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HOBBII BOOIOMEPHBIN ITPUBOP C YJIbTPA3BYKOBBIM JIJATYUNKOM
HA BA3E BOJAOCJ/IMBA YUITIOJIETTHU

B cmamve npedcmaenenvt pezynomamol meopemuueckux, 1ab60pamopHuix U npous-
B00CMBEHHBIX UCCIE008AHULL HOB020 YIbMPA38YKOBO2O B000MEPHO20 Npubopa, ocobeHHo-
CMAMU KOMOPO20 ABNAIOMCA Maible 2a0apumuvl, MOOUNbHOCMb, HU3KAS NOSPEUHOCb NOKA-
3anuil (He npesviuwaem 2 %) u OMHOCUMENbHO HEeB8blCOKAs CIOUMOCHb.

Knrouesvie cnosa: uppucayuonnas cucmema, 600oyuem, 2UOPONOCH, B0OOMEPHOE
YCemporicmeo, Yibmpassyk, eooocaus Yunonemmu.

3aaun Bo10COEPEKEHUSI, TOBBIILIEHUS BOA000ECIIEYEHHOCTH, Y(PPEKTUBHOTO UCTOIb-
30BaHUS BOJHBIX PECYpPCOB IpPH UX ACPUIUTE SBISIOTCS NPUOPUTETHBIMU, MPEXKIE BCETO,
U1 CENBbCKOTO XO35IHCTBA KaK OCHOBHOT'O NMOTpeOuTeNsa Boibl. B HacTosee BpeMs 0J1HOM U3
CaMbIX aKTyaJIbHbIX MpoOJeM sBigercs 3(Q(PEeKTUBHOE UCIOIb30BaHUE BOJAHBIX PECYPCOB, HO-
TOMY YTO OT UX HaJIM4Us WM HEXBAaTKU BO MHOTOM 3aBUCHUT pa3BUTHE BCEX OTpacieu ceib-
ckoro xo3siicTBa PecriyOnuku Y30ekucraH.

B cBsi3u ¢ pocTom aedunnTa BOJHBIX pECYpcOB pyKOBOACTBOM Pecmybnuku 0osbioe
BHUMAaHUE YJEISeTCsl X OepexHOMY MCIOJIb30BAaHUIO, CTPOTOMY KOHTPOJIIO U ydeTy. Dep-
MEPCKHE XO3MCTBAa TAK)KE€ 3aMHTEPECOBAHBI B MPABUJILHOM YY€T€ MCIOJIb3YyeMOIl BOJIbI, IO-
CKOJIbKY B&)KHO 3HAaTh TOYHOE KOJMYECTBO MOJAHHON M MOTPeOJEHHOW BOJBI M, COOTBETCT-
BEHHO, CKOJIBKO HEO0XOAMMO 3aIJIaTUTb.

[TosToMy pa3zpaboTka COBPEMEHHBIX KOHKYPEHTOCIIOCOOHBIX CPEACTB BOJIOyYETa B Ha-
cTosiliee BpeMsl uMeeT O0JIbLIoe 3HaYeHHEe, 0COOEHHO MPU MHTEHCUBHOM IIPOLIECCE MACCOBOTO
CTPOUTEIIbCTBA BOJIOMEPHBIX COOPYKEHHI Ha OpocuTeNbHOM cetu [1]. B cBs3u ¢ 3TuM mpose-
JICHHbIE UCCIIE0OBAHUS 10 IaHHOM MpoliieMe BecbMa aKTyalbHBbI.

ABTOpaMHu BIEPBBIE IPEAIATalOTC TEOPETUYECKUE OCHOBBI M HOBBIM BOJOMEPHBIN
puOOp MO YCTAHOBIIEHUIO PACcX0/I0B U 00bEMOB BO/Ibl, BbIAEIsAEMBIX (epmepy. MccnenoBanus
npoBoauiuch B boscyiickoM, Uupunk-AxaHrapaHckoM 0acceHOBOM YIpaBIICHUSX HppHUTa-
IIMOHHBIX CUCTEM Y30€eKucTaHa.

