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Summary
The article presents an analysis of qualitative and quantitative characteristics of the current state of the
use of sprinkler equipment on irrigated lands of the Volgograd region, the elements of operational and
technical characteristics of irrigation equipment are studied on the example of a wide-reach sprinkler
machine of circular action.
Abstract

Introduction. The development of highly productive and sustainable agriculture in the Volgograd region
can be ensured only with the help of artificial irrigation. Due to the high level of mechanization and au-
tomation of the process, the possibility of irrigation in fields with difficult terrain, such a method of irri-
gation as sprinkling has become widespread in the region. However, according to the results of annual
monitoring, a significant number of sprinklers currently operating due to low technical level, high ser-
vice life, low reliability and, often occurring extreme wear of technical elements, do not meet the modern
requirements of reclamation measures. Thus, the study of the current state and prospects for the use of
sprinkler equipment is necessary for the introduction into circulation of a new generation of machines
with higher technical and economic indicators. As an example of modern domestic sprinkler equipment,
the article considers the wide spreader sprinkler «Don-K». Object. The object of the study is sprinkler
machines used in the modern period on irrigated lands of the Volgograd region. Materials and meth-
ods. The paper uses materials of scientific papers and official statistical data reflecting the current state
of application of sprinkler machines in the region. Mathematical, statistical, comparative—analytical and
system methods of analysis were used in the research process. The research of the the wide spreader
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sprinkler «Don-K» was carried out in the summer of 2020 on the basis of the Educational Research and
Production Center of the Volgograd State Agrarian University «Gornaya Polyanay. Results and conclu-
sion. Effective provision of the agro-industrial complex with irrigation equipment is one of the priority
tasks of the development of agriculture in the Volgograd region. The availability of sprinklers, including
domestic production, in the conditions of the arid climate of the region directly determines the competi-
tiveness of the grown products, since today irrigation in most municipalities is carried out directly using
specialized equipment — 50430, 20 hectares. The most common names of sprinkler equipment were:
Bauer, Kuban and DKSH-64. However, there is an urgent need to develop sprinkler machines of domes-
tic production with increased technical and operational indicators. As an example of such a technique,
we have considered the wide spreader sprinkler «Don-K», installed in 2018 on the basis of the Educa-
tional Research and Production Center of the Volgograd State Agrarian University «Gornaya Polyanay.
Thus, it was found that the Don-K sprinkler with a constant pressure in the pipeline at the inlet — 3 atm
and wind speeds up to 5.5 m/ s provides fully automated irrigation with the issuance of irrigation stand-
ards ranging from 80 to 340, depending on the selected speed mode of eight preset. The intensity of arti-
ficial rain under the specified conditions was 0.2 mm/min. In the course of the study, isolated case s of
bending of the pipeline and subsequent stopping of the machine were noted, which is associated with the
slipping of the Don-K wheels at 7 and 8 speeds. Loamy soil type prevails on the irrigated area, which
additionally affected the situation. However, in combination of factors, with the correct adjustment of the
machine, aimed at minimizing the above factors, it can be concluded that the sprinkler machine, in con-
ditions of constant wind load and difficult terrain characteristic of the Volgograd region, is capable of
stable and efficient operation.

Key words: irrigated lands, sprinkler irrigation, sprinkler machines, irrigation quali-
ty, operational and technical characteristics.
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VIK 631.674.5
COBPEMEHHOE COCTOSHMUE U NEPCITEKTUBBI UCITIOJIb3OBAHUA
NOKAEBAJIBHBIX MALIIMH HA OPOITAEMBIX 3EMUJIAX
BOJII'OI'PAACKOU OBJIACTH

E. I1. BopoBoii, 0oxmop cenbCckoxo3siicmeenHbix HayK, npogeccop
C. M. I'puropoB, 0okmop mexHuueckux HayK, npogeccop
O. A. HexaeBa, acnupaum
H. B. Ky3HenoBa, 0okmop cenbckoxo3aticmeeHHbIX HAYK, npogheccop

@I'FOY BO Bonzoepadckuii I'AY
2. Boneoepao, Poccuiickas ®edepayus

AKTyaqbHOCTb. Pa3BUTHE BBHICOKOMPOIYKTUBHOTO U YCTOWUHMBOTO CEIBCKOTO XO034MCTBa
Ha Tepputopuu Bosrorpanckoil o6mactu MOXeT ObITh 00E€CHEUEHO TOJIBKO C IMOMOIIBI0 MCKYC-
CTBEHHOI'0 OpOILIEHUSA. B CBS3M ¢ BBICOKMM YPOBHEM MEXaHHU3AaLMU M aBTOMAaTH3alluu Ipoliecca,
HaJIMYMEeM BO3MOXKHOCTH IIPOBEIEHUS MOJIMBOB HA IOJIAX CO CIOXKHBIM penbedoM OoJbIIoe pac-
MpOCTpaHEeHNE Ha TEPPUTOPUU PETHOHA MONYYHII TAKOH crocoO OpoIleHus, KaK MOJIUB JOXKICBa-
HueM. OJIHAKO MO pe3yNbTaTaM €XKEroJHbBIX MOHHTOPHUHIOB, 3HAYUTEIHHOE KOJIWYECTBO paboTa-
IOIIMX HAa JAAHHBIA MOMEHT JOXJEBANBHBIX MAIUUMH BCIEICTBHE HU3KOIO TEXHUYECKOTO YPOBHS,
BBICOKHMX IIOKAa3aTeNIed CPOKOB JKCIUIyaTallM¥, MaJloM HaJeXHOCTH M HEPENKO BCTpedaromeincs
MpeneabHOl M3HOUICHHOCTH TEXHUYECKUX JJIEMEHTOB HE YAOBIETBOPSIOT COBPEMEHHBIM Tpe0o-
BAaHUSIM TMPOBENICHUS MENHOPATHBHBIX Meponpusatuii. TakuM o0pa3zom, W3yYeHHE COBPEMEHHOTO
COCTOSHHS M MEPCHEKTUB MCIOJIb30BAHUS JOXK/IEBAIbHON TEXHUKH HEOOXOIUMO JJis BHEIPEHUS B
000pOT HOBOT'O TIOKOJICHUS MAallliH ¢ 0oJiee BBICOKUMH TE€XHUKO-3KOHOMHYECKUMH TTOKa3aTeNsIMHU.

