM HE JOMYyCKaTh MMONAJAaHUs BIIaru
Ha  [OBEPXHOCTb  D3JEKTPOOOOPYJOBaHMS, a TakkKe KacaTbCs
ANEKTPOOOOPYI0BAHUS BIIAKHBIMU PYKAMH;

— BEHTWIALMOHHBIE OTBEPCTHUS 3JIEKTPOOOOPYIOBAHUS HE JOJKHBI OBITH
HNEPEeKPBbITHl ~ HAXOAALIMMUCS  BIUIOTHYIO  CTE€HaMH,  MeOelblo,
MMOCTOPOHHUMHU MPEIMETAMU;

— BbLICPIMBaHME IITEMNCEIbHON BWIKM 3JEKTPONpHOOpa HEOOXOIUMO
OCYILIECTBIIATH 3a €€ KOPITyC, IPU HEOOXOIMMOCTH MPUAEPKUBAsT IPYron
PYKOH KOPITYC IITENCEIbHON PO3ETKH;

— TMOAKJIOYEHHE U OTKIKYEHUE PA3bEMOB KOMIIBIOTEPOB M OPITEXHUKHU
JOJDKHO ITPOU3BOAUTHCS MPU OTKJIFOYEHHOM IUTAaHUU (32 UCKIHOYEHUEM
noakItoYeHus ¥ otkimoueHust USB-ycTpoiicTs);

— yAaJEeHHE MbUIA C BJEKTPOOOOPYAOBAHUS JOJKHO MPOU3BOJIUTHCA B

OTKJIIOYCHHOM OT 3JI€KTpH‘-I€CKOﬁ Oeun COCTOAHUU,
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— Tepel HCIOIb30BAaHUEM JJIEKTPONPUOOPOB HEOOXOIUMO MPOBEPHUTH
HaAEKHOCTh KPEIUICHUSI JJIEKTPOPO3ETKH, CBEPUTHCS C HOMHHAIOM
HCIIOJIb3YEMOT0 HANPSKSHNUS;

— KOpIlyca INTENCENbHBIX PO3ETOK U BBIKIIOYATENeH He JIOJKHBI
COJIep)KaTh TPEIIMH, OIUIABICHUA M JPYruX JAe(PeKTOB, CIOCOOHBIX
CHHM3HTD 3alIUTHBIE CBOMCTBA MJIM HAPYUIUTH HAJAEKHOCTh KOHTAKTa;

— kabemu  (WHYpBHI) DJIEKTPONUTAHUS  HE  JOJDKHBI  COJEpXkarb

MOBPEXICHUN U30JISIUNN, CUIBHBIX U3TUOOB U CKPYYMBAHHM.

6.5. Dkojornueckast 0e30MACHOCTH

[TepcoHAIBHBIN KOMIIBIOTEP MOKET HarpeBaThCsl, a TaK¥Ke OBITh HCTOYHUKOM
AJIEKTPOMArHUTHOTO W HMOHU3HPYIOIIETO M3JIYYCHHS, a Takke myma. J[is 3ammTsl
3I0POBbsI  COTPYJHUKOB, pabOTaloOlUMX € MOPOrpaMMHBIM  OOECIICUCHUEM,
pEKOMEH TyeTCs COOTI0AaTh HEOOXOANMMYIO JUCTAHIIMIO TIPU paboTe C KOMITBIOTEPOM
(ot 0.5 mo 1 M), a Takke UCIOIB30BaTh IP(HEKTUBHBIE OXJIAKIAIOIINE CUCTEMBI U
HauOoJsiee COBpeMEHHOE U 3(pPeKkTUBHOE 000pYyI0BaHUE.

HeoOxoaumo oOTMETHTBh, 4YTO B LEJIOM HpH paboTe € KOMIBIOTEPOM
CYIIIECTBEHHOI'O 3arpsi3HCHUs] OKPY’KAIOIIEH Cpelbl HE MPOUCXOJIUT U BpEAHBIC
BBEIOPOCHI HE CPAaBHUMBI C TIPOH3BOICTBEHHBIMU.

[Ipu HEOOXOMMMOCTH YTHIIM3AIMU KOMITBIOTEPHOW TEXHUKU IOJIh30BaTEIh
JIOJDKEH  PYKOBOJCTBOBATHCA  CICAYIOIIUMH  TNPUHATHIMH  TOJIOKEHUSIMHU.
denepanbHbiit 3akoH Ne 89 ot 1998r. «O06 oTxomax MPOU3BOACTBA U MOTPEOICHUS
[19] 3zampemiaer OpUAMYECKHM JIMIAM CAMOBOJBHO H30ABIATHCS OT OIACHBIX
OTXOJOB. OTHM  BHJOM  JCATEIBHOCTH  MOTYT  3aHHMAThCA  TOJBKO
CHEIUAIN3UPOBAHHBIC CTPYKTYphl. B WX ducimo BXOAAT W (UPMBI, KOTOPBIC
3aHUMAIOTCS YTUJU3AIMEH JJICKTPOHHBIX OTXOJ0B. B maHHBIX CTpyKTypax
oOpartieHue c OTXOJIaMH periaMeHTUPYETCS I'OCT P53692-2009
«Pecypcocbepexenue. OOpamieHHe ¢ OTXOAaMU», a PACIPOCTPAHCHBI OHU

noBceMecTHO [23].
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6.6. be3omacHOCTb B Ype3BbIYANHBIX CHTYAIUSIX

Bo3mo:xnbie UC:

- TI0KapBI;

- YC B cBA3M C HENpaBWIBHOM JKCILUIyaTalMEd TEXHOJIOTHYECKOrO
TpaHCTIOpTa U 000PYIOBAHUS;

- UC B cBsi3u ¢ HECOONIOACHUEM TEXHHMKH O€30MaCHOCTH IMPHU MPOBEACHHUU
paborT;

IIpupoaunsie UC:

- UC MeTeoporaoru4eckoro xapakrepa (MOJIHHUS)

-IIPUPOHBIE TTOKAPHI.

MeponpusiTiuss MEIUIIMHCKOW 3alllUThl B MPUPOJIHBIX M TexHOreHHbix UC
CJIeIyeT IIaHUPOBATh M OCYLIECTBIIATH C UCIOJIb30BAHUEM HAJIMYHBIX CHII M CPEJICTB
MHUHUCTEPCTB U BeloMCTB Poccuiickorn denepanyn, HEMOCPEACTBEHHO PEIIAOIINX
3alaud  3al0UTHl KU3HU M 3I0pPOBbA JIIOACH, a TaKXKe CHEeUUATU3UPOBAHHBIX
dbyukiuoHaneHbix moacucteM PCYC: 53KCTpeHHOM MEIUIIMHCKOW  TOMOIIIH,
CaHUTAPHO-AMUJACMHUOJIOTMUECKOT0  HAA30pa, 3allUThl U >KU3HeoOecreueHus
HaceneHus:s B UC, skonormyeckoil O€30MacCHOCTU M JIPYTUX, C UX HapallMBaHUEM
MyTEM CO3JaHUS W pPa3BePThIBAaHUA HEOOXOJAMMOTO KOJUYECTBA MEIUIIMHCKUX
dbopmupoBanuii ¥ yuapexacHuii [24].

HaunbGonee BeposiTHOM  upe3BbHaiiHOW  curyanumeit mnpu padbotre C
MEPCOHANILHBIM KOMITBIOTEPOM SIBJISIETCA TOKap Ha paboueMm mecte. B kauectse
MPOTUBOIIOKAPHBIX MEPOTPUITHH JOJKHBI OBITh MPUMEHEHBI CICAYIOIIUE MEpPhI
[22]:

- B MOMENICHUU JIOJKHBI HAXOJIUTHCS CPEJCTBA TYIICHUS MOXKapa, CPeICcTBa
CBSI3U, TIJIaH SKCTPEHHOM dBaKyallui;

- DJIEKTpUYecKas [MPOBOJKA DJIEKTPOOOOPYJOBAaHUS U OCBETUTEIbHBIX
puOOPOB JI0KHA OBITH UCTIPABHA,

- BCE COTPYIHUKH JIOJDKHBI 3HATh MECTO HAxXOXJECHHUS  CPEJCTB
MOKApOTYLIEHUsI W YMETh HMMH BOCIOJIb30BAaThCS, CPEACTB CBA3M M HOMEpa

HKCTPEHHBIX CITYXO;
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- BCE€ COTPYIAHHUKHU JOJDKHBI OBITh O3HAKOMJICHBI C TUIAHOM 3BaKyallud, a
TaKK€ TMPOMHCTPYKTHUPOBAHBI B COOTBETCTBUM C TEXHUKOM OE30MacCHOCTH.
CymiectByeT HEOOXOJIMMOCTh  MPOXOKACHHS MOBTOPHOTO  HHCTPYKTa)xa B
COOTBETCTBHHM C KAJIEHIaPHBIM ILJIAHOM.

