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BeegeHue'

3awieHHe BOJOXPAaHUJIMIA — 3TO MOTepss 00BbEMaA BOJBI 3a CYET pocTa
aOCOJIIOTHBIX OTMETOK JAHA. [IpUuyuHBI: MOCTyIJIEHME € BOJOCOOpa B3BEUICHHBIX
HAaHOCOB, BETPOBOM IIEPEHOC JIETyYUX MECKOB C CYIIM, BBINAJEHHUE B OCAIOK
XUMUYECKUX COEAMHCHHM, OuMomacca BOJHOW pACTUTEIBHOCTH, Pa3MbIB OEperon
BOJTHOBBIMH TPOIECCaMH, BBIMBbIBaHHE TOpda H3-MO0J IJIaBAIOIIUX 00JIOT, KOTOpHIE
YCJIOBHO HAXOIATCS 3a FPAHULIEH BOJTOXPAaHMIINILA.

[Ipouecc 3aniieHnss BONOXPAHUIINLL CIIOKHBIN.
Mepornpusitusi 1o 60pb0e C 3auIeHHEM PEKOMEHIYIOTCS CIICIYOIIHE:
® CTPOUTENILCTBO BOJOXPAHIINIL HE B OCHOBHOM pycCJie, a B OOKOBBIX Oalikax;
e OTBOJ MaBOJIKa yepe3 OOKOBOW KaHAI;
® YCTPOMCTBO B Hayaje BOJIOXPAHUJIMILA MOMEPEUYHBIX TJOHHBIX TaJIepeil;
® YCTPOMCTBO B IJIOTUHE JIOHHBIX BOJIOCITYCKOB;
® YCTPOWCTBO MPYAOB B PEKax BBHIILIE [10 TEYEHUIO;
e coszzaHue 00bEMOB 11 cOOpa HAHOCOB;
® palnMOHAIBHBINA BOJHBIA PEKHUM;

® arpoTexHuKa Bojgocbopa.

OCHOBHBIM CITOCOOOM, PEKOMEHTyEeMbIM PYKOBOJCTBOM B O0ph0E C 3amiicHuEM
(cM. TIPHJIOKEHUE K HACTOSIIEMY 0030py) SIBISETCS NMPOMBIBKA HAHOCOB PacX0J0M
BOJBI, CcOpachlBaéMbIM W3  BOJOXPAHHIIHUIIA. [IpakTuKyeTcss  OCTaBJISATh
BOJIOXPAHUJIUIIE HA 3UMHUHN TIepuoi 0e3 BOJIbI, €CJIM B HEH HET MOTPEOHOCTU. DTOTrO
HE JICNAIOT B BCTCTAllMOHHBIA TEPUOJL W TPH HAJWYMH BBICHICH BOJHOMN
PaCTUTEILHOCTH (KaMBIII, TPOCTHUK M JIP.), pa3pacTaromeics 1Mo IUIOIIa Il aKBaTOPUU
npu riryOuHe Boasl MeHee 1,5 M.

" http://ru.wikipedia.org/wiki/Bomoxparmmme



Oouwwue cBeageHUs

XapaKTepVICTVIKVI cTeneHu 3aperynmpoBaHuna CToOKa

B ycnoBuax mnoamopa peku IUIOTHHOM M 00Opa3oBaHMsS BOJOXPaHWJIMUILA
CKOPOCTb TEUYEHHsI YMEHBIIAETCs, II0O3TOMY BJIEKOMBIE M B3BELICHHBIE HAHOCHI,
IIEPEHOCUMBIE PEKOM, OCAXKIAITCA B JIOKE BOAOXpaHWIMINA. B BepxHeW 4YacTu
3a/Iep KUBAIOTCA 0oJiee KPYMHbIE JOHHBIE HAHOCHI, & MEJIKHE MO MEpPE YMEHbIIEHUS
CKOPOCTH TEUEHHUs OTKJIAJBIBAIOTCA B CPEJHEHM M HWKHEH 4acTAX C MOCTENEHHBIM
YMEHbIIECHHEM BEJIMYMHBI (paKIUil 10 WINCTBIX y CaMOM IUIOTHHBI. B pe3ynbraTe
IIPOUCXOAUT MOCTEIIEHHOE U HENIPEPHIBHOE 3aMJICHUE BOJOXPAHMUIUINA. DTO BIECUET 32
co0oi yTpaTy €ro peryjJupyrolero 3Ha4eHHs U HEe IMO03BOJSET O00ECHeYnuTh BOJOU
norpeduTeneil B HY)KHbIE CPOKM M B TpeOyeMbix KosnyecTBax. CpoKoM CITyKObl
BOJOXPAaHMJIMIIA Ha3bIBACTCSA IIEPUOJ, B TEYEHHE KOTOPOIO 3aHOCUTCS MEPTBBIN
00BeM BOJOXpaHWIMIA. DTOT MEPUOJ B 3aBUCUMOCTH OT COOTHOIICHHS OOBEMOB
BOJOXpAaHMUIMIIA M TOJOBOrO TBEPAOIO CTOKA MOXKET HCUUCIATHCS TOJAMH,
JECATUIICTUSMH U COTHSIMU JIET.

IIpu pacuere 3amieHUs BOAOXPAHWIML] HCIHOJIB3YIOT JaHHbIE MYTHOCTH,
MEXaHUYECKOI'0 COCTaBa, pPacXo0B BOJIbl, IAPAMETPOB BOJOXPAHWIIHUINA, 0OBEMHOTO
Beca oTiokeHui. [Ipu pacyerax BCTpedaroTCs ABa Ciydas:

1) umeroTcst HaOMIOACHUS 3a TBEPIBIM CTOKOM;

2) HaOmonaeHus OTCYTCTBYIOT. [lepBUYHBIMM HMCTOYHUKAMU CBEACHHUHA O
MYTHOCTH MOTOKA SIBJISIFOTCS THAPOJIOTUYECKUE €3KETOTHUKHU.

IIpy  BOAOXO3AMCTBEHHOM  IIPOCKTUPOBAHMU  IIMPOKO  HCIOJIB3YIOTCS
rpaduueckue, rpaQOoaHaTUTHIECKUE U TaOIMYHBIE METO/JBI PACUETOB PETYIMPOBAHUS
CTOKa.

3anneHue BogoxpaHunuu, n coopmmpoBaHue NnogBoAHOro penbeda
" AOHHbIX OTNOXEHMIA>

[TomBomHBIA penbed BOTOXPAHIIUIL (OPMHUPYETCS MO BIUSHUEM HECKOIBKIX
dakTopoB: MophoMeTpUHM U THUAPOJMHAMHUKH BOJOXPAHWIMIIA, MOpdoIoruu
3aTOIJIEHHOTO peibeda, 00beMa U COCTaBa HAHOCOB, IMOCTYIAIOIIUX CO CTOKOM U OT
nepepadoTKu Oeperos.

Bopoxpanwmmina akKyMyJIHpPYIOT OOJBIIYI0 YacTh MaTepHaia, MOCTYHAIOIIeTO
C TIOBEpXHOCTHBIM CTOKOM U B pe3yJibTare oOpymieHus 6eperos. He 6onee 4-10% ot
BCEX MOCTYMAIOIIMX HAHOCOB cOpachiBaeTCsl B HWXKHHHA Obed M, ClieZJOBATEIbHO, HE

* Bomoxpasrmmuima mupa. M.: Hayxka, 1979. - 288 c.



menee 90-95% wumer Ha GopMHpOBAHHE JOHHBIX OTJIOXKeHMH. McTouyHUKH
NOCTYIUICHHUsSI MaTepuaia TOJApa3JeisiloT Ha 5 rpynm: 1) HOBEpXHOCTHBIM CTOK;
2) pa3MbIB OeperoB u AHa; 3) MpoaAylUpoBaHHE (DUTOTUIAHKTOHA W BBICIIEH BOJIHOMN
pactutenbHOCTH; 4) (HU3UKO-XUMHYECKHE TMPOIECChl B BOJOEME M 5) D0JIOBBIC
IPOLIECCHI.

Ecnu y ecrecTBeHHBIX BHYTPUKOHTHHEHTAIBHBIX BOJOEMOB B 0ajlaHCE HAHOCOB
JTOMUHHUPYET MaTepHal, MOCTYIAOIINN C TOBEPXHOCTHBIM CTOKOM, TO Y OOJIBIIMHCTBA
PaBHUHHBIX BOJOXPAHWIUII B MEPBbIE TOJbl UX CYIIECTBOBAHUS JOHHBIE OTIOKEHUS
(bOpMHUPYIOTCSI IPEUMYIIIECTBEHHO 3a CYET MPOAYKTOB pa3pyllieHusi OeperoB U JgHa; C
TEUEHWEM BPEMEHHM MX KOJMYECTBO YOBIBA€T M HAUMHAIOT Mpeo0iagaTh HAHOCHI,
MOCTYMAIOIIHE C MOBEPXHOCTHBIM CTOKOM. Tak, 3a mepBbie 12 JeT CyIIeCTBOBAHUS
VYrauwuckoro Bomoxpanuiuma (1939-1951 rr.) cpenHeromoBoe  KOJIMYECTBO
0OpYIIIEHHOTO TPYHTA MPEBBIIIAIO CYMMAaPHBIA CTOK B3BEIICHHBIX HAHOCOB B 2,3 pasa,
B TOCJICYIONIEE JECATUIICTHE OHHM ObUIM MPUMEPHO OJWHAKOBBI, a B Haudaie 60-x
TOJIOB KOJIMYECTBO PEYHBIX HAHOCOB HAYaJI0 MPEBBINIATH MOCTYIUICHUE MaTepHalia 3a
cyeT OeperoBoil abpasum. Y TOPHBIX BOJOXPaHWIMIN, Oepera KOTOPBIX CIIOXKEHBI
CKAJIbHBIMM  IOPOJIaMH, 3TO COOTHOILIEHHE CYHIECTBEHHO MHO€; TaK, Ha
MuHreuaypckoM BOJOXPaHUJIHUIIE CPEIHET0J0BOE MOCTYIUICHHUE TPyHTa OT abpa3uu
OeperoB cocTaBiseT TOIbKO 9,1%, a ¢ peurasiM cTokoM — 89,8%.

CrnenuduyueckuM HCTOYHUKOM JOHHBIX OTJIOKEHUH CIIy’KaT BCIUIBIBAIOIINE
TophsAHUKH; OOpa3yromascs NpU HX pa3MbiBe TOp(siHas B3BECh YYaCTBYEeT B
dbopMupoBaHUM JOHHBIX OTJIOXKEeHUH. Ee KkomuuecTBO 3a mepBble 25 JeT
CylllecTBOBaHUsl PBHIOMHCKOrO BOJOXpaHWIMIIA COCTaBWIO OKoJIo 5% ot oOuei
cymmbl HaHOCOB. [IpomykThl pacmana (pUTOIIAHKTOHA U BBICIIUX PACTCHHUM TaKkKe
CIy’KaT 3aMETHBIM HCTOYHUKOM IOMOJTHEHUSI IOHHBIX OTJIOXKEeHMI. X konnuecTBo B
BOJIOXPAaHUJIUIIAX 30HBI YMEPEHHOTO KJIMMara cocTaBisieT 1-6% or olmield cyMMbl
HAHOCOB, a Y BOJOXPaHWIHII, PACIIONIOKEHHBIX B palOHAX C apUIHBIM U TPOIMUYECKUM
KJIMMaTOM, OYEBUIHO, MOXKET ObITh W OoJblie. MOXHO mpeanojararb, 4To B
BOJIOXPAaHUITUIIIAX 00pa3ylOTCsl U XEeMOT€HHBIE B3BECH, OJHAKO O POJIM MX B OanaHce
OTJIO)KCHUM B HACTOSILEE BPEMS HET HUKAKUX JAHHBIX. Y BOJOXPAHWIMIL APHUIHOU
30HBI, PACIIOJIOKEHHBIX B TIECYAHBIX IYCTHIHSAX, BaXXHBIM HCTOYHUKOM JIOHHBIX
OTJIO)KEHUM MOKET OBITh S0JIOBBIM MEPEHOC MEeCUaHbIX U IMBUIEBBIX OTJIOKEHHH. Y
BOJOXPAHWUJIUI] YMEPEHHOTO M TPOIMHWYECKOTO TOSICOB TAaKOr0 HMCTOYHUKA, KakK
MpaBUJIO, HET.

N3BecTHOE MpecTaBlieHHe O KOJTUYECTBE U COOTHOIIEHUHU PA3JIMUHBIX HAHOCOB,
MOCTYMAIOUIUX B BOAOXPaHUJIUIIA YMEPEHHOIO MOsIca, MOTYT J1aTh JaHHbIE TaoI. 1.

KonuuecTBO HAHOCOB, TMOCTYMAIOMIUX C T[OBEPXHOCTHBIM CTOKOM B
BOJOXPAaHUJIUIA IyCTBIHHONW 30HBI, YacTO 3HAYUTEILHO OOJbIlle, YeM Yy
BOJIOXPAHUJIUII, PACIOJIOKCHHBIX B 30HaX YMEPEHHOTO W XOJIOJHOTO KIIMMAaTa.
[ToaTOMy UMEHHO TYCTBIHHBIC BOJIOXPAHWIMINA OYCHBb OBICTPO 3amIMBAIOTCA. Tak, B
CIIIA HekoTOphIE BOJOXPAHWIMINA, PACIOJIOKEHHbIE B IYCTHIHHOW  30HE,
3amoJIHsUIUCh HaHocamu 3a 10-15 ner; ogHO M3 HUX 3a 7 jJeT norepsyio okojo 50%
eMKocTH. JIJI1 3aMEHBI 3TOTO BOJOXPAHIIIUINA OBLIO MOCTPOCHO HOBOE, HO M OHO 32
13 net nmotepsino 95% emkocTw.



Taoauna 1

KoaudecTBO BE€IIECTBA, MOCTYNIUBIIECI0 B BOJOXPAHUJIUIIE M3 OCHOBHBIX UCTOYHUKOB

[Tponyxkuus
(buTONIAHKTOHA
T'onwr o
Crtok Pa3MbiB U BEICIIIEN
Bonoxpanunumie | Habimro- N Bcero
o HAHOCOB | OeperoB u AHA BOJTHOM
IEHUH
pacTUTEIBLHOCT
u
MBAHEKOBCKOE 1937- 6250 14 440 115 21 840
1968 28,26 66,1 5.3 100
VICKoe 1940- 7160 10 700 550 18 410
1968 38,9 58,1 3,0 100
PEIGHHCKOE 1941- 19 000 86 600 2900 108 500
1965 17,5 79,8 2,7 100
1957- Het nagunix | HeT ma”HHbIX Het nagueix | HeT ma"HbIx
Hosocubupcroe 1968 46,7 49.4 3,9 100

[Ipumeuanue. B ancnurene — ThiC. T, B 3HaMeHaTene — %

[Toctynaromire B BOJOXPAaHWIIUILE HAHOCHI PACIPEIEISIOTCS MO €ro AHY M
GOpMUPYIOT TPYHTOBBIM KOMIUIEKC OTIOXKEHUM. CpemHssi MOIIHOCTh MX TOJ0BOTO
cinost paBHa y MBanbkoBckoro oaoxpanwmma 0,2 cMm, Yrauuckoro 0,17 cM u y
Pei6unckoro 0,25 cM, mnpm MakcumaiabHOi MomHOocTH 1,9, 1,1 mw 6,0 cm
COOTBETCTBEHHO. COCTaB U pa3MelIeHUE JOHHBIX OTJIOKEHUN Y BOJIOXPAHUIIUIL MOTYT
OBITb CaMbIMU Pa3HOOOPA3HBIMU M 3aBUCAT OT BEJIMYMHBI CPAOOTKU M CTEICHU
MPOTOYHOCTH BOJOXPAHUJIUINA, PEKUMa TEUEHUM | BOJHEHUM, KOJIWYECTBA U
KPYIMHOCTH HAHOCOB; Ha YyKa3aHHbIe (DAaKTOPbl CWIBHO BIMSIOT Treorpaduyeckoe
MOJIOXKCHHE BOJOXPAHWIUIIA, €ro pa3Mepsl U Mopdoiorus. B KakaoM KOHKPETHOM
BOJIOEME OMPEACIAIONUe (PaKTOphl — XapakTep U KOJIMUECTBO TPYHTOOOPA3YIOIIETO
Marepuaga W TUJIPOJAMHAMHUYECKAs AaKTUBHOCTh BOJHBIX Macc. B pycioBbIx
BOJOXpaHUIUIIAX Mpeobnagaromias GopmMa THAPOIMHAMUYECKONW AKTHBHOCTH —
TEUYEHHS, B BOJIOXPAHWINILAX JOJMHHOTO U 03€PHOI0 TUIIOB — BOJIHEHHUE.

[Ipy wm3ydYeHWH BEpPXHEBODKCKUX BOAOXPAHWIHI] JOHHBIE TPYHTHI OBLIH
pa3ieneHbl Ha TpPU OCHOBHBIE TpPYNIBI: a) IEPBUYHbIC 3aTOIUICHHBIC IIOYBHI,
CYIIECTBEHHO HE W3MCHHUBIINE CBOM CBOWCTBA; ©0) TpaHC(hHOPMUPOBAHHBIC
3aTOIJICHHBIE MOYBBI,, B 3HAYUTEIBHOH Mepe yTpaTHBIINE IPEKHHE CBOMCTBA;
B) BTOPDHYHBIE TPYHTHl (TaJl€YHUKH, TIE€CKHA, WL, OOpPa30BaHUIO KOTOPBIX
NPEIIIECTBYeT TpEABApUTEIbHAS COPTHPOBKA WX YACTHI, W OTJIOXKCHHS U3
MaKpO(pUTOB).

Ianeunuku, I'PaBEIUCTHIC Hu KPYITHO3E€PHUCTHIC TIECKU Pa3BUTHI
MPEUMYIIECTBEHHO B TOPHBIX W NPEATrOPHBIX BOJAOXPAHWIMINAX, B OCHOBHOM B
JeabTax BIAJAIIMX B BoaoxpaHwiuiie pek. Ilecku mo oOpa3oBaHUI0 MOKHO




pa3leuTh Ha PYCIIOBBIE, TPUOPEKHBIE M TIECKA OTKPBITBIX MPOCTPaHCTB. WaucThIe
NECKU O0pa3yloTCss Ha TpPaHUIE PACHpPOCTPAHEHHS TECKOB, TIC HAOIIOAI0TCS
U3MEHEHHS TUAPOIMHAMUYECKON aKTUBHOCTH. [lecyaHHCThIC U CephIe WITbI JENIATCS TI0
MIPOUCXOXKICHUIO Ha aJUTIOBUATILHBIE M MECTHBIC; TIEPBbIE 00Pa3yIOTCS U3 BHOCUMBIX B
BOJIOXPAHUJIUIIE AJUTFOBUATIBHBIX HAHOCOB, 1 MECTOM WX HAKOIUICHUS CIIyKaT 30HBI
BBIKJIMHUBAHUS MTOATIOPA, @ MECTHBIC MBI (POPMUPYIOTCS B OCHOBHOM W3 TPOTYKTOB
pa3MbiBa Oepera W JIo)ka BOJOXpaHWIHINA. B ¢opMuUpoBaHMM BCEX HIIOB yYacCTBYIOT
octatku Topda, 3aTOIUIEHHON HAa3eMHOW PACTUTENIBHOCTH, MPOJYKTHI BETPOBOTO
MEPEHOCa, OCTATKH BOJTHOU (payHbI U (PIIOPHI.

[IpencraBieHne O COOTHOLIEHWM TPYHTOB Yy PAaBHUHHBIX BOJOXPAaHMIIUII]
YMEPEHHOI'0 Nosica AAI0T JaHHbIE Ta0uI. 2.

B 3aBucuMOCTH OT TUAPOIMHAMUYECKON AaKTUBHOCTH (TE€UCHHsSI, BOJIHEHUS)
riyOWHa pacmloNOkKeHHUs TECKOB y 3TUX BOJOXPAHWIMWIN, pa3iudHa: Yy YTJIMYCKOTO
1o 2, y UBanbkoBckoro 10 4, u'y Peiounckoro go 10 m.

[Ipomiecc  KOpEHHOM TMEpecTpOMKH TOABOJHOTO penbeda HayWHACTCA
OJIHOBPEMEHHO C HAIlOJIHEHHEM BOJOXpaHWIHINA. Pa3MblB U TepeyriyOsieHue THa
TEYCHUSIMU Yalle HaOII0AeTCsl Y PYCIOBBIX BOJOXpPAHWIHIN. Pa3MbIB B pe3ysbrare
BOJTHOBOU JI€SATEIHLHOCTH OOBIYHO MPOMCXOJUT HA Y4acTKaxX aKkBaTOpPUU ¢ ITyOMHAMH
He Oosiee 8-10 M. HuBenupoBka JHa Kak B MEJIKOBOJHOM, TaK U TTyOOKOBOHOM 30HAX
MIPOMCXOIUT 32 CUET OTJIOKEHUI HAHOCOB B IMOHMKEHUSX penbeda.

Tao6anma 2

PacnpocTpaHeHue JOHHBIX OTJI0KEHHIT B BEPXHEBOJKCKHX BOOXPAHMINIIAX,
% oT momaau BOAOXPAHWINIIA

Bonoxpanunume
Tun rpynra
NBanbkoBckoe| VYraumuckoe | PriomHckoe
Hezawnnennbie mo4BbI 41 19 55
Ilecku u mMCTHIE TIECKHA 10 17 20
[TecyaHnucTelie cEphI€ U CEPHIE HIIbI 45 64 8
TopdsHUCTBIN M1 — — 13
[Tepexoaubii ui - — 4
OTnoxenust U3 Makpo(uTOB 4 <1 <1

W3 30HBI B3My4YMBaHUs B3BELIEHHBIN MaTepuall MOCTYHAeT B OTKPBITYIO YaCTh
BOJIOEMA, IJIE M OCAXJAETCs Ha JIHO, o0pa3ysl CIOW MEeCUYaHO-WJIOBBIX WJIM HIIOBBIX
otnoxkeHnil. HanOounplnas MONIHOCTh MX HaOMIOAAETCS B 3aMKHYTBIX KOTJIOBHHAX
(3aTOoIIEHHBIE 03€pa, CTAPHIIbl M MEXIpUBHbIE MOHWXKeHUs1). C yaaneHueM ot oepera
Y 110 HAIIPaBJIEHUIO K TUIOTUHE MOILIHOCTh OTJIOKEHUN YMEHBIIAETCS.



[Iporiecc ¢GopMupoBaHusl J0XKa BOJOXPAHIIWING, TaK K€ KaK M TIPOIECC
dbopmupoBaHusi Oeperos, JAETUTCS HAa JBa TMEpUOAA: CTAHOBJICHHE IOJBOJHOTO
penbeda, compoBokaaronieecss 0ojiee WHTEHCUBHBIM TOCTYIUICHHEM HAHOCOB, U
cTabmim3anms MOJBOJAHOTO penbeda, mpoucxoasiuias Npu yYMEPEHHOM MOCTYIUICHUN
HAHOCOB B BOJOXPaHWIHIIE U MPU BEAYIIEM 3HAUEHUU IpoIiecca Iepepacipe1eaeHus
HaHocoB. Kaxnpiii stan penutcs Ha nBe crtaaud. llepBag craaus coBMmajgaer ¢
NEepPUOJIOM  MEPBOHAYAIBHOIO  3amofiHeHUs  BojoxpaHwidma g0 HIIY wu
XapakTepu3yercs: BbIPAOOTKONW aOpa3sHMOHHBIX YCTYIOB, KOTOPBIE 10 MEpe IOJbeMa
YPOBHS YXOJST MO BOAY M CTAHOBSITCSI HOBBIMHU dJIEMEHTaMH pelibeda JHa.

Bo BTOpYIO CTaauio Takke HHTCHCUBHO OOpPYIIMBAIOTCS MPUTIIyOble Oepera u
GbopMUPYIOTCS OCHOBHBIC DJJIEMEHTHI penbeda 1HA;, B palioHAX MEJIKOBOIMUM
HAYMHAETCS BOJTHOBOE BHIPABHMBAHHE JHA, a B TJTyOOKOBOAHOW 30HE — IEpPBUYHAS
IUTAaHUPOBKA penbeda. [IpoaomKUTeNnbHOCTh 3TOW CTaAMM MOXET NPEeBBIIIATH
2-4 necaTUIIETHSL.

Bropoii mepuon xapakTtepuszyeTcsi 3aMETHBIM YMEHBLIEHHUEM MOCTYIUICHUS
MaTepuaia OT abpa3uu W BO3pacTaHUWEM pOJU TBEPAOr0 CTOKa ¢ Boxocbopa u
MPOAYKTOB JKU3HEAEATENbHOCTH BOJHBIX Opranu3MoB. Bo Bpems mnepBoil ctaanu
3TOrO TMepuoja BeAyllee 3HaueHHe B (DOPMHUPOBAHMH JIOXKA BOJOXPAHIIIMIIA
MPUHAMICKUT IIpoLleccaM TEepeMEelIeHUsT HAaHOCOB BJOJbL Oepera, OTWICHEHUS U
3aHECEHHUs 3aJIUBOB; TPOUCXOJMUT TAKXKE MEIJICHHOE 3apacTaHue MEIKOBOIUM,
3apepiaeTcs (OpMUPOBaHHE KOMIUIEKCA JIOHHBIX OTJIOXKeHui. Bo Bpems BTOpoOit
cTaauu penbed JIoka BoIOXpaHWIHINA (GopMUpyeTCs B pe3yJbTaTe HAKOTUICHHS
aKKyMYJSTUBHOTO MaTepuaja Bce Jaiblie oT Oepera, 4YTO crnocoOCTBYET
MIOCTENIEHHOMY OTUWICHEHUIO HEKOTOPBIX PAaliOHOB BOAOXPAHWIMILA U BHIPABHUBAHUIO
penbeda aua. [IpoAOMKUTETEHOCTH ATOTO 3TANa MOXKET TJOCTUTaTh HECKONBKUX COTEH
JIET.

3HauNTENbHBIE W3MEHEHUST B (OPMHUPOBAHWHM JOHHBIX OTJIOXKCHHH H,
CIIEIOBATEIIBHO, pesbeda JI0Ka MPOUCXOIAT B CIydYae PaCIIONIOKESHUS BOIOXPAHHUIIHIIL
B Kackaze. [Ipu HenpepsIBHOM PACIIONOKEHUN BOJOXPAHWIMIL KOJIMYECTBO TBEPIOTO
CTOKa 3aMETHO YMEHBIIIAETCS K YCThIO peKr. OCHOBHBIM TPUEMHHKOM TBEPIOTO CTOKA
PEKM CIYKUT BEpXHEE BOJOXpaHWIMILE, TIZI€ OH U akKymyiupyercs. Bcee
HIDKEPACIIOJIOKEHHBIE BOJIOXPAHUIIHILA MOJYyYalOT B3BEILIEHHBIE HAHOCHI TOJIBKO ITPHU
TPaH3UTHOM cOpOCE BECEHHEro IOJIOBO/AbS IO KacKaxy WU ¢ NPUTOKOB. [Ipu 3tom
IIOCTYIUICHHE TBEPAOIO CTOKA B JACIIBTY PEKU PE3KO COKPAIIACTCH.

AKKyMynupysl TIOJIaBJISIFOIYI0 YacTh HAHOCOB, BOJOXPaHWJIHUINA U TeM Oolee
KacKa/ibl BOJIOXPAHUIIUII PE3KO COKPALIAIOT .KOJIWYECTBO HAHOCOB, MOCTYNAIOIINX B
JENbThl WJIM YCThSl. YMEHBIIICHHE TMOCTYIUICHUS] HAHOCOB B JEJIbTHl pPeK ObLIO
3aduxcupoBano Ha Bosre, Kype, Jlony, Huine u Ha psnge Apyrux KpYyNHBIX peEK,
3aperyJIMPOBAHHBIX BOJAOXPAaHWIMIIIAMU WA KacKaJaMH BOJOXpaHWIHII. Bciencrteue
YMEHBIICHUS] KOJIMYECTBA TBEPJOTO CTOKA MPOU3OUUIN 3aMETHbIE HW3MEHECHHUS B
Mopdonoruu aenst. Tak, ecnu B aensre Huna no cozmanus Bomoxpanmnuia Hacep
MPOIIECCHI POCTA JENbTHl U €€ abpazuu ObUIM NPUMEPHO OJIMHAKOBOW MHTEHCHUBHOCTH,
TO TMOCIE BBOJA BOJIOXPAHWIIWINA B OHKCIUTyaTallMKd A3TO PABHOBECHE OKa3ajoCh
HApYIICHHBIM, CelYac MPOUCXOAUT aOpa3HMOHHBIA Pa3MbIB JEIBTHl — Pa3MbIBAIOTCS



OCHOBAHHMSI 3alllUTHBIX AaMmO, OMOPBl MOCTOB, TEPPUTOPUS OEPEroBHIX HACEIEHHBIX
IIyHKTOB U T. II.

KpaTKMe pekomeHaaunum Aansa yMmeHblleHusa 3anneHns BO,EIOXpaHVI.I'II’II.I.I,3

JIns yMEHBIIICHUST 3aWJICHHs BOJOXpaHWINI, OhedoB, OacceiHOB, KaHAJIOB
HEOOXOIUMO:

¢ TMOAACPKUBATH TAKHC PCKUMBI HUX pa6OTLI, KOTOPBIC CO3Jar0T BO3MOKHOCTDH
MAaKCUMAJIBHOI'O TPaH3WUTA MOCTYMMAOOICTO TBCPAOTO CTOKA, KaHAJbl B MCPUO]
MNOCTYINICHUA B HHX BOJbI MOBBIIICHHOM MYTHOCTHU HOJIDKHBI pa60TaTL B
OJIM3KOM K MMOCTOSIHHOMY PCKUME C BO3BMOXKHO OOJIBIIIM pacxoaoM BOIbI;

¢ JIPOMBIBATH 6])6(1)]:1, BOJOXPaHUIHUIIA, IMOPOru BOAOIIPUCMHHKOB, OCBCTJIIATH

BOZY B OTCTOMHMKAX, IIPUMEHSITh OeperoykpenuTenbHbIe u
HAaHOCOYICPKUBAIOIIME YCTPOWCTBA WM YAAISATh HAHOCHl MEXaHWUYECKUMU
CpeICTBaMUy,;

® ©XEIHEBHO cpabaThiBaTh Obe(dbl 1O MUHHMAJIHHO BO3MOXKHOW OTMETKH (IS
BOJIOXPAHUJIUII CYTOYHOTO PETYJIUPOBAHUA).

bnaronpusiTHeie  ycnoBHsS I TPAH3UTHOTO IPOIyCKa HAHOCOB depes
BOJIOXpaHUIUIIE OOECIIeUnBAIOTCSI TPH TOHIDKEHHOM YPOBHE BepxHEro Obeda.
[TockonbKy Hanbosblee KOJIUYECTBO TBEPAOTO CTOKA MPOXOAUT B MEPHO/] MABOJKOB,
K MOMEHTY HACTYIUICHHUS IMaBOJKa BOJOXPAHWIHIIE IOJKHO OBITh OIOPOKHEHO 0
MUHUMAJIBHOTO YPOBHS (B Tpenenax NPOSKTHOW NPHU3MBI PETYJHPOBAHUS), INPHU
KOTOPOM OOECTIEUYUBAETCSI COTIACHO THUAPOJIOTHIESCKOMY MPOTHO3Y €ro MOCIeIyIoIIee
HamojiHeHWe. B 3ToT Ke mepuoa 1enecooOpazHO MPOIMyCKaTh 10  KaHAy
MaKCHUMaJIbHbIE BO3MOXXHBIE PACXOJbl BOJABl MPH TOHWKEHHOM YPOBHE. OTHUM
o0ecrnieunBaroTCsl OONBIINE CKOPOCTH MOTOKA M YBEIMUYEHUE €T0 TPaHCHOPTHPYIOIMIEH
CIIOCOOHOCTH, YTO TMPUBOANT K YMEHBIICHUIO WIIM MCKITFOUCHUIO OTJIOKEHUH HaHOCOB
B KaHaJe.

Ha yuactkax OeperoB, TOIBEPKCHHBIX WHTCHCUBHOMY pa3pyIICHHUIO,
HEOOXOIMMO TPOBOJUTH OCPErOyKpPENMUTENbHBIE pPabOThl 1O  SKOHOMHYECKH
000CHOBAaHHOMY IPOEKTY.

Beper OYKPCIIUTCIIbHBIC 1 MCIIMOPATUBHLIC pa6OTBI peayCcMaTpuBaroT:

® COXpaHEHME JIECHOTO IOKpPOBa Ha CKJIOHAX IOp, B Ipenenax BOJOCOOPHOI
IUIOIIAAM BOJOXPAHWIMINA, IOCAJAKY JIECa HA CKIOHAX M 3aKPEIUICHUE CKIIOHA
JIPYTrOM pacTUTENIBHOCTBIO;

® 3aKpeIUieHHE JEHUCTBYIOIIMX OBParoB M TOPHBIX CKJIOHOB, YMEHbINAOIIEEe
9PO3UOHHYIO JESTEIbHOCTh BOJHBIX IIOTOKOB: TEPpPAaCUPOBAHHE CKIIOHOB,
IPOBEACHNE aXOTHI 0 CKIOHY € TOPU30HTAIBHBIM PACIIOIOKEHUEM O0PO3I;

3 http://foraenergy.ru/3-2-18-dlya-umensheniya-zaileniya-vodoxranilishh/
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e 00pbOYy C CeNeBBIMH BEHIHOCAMH YCTPOHCTBOM 3aIpy/l, 3aKPETIECHUEM OTKOCOB U
T.IL.;

¢ VYIAAJICHUC HAHOCOB MCXaHHU3MaMMU,

® [IPOMBIB BOJOXPaHUIIHIIIA.

JIIst KaXa0ro KOHKPETHOTO BOJIOXPAHWIMINA CITOCOOBI OOpPHOBI ¢ 3aMJICHHEM
BBIOMPAIOTCS  HMCXOJI M3 MECTHBIX YCJIOBUH W HAa OCHOBAaHHUM TEXHHUKO-
AKOHOMHYECKOTO O0OOCHOBAHHSL.

Haubonee >¢dexktuBHbIMU paboTaMu MO yAANEHUIO OTJIOXKHUBIIMXCS HAHOCOB
SIBIISIFOTCSL TIPOMBIBKM BOAOXPAHWIWIIA: MEJIKHE, [IIyOOKHE, ¢ pPEryIHMpOBaHUEM
MYTHOCTH TIPOMBIBHOTO TOTOKa. BBIOOp crmocoba MpoMbIBa OMpPENENIeTCs] TEXHUKO-
HSKOHOMHYECKHM  aHaJUM30M, BO3MOXKHOCTSIMU JHEPrOCHCTEMBI, TpPEOOBAHUSIMU
BOJIOTIOJIb30BATENICH U IPYTUMU MECTHBIMU (PaKTOPaMHU.

[Ipu oTcyTCTBHM OrpaHHUYEHUN TO pexuMaM pabOThl BEPXHETO M HHKHETO
ObeOB pEKOMEHIYETCS MPOM3BOAUTH TIyOOKHU TpoMbIB. [Ipu riyGokoM mpombiBe
BOJOXPAHUJIUIIE TIIOJHOCTHIO OMOPOXKHSETCS (KEJNATeNbHO Yepe3 OTBEPCTUS C
HauboJee HU3KMMU OTMETKaMH II0pora), TUIPOIIEKTPOCTAHIUS OCTAaHABIUBACTCS,
OTKJIIOUAIOTCS BCE BOJOIOIL30BaTeNH. [IpOMBIBBI MPOM3BOJAATCS B IMaBOJOYHBIN
MEPUOJ, CPOKU U TMPOJIODKUTENIBHOCTh UX OINPEACIISIIOTCS UCXOMSI U3 BO3MOXKHOCTEH
JHEProcUCTeMbI, TPeOOBAaHUI BOAOIIOJIB30BATENICH, THIPOJIOTHYECKON OOCTAaHOBKU U
JIPYTUX MECTHBIX YCJIOBHUI.

[Ipu rayGoKOM MPOMBIBE WHTECHCHUBHOCTH YIAJICHUS HAHOCOB HaWOOIbIIAs.
BBuay 3HauuTeIHHOW KOHIIGHTpPAIMM HAHOCOB B TPOMBIBHOM ITIOTOKE BO3MOXKHO
YaCTUYHOE OTJIIOKEHUE UX B PyCJIe HKHETO Obeda, T0ATOMY HEOOXOAUM ITOCTOSTHHBIN
KOHTPOJIb 32 COCTOSHMEM pycja HIKHEro Obeda U BOJ03a0OPHBIX COOPYKEHUH,
PaCTIONIOKEHHBIX B HEM.

