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Boxo3zabopHoe coopy:keHHe ¢ OTPY:KeHHBIM BOA03200PHBIM
OTBEepPCTHEM U MPUIOAHATHIM IOPOrOM PeryJsiTopa

CxeMbl OOJBIIMHCTBA YK€ MOCTPOSHHBIX U IKCILTyaTHPYEMBIX, 4 TAKIKE CTPOSIIUXCS
B HacTosiee Bpems B PecniyOnuke KazaxcTan y3i0B rojIoBHOTO NMHUTAaHUS OPOCUTENIBHBIX
cucteM ¢ OOKOBBIMM WU  (PPOHTAIBHBIMU  TMPUIUVIOTUHHBIMH  BOJ03a00pHBIMU
COOPY’KEHUSIMHU BKJIKOYAIOT JOPOTOCTOSIINE U TPYIOEMKHUE 110 MPOU3BOJICTBY CTPOUTEIBHO-
MOHTaXHbIE€ PaOOTHI JTOHHBIX HAHOCOCOPOCHBIX WJIM HAHOCOIEPEXBATHIBAIOIIMX rajepeit
[1].

Hannune B B0/103a0OpHBIX Y351ax JOHHBIX HAHOCOCOPOCHBIX M, B OCOOCHHOCTH,
JOHHBIX ~ HAHOCONEPEXBATHIBAIOLIUX Taliepei, NpPU PACHOJOXKEHUU ITUX Y3JIOB B
COOTBETCTBYIOIIUX  MPUPOAHBIX  YCIOBUSIX, TIOYTH  TOJHOCTBIO  TapaHTUPYET
NpeoTBpAlllEHUE MOMaJaHusl BICKOMbBIX HAaHOCOB B BOJI03a0OpHBIE OTBEPCTHUS, U C ITOU
TOYKHU 3PEHUSI OHM JIJISl TAKUX YCIOBUH SIBJISIFOTCS BIIOJHE HAJCKHBIMHU.

[locTpoenHble Ha OoJiee KPYIMHBIX OPOCUTENbHBIX cucTemax KaszaxcraHa ronoBHbIE
y37bl ¢ OOKOBBIMH M ()POHTAIBHBIMU MPUIIIOTUHHBIMU BOJ03a00pHBIMU COOPYKEHUSMHU C
JIOHHBIMU HaHOCOIIEPEXBATHIBAIOIIUMHU TaJePesMH MO0 MPEAJIOKEHHBIM CXeMaM BeIyIIUMU
YYEHBIMU CTPAHbI, MPAKTUYECKA OOECIICUMIHM TMOYTH IOJTHYIO 3allUTy MaruCTPaTbHBIX
KaHAJIOB OT 3aHECEHMs] BJIEKOMBIMH HaHOCaMH, Ojarojaps YeMy, €KEroJHble
AKCIUTyaTallUOHHBIE 3aTpaThl, CBSI3aHHbIE C TPYJIOEMKOH OYUCTKOM KaHaJIOB 3aMETHO
COKPATUJIUCh, a B pAJIE CIIy4aeB CBEACHBI Ha HET [2, 3].

CnenoBarenbHO, BHEAPEHHWE OTUX  COOPYKEHUH B  THIPOMEITMOPATUBHOE
CTPOUTENBCTBO SIBUJIOCH IPOIPECCUBHBIM U BBICOKOA(DPeKkTUBHBIM MeponpuaTueM. O1HaKo
3a BeCh MPOIIEAIINNA MEPHOJ] HAYYHO-UCCIIEIOBATENbCKUE U U300peTaTebckue paboThl B
o0iactu pa3pabOTKH HOBBIX 0oJiee pallMOHATIBHBIX CXEM BOJ03a00PHBIX COOPYKEHUH IS
YCJIOBUM MPEATrOpPHBIX YYaCTKOB peK IMKHOro permoHa KazaxctaHa mnpoBOAWINCH B
HEJOCTATOYHOM CTEICHH.

IIpy o>TOoM B pe3ynbTaTe aHamuM3a IPUPOIAHBIX YCIOBUM, W3y4YEHUH OIBITA
JKCIUTyaTallud ¥ KPUTHYECKOTO PACCMOTPEHMS] OCHOBHBIX TOJIOKEHHUU KOMIIOHOBKH
OOKOBBIX W (POHTAIBHBIX BOJI03a00PHBIX COOPYXEHHH C HAHOCONEPEXBATHIBAIOIIUMHU
rajiepesiMi, OLIEHKH IIe1eCO00pPa3HOCTH U HEOOXOJIMMOCTH MX OTIEIbHBIX DJIEMEHTOB H
KOHCTPYKTHBHBIX Pa3MEpPOB B COCTABE Y3JI0B, YCTAHOBJICHO, YTO B OOJILITMHCTBE CIy4acB
MPUHATHIE TEXHUYECKUE PELICHUS SIBJISIOTCS TPOMO3JKHUMH, HEpalMOHAIBHBIMU U
HECOOTBETCTBYIOIIMMHU KOHKPETHBIM MIPUPOIHBIM yCIOBUSIM.

