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MILK HOMOGENIZATION AND EQUIPMENT USED
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! ssaa@ssaa.rhitps://orcid.org/000@00326757944
The analysis of modern technologies for the homogenization of dairy products is carried out. The
most common types of homogenizers are considered. It has been established that rotary pulsation
devices are most effeee in the homogenization of dairy products.
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OVERVIEW OF ELECTRIC SHEPHERDS: FEATURES
AND APPLICATION IN ANIMAL HUSBANDRY

lvan S. DenisoV, Alexey S. Gretsov

1.2 Samara State Agrarian University, Kinel, Russia
Idenisov_ivan007 @mail.rinttps://orcid.org/0009003 10548360
grecov_as@mail.rthttps://orcid.org/000@002 35395642

The article analyzes the technical and economic characteristics of electric fence systems (electric
sheplerding) as a technological solution for managing the grazing of farm animals. It examines the
basic principles of the system's operation, including its design elements such asdthgghpulse
generator, currertarrying lines, and an insulation an@gnding system. The article provides a com-
parative analysis of the system's key advantages, such as its mobility and increased herd safety, and
also highlights its limitations, including the need for maintenance and its dependence on weather
conditions. Pactical recommendations for choosing equipment based on power, power supply, and
the size of the protected area have been formulated.

Keywords: electric fence, electric shepherd, controlled grazing, animal safety, electric fence, pulse
generator
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The article examines the concept of an integratedstary agreindustrial complex that combines

an ani mal husbandry building and a greenhouse
balance between sources and consumers are provided. Bdkededata, optimal ratios of livestock
numbers and greenhouse area are determined. Astade air purification and treatment system is
described in detail, which removes aggressive and pathogenic components and ensures the supply of
puri fi ee@gréhousd. o t h

Keywords:gr eenhouse, carbon dioxide, CO bal ance,
ing.

For citation: A. A Andreev,N. A. Dodaev& V. A. Syrkin, (2026)t rospects for the use of carbon
dioxide from farm animals when growipdants indoorsTechnologies, machinery and equipment in
agriculture: collection of scientific papefpp. 13-18). Kinel : PLC SamareSAU (in Russ).

dtsotcj d3j dzdetsj] Mj dzr MEtsj] ALW2Mlseats MisOdzS do O Isfy
detsmisd f tod tgHzdet$ 9 ey g dzdetsaptse d yd ME 52 dOctelkzL € d.
Qodzjdzd?2 wodzw jlsiqw MtsLHOdzd] L ORBS dgzlsr 7 0OG st
sowilsimw tj MkztemMsd HdzW HEkZzetse ts. sz yjor d3 Ofm
MO ¢ dobkfztzd paylgdsthhw Istsydzr 2 B O&ZzOdzM dd Yy HE
Ndowslsdzr 3d HdGMfeEbBcgediEsH® €0dy &i3 tOMmisj d
j 20 ttOMmyyYy sk SOCBEets BORZOAMO HEY OMYf tetsMistcC
S lsd BOdz! dz" =~ $HlEMOdg? §gelf gedejitodpts? MdMisj B3
Offdzr 2 d 1 WWJiClsdodz 2 t&Hdijdz asLHEZMdZr i3 f SlIs
Mdeso dz" &3 ftetsyj Mipsds, tsftejHjdwves hddis ftesHizCIsd o
ro0Ojdd 2 kZtOo dgj dzd j d3:

P IIISITRKT

6 CO + 6H O + Mo jlssoOWL OXzj 8G6® Y C H

ytse dzOMmdets L OSCBsdzz [ dBdR O, MEtswsmis! sy MO
] Efdsedwn LOCtHK' ssets GokzdzsO SOCddz WOCIsstesd yC
hddzmlso O tsotshdzgr 7 SCkzdzr bkzte B lsd z3Odz €20 0¢ tp geyn dzls|tis &
ydls jsdziodz h j Wsdsos?2 Olbdisfi jtods? (sStsdks 400 ppm
edzj esHO ftedotsHdls ¢ EMC tstch dzehs d Isf oz§ &d ¥ fs teth i d tzs
20-40%.

14


mailto:dodaevna@icloud.com
https://orcid.org/0009-0000-4054-0464
mailto:Sirkin_VA@mail.ru
https://orcid.org/0000-0003-2531-5423

stsdzd yj mMlsets CO

L eT Hj dv B
f CtCHid o dgs s . v Mtej v dey dedz j

1 sCOLOIsjdzd " Hjdzjdedw CO

H Odzdz" J

N do tslsdz g,
i 5 thdsse d" &

L Oo o0

vOBd&Zdyo 1.
tcOL dzd ydz d&3d G to

r r
1B go xdot rdoov o | M EEREL MG s
s{H ( HS2 dZOW ¢ 600 200- 250 4,81 6,0
doddz d (BISC Y 100 401 50 0,961 1,2
1 5q YO -def izl € g 18 1,87 2,2 0,043i 0,053

) slstej B dzsfmls! tOMmlsj dd2 o
hy dgdzgsflsd o Isj B j eObkzter .
Ckdr skt o §jtodsH

