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OBIIAA XAPAKTEPUCTUKA PABOTHBI

AKTYaJIbHOCTH TeMbl Auccepranun. Boaueiii koMmieke YyHCKOW TOIMHBI B
Koipreizckoil PecnyOnuku nMeeT uppUralioOHHO-3HEPIeTHUECKOE U MPOMBIIIJIEHHOE
3HauUEHHUs, OOecreuynBaeT MOoJady BOJbl HA OPOLIEHUE 3€MeNlb BOCbMHU PalOHOB
Uyiickoit obact 1 1ByX paiioHOB pecnyosnku Kazaxcras.

[Tpu TakOM OOJIBIIOM U CJIOKHOM IO COCTaBY BOJHOM KOMILIEKCE IPaBUIIbHBIN
y4eT BOJHBIX PECYPCOB IPEICTABIAET BAXKHOE IOCYIapCTBEHHOE 3HAYECHUE.

JUiga yuyera BOABI BCE BOAHBIC apTEpPUM, B TOM YHCIE MAaruCTpaJbHBIE,
MEXXO3AMCTBEHHbIC U BHYTPUXO3SIMCTBEHHBIE OPOCUTEIIBHBIE KAaHAJIBI OCHAIIEHBI
TEMH WIM HWHBIMH THUIIAMU BOJOMEPHBIX COOpYXeHHW. HM3ydenume omnbiTa HX
JKCIULyaTallud IIOKa3bIBAa€T, YTO €CIM BOAOMEPBI HAa MAaruCTPAJIbHBIX U
MEXXO03UCTBEHHBIX KaHajlaX (PYHKIIMOHUPYIOT B OCHOBHOM Ha JOJDKHOM ypOBHE, TO
paboTa Mo ydeTy BOJbl HAa BHYTPHXO3SMCTBEHHBIX KaHajaxX IIOCTaBJ€Ha BeChbMa
ciabo.

OO61ast mpoOTSKEHHOCTh BHYTPUXO3SMCTBEHHBIX KaHaioB B Uyilckol aoiuHe
coctaBisier 5330,4kM, KOJMYECTBO MOCTPOEHHBIX Ha HHUX rugponoctoB 29mr. K
HACTOSIILIEMY BpPEMEHHM, HU OJMH K3 ATUX BOJAOMEPOB HE ObLI MPEACTABICH K
INEPBUYHOM TOCIOBEpKE (ATTECTallMM), YTO HEIOMYCTUMO B YCIIOBUSAX ILIATHOTO
BOJIONONB30BaHuA. [IpuunHOl 3TOMY SBIseTCS HEHajaexkHas paboTa BOJOMEPOB
TUIIOB «DUKCHUPOBAHHOE PYCIO» U «BONOCINB C TOHKOW CTEHKOI», IIOCTPOCHHBIX Ha
BHYTPHUXO3SMCTBEHHBIX KaHAIAX OPOCUTENbHBIX cucTeM Uyiickoi obmactu. [losTomy
IPU TaKOM IIOJOKEHUMM TOYHOCTHM BOJOYydYEeTa IIyTEM COBEPLICHCTBOBAHMS
METPOJIOTUYECKUX M DKCIUIyaTAallMOHHBIX II0Ka3aTelIed T'UAPOIOCTOB CTAHOBUTCS
aKTyaJIbHOM 3aJ1a4cHl.

Leabo wucciaenoBaHUs SBJSIETCS IMOBBIIMIEHUE TOYHOCTH H3MEPSEMBIX
pacxomoB BOABI BO BHYTPUXO3SHWCTBEHHBIX KAHAJIAX ITyTEM COBEPIICHCTBOBAHUSA
KOHCTPYKIIMM ¥ KOMIIOHOBOK BOJOMEPHBIX COOPYKEHHM.

OcHoBHBIE 32124 PA0OTHI:

- cOop u 000011IeHNEe MaTEPUATIOB U3 JIUTEPATYPHBIX UICTOYHUKOB MO BOIPOCaM
pa3pabOTKH, MPOECKTUPOBAHMS, CTPOUTENBCTBA M SKCIUIyaTallud BOJIOMEPHBIX
COOPY’KEHHUI IPUMEHUTEIBHO K BHYTPUXO3HCTBEHHBIM OPOCHUTEIBHBIM KaHajaM;

- o0cnenoBaHuE SKCIUIyaTallMOHHBIX IOKa3aTelled BHYTPUXO3MCTBEHHBIX
KaHaJoB, C 00paleHueM 0co00e BHUMAHHUE HA UX HEAOCTaTKU;

- HW3Y4YEHME OKCIUIYyaTAllMOHHBIX II0Ka3aTeJIeHd W3BECTHBIX BOJOMEPHBIX
COOPY’KEHHUIA, ¢ OOpaIieHneM BHUMaHNUE Ha PEXKUMBI UX paOOThI;

- Ha OCHOBE aHaju3a pabOT BOJOMEPHBIX COOPYXEHHH C MOANOPHO-
IIEPEMEHHBIM  PEXUMOM  HCTE€YEHHs  COBEPILICHCTBOBAHUE KOHCTPYKLUUH U
KOMIIOHOBKH BOJOMEPHBIX COOPYKEHUW JUIsSl MPAKTUYECKOTO MX HCIIONBb30BAHUSA Ha
BHYTPUXO3MCTBEHHBIX KaHAJIAX;

- CO3JaHHME HKCIIEPUMEHTAIBHBIX 00BEKTOB ISl pa3pabOTaHHBIX BOAOMEPHBIX
COOPY’KEHUI U U3yUYeHHUe UX padoThl B MOANOPHO-IIEPEMEHHOM PEKUME UCTEUEHUS;

- pa3paboTka pEeKOMEHJAMK 10 KOMIIOHOBKE, KOHCTPYHUPOBAHHUIO U
TUAPABIMYECKOMY  pacueTy BOJOMEPHBIX COOPYKEHUH, PEKOMEHAYEMBIX K



IIPUMEHEHUIO Ha BHYTPUXO3SUCTBEHHBIX KAHAIAX OPOCUTENBHBIX CUCTEM B YCIOBHUAX
HOATIOPHO-IIEPEMEHHOTO PEKMMA UCTECUEHHS.

Meroanka ucciaenoBanmus. TeopeTHUEeCKHME U HKCIIEPUMEHTaJbHbIE Pa0OThI
IPOBOAWINCH  METOJAMU  THUJPABIMYECKUX  HMCCIEAOBAHUWA  COOPYKEHUH,
IIOCTPOCHHBIX HAa BHYTPUXO3SIMCTBEHHBIX KaHaJaX OPOCUTEIBHBIX cUCTEM UyHCKOU
nosuHbl. [Ipn NpoBENEHMHM HCCIENOBAHMM NPUMEHSJIMCh METOMBI, M3JI0KECHHBIE B
HOpMaTUBHBIX JokymMeHTax MBU 11-10; MBU 12-10, MBU 13-10 u MBH 06-90.

Hayunasi HoBu3Ha pa0doThI:

- YTOYHEHbl M pa3paboTaHbl TpeOOBaHUS K KOHCTPYKLUSM BOJOMEPHBIX
COOpY’KEHUH Ha BHYTPUXO3SMCTBEHHBIX KaHAJIaX OPOCUTEIBHBIX CUCTEM;

- pa3pabOTaHbl HOBbIE U YCOBEPIIEHCTBOBAHHBIE KOHCTPYKIIMH U KOMIIOHOBKHU
BOJIOMEPHBIX COOpyx’eHH TUNOB «lIpsamoyronpHblii Hacanok» u «Bomocnus-
HACaJI0K»;

- Ha OCHOBE TEOPETUYECKUX HCCIIEeNIOBaHMI 00O0CHOBaHa MPOIYCKHAs
CIIOCOOHOCTH pa3pabOTaHHBIX BOJAOMEPHBIX COOPYKEHHIA;

- pa3paboTaHbl pPEKOMEHJAIMU [0 KOMIIOHOBKE, KOHCTPYUPOBAHUIO U
TUAPABIMYECKOMY PAcyeTy HOBBIX W YCOBEPLIEHCTBOBAHHBIX BOJOMEPHBIX
COOPYKEHUHU.

IIpakTH4yeckas 3HAYUMOCTh MOJYYECHHBIX Pe3yJbTaTOB. BHEApEeHNE HOBBIX
U YCOBEPIICHCTBOBAHHBIX KOHCTPYKIMM BOJOMEPHBIX COOPYKEHMH, C pa3pabOTKoOH
pPEKOMEHJAUMi 1O UX MPOCKTUPOBAHUID, CTPOMUTEIBCTBY M JKCIUIyaTallHIo
II03BOJISCT:

- OCYLIECTBUTHh YYET BOJABI BO BHYTPUXO3SWCTBEHHBIX OPOCHUTEJIBHBIX KaHalax, C
JOITYCTUMOM TOYHOCTBIO U3MEPSAEMBIX PacXo/i0B BOJBI B npeaenax 5%:;

- BHEIPEHHE METOJUKH PacyeTa yCOBEPLICHCTBOBAHHBIX KOHCTPYKIMH BOJOMEPHBIX
COOPY’KEHHUI, pabOTAOIIMX B OAMOPHO-IEPEMEHHOM PEXUMAX UCTCUEHHUS.

JKOHOMHUYECKAsA 3HAYMMOCTH IIOJYYEHHBIX PpPe3yJbTaToB. Pe3ynbraTsl
VCCIIEJOBAHUM MCIIOJIb30BAHBI:

- IpH co37aHuu (ITyTeM PEKOHCTPYKIMH CYIIECTBYIOIINUX BOJOMEPHBIX COOPYKEHHM
TunoB «®dukcupoBaHHoe pyciioy», «BogocnuB ¢ ToHkol creHkoi» u «Hacamok»)
JEBSITH DKCIEPUMEHTAIBHBIX BOJOMEPHBIX COOpYKeHMM Tuna «lIpsaMoyronapHbIi
HAcaJoK» M YEThIPEX HSKCIEPUMEHTAJIBHBIX BOJOMEPHBIX COOPYXKEHUH THIIA
«BonocnuB-Hacanok». l'omoBas skoHOMMUecKas 3(PPEKTUBHOCTb OT BHEIPEHUS
pa3paboTaHHBIX BOJOMEPOB cocTaBisieT 20ThIC.COM Ha OJHO COOPYXKEHHUE, B
3aBHCHUMOCTH OT MPOIYCKHBIX CIIOCOOHOCTEH.

OCHOBHBIE I10JIOKEHHUS JUCCEPTALMH, BBIHOCUMbIE HA 3AILNUTY:

-3KCIUTyaTallMOHHbBIC  II0KA3aTeId  BHYTPUXO3SMCTBEHHBIX  OPOCUTEIIBHBIX
KAHAJIOB U BOJOMEPHBIX COOPYKECHUN HA HUX;

- YTOYHEHHBIE TPeOOBaHHUS, IPEIBSABIIAEMbIE K HOBBIM M YCOBEPIIEHCTBYEMBIM
BOJOMEPHBIM COOPYKEHUSIM;

- TEOPETUYECKHE pPa3pabdOTKH IO ONPEACIICHUIO MPOMYCKHOM CIIOCOOHOCTH
pa3pabOTaHHbBIX BOJIOMEPHBIX COOPYKEHU;

- JKCIIEpUMEHTalbHblE OOBEKTHI W  OKCIUIyaTalMOHHBbIE  MOKa3aTeiau
pa3pabOTaHHbBIX BOJIOMEPHBIX COOPYKEHU;



- HOBBIE U YCOBEPIICHCTBOBAHHBIE KOHCTPYKLMHU BOJIOMEPHBIX COOPYKEHUI
tunoB «BonocnuB-Hacanok» u «lIpAMoyroiapHbId HACAIOKY;

- PpEKOMEHJaluMW 10 KOMIIOHOBKE M KOHCTPYUPOBAHHMIO HOBBIX U
YCOBEPILIEHCTBOBAHHBIX KOHCTPYKIMIA BOJOMEPHBIX COOPYKEHUH.