KpoMe ckazaHHOro BBIIIE, 3TU COOPYXKEHHSI MUMEIOT Psii OTPUIATENbHBIX CTOPOH,
KOTOPbIE MOYKHO M3JI0KHUTh B CIIETYIOIIEM BUJIE:

1. Ilpu nmaBoakax pacueTHoil obecneueHHocTH 20% U Oosiee, KOrjga BOJ103a00pHOE
COOpY)KEHUE TMPOJOJKACT JEWCTBOBATh C  BKJIIOYEHHBIMH HAHOCOCOPOCHBIMHU U
HaHOCONEPEXBATHIBAIIUMU TajepesiMu, TOHKHO OCYLIECTBIATHCS OCBETIICHUE OT BJIEKOMBIX
HAaHOCOB HE TOJBKO 3a0HMpaeMoro B CHUCTEMY pPACXO0/a BOJbI, a JIOBOJBHO 3HAUYUTEIbHOU
YacTU BCEro PEYHOro CTOKa, MPOXOJSIIEro B 30HE Bojao3abopa. i 3TOro morepeyHsle



CEUEHMs Tajlepell yCTaHABIMBAIOTCA C pacyeToM OOECHEeYeHMs] BBICOKOM MpOMYyCKHOU
CIIOCOOHOCTH.

2. Ha mpenaropHslx ydacTKax B pycCllax PEK MPOUCXOIUT IEPEMEIIECHHUE TOBOJIBHO
KPYNHBIX (pakuui BIEKOMBIX HAHOCOB MAaKCHMAaJbHBIH TUAMETP KOTOPBIX 3a4acTylo
nocturaer 0,4-0,6m. Ha moaxoae k B0m03a0OpPHBIM COOpPYKEHUSIM OOJbIIas WX 4YacTh
cOpachiBaeTcsi B HWXKHUM  Obed  MIOTHMHBI  Yepe3  HAHOCOCOPOCHBIE U
HaHOCOIIEPEXBATHIBAIOIINE Tajeped ¢ TpPeOyeMbIMH JJIsi 3TOrO CPEIHUMHU CKOPOCTIMHU
notoka 6,0-7,0m/c. [Inst oOpa3oBaHMs B rajepesix TaKUX CKOpOcTed TpeOyercs Oonbline
BEJIMYMHBI Mepernaja MEXIy YpPOBHSAMH BOJIbl B BEPXHEM U HIDKHEM Obedax MIOTHHBI,
KOTOpasi B AaHAJOTHUYHBIX CilIy4asX [OJydaeTcsl 3aMEeTHO Oosblie  TpedyeMoil.
CrnenoBaTenbHO, Ui 3THUX CXEM BOA03a0OpPHBIX Y3JIOB BEJIWYMHA BBICOTHI TJIOTUHBI
HAXOJIUTCS B IPSIMOM 3aBUCUMOCTH OT MAaKCHUMAJIBHOTO IMAMETPA BIIEKOMBIX HAHOCOB.

3. B pe3ynbTaTe OTCYTCTBUS YETKUX MOJOXKEHUH M TEXHUYECKUX YCIOBUU MpH
MPOEKTUPOBAHUHM CYIIECTBYIOIIMX THIIOB BOJ03a00OPHBIX COOPYKEHUH MNPUHUMAIOTCS
BECbMa IIPOU3BOJIBHBIE TEXHUYECKHE pEIICHHs,, HE OOOCHOBBIBAIOIIME  HU BBICOTHI
w10TUHBL. Hu reomerpudeckux pa3MepoB MONEPEUHbIX ceueHn rajiepeil. CBUIETENbCTBOM
3TOrO SBJISIETCS pa3HOOOH B cXeMax ykKe OCYLIECTBIEHHBIX 00bEKTOB. [IpoeKTHPOBIIMKY HE
YUUTBIBAIOT B3aUMOCBSI3U MEX]y pa3Mepamu rajepeil 1 TpeOyeMbIMU CKOPOCTSIMU TEUCHHS
NOTOKA B HUX JUIsl 0OecrieyeHus] TPAaHCIOPTUPOBAHUS CAMBIX KPYIHBIX (PPaKIMil BIEKOMBIX
HAHOCOB C BBICOKOM IIJIOTHHBI.