B Pecrnybnuke npu 10CTaTOYHO yIOBIETBOPUTEIBHOM OCHAIIEHHOCTH CPEJCTBAMU BO-
Joy4yeTa KPYMHBIX THAPOTEXHUYECKUX COOPYKEHHUI U PEYHBIX T'MAPONIOCTOB BHYTPUXO3SIMCT-
BEHHAs 4acTh T'MJIPOMEIMOPATUBHBIX CUCTEM IPAKTUYECKH HE MMEET HAJEeKHBIX U MPOCTHIX
B JKCIUTYaTallMU CPEICTB BOJAOYYETA.

B nacrosiiee BpeMsi B UppUTallMOHHBIX CHCTEMAax BOJOYYET OCYLIECTBISIETCS IyTeM
HaOJIOIEHN TOPU30HTOB U U3MEPEHUS PACXOJI0B BOJIbI BOJOMEPHBIMU ycTpoiictBamu Tomco-
Ha, YUII0JIETTH, JIOTKOBBIMH, PEEUHBIMU U BepTylmkaMu. OQHAKO 3TH YCTPOUCTBAa UMEIOT HU3-
Ky TOYHOCTb u3MepeHus (rmorpemnocts 15-20 % u Gosnee), 4TO OrpaHMYMBAET BO3MOXKHO-
CTH UX MPUMEHEHHS [2].

Ha oTnenpHBIX THAPOTEXHUYECKUX COOPYKEHUSX I'OCYIapCTBEHHOTO YPOBHS, K MpH-
Mmepy, B FOxxnom [onogHocTenckoM MarucTpaibHOM KaHalle, BHEJPEHBI CPEICTBA BOJIOYyYETa
npousBojcTBa @paniuu. Ho ux pblHOYHAsE CTOMMOCTH MPEBBIIIAET HECKOJIbKUX ThICAY JOJI-
napoB CIIIA, u 310 6e3 ydueTa pacxo 0B, CBI3aHHBIX C IKCILTyaTallMOHHBIM TTEPUOJIOM.

Jliia pepmepoB Takue U3AEPKKU B HACTOSILIEE BpeMsl HEMOCHIbHBL. B pesynbrare mpo-
BEJICHHOTO aHaju3a MaTeHTHOro (oHjaa, pa3pabOTKM MaTeMaTU4ecKOW MOJENIU BbISBICHA
BO3MOXKHOCTh CO3/1aHusi 00jiee TOYHOrO YCTpPOMCTBAa JUIsl ydyeTa pacxoja M oObema BOJIbI
B Oe3HaNOpHBIX pyciuax [2].

WNudopmanus, noaydeHHas Ha OCHOBE aHAJIUTHYECKOTO0 0030pa U3BECTHBIX CIOCOOOB
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U CPEIICTB ydeTa BOJbl B OTKPBITHIX O€3HANOPHBIX pyciax, IoKa3ana, YTO BapUaHThl COBpe-
MEHHOTO 3JIEKTPOHHOT'O OTE€YECTBEHHOI'O MpUOOpa Mo y4YeTy BOJbI B OTKPBITHIX pycllax, pas-
paboTaHHBIE MPU COACUCTBUM MUHHCTEPCTBA CEIHCKOTO W BOJHOTO XO3SHCTBA YUECHBIMU
THUUM B 2007 u 2011 rT., BO3MOXKHO MOJICpPHU3UPOBATH U YCOBEPIIICHCTBOBATh. [laHHBIE TpH-
OOpBI IPEICTABICHBI HA pUCYHKaX 1-3.

-
Pucynok 1 — Bapuant 1 npudopa Pucynok 2 — BapuanTt 2 npudopa
(TUHUM-1) (aBTOpP doTO A. Lllepon) (TUHUM-2) (aBTOP oTO A. LllepoB)

Pucynok 3 — Bapuant 3 npudopa (TUUM-3) (IlyabT ynpasJieHus )
(aBTOp doto A. lllepon)

