TOMSK TOMCKWNI
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UNIVERSITY IRIME YHVBEPCUTET

MwuHMcTepcTBO HayKkm 1 Bbiclwero o6pasoaHua Poccuinckon Gegepalnm
depepanbHoe rocygapcTBeHHOE aBTOHOMHOE
obpasoBaTesibHOe yupexaeHune Bbicliero obpasoBaHuA
«HaumoHanbHbIN nccnegosaTebCknii TOMCKUIN NOAMTEXHMYECKNA YHUBepcuTeT» (TI1Y)

WnxenepHas MKoJa MPUPOJHBIX PECYpPCOB

Hamnpasnenue nmoaroroku 20.04.02. [Ipupogoo0ycTpoiiCTBO U BOOTIONB30BAaHUE
Otnenenue reoioruu

MATUCTEPCKASA IUMCCEPTALIUSA

Tema pa6oThl

Hcnonb3oBanue TaHHBIX JMCTAHIMOHHOTO 30HIHMPOBAHUS 3eMJIH IS
HCCJIeIOBAHNSI IOMCKOBBIX KPUTEPUEB M NPU3HAKOB MECTOPO:KIEHHUI NMOA3eMHBIX BO/I Ha
nJiomaau BogocoopHoro d6acceiina pexu Caou (Appuxa,3uméadse,)

V/JIK 556.3:550.814(689.1)

Crynent
I'pynna [5(0] Hoanucey JlaTta
2BM92 Munamb6o [lutep
PykoBoautens BKP
JoKHOCTH (15 (0] Yuenasi crenenb, Moanucey Jara
3BaHue
Homent OI' Ky3eBanoB Koncrantun K.T.-M.H
HNBanoBuu

KOHCYJIBTAHTHBI 10 PA3JAEJIAM:
1o pazneny «PUHAHCOBBIH MEHEIKMEHT, pecypco3(PEeKTUBHOCTh U pecypcocOepekeHue»

JonxuocTs [01% (0] Yu4eHnas crenenb, Tloanucn Jara
3BaHHe
Houent OCI'H Prokakuna TatbsanHa K.3.H
IIBUIT ["aBpunoBHa
Ilo pasaeiny ((COI_[I/IaJ'IBHaH OTBCTCTBCHHOCTH))
JloKHOCTH (117 (0] Yuenas cTenens, Moanuce Jlara
3BaHHe
JloeHT [TamkoB EBrenuit K.T.H
Hukomaesnu
JONNYCTUTD K BAILIUTE:
PykoBoaurenn DUO Yuenasi crenens, Hoamucs Jara
oon 3BaHHe
Uucras Bona [Taceunuk Enena K.T.-M.H
IOpbeBHa

Tomck — 2021 1.
1



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUSA OOII

Kon

KOMIICTCHIUHA

HaumeHoBaHne KOMIIETEHIIUH

YHI/IBepcaJIbele KOMIICTCHIIMHU

VK(Y)-1

CriocobeH ocyIIecTBIATh KPUTHIECKH aHAIIN3 TPOOIEMHBIX CUTyallnid Ha OCHOBE
CHCTEMHOTO ITOJIX0/Ia, BEIPA0ATHIBATH CTPATETHIO ICHCTBHI

VK(Y)-2

Cnocoben YHOpaBJIATh NPOCKTOM Ha BCCX 3TallaX €Tro JKU3HCHHOT'O [UKJIa

VK(Y)-3

Croco0eH OpraHu30BBIBATh U PYKOBOAMTH PabOTOI KOMaH/IbI, BRIpaOaThIBast
KOMAaHJIHYIO CTPATETHUIO JUISI TOCTHXKEHUSI TIOCTABICHHOM LIETTH

YK(Y)-4

CrnocoOeH MPUMEHSITH COBPEMEHHBIC KOMMYHUKATUBHBIC TEXHOJIOTHH, B TOM YHCIIC Ha
HHOCTPAHHOM (-bIX) s13bIKE (-aX), IS aKaJIEMIYECKOr0 U IPOeCCHOHATHLHOTO B3aUMOJICHCTBUS

VK(Y)-5

CriocoOeH aHaIM3MpoBaTh U YUUTHIBATh Pa3sHOOOpasne KyJIbTyp B IIpoLiecce
MEXXKYJIBTYPHOTO B3aUMOCHCTBUS

VK(Y)-6

Crioco0OeH onpenensiTs U peaan30BbIBaTh IPHOPUTETHI COOCTBEHHON IESTEILHOCTU U
CIIOCOOBI €€ COBEPLICHCTBOBAHHS HA OCHOBE CAMOOLICHKU

Oo0menpogdeccnoHabHbIe KOMIIETEHIIUT

OITK(Y)-1

CHOCOOHOCTH ¥ TOTOBHOCTH PYKOBOJAUTH KOJJIEKTHBOM B chepe cBoei
npodecCHOHANBHON AEATEbHOCTH, TOJIEPAHTHO BOCIIPHHUMAs! COLIMANIBHEIE,
THUYECKHE, KOHPECCHOHABHBIE U KYJIbTYPHBIC PA3IHUMS

OITK(Y)-2

CIIOCOOHOCTH UCITOIL30BaTh Ha IMMPAKTHUKEC YMCHUS U HABBIKU B OPraHU3allnun
HCCICA0BATCIBCKUX U ITPOCKTHBIX pa60T, HaxXOAWTh U IIPUHUMATH YIIPABJICHYCCKUC
peuieHus, (I)OpMI/IPOBaTB eI KOMaH/bl, BO3HeﬁCTBOBaTL Ha €€ COIMaJIbHO-
MICUXOJIOTHYSCKHI KIUMAT B HYXXHOM U1 JOCTUIKCHUA ueneﬁ HalpaBJICHUHU,
OIICHUBATH KAUCCTBO PE3YJIbTATOB ACATCIIBHOCTU

OITK(Y)-3

TOTOBHOCTB K M3Y4€HHIO, aHAJIN3Y U COIIOCTABJICHUIO OTEUYECTBEHHOTO U 3apyOeKHOr0
OTIBITA 10 pa3padOTKe U PeaIn3aliy MPOEKTOB MPHUPoJ000yCcTpoiicTBa U
BOJIOII0JIb30BaHUs

OITK(Y)-4

CIOCOOHOCTD UCIIOJIb30BATh 3HAHUS METOJIOB MIPUHATHS PELICHUH pyu GOPMHUPOBAHUN
CTPYKTYpBI IPUPOJHO-TEXHOTEHHBIX KOMIIJIEKCOB, METOAOB aHAJIN3a HKOJIOTO-
9KOHOMHYECKOHN M TEXHOJIOTUIECKOH d3PPEKTUBHOCTH MTPH POCKTUPOBAHHUHU U
pean3anyy IpoeKTOB MPUPOI000YCTPOIICTBA U BOJIOTIONB30BAHNS, IIPOEKTOB

BOCCTAHOBJICHHS TIPUPOHOTO COCTOSTHAA BOJHBIX U IPYTHX MPUPOIHBIX O0BEKTOB

OIIK(Y)-5

CIOCOOHOCTH TIPO(eCcCHOHATTFHO KCITONB30BATH COBPEMEHHOE HAYYHOE U TEXHUYECKOE
00opyioBaHHE U IPUOOPHI, a TAKIKE MPOPECCHOHATILHBIC KOMIIBIOTEPHBIC
MIPOrpaMMHBIE CPECTBA

OIIK(Y)-6

CIOCOOHOCTh cOOMpaTh, 0000IIATh U AHATTU3UPOBAThH KCIIEPUMEHTAIBHYIO U
TEXHUIECKYIO HH(POPMAIIHIO




OIIK(Y)-7

CHOCOOHOCTH 00ECTIeYNBaThH BHICOKOE Ka4eCTBO PaOdOTHI MPH MPOSKTUPOBAHUH,
CTPOUTENBCTBE U SKCILUTyaTallii 00BbEKTOB MIPUPOA00O0YCTPOMCTBA U BOJOIIOIB30BaHUS,
IIPY IPOBEICHUN HAY4HO-UCCIEIOBATENBECKUX PabOT

IIpodeccuonanbHbIE KOMIIETEHIIMH

HpOCKTHO-I/ISLICKaTe.]IbCKaH AEeATECJIbHOCTD

TIK(Y)-1

CITOCOOHOCTH OTPEAEIIATh UCXOTHBIC TAHHBIC IS TIPOSKTUPOBAHUSA 00HEKTOB
MPUPOI000YCTPONCTBA U BOJIOTIOIH30BAHUS, PYKOBOIUTH U3BICKAHUSMU 110 OIICHKE
COCTOSTHUSI IPUPOIHBIX M MPUPOJTHO-TEXHOTCHHBIX 00BEKTOB

TIK(Y)-2

CIIOCOOHOCTb MCIIOJIB30BaTh 3HAHUA METOAUKU IPOESKTUPOBAHUS HHKECHEPHBIX
COOPY)KEHUH, X KOHCTPYKTUBHBIX 3JIEMEHTOB, METOAUKH HHKEHEPHBIX PaCUeTOB,
HEOOXOIUMBIX JJIsl IPOSKTHUPOBAHUS CUCTEM, O0BEKTOB M COOPYKEHUHN IS
NPUPOAOOOYCTPONCTBA U BOAONOIB30BAHUS

TIK(Y)-3

CIocoOHOCTh 00eCIeYnBaTh COOTBETCTBHE Ka4eCTBA IPOEKTOB IPUPOL000yCTpOHCTBA
1 BOJIOTIOJIH30BAHUS MEXTyHAPOIHBIM U FOCYAapCTBEHHBIM HOPMaM U CTaHJapTaM

Hay'lHO-l/ICCJ'Ie)IOBaTeJ'ILCKaH HECATECJIbHOCTD

TIK(Y)-6

CHOCOOHOCTH (YOPMYITHPOBATh LENIU U 337a4H UCCIIETOBAHNHN, TPUMEHSTh 3HAHUS O
METO/IaX UCCIICAOBAHNUS IPH U3YUYEHUH MPUPOJHBIX MPOIECCOB, PU 00CIIECIOBAHUM,
9KCHEPTH3E€ U MOHUTOPHHTE COCTOSHUS IPUPOIHBIX OOBEKTOB, OOBEKTOB
MIPUPOA0OO0YCTPOHNCTBA U BOJOIOIB30BAHUS U BIHUSHUS HA OKPYKAIOLIYIO CpeLy
AHTPOIIOTCHHOM AEATEILHOCTH

TIK(Y)-7

CIOCOOHOCTH pa3padaThIBaTh M BECTH 0a3bl SKCIIEPUMEHTATBHBIX JaHHBIX,
MPOU3BOIUTH TIOMCK M BEIOOP METOIOB M MOJISIICH IS PEIICHHs HayqHO-
UCCIIEZIOBATENILCKHX 3a/1a4, TIPOBOJUTH CPABHEHUE U aHAJIM3 MOJTYYEHHBIX PE3YJIbTaTOB
UCCIIEZIOBAHUH, BBITIOJHATH MaTEMAaTHIECKOE MOJICITUPOBAHNE ITPUPOIHBIX POIIECCOB

TIK(Y)-8

CIIOCOOHOCTH J€J1aTh BBIBOIBI, (I)OpMyJ'II/IpOBaTB 3aKIIFOYUCHUA U pCKOMCHAAUH,
BHCAPATH PE3YJIbTAThI I/ICCJ'IC,I[OBaHPIﬁ n pa3pa60T01< " OpraHu30BbIBATDb 3AlIUTY IIpaB
Ha 00BEKTHI HHTeHHeKTyaﬂLHOﬁ COOCTBEHHOCTH

TIK(Y)-9

CHOCOOHOCTH MPOBOJUTH MOUCK, MOJy4YeHUE, 00padOTKY M aHAJIN3 JaHHBIX MOJIEBBIX U
71a00paTOPHBIX UCCIIEA0BaHNH, 00CIEI0BAaHUMN, SKCIIEPTH3bl © MOHUTOPHHIa OOBEKTOB
MIPUPOA0OOYCTPONCTBA, BOJOIIOIB30BAHUS

HpO(l)eCCI/IOHa.]II)HbIe KOMIICTCHIIMHA YHUBECPCUTETA

JUITK(Y)-1

CIIOCOOHOCTB OCYIIECTBIIATH MEIarOTHYECKYIO JACSTeIbHOCTh B 00JaCTH
npodecCuoHaIbHOMN OArOTOBKH




TOMSK
POLYTECHNIC
UNIVERSITY

TOMCKUN
MONMUTEXHUYECKUN
YHUBEPCUTET

MnHWCTEpCTBO HayKM 1 Bbiclero obpasosaHmAa Poccuinckon ®egepauun
benepanbHoe rocygapcTBeHHOE aBTOHOMHOE
obpasoBaTesibHoe yupexkaeHune Bbicliero obpasoBaHumA
«HaumoHanbHbIN nccnefoBaTeNbCcknii TOMCKUIM NONUTEXHNYECKI YHUBEpPCUTeT» (TT1Y)

WNnxenepHas MKoJa MPUPOIHBIX PECYpPCOB

Hanpasnenue noarorosku 20.04.02 [Ipupoaoo0ycTpoiCTBO U BOAOIOIE30BaHNE

OTOeneHue reojioruu

YTBEPXIAIO:
PykoBoaurens OOII
ITaceuynux E.1O.

3AJAHHUE
HA BBINOJIHEHHE BBINYCKHOM KBAJIN(PUKAIMOHHON padoThl

B dopwme:

Marucrtepckoit IuccepTanum

Crynenty:

(baxanaBpckoli pabOTHI, AUITIOMHOTO NPOEKTa/paboThl, MAarNCTEPCKOM ANCCEPTALN)

I'pynna

[0)% (0]

2BM92

Munamb6o [Tutep

Tema paGoThI:

Hcnonp30Banue JaHHBIX AUCTAHIIMOHHOTO 30HIUPOBAHMS 3EMIIN JIJISl UCCIIEIOBAHUS
ITOMCKOBBIX KPUTCPUCB U ITPU3HAKOB MCCTOpO)KI[eHI/H\/JI IIOA3€MHBIX BOJ Ha IIJI0IIaan
BoZI0cOOpHOTO Oacceiina pexu Cabu (Adpuka,3umbadse,)

VYTBepxkieHa PUKa30M JUpPEKTopa (a1ara, HOMep)

Ot 24.12.2020 Ne359-39/c

CpOK ca4yu CTYACHTOM BBIIIOJIHEHHOM pa6OTLIZ

15.06.2021

TEXHUYECKOE 3AJIAHUE:

Hcxoanbie naHHbIE K padoTe

(HaumeroB8aHUe 0OBbEKMA UCCIe008AHUSL UTU
NPOEKMUPOBAHUSL, NPOU3BOOUMENLHOCHb UIU HA2PY3KA,
peodicum pabomvl (HenpepuieHblil, nepuoOUdecKull,
YUKTUYECKULi U m. 0.); 8UO CbIPbS UTU MAMEPUAL
usoenus; mpebosanus K npoOyKmy, uz0eiuio uiu
npoyeccy; ocobvie mpebo6anus K 0CO6eHHOCMAM
@ynrkyuonuposanus (Ikcnayamayuu) oovekma unu
uzdenust 6 niane 6e30NACHOCIU IKCHILYAMAYUL, GIUSHUS
HA OKPYIACAowyIo cpedy, IHep2o3ampamam;
DKOHOMUYECKULL AHAU3 U M. O.).

OOBEKTOM HCCIICIOBAHUS SBIISIOTCS IPOTHO3HBIC
pecypchI IOJI3EMHBIX BOJI B BOJJOCOOPHOM OacceliHe
pexu Case.BogocOopHsrit 6acceiin pexu CaBe
pacmoJoXKeH B I0TO-BOCTOYHOM dacTu PeciryOimku
3umbadBe.

B pa60Te HCIIOJIb30BAaHbI MaTepualibl 1o
TC€OJIOTUYECKOMY HN3YUYCHHIO BOHOC60pa,JIaHHI)Ie
ITIOJIEBBIX I/ICCHC,Z[OBaHI/Iﬁ u METCOPOJIOTHUICCKUX
CTaHHHﬁ,FCOHOI‘H‘iCCKaﬂ KapTa HCCHCZ[yeMOﬁ

TEPPUTOPHUH B KOCMHYECKHE CHUMKH Muccur SRTM.




IlepeyeHnb moaJiesKaAMMX UCCIETOBAHNIO,
NMPOEKTHPOBAHUIO 1 Pa3padoTKe

BONPOCOB

(ananumuyeckuii 0030p NO IUMEPAYPHBIM
UCMOYHUKAM C YeablO BbIACHEHU OOCTUNCEHUL MUPOBOLL
HAYKU MEXHUKU 8 PACCMAMPUBAemMoll oonacmu;
NOCMAHOBKA 3a0ayu UCCIe008aHUs, NPOESKMUPOBAHLS,
KOHCMPYUPOBAHUsL, COOePICAHUe NPOYeOYPbl
uccne006ansl, NPOEKMUPOBAHUsl, KOHCIPYUPOBAHUSL,
00cydcOeHe Pe3yIbmamos blNOIHEHHOU padomul,
HAUMEHO0BAHUE OONOIHUMENbHBIX PA30eN08,
nooznexcawjux paspabomke, 3axKnoueHue no pabome).

1.0mucathb reorpaduyecKue u (usznueckue
XapaKTePUCTHKU HCCIIEAYEMOI TEpPUTOPUH

2. JletanbHo MPOAHATN3UPOBATh (akTopbI
(bopMHpOBaHUS  TIOA3EMHBIX  BOJ[, CBSI3aHHBIX C
BOIOCOOPHBIM OacCeHHOM.

3.Metonsl ©  pe3ynbTaThl  aHAlW3a  IMOTEHIHAIa
MOJI3EMHBIX ~ BOJA  BOJOCOOpa C  HCIOJb30BaHHEM

nHcTpymenToB [ YIC.

4.DuHAHCOBBIN MEHEPKMEHT, pecypco3hHeKTUBHOCTD U
pecypcocOepexenue

5.ConmanbHast OTBETCTBEHHOCTh

6.Paznen Ha MHOCTPaHHOM SI3BIKE

Hepeqe}[b rpa(]m'{eCRoro MaTrepuajia
(c mouHbIM yKazaHuem 00s13amenbHbIX Yepmedicell)

1.I'eonoruueckas kapra BOIOCOOPHOTO OacceifHa peKu
Case;

2.PacTtpoBbie kapThl hakTOpOB (GOpMUPOBAHHS
MOJI3eMHBIX BOJI (cocTarieHa ucnonauteneM BKP);

KoHncyabTaHThI 10 pa3ieaM BbIIIYCKHOM KBATH(UKANNOHHOI padoThl
(c ykazanuem pazoenos)

Pa3nen

KoncyabTanr

DOuHaHCOBBIM MEHE)KMEHT,
pecypcodddekTHBHOCTE U
pecypcocOepekeHne

Prixakuna TaTesiHa ['aBpunoBHa

ConmanpHas OTBETCTBEHHOCTD

ITamkoB Esrennit Hukosmaesuu

HHuocTpaHHBIN S3BIK

VYr1atuna Slnuna BuktopoBHa

Ha3panusi pa3jienoB, KOTOpbIe J0KHBI ObITH HANMCAHBI HA PYCCKOM U HHOCTPAHHOM
SI3bIKAX:

Use of Remote Sensing Data to Study Search Criteria and Signs of Groundwater Deposits in
Save River Catchment Basin (Zimbabwe, Africa)

JlaTa BbIIa4M 321aHUS HA BBINOJTHEHHE BbIIIYCKHOM
KBAJIH(HUKANMOHHOI padoThI 110 JHMHEHHOMY rpaduky

3aganue BbIaAd PYKOBOIMUTEb:

Yuenas
JomxHocTh DdOUO CTeNeHb, MMoanucek Jara
3BaHHe
KyzepanoB Koncrautuu
Homenr O y K.T.-M.H
HMBanoBu4
3aaHue NPUHSAJ K UCIIOJIHEHHUIO CTY/IEHT:
I'pynna DPUO Hopnucn Jara
2BM92 Mnam6o ITutep
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MwuHMcTepcTBO HayKkm 1 Bbiclwero o6pasoaHua Poccuinckon Gegepalnm

denepanbHoe rocyaapcTBeHHOE aBTOHOMHOE
obpaszoBaTesibHOE yupexaeHye Bbiclero obpas3oBaHus

«HaumoHanbHbIN nccnegosaTebCknii TOMCKUIN NOAMTEXHMYECKNA YHUBepcuTeT» (TI1Y)

NnxenepHas 1kosia NpupoIHbIX PeCypcoB
Hamnpasnenue nmoaroroku 20.04.02. [Ipupogoo0ycTpoiiCTBO U BOIOTIONB30BAHUE
VYpoBeHb 00pa3oBaHus MarucTparypa

Otnenenue reoyioruu
[Tepuon BbIOTHEHUS

(ocennuii / Becennuil cemectp 2020 /2021 yyebHOro roaa)

dopma npeacTaBiIeHUs] padOTHI:

MaruCTepcCKas Juccepranus

(baxanaBpckast paboTa, IUIUIOMHBIN TPOEKT/paboTa, MarucTepcKas TUCCepTaIHs )

KAJIEHJIAPHBINA PEUTUHI -TIJIAH

BBIINIOJIHEHHS] BBIYCKHOI KBATH(UKAIMOHHOKH padoThI

CpoK c/1auu CTYJIEHTOM BBITIOJTHEHHON paOOThI: 15.06.2021
Jarta HasBanue pasnena (MoaxyJs) / MakcuMabHbIii
KOHTPOJIs B/ paboThl (McciIel0BaAHUA) Oas1 pazaena
(MonyJist)
14.05.2020 | M3y4eHHOCTD UCCIEIyEeMOIl TeMBI
15.10.2020 | ®wuswmko - reorpaduIeckas XxapakKTeprCcTHKa BOJOCOOpHOTO OacceiiHa peku CaBe
15.03.2021 | Ananu3 akTopoB GopMHUPOBaHHS TO3EMHBIX BOJL
30.04.2021 | MeToabl M pe3yJsibTaThl aHaM3a MOTEHLMANA MOJ3EMHBIX BOJ BojpocOopa c
ucnosib3oBanueM uactpymenton I'MC.
31.05.2021 | duHaHCOBBII MEHEHKMEHT, pecypcoadheKkTHBHOCTD U pecypcocOepexeHne
31.05.2021 | CoumanbHas OTBETCTBEHHOCTH
31.05.2021 | Pa3nen Ha MHOCTPAHHOM SI3BIKE
COCTABUJI:
PykoBoaurens BKP
JloKHOCTH [(%(0] ‘Y4enasi cTeneHb, IMoanuch JlaTta
3BaHHUE
Jonent OI KyseBanoB Koncrantun K.T.-M.H
HBanoBuY
COI'JIACOBAHO:
Pykosoantesas OOII
JL0JIKHOCTD ()7 (0] ‘Y4eHasi cTeneHb, IMoanuch JlaTa
3BaHHE
Houent OI" [Taceunuk Enena K.T.-M.H.,
IOpreBHa JIOTICHT




_ 3AIAHME JJISl PA3JEJIA
«®UHAHCOBBIII MEHEJU)KMEHT, PECYPCOD®®EKTUBHOCTD U

PECYPCOCBEPEXEHMUE»
Crynenty:
I'pynna L0400
2BM92 Munam6o ITutep
Ixona 0000004 OraeneHne WKOJIBI OTIEeJIEHUE T€0JIOTHHI
Yposeun Maructparypa | Hanpasienne 20.04.02. [Tpupoaoo0yCTpONUCTBO U
o0pazosans BOJIONOJTE30BAHNE

pecypcochepekeHue»:

Hcxonnblie 1anHble K pa3aeny «DMHAHCOBbIH MEHEIKMEHT, pecypcodPPeKTUBHOCTD U

Hcnonp30BaHne TaHHBIX AUCTAHIIMOHHOTO 30HIMPOBAHHUS
3eMJTH TSl KCCIIEIOBAHMS TIOMCKOBBIX KPUTEPHEB U
MPU3HAKOB MECTOPOXKIAEHUHN MOA3EMHBIX BOJI Ha IJIOILAIA
BotocbopHoro bacceitna peku Cabu (Adprka ,3um6a0Be)

Pabora c Hay4HOI TUTEpaTYpOH,

MPEACTABICHHON B POCCUNUCKUX U
HWHOCTPAHHBIX HAYYHBIX Hy6JII/IKa]_[I/ISIX,
AHAIMTHYECKHUX MaTepHaiax

IlepeyeHb BONPOCOB, MOJIEKAIMX HCCTEI0BAHNIO, TPOEKTHPOBAHMUIO M Pa3padoTKe:

pecypcochepedicerust

1. Oyenka KomMmepuecKkoeo NOmeHyuad,
NepCReKMUBHOCIU U ATIbINEePHAMUS pa3padomKu
npoeKma ¢ NOUYUU pecypcodppexmusHocmu u

IIposedenue npednpoekmno20 aHanu3a.
Onpedenenue yenego2o pulHKa U
nposedeHue e2o cecMeHmMUPoBaHusl.

Boinoanenue SWOT-ananuza npoekma

paspabomxu

2. 3. Ilnanuposanue u popmuposarue Odxcema

Onpedenenue yeneti u 0xCUOaHUL,
mpebosanuil npoexma. Onpedenerue
010021cema HayHHO20 UCCIE)08HAUS

3. Onpedenernue pecypchoil, PuHaAHCOBO,
9KOHOMUYECKOU 3¢hhexmusHocmu

IIposedenue oyenKu IKOHOMUYECKOT
aghghexmuernocmu,
pecypcoaphexmusnocmu u
CcpasHumenvHou 3ppexmusnocmu
PA3IUYHBIX 8APUAHMOE UCTIOTHEHUS]

Hepeqeﬂb r pa(]mquKoro MaATEPHAJIA (c mounvim ykasanuem obazamenshvix uepmedicets):

2. Mampuya SWOT
3. Ipaghuk nposedenust u 6r00xcem npoekma

1. Oyenxa xonkypenmocnocobnocmu mexnuueckux peuieHuil

4. Oyenka pecypcnoil, PuHaAHCOBOI U IKOHOMUUECKOU I hekmusHocmu paspabomku

\ JlaTa BBIIA4YH 3a1aHUsA JJIS pa3/iena o JHHeHHOMY rpaguxky

3agaHue BbI1aJ KOHCYJIbTAHT:

JokHOoCTH DoUo0 Yuenas crenenb, MMoanucn Jara
3BaHHE
JlonieHT OCI'H Proxakuna TaTbsHa K.3.H.
[IIBUIT ["aBpusioBHA
3aaHue NPUHSJ K NCIIOJIHEHUIO CTY/IEHT:
I'pynna DdUO Hoamucr Jara
2BM92 Munamso Ilutep




3AJJAHME JIJISI PA3JIEJIA
«COLMAJIBHASI OTBETCTBEHHOCTb»

Crynenry:
I'pynna DPUO
2BM92 Munam6o [Tutep
xosa HULIITP Otaenenue (HOLL) reoJIOTuN
Yposenb MarHCTpaTypa Hanpasienue/cnenuansnocts | 20.04.02
o0pa3oBaHus .
[IpupoaoodycTpoiicTBO
1 BOJOITIOJIB30BAHUC
Tema BKP:

Hcnosb30BaHue JaHHBIX THCTAHIMOHHOTO 30HIMPOBAHMS 3eMJIH V151 UCC/IeI0BAHUS MOUCKOBBIX
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B pabore mpuBOASATCS METOJIMKA MPOBENEHUS HCCIENOBAaHUS, PE3YJIbTaTh
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IPOTHO3HBIE PECYPCOB IMOJA3EMHBIX BOJA C YKa3aHHEM OIICHOYHBIX JI€OMTOB
MEPCIEKTUBHBIX YYaCTKOB /I TOHMCKAa MECTOPOXKIECHUA TMOA3EMHBIX BOJA B
npenesax IUIonaaM BogocobopHoro 6acceitna. McXoqHbIMU JaHHBIMU 71l OLICHKH
pPECYpPCHOTO MOTEHIIMaja MOA3EMHBIX BOJI B IaHHOM paboTe SBJISIOTCS CITy THUKOBBIE
CHUMKH JUCTAaHIMOHHOrO 30HaupoBaHusl 3emiin Landsat 8, MHOroseTHUEe naHHbIE
THIPOMETEOPOJIOTMYECKUX HAOIIOACHUNA W TE€O0JOTMYeCKHe KapThl HCCIeIyeMO
TeppuTopun. OCHOBHAS YacTh HCCIEN0BaHUs ocyiecTBiasnoch B [10 GIS.
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BBEJAEHUE

Bo MHOTHX 3aCyNITUBBIX, OJTY3aCyIUIMBBIX U CEIBCKUX pallOHaX MOJI3€MHBIE BObI
SIBJISIFOTCSI OCHOBHBIM MCTOYHHUKOM 00I1IeT0 BojgocHabkenus [12]. Hamruue Bozw
HaJJIeKAIIEro KauyecTBa U o0beMa SIBJIAETCS HEOTHEMJIEMOM YacThIO MOANEPKKU
COLIMAJIBHO-?)KOHOMHYECKOT0 Pa3BUTHS U )KU3HEHHO BAYKHBIX IKOCUCTEM, KOTOPbHIE
3aBUCAT OT Hee. Bo BceM MHpe MOBEPXHOCTHBIE BOJHBIE PECYPCHI CEPHE3HO
NOCTpajaii OT TakuX (PAKTOPOB KaK: 3aCyXW W HABOJHEHHMS, B PE3yJIbTaTe YEro
MIOCEJICHHE CTalIM B OOJBIIEH CTENEHW 3aBUCETh OT PECYPCOB IMOA3EMHBIX BOJ.
[TpumepHo 75% nacenenust AQpUKU 3aBUCUT OT TPYHTOBBIX BOJ, UCIPOJIb3yEMbIX
JUTsl BHyTpEHHEro noTpediaeHus. 3umM0a0dBe He ABIIAETCS UCKIIOYeHUEM: 6omee 68%
€€ HaCeJIEHUsI CYATAETCA 3aBUCUMBIM OT IOJI3eMHBIX BoJI. Bomocoop CaBe, KOTOpbIT
ABJISIETCSI MECTOM IIPOBEICHUSI JAHHOTO MCCIIEIOBAHUS, PACIIONIOKEH B BOCTOYHOU
yact 3umM0aoBe, rie 70% cellbcKOro HaceaeHHUs IoJlaraeTcs Ha 3a11achl MOA3EMHBIX
BOJI JUISI IOMAIITHETO MCIIOJIB30BAHUS U CEITbCKOX03HCTBEHHBIX Tieneit [15].

PocT uncnenHoCTH HaceneHus U ypOaHHu3alys B COUETaHUHM ¢ SKOHOMUYECKUM
pa3BUTHEM TMPUBOAAT K  YBEJIMYEHUIO MOTpediieHus Boabl. Pacrtymiee
UCIIOJIb30BaHUE U MOTPEOHOCTH B BOJIE JUIsl UPPUTALIMOHHBIX 1eJIel U BCeX IPYrux
BUJIOB SKOHOMUYECKOH AeATEIbHOCTH MPUBOJIAT K BBICOKOMY CITpocy Ha Boay. Bona
- 9TO HAaCylllHas MOTPEOHOCTh ISl >KU3HU, OJHAKO OHA KOHEYHa U Tpeodyer
OepeXHOTO OTHOIIEHUs1 K coOcTBeHHOM akosoruu [10]. B cpemnem tepputopus
BoA0cOOpHOro OacceliHa p. CaBe cuMTAETCs MOMY3aCyLUIMBBIM PAailOHOM, MOATOMY
BaXHOCTh BOJHBIX PECYpPCOB B HeM oueBHJHA. COINIACHO MHUPOBOM CTaTUCTHKE,
ITOA3EMHBIE BOJIBI COCTABIIOT 97% BCeil TOCTYNHOW MPECHOM Bobl. B oTimuue ot
MOBEPXHOCTHBIX BOJIOEMOB, TMOA3EMHBIE pe3epByapbl OOBIYHO MOMOJHIIOTCS
OTOCPEIOBAaHHO M HE MOTYT CUMTAThCsl HeUcuyepraeMbIMH. TakuMm oOpa3om,
MOJI3€MHBIE BOJBI SBIISIIOTCS OCHOBHBIM MCTOYHMKOM IMPECHOW BOJbI, HO B TO K€

BpeMsi HanboJiee ySI3BUMBIMHE MPU OIMUOKAaX MPUPOIOTIOTH30BAHMS.
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Bo MHOTHX pa3BUTHIX CTpaHaX U HA TEPPUTOPUU KPYIHBIX TOPOJIOB UHTEPEC K
TUAPOT€0JIOTHYECKUM HCCIIEIOBAaHUAM OOYCIIOBJIEH pa3HbIMU NpuurHamu. K HUM
OTHOCATCS MUHUMHU3AIUS MPOHUKHOBEHHUS COJICHBIX BOJ| C TIOBEPXHOCTH, OIICHKa
cXeMbl (UIBTPANMOHHBIX TIOTOKOB TOJ3EMHBIX BOJ, KOJIMYECTBA M KadyecTBa
VMCTOYHHKOB BOCIIOJHEHUS 3allacoB MOJ3EMHBIX BOJ, & TAKXKE CHH)KEHHE YPOBHS
TPYHTOBBIX BOJI. JTO MPUHECIIO MHOTO 3HAaHWM U NOHUMAaHUS CUCTEM BOJIOHOCHBIX
TOPU30HTOB, YTO MPHUBEIO K ONTUMHU3ALMUK BOJOOTOOpA, CHUKEHHUIO YPOBHSA
3arpsi3HeHHs, 0OOCHOBAaHHOMY IUIAHUPOBAHUIO, pa3pabOTKE U paclpeieICHUI0
noa3eMubix BoA [11]. Ilo 3Tolf mpuuMHE MHOTHE rOpoJa UMEIOT JOCTATOYHOE
YPOBEHb BOJOCHAOKEHUSI, U €CJIN ObI TAKOH K€ MOX0]T MOKHO OBLIO UCIIOIH30BaTh
JUISL CEIBCKUX PaloOHOB, TO JeMUIUT BOABI ObUT OBl 3HAYUTEIHHO COKpAIIIECH.
Hcnonb3oBaHnWe [aHHBIX JAUCTAHIIMOHHOIO 30HAMPOBAaHUSA 3€MJIM I0O3BOJISET
ONpENEIUTh HamOoJiee MEePCHEKTHUBHBIE YYAaCTKH I IOCTAHOBKH IOMCKOBBIX
reoJIOrOpa3BeIOYHBIX PA00T Ha MO3eMHbBIC BOABL. [Ipu 3TOM 0XKuJaeTCsi CHIKEHHE
pHUCKa MoTy4eHus1 0€3BOIHBIX CKBAXUH, IOCKOJBKY OMCKH MOKHO COCPEIOTOUYHTD
Ha HaumOoJiee OnaronmpusITHBIX ydaTkaX. [laHHBIN (akTop CBEAET K MHUHHUMYMY
BPEMEHHbBIC U MaTepHUaIbHbIE 3aTPATHI.

IHocTanoBka nmpooJ1eMbI

B mnocnenHee BpeMs CEIIBCKOE XO3SIMCTBO CTal0 OCHOBHBIM JBUTATEJIEM
SKOHOMUKHM MHOTHX CTpPaH M3-3a HHTEHCHMBHOI'O OpPOIIAEMOr0 pacTeHUEBOACTBa. B
3umba0bBe MOAOOHOE pa3BUTHE MPHUBEIO K YBEIWYEHHUIO CIIPpOca Ha BOJHbBIC
pecypchl, 0COOEHHO U3 JIETKOJIOCTYIHBIX MOBEPXHOCTHBIX BOJHBIX PECYpPCOB, UTO
MPUBEJIO K UX HCTOLICHUIO B HEKOTOPBIX 4YacTsAX cTpaHbl. C Apyroil CTOPOHHI,
MPOJIOJDKAOIIEECS Pa3pyIIeHNe W 3aujIMBaHUE HEKOTOPBIX BOJHBIX OOBEKTOB
(cMm. pucyHok 1), Takux Kak TUJIOTHHBI, PEeKM M BOJOXPAHWIIWINA, B PE3yJbTare
BO3JICUCTBUS KIMMATUYECKMX HW3MEHEHUM, TaKUMX KaK HABOJHEHUS, IUKIJIOHBI,
yparaHbl U 3aCyXH, TaK)Ke YCyryOWIO HBIHEUIHIOI MpoOJeMy HEXBaTKH
MOBEPXHOCTHBIX BOJ| B CTpaHe. OTH HETaTUBHBIE COOBITHS CO37ald OYEHb
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CEPHE3HYIO yIpo3y BHYTPEHHEMY BOJOCHA0XKEHUIO CTpaHbl u

CEJIbCKOXO3SIICTBEHHOMY CEKTOPY, KOTOPBI CHIIBHO 3aBUCUT OT UPPUTALIUU.