OnTumanbHOE 3HAYEHUE [POMBIBHBIX pAacXOJOB 3aBUCUT OT IIMPUHBI U
IyOuHBI Obeda, MPOMYCKHOW CHOCOOHOCTH OTBEPCTHUH THJIPOY3JIa, MCIOIb3YEMBIX
JUISl IPOMBIBA, XapaKTEPUCTUK OTJIOKEHUH HAHOCOB, NMpOodUis BOJOXpaHWIMLIA U
psaa aApyrux (akTopoB; OHO MOJKET ObITh BBISBICHO OIBITHBIM myTeM. Jlns
OPUEHTUPOBOYHBIX pAacyeTOB 3a ONTUMAJIbHbI [POMBIBHOM PAcXoJ MOXKHO
OpUHMMATh J[BA CPEAHETOJOBBIX PAacXo/ia, MNPOAOCHKUTEIBHOCTh MpPOMbIBA —
npumepHo 8-10 cyr. HamonHeHue BOJOXpaHWIMIIA TIOCJIE€ IIPOMBIBA CIEAYET
MPOU3BOJIUTH HA CMaJI€ MOJIOBOAbS (M1aBOJKA) B BOBMOXKHO 00Jiee MO3AHMI CPOK, KOTa
YMEHBUIAETCS COACPKAHNUE HAHOCOB B IIOTOKE.

[Ipy  HEBO3MOXXHOCTH TIPOBEACHHS TIJIyOOKOTO MPOMBIBA C  IOJHBIM
OTIOPOKHEHUEM BOJOXPAHWIMILA CIIETyeT OpPTraHU30BaTh IPOMBIBBI C YaCTUYHBIM
CHUXEHHEM BEpXHETo Obeda B mpejiesiax 30HbI peryInpoBaHus (MEJIKUI TPOMBIB) 6e3
HapylieHUs: paboThl BOJAONOTPEOUTENEH.

[Ipy MenKoM MPOMBIBE HACBHIIICHUE TOTOKA HAHOCAMH, a CIICAOBATEIBHO H
3 PeKTUBHOCT, MX  yIaJCHHs, MeHbIle, dYeM npu Tiaybokom. [losTomy
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NPOOJDKUTEIEHOCTh MEJIKOTO TPOMBIBA JIOJKHA OBITH OOJBINEH, YeM TITyOOKOTO, U
cocTaByATh puMepHo ot 10 cyT o 1-2 mec.

[TpoMBIBBI BOAOXPaHUIHIL C PETYIMPOBAHUEM MYTHOCTH IIPOMBIBHOTO IOTOKA
OpraHu3ylOTCS B CIydyasx, KOrJa HEoOXOauMO OO0ecneduTh BOJIOTOTpeduTencit
HIDKHEro Obeda BOJOH, MYTHOCTh KOTOPOH HE BBIXOAWT 3a MpPEIeNbl J0IYCTUMOTO
3HAUEHHUsI IO YCIOBUSIM MX HOPMaJbHOM SKCIUTyaTalluu, WM JuIis oOecreyeHus
TpeOGOBaHMI MO OXpaHe OKpyxatouieil cpeapl. PerynupoBanue MyTHOCTH
OCYUIECTBIISIETCSI TYTEM CTYINEHYAaTOTO OMOPOKHEHHUs BepxHero Oneda ¢ yderom
CIEAYIOIIMX PEKOMEHIALUI:

e yeMm Ooubllle MTyOMHA U CKOPOCTh OMOPOKHEHHS Obeda, TeM OOJbIIE MyTHOCTh
IPOMBIBHOT'O ITOTOKA,

e TIpU TOJJCPXKAHUU BepxHero Obeda Ha TIOCTOSHHOM CHUKEHHOH OTMETKE
MYTHOCTb TPOMBIBHOT'O TIOTOKa CO BPEMEHEM TaacT.

[Topsimok  TIpOMBIBA  CIICAYIOIIMA: ONPENEISAIOTCS TPAHUIBI  JTOMYCTUMOM
MYTHOCTH ITPOMBIBHOTO TIOTOKA; MAKCHMAaJIbHOE 3HAYCHUE MYTHOCTH yCTaHABIMBACTCS
UCX0/1s U3 TPeOOBaHUIT BOJONOTPEOUTENCH U BOSMOKHOCTH OCYIIECTBIICHUS IIPOMbIBA
0e3 ymepba Wi ¢ MHHAMAJIBHBIM yHIEpOOM JJisi BOJONOTPEOUTENIeH, MUHIMAIIBHOE
3HAYEHNE — UCXO/IS U3 YCIOBUI SKOHOMHYECKON MENecO00pasHOCTH MPOMBIBA.

Bonoxpanwnuiiie mNOCTENEHHO OMOPOXHACTCA JO YPOBHS, IPU KOTOPOM
MYTHOCTb MPOMBIBHOTO TIOTOKAa COOTBETCTBYET MaKCUMaJIbHO AomycTuMon (I cTynens
cpaboTku). [lanpHeiiiee ONoOpoXKHEHUE IMPUOCTAHABIMBACTCS, M YPOBEHb BOJIBI B
BOJOXPAaHWIUIIE MOJACPKHUBACTCA HA JTOM OTMETKE IO MOMEHTA, KOIZa MYTHOCTH
MPOMBIBHOIO TMOTOKA YMEHBIIUTCS 10 YCTAHOBJICHHOTO MHUHHMAJIBHOIO 3HAYCHUS.
YMEHbIIEHNE MYTHOCTH CBSI3aHO C TE€M, UTO IO MEpE pa3MblBa HAHOCOB U yAAJICHUS
X IUIOIIa/Ib JKMBOIO CEYEHHs IMOTOKa (MpU TOJJAEPKAHUU YPOBHS BOJbI B
BOJOXPAaHUJIUIIIE HA OJHOM M TOM ke OTMETKE) YBEJIWYMBAETCS, BMECTE C ATUM
YMEHBIIIAETCSI Pa3MbIBaOIIasi CIIOCOOHOCTh MPOMBIBHOTO IMOTOKA U, CJIEI0BATEIBHO,
€r0 MyTHOCTb.

ITocne nmocTMxeHUs  MUHHMAIbHOTO  3HAYEHUS  MYTHOCTH  BTOPUYHO
MMOHUKAETCSl YPOBEHb BOJBI B BOJOXPAHUJIUIIE 10 TEX MOP, I0KA MYTHOCTh BHOBb HE
JOCTUTHET MaKCHUMalbHO gomyctuMoro 3HaueHus (Il crymens cpaboTkm).
JlanpHeliee ONOPOKHEHHE TNPHOCTAHABIMBACTCA, YPOBEHb B BOJOXPAaHUIIUIIE
MOJAJICP)KUBAECTCS HA JAHHOW OTMETKE /10 MOMEHTa II0OKa MYTHOCTb IPOMBIBHOTO
MTOTOKA MOCTENEHHO HE CHU3UTCS A0 NMPUHATOIO MUHHUMAJIBHOTO 3HAYE€HUS, U CHOBA
ypOBEHb BOABI B Bojoxpanmimiie rnonmwkaercs (111 crynens onopoxHeHus1) u T.1.

[Ipu mpoBeneHuM TUAPABIMYECKON PACUUCTKH MOXKET CIYUYHUTBHCS, YTO YacCThb
HAHOCHBIX OTJIOKEHUI He OyJeT pa3MbIBAaTHCS U3-3a HEJOCTYITHOCTH MX MPOMBIBHOMY
MOTOKYy. Takue Hepa3MbIBAEMBIE YUYACTKHA COXPAHAIOTCA OOBIYHO B BHUAC OTJIOKECHHI
BJIOJIb OEperoB WM KPYIMHBIX OCTPOBOB B pycCl€ OCHOBHOrO moToka. Ilpu
HEOOXOJIMMOCTH YJaJ€HHs] HAHOCOB C ITHX YYaCTKOB LI€JI€COO0Pa3HO COBMECTHOE
HCIIOJIb30BAHNE MEXAaHUYECKOTO U THAPABINYECKOTO CIIOCOOOB PACUHCTKHU.
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Ha sTux ywyacTkax ¢ mOMOUIbIO JOO0Or0 MEXaHW3Ma, HalpUMep 3€MJIECOCHOIO
CHapsijzia, B CJO€ HAHOCOB TMPOJENBIBAIOTCA KaHaJbl, KOTOPBIE COEIUHSIOTCS C
OCHOBHBIM TPAH3UTHBIM TMOTOKOM. KaHajbl BBIMOJHAIOTCS 1O BO3MOXKHOCTH
KPUBOJIMHEWHBIMU B IUIaHE. BbImykias 4YacTh KaHaja HANpaBiIsieTCs B CTOPOHY
HAHOCHBIX OTJIOXKEHUH, MOJISKAIINX TPEUMYIIIECTBEHHOMY pa3MbIBy. HacTh BOJAHOTO
MOTOKAa M3 OCHOBHOIO pyclia, MPOXOJs Yepe3 MPOJETaHHbIe KaHaJbl, pa3MbIBACT HX
pYyCIIO U OKpY>Kalolllieé HaHOCHBbIE OTJIOXeHUs. Hanbonee MHTEHCUBHO Pa3MbIBAIOTCS
HAHOCBI, pacIlOJI0KEHHbIE B 30HE IOBOPOTOB KaHAJIA.

MexaHu3Mbl I8 TPOJIEIBIBAHUS KAHAJIOB B  HAHOCHBIX  OTJIOXKEHUSX
1[eJIECO00pPa3HO TMPUMEHATh B TMEPBYKO oOuepelh BOJIM3M BOJ03a00POB HACOCHBIX
CTaHIIUH, PUYAJIOB, 30H OTABIXAa M B IPYTUX MECTaX BOJOXPAHWIMUIIA, TJ¢ HAHOCHBIC
OTJIOXKEHUS CO3JIAIOT TPYJAHOCTH JUISI HOPMAJIbHOW DKCIUTyaTalluy THIPOTEXHUYCCKIX
COOPY’KEHUH M MCTIOJIb30BaHUS BOJHBIX PECYPCOB BOAOXPAHMIIUIIIA.

JI1s BOJOXpAHUIIUI CYTOYHOTO PEryJMpoOBaHUsS HEOOXOAMMO OOecleurBaTh
PEXKUMBI €©XKEIHEBHOW CcpaboTKu Obeda 10 MHHUMAILHO BO3MOXXHOM OTMETKH,
MPEeIyCMOTPEHHOW TMpaBUJIaMU JKCIUTyaTalldd JaHHOTO BOJoOXpaHwidma. Takue
PEKUMBI UCKITIOYAIOT WHTCHCHUBHOE W 3HAYUTEIBHOE 3aWJICHUE PeryJupyromen
€MKOCTH.

HaHochl, OTJIO)KMBIIMECSI B TEUYEHHME TOrO BPEMEHHM CYTOK, KOrja
BOJOXpAaHUIUIIE ObUIO TOJHOE, MPU MOCIEAYIOMIEeH CpabOTKe JIErKO CMBIBAKOTCS
MIOTOKOM, TOCKOJIbKY HE YCII€BAalOT YIUIOTHUTHCS. HaHOCHI, OTIOXUBIIUECS paHEe U
YCIEBIINE YIJIOTHUTHCS, PA3MBIBAIOTCS 3HAYMUTENIBHO TpynaHee. [1oaToMy MecTHBIM
opraHaM, OTBETCTBEHHBIM 3a JKCIUIyaTalldi0 M  TEXHUYECKOE COCTOSHHUE
BOJIOXPAaHUIIUIIA, HEOOXOJIMMO KOHTPOJIMPOBATH BCE MEPONPUSATHS, MPOBOAUMBIC B
30HE JIAHHOTO BOJIOXPaHWJIMINA, HE JOMYyCKas MPOCKTUPOBAHUSA, CTPOUTEIbCTBA U
IKCIUTyaTallii COOPYKEHUM (BOH03a00pPOB, HACOCHBIX CTAHIIMHA, MPUYAIOB U T.1.),
OTPaHUYMBAIONIUX CPAOOTKY BOJOXPAHUIIHUIIA B TIpEAEiaxX MPU3MbI PEryJIUPOBAHUS.

OnbIT 60pbLOLI C 3auNeHnemM BOAOXPaHUNULLY
B CTpaHax mumpa

OnbIT 60pbLOLI C 3anneHnemM BOAOXPaHUNULY, B Poccun*

BopoHekckoe BOJOXpaHWINIIE — BOJOXPAaHWIMILE BHYTpUTropoackoe. [Tomumo
OTJIOXKEHUS HAHOCOB, NPUHOCHUMBIX BMECTE€ C PEYHBIM CTOKOM pP. BopoHex u
HOCTYMAIONUX C MPUIETAOIINX CKIOHOB, 3HAUUTENIbHBIN 00beM 0caJkoB oOpa3yercs
B pe3yJbTare o0pyIIeHus: O6eperoB 1 OTMUPAHHs BOAHON PAaCTUTEIHLHOCTH U B CAMOM
Bojoxpanunuiie. [Ipu ocaxaeHnn peyHbIX HAHOCOB BCJIEICTBUE MaJbIX CKOPOCTEN B
npenenaax BOJOXPaHWIMLIA TPOUCXOJUT UX COPTUPOBKA: HAaMOOJee KPYMHbIE HAHOCHI

4 .
www.lesnoj-atlas.com
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OTKJIQ[IbIBAIOTCA B €ro BEpXHEH uvacTu, Oojiee MENKHUE CHOCATCA HUXKE, HamOojee
MenKue (M) pasHOCATCA 10 BCEMY JIOKY BOJOXPaHUIIHINIA.

MexaHu3M 3auieHust ¥ 0cako00pa3oBaHus

B O6H_I€M BHJIC MCXAaHHN3M 3aWJICHUA W OCAJKOHAKOIUICHUS B BOAOXPAHWIIMIIC
BKJIFOYACT CJICAYIOINC ITPOIECCCHI:

1) moctymieHne CeJJMMEHTAIIMOHHOTO Marepuaia ¢ BojocOopa (aUTOXTOHHOE
BEIIECTBO) U €r0 00pa30BaHUE B CAMOM BOJOXPaHMIIHIIE (AaBTOXTOHHOE BEIIECTBO);

2) TpaHCIIOPTHPOBAHNE B3BECEH B BOJOXPAHWIHIIIE;

3) ux nepepaboOTKy U COPTHPOBKY;

4) ocaxIeHNEe M BBIHOC U3 BOJAOXPAHWIIUIIA;

5) npeoOpa3oBaHUE TOHHBIX OTIOKEHUN B OCAIOUHYIO TIOPOTY .

C mpoueccamMu MHTEHCHBHOM CEAMMEHTAIlUU CBSI3aHBI SIBJICHUS 3aWJICHUS U
3aHOCHUMOCTH BOJOXpaHUIUIA. B onpeaeneHHbIX yCIOBUAX 3aUJIEHUE U 3aHOCUMOCTh
Yaly UCKYCCTBEHHBIX BOJJOEMOB XapaKTepU3yeTcs OOJIbIION HHTEHCHBHOCTBIO.

ABTOXTOHHOE BEUIECTBO oOOpa3yeTcsi B pe3yJipTaTe OeperoBoil abpasuu,
IPAaBUTALMOHHBIX MPOLIECCOB B OEperoBod 30HE, NPOAYLUPOBaHHUS T'MAPOOUOHTOB U
XEMOT€HHOM CeJMMEHTaluy (XeMOT€HHbIE OTJIOKEHUS BO3HHKAIOT B pe3yJbTaTe
XUMUYECKUX PEaKIUi, TPOTEKAIOIIMX B BOJAOXPAHUIIHUILIE).

Pa3mbiB Oeperos, sSBASIONMIMICS CIEICTBUEM BETPOBOTO BIUAHUS U 3aBUCSIIMMA
OT cocTaBa MOpoJ U MOP(}OIOTrHUECKOro CTpPOeHUs Oepera, Hambojdee MHTEHCHBHO
MpoTeKad B TIEPBbIE TOJbl CyIlIeCTBOBaHUs Bojgoxpanwivia. Co BpeMeHeM
MHTEHCUBHOCTh pa3MbiBa OeperoB craja ociadeBaTh, YCUIMBAsACH JIMILb B TOIblI C
MOBBIIIIEHHON BETPOBOM AKTUBHOCTHIO.

YMEHbBIIEHUIO TIPOYHOCTH OEPEroBhIX MOPOJ CIIOCOOCTBOBAIM UX MEPEMEHHOES
CMaudMBaHUE, COMPOBOKIAIOIICEC XUMUICCKIM BHIBETPUBAHUCM.

Oprannueckoe BEIIECTBO B BOJOXpaHWIMILE OOpa3zyeTcsi B pe3ysbTare
KUBHEACATEILHOCTH JKMBOTHBIX M PAaCTUTEIbHBIX OpraHu3mMoB. B  BepxoBbe
Bojoxpanunuia (V ruapooruiyeckuii pailoH) ero OCHOBHBIM HUCTOYHUKOM SIBJISIETCS
BBICIIasE BOJHAsi pacTUTeNbHOCTh. (O0IIee KOJIMYECTBO CEAMMEHTAIIMOHHOTO
Marepuaia, MOCTYIHBIICE B BOAOXPAHUIMIIE U3 BCEX HCTOYHUKOB, YMEHBIIACTCS C
YBEIUYEHUEM TMPOJOIKUTENHHOCTH €ro dskcriayatanuu. COOTHOILIEHHE MEXIy
AJJIOXTOHHBIM M aBTOXTOHHBIM BEILIECTBOM, HA00OOPOT, YBEIMYMUBAETCS B MPOLECCE
AKCIUTyaTalllHd BOJOXPaHWINLIA.

OOpa3zoBaBmmiicsi Ha4YalIbHBIK OCAJOK B JIaJbHEHIIEM  IOJBEPraercs
TPAHCCEIMMEHTAINH (TIEPEOTIOKECHHIO), YEMY CIIOCOOCTBYET:

1) B3MyuuMBaHWE BETPOBBIM BOJHEHHEM TIOBEPXHOCTHOTO CJIOS OCajJKa B
MEJTKOBOJITHOH OTKPBITON YaCTH BOJAOXPAHUIIHIINA,

2) CC30HHAaA NBMCHYHNBOCTDb CTOKOBOI'O TCUCHH A,

3) croyi3aHue BEPXHETO Pa3KMKEHHOTO CJIOS MJIa BHU3 IO YKIIOHY
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4) BHaJarolde B BOJOXPAHWIIMILE OBparud M OaJKH, IO KOTOPHIM BBIHOCHUTCS
necyaHblil MaTepuan U3 MpUOPEKHON 30HBI.

B pesympraTe  gedicTBHS  TIEPEUYMCICHHBIX  (PAKTOPOB  IPOHMCXOIUT
BBIPaBHUBAHUE W HapacTaHUE IMOJIBOJHOTO pelbeda, HapymaeTcs roI0Bast U Ce30HHAas
CIIOMCTOCTH OTJIOKEHUH.

Yepes UCTOYHHUKH CEIUMEHTAMOHHOTO MaTepHralia OCaAKOHAKOIUICHUE CBS3aHO
C IpoleccaMu, MPOUCXOALIMMU Ha BOAOCOOpPE M B BOAOXPAHUIIUIIE, U [OITOMY
SBIIIETCS CJIOKHBIM MHOTO(AKTOPHBIM HECTAI[MOHAPHBIM MpoiieccoM. NHTEHCHBHOCTh
OCaJIKOHAKOIIJICHUS, C OJHOW CTOPOHBI, 3aBUCUT OT TOCTYIUICHUS AJJIOXTOHHOTO M
AaBTOXTOHHOTO BEHIECTBA, a C JPYrod — OT HAHOCOYIEP)KUBAIOUICH CHOCOOHOCTH
BOJIOXPaHUIIHUIIIA. Hanocoyaepxusatomas CTIIOCOOHOCTH BOJOXpaHUIIUIIA
OLICHUBAETCS IO OTHOIIEHUIO KOJMYECTBA OTJIOXKHBIIETOCS Marepuaia K o0IieMy
MOCTYTUICHHUIO CEIMMEHTAIIMOHHOTO MaTepraa 3a TOT K€ IepHO/I.

KonnuecTBeHHBIM BBIpaKEHUEM MEXaHW3Ma 3aUJICHUS U 0CaJIKOOOpa30BaHUS B
BOJIOXpAHUIUIIE SBJsIeTCS OajaHC BEMIECTBA. YPaBHEHUE CEJUMEHTAIIMOHHOTO
OanaHca BOJIOXPAaHUIINIIA UMEET BU/T

Rm+R6+Rp+Ropr+Rxem=Ro+Rc+Rx03+ D Re3s+ D R, (1)

rie
Rnm u RO — mputoxk HaHOCOB U3 p. BOpoHEX M ¢ MpHIeTarONIUX CKIOHOB
COOTBETCTBEHHO;

Rp — nponykTsl pa3MbiBa O€peroB U HAYAJIBHOTO JIOXKa;

Ropr — nOpoaykTel KH3HEAEATEIbHOCTH PACTUTENbHBIX MW  KHBOTHBIX
OpraHU3MOB;

RxeM — mpoayKThl XeMOT€HHOW CETMMEHTALINY;
Ro — ocagkoHakomniaeHue;

Rc — cOpoc B3Beceil B HMkHMI Obed ruapoy3na;Rxo3 — u3bsATHE B3BECEH U3
BOJIOXPaHUJIUILA IpU 3200pe BO/IbI HA XO35HCTBEHHBIE HYX/IbI;

D RB3B — uM3MeHEHHE KOJIMYECTBA B3BECEW B BOLOXPAHUIMULIE 32 PaCUETHBIN
HEPUOL;

D R — HeBsi3ka Oananca.

Bce anemenTsl Oananca BemecTBa B ypaBHeHUH (1) UMEIOT pa3MEPHOCTh MACChI
(xkr). OCHOBHBIMH COCTABJISIIOIIUMH IPHUXOJHOM YacTu OanaHca SIBIAIOTCS: HMPHUTOK
HaHOCOB U3 p. Boponexx Rm u ¢ mpuneraromux ckioHoB RO, mpoaykTel pa3MbiBa
OeperoB M HayaldbHOTO JI0Ka Rp, MPOIYKTHI JKU3HEACSITEIbHOCTH PACTUTENbHBIX
OPraHu3MOB Ropr; pacxoaHoOn 4acTH - OCAJKOHAKOILJICHUE Ro.
HanocoyaepxkuBaromiass ~ CiocOOHOCTh  BOAOXPAaHWJIWINA ~ 3aBUCHUT: 1)  OT
MHTEHCUBHOCTH BOJIOOOMEHA, MOKA3aTeJeM KOTOpPOro SBJSETCA OTHOLIEHHE o0bema
cOpachiBaeMOil BOJIBI M3 BOJIOXpaHWIMINA K O0BEMY €ro BOAHOW MAaccChl 3a TOT XKe
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nepuos; 2) riayOunel; 3) odepraHus B IuiaHe W 4) oObeMa TOCTYIUICHHS TBEPIIOTO
Martepuanga. B 3aBUCHMOCTH OT 3TUX (PAKTOPOB HAHOCOYJACPKUBAIOIIAS CIIOCOOHOCTH
BOJIOXPAHUJIUIIA HW3MEHSETCS B LIMPOKMX Tpenenax. 3BecTHB cioydad MOYTH
MOJIHOTO 3aWJICHUS] MaJbIX BOAOXpaHWIMIN B TeueHue 3-5 ser. Takas ke cynp0a
MOCTHTJIA U HEKOTOpbIe Ooubine Bogoxpanmwiuiia. [lItepoBckoe BomOXpaHMIHIIE HA
p. Muyc B JlonOacce 3a mepBble MNATH JET JKCIUTyaTallud 3aWiawiock Ha 85%.
Bonoxpanmmuie Puonckoit 'DOC B I'py3un 3a 10 sier skcmilyaTauMy 3alJIMIIOCh Ha
83%. JleranpHblii aHanM3 M3MEHEHUS MOP(OMETPUUECKHX  XaPAKTEPUCTHK
Boponexckoro  BogoXpaHWiIWIAa 3a Opomeamue 35 JeT  3KCIUTyaTalu,
BhIMONIHEHHBI B OAQO «CrpoiiMHBeCTUIMS» TIOKa3ajl, YTO W3MCHEHHE OTHUX
XapaKTePUCTUK BBI3BAHO HE TOJBKO 3aMJICHUEM W 3aHECEHUEM BOJOXPAHUIIMUINA, HO U
MIPOBE/IEHUEM THAPOMEXAH3UPOBAHHBIX PA0OT O HAMBIBY IMECKa AJI YKPEIUICHHS
OeperoB, pacmMpeHHs IUTOMIAAU TOJ3EMHBIX BOJ03a00POB W  JIMKBUJAIIUH
MEJTKOBOJIHOM, 4TO 0C000 HEOOXOAUMO B V THAPOJIOTHYECKOM paiioHe, U T.1I.

IlokazareneM WHTEHCHUBHOCTH 3aWJICHHS BOJOXPAHWIMIINA MOXET CIYXHUTh
oTHoueHue oovema Bogoxpanunuia W npu HIII™ k ronoBomMy nOCTYIUIEHHIO PEYHBIX
HAHOCOB R, BBHIpA)XEHHOMY B OOBEMHBIX BEJIMYMHAX. UeM MEHbIIE 3TO OTHOIICHHE,
TeM OBICTpee TIPOM3OHICT 3amieHne. Ha ocHOBaHMH HAOJIFOICHUN TI0 3HAYNTEITBHOMY
KOJIMYECTBY BOJOXPAHWINI] YCTAHOBJIEHO, YTO KOJMYECTBO OTJIArarOUIMXCs B TCUEHHUE
OJIHOTO TOJa HaHOCOB R, B mpolieHTax oT oO0beMa BOAOXpaHUIUIl W, BhIpaxaeTcs
BEJIMYMHAMH MPUBEACHHBIMU B TaOJIHLIE.

Cnenyer OTMETUTh, YTO MPUBEACHHBIE 3[IECh CBEJICHUS AAIOT MPEACTABICHUE O
JONTOBEYHOCTH CITY>KOBI BOIOXPAHWIUI (€CIU M3BECTHBI UX 00BEM M TOJIOBOM CTOK
HaHOCOB) TOJBKO B MEpBOM MNpuOmmwkeHnu. I[IporHo3 3awiieHuss W 3aHECEHUs
Bojoxpanunuima  CpenHio  MPOJODKUTENBHOCTh — CIykObl  BopoHexckoro
BOJOXpaHWIUIIA OLEHUM 10 ¢opmyie (2), OCHOBAaHHOM Ha ydYeTe OCHOBHBIX
cllaraeMbIX CeIMMEHTaluoHHoro Oamanca (1) um oOvema 3aminsgeMod dYacTu
BOJOXPAHMJIUINA ITPU PA3HBIX YPOBHAIX BOJBIL.

OnpiT 3KcruTyaTanuy OONBIIMX M CPEAHUX BojoxpaHmmuil Poccunm u mupa
MOKA3hIBACT, HYTO CPOKH BO3MOXKHOTO 3aWJICHHS KPYIHBIX  BOJOXPaHWIIHII
UCYHCIISIOTCST COTHIMH, Thicsiuamu (Munreuaypckoe Bojpoxpanwnuiie Ha p. Kypa) u
naxe aecsatkamu Thicsd jeT (Kamckoe Ha p. Kama).

JUIs mporHo3a Cpoka 3awjICHUs] U 3aHECeHUsT BOPOHENKCKOro BOAOXpaHUIIUILIA
HEO0OXO0/IMMO KOJMYECTBEHHO OIICHUTh BCE KOMIIOHEHTHI, BXojsime B hopmyny (2).
TBepabiii crok p. Boponex. U3 Bcex pek OacceiiHa JloHa p. Boponexx HammeHee
myTHas. CpenHsisi TOAOBasi MYTHOCTb BOJAbl BO BXOJHOM CTBOpe BopoHexckoro
BOJOXpaHuIula paBHa 74 /™M’ 4o, HarpuMmep, B 3,6 pa3za MeHblie MyTHOCTU JlOoHa y
3anoucka (270 r/v’) u B 8,3 pa3a —p. Cocusl y 1. Enbria (620 /).

CyMMapHblii  MOIYyJIb  BOJHOH  3pO3UH  BOJocOOpa  BOJOXPaHWIIMINA
XapaKTepH3yeTcs HeOOBIION BEIMIHHON Beero 9,8 T/kM>roj, uto B 10 pa3 MeHbe
aHasiornyHoro nokazatens nns CocHbel y T. Enbiia u B 4 paza — JloHa y r. 3ajgoHcKa.
Cpennsisi rojoBas BEIUYMHA CJIOS CMbIBa B OacceilHe BOJOXpaHMIIUINA, paBHas

0,0076 MM, 3HAUUTETHLHO MEHBINIE, YeM, HanpuMmep, B Oacceitne [JoHa 1o r. 3amoHCKa
(0,030 mm).
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JlBe mocnegHme mudphl O3HA4YaeT, YTO B CPEIHEM 3a ToJl TIOBEPXHOCTH
BojocOopa Bogoxpanuiuiia noumxkaercs Ha 0,0076 mwm, Oacceiina BepxHero Jlona —
Ha 0,03 MM. MakcuMainpHble 3HAQUEHHUSI MYTHOCTH OTHOCATCS K IEPUOJY BECEHHETO
IIOJIOBOZIbSI U 3HAYUTENBHO NPEBBIIAIOT CPEIHIOK TOJOBYI0 BEIMYMHY, Tak, y
c. Coxombekoe 28 Mapra 1930 T. 3aperncTpupoBaHa HAHGOIBIAS MyTHOCTH 152 I/M°.
B MeKeHbh MyTHOCTb PE3KO yMeHbmaercs 0 10-12 r/m’. dopmupoBanne mnka
MYTHOCTHU MPOUCXOJHUT MO BJAUSHUEM MECTHBIX BOJ|, @ HE BOJ, MPHUILIEALINX U3JaNeKa
U YCHEBUIMX B IYTH MOTEPSITh 4acTh HaHOCOB. HeOombiiass MyTHOCTH p. Boponex
oOBsicHsIeTCs cI1a0bIM Pa3MBIBOM PyCJa PEKH, TaK KaK yKJIOH BO10COOpa HEOOIBIION U
€ro MOBEPXHOCTh MOKPBITA PACTUTEIBHOCTHIO, KOTOpas 3aHUMAET 3HAUYUTEIbHYIO
wiouaab Bogocbopa. Kpome Toro, pycio peku u ee 6epera npeaoxpaHsieT oT pa3MbiBa
MHOTOYMCIICHHAs! BBICIIAsl BOJHAS PACTUTEILHOCTh. Y MEHBIIAIOT MYTHOCTH BOJBI U
BOJIOPOCIIM HA JIHE PEKH, KOTOPBIE CIy)KaT (PUIbTPaMH, 3aJ€P>KMBAIOIINE HAHOCHI.
Pacxon B3BelIeHHBIX HAHOCOB p. BOpoHEX BO BXOJHOM CTBOpPE BOJOXpaHWIHIIA
coctaBisier 5,8 Kr/c, pacxoja BJIEKOMbIX HaHocoB paBeH 0,5 kr/c. ['omoBoit cTok
B3BELEHHbIX HAHOCOB paBeH 190 teic. T unu 144 ThIC. M°, BICKOMbIX HAHOCOB —

16 thic. T mwtw 12 thic. M. TTOMHBIH CTOK HAHOCOB PeKH (B3BEIICHHBIX U BIEKOMBIX) —
206 Toic. T (156 THIC. M).

3a 35 5er B BEpXOBBbE BOJOXPAHWIIMIIA BMECTE C peUHOU Bono# p. Boponex
MOCTYMHIIO 5,46 MITH. M° PEUHBIX HAHOCOB. ECITH MPEMOI0KUTE, YTO BCE OHH OCEITH B
BEPXOBbE BOJOXPAHWIHILA, T.€. B CAMOW LIEHHOM B XO3MCTBEHHOM OTHOLLICHUM YaCTH
(Ha y4acTKe OT JKEJIE3HOAOPOKHBIX MOCTOB 10 C. UepTOBHIIKOTO), TO 00HEM OCEBIINX
3n1ech HaHOCOB cocTaBiser 11,6% oOT coBpeMeHHOro oObeMa yyacTKa WM CJIOH
pPaBHOMEpPHO pachpeielieHHbIX M0 IuTomanu HaHnocoB paBeH 0,22 M. CymmapHoe
KOJIMYECTBO HAHOCOB. HaHOCHI B BOAOXPAaHUIIUIIE MOCTYIAIOT HE TOJBKO C PEUHBIM
CTOKOM, HO M C JIMBHEBBIMH M TajJbIMM CHETOBBIMU BOJIaMH, B OCHOBHOM C
ypOaHU3UPOBAHHOU TEPPUTOPUH.

Kpome Toro, HaHochl o0Opa3yloTcds M B CaMOM BOJOXPAaHWIHIIE TIpH
BO3JICHCTBUM BOJH Ha TIOJABOJHBIC CKJIOHBI JIOXKa, a TaKXke B TPOIEcce
nepedopmupoBanus OeperoB. CymMMapHOE KOJHUYECTBO B3BEIICHHBIX U BIEKOMBIX
(IOHHBIX) HAHOCOB, KOTOPOE MOCTYIAET B BOJOXPAHMWIIMILE C PEYHBIMU U JIMBHEBBIMHU
BOJAMU C TUIONIAAU OOKOBOM MPUTOYHOCTH HEBenuko — 6,4 kr/c, unu 202 ThIC. M B
rosi. OcHOBHOI 00beM TBepI0To cToKa (Oonee 80%) mocTymaetr BeCHOM, KOT/la CMBIB C
MOBEPXHOCTH OacceiHa M pa3MbIB NIEPBUYHBIX PyCel JOCTUTAaeT MakcuMmyma. HaHochl
OCAKJAI0TCS B 30HE BHIKJIIMHUBAHMSI IOJIIOPA BCJIEACTBUE YMEHbIIEHUS! KHHETUUECKON
AHEPTUU MOTOKa. B BepXHel 4acTu BOJOXpaHWIUIIA OCAXKAAIOTCS OoJiee KpyITHbIE, 110
aKBatopuu — Oojiee MenKue HaHOCHL. OTIOXKEHUE KPYMHBIX HAHOCOB (AHMAMETPOM
Oonee 0,25 MM) NPOUCXOOUT B BHUAE IIHPOKOH TpsAlbl, YTO XapakTEpPHO IJis
BOJOXPAaHUJIUIL PYCJIOBOI'O THIIA (B O3€POBUIHBIX BOJOXPAHWINIIAX OHU OCAXKAAKOTCS
B (hopMe KOHyca BbIHOCA).

MyTHOCTP BOJBI B BOJOXPAaHWIIHUINE HEOOJbIIAs, OHA W3MEHSETCS B
3aBHUCHMOCTH OT CE€30Ha rojia M XapakTepa MOIBOJHOTO peibeda U COCTaBISIET B
cpenHem 8-44 r/m’. Camast Gomblast MYTHOCTb 0K0J10 40 /M’ HaGIIIOIACTCS BECHOH Ha
y4acTKe OT MeCTa BBIKJIMHHUBAHUS MOATMOpa 10 KEJIE3HOAOPOKHBIX MOCTOB. B uepre
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ropoga MyTHOCTb BOJbl YMCHBIIACTCS IIOYUTH B 3 pa3a, Tak KaK 3HA4YUTCJIbHAA 49aCTb
HAHOCOB OCAXKIACTCA B BEPXOBHC BOAOXPAHUIINIIA.

[IponykTel QuTONIAHKTOHA | BBICHIEH BOMHON pacTuTenbHOCTH. Kpome
MaTepPHaiOB  TEXHOTEHHOTO TIPOUCXOXKACHHS, TIOCTyMaloluux C OeperoB u
BOOCOOpPHOH TUIOIMIA M, B OOpa30BaHUM JOHHBIX OTJIOKEHHUI ONPEAEICHHYIO POJIb
UIpalOT pa3juyHble OpraHMYecKue ocTaTku. HemocpencTBeHHBIX HaOMOAEHUM 3a
TaKUMH OCaJIKaMU Ha BOJOXPAHWUJIUIIE HE MPOU3BOIWIOCH U MOITOMY WX BEIUUMHY
OTIPEIENIMM KOCBEHHBIM ITyTEM I10 JINTEPATYPHBIM UCTOYHUKOM.