[IpousBeneHHble TEOPETUYECKUE pacyeThl JUIsl BapuaHTa 4 MO3BOJWIMA CO3JaTh Mare-
MaTHYECKYI0 MOJIENb /ISl pa3pad0TKU KOMITbIOTEPHOM MpOrpaMMbl U Ha €€ OCHOBE — HE MEHEe
Ka4eCTBECHHBIN, KOMIAKTHBIN M OTBEYAIONIMi TpeOoBaHMsIM au3aiiHa mnpuOop. Ero ormnmume
COCTOUT B TOM, YTO BMECTO IOIUIaBKa NPUMEHEH YIbTPa3BYKOBOW JaTyuK, a 32 OCHOBY
JUIS U3MEPEHUN NPUHAT OOBIYHBIA BOAOCAUB UuIoneTtu. DTO MO3BOJIWIO YBEJIUYUTH TOY-
HOCTh IIOKa3aHMil, TaK KaK B MPOIIECCe U3MEPEHNUN aKTUBHO Y4acTBYET TOJIBKO OJUH (aKTop —
1yOHHA CJI0sl BOJBI B CTBOPE BoAoCaMBa Unnomierry.

Huxe nmpuBoautcst TeopeTudeckasi 0CHOBA HOBOTO BOJOMEpPHOro mpubopa, paspado-
TAHHOTO C Y4eTOM peKOMEHIaluii MHHHCTEPCTBA CEIBCKOTO M BOJHOTO XO3siiicTBa Pecry0-
nuku Y30ekuctad (P. MamytoB), bo3cyiickoro ynpasnenus uppuranuoHssix cucreM (H. Pux-
cutmuiaes) u UCMUTU (V. Pacynes).

I'mapaBnuyeckue mapameTpsl KaHaia Tpanelen1albHOr0 CEYeHUs MPUBEIECHBI Ha PU-
CyHKe 4.
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Pucynok 4 — I'mapaBindeckue napaMmerpsbl
KaHaJIa TPaneueuJajJbHOro ce4eHust

m=ctzh
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HJ'IOHI&)IB JKHUBOT'O CCUCHUA ONIPCACIIACTCA 110 3aBUCUMOCTH
(1)

A=(b+mh)h,

2

rae b — IOHUpHHA JIOTKA 110 HU3y, M

m=ctg0 ;
0 — yroa Mexy O0KOBBIMH OTKOCAMHU JIOTKA U TOPU30HTAIBHOM IIOCKOCThIO;

h — niryOWHA MOTOKA KUAKOCTHU (BOJIBI), M.
CMOUEHHBII IepuMeTp:
K =b+2hN1+m> . (2)
['uppaBnuueckuii pagnyc:
A .
) (b+mh) h . (3)
X b+2hA1+m’
O003HauMB OTHOIICHUE Z:B , TIOJTYIHM:
B+m
R=—"T (4)
B+2v1+m?
rie B — Ge3pasmepHas BeJIHUMHA.
Y4uTHIBa€M COOTHOILIECHUE:
vi=iyR" (5)

TJIe v — CPEeIHssl CKOPOCTh ABUKEHUS BOJIBI, M/C;
I — TUJIpaBINYECKU YKIIOH pycClia JIOTKA;

1,49Y? y
y:[ . j — HOJIYYEHHBII SMIIUPUYECKUM MyTEM KO3(DOULIUEHT.
VYauTeiBas kK03(GUIMEHT IIEPOXOBATOCTH 1 IMOBEPXHOCTH pycia (I xKele300eTOH-
HBIX JT0TKOB MOkHO TpuHsTh 71=0,012+0,015), naxomum pacxom BobI, IPOXOISAIIECH uepes
MOTIEPEYHOE CEUCHHUE JIOTKA!
Q*=A* v =iyA>-R" . 6)
Orcrona crnenyer:
0=\iy-A-R". (M)
VYuursiBas popmyisl (1) u (3), nomydum:
%
(b+mh)-h ’ )

O=\Jiy-(b+mh)-h-
b+2h\1+m*
HNJIX OKOHYATCJIBbHO:
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[(b-+mh)-h]*
. 9
" (b+2h~14m?)% ®

