TOMSK TOMCKUNN
POLYTECHNIC MNONMUTEXHUYECKUN
UNIVERSITY INIBB YHUBEPCUTET

MuHMCTEpPCTBO HayKM 1 Bbiclwero obpa3zosaHuA Poccuinckon ®epepaunn
benepanbHoe rocygapcTBeHHOE aBTOHOMHOE
obpazoBaTenibHOE yupexeHye Bbicllero obpasoBaHus
«HauuoHanbHbIN nccneqoBaTeNbCKnin TOMCKMI MONUTEXHMYECKI YHUBepcuTeT» (TIY)

WnxenepHas 1IKoJIa IPUPOTHBIX PECYPCOB
Hampasnenue noarorosku 20.04.02. [Ipupoaoo0ycTpoiCTBO U BOJOIIOIB30BAHUE
Otnenenue reojaoruu

MAT'UCTEPCKASA ITMCCEPTALIMA

Tema padoThl

T'eodkoornueckasi OeHKa HCTOYHUKOB BOJOCHAOKEeHU Mocejaka MUHNHO
(KpacHosipckuii kKpai)

VK 628.11-047.36(571.51)

CryneHt
I'pynna DPUO0 Moanucek Jara
2BM02 SBopoBckas Unra BnagumupoBHa //c/ %/
PyxoBourens BKP
JlozkHOCTH (510} Yu4eHnas cTenenn, MMoanucey Jara
3BaHHe
[Tpodeccop OI" ULLIIP HyroBa Exarepuna J.T.-M.H.
MarseeBHa

KOHCYJIBTAHTBI 11O PA3JIEJIAM:

ITo pazneny «OUHAHCOBBI MEHEDKMEHT, pecypcod(PPEeKTUBHOCTH M pecypcocOepekeHHE )

JlokHOCTH (510} Yuenasi cTenenb, Monnucn Jara
3BaHMe
Houent OCI'H LLIBUII Pwsoxakuna Tarbsina K.2.H.
["aBpunoBHa

[To pazneny «ConpanbHasi OTBETCTBEHHOCTh)»

JokHOCTH (5[0} Yuenasi cTenenb, Monmucy Jara
3BaHMe
Homear OO/I LLIBUIT Ceunn AHapeit K.T.H.
AnekcaHIpoBUY

JAOINYCTUTD K 3AIIUTE:

PykoBoautens OOII DPUO0 Y4eHasi cTeneHb, Moanuce Jdara
3BaHHe
Ywucrast Boga ITaceunuxk Emena K.I.-M.H.,
IOppeBHa JIOUEHT

Tomck — 2022 1.



TOMSK TOMCKUNN
POLYTECHNIC MNONMUTEXHUYECKUN
UNIVERSITY INBB YHUBEPCUTET

MWHMCTEPCTBO HayKM 1 Bbiclero obpa3zoBaHuA Poccuinckon ®egepaunn
bepepanbHoe rocygapcTBeHHOE aBTOHOMHOE
obpazoBaTenibHOE yupexeHue Bbicluero obpasoBaHus
«HauuoHanbHbIN nccnefoBaTeNbCKnn TOMCKMIA MONUTEXHUYECKI YHUBEpcuTeT» (TIY)

WnxenepHas 1IKoJIa IPUPOTHBIX PECYPCOB
Hampasnenue noarorosku 20.04.02 IIpupomoo0ycTpoiCTBO M BOJOMIOIH30BaHUE
Otnenenue reojaoruu

YTBEPX]IAIO:
PyxoBoautens OOII

ITaceunuxk E.1O.

3AJJAHUE
Ha BBINOJIHEHNE BBINYCKHON KBAJIM(PUKAIMOHHONH PadoThI
B dopme:

Marucrepckoi ruccepranuu

(bakanaBpcKoii pabOTHI, IUIIOMHOTO TIPOEKTa/paboThI, MArUCTEPCKON JTUCCepPTaLMH)

CryneHry:

I'pynna DdUO

2BM02 SBopoBckas Mura BnagumupoBna

Tema paOoTHI:

['eonkonornyeckas oreHka HICTOYHUKOB BOJI0CHaOkeHus nocenka Mununo (KpacHosipckuit

@yuryuonuposanus (Akcnayamayuu) 06veKma U u30enus 6
naane 6e30nacHOCmu IKCRIYAMAayull, GIUSHUSL HA OKPYACAIOWYIO
cpeody, IHep2o3ampamam,; IKOHOMUHECKUL aHAIu3 u m. 0.). Ppe3yibTaThl MOHUTOPUHIOBBIX Ha6JIIOJleHI/II/I B

paifoHa.

Kpaii)
YTBepxaeHa MpUKa30M JUPEKTOpa (J1aTa, HoMep) Ot 25.03.2022 Ne 84-17/c
Cpoxk cauu CTyIEHTOM BBITIOJTHEHHOH paOOThI: 15.06.2022 1.
TEXHUYECKOE 3AJIAHUE:
Hcxonnbie 1aHHbIE K padoTe OOBEeKT  HCCIIENOBaHUS —  I[OA3EMHBIE  BOJBI

(Haumenosanue 0ObLeKMA UCCIe008ANUS UNU NPOEKMUPOBAHUSL; BOJIOHOCHOU op JOBUKCKOU 30HBI, UCIIOJIB3YEMBIC TSI

npousgoaume/ibuocmb UL HAZPY3KA; PENCUM énaﬁombz . XO3SCTBEHHO-IHTLEROTO BOJOCHAOKEHHS
(nenpepbiéHblll, NEPUOOUYeCKUU, YUKAUYECKUT U M. O.); 8UO
CbIPbSL UNU MAMEPUA U30eNUs; mpebosanus K npooyKmy, 11. MuHUHO.

U30eNUIO UL NpoYyeccy; 0cobvie mpebosanus K 0CO6eHHOCMAM B paGOTe HCIOIL30BAJIUCEH (1)0H]10BI)IC MarepHasibl o
reOJIOTMUYECKOMY M3YUCHHIO TAHHOW TEPPUTOPHUH;

1. MUHHMHO; KOCMHYeCcKHe CHUMKH muccuu SRTM.
Tonorpaduyeckre U TUIPOreoIOrHueCKUe KapThl




IlepeyeHb moasIeKAUX MUCCIIETOBAHUIO,
NMPOEKTHPOBAHUIO U Pa3padoTKe

BOIIPOCOB

(ananumuueckuii 0630p no IUMeEPAMyPHLIM UCHIOYHUKAM C
Yenbio BbIACHEHUs OOCIMUNCEHUL MUPOBOU HAYKU MEXHUKU 6
paccmampusaemoi 001acmu, NOCMaHO8Ka 3a0adu
UCCIe008aAHIUS, NPOEKMUPOBAHU, KOHCIMPYUPOBAHUSL,
codeporcanue npoyedypul UCCIe008aH U, NPOEKMUPOBAHIUS,
KOHCIMPYUPOBAHUSL; 0OCYHCOCHIUE Pe3YilbIamOos GblNOIHEHHOU
pabomul; HAUMEHOBAHUE OONOTHUMENbHbIX PA30EN08,
nooaexcawux paspabomre; 3axK4eHue no pabome).

- O0mye CcBeNeHWsT W XapaKTepUCTHKa O00bEeKTa
HCCIIeOBAHUS;

- [IpuponHsbie ycnoBusi, reooruueckas u
TUJIPOreOIOTNYecKasi XapaKTepHCTHKa H3ydaeMOon
TEPPUTOPHH;

- MeTonuka MCCIeIOBaHNS

- O1eHKa Ire03K0JIOTHYE€CKOr0 COCTOSIHUSL HCTOYHHUKOB
BOJOCHAOKeHUS 1.MHUHHUHO;

- OUHAHCOBHIN MCHEDKMEHT,
pecypcoahHeKTHBHOCT U pecypcocOepeKeHmne;

- ConmanbHas OTBETCTBEHHOCTb;

- Pa3nen Ha MTHOCTpaHHOM SI3BIKE.

Ilepeyensb rpaguyeckoro marepuasa

(C mounbLM yKasanuem o0A3amenbHuIX yepmexcell)

I. I'eonorunueckast kapra paiioHa . MUHHHO;

2. I'unporeonoruueckas Kapra paiioHa
1. MuHuHO

3. Kapra 3K010rn4eckoro cocTosiHus

re0JIOTMYECKOU CPEIbl

KoHcyabTaHThI 110 pa3iesnaM BbIIIYCKHOM KBAJIU(PUKAIUOHHON PadoThl

(c yrkazanuem pazoenos)

Pazgen

Koncynbrant

DOuHaHCOBBIN MEHEIKMCHT,
pecypcoahheKTHBHOCTS U
pecypcocOepexeHne

Proxakuna Tatbhsna ['aBpuioBHa

COHI/IaHLHaH OTBCTCTBCHHOCTDH

Ceunn Anzapeit AlleKCaHapOBUY

MHoCTpaHHBIN S3BIK

Kemeposa Harames CepreeBHa

Ha3zBanus Pa3acjaoB, KOTOPbIC TOJ/IKHBbI ObITh HANMHCAHBI HA PYCCKOM M MHOCTPAHHOM fI3bIKAX:

Brenenne, O6mme cBenenus o paitone padbot, I eodkomornaeckas oreHKa HCTOYHUKOB BOJOCHAOKCHMSI

Jara Bpl1aum 3aaHMsl HA BbINIOJIHEHUE BBINYCKHOM 17.01.2022
KBAJTH(PUKALNMOHHOW PadoThI 110 JUHEITHOMY rpaduKy
3agaHue BbIIAJ PYKOBOAMTEIb:
JozkHOCTH (510} Y4enas crenenb, Moanucey Jara
3BaHUE
[Ipodeccop OI' UIIIIP | Hdyrosa Exarepuna J.T.-M.H.

MarseeBHa

3ajaHue NPUHSAJ K MCIIOJIHEHUIO CTY/ICHT:
I'pynna DPUO Moanuce Jara

2BMO02 ABoposckas MHra BnaaumuposHa /// //




3AJAHWUE JUISI PA3IEJIA
«®PUHAHCOBBII MEHE/UKMEHT, PECYPCOY®®EKTUBHOCTD 1

PECYPCOCBEPEXEHUE»
CryneHnry:
I'pynna DOUO
2BMO02 SBopoBckas Mura BnagumupoBHa
kosa WIITP OTaesieHHe MIKOTBI Otenenne reonoruu
YpoBenn Marwucrtparypa Hanpagienne 20.04.02  IIpuponooOycTpoiicTBO |
o0pa3oBaHust BOJIONOIb30BAHKE

Hcxonnbie 1anHble K pa3neny « DHHAHCOBBIH MEHEeIKMEHT, pecypco3(ppeKTUBHOCTb U
pecypcocoepeskeHne»:

[e09KOIOrHYecKast OIeHKa HCTOYHHUKOB BOJOCHAOKEHMS PaboTa ¢ JaHHBIMH T'OCYIAPCTBEHHOIO
1. MunnHo (KpacHosipekuii kpaii) U OOBEKTHOrO MOHHUTOPUHIA HEMp,
HAay4YHOU JIUTEPaTypOH,

MPEJCTABIICHHOW B POCCHUMCKHX U
MHOCTPAHHBIX HAYYHBIX MyOIHUKAIMIX

IlepeyeHb BONPOCOB, MOJJIEKAUUX HCCIETOBAHUIO, TPOEKTHPOBAHHUIO U pa3pabdoTKe:

Onpeoenenue yeneeo2o pbiHKa u

1. Oyenka kommepuyeckoco nomenyuana, npogeodeHue e2o cecMeHmMupOo8anus.
NepCneKmusHOCMU NPOBeOeHUs. UCCTEe008AHULL Buinoanenue SWOT-ananusa
uccnedosanuil

Onpeodenenue yeneii u 0A#cUOAHUL,
mpebosanuti npoekma. Onpedenenue
010021cema HayuYHO2O UCCNe008AHUS.

2. Ilnanuposanue u ghopmuposarue 6r0xcema
uccnredosanuil

IIposedenue oyenku IKOHOMUYECKOLL
aghghexmuenocmu paznuyHvIx
BAPUAHMOB UCTIOTHEHUS

3. Onpeoenenue pecypcHol, punancosol,
9KOHOMUYECKOU 3¢hhexkmusnocmu pa3pabomxu

Hepeqeﬂb Fpa(l)l/llleCKOFO MaTEPHUAJIA (c mounvim yxasanuem obszamenvroix uepmeniceil):

1. Oyenka KOHKYPEeHMOCNOCOOHOCIU MEeXHUYECKUX pelleHull
2. Mampuya SWOT
3. I'paghux nposedenus u 6100xcem npoexkma
4. Ouyenka pecypchoil, PUHAHCOBOT U IKOHOMUUECKOU dhpexmuenocmu pa3padbomxu
| JaTa BpI1auu 3a]aHusA JJIs pa3aesia 1no JuHeliHoMy rpaguky | 01.02.2022

3a21a}me BbIJAJI KOHCYJbTAHT:

JokHOCTH (%10} YueHnasi cTenenb, Monmucs Jara
3BaHHe
Houent OCI'H Pwsixakuna Tarbsina K.3.H. 01.02.2022
BT ["aBpunoBHa
332]21}[1/[6 NMPUHAJT K HCIIOJTHEHUIO CTYJICHT:
I'pynna ()% (0] Hoanuck Jara
2BMO02 SBopoBckas Uura BnagumupoBHa //c/ %/ 01.02.2022




3AJTAHUE JUISI PAJIEJIA
«COIMAJILHASI OTBETCTBEHHOCTDb»

Crynenry:
I'pynna DPUO
2BMO02 SBopoBckas Uura BnagumupoBHa
HIxona WIITIP Otnenenune OTenenne reonorun
YpoBenn Marwuctparypa Hanpagsiienne 20.04.02 IMpuponoobycTpoiicTBO
o0pa3oBaHust BOJIOMOIb30BAHHE
Tema BKP:

I'eodkojiornyeckas omeHKa HCTOYHHKOB BoAocHAO:keHus1 1. MunuHo (KpacHosipckuii kpaii)

Hcxoanbie nannbie K pazaeiay «ConuanbHasi 0TBETCTBEHHOCTb):

1. XapakTepucTika 00beKTa HCCICTOBAHMS OOBEKT UCCIICOBAHUS: TTOI3EMHBIC BOJIHI,
(BemecTBO, MaTepHall, IpHOOpP, ANTOPUTM, WCIIOIb3yeMbIe I BOAOCHAOKEHHS TTOCEITKa
METO/IMKa, paboyas 30Ha)  00JIACTH €ro MuHuHO.

TIPUMEHEHUS OO6iracTb MpUMEHEHUS: KaMepaTbHBIH dTam coopa

1 00pa0OTKM JaHHBIX O THAPOTEOTOTUIECKUX U
THIPOT €OXMMHUUYECKUX YCIOBUSAX paiioHa
HCCIICIOBAHUSL.

[epedeHb BOMPOCOB, MOIISKAIINX UCCIIETOBAHUIO, TPOCKTUPOBAHKIO U pa3padoTKe:

1. [IpaBoBbIe U OpPraHU3aIHOHHbIE BOMPOCHI
ob0ecnieyeHuns 0€30MaCHOCTH: 1. CH 2.2.4/2.1.8.562 — 96

- CTICIHAJIbHEIE (XapaKTEpHBIE MPU dKCILTyaTaIlHH 2. CanlluH 1.2.3685-21
00BeKTa MCCIEeIOBAHMS, IPOSKTHPYEMOH paboueit 3.T'OCT 12.1.038-82 CCBT
30HBI) MPABOBEIE HOPMBI TPYIOBOTO 4. TK PO
3aKOHOIaTEIbCTBA; 5.TOCT 12.1.004-91 CCBT
- OpraHU3AIMOHHBIC MEPOIIPUSTHS TIPH
KOMITOHOBKE pabodeil 30HEI.

2. [lpon3BoacTBeHHast 6e30MACHOCTD: [Tpu BBITTOTHEHUH KaMepaibHOW 00paboTKH
2.1. AHanu3 BBISIBIICHHBIX BPETHBIX M OMACHBIX BBISIBJICHBI BO3MO)KHBIE BpeIHbIE (DaKTOpPbI
(hakTopoB MIPOM3BOICTBEHHON CPEIIbl:

2.2. O00CHOBaHKE MEPONPHUATUH 110 CHHIKECHUIO - HETOCTaTOYHAsT OCBEIIEHHOCTh paboUeii 30HbI;
BO3JICUCTBUSA - OTKJIOHEHMSI IIOKa3aTeneil MUKpPOKIMMAaTa;

- HEPBHO-IICUXUYECKHE TIEPErPY3KHU;

- IIPEBBILICHUE YPOBHS 1IIyMa;

- OJICKTPOMArdHuTHBLIC U3JTYyUYCHUS.

OmnacHble (PaKTOPHI:

- BO3HHUKHOBEHHE [TOXKAPOB;

- IOpPaKEHHE ICKTPHUUECKHM TOKOM.

Byner npon3BoaMTCs pacyer HCKYyCCTBEHHOIO
OCBEILICHHS

3. Dkoj0ornyecKas 0€30MacHOCTD: BosneiicTBue cucTeM BOIOCHAOKEHHS HA:
AtMochepy — MUHHMabHBIE BBIOPOCHI
BBIXJIOITHBIX TA30B OT pa0OTAIOIIeH TEXHUKN U
000py10BaHUs, TEIIOBOE BO3ACHCTBHE
Tunpochepy — BO3MOXKHOE BO3ICHCTBUE B BUJIC
HCTOIICHHUSI/3arPSI3HEHMS TO3EMHBIX BO/I,
KoJIeOaHUsT YPOBHS MOJI3EMHBIX BOJ
Jlutocdepy — TermioBoe Bo3AeHCTBIE
TpyOONPOBOJIOB.

4. Be3onacHOCTb B Ype3BbIYaHBIX CUTy AU AX: Bosmoxnsie UC:
[IpupomHbIe (MCTOIIEHHE 3a1TaCOB MTOA3EMHBIX
BOJI, TPUPOTHOE 3arpsi3HEHUE, Pa3BUTHE
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9K30T€HHBIX T€0JIOTNYECKUX MTPOLIECCOB IO
BO3/ICIICTBUEM MTO3EMHBIX BOL);
TexHOreHHbIE (AHTPOIIOI'€HHOE 3arpsI3HEHUE,

MOXaphbl, B3PbIBbI, Pa3JINBbI TOIIUBA).

Hawn6onee Tummmanas YC: 3arps3Henne oobexrTa
UCCIIEIOBAHNUS — ITOJ3EMHBIX BOJ, UCIIOIb3YEMBIX
JUISL BOTOCHA0)KEHN ST HAaCEIICHHSL.

| Jara Bbi1aum 3aaHus JJ1s1 pasjeia no JuHeiHomy rpaguky | 15.02.2022
3agaHue BbIIAJ KOHCYJIbTAHT:
Jlo/zkHOCTH DPUO0 Yu4eHnas cTenenb, MMoanucek Jlara
3BaHHUEe
Jouent Ceunn Auapeit K.T.H. 15.02.2022
AJeKcaHIpOoBUY
3aaHue NPUHS K MCTIOJTHEHUIO CTY/I€HT:
I'pynna DPUO IMoanucek Jara
2BMO02 SBopoBckas Unra BnagumupoBHa 12.04.2022

y




TOMSK TOMCKUNN
POLYTECHNIC MNONMUTEXHUYECKUN
UNIVERSITY INBB YHUBEPCUTET

MWHMCTEPCTBO HayKM 1 Bbiclero obpa3zoBaHuA Poccuinckon ®egepaunn
bepepanbHoe rocygapcTBeHHOE aBTOHOMHOE
obpazoBaTenibHOE yupexeHue Bbicluero obpasoBaHus
«HauuoHanbHbIN nccnefoBaTeNbCKnn TOMCKMIA MONUTEXHUYECKI YHUBEpcuTeT» (TIY)

WnxeHnepHas 1MIKoJIa IPUPOTHBIX PECYPCOB

Hampasnenue noarorosku 20.04.02. [Ipupoaoo0ycTpoiCTBO U BOJOIIOIB30BAHUE
VYpoBeHb 00pa30oBaHMsI MAarUCTpaTypa
Otnenenue reojaoruu

[Tepuon BbITIOTHEHUS (Becennmii cemectp 2021 /2022 yuebHoOro roaa)

dopma npesicTaBiIeHNs padOTHI:

Marucrepckasi iuccepTamnus

(bakanaBpckast paboTa, TUIIOMHBII MPOEKT/paboTa, MaruCTepcKas JUCCepTars)

KAJIEHJAPHBIA PEUTUHI-TLJIAH
BbINOJIHEHHUS BLINNYCKHON KBAJIM(PUKALNMOHHON padoThI

Cpoxk cauu CTYIEHTOM BBITIOJIHEHHOHN paOOTHI: 15.06.2022
Jara Hassaunmue pasnena (Moxyust) / MakcuMalibHbI i
KOHTPOJIsI BHJI padoThl (McciieJ0BAHUS) 0aJ1a1 pasesa (MoOayJisi)
10-12.2021, Cbop u 06pabomka UCXOOHbIX MAMEPUATOB8
01-02.2022
01-03.2022 Obwue ceedenust 0 patlone pacnonodicetuust 00beKma UCCi1e008aHs.
03-05.2022 Oyenka kauecmea noO3eMHbIX 600 8 UCIOYHUKAX 6000CHAONCEHUSL
n. Mununo
04.2022 Coyuanvnas omeemcmeeHHoCms
05.2022 Dunancoswlll MeHeos’cMeHm, pecypcodgh@dekmusHocmy u
pecypcocbepedicerue
05.2022 Pasoen na unocmparnnom sizvixe
COCTABUJI:
PykoBoaurtenn BKP
JlokHOCTH (%10} YueHnasi cTenenb, Monnucy Jara
3BaHUE
[Ipodeccop OI' UIIIIP | JlyroBa Exarepuna I.T.-M.H.,
MarBeeBHa npodeccop
COIJIACOBAHO:
Pykosoaurens OOII
JlokHOCTH (%10} YueHnasi cTenenb, Monnucs Jara
3BaHUE
Homent OI" UIIITP ITaceunuk Enena K.T.-M.H.
KOpreBHa




PE®EPAT

Breimycknas xBanudukanuonnas padora Ha Temy «leoskomornueckas
OIICHKAa MCTOYHHUKOB BOMOCHAaOXKeHUs mocenka MuauHO (KpacHosipckuii kpaif)»
conepxut 108 c, 18 puc., 31 tabmn., 43 ucrounuka, 1 mpu.

KitoueBble cioBa: ['eoskonoruueckass OLEHKA, YPOBEHb 3arpsi3HEHUS,
MOHUTOPHHT MMOA3EMHBIX BOJI, TEXHOT€HHOE BO3JIEHCTBUE, TOJI3EMHBIE BOJIBI.

OObEeKTOM HCCIIEOBAaHUSA SIBJIAIOTCA IIOA3E€MHbIE BOJbl BOJAOHOCHOU
OpPIOBUKCKOW  30HBI,  HUCIOJb3yeMblE A  XO3SHMCTBEHHO-IIUTHEBOTO
BOJOCHAOXKEHUS 1. MUHUHO.

Ilens paboTBl — OIEHKAa KauyecTBa IMOA3EMHBIX BOJ IKCILTYaTHUPYyEMOTO
BOJIOHOCHOTO KOMITJIEKCA HA MCCIEAYEMON TEPPUTOPHH IO TaHHBIM OOBEKTHOTO
¥ TOCYTapCTBEHHOTO MOHUTOpHUHTA. PazpaboTka pekoMeHAaIui 1 MEPOTTPUATHI
IUTS1 MCTTIOJIB30BAHUS TIOJ3EMHBIX BOJ.

AKTyaJIbHOCTh MPOOJIEMBI 3aKJIFOYAETCS B TOM, UYTO MPECHBIE MOI3EMHBIC
BOJIbl HEKOHJMIIMOHHOTO KauyecTBa MO Py KOMIIOHEHTOB HE COOTBETCTBYIOT
TUTHEHUYECKUM HOpMAaTUBaM U TpeOOBaHUSM, UCTIOIB3YIOTCS JIJISl XO3SIICTBEHHO-
MUTHEBOTO BOJJOCHAOKEHUSI.

B nporiecce uccnenoBanus ObUT POBEJEH KOMILIEKC KaMepalibHBIX padoT,
KOTOPBIN BKJIFOUAJI U3yYEHUE MPUPOIHBIX YCIOBH, aHAJIN3 PE3YJIBTaTOB KaueCcTBa
MOJI3EMHBIX BOJI KICTOUHUKOB BOJIOCHAOXeHUS 1. MUHUHO.

B pabore mpencraBineHa XapaKTEpPUCTHKA T'€OJOTUYECKOTO CTPOCHHUS
ydyacTKa HCCIENOBAaHUSA, THUIPOTCOJIOTHYECKNUE YCIOBUSA, XapaKTEpPHCTHKA
Ka4yeCTBEHHOTO COCTaBa IOA3EMHBIX BOJI OSKCILTyaTUPYEMOIO BOJOHOCHOIO
KOMILJIEKCA U3y4aeMOW TEPPUTOPHUH, TaHA T€OIKOJOTHUYECKAsT OIIEHKA COCTOSHUSA
MO/I3€MHBIX BOJI U3y4a€MOI'0 BOJIOHOCHOTO KOMILJIEKCA.

IIpousBeneH pacdeT 3arparT Ha TMPOBEICHUE WCCIENOBAaHUS, aHAIU3
TEXHUYECKUX U IKOHOMUYECKUX KpuTepueB. [[ponsBeneHa oreHka 6€301MacHOCTH

BBIITOJIHCHUA UCCIICIOBAaHUA AJIA YCJIOBCKA U Opr}KaI-OIIIGﬁ CpCabl.
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1 TEOJIOIO-TUIPOTEOJIOTMUYECKA S U3YYEHHOCTH PAMIOHA ...
2 OBIIUE CBEJEHUS O PAMOHE PACITIOJIOXXEHMS OB BEKTA
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BBEJIEHHE

B Poccunm o0OecrieyeHne HaceleHUS KAuYeCTBEHHOW IMMTHLEBOM BOIOU
CTAHOBUTCSI OJHOM W3 MPHUOPHUTETHBIX IMPOOJIEM TOCYIapCTBEHHOHN IOJUTHKH,
HaIpaBJICHHOW Ha COXpPaHEHHWE 3JI0POBbS W YIAYUIIECHHUE YCIOBUHN IMPOKUBAHUS
HaceneHus. [IutpeBas Boga 10/KHA OBITH OE€30MMacHOM B SIIUIEMHUOIOTMYECKOM U
pagualioOHHOM OTHOIIEHUHU, 0€3BpEIHON MO0 XUMHYECKOMY COCTaBYy M JOJKHA
MMETh OJIarONpUsITHBIE OPTaHOJEITHYECKUE CBOMCTRA.

PazBuTre NpOMBIIIJIEHHOCTH, CEILCKOIO XO3SICTBA U POCT YHUCICHHOCTH
HaceJeHUsl BEAYT K POCTY MCIOJIb30BaHUA MOA3EMHBIX BOJ, PECYPChl KOTOPHIX
orpannueHbl. IloaToMy Bce Oomblliee 3HadeHHWE MpUoOOpeTaeT mpobiaemMa
palMOHaIBLHOIO UCIOIB30BAHUS, OXPaHbl U YIPABICHUS pecypcamMu MOI3EMHBIX
BOJI.

CBOEBpEMEHHOE  MPENYNPEKICHUE  BO3HUKHOBEHHUS  HETAaTUBHOIO
COCTOSIHUSI U3MEHEHUSI T€0JIOTUUECKON Cpe/ibl, B TOM YHCII€ TMOA3EMHBIX BOJI,
BO3MOJKHO MPU YU€T€ 3aKOHOMEPHOCTEN MPOTEKAHUsI MPUPOJHBIX MTPOIECCOB, a
TaK)K€ Ha OCHOBE HOPMHUPOBAHMS XO3IMCTBEHHOM JESITEILHOCTH B YIPABICHUU
palMOHaIbLHBIM UCIIOJIb30BAHUEM T€OJIOTUYECKON CPEIbI.

OOBEKTOM HCCJIENOBAHUS SBIAIOTCS IIOA3E€MHBIE BOJBI BOJOHOCHOM
OPJIOBUKCKOU 30HBI 1. MUHHUHO.

Ilenpro wHcclenoBaHUs SBISCTCS OILICHKA KayecTBa W HM3MEHCHHS
XUMHUYECKOTO COCTaBa TOA3E€MHBIX BOJ JKCIUTyaTUPYeMOTO BOJOHOCHOTO
TOPU30HTA MOoceNKa . MUHHHO 3a TIEPHOJ] SKCILTyaTalliu BO103a00POB.

B xone paboThl ObLIM TTOCTABIICHBI CACAYIONIUE 3a/1a4H:

- 1aTh XapaKTEPUCTUKY MPUPOHBIX YCIOBUM 00BEKTA UCCIICIOBAHNUS;

- 1aTh XapaKTePUCTUKY (PAaKTUUECKOTO MaTepuaia U METOAUKUA 00padOTKU
uH(popMaIny;

- BBISIBUTH MNPUYMHBI U (PakTOpbl, ompenesswonme (HopMUpoBaHUE
F€OXMMHUYECKOTO0 COCTaBa IOA3EMHBIX BOJI AKCILUIyaTUPYEMOTO BOJOHOCHOTO
KOMIIJIEKCA;

- J1aTh T€OIKOJOTUYECKYIO XapaKTEPUCTUKY MOA3EMHBIX BOJ BOJOHOCHOM
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OPJIOBUKCKOUW 30HBI.

[TpoBenenne nanHOW pabOTHI CBA3aHO C MPOOJIEMOM Colep)aHUs paoHa
(222Rn) B moA3eMHBIX BoJiax Ha TeppuTopum KpacHosapckoro kpasi, Tak Kak 3/1€Ch
3aJIeTaroT MOPO/IbI C MOBBIIIEHHBIMU KOHIIEHTPALUSIMU YpaHa.

HopmupyeMbIM  TIOKa3zaTeieM paJdaliiOHHOW  O€30MacHOCTH  BOJBI
SIBIISICTCS yIeJIbHAsI aKTUBHOCTD pajoHa (222Rn), KoTopkIit 00pazyeTcs B 3eMHBIX
MopoAax M NOJ3EMHBIX BOAAX B PE3YJIBTATE MOCIEI0BATEIbHOIO PAIMOAKTUBHOIO
pacnaja HYKJIUIOB B psjay HpUpPOAHOro ypaHa. PamuoaxtuBHBIM ra3z 222Rn
MmonajgaeT B BOAY U3 IMOPOJ, C KOTOPBIMU CONPHUKACAKOTCA IOA3EMHbIC
BOJIOHOCHBIE ciiou. Takum o06pa3om, KoHIleHTpanus 222Rn B BoJe 3aBUCHUT OT
COJEpKaHUsI MATEPUHCKUX 3JIEMEHTOB B TOPHBIX MOPOAAX, OMBIBAEMBIX €IO,
K03 dUIlMeHTa IMAaHUPOBAHUS ITHX TOPOJ, MOPUCTOCTH, TPEIIMHOBATOCTH U
CKOpOCTH JBUKEHHUSI BOAbL. Boga Takxe siBiseTCs OMOJIHUTEIbHBIM HCTOUHUKOM
nonaganusa 222Rn B Bo3ayx. [loaTomy 3a BOmOM MOI3€MHBIX UICTOUHUKOB HYKEH
MIOCTOSHHBIN paJlMallUOHHBIA KOHTPOJIb. B Poccumn ypoBeHb BMemIaTenbcTBa IS
222Rn B muTheBoM Boxe cocranmser 60 bk/i [7].

HoBusna Hay4yHOU pabOThl COCTOUT B OLIEHKE COBPEMEHHOTO COCTOSHHS
00BbEKTa HCCIENOBAHUS, BBIIIOJIHEHHOTO C YYETOM PETPOCIEKTHUBHBIX JAaHHBIX,
YTO JIa€T BO3MOXKHOCTh BBIIBUTH OCHOBHBIE (PAaKTOPBI (HOPMUPOBAHUS U IPUUHHBI
U3MCHEHUSI TEOXMMHYECKHX IIOKazaresiel oObeKTa WCCICOBaHUS U J1aTh

PECKOMCHOAIINHN JJIA I[aJ'IBHeI‘/JIHIeFO HCITOJIB30BaHUsA ITOA3CMHEBIX BO/.

13



1 TEOJOT'O-T'UJPOTEOJIOT MYECKA S NI3YUEHHOCTH PANOHA

[eonornyeckass W3Yy4eHHOCTh TEPPUTOPHUH COOTBETCTBYET MacIiTady
1:200 000. CpennemacimitabHasi TocynapcTBeHHast chbemka nucta 0-46-XXXIII
BeITIoNTHEHA B 1957-1960 rr. /JIaBpukos, Typora, 1958/.

B 1974 rony wusnana locymapctBenHasi reosnorumdeckass kapra CCCP
BTOpOTO ToKoJieHus MacmrTabda 1:1 000 000, Bkitoyaromiasi B KOMIUIEKTE, B TOM
YUCJI€ U THAPOTE€OJIOTUYECKYIO KAPTYy.

B 1991-1997 rr. T'TI «KpacHOsApCKreoiacheMKay BBITIOJIHEHBI PadOTHI IO
reojoruueckoMy gousydeHuto macimrada 1:200 000 na KpacHosipckoit mutomain
(uetbl O-46-XXXI1, XXXII). Bnepsoie mnsa KpacHosipckoil arjomepanuu B
panre locynapCTBEHHOM TeOoJOoru4eckor KapThl P® cO30aH KOMIUJIEKT Kapr,
BKJIFOYAIOIIUI: TEOJIOTHYECKYI0, YETBEPTHUYHBIX OOpa30BaHUM, TMOJIE3HBIX
UCKOTIAEMbIX M 3aKOHOMEPHOCTEM MX pa3MEIIEHUS U IKOJOr0-T€OJIOTHYECKYIO
KapTy-CXeMY. OKOJOT0-T€OXUMUYECKUE MCCIENOBAHMS TMO3BOJIMIIA BBIIEIUTH
IPUPOJHBIE U TEXHOTCHHBIE JIAHIADTHI, aTh FTEOXUMUYECKYIO XapaKTEPUCTUKY
MIOYB U JJOHHBIX OCAJIKOB, ONPEIETUTh ypoBeHb ramma-nionis /E.U. bep3on, 1997/.

Btopoe u3nanue l'ocynapcTBEeHHOM Teoigorudyeckoi kKapThl JucTtoB 0-46-
XXXII u 0-46-XXXIII 6pu10 moarorosnexno B 2001 r./bep3on, 2001/.

