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3Has fyy 10 JAQHHOTO MOTPEOMTENS M Iy, MOXKHO BBIYHCIUTH BPEMsI 3aJCPKKH

Hadalla moaadyu l3 YIIPABJIAOLICTO pacxoJa Ha BXOAE€ CUCTCMBI:

I3=lgy Iy
3 Copoc — meuuutT. DTOT BAPUAHT PabOTHI CHCTEMBI SBIISETCA CAMBIM HEOJIArONMpH-
SATHBIM C TOUKH 3PEHHMS YIPABICHHS, TAK KAK BO3HHKAET HEIPOM3BOIUTEIbHBIA COPOC BOIBI,
M elle HeoOXOAMMEI JeHCTBHSA 10 YCTPAHEHMIO OOpa3yIoLIErocsl Mmocie 3TOro aeuIuTa.
C 5Toii IIeNBIO ONpeIeNseTcs BpeMs Hauana o0pa3oBaHus JeUIIUTa 3 YCIOBHUS:

JQy(t)dt = IQB(I)CII’
0 0
a 3aTeM 00BpeM V.

o> KOTOPBIA HYXHO JOMOJHUTENBHO noaaTh B OC:

va:I[Qy@—QB(r) '

4 Copoc. B nmannHoli cucreme cOpoc BOABI SABISETCA HEYIPABISAEMBIM MapaMeTpoM,
B CBSI3M C U€M 3aJ]a4a YIPaBIICHUS B 3TOM CIIy4yae CBOJUTCSA K MUHUMYMY U COCTOUT B HEMeE]I-
JIEHHOM M3MEHEHUH Pacxo/ia Ha YIPaBJISIOLIEM COOPYKEHUU.

BoiBoasl. [Ipu BeimonHeHnnn ananu3a ObUIM PacCMOTPEHBI TPH BapuaHTa pabOThI CH-
CTEMBl B YCJIOBUSX JEHCTBHUS OTpaHUYCHHM, CBS3aHHBIX: 1) ¢ MOCTOSIHHO H3MEHSIOIIUMUCS
CBOWCTBAaMH KaHaja, 2) BpeMeHaMU JOOeTaHMs pacXxol0B, 3) AMHAMUYECKUMH (EMKOCTHBIMH)
CBOWCTBAMH KaHala M BpeMEeHaMHu Jo0eranusi pacxonoB. ONTHMaIbHBIM B JaHHOM CIIydae
ABIISIETCS TPETUN BapUAHT, TaK Kak (aKTHUECKUN cOPOC M3 CUCTEMBI B 11€JIOM OYAET MEHBbIIIE,
a MpU BBINOJHEHUU YCJIOBHS, YTO 00beM oOpasyromierocss aeduiuTa sl HUKEIEKAIIUX
ObedoB Oyzer paBeH 00BeMy 00pasyromerocs: coOpoca, Ha BBIXOJIE CUCTEMBI He OyaeT HaOro-
JaThCs Ne(OUIAT U COPOC BOIBI.
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OLEHKA D®®EKTUBHOCTH SKCIUIYATALIMU U
BE30OITACHOCTH HACOCHBIX CTAHIIUH

L]envro uccnedosanuil AGIANUCL OCHOBHbIE MEPONPUAMUS NO NOBLILUEHUIO IPPeKmus-
HOCmU KCnyamayuu u 6e30nacHocmu coopyoicerHuti nacocHvlx cmanyuti (HC), nuxeudayuu
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Henpou3e00UmMenbHblX HOMepPb INeKMPOIHEPSUL, HANOPA U NEPenaoos yposHell 800bl, 3auie-
HUSL ABAHKAMeED, YMEHbULeHUSl BbICOMbL NOObEeMA B00bl NPU PA3IUUHBIX Y2IaX PA3860pOma 1o-
nacmetl paboue2o Kojieca, GHeOPEeHUI0 3Hep208000chepecarouux MmexHoi02uil npu IKCNiya-
mayuu HC, cosepuieHcmeosanuto KOHCMpPYKYull pe2yisasyuoOHHbIX U CONPA2aloumux coopyice-
HUll ¢ nepexoouvimu npoyeccamu. /s ynpaenenus uaoexcnocmvio HC ananusupyromces
cmamuyeckue Mooenu, OUHAMUYeCcKUue Mooell ¢ COCPeOOMOUeHHbIMU NApamMempamu U OUHA-
Muyeckue Mooenu ¢ pacnpedeieHHbIMU Napamempami.