[Ipu noxape B 31aHUK HEOOXOAUMO:

- OcTaHOBUTH PabOTy 000PYOBaHUS U IO BO3MOKHOCTH O0ECTOUUTH €€;

- Kaxnaplii paOOTHUK JOKEH CTPOro CcoOJIIOAaTh  YCTAHOBJICHHBIM
MIPOTUBONOKAPHBIM  PEKUM, YMETh IOJb30BAaThCS MEPBUYHBIMU CPEACTBAMHU
MOKAPOTYIIEHHUS U 3HATh MOPSAOK U YTH YBAaKyallMH HA CITy4dai Mmoxapa;

- Jlnma, He mpomeammMe NEPBUYHBIA MPOTHUBOIIOKAPHBIM HHCTPYKTAX, K
paboTe He JOMyCKalTCs;

- CooOIIMTH O BO3TOPAaHUHU MOKAPHBIM U OTBETCTBEHHOMY PYKOBOJMTEIIIO;

- OLEHUTh BO3MOXHOE PACIPOCTPAHEHUE I0OXKApa, CO3JAIOIIEE YIpo3y I
JIIOJIEN U IIyTH BO3MOXHOM ABaKyalluu;

- IIpucTynuTh K JUKBUAAIMUA OYara BO3TOpaHUs MPU MOMOIIU MEPBUYHBIX
CPEICTB MOXapOTYLIEHHs! (OTHETYIIUTENb, IECOK, KOIIMa U T.J1.);

- UtoObl n30exaTh MoOXKapa, HAXOJsCh Ha pabodyeM MecTe, HEOOXOIUMO
CTpOro cOOJNIOJaTh CJEAYIOUIME MpaBwiia MnoxapHoil Oe3zomacHoctu;- Kypenue B
OpraHu3alliyd JOIYyCKAETCS B CTPOTO OIPEAEIIEHHBIX MECTaX, COOTBETCTBYIOLIUM
o0pa3oM OOOpYJOBaHHBIX M OOECHEYEHHBIX CPEJICTBAMM MOXKApOTYyIIeHUs (Ha
yiune). KypuTs B 31aHUSAX KaTErOPUYECKH 3aPEILEHO;

- JIuna, Hapywaromue TpeOoBaHus MOKapHOU O€30MaCHOCTH, MPUBJIEKAIOTCS
K aIMUHUCTPATUBHON OTBETCTBEHHOCTH;

- Kaxxnpiit paboTHUK OpraHu3aIiiy J0HKEH MPOBEPUTH: HATMUUE U COCTOSIHUE
MEPBUYHBIX CPE/CTB MOKAPOTYIIEHUS; MIPOTHUBOIIOKAPHOE COCTOSIHUE
AIIEKTPOOOOPYI0BaHMS; PabOTOCHOCOOHOCTh CHCTEMbl BEHTHIISALIMU; HCIPABHOCTH
TeNe(OHHON CBSI3U; COCTOSIHIE dBaKYallMOHHBIX BBIXOOB, IPOXO/IOB;

- B caywae Bo3ropaHuss HEMEJIEHHO COOOIIUTH PYKOBOJHUTEINIO,
OTBETCTBEHHOMY 3a MOXapHYI0 0e30macHOCTh. J[7s1 BBI30Ba TOPOJCKOW MOMXKAPHOU

KoMaHIbl 3BOHUTH C Topoackoit ATC - 101, ¢ coroBbix - 112. [IpunsATh MEpHI MO
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JUKBUJAIIMHM O4Yara BO3ropaHUsl M HEOOXOAMMOCTH 3BaKyallUd JIOACH U MMYIIECTBA
U3 TTOMEILEHUSI.

Pabouee mnomenieHne MOHKHO OBITH 00OPYIOBAaHO B COOTBETCTBUU C
TpeOOBaHUSIMU  mOXapHOW  Oe3omacHocTtu. HeoOxoaumo  uMETh  cpeacTBa
IPOTHBOINOYXKAPHOM 3aIIUTHI B IOMEIICHUH, TaKHE, KaK MOPOIIKOBbIH OrHETYIIUTEIb,
a TaKkKe TOXApHYI0 CUTHAJIHM3AIMIO, CPEICTBA CBSI3UM M IJIaH dBaKkyanuu. Taxke

pabodee MeCTO JOJKHO UMETh TIOCTATOYHO MPOCTPAHCTBA ISl IBAKYALIHH.
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3AK/IIOYEHUE

AHanu3 MpoBEAECHHBIX PA0O0T BBISIBUII CIICIYIONTNE OCOOCHHOCTH Pa3MEIICHUS
30JI0TOTO OPYACHEHUSI:

1. DLeuTpanbHble  YaCTH  yPaHOHOCHOM  30HBI, o0pa3oBaHHbIE
MPEPHIBUCTEIMU IIBaMH W 30HAMHU OPEKYMPOBAHHMS MOMIHOCTBIO 10 1,5 M m
MOJIHOMPOSIBJICHHBIMUA ~ MHUPUT-KapOOHAT-KAIMUIIIATOBEIMA ~ METACOMAaTUTAMU  C
panuoakTuBHOCThIO 460-650 MKp/4, B TNPUNOBEPXHOCTHOW YACTH HE COACPIKHUT
3HAYMMBIX 30JIOTOHOCHBIX Y4aCTKOB.

2. bomnee 3HauMTENbHBIE TPOSBICHUS 30JI0TOTO OPYACHEHHS YCTAHOBJICHBI
B OMNEPSIONIUX OCHOBHYIO 30HY CTPYKTYPHBIX IIBAaX BHUCSYErO0 W JiexKadero OOKOB,
pacCIIONIOKEHHBIX  CyOmapauieIbHO OCHOBHOM 30He Ha yaaneHun 20-80 M.
PynoHOCHBIE CTPYKTYpBI BHCAYEro OOKa TIPEACTABICHBI COMMKCHHBIMH —WIIH
Pa300IICeHHBIMU TEKTOHUYECKUMH HapyIICHUSIMH, COTIPOBOKTAFOTIIIMHCS
TUAPOTEPMAIIBHO HM3MEHEHHBIMH BMEIAIOIMIUMH TOPOJAaMH B BHUJE MaJIOMOIIHBIX
IIBOB W 30H HEMOJHO MPOSBICHHBIX  MHPUT-KaApOOHAT-KATHIIITATOBBIX
MeTacoMaTUTOB. ['JlaBHBIE PYAOHOCHBIE CTPYKTYphI, MPUYPOUCHHBIE K JIeKAUEMY
OOKy 30HBI, TakKKe MPEICTABJICHbl CEpUAMH COJKEHHBIX MUPUT-KapOOHAT-
KQJIMIIIATOBBIX METACOMATHTOB, OpPEKYHH C PEIMKTAaMH BMEMIAIOMIUX TOPOJ
MOIIHOCTBIO 1,7-3,5 M.

3. Hawumbonee BrIcOKHE coaeprKaHUs 30J0Ta (IO OTAEIBHBIM mpodam 10 17
r/T (ckB.6403, 99.5-99.8 M) pasMemaroTcss MeXay 30HAMHU TOJHOMPOSIBICHHBIX
METaCOMATUTOB B MHTEHCHUBHO OKMCJIEHHBIX M TPEIIMHOBATHIX XJIOPUTU3UPOBAHHBIX
U aJTbOUTHU3UPOBAHHBIX IIATMOTHENCAX U TJIarMoCIaHIlax.

B xone HamucaHus MarucTepCcKoil nuccepTanuu, ObUTH JOCTUTHYTHI TEIH 10
M3YYEHUI0 OCOOCHHOCTEH T€O0JOTMUECKOTO CTPOCHUS W YPAaHOBOTO OPYIACHEHHUS

CeBepHOro MECTOPOKAEHUS DIBKOHCKOTO YPaHOBOPYIHOTO palioHa.
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HPUJIOKEHHUE A

Pa3znen 6
Geological structure of the Severnoe gold-uranium deposit

(Elcon uranium ore cluster (South Yakutia))
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1. Short introduction

The Severnoye deposit is located in the northeastern part of the Elkon horst in
the basin of the right feeder of the Kurung river, near the Neprokhodimyj stream, as
well as at the head of the Gelinda river.

Within the deposit, the main uranium-bearing structure is the Severnaya zone,
about 9 km long, which is traced from the upper reaches of the stream. Druzhny
stream in the southeast to the Kurung river on the northwestern flank. The width of
the distribution of ore-bearing seams in the Northern zone ranges from 50 to 250
meters [11].

2. Brief description of host rocks

The area of the Severny deposit is composed of deeply metamorphosed,
granitized and dislocated formations of the Archean age, represented by crystalline
schists and gneisses, Archean-Proterozoic granitoids, dikes of metamorphosed
microdiorites and diorite porphyries, dikes of Paleozoic diabases, as well as bodies of
Mesozoic alkaline and alkaline earth rocks of the Aldan complex. Quaternary rocks,
among which are eluvial, deluvial and alluvial deposits, although they are composed
over the entire area of the deposit, are of insignificant thickness.

The Archean metamorphic complex within the deposit is represented by
formations of the Upper Aldan and Fedorov suites.

The Upper Aldan Formation is represented by the upper subformation (ARva,).
Distributed from the surface in the extreme northwest of the area in the core of the
Emeldzhak anticline. According to drilling data, the formations of the Upper Aldan
Formation, gradually plunging at an angle of 15-20° to the southeast, are exposed up
to profile 88, and are also distributed from the lying side of the Northern zone in the
interval of drilling profiles 52-68.

