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VKJIAJKA OTXOJI0B

Q0nacTh TEXHUKHU

Hactosimee nzo0pereHne OTHOCUTCS K CTOCOOY M3BJIEYEHHS BOJBI U
(bOpMHUPOBaHUS YCTOWYMBBIX JIEMEHTOB JlaHAIIadTa U3 OTXOJA0B TOPHOTO
IIPOU3BOJICTBA.

YpoBeHb TEXHUKU

OcHoBHas 4acTh BOJBI, MOTpedIsieMasi B ONEpanusaxX 1Mo 100b4e pyabl U3
TBEPAOH FOPHOM MOPOABI, KOTOPAsI UCIIOJNB3YETCS ISl U3BICUECHUS MPOCTHIX HIIH
OJaropoHBIX METAJUIOB, CONEPIKUTCS B OUY€Hb TOHKO U3MEJbUEHHBIX OTXO0/AaX,
NOJIy4aeMbIX B pe3yjibTaTe (pIoTaluuu WU BB ENaunBaHusA. TOHKOE H3MENbUeHUE
HEOOXOAMMO 17151 BBICBOOOIKIEHHS [IEHHOIO KOMIIOHEHTA PYIbl, YTOOBI 00€CeYuTh
IpUeMIIEMble PE3YJIbTAThI €ro U3BJIeUeHHs. [lonydaemMbple OTXOABI CIYIIAOT IS
JaCTUYHOTO M3BJIEYEHHS BOJBI, M IOCKOJBKY CTYIIEHHAs MyJIbI1a OCTAETCS
MOABEPKEHHOHN Pa3XKMUKEHHUIO, TO 3TH OTXOAbI YKJIAAbIBAIOT I'UAPABINIYECKUM
croco0oM B crieluaJbHble XPaHUJIHNINA, YKa3bIBA€Mbl€ KaK XBOCTOX PAHUJININA.

YacTuuel 0TX00B 0OOBIYHO UMEIOT AuamMeTp MeHee 150 MUKpOH, U u3-3a UX
HU3KOH MPOHUIIAEMOCTH HE MOTYT OBITh JIETKO JPEHUPOBAHBI UJIM OT(GUIBTPOBAHBI
ISl yAAJeHHs 3aXBa4YE€HHOM BOJBI.

Jlaxke B ciiy4ae MCIOJb30BaHUS (PUIBTPALIMU OTXOJOB YKJIaJAKa U XpaHEHUE
OT(PUIBTPOBAHHOTO MPOAYKTA MOYKET CO3AaBATh MPOOJIEMbI, TOCKOIBKY C
OTPUIBTPOBAHHBIMH OTXOAAMH TPYAHO paboOTaTh, U OHH HE UMEIOT KOHCTPYKTUBHOM
LEJOCTHOCTU. PUIBTpALHs U YKJIAAKa MEXaHUYECKUMHU CPEICTBAMU - 3TO
JOPOrOCTOsIIIME ONepalUM, U, KpOME TOT'0, OHU CO3Jal0T OTXOJbl, KOTOpPbIe CO3AAI0T
npoOJieMBbl 111 XpaHEHUSI HA MHOTHX TE€PPUTOPHUSIX.

Hrak, nBe naBHUE LIeJIM TOPHOPYAHON NPOMBIIIJIEHHOCTH, TAKOH KakK
IPOMBIIIJIEHHOCTH A00BIYU MPOCTHIX METAJJIOB, MEIIH, 30JI0TA HJIM METAJUIOB FPYIIIIbI
miatuael (PGM, ot anra. Platinum Group Metals), 3akimo4daroTcs, BO-NEPBBIX, B
U3BJIEYCHUH BOJBI, COIEPIKAIIEHCS B OTX0/IaX, H, BO-BTOPHIX, B pa3paboTke

SKOHOMHUYHOTO criocoda yKJIagKu OTXOJO0B B CYXOH U yCTOWYNBOH popme.
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B cenbCKOXO3AHCTBEHHON U CTPOUTEIBHOU OTPACIISIX, @ TAKXKE B OTPACIIH
CcTa0UNIM3aUY IPYHTA, U3aBHA UCIIOJIb3YETCs KOHIENIHS KAHAIOB C KaMUISIPHBIMU
(buTUNBHBIME) CBOWCTBAMH AJIs1 00€3BOKHBAHUS TPYHTOB C HU3KOM
TUAPONPOBOAHOCTBIO.

Kanumnsipaoe npeHnpoBaHue (BEPTHKAJIBbHOE HIJIM TOPU30HTAIBHOE)
obecrieunBaeTCsi MyTeM BBEJEHHs HEIIPEPBIBHOIO CJIOS MaTepHaja ¢ Oonee BbICOKOH
TUIOTPOBOAHOCTBIO B IJIOXO APEHUPYIOIMUICA TPYHT AJisi 00ecrnedeHusi BO3SMOKHOCTH
BBITEKAHUS BOJBI U3 30H TPYHTOB C HU3KOW T'HJIPONPOBOJHOCTBIO B 30HBI ¢ Ooee
MOPUCTON CTPYKTYPOH, U3 KOTOPBIX BOJa MOXKET CTEKaTh B MECTA, U3 KOTOPBIX OHA
MOKET OBITh BbIBEIEHA. B OOJNBIIMHCTBE CHCTEM KaUJIJISPHOTO APEHUPOBAHUS
HCIIOJIb3YETCS BOJOMPOHULAEMBII T€0TEKCTUIb, HAMOTAHHBIN HAa LEHTPAJIbHBIN
NOPHUCTBIN CTEPIKEHb, 1151 00eCTedeHNs] BO3MOKHOCTH BHIOOPOYHOIO MPOTEKAHUS
BOZbI U3 BOJOHACBIIEHHOT'O TPYHTA B NOPUCTHIA (PUTHIIB.

ITecok Tak)ke UCMOJIB3YETCS B KaueCTBE MaTepHuaja, 00ecednBaromero
APEHUPOBAHUE C UCIIOJB30BAHUEM KANMJUISIPHBIX CUJ (HAaCTO YKa3bIBAETCS KAaK JAPEHAK
®penva unu ppaHIy3CcKast APEHA), TOCKOJbKY OH HUMEET BBICOKYIO THAPOIPOBOAHOCTD
(mpuMepHO Ha JBa MOPAAKA BEIUYUHBI OOJbIE IO CPABHEHUIO C MIIOXO
ApeHupyeMbIMHu rpyHTamu). Ilecuansiii kaHan obecreunBaeT yCTOWYUBOE BBITEKAHUE
BOJbI U3 I'PYHTA C HU3KOM r'UAPONPOBOAHOCTHIO (HAIPUMED, U3 TJIMHBI) B IECYAHYIO
ApeHy, U3 KOTOPOH OHa MOJKET BBITEKATh K MECTY BbIBOAA BOABL. DPdexT
KanUJUJISPHOrO APEHUPOBAHUS BOJIOHEHACHILIEHHOTO MeCKa MPOsBISETCS B
U3BJICYEHUHU BOJABI U3 OKPYKAIOLIETO BOJOHACHIIEHHOTO TPYHTA.

OTH NPUHIUIBI KAMTHJUIIPHOTO IPEHUPOBAHUS MOTYT MPUMEHSITHCS U IJIsI
00e3BOKUBAHUS OTXOJIOB TOPHOTO MPOU3BOACTBA.

OnHako pacmnpenelieHUe pa3MepPOB YaCTHUL OTXOJ0B TOPHOTO NPOU3BOACTBA
TaKO€, YTO OHU UMEIT HU3KYI0 TUAPOnpoBOAHOCTh (00bryHO 10-4 - 10-6 cm/cex), u
MO3TOMY B CiIydae OONbIIUX 00BEMOB OHU OCTAKTCS "MOCTOSHHO" BBIIIE YPOBHS
HACBILIEHHS; COIePIKaHUE BOJbI, IPH KOTOPOM MOKET MPOUCXOAUTH Pa3KMKEHHE
OTXOJIOB IIPU BO3JI€HICTBUU BHEIIHETO JaBIICHUS.

OkoHUaTeNnbHOE COMEpPIKaHNE BOIBI B OTXO/AAX IMOCIE UX OCEAaHHsI OOBIYHO

cocrasiysgeT npuMepHo 0,5-0,55 M3 BOABI HA TOHHY OTXOAOB.
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PeanpHOCTD TakOBa, YTO BO MHOTUX IOPHUCAUKINIX BJIACTH HACTAUBAIOT Ha
UCIIOJIb30BAHUN HEMPOHUIIAEMOT O MOKPBITHS OCHOBAHUS M CTOPOH XBOCTOXPAHUIIHUIIA
ISl IPEIOTBPALIEHHS BBITEKAHUS U3 HETO BOJBI B OKPYIKAIOLIYIO CPEAy.

B cBsa3u ¢ OonpmuMu o0beMaMu CilydaliHble pa3pyLeHHs] OTPAHHYUBAOINX
(orpaxaaruux) CTEHOK XBOCTOXPAHMIIUL, UCIIOJIb3yEMBIX JUJIS COEPIKAaHUS OTXOHOB
TOPHOTO MPOU3BOJCTBA, MOTYT UMETh KaTaCTpOPHUUECKHE MOCHeACTBUSA. Takue
pa3pyLIeHUsl BbI3bIBAJIU rUOENb JIIOEH U LIUPOKOMACIITAOHBIE 3arPsI3HEHUS]
OKPYJKaKIIEel Cpenbl.

Wnest ucnosib30BaHMs BEPTUKAJIBHOTO (PUTHIBHOTO APEHUPOBAHUS C
UCIIOJIb30BAHUEM I'€OTEeKCTHJIBHBIX MaTEPHAJIOB st 00€3BOKHUBAHUS OTXOA0B OblIa
ycrnemHo onpoboBaHa Jisl YILIOTHEHUS CTAPbIX OTXONOB, 4TOOBI 00eCTIeunTh
BO3MOXHOCTh NEPEMELIEHHs] YaCTHYHO BBICYIIEHHOTO MaTepuana (Marepuabl
KOH(EpeHIINHU 1Mo XBOCTAM U LIAXTHBIM OTXOnaM, I'. BankyBep, bpuranckas
KonymOus, 26-28 oktsa0ps, 2015). OgHako CTOMMOCTb YCTAHOBKH OOJIBLIOTO
KOJINYECTBA BEPTHKAIBHBIX JPEHAKHBIX KaHAJIOB C KAMUJIJISPHBIMH CBOMCTBAMH, C
marom 1-3 mMeTpa Ha OOJBIIOM XBOCTOXPAHUJIHINE HAXOAUTCS 32 MpeneraMu
nonyctumMoro. CTOUMOCTh MaT€pHAIOB KAKIOT0 TPAAULMOHHOTO T€OTEKCTUIIBHOTO
APEHAKHOTO KaHaja ¢ KalUJUISIPHBIMU CBOWCTBAMH 3HAUUTEIbHA, OHA IPUMEPHO
paBHA CTOMMOCTH YCTAHOBKHU Ka)KJIOTO KaHaa.

Kommepuecku mpuemsiemoe npuMeHeHue, Haubosnee Oiu3koe uaee GUTUIBHOTO
APEHUPOBAHUS B XBOCTOXPAHWJIHIIE, IPeACTaBIsAeT COOOMH CJIOH Mecka uiu
COOpY’KEHHbIE APEHAKHBbIE KaHAJbI, pa3MEIleHHbIE B OCHOBAHUU XBOCTOXPAHUIIHINA,
1151 obecrneyeHnsi BO3MOKHOCTH MPOXOKAEHHS BOJbl B TOPU3OHTAJIbHOM HAaIlpPaBJICHUH
K MECTY PacIOJIOKEHHUs BOAOOTIUBHOTO Hacoca. OQHAKO HA JJINTEIbHOM MPOMEKYTKE
BpeMeHHU 3P (PeKTHBHAS CKOPOCTh BBITEKAHHS BOABI U3 NIECKA, PACMOJIOKEHHOrO Ha JTHE
XBOCTOXPaHUJIHUIIA, BeCbMa orpaHndeHHa. O0e3BOKMBAIOTCS TOJIBKO XBOCTHI,
PacCIIOJIOKEHHBIE HA PACCTOSSHUU HECKOJIBKIX METPOB OT MeCKa, U3-3a HU3KOU
THAPONPOBOAHOCTHU OOJiee YIaJIeHHBIX XBOCTOB U HEBO3MOKHOCTH JJOCTYIIa BO3AYXa
IUTs1 3aMEeIeHUsl COAep KALeHcsl B HUX BOJIBL.

Takum oOpa3om, HampaBJIeHUE KAMUIUISIPHOTO APEHUPOBAHUS HE HAIIJIO
IIIPOKOT0 MPUMEHEHHS B TOPHOPYAHONW MPOMBIIIJIIEHHOCTH, AaXKe€ B T€X PErHOHAaxX, B
KOTOPBIX BOJA, KOTOpas Morjia Obl OBITh W3BJIEUEHA M3 XBOCTOXPAHUIININA, UMEET

CYLIECTBEHHYIO LIEHHOCTb.



10

15

20

25

30

-4 -

AHanoruusas unes o0ecredeHns Clios C BBICOKOH NMPOHHUIIA€MOCThIO, YTOOBI
crnoco0CcTBOBAaTh 00E€3BOKUBAHUIO 00JI€€ TOHKOTO CJIOSI XBOCTOB C HU3KOH
IPOHULIAEMOCTBIO, PACIIOJOKEHHOI0 BbIIIE, IPEACTABIsAET COOOI JEHTOUHYIO
dunpTpanumo, kak 3To 3asasiaeHo Bentley u np. (US3767050A). @unbrpanus myJibIbl
XBOCTOB C HU3KOM IIPOHULAEMOCTBIO YCKOPSAETCS MyTEM pa3MelleHU sl XBOCTOB Ha
HIDKeJIe)XKalleM CJI0e MecKa.

B npyrom cxonnom pemennu (US 9188389 B2, Ren u ap.) HCHONIb30BaIUCh
HEeTMpepbIBHBIE MaPAJJICTIbHBIE CJIOW XBOCTOB TOHKHUX HE(TSIHBIX MECKOB,
pacrpeneseHHbIe MO NeHCTBUEM CHJIBI TSUKECTH HaJ CJIOSMHU IPYTroro MaTepuaa
OCHOBaHHS C BBICOKOH MPOHUI[AEMOCTBIO, TAKOTO KaK MECOK, MOJYyYEeHHBIH B poIecce
OYHMCTKHU HEPTIHOTO MECKA, IS MOBBILIEHHUS] CTPYKTYPHOU IEJTOCTHOCTH TOHKUX
XBOCTOB.

JUist COXpaHEeHUs 3TUX MMapaJJIebHBIX CJI0EB XBOCTOB U MECKa, Pa3MeIaeMbIX
TUAPABINYECKUM CIIOCOOOM U PaCTEKAIOIMMUXCS MO NeHCTBUEM CHIIBI TSKECTH Ha
NPOTSDKEHHOH IMIIOMAaa1, COOTBETCTBYIOIINE MYJbIIbI 00pabaThIBAIOT Mepea YKIaIAKOH
XUMHYECKUMH peareHTaMu. JTa XxuMudeckas oopadboTka obecrnednBaer
COOTBETCTBYIOIINE YIIIbl OTJIOXKEHUS (YIJIBI OTKOCA TUISI’KA XBOCTOX PAHUIIUIIA)
necyaHoil ppakuuu U Gppakiuyu XBOCTOB AJIS MOAAEPKAHUS TOCTOAHHON rIyOUHBI
3TUX IBYX QpakLMi CTPYKTYPBI U AJIs1 00€CIedeHUs] COOTBETCTBHUS 3TOrO YIila YKIOHY
TEPPUTOPUH, HA KOTOPOH MIAHUPYETCS pa3MelaTh OTXOABL. DTOT YIoJ OTJI0XKEHHUS
o0Obr4HO mpeBbimaer 1%, npudyemM BepxHee 1 HUXKHee NpeaebHble 3HAUeHNUs,
OTPAHUYHUBAIOTCS KOPPEKTUPOBKAMHU, JOCTHKHUMBIMU C TTOMOIIBIO XUMHYECKOM
MOAU(DUKAIIUYA COOTBETCTBYIOMINX CyCrneH3ul. JlocTH)ruMasi TOMLUIUHA CIOsT
MHOTOCJIOMHOM CTPYKTYPbl OOBIYHO MeHbIIe | MeTpa U OrpaHUYUBAETCS TOPOrOBOH
BEJINUMHON BpeMeHH 00€3BOKUBaHUs, TPEOYyeMOro Uit JOCTHUKEHUST HEO OX OqUMOi
BEJIMUMHBI CIBUTOBOI MPOYHOCTH Nepen N00aBIeHHEM CleaAymero cios. B Teuenue
3TOr0 BpeMeHH 00€3BOXKUBAHUS CJIOH ¢ OoJiee BBICOKOH MPOHUIIAEMOCTBIO YACTHYHO
IPEHUPYETCs, B pPe3yJIbTaTe 4ero 00eCrneunBaeTCss HEHAChIIEHHOE OCHOBAHHE,
KOTOPOE MPHUTOJHO JUISI YACTUYHOTO 00€3BOKMUBAHHUS BBILIEIEKAIETO CJIOSI C HU3KOH
NPOHULIAEMOCTHIO, TAK YTO MOBBILIAETCS CIABUTOBAS MPOYHOCTh COCTABHON CTPYKTYPBHI.

Crnenyer OTMETHTH, UTO TEXHOJOTHH oOoTameHus Gpakuui KPYIMHBIX YaCTHUL
nopabaThIBarOTCS TAKUM 00pa3oM, 4ToObl OTOpackIBaIUCh OOee KPYIMHBIE YaCTULIbI.

OTH TeXHOJOruu odorameHns ppakuyu KPynHBIX YaCTHUL] BKJIIOYAIOT TaKue
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TeXHHYecKue npuemMsl kak ¢puoranus kpynusix yactul (CPF, ot anrn. Coarse Particle
Flotation) u BhIIIenaunBaHWe OUYE€Hb KPYIHBIX HacTHL, ocTtaromuxcs nociae CPF, nus
U3BJIEYEHUS LIEHHOIO KOMIIOHEHTA PyAbl B Oojiee KOHLEHTPUPOBAHHOH popMme, B
ciay4ae Oojiee KPYIMHBIX YaCTHUL, MOJYy4YaeMbIX B PE3yJbTAaTe H3MEIbYESHUS.

OTOT necok, ocraruuiics nocie CPF uiau nmocie BhiIeIauyuBaHUS M€CUYAHBIX
orBasioB (SHL, ot aurn. Sand Heap Leach), conepkuT MeTasin npuMEepHO B TAKOM XKe
KOJIMYECTBE, YTO U TPAAUIMOHHBIC XBOCTHI, U, COOTBETCTBEHHO, 3TOT MECOK
HaIpaBJsieTCsl Ha AJUTENIbHOE XPAaHEHHUE, a He Ha JajibHelIee n3MeIbYeHue IS
MOJIYYEHUST MEJIKUX YacTHIl. DTa CIIOCOOHOCTh BIPAaOOTKHU OCTATKOB ¢ Oojee
KPYIHBIMH YaCTHIIAMH 0€3 YXYIIIEeHHUs Pe3yJIbTaTOB U3BJICYEHUS LIEHHOTO
KOMITOHEHTa OTKPBIBAET BO3MOKHOCTD JUJISI YACTHYHOTO M3BJIEYEHHS BOJBI U3
NOJIy4aeMbIX MEeCUaHbIX OCTATKOB. Hampumep, yBennyeHne pa3MepoB H3MebUaeMbIX
yactull B ciydyae CPF nmpuBoauT K MOJy4€HUIO OTAENBHOrO MOTOKA MYCTOW MOPOABI,
KOTOpast MOXeT OBITh YJIOK€HA B OTBAJI KaK CBOOOJHO JPEHUPYEMbIE MEeCUaHbIE
OCTaTKHU C BBICOKOH NMPOHHUIIAEMOCTBIO.

ITecuanbie octatku CPF MoryTt ObITh CKIaAUPOBAHbI OTAEIBHO, IPU 3TOM OHH
OPEHUPYIOTCS 51 00e3BOKUBaHUS 10 YpoBHA 90% TBepaOro Marepuaia
(W02017/195008), unu sxe OHU MOTYT OBITH CMEIIAHBI B HEKOTOPOH MPOIMOPLHUH C
TPAJULIMOHHBIMU XBOCTAMH I BKJIIOUEHHS KaK MOKHO OOJIbIIETrO KOJIUYECTBa
XBOCTOB B II€COK, TaK YTOOBI IPH 3TOM ellle COXPAaHIIacCh YCTOHYNBOCTh OTBAJIA
(W02018/234880).

ITockoapky oboramenue no Texuoysoruu CPF nmo-npexxHeMy OCHOBBIBA€TCS Ha
YaCTHYHOM OOHAKEHUH I[€HHBIX MHHEPAJIOB U BHICBOOOKAEHUH MyCTOW MOPOJBI B
poLEeCcCe U3MENbUEHHUS, TO JOCTATOUHOE OOHAKEHHE L[eJIEBOI0 MUHEPAa MPOUCXOIUT
TOJBKO TOTAA, KOT/Ia Pya U3MEJIbYAEeTCs JJIsl TIOJIYYEHHS YaCTHL, pa3Mepbl KOTOPBIX
MEHbIIIE Pa3MEpPOB YACTHUIl IECKa cpeaHel KpynHocTH (00bryHO mopsiaka 3-500
MUKpPOH). Eciiu BepXHsisl rpaHuIla pacupeaeaeHus] YaCTULl HAXOAUTCSA Ha YPOBHE
yKa3aHHBIX pa3MepoB, Korga npu ucnospzoBannu npouecca CPF moxer OvITh
OOCTUTHYT BBICOKHH KO3 PUIIMEHT u3BJeueHus, TO npuMmepro 50-70% u3menb4eHHOH
PYZIBI YK€ U3MeIbYeHa A0 Pa3MEPOB, COOTBETCTBYIOIMHUX TPAAULMOHHBIM XBOCTAM.
Takum obpaszom, naxe npu cmemnBannu necka CPF ¢ xBocTamu, kak 3TO yKa3aHo B
W02018/234880, nubo Hy>kHO OyJeT NONUTH Ha CHUIKEHHE BBIXOAA MPOAYKTA JJIs

obecrneyeHust CBOOOTHO NPEHUPYEMOU CMeCH, JIMOO MPHU TAKOM CMEIIUBAHUU MOXKET
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OBITh OOeCIeYeHo JTUIIb YaCTUYHOE CKIAAUPOBaHUE XBOCTOB. Takum oOpasom,
npobyieMa XpaHEHUsI XBOCTOB OCTAETCSl HEPELUIEHHOM.

Cvy1nHOCTh U300peTeHust

Hacrosmee nzobpeTeHne OTHOCUTCS K COCO0Y YKIIaAKU OTXOIOB MOCIE
U3MeJIbYeHUS U nepepaboTKH Py, BKIOYAIEMY CIeAYIOMHEe CTaaNH:

paszaeneHue OTXOAO0B NepepadoTKM Ha BOAONPOHHUIIAEMYIO MECUaHyI0 QPaKIUI0 U
(bpaxIuo XBOCTOB,

yKJIaaKa ppakLUKu XBOCTOB U MeCYaHOU Ppakuuu 1isi GOpMUPOBAHUS
MHOT'OCJIOMHOH CTPYKTYpPBl, OTPAHUYEHHON MO0 MEHbLIEH Mepe OOHOHU
OTPAaHUYHUBAIOIIEH CTEHKOMW, C mecyaHol ppakuuel, GopmMupyromeil HempepbrIBHbIE
necyaHble KaHaJbl, IPOXOAsIue uepe3 Gppakiuo XBOCTOB, Il O0eCeueHHs
BO3MOXKHOCTH MPOTEKAHUS BOJbI, COAEpIKallelics B XBOCTaX U B MleCKe, MOA
AeMCTBUEM CHUJIbI TSXKECTH Uepe3 MecyaHble KaHalbl K BOJAOBBIYCKHBIM OTBEPCTUSIM; U

BBIBOJ BOJIBI U3 BOJOBBINYCKHBIX OTBEPCTHUI.