KommiekcHbie HazemMHble pabOThl € 1EIbI0 M3YyYCHHS TIIYOMHHOTO
ctpoeHust  3anagHo-CHOUPCKOM  TUIMTHI  NPOBOAWIMCHL  TPU  TOMCKaX
NEPCIEKTUBHBIX ~ HE(PTEra30oHOCHBIX  CTPYKTYp. B KOMIUIEKC — BXOAMIU
rpaBUpa3Be/ika, MarHUTOpa3BelKa, DSJEKTPOpa3BelKka U CelcMopas3Beaka B
MapIIpyTHOM M TUIOIIATHOM BapUaHTaXx.

T'uopoeeonocuueckas uzyuenHocmo

B 1958-1962 rr. A.C. 1BanoBa, A.W. KypmanoBa, A.. MypaBisiHCKuii
MPOBOJMIN PAOOTHl 10 HW3YYEHHUIO HCTOYHUKOB BOJOCHAOXKEHUS OTAEIbHBIX
HACEJICHHBIX MYHKTOB, PACIOJIOXKEHHBIX, IMIABHBIM 00pa30M, BIOJIb KEJIC3HOU
JIOpOTH, B pe3yJibTaTe ObUIM COCTaBJICHBI MACMOpTa CKBAKUH Ha BOJ03a00pHBIE
CKBaYKMHBI JKEJIC3HOAOPOKHBIX CTAaHIUU. [§, 9].

B 60-x rogax COCTAaBJICHBI TIPOTHO3HBIC TUAPOTCOJIOTUYCCKHUC KapPThI
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ycinoBuit BomocHaOkenus macirrada 1:200 000 ¢ mosscHUTEIbHBIMM 3aITUCKaMU K
HuM /bypnakosa M.A., 1960; I{eikuna XK.JI., 1962/.

Bompockl  reonoruyeckoro - CTpOE€HHs, THAPO- U HHXKEHEPHO-
re0JIOTMYECKUX YCIIOBUM parioHa I. KpacHosdpcka u 4acTU4HO EMEnbsHOBCKOTro
paiiona neranbHO ocBemleHbl C.M. MakapoBbiM, B.M. I'aBpuueHkoBbIM, A.A.
I'optoHoBbIM B 1963 .

T'ocynapcTBeHHass rujporeojioruyeckas cheMka Macmraba 1:200 000
npoBeneHa mo Jucty O-46-XXXIII B 1967 1. /CenesneBa, Maxkkasees/. B
pe3yJibTaTe CheMKH BbIJIEJIEHBI OCHOBHBIE BOJIOHOCHBIE TOPU30HTHI U KOMIUIEKCHI,
OXapaKTepu30BaHbl HauOoyee OOIIMe YCIOBUS TMHUTAHUS, pa3rpy3Kkd U
XUMHUYECKOTO COCTaBa MOJA3EMHBIX BOJ.

B nawane 90-x rogoB mpoBeAeHa THAPOreOJIOTHYECcKass WU MHKEHEPHO-
reosjornyeckas cwpéMka wMacmrada 1:200 000 s meneil  mOA3EMHOIO
ctpoutenbcTBa /Uruarenko, 1994/.

B 2000r. ITII «KpacHOSpPCKruaporeosorus» 3aBeplieHbl paboThl IO
OlICHKe oOecreueHHOCTH HaceneHusi KpacHospckoro Kkpasi pecypcamu
HOJ3EMHBIX BOJI TUISL XO3SIICTBEHHO-TIUTHEBOTO BOJIOCHAOXKEHU I
/Huxonariuyk A.H., 2000/ [10].

B 2008 . OAO «KpacHOSPCKIUIPOTreonaorus» 3aBepIIeHbl PabOTHI IO
THUAPOTEOTIOTHUECKOMY u MHXKEHEPHO—TEO0JIOTUUECKOMY JION3YYCHUIO
tepputopun LleHTpanbHO—KpacHOSApPCKONH NPOMBINUIEHHON 30HBI B IpEAENax
auctoB N-46-1I1 u O-46-XXXIII macmrada 1:200 000, kyma BXOIUT W
paccmarpuBaemas miomanb /I'miasko O.I1. u ap. 2008/ [11].

B 2013 r. BeinosiHEHA €TalibHAs pa3BeKa MOJA3EMHBIX Boa. B pesynbrare
OMBITHO-(DMIJIBTPAIIMOHHBIX HCCIEOBAHUNA W PEKUMHBIX HAOMIOACHUN OBLIH
OIICHEHBI AKCIUTYaTaIl[MOHHBIE 3aIachl MOA3EMHBIX BOJI HA y4acTke « MUHUHCKUMN
JUISL  XO3SMCTBEHHO-TIUTHEBOTO M TMPOU3BOACTBEHHOTO 00OECTICUCHUSI BOJIOH.
3anackl OTHECEHBI K Kateropuu «By» [12].

B ruaporeosornyeckoM OTHOIICHHHM paccMarpuBaeMas TEPPUTOPHS

XOopomo H3y4dcCHa. HpOBOI[I/IJ'II/ICB ICOJIOTHYCCKHUEC, TUIAPOTrCOJIOTUICCKUEC U
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VHXEHEPHO-T€OJIOTUYECKME CbheMKH. Ha Ttepputopum neucTByer omnopHas
rOCyIapCTBEHHAs CETh /I M3YYCHUS yCIOBUN (OPMUPOBAHUS TOA3EMHBIX BO/I.
W3ydenne HapylIeHHOTO pEXMMa TOA3EMHBIX BOI B paiioHe Boao3abopa
MKp. ['eonor (. MUHHMHO) TIpOBOAWTCS TMPU BEIECHUH TOCYAapCTBEHHOIO
MOHUTOPHHIA IO CKBaA)XWHAM MUHHMHCKOTO TOCTa OMOPHOM TOCYNapCTBEHHOMU

cetu HabOmroneHu# ¢ 1976 1. 1o HAcTosIIIIee BPEMSI.
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2 OBIIUE CBEJEHMS O PAMOHE PACIIOJIOXEHMS OFBEKTA
NCCJIEJOBAHUN

2.1 Teorpaduueckoe M aIMUHUCTPATUBHOE TIOJIOKEHUE

[lo agMHHHCTpPaTMBHOMY JEJEHUIO paccMaTpuBaeMas TEPPUTOPUS
OTHOCHUTCS K EMENIBSIHOBCKOMY palloHy EHTpaJibHOM YacTu KpacHosipckoro kpas
(Pucynok 1). ITocenok Mununo pacmnosioxkeH B 17 kM 3anajiHee KpaeBoro 1eHTpa
. KpacHOsSIpcK ¥ CTOWT Ha KeJIe3HOIOPOKHOW JUHUU B cepeauHe TpaHccuOa,
KoTopasi cBsi3biBaeT 3amagHo-Cubupckyro u Boctouno-CuOMpCKyI0 J0pOTH,
SIBIISISICH OCHOBHOM TpaH3uTHOM nuHuel (PucyHok. 2).

YucneHHocTh HacelieHuss 1. MuHMHO coctaBisier 1975 uyenoBek (Ha
01.01.2022 ).

[TpOMBILITIEHHOCTh TPEACTABIEHA NPEANPUATHIMU CEIBCKOT0, JIECHOIO

X035HicTBA 1 NOOBIUEH 111e0HS.

Cyxobyaumekoe -

g "

s 2 _?.(‘I'IaMRTy! 13Boptios 1\ [/
-y 7 - EMenbaHoBo.

{ Bonopasgen - lllesason i~ O

(Kaua

)

Jeneneeso

0 15 30 45 60 75

\:l YyacTok pabot

Pucynok 1 — O630pHas kapra paiioHa
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2.2 Kanmar

XapaKTepucThKa KIMMAaTUYECKUX IJAHHBIX MPUBOAMUTCS MO pe3ylnbraram
HaOmoneHunit Ha Mmereoctanuu I. KpacHosipck «OnbiTHOE Tose» [13].

Kimmar pe3ko KOHTUHEHTAaJIbHBI C KOPOTKHUM, TEIJIbIM, JIOCTAaTOYHO
BJIQKHBIM JISTOM W TPOJODKUTEIBLHON CypOBOM 3uUMOM. XapaKTepHBI OOJIBIINE
aMIUTUTYBI KoeOaHMuii TeMrepaTyp BO3[yXa B 3aBHCHMOCTH OT CE€30Ha Toja u
BPEMEHH CYTOK M KOHTPACTHOE YBIaKHEHUE. [00BOIl X0A cpeaHEeMECSUYHBIX
TEMIIEpaTyp OBOJIbHO YCTOWYMB: HAuMWHAsl C CEPEAUHBI ampelisi, TeMmIiieparypa
MOBBIIIAETCSA, JOCTUTash MAakCUMyMa B HIOJIE, & CHWXKAETCA [0 YCTOMYMBBIX
OTPUIIATENIBHBIX TeMIleparyp B OkTsOpe. OceHHUN mepexol 4Yepe3 HYJIEBYIO
OTMETKY MPOUCXOIUT B KOHIIE OKTAOps, Hayasie HosOps. [lepuon or okoHUaHMS
YCTOMYMBBIX MOPO30B JI0 JIaThI IIEPEX0/ia CPEIHEN CYTOUHOM TEMIIEPATYPHI YEPE3
0°C npoucxomut k koHiy mapra. Cpenssisi Temmneparypa 3umoil —17°C ¢
noHmwxkeHueM 10 -36°C, a netom +16,3° ¢ nossimenuem 0 +33°C. Ilo konuuecTBy
BBINAJAOIINX OCAJAKOB TEPPUTOPHUS OTHOCUTCS K HOPMAJIbHO YBJIAXXHEHHOW —
cpeaHsisi rojoBas cyMma ocaakoB 496 mMm. OcHOBHas 10715 0CaKoB, okojo 70%,
OPUXOIUTCS Ha JIETHUW nepuoxa. JokAau yaile BCEro BhINAAAOT B BUIE
KPaTKOBPEMEHHBIX, CHUJIbHBIX JIMBHEH, pexe B BHJE 3aTSDKHBIX aoxkaen (5-7
CYTOK). BeTpoBoii pexuM xapakrepusyercs npeoodIiaiatroliuM 3anaHbiM U FTro-

3alIaIHBIM HAIIPABJICHUCM.

19



40
30 WWAWW
20
10

O I T T T T T T T T 1
101930 1940 1950 1960 1970 1980 1990 2000 2010 2020

-20
-30
-40
-50

MUH max — Linear (mun) —— Linear (Max)

PucyHnok 3 - MuHUManbHble 1 MAaKCUMAJIbHbIE 3HAUEHUS] TEMIIEPATYPhI

Bo3nyxa (°C) mo MC Kpacnosipck OII 3a 1930-2020 rr. [13]
2.3 Twuaporpadus

PaccmarpuBaemasi TeppuTOpHs  pacriojaraeTrcsi Ha KpallHEeW  Foro-
BOCTOYHOW OKOHEYHOCTH 3anagHo-CuOMpPCKONW paBHUHBI, HEMOCPEICTBEHHO
npuMbIKasg K cTpykrypam Bocrtounoro CasHa, Iie Ha BbBIXOJAX CKAJIbHBIX WU
MOJyCKAIbHBIX MOPOA CPOPMUPOBAIICS HU3KOTOPHBIN penbed ¢ adCOMOTHBIMU
ormeTkamu 110 400-450 M. B ro)kHOM HampaBiieHUHM MPeOoOIaatoT HEIIUPOKUE
BOJIOPA3/IeNbl C PE3K0 PACUICHEHHBIM pelibeoM M OOJIBIIUM 3PO3UOHHBIM
BPE30M pEYEK, PYUbEB.

Peunast cets paiioHa uccienoBaHus pabOT MPUHAMICKHUT OacceiHy peKu
Enuceii. Pexa Kapaynpnas siBisiercs e€ seBoOepekHbIM mpuTokoM. OHa
MpoTeKaeT B TOpHOM uacTtu JjeBoro Oepera Enmuces. ['opHble pexku OOBIYHO
HAUUHAIKOTCSA C PYYbEB, MUTAIOMIMXCS 3@ CUET CHErOTasHUS, U JOXKIEH 3a CUET
IPYHTOBBIX BOJ. JIOJMHBI U pyciia UX y3KHE C TOPOraMu, IepeKaraMmu, a HEPEIKO
Bononagamu. B nemoxon ObiBatorT 3atopel. [lomoBoabe mnpogomxaercs a0 3
MECSILIEB.

Tak, p.KapaynbHas ¢ pacxomoM B MeXeHHbIM nepuoa okono 0,1 —

0,15 M/cex mmeer cnabo BEIPaOOTAaHHYIO NONUHY IUpHHOH 10 30-40 M ¢
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KpyThiMU (10 45°) u oueHb KpyTbiMH (10 80-85°), a MecTaMu U OTBECHBIMU
O6opramu, B KOTOPHIX OOHAXAIOTCS KOPEHHBIC IMOPOABL. 3/1eCh BEJIMYMHA
po3uoHHOTO Bpe3a nocturaetr 100 M wu Oomee. bombime TpeBBITICHUS
BOJIOPA3JIENIOB U CKJIOHOB HAJl ype30M BOJIbI B P. KapaylibHOW UCKITFOUAIOT BCSIKYIO
BO3MOXKHOCTh (Ia’ke TIOTEHIMAJIbHYIO) BIUSHUS BOIOTOKA HA MUTAaHUE
MOJ3eMHBIX BOA. VIMEHHO MOA3E€MHBIE BOJBI SBISIOTCS WCTOYHUKOM MUTAHUS

p. KapaynbHoii B MexeHHBIN (0COOCHHO 3UMHMMN ) rieprox [12].
2.4 Tlo4BbI U PACTUTEIBHOCTh

CrnoxHblil xapakrep penbeda U pazHooOpa3zue MECTHBIX KIMMATUYECKHUX
YCIIOBUI TIPEIONPEEISIOT HEOJHOPOIHOCTh TOYBEHHO-PACTUTEILHOTO MOKPOBA.

[lo mouBeHHO-TeOrpaPUIECKOMY PalOHUPOBAHUIO H3ydaeMas TEPPUTOPHUS
pacnonoxkeHa B 3anagHo-CHOMpPCKON Ta&KHO-JIECHOW 00JIaCTH TOA30JIUCTHIX
nouB (Kancko-Kpachosipckass mnpoBunius) u Antaiicko-CassHCKONH TOpHO-
TaeXKHOW 00JacTH JEpPHOBO-Ta&XHBIX W OypoTaéxkubix mouB (Bocrouno-
CasiHCcKas MPOBUHIINS ).

Jlist repputopun 3anaano-Cudupckoii o01act GOHOBBIMU SIBISIFOTCS CEPhIE
JIECHBIE MOYBBI U YEPHO3EMBI, XapaKTEPHO COUYETAHUE JTYTOBO-CTEMHBIX U JIECHBIX
¢buTorieno30B. K 3eMIsiM cebCKOX03SIICTBEHHOTO (POH]Ia OTHOCSATCS YEPHO3EMBI,
cephbIe JIECHBIE, IEPHOBO-TIOA30UCThIC, TOWMEHHBIC U Jp. TTOYBBI. UepHO3EMBI U
CephIe JIECHBIC TTOUYBBI, PACIIONIOKEHHBIE Ha YIOOHBIX JIJISI CEJIBLCKOTO XO3SMCTBa
TEPPUTOPUSX, TOYTH BCE€ OCBOCHBI. OTrpOMHBIE AHTPONOrEHHBIE HArpy3KH
NpUBEIN K TAJEHUI0 €CTECTBEHHOI'O0 PECYpPCHOTO TMOTEHIMAIAa TEPPUTOPHH,
MIOYBBI CUJILHO UCTOIIICHBI.

B nouBennoM mokpoBe BocTtouHo—CasiHCKOW MPOBHHIIUK TOCIOJCTBYIOT
MOJ30J1bl, JIEPHOBO-TIOA30JIMCThIE (CEBEPO-BOCTOYHBIE CKIIOHBI) U JE€PHOBO
KapOOHAaTHBIC IMOYBBI; OOBIYHBI CEphbI€ JIECHBIC (CEBEpO-3amajHble CKIOHBI) W
JIEepHOBO-TaéKHBbIC  (FOTO-3alajiHble)  TOYBBI,  MEPETHONHO-KapOOHATHBIC
TYHAPOBBIC U MOAOYPHI TYHAPOBHIEC.

J1epHOBO-TIOA30IMCThIE MOYBKI 3aJieral0T Ha BBICOKUX BBIMTYKIBIX (popmax
penbeda, Ha MITOCKUX MEXKIYyPEUbSX U MOKAThIX CKJIOHAX B 30HE IOXKHOW TaurH,
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HO BKJIIOYAIOT TAK)XKE€ M YYACTKU TOPHOM TAUTH.

TaexxHass dYacTb paBHUHBI C XaPAaKTEPHBIM PEXKUMOM HU30BITOYHOTO
YBIQKHEHMSI TOKPHITA BJIArOJIOOMBBIMU MUXTOBO-EJIOBBIMU JIECAMU C KEIPOM,
Oepe3oii, OCHHOW W TYCTHIM TPAaBOCTOEM Ha TOJSHAX W MO JOJWHAM pek. B
MMOYBEHHOM TIOKPOBE TMPEOo0IaaloT JAEPHOBO-TIOA30IUCTHIE U TEMHO-CEphIC
necHble TouBbl. Ha necoctenHoil paBHUHE pPa3BUThl OCTATKU OEpE30BBIX U
0epe30BO-COCHOBBIX JiecoB. Ha HepacmaxaHHBIX 3eMIISIX BCTPEYAIOTCS CTEH M3
JNEPHOBUHHBIX 3J1aKOB, TOJbIHEH U pa3HOTpaBbs. IlouBBI B OCHOBHOM
MIPEACTABJIEHBI BBIIIEIOYEHHBIMU U ONOA30JICHHBIMU YepHO3eMaMu. Huzkoropne
MOKPBITO JIECAMU W3 COCHBI, JINCTBEHHHMIIbI, O€pe3bl W OCHUHBI Ha TOPHBIX

MOA30JIMCTHIX TTouBax [11].
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3 TEOJIOTMYECKOE CTPOEHMUE U I'MJIPOT'EOJIOI MUECKUE
VCJIOBUS PAIOHA

3.1 Crparurpadus

XapaKTepucTUKa Te€OJOTMUYECKOr0 CTPOCHUS pailloHa NpUBEAEHA Ha
ocHOBaHMM (OHIOBBIX JAHHBIX, IO MarepuajgaM TeOoJOTHYeCKOW ChEMKHU
macmrtaba 1:200 000 /bepzon, 2001/ [14].

B reonornyeckom cTtpoeHuu panioHa 1moc. MUHMHO NMPUHUMAIOT Yy4acTHE
OTJIOXKEHUSI OpIOBHUKA (?) UMUPCKOM CBUTHI, CPEHETO JIEBOHA MABJIOBCKOW CBUTHI
Y YETBEPTUYHBIC TOJIOIIEHOBBIE 00pa3oBanus (PucyHok 4).

Opoosuxckas cucmema

Umupckas cButa (O?im) TmONB3yeTCs CPaBHUTEIBHO HEOOIBIINM
pacnpoCTpaHEHUEM M OTKapTHUPOBAHA JIMIIb B npeaenax KaunHcko-JIncrBeHckon
BYJIIKAHO-IUIyTOHUYECKOW CTPYKTypbl. PacuneHsiercs Ha JBE IOACBUTHI:
HIKHEUMUPCKYIO U BEPXHEUMHUPCKYIO.

Haubonee 3HauuTenbHBIE IJIOMIAMU PACIIPOCTPAHEHUS] HUKHEUMUPCKOM
nogaceuthl  (O?im;) B Oacceitne p.lmagkas Kaua wu B BepXoBbAX
pp. bon Munamxwies u Kpyras Kawa. Ona cioxeHa, TaBHbIM 00pazom,
BYJIKAHOTEHHBIMM ~ OOpa30BaHUSIMH € MPOCIOSAMH  Ty(POTIECUAHUKOB,
Ty(QoaJIeBpUTOB U TECUYAHUKOB. ByiakaHOTeHHbIE 00pa30BaHUS MPEICTABICHBI
0azanpramu, aHJIE3UTO-0a3aJIbTaMH, ux MUH/J1aJIeKaMEHHBIMU u
nopGUPOBUIHBIMU PA3HOCTIMHU, TydhamMu OCHOBHOIO cocTaBa. MOIIHOCTh
HKHEMMHUPCKOM MOJCBUTHI cocTaBisieT 10 350 m.

Bepxuenmupckas noacsura (Ooim2) pa3BuTa B 6acceiinax pek KapaynbHas
u I'magkas Kaua, Man. Kemuyr. CrnokeHa JIaBOBBIMH MOTOKaMU U MOKPOBAMU
JAITOB, PUOAAIIUTOB, TPAXUTOB, TPAXHUJIAIUTOB, TPAXUPHUOJAIIUTOB, PEXKE
PHOJIUTOB, aHJIE3UTOB, 0A3aJIETOB M TpaxuOas3ajabTOB, a Takke HX Typamu u
tyonaBamu. [Toposbl B OCHOBHOM OKpaIlIEHbI B pa3IMUYHbIC OTTEHKU KPACHOTO U
KopuuHeBoro 1BeToB. [IpeoOmamator mopdupoBsie pasHoBUAHOCTU. [lo
CPaBHEHUIO C HIDKHEUMHUPCKOM OTJIOKEHHUS XapaKTEPU3YIOTCS OTHOCUTEIBHO
MOBBIIIICHHON PaJIMOAKTUBHOCTHIO. B pa3pese MomHocTh moacBUThl 540 M.
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esonckasn cucmema

Cpennuii otnen

ITaBnoBckass cButa (Dopv) clOKE€HA KOHIVIOMEpAaTamu, TpaBEIUTaMHU,
MeCYaHUKaMH, aJIeBpOJIUTAMU, APTUIJUIMTAMU, MEPrejlsiMH M HW3BECTHSAKAMHU.
OTnokeHus CBUTHI OKPAIICHBI B Oypble U KpaCHbIE TOHA.

[TaBroBcKasi cBUTA MOAPA3AEIAETCS HA TPU IOJCBUTHI: HUKHEMABIOBCKYIO,
CPEIHENaBIOBCKYIO, BEPXHEIABIABCKYIO.

OTnoxeHuss HWXKHeNaBloBckod moacButel  (Dopvy), 3aHumaromue
OOJIBIIYI0 YacTh, pAacHpOCTpaHEHbl B OacceiiHaXx NpaBbIX MPUTOKOB p. Kaun
(pp. byrau, Enosas, Cyxas, bon. Cutuk), a Takke B BepxoBbe p. KapaymbHasi.
JlaHHass CcBHUTa CJOKE€HAa KOHINIOMEparaMy, TIpaBeIUTaMH, I[I€CUaHUKAMU,
aJIeBPOJINTAMHU, PATUO-aPTUILIUTAMM.

Ha mmomanu otnokeHusl cpeaHenaBIoOBCKOM moacBuThl (Dapva) y3koi
MOJIOCOM MIUPUHOM 110 1,5 KM, IPOTATUBAIOTCS B CEBEPO-3ala/THOM HAMpPaBICHUU
ot yctbs p. Kaua no nepeBnu [poxmno. HeGosnbimoe mose pacmpocTpaHeHUs
MOJICBUTHI TAKKE OTKapTUPOBAHO B palioHe AepeBHU EnoBoii. [loacBuTa cioxena
MEpreiiMHu, U3BECTHAKAMU, aJIEBPOJINTAMU, [TIECYUaHUKAMU U KOHITIOMEPATaMH.

OTnoxkeHus BEpXHEMaBIOBCKON MoACBUTHL (D2pvs) UMEIOT orpaHuyeHHOE
pacrpocTpaHEeHHUE, OTKapTUpoBaHbl B pailioHe T. KpacHosipcka, rae oOHH
MIPOCJICKMBAIOTCS B CEBEPO-3al1aIHOM HarpasiieHUuU oT p. EHncel Ha paccTosiHue
no 10 kM. BepxHemaBioBCKas TIOJCBUTa CIIOKEHA, TJIaBHBIM 00pa3oM,
MEpreyisiMH, peke NeCYaHUKaMu U rpaBenuTaMu. HUkHsS rpaHyLia MPOBOIUTCS
0 CMEHE KHUPIUYHO-KPACHBIX MeEprejiieil CpeIHEeNaBIOBCKOM  MOACBUTHI

I'paBCIINTO-TIICCYAHNKOBBIMU ITOPOAAMH.
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Yemeepmuunas cucmema

CoBpemenHoe 3BeHO (Q4)

K sromy nepuony OTHECEHBI aJUIFOBHAJIBHBIE OTIOKEHHUS MONM U pycen
pEK, pydbéB, OONOTHBIE OTIOXKEHHUSA. BOIOTHBIE OTIOKEHHS WMEIT MECTO Ha
MOBEPXHOCTAX MoMbl, [-oH, II-0ii HagnmoWmMeHHbIX Teppac pek UymnbeiM, boi. u
Man. Kemuyr, Kaua. Onu nipeictaBieHbl WiaMu, WIKCTHIMU TIMHAMU C OOJIBIIINM
KOJTMYECTBOM OpTraHMuYecKoro Marepuana, Tophsaukamu. C  OOIOTHBIMU
OTJIIOKEHUSIMU T€HETUYECKU CBSI3aHbI 3aJ1€kH Topdha. MOITHOCTh OTIOKEHUH 110
3 M. AJUTIOBHAJIBHBIE OTJIOKEHUS TTOMM U pycell peK UMEIOT PaclipoCTpaHEHUE M0
BCEM KpPYIHBIM M MEJIKUM pekaM M pyubsiMm. [lo nonmHaMm KpymHBIX peEK
BBIJICJISIFOTCS BBICOKAS IOMMA W HU3Kas MoiiMa. B pa3pesax 1moum nmpucyTCTBYIOT
raje4yHHKU, NEeCKHU, NIMHBI, Pa3pe3 HU3KOM MOWMBI MPEUMYIIECTBEHHO MECYaHO-
rajgeyHbiii. MomHocTs 1o pazpesy 5,0 M. Pyciia ropHbIX U OpEeAropHbBIX peK U
PYyYbeB MMEIOT T'pyOBIN COCTaB aJIIOBHUS;, BaJyHBI, IIcOCHB, cilabooKaTaHHAS

rajibka, IpecBa, MOIIHOCTHIO 10 2 M. MontHOCTh oTioxkenuit 10 1,0 m.
3.2 CTpyKTYpHO-TEKTOHUYECKHUE YCIOBUS

B pernonaiibHOM IUIaHE PaiOH PACIIONOXKEH HA CTBHIKE JBYX KPYITHEHIIHX
reocTpyktyp: Anrae-CassHCKOM cKilagyaroi 30HbI U 3anaiHo—CHUOUPCKOM TN THI.
B paiione mnpencTaBieHbl TPU Pa3HOBO3PACTHBIX BEIIECTBEHHO-CTPYKTYPHBIX
KOMITJIEKCA: TEOCHHKIIMHAJIBHBIN (Callaupckuii), pUTOBBIM MaIe030MCKU
(KJI€TOHCKUI W TEePIUHCKUN ATarbl Pa3BUTHSA) U TUIUTHBIA (ME3030MCKUMA ATall
pasBuths). Kaxxapiii KOMIUIEKC OTAENEH OT APYTMX KPYIMHBIM HECOITIACUEM WIIH
[TYOMHHBIM Pa3JIOMOM.

['eoCMHKIMHANBHBIN KOMIUIEKC MTPEACTABIEH ABYMSI IPyCAMU CAIAUPCKOTO
CTpyKTypHOTO J3Taxka. OOmass ux MomHocTh Ooniee 3700 M. OHM HMEIOT
OTPAaHWYEHHOE PACHPOCTPAHEHUE M BBIXOASAT HA IOBEPXHOCTh B OTIEJBHBIX
TEKTOHMYECKH MPUNOAHATHIX Oyiokax B mpenenax KaunHcko-JIucTBeHCKOM
ByJIKAHOTE€HHOU nenpeccun. HuxHuii sapyc cioxeH pudoreHHO-kapOOHATHBIMU
OTJIOKEHHUSIMU OBCSIHKOBCKOM CBUTBI B€HA M TOPTallIMHCKOM HUYKHETO KeMOpHs.

Ilopoapl CIIOKHO JIHMCIOUMPOBAHbI, OTIMYAKOTCA KPYTBIMU yIJIaMU
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najsieHus. Bepxauii sipyc npencTaBieH HHTPY3UBHBIMH IOPOJAAMH.

PudgToBBIii KOMIUIEKC CO CTPYKTYpPHBIM HECOIJIacCMeM 3ajieracT Ha
00pa30BaHUSAX T€OCUHKINHAIBLHOTO U MPEJCTABICH KaJIeTOHCKUM U TePLUUHCKUM
CTPYKTYPHBIMH 3TakxamMu. Ha n3ydaeMol TeppuTOpru OHU Pa3BUTHI IPAKTUYECKHU
nmoBceMecTHO. KallelIOHCKUM 3TaXX COCTOUT M3 BYJIKAHOTEHHBIX 0Opa3OBaHU,
paszeseH Ha JBa spyca. HKHUIN CII0KEH BYJKaHUTAMU MMHUPCKOTO KOMILIEKCA
0a3anbpT-TpaxuaHIe3uT-TPAXUPUOIUTOBONM  (hopMaIii, MOITHOCTBIO — OKOJIO
2800 M W UWHTPY3UBHBIMH IOPOJIAMH CHEHUT-TPAHOCHEHUTOBOW (popMarimm.
Bo3pacTt o0pa3oBaHuii NPEANONOKUTEILHO OPJOBUKCKUMA. BepxHmili spyc
BBIIIOJIHEH  IIOPOJAMM  PAHHEIEBOHCKOIO  BYJIKAHHYECKOIO  KOMILJIEKCa
TPaXUPUOIUT-TPAXUAHE3UT-TPAXn0a3aIbTOBOM (opMalMu ©  OTHENEH OT
HIDKHETO sipyca cepueil HeOompImmX pasioMoB. MormHocTs Oomee 2000 m.
['eprimHCKMIT CTPYKTYPHBIN 3TaXK Pa3BUT B 3aI1aIHOM YaCcTH pailoHa paboT, CII0KEH
KpPaCHOIIBETHBIMH KapOOHATHO-TEPPUTCHHBIMU OTJIOKEHUSMH CPEIHErO JEBOHA
MOIITHOCTBIO Oosiee 830 M, KoTOphIe (POPMUPOBATIUCH B YCIOBUSIX MEKTOPHBIX
BraguH. OH otaeneH or napyrux crTpykryp KaHcko-ArynbCkum paziomMoM
HAJIBUTOBOI'0 Xapakrepa.

[IMUTHBIA KOMIUIEKC 3aJieraeT CO CTPYKTYpPHBIM HecorjlacueM Ha Oosee
npeBHUX oOpa3zoBanusx. [Ipencrasnen ciaeayomumMu GpopmalusiMu: yIIIeHOCHOU
JTUMHHYECKOU (OypOyroibHOMN) paHHEH-CcpeHel opbl (MakapoBCKasi, UIaHCKas,
UTATCKasi CBUTHI).

Paznombl oOpHeHTHpPOBaHBI B CEBEPO-3alaJHOM U CEBEPO-BOCTOUYHOM
HanpaBieHusaXx. Cpenu HHUX HauOONBIIMN WHTEpeC mpeacTabisaioT KaHcko-
Arynbckuil u TamokeHcko-KaunHCKuii pa3iomsl.

Kancko-ArynbCckuil pa3iioM MPOCIIEeKEH Ha MOBEPXHOCTU B MPUPYCIOBOM
gacTu AoauHbI p. Kada mo reodu3ndeckuM JaHHBIM 30HOU BBICOKUX TPaUEHTOB
rpaBUMarHUTHBIX MOJIEH UPUHON OT S5 10 15 KM, MMeeT HaJIBUTOBBIN XapaKTep.

TamoxxeHcko-KaunHCKHIT pa3iioM Ha MOBEPXHOCTU BBIPAXKEH B Mpejeax
Kaunncko-JINCTBEHCKON CTPYKTyphl CEpUE MEJIKUX HapyUIEHH CeBEpo-

BOCTOYHOTO HaIpaBJICHUs IMUPUHOU OT 2,5 a0 7,5 KM, BIOJb KOTOPBIX
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MPOUCXOAMIN OJIOKOBBIE OJABUKKH [12].
3.3 Tuxpporeosioruyeckre yciaoBus paiioHa

XapakTepucTUKa TUAPOT€OIOTHYECKUX YCIOBUM paliOHa MPUBOAUTCS IO
pesyapraraM TpOBEJEHUSI TUAPOreojornyeckoil chémku macmrabdba 1:200 000
(et O-46-XXXIII), a Takxe MO pe3ylnbraraM TUAPOTEOIOrMYECKOTO
nousydenus macmrada 1:200 000 KpacHosipckoli TpOM30HBI.

Ha uccnenyemoii TeppuTOpUM BBIAEISAIOTCS OTHOCUTEIIBHO BOIOHOCHBIN
CPEIHEIEBOHCKUI TOPU30HT MMABIOBCKOW CBUTHI U BOJIOHOCHAsI OPJIOBUKCKAsl 30HA
uMupckor cBuThl (PucyHok 5, 6, 7).

BonoHOCHBIN cpeaHEIEBOHCKHI IIaBJIOBCKHUM TOPHU30HT BBIXOAUT HA

JTHEBHYIO TTOBEPXHOCTh B CEBEPO-BOCTOYHOM dYacTH paiioHa padoT, CIIOXKEH
MEpreyisiMi, HW3BECTHSKAMHU, IeCUaHMKaMU, aJjeBPOJIUTaMH, KOHIJIOMEparamu
MOIIHOCTEIO 710 340 M.

Bonwl Oe3namopHple WM cllabOOHANOpPHBIC. 3€pKAJIO TOA3EMHBIX BOJI
HAXOMUTCS HETITYOOKO OT ITOBEPXHOCTH, TTOBTOPSIS B CIIIAXKEHHOM BHUJIE OYCPTAHMS
penseda. IluTanue ocymiecTBiIseTCsS B OCHOBHOM 3a CYET WHOWIBTpAIUu
aTMoC(EpHBIX 0CAJIKOB M MePEeTeKaHUsI HATOPHBIX BOJ I10 TECKTOHUYECKUM 30HAM.
Konebanne ypoBHel HE3HAYUTEIBHOE.

