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LOCHTP MMUCIIOBOACTBA»

B MMOCJICAHUE TOAbl IPOAYKTBI ITYCIOBOACTBA ITO3HMIMOHHUPYIOTCA KakK (bYHKI_[I/IOHaJIBHBIe
OPOAYKTHl MHUTaHUA. Bpicokoe copepxaHHE BELIECTB, O00JaaloIUX AaHTHUOKCUIAHTHON
AKTUBHOCTBIO, OTKPBIBACT HIUPOKUC IICPCIICKTHUBBI UL IPUMCHCHUA IIPOJAYKTOB ITUCIIOBOACTBA U
UX KOMIO3UIUH B (YHKIMOHAJIGHOM NHUTAHWUU JUISL O3J0pOBJICHHUS 4UenoBeka. Llenpro
HCCJIICAOBAaHUA CTAJIO H3YUCHUC aHTHOKCHﬂaHTHOﬁ AKTUBHOCTH M JOPYTIUX HOKaSaTCHeﬁ,
ONpCAC/IAIOIINX AHTHOKCUIAHTHYIO COCTAaBJIAIOMIYIO B IHNPOAYKTAax IMYCIOBOJACTBA. B cratpe
NpCACTaBJICHbI PE3YyJIbTAThl HCCICAOBAHHA aHTHOKCHHaHTHOﬁ AKTUBHOCTH B MCIAC, IIbBUIBIIC,
MIPOTIOJIUCE M TPYTHEBOM PACILIOJE, KOTOPBIE CTalld 0OBEKTOM HCClieloBaHus. B mpoBeneHHOM
HCCJIICAOBAHUN OIIPCACIICHBI IIOKAa3aTCJId, BJIMAIONIME Ha AHTHOKCUAAHTHYIO aKTUBHOCTH
IMPOAYKTOB T4YCJIOBOJACTBA. q)HaBOHOI/II[HI)IG COCIUHCHUA, OKHCJIIAAEMOCTD B MEac,
aHTUOKHCIHTENIbHA] aKTUBHOCTP M BUTAaMHH A B IBUIBIIEC, d)HaBOHOI/I,I[HLIe COCIUHCHMUA,
OKUCIACMOCTDh, aHTHOKUCINUTCIIbHAA aKTUBHOCTh U fIO[[HOG YHCJIO B IIPOIIOJIUCE, (1)JIaBOHOI/II[HI)I€
COCAMHCHHA, OKUCIIIEMOCTh, aHTHOKUCINTC/IbHAsA aKTUBHOCTb, BUTAMUH Awn fIOI[HO@ YuUCJIO B
TPYTHEBOM paciuiofe. V3ydeHHblEe IOKa3aTenu CiayKaT HaASKHBIMA MapKepaMu KadecTBa
MNPOAYKTOB H COXPAHHOCTH HX OHMOJIOTMYECKA AKTUBHBIX KOMIIOHEHTOB. I/ICCCHGI[OBaHI/ISI
npoBeleHbl B ucnbiTaTenbHOl naboparopun PI'BHY «®HI[ nuenoBoacTBa» M 1EHTpe
((BI/IOI/IH)KeHepI/I}I» PAH. HOJ’Iy‘leHHBIe pe3yiabTaThl CBUACTCIBLCTBYIOT, YTO MCJ, LBCTOYHAA
IbLIbIIA, prTHGBBIﬁ TOMOI'€¢HaT O6J’IaI[aIOT aHTHOKCHHaHTHOﬁ AKTUBHOCTBIO, IIPOIIOJIMC
O6J'IaILaCT caMOM BBICOKOU aHTHOKCI/I,Z[aHTHOﬁ AKTUBHOCTBIO, YTO MHNOATBECPIKAACTCA BBICOKUM
MMPOLCHTOM COACPIKAHUSA B HEM q)HaBOHOI/IJIHBIX COCI[I/IHGHI/Iﬁ, BBICOKHUM II0Ka3aTcJIEM fIO)IHOFO
qyuciia 1 ImokKa3aTeji€eM OKUCIIAEMOCTH.

KiawueBble cji0Ba: aHTHOKCHUIAHTBHI, MEH, TNbUIbIA, MPONOJKHC, TPYTHEBBIA pacCIUIozn,
q)HaBOHOI/II[HBIC COCAUMHCHHA, OKUCIACMOCTb, AHTHOKHUCIUTCIIbHAsA AKTHBHOCTb, BHUTAMHH A,
HWOJIHOE YHCJIO.
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Direction of chemical and biological research of beekeeping products, Federal State Budget
Scientific Institution “Federal Scientific Center for Beekeeping”. In recent years, beekeeping
products are positioned as functional foods. The high content of substances with antioxidant
activity opens up broad prospects for the use of beekeeping products and their compositions in
functional nutrition for human health. The article presents the results of a study of antioxidant
activity in honey, pollen, propolis and drone brood. The aim of the study was to study
antioxidant activity and other indicators that determine the antioxidant component in beekeeping
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products. The objects of study were honey, pollen, propolis and drone brood. The objects of
study were honey, pollen, propolis and drone brood. The study identified indicators that affect
the antioxidant activity of bee products: flavonoid compounds, oxidation in honey; antioxidant
activity and vitamin A in pollen; flavonoid compounds, oxidizability, antioxidant activity and
iodine number in propolis; flavonoid compounds, oxidizability, antioxidant activity, vitamin A
and iodine number in drone brood. The studied indicators serve as reliable markers of the quality
of products and the safety of their biologically active components. The research was carried out
in the testing laboratory of the Federal State Budget Scientific Institution Scientific Center for
Beekeeping and the Bioengineering Center of the RAS. The results obtained indicate that honey,
pollen, and drone homogenate have antioxidant activity; propolis has the highest antioxidant
activity, as evidenced by the high percentage of flavonoid compounds in it, a high index of
iodine number and oxidation index.

Key words: antioxidants, honey, pollen, propolis, drone brood, flavonoid compounds,
oxidizability, antioxidant activity, vitamin A, iodine number.
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OI'BHY «®HII muenoBoacTBa

OOBbeKTOM WHCCIeOBaHUS SBISETCS CUJIb(GUS MPOH3EHHOIUCTHAas. Ha cMeHy oOJHOJIETHUM
HHEpPro3aTpaTHbIM TpaBaM JOJLKHBI MPHUATU JOJTOJETHUE BBICOKONPOJYKTUBHBIE KYJIBTYPHI C
BBICOKOM IUTATENbHOM LIEHHOCTHIO. VcclienoBaHN MHOTUX YUEHBIX [TOKA3aJIU IEPCIEKTUBHOCTD
BO3/ICJIBIBAHUSl CUJIb()UU B KaueCTBE MHOTOJIETHEH BBICOKOYPOXKAMHONW KOPMOBOM KYJbTYpBI,
MCIIOJIb3YEMON Ha 3€JIEHBIM KOPM M CHJIOC B PAa3JIMYHBIX MOYBEHHO-KJIMMAaTUYECKUX YCIOBHSX
Poccun. Kpome Toro, cuibhus TpOH3EHHOJIMCTHAS OTIWYACTCS TMOBBLIIMICHHBIM COJIEPKAHUEM
IOpOTEHHA, KAapOTMHA M MHUHEpAJbHBIX BellecTB. Y cuwibpuu credenb MpsIMOM, TOJCTBHIM,
YEeTBIPEXTPAHHBIN, OOJUCTBEHHBIN, COYHBIN, BBICOTON OT 170 cM., JIucThs cuastane amuHon 30-35
cMm, mupuHoil 15-25 cm. KopHu u KopHeBHIIa cuibGUU 00pa3ylOT KOPHEBYI CHUCTEMY
cMemanHoro tuma. [lmox — cemsaka mamunoi 10-12 mm, macca 1000 cemsn — 18-20 r. Lensio
HAlllUX MCCIIEJOBAHUHN SBJISUIOCH BBISBIEHUE ONTHUMAIBHBIX /103 MUHEPAIbHBIX yIOOpeHUil ams
MOBBILICHUS] KOPMOBOM, HEKTapHOW U CEMEHHOW MPOYKTUBHOCTU CUIIb(QHUH MPOH3EHHOIUCTHOM.
ITo meronnke BHUHMK mnpoBoaunau yder T'yCTOTBI CTOSIHUSL PacTEHHUH, ydeT YpOxKalHOCTH
3€JIEHOM Macchl, ONpe/IelIeHHe CTPYKTYpPhl yposKas, a METOJIOM BBICYIIMBAHUS /10 TIOCTOSTHHOTO
Beca mpu t = 105 ° C (F'OCT P 52838-2007) ompezensnu cyxoe BemecTBo. ONpeelneHue
PEAYLHUPYIONINX CaxapoB B HEKTapHBIX Mpobax — MuKpometoqoMm ['aremopH-Uencena. Cxema
ompiTa BKItoyana 4 Bapuanta. HalOmiogeHus NOpOBOAMIMCH Ha CTapOBO3PACTHOM IIOCEBE
cunbdun. Cunbbus Obuta mocesHa B 1973 1. m mpowuspactaer Ha ogHOM ydactke. Ilnomans
ONBITHBIX AeNAHOK — 10 M?, MOBTOPHOCTH YeThIpexkpaTHas. Kak mokasanu uccienoBaHus, Ipu
BHECEHUHU TMOJHOIO0 KOMIUIEKCA MMHEpaJbHBIX yn0OpeHuil Obula mojlyueHa HauOousblIas
KOpPMOBasi IMpPOAYKTHMBHOCTb, 4YTO Bbll€e KOHTposas B 1,5 pasa. Ilpu stom omarta 1 xr
JIEHCTBYIOIIETO BEIIECTBA Aa30THBIX YAOOpPEHUH MNpHUOABKOW CyXOro BeIIeCTBa B JIaHHOM
BapuaHTe cocTtaBwia 84,5 Kkr. BbIcokas caxapoONpOAYKTUBHOCTh IIOJy4Y€Ha B UETBEPTOM
BapHaHTe, OHa B 2,73 pa3a IpeBbIIIaeT KOHTPOJb. Bricokas ceMeHHas MPOAYKTUBHOCTh TaKkKe
[I0JIyuy€Ha B YETBEPTOM BapHaHTe, OHA B 2,28 pa3a IPEBBIIIAET KOHTPOIIb.

KuroueBble cjioBa: mMueiaoBOACTBO, CUIb(US MPOH3EHHOIUCTHAS, KOPMOBasi MPOIYKTUBHOCTb,
caxaponpoayKTUBHOCTb, CEMEHHAs MMPOYKTUBHOCTb, MUHEPAJIbHBIE YA0OpEHHUSI.
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THE EFFECT OF MINERAL FERTILIZERS ON THE PRODUCTIVITY OF
PRONZENNOLISTNOY SYLPH

Gudimova Nina A., researcher in the direction of rational use of honey resources and nature
managemen

Savin Anatoly P., doctor of agricultural Sciences, chief researcher of the direction of rational
use of honey resources and nature management, rybnoebee@mail.ru

Federal state budget scientific institution "Federal scientific center of beekeeping»

The object of study is Silvia standardized. Long-term, highly productive crops with high
nutritional value should replace annual energy-intensive herbs. Studies by many scientists have
shown the prospects of cultivating silfia as a long-term high-yielding forage crop used for green
fodder and silage in various soil and climatic conditions of Russia. In addition, the
pronzennolistnaya Sylvia is characterized by an increased content of protein, carotene and
minerals. The stem is erect, thick, tetrahedral, juicy, well-leafed and non-spreading. The roots
and rhizomes of the sylph form a mixed-type root system. The fruit of the sylph is a heart-shaped
Diptera achene 10-12 mm long, brown in color. The weight of 1000 seeds is 18-20 g. the
Purpose of our research was to identify the optimal doses of mineral fertilizers to increase the
feed and nectar productivity of the pronzennolistnaya sylph. Taking into account the density of
standing plants, taking into account the yield of green mass, determining the structure of the crop
was carried out using the method of the all-Union research Institute of feed. Determination of
dry matter - by drying to a constant weight at t = 105 ° C (GOST R 52838-2007). Determination
of reducing sugars in nectar samples — micromethod Hagedorn of St. Petersburg. The experience
scheme included 4 options. The observations were carried out at the experimental site of the
Federal state budgetary institution "FNC of beekeeping” on an old-age silfia crop. Sylvia was
sown in 1973 and grows in one area. The area of experimental plots is 10 m?, the repeatability is
fourfold. Studies have shown that the highest yield of green and dry mass was obtained in the
fourth variant when using a full complex of mineral fertilizers, which is 1.5 times higher
compared to the control without fertilizers. At the same time, the payment for 1 kg of the active
substance of nitrogen fertilizers with the addition of dry matter in this version was 84.5 kg. High
sugar productivity was also obtained in the fourth version, it is 2.73 times higher than the
control.

Key words: beekeeping, Silvia standardized, forage productivity, the Sahara and productivity,
seed productivity, mineral fertilizers.
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PYCAKOBA Tarbana Mmuxaii0BHA, KaHJ. C.-X. HayK, BEAYLIMM Hay4dHBIH COTPYIHHK
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Hacrosimas pabota paccmMaTpuBaeT BIUsHUE OTPUIIATEIbHBIX TEMIIEpaTyp Ha COCTaB U CBOMCTBA
Ména HaTypasibHOro. KakoBa omTtumanbpHas TeMmiieparypa XpaHeHUS MEna — 3TOT BONPOC HE
nepecTaeT OBITh aKTYaJIbHBIM Cpeld IMuesNoBOJOB. TakuM o00pazoMm, IeNb HCCIEIOBAHUS —
OTpEeEeNIUTh BIUSHUE OTPULATENIbHBIX TEMIIEpPATyp M Pa3IMYHBIX PEKMMOB XpaHEHUS Mela Ha
€ro coctaB u cBoicTBa. OOBEKTOM HCCIIEIOBAaHUS CTal MEN HATYpaJbHBIA pa3HBIX CPOKOB U
yCIIoBHM XpaHeHus. VccienoBanus mpoBeieHbl B UcnbITaTeIbHOM Taboparopuu GI'BHY «DHI]
nuesnoBoicTBay. OnpeneneHue nokasarenen kadectsa ména nposoauiock nmo 'OCT 19792-2017
«Men wnHatypanbHbIi. TexHudeckue ycioBusi». ONbITHBIE 0O0paslbl Mena HaTypaabHOTO
MOJIBEPTaIM BO3JIEHCTBUIO OTPULATENBHBIX TEMIIEPATyp B Pa3IMYHBIX BPEMEHHBIX PEXKHUMAX;
mpu -5-8 °C, npu -10 °C, mipu -18 °C (B TeueHne ogHOTO U Tpex MecsaneB). Kpome oCHOBHBIX
nokasaresei kayecTBa MEna, ObUTH MOTyYeHBI JaHHbIE 00 N3MEHEHHUH COJIepKaHUs BUTAMHHOB B
oOpa3uax Mena, KOTOpbIE XpaHWIMCh MpPH Pa3HbIX TeMIepaTypHbIX pexumax. CoOpaHbl
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JOMOJIHUTCIIBHBIC CBCACHU O B3AMMOCBA3H MUKPOKJIIMMATHYICCKHUX TMAPaAMCTPOB MMOMCIICHUSA IJISA
XpaHCHUA MéI[a W OCHOBHBLIX MOKa3aTeliel ero kadectna. [1o pe3yiibTaTaM HUCCIICA0BAHUA MOXHO
CACIaTh BbIBOA, YTO CYIICCTBCHHBIX pammtmﬁ B 3HAUEHUSX IOKa3aTelied KadecTBa MCla Ipu
xpanenuu npu -5-8 0C, -10 OC u -18 OC B TeueHHe OJHOTO M TPEX MECSIEB B HaIIUX
9KCIICPUMCHTAX HC BLISABJICHO.

KamoueBble cioBa: MEI HaTypaJ'IbHI:IfI, OTPpULATCIIBHBIC TEMIICPATYPhI, YCIOBHUA XPaHCHMU,
IIOKa3aTcJii Kad€CTBa, BUTaAMUHBI.

INFLUENCE OF LOW TEMPERATURES ON THE COMPOSITION AND
PROPERTIES OF HONEY

Esenkina Svetlana N., researcher, EsenkinaSvetlana@mail.ru

Serebryakova Oksana V., Junior researcher, oksana.sazonova.94@mail.ru

Rusakova Tatyana M., candidate of agricultural science, leading researcher

FEDERAL state budget scientific institution "Federal scientific center of beekeeping»

The article presents the results of research on the influence of low temperatures in various
storage modes on the composition and properties of natural honey. Due to the fact that there are
many questions among beekeepers, at what temperature is it better to store honey, the purpose of
the study was to determine the influence of negative temperatures and storage modes on the
composition and properties of honey. The object of research was honey for different storage
terms and conditions. To achieve this goal, the following tasks were set: to obtain data on the
effect of storage conditions under negative temperatures: at-5-8 © C (for one and three months),
at -10 ° C (for one and three months), at -18 ° C (for one and three months). Studies were
conducted in the testing laboratory of FSBI "Federal scientific center of beekeeping".
Determination of honey quality indicators was carried out according to GOST 19792-2017
“natural Honey. Technical conditions”. Experimental samples of natural honey were exposed to.
Key words: natural honey, negative temperatures, storage conditions, quality indicators.
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CEJIEKHUOHHAA MW DJKOHOMMHYECKASI OLHEHKA JS®OEKTUBHOCTHU
MEXJIMHEHHBIX KPOCCOB B CEJIEKIIMA KPYIIHOI'O POTATOI'O CKOTA
KOCAYEHKO Hukoaait MuxaiiioBuy, 1-p OH0JI. HayK, IJ1. HAYYH. COTPYAHUK Jaboparopun
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ABPAMOBA Mapuna BiaaanMupoBHa, KaH]l. C.-X. HayK, CT. HAY4YH. COTPYAHMK JabopaTtopuun
CEJICKIIMH ¥ Pa3BE/ICHHs CEIbCKOXO03sHCTBEHHBIX )KHUBOTHBIX, abramovam2016@yandex.ru
3bIPAAHOBA CgBeriiana BuaamMmupoBHa, HayyH. COTPYAHMUK J1aOOpaTOpUM CEJEKIUH U
pa3BeICHNUS CETbCKOXO03SMCTBEHHBIX KHUBOTHBIX, Zyryanovasv2017@yandex.ru

Apocnasckuit HUMXKK — punuan ®HI «BUK um. B.P. Bunbsmca»

Jlis MOBBIIEHUS! KOHKYPEHTOCIIOCOOHOCTH JIOKAJIbHBIX OTEYECTBEHHBIX IMOPOJ B MOJIOUHOM
CKOTOBOJICTBE HAIllell CTpaHbl IIMPOKO NIPHUMEHSETCS METOJ| CKPEIIMBAaHUS OTEUECTBEHHBIX
IOpOJl CKOTa € KOMMEpPYECKMMHM IIOpOJaMU W HApaIlMBAHME UHUCIEHHOCTH IIOMECHOIO
NoroyioBbsl. B cBsi3u ¢ 3TUM MOHHUTOPUHT 3(G(EKTUBHOCTH METOJIOB CHApUBAHUS IS
ONpeNeNieHus]  JallbHEeHMIel CcTpaTeruu CeNeKIUOHHOW paboThl Kak B PETHOHANBHBIX
nporpaMmMax, Tak M B OTAEIbHBIX CTajgax sSBISETCS aKTyaldbHbIM. llenplo uccnenoBaHus
SBJISLIACh OIIEHKA MEXKJIMHEHHBIX KPOCCOB B KOPPEKTYpPE CEIEKIIMOHHBIX MPOIIECCOB Mpu padoTte
C YJIy4YLUICHHBIMU T€HOTUIIAMHU SPOCIABCKOTO CKOTa MO pe3ylbTaraM IEepBOM JIaKTallUu Yy
XKUBOTHBIX Tpex cTax SIpociaBckoil ob6nactu. bBbutd  BBIABICHBI TMOJOXKHUTENbHBIE U
OTpHUILaTeNIbHbIE BAPUAHTHI KaK 10 OT/IEIbHBIM CTaJaM, TaK U B LIeJIoM 10 BbiOopke. IIpu onenke
BapHUaHTOB M0100pa OBIJIO MPOAHAIU3UPOBAHO 35 coueTaHWH JMHUN M KPOCCOB, U3 KOTOPHIX B
NanbHENIEM ObUTH UCKIIOYEHB KOMOMHAIIMY C HEAOCTATOYHBIM MOT0I0BheM. M3 10 orjeHEHHBIX
BAPMAHTOB 110 BCEM CTaJlaM SIBHO YXyIUIAROIIHA 3 deKT ObUT B MEXIMHERHBIX Kpoccax 4 Y. UL
x @ P.C, 3 CTP. x @ P.C. (95,00 % u 97,19 % COOTBETCTBEHHO) M BO BHYTPUIMHENHBIX
nogbopax juauu P.C., V.W. (98,45 %). Tlonoxurenbubie pe3yabTathl B kpoccax d MU, x @
PC, d MUY. x @ VU, & PC. x @ VU, & P.C. x @ MU. (101,12 %-103,58 %).
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DKOHOMUYECKAS 3(1)(peKTI/IBHOCTI> IMOJIOKUTENBHBIX MEXKIMHENHBIX KOMOWHAIIMA HAXOIUTCS B
npeaenax 1223-1303 py6mnst Ha rTonoBy. MckimoueHue OTpUIATENBHBIX Kpocc-3(¢eKkToB
IIO3BOJIUT NOBBICUTh I'€HETUYECKUI moreHuuan craa Ha 3,4-5,2 %. IlonydeHHble pe3yabTaThl
PEKOMEHTyeTCS MCII0JIb30BaTh IIPH BHYTPUCTATHOM IMO00PE U B POTALUU JTUHUH.