.

Pucynok 1-3annuBanue pycina peku Capa 1ociie CUIbHbIX HaBOJAHEHUN

B pesynprare 3TMX W ApYyruX HETAaTUBHBIX (DAKTOPOB CEPhE3HO BO3pOcCia
HEO0OXOJAMMOCTh COCPENOTOYUTh BHUMAHUE HAa IKCILTyaTallMM MOA3EMHBIX BOJ B
KauecTBE aJbTEPHATHUBHOIO MCTOYHMKA BOJHBIX PECYpCOB, a TakKXke Ha
MO//ICP)KaHUN TTOTPEOHOCTEH B MPPHUTAMOHHOW BOJE B CEIBCKOXO3SHCTBEHHOM
cexkrope. OQHAKO, KOJMYECTBO, KAUYECTBO M PACIOJIOKEHHE IMOA3EMHBIX BOJ BO
MHOTHX dYacTsax 3uM0abBe Heu3BecTHbl. OO0 ASTOM CBHIETENBCTBYET HU3KHIMA
KOA((UIIMEHT yCTIeNTHOCTH OypeHusl CKBaXKUH B HEKOTOPBIX YacTAX BogocOopa. B
HEeM 3a(UKCHPOBAHO OOJIBIIOE KOJMYECTBO CIIy4aeB BBICHIXAaHHUS CKBAXKUH U
CE30HHBIX KOJOJIEB. DTO BBI3BAHO TEM, YTO OOJBIIMHCTBO Y4YacTKOB OypeHus
MOJI3€MHBIX CKBQXHH B BOJ0COOPE YaCTO KOHTPOIMPOBAIUCH PHIHOUHBIM CIIPOCOM,
HO HE YKa3aHMSIMH Ha UX JOCTYINHOCTb B 3TUX OKpecTHOCTX [16]. B 3umba0Be
OLLYIIAETCSl OCTpas HEXBaTKa MH(OPMALMU O pecypcax MOA3EMHBIX BOA. Takum
oOpazoM, ycunusM 10 3(PGEKTHBHOMY HCIONB30BAHUIO M 3aIUTE PECYPCOB
NOJ3EMHBIX BOJ IPEMATCTBYET HEJOCTATOK HAayYHBIX 3HAHUM IS T€OJIOKALUHU U

KOJINYECTBEHHON OIIEHKH PEeCcypcoB TMOA3EMHBIX Boja. lloaTomy Hamiexaiiee
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HMCCIICA0BAHNEC M XApPAKTCPUCTHKA IMOTCHLIHAJIBHBIX 30H IMOA3CMHBIX BOJ HMECT

ZKHU3HCHHO BAKHOC 3HAYCHUC IJIA Boz[0060pa.

AKTYaJIbHOCTH

Pecypchl MOA3€MHBIX BOJ SIBISIOTCS QJIbTEPHATUBHBIM PEIICHHEM JJIS
YAOBJIETBOPEHUS PACTYILErO CIpPOca Ha BOAY B CIy4asX HCTOILLEHHS 3aIacoB
IIPECHBIX MOBEPXHOCTHBIX BOA. OHM 00ecneuynBaOT HAaMOONBIINA MOTEHIMAN IS
CMSATYECHUS IIOCIEACTBUM HM3MEHEHUs KiIuMMaTa Uil COLUAJIbHO-D)KOHOMHYECKHUX
cucteM. Peaknus moa3eMHBIX BOJ Ha M3MEHEHHE METEOPOJIOTMYECKHUX YCIOBUMN
MIPOTEKAET CYILIECTBEHHO MEJUICHHEE, YEM Yy IMOBEPXHOCTHBIX. JlaHHBIN (akTop
CO3JAaCT MO3UTUBHBIE BO3MOXHOCTH JUJISl IIPEOJOJICHHsS M3MEHEHHUs KiIumara Mpu
MpUEMIIEMBIX 3aTparax oomectBa [9]. OmaHaKo ero NoJHOE UCIIOIb30BAHUE TPEOYET
MIPOBEICHMSI HAYYHBIX MCCIEIOBAHUWA Il ONpPENENICHUST MECTOIOJIOXKEHUS U
KOJIMYECTBEHHOW OLEHKH ITOJ3€MHBIX BOJI.

[{enstMM HACTOSIIETO UCCIIEI0BAHUS SBISETCS paiOHUPOBAHUE BOJOCOOPHOTO
Oaccelina pexu CaBe, O1leHKa 00bEMOB U KaueCTBa MIOJI3€MHBIX BOJ B HEM. bombiine
pa3Mephl IJI0IAU BOJ0ocO0pa, TPYAHOIOCTYITHOCTh HEKOTOPBIX YYACTKOB U, KPOME
TOTO, HU3Kasi Ce0ECTOMMOCTh MO3BOJIMJIA MPUMEHSATH METO/Abl AUCTAHIIMOHHOTO
30HAMPOBAHUS M TeOMH(OPMALMOHHBIX CHUCTEM. Pe3ynbTaThl HCCIEI0BaHUsA
MIOMOTYT MOBBICUTH 3(PPEKTUBHOCTh SKCIUTyaTallud LIEHHBIX TPYHTOBBIX BOJ. DTO
N03BOJIUT MUHUMHU3UPOBATh BPEMEHHBIE, MATEPUAIIBHBIE U YEJIOBEYECKUE PECYPCHI,
a TaK)Ke CHU3UTh PUCKH IOJIYUEHHUS CYyXUX CKBa)XHMH, TaK Kak OypeHue Oyner
MPOU3BOAUTHECS TOJBKO B TMPEABAPUTEIBHO MCCIEIOBAaHHbIX pailoHax. Jlid
JNOCTHKEHHUS IIOCTABJIECHHOM LIeJIN JEKOMITO3UPYEM €€ Ha 3a/1a4u:

1. latb  XapakTEepUCTHKy  MPUPOJHBIM  YyCIIOBUSM, BJIMUSIOIIMM  Ha

dbopMHpoBaHUE 3amacoB MOJ3EMHBIX BOJ: KIMMATy, peibedy, ruaporpaduu u

runaporcoJJOrn4cCKuM yCJIIOBUAM.
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2. PaccMoTpeTs (hakTOpPOB BOCTIOTHEHH S 3a1aCOB IMO3EMHBIX BOJ, TJIAaBHBIM M3
KOTOPBIX SBIISIFOTCS aTMOC(HEPHBIE OCAIKH.
3. MeumdpupoBats kocmuueckre cuumku (Landsat-8) ¢ 1enpio BbIACICHUS

NCPCIICKTUBHBIX YUYACTKOB AJIA ITOHMCKA MCCTOpO)KI[eHI/Iﬁ IMOA3CMHBIX BO/.
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1.0B30P JIUTEPATYPbI

1.1 O630p noTeHUMAIA U BA)KHOCTH MOJ3€MHBIX BO/I
[TonzemHubIe BO/ABI UTPAIOT KJIFOYEBYIO POJIb B 00€CTICYEHUN BOJOMN pa3IMYHBIX

CEKTOPOB HAPOJHOIO X035MCTBA BO BceM Mupe. [1o orieHkam 2 Muinapaa 4yeiaoBeK
MoJIaraloTCsd Ha TMOA3EMHbIE BOJbI IS yJOBJIETBOPEHHS CBOUX OCHOBHBIX
notrpeOHOCTell B Boge [24]. DTo nmemaer TpyHTOBBIE BOJIBI CAMBIM JTOOBIBACMBIM
CBIPEEM B MHPE, 4 CKOPOCTh 0TO0pa npesbimaet 1000 kv>/rox. MaknoHansa 1 ap.
(2012) oTmeTunu, 4TO MOA3EMHBIC BOJbI SBJISIIOTCS CTPATETHUUECKUM PE3EPBOM,
KOTOPBIN )KM3HEHHO Ba)XEH JIJIS1 YJIOBJIETBOPEHHUSI MIOTPEOHOCTEN HACEIEHHSI B BOJIE.
[25]

[Io muenmio UYwmkoa3u, €ro BaXXKHOCTh CBS3aHA C €ro CIOCOOHOCTBHIO
JEUCTBOBATh KaK CTPATETMUYECKUN PE3EPB MPECHON BOJIbI, HUBEIHUPYIOIINN PUCKA
IPU SKCTPEMABHBIX THIPOMETCOPOJIOTHYCCKHUX SBICHUSAX, TAKUX Kak 3acyxa[l15]
['yrita nog4epKHyJIM OTHOCUTENIbHYIO 0€30I1aCHOCTh U HaJIEKHOCTh MIOJI3EMHBIX BOJT
0 CPaBHEHUIO C TOBEPXHOCTHBIMU[28]. OaHaKO MOA3EMHBIC BOIBI YaCTO
MCIIONIb3YIOTCS HE 10 HA3HAYEHUIO, MII0X0 U3YUYEHBI U PEAKO XOPOIIO YIIPABISIOTCS,
HECMOTPS Ha MX BAKHOCTb )KM3HECHHO BaXKHBIX 3KocucTeM [24]. CaMoe Ti1aBHOE, 4TO
OBICTPBI POCT YEJIOBEUECKOW ITMBUIIM3AIMKM OKa3ajl OTPOMHOE [aBlIeHHWE Ha
UMEIOIIMecs pecypchl moja3eMHbIXx Boa [26]. Kak yBenawuenue 3abopa, Tak H
3arpsi3HEHHE B OOJBIIMHCTBE CIydaeB NPHUBEIM K JOOBIUE TMOJ3EMHBIX BOJ U
YXYIUIEHUIO X Ka4eCTBa, COOTBETCTBEHHO.

bb110 MOA4YEpKHYTO, UTO HEOOXOJIUMO KOJIMYECTBEHHO OLEHUTh UMEIOIIHECS
pecypchl MOA3EMHBIX BOJ, YTOOBI 00ECIEeYUTh MHPOPMUPOBAHHOE MPOTPAMMBI
ynpasienus[27]. [lo ganaeiM Yukomsu (2013), MHOTHE CTpaHbl C CEPbE3HBIMU
npoOJjeMaMy HUCTOIIEHUS TOJ3EMHBIX BOJI WMEIOT OTPAaHWYEHHBIC JaHHBIE O
MPOCTPAHCTBEHHBIX M BPEMEHHBIX IMPOIECCAX HM3MEHEHUS 3aMacoB IMOJ3EMHBIX

Bo1[15]. TToaTOMY TpeOyercst TiiaTeabHas XapaKTEPUCTHKA PECYPCOB MOA3EMHBIX
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BOJI C IOMOUIbKD METOJOB KapTorpapuu IOA3EMHBIX BOJ, YTOOBI HAIpaBIATH
WHBECTUIIMM B BOJOCHAOXXEHHUE M YIpPABICHUE pecypcaMu Ui CBEICHUS K
MUHUMYMY LIMPOKOMACIITAOHOTO HCTOLIEHUS. DTO MOXET IMO3BOJIUTH NPUHATH
HKOHOMUYECKU I(P(PEKTUBHBIE MEPHI, MOCKOJIbKY YCHUIHUS MO yNPaBICHUIO MOTYT

OBITH HaIIpaBJICHBI HA paﬁOHBI C YCTOﬁqHBBIM KOJINYCCTBOM ITIOA3CMHBIX BOJ.

1.2 T'no6anbHOe pacnpeneseHre NOTEHUIMAJIbHOIO 3aJ1erAHUA MOA3EMHBIX BOJ
[TogzeMHbIE BOJBI COCTaBJISAIOT OKOJIO 95% MHpPOBOM IPECHON BOJBI

(35 muH kM®), B TOM "ncie 67,8% IpecHol BOIBI, KOTOpas 3alepTa B MOJSAPHBIX
JensHbIX mankax [24]. MaknoHansa u np. (2012); 6naromaps oomupHoMy 0030py
UMEIOLINXCS KapT, MyOJIMKaUKA M JaHHBIX; IO OLIEHKaM, OOIMi 00beM 3amacoB
MoA3eMHBIX BoJ B Adpuke cocrapisger 0,66 muH. km®. Takum obpasoM, Adpuxa
MMeEET OrpaHHuYeHHbIE pecypcbl noa3zeMHubIX Boa (UN-Water/Africa, 2010), koTopsie
COCTABISIOT JHIIb 2,8% II00AIBHBIX PECYPCOB MOA3EMHBIX BOX - 23,4 MIH KM®
[29].YuuteiBas, uro Oosee 75% HaceneHuss AQpUKH 3aBHCUT OT TOJ3EMHBIX BOJ
KaK OCHOBHOTO MCTOYHUKA MHUTHEBOW BObI, MOA3EMHBIC BOJBI HECYT PHCKH OT
YpEe3MEPHOr0 HEKOHTPOIUPYEMOIO NCIIOIB30BAHUS .

C TouKM 3peHHs] TOTEHIIMATBHOTO 3aJeTaHus MOA3EMHBIE BOJBI BCTPEUAIOTCS
IOPAaKTHYECKU B JIOO0OM TOYKE MHpa M TOYTH BO BCEX THUIAX T'€OJOTHYECKHX
dopmanuii  [27]. OmHako ero pacmpeieiicHHe IO KadyeCTBY W KOJHUYECTBY
BapbUPYETCsI OT OJJHOTO MECTa K APYroMy U OT OJHOU T€0JOTHUECKO hopMaIuu K
apyroii [26]. OOH-Boausie pecypebl/Adpuka (2010) ykaszana, 4To pacmpeaeieHue
M Ka4eCTBO TOJ3EMHBIX BOJ OMPEACNAIOTCS B3aUMOJCHCTBHEM NPUPOIAHBIX U
AHTPOIIOTCHHBIX (PaKTOPOB.

B nepByro ouepenb MOTEHIIMAIBHOE 3aJleraHUE TOJI3EMHBIX BOJl 3aBUCUT OT

reosiorur, reomopdosiornn u 3ddexkTuBHBIX ocaakoB [25]. DT (akTOpHI, B

YaCTHOCTHU, ONPCACIIOT IPOITYCKHYIO CITOCOOHOCTh BOJOHOCHOI'O TOpPH30HTA,
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3 PEeKTUBHYIO TOPUCTOCTh W MOJANUTKY TPpyHTOBBIX BoJ. Kayp u Posun (2008)
OTMETHJIN, YTO CHCTEMBI MOA3EMHBIX BOJ SIBJISIIOTCA JTWHAMHYHBIMU, U JBUKEHUE
NOJ3EMHBIX  BOJX  ompenensiercss  (yHKUMEH  TUAPABIMYECKOrO  Haropa.
HccnenoBanue Takke MOKa3bIBAET, UTO MOTOK MOXKET 3aBUCETh OT TAKUX (PAKTOPOB,
KAaK IUIOTHOCTh CETH TPEIIMH, OJTHAKO BBIXOJ BOJOHOCHBIX T'OPHU30HTOB CHJIBHO
BapbUPYETCsl, @ 3HAUUT MOTEHUMAI MOJ3EMHBIX BOJ BecbMa BapuabeneH. Takum
o0pa3oM, 3amachl, PAacHOJOKEHHbIE B Pa3HBIX BOJAOHOCHBIX TOPU30HTAX WM B
Pa3HBIX YacTAX OJHOIO M TOTrO K€ BOJOHOCHOTO FOPU30HTA, MOTYT HCIIOJIb30BaTh
BOJy C COBEPIICHHO pa3HOW €MKOCTBIO M BpeMeHeM npeObiBanus [24]. Moppuc u
ap. (2003) noguepKUBaOT, YTO JAHHAS XapaKTEPUCTHUKA BaXKHA JIJIS 3arPSIZHSAIOIINX
BEIIECTB, KOTOpPHIE CO BpPEMEHEM JErpaaupyloT, a Takxke i1 OopbObl ¢
00JIe3HETBOPHBIMH MUKPOOPTaHU3MaMHu [24]

Maknonansa u np. (2012) ykazanu, 4TO MOJ3EMHBIE BOJIbI OIPAaHUYEHBI U
CWIBHO H3MEHYMBBI C TOYKH 3PEHHUS UX IPOCTPAHCTBEHHOI'O PaCIpENEIICHUS.
[ToaTOMy y4Y€HBIM HYKHO OOOOIIMTH Te€TEpPOreHHbIE (PAKTOPbI, BIUSIOLIME Ha
(opMupOBaHHE UCTOYHMKA MOJ3EMHBIX BOJ M IMPOLECCHI, MPOTEKAOIINE B HUX.
[TonoOHbBIM (pakTOp OYEHH YACTO MOXKET BIUATh Ha HUX JaXe Ha HEOOJBIIMX
ydactkax [25]. JIns aToro HeoOXoauMO POBECTH aHAIN3 (PAKTOPOB M (haKTOPHBIH
aHaJIM3  IIOKa3aTelel, BIMAIOIMX HA [OA3EMHbIE BOAbl.  MHTerpanus
reoU3nYeCcKuX METOJ0B (HalpuMep, UCIBITAaHUS HA MPOKAYKy) U COBPEMEHHBIX
metooB (I'MC u nucTaHIMOHHOE 30HAMPOBAHUE) MOXKET NMOMOYb YCTPAaHUTh

poOesbl B 00beMe M KaueCTBE JaHHBIX.
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1.3 MeToabl onpe/iesieHnsi MOTEHUUAJBLHOM ITyOMHBI 3aJIeraHUs MOA3EMHbIX
BO/JI
CymiecTByeT psii METOAOB, KOTOPbIE MOTYT OBITh MCIIOJIB30BAaHBI JIJIs

ompeneneHus]  MOTEHIMAIbHOM  TIyOMHBI  3ajJeraHus  MOJ3EMHBIX  BO/I.
['eopusnueckne W TEORIEKTPUYECKHE METOAbl HCIOJIb30BAINCH B pa3BeIKe
MOJ3EMHBIX BOJ Ha MPOTSDKEHUHM MOCHeAHUX JjeT [27]. Dtu meToapl ObLIH
IIPUMEHEHBl I PA3JIMYHBIX OLIEHOK IIOA3EMHBIX BOJ IO TEPPUTOPUU BCEU
3umba6Be [30]. OreHka cMCTeMbI BOJJOHOCHBIX TOPH30HTOB Ha TEPPUTOPHH Xapape,
npoBeneHHass bponepukom (2012), mokazana Xopoliue pe3yjbTaThl Ha OCHOBE
MCIIOJIb30BaHUA 3TUX MeTO0B. OgHako Pocko (1990) moguepkHy, 4TO 3T METOIBI
SIBJISTFOTCS TOPOTOCTOSIIIUMHE U TpypoeMKumu [31].

Mertozp! aHanm3a Moa3eMHBIX BOJ SBOJIOLMOHUPOBAIIM C TEUEHUEM BPEMEHH.
B nocneanue roast Metobl [ MC u iucTaHIMOHHOTO 30HIMPOBAHUS CTAIHU IIUPOKO
MCIIONIb30BAThCS ISl OIIGHKU PECYpCOB IMOA3eMHBIX Bon [27]. HccnenoBanws,
IPOBEJICHHBIE B pAa3IMYHBIX palloHax: Ha Bogopaszene JlyJyHr B BOCTOYHOU
benranuu, B MHauu, B croaudHoM peruone bynapaiio (3um0aOBe) u B paiioHe
3anagHo-KaMmepyHckoe Haropbsi ycremHo ucnoiab3oBanbl Metoael [ IC u /3. Ot
METOIbl MCHEE TPYIOEMKH U JAaI0T OBICTPBIC Pe3yibTaTh [27].

['MC 1 qucTaHIIMOHHOE 30HAMPOBAHUE UCIIONB3YIOT FEOMOP(OIOTHUECKHUE U
reogusnyeckue (HaKTophl IJs ONpeAesIeHHUs ITyOUHBI 3aJeraHus MOA3EMHBIX BOJ.
Uro kacaercs HaEKHOCTU PE3yJIbTATOB, TO IPAKTHUKA MX NMPUMEHEHUS MOKa3aa,
yro wMeroasl [MC u  JOUCTaHUMOHHOIO  30HAMPOBAHUS  OOECIEUMBAIOT
IIPOCTPAHCTBEHHO  PENPE3CHTATUBHBIE, MHOTOBPEMEHHBIE M JKOHOMHYECKH
s (peKTUBHBIE PE3yTbTAThI, TOITOMY OHH SIBIISIOTCS TyYITAMUA HHCTPYMEHTAMU JIJIS
OLICHKU THUPOTEOJIOTHUECKUX MporieccoB [26].0aHaKO MOXKHO OTMETHTh, YTO KaK
TPAaAULMOHHBIE METOJbl, TaK M METOAbl, OCHOBAaHHbIE HA JUCTAHLIMOHHOM
30HAUPOBAHUM, [JIOJDKHBI JIONOJHATH Jpyr Jpyra, a HE HCHO0JIb30BaThCs

n30JMpoBaHHO. Takum 00pa3om, B TOW Mepe, B KaKOW TPaIUIIMOHHBIE METOMbI
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MOTYT J1aBaTh TOYHbBIE PE3YyJbTaThl, UM HE XBaTaeT IIMPOTHl OXBATa TEPPUTOPUU
uccinenoannii. C JApyrol CTOpoHbBI, MeTOAbl, ocHoBaHHble Ha [UC wu
JUCTAHIIMOHHOM  30HJAMPOBAaHMH, HE HMEIOT TOYHOW  KOJIMYECTBEHHBIX
XapaKTEPUCTHK, TIOITOMY OHU HE OOECIEeYMBAIOT OICHKH aOCOIIOTHBIX 00HEMOB
MOA3eMHBIX BOJ. Takum oOpa3zoM, coueTaHrne 000MX METOJOB MOXKET 00€CIIeUnTh
BCEOOBEMITIONINIA PE3YJIBTAT C TOUKHU 3PEHHSI IPOCTPAHCTBEHHOTO PACTIPEICICHUS U

a0COJIFOTHBIX BEJIMYHH IMPOTHO3HBIX PECCYPCOB IMOA3CMHBIX BOJI.
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2. PU3UKO - TEOI'PAONYECKASA XAPAKTEPUCTUKA
BOJJOCBOPHOI'O FACCEMHA PEKH CABE

2.1 PacnoJio:keHue UCCIeayeMoii TeppUuTOpUM

Hccnenyemsrit paiton BogocOopa CaBe pacmosiokeH B I0T0-BOCTOYHOM YaCTH
3umbabse ot 17,5° C 1o 22,5° C u ot 30° e 10 33° €. BomocOOpHas MI0MAas PEKU
Cage 3aHumaet miomans 48 564 xkBaapaTHBIX KUJIOMETPOB, KOTOpas JEIUTCS Ha
ISTh AJAMUHHUCTPATUBHBIX MNPOBUHUMK Manukanena, MacBuaro, MwumieHac,
Mamonanenn Mcr u Marabenmnena. Jnuna peku CaBa cocraBisieT okono 740

KUJI0METpOB [13]
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Pucynox 2.1-I'eorpaduueckoe mosnoxkenue Mect Bogocoopa Case [1]

BoctouHnas yacTs pernona Bo3Bbliaercsa npumepHo Ha 2000 MeTpoB HaJl ypOBHEM
MOpS, B OTJIMYME OT JIOYBEIbAA, KOTOPbIA HaxoAuTcs Ha BbicoTe 500 MEeTpoB Hax

ypoBHeM Mopsi. B ropuom perunone peructpupyercs g0 2000 mm/roa[21]. Dtot
24



nokazarenb naaaet B cpeaneM 10 400-600 MM B roj1 B JIOYBEIIbAE, KOTOPBIN TaKKe

HNCIIBITBIBACT BBICOKYIO H3SMCHYMUBOCTDL OCAIKOB

Bonocbop paznenen Ha 8 BOIOCOOPOB B COOTBETCTBHUU C OCHOBHBIMU PEUYHBIMU
cucrteMaMu, a uMmeHHo Maueke, byasu, JleBype, Huwxnuit CeliB-Boctok, HuxHuii
CeitB-3anan, On3u, I[Iynrse u Bepxuuii CeliB. CymiecTtByer 26 THAPOIOTHYECKUX

Mo/30H ¢ miomaso ot 100 10 4719 km? (puc. 2.3) Huxe.
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2.2 HacesieHue, 3eMJ1€N0JIb30BaAHHE H COLUAIBHO-IKOHOMHYECKAS
NeSITeJIbHOCTD

CornacHo nepenucu HaceneHus 2012 roma, mpoBuHUMS MaHuKaneHa, KOTOpas
SBJISICTCSl JIOMUHUPYIOIIEH TIPOBHHIIMEH B BOJOCOOPHOM OacceifHe, WMeEeT
HaceneHue 1 752 698 yenoBek, U3 KOTOPBIX TONBKO 296 559 ABIAIOTCS TOPOACKUM
HacejeHueM, a octanbHble 1 456 139-cenbcknM HacenenueM. Kak moka3aHo Ha
rpaduke 1 HIKEe,BogocOop cocTouT U3 39% KOMMYHAIBHBIX 30H, 35% O0mbImmx
MacmTad ToproBoro 3emijedenus, 13% MelKoMacIITaOHBIX KOMMEPUYECKHX
CeJILCKOXO3SIMCTBEHHBIX paiioHax, 1,5% cxem mepecenenus, 1,5% coBxo3oB, 3,5%

ITapKOB U 3aKa3HUKOB H 6,5% JICCHBIX 3aI1aCOB.
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Pucynok 2.4- Cektopa 3emiienosib3oBanus B Bogocoope Case.
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N3 neBsitu paitoHOB, cocraBistomux BogocObop Cape, B Tpex mnpeodiIagaroT
TOPOJICKHE TTOCEIEHUS, B YETHIPEX-CEIbCKUE U B JIBYX-KOMMEpPUECKUE PepMepCKue

XO034MCTBA.

OCHOBHBIM BUJIOM SKOHOMUYECKOU ESTEILHOCTH B BOJIOCOOPE SIBISIETCS CEIBCKOE
X035UCcTBO. B BOCTOYHOM Haropee WM TPUPOJHOM peruoHe [, KOTOpbIU
XapaKTepU3yeTcsi O4YeHb OOJIBIIMM KOJUYECTBOM OCAJIKOB, UMEIOTCS KPYIHBIC
IJIaHTAlUH, CHEUUAIM3UPYIOIIMECs Ha  JIECHOM  XO35IUCTBE, IJICTCHUH,
IPOU3BOJICTBE Yast, Koe, TMCTBEHHBIX PPYKTOB, ssuMeHs U Kaprodens. KpynHsie
KOMITAHUM, KAaK 4YalHbIC IUIAHTAUMW TaHraHaa, IUIETEHb KOMITAHWIO, TPAHHUIIBI
sJecomarepuaiibl U JlecHo komMuccuu. B 3TOM pervoHe TakKe NPaKTUKYETCs
MHTEHCUBHOE MSICHOE Y MOJIOYHOE KUBOTHOBOJICTBO. DTOT PETMOH OXBAaThIBAET CyO-

BogocOops! [lynrse, On3u u by3u.

OcCHOBHBIE NPOMBIIUIEHHBIE MPEANPUATHS PACHOJIOKEHBI B ropoae Myrtape u B
OCHOBHOM CIIELUAIM3UPYIOTCS Ha MPOU3BOJACTBE IMPOAYKTOB MUTaHUs, Oymaru,
nomurpadpun u Mebenu. Jlpyrue Wu3BECTHbIE OTPACIM NPOMBIIUIEHHOCTH -

HedTenepepabaTpIBarONIN 3aBOJ M1 aBTOCOOPOUYHBIC 3aBO/IBI.

OCHOBHBIMM PYJIHUKaMH B BOJAOCOOpE SBISIOTCA aJMa3Hbll pyaHUK Yusn3sa,
muHepansl bukuta, PenBunr, maxrta PaccBer m munepansl JlopoBa, KOTOpPBIE

3aHUMAIOTCA JOObIYeH aiMa3oB, TUTHS, 30J10Ta U (HOCHaTOB.

2.3 Kinumar
CesoH moier B BOJ0cOOpe, KaK U B CTpaHe, JNIUTCS C OKTSAOPS M0 anpesb, IpuieM
OoJIbITIas YacTh OCAIKOB BhITIaacT B ¢heBpaie. [lepros ¢ Mas mo ceHTSIOpb 0OBIYHO

CyXOH, C OY€HBb HEOOJIBIIINM KOJIMYECTBOM OCAJKOB MJIM BOOOIIE O€3 HUX.

CpenHerogoBoe KOJMYECTBO OCAIKOB B BojocOope cocraBisieT 899 MM, HO
reorpadudecku kosebnercs or 2 000 mm/rom B ropHoMm paiioHe Bocrounoro

Haropbs 10 npumepHo 410 MM/ rog B HU3MeHHOM Benbae Ha tore[21] . 3umHuit
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CE€30H JIJIUTCS C aIlpesisi 1O aBTYCT, a CAaMbIi dKapKui U CyXOu EPUOI-C CEHTSIOPs MO
cepenuny HOsi0ps. CpeaHerogoBoe WcmapeHue sl BogocOopa coctaBmsier 1720
MM/TOJI, HO reorpaduyecku, Kak U B cllydae C ocajakaMu, kojebiaercs ot 1 200
MMm/To1l B Boctounom Haropse 10 npumepno 2000 mm/ o B HU30BbsIX Benbna Ha

Iore.

2.4 Peaned

Bonocb6op cabu coCTOMT M3 ydacTKa BBICOKOTO BHYTPEHHErO IIIaTO, KOTOPOE
CITyCKaeTCsl C CeBEpO-BOCTOKA Ha ropbl MHbsHTa, IEpexosi B HU3MEHHOCTH Ha 10Te
U I0ro-3amajieé Takux paloHOB, Kak pailoH Mamnapanze.Kak moka3zaHo KeNTbIM
TPEeyroJbHUKOM Ha ¢usnyeckoit kapte Hmwxke (Puc 2.5), ropa UnbsHranu Ha BeICOTE
2592 M sBrsieTcsl caMOM BBICOKOM TOYKOHM B BojocOope u 3umbOadBe B 11€I0M, a e¢
camasi HU3Kas TOUYKa pacrosoKeHa Ha nepeceueHun pek Pynae u CaBe Ha BbICOTE

162 M, OIIATH 7KC ITOKa3aHHasA KCJITbBIM TPCYI'OJIbHUKOM Ha KapTe.

28



Zambia Lusaka

Zambezi Mozambique
River
] (g:hora
Lake <Kariba Mana Pools gd
Naniibla, | 2a y Nat. Park
V,*Et?’,ia Chinhoyi
alls
= #hinea M}g’cggucmt*Harare
ungwiza
Hwange CHLZI‘I}E;RA Mt. Nyan
Y Hwange Kadoma Yy

Nat. Park

MAFUNGABUSA
PLATEAU  Matobo Masvingo >9VE ™

Zimbabwe e

£

o

bt

R4

-{;" Bulawayo Nat. Park o Rivelgy

= Great Zimbabwe

- maTorPo Nat. Monument

(=) HILLS Runde

; Botswana Rlver

@ 125 mi Beitbridge GonaD zhou

125 km A Limpopo kark
River Kruger
ZIMBABWE South Nat. Park
n Africa (]
LOW / HILLS / MOUNTAINS ©Graphmps,com

Pucynok 2.5- ®usnyeckas kapTa, MOKa3bIBaIOIasl CaMble BRICOKHE M CAMbIe HU3KHE

TOYKM peiibeda Ha Tepputopun 3um0OadBe[23 ]

2.5 I'eoJjiornueckoe cTpoeHmne

B reomorun BomocObopa CaBe JOMUHHUPYET JOKEMOPHICKUNA  KOMILIEKC
¢ynnamenTtoB.  Tepputopusi  BogocOOpHOro  0OacceilHa  XapaKTepusyercs
OOUIMPHBIMU yYaCTKaMHM THEMCOBBIX MOPOJ, B KOTOpbIE ObUIM HHTPYAUPOBAHBI
Oojee MoJOABIE TpaHUTHBIE Tela pa3IUYHBIX pa3MepoB, B TOM YHCIIe
[IpoTrepo3oiickue TpaHUTHI, a TaKXKe TPAHOAHOPHUTHI, alaMEUTUTBI U TOHAIUTHI
0ojiee MOJOJBIX HWHTPY3UBHBIX TIPAaHUTOB. MOIIHOCTh 30HBI BBIBETPUBAHUSA
kosieosiercst ot 30 mo 35 m. Kak mokazano Ha kapte (puc. 6), TOPHBIE MOPOJIBI

MIPEACTABICHB OOJIBIIUM Pa3HOOOpa3ueM, BCTPEUAIOTCS JIOJIOMHUTHI, 3€JIEHBIC
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CJaHIIbI, 0a3aJbThl, APTMIUIATHI U T. 1. OgHAKO, 00IbIIas YaCTh IUIONIAIH BOIOCOOpa

XapaKTCPU3yCTCAa HAJIMYHUEM I'PAHUTHBIX U THEMCOBBIX T'OPHBIX ITIOPOA.

Geology of the Save

I voterke

[ Granitic & gnebsose rocks
B Gieonstone belt

0 umkondo group

0 s att

[7] Sandstone

W s sonn
[7] Nkivied dopos its

] Sub.rone

0o 100 Killometars

Pucynoxk 2.6- ['eonornueckas kapta Bojgocoopa 6acceiina peku Case

B JOJIMHAax PCK TaKXKC HUMCCTCs HC3HAYNTCIIbHBIC I10 IJiomaaun
HCKOHCOJIMAWPOBAHHLIC OCAIOYHBIC TOJIIIN aJIJIIOBUAJIBHBIX I''IMH, IICCKOB U I'PaBUA
pa3JIPI‘-IHOﬁ MOIIHOCTH. OTH OTJI0KECHUS MpcacCTaBJAAIOT 0COOBIN HHTCPEC C TOYKHU
3PCHUSI ITOHUCKA ICPCIICKTUBHBIX YHACTKOB JIJIS ITIOUCKA MeCTOpO)KI[eHI/Iﬁ IIOA3CMHBIX

BoJ. Hanpumep, B nonune CaBe MOIIHOCTh AJTIOBUS COCTaBIISIET 0KOJI0 70-80 M.

2.6 IlouBeHHO-PACTUTETbHBIH MOKPOB
[TouBbl pazHOOOpa3HbI MO BceMy JaHamadTy BomocOOpa, HO B OCHOBHOM JTO

CHAJINT U COoAa, a HCXOI[HBIﬁ MaTcpua MOCJICIAHUX OTHOCUTCIIBHO oorat HaTpUEM "
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BBIICIIACT YCTOI>’I‘1PIBBIC K aTMOC(bCpHBIM BOSHGﬁCTBHHM MI/IHepaJ'IBI.Pa?,JII/I‘IHI)IC
THUIIBI II0YB B BOI[OC60pe BO3HUKAIOT B PCIYJIbTATC PA3JIMIHBIX TUIIOB MATCPHUHCKHUX

Imopoa, a TaAaKXKEC Pa3JIMIHBIX IIPOICCCOB BBIBCTPHUBAHMA.