CumuTaercsi, 4TO AOJS y4acTHs OPraHMYECKUX BEHIECTB B (HOPMHUPOBAHUN
JOHHBIX OTHOXeHMM He mpesbimaet 2%. Ilpuuem okxono 80% 3amacoB OpraHuUKU
BHOCHUTCSI IpUTOKaMu U ToJibko 20% o00pa3yroTcsi HEmocpeACTBEHHO B Bojgoeme. s
BOJOXPAHUJIUI] JIECHOM 30HBI B MEPHUOJ HUX HANOJIHEHHS M B TIEPBBIC TOJbI
CYIIECTBOBAHUSI OpPraHWYeCKass dYacTh OTJIOKCHHM, Kak TIPaBWiIo, OOIbIIe
MUHEpaJdpbHOM. B mnocieayromme roapl 3TO COOTHOIICHHE HW3MEHSAETCS B IOJIb3Y
MuHepalibHOM 4Yactu. [lpoaykTel paspyuienus: 6epero. HarypHble HaOmomeHus B
HABUTAIIMOHHBIA TepuoJl, HadaTble c¢l1972 r., mokasamd, 4Tro 0o0Jiee HWHTCHCHBHO
nporecc GopmupoBaHus OeperoB MPOTEKAET B HUKHEH YAacTH BOJIOXpAHWIMING, HA
y4acTKe OT IIOTUHBI ruApoysna 1o mocta BOI'POC. C Hos0ps 1972 r. no maii 1976 1.
OeperoBast JIuHUA B paiioHe c. [1IunoBo exerogHo oTcTymnanga oT ypesa Bojasl Ha 0,7-
0,8 M. CMmerienne OeperoBoil IMHUK OOBICHACTCA HAJIUYHUEM 3/1€Ch OOJNBIINX TITyOUH
U 3HAYNTENHHOW [UTMHOM pasroHa BETpa, YTO OOYCIOBIMBAET (HOpPMHpPOBAHUE
KPYIHBIX, A0 1,3 M BBICOT BOJIH. B pe3ysbrare BOIHOBOTO BO3ACHCTBUS Oepera 37ech,
KaK M B JIPYTHX YacTAX BOJOXPAHHIIMINA, TIOJBEPraroTcs abpa3uoHHON mepepadoTKe.
Pacuer cpoka 3amsieHuss M 3aHeceHUs BojoxpaHuwiumia. ONEHUM C TIOMOILIBIO
dopmynsl  (2) Bpems  3amneHus  BojgoxpaHwmma. [lo  manmaeiM  OAO

«CTpOMHHBECTHUIIHS COBPEMEHHBIN 00beM BooxpaHuauiia W=199 miH. M.

Cpennuii TOI0BOI 00BEM PEUYHBIX HAHOCOB, MOCTYNHBIIUX B BOJOXPAHHIIHUILEC
BMECTE CO CTOKOM p. Boponex Vn=156 Ttsic. M. OGbeM OTIOXKCHHH 3a cder
OTMHMpAHUsl PACTEHHH PEKOMEHAYETCs NPUHMMATh PaBHBIM 2% OT MOCTYNMBIIHAX
HAHOCOB, T.¢. Vpa=156-0,02=3,12 TsIC. M.

HenocpenctBeHHbix HaOMOJIEHUN 332 NOCTYNMBIIMMH B BOJAOXPAHUIIUIIE
HaHOCaMH B pe3yiabTare paspymeHus OeperoB Her. IlosToMy ompenenum ux
KOCBEHHBIM IIyTEM I10 JINTEPATYPHBIM JAaHHBIM [2, 9]. YuursiBas, uto B BopoHexkckom
BOJIOXPAHWJIUIIIE YPOBEHb BOJIbI MPAKTHUYECKH TMOCTOSHEH B TEUEHHE BCETO roja (3a
UCKJIFOUEHUEM OTJIENIBHBIX JKCTPEMAIILHBIX CIIy4aeB) B KQUEeCTBE aHAJIOra JUIsl pacdera
o0bemMa NMPOAYKTOB 0oOpylIeHHs OeperoB Vp Bo3bMEM YTINIMUCKOE BOAOXPAaHWIIUIIE,
r7ie NOCTYIUBIINE OT OOpPYyILIEHUS U pa3MbiBa O€peroB HAHOCH! B 1,5 pa3a mpeBblLIAIOT

CTOK PEYHBIX HAHOCOB, T.e. Vp=V11-1,5=234 ThIC. M.

HaGnmronenmit 3a HaHOCAMH, IIOCTYMAKOIIMMH C IDIOMAAM  OOKOBOM
MPUTOYHOCTA  BOJOXPAHWIMWIE, BKIKOYas TeppuTtoputo Tr. Boponexa, He
MPOU3BOAUIOCKE. PacueTHOE KOJIMYECTBO HAHOCOB ¢ 3ToM muomaau (F=520 KM2) Vo
coctaBmwio 46 Teic. M /ron. CTOK HAHOCOB W3 BOIOXPAHWIHINA TAK)KE HE H3ydalcs.
OnHako, yuuThIBas paclpelesieHNe B3BEIICHHBIX YACTHUI[ PA3IMYHOIO JHaMeTpa IIo
JUTMHE BOJIOXPAaHWINIIA, MOXKHO CUYUTATh €ro 3HaueHHe Om3kuM K «O»,T.e. Vc=0. Tax
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xe Omm3ku K «0» W3BATHE B3BECEH W3 BOJOXpaHWIMINA IMPU 3a00pe BOIBI Ha
XO3MCTBEHHBIC HYXKJIBI ¥ U3BMCHEHHE WX B BOJOXPAHUIIUIIE 32 PACUCTHBIN NIEPHOI, T.€.
3a ToJI.

Kpome sToro, 3a mepuoj; CymecTBOBaHUS BOJOXPAHWIHINA B €r0 aKBATOPHUH
NPOBOJIWJINCH  T'HIPOMEXAHU3UPOBAHHbIE pabOTBl 1O  3aMBIBY  MEJIKOBOIMIA,
YKpeIUIeHHI0 OeperoB, HaMbIBY IUBDKEH U T.JA. OO0bEM BBIHYTOI'O M IMEPEMEIICHHOIO
rpyHTa 3a 3TO BpeMs cocTaBui 19,4 mMiH. M° HITH B cpeaHeM 3a roa 554 Teic. M.

TakuM 00pa3oMm, ¢ Y4YETOM CIOXHUBIIUXCS TEXHOTCHHOW W aHTPOIOTCHHOMN
Harpy3oK, a TakKXe COBPEMEHHBIX IPUPOJHO-KIMMATHYECKUX YCIOBHM, MOMXKHO
chaenarb TBEPIAbId BBIBOX O TOM, YTO MOJHOE 3awieHue BopoHexckoro
BOJOXpaHUJIMIIA IPOU30MIET HE paHblle, yeM dyepes 450 ner.

[lo mHoMy monomien k npodbneme 3amsnenus Bopoxpanwiuiua I'.C. [lamnes.
OCHOBBIBasICh MCKJIIOYUTEIBHO Ha MOCTYIUIGHMM B BOJOXPaHWIMLIE HAHOCOB,
NPUHOCUMBIX p. BOpOHEk M He y4UThIBasi BHYTPHBOIOEMHBIE TIPOLIECCHI (00pyIIEHUE
Oeperos, nepeMenieHre B Yally BOJOXPaHWINILA OOPYIIEHHOIO MaTepuaa; OCeJaHue
Ha JIHE MPOJyKTOB OTMUPAHHMSI BHICIICH BOJHON PACTUTELHOCTH U T.J.) OH MPUIIEI K
BBIBOJly, YTO IOJIHOE 3aWJIEHWE BOJOXPAaHWIMILA (MMEHHO 3aWJI€HUE, a HE 3auJICHUE
TItoc 3aHecenue) npousoiiaet yepes 1000 ner. 3aunenue Bogoxpanunumia Ha 8-10%
oT ero nosHoro oowvema no pacueram I'.C. IlamHeBa mMpoU30HIET COOTBETCTBEHHO
yepe3 50-100 ner. HauGonbllyio NpakTUUECKYHO LIEHHOCTh MPEACTABISET MPOTHO3
3aWJICHUS M 3aHECEHUsI BOAOXPAHWINIIA TS €T0 BepxHel dacT (V ruapoIornaecKui
paiioH), TJe COCPeI0TOYEHBI OCHOBHBIE BO/103a00phI, 0OECIICUNBAIOIIME HACEICHUE T.
Boponexa nutbeBoid BoJoW. MHBIMHM CJIOBaMH, JI0 MOJIHOTO 3aWJICHUS M 3aHECECHUS
3TOH 30HBI, C YUETOM YK€ IPOCYILIECTBOBABILIUX JIET OCTanoch 45-50 yier. YuuThiBas,
4TO OCHOBHBIE BO103a00pbl (FOxHOo-UeproBumkuii, BIIC-11, BIIC-8) cocpenoroueHbl
B BEpPXHEH YacTH B3TOM 30HBI, TO MOYKHO YTBEpXAAaTh, YTO YXKE€ B OiMKanimiue
JNECATUIIETUST AaKBaTOpWs BOJAOXPAHMUIMINA B palOHE OCHOBHBIX B0J03a00pOB
nepecTaHer cymecTBoBaTh. [loaTomMy asist O0pbOBI C MPOrPECCUPYIONINM 3auICHUEM
BEpPXHEH  YacTH  BOJOXpAaHWIMIIA  HEOOXOOUMO  BBIMOJIHUTD  KOMILIEKC
MPOTUBOAPO3UOHHBIX MEPOIPHUATHI HA MpPHIEralomeil BOJOCOOPHOW IUIOHIaAM C
OJTHOBPEMEHHBIM MPOBEICHNEM THAPOMEXaHN3UPOBAHHBIX PabOT MO 3amuTe OEperos,
OUKCTKE JI0’KA BOJOXPAHWIMILA OT JOHHBIX OTJIOKEHHU W JIMKBUIALMU MEIKOBOIUM.
[IpakTHueckass IEHHOCTh YKa3aHHBIX pabOT B TOM HHCIE€ W Ha TPOJJICHHE CPOKa
CIyObl  BOJOXpAaHMJMINA OYEBUAHA. Tak, HampuMmep, OO CTPOUTEIHCTBA
BOJOXpaHUIMIIA, KOTAa pycio p. Boponex npumxumanocs K JIbicol rope, mpoucxoaui
MHTEHCUBHBIN pa3MbIB €€ OCHOBAHMsI, COMTPOBOXKAABIIMICS 3HAUUTENbHBIMU O0BajIaMu
u oceirsiMu. [lociie HaMbIBa 3aIIUTHOTO MECYAHOTO OTKOCA MUPUHOM 10 SO0 M 0OBasIbI
U OCBIIIU MPEKPATHINCh U Teneph JIpicas ropa MOJHOCTHIO MOKPHITA U 3alUIIEHA OT
pa3pyLIeHus IPeBECHO-KYCTapHUKOBON PacTUTENBHOCTHIO. [ MIpOMeXaHN3HPOBAHHBIX
paboThl MO 3aMbIBY MEJIKOBOAHOW B 3TOM 4acTU BOJOXPAaHMIIMILA BKIIOYEHBI B COCTaB
nepBooyYepeIHbIX MeporpusaTuii «IIporpaMMbl SKOIOrOIrHTHEHUYECKON 0e301acHoCTH
Bopomnexckoro Bogoxpanwiumiia u p. Boponex na nepuon 2005-2015 rr.».

HeobxonumocTs TpOBENIEHUS THAPOMEXAHU3MPOBAHHBIX pPabOT C  IEJbIO
NPOJUICHUS CPOKa CIIYKObI BOJOXPaHUIININA ObliIa 3aJ05KEHa €11 B MEePBOHAYATILHOM
IPOEKTE TIOATOTOBKM JIOKAa. B mpoekre Ha BceM BEpXHEM ydacTKe (BbIIIE
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KEJIC3HOIOPOKHBIX ~ MOCTOB)  TPEIyCMAaTPUBAJIOCh CHSATHE U IEPEeMEIICHUE
MTOBEPXHOCTHOTO CJIOS C YKJIQJKOW pa3padaThlBaéMOro TPyHTa, TYT K€ B OTBAJHI,
KOTOpBIE 0 MPOEKTY 00pa3oBaM ObI IIETIh OCTPOBOB M TEM CaMBIM YBEIUYHIN OBI
MUHUMAJIBHYIO TIyOuHYy 10 4 M. B uTOTe BBHIMOIHEHUS YKa3aHHBIX PAa0OT ILIOMIAIh
MEJIKOBOJUNA COKpaTuTthcsi ¢ 19,7 KM> 110 16,7 KM® (t.e. Ha 15%) wu, rmaBHOE,
abpa3noHHbIe Oepera NpakTUYECKU UCUE3HYT.

HawmpiThIe TeppuTOpUn CTaHYT CBOCOOPA3HBIM IIIMTOM Ha TyTH MTPOHUKHOBEHUS
B BOJOXPAHWJIUIIE HAHOCOB, OYAYyT CIY>XUTh «OydepHOW» 3eJIeHOW 30HON MEXIy
TOpPOJIOM M BOJOXPAHWIUIIEM, 00pa30BaB 3JIEMEHT MPUPOTHOTO JaHAmadTa B BHUIE
OTKPBITHIX O3E€JICHEHHBIX OCTPOBOB M BOJHBIX MPOCTPAHCTB, YTO B KOHEYHOM HTOTE
MIPOJITTUT CPOK CITY>KOBI BOJIOXPAHIIIHIIA.

Eopbﬁa C 3alJICHUEM BOJII‘OFpa[lCKOFO Bonoxpann.}mmas

Bcecoro3Hplil  Hay4yHO-MCCIEA0BATENbCKMM MHCTUTYT —arpoJieCOMEIHOPALU
coBMecTHO ¢ /IyOOBCKMM MeXaHH3HUPOBAaHHBIM JIecX030M ¢ 1959 r. mpoBoauT paboThI
no  pa3pabOTKE  CHUCTEMBI  JIECOMEIMOPATUBHBIX,  (UTOMEITUOPATUBHBIX U
TUAPOTEXHUYECKUX MEPONPUATHM 10 3amuTe OT 3aWieHus Boarorpaackoro
BOJIOXpaHWIHUINA. Y4YacTOK, Ha KOTOPOM IPOBOASTCS pPaOOThI, pPACIOJIOKEH Ha
npuUOpPEXKHBIX CKIOHaX Oanku «BoxasHas», KOTOpas HEMOCPEICTBEHHO BIAJAET B
Bojoxpanunuiie. Haunnaercst ata cucrema Bcero B 2,5-2,8 kM oT Bounro-J/loHckoro
Bojopazaena. Kak JieBblii, Tak U MpaBblil CKIIOHBI UMEIOT OOJIBIIYIO KpYyTH3HY (10 6°),
B CHJIBHOM CTCINEHU IIOJBEPKEHBI BOJHOM OHPO3MM M U3PE3aHbl PA3IMYHBIMU
COBPEMEHHBIMU pa3MbIBaMU (IJOHHBIE, OEperoBble, OTBEPIIKOBbIC, KOHIIEBBIE,
cKJIOHOBbIE). [I04BBI KalITaHOBBIE, Pa3HOM CTETIEHU CMBITOCTH.

B pesynbpraTe 3amonHeHus BogoxpaHwiMia BecHoW 1960 T. ycTheBas 4acTh
Oanku «BoasHas» 3amonHunack BOAOW U 00pa3oBalcs JUMaH JJIMHON okojio 1 KM u
mupuHoi 80—100 M.

banounas cucrema «BoxsHas» oTaM4YaeTcs KPyThIMU CKIOHAMM, JIMILIEHHBIMU
HE TOJIbKO JIECHOW, HO M TPaBSIHUCTOM PACTUTEIBLHOCTH, CHIJIBHO pa3pylIEHHbIMHU
spo3ueil. M3 51Ol OajkM MOXHO O0XHMJaTh OOJBIIOTO BBIHOCA TBEPJAOTO CTOKA B
BOJIOXPaHUJIHILIE.

[Tpon3BOACTBEHHBIE ONBITHI, TPOBEACHHBIE HAa OOJBIINX IJIOMIANAX, TOKA3AIIH,
YyTO HamboJee TMEepCHEeKTUBHBIM M 3KOHOMUYECKH ILeJIecO00pa3HbIM  CIOCOOOM
3aKpeIICHUs CKJIOHOB, MPHJETAIOMNX K OalkaM M oBparaM M HEMOCPEICTBEHHO K
BOJIOXpPaHWJIUINY, SIBJISIETCS OOBaJIOBaHME MX C HCHOJIb30BaHHMEM OOBaJIOBaHHOU
IUIOLIA/IU TIOA JIECOCAIBI.

> www.lesnoj-atlas.com
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LECLA NMOCETOK Ha OORLIOEANHOM YIMICTES

B »stux ycnoBusix BoAo3anepiKUBaOIIME Baibl BbicoToM 120 cM  mpu
pa3MEIIeHU MX MO0 TOPU3OHTAIsIM Ha paccTtosHuu 50-80 M oaMH OT ApPYroro
CIOCOOHBI 3aIePXKUBATh BECh CTOK, 00pa3yIoNIuiics Ha 0OBAJIOBAHHBIX yuacTkax. Tak,
BecHOU 1962 r. y BaJioB B pe3yibTaTe CTOKa 00pa3oBalUCh MPYIKH, OOMUN 00beM
KOTOPBIX COCTABHI OKONO 8,5 Thic. M. Takoii 00beM BOmbI OBLI COOpaH ¢
ob6BasioBaHHO# TwIomaau B 92 ra. B sauBape 1963 r. Bo Bpems 3UMHEN OTTENEIN ITH
BaJlbl 3a7epkaniu 14 Toic. M° BOJIBL.

3ajepkaHue BOJbl y BajJOB MOJIEWCTBOBAJIO HA BECEHHEE YBIAXKHEHUE
MOYBOTPYHTOB B mpenenax oOBanoBaHHOM momanu. Kak mokazanu HabOmroaeHUS,
Jy4lIe YCIIOBUS YBIAXHEHHUS CO3[AI0TCA HIXKE Ha CKIOHY B Mpejesiax MepBbIX
20-25 M OT BaJjoB.

Beime 1o ckioHy mepej BajJlaMM  30HA TOBBIIIEHHOTO — yBJIQKHEHUS
HEe3HauuTeNbHas1, Bcero 3—5 M. Kpome Toro, 371€ch ¥ TOYBEHHBIE YCIOBUS TIJIOXUE, TaK
KaK MPH HACHITIKE BAJIOB IMOYBA TMEPe] HUMHU cpe3aeTcs OyJibio3epoM B mpenenax 20—
25 m.

B 1960-1961 rr. ma oOBanoBaHHBIX ydacTKaX OBUIM IMOCAXKEHBI JIECOCAJIBI.
[TnomoBbIe U IpeBeCHBIE MOPOIBI PA3MEIIATUChH C YYETOM OCOOCHHOCTEH yBITaKHEHUS.
Tak, Ha oOBajoBaHHOM TUIOMIAAM B 92 Ta, Ha yyacTKaX HUKE BaJIOB OKa3ajoch 10 ra
3eMJIU, IPUTOTHOM TI0 YBIAXKHEHUIO 11OJ] CaJlbl, TJe MOCIeIHUE U OBbLIN MOCAXKEHBI.

[Tocanka necHBIX MOPOJ MPOBOAWIACH BBIIIE BAJIOB IO CKIOHY OJHOJICTHUMU
cesHiiamu ¢ pasmenieHueM 0,7 B psiay u 3 M Mexay psgamu. JlecHble U TUIOJOBBIE
KYJIBTYPBI XOPOIIO PacTyT, O YEM CBHUJIETENBCTBYIOT JAHHbBIC
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B nacrosmee Bpems Ha 3TOM y4acTKE BO03aJ€p KUBAIOLIME Bajbl, a TAKKE
JIECHBIE M TUIOJIOBBIE KYJNBTYpPHI MPENSATCTBYIOT MEPEHOCY CHera B OaJOuHYyIO CETb,
3a/Iep>KUBAIOT TBEPABIA M JKUIKUNA CTOK, B pe3yJbTaTe YEro MpPEeKpaThuics pPOCT
OeperoBbIX OBPAaroB M MOCTYIUIEHUE MEIKO3€Ma B JIMMaH U B BOJOXPaHIIIUIIIE.

Ha xkpyThix mNpUOpPEXHBIX CKJIOHAX C TOKENBIMH JIECOPACTUTEIBHBIMU
YCIIOBUSIMHU, OCOOSHHO MIPH CMBITHIX WM MEOCHUCTHIX MIOYBAX, 3aKPETUICHUE YCIICIITHO
MIPOBOJUTCS IyTEM MOCAJKU APEBECHBIX U KYCTAPHUKOBBIX KYJIHC C OAHOBPEMEHHBIM
KOPEHHBIM YJIYUIIIEHUEM MEXKYJIHCHBIX YIaCTKOB ITyTEM MOCEBa HA HUX MHOTOJIETHUX

TpPaB.

B mopsinke npou3BoACTBEHHOrO omnbiTa B J[yOOBCKOM pailoOHEe TakuM IyTeM
3aKperieHbl  CKIOHBI Ha momaau 30 ra. Jlng 3TOro mnomepek CKJIoHa, IO
BO3MOKHOCTH I10 TOPU30HTAJISAM, IPOBOJUTCS BCHAIIKA IMOYBBI JICHTAMH IIMPUHOMN
5-7 M nna nocaaku kynuc. [ToaroroBka MoYBbl MOJ MOCAAKY KYJIHUC MPUMEHSETCS
Takasl e, 4TO W JJI JPYIMX HAcCaXJIeHWH B YCJIOBMSIX 3aCYLUIMBOIO FOrO-BOCTOKA.
JpeBecHble WiIM KyCTapHUKOBBIE KYJHCHI CO3/IaF0TCS MOCAAKON OJHOJIETHUX CESHIICB
¢ pazMerieHueM B psay 0,7 M, MeXIy psIamMu B ABYXPAIHBIX KyJIHcaxX — 3 M.

JlydymmmmMu mopojamu JUis KYyJIHC Ha KAalTAaHOBBIX IOYBAX SBJISKOTCA: BS3
METKOJUCTHBIN, aKkaiusa Oenas, CMOPOJAMHA 30JI0TUCTAsA, JOX Y3KOMUCTHBIN. Kynucer
pasMelnarTcs oJiHa oT Jpyroi Ha paccrosHuu 50 M. [Ipum Takom pasmenieHuu B
KYJIMCaX XOPOLIO 33JIEPKUBAETCSI CHET U 110 CKJIOHY OH PacHpelesisieTcs pPAaBHOMEPHO.
[Tocnennee oOecneunBaeT JONOTHUTEIBHYIO BIAT03apsIKy MOYBBI, YTO OJArONpPUSTHO
CKa3bIBAETCS HA POCTE MHOTOJICTHUX TPaB.

Bcenanika MEXKyJIMCHBIX y4aCTKOB II0J] IIOCEB TPAB MPOBOIUTCS JIEHTAMU: OJHA
JIEHTa BCIIAXMBaeTCs, a JApyras ocraeTcs HepacnaxaHHoil. Ilocme Toro kak Ha
3aCesTHHBIX TPABOM ydwacTKax oOpasyercss TpaBsiHOW MOKpOB, 00pabarbiBalOT U
BBICEBAIOT TPABBl HA OCTAJIBHON YaCTH MEXKYJIMCHBIX y4acTKOB. /st aTHX OeqHbIX 1
CYyXUX TOYB JIyYIIUMH TpPaBaMH SBIAIOTCA: JTIONIEPHA JKENTast, TOHHHK, >KATHSK
Y3KOKOJIOCBIH ¥ BOJIOCHEI] CHTHUKOBOH.

JlomoMHUTENbHOE HAKOIUIEHWE CHEra W XOpOolllee YBIAXKHEHUE IOYBBI
o0ecIieuynBaeT yCHenHoe Pa3BUTHE TPABOCTOS, YTO MPEIOXPAHSIET CKIOH OT 3PO3HUH.
Kpome TOro, Ttakue CKJIOHBI, SIBJISIOIIMECS 4YacTO OpPOCOBBIMH  3E€MIISIMH,
MIPEBPAIAlOTCS B BHICOKOIPOAYKTUBHBIC CEHOKOCHBIC Yro/ibs M mactouma. Tak, mpu
IIOCEBE MHOTOJICTHUX TPaB HA CKJIOHAX MOKHO TOJYYHMTh B cpeaHem mo 15-20 1g
BBICOKOKAUe€CTBEHHOr0 0000B0O-31aKOBOT'O CEHA.

Jns  nydumiero  3aiep)kKaHus  CTEKaloIMA CO  CKJIOHa BOJBI  KYJIUCBI
1eJ1ecO00pa3Ho OOBaJIOBBIBATH, Hape3as IO HI)KHEMY HX Kpar Bajl OJHUM-ABYMs
IIPOXOJaMU IUTAHTAKHOTO IUIyTa.

Bce oBparm, kak pacrloJiO)KeHHbIE HUXKE OOBAJIOBAHHOH IUIOLIAAM, TaK U Ha
3QIYKEHHBIX y4aCTKaX C KYJIHMCaMH, C IEJIbI0 WX OKOHYATEIBHOTO 3aKPEIUICHUS U
XO3MCTBEHHOTO UCTOIB30BAHUS JOKHBI OBITH 00JICCEHBI.

JlyOoBckuii Jiecx03 B TECUECHHE psJia JIET MPU 00JIECEHUH OBpPAroB Ha CKIIOHAX
Bosrorpaackoro BoAOXpaHWIMINA MPUMEHSET MOCEB CEMSH APEBECHBIX MOPOA, YTO
npeyioxkeHo Kiierckum onbiTHO-0OBpakHbIM IyHkToM BHUAJIMU.
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BriceBaloTcsi ceMeHa KileHa sICEHOJIUCTHOT0, akaluu Oesoi, TepHa U abpHuKoca.
3a 1961-1965 rr. necxo3 TakuM CrocoOOM IMpoBeN 00JIECEHHE OBparoB Ha 0OIIeM
MPOTSKEHUHU 6 KM.

Onbeir  J[yOOBCKOrOo  MEXaHM3WPOBAHHOTO  JIECX03a  MOJTBEPXKIAeT
3¢ (HEeKTUBHOCTD 3aKpeIvIeHus MPUOPEKHBIX CKJIOHOB Bonrorpanckoro
BOJIOXPAHIJIUINA TIyTeM OOBAJIOBAHUS, 3ay>KEHUS, CO3aHUS JIECOCAIOB U 3alIUTHBIX
JIECHBIX HACAXKICHUM.

Co3gaBaeMble Ha TAKMX MECTOIIOJIOKSHHUSIX BUIITHEBBIC CaJlbl, TNIOJOHOCSIINE C
4-5eTHEer0 BO3pacTa, MOTYT €KEro/IHO JaBath 1o 3,5—4 r minonaos ¢ 1 ra.

OnbIT 60pb6bLI ¢ 3auneHnem BogoxpaHunuuy B Kbiproisctane®

He menee BaxHOI npoOiaeMoil, 4eM «CTapeHHe» IIOTUH THIPOTEXHUYECKUX
COOpYKEHHUH, SABJISIETCA COKpallleHHne 00bEMOB BOIOXPAHWIIUILL B Pe3yJIbTaTe 3aUJICHHUS.

ITo nmamnbiM Texnuyeckoro ordéta BcemupHoro OaHka cpemHsst TOTeps
o0béMa Bomoxpanwmmil gocturaer 50 kM B rox wm 1% obOmero o6néma. B
BoJioXpaHuiuiia OacceitHa Celpaapbu exerogHo nocrynaer ot 390 Teic. TOHH 10
32 MJIH. TOHH HAHOCOB, BKJIIOYasl MEJIKO3EM, M3 HHUX TOJIBKO Ha JOJI0 HAHOCOB
JeAHUKOBOro mnpoucxoxaeHus npuxonurcs 30-50%. Hampumep, B Tokrorynbckoe
BOJOXPAHUJIUIIE €XKETOJHO NOCTyNaeT 6,8 MIIH. TOHH JIEIHUKOBON MYKHU.

B Keipresckoit PecnyOnuke B moOCieqHHE TOAbI YBEIUYHIOCH YHCIIO
BOJOXPAaHUIIUIL U 0acCEHOB CE30HHOIO, E€KAHOTO PEryJIMpOBaHuUs, 3aWJICHHBIX Ha
50-70% wunu 1o BBICOT TpeOHs (HampuMmep, O0acceiiH CE30HHOTO PEryJIMpOBaHMs Ha
p. Maitnyy-Cyy Hmxke noc. Kok-Tamr). Ilpuaumas Bo BHUMaHuE Ba)KHOE 3HAUEHUE
npoOseMbl 3aUICHHs] Ha YCTOMYMBOCTH IUIOTMH HEOOXOAMMO BBIMOJHUTH KOMILIEKC
paboT Mo MPOTHO3UPYEMBIM IPOIECCaM 3aWJICHHS, aHAIIN3 MPeIIaraéMbIX KOHTPMED,
WIM HampaBiCHHBIX HAa CMSITYEHUE BO3JCHCTBUS 3aWjieHuss Ha O€30MacCHOCTh U
COKpaIlleHHE CpoKa CIy»Obl BOJOXpaHWIMLI. B dYacTHOCTH, NpH M3BECTHOM CpPOKE
CITy>O0bl BOJOXpaHWINIIA HEOOXOAUMO JaTh yCJIOBUS OKOHYAHUS CIY>KOBI TUIOTHHBI,
HanpuMmep: OyJeT I OHa YCTOWYMBA MPU yCIOBUH 3aWJICHUS A0 TPEOHs; MpU KaKoM
YPOBHE 3aWJICHUS CTAaHET HEOOXOIUMBIM BBIBECTH IUIOTUHY U3 3KCIUTyaTalllH, U 4TO
3aTeM JIeJIaTh C MPOIYCKOM MAaBOJKOB M HAHOCOB.

B rupporexHuuYecKo MpakTHKE H3BECTHBI PA3IUYHBIE METOABI OOPHOBI C
3aWJICHUEM,  BKJIIOYas  PEryJMpOBaHME  BOAOPA3JAEIIOB, IMPOMBIB  HAHOCOB,
3emJiedepnareabHble padOThlI.

¢ www.bibliofond.ru
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3ansienne BOAOXpaHWINNI Ha peke Hapbin’

Pexka HapbiH npopesaer rpsjly IOPCKUX MEJIOBBIX M TPETUYHBIX IIECUAHUKOB,
[JIMH U KOHIJIOMEPATOB. bBojblnne YKIOHBI M CKOPOCTH TEUEHHUs OO0YCIOBIMBAIOT
MIEPEHOC PEKOM OrPOMHOr0 KOJWYECTBA B3BEIICHHBIX HAHOCOB, KPYIHBIX JOHHBIX
HAaHOCOB M J1a)ke€ BalyHOB. OCHOBHOM CTOK KaK B3BEIIEHHBIX, TaK U JOHHBIX HAHOCOB
OPOXOJUT B MaBOJOK. [l0 MUHEpaNOrHMYecKoMy COCTaBy B3BELIEHHBIE HaHOCHI
IPE/ICTAaBIEHbl KBaplEM, TPAaHUTOM, IIOJIEBBIM IINATOM, KPEMHHEM, OUOTHUTOM,
PYAHBIMA MUHEPAJIAMU U JIP.

OcBoenne BOAHBIX pecypcoB HapbeiHa Haudanoch B KoHIE 50-X romoB, Koraa
Oblma co3laHa CTpouTeNnbHass opraHuzanus «Hapemruaposneproctpoit»  ang
COOPYKEHHUSI YUKYypPraHCKOro THUApOy3/da, a B JaJbHEUINEM HW MOCICAYIOIIUX
ruapoys3ioB B 6acceiine Hapeina. Hemocpeacteenno Ha Hapeiae moctpoeno msate ['OC,
B Ta0J. 1 JaHbl XapaKTEPUCTUKH TUAPOY3JIOB C BOAOXPAHUITUIIIAMH.

[Tepeenniem B Haprinckom kackane I'DC sBasieTcs YUKypraHCKuil THAPOY3ed,
BBEJICHHBIN B AKCIuTyatanuio B 1961 r., a Hanbosee KPyMHBIM KaK MO MOIIHOCTH, TaK
U 10 00beMy BOJOXpaHWIUIIA SIBIsETCS TOKTOTYIbCKUN THUAPOY3EN, BBEACHHBIA B
skcrutyarauuo B 1975 1. XpoHosnormyeckuii XoJ BBOJA B IKCIUIyaTallUiO
BOJIOXPAHWJIMIL COOTBETCTBYET M XOJy HUX 3aWieHus. PaccMoTpeHne mnpoueccoB
3aUJICHHS] HAYHEM C Y YKYPraHCKOTO BOJIOXPAHUJIUILIA.

Ta6auma 1
XapakTtepucTuku ruipoy3noB Huxxknenapbinckoro kackaaa I'C
Ton Bonoxpanunuiiie
BBOJIA Vcran.
HazBanue Pacuer.
TH/PODIIEKTPO- TP pamop | MO™© | Tlnomans | TMommbit | Tlonesubrit | Ipotsuken
CTAHIIH BOTO H. M HOCTL | 3epkaia, 00BeM, 00BeM, HOCTb
arpera- ’ MBT KM® MITH. M’ M’ KM
Ta
Tokrorynbckas 1975 140 1200 2843 19500 14000 80
Kypricaiickas 1981 91,5 800 12,0 370 35 40
TamkyMmsIpckas 1985 53 450 7,8 140 16 20
ITamanapicarickas 1990 26 240 2.4 40 5,7 12
VYukypranckas 1961 29 180 4,0 53,4 20,9 17

Coopyxenne TioTHHB Yukypranckoi ['DC B y3koM kaHhOHE 00pa3zoBajo
BOJIOXPAHMIIHIIE JUTMHON OKOMo 17 KM ¥ ¢ IUIOMAZBIo 3epkana 4 KM>, 06BEeMOM

" B.A. Bunenko. 3anienne Bogoxpanmmn Ha peke Hapoia / www.planet.elcat.kg/?cont=article&article=6

24




3 o 3
52,5 MITH. M”, C MOJIE3HOM €MKOCThIO 20,9 MIIH. M~ MpeIHa3HAYEHHOE JIJII CYTOYHOIO
PETyJIMPOBaHHUS CTOKA M CO3/IaHMS 3armaca BOJIbI ISl OPOIIICHHUS.

B nenax coxpaHeHHs MOJE3HOW €MKOCTH BOJOXPaHWIMINA U OOeCTIeYeHHS
TpaH3UTa HAHOCOB B HMKHMUI Obe() B MEpHO KOHIIEHTPALMU TBEPAOTO CTOKa (ampenb
- aBrycT) B CaoruapomnpoexTe, Mpyu y4acTUH MEPCOHANa CTAaHLUH, ObUIH pa3paboTaHbI
MEPOIPUATUS [0 PalUMOHAIBHOMY PEXHMY OSKCIUyaTallud BOJOXPaHWIUIIA.
Meponpusatus mpeaycMaTpuBalIid CHIDKEHHE YPOBHS BOJbI B BepXHeM Obede Ha 5 M
OTHOCHUTEIBHO HOpMaibHO mnoaneprtoro ypoBHsa (HIIY) m mpoBeneHue mnpombIBOK
cocpenoTodeHHbIMI pacxogamu 1000-1500 m’/c. TIpeamonaranock, 4Tto MpH TAaKOM
peXUME «MEPTBBIN» 00bEM BOJOXPAHMIIMINA OKAXXETCS 3aHECEHHBIM 3a 5-6 JeT, a
00bEM MOJIC3HOM MPU3MBI OCTAHETCSI HE TPOHYTHIM [3].

3a mepuon c¢ 1962 mo 1973 rr., mo mnepekpeithss p. HapelH B cTBOpe
Tokrorynsckoit ['9C, B Yukypranckoe BOJOXPAaHWIMILE TOCTYyTMajd OBITOBOM CTOK
HAHOCOB DPEKH, a MPOBEJIEHUIO CHEUUAIbHBIX MEPONPUATUN MO PALUOHATBHOMY
peXKUMY OKCIUTyaTallud BOAOXPAHUJIUIIA MPENSTCTBOBAN 3a00p BOJbI B KaHaJbl
(bonbmioit ®epranckuii, Yu-Kyprauckmii, Ceepo-DepraHckuii U uUMeHU AXYH-
babaeBa), pacmnosnokeHHble HWXe Yukypranckoit [I'DC, BciaeacTBHE YEro OHO
CYILIECTBEHHO 3aWJICHO.

HaGnmroneHuss 3a HW3MEHEHUSMH €MKOCTH BOJOXPAaHMUJIUINA BEJIUCh U B
nocnenywomue roasl [8]. B cocraB pabot Bxomwiu mpomepsl pycia p.HapbiH Ha
y4acTKe BOJIOXPAaHWIHIIA U TIOJICYET 00bEMOB BOJOXPAHIIIUIIIA.

