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BBEJIEHUE

CoznaHuie BOJOXPAHWUJIHIL SBISETCS OJHUM M3 caMmblX S(OPEeKTUBHBIX
CIIOCOOOB  pellleHUs  npobsieM  BOJOOOECICYEHHOCTH  IyTEM  aKTUBHOTO
PETYIMPOBAHUS U TIEPEPACTIPECIICHHs] PEYHOTO CTOKA BO BPEMEHH B MHTEpECcax
oTpacieit skoHoMHKU. B VY30ekucrtane skcrutyatupyrorcs cBbiiie 50 KpyIHBIX
BOJAOXPAHIINIL W MHOTOYHCICHHBIC Mallbie BOJOXPAHUIIUINA, KOTOPBIC
UCIIOJIB3YIOTCS B OCHOBHOM JJIsl HYKJ opoiiieHus. O6miuii 00beM peryaupoBaHus
croka pgocturaer 21 kM3, cocrtaBiags oxoino 40% ot oOmero o0beMa
pacrnoJiaracMbIX BOJHBIX PECYpPCOB €XKETOAHO TOTPEOJIIEMON BCEMU OTPACISIMHU
HPKOHOMHKHU B CTpPaHE.

Opnako, BOJOXpaHWIMINA  (OPMHUPYIOTCS  CPABHUTEIBLHO  OBICTPO C
THAPOJIOTHYECKOM TOUKM 3pEHHUS W HE HWMEIOT JOCTaTOYHO BPEMEHH IS
aJanTayy OKPYKarIIeH cCpelbl U HATYPHOTO THUIIPOJIIOTUYECKOTO PEXMMa PEKH.
PexxnmM TedeHHs B BOJOXpAHUIUIIAX CIOXKHBIA. B 30HE BBIKIMHUBAHUS MOANIOPA U
B BEPXHEM Y4YaCTKE BOJOXPAHWJIMINA, TJTIABHBIM O0pa3oM B 3aTOIUICHHBIX pyciiax
OCHOBHBIX PEK, XOPOIIO MPOCICKUBAIOTCS CTOKOBBIC T€UEHHUS. B MpUMIOTHHHOM
Y4aCTKE CTOKOBBIE T€UEHMSI BOSHUKAIOT I10]] BIUSHUEM XOJIOCTOTO cOpoca BOJbI B
HIDKHUM Obed uepe3 BOJIOCIUBHOE COOPYXKEHHE, Yepe3 BOJOMPOIYCKHBIC
COOpyXeHus B KaHaibl wian TypOuHbl ['DC. /luHamuka MABUKEHHS BOJIHBIX
IIOTOKOB B BOJOXPAaHWIMIIAX, MX HANpPAaBICHHUA, A TaKXKe€ CKOPOCTH TEYEHHI
BO3ZHUKAIOT IO ICUCTBUEM CHIIBI TSKECTH, TPAJIMCHTAMHU JIaBJICHUS U HAIIPSKCHUS
TpeHus. PacnpeneneHue 3TUX TEYEHUH B BOJOXPAHWIMIIAX COMPOBOXKAAETCS
MEPEHOCOM B3BEIICHHBIX M JOHHBIX HAHOCOB, (POPMHPOBAHHEM OTJIOKEHUH H
pa3MBIBOB ~ Ha  ydYacTKax, T.e. OJpO3WeH  dYamd  BOJOXpPAHWIHINA U
nepedopMHUpOBAHUEM OEPETOBOI JIMHUU.

Junamuyeckue  mpollecchl B 30HE  BOJOXpAaHWJIMIIA IO Mepe
pacnpoCcTpaHEHHSI TEUYCHHHM 3aBUCHUT OT MOP()OIOTHIECKUX XapaKTePUCTUK
BOJOXPaHWINILA, T.C. OT YKJIOHA JAHA, ITyOUHBI, HHTCHCUBHOCTH BOJOOOMEHA U JIp.
B paBHHHHBIX BOJOXpPaHWIMILAX B3aUMOJCHCTBME [IOHHOTO IIOTOKAa C
MOBEPXHOCTHBIMU BOJIHOBBIMH TCUCHUSMH BBIPAXKACTCS YCHUJIEHHO. TaK Kak
MEXaHU3MBl Pa3BUTHUSI TMOJOOHBIX TEUEHWW OCTAIOTCS HEOTPEICTCHHBIMH,
IPOBOJATCA  MHOTOYHMCIICHHBIE  DKCIIEPUMEHTAJbHBIE U TEOPETUYECKUE
uccienoBanus. B HacTosIee BpeMs TEOpHs PETYIUPOBAHMS CTOKA MPEBPATHIIACH
B MOIIHBINA ammaparT OOOCHOBAaHMS BOJIOXO3SIICTBEHHBIX MEPOMPUITHI CaMOro
pa3IUYHOTO YPOBHS, XOTSA MHOTHE BOMPOCHI eme TpeOyroT OoJsiee MoapoOHOTO
pPaccMOTpPEHUSL.



[To mpemnoxennro MBX PY3 m I'ocynapCTBEHHBIM KOMHUTETOM BOJIHBIX
pecypcoB TypkmeHuctad, TysMyrOHCKUN THUIpOy3el BBIOpAaH B KayecCTBE
JEMOHCTPALIMOHHOTO TMPOEKTa B paMmkax mnpoekra EBpomneiickoro Corosa
«enTpasnibHO-A3Marckuii  [nanor mno CTUMYJIUMPOBAHUIO MEXKCEKTOPAIBLHOIO
(¢bUHAHCUPOBaHUS HA OCHOBE B3aUMOCBSI3U «BOJIa-dHEPIUS-IIPOIOBOIBLCTBUENY
(daza II) B nepBom 3acenanuu PernoHaIbHOTO KOOPAMHAIIMOHHOTO KOMHUTETa 27
okts6pss 2020 roma!. 3amauel IEMOHCTPALMOHHOIO IIPOEKTa ObLIA OIEHKA
o0bemMoB 3amieHus PycmoBoro Bomoxpanwnumia TMI'Y, dro mpuBeno K
COKpAIllCHUIO €ero mojiesHoro ooObema. Poct 3amnenus B PycrnoBom
BOJIOXPAHWJIUILIE COKPAIIA€T BO3MOXKHOCTH (DYHKIIMOHUPOBAHUS HAIMBHBIX
Bogoxpanmwmi (Cynrancanmpkap, KomOymak, Kamapac) nmns uppuraimioHHbBIX
HYXJ Y30ekucrtana u TypkMeHHuCTaHa.

Llenv npoexma: llpoBeneHue TPOMEPOB M OIEHKA OOBEMOB 3aWJICHUSA
PycnoBoro Bomoxpanwmmma TMI'Y, BbIIOTHEHHE TIPOTHO3HBIX PAacCyETOB
3alWJIeHUsT W pa3paboTKa pEeKOMEHAAIUi 10 ONTUMHU3ALUU PEKUMOB PaOOTHI
BOJOXPAHWININA, HAMpaBICHHBIX HA COKpalleHHe OO0BEMOB 3aWJICHUS C
MPUMEHCHUEM HWHHOBALIMOHHBIX PEIICHUH MO0 NAIbHEWIIEMY HCIOIb30BAHUIO
OCaXJICHHOTO MaTepuala.

s docmudicenusn yenu 8blnoaHeHbl credyroujue 3a0ayu: OUEHKA COCTOSIHUS
pPEYHOTO pycjia W UPPUTallMOHHBIX KaHAJOB B HHU30BBSIX P. AMYyJapbu 3a TOJBI
skcruryatanmn TMI'Y; aHanu3 OCHOBHBIX TMOKa3zaTesied paboThl BOIOXPAHMWIIMII
TMI'Y 3a roasl SKCIUTyaTalldd U OIeHKa A(PPEKTUBHOCTU PadOTHI THAPOY3IA;
OLICHKAa BJIMSIHUS PEXUMa HJKCIUTyaTalud BOJAOXPAHWIMI] HA BEJIUYUHY
HENPOU3BOJUTEIBHBIX MOTEPH BOABI; OLICHKA BJIUSHUS UPPUTALMOHHBIX HAHOCOB
Ha MPOJYKTUBHOCTbH OPOIIAEMBIX 3€MEIIb HU30BbEB P. AMYyAaphHu.

OTU uWccneoBaHUsl HaIpaBieHbl Ha pa3pabOTKy YCOBEPIIIEHCTBOBAHHBIX
PEXKUMOB JKCIUTyaTallud CUCTeMbl Bomoxpanwmimy TMIY ¢ nenpro ycrpaHeHus
HETAaTUBHBIX IIOCJIEACTBUM HApyLIEHUs E€CTECTBEHHOI'O pYCIOBOIO pexuma
HIDKHETO TeYeHUs p. AMyAapbH, BKIIOYAs YJIy4YIICHUE YCJIOBHI BOA03a00pa B
WPPUTAITMOHHBIC KaHAJIbI, CHUKEHHUE TMOTEPh BOJbI HAa (GUIBTPALMIO U TTOBBIIICHUE
MPOAYKTUBHOCTH OPOIIAEMBIX 3€MEIb.

IIpoBeneHue u3MepuTEIbLHBIX PadoT Mo 00bemy 3amwieHust PycioBoro
poaoxpanmwiauma TMI'Y B pamkax 3agaum 1 BBINOJHEHO U TPeACTABJIEH
MPOMEKYTOYHBbIN OTYeT.

EC MOAAEPXMBaCT [1EMOHCTPALMOHHbIE MPOEKTHI Ha 0CHoBe B3aIMOCBA3M «BOfa-SHEPMA-

npooBorbCrarex B LlenTpansoit A (carececo.orq)




1. COBPEMEHHOE COCTOSHHME BOJOXPAHUJINL TMI'Y

1.1 T'uapoJioruyecknii 1 HAHOCHBIH PeXKUMBbI P. AMy/JIapbU Ha MOAX0/€ K

™IY

Pexum croka pexku B paiioHe TMI'Y npuHAT N0 AaHHBIM THAPOIIOCTOB
HMapranara (155 kM Bbllie cTBOpa IUIOTHHBI) U TrosMyroH (5 KM HMXKE CTBOpa
IUIOTHHBI), a TaKKe MO JaHHBIM THUIPOJOTUYECKUX E€XKETOAHUKOB Y3l mmpomera,
I'MC BoaoxoszsiictBeHHOro cektopa u skcneaunuun HUMKBIT (CAHUMPN),
nucnerdepckoit cimyk6s1 MBX PVY3. Ha Puc. 1.1 npuBeneH rooBoil CTOK peku
Awmynapes Ha ogxoqie TMI'Y 3a 1979-2021 rr. U3 pucyHka BUHO, YTO BOJAHOCTD
PEeKM HMEET LUKIWYHBIA XapakTep, T.€. MHOTOBOJHBIE M MAJIOBOJIHBIE TObI
MEHSIIOTCST Kaxzabie S5-7 ner. CpeaHEMHOTOJIETHEE 3HAa4YeHUE CPEIHEBOJTHOCTH
COCTaBIIsIET OKOJO 35 kM°, mamoBombe — 20 kM. B mocnemnue MIEPUOIBI
HaOJIIOJIAIOTCS CWJIBHO MAaJIOBOAHBIE TOJbI, KOTJa CTOK pPEKH KOJeOieTcs B
npenenax 12-20 km?.
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Pucynok 1.1 I'ogoBoii cTok pexu Ha noaxonae k TMI'Y



B mepuon cHEroBoro M JIEIHUKOBOTO ITOJIOBOJBS (Mai-CEHTSOPH) HMEIOT
MECTO PE3KOE YBEIMYECHUE PACXOJIOB U 3HAYUTEIbHbBIC KOJCOAHUS ITUX 3HAYCHUU
IIpY Iepexoje OT JACKaJbl K JeKajae. B mepuoi mosioBoibs MOXKHO BBIACIUTH 1-2
CHETOBO-/I0K/IEBBIX MMHKA C BEPIIUHOW B Mae-UIOHE U BOJIHY CHETOBO-JIETHUKOBOTO
MOJIOBOJIbSI C BEPIIMHONM B wuioyie Mecsie. HekoTtopble yBETWUYEHUs CpEHE
JIEKATHBIX PAacX0JIOB B CEHTAOPE MOKHO OOBSICHUTh YMEHBIIICHHEM BOZ[03a00POB B
KaHaJbl B CPEAHEM TEUEHHWM PEKH, BBI3BAHHOI'O MPEKpaIlleHHeM BOJOIOJa4Yu Ha
BETCTAIMOHHBIC TTOJIUBEI.

AHanu3 JaHHBIX IO PEXKUMY PacxoJ0B peku B cTtBope Jlapranara 3a 42 ronma
HaOIIOIEHNH MTOKAa3aJl, YTO MUHUMAaJbHEIN 00beM cToka HaOmogancsa B 2000/2001
rogax u cocrasua 13,63 kM npu cpemHeMm romosoM pacxoge 433 m/c. Dror
BOJIOXO3SIMCTBEHHBIM TIOJ OBUI CcaMbIM MAaJOBOJHBIM ToaoM 3a 42 rona
HaOmroieHnii. B npyrue MaioBoJiHBIE TOJIBI TOJIOBOM CTOK KosieOasics B Ipeaenax
18,7 - 24,1 xm’. MakcumalbHbIi ro0BoOM cTok 54,22 kMm® Habmonanca B 1991-
1992 rr. MakcuManbHble PacXObl B MECSYHOM Pa3pe3e M3MEHSIIUCh 0T 560 M3/c
(auBapn) 10 5640 m/c (uronb), a MuaumansHbie oT 330 MY/c (HosOpE) mo 2310
m3/c (wrons). Huke mpecTaien rpaduK W3MEHEHUs CPETHEMECSYHBIX PACXOJ0B
BoJbI Ha Toaxojie kK TMI'Y 3a nepuon 2004 - 2021 roast (Puc.1.2). Ilpuenennas
nH(popMarus CBUACTEILCTBYET O TEHJICHIIMHM COKpaleHus nputoka B TMI'Y 3a
5TH TobI B cpeaneM 50 M>/c B rog.
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Pucynok 1.2 Cpegnemecssunble pacxoapl BOJbI p. AMyIapby Ha IOJAXO0€ K
™I'Y



[Ipu >TOM MakcUMallbHbIE pacxojbl CHU3WINCH ¢ 4500 m>/c mo 1900 m¥/c,
cpenHeronoBoii mputok ¢ 2500 m3/c 1o 1500 M*/c, a MPUTOK B MAIOBOIHBIE TOIBI
xosebancs B npeaenax 250-750 m>/c.

Ta6nuna 1.1 CpenHeMHOTOJIETHHE MECSYHBIE PACXO bl BOJIBI IO CTBOPY
Jlapranara - BxoJ] B TysIMyIOHCKOE BOIOXPaHUIHMILE, M>/C

Pacxon I II III IV \% VI | vl | vIII | IX X XI | XII

Qcep 614 | 478 | 473 | 714 | 1466 | 1911 | 2352 | 1746 | 1018 | 619 | 822 | 704

Qmun 279 | 204 | 209 | 230 | 307 | 563 | 702 | 495 | 300 | 238 | 233 | 354

Qmakc | 936 | 811 | 880 | 1403 | 2918 | 3666 | 4499 | 2833 | 1673 | 930 | 6785 | 990

B nmwxnem Obedpe TMI'Y cpenHerosoBbie pacxojbl 3a MEPHO]T HAOIIOAECHUN
m3Mensuucs ot 317 m3/c no 1691 m*/c. Cpennemecsunslie pacxoisl - ot 81 m3/c
(okT0pB) 10 4042 M3/c (Mroms).

Tabmuua 1.2 CpegHEeMHOTOJETHIE MECSUYHBIE PACXOAbl BOABI - COPOC B HUKHUU
obed TysaMYIOHCKOTO THAPOY3Ia, M>/ceK

Pacxon I II III v v VI | vII | vIIl | IX X XI | XII

Qcp 449 | 610 | 714 | 586 | 1259 | 1641 | 2017 | 1676 | 791 | 408 | 359 | 519

Qmuu | 110 | 98 | 269 | 124 | 238 | 588 | 524 | 362 | 282 | 81 69 112

Qmaxkc | 936 | 2798 | 1300 | 1800 | 2990 | 3666 | 4042 | 2994 | 1565 | 884 | 917 | 990

Pesicum nanocos. PerynupoBaHue pedyHOTO CTOKa B OacceliHe p. AMynaphu,
aKKyMYJIMPOBaHHUE HAHOCOB B BOJIOXPAHWIMINAX, 3HAYUTEIbHBIE BOJOOTOOPHI B
KaHaJIbl 0KAa3aJu BIMSIHUE HA COBPEMEHHBI HAHOCHBIN PEXKUM PEKH.

B pesynaprare mnoamopa ypoBHEM BoAbl B PyciioBOM BOAOXpaHWIMLIE,
OCellaHhs HAHOCOB B €ro wuaiie, B HWXHUU Obed rTUIpoy3na mocrynana
MPAaKTUYECKU OCBETJIEHHAsl BoJla. B oceHHe-3UMHUNA Nepuo 3HAYCHUSI MyTHOCTH
MMHUManbHBE, B npexenax 0,02-0,08 kr/m’. B nerHee Bpems HaOIIOAIHCH
MaKCHMAaJlbHEIE 3HadeHus MyTHocTH 1,8 kxr/m°. Ilpm cpaboTke BOJOXpaHMIUINA
HUKE OTMETKHM 118 M B BereTanMoHHBIA TMEPUOJ MYTHOCTH B HIDKHEM Obede
nocruraer 1,10-1,80 kr/m>. I3MeHEHUE CPEIHErOMOBBIX PACXOI0B B3BEIIEHHbIX H
BJIEKOMBIX HAHOCOB IO THUAPOIOCTaM B BEPXHEM M HIDKHEM Obedax THIpOoy3iia
npuBeAeHbI B Ta0.1.3.

['0/10BO# CTOK B3BEIHIEHHBIX W BJIEKOMBIX HAHOCOB KoseOsercsa ot 4 go 10
MJIH. TOHH B TOJl. BbUTH HccienoBaHbl pexuMbl paboThl BogoxpaHuwmui TMI'Y,
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cOpOCHl BOJIbI U TPAH3UT HAHOCOB B HIDKHUU Obed, a Takke MpoIecC 3auiiCHUs
PycnoBoro Bogoxpanunuiia, moTepy BObI HA UCTIApEHUE U (DUITBTPALIUIO.

Ta6Jmua 1.3. I[I/IHaMI/IKa U3MCHCHHUA CPCIAHCTOAOBLIX PACXOA0OB B3BCIHICHHBIX H
BJICKOMBIX HAHOCOB 3a IICPHUO OKCILTyaTalnu, Kr/c

CrtBOpBI CpenneMecsiyHble  pacxoigbl HAHOCOB/MYTHOCTH IOTOKA

(xr/m%)

1981

1982-1990  1991-2001  2002-2020  MuH. 1 MaKc.

3HAYEHMS
Japranara (155km) 1500 860=3460  250+18000 7546200 88 9300
1,07 1,01+-2,48 0,30=7,0 1,02+4,02 0,33 +6,30
Tysimyron 890 80340 6.3+1400 6.0=780 1.4+ 2600
(Sxm) 0,62 0,07+0,187 0,016+1,8 0,013+0,81 0,02+ 1,30

B 1982-90 romax B CBsI3M C BBEIECHHEM B HKCIUTyaTaluio TysSMYHOHCKOTO
TUIPOY3JIa KOJMYECTBO B3BEUICHHBIX U BIEKOMBIX HAHOCOB, IMOCTYIAIONUX B
HIUKHUN Obed cuiibHO cokpaTmiock. Tak, B 1981 rogy mo JaHHBIM THAPOIIOCTOB
CpPEIHEroJIOBbIE PACXOJbl B3BEIICHHBIX U BJICKOMBIX HAHOCOB COCTABWJIM IIO
ctBopy [apranara - 1500 kr/c, mo ctBopy Tysimyton - 890 kr/c. B 1982 - 1998
rojibl CPEAHEr0JI0BBIE PACXO/Ibl HAHOCOB U3MEHSUIUCH B mpesaenax ot 860 mo 3460
kr/c B ctBope Jlapranara, ot 80 10 340 xr/c B ctBope TysimytoH. MakcumasbHble U
MUHUMAJIbHBIE 3HaYEHUSI PACX0J0B HAHOCOB, HAOIIOAAaeMbI€ Ha 3TUX TUIPOIIOCTAX,
u3MeHsunch B cTBope Jlapranata B mpegenax oT 88 mo 9300 kr/c, B cTBOpE
Tysmyron ot 14 go 2600 xr/c. Haunnas ¢ 2000 romoB Ha JaHHBIX THAPOMOCTAX
peryispHble HaOMIOJCHUS 3a HAHOCHBIM PEXHMOM PEKH HE MPOBOJAUIUCH. ITO
3aTpyAHSIET MPOBEACHUE IOJTHOTO aHalu3a U3MEHEHUS HAHOCHOIO pPEeXHMa 3a
nocyeHue rojbl. JlaHHbIe, 4TO 3a 3TOT MEPHUO]] BPEMEHU HAOIIOAAINCh UMEIOT
CJeIyIolle 3HAaYeHHsI pacXxo/I0B HaHOCOB: B cTBope Jlapranara ot 250-18000 kr/c;
B cTBOpe TysimytroH ot 63-1400 kr/c.

B Ta6n.1.4 mpuBeneHbl CpeTHEMHOTOJETHUE MECSYHBIE PACXObl HAHOCOB,
KOTOpblE€ TMOCTyNaJii B PycioBoe BOJOXpaHWUJIUINE U YacTb KOTOPBIX
TpaHCTIOPTUPOBAIHUCH B HIKHUN Obed TMI'Y. PesynbTaTsl aHanmM3a MoKa3bIBaIOT,
YTO B OCEHHE-BECEHHHUU IMEpUOJ| MOCTYIUICHUE Kojebanochk B mpeaenax 510-750
Kr/c, a TpaHcnopT B HWxHUH Owbed 35-75 xr/c, T.e. Bcero 7-10% HaHOCOB
MEPEHOCUITUCH B HWKHUHN Obed. A B IEpHO MHOTOBO/IbS (aMpeb-aBryCT) MPUTOK
Ha"ocoB 2100-6500kr/c, a orTok 410-570kr/c, T.e. 9-20% (Puc.1.3)



Tabnuna 1.4 CpeqHeMHOTOJIETHUE MECSTYHBIEC PACXObl B3BEIICHHBIX U BICKOMBIX
HAHOCOB B CTBOpax p.AMyaapbH, Kr/c

1\H|IH|IV|V|V1|VH]VHI]IX\X\XI|XH

CrBop Jlapranara

725.,6 \ 513.,6 | 681,2 | 2119 | 6573 | 5092 | 6439 \ 3715 \ 1854 \ 737,2 \ 9542 | 1243

CrtBop TysimytoH

34,57 | 50,43 | 74,87 | 135,2 | 417,8 | 329,2 | 566,0 | 531,2 | 167,3 | 35,29 | 29,07 | 41,43

2500 000
m3/s 2352 kg/s 6396
g i\ flOW 5000 - 6058 === inflow
2000 - 19 outflow == outflow
1746 po00 -
1500 1 1000 -
3692
1000 1 1018 824 000 4
71 707
614 61004 0000 - 1979 1750 o
500 w 586
449 478 473 422 523 1000 - 476 618 596
369
368
0 — 0 —
e = - c o2 5 = T € 35 o o 8B =
§E8 858532838 38 § 8§ 888533858 %
[IpUTOK-OTTOK BOJIBI [TocTynnenne-oTBo HAHOCOB

Pucynok 1.3 CTok peku u pacxojibl B3BEIICHHBIX U BJICKOMBIX HAHOCOB

Mymnocmos nomoka. CpegHEroJioBble 3HAUYCHHMS MYTHOCTH IIOTOKA,
HaOmomaempie ¢ 1981 roma, M3MEHSIMCH CASAYIOMIMM 0Opa3oM: B CTBOPE
Japranara - 1,07 kr/M®, B ctBope Tysmyion - 0,62 xr/m>. B 1982-2000 romax
CpeHero10Basi MyTHOCTh IMOTOKa M3MeHsIach B crBope [lapranara ot 1,01 1o
2,48 xr/m®, B ctBope Tysamyron or 0,07 mo 0,187 xr/m’. MakcuManbHble |
MUHUMAJIbHBIE 3HAYEHUs CPEJHEMECSYHOM MYTHOCTH TMOTOKa HaOIIOMaluCh B
npenenax B creope Japranara ot 0,33 mo 6,30 kr/m°, B ctBope Tysamyron ot 0,02
10 1,30 xr/m>. B mocnenyromme 1991-2001 rr. cpeHeMecsYHbIE MYTHOCTH IIOTOKA
Habmogamuch B npeaenax or 0,30 go 7,0 xr/m® B ctBope Jlapranara, ot 0,016 1m0
1,8 kr/m® B cTBOpE TysIMYyIOH.

B pesynbraTte moamopa ypoBHEW BoIabl B PycioBoM BOmOXpaHWIMIIE,
OCellaHMsi HAHOCOB B €ro 4amie, B HIDKHMM Obed TUIApOy3Ta TMOCTYMaeT
MPaKTUYECKU OCBETJIEHHAsl BojJla. B oceHHe-3UMHUN Tepuoj 3HAYeHUSI MyTHOCTH
MUHMManbHele, B mpexenax 0,02-0,08 xr/m’. B nerHee BpeMs HaOIIOAIHCh
MaKCHMaJIbHbIE 3HAYeHUs MyTHOCTH 10 1,8 kr/m>. IIpu cpaboTKe BOXOXpaHMIUIIA
HUKE OTMETKU 118 M B BereTallmoHHbBIN MEPUOJI MyTHOCTh B HIDKHEM Obe(de
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nocturaet 1,10-1,80 xr/m>. T'010B0Oi1 CTOK B3BEIICHHBIX M BICKOMBIX HAHOCOB
koseOiercst oT 4 1o 10 MiIH. TOHH B I'OJI.

