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Teppurtoputo npearaercs HACHTUPUIIMPOBATH KaK HEOJArONMPHUATHYIO JIJIsl 3aCTPOUKH
C TOUYKH 3PEHUSI HHKEHEPHO-TECOJIOTMUECKUX U CEUCMUUECKUX YCIOBH.

[TogBonst wrTor, B 0OIEM MOXXHO CKa3aTh, 4TO g oOecreueHus HOPMaJIbHON
OKCIUTyaTalliy  3JaHUH  HEOOXOAMMO KAk MHHUMYM TPEAYCMOTPETh MEPOIPHUITHUS
WHXXEHEPHOM 3allUThl OT NOoATOILIeHHS B cooTBeTcTBUHU ¢ 1M.10 CIT 116.13330.2012.

Jns  KOJMWYECTBEHHOW OIIGHKH BIIMSHHUS JEHCTBYIOMUX (AKTOPOB MOATOILICHUS
TEPPUTOPUU  TEXHOIMApKa IeJecooOpa3HO  OpraHW30BaTh PEKUMHBIC — HAOIIOJICHUS
(MOHHMTOPHHT), YTOOBI OIICHUTH Pa3BUTHE Ipollecca BO BpeMeHU. B panpHeimem, ucxoas us3
MOJIYYEHHBIX JAHHBIX, MOXKHO JIeJlaTh MPOTHO3 TOBEJIEHUS Ipoliecca, 00jee OCO3HAHHO U
WHIUBUIYAJIbHO MOAOMPATh MEPONPHUATHS 10 3amuTe. Pa3OuBKa ke TeppUTOPUHM TOpoJa Ha
30HBl PA3IUYHOTO YPOBHS HEOIArONPUATHOCTH Jii CTPOMUTENBCTBA C TOYKH 3pEHUS
noatorieHus s KemepoBo 0 cMX MOp HE MPOBOJWIACH, HO SIBISCTCS OYCHBb MOJE3HBIM
CTapTOM JJIsi JajJbHEWIIEro aHajln3a BCEX IMPOIECCOB W HCIOJIb30BaHUS JaHHBIX B
CTPOUTEIILCTBE.
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WU3BJIEYEHUE NONE3HbIX 3ANEMEHTOBU3 NOA3EMHbLIX PACCOJIOB
3ANAOHOU CUBUPU HA NMPUMEPE AITMA300OBbIBAKOLLEINO KAPBEPA
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AHHoOTaumA. LlenecoobpasHOCTb M3BIEYEHNST LIEHHBIX M HEODXOOAUMbIX ANsi HAPOLHOro XO3sNCTBa
9NeMEeHTOB M3 MOA3eMHbIX BOA4 CBA3aHa C npobrneMon yTUnM3auum Kpenkux paccorioB
anmMasofoObiBatollero kapbepa «YAadHbl» (ceBepo-3anagHas fAkytus). [pombilineHHble BOAbI
ABMSIOTCHA NOMNYTHLIMK Npu paspaboTtke kapbepoB. OHKM HPOPMUPYIOT BOAONPUTOKN B OTKPbITbIE FOpPHbIE
BblpaboTkn. Matepuane! gns o6paboTku NonyyYeHbl Ha NPOM3BOACTBEHHON MPaKTMKeE.

[To cBoel MPUYpPOUEHHOCTH U MPOUCXOKIACHUIO PACIIPOCTPAHEHHBIE HA CEBEPO-3amaie
SIKyTUM TMOJ3€MHBIE BOJBI NMPEICTABISAIOT CO00I BBHICOKOKOHLIEHTPHUPOBAHHbIE HPUPOIHbIE
pacTBOphl cojiell, uMeromue MuHepanuzanuio cBbimie 350 r/n. JlaHHBIE THUD paccoyioB
OPEINONIOKUTEIbHO  CBS3aH € MeTaMmop¢u3anueil  MHUHEpaIM30BaHHBIX  pPacTBOPOB
KeMOPHUICKUX CEIMMEHTAIlMOHHBIX COJIEPOAHBIX OacceiHoB. Ilo KOMIOHEHTHOMY cOCTaBy
OHHU UMEIOT XJIOPUIHBIH MarHueBO-KaJIbIIMEBbIM cOCTaB,MMEIONINI Gopmyty:
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B cocraBe paccosoB  HaOMIOAAIOTCS  BBICOKME  KOHIIGHTPAllMU  Pa3IUYHBIX
MHUKPOKOMITOHCHTOB, Takux Kak Br, Sr, Li, u Rb, koTopsie HOCTHUralOT MPOMBIILICHHBIX
KoHneHTpanuid paBHbIX 500 — 5450 mr/n, 200 — 200 mr/n, 50 —-190mr/m wm 1 - 15,7 mr/n
cooTBeTcTBeHHO. [IOTHOCTH paccosioB u3MmeHsiercs B npeaenax ot 1,05 go 1,35 r/eM® B
HACTOSIIICe BpeMs B IMOJA3EMHBIX BBIPAOOTKAX PyIHUKA «YIa4HBI» B CPETHEM COCTABIISCT
1,28 r/cm°. MUHHUMATBHBIE Mpeesibl MPOMBINIJICHHBIX KOHIICHTPAIMH IMOJIE3HBIX JJICMEHTOB
paznmumyensl jgas Br, Sr, Li, Rb. Dto 6Gomee 500 mr/n, 300 mr/a, 10mr/m u 3 mr/n
COOTBETCTBEHHO.