Koadurmentsr  gunbrpaniuu  aqeBpOJIMTOB B 30HE,  OTKPBITOU
TpenmHoBaTocTu coctarisitor ot 1,0 m/cyt go 30 m/cyt, necuanukoB — 0,05-
17 m/cytkn.  Jlns  BOAOBMENIAIONIMX  OTJIOKEHUH 30HBI  BBIBETPHBAHMS,
IPEICTABICHHBIX B OCHOBHOM TI€CYaHWKAMU, BBIBETPEIBIMH JO COCTOSIHUS
MIECKOB, PEXKE CYIJIMHKOB, CYIECeW, C MPOCIOSMU MEprejiell W TIpaBeIuTOB,
ko3 durent Qunprpanuu u3mensercs or 0,061 mo 1,5 m/cyt. VYmenbHbie

neouts! ckBaxkuH 0,004-0,13 i/c.

28



274

83
6,3

12
0,5

,
b

ev @ (o

0 250 500 750 100012501500
| = = T I VeTPb

YCJTOBHbIE OBO3HAYEHWA

Macwrab 1:25 000

|. PacnpocTpaHeHne BOAOHOCHbIX TOPU3OHTOB U KOMMNIEKCOB

BogoHOCHbBI cpeaHeAeBOHCKUIA TOPU3OHT MaBITOBCKOW CBUTbI.
Meprenu, U3BeCTHSIKW, NecYaHUKN, aneBponnTbI, KOHTTIOMepaTbl.

BopoHocHasi ophoBukckas 3oHa. banbaatel, aHaeanTo-6asanstbl,
TychonecyaHuku, TyhoaneBponuTbl.
Pasnom goctoBepHbIii — Haasur oocToBepHbIi
Pasnom npeanonaraembii
Il. BogonyHKThI
CkBaxxuHa. BBepxy - Homep, crieBa BBepXy - AeOUT, 1/c, crieBa BHU3 Y- MOHWXKEHWE, M;

cnpaBa BBEpXY - CTaTUYECKMI YPOBEHb, M, CTIpaBa BHI3Y- MUHEPanuaaLsa Boas!, r/am:>.

OTcyTCTBME MOAMUCHU - HET CBEAEHWIA.
BoposabopHas ckBaxuHa OAO PXK[

BoposabopHas ckBaXuHa

} Boposzabop mkp. "leonor”
PesepBHasg ckBaxuHa

PexxnMHas ckBa)kHa rocyfapcTBEHHON ceTu HabnoaeHuin
I1l. Xumunuyecknn coctaB Nnoa3eMHbIX BOJ
CkBaxkuHa rugpokapboHaTHas

Pucynok 5 - I'maporeosiorudeckas kapra paiiona padoT
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Fmaoporeonoruyeckuin paspes no nuuum A-b b

p.KapaynsHas

=
©
T
g
g
©
x
q

17:2-20,6 15,8//7017.6

£ MacwTab: ropusoHTanbHbIn 1:25000
100 2 " BepTuKanbHbIi 1:5000 100

450 B fmgporeonornyeckuin paspes no nuHuu B-I r 450

8135630122075

120

6 ropusoHTanbHbin 1:25000
" BepTukanbHbin 1:5000

MacwTa

Pucynok 6 - I'maporeonorudyeckue pazpessl no auauu A-b u nuauu B-T'
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YCITOBHbIE OBO3HAYEHUA
K r’MApOoreonornyeckum paspesam

Nutonoruuyeckuit coctaes nopos

[Mu1Ha nnoTHas, BAskas, = FaneYHUKN.
KOpUYHEBOro LiBeTa.

AprunnuTsl ‘j [NecyaHuku.

[MopdrpuTLl KOPU4YHEBOTO
uBeTa, Kpenkue, TpelnHopaTble,
BOOOHOCHbIE, BbIBETPEHHbIE.

A 1]

CKBaXXWHbl HA TMAPOreosiorMyeckomM paspese

1 CkBakuHa. Lindhpa BBEpXY- HOMEP CKBXKMHbI, BHU3Y - [TyOUHA CKBAXMWHbI, M.
308,33 Lludpbl: cnesa nepsas - 0eduT, n/c, BTopas - MOHWKEHWE, M, CrpaBa - CTaTU4ECKWIA YPOBEHb,M,
MUHepanuaaLus, rom’.
CTperka CooTBETCTBYET Hamnopy Noa3eMHbIX BOZ,
7,2-20,6 [§] 5-87-0,76 Lmdpbl y CTPEnku - abCcontoTHas OTMETKa YCTaHOBUBLLIETOCS YPOBHS NOA3EMHbIX BOL,
200 3akpacka COOTBETCTBYET XMMUYECKOMY COCTaBy BOAbI.

TamnoHax (rmy6uHa 134,2m - 200 M)

Pucynok 7 - YcnoBHBIE 0003HAUEHHUS K THPOTEOJIOTHYECKUM pa3pe3aM
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I[To XuMHYECKOMY COCTaBy TIOJ3€MHBIC BOJABl THIAPOKAPOOHATHBIC
HaTPUEBbBIC, PEXKE KaJIbIIUEBBIC, YaCTO C TOBBIIICHHBIM COJCPIKaHHEM CYIIb(aToB
U XJIO K 1.4 no & /M3 §)

pu0B. XKecTkocTh BobI OT 1,4 10 8 MMOJIB/IM”, peaKIus cJiadoIeI0uHasl.

O6mas muHepammsanus ot 0,3 mo 3,12 r/mm?

. IloBBbIlIECHHOE COJIEpKAHUE
Ccynb(haToB M XJOPHJIOB IO PSAAY BOAOIMYHKTOB OOBSCHSICTCS HAJIMYUEM THUIICA U
XJIOPUCTOTO KaJIbIlMs B BOJOBMeEIIAOMMX Mopoaax. Hepenko moja3eMHbIe BOMbI
COJIEp>KaT MOBBIIIEHHOE KOJIMYECTBO MOHOB JKeJie3a M 3arpsi3HEHBbI a30TUCThIMU

COCAMHCHUAMMU.

BongoHocHasi OpAOBUKCKAas 30HA 3aHMMAaET S3HAYUTCIIbHYIO YaCTb

TEPPUTOPUU paiioHa wuccienoBanusa. [IpeacrtapineHa, TIaBHBIM  00paszoM,
BYJIKAHOTCHHBIMU OOpa3zoBaHusAMHU (0a3anpTaMu, aHJAE3UTO-0a3aabTaMu, UX
MUHJIQJICKAMCHHBIMA M TIOP(PUPOBUIHBIMH PA3HOCTAMH, Ty(hamMu OCHOBHOIO
COCTaBa) ¢ MPOCIOIMH Ty(HOIECUaHNKOB, TY(HOATICBPUTOB U NTECUAHUKOB.

MomHOCTh OOBOJHEHHOW TOJIIM OINpeaeseTcss IITyOWHOW pa3BHTHS
AK30T€HHOU TperuHoBarocTu U gocturaet 100-150 M. B 30Hax TEKTOHUYECKHX
HapylIeHW TIyOWHA paclIpOCTPAaHEHHS TPEIIMHOBATOCTH  3HAYUTEIBHO
yBenuuuBaeTcs. OObIYHO TITyOMHA 3aJeraHus MO3EMHBIX BOJT He npeBbliiaeTt 0,5-
5 M, HO Ha BOJOPA3JEIBHBIX MPOCTPAHCTBAX MOXeT gocturarb 70-100 wm.
BonopasznenbHble  XpeOTBI CAPEHUPOBAHBI WM TMPAKTUYCCKH  OE3BOJIHBI.
[Ton3zemHbie BOABI O€3HAMIOPHBIC, HO B JIOKAJIBHBIX 30HAX PA3JIOMOB M KPYIMHBIX
TpeIIMHAX Pa3BUBAIOTCS MECTHBIE Hamopbl, jgocturaromue 10-30 wm.
Hamnpasnenue JBMKEHUS TIOA3EMHBIX BOJ  OMNpPEIECIACTCSd COBPEMEHHOM
ruaporpaduyeckoit cetbto. O0IacCTh MUTAHUS MECTHAsI, 3a CYET aTMOC(EpHBIX
OCaJIKOB, IPEHUPOBAHUE OCYIIIECTBIISACTCS pEYHOM ceThi0. BO00OUIBHOCTH 30HBI
AK30T€HHOMN TPENIMHOBATOCTH HEPABHOMEPHAs U, B 11€JIOM, HE3HAYUTEIbHAS.

J1eOuThl PONHMKOB HE MPEBBIMIAIOT ACCATHIX-COThIX noneit Jyi/c (0,01-
0,4 n/c). Jlnst HUX XapaKTepeH HEMOCTOSHHBIN PEKUM B TEUEHUE T'0J1a: CE30HHbBIC
KoJIeOaHUs YPOBHS BOJIbI, PE3KUE U3MEHEHUsI IeOUTa NCTOYHUKOB B 3aBUCUMOCTHU
oT atMOoc(epHBIX 0CaJIKOB, KoJieOaHus Temieparypsl Boabl +1 g0 +10°C.

MHorue POOHUKHN B 3UMHUU nepuoa u B 3aCYHUJIMBBIC IICPUOIABLI JICTA
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MPEKPaIaT JeHCTBOBaTh. [|eONUThI OMHOYHBIX CKBaKUH HE TIPEBHIIIAIOT 2 JI/C,
B 30HaX TEKTOHUYECKUX HApyIIeHUH 10 4-8 j1/c, ynenbHble T1eOUTHI KOJICOIFOTCS
B TIpeieiaX COThIX-AeCAThIX aoJew j/c mo 1,3 n/c [11].

[To XuWMHYECKOMY COCTaBy TIOJ3€MHBIE BOJBI THIPOKapOOHATHBHIC
KaJIbI[MEBBIE, PEKE HATPUEBBIC WJIM MarHUeBbIN ¢ MuHepanuzanueit ot 0,1 10 0,6
Mr/amM?, skecTkue, ci1abolenouHble, WX HIeJIo4YHble. J{J1s8 MUThEBBIX Lienell Boaa
9acTO HE COOTBETCTBYET HOPMATUBHBIM TPeOOBaHMIM I10 COJICPKAHUIO Keie3a U
MOKa3aTeNro o0IIel 0-paJlMOaKTUBHOCTH. B mpenenax pa3BUTHS BOIOHOCHOM
OPJIOBUKCKOW 30HBI pacroiaraeTcsa KOHTyp bepe3oBckoil ypaH-pagoH-paanueBoOi
rupoxuMuyeckod anomamuu [15]. VYpoBHHU comepKaHUsI €CTECTBEHHBIX
PaIUOHYKJIMAOB B MOA3EMHBIX BOIaX: ypaH — 2,516 Bx/mm?, panon 207 Bx/mm?3,
pannii — 4,884 bx/aM?, mokasarens oOmiei o-pagnoakTUBHOCTH gocturaeT 0,55
mr/mv? (mpu Hopme 0,2 Mr/am?).

Hcnonw3yrorest mof3eMHbIe BOABI Bojo3abopamu MKp. «['eomor» u Ha

cT. MuHMHO.

34 OHGHK& YCJIOBI/Iﬁ €CTECTBECHHOM 3aIlMIIICHHOCTU IIOA3CMHEBIX BOJ OT

IMOBCPXHOCTHOTI'O 3arpA3HCHUA

OmHMM U3 3TaloB OLEHKM TI'MIPOTeOJIOTMYECKHX YCJIOBHM SIBISETCA
ONpEJETIEHNE CTENEHN 3allUIIEHHOCTH IOA3EMHBIX BOJl OT MOBEPXHOCTHOTO
3arpssHeHus. [lon 3alMINEHHOCTBIO TMOA3EMHBIX BOJA OT IOBEPXHOCTHOTO
3arpsi3HEHMsT  IIOHMMAETCS  IEPEKPBITOCTh  BOJOHOCHOIO  TOpPU30HTA
c1a00NPOHUIIAEMBIMU  OTJIOKEHUSAMH, TPETISATCTBYIOIMIUMHA TPOHUKHOBEHUIO B
HETO 3arpsA3HAOIINX BEIIECTB C TOBEPXHOCTU. 32 OCHOBY IIPH OLICHKE YCJIOBUMI
€CTECTBEHHOM 3alIMIIEHHOCTH MOI3€MHBIX BOJI OT TOBEPXHOCTHOI'O 3arpsi3HEHUS
OPUHATBHl MeToAuYecKkue pexomenpanuu [16,17] u marepuansl OypeHus u
TUIPOTE0JIOTMYECKOT0 OMPOOOBAHUS CKBAKUH.

VYcnoBusi €CTECTBEHHOW 3alUIIEHHOCTH HAMOPHBIX IOA3EMHBIX BOJ
OLICHMBAIOTCSI C YYETOM IIyOWHBI 3ajieraHusl TOJ3EMHBIX BOJ, MOIIHOCTH
NEPEKPBIBAIOIIETO €05 CIa0ONPOHUIIAEMBIX IIOPOJ,, COOTHOILIEHUS YPOBHEU
HCCJIElyEMOT0 U BBIIIENIEKAIIETO BOJOHOCHOIO TOPU30HTOB.
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Bono3zabopHas ckBaxuHa MKp. «l €0J0r» BCKpbLIa HAIOPHbBIE TPEIIUHHbBIE
BONbI Ha TyonHe 40 M B TydoOpekunsax ¢ Harmopom 38,8 M. [Ibe3omeTpuaeckuit
YpOBEHb yCTaHOBWJCS Ha riyoune 1,2 M. Pa3Has cTemeHb TpemmHOBATOCTH
OTJIOKEHUW TMpociexuBaercss npumepHo 10 90-95 M. D10 naer ocHoBaHUE
MPUHATH  BCKPBITYIO  MOIIMHOCTH 00BOAHEHHOW 30HBI 50 M. Hanuuwue
C1a00TPEUIMHOBATHIX U MOHOJUTHBIX MOPOJ B pa3pe3e MO3BOJSIOT CUUTATh HUX
BOJIOYTIOPHBIMH, XOTSI CIUIOIIHOIO BOAOYNOpa (B KIACCMYECKOM IOHHUMaHUU
ATOr0 TEPMHHA) 3/I€Ch HE CYIIECTBYET. TeM HE MEHEe HaJIM4ue Haropa BOI B
CKBO)XMHE B HECKOJIBKO JECATKOB METPOB OJHO3HAYHO CBUAETENBCTBYET O
MOIITHOM HEMPOHUIIAeMOU (MM CIIa00TPOHUIIAEMOM ) MPUITOBEPXHOCTHON YacTH
paspe3a. MiMeHHO OHa 3ammMIaeT BOABI OT BO3MOXKHOTO (JMOO BEPOSITHOTO)
MMOBEPXHOCTHOTO AaHTPOINOIE€HHOro 3arps3HeHus. [lo yka3aHHBIM TpUYHMHAM
BOJIOHOCHYIO 30HY B MeCT€ OypeHHsI CKBOKHHBI CIIEyeT CUNTATh 3aIIUIIEHHOMN,
XOTS B JIPYTMX MECTax OHAa MOXET ObITh M He3amuilneHHo#. HamopHbie BobI
(3amIMIIEHHbIE) BCKPBITHI M B HAOMIOAATEIbHON CKBAXKUHE 3M, PACIIONIOKEHHOHN B
200 M BocTOUHEE BO103a00pHOM ckBakuHbI (PucyHok 5).

CBs13b BOZI BOJOHOCHOM 30HBI C IOBEPXHOCTHBIMU Boamu p. KapaynbHoi
MOJTHOCTBIO OTCYTCTBYET (aOCONIOTHAsE OTMETKa 3ajieraHusi BOI B CKBaKHHE
300 M, ype3 Boabl B p. KapaynbpHoii ro)kHEe CKBaXHHBI 279,3 M).

CornacHo r€03K0JIOTHYECKUM UCCJICOBAHUSM, IPOBEICHHBIM
I'TTI "KpacHospckrugporeonoruss" Ha riomand JuctoB N-46,47, moa3eMHbIe
BOJIBl DKCILTyaTHPYEMOr0 BOJOHOCHOTO TOPU30HTAa OTHOCSTCS K KaTeropuu
OTHOCHUTEJIBHO 3aluIleHHbIX [18].

BonozabopubsiMu ckBaskuHamu NeNel, 2 c¢t. MUHHMHO 3KCIUTyaTUPYIOTCS
MOJI3EMHBIE BOJIBI BOJOHOCHOM opaoBukckod 30HbI (O). Bomosmemiaromiue
MOpoAbI MpecTaBieHsl mopupuramu. IhPeKTUBHAST MOITHOCTH BOJOHOCHOTO
rOpU30HTa 45 M.

OCHOBHBIMU HCTOYHMKAMH TIOTIOJIHEHUSI DKCIUTyaTallMOHHBIX 3aracoB
MOJI3EMHBIX BOJI SIBJIAIOTCS aTMOc(epHbie ocaaku. J[BUKeHUE TOI3EMHBIX BOJ

perynupyercs penbeoM MECTHOCTH.
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Kposiieit ropu3oHTa CIIy»KUT NTavyKa IIMH, IJI0THAs, BA3KAasi, MOIHOCTHIO J0
33 M, TIEpPEeKpBITbIE TI'PABHUIHO-TaJICYHUKAMU YETBEPTUYHBIX  OTJIOKEHUU,
MomHOCThIO 2,0 M. Boabl 3KCIUTyaTHpyeMoro BOJAOHOCHOTO TOPU30HTA
HaIlOpHbIE, BEJIMUMHA HAopa cocTasisieT 31 .

[IpsiMast ruzipaBnuyecKasi CBA3b HAIIOPHBIX BOJ MIPOAYKTUBHOTO TOPU30HTA
C BBIIIEJNEXKAIIMMU TPYHTOBBIMU BOJAAMHU YETBEPTUYHBIX OTIIOKEHUU U
MIOBEPXHOCTHBIMU  BOJAMH  OTCYTCTBYET, [O3TOMY IIOJ3€MHBIE  BOBI
AKCILTYaTUPYEMOT0 TOPU30HTA OTHOCATCS K KaTETOPUH 3aLIUIIEHHBIX.

Takum  o0Opa3oMm, OIKCIUTyaTHPyeMbId  BOJOHOCHBIM TOPH30HT Ha
UCCIIElyeMO  TEePPUTOPHH  HMMEET  ONarompusiTHbIE  YCIOBHS,  SIBISISChH

3dMUINCHHBIM OT IIOBECPXHOCTHOI'O AHTPOIIOI'CHHOI'O 3aIrpsA3HCHUA.
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4 METOJUKA BBITIOJIHEHUA NCCIIEAOBAHUA

Co6op ¢onmoBeIXx MarepuanoB mpousBoamica B KpacHosipckom ¢unmnane
ObY «TOU mo Cubupckomy denepanbaomy okpyry, HII «Dxomormueckuii
IIEHTP palMOHAJIBLHOIO OCBOCHHUS TIPUPOAHBIX PECYpPCOB», a TakKXKe B
Teppurtopuansaom nearpe ' MCH.

VYenoBus  popMUpOBaHUS TEOXHMMHUYECKOIO COCTaBa IMOA3EMHBIX BOJT
OXapaKTEPU30BaHBI 10 pe3yibTaTaM (OHIOBBIX MaTEPHAIOB, T€OIKOIOTHISCKUX
HCCIIEIOBAaHUHN U THAPOTCOJIOTHICCKUX 00CIIeI0BaHUA BO/103a00POB.

IIpoBenen aHamM3 W  CUCTEMATU3UPOBAHBI JIaHHBIE  PE3YJbTATOB
XUMUYECKUX aHAJIM30B TMOJ3EMHBIX BOJ[ AKCIUIyaTUPYeMOTO BOJOHOCHOIO
KOMILJIEKCA B pa3JIUYHbIC IPOMEKYTKH BPEMEHH.

MaccuB JaHHBIX XUMHYECKHUX aHAJIM30B OMPOOOBAHUS IOA3EMHBIX BOJT
AHAJIM3UPOBAJICS HAa M3MEHEHUE T€OXMMHUUYECKOTO COCTaBa IMOA3EMHBIX BOJ BO
BpeMeHU. MaccuB [aHHBIX [IOKa3areliell 1o paJoHy aHaJU3UPOBAJICA IO
M3MEHEHUIO BO BPEMEHHU U 110 CE€30HaM rojia.

Meronuka wucclenoBaHUM 0Oa3upyeTcss Ha HOPMATHBHBIX JOKYMEHTaX,
METOJIMYECKUX YKa3aHHUAX U TPEOOBAHUAX, pa3paO0TaHHBIX BEIYIIUMU HAYYHO-
MPOU3BOJICTBEHHBIMU ILIEHTpaMu # HUHCTUTYyTamMu [19,20,21,22,23]. Ouenka
TCOXUMHUUYECKOTO COCTOSIHHS MOA3EMHBIX BOJI BBIMIOJIHSIACH METOJIOM CPAaBHEHUS
KOHIICHTpAIlMd AJIEMEHTOB B BomHbIX mnipobdax ¢ CanlluH 1.2.3685-21
«'urneHnYecKkrue HOPMATUBBI M TPEOOBaHHUS K OOECTICUCHHIO O€30MacHOCTH U
(wn) Ge3BpeaHOCTH IS 4yenoBeka (pakTtopoB cpeasl ooutanus» [7]. Ilepeuenpb
IPOAHAIM3UPOBAHHBIX TIOKa3aTrelie KadecTBa IMOA3EMHBIX BOJ YYHTHIBACT
ocHoBHble TonokeHUsT ['OCT 2761-84 «VICTOUHMKM UEHTPATU30BAHHOIO
XO3MCTBCHHO-IIUTHEBOIO  BOJOCHAOKEeHUS. | WIMmeHWMYECKHe, TEXHHYECCKUE
TpeOOBaHUs U MPaBUIa BEIOOPAY.

['eoxuMHuueckue KpPUTEPUHU, HCIOIb3yeMbIE IPH OIEHKE 3arpsi3HEHUs
MOJI3EMHBIX BOJ: KOX(P(MHUIIMEHT KOHIIEHTPAIlUU — OTO IOKa3aTeldb KPaTHOCTHU
MIPEBBIIICHUS COJEPKAHUN XUMHUYECKUX IJIEMEHTOB B Touke ompooOoBanus (C;)

HaJ ero HopMaTtuBHBIM conepxkanuem (I1J1K):

36



Knpk = TIK

e Ky — k03dpuimenT KoHIeHTpaIuy;

Ci — KOHIIEHTpAIIMH JIEMEHTOB B MOA3EMHBIX BO/AX;

ITIK — nmpeaensHO qonmycTUMbIe okazaTenu, coriacHo CanlluH 1.2.3685-21.

DKOJIOTHYECKOE COCTOSTHUE TIOJI3EMHBIX BOJ| TEPPUTOPHUH OIECHUBACTCS I10
YPOBHIO UX 3arps3HEHUS.

ITo panubiM w3 otdeta [l1] caenaHa XapaKTEpUCTUKA —OIEHKHU
AKOJIOTHYECKOTO COCTOSIHHSI T€OJIOTHYECKOM Cpenbl B  COOTBETCTBUU €
KpUTEPUSMH, TPUBEJACHHBIMU B Marepuajax Io pa3paboTKe JEereHabl It
reosioro-aKojorndeckux kapt macmrada 1:200 000 (BCEI'MHI'EO, 1998). Jlns
OIICHKM COCTOSIHUSI KOMIIOHEHTOB TEOJIOTHYECKOW Cpeabl HMCIOJIb3YOTCS
UHTETpAJIbHBIC TIOKa3aTelid W OallbHble OICHKU NPHUPOAHBIX M TEXHOTEHHBIX
daxtopos (Tabmuna 1, 2).

Tabnuna 1 - Kputepuu o1eHKH SKOJIOTMYECKOTO COCTOSHUS TTOJI3EMHBIX U

IMOBCPXHOCTHBIX BOJ

DKOJIOTHYECKOE COCTOSTHHUE baner
brnaronpusitHoe 1,0-2,0
YcnoBHO OaronpusiTHOE 2,1-4,4
HeGmarompusitHoe 4,5-6,8
Becpma HeGmaronpusiTHoe >6,9

Tabnuia 2 — MaTerpaabHble KPUTEPUH OLIEHKU SKOJIOTUYECKOTO COCTOSTHUS

re0JIOTUYECKOM Cpcabl

DKOJOTHYECKOE COCTOSTHUE WuTerpanbpHast oneHka
brnaronpusitHoe 1,0-2,0
YcnoBHO OnaronpusTHOE 2,1-4,4
HeGmarompusitHoe 4,5-6,8
Becbma HebnaronpusiTHoe >6,9

Pe3ynbTarbl OLIEHKH 3KOJIOTHYECKOTO COCTOSIHHSI T€OJIOTMUECKOM Cpelbl
OTpakeHbl HA OJJHOMMEHHOM kapTe MacmTada 1:100 000.
OCHOBHBIE OKA3aTeIN SKOJIOTUYECKOI0 COCTOSIHUS Ie€0JI0rMUeCKoi cpebl

IIOKa3aHbl Ha KapTC HOBCTOM OT 3CJICHOTO JO KPACHOTO C HCIIOJIIb30BAHUCM
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«IpuHIHIA cBeTodopay. B moa3eMHBIX BOJaXx BOJOHOCHON OPJOBUKCKON 30HBI B
npeesiax MUCCIeayeMOr TepPUTOPHH HAOIONACTCS TOBBINICHHBIC 3HAYCHUS a-
PaauOaKTUBHOCTH.

Cornacao CanlluH 2.6.1.2800-10 "T'uruenuveckue TpeOOBaHUS TIO
OTpaHWYEHUIO OOJy4YeHHMs] HaceJeHUs 3a CY€T MPUPOJHBIX HCTOYHHKOB
MOHU3UPYIOIIETO U3Ty4YeHUs" B Ciiydae MPEBBILICHUS YICIbHON CyMMapHOU -
PaIUOAaKTUBHOCTA  MPOBOJAUTCS  PACHIMPEHHBIA  aHAIM3  COACP)KaHUS
paguoHykiIna0B B Boae (PucyHok 8).

Ecnu npyu cOBMECTHOM MPUCYTCTBUHM B BOJIE€ HECKOJIBKUX MPUPOIAHBIX U
TEXHOTC€HHBIX PAJIMOHYKIUJOB BBIMIOIHAETCA ycioBue (1), To MepornpusTus mo
CHIDKEHHUIO PaIMOAKTUBHOCTH MUTHEBON BOBI HE SIBJISIOTCS 00s3aTCIIbHBIMH.

N
Z% =1
i i (1)

I'ne Ai— ynenbHasi akTUBHOCTb 1- TO PaJUOHYK/IMAA B Bojie, BK/KT;

VYBi — cooTBeTCTBYIOIINE YPOBHH BMEIIATEIHCTBA,

N - o611ee 9rciIo onpenenseMbIX PaAUOHYKIHIOB B BOJIC.

IIpropuTeTHBIN TIEpEUEHb OMNPEACISIEMbIX MPU ATOM PATUOHYKIUIOB B
BOJIC YCTAHABJIMBACTCA METOJAMYECKUMU JOKYMEHTAMHU B COOTBETCTBUM C
CaHUTAPHBIM 3aKOHOJATEIbCTBOM. [IpHOpUTETHBIN TIEepedyeHb ONpeAesieMbIX
PAIMOHYKIUAOB B BOJE BKIIIOUACT CJCAYIOIINE MPUPOIHBIE PAJTUOHYKIIHM]IBI:

6p. 228 N0p . 2U0py 232 222
Ra ““Ra U238 U2 “"Pe “"Pb ““Th ““En (0Os3arenbHO 11 BOMIBI U3

MO/I3€MHBIX HCTOYHUKOB).
Ecnu ycnoBue (1) He BBIOJIHSIETCS, HO BBITIOJIHSETCS yCIoBHE (2):
1 Ei =10
. VB . ()

TO BOJAa C TAaKOW YEJIbHOM AaKTUBHOCTHIO MPUTOAHA ISl THUThS TI0
NoKa3aTeNsiM paJraliioHHON 6e3onacHocTH. [Ipu 3TOM A0IKEeH YCTaHABIUBATHCSA
00s13aTeNIbHBIM  TTPOU3BOACTBEHHBIM KOHTPOJIbh 3a COJAEP)KAHUEM OCHOBHBIX
PaJUOHYKJIUA0B B BOJIE.

Onpenenenne comepkaHus PAJMOHYKIUJIOB B TOA3EMHBIX BOAAaX
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II0Ka3zaJlo, 4TO OCHOBHBIM paI[I/IOO6paBYIOHIHM 9JICMCHTOM B ITIOA3CMHBIX BOJaX

opnoBukckoro BK siBisercs pajioH.

MHo# OBUIO TPOBEIEHO HCCIIECIOBAHUE 3aBUCUMOCTU HWHTEHCHUBHOCTH

colepKaHUs PaJOHA OT BOAOOTOOpa BOI03a0OPOM M OT CE30HOB Toja 3a

10 netHuit nepuo.
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OnpedeleHde cyMMapHOH
¢ - H f -aKTHBHOCTH

v

b 4 A A

VaenpHaA cyMMapHad VieapHad cyMMapHad
¢ -akTHBHOCTE =0.2 Br/a

H yIenpHad CyMMapHad ¢ -akTHBHOCTE >0.2 Br/n
[ -akTaHBHOCTE = 1.0 Br/1 HIIH YIeIbHAad CyMMapHad

A J

Omnpedenedde colepKaHHug
OTACTBHBIX PATHOHVKTIHIOB (A;)

h 4 Y h 4

> (4,/VBY<1 | > (4,/¥B) >1

h 4

PaccMmoTpeHHe CHTYAIIHH H IPH
He0OXOTHMOCTH IPHHATHE
KOPPEeKTHPOBOYHEIX TeHCTBHI 114
CHIKEHHA COISPKAHNS PATHOHYKIHIOB
B BOIE

Boga opurogHa:

Hurakie 10moIHHTEIEHEIE
IJeHcTBHA He TpelyroTcd

A

VcTaHOBI2HHE KOHTPOTIBHEIX YPOBHEH

CYMMAapPHOH ¢- H - AKTHBHOCTH 1711 KOHKPETHOTO
peruoHa (HCTOYMHHKA THTBEBOTO BOIOCHAOMKEHH)

PI/ICYHOK 8 - Cxema paaruamuOHHOI'O KOHTPOJIA U CAHUTAPHO-
3HI/II[CMI/IOJ'IOFI/IIICCKOI>'I OLICHKU IMPUTOAHOCTHU BOABI I ITUTHCBBIX Heﬂeﬁ I10

IIOKa3aTCJIsIM paﬂHaHHOHHOﬁ 0e30MMacHOCTH
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6 ®UHAHCOBBIM MEHEJI)KMEHT, PECYPCOR®®EKTUBHOCTH 1
PECYPCOCBEPEXEHUE

B Hacrosmiee Bpems NEpPCIEKTUBHOCTh HAYYHOIO HCCIEIOBAHUS
OTIpE/ICNIIETCS] HE CTOJIBKO MACIITa0OM OTKPBITHS, OIIEHUTHh KOTOPOE Ha TIEPBBIX
ATamnax *)U3HEHHOTO IMKJIa BHICOKOTEXHOJIOTUYECKOTO U PecypcodPHeKTUBHOTO
MpoAyKTa OBIBAE€T JOCTATOYHO TPYAHO, CKOJIBKO KOMMEPYECKOH IIEHHOCTHIO
pazpabotku. OrleHKa KOMMEpPYECKOW IIEHHOCTH pa3pabdOTKH  SIBJISETCS
HEOOXOMMBIM YCJIOBHEM TIpU TOMCKE HMCTOYHUKOB (DMHAHCUPOBAHUS IS
MIPOBEACHUS HAYYHOT'O UCCIIEA0BAHNS U KOMMEPLIMAIN3ALNH €r0 PE3YIbTATOB.

Lenbro paznena «OPUHAHCOBBIN MEHEIKMEHT, pecypcoddHEeKTUBHOCTh U
pecypcocOepekeHre» SBIIETCS ONpeeIeHUE MEePCIEeKTUBHOCTH U YCIIEITHOCTH
HAYYHO-TEXHUYECKOTO HCCJIEOBaHUs, OlleHKa ero 3(¢eKTHBHOCTH, YPOBHS
BO3MOKHBIX PHCKOB, pa3paboTka MEXaHW3Ma YIPaBICHHUS U COMPOBOXKICHUS
KOHKPETHBIX MPOEKTHBIX PEUICHUI HA 3Tale pealn3alni.

Jlist noctrxeHus: 0003HAYEHHOM 11eJI HEOOXOAMMO PEIIUTh CIEYIONINe
3a1auu:

— OpraHu30BaTh padOTHI IO HAYYHOMY HCCIIEI0BAHUIO;

— OCYILIECTBUTH NIAHUPOBAHUE HTATIOB BHITTOJIHEHUS UCCIIEOBAHNUS;

— OLICHUTh KOMMEPYECKUU MOTEHIMAT U MEPCIEKTUBHOCTD MPOBEACHUS
HAy4YHOT'O UCCJIEAOBAHUS;

— paccuMTarb OromKeT IPOBOJUMOTO Hay4YHO-TEXHUYECKOTO
UCCJIEOBAHUS;

— MIPOU3BECTH OIIEHKY COIIMAJIBLHON M 3KOHOMUYECKOU 3(P(HEKTUBHOCTH

UCCJIEI0BAHMUSL.
6.1 IlpeanpoeKTHBIN aHAIU3
6.1.1 [loreHuuanbHbIe TOTPEOUTENN PE3YABTATOB UCCIIEIOBAHUS

Jlannas paboTra TMOCBSIIEHA OIICHKE KadecTBa TMOA3EMHBIX BOJ
BOJOHOCHOW OPJAOBUKCKOM 30HBI JIJII T€OIKOJOTMYECKOW OIIEHKM HCTOYHUKOB

BOIIOCHE[6)KCHI/I$I 1. MuHMHO. HeHBIO pa6OT]':>I ABJIACTCA XapPaKTCPUCTHUKA KaUCCTBA
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MOJI3EMHBIX BOJ JKCIUTYaTHPYEeMOTO BOJOHOCHOTO TOPHU30HTA HACEICHHOTO
MyHKTa MO AaHHBIM OOBEKTHOTO M TOCYAapCTBEHHOTO MOHUTOPUHTA. A TaKXKe
pa3paboTka peKOMEHAAIM W MEpONpUSTUN 1O YIYYIICHUIO YCIOBHMA
AKCIUTyaTaIliy TIOJ3€MHBIX BOJI.

OO6nacte mMpUMEHEHHs JEXKHUT B cepe Henpomonb30BaHUs: A00bYA U
AKCIUTyaTaIus MoA3eMHBIX Bof. TakuMm oOpa3oM, MoTpeduTerneM MCCIeI0BaHus
MOTYT OBITh:

- HEIPOTIOIB30BATEIH - FOPUANUECKHUE JIUIA BEIYIIHUE CBOIO JEATEIHLHOCTh
B cdepe »OKCIUlyaTallud TOA3EMHBIX BOJ B IEIAX HEIPOIMOIb30BaHUS,
BOJIOCHA0KCHUS;

- 00CITy>)KMBAIOIINE OPTaHU3AIUY;

- pusnyeckue nuIa — rpakiaHe.