414



sk H3BECTHSA ¥xkxk

HHXHEBOAXCKOI'O ArPOYHHBEPCHTETCKOI'O KOMITAEKCA:
HAYKA H BBICIUEE IPOPECCHOHAABHOE OBPA30BAHHE

N 3 (71), 2023

B kauecTBe npuMepa COBPEMEHHON OTEUECTBEHHOM J0XKEBaJbHOW TEXHUKU B CTaThE pacCMOTpe-
Ha MIMPOKO3axBaTHAs JOXKAeBajbHasg MamuHa KpyroBoro nectBus «Jou-K» (LM «lon-K»).
O06bexT. OOBEKTOM MCCIEIOBAHUS SBISIOTCS J0XKACBaIbHbIC MAIMHBI, UCIOJb3yEMbIC B COBpE-
MEHHBIN MepuoJl Ha opolaeMbIX 3eMisix Bomrorpaackoil obmactu. MaTtepuanbl 1 MeToAbl. B
paboTe MCIoIb30BaHbl MaTEpUalbl HAYYHBIX PabOT U OQUIIHATbHBIE CTATUCTUYECKUE JAHHBIE, OT-
paXkaroliye COBpPEMEHHOE COCTOSHUE MPUMEHEHHS T0KAEBaJbHBIX MAIllMH Ha TEPPUTOPHUH PEruo-
Ha. B mporecce ucciaenoBaHus NPUMEHSUIICh MaTeMaTHYECKHE, CTATUCTUYECKHE, CPABHUTEIHHO—
aHaJUTUYECKHE U CUCTEMHBbIE METO bl aHanu3a. VccnenoBaHre 10K A€BaIbHON MIMPOKO3aXBaTHON
MaIlHbl KpyroBoro aeictBus «JJon—K» mpoBoaunock B nerHuii nepuon 2020 roxa Ha 6a3e yueo-
HO—Hay4YHO-TIPOU3BOJCTBEHHOT0 IIeHTpa Boirorpaackoro rocyapcTBEHHOTO arpapHOro yYHUBED-
cutera «['opHas moisHa». Pe3yabTarsl U BhIBOABI. D dekTrBHOE OOecrieueHrne arpomnpoMblii-
JIEHHOTO KOMILJIEKCAa TMOJMBHOW TEXHUKON SBIAETCS OJHOW W3 NMPUOPUTETHBIX 3aJlad pa3BUTHS
cenbcKkoro xo3siictBa Bonrorpajnckoit obmactu. Hamnume noxaeBanbHBIX MallWH, B TOM YHCIIE
OTEUECTBEHHOI'0 NMPOU3BOJCTBA, B YCIOBHUAX 3aCYHUIMBOTO KJIMMaTa perHOHA HANpsIMYIO Ompese-
JSIeT KOHKYPEHTOCIIOCOOHOCTh BBIPAIMBAEMOM MPOJAYKIINH, TaK KaK Ha CETOAHSIIHUN ICHb MOJIUB
B OOJBIIMHCTBE MYHHIIMIIAJIHHBIX 00pa30BaHUN OCYIIECTBIISIETCS HEMOCPEICTBEHHO C HMCIONB30-
BaHWEM crenuaiu3upoBanHo TexHuku — 50430, 20 ra. Hanbonpuryto pacnpoCcTpaHEHHOCTh I0-
JNyYUIN TaKue HauMEHOBAaHUS J0XKJIEBaJbHON TexHUKH, kKak baysp, Kybanp u JIKIII-64. Onnako
OCTPO CTOHUT HEOOXOJUMOCTh Pa3pabOTKH JOXKACBATbHBIX MAaIllH OTEUYECTBEHHOTO MPOM3BOJICTBA
C TMOBBIIIEHHBIMU TEXHHUKO-3KCITyaTallMOHHBIMU MTOKa3aTelsiMU. B kauecTBe mpuMepa Takoil Tex-
Huku Hamu paccmorpena LM «/lon-K», cMonTupoBannas B 2018 roay Ha 6a3e yueOHO-HAy4YHO-
MPOM3BOJICTBEHHOTO LeHTpa «['opHas monsHa». Tak, yCTaHOBJIEHO, YTO NOXIEBaJbHAsl MaIlllHA
«ou-K» npu mocTosHHOM JaBlIeHUH B TPyOOIIpOBOJE Ha BXOJ€ — 3 aTM M CKOPOCTH BeTpa 10 5,5
M/c obecreunBaeT MOJTHOCTHI0 aBTOMAaTU3MPOBAHHBIN MOJIMB C BbIIaueii MOJMBHBIX HOPM B IIpelie-
nax ot 80 10 340 M’ B 3aBHCHMOCTH OT BBIOPAHHOTO CKOPOCTHOTO PEKMMA M3 BOCHMH HPEIyCTa-
HOBJIEHHBIX. VIHTEHCUBHOCTh MCKYCCTBEHHOTO JOXKISA MPH 3aJaHHBIX YCIOBHAX cocTaBuia 0,2
MM/MHH. B Xozme wucciieoBaHUsS OTMeYaluCh EIWHUYHBIC cllydal H3ruda TpyOompoBoja H
MOCIIEAYIOMEH OCTAHOBKM MAlIMHBI, YTO CBsI3aHO ¢ OykcoBaHuwem kojec «JJoH-K» Ha 7 u §
ckopocTsx. JlanHbli (akT B oTHOmEeHNH «J{oH-K» moaTBepkIaloT 1 UCCIeOBaHUs, ONIMCAHHbBIC B
HayuHblXx cTathsix HO. ®@. Cuunmua, B. II. Yemaxoma, O. B. Ko3unckoii [2]. Ha opomaemom
y4acTKe TNpeodiajaeT CYTJIMHHCTBI THIT TOYB, 4YTO JOTOJHUTEIBHO BIHUSJIO Ha CHUTYaIHIoO.
OnHaKo B COBOKYITHOCTH YCJIOBUM TPU MPABUIBHONW Hala ke padOThl MAIIMHBI, HAITPABICHHON Ha
MUHHMH3AIHIO BBINIEYKa3aHHBIX (JaKTOPOB, MOKHO CJENaTh BBIBOJ, YTO JOXKJICBaJIbHAS MaIllHA,
B YCIOBHUSX TIIOCTOSHHOW BETPOBOM HArpy3KM H CIOXKHOro penbeda XapakTepHBIX IS
Bosrorpaackoro peruona, cnocooHa K ctabmibHON 1 3 dekTuBHOI padoTe.