It is represented mainly by the upper part of the subformation section:
amphibole-biotite, biotite gneisses with interlayers of diopside and two-pyroxene
varieties, granite-gneiss.

The lower and middle parts of the section of the upper subformation were
penetrated by a small number of wells. Represented by high-alumina (cordierite and
sillimanite-containing) crystalline schists and gneisses with interlayers and lenses of
quartzites, biotite-amphibole, two-pyroxene gneisses. In addition, anhydrite-bearing
(anhydrite-diopside-feldspar, anhydrite-diopside with apatite) rocks are widespread in
the section. Near the surface, anhydrite leaches out.

The thickness of the formations of the Upper Aldan Formation is up to 1000 m.

The Fedorovskaya Formation (ARfd), whose formations make up the vast
majority of the deposit area, is represented (from bottom to top) by the Medvedev,
Lyubkakay, Leglier, and Keribikan horizons.

The Medvedev horizon (ARfdlmd) borders outcrops of rocks of the Upper
Aldan Formation in the middle reaches of the Malyi Spring, on the right side of the
Neprokhodimyj stream, then to the southeast it extends along the hanging layer of the
Northern Zone, in the upper reaches of the Dzhelinda River it is partially injected
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with a granite dome. The profile of the horizon is dominated by amphibole-diopside,
diopside, two-pyroxene and amphibole-two-pyroxene crystalline schists and gneisses
granitized to varying degrees, biotite-amphibole, diopside-amphibole gneisses are
less common. The thickness of the horizon varies within 50-200m.

The Lyublakay horizon (ARfd11b) is the most widespread in the field, building
the limbs of the folds and in the cores of the folds of a smaller order. The horizon is
dominated by moderately granitized amphibole, diopside-amphibole, biotite-
amphibole, biotite-diopside-amphibole, two-pyroxene-amphibole crystalline schists
and gneisses; two-pyroxene, hypersthene-amphibole, and diopside varieties are less
common. Horizon rocks are often characterized by a spotted texture. Among the
noted rocks, anhydrite is constantly present in the form of individual grains.

The Leglierian horizon (ARfd2lg) is distinguished in the left side of the
Dvoynoy stream and on the Dvoinoy-Kurung watershed, building a near-meridional
synclinal fold and is represented by greenish-gray, dark gray and brownish-gray
diopside, amphibole-diopside, two-pyroxene, and amphibole-two-pyroxene gneisses.
At a depth, the formation of this horizon can be traced to the southeast to the drilling
profile 76. Diopsidites, scapolite-diopside, magnetite-diopside rocks are present in
large quantities in the composition of the horizon. According to N.M. Zverev (1975)
and V.A. Oznobikhin (1983), anhydrite is also noted in the Leglier horizon. The
thickness of the horizon ranges from 150 to 350 meters.

The Keribikan horizon (ARfd2kb) is slightly developed in the core of the
above-mentioned synclinal fold in the left side of the Dvoynoy stream. It is
represented by interbedded amphibole, biotite-amphibole schists and fine- to
medium-grained dark gray gneisses. Gneisses contain small amounts of diopside and
hypersthene. The partial thickness of the horizon is up to 130 m in the area of the
deposit [11].

Magmatic formations are widespread throughout the area of the deposit.
Among them are the Archean-Proterozoic, Paleozoic and Mesozoic rock complexes.

Archean-Proterozoic complex is the most widespread and is represented by
normal leucocratic granites (y2AR) and alaskite granites (y3AR), as well as
orthogneiss (metadiorite) dike bodies. In individual wells, and in greater numbers on
the northwestern flank of the deposit, bodies of plagiogranites up to 15-20 meters
thick are noted, usually consistent with the gneiss substrate. Plagiogranites are
medium grained light gray to gray rocks composed of plagioclase (60-65%).

Normal leucocratic granites (y,AR) make up about 30% of the area of the
deposit and are ubiquitous, often in the form of conformable bodies. They form
independent bodies, and are also part of migmatites. Macroscopically, these granites
are massive medium-grained rocks of grayish-pink and light pink color. Mesocratic
varieties of normal granites and granite gneisses occur in some areas. The largest
massifs of granites of the normal series are noted in the places of distribution of the
Lyubkakaysky horizon, as well as within the granite dome, which occupies the space
from the right side of the Neprokhodimyj stream to the upper reaches of the Druzhny
stream in the lying side of the Northern zone. The internal structure of the bodies of
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mesocratic granites and granite gneisses is heterogeneous. As a rule, they include
vague, indistinctly shaped relics of crystalline schists.

The granite orthotectites of normal composition (p2AR) belonging to the same
group compose small, measuring several meters, schlieren segregations, lenticular, as
well as layered and intersecting dike bodies. The length of orthotectite bodies does
not exceed a few hundred meters, and their thickness varies from a few decimeters to
a few meters. Their contacts are usually clear. The bulk of the orthotectite bodies is
composed of coarse-giant-grained quartz, plagioclase, and potassium feldspar.

Alaskite granites are developed over the entire area of the deposit, composing
mainly small stock-like bodies with clear crosscutting contacts. Bodies up to 400
meters long are mapped in the interval of drilling profiles 76-78 and on profile 52.
The internal structure of the bodies is homogeneous, the structure is medium- and
coarse-grained. Alaskite granites are bright pink to meat red in color. The color of
quartz is smoky and black. Granites are highly radioactive.

Orthogneisses (metadiorites) (JAR) of intermediate composition are
represented in the area by steeply dipping secant dikes and series of dikes with clear
contacts of northwestern and sublatitudinal strike with a length from a few hundred
meters to 2.5-3 km, a thickness of tens of cm to 10-15 meters, as well as a strip of
dikes gently dipping to the west on the watershed of the Dvoynoy-Neprohodimyj
streams. Their composition corresponds to diorite porphyrites. Steeply dipping
orthogneiss dikes are oriented parallel to the Northern zone in its hanging side and fill
the sublatitudinal Vetvisty fault. These rocks are brownish-gray to dark gray, fine-
grained, massive, rarely sheared. In the Vetvistaya Zone and, to a lesser extent, in the
northwestern dikes, orthogneisses are K-feldspathized, mylonitized, and underwent
hydrothermal alteration in the Mesozoic. Gently dipping orthogneisses are sheared
more intensively and K-feldspathization processes are more pronounced in them.

The Paleozoic complex is represented by diabases (fuPZ), which form two
systems of steeply dipping dikes in the area of the deposit, northwest (dipping to the
southwest at an angle of 70-85) and northeast strike with a southeast dip. Most of
them are concentrated between drilling profiles 96-120. The dikes are straight, up to
several hundred meters long, up to 5-6 m thick. The rocks are massive, dark green
and greenish-dark gray in color, fine-grained, but often fine- and medium-grained.

The Mesozoic intrusive-subvolcanic complex is represented by interlayer
bodies and crosscutting dikes of syenite-porphyries (etMZ) and minettes (MZ). From
the surface, these formations are noted mainly on the watershed of the Dvoynoy
stream and the Kurung river, some dikes are crossed at depth southeast of Dvoinoy
stream. A swarm of NE-trending alkaline-earth dikes is mapped between profiles 104
and 108, dip to the northwest at angles of 40-57°. The length of the dikes is from
several tens of meters to several hundred meters, the thickness is up to 5-6 meters. In
addition to this direction, there are northwestern and near meridional dikes with steep
(up to 80°) dip angles. The most consistent dike of minetta, gently dipping to the
west, up to 5-6 m thick, is located between profiles 88-66 at levels of 250-500 m.
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Quaternary deposits belong to the upper and middle sections and are
represented by eluvial, deluvial and alluvial deposits. The thickness of the first two is
1.5-3 m, in the lower parts of the slopes it increases to 5-7 m.

Alluvial deposits are composed in all stream valleys. Their thickness is not less
than 5 meters and reaches the first tens of meters. In most cases, alluvial deposits are
represented by sandy loams with a large amount of m of large boulders and pebbles,
less often individual interlayers of pebbles and medium-grained sand are established
[11].

3. Deposit structure
3.1. Folded structures

The main folded structure of the deposit area is the Emeldzhak anticline, the
axis of which is traced from the northwest to the southeast and unfolds in the Akin-
Kurung interfluve in the northeast direction. Directly on the area, a fragment of the
northeastern bend of the anticline (on the northwestern flank of the deposit) is
established, where the southeastern flank of the structure is composed of formations
of the Medvedev horizon of the Fedorovskaya suite and the Upper Aldan suite, as
well as the southwestern flank of the main structure, which occupies the entire area of
the deposit to the south-east of the stream Neprohodimyj and composed of rocks of
the Lyubkakay and Medvedev horizons of the Fedorov suite and the Upper Aldan
suite. The core part of the anticline is intensely granitized. In the extreme southeast of
the area, deposits of the Leglier horizon are mapped, which form the northeastern
flank of the Akinsko-Maschytskaya syncline.