Kniouesvie cnosa: nacocnvle cmanyuu, 3KCNIyamayus, HACOCHvle azpezamol, Oe30nac-
HOCMb, HAOEHCHOCMb, CONPI2AIOUUE COOPVIHCEHUSL.

Sk sk sk sk sk sk sk sk sk sk

A. 1. Azimov, B. B. Khasanov

Tashkent Institute of Irrigation and Agricultural Mechanization Engineers, Tashkent,
Republic of Uzbekistan

0. Ya. Glovatskiy, N. R. Nasyrova

Scientific Research Institute of Irrigation and Water Problems at Tashkent Institute of
Irrigation and Agricultural Mechanization Engineers, Tashkent, Republic of Uzbekistan

ESTIMATION OF OPERATION AND SAFETY EFFICIENCY
OF PUMPING STATIONS

The aim of the research were the main activities on increasing the pumping stations
(PS) structure operation and safety efficiency, eliminating the downtime unproductive losses
of electricity, pressure and water level differences, siltation of the diversion chamber, reduc-
ing the water lift at different turning angles of the impeller holes, the introduction of energy-
saving technologies in the operation of pumping stations, the improvement of the construction
of regulatory and grade control structures with transient processes. The static models, the
dynamic models with lumped parameters, and dynamical models with distributed parameters
are analyzed to control the reliability of the PS.

Key words: pumping stations, operation, pump units, safety, reliability, grade control
structures.

V36ekucran sBiseTcsi HauboJiee HaChIIIEHHOW HacOCaMu pecyOIuKoOM, 31ech cocpe-
JIOTOYEHO 0oJiee MOJIOBUHBI HACOCHBIX MOLIHOCTEH Bcero LleHTpanbHO-A3HAaTCKOIO peruoHa:
sKcIuTyaTupytorcst 43 kpymnasie HacocHble cTanmu (HC), okono 1400 cpennux u 30000 men-
kux HC u ycraHoBOK. Pacxos mepexaunBaeMoii BOJIbI €KETOJHO COCTaBIIeT Oonee 6,5 m/c,
o6weM — Gonee 60 Mipa M. Bonee 50 % coopyxkenuii 1 060py0BaHUs BhIPabOTANK CBOH pe-
cype, paborocniocodnocts HC moanepkuBaeTcst €KeroIHbIMU JOPOTOCTOSIIIUMU PEMOHTAMH,
onHako, no paHHeiM CAHWHWNPU, no 20-25 % 3aTpar SBISAIOTCS HENPOU3BOIUTEIBHBIMU
o sHepro3arparam U 30-50 % — Mo PeMOHTHO-BOCCTAHOBUTEJIHLHBIM 3aTpaTaM. 3a CueT CHU-
KEHUs YIENbHBIX SHEpro3arpar, KOHTPOJIS M MOBBIMIEHUS cpeaHedKcryaTannoHHbX KITI
aneMeHToB HC MOXXHO 3HAYUTENbHO CHU3UTH 3KCIUTyaTallMOHHBIE W3/EPKKU U TOBBICUTH
Ha/IeXKHOCTh dKcIuryatauu HC.

CBOEBpEMEHHOE BBISIBJICHHME OTKa30B (IMOCTEMEHHBIX M BHE3aIHBIX) IO3BOJISET
IPEIOTBPATUTH CHIKEHHE 2(PPEKTUBHOCTH SKCIUTyaTalluu HacocHbIX arperaroB (HA) u oco-
OEHHO BO3MO>KHbIE aBapUHHBIE CUTYallUH, BEAYIIHE K MPEKPAIICHUIO BOJOIOIAYH.

Kpynusie HC ocnamarorcs Hacocamu OOJBIION OBICTPOXOIHOCTH, B CBSI3U C 4YEM
K [OABOJAIIMM ycTpoiicTBaM 6510k0B HC npenbsBisitoTcst TpeboBaHus o oOecrneueHuto 0e3-
omnacHoctu [1].