JInunbiii Braax couckarensi. Ha ocHOBe aHanmn3a HaydHBIX MaTEpUaIOB
aBTOpoM c(OpMyIIMpOBaHBI LEJIM U 3a/Ja4d HCCIEAOBaHUM, HAMEYEHbl OCHOBHBIC
NyTH WX peanu3auuud. ABTOpP CaMOCTOSATENIBHO YYacTBOBaJl B IUIAHUPOBAHUU U
IPOBEJECHUNA HATYPHBIX M TEOPETHUYECKUX HCCIEIOBAaHHM, COBEPILIECHCTBOBAHUU
KOHCTPYKIIMH BOJOMEPHBIX COOPY>KEHUH, CO3JaHUM HATYPHBIX HMX O0OpasloB U
pa3paboTke pEeKOMEHJAalUMid IO HMX KOMIIOHOBKE U THUIPABIMYECKOMY pacuery
PEKOMEHYEMBIX K BHEIPEHUIO COOPYKEHUU.

Anpobanuss pe3yabTaTOB HCcaeqoBaHMil. Pe3ynbTaThl wHcCclenoBaHUN
NOKJIAIbIBAJIUCh  HA  CIEAYIOIIMX  HAYyYHO-TEXHHUYECKHMX UM  MPAKTHYECKHUX
KoH(pepeHuusax: MexayHapoJHOW Hay4dHO-TIpaKTu4Yeckor KoHpepenunn «Hacupaun
HNcanoB - BuAHbIA rocymapcTBeHHbIM Jnesarens Keipreizckoil PecrmyOnukmy,
NOCBAIIEHHOW K 70-JI€TMI0O €O JHA POXKAECHUS TOCYAApPCTBEHHOIO JIESTENS
H.N.McanoBa (r.bumkex, 2013r); MexayHapoqHOH  Hay4HO-NPAKTUYECKON
koH(pepeHuun «CtpoutenbHOe 0OpazoBaHve M Hayka KbIprbl3cTaHa: MepCreKTHBBI
WHTErpallid, WHHOBallMM W mapTtHepcTBa» (T.bumkek, 2014r); MexmayHapoaHoi
HAy4YHO-TIpaKTU4YeCKO KoH(pepeHnn «CoBpeMeHHbIE MPOOJIEMbl U MYyTH PAa3BUTHUA
3aIUThl HACEJICHUS ¥ TEPPUTOPUM OT Ype3BbIYAlHBIX cuTyaruit» (r.bumkek, 2016r);
2-om I'BIl (rmoGampHOE€  BOJHOE  TAPTHEPCTBO) MO  MHCTPYMEHTAPHIO
UHTETPUPOBAHHOTO TOPOICKOr0 BOAOCHAOXKEHUSI U BOM0OTBeAeHUS B LleHTpanbHON
Azun (r.Anmatsl, 2016r); MexXayHapOOHBIX MEXKBY30BCKUX HAyYHO-IPAKTUYECKHUX
KOH(pEPEHLUAX-KOHKYpCaX HAy4YHbIX JOKJIAJ0B CTYJIEHTOB M MOJIOABIX YYEHBIX
«/IHHOBaIIMOHHBIE TEXHOJOTUHU U NIepenoBbie pemenus» (r.bumkek, 2013-2015rr).

IMostHOTA OTpa:keHHs1 pe3yJabTATOB auccepranuu B nyouaukanusx. [lo
pe3yibTaTaM UCCIEI0BAHUI OIyOJIMKOBAHO 6 HAy4YHBIX TPYAOB, U3 HUX 2 CTaTbU B
3apyoexubix n3ganusx PMHIL u momyuyen 1 Ilatent Keipreizckoir PecnyOnuku Ha
MIOJIE3HYIO MOJIETb.

Ctpykrypa u 00bem auccepranmu. JlucceprannoHHas pabota COCTOUT W3
BBEACHUS, YETHIPEX TIJIaB, 3aKIIOUECHMS, CIUCKA JINTEpaTyphl, NpuiokeHui. OHa
U3JI0)KeHa Ha 158 cTp. KOMIIBIOTEPHOrO TEKCTa, BKIOYaeT S5S1 wmoctpauuii, 17
Tabsuil, 9 NPUIOKEHH, B CIIUCKE UCTI0JIb30BaHHOM nuTepatrypsl 102 HauMeHOBaHUIA.

OCHOBHOE COJAEP KXAHUE IMCCEPTALIMHU

Bo 6s6edenuu w310XEeHBI COCTOSHHE MPOOJIEMBI, aKTyaJbHOCTh TEMBI, IICIb,
3aJaud M METOAMKA HCCIICJJOBaHUM, HayyHas HOBU3HAa pabOThl, MpPaKTHYECKas
LIEHHOCTh M 3aIIMINAEMbIE IIOJIOKEHHsI AUCCEPTAlUU, peanu3anus pe3yJIbTaToB
MCCIICJIOBAHMIA, a TAKXKE arpodarys, myoauKanus, CTpyKTypa 1 00beM JuccepTaIii.

B nepeoni 2nase npuBOIATCA KpPAaTKUE CBEICHHS OPOCHUTENBHBIX CHUCTEMax
Uylickoil 00JaCTH, B TOM YHUCJE JAETCS aHAJIU3 O COCTOSIHUM BHYTPUXO3AHCTBEHHBIX
KAHAJIOB M OCHAILIEHHOCTH UX BOJOMEPHBIMH COOPY/KEHUSIMH.



B Uyiickoil poiauHe pecnmyONMKM Ha MPOTSHDKEHUM psia  JeCATUIIETUI
(GYHKIMOHUPYET  YHUKAIBHBINA, WMEIONMHA BaXXHOE HAPOTHO-XO3IUCTBEHHOE
3HAU€HUE, B TO K€ BpeMs OYEHb OOJIBIION W CIIOKHBIA BOJHBIA KOMILUIEKC. DTOT
KOMIUIEKC B3aUMOJICHCTBYET ¢ JeBAThIO0 pekamu — YUy, [llamcu, Hccwik-ATta, Hopyc,
Anamenus, Ana-Apua, Cokynyk, Kapabanta u Acnapa. Ilo cuctemam 3TuX pek
OCYUIECTBJISIOTCS BO03a00p, TPAaHCHOPTHUPOBKAa M IOjada BOABI Ha OpOIIAEMbIC
3emiu (twtomaneto 320824ra) Yyiickoit obnactu KP, Mepkenckoro u Kypnatickoro
paiioHoB Kazaxcrana. Kpome Toro, 3T BOJIHbIE PECYPCHI HCIOJIb3YIOTCS TAKKE U JIJIs
HY’K]l SHEPT€TUKH U MPOMBIIIIICHHOCTH HaIllEH PeCITy OIUKH.

B cocraB 3TOro BOJHOIrO KOMIUIEKCAa BXOJST, KPOME MHOTIOYMCIEHHBIX
BOJ03a00pHBIX,  BOJOHAKOINUTEIbHBIX, CETEBBIX U  JPYTUX  COOPYKCHHH,
OpOCHUTENbHBIC KaHAIIBI O0IIEH MPOTSKEHHOCTHIO O0Jiee 6978KkM, B TOM YHUCIIE:

- O6Bognoit Yyiickuit kanan, FOxnas, Bocrounas u 3amannas BeTku bosbiimx
UylCKHAX KaHAJIOB U APYIME€ MAaruCTpalbHbIE KAHAJIBI IPOTSHKEHHOCTBIO 350KM;

- MHOTOYMCJIEHHBIE MEXKXO03SIMCTBEHHBIC KAHAJIBI, TPOTS)KEHHOCTHIO 1624KM;

- OTPOMHO€ KOJIMYECTBO MOCTOSIHHO JIEMCTBYIOLIMX BHYTPUXO3SIMCTBEHHBIX KAHAJIOB,
HaXOALIMXCsSl KaK Ha OajaHce rocydpekJaeHui, Tak u Ha Oanance ABII, npu sTom
OPOTSKEHHOCTh opocuTeneil coctaniseT 6osiee 5330km, B TOM yuciie BOJOTOKOB B
3eMiITHOM pyciie 3719kM, ocTanibHbIE — B OOJIMIIOBKAX U JIOTKaX.

B ommume OT MarucTpajibHbIX M  MEKXO34MCTBEHHBIX  KaHaJOB,
BHYTPUXO3AMCTBEHHbIE BOJOTOKM HMMEIOT Majble pa3Mepbl U XapaKTEPHU3YIOTCS
HU3KOW TIPOIMYCKHOM crmocoOHOocThi0. [lpu 3TOM mapamerpsl opocuTenel wu
TUJPABIMYECKUE XaPAKTEPUCTUKHU IIOTOKOB B HUX XapPaKTEPU3YIOTCS JaHHBIMU:

- KQHAJIOB B 3€MJITHOM DPYCJIE: MONEPEYHOE CEYEHUE — TPaAIEUEHUIAIbHOE, [UPUHBI
no aHy b = 0,4 — 1,0M; orkocel m = 1,0; BBICOTHI HCTp = 0,4 — 0,6M; yKJIOHBI | =
0,0001 — 0,002; pacxogst Q = 0,3 —1,0m3/c; wmanonmnmenus H = 0,3 — 0,5M;
ckopoctu v = 0,1 — 0,8m/c u kunetTnuHoctT notokoB F. = 0,1 — 0,5;

- 00IMIIOBaHHBIX OETOHOM KaHaJaX: CEYEHUs - TparneleruaaIbHOE U MPSMOYTOJIbHOE;
b=06-10m Hqp,=06—-12m; m=10-15; i =0,001-0,03, Q=05-—
1,5mM3/c; H =0,3—0,6m; v =0,3—3,0m/cu E. = 0,1 —3,0;

- JIOTKOB MapabO0IMYeCKOr0 CEUCHUS: le =40—-100;i =0,001 -0,04; Q =0,5 —
1,0mM3/c; H = 0,2 — 0,6m; v = 0,3 — 5,0m/c; u E. = 0,1 — 5,0.

Tpacchl BHYTPUXO3MCTBEHHBIX KaHAJIOB MPOXOST KAaK BJIOJb, TaK U MOIEPEK
TOPU30HTANIEH, ITPU ITOM TAKOE Pa3MELIEHNE KAaHAJIOB UMEET MECTO U B IIPEATOPHOM,
Y B paBHUHHOM 30HaXx.

AHaIM3 MaTepUaNIOB, TMIOJYYEHHBIX IMPU H3YYEHUM HKCIUTYyaTallMOHHBIX
NOKa3aTeel BHYTPUXO3AMCTBEHHBIX KAHAJIOB, CBUAETEIBCTBYET O HUKECIEAYIOLIEM.

Kanansl B 3eMIIsIHOM pyciie, Kak IPaBUiio, 10 IyCKa BOJIbI UMEIOT MPABUIIbHYIO
dbopMy HE TOJIBKO O MEPUMETPY IMOMEPEUHOro Ce4YeHHus, HO W mo ux maauHe. C
IIyCKOM BO/JIbl HAUMHAET MEHATHCS BCA KapTHHA B XyJALIYIO CTOPOHY. B wacTHOCTH, Ha
KaHaJax, MOCTPOEHHBIX B IPEATOPHOU 30HE U:

- MONEPEK TOPU30OHTAIICH, HAUMHAIOT CMBIBATHCS TAJICYHUKOBO-TIECYAHBIE TPYHTHI,
OOHaXaIOTCSI JIeKauWe TOA OTUMU TPYHTaMH OYyJIBDKHUKH, pycia KaHAaJIOB



CTAHOBSITCSl yCTOMUYUBBIMU, CMBIBAIOTCS TPYHTBI U C OTKOCOB, BOJIOTOKU TEPSAIOT CBOIO
dbopMy, U3MEHSIFOTCS ¥ THAPABINICCKUC TTOKA3ATEIM CAMUX TTOTOKOB;

- BJI0JIb TOPU3OHTAJICH, TPOUCXOJIUT OCAXKJIeHHE (YIUIOTHEHHE) TPYHTOB HE TOJIHKO
10 MEPUMETPY BOJOTOKOB, HO U MO UX JJIMHE, HAOJIIOIa€TCsI CMBIB TPYHTOB C OJHUX
Y4aCTKOB M OTJOXKEHHE HUX Ha APYTUX, MPOUCXOJUT OTIOKEHUE B3BEIICHHBIX W
MeIKO(GPaKIMOHHBIE COCTaBbl JOHHBIX HAHOCOB, U3MEHSAIOTCS (DOPMBI U MapaMeTPhI
KAHAJIOB, a TAKXKE TMAPABIMYECKHUE IOKA3ATENHN BOJAHBIX TOTOKOB.