The Emeldzhak anticline is complicated by structures of a higher order, the
most significant of which are the synclinal fold of submeridional strike, composed of
formations of the Leglier and Keribikan horizons in the left side and near the valley
part of the Dvoynoy stream, as well as the anticline of sublatitudinal strike, composed
of rocks of the Medvedev horizon in the southeastern part of the area. The first has a
width of about 1.5-2.0 km. Its axis, as well as the axes of the smaller folds associated
with it in the Neprohodimyj - Kurung interfluve, are inclined to the east and
southeast. Dipping the western flank to the east at an angle of 20-40°, the eastern -
35-60° also to the east. The second anticline fold, 500-600 meters wide and over 2.5
km long, is associated with a syncline of approximately the same size. The flanks of
the folds dip in different directions (to the south and north) at angles from 40 to 70°.
Only at its pinching out the anticline tilts back to the north.

In the interval of drilling profiles 48-72, one of the granite-gneiss domes of the
Emeldzhak anticline (its southwestern peripheral part) is established. The Northern
zone crosses the dome almost tangentially[11].
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3.2. Faults

Faults are the main elements of the geological structure of the deposit, since
some of them contain industrial uranium mineralization, while others affect its
localization. They are divided into four age groups:

- Archean-Proterozoic faults;

- Paleozoic faults;

- faults of the Mesozoic age;

- Meso-Cenozoic faults.

Faults of the Archean-Proterozoic age are widely represented at the deposit,
where they are fixed by dikes of metamorphosed microdiorites (orthogneisses) and
pegmatoids (orthotektites), as well as sutures of mylonites, blastomylonites, and
blastocataclasites. They are subdivided into three systems differing in direction:
sublatitudinal, northwestern, and submeridional.

The sublatitudinal faults are mostly filled with orthogneisses and
blastomylonites.

The most significant representative of this system is the Vetvistaya zone, which
crosses the area diagonally and the Northern zone at an acute angle in the central part
of the deposit. On the surface, the zone is represented by a single suture of
orthogneisses with a thickness of 10-12 to 20 m. Sutures of blastomylonites along
orthogneisses are marked in sections from a hanging or foot contact. To the east of
the junctions with the northwest-trending structures (site No. 2005 and K-1160), the
Vetvistaya zone breaks up into several thin parallel dikes up to 2-5 meters thick. The
strike of the zone is sublatitudinal (92-95°), the dip is near-vertical with a deviation to
the north (75-85°). From the surface (ditches, well sites) and at depth (well No. 168)
in the Vetvistaya zone, an increase in activity, Mesozoic metasomatism, and
brecciation were recorded.

Other, smaller faults of this system, filled with orthogneisses and renewed by
Mesozoic breccia sutures, are noted on the southeastern flank of the Northern zone
(2-5 m thick, 700 meters long, dipping to the south-southwest at 50°), as well as to
the south in the west of the area in the alignment of profiles 111-115 (the thickness of
the orthogneiss dike here is 15-20 meters, the length is 450 meters, the strike is 90°).

Submeridional Archean-Proterozoic faults in the area of the deposit are
mapped on the watershed of the Dvoynoy and Neprokhodimyj streams and are
represented by a strip of orthogneiss dikes gently dipping to the west, the strike of
which is 0-10°, the dip angle is from 20 to 45°, the thickness of individual dikes is
from 5 to 60 m in swells. A band of dikes crosses the entire area of the deposit and is
a continuation of a long (more than 15 km) band of orthogneisses traced from the
basin of the Holodnaya river.

The system of Archean-Proterozoic faults of the northwestern strike is
represented at the deposit by the Northern zone, the characteristics of the internal
structure of which will be given below. In addition to the Northern zone, orthogneiss
dikes of the northwestern wounds concentrated on the side of the hanging side of the
zone along its entire length in a strip with a width of 300 to 800 meters. The length of
dikes varies from a few hundred meters to 2.5 km. Thickness from fractions of a
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meter to 4-15 meters. The most extended orthogneiss dikes are mapped in the
intervals of profiles 64-91 and 98-111. Their thickness ranges from 10 to 15-17
meters; when splitting, the power of individual seams decreases to 5-1 meters. The
dip of orthogneisses to the southwest from 57° to 73° in the interval of profiles 64-91
and 76-86° in the interval of profiles 98-111. The latter are often accompanied by
mylonite sutures. At depth, orthogneiss dikes are sometimes inherited by Mesozoic
tectonic-metasomatic formations of the Northern zone, especially in places where the
former gradually flatten out. Much less frequently, northwestern-trending faults are
filled with pegmatoids (orthotektites), which are distributed mainly on the
northwestern flank of the deposit. The dipping of the dikes is steep (from 64 to 80°)
mainly to the northeast. Their length does not exceed a few hundred meters (see the
description of the igneous formations of the deposit).

The group of Archean-Proterozoic faults should also include tectonic sutures,
represented by blastomylonites and blastocataclasites along host rocks, orthogneisses,
quartz-feldspar and feldspar rocks. They take part both in the structure of the
Northern zone itself and in the structure of the structures of the northeastern,
sublatitudinal, and northwestern directions. The NE-trending seams are most
widespread in the alignment of profiles 92-116.

Paleozoic faults are accompanied by dikes of diabases, diabase porphyrites,
having a northwestern and northeastern strike, which are concentrated mainly in the
interfluve of the Kurung River and the Dvoynoy stream. The main system of
northwest-trending dikes on the surface spatially coincides with the Northern zone
and is parallel to the latter in the interval of drilling profiles 108—120, and further
southeast it goes into the footwall of the zone and can be traced up to profile 98. The
length of individual dikes is from 300 m to 1 km, the thickness is 2-5 meters. Their
fall is subvertical, as well as south-western at angles of 55-73°. Single diabase dikes,
representing the northwestern system of Paleozoic faults, are also established
northwest of the brook. Impassable in the recumbent side of the Northern zone.

Paleozoic NE-trending faults made by diabase dikes cross the Northern zone
within drilling profiles 106-107 and on profile 100.

Mesozoic faults are filled with dikes of alkaline-earth and alkaline rocks or
hydrothermal-metasomatic formations and ore bodies with gold-uranium
mineralization. Among the faults filled by dikes of Mesozoic rocks, faults of
northeastern, submeridional and northwestern strikes stand out. Submeridional
alkaline dikes are often renewed by neotectonic faults (interval of drilling profiles
108-112).

Among the faults filled with hydrothermal-metasomatic formations and ore
bodies, the most common faults are northwest strike, the main representative of
which is the Northern zone.

In addition, structures of sublatitudinal strike are noted, which include the
Vetvistaya zone and structures in the interval of profiles 32-48. In most cases, the
northwestern and sublatitudinal faults inherit the direction of older faults, but
Mesozoic tectonic sutures proper are also established, to which hydrothermal-
metasomatic changes and uranium mineralization are confined. The dip of these
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sutures in the Vetvistaya zone is to the north at an angle of 75° and to the south at an
angle of 26-35°.

Submeridional Mesozoic faults in the area of the deposit are represented by
zones No. 313, 314 and 335, located northwest of the Dvoynoy stream. The most
interesting of them is zone no. 335, mapped from the side of the lying side of the
Northern zone. The zone was opened by eleven manual ditches and is represented by
seam systems of quartz breccias of cataclasites, metasomatites of northwestern and
submeridional strike with a length of 150 to 300 meters and a thickness of 0.5 to 3
meters. The dip of the submeridional sutures ranges from 50 to 62° to the west and
east, and that of the northwestern sutures to the northeast and, rarely, to the southwest
at angles of 30 to 57°. According to surface studies, the zone appears as ore fold
weakly saturated with sutures with a common submeridional strike up to profile 105.
Further to the northwest, the zone acquires a northwest strike. From the formation
surface, the zones, according to the data of furrow testing of ditches, contain up to
0.02% uranium at a thickness of up to 0.7 m (K-1279).

Zones No. 313 and 314, located respectively on profiles 121.5 and 111,
represent a system of thin (0.3-0.5 m) tectonic sutures made by breccias on quartz
cement. The system of seams that form zone No. 314 dip to the west at angles of 35-
70°. Zone No. 313 is inclined to the east at angles of 40-65°. Maximum power zone
No. 313 up to 10 meters. The uranium content determined from the surface in the
mineralized intervals of zone No. 313 reaches 0.020-0.025% with the thickness of the
latter up to 0.6 m (K-1286).

Meso-Cenozoic faults, represented by zones of crushing and fracturing, are
quite intense in the field. They are water-bearing, cavernous, limonitized and are
manifested in two main directions: submeridional and northeastern. The most
numerous neotectonic disturbances are in the interval from drilling profile 60 to the
northwestern flank of the field.

One of the distinct northeastern disturbances according to the documentation of
surface workings, adit horizon and geophysical data is a system of close faults in the
area of profiles 76-74 up to 5 meters thick, dipping subvertically or to the southeast at
an angle of 80°.

More significant in terms of the degree of manifestation is the Pribortovoy
fault, which can be traced from the Southern zone and tends to the valley of the
Dalny stream. On the right side of the The double fragments of the fault were opened
by ditches, and in the valley of the Dalny stream by wells (projectile failures, rock
falls, fluid losses, gushing, etc.). Fault elements are mostly subvertical, but some
tectonic sutures are inclined to the southeast or northwest at angles of 68-85°.