OrpanHnunBaroImas CTEHKa MPEACTABIsAET COOOI NCKYCCTBEHHOE UITU
€CTECTBEHHOE OTpaX<JIeHUe, BBIMOJIHEHHOE U3 MPOHULAEMbIX WJIN HENPOHUIAaEMbIX
MaTepHaIOB, KOTOPOE OrPakAaeT YJIOKEHHBIE CJIOU XBOCTOB TaK, YTOOBI
obecneuynBaiach BO3MOXKHOCTD IMOCJIEAYIOLIENH YKIaAK1 eCUaHbIX KaHAJIOB U
00€3BOKUBAHUS CJIOSI XBOCTOB.

ITocne yknaaku mecuyaHbIX KaHAJIOB UX MOKPBIBAIOT CJIOEM XBOCTOB, KOTOPBIE
YKJIAJbIBAIOT TUAPABINYECKIM CIIOCOOOM.

Tunuunas necyaHnas Gpakuus COAEPKUT YACTULIBI ITeCKa ¢ pasMepamu s p8O0,
npesblmaro UMy 150 MUKPOH, MPpeaAnoUTUTENbHO NpeBblimaomumu 300 MUKPOH U
naxce 0oJjiee MpeANOYTUTENBHO NpeBblmarmuMu 400 MukpoH, 1o 3000 MUKPOH, U
necuaHasi ppakuus CBOOOIHO APEHUPYETCS.

ITon cBOOOAHBIM OPEHUPOBAHUEM IMOHUMAETCS, YTO MECKU OYAyT IPEHUPOBATHCS
710 BOJIOHEHACBIL[EHHOT0 COCTOSIHUS MOJ AEHCTBUEM TOJBKO CHIIBI TAXKECTH U
MPENMnOYTUTETbHO 001aal0T CTOCOOHOCTHIO THPABIMYECKON YKIIAAKHU 10 JTIOOO0H
BBICOTBI, IPUYEM BOJa BBITEKAET U3 HUX MOJ A€HCTBUEM CUJIBI TAXKECTH AJS
¢dbopmMupOBaHHS BOIOHEHACHILIEHHOTO MECKA, OOBIYHO COAEPIKALIEro BOAY B
KojauuecTse MeHee 15 mac.%.

Tunuunas Qpakus XBOCTOB COAEPIKUT YACTULIBI ¢ pasMepaMu aist p80 MeHbIne

200 mukpoH, 00bIvHO MeHbIe 150 MUKPOH, U conepkaHUe B Hell BOABI OOBIYHO
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HaxonuTcs B guanasone oT 30 no 70 mac.% (0,55-0,90 M3 Boasl Ha 1 M3 cycneH3uu
XBOCTOB), B 3aBHCUMOCTH OT CHCTEM NEPEBAJKU XBOCTOB, PACIIOIOKEHHBIX BBIIIE IO
MIOTOKY.

@dpakuus XBOCTOB NepeNl €€ YKIaAKOH MoXKeT 00pabaThiBaThbCsl XUMUYECKUMHU
no0aBKaMy, TAKUMHU KaK XJIOMbeOOPa3yIOIIHe areHThl, IJIs1 MOBBIIEHUS
MPOHULAEMOCTH CJIOSI XBOCTOB MJIM AJISl U3MEHEHHS YIJla €CTECTBEHHOTO OTJI0XKEHUS
(yrna ykjoHa IIsi’ka XBOCTOX PAHUJIHINA).

IIpennoutuTensHO Mo MeHbIuell Mepe 50% necuaHbIX OCTATKOB COAEpPKAT
4aCTHIIbI C pasMepamu B auamna3one ot 0,1 go 1 MM, npeanouytutenbHo 6onee 70% u
naxce Oonee mpeanodTUTeNbHO Oosee 90%.

IIpeanoyTuTENbHO MECUaHble OCTATKU COJEepKaT MeHblIe 25% maTepuala
pasmepamu yactuil MeHbIne 0,75 MM, mpennouTuTenbHo MeHblne 15% u naxe 6omnee
MpPeAnoUTUTENbHO MeHbIne 10%.

ITepen yxnankoi OTBaJbHBIX XBOCTOB H/HUJIM TIECKA OHH MOTYT OBITh YaCTUYHO
00€3BOKEHBI.

B cocobe no HacTosmeMy U300PeTeHUI0 CJI0H XBOCTOB YKJIAIBIBAIOT
TUAPABINYECKUM CIIOCOOOM, U BOJIA BBITEKAET U3 HUX B IECYAHbIE KaHAJBI, TOKA CION

XBOCTOB HC JOCTHUTHET CTp}IKTypHOfI OCJIO0CTHOCTH, HOI[XOI[SIH_IGI\/'I AJI YKIIAAKU

NeCHaHOToO KaHaJjia UJIM NMMECYAaHbIX KaHAJIOB Ha NMOBEPXHOCTH CJIOsSL XBOCTOB, MMOCJIC UE€TO

THJIPABIMYECKUM CIIOCOOOM YKJIAIBIBAIOT CIEAYIOMUMA CIOH XBOCTOB MOBEPX
IeCcYaHOro KaHasa (KaHaJOB), U MpOLecC MponoJIKaeTcs s popMupoBaHus
MHOTOCJIONHON CTPYKTYPHI.

ITecyanbie KaHAJIbI MOTYT OBITh YJIOKEHBI THAPABINYECKUM CIIOCOOOM MU
YJI0KEHBI C MOMOIIBI) MEXaHUYECKUX CPEACTB B popMe ApeHUpPyeMOU TBepaOH
bpakuun.

ITecuanbie KaHAJIBI MOTYT OBITh YJIOKEHBI HA MPEABIAYIIUNA CIOW XBOCTOB KaK
OCHOBaHHE It 00eCreueH!sI BO3MOHOCTH 3aBEPLICHUS YKIAAKH MecKa
MEXaHUYEeCKUM O0OPYTOBAaHHEM MO BCEH MOBEPXHOCTU XBOCTOB.

Ilepen yxknaakol cienyrOMUX NeCYaHbIX KaHAJOB OPEAbIAYIIUN CJI0N XBOCTOB
MOKEeT OBITh YaCTUYHO 00€3BOKEH, JINOO APEHUPOBAHUEM Yepe3 MpeabIayIne
necyaHble KaHaJbl, JUOO0 C MOMOIIBI0 MEXAaHHYECKOTO BbIAABJIMBAIOLIET0

obopynoBaHus.
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ITecuanbie KaHAJIBI MOTYT OBITh YJIOKEHBI C MJIABAIOIIET0 TPAHCIIOPTHOTO
CPEACTBA HA MOBEPXHOCTU XBOCTOXPAHUIIMIIA, TOKPBITOrO BOLOM.

B onHOM U3 BapuaHTOB OrpaHUYMBAIOIIAs CTEHKA, PACIOJIOKEHHAs! HA KOHLE
U3BJIEYEHUS BOABI CTPYKTYPHI, ABJISETCS BOAONPOHULIAEMOM, U BOJla BBITEKAET Yepe3
CTEHKY U3 BBIIIYCKHBIX OTBEPCTHUI.

B npyrom BapuaHTe OrpaHMYMBarOIas CTEHKA HA KOHLIE U3BJIEUYEHUS BObI
CTPYKTYPBI HE SBJSETCS BOAONPOHULIAEMOMN, U BOAY YAAJSIOT U3 CTPYKTYPbI IyTEM
BBIKAUMBAHUS U3 LEHTPAJIbHOIO BOJOBBINYCKHOTO OTBEPCTHS.

[IpenmouTUTENbHO IS TECUYaHbIX KaHAJOB 00ECTIEUYNBAIOTCSA MECTa MPUTOKA
BO31yXa, JTUOO HAa KOHIE YKJIAAKU CTPYKTYPhI, TUOO C MOMOIIBIO JTFOOBIX MHBIX
CPEACTB COENUHEHUS C BO3AYXOM.

OOBIUHO TecUaHble KaHAJbI PA3MEIIAI0T TaK, YTOOBl MAKCUMAJIbHOE PACCTOSTHHE
oT mr000# TOYKH B XBOCTaX N0 ONMKaWIIEro nec4yaHoro kaHama Obuio MeHbIne 10
METpPOB, MPEAMOYTUTEILHO MEHbINE 3 METPOB U Jaxke 0oJiee MPEeANOYTHTEIBHO
MEHbIIE 2 METPOB.

ITecuanbie KaHAJIBI MOTYT OBITh COCNMHEHBI 110 BEPTUKAJIU U 11O TOPHUIOHTAH AJIS
dbopMUpOBaHUS TPEXMEPHOH MATPHULIBI MPOHULIAEMBIX KAaHAJIOB BHYTPHU XBOCTOB.

IlecuaHple KaHaJIBI MOTYT UMETh TOJINUHY B AuanaszoHe ot 0,05 1o 2 MeTpos,
npenmnoututeabHo oT 0,2 no 1 metrpa u gaxke 6oiee npennoyrurenbHo ot 0,3 mo 0,7
MeTpa.

IIpu co3nanum CTPYKTYphl HENIPEPBhIBHBIE NT€CYaHbIe KaHAJbI MPOKJIAABIBAIOT 10O
BEPXHEH MOBEPXHOCTHU CJIOSI XBOCTOB.

@paKUKK XBOCTOB, KaK MPABHIIO, YKIAAbIBAIOT THAPABINYECKUM CIIOCOOOM IJIst
obecneueHus yria yKJIOHA IJsXKa XBOCTOXpaHuauma npumepHo ot 0,5 1o 2%, kak
npasuiio, ot 0,5 no 1%, npeanoutrurensHo nopsaka 0,5%, 4ToObl oOecreduBacs
COOTBETCTBYIOLIMN HAKJIOH JJIsl TOTOKA BOJbI, BBITEKAOLIEH MOA AEHCTBUEM CUJIbI
TSOKECTH Yepe3 MecyaHble KaHajlbl B BBINYCKHOE OTBEPCTHE.

ITo onHOMY M3 BapUaHTOB MecyaHbie Gpakuu U GpaKUU XBOCTOB YKJIaIbIBAIOT
MOCJIEIOBATENIBHO CIOSIMH AJIs1 POPMHUPOBAHHUSI CIOEB XBOCTOB TOJNIIUHOM OT 1 o 10
METPOB, U MECYAHBIX KAHAJIOB TOJLHUHON B cpeaHem oT 0,05 no 2 MeTpoB.

B npyrom BapumaHTe mecuaHbie PpaKLUU YKIAABIBAIOT OTASIbHBIMHA
Pa3HECEHHBIMH B IPOCTPAHCTBE psAlaMu, a GPaKIUH XBOCTOB YKJIAAbIBAIOT

noCJICA0OBATCIBbHO CIIOAMU OJIA (1)OpMI/IpOBaHI/I$I CJIOEB XBOCTOB, UMCHOIIUX TOJLIUHY OT
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1 no 10 MeTpoOB, U MeCYaHbIX KaHAJIOB, UM IUX ToauuHy oT 0,05 no 2 MeTpos,
06bpraHO OT 0,05 1o 1 MeTpa, U pa3HEeCeHHBIX Ha paccTtosinue oT 2 10 10 MeTpoB, Kak
MPaBUIIO, OT 2 10 5 METPOB.

Ewe B on1HOM BapuaHTe MECOK YKJIAABIBAIOT Tak, YTOOBI (POPMHPOBATH
BEPTUKAJbHbIE JPEHAXKHbBIE KAHAJIbI C KAMUJUIPHBIMU CBOMCTBAMM U3 M€OTEKCTHUIIS B
CJIOSIX XBOCTOB MEXAY BEPXHHUM U HIDKHUM MECUAHBIMU KaHAJIaMHU. DTO MOXKET OBbITh
OOCTUTHYTO, HAMpUMeED, B npouecce GopMUPOBAHUS CTPYKTYPbI MyTEM MEePEKPBITHUS
HEKOTOPBIX MJIM BCEX MECYAHBIX KAHAJIOB TakK, YTOOBI OHH (POPMHUPOBAIHU
HETNPEPBHIBHYIO BEPTUKAIBHYI KOJOHHY MECKa, MPOXOISIIYI CKBO3b XBOCTBI. JDTOTO
TAKK€ MOXKHO JOCTUYb MyTE€M BBEJIEHUS NPEHAKHBIX KaHAJIOB C KaUJJISIPHBIMU
CBOWMCTBAMHU HAa OCHOBE I'€OTEKCTHJIS Il COEIMHEHHUS EeCYaHbIX KaHAJOB APYT C
OPYTOM.

B npyrom BapuaHTe NeCOK UCHOJIB3YETCS JIsl CO3aHUs BHYTPEHHUX U BHELIHUX
MeCYaHbIX BaJIOB. Bayibl MOTYT OBITH pa3aesieHbl it (OpMUPOBAHUS OTAEIbHBIX
OTCEKOB, KOTOPbIE 3aMOJIHSIIOT TUAPABINYECKUM CITOCOOOM XBOCTAMH IO
COOTBETCTBYIOIIEH BBICOTHI, M MPHU 3TOM 00€CTIeUnBAETCSI BO3MOKHOCTh BBITEKAHUS
BOJABI B HUKEJIEKAIIME MEeCYaHble KAHAJbI U JAJBHENIIEr0 €€ NPOXOXKACHUS Yepes
MPOHULIAEMBbI€ TTECUAHbIE€ BaJIbl K BOJOBBINYCKHBIM OTBEPCTUSIM. 3aT€M BECh MPOIECC
YKJIaJKU NeCYaHbIX KaHAJOB U HapaIlUBAHUS BAJIOB MOBTOPSIOT AJsl (POPMHUPOBAHUS, B
KOHIIE KOHIIOB, TpeOyeMOl BbICOTBI U GOPMBI CTPYKTYPbI, COCTOSILIEH U3 MEeCKa U
XBOCTOB.

[IpeanoYTUTENBHO B MPOLECCE YKIAIKH B JTIOOOH MOMEHT BpEMEHHU TOJBKO TPH
BEPXHUX CJIOSl XBOCTOB, 00Jiee MPEANOUYTUTENbHO 1BA BEPXHUX CJIOSI XBOCTOB U J1aXKe
OoJsiee MPEAMOYTUTEILHO BEPXHUM CIIONW XBOCTOB, HACBIIIEHBI BOAOMH, TO €CTh, XBOCTHI,
B KOTOPBIX BO3YyX €LI€ HE 3aHsJ NPOCTPAHCTBO MOP MEXKAY TBEPABIMU YaCTULIAMHU,
TaK 4TO OHHU OCTAKTCS MOABEPKEHHBIMHU PA3KUKECHUIO B CIy4dae MPUIOKEHHOTO
nasyieHus. HachlmeHHbIH (BOJOHACHIIEHHBIN) TPYHT - 3TO TPYHT, B KOTOPOM
MPOCTPAHCTBO MOP 3AMOJHEHO BOJOM.

ITecuanbie KaHAJBI MOTYT OBITh BHEJPEHBI B CYIIECTBYIOLHE XBOCTOXPAHUIIHIIA
IUIsl CTUMYJIUPOBAHUS YIUIOTHEHHSI XBOCTOB BO3JIE OTPAHUYMBAIOLIEH CTEHKH.

ITecok moyy4arT NPEeANOYTUTEIBHO B OTAEIBHOM Mporecce o0orameHus

(¢pakuu KPYMHBIX YACTHUI, & XBOCTHI MOJYYAIOT U3 MPOLECca TPAAULHOHHOM

dbyoTanun pyasl.
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IIpouecc oboramenust Gpakuuy KPYIMHBIX YACTHI] BKJIOYAET (PIOTALUIO KPYITHBIX
YaCTUL, IPOCEUBAHUE, TPABUTALIMOHHOE pPa3ieieHue, dJIEKTPOCTaTUIECKOE
paszeseHue U MarHUTHOE pa3fesieHue, Kak MpaBuiio, (pIoTauuio KPYIMHbIX YaCTHLI.

B npyrux BapuaHTax MecoK MOJy4YarT IPHU BbILEJIaYNBAHUU NI€CUAHbIX OTBAJIOB,
a XBOCTBI MMOJIYYaKOT NPHU TPAAULUOHHOM BBILIEIAYUBAHUU C IEPEMELINBAHUEM.

H300peTeHne Tak:Kke OTHOCUTCS K IMIomaake (MOJUTIoHy) 00e3BOKHUBAHUS
OTXOJIOB TOPHOTO NPOU3BOJCTBA, COAEPIKALIECH:

[0 MEHbIIEH Mepe OAHY OTPaHUUYUBAIOIIYIO CTEHKY;

MHOTOCJIONHYIO CTPYKTYPY, OTPAHUUYEHHYIO OrpaHUYUBAIOIIEN CTEHKOW, MpuieM
MHOT'OCJIOIHAsI CTPYKTYpa COAEPXKUT PpaKkuu XBOCTOB U MecYaHble Qpakiuu,
dbopMupyrOIINe HEMPEePbIBHbIE KAHABI CKBO3b (PPaKIHU XBOCTOB JUJIsI 00ecreueHus
BO3MOXKHOCTH MPOTEKAHUS BOJbI, COAEpIKallelics B XBOCTaxX U MeCKe, MO AeHCTBUEM
CUJIBI TSIDKECTH IO MeCYaHbIM KaHallaM; U

BOJIOBBINTYCKHBIE OTBEPCTHUS.

Tunuunas necyanast Gpakuus COAEPKUT YACTHUIBI ITeCKa ¢ pasmepamu s p80
6onpie 150 MukpoH, npeanoyTureapbHo Oonpme 300 MUKPOH U gaxe Oomee
npenmnodTuteabHo 6onpime 400 mukpon, 70 3000 MUKPOH, U necyaHas Gpakus
CBOOOJHO IPEHUPYETCS.

ITon cBOOOAHBIM APEHUPOBAHUEM ITOHUMAETCS, YTO MECKU OyAyT IPEHUPOBATHCS
70 BOLOHEHACBIL[EHHOTO COCTOSIHUS MOA ACHCTBUEM TOJIBKO CUJIBI TSKECTHU U
NPEeANOYTUTENHHO 001a0al0T CIOCOOHOCTBIO THAPABIMYECKON YKIAAKH A0 JTH000H
BBICOTBI, IPUYEM BOJA BBITEKAET U3 HUX MOJ AeHCTBUEM CUJIBI TSXKECTU IS
(bopMUpOBaHUs BOJOHEHACHILIEHHOTO MECKa, OOBIYHO COAEPIKALIEr0 BOAY B
KosndecTBe MeHee 15 mac.%.

Tunuunas Qpakius XBOCTOB COAEPIKUT YACTULIBI C pazMepamu Juisi p80 MeHbIIe
200 mukpoH, 00buHO MeHbIIe 150 MUKPOH, U coepkaHUe B HEH BOABI OOBIYHO
HaxonuTcs B auanasone oT 30 no 70 mac.% (0,55-0,90 M3 Boabl Ha 1 M3 cycneH3uu
XBOCTOB), B 3aBHCUMOCTH OT CHCTEM IEPEBAJIKH XBOCTOB, PACIIOJIOKEHHBIX BBIIIE IO
MOTOKY.

IIpeanoutuTenbHO Mo MeHbleil Mepe 50% necuaHbIX OCTATKOB COJAEpPKAT
4acTHIbI C pasMepamu B auana3one ot 0,1 go 1 MM, npeanouyrutensHo 6onee 70% u

naxxe Oonee mpeanodTUTENBHO Oosee 90%.
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[IpeamodYTUTENBHO MECUaHble OCTATKU COAEpIKAaT MeHbine 25% marepuana ¢
pazmepamu yacTuil MeHbIne 0,75 MM, mpennouTuTenbHo MeHblne 15% u naxe 6omee
NpeaAnouTuTeNbHO MeHbIne 10%.

B onHOM u3 BapuaHTOB OrpaHUYMBAIOIIAS CTEHKA, PACIOJIOKEHHAs! HA KOHLIE
U3BJIEUEHUS BOJBI CTPYKTYPBHI, ABJSETCS BOAONPOHULIAE MO, U BO/A BBITEKAET Uepe3
CTEHKY U3 BBIIIYCKHBIX OTBEPCTHUI.

B npyrom BapuaHTe OrpaHMYMBarOIasl CTEHKA Ha KOHLIE U3BJCUYEHUS BOAbI
CTPYKTYPBI HE SIBJISIETCSA BOAOMPOHULAEMOUN, U BONY YAAJISIOT U3 CTPYKTYPbI yTEM
BbIKAUMBAHUS U3 LEHTPAJIbHOIO BOAOBBINYCKHOTO OTBEPCTHS.

[MpeanmouTUTENBHO IS TIECYAHBIX KAHAJIOB 00eCledYeHbl MeCTa MPUTOKA BO3AyXa,
au00 Ha KOHIIE YKJIAIKU CTPYKTYPBI, TUOO ¢ MOMOIIBIO JIFOOBIX UHBIX CPENCTB
COEUHEHUS C BO3AYXOM.

OOBIYHO TecUaHbIe KaHAJIBI VJIOKEHBI TaK, YTOOBl MAKCUMAJIbHOE PACCTOSHUE OT
m000# TOUKU B XBOCTAaX N0 OJNIMKaWIIero nmecuyaHoro kanama Owuio MeHbine 10
METpPOB, MIPEAMOYTUTEILHO MEHbINE 3 METPOB U Jaxke OoJiee MPeANOYTHTEIBHO
MEHbIIE 2 METPOB.

ITecuanbie KaHAJIBI MOTYT OBITh COCIMHEHBI 110 BEPTUKAIU U MO TOPUIOHTAJH AJIS
dbopMuUpOBaHUS TPEXMEPHON MaTPULBI MPOHULIAEMbBIX KaHAJIOB BHYTPH XBOCTOB.

IlecuaHple KaHAJIBI MOTYT UMETh TOJINUHY B AuanaszoHe ot 0,05 1o 2 MeTpos,
npeanoytutenbHo oT 0,2 1o 1 meTpa u naxe 6onee npeanourutenbuo ot 0,3 mo 0,7
MeTpa.

IIpu co3panuu CTPYKTYpPbl HETIPEPbIBHBIE TTECUaHbIe KaHAJbI MPOKJIAAbIBAIOT O
BEPXHEH MOBEPXHOCTHU CJIOSI XBOCTOB.

TunuyHyo Qpaku XBOCTOB YKJIAIBIBAIOT THAPABIUYECKHUM CIIOCOOOM s
obecrnedyeHus yrjia yKJIOHA MJIsKa XBOCTOXPAHUIIKINA B JUANa30He MpUMepHO OT 0,5
1o 2%, kak npasuio, oT 0,5 no 1%, npennouyrurenbHo nopsiaka 0,5%, 4Tolwr
obecrneynBaicsi COOTBETCTBYIOIIUIM HAKJIOH JJIs1 TOTOKA BOJBI, BHITEKAKOIEH MO
NEeHUCTBUEM CHUJIBI TSXKECTH Uepe3 MecyaHble KaHajbl B BBITYCKHOE OTBEPCTHUE.

ITo onHOMY U3 BapUaHTOB MecYaHbie Gpakuu U PPAKIIUU XBOCTOB YJIOKEHBI
MOCJIEIOBATENIBHO CIOSIME AJIs1 POPMHUPOBAHHUSI CIIOEB XBOCTOB TOJNIIUHOMK OT 1 o 10
METPOB, U NMECYAHBIX KAHAJIOB TOJIMNHON B cpeaHeM oT 0,05 no 2 meTpos.

B npyrom BapuaHTe mecuaHbie ppaKLUU YIOKEHBI OTAECIbHBIMU Pa3HECEHHBIMU

B IPOCTPAHCTBE psANaMU, U (PAKLHU XBOCTOB yJIOKEHBI ITOCIENOBATEIBHO CIOSAMH IS
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(bOpMHUPOBaHHUS CJIOEB XBOCTOB, UMEIOINNX TOJMHUHY OT 1 10 10 MeTpOB, U MeCYaHbIX
KaHaJO0B, UMeIuX ToamuHy oT 0,05 1o 2 metpos, 06buHO oT 0,05 1o 1 MeTpa, u
pPa3sHECEHHBIX Ha paccTossHue OT 2 10 10 MeTpoB, Kak MpaBUiIO, OT 2 10 5 METPOB.