Knrouesuvie cnoea: opoutaembvle 3emiu, noaue ()OD!C()@GCIHM@M, 00orcoesanvrvle Maliu-
Hbl, Kadyecmeo nojauea, IKCniyamayuOHHO-MEXHUYECKUE XapaKkmepucmuxKu 0021C0EBANbHBIX
MAULUH.

Huruposanue. boposoii E. I1., I'puropos C. M., Hexaesa O. A., Kysneuosa H. B. CoBpemennoe co-
CTOSIHME U IEPCIEKTUBBI UCIOIb30BaHUS JOXKACBAIbHBIX MAIIMH HA OpOLIAEMbIX 3eMisiX Bonrorpan-
ckoit oonactu. Mzeecmus HB AVK. 2023. 3(71). 413-424. DOI: 10.32786/2071-9485-2023-03-42.
ABTOpcKkMii BKJIaJ. Bce aBTOpBI HACTOSIIET0 MCCIEIOBAHUS IMPHHUMAIN HETOCPEICTBEHHOE y4acTHE B
IUTAHUPOBAHUHY, BHINIOJIHCHUU U aHAJM3€ JaHHOTO MCCIEN0BaHUs. Bce aBTOphI HACTOSIIECH CTaThU O3HAKO-
MUJIUCH C TIPEJCTaBICHHBIM OKOHYATEIFHBIM BApPUAHTOM U OOOPUIIH €ro.

KoHdaukT nHTepecoB. ABTOPHI 3asBISIOT 00 OTCYTCTBUH KOH(INKTa HHTEPECOB.

BBenenue. B HacTosiee BpemMsi OJTHUM M3 TJIABHBIX (PAKTOPOB CTAOMIIM3AIMU U pa3-
BHUTHS CEIBCKOTO XO3SMCTBA HA 3aCYIIIIUBBIX TEPPUTOPUAX, K KOTOPBIM OTHOCHUTCS U Bomro-
rpajickas 00acTp, siBisgeTcs opomiaemoe 3emienenue [10]. Ha nmpoTsikeHnn MHOTHUX JECSTH-
JIETUH 7151 pellIeHusl OCTPO CTOSIIMX MpobsieM obecrieueHus PoJOBOIbLCTBEHHON Oe301acHo-
CTH CTpaHbl pa3padaTbiBalOTCA W YCHEIIHO pPEeaJu3yloTcs MHOroacnektHele denepasbHble
IIporpaMmabl, B KOTOPBIX Pa3BUTHIO OPOIIACMOI0 3€MIJICACIINA HA JAHHBIX TCPPUTOPUAX YIC-
JseTcss 0coboe BHUMaHue [4].
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Kinumarnaeckue ocoOeHHOCTH BoJrorpajackoro permoHa XapaKTepU3YHOTCS PE3KOM
KOHTUHEHTAJIbHOCTbIO, HAJIMYUEM B JIETHUHN MEPHOJ] BETPOB — CYXOBEEB, CPEIHET0/10Basi CKO-
POCTb KOTOPBIX MOKET Jocturarh 5,0 M/c, a Takke MbUIbHBIX Oypb. B cBsA3M ¢ OonbmnM Tep-
PUTOPHAIBHBIM MAaCCUBOM 00JIaCTH, 3HAYUTENILHO PA3IMYAIOTCA U KIMMaTHYECKHUE MoKa3aTe-
JIM peruoHa, OJJHaKo B npezenax EpreHuHckol BO3BBILIEHHOCTH, I pacnojiaraercs yueOHo-
Hay4YHO-TIPOU3BOJICTBEHHBIN 11eHTp Bonrorpaackoro I'AY «l'opHas mosisiHa» COIJIacHO JaH-
HBIM THJIPOMETEOCTyKO0bI, CyMMa akTUBHBIX Temnepatyp coctasisier 3000-3400 °C, ronoBoe
KoJmuecTBO ocaakoB — 200-230 mM, ucnapsiemocts 800-850 MM, k03hGUIMEHT yBIaXKHE-
Hus—0,4. B neTHuil nepuon temnepaTypbl JOCTUTAlOT Mokaszareneil B mitoc 41,0 — mttoc 43,0
°C, B 3umHuil nepuog — muHyc 10 — munyc 11 °C. [Iponomxurensuocts nepuoga 10 °C u
BhIllie cocTaBisieT O6onee 170 mueit. Takum 00pa3om, 3HAYUTENbHAS UCHAPSIEMOCTH JIETOM,
MPEBBILIAIONIAs CyMMY BBINIABIINX OCAIKOB B 3,5-4 pa3a, HEJOCTaTOUHOE CPETHETOJJOBOE KO-
JIMYECTBO OCAJIKOB BEJAET K JAepUunUTy NOUBEHHOH Biaru. JlaHHasi COBOKYIHOCTh (DaKTOB CIIO-
cOoOCTBYET BO3HUMKHOBEHHUIO OCTPOro JAeduuuTa MOYBEHHOW BJIard, B CBSI3U C YEM, BEICHUE
CEJIbCKOXO3SMCTBEHHON JIEATENIbHOCTH C MOCIEAYIOIINM TOJyYeHHEM YCTOMUMBBIX YpOXKaeB
BO3MOYHO TOJIbKO IIPU YCIOBUH HAJIMYMSI OPOLIEHUS 3EMEJb.

