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OBECIIEYEHUE I'MIPO3KO/TOTMYECKOV BE3OITACHOCTU
YEPE3 COBEPIIEHCTBOBAHME CITOCOBOB I CPEICTB BOPbBbI
C HAHOCAMMU B TOPHO-IIPEJITOPHOV 30HE TADKUKMCTAHA

A.P. ®asvinos, U.J. Caudos

MpuBOANTCA aHANN3 COCTOAHMA CMOCOBOB 1 CPeacTB 60pbObl C HAHOCAMM B FOPHO-MPEArOPHON 30He TagKu-
KncTaHa. O60CHOBBIBAIOTCA My TN 0bGecnedeHuns rMaposaKonoruieckomn 6esonacHoctv B 6opbbe HaHocamu. Mpeg-

naratoTca nyTn peweHna pacCMOTPEHHbIX npo6neM.
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HYDROECOLOGICAL SAFETY PROVISION BY IMPROVING METHODS
AND MEANS OF SEDIMENT CONTROL IN MOUNTAIN
AND SUBMONTANE ZONE OF TAJIKISTAN

A.R. Fazylov, 1. Saidov

An analysis of the state of means and methods of sediment control in mountain and submontane zone
of Tajikistan is given. Ways of providing hydroecological safety in sediment control are justified. Ways for solving

the considered problems are proposed.
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[TpoGnema 3amuseHust ¥ 3arpsiI3HEHUS BOAHBIX 00b-
€KTOB IIPU PEIICHUH IITHPOKOTO KPyTa SKOJIOTHUECKHX,
BOJIOXO3SIICTBEHHBIX M THJIPOTEXHUUYECKHX 3a/1a4 Tpe-
OyeT COBEpLICHCTBOBAHUS CHOCOOOB M TEXHHYECKHUX
CPE/ICTB OUMIIEHUS BOIHBIX OOBEKTOB B TOPHO-TIPE.-
ropHoii 301e Tajxukucrasa.

B Hacrosiiiee BpeMst Ha HEKOTOPBIX THIPOJIOTHYe-
CKHX MOCTax 30HbI (hopMupoBaHus ctoka TaKkukucra-
Ha, HaOJIFOZICHHI 32 CTOKOM BJIEKOMBIX M B3BEIICHHBIX,
B TOM 4HCJIE KPyMHO(PPAKIIMOHHBIX (IOHHBIX) HAHOCOB
MPAaKTUIECKH HE BEAETCS. DTO CBA3aHO C OTCYTCTBUEM
COBPEMEHHBIX METOJIOB U NPUOOPOB sl M3MEPEHHUH,
a TaKkKe OTCYTCTBHEM Ba)KHOTO OPTaHM3AIIMOHHOIO
3BEHA B CHCTEME HCIIOJIb30BAHUS BOIHBIX PECYPCOB —
COBPEMEHHON MH()OPMAITUMOHHON CHCTEMBI.

OnmHUM W3 COCTAaBIISIOIIMX 3JIEMEHTOB obecre-
YEHUS THIPOIKOIOTHUECKOH 0€30MacHOCTH SIBIISIETCH,
NPEXJE BCEro, BBHINOJHEHUE MOHUTOPWHIA BOJHBIX
O0OBEKTOB ISl PA3IMYHBIX (U3UKO-TeorpapUIecKuX
YCIIOBUII B 4aCTH OLIEHKH COCTOSIHUSI CTEIICHH U TeHe-
3Hca UX 3arpsI3BHEHHOCTH, U3MEPEHUsI U pacueTa TBep-
JIOTO CTOKA, TPAHCHOPTHPYEMOTO BOIHBIM ITOTOKOM.

PexuM TBepHoro cToka Al TOPHBIX PEK, UMEIO-
XX UPPUTAOHHOE 3HAUECHHUE, HE OIMHAKOB. B 3aBu-
CHUMOCTH OT OpOrpaUuecKux, MOYBEHHO-TCOIOrHYC-
CKHX, MOP(OJIOTHYECKUX YCIOBUH pedHOro dacceiiHa
HUMEET MECTO Pa3IMYHOE COOTHOIICHHE MEXIY TBEp-
JAbIM 1 )KUAKUM CTOKaMH PEKU.

MsHorue (GpakTopsl, B TOM YHCIIE OrPOMHast aMILTH-
Ty/a BBICOT ¥ OOJIBIIINE YKJIOHBI PEK; IIUPOKOE Pacpo-
CTPaHCHHUC TIOPHBIX IMOPOJ, NOABEPKCHHBIX NHTCHCUB-
HOMY BBIBETPUBAHUIO; CJIa00 Pa3BUTHIA PACTUTEIBHBIHN
MOKPOB; YaCThIE BECEHHNE JIMBHH; aHTPOIIOT€HHAsI 1es-
TENILHOCTh (HEPETYJIMPYEMBbIi BbINAc, BHIPYyOKa JIECOB,
GorapHoe 3emIieaenue), SIBISIFOTCS IPUIMHAMH TTOBBI-
IIEHHOW MYTHOCTH M 3HAUYUTEJIILHOTO CTOKA BICKOMBIX
U B3BEIICHHBIX HAHOCOB peK TapkukucTraHa. Tombko
HEeOOJIBIINE TOPHBIC PAMOHBI, OTIMYAIONIUECS TPY/I-
HOJOCTYIIHOCTBIO, TYCTOM aJIbIIUHCKOM pPacTUTEIb-
HOCTBIO, OCJIa0JICHHBIMH 3PO3HOHHBIMH IPOLIECCAMH
U T. I. XapaKTepPU3yOTCs MAJIO MyTHOCTBIO PEK.