B pe3ynprare MHOTONETHETO  WCCIENOBaHMA HamMu paszpaboTaHa  HoOBas,
CPaBHHUTENIbHO IMIpOCTas, HO BIIOJHE HaJAeKHas1 B paboTe cxema NPUILIOTHHHOIO
B0/103a00pHOT0 COOPY>KEHHsI, B KOTOPOM YUTEHBI [IEPEUHCICHHbIE BbIIIE HEJOCTATKH.

Ha nam B3rnsa Haubosiee HaleKHOW B OTHOIIEHWHM OOECHEYEHHUs YCTpaHEHMS
MOCTYTJICHUS BJIEKOMBIX HAHOCOB B KaHAJ SIBJIIETCS CXeMa MPUIJIOTUHHOTO BOA03a00PHOTO
COOPYXKEHUSI C TOTPYKEHHBIM BOJ03a00pHBIM OTBEPCTHEM U MPHUIOIHSATHIM MOPOrOM
perymnstopa (puc. 1).

[IpunnotuHHOE  BOJ03a00OpHOE  COOpY)KEHHE  T0  MpeajgaraeMod  cxeme
MpeHa3HauY€HO, MPEUMYIIECTBEHHO ISl 3a00pa B MAarucTpajibHble KaHAJIbl OPOCUTENIbHBIX
CUCTEM HeOOJbIINX BEJIMYMH PACX0/1a BOJbI U3 peK ¢ OOUIBLHBIMH BIEKOMBIMU HAHOCAMH Ha
UX MPEATrOPHBIX yUacTKax.

OcHoBHas ujes npenjgaraeéMod CXembl 3aKIO4aeTcsl B JalbHEHIEM YIPOLIEHUU
BCETO y3JIa COOPYKEHHUI ¢ MAKCUMAJIbHBIM CHIKEHHUEM TpeOyeMOl BBICOTHI TUIOTHUHBI, HO C
o0ecrieueHMeM IpU OSTOM BIIOJIHE HOPMAJbHBIX YCJIOBUM ISl HaJAeXKHON paboThI
B0/103200PHOT0 COOPYKEHHUS.

CornacHo NMpUBEIEHHOW CXEME, B COCTaB y3J1a BOJA03a00PHOI0 COOPYKEHUS BXOMSAT:
HU3KOHANOpHasi IUIOTMHA, COCTOSIIAas W3 BOJOCIMBHOW 1, muroBOM 2 yactei
B0/103a00pHOT0 COOPY>KEHHUS C BXOJIHBIM NOPOTOoM 4, rpyO0oi METaNIMYECKOM pemeTkoi 5 u
TOJIOBHBIM IUIOCKMM METaJUIMYECKUM 3aTBOopoM 6. 3a 3aTBOpOM pacmojiaraercs
BOJONpPHUEMHAsT KaMmepa 3 ¢ MNPUIOJHATHIM IIOPOIOM peryjsartopa 7 W  IJIOCKAM
METAJNIMYECKUM 3aTBOpOM peryisaTopa 8. Jlanee cienyer BoJoNpHUEMHBIN arokep 13 u
kaHan 14. BxogHoe oTBepcThe IOKepa MEPEKPhITO MENIKOW phli003arpajuTeIbHON CETKOM
11, or koHHma KOTOpOro mnpokjiaabiBaeTcs pblOoxon 12. M3 BogompueMHON Kamepbl
OTBOJIUTCSl NIPOMBIBHAs ranepess 9 ¢ MIOCKUM METaUIMYeCKUM TIIyOMHHBIM 3aTBOpoM 10
aBTOMAaTHYECKOIO JEHCTBUS.



Puc.1. Cxema B07103a00pHOTO COOPY>KEHHUSI C MTOTPYKEHHBIM BOJ103a00pHBIM
OTBEPCTUEM U MPUIOAHITHIM OPOTOM PETYIIATOPA.

YMeCTHO OTMETHTh, YTO OCHOBHAsl L€lb - MaKCUMallbHO€ CHI)XEHHE TpedyeMoi
BBICOTBl IUIOTMHBI - JIOCTUTA€TCS HE TOJBKO NPUHATHIMU  KOHCTPYKTHUBHBIMU
0COOEHHOCTSIMHU, HO M YCIIOBUSIMH 3KCILTyaTalluu U, IOATOMY, HUXKE pacCMaTpUBAIOTCS TPU
ciyyasi pexuma paboTsl BOA03a00PHOTO COOPYIKEHUS.