CornacHo ganaeiM Ympaienus OI'BY «BoarorpamMennoBoaxo3a», akTyalTu3upo-
BaHHBIM 2021 rojiom, Ha TEPPUTOPHUU OOJIACTU IPUMEHSIOTCS TaKUE CIIOCOOBI OPOLIEHUS, KaK
KarenabHoe oporieHue — 24243,33 ra, HoBepXHOCTHBIN NoJauB — 1645,14 ra, numanHoe opo-
menue — 205,70 ra. OTnensHO OTMETHM, YTO TOJMB HA TEPPUTOPUM MYHHUIUTIATBHBIX 00pa-
30BaHUN B OOJIBIIMHCTBE CIy4aeB MPOU3BOAUTCS C IPUMEHEHHEM CHEIHATN3UPOBAHHON TeX-
Huku — 50430, 20 ra. Ha mpoTsikeHun MHOTOJIETHET0 TIEPHOJIa B PETHOHE MCTIOJB3YETCs Clie-
nyromtas nonuBHas TexHuka: @perar; JKII-64 «Bomwkankay; baysp; JAA/AJIH; Baneii;
Ky6anb u ap. [1]. Onnako, B yacTHOCTH 11711 Bosrorpaackoi o01acTi B HACTOSIIINN MOMEHT
aKTyajibHa Mpo0sieMa U3HOCAa OPOCUTENBHBIX CHUCTEM, CIIEHUATM3UPOBAHHOTO 000PYI0BaHUS
JUI TIOJIMBA, KOTopas TpeOyeT perieHus B OnrkaiieM OyayiieM, B TOM 4HCIIe CO3JaHus HO-
BOM MOJMBHOW TEXHUKU POCCUHUCKOTO Mpou3BoAcTBa. ONHUM U3 NPUMEPOB JAHHOM TEXHUKHU
MOJXKET CIIY’KUTb CMOHTHpOBaHHasA B 2018 roxy Ha 6a3e yueOHO-HAy4YHO-IIPOU3BOJACTBEHHOIO
uentpa Boarorpaackoro I'AY «I'opHas nossiHay MHAPOKO3axXBaTHAS J0KAEBajJbHAS MallMHA
Kpyrosoro aeiictus «Jlon-K», ycreniHo npoue/ias rocyaapCcTBEHHbIE UCIBITaHUS (IIPOTO-
koJ1 Ne 08-45I1-2019 ot 28 oxTsa0ps 2019 rona).

Marepuajisl U MeToAbl. B mpoiiecce nccienoBanus TEOPETUYECKUX U CTaTUCTHYE-
CKUX MaTepUajoB MPUMEHSUINCh MAaTEMAaTUYECKUE, CPABHUTEIbHO—aHAIUTUYECKHE U CUCTEM-
Hble MEeTO/bl aHanu3a. Onucanue NOYBEHHOTO NMPO(UIIsS MPOBOJMIN 110 METOIUKE 3aJI0KEHUS
paspesa, U3J10’)KEHHOTO B MeToan4YeckoM pykoBojictBe (PactBoposa O. I'. u 1p.).

HanpaBienue u ckOpocTh BeTpa aBTOMAaTHYECKH (PUKCHPOBAIOCH METEOCTaHLUEN
«Soxkol-M», pacnonioxennoit Ha Teppuropun YHIIL[ «"opHas monsuay. Penped mectHOCTH
OTIPEEIISAIICS IPU MOMOIIH TAXEOMETPUUECKON ChEMKU UCCIIETYEMOr0 y4acTKa TaXeOMETPOM
anekrpoHHbIM SET610 (3aBoackoit Homep 202342).

OnpITHBIE UCHBITAHUS JIOKJIEBAIbHON IIMPOKO3aXBAaTHOW MalllMHBI KPYrOBOIrO Jei-
ctBus «/JoH-K» mpoBoaunu nmo mporpamMe METOAUMKH HCHBITAHWNM JTOKACBAJIbHOW TEXHUKH
PJI 10.11.1-89. Cno#i ocagkoB oOmpenemsyics MNPy TMOMOIIU JIOXKICMEPHBIX CTAaKaHYUKOB,
YCTaHOBJIEHHBIX PaJUaJIbHO MO BCEW JUIMHE MOJMBHOIO TpyoOorpoBoaa. KomuuectBo Bblnas-
LIET0 0K/ 3aMEPSUIH [P MOMOIIHU IIMINH]PA, 00ECIEUNBAIONIEr0 TOYHOCTb J10 1 ML

PesyabTaTsl M 00cy:kaenue. Bonarorpaackas o01acTb OTHOCUTCS K PETHOHAM CO 3Ha-
YUTEJIbHBIM arpapHbIM MOTEHIUAIOM Pa3BUTHS CEIbCKOXO3WCTBEHHOTO MPOU3BOJCTBA [5].
OAHAKO CIIOKHBIM KOMILUIEKC MPUPOAHBIX YCIOBUN B COBOKYITHOCTH C aHTPONOIE€HHBIM BO3-
NEUCTBUEM ONpPENENSIIOT IIMPOKOE PaclpOCTPAaHEHHE JEeTrpaJallMOHHBIX IMPOIECCOB, CYIIE-
CTBEHHO BIIUSIOLIUI Ha [MOKa3aTeab NPOAYKTUBHOCTH IMOYB [8§].
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Takxke, 10 MHEHHIO YUEHbIX, OCHOBHBIMU IPOOJEeMaMi Ha CEroJHs SBJISIOTCS: HaJU-
Yyiie MHOTOJIETHEH 3ajie’kKu U OOTapHbIX 3€MeJlb, OCBOCHHBIX MEPBOHAYAIBLHO 0] OPOLICHHE,
OTCYTCTBHE JIpEHa)ka Ha OOJIBIIMHCTBE OPOCUTENILHBIX CUCTEMAaX M 3HAYUTENbHbIE IUIOIIAIN
COJIOHIIEBATHIX MOYB, TPEOYIONINX 00s3aTEIIHFHOTO MPUMEHEHHS MeTropanuu [7].

CoriacHO NMPOBEIEHHOMY HAMM aHAJIN3y CTaTUCTUYECKHUX JAHHBIX YCTaHOBJIEHO, YTO
€XKEroJIH0 Ha TEPPUTOPHUH PErOHa YBEIUUYUBAETCS IUIOIIA/b CEIbCKOXO03IHCTBEHHBIX YroInui
3a cUeT BBEJCHHUS B 00OPOT paHee HE MCIOJIb30BaHHBIX 3eMelb. B 2021 — 2022 rogax mokasza-
TeJIb TaKUX 3€Melb yBenuuwica Ha 37,14 Teic. ra, a TakKe 3HAYUTENIbHO YBEJIMYUIACH ILJIO-
11a/1b OPOIIAEMbIX 3€MeNb (Ha JaHHBIM MOMEHT MOKa3aTellb paBeH 74,6 Toic. ra). Takxe me-
pen o0JIacThIO CTOUT aKTyallbHAs 3ajJada yBEJIWYEHHUs OpoInaeMbIxX 3emMenb K 2024 romxy mo
3Ha4YeHusa — 95,6 TeIC. ra.