KuarueBnble ciioBa: ApocCiIaBCKas TIMopoJd, CKPCUHIMBAHUC, KPOCCHI JII/IHI/IfI, T€HETHUYCCKOC
IMPEBOCXOACTBO, DKOHOMUYCCKAA 3(1)(1)6KTI/IBHOCTB.

SELECTION AND ECONOMIC EVALUATION OF THE EFFECTIVENESS OF
SELECTION METHODS IN CATTLE BREEDING

Kosyachenko Nikolay M., doctor of biological Sciences, head researcher of laboratory of
selection and breeding of farm animals, kosssnick@yandex.ru

Abramova Marina V., candidate of agricultural Sciences, senior researcher of laboratory of
selection and breeding of farm animals, abramovam2016@yandex.ru

Zyryanova Svetlana V., researcher of laboratory of selection and breeding of farm animals,
zyryanovasv2017@yandex.ru

Yaroslavl Scientific Research Institute of livestock breeding and forage production — Federal
State Budget Scientific Institution «Federal Williams Research Center of Forage Production and
Agroecology»

To increase the competitiveness of local domestic breeds in dairy cattle breeding in our country,
the method of crossing domestic livestock breeds with commercial breeds and increasing the
number of crossbreed livestock is widely used. In this regard, monitoring the effectiveness of
mating methods to determine the future strategy of breeding work in regional programs and in
individual herds is relevant. The aim of the study was to evaluate interline crosses in the
correction of selection processes when working with improved genotypes of Yaroslavl cattle
based on the results of the first lactation in animals of three herds of the Yaroslavl region.
Positive and negative variants were identified both for individual herds and for the whole
sample. When evaluating the selection options, 35 combinations of lines and crosses were
analyzed, from which later combinations with insufficient livestock were excluded. Of 10 priced
options for all herds is clearly deteriorating effect in interline crosses § W.I. x @ R S., & S.T.R.
x @ R.S. (95.00 % and 97.19 %, respectively) and in intra-line selections of the line of R.S., W.I.
(98.45%). Positive results in the crosses § M.H.x @ R.S., I MH.x Q WI,3RS. X W.I, &
R.S. x @ M.H. (101,12 % - 103,58 %). The economic efficiency of positive interline
combinations is in the range of 1223-1303 rubles per head. Excluding negative cross-effects will
increase the genetic potential of herds by 3.4-5.2 %. the Results obtained are recommended for
use in intra-stud selection and line rotation.

Key word: Yaroslavl breed, crossbreeding, lines, genetic superiority, economic efficiency.
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HeHTp nuenoBozacTia, dima-mitrofanoff2012@yandex.ru

PSA3BAHOBA Eisena AJiekcaHJApoOBHA, KaH7. OMOJ. HayK, JOLEHT Kadenpsl OMOIOTHYECKON
XUMHA € KYpCOM KIMHHYeCKOH naboparopHoi auarHoctuku DIIJIO, Psazanckuii
I'ocynapcTBenHblii MenMIMHCKANW yHuBepcuteT uM. ak. M.II. IlaBmoBa Mun3sgpaBa Poccun,
ryazanova.rgmu@yandex.ru

JIMBYHOBA Augaa CepreeBHa, Kanj. OuOJI. HayK, JIOIEHT Kadeapbl (papMaKOrHO3MH,
Pazanckuit I'ocynapcrBeHHbI MenMUMHCKUN yHHUBepcuTeT uM. ak. ML.II. IlaBmoBa Munsnpasa
Poccun, @enepanbHblii HAyYHBIN IIEHTP MYET0BOACTBA, lizunova-alla@mail.ru

Ilens  gaHHOM  pabOTBI cOCTOSUIa B H3YYEHHUM  BIMSHHUS  TPYTHEBOrO  paciuioja,
CTaOUITM3MPOBAHHOTO Pa3HBIMU CIOCO0aMH, Ha COEIMHEHUS, Y4acTBYIOLIUE B (popMHpOBAHUU
TOPMOHAJIBHOTO CTaTyca AKCHEepUMEHTANIbHbIX XHUBOTHBIX ([II'DA, Tecrocrepon, I'CIII") B
YCIIOBHUSIX OTCYTCTBHS JKCIIEPMMEHTAJIBHBIX JHJIOKPHUHHBIX NATOJIOTWH. TpyTHEBBI paciuion
SBIISIETCS TEPCHEKTHUBHBIM HMCTOYHHKOM OMOJIOTMYECKHM AKTHUBHBIX BEIIECTB, BIUSIONIMX Ha
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SHJIOKpPUHHBIE (YHKIIMM OpraHu3Ma. XHUTHH-XUTO3aH-MEJIAaHMHOBBIH KOMIUIEKC BBI3bIBAET
WHTEpEC B Ka4eCTBE JOOABKM K MPOAYKTaM Ha OCHOBE TPYTHEBOTO paciuiofa. BriepBeie u3yueHo
BIMSIHUE TPYTHEBOTO pacIiiofla M TPYTHEBOTO pacIuiofa, CTAOMIM3UPOBAHHOTO JIAKTO30-
TJIOKO3HbBIM a,Z[COp6eHTOM u prTHéBOFO paciioga ¢ I[O6aBJ'IeHI/IeM XUTHH-XUTO3aH-
MCIIAaHUHOBOI'O KOMILIICKCA B COCTaB€ JIAKTO3HO-TJIFOKO3HOI'O az[cop6eHTa Ha CBIBOPOTOYHBLIC
KoHIleHTpauuu tecroctepoHna, 1A u I'CIIT" y skcnepuMeHTaIbHBIX dKUBOTHBIX B OTCYTCTBUU
IKCIIEPUMEHTaIbHONW maronoruu. Beenenue 10 MI/Kr TpYTHEBOrO pacIuiojia Ha TIIFOKO3HO-
JJAKTO3HOM az[cop6eHTe B TeueHune 10 ,I[Heﬁ HC BbI3bIBACT HW3MCHCHUA IICPCUHCICHHBIX
nokasareseil, B TO BpeMsi Kak BBeneHHe 10 MI/KT TpyTHEBOro paciiioia Ha TIOKO3HO-
JJAKTO3HOM az[cop6eHTe B COUCTAHHUHU C 2,5 MI/KI XUTHH-XUTO3aH-MEJIaHNHOBOIO KOMILIEKCA
BBI3bIBAET J0CTOBepHBIM pocT koHuUeHTpanuu ['CIIT, He BbI3bIBas CTATUCTUYECKU 3HAUMMBIX
W3MEHEHUH KoHIeHTpanuu Tectoctepona u ['CIII.

KiarwueBble cioBa: TPYTHEBBIM  paCIUION, XUTUH-XUTO3aH-MEJAHUHOBBIM  KOMILIEKC,
tectoctepon, ['CIIT, II'DA.

STUDY OF ENDOCRINOTROPIC PROPERTIES OF DRONE BROOD

Mitrofanov, Dmitry V., Federal Scientific Center of Beekeeping, dima-
mitrofanoff2012@yandex.ru

Ryazanova, Elena A., Cand. biol. Sci., docent of the Department of Biological Chemistry with
the Course of Clinical Laboratory Diagnostics FPDO, Ryazan State Medical University of the
Ministry of Health of Russia, ryazanova.rgmu.ru

Lizunova, Alla S., Cand. biol. Sci., docent, Department of Pharmacognosy, Ryazan State
Medical University, Ministry of Health of Russia, Federal Scientific Center of Beekeeping,
lizunova-alla@mail.ru

The drone brood is a relatively new product of the bee colony. It is a promising source of
biologically active substances that affect endocrine functions. Chitin-chitosan-melanin complex
is of interest as an additive to products based on the drone brood. The effect of the drone brood
stabilized by lactose-glucose adsorbent and drone brood with the addition of chitin-chitosan
melanin complex in the composition of lactose-glucose adsorbent on serum concentrations of
testosterone, DHEA and SHBG in experimental animals in the absence of experimental
pathology is studied. The administration of 10 mg / kg drone brood for 10 days does not cause
changes in these indicators, while the introduction of 10 mg / kg drone brood in combination
with 2.5 mg / kg chitin-chitosan-melanin complex causes a significant increase in the
concentration of SHBG, not causing statistically significant changes in testosterone and SHBG
concentrations.

Key words: drone brood, chitin-chitosan melanin complex, testosterone, DHEA, SHBG.
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IKOJIO'NYECKHE n PBIBOBO/THO-XO3SIMCTBEHHBIE ACIHIEKTBI
MNoAPAIIMBAHUA JIMHUHOK YEPHOI'O AMYPA B CHCTEMAX C
3AMKHYTBIM HUPKYJINPYIOIIIUM BOJOCHABXEHUEM

HE®E/IOBA Cgeti1ana AjleKcaHAPOBHA, JI-p OMOJ. HayK, npodeccop Kadeapsl 300TEXHUU U
ouonorun, nefedova-s-a@mail.ru

KOPOBYHIKHH Aunekceii AjexkcanapoBud, J-p Ouon. Hayk, mnpodeccop Kadeapsl
300TexXHMH 1 Omonoruu, korovuschkin@mail.ru

AKYHHUH IOpuii BukropoBu4, cT. mnpenogaBaTens Kadeapbl SKCIUTyaTalliM MAalIMHHO-
TPaKTOPHOTO MapKa

Ps13aHcKuil rocynapcTBEHHBIN arpoTrexHonornueckuii yauusepeutet uMmenu I1.A. Kocteiuesa
[{enbto paboThI OBLT MOUCK SKOJIOTMUYECKUX MAapKEpPHBIX TECT-OTBETOB JIMUMHOK YEPHOTO aMypa
Ha M3MEHEHUE THIPOXUMHUYECKUX YCIOBHH Cpellbl B YCTAHOBKE 3aMKHYTOTO BOJIOCHA0)KEHUS
(Y3B) nmpu wucnonb3oBaHUM OHOJIOTMYECKH AKTUBHON M00aBKH, CTUMYJIMPYIOIIEH HX pOCT,
pa3BUTHE U JKU3HECTOMKOCTH. DKCIEPUMEHT J0Ka3bIBA€T, UTO M3MEHEHHE T'MJIPOXUMHUYECKOIO
coctaBa cpeapl B Y3B, KoTOpoe TPOHMCXOIUT 3a CYET TMOCTYIUIEHUS B  BOAY
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HeMO,Z[I/Iq)I/ILII/IpOBaHHBIX TYMHHOBBIX KHUCJIOT M3 JICOHApAWUTA, OKAa3bIBACT IIOJOXUTCIILEHOC
BO3JICHCTBUE HA MOCAJOYHBIM Marepuan dyepHoro amypa. JKuukas BomopacTBopumas (Gppaxius
neonapauta «Reasil Humic Vet» Bkitodaer B ce0st MUKPO- 1 MaKpO3JIEMEHTHI B 3CCEHIIUAIBHOM
(bopMe, 1'[03BOJ'I}IIOH_[eI71 JJMYMHKaM HX JIETKO YCBaWBaThb. bronornyeckn akTUBHASA ,Z[O6aBKa
ABIACTCSA OpFaHH‘ICCKOﬁ 1 OKa3bIBACT ITOJOXUTCIBHOC BOSI[GI\/JICTBI/IC Ha pPOCT, pPa3sBUTUC U
JKU3HECTOMKOCTh JTUIHHOK YCpHOI'0 amypa. B YCTAHOBKC 3aMKHYTOI'O BOI[OCHa6)KeHI/I${ IIpu
UCITIOJIB30BAaHUM JKUIKOW BOAOpacTBOpUMOH (pakuuu jeoHapauta «Reasil Humic Vet» B
TEXHOJIOTUHU COACpKaHNA I10Cag04HOI O Marcpuraia YCPHOI'0 amypa HeO6XOI[I/IMO
KOHTPOJUPOBATL COCTOSAHUC pBIG, 41 9TOro HnpoOBOJUTH 61/IOTGCTI/IpOBaHI/Ie, B Ka4deCTBC
MAapKEPHBIX TECT-OTBCTOB HAa M3MCHCHHUEC CPEAbl MCIIOJIB30BATh AJUHAMHKY I'€MMArjJIlOTHHUHA U
JIM30111Ma B JINUUHKAX.

KiroueBrble cj10Ba: ocaj0uHbI MaTepral, YepHbIid aMmyp, OMOTeCTUPOBAaHUE, MAPKEPHBIN TECT-
OTBET, OMOJIOTUYECKH aKTHBHAS 100aBKa, ICOHAPANT, AKBAKYIbTYypa.

ECOLOGICAL AND FISH CULTURAL AND ECONOMIC ASPECTS OF REARING
BLACK CUPID LARVAE IN CLOSED-LOOP SYSTEMS CIRCULATING WATER SUPPLY
Nefedova Svetlana A., Dr. of Biol.Professor of the Department of animal science and biology,
Ryazan state agrotechnological University named after P. A. Kostychev, nefedova-s-a@mail.ru
Korovushkin Alexey A., Dr. of Biol.Professor of the Department of animal science and biology,
Ryazan state agrotechnological University named after P. A. Kostychev, korovuschkin@mail.ru
Yakunin Yuri V., senior lecturer of the Department of machine and tractor fleet operation,
Ryazan state agrotechnological ~ University named after P. A. Kostychev,
yakunin0104@yandex.ru

The aim of the work was to search for ecological marker test responses of black Cupid larvae to
changes in hydrochemical environmental conditions in the installation of closed water supply
when using a biologically active additive that stimulates their growth, development and viability.
The experiment proves that the change in the hydrochemical composition of the medium in the
closed water supply system, which occurs due to the entry of unmodified humic acids from
leonardite into the water, has a positive effect on the planting material of the black Amur. The
liqguid water-soluble fraction of leonardite "Reasil Humic Vet" includes micro-and
macronutrients in an essential form that allows larvae to easily digest them. The biologically
active additive is organic and has a positive effect on the growth, development and viability of
black Cupid larvae. In a closed water supply installation, when using a liquid water-soluble
fraction of leonardite "Reasil Humic Vet" in the technology of black Cupid planting material, it
is necessary to monitor the state of fish, to conduct bio-testing, and to use the dynamics of
gemmaglutinin and lysozyme in larvae as marker test responses to changes in the environment.
Key word: planting material, black Cupid, bioassay, marker response test, dietary Supplement,
leonardite, aquaculture.
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NEPCIIEKTUBHOCTBb PA3PABOTKH U HCHOJIB30BAHUSA B KAYECTBE
YJIOBPUTEJLHOI'O CPEJACTBA IVIMHO-A30THOM YIOBPUTEJIBHON CMECH
PYUKHNHA Amnacracuss BiaaammupoBHa, accucTeHT Kadeapbl CENEKIIMH U CEeMEHOBOJICTBA,
arpoXvMHMH, JIECHOTO JieJia U 3Kosioruu, nasni9l@gmail.com

YIIAKOB Poman HukxoaaeBu4, 1-p c.-X. Hayk, npodeccop Kadeapsl celekuuu u
CEMEHOBO/ICTBA, arPOXMMHUH, JIECHOTO Jiejia U 3Kkosoruu, I.ushakovl971@mail.ru

Ps3aHCKMIT rOCYyTapCTBEHHBIN arpoTeXHOJIOrnyecknii yausepcuteT umenu I1.A. Kocteruesa
I'OJIOBUHA Haraabsa AJieKCaHAPOBHA, KaHJ. OWOJI. HayK, AacCUCTEHT KadeIpbl
MUKpoOuosioruu, Psa3aHckuil TocyjapcTBEHHbIN MEIUUMHCKUNA YHUBEPCUTET UMEHH aKaJeMHKa
W.I1. ITaBnoBa, n.a.golovinal988@mail.ru

OaHuM U3 NPOSBICHUM JIerpaJallMOHHBIX IPOLECCOB B MaXOTHBIX MOYBAX SBJSETCS pa3pylIeHUE
U BBIHOC TOHKOAMCIIEPCHBIX TJIMHHUCTHIX (pakuuil. BcenencTBue »TOro yxymamarorcs
COpOIIMOHHBIE CBOMcTBa MOuB. /[ HMX BOCCTAHOBJIEHHS Npe/IaraeTcsi HCIOJIb30BaHUE
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MMPpUPOAHBIX TJIMH. C Y4€TOM OTpPpULATCIIBHOTO GaHcha a30Ta B IMOYBAax MbI PCKOMCHAYCM
WCIIONIB30BaTh TJIMHY, TPEIBAPUTEILHO O0OTaTHB €€ a30TOM C IEJIbI0  YITy4IIeHUs
yIOOPUTENBHBIX CBOMCTB (TJIMHO-a30THAS YAOOpHUTEIbHAS CMECh). TEeXHOIOTUYECKUE ITAIBI JIS
MMOJIYy4YCHUSA TJIMHO-a30THOH yI[06pI/ITeJ'II>HOI71 CMCCH BKIHOYAJIN: MPEABAPUTCIBHOC U3MEIBYCHHNC
TJIMHBL 10 (pakuu 5 MM, IepeMeIIBaHue C pacbUIIEMON uepe3 GOpPCYHKH a30THOW KHCIOTOU
A0 IIOJIHOI'O HACBIIICHHA I'NIMHBI B CIICOHWAJIBHOM MOAYIJIC. B xauectBe HeﬁTpaﬂHBaHHH ciabo
a/IcCOpOMPOBAHHON a30THOW KUCIIOTHI JUIsi CHWKECHHUS TIOTEPh a30Ta UCIOJIb30BaIM U3BeCTh. [lpu
HCIIOJIL30BAHUM a30THOM KHCIIOTHI 0e€3 HpCI[BapPITeJ'IBHofI HCfITpaJII/ISaLIHI/I npeaiaracTcsa
CMEIINBaTh €€ C TIIMHOW B OXJIAXKICHHOM cocTosHuMU. Kak mokaszan mabopaTOpHBIH OMBIT C
METaJUIMYECKUMHU HHAUKATOpaMu (KHOMKH), 3a 25-30 MHHYT TJMHA B pe3ynbTaTe (pu3nyuecKon
COp6I_II/II/I OXJIEI)KI[GHHOIZ a30THOM KHUCIOTBI MEpCBCiia €€ B HCAKTUBHOC COCTOAHUEC, IIPU KOTOPOM
a30THas KUCJIO0Ta HE «IbIMUIIA». AKTyaJ’IBHOCTB I/ICCJ'ICI[OB&HI/I?I 3aK/III04YacTCA B HU3YUYCHHU
BOIIPOCOB, CBA3aHHLBIX C MI/IHI/IMI/ISaI_[I/IE':ﬁ MOTCPh a30Ta NpH MOJYUCHHUU TINIMHO-a30THOI'O y,IIOGpI/I
€IBHOTO CpEJICTBa, TpaHchopManme a3zota u3 ynoOpeHus B TOYBY, S(PPEKTHBHOCTHIO
yaoOpeHuss TpH BhIpaliuBaHuM staMmeHs. Llenb paboTbl — MOMYYUTHh TIIMHO-a30THYIO
y,I[06pI/ITeJ'IbHy10 CMECh U OLICHUTH €€ y2[06pI/ITeJ'ILHYIO CIIOCOOHOCTB. HaHHLIC 10 COACPIKAHUTO
HUTpaTHOTO (250 986 Mr/KkT) M 00mIero (5,0 %) a3ota yka3pBarOT Ha 3 PEeKTUBHOE CBSI3bIBAHUE
TJIMHOM a30THOM KUCIOTEHI. Y,Z[O6pI/ITeJ'IbH06 Cp€aACTBO MOKHO CUHUTATDh KaJIHﬁco,Hep)I(aH.IHM, TakK
KaK COJICp)KaHHE TIOJIBHYKHOTO M OOIIETo Kalusi COCTaBIsieT cooTBeTcTBeHHO 1250 Mmr/kr m 0,20
%. IlogsuxHOrO ocdopa B HalIeM yToOpeHUH B CPAaBHEHUHU C KaJlUEM HEBBICOKOE — 76 MI/KT,
x0Ts o0miero myna B Ba pasza 6omnsire (0,45%). Conepxanne BanoBoii popmbl Meau (8,9 Mr/kr)
u 1iuHKa (9,5 Mr/kr) coorBerctBoBaiio ITJIK.

KamoudeBblie cjoBa: npupoaHasa TIJIMHA, a30THasd KHCIIOTA, yaoGpHTeanoe CpCaACTBO,
XUMHUYECKHH COCTAaB.