3apyOexHble MalIMHOCTPOUTENbHbIE (GUPMBI UMEIOT OOJBIION OMBIT CO3/AaHUS BBICO-
konpousBoauTenabHbIX HacocoB. Tak, HC I'pann-Kymu (CILHA) obopynoBana 12 Hacocamu
MOILHOCTEIO 10 49 MBT, o6ecneunBaromumu nojgady 46 m*/c npu Hanope 92 M. OfHaKo BbI-
COKME 3HAUEHUS I0JIa4M M HAIopa, paBHO KakK M OOJbIINe rabapuThl OCHOBHOTO 000py/0Ba-
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HUS, BBI3BIBAIOT YCIOKHEHUE KOHCTPYKIMM COOPYKEHUI U yMEHbIlIeHHe 0e301macHoCTH [2].

ABTOpaMU ISl THAPABINYECKH OJArOnpHUsITHOIO peXMMa HACOCOB IMPEATIOKEHBI HO-
BbI€ KOHCTPYKIIMU BOJOTIPUEMHHUKA, BCACHIBAIOIINX TPYO, aBaHKaMep, YIyUIIAlONUX YCIOBUS
9KCILTyaTallii OCHOBHBIX THIPOTEXHUYECKUX JIEMEHTOB, conpsiratonmuxcs ¢ HA.

Pacuer ClI0KHBIX EPEXOAHBIX MPOILECCOB SABISETCSA OJHUM U3 CAMBIX OTBETCTBEHHBIX
9TaIoB MOBKIMICHHs Oe3omacHocTy kcrutyaranuu HC [3].

Pexxumbr pabotst HC ompenensrorcss anropuTMHUYecKd. | eoMeTpudecKuii Harmop
orpezieNisieTcsl Kak pa3HOCTh YpOBHEH BepXHEro u HikHero obeda HC:

H= <6~ Zu6
IZie Z,; — OTMETKa ypoBHA BOJbI BepxHero Oveda (YBBB), m;
Z46 — OTMETKa ypoBHsI Bojbl HIKHero Obeda (YBHDB) B aBankamepe, M.

XapakTepuctuka norephb Hanopa B Tpybonposoae HC npencrasiena B Bujge GyHKIHU-
OHAJIBHBIX KPUBBIX, 3aBUCAINNX OT IIOJAa4Y1 U BBICOTHI IIOJbEMA:
i . =
o9 ielE (=1N) ~N<Mm
T — . L —
Hi j=1K

rae Q;- — apTyMEHT HaIopHO# XapaKTepPUCTHKHU TPyOOIpoBoa, T. €. nofaua i -ro HA, m%/c;
[ — HyMepanus yCTaHOBJICHHbIX HA;
J — HyMepalysi KpUBBIX B HaIIOPHOM XapaKTepUCTUKE;
K — Konu4ecTBO TOYEK B HAIIOPHOU XapaKTEPUCTHKE;
N — xonuuectBo pabdoraromux HA, mr.;
M — konuudecTBO ycTaHOBIEHHBIX HA, mT.;
H/=H+VH. - KIUsI HAIIOPHOH XapaKTEPUCTUKHU IIPU T€OMETPHUCCKOM Harope H , M;
j
VH ; — motepu Haropa, M.

9KCHJ’IyaTaI_[I/IOHHBIe XapaKTCPHUCTUKHU HA IMpCACTaBJICHbLI B BUIC ceMelcTBa KPHUBBIX,

3aBUCAIIMX OT BBICOTHI MOIbEMA BOJIBI MPU PA3JIMUHBIX yriiaX pa3BopoTa Jionactei pabouero
KoJieca:

Q= Qp o UQ

rae Qy 5, — pacxonHas xapakrepucruka HA:

i=LLN

-

Hmno »

Qp ne — dHEprermieckas xapakrepucruka HA:

rae O —mnoaada HA mpu cooTBeTCTBYyOIIEM YyIiIe ¢, M/c;
¢ ; — YroJj pa3BopoTa JOIacTeil, COOTBETCTBYIOIIHN J -1 KpuBOH, rpa;
n; — KO/ i-ro HA nns j - kpusoii;

Honyctumas obnacte D pabotel HA B koopaunatax Q- H omnpexaensieTcs Clemayro-
IIMMHU BHEITHUMHU T'PaHHULIAMU:
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i _ (i max i
Imax — QT M QH,Q,‘P
i i min i
1 min — QT M QH,Q»‘P
. . 2
i ey
DZ max — QH,Q,(pmaX
i eVl
DZ min — QH,Q,(pmin

rae Q7™ Q™" — xapakTepucTuKa TpyOOIpPOBOJAA NPU MAKCHMaIbHOM U MUHUMAIbHOM
reOMETPUYECKON BBICOTE MOIbEMA, M;
Prmax > Pmin — MAKCUMAJIBHBIM M MUHUMAaJIbHBIN YIJIBI pa3BOPOTA JIONIACTEW HACOCA, Ipajl.