[lo panHbIM mpoMepoB TiyOMH [8] TIOCTPOEHBI KpHUBBIE O0O0BEMOB
VYyKypranckoro BOAOXpaHUIIUIIA, TPUBEICHHBIC Ha pUC. 1.
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I[Io rogam wu3MeHEHHE EMKOCTH YUKYpraHCKOro BOJOXPAaHWIHIIA HMEET
CIEeAYIOIY0 JuHAMUKY: B 1957 r. — 54 MIHM, B 1963 . — 42 muaM B 1968 T. —
24 MM’ , ¢ 1978 r. u no Hacrosiee Bpemsa — 15,5 MM, Takum o0pa3om, ToJTHas
eMKOCTb YUKYPraHCKOTO BOJOXPAHWIMINA paBHa 15,5 MiH. M°, 4To mouTH B 3,5 pasa

MEHBIIIE €ro MPOCKTHOM €MKOCTH, a noJiezHast — 11,0 MJIH.M".

ConocraBiieHre MPOAOIBHBIX MPOQUICH, BBIIOJIHEHHBIX TI0 ChEMKaM
1957-1989 rr. noka3eiBaeT, YTO HauOOJIbIIAs TOJIIA OTI0XKEHHS HAHOCOB JI0 25 M 110
rIyOMHe oTMedaroTcs Ha paccrosHun 1880-2735 M ot crBopa mwioTuHbl. Ilo
pe3ysbTaTaM aHalli3a TPaHyJIOMETPUUYECKOTrO cocTaBa [8], TOMIIa 3TUX OTJIOKEHHUH Ha
3TOM y4YacTke cOpMUPOBAHA HAHOCAMH C TIPOILEHTHBIM COAECPNKAHMEM IBUIEBBIX
bpakuuii nuamerpom meHee 0,05 mm 1o 62,5%. B BepxHeil yacTu BOJAOXpaHHIUIIA
TOJIIIIMHA HAHOCOB YMEHBIIAETCS M Cc()HOpPMHUpPOBaHA MPEUMYIIECTBEHHO HAHOCAMH
d=0,004...0,04 MM, nepemexarommuMHCcs QpakiusIMu co cpeaauM nuamerpom 0,1 mm
¢ BKJIFOUeHHEeM kamuei d=0,3m.

Bopoxpanunuiiie Ha TaHHBI MOMEHT TIOYTH TTOJTHOCTBIO 3aMOJIHEHO HAaHOCAMU
U 3TO OOCTOSITEJILCTBO OKAa3bIBAET OTPUIIATEIIBHOE BIIMSIHUE HA PEXUM PabOThI
BOJOXPAaHWIUIIA ¥ OE30MacHOCTh IUIOTHMHBI B OTHOIICHWH ITABOJKOBBIX SIBJICHHH, B
YaCTHOCTH, T10 pe3ysibTataM oOcienoBanus, BeimosHeHHoro Hamu B 2000 r. [4], Obu10
BBISIBJICHO, YTO M3 8 IOHHBIX BOJOCOPOCOB IUIOTHHEI 3 OTOJIOBKA BOJIOCOPOCA 3aMJICHEI.
3amada ouucTtku BojgoxpaHwinuma Yu-Kypranckon I'DC na p. HapeiH sBisgercs
aKTYyaJIbHOM JUIS1 €r0 SKCIUTyaTaluu.

OO0beM BbIHOCA TBEPOM (Pa3bl MaIbIX BOJOTOKOB HAa YYacTKE YUKYpPraHCKOTO
BOJIOXPAaHUJIUIIA HE3HAUUTEIHHBIN U CYIIECTBEHHO HE MOXET BJIMATH Ha €r0 3aUJICHUE
[8]. Kpome Toro, kak crnemyer u3 [3], mpu OpaBUIBHON SKCIUTyaTalldd BO3MOXHA
caMOOYHCTKa BopoxpaHwiuiia. [loaToMy, Ha Haml B3TJSJ, €IAHOXKIBI TPOBEIACHHAS
OUYHCTKAa OOECHEeYUT HOPMAIBHYIO OKCIUTyaTallMi0 BOJOXPAHWIWINA Ha MHOTHE
JIECSTKHU JIET.

3awienue Bhilenexanux Bojgoxpanunuil [llamaneicaiickoit, Tamkymbipckoii
u Kypncaiickoit I'9C mamMu He paccmaTpuBaercs, T.K. CTOK HaHOCOB p. HapbwiH Kk
Hayally HMX CTPOMUTENLCTBA YK€ TOJHOCTBIO 3aJCPKUBACTCA TOKTOTYJIbCKUM
BOJOXPAHUIIMIIEM.

Paccmotrpum 3amnenue TOKTOryJbCKOrOo BOJOXPAHWJIUIIA PACIOI0KEHHOTO
nepBsIM B HmxHeHapbsiHcKOM Kackaze ['DC ¢ momasiM o0bemoM 19,5 mur. M. AHaiu3
pacxomoB M CTOKA B3BEIICHHBIX HAHOCOB B TOKTOTyJIbCKOE BOJOXPAHWIHIIE
MIPOM3BOIUIICS Ha OCHOBAHMHM HAOMIOJCHHM, MPOBOAUMBIX ¢ 1964 T. Ha THAPOIIOCTY
Vu-Tepek, pacnoyio)KEHHOM BBIIIE BOJAOXPAHWIMILA.

CornacHo nanubiM ['mapomertnentpa Keipreizcrana [5] Obul cocTaBieH psin
3HAYEHHUU CPEIHUX MECSUYHBIX PACXOI0B HAHOCOB Ha peke HapblH, B paliloHe CTaHLUU
Yu-Tepek. K coxanenuro, HEKOTOpbIe JaHHBIE OTCYTCTBOBAJIHU (TIOMEUEHBI CKOOKaMM),
4TO OOBICHSIETCS HEAOCTATKOM MarepuanbHON 0asbl ['mupomerinentpa Keipreizcrana
¥ HEOJIAroMpUATHBIMYU TTOTOAHBIMU YCIOBUSIMH (HAJIMYHE JIEJITHOTO MOKPOBA U JIp.) BO
BpeMsI TIPOBEACHUS 3aMEPOB, HE TO3BOJISIONIMMH TPOBEACHUE TaHHOTO BUAA PadoT.
Henocraromue nanabie ObLUTH MOTYyUY€Hbl HAMH UHTEPIOJSALUEH UMEIONIUXCS TaHHBIX.
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B pesynprare nmomyuwmncs psp pasmepom 27 gser, ¢ 1964 mo 1992 r., 3a
uckimoueHueM 1976 u 1988 1., koTOpBI mpencTaBieH B Tabiu. 2. Beraucienue
CPEHEro/I0BOro pacxoja B3BELICHHBIX HAHOCOB R) u kKoad¢unuenta sapuaruu Cvr
NPOU3BEJCHBI 10 M3BECTHBIM (popmynam [2, 6]. Ilpy HanmM4YuKM JaHHBIX MHOTOJIETHUX
U3MEPEHUN CTOKAa HAHOCOB CPEAHEMHOTOJIETHUI pacxon R, ompezesneH 1mno popmyre:

> %

R[J _ 1=
()
r7ie n — nepuos HaOmroieHui, a koapdunment Bapuanuu Cvr BBIYUCIEH O popMyIie:
n
2
S (K - D)
Cm - =]
7 -(2)
Tabauua 2
CpenHemecsiuHbIe pacxoAbl HAHOCOB Ha p. HapbiH, B paiione
cranuum Y4u-Tepek, Kr/c
Mecsbt Cp.
T'on TOI0B

I II I v v VI | VII | vIIl | IX X XI | XII e

1964 | (10) | (10) | (70) | 60) | 40 [2700 | 440 | 68 | 13 [ 14 | @ | @ | @89

1965 | (10) | (10) | 24 | 90 | 90 | 120 [ 1100 | 580 | 98 | 37 | 48 | (18) | (185)

1966 | 52 | (25) | (40) (7)50 1500 | 7000 | 1900 | 1700 | 250 | 50 | 29 | 32 | (1111)
1967 | (15) | 20 | 53 | 970 (2(30 2000 | 1200 | 460 | 85 | 30 | 95 | 17 | (613)

1968 | (7,2) 18 74 470 | 970 | 2500 | 1500 | 980 120 14 22 9,4 (557)

1969 18 27 510 | 1500 | 5200 | 5200 | 4400 | 1200 | 530 89 30 18 1600

1970 | 6,9 31 35 370 | 1300 | 1300 | 1900 | 700 | 210 23 15 7,4 490

1971 6,1 31 210 | 270 | 360 | 2500 | 880 | 470 65 28 31 16 410

1972 10 10 95 150 | 590 | 1600 | 840 | 920 71 33 50 11 360

1973 | (10) | 20) | 42 | 600 | 1400 | 3200 | 2000 | 670 | 210 | 32 | (16) | (10) | 680

1974 | (15) | @0) | 59 | 140 | 370 | 630 | 680 | 330 | 43 | 77 [ a0 | o) | 190

1975 | ® | a0 | 64 | 220 [ 220 [ 1900 | 590 | 570 | 64 | a0y | (15 | @ | 3oy

1977 | @) | o) | (75 | 150 (9)00 (9)7 01 600 | 400 | 62 | 71 | 46 | 83 | 275
1978 | 35 | 1,8 | 69 | 1100 | 1400 | 930 | 1000 [ 1000 | 35 | 9,1 | 8 20 460
1979 | 41 | 69 | 110 | 1200 | 1000 | 2700 (10;0 880 | 85 | 170 | 23 | (18) | (658)

1980 | @ | an | @5 | 180 [ 1700 | 930 | 640 | 380 | 46 | 14 | 6) | ® | (333)

1981 15 35 49 230 | 1300 | 1100 | 1100 | 270 41 19 21 6,4 350

1982 | (10) | 6) | 35 | 340 | 340 | 130 | 360 | 450 | 38 | 12 | 10 | @ | (144

1983 L1 7,9 37 160 | 880 | 1300 | 1100 | 1100 | 170 49 14 10 400

1984 | 5,8 12 110 | 520 | 320 | 720 | 480 | 1100 | 46 15 14 2,8 280

1985 | (10) | (10) | 41 | 430 | 280 | 780 | 520 | 230 | (10) | 15 | 17 | (10) [ (196)

1986 | 2,1 16 32 200 | 280 | 940 | 880 | 360 54 28 10 7 230
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Mecsnbl Cp.
Ton | nlm | v | v |vi|volvin] x| x | x1|xuo riﬁ‘:‘s
1987 | 6.7 | 82 | 120 | 240 | 1200 | 3000 | 2900 | 1100 | 110 | 100 | 34 | 21 740
1989 | (10) | (10) (1)10 (6)10 (20‘;0 1800 | 1400 | 450 | 90 | 26 | 23 | 12 | (578)
1990 | 45 | 35 | 280 | 720 | 2100 | 1400 | 1200 | 520 | 270 | 43 | 24 | 24 | 560
1991 | (15) | (15) | 200 | 320 | 440 | 2300 | 1400 | 670 | 170 | 24 | 25 | (10) | (466)
1992 | (12) | (10) | 130 | 480 | 580 | 920 | 1300 | 310 | 63 | 22 | 15 | 15 | (321)

B pesynbpTare BhIUMCICHUI BHITTOTHEHHBIX MO dopmyiam (1) u (2) momyuninu

CPEIHEMHOTOJICTHUIM pacxoll HAaHOCOB R;,=473 ke/c n kod(PPUIMEHT Bapuauu
Cvr=0,655.

Pesynprarel  BBIMOJHEHHOTO  pacueTa  pacxojJa  HAHOCOB  3a/JaHHOU
ob6ecneuenHoctu no nporpamme FLIKE (Log Pearson I11) npuBeaens: B Tab.3.

Tao6auna 3
Pacxox HaHOCOB MpPH Pa3JIMYHBIX 3HAYEHUAX 00eCTIeYeHHOCTH
O0ecrieueHHocTs P% 0,1 0,5 1,0 2,0 10,0 50,0
Pacxoza HaHOCOB R, KI/C 3548 2335 1920 1560 894 392

@pakIMOHHBIA COCTaB HAHOCOB MPHUHAT IO

[5] 1mns TUIPOMOCTOB,

OommKalmmx K

rugpoctBopy Yu-Tepek. B Tabn. 4 npuBeneHs! 3HaUYeHHS (PAKIHOHHOTO COCTaBa HAHOCOB
Hapsina Ha yyactke Huxxnenaposiackoro kackaga '9C.

Taoauua 4

Cpezumii l"paHy.]IOMeTpI/I‘leCKI/Iﬁ COCTaB B3BCHICHHbLIX HAHOCOB B P. HaprH

KpyrnHOCTS HAHOCOB B MM U COJIepKaHUE
T'oxsl Yucio B % OT OOIIEro KOJIN4YeCTBA
IToct o
HaOJr0IeHUIT mpo0o ~0.20 0,20- 0,05- <0.01
’ 0,05 0,01 ’
p. Kexupum 1938_119;636 1956- 202 2,9 21,2 17,7 58,2
1933-1935, 1937-
1942 1948, 1950-
c. AJekceeBKa 1952, 1954, 1957, 74 1,8 21,9 21,5 54,8
1958
cr. Bepxe- 1953-1957 2,8 25,0 19,1 53,2
YuyKprasackas
1929, 1931-1944,
KHUIUI. YUYKypra 1946-1962 124 2.4 15,2 27,2 55,2
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N3 Tabn.4 BuAHO, YTO CpeAHUN T'PaHYJIOMETPUYECKUM COCTAB B3BEIICHHBIX
HAaHOCOB B p. HaphIH Ha JaHHOM y4YacTKe PEKH MOYTH HE U3MEHSETCS, IOATOMY HaMH
JUTSI TaTbHEHIINX pacueTOB MPUHATO paciipeiefieHue Mo THAPOCTBOPY €. AJIeKCeeBKa.

Cymmaphast mpuOInKeHHas OIIeHKa MPOJOIHKUTEIHLHOCTH MEPHOa 3ar0THEHUS
BOJIOXPaHMJIUIIA HAHOCAMHU MOXET OBITh POM3BECHA MO ypaBHEHUIO [2]:

T:L
Wgd-98) 3)

rae 7 — cpefHsisa MPOAOKUTENBHOCTh MEPHOJIA 3aWJICHHUS] BOJAOXPAHWIMILA B
ronax; W, — MepTBBII 00bEM BOJOXPaHUIIMINA B M ; W, — cpennuii To0BOM 00BEM
HAHOCOB B M°; J — TPAH3HTHAs 9aCTh HAHOCOB MEJKHX (paKiuii, cOpachBacMbIX 13
BOJIOXpAaHUJIUINIA TPU TMABOAKAX, B JOJISAX OT oOmero obbeMa HaHOCOB, IS
PaBHUHHBIX BOAOTOKOB B cpenHem 6=0,3-0,4.

CpenHuii ronoBoi 00beM HaHOCOB W, MOKET OBITh ompe/esieH o popmye:
313008,

S I

rae Ro — cpemHUl TOJOBOM pacxoj]] HAHOCOB B KI/CEK; P_ oGbemubii Bec
HAHOCOB B T/M3, paBublid or 0,5...0,7 a7 WIMCTBIX HAHOCOB B IE€PBBIE TOJIbI
oTinoxkeHuu 710 1,0...1,5 1 necyaHbIX WM WIMCTHIX YIUIOTHEHHBIX HAHOCOB.

Onenka  pacmpelnencHHss  HAHOCOB IO AKBATOPUM  BOJOXPAaHWIMINA
OCHOBBIBAETCS HAa YYETE CKOPOCTEH TEYEHMs] B BOJOXPAHWIMLIE Vcp M CKOPOCTH
BbINIA/ICHNSI B3BELICHHBIX B IOTOKE YaCTUL[ JAHHOM KpyHmHOCTU Vg. 3aBUCHUMOCTh
MeXay Vep n Ve MOKHO BBIPA3UTh CIEAYIOIINM YPABHEHUEM:

v
— . (]_ cP
v, =ul] v_)
¥, (5)
r1e u — TUAPaBIMYECKas KPYIMHOCTh HAHOCOB; Vy—IpeaeibHas CKOPOCTb
BBINA/ICHUS YACTHII, Olpeerssemas 1o gopmye:

I
v, =374 HF m/c, (6)

rae H — cpennsis riyOMHa Ha ydacTKe IJIUMHOU L, d — cpeAHMii 1uaMeTp 4acTHIl
B M.

3Has CKOpPOCTb OCaXICHHA B3BCHICHHBLIX HAHOCOB H CPCIHIOKO CKOPOCTHb
TeYEHUs] Ha KaKOM-JIHOO Y4aCTKC BOAOXpaHWJININA, MOKHO BBIYHCINATH IIYTh L, Ha
MPOTAKCHUHN KOTOPOI'O BLIMIAAYT HAHOCKHI paCCManHBaeMOﬁ KpyImHOCTH

H
L= f'l-’cp = v_ch

s (D)

rie L—anvHa y9acTka B M, Ha KOTOPOM BBITIQJYT HAHOCHI, UMEIOIINE CKOPOCTh
najieHus B TEKy4eil BoJIe u M/CeK;

{—BpeMsl BBITIQJICHUS YaCTHUIl JAHHON (DpaKIluy;
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Vep—cpennsisi CKOpoCTh TEYEHMSI BOJIbI HA YYaCTKE BOJOXPAHMUIIUINA JIUHOU L,
KOTOpast MOXeT OBITh IOJlydeHa KakK 4YacTHOE OT JeJIeHUs pacxoja BoIbl Q,
BBITEKAIOILET0 U3 BOJOXPAHWIIMUINA, HA CPEIHION0 IJIOLIA/lb CEYEHUsI BOJOXPaHHUIIUILA
(® Ha y4acTKe JUIMHOU L, T. €.

[Ipu pacuete 3amieHust TOKTOTYIBCKOTO BOJOXPAHHUIIHILA 32 OCHOBY OBLT B3ST
psil HaOMIOACHHWI 3a TBEPABIM CTOKOM Ha ruaporocty Yu-Tepek (cM. Tabn. 3),
pacIoNOKEHHBIM BbIIIEe TOKTOTYyJIbCKOro Bomoxpanwinumma. [lo ¢opmyne (4) Obur
paccuMTaH CpeIHUN roJJOBOM 00bEM CTOKAa HAHOCOB PaBHBIM

Wy = FI00 - 473

= J 8. 6 MIF . OHH

Jlanee mnpuHHUMAsl, YTO MEpPTBBIH 00beM TOKTOTYJIBCKOTO BOJOXPAHMUIIHUIIA
paBeH 5,5 mupa. M, OpUHUMAs TPAH3UTHYIO YacTh HAHOCOB MENKHUX (paKIHid,
cOpacpIBaeMbIX M3 BOJOXPAHWIWINA TPU TABOAKAX, B JOJAX OT OOmIEro o0bema
HaHOCOB d = 5%, o ¢gopmyine (3) ObUTIO pacCYUTAHO BO3MOXKHOE BpEMs 3auJICHUS
MepTBOro 00beMa TOKTOTyJIbCKOIO BOJIOXPaHHUIIUIIA KOTOPOE COCTABUIIO

55 RF

= - = 350ner
J6.6 - JOI-0.05

Kak crnenyer u3 HM37105KEHHOIO BBIIIE, OLIEHKA PaCIpPEACIICHUS HAHOCOB IIO
AKBAaTOPMM BOJOXPAHWIMILA OCHOBBIBACTCS HA Yy4yeTe CKOPOCTEH TeueHus Vcp B
BOJOXPAaHMUJIMIIE M CKOPOCTHM BBINAJCHHS B3BELICHHBIX B IIOTOKE YaCTULl JTaHHOMN
KPYITHOCTU Vg, 3aBUCHMOCTb MEXJIy KOTOpbIMH ompezensercs mno ¢opmyne (5).
I'uapaBnuyeckyto KpymHOCTh HAHOCOB, BXOZSIIYIO0 B (GopMmyiy (5) ompenensin 1o
Tabn. 9.3 [2], a npenenbHy0 CKOPOCTh BBINAJACHHS YAaCTHUL, ONpPEIesuid 1o Gopmyie
(6).

[Ipu pacuere pacrpeneneHuss HAHOCOB 10 AKBaTOPUU BOJOXPAHUIIMILA TPUHATO
6 CTBOPOB Ha PaBHOM PAaCCTOSHUM JAPYT OT Jpyra. Takum oOpazom, MMes JaHHBIE O
TBEPJIOM pPACXOJe, KPYNHOCTH, WM TIPAHYJOMETPUYECKOM COCTaBE HAHOCOB,
MOCTYNAKOIMX B BOJAOXPAaHWIMINE, O BEIMYMHE pacxojJa BOABl U IUIOIAAU
HONEPEUHBIX CEYEHUH Ha Pa3IMYHBIX yYacTKaX BOJOXPAaHWIMILA, IO ypaBHEHHUIO (7)
ObUIO OIpENEeNIeH0, Ha KaKOM pACCTOSHUM OT 30HBl BBIKJIMHMBAHUSA IOJAIIOPA
IPOU30MIET OCaXK/IEHUE YaCTHII Pa3IMYHON KpyHOCTH. PacueTsl cBeieHbI B Ta0I. 5.
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Taoauna 5

PacueT pacnpe/esieHusi HAHOCOB 10 AKBATOPUH BOI0XPAHUJIHIIA

PacueTHEL Huamerp Howmepa pacdeTHBIX cTBOPOB (paccTosHUE, KM)
HapaveTpbI YaCTHII, 1 2 3 4 5 6

MM (0,0) (2,0) (4,0) (6,0) (8,0) (10,0)

IInomans

CEUYCHHS 1000 5000 10000 25000 50000 100000

BOJIOXP., M’

[MIupuna

BOJIOXPaHMIIL., 200 500 700 1120 1570 2200

M

I'my6una

BOJOXPAHMIL., 5,0 10,0 14,3 22,3 31,8 45,5

M

Cp. CKOpOCTH

BOJIBI Vep, 1,558 0,3116 0,1558 0,06232 | 0,03116 | 0,01558

Mm/c

[Ipenenpras 0,2 0,283 0,318 0,337 0,363 0,385 0,409

CKOpPOCTh 0,05 0,178 0,200 0,212 0,229 0,243 0,258

BBIITAICHHS

yacTul, Vi, 0,01 0,104 0,117 0,124 0,134 0,142 0,151

M/C

CkopocTh 0,2 OTpMIL. 0,004 0,113 0,174 0,193 0,202

BBITIAICHUS 0,05 OTpHIL. OTpHIL. 0,001 0,001 0,002 0,002

;E/‘gmu’v"’ 0,01 oTpHIL. oTpHIL. otpum. | 0,00004 | 0,00006 | 0,00007

Hnmuua  y4. 0,2 MPOHOCUTCSI 785,6 19,7 8,0 5.1 3,5

BBINAJCHUS 0,05 MPOHOCHUTCS | IPOHOCHUTCSH 4180,0 956,0 569,3 376,8

gacTui,L, M 0,01 IIPOHOCHUTCS | mpoHOocHuTed | mpoHocutest | 32557,2 | 15894,1 | 9873,8

Ha ocHoBanuu pe3ysibTaToB, MPUBEJACHHBIX B Ta0J.6 ONpPEAENIEHO PAacCTOSHUE,
Ha KOTOPOM TMIPOM3OMAET BBHIMAJCHUE YAaCTHUI[ B3BEUICHHBIX HAHOCOB 3aIaHHOTO
dbpakuroHHoro cocrana: ¢pakuuu auametpoM d=0,2 MM BbIMaAyT MPUOIU3UTEIHHO
Ha paccTossHuM 2,8 kM, d=0,05mm — 8,2 kM 1 d=0,01Mm — 19,9 kM.

IIo pe3yJibTaTaM IMOJIYUCHHBIX NAHHBIX MOKHO CACJIATh CICAYOIIUC BbIBOIBI:

[Io Yukypranckomy BOAOXpaHUIIMIILY:

CpaBHeHue pe3yJIbTaTOB MPOMEPOB MO MOMEPEYHUKAM C M3YUYEHHEM MYTHOCTH
MOKA3bIBAET, YTO 00BEM 3aWJICHHS TIOYTH MOJIHOCTBIO OompejenseTcss 00beMoM
B3BEIICHHBIX HAHOCOB; JOHHBbIE HAHOCHl HE OKa3bIBAIOT CYIECTBEHHOTO
BIIMSIHUS HA 3aUJICHHUE BOJIOXPAHUIIUILA.

Ha ocHoBanMum wW3ydeHUS HMEIOIUXCA MaTEpUAIOB 10  3aWJICHUIO
BOJIOXpaHUIUIIA W ero ouuctke [8] um Hammx oOciempoBanuit (2000 r1.)
YCTAQHOBJICHO, YTO OYHMCTKA BOJOXPAHIJIMINA OCTAeTCS aKTyaJIbHOM 3amadei.
JUis  mpoBeneHuss MEpONpHUSATHA MO OYHCTKE HEOOXOAMMO: IPOBECTU
OaturpauvecKkyro CheMKY BOJOXPaHIIUINIA; pa3padoTaTh MPOCKT OUUCTKH.
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[To TokTOrynbckoMy BOJOXPaHUIIUILY:

[lepuon 3amnenus mepTBOro o0ObemMa AOBOJIBHO MPOAOKUTENBHBIN, Oonee 350
JET, HO 3aWI€HUE YCTHbEBOM 4YAaCTH BOJOXPAaHWIHILA MOYKET IPHUBECTH K
HOJIHATHIO JIHA.

Brimanenne gaxke camMbIXx MENKHX (Ppakmuii HAHOCOB TIPOM3OHIET Ha
paccrostuuu 10 20 KM OT ycThbsl, T.€ B ipenenax Kermenb-TroOUHCKOU JOTUHBL.

B o6o3pumom OynyuiemM HaHOCHI HE AOCTHUTHYT CTBOpa IUIOTHHBI U HE MOTYT
HOBJIMATH Ha padoTy u OezonacHocTh TokTorynsckoit ['DC.
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OnbIT 60pbLOLI C 3anneHnem BogoxpaHunuw Ha KOxxHom KaBkase

JKOJIOrHYeCKHE ACTEeKThI MPOCKTUPOBAHNS BOAOXPAHHUIHII
B AzepGaiirkane’

[TpoGnema 60pHOBI C 3aMSIEHUEM U 3aHECEHHWEM BOJIOXPAHWIHII MPUOOPETAET B
HACTOsIIIee BpeMSI OOJBIIYIO aKTYaJbHOCTb U HAapPOJHOXO3SMCTBEHHYIO 3HAUMMOCTb.
Ota npobiieMa 0COOEHHO OCTPO CTOUT B 3akaBKka3be, CpenHel A3uu U IPYyTUX MECTax,
I7ie IOCTPOEHO MHOXKECTBO TOPHBIX BOJOXPaHWIUIL. B cBs3M ¢ OONBIION KPYTHU3HOM
OOpTOB FOPHBIX BOAOXPAHWIUI U YKIOHOB PEYHBIX PyCEJ, MacChl MOPOABI 0OBAJIOB -
OMOJ3HEN U ceneil B OOIBIIMHCTBE CIIy4YaeB PE3KO YBEIMUMBAIOT 0OBEMBI 3aWJICHUS U
TE€M CaMbIM YMEHBIIAIOT €r0 PETYJIUPYIOIIYI0 EMKOCTb.

B Hacrosiiiee Bpemsi cymmapHasi CpeIHETr0oi0Basi BEJIMYMHA IMOCTYHAIOLIUX B
BOJOXpaHuiuIIa AsepOaiikaHa HAHOCOB cocCTaBisieT 37 MIH.T. 3a NEepHOJ
CYIIECTBOBAaHUs BCEX BOAOXpaHMIUI A3zepOaiiykaHa B HHUX HaKOMMIOCh OKOJIO
1,6 Mapa.T HaHOCOB W oOpa3oBanock 1,99 MJIpz[.M3 JIOHHBIX OTJOXeHuil. M3 Hux
1,28 MIpA.T HaHOCOB Wi 1,6 MIPAM OTIOXCHHH, T.e. Gonee 80% CyMMapHOro
o0beMa OTJIOKEHUW NPUXOAMUTCS Ha A0a0 MuHreuaypckoro BojoxpaHwidma. B
HACTOSIIIEe BpeMsi B TIpollecca 3aujieHUs CYMMapHBbI 00beM BOJOXpaHMWIHIIA
pecnyOiIMKy yMeHbIaercsi B cpeaueM Ha 0,22% wnu Ha 47 MIH.M® B TOZ. 3a 1(S0)5 (O
CyILIECTBOBaHUs MX 00beM yMeHbliwica Ha 2.0 KM’ M HX CyMMapHbIii 00beM B
HacTosiee Bpems coctasisieT He 21,5, a 19,5 KM® [1].

C camoro Hayajia HaroOJHEHMS 4Yalld TOPHBIX BOJOXPAHWIMII UX 3aWJICHUE U
3aHECEHHE BCIEACTBUE OOJIBIION HACHIIIEHHOCTH TOPHBIX BOJOTOKOB HAHOCAMU,
MPOTEKAET OYCHb MHTEHCHBHO. 3aWJICHHE BBI3BIBACT OBICTPOE MOHIKEHHE 00beMa
BOJIOEMOB, UTO OCJIOXKHSIET UX IKCILTyaTaIlMI0 U COKPAIlAeT CPOK CITY>KOBI THIPOY3JIOB.

MeponpusaTus 10 YMEHBUICHUIO 3aWICHUS TOPHBIX BOJOXPAHWIHIL MOXKHO
pa3ieNnTh Ha JIBE€ TPYMIIbI - TPEAYNIPEAUTEIbHBIE U DKCITyaTalMOHHBIE.

K mpeaynpenurenbHbIM OTHOCSTCS MEpONPUATHSA, HANpPaBJICHHbIE Ha o0Iee
YMEHBUIECHUE IOCTYIUIEHHsSI HAaHOCOB B BOJOXPAaHWIMIIA 34 CUET CHWKEHHS 3PO3UHU
1oYB B OacceiiHe peryIupyeMoro BOAOTOKaA.

VYKa3aHHbIE MEPONPHATHA, SBISIOTCS HamOonee 3(P(EKTUBHBIM CPEICTBOM
OOpBOBI ¢ 3aMJIEHNEM U 3aHECEHUEM T'OPHBIX BOIOXPAHMIIHILL.

OKCIUTyaTallMOHHBIE ~ MEPONPHUATHS MO  CcHoco0y HCIOJMHEHUS  MOXKHO
CIpYIIIMPOBATH B CIEIYIOIIEM BUJE:

- THApPABINYCCKAA IIPOMBIBKA OTJIOKHMBIITHNXCA Ha JHEC HaHOCOB
COCPCAOTOUCHHBIM pPACXOAOM BOJBI IIOCJIC OIIOPOXHCHHUA BOJOCMa C IIPOIIYCKOM
IMOTOKa 4YC€pPe3 MAOOHHBLIC IIPOMBIBHBIC WJIHU BOI[OC60pHI:IC OTBCPCTUA C HU3KHUMH

¥ Mamezo A.I11. DkoJoriuecKue aceKThl IPOSKTHPOBAHAS BOIOXPAHIITHII B A3epbaiimKane /
http://2010.sibico.com/abstracts/2008/1.1/782.doc
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noporaMu. OCHOBHBIM HEJIOCTATKOM JTOro crocoba sBISE€TCS TO, YTO OH HE
NPEeIyNpeKIaeT 3aWiieHue BOJOXPAHWIMIN, a HamlpaBlieH HAa OYUCTKY YXKeE
VIUIOTHUBIIEHCS ~ 3aTBEpJACBIICH HA JHE BOJOXPAHWIMIN MacChl HAHOCOB.
CocpenoToueHHBI TIOTOK BOJBI PAa3MbBIBAET TPYHT TOJBKO BIOJIb IYTH CBOETO
nepeMeNIeHus1, 00pasys y3Koe IIyOoKoe pyciio Ha JHe BojoxpaHmwiuina. OCHOBHAS ke
YacTh JIHA OCTAeTCsl TMO-TIPEKHEMY 3aWIeHHOW. DTO TOBOPUT O HEIOCTATOYHOU
3h(PEKTUBHOCTH TAHHOTO CTIOCO0A.

- MEXaHHuecKas OYMCTKA JOXa OT OTIOXKEHHH M PacTUTENBbHOCTH, Oopnrda ¢
3apacTaHueM. MeXaHW4eCcKyl0 OYHCTKY HPHUMEHSIOT B HCKIIOYMTEIBHBIX Clydasx
(Ipu MaJIBIX €MKOCTSIX, OTHOCUTEIHHO MAJIOM KOJIMYECTBE HAHOCOB).

- HapamuBaHue rpeOHs TIOTHH U AaMO0 MIIM TTOCTENEHHOE YBETUYECHHUS EMKOCTH
BOJIOXPaHWIUIIA. DTOT cIoco0 TpeOyeT 3aTOIUICHUST HOBBIX IUIOMIAJICH, MEPECTPOHKH
JOPOXKHOM CEeTH, KOMMYHUKAIUI U T.J., IO3TOMY IPUMEHSIETCS PEIKO.

- CBOOOJHBIA TPAH3UTHBIA COPOC TMOJHOTO PAacXoja MOJOBOIbS U MAaBOAKOB B
HUKHUI Obed uepe3 JOHHbBIE OTBEPCTUS TJIOTMHBI MM OOKOBBIE MABOAKOCOPOCHI C
HU3KUMU TIOPOTaMHU U TIOCIIEYIOIIee HAMOTHEHHE Yallli OCBETICHHOM BOJION Ha criaje
mosioBoIbsl. [lo 3TOMYy Croco0y HECYHIECTBYIOIIMX COOPYXXKCHHSIX Iepe]] Ha4aioM
IPOXOKICHUS TTABOIKA BOIOXPAHMWIIHILE JTOJDKHO OBITH OMOPOKHEHHBIM.

- OTBO/JI TIOJIOBOIbSI ¥ TABOJIKOB COPOCHBIMHU YCTpOHCTBaMH (0OBOIHBIE KaHAIIBI,
TYHHENH) B HIKHUN Obed Oe3 moHmkeHHs ypoBHS BojoeMa. OJHAKO B CIOKHBIX
penbeHBIX W TEoJIOTO-reoMOP(OTOTHMUECKUX  YCIOBHUSX TOpPHBIX  oOnacTeit
CTPOUTEIBCTBO OOXOHBIX KAHAJIOB BEChMa 3aTPYHUTEIIBHO, & COOPYKEHUE TYHHEICH
U IITOJICH TPEOyeT 3HAYUTENIbHBIX KAITUTAIBHBIX BIIOXKCHHI.

YYuTeiBasi CIOXKUBIIYIOCS CUTYAITUIO TI0 DKCIUTyaTalldd BOJOXPaHWIHIL HAMH
npeuiaraeTcs 1Ba BapuaHTa il OOphObI C HAHOCAMH TPU TNPOCKTHPOBAHUU U
AKCIUTYaTallly BOAOXPAHUITUIIL.

B ycnoBusax apuaHOro Kiaumara, KpaiiHE HEPaBHOMEPHOIO PACIPEIEIICHHUS
CTOKa pPEK MO0 TEPPUTOPUH, K KOTOPOMY OTHOCUTCS Halla pecrnyOnuKa, i
palMOHAIBLHOTO MCMHOJB30BAHMSI BOJIHBIX PECYpCcOB HUMeEeTcsi HEoOXOIUMOCTh B
CTPOMTEBLCTBE BOAOXpAaHWINIL. BMecTe ¢ TeM KpyIiHble BOJOXPAHUIIUILA OKA3bIBAIOT
OLLLYTUMOE BO3JIEHCTBHE HA NPUPOJHYIO CPEly U 3aMETHO HapyLIarOT 3KOJOTHYECKOE
paBHOBECHE, a TaKXKE CO3/Ial0T TPYAHOPA3PEIIMMbIE MPOTHUBOPEUHS  MEXKIY
OTJICTIbHBIMH MOTPEOUTENSIMU HAPOIHOTO XO35ICTBA.