Ha (puc.2.7) Hwke moka3zaHa IMOYBEHHAs KapTa, yKa3bIBaION[ass HAa HEKOTOPHIC
JIpyrue pacnpocTpaHEHHbIE THUIBI TOYB B BojaocOope.BomocObop B OCHOBHOM
nopmuHupoBad LV-JlyBuzonem (apruHOBBIM TOPU30HTOM C  TJIMHHCTOM
MOJIMOBEPXHOCTHOM 30HOM) BO BCEX €0 IIEHTPAJIbHBIX palioHax.3anajHasi CTOpOHa
AR- mpexacraBiser coOoii ApeHOCOb (ITeCUYaHO-TEKCTYPUPOBAHHBIC IOYBHI), a
IOro-Boctounast yacte Bojiocoopa cocrout uz CM-KamOuzons (cynecuanbie win

0oJiee TOHKHUE TTOYBHI)[4]

18°S 1

20°S 1

22°s

26°E 28°E 30°E 32°E
M- cvler R

G ST
AR-FL LP m-sc-va
PH

CL FR LV SN WR

Pucynok 2.7- Tunsl mouB 3umbadse. [4]

EcTtecTBeHHast pacTUTENBHOCTD B FOTO-BOCTOYHOM YacTu 3uM0Oa0Be BapbUPYETCS OT
KOPEHHBIX JIECOB /10 OTKPBITHIX JIYTOB, HO B OCHOBHOM BKJIIOYAE€T CaBaHHbI U
3apociu. BepxoBbsi BojgocOOpa XapaKTepHU3yIOTCS TOPHOM OKOJIOTHEH, TJie

OIpaHUYHUBAIOTCA JK30THUYCCKHMMHU [JPCBCCHBIMHM HACAXKACHHUAMU MW JICCHBIMHU
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MaccuBaMd MHOMOO. DTO B OTIMYME OT obnactu HU3Koro Benbaa, kotopas
ABIIsIETCS OECIIONHOM, xapkoh U cyxoi. Cyxas CaBaHHa JOMUHUPYET HaJl HU3KUM
BENBAOM. JIOMUHHPYIOIIMMH  pacTUTENbHBIMH  BHOamu  siBisorest  Colo-

phospermum mopane, Terminalia sericea u BubI akaluu.
2.7 Boaubie pecypcbl Bogocoopa Case

2.7.1 IloBepXHOCTHBIE BOAbI

Bomocbop pazmeneH Ha BoceMb Cy0-BOJOCOOPOB B COOTBETCTBHUU C OCHOBHBIMU
pEUHBIMM cUCTeMaMHu, a UMeHHO Maueke, bynsu, JleBype, Huxuauii CaiiB-BocTok,
Hwxuauit  CoiiB-3anman, Opsu, IlynrBe u Bepxnuii CaBe. CymectByer 26
TUAPOJTOTUUECKUX MOA30H ¢ Tiomaabio oT 100 go 4719 km2.Bogocbop cocTouT u3
JIBYX OCHOBHBIX JIPEHAYKHBIX CUCTEM: TPEHAKHON CUCTEMbI PEKH CEIB U HEOOIIBIIINX
JIpeHaXHbIX cucTteM BocTouHoro Haropes.[peHaxknasi cucteMa peku CeiB COCTOUT
B OCHOBHOM U3 CaMO#l PEKHU U €€ MPUTOKOB, B OCHOBHOM PEK, PacCIOJIOKEHHBIX B
rugpojgorndyeckux mnoaszoHax E. Jlpyras [apeHaxkHas cuUcTeMa COCTOUT U3
KOHIJIOMEpaTa pa3jJu4yHbIX peK, a HuMeHHO pek Ilynree, Xowne, bymsu u
HpsimakBaBapa B BocTouHoM Haropbe, KOTOpbIE€ BManaloT B M03aMOUK, WA PEK,

pacmoJIO)KEHHBIX B 30HE F.

Pexa CaBe Oepet Hauano 0nu3 deszepcToyHa, MpUMEPHO B 65 KHIIOMETpax K I0ro-
3anaay ot Maponaepsl,Ha BeicoTe npumepHo 1450 MeTpoB HaI ypOBHEM MOpPS B
paiione ¢ ocaakamu ot 600 mo 700 mM.OHa TedeT Ha KOrO-BOCTOK IPUMEPHO
oJI0BUHY cBoeil 400-KUJIIOMETPOBOM JIJIMHBI, @ 3aTEM Ha 10T, IIPEXKJIC YeM BIAJIaCT
B peky PyHne Ha BricoTe Bcero okoisio 160 MeTpoB HaJ ypOBHEM MOpPSI U BXOJIUT B
Mo3zam6uk./[o cBoero cinusinus ¢ pekoit PyHze ceitB ocyiraetr BogocOop miomaabo
oko0J10 43 494 KkBagpaTHBIX KMJIIOMETPOB, B KOTOPOM CPEAHEE KOJIMYECTBO OCAJKOB
koJeosetcst ot 6osiee ueM 1 200 MM B roJ1 B BepxoBbsx pek On3u u Onzanu 10 300-

400 mM B HUkHEM yactu Cage. [8]
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OcHoBHBIMM TIpUTOKaMU peku CaBe SIBIISIFOTCSA:

o B BEPXOBbAX peku Pys3aBu, KoTOpass ocymaeT BOAOCOOpPHBIN OacceilH
mionaapio 2 137 KBaipaTHBIX KUJIOMETPOB;

o B CpPEIHEM TEeUeHHM peku Maueke u MBepuxapu, KOTOpPBIE OCYIIAOT
BOAOCOOpHBIE Iulomaau Iomaneo 4316 u 2587 KBagpaTHBIX
KHJIOMETPOB COOTBETCTBEHHO;

o pekn On3u u JleBype, KOTOPBIE COEAUHSIOTCS C TJIaBHOM PEKOW BBIIIE
cpenueit u HnxHe CaBcKoW paBHUHBI M KOTOPBIE OCYIIAIOT BOJJOCOOPHBIE
mwiomanu mwiomaaso 7333 u 8224  KBaIpaTHBIX  KWJIOMETpa
COOTBETCTBEHHO ;

o B €€ Hu30BbiAX-pekn Typrse u MKBacuHe, KOTOpBIE OCYIIAKOT
BoJocOOpHBIe ruiomaau Twiomanasio 3134 wu 1577 kBagpaTHBIX
KHJIOMETPOB COOTBETCTBEHHO.

Pexa [lyHrese nogHumaercs B 3 KM K ceBepo-3anaay oT ropel MIHbsiHra Ha BBICOTE 2
120 M. oHa TeyeT B BOCTOYHOM HAaIIpaBJICHUM, IIOKA HE IIEPECEKAET TI'PAHUILY
Mo3zambuka Ha BeicoTe 600 M Hax ypoBHeM Mops. Ilnomaas BogocOopa peku
cocTaBiiieT 644 KBaJIpaTHBIX KWJIOMETPA, a CPEAHET0JI0BOE KOJIMYECTBO OCATKOB B
BogocOope koisebiercss oT Oonee yem 1200 MM B BepxoBbsix a0 600 mMm Ha
rpanuue.Pexa Xonne nogaumaercsa Ha BeICOTY 1 440 MeTpoB Hazl ypOBHEM MOpSI B
nepeBHe Barcomba Ha 3emisix mokynku Tconmo. Ilnomans BomocOopa peku
coctaBisieT 366 KBaJpaTHBIX KWUJIOMETPOB, a KOJIMYECTBO OCATKOB B BOAOCOOpE
konebnercs ot 6onee yeM 1 200 mm B BepxoBbax n0 1000 mm Tam, rae peka

MEepEeCeKaACT TpaHully.| 8]

Pexa HpsimakBapapa nogHumaercst Ha BbicoTy 1740 MeTpoB HaJl ypOBHEM MOpS B
Cremndopackom secy k ceBepy ot Myrape. Peka, miomnans Bogocoopa KOTOpoun
cocTaBisieT 220 KBagpaTHBIX KUJIOMETPOB, 3aHUMAET Ty XK€ MOA30HY, YTO U pEKa
XOHJIE, ¥ TOATOMY UMEET CXOHBIE XapAKTEPUCTUKU BBICOKOTO YPOBHS OCAaJIKOB.
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Pexa byn3u nogaumaercst Ha BeicoTy 1 160 MeTpoB HaJ ypoBHEM MOpS B JOJIMHAX
YUTTUHTTOHA K CceBepo-3anaay oT UWIuHre, a 3aTeM CTEKaeT B FOT0-BOCTOYHOM
HampaBlieHnd B Mo3amOuk. [lmomanes  BomocOopa pekM — cOCTaBIISCT
npubmmsurensHo 600 KBaJpaTHBIX KHIOMETPOB, a KOJIMYECTBO OCAJKOB B
BojiocOope Kosebnercs ot 6omee yeM 1115 mm B BepxoBesx 10 979 MM Tam, 1€

peKa nepecekaeT rpaHuily. [8]

2.7.2 'maporeoJiornyeckue ycaoBusi Bogocoopa Case

[TpuHuMas BO BHUMaHKME KapTy 30H MOTEHIMAJIA MOI3EMHBIX BOJ CTpaH (puc.2.7),
BOJIOCOOpP COCTOMT B OCHOBHOM M3 4 TUIIOB BOJAOHOCHBIX T'OPHU30HTOB, KOTOPbIC
BAPBHUPYIOTCS OT PETMOHOB C BBICOKUM MOTEHIIMATIOM MOJI3EMHBIX BOJ 10 PETHOHOB

C HU3KHUM ITOTCHIOHMAJIOM IIOA3CMHBIX BO/.

OH B OCHOBHOM XapaKTE€pPU3YETCS MOABAJIbHBIM KOMIUIEKCHBIM BOJIOHOCHBIM
TOPU30HTOM, KOTOpBIM oxBarbiBaeT moutu 60% BogocOOpa M pacloioXkeH B
OCHOBHOM B 3ama/JiHOM M IIEHTPAJIbHOM 4YacTsAX BOJOCOOpa B TaKuX paloHaX,Kak
byxepa, Vsa3za u Pycane.3TOoT BOJOHOCHBIM TOPU3OHT pa3ACi€H Ha [IBE
TUAPOTE€OJIOTHYECKHE TOATPYNNbl: 1) TpaHUT UM THEWC 1oA aPpUKAHCKOU
APO3MOHHON TMOBEPXHOCTHIO; M 2)rpaHuT W rHedc noja Ilocradpukanckoit u

HHHOHGHOBOﬁ YCTBCPTUUYHBIMHA 3PO3HMOHHBIMU ITOBCPXHOCTAMMU.

OTU BOJOHOCHBIE TOPU3OHTHI MMEIOT HU3KUN TOTEHIMANl Pa3BUTHS TOJ3EMHBIX
BOJ. TonmmHa BOJOHOCHOTO TOpPHM30HTA cocTaBiser okoyso 30-50 MeTpos,
CKBa)XHHBI 00BIYHO OYypsT Ha r1yOuny 40-50 MeTpoB. Y cTOMUMBbBIC 1EOUTHI CKBAKUH
Haxoaatcs B paiione 50-100 M3 / cyTku, k0> GUIMEHT NPOMYCKAHUS OT HU3KOTO JI0
ymepenHoro (<10 m? / cyT), a ynenbHas IPONyCKHash CHOCOOHOCTB COCTABIIAET

ymepennsiii (30-50 M3 / 1/M). [4]
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Aquifer Type and Groundwater Potential
B Unconsolidated - High

Sedimentary Intergranular - Low
B sedimentary Intergranular/Fracture - High

Igneous Voicanic - High
Metasedimentary Fracture - Moderate to High
I Basement - Low

Pucynok 2.8- Tun BoJOHOCHOTO FOPU30HTA U MOTEHLMAN MTOA3EMHBIX BOJ. [4]

MeTaceTUMEHTAPHBIN TPENIMHOBATHIA THUI BOJOHOCHOTO TOPU30HTA SIBISAETCS
BTOPBIM PACIpPOCTPAHEHHBIM BOJOHOCHBIM TOPHU30HTOM B BOA0COOPE.DTOT THII
BOJIOHOCHOTO TOPH30HTa CYIIECTBYET B Tpenaesiax TOKEMOPHHCKUX OTIOKEHUH.
BomoHocHbIE TOpPU3OHTBHI CYIIECTBYIOT B OCHOBHOM 3a CUYET KapCTOBBIX
0COOEHHOCTEW B HM3BECTKOBBIX Mopoaax JloJoMuTOBBIX (hopmaruii (MacCUBHBIC
M3BECTHSIKN).BhIBETpUBaHUE CIIAHIIEBBIX TOPU3OHTOB B H3BECTHIKE TaKXKe
YBEJIMYMBAET MOTCHUMAJI XPAHEHUS MOJA3EMHBIX BOJ U cTOKa. CpenHss yaenabHas

IIPOU3BOANTENBHOCTE CKBAKKMH cocTaBisieT 505 M3 / cyT / M. TMIMYHBIC TTyOHHEI
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CKBaXHMH KoJieomtorest oT 60 g0 80 M. KaduecTBO BO/IbI MMEET €1a00 BBIPAYKCHHBIN

KaJIbIUEBO-MAarHUEBbIN XapakTep. [4]

N3 MeracenumentapHoro TpenmHOBaTOro TUMa BOAOHOCHOTO TOPU30HTA MBI
UMEEM  OCaJOYHBIA MEXK3EPEHHBIM / TPEHIMHOBATHIM THUI  BOJOHOCHOTO
TOPU30HTA.DTO 3aHUMAET HEOOJBIIYIO MJIOMIAb BOJOCOOpPa U COCTOUT U3 OTKOC-
HOTO ME€CYaHO-3aMKHYTOI'O BOJOHOCHOIO TOPU30HTA C BBICOKHM IMOTEHIMATIOM
pa3BUTHS TOA3EMHBIX BOJ.CKBaXXMHBI OObIYHO HMEIOT Tiyouny 30-100 M, a
ypoBeHb BOJIbI O0KOjJ0 10-15 M u 6osee 20 M COOTBETCTBEHHO. Y POXKaWHOCTH

koneoieres ot 1,2 mo 3,5 n/c.

HaunGosnee npoayKTUBHBIM BOJIOHOCHBIM TOPU30HTOM B BojiocOope CaBe siBisieTcst
HEKOHCOJIMINPOBAHHBIA THI BOJOHOCHOTO TOPHU30HTA. ITOT BOJOHOCHBIA TOPU30HT
TaK)K€ 3aHUMAET HEOOJIBIIYI0 YacTh BOAOCOOpa U PACIOJIONKEH B TaKMX panloHax,
kak ['ynbsara, Tonxopaii,Yanrasu, Yunaunraii 1 YuOyse, 1€ 3T OOILKUHBI TPaHUYAT
c pekoit CaBe.CkBaXuHBI, MpoOypeHHBbIE BIOJb pycia peku Capa, SBISIIOTCA
BBICOKOJIOXOJHBIMM,  4YTO  CBHUJETEIBCTBYET O  BBICOKOM  I[OTEHUHAJIE
HEKOHCOJIMJINPOBAHHOTO BOJOHOCHOTO TOPHU30HTA.OTH CKBAXKHHBI B (CaBCKUX
AUTIOBUATBHBIX  OTJIOKEHUSX uMeloT riayouny 20-70 M u  obecneyuBaroT

npou3BoAuTENLHOCTE 100-5000 M3 / cyT.

2.7.2.1 XuMu4ecKkuii cocTaB NMOA3eMHBIX BoJI Bogocoopa CaBe

KadecTBO rpyHTOBBIX BOJI HA BCEM MPOTSKEHUU Botocoopa CaBe 00BIYHO XOpoIiiee
Y, KaK MpaBUJIO, HE MPEACTABISACT HUKAKUX OTPAHUYCHUM NJIi UCIOJIh30BaHUS B
HeJsIX 4yesjoBedeckoe morpedsienre. M3 KOMIOHEHTOB, MPEACTABISIONIUX YIPO3Y
JUISL  3[I0pOBbS, HECKOJBKO CIIy4a€B BBICOKOTO  COJEpKaHUSI HUTPATOB
MPUIIHMCHIBAIOTCS O€IHBIM CTPOUTEIBCTBO CKBaKHH.JIMH3BI COJIOHOBATOM BOJBI
BCTpEYarOTCsl B ayuttoBUM peku CaBe, KOTOpas MOXKET ObITh MCKOMaeMOUl BOJOU

W/UM  BOJIOM, mMoOMNOJHsAMIIeHcs uyepe3 cocennue ciaou  Kapy.Boga wu3
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JOKEMOPHUIICKOTO ~ METAaO0Ca)XJEHHOr0  BOJOHOCHOTO  TOpu3OHTa  (paiioH
UuMaHuMaHu) B IIEJIOM XOpOIlla, XOTS M HUMEET clieTKa TBEPIbId KalbIIMEBO-
MarHueBbIil xapakrep./3 1okeMOpuiicKOro MojABajgIbHOTrO BOJIOHOCHOTO TOPU30HTA
Ka4yeCTBO BOJIbI TAKXKE XOpOIllee ¢ 00IIeil KOHIICHTpAIIMEH PACTBOPEHHBIX TBEPIbIX
BemectB Hmke 1000 Mr / 1 U OTCYTCTBHEM 3aperHCTPUPOBAHHON OMaCHOCTH
¢TopunoB. B 3akioueHre MOXKHO C YBEPEHHOCTBIO YTBEpXkAAaTh, YTO KAaYECTBO
MOJ3EMHBIX BOJI B pailoHe BogocOopa CaBe B 11e710M XOpolliee U Oe30MacHoe s
NOTPEOJICHUST YEJIOBEKOM IMpHU OOIIeH KOHIEHTpAIMd PACTBOPEHHBIX TBEPbIX

BenectB Hike 1000 mr /1.
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3. METOJIUKA UCCJIEJOBAHUI

B uccnenoBanuu HMCHOIB30BANIUCH METONBI cOOpa M aHalM3a KOJUYECTBEHHBIX
JTaHHBIX. MeTo1bl 00padOTKU JaHHBIX AUCTAHIIMOHHOTO 30HAMpoBaHus ([3) 3eMiu
C WCIOJh30BaHMEM BO3MOXKHOCTEeH ['eorpadmuecknx WHGOPMAIMOHHBIX CHCTEM
(I'C). Coueranuie 3TUX METOAOB UCIOIB30BAIOCH /I KAPTUPOBAHUS PECYPCHOTO

IIOoTCHIMAaJIa IIOA3€MHBIX BO.

3.1 KapTupoBaHue pecypcHOro noTeHuMaja Mnoa3eMHbIX BOJ

JlucTaHIMOHHOE 30HAUMpOoBaHWEe W ocHOBaHHble Ha ['MIC MHOTOKpUTEpHANIbHBIC
ITOAXO/IbI UCIIOJIB30BAIIMCH JJIs1 COCTABJICHUS KapT MOTEHIIMAIBHBIX 30H MMOA3EMHBIX
BOJ, KaK 3TO OBUIO PEKOMEHIIOBAHO PAa3JUYHBIMU HCCienoBaTeasiMu  [27].
TemaTuueckue ClOU: IeoJIOTHsl, YKIOHBI penbeda, XapaKTep 3eMIICTIONb30BaHus,
IJIOTHOCTh JIPEHAXKHOM CeTH, aTMOC(EepHbIE OCAJIKU, BBICOTA HAJl YPOBHEM MODS U
OJIM30CTh K JPEeHaXy (pacCTOsIHUE OT PEK), ObUIM MOATOTOBJIEHBI HA OCHOBE IAHHBIX
JUCTaHIMOHHOTrO 30HAMpoBaHus B cpene [MIC. Bribop TemaTH4ecKuX CIOEB AJiA
KapTUpOBaHUS MOTEHIMAJa I[OA3EMHBIX BOJ OBLJI OCHOBAaH Ha pe3ysbTarax
aHAJIOTMYHBIX ucclienoBanusx [32]. Temartudeckue CIIOM M OTIENbHBIC KIAcChl B
TEMaTUYECKUX CJIOSAX ObUIM HE3aBUCHMO B3BEIICHBI/OLEHEHBI C MCIOJIb30BAHUEM
IIPOCTPAHCTBEHHOMN MHOTOKPUTEPUAIIBHOMN OLICHKU. [IpoctpancTBeHHas
MHOTOKpuTepuasibHas orenka: Spatial Multi-Criteria Evaluation (SMCE) -3to
MPUJIOKEHUE, KOTOPOE MOMOTaeT W HAaIpaBisieT IOJIb30BATENS B BBINOJHEHUH
MHOTOKPUTEPHAJIBHOM  OLIEHKHM IPOCTPAHCTBEHHBIM  CIOCOOOM. BxomHbIMu
JAHHBIMH JUISl IPWIOKEHHUS SABJISIOTCS HECKOJIBKO PACTPOBBIX KAPT ONPENEIICHHOU
obnactu (Tak HazwpiBaembie "Kputepun" win ">PdexTh") U 1epeBO KPUTEPHUEB,

coziepkaliee crnocod rpynmupoBKY, CTAaHAAPTU3AIMN U B3BEIIUBAHUS KPUTEPHECB.

3aTeM TeMaTHYECKHE CJION ObUIN arperupoBadbl C HCIIOJB30BaAaHUCM MCTOJA

B3BemieHHOM cymmbl/Weighted Sum method (WSM) nns pa3paboTku KapTbl
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MHJEKCAa IMOTEHIMalda TMOJA3EMHBIX BOJ. 3aTeM KapTa HHJEKca MOTEHIHalla
MOJI3EMHBIX BOJI ObLjIa COMOCTABJICHA C JAHHBIMU O AeOUTE CKBAKHUH B CPEAHEM TI0
35 ckBaxkuHaMm, YTOOBI MPOBEPUTH JOCTOBEPHOCTh pe3ysbTartoB. Jlis
KOPPEJSIMOHHOTO aHaJIh3a MCIOIb30BAICA KOI(PPHUIIMEHT paHTOBOM KOPPEISAIUH

CHI/IpMCHa Ha OCHOBC BBIYHCJICHUSA KPUTCPUS R.

3.2 UCTOYHUKH JAHHBIX

[Ipu cocTaBiaeHUH KapT PECYpCHOr0 MOTEHIIMANIA MOJ3EMHbBIX BOJ UCTOIb30BAIUCH
JAHHBIC JUCTAHIIMOHHOTO 30HAUPOBAHUS U JOTIOJTHUTEIbHBIC TAHHbBIE, TOTyYECHHBIC
¢ pazmmunbix maatdopMm. Iludposas moxens penseda (DEM) wuccinemyemoro
paiioHa Oblj1a OJTy4eHa C TOMOIIBIO PE3YJIbTATOB pajjapHOi cheMKku Muccun Shuttle
Radar Terrain Mission (SRTM DEM). 3arem kapThl YKJIOHOB pelbeda,
a0COJIIOTHBIX BBICOT M IJIOTHOCTH JPEHAKHOW CETH ObLIM pa3padOTaHbl HA OCHOBE
DEM c¢ wucnonb3oBaHueM HHCTpyMeHTa Tuapoodopabotku DEM B ILWIS.
Hopmanu3oBanHblii pa3HOCTHBIN MHIEKC pactutenbHocTi (NDVI) Ob11 paccuntan
Ha ocHoBe u3o0paxkeHuit MODIS. M300paxkeHus ¢ onepaTMBHOTO HaJA3€MHOIO
teruoBu3opa Landsat 8 (OLI) 3a Hanbostee 3acynummBbIi ce30H (okTs10pb 2020 rona)
ObUTM 3arpykeHbl ¢ BeO-caiita ['eonoruveckoit ciyx0n CoenunenHbix IlltatoB
(http://glovis.usgs.gov).. N3o00paxxkenus: Landsat umerot Bbicokoe paspemienue (30
M), TO3TOMY OHU MOAXOJAT JJjIsl Kilaccudukaiuu 3emienosibzoBanus (Kibena et al.,
2013). Kapra pacTuTenbHOro nokKpoBa MCCIeIyeMOl TEPPUTOPHUH, TTOJyUSHHAs Ha
OCHOBE KJIaCCHU(PHUKAIIMU MHOTOCTIEKTPAIBHOTO M300pa)KEHUs M TOJIEBBIX PaloT.
JlaHHbBIE ObUTM TOJIy4EHBbI KOMHCCHUEH IO JIECHOMY XO3SMCTBY B paMKax MPOEKTa,
¢unancupyemoro WWEF. Jlns ompenenenus pacctosaust oT pek B [MIC Obin
IPOBENICH pacueT paccTtosHud. ['eonoro-repMuyeckas kapra Oblia ourdpoBaHa u3
«l"onmy6oii kHUrM» BogocOopa OacceitHa peku Case. ExemecsuHble naHHbIE 00
ocaJikax, MOJIy4YeHHBIC CO CITyTHUKA, ObLTA MCIOJBb30BaHBI ISl Pa3pabOTKH KapThl

CPEIHET0JIOBBIX OCAJKOB JJIsI MCCIEAyeMOro paiioHa. B momojHeHue K JaHHBIM

39



AUCTAHOMOHHOTO 30HAHUPOBAHUSA HCIIOJIB30BAJIMCh TAKXKC BCIIOMOI'aTCIbHLIC

MaTCpHUaJIbl.

JInst TpoBEepKH JTUCTAHIMOHHBIX JIAHHBIX OO0 OcCajkax B TOJIOBOM MaciuTade
BPEMCHH HCIIOJIh30BAJIUCh PE3YIbTAThl PETUCTPAIMNA CPEAHETOAOBBIX BEITUYMH
OCaJIKOB, TIOJIYYEHHBbIE OT HECKOJIbKUX CTaHIUH METEOPOJOTUYECKUX CITYXKO
3umbabBe. [lannbie mo nebuty 40 CKBakWH, MONy4YeHHBIE OT HammonaahHOTO
yIpaBJIeHUs BOAHBIX pecypcoB 3umobadae (B opucax Myrape), ObUTH UCTIOJIB30BaHbBI

AJI1 BallnJallv KapThl MHACKCA ITIOTCHIMAIA ITOJI3CMHBIX BOJ.

3.3 ®opMupoBaHMEe TEMATHYECKHUX CJI0€B JIEKTPOHHBIX KAPT

@akTopbl, KOHTPOJIUPYIOIIAE IPOCTPAHCTBEHHOE pACIpPEACIICHHE PECYPCHOTO
MOTEHI[MAaNa MOA3EMHBIX BOJA. YKIOH peinbeda, MIOTHOCTh IPEHAKHOW CETH,
KOJIMYECTBO OCAJ/IKOB, 3€MJIETIOJIb30BaHUE/TIOUBEHHBIN TOKPOB, T€0JIOTHs, OJIM30CTh
K ApeHaxy, NDVI u BbicoTa Hajg ypoBHEM MOps , ObUIM MOATOTOBIIEHBI B CPENe

I'nc.
(i) eonocus

I'eosiorus CymecTBEHHO BIMSET HA IOTOKHU IOJ3EMHBIX BOJ, KaK HA ITOBEPXHOCTH,
Tak U B Henpax [33]. PekoMeHIyeTcss yYUTHIBATh T€OJIOTHUIO B HCCIICIOBAHHUSX,
CBSI3aHHBIX C KAPTUPOBAHUEM MMOTEHIIMATA TIOJA3eMHBIX BOJ [34]. PaiioHbI ¢ BBICOKO
YCTOMYMBBIMU ~ MOPOJIAMH  MPEMSATCTBYIOT ~WHOUIbTpPALMU, CJIEI0BATEIBHO,
YXYIIIAIOT YCIOBUSA NWTaHUS MNOA3eMHbIX Boa. C  npyrod  CTOpPOHHI,
BBICOKOIIPOHUIIAEMBI TPYHTOBBIM MarTepual CHocoOCTBYeT HH(PUIBTPALIUH,
CJICZIOBATEIILHO, CIIOCOOCTBYET JONOIHUTEIIBHOMY MMUTAHHUIO TIOJ3eMHBIX BO [33].
B HacTosimem uccnenoBaHuu IATh IPYIIT TOPHBIX MOPOA, &8 UMEHHO aJUTFOBUAJIBHBIE
OTJIOXKEHHUSI; TMOSC 3€JEHOKAMEHHBIX IOPOJ, IOJIEPHUTHI, Irpynna YMKOHIO,
IPAaHUTHBIE U THEWCOBBIE MOPOJbI. ['eonornuyeckue Kiacchbl ObUIM B3BEIICHBI Ha

OCHOBC ITIOKa3aTC/Iid HUX BOI[OO6I/IJIBHOCTI/I, KaK 9TO OBLJIO OIMCAHO MapTI/IHeJ'IJ'II/I "
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Xpro0eprom [30]. I'pynma ammoBHaIbHBIX OTJIOKEHHH OblLIa BBIACICHA C
HauOOJBIIUM BECOM, TaK KAaK OHA XapaKTepHU3yeTCS BBICOKUMH YJIEIbHBIMU
neduTaMu MOJ3EMHBIX BoA, mpeBbimatomumu 100-5000 M3/cyT. Camas HH3Kas
OllcHKa OblJa TPUCBOCHA TPAHUTHBIM M THEUCOBBIM TOPOJAM, KOTOpPHIC
XapaKTepU3yIOTCSl HU3KUMHU JeOUTaMU MOA3EMHBIX BOJ B Auama3one ot 10 mo 50

M3/CyT.
(i1) Vxnon

Yxinon penbeda SBIIETCA OJHUM M3 BaXHBIX (PAKTOPOB, OMPEACITIAIONINX
pPECYpCHBII MOTEHIMAN Moa3eMHbIX Boa [32]. OH KOHTPOJIHMPYET MPOHUKHOBEHHE
BOAbl B Henapa . Ilnockue u MOJOTrME y4YacTKHU CKJIOHOB YBEJIMYMBAIOT BpeMs
MpeObIBAHMS CTOKA, CIEAOBATENIbHO, CIOCOOCTBYIOT HWHGpuiIbTpanuu. KpyTbie
CKJIOHBI CIIOCOOCTBYIOT 0Opa30BaHHUIO IMOBEPXHOCTHOIO CTOKa, CIIEJA0BATEIBHO,
CPaBHUTEIILHO CO3JIAIOT yCIOBHS JIJIsl yMeHbIeHus nHpuibTpanun [33]. Yem Gornee
HOJIOTUH CKJIOH, TEM BBIILIE MHPUIBTPALIUS, CIIE0BATENbHO, O0JIee O1aronpusTHbIE
YCIIOBUS Ul HaKOIUIEHMsI MOTEHIMala MOA3EMHBIX BojA. B 3TOM uccnenoBaHuu
KapTa CKJIOHOB ObLTa pa3padoTtana Ha ocHoBe SRTM DEM c pazpemernem 30 M ¢
UCIIOJIb30BaHUEM WHCTpyMeHTa ruapoobpadotku DEM B ILWIS. Kapra ckiona

ObL1a pa3pa60TaHa, KaK C MCIOJIb30BAHHUEM YPABHECHMU A, IIOKA3aHHOT'O HUKE:

SLOPEDEG=RADDEG= (ATAN(*"-")

rae: SLOPEDEG = ykion B rpagycax
ATAN u RADDEG = BuyTpennnii pacuet kapTbl/DyHKIIUN pacdeTa TaOIHIIbI
SLOPEPCT = ykioH B mpoIieHTax.

BringeneHo math KJ1accoB yKIIOHA MOBEPXHOCTH penbeda (CKIOHOB): OYCHb
MOJIOTHE, TIOJIOTUE, YMEPEHHO KPYThI€, KPYThIE€ M OUEHb KPYTHIE,

COOTBETCTBYIOIIME Iuana3onaMm ykioHoB: 0-6, 6-12, 12-18, 18-24 u >24 rpamycos.
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Bricokuii panr/Bec ObLI MPUCBOEH OYEHBb 1MOJ0TUM ckiioHaM (0-6 Tpai), B TO Bpemst

KaK MEHBIIUI BeC ObLI IPUCBOEH OYCHb KPYTHIM CKIIOHAM (>24 rpa).
(ili)IInomnocms openasica

[1n10THOCTH JApEHaXKHOW ceTH SBISETCS MEpod OOIIel JUIMHBI BCEX PYCIIOBBIX
MOTOKOB Ha eauHully miom@aan. OHa ompeAensieTcs NPUPOJOH U CTPYKTYypoi
KOPEHHBIX TOPOJl, BUIOM PACTHTEIBHOCTH, CIHOCOOHOCTHIO ITOYB TIOTJIOMIATH
ocaaku, HHGUIbTpanueu, reomopdosorueit u rpaaueHTom ckiona (Rahmati et al.,
2014). Perumonsl ¢ HM3KOM IUIOTHOCTBIO APEHAKHON CETHU XapaKTepU3yOTCs
CHUKEHUEM IMOBEPXHOCTHOTO CTOKa, CJIEAOBATENIbHO, HAa JTUX Y4acTKax Ooiiee
BeposiTHA MHPUIbTPALIUS. DTH PalOHBI IPUTOAHBI JUIsI OCBOEHUS TOJ3EMHBIX BOJI
[32]. PaiioHBI ¢ BBICOKOH IIOTHOCTBIO JpEHa)Ka MPEACTABIIAIOT COOOH YYaCTKH C
OONBIIMMHU  pacXoJlaMd TOBEPXHOCTHOTO CTOKa, CJEAOBATEIbHO, C HU3KUM
MMOTSHITUAIOM MUTaHMS MMOA3EMHBIX BOA. [[TOTHOCTE IpeHaXHOW CeTH I paiioHa
uccieoBaHus Oblla TOJydeHa myTeM o0paboTku mudpoBod Mojenu penbeda
SRTM DEM (30*30 wm). Hcnonb3yss [auamna3oHbl IUIOTHOCTA JIPEHAXka,
pa3pabotannbie panee (Awawdeh et al, 2013), mIOTHOCTH BOJOOTBEIACHHS
moapasesaeHa Ha Kiuacchl: oueHb Huskas (< 0.1 xm/ km?), auskas (0,1-0,4 xm/ km?),
cpennss (0.4-0.6 km/ km?), Beicokas (0.6-0.8xm/ kmM?) 1 ouenb Beicokas (> 0,8 kM/k
kM?2). BeICOKHit peHTUHT/BeC OBLT IIPUCBOEH HU3KOM MIIOTHOCTH ApeHaxa (< 0,1 xkm/
KM?), B TO BpeMs KaK HU3KHMH BeCOBOM KOO(P(UIUEHT ObLI NPHCBOEH BBICOKOH

II0THOCTH ApeHaxa (> 0,8 km/ km?)
(iv)3emnenonvzosanue/ Iousennwiii nokpos (LU/LC)

Ponn 3emniennonp3oBanus/ mouBeHHoro nokposa (LU/LC) B moTeH1nane moa3eMHbIX
BOJL OueBMJAHA M  IMHpOKa. TUObI  MOYBEHHOTO  MOKpOBa/XapakTepa
3eMJICTI0JIb30BAHMS - TO JIECHBIC IUIAHTAIlMU, CEJIHCKOXO3IMCTBEHHbIC (EepPMBlI,

OTKPBITBIC ITIOBCPXHOCTHU OI'OJICHHBIX IIOYB, BOAHBIC O6T>CI(TBI, TAaKHMC KaK 03Cpa U
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peku, u HaceneHHble MyHKThI. Kaxxnpiii LU/LC oka3biBaeT onpeaesIeHHOE BIUSHUEC
Ha MOTEHITMAJ MOA3EMHBIX BOJI KOCBEHHO Yepe3 MHPMIBTPAIINIO, CTOK U HCTIAPCHUE.
PacTuTenpHbIl MOKPOB CBOOUT K MUHUMYMY HCIApPEHUE U CTOK, B TO BpEMs Kak
OJTHOBPEMEHHO yBennuuBaeT WHGUIbTpanuio. CreqoBaTebHO, PACTUTEIHHOCTD
YBEIIMUMBAET  BEPOSTHOCTh  TMOMOJHEHHS  TMOA3EMHBIX BOJ U MOXET
CBHJIETEIILCTBOBATH O BHICOKOM MOTEHIMANIE TOA3EMHBIX BOJ. JIeCHbIE MIaHTaluu
TPeOYIOT OOJBIIOr0 KOJIMYECTBA BOJABI, KOTOPYIO OHHM M3BJIEKAIOT C MOBEPXHOCTH
YPOBHSI TPYHTOBBIX BOJI, O3TOMY JIECHBIE IUIAHTALIMM YKa3bIBAIOT HA BBICOKUU
NOTEHIMAJI MOA3EMHBIX BOJA. B HacelneHHBIX IMyHKTaX W 3aCTPOCHHBIX palOHAX
MHQUIbTpalus HHU3Kas U3-3a JOpOr, TPOTyapoB MW 3JaHUM, MOKPHIBAIOIINX
MOBEPXHOCTh TMOYBBI, M, CJEAOBATEIbHO, OMXUIAACTCA HU3KHM MOTEHIHAI
noj3eMHbIX  Boja [35]. Ilociae pamkupoBaHHSI 3TOTO TEMAaTHYSCKOTO  CIIOS
AJIEKTPOHHON KapThl, 00OpabaThIBA€MbIM y4YacTKaM 3€MJIM ObUT MPHUCBOEH CaMbIi
BBICOKHH YPOBEHb BECa, B TO BpeMs KaK 3aCTPOCHHOM TEPPUTOPUU (3aCEICHHBIM

y4acTkaM) ObUT MPUCBOEH CaMblil HU3KHM paHT.
(V) Ammocghepuvie ocaoku

[IuTaHue TPYHTOBBIX BOJI B OCHOBHOM IPOMCXOJUT 3a CUET ocajakoB. Ocaaku
SIBJISIFOTCSI OCHOBHBIM THIPOJIOTHYECKUM MMAPaMETPOM, BIUSAIOIIMM HA PECYPCHBIN
MOTEHIMAJI U COXPAaHEHME 3amacoB MOJ3EMHBIX BOJ. B paiioHax, rae mmerorcs
HAMOPHBIE MOJI3€MHBIC BOAbI, OCAJKH MOTYT HE YKa3bIBaTh Ha 3aIachl MOA3EMHBIX
BOJ, HO OHM OYIyT KOCBEHHBIM MPU3HAKOM BO3MOXKHOCTH YCTOMUYUBOM
AKCIUTyaTallMi TOJ3€MHBIX BOJ W MOTYT OBITh HKCIOJIB30BAaHBl JIJII OIICHKU
ONTUMAJIBHBIX ypOBHEW n00bun Bonbl. B Teuenue 30 ser (¢ 1989 mo 2019 rox)
€XKEMECSIYHBIC OCAJKU ObUIM YCPEAHEHBI JJIsl pa3paOOTKU KapThl CPEIHETOOBBIX
OCaJIKOB JJII WCCIIEyeMOoro paiioHa. PailoHbI, B KOTOPBIX BBHITIAJAET OOJIBINOE
KOJIMYECTBO OCAJKOB, CUMTAIOTCS HWMEIOUIUMH OOJIBIIMM PEeCypCHBIN MOTEHIINAT

IIOA3CMHBIX BOM. Cornacuo HUMCIOINIMMCs AaHHBIM 00 ocaakax, UxX CyMMAapHOC
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KOJMYECTBO 3a roj kosnebnercs ot 600 MM 1151 pailOHOB C HU3KHUM YPOBHEM OCAIKOB
u 1o 1934 MM B pailoHax C BBICOKMM YPOBHEM OCAJKOB B Ipejenax BojaocOopa.
Bricokue Beca ObUIM MPHUCBOEHBI palioHaM C OOJBIIUM KOJMYECTBOM OCAJKOB
(>1401 mm), a HE3KHME Beca OBLIM BBIICIICHBI pailOoHaM C HU3KUM KOJIMYECTBOM

ocaakoB (<800 mm).