Kananpl, mocTpoeHHble B pPaBHUHHOW 30HE€ KakK BJOJb, TaK MW IONEPEK
TOPU30HTANIEH, U3MEHSIOTCS JO HEY3HABAEMOCTHU: BOJIOTOKH 3apacTar0T KaMbIIOM U
OPYTMMH TpaBaMH, 3aWJIMBAIOTCA MECKOM M WJIOM HACTOJIbKO, YTO, M3-32 PE3KOTO
YMEHBILICHUS] IUIOWAAU T[OMEPEYHOr0 CEYEHHsS CaMHX KAaHAJIOB W YBEJIUYECHUS
Kod¢uIreHTa MEPOXOBATOCTH JI0KA PYyCIIa, OCIOKHAETCS Moj1ada TpeOyeMoil BOIbI
BOJIONOTPEOUTENSAM - JI€XKaHaM, IPUYEM Takasl CUTyalusi BOSHUKAET MPAKTUYECKU B
TIEPBBIN YK€ TOJ] IKCILTyaTallMA BOJHBIX 0OBEKTOB.

AHanu3 KCITyaTallMOHHBIX TOKa3aTelell opocuTeneil B OETOHHOW O0IHUIIOBKE
U JIOTKAaX MOKa3aJl, 4TO B LIEJIOM TaKWE BHYTPUXO3SUCTBEHHBIE KaHaJIbl PabOTarOT
HOPMaJIbHO, O0EeCIIeurBasi HEMPEPHIBHYIO BOJIOMOAAUY BOJIONIOTPEOUTEIISIM.

g ydera BOIBI OpOCUTENBHBIE CHUCTEMBI UyWCKOW IOJMHBI apMHUPOBAHBI
BOJIOMEPHBIMU  COOPYXEHUSIMU (TUIPOINOCTAMH), O0OIIee KOJIMYECTBO KOTOPBIX
coctaBisieT 1279, B TOM 4YHCJIE Ha MEXKXO3IHMCTBEHHBIX KaHamax — 1149 wu
BHYTPUXO3AUCTBEHHOW — 29mr. Ilpm »3TOM ecam Bce THAPONOCTHI Ha
MEXXO3SIMCTBEHHBIX ~KaHajlaX HaxoJsATca Ha OanaHce, TO THAPOMNOCTHI Ha
BHYTPHXO3SMCTBEHHBIX KaHallax — HMX Ha OallaHce HEeT, HET HUX M B COCTaBe
aTTECTOBAHHBIX BOJIOMEPHBIX COOPYKEHUI.

N3yueHne yuera BOJIbI HA BHYTPUXO3SMCTBEHHBIX KaHallax MOKa3aj, YTO €CIU
B TOJIOBHOM €€ 4YacCTU YYeT BOJbl BEJETCA Ha TUIPOMNOCTaX MEXKXO03IMCTBEHHBIX
KaHaJlaX, TO ATOT YYET MpH MOJa4ye BOJbI BOJOMOJIb30BATENIEM (JIeXKaHaM) U3 CaMOro
KaHaJla BEJETCSI B OCHOBHOM «HAa TIJIa3», YTO HEAOMYCTHUMO B YCJOBHUSAX IUIATHOTO
BOJIOTIOJIb30BAHUSI.

Bo emopoii 2nase tipuBeneHbl yTOUHEHHBIE TPEOOBAaHUS K BOJIOMEpaM,
pe3yJbTaThl aHajliv3a NPUMEHUMOCTH CYIIECTBYIOIIMX W BHOBBH pPa3padOTaHHBIX
COOpPYKEHUW NPUMEHUTEIBHO K BHYTPHUXO3SHCTBEHHBIM OPOCHUTEIIbHBIM KaHaJlaM.
Cnemyer OTMETUTBH, YTO K pa3pa0OTaHHBIM O HACTOSIIETO BPEMEHU BOJOMEpaM
OBLIO Y€JIEHO MHOTO BHUMAHHE KaK y 3apyOeKHbIX, TAK U OTEYECTBEHHBIX YUECHBIX U
urxeHepoB. K ux gucny Bxoast ApramonoB K.®., AGapacynos U.A., AramoHoBa
A.B., Amxswirynosa I'.C., boukapes f.B., bunuk O.A., byteipun M.B., beiiekeen
K. K., bareikoBa A.XK., Banentunu JI.A., Banentunu K.JI., Xenesusxkos I'.B.,
Kuenuyk A.®., KommaroB Bb.T., JlaBpoB H.II., ITomotoB A.Il., Carapkyno C.C.,
Oununos E.I'., Xamanos WU.b., Spues B.H. u npyrue. bnarogaps pa3pabotrkam >Tux
U JPYTUX HCCIEIOBATENC, K HACTOSIIEMY BpPEMEHH pa3pabOTaHO MHOMXKECTBO
BOJJOMEPHBIX yCTpPOMCTB (puc.l), mnpenHa3HAUYEHHBIX K CTPOUTEIHLCTBY Ha
MarucTpajibHbIX U OCOOEHHO Ha MEXKXO3SIMCTBEHHBIX BOJAOTOKAaX. DTH K€ BOJIOMEPHI,
BO3MOKHO, MOTYT OBITh MPUMEHEHbl M Ha BHYTPUXO3SIMCTBEHHBIX KaHajax, HO
TOJIbKO C YMEHBIIIEHHBIMH MapaMeTpaMHu.



Jns noBBIIIEHMS TOYHOCTHM Yy4YeTa BOABI Ha BOJOMEpHBIE YCTPOWCTBA
IPEIBSABIIAIOTCS Pa3IMUHbIE U, B TO K€ BPEMS, CAMbI€ )KECTKHE TPeOOBaHHUs, TOJIBKO
IIPU BBITIOJTHEHNUN KOTOPBIX TOCTPOCHHBIE COOPYKEHUS JOMYCKAKOTCA K IPUMEHEHUIO
B KQ4eCTBE CPEJACTB ISl U3MEpPEHUs pacxo10B BoJibl. Ho B cocTaBe 3TuX TpeOOBaHMIA
OTCYTCTBYIOT, K COXKAQJICHHUIO, HHTEPEChl TMPOCTBIX COTHHU- M COTHHU ThICAY
NOKyIaTened BOJAbI - JIEXKaH, KOTOpbIE, MPU MNPHUHATHUA BOJABI OT BOJOAATENEH
(BYBX, PYBX, ABII), noctossHHO TpeOyIOT 10Ka3aTEIbCTB O MOJAaHHOM UM PacXo/ie
BoAbl. WX He WUHTEepecyloT pacyeTbl MPOMYCKHOH CIIOCOOHOCTH BOJOMEPOB
TEOPETUYECKUM ITyTEM, UX HE MHTEPECYIOT PEKOMEHJAU HOPMATUBHBIX U JIPYTHUX
OpUIMATBHBIX  HWCTOYHUKOB 10  ONPENCJICHUIO TMPOMYCKHOW  CIIOCOOHOCTHU
coopyxeHui. MIX nHTepecyer auup OAHO — JOKa3aTeIbCTBO TOr0, YTO BOAA MOAAETCS
TOYb B TOYb II0 HUX 3aiABKaM. lX HHTEpeCylOT HWHCTPYMEHTAJIbHBIE 3aMEpHI,
IPOBOAMMBIE TOJBKO B IPUCYTCTBUM caMuX JexkaH. OHM BEpAT TOJBKO
OTTPaSyupPOBaHHBIM BOJAOMEPHBIM COOpPYKEHMsM. Hcxonmd wW3 H310KEHHOrO,
OCHOBHOE TpeOOBaHHE BOJIOTOJNB30BAaTENICl (B YACTHOCTH, NIEXKaH) MOXHO Oymaer
chopMynupoBaTb TaK — MPUMEHSAEMblE Ha BHYTPUXO3SHUCTBEHHBIX KaHajax
BOJOMEPHI JIOJKHBI ObITh MOABEPraeMble K I'paJyUpOBKE C NPUMEHEHHEM CPEJICTB
U3MEpPEHUS YPOBHEU U CKOPOCTEN TeueHus BoAbl. 1Ipu 3TOM mMeToauka rpaiyupoBKU
JIOJI’KHA OBITH TPOCTON U MOHSITHON JEXKaHAM.
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Puc. 1 Cxembl BOTOMEPHBIX COOPYKEHUI TUIIOB: a — « PUKCUPOBAHHOE PYCIIO»;

0 — «Bonmocnusy; B — «Jlotok Bentypuy; r — «Jlorok CAHUMPN»; g — «KonycHbri
Hacalok»; X — «J{uadparmay; 3 — «/Iuadparma c nmonkoit». a, 0, 11, kK, 3 — pa3pe3sl 10 OCU
COOPY>KEHHI; B, T — IIJIaHbI COOPY>KEeHUM. 1-2 — BogoMepHbIe peiKH; 3 — HAHOCOMPOMBIBHOE

OTBEpCTHE.

B ycnoBusix miatHOro BOJOMNOJIb30BaHUS 3TO TpeOOBaHUE, MOXKAITYH, TOJKHO
OBITh MPUHSTO 332 OCHOBY P OLICHKE KOHCTPYKTUBHBIX OCOOEHHOCTEN BOJIOMEPHBIX
coopykeHuil. Mcxoas W3 M3I0KEHHOI0, HM)KE MPUBOJAUTCS aHAIU3 pabOThl paHee
pa3pabOTaHHBIX BOJOMEPOB, B TOM WJIM MHOW CTENEHU MOJYYMBIIKUX PUMEHEHHE Ha
OpPOCHTEIIbHBIX cucTeMax UyHCKON JOJIMHBI.



Bonomepsr Tuna «®uxcupoBanHoe pycio» (puc.la), mnonaBepraemeie K
rpagydpoBke u paloTaromue NpU PABHOMEPHOM pPEXUME TEUYCHHs], YCIIEUTHO
IPUMEHSIOTCS Ha BHYTPUXO3SMCTBEHHBIX KaHajdaX ¢ OETOHHOW OOJIMIIOBKOM U JIOTKaX
U Ha BOJOTOKE C 3E€MJISIHBIM PYCJIOM, MPOJIOKEHHBIX IONEpPEK TOpU30OHTANIEH B
npearopHoi 3oue. [Ipu 3ToM BogoMephl JaHHOTO TUIIA, IOCTPOCHHBIE:

- B PaBHUHHOM 30HE C 3E€MJISHBIM pYyCiIOM (IIONEpeK M, B OCHOBHOM, BJIOJIb
TOPU30HTAJICH), MHTEHCUBHO 3aWJIMBAIOTCS HAaHOCAMM (MJIOM, IIECKOM), @ OTBOABI OT
HUX — HE TOJIBKO 3aWJIMBAIOTCS HAHOCAMH, HO CWJIBHO 3apacTar0T KaMbIIIOM U JPYrou
PacTUTENILHOCTHIO (pHC.2a);

- B NPEArOpPHOM 30HE C 3EMJISIHBIM PYCJIOM, IPOJIOKEHHBIX BJIOJb T'OPU30HTANIEH,
CWJIBHO 3aWJIMBAIOTCSI HAHOCAMU (TIECKOM M MEJIKUMU (PpaKkUMUsIMHU JOHHBIX HAHOCOB)
(puc.26), a OTBOABI OT HHUX — MHTEHCHUBHO 3apacTalOT PACTUTEIHbHOCTHIO
(pa3IMYHBIMHU BUAAMH TPAB) U PEAKO — KAMBILIIOM.