Ha nam B3risin B Oy xymiemM HeoOXOJUMO OTKa3aThCs OT COOPYXKEHHs Ha peKax
KPYHHBIX BOJOXPaHWIUILI, KaK 3KOJOTHMYECKH HELENecO00pa3HbIX I OKpYXKarolen
cpenpl. s COXpaHEHUs HKOJOTMYECKOI'0 PABHOBECUS B IEPCIEKTHBE HaubOosee
3(QQGEKTUBHBIM  SBJISETCS  CTPOUTENIHCTBO  IIPEUMYIIECTBEHHO  BHEPYCJIOBBIX
(HaMUBHBIX) MajblX W CpeJHUX BopoxpaHwnuml. [lpm npoektupoBanuu U
CTPOUTENBCTBE MOJOOHBIX BOJOXPAHWINIL TPEABAPUTEIBHO TIHATEIBHO HAZ0 U3YUUTh
PEXKHMMBI  CYLIECTBYIOLIMX BHEPYCIOBbIX BojoxpaHwiul] (XanOyiaHualicKoro,
JlxeltpanbaTanckoro u JI)KaBaHIIMPCKOTO M JIPYTHX) COCTABUB IIPOrHO3 BO3MOXKHBIX
DKOJIOTHYECKHUX TOCIEACTBUA CTPOUTENBCTBA KAXKJIOIO0 M3 HUX B OTHAeIbHOCTH. IIpm
TAKOM MOJXOJE K CO3/IaHHUI0 THJIPOTEXHUYECKUX COOPYKEHUH MOXKHO 3(PPEKTHBHO
OOpPOTHCS ¢ JOHHBIMU U B3BELIEHHBIMU HAHOCAMH B pycie peku. C 3TOi Lenbio MOXKHO
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UCTIOH30BaTh PAMOHAIFHOE KOHCTPYKIIMH BOJI03a00PHBIX M OUUCTHBIX COOPYKCHHI
[2, 3, 4, 5, 6, 7]. Tlocne cemapanuu M OTCTaMBaHUS 3a0MpPaeMyI0 BOJY MOXHO
HAIPaBUTH B Bogoxpanunuiie. [Ipu OOMbIIMX MaBOJKAX B PEKaX MOXHO TPEKPATUTH
3a00p BOOBI M MPH STOM TOJHOCTHIO 3aIIMTUTH BOJOXPAHWIMIIE OT 3aHECEHUH.
CTpouTenbCTBO BHEPYCIIOBBIX BOJOXPAHWIMIL I103BOJSET MHUHUMAJILHO BJIMSATH Ha
THUIPOIKOIIOTUYECKOE pPAaBHOBECHE B pyclieé PEKH, TaK Kak CaMO BOJIOXPaHUIHILE
HAXOUTHCS BHE PyClia PEKH.

[Ipennaraempiii  BTOpOM  cmoco0 € TNPUMEHEHHEM  IMaBOAKOCOPOCHOIO
COOpY’KEHHUsI 00eCTeurBaeT TapaHTUPOBAHHYIO 3alIUTy OT 3aujICHUS W 3aHECEHHS
BOJOXPAHUJIUII] TAKOTO THITA, a TAKXKE 3alUTy HUKHETo Obeda u 6eperoB mpueMHOTO
BOJIOEMA OT BO3MOXKHBIX Je(OpPMAaIIHiA.

CymecTByomye BOJOCOPOCHBIE COOPYXKEHHsSI HE NPHEMJIEMbl Ul PEILEHUs
NOCTaBJICHHBIX 3aj1ad, T.K. OHM PACIOJIOKEHbI B Ipeleiax IUIOTUHBI U COpachIBaIOT
JUIIHUE PacXoJibl B HMKHHUHU Obed u3 Oosee OCBETIECHHOW YacTH BOJAOXPAaHWIIUIIA.
OHu He o0ecnevyuBalOT €XEroJHbId cOpPOC OMpeAeNeHHONH YacTH BbICOKOMYTHOIO
[OTOKa B HIKHUH Obed M 3TO HPUBOAUT K MPEKIECBPEMEHHOMY 3aMJICHUIO
BOJIOXPaHHUIIUILA.

Jlis pelieHrs NOCTaBJIEHHBIX 3a]a4, HaMU pa3padoTaHa HOBasi KOMIIOHOBKa
BOJIOCOPOCHBIX COOPY’KEHHUN BOJOXPAHUIIUINA, KOTOpas 3akjIlodyaeTcsi B TOM, HYTO
OTOJIOBOK BOJOCOPOCHOTO COOpPYKEHHsI TepeMEIIaeTcsi B HayaJIbHBIM Y4YacTOK
BOJOXPaHUITUIIA.

l'onoBHast yacTh BOAOCOPOCHOTO COOPYKEHUSI B BHJIE BOAONMPUEMHON OaliHu
pacronaraercs B pyciie peKH MEKy MEPTBbIM U HOPMAJIbHBIM FOPU30HTAMMU.

BogonpuemHuas OamHs cOCTOMT M3 OBYX moOporoB. llepBbiil BOAONPHEMHBIH
nopor (OTBEpPCTHE) paclojiaraeTcs Ha YpPOBHE BOAOXpaHWIMINA, M CIIOCOOCTBYET
IIPOXOKIACHUIO TEPBOIO BECEHHEIO IMOJOBOJbA. BTOpoil mopor pacmojaraercs Ha
YPOBHE HOPMAJIBHOI'O TOPU30HTA M pabOTaeT B aBTOMAaTHMYECKOM pexXHME (THra
nraxTHoro copoca) [8, 9].

[lepBoe BomOMpHEMHOE OTBEPCTHE 3aKPHIBACTCS 3aTBOpaMH TIpH  pabdoTe
HOBEPXHOCTHBIX BOJIONIPHEMHBIX MOpOroB. Takoe pacrnonokeHne moporos HO3BOJISIET
BO BpeMs NPOXOKICHHS MABOJKOB U CEJIEH OCYIIECTBIATH COpPOC B HIKHHUM Obed
Ooyee MyTHOTO CJIOS TOTOKA TPU HE3ANOJHEHHOM BOJOXPAHWIAIIE C TTOMOIIBIO
MEPBOTO BOJIOTIPUEMHOTO Tiopora. [Ipw mMOJHOM HamoONHEHWHM BOJOXPAHWIUIIA,
aBTOMATUUYECKUI BOJIOCOpOC (BTOPOIl mopor) obecrnieunBaet cOPOC JTUIIHUX PACXOJIOB.
IIpu 3TOM cOpackiBaeTcs 60s1ee MyTHBIH IMOTOK B HIDKHHM Obed.

[lpumeHenne mpenraraeMoil KOMIIOHOBKM BOJOCOPOCHOTO — COOPYKEHHS
1o3BOJIsieT APPEKTUBHO OOPOTHCS C HAHOCAMU B JKCIUTyaTallMOHHON MEpUOJ, HE
CHIKasi yPOBHsI BOJBI B BEpXHEeM Obede.

Takas xomMmoHOBKa 00eCHeUMBaeT PAIMOHAIBFHOE HCIIOIB30BAHUE EMKOCTH
BOJIOXpaHWIMIIA B OoprOe C 3amieHueM B IKCIUTyaTaloHHOM mepuojne. I[lyrem
NpOIyCKa CyCHEH3MOHHOTO M MaBOJIOYHOIO pacxoja B HWXKHUN Obed ¢ OONbIIMMH
MYTHOCTSIMHM, MOKHO YaCTUYHO IPEAOTBPATUTh Pa3MbIB PycJla PEKH Ha y4acTKe HIKE
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BOOOXpAaHWIIMIIA, T.K. B 3TOM ClIy4dac, IIOTOK IIOCTYIIACT CKOJla B IICPBOHAYAIBHOM,
CCTCCTBCHHOM COCTOSHHM.

[Tocnemnee MO3BOSET 3HAYUTEIHHO YMEHBITUTH OTPUIIATEIIHFHOE BO3/ICUCTBHE
BOJIOXPAHMJIUINA HA DKOJOTHYECKOE PABHOBECHE KOPEHHOTO PYCiia PEKH B HIKHEM
onede.

[Mpennaraemspiii  crnoco6 OoOpeOBI € 3aWJICHHEM U 3aHECEHHEM  4Yalll
BOJIOXPAHMJIUII OCYIIECTBIISIETCS] B OKCILTYaTal[MOHHBIA TIEPUOA U TIOSTOMY OH Oosee
s pexTUBEH, YeM CIOCOOBI MPUMEHSIEMBIE JJISI OYMCTKH MOCIIE 3aiJICHHS.

3ansienne peunoro 6acceiina Kypor na FOxuom Kaskase’

BBenenune

Ha teppuropun A3zepbaifixana Haxoautcs 135 BopoxpaHuiuin ¢ 6ojee dem
0.5 MWIIMOHOB KyOHMYECKMX METPOB BMECTHMOCTH, OOJBIIMHCTBO KOTOPBIX
pacnosioxkeHo B mpenenax Peunoro bacceiina Kypsl. O6vem B 21.6 KM
BOJ[OXPAHMIHIIA SBISETCS OOMeHanHoHanHbM, 85 % (18.4 kvM’) oT obiero o6peMa
COZIEP>KHUTCS B TPEX BOJOXPAHWIMILAX, PACIIOIOKEHHBIX Ha peke Kype, kak mokazaHo
B Tabnuue 1. JlanHbIe TpU BOJOXpAaHWIMINA, BKIIOUYasl BOJAOXpaHUIUIIE MUHTreueBmp,
Pacros0kKeHbl OJHO 3a IPYTUM Ha HauboJsiee HU3KUX Y4acTKaxX TEUCHMUS.

Taoauna 1

CBO}IKa 0 BOAOXPpaHWINIIAX, PACIIOJOKEHHBIX HA OCHOBHOM TCYCHUU PEKH Kypa

[lepBoHavaibH
HaumenoBan Ton Maxcnmaribt as I mapoomepreTirice Hppurar
e CTPOUTEIILCT ¥ YPOBCHb 431 MOITHOCTB, pp .
Ba BOJIBI, M CMKOCTE, MBT
Mwm

Bapsapa 1956 18 60 16.5 Ha
MunreueBup 1953 83 16,060 380 a/ Ha
Enuxenn 1998 104 158 150 Hen
[Tamkup 1980 158 2,677 370 Ha
Cymma 19,495 816.5

CokpanieHus: MM’ = MUJUTHOH KyOunueckux metpoB, MBT = MeraBarr,

a/ YBenuuenue MorHoctd oT 360 1o 380 MBT BcaeacyBTe TEKYIIETO CTPOUTENHCTBA.

¥ Cronmbiii otuer «CemumenTanus pexu Kypsr va FOxuoMm Kakase» Kopropamun AnbTepHaTissl Passurus,

okT0ps 2002 T.
http://www.awp.am/pdf/Report/Armenian/2002/SedimentationFinal RUS.PDF

36



Ha rteppuropun A3zepOaiimkana opomaeTcss MpuOmM3uTenbHo 1.4 MuumoHa
TeKTapoB, CEILCKOXO3SMCTBEHHAS SKOHOMHKA CTPAHBI B OOJIbIIIEH CTENIEHN 3aBHCHUT OT
BOJIOXPaHUJIUII, BKJTFOYAs BOJIOXPAHUITUIIE Mumnreuesup, opolIarolee
MpUOIM3UTEILHO TOJOBUHY 00mIelt Tepputopur. Ha ocHoBHOM Teuenuun Kypbl Ha
TeppuTopu ['py3um HET HM OJHOIO BOAOXPAHWIMIIA, OJHAKO HA HEKOTOPBIX
IPUTOKAX PACIOJI0XKEHbl TUAPOIHEPIETUUECKHE BOJOXPAHWIIMINA, M 1O BCEH
TeppuTopun ['py3un CyiiecTByeT 3HAYUTENbHBIM HEIKCIUTyaTUPYEMbIH MOTEHIIMAT
TUAPORIIEKTPOIHEPTUH.

Bonoxpanunuia oka3plBalOT 3HAYUTEIBHOE BO3/ICHCTBHE HA THAPOJIOTHUECKHE
YCJIOBUS M OaJlaHC TBEPIOTO CTOKA [0 PEYHOU CHCTEME B HIDKHEM Obe(e TUIOTHHBI.
Hwxaee TedeHne pekd JHUIIEHO TBEPABIX OTIOKEHUH (HAHOCOB), CITOCOOCTBYIOIIHE
BO3HUKHOBEHMIO DPO3UHU U Jerpafaiuu pycia peku. C Ipyroil CTOpOHSBI, CriakKUBaHUs
MAaBOJKOBOTO CTOKAa TOCPEICTBOM BOJOXPAHWUJIMIIA MOXET SBUTHCS TPUUUHOUN
CKOIUICHHSI TBEP/bIX HAHOCOB B HM)KHEM TEUYECHUH. SIPKUM MPUMEPOM MOXKET CIIYKUTh
IIPOUCUIECTBUE, HUMEBIIEe MecTO B ycThe Kypbl, IiiybrHa KOTOPOro B IPOLLUIOM
cocTaBisia 4 Merpa, a BCIEACTBHE OTIOXKEHHUS TBEPABIX HAHOCOB YMEHBIIMIIASACh
cuicrasnsier 0.5-1.0 metp. B pe3ynbpTare perynupoBaHus TeueHHs] U 3a00pa BOABI HA
OpOILIEHHUE, €XKETrOAHbIC MABOJKK OOJIbIIE HE Pa3MBIBAIOT TBEPJbIE HAHOCHI U3 YCThs
pPEKH, BCJEACTBHE YEro MEJIKOBOJIbE U 3arpaKIeHUs B YCTb€ PEKU MPENATCTBYIOT
IIPOHUKHOBEHHIO OCETPA B PEKY.

3anjieHne BOJOXPAHU/IMINA H IOTEPU B BOJAOCHAOKEHUH

Cpok 3KCIuTyatalud OOJIBIIKMX BOJAOXPAHHWJIMI OOBIYHO OrPaHHUYHMBACTCS
HOPMOM CKOIUICHHSI TBEPbIX HAHOCOB. B Takux OOJBIIMX BOJOXPAHWIIMIIAX, THIIA
TEX, KOTOPBIE pacroyioKeHbl Ha peke Kype, 00beM CKOIISIOMUXCS HAHOCOB
HACTOJNILKO  BEJIMK, YTO HMX YCTpaHeHHe HeocymiectBumo. Kak  mpaBwuio,
BOJIOXPaHUIIUINA CEPBE3HO BO3ICHCTBYIOT, €CIIM MTOJIOBHHA 00beMa 3amiieHa. B messix
TIOJICPIKAHUSL  JIOJTOCPOYHOTO  (PYHKIIMOHUPOBAHUS JaHHOW BOJOCHAOKaroIein
UHPPACTPYKTYPHl HAPOJTHOTO 3HAUCHUS HECOOXOIMMO OMPEACITUTh COOTBETCTBYIOIINC
CTpaTeTUH TI0 PETYJIMPOBAHHIO TBEPIBIX HAHOCOB. CyINECTBYIOIIHWE HA CETOMHS
JAHHBIE  HEJOCTAaTOYHBI, K TOMY JK€ HE TIPOBOAWICS  CHUCTEMATHYCCKHI
0OIIEHAITMOHATILHBIN 0030p MPOOJIEM 110 3aUJICHUIO BOAOXPAHMIIHUIII,

[Ipunumass BO BHUMaHUE CTaOWIBHOCTH TBEPAOrO CTOKA, CYLIECTBYIOIIHE
JAaHHBIE CBUJICTEIBCTBYIOT, YTO TMPOOJEMBI, CBSI3aHHBIE CO CKOIUICHHEM TBEPIbIX
HAHOCOB, HE OYJIyT CEpbE3HO BIUATH HA CaMbIC OOJBIINE BOJOXPAHUIIUIIA B TCUCHUE
nocnenyromux 100 ner, TeM He MEHEe OHM MOTYT OKa3aTh BIUSHHUE HA MHOTHE Majible
BOJIOXPAHUIIHUIIIA.

e B mnocnegyroumme 50 ner B MalbIX BOJOXPAHWIMILAX HA TEPPUTOPHUHU
AzepOaiipkana MOTYT BO3HUKHYTH CEpPbE3HBIE MPOOJEMBI, CBSI3aHHBIE C
OTJIO)KEHHEM TBEPAbIX HaHOCOB. MHoecTBY BojoxpaHwiuiy Oonee 30 e,
BBICOKMH TIOKa3aTeib CKOIUICHUS TBEPAbIX HAHOCOB HaONIOMAeTCs MpHU
MOJTy3aCyIIUINBOM M 3aCylUTMBOM KJIMMaTe M OTPOMHOM JaHamadrte, a B
pe3yiibTaTe OMyCTHIHUBAHUS YBEIUUHUBACTCS IPO3HUSL.
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e MogenupoBanusd B JAaHHOM OTYETE CBUAETENbCTBYIOT, 4uro K 2100 roamy
Bogoxpanuauuie llamkup, pacnonoxeHHoe Ha peke Kype B BepXoBOM CTOpOHE
MuHreueBrupa, BCIEJACTBHE  CKOIUIEHMS  TBEpPABIX HAHOCOB  JIMILWTCA
MPUOIU3ZUTETBHO MOJIOBUHBI CBOETO O0IIEro 00bema.

e MoenpoBaHus B JIaHHOM OT4YeTe yKaszpiBaloT, uyTo K 2500 romy obOwvem
BOJOXpaHWIUIIa MUHre4eBUp COKPATUTCS MPUOIU3UTENBHO HA TIOJIOBUHY.

o Bopoxpanunume JlxelipanOaran, cHaOxaromiee Bojoil ropon baky, yxke
WCITBITAJIO JIOKAJIBbHBIE MPOOJIEMBI, CBS3aHHBIE CO CKOIUIGHHEM TBEPJIbIX
HaHOCOB, KOTOpPbIE MPENMATCTBOBAIIM BOJOCHA0KEHHIO ropoja baky.

N3-3a oTCyTCTBUA HAaMJICKAIIMX HCCIECIOBAHUM B CTpaHE B HACTOAIICE BPEMs
HET KakuX- JTMO0 COOpaHHBIX CBEACHUI TI0 BOJAOXPAHUITUIIAM, HAXOSIIMMCS OOJIBIIIE
BCETO TMOJI BO3JCUCTBMEM OTJIOKEHHBIX TBEPABIX HAHOCOB. B maHHOM oTYeTe
npoOJieMbl, NPOaHAIM3UPOBAHHBIC 10 BOJOXpaHWIWINAM Ha peke Kype wMoryt
0Ka3aThCsl TAKUMH K€ CEPHE3HBIMU, KaK U JJIs1 OCTAJIbHBIX YYACTKOB.

XOTd CKOIUICHHME TBEpPABIX HAHOCOB SIBJISETCA CEpbe3HON mpoOaeMoi,
CyLIECTBYKOT OYE€Hb BECKME OCHOBAHMS UL OIPEAENICHUS BOJOXPAHMIIMIL,
TO/IBEP)KEHHBIX WHTCHCHUBHOMY 3aWJICHUIO, W TPEIBAPUTEILHON WACHTU(DUKAIIUN
CTpaTEruii MO0 KOHTPOJIIO HAJl TBEPABIMU HAHOCAMMU.

Hanocbl ¥ 3KcIulyatanmsi BOJAOXO0351liCTBeHHOH cucTeMbl. B OoibIuHCTBE
CJly4aeB, €IMHCTBEHHbIM J((EKTUBHBIM CHOCOOOM [0 YNPABICHUIO HAHOCAMH
SBIISIETCST B TIEPBYIO oOdepenb u30eKaHWe CKOIUICHHS TBEPAbIX HAHOCOB. Jlpyras
CTpaTerusi  TpU  COKPAIICHMM  BOJOCHAOKEHUS  HW3-3a  3aWJICHHUs,  OTO
YCOBEPIIICHCTBOBAHKUE YIIPaBICHUS TOCTYNHBIMH BOJHBIMH pecypcamu. Paspaborka
CTpaTeruii MO KOHTPOJK HajJ TBEPABIMH HaHOCAaMH TpeOyeT riayOOKHUX 3HAHUI
TUJIPOJIOTUYECKUX YCIOBUM M IIPOLECCOB IPOUCXOXKICHUS TBEPABIX HAHOCOB B
mpejeiax Bojiopasfiela B BepxHeM Obede BomoxpaHwiuil. YTo Kacaercs
BojoxpaHunuil Kypel, cocTosHME KOTOpPBIX B A3sepOalipkaHe KpPUTHYECKOE,
HEOOXO0IMMO KOJIJIEKTUBHOE COTPYIHUYECTBO MexAy AzepOaitmkanom u ['py3un npu
cOOpe U UCIOIB30BAHUN UMEIOIIHUXCS TAHHBIX.

e IlnanmpoBanue Oyaymeii wuHpacTpykTypsl. B 1uensiax cozganus
UHQPACTPYKTYpPbl JUIsI UPPUTLIUA U OCTAJIbHBIX BOJHBIX PECypcoB TpeOyercs
BCECTOPOHHSS JIOATOCPOUYHAss uMHBeCcTHLMA. Ilepen TakuM HMHBECTUPOBaHUEM
CleayeT BBIACHUTH HAJIMYME BOJHBIX PECYPCOB IMpPU  JAOJITOCPOYHOM
MIaHupoBaHuM. CTPOUTENBCTBO TOPOTOCTOSIIIMX HPPUTALMOHHBIX CHCTEM B
o0nacTu, KOTOpas MOXET CTOJKHYThCS C CEpPbE3HBIMU MpobieMamu,
CBSI3aHHBIMH C HEXBATKOM BOJHBIX PECYPCOB M3-3a 3aWJICHHS BOJOXPAHWIHILA,
ABJISICTCS JIUIIHEN TPATON PECYPCOB, BBIICICHHBIX HA CTPOUTEIHCTBO.

e [lloBpllieHHEe BBICOTHOM OTMETKH IIOTHH. OJOHa U3 CTpaTeruil 1o
YIIPaBJIEHUIO TBEPABIMU HAHOCAMHU COCTOMT B ITOBBIIIEHUU BBICOTHOM OTMETKH
IUIOTUHBI, KOTOpask TakuM oOpa3oM yBeNH4YMBasg OO0BEM BOJIOXPAHWIMINA,
HaBOJHAET JApyrue odbsactu. B cimyuae ocymiecTBieHMsl 3TOM CTpaTeruu B
OyayIlieM, y’Ke B HacTOSIIEe BPEeMs CIEAYET ONPEAEIUTh 3€MENIbHbIE YUaCTKH,
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MIO/IBEPKEHHBIC BO3JCUCTBHEIO C TEM, YTOOBI OTKA3aThCsl OT YCTPOMCTBA U
CO3HaHMsI HOBOW JOPOTOCTOSAIIEH HHPPACTYKTYPHI U TIOCETeHUN B 001acTsX,
KOTOPBIE MOTYT OBITH TTOJIBEPKEHBI HABOJHEHHSIM B Oy IyIIIEM.

e Hosble Bomoxpanwimma. Korjga crpositcs HOBBIE BOJOXpaHUIUINA, B
HEKOTOPBIX CIydasx BO3MOXKHO MPOEKTHPOBATH MX TaKUM 00pa3zoM, 4TOObBI
COKpAaTUTh CKOTUIEHHE TBEPbIX HAHOCOB. OJHAKO JaHHBIE MPOEKTHI TPeOyIOT
HAJIMYUs COOTBETCTBYIOIIMX CBEIEHUH 110 THAPOJIOTUHU U OTJIOKEHHIO HAHOCOB.
B umensx Hamiexamero NpoeKTHPOBAHUS HOBBIX BOJOXPAHWIMII CIEAYET
pa3zpaboTaTh OIICHKY TBEPIOrO CTOKa IO JaHHBIM TBEPIBIX HAHOCOB,
MOJIYYEHHBIM TyTeM H3bICKaHWI MO CYHIECTBYIOIIUM BoJgOXpaHunuiaMm. Ha
teppuropun  AzepOalijpkaHa B HACTOSIIEE BpeMs  OCYIIECTBIIICTCS
CTPOUTENILCTBO HOBOT'O BOJAOXPaHMIHILA.

IIpo6.iembl 3anjieHus B HUKHEM Obede MI0THH

OcHoBHOM MPpoOIEMON 3aWJICHHs] BOJOXPAHWIHIL B HIDKHEM Obede sSBISETCS
CKOIUICHUE TBEPABIX HAHOCOB B YCThE PeKU Kyphbl, 4TO MPEHsiTCTBYET MEPEMELICHUIO
OoCeTpa, a TaKkKe BO3MOXHO W JIPYTHUX Pa3HOBUAHOCTEH pbiO. DTa Oe3oTnararenbHas
nmpoOieMa MOXKET paccMaTpUBAThCAd KakK yrpoXKaloluid CTaTyc g JIOCOCS B
Kacnuiickom mope, 1 1151 ucTopuyeckoit 3HaunMoctu Kypbl, Kak €CTeCTBEHHOW CpeJibl
UKPOMETA.

3awieHUE YCThsl PEKM MPOUCXOJUT B PE3yJbTaTe YIaJNCHUS MAKCUMAJIBHOTO
croka Kypbl BOAOXpaHWIMINIAMHK;, OCTABIIMMCA CTOK H3-3a YMEHBUIICHHOW CHJIbI
TEUEHUS HE B CHJIAX Pa3MBITh OTIOXKEHHBIC HAHOCHI U3 pek. [Ipodnaemsbl THIla 3aneHus
peK B HIKHEM Obede TUIOTHH pEemarTcsl TMOCPEJICTBOM YCTAHOBICHUS Tpaduka
MOMYyCKa BOJABI M3 BOJAOXPAaHWUJIUINA, B LEIIX OOECreYeHUus MNePUOIUYECKOro
MIPOMBIBOYHOTO TOTOKA. ['paduk mormycka BOABI JODKEH YYHUTHIBATH ONTHMAJIbHBINA
MPOXOJT PbIOBI M MUHHUMAJIBLHOE BO3JIECHUCTBHUE HA NPYTuX IMosb3oBaTeneid. Hannuue
MpeIBapUTEIHHON WH(DOPMAITUN CBUACTEIHCTBYET O BO3MOXKHOCTH YIOBIECTBOPECHHUS
NMOTpeOHOCTEN OKpPY’KaIoIIeH cpebl HAMHOTO JIyulle, YeM B HACTOSIIEE BpeMs, IPHU
onTUMH3aLUKU IpaduKa MOMycKa BOAbI U3 BOJOXpaHWINIIA. B nensx pemenus JaHHbIX
npo0iieM W aHalu3a aJIbTEPHATUBHBIX pelIeHuNd Tpeldyercst Oolee eTanbHas
uH(popManus ¥ THIPABINICCKOE MOACIUPOBAHUE.

Pexomenaanum no npodJjemMam 3aujieHusi B HZKHeM Obede MJI0THH

1. Ounenka TBepAbIX HAHOCOB B Yycrbe Kypsol. OcyuiectBiieHue
MpEABAPUTEABHON  OINEHKH TMpPOoOJieM, CBS3aHHBIX C  BONPOCAMH  DKOJIOTHH,
BOJIOpacTpe/ie]ICHHEM W THAPABIMKOM, COOTHECEHHBIMH C HW3MEHEHHEM Tpaduka
MOMNYyCKa BOAbI Y MJIOTUHBE MUHI€YeBUp, B LEJISIX YJIYUIICHUS YCIOBUN OKPYKatOMIei
Cpeasl B HWKHEW 4YacTH IUIOTHHBI, HEOOXOAMMO COCPEIOTOYMTh BHHMAHHE Ha
YBEIMUEHUHU TIIyOUHBI BOJIBI B ycThe Kyphl B mepuoa nepemenienus ocerpa. Jlanupie
MEPOTIPUSATUS TIO3BOJIIIOT CKOHIICHTPUPOBATh BHUMaHHE Ha cOOpe W OpraHu3aluu
CYUIECTBYIOIIUX JAHHBIX, B3aUMOJICHCTBME C MECTHBIMHU 3KCIEpPTaMU IO OXpaHe
OKpYXaroleld cpeabl M YIPABICHUIO  BOJOXO3SMCTBEHHBIMU  CHUCTEMaMH,
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3aHUMAIOLIIMHICS 0TOOPOM TIPOO B €CTECTBEHHBIX WJIU IOJICBBIX YCIOBUSAX (HAHOCHI
JKUBBIE CEUEHUS), W TIPEeJABAPUTCIHHBIMM BBIYHCICHUAMHU C TIOMOIIBIO MOJAETHU
nepeMetIeHrs HAaHOCOB.

Jins  Ttako oueHkW mnoTpeOyercss TNpUOIM3UTENBHO IIECTh MECSIEB
HanpsDkeHHbIX ycwiuid. Kak Tonpko omnpeaenutcs o0mias BBIIOJHUMOCTb U
ueHTU(UKALUS BO3MOXKHBIX KOH(IMKTOB, OyJEeT ClejJaH OKOHYATENbHBbIA aHaIu3 U
IPOBENICHBI NEPETOBOPHI, HEOOXOAMMBbIE I M3MEHEHHs IpPaBUiIa IO 3KCILTyaTalluu
BOJOXPAaHMJIUIL, PACTIOJIOKEHHBIX BI0JIb KypBhl.

Pexkomenganum 1o npoﬁnemaM 3aWJICHHS B BEPXHEM 6])6(1)@ IJIOTHH

B nmensx mnpenoctaBiieHHs TOMOIIM IO TIPEIOXPAHCHUIO CYIIECTBYIOIINX
BOJIOXPAHUJIUII] OT 3aWJICHUS W OPTAaHM30BAHHOMY Pa3BUTHUIO JIOOBIX HOBBIX BHUIIOB
BOJIOCHAOKCHHS PEKOMEHIYIOTCS CIEAYIOITHE CTPATETHH.

2. IIpexBapurenbHasi OlleHKA M YCTAaHOBJeHHe mnpuopureroB. COop
JOCTYNMHOH  HMH(OpPMAalMKU OTO BCEX CYUIECTBYIOUIMX MW MPEANOJIaracMbIX
BOJIOXPAHWIUIL, OIPEJIEIICHHE MX COOTBETCTBYIOIICH MPEAPACIOIOKEHHOCTH K
CKOTUJICHUIO TBEPIbIX HAHOCOB. JTH JaHHBIC JAOJDKHBI OTPAXKaTh MOCTYIUICHHE BOJIBI,
00BEeM BOJIOXPAaHWIIHINA, TIONIAAb BOJAOPa3Aea, Mo Mepe NodydeHus] HHpOpManuu 1o
TBEPJIOMY CTOKY, TOJl TIOCTPOHKH BOJOXPAHWIHWINA W T.J. AHaIH3 DTUX CBEJICHHM
YKaXET, Y KOTOPBIX M3 BOJAOXpAaHUIMIL OyAyT HaumOojiee cepbe3Hble MpoOJIEeMbl B
nocienytormme S0 €T, W KOTOphlE W3 BOJOXPAHWIHI] HE CTOIKHYTCS C
BBINICYIIOMSHYTBIMU ~ TIpoOsieMamMu B Oojee  ngaimekoM  OynaymieM.  Buibop
NPpUOTU3UTEIHHO JFOKUHBI BOJOXPAHWIUI A1 Oosiee 1eTanbHOro u3ydeHus. Tak Kak
KOHTPOJIb 3a BIAJEHHEM TBEPIbIX HAHOCOB B BOJIOXPAHWIHUING, PACIIOIOKEHHBIC
BI0Ab Kypbl, IO CBOEH CyTH SBISIeTCS BaXKHBIM BOIPOCOM, CBS3aHHBIM C Ooiee
noipoOHBIM OIpPE/ICICHUEM TBEPIOTO CTOKAa B BEpXOBhe MUHIredeBHp; B KauecTBE
00BEKTOB M3YUEHUS CIIEyeT Takke MpuBieub Bogoxpanwinina [llamkup u Aipuuait
(oxomo Illekn). DTa oueHka MOXET OBITH pa3zpaboTaHa C TMOMOILBI cOopa U
CUHTE3MpPOBAHMS  CYNIECTBYIOIIMX  JaHHBIX, M MOXET ObITh  3aBeplICHA
IpUOIU3UTEIHHO B TEUEHUE JIBYX MECSIIEB.

3. HccnenoBanns BoaoXpaHwinil. B ujeasbHOM ciydae JOJKHBI ObITH
WCCJICIOBAHBI BCE BOJIOXPAHMIIMING ¥ MOJYYCHHBIC JJAHHBIC JODKHBI ObITh TOMEIICHBI
B JJICKTPOHHBIN (POpMaT B LEIAX OKOHTYPHUBaHUS U pacdeTa oObema. OKOHYATEIIbHBIC
pe3yAbTaThl MOTYT OBITH MPEJICTABIEHBI B BUJE reorpaduyeckoil MHPOpMauOHHON
cucrembl (I'MC). [laHHBIN TIPOEKT ClEQyeT HavyaTh C MPUOPUTETHBIX BOJOXPAHUIIHUII,
OTOOpaHHBIX COriacHo pekoMeHpanuu No. 1, Bkirodas Bogoxpanuiumia [Hlamkup u
Atipuyait. Ilo3ke, Mo Mepe BBIOJIHUMOCTH, CIEAYET NMPOBECTH HCCICIOBAaHUS Ha
OCTallbHBIX YYacCTKaX, O KOTOPBIX HMEIOTCS COOTBETCTBYIOIIHE IEPBOHAYAILHBIE
TormorpaduuecKue AaHHBIE IO OINPEAEICHHUI0 HOJITOCPOYHOTO TBEPIOTO CTOKAa B
pa3IMYHbIX YacTAX CTpaHbl. B 3akioueHue, peKOMEHIyeTcs MPOBEACHUE KaK MOXKHO
00JIbIIIe UCCIIETOBAHUMN IO OCTABUIUMCS BOJOXPAHUITUIIIAM.

OpnnHo3HauHO, uTO npu 3P(PEKTUBHON pabOTE C COBPEMEHHBIM 000pYI0BaHUEM
MOTJIO OBITH HCCIEeNOBAaHO MpHOMM3UTENsHO 10 BOAZOXpaHWIHWIN, CpeaHee BpeMs,
[OTPAaYEHHOE Ha IIOJEBOE MCCIIEJOBAHME OJHOIO BOJOXPAHWJIMINA, COCTaBJIIOIIEE
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MIPUMEPHO OJIHY HEJECII0, IOJDKHO OBITh aJICKBATHO BPEMEHH [IJIsi 00paOOTKU JaHHBIX
U COCTaBJICHHSI 0T4YeTOB. M3-3a O0sbIIOT0 00beMa BBIICYNTOMSIHYTHIX MEPONPHUATHH,
OPUEHTHUPOBOYHO JB€ HEAENW TOTPeOYIOTCs Ui TOJEBOTO  MCCIETOBaHUS
Bonoxpanuwnuia [lamMkup u Tpu HeAenu 1151 BOJOXPAHWIHMIIA MUHTeueBup.

4. Crparerus 1no ynpap/jeHHI0O TBEPAbBIMH HAHOCAMH. AHAIN3 KAXIOTO U3
IPUOPUTETHBIX YYACTKOB € BBICOKUM ITOTEHLIUAIOM IPOOJIEM MO CKOIUIEHUIO HAHOCOB,
B LEIX ONpEIeeHus: KOrja CKOIUIEHHE TBEPJAbIX HAHOCOB CTAHOBUTCS
NOTEHIMANIBHON MpoOJAeMOi, M3 JIPYTrMX BO3MOXHBIX MpOOIEM M CTpaTeruil 1o
YIOPAaBICHUIO HAHOCAaMHU. OJTOT aHaau3 OyAeT OnmuapTbCsi Ha BCE JOCTYIHBIE
HIPOJIOIMYECKUEe JaHHble, K TOMY JK€ Ha uHpOpMalMi0, COOpaHHYIO Ha
BBIIICYTTOMSHYTBIX dTarmax noj Homepamu 1 u 2. IlpeanoxxeHHsiii ananu3 TpedyeT B
CpelHEM TMNpHUOIM3UTENBLHO OT OJHOW [0 JIBYX HEAENIb YCHWIHMH M0 KaXAOMY
BOJIOXPaHUJIUIILY, B 3aBUCUMOCTH OT UMeloLeiicst nHdopManuu.
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OnbIT 60pb6bLI ¢ 3auneHnem Boaoxpanunuwy B Ungnun'®

AHa/u3 pe3yabTaToB

bosbiiast yacte Tepputopun MHAMM 3aBUCHUT OT OCAIKOB MYCCOHOB, JUISILIUXCS
3-4 mecsina. g XxpaHeHus BOJbI BHE MECSILIEB MYCCOHOB CO3/Ial0TCS BOAOXPAHIIMIIIA.
Bonoxpanwnuia, co3qaHHbIE IUIOTHHAMHM HAa peKaxX, TAaKKe HMMEIT Wi, KOTOPBII
HaxOJUTCS B BOJIE PEK, 3HAUMTENIbHAS YacTh MJIa OCENAeT B PE3EepByape, TEM CaMbIM
yYMEHbLIAs IPOCTPAHCTBO, JOCTYITHOE ISl XPAHEHHUS BOJBI.

3ansieHue NPUBOIUT K YMEHBUICHUIO BBITOJIbI OT OOBEKTOB, IOCTPOEHHBIX Ha
OTPOMHBIE I'OCYJapCTBEHHBIE CPEICTBA. 3aWJIMBAHUE BOJOEMOB TAKKE MOXKET UMETh
pAL OpYyIMX IIOCJIEACTBUM, B TOM 4YHCJE IIOBBIIICHHOE HCIAPEHUE, YBEIUYCHUE
MOJIOBO/IBSI, @ TAKKE MOBPEKACHUE TYPOUHBI AIEKTPOCTAHIIH.