(vi) Boicoma penvegha nao yposnem mopsi

Bricota penbeda Haa ypoBHEM MOPSI HTPAET BaXKHYIO POJIb B OLIEHKE PECYpPCHOTO
NOTEHIMaJIa TOA3EMHBIX BOJ. MeCTHbIE U pETrHOHAIbHBIE YCIOBUA peibeda
OTIPENICIISIIOT 00IIlee HANPaBJICHUE MOTOKA MOJ3EMHBIX BOJ, MUTAHUS U Pa3TPy3Ku
MOA3eMHBIX BOJA. Takum 00pa3om, BbICOTA OMpPEACIsSeT CKOPOCTh MH(MUIBTPALINH,
HAKOIJICHUE TIOTOKA, 30HBI TpaH3uTa W auccunanuu [26]. PaiioHsl ¢ HH3KaMH
BBICOTHBIMU OTMETKaMu peiibeda CBsI3aHbl ¢ HAKOTUICHUEM MOA3EMHBIX BOJ. Takum
oOpa3oM, B pailloHaX C HU3KUMHU OTHOCHUTEJIbHBIMU BBICOTAMH HaOI0/1aeTCs
3aMEJYICHHBI ~ TOBEPXHOCTHBIM  CTOK, YTO IMO3BOJISIET JIOXKIEBOW  BOJIE
MPOCAaYMBATHCS B TEUCHHUE 00JIee NJIMTEILHOTO BPEMEHH, B TO BpEMsI KaK pallOHBI C
BBICOKUMH  BBICOTAMHU  CIIOCOOCTBYIOT  OBICTPOMY  CTOKY, CJI€IOBATEILHO,
CPaBHUTEIILHO MEHbIIIEeH MHPUIBTpAIUY. Bricokas WHTEHCUBHOCTb
WHQUIBTPAIIMIOHHOTO TUTAHUS TPUBOJUT K POCTY PECYPCHOTO TMOTEHIIHAIA
MOJI3EMHBIX BOJ M HaoboporT. Kapra BBICOT UIsl MCCIEAyeMOro paiioHa Oblia
pa3paboTaHa Ha OCHOBE LU(PPOBOK MOJIETN BBICOT HCCIEAYEMOro paiioHa. beuin
MPUHSTHI CIICTYIONIUE AUaa30Hbl BRICOT: > 1490 M, 1215-1490 m, 940-1215 m ,665-
940 m 1 390-665 m. Paitonsl ¢ HU3kUMH BbicOTaMu (390-665 M) ObUIM OLIEHEHBI KaK
CIIOCOOCTBYIOIIME YBEJIMYEHUIO PECYpPCHOTO TMOTEHIMada MOA3EMHBIX BOJ, B TO
BpeMs KaK paiiOHbI ¢ BRICOKUMHU BbIcOTaMH (>1490 M) ObUTH OIIEHEHBI K YYACTKaM C

HHU3KUM YPOBHCM PECYPCHOI'O NOTCHIIHMAJIA ITOA3CMHBIX BOJI.
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(vii)Bruzocms k Openasicy

Paiionbl, okpy:karonye BoAHbIe 00BEKTHI, TAKUE KaK 03epa U PeKH, OOBIYHO UMEIOT
BBICOKMH YpPOBEHb I'PYHTOBBIX BOJI M3-3a OOKOBOTO MOTOKa BOJbL. BomoHOCHBIE
TOPU30HTHI MOHOJUTHBIX TTOPOJI, PACIIONIOXKEHHBIE BOJIM3U BOJOEMOB, MOTYT UMETh
HE3HAYUTEIBHOE OTJIMYKME MOA3EMHBIX BOJ OT aJUIIOBUAJIBHBIX PAalOHOB, KOTOPBIE
OoJiee M30TPOIHEI IO CBOEH mpupoie. bonee 61m3koe paconokeHne K IpeHaKHON
CeTH O3HAYaeT, YTO BEPOSATHOCTh OOHAPY)KEHUS MOJ3EMHBIX BOJ Bbicoka [36]. C
yAQJIEHUEM OT JPEHAXKHOM CETH, MOTEHIMAaJ TMOJ3EMHBIX BOJ YMEHBIIAETCS.
JIBM>KE€HHE TPYHTOBBIX BOJI OYE€Hb MEJIEHHOE, MO3TOMY IIPU MHHUMOU MOPOTOBOM
OJIM30CTH K JpEHaXy BIIUSHUE JpEHa)ka CTAHOBUTCS HE3HAUYMUTENbHBIM. Jliis
HCCJIEYyEMOro paiioHa Obula OlleHEeHa OJM30CTh K JIPEHAKHOM CETH, a PACCTOSHUE
oT pek 0bu10 paccuntano B ' IC. PacueTHbIM nyTéM OBUIM MOJYYEHBI CIEAYIOIINE
rpagaruu pacctosHui: 0 -6 km, 6 — 12 km,12 — 18 xm,18 — 24 xm u >24 kM. bonee
ommskoe paccrosHue K pekaM (0 — 6 kM) ObUTO OIEHEHO BBICOKMM OajioM, B TO
BpeMsi KaK pacCTOSIHHE YJaJeHHOEe OT peK (>24 kM) ObLJIO OIEHEHO HU3KHWMU

3HAYCHUIAMMU.
(viii) NDVI

Kocmuueckne cuumkm (Landsat-8) 3a mepuon Hambojiee CyXOoro ce3oHa Troja
(oxTs10ps 2020 roaa) ObLIM MCIOIB30BaHbI s co3aanus kapTel NDVI B ILWIS.
HNurerpansubiii nokazatens NDVI otHOocuTcs k Hopmann3oBaHHOMY HWHIEKCY
pPaCTUTEIIBHOCTH, KOTOPBIM SIBISIETCSI MEPOM CHUJIbI Pa3BUTUA PACTUTEIBHOCTH.
PacTuTtenbHbIil TOKPOB CBOAUT K MUHUMYMY HUCIAPEHHUE U CTOK, OJHOBPEMEHHO
yBenuuuBas — uHbuibTpanuio. CreqoBaTeNbHO, HAJIUMYKME  PACTUTEIIHBHOCTH
YBEIIMUMBAET  BEPOATHOCTh  IMOMOJHEHHS  MOA3EMHBIX BOJ U MOXET
CBHUICTEILCTBOBATh O BBICOKOM IMOTEHIMANe Moa3eMHbIX Boa [37]. JlecHbie

IUTAHTALMKU TPEOYIOT OOJIBIIOT0 KOJMYECTBA BOJIbI, KOTOPYIO OHH MOITYYaloT 32 CUET
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NUTaHUSI TPYHTOBBIMU BOJAMH, IO3TOMY JIECHBIC IIAHTALMM YKa3bIBAlOT Ha
BBICOKMI MOTEHIMA MOA3EMHBIX BOJA. TakuM 00pa3zoM, CUMTAETCS, YTO PAMOHBI C
BbICOKMMU 3HaueHUAMU NDVI ¢ GonbIeit BeposSTHOCTHIO OYyT UMETh TTOI3€MHBIC

BOJEL.

3.4 BeIuncjieHne BeCOB TeMAaTHYECKHUX CJI0€B

Jlns

IPOCTPaHCTBEHHOMN

CJIOCB HUCIIOJIB30BAJICA

Multi-Criteria

BBIYHMCJIICHUA BE€COB TCMATHYCCKUX MECTOI

MHOTOKpUTEpHaIbHOU  olleHKu  (Spatial

Evaluation) na ocnoe I'MC, a panxupoBaHue MO KaxaoMy u3 (axTopoB

IMPOBOANIIOCH IMpAMBIM MCTOOOM. OCHOBBIBasICh Ha JaHHBIX

OPYTUX

UCClIeIoBaTeNIeH, paHXUPOBAHHE IO KaxkaoMy (akTopy MpOBOAWIOCH B

COOTBCTCTBHUHU C Ta6HHH€ﬁ 1 HKe.

Tabnuma 3.1-/lnana3oHsl MapaMeTpOB U UX PaHKUPOBAHHUE

IlepcnexTuBa
ITapamerp JAunana3on napamerpoB pa3BeaKku Ouenka
M0/13eMHBIX BOJ
1401mm-1934Mm OTan4HO 5
1201mm-1400Mm Xoporo 4
ATtMmochepHble 1001MM-1200MMm YMepeHHbI 3
Ocaznokn 801Mm-1000MMm bennwrii 2
600 MmM-800 MM Ouenb OeIHbIH 1
[ouru yposens (0°-6°) Otnu4HO 5
Cxtom Ouens nonoruii cxinon (6°-12°) Xopo1o 4
Honoruit cxion (12°-18°) YMmepeHHbIi 3
Vmepenno HaknonHsI (18°-240) bennblit 2
CunbHbIH HakioH (>24°) Ouenp OeHbIN 1
<0.1 OTanuHo 5
0.1-0.4 Xoporio 4
0.4-0.6 YMepeHHbI 3
[TnoTHOCTH IpeHaxa 0.6-0.8 benusii 2
>0.8 Ouenb OeIHbIH 1
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ATTIOBHATIBHBIE OTIIOKEHUS Bricoknii 5)
[Tosic 3emeHOro0 KamMHs YMepeHHbII 4
T'eonorus Joneput YMepeHHbIi 3
I'pynna YMKoHI0 Huszkuit 2
['paHUTHBIC U THEHWCOBBIEC MOPOBI Huszkuit 1
Cenbckoe X0351UCTBO OTan4no )
Jlecucrast MECTHOCTH Xopomuio 4
Bonubie 00bEKTEI Xopouio 4
3emiieniosib3oBaHue/ 3anexHblie 3emMin YMepeHHblit 3
MOYBEHHBIH MOKPOB bynuern YMCpCHHEIH 2
Paiion nmocenenus bennprii 1
becruiognas 3emiis OueHp OeHBIN 1
390-665m OTnuuHO 5
Breicora Hag ypoBHEM 665-940 m Xopotuo 4
940-1215 m YMepeHHbII 3
/Penbed 1215-1490 m Benuerii 2
> 1490 m OueHb OeHBIN 1
0-6 xm OT1inuyHO 5
bruzocTs k apeHaxy 6-12 xm Xoporo 4
12-18 xm YMepeHHbII 3
18-24 xm benusrii 2
>24 kM Ouenb OeIHbIH 1
>0.8KkM/KM? OTinuHO 5
0.6-0.8 kM/KM? Xopo1o 4
NDVI 2 .
0.4-0.60 xm/km YMmepeHHbIi 3
0.2-0.40 xkm/kM? Benuerii 2
0-0.2 km/km? OueHb OeIHBIN 1

3.4.1 CtanaapTusanus TeMATHYECKUX CJI0€B

[Tocne MHIUBUAYaTHLHOTO TMPUCBOCHUS PAaHKUPOBAHUS MO (paKTopam, 3aTeM CaMu
(hakTOpPBI, TaKKEe HA3bIBAEMBIE BXOIHBIMU JTAHHBIMU, OBIITH CTAaHAAPTH3UPOBAHBI JIJIS
HOpMAJTM3AIMK PA3JIMYHBIX KpUTEpHUeB. BXOAHBIC NaHHBIE MPEACTABISIOT COOOM
pasITUYHBIC KapThl, U 3HAYEHUS HA ITHX BXOJHBIX KapTaxX BBIPAXKAIOT Pa3INIHBIC
CAVHUIBI HW3MEpEHUs (HampuMep, pacCTOSHUE, KIACChl 3EeMJICTIONb30BaHMS,
rpaxychl). UToObI CpaBHUTH KPUTEPHUH JPYT C APYTOM TaKUM 00Opa3oM, 4TOOBI ATO
UMEJI0 CMBICII, OHH JOJIKHBI OBITh CTaHIAPTHU3UPOBAHBI, TO €CTh MPE0Opa30BaHbI B
OJIHY U Ty ke eauHuIly u3MepeHus. Cranmaptuzanus (GakTopoB (TOJE3HBIX U HE

MOJIE3HBIX ) TPUBOJMT K MTPE0OPA30BAHMIO 3HAUCHHI KapPThI UJTM CTOJIONA B 3HAYCHUS
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ot 0 go 1 (Hopmanuzarus). I1noxas uHGOPMATUBHOCTE MO OJHOMY KPUTEPHIO /
dakTopy MOKeT ObITh KOMIICHCHPOBaHA XOPOIeil HHPOPMATUBHOCTHIO TI0 APYTOMY

KPUTEPHUIO.

3.4.2 IlpucBoenue BecoB paxkTopam

Hcnonb3oBancs npsiMOM METOJ IPUCBOCHUS BECA. DTOT METOJ BKJIIOYAET IPSIMOE
Ha3HAYeHHE BECOB, U OTH ONPEIEICHHBIE IOJb30BATEIEM Beca OyayT
aBTOMATUYECKU HOpMain30BaHbl. [IpMHMMast BO BHUMaHHE pEKOMEHAANU IPYTUX
uccienoBareneii u xapakrep (akTopoB (OPMUPOBAHHS IMOA3EMHBIX BOJ B

BogocOope Oacceitna p.CaBe,»TuM ¢dakTopam ObUIH MPUCBOEHBI CIIETYIONTNE BeCa.

Tabnuma 3.2-PakTopsl popMHpPOBaHUS MOA3EMHBIX BOJI M MX IPUCBOSCHHBIC Beca

dakrTop Bec
['eonorus 40
Atmocdepnbie Ocaoku 25

3emiiernonb30BaHme/ MOYBEHHBIH MOKpoB | 20

ITnoTHOCTH IpeHaxa 15
Cxiion 15
Beicota Hax ypoBHeM /Penbed 15
NDVI 10
bruzocTs Kk ApeHaxy 10
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3.5. ®opMupoBaHUEe KAPTHI HHIEKCA PeCYPCHOI0 MOTEHIMAJIA MOA3EMHBIX BO/I
[Tocne o0benrHEeHUs BCEX BBIICTEHHBIX (PaKTOPOB POPMHUPOBAHUS MOJ3EMHBIX BOJI
Obula co3maHa cocTaBHas (MHTErpaiibHasi) WHACKCHAas KapTa. Pacder s
COCTaBIICHUS] KapThl HMHJAEKCAa PECYpPCHOTO TMOTEHIMalla MOJ3EMHBIX BOJ ObLI

OCHOBaH Ha METOJC B3BCIICHHON CYMMBI, KOTOPBIA IPEICTaBJICH CIICIyIOIICH
dbopmy0ii:

n
S_i =% T‘"-"'i = SI_I
i
rzie Sj-B3BeIlIeHHAasl OLIEHKa [T ITUKCEIs j B 0011ei KapTe MPUroIHOCTH, Wi -BEC IS
i -1 BXOJTHOM KapThl, a Sjj -OLIEHKa J1JIs j -T0 ITUKCEJs B i -i KapTe. 3HaUYEHUE j 3aBUCUT
oT YJaCTUYHOU IMPUBJICKATCIIBHOCTHU Kaxa0oro ITUKCECJIA, (I)aKTI/I‘I€CKI/I

BCTPCUAIOIICTOCA B TCKYIICM MCCTOIIOJIOKCHHUH. UYeM BEIIIIE B3BEIICHHBIA OaI Sj,

TEM BbILIC ITPUTI'OAHOCTD.

CocraBHas (MHTETpajibHas) KapTa MHIEKCOB COIEPKUT HAKOIIJICHHYIO IPUTOTHOCTD
JUTSl BCEX KPUTEPUEB, CTAHAAPTU3UPOBAHHYIO U B3BEIICHHYIO, KaK YKa3aHO B JIEpEBE

KpUTepueB. BbIXO/IHbIE COCTABHBIE MHIEKCHBIE KapThl UMEIOT 3HaUeHus oT 0 110 1:

1. mukcenau co 3HAa4YCHUAMU, OIM3KUMHU K O, npeaCTaBIAOT 00JIaCTH C HU3KHM

IMOTCHOMAJIOM ITOA3CMHBIX BO/,

2. TUKCENId CO 3HAYEHUAMH OKOJIO | TMpencTaBisiOT 00JIaCTU C BBICOKUM

IIOTCHIO U AJIOM IIOA3CMHBIX BOJ.
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3.6. Basimianms KapThl HHAEKCA PECYPCHOI0 NMOTEHIHAJIA MOA3eMHBIX BOJ

JlanHble 0 Ae0uTax CKBaXUH OBLTH MCIOIB30BaHbI I MPOBEPKU BBIACICHHBIX 30H
pECypCHOTO MOTEHIIMAIIA ITOI3EMHBIX BOJI, BBISIBJICHHBIX B X0OJI€ UCCIenoBaHus [27].
Bcero 6b110 ucnonbp3zoBaHo 40 ckBaXkHH, pa30pOCAHHBIX MO BCEH IIIOLIAAN
BojocOopa. JIims KOpPENSIIMOHHOTO aHaln3a MCHOJb30BAICS  KOADGUIMECHT
koppemsiiun - Criupmena. [laHHble 10 JeOUTYy CKBaXMH KOPPEIMPOBAIU C
MOKa3aTesIMU PECYPCHOTO MOTEHITMAaIa MOA3EMHBIX BOJ] Ha Kapte. [locie mporecca
KOoppessiiui Obuta pa3paboTaHa OKOHYATENbHAsl KapTa PECYpCHOrO MOTEHIHUaa
HOJ3EMHBIX BOJ JJIs1 HMCCIEAYEeMOro paioHa. 3HaueHMs IHaekca pecypcHOro
MOTEHIIMajda TOJ3EMHBIX BOJ OBUIM TEpeKIacCHPHUIMPOBAHBl B TPH 30HBI
PECYPCHOI0O MOTEHIIMAJIA O3€MHBIX BOJ: HU3KYIO, YMEPEHHYIO U BBICOKYIO. 30HBI
ObLTM KJIACCU(UIIMPOBAHBI B COOTBETCTBUU C KIACCH(PUKALMEH YypOKalHOCTH

no/13eMHBIX Boj 3uMOabBe Maptuneinu u Xsroodepta (1985).
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4.PE3YJBTATbBI HCCIIEAOBAHUA

4.1 KapTupoBaHnue pecypCcHOr0 NOTEHUMAJIA MOA3eMHbBIX BOJ

[IpoctpancTBeHHble Bapuanuu (HakTopoB (HOPMUPOBAHMS TOJ3EMHBIX BOJ,
UCIIOJIb3YEMBIX [UJISl KapTUPOBAHUS PECYPCHOrO0 NOTEHIMANA IOJ3EMHBIX BOJ,
MpeacTaBlieHbl Ha pucyHkax 8-11. Pesynbrupyromias kapTa UHAEKCA PECYPCHOTO
NOTEHIIMaJIa TIOJI3EMHBIX BOJI TOCHE arperupoBaHus (HakTopoB (OPMHUPOBAHUS
IIOA3EMHBIX BOJ IpeacTaBiieHa Ha puc.l2. Ilocne xoppemsiuuu MpOAYKTUBHOCTH
CKBaXXMH C WHJEKCAaMU KapThl MHJEKCAa PECYPCHOTO MOTEHIMaNa MOA3EMHBIX BOJ
Ob11 TostydeH kodhdunment xoppessaiuu (1=0,66). [lomydyeHHbl K03(GdULIUEHT
KOppeJsalMi ObUT MCHOJIb30BaH JJIA BaJIMJAUUA M Ppa3pabOTKA OKOHYATEIbHOU
KapThl PECYpPCHOIO MOTEHIMajda MOA3eMHBbIX BoA, puc. 13. Ilepexnaccudukanus
MHJIEKCOB U COOTBETCTBYIOIIMX 30H MOTEHLMAJA MOJ3EMHBIX BOJI IIPEICTABICHA B

tabmure 3.

4.1.1 IlpocTpaHCTBEHHOE U3MEHEHUE ATPUOYTOB B TEMATHYECKHUX CJI0SIX

Ha pucynkax 4.1-4.4 mnoka3zanbl 0000IIEHHBIE peE3yIbTUPYIOMUE (AKTOPHI
dbopMupoBaHUs TOA3EMHBIX BOJ, pa3paboTaHHBIC ISl KAPTHPOBAHUS PECYPCHOTO
MOTEeHI[haIa TOJI3EMHBIX BOJI c HCIIOIb30BaHUEM UHCTPYMEHTOB

MMPOCTPAHCTBCHHOI'O aHaJIN3a.

Ha puc. 4.1la noka3zana kiaccuuiMpoBaHHAs KapTa CKJIOHOB HCCJEIyeMOM
TeppuTopuu. JJoMUHUPYOIIKUM ObLT AHana3oH HakiaoHa 0°-6°, uro cocraBisiio 64%
uccieayeMon miomaan. Kimaccel OT MouTH MIOCKHMX J0 YMEPEHHO HakIoHHBIX (0°-
12°% cocraBisn 82% muiomiaad MCCICIOBaHUSA. DTH PaliOHBI BKIIIOYAIOT PETHOH
JloyBenb, KOTOPBIN BKIIIOYAET B ce0s Takue MecTta, kak Munxypy-Caou, Tanranma

u Yumanrai, KOTopble 0OBIYHO U3BECTHHI KaK HU3MEHHBIE PAOHBI.
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Ha puc. 4.1a mnokazanHa kiaccu@UIMpOBaHHAs KapTa CKJIOHOB MCCIEIyeMOM
tepputopun. JloMmuHHpYONMM ObLT Auana3oH HakioHa 0°-6°, uto cocramisuio 64%
uccieyeMon miomaan. Kiacchl OT OYTH IJIOCKKX JI0 yMEepeHHO HakIOHHBIX (0°-129)
cocTaBisuiu 82% MIIOIIAIA UCCIIEIOBAHUS. DTH palloHbl BKIIIOYAIOT peruoH JIoyBemnb,
KOTOPBIH BKJIIOUAeT B ceOs Takue Mecta, kak Muaxypy-Cabu, Tanranga u Uumnanraii,
KOTOphIE€ OOBIYHO W3BECTHBI KaK HHU3MEHHbIe paiioHbl. [lo MHeHHIO nApyrux
uccienoparencii, auama3on ckioHoB (0°-15°) wmmeer nydinme yCIOBHS IS
dbopMupoBaHUs 3ajekKel MOA3EMHBIX BOJ, TTOCKOJIBKY OH XapaKTEepPHU3yeTCs HU3KUM
YPOBHEM IMOBEPXHOCTHOTO cToka [27]. Bonee miockue ydyacTkM Ha KapTe CKIOHOB

TaKXe COBIajaiu ¢ 6ojiee HU3KUMU BbicoTaMu (390-665 M) Haj ypOBHEM MOPSL.

bormee 65% wumcciaegyemoil  TEpPpUTOPHUU  XapaKTEPH3YETCS  CPEIHETOJ0BBIM
konmuecTBoM ocankoB 600 — 800 mM. Beicokue cpemHerofoBbie 3HAUEHHUS CYMMBI
OCaJIKOB CIOCOOCTBYIOT HAKOIUICHHIO 3alMacoB TMOJ3EMHBIX Boj. UTo Kacaetcs
IJIOTHOCTH ApeHaxa (puc 4.2a), To 54% wucciaeayemMoil TEPPUTOPUU MUMETH HU3ZKYIO
moTHOCTh Apenaxa (0,1-0,4 km/ km?), mnotHocTs apenaka 0,1-0,4 km\ km? cunTaercs

HU3KOH 1 OJIarOnpusATHOMW /ISl pa3BUTHS MOA3EMHBIX BoJ [33].

Kapra xapakrepa 3emienoib3oBanus, puc. 4.3b, mMmokasplBaeT JOMHHHPOBAHHE
BO3JICTIBIBAHUSL 3€MENb B MpeJenax HCCIEAyeMOl TeppUTOpUH, 3aHUMAaromen 2,2
MWIIMoHa rektapoB (47% wuccinemyemoit momanu). IloceBHble  TIOMIAnU
CIOCOOCTBYIOT YBEJIIMUCHUIO MHPWIBTPAIIUU, YTO MPUBOJUT K MOBBIIICHUIO 3a1acoB
NMOJ3eMHBIX BOJ. PucyHOK 4.2a (TeMaTHYCCKHH CIIOH T€0JIOTHYECKOr0 CTPOCHUS)
paccMaTpuBajCsi Kak OCHOBHOM OINpeAesIoIMi 3amackl MOA3EMHBIX BOJ IS
BosiocOopa Oacceitna pexu CaBa. ['paHuTHBIE U THEHCOBBIE TTOPOJIBI 3aHUMAIOT O0JIee
60% uccneayemoil Tiomaad. ITU TOPHbBIE MOPOJIbl XapaKTePU3YIOTCd YMEPEHHBIMU
WIH HU3KMMM JeOutamu rpyHToBBIX Box (50-100 M%/cyT), cinemoBaTenbHO, BHICOKA
BEPOSITHOCTh TOTO, YTO MCCIEIYyEMBbI pallOH WMEET OrpaHUYCHHBIC 3aIachl
MOJ3EMHBIX BOJ. MIHTEpPECHO OTMETHUTh AJIIOBHUAJIbHBIC OTJIOKEHUSI B JIOJUHE PEKU
CaBe, 3anumMaromme 3% wWcClIeqyeMOW  IUIONIAWA, CUYUTAIOTCS  Hambosee

Bo1000MIbHEIME (100-5000 M%/cyT).



Ha puc. 4.4a u 4.4b, mokasarenb HMHIAeKca pa3BUTHS pactuteabHOCTH NDVI u
OJM30CTh K APEHAKHON CETH TakKe MOKa3alii, 4YTO BOAOCOOp, KaK MPAaBHUIIO, COCTOUT
u3 Oomee cmabpix 3HayeHud NDVI, mnoxaspBalonmx HU3KYI0 aKTUBHOCTD
pacTutenbHOCTH. PaccTosiHus MeHee 12 KUIIOMETPOB OT peK TaKkKe pacCMaTpUBAIIUCH
B KayeCTBE MOTECHIMAIBHBIX 30H TPYHTOBBIX BOJ], MOCKOJIbKY OHU BBIUTPHIBAIOT OT
OOKOBOTO TIEpEeMELICHHs BOJBI M3 PEK, OCOOEHHO KOTJa YPOBEHb BOJBI B BOJHBIX

00BbeKTax OyJIET BHICOKHUM.

4.1.11IpocTpaHCcTBEeHHOE pacnpeaeeHUe MoKa3aTe/ieil peCypcHOro NOTeHMaIa
NMOJA3eMHBIX BOJI B BOAOCOOpPHOM OacceiiHe pexu Cage

Ha pucynke 4.5 HmKke mnoka3zaHa pe3yJibTHPYIOIIas KapTa HHAEKCA PECypCHOTO
MOTEHIMANa TIOJI3EMHBIX BOJI, TMOJy4YEHHash TMOCJE arperupoBaHusi (PaKToOpoB
(dbopmupoBaHUs MOA3EMHBIX BOA. MHIEKCH ObUIH pa3zienieHbl Ha 4 pa3IMyHbIX Kiacca
¢ BepxHumu Tpanuramu: 0,25, 0,50, 0,75 u 1,00. Muaekcsl npeactaBisiioT co0oit
0e3pa3MepHbIe BEJIMYMHBI, KOTOPBIE IMMOMOTAIOT MPOTHO3UPOBATH IMOTEHIMATBHBIC

30HBI Pa3BUTHSA TIOJ3EMHBIX BOJ B parione [38].

CornacHo KapTe HWHJIEKCOB, WX 3aHueHHMs B juama3zone 0-2, 5 u 0,25-0,50
JIOMMHHPOBAJIM Ha IUIOmaau Bogocoopa ¢ 93,6% (43 902 km?). B To Bpems Kak
nnanazonsl 0,5-0,75 u 0,75-1,0 cocraBmsun Bcero 6,4% (3002 xm?) muiomanu

BOJI0COOpA.
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Pucynok 4.5-Kapra wuHAEKca pecypcHOTO TMOTEHIHAa TMOJ3EMHBIX BOJ JJIs

Boi0cOOpHOTO Oacceiina pexu Cage.

4.2. Banuaanus KapT MHAEKCA PeCypCHOro MOTEHIMAJIA MOA3eMHbIX BO/

Banunanus kapT mHAEKCAa pEeCypCHOro MOTEHIMANa MOA3EMHBIX BOJ IPOBOJIMIACH
MyTeM TPOBEACHHS KOPPETSAIMOHHOTO aHajdn3a C JaHHBIMH O MPOIYyKTUBHOCTHU
ckBaxuH. J[eOUT ckBaxxuH BapbupoBancs orT 0-5158 m%/cyr. CuabHas KOppensmus
yKa3biBaja Obl Ha BBICOKYIO JOCTOBEPHOCTh MpPHU COCTaBICHUU KapT PECypCHOTO
MOTEHIIMANIAa TO3eMHBIX BOA. J[iist 3TOro mcciemoBanusi kapta uHaekca (puc.4.4)
IIPOJIEMOHCTPUPOBAja JIOBOJIBHO TIOJIOXKHUTEIIBHYIO KOPPEISILUIO C  JAaHHBIMU
ckBaxuHbl (1=0,66), 4TO yKa3bIBa€T HA JIOBOJHHO BBICOKYID TOYHOCTH METOJA,
UCIIOJIb3yEMOT0 /ISl 30HUPOBAHUS OTEHIIMAIbHBIX 30H JIOKAJIU3AI[UH MOJ3EMHBIX BOJ

Ha IO BogocOopa.
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4.3. Pa3paboTka KapThl peCypCcHOr0 NMOTEHIMAJA NMOA3EMHbIX BO/

Ha puc. 4.6 moka3zaHo MNPOCTPAaHCTBEHHOE paCIpeaelicHHe 30H pPEeCcypCHOTO
MOTEHIIKaja MOI3eMHBIX BOJ BOJ0COOpHOTo Oacceiina peku CaBe, Mocie BbIIOTHEHHUS
BaJMIAllMd WHIEKCHON KapThl. Kapra wmHIekca Oblna mnepekiaccuduiupoBaHa B
KJIACCHI PECYPCHOTO TIOTEHIIMAJIA TTOA3EMHBIX BOJI: HU3KOTO, YMEPEHHOTO M BHICOKOTO

C UCIIOJIb30BaHUEM UHCTPYMEHT Hape3ku B [LWIS.

[lo maHHBIM Jpyrux uccienoBaTeseld, Takux kak Maptunemnn u Xprooept (1985),
30HBI HU3KOT'O, YMEPEHHOI'O U BBICOKOTO MOTEHIIMAIa COOTBETCTBOBAIM JHAa3oHaM
1-10 m3/cyT, 10-100 m*/cyT 1 >100 M%/cyT cootBeTcTBeHHO. TakuM 06pa3oM, B JaHHOM
UCCIIeIOBaHNHM ObUla TPHUCBOCHA BBIIICYKAa3aHHAs KIACCH(PHUKAIUS PacXO0B

IIOA3CMHBIX BOI.
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p.Cage.

Kak noka3ano Ha puc. 4.6, HEKOTOpbIE YYaCTKHU CEIbCKUX pailoHoB Yununre, Ynpenzu
u bukuta, ObUIM ompeneseHbl KaK 30Hbl C BBICOKUM PECYPCHBIM MOTEHLUAIOM
MOA3EMHBIX BOJA. OTH YYaCTKM XapaKTEPU3YIOTCI MHUHUMAJIbHBIMU OTMETKAMM
penbeda u pacnoioKeHbl Ha HEOOJIBILIOM PACCTOSIHUU OT pycila peKH (IIpHypOUYEHHBIX

K aJJIFOBHAJIbHBIM OTJ'IO)KGHI/IHM). br1o YCTAaHOBJICHO, YTO ILIOHIa/Ib 30H C BBICOKHUM
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PECYPCHBIM IIOTEHIUANOM cocTaBseT 3% (1475 km?) ot o6miel mIomaay Bogocoopa,
IIPU 3TOM 30HBI YMEPEHHBIM M HU3KUM PECYPCHBIM MOTEHLHAIOM COCTABIISIIOT 25%
(11778 xm?) u 72% (33650 kM%) COOTBETCTBEHHO. DTO YKa3bIBA€T HA TO, YTO Ha
OOJbIIIEHl YacTH HCCIAEAYyEeMOM TEpPUTOPUHU MpeoONaaroT IUIONIAJAM C HU3KUM H
YMEPEHHBIM PECYPCHBIM MOTEHIMAJIOM IPYHTOBBIX BOJA. DTH 30HBI BKJIIOYAIOT B ce0s
oOnacTu Takue, kak Pycane, Myrtaca, Mytape u ['yTy, KOTOpbIE BXOJIAT B COCTAB MOJIEH
I'PAHUTHBIX U THEHCOBBIX TOPHBIX MOPO/I, KaK MOKa3aHO Ha Ie0JIOrMYeCcKOoil KapTe (puc.
2.6). I'panuTHBIE W THEWCOBBIC IOPOABI, KOTOPBIC XapaKTEPU3YIOTCS HHU3KOH
UHUIbTpaIueH, MIOXUM U CHIIBHO U3MEHYUBBIM MTOTEHITUATIOM Pa3BUTHS MOA3EMHBIX

BOJ He6J'IaFOHpI/I$ITHBI JIIsA 6prHI/I$I THAPOrcOJIOTHICCKNX CKBAKHH.