Horizon plans show a horizontal displacement of the Northern zone with an
amplitude of 50-55 meters along a fault passing under the valley of the Dalniy stream
between drilling profiles 96-98. One of the elements of the fault was opened by ditch
No. 1251 on the right side of the Dvoynoy stream where it is a zone of intensive
crushing up to 2 meters thick with occurrence elements: az. pad. 170°, dip angle 78°
and accompanied by a zone of increased fracturing of the same orientation. The faults

107



of this system are also mapped on profiles 76,89,102,103,5. Their thickness is a few
meters, falling to the north-west at angles of 50° and 80-86°.

Faults of submeridional strike are more widespread. They can be traced in
azimuth from 8 to 25° with vertical and subvertical east or west dip at angles of 80-
85°, rarely 60-70°. The thicknesses of these faults range from a few decimeters to a
few meters. The most representative of the neotectonic structures of this direction is a
fault on the extreme northwestern flank of the deposit, consisting of a series of
subvertical crushing zones, increased fracturing, intensely cavernous rocks,
accompanied by veinlet silicification, cataclasis, limonitization, and weathering. The
thickness of individual seams does not exceed a few meters. The total thickness of the
fault zone is more than 150 meters.

Noteworthy are also two submeridional faults (between profiles 108 and 112),
which have renewed Mesozoic faults hosting subalkaline dikes. The Mesozoic
minetta within these faults is fractured into tiles up to several mm in size and
weathered to granitic subsoil (ditch wells 1258, 1265, 1290). The thickness of these
faults is from 1.5 to 7 m (K-1258), dip from 90 to 60° to the west. There were no
noticeable displacements along submeridional faults.

In addition to submeridional and northeastern neotectonic faults, sublatitudinal
faults are distinguished, which are of subordinate significance and are mapped in the
interval between profiles 62 and 80.

The Northern zone is the main ore-bearing structure of the deposit. In a broader
sense, we can say that the entire Severnoye deposit is localized at the intersection of
the Northern and Vetvistaya zones.

The Northern zone is a northwest-trending fault structure located in the interval
of drilling profiles 36-120, in which industrial mineralization is recorded by
boreholes between profiles 48 in the southeast and 120 in the northwest.

The defining feature of the Northern zone is its two-membered tectonic
structure, due to the initial development of the ancient zone of blastocataclasis and
the superposition of the Mesozoic tectonic-metasomatic zone on it. The inherited
nature of the Northern zone determined its complex internal structure; on the other
hand, it predetermined the powerful, extended, and at the same time very consistent,
almost rectilinear spatial df cistribution of the Mesozoic tectonic-metasomatic zone,
which controls the formation of uranium mineralization, accessible for its spatial
tracking even by a high spacing grid. Ortogneisses, in contrast to the Southern zone,
do not take a significant part in the structure of the Northern zone, despite their wide
development within the area of the deposit.

The internal structure of the Northern zone is determined by its long
development and, accordingly, the presence in its composition of mainly structural
elements formed in two major stages of tectogenesis:

- Proterozoic tectonic stage (ancient);

- Mesozoic tectonic-metasomatic stage

The structural elements of the Proterozoic tectonic stage include orthogneiss
dikes, bodies of quartz-feldspar and feldspar formations, ancient tectonites
represented by blastocataclasites, blastomylonites, and ultramylonites (the last two
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elements play an insignificant part in the structure of the zone). In addition, sericite-
chlorite-albite metasomatites, which occupy space in the exocontacts of zones with
pyrite-carbonate-K-feldspar development, as well as along small marginal sutures,
I.e. they are the outer halo for Mesozoic pyrite-carbonate-K-feldspar metasomatites.

The manifestation in the Northern zone of tectonites of different ages,
metasomatic and vein mineralization, the distribution of seams of uranium ore
breccias and cataclasites, the position of standard and non-commercial intervals, is
shown on the example of geological columns for wells 2084 and 2006 from the 1985
report [11].

The ancient zone of blastocataclasis forms the main structural frame of the
Northern zone. Morphologically, it is represented by a series of numerous (sometimes
up to 7-8) contiguous sutures with a thickness of fractions of up to 3-4 meters or
more, composed mainly of stockwork of blastocataclasites, turning into normal
blastocataclasites and, very rarely, ultramylonites, which together can be traced by a
flattened zone rather rectilinearly in a strip with a width of 4-10 to 40 meters or more.
Usually, 1-3 intensely drilled blastocataclase sutures 0.5-2.0 m thick are observed in
the cross section. The strike azimuth of the main blastocataclasite suture is 307-308°
(up to 312-314°). The dip is southwest at angles of 55-60°. The length of
blastocataclase sutures, 0.5-3.0 m or more thick, according to interpretation, reaches
500-1500 m along dip and 3—4 km along strike.

In general, in the composition of the blastocataclase zone, its structural
elements, represented by stockwork blastocataclasites, blastocataclasites, and
ultramylonites, correlate approximately as 6:3:1. When crossing structural barriers, in
particular, striated orthogneisses, strongly granitized horizons, characterized by
increased rigidity, the blastocataclasis zone tends to additionally split into a series of
numerous sutures that deviate from the main direction of the zone with the formation
of a strip of sutures up to 50-70 m wide confined more often to the hanging side. The
most powerful structural barrier during the formation of the Northern zone in its
middle part is the sublatitudinal Vetvistaya zone.

The Mesozoic structural elements of the Northern zone are represented by
cataclasite sutures, hydrothermally-metasomatically altered rocks, ore sutures and
veinlets of ore breccias, as well as post-ore veins and veinlets of quartz-carbonate and
quartz-fluorite-carbonate composition.

The strike of the Mesozoic Northern zone for individual segments of the zone
is: PR44-68-306° (east), PR68-82-312-314°, PR82-97-320°, PR114-120-314°. The
fall of the zone to the south-west at angles of 55-60°. A steeper dip of the zone (up to
65°) is noted below the +150m horizon and northwest of the intersection of the
Northern and Vetvistvaya zones. At deep horizons (below -200m), in the alignment
of profiles 80-104, the zone twists up to 70°.

Stockwork of blastocataclasites, cataclasites, breccias and microbreccias are
distinguished according to the degree of tectonic development. The described
formations are confidently diagnosed by macroscopic documentation of the well core
and by microscopic examination of thin sections. The most common of these
formations are stockwork of cataclasites accompanying cataclasite or breccia zones.
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They are developed after rocks with undisturbed continuity or after ancient stockwork
of blastocataclasites.

Cataclasites are widely developed mainly in the contour of distribution of
ancient blastocataclasites and, to a lesser extent, in host rocks unaffected by ancient
tectogenesis. The thickness of cataclasite seams varies from tens of cm to 4-5 meters
or more. The number of seams with a thickness of at least 0.5 m in the section of the
zone is usually two. Northwest of profile 64, their number quite often reaches 3-5,
sometimes 6-10.

Breccias in the cross section of the zone stand out among cataclasites, are
rarely observed separately and are spatially combined mainly with normal
blastocataclasites. Visually, such a breccia is diagnosed as a "double™ breccia.
Microscopically, it is established that the cement in the "early breccia" is a
recrystallized mass of host rocks, indicating a zone of blastocataclasis. The thickness
of the brecciation seams is small and usually varies from fractions of a cm to 30 cm,
rarely reaching 50-70 cm.

Microbreccias are not uncommon, but due to their low thickness (from
microscopic to 5 cm seams) in terms of volume they have a sharply subordinate
value. Morphologically, microbreccias form linear sutures, as well as a network of
branching channels, often confined to the contacts of breccias or cataclasites. Linear
seams are predominantly inherited by ultramylonite sutures.

The clastic material of the noted tectonites is, as a rule, metasomatically
transformed, and the more so, the higher the degree of their tectonic development.
Mineral cement stockwork cataclasite, cataclasite and breccia is respectively 5% or
less, 5-10% and 15-60% of their volume. In addition, microbreccias contain finely
ground material of host rocks.

Pyrite-carbonate-K-feldspar metasomatites are one of the main ore-controlling
elements of the Northern zone and determine the position of almost all the main ore
bodies of the deposit. The inherited nature of the Northern zone and its repeated
tectonic development favorably affected the intensity of manifestation of pyrite-
carbonate-K-feldspar metasomatism in it. Large bodies of pyrite-carbonate-K-
feldspar metasomatites are characterized by a considerable length from several
hundred meters to 1.5 km along the dip and up to several km along the strike.

The process of pyrite-carbonate-K-feldspar metasomatism is manifested
unevenly in the plane of the zone in a strip more than 100 meters wide and is
represented in each section of the zone by 1-3, less often by 4-6 metasomatite bodies.
In the general contour of the zone of pyrite-carbonate-K-feldspar metasomatism,
alternation of intervals of varying degrees of metasomatic alterations is often
established. In some sections, the number of intervals of metasomatically altered
rocks reaches 8-9 (according to the well core documentation). They fit into a strip
with a width of a few meters to 40 m and represent the main structure of the Northern
zone, in which industrial uranium mineralization is localized.