Tabmuua 1.5 CpeaHeMHOroJIeTHUE MECSIUHbIE MyTHOCTH BOJBI IO CTBOpaM
AMynapbu, Kr/m>

I\II \ II\IV\V\VI\VII\VIII\IX\X\XI|XH

CrtBop [lapranara

1,36 \ 1,21 \ 1,33 ] 2,08 ] 3,19 \ 2,17 \ 2,12 \ 1,73 \ 1,54 \ 1,30 \1,61 | 1,74

CrBop TysimyroH

0,074 | 0,065 | 0,093 |0,160 |0,358 |0,347 | 0,369 |0,362 |0,279 |0,122 |0,132 (0,105

Kr/M3
3,50

3,00 /—\

/\

2,00 \"'\
1,50 \‘_/ \\0\//

1,00

0,50 ———
-— n
0,00 Wiy [ ] —~—a—

T T T

1 2 3 4 5 6 7 8 9 10 11 12
== CtBop Jlapranara =l= CtBop Trosimyron

Pucynok 1.4 CpenHemecs/aHbIE MyTHOCTH BOJIBI

1.2 TexHuveckne XapaKTepUCTUKH U cCOBpeMeHHOe cocTosinue TMI'Y

TIOAMYIOHCKHI THIPOY3€Jl PACHOJIOKEH Ha TPaHULE CPEIHEr0 M HUYKHEIO
TeueHus: p.Amynapbu B TecHUHE TrosiMytoH B 450 KM OT ApajbCKOro Mopsi Ha
cThiKe Tpanull Tepputopuii Kapakanmakcrana, Xopesm (Y306ekucrtan) u Jlanmxony3
(Typxkmenncran). OcHoBHbIMH ¢yHKUIuAMH TMI'Y sBastorcs: obecrieueHue
CE30HHOTO pPEryJupOBAaHMS CTOKa peKu AMyZapbl B HMHTEpecax BCeEX
BOJONOTpeOUTENE HU30BBEB PEKH; OOECreyeHue B0/03a00pa B OPOCUTEIbHBIE
CUCTEMbl U COKpalleHHE TOCTYIUIGHUS HAaHOCOB Ipu 3abope BOAbl B
JeBOOEPEXKHBIN U MPaBOOEPEKHBIM MAruCTPajbHbI KaHaJbl; aKKyMYJUPOBAHHE

ciraboMUHEpaIM30BaHHOW BO/BI B Bojoxpanuiuiine Kamapac ¢ nensio ee
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JAIbHENIIETO HCIOIb30BaHUS AJIs HYXKJ MUTHEBOIO BOJAOCHAOKEHUS HACEJIECHUS
HU30BbEB PEKHU.

B cocraB TMI'Y Bxomar PyciioBoe M Tpu HaJIMBHBIX BOJOXPAaHWIMIIA:
Kamapac, Cynrancanmkap u KomlOynak, OCHOBHbIE XapaKTEPUCTUKH U
CXEMaTUYECKOE MIAHOBOE PACIIOI0KEHUE KOTOPHIX IpuBeieHbl Huke (Puc.1.5).

-----
LTy

.......

...........
------

.........

S At eo s s FEE e

1 TAWCAKMHCEKOO FONOBHOE CCOPYHENKE
2 NeucGependivst MarMCTPanuHLil xauan
3 Puoibocbpacwon kanan
4 Mocenox crpontenen
5 MpagoSepennbiit MAMCTPANLHBIA KaNan

6 MpavoGepewxan jamba Net

7 ToamyoHcknit mapoyien 14 Cynvancapnapcran gamba
8 NparcGepemwHon Aomba Nz 2 15 Pycnonoe sojoxpannnuwe
9 Kanapaccroe coopymenie :g g:g: mi

10 Cynrancanaapckoo 80203a60pHO R COOPYHOHIE 58 Canmiairai il wan

11 Hanwewoe sopoxpanunnye Kanapac R Heownan

12 Hanuewoe sogoxpanennye Cyntaucanxap 20 Hanuanoe BoA0XpaHnANLe KowBynax
13 Bopolabop ocBernéHHOn BOAM

CyntaHca Kowo6yn
HOXap aK

MonHbIn 00LEM 2,34 0,96 2,69 1,81 7,8
Mone3Hbin 00LEM 2,07 0,55 1,63 1,02 5,27
Mnowaanb 303 70 149 128 650
HY 130 130 130 130 130
YMO 120 120 116 120
MpoTaXeHHOCTb 102 15 24 26 167
LvpuHa makcumanbHas 1 9 12 1

HanmeHoBaHue : PycnoBoe Kanapac Bcero

Pucynok 1.5 Cxematnueckuil mman TMI'Y U uX TeXHHMYECKHE XapaKTEPUCTUKU

B cocTaB coopyxeHuii BXoaAT 0€TOHHAsI BOJAOCOPOCHAs IJIOTHUHA JTMHOM 141
M, 3eMJisiHast ioTuHa, ['9C MonrHOCThI0 150 ThIC. KBT, JI€BOOEPEKHBIN BO103a00D
10 500 m*/c, mpaBoGepexHbIil Bogo3abop 200 MY/c, NUII03-perynsarop ¢ JrKepoM
Ha JIEBOOEPEXKHOM MarucTpanbHoM Kanane 500 M’/c, Bomo3a0op HamomHeHMs M
pabotku CynTaHcaHmKapckoro Bojoxpanummma 500 M>/c, kaHan HanoIHEHHS U
padorku  Cynrancammkapckoro  Bogoxpamwimma 200 wm/c,  Bomoszabop
ocBeTneHHON Boxpl 250 M3/c, kaHan ocBeTiaeHHOM Boabl 100 M/c, KaHan

HanonHenus u cpaborkn Kombymakckoro Bogoxpanunuma 100 m%/c, Bomoszabop
12



HanonHeHus u cpaborkm Kamapacckoro Bomoxpamwmmma 400 wm/c. Bce
BOJIOXPaHWINIIA THIPOY3Ja B3aUMOCBSI3aHbI MEXKIY c000i. PycrnoBoe coolrraercs
¢ Kanapacom wuepe3 mneperopaxuBarwoniee coopyxenue, CynTraHcaHmxap H
Kombynak coeauHeHbl  CIEUMAIbHO IOCTPOCHHBIM  KaHaloM. PycnoBoe
BOJIOXPAHIIIUIIE UMEET CIEAYIOIINE MPOCKTHBIE XapaKTEPUCTUKH: MOJTHBIA 00beM
2,34 xm°, monesHsblit 00beM 2,07 kM, mnomanps 303 km2, HITY=130M, YMO=120mM,
npoTskeHHOCTh 102 kM, MakcuMmanpHas muprHa 11 k.

PaGota coopyxeHuil TUApPOY3Ja OCYIIECTBISIETCS CIEAYIOMUM 00pa3oM
(Puc.1.6). Hamonnenue eMKOCTEl MPOU3BOIUTCS NPU MOANOPE YPOBHEH BOMABI B
pycie AMynapbud OT OBITOBBIX OTMETOK 114 M U BbIIIE HAYMHAETCS HAMOJHEHUE
PycnoBoro Bopoxpanunuma. IlepenuB Boasl M3 PycioBoro BOJOXpaHWIMILA B
Kamapac depe3 neperopaxuparoniee coopy>XKeHue NpouCXoauT rpu noamnope 117 m
u Beie. [lepenus B CynTaHcaHmkap U3 NPOTOKH B KOHIIEBOM dactu PycimoBoro
BOJIOXpAaHWINILA HAYUHACTCS TpU OTMEeTKEe 115 M (mpU OTKPBHITHIX IIUTAX).
[TepenuB u3 Cynrtancanmkapa B KomOynak HauMHaeTcs NMpPU OTMETKE YPOBHS
BojbI 120 M uepe3 Bxonuyto ropioBuny Kombynakckoit gamui. CpaboTka BOABI U3
BOJIOXPAHIJINIL MPOU3BOAUTCS U3 PycnoBoro B HuxkHuM Obed u kanansl JIMK u
I[IMK, u3 Kamapaca B PycnoBoe, u3 Cynrancanmxkapa B Pycinosoe u JIMK, u3
Kombynaka B Cynrancanmxap.

TyamyloH-Hykyc  (cucrema nutbesoro sogocHabkeHus)

<7

Kapakannakcran

MpaBo6epexHbii KaHan
Kapakanakcra PycnoBsoe BoAoXpaHunuuie
Xopesm AMypapbs HNY=130m 114m Amyaapbs
TypKMeHUcTaH 117m

IleBoGepexHbIv KaHan
Xopeam HMY=130m
Kanapac

TysMyrOH-YpreHy

(cuctema nuTbeBoro BogocHabxeruna) —- HMNY=130m

CynraHcaHaxap 120m Kyw6ynak
PV a—

HMY=130m

TypkmeHgapba

Pucynok 1.6 CxeMa qBH>KeHUS BOJHON MAacChl B IPe/iesiax THAPOY3Ia.

CrerneHb HamoJHEHUST W CpPabOTKM BOJOXPAHWIMIN (QUKCUPYETCS Ha
BOJIOMEPHBIX TOCTaX, PACHOJIOKEHHBIX B BEpXHEM Obede mepen MIOTUHON s
PycnoBoro Bojoxpanuiuina, 3a BoA03a0OpHBIMU coopykeHusiMu B Kamapace u
Cynrancanmkape. YpoBHU BoJibl B KomOynake mpuHUMAIOTCSI paBHBIMU YPOBHSIM

BOJibI B CynTaHcaHpKape.
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CoBpeMenHnoe cocrosinue Bogoxpanuauil TMI'Y. IIposeaennsie B 2021 roay
UCCJEIOBAHMS, HANpaBJICHHbIE Ha  ompeneneHue  Emkoctu  PycioBoro
BOJOXPAaHWIINILA W COCTOSIHUSI 3aWJICHHOCTH II03BOJIMJIA CHENaTh CIEAYIOIINE
BbIBO/IbI. OOt 00beM PyciaoBoro BOAOXpaHWIMINA IPU YPOBHE BOJBI Y
mwiotuabl H=130m onpenenen paBubiM 863 MiH M3. OO0beM OTIIOKEHHH 3a BECh
nepuo 3kcrutyatanuu Ha 2021 roxa: 2340 — 863 = 1477 mun M3. [lmomaas BogHOM
noBepxHOCTH Ha oTMeTKe 130 M coctaBuna 248 kM2 IPOTUB MPOEKTHOM ILIOIIAAH
paBHoil 300 km2. CpenHuil yKJIOH OHa 4yamu PyciaoBoro BomoxpaHuaumia Io
npomepam coctaBisier 1=0,00004 npotuB mnpoektHoro 1=0,0002. Jemanvnoe
onucanue pe3yapbmamoe HAmypHwvlX npomepoe 6 2021z, npeocmaenenvt 6
RPOMENCYMOYHOM Omueme.

1.3 Pesxxum padoTsl Pyci0BOro BooXpaHninia

W3MeHeHne ypoBHS BOJHOM ITOBEPXHOCTH PyciioBOro BOJOXpaHWIMINA 32
nocieaHue 15 jgeT mokas3plBaeT, UTO PeKUMBI paboThl PycioBoro Bogoxpanuinina
ObUTM aHAJIOTUYHBI HUKIWYecKo BojgHOCTH rofoB (Puc.1.7). 2009-2010 roms
ObUIM MHOTOBOJHBIMH, U YPOBEHb JAEpXKaJICi NPAKTUYECKH BECh MNEPUOJ Ha
orMmeTke 129,5M. Centsi0pb-sauBapb 2012 roga takke ypoBeHb BOJABI OJHUMAJICS
10 oTMeTkH 129,5M. B ocTasibHBIE TOJBI YPOBEHBb BOJBI HE MPEBBIIAT OTMETKH
129M, m HE pa3dy HE NPOUCXOAWIO TMOJHOE HAIMOJHEHUE BOJOXPAHWIHINA 0
otMeTku HITY=130m.

1800,00 v : 130,00
1600,00 129,00

1400,00 128,00

1200,00
1000,00

127,00
126,00
800,00
600,00

- 125,00
124,00
400,00
200,00

- 123,00
122,00

0,00 121,00

1 2 3 4 5 6 7 8 9 10 11 12
mmm CpegH. o6bem

=fe=CpeaH.oT™.

Pucynok 1.7 CpenHeMHOTOJIETHUE XapaKTePUCTUKHU PyciioBoro
BOJIOXPAaHWIINILIA 32 TIOCJIeIHHuE 15 et
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AHanu3 MpPUTOKA W OTTOKA BOABI B BojoxpaHuiaume 3a 2004-2020rr.
MOKa3bIBAET, YTO MaKCUMalbHble NpUTOKU ObUM B 2005 roay, uro cocraBui 47,3
kM, 3atem B 2010 roxy — 43,8 kv®. HauMeHbIIME IPUTOKK BOABI 3a()MKCHPOBAHEI
B 2008, 2011 u 2018 rozmax, uTo cOOTBETCTBEHHO cocTtaBmwio 14,1 km® u 12,8 xkm?

(Puc.1.8).
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Pucynok 1.8 Pexxum pabotsl PycioBoro Bogoxpanunumia (2015-2021rr.)

Ilorepu BoAbI W3 BOJOXpaHWIMI. BbIONHEHHBIE BOJ0OATAHCOBBIE
pacdeTsl NO3BOJIMIIM YTOYHUTH IOTEPU BOJBI HA MCIAPEHUE B BOJOXPAHMIIMIIAX
TMI'Y, ¢ yderoM moTepb BOJbI Ha MEJIKOBOJBSIX M HAa TPAHCIIUPALHIO BOJHOU
PacCTUTEIBHOCTBIO, a TaKXe BBISIBUTH O0BEMbl (UIBTPALMOHHBIX IOTOKOB C
YCTAaHOBJICHHMEM THJIPABIMYECKUX CBSA3€M BOJOXPAHWIMI] C MOJA3EMHBIMU
ropu3oHTaMy. M3ydeHHe NaHHBIX IOKa3ajo, YTO IOCJIE BBOAA B JKCIUIYaTallHIO
PycroBoro BogoxpaHuiuila MOTepU Ha UCMapeHue aocturanu Ao 250 muH.M3 B
roJl B 3aBHCHUMOCTH OT pEXKHMMa D3KCIUlyaTauuud. B ManoBOAHBIE oAbl IIPH
rIyOOKHX cpaboTKax YpOBHS ATH MOTepU ObUIM HauMeHbIIUMU. Hanbonbiime
3HAQYEHMsI [OTEPU JOCTUTAIA B MHOIOBOJHBIE TOJbI, KOIZA YPOBHHM BOJIbI
NOJJIEP)KUBAINCH HAa BBICOKMX OTMETKax JJIUTeIbHOE BpeMsa. DunbrpanuoHHble
NOTEPU OKA3AJINCh 3HAYUTEIBHBIMU B MHOTOBOJHBIE T'OJbl, B MaJOBOJHBIE TOMBI
py IIyOOKUX cpabOTKaX BOJOXPAHWIMIL HAOMIOAAICA MPUTOK QUIBTPALMOHHBIX
notokoB. HaumbGonbimue QuipTpannoHHbIe MOTOKH Habmoganuch B PycioBom
BOJOXPAaHWIHNILE: NMPUTOK - 10 130 MaH.M3, OoTTOK - 10 280 MiIH. M3 B rOJ.
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2. COCTABJIEHUME ITPOI'HO3A OB BbEMA 3AWJIEHUS HA
PYCJIOBOM BOJOXPAHUJIMIIE TMI'Y (3adaua 2)

2.1 OueHka TMHAMUKH 3alJIEHHUS 32 MEPUO IKCIIYyaTALMU: MOCTYIIeHHe
HAHOCOB, OCAK/I€HHEe, PAa3MbIB U TPAH3UT

3anosHeHUE Jamy PycioBOro BoJOXpaHWIMINA Havajaoch ¢ uroHs 1981 ropa.
C 3TOro MOMEHTa HJIET CUCTEMAaTHYECKHUI ITPOLIeCcC 3auJIEHUs], CHUKAIOIUN 00beM
aKKyMYJIMPYIOIIEN €MKOCTH. 3ajadeil ucciegoBaHuid, npoBoaumbix HHUMWUNBII
OBLJIO ONpENEeNICeHUE U 3aT€M yTOYHEHUE OCHOBHOW SKCILUTyaTallMOHHOW KpPHUBOW
oobemoB Bogel W = f (H) mo Mepe 3amwieHuss BOAOXpaHWIMILA HAa OCHOBE
HATYPHBIX JAHHBIX TPOMEPOB TIIyOMH BOJBI B €€ Yallle Ha Pa3jM4YHbIX dTarax ero
AKCILTYaTalUH.

AHnanuz 0aHHbIX NO 3aujieHu0 3a nepuod Ikcnayamayuu c¢ 1981 z00a no
2008 200 nokazan cneoyrwuwee:

3a COpOKaJeTHUM TMEpHUOJ  JKCIUTyaTanuu BogoxpaHwmm TMIY
MPOU30LUIM  3HAYUTENIbHBIE M3MEHEHUS HMX MPOEKTHBIX  XapaKTEPUCTHK.
M3meHeHus: B OCHOBHOM MPOM30LUIMA 33 CYET PYCIIOBBIX MPOLECCOB B PycioBom,
KomiOynakckoM BOJOXpaHWUJIMIIAX M COEIUMHUTEIIBHOM KaHaje, IPOU30IILIO0
3aunenne Bogoxpanuwnuiy Kanapac u Cynrancanpkap.

HavansHas emkocTh PycioBoro BoioXpaHuiauiia, COCTaBIIAIOMIAs IO IIPOEKTY
2340 mmH. M3 cHusminack K 1985 rony Ha 585 muH. M3. IHTEHCUBHOCTh 3aWJICHUS
BOJOXpaHmIMIIA 3a nepuon 1985-2005rr. B cpemneM cocraBuia 22,2 MIH.M® B
roJi, MpUYEM OCHOBHON 00beM OTIOXkeHuH mnpousomen B 1991-1992 rr. 222

miaaM® ¥ B 1998 rony 108 mum.m?

, 4T0 B cymMme cocrausger 330 mum.m®. Ha
ocTanbHble 17 JIET 3TOro nepuoia NPUXOAUTHCA JIHMINL 25 MIH.M® HPHPOCTa
OTJIOKEHHMI. MaKCHMallbHBI BBIHOC HAHOCOB M3 PyClIOBOro BOJOXpaHWIMINA
Habmoganca B 1986 rogy - 135 mma.m®, B 1997 roay - 56 mua.m® u B 2000-2001
rr. - 110 muH.M>. BOZHOCTB STHX JIET COOTBETCTBEHHO cocTaBisiia 20,8 km’, 18,3
km® 18,7 kv 1 13,6 kv®.

OO0beMbl  3amieHus yamu PycimoBoro  Bogoxpanwiuima 1o 2002r.
ONPEIENSUIUCH MO JaHHBIM TpoMepoB, nposenéunbiMu HUMMBIT (CAHUNUPH). B
HOCIIEAYIOIUE TO/Ibl Takhe paboThl HE ObUIM MPETyCMOTPEHBI HU3-3a2 OTCYTCTBUS
¢unancupoBanus. B 2005 rony 6pun npoBeaeHsl mpoMepsl cnenuatiuctamu ['Y11
"batumerpuueckuil 1EHTp", W pe3yabTaThl IMOKAa3ald, YTO IOJIHAS EMKOCTh
PycnoBoro BomoxpaHunuma cHuA3WiIachk ¢ npoektHorn 2340 mmH.M3 go 1287

MJIH.M3, HU3MCHHIIMCH ITIOKA3aTCJINU IVIOIIAAN 3CPKaJia IIPpU Pa3JIMYHBIX T'OPU30HTAaX.
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B cBs3u ¢ ucnonb3zoBaHueM BoaoxpaHunuia Kamapac s co3nanus 3amaca BOJbI
Ha TUTheBBIC HYXBI (156 MmH.M3/T0o) ero cpaboTKa MPOU3BOAUTCS A0 OTMETKU
118m mpotuB npoektHoro 117m. B sToMm ciiyyae MUHUMAaNbHBIA 00bEM BOJIBI B
BOJIOXPAaHWIIUILIE JTOJKEH ObITh HE MeHee 500 miaH.M3. C yueToM ucnapeHust BOJbl,
coctaBisironieit st Kamapaca okomo 100 M M3/roa, HEOOXOAMMO  €ro
HaIoJHEHWE HE MeHee ueM 110 oTMeTku 125 M (630 muH m3). OrpaHUYE€HHOCTH
BOJHBIX PECYPCOB B MaJlOBOAHBIE TOJbI CO3/Ia€T OMNPEICICHHBIE TPYIHOCTH JIS
3anosHeHuss Kamapaca. B CBA3M C OrpaHMYEHUMEM YPOBHS HAIIOJHEHUS
Bojgoxpanwinia CynraHcaHpkap A0 OTMeTku 127.5 M, cyMMapHBIM IOJIHBIH
00bem Kombynaka u Cynrancanmkapa cokparuiics Ha 640 miaH.mM3.

AHanM3 HaTYpPHBIX HMCCIEOBAHUN U JIAHHBIX HKCILTYyaTAllMOHHOW CITY>KOBI
TMI'Y 1mo3Bosn BBIABUTH DPA3HUIY B YCIOBUSAX IPOABMKEHHUS, Pa3MBIBOB U
OTJIOKEHNI HAHOCOB MO JIJTMHE BOJIOXPAHWIIMINA M YCIIOBHO Pa3/IeNIUTh €€ Ha TpH
yJacTKa.

K 2008 rony nepewtii yuacmox (ctBOpbl 71-49) mimmHOM OKOIO0 15 KM
XapaKTepu3yeTcs: TMOYTH TIOJIHBIM 3aWjICHHEM TEPBOHAYAIBHOTO 00beMa,
cocrapisionero no mpoekry 110 mma.m®. DT1oT ywactok (or ormerku 112m 1o
117m) Obin 3amneH Ha 95% u SBISJICS TPAH3UTHBIM JIJII CMbIBA HAHOCOB U3
BojoXpanwiuia. OOumidi 00beM OTJIOKEHUNW HAa JAHHOM YYacTKE COCTaBIISIET
okoiio 11% x obmiemy 00beMy OTJIOKEHUN B BOJIOXPAHUIUIIE. Y CTAHOBJIEHO, YTO
BBIHOC HAHOCOB M3 BOJIOXPaHWIMIIA Ha 3TOM y4acTKe MPOUCXOAWI IpH padote
BOJOXPAaHWIINILA HA TOHWKEHHBIX OTMETKAaX YPOBHS BOJbl M 3HAYUTEIBHBIX
pacxolax OTTOKa B HWXKHUM Obed. Hampumep, mnpoBeneHHbIE MNPOMEPHI
NOATBEPAWIN, YTO MPU 3HAYUTEILHOM CHUXXEHUHM YPOBHS BOJbl Y IUIOTUHBI OT
127M no 118M Ha DPUNIOTMHHOM YYacTKE ITPOMCXOJWII HE TOJIBKO CMBbIB
OTJIOXKEHMM, 00pa30BaBIIMXCS K KOHITY JIETHETO HANOJHEHHUS BOJAOXPAHMIIUIIA, HO
U TIPOIIECC JaTbHEUIIIEro pa3MbIBa OTJI0KEHUIN. Pa3MbIB Ha 3TOM y4acTKe 1OCTUTAT
10 30 MuH. M° ipu 00meM 00beMe pa3MbIBa B BOLOXpaHuie 35-40 MuH. M>.
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CTBOP 49

CTBOP 37

[IpoleHT 3anieHns BOJIOXPaHUIIUIIA 10 y4acTKaM K
o01iemMy 00beMy 3auJIeHHs COCTABIISIT COOTBETCTBEHHO:
I yuactok — 11-12%,

IT yugactok - 17-20% n

III ygacTok — 68-72%.

Pucynok 2.1 Pacnipenenenne o6bema 3auiieHHs 0 y4acTKaM Yariu
PycnoBoro Bomoxpanuiuiia

[Ipu pabote BOAOXpaHWIUIIA MPU MOANEPTOM YPOBHE B BBICOTHBIX 30HAX
storo yyactka 118-130 M mpoucxonsT mpouecchl W 3auiieHus, U pa3MbiBa. [Ipu
IIPOXOKIECHUH JIETHEr0 MaBoAka ¢ pacxomoM or 2700 m’/cex no 4500 m3/cex u
YPOBHSX BojgoxpaHuiuiia ot 126m 1o 130M niporieHT 3auiieHust Ha oTMeTkax 118-
120M xonebaicst ot 71 mo 100% ot ob61iero o0beMa 3auieHusl Ha JaHHOM y4acTKe
BOJIOXpaHWInIa, Ha otMeTkax 120-124 sta Benumumna pnocturana 30-90%, a nipu
otMmeTkax 124-130 3amnenue cocrtaBisuio oT 0 10 44%. B manoBoaHbIC TOJbI Ha
orMmeTkax 118-124m mHabOmromancs mpolecc pasmbiBa, YTO CHHU3WJIO MPOICHT
samnenus 10 10-50% (mpotus 50-100%).

Bmopoit yuacmox Bonoxpanuwiuiia ot 49 cteopa a0 37 crBopa jqiuHoi 30
KM (Ha pacCTOSIHUM OT IUIOTHUHBI 15-45 KM) UMeeT MPOeKTHYI eMKOCTh 460 MITH.
M>. DTOT y4aCTOK XapaKTEPU30BAJICA M3MEHYMBOCTBIO II0 TOIaM BEIUYUH 00HEMOB
HaHOCOB OT 27% 110 71% OTHOCUTENBHO MPOEKTHOM eMKOCTH (Tad. 2.1).

B manoBoaHbBIX Togax 00beM HaHOCOB Ha 3TOM ydacTke cocTaBisut 30-35%
€€ HayaJbHOM €MKOCTU. B MEeTpoBbIX AMana3oHax MO BBICOTE OTHOCHTENIbHBIC
W3MEHEHUS OTJIOKECHUM HEeBEIUMKU. HaHOCBhI MOCTYmaroT ¢  BBIMIEIEKAIIETO
TPEThETO YYacTKa, MX MPOJABMUKEHUE K IUIOTUHE WM OTJIOKEHUE 3aBUCHUT OT
YPOBEHHOTO pEXHMMa BOJOXPAHWJIUINA, a TakKe OT BEJIMYMHBI PACXOOB,
MOCTYTAIOIIMX K TJIOTUHE M BETUYUHBI PACX0JI0B, COPAChIBAEMBIX B HIKHHM Obed)
TUIPOY3JIa, T.€. OT PYCJIOBBIX MPOIIECCOB, MPOTEKAIOIINX HA 9TOM YYaCTKE PEKH.
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Ta6n1z1ua 2.1 AKKYMYJ'IHHI/IH HAaHOCOB IIO BBICOTHBIM OTMCTKaM H HX

IMPOOCHTHOC COACPIKAHUC OTHOCUTCIILHO ITPOCKTHOT'O, MJIH M3

(=]
8
BbICOTHbIE 30HbI Sl 2 Eln o =

O6bembl
OTIOXEeHUM 85 71 73 85 89 62 86 90 100 105 110 103 105 107
no—117 m

986
87
88

989

997

% 3aunnexHus
(110 MnH.Mm3)

Ob6bembl
OTNOXEHUN
OT-117 po—
123 ™m

% 3aurneHuns
(460 MmniH.m3)

Ob6bembl
OTNOXEHUN

or — 123 go —
130 m

% 3auneHus
(1770 mMnH.Mm3)

7r || 165 (166 |77 || 81 | 86 || #8 | 82 | 971 || 95 | 100 [ 94 | 95| 97
155 124 126 155 111 118 136 210 244 270 330 187 223 264
427 N2 |34 124 |26 | 30 |46 || 33 |F a9 | /1 |40 48! | a7
345 255 329 345 365 379 442 481 523 538 514 608 678 679

198 40| B 48| N9 =200 2408 B 25 27 |29 B 308 E 298 W34 1 =38 .38,

Tpemuii yuacmoxk BOJOXpaHWINIA IIUHOW cBhIEe 30 kM, co cTtBopa 37 u
BbIIlIe, HauOoJiee TMOABEPKEH BIMSHUI0O M3MEHEHUM ypoBHeWH Boabl. Ha sTom
y4acTKe pacIoyiaraeTcs 30Ha BBIKJIMHUBAHUS KPUBBIX MOAMOPOB MPHU KOJeOaHUU
YpPOBHEH BOJbI B BOJOXPAHWIIUILE CBBINIE OTMETKH 124 M. DTO OCHOBHAasl 30HA
OTJIOKEHUM HAHOCOB, IMOAXOMSIIIMX C MNOTOKOM 110 peke. IlocrosiHHbIe
nepeOpMUpPOBaHMST HAHOCHBIX OTJOXKEHUHW Ha HOTOM YYacTKE CBSI3aHbl C
MEePUOIMYECKUMH CpabOTKaMU M HAIOJHEHHSIMU PyclioBOTO BOJOXpaHUIHUINA U
WUTPaAIOT OMPEACICHHYI0 POJb B WHTEHCUBHOCTH 3aWJICHUS BOJOXPAaHWIMIIA U
CO3JIaHMM KPUBOUW JOMOJHUTEIBHOTO MOANOPA, PACHPOCTPAHAIOUIEHCS BBEPX IO
TeUeHUI0 peku. Ha 3ToM yyacTke 30HBI pa3MbIBa YE€PEIYIOTCS C 30HAMU HaMbIBa
OTIIOKEHUM: 00BEMBI Pa3MbIBa B cTBOpax 32 u 36 nocturamu 80-100 muH. M, B TO
e BpeMsi cTBopbl 31 u 35 XxapakTepu3oBaMCh OOJIBIIMM OOBEMOM OTJIOKECHHM,
pocTuraromumu cebime 100 MaH. M.