PERSPECTIVES OF DEVELOPMENT AND USE AS A FERTILIZER OF A CLAY-
NITROGEN FERTILIZER MIXTURE

Ruchkina Anastasia V., Assistant of the department of selection and seed production,
agrochemistry, forestry and ecology, Ryazan State Agrotechnological University named after
P.A. Kostychev, nasni91@gmail.com

Ushakov Roman N., doctor of agricultural sciences, professor of the department of selection
and seed production, agrochemistry, forestry and ecology, Ryazan State Agrotechnological
University named after P.A. Kostycheva, r.ushakov1971@mail.ru

Golovina Natalya A., candidate of Biological Sciences, Assistant of the Department of
Microbiology, Ryazan State Medical University named after Academician I.P. Pavlova,
n.a.golovinal988@mail.ru

The destruction and removal of fine clay fractions is one of the manifestations of degradation
processes in arable soils. As a result of this, their sorption properties deteriorate. To improve
them, the use of natural clays is proposed. Given the negative nitrogen balance in soils, it is
recommended to use clay, pre-enriched with nitrogen in order to improve its fertilizing
properties (clay-nitrogen fertilizer). Technological steps for obtaining clay-nitrogen fertilizer
included: preliminary grinding to 5 mm, mixing in a special module with nitric acid sprayed
through nozzles until the clay is completely saturated. Lime was used to neutralize the weakly
adsorbed nitric acid in order to reduce the nitrogen loss. To use nitric acid without prior
neutralization, it is proposed to mix it with clay in a cooled state. A laboratory experiment with
metal indicators (buttons) showed that as a result of physical sorption of the chilled nitric acid,
clay turned it in 25-30 minutes into an inactive state, where nitric acid did not “smoke”. The
relevance of the research is to study the issues of minimizing nitrogen losses from nitric acid
when producing clay-nitrogen fertilizers. The aim of the work is to study the main characteristics
of an experimental clay-nitrogen fertilizer. The data on the content of nitrate (250 986 wt ppm)
and total (5.0%) nitrogen indicate effective clay binding of nitric acid. The fertilizer can be
considered potassium-containing, as the content of mobile and total potassium was 1,250 wt ppm
and 0.20%, respectively. In comparison with potassium, mobile phosphorus in the fertilizer was
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low (76 wt ppm), although the total pool was twice as large (0.45%). The content of the gross
form of copper (8.9 wt ppm) and that of zinc (9.5 wt ppm) corresponded to MAC.
Key words: natural clay, nitric acid, chemical composition.
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ATPOAPKOJIOTUYECKHUE CBOMCTBA BYPO-KOPUYHEBBIX (KAIITAHOBBIX)
IOYB BACCEVHA IIAMKHPYAMCKOT'O BOJOXPAHUINIIA

CABIXOB Pamuib, a-p ¢unocoduu mo arpapHbIM HayKaMm, JOLEHT, A3epOailpkaHCKUi
roCyJapCTBEHHBIM HE(PTSIHOW W TPOMBINUICHHBIA YHUBepcUTeT, Pecmybnuka AsepOaiimkaH,
baky, Ramil_Sadigqov-1983@mail.ru

A3zepOaiijkaH BXOJUT B YHMCIIO 3aCyIIIUBBIX W O€3JIECHBIX CTpaH B MUpe. BoaHbie pecypchl B
Halled CTpaHe 3aHMMAIOT IociefHee MecTo cpeau Tpex crpaH IOxnoro Kaskaza. Takum
00pa3oM, y Hac B 7 pa3 MEHbIIIE BOJHBIX PECYPCOB, YeM B coceHeH ['py3uu, u B 3 pa3a MeHbIIIE,
yeM B ApmeHuH. 65 % pek, NpoTeKaroluX II0 CTpaHe, SBJSIOTCA TpaH3UTHBIMU, a 35 % —
MECTHBIMMU. CeBepO-BOCTO‘lHHﬁ ckiion Manoro Kaskaza C(l)OpMI/IpOBaJ'IC}I KaK HCTOPHYCCKasd
CEIBbCKOXO3IMCTBEHHAs 30HAa B JKOHOMHKE CTpaHbl W 3aHWMaJ OAHO H3 BCAYIIHUX MCECT B
MIPOU3BOJICTBE CENLCKOXO3SMCTBEHHON mpoAykuuu. OJHako HemaBHUN jaeMorpadudeckuit
B3pBIB, BBICOKAs ypOaHHM3alHs U YMEHBIICHHE KOJIWYECTBA OCAJKOB B PE3YNbTaTe III00aTBLHOTO
IIOTCIIJICHUA ycyry6I/IJ'II/I mponecc ,Z[e(l)I/II_II/ITa BOJIbl B PCIrHOHC U CTalId O,Z[HOI71 U3 CaMbIX
aKTyaJbHBIX MPOOJIEeM CErOAHSIIHEro JHA. B cTpaHe  OCYIIECTBISIOTCS  HAy4HO-
HCCIICO0BATCIIbCKUEC pa6OTLI pInb IIPpOBCACHUA IIOYBCHHBIX pe(bopM, 3KOHOMHWYHOI'O
HCIIOJIb30BAHUA TPUPOAHBIX PECypCOB, oOecrieueHus 9KOJIOTUYCCKUX, arpO3KOJIOTHYCCKUX,
6I/IOSKOHOFI/II{CCKI/IX, Fe0’KOJOTMYECKUX CBOMCTB Ha OCHOBE MI/IpOBOfI MMPAaKTUKHU W HAYYHO-
MPaKTUYECKUX TOCTHXEeHHH [1-4]. B crarbe moka3aHbl 11€Jb, 33/1a48 U METOJMKA HCCIICIOBAHUSA,
JaHbl CBCACHUA 00 YUYCHBIX, ChII'PABIINX Ba’XHYIO POJIb B U3YUCHUHN XAPAKTCPHUCTUK IMOUYBCHHBIX
MIOKPOBOB M arpodKOJIOTUYECKUX CBOWCTB OO0JIACTH HCCIEIOBAHUSA, NPHBEICHBI PE3yJbTaThl
IMPOBCACHHBIX I/ICCJ'IG,Z[OBaHI/Iﬁ TPEX THUIIOB 6yp0-K0pI/I‘IHeBBIX II04YB: TEMHO 6yp0-KOpI/I‘IHeBBIX,
IpOCTO OYypO-KOPUYHEBBIX, CBETJIO OypO-KOPHUYHEBBIX, pAacCIHpOCTPAaHEHHBIX B Oacceline
HlaMKHpqaﬁCKOFO BOJOXpAaHUJIUIIA. C,[[e)'laHBI Pa3pe3bI IMOYB B MECTAX, COOTBCTCTBYIOIIUX TPEM
TUITaM IIOYB; SKCIICPUMCHT IMPOBOJUJICA B JIBa dTallia. Bo BpEMs CTCITHBIX I/ICCJ'ICILOBaHI/Iﬁ ObLTH
BBIKOITaHBI 9 pa3pe30B, B3ATbI O6paSI_ILI, MMPOBEACHBI aHaJIu3bl  JJI1 OIIPECACIICHUSA
JAUAarHOCTUYCCKUX IMapaMETpPOB. Pe3yJ'II>TaTI>I MPOBCACHHBIX aHAJIM30B IMMOKAa3aHbl B BUC T&6J’H/IH.
Bce ananussl ObL1H OCYHICCTBJICHBI HAa OCHOBC COBPCMCHHBIX METOJAUK [4-7].

KuroueBrble cjioBa: BOAOXpaHUIIMILE, OaCCElH, arpoIKOIOrHyecKas OleHKa, Oypo-KOpUYHEBBIE
MMO4YBbI, TYMYC, IOKa3aTejIn IIJIOAOPOAH, l"paHy'J'IOMeTpI/I‘-ICCKI/Iﬁ COCTaB, ,[[I/IaFHOCTI/I‘-IeCKI/Iﬁ
rapamerp, pa3pe3 IOYBBL.

AGROECOLOGICAL CHARACTERISTICS OF GRAY-BROWN (CHESTNUT) SOILS
OF SHAMKIRCHAY WATER RESERVOIR BASIN

Sadigov Ramil, Associate Professor of Department of Petrochemical Technology and Industrial
Ecology PhD in agrarian, Azerbaijan Republic, Baku city, Azerbaijan State Oil and Industry
University, Ramil_Sadigov-1983@mail.ru

Azerbaijan is one of the arid and treeless countries. Water resources in our country are the last
among the three countries of the South Caucasus. Thus, we have 7 times less water resources
than in neighboring Georgia, and 3 times less than in Armenia. 65% of the rivers entering the
country are transit, and 35% are local. The north-eastern slope of the Lesser Caucasus was
formed as a historical agricultural zone in the country's economy and occupied one of the leading
places in agricultural production. However, the recent population explosion, high urbanization,
and a decrease in rainfall due to global warming have exacerbated the process of water scarcity
in the region and have become one of the most pressing problems today. Based on world
experience and achieved scientific and practical achievements, substantial research is being
carried out to successfully implement land reform in our country, to ensure efficient use,
conservation, ecological, agroecological, bioecological and geoecological features of land and
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natural resources [1,2,3,4]. The article provides information on scientists who play an important
role in the study of the agroecological features of the study area and the characteristics of the soil
cover, the methodology, goals and objectives of the study. The article has covered studies in
dark, conventional and light gray-brown (semi-brown) semi-soils in three sub-areas of gray-
brown (chestnut) soils, mainly distributed in the Shamkirchay reservoir. In each of the three
subclasses, profiles are set in specific locations. The practical part has been implemented in 2
stages. During the field studies, 9 profiles have been excavated, relevant samples have been
taken, and analysis has been performed to determine the diagnostic performance. The results of
the analyzes have been presented in the respective tables and have been analyzed in detail. All
analyzes have been carried out on the basis of modern methods [4,5,6,7].

Key words: water reservoir, basin, agroecological assessment, ordinary gray-brown, light gray-
brown, dark gray-brown, humus, fertility parameters, granulometric composition, diagnostic
indicator, soil profile.
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K TIPOBJEME IPO®UITAKTUKH TIOCJIEPOJOBBIX OCJOXHEHUN W
PEAJIM3AIIMU BOCITPOU3BOAUTEJIBHBIX KAYECTB KOPOB

CEMEHOB Baagumup [I'puropbeBu4, a-p Ouon. Hayk, mnpodeccop, 3aB. Kadeapoi
Mopdostoruu, akyIepcTBa U Tepanum, sSemenov_v.g@list.ru

JIAPUOHOB T'ennanmii AHatosibeBUY, 1-p OHoN. Hayk, mpodeccop, npodeccop Kadeaps
OMOTEXHOJIOTHI ¥ IIepepabOTKH CEIbCKOXO03AHCTBEHHOM MPOIyKIIMK Semenov_Vv.g@list.ru
NBAHOBA Tatbsina HukoJsiaeBHa, aciupaHT, aCCUCTSHT Kadeapsl MOp(OIOTHH, aKyIIepcTBa
u Tepanuu, yagushova@yandex.ru

OI'bOY BO Yysamckuii AY

[IpenioxeH TPOU3BOACTBY CIMOCOO NPOGUIAKTUKKA OoOJie3HEeH IMOCIepOJOBOrO IMepuojaa u
peanu3an OMOPECYPCHOIO MOTEHIMalla PENpOAYKTUBHBIX KayeCTB YEPHO-IIECTPOro CKOTa 3a
CUeT YCHJICHHUS Heclenu(pUIecKo YCTOWYMBOCTH OpPraHu3Ma CTEIbHBIX KOPOB OHoIpenapaTaMu
cepun Prevention. YcTraHOBIIEHO, YTO y KOPOB B KOHTPOJIBHOM I'pyIIe, I/ie HE UCIOIb30BAUCh
OuornpenapaTsl, BpeMs OTJEJICHHs Tocieia cocTaBmiIo B cpeaneM 12,6+1,02 4, mpotus 7,2+0,42
nu 58+0,66 u B 1-i m 2- ONBITHBIX TPyNIax, 4YTO OKa3ajloch HUke Ha 54 u 6,8 u
cooTBeTCTBeHHO. CyOMHBOJIIOLIMS MAaTKU B IOCJIEPOJOBOM Iiepuojie Oblja BbISBIEHA Y TPeX
KOPOB B KOHTPOJBHOM Tpymme. DTa MaToJoTHsl TakKe OblIa BBISIBJICHA Y OJHOW KOPOBHI B 1-i
OTIBITHOM Tpymie, a BO 2-i onbITHONW — He HaOmonanack. [lepBas monoBas 0xoTa y KOpoB B 1-ii
ONBITHOW TpYIIE HAcTynajga paHbllle Ha 8,6 CyT, a BO 2-i onblTHOM — Ha 14,4 cyr, uem B
KoHTposte. MHAeKC omIog0oTBOpeHHs KOpoB 1-i1 v 2-1 onbITHBIX Ipynn cHu3wics B 1,4 u 1,8 pasza
COOTBETCTBEHHO, B CpPAaBHEHUU C KOHTPOJbHOW rpynmnoi. CepBUC-TIEPHO] MO CPAaBHEHUIO C
KOHTPOJIBHOM TpyNIoN KOpoB B l-i ONBITHOHM rpymnme cokpartuics Ha 24,6 cyT, a BO 2-i
onbITHOM — Ha 31,4 cyT. Hy)KHO OTMETUTB, YTO OIJIOJIOTBOPSIEMOCTH KOPOB B MEPBYIO TOJIOBYIO
0XOTYy B KOHTpOJIbHOH rpymme coctaBuia 20 %, B 1-it onbitHOM — 40 % u Bo 2-ii onbITHOM — 60
%. AHanu3 NoJy4yeHHBIX JAHHBIX CBHUJIETEIBCTBYET O TOM, UYTO MPUMEHEHHE OMOIpenapaToB B
pasHble CpOKM B 1-ii M 2-i ONBITHBIX TIpynmax CHWKAJIO BO3HMKHOBEHHME aKyIIEPCKO-
TUHEKOJIOTUYECKUX  3a00JieBaHMIl B  IOCIEPOJIOBOM TEepuojie, a TakkKe IOBBIIIAI0
BOCIIPOM3BOAMTENbHBIE KadecTBa KOpoB. [Ipu sToM syurmii 3¢ ¢eKT monydeH Bo 2-i ONBITHOM
rpymne, rjae Obl1 MpuMeHeH npenapar cepun Prevention.

KiroueBble c10Ba: KOPOBBI, CTEIBHOCTh, OMOIpenapaTsl, Hecnenuduueckas pe3sucTeHTHOCTD,
BOCIPOM3BOAUTEIbHbIE KaUeCTBA.

TO A PROBLEM OF PREVENTION OF POSTNATAL COMPLICATIONS AND
REALIZATION OF REPRODUCTIVE QUALITIES OF COWS

Semenov Vladimir G. — doctor of biological science, professor, head of the department of
morphology, obstetrics and therapyf, semenov_v.g@list.ru

Larionov Gennady A. — doctor of biological sciences, professor, professor of the department of
biotechnology
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nd processing, semenov_v.g@list.ru

Ivanova Tatyana N. — graduate student, the assistant of the department of morphology,
obstetrics and therapy, yagushova@yandex.ru

Chuvash State Agrarian University,

The way of prevention of diseases of a puerperal period and realization of bioresource potential
of reproductive qualities of the black and motley cattle due to strengthening of nonspecific
stability of an organism of stylish cows is offered by Prevention series biological products to
production. It is established that at cows in control group where biological products were not
used, time of office of an afterbirth averaged 12.6+1.02 h, against — 7.2+0.42 and 5.8+0.66 h in
the 1st and 2nd skilled, and were 5.4 lower also than 6.8 h respectively. Uterus subinvolution in a
puerperal period was revealed at 3 cows in control group. This pathology was also revealed at 1
cow in the 1st skilled, and in the 2nd skilled — was not observed. The first sexual hunting at cows
in the 1st skilled group stepped on 8.6 days earlier, and in the 2nd skilled — on 14.4 days, than in
control. The index of fertilization of cows of the 1st and 2nd skilled groups decreased in 1.4 and
1.8 times respectively, in comparison with control group. Service period in comparison with
control group of cows in the 1st skilled group was reduced by 24.6 days, and at the 2nd skilled —
by 31.4 days. It should be noted that breeding effeciency of cows in 1 sexual hunting in control
group made 20%, in the 1st skilled — 40% and in the 2nd skilled — 60%. The analysis of the
obtained data, demonstrates that use of biological products in different terms in the 1st and 2nd
skilled groups reduced developing of obstetric and gynecologic diseases in a puerperal period
and also increased reproductive qualities of cows. At the same time the best effect is gained in
the 2nd skilled group where Prevention series drugs were used.

Key words: cows, stylishness, biological products, nonspecific resistance, reproductive
qualities.
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OCOBEHHOCTH BOTAHHUYECKOI'O COCTABA TPABOCTOA ITACTBUII
KEPBYJAKCKOI'O PAMOHA AIMATUHCKOM OBJACTH

TEMPEULIEB H36acap HcaraeBu4, kaHja. OWoji. Hayk, BeA. HaydyHbll coTpyaHuk TOO
«Y4eOHbI1 Hay4YHO-TIPOM3BOJCTBEHHBIH 1EeHTp balicepke-Arpo», AJiMaTtuHCKas 00J1acTh,
Pecnyonuka Kaszaxcran, temreshev76@mail.ru

CEMEHOB Baaaumup [I'puropseBuu, a-p Ouon. Hayk, npodeccop, 3aB. Kadeapou
Moposorun, akymiepcrsa u teparnuu, @PI'BOY BO Yysamckuii [AY, semenov_v.g@list.ru
TYPCBIHKYJIOB Acxar MyparoBu4, MarucTp c.-X. HayK, MJ. Hay4HbId COTPYIHUK,
askhat_t-26@mail.ru

ECKAHOB AlabIH bayp:xanoBuu, PhD, BE/I. Hay4HBIN COTPYAHHUK,
aidyn.eszhanov@gmail.com

BEKEHOB Jlaypen MapaTtoBu4, Hay4HbII COTPYIHUK, TUpekTop, makezhanov8l@mail.ru
YUHOAJIMEB Acxar Ep6ocsiHOBHY — HayuHbIH cOTpyAHUK, achindaliyev@rambler.ru

TOO «YueOHbIN HaydHO-TIPOM3BOJCTBEHHBIN 1eHTp baiicepke-Arpo», AnMaTuHCcKas 001acTh,
Pecny6nuka Kazaxcran

Hameit paOotoii mnpemycMaTpuBalloch H3y4eHHE OCOOEHHOCTEH OOTaHMYECKOro COcCTaBa
TpaBocTtos nactouiy KepOymnakckoro paitona AnmaTiuHCKO#M obnactu. MccnenoBanus npoBeieHbl
Mo MporpaMMe I1eJeBOT0 (MHAHCHUPOBaHUS MUHHCTEPCTBA CEIBCKOTO XO3siicTBa PecrmyOnmku
Kazaxcran na 2018-2020 rr. «Co3maHue «MOAETHHBIX» (GepM MO pPa3BEACHHUIO KPYIHOTO
pOraToro CKOoTa MsICHOTO HamlpaBleHUs PO AYKTUBHOCTH B pa3iIU4HbIX perroHax Kaszaxcranay.
Bcero st naHHOM TeppUTOpUN NPUBOAUTCS 52 BUJA pacTeHUM U3 12 ceMeicTB, 10 YUCITy BUAOB
npeo0IagaroT 37aKOBBIE, CIIOKHOIBETHBIE U 0000BbIe. M3 HUX K KOpMOBBIM OTHOCATCS 30, K
COPHBIM U HECheZOOHBIM 22 BuAa. MHOTOJIETHEH KOPMOBOW KYJIBTYPOIl JUIsl CESTHOrO CEHOKOCa
panee ObuT BbIOpaH XUTHSK (Agropyron pectiniforme Roem. et Schlt.) copra «KapaGansikckuii-
202», KOTOpPBIM OBLIO 3aCesiHO /1Ba 0OJBIINX ydacTKa. OH BKIIIOYEH B CIIUCOK CHIIBHBIX COPTOB U
BbIJIETISIETCSl ClIa0OW BOCHPUMMUYMBOCTBIO K TMBUIBHOW TOJIOBHE; BBILIE CpPEAHEro, HO ciadee
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CTaH/IapTOB TOpakaeTcs Oypol prKaBUMHON, MyYHHUCTOM POCOM M CENTOPHUO30M; 3HAYUTEILHO
BOCIIPUUMYHMB K TOPAKCHHUIO CTEOJICBOM PIYKABUMHON M TOBPEKICHUIO IIBEICKOW Myxoil. B
IIEJIOM, Ha OCHOBE IPOBEJCHHBIX I€00OTAaHMUYECKUX OOCIICIOBAHMI MPOEKTHBIX MAaCTOWUIIHBIX
er,I[PIfI BBIABIIEHO 4 CaMOCTOSTEIILHBIX ydacCTKa, OTIIMYArOIIUuXCa MCEKIY coOoit PACTUTCIIbHBIM
nokpoBoM: | — monbsiHHO-3¢eMepoBbIid, Il — MOIBIHHO-KOBBUIBHO-MATIANKOBBIH, 111 — monbHHO-
37makoBbld, IV — KOBBUIBHO-TIOJBIHHO-20CJIEKOBBIM. 3 HuUX Haumboyiee TPOTYKTHBHBIM
TPABOCTOEM OKa3ajCs IMOJILIHHO-3JIAKOBBIA THI MAcTOMIN, KOTOpbId Ha 16-33 % mpeblman
TpaBOCTOﬁ IIpoO4YruX THUIIOB l'IaCT6I/IH_I. CpeI[HHH ypO)K&fIHOCTB 10 BCEM THIIaM l'IaCT6I/IH_I 3a
BeCeHHUH mepuoa cocraBuia 11,5 w/ra. MccrnegoBanus mo AuHamMuKe OOTAaHWYECKOTO COCTaBa
TPAaBOCTOA HaAMHU ITPOAOJIKAKOTCA U B HACTOALLCC BPEMA.