Puc.2 Bonomepsl THIIA
«DuKcUpoOBaHHOE pYyCIO» Ha
oTBoge u3 kaHamoB (CX-3
cuctembl 3BYK (a) u Opro-
Anpim c.kx. Tym (0). (cTpenkoit
Ha (GOTO a — IMOKa3aHO MECTO
HAXO0XICHHE TUAPOTIOCTA,
KOTOpBIM 3apOC KaMBIIIOM U
3amJIeH HaHocaMu; Ha ¢oTo 6 —
THUAPOTIOCT 3aWJICH HAHOCAMH
ToIUHON Oosiee 20cM.

3awiieHHEe OTBOJOB HAHOCAMU UM  3apacTaHME€ MX PaACTUTEIbHOCTHIO
OTPUIIATEILHO CKa3bIBAIOTCSA Ha padoTe BOJOMEPOB - TOSBISIOTCA MOANOPHI
NEPEeMEHHOr0  XapakTepa, YeM HapylIAloTCs paBHOMEPHBbIE PEXKUMBI  padoT
COOpY)KEHMI U, Ojarojapsi MMEHHO OSTHM HEXeNaTeIbHbIM H3MEHEHHSM, TaKHe
MHOT'OUYHCIICHHBIE BOJOMEPBI YacTO OCTAKOTCS HEUCIOJIb30BAaHHBIMU B KauyeCTBE
pabouux CpeaCTB ISt UBMEPEHUS PACXOI0B BOJIBI.

BonocnuBel ¢ TOHKOM cTeHKOU (puc.10) HE MPUMEHSAIOTCS Ha KaHalax C
OeTOHHON OONMUITOBKOW M JIOTKax. [IpakTukyercs MX NMpUMEHEHHWE B OCHOBHOM Ha
BOJIOTOKAxX C 3€MJIIHBIM PYCJIOM, KaK B IPEATOPHOMW, TaK U PABHUHHOU 30Hax. [Ipum
ATOM TPACChI 3TUX BOJIOTOKOB MPOXOJAT KaK BAOJIb, TAK U MONEPEK TOPU3OHTANICH.

Kak mokazamu uccnenoBanusi, 3pHEKTUBHOCTh PabOTHI 3THX BOJOMEPOB (OHU
JOJDKHBL paboTaTh €O CBOOOJHBIM PEKUMOM HCTEUCHMS) MaJl0 OTJIWYAETCS OT
paboThl TUAPONOCTOB TUMA «DUKCUPOBAHHOE PYCI0», TaK KakK 3a KOPOTKUU
MPOMEXKYTOK BPEMEHH dKCILTyaTaluu (B TeueHue 1,5-251eT) — OHU BBIXOST U3 CTPOSL.
3TOMY COCOOCTBYIOT:

- 3awieHue BepxHero Obeda HaHOCAMHU W TPYJHOCTh HMX MPOMBIBKH (3TUM
HapyLIAETCs TUIPABIUKA IMOTOKA NIEPE] COOPYKEHUSIMU );

- 3aWIeHHMEe HAHOCAMHU U 3apacTaHU€ PACTUTENBHOCTHIO (KaMBIIIOM U JAPYTHUMH
TpaBaMH) OTBOJAIIMX B 3EMJISIHOM pYCJI€ KaHaJOB, BbI3BIBAIOLIME MOIIOPbI
NEPEMEHHOT0 XapaKTepa;

- HAJIMYHUE HE 3aKpPbIBAEMBIX HAHOCONPOMBIBHBIX OTBEPCTHUM, Yepe3 KOTOphIE
BOJIONIOTPEOUTEIISAM MOJIAI0TCSI HEYUYUTHIBAEMbIEC PACXO/IbI BOJIbI;
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- mansbie BbicoThl (0,17-0,30M) moporoB BOAOCIHUBOB, Oiarogaps 4eMy 3a KOPOTKOE
BpEeMsI SKCILUTyaTallid OHU MOATAIIMBAIOTCA C HIXKHETO Obeda coopyKeHUH.

Bonomeps! tuna «JIlotku» (puc.1B 1 r) HE HAILIK MPAKTUYECKOTO TPUMEHEHUS
U3-32 HEBO3MOXXHOCTHM UX TPAIyUPOBKU MPU HAIMYUM HA HUX KOCOCTPYMHBIX
T€UEHUW BOJbl. B KadyecTBe SKCIepUMEHTAIBHBIX coopykenuil B 1950-1960rr Obu1n
noctpoeHsl 9 BojmomepoB Tuna «KoHyCHbI Hacaao0K», HO OHM HE ObLIM BBEJICHBI B
AKCIULYaTallM0 M3-3a OTCYTCTBUS YCIOBHUM M UX TpaayupoBKU. Bomomepsi, Ha
puc.le, ) TakKe HE MPUMEHEHBI M3-3a2 OTCYTCTBHUS Ha HUX MapaJIEIbHOCTPYMHBIX
TeueHui Bobl. Boomep, Ha puc.13 npeacraBisieT NpakTHUECKU HHTEPEC, TaK KakK B
HAIIOPHOM BOJIOBOJIE TOJI TIOJIKOM 00pa3yeTcs mapauieIbHOCTPYHHOE TeUEHUE BO/IBI,
YTO CO3/aeT OJIArOMPUSITHOE YCIOBHUE VISl €ro TpaaxyupoBku. OqHako, ero pabora He
Obl1a U3y4eHAa U3-3a2 OTCYTCTBUSI IIOCTPOCHHOTO COOPY KEHHUSI.

MHorouuciieHHble MaTepualbl UCCIIEIOBAHUN, MPUBEIACHHBIE B JHUCCEPTAIlUH,
YKa3bIBalOT HA TO, YTO B YCIOBUSIX BHYTPUXO3SMCTBEHHBIX KaHallaX C 3EMJISTHBIM
PYCJIOM MOTYT IPUMEHSATHCSI:

- BOJIOMEpHI TUINOB «DPUKCUPOBAHHOE PYCIO» U, YacTU4YHO, «BomocnuB ¢ TOHKOM
CTEHKOM» - B Clly4ae CTPOMUTENbCTBA HX TOJBKO HAa BOJOTOKAX C TPaccoil,
MPOXOJAILIEH B MPEATOPHOM 30HE MOMNEPEK TOPU3OHTaNEW. B OCTanbHBIX Ciydasx
y4eT BOJIbI MOXKET BECTHCh TOJBKO BHOBbH pPa3pabOTaHHBIMU U BHEJIPEHHBIMU
BOJOMEPHBIMHU COOPYKEHUSIMH.

[Ipu sTOoM BHOBBH pa3palaTbiBa€Mble BOJOMEPHI JOKHBI ObUIM OTBEYaTh
CJIEIYIOIIUM YyTOYHEHHBIM TPEOOBAHUSM:

- HA COOPYXEHUSAX TOJDKHBI OBITH YCIOBUSA /I MX TPATyHPOBKH, K KOTOPBIM,
NEPBYIO OYEPEAb, OTHOCUTCS NAapaJLIEIbHOCTPYHHOE TEYEHUE BOJIbI IO BOJIOTOKY;

- He0OXOIMMOCTh y4YeTa BOJIbI MIPHU MPOXOKIACHUH IO COOPYKEHUSIM PACXOJIOB BOIBI
OT MaKCHUMAaJIbHOTO U JI0 MUHUMAJIbHOTO UX 3HAYCHUI;

- OYHMCTKa BepxHEro Obeda OT HAHOCOB JOJDKHA OCYIIECTBISATHCS IyTEM UX
MIPOMBIBKM CAaMUM MOTOKOM, U TaKasi MPOMBIBKA J0JKHA TPOBOJAUTHCS HETPEPHIBHO;

- paccMOTpEeTh BO3MOXKHOCTh CO3JaHUS COOPYKEHUS, 00ECIEeUNBAIOIIETO YUET BOIbI
KaK Mpu CBOOOJHOM, TaK U MOANOPHOM PEKHUMAX UCTCUCHHUS.

[IpuHsiB 5T TpeOoBaHMS 3a OCHOBY, ObLIM pa3pabOTaHbl MPUBEICHHbIE Ha
puc.3 pa3HOBUIHOCTU BojioMepa Tuma «IIpsMoyroyibHbIM HaCaA0K».

[To xoMoHOBKE Ha puc.3a U 6 BOJOMEP COCTOUT U3 MPSMOIUHEHHOTO B IJIaHE
U3MEPUTEIBLHOTO y4yacTKa 1, ¢ IpsIMOJIMHEHHBIM MPOAOJIBHBIM NPOoUIEM €ro aHa 2,
IJIOCKOTO 3aTBOpa 3, TOPU3OHTAIBHOM MOJIKU 4, KOCBIHKH 5, YPOBHEMEPHBIX peEK 6 U
7, OOKOBBIX CTEHOK auadparMbl 8, ma3oB 9 1 pa3MelIeHHs paMbl C 3aTBOPOM,
HU3KUX 3aTOIUISIEMBbIX OOKOBBIX CTEHOK 10.

Huskue 6okxoBbie cTeHKH 10 BKJIIOYEHBI B COCTaB BOJIOMEpa ISl CO3/aHUs 3a
3aTBOpPOM 3 BogoBoja 11 ¢ mpsAMOyrojibHBIM HONEpEeUHbIM ceueHueM. [Ipu stom st
CO37aHusl MapaJUIeIbHOCTPYHHOTO TEYEHHS BOJBI B 3TOM BOJIOBOJIE, OH JOJIKEH OBITH
HanopHbIM. HamopHoe TedeHre BOABI B BOJOBOJAE CO3JAE€TCS MPU IMOMOIIH
TOPU30HTAIBHOMN TMOJIKKA, KOTOPOH PEryJupyeTcsi BbICOTa HAMOPHOI0 BOAOBOAA. st
pEeryJIMpoOBaHMs BbICOTOM HAMOPHOI'O BOAOBOJA M, CJIEAOBATEIbHO, CAMOIO 3aTBOPA,
JOJIKHO OBITh MPEyCMOTPEHO MOIBEMHOE YCTPOMCTBO C PYUYHBIM IIPUBOJIOM.
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BonmoBon 11 nmomkeH ObITh HaMOPHBIM KaK MPH MPOIMYCKE OOJIBIIMX, TaK U
MaJIBIX PAcXOJOB BOJbl. Hanmmuue Takoro pexuma TEUEeHUs BOJbI B BOJOBOJE
CITIOCOOCTBYET MPOBEICHHUIO TPAIyUPOBKH BOJOMEpa IO METOAY «CKOPOCTh-
IJIOMIAbY» TIPU MPOXOKIACHUH IO HEMY CAMBIX PAa3JIMYHBIX PACXOJ0B BO/IBI.

a 0 B

[Tnan Paspes 1-1 (A) Pa3p53 1-1 (b)

[ I 3 P 13 "6
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B . \ = I;; 1 - = g |
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4/
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Pazpes 1-1 (B) Pazpes 2-2 (A) Paspes 2-2 (b)
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Puc.3 Cxembl pazHoBUIHOCTEN BojioMepa Tuna «lIpsMoyronbHbIN HacagoK»
MIPUMEHUTEIBHO K KaHajaM C TpaneleugalbHbIM CEUCHUEM.

[TpuBenennsiii Ha puc.4a u 6 BOJAOMED MOJHOCTHIO OTBEYAET MPEIBSIBISIEMBIM
K HeMy TpeOoBaHusAM. OJHAKO, OH OKa3ajics METAJIOEMKUM, TaK KakK BCE €ro
COCTaBHbIE 4YacTu (pama, MNOABEMHBIE YCTpPOWMCTBa, IUUT, IMOJKA U JAPYrHe)
M3rOTABIIMBAIOTCS U3 METAJUIa U, CIEI0BATEIbHO, OH MOXKET CTaTh JoporuM. Kpome
TOTO, OH MOKET OBbITh pa3pylIeH 3aMHTEPECOBAHHBIM B METAILJIE 37I0YMBIIIIEHHUKOM.