Kak mnoka3piBaeT aHalu3 HATypHBIX HM3MEPEHUl W pacueToB OOBEMOB
3aWJICHUM 10 JJIMHE BOJOXpaHWIWINA HauOOJbIIHE OO0BEMBI  3aWJICHUS
HAOJIOMAIOTCS BO BpeMsl MPOXOXKACHHS JIETHUX I[MaBOJKOB TIPH  TOJNEPTOM
BepxHeM Obede PycnmoBoro Bomoxpanuiumia. [lpudyem nmo ganueiM k 2008 romy
MPOLICHT 3aWJICHUS BOJOXPAHWIMINA IO y4acTKaM K oOIieMy oObeMy 3ausieHUs
cocTaBuia cooTBeTCTBEHHO: | yuactok - 11%, Il yuactok - 17,7 % u Il yuyactok -
71,3 %. 1Ipu mpomnycke maBOAKOBBIX PACXOJI0B MPHU MOHMUKEHHBIX YPOBHAX BOJbI B
BOJOXPAHIWINILE WM TpU CpabOTKE YPOBHS BOABI HAOIIOMAETCS WHTECHCUBHBIN
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CMBIB HAHOCOB C BEPXHHUX YYaCTKOB BOJOXpaHWIHIIA. B mpoiecce 3Toro cMbiBa Ha
BCEX TOIMEPEYHBIX CTBOPAX HAOJII0IATIOCH 3ariy0JieHre 1o JIMHUU (hapBartepa.
[ToTepss éMkocTu PyciaoBoro BOJOXpaHWIIMILA 3a NEPUOJ SKCIUTyaTalluu
npeacTtasiieH Ha Puc.2.2. PaccMarpuBas 3auiieHHE BOJOXPaHWIMIIA B BBICOTHOM
paspese, orMeTuM, 4uto OT 112mM nmo 117M OTMETKH MPOM3ONUIO 3aAUIECHUE
BoJoXpaHwinia Ha 95 % u pocrturino 104 muH. M3 nipu npoekTHO# emkoctH 110
miH. M. Co 117M g0 123M OTMETKM 3amiieHue JOCTHIIO 36 % OT IPOEKTHOIO
obbeMa m coctaBmino 166 mmH. M> (mpoexTHbI 00beM 460 maH. M%). Co 123Mm
orMeTku 10 130M oTMmeTkM 3amieHue Hocturio 38% u cocraBiser 670 MiH. M
(mpoexTHbI 06beM 1770 mmn. M?). Takum 06pazoM, mo cocrosamio Ha 2002 rox
o0beM BojoxpaHwmiia cokpatuics Ha 40% u coctasiser 1400 mutH. M3. O0beM

3ausieHns pased 940 mMiH. M.

H, ™
132
130
128
126 == MpociThsiii 1995
124 —A— 1998
2
122 000
—o— 2002
120
=== 2005
118
-@- 2008
116
114
112 O6bem, MIH.M3
110
0 500 1000 1500 2000 2500

Pucynok 2.2 Tlorepst emxocTu PyciioBoro Bogoxpanuiuia (~28 yer)

Ananu3 pesynomamos uccieoosanuii 2021 200a nokazan ciaedyrwuiee:
IIOJIHAs €MKOCTh PycClIOBOro BOJOXpaHWIMILA CHHU3WIACh C MpoeKTHoM 2340

MIH.M> 10 863 MIIH.M?

M0 COCTOSTHHUI0O Ha MOMEHT WU3MEPEHHI; COOTBETCTBEHHO
U3MCHIINCHh TIOKa3aTeld TUIOMIQJM 3€pKajla MPU PA3TMYHBIX TOPU30HTAX, IPH
stoM Ha otMmerke 130m paBHa 247,8 kM2. ['padmku u3MeHEHUS OOHEMOB H
TJIOMIAAN 3epKaja BOAHOW TMOBEPXHOCTH B 3aBUCUMOCTH OT OTMETOK IPHUBEICHBI

Ha Puc. 2.3 u?24.

Tabnuna 2.2 JlunaMuka U3MEHEHHUs] eMKOCTU PyclioBOro BOJOXpaHWIMINA 32

Mepuoa SKCIIyaTaluu, M.HH.M3
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Pucynok 2.3 Jluramuka u3MeHeHUs: 00beMOB PyciioBoro BogoxpaHuanina
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[TpoexTHbie 00BeMBI - | BMIL] - HUWMBII - 2021 rox
v 1981 roxg 2008r.
POBEHb,
M Ionusei | Ilomesusrii | O0bem | O0bem O0nem ITnom. BogHOI
00BeM 00BeM BOJIBI BO/IbI 3anJICHUs MOBEPXH. KM?
130 2340 2090 1287 863 1477 247,8
129 1950 1700 994 539 1411 211,0
128 1640 1390 746 302 1338 175,2
127 1380 1130 539 133 1247 134,9
126 1130 880 372 64 1066 69,7
125 930 680 263 25 905 8,2
124 740 490 188 4 736 1,7
123 570 320 129 0 570 0
122 450 200 87 0 450 0
121 340 90 58 0 340 0
120 250 0 36 0 250 0
119 190 0 20 0 190 0
118 140 0 9 0 140 0
117 110 0 0 110 0
116 80 0 1,6 0 80 0
115 50 0 0,5 0 50 0
114 30 0 0,1 0 30 0
113 10 0 0 0 10 0
112 5 0 0 0 5 0
— H,m —

132 \

130 L - I =

128 1 L [ |

126 //// //

124 /l/

122 e |

120 / V=f(H)

118

116 /

114 /

112 -

110
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Pucynok 2.4 Tlnomaay BoJHON NOBEPXHOCTH BOIOXPaHUIMIIA

AHaJIN3 COCTOSIHUSI 3aWJICHHOCTH 4Yallld BOJOXPaHWIMINA MO TpOMeEpaM B
2021r. moka3ai, 4To €MKOCTh MOJHOCTHIO MOKPHITAa HAHOCHBIMHU OTJIOKEHUSIMH 0
oTMeTku 125M, uto coctaBwio 905 muH.M’, T.e. 38,7% oT Bcero ooOmema
otnoxenuit (Tabma. 2.3, Puc.2.5). OcranbHas 4acTh OTJIOKEHUM pa3MeIlleHa BHIIIE
B CJIEYIOILIEM MOPSIKE:

e MexIy oTMeTKamu 125-126 m - 161mn. M* (7%)

e MexIy oTMeTKamu 126-127 m - 314 mun. M° (13,4%)
e Mexay orMeTKamu 127-128 m - 260 muH. M (11%)

e Mexay orMeTkamu 128-129 m— 310 mumn. M (12,2%)
e mexay orMeTkamu 129-130 m — 390 mumn. M? (17%)
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Namda

.~ B/x. Kanapac
BodocdpocHoe -
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Namda
B/x. CyamoHcandxap

__Mlamda
~ B/x. Kanapac

Maamuna //’/

BodocdpocHoe
coopyxeHust

B/x. Cynmoncaudxap

Pucynoxk 2.5 Bupa Bopoxpanuiuia Ha otMeTkax 124wm (Bo Bpems npomepos) u 130m (HITY) ¢ ykazanueM cyxux 30H

Pecnydnuka YsdekucmaH

Pecnydnuka TypkmeHucmaH

Pecnydnuka TypkMmeHucmaH
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Ha Puc. 2.6 npencraBieH Trpaduk 3aBUCHMOCTH OOBEMOB OTJIOKEHHUM OT
BBICOTHBIX OTMETOK B 30HE Yamm PycimoBoro Bogoxpanmwmiia. M3 rpaduka BUgHO,
YTO HMHTCHCUBHOCTH 3amJIcHUSI ¢ OTMETKH 112 M mo ormerkm 118 M He odYeHB
BoIcokast — 180 muH.M?, ¢ otmeTrku 120 M 1o 128 M cocraBuia OOJIBIIIYI0 YacTh

pasnoi 1050 MuH.M>.
H,m

130
128 ‘./-’V.
126 |

124 =
122 ,-/'

120
118
116
114 -
112

0 200 400 600 800 1000 1200 1400
MnH.m3

Pucynox 2.6 Pacnipenenenrne o0beMOB 3aUJICHUS TI0 BBICOTHBIM 30HAM

JlivHa Yamy BOAOXpaHUJIMINA MPOTSHKEHHOCThIO 81 KM, ObuH pa3OuThl Ha 8
y4acTKOB cieayroieit npotsikeHnnoctu (Puc.2.7): 1 ydactok — 10380 M; yyacTtok
— 10150 m; yuyactok — 10169 m; yuactok - 10321 m; yuactok - 9610 m; yyacrok
- 11460 m; yuyactox - 9460 m; yuactok - 10940 m. Huxe npencraBieHbl
JaHHbIE 10 O0bEeMaM OTJOXKEHUN B pa3pe3e ydacTKOB, TaKXKe B TMOpPsIKe
BO3PACTaHMs, YTO B CyMMe cocTaBuau 1477 min M3,

1600
Mnua m3
1400
1200
1000
800
600
400
200 -
M
O 1740380 | 20 530 | 30 699 | 41 020 | 50 630 | 62090 | 71 550 | 82 490
= OGnembl 3aUNEHUs NO | 55 5a9 | 300,638 | 285,366 | 352,115 193,337 | 77.082 | 35,108 | 7.208
ydyacTKam
" 3aunenune B NOPAake | o5 589 | 526,926 | 812,292 |1164,4071357,7451434,827 14699351477 147
BO3pacTaHuAa

Pucynok 2.7 PazMmenienre OTI0KEHNMN MO INTMHE Yallll BOJOXPAHUIIUIIA
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[Ipu 3TOM: 1-y4acTOK - NMPUILUIOTUHHBIN, NPOTKEHHOCTHIO 10,4 KM MOKPBIT
OTIOKEHUAMH B 00beMe 226,4 MIH.M>, 2-y4acTOK NpoTsHkeHHOCThI0 10,2 kM — 301
MIH.M’, 3-y4acTOK mpoTskeHHocThIo 10,2 kv — 285 mmm.m®, 4-ydacTok
npoTsKeHHOCTBI0 10,3 kM — 352 MitH.M?, 5-yyacTok JumHON 9,6 kM — 193 MuH.M?,
6-yuacTok mmuHoM 11,5 kM — 77min.M?, 8-yuyacTok mmmHOM 11kM — 7 MuaH.M>.
OcHOBHasg 4YacTh OTIOKeHMH B o0beme 1164 wmma.M® (79%) mno nnuHe
BOJIOXPAHWJINILA PACHOJIOKEHBI Ha ydacTke 10 40 KM OT IUIOTHHBI, OCTallbHas
gacth 312 man.M® (21%) — Ha cnenyroniem 40 KM ydacTke.

Cpeanuii ykjaoH jaHa d4amu PycinoBoro BOAOXpaHWIMILA [0 IMPOMEPAM
coctaBul i=0,00004 tipotuB mnpoekTtHOro i=0,0002, 4TO O3HA4YaeT OTIIOKEHUS
chopmupoBaBIIrecss B HadaidbHOM »JTamne (mepBeie 10 Jer) sKcmtyaTanuu
BOJIOXPAHWIININA TOCTEIEHHO NEPEMECTUIIUCh BHU3 MO TEUECHHIO K IUIOTHHE

(Puc.2.8).

OTMeTKU, M
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Pucynok 2.8 1IpomonpHbIN YKIOH JHA Yamy PycioBoro BogoxpaHuiauma

Ha pucyHke mpencTaBieHO COIOCTaBIEHUE OTMETOK JHA BOJOXpaHWIMLIA -
IPOEKTHbIE M IPOMEPEHHBbIE, TJI€ OCHOBHBIE CKAayKW OTMETOK HaOJIIOJaJIUCh B
NPUIUIOTUHHON 30He B mpexaenax 3-5 m. Pazpaborana ['MMC mopnens PycnoBoro
BOJOXPAaHWINILA HAa OCHOBE IPOM3BEICHHBIX HATYpPHBIX IPOMEPOB, KOTOpPAs
OTpakaeT MOP(OJOTrNIECKYIO KapTHHY JIOKa BoJOoXpaHuauIa. biarogaps mogenu
ObUIM ONpEJENICHbl 30HBI B 4Yallle BOJAOXPAHWINILA, KOTOPbIE BXOIWIA B OOIIUH
00BEM EMKOCTH, a IPU BOAOIIOIaYe OCTABAINCh B KAUECTBE 3aTOHOB HE
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ucnonb3zyembiMu (Puc.2.9). 'IC moaenupoBanue PyciioBoro BojoxpaHwiniia Ha
OCHOBE ITPOMEPOB BBISIBUIIO CIEAYIONICE:

Ha npurioTuHHOM y4yacTKe MpU OTMETKE YPOBHS Bojbl 125 m Habmomaercs
JBH>)KEHUE MYTHOTO MOTOKA HA OJIHOKM BOCBMOM IMOINEPEYHOIO CEYEHUs CTBOpa 22,
4yTO OTpakeHo Ha (otorpaduu ydactka. Ha OETOHHBIX MJIMTax OTKOCA A3TOrO
y4acTKa MMEETCSl OTJI0KEHUSI HAHOCOB Ha OTMETKE 127 M, Takue K€ OTIIOHKEHHUS
HAaHOCOB HAOJIOIAI0TCS U Ha OETOHE BEPXOBOTO OTKOCA JamMOBI Ne 3.

B paiione mamOb1 Ne 2 3aTOH MOTHOCTHIO 3aUJICH 10 OTMETKHU 125 M.

B paiione ctBopoB oT 51 1o 35 npu OTMETKE BOABI MEPE IIIOTUHOU 125 M,
HaOJFOaeTCsl MHOKECTBO TIPOTOKOB M 3aTOHOB, TI0 000MM OeperaM MepeKPhITHIX
nepeMbluKaMi 00pa30BaHHBIX B MPOIECCE 3aWJICHUS U MPEACTABISIONIMX B 3THX
YCJIOBUSIX MEPTBBIN 00bEM.

Takas xe KapThHa HaOMIOMaeTCs Ha  BBIMICJNEXKANUX  YYacTKax.
JleBoOGepexHass MpoToka B paiioHe 34 cTBOpa 3amiieHa 0 oTMeTkH 127,5M. B
ctBope Ne 33 panee pasmbiBaeMoro no riayounsl 10-18 merpoB, B HacTosiee
BpeMsl IpaBasi MOJOBUHA 3aWJICHA 10 OTMETKU 127M. DTO OYEBUAHO CBA3aHO C
OTJIOXKCHUSIMA HAHOCOB Ha HIDKEJIEXAIleM Y4YacTKe M CO3JaHueM Oapa,
CHIKAIOIIEr0 CKOPOCTh HA BBIIIEIIEIKAILEM YYACTKE.

Ha yuactke Bbiiie Jlebarckoro Mocta B pe3yjbTaTe HHTEHCUBHOTO 3auJICHUS,
BBI3BAHHOT'O BBICOKMMH OTMETKAMH B PyCIIOBOM BOIOXpaHWIMINIE B MPEIbIAYIINE
roJibl, TaKke o0Opa3oBajach Macca MEJIKUX U KpPYIHBIX MNPOTOKOB, YacTh W3
KOTOPBIX TMEPEKphITa 00pa3yIONIMMUCS B HUKHEH YacTU MEpeMbIYKaMH, 0ObEMbI

BOJIbI B KOTOPBIX HEC MOTI'YT OBITh UCITOJIb30BAHEI.

Pucynok 2.9 Pesynbrarel ' MC monenu, no KOTOpbIM onpeeieHbl 30HbI

34TOHOB B 4allC BOJOXPaHHUJIMIIIA
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Pucynok 2.10 T'MC monens PycnoBoro BogoxpaHnuiuina

Elevation,

m 130 129 128 127 126 125 124 123 12 121 120 119 118 117 116 115 114 113 112
|

Design

capacity 2340 | 1950 | 1640 | 1380 | 1130 | 930 | 740 | 570 | 450 | 340 | 250 | 200 (130 (110( 80 |50 |30 | 10| 5

BMC 1287 | 994 | 746 | 539 | 372 | 263 | 188 | 129 | 87 | 58 | 36 | 20 | 9 | 3 [ L6 |05 |01

GIS Model| 1264 |944,7 (7184 |512,2333,4|241,9|158,6|122,5| 72,6 | 56,1 | 352 | 194 |85 (28 (12 |05 (01| 0 | O
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2.2 OueHka BJIMAHUA 3aMJICHHUA M €r0 POCTA Ha pacnpeejeHre BOAHbIX
PeCypCcoB VI DJHEPreTHYeCKUX M HPPUIALMOHHBIX HY K Y30eKUCTaHa U
TypxkmeHnucrana.

B Hacrosimee Bpemst ¥Y30ekuctad 1 TypKMEHUCTaH HE MOTYT B ITOJIHOW Mepe
MCIIONB30BaTh BOJIHBIE pECYpChl peKu AMyaapbu JUisi TOKPBITHUS CBOMX
UPPUTALIMOHHBIX U DHEPreTUYECKUX MNOTpeOHOCTEN W3-3a 3aWJIEHUS W TOTEepU
éMkoctu Bopoxpanwauil TMI'Y, B ocobeHHOCTH PyCc10BOTO BOJOXpaHUIIHIIIA.

Y30exucman. TysaMyrOHCKUH THAPOY3EN MOCTABISAET BOAHBIE PECYPCHI I
MoJIUBa OpoIlaeMblX 3eMenb B Xope3Mmckoil obnactu u  Kapakanmakcraxe,
OCYIIECTBIsIETCs. TTPOon3BOACTBO 450 MiH. KBT/4 B roj 37€KTpHUYECKON SHEpruu,
moAaeTcsl MUTheBas Bojaa B Yprend m Hykyc. U3 pexku Amypapsu uepes TMI'Y
oporaetrcsi okojio 530 Teic. ra 3emenb B PecrmyOnmke KapakanmakctaH, MOTYIb
croka 0,08-0,1 n/cex/ra, oTTOK ¢ omHOro TekTapa coctaBisgeT 2,5-3,0 ThiC.M.
OpoiaeMas momaaes Xope3McKoi obnactu cocrabisger 255-260 Twic. ra. B
MaJIOBOJIHBIE TOJIbI BOJIOMOMaYa Kojaeobnercs B npeaenax 2,0-3,5km3, U3 KOTOPHIX
70% npuXxoIUTCSI HA BEr€TallMOHHBINA TEPUO/I.

Typkmenucman. 3emiu J{ammory3ckoro BenosiTa OpoIIaloTCsi B OCHOBHOM U3
Typkmenaapeu ¢ Bogozabopom n3 TMI'Y u cucremsl kaHana XaHs0 B HUKHEM
TedeHMH. TyYpPKMEHAaphs, C TNPOMyCKHOM crocodHocTeio  210-230M%/c,
obecrieynBaeT BOAOW 3eMiIM NATU perhoHOB Jlamiory3ckoro Benosra: Akxaene, C.
Husizos, I'opormsl, ['ypbanconran Jmke u Pyxsioenent. Opoiaemas miomaib 13
BoJ Amymapeu B Jlamorysckom Benosite 340 Thic.ra, B T.4. U3 OPOCUTEIBHOM
cucrtembl Typkmenaapbs - 180 Tbic. ra. B cBsizu ¢ 3auji€eHUEM U YMEHBbUICHUEM
MPOMYCKHOM  CIIOCOOHOCTHM paHee CYIIECTBYIONIEH OpPOCUTEIBLHONM CeTH U
HEXBATKOM BOJABI UAET PEKOHCTPYKIHS OPOCUTENBHBIX CHUCTEM, TAE MPOEKTOM
MPEAYCMOTPEHO OYHCTKA M TMEPEYCTPONCTBO OPOCHUTENBHBIX CHUCTEM i Oosiee
HaAEKHOTO BOOOCHAOKeHud 425 ThIC. ra.

N3menenue ctoka peku AMynappd UMEET UUKIMYECKHH XapakTep, T.e.
MaJIOBOJHBIE 1 MHOTOBOJIHBIE T'0/Ibl HOBTOPSUIMCH Yepe3 Kaxkabie 5-7 ner. OnHako,
KaK TMOCJIEJCTBUE M3MEHEHUs KIMMaTa, IUKINYHOCTh MaJIOBOJIbSI COKPATHIIACh U
Tenepb NpPoUCXoauT uepe3 kKaxabie 3-4 roga: 2000-2001 roasr (moapsia 2 roaa),
2008, 2011, 2014, 2018 u 2021 ronpl, 4TO CO3Ma€T OCTPHIE MPOOJIEMBI B
YAOBIICTBOPEHUN TMOTPEOHOCTH CEKTOPOB JKOHOMHKHA B BOJHBIX pecypcax,
OCOOEHHO CENbCKOTO XO035HCTBA, rae norpedmnsercs 1o 90% BOAHBIX PECypcoB, U
COKpAILEHHE BOJOMNOJAYU ISl JaHHOIO CEKTOpa YIpOKaeT MPOAOBOJILCTBEHHOU
0€30MacHOCTH CTPAHBI.
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B pesynapraTte rno0anbHOTO TOTCIUICHUSA KIMMAaTa W TOCIETYIOMIETO
COKpAILEHHs IUIONIaAH JIEAHUKOB pAcrojlaraeMble BOAHBIE pecypchl LleHTpanbHOM
A3un  cokpatwimch Ha 25-30%. Ilo nporHozaM OXUIAETCs [JajbHEMIIEe
MOBBIIEHNE TEMIEPATYPBI, YTO MPUBEAET K COKPALICHHIO TUIOMIAAN JIETHUKOB 10
40% u 6onee. 1o mpeaBapuTenbHbIM pacueTaM yueHbix 70 2050 rona oxumaercs
CHIDKEHUE MPUTOKA K peSku AMyznapbu Ha 15-20%.

Hezamuenoe enuanue 3aunenusa. CokpailleHHE TIOJIE3HOTO 0oOBEMa
Pycnosoro Bomoxpanwmmia TMI'Y wu3-3a 3auieHus NPUBOIUT K YXYIALUICHUIO
00ecneYeHHOCTH BOJIHBIMU pecypcamMu Y30ekuctaHa u Typkmenucrana. Ilpu
MPOCKTUPOBAHUHU NoABEIICHHbIE Tuomaan K TMI'Y co ctoponsl IByX rocy1apcTB
coctaBisuin 960 Teic. ra. CokpamieHne €MKOCTM PycioBOro BOOoXpaHWIIMILA Ha
1477 mmH. M3 TPUBOAUT K 3HAYUTEIBHOMY CHIDKCHUIO JKCIUIYaTallMOHHOU
MOITHOCTH TysIMyIOHCKOTO THIPOY3Ja:

e YyXyAIIATCs BO3MOYKHOCTH CBOCBPEMEHHOIO H  TapaHTUPOBAHHOIO
3alOJHEHHS] TPEX HaMWMBHBIX Bojgoxpanwiuml: Kamapac, Cynrancasmxkap,
Kombynak;

® HAUMHAETCA I[POLECC HMHTEHCUBHOIO  3aWICHUS TPEX  HaJIMBHBIX
BOJOXPAHMINIL U COKPAIICHUE UX ITOJIE3HBIX 00BEMOB,;

e YXYAIIUTCS KayecTBO BOAbI Kamapacckoro BONOXpaHWIIMING, KOTOPOE
UCIIOJIB3YETCSI B OCHOBHOM JIJISI TUTHEBBIX LENEH;

® VYXYAUIMTCS BOJAOOOECIIEUEHHOCTh OpPOLIAEMBIX IUIOMIAJed B HU30BBSIX
peku AMynapeu, noaseuieHHbIx K TMI'Y, mpon3oiiieT cokpanieHne oponiaeMbIxX
3eMenb Ha 76690 ra mo COCTOSIHUIO 3alJICHHOCTH PyCIIOBOrO BOJIOXpaHWIIHILA B
Hacrosiiee Bpems, 0e3 yuera BO3JIECHCTBHS Ha DKCIUTyaTallUOHHBIC MOLIHOCTH U
(YHKIIMOHUPOBAHHUE TPEX HAIUBHBIX BOJOXPAHUIIHIIL,

e yXyAIIaTcs BO3MOYKHOCTH pETyJIMPOBAHMS CTOKA pEKu AMylaphu,
KOTOPBIH Konebnercst B mpezenax 35-75 KM®, BK/IIOYas MPOIYCK MAaBOJAKOB U HMX
TTOCJIEACTBUH;

e cHM3UTCA MomHOCTE [DC, mnNpoOM30HUIET COKpalleHHE BHIPAOOTKU
IIEKTPUYECKOU SHEPTUH.