Eure B 0o1HOM BapuaHTe MECOK YJOXKEH TaK, YTOObl GOPMUPOBATH BEPTUKAJIbHBIE
APEHaXKHbI€ KaHAJIbl C KAMUUISAPHBIMHA CBONCTBAMHU U3 F€OTEKCTUJIS B CJIOAX XBOCTOB
MEXJly BEpDXHUM U HUJKHUM NE€CUYaHBbIMU KaHAJaMHU.

B npyrom BapuaHTe NMeCcOK UCHOJb3YETCS JIsl CO3IaHUs BHYTPEHHUX U BHELIHUX
NeCYaHBIX BaJIOB. Bayibl MOTyT OBITH pa3zeseHbl 151 GOpMUPOBAHUS OTAEIbHBIX
OTCEKOB, KOTOPBIE 3AMOJHAIOT THAPABINYECKUM CIIOCOOOM XBOCTAMH J10
COOTBETCTBYIOLIEH BBICOTHI, U MMPH 3TOM 00€CIIeUYNBAETCS BO3MOYKHOCTD BBITEKAHMS
BOJBI B HMKEJIEXKAlIMe NTeCUYaHble KaHaJIbl U JaJbHENIIETrO €€ MPOXOXKAECHUS Yepes
IPOHUILIa€Mbl€ MeCUaHble BaJbl K BOJOBBIYCKHBIM OTBEPCTUAM. 3aTe€M BEChH IIPOLIECC
YKJIAJIKH MTeCUYaHbIX KaHAJOB M HAapaI[UBAHUS BaJOB MOBTOPSIOT IJIs1 (OPMUPOBAHUS, B
KOHIIE KOHIIOB, TpeOyeMOl BBICOTHI U POPMBI CTPYKTYPBI, COCTOSILIIEH U3 MECKa U
XBOCTOB.

ITecuaHble KaHaIBl MOTYT OBITH BHEAPEHBI B CYIIECTBYIOLINE XBOCTOXPAHHUIIHINA
IJisl CTUMYJIUPOBAaHUS YIJIOTHEHUs] XBOCTOB BO3JI€ OTPAHUYUBAIOLIEH CTEHKH.

ITecok mony4eHsl MPEANOYTUTENBHO B OTAEIBHOM IIpoliecce 0OoraleHus
(dpakuy KPYIMHBIX YaCTHUL, & XBOCTHI IMOJYYEHBI U3 MPOLECCa TPAAULHOHHON
baoTauuu pyasbl.

ITpouecc oboramenust Gpakuy KPYMHBIX YACTHIl BKJIIOYAET (HIOTALMIO KPYITHBIX
YaCTUL, IPOCEUBAHNE, TPABUTALIMOHHOE pa3iesIeHUe, dJIEKTPOCTATUIECKOE
paszeneHue U MArHUTHOE pa3fesieHue, KaK MpaBuiio, GoTanuio KPymHBIX YaCTHII.

B npyrux BapuaHTax necok MOJy4YarT MPU BhIIEIAYNBAHUY NTECUYAHBIX OTBAJIOB,
a XBOCTBI MOJYYAOT NPU TPAJAULIMOHHOM BBIIIEJAYNBAHNUY C I€PEMEIIN BAHUEM.

KpaTtkoe onucanue ueprexen

Ha ¢wur. 1 — cxemaTudeckuii BUJ MHOTOCJIIOWHON CTPYKTYPBI IO TEPBOMY
BAPUAHTY OCYLIECTBJIEHUS U300PETECHUS;

Ha ur. 2A, 2b — cxemaTHu4eCcKUe BUABI MHOTOCIOWHON CTPYKTYPHI IO BTOPOMY
BAPUAHTY OCYIIECTBJIEHHS U300PETECHUS;

Ha ¢ur. 3A, 3b — cxemaTuueckue BHABI MHOTOCIONHON CTPYKTYPBI 110 TPETHEMY

BapHAHTY OCYLIECTBJICHUSI H300PETECHUS,
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Ha pur. 4A, 4b — cxemMaTH4YeCKHE BUIBl MHOTOCIOWHON CTPYKTYPhI C OTCEKaMU
10 YeTBEPTOMY BAPHAHTY OCYLIECTBJICHUS H300pETEeHUS,

Ha pur. 5 — rpaduk, WITIOCTPUPYIOLUIUN Pe3yabTaTHl Ja00OPATOPHBIX U3MEpPEHUH
BBICOTHI HAIlOpa U CXKaTUs MaTepHaja JJisl XBOCTOB MEAHBIX pya B Uunnn,
WUTIOCTPUPYIOMINH COOTHOIIEHUE MPOHUAeMOCTh/KO3(PHUIIHEHT MOPUCTOCTH, B
OTHOUIEHUH OLIEHKHU BBICBOOOKAEHHS BOJBI U3 YIIOTHSIOIKUXCS XBOCTOB.

HOHDO6HOC ONHMCAHUE OCVINECTBJICHUA I/1306D6T6HI/I$[

B Hacrosimem n300peTeHnH UCIOb3yeTCs mecyaHasi (pakuusi OCTaTKOB,
NOJIy4aeMbIX B pe3yJbTaTe 00OTaleHusi pyabl, B HOBOH CTPYKType CKJIAIUPOBAHHS U
XPaHEHHUSI OTXOIOB JUJIsl U3BJIEUCHUs OOJbIIEH YaCTH COAepIKAIEHCss BOABI M AJIsI
yIyUYIIeHUS T€OTEXHUYECKONW CTAOUIBHOCTU COCTABHOM CTPYKTYPBI, B TO BpeMs KaK
obecneuynBaeTCss BO3MOKHOCTb MPOAOJIKEHHS CYIECTBYIOLIEH MPAKTUKHU
MaJio3aTPaTHOTO TUAPABINYECKOTO CKJIAANPOBAHUS OTXOO0B.

IlyTem pa3MemeHuss KPyInHO3EPHUCTBIX U MEJIKO3EPHUCTBIX OCTaTKOB B
CTPYKType, Coaep Kaliel HempepbIBHbIE KaHAJIbI BOJOTPOHNULIAEMOT0 MTECKa,
IPOHU3BIBAIOIINE CIIOU XBOCTOB, OOJIBINAS YaCTh BOJABI, COAEPIKAIIEHCS B XBOCTAX,
MOXET BBITEKATh B IE€COK aHAJOTUYHO TOMY, KaK 3TO IPOUCXOAUT B TPAAULMOHHON
dunbTpanuu Noa AeHCTBUEM CHIIBI TsKeCTH. Ilecuanble KaHaubl YKIAAbIBAIOTCS IS
obecrieueHuss BO3MOXKHOCTH ME€PEMEIEeHUsI BOJbI K BBINTYCKHOMY OTBEPCTHIO MOA
OeWCTBUEM CHIIBI TSIKECTH.

HenpepbIBHBIE KaHAJIBI MPOHULIAEMOTO MECKA PACIIONAraloT TaK, YTOOBI CpeaHss
IJTUHA TYTH IJIs1 BOABI U3 JIIOOON TOYKU XBOCTOB 1O OJIMIKAMIIEro mMecyaHoro KaHaia
obJyieruasa nepeMerieHrue BOAbI C MPUEMIEMON CKOPOCThIO U3 XBOCTOB B MECUAHbIN
KaHaJ, OTKy/la OHA MOJKET OBbITh BbIBEIEHA. DTO PACCTOSIHUE OT JOOOW TOUYKHU XBOCTOB
1o OnmkalImero MecyaHoro KaHaja He npesbimaer 10 MeTpoB, OOBIYHO HE MPEBBIMIAET
5 MeTpoB, u obecrnednBaeT BO3MOKHOCTD 3P EeKTHBHOTO 00€3BOKHBAHMS XBOCTOB 32
HeZenu u Mecsiibl. UeM MeHbIe pacCTOSIHUE OT XBOCTOB A0 APEHUPYIOIIETO
MeCYaHOrO KaHalia, TeM ObICTpee MPOUCXOIUT 00e3BOKUBAHHE.

B uzobpereHnn ncnonb3yercs pyaa, KOTOPYIO U3MEIbYUIIH ISl U3BJICUECHUS
comepIKalerocs B Hell LEHHOr0 MUHepaa, a OCTATKU pa3elnuiid Ha e CUaHY 0
dpakuuo u Gpakiuo XxBocToB. [Ipu 3TOM HET HEOOXOAUMOCTH B JOMOJTHUTEIbHBIX
MaTepHaiax, MOCKOJbKY MaTepual, HEOOXOAUMBIH AJSA CTPYKTYpPbl OCTATKOB MOXET

OBITH MOJy4eH B pe3yJbTaTe npoiecca oboramenus. XOTs MOXKET UCIOIb30BaThCA
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JOMOJHUTENbHBIN BOJONPOHULIAEMBIN MaTepUaj, TaAKOW Kak MycTas NopoAaa, Uiu
TaKkie MaTepHalibl KaK TJIMHA WU T€0TEeKCTUb AJS JONOJHEHUs OrPaHUYUTEIbHBIX
CTEHOK HJIM NI€CUYaHbIX KaHAJOB.

Boay u3Bi€KamT U3 CTPYKTYPHI IOCHIE €€ MePEeMELIeHUs 10 3TUM IeCYaHbIM
APEHaXHBIM KaHajlaM C MOCIEAYIOIIUM BbITEKAHUEM Yepe3 MPOHULAaeMble CTEHKHU
0OBaJIOBKM MJIM C OTKaYUBAHUEM €€ U3 LIEHTPAJIbHOI'0 BOJAOBBIYCKHOIO OTBEPCTHS.
Bopa BeIBOAUTCS U1 BO3BPAILLEHUS] U TOBTOPHOI'O UCIOJb30BAHUS, UIIU XKe €€
cOpachIBAIOT PETyJIUPYEMBbIM 00pa30oM B OKPYKAKIIYIO Cpeay MPU YCIOBUHU, YTO
Ka4eCTBO BOABI COOTBETCTBYET ACHCTBYIOIIUM CTAHAAPTAM Ha COPAChIBAEMYIO BOAY.

Ilepen cknaaupoBaHHEM XBOCTOB C HU3KOH BOAONPOHUIAEMOCTBIO B HUX MOTYT
OBITh 1OOABIEHBI XUMUUYECKHE XJIONMbeOOPa3yOIHe areHThl JJIs TOBBIIICHUS
TUAPONPOBOAHOCTH M, COOTBETCTBEHHO, CKOPOCTH 00€3BOKUBAHMS XBOCTOB.

WHTEHCHUBHOCTD BBITEKAHUS BOJBI B IECUAaHBII KaHAJ BBIIIEC HA HAYAJIbHBIX
CTaAMUSAX APEHUPOBAHUS XBOCTOB, U 3aT€M OHA YMEHbIIAETCs] B TEUEHHE MECSLIEB U
Ja’xe JIET, TaK KaK BOJa B OKPYXKAIOLIUX XBOCTaX MOCTENEHHO 3aMELIAETCsI BO3YXOM.

HauanpHoe ObicTpoe 00e3BoKMBaHNE 00€CTIeYNBAET BO3MOKHOCTD KaKIOMY
CJIOK0 XBOCTOB JOCTUTaTh CTPYKTYPHOM LEJOCTHOCTH, MOAXOASALIEH A YKIAAKU
NeCUYaHbIX KaHAJOB HAa MOBEPXHOCTH CJIOSI XBOCTOB. 3aTE€M Ha NeCYaHble KaHAJbI
MOXET OBITh YJIOXKEH CIEAYIOUIUH CI0H XBOCTOB, U MPOLECC MPOAOIIKAOT IS
CO3/1aHHUSl MHOTOCJIOMHON CTPYKTYPBI.

OxoHYaTeNbHBIH JPEHAX CTPYKTYpbl 00€CIIeYNBAaET NPOUYHOCTh, CPABHUMYIO C
MPOYHOCTHIO BOJOHEHACHIIEHHOTO TPYHTA.

C coorBercTByIOIIEH 00BaIOBKOI, oOecneynBaromei yaepKuBaHUusi BEPXHHUX
CJIO€B YJIOKEHHBIX XBOCTOB, CTPYKTYpa CKJIAAUPYEMBIX OTXOJ0B MOKET OBITh
amanTHPOBaHA K penbedy MECTHOCTH, TaK 4TO 00eCeYnBaeTCsl MOBBILIEHHAS
ruOKOCTh B BBIOOpE PaCMOJIOKEHHSI MECTa CKJIAAUPOBAHUS OTXOMOB.

Kak y>xe oTMedanoch, Npu MOJyYEHUU NIeCKa U3 PyJbl C HCIIOJb30BaHUEM
TEXHOJIOTUH oboramenus ppakuu KPyNHBIX YACTHI[ MOXKET COXPAHATHCS BBICOKUH
Ko3(ppUIMEeHT U3BIEUEHHUS [IEHHBIX 3JIEMEHTOB. [IpuMepaMn TakKuX TEXHOJIOTUH
oboramenus Gppakuu KPyNHBIX YaCTUL ABIAOTCS (uotanus kpynHbix yactul (CPF)
WM BhIIENaunBaHue necyanbix oTeaioB (SHL). DTu rexHonornu obecrneynBaroT

NOJNy4Y€HUE JOCTATOYHOI'O KOJIUYECCTBA MECKA ¢ HaCTULAMU MOAXOAAIINUX Pa3MEPOB.
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Hanpuwmep, npu ucnonszoBanun Texunonoruu CPF nis oboramenus pyn,
cozepskamux meab, Metajsisl PGM, 30710T0 Unu kene3o, B 3aBUCUMOCTH OT
XapaKTEpUCTUK BBICBOOOXKIEHUSI KOHKPETHON PYyABl B MPOLIECCE U3MEIbYCHHS
necyaHble OCTATKH COCTABJSIOT npuMepHo 20-50% oT ucxonHoi pyasl (mecok/(mecok
+ xBOCTHI)). YacTUIBI IECYAHBIX OTXOOB Mpolecca oboramenus Gpakuu KpyIHbIX
4acTHI] OOBIYHO UMEIOT pa3Mepsl B Auanazone 100-600 MukpoH, a 6osee Meskue
YaCTHI], KOTOPbIE MOTJIM Obl TOHU3UTh TUAPOIPOBOAHOCTD, YAAISIOTCS U3 MEeCKa
MCEeBIOOKIKEHNEM, UCTIONb3yeMbIM B mpouiecce CPF. Takum o0pa3om, oCTaTOYHBIM
necok npouecca CPF saBisieTcss BOTONMPOHULIAEMBIM U CBOOOIHO JPEHUPYEMbIM
OCTaTKOM.

20-50% Bonmonponunaemoro necka npouecca CPF obecneynBaroT 10CTaTOYHO
MaTepuaia i o0ecreuyeHnsl BO3MOYKHOCTH MEPEMELIEHHS BOIBI K BBIITYCKHBIM
OTBEPCTHSIM, & TAKKE JUISI CO3/IaHUS TAKOH OOBAJOBKH XBOCTOXPAHUIIHUINA, KOTOpas
MOXKET OBITh HEeOOX0AMMa.

Paszmeps! yacTun mecka, mojxydaeMoro nocie odoramenuss Gpaknuu KPynHbBIX
4aCTHUILl U MOMELIaeMOro B KaHaJIbl, XOPOLIO MOAXOAST AJIsl UCIOJb30BaHUS 3TOTO
necka B Ka4ecTBe MaTepuaa ¢ KalmmUIIPHbBIMU CBOHCTBAMU AJis1 00€3BOKHBAHUSA
XBOCTOB.

e Jlecok uMeeT BBICOKYI FHAPONPOBOJHOCTb U XOPOUIYI0 NPOHULAEMOCTh
171 BO3/1yXa, 3aMELAl0IIero BHyTpUIOpoBy1o Boay. OH MOXeT
o0ecrneynBaTh NepeMeneHne BOAbl Ha OOJbIINE PACCTOSIHUSA, aXKe MPH
YyMEPEHHOM I'MAPOCTaTUYECKOM HAIope.

e UYacTuIlpl mecka JOCTATOYHO MaJibl, YTOOBI TECOK MOKHO OBLIO
YKJIIBIBATh TUAPABJIHMYECKUM CIIOCOOOM, M TIPU 3TOM OH OCEIaeT
IOCTATOYHO OBICTPO, YTOOBI €r0 MOXKHO OBLIO YJIOXKHUTH B MOJIOKEHUU
3alJIAaHUPOBAHHOTrO KaHajla Uu MPOCTO paclnpeaeauTb AJs
(dbopMUpOBaHHUS HETPEPBIBHOT'O, XOTS HEOOSI3aTENBHO OAHOPOIHOTO, CIOS
Ha TIOBEPXHOCTHU XBOCTOB.

e OObemMHas MIOTHOCTH MECKa MPUMEPHO TakKas ke, YTO U IJIOTHOCTh
XBOCTOB, TaK YTO CMELIMBAaHUE CJIOEB Me€CKa U XBOCTOB NPU yKJIagKe U
IPEHUPOBAHUHU UMEET OrpaHUYEHHBIH XapakTep (HanmpuMmep, oObeMHas
NJOTHOCTb N€CKa UJIM XBOCTOB AJIl MEHOHN pyAbl, U3MEPEHHAs B TOUKE

HACBILEHUs, COCTaBsieT 00bIYHO OT 2,1 ToHH/M3 1o 2,5 TOHH/M3).
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e OTHOCHUTEJNbHbIE pa3MepPbl HACTHUI] TECKA U XBOCTOB TAKOBBI, YTO MEJIKHE
JaCTHUIbI XBOCTOB JIUILIb C TPYZIOM MOTYT IPOHUKATDH B IMYCTOTHI MEXY
JaCTUIIAMH IE€CKa, TaK YTO CMEIIMBAHUE 3TUX JBYX MAaTEPUAJIOB UMEET
OTPaHUYEHHBIH XapakTep B Mpolecce YKIAIKU U MOCIEAYIOMEero
I PEHUPOBAHUS.

e ['paHuIBl pa3aena MexXAy NeCKOM M XBOCTaMH (pOPMHUPYIOT 30HY
s¢pdextuBHoro "punprpa". IToT GUIABTP 0OECIEUNBAET BO3SMOXKHOCTh
BBIOOPOYHOTO MPOTEKAHUS BOABI B MECOK, TAK K€ KAK 3TO MPOUCXOTUIO
OBl uepes CiI0il mecka B YCTPONWCTBE MEXaHUYeCKOH puiapTpanuu (Hamp.,
US3767050A).

XOTs MeCOK MPEAMOUYTHTEIbHO MOJYYAOT B OTASIBHOM IpoLecce odorameHus
¢pakuuu KPYMHBIX YaCTHUL, TAKXKE MOYKHO YKPYIHHUTb H3MEIbYaeMble YACTHI[bI
CYIIECTBYIOLIEro Mporecca o0oraleHnst UJIH BbIIETAYUBAHUS, U 3aTEM OTACIUTh
TpeOyromyncs GpakLuio Mecka OT OCTAIbHON YaCTH TEXHOJOTHYECKOTO OCTaTKa IJIs
dbopmupoBanus Gppakuuii mecka U XBOCTOB.

ITecuaHble KaHAIBI YKIAJbIBAIOT TAK, YTOOBI 0OecrnednBantach BO3MOXKHOCTD
MOCTOSIHHOTO TIOCTYIIJICEHHS BO3IyXa JJIsl COAEHCTBUS BBITEKAHUIO BObI MTOA
OeWCTBUEM CHIIBI TSKECTH U3 Pa3MELIEHHBIX XBOCTOB B PEryJIHUPyEeMOe KOJIUUECTBO
yA00HO pacroyiO)KEHHBIX BHYTPEHHUX OTBEPCTUH cOOpa M OTBEAEHUS BOJBI MJIM Yepes
NPOHHIIAeMYI0 00BaJIOBKY BO BHEIIHUE BOonocOOpHUKH. HenpeprIBHBIN ApeHax
MOTPY>KEHHBIX CJIO€B XBOCTOB B CTPYKTYpPE MOAAEPKUBAETCS 1aBICHUEM
BBILIEJIEIKALIUX CJIOEB XBOCTOB M MECKA.

B koHIe cpoka ciyx0bl maxThl (pyIHUKA) CTPYKTYpa MOKET OBITh
repMETHYECKH 3aKPbITA ISl IPEeKPALIeHHs MOCTYIUIEHUs BO3AyXa, 4TOoOBI n30ekaTh
KaKOTo-Ju00 AIUTENBHOTO KUCIOTOOOpa30BaHUs.

Crnenyer oTMeTHTB, UTO B criocode, MpeaokKeHHOM Ren u ap., HU4ero He
npeayCcMaTpUBaeTCs sl 00eCTedeHns] JOCTYIa BO3AYXa WU BOJOBBINTYCKHBIX
OTBEPCTHUH, YTOOBI CONEHCTBOBATh U3BJICUECHHUIO BObI, UJIU JPYTHE MEXaHU3MBI JJIs
HEMPEPBIBHOTO BBITECHEHHS BOJBI U3 MOTPYKEHHBIX CJIOEB BHYTPHU CTPYKTYpHL. B
CBSI3M C HU3KOH MPOHHUI[AEMOCTBIO BBIIIENEKAIINX XBOCTOB JaJibHEHIIIee HEMPEPBIBHOE
BBITECHEHHE BOJbI U3 CJIIOEB C BHICOKOW MPOHULIAEMOCThIO OyeT OTpaHUINBATHCS,
NOCKOJIBKY OHM OyayT 3akpeIThl. ITak, B TO BpeMs Kak XUMH4eckass oOpadoTka u

COCTaBHAs CTPYKTypa C MapauieIbHBIMU CJIOSIMH, NpeaioxkeHabie Ren u ap., Oynyt
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MOBBIIIATH NPEAEIbHOE HANPSIKEHUE CABUTa CTPYKTYPBI XBOCTOB HE(PTSAHBIX MMECKOB,
9TOOBI COOTBETCTBOBATH TpeboBaHusIM JupekTuBsl 74 Kanansl, n3BjeueHne BOIBI U3
OTXOA0B F'OPHOT'O NPOU3BOACTBA B 3TOM ClIy4ae ropa3fao HUXKE, UEM MOXKHO
AOCTUTHYTbH C MOMOINBIO JPYTUX TEXHOJNOIUH, TAKUX Kak QUIbTpALUs U cyXas
yKJagka XBocToB. [lanee, cmoco0, B 11eJ0M CXOIHBIHN ¢ npenigoxxkenneM Ren u ap.,
HEBO3MOJKHO OBLJIO ObI MPUMEHUTh B TPAJULMOHHON pa3paboTKe TBEPAbIX MOPOJ,
MOCKOJIBKY B 3TOM CJIydae B IPOIeCcCe U3MEeNIbYeHUs U NalibHelme o0paboTku He
obOpasyercst mecok ¢ MOAXOoAsiIel MPOHULaeMOCThi0. Eciii Obl MCMONB30BATIOCH
JOCTaTOYHO KPYITHOE U3MeJbUeHHe ISl TOJyUeHHUs JOCTaTOYHOrO KOJIUYeCcTBa Mecka,
TO TPAJUIIMOHHOE M3BJIEUEHUE [IEHHBIX MUHEPAJIOB OBIJIO OBl COKPAIIEHO.

Cnoco0 no HacTosimeMy U300pETEHUIO MOXKET 00eCIeYnBaTh CHUKEHUE MOTEPh
BOJbI B XBOCTaxX OT CYIIECTBYIOIUX ypoBHEH mopsanka 0,5-0,55 m3/ToHHA XBOCTOB
yaine Bcero 10 yposHei nopsiaka 0,1-0,15 m3/TonHa octatkoB. ITockoNbKy moTepH
BOJbI B XBOCTaX MPEACTABISIIOT COOOH OCHOBHYIO HacTbh BCEH BOMBI, MOTPeOIsIeMOH B
ornepauusix nepepadboTKku TBEPAOH MOPOIBI, 3Ta CIIOCOOHOCTh U3BJIEKATh BOABI U3
XBOCTOB IPEACTABIIsIET COOOH KapANHAJIbHOE U3MEHEHNE B 00IIeM NOTpeOIeHUH BObI
B FTOPHOPYAHBIX paboTrax.