Jna  ynemesnenus Boaomepa Tuna «lIpsMoyronbHbIl Hacagok» ObulM
pa3paloTaHsbl e1l1e JBe KOMIIOHOBKH, OJJHA U3 KOTOPOH IpuBeaeHa Ha puc.3B. JlaHHOoe
COOPY’KEHHE BBIINOJIHEHO TAK)KE KakK Ha puc.3a U 6 U UMEET T€ K€ JIEMEHTHI, 4YTO Ha
sToM Bomomepe. OnmHako 3aTBOp 3aMeHEeH Ha OeToHHylo nuadparmy 12,
npexycMoTpena euie I'-o0pasHas moika 13, mepemeriaemas MO BBICOTE MEXIY
nByMsi OOkoBbIMH cTeHKamu 10, mpu 3ToM monkoil 13 co3maercss HamopHoe H
IapajuIeIbHOCTPYHHOE TEYEHHE BOABI B BogoBoae 11.

OpHako, Ha JTAHHOM BOJOMEpE TAaKXKE€ MMEETCS MeEeTaUIOKOHCTpykuus — I'-

O6pa3HaH I1I0JIKAa, KOTOpaH MOIKET SaHHTepeCOBaTI) 3J'IOYMBIIHJ'I€HHI/IK3.
Pazpes 1.1 (4]
1Inag -

Puc.4 Cxema Bogomepa tuna «Bonocnus-Hacagok». 1 — u3MepuTeNnbHbINA yU4acToK, 2 - IHO,
3 - murt, 4 - TPAMOYTOJIbHBIN BOJOCIUB, S5 - MOJIKA, 6 U 7 — YCIIOKOUTEIbHbBIE KOJIOIIIBI.
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UToObl M3rOTOBUTH BOJIOMEpA TOJILKO U3 O€TOHA, pa3paboTaHa MPHUBEIACHHAs
Ha PUC.3T KOMIIOHOBKA, HA KOTOPOM:

- BBEPX HAMOPHOI'O BOJIOBOJIa U3rOTaBIMBACTCS U3 OETOHA B BUJE NIepeBepHYTOM -
00pa3HOM TUIUTHI,

- OOKOBBIE HM3KHE CTEHKU HAIMOPHOTO BOJIOBOJIa BO3BOJUTHCS U3 IUIUT TOJIIUHOM,
HarpuMep, ScM, MpU KOTOPOM PETYJHMPOBAHHE BBICOTHI HANOPHOrO BOJIOBOJA
OCYULIECTBJISIETCSl pa300pPKON WM COOPKOM MX M YKJIAJIKOW BEPXHEH IJIMTHI HAa HUX
(puc.3n).

Kpome BepTUKaNbHOTO CKaTUs, MOXKET ObITh UCIIOJIb30BAHO U OOKOBOE CKATHE
HAIlOPHOTO BOJOBOJIA (puc.3€), MpU KOTOPOM CaM BOJOBOJI 3aKPbIBAETCS IUIMTOM, a
o 0OKaM — pa3MeNIaroTCs CIIeUATbHBIE CYKAIOIINE OJIOKH.

Bonomepsl, npuBeeHHbIE HA pUC. 3€ U 4 NIPU3HAHBI HOBBIMU.

VYuuTsiBasi nperMMyIIECTBa BojoMepa Tuna «BoaocauB ¢ TOHKOW CTEHKOM» (OH
CTaHJAPTU30BaH U MPUMEHSIETCS 0€3 rpadyHpOBKHU, 3aMEpPhbl IPOBOJSITCS C BBICOKOM
TOYHOCTBIO - £2%) U UMesi BBUJIY UCTOJb30BAHUS €0 COBMECTHO C BOJOMEPOM THUIIA
«IIpssMoyTOBHBIN HACaIOK», pa3paboTaHo coopykeHue (puc.4), B KOTOPOM:

- BOJIOCJIMB HCHOJI3YETCS MpPU CBOOOAHOM pEXKUME HCTEYEHHUS, TO €CTh JI0
MOSIBJICHUSI TIOJITIOPA CO CTOPOHBI HUXKHETo Obeda;

- MNPSMOYTOJIbHBIM HAcaJOK HAaYMHAET HCMOJIb30BATHCS C MOMEHTA IPEKPAILCHHS
ydeTa BOAbl HA BOJIOCIIUBE.

B mpemuveit 2nase npuBOASTCS PE3yNbTaThl TEOPETHUECKOTO OOOCHOBAHUSA
MPOITYCKHON CIOCOOHOCTH Bojomepa Tuma «lIpsMoyroiapHBIA HacagoK», METOIUKA
UCCIEOBAHUM W  pe3yJibTaTbl  HATYpHBIX  KCCJIEJAOBAaHUM  MOCTPOEHHBIX
AKCIIEPUMEHTAIILHBIX COOPYKEHHI 00EUX TUIIOB.

Teoperndeckne pa3pabOTKH MO OMNPENETICHUI0 TMPOMYCKHON CIIOCOOHOCTH
coopyxenus tTuna «IIpsiMoyronbHbIN HAcaJ0K» CBOJATCS K CIAEAYIOIIEMY.

Hcxoanbie ycaoBuUs: T€UEHHUE BOJIBI B IPSIMOYTOJIBHOM BOJOBOJIE COOPYKEHHUS
— HAMoOpHOE U MapajlieIbHOCTPYHHOE, UCTEUEHHE U3 HEro — MOATOIUICHHOE. [[nuHa
BOJIOMPOITYCKHOTO OTBEPCTUSI COOTBETCTBYET LIMPUHE KaHaja, a €ro JTHO — OTMETKE
JTHA CaMoro KaHajia — TO €CTh TOPHU30HTAIbHOE. DTHU MOJOKEHUSI YKA3bIBAIOT Ha TO,
YTO TPU BXOJAE IMOTOKAa B HAMOPHBIM BOJOBOA OYIyT OTCYTCTBOBAaTh OOKOBBIE W
JIOHHOE CKaTus, YTO OJIArOMPUSITHO OTPa3uTCSd Ha MPOIMYCKHYIO CIOCOOHOCTH
Bogomepa. CTpyH CKMMAKOTCS HE 110 BCEMY NEPUMETPY MOTOKA, & TOIBKO CBEPXY.

CoenuHuB ypaBHEHHEM bepHyJIM MOKa3aHHbIE Ha puc.5 cedyeHus 1-1 u 4-4,
MOKHO MOJYYUTh

v? v3
H+§=h+£+hf (1)
rJie hf— oTEepU Hamopa OT ceueHus: 1-1 mo ceuenus 4-4, ompenensemMble Kak

CyMMa MoTephb HAIopa Mo JJIMHE U MECTHBIX MOTEPh
UZ
hf = (2t $o-3+ 53—4)§ (2)
B cBa3u (2) uwepe3 &5, &5_3,83_4 0003HAUEHBI KOA(D(PUIIMEHTHI MECTHBIX

CONPOTURJICHUH, YUYUTHIBAIOIINE MOTEPU HAIOpPa COOTBETCTBEHHO OT ceueHus 1-1 1o
2-2, 0t 2-2 no 3-3 u ot 3-3 no 4-4.
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== 4 Puc.5 Cxema ruJpaBIM4eCcKOro

- Ll —:F— _— pacyeTa MPOMYCKHOW CHOCOOHOCTH

— ST ot —= B BojgoMepa THna «lIpsaMoyronbHeii
FLA oy /I2 If3/ oy v HacaﬂOK))

[ToCcKOJIBKY ITOTOK 3a CEYEHUEM 3-3 PE3KO pacIIMpsETCs, TO MOXKHO MPUHATh
¢3_4 = 1. HanopHblii BOJOBOJ] UMEET KOPOTKYIO JUIMHY — MeHee 0,5 M, mo3ToMy npu
THJIPaBIMYECKOM pPAacyeTe MOYKHO IpeHeOpeyb NOTEpsIMH Hamopa IO €ro JAJIMHE,
torga &,_; = 0. [Ipu yuere U310KEHHBIX MOJIOKEHUH, (hopMyIia (2) mpuMeT BUA

2
hy = (§1-2+ D5 (3)
[Ipenebperasi CKOpPOCTSMH TEUE€HMs] BOJBI HEMOCPEJICTBEHHO Iepea MU 3a
nuadparmoi (M3-3a X MajOCTH) U MOACTABUB BenuunHy hy u3 (3) B (1), momy4nm

Lo+ D=H—h @
Orcrona
1 1
Ve =ﬁ\/29(H—h) =T v29Z (5)

[TockonbKy \/ﬁ ectb ko3 uuneHt ckopoctu @, To hopmyna (5) mpuMer
1-2

BUJT (MHIEKCHI OITYIIICHBI)
v =297 (6)

Pa3zpaboTtanusie COOpYXKEHUS THUIIA «IIpssMOyronpHbIN HaCcaJ0K»
IrPaAyupyroTCsl MO0 METOAY «CKOPOCTh-IUIONIAb», IO3TOMY HX MPOIyCKHAas
CIIOCOOHOCTH OMpeeNnsaeTcs mo popmyJie

Q=w-v (7
rae w = [ - a — momaab BOJONPONYCKHOTO OTBEPCTHSI B CTBOpE 3-3;
[ v a — nyuHa ¥ BRICOTA BOJIONIPOITYCKHOT'O OTBEPCTHS;
¥ — CKOPOCTh ITOTOKA MPU BBIXOJI€ U3 BOJOMPOITYCKHOTO OTBEPCTHSI.
[ToncraBuB 3HaueHust v u3 (6) B (7) 1 OpuHAB =1 MOKHO MOJYIUThH
Q=w\29Z (8)
KOTOpasi SIBJISICTCSL TEOpETHYEeCKOM (pacueTHoM) QopMysioll 1O OINpeaeIeHUI0
MPOMYCKHON CIMOCOOHOCTU coopy keHusi. [Tokazanust 3Toil GopmMyIibl mpoBepsieTCs B
npolecce TIpaydpoBKH CaMOTO  COOPYXKEHUS, TPU KOTOPOM  MpPOIyCKHas
CIOCOOHOCTH ero omnpezensercs no Gopmye (7) mpu 3aMepeHHBIX V U Z.

Cnegyer OTMETUTh, YTO B THAPOTEXHUYECKOW TMPAKTHKE MPOIYCKHYIO
CIIOCOOHOCTh COOPY)KCHHH C TIOJATOTUICHHBIM PEXKUMOM HCTCUYCHHS TPHHSITO
omnpeneniaTh depe3 kodpduumeHT pacxoga p. Ha pa3zpaboTaHHBIX COOPYKEHUSX
TaKyl0 METOJMKY HE CIIelyeT MPUMEHATh, TaK KaK, KaKk 3TO OTMEYEHO paHee, OHU
MOJIBEPraroTcs K rpagyupoBKe.

[TockonbKy  TPOIyCKHAas  CHOCOOHOCTb  COOPYXEHUM  TaKKe  MOXKET
OIICHUBATKLCA 4epe3 KodPPUIMEHT pacxoaa |, TO €r0 BEIMYMHA JJIT pa3paOdO0TaHHBIX
COOPYKEHHI OIpenessieTcs] CIEAyIIMUM 00pa3oM: pacxoisl BOABI Ha HHUX
M3MEPSIOTCS B KOHIIE HAIIOPHOTO BOJIOBOA — IJIe OTCYTCTBYET CKaTus CTpyi. B aToM
cinydae koddduiuent pacxoga L = € - @, rae € = 1 — K0OdPHUIMEHT CKATHUS CTPYH.
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Torma pacxox BOAbI, IMPOTEKAIOUIMM W3 HAIOPHOIO BOJOBOAA 4Yepe3 cedyeHus 3-3
(puc.5), onpenensiercst Kak
Q=n-w2gZ, )
IIPU 3TOM BEJIMYWHA |L OIPEJENIAETCS 10 3TON (popMysie Ha OCHOBAaHUH JAHHBIX
UCCJIEIOBAHUI MOCTPOECHHBIX COOPYKEHUHN KaK

_ Q
W= (10)

[IponyckHast CIIOCOOHOCTH COOPYXEHHUS C MPSMOYTOJbHBIM BOJOCIUBOM
ompeaensercs mo Gopmyie

Q = 2,953CobH3/? (11)
rae Cy — xoaddunment pacxoja, onpeaesieMbii Mo Gopmyiie
Co=a+ta'H/p (12)

e a, a'— nonpaBoYHbIE MHOXKHUTEINH, ONPEEIAEMbIE B 3aBUCUMOCTH OT b/B
110 PEKOMEHIallusIM HOpMaTUBHOro afokymenta MBU 12-10.