Bosnee Tpex necstuneTuil Ha MHOTHX PEeCIyOJIMKAHCKUX M MEXIYHAPOIHBIX (opymax,
MOCBAILICHHBIX UCCIICAOBAHMUIM B O0JIACTH TUIPABIMKH, PACCMaTPUBACTCS IIUPOKUI KPYT BO-
IIPOCOB, CBsI3aHHBIX ¢ 3kciryaranueil HC, Bubpanueil u nmynpcanueil 1aBieHui B Hacocax.

OnpIT 3KCIUTyaTallMM KPYNHBIX MAalIMHHBIX KaHAJIOB IOKa3bIBaeT, 4To 10 29 % oTka-
30B B pabore HA mpoucxoaut BcieacTBUE HEOMATOMPUSATHBIX THAPABIMYECKHX IPOLIECCOB
B BOJIOIIOJIBOJSAIINX COOPYKEHHSX, TAKUX KaK BOJOBOPOTHBIE 30HBI U BOPOHKHU y BOJONPUEM-
HUKa, Iepenajbl ypoBHs Bojibl (YB) Ha copoynepxuBaromux coopyxenusx (CYC), 3aunenue
aBaHKamep, B0J03a00pOB M MoABOAALMX KaHanoB. MccnenoBanus skcrutyaranuun HC, BbI-
IIOJIHEHHBIE UHCTUTYTOM «¥Y3cyBioiuxa» B 2016-2017 rr., nokazanu, yro norepu B HC no-
cturatoT 38 % OT HoTpediisieMOl JIEKTPOIHEPTUU C YMEHBIIEHHUEM HAJeKHOCTH OT IOJBO-
nsero kanana — 0,93, perynsuuonnbsix coopyxkenuit — 0,91, apankamepsl — 0,90 10 Bcachl-
Batomieit Tpyosr — 0,91, CYC - 0,85, Bomonpuemunka — 0,84 [4].

310 yeyryomasiercs Tem, uro HC paboTaer no rpaduky ¢ MHUPOKUM AUANIA30HOM ITOAAY
U MHOTo4MciieHHble KoMOunHanuu HA npuBoAsT K U3MEHEHHIO CTPYKTYpPHI IIOTOKA BO BCEX
AJIEMEHTaX FUAPOTEXHUYECKOIO y3IIa.

OreHka HaJIe)KHOCTH KCIUTyaTalluy y3JI0B T'MIpoMexaHuueckoro obopynoBanus HC
TpeOyeT MAJUTEIBHOIO U Pa3HOCTOPOHHEro HaOmoAeHus 3a paboToil 00O0pymOoBaHMS.
[Tpu 3TOM 0c0o00€ BHUMaHME ClleyeT 00pallaTh Ha CPaBHUTEIbHOE BpEeMs aBapUHHBIX U IJ1a-
HOBBIX PEMOHTOB, IPUYMHBI 1€(DEKTOB y3JI0B, U3MEHEHHE BO BPEMEHU BUOpAIK y3JIOB arpe-
raToB U APYTUX [1apaMETPOB, CTENIEHb UX U3HOCA [5].

Ha ocHoBe 3THX aHHBIX pa3pabaThIBAlOTCS MEPOIPUATHUS 10 MOBBIIICHUIO HAJEKHO-
ctH 3kcmutyarauuu HC u npousBoauTces oneHka nx 3¢ HeKTUBHOCTH.