KuroueBsble cjioBa: 1oro-soctok Kazaxcrana, mactouiia, 60TaHUYECKUI COCTaB, TPABOCTOM.
FEATURES OF BOTANICAL COMPOSITION OF GRASS PASTURE OF KERBULAK
DISTRICT OF ALMATY REGION

Temreshev lzbasar 1., candidate of biological sciences, leading researcher of “Baiserke-agro
Training and production center” LLP, Almaty region, Republic of Kazakhstan, e-mail:
temreshev76@mail.ru

Semenov Vladimir G., doctor of biological science, professor, head of the department of
morphology, obstetrics and therapy of Chuvash State Agrarian University, 428003, Chuvash
Republic, Cheboksary, K. Marks str., 29; e-mail: semenov_v.g@list.ru, ph. +7-927-851-92-11,
Tursynkulov Askhat M., master of agricultural sciences, junior researcher, askhat t-
26@mail.ru;

Eszhanov Aydin B., PhD, leading researcher, aidyn.eszhanov@gmail.com

Bekenov Dauren M., scientific researcher, Director makezhanov81l@mail.ru

Chindaliev Askhat E., — scientific researcher, achindaliyev@rambler.ru

"Baiserke-agro Training and production center" LLP, Almaty region, Republic of Kazakhstan
The work provided for the study of the features of the botanical composition of the grass
pastures of the Kerbulak district of Almaty region. The research was carried out under the
program of targeted financing of the Ministry of Agriculture of the Republic of Kazakhstan for
2018-2020. "Creation of" model "farms for raising cattle of the meat productivity direction in
various regions of Kazakhstan." In total, 52 plant species from 12 families are listed for this
territory, cereal, complex-colored and legumes predominate in the number of species. Of these,
30 are fodder, 22 species are weed and inedible. A perennial fodder crop for seeded hayfields
was previously chosen (Agropyron pectiniforme Roem. et Schit.) of the class "Karabalyksky-
202," which sown two large areas. It is included in the list of strong varieties and is distinguished
by a weak susceptibility to dusty head; above average, but weaker than standards, is affected by
brown rust, powdery mildew and septoriosis; significantly susceptible to damage by stem rust
and damage by a Swedish fly. In general, on the basis of geobotanical surveys of design grazing
lands, 4 independent sites were identified, differing among themselves in plant cover: | -
wormwood-ephemeral, Il - wormwood-feather-mint, 1l - wormwood-cereal, IV — feather-
wormwood-ebelec. Of these, the most productive herb was the wormwood-cereal type of
pasture, which was 16-33% higher than the grass of other types of pasture. The average yield for
all types of pastures in the spring period was 11.5 c/ha. Research on the dynamics of the
botanical composition of the herb by us continues at present.

Key words: South-East of Kazakhstan, pastures, botanical composition, herbage.
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MACHAA NPOAYKTUBHOCTH BAPAHUUKOB KAPAYAEBCKOH TIIOPO/IbI
PA3HBIX MECSLEB POXJIEHUSA

YJIUMBAIIEBA Pamunna AuexkceeBHa, kaHz. c.-x. Hayk, ®I'BHY Cesepo-KaBkazckuii
®HALILI, ulimbasheval976@mail.ru

Llenb paboOThl — M3YYUTHh MACHBIE KauecTBa OapaHYMKOB KapayaeBCKOW MOPObl B 3aBUCUMOCTHU
OT CpOKOB pokaeHHs. OOBEKTOM HCCIEOBAaHUM SBISUIMCH OapaHUMKU KapayaeBCKOM MOPOJBbI,
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MPUHAJICKAIINE TUIEMEHHOMY PENpOAYKTOPY IO Pa3BEIEHUIO OBEIl KapadyaeBCKOW MOPOJbI
00O «J/laprany, pacroioXeHHbIH B mpeAaropHoit 30He Kadapauno-bankapckoit Pecriyonuku. 13
Yrclia PaHee BBIPAIICHHBIX 0apaHUYNKOB C(POPMHUPOBAIN TPHU TPYIIIIHI KUBOTHBIX Pa3HBIX CPOKOB
(mecsimeB) poxkaenusi: pepanbekoro (I rpymnma), maprockoro (II rpynma) u anpensckoro (111
rpynna). [lpeumymiecTBo OapaHYMKOB, TOMYYEHHBIX OT (EBpaIbCKOro, U OCOOEHHO
MapTOBCKOIO SITHEHWM MAaTOK HaJ CBEPCTHUKAMHU ampelbCKOro POXKACHUS IO MNpeayOorHOM
J)KMUBOM Macce B Bo3pacte 6,5 mecsiueB coctaBuwio B cpeaHem 2,4-3,5 xr (P>0,95-0,99), B
Bo3pacte 9 mecsues — 3,1-4,5 kr (P>0,99-0,999). Benencreue 60ab1MX 3HAYCHUH TTPEAyOOMHOM
JKUBOM MacChl TIOMy4YeHBI OoJiee BBICOKHME IIOKA3aTeMM MAacChl OXJIAXJICHHONW TYIIH OT
OapaH4YMKOB (EeBPaATLCKO-MAPTOBCKOTO CPOKA POXKACHUS, KOTOPHIE, B OTIMYHE OT CBEPCTHUKOB
anpenbCKOTO Mecsiia POXKJACHU, IPH yooe B Bo3pacte 6,5 mecsieB Obiu Ha 1,6-2,4 Kr BbIIe
(P>0,95-0,99), 9 mecsue — Ha 2,1-2,9 kr (P>0,99). HezaBucumo oT Bo3pacTa y0osi KUBOTHBIX
IPEBOCXOJICTBO MOJIOJHIKA (PEBPAIbCKO-MAPTOBCKOTO POXKACHUS HAJ OCOOSMH anpeiabCKOro
Mecsia poXkACHUS MO YOOWHOMY BBIXOJY BapbupoBasio B mpeaenax 1,6-2.4 %. Hawnyumum
MOP(}OJIOTHYECKUM COCTaBOM, OCOOCHHO TI0 KOJIMYECTBY MSKOTHON YacTH, a TAKKE COPTOBBIM
COCTaBOM TYIII, PEUMYILIECTBEHHO | copTa, OTIMYamuchy BO Bce yOOiTHbIE BO3pACTHBIE MEPUO/IbI
OapaH4rKu (PeBpaTHLCKOTO U MAPTOBCKOTO MECAIICB POXACHU. KpoMe Toro, OHU, B OTJIMYHE OT
CBEPCTHUKOB alpesibCKOro Mecsla POKICHHS, XapaKTepU30BAIHCH OOJBIIMMH 3HAYCHUSMU
koo dunmenta msicaoctu — 2,83-3,04 mpotus 2,65-2,71 en.

KuioueBble cjioBa: kapayaeBcKas MoOpoja, OapaHYMKH, MECSI] POXKIECHUS, KOHTPOJIbHBIN YOOH,
Tymma, MOpOJIOTHUECKUI COCTaB, COPTOBOW COCTAB.

MEAT PRODUCTIVITY OF BARRANKS OF THE KARACHAYSKY BREED OF
DIFFERENT MONTHS OF BIRTH

Ulimbasheva Radina A., Candidate of Agricultural Sciences, research associate of the
Department of feeding and feed production, North Caucasus federal scientific agrarian centre.
356241, Stavropol Krai, Mikhaylovsk, Nikonov Street, 49, tel. 8-928-720-26-35, e-mail:
ulimbasheval976@mail.ru.

The purpose of the work is to study the meat qualities of sheeps of the Karachay breed,
depending on the timing of birth. The object of the research was the sheeps of the Karachay
breed, belonging to the pedigree reproducer of sheep of the Karachai breed LLC «Dargany,
located in the foothill zone of the Kabardino- Balkarian Republic. From the number of
previously grown rams, three groups of animals of different terms (months) of birth were
formed: February (group 1), March (group 1) and April (group I11). The advantage of the sheep
obtained from the February, and especially the March lambing of the uterus over their peers of
April birth in the pre-slaughter live at the age of 6,5 months was on average 2,4-3,5 kg (P>0,95-
0,99), 9 months — 3,1-4,5 kg (P>0,99-0,999). Due to the large values of the pre-slaughter live
weight, higher chilled carcass weight indicators were obtained from sheep of the February-
March period of birth, which, in contrast to the peers of the April month of birth at slaughter at
the age of 6.5 months, were 1,6-2,4 kg higher (P>0,95-0,99), 9 months — 2,1-2,9 kg (P>0,99).
Regardless of the age of the slaughter of animals, the superiority of young animals of February-
March birth over individuals of the April month of birth in slaughter output varied within 1,6-
2,4%. The best morphological composition, especially in terms of the number of meat parts, as
well as the varietal composition of carcasses, mainly of the first grade, were different in all
slaughter age periods of the February and March sheep of birth. In addition, they, unlike the
peers of the April month of birth, were characterized by large values of meat ratio — 2,83-3,04
against 2,65-2,71 units.

Key words: Karachay breed, rams, month of birth, control slaughter, carcass, morphological
composition, varietal composition.
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NCCIEJOBAHUSA NPOYHOCTHBIX XAPAKTEPUCTHUK ITOYBbI

AJIIOIINH Hukonaiik BacuabeBuy, 1-p TexH. Hayk, npodeccop, Poccuiickuii
rocynapctBeHHbld arpapHbiii yHuBepcuteT — MCXA umenu K.A. TumwupszeBa, r. Mocksa,
naldoshin@yandex.ru

BACHUJIBEB Agnexkcanap CepreeBud, KaHJl. C.-X. HayK, JIOUEHT, TBepckas rocyJlapCTBEHHas
CeNbCKOXO03sIICTBEHHAs akaiemusi, I. TBeps, vVasilevigsha@mail.ru

I'OJIYBEB BsiueciiaB BukropoBu4, 1-p TE€XH. HayK, JIOLEHT, TBepckas rocynapCTBEHHas
CEeNbCKOXO035MICTBEHHAs akaiemusi, T. TBeps, Slavasddg@mail.ru

OpnuMm u3 Hambojee BaXKHBIX BHUAOB JAedopmanuu, C TOYKH 3pEHHUS Pa3BUTHs IPOLIECCOB
MOJICTTUPOBAHUS U MPOCKTUPOBAHUS PAOOUNX OPraHOB MOYBOOOPAOATHIBAIOIINX MAIITUH, & TAKIKE
OIICHKH MEXaHW3Ma U YCIOBUHN MX MPUMEHEHHUS SBIISIETCS UCCIECIOBAHKME MPOYHOCTU MOYBHI HA
u3rud wiaM snactuyHocTH. llenbro maHHOM paboOThl SABISUIOCH HCCIENOBAHUE 3JIAaCTUYHOCTU
MOYBHI HEHAPYIIEHHOTO CTPOCHHUS Ha U3THO B 3aBUCUMOCTHU OT €€ BJIXKHOCTU M HACBIIICHHOCTH
KOPHEBBIMU OCTAaTKaMM. I/ICCJICIIOBaHI/ISI BBIITOJIHAJIUCH C IIOMOIIIBIO paBpa6OTaHHBIX METOOAUKH U
npubopa Aisi OIpeneseHHs] MPOYHOCTU TOYBBI C HEHAPYUIEHHOW CTPYyKTypoil (mateHt PO
2230317). dns uccnenoBanuil B ycinoBusix Tsepckoit ['CXA Obuin mogoOpaHbl pas3iidyHbIe
KaTeropuy CeIbCKOX03IMCTBEHHBIX 3eMenb: 1. Co CTepHEBBIM MOKPBITHEM — TOCIe YOOPKH OBCA;
2. C KyJbTYpHBIM TpPaBOCTOEM — KJIEBEp MEPBOTO Toja moJib3oBaHusA; 3. C pa3HOBHIOBHIM
€CTECTBEHHBIM TPaBOCTOEM — CEeHOKoc. [louBa ONBITHBIX y4acCTKOB — JEPHOBO-
CPEIHENO/[30JIMCTasl OCTaTOYHO-KapOOHATHasl TIJieeBaTas Ha MOpEHE, JIETKOCYIJIMHHUCTas II0
IPaHyJIOMETPUYECKOMY COCTaBy. B pe3ynbpTaTe KOMIUJIEKCHBIX MCCIIEIOBaHH, BBIMOJIHEHHBIX Ha
J€PHOBO-TIOA30JIMCTON JIETKOCYIJIMHUCTOM MMOYBE, ObLIa M3Y4Y€Ha IPOYHOCTh MOYBBI HA U3rH0 B
3aBHCHUMOCTH OT KOJIMYECTBA KOPHEBBIX OCTATKOB M BJIQXKHOCTH. Y CTAaHOBIIEHO, YTO MPOYHOCTH
MMOYBBI Ha M3rud noa €CTECTBCHHBIM TPABOCTOCM 3HAUUTCIIBHO BBIIIC B CPABHCHHU C CKCTOJHO
oOpabarpiBaeMOl TAaIIHEW W KYyJIbTYpPHBIM TPaBOCTOEM, YTO OOECleYyuBaeT pacIIMpeHue
JMara3oHa YCTOMYMBOCTH K AedopManuu mpu OONBIIHMX TMpefesax BIaXHOCTH. HamOosnbias
AIIACTUYHOCTH MOYBHI TTOCIIE BBIpAIIMBAHUS OBCa HAOMIOJAeTCs PU BIIaXXHOCTH, paBHOU 19,0 %,
MHOTOJIETHETO KyJIbTYPHOTO TpaBocTos (kiesepa) — 22,0 %, ecrecTBeHHOTO TpaBoctost — 24,3 %
COOTBETCTBEHHO.

HpI/IMeHeHI/Ie PE3YIbTATOB JAJAaHHBIX II0 IMPOYHOCTHBIM CBOMCTBAM ITOYBBI HCHApYUICHHOT' O
CTPOEHUS B €CTECTBEHHBIX YCIOBHUSIX MO3BOJIMUT CO3AaTh 0a3y AaHHBIX, UCIOIb30BAHUE KOTOPOM
peasn3yeT BO3MOKHOCTb  aBTOMAaTU3MPOBAHHOIO NPOEKTUPOBAHMUS pabouyMxX  OpraHoB
MoYB00OPaOATHIBAIOIIMX MAIIIKH.

KarodeBble ca0oBa: 3JIaCTUYHOCTH IMO4YBbI, KOPHCBBLIC OCTAaTKH, BJIAXKXHOCTH IIOYBLI, IIAlIHA,
KYJIBTYPHBII TPABOCTOM, €CTECTBEHHBIN TPABOCTOM, MOYBOOOPaOATHIBAIOIIE MAIITHHBI.

THE STUDY OF SOIL STRENGTH CHARACTERISTICS

Aldoshin Nikolay V., doctor of technical sciences, professor, Russian state agrarian University-
MTAA named after K. A. Timiryazev, naldoshin@yandex.ru

Vasilyev Aleksandr S., Candidate of Agricultural Science, Associate Professor, Tver’State
Agricultural Academy, vasilevtgsha@mail.ru

Golubev Vyacheslav V., doctor of technical sciences, Associate Professor, Tver’State
Agricultural Academy, slavasddg@mail.ru

One of the most important types of deformation, from the point of view of the development of
modeling and design processes of working bodies of tillage machines, as well as evaluation of
the mechanism and conditions of their application, is the study of soil flexural strength. The
purpose of this work was to study soil flexural strength of an undisturbed structure for bending,
depending on its moisture content and saturation with root residues. The research was carried out
using methods developed in the Tver state agricultural Academy and a device for determining
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the strength of soil with undisturbed structure (RF patent 2230317). Various categories of
agricultural land were selected for research on the basis of the Tver state agricultural Academy:
1. With stubble cover after the harvest of oats; 2. With cultural herbage-clover of the first year of
use; 3. With a variety of natural herbage — hay. The soil of the experimental plots is sod-
medium-podzolic residual-carbonate clay on the moraine, light-loamy in its granulometric
composition. As a result of complex studies performed on sod-podzolic easy-loam soil, the soil
flexural strength was studied depending on the number of root residues and humidity. It was
found that the soil flexural strength under natural grass stands is significantly higher in
comparison with well-cultivated arable land and cultivated grass stands, which provides an
extension of the range of resistance to deformation at high humidity levels. The greatest soil
flexural strength after growing oats is observed at a humidity equal to 19,0 %, long-term cultural
herbage (clover) — 22,0 %, natural herbage- 24,3 %, respectively. Applying the results of data on
the strength properties of the soil of an undisturbed structure in natural conditions will allow
creating a database, the use of which implements the possibility of automated design of working
bodies of soil-processing machines.

Key word: soil flexural strength, root residues, moisture content, arable land, cultivated grass,
natural grass, soil processing machines.
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PE3YJIbTATBI MOHMUTOPUHI'A IIOYBEHHBIX HEOJHOPOJHOCTEH HA
OCHOBE MYJIbTUCHEKTPAJIbHBIX CHUMKOB TOJIEM IIPU YTUJIN3AIIUA
HE3EPHOBOM YACTH YPOKASI B KAUECTBE YJIOBPEHUSA

BOI'JAHYUKOB Habs HOpbeBuY, KaHI. TEXH. HayK, JOIEHT Kadeapbl HKCIUTyaTallliH
MaIlMHHO-TpakTopHOro mapka, CMY62.rgatu@mail.ru

BbIIOB Hukoaaii BaagumupoBu4, 1-p TeXH. Hayk, mnpodeccop, pexkrop PI'BOY BO
PT'ATY, university@rgatu.ru

JAPOXK/KUH Koncrantnn HwukonaeBu4, KaHa. c.-X. HaykK, JOLEHT, JOLEHT Kaderpsl
IKCIUTyaTalli MaIlIMHHO-TPAKTOpHOTo Tapka, drozhzhin.k@ryazanagrohim.ru

OJIEMHMK Jmutpuii Oj1erosuy, Kan. TeXH. HayK, JOLEHT, TOIEHT Kadeapsl SKCINTyaTaIuu
MalIMHHO-TPaKTOPHOTO Tapka, oleynik_d_o@mail.ru

Psi3anckuit rocynapcTBeHHbIN arpoTrexHonoruueckuii yausepeutet umenu I1.A. KocterueBa
BEPE3OBCKHI Erop BajepbeBuu, Kanj. c.-X. HayK, pyKOBOAMTENb HanpapieHus «Tounoe
3emuieziene» komnanuu Amazone, Egor.Berezovskii@amazone.ru

B craree mpencTaBieHbl  pe3yabTaThl  MCCIEAOBAHUN IO  BBIABICHUIO  IIOYBEHHBIX
HeoJHOpoAHOCTe Ha onbiTHOM mnoie B YHUIL «Aporexnomapk» ®PI'BOY BO PIATY
Pszanckoro paiioHa Ps3zanckoil oOnactTu Ha OCHOBE MyJBTHCIEKTPAIbHBIX CHUMKOB,
MOJIyUEHHBIX MpU MoMOIIM KBaJgpokonrTepa dji phantom 4 pro ¢ AONOJHUTENBHON
MYJIbTUCIIEKTpaJIbHOM  Kamepodt  Parrot Sequoia. [lpu comocraBieHMH — pe3yabTaToB
KOMIUIEKCHOTO XMMHMYECKOTO aHaliMu3a MOYBbl B PA3IMYHbIX YaCTAX IMOJIA MO BapUaHTaM ObLIO
BBISBIIEHO, uTO cojepxkaHue N, P, K u npyrux snemenroB HepaBHomepHO. Ha Bapuante
«KonTpoms» comepkanue azota ymeHbInanock ¢ 11,91 mr/kr go 3,36 MI/Kr mpu ABHMKEHUU Ha
ceBepo-3amaj, a Ha BapuaHTe «Agrinos 1» yBennuwmioch ¢ 8,81 mr/kr go 19,08 wmr/kr mpu
JIBUKEHUH B TOM € HalpaBieHUU. MyJbTHCHIEKTpalbHble CHUMKU MO3BOJIMIM OMNPEICIINUTh
MecTa HEKayeCTBEHHOIO0 BHECEHHUS a30THBIX YAOOpPEHMi, 4YTO SBISETCS CIIEACTBUEM
HENpPaBWJIbHOM HACTPOWKH WJIM HEUCIPaBHOCTH pa3OpackiBatens ynoopenuil. Ha ocHoBe
CHUMKOB ¢ Kamepsl Parrot Sequoia Obuta moxydeHa MoJenb penbeda ONbITHOTO Mo, KOTopas
MoKazaja HaJlnyhe yKJIOHa B CeBepo -3amajHoM HanpasieHuu B 1,97° (3,45 %) u MmakcuMaibHbIN
nepenaja BbICOTBI He Oonee 10 merpoB. IIpym oOmiMH OCagKOB HaJM4Me TAKOTO YKIOHA
CIOCOOCTBOBAJIO «BBHIMBIBAHHMIO» INMUTATENbHBIX AJIEMEHTOB B MECTax CKJIOHA, YTO MPHUBEIO K
neguuuTy azora. ITO Ke MOATBEPIHIN pe3yabTaThl OLIEHKH BEreTalMoHHOTo nHaekca NDVI —
0,3-0,4, mokazanust «N-Tecrepa» — 300-310 u Bu3yanbHbIN ocMOTp. Takke OBIIIO YCTaHOBIICHO,
YTO HWHTEHCUBHOCTb PA3JIOKEHMSI PACTUTEIBHBIX OCTAaTKOB B IIOYBE C KaXAbIM TOAOM
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nossimaerca: Ha 10 % Ha koHTpone, u Ha 13-15 % Ha octanbHbIX BapuaHTax. MccinenoBanus
colepxaHus XJjJopoduuia B JIMCTBAX PACTCHHH TpH moMmouu mpudopa «N-TecTep» U
XUMHAYECKUN aHaIN3 IIOYBEI IMOKa3ajJik, 4TO HCPA3JIOKHUBIINCCA B ITOYBC PACTUTCIIBHBIC OCTATKU
«OTTATHUBAIOT» Ha ce0s 60J'IBH_IyIO YaCTb MOYBEHHOI'O a30Ta, 4YTO IIPUBOAUT K €0 HEAOCTATKY B
BETCTUPYIOIIHNX PACTCHUAX.