Metasomatites are conditionally subdivided into three categories: intensely,
medium and weakly metasomatically worked rocks, in which the content of newly
formed minerals is 50-100%, 25-50%, and less than 25%, respectively.
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Microbreccias and breccias are usually intensely altered. Cataclasites are subjected to
a moderate degree of metasomatic development. Stockwork cataclasites are weakly
altered and, in addition, they contain products of sericite-chlorite-albitite
metasomatism. The thickness of individual intervals of metasomatically worked
rocks varies widely (from a few cm to several meters), which is due to the different
intensity of tectonic mining of the zone. Metasomatites of medium and low degree of
manifestation with an average thickness of 1-3 m often reach a thickness of 8-12
meters, in some cases up to 25-30 m (wells Nos. 2025, 2267, 2086). Intensively
metasomatically altered rocks in terms of the number of bodies and their thickness
(usually not exceeding 3 m) are sharply inferior to metasomatites of medium and low
degree of manifestation. In more than half of the sections, intense metasomatites are
absent. In the interval of exploration profiles 68-100, the number and thickness of
metasomatite intervals within the zone are greater than on the flanks of the deposit,
which is apparently associated with a relatively large number of conjugations and
intersections of the pre-ore zone with feathering and structures of a different
orientation.

In general, pyrite-carbonate-K-feldspar metasomatism in the Northern zone is
much less manifested than in the nearby Southern zone.

The veinlet mineralization in the geochemical sense is inseparable from
metasomatites, but structurally the veinlets within the zone are distinctly separated.

Mineral veinlets, which play the role of cement in breccias and cataclasites,
often branch out, form a dense network and, respectively, reach 30% and 10% of the
volume of the tectonic-metasomatic zone. Mineralized breccias and cataclasites
mainly develop in the central parts of the zone. There are also individual, often linear
veinlets, which make up less than 5% of the rock volume. The thickness of the veins
is predominantly 0.1-1.0 cm, but sometimes veins reaching 5-10 cm are noted.

In the contour of pyrite-carbonate-K-feldspar metasomatites, quartz, calcite-
quartz often with fluorite, calcite-fluorite, adularia-quartz, pyrite-carbonate, barite-
quartz veinlets are observed. In the band of green-red changes, discontinuous small
quartz, calcite, chlorite, epidote, quartz-epidote, pyrite - carbonate, anhydrite and
gypsum veinlets and nests are observed.

4. Ore-bearance
4.1. Characteristics of ore formations

Uranium mineralization in the Northern zone is localized in the form of
lenticular linearly elongated ore bodies confined to extended (a few kilometers)
tectonic structures - breccia and microbreccia sutures.

Ore bodies in the structure of the zone are isolated according to sampling data
(gamma ray logging) inside pyrite-carbonate-K-feldspar metasomatites. The
boundaries of ore bodies are more often determined by tectonic contacts, but fuzzy
boundaries of ore bodies are also noted. The most important role in ore bodies is
played by ore breccias and microbreccias, which are associated with the maximum
concentrations of the useful component. Seams of ore breccias and microbreccias in
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the cross section of ore bodies are distributed unevenly and can be traced along the
contacts of the ore body, and also form a network of microbreccia seams in the
contour of the ore body.

Mineralization as a whole is due mainly to microveinlet mineralization of the
products of the primary hypogene decomposition of brannerite. On the northwestern
flank of the deposit, there is a significant manifestation of uraninite mineralization. In
the near-surface part, uranium mica (otenite, tyuyamunite) are noted. Low uranium
content in off-balance ore bodies is associated with disseminated uranium
mineralization.

An ore deposit is a system of closely spaced subparallel or echelon-shaped ore
bodies confined to a single series of ore-controlling tectonic sutures. The geological
basis for the development of these tectonic sutures are the zones of ancient
blastocataclasis, thanks to which the ore deposits acquired stability along strike,
relatively consistent thickness, and considerable length.

The shape of the ore deposit is usually lenticular with swells in tectonically
complicated areas, especially near the intersection of the Northern and Vetvistaya
zones. The boundaries of ore deposits in the plane of the zone are determined by the
line of pitching out of ore-controlling structures and the actual uranium
mineralization. The internal structure of the ore deposit is heterogeneous. The
simplest structure is noted on the periphery of the deposit near its wedging out,
where, as a rule, the ore deposit is represented by one ore body with a halo of
disseminated off-balance mineralization. In other parts of the deposit, a more
complex structure is observed, when 4-5 closely spaced ore bodies are fixed at one
intersection, forming a rather morphologically complex pattern, which can only be
revealed in underground mine workings during detailed geological exploration. In
such cases, during preliminary exploration the contour of the deposit included all
standard or off-balance ore intervals combined into it, together with internal barren
interlayers.

On the whole, the uranium-ore structure of the Severnoye deposit can be
characterized as a system of ore bodies confined to a single series of subparallel ore-
controlling tectonic sutures. The geological element that determines the position and
unity of such series are usually the bodies of ancient tectonites (blastocataclasites).
Over 80% of the commercial ores of the Severnyoe deposit are specifically
concentrated in ore deposits of the Severnaya zone. About 20% of the resources are
associated with numerous subparallel and feathering structures that form a kind of
area around the main zone, in which, according to drilling data for 1985, about 150
standard ore intervals were recorded.

4.2. Internal structure of ore deposits.
Within the Severnoye deposit, 5 ore deposits have been identified, of which 3

are confined to the main zone and 2 to subparallel structures of the hanging and
laying sides.
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In the main zone, southeastern, central and northwestern ore deposits are
distinguished.

The southeastern deposit is the most extended and morphologically
heterogeneous. According to preliminary exploration data (1985), it is contoured
between profiles 48-84 and traced by ditches and studied by wells for 3.6 km to
horizons: -400 <+ -500 m. Over 2010-2011, operations were carried out to downspace
well grids up to 200x100 m to a horizon of 0 m between profiles 70-86. In general,
the structure of the deposit was confirmed according to preliminary exploration data,
the deposit was traced on profile 86.

Within the deposit, two complicated sections were identified, one of which is
traced with a northwesterly slope between profiles 72-84 along the line of
intersection with the Vetvistaya zone, the other is associated with the disturbing
influence of a subparallel in plan, but more steeply dipping structure located in the
hanging side of the Northern zone, in profiles 48-60.

These areas of the southeastern ore deposit are associated with the most
intensive tectonic-metasomatic development of the zone, the maximum thickness of
hydrothermally altered rocks. This led to the formatio of a kind of "ore pillars”,
enriched ore formations that stand out in contrast against the background of ordinary
productivity of other parts of the deposit. The thickness of the ore deposit here is
much higher - 10.5-13.3 m against a background of 1.2-4 m, the number of ore bodies
at the intersection is 3-4, rarely up to 5, while in other areas there are 1-2 intervals.
The average thickness of ore intervals also increases and is 1.5-1.8 m against the
background of 0.5-1.2 m. Ultimately, the average productivity of uranium
mineralization in morphologically complex areas is 4-6 times higher than usual.

Ore bodies in the contour of the deposit are separated from each other by layers
of substandard ores or barren rocks. The thicknesses of these layers vary from 2.0 to
10, rarely 15 meters and are taken into account when calculating the reserves by the
ore-bearing factor. The ratio of the thicknesses of ore bodies, empty interlayers and
the thickness of the ore deposit gives the average value of the ore-bearing factor for
the southeastern deposit 0.43 (1985), including for blocks of category C1 - 0.48
(2011), which is an indicator of a fairly high compactness of the described deposits.

In plan and in sections, the southeastern deposit is protrudes a slightly convex
arc, with its convex side facing southwest. Its strike azimuth varies within 306°-314°
(original), and the angle of dip varies from 55-60° in profiles 48, 52 and at horizons
above +200 m to 60-65° in the rest of the deposit. However, the occurrence elements
are characterized by stability, which made it possible to use averaged values when
calculating the reserves when calculating the true thicknesses of the allocated
intervals.

The central deposit is located between profile 82 and the Pribortovoj fault near
profile 98. From the southeast, the central deposit pinches out with a slight overlap
with the neighboring southeastern deposit, relative to which it is located 25-30 m
from it towards the hanging side.

The central ore deposit is distinguished by consistent, well-manifested tectonic
structures, stable occurrence elements, a fairly simple internal structure, and is
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accompanied by stable high-productivity uranium mineralization. There is not a
single off-balance intersection in the reservoir contour.

The upper part of the deposit, due to its pitching out, has a more heterogeneous
structure. The thickness of the deposit varies from 0.25-0.73 m near the wedging line
to 16-18 m at deeper horizons and is on average 8.85 m, 25 to 5.52 m; with an
average of 1.97 m. Empty interlayers included in the deposit contour are taken into
account by the ore-bearing factor, which is equal to 0.36. The central deposit has a
strike azimuth of 308-310° (original) and dips to the southwest at angles of 60-65° in
the upper part of the section above the -100 m horizon and 65-70° in the lower part.
The measurements are consistent in all studied sections. Thus, the above parameters
indicate a relatively simple morphological structure of ore formations in the central
part of the deposit, which is associated with significant reserves of industrial uranium
ores.