Haumbonpimelt MyTHOCTBIO OTIMYAIOTCS  PEKU
C HECBBICOKMMH BOﬂOCGOpaMI/I, HEMPOAOJIKUTCIIbHBIM
3aJIeraHlEM CHEKHOTO MOKPOBA, JETKO PA3MbIBAEMbIM
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ITOYBCHHBIM TTOKPOBOM, HECYCTOWYMBBIMU TOPHBIMH
MOpoJaMy M T. . DTO XapaKTepHO Ui pek OacceiiHa
Ko13puicy (10%Hasg) ¥ MpUTOKOB p. Baxir B HIDKHEM
TEUCHWH: MYTHOCTh BO BpEMsS NaBOAKA IOCTUTACT
100000 r/xy0. m [1].

OtpunarenbHOe BO3/ICHCTBUE HAHOCOB 3TO, Ipe-
JKJIe BCETO, TUAPOIKOIOTHYCCKUHN ymepd W BO3HUKHO-
BEHHE TEXHOTCHHBIX NMPOOIeM, K KOTOPHIM MOXKHO OT-
HECTH: 3aWJICHUE U TIOCTEeNeHHasl IOTePsl PEeryJIITHBHOM
CIIOCOOHOCTH BOIOXPAHWIUIN B 30HE (DOpMUPOBAHHS
CTOKa; 3aBaJI BepxXHeTro Obea BOJ03a00PHBIX y3II0B (30-
Ha TPaH3WUTa U U3bATHS); 3aWJICHUE KaHAJIOB (JIeIbTOBAs
30HA) U KaK CIICICTBUE, TTOTEPS] MU IIPOITyCKHOH CIIO-
cobuoctH (mo 70-80 %); OTIOKEHHE HAHOCOB B y37aX,
OCJIOXKHSIIOLIME BOJIOpACIIpENieSieHHe M YXY/IIAIOIINe
AKCILTYaTaIHI0 COOPY)KCHHH; MCTHPaHUE HAHOCAMH TIO-
BEPXHOCTH COOPY>KCHHH, YCKOPSIOIIHNE UX U3HOC, U, KaK
CJICACTBHUEC, BbISLIBAIOIINEC JOITOJHUTECIILHBIC 3aTPpaThbl Ha
PEMOHT U BOCCTAHOBJICHHE; CHIDKCHHE Kod(duimeHTa
TIOJIE3HOTO JEUCTBHUS TypOMH U HACOCOB, U CPOKA CITYK-
Obl 9THX YCTaHOBOK; YJOPO)KaHHE CTOMMOCTH CTPOH-
TEITBCTBA, BCIICICTBUC BO3BEIICHHUS CIICIIHAIBEHBIX COOPY-
YKEHHH, HEOOXOIMMBIX 111 00pHOBI C HAHOCAMH H T. 1.

B coBpeMeHHBIX yCIOBHSIX 00ecriedeHHe THAPOd-
KOJIOTHUYECKON 0E30MacHOCTH M HaJIS)KHOTO (PYHKITHO-
HUPOBAHUS OPOCUTEIBHBIX CHCTEM TOPHO-TIPEATOPHOI
30HBI MOXHO AJOCTUYb NYTEM YCOBCPHICHCTBOBAHUA
KOMIUIEKCA THAPOTEXHUYCCKAX COOPYKeHHHU, obecrie-
YUBAIONINX IIAHOBYIO, OYHMIIECHHYIO OT BpPEIHBIX Ha-
HOCOB, ImoJa4y BOJbI Ha YUYaCTKH OPOIICHUA.

JIis yMCHBIICHUS 3aWJICHUST BOIOXPAHUIIUII CY-
TOYHOTO PETYIUPOBAHHS W OPOCHTENHHBIX KaHAJIOB
HEOoOX0/IMMO: €KEeTHEBHO cpadarbiBaTh Obe(bl 1O MU-
HUMAIIbHO BO3MO)KHOW OTMETKH H TIOAJICPIKUBATH pe-
KUMBI X paboTbl, 00eCTIeYBAIONIIEe MAaKCHMAaIbHBII
TPaH3UT MOCTYNAIOLIEr0 TBEPAOrO CTOKA; MPOMBIBATH
ObedbI, MOPOTH BOIONPHEMHHUKOB, BOJIOXPAHWIAIIIA
WIA yIaJIsITh HAHOCHI MEXaHWYECKHUMH CpEICTBAMU;
OCBETJIATh BOY B OTCTOMHHUKAX; IIPUMCHSTH Oeperoy-
KpEIHUTEIbHBIC U HAHOCOYICPKUBAOIIUE YCTPOUCTBRA.