B tabnune 4.1 Huke 000011IeHBI pe3yIbTaThl KAPTUPOBAHUS PECYPCHOTO MOTEHIIMAA
MOJ3EMHBIX BOJ, TJaBHBIM OOpa3oM TPOMOPIHOHATBHBIN BBIXOM JUISI Ka)JIO0TO

IIOTCHIOMAJIBHOI'O KJIaCcCa 1 apCaHBHBIﬁ OXBar.

Tabnuua 4.1-Knaccudukanuys 30H pecypCHOT0 MOTEHIIMATbHBIX

IIOA3EMHBIX BOJ

IIpouentHoe mnokpbiTHe | Ilnomans | Pecypcubiii | 3Havenue | [leOut 3HaAYeHUs
IJI0IAAN (xkm?) NMOTEHIHAJ | KAPThI KapThl  HMHJEKCa
NMOJA3€MHBIX | HHAEKCA (M3/cyT)

BOJI

1476 BBICOKHIA >0.55 >100 m%/cyT

B HVU3KMI BYMepPeHHbI M BbICOKMUIM

11778 ymepennsii | 0.37-0.55 | 10-100 m*/cyT

33650 HU3KUH 0-0.37 1-10 mM%/cyT
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3AK/IIOYEHUE

Y4acTkH, TEPCIEKTUBHBIC I IOWCKAa MECTOPOXKICHUH TOI3EMHBIX BOJI,
BBIZICJICHBI 10 JIaHHBIM JUCTAHIIMOHHOTO 30HAMPOBAHUS 3€MJIM. VICIONB30BaHBI
matepuanbl nudpoBoit Mozemu penbedpa (SRTM 3) u  cpeanemacuitaOHble
kocMuueckne CHUMKA Landsat 8. OCHOBHBIM KpHWTEpUEeM [IJISl  BBIICIICHUS
MEPCIEKTUBHBIX YUACTKOB CIIY)KUT TOKa3aTeIh OTHOCUTEIHLHO HEOOJBIION TITyOHUHBI
3aJIeraHusl MOJ3EMHBIX BOJ. B KkauecTBe KOCBCHHOrO MpH3HAKa TIyOMHBI YPOBHS
MO3€MHBIX BOJ HWCIIOJIb30BAaH WHJCKC Pa3BUTHS PACTUTEIHHOCTH, M3BECTHBIA Kak
NDVI u nononuuTensHble ToKa3aTeau. [ moBelieHus] HHGOPMATHUBHOCTH pacueT

HHACKCA BBIIIOJTHEH I10 KOCMHUYCCKUM CHUMKaM OJIsA HauoOoJiee 34CyIIJIMBOIO II€puoaa.

Kapra pecypcHoro norenimaia noi3¢MHBIX BOJ] TOKa3bIBAET, YTO Ha IJIOMIATU
BoJocOOpHOrOo OacceitHa peku CaBe mpeo0Jiaat0T 30HBI HU3KOTO M YMEPEHHOTO
HoTeHIMAaNa, oxBaTeiBaromue 45428 km?, uto cocrasnser 97% miomany Bogocbopa,
TaKUM 00pa3oM, MOKHO C YBEPEHHOCTHIO 3aKIIOYUTh, YTO UCCIIEAyeMasi TEPPUTOPHUSI

(6acceitn Bogocbopa p.CaBe) UMeET OrpaHUYCHHBIE 3aI1achl TOJI36MHBIX BOJI.

AHanu3 MOJIyYeHHBIX JaHHBIX IOKa3bIBaeT, YTO HauboJiee MEepPCHEeKTUBHBIC
YYaCTKM JJi1 OOHAapyKeHHsI MECTOPOXKIEHUN TMOJA3EMHBIX BOJ MPHUYPOUYEHBI K
HKHEMY TeueHHI0 p.CaBe. OHM XapakTepU3yIOTCS MHHHMAJIBHBIMA OTMETKAMHU

penbeda U HaXOoAATCsl Ha HEOOIBIIIOM PACCTOSTHUU OT pycla.

B reonornueckom paspese MakCuMalbHas BOJOOOMIBHOCTh OKUAAETCS B TOJIILIE
AJUTFOBHAJIBHBIX OTJIOKEHUW. B coueraHnu ¢ ApyruMu KPUTEPUSIMH STOT IPHU3HAK
MOXHO CUMTAaThb JOCTATOYHO HAAEKHBIM IIOMCKOBBIM KPUTEpPUEM Ul IIOMCKA

MECTOPOKICHUM MOJI3EMHBIX BO/I.

YuuTteIBas pe3ysbTaThl HCCIEI0BAaHUN, MHTEHCUBHBIEC UPPUTALIMOHHBIE PAOOTHI
B BOJOCOOPE MOTYT OBITH IPOBEAEHBI TOJIBGKO Ha muomanu 1476xm? (147575 ra),
KOTOPBIE PACIIOJIOKEHBI B 30HE C BBICOKUM PECYPCHBIM TOTEHLIMATIOM MOJA3EMHBIX BOJ.
B TO BpeMs Kak Me€Hee HWHTEHCUBHBIE HPPUTALMOHHBIE MEPONPHUATUS MOTYT

IMPOBOAUTHCS B 30HAX C HU3KMM U YMCPCHHBIM IMOTCHIUAIIOM ITOJA3CMHBIX BO.
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5.0MHAHCOBBI MEHEJI)KMEHT, PECYPCOY®®EKTUBHOCTD
N PECYPCOCBEPEXEHHUE

B HacTosiiiee BpemMsi uccie0oBaHUsI MPOBOJSATCS YacTO, TaK KaK TEXHOJOTUU
MEHSIOTCS] OY€Hb OBICTPO,0/IHAKO IKOHOMHUYECKAs OI[EHKA UCCIIEJOBAHUM B HACTOSIIIIEE
BpeMsl ABISIETCA O00A3aTEIbHON.JTO Ba)XXHO, ITOCKOJBKY OIIEHKA KOMMEPUYECKOM
IIEHHOCTH MPOEKTa MOMOTaeT HAWTH UCTOYHUKH (DUHAHCUPOBAHUS [JIsi MPOBEACHUS

HAaY4YHBIX I/ICCJIG,ZIOBaHI/Iﬁ U KOMMCpIHAJIN3allu UX pC3yJIbTATOB.

Lensto paszmena "Ymnpabinenue QuHaHcamMu, pecypcodPPEeKTUBHOCTh U
pecypcocOepexkenre"  SBISETCS  ONpeNeNieHUe TMEePCHeKTUB W YCIEIIHOCTH
HCCIIEIOBATENICKOTO MPOEKTa MO PANOHUPOBAHUIO MOTECHIHAIBHBIX TEPPUTOPUI

MMOA3CMHBIX BOJ € UCITIOJIb30BAHUCM MHCTPYMCHTOB JUCTAHIITMOHHOTO 30HIUPOBAHUA U

I'cC

B xo/1e Takoii OIIEHKH peraroTcs CIeAYIONUe 3a1a4u:

» OpraHu30BaTh pabOTHI 0 HAYYHOMY HCCIICOBAHHUIO;

» OCYIIECTBUTH TJIAHUPOBAHUE ATAIIOB BHITIOJHEHUS UCCIICIOBAHUS;

» OICHUTh KOMMEPYECKH TIOTCHIMA] M IEePCICKTUBHOCTh IPOBEICHUS
HAyYHOTO UCCIIEOBAHUS;

» paccuuTaTh OIOHKET MPOBOJAMMOTO HAYYHO-TEXHUICCKOTO UCCIICIOBAHNS,

» TIPOW3BECTH OIICHKY COIMAIBbHOW M OSKOHOMHYECKOH 3(HEeKTHBHOCTH

HCCIIEIOBAHHUSL.

5.1 IlpeanpoeKTHbIA aHAIN3:

5.1.1 lMoreHuMaNbHbIE OTPEOUTEH PE3yIbTATOB UCCIEAOBAHNS

Boga,oco6enHo0 moa3eMHbIe BOJIBI, - 3TO OCOOBIN TOBAp B JKU3HU, O€3 KOTOPOTO
JIOIU HE MOTYT UTh.OIHAKO €ro 30HUPOBAHUE B JIFOOOM JaHHOU 00JIACTH SIBIISIETCS
OJIHUM u3 HauoOoJee BAJKHBIX (bakTopos, CIIOCOOCTBYIOIIUX
Pa3BUTHIO.MeCTOMONOKEHHE U KOJTUYECTBEHHAs! OI[EHKA MOJ3EMHBIX BOJ| TOMOTAIOT

00OCHOBATh CTPATETUH AJIANITALIMHU K PACTYIIEMY CITPOCY Ha Moa3eMHbIe BoIbI[39]
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B nocnennee Bpemsi HaOMIOJAa€TCsl CEPHE3HBIN BBICOKUI CIPOC Ha MOJ3EMHbIE
BOJABl  JUIL  pAa3MYHbIX  IeJield, BKJIOYas  ObITOBbIE,  HUPPUTALMOHHEIE,
KUBOTHOBOJITYECKHUE, MPOU3BOJICTBEHHBIC,FTOPHOJOOBIBAIOINE, CTPOUTEIbHBIE U
MEIUIMHCKHE 1enu W T.0. Hanuune wuHopmManmuum u  KapThl,lIOKa3bIBAIOIICH
BO3MOJKHBIE PalOHBI, TJ€ MOXHO TMOJYYHTh TPYHTOBBIC BOJBI, CO3/aeT OM3HEC IS
MHOTUX OpraHu3aluil, YUpPEeKICHUNH U KOMIAHUW. DTU OpraHu3alud U KOMITAaHUU
ABTOMATHUYECKA  CTAHOBATCA  LIEJIEBBIM  PBIHKOM IS HMCCJENOBATENBCKOTO
npoaykTa.byyT nmpuBiedeHsl caMble pa3HOOOpa3HbIe OPTaHU3AIMN,B TOM YUCIE TE,
KOTOpbIE 3aHUMAIOTCSl IUIAHUPOBAHWEM U YIPABICHUEM 3€MJICIOJIb30BAHUEM,
N00bIYel MOA3EMHBIX BOJ (pa3MellleHne CKBaXHH U OypeHue),rocy1apCTBEHHBIM U
YaCTHBIM MCIIOJIb30BAHUEM TMOJ3EMHBIX BOJ,MEAUIUHCKUMHU LEHTPAMU,a TAKKE
HAaY4YHO-HUCCJIEAOBATEIIbCKUMUA HWHCTUTYTaMHM Ul JAJbHEHIIMX MCCIEIOBAHUNA U

aHaJin3a.

N3 oneHkr BO3MOXHBIX PBIHKOB JUISI PE3YJIbTATOB MCCIEIOBAaHUN (KapTa
MOTEHLMajda TMOJA3€MHBIX BOJ) MOXHO CJeNaTh BbIBOJ, YTO CYIIECTBYET MHOTO
OpraHM3aluii, 3aHUMAIOIIMXCS  TOJ3EMHBIMM  BOJAMH, KOTOpble  OyAyT
3aMHTEPECOBAHbl B MCIOJIb30BAHUM KApPTHl MOTEHLIHMAIA MOJI3EMHBIX BOJ B CBOEH
MOBCEIHEBHON JEATENIbHOCTH. PBIHOK yCIyr MOXET OBbITh CErMEHTHpPOBaH B
COOTBETCTBHUH C TUIIOM NIOTPEOUTENEH POAYKTA MIIM YCIYTH, KaK TIOKa3aHO B TaOJIUIIe

5.1 guxe.

Tabmumna 5.1-KapTta cermenTanuu peiHKa yciIyr 1o paspabotke KapTel moTeHmama

IIOA3CMHBIX BOM.

Yenyra (IpoayKT)

[ETIAX BOJOCHAOKEHUS MOJ3€MHBIX BOJI

HpO@KTHLIe opraHu3anvuun

MuUHHCTEPCTBO BOJIHBIX PECYPCOB,KIIMMAaTa

3aka3yuKu

M CEIBCKOT0 X03siicTBa

JoObrua mom3eMHubIX BoA B | [IporHo3 Mect  3aieraHus
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5.1.2 AHA/IU3 KOHKYPEHTHBIX TEXHMYECKUX PelIeHHil ¢ MO3MIMHU
pecypco3d(PpeKTUBHOCTH U pecypcociepekeHust

HccnenoBanuss 1o palOHMPOBAHUIO IMOTEHUUAJIBHBIX 30H IMOJ3EMHBIX BOJ
TaK)Ke JTal0T OTBET Ha HauOoJiee Myraroluii acekT pa3MeIleHNs] CKBa)KUH MHOTMMHU
Oypunbiiukamu. Takum  oOpa3oM, KapTa TOTEHIMANa IMOA3EMHBIX BOJ TaKkKe
o0OecreunBaeT pacueTHbIE BBIXOJBI MOJ3EMHBIX BOJ B JIIOOON 3aJaHHONW TOYKE C
rpaHuLaMU KapThl.ByZIeT BaXHO peanrcTUYHO OLEHUTh CUJIbHBIE U ClIa0ble CTOPOHBI
pa3paboTOK  JAPYruX  KOHKYPEHTOB, OCOOCHHO  CYIIECTBYIOIIUX  METOJIOB,
UCIIOJIB3YEMBIX TPU Pa3sMEUICHUH TPYHTOBBIX BOJ, TaKUX KakK JJIEKTPHUYECKOE
CONPOTHUBJICHUE U IPOBOJAMMOCTH I'PYHTa C HCIIOJIB30BAHUEM 3JIEKTPOMArHUTHOIO

IOJISI B YaCTOTHOM 00JIaCTH.

[logpoOHbIli aHaNMM3 KOHKYPUPYIOIIMX pa3pabOTOK IOMOTaeT CHAENaTh
KOPPEKTUPOBKA HAYYHBIX HMCCIIECIOBAHUN MJI TOTO, YTOOBI Jy4YIlle MPOTHUBOCTOSTH
CBOMM KOHKYpeHTaM. MBI POBENEM 3TOT aHAJIA3 C UCIIOJIB30BAHUEM KapThl OLICHKH,
npuMep KOTOpOM mpuBeneH B Tabnuie Huwxke.B stom anammsze b1 (K:) sBisercs
(KOHKYpPEHTHOM ) TOUKOM HMCIIOJIB30BaHUs KapThl MOTEHIIMAA MOA3eMHBIX BoA, b2 1 b3
ABJISIIOTCS (KOHKYPEHTHBIMH) TOYKAMU OIPEIEICHHUS] MECTOIMOIO0KEHUS MOA3EMHBIX

BO/I IO 3JIEKTPUYECKOMY COMTPOTHUBJIEHUIO M POBOJIMMOCTH I'PYHTA,

Tabnuma 5.2 — AHanu3 KOHKYPEHTHBIX TEXHUUYECKHUX:

Bec Kounkypenrocnoco6
basuisl
Kputepuu onenku KpuTepus HOCThb
b1 B2 | B3 | Ki K2 K>
1 2 3 4 5 6 7 8
TexHnuyeckre KPpUTEPUH OLCHKHU pecypcodpeKTHBHOCTH

1. [TpousBOAUTETHHOCTH 0,1 5 3 3 0,5 0,3 0,3
2. Y100CTBO B 9KYCIUTyaTaIlluu
(COOTBETCTBYET TPEOOBAHUSIM 0,1 5 4 3 0,5 0,4 0,3
M0JIb30BaTENS)
3. KauectBO 0,1 5 5 2 0,5 0,5 0,2
4. DHEProdKOHOMUYHOCTh 0,1 5 3 2 05 | 0,3 0,2
5. HanéxHocTh 0,01 5 3 2 | 0,05 |003]| 002
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6.DyHKIIMOHAIbHAS] MOIITHOCT 0,1 4 3 2 0,4 0,3 0,2
7.IIpocroTa srutyaTamnus 0,01 5 4 5 1005|004 | 005
IKOHOMHYECKHE KPUTEPUH OLeHKH 3 PeKTUBHOCTH

1. KoHKYpeHTOCTIOCOOHOCTh MPOAYKTa 0,1 3 4 4 1 03| 04 0,4
2. YpoBeHb NPOHUKHOBEHHMS Ha PHIHOK 0,01 3 4 3 /003|004 0,03
3. llena 0,1 2 4 4 | 02 | 04 0,4
4.IlpennonaraeMblii CPOK SKCIUTyaTalluu 0,01 3 3 3 003|003 0,03
5. [MocnenpogakHOEe 00CITy)KHBaHHE 0,01 2 3 2 |002]0,03]| 0,02
gg;a%ﬁiipm‘me HAYWHOH | ) 3 | 2 | 2003|002 002
7. Cpok BbIX0J1a Ha PHIHOK 0,01 3 2 2 | 003|002 0,02

Hroro 1 53 47 |39 | 314 | 281 | 2,19

CorylacHO KapTe OLICHKH, SICHO, YTO HOBBIM HCCIENOBATEIBCKUN IMPOIYKT
(Kapra noteHumana nmoA3eMHbBIX BOJI) SIBJIIETCSA KOHKYPEHTOCIIOCOOHBIM, MOCKOJIBKY
OH IIPEBOCXOJUT CBOEr0 KOHKYpPEHTa BO MHOIUX OTHOIICHUSIX.OCHOBHBIMU
IIPEUMYIIECTBAMM 3TOTO METOJA IIOMCKA IOJI3EMHBIX BOJ SIBJIAIOTCA: KadyecTBO,
3HEProd(HEeKTUBHOCTH ,IPOU3BOJUTENBHOCTD,IPOCTOTA B HCHOJIB30BAHUM U €TI0
CTOMMOCTb.

SWOT - Strengths (cmmpHble  cTOpoHBI), Weaknesses  (crmaObie
cTtopoHsl),Opportunities (Bo3moxxkHocTH) U Threats (yrpo3bl) — npeactaBisieT co0oii
KOMIUIEKCHBI ~ aHaJdu3 Hay4yHO-UccieAoBaTelabckoro mnpoekra. SWOT-ananus

NPUMEHSIOT JIJISl HCCIICIOBAHUS BHEIIHEH U BHYTpeHHEH cpeibl ipoekTtal40]

5.1.3 SWOT - ananu3
Taoauna 5.3 — Marpuna SWOT — ananuza

Cl. TIIpocrora npumenenus wu | Cnl. bonee Bbicokas

HKCHPECCHOCTh METO/Ia ce0eCTOMMOCTb.

C2. AnekBaTHOCTb pa3pabOTKU Cn2.0tcyrcTBHE IIPOTOTHUIIA
C3.3asBneHHas peHTaObeIbHOCTh Hay4YHOU pa3pabOTKH

1 BbICOKast 3 (PEKTUBHOCTb. Cn3.01cyTcTBHE cepTU(DUKAITUN.
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CuiabHble  cTOPOHBI  Hay4HO- | C1a0ble CTOPOHBI HAY4YHO-

HCCICA0BATEC/IBCKOI'O IIPOEKTA: HCCIEA0BATEC/ILCKOIO IIPOEKTA:




C4.HanexxHocThb

Bo3mokHocTH:

B1. BricTpoe npoasukeHue Ha
PBIHOK.

B2. [losiBnenue
JIOTIOJTHUTEIBLHOTO CIIpOca Ha
HOBBIW MPOJYKT

B3. YcoBepiuieHcTBoBaHue

B1C1C2C3C4 — OBICTpOE

IIPOABHIKCHUEC Ha PBIHOK

Onmarofaps MpeuMyIIecTBaM 3TOM

KapThl TOTEHIMANIA IOJA3EMHBIX
BOJI.
B2C1C2C3C4- nomoJHATEILHBIN

CIIpOC MOXET BO3HUKHYTH H3-3a

B1Cn2 -Bo3moxHO, HE Oyner
OBICTPOTO  TPOABM)KCHHS  Ha
PBIHOK, IIOTOMY 4YTO TEXHHKA
KapTUPOBAHUS TOA3EMHBIX BOJI
paHee He TpoAaBalach, W
MOTpeOUTENTN HE 3HAIOT 00 ITOM.

B2Cnl1Cn2-nosBnenue

YCTpOMCTBA YHUBEPCAILHOCTH KapThl | JOMOJHHUTEIBHOIO CIIPOCa MOXKET
IIOTCHIMAaJIa IMTOA3CEMHBIX BOJI OBITh HE3HAYWTEIILHBIM M3-3a
HECOBEPIICHCTBA TEXHUKU

KapTUPOBAHUS IMOA3EMHBIX BO/I.

Yrpo3si: V2C1C2C3C4 - V1Cnl — u3-3a 605ee BbICOKOI

VY1. OrcyrcrBHE cipoca Ha
HOBBIE TEXHOJIOTUU
IIPOM3BOJICTBA

V2. Kpusuc

V3. Beenenne TOMOTHATETBHBIX
rOCy/IapCTBEHHBIX TPEOOBAHUI K
cepTudUKaIy MPOTYKIIUH CO

CTOPOHBI TOCYAAPCTBA.

BO3MOKHOCTb KOHKYpPUPOBAaTh B
CBS3U C XOPOLIUMHU
IIOKa3aTeJIIMU OCHOBHBIX

XapaKTEPUCTHK.

CTOMMOCTH cOopa U 00paboTKu
nanubix B 'C moryt
BO3HUKHYTh POOJIEMBI C

IIpoJaXKen 3TOTO MeToa

paliOHUPOBAHMS ITOA3EMHBIX BOJ.

[Tocnie SWOT-ananu3a cieayromyUM 3TanoM SBJSETCS BBIABICHHE COOTBETCTBUSA

CWIBHBIX U CIA0BIX CTOPOH HAYYHBIX UCCIICIOBAHUN YCIOBHUSM BHEIIHEH CPEbl. DTO

COOTBETCTBHE MJIM HECOOTBETCTBHE OOBIYHO ITOMOTaeT OonpcAciInThL, B KaKOM CTEIICHU

HCO6XOI[I/IMBI CTPATCIrH4CCKHUEC N3MCHCHHUA.
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Tabnuna 5.4 — UnTepakTUBHAsI MaTpHIlA TPOCKTA

CunpHbIE CTOPOHBI IPOEKTA
Cl C2 C3 C4
Bo3MoxkHocTH Bl + + + +
IIPOEKTA B2 + + + +
B3 0 0 0 0

Tabauna 5.5 — IHTepakTUBHAs MaTpHIla MIPOEKTa

Citabble CTOPOHBI ITPOEKTA
Cnl Cn2
Bo3MoxkHOCTH B1 - +
MpOEKTA B2 + +
B3 0 0

Tabnuna 5.6 — IHTepakTuBHAS MaTpuUlla IPOEKTa

CunbHble CTOPOHEBI ITPOCKTA
Cl C2 C3 C4
y Y1 0 0 0 0
TpPO3bI v n " " "
v3 0 0 0 0
Tabmuua 5.7 — UaTepakTUBHAs MaTpula IPOeKTa
Cnabbie CTOPOHBI TPOEKTA
Cnl Cn?2 Cn3

Yrpo3sl Y1 * 0 0

P V2 0 0 0

y3 0 0 0

5.1.4 OueHka roTOBHOCTH NMPOEKTa K KOMMePUUAIU3ANNU

Jns  ompeneneHuss CTaauM SKU3HEHHOTO IMKJIAa HAay4YHOW pa3pabOTKu
HEO0OXOJMMO OLEHUTh CTENEHb €€ TOTOBHOCTH K KOMMEpPLHMAIM3AIMU U BBISICHUTH
YPOBEHb COOCTBEHHBIX 3HAHUU JJIA €¢ TMpoBeAcHUs (uiau 3aBeprieHus). OreHka

CTETEeHH TOTOBHOCTH TIpeCTaBlieHa B Tabyuile 8.
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Ta6muma 5.8 — OneHka CTerneHr TOTOBHOCTH MTPOEKTa K KOMMEPIHATIU3alUH

Ne HaumenoBanue Crenenb YpoBeHb
n/n popadOTaHHOCTH UMEIOIINXCS 3HAHU I
HAy4YHOTO MPOEKTA y pazpaboTunka
1 OrnpesiesieH UMEIOIITUICS Hay9IHO- 5 4
TEXHUYECKHUN 3a/1el1
2 OrnpezesieHpl NEPCIeKTHBHBIC 4 3
HaIpaBJICHUs] KOMMEPIHATH3AIUN
HAYYHO-TEXHHUYECKOTO 3ajei1a
3 OrpezesieHbl OTpaciau U TEXHOJIOTUU 4 3
(TOBaphI, yCIIyTH) IS MPEIIIOKCHUS
Ha PBIHKE
4 | Onpenenena ToBapHas popMa HayqHO- 3 3
TEXHUYECKOTO 3a/1eMa s
NPEJICTABJICHUS Ha PhIHOK
5 | OmpeneneHbl aBTOPHI U OCYIIECTBICHA 2 2
OXpaHa HX MpaB
6 [IpoBeseHa orieHKa CTOMMOCTH 5 4
WHTEJUICKTYaJIbHOW COOCTBEHHOCTH
7 [TpoBeeHbI MaPKETUHT OBbIE 2 2
UCCJICIOBAHMSI PHIHKOB COBITA
8 Pa3zpaboran 6u3Hec-1m1aH 1 1
KOMMEpIHATU3aI[H HAyYHOH
pa3paboTKu
9 OmnpeneneHsl MyTH TPOABUKEHHUS 5 2
Hay4HOU pa3pabOTKU Ha PHIHOK
10 Pa3paborana crparerus (popma) 1 1
peanu3alyy HayqyHoH pa3paboTKu
11 [TpopaboTaHbl BOIIPOCH! 1 1
MEXYHAPOJIHOTO COTPYTHHYECTBA U
BBIX0/1a Ha 3apyOEHBIN PHIHOK
12 [TpopaboTaHbl BOIIPOCH! 2 2
WCTIOJIB30BAHUS YCITYT
UHOPACTPYKTYPHI MOAJIEPHKKH,
MIOJTYYCHHUS JIbTOT
13 [TpopaboTaHbl BOIIPOCH! 2 2
(buHAHCHPOBaHUS KOMMEPIIUAIA3ANT
Hay4YHOI pa3paboTKu
14 HNmeercs komaHaa mis 2 2
KOMMepIHaTU3aIii HayYHON
pa3paboTKu
15 | IlpopabGoTan MexaHH3M pearu3aiu 2 2
HAYYHOTO TIPOEKTA
HNTOI'O BAJUIOB 41 35
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[Tpu mpoBeneHuM aHanu3a 1o Tabnuue 5.5, IPUBEACHHOMN BBILIE, IO KAKIAOMY
[OKA3aTeNI0 CTABUTCS OLEHKAa MO MATuOaibHOM mmikane. [lpm sToM cucrema
U3MEpPEHHUs] MO0 KaKIOMY HAIpPaBJICHUIO (CTENEeHb MNPOPadOTaHHOCTH HAYYHOTO
[POEKTa, YPOBEHb HMEIOLIUXCS 3HAHUM y pa3paboTuuka) oTiauyaerca. Tak, mpu
OLIEHKE CTENeHH MpopabOTaHHOCTUM HAayyHOro ImpoekTa 1 Oamn o3HavyaeT He
npopabOTaHHOCTh MpoekTa, 2 Oamna — cialyio mnpopaboTaHHOCTb, 3 Oamma —
BBINOJIHEHO, HO B KAUECTBE HE YBEpEH, 4 OaJljia — BBIIIOJIHEHO KaU€CTBEHHO, 5 0a/lI0B
— HMEETCs IOJIOKUTENIBHOE 3aKIIIOUEHUE HE3aBUCUMOro Jskcmepra. s oneHku
YPOBHS HUMEIOUIMXCA 3HaHMM y pa3paboTymka cucrtemMa OauioB NPUHUMAET
cleqyroIui BUA: 1 03HaUaeT He 3HAKOM WJIM MaJIo 3Hal0, 2 — B 00beMe TEOPETUYECKUX
3HAHUU, 3 — 3HAIO TEOPHIO U NMPAKTUYECKHUE IPUMEPBI IPUMEHEHUS, 4 — 3HAIO TEOPUIO
U CaMOCTOSITENIBHO BBINOJHAK, S5 — 3HAI0 TEOPUIO, BBIIOJHIK W MOTY
KOHCYJIbTHPOBATb.

OneHka TOTOBHOCTH HAYYHOTO MPOEKTa K KOMMEpPLHAINU3AIUN (MU YPOBEHb

MMEIOIINXCS 3HAHUH y pa3zpaboTyuka) onpeensercs no Gopmyre:

chM = z b;

rie: Beyy — cyMMapHOE KOITMYECTBO OAIIOB M0 KakKI0MYy HAalPaBJICHHUIO;

B; — 6a o i-My mokasarerntto.

[Tocne 3amoaHeHUs TaOIUITBI OBLIIO MOIYUYEHO 0011Iee KOTMUECTBO 0aJIOB MO KAKIOMY
HanpaiieHUIo: 41 GalyIOB-B 3aBUCHUMOCTH OT CTEMEHHM MPOpabOTaHHOCTH HAYYHOTO
npoekTa; 35 Oanmia — B 3aBUCUMOCTH OT YPOBHS 3HAHUU, JOCTYIHBIX pa3paOOTUHKY.

I1Io sTum ITYHKTaM MOKHO CKa3aTb, YTO IICPCIICKTHUBLI 9TOI'0 pa3BUTUSA CPCIHHC.
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5.1.5 MeToabl KOMMEPUHUAIU3ANMH Pe3yIbTATOB HAYYHOTEXHHYECKOT 0
HCCJIeI0OBAHMNS
JUIsi KOMMEpUHAM3AMKU PE3YyIbTAaTOB MPOBEACHHBIX HCCIECIO0BAaHUN OyIyT

pacCMOTpPEHbl  METOJbl  MEpelayd  HMHTEJUIEKTYaJbHOW  COOCTBEHHOCTH U
UCIOJIb30BaHUSI MHCTPYMEHTOB AUCTaHIMOHHOTO 30HAupoBanus u ['MC.

Pa3pabotka Mozemu OyJeT BKIIOYATh INPENOCTABICHHE HAa OCHOBE KOHTPAaKTa Ha
IPOEKTUPOBAHNE OJHON CTOPOHOM, UMEHYEMOI KOHCYJIbTaHTOM, APYTOil CTOPOHE,
MMEHYEMOM 3aKa3uyMKOM, KOMIUIEKCA WJIM OTAEJIbHBIX BHUJOB, CBA3AHHBIX C
pa3paboTkoil kapTel Ha ocHoBe I'MC, ¢ pa3paboTKOW HOBBIX TEXHOJOTHYECKHX
IIPOLIECCOB HA MPEANPUATHH 3aKa34HKa.

[lepenaya MHTEIJIEKTyalbHOW COOCTBEHHOCTH OYJET MPOW3BOJUTHCS B YCTaBHBIM
KaluTal IPEANPUATHS I TOCYyAapCTBa.

OTH METOoJbl KOMMepLuaiu3auuu OyAyT HaubOosiee MPOAYKTUBHBIMU JJISl TAHHOTO

MPOEKTA.
5.2 UHuumanus npoexkTa

5.2.1 Uean u pe3yabTaT NpoeKTa

['pynma mporeccoB MHUIMAIIMK COCTOUT U3 MPOIECCOB, KOTOPHIE BHITTIOTHIIOTCS
JUTSL OTIpe/IeNIeHHsT HOBOTO TPOEKTa WM HOBOM (pa3wl cymiecTByromiero. B pamkax
MPOIIECCOB HMHUITMAIIMU ONPENCISIOTCS HW3HAYaJdbHBIC IIENM W COJACpKAHUE U
(UKCUPYIOTCS M3HAYAIbHBIC (DMHAHCOBBIE pecypchl. OMpenensoTcss BHyTPCHHHE |
BHEIIIHHE 3aMHTEPECOBAHHBIE CTOPOHBI MPOEKTA, KOTOPHIEC OYIyT B3aMMOICHCTBOBATD,
W BIUATH Ha OOMMA pe3yabTaT Hay4HOro mpoekrta. JlanHas wuHpopMaius
3aKperuIsieTcst B Y CTaBe MPOEKTa.

Nudopmarus 0 3auHTEPECOBAHHBIX CTOPOHAX MPOEKTa, KOTOPHIE AKTUBHO
YY9aCTBYIOT B TIPOSKT MJIM UHTEPECHI KOTOPBIX MOTYT OBITh 3aTPOHYTHI B PE3yiIbTaTe

3aBEPIICHUS MPOCKTA, MPEICTaBIeHbI B Ta0IuUIE 5.9
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Tabnuua 5.9 — 3auHTepecoBaHHbIE CTOPOHBI MPOEKTA

3aHHTepeCOBaHH]>Ie CTOPOHBLI IMTPOEKTA

O)KI/I)IaHHﬂ 3AaHHTEPECOBAHHLIX CTOPOH

MUHUCTEPCTBO BOJIHBIX PECYpPCOB,KIIMMATa U
CEJILCKOr0 X03sicTBa 3uM0OabBe

[Toaroroska k padote
BBICOKOKBAJIM(PUITUPOBAHHBIX CIEIIUATHCTOB

CekTopa BOJOIOJIB30BaHUS U YIIPABICHUS
BOJIHBIMU pecypcaMu

Co3ganue 0a3pl JaHHBIX O MOJA3EMHBIX BOAAx U
KapThl,lIOKA3bIBAIOIIICH [MOTEHI[UAILHBIE
IUIOIIAIA BCEro

BOJ0OCOOpHOTO Oacceiina.

IIOA3€MHBIX BOL JJIsL

B Tabmuue 5.10 npeacraBieHa uepapxus

eJen.

LEeJICW MPOEKTa U KPUTEPUU JAOCTHUKCHHUS

Tabnuma 5.10 — Lenu u pe3yapTaT NpoeKTa

ey nmpoexra:

BOJ.

[TpoBectu aeTanbHYyIO OLEHKY (aKTOPOB (POPMUPOBAHHS
MOJI3EMHBIX BOJ] BoJIocOOpHOTO Oacceiina CaBa ¢ MCTIOIB30BAaHUEM
uHctpyMeHToB [ IC 11151 co3anust KapThl MOTSHIIMAIA TIO3EMHBIX

O:xugaemMble pe3yabTaThl
NMPOEKTAa:

[TpocTpaHCTBEHHOE MPEACTABICHUE MMOTEHITHAIA TIOJI36MHBIX BOJI
BCETO BOJAOCOOPHOTO OacceliHa ¢ OIICHOYHBIMU JICOMTaMu
PCSYJ'II)TaTI)I JOJI?KHBI OBITH MMpEaACTaBJICHBI B BUAC KAPThI,
noctpoenHoi B cpene ['MC

Kpurtepuu npuemMku
pe3y/ibTaTa NpoeKTa:

Pe3ybpTarhl TOJDKHBI OBITH aJICKBATHBIMH, & PACUCTHBIC TCOUTHI
MOJI3EMHBIX BOJ JIOJDKHBI OBITH TTOJITBEPK/IEHBI CYIIECTBYOIIMMHU
neduTaMu CKBaKUH

TpebGoBanmue:

COop Bcex TaHHBIX AUCTAHIIMOHHOTO 30HIMPOBAHMUS, CBSI3aHHBIX C
(dbopMHIpOBaHKEM TTOA3EMHBIX BOJI, M JPYTOi BCIIOMOTATEILHON
uHpopmauuu ais o6padotku B cpene I'MC.

TpedoBanus K
pe3yJIbTaTy MpoeKTa:

['eo-npuBs3Ka rpaHuUIBl BOAOCOOPHOrO OacceliHa U MOJrOTOBKa
JAHHBIX I ucroib3oBanusd B [ UC

[TpoBecTr 00pabOTKY MOITyUYEHHBIX JAHHBIX;

Bxonubie Beca 11 hakTopoB popMHupoBaHUS MOJ3EMHBIX BOJ U
olpeieieHne MOTeHIMAIBHBIX 30H MOJ3€MHBIX BOJI B BOJI0COOpE.