PacyeT romoBhIX 3KOHOMHYECKHX IOTEPh 3a CUET MOTEpU EMKOCTH PycioBoro
BOJIOXpaHWIUIa (Bo3jelcTBUE Ha 3 HajduBHble BojoxpaHuwiuia TMIY He
YUTEHBI):

A) UPPUT'ALIMA - muiomiaas ¢ HexBaTKOW BoAbI — 76690 ra;
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Xmonok: 1) 2021 rox - Bcero xjaomnok-ceipert 3,4 MIH.T; ¢ 1 ra nmorepu (XJa0moK) 1-
1,5 Tonn; Bcero BojiokHO - 25307,7 T (¢ 1T chipa-330 kr, 11eHa PyHT BOJOKHA —
1.05 USD B 2021r.2); sxoHomuueckue norepu - 59,051 mun. USD B 202115

i1) cpeausis nena 3a noci. 10 net (1 gysT - 0,65 USD); sxoHOMUUYECKHE TOTEPH -
36,556 muu. USD

Puc:

V30ekuctan: 2021 roxa, puc-ceipen (wansl): Kapakanmnakcrtan- 44000 ra u Xopesm
- 30000ra; BanoBslii cOop Bcero no miany: 226000 +141091=376091 t. - 330115
USD

Typxmenucrtan: [ToceBHas momans puca B Jlamory3sckom Buiosite - 8100ra,
Jlebanckom - 10200ra ; Banoserit coop: 35000 + 47400 = 82400t — 271096 USD
DKoHOMUYECKHE TTOTEpH Beero no pucy: 601211 USD

b) SJHEPI'ETHUKA - ¢wunancoBeie motepu ~ oT 5,5 mo 16 miaa. USD B rox B
3aBUCHMMOCTH OT BOJHOCTHU I'0JIa C YUYE€TOM 3aUJICHUS MOJIe3HOM éMKOCTH PyciioBoro

Bojgoxpanwinma;, MomHocte Tysmyronckoit I'9C-150 MBt, npoektHas
BBIpa®oTKa sHepruu — 830 muH kBT yac B rox; 6 arperatoB 1o 25 MBT;
pacueTHbIi Hanop 16,4 m; TpeOyembiit pacxon 179 m3/c.
Mpurox,m3/c | O6bemmnH |OtMetia, M | PaBoywitanop, SR, S SLL LR
lon w3 . MnH KBT yac % norepm,
MnH. USD
2016 | 692,62 21,842 123,8 7,8 443,404 44 34 8,04
2017 | 1067,25 | 33,657 126,5 10,5 604,173 60,42 5,43
2018 | 569,33 17,954 121,2 5,2 136,331 13,63 15,07
2019 | 948,75 29,920 126,9 10,9 571,695 57,17 7,00
2020 | 644,08 | 20,312 122,4 6,4 213,371 21,34 14,89
2021 | 412,80 13,020 122,2 6,2 151,000 15,10 16,26

*Qoun kunosamm-uac 6 Y3z6exucmane cmoum $ 0,018-0,027 (2016-2020 200)

2 Wall Street Journal
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2.3 [locTpoenue Ha 50 JjieT Bepea 0:xKuIaeMYI0 TMHAMUKY NOTEPH
eMKocTH PyciioBOro BogoxpaHuinma

[IporHo3nbsie pacuerbl 3awiieHUss PycloBOTO BOJOXpaHWIWINA ObUIH
BBITIOJIHEHBI TIO (PAKTUYECKOMY PEKUMY €ro padOoThI U IO MPeJIaraéMoMy PEeKUMY
JKCIUTyaTallii C YYETOM BOJHOCTH PAacUETHOro rojaa. Pexxum pabOThl MPUHAT I
CpPEAHEBOJHOTO, MAJIOBOJIHOTO U MHOTOBOAHOTO roAoB. [Ipu pacuerax mosje3HbIid
00nem Pyciiosoro Bogoxpanunuma npu HITY = 130 M npunsar 1427 mua M3 (1995
ron). JlaHHbll 00beM OB IPUHST 32 HAYAIBHYIO TOUKY OTCYETA JJIS ONpEIesICHUs
B JlaJbHEUIIIEM BEIWYMHBI U3MEHEHUS IOJIE3HOM €MKOCTH B 3aBUCUMOCTU OT
MPUHATOTO pekuMa pabOThl BOJOXPaHUIIHIIIA.

O6beM yCcTOMYMBOTO pycia Ha ydacTKe BepxHero Oneda ObuT onpeneneH mo
metony B.A. CkpbuibHuKOBa M cocTaBuwi Wp = Qcp. mas/Vp - Lu = 165 M. M3,
rne Q cpms = 1800 MP/c - cpeHEMHOrOJETHHI PacXoi BOIBI 3a MABOIKOBBIM
nepuox; V, = 1,0+1,2 m/c - ckopocTh OBITOBOTO pycia AJisi YCIOBUHM p. AMyJapbu;
L, =110 k™ - nnuHa BepxHero Obeda ¢ y4eToM JIOMOJIHUTEIBHOTO MOIopa.

[Ipu mnpuHATOM nJii JAHHOTO YydYacTKa PEKH YKIOHE OBITOBOTO pycia
1=0,00018, ruppaBaryeckue 3JI€MEHTH yCTOMYMBOIO pycia cocraBuinu B, = 600
M, Hp = 2,5 m. CornacHo pa3zpa®oTkam, KOr/ia 1oJjie3Has eMKOCTh BOJOXPaHMWINIIA
CTaHOBUTCS paBHOM BenuuuHe 8,33Wp TO B PycinoBoM BOJOXpaHWIIMWILE HUIECT
BTOpas CTaaus 3auieHus. B manHom ciydae 8,33 - 165 = 1374 = 1400 mun. M3,
MO3TOMY pacyeThl MPOBOAMWIMCH C y4eToM 3Toro ¢akrtopa. McxomHass oTmeTka
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CYMMBI OTJIO)KCHHM HAaHOCOB B BOJOXPaHWIHILE PUHITA PABHON Xor; = 124,83 M,
KOTOpasi ~ OmpejaelieHa 1O  KPUBOM  MPOEKTHBIX  00beMoB  PycroBoro
BOJIOXPaHWIHIIIA.

C T1menpio ONpeACNiCHHWs] BIUSHUS ~ yYPOBEHHBIX PEXHMOB  PaOOTHI
BOJOXPAHWINIIA HAa  CKOPOCTh  3aWICHWS  4Yamu, ObUTM  MPOBEACHBI
JIOTIOJTHUTEJIbHBIC POTHO3HBIE PACcUeThI JJIs JIByX BapuaHTOB. B riepBom BapuaHTe
- C YYETOM @hakxmuyecko2o YpOBEHHO20 pedcuma pabomsl 6 sodoxpanuruua. Bo
BTOPOM BapHWiaHTe, TPHU COXPAHCHUM WCXOJHBIX JaHHBIX, HCIOJB30BAJICS
npeonazaemslii  pedxcum  pabomwvl  8000Xpanuiuwa, pazpaboTaHHas IS
CPEIHEBOIHOTO T0/1a.

[Ipu pacuere 0OOBEMOB OTIOXKEHHN HAHOCOB, IMOCTYNUBIIUX C PEYHBIM
MOTOKOM B BOJOXPAHWJIWINE, BBITOMHCHHBIX [JI peajbHBIX JIET, OBUIH
WCITI0JIb30BAaHbI BETUYMHBI CTOKA PEKU U CPEIHEB3BEIICHHBIC 3HAUCHHUSI MyTHOCTEH
MoTOKa MO0 JaHHBIM Tuapomiocta Jlapranarta. Ilpm pacdere mnpemiaraeMpix
pPSKUMOB, 3HAUEHHWE BEJIMYMHBI CTOKA PEKH TMPHUHATHI KAaK  CpEIHUE,
COOTBETCTBEHHO JIsl MHOTOBOJTHBIX, CPETHEBOIHBIX U MAJIOBOJIHBIX JIET.

Bo Bcex pacuerax 00BEMOB OTJIOXKEHHM HAHOCOB BBeJeH KOd(h(HUIIMEHT
OCBETJICHHSI BOJbI B BOJOXPAHUIIUIIE, 3aBUCAIIMNA OT OTMETKH YPOBHSI BOJIbI B
BOJIOXPAHWJIUIIIE HA PACYETHBIN niepuo1 BpemeHnu - € = F (Wp/WH).

Tak kak I BOJAOXPAHWIUI XapaKTEPEH MEPEMEHHBIM YPOBEHHBIN pPEXKUM,
TO TIPU pacdere 0ObEMOB 3aMJICHUSI BOSHUKAeT HEOOXOAMMOCTh y4eTa MmapaMeTpoB
BOJIOXPAHIININA, COOTBETCTBYIOIIUX PA3MYHBIM YPOBHSM €r0 HAMOJIHEHUS WA
cpabotku. IIpu nmporuo3upoBaHn 06bEMOB U CPOKOB 3aWJICHHS BOJIOXPAaHUIIUIIA,
a TaKKe MPOBEICHUS KOHTPOJBHBIX PACUETOB, B CIydae OTCYTCTBUS HATYPHBIX
U3MEpEHH, 00beM BOJOXpAHWIUIA TPU PACYCTHOM YPOBHE OMPEIEISIETCS IO
bopmye:

WHWpH(VHy - VCOBM)
B Wp(VHHy_VCOBM)

WpH - 00beM pyciioBoi eMKOCTH, onpeensieTcs no kpupod W=f(H).

W,

Bo BpeMmst 3KcruTyaTtaluu BOAOXPAHUIIUIA, YPOBEHHBIA PEKUM MEHSETCS, U
CJI€I0OBATEIbHO, MEHSIOTCA YCJIOBHUS BIMSIONIME Ha MPOLECC 3aUJICHUS
BojoxpaHwinia. [1o quana3oHy M3MEHEHUs OTHOLICHUS PYCIOBOU eMKOCTH WpH
K COOTBETCTBYIOIIEH €MKOCTH BOAOXpaHWIuIa WH MOXHO CyJAUTh O MPOIECcCcax,
npoucxonsmux B BepxHem Obede. Tak mpu otHomenun WpH/WH < 0,12 B
BOJIOXPAaHWINILE HAONIOAETCS OTJIOKEHHE BCEX HAHOCOB, IOCTYMUBIIUX C
notokoM. B nuamnazone ot 0,12 mo 1,0 nporcxoauT ctaaus 3auiieHHs ¢ Pa3IMYHON
MHTEHCUBHOCTHIO. Korjna oTHomeHue 00beMOB CTaHOBUTCS paBHBIM 1,0, TO uaer
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TPaHCIIOPTUPOBAHUE B3BEIICHHBIX, & MPHU TMpeBbilicHu: 1,0 pa3MbIB U TPaHCHIOPT
OTJIOKMBIINXCS HAHOCOB B HIKHUH Obed.

Pacuer mporxno3a 3auyieHUs BBIIOJIHSICTCS C YYETOM CTaJUU €ro 3auJICHUs Ha
MOMEHT MCXOJHOTO pAaCYeTHOr0 BpPEMEHUM U (PAKTUYECKU MPHUHATOTO WIH
PEKOMEHTyeMOro pekuMa paboThl BOAOXPAHWININA B YCIOBUSIX Pa3HOM BOAHOCTH
roga. Ilpennmaraemasi MeTOAMKA TIO3BOJISIET BBIMOJHUTH IIPOTHO3 3aMJICHUS
BOJOXPAHIININA Ha JJIMUTEIBHBIA CPOK C YYETOM JAaHHBIX THIPOJIOTHYECKOTO
pexxuma AMyaapbd B CTBOPE THAPOY3Ja IJs PA3IUMYHBIX PEXKUMOB SKCIUTyaTalllu
TMI'VY ¢ nenbio noBeimeHus 3PPEKTUBHOCTU UCIOIb30BaHusA PycioBoil emkocTu
Y CHWKEHUS MHTEHCUBHOCTH €€ 3aiJICHUS.

JIJ1st OLEHKM TOYHOCTH PAaCcUYeTOB IO MOJICIH 3amjIeHus eMKOCTH PycnoBoro
BOJOXPAHIIHAINA TIPOU3BEIACHO CPAaBHEHNE PACUCTHRIX U (aKTHUECKUX JAHHBIX TI0
3amiieHnio 3a Jecath JeT. CpaBHEHHME pacyeTHBIX HaHHBIX C pe3yibTaTaMHu
HaTypHBIX W3MEPEHHH TOBOPUT O JOCTATOYHO XOPOIIEH HX CXOJAUMOCTH, YTO
MO3BOJISICT UCTIONIB30BATh IPEAJIaracMyt0 METOIUKY ISl IPOTHO3HBIX PACUCTOB.

AHain3 pe3ynbTaTOB pacuera 3auwieHuss PycinoBoro BojoXpaHWIUINA IO
npeiaracMoil METOJMKE, BBITIOJIHCHHBIH 1O (PAKTHYECKOMY pPEeXUMY pPabOTHI
Bogoxpanmwmina (I BapuanT) u no npejyraraeMomy Bapuanty pexuma (I Bapuanr)
MOKa3aJl CeAyIolIee:

[Tpu pabore BogoXpaHWINIIA HA YPOBHAX 3a(pUKCUPOBAHHBIX (DAKTUYECKU B
nepuox 1995-2003 rr. B nuama3onax oT otMeTku 124 M mo 130 M mHabmromaercs
3HAUUTEIBHOE 3alicHrue Bogoxpanwiniia. B 1996 rony (cpeaneBoansiii) u B 1998
r. (MHOTOBOJIHBII) 0OBEMBI 3aUIICHUS JOCTHIIIM COOTBETCTBEHHO 51 Mun.m® u 151
man.M>. B 2002 r. (cpenneBoausiii) u 2003 1. (MHOTOBOAHBIM) 00bEMBI 3aUIICHHS
COCTaBMJIM COOTBETCTBEHHO 83 mMiH.M3 u 143 muu.m>. JIUIIb B MaJOBOAHBIE TOJIBI
(1997, 2000, 2001 rr.) wnHaGmromaeTcss yBEIWYCHHE IIOJIE3HOM EMKOCTH
BOJOXPAHIIAINA 33 CUYET pa3MbIBa JOHHBIX OTJIOKCHHH NMPH HU3KUX TOPHU30HTAX
Bonbl Ha 40 miaam?, 98 mmaM u 79 miuH.M? coorBercTBeHHO. OHAKO,
nocaeaywumii pexxum padotsl B 2002 r. u 2003 r. Ha BBICOKMX YPOBHSIX BHOBb
CIIOCOOCTBYET CHUIKEHHMIO MOJIE3HOM €EMKOCTH Ha BenuduHy 83+143 = 226 mun.m>,
OOmias BenuunHa oObeMa 3aWiieHHs 3a pacueTHbie Toiabl (1996-2006) mo 1-
BapuaHTy coctaBmia 298 mutH.M3, o0beM pa3mbiBa - 217 mitH.M3.

CpaBHeHHE 3THUX PE3yJIbTaTOB pacueTra C JaHHBIMH OOBEMOB OTJIOXKECHUHN U
Pa3MBIBOB TOKA3aJ10 O JIOCTATOYHON CXOJUMOCTH Pe3yJIbTaTOB pacueTa ¢ JaHHBIMU
HAaTYPHBIX H3MEPEHHUU. DTO MOATBEPKAAET BO3MOXKHOCTh HCIOJb30BAHUA
UCITI0JIb3yeMOM METOJIMKH ISl BBITIOJIHEHUS MPOTHO3HBIX pacdeToB. Kpome 3Toro
METOJ/IMKA YYHUTHIBAET BO3MOXHYIO CMEHY TIPOIIECCOB 3aWJICHUS W Pa3MbIBa,
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IMPOUCXOAININX B BOJOXpAHWIHNIIC IIPU HKW3MCHCHHH
TUAPOJIOTHICCKOro pCKuMoB.

C¢r0 YpPOBCHHOI'O H

AHanu3 pe3ynbTaTOB pacyeTra [0 NPEAJaracMoMy pPEXHMY IIOKa3all, 4TO
IPHUPOCT I0JIE€3HOM eMKocTH Ha 81 mum.m® Habmogaercsa B 1996 romy. Omuako,
BeJIMUMHA 00beMa 3aujIeHUs BOJOXPAHWIIMINA paBHAs 3a pacyeTHhIM mepuoj 189
MJIH.M® 3HAYUTENBHO HUKE, YeM 00beM 3amienus no | Bapuanty ((hakTHueckui
pexum) pasHbi 298 muH.M® 3a ToT ke mepuoxn (Puc.2.11). IIpeumymiecTBo
PEKOMEHIyeMOI'0 peKMMa OOBSICHSICTCS TEM, B TMEPUOA MapT-UIOHb MECSLIbI
HEOOXOJMMO MPOMYCKAaTh MOTOK HanOoJiee HArpy>KEHHbI HAHOCAaMU B HW)KHUN
Obed ruapoysia MNpU TOHMXKEHHBIX YPOBHSX BOJbI B BOJOXPAHWIMLIE. ITO
3HAYUTEJIBHO CHUKAET 0OBEMBI 3aUJICHUS] U CIIOCOOCTBYET YaCTUYHOMY Pa3MbIBY
JOHHBIX OTJIOKEHWUW M BBIHOCY MX 3a MpEAeibl BOAOXpaHWIMIIA. Takonl pexnm

paboTHI MO3BOJIAET MCIOIb30BATh JOMOJIHHUTENLHEIE EMKOCTH, NOCTHIAIOLIME IO
pacuery 10 207 miH.M.
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Pucynok 2.11 M3meHnenue none3noi eMkocT PyciioBoro BogjoXpaHminia no
I u II BapmanTam

[Ipy BBINOTHEHWU MPEIBAPUTEIIBHOTO TPOTHO3HOTO pacueTra 3aujIeHUs
PycnoBoro BomoxpaHuiIuINa Ha JJWTEIbHBIA MEPUOJI €r0 AKCIUTyaTaluu ObUIH

BBITIOJTHEHBI pacueTsl Ha nepuoa ¢ 1996 r. mo 2040 rox. PacueTsl nokasanu, 4To
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npu  JACUCTByIOIIEM pexume oskcmutyataunn k2040 romy  PycnoBoe
BOJIOXpaHMIHIIE OyAeT MOTHOCTHIO 3aHICHO.

CpaBHEHHME pe3yJIbTaTOB pacyeTa, MPOBEJAEHHBIX C IIEJbI0 BbIOOpa
ONTHUMAJIBHOTO peXHMa paboThl PyclioBOro BOJOXpaHWIIMINA MMOKA3ajo, 4TO IO
MPEIOKEHHBIM PEeKUMaM MHTCHCHUBHOCTh 3aWJICHUS BOJOXPAHHIIUINA B TOJITOPA
paza HIKe ueM Mnpu (akTUYecKOM pexume padoThl, U cTaduiaM3anus oObema
PycnoBoro  BomoxpaHwiuina, T.. HAcTyIUIEHHE YCTOMYMBOTO  OanaHca
MOCTYIUICHHSI M BBIHOCA HAHOCOB M3 HEr0, HACTYMHUT MPH CBOOOJHOW E€MKOCTH
Bopoxpanmuina 700-750 mun.m x ~ 2025 rony.
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2.4 CpaBHeHue U aHAIU3 d(PPeKTUBHOCTH (PAKTHIECKOTO U
PEKOMEH/1yeMOro pe:kuMoB padoTbl Pyc/ioBoro BojoxpaHuiuia

Jlis oneHku > (EKTUBHOCTH IpeiaraeMoro pexuma pabotsl PycioBoro
BOJIOXPAHWININA, BO3HHUKJIA HEOOXOJUMOCTH PACCMOTPEHHUS pPEKUMa paboThI
BOJIOXpaHUJIUL Bcero komiuiekca TMIY. B majoBogHble T0ABI OCHOBHOU
3aJaueil pexmMa JKCIUTyaTallid BOJOXPAHIWIMIL SIBIISETCS MaKCHMAallbHOE
UCIIOJIb30BAaHUE MMEIOIIUXCS €MKOCTEH MJii HAKOIUICHUS BOJHBIX DPECYPCOB H
paMOHAIIBHOE M MPOIMOPLMOHAIBHOE PacHpeiesieHue 3aracoB BOJbI HAa HYKIbI
uppurauuu B nepuojsl aeuumra croka pexku. Ha Puc.2.13 npuseneHs
(akTHYECKUI W PEKOMEHJYyEMbIM pekuMbl padoThl Bopoxpanwmm TMIY B
MaJIOBOJIHBIN T0J P 00bEME TOJ0BOr0 cTOKa 23 KM’ M IpaQMK 3aBUCHMOCTH
0o0BEMOB TO/IaYM BOABI Ha HYXIbl HPPUTALMKM B YKa3aHHOM TOIy W3
BOJOXPAHIIUII THUIPOY3JIa.

Kak BugHo, ¢akTtudyeckuii pexxuMm paboThl THApPOy3Ia HE obecreunBaeT
IUTAHOBOE HAKOIUICHHE BOABI B BOJOXPAHHIIUIIE HEOOXOIUMOro 0O0beMa BOJBI.
Tak, npu GakTUYECKOM PEKMME Ae(GUIUT HA OPOIIEHHE COCTaBUI 3,2 KM, a 110
NPEAIaracMoMy BapUaHTy PEKMMa COOTBETCTBEHHO 1,6 kM’. Takum 00paszom,
pa3paboTaHHbBIN PEXKUM IKCIUIyaTalldd BOJOXPAHUJIMINA, TO3BOJISIOT ONPENEsATh
U B HamOoJiee TOJHOM CTEMEHH MCMOIB30BATh €ro MOTEHIMAl B TOBBIINICHUH
BO/1000€CTIEYCHHOCTH OPOCUTENIBHBIX CUCTEM.

Bennunna BOAOOOECIIEYEHHOCTH OIpENEsulach KaK pa3HOCTb MEXAY
(akTHyecKoi nofadei BoAbl (MM M0 PEKOMEHIYEMOMY PEXKUMY) U TPpEOOBaHUEM
Ha Bonmy (mumuToM), T.e. (Pakt-JIumut) unm (PekoMmenmyembrii-JIumut). Ananus
JaHHBIX [OKa3aj, 4TO CyMMapHblil 00beM HeIOoNojauu BOJblI B HM30Bbs IIPU
(dakTHYeCKuX peKUMax pabOThl BOAOXPAaHWJIMINA TPEBHIINIACT IO CPABHEHUIO C
PEKOMEH/IyEMBIM BapUaHTOM €ro paboTel B MaJoBOJHBIE rojil. Kpome storo,
pEeKOMEHIyeMbIii ~ BapuaHT  pabOTBl  BOJOXPAHWIHUINA  MPEAYyCMaTPHUBAIOT
3arnofiHeHue Bojmoxpanuiuiia Kamapac nambosee kauyeCcTBEHHOM, TPUTOAHON MJis
IUTHEBBIX LEJIEM BOJNOM B IIEPUOJ HIOJIb-ABI'YCT Mecslbl. B cpenHeBoaHbIE U
MHOTOBOJIHBIC TOJIbl HE BBI3BIBAECT 3aTPYJHEHUN CO3/1aHUE 3alacoB BOJbl B
BOJIOXPAHWIHILE JJIs1 HY K]l UPPUTAIIHH.

HeoOxomuMo ~ OTMETUTB,  UYTO  MNPEIJIOKEHHBIM  pexum  paboThl
BOJOXpAaHWININA  JTa€T BO3MOXHOCTH  BBIOpDAaTh  ONTUMAJBHBIA  PEXKHUM,
MO3BOJISIONINN CHU3UTH TIOTEPU BOJLI Ha UCMAPCHHE W3 BOJOXPAHUIHUINA U
00ecIeunTh Cpe3Ky MHUKa MaBOKa, & TAKKe MPEAYCMOTPETh COPOC B HIKHUN Obed
IUIOTUHBI pacxogoB He npesbimarommx 4000 M*/cex, 4To mperoTBpaTUT yLiepo B
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HHU30BbIX AMy,Z[apBI/I OT BO3MOJKHOT'O 3aTOINNICHUA, CHHKCHUC IIPOHCCCa 3alJICHUA
P YCJIOBOI'O BOAOXPAaHWINIIA U TPAH3UT HAHOCOB.

a)

I .

132
130
128

126
124

122 \

120
118

116 T T T T 1 T T T T T
1 2 3 4 5 6 7 8 9 10 11 12

Mecsbl

6)

128 \ /
o]\
124 \ A
\
\

122

120
118 V \_/
Mecsnur

116 T T T T T T T T T T 1
1 2 3 4 5 6 7 8 9 10 11 12

Pucynok 2.13 ®aktuueckuii (a) u npearaeMblil (0) pexxuMbl pabOThI
PycnoBoro BojoxpaHwitina B MaJIOBOJHBIA TOJ

st cpaBHenus Ha Puc. 2.14 nmpuBeneHbl peKOMEHIyEMBbI BapHaHT PabOTHI

BOJIOXPAHWJIMILA B MAJOBOAHBIN TOJ W JJISI HAIJISIAHOCTHA PAcy€TOB IMPEICTABIICH
rpauK 3aBUCUMOCTH 0OBEMOB MOJaYH BOJIbI HA HYXK/Ibl HPPUTAIUH.
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AHanu3 pe3ysNbTaTOB pacueTa 3aujieHus PyclioBoro BOAOXpaHWIMINA C
Y4€TOM BOJHOCTH TrojJia MOKa3aa CIeAyrlnee: mpu paboTe BOAOXpAHUIIUIIA HA
YPOBHSIX B JMana3zoHax ot oTMeTku 124 M 1o 130 M HaOmoaeTcsl 3HaUUTENbHOE
3auJieHHe BoJlIoXpaHuiniia. Tak, B CpeIHEBOJIHOM ¥ MHOTOBOJTHOM T'0JIaX 00bEeMbI
3aWJI€HMs JOCTUTAKOT COOTBETCTBEHHO B cpenneM 50 muma.m® 1 150 muma.m>. Jlums
B MaJOBOJHBIC TOABI HAONIONANOCh  YBEIWYCHHE TIOJC3HOM  EMKOCTH
BOJIOXPAHWINILA 32 CYET Pa3MbIBa AOHHBIX OTJIOXKEHHMI NPU HU3KUX TOPU30HTaX
Bob! 0T 40 MitH.M> 10 98 MutH.M>.

Pexxum pa®oThl Ha BBICOKMX YPOBHSIX CHIDKAET TMOJE3HYIO EMKOCTh
Bojoxpanmmina. [IpenMyniecTBo peKOMEHIyeMOro BapuaHTa COCTOUT B TOM, YTO
B TEPUOJ MAapT-UIOHb MecAlbl HEOoOXOJMMO TpOINYCKaThb B HIDKHUM Obed
THIPOY3JIa MIOTOK HanOoJiee HarpyXeHHBIH HaHOCAMH. DTO 3HAYUTEIIHO CHHXKACT
00BEMBI 3aWJICHUS U CTIOCOOCTBYET YACTUYHOMY Pa3MbIBY AOHHBIX OTIOXCHHH H
BBIHOCY MX 3a Mpeaeibl BoAOXpaHwiuiia. M3BecTHO, 4TO MpH OIMpPEACTICHHBIX
pexxuMax padoThl THAPOY3Ja, CO3AAIOTCS YCIOBHS Pa3MbIBa, OTJIOKHMBIIHUXCS
panee B uaiie PycioBoro BopoXpaHuiMina, HAHOCOB. MImeroTcs OnaronpusiTHbIC
YCIOBHSI JUIsl YBEJTMYCHHS TTOJIE3HONM €MKOCTH BOJOXPaHIIHINA, 3a CUET CMBIBA
9JacTH JOHHBIX OTJIOKEHUH B HIDKHUN Obed THApOY3IIa.