Hapsny ¢ stum, peanmsanms 3amad mo obecriede-
HUIO JKOJIOTUYECKOM yCTOMYMBOCTU M IO TapaHTHPO-
BaHHOMY BOJIOOOCCIICUCHHIO HATIPSIMYO CBsI3aHA C yBe-
JIMYCHHEM BOI03a00pPOB B OpPOCHTENBHBIX CHCTEMaX,
YTO MPUBOMUT K MOCTYIUICHHIO C BOION 3HAYUTEIHLHOTO
KOJIMYECTBA BPEIHBIX HAHOCOB (IIPOIYKT 00C3TICCHBAHUS
XPYIKHUX TOPHBIX 3KOCHCTEM 30HBI (POPMHUPOBAHUS CTO-
Ka), a BIOCIICACTBUM K 3aUJICHUIO KaHAJIOB U CO3IaHHIO
YIPO3bl OPOIIACMOMY 3EMIICIICITHIO. JTO XapaKTePHO
JUISL OPOCHUTENIPHBIX CHCTEM PEYHBIX OacceifHOB, muTa-
€MBIX U3 BBICOKOMYTHBIX PEK FTOPHO-IIPEATOPHOI 30HBI.

Takum 00pa3oM, COBEPIICHCTBOBAHUE CIOCOOOB
U TEXHHYECKUX CPEACTB OOPHOBI C HAHOCAMH — OIUH
U3 IyTeil oOecnedeHus] THUAPOIKOJIOTHMYECKOH Oe3-

OITaCHOCTH MO/IauM HEOOXOIMMOTO KOJIMYecTBa M Ka-
YecTBa BOJBI Ul HyKI HOTpeOUTEICH.

Bormpocamu crioco00B 1 CpeCcTB 3alUThI PEK U Ka-
HaJIOB OPOCHTENBHBIX CHCTEM OT HAaHOCOB 3aHUMAJINChH
MHOrue wuccienoBarenmd. B paborax H.E. JKykoBcko-
ro, H.IL. Kynem, N.W. JleBu, J[.5I. Cokonona, A.I. Xa-
YyaTpsiHa M JIPYTHX HCCIeAoBaTeNeil ObUIN 3aJI0KEHbI
TEOPETHIECKUE U MPAKTUIECKHE OCHOBBI HayKH OOpb-
Ob1 ¢ HaHocamu. [lanbreitmue pazpadorku C.T. Anty-
HuHa, A.W1. ApsikoBoli, B.H. lonuaposa, A.I. Toctyn-
ckoro, .b. Ernazaposa, A.B. Eppemona, E.A. 3ama-
pusa, F0.A. Moanzane, Y.I. Hypuera, C.H. Koprokuna,
I1.B. Muxeesa, ®.111. MyxammemkanoBa, ®.C. Cana-
xoBa, ['B. Cobommna, I"1O. Illeiinkuna u np., yrryou-
Jin OpEeACTaBJICHUE O SBJIICHUAX, JIC)KAIIUX B OCHOBE
TEOPUN OCAXKICHHS, NPOMBIBA HAHOCOB M BBIJIBHHY-
T PsiJl KOHCTPYKIUHA W KOMIIOHOBOK JUISI PaBHUHHBIX
W TpearopHsix 30H. Haj Bompocamum pacyera ocax-
JICHUsT W TpPaHCIOpTa MENKHX HAHOCOB paborain
W.B. Ernazapos, }0.A. N6an-3ane, @.111. Myxammer-
xanoB, U.I. Hypues, @.C. Canaxos u 1p. B Hactosmee
BpeMsl CYIIECTBYET psiJi 3aBUCHMOCTEH M pEKOMEH/a-
LUH 10 pacyeTy OCaKIEHHs B3BECEH U UX IPOMBIBA.

Co3znan psii KOHCTPYKIUN, YCTPOICTB U CUCTEM
aBTOMATH3alMN TEXHOJOTMYECKUX IPOIECCOB HPPH-
TallMOHHBIX OTCTOMHMKOB. B wacTHOCTH, pa3paboTaHbI
Pa3JIMYHBIC JAaTYUKU JJI1 ONPEACTICHUA I'PAHUIl HAHOC-
HBIX OTJIO)KEHHUH M CHCTEMBI aBTOMATH3allnH ITpolecca
IIPOMBIBKM HAaHOCOB M3 OTCTOMHHUKOB (KOHCTPYKLIUH
HI.C. bob6oxumze, A.B. boukapesa, MN.E. Spsiru-
Ha, b.M.Cepreesa, 1.K. Pynakosa, I.B. Jlertspesa,
E.IL. Ilpumaxa u ap.).

bopr0y ¢ HaHOCaMU Ha KaHajaX OPOCHTEIbHBIX
CHCTEM 30HBI TPAaH3HTa U U3BATHSA (pPacceHBaHUs) CTO-
Ka M JIeJILTOBOI 30HBI PeK, HEOOXOANMO pacCMaTpHUBaTh
¢ y4etoM psizia (pakTopoB (MCTOUYHHKH OpOILICHHUS, pas-
HOCTh OTMETOK YPOBHEH, PeXXHUM HX XHUIKOTO U TBEp-
JIOTO CTOKOB, CYIIECTBYIOIIME METOABI M CIOCOObI
00pbOBI C HAHOCAMH, KOHCTPYKLIHS, PEKUM UX PAOOTHI
U TUJPABIMYECKUE DJIEMEHTHl MPPUTAlMOHHBIX KaHa-
JIOB, & TAK)Ke KOMIUIEKC PEYHBIX U CETEBBIX THIPOTEX-
HUYECKUX COOPYKCHHH, OCYIIECTBISIIOIINX OOpbOYy
C TBEP/IbIM CTOKOM PEK M KaHAJIOB), B KOMILIEKCE oOecrie-
YHMBAOILIMX YCIIEIIHOE PEIICHUE TOCTaBICHHOH 3a1a4u.