PaccmotprM gaHHBIE IO MCIIOJIB30BAHUIO MTOJMBHOM TEXHUKHM HA TeppUTOpUM Boiro-
rpajackoit obmactu B 2021 roay. Kak Ob1710 0OTMEYEHO paHee, TIOJIMB C UCTIOJIB30BAHUEM JIOK-
JEBaJbHBIX MaIluH TpuMeHsieTcss 6osee yem Ha 50,5 THIC. ra OpOIIAEMBIX 3€MENb PErMoHa
(Tabmuma 1).

Tabnuna 1 — Micnionbp3oBaHue MOIMBHON TEXHUKH Ha OPOLIAEMBIX 3EMJISX
Bounrorpanckoit oonactu 3a 2021 T.
Table 1 — Use of irrigation equipment on irrigated lands of the Volgograd region for 2021

HaumenoBanue <t o
o S O o, [:( = é g
MOJMBHOHN TEXHUKH / = ' o = o) 5 =
S 3] = > = 5 S )
Name of irrigation & < 32 < R > <%
- © = = = =
equipment =

[Inomane opomrenus,

ra / Irrigation area, ha 74,0 1136,0 4657,6

o0
2
o

64,0 894 6071

[lo pe3ynbraraM MpenCTaBICHHBIX JAHHBIX, BUJHO, YTO HaWOOJBUIYIO paclpocTpa-
HEHHOCTb Ha TEPPUTOpPUU B LieioM Bosrorpaackoil 061acTi NOJydHIId CAEAYIOIINE HauMe-
HOBaHUS NOJUBHOM TexHUkH: baysp, Kybans u JJKIL-64.

[ToMrMMO MOBCEMECTHOTO MPUMEHEHUS JI0KI€BATIbHBIX MAIINH MIPH MIPOBEIECHUU OPO-
LIEHUS] Ha TEPPUTOPUH PETUOHA, B MOCJEIHEE BPEMs OCTPO CTajl BOIIPOC MU3HOLIEHHOCTH HC-
M0JIb3yeMO# moJIMBHOM TexHUKHU. Kak o1Hy U3 3 (EeKTUBHBIX MEp pelIeHUs JAaHHOTO BOIPO-
ca MOKHO paccMaTpUBaTh MOSBISIOLIMECS B MOCIEAHEE BpPEMs HOBBIE JI0KAEBAJIbHBIMH Ma-
IIMHBI OTE€YECTBEHHOTO MPOU3BOJICTBA C YAYyUIIEHHBIMU TEXHUKO-IKCIUTYaTallUOHHBIMU TTOKa-
3arensiMu. B kauecTBe mpumepa JAAaHHONW TEXHMKM HaMM pacCMOTpEHa MIMPOKO3axXxBaTHAas
NOKJeBabHasi MalllnHa Kpyrosoro aenctBus «JloH-K». OTMeTum, 4To B X0J1€¢ MHOTOYHCIICH-
HBIX HMCCJIEIOBAHUH JOKJIECBAJIBHOW TEXHHUKH KPYIOBOI'O JIEHCTBHSI paHEE OTMEUYEHO TaKoe
MPEUMYILECTBO, KaK BO3MOYKHOCTh aBTOMAaTH3allMU Mpoliecca MOJIMBA, YTO OCOOEHHO aKTy-
anbpHO 115 ycinoBui Bonrorpaackoro peruona [3].

HccnenoBanust mnpoBoauwiuch B ycioBusx Bomro-Jlonckoro mexaypeubst Ha 0ase
yueOHO-Hay4yHO-Npou3BoAcTBEHHOTO 1eHTpa «lopHas Ilonsna» Bonrorpaackoro I'AY, rae
2018 6bL1 ocyiecTBIEH MOHTaX «JJoH-K».

Jlia onpezneneHust oOmel XapakKTepUCTUKU MOYB, B paMKaxX MCCIEI0BAHUN, Ha OpO-
[Ia€MOM YYacTKe, COIVIACHO METOAMKE IMOYBEHHOTO MPOQMIMPOBAHUS HAMU 3aJI0KEH MOY-
BEHHBIN mypd, umeroninii ouepranus 1 x 2 m, riryOuHoun — 2 M.

CornacHO BU3yaJIbHOM OIIEHKE, OTMEYEHO, 4To A0 90 cM. mouBeHHOTO Tpoduiisi HaOO-
JlaeTcsl MIPU3HAKU COJIOHIIEBATOCTH IO TJISIHLIEBOM OBEPXHOCTH arperaTtoB (Hatpuii 6,2 -7,5), uto
COOTBETCTBYET CPEIHECOJIOHLIEBATOMY THUIYy IOYB 10 CTENEHHU 3acojeHus. Beckumanue mou-
BEHHOTO npoduist npoucxoaut npu Bozneictsuu 10 % HCI ¢ noBepxHocTH U 1no Bceil mpo-
TsbKeHHOCTU. bypHoe Bckumnanue Habromaercs ot 22 1o 110 cwm.

417



sk H3BECTHSA ¥xkxk

HHXHEBOAXCKOI'O ArPOYHHBEPCHTETCKOI'O KOMITAEKCA:
HAYKA H BBICIUEE IPOPECCHOHAABHOE OBPA30BAHHE

N 3 (71), 2023

B ropusonrax Anax u Bl mpucyrcTByeT cpeaHECYTJIMHUCTBIA THII [IOYB, HAYMHAS C

ropu3oHTa Bk — cynecuanslii (Tabnuna 2).