O PexTHBHOCTh pEKMMa DIKCIUTyaTallud BOJOXPAHWIMINA OMNpEaeseTcs
BO3MOYKHOCTBIO OOECICUnTh MOoJady B HIDKHHH Obe(d TOTOKa, COAepIKaIiero
B3BCUICHHBIC HAHOCHI B KOJMYECTBE OJIM3KOM K ObITOBOMY. OOecneuuTh BBIHOC
HAHOCOB B KOJIMYECTBAX COOTBETCTBYIOIIMX MYTHOCTH PAacXOJOB BOABI JUIs
€CTECTBEHHBIX BOJIOTOKOB MOXHO 3a CUeT paboThl PycioBoro BogoxpaHwidina B
MOJIOBOIBE TIPU TIOHWKEHHBIX YPOBHSX BOABI TEPe] TIOTHHOW. DTO TO3BOJIHT
MIPOIYCTUTh B HIDKHUNA Obed TPaH3UTOM B3BEIICHHBIE HAHOCHI, MPUHOCHUMBIC
CTOKOM PCKH U JIOMOJTHUTEIIEHO 00ECIICUNTh COPOC Pa3MBITHIX TOHHBIX OTJIOKCHHIA
B Yallle BOJOXPAHUIIUIIA 32 CUET MOBBIIICHHOW MPOTOYHOCTH.

Takoil  pexum  3KcIulyataluu  OCOOEHHO  LejiecooOpazeH  Juid
BOJOXPAHIIINILA, UMEIOIETo 000N Kod(duiment BogoodMeHa. Takoi crnocod
s pexkTrBEeH TIPU OBICTPOM CHIDKEHUH YPOBHS BOJIbI TIE€PE]] MJIOTHHOW B IIEJISIX
CO3/IaHUsl Pa3MBIBAIOIIMX CKOPOCTEH M MOXKET OBITh MPUMEHEH B MHOTOBOJHBIC
roibl, B OCHOBHOM B CEHTSIOpe Mecsle, TaK KaK TIPH OSTOM IPOUCXOIUT
HETPOM3BOJIbHAS cpabOTKa OOIBIINX 0O0HEMOB BOJIBI VISl IPOMBIBKH HAHOCOB.
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Tabnuua 2.3 CpaBHeHue nokazateneit 3hp(HEKTUBHOCTH MPHU Pa3HBIX PEKUMAX

pabotel Bogoxpanuiuiia ( 2006-2017rr.)

O0BeM
HexBaTtka| Pa3mbIB HaHOCOB, VBennueHue
Bonnocts | Pexxum paGoThl
BOJIbI, | HAHOCOB, | TOCTYMAIOIINX | EMKOCTH,
rojaa ™IY R 3 . 3
KM MJIH.M B HIOKHUU MJIH M
obed, MIIH M>
. 6,51-
Mauio DaKTUUECKUU 740 216.38 319.83
BOJIHBIN . :
Pexomennyembrii| 4,19-54 | 147.12 122.91 -69.26
. 1,89-
Cpenne DaKTUYECKUI 0.51 8.17 140.54
BOJTHBIN :
Pexomennyemsrit| 0,67-0 281.98 412.85 273.81
MHoOro DaKTUYECKUN 0 0 71.12
BOJIHBIN Pekomenayembiit 0 206.34 360.47 206.34
dakTHuecKu 224.55 531.49
HUTOI'O
Pexomennyemblit 635.44 896.23 410.89

D (DEKTUBHOCTL OT BHEAPEHUS PE3YJIbTATOB HCCIEIOBAHUI COCTOUT U3

CIENYIOLINX MOKA3aTeIIe:

® BOJ00OCCIEYCHHOCTh HH30BBEB TMIPU PEKOMEHIYEMOM pPEXHME B
MaJIOBOJHBIE TObI BhIme Ha 2-2.3 kM (36%), a B cpeaneBonble roasl Ha 0,5-0.67
kM3 (5-6%) BbIlIe yeM TpH (paKTUUECKOM pekume padotel TMIY;

® B CpEIHEBOJIHBIE W MHOTOBOJIHBIE TOJbl pa3MblB dYamu PycioBoro
BOZOXpaHWInIIA Oojbine B mpegenax 200-280 mun M°, a 00beM MOCTYNAIOIKUX B
HIKHKUA Obed HanocoB Ha 250-310 mun M® Gonblie, 4eM npu (aKTHIECKOM
peXuMe paboThl THIPOY3IIa;

® OCBOOOJMBIIAACS €MKOCTh M COKpAIllCHHE MOTEepPh Ha HCMHApeHHE IpHu
PEKOMEHAYEMOM pPEXUME padOThl MOXKET O0ECHEeUUTh HU30BbS PEKU AMyaapbu
pononauteasHoi 320-400 M M BOIOM, 9TO HO3BONMT YIIy4YNINTH OPOLIEHHE 35-

4’7 TBIC. Ta MJIOIIAIH.
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3. TEXHUYECKHME PEKOMEHJIALIMMA 110 YIIPABJIEHUIO
3ANJIEHUEM (3aoaua 3)

3.1 PexoMeHaanum st yMeHbllleHUsi 00beMa 3anjienusi PycioBoro
BOJOXPAHIINIIA: PEKUMBI HX Pa00ThI, KOTOPbIE CO3/1aI0T BO3MOKHOCTH
MAaKCHMAJbHOI0 TPAH3UTA MOCTYNAKIIEr0 TBEPAOT0 CTOKA

[Toctymaronyie B BOAOXPAHUIIUILE HAHOCHI PACIpPEIEHSIOTCA MO €ro JHY U
(bOopMHPYIOT TPYHTOBBIM KOMILIEKC OTJIOKEeHHH. [Iporiecc KopeHHOH mepecTpokn
HOJIBOAHOIO  peibeda  HAYMHAECTCS  OJAHOBPEMEHHO  C  HAIlOJHEHHEM
BOJOXpaHwIMIa. Pa3MmblB M mnepefopMupoBaHue penbeda JHA TEUECHUAMH
HAOJIOAAETCSl Y PYCIOBBIX BOJOXPAHWIHUIL. Pa3MbIB B pe3yibTaTe BOJHOBOU H
SHEPreTHUYECKON NIESITeIbHOCTH OOBIYHO MPOUCXOJUT Ha ydacTKaxX akBaTOPUH C
rnyounamu He Oonee 8-10 M. [Insg yMmeHbIIEHHS 3aWJIeHHS BOJOXPAHUIIMII
HEOOXOJMMO TMOJACPKUBATh TAaKUE PEKUMBI HX PadOThl, KOTOPHIC CO3/1aI0T
BO3MOXHOCTb MAaKCUMAJIBHOTO TPAH3UTA TMOCTYIMAIOMIEr0 TBEPAOrO CTOKA |
pa3MbiBa OTJIOKEHUH, MPH BO3MOXKHOCTH cpabarbhiBaTh Obe(bl 10 MUHHUMAJILHO
BO3MOXXHOW OTMETKH, MPOMBIBATh YYAacCTKH BEpXHEro Obeda BOJOXpaHUIHUIIA
MyTeM CO3JaHMs OJArONPHUATHBIX YCJIOBHUH, YJaldsATh HAHOCHI MEXaHWYECKUMHU
CpeACTBAMM.

Ha ocnHoBe Mozenu mo pexumy padOThl BOJOXPaHWJIHIIHOIO THUAPOY3IIa,
Biuntovasi ['MMIC monmenupoBaHUE BBITOJHEHBI BapUAHTHBIC PACUYCTHI MO TMOAOOPY
paIlMOHAIBHBIX PEKUMOB padoThl Bogoxpanwmin TMI'Y u mpousBeneHa OIeHKA
7 (HEeKTUBHOCTH UCIIONB30BaHUs CTOKa peku [42, 45, 48, 53, 63, 64]. CraBuiach
3aJlaya 1nojgo0paTh PEKUMBI, YAOBIETBOPSIONINE TPEOOBAHUS MUHUMU3UPYIOIINN
norepu BoAbl B BojpoxpaHwmmax TMI'Y u B pyciie pexkn B HU30BbSIX. bbuin
YUTE€HBl BOAHOCTh r0Jla MO CTOKY PEKH, TPeOOBAaHUS UPPUTALIMOHHOTO KOMILJIEKCA
HIDKHETO TCUYCHHUS — peXuM padoTbl Bogoxpanunuil TMI'Y, ypoBEHHBIN peXum
PycimoBoro BomoXpaHwiIHIa — PEeXUM 3amieHUs. BOIHOCTh roja — OCHOBHOM
(dakTop, NPUHATHINA B KAaYECTBE JIUMUTHPYIOLIEro nputoyHocTh K TMI'Y. Pacuerst
BBITIOJTHEHBI TIO TPEM BapUaHTaM BOJIHOCTU:

* pacueTHBIA MaJIOBOIHBIN T011 90 % 00ecreueHHOCTH,

* cpeiHuit o BogHOCTH T01 50 % 00ecreueHHOCTH,

* MHOTOBOTHBIH T 10 % 00ecredeHHOCTH.

[IpuHATHI HEKOTOpBIE YCIOBHSI pacueTa, TaKHMe KakK BOJOMOTpPEOJICHHE IO
aUMHUTaM B HU30BbsIX — 20,2 kM3, B TOM umucie B Beretanmuio — 15 km3, ypeska
JUMUTOB B MajoBo/HbIe rojbl Ha 10...20%, orpaHuyeHus MO MOJE3HOU €MKOCTU
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PycioBoro BOAOXpaHWIWINA, OTPAHUYEHHUS 110 HAMOJHEHUI0O U CcpaboTKe
BOJOXpaHWIUIL. YHUCIEHHO HcclienoBanbl oCHOBHbIE GyHKIMu TMI'Y: ce3oHHOE
pPEryJIMpOBaHUE CTOKAa PEKU B HHTEpPEcax HUppUranuu, ocod00 B MaJOBOJHBIC
JneUIUTHBIE TO/IbI, PEryJIMPOBAHUE MABOJKOB B MHOTOBO/IHBIE TO/IbI.

Jlst MmosienmupoBaHust pexxumMa paboTel PycioBoro BogoxpaHmitiia IpHUIILIoCh
YUUTHIBATh HaAJMBHBIE BojoxpaHwiuima TMI'Y, u OblTM TPHUHSTHL CIETYIOIIHNE
HCXOJ/IHBIC JJaHHbIE (TPUIIOKEHUE 2):

1 - pacyeTHBIE MECSILIBI,

Qi — CTOK pekH,

Qit- YCTAHOBJICHHBIN JIAMUT BOJIOIIO/IAYH.

[Ipu 3TOM, TTOTHAsA eMKOCTh W oy ipu VHIIY npunsTa 110 MOAENN 3aUIICHUA.
O0beM BOAOXPAHWIUINA NMPU MHUHUMAJIBHOW OTMETKE TakKXKe OMpEAessieTcs IO
MOJICTIM 3aWJICHHS BOJOXpAaHWIHIIA IO 3aBUCHUMOCTH Wyin= f(Viin). Ilome3nas

eMKOCTh PyCI0BOTO BOIOXpaHHUIUIIA IPUHIMAIACh PABHON
we =wpr —Ww?r 3.1)

ns 10JI min
AJIFOpI/ITM pacdcTa COCTAaBJICH CIICAYIOIIUM 06pa30M:

1. [Tone3nast eMKOCTh BCEX BOAOXPAHUIIUII OPEIeIIsIach 1o hopmyie
W,=w,—-Ww, (3.2)
2. CyMmMapHbIii 00beM 3araca Ha MOKPhITHE ASPUITUTOB CO 2-T0 MO 6-i MECSIIbI
WII — WRHaq + QPI36 —_ Wl (33)
3 i v 3

3. IlpeBpiieHMe 00BEMa PEYHOrO CTOKA HAJL OO0OBEMOM JIMMHTA 3a
COOTBETCTBYIOILUI pacUETHBIN MEPUOJ PABHO

Q"*=Q-Qi*>0 (3.5)
4. CymmMa u30bITKOB peuHoro ctoka 3a [X-XII mecsiis
ZQIX-XIIH36 = lem6 + QXH36 + QXIH36 + QXIIH36 = > 201x-xur (3.6)

5. OtHoueHue n30bITKOB B KAXKI0M U3 4-X pacCMaTpPUBAEMbIX MECSIIEB K CYMMeE

U30BITKOB 32 ATOT K€ TIEPHO]T paBEH

u36

ai - Z—QI;—XII, (37)
6. OOneMm oTOOpa cTOKa peKkr Ha 3anosiHeHue Bogoxpanuiuil B IX-XII mecsiiax
Wi=(Wixxi"™ - Wi ae’ )0 (3-8)

OO0bembl TeduiTa pEUHOTO CTOKA 3a pacdyeTHble nepuoasl co 11 mo VI

MeCSILbI TPUHUMAETCS
Wieb=Q;— Q<0 (3.9)
a 3aauenue co VII mo XII mecamps: pasao Wi*? = 0
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7. CymMapHubiii 00beM neduiuTta pedyHoro croka B nepuo co Il mo VI mecsiibt

S Wiviaed = Y Wiy (3.10)
8.  Jlonsa nedunutoB cToka B pacuetHbie epuoast co I mo VI mecsiip
wre?
T 3.11
:81 Z W}qle_cbVI ( )

9. OObembl TMOKpPHITUS JA€PUIIUTOB CTOKA 3a CUET 3alacoB BOJABI B
BOJIOXpaHWININE M M30bITKa IpuTOoKa B mepuoa co Il mo VI mecsansl ¢ yuyeroM

NOTEPh HA UCIIAPEHHUE:
we =p wi (3.12)
] i 3

l

10. Otmerxka ypoBHA BOABl B BOAOXPaHWIMINE Ha Hadano wecsaua HR
paccUMTHIBAIOTCS MO KPUBOM OOBEMOB, OIpenensieMOl Ha MOJEIH 3auJICHHS
BOJOXPaHWINILA.

11. Ilnomane 3epkaja BOAHOW NOBEPXHOCTHM BOJOXPAHWIMIIA HAa Hayajio
MecsLa, onpenensercs no GopmyJe:

FR _ WyWy,p(VHY—Vcosm) Wyn(V3 otn—VHY) WiW,h—o ) [(VHY—0,1)—VcoBM] n

i Wy (VHIIY—VcoBm) V Y ota—VcoBM VHITY—VcoBM
n Woth—on[VY otan—(VHY—0,1)] L 0,1W (3 ]4)
VY ot1—VcoBM p
12.  OObeM ucmapeHus 13 BOJOXPAHUIININA
WR = u FR (3.15)
i L

3]1€Ch U; - CJION UCTIAPEHUS C BOAHOM MOBEPXHOCTHU MO JAHHBIM THAPOMETCITY KOBI
13.  CB00OOJHAsI €MKOCTb BOJOXPAHUIIUIIIA:

W R = Wik - Winau®R - Wy, R (3.16)
14.  OObeM cpabOTKH BOJOXPAHUIIUILA PABEH:
WR = DR (WF —WR )+ WR (3.17)
cpi i cpi i
15.00beM HaNOJTHEHUST BOJIOXPAHHIIHIIA:
WP =WP +WP : WP = WP . WP = Qs — W,
HauVll V125 VIl HaaV Il uVIIl Haul[+V]I I
[Ipu aTom, ecmu Wors = WP — WP 1o WP = WP — WP
1 i IHay Inau i iHa4
Ecim Wors < WP — WP T10 WP = Wor6
1 i Inay iHay4 1

16.006BeM oTTOKA onpenenseTcs no GopmyJie:
Z WiOT = WipeK + Z Wicp - Z WiHanon (3.13)

Pesynbrarel pacdyera pexkuMa pabOThl KOMIUIEKCa BOJOXPAHWIMIL TI0
npeajiaraeMoil MeTouke npuBeneHsl B [lpunoxenun 3 u B rpaduyueckoM BHJE

(Puc. 3.1).
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Pa3paboTanHbie peXUMBI SKCIUTyaTalldd BOJOXPAHUJIUIN, TIO3BOJISIIOT B
HanOoJiee TOJHOW CTENEHHW HCIOJIb30BaTh HMX TOTCHIMAT B IOBBIIICHUH
BOJI000ECIICYCHHOCTH OPOCUTENIBHBIX CUCTEM. B 3aBUCHUMOCTH OT pekuMa pabOThI
B CPEIHEBOIHBIN T0Jl 00BEMBI pa3MbIBa Yallld BOAOXpaHUIuIa coctaBuian 10-12
MIH.M®, 00beM ocaxaenus 24-26 min.M® (mpunoxenue 3). B onTHMU3HPOBaHHOM
PEKOMEHAYEMOM pexuMme padoThl PyclioBOro BOJOXpaHUIUINA B CPEAHEBOIHBIM
rogq mo pacueraM o0BeM pasMbiBa cocTaBun Oomee 25-30 MiH.M?, 00BEM
ocaxkaenus 15-17 mum.m® (Puc.3.2). IIpuromM, BO BTOPOM BapUaHTE MPOLECC
OCaXJIEHUS HAONIONANCA C aBrycra Mo MapT CIEIyIOUmero roja, T.€. OCCHHe-
3UMHE-BECEHHUI NIEPUOJT B HEOOJIBIIOM KonmdecTse oT 1,5 10 3,8 (aBrycr) mun.m?
B MECHIL.
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Pucynok 3.2 CpaBHeHuUe noka3aresield PUTOKa U OTTOKa HAHOCOB B
3aBUCHUMOCTH OT YPOBEHHOT'O PEKUMA BOJIOXPAHWIMILA
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AHanu3 cpaBHEHHS (PAKTHMUECKOTO U PEKOMEHIYEMOr0 PEKUMOB pPabOThI
BOJIOXPAHMJINILL ITO3BOJISET CAENATh CIEAYIOIINE PEKOMEHIAlUH:
I. Bopoxpanwmma TrAMYIOHCKOTO THIPOY3Ja, NPEAHAa3HAYEHHbIE I
CE30HHOI'0 PETryJMPOBAaHUS CTOKA JOJDKHBI cpadaThiBaThCsl W HAMOIHSITHCS [0
MOJIHOTO 00BEMA €XKEr0JJHO HE3aBUCUMO OT BOJHOCTH I'0Jia, AaKe 3a CUET YPE3KH
JUMHUTOB BOJbI B MaJIOBOJIHBIE T0/bl. B 1r00BI€ 1O BOJHOCTH Tojbl (MCKIIIOYast
0co00 MaJIOBOJHbIE) M3OBITKM CTOKa B HHU30BBE IOCTOSHHO HMMEIOT MECTO B
OKTSOpe-siHBape M AOCTATOYHBI AJS 3aMOJHEHHUS] BOJOXPAHWIUI] B KaJICHIAPHOM
rofay.
2. PyciioBoe BOJOXpAaHWUIMULIE SBJISIETCS €MKOCTBIO, UY€pe3 KOTOPOE IMPOXOAMT
BEChb CTOK peku AMyJapbd U O00ECIEYMBACTCS 3alOJHEHHE HAJIMBHBIX
BOJOXPAHWIHIL. 3arnackl BOJAbI M3 3TOM €MKOCTH JOJDKHBI HCIOJNb30BaThCA B
deBpane-mapTe I TPOMBIBKH OPOIIAEMBIX 3€MeINlb U Biaro3apsiaku. B amperne-
WIOHE OHO JOJDKHO OKCIUTyaTHPOBAaThCA B OE3HAMOPHOM pPEXUME Ha OTMETKax
omuskux Kk I'MO, T.e. 118-120 M. brarogapst 3ToMy yMEHbIIAETCSI HHTEHCUBHOCTD
3ausieHUsT BepxHero Obeda rumpoysna u, TJIaBHOE, CHHKAIOTCS MOTEPHU BOJABI Ha
(unbTpanuio U Ha ucrapeHue Bojibl B PycioBom Bogoxpanunuiie. Jlanee B uroe-
aBrycre PycioBoe BOJOXpaHUJIMIIE JAOHKHO ObITH 3amosHeHo 1o 125-130 m s
obecrnieuenns HanoHeHus Kamapaca, a B mocienyromuii nepuoJi CEHTIOph-siHBAPh
— nuis 3anonHenus Cynrancanmkapa u KomOyaka.
3. B MHOroBomHele TOABI PEKOMEHIYETCS JKCIUTyaTauusi PycnoBoro
BOJOXPAaHWINILA HAa IOHWKECHHBIX OTMETKAX YPOBHSA BOJIbI, IIPU KOTOPBIX
YBEJIMUMBAETCA KOJUYECTBO Pa3MbIBAEMBIX M TPAHCIOPTUPYEMBIX HAHOCOB B
HIOKHUM Obed ruapoyssia M CHHXKACTCA MHTEHCHUBHOCTb 3aWICHHS 4Yalld
BOJIOXPaHWINILA, a TAKXKE MMOTEPHU BOJIbI HA HUCTIAPEHNE U (PUITBTPALIMIO.
4. Hcrnonb3oBaHWE CXEMbl pETYJIHPOBAaHUS CTOKAa pEKH C 00sA3aTeNbHOI
CpaboTKOW ypOBHS BOIBI B Pycli0BOM BOJOXpaHUIMINE B TIEPUO allpeb-HIOHb, a
B MHOTOBOJIHBIC TOJbI JIOTIOJHUTEIBHO B CEHTSOpE MecCsIe, 10 MHUHUMAJIBHO
BO3MOXXHBIX OTMETOK, CIIOCOOCTBYET HE TOJBKO CHIDKEHHIO 00HEMOB OTJIOKECHUN
HAaHOCOB B 4Yallle BOJOXPaHWIMILA, HO W CHWKEHHIO HWHTECHCUBHOCTH
(dopMHUpOBaHUS JTOMOJHUTENBHOM KPHBOM MOANOpa B 30HE €€ BBHIKIMHUBAHUS
00BbEMOB MOTEPH HA UCTIAPEHUE U (PUIBTPALINIO, @ TAK)KE CIOCOOCTBYET Pa3MbIBY U
BBIHOCY M3 BOJOXPaHWIHILA JTOHHBIX OTJIOKEHUH, 00€CTIeUNBAIOIIMNX MTOCTYTUICHUE
Ha OPOILIaeMbI€ 3EMJTU TJI0I0POTHOTO aMyAapbHHCKOTrO HIIA.
5. 3anonnaTte BopoxpaHwmile Kanapac, KOTOpbIi HCIONB3YEeTCSA ISl CO3/AaHUS
3aIlaCOB KAYCeCTBCHHON IUTHCBOM BOJBI, W IS 4YETO HEOOXOIUMO €XKETOIHOC
oOHOBJIEHUE 3a1acoB BO/bl B Kanapace B nepuo/| BEreTauu B UIOJIE-aBrycre,
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HEOOXOAMMO TOJIBKO TOCIIC 3arnojHeHuss PycimoBoro BojpoxpaHuiumia 10 OTMETKU
125,0 Mm—125,5 M.

6. 3anoansembie u3 PycnoBoro Bogoxpanunuma Cynrancanmxkap u Komoynak,
UCIOJIb3YEMBbIE JUIsl KOMIICHCALMM UPPUTALlMOHHOM 4YacTU PEKH, JIOJKHO
OCYILIECTBIATLCA B CEHTAOpe-deBpasie, a jajnee IMOACPKUBATH PEKUM Ha
orMmeTKax Omu3kux k HITY.

Pexomenyemble BapuaHTBl pexUMOB paboThl PycrmoBoro BomoxpaHminina
TMI'Y B cpenHeBOAHBIE U MHOTIOBOJHBIE TObl YBEIUYMBAIOT KOJUYECTBO
HAHOCOB, IOCTYIAIOLUX B HWKHUN Obe( U CTAOMIM3UPYIOT YPOBHH BOJBI B
HU30BbE, CIMOCOOCTBYIOT MOBBIINICHUIO JHA pycjia peKku Ha ydacTtke TiosMytoH-
bupynu. Ilpy npuHATHM IOMOJHUTENBHBIX MEP, CIOCOOCTBYIOUIUX YBEIUUYEHUIO
00BEMOB pa3MblBa [OHHBIX OTJIOXKEHWH B PycioBoM  BoxoXpaHHIHUIIE,
b (PEeKTUBHOCTH TPENTIaTaeéMbIX PEKUMOB PAOOTHI BOJAOXPAHIIIMIL 3HAYUTEIHHO
YBEITUYUTCS.

3.2 PekoMeHIalUM 110 THAPABIMYECKHM U FT'HAPOMEXaHU3UPOBAHHBIM
padoTaM 10 HAMBIBY I1eCKa /Il YKpeIieHus1 0eperos

3.2.1 Meroa ruapaBIu4ecKoil IPOMbIBKM HAHOCOB

OddexTuBHBIMU crIOCOOaMU YJANCHUS OTJOKUBIIUXCS HAHOCOB SIBISIFOTCS
[IPOMBIBKM BOJOXPAHUJIUIIA C PETYJIMPOBAHUEM MYTHOCTHU MPOMBIBHOTO MOTOKA.
Bri6op croco6a mpombiBa OMpenernsieTcss TEXHUKO-DPKOHOMHYECKUM aHAJIN30M,
BO3MOKHOCTSIMU SHEPTrOCUCTEMBI, TPEOOBAHUSIMHU BOAOIOIB30BATENECH U IPYyTUMHU
MecTHbIMU (akTopamu. I'mapaB/imyecKass NMPOMbIBKA OTJIOKHUBIIUXCS Ha JHE
HAaHOCOB COCPEJOTOYECHHBIM pPACXOAOM BOJbl NPU HU3KUX YPOBHSAX BOABI B
BOJIOXPAHWIHILE C JIAJILHEHIIUM MPOITYCKOM IOTOKA 4epe3 COPOCHBIE U JIOHHbBIC
MIPOMBIBHBIE TaJIEPEU SABJISIETCS HanboJee pacCHpoOCTPAHEHHBIM CIIOCOOOM OYHMCTKU
OT HaHocoB. [l 3TOro, HEoOXOAUMO CHa4Yajda OYMCTHThL 3aI0JHEHHbIC H
VIUIOTHEHHbIE 32 MHOIO JieT HAHOCAMHU J(OHHbIE OTBepcTHS B OeTOHHOI
miortude TMI'Y mexanmueckum cnocofom. CocpeoTOYCHHBIH TMOTOK BOJbI
pa3MbIBa€T TPYHT TOJIBKO BJOJb IIyTH CBOEr0 NEpPEMEIICHHs, 00pa3ys y3Koe
riyboKkoe pyciao Ha JHE BOAOXpaHWIMIIA. B nanpHeiiem HyXHO OyaeT
pEryaupoBaTh JaHHOE PYCJIO MO HAMPABJICHUSIM € TOMOIIbI0 MOOMIIBHBIX 1aM0.
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PucyHok 3.3 Cnou oT105KeHu#A y TUIOTHHBI 32 EPHO/I IKCILTYaTaluK

[IpomMBIB THApPOIHEPIHUEN NOTOKAa B PyCcroBOM BOAOXpaHWIMIIE MOXKHO
BBIMIOJIHUTh B 3aBUCHMOCTH OT MOP(OJIOTMYECKHUX XapaKTEPUCTUK M pPa3MEpOB
penbeda «METKUM» U «TIyOOKHM» CHOCOOaMH, C pPEryJupOBaHHEM MYTHOCTH
IPOMBIBHOTO TMOTOKAa. BpIOOp cmocoba mNpoMbIBa OINPEAETSCTCS MexXHUKOo-
IKOHOMUYECKUM paciyemom, BO3MOXKHOCTAMU sHeprocucrembl (ectb ['9C),
TpeOOBaHUSAMU BOJIOTIOIB30BATENIEH U IPYTUMHU JIOKATbHBIMU (PaKTOPaMHU.