CerMeHTHMpOBaHME PBIHKA — pa3felieHHE IMOKymnarejaeld Ha OAHOPOIHBIE
TPyMIbL, A KaKI0W U3 KOTOPBIX MOXKET MOTPeOOBAThCS OMpe/eiIeHHas yCiayra
win ToBap. CerMeHTHpPOBAaHUE PBHIHKA YCIYT MO TEOIKOJIOTHYECKOW OIICHKU
OOBEKTOB BOJOCHAOKEHHSI OCYIIECTBISICTCS TIO CIEAYIONINM KPUTEPHUSM: BH]I

3dKa34nKa W BHI YCIYI'H. PGSYJ'IBTaTBI CCTMCHTHUPOBAHUA TIPCACTABIICHBI B

Tabmure 4.
Tabmuma 4 - KapTa CCIMCHTHUPOBAHUA  PbIHKA  YCIYyT 1o
T'COIKOJIOTHYECKOI OllEHKE 00BEKTOB BOAOCHAOKCHUS.
Yeayra (poaykr)
Pexomenpanmu no
[IpornosupoBanue o
Pemenne YIIY4ILIEHHUIO YCIOBUH
N3MEHEHNUs KauecTBa
CTAllMOHAPHBIX 3a/1a4 9KCIUTyaTalluH
MO/I3EMHBIX BOJ
IO/I3EMHBIX BOJI
Henpomnons3oBarenu
E duznyeckue Juna
<o}
% O6CTyKUBAIOIIIE
™ OpraHu3anuu

U3 Ta6J]I/II_IBI BUJHO, YTO OCHOBHBIM CCIMCHTOM pPbIHKa ABJIACTCA
IMPOTrHO3UPOBAHNUC M3MCHCHHA Ka4YCCTBA IIOA3CMHBLIX BOJ W PCKOMCHIAIMWU II0
YIIYUHIICHHUIO YCJIOBI/Iﬁ OKCILTyaTau € LCJIbI0 PCIICHUS ITOCTABJIICHHLIX 3aiad

Pa3JIMYHOTO CIEKTPA.
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6.1.2 AHan3 KOHKYPEHTHBIX TEXHUYECKUX PELICHHUI C MO3ULIUU

pecypcod3PphEeKTUBHOCTH B pecypcocOepekeHuUs

JleTanbHblli aHANU3 KOHKYPUPYIOHNIUX Pa3padOTOK, CYIIECTBYIOIIUX Ha
PBIHKE, HEOOXOIUMO TTPOBOANTH CUCTEMATHYECKH, TTOCKOIBKY PHIHKH MTPEOBIBAIOT
B IIOCTOSIHHOM JIBUKEHUU. AHAJIN3 KOHKYPEHTHBIX TEXHUYECKUX PEIICHHH C
MO3UIHH pecypcodh(PEKTUBHOCTH U pecypcocOepekeHrs MO3BOISET MPOBECTH
OIICHKY CPaBHUTEILHON 3(P(HEKTUBHOCTH HAyYHOU Pa3paOOTKU M ObUT MIPOBEACH
C TIOMOIIIBIO OIICHOYHOM KapThl, IPUBEACHHON B TabIuIIe 5.

JlaHHO€ HCClIeIOBaHHE MPOBOAUTCA C IOMOUIBIO IIPOrPaMMHOIO
obecnieueHnss ArcGIS, omHako 3TO HE EIUHCTBEHHBIM IIAKET IIPOTpaMM,
MO3BOJISIIOIINI  peau30BaTh TMOCTABICHHbIE 1edd H  3anadd. OCHOBHBIM
KOHKYPEHTOM B YacTH MOZEIUPOBAHUS PACHPOCTPAHEHUS 3arpsA3HSIONINX
anemeHnToB siBsiercss [10 MODFLOW (konkypenT-anasor 1).

IO ArcGIS otnuuaercs ot konHkypeHTHoro 110 MODFLOW o6omnee
pazHooOpa3HbIM HMHTep(deiicoM TporpaMmbl W PSAIOM pEIIaeMbIX 3aaad
OTHOCHUTEJIBHO KapTorpaduu, MOAETUPOBAHMS U YNpaBiIeHHUs NaHHbIMU. boiee
OPOABUHYTBIM CpPEACTBOM [UJISl CO3JaHMSI KOHIENTYaJIbHbIX W YHCIECHHBIX
TUApOJUHAMUYECKUX Mogaenei, onHako siBisiercss MODFLOW. Ho takxke »3To
YBEIUYMBACT U CaMy CJIOKHOCTBH MPOTPAMMHOI0 OOecreueHus Uil 0O0ydeHUs
paboTHI HA HEM.

Kpurtepun ouenku pecypcoddPekTuBHOCTH U pecypcocOepexeHus,
npuBefeHHbIe B Ta0a. 1.2. OHu nmonOupanuch, UCXOMs U3 BHIOPAHHBIX 0OBEKTOB
CpaBHEHMsSI C YYETOM HX TEXHMUYECKUX U HKOHOMHUYECKHUX OCOOCHHOCTEH
pa3paboTku, co3laHusg M JKcIryatauud. OCHOBHBIMU KPUTEPUSIMHU  OICHKU
MaTepuanaoB OyayT SIBISATBCA: YHOOCTBO B OJKCIUTyaTalluM, 3arpaThl Ha
MIPOU3BOICTBO, TPOCTOTA U CKOPOCTH MOJIYUEHHUS pe3ylIbTaToB (Tabnuia 5).

[To3umust  KaxaoW MporpaMMbl  OIICHUBAETCS IO  IOKa3aTessM
AKCIIEPTHBIM MYyTEM IO MATHOAUTHHOM miKae, e 1 —Haubosnee cnabast mo3uLus,

a 5 — naubonee cuibHad. Bec nokaszareneil B cymMMe JOKHBI COCTABIATS 1.
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Tabmuma 5

TEXHUYCCKHUX pelieHnu (pa3paboTok)

— OueHouHast KapTa il CpPaBHEHUS KOHKYPEHTHBIX

Kputepuu onenku Bec bannbt KonkypenTtHo-
KpUTEpHs CIIOCOOHOCTh
by bxi K1 K1
1 2 3 4 5 6
TexHu4ecKnue KPpUTEPHH OIICHKH pecypcoddheKTUBHOCTH
Y 100cTBO B SKCILTyaTaIliu 0,2 5 5 1 1
HanexxHocThb 0,15 5 4 0,75 0,6
be3onacHOCTH 0,15 5 4 0,75 0,6
[IpocroTa sKkcruTyaTauu 0,2 4 2 0,8 0,4
DKOHOMHYECKHE KPUTEPUH OIIEHKH pecypcorhHEKTHUBHOCTH
KonkypeHTocnocoOHOCTh 0.1 5 5 0.5 0.5
MPOJTYKTA
[IpenmonaraeMblii Cpok 0.1 5 4 0.5 0.4
IKCILTyaTaIuu
Ilena pazpaboTku 0,1 5 3 0,5 0,3
Htoro 1 33 27 4,80 3,80

AHanyM3 KOHKYPEHTHBIX TEXHUYECKUX PEIICHUH ompeaensercs IIo
dopmyne: K = )Y B; - b;
rme K — KOHKypeHTHOCTOCOOHOCTh HAydyHOW pa3pabOTKH WM
KOHKYPEHTA,;
Bi—Bec mokazarens (B TOISX €AUHUIIBI);
b; — 6am i-ro moka3arens.
Takum obOpa3zom, KOHKYPEHTHOCITOCOOHOCTh ~ paccMaTpHBAEMBbIX
MPOJYKTOB COCTABJISCT:
K¢ = 1+0,75+0,75+0,8+0,5+0,5+0,5=4,80
Kkl = 1+0,6+0,6+0,4+0,5+0,4+0,3=3,8
AHanu3 TEXHUYECKUX PEIICHUH IMOKa3aj, YTO MPOrPaMMHBIA KOMILUICKC
ArcGIS obnamaer psIoM NPEeUMYIIECTB CPeAd KOHKYPEHTOB W IMOJIXOJIUT K

JAJIbHENIIEMY MCII0JIb30BAHUIO.

6.1.3 SWOT - apannz

SWOT — npencraBmsier coOOM KOMIUICKCHBIM aHAJIU3 HAy4YyHO-

HUCCIICAOBATCIIBCKOI'O IIPOCKTA, MPUMCHACTCA JIA HCCICOAOBAHUA BHEIIHEH U

BHYTPEHHEW Cpellbl IPOEKTa. AHAIN3 NPOBOAUTCA B 3 3Tara.
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Pesynbrarel nepBoro stanna SWOT-ananu3a npencrasieHsl B Tabmauie 6.

Tabnuna 6 — Marpuma SWOT-ananu3za

CujbHble CTOPOHbLI HAYYHO-

Cnabble CTOPOHBI HAYYHO-

HCCI1e10BaATeIbCKOI0 HCCI1e10BATeIbCKOI0 IPOEKTa

NMpoeKTa Cal.HeoOxonum TTONCK

Cl. Marepuan TOTOB /s | 3aMHTEPECOBAHHOTO JIMIIA B BUJIC

JalbHENIIEro MCIIONb30BaHUs | 3aKa3uuKa

HCCIIEI0BATEIbCKUX

UHCTUTYTOB,  AEATEIBHOCTD

KOTOPBIX CBsI3aHa c

HEJIPOIOIb30BaHUEM

C2. Ilonmuas napopmannonnas | Cn2. CHIKEHHE TOCTOBEPHOCTH

HaIOJHEHHOCTh Pe3yIabTaToB 3a cuer

KaprorpauuecKoro U | BEPOSITHOCTH BPEMEHHOT'O

TEKCTOBOI'0 MaTepuaa M3MEHEHHsI JaHHBIX

C3. Ucnonb3oBaHo HaaexHoe | Ciu3. Heobxonnmocts

MporpaMMHOE oOecTiedeHne MPUOOpPETeHNsT  MPOrPAMMHOTO
obecrieueHus

C4. VYmobmas wu pnocrymHas | Cn4. Heob6xomumocTth

romava nHQoOpMaIu

aKTyanu3anuu HH(OPMAIH CO
BpeMEHEM

HCIIONB3YEMOTO  ITPOTPAMMHOTO
obecrnieyeHus

V3. CHmKeHHe CTOUMOCTA B
CBSI3U C YCHJICHHEM
KOHKYPEHIIMHU B IIEPCIICKTHUBE

V4. VBennueHwe  HaJIOrOBOH
HAarpy3kM M  OTYUMUCIEHUU B
(hoH B

WH(POPMAITMOHHBIX YCITYT

Bo3moxHocTu: AKTHUBHOE BoBieuenne | [IpoBenenne MOHHTOPHHTA
Bl. [TlosBineHue cmpoca €O | HeIpOMoJab30BaTeIeH U | moTpeduTenei u aHaJu3
CTOPOHBI HEJPOTOIH30BATENEH U | 3aMHTEPECOBAHHBIX ~ JTUI] B | KOHKYPEHTHBIX  MPEIOKEHUH,
MIPOEKTHBIX MHCTUTYTOB MPOABIKEHUH TTPOEKTA MapKeTHHTOBAas TIOJTMTHKA,
MIPUBIICUEHHE JTOTTOTHUTENBHBIX
B2. Coxkparrenne CPOKOB p A
peCypcoB Ui aKTyalHu3aluu
MIPOEKTUPOBAHHS
nHpOpMAaITIH
B3. braronpusTHas cuTyamus Ha
PBIHKE CXOKMX MPEI0KEHUI
B4. 3amHTepecoBaHHOCTH B
JlalbHer1IeM pa3BUTUU u
AKTyaJIH3aIiH TeMbI
Yrpossr: Benenne ruOkoit 1enoBoi | Pa3merenne 4acTH
V1. BBeneHne JOMOTHUTENBHBIX | MOTUTAKA. CHIDKEHUE CPOKOB | MH(poOpMalmu B CBOOOTHBIN
TOCYIapCTBEHHBIX TPEOOBAHUM K | TIPEAOCTABICHHUS JIOCTYII 3aUHTEPECOBAHHBIM
onpeeIeHHbIM BHJaM | HeoOxomuMoi — mH(popMamuw, | TuraM. Hamaaka —ycToidnBoOi
JeSITeTbHOCTH pasBuTHe cepBuca | oOpaTHOI CBSI3U c
JIOTIOJTHUTEIBHBIX HEIPOIOIb30BATEIAMA "
V2. [lloBbllIeHWE CTOMMOCTH

MMPOCKTHBIMH MHCTUTYTaMU

[Tocne Toro xak chopmynupoBanbl ueTbipe obmactu SWOT nepexogum k

peajin3annun BTOPOTO STalla. BTOpOﬁ oTall COCTOUT B BBIABIICHUHN COOTBCTCTBUA

CHWIBHBIX M CJIAa0BIX CTOPOH HAYYHO-HUCCJICOAOBATCIIbCKOTO IIPOCKTAa BHCHIHUM
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YCIIOBUSIM OKPY>KAIOIIECH CpeIbl.

B pamkax gaHHOro »Tama HEOOXOINMMO MOCTPOUTH HHTEPAKTHBHYIO
MaTpuily npoekra. Ee ucrnonb3oBaHuEe MOMOTaeT pa3o0parbes C pa3TudHbIMU
KOMOWHAIMAMM  B3auMoOCBsizel oOmacteit  marpurel  SWOT.  Bo3MoxHO
WCIIOJIb30BAHUE HTOW MAaTpPUIlbl B KayeCTBE OJHOW W3 OCHOB IS OIICHKU
BapHaHTOB CTpaTernueckoro Beioopa. Kaxawrii gpakrop momevaeTcs MO0 3HAKOM
«+» (03HA4aeT CUIbHOE COOTBETCTBHE CHIJIBHBIX CTOPOH BO3MOXKHOCTSIM), JIMOO
3HAKOM «-» (4TO O3HaydaeT cjaaboe coOTBETCTBHE); «0» — €CIIU €CTh COMHEHHUS B
TOM, YTO TIOCTaBUTb «+» WIH «-». Pe3ynbraThl MOCTPOCHHS] MHTEPAKTHUBHOM
MaTpUIIbl IPOEKTa MPEACTABICH B Ta0uIe 7.

Tabnuua 7 — UHTepakTUBHAs MaTpUIla TPOEKTa

CusbHBIE CTOPOHBI POEKTA

BosmoxHocTH Cl C2 C3 C4

MpOeKTa Bl + + + +
B2 + + + +
B3 + + + +
B4 - - - 0

Yrpo3bl mpoekTa Y1 - - - -
Vv2 - - - -
V3 - + + +
V4 - + - -

Crnabpie CTOPOHBI TPOEKTa

Bosmoxxnoctu Cnl Cn2 Cn3 Cn4

MIpOEKTa B1 + - T i
B2 0 + + +
B3 + 0 + +
B4 - - + +

VYrpo3sl npoekTa 4! + 0 + +
v2 - - + +
V3 - + - +
V4 + 0 + +

[Ipu anamm3e [MaHHOW WHTEPAKTUBHOW TAaOJUIIBI MOXKHO BBISIBUTH
CJIEIyIOIIHe KOPPEISLHUIO MEXIY BO3MOKHOCTSIMH/yTPO3aMu u
CUJIbHBIMU/CIIA0BIMU CTOPOHAMM:;

- cuibHble cTOpoHbl M Bo3MoxkHOCTH: BICIC2C3C4; B2CIC2C3(C4;
B3C1C2C3C4.

- cmabeie ctopoHel U Bo3MmoxHocTu: Bl1CIC3C4; B2C2C3C4;
B3C1C3C4, B4C3C4.
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- CWJIbHBIE CTOPOHBI U yrpo3bl: Y3C2C3C4, YV4C2.
- cmabble cropoHbl u yrpo3el: YICIC3C4; VYV2C3C4; VY3C2(CA4,

Y4C1C3C4.

6.1.4 OrnieHKa rOTOBHOCTH MPOEKTA K KOMMEPIUAIHU3aIllUuN

Jlns ompeneneHuss CTaauM >KMU3HEHHOTO IMKJIa HAayYyHOW pa3pabOTKu

H€O6XOI[I/IMO OLOCHUTD CTCIICHL €€ T'OTOBHOCTHU K KOMMCPIHAJIN3all U BBISICHUTD

YpOBEHb COOCTBEHHBIX 3HAHUU I €€ MpoBeneHus (Wiu 3aBepiieHus ). OueHka

CTEIIEHU TOTOBHOCTH MPEJICTABICHA B TAOIHIIC 8.

OueHka TOTOBHOCTH HAy4YHOIO MPOEKTAa K KOMMEpUUAIM3alUud (WiIu

YPOBEHb UMEIOIINXCS 3HAHUN Y pa3paboTurKa) onpenensercs no hopmyrne:

EcyM = ZBI >

rae Beyw — cymMMapHOe KonuuecTBO 0ajuloB MO KaX10My HalpaBiIeHUIO;

b; — 6amn no i-mMy mokasarelnro.

Tabmma 8 —  OuneHka CTENeHW TOTOBHOCTHM  NPOEKTa K
KOMMCpIHaJIn3allnuu
Crenenb YpoBeHb
HanMeHOBAHIE popabOTaHHOCTH HMEIOLIXCA
HAy4YHOTO 3HAaHUH y
MIPOEKTA paszpaboTunka

Onpenenen UMEIOIINNCS Hay4YHO- 4 3
TEXHUYECKUHU 3a0¢e

OmnpeneneHsl NEPCIEKTUBHBIE HAMIPABICHUS 4 4
KOMMEpIUAIU3aIMK HayYHO-TEXHUYECKOTO 3ajielia

Onpenenensl  OTpacid U TEXHOJOTUH 4 5
(TOBapkl, YCIyru) AJisl NPEUI0KEHUs Ha PhIHKE

Ompenenena ToBapHas ¢GopmMa HaAy4IHO- 4 4
TEXHUYECKOTO 3aJIeJIa JIJIsl TPEJICTABICHUSI Ha PHIHOK

OmpeneneHsl aBTOPHl W OCYIIIECTBJICHA 3 3
OXpaHa uXx IMpaB

[Iposenena OIICHKA CTOUMOCTH 2 2
MHTEJJIEKTYaJIbHONH COOCTBEHHOCTH

[IpoBeneHbl MapKETHHIOBBIE MCCIIEIOBAHUS 2 2
PBIHKOB CObITa

Pazpaboran Ou3Hec-TIIaH 2 3
KOMMepIUaIU3alii HaydHO! pa3paboTKu

OnpeneneHsl MyTH MPOJABUKEHUS] HAYYHOMH 2 3
pa3pabOTKU HA PHIHOK

Pa3paborana cTparerus (dpopma) 2 2

peanuszanuu HaydHo! pa3paboTKu
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[IpopaboTanbl BOMPOCH MEXKAYHAPOIHOTO 1 1
COTPY/IHUYECTBA U BBIXOJa HA 3apyOEKHBII PBIHOK

[IpopaGoTanbl BOMPOCHl  HCIIOIH30BAHUS 1 1
yCIyT HHPPACTPYKTYPhl TOIAEPKKH, MOTYyYSHUS
JBTOT

[IpopabGoTanbl BOMpOCH (HUHAHCUPOBAHUS 2 2
KOMMEPITHAIN3aIllid HAy9HOU pa3pabOTKu

Nmeercs komanaa Jisi KOMMeEpIMATU3auu 2 2
Hay4YHOU pa3pabOTKu

[IpopaboTan MEXaHU3M peanu3anuu 2 3

Hay4YHOI'O IIPOCKTA

Uroro 6atos 37 42

B pe3ynprare MOKHO CAenarh BbIBOJ, YTO MEPCIEKTUBHOCTh Pa3padOTKu
HAy4YHOTO TPOEKTa U YPOBEHb UMEIOIINXCS 3HAHUH y pa3paboTurKa HaxOoAsITCs Ha

OJTHOM YPOBHE U UMEIOT CPEIHIOIO MEPCIEKTUBHOCTb.

6.1.5 Metonbl KOMMEPIMAIA3ALMU PE3YIIBTATOB HAYYHO-TEXHUYECKOTO

HCCIICA0BAHUA

B mannoit pabote naer pa3paboTka MPOEKTa Te0IKOJIOTHISCKUX YCIOBUN
UCTOYHHKOB BOJOCHAOKEHUSI IyTEM H3YYEHUS THAPOTCOJIOTHYECKUX U
THIPOTEOXUMUYECKUX YCIOBUN TEPPUTOPUM, KOHEUYHBIM TMPOAYKT Oyner
3aKJII0YATCsl B MHKEHEPHO-TUIPOTE€OJIOTUUECKOM PEIICHUI [JI1 HAaCEJIEHHOTrO
IyHKTA.

B kauecTBe Meroma KOMMeEpLMAIU3AIMK BBIOUPACTCS WHXKUHUPHUHI, B
CBA3U C TE€M, UTO JAHHBIA METOJ NpPEAINoJaracT MPeAOCTABICHUE HAa OCHOBE
JOTOBOpAa MHXKMHUPHUHTA OJHOW CTOPOHOW, UMEHYEMOM KOHCYIBTAHTOM, APYTrOu
CTOpOHE, HMMEHYEMOM 3aKa3uyMKOM, KOMIUIEKCA WJIM OTACIbHBIX BUIOB
WHXKEHEPHO-TEXHUYECKUX  YCIHVT, CBA3aHHBIX  C  IPOEKTUPOBAHUEM,
CTPOUTEIILCTBOM U BBOJAOM OOBEKTa B IKCIUTyaTaluio, C pa3pabOTKOM HOBBIX
TEXHOJIOTUYECKUX MPOIECCOB Ha npeAnpUsTUN 3aKa34yuKa,
YCOBEPIICHCTBOBAHUEM HUMEIOIIUXCS MTPOU3BOJACTBEHHBIX MPOILIECCOB BIIOTH 10

BHCIAPCHUA U3ACIINA B IIPOU3BOACTBO U OAKC cObITa IMPOAYKIIHNH.
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6.2 Muumumanus nmpoekTa

6.2.1 Llenu u 3a1aum UCCIeOBaHMS

I'pynma mpolieccoB MHUIMALKUKM COCTOUT W3 MPOIECCOB, KOTOpbIE

BBIIIOJIHAOTCA  OJIs1  OIIPCACIICHUA

HOBOTO TMPOEKTa WM HOBOM  (asbl

CyLIECTBYONIIET0. B paMKkax mporeccoB MHUIMALIMY OTIPEAECIISIOTCS N3HAYAIbHbBIC

eI U colepkaHue U (PUKCUPYIOTCS HW3HaYajbHble (DUHAHCOBBIE PECYPCHI.

Onpenensitorcss BHyTPEHHUE U BHEIIHHE 3aMHTEPECOBAHHBIE CTOPOHBI MPOEKTA,

KOTOpble OynyT B3aMMOJEMCTBOBATh, U BIWATH Ha OOIIMI pe3yabTar HAy4YHOTO

npoekra. /lanHast mHbOpMaIis 3aKpeIuIIeTcsl B YCTaBe MPOeKTa.

HNudopmartius o 3aMHTEpECOBaHHBIX CTOPOHAX MPOEKTA, KOTOPHIE aKTUBHO

YY4acTBYIOT B MPOEKT WJIM HWHTEPEChl KOTOPHIX MOTYT OBITH 3aTPOHYTHI B

pe3yibTare 3aBepIlIeHUs MPOEKTa, MPEACTaBICHBI B Ta0muiie 9.

Tabnuna 9 - 3anHTepEeCcOBaHHBIC CTOPOHBI MPOEKTA

3auHTEpPECOBaHHbIE CTOPOHBI
MIPOEKTa

Osku1aHusl 3aMHTEPECOBAHHBIX CTOPOH

HU TITY

VYnoBneTBOpeHHE  MOTpeOHOCTEH  CTpaHbl B
BBICOKOKBaJTM(HUIIMPOBAHHBIX CIIEIIMATHUCTOB

Pa3zpaboTunk mpoekTa (MarucTpaHr)

Pa3pabotka METOMKHU U3yYCHUS
TUAPOTEOJIOTHYECKUX YCIOBUNH OOBEKTa C LENbIO
MOJIyYEHUIO  PEKOMEHJAlMi 10  OpraHu3aluu
BOJIOCHA0XEHMsI HACEJIEHHOTO MMYHKTa

Henpononb3oBarens

Opranu3zanus BOJIOCHAOXKEHUS HACEJIEHHOTO
MTyHKTa

B Ta6J'II/ILIe 10 moxa3zaHBbI LCJIN IIPOCKTA U KPUTCPUHN JOCTUKCHHA ueﬂeﬁ.

Tabnuma 10 - Lenu u pe3ynbTarsl IpoeKTa

[lenn npoexra:

Ka4uyeCTBa MMOA3CEMHBIX BOJ II. MunnHo

OsxuaeMble pe3ynbTaThl IPOEKTa

Pesynprarsl 00paboTKu JTAHHBIX

yCIIOBUSM, KapTorpaduiecKkiue MaTepHabl

Kpurepun npuemku pesynsrara
IIPOEKTA:

UCCIIeIOBaHUS
[TocTpoeHue reonornyeckoi KapTel
[TocTpoeHue rugporeosIornyeckoi KapThbl

TpeboBanus Kk pe3ynbTary npoeKTa

TpeboBanue:

N3ydyeHune ruiporeosIorn4ecKux yCiaoBUM U OLIEHKa

TUAPOTrCOXNMHUYCCKUM n TUAPOTrCOJIOTNYCCKUM

[TocTpoenue nudposoit MOJEHN yJacTka

XUMHWYCCKOTO COCTaBa IOA3EMHBIX BO/]

[Tokazath 0COOEHHOCTHU (hopmupoBaHus

MO/I3€MHBIX BOJ] B TEUEHHUE TIEPHOJIa HAOIIONEHUN
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6.2.2

CrpykTypa paboT B paMKax HAy4YHOTO UCCIICIOBAHUS

OpraHu3aiioHHas CTpyKTypa mpoeKTa

JIaHHBIM NPOEKT NPEACTABIEH B BHUJAE NPOEKTHOW OpPraHU3alMOHHOMU

CTpyKTyphl. [IpoekTHas opraHu3alMoOHHasE CTPYKTypa MPOEKTa IMpeIcCTaBIeHa Ha

pucyHke 14.
TpegcrasnTens Pyxosomim &1 Mpeacrasuremt
2AEAIYMEA (KITHEHT) OpoexTa MOAPEAYHKA
|

«losanm» npoesTa,

O0emesHBANIRAR

KOOpmiHamso pabor

IO MPOEKTY
SIHCILTY-
| | | : I oy I aramis
JanseIcen || T30 [MpossT | Kowrpaxs | |I_ Peamizamis
Hem | Konxvpc (Topri) 1 3apepiuenue
i !

Pucynok 14 — IlpoekTHasi CTpyKTypa MpoeKTa

B Ta6nune 11 npeacrapieHa opraHu3alimoHHas CTPYKTypa MpoekTa (posib

KaX0r0 YYaCTHUKH, UX QYHKIUHU, TPYA03aTPaThI).

Tabmuma 11 — PaGouas rpynmna mpoekra

®UO, ocHOBHOE
Tpynozarpa
MecTO paboThI, Pouib B mpoekTe OyHKINHT
ThI, 4ac.
JOJDKHOCTh

JlyroBa Hayunsrit KoHcynbTHpOBaHUE MO BBIITOJTHEHUIO
Exkarepnna pykoBogutens | pasznenos BKP, koopaunanus
MartseeBHna, TIIY, NEATEIbHOCTH, ONIPEACIICHUE 3a/1a4, 600
Or', mpodeccop, KOHTPOJIb BBIIIOJHEHHUS.
J.T.-M.H.
ABopoBckad Mura | McnomHuTens AHanu3 nuTepaTypHbIX JAHHBIX, AHAJIA3
BiagumuposHa, 10 TIPOEKTY TUAPOr€OXUMUYECKHUX, {
TITY, UIIIIP, (MarucTpaHr) TUAPOT€0JOTUYECKUX U 600
MAarucTpaHT r€03KOJIOTUYECKUX YCIOBHM 1. MUHUHO

Hroro 2200

Jlnst peanuzanuu MpoeKTa HEOOXOAUMO JIBa HUCIIOIHUTENS — HAyIHBIH

PYKOBOAUTEND

YCTaHaBJINBACTCs

(HP) wu wmaructpant (M).

HUCIIOJITHUTCIIb.

[ImanupoBaHue

KOMILJICKCa

I[To xaxgomy Buay pabdot

pabor

OCYILECTBISETCS B CIEAYIOIIEM HOPSIKE: - ONpPENEICHUE CTPYKTYpbl padoT B
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paMKax Hay4YHOT'O UCCIIEIOBAaHUS;
- OMpeJieJICHUE YYaCTHUKOB KaXI0u paboThI;
- YCTaHOBJICHHE MPOOIKUTEIHLHOCTH PadoT;

- mocTpoeHue rpaduka MPoBeICHNUS HAYYHBIX UCCIIETOBAHUIA.
6.2.3 OrpanudeHus U JOMYIIECHHS TPOEKTa

OrpanuyeHus: IPOeKTa — 3TO BCe (PaKTOPhI, KOTOPHIE MOTYT MOCIYKHUThb
OTPaHUYECHHUEM CTETEeHH CBOOONBI yYAaCTHUKOB KOMAHIBI MPOEKTa, a TaKKe
«TPaHUIIBI TPOEKTAY - MAPAMETPHI MTPOEKTA WU €0 MPOIYKTa, KOTOphIE HE OyIyT
pearM30BaHHBIX B paMKaXx JIAHHOTO TMpoekTa (Tadiuima 12).

Tabmuua 12 — OrpanudeHus mpoexKTa

dakrop OrpanuyeHust
brompker nmpoekra 658 627,20 pyonei
Wcrounuk GpuraHCMpOBaHUS HUTITY
Cpoku npoekTa 15.02.2022-31.05.2022
JlaTa yTBep KIeHHUS TIJIaHa YIPABJICHUS TPOCKTOM 15.02.2022
JlaTa 3aBepiieHust TpoeKTa 31.05.2022

6.3 I[lnanupoBaHue ynpaBlieHUs HAYYHO-TEXHUYECKUM MPOEKTOM

['pynma  mpoueccoB  IUIAHUPOBAaHUS ~ COCTOMT M3 IIPOILIECCOB,
OCYILECTBISIEMBIX JJIsl ONpeAeNeHUus] OOIIEero cojep:kaHusi padoT, yTOUHEHUS
nened M pa3pabOTKM  IOCIENOBAaT€IbHOCTH JCHCTBHM, TpeOyeMbIX s
JOCTHXKEHHUS TAHHBIX LEeJIeH.

[lnan ynpaBiaeHHs Hay4yHbIM IPOEKTOM JIOJDKEH BKJIOYaTh B ceOs

CICAYIOIINC 3JICMCHTBI:

. Huepapxudeckasi CTpyKTypa paboT pOeKTa;
. KOHTPOJIbHBIE COOBITUS TPOEKTA;
. IUIaH IPOEKTa;
. OIOKET HAy4YHOT'O UCCIIEJOBAHMUS.
6.3.1 Hepapxudeckas cTpykTypa padoT mpoekra

Uepapxuueckas ctpykrypa pador (MCP) — neranuzanusi yKpyrnHEHHOU

CTpYKTYyphbl pabot. B mpouecce coznanus UCP crpykrypupyercs u onpenensercs
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colepkaHue Bcero Tmpoekta. Ha pucynke 15 mpexacraBien  mabioH

HEePAPXUYECKON CTPYKTYPHI.

lWarkcrepckan
AMCcepTauMA
BriopTemsl Bribop Moneesie AHanmz
Hanpaen eHwA HanpasieHxA WMCCN 2A0 BEaHKA MoAYY eHHBIX
WCon a0 BaHMA O3HHBIX
WayuenHme MoAroTOEHA K | CbpaboTka
CocTaEneHMeE gpnﬁnemmm noAeebIm PeyIeTaToOE
noabop AMTERaTYpPEI
TEXHKWYECKOTD ARop PaTYR M eO0EaHMA M
saAanmA QpopmaeHne
—t COCTAENEHME MNpoeengHHe [ noAcHWMTEABHOH
nﬂaHapaﬁnTm noneeblx SAMMCKK
MCCn eanEaHMA

Pucynok 15 — Uepapxudeckasi CTpyKTypa 0 MaruCTepCKou auccepTaiuu
6.3.2 ITnan npoexra

Juarpamma ['aHTa — TOPU30HTANIBHBIN JIGHTOUHBIN TpaduK, HA KOTOPOM
paboThl MO TeME MPEACTABIAIOTCS TMPOTSKEHHBIMU BO BPEMEHHM OTpPE3KaMH,
XapaKTepU3YIOUIUMUCS JIaTaM1 Hadasia 1 OKOHYaHUS BBITTOJIHEHMSI JAHHBIX PaOoT.

Ha ocHoBe mpenpinymiet TaOmuIbl  COCTaBIAETCS — AUarpamma
(pucyHok 16), B OCHOBY KOTOPOM JIOXKATCsI ATAIbl MPOBEICHUS UCCICAOBAHUS U

JIIUTCIIBHOCTD pa60T B KAJICHAAPHBIX OHAX.

T TlpomomxUTeNsHOCTS BBITONHEHNT paboT
Bug pabots! Hcnonuutenu ? it
P S e deepans MADT arpens _ Mait
2 3 1 2 3 1 2 3 1 2 3
 |MarucTpant 1 HayuHBI
Cocraenenne u yreep:xaeHue temsl BKP P e 1
PYKOBOIMTENE
MarucTpaHT 1 Hay4HBI
AHanH3 aKTyalbHOCTH TeMBI P S 2
PYKOEOAMTENb
MarucTpaHT ¥ Hav4qHBIH
TTocTanoeka 3anay 3
PYKOEOOUTENE
MarncTpaHT 1 Hay4HBII
Onpenenenne cpokoe Harcanua BKP 22 = 4
PYKOBOOMTENE
AHaTH3 MCXOOHBIX MATePHATOE 110
P Maructpant 15
TeMaTHKe Hay4yHOro HCCIelo0BaHna
Harmcanme obmeit wacti BKP Maructpant 25
Ocuoenas gacts BKP Maructpant 30
MarucTpanT 1 HayuHBIIT
AnHaniz MoNyYeHHBIX PesviIETaToE IR i 12
PYKOEOIMTENB
VieepxaeHue pesybTaTOE M EBIEOARI 10 (MarucTpaHT U Hay4dHEIT 1
pabote PYKOEOOMTENE -

Pucynok 16 — Ilnarpamma I'anTa
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6.4 bBromkeT HAy4YHOTO MUCCIIEA0BaHUS

[Ipn muranupoBaHuu OFOMKETAa HAYYHOTO HCCICIOBAHUS JOJKHO OBITh
00€CIieuyeHO TOJIHOE M JOCTOBEPHOE OTPAKEHHE BCEX BHJIOB IUIAHUPYEMBIX

pPacxo10B, HEOOXOAMMBIX JJISI €TO BBHITOJIHCHHS.
6.4.1 MarepuanbHbIe 3aTpaThl

B mpomecce dopmupoBaHms OromKeTa, TUIAHUPYEMBIE — 3aTparhl
CTPYNIHUPOBAaHBI IO  CTAaThiIM. |pPaHCIOPTHO-3arOTOBUTENIBHBIC  PACXOIbI
cocTaBIArT 3-5%.