5.2.2 OpraHn3anMoOHHas CTPYKTYpa MPOeKTa

CJ'Ie,ZIyIOH.II/IM marom ABJIACTCA OIIPECACIICHUEC CIICAYIOIINX BOIIPOCOB: KTO 6y,21€T

BXOJIUTHh B pab0UyI0 TPYMITY JAHHOTO MPOEKTA, OMPEACITUTH POJIb KAKIOTO YUYACTHUKA

B JAaHHOM IIPOCKTC, a TAKXKC IIPOIMNCATb (byHKLII/II/I, BBIIIOJIHACMBIC KaXXIAbIM H3

YYaCTHHKOB U UX Tpyao3arparTsl./lanHas nadopmarus npeacrasieHa B Tadmure 5.11

HMKC
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Tabnuma 5.11 — Pabouas rpynmna mpoekra

Ne DdUO, Poab B mpoexkTe DOyHKIUHA Tpyno3arparsl
1/l | OCHOBHOE MECTO , yac.
padoThI,
AOJIKHOCTh
1. Kyzesanos K.H., PykoBogutens | KoHcynbTupoBaHUE, KOOpIUHALIUS 600
HU TI1V, x.r.v [IPOEKTa JEATEIIbHOCTH, OIIPEACIICHUE
0,5 craBxu O 3a/1a4, KOHTPOJIb BBIMOJHEHHUSI.
WIIITP
2. Munam6o I1, HcnonHuTens mo AHanu3 nmarepaTypHbIX 1600
maructpant OI' IIPOCKTY UCTOYHUKOB, Pabora B cpene
NIITTP I'NC,co3manne TepMUYECKUX
CJIOEB TPYHTOBBIX BOJI., KapT,
HamucaHue paboThl
HUTOT'O: 2200

5.2.3 OrpannyeHus ¥ JONMYIIEHUS MPOEKTA

OrpaHuueHusi MpPOEKTa — 3TO Bce (PAKTOPbI, KOTOPbIE MOTYT IOCITY>KUTh
OTpaHUYCHHEM CTETICHU CBOOOIbI YIACTHUKOB KOMAH/IBI IIPOCKTA, a TAKKE «TPAHUIIBI
MPOEKTa» - TapaMeTpbl TMPOEKTAa WM €ro NPOAYKTa, KOTOpble HE OyayT
peaTM30BaHHBIX B paMKax JaHHOTO mpoekTa (Tadi. 5.12).

Tabnuma 5.12 — OrpanuveHus MpoeKTa

daxTop Orpannyenus/ 1onyumeHus

3.1. bromxeT npoekTa 548 254.81py0.s.

MI/IHI/ICTepCTBO BOJHLIX PECYpPCOB,KIIMMATa U

3.1.1. Mcrounuk ¢puHaAHCUPOBAHUS o
CEJIbCKOro X03siiicTBa 3uMbalBe

3.2. Cpoku poeKTa: 01.09.2019-31.05.2021
3.2.1. laTta yTBEepXKIAeHUS IJIaHa YIIPABICHUS 16.09.2019
IPOEKTOM

3.2.2. JlaTta 3aBepIeHUs] TPOCKTA 31.05.2021

5.3 [lnaHupoBaHue ynpaBJieHUs HAYYHO-TEXHHYECKUM MPOEKTOM
['pynma mporeccoB MIaHUPOBAHHUS COCTOUT M3 MPOIECCOB, OCYIIECTBIIIEMBIX
JUTSL OTIpeIeTICHUsT OOIIEeT0 COAepX aHUs pabdoT, YTOUHEHHS Iielied U pa3paboTKu

MOCJIEI0BATEILHOCTH JACHUCTBUM, TPEOYEMBIX JIJIs1 JOCTHKEHHUS TAHHBIX IIEJICH.
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[Inan YIpaBJICHUA HAYYHBIM IIPOCKTOM JOOJDKCH BKIIOYAaTb B cebs CIeayromume

AJIEMEHTHI:

. uepapxudeckas CTpyKTypa paboT IpOeKTa;
. KOHTPOJIbHBIE COOBITUS IIPOEKTA,;

. IUIaH MPOEKTA;

. OIOKET HAyYHOT'O HCCIIEOBAHUS.

5.3.1 Uepapxuyeckasi CTPYKTypa padoT nmpoeKTa
Uepapxuueckass crtpykrypa pabdor (MCP) — neranuzanus yKpyHmHEHHOM
CTpYKTYphl paboT. B mporecce co3ganusi UCP crpykTypupyercss u omnpenensercs

CoJIepKaHUe BCETO MPOeKTa (PUCYHOK 5.1)

Maructepckas
ancceprauma
Bbi6op TeMbl Bbibop HanpasaeHus AHanus
HanpasneHunA nccnenosanHnA Noly4YeHHbIX
AaHHbIX
Cocrasnenne N3yyeHne npobaembl 1 O6paboTka
TEXHWYECKOro -
noabop nuTepaTypsl pesynbTaTos
3a4aHus
OdopmneHune
CocraeneHue nnaHa paboTbl | .
NOACHUTENIbHOWM
3amnuCKM

Pucynok 5.1 — Mepapxuueckas cTpykrypa padot
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5.3.2 Iliian mpoekTa
B pamkax miuaHupoBaHUS HAYYHOTO IIPOEKTa MOCTPOEHBI KaJleHAApHBIN rpaduk

npoekra (Tabmnwmima 5.13).

Ta6numa 5.13— KanengapHslil 11aH mpoekTa

JlIMTeIbHOCTD, i[::: a l[::Tzq CocraB
Ha3sBanne ITHH 7 OROHHARMA YYACTHUKOB
padot padoTt

YTBep)KIl?HI/Ie TEMBI 7 010919 | 07.0919 Mitam6olIl,
MarucTepCKOM JIUCCepTaALNH Kysesanos K.1.

CornacoBanue miaHa padoT 8 08.09.19 | 15.09.19 Maambo 1,
KyseBanos K.I.

JluTeparypHsiii 0030p 133 16.09.19 | 31.01.20 Minam6o0.11,

OO6paboTKa MONyYeHHBIX JaHHBIX MuawmGo.1,

290 01.02.20 | 17.12.20 KyzeBanos

1 00CyXIeHUE Pe3yJIbTaTOB KU
Hanucanue otuera 166 20.12.20| 31.05.21 Mnam60.11,
Hroro: 604

Huarpamma ['aHTa — 3TO TUN CTOAOYATHIX AUArPAMM (TUCTOTPaMM), KOTOPHBIMA
WCIIOJIb3YETCS AJIS WILTIOCTPALMK KaJICHJAPHOTO TUIaHa IIPOEKTa, Ha KOTOPOM paboThI
[0 TEME  MPEIACTABIAIOTCS  NPOTSHKEHHBIMM  BO  BPEMEHHM  OTPE3KAMM,

XAapaKTCPUIYIOUMHUCA AaTaMH Hadala U OKOHYAHMHA BBIITOJHCHUS OaHHBIX pa60T

(tabsmma 5.13).
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Tabnuua 5.14 — Kanennapusiii mian rpaduk nposenenus HUOKP no teme«PaiionnpoBanue BogocOopHOro OacceliHa p. caBe ¢

OeJIbI0 IIONCKOB MGCTOpO)KI[eHI/Iﬁ IIOA3CMHBIX BOI»

2019 2020 2021
5 2 Al a| A a| B 2 = 2. A2 2l A a | 2 2
HawnmMenoBanue stana 2 g | & LC.‘:* = é % Q = % é Sl Qe | & Lc.‘:* = g % é =
- = = M g 5 & = M g
SRS B|IE|E|ZIE|2|E|= |2 |5 k|8 B|&28|=|5 =
o | © =S¢ S o | © N S/
Y TBEepKICHHE TEMBI 7
MarucTepCcKON AUCCEPTALAN
CornacoBanue 1iaHa padboT 8
JlutepatypHslit 0630p 133
OO6paboTka MONyYEHHBIX JaHHBIX 290
1 00CYXICHHUE Pe3yJIbTaTOB
Hamucanue otuera 166

- - Munamo6o IT
- - Kysesanos K.H1., Mnam6o 11




5.4 Boa:KeT HAYYHOT 0 HCCIe0BAHUS
CrouMoCTh CO3/1aHUsI TPOEKTAa HEOOXOJMMO 3HATh, U ATU 3aTpaThl B LIEJIOM

BKJIIOYAIOT BCE PACXOJbl, IIOHECEHHBIE Ha BBIIOJHEHHE KOMIUIEKca padoT,
COCTABJISIFONINX COJIEP)KaHUE JTOM pa3paboTku. Pacder CMeTHOM CTOMMOCTH Ha
BBIIIOJIHEHHE

JaHHOM pa3pa0OTKU MPOU3BOJUTCS MO CIEAYIOIIUM CTaThsIM 3aTpar:

% Martepuanbible 3atpatsl HTH;

¢ 3aTpaThl 10 OCHOBHOM 3apab0THOM IJIaT€ UCTIOJHUTENIEH TEMBI;

% 3aTpaThl 110 JOTIOJIHUTENBHON 3apab0THOM IUIaTe UCTIOTHUTENEH TEMBI;

¢ OTUHMCIIEHUS BHEOKOKETHBIE POHIBI (CTPAXOBbIE OTUMCIICHUS);

% HaKJIQJIHbIE pacXo/ibl (IIPOYHE PACXO/IbI)

5.4.1 Pacuer maTepuajbHbix 3aTtpaTr HTU
JlaHHast cTaThs pacXoOA0B BKJIKOYAET B c€0 CTOMMOCTh MaTE€pPHUAIOB, MPUOOPETEHHBIX

u3nenui, nony(hadpuKaToB W JpPYruX MaTEpHAIbHBIX I[IEHHOCTEW, KOTOpbIE
pPacXOIylOTCS  HEMOCPEJICTBEHHO B  IMpollecce BbIMOJAHEHUs pabotr. ILleHa
MaTepHaIbHBIX PECYPCOB OINPEAEIISIETCS] COOTBETCTBYOIIMMU LIEHHUKAMU HA EAUHULLY

MMPOAYKIHNHU N KOJUICCTBOM MAaTCpUAJIOB.

Tabnuna 5.15 — MarepuanbHbie 3aTpaThl

HaumenoBanue Ilena 3a ex., py0. | Kon-Bo Cymma
[TepcoHalIbHBIN KOMITBIOTED 65000 1 65000
[TpunTep 14000 1 14000
[TakeTbl IpOrpaMMHOTO OOECTICYECHUS

— 80000 1 80000
[Mudposas kamepa 21500 1 21500
Bcero 3a Mmarepuanbl 180500
TpancnopTHO-3aroToBUTENBHBIE PacXobl (5%) 9025

HUtoro o crarbe Cum 189525




5.4.2 OcHoBHas 3apa00oTHAA NJIATA UCHOJHUTEIEH
Pasmep pacxomoB Ha 3apabOTHYIO IUIATy OMPEAENSAETCS UCXOAS U3 TPYAO0EMKOCTHU

BBITIOJTHSEMOMN CTIeI[UaTMCTaMU PabOThI U JEUCTBYIOLIEH CUCTEMBI OILIAThI TPyJa U

TapudHbIX CcTaBOK. ba3oBas 3apaboTHas IulaTa BKJIIOYaeT B ce0S MPEMHIO,
BBITIJIAYMBAEMYIO €KeMecsuHO n3 (poHma 3apaboTHOU 1iaTtel B pasmepe 20-30% ot
tapuda uiu 3apabotHON muaTel. Pacuer 6a3oBoi 3apaOOTHOM MaThl 000OIIEH B

tabnuite 5.16 Huxe.

Tabmuma 5.16 — Pacuer 6a30Boi1 3apabOTHOM MIIATHI

Ne 3apaboTHas marta
TpynoeMKoCTb,
n/n | HammenoBanwme Ha OJWH YeJI.-H.,
HUcnonnurenu | yemn.-nH
JTana THIC. PYO.
4 HP " HP
1 | IlocranoBka
HP 6,24 |- 1741,89 | —
3a/1auu
2 | Ilogbop u uzyuenue
HP, 1 5.23 17.76 |1741.9 |841.37
MaTepUaJioB MO TEMATUKE
3 | Pa3pabotka
HP, 1 6.24 0.6 17419 |841.37
Kanennapnoro miana
4 OOGcyxaeHue
HP, 1 6.52 8.16 1741.9 | 841.37
JTUTEPATYPHI
5 | Beibop TEXHOJIOTUU
HP, 1 15.11 | 1058 |1741.9 |841.37
UCCIIEIOBAHUS
6 | Beibop meroauku
[IpoBenenus HP, 1 17.75 |12.44 |1741.9 |841.37
HCCIIEIOBAHUS
7 [IpoBenenus
nu - 1945 |- 841.37
UCCJIeI0BAHMUS
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8 | Odbopmienue
PacuerHonosicuurensaon | U - 1585 |- 841.37

3aIIMCKH

9 | Odbopmiienue

['padmyeckoro " - 6.48 - 841.37
MaTepuaia
10 | IlomBenenue 841.37
HP, 1 562 [9.36 |-
HUTOTOB
Bcero 3apabotHas minata o tapudy, Thic. pyo 109739 | 84979.37

CraTbsi BKJIIOYAET OCHOBHYIO 3apa0OTHYIO IIaTy paOOTHUKOB, HEMOCPEICTBEHHO
3aHATHIX BbiosHeHHueM HTU, (Bkitouas npeMuu,omiiaThl) U JOMOJHUTEIBHYIO

3apabOTHYIO MJIATY:
CSH - 3OCH + 3Z[OH

re 3ocn — OCHOBHAs 3apaboTHas 1iarta; 3zon — JOMOJHUTEIbHAS

3apabotHas miata (12-20 % ot 3ocn).[40]

OcHoBHas 3apaboTHas miata (3z0n) pykoBoauTtens (J1abopaHTa, HHKEHEpa)

OT NpeANPUITH (MIPU HATHYUUA PYKOBOJIUTENS OT MPEATIPUSTHS) PACCUUTHIBACTCS
o cieayoiei hopmye:

T

pa6!

3OCH = 3,ZIH '

rie  3oci— OCHOBHas  3apaboTHas IulaTa  OOHOTO  palOTHUKA;  Tpus
MPOJIOJDKATETLHOCTh  pa0OT, BBIMOTHSAEMBIX HAYYHO-TEXHUYECKUM PaOOTHHKOM,
pab. aH. 31H — cpeaHeHeBHAs 3apaboTHas 1iata paboTHuka, pyo. CpenHenHeBHAs

3apaboTHasl MIaTa PacCUUTHIBACTCS IO (opMyIIe:

rjae 3m— MECAYHBbIN JOJDKHOCTHOM OKJia] paboTHHKA, PYO.;
M — xonmdecTBO MecsIeB pabOThl O€3 OTIyCKa B TEUCHUE TOJIa:

npu otycke B 24 pabouuxaas M = 11,2 mecsiia, 5-aHeBHas HeeNs; IPU
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ormycke B 48 padounxaueit M = 10,4 mecsia, 6-1HeBHAS HEACIIS;
Fn— neiictButenbHbIN TOA0BOM (OHT paboUero BpeMEHH Hay4YHO- TEXHUUYECKOTO
nepcoHana, paboure aHu (Tabdnaumna 15).

Cornacuo taommie oxkiaanos [1I1C u HC

MecsuHbIi TOJKHOCTHOM OKJIa] paOOTHUKA PACCUUTHIBAETCS 1O (hOpMyJie
3 = 35 (KuptKo) Ko

rne 35— OasoBeld oxmam, pyo., K, — mpemuanbHeId KOd(QHUIMEHT,
(ompenensiercss «Ilonoxkenrem 00 oriare Tpyaa»); K, — Ko3hQUIMEHT AOIUIaT U
Han0aBok (B HUUM u Ha mpOMBINIIEHHBIX MPEANPUATHSIX — 3a paciiupeHue cdep
oOcimyXuBaHUs, 3a NPOoPEeCcCHOHATHPHOE MACTePCTBO, 3a BPEAHBIC YCIOBHSA:
omnpenensiercs [Tonoxxennem o6 oriare Tpyaa); K, — paitonnsrit koadduiment
3,,=33162,87 py0. — MeCSIUHBIN OKJIaJl PyKOBOJIUTEIIS.

3,,=14874,45 py6. — MeCSIYHBIN OKJIaJl CTYJCHTA B POJIM MJIQ/IIIECTO HAYYHOTO

COTpYJHHUKA
Tabmuua 5.17 — bananc paboyero BpeMeHHU.

[TokazaTtenu pabouero BpeMeHu PykoBoautens | CTyaeHT
Kanenmapuoe uncno nuei 366 366
KonnuectBo Hepaboumnx IHEH

106 106
- BBIXOJIHBIC JTHU

14 14
-Ipa3JHUYHbIE THU
[ToTepu pabouero BpeMeHu
- OTIIYCK 48 48
- HEBBIXOIBI 110 OOJIE3HAM - -
JlericTBUTEIBHBIN TO0BOM (hOH/T

198 198
pabouero BpeMeHu

31 =3m-M/Fr=33162,87 .10,4/189= 1741,89 py0. — 3apaboTHas 1jiata
pyKoBoauTens 3a 1 1eHb;

3m2 =3mM/Fn=14874,45 .11,2/189= 841,38 py6. — 3apaboTHas 1iaTa
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pyKoBOAMTENSA 3a 1 AEeHB;
3ocni = 1741,89 - 63 = 109739,07py6. — pyKOBOIUTET;
3ocmz = 841,38 - 101 = 84979,38py0. — cTyACHT.

33m = 109739,07 + 16460,86 = 126199,93py0. —pyKOBOAUTEIb;

33m = 84979,38 + 12746,91 = 97726,29py06. — CTyIEHT.

5.4.3 lonoiHuTeIbHAS 3apa0OTHASI JIATA MCIIOJIHUTEJIe.

Pacuer nononHUTENbHON 3apa0OTHOM IIaThl BEAETCS MO CIETYIOIEN

hopmyie: E)’;Lorl = Kyon * Bocu

rjae 3aom — KOAOPUIIMEHT TOMOJIHUTENHLHOM 3apab0THOM 1Tkl (Ha CTaluu

npoekTtupoBanus npuHUMaetcsa paBasiM 0,12 — 0,15).ITpumem Kaon = 0,15:

3nom = 0,15 - 109739,07 = 16460,86py06. — pyKOBOJIUTE;
3nomz = 0,15 - 84979,38 = 12746,91py0. — cTyIeHT.

5.4.4 OT4ucIeHns BO BHeOIOIKeTHbIE (POH/IBI (CTPaX0OBble OTYUCIEHHSA).
BenuunHa oTuncnennii BO BHEOIOKETHBIE (POH]IBI ONPEEISIETCA UCXOS U3

cienyroieit GopMyJIbL:

C kBHe6 ) (3OCH + 3

BHEO ZLOH)
rie Keueo— KOdDPUITMEHT OTYMCIICHH HA yIIIaTy BO BHEOIOIKETHBIE (POHIBI
(mencuoHHbIX HoHI, HOH 00s13aTEIBHOTO MEAUIIMHCKOTO CTPAXOBAHUSA U TIp.).

OTtunciiennst BO BHEOIOKEeTHBIE (DOH/IBI TIPEJICTABIICHBI B TAOJMYHOMN opme

Tabnuna 5.18 — 3apabdoTtHas mnarta ucnoauureneir HTU, py6

OcHoBHas 3apaboTHas | JlomomHUTENBHAS
Hcnomaurens

miara, pyo. 3apaboTHas miara, pyo.
PykoBoauTens npoekra 109739,07 16460,86
CTyIeHT-TUIIIIOMHUK 84979,38 12746,91
3apmiata HCIIOJIHUTEIS 194718.45 29207.77
Nroro no pazneny Csn 223926.22
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Ta6muma 5.19 — OtunciaeHust BO BHEOIOKETHBIE (DOHTBI

OcHoBHast  3apabotHas | JlonmomHUTENbHAS
HUcnonaurens

miaTa, pyo. 3apaboTHas miara, pyo.
PykoBonuTens nmpoekra 109739,07 16460,86
CTyIeHT-TUTIIIOMHUK 84979,38 12746,91
Koaddumument orumciennii Bo

30.2% 30.2%
BHEOOKETHBIE (DOHTBI
Hroro 58804.97 + 8820.75 = 67625.72

3eue6 = Kane6: (3ocni + 3nom) = 126199,93 - 0,3 = 37859,97py0.— pyKOBOAUTEIB;
3eue6 = Kaneo* (3ocnz + 3nom) = 97726,29 - 0,3 = 29317,88py0. —CTYI€HT-AUTUIOMHUK

5.4.5 HakaaaHble pacxojasbl.

Haxnannsie pacxosbl coctaBisitoT 80-100 % oT cyMMbl OCHOBHOM 1
JOTIOJTHUTEJIPHOM 3apaO0THOM IIJIaThI, paOOTHUKOB, HEMTOCPEACTBEHHO YYACTBYIOIIHNX
B BBIIOJIHEHUE TEMBI.

Pacuer HaknmagHBIX pacxoJ0B BeETCA MO cienytomei hopmyre:

n kHaKJ'I ) (3 + 3/:[011) )

OCH
rae: Kuakn— K03 UIIMEHT HAKJIAHBIX PACXO0B

Crarn=0.3(194718.45+29207.77) =67177.87

5.4.6 ®opmupoBaHue OIOIKETA 3aTPAT HAYYHO-UCCJIEI0BATEIbCKOI0 MPOEKTA
PaccuntanHas CTOMMOCTh Hay4YHO-HUCCIEAOBATEIBCKOW pPaOOThI (TEMBI) SIBIISAETCS
OCHOBOU 711 (hopMHUpOBaHHUs OFOJKETAa 3aTpaT Ha MPOEKT, KOTOPBIN 3allUIIAeTCs
Hay4YyHOM opraHuzainued npu (GpopMHpOBaHUHU JOTOBOpPA C 3aKa3YMKOM.B KauyeCTBE
HIDKHETO TIpelenia 3aTpaT Ha pa3paboTKy HAyYHO-TEXHHYECKOW MPOIYKIUUA WIH
yciyr.[3]Onpenenenue OropKeTa 3aTpaT HAa HAyYHO-UCCIEIOBATEIbCKUN MPOEKT IO

Ka)KIOMY BapHUaHTy HUCIIOJIHEHUS MpUBeeH B Ta0dnuie 5.20 Hike.

82



Tabnuna 5.20 — Pacuer 61o0mxera 3arpatr HTU

No CymmMma, pyo.
- HaumenoBanue cratbu Bl 52 53
1 | Marepuanshnsie 3arpatel HTU (cbipbe, matepuansi, | 189525.00 | 193000.00 | 220000.00
CHenHralbHOe 000PYI0BAHHE)
5 3aTpaThbl 11O OSHOBHOﬁ 3apabOTHOM IJIaTe 194718.45 | 187000.00 193000.00
WCTIOJTHUTEIICH TEMBI
3 3aTpathl O IOMOJHUTEIHLHOM 3apab0THOM TUIaTe 29207.77 61000.00 45000.00
HCIIOJIHUTEIIEN TEMBI
4 | OTymciieHns: BO BHEOIOKETHBIC (DOH/IBI 67625.72 73150.00 74600.00
5 | Hakmagabie pacxoibl 67177.87 75000.00 75000.00
6 | Uroro Oromxker 3atpatr HTU 548 254.81 | 668076,8 607600.00

b1-Kapra notenunana noazemMHubix BoJj ;b2-

Bb3- MeTon 31eKTpHIeCcKOro CONPOTUBIICHUS

5.4.7 Opranu3alnuoHHas CTPYKTYpPa NPOeKTa

MCTOA IIPOBOANMOCTH I'PYHTA

B nmpakTuke UCHob3yeTcs HECKOJIbKO 0a30BbIX BAPUAHTOB OPTaHU3ALMOHHBIX

CTpYKTyp: (pyHKUIMOHaNbHas, TpOeKTHas, mMaTpuuHas (tabm 5.21). Jns HayuyHOTO

MIPOCKTA BHIOMpPAEM MPOSKTHYIO OPTaHU3AIMOHHYIO CTPYKTYPY.

Tabmuma 5.21 — Opraau3anonHast CTpyKTypa MpoeKTa

Kpurepuu Boibopa

DyHKIMOHAIBHAS

Marpuunas

[IpoekTHas

CreneHb
HEOMNpeACICHHOCTH
YCIIOBUH peanu3aiuu
MIPOCKTA

Hwuskas

Bricokas

Bricokas

TexHomorus IMPOCKTA

CranpapTtHas

Cnoxaas

HoBas

CI10’XHOCTB IPOEKTA

Huskas

Cpenusis

Bricokas

BzanMo03aBUCUMOCTh
MCXKAY OTACIIBHBIMU
YacCTsAMU IMPOCKTA

Hwuskas

Cpennsis

Bricokas

Kputnunocts
¢baxTopa BPEMEHHU
(oOs3aTenbCeTBA o
CpOKaM  3aBEpILUEHUs
pabor)

Huskas

Cpenusis

Bricokas

B3aumocss3s u
B3aMO3aBHCUMOCTD
MPOEKTa OT
opraHuzanuii  Ooiee
BBICOKOT'O YPOBHSI

Bricokas

Cpennsis

Huskas
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5.5 Ompenenenune pecypcHoil, (PUHAHCOBOH, OIOKETHOI, CONUAJIBHOH H
IKOHOMHUYECKOH IPPeKTUBHOCTH
5.5.1 Oyenka adoconromnoii Ihghexkmugnocmu uccied08anus
B ocHOBe TMpOEKTHOrOo TOJXO0Ja K HWHBECTULIMOHHON J1€ATENbHOCTH
NPEANPUATUS JISKUT MPUHLUIN JCHEKHBIX MOTOKOB. OCOOEHHOCTBHIO SIBIISIETCS €r0
MIPOTHO3HBI W JIOJITOCPOYHBIA XapakTep, MOATOMY B NPHUMEHSIEMOM TOIXOIE K
aHaIM3y YYMUTHIBAIOTCS (PakTop BpeMeHHW M (akTop pucka. s oueHku oOIiei
AKOHOMUYECKOH 3(H(PEKTUBHOCTH UCTIOIB3YIOTCS CIEAYIOIINE OCHOBHBIC MTOKA3aTEIH:
e yycTas Tekymas crouMocTts (NPV);
e uHaekc qoxoaHoctu (PI);
e BHYTpEHH:s cTaBKa 10X0aHOCTH (IRR);
e k okymnaemoctu (DPP).
Uucras Ttekymass croumoctb (NPV) — »3T0 mokaszaTtenb SKOHOMHYECKOU
(O ()EKTUBHOCTH HWHBECTUIIMOHHOTO TMPOEKTa, KOTOPBIM PACCUUTHIBACTCS MYTEM
TUCKOHTUPOBAaHUS (MPUBENCHUS K TEKyIIEH CTOMMOCTH, T.€. Ha MOMEHT
WHBECTHPOBAHUS) O’KUIAEMBIX JIEHEKHBIX TTOTOKOB (KaK JOXO0JIOB, TaK U PACXOIOB).

Pacuér NPV ocymiecTBisieTcs mo cieayromei gopmyirie:

n U,
NPV= 3 ——-1
A\t
t=1 (1+1)
rne: YAIl,,; — 4YWCTBIE JEHEXHBIE TMOCTYIUICHUS OT OIEpPAMOHHON

NEATEIbHOCTH;
[y — pa30BbI€ MTHBECTHUIIMH, OCYIIECTBIISIEMbIE B HYJIEBOM T'O/Y;
t — Homep miara pacuera (t=0, 1,2 ...n)
N — FOPU30HT pacyeTa;
[ — CTaBKa JUCKOHTUPOBaHUSA (JKEJIaeMblii YypOBEHb JOXOJHOCTHU
MHBECTUPYEMBIX CPEJICTB).
Pacuér NPV mno3Bossier cyauTh O 11e7eco00pa3sHOCTH WHBECTUPOBAHMS

neHexHbix cpeacts. Ecnmu NPV>0, To mpoekt oka3biBaeTcst 3 peKTUBHBIM.
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Pacyer umcroil Tekymel cTomMocTH mpeAcTaBieH B Tabmuue 5.23. [lpwu

pacdeTe peHTa0eIbHOCTh MpoeKTa cocTaBisuia 20 %, aMOpPTH3AIMOHHBIC OTUYUCIICHUS

10 %. Ar=Cnep*Ha/100

Tabnuna 5.23 — Pacyet yncToi TeKy1iei CTOMMOCTH IO MPOEKTY B LEIOM

Ne | HaumenoBanue [ITar pacuera
IOKa3aTeIe 0 1 2 3 4
Beipyuka ot
peanu3anuu, pyo. 822,382.22 | 822,382.22 | 822,382.22 | 822,382.22

2 Hroro nputok, pyo. 822,382.22 | 822,382.22 | 822,382.22 | 822,382.22
HNHuBecTHIINOHHBIE

3 U3JIEPKKH, PYO. -548,254.81 0 0 0 0
OnepanmoHHbIe

4 3arpartsl, pyo. 0 191,889.18 | 191,889.18 | 191,889.18 | 191,889.18
Hamnoroobmaraemast

5 npuObLIb(1-4) 0 630,493.03 | 630,493.03 | 630,493.03 | 630,493.03
Hanoru 20 %, py®0.

6 (5*20%) 0 126,098.61 | 126,098.61 | 126,098.61 | 126,098.61

7 Uroro otToK, pyoO. -548,254.81 | 317,987.79 | 317,987.79 | 317,987.79 | 317,987.79
Yucras npuObLIb,

8 py6.(5-6) 0 504,394.43 | 504,394.43 | 504,394.43 | 504,394.43

YucTeii

9 JIEHEKHBIA ITIOTOK
(UAID), py©.(uncras -548,25481 | 528,854.38 | 528,854.38 | 528,854.38 | 528,854.38
npuObLIb+aMopTH3a
1)

10 | Koadduruent 1 0.83 0.69 0.58 0.48
JTUCKOHTHPOBAHUS
(KZ)

Yucteiid

11 | AMCKOHTUPOBAHHBIN -548,254.81 | 440,535.69 | 367,024.94 | 305,677.83 | 254,907.81
JNEHEKHBIN IOTOK
(A1), py6.(9*10)

12 ZIII[I[ 1,368,146.27

13 | UtoroNPV, py0. 1,916,401.08

Kosgppuyuenm ouckonmuposanus paccuutad mno hopmyre:

KA =

rae: i —cTaBka AUCKOHTUpoBaHus, 20 %;

t — mar pac4era.
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Takum 06pa3oM, yncTas TeKylasi CTOMMOCTD IO IMPOEKTY B LIEJIOM COCTaBJISIET
1,916,401.08 pyOJIeii, 4TO MO3BOJSET CYAUTH 00 €ro 3((HEKTUBHOCTH.

Hnoexc ooxoonocmu(Pl) — mnokazatenb 3(PQPEKTUBHOCTH HHBECTHUIIHH,
MPE/ICTaBISIONINI COO0M OTHOIIEHHE TUCKOHTHPOBAHHBIX JOXOJOB K pa3Mepy
MHBECTUIIMOHHOTO  KamuTajia. JlaHHBIA TOKa3aTelnbh IO3BOJSIET  ONPEICTHUThH
MHBECTUIIMOHHYTO () (HEKTHBHOCTH BIIOKCHUI B JAaHHBIN MPOEKT. MHAEKC JOXOIHOCTH

paccuuThIBaeTCs Mo hopmyrie:

pro LA,

n
t=1(1+i) 0

rae: Y/ - yucThliif IeHEeKHBIN MOTOK, PYO.;
[, — HadabHBIA MHBECTUIIMOHHBIN KamuTal, pyo.

Takum o6pazom Pl 115 gaHHOTO MpOEKTa COCTAaBIISET:

1916401.08
Pl=———=3,50
548254.81

Tak kak PI>1, To poekT aBsieTcst 3PPEKTUBHBIM.

Buympenusa cmaska ooxoonocmu (IRR). 3HaueHue CTaBKH, MPU KOTOPOM
oOpaiiaercsi B HyJib, HOCUT Ha3BaHWE «BHYTPEHHEH cTaBKU J0XxoaHocTu» uiu IRR.
@opManbHOE ONpPEACIICHNE «BHYTPEHHEN CTABKHU JOXOAHOCTH» 3aKJIFOYAETCS B TOM,
YTO 3TO Ta CTaBKa JUCKOHTHUPOBAHUS, MPU KOTOPOH CYMMBbI JUCKOHTHUPOBAHHBIX
MPUTOKOB JIEHEXKHBIX CPEJICTB PaBHBI CyMME TUCKOHTHPOBAaHHBIX OTTOKOB WK =0. [1o
pasHoctu Mexay IRR u cTaBkoW HUCKOHTHpPOBAaHMS 1 MOXKHO CYAHTH O 3arace
HKOHOMHUYECKON MPOYHOCTH MHBECTULIMOHHOTO npoekta. Yem Ommke IRR k craBke
JUCKOHTUPOBAHMUS 1, TEM OOJIbIIIE PUCK OT MHBECTUPOBAHUS B TAHHBIN TIPOEKT.

Mexny unctoit Texymei croumoctbio (NPV) u ctaBkoit muckonTrpoBaHust (1)
CyIlIecTByeT oOpaTHasi 3aBUCUMOCTb. DTa 3aBUCUMOCTD IpeJicTaBiieHa B Tabiuie 5.20

U Ha pUCYHKe 5.2
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Tabnuna 5.24 — 3aBucumocts NPVOT cTaBkH TUCKOHTHUPOBAHUS

Ne | HaumeHnoBanue 0 1 2 3 4
noKaszaTeJst

1 | Yucreie NPV, py6.
JICHEXKHbIE -548254.8 528854.38 | 528854.38 | 528854.38 | 528854.38
MIOTOKH, PYO.

2 | KoaddumueHnt 1ucKOHTUPOBAHUS
0.1 1 0.909 0.826 0.751 0.683
0.2 1 0.833 0.694 0.578 0.482
0.3 1 0.769 0.592 0.455 0.35
0.4 1 0.714 0.51 0.364 0.26
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 | JIMCKOHTHPOBAHHBIN JCHEKHBIN ITOTOK, PYO.
0.1 -548254.81 | 480,728.63 | 436,833.72 | 397,169.64 | 361,207.54 | 1,127,684.72
0.2 -548254.81 | 440,535.70 | 367,024.94 | 305,677.83 | 254,907.81 | 819,891.47
0.3 -548254.81 | 406,689.02 | 313,081.79 | 240,628.74 | 185,099.03 | 597,243.78
0.4 -548254.81 | 377,602.03 | 269,715.73 | 192,502.99 | 137,502.14 | 429,068.08
0.5 -548254.81 | 352,745.87 | 234,811.34 | 156,012.04 | 104,713.17 | 300,027.62
0.6 -548254.81 | 330,533.99 | 206,253.21 | 129,040.47 | 80,914.72 198,487.57
0.7 -548254.81 | 310,966.38 | 177,166.22 | 107,357.44 | 59,231.69 106,466.91
0.8 -548254.81 | 294,043.04 | 163,416.00 | 90,434.10 | 50,241.17 49,879.49
0.9 -548254.81 | 278,177.40 | 146,492.66 | 77,212.74 | 40,721.79 - 5,650.22
1 -548254.81 | 264,427.19 | 132,213.60 | 66,106.80 | 32,788.97 | - 52,718.26
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1,200,000.00
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200,000.00

10 20 30 40 50 60 70 80 90 0

(200,000.00)
CraBKa AUCKOHTMpPOBaAHUA, %

Pucynok 5.2 — 3aBucumocts NPV 0T cTaBKH TUCKOHTHPOBAHUS
W3 Tabauipl v rpaduka ciaenyeT, 4To o MEPE poCcTa CTaBKU JUCKOHTHUPOBAHMS
YuCTasg TEKyllas CTOMMOCTb YMEHBIIAECTCS, CTAHOBACH OTPHULIATENBHOM. 3HAYCHHE
CTaBKH, I1pu KoTopoit NPVoOpamiaeTcs B HyJib, HOCUT Ha3BaHUE «BHYTPEHHEHN CTaBKU
JIOXOHOCTW» WM «BHYTpPEHHEH HOpMBbI npuObsun». M3 rpadukanomydaem, uro IRR

cocrtasisaeT 0,85

3amnac 5KOHOMHUYECKON MPOYHOCTH npoekTa:85%-20%=65%

Huckxonmuposanuwiti  cpox oxkynaemocmu.Kak oTMedanoch paHee, OJHHUM U3
HEJO0CTaTKOB MOKa3aTelsi MPOCTOr0 CPOKa OKYMAEMOCTH SIBJISIETCS UTHOPUPOBAHHE B
npoliecce ero pacueTa pa3Hoi [IEHHOCTH JIEHET BO BPEMEHH.