BeposTHOCTB NOSIBIICHNS TE€X WU UHBIX OTKIOHEHUH OT HOPMAJIbHBIX YCIOBUM IKCILTY-
aTalliy U CTENEeHb ONACHOCTU 3TUX OCOOBIX PEXHMMOB Pa3IMYHbI I HACOCOB PA3HBIX TUIIOB U
onpenenstorca HazHaueHneM HC, ee ocHalleHueM cpeacTBaMM KOHTPOJS W aBTOMATHKH.
Hanpumep, nossllieHrne Haropa CBEpX MaKCHMAJIIbHOTO PACYETHOTO 3HAUYEHUS HE MPEICTaBIIfA-
€T NMPAKTUYECKU HUKAKOM OMACHOCTH JAJIs1 HEOOIBIINX EHTPOOSKHBIX HACOCOB, HO KpaiiHe He-
JKEJaTeNIbHO Ul KPYIHBIX LIEHTPOOEKHBIX U ellle B OOJbIICH CTENeHH JUIsl OCEBBIX HAcOCOB.
ITyck 1 oCcTaHOBKA MajbIX HACOCOB HE BBI3BIBAIOT OCOOBIX TPYAHOCTEH, a JUIsl KPYIHBIX BBICO-
KOIIPOU3BOJIUTENIBHBIX arperaToB ABJSAIOTCSA HanOoJIee OTBETCTBEHHBIMH OTIEPALIMSIMU.

Cneunanbnbsle uccnenoBanus, nposenenusie B TUMMMCX u HUMUBII, nokazanu,
YTO MPUYMHON MOBBIIIEHHON BHOpaIuu sBisieTca padoTa Hacoca B 30HE CUJIHO pPa3BUTOM Ka-
BUTAIIUU, KOTOPAs ABJISETCS CIEACTBUEM 3aTSHKHOTO MAJACHUS JaBICHUS B IPOTOYHON YacTU U
HapyIlIeHHs paboThl PETYNIALUOHHBIX COOPYKEHUH MpU BHE3AMHOM OTKItoueHnn HA.

Hcxons U3 ycTaHOBJIEHHBIX HaMH (PU3MUYECKUX IMPe/ICTaBICHUH, HEOOX0AUMO YCTaHO-
BUTh, KaKue (akToOpbl B CAMOM OOIIIEM CIIy4ae OKa3bIBAIOT BIMSHHE HA BEIMYMHY HEYCTaHO-
BUBILUXCSI pEKUMOB:

- TUIPOIMHAMHUYECKHE CUITBI KaK (DyHKIIMS THHEHHBIX pasmepoB HA [, m:

R=fi(D);
- CHJIa 3aBHUCHUT OT CKOpOCTI/I II0TOKa V, M/C:
R=f,(V);

- €CJIM CKOPOCTHh ITOTOKAa HE CIMIIKOM Majla, TO CYHIECCTBCHHYIO POJIb UI'PAIOT CHJIIBL
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VHepIMH. BenuumHa WX 3aBHCHT OT MAcChl BOJHOH Cpe/bl, KOTOpas XapaKTepH3yeTcs ee
TJIOTHOCTBIO P, KI/M°:

R=f;(p).

OcHoBHbIE 3ajjaud pacuera OE30MACHOCTH: OMpPEETICHUE MPOJOIKUTEIILHOCTH He-
YCTaHOBUBILETOCS MPOLIECca U €ro OTIENbHBIX ATANOB, COBMA/IEHUS M10IcOCa BO3yXa B aBaH-
KaMepe 1 MOMEHTa MaKCUMaJIbHOTO TOBBIILICHUS JABJICHUS Ha Bally Hacoca [5].

CraTucTuueckuil XapakTep M3MEHEHHUs IapaMeTpoB Hacoca (auaMerpa paboyero Ko-
Jeca, YIJIOTHUTENBHBIX 3allUTHBIX KOJICIl W T. J.) MOXKET 3aaaBaThCs Kod(hdUIMEeHTOM, Xa-
paKTEepU3YyIOUIMM HHTEHCUBHOCTh U3MEHEHUS ITapaMeTpa U MJIIOTHOCTh €ro paclpeaecHus.

Macmrabbl OOHOBJICHHSI MHBECTULIMOHHOM TMOJUTUKU TPEOYIOT YKECTOYEeHUs TpeOoBa-
HUSI K PECYpCOEMKHUM IpoekTaM. HeoOXoauMo onpenenuTh 1enecoo0pa3HOCTh IKCILTyaTaluu
HC nipu camxenun pabouux napaMeTpoB (B IEPBYIO OUYepe/lb HAJICHKHOCTH) HIKE PACUETHBIX.