[Tpuembr OOpbOBI MO NPENYNPEKACHUIO TTOCTY-
TUICHHUS HAHOCOB B MPPUTAIIOHHBIC, YHEPTETHIECKUE
U JIpyTHE CHUCTEMbI MOXHO ITOAPA3JeIUTh Ha TPU OC-
HOBHBIC CTaJIUU, OTIIMYAOIIUECI MECTOM UX MPOBEIAC-
HUSI M TIPUHIMIIAMA BO3ACHCTBHUS HA PEKUM HAHOCOB
OTAETBHHBIX BUIOB COOPYKEHHH: 1) B BEPXOBBAX PEK —
9TO OCJIabJICHUE YPO3UOHHBIX TPOIECCOB (30Ha (op-
MHUPOBaHMS CTOKa); 2) Ha MOAXOJHOM K BOJ03a00p-
HOMY Y3Jy ydYacTKe peKH B IIpeiielax BOJ03a00pHO-
rO y3J1a — Iepesl BXOJOM B KaHall U B HI)KHEM Obede
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(30Ha TpaH3WTA U UIBATHS CTOKA); 3) HA MAaruCTpallb-
HOM KaHaJie (JIenbpToBast 30Ha) [2].

B Tabnuue 1 npearaioTcst MyTH COBEPILICHCTBO-
BaHMs c1I0co00B M cpeIcTB OOPHOBI ¢ HAHOCAMH B TOP-
HO-TIPEATOPHOM 30HE.

IIpoBenennslit ananus [3, 4 u Ap.] KOHCTPYKUMH
COOpY)XEeHHMH Ui OOphOBI C HAHOCAMH M PEXHMMOB
X paboThI MO3BOIMII OCYIIECTBUTH BBHIOOP criocoba
1 GopMbl OOPHOBI C HAHOCAMHU HA OPOCUTEIILHBIX CH-
CTeMax, ONpE/ICIICHUN TeXHUYECKNX YCJIOBUH K TpH-
MEHSEMBIM T'HPOTEXHUIECKUM COOPYKEHHSAM.

OnHUM U3 CpeicTB, oOecreunBaroInx oecriepe-
6oitHOE (PyHKIIMOHWPOBAHHE OPOCHUTEIHHON CHCTEMBI
TOPHO-TIPEATOPHOI 30HBI M CTAaOMIBHOCTH PEXKUMOB
pa6OTI)I HHMXXCJIC)KAIIUX KaHaJIOB, SABJIACTCSA OTCTOMHUK.

W3 oOmiero umcima OTCTOWHHMKOB, MOCTPOCHHBIX
B Ta/KUKHCTaHE, MOKHO BBIJICIUTH HECKOIBKO THITHY-
HBIX: O3€pHBIE OTCTOMHHKH; JABYXKaMepHble (C THJI-
PONPOMBIBOM); ~ OIHOKAMEpHbBIE (C MEXaHW4eCKOH
OYHCTKOW MM THPOIIPOMBIBOM).

B 1940-1960 rr. B ro’xHOM yactu TamkukucTaHa
OBUT YCTPOCH 1EJIbIN Psii OTCTOWHUKOB 03€pHOTO THIIA:
Mypxymeckuit Ha [Tapxap-UyOekckoit OpoCHTETBHOM
cucreMe, Ha kaHaie JlexkaH-AOan B ypouuine Casr,
ypoabanckuii, Ha Illypoabaackoii opocHTENBHOM
cucreme, Xankospckuii Ha kaHaine [akap (mmotima [lla-
Kapckoro pykasa p. [Isumk) na Kapananrckoit opocu-
TENBHOU CUCTEME U Jp. DTU OTCTOMHMKH XapaKTepHU-
3yloTcsa OompImmMu pa3mepamu: mmpraa 100-250 M,
mHa 37004000 M, wiomiaas 60—70 ra, rryOuHA 10
2 M [5]. OTmuauTeThHON 0COOEHHOCTHIO 03CPHBIX OT-
CTOWHHKOB SIBISIETCS TO, YTO HHMXKE MECTa TOJIOBHOTO
B07103200pa MJIM B TOJIOBE KPYITHBIX paciipeiesuTeliei
MyTHasl BOJla OTBOJAMTCS BO BIIQAMHY, Yallla KOTOPOH
3aMOJIHSIETCST M TIPEBpaIacTcsi B 03epo. B3pemeHHble
HAHOCHI OTJIAraloTCsl B 03€pe, a OCBETIICHHAS BOJIA BbI-
BOAMTCS B TPOJIOJDKEHHE KaHaia. PaboTocrmocoOHOCTh
(LMK OCaKACHUS HAHOCOB 03 MOCIEAYIOMUX yaase-
HHI) O3€pPHBIX OTCTOMHHUKOB KOJIeONeTCs B Mperenax
5-7 ner. B pmanpHelimeM, Ha MECTE OTCTOMHHMKOB BeE-
JIyTCSl CETTbCKOXO035ICTBEHHbIE pa0OTHI.