OTOT HEOOCTATOK YCTpaHSETCs IyTEM OMNpeAesieHUs] IUCKOHTUPOBAHHOIO
cpoka okynaemocTu. To ecTb 3TO Bpemsl, 3a KOTOPOE JIEHEKHBIE CPEJICTBA JOJIKHBI
COBEPILIUTH 000POT.

Haubonee npuemieMbiM METOJJOM YCTAHOBJICHHUSI TUCKOHTUPOBAHHOTO CPOKA
OKYTIaeMOCTH SIBIISICTCSI pacueT KyMYJSITHBHOTO (HapacTAarOIIMM HUTOTOM) JIEHEKHOTO

notoka (Tabmwia 5.25).
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Tabnuma 5.25 — JINCKOHTUPOBAHHBIN CPOK OKYIIa€MOCTH

[ITar pacuera

Ne | HammMmeHoOBaHue mokasaTeis
0 1 2 3 4

JIMCKOHTHPOBAHHBIN YACTHIN

1 | nenexuslii motok (i =0,20), | -548254.8 | 440535.69 367024.9 | 305677.8 | 254907.8
pyoO.

To ke HapacTarIUM

2 HToroM, py6 -548254.8 | -107719.115 | 259305.8 | 564983.6 | 819891.5
3 JIMCKOHTHPOBAHHBIH CPOK PPI[ cxe ~11(107719.1/367024.9)=1,3 rona
OKYIIaeMOCTH

CommanbHass 3QQPEKTUBHOCTh HAYYHOTO MPOEKTa YUYHUTHIBAET COIMAIBHO-
HKOHOMUYECKHUE MOCIEICTBUS OCYIIECTBIECHUSI HAYYHOI'O IPOEKTa JJisi OOIIecTBa B
LEJIOM WJIA OTHAEJIBHBIX KAaTErOpPHM HACEJIICHWM WM TPYNIl JIMIL, B TOM YHUCIE KaK
HEIIOCPEIACTBEHHBIE PE3YIIbTAThI IPOEKTA, TAK U «BHEIIHUE» PE3YJIbTAThl B CMEKHBIX

CCKTOpAax J3KOHOMHUKH: COHHUAJIBHBIC, 3KOJIOTHYCCKHUC H HHBIC BHCOKOHOMHYCCKHUC

a¢dekThl (Tabnuna 5.26).

Tabmuma 5.26 — Kputepuu counanbHON 3pGEKTUBHOCTH

10 IMOCJIE
OtcyTcTBHE MHPOPMALIUU O
IIPOCTPAaHCTBEHHOM pacipeseneHny 3anacos | [losydeHsl faHHBIE O pacpeeICHUH 3al1acoB

MOJ3€MHBIX BOJ U X MOTEHIIMAIbHBIX 30HAX B HOJ3€MHBIX BOJ U MOTEHLIUAIBHBIX 30HaX
npejienax Boj1ocOopHoro bacceiHa.
OTCYTCTBI/IG PaCUCTHBIX I[€6I/ITOB IIOA3EMHBIX HOHy‘IGHBI PACUCTHBIC ITOKA3aTCIIN )I€6I/ITI>I
BOJI JJIs1 BCEX pallOHOB B Mpejienax HOJ3EMHBIX BOJ ISl BCEX pailOHOB B
BOZI0COOpHOTO OaccerHa. npezenax BoJgocOOpHOro bacceiHa.

9.5.2 OueHka cpaBHUTEIbHOMH Y(P(PeKTUBHOCTH HCCIIEIOBAHUS

Omnpeneneane  3(pGEKTUBHOCTH  IPOMCXOJUT HA  OCHOBE  pacuera
WHTETPAIbHOTO  MoKas3aTens dA()QPeKTUBHOCTH HAydyHOTO uccienoBaHus. Ero
HAaXO0XJICHWE CBS3aHO C OINpeIeJeHHEeM JABYX CPEIHEB3BEIICHHBIX BEIHYUH:
(¢uHaHCcOBOM AP(HEKTUBHOCTH U pecypcodhHEKTUBHOCTH.

WUurterpanbHblii  moka3arenb  (GUHAHCOBOM  A(()EKTUBHOCTH  HAYYHOTO
HCCIICIOBaHMS TOJy4aloT B XOJI€ OIEHKH OrojpkeTa 3arpaT Tpex (uwiau 0Oosee)
BAPUAHTOB WCIIOJIHCHHWSI HAYYHOTO WuccienoBanus. J[ns 3Toro HambOombIImiA

HHTGFpaHBHLIﬁ IMIOKa3aTcjib pCain3alnn TEXHUYECKOM 3alaud IIPUHHUMACTCA 3a 6a3y
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pacdeTa (Kak 3HaMEHATENh), C KOTOPBIM COOTHOCHUTCS (PMHAHCOBBIC 3HAUCHUSI I10 BCEM
BapUAHTaM UCIIOJTHEHUS.
WNuTterpanbHblii  (QUHAHCOBBIA TOKa3aTelb pa3pabOTKU ONPENENseTCs 10

cnenytomei hopmyre:

Imcn.i _ Dpi
UHp ~—
puup Drnax
. TUCILI o o )
Trac: Id)I/IHp — HUHTCTPAJIbHbIN q)HHaHCOBBII/I I1I0KAa3aTcCJib p8,3pa6OTKI/I,
®,,; — CTOMMOCTS i-ro BApUAaHTa MCIIOIHEHHS;
cDmax — MaKCHUMaAJIbHasA CTOUMOCTDb HUCIIOJIHCHU HAay49HO-

HCCIIEIOBATENbCKOTO MPOEKTa (B T.4. aHAJIOTH).

D, 548254.80
Ig =P = =0.90
Dgx 607600

®p; 589150
®max 607600

¢ = =097

ja2 — ®pi_607600 _,
@ ®max 607600

WNHTerpanbHblil oKa3aTelb pecypcodPPeKTUBHOCTA BApHAHTOB UCIIOJHEHUS O0BEKTA
MCCJIEIOBaHMs MOXKHO ONPEENIUTh O cienytomen Gpopmye:
Li=Xa; b
rae: lp,; — WHTErpalbHBIA IOKa3aTenb pPecypcodOPEKTUBHOCTH Juis  i-
rOBapuaHTa UCIIOJHEHUS pa3pabOTKH;
a; — BeCOBOM KO3 PUIIMEHT 1-TO BapruaHTa UCTIOJIHEHUS Pa3padOTKu;
b, bf — OanbHasg OIEHKA 1-TO BapuWaHTa HCIHOJIHEHUS pa3pabOTKH,
YCTaHABIIMBAETCS HKCIEPTHHIM IyTEM IO BEIOpAHHOM IIKaJe OIlCHUBAHMUS;
N — YUCJIO MapaMeTPOB CPABHEHUSI.
Pacyer uHTErpasibHOrO Mnokas3arenass pecypcodpPeKTUBHOCTH NPUBEIEH B

dbopme Tabmuie! (Tabdn. 5.27).
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Tabnuma 5.27 — CpaBHuUTENbHAs OICHKA XapaKTEPUCTUK BAPUAHTOB HCIIOJIHEHUS

IIPOEKTa
N BecoBoit
i Kpurepun Koo Puime b1 b2 b3 | SO A
.11 HT
napamerpa

1 2 3 4 5 6 7 8 9
IToBrIIEHHE

1 MIPOU3BOUTEIBHOCTH TPY/Ia 0,10 500 | 400| 4,00 | 050| 0,40| 0,40
[OJIL30BaTENs

2 Y 100CTBO B IKCILTyaTaluu 0,10 5,00 | 400 2,00 | 0,50| 0,40| 0,20

3 OHEProdKOHOMUYHOCTh 0,10 400 | 400| 4,00 | 0,40| 0,40, 04

4 Hanexsocth 0,26 500 | 3,00 3,00 | 1,30| 0,78 0,78

5 KoHKypeHTOCTIOCOOHOCTH 0,11 500 | 500| 3,00 | 0,55 0,55| 0,33
IPOIyKTa

6 Llena 0,15 400 | 400| 3,00 | 0,60 0,60| 0,45

7 CpoK BBITIOTHEHUS PabOT 0,13 400 | 400| 4,00 | 052| 0,52| 0,52

8 YpoBeHb MIPOHUKHOBEHUS Ha 0,05 500 | 500| 3,00 | 0,25| 0,25| 0,15
PBIHOK

Hroro: 1,00 350 320 28,0 | 462| 39| 3.23
P =462, I =39; I3 =323

WuTerpanbublii moka3areiab 3QGEeKTHBHOCTH pa3pabOTKu (Iql)’ ) ¥ aHajora

UHD

( Iguwp ) ONpENENSAETCS HA  OCHOBAHWM  HHTETPAILHOTO  MOKA3aTelst

pecypcoddHEKTUBHOCTH ¥ HHTETPAIbHOTO (PMHAHCOBOTO MOKa3aTes mo Gpopmyie:

12 4.62
4 B ——— =512
Qunp [P o9

141 39
g =1 =—" =40

Gunp — jal T 97
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ja2 _ I _3.23

dunp — I&? :—1 =3.23

CpaBHEeHHE HWHTETPAIBHOTO TMOKazaTens 3(PQPEKTUBHOCTH TEKYIIEro MpPOeKTa U
aHAJIOTOB  TO3BOJIUT OIpPENEIUTh CPaBHUTEIBHYIO J(PQPEKTUBHOCTh IPOEKTA.

CpaBuuTtenbHas 3¢ (HEeKTUBHOCTh MPOEKTA OMpPEIEseTCs 1Mo popmyie

r
QCP— 1;2’ =103 =1.27

UHp

B 5.12
Dpp= 2=2"% —1 59

cp jal -
P Iy 323

rie: 3¢, — CpaBHUTENbHAS PHEKTHBHOCTD IPOEKTA,

I gm{p — UHTETPaIbHBIN MMOKa3aTeNb pa3padOTKy;

[§unp — MHTETPATBHBIN TEXHUKO-3KOHOMHYECKUH TIOKa3aTeNb aHAIora.

CpaBuurenbHas 3QPeKTUBHOCTD pa3pabOTKH 110 CPABHEHUIO C aHAJIOTAMHU.

CpaBHutenbHass 3(PGEKTUBHOCTh pa3pabOTKM IO CPAaBHEHHIO C aHaJoTamMu
IpejicTaBlIeHa B Tabimie 5.28.

Tabmuma 5.28 — CpaBuutenbHas 3¢(HEeKTUBHOCTh pa3paboTKu

Ne IMoka3zarenu Pa3paboTka AmnaJior 1 Amnajnor 2

n/n

1 WuTerpaibHbIil  (PMHAHCOBBII 1,0 0,97 0,90
MOKa3aresib pa3paboTKu

2 WHTerpasibHBIl  MOKa3aTeib 4,62 3,9 3,23
pecypcodbheKTUBHOCTH
pa3paboTKu

3 WNHTerpanbHblii  MOKa3aTellb 5,12 4,02 3,23
b dexTuBHOCTH

4 CpaBHuTenbHas
3¢ (PEeKTUBHOCT,  BapHAHTOB 1.59 1.27
WCTIOJTHEHHUSI
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BeiBox mo paspeny: CpaBHEHHE 3HAYEHUH HWHTErPAIBHBIX IOKa3aresen
3¢ (HEeKTUBHOCTH TO3BOJWIIO ONPEAENIUTh, UYTO CYLIECTBYIOIIMN BapHAaHT pPEIICHUs
[IOCTABJICHHOW B MaruCTEpCKON JUcCCepTaluy TEXHUYECKOH 3aJaud C IO3ULUHU
(¢buHaHCOBOM U pecypcHOM 3((HEKTUBHOCTH SABISIETCS HanboJee MPUEMIIEMbIM.

[TpoBens ananu3 mnokaszateseld >(PQPEKTUBHOCTH WHBECTULMM, MOIYYUIIH
yrctyro Tekymyro croumocth (NPV) — 1576814,9 py6. Takum oOpasom,
WHBECTHULIMOHHBIN MPOEKT cuuTaercs BbITOAHBIM, NPV sBseTcs MOJI0XHUTEIBHOM.
Cpoxk okynaemocTu nipoekta (PP) cocrasui 1,3 rona. BHyTpeHHss cTaBKa JOXOIHOCTH
(IRR) — 0,85 , 9TO MO3BOJISIET MPU3HATH MHBECTUIIMOHHBIA MPOCKT YKOHOMHUYECKU
OIpaBJaHHBIM, TaK KakK BhIMOJIHEHO HepaBeHCTBO IRR>i. Mnaekc moxomuoctr (Pl) —
3,0; uTo OoJIbLIIE €IMHUIIBL, CIIEIOBATENIbHO, JaHHAS MHBECTULINA ITpuemiieMa. [Ipoekr
ABIsIeTCsl  pecypcod((HEKTUBHBIM, a TaKKe€ HMEET BBICOKMI 3amac (pUHAHCOBOU

IIPpOYHOCTH U KOpOTKI/Iﬁ CPOK OKYIIAaCMOCTH.
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6. COOUUAJIBHASA OTBETCTBEHHOCTD

BBenenue

UToOBl KaXk/10€ MpeanpusTHE ObUIO YCIEIIHBIM, OHO JOJKHO OBITh YBEPEHO B
TOM, YTO OHO CIOCOOCTBYET KaK 3J0POBbIO, TAK U O€30MaCHOCTH CBOMX COTPY/IHUKOB
B X07i¢ UX paboThI[42].

enpto naHHOW pabOTHI SBISETCS M3YYEHHE JAHHBIX JUCTAHI[MOHHOIO
30HIMPOBAHUS U UX UCMOJIb30BAHUE MIPU OLICHKE HAJIMYHMS IMOJI3EMHBIX BOJ| B OacceitHe
peku Case.

®dakTopbl GOPMUPOBAHUS MOJ3EMHBIX BOJI TCHEPUPYIOTCS U AEMOHCTPUPYIOTCS
B (opmaTax KapT, KOTOpble 3areM o00pabaThIBalOTCSI Ha KOMIBIOTEpax C
UCIIOJIb30BaHUEM mporpaMmHoro odecnedenuss [MIC nns nanpHeiero aHaiansa u
palioHUPOBaHUS PAiOHOB C MOTEHIIMAJIOM MOJI3EMHBIX BOJ B BogocOope.

Mecto paboTtbi-BogocOOpHBI Oacceitn p.CaBe, pacroyioKEHHBIM Ha IOTO-
BocTOKe 3uMOaOBe mpumepHo Ha 18-21, 5 rpagyca roxHOM mmpoTe! 1 31-33 rpamyca
BOCTOYHOU fonrotel. BomocOop peku Cae 3anumaet miomanas 48 564 kBaapaTHBIX
KWIOMETPOB, KOTOpas [JEJUTCS Ha NATh aJMUHUCTPATUBHBIX MPOBUHIIMUI
Manukanena, Macsunro, Mumienac, Mamonanenny Mcr m Marabennenn. Kak
YKa3bIBAJIOCh paHee, OlleHKa (aKTOpoB (POPMHUPOBAHUS MOA3ZEMHBIX BOJI BKJIIOYAET
HCIIOJIb30BaHME KOMITBIOTEPOB HAa YPOBHE KaMEpPAIbHBIX HCCIECIOBAHUMN, a TAKKE
Ha3eMHBbIE UCCJIEI0BAHUS U COOP JIaHHBIX, KOTOPBIE MPOBOJSATCS B MOJIEBBIX YCIOBUSIX,
TaKMe KaKk U3MEPEHHE CYIIECTBYIONINX TEOMTOB CKBaXKUH. TakuMm 00pa3om, B pazjee

6Y}]YT OIIMCaHbI KaK ITOJIEBBIC, TAK U KaMepaanHﬁ OTallbI.

6.1 IlpaBoBble H OPraHU3aANMOHHBbIE BONMPOCHI 00ecneyeHus1 0e30MacCHOCTH
OxpaHa TpyJia ¥ TeXHHKa 0€30MMaCHOCTH — 3TO CHCTEMa COXPAaHCHHUS KU3HH U

310pOBbsSI paOOTHUKOB B TpoIiecCe€ TPYAOBOM AESATEILHOCTH, BKJIOUANOIIas B ceOs
MPaBOBBIE, COIIMATBLHO-9KOHOMUYECKHUE, OPTaHU3AIlMOHHO-TEXHUYECKHE, CAaHUTapHO-
TUTUEHUYECKHE, JiedeOHO-TIpouiIaKkTuueckue, peaObWIUTallMOHHbIE W WHBIC

meponpusiTusi[43].
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HopMmanbHas mOpOAOIKUTEIBHOCT, pabodyero BPEMEHHM COTPYIHHKOB HeE
MoxkeT mpeBblmath 40 u B Heaento. OCHOBHBIM DPEKUMOM pabOTHI SIBISETCS
NATUAHEBHAs pabouasi HeJensl ¢ JABYMsl BBIXOAHBIMU JHAMU. [lpu nsaTuaHEBHOMN
paboueil Hemene NOPOAODKUTEIBHOCTh €XKEIHEBHOM paboOThl  ompenensercs
OpaBUJIaMU BHYTPEHHErO TPYAOBOIO pacnopsiiaka Wid TpaduKaMu CMEHHOCTH,
COCTaBJISIEMBIMU C COOJIIOICHUEM YCTAaHOBJIEHHOW IPOJOJDKUTENIBHOCTH paboyero
paboueil HeAenW U YTBEPKAAEMBIMH aIMUHHUCTpPAIMEH 10 COTJIACOBAHHUIO C
po¢cor03HBIM KOMUTETOM.PaboTa ¢ KOMIBIOTEPOM XapaKTEPU3yEeTCsl 3HAUUTEIbHBIM
YMCTBEHHBIM HANpPsOKEHHEM UM HEPBHO-DMOIIMOHAIBHOW HAarpy3Kod —ormepaTopa,
BBICOKOI HANPSKEHHOCTHIO 3pUTEIBHOM pabOThl U AOCTATOYHO OOJBIIONW HArpy3Kou
Ha MBIl PyK IpHu paboTe ¢ KiIaBuaTypoil. B mpouecce paboTel ¢ KOMIIBIOTEPOM
HE00X0AMMO COOJIIOIATh MPABUIILHBIN PEKUM TPYJa U OTIbIXA.

Cormacuo CanlluH 2.2.2.542-96 (CaulluH 2.2.2.542-96 «['uruenuueckue
TpeOOBaHUS K BHUACOAMCIUICHHBIM TEpPMHHAIAM, NEPCOHAIBHBIM JIIEKTPOHHO-
BBIYMCIIUTENIbHBIM MAalllMHAaM W OpraHu3auuu paboTb») [44] nnuTenbHOCTh pabOThI
Ui  WHXKEHepoB He Oosee 6 dacoB. Jlng oOecrniedeHUsT ONTHUMAIBHOM
pabOTOCTIOCOOHOCTH U COXpAaHEHUs 3J0pPOBbs MPO(PECCHOHATBLHBIX MOJIb30BaTeNeH
JOJKHBI yCTaHABIIMBATHCS pErilaMEHTHPOBAaHHbBIE IEPEPHIBI B TCUEHHUE paO0Yero JHs.
[Tocne kaxxaoro yaca paboThl 3a KOMIIBIOTEPOM CJEAyeT JenaTh, nepepbiB Ha 5-10

MUHYT. HeoOXoauMBbl yripaxxHeHus AJ1s r71a3 U AJI BCero Tea.

OpraHu3aiiioHHbIE  MEPONPUSTHS TPU  KOMIIOHOBKE pabodeld  30HBI
uccienoBarenis (TpeOOBaHUS K OpraHu3alud  pabouyux MeCT IOJIhb30BaTeNeH
nepcoHanbHoro kommnbstorepa). Cornacuo CanlluH 2.2.2.542-96 u CaunlluH 1.2.3685-
21 npu opranuzainuu padouero nepconanbHoro komneorepa (IIK) neobxomumo
coOJI0/IeHrE CIISAYIONMINX TTPABIII:

*®  paccTosHHE MEXIy pabOYuMH CTOJNaMH C BHJICOMOHUTOPAMH JIOJKHO
COCTaBIISITh HE MEHEee 2MB HampaBlIeHUH THUILHOW CTOPOHBI MOHHUTOpA, U HE MEHEee
1,2mM Mex 1y G0KOBBIMU TTOBEPXHOCTSIMU MOHUTOPOB. 110

X8 PACCTOSAHUEC OT MOHUTOpPpA A0 I'JIa3 IMOJIb30BATCIA JOJIPKHO ObITh He MeHee 600-

700mM, pu ompeieIeHHOM pa3mepe mpudTa gomyckaercs senmmunaa 500 M.
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/7

cOOKy, TPEUMYTIECTBEHHO CJIEBa

X/

¢ paboyee MECTO JOJKHO pacmojaraThCsi TaK, YTOObl €CTECTBEHHBIN CBET Majall

4 MOHHUTOP, KJIIaBHATypa M KOPIIYC KOMIIBIOTCPA MHOJDKHBI HAXOAUTHCA IIPAMO

Imepea 1mojab30BaTCJICM H HC Tpe60BaTL IIOBOPOTA IOJIOBBI UJIM KOPITyCa TCJia.

X/

¢ okHa B nomemieHusax ¢ [IK ObITb 00OpyAOBaHBI JOJKHBI PETYIUPYEMBIMU

YCTPOUCTBAMHU (}KaJ'II-OSI/I, 3daHAaBCCKHU, BHCITHHUC KO3bIPbKH U T. ,I[.)

B Ta6JII/IH€ 6.1 HmKke IMPUBCACHBI OCHOBHBIC 3JICMCHTEI ITPOU3BOACTBCHHOI'O IIPOLCCCA,

KOTOpbI€ (POPMUPYIOT BpEAHBIE U ONaCHbIE (DAKTOPHI.

Ta6mmma 6.1 — OcHOBHBIE JIEMEHTHI ITPOM3BOICTBEHHOTO IIpoIiecca,

(dhopmupyIollie BpEeIHbIC U ONACHbIE (DAKTOPHI

DakTOopbI Jransl padoT HopmaTuBHbIE JOKYMEHTBI
MoseBoii | KamepaibHblii
1.HenocraTounast I'OCT P 55710-2013. OcgemnieHue pabounx
OCBEILIEHHOCTb - + MecT BHyTpuzmanui [55] ;CII 52.13330.2016
paboueii 30HBI EctectBennoe u HCKYCCTBEHHOE
ocBernieHne[56]
2.IlpeBbiieHne I'OCT 12.1.003-2014 Cucrema craHAapTOB
YPOBHSI IITyMa + + oesonacuoctu tpyaa (CCBT) [57];
I'OCT 12.1.029-80 Cucrema cTaHAapTOB
oe3onacuoctu Tpyaa (CCBT)[58]
3.OTKIIOHEHHE I'OCT 12.1.005-88 Cucrema cTaHAapTOB
noKasaTeJien + + 6esonacuoctu tpyaa (CCBT)[59] ;
MHUKpPOKJIIMATa CII 60.13330.2016 OTroruienne, BEHTHIIALHS U
KoHuIMonupoBanre Bo3ayxa[60]
4.2OneKTpuYEeCKUit I'OCT 12.1.019-2017 Cucrema cTraHmapToB
TOK - + 6e3onacHoctuTpyaa(CCBT)
Onextpobde3omacHocTh [61] ; TOCT 12.1.038-
82 Cucrtema CcTaHmapTOB OE30MACHOCTH Tpya
(CCBT).DnekTpobe3onacHocTb[62]
5.I1peBblnieHNE CanlluH 1.2.3685-21 "I'uruennueckue
YpOBHS HOpPMAaTUBBI U TpeOOBaHUS K OOECIEUEHUIO
AIIEKTPOMAarHUTHBIX + + Oe3omacHocTM W (Uiau) OE3BPEAHOCTH  JUIS
U3ITy4YEHUI yesioBeKa (hakTopoB cpenbl oouTanus"[65]
6.IloxxapoonacHoOCTh I'OCT 12.1.004-91 CCBT. [oxapHuas
+ + oe3onacHocth [63] ; CIT 12.13130.2009

Onpenenenne KaTeropuil TOMEMEHNM, 3JaHUI
Y HapY’>KHBIX YCTAaHOBOK IO B3PBIBOMOKAPHOM
W TI0KapHOM onacHOCTH [64]
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6.2 IlpousBoacTBeHHAsI 0€30MACHOCTD
6.2.1 AHaJu3 ONACHBIX M BpPeIHBIX NPOU3BOACTBEHHBIX (PAKTOPOB U
MEepONpPHUATHS 10 UX YCTPAHEHHIO B N0JIEBBIX YCIOBUAX

M3MeHeHue nokasareaeii MUKpOKJIMMAaTa Ha OTKPBITOM BO3AYXE

[Tpu BBITIOJIHEHNH pabOT HA OTKPHITOM TUTOIIAJKE CIICIIUATUCTHI JTOKHBI OBITH
oOecrieueHbl CIENOACKIONH, IMOAITOMY B TEIUIOE BpeMs ToJa PEKOMEHIYETCS
UCIIOIb30BaTh aHTUAHIEePaIUTHBIM KocTioM, coctosmmii u3 100% xmomka c
BOJIOOTTAIKMBAIOIINM TOKpPBITHEM. J[7I1 TpemoTBpamieHns oOMOpoXeHUsT padodre
JTOJDKHBI OBITH 00€CTICUCHBI CIICITUATM3UPOBAHHOMN OIS0 1T HU3KUX TeMIepaTyp,
KOTOpast TO/HDKHA COOTBETCTBOBATh BCEM TPEOOBAHUSAM, COOTBETCTBOBATH 110 Pa3Mepy
W HE OTPAHWYMBATH JABHKCHUS-CIEIONCKION C TEIUIO3AIMUTHBIMUA CBOWCTBAMH IIO
I'OCT 27574-87 [TOCT 27574-87 JXeHckue KOCTIOMBI /I 3alllUTBI OT MOPO30B
00111eT0 TPOMBIIIJICHHOTO 3arpsi3HEHUS U MEXaHUYECKUX BO3JEUCTBUMN. TexHUYecKue
yeaoBus]| unu 'OCT 27575-87[T’OCT 27575-87.My>KCcKre KOCTIOMBI JIJIsI 3aIITUThI OT
00111eT0 TPOMBIIIJICHHOTO 3arpsA3HEHUS U MEXaHUYSCKUX BO3MECHCTBUN. TexHuuecKue
XapaKTEepUCTHKU. Tarke mpoduIakTHKa TeperpeBa ©  MEePEOXJIKICHUS
OCYIIECTBIISAETCS IIyTEM OPTaHU3AIMH PAIMOHAIBLHOTO PEXKUMa TPY/1a U OTIbIXA ITyTEM

COKpaleHus pabo4yero BpeMeHH JJisl BBEJICHHS TIEPEPHIBOB HA OT/IBIX.

M3MeHeHne moka3areaeil MUKPOKJINMAaTa B IOMENIEHUHN

Ocoboe BIMsSHHE Ha MUKPOKJIUMAT OKa3bIBAIOT UCTOYHUKU B COOTBETCTBHUHU C
CanlluH 2.2.4.548-96 [CanlluH 2.2.4.548-96. ['mruenuueckue TpeOOBaHUS K
MUKPOKJIMMATy  IPOM3BOJACTBEHHBIX IIOMEIICHUI| TeMmIeparypa BO3IyXa H
MMOBEPXHOCTH, OTHOCHTENIbHAS BJIAXHOCTb, CKOPOCTh JIBIDKCHHS BO3JIyXa W
WHTEHCUBHOCTh TEIIOBOr0 00iydeHus[46]. BosmelcTBHEe BBICOKHMX TeMmIeparyp H
TEIIJIOBOTO M3TyYEHHUS Ha YEJIOBEKA MOXKET BBI3BATh MIEPETPEB.

OxyaxaeHue MW TEPeoXJaKIeHHEe Ha paboTe MPOUCXOIAT B PE3yNbTaTe
BO3JICHUCTBHSI HU3KUX M BBICOKMX TEMIIEpaTyp HAa OPTaHU3M. HU3KHE TEMIIePaTyphI

BO3ayXad, HMHOrga B COYCTAHHH C BBICOKOM BJIQXKHOCTBIO. MecTHOE U o61uee
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OXJIaKJCHHE OpraHu3Ma SBIIETCS MPUUYMHOMN psga 3aboneBanuil. [lepeoxnaxnenue
OpraHM3Ma NPUBOAUT K MPOCTYIHBIM 3a00J€BaHUSIM — CTEHOKapAWU, OCTPBIM
pecnupaTopHbIM 3a00JIeBaHUSIM, MTHEBMOHHUHU.B TO ke BpeMsi cHUXaeTcs U oOluias
MMMYHOJIOTHYECKasi pe3UCTEHTHOCTh OpraHu3Ma.

B uensx noBbimenus 3pQpekTuBHOCTH pabOTHI MEpcoHaa, padOTaIoMIero B
O(UCHBIX YCIIOBUSAX, YCTAHABIMUBAIOTCS HOPMbI TPOU3BOJACTBEHHOTO MUKPOKIMMATA.
OnrtumanbHbIE MOKa3aTelld MPUMEHHMBI KO Bcel pabouell cpejie. 30Ha, C y4eTOM
M30bITKA TEIJIa, CIOXKHOCTH BBITIOJHSAEMbBIX pabOT U CE30HA roja, a JI0MyCTUMbIE, B
CBOIO OYepeb, YCTAHABIMBAIOTCS OTACNBHO ISl TMOCTOSHHBIX W HEMOCTOSHHBIX
pabounx MeCT B TeX CIydasiX, KOrJa HEBO3MOKHO 00€CIEYUTh ONTUMATbHBIE HOPMBI
[0 TEXHOJIOTMYECKUM MJIM SKOHOMUYECKUM NpruyrHaM. ONTUMAaIbHbIE U A0y CTUMBbIE
HOPMBI MUKPOKJIMMATA JUIsl pad0T pa3IMyYHbIX Kateropui TspkecTH ykazansl B 'OCT
12.1.005-88 [45]. O61mue caHuTapHO-TUTHEHUYECKHE TPEOOBaHUS K BO3AYyXy padoueit
30HbI|, CanlluH 2.2.4.548-96[CanlluH 2.2.4.548-96. I'urnennyeckue TpeOOBaHUS K
MUKpPOKJIMMATY TPOU3BOJCTBEHHBIX MoMemeHnid. Hama pabGora B momemieHUH
OTHOCHUTCS K Kareropuu Ib-pabota ¢ BbicoKo# sHeproemkocthio 121-150 kkai / yac,
BBITIOJHSAEMBIX CHJIS, CTOS WJIM TIPU XOIhO€ M COMPOBOXKIAIOIINXCSI HEKOTOPHIMH
(U3UYECKUMU HArpy3KaMHu.

OnTumanbHble  MapamMeTpbl ~ MHUKpPOKJIMMara B IPOU3BOJCTBEHHBIX
MOMEIIEHUSAX OO0ECIeUnBAIOTCA CHUCTEMaMU KOHAWIMOHUPOBAHUS BO3Oyxa, a
JOMyCTUMbIE TapaMeTpbl - OOBIYHBIMH CHUCTEMAMHM BEHTWISIMM M OTOIJICHHUS.
Otomnenne, BEHTWIANUS W KOHAWIMOHMPOBAHME  BO3AyXa  IMOMEIICHUN
npoektupyercs B cooTBerctBuM ¢ TpeboBanusimu CII  60.13330.2012 [CII
60.13330.2016] OToruieHre, BEHTHISIMS U KOHAUIIMOHUPOBAHUE BO3/1yXa. B TeueHue
CMEHBI TIpH 00eCTIeYeHNH ONTUMAFHBIX 3HAYCHU MUKPOKJIMMAaTa Ha paboueM MecTe
napamMeTpbl HE JIOJDKHBI BBIXOAWTH 3a MpENeibl yKa3aHHBIX B Tabmuie 6.2 Huke

3HAYCHUMN.
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Tabnuma 6.2 - OnTuManbHble HOPMBI MUKPOKJIMMATa B paboueii 30He

Ceszon ecooa | Kameeopus | Temnepamypa, | Omuocumenvhas | Ckopocmuv 08udceHus
pabom °C enadxcHocmo, % | 6030yxa, m/cex

X 0JIOHBII 16 21 -23 60-40 0,2

Teruterit 16 22 - 24 60-40 0,3

Jlig moanep>kaHus ONTUMAJIbHBIX 3HAYEHUH MUKPOKIMMATa HCIOIb3YeTCs
CHUCTeMa OTOIUICHHUS M KOHJUIIMOHMPOBAHMS BO31yXa, JIJISl MOBBIIICHUS BIAKHOCTU
BO3yXa B I[IOMEILIEHUU CJEAYeT MPUMEHATh YBIAKHUTEIM BO3AyXa C
TACTUUIMPOBAHHOW WJIM KUMSTYEHOW MUTHEBOM BOJIOM.

IIpeBbllieHne YPOBHS HAPY:KHOI'O LIYMa HA OTKPBITOM BO3/yXe .

Haubonee BaxHON MpUUMHON 00pa3oBaHUs LIyMa SBISETCS TPAHCHOPT, MOCKOJIbKY
pabodee MeCTO HaXOJUTCS PSAJOM C OCHOBHBIMH JOPOTAMH, a TaKXK€ Pa3TMYHBIMU
MexaHu3Mamu. J[nurenpHoe Bo31eHCTBUE IITyMa HEraTUBHO CKa3bIBAETCS HAa HEPBHOU
CHCTEME, BO3HHKAIOT CMa3Mbl COCYAOB, BO3HHKAET YTOMJSIEMOCTb, YTO CHHXKAET
MPOU3BOAUTENBHOCTh TpyAa. B coorBerctBum ¢ [I'OCT 12.1.003-83 (1999) CCHT.
Hlym. Obwue mpebosanus 6Oe3zonacHocmu] HOpPMAa HA OTKPBHITHIX ILIOMIAIKAX
coctasisieT 80 1bA [47]. B xauecTBe 3alIMTHI UCMIONB3YIOTCA PA3JIMYHbIE HAYITHUKH.
[Tpr HEOOXOIMMOCTH COKpAILIAETCs MPOAOIKUTENBHOCTh pad0Yero BpEMEHHU.
IIpeBbllIeHHe YPOBHS LIyMa B IOMeLEHUHU.

OCHOBHOM NCTOYHUK HCTOYHUKOM IITyMa B 3JTAaHUSX PA3IMYHOTO Ha3HAUCHUS SABIISCTCS
TEXHOJOTMYECKOe U MH)KEHEpPHOE 000pYyI0BaHHE(KOMIIBIOTEPHl M KOHIAUIIMOHEPHI).
[IyMm , BO3HUKAWOIIMA Tpu paboTe NPOU3BOJACTBEHHOTO OOOPYJOBaHUS U
MPEBBINIAONINN HOPMATUBHBIC 3HAYCHHUS, BIIUSACT HA IEHTPAIbHYIO U BETETAaTUBHYIO
HEPBHYIO CHCTEMYy 4elloBeKa, opranbl ciyxa. lllym yxyamaer ycinoBusi Tpyna,
OKa3bIBaCT BpPEAHOE BO3JCHCTBHE Ha OPraHM3M YeIOBEKa-3aTPYAHSECT MOHMMAaHUE
pedd, BBI3BIBACT HEOOpaTMMble M3MEHEHHs] B oOpraHax cjiayxa , IOBBIIIAET
yTOMJISIEMOCTb. B 9TOM ciiydae 1mIyM MOXET CO3/aBaTbCsi pabOoOTaronM
obopynoBaHueM (BO3AYIIHBIMU YCTaHOBKaMH (BO3IYyXOJyBKOI), MpeoOpazoBaTeiu
HanpspkeHusi). IlpedgenbHO JOMycTHMBblE 3HAYEHUS, XapaKTEPU3YIOUIME IIyM,

perynupytorcs B CanlluH 2.2.4/2.1.8.562-96.
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3ammTa OT NIyMa JOJDKHA JOCTUTAThCSA IyTeM pa3pabOTKA [IyMO3AIIUTHOTO
000OpyIOBaHUS, WCIOJB30BAHUS CPEACTB M METOJOB KOJUIGKTUBHOW 3alllUTHI H
UHAVMBUYAIbHON 3alllUThI, a TaKXKE CTPOMUTENIbHBIX M aKyCTHUYECKHMX METOOB
OcHOBHBIE MEPHI TI0 CHIDKCHHIO IITyMa: 3alliuTa OT IIyMa OapbepaMu, UCIIOIh30BAHUE
CPElICTB MHJIMBUIYaIbHOM 3aIMTHI OT IIyMa, TAKUX KaK yIIHbIC
BKJIAJIBIIIN, HAYITHUKU U TIEMO(OHBI.