OO0pazoBaHue HOBBIX PYCIOBBIX ()OPM, 3aUJICHHE aBaHKaMephl U iehopMalius Oeperosn
U3YYaJIUCh C TOUYKH 3pEHUs 00IIUX 3aKOHOMEPHOCTEH pycI000pa3oBaHusl, a MEXaHU3M HETo-
CPEICTBEHHOTO B3aMMO/JICHCTBUS MOTOKA, BOJOBOPOTOB U Pa3MbIBAEMOro Oepera J0 cUX HOp
MOJIHOCTBIO HE BCKPBIT MPU HEYCTAHOBUBILKXCS MPOIIECcCax.

[TporpamMma obecrnieuenust Haje)kHOCTH HA mipenHa3HaueHa ISl ONMpeNeIeHHUs] COCTO-
SIHUSI HACOCOB B HEOJIArOMPUATHBIX THAPABIMYECKUX YCIOBHSIX MOJABOJIA BOJbI. B mporpamme
MPUBOAMUTCS CIIOCOO AMArHOCTUKH arperaToB, MPU KOTOPOM HEOOXOIUMBIN CUTHAT O COCTOS-
HUU paboyero Koieca M JomnacTeil CHUMAIOT ¢ MOIIIMITHUKOB Bajla HA 1 Ha OCHOBaHUM MO-
JyYEHHBIX TaHHBIX OMPEAETSIOT OCTaTOUHbIE PECYPCHI arperaros [6].

CoBpeMeHHbIE TEXHOJIOTHH PEMOHTHBIX PabOT JOKHBI MTO3BOJIUTH PEIIUTh PSIJl B3au-
MOCBSI3aHHBIX 3a/1a4 TMOBBIMCHUS 3()(HEKTHBHOCTH dKCIUTyaTanuu npu yBenuuenun KITJ
HACcOCOB, BOJOCOEpEKEHHS MPHU MOBHIIIIEHUN 00beMHOU cocrapisomiet KIIJ u 6e3onmacHo-
CTH DKCIUTyaTallMM KPYIMHBIX THAPOTEXHUYECKHX COOPYXKEHUM, K KoTopbiM oTHOcsaTcs HC
¢ yHuKaiabHbIMU Hacocamu tuma OII-10-26-, 185, 110, ycraHoBineHHbIMU Ha Kackagax HC
B Kamkanapeunckoid, byxapckoit, CypxanaapbUHCKON U IpYrux 00JacTAX.

BriBoaBI

1 CoBepiieHcTBOBaHHE 0€30IIaCHOCTU CONPSITAIOLIUX COOPYKEHHH C IMEepPeXOAHBIMU
MpoleccaMy 11e71ecCO00pa3HO CKOHIIEHTPUPOBATh HA AJIEMEHTaX YCTPONCTB B BOOIOBOIS-
X ¥ OTBOAAIIMX coopyxkeHusix HC ¢ MUHMManbHOM HAZAEKHOCTBIO OT PETYJISILIUOHHBIX CO-
opyxenuit — 0,91, aBankamepsl — 0,90, CYC — 0,85, Bogonpuemnrka — 0,84.

2 AHanM3 COBpPEMEHHBIX HANpaBlICHUN W3Yy4eHHs HEYCTAHOBHBILETOCS IBIDKEHHS BOIBI
B BOJIONIOABOIMX coopyxkeHusix HC mokasan, 4To mapaMeTp HEeCTallMOHApHOCTH BIHSET
Ha CTPYKTYPY CKOPOCTHOT'O TIOJISI U CKa3bIBAETCS Ha OTPEIEICHNH TIOKa3aTenel HaIeKHOCTH, KO-
TOpPBIE OMPEIENISIOTCS TIPU pacueTe pacCMaTPUBAEMBIX IKCILTyaTAIIMOHHBIX XapakTepucTuk HA.