Ha anma3zomo0siBaromieM kapbepe «Y JaqHbIi» CPETHET0I0BbIE BOJOIPHUTOKH PACCOJIOB
B 3a00e TopHOI BBIpaObOTKH B cpeaHeM coctaBisitoT 500 — 1000 Teic. M/rog. Dto B CyMMe
JAeT TaKyl MPUOIU3HUTEIBHYIO OLIEHKY IMOTEph MOJe3HbIX KommnoHeHToB: Br - 5000 1/rox,
Sr-1200 t/rox, Li-190 1/rox u Rb-7 t/rox. 3ameTnM, 4TO, Kapbep «YIauHbIi» HMEET
FOTOBYIO CHUCTEMY BOJOOTJIMBAa W YTWIM3AIUU JAPEHAXKHBIX pACCOJIOB KaK OTXOOB
npou3BoACcTBa. [l WCHonb30BaHUS NPOMBILIUICHHBIX BOJA (aKTHUYECKH He TpedyeTcs
co3MaHMsT HMHQPPACTPYKTYphl TO J00bIMe MOA3EMHBIX paccosioB. HeoOxomuma TOJIBKO
YCTaHOBKAa OOOPYIOBAaHUS ISl M3BJICUEHUS MOJIE3HBIX 3JIEMEHTOB M3 PAcCcOJOB Ha y4acTKe
TPAHCIIOPTUPOBKH OT TOPHOW BBIPAOOTKH JIO yYaCTKOB 3aXOpOHEHHUsA. MOXKHO TOBOPHUTH O
MIPOMBIIIUICHHOM HW3BJICUYCHHHM IIOJIE3HBIX KOMIIOHEHTOB M3 IIOJ3E€MHBIX pPaccojioB C
MUHHUMAJIbHBIMU 3aTPaTaMU.

[TogoOHBIE paccoiibl, COJEp)KAIMe MPOMBIIUICHHBIC KOHIIGHTPAIMU IOJE3HBIX
AJIEMEHTOB LIMPOKO PaCIpPOCTPAHEHbI HA TEPPUTOPUH, Kak SIKyTuH, Tak u Bced Bocrouynoi
Cubupu. Ecnu roBOpuTh O MOMYTHOM H3BICYEHHM MOJIE3HBIX JJIEMEHTOB U3 JPEHAXKHBIX
paccoJioB WM MOATOBAPHBIX BOJ HA Y€ JCHCTBYIONIUX MECTOPOXKICHUAX B TOM YHCIE U
He(TEra3oBbIX, TO B IETIOM IMOJY4aeTCs, 4YTO TOCYJapCTBO HMEET OrPOMHBIE 3aIlachl
MOJIE3HBIX JJISI HAPOJHOTO XO35HCTBa KOMIIOHEHTOB, KOTOpPhIE HA JAaHHBIM MOMEHT IPOCTO
YTHWIM3UPYIOTCS B KAUE€CTBE MPOU3BOJICTBEHHBIX OTXO/I0B.

Ilpobnemul, céazannvle ¢ uzeieyeHuem noJ1€3HbIX KOMHOHEHN08:

- HEJIOCTaTOYHAasd M3Y4YEHHOCTh TMJIPOTE€OJIOTHYECKUX YCIOBUM 3ajieraHusl MOA3EMHbBIX
paccoJioB U OTCYTCTBHUE TMOJICYUTAHHBIX 3a1aCOB MPOMBIIIIEHHBIX BOJI;

- OTCYTCTBUE OTpPAOOTAHHOW TEXHOJIOTUU U TPOMBIIUICHHOW Oa3bluis H3BICUCHUS
TMIOJIE3HBIX KOMIIOHEHTOB U3 MO3€MHBIX PaCcCOJIOB;