Hecwmotpst Ha cBoM JOCTOMHCTBA (OCBOGHHE MOM-
MEHHBIX, OOJOTHBIX M APYI'MX HHU3WHHBIX YYacTKOB),
03EpHbIC OTCTOMHUKN UMEIOT HEJOCTATOK, 3aK/II0Yalo-
IIMICS B TOM, 4TO B MEPUOJ MX PAOOTHI MOBBILIACTCS
YPOBEHb TPYHTOBBIX BOJ NPHIICTAIONINX OPOIIAEMBIX
MAacCCHBOB, a ITI0CJIE OCBOEHHS “‘Yamy’’ BHOBBL BO3HHKA-
et npoOsiema 60pHOBI C HAHOCAMHU.

[Tpumepom OByXKaMEpHOTO OTCTOWHHMKA (C TH-
JIPOTIPOMBIBOM ) SIBIISIETCSI OTCTOMHUK Bepxue-Bap300-
ckoif I'DC, yCcTpOeHHBI B cOCTaBe TNIOTMHHOTO TH[I-
poy3ia (BooCIMBHAS IJIOTHHA, BOZ03a00pHOE COOpY-
JKeHHe, ByXKaMepHBIH OTCTOMHWK) Ha peke Bap3o00
(30Ha TpaH3UTa U U3BATHS CTOKA), MPEIHA3HAYCHHBIN

HE TOJIBKO JUISI ITO1a9M OCBETJICHHON BOJIBI K TypOMHAM
I'DC, HO m mus obecredeHnsT OPOCHUTENBHON BOHOI
Onu3exanue 3eMin paiiona Pynaku [6].

B nemnsax 60pbOBI ¢ roralaHieM HaHOCOB B KaHaJ,
OTCTOMHUK BBITOJIHEH JIBYXKaMEPHBIM (C PACcX0I0M I10
9,5 m*cek.). B3BeleHHbIC HAHOCHI, MOCTYMAOIINE
B KaMepbl OTCTOWHHKA, COCTOST HCKIIOUYUTEIBHO W3
tdpaxmuii quamerpom 0,25 mm. Bo Bpems mpoMBIBKH
OJTHOM M3 KaMep, Pacxo/l Ipyroi mosslinaercs 10 75 %.
B memsix moBbIIIeHUsI KadecTBa M OBICTPOTHI ITIPO-
MBIBKH, KaX/asi KaMepa, B CBOIO O4€pesb, paszieneHa
Ha JIBE 4acCTH IIPOAOJILHON cTeHKou. Ilepuonnueckas
MPOMBIBKa TPOBOIMTCA MPHU pacxoje paBHoM 40 m* Bo-
npel Ha 1 M rpyHTa. OMHAM W3 HEJOCTATKOB TOTO OT-
CTOMHHMKA SBJISICTCS M3JIHUIIHUI (X0J0CTOH) cOpOC BO-
JIbl Ha TIPOMBIBKY M JUTUTEIIBHBIN TIEPHUO TPOMBIBHOTO
mporecca.

OpHOKaMepHBI OTCTOMHUK C MEXaHHYeCKOM
OYHCTKOW HAHOCOB OBUI YCTPOEH Ha MarucTpalbHOM
KaHaJie, 00eCIIEYNBAaIOIIEM OPOCHTEIBHOM BOIOI 3eM-
mu coBxo3a “50 ner Tamxukucrana” I'apmckoro paii-
oHa (upiHe PamTckuii paiion). [imHa 3TOrO OTCTOM-
HUKa cocTasmsiia 104 M. Bomo3abop npousBoamics u3
p. Cypxo06. OCHOBHBIMU HEIOCTaTKaMH JAHHOTO OT-
CTOWHHKA SIBJISUINCH OOJBIINE KalTUTAIbHBIC BIOKCHUS,
KaK Ha CTPOUTEIBCTBO, TAK M HA €T0 SKCILTyaTaLHIO.

XapakTepHbIM HEJOCTATKOM BCEX IKCILTyaTHpye-
MBIX OTCTOWHHKOB SIBIISIETCS OTCYTCTBHE KaKHX-ITHOO
CpEJICTB aBTOMATH3AINU TEXHOIOTHYECKUX ITPOLIECCOB.

Bce n3noxeHHOe BbIIIE MO3BOJIAET HAM CHEJIATh
CJIe/TyIOIIee BBIBOIBI:

1.  OtcroifHUKH (KpOME OTCTOIHHKOB O3€PHOTO TH-
na) Ipu NPaBHILHOM NMPOEKTUPOBAHNUHU U IKCILTY-
aranuu SBISIOTCA A(P(EKTUBHBIMU CpEICTBAaMU
Ha IOCIIeIHEM JTare O0pbrOBI ¢ HAHOCAMH Ha Ka-
HaJax TOPHO-IIPEATrOPHON 30HBI.

2. YerxocTh pabOTBl OPOCHTEIBHBIX KaHAIOB (Ipa-
BIJIbHASI HKCIUTyaTalusl, yBs3Ka PEKXHMOB pado-
Thl OTCTOMHMKA M OPOCHUTEIBHONW CHCTEMBI) MO-
JKET OBITh JIOCTUTHYTa MyTEM BBEICHUS Ha HUX
CPEZICTB aBTOMATH3aIlNH.