CnocoObl pa3paboTKu ¥ MOATOTOBKHU CKJIAAUPOBAHMUS

Hactosimee nzoOperenue npeaycMaTpuBaeT HECKOJIBKO CTAJUN, KOTOPbIE
COCTABIISIIOT COCO0O M3BJIEUYEHUS BOJABI U CO3/IaHUS YCTOHYUBBIX 3JI€MEHTOB
naHamadTa U3 OTXOIOB:

e TmoJyYeHHe U3 nepepadaTbiBaeMON PyAbl OTAECIBHOTO MECYAHOTO OCTaTKA
C MOOXOASIIUM Pa3MEPOM HaCTHL U (PPAKIUH XBOCTOB;

e pasjaenbHas yKiaaka Qpakuuii MeCYaHOro OCTATKA M XBOCTOB IS
¢bopMUpOBaHUS HEMPEPBIBHBIX MECUAHBIX KAHAJOB BHYTPH BCETO 00beMa
XBOCTOB;

® CTPYKTYpPUPOBAaHHE MECYAHBIX KAHAJOB AJIS 00eCTIeYeHHs] BO3MOKHOCTH
BBITEKAHUS BOABI O] AEHCTBUEM CUJIBI TSXKECTH K BOJOBBINYCKHBIM
OTBEPCTHUSAM;

® OTBEAEHHE BOJbI U3 3THX BBIMYCKHBIX OTBEPCTUH NI 0OecreueHus
HEMPEPBIBHOIO JPEHAa’Ka XBOCTOB;

® [IOCTENEHHOE HapalllMBaHUE CTPYKTYPHBI, COCTOALIEH U3 MeCUaHbIX

KaHaJIOB U XBOCTOB, H UCITIOJIB30BAHUEC BE€CA BBIIICICIKAIICIO NMMECKa U
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XBOCTOB JJI1 YCKOPEHHSI 00€3BOKMBAHUS YJIOXKEHHBIX XBOCTOB Ha
HUKHUX YPOBHSIX.

Hwxe npuBoasTcs paznudHble npuMepsl (0€3 orpaHndeHuss u300peTeHus
KOHKPETHBIMHU BapUAHTAMHU) JUISI UIITIOCTPALUN HEKOTOPBIX BO3MOXKHBIX peIIeHUN
CTPYKTYPBI U PA3JIMYHBIX CIIOCOOOB, C HCIOIB30BAHNEM KOTOPBIX MOXKET OBITh
co3JaHa CTPYKTYypa.

OrpaHuuYMBaKO e CTEHKU/BAJbl, KOTOPbIE OKPYKAKT BCIO CTPYKTYPY, MOTYT
UMETh pa3udHble GOpPMBI.

B opHOM M3 BapuaHTOB M300pETEHNE MOYKET UCTIOJIB30BATHCS C OTPAKAAI0 IIUM
COOpYy>KEeHHEM THIa AaMObl, KOTOPOe U3]aBHA HCIOJb30BAIOCH B XBOCTOX PAHUJIUIIAX .
JTOT BapHaHT o0ecreuynBaeT BO3MOXKHOCTh BBICOKOH CTENMEHH U3BJICUEHUS BOIBI.
Jlnmre HeGoNbIIas YaCTh BCEX XBOCTOB MOABEPraeTCs Pa3KMKEHUIO B JIIOOOE BpeMs, B
pe3yJbTaTe Yero CHUIKAETCS BO3MOXHOCTD MOCTYIJICHUS BOABI B CTEHKY AaMOBI, TaK
YTO UCKJIOYAETCS BO3MOXKHOCTh KAaTACTPOPUUECKOr0o pa3pylIeHUuss CTeHKUA. B aTom
BAPHUAHTE MOBBIAETCS 0€30NMaCHOCTh KOHCTPYKLMH CTEHKH AaMOBI, pacIOIOKEHHOH
BBIIIE IO MOTOKY. IIpn OKOHYATETPHOM 3aKPBITUH PYJHUKA XBOCTHI BHYTPHU
orpakaarouei 1amOobl OynyT 00€3BOKUBATHCS, M XBOCTOX paHUIUIIE OyaeT CPAaBHUMO
C BOJIOHEHACBHILIEHHBIM I'PYHTOM I103a]1 YCTONYUBOr0O yAEPKUBAKOIIEro OTKOCA.

B npyrom BapuaHTe M3JMIIKU MECKAa MOTYT HCIIOJIb30BATHCS IJIS CO3aHMS
BHYTPEHHUX U BHELIHUX MECYAHBIX BAJOB. DTU BAJIbl MOTYT OBITh pa3aeaeHbl AJis
dbopMHUpPOBaHUS OTAEIbHBIX HAKONMUTEIbHBIX OTCEKOB JJISI CTPYKTYpbl. Takue oTcexn
3aMOJHSAIOT THAPABINYECKUM CIOCOOOM XBOCTAMH 1O COOTBETCTBYIOIIEH BBICOTHI, U
pU 3TOM 00eCIeYnBaETCs BO3MOKHOCTD BBITEKAHHS BOABI B HIJKEJIEKAIIHUE TIECUAHbBIE
KaHaJbl U JAJbHEHIIEro ee MPOXOKIACHHUS Yepe3 MPOHULlaeMble MTeCYaHbIE BAaJIbI K
BOJOBBIITYCKHBIM OTBEPCTHSIM. 3aT€M BECh MPOLECC YKIAAKHU MMECYaHbIX KAHAJIOB U
HapalluBaHUs BAJIOB IMOBTOPSIOT AJs1 GOPMUPOBAHUS B KOHIIE KOHIIOB TpeOyemoii
BBICOTHI U (POPMBI 3JIeMEHTA JaHAIIA(TA, COCTOAIETO U3 MECKAa U XBOCTOB.

Hcnonp3oBaHne OTCEKOB 00eCreunBaeT BO3MOKHOCTb IPUAAHHS BajaM
XPaHHUIIMINA OTXOJOB TaKy OpMy, KOTOpas COOTBETCTBYET peibedy TEPPUTOPHUH,
nojasexamen pexyirpTuBanuu. Hanpumep, MoxeT ObITh BOCCTAHOBJIEHA
PacCTHUTEIBHOCTD YCTOWUHMBOIO 3J€MEHTA JIaHAIa(Ta Al PEKYJIbTUBALIUH

BBIPAOOTAHHOTO y4acTKa TEPPUTOPUH WIIU IS APYTOrO UCIOJB30BAHHS, KOTOPOE
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MOXKET OBITh MOJIE3HO UJIU MPUBJIEKATENbHO C 3CTETUUECKON TOUKH 3PEHUS IS
MECTHOTO HaCEJeHUS.

B oboux BapuaHTax BoAy coOMparoT Kak B popMe MOBEPXHOCTHBIX CTOKOB B
IpoLecce IrUAPaBINYECKOTO CKJIAJAUPOBAHUS, TaAK U U3 BOJOBBINYCKHBIX OTBEPCTUH
NeCYaHbIX KaHAJIOB. 3aT€M BOJa MOXKET MepeKadYnBaThCs B MOAXOAsIIEE
BOJOX PaHUJIUINE, JIsl MOBTOPHOTO MCTIOJIB30BAHUS MM AJs1 cOpoca.

[Ipu co3maHum CTPYKTYPbI HEMPEPHIBHBIE MECYAHbIC KAHAJbI TPOKJIAIBIBAIOT IO
BEPXHEH MOBEPXHOCTHU CJIOS XBOCTOB. YTOJ €CTECTBEHHOTO OTJIOKEHHUS XBOCTOB
(oTkoca misiska XBocTOXpaHuauina), Hanpumep 0,5% obecrneynBaeT JOCTATOYHBIH
HAKJIOH ISl TOCJIEYIOEro BEITEKAHUS BOABI OA AEHCTBHEM CHIIBI TSIXKECTH Yepes
NecYaHbli KaHaJl. BepXHsAs MOBEPXHOCTH YJIOKEHHBIX MECUAHBIX KaHAJIOB HE JOJIKHA
OBITH MapaiesibHa HIKHEH TOBEPXHOCTH, KOTOpass GOPMHUPYETCS C YIIOM OTIOXKEHHS
YJIOKEHHBIX XBOCTOB.

HenpepriBHBIE MEeCHaHbIe KAHAIBI TAKXKE MOTYT HMETh PA3JIMUYHBIE ()OPMBI.

B opHOM M3 BapHaHTOB MECOK MOXKET OBITh YJIOKEH OTAEIbHBIMH PSAOaMH,
PacIoIOKEHHBIMH Ha PACCTOSHUU HECKOJBKUX METPOB APYT OT Jpyra u
NOKPBIBAOIUME nopsanka 20% MOBEPXHOCTH XBOCTOB, WJIH XK€ B APYTOM BapHaHTE
NECOK YKJIaJBIBAIOT TaK, YTOOBI KaHAJbl COEIUHAINCH U, COOTBETCTBEHHO,
dbopMupoOBaIN CIJIOUIHOW, HO HEOOS3aTeIbHO OJTHOPOIHBIN, TeCUaHbIA CIIOH Ha
MOBEPXHOCTH XBOCTOB.

Kito4eBbIM MPU3HAKOM CTPYKTYPHI IS JIIOOOr0 BApUAHTA SIBJISIETCS
HEMPEepPbIBHOCTD MECYAHBIX KAHAJIOB JJIs1 00eCIeueHUs: BO3MOXKHOCTHU
OecnpensiTCTBEHHOTO MPOXOKACHHUS BOABI Uepe3 MeCUaHblil KaHAJ K BOJOBBINTYCKHOMY
OTBEPCTHIO.

Takke CymecTBYIOT BO3MOXHbBIE BAPHUALIMHU TOJIIUHBI KaK MECYaHbIX KAHAJIOB,
TaK U CJIOEB XBOCTOB B CTPYKTYpeE.

[IpenmouTUTENbHBIN BAPHAHT IJIsI KOHKPETHOTO PYAHHUKA OyIeT 3aBHCETh OT
TUAPONPOBOAHOCTH MECKA U XBOCTOB, COCTOSIIINX U3 MEJIKHUX YaCTHUL, a TAKXKe OT
TEPPUTOPHH, HA KOTOPOH OYAYT CKIAJUPOBATHCS OTXOMBI.

Tonmuua necka B KaxkgoM KaHaje o0biuHO Oyner Oonbie 0,05 meTpa u
npenmno4TuTeIbHo Oonbme 0,5 MeTpa st o0ecrnedeHns] 1OCTaTOYHOW HHTEHCHBHOCTH
ApeHa’ka yepe3 MeCOK K BOJOBBIMYCKHOMY OTBEPCTHUIO U JJIS MPEAOTBPALEHUS

3aUJIUBAHUS MMECYAHOrO KaHajaa. JTa TOJIIIHUHA MECYAaHOIr0 KaHajla MOXXET OBITh JIETKO
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obecneueHa B Ipeaesnax KOJUYeCcTBA MecKa, MoJIy4yaeMoro B mpouecce odorameHus
dpakuu KPYMHBIX YaCTHUL, IIPU 3TOM HET OrPaHUYEHHUS BEPXHETO Mpeaesa TONIUHbBI
IecKa B KaHaJe.

I'myOuHa KaXXao0ro cjiosi XBOCTOB OyJeT 3aBHCETh OT T'HAPONPOBOJIHOCTH XBOCTOB
U OT BPEMEHH, UMEIOIerocsi 10 MOMeHTa N0OaBIEHHs CIEAYIOIIEro CJIOs XBOCTOB.
CKOpOCTb YIJIOTHEHHUS 3aBUCUT OT TMAPONPOBOAHOCTU U B OOJIbIIMHCTBE BAPUAHTOB
OHa OIpeeNsieT MUHUMAJIbHO IPUEMJIEMOE BpPEMs JUISl IPEHAXKa XBOCTOB, MPEXKIE YeM
no0aBIsgeTCs CAEAYIOIasi PyIIa MeCYaHbIX KAHAIOB. DTO B CBOIO O4Yepeb
YCTAHABJINBAET MAKCUMAJIBbHYIO CKOPOCTh HAPALIUBAHUS CTPYKTYPBI, KOTOpast MOXKET
paboraTh 6€3 HeOOXOAUMOCTHU B MOJHOCTHIO COOPYIKEHHOM CTEHKE OTPaKAAr0IIel
naMOBI.

ITon melicTBueM AaBieHUs BbILIENEXKAUUX XBOCTOB BOJIa MOXKET BBITEKATh B
necyaHble KaHaJbl, PACTIOJIOKEHHBIE BBILIE, HUXKE WU COOKY OT XBOCTOB.

JUTst THMUYHBIX XBOCTOB MEIHBIX PYJ MHHUMAJIbHOE PACCTOSTHUE OT JIFOOOH
TOYKH B XBOCTAax /0 OJrkaiIero nmecuaHoro KaHaja Oyaer, Kak MpaBwiIo, B
nuamna3zoHne oT 1 1o 4 merpoB. OnHAKO I XBOCTOB ¢ 00Jiee METKUMHU YaCTULIAMU, LIS
KOTOPBIX XKeJaTeNbHO ObICTpOe 00€3BOKMBAHUE, TOJNIUHA CJIOS XBOCTOB MOXET OBbITh
yMeHblIeHa. M1 Hao00poT, 11t XBOCTOB, KOTOPbIe 00€3BOKUBAIOTCS rOpa3io Jerye,
ONTUMAaJIbHAsI TOJIINHA CJIOSI XBOCTOB MOJKET OBITh MOBBIIIEHA, HaIpuUMep, a0 10
METPOB U Jaxke Ooble.

TunuuHas cTpykTypa, npenjaraeMasi B ©300peTeHnn, Oyaer Takon, 4To AJIs
Oousbineil yacTH BpeMeHH 00e3BOKUBAHUSI HHTEHCUBHOCTD BBIBEJICHUSI BOABI OyneT
OrpaHUYMBATBCS €€ MepEMELIEHUEM BHYTPH CJIOSI XBOCTOB, & HE MPOXOKIEHUEM Uepes
necyaHble KaHaJbl K BOJOCOOPHUKY.

Jlnst obecrniedeHust HEMPEePhIBHOCTH NMECYAHBIX KAHAJOB OJHA BO3MOJKHAS
aJbTEPHATUBA 3aKJII0YAETCS B YKJIAAKe 3TUX ME€CUYAHBbIX KAHAJIOB B MHOTOCJIOWHON
CaHJIBUUY-CTPYKTYp€E, OTPAHUYEHHON NEeCYaHON CTEHKOMN, MOKA3aHHOW CX€MaTUYHO Ha
¢ur. 1. MHOTOCIOWHAsA CAHABUY-CTPYKTYpa, MOKa3aHHas Ha Qur. 1, conepxur
XBOCTBI, VJIOKE€HHBIE CI0AMH 10, C MECKOM, YJIOKEHHBIM B II€CUAHbIE KaHAJBI 12,
PAaCIOJIOKEHHBIE MEXAY CIOAMU XBOCTOB, C OTPAHUYUBAOLIEN MOPUCTON CTEHKON 14
U3 MeCcKa WU nycTod nopoasl. Boga 16 BeITekaer no necuyaHelM KaHanaM 12, nanee
MPOXOAUT Yepe3 MOPUCTYIO MECUaHYI0 CTeHKY 14 u coOupaercss B BogocOopHuke 18.

XBocThl B cioe 10A, pacniofio)kK€HHOM B OCHOBAHUU CTPYKTYPbI, TOJHOCTHIO
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YILUIOTHSIFOTCS, B TO BpeMsl Kak XBOCTHI B cjioe 10B, pacnonoxeHHOM HaBepxy,
HACBILEHbI BOJOM.

Bo BTOpOM BapuaHTe uepe3 CpPeAHIO YaCTh XBOCTOXPAHUIIUINA MOXKET OBITh
IPOJIOXKEHA rpyNna OTAEJIbHBIX TOPU30HTAJIbHBIX MI€CUAHbIX KAHAJIOB. DTOT BAPUAHT
cxeMaTH4ecku muoctpupyercs Ha ¢pur. 2. Kak nokasano Ha ¢ur. 2A, ciou 10
XBOCTOB YJIOXK€HBI NOBEPX MOPUCTBIX MECUAHBbIX CI0€B 12, ¢ MecTaMu 22 NpUTOKa
BO3ayxa B necyanbie cion 12. Kak mokasano Ha ¢ur. 2B, mecok yJiokeH OTAeIbHBIMH
psAnaMu, pacnoOJOKEHHBIMU HA PACCTOSIHUU HECKOJIBKMX METPOB APYT OT APYyra, B
pe3ynbTaTe 4ero GOpMUPYIOTCS OTAeNbHBbIE KaHaibl 12 B crnosx 10 xBocToB. Kak
nokaszaHo Ha ¢ur. 2A, Boga 20 ctekaet u3 cyioeB 10 XBOCTOB B mecyaHble KaHAJbI 12,
U 3aT€M MOJA AeHCTBUEM CHUIIBI TsXKECTHU NOTOK G BOJBI MPOXOAUT OT KoHLA D yknanku
K KOHIY W HU3BJIe4€HHUS BOJbl MHOTOCIONHON CTPYKTYpPHI.

Tperuii BapuaHT, MOKa3aHHBIN Ha QUT. 3, BKIIOYAET UCIOJIb30BAHUE
JOMOJHUTENbHBIX BEPTUKAIBHBIX APEHAXKHBIX KAHAJIOB C KANWUISPHBIMU CBONCTBAMU
IJisl COEJUHEHHUs eCYaHbIX KAHAJIIOB UJIH CJIIOE€B B TPEX U3MEPEHUSX AJA CONEHCTBUS
bonee OpICTpOH mepenave BoAbl yepe3 necok. Kak mokazano Ha ¢ur. 2A, ciaou 10
XBOCTOB YJOKEHBI MOBEPX MOPUCTHIX MECUAHBIX KaHAJIOB 12, ¢ MmecTamu 22 npuUTOKa
BO3ayxa B necyansle ciaon 12. Kak mokasano Ha ¢ur. 3b, mecok ylnoxxeH OTAeIbHBIMH
psAnaMu, pacloOJOKEHHBIMH Ha PACCTOSIHUU HECKOJIBbKUX METPOB APYT OT APYyra, B
pe3yiabpTare 4ero GOpMUPYIOTCS OTAENbHbIC KaHaNbl 12 ¢ BEPTUKAJIbHBIMU
APEHaXHBIMU KaHaJaMu 24 ¢ KalWJUISIPHBIMU CBOWCTBaMu B cioax 10 xBocTos. Kak
nokaszaHo Ha ¢ur. 2A, Bona 20 crekaet u3 cyioeB 10 XBOCTOB B mecuaHble KaHaJbl 12,
U 3aT€M MOJ JeMCTBUEM CHUJIbI TSKeCTH MOTOK (G BOABI MPOXOAUT OT KOHIAa D yknanku
K KOHIY W Hu3BJIe4e€HHUs] BOJABI MHOTOCIONHON cTpykTyphl. Ha koHue D nu3Bneuenus
BOJIbl PACIIOJIOKEH OTKAYMBAOIINN Hacoc 26, obecrneunBarmuil BeiBeaeHne Boabl 20
U3 MHOTOCJIOHHOW CTPYKTYpPbI. DTa TPEXMepHast CTPYKTypa OCOOEHHO MOJIe3Ha AJIs
O4YeHb OOJBINUX IJIOMAIeH XBOCTOXPAHIIIMII HUJIH JK€ B TEX CIIy4YasiX, KOT/1a MeCUaHbIe
KaHaJbl UMEIOT MAJYI0 TOJIIHUHY, U KOTZa BpeMs, HEOOXOIMMOe IJIsl TIPOX OXKICHHS
TOPU30HTAJIBHOI'O MTOTOKA BOJBI Yepe3 NMeCYaHble KaHAJIbl K BOAZOCOOPHHUKY, MOXKET
OBITH Upe3MepHBIM. BepTHKkanbHbIE NPEHAXKHbIE KaHAJIBI 24 CONEHCTBYIOT
MPOXOXKACHUIO BOJABI CKBO3b OTBAJ U IO MHOXKECTBY E€CYAaHbIX KaHAJIOB 12 B
NeCYaHbIH CIOH, PACIOJIOKEHHBII B OCHOBAHUHU OTBaJIa, KOTOPBIH MOXKET OBITh 3aTeM

00€e3BOXKEH.
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Jlnst 10 OBIX BO3MOJKHBIX T€OMETPUUYECKUX cxeM d(pexTuBHas miomanb
bunbTpanuu AN BBIBEJEHHUS BOABI U3 XBOCTOB B IECYAHbIE KAHAJBI BEJIHUKA 110
CPaBHEHHUIO C JIFOOBIM MBICIMMBIM MEXaAHUYECKUM CIIOCOOOM (PUIBTPALIUHU.

B npyrux BapumaHTax yKjaJaKa MecYaHbIX KAHAJOB Ha CJIOI XBOCTOB MOXKET OBbITh
OCYILECTBJIEHA PA3JIUYHBIMU CPEACTBAMH.

ITecuaHble KaHAJIbI MOTYT OBITh YJIOKEHBI THAPABINYECKUM CIIOCOOOM, U MPHU
5TOM TPAHCIOPTHPYIOIIAs BoAa o0ecreynBaeT YKIaAKy ecka 1 3aTeM CBOOOIHO
CTEKAeT B CaMO€ HIKHEE MECTO, U3 KOTOPOro OHAa MOKET ObITh BhiBeZleHa. Huszkas
THAPONPOBOAHOCTD HUIKEJICKAINX XBOCTOB MUHUMHU3UPYET KaKoe-JIu00 BIUSHHIE
TUAPABIMYECKON YKJIAJAKU Ha 00IIee coaepkaHue BOAbI B XBOCTAX YaCTHYHO
00e3BOKEHHON HUKEeNeKallel 4aCTH CTPYKTY PBL.

Pasmemenne BBIMYCKHBIX TPYO MIIM THAPABINYECKUX MeTaTesed mecka B
CTPATETHYECKUX TOYKAX Ha IJIOMAAH OOJIBIIOTO XBOCTOX PAHUIIUIIA C UX
NOCJENYIOIUM NMPOABHKEHUEM 00eCIednBaeT BO3MOKHOCTD THAPABINYECKOTO
MOKPBITHS HIXKEJIEKAIIEro CJI0SI XBOCTOB IO YIJIOM €CTECTBEHHOT'O OTJIOKEHUS
necka. Korga nmecyanblii muisiK XBOCTOXPAHUIINIIA OyAeT UMETh TpeOyeMyIo TONIIHUHY,
YKJIaJBIBAIOIIYIO BBIMYCKHYIO TPYOy WMJIU TMAPABINYECKUII METaTENb ecKa
nepeMeInarT st GOPpMHUPOBAHUS ClIeNYIOIIeNd YacTH OO beIMHEHHONW CETH MeCYaHBIX
kaHajoB. [lecuaHple KaHAJbI, YIOXKEHHbIE MOCIEAHUMH, 00€CIeYNBaIOT HEOOXOAUMYIO
YCTOMYHMBOCTb TPYHTA JJIs1 000OPYAOBaHMS, HEOOXOIMMOTO ISl TepeMeleHHsI
BBINYCKHBIX TPYO MJIM TMIPABINYECKOTO MeTaTels necka. HenpepriBHas ykianka
XBOCTOB MOJKET MPOAOJIKATHCS B APYTUX YACTSAX MOBEPXHOCTH XBOCTOXPAHMIIHINA, TaK
YTO XBOCTBI, B KOHI[€ KOHLIOB, OYAYT yJIOKEHBI MOBEPX MECYAHBIX KAHAIOB.

YoMsiHyThIe TUAPABINYECKHE METATENIHN MecKa MpeajararoTcs Ha poiHke. [lecok
¢ pasmepamu yactul 350 mukpoH st p80 u conepkanueM BoAbI nopsiaka 40% Moxer
OBITH BBIOPOIIEH [JIsl YKJIAIKU MECYAHBIX KAHAJIOB Ha PacCTOAHUSA nopsiaka SO MeTpoB.

B npyrux BapuaHTax yKjaaka Mecka MOJKET OCYIIECTBIJSITHCS C TOMOIIBIO
MEXaHHYECKUX CPENCTB, TAKMX KaK CAaMOCBAJIbl U OyJIbJ0O3€PhI, UIU C UCIIOIb30BAHUEM
MEXaHUYECKUX MeTaTesel necKa.