- Ipo0JieMbl B TIPaBOBOM cdepe HEeAPONOIb30BAHUS CBS3aHHBIE C MPOMBIILICHHON
JOOBIYEH TTOJI3EMHBIX PACCOJIOB;

- ToObIUa TMOJIE3HBIX AIIEMEHTOB M3 PACCOJIOB HAa KAXKIOM OTAETBFHOM MECTOPOXKIACHUU
TpeOyeT COo3/IaHus MHANBUIYaTbHON TEXHOJOTHUECKOU CXEMBI YI00HOW M peHTa0eTbHOMN TSt
KOHKPETHOTO MECTOPOXKICHHS 3aBUCSIICH OT O0OIel CcyMMapHOW MHUHEpaIu3alud H OT
COJIEpXKaHUS MEIIAIOIINX KOMIIOHEHTOB.

O000111IeHHAs TEXHOIOTHYECKas CXeMa M3BJICUEHUS TIOJIE3HBIX DJIEMEHTOB U3 PacCOJIOB
BKJTFOYAET CIICAYIOIINE CTAIUH:

- HauaJbHas TOJrOTOBKAa pAacTBOPOB K HW3BJICUYEHHMIO TMOJE3HBIX  AJIEMEHTOB,
BKJTFOYAIOIIAs B ce0s ylalieHne BPEIHBIX IPUMECEH;

- CEJIEKTUBHOE BBIJCIICHHE HJIEMEHTOB U3 MOATOTOBJIEHHBIX PAcCTBOPOB IPHU
WCIIOIb30BAaHUU  COPOIMHM,  KPUCTAJUIM3AIlMH,  BBIMAPUBAHUSA, XUMHUYECKOTO  WIIH
AIEKTPOIUTUUECKOTO OCAXKICHHUS;

- OYMCTKAa COPOCHBIX BOJI B 3aBHCHMOCTH OT KOHKPETHBIX THIPOTEOJIOTHIECKUX
YCIIOBUH M 9KOJIOTUYECKUX TPEOOBAHHUIA.

Hanmo ckazath, 4TOo I amMa3o00BIBAIOIIETO Kaphepa «YTadHBIN» MEepCHeKTHUBA
CBsI3aHA C HCHOJIb30BAHHMEM KOMIIICKCHBIX METOHOB II0 M3BJICUCHHIO MOJIE3HBIX DJIEMCHTOB,
TaKUX KaK MapajijieibHOE MOTydeHHe OpoMa METOJIOM IKCTPAKIIMOHHO-IICKTPOXUMUYECKOTO
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U3BJICYCHUS U3 XJIOPUJIHBIX PACCOJIOB C YCTAHOBKOHW JOMOJHUTEIBHOTO OOOPYIOBAHMS IS
cemapaiuy JUTHS ¥ CTPOHIUS Ipu momoiiu copbeHtoB. Hampumep, takux kak ALCl; u
SrS04. Opnako, 10OBIYA TaKKUX JJIEMEHTOB KaKk OpOM M CTPOHIIUN TpeOyeT CTPOUTEIhCTBA
OTJICNILHOTO TPOMBIIJICHHOTO KOMIUIEKca. B ycioBusX KpallHero ceBepa TaKoe pPEIICHHE
MPEJICTaBIIsIeTC BeCbMa 3aTpPaTHBIM, HO B Clydae €ro pealid3allH C Y4eTOM BCEX MOTEepb,
MOHO Oynet u3Biekath 10 2500 T 6poma u 800 T CTPOHIIMS B TO/I.

Haubonee mnepcrneKTHBHBIM JJIsi JTAHHOTO MECTOPOXKICHHS SIBIISCTCS H3BJICUCHUS
autus. [Ipy MUHUMaNbBHBIX 3aTpaTax MOKET ObITh HCHOJIB30BaH METOJ| COpOLUU JIUTUS U3
pactBopoB ¢ nomonisio AlCl3. JlanHbIi MeTo]] OCHOBaH Ha B3aumojeicTBuu pactBopa AlCl;
C TUIPOKCUIOM JIUTHSI 110 PEAKIIUU:

2AICI3+6LiOH—LiCl-2A1(OH)3-mH,0 | +5LiCIAICI;

Peakuust mpakTuuecku MrHOBEHHO MpoTekaeT npu temmneparype 40 - 50°C yto tpedyet
JIOTIOJTHUTEILHBIX TEIJIOBBIX 3aTparT.