Boprba ¢ HaHOCaMM JIOJDKHA BECTHCh B YBSI3KE
C TH/IPABIMYECKUM PEKHUMOM ITOTOKA B KaHAJaX, MpH-
MEHEHHEM OTCTOIHMKOB, 00J1aIa0INX MaJIbIMU CTPO-
HUTCJIbHBIMU U OKCILUTYyaTallUOHHBIMU 3aTpaTraMu.

OnHOI M3 HACYIIHBIX MPOOJEM HAIIUX JTHEU SB-
JSIeTCs 3aMEHa I0POTOCTOSIINX TPAAUIHOHHBIX CTPO-
UTEJBHBIX MarepuajioB Ha OoJiee JelIeBbIe, JIETKUE
CHUHTETHYECKNE MaTepHaIbI.

[IpumeHeHne  COBPEMEHHBIX  OOJIErYeHHBIX
(MATKHMX) THIPOTEXHUYECKUX KOHCTPYKIMH H3 TIO-
JMMEPHBIX MaTEepUaJIOB CIIOCOOCTBYIOT IOBBIIICHUIO
(pPEKTUBHOCTH CEIBCKOTO XO3SICTBA, YIYUIICHHIO
IKOJIOTMYECKOH O0OCTAaHOBKH B 30HE JAEHCTBHUS THUIPO-
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Ta6n1/111a 1 — CnocoObI u CpeacTBa obecrieueHus I‘PI,I[pOBKOJ'IOFPI‘IeCKOﬁ 0e30IMacHOCTH

Bon-
M Tun TexHonoruueckue
3oHa HBI CriocoObl ¥ TEXHUYECKHE CPE/ICTBA
COOPYKEHUS HPOIIECCHI
00BeKT
Bopgomnomaua s
Lene SHEPTeTHKH, CTpouTenbCTBO BOJOXO3IHCTBEHHBIX YCTAHOBOK
Dop- Bep- Kpynmsie UppUranuy, pploopas- | (KOMIUIEKC THAPOTEXHUUYECKUX COOPYKEHUI) — I10-
mupo- | BONOXpaH- BEJICHHS, BOTOCHA0- THHA C COOPYXXCHUSMH, BOJOXPaHIITHIIIE.
BaHMs pex A skenust. Cenesammra, | CoxpaHeHue U TPEYMHOEHHE NPE/IrOPHBIX TOPHBIX
CTOKA 6opbOa ¢ 00e3recoBa- | JIECOB BIMSIOUIMX HA BOAHBIA PEXKUM B 30HE (hopmu-
HHUEM, HABOAHCHUAMU poOBaHus CTOKa
Y HaHOCaMHU
MOHHTOPUHT BOJHBIX 00BEKTOB IJIsl PA3THIHBIX
(usnKo-reorpapMuUECKUX YCIOBUI B YaCTH OLICHKH
COCTOsSIHUA JOHHBIX OTJ'[O)KGHI/II\/’I, CTCIICHU U I'CHE-
31ca 3arpsI3BHEHHOCTHU, U3MEPEHUSI U PacueTa CTOKa
BJIEKOMBIX M B3BEIICHHBIX HAHOCOB. CTPOHTEIh-
Masie, CTBO: MaJIbIX IUIOTHH; 6eper0y£<penHTenLH51x u
BBIIIPABUTEIILHBIX COOPY)KECHUH (pa3iIuuHbIC JaMOBbI,
CPEAHNE BONO™ | |51 6 ¢ censivu HINOPBI, CUIIAX U T. 11.); HOANEPThIX Obe(hOB HA
XPAHUJIUILA U opb ’ Pbl, /L), TOATIEP
HAaBOJTHEHHSIMH, pekax ¢ OOMIBHBIM TPaHCIIOPTOM HaHOCOB. Co3ia-
Tpan- CeeXparuIH- HAHOCAMMU; 3aIlUT- HUE TTOTIePEYHOI UPKYISIIMI TPUMEHSIEMBIX Ha
3UTa U ?;?]’HI; };/C}ngnee- HO-PEryIupOBOYHbIE BOZ103a00PHBIX COOPY)KCHUSIX, TIPU PETYAUPOBAHUH
WSBATHS | o o 1 SANITHbIE MeponpusTus (Ha pycel peK U HEeCKOIOBKaX. Bopb651 C HAaHOCAMHU B
(pacce- . OT/ICNIPHBIX YYacTKaX | IpeesiaX TOJOBHBIX COOPYKEHUI (TepBast CTyIeHb,
VBaHUS) gggﬁfgf:}?:;le peK); Bomo3abop; C MPUMEHEHNEM IOPOTOB, HAHOCOTIEPEXBaThIBA-
CTOKa I IOTHHHBLC 6opb0a ¢ HAHOCAMM B | FOIIUX Tajiepeil, MOJNIOK, THIPOILMKIOHOB U T. 11.).
BO/I03GOpHEIC MpE/eNax rooBHbIX VMeHBIICHUE TTOCTYIICHHS] HAHOCOB B KQHAJIBI, KaK
(ronoBHbIC) COOpYKEeHUIt IIPU CTPOUTEIHCTBE HOBBIX, TAK M MPU PEKOHCTPYK-
CoopysKeHHs 11U (COBEPIICHCTBOBAHHMH) CTAPBIX BOI03a00PHBIX
TUIPOY3JI0B OPOCUTENbHBIX cucTeM. [Ipumenenue
YCTPOWCTB B BOAOIPHEMHHUKAX, CIIOCOOCTBYOIINX
3a00py B KaHaJIbI O0Jiee OCBETIICHHOH BOIBI. 3a-
00p BOZIBI B BOIOIIPUEMHUKH U3 BEPXHHUX YPOBHEH
PEYHOIO MOTOKA. ABTOMaTI/I?)aHI/IH TEXHOJIOTHYCCKUX
HPOILIECCOB U TEXHHYECKUX CPEIICTB
K CTpOHTEIBCTBO OTCTOHHHUKOB, B TOM YHCIIE U3 00-
H:J;H JIETYSHHBIX KOHCprKHI/I\I?‘I. CoxpaHeHue 1 yBeInde-
Kanans! n Bonononaua, Bogo- HHE TPAHCIIOPTUPYIOLIEH CIOCOOHOCTH KaHAJIOB,
JHeinb- _(r)g;;:_n_ TUAPOTEXHHUYE- | pacHpiAelICHHE, [IPUMEHEHNE COBPEMEHHBIX TEXHUYECKUX CPEJCTB
TOBast HBIX CKHE COOpyKe- | BOmoyderT, 6opbba ¢ 60pb0bI ¢ HaHocamu. ITonHOE UCKIIIOUEHUE COPOCOB
- HUS Ha HAX HAHOCAMHU BO3BpATHBIX BOJI B TOBEPXHOCTHBIE M TIOI3EMHEIE
crem MCTOYHUKH. ABTOMAaTH3aluUs TEXHOJOTHIECKUX TIPO-
[ICCCOB U TEXHUYECKUX CPEIICTB