Cnyuau nepewii. 1lo pyciny peku TpOTEKAlOT MEKEHHBIE BOJbI, U IO BEPXHEMY
noanepromy O0bedy MOTOK C MaJbIMH CKOPOCTSMHU TEUEHHUS HANPAaBISIOTCS K BXOJHOMY
nopory 4, OTKyJla pacueTHBIM pacxoi BOJbl, MOJHOCTbIO OCBETJIEHHBI OT BJIEKOMBIX
HAaHOCOB 3a0MpaeTcss B BOAOINPHUEMHYIO Kamepy 3 M MOpOr peryisitopa 7 IMOCTYNaeT B
peryisTop, MPOXOAUT Yepe3 UIMTOBOE OTBEpCTHE &, najee yepe3 pbhl0o3arpaJuTenbHYIO
cetky 11 u Bomompuemusiii mrokep 13 moctymaer B kaHan 14. Ilpu stom 3arBop 10
IIPOMBIBHOM rajepeu 9 3akphIT.

Cnyuati émopou. Pacxomapl M ypoBHH BOJABI B HIDKHEM Obede TMIOTHHBI HE
IPEBBIAIOT 33/IaHHOM OTMETKH, HEOOXOAUMOM Al 0oOecredeHus: MOIyYeHUsl pacueTHOro
nepemnaga ypoBHeH, TpedyeMoro A HOpMaJIbHOW paboThl MPOMBIBHOM ranepeu. [lo pycmy
pEKH HayMHAETCs IEepEMEIICHHE BJIEKOMBIX HAHOCOB B BOJOINPHUEMHYIO KaMepy dYepes
BXOJHOM TIOPOT TMOCTYMAaeT pacxo] BOJbI, MPEBBIIMIAIOIIAA pPACUCTHBIN, 3aBj€Kas U
HEKOTOPYIO YacTh BIEKOMBIX HAHOCOB, MAaKCUMAJIbHBII TUAMETP KOTOPBIX OTPaHUYMBAETCA
KOHCTPYKIIMEH rpyOoil pemerku, T.e. 3aJaHHOM BEJIMYMHOM MpOCBETa MEXIY €€
CTEPKHSMH.



Jliisg cOpoca U3MUIIHEro pacxoa BOJAbI U OTBOJAA B HUKHUN Obed, MOCTYNMAIOIIUX B
BOJIONIPUEMHYIO KaMepy BIJIEKOMBIX HAHOCOB, BKJIIOYAaeTcsi B pabOTy MpOMBIBHAs rajiepes
MyTeM aBTOMATHYECKOrO0 OTKpPBITUS 3aTBopa. llepeman Mexay YpOBHSMH BOJbI B
BOJIOTIPUEMHON KamMepe u HIWKHEM Obede TIUIOTHHBI, HEOOXOMUMBIA IS CO3JIaHUS
TpeOyeMoil CKOpPOCTH TEYEeHMsI TOTOKa B Tajiepee, MNpeaonpeieNseTcs MaKCUMajlbHbIM
JUAMETPOM BJIEKOMBIX HAHOCOB, OCTYNAIONINX B BOJONPUEMHYIO KaMepy.

JUIs  maHHOTO ciydas 3aTBOp PETYJSATOpa TMOJHOCTBIO OTKPHIT W TOJJIEpiKaHUE
TpeOyeMOoro ypoBHsI BOJBI B BOJONPHEMHONW KaMepe AaBTOMATHUYECKH OOCCIICUnBACTCS
OTKpPBITUEM 3aTBOPA MPOMBIBHOI rajepeu.

Cnyuan mpemut. Ilo pycny peku IpoXoAsST NaBOJAKOBbIE pacxoabl Boubl 20-
JeTHeW u Oojiee dYacTOW MOBTOPSEMOCTH C OTHOCHTEIHHO BBICOKMMH OTMETKAMH
ypOBHEH BOjBI B HIDKHEM Obede. [Ipu aToM 3a060p BoABI B CHUCTEMY HE IpEeKpaliaeTcs.

B nanHOM ciiyyae MOJKHBI OBITH BBITIOJHEHBI CIEIYIOUIUE YCIOBHS:

- YCTPAaHUTh TMPOCKOK B BOJONPUEMHYIO KaMepy U Jajee B KaHajd pacxojaa BOJbI
CBEpPX PACUETHOTrO.

- o0ecrneynTh HOpMaIbHYI0 PaboTy MPOMBIBHOM Taliepeu.