[Ipy OTCYyTCTBMM OTpaHMYEHHUI MO pekuMaM padOThl BEPXHErO U HUKHETO
0be(OB PEKOMEHAYETCS MPOBOANUTH 22y0oKuil npomuie. 1lpu rioyOboKoM mpoMbIBe
BOJIOXPAHWINIIE TOJHOCTBIO OIMOPOXKHAETCA (KeNlaTelbHO 4Yepe3 OTBEPCTUS C
HanOojiee HHU3KMMHM OTMETKaMu [opora), paboTa THIPO3JIEKTPOCTAHIINH
OCTAHABJIMBAETCS, OTKJIIOYAIOTCSI BCE BOJOIOJIb30BAaTENU. BpeMs mpomsiBa U €ro
MPOJIOJKUTEIBHOCTh ONPENEIIAIOTCS UCXOSl U3 THAPOJIOrHYECKO 0OOCTAHOBKHU U
ApYyTUuxX MecCTHbIX ycioBuil. Ilpu riayGokoM NpomMbIBE MHTEHCUBHOCTb YJAJCHUS
HAaHOCOB HauOonbluas. BBuAy 3HAUWTENHLHOM KOHIIEHTPAlUM HAHOCOB B
MIPOMBIBHOM TOTOKE BO3MOKHO YAaCTHYHOE OTJOKEHHE HX B PYClI€ HHIKHETO
Obeda, MOITOMY HEOOXOIUWM TOCTOSIHHBI KOHTPOJb 3a COCTOSIHUEM pycia
HIDKHETO Obeda U BOJ03a0OPHBIX COOPYKEHHH, pPACIOJIOKEHHBIX B HEM.
OnTuMalibHOE 3HAYEHHE MPOMBIBHBIX PACXOO0B 3aBUCUT OT IIUPHUHBI U TTyOHHbI
Obeda, MPOIYCKHOW CIOCOOHOCTH OTBEPCTUH TUAPOY3Ja, HCHOJb3YEMbIX I
IIPOMBIBA, XapaKTEPUCTUK OTIOKEHUN HAHOCOB, MPOUIISI BOJOXPAHIIINIIA U Psijia
apyrux (aktopoB. OHO MOXKET OBITh BBISIBICHO MPOBEICHHEM
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AKCIICPUMEHTAJIBHBIX UCCIICOBAHUN B JIaOOPATOPHBIX YCIOBUAX Ha Mojaenu. Jlis
pacyeToB 3a  ONTUMANbHBIA NPOMBIBHOM  pacxoll MOKHO  IPUHUMATh
CPEIHET0/I0BOM pacXoj, IPOJOJIKUTEIBHOCTh IPOMBbIBA - puMepHO 10-15 cyTok.
Haronnenue BoioXpanuiuiia nocie NpoMbiBa ClIeyeT MPOBOJAUTH B MAJOBOIHBIM
nepuoj; (OCeHb — 3MMa), KOTrJla MyTHOCTb p. AMyJIapbd HE OYE€HBb BBICOKAs. DTO
o0ecreunBaeT 3aluTy BOJAOXPAHWIMIIA OT NOCIIEIYIOIIEr0 3auIEHNsI HAHOCaMHU.

[Ipu crnokHOCTH WM HEBO3MOXKHOCTH TMPOBEACHUS TITyOOKOro TMPOMBIBA C
MOJIHBIM ~ OMOPOKHEHWEM BOAOXPAHWIHILA CIEIYyeT OpraHu3oBaThb MeaKUll
nPOMBIE TIPU CHUKEHUHM OTMETKU YPOBHS BOJbI B BOJOXPAHWIMILE C COXPAaHCHUEM
(vacTuyHO) padoThl THApoy3na. Ilpu 3TOM HachlllleHHE MOTOKAa HAHOCAMHU, a
cienoBarenbHo, U A(P(PEKTUBHOCTh UX YIAJCHHsS MEHbIIE, YeM TMpU TIIyOOKOM.
ITosToMy NPOAOIKUTENBHOCTh MEJKOTO MPOMBIBA JOJKHA OBbITH OONbIIEH U
cocTaBisITh mnpuMepHo 1,5 - 2 wecsma. Hamo oTMeTHTh, 4YTO TIPOMBIBBI
BOJOXPAHWIHIL C PEryJIMPOBAHUEM MYTHOCTH IIPOMBIBHOTO MOTOKA OPraHU3yIOT B
Cily4asix, KOTJa HeoO0XOoAuMO OO0eCredyuTh BOJOIOIB30BATEICH HUXKHETO Obeda
BOJIOM, MyTHOCTh KOTOPOM HE BBIXOJUT 3a MPEAEIbl JOMyCTUMOr0 3HAYEHUS 10
YCIIOBHUSIM MX HOPMaJIbHOW 3KCIUIyaTaluu, Wi i oOecrieueHus: TpeOOBaHUM 110
OXpaHe OKpy»Karlen cpeabl. [[ns HuxKHEro teueHus p. AMyJIapbu 3TH BOIPOCHI
HE SIBJSIOTCS MPOOJEMO, TaK KaK OTMETKH JIHAa pycja PEeKH CHUIBHO MOHUKEHBI
nocie crpoutenbcTBa TMI'Y, 94TO OKa3aio HEraTUBHOE BIMSHUE HA BOI03a00PHI B
HppUTallMOHHbIC KAHAJIBL.

PerynupoBanue  MyTHOCTH  OCYUIECTBIISIETCS ~ IIyTEM  CTYNEHYaTOro
OTIOPOKHEHHSI BEPXHEro Obeda, HUCHONB3YS CIACAYIOIUE 3aBUCUMOCTU: YeM
Oosblie TaOyOMHA U CKOPOCTb OMNOPOXKHEHUs Obe(a, MYyTHOCTH IPOMBIBHOTO
MOTOKa OO0JbIIE; MPU MOJAJIEPKaHUU BEpXHETO Obeda Ha MOCTOSTHHOW CHUKEHHOU
OTMETKE MYTHOCTb TPOMBIBHOTO TIOTOKa €O BpemMeHeM mnajaer. llpomsbis
OTJIOKUBIINXCA HAHOCOB C JIOKa BOJOXPAHWIUINA MPOU3BOIUTCS CIHEIYIOUIIM
obpazom:

[ sran - omnpenenstorcs TrpaHUIbl JOMYCTUMOHM MYTHOCTH MPOMBIBHOTO
IIOTOKa. MakCcUMaJbHOE 3HAYEHUE MYTHOCTU YCTAHABJIMBAETCS HCXOIsd U3
BO3MOKHOCTH OCYILECTBJICHUSI TIpOMbIBa 0e3 yuiepOa st HuxkHero Obeda, a
MUHUMAaJIbHOE 3HAYEHHE - UCXO0/I U3 YCIOBHI SKOHOMUYECKOH 11e1eco00pa3HoCTH
MIPOMBIBA; BOAOXPAHWIIHILE OMOPOXKHACTCS 0 YpPOBHS, MPH KOTOPOM MYTHOCTH
MPOMBIBHOTO  TIOTOKa COOTBETCTBYET MAaKCHMaJbHO JOMYyCTUMOH. 3arem
ONOPOKHEHHE MPUOCTAHABIMBAETCA U YPOBEHb BOAbl B  BOJOXPaHUJIMUIIE
MOJJICP/KUBAETCA HAa 3TOM OTMETKE 10 MOMEHTa, KOrJa MYTHOCTh IIPOMBIBHOTO
MOTOKA YMEHBIINUTCS JI0 YCTAHOBJIEHHOTO MUHUMAJILHOTO 3HAYCHUS. Y MEHBIIICHHUE
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MYTHOCTH CBSI3aHO C TE€M, YTO IO MEPE Pa3MbIBa HAHOCOB U YAAJICHUS X IUTOIIA b
JKUBOI'O CEYEHUS MOTOKA (MPU MOAJEPKAHUHU YPOBHS BOJABI B BOJOXPAHUIMILE Ha
OJIHOM M TOH JK€ OTMETKE) YBEJIMYMBAETCS, BMECTE€ C 3THUM YMEHBIIAETCA
pa3MbIBalOIIasi CIHOCOOHOCTh IPOMBIBHOI'O MOTOKAa M, CJIEJOBATENBHO, €ro
MYTHOCTb.

II sTan - mocie OTOCTHXKEHHUSI MUHUMAJIBHOTO 3HAYEHHS] MyTHOCTH BTOPUYHO
MMOHM)XAIOT YPOBEHb BOABI B BOAOXPAHWIHILE OO0 TEX MOp, TOKa MYTHOCTh BHOBb
HE JOCTUTHET MAaKCHUMAaJIbHO JIOIyCTUMOTrO 3HaueHus. JlanpHelinee onopoKHEHHE
IIPUOCTAHABJIMBAIOT, YPOBEHb B BOJOXPAaHWJMIIE MONJICPKHUBAIOT HA JaHHOU
OTMETKE JI0 MOMEHTA, I0OKa MYTHOCTb NPOMBIBHOTO IIOTOKa IIOCTENIEHHO HE
CHU3HTCS 10 NIPUHATOTO MUHUMAJIBHOTO 3HAYEHHS.

III 3Tamn - cHOBa CHMXKAIOT YPOBEHb BO/IbI B BOJOXPAHUIIMILE U T.1I.

Jnst HaOmolleHHWs 3a MYTHOCTBIO TMPOMBIBHOTO TIOTOKA OPraHU3yeTcs
CHEIUaIbHBIN MOCT B HUXKHEM Obede coopyxenus. [lepruoguaHoCcTh B3ATHS TIPOO
BOJBl Ha MYTHOCTh - 2 - 3 pa3a B CyTKM BO BpeMs OIOpOXKHEHUs Obeda -
eXedacHo. /[ onmepaTMBHOTO KOHTPOJISI MyTHOCTH IIPOMBIBHOTO IOTOKA MOKHO
WCIIOJIb30BaTh COBPEMEHHBIE MYTHOMEpHL. B mpoliecce mpombiBa HYXHO BECTH
HaOJIIOJIEHHE 32  COCTOSIHUEM  HHXKHero  Obeda  BOJOXpaHWIMILA U
TUAPOCOOPYKEHUN, a  Takke  oleHuBaercsa A(P(PEKTUBHOCTH  MPOMBIBA.
O}dekTUBHOCTh CYTOYHOTO MPOMBIBA  OIpPEAENSIeTCs] KaK IMPOU3BEICHHE
CPEOHECYTOUHOM MYTHOCTH Ha CPEOHECYTOUHbIM pacxon. (OKOHYATENbHBIN
pe3yibpTaT yCTAaHABIMBACTCSA HHCTPYMEHTAIIBHBIMU IPOMEPAMH TIOCIIE 3aBEPILICHHUS
MIPOMBIBA.

IIpy rUApaBIMYECKON OUYHUCTKE MOMKET CIYYHUTHCS, YTO 4YacThb HAHOCHBIX
OTJIOXKEHU He OyJeT pa3MbIBaThCA WH3-32 HEAOCTYINHOCTH HMX IPOMBIBHOMY
notoky. Takue Hepa3MbIBaeMble YUYacCTKH COXPaHSIOTCS OOBIYHO B  BHUJE
OTJIOXKEHHUM BIIOJIb OEPETrOB WM KPYIIHBIX OCTPOBOB B PyCJi€ OCHOBHOT'O MOTOKA.
[Ipu HEOOXOOUMOCTH YJAJCHUS HAHOCOB C HJTUX YYacTKOB IEJIecO00pa3Ho
COBMECTHOE HCIOJIb30BAHME MEXaHMYECKOTO M TUAPABINYECKOro Crocoda
ouncTkd. Ha 3THX ydacTkax ¢ MOMOUIBIO 3€MCHapsia NPOJENbIBAIOTCA KaHAJIbI,
COE/IMHEHHbIE C OCHOBHBIM TPAH3UTHBIM MOTOKOM. KaHaibl BBITOJHSIOTCS TIO
BO3MOKHOCTH KPHUBOJIMHENHBIMH B IUIaHE. BhINyKias yacTh KaHaja HaIpaBIseTCs
B CTOPOHY HAHOCHBIX OTJIOKEHHI, TIOJJIEKAIINX MMPEUMYIIIECTBEHHOMY pPa3MbIBY.
YacTh BOJHOTO TOTOKAa M3 OCHOBHOTO pycja, TMPOXOMAs dYepe3 MpOojciIaHHbIe
KaHaJibl, pa3MbIBaeT MX PYCIO M OKPY’KalolllMe HaHOCHBIE OoTioKeHus. Haubonee
MHTEHCUBHO Pa3MbIBAIOTCSI HAHOCHI, PACIIOJIOKEHHBIE B 30HE TIOBOPOTOB KaHAJA.
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Monumopunz npouyecca npomvléKu. YCTAaHABIMBACTCS  TPAaH3UTHBIN
IIPOILYCK BOJBI 4€pe3 BOJOXPAHUIMILE, IIPU KOTOPOM pPacxoj IPUTOKA PaBEH
pacxoay cOpOCOB 4epe3 CTBOP COOPYKEHUH M yPOBEHb BOJbI B BOJOXPAHUIIMILE
COXpaHsieTCs TIOCTOSIHHBIM. Y BEJMUYMBaeTcsl cOpocHo pacxon Ha  AQ,
OJIHOBPEMEHHO M3MepseTCs 3HAYeHHE CHUKEHMsI YpOBHs BepxHero obeda AH u
MPOJOJKUTENBHOCT  3TOr0  CHWeHus At. OObeM cpabOTaHHOTO  CJOA
BOJIOXPaHWINILA OMNpENeNsIeTcs Kak MpOM3BENCHHE H30BITOYHOIO pacxoja Ha
BpeMs AW = AQAL.

[TpoBoasi aHamorHyHbIE HM3MEpPEHUs BO BCEM Juana3zoHe cpaborku Obeda,
CTPOUTCS 3aBUCUMOCTh JIMHAMHYECKOW PEryJupyromeid eMKOCTH BOJOXPAaHUIIHILA
OT ypoBHA. IlepuoaMYHOCTH OIpelesieHUusT JIUHAMUYECKOUW PpEeryJupyrouien
€MKOCTH YCTaHaBJIMBAETCS MCXOJs M3 HWHTEHCHUBHOCTU OTJIOKEHHS HAHOCOB,
pPEXXUMOB pabOThl BOJOXPAHWJIMUINA, THUAPOJIOTHMUYECKON OOCTAaHOBKHM, HAIUYHUS
BOAIIOCTOB U T.I. /[ OIEPaTMBHOTO KOHTPOJIS 3a COCTOSHMEM BONOXPaHUIMINA
1e1ecO00pa3HO  MPOBOAUTH  PETYJSIpHbIE H3MEPEHHs €ro JAMHAMHUYECKOM
pEryAupyIOIIe EMKOCTH.

3.2.2 I'mapoMexaHuvecKasi 04MCTKA

MexaHu3Mbl I TIPOJCTBIBAHUS KAaHAJOB B HAHOCHBIX  OTJIOKEHHUIX
1[EJIECO00PA3HO MIPUMCHSTH B MEPBYIO O4Yepe/b BOJIU3U BOJOCOPOCHOM TIIIOTUHBI U
B0J103a00pPOB M3 BOJOXPAHWIIUIIA, T/IC HAHOCHBIC OTJIOXKEHUS CO3JAI0T TPYAHOCTH
JUIS HOPMAJIBHOM AKCILTyaTalui THAPOCOOPYKEHU U TPAHCTIOPTUPOBKU HAHOCOB
B HIDKHUM Obe( BOJOXpaHUIUIIA.

Jlnst oTOM Tenu mpejjiaraeTcs COBPEMEHHAas TEXHHMKAa - MHOTOIEIEBOM
3emcHapsa Ampubus — Batepmactep. Classic V (mocienass moxens 2017 roaa)
— momHocTs 900 M*/1ac, Classic IV - 600 M*/4. Bo3M0KHOCTb pabOTHI 10 TTyOHHEI
6,5 M, JyHa cTpedibl 16 M, epekadka mysbIibl Ha paccTosiHUE 10 1,5 KM.
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Pucynoxk 3.4 Pabora 3emcHapsina Amdpudus — Barepmacrep

TexHuueckue XAPAaKTEPUCTUKH IIpeAIaracMoro 3eMcHapsjaa:

osuzamenyw: kareprwuiep C7.1, 6-IMIIMHAPOBBIN TU3EIbHBIN ABUTATED C
TypOOHArHeTareneM; BO3yIIHO-BOISTHON paruaTop; MOITHOCTh Ha Bory Tipu 2100
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o6/muH. 168 kBTt (Classic 1V), 205 kBt (Classic V); eMKOCTh TOILIUBHOTO Oaka
1200 nuTpoB;

anexkmpocucmema 24 BoibT; akkymysaTopsl 2 X 170 A-vac; anexrTpudecKkuit
TOILUIMBHBIN HACOC;

2uopaenuKa: OJIMH AaKCUAJTLHO-TIOPIIHEBOW HACOC IS JAPAardpOBaHUsS U
nponeiepa - pabodee AaBleHHEe MakcuMmaibHOoe 345 Oap, OJAMH aKCHAJILHO-
MOPIIHEBOM HACOC [JI SKCKaBAaTOPHBIX pabOT U cTabuiam3aTopoB padouee
naBiieHne MakcumanbHoe 230 Oap;

IKCKaeamop: paguyc nosopora crpensl 180°, ycunaue oTpblBa LMIMHIpA
kosia 83 kH, ycunue xonanus umnunapa pykosta 47 xH, ycunue noasema npu
MakCHMaJIbHOM. BbuIeTe cTpensl 24,5 kH, ObicTpo 3ameHsieMble pabouwne
MIPUCTIOCOOJICHUS;

paboma: nna paboThl 3eMCHapsjia He TpeOyroTcs Jebenku, Kadenu,
BCTIOMOTATeJIbHBIE Cy/1a, /IS 3aImycka 3eMCcHapsia B paboTy HET HEOOXOIUMOCTH B
MIPEABAPUTEIILHOM MOHTaXXe 000PYI0BaHUs, B IPUMEHEHUE KPAHOB U OyKCHUPOB;

Kabuna: ynoOHas KaOWHA C OTJIUYHBIM 0030pOM M 3aIUTON OT MaJaroluX
npeameroB FOPS, nononnutensHOe culieHbe Ajisl MHCTpyKTOpa, 10 paboumx
JIaMIl, TIOCTAHOBKAa HA SKOPb, CAMOCTOATENbHOE pabouee JABMKEHUE U (PUKCALUS
0€3 UCTIOIb30BaHUS IOMIOJTHUTEIBHBIX CYJI0B, 100K U Kabeei;

Kopnyc: NENbHBIA KOPITYyC, pa3/IeieHHBIA Ha 7 BOJIOHEMPOHUIIAEMBIX OTCEKOB,
AHTUKOPPO3UITHOE MOKPBITUE C BHEIIHEHM W BHYTPEHHEH CTOPOHBI, 3aIUTHHIC
MOJIO3bsl Ha JHHUILNE KOPIYyCa, CUTHAJIbHBIC OTHU HAa MayTe MPU BBITOJIHCHUH
pa3aMuYHbIX paboOT W TMpU HABUTAIlMM, JBa TNeEpeaHuX crabuiamzaropa,
MakcumanbHas Tiayomna 5,0 M, JBa 3aJHMX HAKIOHSIOIIMXCS CTabuiIM3aTopa,
MakcuMalibHas riiyouHna 6,7 m (Puc. 3.5);

2abapumol u gec npu mpancnopmupoexe: nuHa 6e3 crpensl 11,00 m, mHa
co ctpenoit 16,00 m, mupuna 3,30 M, Beicota 3,15 M, Bec okoiio 19,50 T

kauecmeo: ceptudukar kadectsa ISO 9001, mo skxonorun 1SO 14001, mo
6e3omacunoctu [SO 3449.

IIpeumyiiecTBO npeajiaraeMoil TeXHUKH B TOM, YTO MOIIHOCTh BBICOKas,
OH 00JIaJIaeT YHUKAJILHON YHUBEPCATHLHOCTHIO, MOOMILHOCTh B BOJIC W Ha CYIIIE,
CaMOCTOSITENIbHO ~ MOTPYXKaeTcsi Ha Tpeiliep MW  BBITPYXKAETCis C  HEro,
CaMOCTOSTEIIEHO 3aXOJUT B BOJY W BBIXOIUT U3 BOJIBI, CAMOXOIHBIN, aM(pUOUI BO
BCEX paboumnX pekuMax.
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Pucynok 3.5 ['aGapuTHBIE XapaKTEPUCTUKKA PEKOMEHTyEMOTO 3eMcHapsana Ampubus - Barepmacrep?

3 AQUAMEC Ltd. P.O. Box 260, FI-27801 Sakyla, Finland, Tel: +358 10 402 6400, Fax: +358 10 402 6422. E-mail: watermaster@watermaster.fi
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3.3 YcaoBust IOAr0OTOBKH U NPOBEIeHUs] 0YMCTKHA BOAOXPAHUIMIIA OT
HAHOCOB

Jlo Havana paboThl HEOOXOIUMO MPOBEPHUTH COOIIOICHUE BCEX TPeOOBaHUIA,
OTHOCSIIITUXCS K MPEJICTOSIICH padoTe, T.€. OUUCTKE BOJOXPAHUIIHMINA OT HAHOCOB.
ITpu HecOOMONEHUH 3TOTO YCIIOBUS MEPCOHAI HE HMMeEeT IpaBa MPHUCTYNaTh K
paboTe HE3aBUCHMO OT TOTO, KTO Jajl €My YKa3aHWe Ha e¢ BBIOIHCHHE.
3a07aroBpeMeHHO, IO OTKPBITHS COPOCHBIX IIUTOB, HEOOXOIMMO TMPOBEPHUTH
COCTOSIHHE BEIYIIUXCS B HUKHEM Obede paboT, mpemynpeauTb paboTaroluX O
BPEMEHHU OKOHYAHUSI UMHU PadoT, yOeauThcs B OTCYTCTBUU JIIOZCH B Obede mocie
OokOHYaHUs paboT. CpOK OMOPOKHEHUS BOJOXPAHWIUIIA COTJIACOBBIBACTCS C
MECTHBIMH OpraHamMu MuHBonx032 PY3 u yepe3 Hero ¢ MECTHHIMH OpraHaMH
BJIACTH JUIA TPEAYNPEXKICHHUS HACENCHUsS, JKUBYIICTO HIDKE IUIOTHHBI, 00
WU3MEHEHHWH YPOBHSI BOJIBL.

Jlomyck k paboTte B BepxHeM Obede MIOTHHBI MOXKET OBITh Pa3perieH TOJIBKO
Iocjie  TOro, Kak YPOBEHb BOJAbl  JIOCTMTHET  HHU3IIETO  TOJOXKEHUS,
PEAYCMOTPEHHOTO TMPOEKTOM ornopoxkHeHus. Cpok paboTbl B BepxHEM Obede
JOJDKEH OBITh TPUBEACH B TIOJHOE COOTBETCTBUE C MPOJIOJDKHUTEIHLHOCTHIO
HaXOXXJeHHs BepXHero Obeda Ha HU3KUX ypoBHsX. IlepcoHan, OTBETCTBEHHBIH 3a
HaIoJIHeHHE Obeda, 0053aH JIMYHO TPOBEPUTH IUIOTHOCTH 3aKPBITHS BXOJHBIX
IIUTOB TIEpe] TIOJHEMOM YPOBHS B Obede, MPUBOIBI MOABEMHBIX MEXaHHU3MOB,
3HAKH, 3aMperariie noapeM muToB. O X0Ae HAMONHEHHS BOJOXPAHUIHUINA U
MpearnojgaraéMoM YpOBHE BOIbI  HEOOXOAMMO HH(DOPMUPOBATH  SKUTENCH
PacMOI0KEHHBIX BBIIIEC HACETIECHHBIX MTyHKTOB.

IIpu cMbIBe HAHOCHBIX OTJIOKEHUI HEOOXOAUMO arperaThbl yCTaHABIMBATH HA
NIPOYHOM TpyHTE. [IpU HCIIONIB30BaHUK 3eMCHAPSIOB JUIS yIAJICHUs HAHOCOB WU
IPO/IEIBIBAHNS KaHAJIOB B HAHOCHBIX OTJIOKEHHSX JOJDKHBI COOIOIATHCS MpaBUIIa
TEXHUKN 0€30MaCHOCTH MPH IKCILTyaTalluU CPEICTB THAPOMEXaHU3AIINH.

VYnajeHne HAHOCOB THJIPOMEXaHWMYECKHM CITIOCOOOM pasperiaeTcss TOJBKO
0pU HAIMYUH HPOEeKma Op2anu3auyuu padom, KOTOPBIA NpeaycMaTpHBAET
MOCJICIOBATECIBHOCTh  BBITIOJHEHHUS W HEOOXOIMMBIC  BCIIOMOTATEIIbHBIC
ycTpoicTBa Uil Oe3onmacHoro BefeHus pador. s pykoBoacTBa paboramu
JOJDKHO OBITH BBIIETIEHO OTBETCTBEHHOE JIMIO0 W3 HHXKEHEPHO-TEXHUYECKOTO
TIepCOHAJIa OPTaHU3aIUH, TTPOU3BOISAIICH TPOMBIB.

Pabouas 30Ha 3eMCHapsaa B mpeeiax MoyTOPHOH TaIbHOCTH ACHCTBHS €T0O
CTPYH, a TaKXKe 30Ha BO3MOYKHOT'O OOPYIIEHHs TPYHTa JOJDKHBI OBITh OTPakIICHBI

npenynpeauTeabHbIMU 3HaKaMu OezonacHocTu. Ilpu npomeiBe Obeda
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MONIEPEMEHHBIM OITyCKAHUEM U MOJABEMOM YPOBHS BOJBI 3alPELIAcTCA MOAXOINUTD
K Kpal HAHOCHBIX OTJIOXKEHUH OJmxe, 4eM Ha 5 M HE3aBUCUMO OT CTEHEHH HX
IVIOTHOCTH. Tak Kak DPOMBIBHBIE OTBEPCTUS 3aHECEHBI, pPAacCYUCTKa MX
MIPOU3BOJIUTCS «OT Ce0s» U TOJILKO CO CTOPOHBI BEpXHETO Obeda.