Tabnuna 13 — MarepuainbHbIe 3aTpaThl

Bun pa6or Ceipbe, marepuansl (3a BbiuetoMm | CrenuanbHoe 000pyI0BaHKE
BO3BPATHBIX OTXOJIOB) JUISL HAYYHBIX paboT

O6paboTka  maHHbIX | [lepcoHaNBHBIN KOMIBIOTEP ITO ArcGIS

110 ArcGIS

IToaroroska otuera Kanuensapus -

Jlis  ydera 3arparT Ha MNpUOOpPETEHHWE BCEX BUIOB MarepHalioB,
KOMIUIEKTYIOUINX U3/1eTui 1 nosrypaOpuKaToB, IPOU3BOAUTCS PACUET CTOUMOCTH
MaTepUabHBIX 3aTpaT O ACHCTBYIOIIMM IPEHCKypaHTaM WIM JOTOBOPHBIM
nieHam. Pesynbrarsl npeactaBieHsl B Tadnuie 14.

Tabnuma 14 — Ceipbe, MaTepuasbl U KOMIUICKTYIOUTUE U3EIHS

HaumenoBanue Enununa KouuyecTBo ena 3a Cymma,
H3MepeHus eIMHuIy, pyo. pYo.
[TepcoHaNbHBII KOMIIBIOTED T 1 49000,00 | 49000,00
Acer Aspire 5
Bymara mis npunrepa (dopmart | popmar A4, nauka 1 250,00 250,00
A4, mayxa)
Kpacka  ans  mpuHTEpHBIX mT 1 1000,00 | 1000,00
KapTpupKen
Pyuka mapukoBas T 2 50,00 100,00
Kapangam ueprexsbrit mT 3 50,00 150,00
BriokHOT [1j1 3aMETOK LT 2 150,00 300,00
Bcero 3a marepuansr | 50800,00
TpancnopTHO-3aroTOBUTEIRHBIE pacxoasl (5%) | 2540,00
Hroro | 53340,00

Cneyuanvroe 0bopyodosanue 051 HAYYHbIX (IKCHEPUMEHMATbHBIX) pabom
Jlaee ommcaHbl Bce 3aTparhl, CBSI3aHHBIE C NPHOOpPETCHHEM

CIICHHUAJIBHOT'O 060py,Z[OBaHI/I$I, HCO6XOI[I/IMOFO JsL IMIPOBCACHUA pa60T 110
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KOHKPETHOM TeMe M 3aHEeCEeHBI B TaduIry 15.
Tabmuma 15 — Pacyer 3arpar mo crarbe «CnenodopyaoBaHue s

Hay4YHBIX paboT»

Nern/mt HaunmenoBanue Komn-Bo egunuIl Lena emuannsr | OOmas
000pyIOBaHHS 000pyIOBaHHS o0opyioBaHMs, | CTOUMOCTb
pyo. 000pyI0BaHMS,
pyo.

1 | IIporpamMmmHOe 1
obOecrieuenue ArcGIS 250 000,00 250 000,00
10.6.1

HUTOI'O 250 000,00

6.4.2 OcHoBHas 3apa0oTHas 11ara

B nHacrosimumii pasznen BKIOYaeTCs OCHOBHAS 3apa0O0THAs TIaTa HAyYHBIX
U WHXCHEPHO—TEXHUYECKHX PAOOTHUKOB, PabOUYMX MAKETHBIX MAaCTEPCKHUX U
OTIBITHBIX MPOU3BOACTB, HEMTOCPEACTBEHHO YYACTBYIOMIMX B BBIMOJIHEHUH PabOT
Mo JaHHOW Teme. BenmuunHa pacxojoB IO 3apaOOTHOM IUIaTe OMpeeseTCs
UCXOJsl M3 TPYIOEMKOCTH BBITIOJIHAEMBIX pabOT U JACUCTBYIOUIEH CHCTEMBbI
omiatel Tpyaa. B cocTtaB OCHOBHOW 3apaOOTHOM TMIIAaThl BKIIOYAETCS MPEMUs,
BhITUTAUMBaeMas exeMecsyHo u3 ¢oHAa 3apaboTHON TUIatel  (pa3mep
onpexaensercs [lonoxennem 06 orutare Tpyna). Pasnen BKiIO4aeT OCHOBHYIO
3apaboTHYI0 IUIaTy paOOTHUKOB, HEMOCPEICTBEHHO 3aHSATHIX BBIIOJHEHUEM
npoeKTa, (BKIIFOYask IPEMUH, JIOTUIAThI) U JTOTIOJTHUTCIIBHYIO 3apa00THYO ILIaTYy.

Can = 30CH + 3LI,OI'I,

rae 3oci— OCHOBHAsg 3apaboTHasi IJ1aTa, 3yn — JONOJHUTEIbHAsS
3apaboTHas maTa.

OcHoBHast 3apabotHass 1ata (3om) pYyKOBOAUTENS (IabopaHTa,
WH)KCHEPA) PaCCUMTHIBACTCS IO CIICAYIOIICH Gopmyiie:

3ocn = 3mn * Tpas, T11€ 30ci— OCHOBHAS 3apaboTHas 11aTa, pyo;

Tpas - TPOAOIKUTETBHOCTH PaOOT, BBHIMOIHAEMBIX HAYYHO-TEXHUYECKUM
COTPYJIHUKOM, pald.JH;

3~ CPeIHEeTHEeBHAsI 3apaboTHas 11aTta padoTHUKa, pyd. CpeHeTHeBHAS

3apaboTHasl MJlaTa PacCUMUTHIBAETCS MO GopMmyIie:
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3 = 3y*M
H — ’
pi F,a

I'me 3y - MecsuyHBIM MOKHOCTHOM OKIaa paboTHUKa, pyo.; M —
KOJIMYECTBO MeECSIeB paboThl 6e3 OTIycKa B T€UCHHE roja: MpU OTIyCKe B 48
pa6.aaeit M=10,4 mecsia, 6—1HEBHAS HEICIS,

F, - nedicTtBuTenbHBIM TromoBoM (oHI pabodero BpeMEHH HAYIHO—
TEXHUYECKOTro IIepcoHaa, pad.IH.

Tabmmma 16 — bananc pabodero BpeMeHH

ITokazaTenu pabodero BpeMeHH! PykoBoauTenn Nuxenep
Kanengapnoe uncio axei 365 365
KomnuecTBo HEpabounx qHEH 57 57

— BBIXOJIHBIE THU 14 14

— Mpa3IHUYHbIE THU

[ToTepu paGouero BpeMeHH

— OTITYCK 48 48

— HEBBIXObI 110 00JIE3HU

JlelicTBUTENBHBIN TOA0BOM GOH pabovyero BpeMeH! 251 251

MecsiaHbIN TOJDKHOCTHOM OKJIaJl pa0OOTHHKA:

3m = 36* (knpt+ka) *kp

rne 3s — 0a3oBblil okiag, pyod.; knyp — HMpeMHATbHBIA KOI()(PUIMEHT,
(ompenensiercs Ilonoxxenuem 06 orutare Tpyzna); kn — xkoadduiment mormiart u
Han0aBok (B HUM 1 Ha mpoMBINIIEHHBIX NPEANPUATHIX — 32 paciiupeHue chep
oOCITy)XMBaHHsI, 32 TPOPECCHOHATHFHOE MACTEPCTBO, 33 BPEIHBIC YCIIOBUS:
onpenensiercs [lonoxxennem o6 oruiare Tpyaa); kp — palloHHbIi K03 GULIMEHT,

paBubIit 1,3 (s Tomcka). Takum 06pa3om, OCHOBHAs 3apaO0THAs TuIaTa Jyis:

PyxoBoaurens:
38000+%10,4
3AH = T: 1574,502 py6
3oecu = 1574,502 * 44 = 69278,09 py6
Nnxenepa:
17000%10,4
3ILH = T: 704,3 py6

3oy = 704,3 * 120 = 84525,89 py6
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Tabnuna 17 — pacueT 0CHOBHOM 3apaOOTHOM TUTATHI

Ucnonuurenn | 36, pyd | knp | ki | kp F, 3u 3 Ty, 3oen, PYO.
pab.sH. pab.sH.
PykoBonurens | 29230,77 | - - | 1,3 251 38000 | 1574,5 44 69278,09
WNuxenep 13076,92 | - - | 1,3 251 17000 | 704,3 120 84525,89
6.4.3 JlonomHUTEbHAS 3apa0O0THAS TUTaTa HAYYHOTO TIEpCOHAaIa

B nanHyro crarbio BKJIIOYAETCS CyMMa BBIIUIAT, MPEAYyCMOTPEHHBIX
3aKOHOJATEIIbCTBOM O TPY/E, HAIPUMEp, OTUIaTa OUYEPEIHBIX U TOMOTHUTEIbHBIX
OTITYCKOB; OIJIaTa BPEMEHH, CBA3aHHOTO C BBIMOJIHEHHEM TOCYIapCTBEHHBIX U
OOIIECTBEHHBIX 0053aHHOCTEH; BHITIIATa BO3HATPAXKIACHUS 32 BBICIYTY JIET U T.II.
(B cpeanem — 12 % ot cyMMbl OCHOBHOM 3apaOOTHOM TIJ1aThI).

JlononauTenpHas 3apaboTHAs TU1aTa paccuyuThiBaeTcs ucxons u3z 10-15%
OT OCHOBHOM 3apa0OOTHOM TUIAThI, pA0OTHUKOB, HETIOCPEACTBEHHO YYaCTBYIOIINX
B BBITIOJTHEHUE TEMBbI:

- PykoBoauTens 69278,09 * 0,1 = 6927,81 py6.

- Umxenep: 84525,89 * 0,1 = 8452,58 py6.

B Tabnuue 18 npuBenena gopma pacyeta OCHOBHOW M JOTOTHUTEIHLHON
3apabOTHOM TUIATHI.

Tabmuma 18 — 3apabdoTtHas mara ucroaaureneir HTU, py6

3apaboTHas 1aTa PykoBoautens Nnxenep
OcHoBHas 3apriaTa 69278,09 84525,89
JlonomHUTENBHAS 3apIiiaTa 6927,81 8452,58
3apruiaTa UCIOJHUTEIIA 76205,90 92978,49
Nroro no pazaeny C3n 169184,39

6.4.4 OTuncneHus: Ha COUUAIBHBIE HYK/bI

Benuuuna otyucieHuii Bo BHEOOMKETHBIE (DOHIIBI OMPESseTCs] UCXOs
13 GOPMYIIBI:
3pnes = Kenes * (Bocn T 3,qon) s
riae Kewes — KOOPGUUIHUEHT OTYHCIEHWH Ha YIJIaTy BO BHEOIOI)KETHbHIE
dbouab! (MeHcuOHHBIN (HOH, GOHA 00s13aTETLHOTO MEAUITUHCKOTO CTPAXOBaHUS U
np.).
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Paznen BxirogaeT B ceOst OTYHCIICHUS BO BHEOIOKETHBIC (DOH/IBI.
Otuucnenus: Ha conuayibHbie HYXAbI 30 % mpuBencHsl B Tabnuie 19 u
coctaBmin 50755,32 py0.

Tabmuma 19 — OTunciieHuss BO BHEOOHKETHBIC (hOHIBI

HUcnonnuresanb OcHoBHasi 3apadoTHast JonmosinuTeIbHAS
miara, pyo. 3apa0oTHas miara, pyo.

PykoBoautens npoexTa 69 278,09 6 927,81

HNnxenep 84 525,89 8 452,58
Koaddumument oruncnenuii Bo o

BHEOIOKETHBIE (DOHIBI 30%
CymMa oTumcJIeHHH 50 755,32py06

6.4.5 Haxknagneie pacxoasl

B HakimanHble pacxXofpl BKIKOYAIOTCS 3arpaThl Ha YIPABICHUE H
XO3UCTBEHHOE  OOCIYy)XMBaHHE,  KOTOpblE  MOTYT  OBITh  OTHECEHBI
HEIOCPEACTBEHHO Ha KOHKPETHYIO TeMy. B pacueTax 3Ty pacxoibl HpUHUMAKOTCS
B pazmepe 70 — 90 % oT cymMMmBl OCHOBHOW 3apaOOTHOW TIIaThl HAYYHOTO
IepCoHalla JJAHHOM HAyYHO—TEXHUYECKOW OpraHu3zauuu. HakmajaHbie pacxombl
coctaBisatoT 80—-100 % oT cymMMBbl OCHOBHOW M JOMOJTHHUTEIBbHON 3apaOOTHOMU
miatbl, PaOOTHUKOB, HEMOCPEICTBEHHO YYacTBYIOIIMX B  BBITIOJHCHUHU
uccienoBanus. Pacuer HakJIaJHBIX PACXOA0B BEAETCS MO cieaytomieii popmyre:

Chan = 0,8 * 169 184,39= 135 347,5 py0.

Hakmannsie pacxonsl coctaBuiu 135 347,5 pyo.

6.4.6 dopmupoBaHue OIOIKETa 3aTpaT HayYHO- UCCIIE0BATEIBCKOTO

IPOEKTa

Paccuntannas BelMuYMHA 3aTpaT HAYYHO-MCCIIEIOBATENILCKONM padOThI
ABJISIETCS. OCHOBOM /1 (hOpMHUpOBaHUS OIO/KETa 3aTpaT MPOEKTa, KOTOPhIN Mpu
(GbopMHUPOBAHUM JIOTOBOPA C 3aKa3UMKOM 3alllMIIACTCSl HAyYHOU OopraHu3auuen B
KaueCTBE HWKHEro IIpejesia 3arpaT Ha pa3pabdoTKy HayYHO-TEXHUYECKOM

MPOIYKIMH.
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Tabnuia 20 — OOmue 3aTpaThl 1O CTAThsIM

3arpaThl MO CTaThsM, pYO.

Coipbe, CoenuansHoe OcHOBHaA U Haxnagueie | Otuuciaenus | toro

MaTepuabl | 000pyJIoBaHHE JOTIOJTHUTENh | PacX0JIbl Ha IUIAHOBAsI
JUISL HAYYHBIX Has coluanbpHble | cede-
(aKCTIepUMEH- 3apaboTHas HYKJIbI CTOUMOCTD
TaTbHBIX) paboT | maaTa

53 340,00 250 000,00 169 184,00 135 347,50 | 50 755,3 658 627,20

74 676,00 350 000,00 236 858,10 189 486,50 | 71 057,45 922 078,1
6.4.7 [Inan ynpaBneHuss KOMMYHUKAIUSIMUA MPOEKTA

[Inan ympaBiaeHUS KOMMYHHMKAIIUSIMHU OTpaKaroluid TpeOoBaHUS K

KOMMYHHUKAIIMSIM CO CTOPOHBI YYaCTHUKOB IMPOEKTA MpeicTaBieH B Tabnuie 21.

Tabnuna 21 — [Inan ynpaBieHUs: KOMMYHUKAITUSIMHA

Ne | Kakas unpopmanus | Kro nepenaer | Komy Koraa nepenaer

n/m | nepenaercs uH(pOpMaLINIO nepeaaeTcs nHpopMaInio

nHpopManus

1 Craryc npoekra PykoBoauTens [IpencraButento | ExxexBapTaibHO

MPOEKTa 3aKa3z4yuKa (mepBas gexana
KBapTaJia)

2 Nudopmanmst o TekymeMm | YYaCTHUKH Hcnonaurento ExxenenenbHo
COCTOSIHMM MPOEKTA IIPOEKTa IIPOEKTa (nsTHUIIA)

3 ExenenenpHplii  otuer U | McnosHuUTEID PykoBoautento He mo3xe ngua
uHpopmanus 0 | mpoekTa MIPOEKTa KOHTPOJIBHOTO
MIPOBEJICHHBIX BHELITATHBIX COOBITHS o
paboTax IJIaHy

MTPOM3BOJICTBA

6.4.8

Peectp puckoB mpoexra

I/I}IGHTI/I(l)I/IHI/IpOBaHHBIG PUCKHU IMPOCKTAa BKIIHOYAKOT B ce0s1 BO3MOJKHEBIE

HCOIIPCACIICHHBIC CO6BITI/I$I, KOTOPBIC MOI'YT BO3HHKHYTbH B IIPOCKTC W BbI3BATH

s dexTb

IOCIICACTBUA, coOOM HeXXenaTeJIbHbIE

(Tabnuia 22).

KOTOpPBIC TIIOBJICKYT 3a
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Tabnuma 22— Peectp puckoB

Beposar
IToTenmman P Bus
HOCTh Ypose
BHOE HHE CriocoOb1 VYcnoBus
No Puck o HACTyI Hb
BO3/IEIiCTBU pHUCcKa CMSTYECHUS HACTYIUICHUS
. JICHUSA (1-5) pHuCcKa
(1-5)
Brixon 3 o
YemoBeueckuit
CTpOst CoOironars
3aiepxka B (bakTop, U3HOC
HUCCIIEI0BA- cpenH MpaBuiIa
1 BBIIIOJIHEHU 2 3 L 3aMEHSIEMBIX
TEJILCKOTO 15071 IKCIUTyaTaI| N
U IUIaHa yacrei,
obopynoBa- u mpubopa .
s 3aBOJICKOM Opak

6.5 Omnpenenenue pecypcHoi (pecypcocbeperaroiieii), GHHAHCOBOM,

OIOIKETHOM, COIMATLHON U SKOHOMHYECKOH 3 (HEKTUBHOCTH

6.5.1 Orenka a0bcomoTHON A(PHEKTHBHOCTH UCCIICTIOBAHUS

B ocHOBe mnpoekTHOro moaxoga K HWHBECTUIIMOHHOW JI€ATETbHOCTH
MPENNPUSATHUS JICKUT MPUHITUT TEHEKHBIX TTOTOKOB. OCOOEHHOCTBIO SBISIETCS €T0
IIPOTHO3HBIA M JOJATOCPOUYHBIA XapaKTep, MOITOMY B MPUMEHSEMOM IOIXO/E K
aHaJIM3y YYUTHIBAIOTCS (PakTop BpeMeHu U Qaktop pucka. s oneHku odiiein
HKOHOMUYECKOW A(P(PEKTUBHOCTH  HMCHOIB3YIOTCA  CIEAYIOLUIME OCHOBHbBIC
MOKa3aTelln:

*  yucras Tekymas crouMmocts (NPV);

. uHaekc noxonuoctu (PI);

. BHYTpeHHsIsI cTaBka joxonHocTH (IRR);

*  cpok okynaemoctu (DPP).

6.5.2 Yucras Texymas croumocTsb (NPV)

UYucras tekymas crouMoctb (NPV) — 310 mokasarenb SKOHOMHYECKOM
3 PEKTUBHOCTH MHBECTUIIMOHHOTO MPOEKTA, KOTOPHIA PACCUUTHIBACTCS MYyTEM
JTUCKOHTUPOBaHUS (MPUBEICHUSI K TEKYyIIed CTOMMOCTH, T.€. Ha MOMEHT
WHBECTHUPOBAHUS) OXHUJIAEMBIX JCHEXKHBIX IMOTOKOB (KaK JOXOJOB, TaK U
pPacxoioB).

Pacuér NPV ocymectsisieTcs o cieayroliei hopmyse:
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NPV = Z(

Anon t
1+t

0

rne, YJIlon « — YMCTBIE HNEHEXKHBIE MOCTYIUICHUS OT ONEPaALMOHHOMN

ACATCIIBHOCTH,

MHBECTUPYEMBIX CPEJICTB).

[o— pa3oBble MHBECTULIMH, OCYLIECTBISIEMbIE B HYJIEBOM T'O11Y;

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

N — TOPU30HT pacyera;

I —

CTaBKa JIMCKOHTUPOBaHUS (KEIaeMblil YpPOBEHb JOXOAHOCTHU

Pacuér NPV mno3BoisieT cyauTh O 11€71ec000pa3HOCTH MHBECTUPOBAHUS

neHexHbIx cpenactB. Ecniu NPV>0, To npoekrt okaszbiBaeTcs 3 EeKTUBHBIM.

Pacuer ymncToil Texymied cToMMocTH TpencTaBieH B Tabmwuie 23. Ilpu

acyeTe peHTa0eIbHOCTh IIpoekTa cocTasisia 10 %, Hopma amoprusanun- 10 %.
5

Tabnuma 23 — Pacder ynucTOM TEKyIIEH CTOMMOCTH TI0 MPOSKTY B IIEJIOM

Ne HaumeHoBaHMe [lar pacuera

- rnokasaresnen 0 1 2 3 4

1 Bripyuka ot 0 724489.9 724489,9 724489,9 724489,9

peanu3anuu,pyo.
2 | Froro mpurox, pyo. 0 7244800 | 7244899 | 724489,9 | 7244899
3 HNuBecTulIMOHHbBIE 658627.2 0 0 0 0
W3ICPIKKH, PYO.
4 OmneparnoHHbBIE 0 230519,5 230519,5 230519,5 230519,5
3aTpatel, pyo.
5 Hanorooo6araemast 0 493970 4 493970,4 493970,4 493970,4
MIPUOBLITE, PYO.

6 |  Hamoru 20 %, py6. 0 98794 | 98794 98794 98794

7 1Toro oTToK, pyo. -658627,2 | 329313,6 |[329313.6 3293136 | 329313.6
8 | Uncras npu6suIb, pyo. 0 395176,33 | 395176,33 | 395176,33 | 395176,33
9 YUucThIi JCHEKHBIN 658627.2 461072.9 461072,9 461072,9 461072,9

norok (YAID), py6.
10 Kooppuumenr 1 0,909 0,826 0,751 0,683
muckonTupoBanus (KJ1)
YucTbrit
11| UCKONTHPOBAMNBIL | 6586775 | 4191153 | 3808462 | 3462657 | 3149128
JCHCKHBIN ITOTOK
(Y40, py6.
12 > U, py6 1461140,02
13 HtoroNPV, py0. 802512,8
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Koaddunment quckoHTHpOBaHMS paccyuTaH 1o Gopmye:

RaRNCET

I'ne 1 -craBka nuckontupoBanus, 10%
t— mar pacyera.
Takum o0pa3zoMm, ymcTas TEKyIlas CTOMMOCTh IO TPOEKTY B IIEJIOM

cocrapysieT 802512,8 py6ieit, 4To mo3BoJsieT CyauTh 00 ero 3¢ (HEKTUBHOCTH.
6.5.3 Nunexc noxonnoctu (PI)

Nunexkc noxognoctu (PI) — mokazarens 3p¢eKTUBHOCTH WHBECTHUIINH,
MPENICTABISAIONINI COOOW OTHOIIEHUE NMCKOHTUPOBAHHBIX JTOXOJOB K pa3Mepy
MHBECTULIMOHHOIO KanuTana. JlaHHBIA [OKa3aTelb IO3BOJISIET ONPEAEIUTh
WHBECTUIIMOHHYIO 3(P(GEeKTUBHOCTh BIOXKEHUH B JaHHBIM TPOekT. HHaekc

JIOXOTHOCTH PACCUUTHIBAECTCS 1O popmyrie:

n
Y/,
Pl=)Y ——~ /]
t_1(1+i)t/ 0

rae YJII1 — yucTeiil JeHEKHBIN MOTOK, MITH.PYO. ;

o — HaYaTBHBIN MHBECTUITMOHHBIN KaluTaJI, MJIH.PYO.

Takum 06p2130M Pl IJIA JTaHHOTO ITPOCKTA COCTABJIACT:

_ 1461140,02 -
~ 658627,21

Tak kax PI=2,2>1, cienoBatesibHO, MPOEKT 3P (HEKTUBEH.

6.5.4 Buytpennss craBka goxognoctu (IRR)

3HaueHue CTaBKH, pu KoTopoiiNPV oOpatiaercs B Hyjb, HOCUT Ha3BaHUE
«BHYTpeHHeN craBku jgoxogHoctu» uinum IRR. ®dopmanbHoe omnpenenenue
«BHYTPEHHEH CTAaBKM JOXOAHOCTH» 3aK/II0YAacTCs B TOM, YTO 3TO Ta CTaBKa
OUCKOHTUPOBAHUs, MPU KOTOPOW CYMMBI JHCKOHTUPOBAHHBIX IIPUTOKOB
JEHEXKHBIX CPEJICTB PABHBI CyMME JUCKOHTUPOBaHHBIX OTTOKOB Wi NPV=0. I1o
pasHoctu Mexay IRR m cTaBkoM IMCKOHTMPOBAaHUSA | MOXKHO CyAWTh O 3arace

PKOHOMHMYECKOM TPOYHOCTH HHBECTHUIIMOHHOTO Tpoekta. Yem Ommxke IRR k
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CTaBKC ITHCKOHTHUPOBAHMA i, TeM OOJIbIIe PHUCK OT MHBCCTHUPOBAHUSA B I[aHHBIﬁ

MIPOEKT.

LI.»Zlnon t
~(1+ (1+ IRR)t Z (1+ IRR)t

Mexny uuctoil  Tekymei croumoctbto (NPV) u  craBkoii
JTUCKOHTUPOBaHMS (1) CYIIECTBYeT OOpaTHas 3aBHCHUMOCTb. JTa 3aBUCUMOCTH
npejcTaBicHa B Tabuie 24 u Ha pucyHke 17.

Tabnuna 24 - 3aBucumocts NPV 0T cTaBKM THMCKOHTHUPOBAHMUSI

v Pmeane[ 12 [ s [ e [
Yuctsie
1 JICHEKHBIE -658966 | 461073 | 461073 | 461073 | 461073
MTOTOKH, PyO

2 Koaddurnument quckonTupoBanms
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 10,51 0,364 0,26
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

3 JIMCKOHTUPOBAHHBIN IEHEKHBIHN MOTOK, MJTH. PYO.
0,1 -658627 491180 | 446331 | 405804 | 369060 | 1053748
0,2 -658627 450113 | 375004 | 312323 | 260450 | 739263
0,3 -658627 415531 | 319888 | 245860 | 189123 | 511775
0,4 -658627 385811 | 275579 | 196688 | 140491 | 339943
0,5 -658627 360415 | 239916 | 159404 | 106990 | 208097
0,6 -658627 337720 | 210737 | 131846 | 82674 | 104350
0,7 -658627 317727 | 181018 | 109691 | 60519 | 10328
0,8 -658627 300436 | 166969 | 92400 | 51333 | -47489
0,9 -658627 284225 | 149677 | 78891 | 41607 | -104226

1 -658627 270176 | 135088 | 67544 | 33502 | -152318
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CtaBKa AUCKOHTUPOBAHUA,%

Pucynoxk 17 — 3aBucumocts NPV 0T cTaBKM IUCKOHTUPOBAHUS
N3 Ttabmauiel u Tpaduka cleayeT, 4YTo 10 MEpe pocTa CTaBKU
JTUCKOHTHUPOBAHMUS YHUCTas TEKyllas CTOMMOCTb YMEHbBINAETCS, CTaHOBSCH
OTpHUIIATEIIbHOW. 3HAYCHHUE CTaBKH, IPU KoTopoit NPVoobpariaercs B Hy/ib, HOCUT
Ha3BaHUE «BHYTPEHHEW CTaBKM JOXOJAHOCTW» WU «BHYTPEHHEH HOPMBI
npuosUn». U3 rpaduka momyyaem, uro IRR cocrasnser 0,71.

3anac SKOHOMUYECKOM mpoyHOCTH IpoekTa: 71%-20%=51%.
6.5.5 JIMCKOHTUPOBAHHBIN CPOK OKYIIAEMOCTH

Kak ormeudanoce paHee, OIHUM M3 HEIOCTAaTKOB MOKa3aTess MPOCTOrO
CpOKa OKYNMAaeMOCTH SIBJIIETCS UTHOPUPOBAHHUE B MPOLIECCE €T0 pacuera pa3Hou
LIEHHOCTH JICHET BO BPEMEHHU.

DTOT HENOCTATOK YCTPAHSETCS IIYTEM ONPEAECIEHUS TUCKOHTUPOBAHHOTO
cpoka okynaeMocTH. To eCcTh 3TO BpeMsl, 32 KOTOPOE AEHEKHBIE CPENCTBA JOJIKHBI
COBEPILIUTH 000POT.

Haubonee mpuemieMbIM METOOM YCTAHOBJICHHUS JIUCKOHTHPOBAHHOTO
CpoKa OKYHMaeMOCTH SIBJISIETCSI pacdyeT KyMYJISTUBHOTO (HapacTaloIUM HUTOTOM)

JACHCXKHOI'O ITIOTOKA.
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Tabmuua 25 — JIMCKOHTUPOBAHHBIN CPOK OKYIIAa€MOCTH

Ne HaumenoBanue [ITar pacuera
~ | mokaszarens 0 1 2 3 4

JIMCKOHTHPOBAHHBIN

1 | YMCTBIN JEHEXKHBIA MOTOK | -658627,2 | 419115 380846 3462662 314913
(1=0,10), py6.

o |To oKe HApacTAOMUM | cegcr7 | 39512 | 141334 | 487600 | 802513
HUTOTOM, PYO.

3 | AWMCKOHTHPOBAHHEIH CPOK PP o =1+(239512/380846)=1,63 rona
OKYyIna€MOCTH

6.5.6 Ornenka cpaBHUTEIHHOM d(PPEKTUBHOCTH MCCIIETOBAHUS

Omnpenenenne 3GPEKTUBHOCTH TPOUCXOJUT HA OCHOBE pacyeTa
MHTErpajbHOro Tokazarens 3¢G(EeKTUBHOCTH Hay4dHOro wuccienoBanus. Ero
HAXOXKJICHUE CBA3aHO C OMPEACICHUEM JBYX CpPEIHEB3BEIICHHBIX BEITUYHH:
¢bunancoBoit ddexTuBHOCTH U pecypcodpdexTuBHOCTH. MHTETpanbHbIN
nokasaresib ((MHAHCOBOM d(PHEKTHBHOCTH HAYYHOTO MCCIICIOBAHUS TOTYyYarOT B
XO/le¢ OIICHKM OIOmKeTa 3aTpaT TpeX BapHAHTOB MCIOIHEHUS HAyYHOTO
uccienoanus (Tabmauna 26). J{is 3Toro HanOONIBIINI HHTETPAIBHBIHN IMOKa3aTeb
peanu3alii TEXHUYECKOW 3ajjaud TpuUHUMaeTcs 3a 0a3zy pacuera (Kak
3HaMEHArTeab), C KOTOPBIM COOTHOCHTCS (DUHAHCOBBIC 3HAUCHHUS IO BCEM
BapuaHTam ucnoiaHeHus. OnpeneneHue 3pPeKTUBHOCTH MPOUCXOAUT HA OCHOBE
pacuera MHTErpajibHOro nokasaresst 3QPEeKTUBHOCTH HAyYHOTO HCCIIEIOBAHUSA.
Ero HaxoxaeHHE CBSI3aHO C OIpPENEICHUEM JBYX CPEAHCB3BCIICHHBIX BEJIMYUH:
¢dbuHaHCOBOM 3P HEKTUBHOCTH U pecypcodd(PEKTUBHOCTH.

WNuTerpanbubiii  mokazarenb (UHAHCOBOM 3((PEKTUBHOCTH HAYyUYHOTO
UCCIICIOBAHUS TOYYalOT B XOJC OIICHKM OFOKEeTa 3arpar TPEeX BapHUaHTOB
WCIIOJTHEHUST HAYYHOTO HCccleqoBanus. IS 3TOro HaumOONbIINN WHTETPaTbHBIN
IIOKa3aTeJb Peaan3allii TEXHUICCKOM 3a/1aun TPHHUMAECTCs 3a 0a3y pacuera (Kak
3HAMEHATeIb), C KOTOPBIM COOTHOCHTCS (DMHAHCOBBIC 3HAUCHHUS IO BCEM
BapHAHTAM MCTIOJTHCHUS.

NuTterpanbHblil pUHAHCOBBIN TTOKA3aTENbh Pa3pabOTKH OMPEALISIETCS KaK:

Iucn.i _ pi

duEp T g

max
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HCIL1

rjae ~dmp — gHTETpalbHBIN (DMHAHCOBBIN TTOKA3aTelb Pa3pabOTKU;
®,; — CTOUMOCTD i-T0 BapuaHTa UCTIOITHEHUS;
@®max —  MakCUMalbHash ~ CTOMMOCTh  HWCIIOJIHEHHUS  HAY4YHO-

MCCIIEI0BATEIBCKOTO IPOEKTA (BT.4. aHAJIOTH).

e _ 658627,21 _ 071
¢uEp T 922078,1 ~
prent _ 922078,1 _ 00
PuHp T 922078,1 ~

[TomyueHHass BenWYMHA WHTErPAIBHOTO (PUHAHCOBOTO TMOKa3aTess
pa3pabOTKH OTpa)kaeT COOTBETCTBYIOIEE YHCICHHOE YyBEIMYCHUE OFOKETa
3arpaT pa3pabOTKM B pa3ax (3HaueHWe OOJbIIe  eAUHUIBI), JHOO
COOTBETCTBYIOIEE YHCIICHHOE YICIICBICHHUE CTOMMOCTH pa3paboOTKH B pa3ax
(3HaYeHUEe MEHbBIIE eAWHUILI, HO Ooubiie HYms). s maHHOTO TpoeKkTa W s
aHaJiora JJaHHBIM IToka3aTelib cocTaBmia 0,71 1 1 cOOTBETCTBEHHO.

CpaBHUTEIbHAS OIIEHKA XapaKTEPUCTUK BAPUAHTOB UCIIOJIHCHUS TIPOCKTA
npuBezeHa B Tabmuiie 26.