Ipu yrae 6=90°, m=0, u u3 popmyisl (9), Kak YaCTHBIH cilydail, HOTyduM POpPMyIy

pacxoga i1 JIOTKa MPAMOYT'OJIBHOTO CCUCHU AL

Oup = (10)

brnok-cxema n mporpamma aist KOHTposuiepa npubopa. Ha ocHoBe ykasanHOW dopmy-
JBI pa3paboTaHbl OIOK-CXeMa, MEKTPOHHBIE IJIAThl CYETHO-PEIIAIOIIET0 YCTPOUCTBA U K-
TPOHHO-MEXaHUYCCKOI'O CUCTUYMKA, KOTOPBIC BMCCTC C JATUYUMKOM YPOBHA, DJICKTPOHHBIMHA Ya-
caMu, aKKyMYJIATOPOM U 3apsHBIM YCTPONCTBOM 00pa3yroT yCTPOMCTBO JUIsl U3MEPEHUS CTO-
Ka KUJKOCTH (PUCYHOK 5).

[aTuuk CueTHo-pelLatoLLee OneKTPOHHO-MEXaHUYEeCKNIA CHETHUUK
YCTPOMNCTBO (4 paspsagpa)
OneKTpOoHHbIe .
4ach! AKKYMYNSATOp - 3apsgHoe yCTpoNCTBO

Pucynok 5 — bjiok-cxema ycTpoiicTBa HOBOro mpudopa

JlaTyuk pacronaraeTcsi B BOJOMEPHOM KOJIOJIE (PMKCUPOBAHHOIO pycia U MpPeaCcTaB-
aseT cobol Mmpopesb WM TPyOKy B OTKOCE (PUKCHPOBAHHOTO pycia mupuHOH 1-2 cMm. DTo
yCTpOMCTBO 4acto 3amisiercs. [loaroMy aBTopamu mpezyiaraeTcst U3roTaBiuBaTh €ro B BUJE
BCTABHOIO KOXKyxa (TpyOa B TpyOe), YTO MO3BOJIET U3BJEKaTh MPOIYCKHYIO TPYOKYy U3 CTa-
[IMOHAPHOTO KOXKYXa, JIEFKO €ro MPOMBIBATh M OOPaTHO BCTABIIATH B KOXKYX (PUCYHOK 6).

/

[Tpomycssas Tpyora CramroHapHeE B0EVE
(chemMHaR)

PucyHok 6 — KoHCTpyKTHBHAsl CXeMa YCTAHOBKH HOBOI MOAM(UKALUM JATYHKA

B nanbpHeiimme uccienoBaHus MOXHO BKJIFOUUTh TEOPETHUECKUE Pa3pabOTKH ISl pas-
JUYHBIX (UKCHPOBAHHBIX CEUEHUH (C 3aJaHHBIMHM IapaMeTpaMu) U BBECTU MX B CUYETHO-
perniaromiee yCTporucTBo (MUKPOIIPOLIECCODP).

HcnpiTanne paboTocnocoOHOCTH HOBOTO Mpubopa BapraHTa 3 MPOU3BOAMIOCH HA Jia-
6opatopHoit 6aze TUNM, umeromel mecTh JSHCTBYIOMMX B3aMMOCBS3aHHBIX BOJIOCIUBOB,
B TOM YHCJI€ ¥ BOJOCIUB YHIIONETTH.

[IprueM MOXXHO U3MEPATH KaK Pacxo/bl, TaK U 00beMbl BOJIbL. J{J1s1 MOCIIEAHETO Cyllie-
CTBYET BO3MOKHOCTb B JIH000€ BpeMs JIOTIOJIHUTH PUOOP IIKAJIOH, yKa3bIBaIOIIEH CTOUMOCTh
BBIJICTICHHOUM (pepMepy BOIBI.

JlaBGoparopHble ONBITHl MPOU3BOAMIMCH JJISi BCEX TpeX BapuaHTOB mpubopos. Tou-
HOCTh MOKa3aHUM Ka)XJ0ro npubopa oleHUBaIACh IPU MOMOIIM COMOCTABICHUS C MoKa3aTe-
JISIMU U3MEPEHHUsI pacXoI0B uepe3 BoJoCIuB YumnoneTrTd 00beMHbIM criocobom. B rabnuue 1 u
Ha PUCYHKE 7 IIPUBEJIEHBI PE3yNIbTaThl 1a00paTOPHBIX PaboT.