ITocne popMupoBaHUs MecUyaHble KaHAJIBI MOKPBIBAIOT CJIOEM XBOCTOB,
YKJIJIBIBA€MBIX THAPABINYECKUM CIIOCOOOM TakK, YTOOBI MUHUMU3UPOBAThH HAPYIICHUE

NEeCYaHbIX KaHAJIOB HAa PaHHUX CTaAUAX YKJIAaAKHU XBOCTOB.
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Hns nmroboro cnocoda ykJIaaku Lejaecoo0pasHo odecnednTh 6€30MacHbId JOCTYII
Ha NMOBEPXHOCTb CJIOS1 XBOCTOB, YJIOXEHHOTO CAMBIM IOCJIEAHUM, AJS 00JerdeHus
YKJIaAK{ NeCUYaHbIX KAHAJIOB.

JI7ist 5TOro BCs MIIOINAbh XBOCTOB MOJKET OBITh pa3iesieHa Ha OTCEKH, TaK 4YTO
yKJIaJKa XBOCTOB MOXET OCYLIECTBISTHCSA B IEPBOM OTCEKE, B TO BPeMs KaK BO
BTOPOM OTCEKE MPOUCXOAUT APEHAXK MOBEPXHOCTHOI BOJBI, YTOOBI MOATOTOBHUTH €0
11l MEXaHUYECKOW YKJIAIKHU MecKa. DTOT JPEHaX MOXKET ObITh YCKOPEH C MOMOLIBIO
obopynoBanusi, Takoro kak Amphirol (cceinku 7, 8). B Tperbem oTceke
OCyIIecTBJIsIeTCs yKianka necka. Ha ¢ur. 4 cxematuuecku npeacrasieH npumep. Kak
noka3aHo Ha ¢ur. 4A, B 3TOM BapHaHTE HUCMOJb3YyIOTCS Tpu oTceka P1, P2 u P3. B
orceke P1 ynoxeH necok, u Bo3BeaeHbI Basibl. B orcexe P2 crekaer Bona, u
NOArOTOBJIEHA YCTONYMBAas NOBEPXHOCTh XBOCTOB, U B OoTCceke P3 y1oxkKeHbl XBOCTHI
10. Kak mokxaszano Ha ¢ur. 4b, cTpykTypa compepkut cion 10 XBOCTOB, MOPUCTHIE
necyanble KaHanbl 12 ¢ mectamu 22 npuToka BO3Ayxa, U Boaa 20 BBITEKAET U3
kaHaioB 12. Kak moka3zano Ha ¢ur. 4A, u3z orcexa P3 BrIBOAUTCS MOBEPXHOCTHAS BOJA
30, 3 orceka P2 BBIBOIUTCS MOBEPXHOCTHASA BOAA M BOJA U3 KaHAJOB (CyMMapHO 32),
u u3 orceka P1 BeiBoauTcs Boaa 34 u3 kaHanoB. Kak TONBKO B KaKJAOM OTCEKE
3aBepIIaeTCs HUKJI YKIAAKH WU peHaxka, padoThl MOTYT YepenoBaThCs APYT 3a
APYTrOM.

Eme onuH BapuaHT yKJIaaKU OOBIYHO MCTIOJNB3YETCA B T€X CIydasiX, KOraa
MOBEPXHOCTD YJOKEHHBIX XBOCTOB 3aJIUTa BOAOU. IIecok yknaablBarOT ¢ MOMOILBIO
MJIaBAIOLIEro TPAHCIIOPTHOTO CPENCTBA, TAK YTO MECOK MajaeT B MOKpPBIBAIOIIEH BOae
Ha MOBEPXHOCTb XBOCTOB JJIs1 (OpMUPOBaHUS MeCYaHBIX KaHANOB. Kak TOIbKO
chopMUpOBaH HEMPEPBIBHBIN MECUYaHbIA KaHaJ 10 BOIOCOOPHHUKA, TECOK MOKET OBbITh
MOKPBIT APYTUM ciioeM xBOCTOB. [locie ykianku XBOCTBI U30JUPYIOT TOBEPXHOCTH
naMOBI OT BOJABI, IOTPY KEHHBIN MECYaAHBIH KaHAT MOXKET ObITh 00€3BOKEH BMECTE C
HIUDKEJIeXKAaIlUM U BBIIIEJIeKaIUM CI0SMU XBOCTOB. XOTsI B ’TOM BapUaHTE He
OOCTUTAETCS MOJTHOE 00€3BOKMBAHHUE, OAHAKO MPU 3TOM MOBBIIIAETCS TUIOTHOCTD
HIUJKEJeXKalluX XBOCTOB, HAXOASALUXCS O BOAOH.

Bo Bcex BapuaHTax BHYTPH YJIOXKEHHBIX CJIO€B XBOCTOB U M€CKA, BHYTPUIIOPOBAs
BOJIa U3 XBOCTOB 3(pekTUBHO PUIBTPYETCS HA TPaHUIIE pa3liesia XBOCTOB U CIIOs

NneckKa, TaKk 4TO BOAA OYUIIACTCA AJiA MOBTOPHOTO UCIIOJIb30BaAHUA UJIHU AJIsA C6pOC3.
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Taksxe MOTYT OBITh BAPHUAHTHI, B KOTOPBIX CTPYKTYPa MUCIOJIb3YETCs s
pelLIeHNs] JONOJHUTENbHBIX 3a1a4, TIOMUMO OCHOBHBIX 33/1a4 U3BJIEUEHUS BOJbI B
ycToiuuBoil popme.

B XBOCTOXpaHMJINIIE MOTYT HCIIOJIb30BATHCS COBPEMEHHbBIE TEXHOJIOTHH cOopa
nH(pOpPMALUH, TAKHE KAK BOJOKOHHAS ONTHUKA U JUCTAHIMOHHBIE H3MEPEHHS C IPOHOB,
1711 MOHUTOPHUHIA COJIEP>KAHUSI BJIaTM B XBOCTOXPAHUIININE B PEKUME PEATbHOIO
BPEMEHH, B PE3yJIbTATE Yero 00ECneunBaeTCs ONpeaeeHHbIH YPOBEHb HAIE)KHOCTHU B
OTHOILIEHUU T'€OTEXHUYECKOHN LIeJTOCTHOCTH.

Takol yJay4lIeHHBbI KOHTPOJIb O3HAYAET, YTO 30HA CKJIAJUPOBAHUS OTXOI0B
MOKET OBITh TaKKe UCIOJIb30BaHA B KauecTBe Oy(epHOTO HAKOMUTEJISI BOJBI TyTEM
peryJupoBaHHUsl CKOPOCTH OUHMCTKH BOJBI U3 BOTOCOOPHUKOB.

Bo BTOpOM BapuaHTe 3TOro THIA H300pETEeHNE MOYKET UCTIOIB30BATHCS IS
3aCBHINIKU BBIPaOOTAHHBIX 30H HUJIU B TE€X CJyUasiX, KOraa HeoOxoauMo copMupoBaTh
omnpeneIeHHBIH JaHAmadT A1 3CTETUUECKUX WIN NPAKTUYECKUX NpUMeHeHnil. B
Ka4yecTBe MPUMEPOB MOKHO YKa3aTh BIUCHIBAHUE B €CTECTBEHHBIN JaHAmAadT, UIH
dbopmMupoOBaHUE CETbCKOXO3SIHCTBEHHBIX 3€MeJb, MUIM CO3aHNE PEKPEALMOHHBIX 30H
111 NCTIOJTb30BAHUS MECTHBIMH XKUTEJISIMU.

N300peTeHne Takke MOXKET ObITh UCIIOJNb30BAHO JJIsl NOTOJHEHUS
CYIIECTBYIOLIUX METOAUK, CB3AHHBIX C XBOCTOXPAHUJIHINAMU, HJIH AJs o0ecredeHns
CTaOMIBPHOCTH CTAPbIX XBOCTOXpaHMINI. KpUTHUECKe MecTa CTapbix
XBOCTOXPAHWJIHIL PACIIONOXKEHbI PSIAOM CO CTEHKaMHU AaMObI UM BHYTPHU HUX, TIe
30HBI BOJJOHEHACHIIIEHHBIX XBOCTOB MOTYT BbI3bIBATh pa3pylIeHUE CTEHKU NaMObI, B
pe3yJbTaTe 4ero BbICBOOOAATCS OOJNbIINE KOJTHYECTBA CONEPIKALMXCS XBOCTOB.

H30bITOUHBIH Mecok U3 mpouecca odoramenuss Gpakuu KPYMHBIX YaCTUI] MOXKET
OBITH BEIOOPOYHO MOMeEINEeH B 00€3BOKUBAKIUE KAHAJIBI, MPOXOISIII e Yepe3 CTapoe
XBOCTOXPaHUJIHUIIE, HATIPUMED, TyTeM OypEeHUs U 3aNOJHEHHUS CKBAKUH MPOHULAEMbIM
neckoM. 3a cyeT 00e3BOKUBAHMS STHX KaHAJOB MOXKET OBITh CHUIKEHO COZEepIKaHUE
BOJbI B XBOCTAaX, PACMOJOKEHHBIX OJU3KO K CTEHKE.

Ecnu mHeobxonumo Gonee macmrTaOHOe 00€3BOKHUBAHNE U YIUIOTHEHHE B CTAPOM
XBOCTOXPAaHUJIHUIIE, TO MOXKET ObITh MPOAYyOJUpPOBaHA B TPETHEM U3MEPEHHH MeCUaHasl
3aBe€Ca U3 JPEHAKHBIX KAaHAJIOB KalUJJIAPHOIO AEeHCTBUS, PACIONOKEHHAas Jajblie OT

CTEHKHU NaMOBbI.
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JIJist NeCTBYOIIEro XBOCTOXPAHUIINIIA [TECYUaHbIe KaHAJbl, OMMCAHHBIE B
HACTOsIIIEM U300peTeHNH, MOTYT OBITh MPOCTO YJIOXKEHBI B KaHAJbl 00€3BOKUBAHUS,
pacrnoJioKeHHbIe BO3Jie CTeHKU. B ciydae "nByxMepHOHN 3aBechl" mecUaHbIX
APEHaKHBIX KAaHAJIOB KAaMUJUISIPHOTO NEeHCTBUS BO3Jie CTEHKH AaMObl Boja Oyaer
BBITEKATh U3 JIFOOBIX BOJOHEHACHIMIEHHBIX 30H B BOJOCOOPHHK, OTKyAa OHA MOJXKET
OBITh yajieHa U3 XBOCTOXpaHmiInma. Takum o0pa3om, HacTosee n3o0peTeHue
MOXkeT obecrieuynBaTh 00€3BOKMBAHUE CAMBIX KPUTHYECKHUX 30H B LIEJISX
Oe3omacHOCTH NaMObl XBOCTOXPAHUIIMINA, TAK YTO oOecredynBaeTcs Oe3onacHoe
NPUMEHEHHE CIIOCOO0B CTPOUTENBCTBA AaMOBI, PACIIOJOXKEHHOH BBILIE MO MOTOKY.

Kak yke yka3plBajoCh, MPEANOYTUTENBHBIM MpoLieccoM oboramenns Gppakuuu
KPYIHBIX YacTul sBisgeTcsa ¢paotauus kpynHsix gactui (CPF).

B nponecce ¢uoranuu KpynHbIX YaCTHULL

pPYAy H3MENIbYAIOT B U3MEIbUYHTEIbHOM YCTPONHCTBE;

U3MEJbUYCHHYIO PYY COPTHPYIOT B COPTUPOBOYHOM YCTPOMCTBE IJIsI OJTYUCHUS
OTCOPTHUPOBAHHON (paKINHU, MPUTOJHON JJISI JOMOJHUTEIBHOTO U3MENIbUECHHUS,
OTCOPTHUPOBAHHON (QpaKIUU, MPUTOAHON A ProTaluKu KPYIHBIX YaCTUL U
OTCOPTHUPOBAHHON (QpakIuu, MPUTOAHON A ProTaluu MEJKUX YaCTHII,

dpakuo, NPUTrOIHYIO I (IoTaluKU KPYMHBIX YaCTHUL, MOABEPramT (uoranuu
KPYIHBIX YaCTHI JJI NOJIYYEeHHUs IPOMEKYTOYHOI'O KOHIIEHTPATa U OCTATOYHOTO
KPYIHO3EPHHUCTOIO MeCKa;

OCTATOYHBIM KPYNHO3EPHUCTHIN MECOK UCMOJb3YIOT B KaUE€CTBE MECUAHOU
bpakuuu st GOPpMUPOBAHKS HENMPEPBIBHBIX KAHAJIOB, MPOXOIAIINX Yepe3 (paKLHEo
XBOCTOB;

POMEXKYTOYHBIN KOHLEHTPAT U3MENThYAIT A0 Pa3MEPOB YaCTHUL, MPUTOAHBIX
st GJIOTAUU MEJTKUX YaCTHII,

3aT€M OTCOPTHUPOBAHHYIO (PPAKIUIO, IPUTOIHYIO IS (PIoTanuu MENKUX 4acTHII,
U U3MEJIbYEHHYIO0 TPOMEXKYTOUHYI0 (PPaKLHIO MOABEPrarT (IOTALHN MEJIKHX YaCTHULI
IUTs1 TIOJTYYEHHsI XBOCTOB, COJIEPIKAIINX MEJKUE YaCTULIBI, KOTOPbIE YIJIOTHSAIOT H
YKJIAJBIBAIOT, KaK 3TO yKe OBLIO OMHUCAHO.

C ucnonp30BaHUEM 3TOTO mponecca oborameHus Gpakuuu KPYMHBIX YaCTHL
COXPAHSIOTCS BBICOKHE YPOBHU U3BJICUEHUS IEHHOTO KOMIIOHEHTA PYABI U
NPOU3BOAUTCS OCTATOUHBIM MECOK B JOCTATOUYHBIX KOJIMYECTBAX U C MOAXOISIIIUMHU

pa3MepamMu 4acTHLI.
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ITPEUMVYIIIECTBA HACTOAIIEI'O U3OBPETEHUM A

[IpenmyecTBa HaCTOAIErO U300PETEHUsI MOTYT OBITh OL[EHEHbI B CPABHEHUH C
dunbTpanueil U CyxuM CKIAAUPOBAHUEM, UIIU C TPAJULHOHHBIM CIIOCOOOM
CKJaAUpPOBAaHUSA XBOCTOB B XBOCTOXPAHMUIUIIAX.

B pernonax c TeniabIM U OY€Hb CYXHUM KJIMMATOM CyXO€ CKJIAJUPOBAHHUE OTXOJ0OB
OCYLIECTBJISIETCS MyTEeM I'MAPABINYECKON YKJIAJAKU TOHKUX cioeB (00b9HO MeHee 30
CM) Hepa3JeJIeHHbIX OTXOAO0B M3 YCTPOWCTBA CTYIIEHUS A0 BBICOKOH MJIOTHOCTH UJIU
U3 NaCTOO0Pa3yIOIEero 3aryCTUTENS ¢ MOCAEAYIOIMM UX BBICBIXaHUEM B TECUEHUE
HeJIeJb 32 CYET UCIAPEHMS, MOCie Yero 100aBIAIOT CIEAYIOUIUX TOHKUH CIOH
oTxoa0B. IIpu 3TOM TeXHOJNOruu BoAa HE BO3BpAINAeTCs, U BBICOTA CTPYKTYpPbI
orpannveHa. [Ipu ucnonp30BaHNU croco0a Mo HACTOSIIEMY U300PETEHUIO BBICOTA
MHOT'OCJIOHHON CTPYKTYPbI OTXOIOB MOKET UMEThb BBICOTY JECATKH METPOB, Oonee 50
meTpoB unu oonee 100 meTpos.

Hpyroit cnocod cyxoro CKIagupOBaHUS 3aKIIOYAETCS B QUIbTpALlUK OTXOIOB J10
IPUEMJIEMOTO YPOBHS coeprkaHus BoAbl (00buHO mopsaka 15 mac.%) ¢
NoCJeNyI el MeXaHNIeCKOH TPAHCIIOPTUPOBKON TBEPAOH QpakIuu B 30HY
CKJAAUPOBAHUS U YKJIAIKOW YaCTUYHO 00€3BOKEHHBIX 0TX0n0B. [Ipu aToM
TEXHOJIOTUU BO3Bpalaercs OONnbInas 4acTh BOJABI, OJJHAKO KAIMUTAJIbHBIE 3aTPaThI
BEJIUKH, U OTQHIBTPOBAHHBIE OTXObl BCE-TAKH MOTYT "BBIIABINBATHCS", €CIIU
UHTEHCUBHOCTb MUCTIAPEHUs HeLOoCcTaTouHa. [y Takux OTQHIBTPOBAHHBIX OTXOAOB
He0oOXOAMMBI IJIOCKHE TIOBEPXHOCTH 3€MJIH ¢ OOJIbIION MIIOIAaNbio, UM HEOOXOIUMO
CTPOUTD 1aMOy, OrpakJaINy0 OTGUIPTPOBAHHBIE OTX OB

ITo cpaBHEHUIO C JOOBIM CTOCOOOM CYXOTO CKJIAMPOBAHUS HACTOSIIEE
nzo0pereHue obecrneunBaeT MHOTOYHCICHHbIE IPEUMYIIECTBA. DTHU MPEUMYLIECTBA
BKJIIOYAIOT: HU3K03aTPAaTHOE THAPABINYECKOE CKJIaAUPOBAHUE OTXOA0B; BO3BpalleHue
OoJsbieil YacTH BOJBI; YBEIUUYEHHAsI CKOPOCTh POCTA BBICOTHI OTBAJIOB,;
re0TeXHUYECKasl yCTOMYMBOCTh, HEOOXOAUMas sl BO3BEAEHUs Oojiee BBICOKON
CTPYKTYPBI OTXOAOB, H CIIOCOO, KOTOPBIH MEHEE YyBCTBUTEEH K H3MEHCHUSIM
pabovnx U KIUMATHYECKUX YCIOBHI.

ITo cpaBHEHHUIO ¢ TPAAULUOHHBIMHU XBOCTOXPAHUIIUIAMU HACTOsAIIEE
n3o0peTeHne Takxke o0ecrneynBaeT MHOTOUHCIIEHHbIE TPEUMYINECTBA.

IlepBoe MpenMyIIECTBO 3aKJIIOYAETCS B COKPAIIEHUH CYMMapHOTO MOTpebIeHus

BOAbl. BHYyTpHUMopoBas Bona, comepkalascs B 0TX0AaX, ABJISAETCS OCHOBHONW GpopMOi
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NOTEpHU BOABI B TIOOOM pyaHHKe. B 3aBHCHMOCTH OT 1OTEph HA HCIIapeHUe
noTpebaeHne BOAbI B OTXOaX PU UCIIOJIb30BAHUHU HACTOSLIETO U300peTeHHs Oyaer
COKpaIeHO IO MEHbLIEH Mepe HAaNOJOBUHY, U CKOpee BCEero OyaeT COKpaIeHo a0
npuMepHo 20% nmoTepb BOABI B TPAAULMOHHBIX XBOCTOXpaHUIMINAx. B yacTHOCTH, B
TeX permoHax, rue Boaa B neduiure, HacTosee n3oOpeTeHne obecnednBaeT
BO3MOJKHOCTb IIPOEKTUPOBAHMS U SKCIIyaTallUU PyAHUKA C HAMHOTO MEHBIINM
noTpebJIeHneM BOJIbI Ha €IUHUIY BBIXOJA METaJJIa.

BTOophIM IpenMyIecTBOM SIBJISIETCS] BBICOTA BOJIOHEHACHIIIEHHBIX OTXOJOB,
UMEIOIIUXCS B OO0 MOMEHT BPEMEHH B MPOLECCE CKIAAUPOBAHUS, B PE3YyJIbTATE
Yero UCKJIYaEeTCs BO3MOXKHOCTh Pa3pyLICHUsI CTEHKU B KaTacTpoduyeckoe
pa3KIKeHHe COAepKALEHCss MaCChl OTXOAO0B. DTa CIOCOOHOCTh MOJTYUESHUS
BOJOHEHACHIIIEHHBIX OTXOJA0B YMEHBIIAET IJIOIIAAb TEPPUTOPHH, KOTOpas OyaeTr B
NEePCIeKTHBE HAPYIIeHa IS CKIaAUPOBAHUS OTXOJOB, U JJII HEKOTOPBIX PYIHHKOB
obecreunBaeTCss BO3MOXKHOCTD Pa3MEIIeHHs] XBOCTOX PAaHUJIUINA TOpa3ao Oimxe K
nepepadaTeIBaOIIeMy NpeanpusaTuio. Takke odOecrneunBaeTcsl MOBbIIIEHHAS
0€30MmacHOCTh MPHU MCIOJIb30BAHUN OTPAHMYUBAIONINX BAJIOB BBIIIE MO MOTOKY.

TpeTpum npeuMyIIecTBOM SIBISETCS AOJATOCPOUHAS YCTOMYMBOCTD
xBocroxpanuiuuie. ConepkaHue BJIaru U XapakTepUCTUKHU IPEHUPOBAHUS B CrIoco0e
M0 HACTOSIIIEMY U300peTeHUI0 00eCIeYnBa0T BO3MOKHOCTD JOCTYIA U
BOCCTAHOBJIEHUS] PACTUTEIbHOCTH Ha MOBEPXHOCTH CTPYKTYphl. OTXOABI APEHUPYIOTCS
B JOCTATOYHOM CTENEHH, 4TOOBI UX XapaKTEePUCTHUKH OBIIN aHAJIOTHYHBI
XapaKTEePUCTUKAM JIPYTUX BOJOHEHACHILIEHHBIX TPYHTOB BOKPYT PYAHHUKA.
Coneprxanue cyabQuIOB B MECYAHBIX OCTaTKaX OyIeT yMEHBUIEHO B MpoLecce
oboramenust ppakuu KPyMHBIX 4acTUL. B KOHLIe cpoka CykObl pyJHUKA MOXKET
NpEeaOTBPAINATHCS KaKasi-InO0 BO3MOKHOCTD BBIXOAA KUCJBIX MIAXTHBIX BOJ MyTEM
NEePEKPBITHS MPUTOKA BO3AyXa B MECYAHBIE KAHAJBI B XBOCTAX.

UeTBepTOE MPEUMYINECTBO 3aKJII0YAETCS B BO3MOXKHOCTH 3aChIIKU
BbIpaboOTaHHBIX TUIOmMAaned. B 3ToM ciaydae mpu OTKpBITOH pa3zpaboTke
MECTOPOKAEHHS OyneT o0ecneunBaThCsl BO3MOKHOCTD MOCJIEIOBATEIBHOTO MPOLEcca
DO0OBIMU PYIbI U CKJIATHPOBAHMS MMECYAHBIX KAHAJIOB U CIIOEB XBOCTOB Ha CTAPbIX HJIU
HEJaBHO BhIpaOoTaHHBbIX miomansx. [Ipu pazpaboTke MecTOpoKAEHHUH B TIyOOKHX

Kapbepax CYmECTBYECT BOBMOXKHOCTD U3BJICHCHUA U BO3BpPAICHUSA IMECKa U XBOCTOB,
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KOTOpPBIE XPAHUJIUCH OTAEIbHO, B BRIpaOOTAHHBIN Kapbep B KOHIIE CPOKA CITYKObI
PYIHHKA.

IlsToe NpeuMymeCcTBO 3aKJIIOYA€TCA B BOBMOKHOCTH CKIIAAUPOBATb XBOCTHI, 4,
MOJKeT OBITh, XBOCTBI M MIECOK, THPABINYECKUM CIIOCOO0OM O3 mpeaBapuTebHOM
¢uapTpalUM U TPAHCIIOPTUPOBKH U 00€CNEeYNBATh MPU HTOM XBOCTOXPAHUIIHUIIE C
s pexTuBHBIM BonocOepexxenneM (Boga B popme "cyxoii Boabl"). KanuranbHbie u
SKCIUTYyaTalMOHHBIE 3aTPAThl HA THAPABIMYECKOE CKIAAUPOBAHUE, KOTOPOE BO3MOKHO
10 HACTOSILIEMY U300PETEHHIO, CYIIIECTBEHHO HUXKE 3aTpaT HAa QUIBTPALUIO U
CKJIAJUPOBAHKE C MOMOILIBIO KOHBEHEPOB HJIH CAMOCBAJIOB.