Tabnuna 2 — [Toka3aTenu MOYBEHHBIX TOPU30HTOB opoinaemoro yuactka Y HIIL[ «[opHas monsHa
Table 2 — Indicators of soil horizons of the irrigated area of the Educational Research and Production
Center of the Volgograd State Agrarian University «Gornaya Polyana

~
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KOPHH TpaBsi-
KOMKO- L
HUCTOH pac-
BaToO- | cpeiHe-
KOpHY- . CIM- | XOJbI HACe- | TUTEIHHOCTH, .
Anx | 0—26 . | CyxoH | mpu3ma- | Cyrim- SICHBIH
HEBBII . | Toe KOMBIX (mmamerp ot 1
26 THYE- | HUCTBIH
MM 10 3-4
cKast
MM)
HUMEIOTCSL | MEJTIKHE KOp-
CBETJIO- cpenHe- CBETJIO-CEPhIC | HU TPABSHU-
CBe- | KOMKO- CIH- o rocre-
B, |26 — 51| xopuu- . CYIJH- nATHA (JIer- | CTOM pacTu- N
= . | kuil | Baras . | Toe . TICHHBIH
25 HEBBII HUCTBIH KU TyMYCO- | TEIBHOCTH JIO
BBIi 3aTeK) 2 MM
Oernbie MmaTHA
mia- KapOoHaTa | MEJKHE KOp-
CBETJIO- CTHHYA- KaJIbIMs (He- | HU TPaBsHU-
B 51 — 72| Kopu4- | Cyxoi TO cynec- | fuiot SICHBIE), CBET- | CTON pacTH- rrocre
o=t PHH™ ) CYX YaHbI | HOE ’ o TICHHBIN
21 HEBBIN 3epHH- JIbIC 3aTEYHOM | TETBHOCTH JI0
cras (opMEI Ty- 1 MM
Myca
YILIO
3epHH- MEJIKHE KOp-
THEH
cro- HU TPaBsSHH-
KOpHY- | CBe- cymec- | 0o- o mocre-
BC |75 — 11§ " . ma- . - CTOM pacTu- o
—=——==5 HEBBIH | Xui YaHbI | Jee TICHHBIH
43 CTHHYA- 3x TENBHOCTH JI0
Tas 1 Mm
cM
Ck (c
pU-
3epHH- ., | MeNKue Kop-
3Ha- TUTOT | KapOOHATHBIN
cro- HU TPaBsSHH-
KaMH KOpHY- | BIIaXK- cymec- | Hoe, | mosic, oomme "
115 — 2( . . Tuia- . CTOH pacTu- -
Kap0o- | =—=—== HEBBIi | HbIH yaublii | 1-2 | «Oenornaz-
85 CTHHYA- TENBHOCTH JI0
00- cM KN
Tast 0,5 mm
HaTHC-
TH)

TakuM 00pa3oM, Ha U3y4a€MOM Y4YacTKE OIPEAESIEHO HAJIWYUE OCHOBHBIX CYIJIMHU-
CTBIX IT0YB C MOIITHOCTBIO T'YMYyCOBOT0 ropu3onTta — 0,35 M.
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[TpoBeneHsl uccnenoBanus pelibeda OMBITHOTO Y9acTKa, B Pe3yJIbTaTe KOTOPBIX CJie-
JIaHBI BBIBOJIBI O TIPEOOJIaJaHNK Ha MECTHOCTH 3HAYMTEILHOTO YKIOHA B mpexaenax ot 0,001
1o 0,036 (pucynox 1).

!?

Pucynok 1 — [IpoBeneHmne TaxeoMeTpUIeCKOi ChEMKH C IIENTbI0 TIOTYUEHUS T€0Ie3NIECKUX JaHHBIX
OpoIIaeMOro y4acTka
Figure 1 — Carrying out a total station survey in order to obtain geodetic data of the irrigated area

CoryiacHO MPOTOKOIY TOCYIapPCTBEHHBIX UCIBITAHUM, IIMPOKO3aXBaTHAs J0XKICBaJIb-
Has MalluHa KpyroBoro nerctBus «/loH-K» mpennasHaueHa st OponI€HUs CEIbCKOXO35ii-
CTBEHHBIX KYJIBTYP U3 3aKPBITON OPOCHUTENIbHOMN ceTh. KOHCTpyKIUS JOKAEBaTbHOM MalllWHbI
oOecrieunBaeT pabOTy Ha TMOJISIX CO CIIOKOMHBIM pentbeoM (YKIOHBI B/IOJIb BOIOTIPOBOISIIETO
tpydomporoaa 1o 0,01), moBeimenHasM (0T 0,02 10 0,05) 1 6osbEM (0T 0,05 M0 0,07) YKII0-
HaMHM Ha JI00BIX THUIIAX MOYB [6].

M «lon-K», SBIASICh MEpPEABMAKHBIM MHOTOONOPHBIM arperaroM, COCTOHUT W3
[EHTPAILHOM OTIOPBI, BOJIOTIPOBOJISIIETO TPYOOTIPOBOIA, TEIEKEK C CHIIOBBIM M TPUOOPHBIM
000pyJIOBaHNEM, BEPTHUKAIBHBIX HATSHKHBIX TPOCOB, KOHCONH. LIeHTpaibHasi HErmoaBHKHAS
oropa COCTOUT K3 MOBOPOTHOTO KOJIECa, HEMOJBUKHOTO CTOSIKA, IIMTA YIPABJIEHUS, MAHO-
MeTpa U paMmbl HETIOABMKHOM O1opsI [9].

Cucrtema ynpaBJIeHUS] MAallMHOW COCTOMT U3 IIMUTA YNPABJIEHUS, PACIOJIOKEHHOIO
Ha IIEHTPAIBbHOHN omope, OJIOKOB yIpaBIICHUs, YCTAHOBICHHBIX Ha TEIEKKAaX W CBSI3aHHBIX
Mex)Jy coboi kabemsmu. CucTemMa yrmpaBieHHs 00CCIeYMBACT PaBHOMEPHOE JBIKCHHE
BCEX CEKIMI OMOphI C 3aJJaHHOW OJMHAKOBOW YIJIOBOM CKOPOCTHIO. [[BMIKEHHE MaIIMHBI
MPOU3BOAUTCS OT BJIEKTPOABUTaTEIEH, KOTOPbIE YCTAHOBJIEHBI HAa KaXJOM KoJjece, MyJIbT
yIpaBJEHUs PACIIONIOKEH HENOCPEACTBEHHO Ha IEHTpajbHOUN omope. PaboTas aBTOMaTH-
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YEeCKH B HEMPEPBIBHOM PEXKUME, JJICKTPOJBUTATEIH TO3BOJISIOT 3HAYUTENIBHO CHU3UTH
BO3MOXKHBIH pacxoa syekTposnepruu A0 50%. IloTpebiisiemas MOIIHOCTH AJis OJHOU Te-
nexku 0,25 kBT, 4To MeHbIlle aHATOTUYHBIX MOKa3aTesiel y 3apyOeKHBIX aHAJIOTOB B 3-6
pa3 (0,8-1,5 kBT). [lonuBHOM TpyOOMPOBO BHIMOJHEH U3 KOMIIO3UTHBIX MaTEPHUAJIOB, YTO
CYIIECTBEHHO CHMIKAET BEC KOHCTPYKIUH BIUIOTH 10 30 %, moTepu mo IJIWHE U MPEaoT-
BpaTUTh IpoLiecChl Koppo3u# [3].