PeiHounas 1iena pearenra AlCly konebnercs B paiione 400 $ 3a TOHHY, OJHAKO
OTNMCaHHasl TEXHOJOTHUSl MO3BOJISIET MCIOJIB30BaTh | I' COpOCHTA Ha MOJy4YeHUE 7 T' JIUTHSL.
Kpome Toro, 3ToT mMeTon He TpeOyeT CIOXKHOIO U Jgoporocrosiiero obopynoBanus. OH
MOXKET OBITh peaJiM30BaH Ha 0a3e WMEIONUXCS TPYOOIPOBOAHBIX CHCTEMHU ITO3BOJISET
usBnekatb 10 80% muTHs U3 paccona. Ha MecTOpokIeHUH ecTh TOoTOBas TPAaHCHOPTHAs
uHppacTpykTypa. YUuThiBasg ST (AKTOPBl M JIONOJHUTEIBHBIC 3aTpaThl HA OIUIATY
nepcoHaa, MoIy4aeTcsi, YTO MPOU3BOICTBO OJHON TOHHBI JUTHS OyaeT cTouth okoiio 3000 3.
[lpu cymecTBytomeil pbiHOYHON cToMMocTH JiuTHs Ha ypoBHe 4000 $ 3a TOHHY MeTo[
SBIISIETCS. PEHTA0ENbHBIM U MO3BOJISIET JOOBIBATh 0K0JIO 150 T uTHA B rO/I.

W3Bneuenue pyouans B pailoHe Kapbepa «Y JadHbIN» MPEICTaBISETCS MAJIOBEPOSTHBIM
BBHUJIY CJIO’)KHOCTU TEXHOJIOTMYECKOTO mnporecca. OqHaKo, B CUILY TOTO, YTO JaHHBIM 3JIEMEHT
UMEET OYCHb BBICOKYIO PHIHOYHYIO CTOMMOCTH 0Koyio 6000 $ 3a Kuiiorpamm, ero u3BJIcueHHUE
MOJKET OKa3aThCsl BEChMa MEePCIEKTUBHBIM JIJIs O0Jiee JOCTYIHBIX paiioHoB Cubupwu.

Ilpasosas ocnoesa:

Hecmotpss Ha OnaromnpusTHbIE TEpPCHEKTUBBI HCMOJIB30BAHUS TPOMBIIUICHHBIX
MOJA3EMHBIX BOJI M OIPOMHBIE 3amachkl 3TUX pecypcoB B Cubupwu, A0Ka3aHO, UYTO IJISI 3TOTO
peruoHa UMErOTCs Cepbe3HbIe MPOOIeMbl B cpepe HEeAPONOIb30BaHus, CBA3aHHbIE C JOOBIUEH
MPOMBIIIICHHBIX BOJI.

Bo-nepBbIX, 10 CHX MOp HA TOCYJAPCTBEHHOM OalaHCe YUCIUTCS MAIO MECTOPOKICHHMA
MPOMBINIUICHHBIX MOJ3€MHBIX BOJ. OJTO CBS3aHO C HEOOXOIUMOCTBIO TIPOBEICHUS
JOTIOTHUTETIFHBIX TE0JIOTOPa3BEAOYHBIX pPAa0OT MO pa3BeAKe M TMOJCUETy 3amacoB, C
nocieaymomen ux 3amutod. Ha cerogHsmHuWil A€Hb U1 BBINOJHEHUS KOMILUIEKCA
re0JIOrOpa3BeIOUYHbIX PaboT MO MOACYETY 3amacoB MPOMBINIICHHBIX BOJ Y OOJBIIMHCTBA
MEJIKUX YaCTHBIX KOMIIAHWW HE XBaTaeT OOOpPOTHBIX (MHAHCOBBIX CpenacTB. KpymHbie
rOCy/IapCTBEHHBIE KOMIIAHUH, CHEIMATU3UPYIONIMECS Ha JOOBIYE OMPEAECNEHHOTO CHIPhS U
MMEIOIINE BO3MOXKHOCTh TPOBOJUTH KPYITHBIC HCCIEAOBAHUS CUUTAIOT, YTO IMOCTAHOBKA
pa3BeOYHBIX pabOT Takoro Tuma OydeT He BBITOJHOW. B cBA3M ¢ 3TUM, HEeCMOTps Ha
(haKkTHYeCKOEe HATMYNE OTPOMHBIX 3a1acOB MPOMBIIUIEHHBIX BOJI, FOPUINYECKU ITH 3amachl He
3a(MKCUPOBAHBI, U TIO (POPMATHEHBIM MMPUYUHAM WX OCBOCHHE 3aMpEIICHO.