[ITecToe mpenMyIeCTBO 3aKJIOYAETCs B CO3JaHUH LIEHHBIX 3JIEMEHTOB
naHamadTa ¢ OMNHOBPEMEHHBIM CKJIAJIHPOBAHUEM OTXOIOB T'OPHBIX PadoT mpu
cobnoieHnu Mep O€30MacHOCTH U COXPAHEHHH OKPYIKaKoIiei cpeabl. DTO MOXKET
uMeTh (POPMY BOCCO3IAHHS MEPBOHAYAIBHON PACTUTENBHOCTH, WIIH (POPMHUPOBAHUS
CEJIbCKOXO35ICTBEHHBIX 3€MEJIb UJIU PEKPEALUOHHBIX TEPPUTOPUI, UIIH IPOCTO
dbopmupoBaHus 0ojiee SCTETHYSCKH MPUBJIEKATEbHBIX 3JIEMEHTOB JIaHAmadTa.

CenpMoe MpenMyLIeCTBO 3aKJII0YAETCS B THOKOCTH BhIOOpA MeCTa sl X paHEHUS
OTXOJIOB Ha TEPPUTOPHH, NMPHUIIETAIOLIEH K epepadaThiBal0IleMy NPEaNpPUITUIO, B
OTJIMYUEC OT TPAAUIIUOHHBIX XBOCTOXPAHHUIHUII, OJId KOTOPBIX HeO6XOI[I/IMO HUCKAaThb
HNOAXOASIIYIO AOJUHY (KOTJIOBUHY) A CKJIAJUPOBAHUS OTXOA0B. B 3TOM ciyuae
UCKJIIOUAeTCsl HEOOXOAMMOCTh B BBICOKO3ATPATHON CTEHKE JUJIsl OTPakASHUS OTXOMOB,
KOTOpasi JOJKHA OBITh CIIPOEKTUPOBAHA ISl YAEPKUBAHUS Pa3KMKaeMOM CyCIeH3UN
B T€UEHHE HEOTPAHHUYEHHOTO CPOKa.

BocbhMoe mpenMyInecTBO 3aKII0YaeTCs B UCIOJb30BAHUH YaCTH MEeCUaHBIX
KaHaJOB Jid XpaHEHUA BOAbI IJIA MOCICAYOIIEro UCIOJNb30BaHUA U, COOTBETCTBCHHO,
JJI I[eMH(i)I/IpOBaHI/ISI CE€30HHBIX KJIMMATUYECKUX U3MEHEHUH WU APyTrux U3MEHEHU!
IOCTyIa K BOJE.

OKCITEPUMEHTAJIBHBIE TIAHHBIE

HpOBOI[I/IJ'[I/ICb SKCIIEPUMEHTHI MO U3BJICYHCHUIO HEHHBIX KOMIIOHEHTOB PYABI C
UCIIOJb30BaHUEM COYeTaHus GroTaunu Gpakuuy KPYIHBIX YaCTHI U TPAAULUOHHOM
¢aoTanuu, Tak 4TO PPaKIHIO MECYaHbIX OCTATKOB MOJyYaiH nocjie GpaoTauu
KPYIHBIX YaCTHL, a (PaKUUH XBOCTOB MOJyYaH MMOCIe TPAAULHNOHHON (uoTanuu as

MenHoH pyasl Yunu u muist pyasl metaioB PGM HOsxkuo-Adpukanckoit Pecnybnuku.
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Jnst o6eux pyn ucnbiTaHus GuoTtanuu Gpakuu KPYIMHBIX YaCTHUL IIPOBOAUIUCH
IJIS1 pa3MepOB YaCTHII, JJIs1 KOTOPBIX O0lIee U3BJIEUeHUE MeTalljia ObIJIO CPABHUMO C
HU3BJICYCHUEM, NOCTUTA€MbIM IIpU 60.]'[66 TOHKOM HU3MECJIBUCHHUHU U TpaI[HHHOHHOﬁ
dbroranum.

25% pynsl metasioB PGM Obuio usBnedeHo u3 Gpakuuu necka, u 35% menHoi
pyzbl OBLIO U3BIIEUEHO B popMe mecka.

Pacnpenenenue pasMepoB 4acTHIl IBYX (Ppakuuii, KaKk yKa3aHO HHXe B TaOulle,
WLTIOCTpUpyeT 3G PEeKTUBHOE yAATCHUE METKUX YaCTULl U3 MECUaHOTO KOMIIOHEHTA,
KOTOPBIH MONYyYarT npu ¢uorauun Gpakuuu KPYMHBIX YaCTHL, B PE3yJIbTAaTe 4ero obde
necyanble (PaKLUH UMEIOT BBICOKYIO MPOHHUI[AEMOCTb.

B3anMo03aBHCHMOCTD pa3MepoB ABYX (ppakiuii orBedaeT TpeOOBAHUAM KPUTEPHUS
¢unpTpa Tepuaru st COCYIECTBOBAHUS B KAYeCTBE OTACNbHBIX 30H, 0€3 YXyAIIeHHs

NPOHULIAEMOCTHU MECKA MPOHUKHOBECHUEM M30BITOYHOrO KOJMYECTBA MEJIKUX JaCTHII.

Pasmepsr vactuil (B MK) Paszmepsnl gactui (B MK)
JUISE MEJHOU Py IbI st pyaslt PGM
Ilecok, p80 600 280
Ilecok, pl0 150 120
XBocThl, p80 200 100
XBocThl, pl0 3 3
IIponunaemMocTs s IIponunaemMocTs AJs pyabl
MEJHOM pyabl (M/CeK) PGM (m/cex)
XBOCTHI 4,4%107 7,2%¥107

BrinonHsAINMCh U3MEPEHUS CKATUsI, OCEJAHUS B PE3yJbTaTe APEHAXKA,
YIUIOTHEHUS U BBICOTBI HANIOpa AJisl MOJYYEHHUs XapaKTEePUCTUK KOMIIOHEHTOB MECKa U
XBOCTOB 00eux pyn.

Bnusiane ko3¢ unuerTa mopucTOCTU XBOCTOB METHOMW PyIbI Ha
NPOHULIAEMOCTbh, ONMPENEIICHHOE B PE3YJIbTATE 3TUX U3MEPEHUN, MOKa3aHo Ha ¢ur. 5.

BrInonHAIOCE MOAENIUPOBAHUE PE3YJIBTATOB U3MEPEHUN AJd pacdeTra
MaKCHMAaJbHOH TOJIIHUHBI CJIOSI XBOCTOB, KOTOPBIH MOXET OBITh YJIOXKEH, NPU
NOJJEP)KAHUU MPUEMIIEMOTO BPEMEHH YIJIOTHEHUS JJIs1 CYXOH YKJIAAKHU CTPYKTYPBbI
TUAPABIMYECKHM CIIOCOOOM.

DTO MoJenupoBaHue NMoKa3bpIBaeT, uTo 90% ynaoTHEHUs NOJKHO NPOU3ONHTH B
TE€UEeHHUE 3 MECsALEB, AJs CJI0s XBOCTOB MEAHOU PyAbl TOJLMUHON 3 MeTpa U ClOs

XBOCTOB pyabl MeTaysioB PGM Tonumunoit 10 meTpos.
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HenpepriBHOE 00e3BOkMBaHNE OyaeT CHUXKATh BOJOHACHIIEHHOCTh MECKa U
XBOCTOB, NpeBpalas CTPYKTypy B F€OTEXHUYECKHU YCTONYUBBIN I'PYHT.

Taxxe s moaTBep KACHUS J1aOOPATOPHOTO MOJEIUPOBAHUS TPOBOMIACH
3KCIEpPUMEHTaIbHasl IPOBEPKA sl TPEXMEPHON CTPYKTYPhI B YBEIUYEHHOM
macirabe.

B nunexkcuriacoBoM KBagpaTHOM pe3epByape miaomaabo 1 M2 moMecTuiIu Tpu
cj0s1 XBOCTOB ToJiuHOM 0,35 M u 2 cios mecka ToamuHou 0,2 M U3 OTXOH0B
nepepaboTku pyasl MmetayuioB PGM u obecreunBain BO3MOKHOCTb BBITEKAHHS BOIBI
U3 4 BBINYCKHBIX OTBEPCTUI, PACMOJOXKEHHBIX Ha KAXKJA0OM KPar KaXJIOro CJos MeckKa.
Hsmepsanu cKOpOCThb YIUIOTHEHUs], BHYTPUIIOPOBBIE AABJIEHUs, COAEepKaHUE BOABI U
UHTEHCUBHOCTb BBITEKAHHS BOJbI JJIsl MOATBEPKACHUS PE3YJIbTaTOB MOJEINUPOBAHUS B
HEMHOTO YBEJIUYEHHOM MaciuTabe.

JTOT 3KCHEPUMEHT B YBEJIMYEHHOM MaciTadbe MpoaeMOHCTPUPOBAI
BO3MOXKHOCTb yJI€p>KMBAHMS XBOCTOB B OT/AEJbHBIX 30HaX B NpPOLECcCe YKIAIKHU.

DTOT 3KCHEPUMEHT NPOJEMOHCTPUPOBAI TaKXK€ BbIXOJ BOABI U3 NMPUJIETar0LUX
XBOCTOB B CJIOH MECKa, a TaKXKe €€ NMepeMeleHne K BOJOBbITYCKHBIM OTBEPCTUIM IS
JOCTUXKEHHUsI CKOPOCTEH YIJIIOTHEHUS], COTJIACYIOLINUXCS C BBIIIEONNCAHHON MOJEIBIO.

Bopa, BbIBOAMMAs U3 CIIOA I€CKa, HE COAEpIKaia OCaaKa.

CCBIJIKH

1. Marepuainsl KOHpEpPEHIHH IO XBOCTAM U IIAaXTHBIM OTXO0xaM, I. BaHkyBep,
bpuranckas Konymbus, 2015, 26-28 oxTadps.

2. W02018/234880

3. W02017/195008

4. US3767050A

5. ICOLD (MexnyHapoaHblii KOMUTET 10 OoibmuM miotuHam), 121 (2001),
"lamObI xBOCTOXpaHUIUI, Puck onacHbeix npoucmectsuii ((Yacte 2, ctp. 17 -
"@UIbTPALMOHHAS CHCTEMA 3aKPBITOTO JPEHAXa SABJIACTCS KPUTHUECKUM OOBEKTOM,
KOTOPBIM 4acTO yNnyCcKajiu U3 BUAY B IPOLIJIOM, B pe3yJbTaTe 4ero BO3HUKAJIN OYEHb
OTIaCHbBIC YPOBHH MOJA3EMHBIX BOJ BHYTPH HaMObl XxBocTOXpaHuauma. Kak 3To xopomro
MU3BECTHO, BHELTHHUE OTKOCHI 1aMObl XBOCTOXPAHIJIMINA OY€Hb UYBCTBUTEJIBHBI K
YPOBHIO IPYHTOBBIX BOA. KanummaspHeIil moagbeM BOJBI BhILIE U3MEPEHHOTO
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30HE 10 YPOBHs, OJU3KOTO K MMOJHOMY HACBIIIEHUIO. DTO COCTOSIHUE MOXKET
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NPUBOIKUTH K HEOKHUAAHHO OOJBIINM MOABEMAM YPOBHS IPYHTOBBIX BOJ JaXKe OT
HeOOoNbIUX nOoXaeH" )

6. US 9188389 B2.

ConeprxaHue BbIIIEYKA3aHHBIX CChIJIOYHBIX MATEPHAJIOB BKJIKOYAKOTCS CCHIIKOW B

HACTOSLIYIO 3asBKY.
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ITEPBOHAYAJIbBHAA ®OPMVYJIA U30BPETEHUA

1. Cnocob yknagku OTXOJOB MOCJE U3MENIbYEHUs U NepepaboTKu Py,
BKJIFOYAIO MUK CIEAYIOIUE CTAUHN:

pa3zaeseHrne OTXOM0B nepepaboTKH Ha BOJOMPOHHLIAEMYIO MeCUaHyo Gpakiuio u
(bpakLUO XBOCTOB;

yKJIaaKa ppakLUKu XBOCTOB U MeCYaHOU Qpakuuu st GOpMUPOBAHUS
MHOT'OCJIOMHOH CTPYKTYpPBl, OTPAHUYEHHON MO0 MEHbLIEH Mepe OJHOHU
OTPAHUYHUBAIOIIEH CTEHKOMW, C mecuaHol (pakiuei, GopMHUpPYIOII el HenpepbIBHbIE
KaHaJbl, MIPOXOAsIIue yepe3 GpakIuio XBOCTOB, 00ecednBas BO3MOXKHOCTD
NPOTEKAaHUs BOJBI, COJeprKalleiics B XBOCTaxX U B Ie€CKe, MO AeHCTBUEM CUIIBI
TSI’KECTHU uepe3 MecyaHble KaHajbl K BOJOBBIITYCKHBIM OTBEPCTUSIM; U

BbIBOJ BOAbBI U3 BOAOBBINTY CKHBIX OTBepCTHfI.

2. Cnocob mo m. 1, B KOTOPOM MecYaHble KaHAJbI MIOCJE YKIAIKNA MTOKPBIBAIOT

CJIOEM XBOCTOB, YKIIAABIBAEMbBIX THAPABIUYCCKHU.

3. Cnoco6 no n. 1 unu n. 2, B KOTOpOM necyaHass ppakius COAEPKUT YaCTULIBI

necka, pasmepsl KOTOpbIX 1t p80 nmpesBbimaroT 150 MUKPOH.

4. Croco6 mo n. 3, B KOTOpPOM nec4yaHas Gppakius COAEpKUT YaCTULIBI TECKa,

pasmepsl KoTopbIx A1 p80 npespimaroT 300 MUKPOH.

5. Cnoco® mo n. 4, B KOTOPOM necyaHast ppakius COAEPKUT YACTULIBI MTECKa,

pasmepsl kKoTOopbIX A1 p80 nmpespimaroT 400 MUKPOH.

6. Coco6 no 1r000My M3 MPEeABIIYLIIUX MYHKTOB, B KOTOPOM IecuaHas ppaxkuus

CBOOOJHO IPEHUPYETCS.

7. Cnoco6 no . 6, B KOTOPOM BOJa BBITEKAET U3 MECUYaHON ppakLuH MO

OeWCTBUEM CHIIBI TSKECTH JUIsl GOPMHUPOBAHHS BOLOHEHACHIIEHHOT'O MECKa.
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8. Croco® mo m. 7, B KOTOPOM BOAOHEHACHIIEHHbIN MECOK COAEPIKUT BOAY B

koysmmuecTse MeHee 15 mac.%.

9. Croco6 no noboMy U3 MpeabIAYLIIUX NYHKTOB, B KOTOPOM (paKkLusi XBOCTOB

COIEP KUT YaCTULbI, pa3Mepbl KOTOPbIX AJsd P80 Menbiie 200 MUKPOH.

10. Coco6 no . 9, B KOTOPOM (ppaKiusi XBOCTOB CONEPIKUT YACTHIIBI, Pa3MeEPhI

kOoTOpbIX A p80 mMeHbwie 150 MUKPOH.

11. Coco® no nro0oMy U3 MPEABIAYLUIUX MYHKTOB, B KOTOPOM (PpaKIUsi XBOCTOB

conep Ut Boay B konudectse oT 30 mo 70 mac.%.

12. Cnoco® no nr00oMy U3 MPeABIIYIIUX MYHKTOB, B KOTOPOM (ppaKIuio XBOCTOB
nepen yKiIaakoi o0pabaThIBaIOT XUMUYECKUMH A00aBKaMu sl OPMUPOBAHUS CJIOS

Ooiee NMPpOHULIAEMbBIX XBOCTOB UJIM UIBMCHCHUSA yIjla €CCTCCTBEHHOTO OTJIIOKEHUA.

13. Cnoco® no nro0oMy U3 MpeAbIAYLIINX MYHKTOB, B KOTOPOM 10 MEHbLIEH Mepe
50% mecuaHbIX OCTATKOB COAEPIKAT YaCTULIBI, pa3Mepbl KOTOPBIX HAXOMASTCS B

nuamna3one ot 0,1 go 1 Mm.

14. Cnoco6 no n. 13, B koTOpoM 1o MeHbInei Mmepe 70% mecyaHbIX OCTATKOB

coep KaT 4YaCTHUIlbl, pa3Mepbl KOTOPBIX HaxoAsATcs B auanaszoHe ot 0,1 no 1 mwm.

15. Cnoco6 no 1. 14, B koTopom 1o MeHbliel Mepe 90% mnecyaHbIX OCTaTKOB

COZEepIKaT YacCTHUIIbI, Pa3Mepbl KOTOPBIX HaxoAATcs B AuanazoHe oT 0,1 o 1 mMm.

16. Criocob mo mr0b0oMy U3 PEabIAYIMX MYHKTOB, B KOTOPOM MeCYaHbIe

OCTaTKH cojep:kaT MeHblie 25% maTepuana ¢ pazmepamu 4acTul MeHblne 0,75 MM.

17. Cnoco® no n. 16, B KOTOPpOM mecHaHble OCTATKU conepskaT MeHbme 15%

MaTepualia ¢ pazMepaMu 4acTul MeHbie 0,75 MM.
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18. Coco® no . 17, B KOTOPOM mecyaHble OCTATKU conepskaT MeHbme 10%

MaTepualia ¢ pazMepaMu yactul MeHsiue 0,75 Mm.

19. Cnoco6 no moboMy K3 MpeabAyIIUX NYHKTOB, B KOTOPOM OT'PaHHYHMBAOI A
CTE€HKAa, PACIOJIOKEHHAsl HA KOHIIE U3BJIEUEHUs] BOABI CTPYKTYPBI, SABISIE€TCSA

BOHOHpOHHHaeMOﬁ, 1 BOJA BBITCKAECT U3 CTECHKHU Y€PE3 BbIIIYCKHBIC OTBEPCTUS.

20. Croco6 no nrodomy u3 m.m. 1-19, B KOTOpOM OTpaHUYHUBAIOINAS] CTEHKA Ha
KOHLIEe M3BJICUYEHHS BOJbI CTPYKTYPBhI HE SIBJISIETCS] BOJOMPOHUL[AEMOM,  BOAY YIAJSIOT

N3 CTPYKTYPbI IYTEM BbIKAYUBAHUA U3 HEHTPAJIBHOTO BOAOBBIITYCKHOI'O OTBEPCTHA.

21. Criocob mo m0060My U3 MPEABIAYIIUX MYHKTOB, B KOTOPOM IJis TeCYaHBIX
KaHaJOB 00EeCTIeYNBAIOTCA MECTa MPUTOKA BO3AYXa, JIMOO HAa KOHLE YKIAIKU

CTPYKTYPBI, THOO MOCPEACTBOM JTIOOBIX IPYTHX CPEACTB COSTUHEHHS C BO3IYXOM.

22. Cnocob mo mo06oMy U3 MPEABIAYIIUX MYHKTOB, B KOTOPOM MMECYAHbIE KAHAJIbI
pasMemanT TaK, YTOOBl MAKCUMaJIbHOE PACCTOSIHUE OT J000H TOUKH B XBOCTaX 110

Onkaiiero nmecyaHoro kaHaja Oblio MeHblie 10 MeTpoB.

23. Cnocob no m. 22, B KOTOPOM MeCYaHble KaHaJbl Pa3MEeIAI0T TaK, YTOObI
MaKCHUMaJbHOE PACCTOSTHUE OT JIF00O0I TOUKHM B XBOCTaX A0 OJMMIKaHIIEero mec4YaHoro
kaHaja Obu10 MeHbIne 10 MEeTpOB, MPEANOUYTHTEIbHO MEHbIIE 3 METPOB U faxke Ooyee

NpeaAnOYTUTEIIbHO MEHBIIC 2 METPOB.

24. Cnocob mo m0060oMy U3 MPEABIAYIIUX MYHKTOB, B KOTOPOM MeCYaHbIE KAHAJbI
pasMemarT TaK, YTOOBl MAKCUMAJIbHOE PACCTOSIHUE OT JOO0H TOUKH B XBOCTaX 110

Onkaiinero necyaHoro KaHaja ObLIO MEHbIIE 3 METPOB.

25. Cnoco® no 1. 24, B KOTOPOM TeCHaHbIe KaHAJbl PA3MELIAI0T TaK, YTOObI
MaKCHMAaJbHOE PACCTOSHHUE OT JII000I1 TOUKHU B XBOCTaX A0 OMMKANHIIEro nec4aHoro

KaHaja ObUIO MEHbIIE 2 METPOB.
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26. Cioco6 no nmro0oMy U3 MPEABIAYLIIUX MYHKTOB, B KOTOPOM I€CYaHbIe KaHAJIbI
COEAMHEHBI IO BEPTUKAJIHU U 110 TOPU3OHTANH IJIs1 POpMUPOBAHUS TPEXMEPHOH

MaTpUuLbl IPOHULIACMBIX KAaHAJIOB BHYTPU XBOCTOB.

27. Cnocob no nro0oMy U3 MPEABIAYLUIUX MY HKTOB, B KOTOPOM (PAaKIIHI XBOCTOB
YKJIAJABIBAIOT TUAPABIMYECKHU JJIs1 00eCIIeUeHHs yIrila OTJIOXKEHHS B JUana3oHe

npumepHo ot 0,5 no 2%.

28. Cocob no 1. 27, B KOTOPOM (PPaKIUI0 XBOCTOB YKJIAABIBAIOT
THAPABIMYECKH ISl 00eCTedeHns yriia OTI0KEeH!s B Arana3one npuMepHo ot 0,5 no

1%.

29. Cnoco6 no 1. 28, B KOTOPOM (PPaKIUIO0 XBOCTOB YKJIAABIBAIOT

TUAPABINYECKH JJIsi 00ecTieueHusl yria OTJIOXKeHus, paBHOTO mpumepHo 0,5%.

30. Cnoco0 mo nro0oMy U3 MPeABIIYIINX MYHKTOB, B KOTOPOM I€CYaHbIe
¢pakuun U Gpakuuu XBOCTOB YKJIAAbIBAIOT IMOCIEAOBATENBHO CIOSAMH IJIs
(dbopMHUpPOBaHUS CJIOEB XBOCTOB TOJMUIMHON OT 1 10 10 MeTpOB, U MeCUYaHbIX KAaHAJOB

TOJNIIUHON B cpeanem ot 0,05 no 2 metpos.

31. Cnocob no nroboMy M3 MPEeABIAYIINX MYHKTOB, B KOTOPOM MeCYaHble KaHAJIbI

UMET Toamuny ot 0,05 1o 2 MeTpoB.

32. Cnocob mo . 31, B KOTOPOM MecYaHble KaHAJIbl UMEOT ToamuHy oT 0,2 no 1

MeTpa.

33. Cnocob mo m. 32, B KOTOPOM MecuaHble KaHaJbl UMET Tomuny ot 0,3 no

0,7 meTpa.

34. Cnoco0 no nrobdomy u3 m.o. 1-29, B KOTOpOM necuanbie Gpakuuu
YKJIQbIBAIOT OTAEIbHBIMU PAa3HECEHHBIMU B IPOCTPAHCTBE PANAMH, U PPaKIHU

XBOCTOB YKJIaAbIBAOT MOCICAOBATCIIBHO CIIOAMU AJIA q)OpMI/IpOBaHI/ISI CJIOCB XBOCTOB,
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HUMCHOIHUX TOJIINHY OT 1 a0 10 METPOB, U MNECYUAHbIX KaHAJOB, UMCIOIIHUX TOJIINHY OT

0,05 10 2 METPOB U Pa3HECEHHBIX B IPOCTPAHCTBE Ha paccTosiHue OT 2 10 10 meTpos.

35. Cnocob mo m. 34, B KOTOPOM MecyaHbie GPakLUuK YKIAIbIBAOT OTAEIbHBIMH
pa3HECEHHBIMU B MPOCTPAHCTBE PAAAMU, U (PPAKLHH XBOCTOB YKJIAABIBAIOT
MOCJIEIOBATEJIBHO CIOSIMHU JUJIsE (POPMHUPOBAHHUSI CJIOEB XBOCTOB, UMEIOIUX TOJIIUHY OT
1 no 10 MeTpoOB, U MecCYaHbIX KaHaJIOB, UM IMUX Toauuny oT 0,05 no 1 metrpa u

Pa3HECEHHBIX B MPOCTPAHCTBE HA PacCTOSIHUE OT 2 10 5 METPOB.