Bo3MokeH X070CcTOl U peBepCUBHBIN X0 padOTHI € MOJa4ei BOABI, KAK B YUCTOM BH-
1€, TaK U ¢ YAOOpPEHUsIMH, CPEACTBAMU 3alUTHI pacTeHUI. BaHTOBass KOHCTPYKIMS MaIIHBI
1 HAJIM4ME KOJIEC HAa PE3MHOBOM XOJy C 3JIEKTPOJIBUTaTENIIMUA TO3BOJIIET OCYLIECTBIISITh HO-
JIUB HA MECTHOCTH C OOJIBIIMMHU YKJIIOHAMHU.

Texanueckue nmapamerpsl LM «/loH-K» xapakTepusyeTcs cieayromumy nokasare-
JISIMH, OTIPEJICTICHHBIMHU B XOJ€ MPOBEJACHUS TOCYAaPCTBEHHBIX UCTIBITAHUM MAIIWHbI (Ta0m-
ua 3) [6].

Tabmwuma 3 — [Mokaszarenu LM «Jou-K»
Table 3 — Indicators of the wide spreader sprinkler «Don-K»
HawmmenoBanue nokaszatens /
The name of the indicator
BricoTa 105K a€eBabHOrO mosica Ha i ITojieM /

3uauenue / Value

The height of the sprinkler belt above the field 2,5 M
OOmias BbIcOTa BMECTE € ieMIdepom / 70wu
Total height together with damper ’
Juamerp BogompoBosiiero Tpyoornposoaa / Diameter of 100150 amt
the water supply pipeline
CKOpOCTh IBM)KEHHUSI TIOCTICHEH TENeHKKH / 1.6...5.0 M/vi

The speed of the last cart

2...3 at™M Wi
Hasnenue Ha Bxoje / Inlet pressure

0,2...0,3 Mma
Pacxon / Expenditure 25...90 n/cex
[Nonueuas HOopMa / Irrigation rate 25...300 M’/ra
JlnameTp Karens JUis pa3invHbIX I0XKIe00pa3yroIHx
yerpoiicts / Diameter of drops for various rain-forming 0,1...2,5 mm
devices

[IpumeHsiembie q0Xkae00pa3yoIIne ycTpoiicTa (aediek-
TOpPHBIE HACAKH) PACIIONOKEHBI HA PACCTOSHUH 2,5M
npyr ot apyra / The applied rain-forming devices
(deflector nozzles) are located at a distance of 2.5 m from

KOpPOTKO- ¥ CPEAHECTPYHHBIE KPYTOBO-
IO U CEKTOPHOIO JAEUCTBHUS

each other

Komuuectso cexnuii / Number of sections 3 wr
upuna oxnoli cekumu / Width of one section 30 M
KoncrpykruBaas anuna / Design length 100 m
Pamuyc nonuea 11IJIM BMecTe ¢ KOHIIEBBIM arapaToM /

The irrigation radius of the wide spreader sprinkler to- 105 m

gether with the end device
KonunuectBo nokaeBbix anmapatos / Number of rain
machines

36 it (BKiIrOYas 1 KOHIEBOH)

LM «lon-K» ycranosiena B yueOHO-HaydHO-TIpon3BoAcTBeHHOM IteHTpe (YHIILI)
«["opnas IlonsHa» Bonrorpaackoro rocy1apcTBEHHOIO arpapHOro yHUBEpCHUTETa. 3a00p BO-
JIbl ¥ TI0/Ia4a €€ Ha OPOIIAEMBbIE YYaCTKU OCYILIECTBISAECTCS HACOCHOM cTaHIuen u3 BapBapos-
CKOTO BOJIOXpaHWINIIA.
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B mepuoxa mpoBeneHus uccieqoBaHUN BIAKHOCTh TOUBBI coctaBisuia 12,0 -14,8 %,
TBEPJIOCTH MTOYBHI TIPH 3TOM paBHsu1achk 3,4-4,6 Mma. Bosia, moymaBaemasi B MalimHy, oTBEYaia
Hopme. Cojiep)kaHue B3BEIICHHBIX YacTHIl B TojaBaeMoil Boje Obuto 0,1 r/1 u oTBedasno
HOPMAaTHUBHBIM TpeOoBaHusIM (He Ooee 5 /).

B xone uccnenoBanuii Obuta onpeneseHa CKOPOCTh ABUKEHUS J0XKIEBATLHON Mallu-
Hbl «/{oH-K» Ha nmpenycMOTpeHHbBIX KOHCTPYKIIMEN BOCbMH pexknmax. Ha kaxaom ckopoctu
MIPOBOJMJICS 3aMe€p BPEMEHHU, B KOTOPOE MalllMHA MPOXOAMT OMPENCICHHBIN YJ4acTOK IOJIs,
KOTOPBIA HaMU ObUT IPHUHAT paBHbIM | MeTpy. Takxke, onpeaeneHa MojJuBHAS HOPMa, UCXOIS
W3 33J]aHHOM CKOPOCTHU JIBIKCHUSI TOKACBATHPHOW MAIIUHBI C YYETOM CKOPOCTH, HAIPABIICHUS
BETpa Ha OpoIlraeMoM ydacTke. JlaBieHue B TpyOOTPOBOJE HA BCEM MPOTSIKEHUU IKCIICPH-

MeHTa OBLIO PaBHBIM — 3 aTMOCQEPHI.