Bo-BTOpBIX, Ha IEHCTBYIOIIEM Kapbepe CyMMapHBIA JEOUT paccoIoB U3BJIEKAEMBIX IIPH
IPOBEICHHIH TOPHBIX PabOT B KAYECTBE APEHAXKHBIX BoJ mpesbimaet 100 m%/cyt. Tlostomy B
cooTBeTCTBUM co craTheil 23.2 paznena Il 3akona «O Heapax» HEBO3MOMXKHO OpPraHHW30BaTh
UX MepepadOoTKy U UCIIOIH30BAHKUE B KAUECTBE MPOMBIIUICHHBIX BOJI.

[To ykazaHHBIM NpUYHHAM Ha Kapbepe «Y JauHbI» MPOUCXOAUT YTUIU3ALKS LIEHHOTO
MUHEPAIBHOTO ChIPbsl KaK OTXOJ0B IMPOU3BOJICTBA. Takas e CUTyalusl OBTOPSIETCS Ha Psijie
JIPYTUX MECTOPOXKICHHM, TakuxX Kak «MupHslit», «Aixam», «3apHuna». Takou
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HEpaIMOHAIBHBIA TIOJIXOJT K HMCIOJIb30BAaHUIO MPHPOIHBIX PECYPCOB SIBISETCS TOCTATOYHO
aKTyalbHOH mpoOsieMoi, TpeOyromeil s CBOEro pemieHus oco00ro rocyaapCcTBEHHOTO
KoHTpoJis1. Heobxoaumo BHeceHHe U3MEHEHUs B AeicTBYrommMi 3akoH «O Hempax» C Melbio
VIPOIICHUS TPOIEAYPHl TMOJYYEHHUs JUIEH3UA HA WCIOIh30BAaHHE MPOMBIIUICHHBIX BOJI,
SIBJISIFOIITUXCSI OTXOJIaMH Ha JISHCTBYIOIINUX TOPHOIOOBIBAIOIITUX MPETPUATHSX.
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AHHOTauma. o gaHHbIM rmgpomeTpuydeckux HabnogeHwn 3a nepwog ¢ 1955 no 1974 rog,
MoMny4YeHHbIX Ha rOCyAapCTBEHHOW ceTu HabnwogeHun Poccuickon ®egepanbHon cnyxbbl Mo
rMOpPOMETEOPONIONMA U MOHUTOPUHIY OKPYXKalLEen cpedbl, MpoBefeHa OueHKa W LONTOCPOYHBIN
NMpOrHo3 pycroBbiX AedopMauuin peku Kusa npu OTCYTCTBMM [aHHbIX HabnogeHwun. MeTtopuka
OCHOBaHa Ha onpegeneHMn napameTpoB MOTOKa, NPW  KOTOpbIX HabnioparTcs Haumbonblune
aedopmaumm pycra peku.

Abstract. Evaluation and long-term forecast of the river channel deformation Kiya is carried out in the
absence of observations by standard data of hydrometric observations for the period from 1955 to
1974. Data collected at the state observing network of the Russian Federal Service for
Hydrometeorology and Environmental Monitoring (Roshydromet). The technique is based on
determination of flow parameters, at which the maximum river bed deformations are observed.

[To Tepputopum Tomckoit um KemepoBckoit obnacTelt MPOXOAUT MaruCTPaIbHBIN
HeTenpoBoa «AlekcaHApoBckoe — AHXepo-CyIKEeHCK», KOTOPbIM SBISETCS COCTaBHOU
yacTbio TpyOompoBoaHON cuctembl «Bocrounas Cubups — Tuxuit oxean». Tpancropt
YIJIEBOJOPOAHOIO ChIPbSl TPOTEKAET B CJIOXKHBIX IPHUPOAHBIX YCIOBHUAX — BBICOKOU
3a00JI0OUEHHOCTH M TYCTOH ruaporpapuyeckoil cetd. MHOroO4HCICHHbIE MEPEeXO0/ bl
TpyOONPOBOJOB Yepe3 BOJHBIE OOBEKTHI CIIOCOOCTBYIOT HM3HOIIEHHOCTH MaTepuana TpyO H
BO3HHKHOBEHHIO YyTEYeK YIJIEBOJOPOAOB Ha MoBepxHOCTh. ObecrieueHue Oe3aBapuUiiHOM
paboThl HedTera3ooObIBAIOIIMX NPEANPHUATUN SBISETCS OJHUM U3 BAXHBIX YCIOBHUH
pa3BUTUS TEPPUTOPUU. OTO M ONPENEISAET aKTYaJbHOCTb HCCIEHOBAaHUS PYCIOBBIX
nedopmanuii pex, uepes3 KOTopble MPOXOIAT TPYOOIIPOBOIBL.