Kak BugHO U3 prcyHKa 7, MOrpenIHOCTh OTKJIOHEHUH NoKa3zaHui nmpubopa BapuaHTa 3
He npesbimaer 2 %. [Ipubop Bapuanra 1 paboTaeT ¢ MOMIABKOBBIM JIaTYUKOM, MIO3TOMY €0
MOTPEIIHOCTh U3MEPEHUH camasi BbIcokasi — 7 %o.
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Taoauua 1 — [lanHbie 12a00paTOPHBIX U3MEPEHU PACX010B BObI Yepe3 BOJOCIUB
Yunosnertu pasHbiMu Bapuantamu npudopos TUUM u 06beMHBIM

MeTOo/10M
B n/c
Howmep Pacxon Bozibl B cTBOpE BoAoCaMBa YUNONETTH, H3MEPEHHBIN
U3MEPEHUS 00BEMHBIM pudopom pudopom pudopomM
crocobom TUNUM-1 TUNM-2 TUNM-3

1 0 0 0 0
2 20 16 15 18
3 50 43 44 49
4 75 70 75 70
5 70 70 68 70
6 65 66 63 66
7 60 62 60 62
8 50 54 55 54
9 55 50 60 50
10 40 38 40 38
11 30 28 30 28
12 25 25 20 25
13 24 26 24 26
14 23 25 28 25
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1 2 3 4 5 6 ¥ 8 8 10 11 12 43 14
Honep 13mepeHria
+ Pacxog eofbl, namepeHHbIin o6kemMHeIM cnocobom
Pacxopn eogbl, namepexHsin npubopom TUUM-1
Pacxog eoabl, namepenHsbiin npnbopom TUAM-2

Pacxop eogbl, nameperHsiin npubopom TUMM-3

Pucynok 7 — KpuBble pacxoa0B BObl, HU3MepPeHHbIE
10 BOAOCAMBY UHIOIETTH M 110 MOKA3aHUAM NIPUOOPOB

[Ipubop Bapuanta 4 (pucyHok 8) moiydaeT MHPOPMALIMIO C IOMOILBIO YIBTPa3ByKa U
MMEET MOIPEIIHOCTb, CPaBHUMYIO ¢ BapuaHToM 3. C apyrumu KoHQUrypanusMH HONEPEYHOro
ceueHHs] U (UKCUPOBAHHBIMU pycJIaMH OH MOXKET JaBaTh JOCTOBEpHbIE MOKa3zaHus. B mamb-
HEHIIKX UCCIEOBAaHMIX aBTOPHI IIAHUPYIOT €I1l€ BEPHYThCS KO BTOpoMy BapuaHTy. OqHako,
Ha CEroJIHSALIHUM JIeHb OH SBJISETCS 0ObEMHBIM 10 pa3Mepy U I0POKe, YEM BapUaHT 3.

OcCHOBHbIE KOHCTPYKTUBHBIE, TEXHOJIOTMYECKHE M TEXHUKO-IKCIUTyaTallMOHHbIE Xa-
PaKTepUCTUKU NTPUOOpa BapuaHTa 4 CleqyIouue:

- IMara3oH u3MepsieMbIx pacxo10B Boabl — 10—1000 5i/c ¢ marom 1 1/c;

- IMAIA30H H3MEPEHHs CTOKa (00beMa) Bombl — ot 1 10 500000 M ¢ marom 10 m*;

- nrybuna ciost Bojbl B ctBope — 0,1-3,0 M, mupuna nopora — ot 0 10 1 m;
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- IMAIa30H TeMIeparyp Bo3ayxa B kosoiaie — ot +30 mo +10 °C;
- OTHOCHUTEJIbHAS BIAXHOCTH BO3ayxa B Kojoate — 70-95 %;
- TIOTPEIIHOCTh U3MEPEHUI JaTunka — He Ooiiee + 2 %.

a)

@) BUJI C IUIIEBON CTOPOHBIL; 6) BUI 00PaTHOW CTOPOHBI
Pucynox 8 — Ilpudop Bapuanra 4