MEJIMOPATHBHBIX CHCTEM, @ TAKXKE CO3/IaHHI0 HOBBIX
9KOJIOTMYECKH YHCTBIX MPOTPECCHBHBIX MEIHOpa-
TUBHBIX CHCTEM M THIPOTEXHHUUYECKHX COOPYKEHHH,
OKa3bIBAIOIINX MUHHMAJIFHOE AHTPOIIOTEHHOE BO3-
JeficTBHEe Ha OKpyXKarommid JaHamadT u obecredn-
BAIOLIMX T'MJPOIKOJIOTHUECKYIO O€30IaCHOCTh BOJIO-
T10J1b30BaHus 1 00pBOY ¢ HAHOCAMM.

OOneryeHHple  TUAPOTEXHUYECKHE  COOpYXKe-
HHUS — 3TO KOHCTPYKIMH, COCTOSIINE M3 3aMKHYTBIX
W HE3aMKHYTHIX (MM X codeTaHuii) obomouek. [Ipe-

MMYIICCTBCHHAs pa0doTa OOJCTYCHHBIX KOHCTPYKIUH,
BBIIIOJJHEHHBIX U3 BBICOKONPOYHBIX  IOJIMMEPHBIX
MarepuasoB, BOCIPUHUMAIOIIMX HArpy3Ku OT BOJbI
WM UHBIX MaTepraioB (K MPUMEpPY, HAHOCHI) Ha pac-
TSODKEHUE, T03BOJIIET HanOosee IMOJHO HCIOJIb30BaTh
MPOYHOCTHBIE CBOWCTBA CUHTETHYECKUX TKaHEH, ap-
MHPOBaHHBIX M HEAPMHUPOBAHHBIX IUUIEHOK B COYETa-
HUU C TPaIUIIMOHHBIMU MaTepHaiaMu (CTalbHBIC Ka-
HaThl, TPOCOBBIE CETKU U Jp.). i MpOeKTUpOBaHUS
MSATKUX KOHCTPYKIIMI HEOOXOJAMMO 3HATh BEIIMYHHEI
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pacyeTHBIX CONPOTHBIICHUII TKaHEW Ha pacTsHKEHHE,
BEJIMYMHY W HampasieHue nedopmanuii, BO3IyXO-
1 BOJOHENPOHHUIAEMOCTh MPU PACUETHBIX YCIOBUAX
1 U30BITOYHBIX JIABJICHUSX B KOHCTPYKIUH, & B OT-
JIENBHBIX CIy4asxX ¥ CONMPOTUBIAEMOCTD CIBUTY [7].

HemanoBakHyto poib UrpaeT NPUMEHEHHE 3THX
KOHCTPYKIMI B O60phOe ¢ HaHOCaMM Ha KaHajax opo-
CUTENBHBIX CHCTEM, IPH CO3IaHUU TPYJOB, Oacceii-
HOB, OTCTOMHHUKOB, ITapaMeTpbl KOTOPBIX CIETyeT pac-
CUUTHIBATh C YYETOM BIIMSHHS U3MEHSIONICHCS BBICO-
THI OTJIOKUBIIUXCS B HUX HAHOCOB [8, 9].

IIpu coopyxeHUn UPPUTaLUOHHBIX OTCTOWHUKOB
13 CHHTETUYECKUX MaTepHalioB (MATKHE OTCTOHHUKH)
MOKHO OTMETHThH TJIAaBHOE MX MPEHMYIIECTBO — MO-
OMIBHOCTH (BO3MOXKHOCTH PacCpe0TOUYEHHS TPOMBbI-
BaeMBIX U3 OTCTOWHHKOB HAHOCOB, IT0 Tpacce KaHaia),
JIETKOCTH MOHTaXa M JIEMOHTaKa.