HenocraTouHnasi ocBelieHHOCTh pado4eid 30HbI

OcgelleHue  pabouMx  MeCT BHYTPU  TOMEIIEHUS  XapaKTepU3yeTcs
OCBEIICHHOCTBIO M SIPKOCThIO. Pabouee MecTo mpu KamepaiabHbIX paboTax, Kak
MPaBWJIO JOJKHO OBITH OOOPYIOBAaHO COBMECTHBIM OcCBelleHHeM. VICKycCcTBEHHOE
OCBEIICHUE O0ECIEYMBACTCS IJICKTPUUECKUMHU HUCTOYHUKAMH CBETa U MPUMEHSETCS
U1 pabOThl B TEMHOE BpEMs CYTOK, a JIHEM MPHU HEIOCTATOYHOM €CTECTBEHHOM
ocBellleHUH. VICTOUHMKaMu CBeTa MpPU HMCKYCCTBEHHOM OCBEIICHHUH SIBIISIIOTCS
ra3opaspsiHble JaMIlbl HU3KOTO W BBICOKOTO JIABJICHUS W JIaMIIbl HaKaJWBaHUSI.
HopMmupoBaHue OCBEIIEHHOCTH MPOU3BOJUTCS B COOTBETCTBUM C MEXOTPACICBHIMU
Hopmamu u npaBwiamu  CI152.13330.2016 EcTecTBeHHOE M HCKYCCTBEHHOE
ocaerenue.[48]

AxrtyanusupoBannas pemakuus CHwull 23-05-95*] - TpeboBanus K
OCBEIICHHOCTH B TOMENICHHSX, TJI€ YCTAHOBJIEHBI KOMIIBIOTEPHOE OO0OpYIOBaHHE,
CIEAYIOIIUE: TPU BBIMOJHEHUU 3PUTEIBHBIX PaOOT BBICOKOW TOYHOCTH OOIIast
OCBCIIIEHHOCTh JIOJbKHA cocTaBiaTh 30071k, a koMOuHHMpoBaHHas - 7501K;
aHAJIOTMYHbIE TPEOOBAHMS MIPU BBIMOJIHEHUH padoT cpenHel Tounoctu - 200 u 3000k
COOTBETCTBEHHO PexoMeHyeMasi OCBEIIEHHOCTh JJIsi paOOThl C DKPAHOM JUCILICS
cocraBimsier 200 5k, a mpu paboTe C SKpaHOM B COYETAHWU C paboOTON Han
nokymentamu - 400 nx [CanlluH 1.2.3685-21 "lI'uruenmueckue HOPMATHUBBI U
TpeboBaHus K oOecredeHuto Oe3omacHOCTH W (Win) OE3BPEIHOCTH MJIs YeliOBeKa
(hakTOpOB cpeibl OOUTAHUS |

B nomerennn uCnonb3yrOTCs JIFIOMUHECIICHTHBIE JIaMITbl OOIIEr0 OCBEIICHUS,
Ha CTOJIaX UCMOJIb3YIOTCS JIAMIIbI - CBETOBbIE MHIAUKATOPHIB HOpME. J1Jisl moAaep:KaHus
HOPMATHUBHBIX 3HAYEHUH OCBEIICHHOCTH B MOMEIIEHUSIX HEOOXOAUMO HE pexke ABYX

pa3 B 104 THIATCJIBbHO OYHINATL OKHA, OKOHHBLIC IIPOCMbI U CBCTHJIbBHUKH, d TAKKC
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IMPpOBOANTH CBOCBPCMCHHYIO 3aMCHY MEPEropeBIInNX JJaMII Ha JIaMIIbI

PECKOMCHAOBAHHBIX HpOI/IBBOI[I/ITeJ'Ief/'I

IIpeBbilieHHE YPOBHSA 3JIEKTPOMATHUTHBIX U3J1yYeHH HA OTKPBLITOM BO31yXe
MuHUMabHBIE YPOBHU 3JEKTPOMATHUTHOTO W3IIy4YEHHs] HE OYEHb OINACHBIU
JOM MOTYT paboTaTh B TMOJEBBIX YCJIOBHSX MPU Takux oOcrosrenscTBax.llpu
M30BITKE BO3/ICHCTBHE AJICKTPOMArHUTHOTO U3JTyYCHHsSI HA OPTaHU3M Y€JI0BEKa MOXKET
OPUBECTH K HAPYILIECHUIO paOOThl HEPBHOW M CEPICYHO-COCYIUCTOM CHUCTEM, K
M3MEHEHHUIO cocTaBa KpoBU. CTEMEeHb BO3JCUCTBHUS 3aBHCHT OT JHMAma3oHa 4acToT,
WHTEHCHUBHOCTH, TIPOJOJDKUTEIHPHOCTH W3IIydeHUs. [IpenensHo 1omycTuMbIe YpOBHU
anekTpuueckux noneil pernamentupyrorcs CanlluH 2.2.4.3359-16 [CanlluH
2.2.4.3359.CaHuTapHO-3MHIEMHOJIOTHYECKHE TPpeOOBaHUS K (PU3UUECKUM (PaKToOpam
Ha paboumx wmectax] m ['OCT 12.1.006-84 [T'OCT 12.1.006-84 CCBT [50].
DnekTpoMarH.nojisi paguovactor. O6mume TpeboBaHusi Oe3omacHOCcTH]. B kauectBe
CPEICTB MHANBUAYATHLHON 3alIUTHI OT 3JCKTPOMATHUTHBIX TOJIEH MPOMBIIIICHHON
YacTOThI CIIYXKaT CIElUaIbHbIe 3alUTHBIE KOMIUIEKTHI — JKpaHupyromue. K
CpeIcTBaM KOJUICKTUBHOW 3alllUTHl MOXXHO OTHECTH CTallMOHApHBIC SKpaHbl W
CHEMHBIC DKPAHBI.
IIpeBbillIeHHE YPOBHSA 3JIEKTPOMATHUTHBIX U3JIyYeHUH B OMeEIIeHU U
KomnprloTepsl XOpoliu W TMOJE3HBI,KOTAa A0 JOXOAUT 10 OOpabOTKU U
XpaHEHMs] JaHHBIX, OJHAKO OHU MPEACTABISAIOT OOJBIIYI0 Yrpo3y U HCTOYHHUK
AIIEKTPOMATrHUTHOTO W HWOHHW3HPYIOMIETO W3IyYeHHs, KOrja JIOAWM padoTaroT B
noMenieHusIX. HanbompIyo onacHOCTh JJIS 3/I0POBbS TTOJIB30BATEINS TIPEACTABIISCT
AIIEKTPOMATHUTHOE HM3TyUYECHHE MOHHUTOpPA, YTO SIBJISICTCS TPUYUHON TOSBICHUS B
MPOCTPAHCTBE TIEpeN AWCIUIEEM JJICKTPOCTATHUYECKOTO, a BOKPYr JUCIUICS —
AIIEKTPOMATHUTHOTO TOJIS, CIIEKTPAIbHBIE COCTABIIAIONIME KOTOPOTO COCPEIOTOUYCHBI
B aumanazoHe dyactor S5 Iu— 400 «xlI'n. IlpenenbHO [OMyCTUMBIE YPOBHHU
MOHU3HPYIOIIETO OOJNIydeHHS B amama3oHe paamodactor onpeaensiorcs ['OCT
12.1.006-84 [T'OCT 12.1.006-84 CCBT. DnekTpoMarHWTHBIE TOJSI PAAMOYACTOT.
OO6mue  TpeboBanus  Oe3omacHOCTH|,  O€30MacHbIE  YPOBHU  HU3IYUYCHUM

pernamentupyrorcs CanlluH1.2.3685-21 [CanlluH1.2.3685-21 "T'uruenudeckue
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HOPMATHBBI M TpeOOBaHUS K 0OecTeueHn0 6€30macHOCTH U (WTK) OE3BPETHOCTH TSI

qenoBeka (hakTopoB cpeibl oouTanus)|[65]

Tabmuma 6.3  -JlomycTuMble  3HaueHUsT  MApaMeTPOB  HEMOHM3UPYIOIINX

QJICKTPOMArHUTHBIX I/ISJIy‘IeHHﬁ

HaunMeHoBaHue napameTpoB YpoBHU  3EKTpO-

MAardyiTHBIX ITOJIEH

HarmpsokeHHOCTH B Iuana3oHe yactoT 5 ' - 2 k[ m 25 B/m
BJIEKTPUUECKOTO T10JISt B quamna3oHe 4yactoT 2 KI'1-400 kI 11 2,5 B/m
II510THOCTE MArHUTHOT'O B qMana3oHe yacTotT 5 ['1-2 kI’ 250 HTn
IIOTOKa B quara3zone yactot 2 kI'u-400 kl'1g 25 uTn
DIIEKTPOCTATUYECKU I 500 B
MMOTEHIIMAJ SKpaHa

BUJCOMOHUTOPA

B Ttabnume Beiie TpUBEACHBI JOMYCTUMbIE 3HAYEHUS MapaMeTpOB
HEUOHU3UPYIOUIET0 AJIEKTPOMArHuTHOro usnydeHus [51]. OCHOBHbIMH MeTOAaMU
3aIUTHl OT 3JEKTPOMATHUTHBIX HU3IYUYECHUM SBIAIOTCA PALMOHAIBHOE PAa3MEILCHHE
M3JIy4alolX 00bEKTOB, OTPAHMYCHUE MECTa U BPEMEHHU HAXO0XKJICHUS paboTaroluX B
AJIEKTPOMArHUTHOM TI0JIE, 3alllUTa PACCTOSTHUEM, T.€. yJajeHue paboyero mMecra oT
HWCTOYHUKA U3JIyYECHUM.

DJIeKTPUYECKUI TOK

JucrtanuronHoe 3oHaupoBaHue u onepaiuu ¢ [MC ocHOBaHbl Ha
KOMIIBIOTEPAX,II0ATOMY OOJIbIIIasi 4acTh Pa0OThI BBHITIOIHSIACH C MOMOIIBI MOETO
MOPTATUBHOT'O MEPCOHAIBHOTO KOMITBIOTEPA, @ MHOT/Ia U IPYTUX KOMITBIOTEPOB.
[TooToMmy  HeoOXoguMO  OOECMEeYUTh  AJIEKTPOOE30MacHOCTh -  CHCTeMa
OpraHU3allMOHHBIX U TEXHUYECKUX MEPONPUATUH M CPEeNCTB, 00ECTICUMBAIOIINX
3alUTy JIIOJIEM OT BPEIHOrO0 MU OIMACHOrO BO3JEHCTBUSL JJIEKTPUUYECKOTO TOKa,
ANEKTPUYECKON MyTrH, 3JIEKTPOMArHUTHOTO TOJISI M CTAaTUYECKOrO SJIEKTPUYECTBa
[TOCT 12.1.030-81 CCBT. DOnektpoOe30nacHOCTh.3alUTHOE  3a3eMJICHUE,

3aHyJjeHue |.OnacHOCTh MOPaKEHUSI JIFOIEH 3IEKTPUUECKUM TOKOM TOSIBIISIETCS ITPU
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HECOOII0ICHUH Mep 0€30IaCHOCTH, a TAKXKE MPU OTKa3€ MM HEUCIPABHOCTH
AIIEKTpUYECKOro o0opynoBaHus[52].B maHHOM ciydae CylIecTBYeT OINacHOCTb
ANEKTPUUECKOTO TMOpPaKEHUs] B CIEAYIONIMX CIydasx: IpH HENOCPEeICTBEHHOM
CONPUKOCHOBEHUHM CTOKOBEAYIIMMHU dYacTsiMu BO BpeMs pemonta IIK; npu
CONPUKOCHOBEHHH C TOKOBEAYIIMMHU YACTSAMH, OKA3ABIIMMUCA O] HAMPSIKEHUEM;
OpU COMPUKOCHOBEHHHM C IIOJIOM, CTEHaMH, OKa3aBUIMMUCS TMOJ] HAMPSKEHUEM.
HNMeeTrcs onacHOCTh KOPOTKOIO 3aMbIKaHUSI.

bezonacHocTh mpu pabdote ¢ anektpoycraHoBkamu peryiupyercs ['OCT 12.1.019-
2017 [I'OCT 12.1.019-2017 CCBT. D2nexTpo0e30nacHOCTh.DIEKTPOOE30MaCHOCTb.
3amutHoe 3a3emienue, oonynenue] u 'OCT 12.1.038-82 [TOCT 12.1.038-82 CCBT.
OnexTpobe3omacHoCThb. [IpenensHo qomycTUMbIe YPOBHU KacaTeIbHBIX HAMPSIKEHUN
U TOKOB. JlOMyCTUMBIM TOKOM CYHUTAETCSl TOK, HPU KOTOPOM YEJIOBEK MOMKET
OCBOOOJMUTHCS OT DJCKTPUYECKOM lienu. Ero BenmnymHa 3aBUCUT OT CKOPOCTH TOKa,
MIPOXOJIAIIETO Yepe3 TeJO YesioBeKka: B TeueHue 6omnee 10 cekyHa — 2 MA, B TeUCHUE
10 cexynn wim MeHee-6 MA[53]

[lepen magasioM paboT HEOOXOAMMO MPOBEPUTH HMCHPABHOCTH 3a3EMIICHHUS,
BKJIIOUWTh BBIKJIFOYATEIh M BKJIIOUUTH JJIEKTPUUECKOE MMHUTAHUE KOMIIbIOTEpa,Ha
KOTOpPOM ITUTAHUpYETCS  BbIMOJHEHHWEe pabor. OOopymoBaHuE JOHKHO OBITH
M30JIMPOBAHO  NPOBOASIIMMHU  4YacTsAMU.  [IpuMeHeHue  3alllUTHBIX  MEp
pernamentupyercs IlpaBunamm ycTtpoiicTBa 3nekTpoyctaHoBok [I[IYD " IlpaBuna
YCTPOMCTBA AIEKTPOYCTAaHOBOK», u3anue 6. - M.: Munsnepro P®, 2000] u npaBuia
OXpaHbl TpyJa TMpU  OKCIUIyaTallMd  DJIEKTPOYCTAHOBOK.OTH  JOKYMEHTHI
YCTAaHABIMBAIOT TpeOOBaHMS K TMEpPCOHANy, BBINOJHSIOLEMY pabOThl B
AIEKTPOYCTAHOBKAX, OTMPEEISIOT TIOPSAIOK U YCIOBHS MPOU3BOACTBA PadOT, a TAKKE
paccMaTpUBAIOT OPraHU3ALMOHHBIE M TEXHUYECKME MeEpbl MO0 00ECleueHHUro
6e3omacHocTH paboT.

ITo:xkapoonacHoCTh

[ToxxapoonacHOCTh,SBJISIETCSl  HauOoJee OMacHOW W pa3pyLIUTEIbHOU
OMacHOCThI0. VICTOYHMKAaMHM BO3TOpaHUSI MOTYT OBITh JJICKTPUUECKHE CXEMBI OT
I[I15BM, npubopsl, nmpuMeHseMbIe JIsi TEXHUYECKOro OOCIyKUBaHMS, yCTPOWUCTBA

QJICKTPOIIMTAHUS, KOHAWIIMOHUPOBAHUA BO3AYyXd, TI'AC B PE3YJbTATC PaA3JINYHBIX
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HapyUIeHU 00pa3yloTCs Meperperbie 3JIEMEHTHI, AJIEKTPUUECKUE HCKPBl U AYTH,
CHOCOOHBIE BBI3BaTh BO3TOpaHUE TOPIOYMX MarepuanoB. (s oTBoga M30BITOYHOMN
terwiotel B IIK CymiecTByrOT cHCTEMBI BEHTWIALMM W KOHJIWIMOHUPOBAHUS
Bo3nyxa.lloxkapHas Oe30macHOCTh B moMenieHuu periaamentupyercsa CII
112.13330.2011[CII 112.13330.2011. [ToxxapHas 0€e301acHOCTh 3JIaHUA
ucoopyxxkenuit. CHull 21-01-97*] u TOCT 12.1.004-91[T'OCT 12.1.004-91 CCBT.
[Toxxapuaas 0Ge3omacHocTh. OOmwme TpeboBanwms|.[lomemenne myis paboOTHl  TIO
MOKapHOM U B3PBIBHOM OIACHOCTH OTHOCATCA K Kareropun [ (ymepeHHas
noskapoonacHocts) cornacHo CIT 12.13130.2009 [54].

[ToxxapHast 0€301acHOCTh 00ECIIEYNBAETCA CUCTEMOM TPEIOTBPAIICHHS
no’kapa 1 CUCTEMOM MOKapHOM 3aluThl. B moMenieHusx o0sa3aTenbHO JOJIKEH
ObITh «IMan 3BaKyaluu JI0AeH Mpu NoKape», pEeriiaMeHTUPYIOIUN AeCTBUS
IIEPCOHAJIA B CIIy4ae BOZHUKHOBEHUS Ooyara BO3rOpaHUs U yKa3bIBAIOIIMM MecTa
pPacnoJIOKEeHUs TIOKapHOU TeXHUKH. OCHOBHBIE CPENICTBA MOKAPOTYIICHUS
ANEKTPOYCTAHOBOK TOJT HAIIPSHKEHUEM SIBJISFOTCS XJIaJ0HBI, IIOPOLIKH, TUOKCUT
yriepoaa. [loxapHbii 1aTuuK, pacloIOKEHHBIN B IOMEIEHUH, pEarupyeT Ha

MOSIBJICHUE JbIMa (JIbIMOBOM M3BEIATEIb).

6.3 DKxogornueckasi 6e30MacHOCTh
Pabora BkJIfOYaeTr B ceOs HECKOJBKO ITOJEBBIX OIIEHOK, M OOJbIIas 4YacTh

paboThl OCHOBaHA HAa KOMIBIOTEPE U MPOBOAUTCS B 3IaHUU, TOITOMY Mbl YBEPEHBI,
qTO0 paboTa SBISAETCA SKOJOTHYSCKH 4dHCTOM. Her HMKakoW omacHOCTH IS

OKPY’KaroUIEH CPEIbI.

6.4 be30nacHOCTH B Ype3BbIYAHMHBIX CHTYaMSAX
UpesBbluaiiHas cuTyalus - 3T0 00CTaHOBKA Ha OIPEACIICHHON TepPUTOPHUH,

CJIOKUBINIASICS B pE3yJIbTaTe aBapHH, OMACHOTO MIPUPOTHOTO SIBICHHS, KATaCTPO(HI,
CTUXUWHOTO WJIK UHOTO O€JICTBUS, KOTOPhIC MOTYT MOBJICYh WJIM MOBJICKIIU 32 COOOH
YEJIOBEUECKHE JKEPTBBI, YIIIEpO 3/I0POBBIO JIFOACH WM OKPYIKAIOIIECH cpeie,
3HAYUTEIbHBIC MaTepUaAIbHbIC TOTEPU U HAPYIIICHUE YCIOBUN KU3HEACATEIHHOCTU
mojei. IlpuHrMass BO BHUMaHUE MECTO palOThl, BO3MOXKHBIE UpE3BbIYANHBIC

CUTyallM MOT'YyT BKIIIOYAaThb 3CMIJICTPACCHMA, BCIIBIIOKHK I1O0KAPOB U aBTOMOOMJILHBIE
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aBapvM BO BpEMs IMOJEBBIX OIIEHOK, HO HanOOJee OMacHbIM M BEPOSTHBIM CIydaeM
ABIISIETCS TIOXKAp.
Hooswcap

HanOoiiee BeposiTHOM Ype3BbIYANHON CUTYyAIMEN TpU pabOTe ¢ NEPCOHAIb HBIM
KOMITBIOTEPOM SIBIIIETCA MOXkap Ha paboueM mecte .JcTouHrKkaMu BO3ropaHus MOTYT
ObITh 2yiekTpuueckre cxembl oT [I9BM wiu npuOopsl, NpUMEHsSEMble s
TEXHUUYECKOTO OOCITyXHBaHHs, YCTPOMCTBA SJICKTPONUTAHMS, TA€ B peE3yJbTaTe
Pa3IMYHBIX HAPYIICHUI 00pa3yloTCs MEPErpeThie SIEMEHTHI, ATEKTPUUECKUE UCKPHI U
IYTH, CIIOCOOHBIC BBI3BATh BO3TOPaHHUE TOPIOYNX MATEPUIIOB.
Ilo:xxapuass  0e30macHOCTb  MPEIACTABISIET  COOOM  €IMHBIM  KOMILIEKC
OpraHU3aIMOHHBIX, TEXHUYECKHUX, PEKUMHBIX U IKCILTyaTaI[AOHHBIX MEPOTIPUITHIM IO
peIynpexICHUI0 TI0KapOB U B3pHIBOB. Bce moMeneHus JOMKHbBI ObITh 00eCcTIeYeHHBI
MEPBUYHBIMHU CPEICTBAMH MOKAPOTyIIeHUs (0arpbl, Belpa, OTHETYIIUTENH, CYXOu
necok). Ilogpe3apl W MOAXOMBI K BOJAOMCTOYHUKAM, MECTaM PACIIONOKCHHS
MPOTUBOMOXKAPHOTO MHBEHTApsI M 000PYIOBaHUS BCETIAa TOJKHBI OBITH CBOOOIHEI, B
HOYHOE BpeMs OCBEILAThLCS, a 3MMON ounIaThes OT cHera. [loMenienue nadboparopuu
U KaMepallbHOE IOMEIICHNE MO TMOKapHOW W B3PBIBHOM OMACHOCTH OTHOCATCS K
Kareropun B — nmoxapoonacHocCTb.
B cootBercTBuu ¢ 11.109 I1I15-01-03 xaxxap1ii rpaskjaHuH IPU OOHAPYKEHUHU TTOXkKapa
WJIM TIPU3HAKOB TOPEHMUS (3aApIMIICHUE, 3allaX Tapy,ITOBBIIICHHE TEMIICPATyPHI U T.I1.)
JOJIKEH:

e HeszamemmrensHo co0OmMUTH 006 3TOM 10 Topoackomy Tenedony 01, mpu
9TOM HEO0OXOJUMO Ha3BaTh aJpec 00bEKTa, MECTO BOSHUKHOBEHUS TI0OXKapa, a TAKKE
COOOIINTH CBOIO (paMUIIHIO;

o [IpuHATH MO BO3MOKHOCTH MEPHI 110 IBAKYAIIUH JIOJEH, TYIIICHUIO TToXKapa
(BOCTIONIB30BAThCS OTHETYIIUTEIEM) U COXPAaHHOCTH MaTEePHAIBLHBIX IICHHOCTEH;

e B ciyyae HeydacTHs B IOKapOTYIICHUHU IBaKyHUPOBATHCS 3a TIPEIEITbI

OITACHOM.
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3akioueHue

B xonme BwmonHeHust pasnmena «CoruanbHas OTBETCTBEHHOCTHY ObUTH
PacCMOTPEHBI ITPABOBBIE BOIIPOCHI 00ecredeHus: 0€30M1acHOCTH, 0003HAUEHbI BPEIHbIC
1 omacHple (aKTOPhI BO3NEHUCTBHS Ha PabOTAIOMIETO0 B TOJIEBBIX M KaMepabHBIX
ycnoBusix u ap.I1o pe3ynbraram paGoThl ObLTH MPEATIOKEHBI METO/IbI IO YCTPAHEHUIO
KaXJOTO W3 BPEAHBIX WM ONacHbIX ¢akrtopoB. Kpome Toro ObuiM 0003HAYECHBI
JNEUCTBHUS B Cllyda€ BO3HUKHOBECHMS.B XOJe pacCMOTpPEHHsS 3SKOJIOTHYECKOU
0e301acHOCTH, He ObUIO BBISIBJICHO HETATUBHOT'O BO3/ICHCTBUS HA OKPYKAIOILTLYIO CPEAY

7 Ha 00OBEKT UCCIIEeIOBaHUS.
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1. Physical and geographical characteristics of Save river catchment area
1.1 Study area location

Save catchment, the area under study is located in south-eastern Zimbabwe
from 17.5° C to 22.5° C and from 30° E to 33° E. The Save river catchment area
covers an area of 48,564 square kilometers, which is divided into five administrative
provinces: Manicaland, Masvingo, Midlands, Mashonaland East and Matabeleland.

Save river is about 740 kilometers long [13]
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Figure 1. Geographical location of Save catchment area [1]

The eastern part of the catchment area rises to about 2,000 meters above sea
level, while the lowveld, is 500 meters above sea level. The mountainous region
receives rainfall up to 2000 mm / year [21]. This falls to an average of 400-600 mm

per year in the lowveld, which also experiences high precipitation variability.
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The catchment is divided into 8 catchments according to the main river systems,
namely Macheke, Budzi, Deure, Lower Save-east, Lower Save-west, Odzi, Pungwe
and Upper Save. There are 26 hydrological subzones with an area of 100 to 4719 km?

(Figure 2) below.
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Figure 2. Save river basin sub-catchments

115



1.2 Population, land use and socio-economic activities

According to the 2012 census, Manicaland province, which is the dominant
province in the catchment area, has a population of 1,752,698, of which only 296,559
are urban areas and the remaining 1,456,139 are rural areas. As shown in figure 1
below, the catchment consists of 39% communal areas, 35% large-scale commercial
farming areas, 13% small-scale commercial farming areas, 1.5% resettlement schemes,

1.5% State land, 3.5% parks and wildlife areas, and 6.5% forest reserves.

Land use types in Save catchment
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Figure 3. Land use sectors in the Save catchment area.

The major economic activity in the catchment is agriculture. In the Eastern
Highlands or Natural region 1, which is characterized by very high rainfall, there are
large plantations specializing in Forestry, wattle, tea, coffee, deciduous fruits, barley
and potato production. The major companies being Tanganda Tea estates, Wattle
Company, Border Timbers and Forestry commission. Intensive beef and dairy farming
are also practised in this region. The region covers the Pungwe, Odzi and Budzi sub

catchments.
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The major manufacturing industries are located in the City of Mutare and they
mostly specialize in the manufacturing of foodstuffs, paper and printing and furniture.
Other notable industries are the oil refinery and the car assembly plants. The major
mines in the Catchment are Chiadzwa Diamond mine, Bikita minerals, Redwing, Dawn
mine and Dorowa minerals and there are involved in the mining of diamond, lithium,

gold and phosphate.
1.3 Climate

The rainy season in the catchment, as in the country, lasts from October to April,
with most of the precipitation falling in February. The period from May to September
is usually dry, with very little or no precipitation. The average annual precipitation in
the catchment area is 899 mm, but geographically ranges from 2,000 mm / year in the
mountainous region of the Eastern Highlands to about 410 mm / year in the lowveld
area in the south [21]. The winter season lasts from April to August, and the hottest
and driest period is from September to mid-November. The average annual evaporation
for the catchment is 1,720 mm / year, but geographically, as with precipitation, ranges
from 1,200 mm / year in the Eastern Highlands to about 2,000 mm / year in the lowveld

area in the south.
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1.4 Relief

Save catchment consists of a section of high inland plateau that descends from
the northeast to Inyangani mountains, passing into lowlands in the south and
southwest of areas such as the Maparadze area. As shown by the yellow triangle on
the physical map below (Figure 4), Mount Inyangani at 2,592m is the highest point in
the catchment area and Zimbabwe as a whole, and the lowest point is located at the
intersection of Runde and Save rivers at 162 m, again shown by a yellow triangle on

the map.
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Figure 4. Physical map showing the highest and lowest points in Zimbabwe [23]
1.5 Geology

The geology of Save catchment is dominated by the Precambrian basement
complex. Itis characterized by vast areas of gneissose rocks into which younger granite
bodies of various sizes have been intruded, including Proterozoic granites, and
granodiorites, adamellites and tonalites of the Younger Intrusive Granites. The
weathering intensity ranges from 30 to 35 m. As shown on the map (Figure 5) below,
the catchment area consists of a number of rocks, such as dolomites, green stone belt,
basalts, sandstone, mudstones, etc. However, most of the catchment area is

characterized by granitic and gneiss rocks.
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Figure 5. The geology of Save Catchment

The catchment also contains a small portion of unconsolidated sedimentary strata of
alluvial clay, sand, and gravel of varying thickness. For example, in the Save river

valley, the thickness of the alluvium is about 70-80 m.
1.6 Soil and Vegetation cover

The soils are diverse throughout the catchment landscape, but mostly sealite and
soda, and the source material of the latter is relatively rich in sodium and releases
weather-resistant minerals. The different types of soils in the catchment arise from

different types of parent rocks, as well as different weathering processes.

On (Fig.6) below is a soil map showing some of the other common soil types in
the catchment area. The catchment is mainly dominated by LV-Luvisol (arginine
horizon with a clay subsurface zone) in all its central regions. The western side of the

catchment consist of AR-Arenosol (sandy-textured soils), and the Southeastern part of
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the catchment consists of CM-Cambisol (sandy loam or thinner soils) [4].
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Figure 6. Soil types of Zimbabwe [4]

The natural vegetation in south-eastern Zimbabwe ranges from native forests to
open grasslands, but mainly includes Savanna and thickets. The upper reaches of the
catchment are characterized by a mountainous ecology, where they are limited to exotic
tree stands and miombo woodlands. This is in contrast to the lowveld area, which is
barren, hot and dry. Dry Savanna dominates the low veld. The dominant plant species

are Colo-phospermum mopane, Terminalia sericea, and acacia Species.
1.7 Save catchment water resources situation

1.7.1 Surface water resources

Save catchment is divided into eight sub-catchments according to the main river
systems, namely Macheke, Budzi, Deure, Lower Save East, Lower Save West, Odzi,
Pungwe and Upper Save. There are 26 hydrological subzones with an area of 100 to
4719 km?. The Save Catchment comprises of two major drainage systems, the Save
river drainage system and the small drainage systems of the Eastern Highlands. The

Save river drainage system comprises mainly of the river itself and its tributaries,
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basically rivers located in the E Hydrological sub zones. The other drainage system
comprises of a conglomeration of various rivers namely the Pungwe, Honde, Budzi
and Nyamakwavara rivers, in the Eastern Highlands which flow into Mozambique, or

rivers located in the F zone.[8]

The Save River rises near Featherstone, some 65 kilometers South-West of
Marondera, at an altitude of approximately 1 450 metres above sea level in a 600 mm
to 700 mm rainfall area. It flows South-Eastwards for approximately half of its 400
kilometers length and then Southwards before it joins the Runde River at an altitude of

only some 160 metres above sea level, and enters Mozambique.

Up to its confluence with the Runde River, the Save drains a catchment area of
some 43 494 square kilometers in which the average rainfall varies from over 1 200
mm per annum at the headwaters of the Odzi and Odzani Rivers to 300 to 400 mm in

the lower Save area [8].
The main tributaries of the Save River are:

e In its upper reaches, the Ruzawi River which drains a catchment area of 2 137
square kilometers;

¢ inits middle reaches, the Macheke and Mwerihari Rivers which drain catchment
areas of 4 316 and 2 587 square kilometers respectively;

e the Odzi and Deure Rivers, which join the main river above the mid and lower
Save plain, and which drain catchment areas of 7 333 and 8 224 square
kilometers respectively.

e In its lower reaches, the Turgwe and Mkwasine Rivers which drain catchment
areas of 3 134 and 1 577 square kilometers respectively.

The Pungwe River rises 3 kilometers north-west of Mount Inyanga at an altitude of 2
120 m. It flows in an easterly direction until it crosses the Mozambique border at an
altitude of 600 m above sea level. The river has a catchment area of 644 square
kilometers and the average annual rainfall in the catchment varies from over 1200 mm

at its headwaters to 600 mm at the border.
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The Honde River rises at an altitude of 1 440 metres above sea level at Watsomba
Village in the Tsonzo Purchase Land. The river has a catchment area of 366 square
kilometers and the rainfall in the catchment varies from over 1 200 mm at its

headwaters to 1000 mm where the river crosses the border [8].

The Nyamakwavara River rises at an altitude of 1 740 metres above sea level in
the Stapleford Forest north of Mutare. The river, which has a catchment area of 220
square kilometers, occupies the same sub-zone as the Honde River and thus has similar

characteristics of high rainfall.

The Budzi River rises at an altitude of 1 160 metres above sea level in
Whittington Valleys north west of Chipinge, it then drains in a south easterly direction
into Mozambique. The river has an approximate catchment area of 600 square
kilometers and the rainfall in the catchment varies from over 1 115 mm at its

headwaters to 979 mm where the river crosses the border [8].
1.7.2 Hydrogeological conditions of Save catchment area

Taking into account the map of the countries ' groundwater potential zones
(Figure 7), the catchment consists mainly of 4 types of aquifers, which range from

regions with high groundwater potential to regions with low groundwater potential.

It is mainly characterized by a basement complex aquifer that covers almost 60%
of the catchment area and is located mainly in the Western and central parts of the
catchment, in areas such as Buhera, Hwedza and Rusape.This aquifer is divided into

two hydrogeological subgroups:

» Granite and gneiss below the African erosion surface; and
» Granite and gneiss below Post-African and Pliocene Quaternary erosion
surfaces.
These aquifers have a low potential for groundwater development. The thickness of the
aquifer is about 30-50 meters, boreholes are usually drilled to a depth of 40-50 meters.
Sustainable borehole yields are in the region of 50-100 m3/ day, transmissivity is low

to moderate (<10 m?/d) and specific capacity is moderate (30-50 m3/d/m).
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Aquifer Type and Groundwater Potential

HElll unconsoiidated - High
Sedimentary Intergranular - Low

B sedimentary intergranular/Fracture - High
igneous Voicanic - High
Metasedimentary Fracture - Moderate to High
Sasement - Low

Figure 7. Aquifer type and groundwater potential of Zimbabwe [4]

The metasedimentary fractured aquifer type is the second most common aquifer
in the catchment area. This type of aquifer exists within Precambrian sediments.
Aquifer exist mainly due to karst features in the calcareous rocks of the Dolomite
formations (massive limestones). Weathering of shale horizons in limestone also
increases the potential for groundwater storage and flow. The average specific capacity
of boreholes is 505 m®/ day / m. Typical well depths range from 60 to 80 m. The water

quality has a weakly expressed calcium-magnesium character. [4]

From the Metasedimentary Fractured Aquifer type, we have the sedimentary
intergranular / fractured aquifer type. It occupies a small catchment area and consists
of a sloping sand-enclosed aquifer with a high potential for groundwater development.
Boreholes usually have a depth of 30-100 m, and the water level is about 10-15 m and
more than 20 m, respectively. The yield ranges from 1.2 to 3.5 I/s. The most productive
aquifer in Save catchment is the unconsolidated aquifer type. This aquifer also occupies
a small part of the catchment area and is located in areas such as Gudyanga, Tonhorali,
Changazi, Mutema and Chibuwe, where these communities border with Save River.

Boreholes drilled along Save riverbed are highly productive, indicating the high
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groundwater potential of the unconsolidated aquifer. Boreholes on Save river alluvial
deposits have a depth of 20-70 m and provide yields of 100-5000 m?/ day.

1.7.2.1 Save catchment groundwater chemical composition

The quality of ground water throughout the Save catchment area is generally
good and usually does not pose any constraint to use for human consumption. Of the
components that pose a health risk, several cases of high nitrate content are attributed
to poor well construction. Lenses of brackish water occur in the alluvium of the Save
river, which may be fossil water and/or water recharging via the adjacent Karoo strata
[4]. Water from the Precambrian meta-deposited aquifer (Chimanimani area) is
generally good, although it has a slightly hard calcium-magnesium character. From the
Precambrian basement aquifer, the water quality is also good with a total dissolved
solids concentration below 1000 mg / L and no reported fluoride hazard. In conclusion,
it can be safely concluded that, the quality of groundwater in the Save catchment area
is generally good and safe for human consumption with a total concentration of

dissolved solids below 1000 mg /I.
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