BoimoniHeHne 9STUX YCIOBUM  OCYHIECTBISIETCS IYTEM YacTHOTO TMPUKPBITHS
3aTBOpAa  PEryjsiTopa U CO3JaHMsl HEKOTOPOro  MOANOpa YPOBHA  BOABI  MEpen
PEryJIsTOPOM C TAaKUM pPacueToM, 4TOObI B KaHaNl MOCTYMaj pPAacUeTHBIM pacxo]| BOJBI,
a CO3JaBaéMblil mepej] peryjsiTopoM TOJNOpP YpPOBHS BOJABI, CO CBOEH CTOPOHBI,
oOecrieunBai HEOOXOJAMMBIN TIEperaj; MEXIy YPOBHSIMH BOJBI B BOJONPHUEMHON Kamepe
U HIDKHeM Obede IUIOTUHBL,  TpeOyemblid [Uisi HOpPMajibHOW pabOThl IPOMBIBHOM
rajiepem.

Herpynno ybGenutbcst B TOM, UYTO pE3KOE CHIDKEHHE TIOCTe BOJI03a00pHOTO
OTBEPCTUSI CKOPOCTEH IMOTOKAa, MOCTYIAIOLIEro B BOAOIPHUEMHYIO Kamepy, a TaKke
HaJIMYUE MPUIOJHATOrO MOpora peryjsiTopa CO3Jal0T OJIaronpusTHbIE YCIOBHUS s
BBIMA/ICHUS B BOPOHKY BXOJHOTO OTBEPCTHS TMPOMBIBHOW Tajleper HE TOJIbKO BCEX
YaCTHI[ BIIEKOMBIX HAHOCOB, HO W KPYIHBIX (pPaKIuii B3BEHIEHHOTO CTOKA (KPYITHBIHA
MeCcoK, MeNkasi rajibka). Jlanee, 3agaHHBIE 10 MAaKCUMAJIbHOMY AHAMETPY BIEKOMBIX
HAHOCOB, MOCTYMAIOIIUX B BOJONPUEMHYIO KaMepy, CKOPOCTH TEUYEHMsI MOTOKa B rajepee
o0ecreynBaeT BRIHOC BCEX 3TUX HAHOCOB B HUKHUM Obed) MIOTHUHBI.

Jannass mnpopaOoTKa CXeMbl MPUIUVIOTUHHOTO BOJI03a00PHOTO COOPYKEHUS C
NOTPY>KEHHBIM BOA03a00pPHBIM OTBEPCTHEM U MPUIIOAHSTHIM IMOPOIOM pETYyNATOpa s
pa3IUYHBIX [0 BEJIMYMHAM PACUYETHBIX PACXOJO0B BOJbl KAHAJIOB IOKAa3ajo, 4YTO JUIS
BEJIMYHH PACYETHBIX PACXOIOB BOIBI MeHee 2,0 M°/C BBICOTA [UIOTHHBI MOJTydYacTCs He Gonee
1,5 M, ayist pacxonoB Oosee 5,0M°/C BBICOTA TUIOTHHBI MOYKET JOCTHIATh 2,5-3,5M.
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AHHOTaAIU

B craThe nmpuBOANTCS KPUTHUECKUI aHAIU3 paOOThI Y3JI0B MUTAHUS OPOCUTEIbHBIX
cucteM ¢ OOKOBBIMM WIM  (DPOHTAJIBHBIMU  MPHUIUIOTUHHBIMH  BOJ03a00pHBIMU
COOpPYKCHUSMH. YKa3aHbl Psii OTPULATEIBHBIX CTOPOH 3THUX coopykeHuil. [IpuBomurcs
OTHMCaHWe HOBOW, CPaBHUTEIBLHO MPOCTOM, HO BIOJHE HAACKHOW B pPabOTE CXEMBI
HNPUIIOTUHHOTO BOJ103a00PHOT0 COOPYKEHUS

AHHoTanusg

Makamnana Oyuipiik He OeTTIK OereT »KaralayblHIAFbl Cy ally KYpbUIBICTaphl Oap
cyapy Ky#eciHiH OacTamKbl KOPEKTCHIpY TYWIHAEPIHIH )KYMBIChIHA CAHMBIK TYpJE Tajaaay
KkenTipired. byn  KypbulbicTapAblH —KeiOip KeMmmumikTepi artansin  eTiieni. berer
YKaraJaybIHIaFbl )KaHa, KapanaibiM, O1paK )KYMBICHI THIMJ1 Cy ally KYPBUIBICBIHBIH CXEMachl
CUTIaTTaNIaJIbl.