KiarodeBbie ciioBa: HE3CpHOBAsA 4YacCTb YypoOxKas, COJIoMa, YTHJIHU3alus, yz[o6peHI/Ie, TOYHOC
3emiie/iesine,  MYJbTUCIEKTpaJibHAas  CbhEMKA, IMOYBEHHAas  HEOJHOPOAHOCTh,  BIIJIA,
BEreTAlMOHHBINA UHIEKC.

RESULTS OF MONITORING SOIL INHOMOGENEITIES BASED ON
MULTISPECTRAL FIELD IMAGERY WHEN USING NON-GRAIN CROP PART AS
FERTILIZER

Bogdanchikov llya Yu., of Cand.Tech.Sci., associate professor of operation of the machine and
tractor park, CMY62.rgatu@mail.ru

Byshov Nikolay V., Dr. Tech. sciences, professor, rector of FSBEI HE RSATU

DrozhzhinN Konstantin N., edging. agricultural sciences, associate professor, associate
professor of operation of the machine and tractor park

Oleynik Dmitry O., of Cand.Tech.Sci., associate professor,, associate professor of the
department of operation of the machine and tractor fleet Ryazan state agrotechnological
university named after P.A. Kostychev

Berezovskiy Egor V. of Cand. agricultural sciences, head of the direction "Accurate agriculture”
of Amazone

In article results of researches on identification of soil not uniformity on the pilot field are
presented to UNIC "Arotekhnopark” of FSBEI HE RSATU of Ryazansky district of the Ryazan
region on the basis of the multispectral pictures received by means of the quadcopter dji phantom
4 pro with the additional multispectral Parrot Sequoia camera. When comparing the results of the
complex chemical analysis of soil in different parts of the field according to the variants, it was
found that the content of N, P, K and other elements is not uniform. In the "Control™ version, the
nitrogen content decreased from 11.91 mg/kg to 3.36 mg/kg when moving northwest, and in the
"Agrinos 1" version increased from 8.81 mg/kg to 19.08 mg/kg when moving in the same
direction. Multispectral images made it possible to determine the places of poor-quality
application of nitrogen fertilizers, which is the result of incorrect configuration or malfunction of
the fertilizer spreader. Based on images from the Parrot Sequoia camera, a model of the relief of
the experimental field was obtained, which showed the presence of a slope in the northwest
direction in the 1,97°(3.45%) and a maximum height difference of no more than 10 meters. With
an abundance of precipitation, the presence of such a slope contributed to the "washing out™ of
nutrients at the sites of the slope, which led to a shortage of nitrogen. This was confirmed by the
results of the assessment of the growing index NDVI - 0.3... 0.4, the readings of the "N-tester" -
300... 310 and visual examination. It was also found that the intensity of decomposition of plant
residues in the soil increases every year, by 10% under control, and by 13-15% on other
versions. Studies of the chlorophyll content in plant leaves using the N-tester device and
chemical analysis of the soil showed that plant residues that were not deposited in the soil "pull™
most of the soil nitrogen on themselves, which leads to its lack in vegetating plants.

Key words: non-grain part of crop, straw, utilization, fertilizer, accurate agriculture,
multispectral survey, soil heterogeneity, UAV, growing index.
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K BOITPOCY OUYUCTKH BOCKOBOI'O CbIPbA: JABOPATOPHOE
NCCIEJOBAHHUE MNPOLECCA JAUCITEPTUPOBAHUS OPITAHHUYECKUX
3ATPSI3HEHUN

BbIIIOB [Imutpuii HukonaeBu4, KaH7. TeXH. HayK, IOIEHT KadeAphl SKCILTyaTalluu
MaIlIMHHO-TPAKTOPHOTO Tapka, University@rgatu.ru
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KAIIUPUH [Amutpuii EBrenbeBu4, 1-p TE€XH. HayK, JOLEHT Kadeapsl JIeKTPOCHAOKEeHHUS,
kadm76@mail.ru

MMABJIOB Bukrop BsiueciiaBoBuy, actipant kadeapsi anekrpocHadkenust, ViIkp76@mail.ru
Ps3anckuil rocyaapCTBEHHBIN arpoTexHosiornyeckuii yausepcuteT umenn I[1.A. Kocteruesa

B CTaTheC IMPUBCACHLL OIIMCaHUueC u PE3YIbTAaThI MHOI‘O(baKTOpHOI“O 9KCIICPUMCHTA,
YCTAHABJIMBAIOLICTO BJIMWAHHUC HHTCHCUBHOCTH INEPEMCIIMBAHUSA, BPEMCHH IICPEMCIIMBAHUA U
Tpa”HyJIOMETPUUICCKOr0 COCTaBa OCHOBHOI'O 3arpsA3HUTCIIA BOCKOBOI'O ChIpbs — IEPTHU HA CTCIICHDb
€€ paspymecHusa B BOAC IMPHU HMHTCHCUBHOM IICPEMCHIMBAHHU. HpI/I OIITUMAJIBHOM COYC€TaHUH
UCCIIeTyeMbIX (DAaKTOPOB KPUTEPUI ONTUMHU3AIMU — BEJIMYMHA OCAJIKA, COCTOSIIETO M3 YAaCTHII,
HE PACTBOPUBIIHUXCA IIpHU HNEPEMCIIHNBAHUH, — AOCTHUIa€T MHHHMAJIBHOI'O 3HAYCHHA 0,58 %.
OnTuMyM HaxoIUTCS Ha TpaHHIe (QAKTOPHOTO MPOCTpAaHCTBA (IIPU COOTBETCTBYIOIIUX
3HaueHusx ¢daktopoB 1,9-104 Br/m*; 600 c¢; 1,75 MMm), 9TO COOTBETCTBYET (HU3UUCCKOU
CYIIHOCTH HccieayemMoro mpouecca. [IponeHT HepacTBOPEHHOTO OCajJKa CTPEMUTCA K
MHHHUMAJIbHOMY 3HAQYCHHIO IIPpU YBCIUWUYCHHUHW HWHTCHCHBHOCTH IICPEMCHIMBAHHA OT HHIKHETO
YPOBHSI K BEPXHEMY, a TAK)K€ IPHU YBEJIMYECHUU BPEMEHM IE€peMEIIMBaHusA 10 7-7,5 MHHYT, IO
HCTCUCHHUU KOTOPBIX IIC€pra IIOJIHOCTBIO paclnagacTCia A0 OTACIIbHLIX IbUIBLCBLIX 3CPCH, a4 B
OCaagKe OCTaroTCAd HC PaCTBOPHMMBIC B BOAC KOMIIOHCHTBHI — BOCKOBBLIC qemyﬁKH, O6pI)IBKI/I
KOKOHOB M  OpPraHHM4YC€CKHX 0000ueK. YMEHBIIEHHE HAYaILHOTO Cp€aHero pasmepa
pacTBOpSEMBIX YACTHI[ TaKXe CIOCOOCTBYET WHTEHCH(DHKAIMK TIpolecca pacTBOPEHUSI.
Kpurepuii ontumu3anuyu 3aKOHOMEPHO YMEHBINIACTCS IMPH H3MEHEHHH pa3Mepa (pakimuu OT
LEJIBIX MEProBhIX TpaHyn 10 ¢paxuuu 1,75 mMm. Pesynbrarhl 1a00paTOpPHOrO HCCIEAOBAHUS
IIoOKasajinu, 4YTO BCC (baKTOpr, ydacTByromue B OKCIICPUMCHTC (I/IHT@HCI/IBHOCTL, BpCMs
NepEeMELINBAaHUS U HayalbHBIA I'PaHYJOMETPUUECKHI COCTaB MaTepuana), 3Ha4MMO BIIUSIOT Ha
I/ICCJ'Ie,IlyeMBII‘/'I Impouecc, aJaCKBATHO OITHMCHIBA€MBII BKCHOHGHHHaHBHOﬁ MOZACIIBIO. PeBynLTaTLI
HCCIICOOBAaHUS MOT'YT OBITH HCIIOJIB30BAHBI IIpU MPOCKTUPOBAHNU IEPCMCIINBAIOIINX allllIapaToOB,
B YaCTHOCTH, yCTpOﬁCTB JIA OYUCTKH BOCKOBOI'O CbIPpbid, a TaKXKXC pacdy€Ta OCHOBHBLIX
TEXHOJIOTHYECKHUX MMOKa3aTee ux paboThl.

KiaroueBble CcJioBa: BOCKOBOC€ CBIPhBC, BOCK, repra, O4YHCTKa, nepeMenirBaHue,
JUCIIEPTUPOBAHUE, PACTBOPEHHE.

TO THE QUESTION OF CLEANING WAX RAW MATERIALS: LABORATORY
STUDY OF ORGANIC CONTAMINATION DISPERSION PROCESS

Byshov Dmitrij N., candidate of technical sciences, Associate Professor, university@rgatu.ru
Kashirin Dmitrij E., doctor of technical sciences, Associate Professor, kadm76@mail.ru
Pavlov Viktor V., graduate student, vikp76@mail.ru

Ryazan State Agrotechnological University Named after P.A. Kostychev

The article describes and results of a multivariate experiment, which establishes the influence of
mixing intensity, mixing time and particle size distribution of the main pollutant of wax raw
materials — bee bread, on the degree of its destruction in water with vigorous stirring. With an
optimal combination of the studied factors, the optimization criterion — the percentage of
sediment consisting of particles that did not dissolve with stirring — reaches a minimum value of
0.58 %. The optimum is located at the boundary of the factor space (with corresponding factor
values of 1.9-104 W/m3; 600 s; 1.75 mm), which corresponds to the physical nature of the
process under study. The percentage of insoluble sediment tends to a minimum value with an
increase in the mixing intensity from the lower to the upper level, as well as with an increase in
the mixing time to 7-7.5 minutes, after which the beebread completely disintegrates into
individual pollen grains, and water-insoluble components remain in the sediment - wax flakes,
scraps of cocoons and organic shells. Reducing the initial average size of the soluble particles
also contributes to the intensification of the dissolution process. The optimization criterion
naturally decreases with a change in the size of the fraction from whole feather beads to a
fraction of 1.75 mm. The results of a laboratory study showed that all factors involved in the
experiment (intensity, mixing time and initial particle size distribution of the material)
significantly affect the process under study, which is adequately described by the exponential
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model. The research results can be used in the design of mixing devices, in particular devices for
cleaning wax materials, as well as the calculation of the main technological indicators of their
work.

Key words: wax raw material, wax, bee bread, cleaning, mixing, dispersing, dissolving.
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K BOIIPOCY OUYUCTKH BOCKOBOI'O CbIPbsA: MOIAEJIb MNMPOLECCA
JIACHEPTUPOBAHUS OPTAHUYECKUX 3ATPSI3SHEHUI
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MMABJIOB Bukrop BsiueciiaBoBuy, actipant kadeapsl anekrpocHadkenus, ViIKp76@mail.ru
Ps3anckuil rocyaapCTBEHHBIN arpoTexHosiornyeckui yausepcuteT umenu I[1.A. KocterueBa

B crartbe mpuBeneHo TeopeTnyeckoe 0OOCHOBAaHUE MAapaMeTpPoOB Ipolecca BIAKHOM OYMCTKU
BOCKOBOTO CbIpbd OT €TI0 OCHOBHOTO 3arpsA3HAIOIICIO KOMIIOHCHTA — ICPru IyTeM c¢
PAaCTBOPCHUA NPHU HMHTCHCUBHOM MCXAHHYCCKOM IMEPCMCIIMBAHHUUN H3MCJIBYCHHBIX IMTYCIIMHBIX
COTOB B BOJC. B OCHOBY ITIOCTPOCHUSA MOICIIN JICTJIN UCHU HOBeMIen HHeHO‘lHOHeHCTpaHI/IOHHOﬁ
TCOpHHU, OCHOBAaHHOH Ha MMPCAIOJIOXKCHUN O CYIICCTBOBAHUHN Ha IMOBCPXHOCTU TBCPAOIo TECJa,
pacTBOPAIOLICIOCA B )KI/I,Z[KOI71 cpeac, IOrpaHU4YHOro CJios, 4Cpe3 KOTOpBIfI OCYHICCTBJIACTCA
npoIiecc mepeHoca YacTUll TBepAOH (a3bl B 00beM )KUIKOCTU. [Ipr 3TOM CKOpOCTH MaccooOMeHa
npsAMO IIPOIOPHUOHAIIBHA OJSHEPIUU, SanaqHBaeMOﬁ Ha TMPUHYAUTCIIBHOC IICPEMCIINBAHUC
paCCManHBaeMOﬁ CHUCTCMBEI. Pe3y.HI)TaTI>I YHUCJICHHOTO MOACIUPOBAHHUA ITOKa3ajin, 4YTO CTCIICHb
AUCIICPIrUpOBaHUA MOHOTOHHO BO3PACTACT IIPHU YBCJIMYCHUN HHTCHCUBHOCTH IICPEMCIHINBAHUA.
TeOpeTI/I‘-IeCKI/I YCTAHOBJICHO, 4YTO TIIpHW YBCIWYCHHHM HHTCHCUBHOCTH IICPCMCIIMBAHUA
3HAUYUTCJIBbHO COKPAmACTCA BPEMA IIO0JIHOI'O PaCTBOPCHUS. TaK, npun I1nepeMCuIMBaHun ¢
WHTEHCUBHOCTRIO 104 BT/M® [1si TONHOTO pacTBOpPeHHs] TEeprd (JIOCTHKEHHE OCTAaTOYHOU
KOHIIEHTPAllM HEPacTBOPEHHBIX KOMIOHEHTOB MeHee 3%) Tpebyercs Oonee 10 munyt. Ilpu
MepeMeNIMBaHuU ¢ UHTEHCUBHOCTHIO 2-104 BT/M? monHOE pacTBOpeHHE NOCTUTAETCS 3a BpeMs
400-600 c. ITpu u3MeHeHNH UHTEHCUBHOCTH TepeMentnBanus B auamnazone ot 0 go 2000 Br/m?
Ha6J'IIOI[a€TC$I MaKCUMAJILHBIA TEMII YBCIMYCHUA MACCOOTHauu, KOTOpI)II\/'I 3aMCIJIACTCA TIpU
I[aJ'ILHefII.HeM IIOBBIIIICHUHU HHTCHCUBHOCTHU INepeMCIINBaHu. HepeMemHBaHHe C
WHTEHCUBHOCTBIO Oonee 1,5-104 BT/M® He oOKa3bpIBaeT 3aMETHOTO BIIHMSHUS Ha YBEJIWYEHUE
CKOPOCTHU NUCIICPTrUPOBAHUA. Pe3y'J'II>TaTBI I/ICCJ'ICI[OBaHI/II\/'I MOTYT OBITh HCITOJIE30BAHEI npu
MPOCKTUPOBAHHUU MCPEMCIIMBAIONIUX aIllapaToB, B YaCTHOCTH, YCTpOfICTB JIsT  OYHUCTKU
BOCKOBOT'O CbIpbi, a TAKXKC AJId paCcu€Ta OCHOBHBIX TEXHOJIOTHYCCKUX oKa3aTejiel ux pa6OTBI.
KiawueBble cjioBa: BOCKOBOE  CBIpb€, BOCK, Iepra, OYMCTKa, IE€pEMEIINBaHUE,
AUCTICPIUPOBAHUEC, PACTBOPCHUC.

TO THE QUESTION OF WAX RAW MATERIAL PURIFICATION: MODEL OF
ORGANIC CONTAMINATION DISPERSION PROCESS

Byshov Dmitrij N., candidate of technical sciences, Associate Professor, university@rgatu.ru
Kashirin Dmitrij E., doctor of technical sciences, Associate Professor, kadm76@mail.ru
Pavlov Viktor V., graduate student, vikp76@mail.ru

Ryazan State Agrotechnological University Named after P.A. Kostychev

The article provides a theoretical justification of the parameters of the process of wet cleaning of
wax raw material from bee bread by dissolving it with intensive mechanical stirring of crushed
bee honeycombs in water. The model was based on the basic ideas of the latest film-penetration
theory, based on the assumption that there is a boundary layer on the surface of a solid that
dissolves in a liquid medium through which the transfer of particles of the solid phase to the
volume of the liquid takes place. In this case, the mass transfer rate is directly proportional to the
energy spent on the forced mixing of the system in question. The results of numerical
simulations showed that the degree of dispersion monotonically increases with increasing
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intensity of mixing. It has been theoretically established that with increasing intensity, the time
of complete dissolution is significantly reduced. So, with stirring with an intensity of 104 W/m?,
it takes more than 10 minutes to completely dissolve the contaminants (achieving a residual
concentration of undissolved components of less than 3%). With stirring with an intensity of
2-104 W/m?, complete dissolution is achieved within 400-600 s. When the intensity changes in
the range from 0 to 2000 W/m?, the maximum rate of increase in mass transfer is observed,
which slows down with a further increase in intensity. Mixing with an intensity of more than
1.5-104 W/m3 does not significantly affect the increase in dispersion speed. The research results
can be used in the design of mixing devices, in particular devices for cleaning wax materials, as
well as the calculation of the main technological indicators of their work.

Key words: wax raw material, wax, bee bread, cleaning, mixing, dispersing, dissolving.
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PsA3anckuil rocygapcTBEHHBIN arpoTeXHoIornueckuil yuusepcurer uMenu I1.A. Kocteruesa
JINMAPEHKO Hukonaii BiaagumMupoBM4, KaHA. TEXH. HayK, JOIEHT Kadeapsr
JNIEKTPOTEXHUKH U DJJIEKTPOHUKHU, JIOHCKOW TIOCyJapCTBEHHBI TEXHUYECKHUN YHUBEPCUTET,
limarenkodstu@yandex.ru

BaxxHbIM (akTOpOM MOBBIIIEHUS YPOBHS IUJIOJOPOAMS IMOYB M CHWXKEHMS HUX Jerpajaluu
ABJIIETCS MCIOJIb30BAaHUE OPraHUYECKUX yIOOPEHUM, SBISIOUIMXCS MOLIHBIM SHEPrOHOCUTENIEM
OMOTeHHBIX CBOWCTB. B cBA3M ¢ MHAycTpuanu3anued >XHUBOTHOBOJACTBA M MEPEXOJOM Ha
OecroACTUIIOUHOE  COJEpKaHUE JKUBOTHBIX B  CYIIECTBEHHOM Mepe BO3pOC O00BEM
0ecIoJICTUJIOYHOTO HaBo3a BIAXKHOCThIO 88-98 %, »d¢exkTUBHO HCIOIB30BaTh KOTOPBIN
BO3MOXXHO TOJIBKO IpPH OOECHEUEHUH €ro CaHUTApHO-IMHIEMHUOJIOTHYECKON 0e30MacHOCTH.
HauOonee 3Hepro€MKUM 3TamoM yTUIM3AIMOHHOTO IMKJIA, OTBEYAIOIIMM 3a 0€30MacHOCTh B
AMUIEMUOJIOTMYECKOM IUIaHE, SBJSETCS MOJrOTOBKAa OECHOJCTHIIOYHOIO HaBO3a K BHECEHMIO,
cocToflIasl U3 MpeIBapUTENbHOTO OTCTaMBaHUS M o0Oe33apaxuBaHus. B kauecTBe Hambonee
NEPCIEKTUBHOIO crocoba MHTEHCU(UKAUU 00e33apakUBaHUs BbIOpPAHbI CUCTEMHBIE (U3HUKO-
XUMHYecKHe Bo3aencTBus. Hanbonee npeacTaBUTeNbHBIMA apaMeTpaMt, XapaKTepH3YyIOLIMMU
AMUAEMUOJIOTUYECKOE  COCTOSIHME  OeCHOJCTMJIOYHOTO  HaBo3a,  HPUHATBL  YUCIO
KOJIOHHE0Opa3yIoHX €IMHMIL 00ImIMx KOJIM(OPMHBIX, O IKO00pa3yIOLIHX,
TEPMOTOJIEPAHTHBIX KONIU(DOPMHBIX OakTepuil M (PeKaNbHBIX CTPENTOKOKKOB, a TaK)Ke yJeJIbHas
HHEPro€MKOCTh OIEPALIMOHHOTO BO3ACUCTBUS, PEATU3YEMOIO SKCIEPUMEHTAIBHBIM CTEHAOM.
Jns noBbimieHus 3(QQPEKTUBHOCTH  SKCHEPUMEHTAIIbHOTO  HCCIIEOBaHUS  MCIOJb30BaHa
MaTeMaTHuYecKasi Teopusl IUIAaHMPOBAHUS SKCIepUMeHTa. B kadecTBe miaHa Obul BBIOpaH
[EHTPATHHBIA KOMIO3UIIMOHHBIN I KBaJpaTUYHOW moBepxHOCTH Thna 5/1/27 Xaptmu Hal,
COOTBETCTBYIOLIMI aKTUBHOMY MOJIHO(PAKTOPHOMY SKCIIEpUMEHTY. B pe3ynbrare sKkcniepuMeHTa
MOJIy4YeHbl  KBaJIpaTHUHbIE PETPECCHOHHBIE TOJMHOMBI, MPEICTABISIONINE 3aBHUCHUMOCTh
0aKTEepHOIOrMYECKHX CBOMCTB OECIIOICTUIIOUHOTO HaB0O3a OT €r0 TeXHOJIOTHYECKOM BIaXXHOCTH,
MPOJOKUTEILHOCTH BO3JACHCTBHS, KOHLEHTPAllMU XJIOPCOJEP)KALero peareHTa, ypOBHS
MarHUTHOM MHJIYKIIMH, NapaMeTpoB pabouux Tel SKCHepUMEHTalIbHOro creHna. IlomydeHHsie
MOJIEJIM TPEJICTaBISAIOT COOOM MCXOJHBIE JaHHble Ui JajbHEHIIEro MOJEIUPOBAaHUSI U
ONTUMU3AIMU JIAHHOW ONEpaIy C LENbI0 MOBBILIEHHUS €€ YHepreTuieckoil 3(pGHEeKTUBHOCTH C
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TOYKH 3pPCHUA yI[GJIBHOﬁ 3HepF0éMKOCTI/I U CAaHUTAPHO-3MHUACMHUOJIOTHUICCKUX OrpaHquHHﬁ,
MNPEABABIACMBIX KOMIIJICKCAMH HOPMATHBHBIX JOKYMCHTOB.