The northwestern deposit is located northwest of the Pribortovoy fault and up
to the exploration limit (profile 120). In its morphology, it differs sharply from the
deposits described above. Its main difference lies in the fact that in the vast majority
of sections it is represented by one ore body. Ore intervals linked in sections and at
horizons into a single tabular body; this is how the northwestern deposit can be
characterized. The consistency and practical straightness of the ore-bearing structures
of the Northern zone, as well as other horst structures, make it possible to link thin
seams between boreholes located 400-200 m apart. constantly open the structure in
the expected interval.

Describing the northwestern ore deposit, it is necessary, first of all, to note the
gradual decrease in its thickness towards the northwest. If in profiles 100, 98 its
thickness varies from 1.5 to 4-7.5 m, then in the extreme northwest it is 0.23-0.32 m,

The northwestern deposit is oriented in plan along the azimuth of 314-320°
(original), that is, it deviates north from the general direction of the Northern zone.
The angles of incidence are within 55-60° to the southwest.

In the near-surface part of the Severnaya zone, explored by ditches and
prospecting and appraisal wells along a network of 800-400x50-75m, standard
uranium mineralization has not been established. The work carried out was aimed at
identifying and evaluating gold mineralization suitable for open pit mining with heap
leaching of gold. Previously conducted work here established the intervals of gold
mineralization and preliminary estimated the predicted resources of the P, category
(SUE"Aldangeologiya").

Based on the results of sampling of metasomatically altered rocks characterized
by increased radioactivity, no significant gold-bearing intervals have been identified.
With the exception of ditch No. K-7601, only thin (0.7-1 m) intervals with a gold
grade of 0.6-1.1 ppm have been identified. In the course of stripping and sampling of
old ditches, which open up intervals of the zone with increased activity, industrial
parameters of gold mineralization were also not revealed.

The best parameters of gold mineralization have been established in the ore-
bearing structures feathering the Severnaya zone and exposed by mine workings in its
hanging and lying sides. The feathering structures are located subparallel to the main

114



zone and at a distance of 2080 m from it. manifested pyrite-carbonate-K-feldspar
metasomatites, accompanied by aureoles of hydrothermally altered host rocks. Thus,
in ditch 7401, a series of 10 closely spaced tectonic sutures forms a gold ore zone 7.7
m thick with an average gold grade of 0.8 ppm. Ore-bearing structures confined to
the footwall of the zone are also series of contiguous pyrite-carbonate-K-feldspar
metasomatites with relicts of host rocks with a thickness of 1.7-3.5 m.

Plagiogneisses and plagioschists located between the metasomatite zones are
chloritized and albitized, as a rule, intensely oxidized and fractured. It is in these
areas that mature gold-bearing zones with a thickness of 3.6-20.1 m are recorded with
a gold content of up to 3.05 ppm in individual samples. At the same time, the activity
of the feathering ore-bearing structures is low - up to 125 pR/h, on average 20-40
uR/h. The distribution of gold into the host rocks is negatively affected by the
granites located at the contacts, which are a kind of screen for the penetration of
hydrothermal solutions, although in thick zones of metasomatic changes, the study
also took place on them (K-10060, K-10072).

According to previous geophysical works, the metasomatite zone is controlled
throughout the site from the southeast to the northwest by a reduced field of induction
(T) with an intensity of -500 nT to -50 nT. In the central part of the zone, where high-
gradient fields of T with an intensity of +200 nT +600 nT are observed, the zone is
fixed by high values of natural radioactivity from 40 pR/hour to 120 pR/hour.
(SUE"Aldangeologiya", 2006; Pilipenko V.G.).

Favorable factors and search criteria for the formation and prospecting of gold
ore are:

e contiguous systems of feathering tectonic faults;

e development of pyrite-carbonate-K-feldspar metasomatites in feathering
structures;

¢ |ocation of such structures in the gneiss-shale strata;

o development of the hypergenesis zone (secondary enrichment).

4.3. Mineralization variability

Over 80% of industrial ores of the Severny deposit are concentrated in ore
deposits of the Severny zone. About 20% of the resources are associated with
numerous subparallel and feathering structures that form a kind of halo around the
main zone, in which, according to drilling data, about 150 standard ore intervals have
been recorded.

In the Severnaya zone, uranium mineralization is localized between profiles
48-120, and in the southeast its pitching out between profiles 48-44 is established,
and the northwestern boundary is determined by the degree of knowledge of the zone.
On the surface, conditioned mineralization, within the Northern zone, was recorded
according to the results of trenching in the intervals of profiles 48-66, 81-90 and is
discontinuous. The thickness of the ore intervals ranges from 0.56 to 10.2 m (k-
1107), the grade varies from 0.051 to 0.215%. To the northwest of profile 90,
mineralization is absent on the surface.
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The lower limit of mineralization has not been established, since the deepest
wells drilled at the horizons of -400--500 m (Nos. 2044, 2069, 2010, 2090, 2114,
2141, etc.), reveal industrial ores of increased productivity. The maximum studied
vertical range of uranium mineralization is 1200m.

The general pattern of uranium distribution for the Northern zone is an increase
in the uranium content in ores in the direction from the southeast to the northwest.
Thus, the average content of uranium in the southeastern deposit is 0.149%, in the
central - 0.159% and in the northwestern - 0.254%.

The distribution of uranium in the contours of deposits is very uneven,
however, a decrease in the content is observed everywhere along the periphery of the
deposit and, especially, near the upper pitching line. In individual ore intervals, the
uranium content undergoes significant fluctuations - from 0.05-0.06% to a few
percent. Quite often, within ore deposits, large areas with stably elevated uranium
contents are formed. For example in the lower part of the central deposit in profiles
84-98, according to the data of 8 wells (Nos. 2010, 2045, 2092, 2091, 2175, 2174,
2173, 2104), an area of 1200 x 400 m with an average uranium content of 0.220% is
identified .

Another similar section of the northwestern deposit in the interval of profiles
98-104 according to the data of 8 wells located here (No. 2164, 2163, 2162, 2161,
2078, 2108, 2115, 2114) has a uranium content of 0.320%. In other parts of the zone,
ore intervals with a high content of uranium (up to 0.3-0.5%) are also often recorded,
which is a very characteristic feature of the distribution of uranium in the Northern
zone [11].

Low uranium content in off-balance ore bodies is associated with disseminated
uranium mineralization.

According to the complexity of the geological structure, the Severnoye deposit
(the main uranium ore bodies) is assigned to the Il group of the National Reserves
Committee of the Federal Subsoil Management Agency by analogy with the Southern
Zone (Methodological recommendations for the application ...)

In the near-surface zone of the deposit, according to the results of ditching and
well drilling, uranium mineralization is either absent or represented by commercial
intervals. Gold mineralization associated with intensely limonitized pyrite-carbonate-
feldspar metasomatites is of primary importance here. According to the results of
core testing, gold ore intervals with a thickness of a few meters to 26.9 m were
identified with a gold content in individual samples of up to 6-17 ppm. In well 6001
(RL-60), the thickness of the gold interval is 10.8 m with an average gold grade of 2
41 ppm. Gold mineralization is developed to a depth of 150-200 m. An analogue is
the Lunnoye deposit (Fedorovskaya Zone), the exploration of which was completed
in 2011 and where experimental open-pit mining with heap leaching of gold is
planned.

To assess the complexity of the geological structure of gold mineralization,
localized in the zone of oxidation of the Severnoye deposit (in accordance with the
Methodological recommendations for the application. Mineral reserves classification:
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Lode gold, 2007), the variability of its parameters was studied: ore-bearing index,
complexity index, thickness variation coefficient and variation coefficient content .
According to the totality of geological information, as well as taking into
account the calculated indicators characterizing the variability of forms and content,
gold mineralization, localized in the zone of oxidation of the Severnoye deposit, can
be attributed to the third group in terms of the complexity of the geological structure.

5. The material composition of ores

The bulk of the research on the material composition of ores at the Severnoye
deposit was carried out during the period of 1980-1985. Their results are detailed in
the report on these works.

During the period of work in 2010-2011, the study of the material composition
was carried out by OAO " All-Russian Scientific Research Institute of Chemical
Technology ". In total, 21 individual (private) samples from 43 wells were studied, of
which 6 group samples were compiled, characterizing the deposit from the surface to
a depth of 800 m and an enlarged sample ST-1, taken from the adit dumps and
characterizing the oxidized part of the section to a depth of 100 m.

5.1. Mineral associations and stages of the hydrothermal process

The metasomatic changes manifested within the Northern zone, as well as the
mineral composition of the ores that make up the zone, are in many respects similar
to those of the Southern zone.

As in the Southern zone, the main uranium mineral in the ores is brannerite and
its alteration products.

The following sequence of hydrothermal mineral formation and paragenetic
mineral associations have been established.

The formation of hydrothermally altered rocks occurred in two stages:
Proterozoic and Mesozoic.

In the Proterozoic stage, barren chlorite-sericite-albite metasomatites were
formed, in the Mesozoic stage - pyrite-carbonate-K-feldspar metasomatites with
uranium and molybdenum mineralization and quartz veins. In a long hydrothermal
process, which caused the formation of metasomatite zones, 7 stages of mineral
formation are distinguished.