36. Criocob no arboMy U3 IpEeabIAyLIIUX MYHKTOB, B KOTOPOM MECOK
YKJIaABIBAIOT TaK, 4TOOBI POPMHUPOBATH BEPTUKAJIbHbBIE APEHAKHBIE KAHAIBI C
KanuJJISPHBIMA CBOMCTBAMHU B CIIOSX XBOCTOB MEKIY BEPXHUM M HHKHHM ME€CUaAHBIMU

KaHaJlaMH.

37. Cnocob no ar0bomMy U3 IpenbIIyLUIUX MyHKTOB, B KOTOPOM MECOK
UCIONB3YIOT Ajisi QOPMUPOBAHHUS BHYTPEHHHUX W BHELIHUX MECUYAHBIX BAJOB, KOTOPbIE
pasaensitoT s GOpMUPOBAHUS OTAENbHBIX OTCEKOB, 3aTEM KasKIbli OTCEK 3aMOTHSIOT
NyTeM THAPABIUYECKON YKIaIKU XBOCTOB A0 COOTBETCTBYIOIIEH BBICOTHI, U BOJA
MOET OTBOAUTHCS B HUIKEJIe)KAIHE MeCYaHble KaHa bl U BHITEKATh Yepes

NPOHHIIA€MbIe TECYAHbIE BaJIbl B BOTOCOOPHBIIT OacceliH.

38. Cnocob mo m. 37, B KOTOPOM B JIIOO0O MOMEHT BPEMEHHU B MPOLECCe YKIATKU

CJIOEB TOJIBKO TpHU BEPXHUX CJIOA XBOCTOB HACBIIICHBI BOI[OI\/'I.

39. Cnocob mo m. 37, B KOTOPOM B JJKOOOH MOMEHT BPEMEHHU B MPOLECCe YKIATKU

CJIOEB TOJIBKO ABa BEPXHHUX CJIOA XBOCTOB HACBIIICHBI BOI[OI>'I.

40. Cioco6 no . 37, B KOTOPOM B Jt00O0I MOMEHT BPEMEHH B MPOLECCE YKIAIKH

CJIOEB TOJIBKO BEPXHHUM CJION XBOCTOB HACBILUIEH BOAOM.

41. Cnocob no nro0oMy M3 MPEABIAYLUIUX MMYHKTOB, B KOTOPOM IECOK MOJYYarT B
npouecce oborameHust Gpakuy KPYMHBIX YaCTHUL, U XBOCTBI MOJYYaOT B IpoLecce

TPaAULMOHHON (hJIOTALIUU PYIBL.



10

15

20

25

30

- 68 -

42. Cnocob no 1. 41, B koTOpOM mporecc odorameHus Gppakiuu KpymHbIX
YaCTHI] BKIIOYAEeT (PIOTALMIO KPYITHBIX YaCTHUL, TPOCEUBAHNE, TPABUTALIMOHHOE
pasneneHue, 3J1eKTPOCTATUUECKOE pa3/ielieHe U MarHUTHOE pa3feieHue, Kak

npaBuiIo, (GJIOTALUIO KPYIHBIX YaCTHL.

43. Cnocob no 1. 42, B KOTOpOM mporiecc odoramenus Gppakiuu KPymHbIX

YaCTHI] IPEACTABJSIET COO0H (PIOTALMIO KPYITHBIX YACTHII.

44, Cnocob no mobomy u3 m.m. 1-40, B KOTOPOM MECOK MOJYUYAOT B MPOLECCe
BbIIICJIaYMBAHUA MECUYAHBIX OTBAJIOB, U XBOCTHI MOJYYAKOT B PE3YJIbTATE

TPAAULUOHHOI'O BbIIIEJIAYUBAHNUA C IEPEMEIINBAHUEM.

45. Tnomanka 00e3BOKUBAHUS OTXOJOB TOPHOTO MPOU3BOJCTBA, COAEPIKAINAS:

M0 MEHbIIEN MEpe OJHY OrPAHUYMBAKOINYIO CTEHKY,

MHOTOCJIONHYIO CTPYKTYPY, OTPAHUYEHHYIO OTPAaHUYUBAKOLIECH CTEHKON, MPUYEM
MHOTOCJIONHAsI CTPYKTYpa COAEPkKUT PPAKIIUA XBOCTOB U MeCcUaHble PPaKIuu,
dbopMupyromne HenpepbIBHbIE KAHAJIbI CKBO3b (PPAKIIUU XBOCTOB JJIsl 00eCIIeueHUs
BO3MOXHOCTHU NPOTEKAHUS BOABI, COAEPIKAIIENCS B XBOCTAX U MECKE, MO AEHCTBUEM
CHUJIBbI TSI)KE€CTH MO NEeCYAHBbIM KaHaJlaMm; U

BOOOBBINIYCKHbBIC OTBEPCTUA.

46. ITnomanka 00e3BOKUBAHUS OTXOJOB TOPHOTO MPOU3BOACTBA MO 1. 45, Ha
KOTOpOH mecyaHasi ppakius CONEp KUT YACTHIBI TeCKa, pa3Mepbl KOTOPbIX A p80

npesbImarT 150 MUKPOH.

47. Ilnomanka 00e3BOKUBAHUS OTXOJOB FOPHOTO MPOU3BOACTBA MO 1. 46, Ha
KOTOPOH mecyaHasi Qpakuus CONEPKUT YaCTHIbI IECKa, pa3Mepbl KOTOPbIX st p80

npesblmarT 300 MUKPOH.

48. Ilnomanka 06e3BOKUBAHUS OTXOJOB FOPHOTO MPOU3BOACTBA MO 1. 47, Ha
KOTOpOH mecyaHasi Qpakius CONEePKUT YaCTHLbI IECKa, pa3Mepbl KOTOPbIX i p80

npesbimarT 400 MUKPOH.
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49. Inomanka 00e3BOKUBAHUS OTXOAOB FOPHOT'O MPOU3BOACTBA MO JIIOOOMY H3

n.m. 45-48, Ha KOTOpOH mecuaHasi ppakuus CBOOOTHO NPEHUPYETCS.

50. Inomanka 060e3BOKMBAHUS OTXOJ0B FTOPHOTO NMPOU3BOACTBA MO JOOOMY M3
n.m. 45-49, Ha KOTOpO# (Ppakius XBOCTOB COAEPIKUT YACTULIBI, pa3MePbl KOTOPBIX JJIsI

p80 menpme 200 MUKPOH.

51. Ilnomanka o0e3BOKMBAHKS OTXOJOB F'OPHOrO NMPOU3BOACTBA 1o 1. 50, Ha
KOTOPOH (ppakiusi XBOCTOB COAEPIKUT YACTHULBI, pa3Mepbl KOTOPBIX st p80 MeHbIe

150 MukpoH.

52. Ilnomanka 06€3BOKUBAHUS OTXOJOB TOPHOTO MPOU3BOACTBA MO JOOOMY U3
n.n. 45-51, Ha koTopoii o MeHbInel mepe 50% necuaHbIX OCTATKOB COAEPKAT

YaCTUILbI, Pa3Mepbl KOTOPBIX HaxoAATcs B auana3zoHe ot 0,1 no 1 mm.

53. IInomanka o0e3BOKMBAHUSA OTXOJ0B TOPHOrO MPOU3BOACTBA MO M. 52, Ha
KOTOpO#l o MeHblueil Mepe 70% necyaHbIX OCTAaTKOB COAEPIKAT YACTULIBI, PA3MEPHI

KOTOPBIX HaxonATcsA B auanaszoHe ot 0,1 no 1 mm.

54. ITnomanka 06€3BOKMUBAHUS OTXOJOB FOPHOTO MPOU3BOACTBA IO 1. 53, Ha
KOTOpOi Mo MeHblIeil Mepe 90% rnecyaHbIX OCTAaTKOB COAEPIKAT YACTULIBI, Pa3MeEpPHI

KOTOPBIX HaxoaaTcsa B nuanaszone ot 0,1 no 1 mm.

55. Ilnomanka 06€3BOKUBAHUS OTXOJOB FTOPHOTO MPOU3BOACTBA MO JIOOOMY U3
n.m. 45-54, Ha KOTOPOU MecCUaHble OCTATKH CoAepkaT MeHbIne 25% MaTepuana ¢

pazMepamu dyacTul MeHbiue 0,75 mm.

56. [Inomanka o0e3BOKMBAHMS OTXOJ0B TOPHOTO MPOU3BOJCTBA MO M. 55, Ha
KOTOPOU MecyaHble OCTAaTKU COAep:kaT MeHblIe 15% MaTepuana ¢ pa3MepaMu 4acTHUL]

Menbine 0,75 MM.
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57. Ilnomanka 00e3BOKMBAHUS OTXOJ0B T'OPHOTO MPOU3BOJACTBA IO M. 56, Ha
KOTOPOU MecyaHble OCTAaTKU cofep:kaT MeHble 10% maTepuana ¢ pasMepaMu 4acTHULL

Menbine 0,75 mM.

58. I[nomanka 060e3BOKMBAHUS OTXOJ0B FTOPHOTO NMPOU3BOACTBA MO JOOOMY M3
n.m. 45-57, Ha KOTOPON OrpaHUUYMBAIOIIAS CTEHKA, PACIOJOXKEHHAsA Ha KOHIE
HN3BJICYECHUA BOABI CTPYKTYPbI, ABJIIACTCA BOI[OHpOHPILIaeMOfI, U BOOA BBITCKACT 4YE€PE3

CTEHKY U3 BBIIIYCKHBIX OTBEPCTHUI.

59. Ilnomanka 06€3BOKUBAHUS OTXOJOB FTOPHOTO MPOU3BOACTBA MO JIOOOMY U3
n.m. 45-57, Ha KOTOPOU OrpaHUUYMBAKOIIAs CTEHKA HA KOHLE U3BJICYEHUS BOJbI
CTPYKTYPBI HE SIBJISIETCSA BOOONPOHULAEMON, U BOAY YAAJISIOT U3 CTPYKTYPbI yTEM

BbIKQYMBaHUA U3 HEHTPAJBbHOTO BOAOBBIITYCKHOTO OTBCPCTUA.

60. ITnomanka 06€3BOKUBAHHS OTXOJAOB TOPHOTO MPOU3BOACTBA MO JIOOOMY U3
.. 45-59, Ha KOTOPOH JJIsl MEeCUaHbIX KaHAJIOB 00eCTeueHbl MeCTa MPUTOKA BO3AYXa,
au00 Ha KOHIE YKJIAJKU CTPYKTYPBHI, JIHOO MOCPEACTBOM JIOOBIX APYTUX CPEACTB

COCAUHCHUSA C BO3AYXOM.

61. ITnomanka 0o0e3BOKMUBAHUS OTXOIOB FOPHOTO MPOMU3BOACTBA MO JOOOMY M3
n.1. 45-60, Ha KOTOPOH MaKCHUMaJIbHOE PACCTOSIHUE OT JIOOOH TOYKH XBOCTOB 10

Onmkaiiero mecyaHoro KaHaja MeHbine 10 MeTpoB.

62. IInomanka o0e3BOKUBAHUS OTXOIOB FOPHOTO MPOU3BOACTBA MO 1. 61, Ha
KOTOPOH MaKCHUMAaJbHOE PACCTOSHHUE OT JII00O0H TOUKU XBOCTOB 10 Onmxkaiimero

MeCYaHOro KaHajla MeHbIIE 3 METPOB.

63. Ilnomanka 00e3BOKUBAHUS OTXOIOB FOPHOTO MPOU3BOACTBA IO M. 62, Ha
KOTOPOH MaKCHUMaJbHOE PACCTOSHHUE OT JII00O0H TOUKHU XBOCTOB 0 Onmxkaiimero

MIeCYaHOro KaHajla MeHbIIE 2 METPOB.

64. Ilnomanka 06€3BOKUBAHHS OTXOJOB TOPHOTO MPOU3BOACTBA MO JTIOOOMY U3

n.1m. 45-63, Ha KOTOPOU NEeCYaHble KaHAJIBl COEAUHEHBI 10 BEPTUKAJHA U IO
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TOPU3OHTAJH A1 GOPMUPOBAHUS TPEXMEPHONH MATPHULIBI MPOHUIIAEMBIX KaHAJIOB

BHYTPH XBOCTOB.

65. Ilnomanka 00€3BOXKUBAHUS OTXOJOB 'OPHOTO MPOMU3BOACTBA IO JTI0OOMY U3
n.1. 45-64, Ha KOTOPOH yroJ OTJIOXKEeHUs PpakLUK XBOCTOB HAXOAMUTCS B IHANIA30HE

npumepHo ot 0,5 no 2%.

66. ITnomanka 00e3BOKUBAHUS OTXOIOB FOPHOTO MPOU3BOACTBA MO M. 65, Ha
KOTOPOH yroJ OTJIOKEHUs (PPaKLMH XBOCTOB HAXOAUTCS B AUANAa30HE MPUMEPHO OT

0,5 no 1%.

67. Ilnomanka 0o0e3BOKUBAHUS OTXOIOB FOPHOTO MPOU3BOACTBA IO 1. 66, Ha

KOTOPOU VIOJ OTJIOKEHUS aKI[MU XBOCTOB pased npuMepHo 0,5%.
y )

68. Ilnomanka 06€3BOKUBAHHS OTXOJAOB TOPHOTO MPOU3BOACTBA MO JIOOOMY U3
n.n. 45-67, Ha KOTOPOH CJIOU XBOCTOB UMEIOT TOJIIUHY OT 1 1o 10 meTpos, u

NecYaHble KaHaJIbl UMEIOT TOJIUHY B cpeaHeM oT 0,05 no 2 meTpos.

69. Ilnomanka 00e3BOKUBAHUSA OTXOJOB 'OPHOTO MPOU3BOACTBA IO MO 1. 69, Ha

KOTOPOM MecuaHble KaHallbl UMEIT Toauuny ot 0,2 1o 1 merpa.

70. ITnomanka o0e3BOKUBAHUS OTXOIOB FOPHOTO MPOU3BOACTBA MO 1. 70, Ha

KOTOpPOU MecyaHble KaHaldbl UMET Tonuuuy ot 0,3 no 0,7 metpa.

71. Ilnomanka o0e3BOKMUBAHUS OTXOJIOB FOPHOTO MPOMU3BOACTBA MO JOOOMY H3
n.m. 45-67, Ha KOTOpPOH mecyaHble PPAKLHUH YIOKEHBI OTACIbHBIMHI Pa3HECECHHBIMU B
NPOCTPAHCTBE PsiAaMHu, a PPaKIINU XBOCTOB YJIOKEHBI MTOCIEAOBATEIBHO CIOSIMHU IS
(bOpMHUPOBaHHUS CJIOEB XBOCTOB, UMEIOIUX TONIHHY OT 1 10 10 MeTpPOB, U MeCYaHbIX
KaHAJI0B, UMEKINUX ToamuHy OoT 0,05 10 2 METPOB U Pa3HECEHHBIX B IPOCTPAHCTBE HA

paccrosinue oT 2 g0 10 meTpos.

72. IInomanka o0e3BOKUBAHUS OTXOOB F'OPHOTO MPOU3BOACTBAa Mo 1. 71, Ha

KOTOpOH mecyaHble PpaKIUuU YJIOKEHBI OTAEIbHBIMA PA3HECEHHBIMU B IPOCTPAHCTBE
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psanaMu, a Gpakiuyu XBOCTOB YJIOKEHBI TOCIEA0BATEIbHO CIOSIMU 1 POPMUPOBAHUS
CJIO€B XBOCTOB, UMEIOLIUX TOJINUHY OT 1 10 10 MeTpoOB, U MecyaHbIX KaHAJOB,
uMmermux Toamuay ot 0,05 1o 1 MeTpa U pa3HECEeHHBIX B IPOCTPAHCTBE Ha

paccTosiHuE OT 2 10 5 METpOB.

73. Ilnomanka o0e3BOKMUBAHUS OTXOOB FOPHOTO MPOMU3BOACTBA MO JOOOMY H3
n.m. 45-72, Ha KOTOPOH MECOK YJOKEH TakK, 4TO C(POPMUPOBAHBI BEPTUKAJIbHbBIE
IpeHaXHble KaHAJIbl C KAMUJISPHBIMU CBONCTBAMH B CJIOSIX XBOCTOB MEXXIY BEPXHUM

U HUJKHHUM II€CUaHbIMU KaHaJlaMU.

74. Ilnomanka 06€3BOKUBAHKS OTXOJOB TOPHOTO MPOU3BOACTBA MO JIOOOMY U3
n.1m. 45-73, Ha KOTOPOU CTPYKTypa BKJIKYAET BHYTPEHHHUE U BHELIHNE MI€CYAHbIE

BaJIbI, pa3AeNieHHbIe 111 GOPMHUPOBAHUS OTIEIBHBIX OTCEKOB.

75. Ilnomanka o0e3BOKUBAHUS OTXOIOB FOPHOTO MPOU3BOJCTBA 11O JIFOOOMY U3
n.m. 45-74, Ha KOTOPOH MECOK MOJYUeH B Ipolecce oborameHust GpakLuu KPYITHBIX

YaCTHI, a XBOCTHI MOJYYEHBI B MPOIECCe TPAAUIIUOHHON (PJIOTAIUH PYIBL.

76. Ilnomanka o0e3BOKUBAHUS OTXOOB 'OPHOTO MPOU3BOACTBA IO M. 75, Ha
KOTOpO# npouecc oborameHus Gpakuuy KPYMHbIX YaCTHUL BKIOYAET QIOTALUIO
KPYIHBIX 4aCTHUL, IPOCEUBAHNE, TPABUTALMOHHOE Pa3/ieJeHue, 3JIEeKTPOCTATUIECKOe

paszeneHre U MATHUTHOE pa3fesieHue, KaK MpaBuiio, GIoTaluio KPymHBIX YaCTHII.

77. Ilnomanka o0e3BOKUBAHUS OTXOJIOB FOPHOTO MPOU3BOACTBA O M. 76, Ha
KOTOpOH mpouecc oboramenns: Gpakiuy KPyIHBIX YaCTHI] IPEICTABIsIET COOOM

(bIoTaUM0 KPYNHBIX YaCTHLL.

78. Ilnomanka 06€3BOKUBAHHS OTXOJOB TOPHOTO MPOU3BOACTBA MO JIOOOMY U3
n.n. 45-77, Ha KOTOPOU MECOK MOJYUYEH B MPOLECCE BHIIIETaYUBAHUS MECYAHBIX
OTBAJIOB, & XBOCTHI MOJIYUYE€HBI B PE3yJbTATE TPAAULUOHHOIO BBILIEIAYUBAHUSA C

NEPEMECIINBAHUEM.
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79. Crioco0 ykiIagku OTXOAOB MMOCJe U3MeNbUeHUs U epepadboTKH Py, 1Mo

CYIECTBY KaK 3TO ONMHUCAHO U UJUJIOCTPUPYETCA B HACTOSAIIEH 3asiBKE.

80. [Tnomanka 00€3BOKMBAHUS OTXOJOB FOPHOrO MPOM3BOACTBA, MO CYI[ECTBY

5 KaK OHAa ONMHUCAaHA U WIUTFOCTPUPYETCS B HACTOSLIEH 3asBKe.
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YTOUYHEHHAas1 HA Me:kaAyHapoaHoH ¢asze no C1.34 PCT

1. Criocob ykiIaaku OTXOAOB MOCJE U3MEJIbUCHHS U MepepadoTKH py 1,
BKJIFOYAIOLMIUN CIAEAYIOLUE CTaAUuMN:

pa3zaeneHue OTXOAOB NepepadOTKHU Ha BOAOIPOHHUIIAEMYIO ITECUAHYIO
bpakuuo U GpPaKIU0 XBOCTOB,;

yKJIazKa ppakLuKu XBOCTOB U MeCYaHOU Qpakuuu ayisi GOpMUPOBAHUS
MHOT'OCJIOMHOH CTPYKTYpPBl, OTPAHUYEHHON M0 MEHbLIEH Mepe OOHOHU
OTPAHUYHUBAIOIIEH CTEHKOMW, C mecuaHol (pakiuei, popMupyromei
HEeMpepbIBHBIE MMeCUaHbIe KaHAJBI, TPOXOIsIINe Yepe3 (pakIHo XBOCTOB,

NpUYeM OrpaHUYMBAIOINAs CTEHKA, PACIIOJNIOKEHHAsl Ha KOHIlEe
U3BJIEUEHUS BOABI YKA3aHHON CTPYKTYPBI, SIBJIsIETCS BOAONPOHULIAEMOM, U
BOJIa BBITEKAET U3 CTEHKU Yepe3 BbIYCKHbIE OTBEPCTHUSI, UJIH XKe
OTpaHUYMBAIOINAsl CTEHKA HA KOHILIE U3BJIE€UEHUs BOABI CTPYKTYpPbI HE
SBJIA€TCS] BOJONPOHULAEMOMN, U BOY YAAJAKT U3 CTPYKTYPBl IyTEM
OTKa4YMBAHUsS U3 LEHTPAJIbHOIO BOJOBBINYCKHOIO OTBEPCTHUH,

IS TIECYAHBIX KaHAJIOB 00€CIeunBaOTCs MECTa MPUTOKA BO3AYXa,
au00 Ha KOHIE YKJIAAKU CTPYKTYPBI, TUOO MOCPEACTBOM JIFOOBIX IPYTHX
CpPeACTB COEIUHEHUs C BO3AYXOM, U

CJIOU XBOCTOB UMEIOT TOJNIMUHY OT 1 1o 10 MeTpoB, a necuansie
KaHaJbl UMEIOT TONIUHY OT 0,05 1o 2 MeTpoB, obecrnednBasi BO3MOKHOCTh
NPOTEKAaHUs BOJBI, CONEpIKalleiics B XBOCTaxX U B IeCKe, MO AelCTBUEM
CUJIBI TSIPKECTU Uepe3 MecyaHble KaHalbl K BOAOBBITYCKHBIM OTBEPCTUSIM, U

BbIBOJ BOJbI M3 BOOOBBIITY CKHBIX OTBepCTHfI.

2. Cnocob mo m. 1, B KOTOPOM IecUaHble KaHAJIBI TOCJIE YKIAIAKU

MOKPBIBAKOT CJIOEM XBOCTOB, YKIAAbIBAEMbBIX THAPABINYICCKH.

3. Cnoco6 mo m. 1, B koTOpoM necuaHas ppaKLuusi COOEPKUT YaCTUIIBI

necka, pasmepsl KOTOPbIX 1 p80 npesbimarT 150 MUKPOH.
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4. Cnoco6 mo 1. 3, B KOTOpPOM mecuaHas ppakLuus COAEP>KUT YaCTUIIBI

necka, pasmepsl KOTOpbIX st p80 nmpesbimaroT 300 MUKPOH.

5. Cnoco0 mo n. 4, B KOTOpOM necyaHast ppakius COOEPIKUT YaCTULIBI

necka, pasmepbl KOTOpbIX A p80 mpesbimaoT 400 MUKPOH.

6. Crioco0 no . 1, B koTopoM mnecuaHasi ppakuusi CBOOOTHO IPEHUPYETCH.

7. Cnioco6 no m. 6, B KOTOPOM BOJa BBITEKAET U3 MECUYAHON PpaKLHH MO

OeWCTBUEM CHIIBI TSKECTH JUIsl QOPMHUPOBAHHS BOJOHEHACHIIEHHOTO MECKa.

8. Coco0b mo m. 7, B KOTOPOM BOJOHEHACHIIEHHBIN MECOK COMAEPKUT BOIY

B KojnuecTBe MeHee 15 mac.%.

9. Cniocob mo . 1, B kOTOpOM (ppakuusi XBOCTOB COAEPIKUT YACTHUIIBI,

pasmepsl KOTOPbIX 11t p80 MeHbuIe 200 MUKPOH.

10. Crioco0 o m. 9, B KOTOpOM (ppakmusi XBOCTOB COAEPIKUT YACTHUIIBI,

pasmepbl KOTOPbIX 11t p80 MeHbuie 150 MUKpOH.