[Tocne 3aBepuieHUs] OYUCTKH, MPOMEPHI INIyOMH BOJOXPaHMWJIMIIA CIIETYEeT
IPOM3BOJAUTHL TOJBKO IIOCJE JIOCTHXKEHUsS ypoBHEM Boiabl otmerku HIIY. Ilpu
IPOU3BOJACTBE IPOMEPOB INIYOMH C KaTepoB Ha CHEUAINCTE, MPOBOASIIEM
OpOMEpbI, JODKEH OBITh HAJEeT JISAMOYHBIA MPEIOXpaHUTENbHBI TOosC C
IPUKPEIUICHHBIM K HEMY CTPaxOBOYHBIM KaHATOM, JPYroll KOHEL KOTOPOro
JIOJDKEH OBITh MPUKPEIJIEH K pbIMy WM CTOiKe Ha nanyOe. [Ipomepbl A0MKHBI
IPOM3BOJUTBECS TOJBKO B THUXYIO MOTOAy, NpU cUje BeTpa He Ooinee 2 Oayios
(ckopocts BeTpa 3,3 wm/c). Ilpu mpuMeHEHMHM 5X0JI0Ta JJIsI MPOMEPOB TIIYyOUH
HE0OXOMMO BBITIOTHATE CIEAYIONMUE MPaBUiIa: MPH YCTAHOBKE 3XO0JI0TA HA KaTepe
n30erathb KpeHa, 3aKperuisTh MPHUEeMO-TIepeIaTOUHbIE YCTPOMCTBA 9X0JI0Ta K CyIHY,
yAEpKUBaTh YCTPONHCTBA Ha BECY PyKaMH 3alpeliacTcs, KPbHIIIKH Ipudopa mpu
pabore fepkKaTh IOCTOSIHHO 3aKpbITBIMH, HE JOMYyCKaThb PEryJIMPOBAHMS
anmnaparypsl M0Ji HalpsHKEHUEM. 3allpellaeTcsi PoBOAUTh IPOMEPHbIE paboThl C
Karepa 0e3 cracarelibHbIX U CUTHAJIBHBIX CPEJICTB, & TaKXke NpoMepHbIe pabOThl B
MTOTOKE TIPH TPOMBIBE OhE(OB.

Bce opranuzanyoHHbie MepompHATHs, oOecredyuBaroniye 0e30MmacHOCTh
paboT mnpH NPOBEAEHUU PACUUCTKHM M TMPOMEPOB BOJOXPAHWIMINA (MOPSAOK
BbIIaud U odopmIIeHUs Hapsaa, NONycK Opuraabl K paboTe, HaA30p BO BpeMs
paboThl W Jap.), MNPOBOJAATCS B COOTBETCTBHHM € NPABMJIAMM TEXHHUKH
0€e30IaCHOCTH IpU DKCIUTyaTallud BOJHOIO XO3SHCTBAa, TIUIAPOTEXHUYECKUX
COOPYKEHHUH U THAPOMEXAHUYECKOTO 000y 0BAHMS.

B ycnoBusx PycnoBoro BOJOXpaHWIMINA NPOTSKEHHOCTBIO 82 KM, H
HIMPHUHE, KOTOpast MeHseTcss B Auana3zoHe ot 0,9 km no 11 kM, ounctHbie pabOThI
HEOOXOAMMO TIPOBOAUTH paznenuB Ha 8§-10 y4acTKOB B 3aBUCUMOCTH OT
MOP(}OIOrHYECKUX U TUAPOMETPUUECKUX XapaKTEPUCTHK BojoxpaHuauiia. llo
HOpMATHBaM, AJIsi NPOBeJeHHUS OYMCTHBIX PpadoT Takoro macmrada, Kak
Pyciaosoe Bomoxpanmiamme TMI'Y, HeoOxoaumo pa3padorarb HPOEKTHO-
CMETHYK [JAOKYMEHTALUMIO JIMICH3MOHHOM NPOEKTHOM OpraHu3aume, riae
OyayT yka3aHbl Bce 00beMbl padoT, HeoOXoaMMAasi TEXHMKA M PaCXOIHbIe
MaTepHaJibl, OPraHu3alnus NPou3BoACTBAa padoT U cMmera. Takxe, TpeOyroTCs
CHEIHUAIM3UPOBAHHBIE PAOOTHUKH 110 PYCIOBBIM MPOIIECCAM.

CrenyanucraMy IPOEKTa BBIIOJHEH NPEIBAPUTEIBHBIN pacyeT sl [EPBOTO
y4acTKa y IJIOTUHBI IPOTSKEHHOCThIO 10 kM. [[aHHBII yyacTOK MOIHOCTHIO
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MOKPHIT HaHocamMu TojimmHol 10-12 M, oOwvem cocraBiser 227 MITH.M-.
CxeMaTMyeckuid IUIaH C OTMETKaMU JIHA MO CTBOPY M IMONEPEYHHUKU Ha
IPUIUVIOTUHHOM y4acTKe PyciaoBOro BOAOXpAaHWIMILNA IIOKA3AJIHM, YTO CPEIHUE
OTMETKH JiHa KosieOmtoTes B npeaenax 124-126m (Puc. 3.6). IIpu aToM, oT™MeTKH Yy
IUIOTUHBI  JTOCTaTOYHO BBICOKHME, YTO O3HA4aeT, HECMOTps Ha TO, 4YTO
OCYIIIECTBISIETCS COPOC/TPOIYCK BOJBI B HIDKHUN Obed, pa3MblB HAaHOCOB/WIa
IIOTOKOM BOJIbl HE CHJIBHO BbIpaskeH. Ha 3ToM yuacTke MakcumainbHas rryouHa 12
M B nipezienax ctBopoB 11-16, T.e. Ha otmeTke 118 M. B 30He cTBOpOB 7-9 oTMETKa
nHa nopgHumaercs no 120 m. HecMoTps Ha TO, 4TO 31E€Ch IOTOK IOCTOSHHO
JBW)KETCS B  CTOPOHY PpEryJIMpyrolux coopyxeHud Kamapacckoro wu
CyntaHcaHKapcKOro BOJOXPaHWIIUIL, 3HAYNTENbHBIN pa3MbIB HE HAOII0JaeTCs, U
03HAYaeT 4YTO IUIOTHOCTh OTJIOXKEHMM Ha 3THUX YydYacTKaX OYEHb BBICOKAs, HE
MOJIIEKUT PAa3MbIBY THIPABIUYECKUM CIIOCOOOM.

~—Creop 1

| —Creop2
——Creop 3
~o-Crsop 4
——Craop 5
——Crsop 6
—4~Craop 7
-B-Creop 8

| —+Creop9
~+—Creop 10

800 1000 1200 1400 1600 1800 2000 MeTP

MnortnHa TMIY

Damba @

Wntos-perynarop
B Kanapac

Wnros-perynarop
B CynraHcaHpgxap

Pucynok 3.6 CxeMaTn4eckuil IjlaH ¥ MONEPEYHUKH HA MPUIIJIOTUHHOM Y4YacTKe
PycnoBsoro Bonoxpanumnuina

[IpoekToM mpeajaraeTcsi HayaTh padOTy ¢ MEXAaHU3UPOBAHHOM OYMCTKH ISt
CO3/IaHHsI BO3MOYKHOCTM THJIPABIIMYECKOM OYMCTKM Ha JaHHOM YYacTKe U
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CIIEIYIONIMX ydYacTKax BBepX MO TedeHuio. boiee Toro, HeoOXOIMMO c€O31aTh
YCJIOBUS JJIsI TOJHOIIEHHOM paOOThl JOHHBIX OTBEPCTUM B KOJWUYECTBE § IIIT.
paszmepamu 12x6M, KOTOpbIE W3HAYAIBHO MPOEKTOM IPEIHA3HAYEHbI TAKXKE JJIS
MPOMYCKa JOHHBIX TEUEHHUI CO CMBIBOM HAHOCOB.

[IpenBaputeibHbIC pacueThl ¢ MPUMEHEHUEM 3€MCHaps/ia MOCIeIHEeH MOIeNU
«Barepmacrep-ampubus» Classic V B konmdectBe 20 IIT. MO3BOJHUT OYUCTUTH
HAHOCHI C IPUINIOTHHHOTO YYacTKa NPOTSHKEHHOCTHIO 10 KM B 00beMe 227 MiH.M>
3a 6,5 ner. B pacuere ydTe€Hbl CTOMMOCTb 3E€MCHApsIOB BBILICIIPUBEICHHOM
Moeny, pabora 3eMcHapsga MomHocTeio 900 M3/4ac, 8 wacoBele paboune qHH -
20 nHel B Mecsll, YYTeHbl oruiaTa padodeil cuiibl U roprouue. Pacuer BbINONIHEH
0e3 TMpPUMEHEHHUs THUJPABIMYECKOM TPOMBIBKM, XOTS 10 XOJay paloThl
aBTOMATUYECKM TIOJKIIIOUMUTCS JaHHbI mnponecc. [Ipm 3TOoM o0O0mmMe 3arpaTsl
cocTaBuiIM okouto 2,38 muH gosut. CIIIA.

Janee, Ha CHeayIOMMX Y4yacTKaX BBEpPX M0 TEUYCHUIO MOXKHO OyAeT
3aICCTBOBaTh KOMOWHHMPOBAHHYK0 OYHCTKY OT HAHOCOB: THAPABIMYECKYIO
MIPOMBIBKY - B OCHOBHOM CEPEIMHHBIC YYACTKHU Yallli BOJAOXPAHUJIUIIA U B 30HAX
3aTOHOB, & MEXAHW3UPOBAHHYIO OUKMCTKY - Ha OJNM3IexKaMX K OeperaM ydyacTkax.
Jlnst moBbiieHust 3(QPEKTUBHOCTH TMPOMBIBA IyTEM YAQJICHUS HEMOIA0NUXCs
pa3MbIBY HAHOCOB, B OJTHUX Yy4YacTKaX JKEJAaTeJbHO CO3/1aTh C TOMOIIbIO
THIPOMEXAHUKH KpPUBOJMHEHHbIE B IUIAHE MCKYCCTBEHHBIE pycia/KaHalbl,
HaIpaBJICHHBIC BHIMYKJION YaCcThIO B CTOPOHY YUYAaCTKOB Pa3MbIBa U COSMHECHHBIEC C
OCHOBHBIM TPAH3UTHBIM MOTOKOM. YacTh MOTOKA MOKHO HANpPaBUTh B CO3JaHHOE
PYCJIO C TIOMOIIbIO MOOWJIBHBIX PE3MHOBBIX AaMO, KOTOpPHIE B HACTOSIIEE BpeMs
TaK)Ke HIUPOKO HUCIHOJIb3YIOTCSA. KpUBONMHMHEHHOE PyClo CIOCOOCTBYET pa3MbIBY
HAHOCHBIX OTJIOKEHHWH C IUIOMIAJM W HAMpPaBUT B3BECHM B OCHOBHOE PYyCJO IS
TpaH3UTa B HXKHUU Obed.

3.4 UucTpykuum no 60pboe ¢ HaHOCAMU

JIJst Ka)K70r0 KOHKPETHOTO BOJOXPAHWININA CIIOCOOBI OOPHOBI ¢ 3aUJICHUEM
BBEIOMPAIOTCS HMCXOJAsl W3 MECTHBIX YCIIOBUM W Ha OCHOBAaHMHM TEXHHUKO-
HKOHOMUYECKOTO 00O0CHOBaHUsl. Meponpuamua no 0opvbe e Hanocamu
npeoycmampusaomcs 6 npoeKmHuvIX OOKYMEHMAx, u odnee KOppeKmupyemcs
Ha 0CHO8e ONbIMA IKCHIAYAMAUUU 6000XPAHUIULYA.

MepornpusaTrs BKIIOYAIOT pabOTy BOJOXpaHWIMINA MPH PEKUMAX, KOTOPHIC
o0ecreynBalOT OOJBIINI TPAH3UT MOCTYIAIOIIETO TBEPAOTO CTOKA, MPOBEICHUE

4 npoeKTHO-CMeTHaﬂ [JOKYMEHTALMA MOKXET fonee TOYHYHO CymMy CbVIHaHCOBbIX 3apar.
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HEOOXOJMMBIX YKPEIUTENbHBIX padOT MNPOTHB pa3pylIeHUs AamMO U 3pO3UH
OeperoB MpPUBOAAT K 3HAYUTEIBHOMY KOJIMYECTBY HAHOCOB, YAAJEHUE HAHOCOB
MEXaHU3MaMU U IIPOMBIB BOJIOXPAHHIINIIA.

Nucrpykuus no Oopsbe ¢ HaHocamu paspadaTbiBaeTcsl ISl KaKJI0ro
BOJOXPAHWINILA WUHJUBUAYAIbHO C YUETOM TMIPOJOTMYECKOIO PEKMMaA BOJIHOIO
o0bekTa (pPeKH), TEXHUYECKUX XAPAKTEPUCTUK TMAPOTEXHUUECKUX COOPYKEHUI B
COCTaBe BOJIOXPAHWIIUITHOTO THAPOY3JIa, U TOHKHA BKITIOYATh!

® TEXHUYECKYI0 XapaKTEPUCTHKY BOJOXPaHWIMIA M THIPOYy3Ja, HX
Ha3HAYEHUE U SKCIUTyaTallMOHHbIE (DYHKLUHU, TPeOOBAHUS BOJIONIOIb30BATENEH;

® XypHaJl TEXHUYECKOIO COCTOSHMS  BOAOXPAaHWIMING, COIEpIKaIIUil
pe3yabTaThl HAOMIOACHUH 3a TBEPABIM CTOKOM, COCTOSHUEM O€peroB u
MEJKOBOUH, pa3MbIBaMU U OTJIO)KEHUSIMU HaHOCOB B HIDKHEM Obe(de, pe3ysbTaThl
BCEX OCMOTPOB M TMPOMEPOB 33 COCTOSHUEM BOJAOXPAHWIHINA, KOTOPHIE
000011at0TCs uepe3 Kaxable 3 - 5 JIeT dKCIulyaTalyy;

® OTYETHI M0 TMPOBEICHHBIM MEPONPHUATHIM W IUIaH JICUCTBUM MO
COXPAHEHHUIO PEryJIMPYIOIIE €MKOCTH M OYMCTKE BOJOXPAHWIMILNA OT HAHOCOB,
cozepxamye JaHHble 00 3((HEKTUBHOCTH MPOBEACHHBIX MEPONPHUITHI U IpyrHe
CBEJICHMSI SKCILTyaTallHOHHOTO XapaKTepa.

e JICTAJIbHYI0 HMH(OPMALIMIO 110 XapakTEPUCTUKAM >KHJKOIO H TBEPJIOTO
CTOKa;

® [IOPSAOK OpraHu3aliy HaOIIOACHUM 32 COCTOSTHUEM BOJOXPAHUIIUILA;

® pe3yibTaThl  I[OCJIEIHUX  OATUMETPUYECKUX  MPOMEPOB  EMKOCTH
BOJOXPAHWIMIA M IOCTPOECHHBIE 10 OTUM MpPOMEpPaM KpHUBBIE OOBEMOB
BOJIOXPAaHMWINILA (CTaTUYECKUE U JUHAMHUYECKUE);

® PEXMMBI OKCIUIyaTallUd BOAOXPAaHWIMILA TPU pPa3sHBIX BapHaHTax
BOJIHOCTU PEKH (B MEPHUOJbI MAJIOBO/bS, CPEHEBObS M MHOTOBO[IbS), TaKXKe B
NEPUObI TIOCTYILIEHUS OOJIBILIOT0 KOJIMYECTBA HAHOCOB;

® [OPANOK TIOATOTOBKM W IPOBENCHUS MEPONPHUSATHIL 1O OYMCTKE
BOJIOXPAHWINILA OT HAHOCOB;

e TpeOOBaHUS [0 TEXHUKE OE30MacHOCTH NPH OpPraHU3alUHU OYHUCTOK U
IIPOBEJCHUY HAOIIOACHUN 32 COCTOSSHUEM BOJOXPAHUIIHUILA.

IIpu »skcmmyaranuu PycnoBOro BOJOXPAaHWIIMILA C YYETOM COKpAICHUSA
MHTEHCUBHOCTH 3aWJIEHUs 4Yalld BOJOXPAHWIHINA PEKOMEH]yeTcss COONI0AaTh
CJIEIYIOIINE PEKUMBI €r0 PadboTHhI:

1. VYnopapneHue BOJOXpaHWIMIIAMU (OJJHO PYCIOBOE M TPU HAJIMBHBIX) IO
PEKOMEHIyEMOMY PEKUMY MO3BOJIUT CO3JaTh 3al1achl BOJBI U1 LI€JIEH UPPUTaLAN
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U TiepepacipeieTuTh sl MOKPHITUS Je(UIIMTOB CTOKA PEKU B MAJIOBOJHBIC TOJIBI,
COKpaTUTh O0BEMBI HEIPOU3BOUTENBHBIX IOTEPH BOBI.

2. Pa3zpabotannbiii pexum padoThl Bogoxpanmwmmil TMIY mo3Bosstor
CHU3UTH U CTAOMIIM3UPOBATH 3aujicHUE PycioBOro BoJoXpaHWINIA U YMEHBIIUTh
oOlmMii pa3MbIB pycila PEKH, TMOBBICUTH YPOBEHb BOJBI Y B0J03a00poB. [Ipu
pazpaboTKe pexuma 3aJaHbl  KpuTepuu 10 paboTe, oOecreynBarOmInii
paBHOMEPHBIA 1O ToAaM cOpOC pa3MbIBaeMBIX HAHOCOB B HIDKHHUHA Obed.
OcHoBHasg Macca BBIHOCA MPEAYCMATPUBAETCS B MHOTOBOJHBIE M CPEIHEBOAHBIE
rojibl. JT0 00CCHEUUT IUIABHBIC M3MCHEHHUS YPOBHEH BOJbl B BETeTallMOHHBIM
MIEPHUO/I.

3. 3amacel BOAbl B PycliOBOM BOJOXpAaHWIMILE JOJKHBI MCITOJIB30BATHCSA B
dbeBpasie-MapTe IS TPOMBIBKU OpPOIIIAEMBbIX 3€MeENlb U Bilaro3apsjaku. B amperne-
WIOHE OHO JOJKHO 3KCIUTyaTHpPOBAThCS B OE3HANOPHOM DPEXHUME Ha OTMETKaX
omskux k I'MO, T1.e. 118-120 M. Ilpu 5TOM yMmeHbIIAETCSI WHTEHCUBHOCTH
3aWJICHUSI BOJIOXPAHWJIMINA U CHUIKAIOTCS MOTEPU BOABI Ha (UIBTpAIMI0 U HA
ucnapenue. [lanee B wurone-aBrycre PyclioBoe BOJOXpaHWIHILE JOJKHO OBITh
3anonHeHo 10 HITY st oGecnieuenust Hanonnenus Kamapaca, a B nmocieayomuii
Mepuo CEHTAOPh-sIHBaph — Jis 3anoaHenus Cynradncanpkapa u Komoynaka.

4. Vicnonb30BaHUE CXEMBI PETYJIHPOBAHUS CTOKA PEKH C 00sS3aTebHOMN
cpaboTKoM ypoBHS BOJBI B Pyci0BOM BOJOXpaHWIMINE B MEPHO]T allpPEsib-UIOHb, a
B MHOTI'OBOJHBIE TOAbl JOMOJHUTEIBHO B CEHTSIOpe Mecsie, 10 MUHUMAJIBHO
BO3MOXHBIX OTMETOK, CITOCOOCTBYET HE TOJHKO CHMXKCHUIO OOBEMOB OTJIOKCHUMN
HAHOCOB B Yalle BOAOXPAHWIMINA, HO W CHW)KECHUIO HMHTEHCUBHOCTH
dbopMHUpOBaHUS JOTIOJHUTEIBLHOM KPHUBOW MOAINOpPa B 30HE €€ BBHIKIMHUBAHUSA
00bEMOB TOTEPH HA UCTIAPEHUE U (PUIBTPAIMIO, a TAKKE CIIOCOOCTBYET Pa3MbIBY U
BBIHOCY M3 BOJIOXPAHIJIMINA IOHHBIX OTJI0KEHUMH.

3.5 Bo3MOKHOCTH HCIIO0JIL30BAHHSI PEYHOT0 MJIa U JOHHBIX HAHOCOB B
CeJIbCKOM X0351liCTBE

B ycnoBusX npakTUUECKH HCUEPHAHHBIX BOJHBIX PECYPCOB B HMCTOUYHHUKAX
OpPOIIIEHUs, OCHOBOM Pa3BUTHS CEJIILCKOTO XO3sicTBa Y30eKucTaHa SBIISIETCS
YBEJIMYEHNUE TMPOAYKTHBHOCTH OpOIIAEMBIX 3€MEJIb 34 CYET TMOBBIIICHUA
3 PEKTUBHOCTH HCIIOJB30BAHHUSA 3EMEIIbHO-BOJIHBIX PECYpCOB, HX OXpaHBl H
BOCHPOU3BOJICTBA IUIOJIOPOAUS MTOYB.

OnHoOll M3 MPUYUH JETpajallid 3€MENb B HU30BBAX pP.AMYJapbU SIBIACTCS
OPOIIIEHUE TOJIEH, TPAKTUYECKU JTUIICHHOW IOIOPOAHOTO MJia BOJIOH,
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MOCTYIAIONICH HEMOCPEACTBEHHO U3 BOAOXPAHIIIMIL WU U3 PYCIia PEKU B HUXKHUX
Obedax TuIpOy3II0B, KyAa MOCTYIAET OCBETICHHAs BOJA.

YcnoBus  QyHKImoHMpoBaHUS —TYSIMYIOHCKOTO TUIPOY3Jia  IO3BOJISIOT
pa3paboTaTh PEKUM IKCIUTyaTallud BOJOXPAHUIIHUI, 00OCCIEeYUBAIONICH BBIHOC HA
MOJISl PEYHBIX B3BEIICHHBIX HAHOCOB B BEre€TAlIMOHHBIA TMEPUOJ B KOJUYECTBAX
IPUOIMKEHHBIX K COJIEP)KAHUIO WX B €CTECTBEHHBIX BOJIOTOKAX, a CO3/IaHHE
MaTeMaTHYECKUX MOJIeNIed PEXUMOB OOECIEUUT YYEeT TMOCTYIUICHUSI HAHOCOB B
OpPOCHUTENBHYIO CETh.

OOoramieHue OpOLIAEMBIX 3€MEb PEYHBIM WJIOM, TMOCTYHAOIUM C
OpOCUTEIIBHOM BOJIOM, OyAEeT CHocOOCTBOBaThH €CTECTBEHHOMY IMOBBIIICHUIO
SHEPreTUKU TIOYBBI, 4YTO JUISI COKpAIllEHHUS pPacXojJ0B Ha NpUOOpeTeHHe
MUHEPAJIbHBIX YAOOpEHUM - SIBJISIETCS OJHUM M3 BAXXHBIX PE3EPBOB B arpapHoif
9KOHOMUKE.

TpaH3uT B3BEHIEHHBIX HAHOCOB udepe3 PycnmoBoe Bomoxpanunuuie TMIY B
HIWKHUN Obe(d OynmeT crmocoOCTBOBATh KOJIBMATAIMH KaK PyCiia, TaK | MPOBOISIICH
CeTH HPPUTAlUOHHBIX KAHAJOB. OTO CHHU3UT (UIBTPALIMOHHBIC IOTEPU
OPOCUTENHHOU BOJIbI, OJTHOBPEMEHHO, IMOCTYTAIONINE B HIKHUIN Obed HAHOCHI, CO
BpeMeHeM OyJIyT CHocOOCTBOBaTh MOJIHATHIO JIHA pyCla, YJIydilas YCIOBUS
B0J103a00pa B UPPUTALIMIOHHBIC KAHAJIBI.

[TpoBeaeHHbIe MCCIENOBAHUS COJEPKAHUS B3BEIIEHHBIX HAHOCOB B BOJIE P.
AMynapbpH TOKa3al, 4TO B CPEAHEM B Bojae P. AMymapbu couepxutcs 4,5 1/
B3BCUICHHOTO MaTepuayiia, B MexeHb ~1,6 1/1, B maBogok - 5,6 1/i1. B
BEre€TAllMOHHBIA TEPHUOJ] COAEpP’)KaHWE HAHOCOB 3HAYUTEIBHO YBEIMYHUBAETCS.
MakcumanbpHasi MYTHOCTb PEKM OTMEYAeTCsi B TMAaBOAOK, KOTOPBIA OOBIYHO
HAYMHACTCS B cepefuHe Mas. B MexaHW4YeCKOM COCTaBE B3BEIICHHBIX HAHOCOB B
OCHOBHOM TipeoOianaroT dpakiuu ¢ auamerpom dactui < 0,01 mMm (p. AMynapss
~ 73 %, B opocuTenpHbIX KaHanax ~ 50- 65%, B apeikax - 75-85 %). Conepxanue
KPYIIHBIX MEeCYaHbIX (Ppakiuil OUYCHb HEBEJIMKO M COCTABIIACT JIECATHIC U COTHIC
JI0JId TPOLEHTa OT B3BeCHM B LeloM. lccienoBaHHble HAHOCBI OTHOCSTCS K
TSDKEJIBIM CYTJIMHKAM U JISTKUM TJIMHAM.

Ha ocHoBanuu panee BbInogHEHHBIX wuccienoBannii B HUWUBII
(CAHMUPH) Obuto mnpeaaokeHo OOOCHOBAHHME I10 HCIOJIB30BAHUIO JOHHBIX
omiokeHu! PycrnoBoro Bomoxpanwmmima TMIY B kadecTBe ymoOpeHuM mjist
CEIBCKOXO3SUCTBEHHBIX KyJNbTyp. JlOHHBIE OTJIOXKEHHUS B BOJOXPAHUIIHIIE
o0pa3yloTcsi B pe3yibTare CEIUMEHTAllMd B3BELIEHHBIX HAHOCOB, KOTOpHIE
00J1a1a10T CBOMCTBAMU COPOCHTa KOMIIOHCHTOB MHUHEPAIBHOIO M OPraHUYECKOIO
MIPOUCXOXK/CHUSI. Y CTAaHOBJIEHO, YTO B COCTaB JOHHBIX OTJIOXKEHUM BXOJAT
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OpraHMYeCKHEe BelIeCTBa (MCTOYHHKH O0Opa3oBaHUs Tymyca), MaKpOdJIEMEHTHI
(azot, docdop, cepa, kanuii, MarHuii, KanablMii) 1 MUKPOJIEMEHTHI (XJIOP, MEIb,
JKEJIe30, MapraHell, MOJUOACH, IMHK) HEOOXOIMMBIC ISl TMUTAHUS PACTCHHM
(Tabn.3.1). IloaToMy HX MOXHO HCIONB30BAaTh B KauecTBE YAOOpEeHUH s
pa3IMYHBIX CEJIbCKOXO3SUCTBEHHBIX KYJIBTYP.