Hcnonp3ys cBOMCTBA MATKUX KOHCTPYKIMH (THO-
KOCTb, JIETKOCTB) MOXKHO ropaszio 3((eKTuBHee ocy-
IIECTBIATH caM Ipolecc MpombIBKH. Ilpum 3tom 3a
CYeT JBIDKEHMs TMOTOKAa M HAHOCOB B IIpoLiecce Mpo-
MBIBKH, B €MKOCTH OTCTOWHHMKA BO3HHKAEcT BHOPAIHS
000JI0YKH KOHCTPYKIMHU (B JOIMYCTHMBIX MHpeAesax),
KOTOpasi CIIOCOOCTBYET WHTEHCH(MKALMU ¥ Halpas-
JICHHOTO BJICYCHHS HAHOCOB B IIPOMBIBHBIE OTBEPCTHSI.
ITpu sTOM AOCTHUraeTCst NCKIIOYEHUE M3IIHIITHErO XO-
JIOCTOro cOpoca OpOCUTENHHON BOJIBI HA MPOMBIB Ha-
HOCOB M3 KaMephbl.

Takum oOpa3zom, THAPOIKOIOTHUECKass Oe3omac-
HOCTh B OOpb0e ¢ HaHOCAMU B TOPHO-IPEITOPHOM
30HE (30Ha TpPAH3UTA W W3BATHS, JEIBTOBAsl 30HA)
TamkukucTaHa, MOXKET OBITH JOCTHTHYTa 4epe3 Co-
BEPILEHCTBOBAHUE: CIIOCOO0B (paccpeoToYeHHe Ipo-
MBIBaGMBIX HAHOCOB); KOHCTPYKIIMH OTCTOWHHKOB
(mpuMeHeHne OONeTrYeHHBIX KOHCTPYKIIH); TEXHH-
YEeCKUX CPEACTB (THIpPOaBTOMATH3allUs IPOIECCOB).
Ha mam B3misan, ocHOBHBIE TpeOOBaHUS, MPEABSBIIS-
eMble K CIIoco0aM M CPeACTBAM COBEPUICHCTBOBAHUS
0OpHOBI ¢ HAHOCAMM Ha KaHAJIaX OPOCHTENIbHBIX CHC-
TEM, TP UCTIOIH30BAaHUU OTCTOMHUKOB MOXKHO CBECTH
K CIIEIyIOLIEMY:

OTCTOHHMK JIOJDKEH O0OecleunBaTh aKKyMyJIH-
pOBaHKE BPEIHBIX HAHOCOB TOCTYIAIOMINX B KaHAJbI
OPOCHUTENBHBIX CUCTEM H CHOCOOCTBOBATH TPAHCIIOP-
TUPOBAaHMIO TOJIE3HBIX (pakiuil (MEIMOpaHThI) Ha
OpolIaeMble MOIsl.

KoncTpykiust OoTCTOWHMKA IOKHA OOecTedn-
BaTh CTAOMJILHOCTH YPOBHS BOJIBI B OTCTOWHOM Kamepe
WJIN YMEHBIIUTDH JAMAIA30H ee KoJeOaHus i yBEJu-
YEeHHUS MOJIE3HOT0 00BbEMa M YHPOIICHUSI CXEM aBTO-
Maru3aluy OTCTOWHHMKOB, a TaKKe CIO0COOCTBOBATH
MaKCUMaJIbHOMY HCIIOJIb30BAHUIO SHEPTHH BOJHOTO

MIOTOKA JUISl OYMCTKH OTCTOMHMKA OT HAHOCOB I'M/IPaB-
JIMYECKUM IIPOMBIBOM.

PexuM paboOThl OTCTOMHHMKA W BCEU CHCTEMBI
JIOJDKHBI OBITH TECHO YBSI3aH M UMETh T'MOKYIO CHCTe-
My DKCIUTyaTallid, 00eCHeYNBAIONIYI0 HEOOXOIUMYIO
BEJIMYMHY BOJIONIOTPEOICHUSI C TPEOYEMBIM KaueCTBOM
OCBETJICHHON BOJIBI.

Heob6xoanmMo HCTONb30BaTh COBPEMEHHBIE IPO-
IpECCUBHBIE U OE30MaCHbIEe B DKCILTyaTalH COOPYKe-
HUSI, B YaCTHOCTH, OOJIETYCHHBIC THAPOTEXHUYECKHUC
KOHCTPYKIIMH [UIsI OOphOBI ¢ HaHOCAaMH Ha KaHallaxX
OPOCUTECJIbHBIX CUCTCM.

Pa3zpaOaTpiBacMble  cpelCcTBa  aBTOMAaTHU3AILUH
JIOJDKHBI paboTaTh MPHU PacyeTHOM JAMAIa30HE H3Me-
HeHHs (PaKIMOHHOTO COCTaBa HAHOCOB, MOCTYMAO-
MHAX B OTCTOMHUK M OOecIeunBaTh MOJHBIH ITUKI
“OTCTOM-IPOMBIB” C BO3MOKHOCTBIO TIPUMCHCHHS,
KaK Ha OTCTOﬁHHKaX, BBITTIOJITHCHHBIX M3 06J'IGF'-IEH-
HBIX KOHCTPYKIMH, TaK M, Ha CYNIECTBYIONIIUX OT-
CTOMHUKAX.
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