KiaroueBble cjoBa: OeCroJCTHIOYHBIA HABO3, OAKTEPUOJIOTMUECKUE CBOMCTBA, YHUCIO
KOJ'IOHI/IGO6p33y10LHI/IX CINHNL, CUCTEMHOC @HBHKO-XHMH‘ICCKOC BO3,Z[CI>'ICTBI/IC, OHEPIreTHYCCKasd
3¢ (HEeKTUBHOCTD.

MODELING OF THE EPIDEMIOLOGICAL PROPERTIES OF LIQUID MANURE
DURING ITS PREPARATION BY PHYSICO-CHEMICAL DISINFECTION

Tsymbal Aleksandr A., Doctor of Agricultural Sciences, Professor, the Head of the Department
of Heat Engineering of Hydraulics and Power Supply of Enterprises, Russian State Agrarian
University — Moscow Timiryazev Agricultural Academy, tcimbalaa@yandex.ru

Uspenskiy lvan A., Doctor of Technical Sciences, Professor, Head of the Department of
technical operation of transport, Ryazan state agrotechnological university named after P. A.
Kostychev, ivan.uspensckij@yandex.ru

YUkhin Ivan A., Doctor of Technical Sciences, associate Professor, Head of the Department of
automotive engineering and heat power engineering, Ryazan state agrotechnological university
named after P. A. Kostychev, ivan.uspensckij@yandex.ru

Limarenko Nikolay V., Candidate of Technical Sciences, Associate Professor of the
Department of electrical engineering and electronics, Don state technical university,
limarenkodstu@yandex.ru

An important factor in increasing soil fertility and reducing soil degradation is the use of organic
fertilizers, which are powerful energy carrier of biogenic properties. In connection with the
industrialization of animal husbandry and transition to a non-bedded stock of animals
substantially increased the volume of liquid manure humidity of 88...98%, efficient use of which
is only possible by ensuring sanitary-epidemiological safety. The most energy-intensive stage of
the utilization cycle, which is responsible for safety in epidemiological terms, is the preparation
of liquid manure for soil application, consisting of pre-settling and disinfection. Systemic
physical and chemical effects were selected as the most promising method of intensifying
disinfection. The most representative parameters that characterize the epidemiological state of
liquid manure are: the number of colony-forming units of common coliform, plaque-forming,
thermotolerant coliform bacteria and fecal streptococci, as well as the specific energy intensity of
the operational impact implemented by the experimental stand. To improve the efficiency of the
experimental study, the mathematical theory of experiment planning was used. The Central
composite plan for a 5/1/27 Hartley Ha5 quadratic surface was chosen as the plan, corresponding
to an active full-factor experiment. In the experiment, the obtained quadratic polynomial
regression equation representing the dependence of bacteriological properties of the liquid
manure from its technological humidity, duration of exposure, concentration of the chlorine-
containing reagent, the level of magnetic induction, the parameters of working bodies of the
testbed. The obtained models represent the initial data for further modeling and optimization of
this operation, in order to increase its energy efficiency, in terms of specific energy intensity and
sanitary and epidemiological restrictions imposed by a set of regulatory documents.

Key words: liquid manure, bacteriological properties, the number of colony-forming units,
system physical and chemical effects, energy efficiency.
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PEMBAJIOBUY TI'eopruii KoHCTAHTHHOBHMY, [-p TEXH. HAyK, JEKaH aBTOJIOPOKHOIO
daxynabTera, rgk.rgatu@yandex.ru

I'OJIAXOB Amnjapeii AJjieKCaHIAPOBHY, aclHUpaHT Kadeapbl HKCIUTyaTallud MAalIMHHO-
TPAKTOPHOTO mapka Ps3aHCKHMI roCymapCTBEHHBIM arpOTEXHOJOTMYECKU YHUBEPCUTET UMEHHU
IT.A. KocTerueBa

Kaprodens Bo3genpiBaercs B 20 NOYBEHHO-KIIMMATHYECKHUX 30HAX, IMOATOMY TpEOYHOTCS
pas3JIMYHbBIE MTOAXO0bI K paboTe KapTodeneyoOopOUHBIX MAIIKWH, YTOOBI 00ECTIEYHTh HE00X0AUMOE
KauecTBO KIyOHEH. DTO Takke OOYCIOBIEHO OCOOECHHOCTHIO TPOU3pACTaHUs KapTodes,
MOTOMY YTO W3 KapTo(elnbHOro BOpOXa YOOPOUYHOW MamiMHe HYXKHO otnenuth 97-98 %
MOYBEHHBIX MPUMeECEH, He TOBpekIas Ki1yoHu. McciaeqoBanue paboThl cenapupyronmx padouanx
OpraHoB IIoKasajio, qTo KadCCTBCHHbIC IIO0Ka3aTciin TEXHOJIOIN4€CKOIro mnmponecca
KapTodeneyOOpOYHbIX MAIIMH OMPENSSIOTCS COJACpKAHUEM IPUMECEH W IOBPEKACHUSIMU
kiyOHel kaprodens. s yoopku kaprodennst Ha TouyBaX KPUTHUECKON BIAXKHOCTH TONEPECUHBIN
BOPOIIXTECIIb YCTAaHABJIMBAIOT HAJA IIPYTKOBBIM 3JICBATOPOM. HOHCpG‘IHHfI BOPOIIUTECIIb
nepeMeniaeT KapTodeabHbId BOPOX HA CEPEIUHY MPYTKOBOTO 3JIEBATOPa C MMOMOIIBIO CIIUpalIeH,
BBITIOJTHCHHBIX C npaBoﬁ U JIEBOH HABUBKOM. CHI/IpaJ'ILHaH HaBHUBKa IIOIICPCYHOI'O BOPOLIHUTECIIA
o0ecrieunBaeT AOMMOJIHUTCIIbHOC HU3MCJIBYCHUE IMOYBCHHBIX KOMKOB, YJIYy4UHIA€T CClapanuro
MOYBHI U TepeMenaeT KapTo(enpHBI BOPOX C Kpa€B B CepelrMHy IPYTKOBOTO 3JIeBAaTOpA.
brmaromaps  myCTOTENION ~ KOHCTPYKLHMHM  IIONEPEYHOrO  BOPOIUMTENS  PaACIIMPSAIOTCS
(DYHKHHOHaHLHLIC BO3MOXHOCTH KapTOCI)eJ'IeKOHaTCJI}I 1 00J1acThb IMPUMCHCHH . yCTaHOBJ'IeHO,
4YTO HCAOCTATOYHO HMCCICAOBAHbI BOIIPOCHI MCIIOJIB30BaHUA 3JIACTUYHBIX HOKpI)ITI/If/i JJIA
MPEeIOTBpAllleHUs] TOBpEeXJeHUs1 KiyOHel kapTodens. Ilpu wucciaenoBaHUM OKPYKHOH U
paauansHOi nedopManuu OECKOHEYHO MAJIOTO 3JIEMEHTA AJIACTUYHOTO MOKPBITUS TMPUMCHSIIN
IMPUHIOUII HE3aBUCUMOCTH ,Z[eI\/'ICTBI/ISI CHJI. HOJ’Iy‘IeHHOC BBIPAXKCHHUC pPaJraJIbHBIX HaHpH)KeHI/Iﬁ
000JI0YKH OT JaBJCHUsS KIYOHS MpHU yAape MO3BOJISET OMPEICTUTh BOSHUKAIOIINE HAIIPSKEHUS
IIpU KOHTAKTC KJ'Iy6H$I ¢ 000JI0uKOH JJIA pa3H0171 TOJIINUHBI U BCJIWMYUHBI MOAYJISI YHPYTOCTHU
MaTepuana 000yiouku. TpyOKH 37acTHYHOrO0 MaTepuana TOJIIMHOW 5-6 MM 00ecrednBaroT
BBICOKYHO JJIACTUYHOCTDb U CHOCO6CTBy'IOT CHMXKCHHUIKO KOHTAKTHBIX HaHpﬂ)KeHHﬁ. B pe3ybTare
HaMu ObUTH BBIOpaHbl TpyOkH ¢ TommuHoi creHku 5 MM (TOCT UCO 14644-1), u3 KOTOphIX
BBITIOJIHAJIOCH MTOKPBITHE BUTKOB IMOIIEPEYHOI'O BOPOIIUTCIIA.

KuroueBbie cioBa: kaprodenekonareib, MOMEPEeYHbIM BOPOIIUTENb, MPYTKOBBIA 3JEBATOP,
cerapanus, 3JJaCTHIHBIC pr6I(I/I, MOBPEIKAACMOCTDb KJ'Iy6H$I

NVESTIGATION OF THE INFLUENCE OF ELASTIC MEMBRANES OF WORKING
ORGANS OF POTATO HARVESTERS ON THE NATURE OF INTERACTION WITH
TUBERS

Byshov Nikolay V., Doctor of Technical Sciences, Professor of the Department of Operation of
Machine and Tractor Park, byshov63@mail.ru

Ruzimurodov Abdugafor A., postgraduate student of the Department of Operation of Machine
and Tractor Park, gafor1213@mail.ru

Rembalovich Georgy K., Doctor of Technical Sciences, Dean of the Faculty of Road Transport,
rgk.rgatu@yandex.ru

Golakhov Andrey A., postgraduate student of the Department of Machine and Tractor Fleet
Operation,

Ryazan State Agrotechnological University named after P.A. Kostycheva

Potatoes are cultivated in 20 soil and climatic zones, so this requires different approaches to the
operation of potato harvesters to ensure the required quality of tubers. This is also due to the
peculiarity of potato growth, because the harvesting machine needs to separate 97 ... 98% of soil
impurities from the potato heap without damaging the tubers. The study of the work of the
separating working bodies showed that the quality indicators of the technological process of
potato harvesters are determined by the content of impurities and damage to potato tubers. For
harvesting potatoes on soils with critical moisture content, a transverse turner is installed above
the bar elevator. The transverse turner moves the potato heap to the middle of the bar elevator
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using right and left winding spirals. The spiral winding of the cross tedder provides additional
crumbling of soil lumps and improves soil separation and moves the potato heap from the edges
to the middle. Thanks to the hollow design of the transverse tedder, the functionality of the
potato digger and the field of application are expanded. It was found that the issues of using
elastic coatings to prevent damage to potato tubers have not been sufficiently studied. When
studying the circumferential and radial deformation of an infinitesimal element of the elastic
coating, the principle of the independence of the action of forces was applied. The obtained
expression for the radial stresses of the shell from the pressure of the tuber upon impact makes it
possible to determine the stresses arising at the contact of the tuber with the shell for different
thickness and elastic modulus of the shell material. Tubes of elastic material 5-6 mm thick
provide high elasticity and help to reduce contact stresses. As a result, we chose tubes with a
wall thickness of 5 mm (GOST ISO 14644-1), from which the turns of the transverse turner were
covered.

Key words: potato digger, transverse turner, bar elevator, separation, elastic tubes, tuber
damage.
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Psi3anckuii rocyapcTBeHHBIN arporexHonoruueckuii yauusepeutetr umenu I1.A. Kocteiuesa

B npezncraBieHHo#l craThe paccMaTpuBaeTcs IpodiemMa JUarHOCTUPOBAHUS I'a300aJUIOHHOTO
000py/10BaHus, B IPOLECCE KAaK TEXHUUECKOM, TaK 1 KOMMEPYECKON IKCIUTyaTallil aBTOMOOUIIS,
OCHAIIIEHHOTO 3THUM obOopynoBaHueM. OIHUM M3 CHOCOOOB pEIIEHHUs YKa3aHHOW IMpoOJIeMbl
SIBIISICTCS  MCIIOJIb30BAHHUE CIIEIUAIBHBIX JAaTYMKOB M HEOOXOJMMOCTh BHEIPEHHUS Ta30BBIX
JATYMKOB B CTaHJAPTHYIO KOMIUIEKTALMIO Ta300a/UI0OHHON ammapaTypsl aBToMoOMIsA. Bonpock!
0€30MacHOCTH Ta300aJJIOHHOTO 000py/lOBaHUs BecbMa akTyajbHBL. JI1000H, KTO XOTh pa3
3ayMbIBaJicsi 00 YCTAaHOBKE Ha aBTOMOOWIb Ta300aJJIOHHO TO OOOpYAOBaHUS, 3a/1aBajcs
BOIpocoM 0 ero Oe3zomacHocTu. llenbio paboOThl SABIAIOCH HCCIENOBAHUE MPEIIOKEHHOTO
croco0a TOBBIMIEHUs] 0€30IaCHOCTH HCHOJIb30BaHUS Ta300aUIOHHOTO 00OpYyJIOBaHUS Ha
aBToMOOMIIe. BHepeHne ra3oBbIX 1aTYMKOB JUIsl OOHAPYKEHHS yTeUeK ra3a U CBOEBPEMEHHOTO
OIIOBEUIEHMS TI0JIB30BATENS O BO3HUKILEH B MPOLIECCE IKCIIITyaTalluy HEUCIIPABHOCTHU MTO3BOJISIET
CBOEBPEMEHHO UAarHOCTUPOBATh M, KaK CIEJICTBUE, ONEPATUBHO YCTPAHUTh HEUCIIPABHOCTb.
VY coBepiIeHCTBOBAaHUE CTaHIAPTHOW KOMIUIEKTALMU ra300aJIJIOHHOT0 000pYA0BaHUS MO3BOJISET
MOBBICUTH UHPOPMUPOBAH HOCTh MOJIb30BATENEH O BO3HMKIIMX yTEYKaX ra3a M B CBSI3U C 3TUM
CHHM3UTh PHCKHM IPU HUCIOJIb30BAaHUM ra300alJIOHHOr0 0o0OpyJoBaHUS Ha aBTOMoOmIe. Llenbio
HKCIIEPUMEHTA B HCCIIEJOBAaHUM SIBJISIACHh IPOBEPKAa CBOEBPEMEHHOI'O BBISBIICHUS YTEUKH ras3a
U3 CHUCTEMbl M CUTHaIM3alUs O JAHHOM HEUCIPABHOCTH. OKCIEPUMEHT IPOBOAMICS C
UCIIOJIb30BAaHUEM CTAaHJIAPTHOTO MEPEHOCHOro ra3oaHanuzaropa. OAHMM H3 TPEUMYILECTB
JAHHOTO MCCIIEZIOBAHUS SIBJISUIACh aBTOMAaTU3alLlMs IPOLIECCA ONPEAEIEHUS YTEUEK ra3a, a TaKxKe
YHHUBEPCAJIbHOCTh  UCIOJB30BAHUS  MPENJIOKEHHBIX JAaTYMKOB  (MOAOOHBIE  JOpaboOTKU
ra3o0aJyIOHHOH anmaparypsl aBTOMOOUIISI MOTYT MCIIONIB30BaThCs KaK Ul MponaH-0yTaHa, Tak v
JUIsl MEeTaHa), YTO IIO3BOJIIET MCMOJIb30BaTh MPEAJIOKEHHbIE pelleHus i1 OOJbIIMHCTBA
aBTOMOOWMIIEeH, paboTarommMx Ha rasze. [IpemokeH Takke alropuTM JEHCTBHUS BOJUTENS HpU
BO3HHKHOBEHUH 3aIlaxa ra3a B caJloHe aBTOMOOUJIS.

KaoueBble cioBa: ra3o0ajuloHHOEe 000OpyIOBaHWE, Ta30aHAIM3ATOPbI, IMpoIaH-OyTaH, ras,
yTeuKa rasa, JaT4YMKy yTeUKH rasza, CnocoObl 0OOHapYKEHHsI yTeueK rasza, TeueucKareb.
IMPROVING THE SAFETY OF USING GAS CYLINDER EQUIPMENT BY
DIAGNOSING GAS LEAKS
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Kokorev Gennady D. Dr. tech. associate Professor, Professor of the Department "Technical
operation of transport”, kgd5408@rambler.ru

Konkov Ivan Y. post-graduate student, ivantriplex@yandex.ru

Ryazan state agrotechnological University named after P. A. Kostychev

The article deals with the problem of diagnostics of gas cylinder equipment in the process of
both technical and commercial operation of a car equipped with the latter. One of the ways to
solve this problem is the use of special sensors and the need to introduce gas sensors in the
standard configuration of gas cylinder equipment of the car. Safety issues of gas cylinder
equipment are very relevant. Anyone who has ever thought about installing gas cylinder
equipment on a car has wondered about its safety. The purpose of the research was to improve
the safety of using gas cylinder equipment on the car. The introduction of gas sensors to detect
gas leaks and timely notify the user of a fault that has occurred during operation makes it
possible to diagnose the problem in a timely manner and, as a result, quickly fix it. Improving
the standard configuration of gas cylinder equipment allows you to increase user awareness of
gas leaks and therefore reduce the risks when using gas cylinder equipment on the car. The
purpose of the experiment in the study was to check the timely detection of gas leaks from the
system and alarm this fault. The experiment was performed using a standard portable gas
analyzer. One of the advantages of these studies was the automation of the gas leak detection
process, as well as the versatility of using the proposed sensors (such modifications of the car's
gas cylinder equipment can be used for both propane-butane and methane), which allows using
the proposed solutions for most cars running on gas. An algorithm for the driver's actions in the
event of a gas smell in the car interior is also proposed.