I'peropu Moppuc (aBTop «CripaBo4yHHKa IO 3aWJIEHUIO BOAOXPAHUIUID, 1997)
B JOKYMEHTE, MPEACTaBICHHOM Ha VI MexIyHapoIHOM CHUMIIO3UYME IO 3aWUJICHUIO
pex, B Hpwo-lenmu B 1995 romy ormermn: «llocreneHHoe HMCYE3HOBEHUE
BOJIOXPaHWJIHUI IPOUCXOAUT 3a CYET OCAJKOHAKOIJICHHS B  OOJIBIIMHCTBE
BOJOXPAaHUJIUI O BCEMY MHUpPY, M He Tonbko B MHauu. [InoTuHBI OgHO3HA4YHO
OTJIMYAIOTCS OT UHKEHEPHOU MHPPACTPYKTYPhI, TAKON KaK TOPOTrH, MOPTHI, U TOPOJa,
KOTOpbIE MOT'YT OBbITh BOCCTAHOBJIEHBI Ha TOM k€ Mmecre. [InoTuHbBl HE MOryT OBITH
BOCCTAHOBJIEHBI B TOM JX€ MECTE, I/Ieé KOTJa-TO pe3epByap ObLI 3aIllOJIHEH OCAlIKOM;
0CaJI0K JTOJDKEH OBITh YAaJICH WM MECTO MOXET OBITh MpocTo 3a0porieno. CTOMMOCTb
OUMCTKH  OONBIIOrO pe3epByapa OT OCAJKOB MOXKET JIETKO  MPEBBICUTH
IIEPBOHAYAIBHYIO CTOUMOCTb CTPOUTEIIBLCTBA IUIOTUHBD).

HenaBHo MBI OTy4nIIN UCCIEIOBAHUS 10 3amiieHuto 27 BogoeMoB B MHauu u3
Hentpansuoii  BonoxozsiiictBenHoit Komuccun (IUBK) TtexHuueckoro otaena
MunucTtepcTBa BOAHBIX pecypcoB WMuauu. DT uccieaoBaHUs TPOBOJUIUCH C
MOMOIIbI0 TEXHOJOTUM CHyTHUKA AUCTAaHIMOHHOTO 30HAupoBaHus (CJI3), manHas
Komuccuss Takke mpenoctaBuia HHQOPMAIUMIO O pe3yibTarax MNpeablIyIInX
UCCIEOBAaHUN MO 3aWJICHHUIO IO COOTBETCTBYIOIIMM BOJOXPAaHUIIUIIAM, KOTOPBIE
OCYIIECTBISUINCH C TIOMOIIBIO O0Jiee TPaAUIIMOHHBIX THAPOrpaPUUECKUX METOJIOB.
HexoTopsie OCHOBHBIE BBIBOJIbI 3TUX UCCIEAOBAHUIN TTPUBEICHBI HUXKE.

Oo0mas kapTuHa

B uenom, ananu3 wucclieioBaHMl C TMOMOIIbIO CIYTHHKA JIUCTAHIIMOHHOTO
30HIUPOBAHUS OCTaBJISIET KeJaTh JIyYIIIEero. OTtueTsl LentpanbHoit
BOJIOXO3AMCTBEHHON KOMHCCHM IOKAa3bIBAIOT XYAIIMN PE3YyJIbTaT IO CPABHEHUIO C
[lenTpoM permoHaNbHOrO JUCTAHLIMOHHOTO 30HAMpPOBaHMS B T. JDkoaxmype. B
OOJNBIIMHCTBE CiiydaeB (DAKTUUECKUH ypOBEHb 3aWJIMBAaHUS  BOJOXPAHMIIUII]
OKa3bIBAETCS BBIIIE, YeM PAaCUYCTHBIN ypOoBeHb. ExXeroaHbIe MOTepHU aKTUBHOTO 00BEMA
23 BOJOXpaHWIHIN (32 HCKIIOYEHHEM YETHIpEX BOJOXPAHWIHUIL U3 27, KOTOPHIC

' Himanshu Thakkar & Swarup Bhattacharyya. Reservoir Siltation in India: Latest Studies
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omucaHbl B oT4yeTax lleHTpanbHON BOJAOXO3SMCTBEHHOW KOMHCCHHU) COCTAaBIISIOT
214,2 miH. M3, T0 ecTh 0,912% oT nepBoHaYaIbHOTO 00BEMa. DTH 23 BOJOXPAHUIIHUIIA
yxe norepsin 23,11% pabouero ob6wéma x 2006 romy. Pacmpenenenue BoJoeMOB B
OTHONIICHUH JI0JIM aKTUBHOTO 00OBEMA pe3epByapoOB MPOMCXOAUT HW3-3a 3AWIICHUS U
3aKJIF0YAETCS B CIICAYIOIIEM:

IHoTepsinHbIil 00beM

25- 20- 15- 10-
0 o _100 0
B % aKkTHBHOIO o0bema | >40% 40% 25% 20% 15% 5-10% | <5%
BOJIOXPAHUJINIIA
Koaunuyecrso ) 3 3 5 4 2 4
BOJIOXPAHUJIHIIL
Tennenuus

3auMBaHUE SIBISIETCSI CEPbE3HOM MPOOJIEMOIl M CPOUHO TPEOYIOTCS EUCTBHUS,
HeoOXoAuMbIe 1711 OOpbOBl € YHMYTOKEHHUEM IPOMU3BOJIUTEIIBHOM BMECTHMOCTHU
pe3epByapoB, KOTOPBIE CTPOATCS HA OTPOMHBIE CPEACTBA HA IPOTSKEHUU MHOTHX JIET.
I'peropu Moppuc B cBoerr cratee 1995 roma, kotopas nmpuBeleHa paHee, OTMETHIL:
«O0mas kapTuHa TMOKAa3bIBAe€T, YTO 3aWJIEHHE DPE3EPBYapoOB SIBIAETCS CEPhE3HOU
HAlMOHAJIbHOM Npo0IeMoil, KoTopasi TpedyeT He3aMeIMTENIbHbIX JEHCTBUM...»

CpenHsist olieHKa JIeBATOTO IJIaHa Takxke npeaynpexaaet (oktsops 2000 r., cTp.
76) O TOM, YTO «CYyIIECTBYET HEOOXOIWMOCTh B TEPECMOTPE COCTOSIHUS YpPOBHEH
3aWJIeHUs pe3epByapoB». Tem He MeHee, OONBIIMHCTBO TaKHX MPEAyNPEKICHUN
OCTaJINCh 0€3 BHUMAHUS U OYUCTKA BOJOCOOPHOM IUIOLIATU, KOTOpPas MOXKET MOMOYb
YMEHBIIUTH 3aWJIEHHE, OTCYTCTBYET, KpOME Kak Ha Oymare.

HNoxnan  T'ocynmapctBennoid  HanmonaneHoit  Komuccun  MHpuum 1o
MHTETPUPOBAHHOMY Pa3BUTHIO BOJHBIX PECYpPCOB IOJIPa3yMEBAET, UYTO Mbl TEPSIEM
okosio 1,3 MumIMapAaoB KyOMUECKHMX METPOB BMECTHMOCTH pe3epByapa B roja. OTH
JAHHBIC SIBJISIIOTCS CUTHAJIOM TPEBOTM JIJIi BCEX, TaK Kak CTPOUTEILCTBO
BOJIOXpaHUIIUIIA €MKOCThio 1,3 Mipa. xkybomerpoB Oyner ctouth 1448 pynuii Ha
CErOJHAIIHUM JIeHb. JTO O3HAYAET, YTO B CPEIHEM KaXKIbld J€Hb MBI TE€psieM 4 MIIH.
PYNHIA 10 NIPUYUHE 3aUJICHHS BOJIOXPAHUIIHILL.
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IlepeoneHeHHbIH

= = E pabouuii 00em = X =
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HasBanue SE|[E=Ea HccIe10BaAHMI Sz 2 Z 3 Cl IloTepu MOIHOCTH /10
BOJIOXPaHHIAIIA = ? £ EE = CIlyTHHKA = 3 8 = o 2 5 2006 r.
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S Gosiee paHHmii = >
aHaIu3
rojg MJIH. M’ MJIH. M %
bxanap 1964 223.703 2000 187.79 35913 36 16.05 0.446 0.998 41.916 18.713
Jlamanranra 1983 502 1999 464.46 37.54 16 7.48 0.4675 2.35 54.05 10.7525
T'ymtn 1984 312.9 2003 249.07 63.83 19 20.40 1.074 3.36 73.91 23.62
Xananu 1976 226.940 2003 188.583 38.357 27 16.91 0.626 1.42 42.62 18.78
Hcanyp 1983 928.262 2003 899.629 28.633 20 3.08 0.154 1.43 32.92 3.55
Kanana 1983 1712 1994 1491.71 220.29 11 12.87 1.17 20.03 460.65 26.91
Kannaga 1985 423.953 2003 376.705 47.248 18 11.14 0.62 2.62 55.13 13.00
Kpumnapakacarap 1932 1275.70 2000 1215.94 59.76 68 4.68 0.068 0.88 61.96 4.84
Keipaemxynan 1983 3.824 2002 3.414 0.410 19 10.72 0.56 0.02 00.49 12.81
Hwxnauit bxapanu 1955 780.546 2000 702.025 78.521 45 10.06 0.224 1.74 89.01 11.40
MbiitoH 1955 607.268 2001 453.69 153.578 46 25.29 0.549 3.34 170.25 28.04
Maratuia 1956 1132.7 1999 702.33 430.37 43 38.00 0.884 10.01 500.43 44.18
Maropakim 1955 547.59 2000 474.82 72.77 45 13.29 0.295 1.617 82.47 15.045
Hapasumyp 1982 867.889 1997 740.345 127.544 15 14.70 0.98 8.50 204.07 23.52
Panurana 1959 374.832 1996 304.226 70.606 37 18.84 0.509 1.908 89.69 23.923
Tlanam 1977 689.567 2003 660.993 28.574 26 4.14 0.16 1.09 31.88 4.62
ITapbati 1963 102.893 2003 86.405 16.488 40 16.02 0.40 0.41 17.72 17.22
Pamcarap 1905 29.397 2003 24.663 4.734 98 16.10 0.165 0.05 04.88 16.60
Pananparan Carap 1970 1861.36 2002 1720.13 141.23 26 7.59 0.237 4.41 158.88 8.532
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roja MJIH. M° MJIH. M° %
Penranu 1983 3412 2001 3217.74 194.26 18 5.69 0.32 10.79 248.85 7.29
Conayp 1988 179.611 2003 134.788 44.823 15 24.95 1.66 2.99 53.77 29.94
Cpucaniam 1984 7165.83 1999 5152.50 2013.33 15 28.10 1.87 134.22 2952.84 41.21
Ymuam 1965 131.70 2002 130.124 1.576 37 1.19 0.03 0.04 1.73 1.31
Oo6iee (23) 23492.465 19582.08 | 3910.385 16.65 0.912 214.223 5430.116 23.11
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Kpynnble 3anjieHHbIe BOJOXPAHUIMILA

HUccnepoBanusi ¢ MNOMOIIBK) COYTHUKA AUCTAHIMOHHOIO 30HIWPOBAHUS
M0Ka3aJiid HEKOTOPBIE CUIIBHO 3auJICHHBIE BOOeMbl UHauu:

MartarTujia

MakcumanbHbIli 00beM €MKOCTH moTepsH Mexnay 1956 u 1998-1999 rr.
MepTBBIif 00bEM JA0LIEN 0 YPOBHS cpabOTKu - 295,66 M U MONTHOCTHIO 3aIOJIHEH
uinoM. B HacTosiee BpeMs MOJHOCTBIO 3aMOJHEHBI WioM 296,15 m. Ilomnas moreps
emkocTH Ha 1999 paBna 430,47 MIITHOHOB KyOUYECKUX METPOB.

I'ymtu (Tpunypa)

3a 19 ner motepsaHo 63,83 MWIIMOHOB KyOMYECKHMX METPOB, YTO COCTABIISET
20,4% ot moJyie3HOro 00BEMa BOIOXPAHIIIUILIA.

MbhiiTton

25,29% mone3noro o0bEMa pe3epByapa 3amIiioch 3a 46 Jier.

Kanana

12,85% mone3noro o6béma (278,6 MUIIIMOHOB KyOWYECKUX METPOB) 3aMIIMIICS

3a 11 mer.

Cpucaniam

2013,33 mwnoHoB KyOmdeckux meTpoB miu 28,096% mone3noro oonéma

3arTniicd 3a 15 jer.

Boicokuii ypoBeHb 3aHJICHUSA

B Ttabnuue nokazaHo, 4To ypoBeHb 3awiieHus 14 u3 23 BOJOXpaHUIUI]
OKazaJicsl BbIIIE, YeM MPEIoiaraeéMblii yPOBEHb.

dDaxkTHYecKas
IIpoexTHast
PaxkTHYeCKaA cTaBKa B %
Pe3epByap Peka MOII{HOCTbD, .
CTaBKa, MM/TO | OT MPOEKTHOM
MM/T0JX
MOIIHOCTH
I'ymtn (Tpumypa) ['ymta 0.362 9.94 2746
Kyredemkulai
Ksipenemkynan YMmTpy 0.138 0.144 104.35
(Meranas)
Xamamu (MIT) bersa 0.476 2.032 427
Marartuna (VII) bersa 0.132 0.370 280.3
[Tap6aru (Paxactxan) | [Tap6atu (Uambain) 0.157 0.524 333.8
Pamcarap (Paxactxan) | bamanu (YambGan) 0.081 0.274 338.3
Kanana (I'yxapart) Maxu 0.13 1.146 881.5
ITanam (I'yxapar) Maxu 0.357 0.475 133.1
Hcanyp (Max) Herrarira 0.357 0.379 106.2

(l'oamaBapu)




DakTuvecKan
IIpoexTHas
dakTHYecKas cTaBKa B %
Pe3zepByap Peka MOIIHOCTD, N
CTaBKa, MM/TOJI | OT MPOEKTHOM
MM/T0]
MOIITHOCTH
Martopakmm (JKapxarn) | Maropakmm 0.364 0.696 191.2
Mbiiton (JKapxann) Jamomap 0.905 1.282 141.7
Counyp (Yartucrapx) | Maxanagm 0.357 5.768 1615.7
Penranu (Opucca) Bpaxmanu 0.39 0.427 109.5
Kamnana (Kepasia) Kamnaga 1.45 4.78 330
W3 npyrux uccijiegoBaHuii
Vian (Dyxapar-1992) | Tamu | 0149 | 0.814 | 546.3

FOI[I)I XAJAaTHOCTH

Otaen AUCTAaHIIMOHHOTO MCCIIEIOBaHMS 3asgBIII, 4TO ¢ 1958 roga, kormga ObLIO
YCTaHOBJIEHO, YTO aKTHBHBIA OO0BEM BOJOXPAHWIWI CHUXKACTCS IO TIPUYHHE
3aWIMBaHus, OBUIM  TPEANPHUHATHI  CUCTEMATHUYECKHUE  YCHUJIUS  Pa3IMYHBIX
JIeTIapTaMeHTOB/OpraHU3aIfil IJ11 BRIYUCICHUS 00beMa BOAOXPaHUIIHIII.

HccnenoBanus B paMkax 0030pa MOKa3bIBAIOT, UTO JTAHHOE 3asBIICHUE SBIISCTCS
HeoOocHOBaHHBIM. ToONBEKO B BoAoXpaHmwiuiax MartaTmia 1 MPUTOH OBIJIO MPOBEICHO
Oonee msATH uccieaoBaHuil. B ciyuyae Bogoxpanwiuina [lanurana ObUTM TPOBEACHBI
TP UccienoBaHus. Tpu BoJOXpaHWIMIIA ObUTM MCCIEAOBAaHbI MO JIBa pa3a U IIECThb
BOJOXPAHUIIUII 110 OgHOMY paszy. OcTanbHble 15 BOIOXpaHWIHIL OBUTH UCCIIET0BAHbI
[0 OJHOMY pa3y C TNOMOIIBIO JHCTAaHUMOHHOTO 30HIMpoBaHuA. Pamcarap,
Kpumnapaxacarap, Hwxnnit bxasanu, J[lyaxaBa, Ymumam - Bce 3TH CTapble
BOJOXPAaHUIIUIIA ObLIM UCCIIEIOBAHBI B MIEPBbIN pa3, KaK YKa3bIBa€TCs B OTUETE.

Bopoxpanwnume Pamcarap B mrate Pamxkacrxan, moctpoeHHoe B 1905 r.,
uccaeaoBaHo nepssiil pa3 B 2003 roxy.

OmulKy NpyM NOCTPOCHUH M IKCINIYATAUMHU IVIOTHH

N3yuas anaims ucciaeqoBaHUM CIIyTHUKA JUCTAHLMOHHOI'O 30HAUPOBAHUS, MBI
OoOHaApPYXKUJIN CEPbE3HbIE OIUOKHU MPU MPOESKTUPOBaHUU MIOTUH. [IpuBenem mpumeps
U3 OTYeTA!

M:xaxam

B cootBercTBHM ¢ HCCIEAOBAaHHUSIMH CIIyTHUKOBOTO  JIUCTAHIIMOHHOTO
30HIUPOBAHUS, MTOJIHBIN 00BbeM Bopoxpanmiuia B 2002 roay 6bu1 Oosbiie Ha 32,64%,
4eM TPOSKTHBI TONHBI 00BEM BOZOXpaHMWIHmA - 132,28 MiH. M’, TIepBOE
HaIlOJIHEHUE BOJOXPAHUIIMIIA COCTOSUIOCH B 1986 romy. 3arorsieHHas TeppUTOPHS
ObL1a OoJbIIe HaA 14,923 KMZ, T.€. 6osbie Ha 47,75%, yem mnanupoBajock - 10,1 KM
[lepecunThiBaeMasi 1IOHIaAb PACIPOCTPAHEHUST BOJbI BO BpeMs HAIOJHEHUS
BOJIOXpaHUIIHUIIA cocTaBisiaa 10 16,218 KM2, YTO O3HAYAET - 3aTOIUICHHAS] TEPPUTOPUS
B 1986 rony Obuia Gonbiie Ha 60,57%, yem 3amnanupoBaHo. [[pyrumu cioBamu,
JOTIOJTHUTENIbHO ObUIO 3aToruieHo 6118 ra 3emim, a 4TO CIy4MUIIOCh C HapoOJIOM B
JMaHHOW O0OJacTH 3aTOIUICHHWS - HEW3BecTHO. lcciemoBaHWe TOBOPUT O TOM, 4YTO
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TEXHOJIOTUH CITyTHUKOBOTO JHCTAHIIMOHHOTO 30HIAMPOBAHUS TMPU3HAIOT 3TU TPyObIe
ommoOku: «Pe3ynbraTel Mo BogoxpaHwmmmy [[xaxam Obutn 00CYX ACHBI CO MHOTHUMH
JOJKHOCTHBIMU JIMIIAMH OTAeNa uppuraiuu. OHU BBICKA3ald MHEHUE, YTO U3MEHEHHE
IJIOLIAIA MOXKET PasiinyaThbCs Ha MOPSIOK». MOXHO JIM JOBEPSATH IUIAaHUPOBAHUE,
CTPOUTENBCTBO W JKCIUTyaTaIl[dio OOJBINNX TUIOTUH B PYKM YHMHOBHHKOB, KOTOPBIE
MOTYT TNPEAOCTABIATh TAKOE OMpPAaBJaHHUE JJI TakKuWx rpyObIX OMMOOK? A KaKUMH
OyZyT MOCJIEICTBUS ITUX IPYOBIX OIIHOOK?

MaraTruiaa

CornacHo HcCCIEIOBaHUSIM CHYTHUKOBOTO JUCTAHIIMOHHOTO 30HIMPOBAHHS,
UCXOJHBbIE JaHHbIE SBISUIMCH HE COOTBETCTBYIOUIMMM: «Tak Kak MPOEKT
paspabarbiBaicst eme B 1956 rogy Ha OCHOBE HENOCTATOUYHOI'O MCCIEIOBaHUS, 3a
OCHOBY OblLy1a MIPUHSAT TOJIHBIN 00beM 985,71 MITH. MY,

Hnyxxn

CornacHO HCCIEAOBAHUSM CIIyTHUKOBOTO JHCTAHLUMOHHOTO 30HIUMPOBAHUSA,
JaHHBIE TI0 TIEPBOHAYAIBHOMY TIOJHOMY OOBEMY BOJOXPAHMIUINA W TUIONIAU
3aTOTUICHHS BOJIOXPAHWINIIA OBUTH HE BEPHBI.

HUcanyp

CoryacHO HCCIEAOBAHUSIM CIIYTHUKOBOTO JIMCTAHIIMOHHOTO 30HUPOBAHUA,
JaHHbIE TIO0 TMEPBOHAYAIBLHOMY TOJHOMY OOBEMY BOJOXPAHWJMINA W TUIOMIAJU
3aTOIUICHUS BOJIOXpaHWINIIA ObUTH HE BepHbI. «llociie HECKONBbKUX JIET IKCILTyaTaluu
BOJIOXPAaHUJIMINA 3TU JAHHbIE JOLLIM JO CBEAECHMS BIACTEM, B JAHHBIX HMEHOTCS
HEKOTOPBIE PACXOKJEHHUS B HICXOHOM 00beMe BOJIOXpaHminIa. Vcxo/iHble 3HaYCHUS
U MCcleIoBaHusl NojaApoOHO ObulM mpeacTaByieHbl lleHTpanbHOW opraHuzanuu 1o
poeKTUpOBaHuto, I. [lyna. PykoBoaurenu npoekra u LlenTpanbHas opraHu3anus 1o
IIPOEKTHPOBAHUIO BBIACHWIM, YTO HMMEIOTCA HEKOTOPHIE PAcXOXkKAECHHS B pacderax
UCXOIHBIX NapaMeTpoB. JlanHble ObUIM MEpecYuTaHbl, U ObUT yCTaHOBIEH pabounii
o6wveM Bogoxpanmwmma 1241,537 u 928,262 miH. M>». DTO 03HAYANO COKpalleHUE Ha
37,523 MIH. M° 00LIEero 06beMa i CHIKEHHE pabouero o0beMa BOJOXPAHIIMILA HA
35,837 muH. M.

MauxyHa

[TepBonavanpHBIN pabounii 00beM Bomoxpanuuima (1955 r.) - 892,55 mun. M

- yBenuuwiics A0 954,23 muH. M’ B COOTBETCTBUH C VCCJIEOBAHUAMHU CITyTHUKOBOTO
JIMCTAaHIIMOHHOTO 30HAUpOBaHMs. Kak oTMedaeTcsl B CCIIeI0BAaHUH, TIEpBOHAYATIBHBIC
UCCIIEOBaHUsA HMENIM JIpyrue JaHHble. VcXoaHble [aHHBIE 110 BMECTUMOCTH
BOJOXPAHMJIUIIA TAK)KE ObLIN HE BEPHBI.

Pana IIpatan Carap

B coorBercTBUM € UCCIICOBAaHUSMHU CIYTHUKOBOTO JMCTaHIIHOHHOTO
30HUPOBAHUS MPUHST BBIBOA: «C Yy4ETOM BBITICH3IO0KEHHBIX UCCIICIOBAHUN MOXKHO
clienaTh BBIBOJI, YTO PE3yJbTaThl NpenbiAymux uccienoBanuit 1970 u 1996 rr. ne
BCPHBD».
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Yro caeayer caenarb?

ITonHOCTBIO M30€XKAaTh WM OCTAaHOBHTL 3aWJICHHE HEBO3MOJKHO, HO
CYIIECTBYIOT CIIOCOOBI IO YMEHBIICHUIO 3aMJICHHUS BOJOXPAHMIIUII, OJHUM M3 TaKUX
SBIISICTCSL ouncTKa BogocOopHoit mnomanu (OBIT). Ouncrka BoO0COOpHON TUIOIIATN
IMPUMEHSET pa3IM4YHble METOAbl (YCTPOMCTBO 30HBI 3€JIEHBIX HACAXKJICHUH,
TpaMOOBaHHE Pa3MbIBOB, BO3BEACHHUE 3AIUTHHIX JaMO M T.J.) B AErpagupOBaHHBIX
4acTAX BOA0COOpHOro OacceitHa AIsi YMEHBIIICHUS 3arJICHHS BOOX PAHHUITHIIL.

ITpoext OBII kak oxumaercs, OyJaeT peain30BaH Il MUHAMAJIBHOTO 3aMJICHHS
BOJIOXPAHUJIUI J0 Hauaja pealu3alud MpoekTa cTpoutenbecTBa. OJHAKO U 371€Ch
CUTyalus BbI3bIBaeT TpeBory. Jlo cepeaunbl 1980-x mpakTHUeCKH OOJIBIIMHCTBO
IPOEKTOB 1O JOJMHAM PEK HE HCIOJIb30BaJd KOMIIOHEHT OYHMCTKH BOJOCOOPHOI
wiomaaun (OBII). B HekoTopweix ciydasx, kak bxakpa, rme B TpoekTe ObLI
WCIIOIb30BaH KOMIIOHEHT OYMCTKH BojaocOopHoi twiomamu (OBII), mo cioBam
['ocynapcTBEHHOTO reHEpalbHOTO ayAuTopa W peBu3opa Muauum He ObUIO crocoba
BBISICHHUTH JeiicTBUTENbHO 1 3¢ dextuBHa OBII, a nensru, Beigenennsie Ha OBII Bce
MOTPaYeHbI, KOCBEHHO HAMEKAsl, 9YTO HUYETO He OBLJIO PEATbHO CIEIIaHO.

Jlaxxe B ciryyae MpOeKTOB, pACCMOTPEHHBIX BO BTOPOM nosioBuHe 1980-X roaos,
npenocrapinenue kommoHenTta OBII cymectByer Tompko Ha Oymare. Ilocmemnme
npumepsl, puHaHcupyembie BeemupasiM 6ankom - I'D9C Harna Xaxpu 1500 MBT u
Kaumnpakam baca 300 MBT, 06a npoekra B mrare Xumadan-IIpagem. O6a nmpoekra
Obutm BBeAcHBI B OJKcmuryartammio B 2003 romy, HOo mmanbel mo OBII eme He
peasninzoBanbl. [IpoexT Harma XXaxpu yxe CTONKHYJCS C Cepbe3HBIMH MPOOIeMaMu:
MPOEKT MPUILIOCH OCTAHOBUTH Ha 25 JTHEN M3-32 BHICOKOTO YPOBHS 3aUJICHUS PEK.

3ak/Io4eHue

EMKocTH BOOXpaHUIMIL OBIIM CO3/IaHbI 32 MUJUIMAP/OB PYIUNA, U MBI 0 CUX
Op MPOAOJKAEM KaXJIbld TOJl TpaTUTh OIPOMHBIE CpPEACTBA I CO3/IaHMS
JOTIOJTHUTENIBHOM ~ BMECTMMOCTH  pe3epByapoB. OrpomMHbBIE  COLMAJBHBIE U
9KOJIOTUYECKHE PAcX0/ibl OBLIN BBHIIUTAYEHBI JJISI CO3JAHMs dTUX BOAOXpaHWIUII. Tem
HE MEHEE, Mbl HHMYEro MpPaKTUYECKH HE JeNlaeM JJis TOro, 4TOObl OCTAaHOBUTh
YHUYTOKECHHE BOJOXPAHWIMIL H3-32 3aWJICHUS, CO3/IaHHBIX TAaKUMH OIPOMHBIMHU
MHBECTULUSAMU. B COOTBETCTBUM C HAIIMM TEKYLIUM aHAJIU30M, MBI TEPSIEM HE MEHEE
1,95 mupa. kyOOMeTpoB €MKOCTH M3-3a 3aWJICHHSI KaXKIbId T'0JI. YOBITKH BBI3BIBAIOT
TPEBOTY M CaMble XyAIIHE MOcieacTBUs. HanmprumMep, Mpou3BOACTBO 3IIEKTPOIHEPTUHU
u3 oOHoBIeHHOW TioTUHBI ['ymTun B Tpumypa (ycranoBieHHass mouiHocTh 15 MBT)
HACTOJIBKO HU3KO, YTO jaxe oTueT BecemupHoro 6anka o crpareruu Cesepo-BocToka
(2006) pekoMeHIyeT UCCIIEI0BATh MTPEKPAIICHUE YKCILTyaTalluy IJIOTUHEI.

K tomMy BpeMeHu Korja Bbl MPOCHETECh 3aBTpa YTPOM, Mbl MOXEM IOTEPSTh
€MKOCTh PE€3epByapoB Ha 5,53 MJIpA. pylHil, © CTOUT MOMHHUTh, YTO Mbl HUYETO HE
JienaeM, YTo0bl OCTAaHOBHUTH 3TO pa3pylieHue!
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XapakTepucTuka BoaoXpaHUMULL, NOCTPOEHHbIX
B Pa3sfUYHbIX CTPaHax Mupa

IIpunoxenune

- IUIOIIA/b
BbicoTa EMkocTb,
HasBanue Crpanbl Peka 3 3epKaJia,
MJIOTUHBI, M| MJIPA. M o’
Puo-
1. Anucrag CIIA, Mexkcuka 87 7,0 341
I'panne
2. Acan (Tabxka) Cupus EBdpar 60 11,90 630
3. bunac Wngus buac 125 6,90 262
4. buu-316 Yugan Mapokko Dnap-Adun 125 1,50 348
HOxHo-
5. Baainp Adpuxanckas Baasp 50 2,90 300
Pecriybnuka
6. Baagu Taprap Wpax Turp - 72,80 2000
VYranna,
/. Buiropua Tansanus, Bukropus- 31 204,8 7600
(Oysn-Douic) Hun
Kenus
8. I'ebenb-Aynue Cynan benbiit Hun 12 3,25 596
9. 'abunp carap
(Bxaxpa) WNunus Carnenx 200 9,87 176
10. Kamxkakait Adranucran I'mnbmenn 80 2,68
11. T'oBe AHrona Kynene 55 2,57
12. Kaiipakkym VY30ekucran Ceipnapbs 24 4,16 513
13. Koka Dduonmst ABam 40 1,90 250
14. ManaHxTana Manu badunr 55 13,10 500
15. Manrna ITakucran Jxemam 116 7,25 260
16. Mure Mekcuka Puo-Touto 70 6,52 500
AnemaH
17. Munre-Yayp AzepOaiikan Kypa 65 16,07 605
18. Harap- WNHpus Kpumina 120 11,55 286
JxyHracap
19. Hacep (Caan,
Db-Aanu, Acyat) Eruner, Cynan | Hun 95 157,0 5120
20. Tloyomr (Hmom- | py Konopajto 200 33.26 646
Kanbon)
21. Ilosuoc [lepy Uupa 45 120
22.T okrorynsckoe | Kupruscran Hapsin 180 19,5
23. Hypekckoe TamxukucTan Baxm 275 10,5
TypkmeHnuncras,
24. TysIMyIOHCKOE VabeKiCTan Amynapbs 7,8 650
25. Ceppoc- ApreHTtuHa Heyken 40 43,4 607
Kosopagoc
26. Tapbena Wnaus XuHau 130 13,70 260
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miomaab

BricoTa EmMmkocTs,
Haspanmue Crpanbl Pexa 3 3epkaJa,
MJIOTUHBI, M| MJIPA. M o
27.
Nuamna Kpumna 120 11,55 286
HarapmxyHcarap
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IIpunoxenue

MHUHHUCTEPCTBO SHEPI'ETUKHU N SJIEKTPUOUKAIIMN CCCP

I''TABHOE HAYYHO-TEXHUYECKOE VIIPABJIEHUE OHEPI'ETUKHN
N SJIEKTPUDOUKALINN

MNMpaBuna akcnnyaTtauum
3aunsieMbIiX BOAOXPaAHUIULL, Marion U cpegHen eMKOCTHU

PJI 34.22.502
(TIP 34-70-009-83)

VIK 621.311.21:627.8.034.5

PA3BPABOTAHO  MOCKOBCKMM  TOJOBHbIM  mnpennpusitueM  [[pou3BOJICTBEHHOTO
Oo0OBEAMHEHUS MO0 HAaJaJKe, COBEPIICHCTBOBAHWIO TEXHOJOTHUH W OKCIUTyaTalldd W CeTei
"Coro3TexaHepro”

Ucnonuutens A.C. BopoOneB

OIOBPEHO HayuyHO-TeXHMYECKMM COBETOM MUHHUCTEPCTBA MENMOPALIMA U  BOJHOTO
xo3siictea CCCP 03.07.84 1. Ne 416

YTBEPXJIEHO I'naBHbIM TEXHMUYECKHUM YIPABIEHUEM IO SKCIUTyaTalldd SHEPrOCUCTEM
15.04.83 r.

3amecturens HavanbHUKa .5, Ilamapakos
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BBEJEHUE

Bce BOgOXpaHMIMINA HOCTENEHHO 3aIllONHSIOTCS PEYHBIMH HaHOCaMHU (IIECOK, W M T.IL.).
Oco0eHHO MHTEHCHBHO 3TOMY MPOLECCY TTOABEPKEHBI T€ N3 HUX, KOTOPHIE PACIIOIO0KEHBI Ha
pekax ¢ OOJBIINM KOJHYECTBOM TBEpAOro croka. CoriacHO ONBITHBIM JIaHHBIM, 32 5-10 net
IKCIUTyaTallMi MHOTHE BOJOXPAaHWIMIIA CYTOYHOTO PETYJIUPOBAHMS, PACIHOIOKEHHBIE Ha
FOPHBIX peKax, 3amojHsTcs HaHocamu Ha 70-90% cBoero o0beMa, 4TO OTPHULATENILHO
CKa3bIBacTCs Ha pabOTe BOJONOIB30BATENEH, B TOM UUCIIE TUAPO3IEKTPOCTAHIHH.

IIpaBuiia UMEIOT LEIBI0 OKAa3aTh ITOMOIB DKCILUTyaTAlIMOHHOMY IEPCOHAY B COXPAaHEHUU Ha
BO3MOXHO OOJIBIIMNA CPOK PEryJUpYIOIMEH eMKOCTH OT 3auJI€HHs, a PU HEOOXOIUMOCTH - B
OpraHM3alyi OYMCTKU BOJOXPAHUIIUIIA OT HAHOCOB.

B IlpaBumax wu37I0KE€HBl OCHOBHBICE TEXHMYECKHE M OpraHHU3al[MOHHBIE TpeOoBaHUS K
JKCIUTyaTallid  BOJOXPAHWIWII,  BBIOJHECHHE  KOTOPBIX  OOECHEeYnBaeT  peEIICHHUE
roctaBieHHbIX 3a1a4. [Ipu coctaBnenuu [lpaBui ucronb30BaH ONbIT OOPbOBI C HAHOCAMH U
JIEUCTBYIOIIUE PYKOBOJISIINE U HOPMATUBHO-TEXHUYECKHE JIOKYMEHTHI: "OCHOBBI BOJIHOTO
3akoHomarenscTBa Coroza CCP um  corwsnbix pecnyOnuk”, "llomoxxenue o mnopsiake
WCTONIb30BaHUs BOJHBIX pecypcoB Bogoxpanwnuiy CCCP" (M.: TumpoBonxos, 1972),
"[IpaBmiia TEXHHUYECKOM HSKCIUTyaTallMd JJICKTPUUSCKUX cTaHUud u cereit". Uzm.13-e (M.:
Oueprus, 1977), "Tunosas I/IHCTp%/KIII/I}I M0 3KCIUTyaTallud BOJOXPAHWIHUIL I HYX]J
opoiieHus: eMkocthio o 10 muH. M™": BCH 33-3.02.01-84 (M.: Corosrunposoaxos, 1982),
"TumoBasi WHCTPYKLMS IO OJKCIUTyaTalluM THUAPOTEXHUYECKUX COOPYKEHUH PYCIOBBIX
(npurutotuHHbIX) THApoekTpocTaHiui" (M.: CIIO Corosrexanepro, 1979), "Tunoas
UHCTPYKLHUS IO  OSKCIUTyaTallud THUAPOTEXHUUYECKUX COOPYKEHMHA  JepHUBALIMOHHBIX
ruapodnekTpoctanimit": TU 34-70-016-82 (M.: CIIO Corosrexanepro, 1983), "Ilpasmia
TEXHUKH O€30MaCHOCTH TIPU OKCIUTyaTallud BOJHOTO XO34HCTBA, THUAPOTEXHUUYECKUX
COOPYKCHHH M THAPOMEXAHHYECKOTO 00OopyaoBaHus siektpoctaHuuit" (M.: Atomusnar,
1978) u np. Hcnonb3oBaHHBIE PYKOBOAAIIME W HOPMAaTHBHO-TEXHHUYECKHUE MaTepHallbl
BKIItOUanuch B lIpaBuia mo BO3MOKHOCTH 0€3 M3MEHEHMsI MX PEAaKIHH, 4TO 00eCcTeunBaeT
cooTtBeTcTBUE [IpaBui yTBEpKIEHHBIM U AEHCTBYIOIUM B HACTOSALIEE BPEMs JOKYMEHTaM.