Tabnuna 26 — CpaBHUTENBbHAs OIIGHKAa XapaKTePUCTHUK BapHUAaHTOB

HNCIIOJIHCHUA ITPOCKTA

0BEKT UCCIIe0OBAHUS BecoBoii Texkymmii | AnHaJjor
k03¢ PuuueHT | mpoekT

Kpurtepun napamerpa
1. Crnocob¢cTByeT pocTy 0.15 5 4
IIPOU3BOIUTEILHOCTH TPYAA
2. Y1006CTBO B DKCILTyaTaIluu 0,30 5 3
3. DddexTuBHBIE, TPUMEHUMBIC B

0,05 5 4
pa3anyYHbIX cepax pe3ynbTaThbl
5. DHeprocbepexeHne 0,10 4 4
5. HanexxHocTts 0,25 5 4
6. MarepnaaoeMKOCTh 0,15 5 4
Hroro 1,00 29 23

B pesymprare pacdy€ToB MONYYMIUCH CICAYIONIHNE WHTETPaIbHBIC
nokazatesu pecypcodhPeKTUBHOCTH:

Itp = 0,75+1,5+0,25+0,4+1,25+0,75 = 4,90

L,y1= 0,60+0,9+0,2+0,4+1,00+0,6 = 3,70
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TII

VHTerpanbHelil okasarens dQpGEKTHBHOCTH NPOCKTA lgyy,

U aHajora
[gunp ~ OUpENENseTCs  HAa  OCHOBAHWM  MHTErPAlbHOIO  IOKA3aTels

pecypcoddPEeKTUBHOCTY W HMHTETpajbHOrO  (MHAHCOBOTO  IOKa3aTels.

PaccuuTtaem nnTerpanbHele mokaszarenu 3pPEeKTUBHOCTH BAPUAHTOB UCTIOTHEHUS

WCCJIC/IOBAHMS:
4,90
T —_ —
nmp = o771 6,90
p =370 570
WH = = ,
PHHP T 1,00
CpaBauTtenbHas 3pPEeKTUBHOCTD MPOCKTA:
6,90
Jep1 = 6,90
3,70
Aepz = 500 = 0,54

Pesynbrar BBIYHCICHUS CpPaBHUTEIBHOW S()(PEKTHBHOCTH MPOEKTa U
cpaBHUTEIbHAS 3G ()EKTUBHOCTH aHATIN3A MPEICTABICHBI B Tabuie 27.

Tabmmma 27— CpaBauTenbHAS Y)GEKTHBHOCTD Pa3padOTKH

Ne IMoka3arenu Texkymmuii | Anajnor
n/n NMPOEeKT
1 HNuTerpanbublii (brHaHCOBBII MoKa3arelib 0,70 1,00
pa3paboTKH
2 HNuTerpanbHblii IoKa3arellb 4,90 3,70
pecypcorhHEeKTUBHOCTH pa3pabOTKH
3 | UnTerpanbHblil nokaszatenb 3pPeKTUBHOCTH 6,90 3,70
4 | CpaBHuTenbHass  3(PQEKTUBHOCTh  BapUAHTOB 1 0,54
VCIIOJIHEHUS

6.6 BBbIBOJIBI 10O pazneny

B pesynbrare nccneqoBanus ObLTN ONPEACIICHBI 3aTpaThl HA MPOBEACHUE
uccleoBaHus, OHKET cocTapisaer 658627,2 pybinei. AHaNN3 TEXHUYECKUX U
DKOHOMHMUYECKUX KPUTEPHUEB TpeX paszHbIX BUAOB [0, B KOTOPBIX BO3MOXKHO
BeinonHenne Hacrtosimero HTUWM, mnokazan, uyro IIO ArcGIS o6magaer
MPEUMYIIIECTBOM [0 CPAaBHEHHIO C  KOHKYPEHTHBIMH  IPOTPAaMMHBIMU
npoaykramu. [Ipu orieHke cpaBHUTENBHON 3(PHEKTUBHOCTH OBLIO YCTAHOBJIEHO,
YTO C TIO3ULIMH PeCypcHOM 3 (PEKTUBHOCTU TEKYIIUN TPOCKT IMPEANOYTUTETbHEE

AaHaJIOI'OB.
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[IpoBens ananu3 mokasareneil 3pHEKTUBHOCTH WHBECTUIIUH, MOTYUHINA
gucTyto Tekymylo croumocth (NPV) —802512,8 py06. Takum o6pazom,
VHBECTULMOHHBIM  IIPOEKT  cuyuTaercs  BbITOAHBIM, NPV  gaBnsercs
nosioxkuTenbHol. Cpok okymaemoctu mnpoekra (PP) cocraBun 1,63 rona.
Buaytpennsisi craBka agoxogHoct (IRR) — 0,71, yto mo3BonsieT npu3HATh
MHBECTULUOHHBIA MPOEKT SKOHOMHYECKH ONpPaBAAHHBIM, TaK KaK BBIIOJHEHO
HepaBeHcTBO IRR>1. Mnanexc moxomuoctu (PI) — 2,2, yto Oomblie eIWHUILHI,

CJICA0BATCIIbHO, JaHHAs HHBCCTUIUSA ITPUCMJIICMA.
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7 COLUAJIBHASA OTBETCTBEHHOCTD
7.1 Bseneunue

[lenpto paboOTHI ABISETCS XapaKTEPUCTHUKA KadyecTBa MOJA3EMHBIX BOJ
AKCIUTYyaTUPYEMOTO BOJIOHOCHOTO TOPU30HTA 1. MUHUHO 1O TaHHBIM 00BEKTHOTO
U TOCYIapCTBEHHOTO MOHMTOPHMHTa. A Takke pa3padoTka pEeKOMEHAAMA U
MEPOTIPUSATUHN TIO YIYUIICHUIO YCIOBUHM IKCIUTYaTalluy MOA3EMHbBIX BOJ.

OOBeKT uccienoBaHUS — TOA3EMHBIE BOJABI BOAOHOCHOM OPJOBHKCKOM
30HBI, UCTIOJIB3YEMbIE JIJIs1 XO35IHCTBEHHO-TIUTHEBOTO BOJIOCHAOXKEHHUS 1. MUHUHO.
OO6macTh MpUMEHEHUs JTaHHOW pabOTHI JIGKUT B cepe KamepaapHOTO 3Tara
cOopa u 00pabOTKM MAHHBIX M THAPOTCOJOTHUECCKUX M THAPOTCOXUMHUUYECKUX
YCIIOBUSIX pallOHA UCCIICIOBAHUM.

HcxonmHbIMU  JaHHBIMM ~ JJI8  WCCIEAOBAHUSA  SIBISIIOTCS  JIaHHBIC
THIPOTEOJIOTUYECKUX, TE0IKOJIOTMYeCKUX padoT, a Takxke psjga paboT Mo
BEJCHUI0O MOHHUTOPUHTA TEOJIOTHYECKOW cpeabl Teppuropun. KamepanbHbie
paboThl 3aKIIOYAIOTCS B cOope W 00pabOTKe pe3ylnbTaToB HCCICIOBAHUNA U
pPEeaTu3yIoTCs C TIOMOIIBIO MIEPCOHATILHOTO KOMITBIOTEPA.

B nanHOM paszene BeIMyCKHON KBATM(UKAITMOHHON pabOThI HCCIIEIOBAHbI
MEPBI 110 3aIIUTE UCTIOTHUTENS KaMePaIbHBIX Pa0OT OT BO3MOYKHOTO HETaTHBHOTO
BO3JICUCTBHUSI CPEIbl, a TaKXKe BPEIHBIC M OMACHBIE (aKTOpbl Cpeibl. Taxke
pPaccMOTPEHBI BO3MOXHBIE UPE3BbIUAHBIC CUTYallMd M JCUCTBHUS, KOTOPHIC
UCIIOJTHUTENb JIOJKEH BBIMIOJIHUTHL B Cllydae BO3HUKHOBEHHUS YpE3BbIYAHHON
curyannn. OmacHbiME ¢akTtopamu mpu padore ¢ [IK sBistoTcss moxkapsl u
HIOpa)keHUE EKTPUUSCKUM TOKOM. B pazaene 00 skojorudeckoit 6e30macHOCTH
n 6e3omacHocTr B UC paccMOTpeHbI MpaBwiia MOBEICHUS MTPH BO3HUKHOBCHUH
YC wu ycroiuuBocTh (yHKIMOHUpOBaHUU 00bekTOB B YC. PaccMmorpena
IKOJIOTHYECKass 0e30MacHOCTh MOJ3EMHBIX BOJ, Kak OOBEKTa HCCIEIOBaHUS.
BoszeiicTBre cuctem BomoCcHaOKEHHsI MOTYT OKa3bIBaTh BIUSHUE Ha aTMOC hepy,
rugpocepy u nutocdepy. Upe3BblUallHbIE CHUTyalldd MOTYT OBITh Kak
MIPUPOJIHBIC, TaK U TEXHOTeHHbIC. Hanbosee THMHYHBIC Ype3BbIYaitHBIC CUTYAIIUN
MIPH SKCIUTYaTalluy OA3EMHBIX BOJ] — 9TO UX 3arpsi3HEHUE.
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7.2 TlpaBoBBIC M OpraHU3AIMOHHBIC BOMIPOCHI 00ecreueHns 6€301macHOCTH

Kamepanbubie paOoTbl mpoBOmsSTCS B O(QUCE TPU  HCIOIB30BAHUH
MEPCOHAILHOTO KoMIbIoTepa. Pabora B orice OTHOCHUTCSI KO BTOPOM KaTeropuu
TSHKECTH TpyZa — pabOThl BBIMOIHSIOTCS TIPU ONTUMAIIbHBIX YCIOBUSX BHEITHEH
MIPOM3BOACTBEHHONW CpeAbl W TIPU ONTHUMAJIbHOMW BelWYuHE (HU3NISCKOH,
YMCTBEHHOU M HEPBHO-3MOIMOHAIBHONU HArpy3ku. OCHOBHBIMU HOPMATUBHBIMU
JOKYMEHTaMH, PErIaMeHTHpYIOIe padoTy npu ucnonb3oBanuu [1K sBusroTcs
Tpynosoit Koaexc Poccuiickoii @enepanuu [25], CII12.2.3670-20 «CanutapHo-
AMUJEMHUOJIOTHYECKHUE TPEOOBaHUS K YCIOBUAM Tpyraa» [26], denepanbHbIM
3akoH  Ne 52-®3  «O  caHUTapHO-AIUAEMHUOIOTUYECKOM  OJIaronoydun
HaceneHus» [27].

Cornacno craree 212 TpymoBoro koaekca Poccuiickoit d@enepanuu
paboTromarenb UMeeT PsijT 00s13aTeILCTB MO0 00eCIIeUeHUIO 0€30TIaCHBIX YCIIOBHH U
OXpaHbl Tpyda: oOecrieueHHe OE30MACHOCTH PAOOTHUKOB TPH IKCIUTyaTalluu
000pyI0oBaHUS; CO3aHNe U (PYHKIIMOHUPOBAHUE CUCTEMBI YIPABICHUS OXPaHON
TpyZa; COOTBETCTBUE TPEOOBAHUSM OXpaHbl TPyAa; PEKUM Tpyda U OTIbIXa
pabOTHUKOB; MHCTPYKTAX IO OXpaHE TPyHa, CTAKUPOBKH HA paboyeM MecTe;
IPOBEJICHUE MEIUIMHCKUX OCMOTPOB. [IpUMEHHUTENHHO K YCIOBUSAM JaHHOTO
POEKTA, PEKUM PabodYero BPEMEHH MpelyCMaTpUBaeT MATUIHEBHYIO pabovyro
HeAeno ¢ aByMs BbIXOAHBIMH JHsIMHU (cT. 100 TK P®). Cepxypounas pabora
OIJTaYMBAETCs 3a TEepBbIE JIBa Yaca paboThl B MOJIYTOPHOM pa3Mmepe, 3a
nocjenyrIue 4ackl B aBoiHOM pasmepe (cT. 152 TK PI). PaGora B BeIXOmHOM
WIK HepabouMil Mpa3qHUYHBINA JIEHb OIJIAYMBAETCS B IBOMHOM pasmepe (cT. 153
TK P®). O6paboTka nepcoHaabHbIX JAHHBIX OCYIIECTBISACTCS UCKIIOYUTEIHHO B
HEeJAX copecTBUs paboTHUKA B TpynoycTporictse (cT. 86 TK P®D). PaGoTtomarens
o0s3aH  00ecCneYnuTh  TOMEIIEHHWE C  HUCIPaBHBIM  TEXHOJOTHYECKHM
o0opynoBaHUEM JIsl BBITIOJIHEHUST HOpM BbIpaboTku (cT. 163 TK P®D). Brimiara
3apabOTHOM MIIaThl MPOU3BOAUTCS B ICHE)KHOU (hopme B Bastore PO (pydmsix).

YcraHoBiieHbl TpeOOBaHMS K OpraHu3aluu paboT ¢ NepPCOHATBHBIMU

OJICKTPOHHBIMUA BBIYUCIIMTCIIbHBIMH MalnIMHaMH )41 KOITMPOBAJIbHO -
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MHOXUTEIbHON TexHukoM B cooTBercTBuu ¢ CII 2.2.3670-20 «CanutapHo-
AMUEMHOJIOTHUSCKUE TPeOOBaHMS K YCIOBUAM Tpyna» [26]. [lmomans Ha 0aHO
MOCTOsTHHOE pabouee MecTo nojib3oBateseit [IK He momkHa cocTaBiaTh MEHEE 6
m?. KoHCTpykiuss pabo4ero MecTa M B3aMMHOE DACHONIOKEHHE BCEX €ro
AJIIEMEHTOB JIOJKHBI COOTBETCTBOBATH AHTPOTIOMETPUUYECKUM, (PU3HOTOTUIECKUM
Y TICUXOJIOTHYECKUM TPeOOBaHUM, a TaKxke Xapakrepy padotsl cornacHo ['OCT
12.2.032-78 [28].

Omneparop IIK, B cBowo ouepeab, UMeET psia O0OS3aTENBCTB MEPE
paboTojareneM: 0053yeTcsl TPOXOJWTh BCE HEOOXOIUMBIE WHCTPYKTAXKH,

oOydarolure CEeMHHAphl, MEIULMUHCKHI OCMOTpP, M BBINOJHITH TPEOOBAHUS

KacarenpHO ero 6e3omacHocTy Ha pabodyem mecte (cT. Ne 414-V TK PO [25]).
7.3 TlpousBoacTBeHHas 0€30MaCHOCTh

N3 Bceli COBOKYITHOCTH TMPOHU3BOJCTBEHHBIX (aKTOpOB i ILienei
0€30MacHOCTH TPY/la IO KPUTEPHUIO BO3MOKHOCTH MPUYNHEHUS BPEla OpTraHUu3MY
paboTarolero 4YenoBeKa BBIICIAIOT HEONAronpusTHBIE TMPOU3BOICTBEHHbBIC
(bakTopbl U MPOU3BOACTBEHHBIE (hDAKTOPHI, HE SBIIAIOIIMECS HEOIArONMPHUATHBIMU.
HebnaronpusiTHpie pOU3BOACTBEHHBIE (PAKTOPHI MPEICTABISIOT COBOKYITHOCTD
OIACHBIX U BpeIHbIX hakTopoB. Kiaccudukaiuio BpeJHbIX U OMAaCHBIX (PaKTOPOB
ycranapnuBatoT comtacHo ['OCT 12.0.003-2015 «OmnacHble u  BpeaHbIE
npous3BojACcTBeHHbIE (akTophl. Knaccudukamus» [29]. Ilpu padore c IIK
NOJIb30BaTENIb  TMOABEPraeTcs BO3ACHCTBUIO KOMIUIEKCA HEOJAronpHusSTHBIX
¢dakropoB. OnacHble U BpeaHble (PaKTOPHI MPU BHIMOIHEHUN KaMEPAJIbHBIX padoT

OTpaKeHbI B TaOIUIIE.
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Tabnuma 28 - Bo3sMoxHbIe OnacHbIC U BpeAHBIE (PAKTOPHI

Orarbl padboT

8
®daKkTophI o 3 E 2 u
(TOCT 12.0.003-2015) | & £ & | § OPMATHBHAIE JOTIMEHTH
o % & =
s o
CII 52.13330.2016 «EcTecTBeHHOE U
Henocrarounasa
OCBEIIEHHOCTS n n L | MCKYCCTBEHHOE OCBEIICHUEY.
N AxryanusupoBanHas penakuus CHull 23-05-95
paboueit 30HbI [43]
OTKIOHEHUS CanlluH 2.2.4.548-96 «I'uruennyeckue
nokasarenen + + + | TpeOoBaHUS K MUKPOKJIUMATY MPOU3BOICTBEHHBIX
MUKPOKJIMMAara rnomMeneHuin» [38]
I'OCT 12.1.003-2014 «Cucrema cTaHIapTOB
6e3omacHocTu Tpyaa. [lllym. O0mue TpedboBanmst
[IpeBrilieHuEe ypoBHS n n n 6e3omacHoctu» [14]; CH 2.2.4/2.1.8.562-96
nryma «Iym Ha pabounx MecTax, B TOMEUICHUIX
KHUJIBIX, OOIIECTBEHHBIX 3/[aHUN U HAa TEPPUTOPHUHU
KUIIOM 3acTpoiiku. CaHUTapHbIE HOPMBI» [39]
I'OCT 12.1.006-84 «9neKTpoMarHuTHBIE OIS
DneKTpoMarHuTHbIE n n L | PaIMoYacToT. JlonyctrMble YpOBHH Ha paboyux
U3ITy4eHUs MecTax U TpeOOBaHUS K IPOBEACHUIO KOHTPOJIS
[15]
TosKapHas OMacHOCTh n n n CIT 486.1311500.2020 «TpeboBanus moxxkapHOH
oe3omacHoCTHY [42]
I'OCT 12.1.038-82. CCBT.
Dnexrpobe3omacHOCTb. [IpenenbHo-10mycTUMBIE
3HAYEeHUS HaPsLKEHUN MPUKOCHOBEHHUS U TOKOB
[16];
[Topaxxenue n n n I'OCT P 12.1.019-2009 CCBT.

SJICKTPUUCCKHUM TOKOM

Onekrpobe3onacHOCTh. OOIIMEe TpeOOBaHMS U
HOMEHKJIaTypa BUJIOB 3alMThI; [Iprkas
Munsnepro Poccun ot 13.01.2003 1. Ne 6
[IpaBuna TeXHUYECKOM AKCILTyaTaluu
ANIEKTPOYCTAHOBOK moTpedutenei [10].

7.4 Awnanus BPCAHBIX ITPOU3BOJACTBCHHBIX q)aKTOpOB 1 000CHOBaHUE

7.4.1

MCpOHpI/ISITI/Iﬁ MO0 X YCTPAHCHHUIO

HenocratouHast 0CBEIIEHHOCTh paboueii 30HbI

HCJIOCT&TO‘IHOC OCBCHICHHUC MOKCT IPUBCCTHU K YXYAIICHHUIO 3PCHUSA, K

OBICTPOMY YTOMJICHUIO, CHIDKAET PabOTOCIIOCOOHOCTD, BBI3BIBAET IUCKOM(OPT,

YXYALIAETCS

52.13330.2016,

KOHIICHTpaIsI

BHUMAaHUA

aKTyaJIM3UPOBAHHAS

CII
[30]

pabotHukoB.  CommacHo

penakuust CHull 23-05-95,

YCTaHOBJIEHbI TPEOOBAaHMS K OCBEIEHUIO pabounx mect, obopynoBaHHbIX [1K.
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OcBenieHue  TPOM3BOJCTBEHHBIX  IMOMEIICHHH  MOXKET  OCYIIECTBIATHCS
€CTECTBEHHBIM, HMCKYCCTBEHHBIM WJIM COBMEIICHHBIM myTeMm. llpu pabote ¢
JOKYyMEHTaMH OCBEIIEHUE JOHDKHO OCYIIECTBIATHCA IIYTEM COBMEIIEHHOTO
MCIOJIb30BaHMS MCKYCCTBEHHOTO M €CTECTBEHHOTO OCBelieHus. EcTecTBeHHOE
OCBEIICHHE OCYIIECTBISIETCA 4epe3 OKHA. VICKycCTBEHHOE OCBEIICHHE
OCYIIECTBIISIETCS CUCTEMOU 0011ero paBHOMepHOro ocemieHus. s obiiero
OCBEIICHHWS  MPOU3BOJCTBEHHBIX  TMOMEIIEHWH  CIEAyeT  HMCIOJIb30BaTh
sHEprodPpGeKTUBHBIE pa3psaHble HMCTOYHMKK cBeta. (OOmiee oOcBelleHue
BBHITIOJIHSETCS B BHJI€ CIUIONIHBIX HIJIM TPEPHIBUCTHIX JIMHUA CBETUILHUKOB,
PacrooKeHHBIX COOKY OT pabouero MecTa, rnapajuiebHO JIMHUU MOJIb30BaTesl.
HopMupyembie mokazaTesin €CTeCTBEHHOTO, UCKYCCTBEHHOTO U COBMEIIEHHOTO
ocsetieHus B cootBeTcTBUM ¢ CII 52.13330.2016, akryanusupoBaHHas peAakius
CHulI 23-05-95 [30].

Tabnuma 29 — HopmaTuBHBIE TTOKa3aTelld OCBEIICHUsT KaOnHeTa, padouei

KOMHAaThI, 0rca JIJIsl BBIMOIHEHHS KamepaibHbIX padot Ha [TK

CoBMelIeHHOE | IpU BepXHEM Wi KoMOuHupoBaHHOM ocBemieHuu, KEO ey, % 1,8

OCBEILICHUE pu 6okoBoM oceemennn, KEO, ey, % 0,6
EcrectBenHoe | mpu BepxHeM min komOuHupoBaHHOM ocBeniennu, KEO ey, % 3
OCBCILICHHUE ipu 6okoBoM ocsemiernn, KEO, ey, % 1

Py KOMOMHUPOBAHHOM | BCErO 400

OCBEIICHHOCTE, OCBELICHUU oT 001Iero 200

Hckyccrentoe K pu 00IIIeM OCBEIIEHUHT 300

ocBetienme [Tokazarens nuckomdopra, M, He Oosee 40
Koadduuuent mynscauuu, Ky, %, He Oonee 15

Cpenctpa 3auuThl: HEOOXOIMMOCTh 00ECIIEYEHUS TOCTOSHHOTO MECTHOTO

MCKYCCTBEHHOTO OCBEIICHHS.
PacuyeTr HCKYyCCTBEHHOT 0 OCBEIIEHUS

[Tomenienre, B KOTOPOM BBITIOJHSIIOTCS KaMepalibHble pa0OThl HMEET
CIeyIolne XapakTepucTuka: jiuHa 10 M, mupuna 6 M, BeicoTa 4 M, OKpac CTEH
— CBETJIBIN, ITOTOJIOK — OCJIBIN.

XapaKkTepUCTUKU 3PUTEIHHON pabOTHI:
- MUHUMAJIbHBIN pa3Mmep o0bekTa paznudeHus = 0,5 mwm;

- HAIIPpsI?KCHHAA 3pUTCIIbHAA pa60Ta BBITIOJIHACTCSA HCHIPCPBIBHO (5 IIaCOB);
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- paccTosiHhe, Ha KOTOPOM HAaxXOJUTCS OOBEKT OT ria3 pabouero CoCTaBiseT
0,5 m;
- ICTOYHHUKH CBETA — JIIOMUHECIICHTHBIC JIAMIIBI.

[Tpu maHHBIX YCIOBUSX XapaKTEPUCTHKA 3PUTEILHON PabOThl — «BBICOKAS
TOYHOCTBY;

paspsi paboTsl — «I1»;

MOIPA3PST — «BY.

Hnsa  paspsma  «IIl  B»  OCBeHIEHHOCTb, TP CHCTEME  OOIIEro
HMCKYCCTBEHHOT'O OCBEIIICHUS TIPH CBETIOM (oHe, cOCTaBIsIeT Eosy = 300 k. Jls
oOecrieueHusi TpeOyeMOil OCBEIIEHHOCTH B TIOMEIICHUH MPUMEHSIOTCS
CBETWJIBHUKH C JIIOMUHECLIEHTHOM JIAMIIOM.

Koaddumment orpaxenus noronka — py,=>50% (Oenas yucTas IIUTKA),
cteH — pa=30% (6etonnbie ¢ okHamu). Koaddunment 3amaca Ki=1,5
(momereHue ¢ ManbIM BblaeneHueM mbui). KoadduimeHT HepaBHOMEPHOCTH
JUISL JTFOMUHECUEHTHBIX Jiamn Z=1,1 B3ST MO METOAMYECKHM YKa3aHUSIM TI0
pacueTy UCKYCCTBEHHOI0 ocBelieHus [31].

BoimosiHUM pacueT cucTeMbl OOIEro JIFOMHHECIIEHTHOTO OCBEIICHHMS.
Breibupaem cBetunbHuku TtHna OJ[ ¢ 3amuTHON pemietkoit, A=1,2 (cpemHee
3HaYEHWE U3 MPEACTABICHHBIX B TaOJMIlE). 3aMEPUM OCHOBHBIC MapaMeTphl B

COOTBETCTBHHU C PACUETHOM cxeMol (pucyHok 18).

h

=
&
=

PucyHnok 18 - OCHOBHBIE pacyeTHbIE TapaMeETPhI
[Tapametp he= 0,5 M,
h=H-h.—hp,=4,0-0,5-0,7=2,8 m;
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Paccrosgnune Mexay CBETUIIBHUKAMU:

L=12%*2,8=3,36wm;

PaccrosiHue OT CBETHIIBHUKOB J10 CTEHBI:

L/3=1,12 m.

OnpenenseM  KOJUYECTBO  PSNOB  CBETWIBHMKOB M KOJMYECTBO

CBETWJIBHHUKOB B pany (MY, TITVY [31]):

(B—%*L) (10—%*3,36)
My = ————+1 = e
(A—%*L) (6—%*3,36)
e T 105 0 05+05

Jlns manHOTO TIOMernIeHus Tpedyercs 4 psaa cBeTWIbHHKOB Tha OJ] ¢
3alIUTHON pemeTKON MOIHOCTRIO 65 BT (¢ mnunoit 0,5 M) 1o 4 cBeTUJILHUKA B
KOKJIOM PsTy. YUHUTBIBasl, YTO B KaXKJIOM CBETHUJIBHHUKE YCTAHOBJIGHO TIO JBE
JIAaMIIBI, OOIIlEe YKCII0 JaMII B moMeleHnu Ni1 = 32.

Muanexc nmomemeHus:

1= S/(h*(A+B)) = 60/(2,8(10+6)) = 1,3

[To Tabnune omnpenensieM KodOQPUIIMEHT MCIHOJIB30BAHUS CBETOBOTO

ITIOTOKA:
n=0,48.
OmnpepensieM MOTPEOHBIN CBETOBOM MOTOK JIaMIT B KaXJI0M U3 PSIOB:

_EH*S*K3*Z_ 300«60=+15%1,1

= = 1934
N, *n 32 % 0,48

[To Tabnuiie BeIOMpaem Omkaiinnyro cranaaptayto gammy — JIXb 30 Bt ¢
notokoM 1940 nm. Jlenaem npoBEPKY BBIMOJIHEHUS YCIOBUS:

JL.CTaHg ch.pacq

—10% <

< +20%
CDJI.CTaH[[

Jlanee nmojactasisieM B GOpMyJTy CTaHAAPTHOE U PACCUNTAHHOE 3HAUCHUS
0% < 1940 — 1934 _ 2001
0 s g =10

[Tonyuaem: -10%=<0,3% < +20%. YcaoBHE BBIIOJIHEHO.
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BoiBoa: HeoO0Xxo1uMblii TOTOK JIAaMITBI HE BBIXOJIMT 32 TIPEJICIIBI THana3oHa
(or =10 mgo +20 %), 3HAYUT YHUCIO CBETUJIBHMKOB M BBHICOTA IIOJIBECA
CBETWJILHUKOB PAaCCUUTaHbI BEPHO.

OmnpenensieM 3JIE€KTPUUYECKYIO0 MOIIIHOCTh OCBETUTEIBHON YCTAHOBKH:

P =32%30 =960 Br.

7.4.2 OTkJIOHEHHE MoKa3aTeae MUKPOKINMaTa

MukpokiIuMaT MTpPOU3BOACTBEHHBIX W pabOYMX MOMENICHUH - KIUMar
BHYTPEHHEN CpEAbl MOMEIIECHUM, KOTOPBIM OMPENETIIeTCs ACUCTBYIOIIMMH Ha
OpraHW3M YEeJIOBEKa COYETAHUSMHM TEMIIEpaTypbl, BIAXXHOCTH M CKOPOCTH
JIBUKEHUS BO3AYyXa, a TAK)KE TEMIIEPaTyphbl OKPYKAIOIINX TOBEPXHOCTEM.

[lokazarenn  MUKpOKIMMAaTa JOJDKHBI — O0OECIeurMBaTh  COXpaHEHHE
TEIUIOBOTO ©0allaHca 4dYeloBEeKa C OKPYXKalIIel Ccpenod u Moaaep:kaHue
ONTUMAJbHOTO WJIMA  JIONYCTUMOIO  TEIUIOBOIO  COCTOSIHMSI ~ OpPraHU3Ma.
[IpoBenenue kamepanbHbIX PabOT TpeOyeT yueTa MUKPOKIMMATHYECKUX YCIOBUMA
paboueii 30HbI ¢ yueTOM M30bITKA TeTJa, BpEMEHH Iroj1a U TSKECTH BBITIOJIHAEMOM
paboTsl. JlomycTrMble MUKPOKIMMATUYECKUE YCIOBUS YCTAHOBIIEHBI HA MEPUOJT
BOCBMHUYACOBOW pabouell CMEHBbI MO KPUTEPUSIM TOMYCTUMOTO TEIJIOBOTO U
(GYHKIIMOHAIBHOTO COCTOSIHUSI YETIOBEKa.

Kamepanpnas pabora Ha EpCOHATBPHOM KOMIIBIOTEPE TIPHU OIpEACICHUN
ONTUMAJBHBIX MapaMeTPOB MUKPOKJIMMAaTa ONpeAeSsItoTes s kareropuu 0.
Kareropust 16 — pabotsl ¢ uHTeHcHMBHOCTBIO 121-150 kkan/gac (140-174 Br),
IPOU3BOIMMBIC CHJIS, CTOS WJIM CBS3aHHBIC C XOIbOOW M COMPOBOXKIAIOIIUECS
HEKOTOPBHIM (PU3UYECKUM HaIPSIKEHUEM.

Tabnuna 30 — OnTuManbHBIE W JOMYCTHMBIC BEIIMYMHBI IMOKa3aTesei

MUKPOKJIMMATa Ha pa601mx MCCTax NPOHU3BOACTBCHHBIX HOMGH_IQHI/Iﬁ

JlomycTrMBIe 3HAUYEHUS XapaKTePUCTHK MUKPOKJIMMATa
Temmneparypa Bo3ayxa, °C CxopocTh
Tepron [wnanazon [wnanazon TeMnepaTypel OtHOCHUTEeNbHASI |  JABUKECHUS
roa HUXKE BEIIIIC MMOBEPXHOCTEH, | BIAXKHOCTh BO3/IyXa, M/C
ONTUMAaIbHBIX | O TUMAaJIbHBIX t °C BO31yXa, % Ecmn | Ecin
BeTHYUH t%nr | BETHUUH tnr t°<tonr | t°>t nr
Xomomusrii | 19,0-20,9 23,1-24,0 18,0-25,0 15-75 0,1 0,2
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Temnmeiii | 20,0-21,9 | 24,1-280 | 19,0-29.0 | 15-75 | 01 | 03
OnrumaibHbIe 3HAYECHUS XadPAKTCPUCTHK MHUKPOKJIIMMATa

X000 IHBIN 21-23 20-24 60-40 0,1
Terblit 22-24 21-25 60-40 0,1
7.4.3 HepBHo-nicuxuueckue neperpysku

HepBHo-micuxuueckne  meperpy3kd  BO3HHKAIOT B pe3yibTare
MOHOTOHHOCTH TpyZa (CTepEOTUITHBIE paboure JTBHKCHHS ), TOTYUEHUST OOJIBIINX
o0beMoB rHpOpMaIU, 00padaTbiBaEMbIC B SIUHUIYY BPEMEHH | T.]I.

[Tpu Bo3ACICTBUN HEraTUBHBIX (DAKTOPOB HA OPTraHU3M YeJIOBEKa HEPBHO-
MICUXUYECKUE TEPErpy3KH BBIPAKAIOTCS B TCUXWYECKHX PACCTPOMCTBAX H
HEPBHO-COMATUYECKUX HAPYIICHUSX BBIPAXKAIONINECS B TMOBBIIICHHOM YYBCTBE
TPEBOTH, HAPYIIIEHUE CHA, CY’)KEeHHE UHTEPECOB, OCIA0JICHUE TaMATH, POCT YHCIia
omuOOK, CHIKEHHUE COCPEIOTOUYCHHOCTH, TOJIOBHAsI 00Jb, 00Ibh B MOSCHUYHOM
OT/eJIe CIIUHBI U JIp.

B pesynmerare gelcTBUS  NCHUXO(HU3MOIOTHYECCKMX  (DAKTOpOB Y
MI0JTb30BATEISI TEPCOHATBHBIM KOMITBIOTEPOM MOTYT HAOIOAAIOTCS ICUXHUUECKUE
paccTpoicTBa U HEPBHO-COMATUYECKHE HAPYIIIEHUS KaK HapYyIIEHUE CHA, YyBCTBO
TPEBOTU, CYXKEHHE HHTEPECOB, OciabiieHue MaMsITH, POCT YHUCIA OIIHUOOK,
CHU)KEHHE COCPEIOTOYEHHOCTH, TOJIOBHAs 00Jib, O0Jb B MOSCHUYHOM OTIEJE
CIIUHBI U JIP.

[Ipy TEepBBIX CHUMITOMAx IICHUXUYECKOTO TICPCHANPSIKCHUS YCIOBEKY
HEOOXOAUMO:

- JIaTh HEPBHOMW CHUCTEME paccliabuThCH,

- Ha4YaTh 3aHUMAThCSI CIIOPTOM,

- JIOKUTBCS CIIaTh B OJHO M TO )K€ BPEMH,

- B TSDKEJIBIX CITyYasX 0OpaTUTHCS 32 MEIUIIMHCKOM ITOMOIIIBIO.

[ToTHOCTBIO  HCKIIFOUUTH M3 KU3HU  TPOBOLUPYIOIIHE  (DAKTOPHI
HEBO3MO)KHO, OJHAKO MOXKHO YMCHBIIIMTH MX HETaTWUBHOE BO3JICHCTBHE, JaBas
HEOOXOMUMBIM OT/ABIXa 11 HEPBHOW CHUCTEMBI, KOTOPBIM PETIIAMCHTHPYETCS

paznenom V TK PO [25].
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7.4.4 [IpeBspilieHnEe ypOBHS 1Iyma

B cooTBeTcTBUMM € NEWCTBYIONIUMHU CAHUTAPHO-IMUACMHUOIOTUYECKIMU
HOpPMaTHUBaMU TIPU BBIIIOJIHEHUH KaMepallbHbIX paboT B TPOM3BOJCTBEHHBIX
MoMeIeHusx ¢ ucrnois3oBanueM [IK ypoBHM miyma Ha pabodymx MecTtax He
JOJHKHBI TIPEBBIIATH TPEAEIBHO JOMYCTUMBIX 3HAYEHUH, YCTAHOBJICHHBIX IS
JTAHHBIX BUOB PaOOT.