Key words: gas cylinder equipment, gas analyzers, propane-butane, gas, gas leak, gas leak
sensors, methods for detecting gas leaks, leak detector.
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ADPAIIMA 3EPHOBOM MACCHI, HAXOJAUWENMCSA B TEPMETHUYHOM
KOHTEWHEPE C PET'YJIUPYEMOM BO31YIIIHOM CPEJIOI
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Psa3anckuil rocygapcTBEHHBIN arpoTexHosornueckuii yausepcurer umenu I1.A Kocrteiuesa
XpaHeHMe 3epHa COMPOBOXAAETCA MOTEepell Macchl M CHWKEHHEM ero kadectBa. OmHON u3
OCHOBHBIX IIPUYMH D3TUX IOTEPh SBJISETCS MOBBILIEHHAS BJIAXHOCTh, KOTOpas OKa3bIBaeT
BJIMSTHUE Ha MHTEHCHUBHOCTh OMOXMMHUYECKUX MPOLIECCOB, MPOTEKAIOUINX B 3€pHE. YBIaKHEHHE
3epHa BO3MOJKHO B Iporiecce adpanuu. [Iponecc aspanum Mex3epHOBOrO IPOCTPAHCTBA YCIOBHO
MOKHO pa3[eNuTh Ha TpU 3Tana. Bo Bpems mepBoro srama — MOATOTOBKM K a’paludd —
BaKyyMHBIM HAaCOCOM IPOU3BOJUTCS OTKauKa OTPAOOTaHHON BO3AYIIHOW CMECH C OHM)KEHHBIM
coJlep’KaHUEM KHCIIOpoJAa M3 TepMETUYHOro KOHTeWHepa. Bo Bpemsi BTOporo srama al’panuu
BO3/YX M3 OKpYXarolled Cpeibl W3-3a pa3HOCTH aTMOC(EpPHOro MaBJIECHUS U JaBJICHUS BHYTPU
KOHTEWHEepa 3amoJIHIeT CBOOOIHBIM OO0BEM, HAXOMISIIMICSI B MEX3EPHOBOM IPOCTPAHCTBE,
00pa3yst HOBYIO BO3AYILIHYIO cMechb. Bo BpeMsi TpeTbero sramna — OKOHYaHHUs MpoLecca a’paiun
MEX3E€pPHOBOTO MPOCTPAHCTBA — JIaBJIEHUE BO3JlyXa CHapyXH KOHTEiHepa CTaHOBHUTCSI PABHBIM
JABJICHHUIO BO3JlyXa B MEX3EPHOBOM IIPOCTPAHCTBE BHYTPU KOHTEWHepa. [l HCKIrOYeHus
KOHJICHCALIUU BJIard Mpu a’paldi B KOHCTPYKIMHM F€PMETUYHOIO KOHTEHHEpa ¢ peryaupyeMoit
BO3QYIUHOW CpENOW TPESyCMOTPEH OCYLIUTENb, PACIOJIOKEHHBII Ha BEPXHEW KpBILIKE
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KOHTEIHepa, KOTOPHIN MPEeACTaBIseT COO0ON €MKOCTh C BIAromorIONaloNM MaTepuanom. s
MpeI0TBpaIeHUsT 00pa30BaHUs KOHACHCATa BJIard BHYTPH I€PMETHYHOTO KOHTEHHEpa 00beMoM
1 M3 HEoOXOIMMO HMMETh OCYIIUTENb BO3JAyXa C MapaMeTpaMH: JUaMETp IWIHMHIPHYECKOTO
ocymutens D= 0,1 m; Beicota H= 0,12 M, macca agcopbenta — cunukareis mapku KCKI™ Ge =
0,5 kr. [Ipu 3TOM nake B caMbIX HEONArOMPUATHBIX KIMMAaTHUYECKUX YCIOBHUSX OCYIIUTEIh
BO31yXa B TCUCHHC 8 yacoB HerepLIBHOﬁ adpanuunu 3epHOBOI>'I HACBIIIU HE IIO3BOJISICT IIOBBICUTH
BJIQXHOCTh BO3JlyXa BHYTpU KOHTeWHepa Bbimie 60 %, 4YTO BIOJIHE JAOCTATOYHO JUJIS
HepHO,I[I/I‘IeCKoﬁ aspain CEMEHHOI'O 3€pHAa B IIPOU3BOACTBCHHBIX YCIOBUAX B TCUCHUC 7-9
MCCALICB  XpaHCHMUA. HpI/IMeHCHI/Ie OCyHIuTCJIsI  BO34YyXa, 3alOJIHCHHOI'O  BBICYIICHHBIM
abcopOEHTOM, B KOHCTPYKIIMM T€PMETUYHOTO KOHTEHHEpa IJIsi XpaHEHHS CEMEHHOI'0 3epHa
IMMO3BOJIUT CYHICCTBCHHO COKPATHUTH BJAXHOCTH IMOCTYHNAOMICTO BO3AyXa IIPpU adpaluu
KOHTEHHepa.

KuaroueBble cjioBa: XpaHCHUC, CCMCHHOC 3C€pHO, METaJUINYECKUN CHJIOC, OCYHIUTCIIb BO3/1yXa,
MMPpUHYOUTCIIbHAA adpalu.

RESULTS OF THE STUDY OF THE FORMATION OF MOISTURE CONDENSATE
DURING AERATION OF GRAIN MASS IN A SEALED CONTAINER WITH A
REGULATED AIR MEDIUM

Latyshenok Mikhail B., Dr. Sci., Professor of the Department of Organization of Transport
Processes and Life Safety, 1907073@yandex.ru

Kostenko Mikhail Yu., Dr. Sci., Professor of the Department of Metal Technology and
Machine Repair, km340010@rambler.ru

Latyshenok Nadezhda M., Cand. tech. Sci., Associate Professor of the Department of
Organization of Transport Processes and Life Safety, t921621@mail.ru

Kostenko Natalia A., Cand. tech. Sci., Associate Professor of the Department of Construction of
Engineering Structures and Mechanics, kn340010@yandex.ru

Ryazan State Agrotechnological University named after P.A. Kostychev

Grain storage is accompanied by a loss of mass and a decrease in its quality. One of the main
reasons for these losses is high humidity, which affects the intensity of biochemical processes in
the grain. Grain moistening is possible during the aeration process. The process of aeration of the
intergranular space can be conditionally divided into three stages. During the first stage of
preparation for aeration - a vacuum pump is used to pump out the spent air mixture with a
reduced oxygen content from a sealed container. During the second stage - aeration, air from the
environment fills the free volume due to the difference in atmospheric pressure and pressure
inside the container, forming a new air mixture in the intergranular space. During the third stage
— the end of the intergranular space aeration process, the air pressure from the outside of the
container becomes equal to the air pressure in the intergranular space inside the container. To
eliminate moisture condensation during aeration in the design of a sealed container with a
controlled air environment, a study was carried out on a dehumidifier, which is a container with
a moisture-absorbing material. to prevent the formation of moisture condensation inside a sealed
container with a volume of 1 m? In the process of forced aeration of the grain mass, it is
necessary to have an air dryer with the following parameters: dryer diameter D = 0.1 m; the
height of the desiccant is H = 0.12 m, the mass of the adsorbent is KSKG silica gel Gc = 0.5 kg.
At the same time, even in the most unfavorable climatic conditions, the air dehumidifier during 8
hours of continuous aeration of the grain embankment does not allow increasing the air humidity
inside the container above 60%, which is quite enough for periodic aeration of seed grain in
production conditions during 7-9 months of storage. The use of a dehumidifier filled with dried
absorbent in the construction of a sealed container for storing seed grains will significantly
reduce the humidity of the incoming air during aeration of the container.

Key words: storage, seed grain, metal silo, air dryer, forced aeration.
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HUCIIBITAHUA OBE3BOKUBATEJISA NPOAYKTOB
KAPTO®EJEKPAXMAJIBHOI'O ITIPOU3BOJICTBA

OPEHIKHNHA Mapus BaagumupoBHa, 1-p TeXH. HayK, npodeccop kadenpsl: «Texnuueckue
CHUCTEMbI B arpoIpOMBIIIIICHHOM KOMIIJICKCE» Psazanckuit Focy,Z[apCTBeHHbIﬁ
arporexHosiorndeckuil ynusepcurer umenu 11.A.Kocteiuera

Cratpsa IIOCBAILICHA HUCCIICJOBAHUIO TEXHOJIOI'MYECKOI'0 (bHJ'IBTpOBaHI/ISI INpOAYKTOB
kaprodenekpaxmanpaoro mnpousBoactsa (IIKKII) B nuHamuueckoM (UIBTpe-CTyCTHTENE WU
00€3BOXKHMBAHNSL B IIHEKOBOM IpecCcC ABYXCTOPOHHEIO CXKaTusl. Ananns IIOKa3bIBaCT, 4TO B
KOpMax, IOJIy4aeMbIX 3a CUET II0JIEBOIO KOPMOIIPOU3BOJCTBA, HA KAXAYH KOPMOBYIO €IMHUILY
MPpUXOAUTCA 90 r nepPeBapuMoro MmporeruHa, a HaAy4YHO 000CHOBAaHHBIMHU HOpMaMH KOPMIJICHUA
JKUBOTHBIX HpenycMoTpeHo 105-110 r. B Me3ry mnepexoauT Kpaxmal B CBSI3HOM (B
HEPpaA30pBaHHBIX KJ'IeTKaX) u CB06OI[HOM COCTOsIHUHU 10 4% B IEPECYETE Ha CYXO€ BCHICCTBO
mesru. Kaprodensnas mesra copepxutr 94-96 % Bnaru. CopepxaHue B Me3re 3HAUUTEIHHOTO
KOJIMYCCTBA Kpaxmalia an/maéT BBICOKYKO KOPMOBYIO HC€HHOCTb, HO MaJIOC COACP)KAHUC
OEJIKOBBIX BCHICCTB U OoJiplIast BJIAXKHOCTH CHIDKAIOT €€ MUTATEIbHOCTH U TpaHCIIopTa-
OeNbHOCTE. B 3aBHCHUMOCTH OT HpHMCH}ICMOﬁ TEXHOJOTHMM MW TEXHHUYCCKOI'O OCHAIICHUA
KapTodenekpaxMaabHBIX 3aBOJIOB MOJIyYaeTcsl Hepa30aBIeHHBIA COK ¢ 6-7 % CcyXoro BeIecTBa,
pa30aBieHHbIN KapTodenbHbIil cok ¢ 4-5% CyXOro BeLIECTBa U COKOBas BojJa ¢ 5-8 KpaTHBIM
pazbaBieHueM coka. Ho 3aBojbpl BBIHYXJIEHBI cOpachlBaTh OOJBIIYIO YacThb ME3TH M BECh
KJIETOYHBIA COK B CTOYHBIE BOJBI. CrtouHbIe BOJBEI, o6naﬂa10ume OHOJIOTHYECKON aK THUBHOCTBIO,
nomagass B BOAOCMBI, 3arpA3HAIOT HUX, YTO HNPHUBOAHUT K YHHYTOKCHHUIO pI)I6HI)IX PECYPCOB. Ilo
arperatHomy  coctossHuto  [IKKII  mpeacraBnsitor  coOoOi  KHAKYIH0O  HEOAHOPOIHYIO
TOHKOJUCIIEPCHYIO CpEIy, COCTOSIIYI0O W3 MEJKUX dvacTuil me3ru pazmepom 0,1-0,3 mm,
KpynHbIX — pasmepom 0,3-1,2 MM, KOHIIEHTPUPOBAHHOTO WM Pa30aBIEHHOTO BOJAOH COKa U
neHbl. [Ipe/uiokeHa KOHCTPYKIUS THAPOAHMHAMUYECKOTO (PHIIBTPA-CTyCTUTENSI, HAa KOTOPYIO
MOJTyYeH MaTeHT Ha n3o00peteHue No 212726, u npecca IBYXCTOPOHHETO C3KATHSsl, HCTILITAHHBIC B
IIPOM3BOJICTBEHHBIX YCIOBUsIX.TeopeTnuecku ompesesieHa 0o0bEMHAs CKOPOCTh (DUIBTPOBAHUS
BHCIIHETO HUJIIMHApPA MMPOAYKTOB KapTO(beHeraXMaJIBHOFO IIpONU3BOJACTBA, IJiomanab
Tpex3ax0)1H01‘/'1 CIIMpAJIM ¥ TU10IaAb IMMOBEPXHOCTHU BBIACIICHHOI'O OCaaKa.

KiaroueBble CJIOBA: IIPOAYKTHI KapTO(I)eJIeraXMaJ'ILHOFO IMPOU3BOACTBA, Mme3ra,
Hepa30aBleHHbI W pa30aBieHHBbIN KapTOQeIbHBIM COK, COKOBas BOJa, OOBEMHAs CKOPOCTH
(GMIBTpOBaHMS, OCATOK.

TESTS OF DEHYDRATOR PRODUCTS KARTOFFELKELLER PRODUCTION
Oreshkina Mariya.V., Doctor of Technical Science, Professor of the Faculty "Technical
Systems in Agro-Industrial Complex”, Federal State Budgetary Educational Institution of Higher
Education, Ryazan State Agrotechnological University named after P.A. Kostychev

The article is devoted to filtering the products of potato starch production (PPSP). The analysis
shows that each feed unit of fodders derived from field feed production accounts for 90 g of
digestible protein, while scientifically based animal feeding standards prescribe 105-110 g. Up to
4 % of starch in terms of dry matter of pulp goes to the pulp in a cohesive (in unbroken cells) and
free state. Potato pulp contains 94-96 % moisture. A significant amount of starch in the pulp
gives a high feed value, but a low content of protein substances, and a high moisture content
reduces its nutritional value and transportability. Depending on the technology used and the
technical equipment of potato starch factories, undiluted juice is obtained with 6-7 % of dry
matter, diluted potato juice with 4-5 % of dry matter and vegetable water with 5-8 times dilution
of juice. But plants are forced to dump most of the pulp and all cellular sap into wastewater. The
wastewater with biological activity contaminate water reservoirs, which leads to the destruction
of fish resources. Products formed when processing potatoes for starch (PPSP) differ in
aggregation from products obtained when producing potato products. According to the state of
aggregation, PPSPs are a liquid inhomogeneous fine medium consisting of small particles of
pulp with a size of 0.1-0.3 mm, large ones sized 0.3-1.2 mm, concentrated or water diluted juice
and foam. The design of a dynamic filter press was developed, in which the continuous filtration



process is carried out. The filtering surfaces are made in the form of two coaxially arranged
perforated cylinders with a working gap of 50 mm, where a three-way spiral cleaner is placed,
which provides simultaneous cleaning of both surfaces from the settled particles and transporting
them to the zone of the discharge auger. The volumetric rate of the outer cylinder to filter potato
starch products, the area of the three-way helix and the surface area of the separated sediment
were theoretically determined.

Key words: pulp, undiluted juice, diluted potato juice and vegetable water with 5 ... 8 times
dilution of juice, volumetric filtration rate, radius, perforated outer cylinder, inner cylinder,
sediment.
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OIEHKA COCTOAHUA N3HOCA TOPMO3HbIX KOJIOJOK
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Psi3anckuil rocyapcTBeHHBIN arpoTexHonornueckuil yauusepeuteT umenu I1. A. Kocteiuea
PaccmoTpeHs! IperMyIecTBa UCIOJIB30BAHUS CUCTEMBI MHTEIIEKTYAJIbHOTO TOpMOXeHUs: EBS
Ha npumepe apromoomneit VOLVO cepun FM. AKTyanbHOCTh MOATBEPXkKACHA SKOHOMUYECKON
11eJ1eCO00Pa3HOCThIO JIOCTOBEPHOTO U MH(POPMATUBHOIO KOHTPOJS W WHJIUKAIUH COCTOSHHS
TOPMO3HOI CHCTEMBbI, TIOCKOJIbKY COXpAaHEHHE €€ CIyXEOHBIX CBOWCTB BO MHOTOM OINpeesseT
e€ pecypc. IIpoBenéH (QyHKIMOHANBHBIA aHaIM3 3JIEMEHTOB CHCTEMBl 3JIEKTPOHHOI'O
yIOpaBiIeHUS TOPMOXXEHHEM, YCTaHOBJIEHO, 4YTO €€ WH()OPMATUBHOM 4YacThlO SBISETCS
PE3UCTUBHBIM JaTYMK WM3HOCA TOPMO3HBIX KOJIOAOK. IIpoBeneHBl MOIENBbHBIE HUCCIIEIOBAHUS
BIMSHMS HM3HOCA TOPMO3HBIX KOJOJOK Ha BEJIMYMHBI IHTAIOLIETO HAIPSIKEHUS JaTdhKa.
YCTaHOBIIEHO, YTO HCIIOJIB30BAHUE PE3UCTUBHOIO JaTYMKA CBSA3aHO C PSALOM OTPaHUYCHUM:
HU3Kasi JOJTOBEYHOCTh TIpaUTOBOTO CIJIOS, BbI3BAHHAS IOCTOSSHHBIMH MEXaHUYECKUMU
BO3JIEUCTBUAMU; POCT CHUCTEMATUYECKUX IOTPELIHOCTEM B IPOLECCE JKCIUIyaTallMd M, Kak
CIIEICTBUE, CHUXEHHE OoOIell MHPOPMAaTUBHOCTH M JOCTOBEPHOCTH AaHHBIX. lIpom3BeneHa
cTaTucTHueckass o0O0paboTKa SKCIEePUMEHTANbHBIX JaHHBIX, OOOCHOBaH THUN (YHKIMH,
anmnpoKCUMHUpyromen u3Hoc. [lonydeH KBagpaTUYHBIA MOJIMHOM, ONHUCHIBAIOIINI 3aBUCUMOCTD
BEJIMYMHBI TIaJICHNS HAIIPSKEHUS MTUTAIOIIETO KOHTYpA JaTYUKa OT CTEIEHU M3HOCA TOPMO3HBIX
KOJIOJIOK, ¢ KoddduuuenTom nerepmuHanuu 12 = 0,997. B cpeme mporpaMMHOTO KOMIUIEKCa
Statistica 7.0 mpou3BeeHO MOJETUPOBAHHE MOTYUYEHHON SKCIIEPUMEHTAIBHBIM MTyTEM BBHIOOPKH
Ha TMpEAMET COOTBETCTBUS CTATUCTUYECKHM pACHpPEACIICHUSIM METOAOM KyMYJSTHBHBIX
¢GyHKUMA. YCTaHOBJIEHO, YTO BEJIMYMHA M3HOCA TOPMO3HBIX KOJOJOK I10 IUIOTHOCTH
BEPOSITHOCTEN MO>KETCOOTBETCTBOBATh TPEM PACIPEACIICHUSIM: HOPMAIbHOMY U CMEIIAHHOMY
['aycca, a Ttaxxke pacrpenenenuto Ilyaccona. OOBSCHUTH 3TO MOXKHO BIIHMSHMEM BHEUIHHMX
(bakTOpoB Ha crocol yrpaBieHUs] TPAHCIIOPTHBIM cpeACTBOM. llomyueHHble pe3yabTaThl MOTYT
ObITh MCXOJHBIMU JIaHHBIMH Ui pa3pabOTKH HOBBIX TEXHHUYECKUX DPELICHHUH, YCTPaHSIOLIUX
MMEIOIIMECS HETOCTAaTKH B YCTPOWCTBaX M3MEPEHHUS BEIUYHMHBI M3HOCA TOPMO3HBIX M JIPYTHUX
(PUKLMOHHBIX 3JIEMEHTOB, a TAKXKE MOCJIEAYIOIINX SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUI.
KuiroueBsble c10Ba: M3HOC, TOPMO3HBIE CUCTEMBI, JATUYUK U3HOCA, 3aKOH paclpeeleHust H3HOca,
IIPOTHO3UPOBAHUE U3HOCA.
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ASSESSMENT OF THE WEAR CONDITION OF BRAKE PADS

Uspenskiy Ivan A., Dr. tech. Professor, head of the Department of technical operation of
transport, Ryazan state agrotechnological University named after P. A. Kostychev,
ivan.uspensckij@yandex.ru

Yukhin Ivan A., Dr. Techn. associate Professor, head of the Department of automotive
engineering and heat power engineering, Ryazan state agrotechnological University named after
P. A. Kostychev, ivan.uspensckij@yandex.ru

Limarenko Nikolay V., Cand. Techn. associate Professor of the Department of electrical
engineering and electronics, Don state technical University, limarenkodstu@yandex.ru
Vorobyov Denis A., post-graduate student of the Department of technical operation of transport,
Ryazan state agrotechnological University named after P. A. Kostychev, worobeyl@mail.ru
Filushin Oleg V., post-graduate student of the Department of technical operation of transport,
Ryazan state agrotechnological University named after P. A. Kostychev, aushaniev@inbox.ru
The advantages of using the EBS intelligent braking system on the example of VOLVO FM
series cars are considered. The relevance is confirmed by the economic feasibility of reliable and
informative monitoring and indication of the state of the brake system, since the preservation of
its service properties largely determines its resource. A functional analysis of the elements of the
electronic braking control system was carried out. It was found that its informative part is a
resistive sensor of brake pad wear. Model studies of the effect of brake pad wear on the values of
the sensor supply voltage were conducted. It is established that the use of a resistive sensor is
associated with a number of limitations: low durability of the graphite layer caused by constant
mechanical influences, the growth of systematic errors in the operation process and, as a result, a
decrease in the overall information content and reliability of data. Statistical processing of
experimental data was performed, and the type of function approximating wear was proved. A
quadratic polynomial is obtained describing the value of the voltage drop of the sensor's supply
circuit from the amount of wear on the brake pads, with a coefficient of determination r2 =
0.997. In the environment of the Statistica 7.0 software package, the sample obtained
experimentally was modeled for compliance with the statistical distribution by the method of
cumulative functions. It is established that the value of brake pad wear in terms of probability
density can correspond to three distributions: normal and mixed Gaussian, as well as the Poisson
distribution, which can be explained by the influence of external factors on the way the vehicle is
driven. The results obtained can provide initial data for the development of new technical
solutions that eliminate existing shortcomings in devices for measuring the wear of brake and
other friction elements, as well as subsequent experimental studies.