The albite-sericite-chlorite stage is represented by three mineral associations.
Changes are distributed to a limited extent, mainly in the southeastern part of the
Zone.

The pyrite-carbonate-K-feldspar stage is developed everywhere, both in the
areas of development of the albite-chlorite-sericite stage, and among metasomatically
unchanged rocks, depending on the degree of tectonic development, forming zones of
changes of various thickness and intensity from thin (0.1-0. 5 c¢cm) of scattered
veinlets to thick (up to 18.0 m) stockwork zones. This stage is associated with the
formation of silver and gold mineralization.
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All associations of this stage, as well as associations of later stages,
successively telescoping each other, developing within the same tectonic structures.

The most common is the pyrite-carbonate-K-feldspar association, represented
by gray and dark gray metasomatites with spotted and small K-feldspar with adularia
rims. The thickness of metasomatites of this association is from 0.2 to 13.0 m.

The Severnoye deposit, in contrast to the deposits of the Southern zone, is
characterized by a wider development of the pyrite-calcite-hematite-K-feldspar
association, represented by red-brown metasomatites, in which transparent adularia,
brown potassium feldspar and fine-fine-grained hematite are intensively developed,
which determines their color.

They are noted at all horizons of the deposit, the thickness is not sustained,
from 0.5 t0 18.0 m.

Gold and silver are noted in all associations of this stage.

According to the Moscow Institute of Geological Exploration [Kataeva V.N.,
1982], gold is present in ores of two types:

a) basic are finely dispersed, associated with pyrite of pyrite-carbonate-
potassium feldspar metasomatites.

b) native gold occurs freely and manifests in the metasomatism zone.

Silver in ores are of 3 types:

a) basic silver associated with sulfide fine and free gold;

b) silver, which occurs in a form of total impurity in sulfides and sulfosalts;

c) silver, apparently associated with its own mineral.

The described stage is also associated with pyrite-carbonate breccias, which
inherit both the morphology of metasomatism zones and their composition.
Carbonate cement, with an admixture of pyrite, adularia, anatase.

The barite-quartz stage is characterized by the formation of barite-quartz veins
and veinlets, the main minerals of which are gray comb (first association) and black
zoned (second association) quartz with phenocrysts of barite and sulfides. The
thickness of the veinlets varies from 0.1 to 7.0 cm. They are manifested throughout
the entire section of the deposit.

Brannerite (ore) stage. The stage of formation of the main uranium mineral of
the deposit - brannerite. Brannerite segregations are located within the development
of pyrite-carbonate-K-feldspar metasomatites, telescoping veinlets of pyrite-
carbonate composition, or cement fragments of these metasomatites in the zones of
their crushing, much less often occupy a secant position with respect to veinlets and
breccias of pyrite-carbonate composition containing unfixed uranium. mineral form.
The brannerite stage at the deposit is ubiquitous, but uneven; the maximum brannerite
segregations are associated with dark gray pyrite-carbonate-calishite metasomatites.
Brannerite composes the cement of breccias or veinlet-like thin zones of
microbreccias with fragments of metasomatites, in isolated cases, monomineral
veinlets with a fine needle structure. Unaltered brannerite is found predominantly in
the middle and deep horizons of the Northern zone. At higher horizons, products of
brannerite alteration predominate, formed directly at the site of its destruction and
represented by ocherous and yellow-colored ores, consisting mainly of anatase with
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uranium finely dispersed over its surface, the mineral form of which could not be
established, with a wide range of ratios of uranium and titanium dioxide . The
uranium released during the destruction of brannerite is partially redeposited in the
form of uranium silicate - coffinite, and partially sorbed by various minerals.

Coffinite in the ores of the deposit occurs relatively often, but, as a rule, in a
very small amount. The largest accumulations are associated with areas of maximum
destruction of brannerite, located in the immediate vicinity of ore veins or are found
in fragments of ore breccias and in quartz-carbonate cement in the form of
phenocrysts or irregular accumulations not exceeding 0.1 cm. All segregations of
coffinite are closely associated with iron sulfides - pyrite and marcasite developing in
their intergranular space or being in close accretion with them.

The quartz-carbonate stage, in which associations of rice-like quartz and fine-
grained carbonate are distinguished, is also accompanied by the destruction of
brannerite and the formation in its place of new mineral forms of uranium and
titanium - coffinite, reticulated rutile and melotabella anatase, as well as partial
removal of uranium. Both associations of this stage are developed in the zones of
brecciation of dark gray and reddish brown pyrite-carbonate-K-feldspar
metasomatites in the form of microbreccia cement.

The molybdenum stage is represented by the jordisite-molybdenite association
with a variable amount of pyrite and, occasionally, pitchblende. Sometimes in the
composition of molybdenite veinlets there is a rare dissemination of brannerite,
veinlets of titanium dioxide. The association is represented by thin (up to 5 mm)
branching, often discontinuous veinlets and small (up to 0.01 mm) irregular
segregations noted in veins and veinlets of pre-ore quartz, pyrite-carbonate-K-
feldspar metasomatites and ore breccias.

The quartz-fluorite-carbonate veinlet-breccia stage completes the hydrothermal
process. Represented by two associations.

The carbonate-quartz association is widely developed. It is characterized by the
predominance of zonal dark gray quartz. The composition also contains light green
dolomite and white quartz with rare small dissemination of fluorite, barite, sulfides,
sometimes with crusts of coffinite along them. The association composes the cement
of complex breccias, the fragments of which are represented by ore (brannerite and
products of its alteration) microbreccias and barren metasomatites.

The fluorite-calcite association is less developed. Composes thin (up to 0.2 cm)
veins and small nests (up to 0.4 cm). In addition to white calcite and dark fluorite,
there is a thin dissemination of pyrite, marcasite, and overgrowing coffinite.
Occasionally there are irregular selections of fine-fiber gypsum.

5.2.  Mineral and chemical composition of ores
Uranium mineralization at the Severnoye deposit is confined to zones of

brecciation and cataclasis of metasomatically altered rocks. Gneisses with different
ratios of mafic minerals (pyroxene, biotite-pyroxene, biotite-amphibole, biotite-
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pyroxene-amphibole), granite-gneisses, and, to a lesser extent, granites, underwent
carbonate-K-feldspar metasomatism of varying intensity.

The ore mass of the samples consists of cataclased and metasomatically altered
gneisses and granite-gneisses, pyrite-carbonate-potassium feldspar metasomatites,
cataclasites, ore breccias and microbreccias. The listed rocks contain numerous
differently oriented veinlets and microveinlets consisting of quartz, sulfides,
carbonates, fluorite, and barite.

To study the material composition of group samples, complete chemical,
thermal, X-ray spectral and assay analyzes were performed. According to X-ray
spectral analysis, the uranium content in group samples ranges from 0.030 to 0.085%.

Complete chemical analyzes of six group samples showed the following
results. Sum of SiO2+Al203 does not exceed 70% (57.07-66.46%). It should be
noted the high content of alkaline elements Na20 + K2O, which is in the range of
6.95-7.9%, calcium (8.48-12.29% CaO) and iron (4.42-6.43% Fe203).

The main mass of ores is composed of silicates and aluminosilicates inert to
acids: feldspars, quartz, iron-magnesian silicates (amphiboles, pyroxenes), the
content of which is 70-75%. Feldspars are represented by K-feldspars (microcline,
orthoclase, sanidine-perthite) and plagioclases (oligoclase and andesine). The amount
of dark-colored minerals: amphiboles (hornblende series), pyroxenes (1.6-4.8%) and
micas (0.3-1.6%) is low.

The samples contain a significant amount of carbonates (6.3-8.4%) and chlorite
(4.3-10.3%). The content of carbonates and chlorite was determined using thermal
analysis (Kartashov P.M.). Acid-intensive minerals, in addition to carbonates and
chlorites, include micas, hydromicas, clay minerals, zeolites, and iron hydroxides.
The total content of acid-intensive minerals is in the range of 19-20%. With depth,
the amount of acid-intensive minerals increases up to 23%.

Ore minerals are found in significant quantities. A large number of sulfides,
mainly pyrite, magnetite, titanomagnetite, ilmenite, goethite and iron hydroxides.
With depth, the amount of ore minerals containing Fe** increases (4.5-8.1%), and the
amount of ore minerals containing Fe** decreases (2.5-0.3%).

Uranium minerals are represented by uranium mica (otenite, etc.), uranophane,
brannerite, and products of its alteration.

Sample ST-1 characterizes altered rocks of the oxidation zone (depth up to 100
m) and differs in chemical and mineral composition from previously studied samples

The mining mass of the sample is composed mainly of weathered, highly
ferruginous ore metasomatites, to a lesser extent host rocks - gneisses and granite-
gneisses.

According to thermal analysis data, the sample is low-carbonate (carbonate
content <1%). The total amount of acid-intensive components, however, is 13.5% due
to the large amount of iron hydroxides. In addition to iron carbonates and hydroxides,
clay minerals, micas, and chlorite are acid-intensive minerals in the sample [11].
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