Tabmuua 3.1 CoaepkaHue BEMIECTB B JOHHBIX OTJIOXKEHUSAX PyciioBoro

BOJIOXPaHUJIUIIIA
Conepxanne KOMIIOHCHTOB
KomrmoneHT B OTJIOKCHHUSX, T/KT B BOJEC, MI'/1I

IIpeACIbHBIC | CPEHUE | MPEICIbHBIC | CPEIHUC
ConeHocTb 1,3-1,9 1,6 700-1600 1000
XIIK 16-27 19 14,0-3,2 20,4
OO6muii a3ot 1,8-2,4 2,1 0,33-1,28 0,41
docdatbl 0,1-0,5 0,4 0-0,05 0,01
CIIAB 0,03-0,2 0,1 0,01-0,03 0,02
HedrenpomykTsl 0,01-0,3 0,17 0-0,04 0,02
DeHOJTbI 0,001-0,02 0,012 0,001-0,004 0,003
Anpdal XTI, Mr/kr 0,03-0,06 0,04 0-2,6-107 1,0-10°
INamma I'XII, Mr/kr 0,001-0,02 0,01 0-1,4-10° 1,0-10°
Keneso, r/kr 0,10-0,30 0,18 0,01-0,03 0,02
Menp, Mr/xr 2,6-16,2 6,3 0,001-0,007 0,003
[uHK, MI/KT 5,0-11,2 9,1 0-0,003 0,0015
MonubneH, Mr/Kr 7,3-31,0 17,2 - -
CBHUHEL, MI/KT 7,2-23,2 11,3 0-27-107 9.3-107
Maprasneri, Mr/kr ,01-0,20 0,04 - -
XpoM 6+, MI/KrT 1,0-3,2 2,1 0-1,4-1073 0,37-10°
XpoM 3+, MI/KT 0,4-3,1 1,3 0-0,5-10 0,17-107
PTyTb, MI/KT 0,1-0,42 0,26 0-0,3-107 ,17-1073

TpaH3uT B3BEHICHHBIX U JIOHHBIX HAaHOCOB 4epe3 PycioBoe BogoxpaHuiIuiie
o0OecreyuT BBIHOC HMX HA TIOJSI B BETCTAIlMOHHBIA IMEPUOJ B KOJIMYECTBAX
COOTBETCTBYIOIIUX MYTHOCTH PAacXOJOB BOJBI JUIsl €CTECTBEHHBIX BOJOTOKOB. [0
3T0  OyAeT CHocoOCTBOBaTh  MOBBIIICHUIO

npcaABapUTCIbHBIM pacducTam

YPOXKAWHOCTH CEJIbCKOXO3IMCTBEHHBIX KYJBTYp IO OTHOIIEHHUIO K 0a3oBoii (0e3
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BHECEHUsI yo0peHuit): xmonyarauka Ha 12 % , puca — 21 %, kykypy3sl — 19 %,
neHUIsl — 18 %, kaptodens — 31 % (Tadim.3.2).

Ta6muna 3.2 [IpupocT ypoKallHOCTH OCHOBHBIX C/X KYJIBTYp 3a CUET BBIHOCA Ha

10JIL PEYHBIX HAHOCOB, 1I/Ta

CenbCcKox034ii- Xionyar- Puc Kyxkypysa | Ilmennna Kapro-
CTBEHHBIE KYJIBTYPBI HUK ¢enb
bazoBas 15 17 22 16 35
YPOKANHOCTh

[IpubaBka k 1,8 3,6 4,2 2,9 11,0

YPOKANHOCTH 32
CYET MOCTYIUICHUS
Ha TOJISI PEYHBIX
HAaHOCOB
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3AK/IIOYEHUE

Pacuersl pexuma paborel BojoxpaHuiauiy TMI'Y  BeimonHeHbl 1O  TpeMm
BapuaHTaM BOJIHOW 00ecre4eHHOCTH: MaloBoaAHbIH 1011 (90%), cpeanuit o BOAHOCTH
rozt (50%), muoroBoausiii Toj (10%). PekoMeHtyemble BapuaHThl PEKUMOB PaOOTHI
BOJOXPAHWIUIL B CPEAHEBOJHBIE M MHOTIOBOJHBIE T'OJbI CIIOCOOCTBYIOT CHUKEHHUIO
MHTCHCUBHOCTU 3aujicHUs PyciioBoro BoJoXpaHWIMINA IYTEM pa3MblBa M TpaH3UTa
HaHOCOB, JAIOT BO3MOXKHOCTb YBEJIMUYMBATh KOJMYECTBO HAHOCOB, MOCTYMNAIOUX B
HIDKHUNA Obed, CIOCOOCTBYIOT CTAOMIIM3allMU YPOBHS BOJbI U MOBBILIEHUH JIHA pyciia
pEKHM B HHU30BbIX p. AMyAapbu Ha ydacTke TysMyloH-bupynu, 4To TpuBENeT K
YIIyUIIEHUIO YCIOBUH BOJ03a00pPOB B KPYNHBIE MarucTpalbHbIE KaHalbl HA 3TOM
y4acTKe.

TpaH3UT B3BEIICHHBIX HAHOCOB uepe3 PycnoBoe BOAOXpaHWIMINE OOECHEYUT
BBIHOC TUIOZOPOJTHOTO T'yMYCHOTO MaTepuajia Ha IOJsl B BEreTallMOHHBIN MEpHoi B
KOJIMYECTBAX COOTBETCTBYIOUIMX MYTHOCTH pacxoZOB BOABl s €CTECTBEHHBIX
BOJOTOKOB,  Takxke  OyAer  crmocoOCTBOBATh  IOBBIICHUIO  YpPOKaHHOCTU
CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP.

Metoj pacdera 3auiieHUs] BOJIOXPAHWIML] C Yy4€TOM M3MEHEHHs! YPOBHS BOJIbI,
BBINIOJIHEHHBIN 11 PycroBOro BOJOXpaHWIMINA, MOKET OBbITh MCIOJB30BAH JJIA
IPOTHO3HBIX PACUETOB.

IIpoBeneHHBIE HCCIENOBAHMS, HAIpPaBICHHBIE Ha ONpEHENIeHue EMKOCTH
PycnoBoro BomOXpaHWIMIIA W COCTOSHUSA 3aWJICHHOCTH IIO3BOJIMIM  CHENATh
cnenyromuye BeIBOJBI (TipwiiokeHue 1). O0mmii o6beM PyciioBoro BomoxpaHuuIIa
npu ypoBHe Boabl y miuotunbl H=130m onpenenen pasubiv 863 murn.mv?. Tlpu atom, ¢
YUETOM TI0TEPh BOJBI 00BEM PaCIOIaraeMbIX BOAHBIX PECYPCOB cocTaBrI 680 MJIH.M>
(cm.Tabn.HUXKE).

ITpoekTHas eMKOCTh Bogoxpanumuma (1978/1981 rox) - 2340 mun M2,

OO0BeMbI OTIIOKEHUN 3a BECh MEPHOa dKCIUTyaTaruu Ha 2021 roa cocTtaBWIM -
1477 mane,

[Inomans BoAHOM noBepxHocTH Ha oTMeTKe 130 M cocraBuina 248 km? mpotus
MPOEKTHOM TwToniaau pasHoit 300 km2.

Cpennuil  ykJIoOH JAHa damd PyciaoBoro BOJOXpaHMJMINA 1O TMpOMeEpam
cocrasisieT i=0,00004 npotus npoektHoro i=0,0002.

OO6beMbl BOJIBI U IIOLIAAN BOJHOW MOBEPXHOCTH B 3aBUCUMOCTHU OT YPOBHS
BOJIHOM MOBEPXHOCTH IIPEICTABIEHBI HUXKE.
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I'paduxku 06bemoB PycinoBoro Bogoxpanuiuma W=f(H)

Pacuet 00bEMOB BOJEBI B PYCJ'IOBOM BOJOXPAHUIIUIIC C YUCTOM IIOTCPDb

Ot poep 2021 | METIE | P ey
_ Hnomzazu, 061,é1\§ Hnomzanb 065é1\§ HJ’IOHIZEIILB O6’bé1\/; HOTepI;I 06’561\/;
’ KM MJIH.M KM MJIH.M KM MJIH.M® | MJIH.M’ | MJIH.M
130 | 247,80 | 862,70 | 0,00 0,00 | 247,80 | 823,71 | 143,73 | 679,98
129 | 211,00 | 539,19 [ 0,00 0,00 | 211,00 | 500,20 | 90,73 | 409,47
128 175,16 | 301,58 5,58 7,88 | 169,58 | 262,59 | 55,96 | 206,63
127 13495 | 132,86 | 21,84 | 10,14 | 113,11 | 101,75 | 26,01 75,74
126 69,72 64,00 17,53 | 11,84 | 52,19 43,03 6,79 36,24
125 8,20 25,00 1,33 7,96 6,87 15,87 0,21 15,66
124 1,70 4,00 0,05 1,17 1,65 2,83 0,05 2,78
123 0,65 2,35 0,00 0,00 0,65 2,35 0,02 2,33
122 0 0 0,00 0,00 0,00 0,00 0,00 0,00
121 0 0 0,00 0,00 0,00 0,00 0,00 0,00
120 0 0 0,00 0,00 0,00 0,00 0,00 0,00
38,9 143,73
MJIH M3 MJIH M3
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IIpunoxenue 1. Pacuer emkocTH M 00eMOB 0TJ10:KeHUIT Pyc/i0BOro Bogoxpanuanina

O6wvem sogei - no npomepam 2021 ropz

Creopsi

[y

Paccr.mexay
CTBOPaMM,M

0
570
660
730
670
620
750
730
300

PaccroaHue
OT NNOTUHDI,

M

0
570
1230
1960
2630
3250

4730
5030
5330

Cp. Ob6vembi Onuna
OTMETKM  BOAbl, Y4YacTKM yyacTka,
AHa, M  MAaHm3 M
125,6 2,861

125,4 3,670

125,1 5,265

124,8 6,218

1243 538 o1yyn s0se0
124,3 4,528

125,6 1,160

126,3 1,582

124,9 1,362

1072
1142
1187
1655
1911
1412
1485
910
1004
1347

O6bembi oTnoxeHui - 2021rop

Cp. A Cp. TonwmHa e

OTMETKa » 3auneHuAn,
OTNOMEeHUN,

a, m MAH M3
= AH = HM

WupuHa wwupuHa cnosa
CTBOpa, M y4acTKa

2180 125,6 10 226,289

2300
2850

3000
2610
3010
3130
3320
2710
2810
2610
2810

50630
53480
56480
59480
62090
65100
68230
71550
74260
77070
79680
82490

126,0
127,4
127,8
127.,8
127,6
128,0
128,4
128,4
128,4
128,8
128,5
128,2

29,584 Crs.48-51 9610
30,130
15,503
10,434
7,488
7,043
9,755 Cre.56-58 9460
10,729
7,891
i:;;i Crs.59-62
5,180

Crs.52-55 11460

10940
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3350
2957
1238
1913
618
1550
1913
2104
1470
1598
1217
986

3353 126,5 6 193,337
1682 127,6 4 77,082
1856 128,2 2 35,108
1318 128,4 0,5 7,208
O6vem 3auneHus 1477



IIpuioxkenue 2. Pacyer pexknMa padotsl Bogoxpanuauin TMI'Y 1jis1 MHOTOBOIHOTO roja

HaumenoBanue O6o3Haue
Ne HHE En.usm 1 2 3 4 5 6 8 9 10 11 12 Bcero
8 |Ilonesnas emxoctsh Kamapaca We mH. M3 610.0 610.0 610.0 | 610.0 | 610.0 | 610.0 610.0 610.0 | 610.0 610.0 | 610.0 | 610.0 | 610.0
9 EZJ;@;;I&“MKOCTB G Weems | e | 20100 | 20100 | 2010.0 [2010.0] 20100 | 2010.0 | 20100 | 20100 | 2010.0 | 2010.0 | 20100 |2010.0 | 2010.0
jo [1oman ewocTy BYGHOBOTO B |y e |\ | 12643 | 12607 | 1257.5 | 1257.0| 12641 | 12691 | 12696 | 12014 | 11846 | 11855 | 11857 |1184.0| 11826
mma (H=130.0 m)
CTOK BOJBI Wipexn MUTH.M> 47680.
1 2319.1 | 2301.1 | 2704.6 [2723.8| 4569.8 | 6420.2 | 12056.1 | 6364.1 | 2880.5 | 1637.4 |2006.4 |1697.1| 3
JIumur Wi, MJTH.M? 20210.
2 ‘ 260.0 | 1220.0 |2520.0 | 630.0 | 2510.0 | 3200.0 | 4420.0 | 3510.0 | 720.0 | 240.0 | 260.0 | 7200 | ©
OO6BbEMBI M30BITKOB II0 CTOKY W0 MUTH.M> 27470.
3 2059.1 | 1081.1 | 184.6 [2093.8] 2059.8 | 32202 | 7636.1 | 2854.1 | 2160.5 | 1397.4 |1746.4|977.1 | 3
4 |OGbembl neduimTa MO CTOKY Wi MITH.M 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 | 00 | 00
Cymma mumutoB 3a [-III u IV- 4
VI mecsion SL; WM 40000 | 37400 |2520.0 [5235.7] 52357 | 52357 | 0.0 0.0 0.0 0.0 00 | 00
Tloneit numuTa ds 0.065 | 0326 | 1.000 | 0.120 | 0479 | 0.611 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
7 | Crofi nemapenus i MM 19.9 215 | 413 | 671 | 88.1 | 1351 | 1541 | 972 | 894 | 627 | 319 | 249
8 | Obbemsr PycroBoe W, v | 11983 | 11168 | 7493 | 00 | 00 0.0 00 | 11354 | 11186 | 00 | 669.6 |10279]1116.6
9 | samaca ma Kanapac W, v | 3232 | 2322 | 2310 | 2297 | 2273 | 1958 | 822 00 | 584.0 | 5640 | 5447 | 5274 | 5123
jo | PAcHcTHRIN | CYNTAHCAHINA |\ e | s | 20033 | 20033 | 19982 |1992.7| 1982.1 | 7470 | 0.0 0.0 | 12060 | 18492 |2010.01993.9|1985.7
1§05 (0 p+Kombymak
33 | Hcxommsii | Pyciosoe Wael | wmma® | 12643 | 1182.8 | 8153 | 644 | 644 | 644 | 644 | 12014 | 11846 | 643 | 735.6 |1093.9|1182.6
34 | o6beM B-11 Ha | Kanapac Wik | wmmmnm® | 3232 | 309.0 | 2947 | 2793 | 234.8 | 1082 0.0 597.0 | 577.0 | 5577 | 540.4 | 5253 | 510.6
HayaJio
35 | pacuernoro |C-c+ K-k Wi | vma? | 20033 | 19982 | 19927 [1982.1| 747.0 | 0.0 00 | 12060 | 1849.2 | 2010.0 |1993.9 [1985.7 | 1979.3
nepuosa
gp| OTMETEH Pyenosoe, \ & M 1300 | 1295 | 1272 | 118.0| 117.8 | 117.8 | 117.8 | 130.0 | 130.0 | 118.0 | 127.0 | 129.4 | 130.0
ypoBHEW Ha | MITH.M3
Hayajo Kamnapac,
23 A M 1255 | 1254 | 1252 | 1250 | 1237 | 1212 | 1180 | 1298 | 129.4 | 1291 | 1289 | 128.6 | 128.4
MecsIa MJIH.M3
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o+ K-
24 CC+3K’ ¥ Cotir M 1275 | 1274 | 1274 | 1274 | 1204 | 1160 | 1160 | 1208 | 1234 | 127.5 | 1274 | 1274 | 1274
MJIH.M
5| Pyciosoe Ey K2 3004 | 2895 | 2033 | 83 | 73 | 73 73 | 3004 | 3004 | 83 | 1993 | 287.4 | 300.4
oI,
26 3:;1:“’ Kamapac FX " 59.0 587 | 583 | 578 | 529 | 455 37.0 718 | 702 | 686 | 676 | 669 | 663
B_
27 |°P N lcer K« FCerkx — 2567 | 2565 | 2563 | 255.9 | 1883 | 1660 | 1660 | 1926 | 2152 | 257.0 | 2563 | 256.0 | 255.8
C
gg | YMMAPHATILIOMAAR SCPRAtia 1) kM2 616.1 | 6047 | 517.9 | 322.0| 2486 | 2188 | 2103 | 564.8 | 5858 | 333.8 | 5232 | 6103 | 622.4
B-10
20 | obwembr | Pyciosoe Wl | wma® | 6.0 6.2 84 | 06 | 06 | 10 11 292 | 269 | 05 | 63 | 7.0 | 940
30 | ucmapenus B- | Kamapac Wik MH. M 1.2 1.3 24 3.9 4.7 6.1 5.7 7.0 6.3 4.3 2.2 1.7 46.6
31 iy Cc+ Kk WS | yvoma® | 5.1 55 106 | 172 | 166 | 224 | 256 | 187 | 192 | 161 | 82 | 64 | 1716
C it 06
3p | YMMAPHPILODBEMHUCHAPEHI | ogy o | vma? | 123 130 | 214 | 216 | 219 | 296 | 324 | 549 | 524 | 209 | 167 | 152 | 3121
B-10
O06bem PycnoBoro B-1ia npu
17 | MUHUMaJILHOH OTMETKE Winin® MIIH.M> 66.0 66.0 66.0 66.0 66.0 66.0 66.0 66.0 66.0 66.0 66.0 66.0
CpaboTKH
CymMmapHbIit 00BeMBI HA
18 | murheBsie mysp 3a VII Wyrkme | wma® | 910 | 780 | 650 | 520 | 390 | 260 | 13.0 13.0 | 130 | 130 | 130 | 13.0
MECSILIEB
06 K
gy | CPCMPIOTIATIANIE BANAPACE |y kmer | yae | 130 | 130 | 130 | 130 | 130 | 130 | 130 | 130 | 130 | 130 | 130 | 130
Ha IMATBCBLIC HYK/bI
MakcuManHblii mponycHai P 10720. | 10360. | 10720. 10360. | 10720.
S Wipo™® | wumia | 107200 | 97200 | . o |103600| 107200 |10720.0 | 10360.0| 10720.0 | .
11 HUCTH H.
OGbemb! cpaboTkn C—c + K-k 0.0 0.0 0.0 |1217.9] 9502 | 89.9 0.0 0.0 0.0 00 | 00 | 00
Wroro cpabotka TMI'Y 909 | 3773 | 7623 |12585] 10722 | 2226 | 13.0 13.0 | 11316 | 130 | 130 | 13.0
OGbeMbr 0TTOKa 24009 | 26784 | 3466.9 |3982.4] 5642.0 | 6642.7 | 9048.0 | 57339 | 38513 | 977.7 |1659.3 |1620.1
B[ Pyciosoe 0.0 779 | 4422 |1192.6] 1199.6 | 12047 | 12051 | 0.0 0.0 | 11212 | 450.1 | 90.0
39 eBOOSHHa” Kartapac 286.8 | 301.0 | 3153 | 330.7 | 3752 | 501.8 | 6100 | 13.0 | 33.0 | 523 | 69.6 | 84.7
MKOCTH B-
40 MolCer K= 6.7 118 | 173 | 279 | 1263.0 | 2010.0 | 2010.0 | 8040 | 160.8 | 00 | 16.1 | 243
Pycnogoe, We,? MITHM
MITH.M3 779 | 3643 | 7493 | 00 | 00 | 00 0.0 00 |11186| 00 | 00 | 00 [2310.1
41 O0BeMbI Kamapac
IT
6 ’ WX v
CPAbOTRIL M3 P MM 13.0 130 | 13.0 | 406 | 1220 | 1327 | 130 130 | 130 | 130 | 13.0 | 13.0 | 4123
Coc + Kox, W %% | s | 0.0 0.0 0.0 |1217.9] 9502 | 89.9 0.0 0.0 0.0 00 | 00 | 00 [22580
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MJIH.M3

PycrnoBoe Waan” MIH.M? 0.0 0.0 0.0 0.0 0.0 0.0 1205.1 0.0 0.0 672.7 | 360.1 | 90.0 [1122.8
42 O0BeMbI Kamapac Waan X MIIH.M 0.0 0.0 0.0 0.0 0.0 0.0 610.0 0.0 0.0 0.0 0.0 0.0 | 610.0
HAITOTHEHHSI Wigan & s
C-c + Kk X WA 00 0.0 00 | 00 | 00 | 00 | 12060 | 6432 | 1608 | 00 | 00 | 00 [2010.0
43 |Uroro cpaboTtka > Woep. MIIH.M 90.9 377.3 762.3 [1258.5] 10722 | 222.6 13.0 13.0 1131.6 13.0 13.0 13.0 |4980.4
44 | Uroro Hamonxenue 2> Wean. MIIH.M> 0.0 0.0 0.0 0.0 0.0 0.0 3021.1 643.2 160.8 672.7 | 360.1 | 90.0 |4948.0
Oo6bemsr | PycioBoe MJIH.M3 1182.8 815.3 56.0 | 644 64.4 64.4 12014 | 1184.6 64.3 735.6 [1093.9 |1182.6
BojoxpaHunu | Kamapac MJTH.M3 309.0 294.7 279.3 | 234.8 | 108.2 0.0 597.0 577.0 | 557.7 5404 | 525.3 | 510.6 | 708.3
45 1] Ha KOHIIE
KaX0ro C-c + K-x
MecsIa MJTH.M3 1998.2 | 1992.7 | 1982.1 | 747.0 | 0.0 0.0 1206.0 | 1849.2 | 2010.0 | 1993.9 | 1985.7 |1979.3 | 1731.3
CymMapHEIi 00BeM sW AL
47 | BOAOXPAHMUITHII 3490.0 | 3102.7 |2317.4|1046.2| 172.6 64.4 3004.4 | 3610.8 | 2632.0 | 3270.0 |3604.9 |3672.6
> Wor. MITH.M? 47645.
48 | OO0BeMBI OTTOKA 2407.6 | 26754 |3467.4|3974.7| 5636.4 | 6641.3 | 9089.4 | 5702.8 | 3804.4 | 976.9 |[1654.8 |1614.3 4
49| CymMapHbIii pacxoj OTTOKa 2> Qiorr. M3/cex 898.4 1105.5| 1293.8]|1534.6| 2103.1| 2564.2 3391.6| 2127.9| 1468.9 364.5| 638.9| 602.3
Meprssiii 00beM Kamapac Wrmo® MJIH. M 350.0 350.0{ 350.0| 350.0f 350.0f 350.0 350.0 350.0| 350.0 350.01 350.0| 350.0
MeprtBsiii 00bem Kymidynaka Wymo MITH.M 790.0 790.01 790.0/ 790.0| 790.0| 790.0 790.0 790.0| 790.0 790.0| 790.0| 790.0
MepTBEIit 00BEM g
Wyis MITH.M?
CynraHcamkapa 1060.0 1060.0| 1060.0|1060.0| 1060.0| 1060.0 1060.0| 1060.0| 1060.0( 1060.0| 1060.0|1060.0
OOBeMH Ha HKOJIOTHIO U
50| caHuTapHbIE POMTYCKU 2147.6 14554 947.4|3344.7| 3126.4| 3441.3 4669.4| 2192.8| 3084.4 736.9| 1394.8| 894.3
Pacxon pekn, r.. lapranara( o 3/cex
51| m3/cex) 865.3 950.9( 1009.2|1051.7| 1705.2| 2478.8 4498.6| 23747 11122 611.0| 774.7| 633.3
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Ipunoxenne 3. Pacuer 3aunenus PyciaoBoro sogoxpanuauma TMI'Y

IIpun pacuere npuHATHI UCXOAHBIE AaHHbIE 3a 2017 rox.

Ne Iloxazatenun | Ex.usm. | SuBapp | Despaib Mapt Ampenb Mait Hronp Hronb Asrycr | Centsi6pp | Oxkrsi0ops | HosOps | exadbps | BCEI'O
Tpoextibiit 2340.00 | 2340.00 | 2340.00 | 2340.00 | 2340.00 | 2340.00 | 2340.00 | 2340.00 | 2340.00 | 2340.00 | 2340.00 | 2340.00
1 | 0OBéM B-111a MJIH.M3
PacuérHbrit
! 1049.93 | 1048.62 | 104836 | 1049.69 | 1054.79 | 1049.01 | 104633 | 1043.64 | 1049.46 | 1057.69 | 1056.98 | 1056.56 | 1056.21
2 | 00BéM B-11a MJIH.M3
Hasaipitbie 47926 | 93210 | 81326 | 76.89 | 398.13 | 651.76 | 611.85 | 358.07 | 82.50 16171 | 347.73 | 695.56
3 | 0O0béMBI B-111a MJIH.M3
Kouerpre 93337 | 81351 | 7689 | 38893 | 656.89 | 61420 | 359.83 | 82.50 | 15127 | 348.18 | 695.93 | 609.11
4 | 00BEMBI B-111a MIJIH.M3
O0BEM BOIBI
COBMECTHOI 93.17 93.27 9329 | 9298 | 9150 | 9193 | 9213 | 92.33 90.99 89.04 | 89.10 | 89.13
5 | oTMeTKe MJIH.M3
6 | Crok Bomsi w3 | 149388 | 71078 | 518.28 | 1944.66 | 3617.65 | 2957.35 | 4280.65 | 2486.78 | 183890 | 1416.94 | 1005.78 | 1209.89 | 23481.55
Pacxox Boasl
7| @) M3/cex 557.4 2925 |  1934|  750.8 1350 1142 | 15973 | 9279 710 | 52871 | 3883 | 45145
IHupuna
pacueTHOro
g | pycra (B' ) M 185.81 9750 | 6446 | 25028 | 449.96| 380.61 | 532.42| 30930 236.67 | 17624 | 12944 | 15048
9 | MyrHocts K/M3 1.04 0.58 0.40 136 230 1.98 1.91 117 0.92 0.71 053 0.61
Jonomxaurens
Hasi Harpyska
HOTOKaHpI/I
10 | pasmeise Kr/M3 0.00 0.00 9.04 9.04 0.00 0.00 0.00 8.23 8.20 0.00 0.00 0.00
YpoBeHb
BOIBl HA
Ha4daJio
11 | mecsma M 12613 | 12931 | 12857 | 11932 | 12525| 12745| 127.18| 12491 12000 | 12213 | 12458 | 127.66 127.03
VYpoBeHb
12 | Bomel Ha M 12931 | 12857 | 11932 | 12525 | 12745| 127.18 | 12491 | 120.00 12213 | 12458 | 127.66| 127.03
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KOHEI MECAla

Koappunment
OCBETJICHUS

13 | BommI 0.43 0.54 0.25 0.10 0.31 0.38 0.27 0.09 0.01 0.11 0.30 0.40
CymmapHsbIit
00BEM 1290.07 1291.38 1291.64 | 1290.31 | 1285.21 | 1290.99 | 1293.67 | 1296.36 1290.54 1282.31 | 1283.02 | 1283.44

14 | otnoxxeHui MJTH.M3
OrMeTKa
CyMMapHOTO
00béMa

15 | otnoxxenuit M 126.639 126.645 | 126.646 | 126.640 | 126.619 | 126.643 | 126.654 | 126.665 126.641 126.607 | 126.610 126.612
CoBMECTHBIC
OTMETKH

16 | HavangbHBIE M 121.29 121.31 121.31 121.27 121.09 121.14 121.17 121.19 121.03 120.79 120.80 120.80
CoBMECTHBIC
OTMETKH

17 | xoHEUHBIE M 121.31 121.31 121.27 121.09 121.14 121.17 121.19 121.03 120.79 120.80 120.80 120.81
IIputox

18 | HaHOCOB MJTH.M3 1.86 0.49 0.25 3.16 9.98 7.01 9.81 3.50 2.03 1.20 0.65 0.89 40.83
O0beM
OCaXAEHHBIX

19 | HaHOCOB MJIH.M3 1.31 0.27 0.05 1.67 5.78 2.68 2.69 0.24 0.43 0.70 0.42 0.35 16.58
OO0BEMBI

20 | pa3mbiBa MJTH.M3 0.00 0.00 1.39 6.76 0.00 0.00 0.00 6.05 8.65 0.00 0.00 0.00 22.86
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