Key words: wear, brake system, wear warning contact, the law of distribution of wear,
prediction of wear.
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YPOXKAHN KAPTO®EJIA Pu COBMECTHOM INMPUMEHEHHUH C
KOMIIVIEKCHBIM YIOBPEHUEM

IF'OPAUEHKO Anena HuxkoJsaeBHa, acnupaHT Kadeapbl CEJIeKIUH U CEMEHOBOJICTBA,
arpoXMMHMH, JIECHOTO Jieia u akojoruu, g-fadkin@mail.ru

AMEJIMHA Tarbana IOpbeBHa, acnupaHT Kadeapbl CelIeKIMM U CEeMEHOBOJCTBA,
arpoXMMHH, JIECHOTO Jieia u akojorun, g-fadkin@mail.ru

®AJNBKHWH T'ennaguii Huxo/jaeBM4, KaHJ. C.X. HayK, JOHEHT Kadeapbl CeJIeKIUH U
CEMEHOBO/ICTBA, arpOXMMHH, JIECHOTO Jiena U akostoruu, g-fadkin@mail.ru

Ps13anckuil rocynapcTBeHHBIN arpoTrexHonornueckuii yauusepeutet uMmenu I1.A. Kocteiuesa


mailto:ivan.uspensckij@yandex.ru
mailto:ivan.uspensckij@yandex.ru
mailto:limarenkodstu@yandex.ru
mailto:worobey1@mail.ru
mailto:aushaniev@inbox.ru
mailto:g-fadkin@mail.ru
mailto:g-fadkin@mail.ru
mailto:g-fadkin@mail.ru

B cratne IMMPUBCJACH aHaJIM3 BJIMAHUA T'yMATOB IIPU COBMCCTHOM IIPUMCHCHHUU C MHOJIHOU U
MOJIOBUHHOW HOPMOW KOMIUIEKCHOTO ynoOpeHus (HUTpo(OCKH) Ha CBOWCTBA JEPHOBO-
HOI[3OJII/ICTOI71 IMOYBLI, CBA3aHHBIC C KUCJIIOTHOCTBIO U COACPIKAHUCM B Hen AOCTYIIHBIX PaCTCHHUAM
dbopm azota, Gocdopa U Kanus (arpoOXMMHUECKHE CBOMCTBA). D(HPEKTUBHOCTH MperapaToB U
MHUHEPAJIILHOTO yAOOpEHUs] OIECHHWBAIM IO W3MEHEHHI0 OOMEHHOW W THAPOIUTUYECKON
KHUCJIOTHOCTHU, CYMMBbI OOMEHHBIX OCHOBAaHUU U CTEIEHU HaCbhIIIICHHOCTHU I1OYBbI OCHOBAHUSIMU.
Kpome Toro, OblT MpoBeACH aHAIM3 BIUSHHUA TyMaToOB W HUTPOGOCKH Ha ypoxKail KiIyOHen
KapTO(beJ'ISI. PGSYJ'H:TaTBI I/ICCJ'IG,I[OBaHI/Iﬁ MMOKa3aJIl 3aMeTHBIE H3MEHEHHUS CBOMCTB ACPHOBO-
HOI[3OJII/ICTOI71 IIOYBBI. TaK, BCC KOM6I/IHaI_[I/II/I BHCCCHHA AarpOXUMHKATOB CHOCOGCTBOBaHI/I
MOJAKWCIICHUIO TTOYBHI, 33 UCKIIFOUeHHEM Tpenapara Arpo ['ymar+7K. BeipammBanue kaprodens
Ha BapuaHTe 0e3 mpUMEHEeHHs yJoOpeHuil U OuompenapaToB yMEHBIINIO COACPKaHUE B MOYBE
JIETKOJIOCTYIHBIX pacTeHus M ¢GopM aszora, ¢ochopa U Kanusa. YMEHBIICHHE COACPKAHUS
9JICMCHTOB INHWTAaHUSA B OCHOBHOM IIPOHUCXOAMJIO 3a CYHCT HMX BbBIHOCA YPOKACM. HpI/IMeHeHI/Ie
HHTpO(l)OCKI/I YBCIUYHIIO COACPKAHHUE JICTKOTUAPOIU3YEMOI'O0 asoTa, IIPpU 3TOM HauOoJIIbIIIEE
COJIEp’)KaHUE ATOr0 JJIEMEHTa OTMEUYaloch Ha BapuaHtax ¢ Hopmoi 100 kr/ra. 3ameTHoe
YBCIUUCHUC COACPIKAHUA ITOABUIKHOI'O (I)OC(bOpa B I/ICCJ'IC,ZLYCMOFI II04YBEC Ha6J’IIOI[aJ'IOCL oT
COBMECTHOTO IPHMEHEHHsI TyMaTroB U HUTpodocku. [lpumeHeHne rymaTtoB m HHTPO(OCKH B
Ppas3IMIHbIX KOM6I/IHaLII/I}IX YBCJIMYUIIO COACPIKAHUC OOMEHHOI0 KaJlug II0 BCEM HN3y4acMbIM
BapuaHTaM. ['ymaThl MO-pa3HOMY BIUMSUIM Ha ypoxail xaprodens. Tak, rymaT Kaiaus >KUIKUN
ToppsiHoit u Arpo ['ymar+7K cnocoOGcTBOBanu yBENTMYEHHIO YpoOXKas, B TO BpeMs Kak
npuMeHeHue npenapara ['ymar+7B He oOecrieunsio 10CTOBEPHOCTh MPUOABKU ypoxkasi KiyOHen
kaptodens. [lpuMenenue HHUTPOPOCKH TMONOKHUTEIHLHO MOBIMSIIO HAa ypokail Kaprodens,
KOTOpBIi moBbicuiics Kak npu BHeceHmn N100P100K100, tak u mpu BHecennn NSOPS0KSO0.
CoBMecTHOE IIPUMCHCHUC TyMATOB U HI/ITpO(l)OCKI/I B HCCIICAYCMBIX HOpMax YBCINYUIIO
YpOXaWHOCTh KJIyOHEH IO CpaBHEHHUIO ¢ KOHTpojeM. OJHAKO YMEHBIIEHHE J03bl BHECEHUS
MuHepanbHbIX ynoopenuit (NS50P50K50) ne moBnusano Ha BenwuuHy yposkas. Hamu Obuio
OTMCYCHO IIOJIOKUTCIIBHOC BJIMUAHUC COBMCCTHOI'O IMPHUMCHCHUSA T'yMAaTOB H HHTpO(i)OCKI/I Ha
coJiepKaHue B KIIyOHsX kapTodens a3oTa, pochopa u kanus.

KiroueBbie ciaoBa: kaptodenb, Yypoxkad, TyMarbl, HUTPOPOCKA, DIJIEMEHTHl IHUTAHHUS,
IjIoaopoaue Mmo4UBbl, ACPHOBO-IIOA30JIUCTAA ITOYBA.
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The article analyzes the effect of humates, when combined with a full and half rate of the
complex fertilizer (nitrophoska), on the properties of sod-podzolic soil associated with acidity
and the content of nitrogen, phosphorus and potassium forms available to plants (agrochemical
properties). The effectiveness of the preparations and mineral fertilizers was evaluated by the
change in the exchange and hydrolytic acidity, the amount of exchange bases and the degree of
saturation of the soil with bases. In addition, an analysis of the effect of humates and nitrophoska
on the yield of potato was carried out. The research results showed vivid changes in the
properties of sod-podzolic soil. Thus, all combinations of agrochemicals application contributed
to soil acidification, with the exception of Agro Humat+7 K. Growing potatoes on the option
without the use of fertilizers and biological products, reduced the content of nitrogen,
phosphorus and potassium forms available to plants. The decrease in the content of nutrients was
mainly due to their removal by the crop. The use of nitrophoska increased the content of easily
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hydrolyzable nitrogen, while the highest content of this element was observed in variants with a
norm of 100 kg/ha. A noticeable increase in the content of mobile phosphorus in the studied soil
was observed when the combination of humates and nitrophoska. The use of humates and
nitrophoska in various combinations increased the content of exchangeable potassium in all the
studied variants. Humates influenced the potato yield in different ways. So potassium humate
liquid peat for potatoes and Agro Humat+7 K increased the yield, while the use of Humat+7 B
did not provide a reliable increase in the yield of potato. The use of nitrophoska had some
positive effect on the potato yield, which increased both with the introduction of N100P100K100
and with the introduction of N50P50K50. The combined use of humates and nitrophoska in the
studied rates increased the yield in comparison with the control. However, a decrease in the dose
of mineral fertilizers (N50P50K50) did not affect the yield. Some positive effect of the combined
use of humates and nitrophoska was noted on the content of nitrogen, phosphorus and potassium
in potato tubers.

Key words: potatoes, yield, humates, nitrophoska, nutrients, nitrogen, phosphorus, potassium,
soil fertility, soddy podzolic soil.
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Ps13aHCcKMil rocy1apcTBEHHBIN arpoTexHojornyeckuii yausepcurer uMenu [1.A. KocterueBa

B OoTKpbITOM TpyHTE BO3JENBIBAIOTCSA KYJIbTYpPbI, KOTOpPbIE OpOILAIOTCI KOMOMHHPOBAHHBIM
CIOCOOOM — COYETAaHMEM ECTECTBEHHBIX OC3JKOB W MCKYCCTBEHHOIO JOXAs. Bbicokue
HHEPreTUUECKHUe IO0Ka3aTeld MCKYCCTBEHHOTO MJOXAS NPHUBOIAT K pPa3pyLICHHUIO IOYBBI U
00pa30BaHUIO MMOBEPXHOCTHOI'O CTOKA, HEPAaBHOMEPHOCTH TOJIMBA, YTO CIIOCOOCTBYET pa3BUTHIO
spo3un. B Hacrosiiee BpeMs CyIIECTBYIOT HacaJKH C OTBEPCTHSMH, OTIIMYHBIMU OT KPYIJIOTO,
XOTSl MX MapaMeTpbl HEI0OCTaTOYHO 0OOCHOBaHBI. [IpH MCHONB30BAHUU HEKPYIJIBIX OTBEPCTHUH
JOKIEBAIbHBIX HAacaJoK BO3HUKAeT WHBepcUs cTpyu. [Ipu ucTedeHuu cTpyM U3 KpYIJIOTO
OTBEPCTHS] BO3HUKAET MHEPIMS JIBHXKEHHS JKUIKOCTH B paJUAIbHBIX HANpaBICHUAX K
OTBEPCTHIO, YTO OO0yCJaBIMBAE€T CXKaTHE CTPyH. A TpPU HUCTEUEHUU IKHUAKOCTU U3
AJUIMIICOBUJIHOTO  COIUIa HEPAaBHOMEPHOCTh JIaBIIEHMM B  paJUalIbHBIX HaNpaBJiICHUSX,
BO3HUKAIOIIHUX OT WHEPLUUOHHBIX HArpy30K, CIHOCOOCTBYET HHBEPCHUU CTPYH, U3MEHEHHIO €€
nonepevyHoro ceueHus. [Ipum ncredeHnH M3 AOXKAEBAIBHBIX HACAJOK Yalle BCEIO PEaIU3yeTCs
HECOBEPIIIEHHOE C)KaTue CTPYH, KOTOPOE OMPEENIeTCs HE TOJIbKO CTENEHBIO CY)KEHHUS MOTOKa,
HO U CKOPOCTBIO CTPYH, Pa3HMIIEH JABJICHUH U CHJIaMU ITOBEPXHOCTHOI'O HaTsOKEHUS. B naHHON
paboTe wuccreAyercss YCTOMYMBOCTh KOMITAKTHOM CTPYyHM, MCTEKAlolle W3 OTBEpPCTUS
SIUTMIITUYECKOM  (QOpPMBI, HMCXOJA M3 CHJI TOBEPXHOCTHOTO HATSHKEHUS C  TOMOIIBIO
HHEPreTHUECKOro METO/Ia; OLIEHUBAETCS M3MEHEHNE aMIUIUTY/Ibl KoJieOaHUI TOBEPXHOCTH CTPYH
BO BpeMeHH. OIpeneneHo 3Ha4yeHHe OTEHIMAIbHON SHEPTUU MOBEPXHOCTHOIO HATSKEHUS IS
AITUIICOBUIHOM CTPYH Pa3IMYHOIO CEYEHHUs B JIMama3oHe 3BYKOBBIX 4acToT. MccienoBaHusMu
YCTaHOBJIEHO, YTO C YBEJIMYEHHEM pPa3MEpPOB OTBEPCTHsI HACAJKHU BO3pACTacT MOTEHIMAIbHAS
SHEpPrusi TOBEPXHOCTHOTO HATSHKEHHUS JUISl DJUIMICOBHIHOM CTpyH —  YBEIMYMBAETCS
YCTOMYUBOCTh CTPYU M JUIMHA KOMIIAKTHOW YacTH CTPYH, CJIEIOBATENbHO, KarjaeoOpa3oBaHHE
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HaAYMUHACTCS ITO3XKE. Hpnqu, YEM BBIIIIC HaCcTOTa KOHe6aHI/Iﬁ (MGHLH_IG JJIMHa BOJIHBI), TEM HUIXKC
MNoTeHUUaJIbHasA 3HEPTHUA IOBCPXHOCTHOI'O HATSKCHUA IJIA 3J'IJ'II/I1'ICOBPII[HOI71 CTpyH, TEM JICTUC
CTpyd pacmajgaercs Ha Kamuii. TakuM oO0pa3oMm, BbIOMpas NHapaMeTpbl CEYEHHUs, MOXKHO
OTPENEIATh JUIMHY CTPYU U XapaKTep KarsieoOpa3oBaHHUS.

KuaroueBble cioBa: OpOHICHUC, NOXKACBAJIIbHAA HacalKa, 3JUIMIICOBHUIHOC OTBCPCTUC, MHBCPCHUA
CTPYH, BOJTHOBEIC ABJICHHUSA, DOHEPIUs ITIOBEPXHOCTHOI'O HATAXKCHM.
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In the open field, crops are cultivated that are irrigated in a combined way - a combination and
use of natural precipitation and artificial rain. High energy performance of artificial rain leads to
soil destruction and the formation of surface runoff, irregular irrigation, which contributes to the
development of erosion. Currently, there are nozzles with holes other than round, although their
parameters are insufficiently substantiated. When using non-circular sprinkler holes, jet
inversion occurs. During the outflow, the inertia of the liquid movement occurs in radial
directions to the hole, which causes the compression of the jet. And when the liquid flows out of
the elliptical nozzle, the non-uniformity of pressure in the radial directions arising from inertial
loads contributes to the inversion of the jet and contributes to a change in its cross section. When
flowing out of sprinkler nozzles, imperfect compression of the jet is most often realized, which is
determined not only by the degree of narrowing of the flow, but also by the speed of the jet, the
difference in pressure and the forces of surface tension. Let us investigate the stability of a
compact jet flowing out of an elliptical hole, proceeding from the surface tension forces using
the energy method, estimating the change in the amplitude of oscillations of the jet surface in
time. Let us determine the values of the potential energy of surface tension for an ellipsoidal jet
of various sections in the range of sound frequencies. Studies have established that with an
increase in the size of the nozzle orifice, the potential energy of surface tension for an ellipsoidal
jet increases - the stability of the jet and the length of the compact part of the jet increase,
therefore, droplet formation begins later. Moreover, the higher the vibration frequency (shorter
wavelength), the lower the potential energy of surface tension for an ellipsoidal jet, the easier the
jet breaks up into drops. Thus, by choosing the parameters of the section, it is possible to
determine the length of the jet and the nature of the drop formation.

Key words: irrigation, sprinkler nozzle, elliptical hole, jet inversion, wave phenomena, surface
tension energy.
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OIIHOI71 U3 COBPCMCHHBIX 3KOJIOTHUYCCKUX HpO6JIeM IUTAaHCTBI ABJIICTCA JCTpadalvs ITIOYB.
BCJ’IG,I[CTBI/IC X MJIIATCIBbHOIO HEHUCIIOJIB30BAaHUSA M HapalluBaHWA IIPOU3BOJACTBA KOPMOB JJIA
pasBUTHSI KMBOTHOBOJICTBA OCOOYIO aKTYaJIbHOCTh NPHOOPETAIOT HMCCIENOBAaHHUS B O0JIACTH
OCBOCHHA 3aJICKHBIX 3€MCIIb C YUYETOM JIOKAJIbHBIX ocob0eHHoCTEH HpHpOI[HOﬁ CpCabl.
Y4uThIBasg, YTO MPOU3BOJCTBO KOPMOBBIX KYJIBTYp MpEACTaBIIs€T cOOOM OIWH W3 INAISIINX
PEXKHUMOB BOS,Z[CIZCTBI/IH Ha IIPpUPOIHYHO CpCay, B pa60Te npeajarac€rtca Ha4dYuHaTb OCBOCHUEC
SAJIC)KHBIX 3CMCJIb C BbIpallMBAHUA OAHOJICTHUX MW MHOI'OJICTHUX TpaB € HNPHUMCHCHUCM
IMOYBCHHBIX MCIHMOPAHTOB, B Kad4€CTBEC KOTOPBLIX MCIIOJIB3YETCA FYMHHOBBIﬁ npcrapar ¢
ouorymycoM. lLlenpio pab®oThl sBISETCS HM3y4YEHHE BO3JCHCTBUS TYMHHOBOTO IIperapara ¢
6I/IOFYMYCOM Ha CBOWMCTBA IIOYBHI U COACPIKAHUE NMUTATCIBbHBIX BEIICCTB B CCHC IMOJIYUCHHOI'O
YpoOXxXad KOPMOBBIX TpaB. YcTaHOBIEHO BIIMSIHHC npeajaracMbiXx IMOYBCHHBIX MCJIIMOPAHTOB Ha
IMOBBIIICHUE KAa4Y€CTBA KOPMOB, a TAKXC ITOJIOXHUTCIBHOC BJIUMAHKWC HAa OCHOBHBLIC ITOKA3aTCIIN
mjIoaopoaus MMOYBLI. Takum 06pa30M, Ha OIBITHBIX BapUaHTaX 6BIJIO AOCTUTHYTO COACPIKAHUC B
CyXOM BellecTBe ceHa ceiporo nporeuHa 13,21-14,71 %, ceiporo xupa 3,28-3,51 %, ceipoit
307161 5,92-7,81 %, docdopa 0,33-0,38%, xanbrus 0,59-0,69 %. B mousennom ropuzonte 0-20
CM Ha OIIBITHBIX BapHaHTax Sa(bl/IKCI/IpOBaHO YBCIMUYCHUEC COACPKaHHUA NMOABHUIKHOI'O KaJlusd 10
111,4-164,2 mr/kr, noasmxkHoro ocdopa mo 71,7-124,4 mr/kr. B xoxe aHanmm3a 5KOHOMUYECKOH
u SHCpFeTI/I‘ICCKOﬁ COCTAaBJHAAIOIHUX  IpCaIaracMoro Imnoaxoaa IIPUMCHCHUS y):[06peHI/1171
pacCcyuTaHO, YTO CTOMMOCTb PACTCHHMEBONYECKOW MPOAYKIMH IIOKPBIBAET pPACXOABl HA
MNPUMCHCHHUC IIOYBCHHBIX MCIIMOPAHTOB. ypOBeHb peHTa6eJ'IBHOCTI/I IIpu 35TOM Ha JCPHOBO-
MOJBOJIMCTON MmouBe — B mpenenax 6,7-10,5 %, Ha cepoii necHoit mouse — 12,5-14,0 % mo
YCpeIHEHHBIM JaHHBIM 3a Tpu rojaa ombita. Kosdduument suepreruueckoit 3ddexTuBHOCTH
coctraBuia 2,3-2,5 en. B pesynprare mpoBeACHHBIX UCCIEIOBAHUN PEKOMEHIOBAHO NMPUMEHEHHE
TyMUHOBOro mpemnapara B go3e 150 n/ra (¢ xonuentpauueit 0,015 %) B mouBy BMecTe ¢
ouorymycoMm B f03e 10 T/ra mepea moceBoM B IMOJIHOM 00BEME B ITOYBY.

KiamoudeBble ciioBa: FyMI/IHOBHﬁ npcriapar, 6I/IOFYMyC, IIOYBCHHOC ILIOOOPOAUC, KOPMOBBIC
TpaBbl, CEHO, YPOKANHOCTh, OMOIOTU3AIMS 3EMJICICIINS, YPOBEHb TPYHTOBBIX BO/I.
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Soil degradation is one of the current environmental problems. Due to their long-term non-use
and the increase in feed production for the development of animal husbandry, research in the
field of the development of long-fallow lands, taking into account the local characteristics of the
natural environment, is of particular relevance. Considering that the production of fodder crops is
one of the sparing modes of impact on the nature, the article suggests starting the development of
long-fallow lands with the cultivation of annual and perennial grasses, with the use of soil
ameliorants, which are used as a humic preparation with biohumus. The purpose of the work is
to study the effect of a humic preparation with biohumus on soil properties and nutrient content
in the hay of the harvested forage grasses. The influence of the proposed soil ameliorants on
improving the quality of feed, as well as a positive effect on the main indicators of soil fertility
has been established. Thus, experimental variants had the following content in dry matter of hay:
13.21-14.71% of crude protein, 3.28-3.51% of crude fat, 5.92-7.81% of crude ash, 0.33-0.38% of
phosphorus and 0.59-0.69% of calcium. The content of mobile forms of potassium in the soil
horizon of 0-20 cm increased in the experimental variants to 111.4-164.2 mg/kg and phosphorus
to 71.7-124.4 mg/kg. Evaluation of the economic and energy efficiency of the studied fertilizer
application system showed that the cost of crop production covers the cost of using soil
ameliorants. At the same time, the level of profitability on sod-podzolic soil was 12-15% and 22-
27% on gray forest soil on average over the years of the research. The energy efficiency ratio
was 2.3-2.5 units. As a result of the studies, it was recommended to use a humic preparation at a
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dose of 150 I/ha (with a concentration of 0.015%) into the soil together with biohumus 10 t/ha
before sowing.

Key words: humic preparation, biohumus, soil fertility, forage grasses, hay, yield, biologization
of agriculture, groundwater level.