B nomenieHusX ICTOYHUKOM IIIyMa B OCHOBHOM SIBJISIETCSI CHCTEMHBIHN OJIOK
MEPCOHAIBHBIX KOMITBIOTEPOB MM KOHIUITHOHEPOB.

PaGoTHuka, KOTOpBIN OCYIIECTBISET KamepaidbHyr0 00paboTKy Ha
MEPCOHAILHOM  KOMIIBIOTEPE COMPOBOXKIAET TMOCTOSHHBIM IIyM, YpPOBEHb
KOTOPOTO 32 BOCBMHYACOBYIO pabO4Yyl0 CMEHY H3MEHsETCS He Oojee 4eM Ha
5 nba.

CH 2.2.4/2.1.8.562-96 [32] ycTaHOBJIEHBI MpeJeabHbIC JOMYyCTUMBIC
YPOBHU 3BYKOBOTO JABJIEHHUS B OKTAaBHBIX IOJOCAX YaCTOT, YPOBHU 3BYyKa U

SKBUBAJICHTHBIE YPOBHU 3BYKa JUUIs PaCCMaTPUBAEMOU TPYILOBOU AEATEIBHOCTH.

Tabnuna 31 — JlomycTumble 3HaA4Y€HHs] YPOBHEH 3BYKOBOI'O JIaBJICHUS B
OKTaBHBIX MOJI0CAX YACTOT M YPOBHS 3BYKa, CO3/1aBa€MOro Ha paboyem MecTe npu

BBIIIOJIHCHHUH KaMCPAJIbHBIX pa60T

YPOBHU 3BYKOBOTO JIaBJICHHS B OKTaBHBIX ITOJIOCAX CO CPEAHEr€OMETPUUECKUMH | YPOBHH
4acTOTaMU 3BYyKa B
31,5 63 125 250 500 1000 2000 4000 8000 nba
86 71 61 54 49 45 42 40 38 50
7.4.5 [ToBBIIIEHHBIN YPOBEHD JIEKTPOMATHUTHOTO U3JTYYEHUS

[lepcoHabHBIE KOMIBIOTEPHI SBISIOTCS HCTOYHUKAMU IIMPOKOTIOIOCHBIX
DIIEKTPOMArHUTHBIX W3JTYYCHHH, KOTOPBIC BBIPAXKAIOTCS B BHJIE MSITKOTO
PEHTT€HOBCKOTO, yIbTpaduoIeTOBOTO, OJMKHETO uH(pakpacHoro,
PaIMovYacTOTHOTO IUATIA30HOB U AIIEKTPOCTATUYECKHX TTOJICH.

DNEeKTPOMAarHUTHBIE W3TYUYCHHsI, TPEBBIMIAIONINE JOMYCTUMBIC O3B,
BO3/ICHCTBYSl Ha OpPraHW3M 4YeJIOBEKa, MOTYT SBHTHCSI MNPUYMHON MHOTHUX
CepbEe3HBIX 3a00JIeBaHUA.

VYporHu gonyctumoro ooiydenus onpezaenensl B [OCT 12.1.006-84 [33].
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HopmaruBHbiMU napameTpamu B auarna3zone yactoT 60 k['1-300 mI'1 sBisitoTcs
HaIPSKEHHOCTHU SKJIEKTUYECKOr0 M MAarHUTHOTO molsieil. B nuana3oHe HU3KHUX
YacTOT MHTCHCUBHOCTb W3Jy4YeHUsT He JobKHA tmpeBbimars 10 B/M mo
ANEKTPUYECKOM COCTaBIIAIONIEH, a o cranaapram MPR Il He nomkHa npeBbIaTh
2,5 B/M mo oanekrpuueckor m 0,5 A/M 10 MarHUTHOM COCTaBIISIOIICH
HaIPSKEHHOCTH TIOJISI.

Jlns obecrneuenusi 0€30MACHOCTA YCIOBUH Tpyda MPH  BBITOJIHEHUH
KaMepaJbHBIX pPA0OT Ha TMEPCOHAIBHBIX KOMIBIOTEpAX YCTaHABIMBACTCS
HEO0OXOIMMOE PACCTOSIHUE 10 MOHHUTOPA. MOHHTOpP MOJKEH HaXOAUTHCS OT
nosib3oBaresisi Ha 60-70 cm u 20° HUXKE YpPOBHS MiMa3. YCTAaHOBJIEHO, YTO
MakcuMajlbHas  HaNpsHKEHHOCTh — DIIEKTPUYECKOM  cocTaBisitomein  OMII
JNOCTUTAETCAd Ha KOXyxe aAuciuies. [[ns CHMKEHHMs HaIlpsyKeHHOCTH Ha
NOBEPXHOCTH MOHMTOpA CIEIYET YHAJUTh IbUIb C €ro MOBEPXHOCTH CYyXOH

XJIOMMYATOOYMaXKHOU TKaHBIO.
7.4.6 OnacHOCTh BOBHUKHOBEHHUS TTOXKapOB

[To>kapbl OTHOCSITCSI K ONACHBIM MPOU3BOICTBEHHBIM (paKTOpam, KOTOphIE
OPUBOAST K TpaBMaM, B TOM YHCJE CMEPTENbHbIM. B KakqoM mnoMelnieHuu
CYIIECTBYET BEPOSITHOCTh BO3HHUKHOBEHHUs MoxkapoB. OOs3aHHOCTh paOOTHHKA
coOJrofaTh MPOTUBOMOXKAPHYIO TEXHUKY OE€30MacHOCTH, a TaKXe COOJIIOIATh
npaBuia 0€30MaCHOCTH BO BPEMsl BOSHUKHOBEHUS MOXKapa.

TpeboBanus noxapHOW OE30MACHOCTU PETTIAMEHTUPYIOTCS CIEAYIOIIUMHU
HOPMAaTHUBHBIMHM aKTaMHU:

- CII 486.1311500.2020 «TpebGoBanusi moxapHou Oe3zomacHoCcTH» [34];
®enepanbhbliii 3akoH PO ot 21.12.1994 1. Ne 69-D3 [35];

- Texauyeckuit pertameHT O TpeOOBaHHAX MOXKAPHOU OE30MACHOCTH OT
22.07.2008 . Ne 123®3 (¢ m3menenusmu Ha 30.04.2021 r.) [36].

B cootBercTBUM ¢ DenepanbHbiM 3ak0HOM OT 21.12.1994 N 69-®3 [35] o
MO’KapHOUM 0€30MacHOCTH, COTPYIHUK, BBITIOJHSIONIUN KaMepalibHble pa0oThl Ha
MIePCOHATILHOM KOMITBIOTEPE 00s513aH COONMIONaTh TPeOOBaHUS MPOTUBOTIOKAPHON
0€30MacCHOCTH, B TOM YHCJIC UMETh B IIOMEIIICHUHU TIEPBUYHBIC CPEICTBA TYIICHUS
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MOKapoB M TPOTHBOMOKAPHBIA WHBEHTaph. llpu oOHapyXeHHH TMOXKapOB
HEMEJUICHHO YBEIOMJIATh O HUX TMOXapHYIO oxpaHy. Jlo mpuObITHS MoXapHOU
OXpaHbl HEOOXOIUMO TNPUMEHATHh TMOCHIIbHBIE MEpBHI MO CIIACECHUIO JIOACH U
TYIICHUIO MOXkapa, KpOME TOr0, OKa3blBaTh COACHCTBUE MOXKAPHON OXpaHe Mpu
TYLICHUH TOXKapa.

Ha paGouem MecTe HEOOXOMMMO HAJTMYKE MJIAHOB DBAKYaIUU TP TIOKAPE,
HaJIMYue UHCTPYKIIMU O AEHCTBUIX IIEPCOHAA MO ABAKyallUH JIFOJIEH MPU TIOKape.
[Ipu 3ammTe NOMENEHUHN C IEPCOHATBHBIMU KOMIIBIOTEPAMU U BEIYUCIUTEIBHON
TEXHUKOW CJEeNyeT YYUTHIBATh CHEIM(PUKY B3aUMOICHCTBUS OTrHETYIIAIINX
BEIIECTB C 3alllMIIAeMbIM OOOpPYIOBaHHEM — TaKWE€ TOMEIICHUS CleayeT
000pyI0BaTh OTHETYIIUTEISIMU. PaccTosiHue OT BO3MOXHOTO o4ara moxkapa Jo
MECTa OTHETYIIUTEN HE JOJKHO MpeBbImath 20 M.

OO6mue TpeGoBaHUS TPOTHUBOIIOKAPHOW OE30MACHOCTU TPH BHITIOJIHCHUHU
KaMepaJbHBIX paboT B paboueil 30He CleayIONINe: HATu4Yue CPEACTBa MOXKAPHOU
CUTHAJIM3AIMH; HAJUYUE YCUJIEHHOM AJIEKTPONPOBOAKHK; 000OPYIOBaHHE KOMHAT
CTeH/IaMH, TaOJIMYKaMH, OTIO3HABATEIbHBIMU 3HAKAMH M YKa3aTeIsIMU; HaJIU4ue
CBOOOMHBIX IyTeH SBaKyalldd COTPYIHHUKOB; YTBEP)KJIEHHBIE WHCTPYKIUU

pabOTHUKOB 1O AEHCTBUSIM B ClIyyae BOSHMKHOBEHMS IOXKapa.
7.4.7 ITopakeHne IIEKTPUUECKUM TOKOM

JlelicTBUE 3JEKTPUUECKOrO TOKAa Ha YeJIOBEKa HOCHUT Pa3HOCTOPOHHMIM
xapakrep. I[Ipoxoast uepe3 KUBYHO TKAaHb JJIEKTPUYECKUH TOK IHPOU3BOIUT
TEPMHUUECKOE, AIEKTPOIIUTUYECKOE, MEXaHUYECKOE U OUOJIOrMYeCcKOe JEHCTBUS.
Bo wu306exxaHue HeratuBHBIX IOCJIEACTBUN HEOOXOAMMO COOIIONATh IMpaBUiia
ANMEKTPUIECKON Oe3omacHOCTH, KoTopble ycrtaHosieHsl ['OCT P 12.1.019-2009
[37] n npaBUiIaM TEXHUYECKON SKCILTyaTalluU 3JIEKTPOYCTAHOBOK MOTpeOUTENei
OCHOBHbIE TpeOOBaHUS 6e30macHOCTH npu AKCIUTyaTaluu
AIIEKTPOOOOPYIOBAHUS

- 3JIEKTPOOOOPYIOBaHUE JOJKHO OBITH 3a3€MJICHO, a TOMEUICHUS, THe
pasMeniaoTcs paboure MecTa ¢ IEPCOHATbHBIMU KOMITBIOTEPAMU, AOIKHBI OBITH
000pyYI0BaHbI 3AIIUTHBIM 3a3€MJICHUEM;
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- ipu paboTe C AMEKTPOOOOPYIOBAHNEM HE JIOMYCKATh MMOTAJaHus BIIard Ha
MOBEPXHOCTH DJIEKTPOOOOPYIOBAHMS, @ TAKKE KacaTbCsi AIIEKTPOOOOPYIOBaHUS
BIQKHBIMU PYKaAMU;

- MOAKIIFOYEHUE U OTKIIOYEHHE PAa3beMOB KOMIIBIOTEPOB U OPITEXHUKHU
JOJIKHO TIPOU3BOAMUTHCS MPU OTKIIOUEHHOM IUTAaHUH;

- yHajleHuE€ TBUIM C 3JIEKTPOOOOPYIOBaHMS IOHKHO MPOU3BOAUTHCS B
OTKJIFOYEHHOM OT AJIEKTPUYECKOUN LEMU COCTOSIHUY;

- Tepei WCMIOJIb30BAaHUEM DIIEKTPONPUOOPOB HEOOXOAMMO IPOBEPUTH
HaJEKHOCTh  KPEIUICHUS  AJEKTPOpPa3edKH, CBEPUTBCS C  HOMHUHAJIOM
UCII0JIb3yEMOT'0 HaIPSIKEHUS;

- KOpITyca MTEINCEIbHBIX PO3ETOK U BBIKIIFOUATEIIEH HE TOJKHBI COJEPKATh
TPEIIUH, OIUIABJICHUU M JPYTUX Je(PEKTOB, CIOCOOHBIX CHHU3UTH 3aIIUTHBIC
CBOMCTBA WJIM HAPYIIUTh HAJAEKHOCTh KOHTAKTA;

- kabemnu (IHYPBI) DIESKTPONUTAHUS HE JOJKHBI COEPHKATh MOBPEKACHHIMA

U30JISIIAN, CUJIBHBIX U3TH00B U CKPYYMBaHHM.
7.5 Dxomornyeckas 0€30MacHOCTD

Dkonornyeckasi 0€30MacHOCTh - COCTOSHHE 3alUIICHHOCTH MPUPOTHON
CpeIbl U )KU3HEHHO BAXKHBIX MHTEPECOB YEJIOBEKA OT BO3MOKHOI'O HETaTUBHOIO
BO3JICHUCTBUS XO3SIMCTBEHHOW M WHOW JESITEIIbHOCTH, YPE3BbIUAWHBIX CUTYAIUN
IIPUPOAHOIO U TEXHOTEHHOTO XapaKTepa, UX MOCIEACTBUNA.

OxpaHa U pallMOHAJIBLHOE UCTOJB30BAHUE BOJAHBIX PECYPCOB MPEICTABISAET
MHOTOTpaHHy0 TMpobseMy. CHCTEeMBbl BOJOCHAOKEHUS MOTYT OKa3bIBaTh
BO3JICHCTBHUE HA PA3JIMYHBIE KOMIIOHEHTHI OKPYXKAIOIIEH CPEJIbL.

HeratuBHoe Bo3zaeiicTBUe Ha aTrMocepy OCYIIECTBISIOT MHUHUMAJbHbIE
BBIOPOCHI BBIXJIONHBIX Ta30B OT paloTawIleil TEeXHUKH U O0O0OpYIOBaHMS,
TEIJIOBOE BO3JICHCTBUE.

Jlnst mojauu Teria B JKWJIBIE JOMa HCTOJIB3YIOT BOAY U3 BOA03a00pPHBIX
ckBaxuH. [Ipu cxxuranum HePTETPOAYKTOB M YIS IPOUCXOASAT BBIOPOCHI B
armocdepy. TermoBble BBIOPOCHI BO3ACHCTBYIOT Ha atMocdepy, MeHss
MUKPOKJIMMAT B paiioHe ee pa3MelieHus. Takum oOpa3om, HaOJIIOIAeTCs ydacTue
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KOTEJIFHBIX U pa0OTAIONIeH TEXHUKH B 3arpsA3HEHHH arMOC(epbl MPOAyKTaMu
CTOpaHMsl, TBEPABIMH OTXOJAMU U HU3KOMOTECHIIMAIBHBIM TEIUIOM.

B obnactu oxpansl armochepHoro Bo3ayxa, cormacHo CanlluH 2.1.3684-
21 [38] HEOOXOIUMO OCYIIECTBIISATH CIICTYIONTNE MEPOIIPUSATHS :

- pa3pabaTbiBaTh U OCYIIECTBIATH TUIAHBI OPTraHU3AIMOHHO-TEXHUUECKUX
MEpOTIPUSATUH, HAMpaBICHHBIX Ha OOecredyeHne KadyecTBa arMocepHOoro
BO3/yXa, COOTBETCTBYIOIIETO CAHUTAPHBIM MPABUIIAM;

- TIOJYYUTh CAHUTAPHO-AIUJAEMHUOJIOTUYECKOE 3aKIIOUYEHHE OpraHoB
rOCyJIapCTBEHHOM CAHUTAPHO-IMUIEMHUOJIOTUYECKON CITYKOBI Ha
TEXHOJIOTUYECKUH MPOLIeCC U 000pYyI0BaHHUE;

- obecreunTh TMPOBEACHHE JTaOOPATOPHBIX MCCIEAOBAHHUMA 3arpsi3HEHUS
aTMOC(EpHOTO BO3/AyXa MECT TMPOXKUBAHHUS HACEICHHWS B 30HE BIHMSHUS
BBIOPOCOB;

- obecnieunTh pabOTHI 1O OPraHU3aAlMKA CAHUTAPHO-3AITUTHBIX 30H

I'unpocepa — mpexacraBiasier cobol BOAHYHO OOOJNOYKY 3eMIIH,
BKJIIOYAIONIYI0 CYMMapHyK Maccy BOJABI, HaWAEHHOM Ha, MOA U Haj
MOBEPXHOCTBIO TIIAHETHI.

Bo3MO)XHO HerarmuBHOE BO3JICHCTBHE B BUJE MCTOIICHHS U 3arpsi3HEHUS
MOJI3€MHBIX BOJl, KojeOaHMsl YPOBHs TOA3EMHBIX BOZ. B pesynbrare KpymHBIX
aBapuUUHBIX  PA3IMBOB  HETENMPOAYKTOB W JU3TOILUIMBA  BOJIM3HU
AKCIUTYyaTallMOHHBIX CKBAXUH BO3MOXKHO 3arps3HEHUE TOA3EMHBIX  BO[I.
Pa3menienne CKBaKUH BOJIM3H KUJIBIX JIOMOB U MTPOU3BOJCTBEHHON 30HE TaKXKe
MPUBOJIUT K HETAaTUBHOMY BO3JICCTBUIO Ha IMOA3EMHBIC BOJBI. DKCILTyaTalus
BOJ103a00PHBIX CKBXXHH 0€3 ydyeTa BOJ0OTOOpa MOXKET MPUBE3TH K UCTOIIEHUIO
BOJIOHOCHOT'O TOPU30HTA, U KaK CJIEACTBUE ACDUITUTY YUCTON MPECHON MUTHEBON
BOJIBI.

JlomxHBI cOOIONATRCS TPEOOBaHUS HOPMATUBHBIX aKTOB, PETYIUPYIONTUX
OTHOIIIEHUS B 00JacTH oXpaHbl BOAHBIX pecypcoB. Cormacuo 'OCT 17.1.3.06-82
[39] mpu OCYIIECTBICHUH XO3SUCTBEHHOW JEATEILHOCTU JIOJDKHO OBITh

HUCKIIIOYCHO IIOMaJaHUC 3arpA3HAOINIMX BCIICCTB B IIOA3CMHBLIC BOAbI U3
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HMCTOYHHUKOB WX 3arpsi3HeHus. [Ipu 3arps3HEHUM WM OMACHOCTH 3arps3HCHUS
MOJI3EMHBIX BOJI 00bEM M CTIOCO0 HAOIIONCHHMM 3a WX PEKUMOM MM KauyeCTBOM
ompeeNsseTCs B 3aBUCUMOCTH OT 3HAYEHUS U BHJIA MX UCIIONB30BaHUS, a TAKKE C
YY4E€TOM BO3MOJKHBIX TTOCIICICTBUI UX 3arps3HEHUS.

[IpaBurensctBoM P® npunsato nocranosnenue ot 11.02.2016 . Ne 94 O6
YTBEP)KJIEHUU TPAaBWJI OXPaHbI IMOI3EMHBIX BOAHBIX 00bekTOB [40]. Oxpana
MO/I3EMHBIX  BOJIHBIX  OOBEKTOB  OCYIISCTBISCTCS  ITyTeM  IPOBEACHUS
MEPONPUATHI IO TPEAYNPEKISHUIO 3arPSI3HCHUS M UCTOIICHUS MX 3aIlacoB, a
TaK)Ke JTUKBUIALMU MOCIIEICTBUI:

- MEpONpHsTUS IO MNPEAOTBPAIICHUIO TOCTYIUICHUS 3arpsI3HSIONIAX
BEIIECTB B IOJ3E€MHBIE BOJIbI,

- MEPONPUSITHS IO JUKBUIAIMUKA TIOCICICTBUN 3arps3HCHUS MOI3EMHBIX
BOJI M MICTOII[CHHUS UX 3aI1acoB;

- HaOJrOICHUE 32 XUMUYECKUM, MUKPOOHUOIOTHYECKUM U PaJHAIliOHHBIM
COCTOSIHHEM IIOJI3€MHBIX BOJI;

- HaOJIOZIEHNE 32 YPOBEHHBIM PEKUMOM TO/I3€MHBIX BO/I;

- ompeneneHue 00beMOB J00bIYM (M3BJICUEHHUS) IOA3EMHBIX BOJ W3
IIOJ3€MHBIX BOAHBIX OOBEKTOB;

- YCTaHOBJICHUE PEKHUMa XO3SUCTBEHHOM NESITEIHHOCTH, 3aIlPEIIaroiero
pabOoThI, 3arpsI3HSAOIINE TTOJ36MHBIC BOJBI B TPaHUIIAX 30H CAHUTAPHON OXPaHbBI
B0J/1032a00POB MUTHEBBIX MOA3EMHBIX BOJI.

HeratuBnoe Bo3zaeiictBue Ha Jlutocdhepy OCYIIECTBISIET TEIJIOBOE
BO3/ICHCTBUE TPYOOITPOBOIOB.

Haun0GomnpIyro TeXHOTCHHYIO HArpy3Ky HCIBITBIBACT MPHUIIOBEPXHOCTHAS
4acTh JIUTOCQEPHI, TaK, B TIOYBEHHOM CJI0C aKKyMYJIHUPYIOTCS 3arps3HSIONINE
BEIICCTBA, MOCTYIMAMIIYI0 B 36MHYIO MOBEPXHOCTh. MEXaHHUYECKOE TEIJIOBOEC
BO3/ICHCTBUE OKA3BIBAIOT TPYOOITPOBOIBI, IPOXOAIIHIE 1O/ 3eMiieii. HeoOxomumo
coOiroieHne TpeOOBAaHMI HOPMATHUBHBIX IPABOBBIX aKTOB, PETYIUPYIOIINX
OTHOIIICHHS B 00JIACTH OXPaHBl 3€MEJIbHBIX PECYpCOB U HEJAP B COOTBETCTBUHU C

3aKOHaMH.
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B coorBerctBun ¢ 'OCT 17.4.3.04-85 [41] ocoboe BHMMaHUE CIIeayeT
yACHATh  TOYBaM,  NPWICTAIIMM K  NPSANPHATHIM U OOBEKTaM
MIPOMBIIIJICHHOCTH, KUIUITHO-KOMMYHAJIBHOTO U CEJICKOTO XO3SMCTB, KOTOPHIC
M0 XapakTepy CBOEH AEATEIIbHOCTH MOTYT 3arpsi3HATh IOYBY IOCPEICTBOM
BBIOPOCOB, COPOCOB, OTXOAOB, CTOKOB. Y THJIM3AIMSA U 3aXOPOHEHUE BBIOPOCOB,
cOpOCOB, OTXOOB, CTOKOB M OCAJIKOB CTOYHBIX BOJI HEOOXOMMA C COOTIOICHUEM

Mep IO IPEIOTBPALICHUIO 3arPsI3HEHUS TTOUB.
7.6 be3onacHOCTh B YpE3BbIYAWHBIX CUTYAIIUSIX

be3zonacHOCTh B UpE3BBIYANHBIX CUTYalMSX BBIPAXKAETCS B COCTOSIHUU
3aIMILIEHHOCTH HAceleHus, 0ObEKTOB SKOHOMHUKH U OKpYKarolled cpelbl OT
OMAaCHOCTEH B Upe3BBIYAMHBIX CHUTyalusX. Paznnyaror 6€30macHOCTh MO BUAAM
(mpoMBbIUICHHAs, paJHallMOHHAs, XUMHUYECKas, CelcMHYecKas, IoxKapHas,
Ouonoruyeckas, JKOJIOrH4eckas), 1mo oO0beKTaM (HaceleHHWe, PKOHOMHYECKHUE
O00BEKTHI, OKPYXAIOIIasi CPEIA) U TIO MPOUCXOKICHHIO:

- TPUPOAHOrO Xapakrepa (MCTOUIEHHWE 3allacoB MOA3EMHBIX BOJI,
OPUPOAHOE 3arpsA3HEHUE, PA3BUTHE HK30T€HHBIX I€OJIOTMYECKUX IIPOLIECCOB MO
BO3/JIECTBUEM MOJI3EMHBIX BOJ);

- TEXHOTEHHOIO Xapakrepa (AaHTPOIONE€HHOE 3arpsi3HEHUE, IOXKapbl,
B3PBIBBI, PA3JIMBBI TOTUIMBA).

HaubGonee TunuynHas upe3BbluaiiHasi CUTYalusl 111 00bEKTa UCCIICTOBAHUS
ABIISICTCS 3arpsA3HEHUE TOJ3EMHBIX BOJI, MCIIOJIb3YEMBbIX [JIs BOIOCHAOXKEHUS
Hacenenus. Cornmacuo 'OCT P 22.0.07-95 [42] nopaxaromiuii (pakTop UCTOYHUKA
texHoreHnon YC sBisieTcss Tokcuyeckoe aerctBue. [lapamerp mopaxkaroniero
(daxkTopa SBISETCS KOHIICHTpAIlMS OIMACHOTO XWMHUYECKOTO BEIECTBA B
MOJI3EMHOM TUTHEBOM BOJE, a TaKXe IUIOTHOCTh XHMHUUYECKOTO 3apa’kKeHHS
HaceneHHoro mnyHkTta. CormmacHo ['OCT P 22.3.03-94 [43] oOecneuenue
o6ezonacHoctu JroAedt B UC, 0OyCIIOBIEGHHBIX NPUPOIHBIMH CTUXUMHBIMU
OCICTBUSIMU W TEXHOTCHHBIMU aBapUsIMH SIBJISIETCS OOIIEroCcynapCTBEHHON
3ajaued,  00s3aTeNbHOM N1 PEIICHUS  BCEMH  TEPPUTOPHATBHBIMHU,
BEJIOMCTBEHHBIMU ¥ (YHKIMOHAJIbHBIMM  OpPraHaMu  YIpaBJIEHUS U
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pEryNMpOBaHMS, CIy)KOaMH MW (OPMHUPOBAHHMSAMHU, a TaKXKE IOJCHCTECMaMH,
BXOISIIUMU B POCCHHCKYIO CHCTEMY NPEAYNPEXKICHUS U JCUCTBHM B
Ype3BbIYaHHBIX CUTYAIIUSIX.

YeroiunBoCTh PyHKIIMOHUPOBAHUSI OOBEKTOB B UPE3BBIUYANHBIX CUTYAITUSIX
B HACTOfIEE BpPEMsI OCHOBHOE HAaIlpaBICHUE MHHUMM3ALMU BEPOSTHOCTHU
Bo3HMKHOBeHUsT YC wu wux mnocinenctsuil. Ilpu mnpoekTHpoOBaHMM CHCTEM
BOJIOCHAOKEHNS OTBETCTBEHHBIEC AJIEMEHTHI I1€JIeCO00pa3HO pa3MellaTh HIKE
MOBEPXHOCTH 3€MJIM, YTO TMOBBIIIAET YCTOMYMBOCTh. J[JIsI HaCEJIEHHOro MyHKTa
HEOOXOAMMO UMETh JIBa-TPU UCTOYHUKA BOJIOCHAOXKEHUS, a JIJISl TPOMBIIIIIICHHBIX
MarucTpaje — He MeHee [BYX-Tpex BBOAOB. Cleayer MNpeaycMOTpeTh
BO3MOXXKHOCTh ~PEMOHTa CHCTEeM 0€3 MX OCTAaHOBKM M  OTKJIIOYCHUS
BOJIOCHAOKEHUS.

B pesynbraTte paspyiieHus cucTeMbl BOJIOCHA0KEHUS CO3AI0TCS YCIOBUS
U1 pa3BuTUsl OonesHedl W smmaemuil. [loBelllieHHEe yCTOWYHUBOCTH CHCTEMBI
BOJIOCHAOKEHHUS BOJIOOTBEACHHUS JTOCTUTACTCS CO3IaHUEM PE3EPBHOM CeTH TPYO,
110 KOTOPBIM MOYKET OTBOAUTHCS 3arpsi3HEHHAs BOJIa IIPU aBapUKl OCHOBHOMW CETH.

Ha oOmekrax co3maercss U MOAAEPKMBAETCSI B MOCTOSHHOM TOTOBHOCTH
cucreMa omosemieHuss o Bo3HukHOBeHMH YC. Ilepconan, oOcCTyXKUBarOIIMi
00BEKT, JOJKEH 3HaTh O PEKUME €ro paboThl B ciydae Bo3HHKHOBeHUs UC, a
Takke OBbITh OOYUYCHHBIM BBIMOJHEHUIO KOHKPETHBIX PabOT MO JUKBUIALIUH
04YaroB MOPaKEHHUS.

MepornpuaTusi 1Mo 3auiuTe HAaceIeHHs MpU BO3HUKHOBEHUU UC mOIXKHBI
BKJIFOUATh B Ce0s1: ONpeeiCeHue HeO0OX0IMMOT0 3araca BOJIbI JIsl X03sIHCTBEHHO-
MIUTHEBBIX HYXK]I B pailoHe Bo3HUKHOBeHUs UC; 060pynoBaHUE OTCYTCTBYIOIINX
NyHKTOB 3a00pa, OYMCTKM U pa3lgauyd BOJAbI B TMEPEABIKHYIO Tapy;
OCYIIIECTBIICHUE T0JIBO3a HEOOXOAMMOTO KOJIWYECTBA BOJBI aBTOTPAHCIIOPTOM
HaCeJICHUIO, MPEANPUATUSIM 00IIIECTBEHHOTO MMUTaHU, J1e4eOHBIM
OpraHu3aIusM;  OCYIICCTBICGHHE  HOPMHUPOBAHHUS  BOAONOTPEOJCHUS U

IOBBINICHHOT'O KOHTPOJIA Ka4€CTBa BOIBI.
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7.7 BbIBOIBI IO pazneiy

B mpomecce pabotel Hax pazmenom «CoruanbHash OTBETCTBEHHOCTH)
M3y4eH OOLIUPHBINA MAaCCUB PEINIAMEHTUPYIOIIEH TOKYMEHTAIMHU B YACTH OXPaHbI
TpyJa TpH BBIIOJIHEHUH KaMmepalbHbIX padot Ha [1K. B nenom, pabodee mecto
VAOBIETBOPSIET TpeOoBaHWsAM Oe3omacHOoCcTH. BpimonHsemas pabora He
COTIpsDKEHA C BBICOKMM PUCKOM TpaBmaTuiMa. OcBellieHHe Ha paboyemM mecTte
COOTBETCTBYET HOpMaM, YpOBHM IlIyMa HaxoOASTCA B JOMYCTUMBIX IMpeleliax,
MUKPOKJIUMATHUECKUE YCIOBUSI COOIIONAIOTCSA 3a CYET MCIIOJIb30BAHUS CHCTEM
OTOIUICHUS W KOHJIUIIMOHUPOBAHHUSA, TOMEIIeHHEe OOOPYIOBAaHO COIIIACHO
TpeOOBaHUSAM, MTOKAPHOU U IIEKTPOOE30MACHOCTH.

N3yyeHbl HOpMATHMBHBIE JIOKYMEHTBI B BOIpPOCAX 3KOJIOTHYECKOU
0e30MacHOCTH M OC30MacCHOCTH B YPE3BBIUYAWHOW CHUTYalluW. BBISBIEHBI
IpeanojgaraéMble HICTOYHUKH 3arpsi3HEHUST OKPYIKAOIIEH Cpe/ibl, BOSHUKAIOLIUE
B pesyabrare »JKCIUTyaralluu oO0bekTa wuccienoBanuii. [locnemoBarenbHo
paccMOTpeHa CTeleHb BIUSHUS OO0bEKTa HCCIeAOBaHUA Ha armocdepy,
ruapochepy u nurocdepy, MpeasoKeHbl MPUPOJOOXPAHHBIE MEPOIPUSLTHUS T10
00ecIeyeHnI0 IKOJIOTUIECKOM 0€30MMacHOCTH.

Kpome TOro, mpuBeneH KpaTKHil aHaJn3 BO3MOMKHBIX YpPE3BbIUYAWHBIX
CUTyallMii, KOTOpbIE MOTYT BO3HHUKHYTh TIpU OKCIUTyaralud OOBEKTa

HUCCJICTOBaHUMH.
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3AKJIIOYEHUE

[Tom3emHBIe  BOABI ~ y4acTKa  HMCCICIOBAaHMS  HM3y4YeHBI,  oOIIas
XapaKTEePUCTUKA BOJOHOCHBIX KOMIUIEKCOB COCTaBJIeHa 10 (HOHIOBBIM
MarepuaigaM. HabmroneHus 3a XUMUYECKUM COCTaBOM IO/I3€MHBIX BOJT MIOKA3aJIn
YCTOWYHMBOCTh MOHHOTO COCTaBa, BeJUYMHBI PH, BEJIMYMHBI KECTKOCTH H
MHUHepanu3anuu. IIpoaHanu3upoBaHO  MPOUCXOXKICHHE TMOBBIIICHHBIX U
AHOMAJIPHBIX KOHLIEHTpALMM pajoHa M TOKa3aTess a-pajuOaKTUBHOCTH MO
OTHOIIEHWIO K HOPMATHBY JUIsl BOJ THUTHEBOTO M XO3SHCTBEHHO-OBITOBOTO
Ha3zHaueHus [35].

N3ydyeHnto nmomiexain MOA3EMHbBIE BOJ BOJIOHOCHOW OPJIOBUKCKOM 30HHBI.
IIpoBeneHHBIN aHaANK3 BBISIBUJI 3aKOHOMEPHOCTH HM3MEHEHMS KOHIIEHTpAIUU
pajzoHa B TOJ3E€MHBIX BOJIaX BOJIOHOCHOW OPJIOBUKCKOM 30HBI HCCIIETYEMOTO
y4acTKa B 3aBUCUMOCTH OT CE€30Ha rojia.

I'maBHbIMU akTOpamMu GopMUPOBAHUS XMMUYECKOTO COCTaBa MOA3EMHBIX
BOJI SBJISIFOTCSI KJIIMMATUYECKUE YCIOBUS TEPPUTOPUU U JIMTOJIOTUYECKUN COCTAB
BOJIOBMEIIAIOIIUX TTOPO/I.

It BOJ BYJIKAHOTE€HHO-OCAJOYHBIX IOPOJA TEPPUTOPUU XapaKTepHa
HauOoJbIlIass KOHIICHTpAIlMs pajioHa, OOYCIOBIEHHAS XOPOIIO Pa3BUTHIMU
AMAHAIIMOHHBIMU KOJUJIGKTOPAMH U HaWOOJBIICH TUIOTHOCTBIO YYacTKOB C
PaJlOaKTUBHON MUHEpaIU3alUeil.