IIpaBuna neHCTBUTENBHBI UL BCEX 3aMIIIEMBIX BOJOXPAHHIMIL CyTOYHOIO M HEIEIBHOIO
perynuposaHnus, Haxonauuxcs B BeaeHn Munosnepro CCCP u Munsonxosza CCCP.

C BeIxomoMm Hacrosmux IIpaBun Bce AEHCTBYIOIME OTPACIEBBIE JOKYMEHTBI IIO BOIPOCaM
JKCITyaTallud 3aWiIIeMBIX BOJOXPAaHMJMIL, a TaKKe€ MECTHBIC DKCIUIyaTallMOHHBIE H
JOJDKHOCTHBIE HMHCTPYKLIHMH JOJDKHBI OBITh TPHUBEIEHBI B COOTBETCTBHE C JaHHBIMH
[IpaBunamu.

1. OBIIHE ITOJIOKEHUSA

1.1. HaCTOHIIII/Ie HpaBI/ma OHNpCaACIA0T O6IIII/IG OPUHLHUIIBL JKCIUTyaTalun 3auJIACMbIX
BOJIOXPAHUIINILL, KOTOPbIMH JOJIKHBI PYKOBOJACTBOBATHCA BCE OpraHusanmu,
OCYIIECTBIAIOMUEC BOAONOJIB30BAHUC.

1.2. OcHoBHOM 3ajgadedl SKCIUTyaTallMd MHTEHCHUBHO 3aWIAEMBIX BOMOXPAHUIMIL SIBIISAECTCA
NpeoXpaHeHHE PEryIUPYIONEH eMKOCTH OT 3aUJIeHUs U 00ecTiedeHHe HOPMaJIbHbIX YCIOBUH
paboThI THAPOY3TIa U BOJIOTIOIB30BATEIICH ¢ yUETOM OXPaHbl OKPYIKAIOLIEH MTPUPOIHON CPEIBI.
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1.3. Jlnsg KaxJIoro MHTEHCHBHO 3aWJIIEMOrO BOJOXPAHWJIMINA HAa OCHOBaHWM HACTOSIIMX
[IpaBun JOMKHA COCTaBIATHCS MECTHas NPOU3BOACTBEHHAsT HMHCTPYKUUs Mo Ooprde ¢
HAHOCAMHM, COJEpKaIlas YKa3aHus IO pEeXUMaM  paboThl  BOJOXpAHHWIHUINA U
TUAPOCOOPYKEHHH, PacloIOKEHHBIX Ha HEM, B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUM:
TpeOOBaHUI BOJOIOJB30BATEIICH, THAPOJOTHICCKOM OOCTAaHOBKM Ha pEKe, IMPOTHO3a
BOJIHOCTH, CTETIEHH HAIMOJHEHUS BOJAOXPAHUIIMINA U JIP.

1.4. HaGmonenue 3a BOJOXpaHWIMIIEM, 0000mIeHHe onbiTa paboThl, a TaK)XXe COCTAaBIICHHE
MECTHOH TIPOU3BOJCTBEHHOH HMHCTPYKIMU 10 Oopr0e ¢ HAHOCAMH OCYIICCTBISET
OpraHm3anus, OSKCIUIyaTUPYIOIasi BOJOIOIIOPHBIC COOPYKCHHMsS M OTBETCTBEHHAs 3a
TEXHHYECKOE COCTOSHHE BOJOXpaHWIHIIA. [Ilpy HEOOXOOMMOCTH Ui  BBIIOJHEHHS
YKa3aHHbIX pa60T OHa MOXKCT INPUBJICKATb Ha HOOrOBOPHLIX Ha4dadIaX COOTBCTCTBYHOLIUC
HAYYHO-HCCIIe/0BATEIILCKHE, IIPOSKTHBIC U HAJIAJ0UYHbIC OPraHU3aIiH.

1.5. MecTtHasi mpoOU3BOACTBEHHAss MHCTPYKIHS MO OOphOE ¢ HAaHOCAMH COTJIACOBLIBAETCS C
3aMHTEPECOBAHHBIMU OPTAaHM3AIMSIME (BOIOIOJIB30BATEISIMH JIAaHHOTO BOJOXPAHWIWIIA) U
YTBEPIKIAETCS MECTHBIMHU OpraHaMH IO PEryJIMPOBAHHIO HCIIOJB30BAHUSI M OXpaHEe BOJ
Munsojaxosa CCCP.

IIpumeuanue. BMecTo caMOCTOATENBHON MHCTPYKIIMH MOYKHO MPEAYCMOTPETh CHEIUAIbHBINA
paszen B "l[IpaBunax skcrutyaTanuy BOAOXpaHmMAIa'.

1.6. MecTnas HPOU3BOJACTBCHHAA HHCTPYKIIHS 11O 6opb6e C HAHOCAaMM JOJI’KHA BKJIHOYATh:

- KpaTKyl0 XapakTepHUCTHKY BOJOXpPAaHWJIMINA W THIPOY3Ja, UX Ha3HAYeHHE U
JKCIITyaTallMOHHbIE (PYHKIMH, TpeOOBaHUS BOJIONOIL30BaTEIEH;

- KPATKYIO XapaKTCPUCTHUKY KUIAKOI'0O U TBEPAOTO CTOKOB;,
- IOPAAOK OpraHm3aluu HB.6JHOJIGHPII?I 3a COCTOAHMECM BOJOXPAaHWIINILA,

- PE3YyJbTAaThbl NMOCICAHUX IMPOMEPOB BOJAOXPAaHWIMILA W IIOCTPOCHHBIC IIO 3THUM IIpPOMCpaM
KpPHUBLIC 00BEMOB BOOOXpaHWIMIIA (CT&TI’I‘ICCKI/IC U I_{I/IHaMI/I‘IeCKI/Ie);

- PEXKUM IKCIUTyaTallid BOJIOXPAHWJIMIA B TEPHObI TOCTYIUICHUS OOJIBIIOTO KOJNYECTBA
HAaHOCOB;

- TOPSIIOK TOATOTOBKU M TPOBEACHUS MEPOIPHATHH MO OYMUCTKE BOJOXPAHUIHUINA OT
HaHOCOB;

- Tp€6OBaHI/I$I 10 TEXHHKe OE30MacHOCTH opu OpraHus3anuu OYHCTOK U HOpOBCIACHHU
Ha6JIIOIlCHI/Iﬁ 3a COCTOSIHUEM BOJOXPAaHUITHINA,

- XKKYpHaJI TCXHUYECKOI'0 COCTOSAHUA BOAOXPaHUIINIIIA.

1.7. B )XypHaJI TEeXHHYECKOTO COCTOSHUS BOJOXPAHUIHUINA 3aHOCAT PE3yNbTaThl HAOIIOICHUI
3a TBEPIABIM CTOKOM, COCTOSHHEM OCpEroB W MEIKOBOJIHH, pa3MbIBAMH H OTIOKCHHUSIMH
HAHOCOB B HIDKHEM Obede, pe3ysbTaThl BCEX OCMOTPOB M IPOMEPOB, a TaKKE ILIAHBI
MEPONPHUATHH 110 COXPAHECHHIO PETYIUPYIOLIEH €MKOCTH M OYMCTKE BOJOXPAaHMUIMIIA OT
HAHOCOB, OTYEThl O BBHIMOJHEHUHU MEPOIPHUATHH U uX 3D(HEKTUBHOCTH, U JPYTUE CBEICHHS
IKCIUTyaTallMOHHOTO XapakTtepa. Dopma KypHalla HE periaMeHTHpyercsi. PesysbraTh
HaOJIFOICHUH 3a COCTOSIHMEM BOJOXPaHWIHINA depe3 3-5 JeT JKCIUTyaTalil CJICTYeT
0000111aTk.

1.8. B cnydae u3MEHEHMs YCIOBMM OJKCIUIyaTallMd WM COCTOSHUSI BOJIOXPAaHWJIMIIA B
MECTHYIO TPOU3BOJCTBEHHYIO HHCTPYKIMIO 1O OOpb0e ¢ HaHOCaMH CIEAYeT BHOCHTH
COOTBETCTBYIOIIME HM3MEHEHUS M JIONOJHEHMs, KOTOpble HEOOXOJUMO CBOEBPEMEHHO
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JIOBOJIUTH JIO CBEJICEHMSI BCEX BOJONOTpeOUTeNnell | TMepcoHana, OOCITy>KMBAIOILIEro
BOJOXPaHWIMILE.

[lepuoguuecku, B CpOKH, yCTaHaBIMBaeMble HOPMATUBHBIMHM JOKYMEHTaMH, HHCTPYKLUS
JOJKHA TIepecMaTpUBATHCS U IEPEYTBEPIKIATHCS.

2. AKCILUTY ATAIIMOHHBII KOHTPOJIb 3A COCTOSTHUEM
BOJIOXPAHWJINIII

2.1. DKcrulyaTallMOHHBIH KOHTPOIb 32 COCTOSIHHEM M padOTOW BOAOXPaHMIIMILIA JOJDKEH
o0ecrneunBarh:

- TOJIYYCHHC CHCTCMATHYCCKHUX MOOCTOBCPHBLIX HaHHBLIX O TEXHHUYCCKOM COCTOAHHUHU
BOJOXpaHWINILIA,

- CBOEBPEMEHHOE MPHUHATUE MEpP Ul YMEHBIICHNUST HUHTEHCUBHOCTH 3aMJICHHUS U COXPaHCHUS
Ha 0oJiee JUIMTENILHBIA CPOK PETyIHPYIOLIeH EMKOCTH;

- NOJIYYCHUEC TEXHUYCCKUX MaHHBIX JJIs 000CHOBaHMS Meponpnﬂmﬁ IO OYUCTKE OT HAHOCOB,

- BBIOOp ONTHUMAIBHBIX OJKCIUIYaTAIlMOHHBIX PEKUMOB  pabOThl  BOJOXPAHWIIHIIA,
obecreunBaronuX TpeOOBaHUs BOJOIIOIB30BATEIICH;

- IOJIyY€HHUE JIaHHBIX JJI pa3padO0TKU MEPOIPUATHNA IO OXpaHE OKPYXkarolleH IPHPOJHOM
Cpeapbl.

2.2. Habmonenus 3a BOZOXPaHUIHUILEM JIOJDKHBI HAYUHATHCSA C MOMEHTA 3allOJIHEHHS €ro U
NPOJIOJIKATBCS B TEUCHHUE BCETO NEPHOA IKCILTyaTal1H.

2.3. B cocTaB 3KCIUTyaTallMOHHOTO KOHTPOJISI 32 COCTOSHUEM 3aWJISIEMBIX BOIOXPAaHHUJIHIL
BXOIST HAOJIOXEHUS 3a:

- YPOBHEM BOJIOXPAaHWIIHIIIA;
- KHUJKUM U TBEPJBIM CTOKAMHU;
- iepepaboTKoi Oeperos;

- OTJIOXKEHUSIMM HAHOCOB M 3apacTaHUEM MEIKOBOIUHM, OOpa3oBaHHBIX B PE3YJbTATEe
3anJICHHUS,

- IOJIHBIMU U PETYJIIMPYHOIUMU EMKOCTAMHU BOJOXPAHUIINIIA,
- 3alJICHUEM HIDKHETO Obeda.

[Teproan4HOCTh KaX10T0 BU/Ia HAOJMIOJEHUI yCTaHABIUBAETCA MECTHONW IPOU3BOJCTBEHHON
HMHCTPYKIMEH B 3aBUCUMOCTH OT YCJIOBUH 3KCIUIyaTalldM M COCTOSIHMA BOJOXPaHMIIMIIA.
Metoauka npoBeAeHUS HAOMIOJCHUH OIpeNeNseTcss pacloyiaraéModl H3MEepUTENbHOM
anmapaTypoil B coOTBeTCTBHM ¢ TpeOoBaHMAMH "HacTaBieHuil rHIpOMETeOpOIOrHIECKUM
cranmusM u rocram” (JI.: 'mapomereounsnart, 1972).

2.4. YpoBeHb BOJIbI B BOJIOXPAHMIIUIIE OIPEACISAIOT HEMOCPEACTBEHHO B PallOHE TOANMOPHBIX
COOPY’KCHMI THApPOYy3Ja BOJOMEPHBIMH peWKaMM WIM camMonucuamMu ypoBHs. llpu
3HAYUTENBHBIX CYTOYHBIX W3MEHCHHUSAX YPOBHS YCTAaHOBKAa camomnucia oOs3arensHa. [lpu
3TOM CaMOMHKCIBI HEOOXOAMMO OO0OpYIOBaTh TUCTAHIIMOHHOM Iepenadcii IMoKa3aHWuh
HEMOCPEACTBEHHO Ha MyJbT ASKYPHOTO HHXKEHEpA THUIPOY3Jia, PEryJIHPYIOLIEro PexuM
paboThl BOAOXPaHUIIHIIA.
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2.5. HabmroneHus 3a pacxoJlOM U CTOKOM BOJIbI IPOBOJAT IO pacxojoMepaMm, a B HX
OTCYTCTBHE - 10 XapaKTePUCTUKAM NPOTAPUPOBAHHOIO IKCILTYyaTAlIMOHHOTO 000PYI0BaHHUS B
COOTBETCTBUU C JEHCTBYIOIIMMH WMHCTPYKIHsIMH. HaOmroneHust 3a TBEpABIM CTOKOM
OpPraHM3YyIOT HA BXOJE B BOJOXPAHWIHUIIEC U BBIXOJE W3 HErO MyTeM B3SATHS MPOO BOIBI Ha
MYTHOCTb.

2.6. B MecTax MHTEHCHBHOTO pa3MblBa U OOpYLIEHHs OEpPEeroB MpoOBOAAT HAOIIOJEHUS 33 MX
COCTOSIHUEM ITyTEM YCTAHOBKHU PENEPOB B HECKOJIBKUX KOHTPOJIBHBIX CTBOpaxX U PeryJIIpHBIX
WHCTPYMEHTAJIBHBIX ChEMOK B 3THX CTBOpAaX.

2.7. HabnroneHust 3a XapakTepoM 3aWiieHHs] BepxHero Obeda, MOJHBIM M PEryJIHupyOLIM
o0beMaMH BOJOXPAHWIHIA TPOBOJAT B MEXKEHHBIH IEpUOJ IyTeM NpOoMepoB INTyOHMH Ha
MOCTOSIHHBIX ~ MomepedyHukax  (ctBopax). Ilpm  HeoOXoauMocTH  omperensercs
IpaHyJIOMETPUYECKHH COCTaB OTIOKEHWH B3ATHEM Ipo0. B ciydae 3arpyaHeHuil B
MPOBEACHUU HAOMIOACHUH COOCTBEHHBIMM CHJIaMH K HCCIEIOBaHHIO IPUBJIEKAIOTCA
CTIEMATM3HPOBAHHbBIE OPTaHU3ALIHH.

2.8. CucremaTU4eCKMMHM HaONIOJCHUAMU 332 JWHAMUYECKOW PEryIUpYolleld €MKOCThIO
BOJIOXPAHWJIMINA  OMNPECIIOT  (PaKTHUECKHE OKCIUTyaTallMOHHBIE BO3MOXXHOCTH IO
nepeperyIupoBaHUIO CTOKA MPHU Pa3IUIHBIX YCIOBUAX pabOThl BOJOXPAHUIIHUIIA.

2.9. B BOJOXpaHMJMILAX CYTOYHOIO PEryJHUPOBAHHUSA ONPEACIEHUE JMHAMHUYECKOU
perynupyomei eMKOCTH cliefyeT NPOBOJUTH MO cKopocTu cpaboTku Obeda (cM. m.1.13
MIPUIIOKEHHUS).

2.10. B BoxoxpaHWIHLIE HEIEITBHOIO PETYNIHPOBAHMS NPU HEBO3MOKHOCTH IPUMEHHUTH
Croco0, yKka3aHHbIH B 11.2.9, IMHAMUYECKYIO PETYIHUPYIOILYI0 EMKOCTb CIELyeT ONpENeIiTh
IPOMEPAMH U aHAIMTHYECKUMH PACYETAMU I10 CTBOPAM BOJIOXPAHUIIHLIA.

2.11. KoHTpoap 3a COCTOAHHMEM BOJOXPAaHWIWIIA MPOBOAMUTCS MEPCOHAJIOM IPEAIPHITHS,
JKCIITYaTUPYIOLIEr0 BOJAOXPAHMIINILE U OTBETCTBEHHOI'O 33 €I0 TEXHUYECKOE COCTOSIHUE.

3. BOPbBA C 3AMJIEHUEM

3.1. Meponpusarust no 60prde ¢ HaHOCAMU JOJDKHBI IPEIyCMaTpUBATHCS B IMPOEKTHBIX
JIOKYMEHTax, a B [IOCJIEIYIOIIeM KOPPEKTHpPOBAaThCS Ha OCHOBE OIbITa SKCILTyaTaluu
BOJIOXPAaHUJIMILA WIK B CIIy4ae U3MEHEHUs MECTHBIX YCIOBHH.

3.2. Meponpustus mo 60pp0€ ¢ HAHOCAMH BKJIIOYAIOT:

- paboTy BOJOXpaHWIHIA NPH PEXKUMax, KOTOpble OOECHEeUMBAIOT BO3MOXHO OOJIBIIMI
TPAH3UT MOCTYHAIOIIEr0 TBEPAOrO CTOKA;

- NPOBEJCHHUE HEOOXOIUMBIX OeperoyKpenuTelbHbIX M METHOPAaTUBHBIX paboT B ciyyasx,
KOTJIa pa3pylIeHUe U 3po3usi OEPEroB NPUBOIAT K 3HAUUTEIIFHOMY KOJMYECTBY HAHOCOB;

- YAaJICHNC HAHOCOB MCXAaHU3MaMU;
- IPOMBIB BOJOXPAHMUJINIIA.

HJ’IH KaXKA0Ir0 KOHKPECTHOI'O BOJOXPAHUIMIIA CITOCOOBI 60pL6BI C 3aWJICHUCM BBI6HpaIOTC$I
HCXO0Os1 N3 MCCTHBIX YCJIOBI/Iﬁ 1 Ha OCHOBAHUHU TEXHUKO-3KOHOMUYECKOTO 00OOCHOBAHHS.

3.3. baaronpuATHbBIE yCIIOBUS Uil TPAH3UTHOIO HPOITyCKa HAHOCOB 4€pe3 BOJOXPaHUIIHILE
obecrieunBarOTCs INpPH CHWXKEHHOM YpoBHE BepxHero Obeda. Ilockonbky HauOosbliee
KOJINYECTBO TBEPAOrO CTOKA MPOXOJUT B MABOJOYHBIA MEPHOA, K MOMEHTY HACTYILJICHUS
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NaBoJIKa BOAOXPAaHWIMILE JIOJDKHO OBITh ONOPOKHEHO JO MHHUMAJIBHOTO YpOBHA (B
npeaenax NPOEKTHOW MPU3MBbL PETYJIMPOBaHUA), MPH KOTOPOM OOECTIeYMBAETCS, COTJIACHO
THUAPOJIOTUYECKOMY MPOTHO3Y, €0 MOCISAYIONIEee HAITOTHEHHE.

IIponyck maBojka cieayeT OCYLIECTBIATh NPU MHHHUMAJIBHBIX YPOBHSX BepxHero Obeda,
HAIOJIHEHUE IPOBOJUTH B BO3MOXKHO 00Jiee MO3IHUI CPOK, Ha CIIaJIe IaBOJIKA.

3.4. JIns BOOOXpaHUJIMIL CYTOYHOTO DPETYJIHUPOBAaHUS HEOOXOAMMO 00OecreduBaTh PEKUMBI
eXKEIHEBHOM cpaboTku Obeda 10 MHHUMAILHO BO3MOXKHOH OTMETKH, MPEAyCMOTPEHHOU
MpaBWJIaMH DJKCIUTyaTallMd JTaHHOTO BOJOXPAaHWIWIIA. Takue peXHMBbl HCKIIOYAOT
WHTEHCUBHOE U 3HAYUTEILHOE 3aMJICHUE PEryJIUPYIONIei eMKOCTH.

MecTHBIM oOpraHaM, OTBETCTBEHHBIM 33 3KCIUIyaTallMI0 M TEXHMYECKOE COCTOSHHE
BOJIOXPAHWINIIA, HEOOXOJHUMO KOHTPOIHPOBATh BCE MEPOIPHSITHS, MPOBOIUMBIC B 30HE
JAHHOTO BOJOXPAaHMIIMILA, HE JIOIyCKas MPOECKTUPOBAHMS, CTPOUTENILCTBA M HKCILTyaTalH
COOpYXKEHUH (B0/103a00pOB, HACOCHBIX CTaHLUMH, MNPHUYAIOB M T.JI.), OTPAHUYMUBAIOLIMX
cpabOTKy BOJOXPAaHUJIMILA B IIPE/IEIax MPU3Mbl PETYJIUPOBAHUS.

3.5. B nepuonsl, Korna MpUTOK BOABI B PEKE HE MOXKET OBITh IOTHOCTBIO HCIIOJIB30BAH HJIS
BBIPAOOTKU DJIEKTPOIHEPIUM, M30BITOK CIIEAYET HMCIOJIb30BaTh U1 CMbIBAa OTJIOKHMBLIMXCS
HaHOCOB B HIKHMH Obed M IpoMbIBA IOPOrOB BOAONPHEMHBIX ycTpoicTB. Ilpomyck
H3JIMIIKOB  BOJibl IIPCANOYTUTCIIBHESC IMPOBOAUTL HYEPC3 JOHHBIC OTBCPCTHA C HU3KHUM
PacHoI0KEHHEM TTOPora.

3.6. Ha yuacTtkax OeperoB, IMOJABEPKEHHBIX HMHTCHCHBHOMY pPa3pyIIEHHIO, HEOOXOIHUMO
HPOBOJUTH OeperoyKkpenurenbHble padoThl 10 SKOHOMUYECKH OOOCHOBAHHOMY TIPOEKTY.

3.7. beperoykpenurenbHbie U MEIMOPATUBHBIE PAOOTHI IPEyCMATPUBAIOT:

- COXpaHEHHE JICCHOTO NOKpPOBa Ha CKJIOHaX TOp B Mpenenax BOMOCOOPHOH TuIomaau
BOJIOXPAaHWIINIIA, 00IeCEHUE CKIOHOB, 3aKPEIUIEHUE CKIIOHA PACTUTEIBHOCTbIO;

- 3aKpeIUICHUE [EHUCTBYIOUIMX OBPAaroB M TOPHBIX CKJIOHOB, YMEHBIIAIOLIEE 3PO3HOHHYIO
JeSITeIbHOCTh BOAHBIX TOTOKOB: TEPPACHPOBAHUE CKIIOHOB, IIPOBEIECHHUE NAaXO0THI 110 CKIOHY C
TOPH30HTAIEHBIM PACHIOJIOKEHUEM 00pO3;

- 60pb6y C CCJICBBIMU BBIHOCAMM YCTpOﬁCTBOM 3alIpy A, 3aKpCJICHUEM OTKOCOB U T.II.

3.8. B cnywyae 3HAUUTENBHOIO 3aWICHHMs BOAOXPaHWIMILA CIEAYeT MNpeaycMaTpuBarh
yJlaJeHHe HaHOCOB MEXaHMYECKUM CIocoOOM  (3eMCHapsiiaMu, 3emiledueprajlkamu),
TUAPABIMYECKUM  crnocoOOM  (IIPOMBIBOM  BOJOXPAaHWIMINA)  WJIH  COBMECTHBIM
HCHOJIb30BAHNEM MEXAHUYECKOTO ¥ THIPABIMYECKOTO CIIOCOOO0B.

3.9. IlpuMeHeHne MeXaHWYECKUX cIOcOo00B oOecredyrBaeT yAalleHHe HAHOCOB, U3 JIOOOTO
3apaHee OIpPENEeICHHOr0 paioHa BOJOXPAHWIWINA, OJHAKO, KaK IMPaBHIO, SKOHOMHYECKU
1esnecoo0pa3HoO Ha BOAOXPaHHUIIMILAX MAJION eMKOCTH C HE3HAaYUTEIbHBIM 00EMOM padoT.

3.10. T'umpaBnuaeckuil CIIOCOO OYMUCTKH BOJOXPAHMJIUINA (ITPOMBEIB) MOXKET 00CCIIeUHBATH
yaajcHue OOJbIIUX 00BEMOB HAHOCOB, OJHAKO HE IO3BOJICT MPOBOIUTH OYHCTKY 3apaHee
OTpeCIICHHBIX PaiOHOB BOJOXpAHWIHUINA. B 3aBUCHMOCTH OT MECTHBIX YCIOBHUU BO3MOXKHO
NPUMEHEHHE CJEIYIOIINX CIIOCOOOB TMPOMBIBA: MEJIKOTro, TIyOOKOTO, € perylupoBaHHEM
MYTHOCTH IIPOMBIBHOI'O IOTOKA. Omucanue CHOCO6OB OYMCTKHA BOAOXpaHWJIMIIA H
PEKOMEHIallMK 10 UX MPUMEHEHUIO TaHbl B IPUIIOKEHUH.

3.11. Ilpm opraHuzanyu NPOMBIBOB PEXHUMBI CpPaOOTKH M IOCIEAYIOUIEr0 HAMOJHEHUS
BOJIOXPAaHWIHINA JODKHBI OBITh yBs3aHbl ¢ rpadukamu paborel ['DC, ycrmoBusMu
9KCIUTyaTallui BOJHO-TPAHCIIOPTHBIX COOPYKEHUH, MHTepecaMH PHIOHOTO X03sIHCTBA U Jp.
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B ciyuae, xoraa mpu npombiBE€ OrpaHHYMBaeTcss padoTa BOAONOTPEOUTENEH, pEeXHUMBI
BOJOXPAaHWIMIIA W CPOKM  TPOBENECHUA  MEpONPUATHS  COIVIACOBBIBAIOTCA €
COOTBETCTBYIOIIMMH BOAOIOTPEOUTEIISIMH.

3.12. Bce MeporpusTHs MO yIaJeHUI0 HAHOCOB JIOJKHBI OBITH COTJIACOBAHBI C MECTHBIMHU
OpraHaMH I10 PEryJIMpOBaHUIO UCIIOIb30BaHUS BOI.

3.13. Ha xaxmo#l a/leKTpOCTAaHIUU, B BOJOXPAHUIHUIIE KOTOPOW HMMEIOTCS 3ajeku Topda,
JOoKeH OBITh OpraHM30BaH IIEpEXBaT BCILIBIBAIOIIMX Macc Topda BhIIIE CTBOpa
BO/103a00pHBIX COOPYXKEHHH, MPEeUMYIIECTBEHHO B MecTaX BCIUIbIBaHUA. llepexBaueHHbIN
TOp® KOIKEH OTOYKCHPOBATHCS B OyXThl M HA OTMEINN M HAJIKHO 3aKPETIATHCS.
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Ipunoscenue

PEKOMEHJAIINU 11O OPTAHU3ALMU TPOMBIBOB BOJJOXPAHMUJINII

1. CIIOCOBBI TIPOMBbBIBA BOJJOXPAHUJINIIA

1.1. Hambosee >((EeKTHBHBIM MEPOIPHITHEM 110 YAAJICHHIO OTJIOKUBIIUXCS HAHOCOB
SIBIISIIOTCSI TIPOMBIBBI BOJOXPAHMJIUILA: MeEJKHE, INIyOOKHe, ¢ peryJupoBaHHEM MYTHOCTH
NPOMBIBHOTO MOTOKa. BpIOOp criocoba mpombiBa OmpeaenseTcss TEeXHUKO-DKOHOMUYECKUM
aHAJIM30M, BO3MOXKHOCTSIMU SHEPrOCUCTEMBI, TPeOOBaHUAMH BOAONOIb30BATENEH U IPYTHUMHU
MECTHBIMU (PaKTOpaMH.

1.2. Tlpu OTCYyTCTBHM OTpaHHYECHHH MO pexUMaM pabOThl BEPXHETO M HIDKHEro ObedoB
pPEKOMEHIyeTcs MPOBOANTH IIyOOKui mpoMbiB. IIpn TimyO0OKOM HpOMBIBE BOJOXpPaHHUIHIIC
MIOJTHOCTBIO OTIOPOKHSIETCSl (KKETIaTeIbHO Yepe3 OTBEPCTHs ¢ Hanboyiee HU3KUMH OTMETKaMu
HOpOra), THAPO3NEKTPOCTAHIINS OCTAHABJINBAETCS, OTKIIIOUAIOTCS BCE BOJIONIOIB30BATEIH.

[IpoMBIBEI MPOU3BOJAATCS B IIABOJOYHBIA IIEPUON, CPOKH W TPOAOKUTEIBHOCTH HX
OTIPEACIISAIOT MCXOs M3 BO3MOXKHOCTEH DHEPrOCHUCTEMBI, TPeOOBAHHI BOJOIOIH30BATEIICH,
TU/IPOJIOTHYECKOM 00CTaHOBKHU U JIPYTUX MECTHBIX YCIIOBHH.

1.3. Ilpu rnyOOKOM NpPOMBIBE HMHTEHCHUBHOCTb YJAaJeHHUs HAHOCOB Haubomnblias. Beuay
3HAYUTEIbHOM KOHIEHTPAllMM HAHOCOB B IIPOMBIBHOM IIOTOKE BO3MOYKHO YaCTUYHOE
OTJIOXKEHHUE UX B Pycle HIKHEro Obeda, MOITOMY HEOOXOIUM MOCTOSHHBIA KOHTPOJb 3a
COCTOSIHUEM pyciia HUKHET0 Obeda 1 BOg03a00PHBIX COOPYIKECHHUH, PACTIONOKECHHBIX B HEM.

1.4. OnTuManbHOE 3HAYEHUE [IPOMBIBHBIX PACXOJ0B 3aBUCUT OT IUUPUHBI U TTIyOHHBI Obeda,
INPONYCKHOM CHOCOOHOCTH OTBEPCTHH THApPOY3JIa, HCIONB3YeMBIX U1 IPOMBIBA,
XapaKTEePUCTHK OTJIONKEHUH HAaHOCOB, IPOQUIIS BOAOXPAHMIHUILA U psiaa Ipyrux (hakTopos;
OHO MOXeET OBITh BBISBICHO OIBITHBIM MyTeM. i1 OpHUEHTHPOBOYHBIX PACYETOB 32
ONTHUMAJBHBIA MPOMBIBHOH pacxoj MOXKHO MPUHUMATh JiBa CPEIHEroJIOBBIX pacxoja,
HIPOJODKUTEIBHOCTh NPOMBbIBA - puMepHO 8-10 cyr. HanosnHeHnne BojoxpaHuiauiia nocie
MIPOMBIBA CJEIyeT NMPOBOAUTh Ha CMaJe NOJO0BOAbA (IIaBOJAKA) B BO3MOXKHO 0oJjiee MO3IHUH
CpOK. DTO 0becneunBaeT OXpaHy BOJOXPAHIIHINA OT MOCIEAYIOMIET0 3aWICHHs HAHOCAMU.

1.5. Tlpu HEBO3MOXXHOCTH TPOBEJECHHUS TIIyOOKOro MPOMBIBA C TMOJHBIM ONOPOKHEHHEM
BOJOXPaHWIIMILA CIEAYEeT OPraHUu30BaThb NPOMBIBBI C YAaCTHUYHBIM CHUXECHHEM BEPXHETO
Obeda B mpenenax 30HbI PETyJIMPOBaHMs (MEIKHMH NpPOMBIB) O€3 HapylieHus pabdoThl
BOJONOTPEOUTENEH.

1.6. Ilpy MeJIKOM MNpPOMBIBE HACBIIIEHUE IIOTOKA HAHOCAMH, a CJIEAOBATEIbHO, H
3¢ ()EeKTUBHOCTh MX yJalIeHUsI MEHbIIEe, YyeM IpH riiyookoMm. [ToaToMy mpoaomKUTETbHOCTD
MEJIKOTO TMPOMbIBA JOJDKHA OBITh OOMbIICH, YeM TIIyOOKOro MpOMBIBA, U COCTaBISTh
npumepHo ot 10 cyT no 1-2 mec.

1.7. TlpoMbIBBI BOJOXPAHWIHUIL C PETyJIMPOBAHUEM MYTHOCTH [POMBIBHOI'O MOTOKA
OpPraHM3yIOT B ClIydasx, Korja Heo0XoauMo 00ecreunTh BOJONOIb30BaTe e HIKHEro Obeda
BOﬂOﬁ, MYTHOCTDb KOTOpOﬁ HE BbIXOAUT 34 MPEACIIbl JOIIYCTUMOI'O 3HAYCHUS IO YCJIOBUAM HUX
HOPMaJILHOW 3KCIUTyaTallid, WK Ui 0O0ecTrieueHHs] TPeOOBAHMM MO OXpaHE OKpYKaromiei
Cpelbl.
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1.8. PerynupoBaHue MyTHOCTH OCYIIECTBIISIFOT IIyTEM CTYIIEHYATOr0 OMOPOKHEHHUS BEPXHETO
11
Obeda ', UCTIONB3YS CIEAYIONINE 3aBUCUMOCTH:

- yem Oosiplie TIiIyOMHa U CKOPOCTh OIOPOKHEHHUs Obeda, TeM Oo0ibllle MYTHOCTb
HPOMBIBHOTO MTOTOKA;

- OpU TOAJEPKaHUU BEpXHEro Obeda Ha TOCTOSIHHOM CHUKEHHOH OTMETKE MYTHOCTh
IIPOMBIBHOI'O IIOTOKA CO BPEMEHEM IaJacT.

[Topsnok npoMBbIBa CIIENYOIINN:

1.8.1. OnpeaenstoT rpaHulbl JOMYCTUMOM MYTHOCTH IMPOMBIBHOIO MOTOKA. MakcHMalbHOE
S3HAYCHHUC MYTHOCTH YCTAHABJIMBAIOT HCXOAd U3 Tpe6OBaHI/II>'I BOHOHOHBSOB&TCHCﬁ u
BO3MOXXHOCTH OCYILIECTBJICHHs MPOMbIBa 0e3 yuiepOa WM ¢ MUHUMAJIBHBIM YIIEPOOM ISt
BO,Z[OHOHBC&OBEITGJ’ICFI. MuHuManpHOE 3HaYeHHE MYTHOCTH yCTaHABJIMBAKOT UCXO U3 yCJ'[OBI/Iﬁ
SKOHOMMYECKOH 11€71€CO00pa3HOCTH MPOMBbIBA.

1.8.2. TlocTeneHHO OMOPOKHSAIOT BOJOXPAHMIIUINE 1O YPOBHA, MPH KOTOPOM MYTHOCTh
MIPOMBIBHOTO TIOTOKA COOTBETCTBYET MaKCHUMaJIbHO nomyctumoi (I crymeHp cpaboTku).
JlanbHeliliee OMOPOXHEHHE MPHUOCTAHABIMBAIOT, M YPOBEHb BOABI B BOJOXPAaHUIIHIIE
MOJJIEPKUBAIOT HA JTOM OTMETKE JO MOMEHTA, KOTrJa MYTHOCTh IPOMBIBHOTO IOTOKA
YMEHBIIUTCA 10 YCTAHOBJIEHHOTO MHUHUMAJIbHOIO 3HAU€HHUS. YMEHBIIEHHE MYTHOCTHU
CBSI3aHO C TEM, YTO IO MEpPE pa3MblBa HAHOCOB M YIAJICHHS UX IUIOMIA/lb KUBOTO CCUCHUS
MoTOKa (IpH MOJAEpKAaHUHU YPOBHS BOJbI B BOAOXPAHUJIMILE HAa OAHOM U TOM k€ OTMETKE)
YBEIMYUBACTCSI, BMECTE C OTHUM YMEHBIIAETCS Pa3MBIBAIOIIAs CIIOCOOHOCTH MPOMBIBHOTO
MOTOKA U, CIIEJ0BATEIbHO, €r0 MYTHOCTb.

1.8.3. Ilocne nOCTHKEHHMSI MHHUMAIbHOTO 3HAYEHUSI MYTHOCTH BTOPUYHO IMOHUKAIOT
YPOBEHb BOJIbI B BOAOXPAHWIHINE JO TE€X IOp, MOKa MYTHOCTh BHOBb HE JOCTHTHET
MakcuManbHO gomyctumoro 3HaueHust (II ctymens cpabotku). [lanbHeliiee onoposkHEHUE
MPUOCTAHABIMBAIOT, YPOBEHb B BOJOXPAHIIMILE IMOAJCPKUBAIOT HA JAHHOW OTMETKE 10
MOMEHTA, MOKa MYTHOCTb HPOMBIBHOTO IOTOKA MOCTENEHHO HE CHU3UTCA 0 HPHHITOrO
MUHHUMAJIbHOTO 3HAYEHHUSI, U CHOBA CHIXXAIOT YpOBeHb BOAbI B Bojoxpanunuiie (II1 ctynenn
OTIOPOXKHEHUS) U T.JI.