11. Cnoco6 no m. 1, B KOTOpOM (ppakLmsi XBOCTOB CONEPIKUT BOIY B

konmuectse oT 30 no 70 mac.%.

12. Criocob mo m. 1, B KOTOPOM (PPAKIIUIO XBOCTOB Mepes YKIaIKOM
00pabaThIBAIOT XUMHUYECKUMH f00aBKaMu AJsl popMupoBaHus cios Oonee

MPOHUIAEMbBIX XBOCTOB UJIM UISMCHCHHA yIjia €CCTCCTBEHHOTO OTJIIOKEHUA.

13. Cnoco® no 1. 1, B koTOpoM 1o MeHbIIei Mepe 5S0% mecuaHbIXx OCTaTKOB

COZlep KaT YacCTHULIbI, Pa3Mepbl KOTOPBIX HaXOAsATCs B nuanaszoHe oT 0,1 no 1 mm.

14. Cnoco® no n. 13, B koTopoMm no MeHblieil mepe 70% mecyaHbIx
OCTaTKOB COZAEP KAT YaCTHULIBI, Pa3Mepbl KOTOPBIX HAXOAATCS B Auana3oHe ot 0,1

no 1 mm.
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15. Cnoco® no 1. 14, B koTopoMm 1o MeHblIel Mepe 90% mnecuaHbIx
OCTaTKOB COAEPIKAT YAaCTHULIBI, pa3Mepbl KOTOPBIX HaxXoAsATCs B Auana3one ot 0,1

no 1 mMm.

16. Cnoco® mo m. 1, B KOTOPOM MecuaHble OCTaTKH COAEpIKAT MeHbIne 25%

MaTepualia ¢ pa3MepaMu 4acTul MeHbiue 0,75 M.

17. Cnoco® no n. 16, B KOTOPOM MecYaHble OCTATKU COMEPIKAT MEHbIIE

15% matepuana ¢ pazmepamu dyacTul MeHblie 0,75 MM.

18. Cnoco® no n. 17, B KOTOPOM NeCHaHbIe OCTATKU COAEPIKAT MEHbIIE

10% matepuana ¢ pazmepamu dyacTul MeHblie 0,75 MM.

19. Coco® mo m. 1, B KOTOPOM TecUaHble KaHAIbl pa3MeIlaT TakK, YTOObI
MaKCHMAaJIbHOE PACCTOSTHUE OT JII0OOH TOYKHM B XBOCTAxX 10 OJMIKaiiero

NeCYaHOTo KaHana Obuto MeHbIne 10 MeTpoB.

20. Criocob mo m. 19, B KOTOPOM IecHaHble KaHAJIbl Pa3MEIa0T TaK, YTOOBI
MaKCHUMaJIbHOE PAaCCTOSIHUE OT JIF0OOH TOYKHM B XBOCTAxX 10 OJMIKaiiero

IeCYaHOro KaHajia ObUIO MEHbLIE 3 METPOB.

21. Cnoco6 no n. 20, B KOTOPOM MeCUaHble KaHaJIbl Pa3MEIAI0T TaK, YTOOBI
MaKCHUMaJIbHOE PACCTOSTHUE OT JI0OOON TOYKH B XBOCTaX N0 OJNMKAWIIEro

NeCYaHOro KaHalla ObUIO MEHbIIE 2 METPOB.

22. Cnocob mo m. 1, B KOTOPOM Tec4YaHble KaHAJIbl COETUHEHBI 11O
BEPTUKAJIH U MO TOPU3OHTAIH sl HGOPMUPOBAHUS TPEXMEPHOU MATPHUIIBI

NMPOHULIAEMbIX KaHAJIOB BHYTPHU XBOCTOB.

23. Cnocob mo m. 1, B KOTOPOM (PaKIIUIO XBOCTOB YKJIAJBIBAIOT
TUAPABINYECKU IJIsi 00eCTIeueHUsI yIrila OTJIOKEHHS B TUANa30HEe MPUMEPHO OT

0,5 no 2%.
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24. Cnoco0 no m. 23, B KOTOPOM (PaKLHIO XBOCTOB YKJIAJbIBAIOT
THAPABINYECKH A1 00eCredeHus yria OTI0XKEeH!s B 1Hana3oHe MPUMEpPHO OT

0,5 mo 1%.

25. Cnocob no 1. 24, B KOTOPOM (PaKLHIO XBOCTOB YKJIaJbIBAIOT

TUAPABINYECKH IJisi 00ecTieueHusl yria OTJIOKEeHUs, paBHOTO npumepHo 0,5%.

26. Cnocob mo m. 1, B KOTOPOM MecYaHble KaHAJIbI UMEFOT ToNuHy oT 0,05

10 2 METPOB.

27. Cnocob no 1. 26, B KOTOPOM TecUaHble KaHAJIbl UMEIOT TOMIIUHY OT 0,2

no 1 merpa.

28. Crocob no n. 27, B KOTOPOM IecUaHble KaHaJIbl UMEIOT TOJMIHUHY OT 0,3

no 0,7 metpa.

29. Cnoco® no m. 1, B KOTOpOM mecuaHble Gpakuuu yKIagbIBAIOT
OTZEJIbHBIMU PA3HECEHHBIMU B IPOCTPAHCTBE pPsANaMH, U PPaKILUU XBOCTOB
YKJIAbIBAIOT MOCJIEIOBATEIbHO CIOSIMHU U1 (OPMHUPOBAHUS CIIOEB XBOCTOB,
UMEKIHUX TOJHUHY OT 1 10 10 MeTpoB, U NecUaHbIX KaHAJIOB, UMEH U X
tonmuHy OT 0,05 10 2 METPOB U PA3HECEHHBIX B IPOCTPAHCTBE HA PACCTOSIHUE

oT 2 no 10 metpos.

30. Cnoco0 mo m. 29, B KOTOPOM TecHaHble (PPaKLUH YKIAIBIBAIOT
OTZEbHBIMUA Pa3HECEHHBIMHU B MPOCTPAHCTBE PsANAMH, H PPAKLIUH XBOCTOB
YKJIaIBIBAIOT MOCJIEIOBATEIbHO CIOSMH AJis1 (OPMUPOBAHHUS CIIOEB XBOCTOB,
UMEIUX TOJIUHY OT 1 1o 10 MeTpoB, U necyaHbIX KaHAJIOB, UME IUX
tonmuHy OoT 0,05 1o 1 MeTpa U pa3HECEHHBbIX B MPOCTPAHCTBE HA PACCTOSIHUE OT

2 10 S MeTpoB.
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31. Cnoco0 mo m. 1, B KOTOPOM IECOK YKJIAABIBAIOT TaK, YTOOBI
dbopMUpOBaTh BEPTUKAJIBbHBIE APEHAXKHBIE KAHAJBI C KAMLUISIPHBIMUA CBOWCTBAMU

B CJIOAX XBOCTOB MECXKAY BEPXHUM U HUXKXHUM NNECHAHBIMU KaHaJlaMH.

32. Cnocob mo . 1 B KOTOPOM IECOK HUCIOIB3YIOT IJIsl OPMUPOBAHHUS
BHYTPEHHUX U BHELIHUX MECYAHBIX BAJOB, KOTOPbIE PA3IAEISIIOT AJIs
(I)OpMI/IpOBaHI/Iﬂ OTACJIBHBIX OTCEKOB, 3aTEM K&)I(I[blfl OTCECK 3aIIOJIHAKT NNyTEM
FHHpaBHquCKOﬁ YKJIaaAKHU XBOCTOB OO COOTBGTCTBYI-OH_IGI\/'I BBICOTHI, U BOOa
MOXET OTBOAUTHCA B HUKEJICKAINUEC MECHAHBbIC KaHAJIbl U BBITEKATH UCPE3

NPOHULIAEMbIE MTeCYaHbIE BaJIbl B BOJOCOOPHBIN OacceiH.

33. Cnocob no m. 32, B KOTOPOM B JIFOOOM MOMEHT BPEMEHH B MPOIecce

YKJIAaAKH CJIOEB TOJIbBKO TPU BEPXHUX CJIOA XBOCTOB HACBIIEHBI BOI[OI\/'I.

34. Cnocob no . 32, B KOTOPOM B JIFOOOM MOMEHT BPEMEHH B MPOIecce

YKJIaAKH CJIOE€B TOJIBKO ABAa BEPXHHUX CJIOA XBOCTOB HACBIIICHBI BOI[Oﬁ.

35. Cnocob no . 32, B KOTOPOM B JIFOOOM MOMEHT BPEMEHH B MPOIECcCe

VKJIAAKHU CJI0€B TOJBKO BEPXHUHU CJION XBOCTOB HACHILIEH BOJOM.

36. Cnoco0b mo 1. 1, B KOTOPOM MECOK MOJyYarT B mpolecce odoraueHus
(bpakuu KPYMHBIX YACTHUIl, U XBOCTHI MOJYyYAIOT B MPOIEeCcCe TPAIUIIUOHHOMN

dbyoTanuu pyasl.

37. Cnocob mo n. 36, B KOTOpOM mporecc odoramenus Gppakuu Kpy mHBIX
YaCTHI] BKJIIOYAET (IOTALMIO KPYITHBIX YaCTUL, TPOCEUBAHHE, TPABUTALIOHHOE

pasaciaeHuE, SNEKTPOCTATUICCKOEC pa3A€JICHUE U MArHUTHOC pa3aCIICHUE.

38. Crocob mo n. 37, B KOTOpOM mporecc odoramenus Gppakuuu KPymHbBIX

4aCcTULl PeaCTaBysieT co0oi (IoTalHI0 KPYIMHBIX YaCTHUII.
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39. Cnocob mo m. 1, B KOTOPOM NECOK MOJYyYarT B MpoLecce
BbIIIEJIaYMBAHUSA MECUYAHBIX OTBAJIOB, U XBOCTHI MOJIYYAKOT B PE3YJIbTATE

TPAAULIUOHHOI'O BBIMEJIaYUBAHUA C ICPEMECIINBAHUEM.

40. ITnomanka 00e3BOKUBAHUS OTXOJ0B TOPHOTO MPOU3BOICTBA,
comepkaas:

MHOTOCJIONHYIO CTPYKTYPY, OTPAHUUEHHYIO OrpaHUYUBAIOIIEN CTEHKOM,
NpUYeM MHOTOCJIOMHAsI CTPYKTYpa COAEPKUT PPaKUU XBOCTOB U MECYAHbIE
bpakuun, GpOpMHPYIOIINE HEMPEPBIBHBIC KAHAIBI CKBO3b (DpaKIMK XBOCTOB,
IpUyYeM OrpaHUYMBAIOLIAs CTEHKA, PACIIOJI0XKEHHAasl Ha KOHILIE U3BJI€YEeHHUs BOJBI
yKa3aHHON CTPYKTYpBI, ABJIsIeTCS BOJONPOHULIAEMOH, U BOJla BEITEKAET U3
CTEHKH 4Yepe3 BBIMYCKHbIE OTBEPCTUS, UJIU JK€ OrPaHUYNBAIOLIAs CTEHKA Ha
KOHI[€ U3BJIEYEHUS BOJAbI CTPYKTYPhI He sIBJIsIeTCS BOJOMPOHULIAEMOH, U BOAY
yAAJISIOT U3 CTPYKTYPBI IyT€M BbIKAUUBaHUs U3 LIEHTPAJIbHOTO BOJOBBINYCKHOTO
OTBEPCTHUS;

MecTa MPUTOKA BO3JyXa HA MEeCUYaHbIX KaHallax, o0ecreyeHHble Tu00 Ha
KOHIIE YKJIAJAKU CTPYKTYPBHI, TUOO MOCPEACTBOM APYTHX CPEACTB COCIMHEHUS C
BO3JyXOM,;

IIPA 3TOM CJIOM XBOCTOB UMEIOT TONWHUHY OT 1 10 10 MeTpoB, a mecyanbie
KaHaJIbl UMET ToauuHy oT 0,05 10 2 MeTpos,

n o0ecrneynBaeTCsi BO3SMOXKHOCTD NPOTEKaHUs BOJBI, COAEpIKAINEHCS B
XBOCTaxX U B ME€CKe, MO AeHCTBUEM CUJIBI TSXKECTH Uepe3 MnecyaHble KaHaJbl K

BOOOBBINTYCKHBIM OTBEPCTUSAM. .

41. ITnomanka 00€3BOKUBAHUS OTXOJ0B FOPHOTO MPOU3BOACTBA MO 1. 40,
Ha KOTOpPO# mecuaHas Gppakiusi COOEPIKUT YaCTULIBI TECKA, pa3MePbl KOTOPBIX

nas p80 mpesbimaroT 150 MUKpPOH.

42. ITnomanka 06€3BOKHUBAHUS OTXOAOB TOPHOI'O MPOU3BOACTBA 1O M. 41,
Ha KOTOPOi mecuaHas Gpakiusi COOEPIKUT YaCTULIBI TECKA, Pa3MePbl KOTOPBIX

nas p80 mpesbimaroT 300 MUKPOH.
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43. Ilnomanka 00€3BOXKUBAHUS OTXOJ0B FOPHOTO MPOU3BOACTBA IO M. 42,
Ha KOTOpPOi nmecuaHas Gppakiusi COAEPIKUT YACTHIBI I1€CKA, pa3Mepbl KOTOPBIX

nas p80 mpesbimaroT 400 MUKPOH.

44. TInomanka 00€3BOKUBAHKS OTXOJ0B TOPHOTO MPOU3BOACTBA 1O 1. 40,

Ha KOTOpPOil mecuaHas ¢ppakuusi CBOOOTHO APEHUPYETCS.

45. ITnomanka 00€3BOXKUBAHUS OTXOJ0B FOPHOTO MPOU3BOACTBA MO 1. 40,
Ha KOTOPO# ()pakLmsi XBOCTOB CONEPKUT YaCTHIIbI, pa3Mepbl KOTOPBIX st p80

MeHble 200 MUKPOH.

46. ITnomanka 00€3BOKUBAHUS OTXOJ0B FOPHOTO MPOU3BOACTBA IO M. 45,
Ha KOTOPOi (paKkLmsi XBOCTOB CONEPKUT YaCTHIbI, pa3Mepbl KOTOPbIX as1 p80

MeHble 150 MUKpPOH.

47. Ilnomanka 00€3BOKUBAHUS OTXOJ0B FOPHOTO MPOU3BOACTBA MO 1. 40,
Ha KOTOPO# no MeHbuIel Mepe 50% necuaHbIX OCTATKOB COAEPIKAT YaCTHULBL,

pasMepbl KOTOPBIX HaxoaATcs B auanazoHe ot 0,1 no 1 mm.

48. [Inomanka 06€3BOKUBAHKS OTXOJOB TOPHOTO MPOU3BOACTBA 1O 1. 47,
Ha KOTOpOil o MeHbuIeit mepe 70% mnecyaHbIX OCTATKOB COAEPIKAT YACTHULIBL,

pa3Mepbl KOTOPBIX HaxoaaTcs B auanaszoHe ot 0,1 no 1 mwm.

49. ITnomanka 00€3BOKUBAHUS OTXOJO0B FOPHOTO MPOU3BOACTBA MO 1. 48,
Ha KOTOPO# mo MeHblIei mepe 90% mecuaHbIX OCTATKOB COMEPIKAT YaCTHLBI,

pa3Mepbl KOTOPBIX HaxoAATcs B auanaszoHe ot 0,1 no 1 mwm.

50. [Inomanka o0e3BOKMBAHMUS OTXOJ0B FOPHOTO NMPOU3BOACTBA MO 1. 40,
Ha KOTOPOIl MecuaHble OCTaTKHU COAEpkKaT MeHblIe 25% maTepuana ¢ pa3sMepaMu

yactull MeHbine 0,75 MM.
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51. IInomanka o0e3BOKMBAHUSA OTXOJ0B FOPHOTO NMPOU3BOACTBA O 1. 50,
Ha KOTOPOIl mecuanble OCTATKU COoAep:kaT MeHblne 15% Marepuana ¢ pazmepaMu

yactul MeHbiue 0,75 MM.

52. ITnomanka 06€3BOKMBAHUS OTXOJOB T'OPHOTO MPOU3BOACTBA MO M. 51,
Ha KOTOPOI necyaHble OCTaTKU coaepkaT MeHbIine 10% maTepuana ¢ pasmepamu

qactull MeHbine 0,75 MM.

53. IInomanka o0e3BOKMBAHMUS OTXOJ0B FOPHOTO MPOU3BOACTBA MO 1. 40,
Ha KOTOPOU MaKCHUMaJbHOE PACCTOSIHHUE OT JIF0OO0I TOYKH XBOCTOB 10

Onkaiimero mecyaHoro KaHaja MeHbine 10 MeTpoB.

54. Ilnomanka o0e3BOKMBAHUS OTXOJ0B FOPHOTO NMPOU3BOACTBA MO M. 53,
Ha KOTOPOU MaKCUMAaJIbHOE PACCTOSIHHUE OT JII0O0W TOYKU XBOCTOB 110

Onrpkaiiero nmecyaHoro KaHajla MEHbINE 3 METPOB.

55. IInomanka o0e3BOKUBAHUS OTXOJOB F'OPHOTO MPOU3BOACTBA IO M. 54,
Ha KOTOPOU MaKCHUMAaJbHOE PACCTOSIHUE OT JII0OOW TOYKU XBOCTOB J10

Onmkalero NecYaHoro KaHajia MeHbIIe 2 METPOB.

56. ITnomanka 06€3BOKMBAHUS OTXOJOB FOPHOrO NPOU3BOACTBA 1O 1. 40,
Ha KOTOpOﬁ necyaHbl€ KaHaJbl COCANHEHDBI IO BEPTUKAJIN U 11O T'OPUSOHTAIN OJIA

(bOopMHUpPOBaHUS TPEXMEPHON MaTPUILbI MPOHULIAEMBIX KaHAJIOB BHYTPH XBOCTOB.

57. Ilnomanka o0e3BOKMBAHMUS OTXOJ0B FOPHOTO MPOU3BOACTBA MO 1. 40,
Ha KOTOPOH YroJ OTJIOXKEHHS (PpakIuu XBOCTOB HAX OJIUTCS B AUATIA30HE

npumepHo ot 0,5 1o 2%.

58. I[Inomanka o0e3BOKMBAHMUS OTXOJ0B FOPHOTO MPOU3BOACTBA MO M. 57,
Ha KOTOPOH yroJ OTJOXEHHS (PpakIuu XBOCTOB HAXOAUTCS B IHAIa30HE

npumepHo ot 0,5 1o 1%.
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59. IInomanka o0e3BOKMBAHUSA OTXOJ0B F'OPHOTO MPOU3BOACTBA 1O 1. 58,

Ha KOTOPOH yroJ OTJIOXeHHs Ppakiuu XBOCTOB paBeH npumepHo 0,5%.

60. ITnomanka 06€3BOKMBAHUS OTXOJOB FOPHOTO MPOU3BOACTBA 1O 1. 40,

Ha KOTOPOM MecyaHble KaHaJIbl UMEIOT TOJMUHY oT 0,2 no 1 meTpa.

61. Ilnomanka o0e3BOKMUBAHUS OTXOIOB FOPHOTO MPOU3BOACTBA MO M. 60,

Ha KOTOPOU mecyaHble KaHalbl UMEIOT Toamuuy oT 0,3 1o 0,7 meTpa.

62. Ilnomanka o0e3BOKMBAHUS OTXOIOB FOPHOTO MPOU3BOACTBA MO 1. 40,
Ha KOTOPO# mecuanble Gpakuiy yI0KEHbI OTACIbHBIMU PA3HECEHHBIMH B
NPOCTPAHCTBE PsiAaMHu, a PPaKIHU XBOCTOB YJIOKEHBI MOCIEA0BATEIBHO CIOIMHU
st GOPMHUPOBAHHUS CJIOEB XBOCTOB, UMEIOIUX TONMUHY OT 1 10 10 MeTpoB, u
MEeCYaHbIX KAHAJIOB, UMEKINUX TONWUHY OT 0,05 10 2 MEeTpOB U pa3HECEHHBIX B

NPOCTPAHCTBE HA paccTosgsHue OT 2 10 10 meTpos.

63. IInomanka o0e3BOKMUBAHUS OTXOJIOB FOPHOTO MPOU3BOACTBA MO M. 62,
Ha KOTOPOi nmecyaHble Gpakiuu yI0KEHBl OTAEIbHBIMU PA3HECEHHBIMH B
IPOCTPAHCTBE PsiAaMHU, a (PPaKIUU XBOCTOB YJIOXKEHBI MIOCIEA0BATEIbHO CIOAMU
st GOpMHUPOBAHUS CIIOEB XBOCTOB, MMEIOMIUX TOAMHUHY OT 1 10 10 MeTpoB, u
NEeCUYaHbIX KaHAJIO0B, UMEIuUX ToamuHy ot 0,05 1o 1 MeTpa u pa3HECEeHHBbIX B

NPOCTPAHCTBE HA PACCTOAHUE OT 2 10 5 METPOB.

64. IInomanka o0e3BOKMUBAHUS OTXOIOB FOPHOTO MPOU3BOACTBA MO 1. 40,
Ha KOTOPOH MECOK YJIOXKEH TaK, 4TO CHOPMUPOBAHBI BEPTHKAJIbHBIE TPEHAKHBIE
KaHaJlbl C KAMWUISSPHBIMU CBOMCTBAMH B CJIOSIX XBOCTOB MEXKAY BEPXHUM U

HH>XXHHUM NNE€CUYAHBIMU KaHAJIaMH.

65. Ilnomanka o0e3BOKMBAHUS OTXOIOB FOPHOTO MPOU3BOACTBA MO 1. 40,
Ha KOTOPO# CTPYKTypa BKJIIOUAEeT BHYTPEHHHE U BHELIHHUE Me€CUaHble BaJbl,

pazneneHHbie A1 GOPMUPOBAHUS OTACIbHBIX OTCEKOB.
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66. IInomanka o0e3BOKMUBAHUS OTXOIOB FOPHOTO MPOU3BOACTBA MO 1. 40,
Ha KOTOPOI MECOK IMOJy4YeH B rpouecce odoramenns Gppakiuu KPynHbIX YaCTHLI,

a XBOCTBI ITOJIYYEHBI B NIPOLIECCe TPAAULUOHHON (IOTAIuN PYABL.

67. Ilnomanka 06€3BOKUBAHUS OTXOJ0OB FOPHOTO MPOU3BOACTBA MO 1. 606,
Ha KOTOpOil mpouecc oboramenust Gpakuy KPYIMHBIX YaCTULl BKIOYAET
(bIoTauM0 KPYHMHBIX YaCTHI], IPOCEUBAHUE, TPABUTAIIMOHHOE pa3/ieieHue,
3JEKTPOCTATHYECKOE pa3AesieHne U MArHUTHOE pa3/ielieHne, KaK paBuio,

(bIoTaUM0 KPYNHBIX YaCTHLL.

68. Ilnomanka 00e3BOKUBAHUS OTXOIOB FOPHOTO MPOU3BOACTBA MO M. 67,
Ha KOTOpOil mpouecc oborameHus Gpakuu KPYIMHBIX YaCTUL TMPEACTABISAET

c000i1 pIoTanUI0 KPYMHBIX YaCTHULI.

69. Ilnomanka o0e3BOKMUBAHUS OTXOJIOB FOPHOTO MPOU3BOACTBA MO 1. 40,
Ha KOTOPO¥ MeCOK MOJy4eH B MpOoLiecce BhIlleJaulBaHUs TE€CUaHbIX OTBAJIOB, &
XBOCTBHI MTOJIyU€HbI B PE3yJbTATE TPAAULIMOHHOTO BbILIEJIaYMBAHUS C

NepeMEIINBAHUEM.

70. Cnoco0 ykJIaAKu OTXOAOB MOCIE U3MeIb4YeHUs U nepepaboTku pyxa, Mo

CyIeCTBY KaK 3TO ONNHUCaHO U UIIITIOCTPUPYETCA B HACTOSAIIEN 3asBKE.

71. IInomanka o0e3BOKMUBAHUS OTXOOB FOPHOTO MPOU3BOACTBA, MO

CYLECTBY KaK OHA OIIHMCAaHa U UJJIOCTPUPYETCA B HACTOSIIEeH 3asBKE.
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