3 AHanu3upys OCHOBHBIE MOJIENH, IPUMEHSIEMbIE JIJIS YIPaBICHUS HAJIEKHOCTHIO UP-
purannoHabsix HC, MOXHO WX pa3[eNnuTh Ha TPU TPYMIbI: CTATHUYECKUE MOJIETH, TUHAMUYE-
CKHE MOJIEJIM C COCPEOTOYCHHBIMH IMapaMeTpaMu U JTUHAMUYECKHE MOJIEH C paclpe/eseH-
HBIMU TTapaMeTpaMH. ITH MOACIIN OTIUYAIOTCS MEXIY COOO0M MpPeOChUTKaMH, KOJTHY€CTBOM
YU TUIIOM TIEPBUYHOM HMH(POPMALMH M CTETECHBIO JETANIM3allMU TOJTYYCHHBIX PE3YJIbTaTOB.
[Tpu HOpMUpOBaHUKM 0E30MACHOCTH HEOOXOJMMO YYHTHIBATh TpeOOBaHUsA K 0€30MacHOCTH,
KOTOpBIe 00eCIeYnBAIOTCS TMOCPEICTBOM periaMeHTAallMl COYeTaHWH Harpy3oK U BO3JEi-
CTBUU CHCTEMBI Ha 3TU DJIEMEHTBHI.
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M. I. I'onuenko, JI. B. Slnanckuii
benopycckas rocynapcTBeHHas CEITbCKOX03IHCTBEHHAs akanemusi, I opku, Pecrrybmmka benapyce

OIEHKA TEIUVIOBJAT'OOBECIIEYHEHHOCTH
CEBEPO-BOCTOYHOM 30HbI PECIIYBJIMKH BEJIAPYCb
TP OPOIIEHUU CEHOKOCHO-ITACTBUIHOU TPABOCMECH

Lenvto uccredosanuil s16UNACH OYEHKA MENI081A2000eCneYeHHOCIU MEPPUMOPUU Ce-
6epo-6ocmouHoli 30Hbl Pecnyonuxu bBenapyce na npumepe koukpemmuozo eooa (2017),
a makoice YCmaHoGieHue GHYMpUBeeMAayUOHHO20 pACnpedesienus Memeoyclosutl nocpeo-
cmeom cpasHenusi konkpemrnozo 2017 2. co cpedHemHoconemHuMuy 3Havenuamu. B pesyno-
mame mamemamuyeckou obpabomku ycmarosneno, umo 2017 2. seisemcss uzdblmouHoO
VBIANCHEHHbIM N0 0CAOKAM U CPeOHUM no memnepamype 8030yxda. I1o memooy, uznosicenHo-
my 6 pabome M. I'. ['onuenko, nonyuena CymmapHas Mepa cxo0Cmea 0Ccaoko8 co CPeOHEMHO-
2ONeMHUMY  BETUYUHAMY, KOMOpAs Npu yyeme OeKaouvlx eenudun cocmasuna 64,9 %,
a npu yyeme mecsaunvix eeauyun — 79,0 %. Cymmapnas mepa cxoocmea cpeoHecymouHbLX
memnepamyp 8030yxa npu yyeme OeKkaoHvix eeaudur cocmaeuna 92,9 %, a npu yueme me-
caunvix genuyur — 95,4 %. I[lpedcmasnenvl pe3ynomamol 0ONepamusHo20 ynpasieHus 600HbIM
pedicumom 6 konkpemuom 2017 2. na npumepe ceHOKOCHO-NACMOUWHOU MPABOCMECHU.

Kniouesvie cnosa: mennoobecneueHnocmon, 61a2000ecne4eHHOCMb, aAMMOochepHble
0CAOKU, CPEeOHeCYMOUHble MmeMnepamypuvl 8030yxXd, Mepa cxo0Ccmea Memeoycio8ull, 600HbLI
pedicuM, onepamugHoe ynpasienue, OUHAMUKA 8IANCHOCIU NOYUBb, KOIUYECTNBO NOTUBOS.
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M. G. Golchenko, D. V. Yalanskiy
Belarusian State Agricultural Academy, Gorki, Republic of Belarus

EVALUATION OF HEAT AND MOISTURE AVAILABILITY OF THE NORTHERN
EASTERN ZONE OF THE REPUBLIC OF BELARUS BY IRRIGATION OF THE
MOWING AND GRAZING GRASS MIXTURES

The purpose of the research was to assess the heat and moisture availability of the ter-
ritory of the north-eastern zone of the Republic of Belarus by the example of a specific year
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