Hogelif BogomepHbIil ipubop BapuaHTa 4 MO3BOJSIET UCIOIB30BATh €r0 Ha (PUKCHPO-
BaHHBIX OTKPBITHIX pyciax. M3mepeHue pacxoJ 0B IPOU3BOAUTCS YITPAa3BYKOBBIMU JaTUHKA-
MU, 3TO YIy4YIllaeT W YIPOIIAET €ro NpUMEeHEHHe Ha npousBojicTBe. lIpennaraemas HoBas
BEpCHS BOJOMEPHOro Nprubopa OTIIMYAETCS OT APYruX 00siee BhICOKOM TOYHOCTBHIO U3MEPEHUH,
MIOCKOJIbKY B pacdeTax y4yacTBYeT TOJbKO OJMH BHEHIHMH mNapameTp (DIyOMHa CJ0os BOJIBI
B CTBOpE BoOJOCHMBa YUMOJIETTH), KOTOPBIM YCTAaHABIMBAECTCA C MOMOUIbIO YIBTPa3BYKOBOTO
narunka. CebecTonMOCTh TPHOOPa B MHOTOTHPAXKHOM BBITTYCKE OyzeT ropas3io Hmke (He Oosee
500 gomn. CIIA), yem ummoptabIX BapuaHToB (3—5 Thic. nosut. CIIIA), 94TO MO3BOIUT Kax-
oMy pepmepy npuodpecTi COOCTBEHHBINM KOMILIEKT 3TOTO BOAOMEPHOTO Mprbdopa.

Cnucox MCIoJIb30BAHHBLIX MCTOUHUKOB

1 O Mepax mo jganbpHEHIIEMY YIy4IIEHUIO MEIHOPATHUBHOIO COCTOSIHHMSI OPOIIAEMBbIX
3eMellb U PalMOHAIbHOMY HCIIOJIb30BaHUIO BOJIHBIX pecypcoB Ha nepuoa 2013-2017 roasr:
Vka3 Ipesunenta Pecnyonuku Y3o6ekucran Ne [TI1-1958 ot 21 anpens 2013 .

2 Byteipun, M. B. u npyrue. Bogomepuble ycTpoiicTBa Ajsi THAPOMETHOPATUBHBIX
cuctem / M. B. bByteipuHn [u 1p.]; nox pea. A. @. Kuenuyka. — M.: Konoc, 1982. — 144 c.
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A. H. baouues, /I. B. MapTbiHOB
Poccuiickuii HaydHO-MCCIIEIOBATENECKII HHCTUTYT MpooiieM Menuopannu, HoBouepkacck,
Poccuiickas @enepanus

COBPEMEHHOE COCTOSHHUE U INEPCIIEKTHUBbBI
PA3BUTHUSA OBOLLIEBOJACTBA B POCCUM

B cmamwe npoananusupoeano cospemennoe cocmosinue ogoujesoocmea ¢ Poccuiickou
Dedepayuu. IIposedena cpagHumenvbHas oyeHKa npoyecca npousso0Ccmead 080ulell 8 CebCKo-
XO3AUCMBEHHBIX OP2AHUZAYUSX, KDECMbAHCKUX ((hepMepCKUX) u TUYHBIX NOOCOOHBIX X03AUCH -
8aX, NOKA3AH BKIAO dMUX OP2AHU3AYUL 8 CIMPYKMYpe 8al08020 cOOpa ogoujell no 200am u
PEe2UOHAM, OMPAHCEHO COCMOSIHUE OMPACTU 080UL€800CNEA, NPEOCMABIIeHAd OUHAMUKA U3Me-
HeHUsl NOCEBHBIX NIoWaoel, 8ani08020 cOOPA U YPOICAUHOCMU OCHOBHLIX OB0WHBIX KYJIbIYD
6 Pocmoeckoti obnacmu. Hecmompsa na cokpawjenue nocegHvlx niowjaoeu Ha 3 mvic. 2a,
6 obnacmu 6bi10 noayUeHo okono 675 mulc. m ogowell, Ymo nNpesviCUulo NoKA3amenu npeobi-
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