Jlnst  ipoBepKu  pabOTOCITOCOOHOCTH pa3pabOTaHHBIX COOPYKEHHUH ObLIH
IIOCTPOEHBI 110 CXeMe Ha puc.3e 9 BoIOMEpPOB U 10 cxeMe Ha puc.4 — 4 COOpyKEHHM.

Bce coopyxeHuss ObulM TOCTPOCHBI IYTEM 3aMEHbl HEpaOOTAOLIUX
CYILIECTBYIOIIUX KOHYCHBIX HACAJAKOB M COOPYKEHHUM C BOJOCIUBAMH.

PabGota moutu Bcex BojgoMmepoB (Kpome Tpex Tuma «BojocinuB-Hacagok» Ha
pacnpenenutensx BBUK) neranbHo u3ydeHa, SKCIUTyaTallMOHHBIE TTOKa3aTeIu 2-X U3
KOTOPBIX MPUBOJATCS HUXKE.

Hns yuera Bombl, B 1950romy Ha P-2-6 cuctembr 3BUK Obu1 moctpoen
KOHYCHBI HAacaJloK, HO U3-32 HEBO3MOXXHOCTH €ro TpadyHpOBKH, H3MEPEHUE
PacxoJ0B BOJBI OCYIIECTBIIUIOCH HA IOCTPOCHHOM BPEMEHHOM THIPOIIOCTY THIIA
«DukcupoBaHHOE pycio». Pexxum paboThl ero ObUT MOANOPHBIM, TIO3TOMY YUET BOJbI
BEJICSI B OCHOBHOM «HA IJ1a3», 4T0, ECTECTBEHHO, HEIOIIYCTUMO B YCIOBUSX IUIATHOIO
BOJIOIIOJIb30BAHUS.

JInst MOBBIIEHUS] TOYHOCTH y4e€Ta BOJbl KOHYCHBIM Hacagok Ha P-2-6 Obul
3aMEHEH Ha NpPsIMOYTOJIbHBIM HacaJokK (puc.6) ¢ mapameTpamu BOAOIPOIYCKHOTO
otBepctus | = 0,6mMm u a = 0,2wm.

CkopocTd TOTOKa MPHU BBIXOJIE M3 HAMOPHOTO BOAOBOJA (V,) H3MEPSIIUCH
ruaposeprymiko tuna I'P — 21M, npomenmeit rocnoBepky. Kpome Toro, st xe
CKOPOCTH PaCCUMTHIBAIUCH TEOPETUYECKH ( V) 1O popmyie (6) ipu p=1.

Puc.6. Bonomepnoe
COOpYKEHUE THTA
«IIpstMOyTONIBHBIA HAaCATOK»
Ha pacnpenenurene P-2-6
+= cucrembl 3bYK. a — Bux ¢
. BepxHero Oweda; 6 — BHUI C
| HIDKHETO Oheda.

1 — nuadparma; 2 — pelika;

3 — Bepx (IIKMTa) HAcCAIKA.

Ha ocHoBaHMY 3aMEPEHHBIX (V) ¥ PACCUUTAHHBIX (V) CKOPOCTEW MOCTPOEH

rpaduk v = f(Z) (puc.7a), CBHIETEILCTBYIONUNA HU3MEHEHHE CKOPOCTCH TECUCHHUS
BOJIBI TIPM BBIXOJIE M3 HAMOPHOTO BOJOBOAA B 3aBHCHMOCTH OT Z. JlaHHBIE ATOTO
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rpaduka mpuBeneHbl B Tabmuie 1, B KOTOPOW TakKe MPHUBEACHBI PACXOJbl BOJBI,
ompezaeneHubie Mo Qgopmyne (7) u kodhUIMEHTH pacxoda, pacCUUTaHHBIE IO
dbopmyiie (10).

Jlannpie TabauIpB! 1| CBUAETENBCTBYIOT O TOM, YTO:
- U3MEPEHHBIE VU, U TEOPETUYECKUE U, CKOPOCTH TIOTOKA HA ITOM COOPYKEHUU MAJIo
OTIUYAIOTCS IPYT OT APYTa;
- ko3 durment pacxona u=0,87-0,89 u B cpennem cocrariser 0,88 (puc.7g).

Tabnuma 1 - Pe3ynbTatsl 3aMepoB pacxoa BoJibl Ha ruaponocty Ha P-2-6 cuctembr 3BUK

Harmop [Tnomane CxopocTts nipu Beixozae u3 | Pacxon Q,,, Koadounuent
Z,m BOJIOTIPOITYCKHOTO | HAalOPHOTO BOAOBOJA, M/C M/c pacxona p
OTBEPCTHS vy, vy
w=1l am
0,03 0,12 0,70 0,77 0,080 0,89
0,05 0,12 0,88 0,99 0,106 0,88
0,07 0,12 1,04 1,17 0,125 0,89
0,09 0,12 1,17 1,33 0,140 0,88
0,11 0,12 1,31 1,47 0,157 0,87

[To mannbM Tabaumsl 1 moctpoen rpaduk 3aBucumoct Q, = f(Z) (puc.76) u
N0 JaHHBIM JTOro rpaguka — 3amnoiHeHa paboyas Tabauua 2, MO KOTOPOM
OCYIIECTBISICTCS MOJja4a BOABI BOJIOTIOTPEOUTEISIM.

3a nepuo/ SKCIUTyaTalliu BoJIoMepa OTI0KEHHUE HAHOCOB B BepxHEM Obede He
HaOJI0JAJI0Ch, TaK KaK OHM NPOMBIBAJIMCH IIOTOKOM BOJbI IIPU NPOTEKAHUU €€ IO
HarlOpHOMY BOJIOBOJLY.

2

Zm
0101

0.8 9

04 4

¥ * vilc + + + + + * + +
0 04 0.8 12 0 0,040 0,080 0,120 0,160 @

Puc.7 I'paduku 3aBucumocteit v = f(Z) (a), Q = f(Z) (6) u u = f(Z) runponocra
Ha P-2-6 3bUK. 1 u 2 — TeopeTnueckue 1 3aMEpEeHHbIE CKOPOCTH MOTOKA IIPH BBIXOJIE U3
HaIlOPHOI'0 BOAOBOJA

Ta6nwuma 2 - PaGoyas Tabnuma rugpornocrta Ha P-2-6 cuctemsl 3BUK 1151 momaum Bojis!I (J1/¢)
BOJIONIOTPEOUTENSIM — JIeXKaHAM

Z,cM 0 1 2 3 4 5 6 7 8 9

0 - 40 60 80 98 110 118 126 132 140

10 146 153 160 - - - - - - -

Hpyroii npuMep UCnonb30BaHusA BogoMepa tuma «lIpaMoyronpHblld HaCag10K»
COBMECTHO C BOJOCIMBOM IPSMOYIOJIBHOIO CE€YEHHUs, TO €CThb Thmna «Bonocius-
HACaI0K».
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Ha pacnpenenurene P-8 cucrembr 3bUK Obut moctpoen BomocnuB MBaHoBa,
KOTOpBI B Haudajge paboTad HOpPMAlbHO, a IOTOM, B TMPOLECCe 3aWICHHUS H
3apacTaHus B 3€MJISHOM pyclie OTBOJSIIEro KaHajia, CTal IOATaIlJIMBaThCS CO
CTOPOHBI HUXKHETO Obeda.

JUis yaydnieHus: BOAOYYeTa, Ha YKa3aHHOM paclpezenuresnie Obll IOCTPOEH B
KayeCTBE AKCIIEPUMEHTAIILHOTO COOPYKEHHS Bojomep Tuma «BomociauB-Hacamgok»
(puc.8), KOTOPBIN B BEPXHEH YaCTU COCTOUT U3 BOJOCIHUBA PSIMOYTOJILHOTO CEYEHUS
(puc.8a) u B HIDKHEHN — U3 Hacajka (puc.80, B).

Tabmuna 3 - [IpomyckHas cmocoOHOCTH MPSMOYTOJILHOTO BojociuBa Ha P-8 cuctembr 3bUK

Hamop H, m 0,05 0,10 0,15 0,20 0,25 0,30 0,35
Pacxon Q, M*/c 0,019 | 0,053 | 0,102 | 0,157 | 0,220 | 0,289 0,365

[IpomyckHasi cmoCOOHOCTH MPSIMOYTOJIBHOTO BOJOCIMBA ONpENessiach 10
dopmyne (11) mpu creayromux MCXOMHBIX JAHHBIX: MIUPHHA BogociauBa by=1,0M;
BbIicOTa Topora P = 0,63Mm, BbeicoTa BogociuBa h, = 0,40m. Illutr omymieH 10 gHa
kaHana (puc.8a). Pe3ynbrarsl pacuera cBe/ieHbl B Ta0IUIE 3.

PesynbraThl pacuera odopmieHsl Tpaduyueckd, MO JaHHBIM KOTOPOTO
3amojHeHa paboyasi TabnMila, B COOTBETCTBUM C KOTOPOW OCYIIECTBIISETCS
BOJIOTIOa4a BOJOMOTPEOUTENsAM - AexkaHaM. [IpormyckHas cmocoOHOCTh BOJOMEpa
tuna «lIpsMOyronbHBII HacagoK» ONpEeAeNsulach MpU CIAEAYIOLIUX HCXOJHBIX
TAHHBIX: JIJTMHA HAMOPHOTO BOJOMPOIYCKHOTOo oTBepctus [ = 1,0M, mpuHsTas ero
BbicoTa a = 0,10m (mut npunoanHsaT Ha BbicoTy 0,10M). JlaHHBI Bogomep ObLI
OTTPaAyupoOBaH II0 METOJY «CKOPOCTh-IUIOLIAAb», PE3YIbTaThl TI'PaTyUPOBKU
pUBEACHBI B Ta0nwuIIe 4.

Puc.8 Bonomep tuna «Bogocnus-nacagok» Ha P-8 cucremsl 3bUK. a — Buj ¢ HIKHETO
oneda (3amep BOJIbI OCYILECTBIISECTCS BOJAOCIUBOM); O, B — YYACTHHUKH BBIE3THOTO CEMHHapa
Ha coopyxeHuu P-8 cuctemsr 3BUK (Buz ¢ BepxHero Obeda) - o0cyx aaeTcsi yBUICHHOE
(3amep BOJIBI OCYIIECTBISIETCS BogoMepoM Tuta «lIpsMoyTonbpHbIi HAcag0K»).

W3 nanHbIx Tabauisl 4 clieayer, 4yTo:
- U3MEPEHHBIE UV, U TEOPETHIECKHUE U, CKOPOCTH MAJIO OTIHYAIOTCS IPYT OT [PYTa;
- ko3 durment pacxona 4 = 0,98 — 0,99 u B cpennem cocrasmusiet 0,984,

[To mamHbIM u3MepeHud odopMieHbl Trpaduku 3aBUCUMOCTEd vV = f(Z)
u Q= f(Z), no gaHHBIM TOCIETHETO0 — pabodas TabIWIA IS TOJA4YH BOJIBI
BOJIOTIOTPEOUTEIISM.