1.9. Jlna HabmoaeHus 32 MyTHOCTBIO TPOMBIBHOTO TTOTOKA OPTraHU3YeTCsl CIIeHUAIbHBINA MOCT
B HIDKHEM Obede coopyxenus. [lepuoanaHocTs B3aTHsI TPOO BOJBI HA MYTHOCTH - 2-3 pa3a B
CYTKH BO BpeMsI OIIOPOKHEHUS Obeda - exXedacHo.

Jls1s onepaTuBHOTO KOHTPOJIE MyTHOCTU IPOMBIBHOTO ITOTOKA MOYKHO HCIOJIb30BATh JIHO00M
U3BECTHBIN CHOCO0 OBICTPOro M3MepeHHs. XOpOoIIo 3apeKOMEHI0BaNl cedsl s ATUX Iieneld,
Hanpumep, npudop Kynpuna.

1.10. B mporecce mpombiBa MPOBOAUTCS HAOMIOJACHHE 3a COCTOSHUEM HIDKHEro Obeda
BOJIOXpAaHWIHINA W THUAPOCOOPYKCHHU, a TaKKe OIEeHUBACTCS 3(P(HEKTHBHOCTH IPOMEIBA.
O} PeKTUBHOCTH CYTOYHOTO MPOMBIBA OMPENENIeTCS KaK MPOU3BEIECHUE CPEIHECYTOYHON
MYTHOCTH Ha CpPEIHECYTOUHbIH pacxoa. OKOHYATENbHBIM PE3yJbTaT YCTAHABIMBACTCS
WHCTPYMEHTAIBHBIMU ITPOMEPAMH TOCTIE 3aBEPIICHUS TPOMbIBA.

1.11. Ilpu npoBeneHUU THAPABINYECKON OYMUCTKH MOXKET CIyYUTHCS, YTO YACTh HAHOCHBIX
OTJIO)KEHUHN HE OyIEeT pa3MbIBaThCs M3-3a HEAOCTYNMHOCTH HX MPOMBIBHOMY MOTOKY. Takue
HEPa3MBIBAEMBIE YYACTKH COXPAHSIOTCS OOBIYHO B BHJIE OTJIOXKEHHWH BJIOJb OEperoB WU

""A.c. Ne 579373 (CCCP). Crioco6 04HCTKH BOIOXPAHIIHII H TIOAMEPTHIX GhepoB oT HaHocoB/. Dmekcep SL.H.,
Bopo6reB A.C., Maromenos 3.A. - Ony6u. B 61011. "OTKpeITHA. M300perenns. [IpoMbInuieHHBIE 00pa3Ib.
Tosapusle 3Hakn". 1977, Ne 41.
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KPYIHBIX OCTPOBOB B PYCJIC OCHOBHOI'O ITOTOKA. HpI/I HCO6XOZ[I/IMOCTI/I YAAJICHUs HaAaHOCOB C
OTUX Y4aCTKOB uenecoo6pa3H0 COBMCCTHOC HCIIOJIBb30BaAHUC MCXaHHYCCKOI'O n

THIPABIIHYECKOrO CI0C06a OUHCTKH ~.

Ha »Tux ydacTkax ¢ MOMOIIbIO JIFOOOTO MEXaHHW3Ma, HallpUMep 3eMJIECOCHOTO CHapsna, B
CJI0O€ HAHOCOB TMPOJIEIBIBAIOT KaHAJIbl, KOTOPHIE COEJAMHSIOT C OCHOBHBIM TPaH3UTHBIM
noTokoM. KaHanbl BBIMOMHSIOTCA MO BO3MOXHOCTH KPUBOJMHEHHBIMU B TUIaHe. Bwimykias
YacTh KaHalla HANpaBlsieTCd B CTOPOHY HAHOCHBIX  OTJIOKEHUM, MOJJIEKAIINX
MPEUMYIIECTBEHHOMY pa3MbIBY. HacTh BOJHOTO MOTOKA U3 OCHOBHOTO PycCIa, MPOXO/s Yyepe3
MpoJIeTITaHHBIE KaHAJbl, Pa3MbIBAET HX PYCIO U OKPY)KAIOUIME HAHOCHBIC OTJIOXKECHHUSI.
HaunbGonee MHTEHCHBHO pa3MbBIBAIOTCS HAHOCHI, PACIOJIOKEHHBIE B 30HE TTOBOPOTOB KaHaIa.

1.12. MexaHU3MBbl U NPOJEIBIBAHUS KAHAJIOB B HAHOCHBIX OTJIOKEHHSX LEIeCO00pa3HO
IPUMEHATHh B IEPBYIO ouepelb BOJIM3M BOA03a00pOB HACOCHBIX CTaHIUM, MPUYAJIOB, 30H
OTIBIXa U B APYTUX MECTaX BOJOXPAHWUIIMILA, TJie HAHOCHbIE OTJIOKEHUS CO3/1al0T TPYAHOCTH
JUIsL HOPMAJIBHOM JKCIUTyaTalMd TUIPOCOOPYKEHUI M HMCIOJIB30BAaHUS BOIHBIX PECYPCOB
BOJIOXPAHWIIMLIA.

1.13. Jnga omepaTUBHOTO KOHTPOJIA 3a COCTOSIHUEM BOJOXpAaHWJIUINA LIE€JIecCO00pa3HO
MPOBOAUTD PETYIISIPHBIE U3MEPEHUS €T0 TMHAMUYECKON PEeryIUpYIOIIeld eMKOCTH.

B BomoxpaHwiMIax CyTOYHOTO PETyJIMPOBAHHUS JUHAMUYECKYIO PETYIHPYIOIIYI0 €MKOCTh
yI0GHO OIPE/IeIISITh [0 CKOPOCTH CPabOTKH BEPXHEro Gbedha’” CIIeay oMM 06Pa3oM.

YcTaHaBIMBAIOT TPAH3UTHBIM MIPOIYCK BOJIBI YEpe3 BOJOXPAHWIHUIIE, IIPU KOTOPOM Pacxon
INPUTOKA PABEH pacxoay cOpPOCOB uepe3 CTBOP COOPYKEHMH U ypOBEHb BOJBI B
BOJIOXPAHWIIMIIE COXPAHSETCs IOCTOSHHBIM. YBEJIMYMBAIOT COPOCHOM pacxon Ha AQ,
OJTHOBPEMEHHO HU3MEpSAIOT 3HAueHHE CHIKEHHMs YpOBHA BepxHero Owedha AH wu
HPOJIOJDKUTEIBHOCTh 3TOrO CHIDKEHUS Af. O0beM CpabOTaHHOTO CIIOSI BOJOXPAaHHIIMINIA
orpezensercs Kak Mpou3BeAeHNe N30bITOYHOIO pacxona Ha BpeMs AW = AQ At.

[TpoBoas aHamorMuHble M3MEpPEHHs BO BCeM JMana3oHe cpaboTku Obeda, CTposT
3aBUCUMOCTb JJUHAMUYECKON PETYIHUPYIOIIEH EMKOCTH OT YPOBHS.

1.14.  IlepmomnW4HOCTH  ONpPENENEHHUS  AMHAMHUYECKOM  PEryJupyroled  eMKOCTH
YCTaHABIMBACTCS HCXOAS W3 MECTHBIX YCIIOBHW: HMHTEHCHUBHOCTH OTJIOKEHHS HAaHOCOB,
pPEKUMOB pabOThl BOJAOXPAHMIIHUINA, THAPOJIOTMUECKOM OOCTAaHOBKM, HAJIUYMs BOJIMOCTOB U
T.. B nmaBofouHBI NEpHOA PEKOMEHYETCSI NMPOU3BOIUTL 3-5 WM3MEpPEHUIl, B TOM 4YHCIIE
00513aTeJIBHO 10 ¥ IOCJIE MPOXOXKAEHUS NAaBOJKA; B MEXEHHbIH mnepuop - 3-4 u3MepeHus u
00s13aTEIBbHO M0CIIE IPOX0XKICHUS KayKI0T0 JOXKIEBOIO IaBOIKA.

2. PABOTA TUJIPOTEXHUYECKHUX COOPY X KEHUI
BO BPEMA ITPOMBIBOB

12 A.c. Ne 1183603 (CCCP). Crioco6 04HCTKH BOZOXPAHIIIHII H MOANEPTEIX 6beoB OT HaHOCOB/. BopoGhes
A.C., ®nekcep S.H., Maromenos 3.A., [Tomukaprnos B.M. - Omy6:. B 61oi.: "OTkpeiTus. M306perenns”. 1985,
Ne 37.

B A.c. Ne 751896 (CCCP). Crioco6 ompeneeHns TMHAMUYECKOH PeryTHpyFoleii eMKOCTH BOJOXPAHHITHIIA/.
Bopo6seB A.C. Omy6m. B 6roi. "Otkpsrtusi. M300petenust. [Ipomsinnienasie o6pasisl. ToBapasie 3Haku". 1980,
Ne 28.
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2.1. Tlpu npoBeAeHHH NPOMBIBOB PpEeXUM pabOThl BOJOXpaHWIWIIA, HIKHEro Obeda,
JNEPUBALIMOHHBIX KAHAJIOB, BOJ03a0OpHBIX U BOJOCOPOCHBIX COOPY>KEHUH JIOJKEH
MOIJIEPKUBATHCA B Mpefenax, 00€CIeunBaronuX HaIeKHOCTh UX SKCILTyaTallUu.

2.2. JIast KOHTPOIIS 32 COCTOSIHUEM THIPOTEXHUUECKHUX COOPYKEHHIM HIKHETO Obeda, a Takke
3a MPOLIECCOM pa3MbIBa HAaHOCHBIX OTJIOXKEHWH OpPraHM3YIOTCS MOCThI HaOmroaeHui. Mecrta
pacroyio’KEeHUsl IOCTOB, COCTaB M HNEPUOJUYHOCTb HAONIOJCHUHA YCTaHABIMBAIOTCS
CIIELUAJILHOM IIPOrPaMMOM, COCTaBISIEMOM IIEPET IPOMBIBOM; IIPOIPaMMa COIIACOBBIBAETCS C
MecTHbIMU opraHamMu MunBonxo3za CCCP u yTBepkHaaeTcs pyKOBOAUTEIEM MPEANPUITHUSA,
9KCIITYaTUPYIOIIEr0 BOJAOXPAHUIIHILE.

2.3. B nepuoj HamnoJHEHUS WIM ONOPOXHEHUS BOJOXPAHMIIMILA IPOBOJAT Oosiee yacThle
HaOJI0/IeHUs 32 YPOBHEM BOJBI B Obede, MON0KEHUEM JEeNPECCUOHHON KPUBOW 3E€MIISIHBIX
COOpPY>KEHHUH, COCTOSHHEM OTKOCOB IUIOTHH M KaHAJOB, COCTOSHHEM HIDKHETO Obeda,
MYTHOCTBIO IIPOMBIBHOT'O TIOTOKA, OEpEroBoi 30HOI BOAOXPaHUIIHILA.

Pesynbrarel HaOMIOACHUN HEMEJIEHHO 00pabaThiBalOT, TPU HEOOXOJUMOCTH BHOCST
U3MEHEHUs B PEKUMBI pabOThI BOAOXPAHUIIHILA U COOPYKEHUH.

2.4. MakcuMaabHO JONYCTUMBIE CKOPOCTH CHUKEHHSI YPOBHS BOJbI IPH OMOPOKHEHUH
BOJOXPAaHWININA OrPAaHUYMBAIOTCS YCJIOBUSMU YCTOMYMBOCTH OTKOCOB COOpPYXKCHHH U
OeperoBoil JIMHMM W NPUHUMAIOTCS COIJIAaCHO IPOEKTHBIM JAHHBIM WM Ha OCHOBAaHUU
CHELUAJIBHBIX PACYETOB M OMNbITAa DSKCIUIyaTallUH COOPYXKEHUHM M  BOAOXPAaHUIMILA.
OpHEHTHPOBOYHBIE CKOPOCTH CPaGOTKH TIPHBEICHBI B TabT. 1",

Taoauna 1

PexomeHntryeMble MAKCHMAJIbHbIE CKOPOCTH CHUKEHUSI YPOBHSI BO/IBI P CPadoOTKe
obedos

MaxkcumanbHble CKOPOCTH
CHIDKEHHSI YPOBHSI (M/4) JIJIs CJIOEB

XapakTepucTUKa OTKOCOB 3aUJISIEMBIX TIOTHH, JamM0 1 CcpaGoTKH, M

KaHaJIOB

cBhle 1
or0mo 1 CBBIIIE 2
1o 2

YKperuieHHbIe KaMHEM WU OCTOHHBIMU TUTUTAMHU
OTKOCHI 3aMJISIEMBIX TIJIOTUH U JaM0, O TOHUPOBAHHBIC 0,60-0,40 | 0,30-0,25 |0,20-0,15
KaHaJIbl

HeyxkpermneHnHbie OTKOCHI 3eMJISIHBIX TUIOTHH, 1aM0 1

0,40-0,26 | 0,25-0,20 |0,15-0,10
KaHaJIOB

2.5. Ilpu cpaboTtke Obeha M TPOIMYCKE MOBBIMICHHBIX PACXOJOB BOABI A HCKIIOUCHHS
pa3sMBIBOB [Ha W OCperoB B HIDKHEM Obede CleayeT BBIICPKUBATh HEPa3MBIBAIOIINE
CKOPOCTH, a COPOC BOJIBI OCYIIECTBIIATH 110 BO3MOKHOCTH PAaBHOMEPHO 110 BCeMY (PpOHTY.

'* Cm. "THIoBas HHCTPYKIHSA 1O SKCILTYaTALIMH THAPOTEXHIUECKHX COOPYKEHHIl 1epHBALIOHHEIX
ruapoannekrpocrannuit”. TU 34-70-016-82 (M.: CIIO Corozrexanepro, 1983).
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JlonmyckaeMble Hepa3MbIBAIOLIME CPEAHUE CKOPOCTH TEUEHMs IPUBEAEHBI B Ta0a.2 U 3, a Juis
15
3aKpeIUIeHHBIX pycel B Tall. 4.

Taoauua 2

Jlonyckaemble Hepa3MbIBAIOIIHE CPeJHUE CKOPOCTH NMOTOKA /15 MEeCYAHBIX U
KPYIHOO00JI0MOYHBIX TPYHTOB

JlomyckaemMble HEPA3MBIBAIOIIUE CPEIHUE
[lecuanbie 1 KPyMHOOOJIOMOYHBIE IPYHTHI CKOPOCTH (M/C) TIpH TJTyGHHE TIOTOKA, M
IPU CPEJTHEM JIMAMETPE YacTULl d.p, MM
0,5 1 3 5
0,25 0,37 0,39 0,41 0,45
0,50 0,41 0,44 0,50 0,52
1 0,51 0,55 0,62 0,65
2 0,64 0,7 0,79 0,83
3 0,73 0,8 0,91 0,96
5 0,87 0,96 1,1 1,17
10 1,10 1,23 1,42 1,51
15 1,26 1,42 1,65 1,76
20 1,37 1,55 1,85 1,96
30 1,56 1,76 2,1 2,26
40 1,68 1,93 2,32 2,5
75 2,01 2,35 2,89 3,14
100 2,15 2,54 3,14 3,46
150 2,35 2,84 3,62 3,96
200 2,47 3,03 3,92 4,31
300 2,9 3,32 4,4 4,94

IMpumeuanne. CpeTHMIA TUAMETDP YACTHIL IIECYAHBIX U KPYITHOOOJIOMOYHBIX IPYHTOB
2.dp,
zpi

IPUHUAMAETCS KaK CPEJHEB3BEIIECHHBIH 110 popMyIte d,, = , Te d;, p; - TMameTp u

MMPOLCHTHOC COACPIKAHUC Ka)kJOM JacTHIIEI ITI0 Macce.

Taoauua 3

I[onycrcaeMLle HEpasMbIBAKINHUE CPEAHUEC CKOPOCTHU NMMOTOKA AJIA I'NIMHUCTBIX TPYHTOB

15 Cm. CHull 11-52-74
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JlomyckaeMble HEpa3MbIBAIOIINE CPEAHUE CKOPOCTH (M/C) TpH TTyOnHE
MOTOKa, M
['nmuHuCTHIE
TPYHTHI TIPH 0,5 1 3 5
pacucTHOM IpU coziepKaHuy JerkopactBopuMsbix coneit (CaCly, MgCl,, NaCly,
YACIBbHOM Na;S0O4, Na,CO3, NaHCO3), % 1o miioTHOMY OCTaTKy Macchl a0COTIOTHO
CICTLICHHIH C, CYXOro rpyHTa
Krelon 0.2 0,2 0.2 0.2
“Ho 1003 M odgn3) M lgo 3 A g3
MeHee MeHee MeHee MeHee
0,01 0,44 0,39 0,48 0,43 0,55 0,49 0,58 0,52
0,03 0,59 0,43 0,64 0,48 0,74 0,55 0,78 0,59
0,05 0,71 0,48 0,77 0,53 0,89 0,61 0,98 0,65
0,125 1,03 0,6 1,13 0,67 1,3 0,76 1,37 0,81
0,15 1,21 0,65 1,33 0,72 1,52 0,82 1,6 0,88
0,20 1,28 0,75 1,4 0,82 1,6 0,93 1,69 1
0,25 1,42 0,82 1,55 0,91 1,78 1,04 1,88 1,1
0,30 1,54 0,9 1,69 0,99 1,94 1,12 2,04 1,2
0,35 1,67 0,97 1,83 1,06 2,09 1,22 2,21 1,3
0,40 1,79 1,03 1,96 1,15 2,25 1,31 2,38 1,4
0,45 1,88 1,09 2,06 1,2 2,35 1,39 2,49 1,46
0,50 1,99 1,26 2,17 1,28 2,5 1,46 2,63 1,56
0,60 2,16 1,27 2,38 1,38 2,72 1,6 2,88 1,7

[Tpumeuanue. [Ipu conepkaHNM JTETKOPACTBOPUMBIX COJIEH B TIIMHUCTBIX rpyHTax Oonee 3%
JIOIIy CKaeMbI€ HEPa3MbIBAIOIIME CPEIHUE CKOPOCTH JTOJDKHBI YCTAHABIMUBATHCS HA OCHOBAaHUU
UCCIICIOBAaHUM.

Taoauua 4

I[OHYCKaeMLIe HepasMbIBAKIIHUE CPEAHUE CKOPOCTH ITOTOKA IJIl 3AKPEIJICHHBIX PYyCeJl

[IpoexTHasa mapka | JlomyckaeMble HEPa3MBIBAIOIIKE
OeTOHA MITH CpEeIHHE CKOPOCTH (M/C) mpu
Bun kperienns pactBopa no rIyOuHE TIOTOKA, M
MIPOYHOCTH Ha
cXKaTue 0,5 1 3 S
100 12,5 13,8 16,0 17,0
beronnas O6JIPIIIOBK21 (HOTOK HC 150 14,0 15,6 18,0 19,1
COJIEPKUT NECYAHBIX U
raJICYHUKOBBIX HAHOCOB) 200 15,6 17,3 20,0 41,2
300 19,2 21,2 24,6 26,1
OO0HIIOBKA U3 KAMEHHOHN KIIAIKUA 150-50 7,4 8,7 10,7 11,6
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(TTOTOK HE COACPIKUT MECYAHBIX U 25 6,3 7,4 9,1 9.8
TaJICYHUKOBBIX HAHOCOB) 10 43 5.0 6.2 6.7

I"abuons! (pazmepom 0,5x0,5 M u
Ootee)

Kamennast Habpocka B IJI€THEBOM
KJIETKE

MoreHre OJUHOYHOE Ha CII0€ MICOHS
vy rauHsl (10-15 M) ¢ mokpeITHEM
CJIOEM TJIUHBI, MJIa, COJIOMBI, CEeHa!

Ha CBE)KEHACHIITAHHOM
yTpamMOOBaHHOM I'PYHTE IIpU
KPYIMHOCTH KaMHEH, CM:

15-20 - 2,4 2,8 3,5 3.8
20-30 - 2,8 3,3 4,1 4,4

Ha OCEBILIEM WJIHU IJIOTHO
yTpaMOOBaHHOM I'PYHTE IIPU
KPYIHOCTH KaMHEMH, CM:

15-20 - 2,6 3,0 3,7 4,0
20-30 - 3,0 3,6 4,5 4,9

MoueHue 1BOMHOE HA CJIO€E 1EeOHS
IpU KPYITHOCTH KaMHEH, CM:

15-20 - 3,0 3,5 4,3 4,7
20-30 - 3,1 3,7 4,7 5,1
JlepHoBKa 1amms - 1,0 1,25 1,5 1,5

2.6. Ilpu opraHumszanyy NHPOMBIBOB CIEAYET YUWUTBHIBATh HHTEPECHl BOJONOJIb30BATENICH U
TpeOOBaHUS IO OXpaHE OKPYXKAIOIICH Cpeapl B MaKCHUMalbHO BO3MOXKHOW cTereHdu. B
nporpamMMe padoT MO MPOBEACHUIO MPOMBIBA JOJKHBI OBITh YETKO yKa3aHbl MaKCUMaJIbHbIE
3HAYCHHs TPOMBIBHBIX PAcXoJIOB, TIyOMHa cpaboTKH Obeda, CKOPOCTH OMOPOKHEHUS H
HAlOJIHEHUS] BOJOXPAHWININA, MPOJOJDKUTEIBHOCTh IPOMBIBA, MYTHOCTh HPOMBIBHOIO
MOTOKA.

2.7. Ilpu orpaHMYeHMSX, HAKJIAJbIBAEMbIX HA 3HAYEHHUE MYTHOCTH IPOMBIBHOTO IOTOKA,
IIPOMBIB OCYILIECTBIISIETCS TOJIBKO METOJIOM, U3JI0KEHHBIM B L. 1.7-1.12.

3. TEXHUKA BE3OITACHOCTMU IIPU ITPOMBIBAX U ITPOU3BOJACTBE
ITPOMEPHBIX PABOT

3.1. Jlo Hayayia paboThl HEOOXOIUMO TIPOBEPHUTH COOIOICHHE BCEX TPEOOBAHMI HACTOSIIECTO
paszzena, OTHOCSIIUXCA K mpenacrosiieii pabore. [Ipu HecoONoOIEeHHH STOrO yCIOBHS
MIEPCOHAN HE MMEET MpaBa MPHUCTyNaTh K pab0Te HE3aBUCUMO OT TOTO, KTO JaJl eMy YKa3aHUe
Ha €€ BBITIOJHEHUE.
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3.2. 3a0s1arOBpEMEHHO, J10 OTKPBITHS COPOCHBIX IIUTOB, HEOOXOIUMO:
a) IPOBEPUTH COCTOSTHUE BEIYIIUXCS B HIDKHEM Obede padoT;

0) npeaynpeauTh paboTarwIuX 0 BpeMEHH OKOHYaHUS MU padoT;

B) yOeIuThCs B OTCYTCTBUH 0l B Obe(e mocne OKOHYaHus padorT.

3.3. Cpok ONOpOXKHEHHS BOJIOXpAaHWIMIIA COTJIACOBBIBACTCS C MECTHBIMH OpraHamMu
Munpoaxo3za CCCP u dyepe3 HEro ¢ MECTHbIMH OpPraHaMM BIACTH Ui NPEAyHpEeKIEHUs
HaceJICHHsl, )KMBYIIETO HIKE IUIOTHHBI, O HOBBIIIEHUM YpOBHs Bojbl. IIpu pacmonosxeHuH
TMJIPOTEXHUYECKUX Y3JIOB B IpE/eNax HAcEICHHBIX MyHKTOB I€pEe] OTKPBHITHEM 3aTBOPOB
TUIOTHH CJICAYET 10/1aBaTh 3BYKOBHIC CUTHAJIBI.

3.4. O mnpeacrosiieM OINMOPOXKHEHUH BOAOXPAaHUIMINA 3a0JaroBpeMEHHO OIMOBEIIAKTCS
BOJIHBIE CTAHIMH, PACIOJIOKEHHBIE BbILIE MJIOTHH, U NMPEKPaIaeTCs MEePeIBUKEHUE JIOJIOK U
Kynanue. [lapomsl, pacrnosio’keHHBIE B BepxHeM Obede, Bo H30ekaHHe yHOCa OTBOIATCA K
Oepery M 3aKperIsoTCs.

3.5. lonyck k paboTe B BepxHEM Obede MIIOTHHBI MOXKET OBITh pa3pelieH TOJIbKO MOCIE TOro,
KaK ypOBEHb BOJbl JOCTUTHET HAWHM3IIETO TMOJOKEHUS, MPEIyCMOTPEHHOTO MPOEKTOM
ornopoxkHeHust. Cpok paboOThl B BepxHEM Obede [T0DKEeH OBITh TPUBEACH B IOJIHOE
COOTBETCTBUE C MPOJIOJDKUTEIHHOCTHIO HAX0XKICHHSI BEPXHETO Obeha Ha HU3KUX YPOBHSIX.

3.6. K momMenTy Hayana mojgbeMa ypoBHS B Obede W3 30HBI 3aTOIUICHUS, BKJIIOYas HE
3aIUIEHHbIE IIIUTaMH BOJOIPUEMHBIE YCTPONUCTBA, TOJKEH OBITh BBIBE/IEH BECh IIEPCOHAN U
yOpaHsbl cTpoMaTeEpHabl ¥ HHCTPYMEHTHI.

3.7. IlepcoHail, OTBETCTBEHHBIH 3a HaroyiHeHHe Obeda, 00s3aH JINYHO NIPOBEPUTH MJIOTHOCTh
3aKpbITHS BXOAHBIX ILUTOB IEepe] NOJbEMOM YPOBHs B Obe(e, Hanu4Yue 3aMKOB Ha IIPUBOJAX
NMOABEMHBIX MCXdHU3MOB U TUIAKATOB, 3alIPCHIAONINX MOAbCM IITUTOB.

3.8. O xolle HanMoONHEHUs BOJOXPAHWIHINA U MPEIrojaraeMoM YpPOBHE BOJbI HEOOXOAUMO
UHPOPMHUPOBATH KUTEIEH PACITOIIOKCHHBIX BBIIIC HACEICHHBIX TyHKTOB.

3.9. HpI/I CMBbIBE HAHOCHBIX OTJIOXKEHMI THAPOMOHUTOpAMHU H606XOI[I/IMO arperartbl
YCTaHABJIMUBATL HA MMPOYHOM I'PYHTC WJIN I'PaBCIIMCTBIX OTIIOKCHHAX.

3.10. Ilpu ncnoap30BaHUM 3€MCHAPAJIOB JUIS yIAJIEHHs. HAHOCOB MJIM MTPOJIEIIbIBAHUS KaHAJIOB
B HAHOCHBIX OTIOXEHUsAX (cM. 1.1.11) poxHBl coOnroparbes IpaBWwila  TEXHUKH
0€30MacHOCTH MPHU IKCIUTyaTaIllUH CPEJICTB THAPOMEXaHU3AIHH.

3.11. HepeMemeHHe IepcoHala 1o WIMCTBIM HAHOCHBIM OTIIOKCHHAM PAa3pCHIaCTCA TOJIBKO
1o yC'FOﬁ‘IMBOTIpOHO}KeHHbIM HacTtuiaM. Eciau oTiioxeHwus HEJO0CTAaTOYHO IUIOTHBI, JIMIA,
nepeapuraromiuecs 1no HHUM, JOJIKHBI OBLITE CHAOXKEHBI CTPaAXOBOYHBIM KAaHATOM. Beskue
NEPEMCIICHUSA 11O HAHOCHBIM OTJIOXKCHUAM B OJJMHOYKY 3aIIpCHIatOTCA.

3.12. Yanenue HaHOCOB THAPOMEXAHUYECKUM CIIOCOOOM pa3peliaeTcsi TOJIBKO MPH HATUYUU
MIPOEKTa OpraHu3aiuu padoT, KOTOPHIM MPEAYCMAaTPUBACT MOCIIECIOBATEILHOCTD BBITIOJIHCHUS
¥ HEOOXO/IMMbIe BCITIOMOIaTeNIbHbIE YCTPOHCTBA /U1 O€30MaCHOI0 BeleHHs padoT.

s pykoBojIcTBa paboTamMH JODKHO OBITH BBIIENIEHO OTBETCTBEHHOE JUIIO M3 MH)KCHEPHO-
TEXHUYECKOTO MepCOHAaIa OPraHU3aluy, TPOU3BOISIICH TPOMBIB.

3.13. Pabouas 30Ha rUAPOMOHUTOPA B IIpe/ieax MOJIyTOPHON JAIbHOCTU JEUCTBUS €TI0 CTPYH,
a TakKe 30Ha BO3MOXKHOIO OOpyIIEHHMs TIpYyHTa JO/DKHBI OBITb  Orpak/€HbI
npeaynpeIuTeIbHBIMI 3HAKaMU O€30IIaCHOCTH.
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3.14. Tlpu mnpombiBe Obeda NONEPEMEHHBIM OIYCKAaHUEM M TMOJbEMOM YPOBHS BOJIbI
3arpelaeTcs NoJX0AUTh K KParo HAHOCHBIX OTJIOXKEHUH Oike ueM Ha 5 M HE3aBHCHMO OT
CTEIEeHHU UX IJIOTHOCTH.

3.15. He pmomyckaercst pabota B 30HE MPOMBIBHBIX Trajepeil OTCTOWHWUKOB NPH OTKPBITOM
3arBope. Ilocne okoOHYaHUs MPOMBIBA 3aTBOP JIOJKEH OBITh IUIOTHO 3aKPBIT, a MOBEMHbIN
MEXaHU3M 00ECTOUEH.

3.16. Ecnu mpoMbIBHBIC TaJieper 3aHECEHB], PACUUCTKA UX JIOJDKHA IIPOU3BOAUTHCS "OT ceds”
Y TOJILKO CO CTOPOHBI BEpXHETo Obeda.

3.17. 3ampemiaeTcss Npu NPOMBIBE OTCTOMHUKOB, HAMOPHBIX OAcCEHOB U MECKOJIOBOK
MePCOHATY HaXOAUTHCS B MpeeaaxX BHIXOISIIEro U3-M0J1 3aTBOPA MOTOKA BOJBL.

3.18. 3ampemiaercs HaxOAUTbCA JIOASAM Ha HEOTPAXKIEHHBIX YaCTAX COOPYKEHMs Hal
ITPOMBIBHBIM ITOTOKOM.

3.19. 3ampemiaercss MiIaBaHWE W TMPOU3BOJACTBO pabOT HA BOJOXPAHWIUIIAX C JIOJOK U
TIOHTOHOB TIpH cuiie Betpa 4 Oamma u Gonee (ckopocTh Berpa 6,3-7,4 M/C) M Ha PEYHBIX
KaTtepax Ipu cuie Berpa 5 OawioB u Oonee (ckopocts Berpa 7,5-9,8 w/c). Ilpu
BO3HUKHOBEHUHU BO BpeMsl paboThl BeTpa cuiloil Oosnee 4 Oama HEOOXOJIMMO JOJKY WU
MOHTOH HampaBuUTh K Oepery. Bo u30exaHue ONpOKUIBIBAHUS WM 3aIUIECKUBAHUS JIOAKH
OonbIIOH BOJHOHM clenyeT WATH Bpaspe3 BoiHe. CracaTellbHble CpPEeACTBA JIOJKHBI OBITh
HaroToBe.

3.20. TIpomepsl TIyOMH BOJOXpaHWIIMIIA TOCIE MPOMBIBA CIEAYeT MPOU3BOJUTH TOJIBKO
MOCJIE TOCTHKEHHUS! YPOBHEM BO/IbI OTMETKH HOPMAJIBHOT'O MOAIIOPHOTO YPOBHSI.

3.21. IlpomepHble pabOTHI C JOAKH TOJKHBI MPOU3BOJAUTHCA OpUraJoi B cOCTaBe HE MEHee
JIBYX YEJIOBEK.

3.22. Ilpn mpomepax riyOMH JETOM BpPYUYHYIO 3alpelacTCs CTAaHOBUTHCS Ha OopTa WU
CKaMeHKH JIOAKH W meperndarhes 3a OOpT. 3ampeniaeTcss HaMaThIBATh HAa PYKY CBOOOIHBIN
KOHel JioTiuHs. [Ipu ucronp30oBaHHM Ipy3a Maccoit Oosee 10 Kr IOMDKHA TIPUMEHSTHCS
ne0eaKa I €ro CIyCcKa M O IbeMa.

3.23. Ilpomepsl rayOuMH JOTaMHU cI€AyeT MPOU3BOAUTH B MPOPE3MHEHHBIX KOCTIOMAaX WJIU
BOJIOHETIPOHHUIIAEMBIX (papTyKax.

3.24. Tlpu npomepax riayOMH HaMETKOM C JIOJKM OJIMH YEJOBEK JIOJDKEH HAaXOJMUThCH Ha
BeCJax, JApyrod - y HameTku. Ilpomepsl HameTkol ¢ Joaxu mnpu rayOuHe OGonee 4 M
3anpemaroTcs. Ecim HaMeTka NpOYHO 3alenuTcs 32 Kakoe-HHOY[b NPEMSITCTBUE HA JHE
BOJIOEMA, CJIEAYET HEMEIIEHHO €€ OTIY CTUTh.

3.25. Ilpu npou3BOJACTBE MTPOMEPOB TITyOUH HAMETKOH C KaTepOB MJIM CAMOXOJHBIX CYZOB Ha
pabouem, IPOBOJAIIEM MPOMEPHI, TOJDKEH ObITh HAET JIMOUYHBIM MPEAOXPAHUTENbHbIN MOsC
C MPUKPEIUVICHHBIM K HEMY CTPAaXOBOYHBIM KaHATOM, JIPYTOH KOHEIl KOTOPOTO JIOJKEH ObITh
NPHUKPEIUIEH K PhIMYy WIHM CTOiiKe Ha mamyoOe. IIpoMmepsl ¢ caMOXOAHBIX CYIOB IOJIKHBI
MIPOU3BOUTHCS TOJBKO B TUXYIO ITOTOMY, IIPU CHJIE BeTpa He Oosee 2 6autoB (CKOPOCTh BETpa
3,3 M/c).

3.26. IIpu npuMeHEHUH 3X0N0Ta Ul IPOMEPOB INIyOMH HEOOXOIMMO BBIMOJIHATh CIAEAYIOLINE
IIpaBUIIa:

- [IPpU YCTAHOBKC 3X0JIOTA Ha KaTCPC UJIN HIJITOIIKC n30erath KpC€Ha KaTcpa UJIN IUIIOIIKH;

- 3aKpeIIATh IIPUEMOIIEPEJaTOYHbBIE YCTPOMCTBA 3XOJ0TA TPOCOM K CYJHY, YACPKUBATH
YCTPOMCTBA Ha BECy PyKaMU 3aIlpelacTCs;
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- KpBILIKY 1prOopa npu padboTe AepKaTh MOCTOSHHO 3aKPBITIMU;
- HE JOIIyCKaTh PeryJupOBaHus annapaTypsl IO HAPSDKEHHUEM.

3.27. 3ampeniaercst NpOBOAUTH IPOMEPHBIE pabOThI ¢ KaTepa WM IUTIONKK 0€3 criacaTelbHbIX
Y CUTHAJIbHBIX CPEJCTB, a TAKXKE MPOMEPHbIE pabOThI B TOTOKE MPU MPOMBIBE Obe(OB.

3.28. Bce opranm3aliOHHBIC MEPOIPHSTHS, OOCCIICUMBAMOIINE O0E30MacHOCTh padoT MpHu
NPOBEJICHUHU IPOMEPOB BOJAOXpaHWININA (TIOPSAIOK BhIIauu U 0GOPMIICHUS Hapsjia, AOIMYCK
Opuragsl K paboTe, HaaA30p BO BpeMs paboThl W Ap.), NPOBOAATCA B COOTBETCTBUH C
"llpaBwiamMu  TEXHUKH  O€30MACHOCTH MPH  SKCIUIyaTalldd  BOJHOTO  XO3sCTBa,
THJIPOTEXHUYECKUX COOPYKCHUHN U THIIPOMEXaHHUECKOTO 000PYI0OBaHHS JICKTPOCTAHIINN",
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Bepcrka - beraos U.®.

W3nanue ocyecTBiIeHO py (PUHAHCOBOM MOJIEPIKKE
[IBeHapcKoro ynpasjieHuUs [0 Pa3BUTUIO U COTPYTHUIECTBY
B pamkax npoekra CAREWIB

[ToaroroBneHo K neyaTH U OTHEYATAHO
B Hayuno-undopmanmontnom nieatpe MKBK

Pecrybnuka Y36ekuctan, 100 187, r. Tamikent, M- Kapacy-4, 1. 11

info@icwc-aral.uz
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