[ToBbIIIeHHBIN TIOKa3aTenb oOIIeH anb(a-paMoaKTUBHOCTH CBSI3aH C
MOBBIIIEHHBIM COJICP)KAHUEM pajioHa-222 B MOJA3E€MHOM BO/E, KOTOPBIM HMMEET
MPUPOTHOE MPOUCXOXKICHUE, CBI3aHHOE C TEKTOHUYECKUM CTPOCHUEM pailoHa.

I'eodkonoruueckoe coCcTossHHE OOBEKTOB BOJOCHAOKEHMSA II. MUHMHO B
11EJI0OM OLICHUBAETCS KaK OJaronpusiTHOE U YCJIOBHO OJIarONpHUATHOE 1O YPOBHIM
3arpsi3HeHUd. B mpenenax KOHTypa pacnpOCTPaHEHUs THAPOXUMHUYECKON
aQHOMAJIUH, BBIJIEJIEH YYaCTOK ¢ HEOJIArOMpHUsITHBIM COCTOSTHUEM TTO/I3€MHBIX BOJT
0 PaJUOJIOTUYECKUM IIOKa3aTeasiM (TOBBIIIICHHOE COJEpP)KAHUE pajJioHa),

KOTOPOC HOCHUT HpHpOI[HBIﬁ XapaKTep.
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INTRODUCTION

In Russia, providing the population with high-quality drinking water is
becoming one of the priority problems of state policy aimed at maintaining health
and improving the living conditions of the population. Drinking water must be
safe in epidemiological and radiation terms, harmless in chemical composition
and must have good organoleptic properties.

The development of industry, agriculture and population growth lead to an
increase in the use of groundwater, the resources of which are limited. Therefore,
the problem of rational use, protection and management of groundwater resources
is becoming increasingly important.

Timely prevention of the occurrence of a negative state of change in the
geological environment, including groundwater, is possible by taking into account
the laws of the course of natural processes, as well as on the basis of the regulation
of economic activity in the management of the rational use of the geological
environment.

The object of the study is the groundwater of the aquiferous Ordovician
zone of the village of Minino.

The purpose of the study is to assess the quality and change in the chemical
composition of groundwater in the exploited aquifer of the village of Minino
during the period of operation of water intakes.

During the work, the following tasks were set:

- to characterize the natural conditions of the object of study;

- to characterize the factual material and methods of information
processing;

- identify the causes and factors that determine the formation of the
geochemical composition of groundwater in the operated aquifer complex;

- to give a geoecological description of groundwater in the Ordovician
aquifer.

Carrying out this work is connected with the problem of the content of

radon (222Rn) in groundwater in the territory of the Krasnoyarsk Territory, since
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rocks with high concentrations of uranium occur here.

The normalized indicator of radiation safety of water is the specific activity
of radon (222Rn), which is formed in earth rocks and groundwater as a result of
the successive radioactive decay of nuclides in the natural uranium series.
Radioactive gas 222Rn enters the water from rocks that are in contact with
underground aquifers. Thus, the concentration of 222Rn in water depends on the
content of parent elements in the rocks washed by it, the coefficient of emanation
of these rocks, porosity, fracturing, and the speed of water movement. Water is
also an additional source of 222Rn getting into the air. Therefore, the water from
underground sources needs constant radiation monitoring. In Russia, the
intervention level for 222Rn in drinking water is 60 Bq/l.

The novelty of the scientific work lies in the assessment of the current state
of the object of study, carried out taking into account retrospective data, which
makes it possible to identify the main factors of formation and causes of changes
in the geochemical parameters of the object of study and give recommendations
for the further use of groundwater.

GENERAL INFORMATION ABOUT THE LOCATION AREA OF THE

OBJECT UNDER STUDY

According to the administrative division, the territory under consideration
belongs to the Emelyanovsky district of the central part of the Krasnoyarsk
Territory. The village of Minino is located 17 km west of the regional center of
Krasnoyarsk right on the railway line in the middle of the Trans-Siberian Railway,
which connects the West Siberian and East Siberian roads, being the main transit
line.

The population of the village of Minino is around 1975 (01/01/2022).

The industry is represented by enterprises of agriculture, forestry and
crushed stone mining.

The climate is sharply continental with short, warm, quite humid summers
and long, severe winters. According to the amount of precipitation, the territory is

classified as normally humid. Rains most often fall in the form of short-term,
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heavy showers, less often in the form of prolonged rains (5-7 days). The wind
regime is characterized by the prevailing western and southwestern direction.

The river network of the study area belongs to the Yenisei River basin. The
Karaulnaya River is its left-bank tributary. It flows in the mountainous part of the
left bank of the Yenisei.

GEOECOLOGICAL ASSESSMENT OF WATER SUPPLY SOURCES
Water supply conditions of the study site

Household and drinking water supply of the village of Minino is carried out
only at the expense of groundwater by two water intakes - microdistrict. Geologist
and Art. Minino, located 2 km from each other. And small wells (up to 10 m deep),
which are drilled privately for the personal use of the population, are marginal.
Quaternary deposits in this area are not developed, their watering is very low.
Surface waters are not used for domestic and drinking water supply, as they are
not suitable in terms of quality.

Water intake st. Minino is located 250 m north of the railway. It consists of
two wells located at a distance of 90 m from each other (Well No. 1 is the main
working one, No. 2 is a reserve one). The depth of the wells is 134.2 m and 120
m, respectively. Capital brick pavilions with a concreted floor were built above
the wells, and there is a concrete pavement around each pavilion. The territory of
the WSS 1 of the belt of water intake well No. 1 is surrounded with an iron fence.
On the northern and eastern sides of the fence, the private sector. An ACV 8-25-
110 pump is installed in the well at a depth of 68 m. The well operates with manual
control.

The water intake in the microdistrict "Geologist" is located in the left root
side of the river valley. Karaulnaya, 1.0 km southwest of the Geologist
microdistrict (1.2 km from the bed of the Karaulnaya river). Here, in 1985, 2 wells
were drilled at a distance of 2 m from each other, each with a depth of 97.3 m.
One well is working, the other is reserve. Working well No. 27D is operated year-
round, constantly in automatic mode. Reserve well No. 275em (identical to the

working one) is put into operation only for the period of shutting down the
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working well for scheduled technical inspection and repair, provided for by the
technological regulations.

The water intake is located on the territory surrounded by garden plots,
about 20 m east of the gravel road leading to the garden plots of the right-bank
part of the valley (slope) of the river Guard. A brick pavilion was built over the
well. The second (reserve) well, 2 m from the first, is closed with a metal
formwork, access to which is available only to service personnel. The wellhead is
securely protected to prevent possible ingress of surface (melt) water. Around the
wells, a 20x20 m fence made of chain-link mesh was installed. There is no
possibility of organizing a ZSO with a size of 30x30 m due to dense suburban
development.

Geoecological conditions of the study area
Characteristics of technogenic load within the study area

The ecological state of the environment is understood as its quality, or the
living conditions and economic activities of people and the functioning of
ecosystems. This state is formed under the influence of natural and man-made
factors.

In particular, within urban areas, the geological environment is a complex
constantly changing natural and man-made system. Polluted atmospheric
precipitation, surface waters, soils, rocks of the aeration zone, underground waters
are a single chain of negative anthropogenic impact on the natural environment.

Under natural conditions, natural systems are also not always favorable for
human life. It is possible to exceed the radiation background, the excess in soils
and water of the components normalized by the sanitary and epidemiological
service.

The state of groundwater depends on the geochemical state of other
components of the natural environment: soils, water-bearing sediments, surface
waters hydraulically interconnected with them, air of the surface atmosphere, as
well as on technogenic load. In the near-surface part of the lithosphere, in the soil

layer, pollutants that enter the earth's surface accumulate.
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In the village of Minino, a rural settlement, the sources of pollution of soils,
rocks of the aeration zone, surface and ground waters are mainly domestic
sewage, numerous septic tanks, as a rule, without waterproof coatings, solid waste
dumps.

One of the sources of areal pollution of soils, surface and ground waters are
mineral fertilizers and pesticides applied to cultivated lands.

The intensive growth of horticultural complexes has led to the replacement
of vegetation by cultivated plants not only in selected areas, but also in the
adjacent territory. The problem of disposal of construction and household waste
has become an acute problem of garden and summer cottage areas. Unresolved
for 2-3 decades, it led to littering of the territory and, as a result, pollution of soils
and surface waters over large areas.

The territory of the village of Minino is crossed by the Trans-Siberian
Railway.

The main types of impact of railway transport on the environment are:
emissions of solid, liquid and gaseous substances into all components of the
environment; alienation of territories; noise and vibration. One of the types of
impact potentially hazardous to the environment is the transportation of explosive,
chemical and other dangerous goods. According to a number of criteria, the
Krasnoyarsk railway is classified as a source of a high degree of pollution. In this
case, the width of the pollution can reach 300 m.

Hydrogeochemical conditions of the study area

Despite the significant technogenic load, the composition of groundwater
in the existing water intakes in the study area has not undergone significant
changes and remains stable over time.

Analysis of the chemical composition of groundwater at the water intake
st. Mininos have been performed since 1971. The water intake well exploits
groundwater of the Ordovician aquifer (O).

Groundwater is fresh with mineralization up to 0.75 g/dm?®. According to

the chemical composition, they belong to the type of hydrocarbonate magnesium-
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calcium. Bicarbonates predominate among the anions, sulfates are present in
smaller amounts in water. According to the cationic composition, the waters are
mixed, but the calcium ion usually dominates. The water environment is alkaline
(pH up to 8.0). In terms of hardness, water is hard (up to 8 mmol/dm?).

According to radiological indicators, the water does not meet the standards
for the specific total alpha-radioactivity and radon content. A detailed analysis for
the content of radionuclides showed that the content of radionuclides does not
exceed the permissible level. At the same time, the condition Aa-) KiAi<0.2
Bg/kg is fulfilled, all the main dose-forming alpha-emitting radionuclides are
determined.

The condition ) (Ai/UB;) is exceeded by no more than 10 times, the water
is recognized as complying with the requirements of radiation safety with the
mandatory establishment of production control over the content of the main
radionuclides in water. An increased indicator of total alpha-radioactivity is
associated with an increased content of radon-222 in groundwater, which is of
natural origin associated with the tectonic structure of the area.

In epidemiological terms, according to microbiological indicators,
groundwater meets the standards and is healthy.

The chemical composition of groundwater used for domestic and drinking
water supply md. "Geologist", began to be studied from the beginning of the
operation of the well (since 1985).

The following components were determined in different years: sodium and
potassium (total), calcium, magnesium, ammonia, sulfates, chlorites, nitrates,
nitrites, bicarbonates, carbonates, free carbon dioxide, oxidizability, iron,
manganese, copper, beryllium, fluorine, boron, zinc, oil products, general a- and
B-radioactivity, physical properties and microbiological indicators of water. The
results of the analyzes indicate that the water from water wells (and, consequently,
in the aquifer) in terms of quantitative chemical, microcomponent composition
and microbiological indicators meets the requirements of SanPiN 1.2.3685-21

"Hygienic standards and requirements for ensuring safety and (or) harmlessness
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for humans of environmental factors. For all microbiological indicators, during
the entire life of the well, there were no cases of non-compliance of water with
standard indicators. According to the chemical composition, underground waters
are bicarbonate, of mixed cationic composition, but calcium ions predominate,
fresh, of medium hardness.

The exception is the excess of the specific total a-radioactivity. This is due
to an increase in the background radioactivity of water-bearing rocks, since there
are no sources of anthropogenic radioactive contamination within a radius of at
least 10-15 km from the water well in the area of formation (feeding) of
groundwater.

Considering the entire period of time during which the groundwater of the
Ordovician aquifer (O) of the study area is exploited, it can be concluded that
since 2010 the composition of groundwater has remained stable. The water is
hydrocarbonate, calcium predominates in the cationic composition. According to
generalized indicators, the values do not change over a long period of time.

The map of the ecological state of the geological environment shows that
the state of groundwater in the study area is favorable in terms of pollution levels
(the content of normalized components is acceptable).

The ecological state of surface waters is very unfavorable, therefore they
cannot be used for water supply purposes.

Despite the fact that the state of groundwater in the Ordovician aquifer in
the study area is favorable, however, according to radiological indicators, water
for drinking purposes often does not meet the standards for the total alpha-
radioactivity and radon content.

The normalized indicator of radiation safety of water is the specific activity
of radon (222Rn), which is formed in earth rocks and groundwater as a result of
the successive radioactive decay of nuclides in the natural uranium series.
Radioactive gas 222Rn enters the water from rocks that are in contact with
underground aquifers. Thus, the concentration of 222Rn in water depends on the

content of parent elements in the rocks washed by it, the coefficient of emanation
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of these rocks, porosity, fracturing, and the speed of water movement.

Within the development of the aquifer Ordovician zone, there is the contour
of the Berezovskaya uranium-radon-radium hydrochemical anomaly

A feature of this study area is high concentrations of radon in groundwater.
I have carried out studies of this feature of groundwater and analyzed the data of
daily measurements of radon indicators for the period from 2012 to 2021.

The concentration of radon-222 in groundwater can be influenced by
various factors: tectonic changes (seismic activity in the area), seasonality and
water withdrawal.

The analysis carried out revealed regularities in the change in the radon
concentration in the groundwater of the Ordovician aquifer zone of the study area,
depending on the season of the year.

In the seasonal context, the following relationship can be traced: in winter,
in the absence of infiltration nutrition, groundwater levels decrease, and during
the same period, the concentration of radon in the water increases. In spring and
summer, when the level rises, the concentration of radon decreases. The winter
period from the end of 2012 to 2014 is characterized by the maximum decrease
in the level and the maximum average content of radon concentration.

The decrease in radon concentration in recent years to the level of the
maximum allowable concentration or slightly above the maximum allowable
concentration can be explained by the rise in groundwater levels, associated both
with a general rise in groundwater levels in the area, and, possibly, with a decrease
in water withdrawal.

It is possible that seismic activity within the area may contribute to the
increase in the content of radon in groundwater. Tangible earthquakes in
Krasnoyarsk occur on average once every couple of years. Most often in autumn
and winter. Recently, seismic activity has decreased.

It turned out to be difficult to trace the dependence of radon concentrations
on the amount of water withdrawal, due to the fact that water is supplied to

consumers through a storage tank and the daily water intake is uneven.
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Water is also an additional source of 222Rn getting into the air. Getting into
the human body by airborne droplets, 222Rn increases the risk of lung cancer.
Therefore, the water from underground sources needs constant radiation
monitoring.

Recommendations for the operation of water intakes

The main measures and recommendations for the operation of water intakes
in the study area are aimed at preventing pollution and depletion of groundwater
reserves, as well as at maintaining the operational characteristics of water intakes.

The list of measures was developed taking into account the natural
hydrogeological conditions of the area of work, the operating conditions of wells
and the actual arrangement and maintenance of the sanitary protection zone.

All water wells should be equipped with water meters for systematic control
of water withdrawal and piezometric tubes for measuring groundwater levels.

Radiation safety of drinking water is regulated by SanPiN 1.2.3685-21
"Hygienic standards and requirements for ensuring the safety and (or)
harmlessness of environmental factors for humans."

Since the main radio-forming element in the groundwater of the Ordovician

aquifer, according to the extended radionuclide analysis, is radon and the ratio

(1<xN yA—Bii > 10) indicator of specific total alpha, beta radioactivity and radon in

accordance with the requirements of SanPiN.

In our case, within the underground runoff of the river basin. Karaulnaya

marked a radiohydrochemical halo of uranium nature (Kuzmin, Domarenko,

A

1999) and at 3N Y_Bli > 10 it is necessary to carry out seasonal monitoring of the

content of total a-radioactivity, radon and uranium in the water.

: o o Ai
With a significant contribution of 222Rn (IN Y_Bli > 10), water treatment

should be provided before drinking water is supplied to the consumer.
An effective method of dealing with radon in water, i.e. method of water
purification from radon - water aeration. Aeration is part of the standard water

treatment procedure at urban wastewater treatment plants. As for individual users
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of well water, studies have shown a fairly high efficiency of activated carbon. An
activated carbon filter can remove up to 99.7% of radon, although over time this
figure drops to 79%.

Reducing the radon content in tap water can also be achieved by boiling
water and cooking hot dishes, in which a significant part of the radon evaporates.

It should be noted that studies on the content of radon in water, sources of
its entry into domestic water, de-emanation in the process of water consumption,
are not always carried out by subsoil users, although the annual quality control of
drinking water, which consists in determining the indicators of specific total
alpha, beta radioactivity, is a mandatory requirement in accordance with SanPiN.

In order to improve studies of drinking water for radiation safety, the
Administration of the Krasnoyarsk Territory in various years adopted relevant
resolutions and developed the "Concept for providing the population of the
Krasnoyarsk Territory with drinking quality water until 2023". However, in this
concept, there are no small water intakes with a water withdrawal of less than
100 m*/day, which have problems with water quality in terms of radiological
indicators. Often, such subsoil users in rural settlements do not have the financial
means to perform expensive analyzes for the determination of radionuclides.

For such small water intakes, which provide water to rural settlements,
additional programs are needed at the regional level, which allow monitoring the
quality of drinking water according to radiological indicators in accordance with

regulatory requirements.

Conclusion
In accordance with the goal and objectives of the final qualifying work, the
geological and hydrogeological conditions of the study area were studied, and a
characteristic of the natural conditions of the territory was given. Materials of
predecessors on geological, hydrogeological and ecological conditions are
collected. Based on the studied materials, geological and hydrogeological maps

of the study area were built.
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The geochemical features of the territory are characterized, in which the
change in the qualitative composition of groundwater occurs in connection with
natural processes. Within the development of the aquifer Ordovician zone, there
is a contour of the Berezovskaya uranium-radon-radium hydrochemical anomaly,
which causes a high content of radon in groundwater.

Observations of the chemical composition of groundwater showed the
stability of the ionic composition, pH values, hardness and salinity values.

The main source of changes in the quality of groundwater is the conditions
of their occurrence and the lithological composition of the rocks.

The geoecological state of the water supply facilities in the village of
Minino is generally assessed as favorable and conditionally favorable in terms of
pollution levels. Within the boundaries of the distribution contour of the
hydrochemical anomaly, a site with an unfavorable state of groundwater in terms
of radiological indicators (high radon content), which is of a natural nature, has
been identified.

Since there are no alternative sources of water supply within the study area,
the main thing in this situation is quality control and taking the necessary
measures when the situation worsens.

When writing this thesis, the author studied several foreign articles on the

problem of radon content in groundwater.

1. MacDonald, K. Reducing public exposure to common, harmful well water contaminants
through targeted outreach to highly susceptible neighborhoods as a method of increasing the
likelihood of testing and treatment of water from private wells / K. MacDonald, M. Tippett. —
Text : electronic // Journal of Water and Health. — 2020. — Vol. 18, Ne 4. — P. 522-532. — DOI:
10.2166/WH.2020.059

Abstract: While the Safe Drinking Water Act mandates testing of public water supplies in the
USA, private well owners are responsible for testing and treating their own water. A small
percentage of well owners perform annual testing as recommended and many never test at all
for common and potentially harmful groundwater contaminants. Finding effective ways to
inform residents of the risks associated with their private well drinking water and promote the
testing and treatment for common contaminants is a challenge faced by federal, state, and
local agencies concerned with public health. Targeting residents whose wells are most at risk
for having levels of regulated contaminants above the drinking water standard is a potential
way to efficiently reach individuals. Results of this study show that individuals who receive
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specific letters that a contaminant in a neighbor’s well had exceeded the maximum
contaminant levels for one of five common well water contaminants (arsenic, radon, Gross
Alpha, Escherichia coli, and nitrates) were more likely to test their well than were individuals
who received a general letter about common contaminants in the region. Outreach that reports
more localized, specific information on contaminants in well water results in an increased
chance of testing when compared with more regional and generalized contaminant
information.

2. Przylibski, T. A. Radon groundwater in a radon-prone area: possible uses and problems: an
example from SW part of Klodzko Valley, Sudetes, SW Poland / T. A. Przylibski, S. Stasko,
E. Domin. — Text : electronic // Environmental Geochemistry and Health. — 2022. — DOI:
10.1007/s10653-022-01212-0

Abstract: The paper describes research aimed at expanding scientific knowledge of
radioactive isotope 222Rn occurrence in groundwaters flowing in crystalline rocks, including
its spatial and temporal changes. The research, conducted in an area characterized by medium
radon potential, was intended to determine the values of 222Rn activity concentration in
groundwater in this type of areas. The 222Rn activity concentration in groundwaters
discharged from investigated springs oscillated between 35.3 and 272.0 Bq/L. The authors
discovered possible prevalence of radon groundwaters in areas with medium radon potential,
which is the reason why all groundwaters intended for human consumption or household use
in such areas should be subject to obligatory monitoring of 222Rn activity concentration. In
the event of identifying occurrence of waters with 222Rn activity concentration of at least
100 Bg/L, their purification by removing radon is necessary before they are supplied to a
water distribution network. At the same time, the research area can be regarded as an area
with potentially medicinal radon water occurrence. Therefore, in areas with medium radon
potential, groundwaters which are not suitable as a source of drinking water due to very high
222Rn activity concentration in them can be used as medicinal radon waters in therapeutic
treatments.

3. Kang, J. Efficient radon removal using fluorine-functionalized natural zeolite / J. Kang, B.
K. Singh, W. Um. — Text : electronic // Journal of Environmental Radioactivity. — 2021. —
Vol. 233. — DOI: 10.1016/j.jenvrad.2021.106607

Abstract: Radon (Rn) can easily leak into the environment through groundwater owing to its
high water solubility. Therefore, studying the chemical factors influencing the content and
removal of Rn from groundwater is crucial for the evaluation and mitigation of its
radiological risks to public health. In this study, we conducted a redundancy analysis (RDA)
of Rn in groundwater and performed batch sorption experiments for efficient Rn removal
from the groundwater collected from Daejeon using natural zeolite (NZ) and fluorine-
functionalized natural zeolite (FFNZ) sorbents. The redundancy analysis revealed a positive
correlation between the concentrations of Rn and fluorine (F) in groundwater, indicating that
F can support the long-term retention of Rn in groundwater. NZ and FFNZ achieved ~40%
and ~70% removal of Rn, respectively, following 24 h of treatment, indicating a significant
impact of F (in FFNZ) toward Rn removal from groundwater. Based on the results, Rn is
considered to interact with F through the van der Waals force, which limits the volatilization
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of Rn from the solution. Similarly, the fluorine-functionalized sorbent would interact
preferentially with Rn, thereby enhancing its sorption and removal from groundwater.

4. Assessment of groundwater quality and 222Rn distribution in the Xuzhou region, China / J.
Yang, Z. Yu, P. Yi[et al.]. — Text : electronic // Environmental Monitoring and Assessment. —
2018. —Vol. 190, Ne 9. — DOI: 10.1007/s10661-018-6937-3

Abstract: Evaluation of groundwater quality represents significant input for the development
and utilization of water resources. Increasing exploitation of groundwater and man-made
pollution has seriously affected the groundwater quality of the North China Plain, such as in
the Xuzhou region which is the target of this investigation. The assessment of the
groundwater quality and sources in the region was based on analyses of water chemistry and
222Rn activity in samples collected from wells penetrating unconfined and confined aquifers.
The results indicate that most of the untreated groundwater in the region is not suitable for the
long-term drinking based on permissible limits of the Chinese Environmental Agency and the
World Health Organization. However, the groundwater can be used as healthy source of
drinking water when they can pass the biological test and softening water treatment. Most of
the groundwater is suitable for irrigation. Excessive amounts of SO4 2— and NO3 — are
attributed to mainly influence of wastewater, irrigation, and dissolution of sulfate minerals in
local coal strata. The major source of the groundwater is meteoric recharge with addition from
irrigation and wastewater discharges. Variability of the water quality seems to be also
reflecting the type of aquifers where the highest concentration of HCO3 — occurs in water of
the carbonate fractured aquifer, while the highest Cl— concentration in the unconfined aquifer.
Source of 222Rn activity is mainly related to the rock-water interaction with possible addition
from the agricultural fertilizers. Protection of groundwater is vital to maintain sustainable
drinking quality through reducing infiltration of irrigation water and wastewater.

5. Przylibski, T. A. Radon: A radioactive therapeutic element / T. A. Przylibski. — Text :
electronic // Geological Society Special Publication. — 2018. — Vol. 451, Ne 1. — P. 209-236. —
DOI: 10.1144/SP451.7

Abstract: This paper presents selected issues related to the use of 222Rn in therapeutic
treatments. Radon is a radioactive element whose usage in medicine for more than 100 years
is based on the radiation hormesis theory. However, owing to the radioactive character of this
element and the fact that its alpha-radioactive decay is the source of other radionuclides, its
therapeutic application has been raising serious doubts. The author points to potential sources
and carriers of radon in the environment that could supply radon for use in a variety of
therapies. Except for centuries-long tradition of using radon groundwaters, and later also the
air in caves and underground workings, the author would also like to focus on soil air, which
is still underestimated as a source of radon. The text presents different methods of obtaining
this radioactive gas from groundwaters, the air in caves, mining galleries and soil air, and it
presents new possibilities in this field. The author also discusses problems related to the
transportation and storage of radon obtained from the environment. Within radon-prone areas,
it is often necessary to de-radon groundwaters that are intended for human consumption and
household usage. Also, dry radon wells are used to prevent radon migration from the ground
into residential buildings. The author proposes using radon released from radon groundwaters
and amassed in dry radon wells for radonotherapy treatments. Thanks to this, it is possible to

122



reduce the cost of radiological protection of people within radon-prone areas while still
exploiting the 222Rn obtained for a variety of therapies. With regard to the ongoing and still
unsettled dispute concerning the beneficial or detrimental impact of radon on the human
organism, the author puts special emphasis on the necessity of strictly monitoring both the
activity concentration of 222Rn in media used for therapeutic treatments and of its radioactive
decay products. Monitoring should be also extended to the environments in which such
treatments are delivered (inhalatoriums, baths, saunas, showers, pools and other facilities), as
well as to the patients - during and after the radonotherapy treatments. It is also essential to
monitor the dose of radon and its daughters that is received by persons undergoing radon
therapy. This should facilitate the assessment of the effectiveness of these treatments, which
may contribute to a fuller understanding of the mechanisms of radon impact, and ionizing
radiation in general, on the human organism. This will make it easier to ultimately confirm or
reject the radiation hormesis theory. It is also essential to monitor the effective dose that is
received by medical and technical staff employed to deliver the radonotherapy treatments.

6. Groundwater chemistry and radon-222 distribution in Jerba Island, Tunisia / F. Telahigue,
B. Agoubi, F. Souid [et al.]. — Text : electronic // Journal of Environmental Radioactivity. —
2018. —Vol. 182. — P. 74-84. — DOI: 10.1016/j.jenvrad.2017.11.025

Abstract: The present study integrates hydrogeological, hydrochemical and radiogenic data of
groundwater samples taken from the Plio-Quaternary unconfined aquifer of Jerba Island,
southeastern Tunisia, in order to interpret the spatial variations of the groundwater quality and
identify the main hydrogeochemical factors responsible for the high ion concentrations and
radon-222 content in the groundwater analysed. Thirty-nine groundwater samples were
collected from open wells widespread on the island. Physical parameters (EC, pH, TDS and T
) were measured, major ions (Ca2+, Mg2+, Na+, K+, Cl—, SO42—, NO3— and HCO3—) were
analysed and 222Rn concentrations were determined using a RAD7-H20. Hydrogeochemical
characterisation revealed that groundwater from the Jerba aquifer has several origins.
Basically, two water types exist in the island. The first one, characterized by a low to
moderate salinity with a chemical facies Casingle bondMgsingle bondClsingle bondSO4,
characterizes the central part of Jerba (a recharge area) due to carbonate and gypsum
dissolution. The second water type with high salinities, dominated by Nasingle bondKsingle
bondCl type, was observed in coastal areas and some parts having low topographic and
piezometric levels. These areas seem to be affected by the seawater intrusion process. The
222Rn concentrations in groundwater samples in Jerba varied from 0 Bq.L—1 to 2860 Bq.L—1
with an average of 867 Bq.L—1.

The highest values were registered in the western coastal wells and near the fault of Guellala.
However, the central and eastern wells showed low radon levels. Compared to 222Rn activity
in some countries with the same lithology, radon concentrations in the Jerba unconfined
aquifer have higher values influenced by the structure of the aquifer and by seawater inflow
enriched with 222Rn resulting from the decay of uranium derived from phosphogypsum
deposits in the gulf of Gabes. The EC and 222Rn spatial variability in the study area were
mapped using ARC Map 10.3 software. Hydrochemical results in addition to geological data
and radon activities confirm the existence of vertical communication between the Miocene
aquifer and the unconfined Plio-Quaternary aquifer through fault system and a lateral
communication with the sea via seawater intrusion.
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7. Changes in groundwater radon concentrations caused by the 2016 Kumamoto earthquake /
K. Kawabata, T. Sato, H. A. Takahashi [et al.]. — Text : electronic // Journal of Hydrology. —
2020. — Vol. 584. — DOI: 10.1016/j.jhydrol.2020.124712

Abstract: This study examined radon concentrations in springs in Kumamoto and Aso regions
following the 2016 Kumamoto earthquake, in addition to monitoring springs near the
Futagawa-Hinagu fault zone for more than two years following the earthquake to investigate
the relationship between crustal deformation and the radon concentration variation. We
compared these radon concentrations with those obtained prior to the earthquake. The springs
that showed elevated radon concentrations were located within the compressive strain
quadrant of the earthquake. The post-seismic concentration variations of the monitored
springs can be explained by rock porosity changes. These results suggest that the radon
concentration in spring water is affected by porosity changes caused by stress changes derived
from earthquake deformation and subsequent post-seismic relaxation. Our results are
consistent with the previously inferred permeability enhancement model. Mass conservation
calculations for radon release yielded porosity changes ranging from 30% to 70% for some
aquifer systems. This study explores the possibility of radon monitoring as a tool to
investigate not only seismic precursors but also post-seismic crustal deformation and aquifer
property changes due to large earthquakes on a regional scale.

8. An assessment of groundwater contamination risk with radon based on clustering and
structural models / L. Martins, A. Pereira, A. Oliveira [et al.]. — Text : electronic // Water. —
2019. - Vol. 11, Ne. 5. — DOI: 10.3390/w11051107

Abstract: There is currently some controversy in the scientific community regarding the
efficiency of the water—rock interaction process in the contamination of radon in groundwater.
In this study, some difficulties were found in the sampling phase. Many of the water
collection points are used for human consumption. As such, some municipalities did not want
to collaborate. When this natural contaminant is undetectable to the human sense and may
cause pulmonary neoplasms in the long term, it is difficult to obtain collaboration from the
municipalities concerned. To overcome this controversy, it is important to understand that
geogenic, climatic, hydrological, and topographic features may contribute to the effective
transfer of radon from rocks to groundwater. In brief, this new approach combines the radon
transfer from the geological substrate to the groundwater circulation through hierarchic
agglomerative clustering (HAC) and partial least squares-path modeling (PLS-PM) methods.
The results show that some lithologies with higher radon production may not always
contribute to noticeable groundwater contamination. In this group, the high-fracturing density
confirms the recharge efficiency, and the physical-chemical properties of the hydraulic
environment (electric conductivity) plays the main role of radon unavailability in the water
intended for human consumption. Besides, the hydraulic turnover time of the springs can be
considered an excellent radiological indicator in groundwater. In the absence of an anomalous
radioactive source near the surface, it means that the high-turnover time of the springs leads to
a low-radon concentration in the water. Besides linking high-risk areas with a short period
required to free local flow discharges, this study exposes the virtues of a new perspective of a
groundwater contamination risk modeling.

9. Assessment of radon concentration of ground water in [jero Ekiti/ D. M. Akinnagbe, M.
M. Orosun, R.O. Orosun [et al.]. — Text : electronic // Manila Journal of Science. — 2018. —
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Vol. 11. — P. 32-41. — URL: https://www.dlsu.edu.ph/wp-
content/uploads/pdf/research/journals/mjs/MJS11-2018/volume-1/MJS11-4-Akinnagbe-et-
al.pdf (usage date: 25.05.2022).

Abstract: Assessment of radon concentration in ground water in Ijero, Ekiti State, was carried
out using the RAD7/RAD H20 driven alpha spectrometry technique. The results were used to
estimate the annual effective committed doses in order to establish possible radiological
health hazards and to suggest necessary safety measures Forty water samples from boreholes,
wells, and streams were collected and analyzed for the radon concentration. The minimum
and maximum radon concentrations in the samples were 0.168 Bq/L and 78.509 Bqg/L from
stream and borehole samples, respectively. Out of the samples, 18 had radon concentration
exceeding 11.1 Bg/L, the maximum permissible limit. It was observed that none of the
samples has radon concentration value up to 100 Bg/L, which is recommended by the
European Union to be the upper bound value, above which remedial action is required. No
particular trend was observed, and no relationship can be inferred to exist between the mean
radon concentration, temperature, and PH of the samples. None of the samples had an annual
effective dose higher than the maximum permissible limit of 0.2 mSv/y if consumed by
children and 0.1 mSv/y if consumed by adults.

10. Ghernaout, D. Aeration Process for Removing Radon from Drinking Water — A Review /
D. Ghernaout. — Text : electronic // Applied Engineering. — 2019. — Vol. 3., No. 1. — P. 32-45.
—DOI: 10.11648/j.2¢.20190301.15

Abstract: This paper presents information on various radon elimination techniques and
presents knowledge on anticipated elimination performances following literature. The
technologies assessed in this review comprise different aeration techniques and granular
activated carbon (GAC) as tools to eliminate and decrease radon in potable water. Because
radon does not bound to water molecules, it is not dissolved. Radon’s low solubility and its
elevated vapor pressure imply that it strongly partitions into the air through diffusion. For the
reason that it readily diffuses from water to air, radon is scarcely observed in surface waters
and is firstly trouble in groundwater and radon is easily removed through aeration processes.
Aeration transmits the radon pollution from water to air, so precautions should be taken to
avoid such air contamination hazards. Aeration is not sufficient for removing radon from
drinking water; it should be supported by adsorption method. Air is mainly composed of
nitrogen (N2(gas), ~80%) and oxygen (02(g), ~20%). N2 is hydrophilic and O2 is
hydrophobic. Injecting pure O2 into water would be more efficient than air (i.e., N2 + O2) in
removing radon from water, thanks to its hydrophobicity. At the opposite extreme, injecting
pure N2 would be less performant, due to its hydrophilicity. Research should be made on this
direction.
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