PaboTrocnocoOHOCTh AJAaHHOTO BOJOMEpa M3ydyasiach MHOTUMHU. B wactHOCTH,
26.07.2014roga Ha 3TO coopykeHue, Takxke kKak U Ha P-21 u P-23 cucremsr BBUK
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(Ha HUX TOCTpOEHbI coopyxeHus tuna «lIpssMoyronbHbIN Hacagok», puc.3e), Obul
OPraHU30BaH BBIE3THON CEMHUHAP, HA KOTOPOM NPUHSIIA YYaCTUE TJIAaBHbIE MHKEHEPA,
HayanbHUKU OBII u rmaBuble Merponoru Bcex PYBX, a Takke OTBETCTBEHHBIE
pabotHukun UI'BYBX. Bcero ywactHukoB Obuto Oosiee 204en., KOTOPBIMHU
poBepsIach paboTOCIOCOOHOCTh YKa3aHHBIX COOPY KEHUH.

Ta6numa 4 - Pe3ynbratsl 3aMepoB pacxo/aa Boibl Ha Tuaponocty Ha P-8 cuctembr 3bUK

Harmop [Tnomanp Ckopocts nipu Beixoge u3 | Pacxon Q,, | Kosdhdunuent
Z,M BOJIOTIPOITY CKHOT'O HATOPHOTO BOJIOBO/IA, M/c pacxona p
OTBEPCTHUS BOJJOBO/IA m/c
w=1-a,w Vy v,
0,03 0,10 0,75 0,77 0,076 0,99
0,06 0,10 1,06 1,09 0,107 0,98
0,08 0,10 1,21 1,25 0,124 0,98
0,10 0,10 1,36 1,40 0,137 0,98
0,15 0,10 1,67 1,71 0,169 0,99

B pesynbTaTe mpoBepkH M aHaNM3a YBHUJICHHBIX, YYACTHUKAMU CEMHUHApa ObLI
opopMiieH akT (MPUIIOKEH K padoTe) B KOTOPOM OAOOPSIOTCA pa3paboTaHHBIC
COOPY)KECHUSA, CUMUTACTCSA IOJE3HBIM IIMPOKOrO HMX BHEAPEHUS, PEKOMEHIYETCS B
KadecTBe  auadparMy — HCHONIB30BaTh  IUIOCKWE  IMWUTHI,  HW3TOTOBHB  MX
uenTpanuzoBanHo UI'bYBX.

B Hacrosimiee BpeMs NOCTpPOEHBI €lie Tpu Bojaomepa tuna «Bomocius-
Hacagok» Ha otrBojgax P-4-2, P-4-3 u T-10 cucremnr BBYK, Texnmueckue wux
XapaKTepUCTUKU U (potorpaduu npuBeACHBI B AUCCEPTAIUU.

B uemeepmoni 2nage TpUBENEHbI PEKOMEHIALMM IO KOMIIOHOBKE,
KOHCTPYUPOBAaHUIO M TUAPABIMYECKOMY  pacyery  BOJOMEPOB  THIIOB
«IIpsmMoyronpHbIi  Hacanok» U «Bomocnue-Hacagok» W 3KOHOMUYECKHE UX
nokasarenu. [Ipm 3ToM caMm MPSAMOYTOJIBHBIM BOJOCIHB OYJET MPOCKTUPOBATHCH,
BO3BOJMTCS U JKCILUIyaTUPOBAThCS MO HOpMaTUBHOMY aokymeHTy MBU 12-10, a
IPsIMOYTOJIbHBIN HacaJok — Mo paspadoranHot MBU, Haxopsmieiicss B HacTosiIiee
BpEMsI Ha CTaJAUU yTBEPKACHUS.

DKOHOMUYECKHE TMOKA3aTENH pa3pabOTaHHBIX W BHEJIPEHHBIX B MPOU3BOJCTBO
BOJIOMEPHBIX  COOPYKEHUW  XapaKTEPU3YIOTCS  CICAYIOIIUMHU  NOKA3aTEISIMH.
CrpoutensctBo 9-tv BogomMepoB tuna «lIIpsmMoyroyibHbIM HacalokK» U OJHOTO THIA
«BonocnuB-HAacaOK»  OCYIIECTBISAJIOCH  IyTEM  3aMEHbl  MOCTPOEHHBIX, HO
HepaboTarouux coopykeHuil. Tpu Bogomepa Ttumna «BogocinB-HacaaI0k» CTPOUINUCH
Ha KaHajgax C MOpsSIMOYTrOJbHBIM ceueHueMm. lIpu 3TomM 3ameHa HepabOTarolUX
COOPY’KE€HUI Ha BHOBb pa3pabOTaHHbIE BOJOMEPHI OCYIIECTBISIIUCH MUHUMAIbHBIMU
3arpataMu (3-5Thic.cOM Ha OJWH BOJHBIA OOBEKT), TOrJa Kak Ha CTPOUTEIHCTBO
HOBBIX OOBEKTOB OJTH 3aTpaThl COCTAaBJISIOT, B 3aBUCHUMOCTH OT HIPOITYCKHBIX
criocobHOCcTeH coopykeHui, 20-30ThIC.COM.

['onoBast sxkoHOMHUYECKasi YHPEKTUBHOCTH OT BHEIPEHHUS OJHOTO COOPYKCHHS
cocTaBiisieT B cpenneM 20T1eic.com U Ha 13 BosoMepoB — 260ThIC.cOM.
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Kpome Toro, sxonomumyeckas 3(pPeKTUBHOCTb BHEAPEHHBIX COOPYKEHUU
3aKJII0YAETCS TAKXKE, KaK 3TO CIEIYET W3 MPUIIOKEHHBIX B JUCCEPTALMM aKTOB
BHEPEHUS, U B CIEAYIOLIEM:

- BBILLIEJIINE U3 CTPOst 13 coopykeHMi BO3BpallleHbl B padOTy U B HACTOALLEE BpEMS
Ha HUX MPOBOJASATCS THIAPOMETPUYECKHE PAOOTHI MO 3aMepaM Pacxo10B BOJbL;

- Bogomepsl Tuna «IIpsMoyronapHbI HacaJoK» 00eCeunBaOT U3MEPEHNE PACXO0B
BOJIbI IIPY MOJIIOPHOM PEXUME UCTEUEHUS, a BOJOMEpHI Tuna «Bogocnu-Hacanoky -
KaK IpU TMOANOPHOM, TaK U CBOOOJHOM pekumax ucreueHus. Ilpu stom Bce 31O
OPOUCXOAUT HAa OJHOM U TOM COOPYXEHMHM, Tak 4TO B OyAyLIEM BOIIPOC O
PEKOHCTPYKLMU JAHHOTO THUIIA BOJOMEPA HE JOJIKEH BO3HUKATh;

- BozioMepsl THmna «IIpsAMOyrosbHbINA HacaJoK» MOJABEPraroTcsa K I'palyUpOBKE, YEM
YJIYUIIAFOTCS. METPOJIOTUYECKHUE UX XAPAKTEPUCTUKH;

- yCTpaHseTCad OTPULATEIbHOE BIMSHUE HAHOCOB HA TOYHOCTh BOJOYYETA, TaK KakK
OHM, BMECTE C BOJIOH, IPOMBIBAIOTCA U3 BEPXHETO Obe(a B HIKHHIA,

- UMEITCA U Jpyrue NpEeuMyIecTBa — IPOCTOTAa KOHCTPYKLUUH, BO3MOXHOCTb
U3TOTOBJICHUS U3 JICIIEBBIX MOJPYYHBIX MaT€pUaIoB — OETOHA U Jp.

BbIBO/1bI

ITogBoas UTOTH HKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX HUCCIECIOBAHUN MOYKHO

CHENaTh CIEAYIOIIUE BBIBOBI:

1. IIpOTsKEHHOCTh BHYTPUXO3SAMCTBEHHBIX KaHAIOB B UyNCKOW TOJIMHE COCTABIISIET
6onee 5330xM, B 3emuisiHOM pyciie 3719, ocTanbHbIC - B OOTUITOBAHHBIX KaHAIaX H
JOTKax. OTH KaHAJIbl IOCTPOEHBI B INPEATOPHOM M PABHUHHOM 30HAX, MPU ITOM
IIPOJIOKEHBI OHU KaK BOJIb, TAK U ONEPEK TOPU3OHTAIIEH.

2. OtedecTBEHHbIMH M 3apyO€kKHBIMM YYEHBIMH U HWHXEHEpaMH pa3paboTaHbI

MHOXECTBO BOJAOMEPOB, K YHCIYy KOTOPBIX OTHOCSTCA BOJOMEpPHI THIIOB
«DUKCUPOBAHHOE PYCIIO», «BOIOCIUB C TOHKOW CTeHKOW», «KOHYCHBII Hacaliok»,
«JloTtok» n ap. Ha BHYTpUX0351MCTBEHHBIX KaHanax YynuCKOM JIOJUHBI BHEIPECHBI:

- Ha OOJIMIIOBAHHBIX KaHANaX U JIOTKaX — BOJAOMEpPHI TUIA «(HUKCUPOBAHHOE PYCIIO»,
KOTOpbIE, KaK IOKa3blBa€T MX OHKCIUTyaTalus, pabOTal0T HOPMAJIbHO B YCIOBHSX
PABHOMEPHOI'O PEKMMa UCTECYEHNS,

- Ha KaHAJIaX C 36MJISTHBIM PYCJIOM, IIPOJIO’KEHHBIM BJOJIb U IIOIIEPEK TOPU3OHTAIIEN B
PAaBHUHHOM 30HE€ W BJOJIb TOPU3OHTAJIEH B IPEATOPHOM 30HE BOAOMEDPHI THUIIOB
«DukcupoBaHHOe pycio», «BomocnuB ¢ TOHKOM CTEHKOH» HE paboTalT WIn
paboTaroT ¢ OO0JIBIION MOTPEUTHOCTHIO MPHU MOATOIUIEHHOM PEXHME HCTEYCHHs. A
Bogomepsl Tuna «KOHyCHBIM Hacalok» HE HaIUIM IIMPOKOTO NPUMEHEHHMS Ha
BHYTPUXO3AMCTBEHHBIX KaHAJIAX M3-32 OTCYTCTBUS DJIEMEHTOB, PETYJIUPYIOLIUX
pacxonsl Boabl. Bogomeps! tuna «JIoTOk» HE MPUMEHSAIOTCA U3-32 HEBO3MOXKHOCTHU
OpUBEACHUS HAa HUX TPagyHpOBOYHBIX PabOT M Boxomepnl Tuna «Juadparma c
MOJIKOW» SIBJISIIOTCSL OOHAJEKUBAIOIIUMU CPEACTBAMU JUIsl y4yeTa BOJAbI, HO OHHU
HAXOJISATCS TOJIBKO HA HaYaJIbHOM CTaluu pa3pabOTKU U JIETAIbHOTO UX U3YUYEHUSI.

3. Ha ocHoBe BojiomepoB Tunos «/luadparma c nonkoit» u yactuuno — «Bomocnusy,
OblTM  YTOYHEHBI TpeOOBaHMS K pa3padaThIBAEMbIM HOBBIM KOMIIOHOBKAM H
KOHCTPYKIUSIM COOPYKEHHM, UCXOS U3 PEKUMOB UX paObOTHI.
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4. Pa3paboTaHbl HECKOJBKO KOHCTPYKLHMII BOJOMEPOB, HAa KOTOPBIE IOJIYUYEHBI
IIATEHTHI Ha ITOoNe3Hy0 monenb KP.

5. Teoperuueckue pa3pabOTKU 1O OMNPEAETCHUIO0 MPOMYCKHOM CIOCOOHOCTH
pa3pabOTaHHBIX COOPYKEHUUW M METOAMKAa WX UCCIEJIOBAHMM JIETJIM B OCHOBY IpHU
UCHBITAHUM  pa3pabOTaHHBIX BOJOMEPOB HA JKCHEPUMEHTAIbHBIX COOPYKEHUSX,
IOCTPOEHHBIX IyTEM PEKOHCTPYKIMM CYLIECTBYIOIIUX BOAHBIX OOBEKTOB.
IIpoBeneHHbIE  HATypHblE  MCCIEAOBAaHUSA MOATBEPAWIN  pabOTOCIIOCOOHOCTH
pa3paboTaHHBIX BOJOMEPHBIX COOPYKEHUH.