Tabnuia 4 — @akTUYECKKE MTOJMBHBIC HOPMBI IIPH paboTe Ha Pa3TUYHBIX
3aporpaMMHPOBAHHBIX CKOPOCTSIX
Table 4 — Actual irrigation rates when operating at various programmed speeds

ITonuBHas HOpMa, C H
CxkopocTb / Bpems, m/muH M/ra KOpOCTh BETPa, arpaBIIcHue
Speed Time, m/min Irrigation rate . we . BC’I’P&/ .
’ ’ Wind speed, m/s | Wind direction
m3/ha
1 4,13 340 5,5 CB
2 2,56 315 5,0 CB
3 2,25 270 5,2 C
4 2,00 250 5,0 C
5 1,29 210 5,5 10)
6 1,24 160 4,2 C
7 1,14 120 5,0 OB
8 1,05 80 5,5 OB

[TomydeHHBIE B XOJZle HWCCIICIOBAHWUN TMOKA3aTeIH CJIOS JOXKIS TpU  3aJaHHBIX
napamerpax ckopocteit «JloH-K» paBubl ot 8§ mMm (8 ckopoctHOU pexkum) mo 23 mm (1
CKOPOCTHOU pe&XuM) (PUCYHOK 2). THTEHCHBHOCTh MCKYCCTBEHHOTO JOXIS MPHU 3aJaHHBIX

yCIOBUAX cocTaisuia 0,2 MM/MUH.

1 2 3 4 5 6 7 8

25

= - ]
o w o

Cuioii noskas, Mm /
Rain velocity, mm

CkopocTHo# pexum ALUM "[ou-K" / High-speed mode of the DSM "Don-K"

Pucynok 2 — [Tokasarens ClIos JOXKAs B 3aBHCHMOCTH OT ckopocTHoro pexxuma [1IJIM «Jlor-K»

Figure 2 — Indicator of the rain layer depending on the speed mode

of the wide spreader sprinkler «Don-K»
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BuiBoabl. DddexTuBHOE 0OecedeHne arponpoOMBIILIEHHOrO KOMIUIEKCa TTOJTMBHON TEXHHU-
KOH SBJIIETCSl OJJHOM M3 MPUOPUTETHBIX 3aJlad Pa3BUTHS CEIBCKOTO X03saicTBa Bonrorpaackoit 006-
nactu. Hamuaue JOXJICBAJIbHBIX MAalllMH, B TOM YHUCJIC OTCYCCTBECHHOI'O IIPOU3BOACTBA, B YCIIOBUAX
3aCyIUIMBOrO KJIMMaTa PErnoHa HANpsMYHO OMpeAeNsieT KOHKYPEHTOCIOCOOHOCTh BBIPAIMBAaEMOM
MMpOAYKIIMU, TaK KaK Ha CeFO):[HS[HIHI/If/‘I JCHb ITIOJIUB B OOJIBIINHCTBE MYHUIMIIAJIBHBIX 06pa3OBaHI/II71
OCYIIECTBIISIETCS HEMOCPEICTBEHHO C MCIIOJIB30BAHUEM CIIeNHAM3NpOoBaHHON TexHuku — 50430, 20
ra. B xojie ucciaenoBanuii onpeaeieHbl OCHOBHbBIE IKCIUTyaTaIl[MOHHO-TEXHUYECKHE MapaMeTphbl OJ1-
HOM M3 TakuX HokaeBaibHbIx MamuH — [IIJIM «Jlou-K». Crnenanbl BEIBOABI 00 €€ BBICOKOM U3HOCO-
CTOMKOCTH M HAJEKHOCTH B YCIOBHUSIX CIOXKHOTO peibeda M MpUpOTHO-KIMMATHUECKUX YCIOBHH
Boarorpaackoro peruosa.

Conclusions. Effective provision of the agro-industrial complex with irrigation equipment is
one of the priority tasks for the development of agriculture in the Volgograd region. The presence of
sprinklers, including domestic ones, in the arid climate of the region directly determines the competi-
tiveness of the grown products, since today irrigation in most municipalities is carried out directly us-
ing specialized equipment - 50,430.20 hectares. During the research, the main operational and tech-
nical parameters of one of these sprinkler machines, the wide spreader sprinkler «Don-K», were de-
termined. Conclusions are drawn about its high wear resistance and reliability in conditions of difficult
terrain and natural and climatic conditions of the Volgograd region.
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Summary
It is analytically proved that in order to ensure the minimum energy costs spent on the operation of the
vibration generator, it is necessary to place it at the point corresponding to the intersection of the hori-
zontal line with the center of gravity of the cross section of the cultivator rack.
Abstract

Introduction. One of the main directions of the development of the agro-industrial complex in the field of
agricultural production is considered an increase in soil fertility and an increase in the efficiency of the
functioning of machine and tractor units (MTU). The quality of products and high yield of cultivated crops
is an important task of agricultural production. The transition to innovative designs of tillage machines,
allows you to achieve all the necessary indicators: agro technological, energy and environmental. The focus
is on the energy saving strategy, the basic principles of designing tillage tools are proposed, which are
based on fundamental studies of the physical, mechanical and dynamic characteristics of the soil back-
ground. Object. The object of research is the technological process of tillage with cultivator MTU. The
subject of the study is the energy and quality indicators of the technological process of tillage with a culti-
vator MTU with active working bodies. The purpose of the study is to develop a conceptual framework
for improving the energy-technological indicators of cultivator MTU with vibration of working sections.
Materials and methods. The methodological basis of the research was the methods of system analysis,
synthesis and theoretical provisions, the laws of soil theory, resistance of materials, theoretical mechanics,
theory of oscillations and mathematical statistics. Results and conclusions. According to the criterion for-
mulated in the work, such a location of the vibration generator was selected so that a linear dependence
remained between the generated (disturbing) force and the movement of the toe of the working organ of the
cultivator section, which contributes to a resonant increase in the oscillation amplitudes of the cultivator
rack. Thus, in order to ensure the minimum energy costs spent on the operation of the vibration generator, it
is necessary to place it at the point corresponding to the intersection of the horizontal line with the center of
gravity of the cross section of the cultivator rack.

Key words: efficiency of functioning of machine-tractor units, active working bodies,
qualitative and environmental indicators of vibrating working bodies.
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