7. OnpeneneHa skoHOMHUYECKass 3(P(PEKTUBHOCTh BHEAPEHHBIX COOPYKEHMH,
KOTOpasi 3aKJII0YaeTcs MPexJie BCEro B TOM, YTO IMPU MUHUMAJIbHBIX 3aTpaTax ObLia
BOCCTAHOBJIEHa PabOTOCIOCOOHOCTh 13 BOJAOMEPHBIX COOPYXKEHHH C BBICOKHUMHU
BOJOMEPHBIMU  CBOWCTBaMHU. [IpOMBIB HAHOCOB Ha 3TUX  COOPYKEHHUAX
OCYILECTBIISIETCS  HENPEPBIBHO, CaMU COOPYXKEHHsS TPaayHpyrOTCSi M MOTLYT
U3rOTABJIMBATHCS HE TOJIBKO U3 METallIa, HO U BUje OeToHa. ['010Bas SKOHOMUYECKas
3¢ (HEeKTUBHOCTH OT BHEAPEHHBIX COOPYKEHHI cocTaBisieT 260ThIC.coM.
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05.23.07. — ruapOTEXHUKAJIBIK KyPYJIyIL aJUCTUTH OOIOHYA TEXHUKAJIBIK
WIMMIEPUHUH KaHAUIaThl WIMMHMA apakacblH alyy Y4yH
«M4ku yap6a KaHAJIAPbIHAA CYY 6JIYOMYH Y€HO6/16TY KypPyJIMaJapabl
KAKIMBIPTYY «UyH 6pOOHYHYH MUCAJIBIH/IA)» JereH TeMaaa Ka3blIraH
MamobeToB Dpuk MyHaWTOACOBHMUYTHH IMCCEPTALMICHIHA
KOPYTYHAY

Tyiiynayy ce3nep: nuku yapba KaHaJIJApbl, CYyHY 3CEIKE alyy, CYy eJ14eeuy
KypyJIMajap, 3pKHH *aHa Y6MYJITOH arbIM peKUMIEPH, TY3AYK ailMaKTap/arsl kaHa
TOO 3TEKTEPAETH 30HaAIaPBHI.

N3unneenyn oO0bektHcu: Uyl epeeHYHYH HUYKM YapOa KaHalJapbl *aHa
aJApJBIH CYy 614604y KypyJMasapsl.

M3unneenyH mnpeamMerw: HWYKM 4Yapba KaHAIAApABIH CYyy e€J14eedy
KypyJMasapblH )KaKIIbIPTYY.

N3un1e6eHYH MakcaThl: Cyy /14004y KypyJIMaJIapAblH KOMIIOHOBKaJIapblH
’KaHa KOHCTPYKLUSUIAPbIH KAKIIBIPTYY apKbUIyy HWYKH yapOa KaHaJIAapblHAA CYyHYH
YBITBIMBIH YEHOO/16TY TAKTBITbIH KOIOpYJIATYYy.

MN3un1e6HYH  BIKMaJIapbl:  KOMIUIEKCTYY, M3WII66  OOBEKTEPUHUH
TEOPETUKANIBIK HaTypaJlapblH KaMThIraH MaTepHaIapbl >KalIbLIoo, 10JI000pII00,
IKCILTYyaTAIASIIOO KAaHA WIMMHUHI UILTEIMENEP.

Niaumuid  KaHBLIBIK: cyrapyy  CHUCTEMajapblHBIH  HWYKH  4apOa
KaHAJJapblHAArbl Cyy eJl4eedy KypyJIMaJlapAplH KOHCTPYKLUHMsJIApbIHA Kaparta
TaJanTap WIITEIUN YBIKTHI )KaHa aHBIKTAIbl, « TUK OypuTyy KbICKa TYTYK» >KaHa
«Cyy KyiimMa- KbICKa TYTYK» TYPYHIOIY Cyy ©J4eedy KypyJIMaJapblH >KaHbl jKaHa
KAKIIBIPTHUITAH KOMIIOHOBKAJAapbl MEHEH KOHCTPYKLUSIapbl MIUTEIUI YbIKTHI,
UIITENUN YBIKKAH CYy ©Jl4eeudy KypyJIMalapAblH OTKOPYY XOHAOMAYYIYTY
TEOPUSUIBIK M3WIAOO0JO0pAYH HETU3UHAEC HETU3JEIICH; JKaHbl )KaHa >KAKIIBIPThUIraH
Cyy ©iueedy KypyJMajlapabl  KOMIIOHOBKAJ0O, KOHCTPYKLMSUIOO  JKaHa
THJIPaBJIMKAJIBIK ICENTO6 O0IOHYA CYHYIITAP UILTEIHIT YbIKTHI.

N3un106HYH HATBIKANAPBI MIUTEN JKaTKaH THAPONOCTTOPIY YOMYJITreH
’KaHa SPKUH aryy pexuMjepunae uirereH « TUk Oypuryy Kbicka TYTYK» »kaHa «Cyy
KylMa- KbICKa TYTYK» TYPYHAOIY CYy ©J146e4y KypyiaMajapblHa aJIMALITHIPYY KOy
MeHeH Uyl MamiiekeTTuk OaccelHIuK cyy dapba Oamikapmaibirkl MeHeH blcbik-ATa
pailloHyK cyy yapOa OalkapMallbIrbIH/Ia KOJIIOHYJIAY.

Koanonyy wueiipecy: Tolypak HYKTYy HUYKM dYapba KaHajngapJarbl TOO
ATEKTEPUHUH 30HACBIHJAA Mapajiesib TOPU30HTalIra OarbITTalraH »aHa TY3AYK
ailimMakTap 30HAChIHJIa MEPIEHANKYJISP JKaHa Mapajielb TOpU30HTaNIra OarbITTalIraH.
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PE3IOME
mucceprauny MamoOeroBa Jpuka MyHaiWT0acoBH4Ya HA TEMY
«CoBeplIeHCTBOBaHHE BOJOMEPHBIX COOPYKeHHMH 1JIs y4eTa BOAbI BO
BHYTPHMXO0351iICTBEHHBIX KaHAJIaX» (Ha nmpuMepe Yyl cKoOH 10JIUHBI)

Ha COMCKAHUE YUYCHOW CTEIICHU KaHAUAATa TEXHUYECKUX HAYK 10 CIIELIUaIbHOCTH
05.23.07 — ruIpOTEXHUUECKOE CTPOUTEIHCTBO

KiroueBble cj10Ba: BHYTPUXO3SMCTBEHHBIE KAaHAJbI, BOJOYYET, BOJOMEPHBIE
COOPY’)KEHHUsI, CBOOOJHBIM M MOATOIUIEHHBI PEXHMBbl HCTEUEHHs, PABHUHHAS H
IIPEArOpHast 30HBI.

O0beKT Mcc/IeI0BaHUA: BHYTPUXO3SAMCTBEHHbBIE KaHAIbl UyCKOW TOIUHBI U
BOJOMEPHBIE COOPYIKEHUSA HA HUX.

IIpeamer ncciiel0OBaHUsA: COBEPIICHCTBOBAHUE BOJIOMEPHBIX COOPYKEHUHN Ha
BHYTPUXO3AMCTBEHHBIX KaHAJIAX.

Heab uccaenoBaHMus: ITOBBIIIEHUE TOYHOCTH U3MEPSIEMBIX PACXOI0B BOIBI BO
BHYTPUXO3AMCTBEHHBIX KAaHAJIAX IIyTEM COBEPIICHCTBOBAHUSA KOHCTPYKIUH U
KOMIIOHOBOK BOJJOMEPHBIX COOPYKEHUM.

Metoabl HMcCCIeI0BAHUS: KOMIUIEKCHAs, BKJIIOYAKONIAs TEOPETUYECKUE
HaTypHbIE HCCIEOBaHUSI OOBEKTOB, OOOOIIEHHE MaTepuanoB, MPOECKTUPOBAHMS,
CTPOMTENBCTBA, KCIUIyaTallUd U HAYYHBIX pa3pabOTOK.

Hayuynasi HOBU3HA: yTOUHEHBI U pa3paboTaHbl TPeOOBaHUS K KOHCTPYKLHUSIM
BOJOMEPHBIX COOPY)KEHHM Ha BHYTPHUXO3SAMCTBEHHBIX KAaHAJIAX OPOCHUTEIIBHBIX
CUCTEM; pa3padOTaHbl HOBBIE U YCOBEPUIEHCTBOBAHHBIE KOHCTPYKIMU U KOMIIOHOBKH
BOJIOMEPHBIX CcOOpyxkeHuil TuUnoB «lIpsamoyronenbiii Hacagok» u «Bogocnus-
HAcaZoK»; Ha OCHOBE TEOPETUYECKUX HCCIAEAOBaHUI OOOCHOBaHA MPOIYCKHAs
CHOCOOHOCTh ~ pa3pabOTaHHBIX  BOJOMEPHBIX  COOPYXEHUM;  pa3paboTaHbI
pPEKOMEHJAIMU 110 KOMIIOHOBKE, KOHCTPYUPOBAHUIO U THAPABIMYECKOMY PpacueTy
HOBBIX U YCOBEPILICHCTBOBAHHBIX BOJOMEPHBIX COOPYKECHUM.

PesyabTaTsl HCCJIeI0BAHUSA ObLIH HUCII0JIb30BaHbI Uyickum
roCyJapCTBEHHbIM OacCEHOBBIM YIPABJIEHHEM BOJHOrO xo3diictBa U Mcchik-
ATHHCKMM DPalOHHBIM  yIPaBICHHEM BOJHOIO  XO35MCTBA IIyTEM  3aMEHBI
CYLIECTBYIOIIUX  TUAPOIIOCTOB  HA  BOJOMEPHBIE  COOPYKEHUS  THIIOB
«IIpsmoyronpHbIl  Hacamok» ©u  «BogociuB-Hacamok», paboTarnux  Ipu
POJTOIJIEHHOM U CBOOOJHOM pEKUMaX UCTECUECHHUS.

O0JiacTh NpUMEHEHHMsI: BHYTPUXO3MCTBEHHbIE KaHAJIbI B 3€MIIIHOM pYCIIE,
TPacChl KOTOPBIX MHPOXOIAT IAPAIEIBHO TOPU3OHTAIAM B IIPEATOPHOUM 30HE M
NEPIEHANKYJIAPHO- ¥ NIapaJUIEIIbHO TOPU3OHTAIISIM B PABHUHHOM 30HE.
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SUMMARY
Eric Munaytbasovich Mambetov's thesis on the topic «Improvement of water
meter facilities for water accounting in the intra-farm channels» (at the example
of Chu Valley) for the degree of candidate of technical sciences, specialty
05.23.07 - hydraulic engineering

Keywords: farm canals, water accounting, water measuring facilities, free and
flooding outflow modes, plain and piedmont areas.

The object of study: the Chui valley farm canals and water measuring
structures on them.

Subject of research: improvement of water measuring structures on the farm
network.

Purpose of the research: to increase the accuracy of the measured flow rates
in the channels by improving farm structures and layouts of water meter installations.

Methods of investigation: complex, including the theoretical full-scale
research facilities, compilation of materials of design, construction, operation and
scientific developments.

Scientific innovation: refined and developed requirements for the design of
water meter installations on-farm irrigation canals; developed a new and improved
design and layout of water meter installations of "Rectangular nozzles" and "Weir-
nozzle" types; on the basis of theoretical studies proved the capacity of developed
water-measuring facilities; recommendations on the layout, design and hydraulic
calculations of new and improved water-measuring facilities.

Results of the research were used by Chu State Basin Department of Water
Resources and Issyk-Ata region departament of water management by replacing
existing hydrometric gauging stations on the construction type "Rectangular nozzle"
and " Weir-nozzle ", working at the expiration of waterlogged and free modes.

Scope: farm canals in earthen channel, which tracks run parallel to the contour
lines in the foothill zone and oriented per- pendicular and parallel to contour lines in

e

the plain area.
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