) slstej B dats fyls

CcO

©Oflsj dd?2 o

LOadMmdls tsls

1 sds'] s 4 ©tfide tf HsbisQelg o ecalp'
BOSC g BOd descts MO §ijHmls

v OB dzd yo
CcO

{ s d &30 202G

skd skt
ppm

AOL O ttsh

) Sis 6] B OLY Sz /]
o MmklkS(d

U 5RO ] ZsH G dzsh 1000- 1200

1007 150

Jeobkteiy ] dztsH sdztsh § 10007 1200

1207 180

800- 1000

4 OdzOls  dzd s § { 5LJISC O

60-90

O fMdetse j H Odzdz =
f4uddd CO
Cdeyd delstcOydd
tste

Bz O H dzv

sOBdkzdy 1 d

(1000 ppm)

Ssjfa (Nsape Qe »)f/dQcc2

f dztsh OHs Isjfdzdyr ,
Ndo slsdz = ;

9" Hjdzjdzedj CO
f slstcj B dzj dzd |

G HSs i ME SsBOW
Nygolf SEtsdztse + §
QCOZ meIZISIS'L{dZtSJ,

Qe wbislz Is 5y dzts j CO

LOadMmdls

9 dHC

a2
08
2
S

:

2 By des St Hj

sls tsfftcj Hj dzv dedzts ¢ s B d t§ dag alad W
BJtoy Isfw
stedjdesdioso sydzsets tOMyY sO:

)

50 Ms

¢ 0O;

Czdz! sztets?

Bq ds
BOSC Md O dz!

SHddd5 3 dotsisdr dg, ¢
] 1

Jteddzd tef tOMYJIstso:

1. RMMssydzd ¢: 100 ctdztse stGD/ Cfstdd dgizdg) o " OB s

T 1 dz¢ts d5CBs;@a.(100 5)/150 3, 3 G O:

1 [ 2% tSktgay@0 5)/180 2, 8 ¢ O;

1 1 v ) GkEds(@0 5)/90 5,6 ¢O.

2. RiMfstsydzd¢: 500 cetdztse Mo ddzj 2 dED/ 8@ thdgis ) (.

T 1 dv stSB@B@®0 1)/150 3, 3 ¢ O;

1 1 & sSkegx®W0 1)/180 2,8 ¢O;

3. RMbtyddS: -d&PHPL0] € e td d3j &3 COJ & BB HTEB) 0. 0!

T 1 dv IstSeg@4s(@Q00C 0.05)/150 3, 3 ¢ O;

1 [ dzZv s Siztgay(@00C 0.05)/180 2, 8 ¢ O.

t Ofmuy sr  f 8fs@L "Hed®® lssB § MY J yd ded¥ CO  Isjfdzdyr
OCkdo dzscts ttsMsO bs®Oktse Jdd sSckteyss ktejBljlshw
dzj 2, ddzd 10 000 ctsdzso ffIsdyr. | dzv dBBjdejj Istej BtsO
Stsdz % J § teygdetses'rjls'd3z Btsdz h j .

ltsLHER YdobldtotsHyj MStsets fsd3j M jddwy MmtsHjteyd
HtesH (H S), frdz, Odkdzijttcjd d §O0ktcjdds § Bd¢E€
ddv d ftjHMmisOodvis! fdH]j Bdsdscdud Mizfyeyf ©fdsf
cslstsoCd dzj Hsf EfMisddBBO. 1 toj HEZOECOjIsfw Mmdzj HEzs P OW 3

15



1. 10Btste oSl BER@®R dL Ltd MHjty Oddw ) dotsls
syuyadtsls W y dzts?2 o j dalsd dzv yd d .

2. ltejHo OtcdIsj dzr dzOW i = Odzed yd M< OW tc &A=z Hsjted@fyjd W
Wddz: ster cGiptsd LERO)SAYJFYIsSSd HdizY EZHOdzj ddw §r dzd
h jdedzr = yofmlsdy.

3. mdaBdyj M owv sydmisS O s OCF ) e dd Qdzd PL B pt

Bjtc f otHdy i3 tcOMmlso stetsds dadzd yJjtejL € OfiphR) Istsdis of
Wi stedets?2 S dMmdztslsr ) Hdzv dzgj 2IstcOdzdL Oydd d f tsGdztsh

4. U dztstsB gjudgh j deder 2 o tsLHEZR dzOftcO@o dzv jIsfypw o
sjtf dzstsB 3y dgdzd &€, GHJ §jtjHOY IS Isjfdzseolky | dzgj tcc b
L dzj e tsL OlstsOfs & to jizo .

5. Idsdazsedydi MEoOw d WddOdz de@wv thruy fighy S W ( ) istdniisto
d djbkzydns tttcOdduyimMcédn MtjHddzjdd?2 ([ [a) §tjHd
Bt dzv dz€ 52 . A d d&eQVde dezp@tc fiply HfftsiCdis 2 + W W j HIS B9 detsifigy d &
tcOdzlsdtoctso Odzdes e ts EZdzOo dzd 9o Odzgd W MlsOoah damw Ol oL 52

6. Vdz stcOW disdzj Istseo OV  H [ 1BG dzit OOV o OuMalftg ¢ o) H Iz

9 C O3] wgodff Qwpd Hdzv JdzOCIsdoea Oydd BOSIjted?2, odtolzf
7. 1 SHOYO o. B jfHIE(YdAS 0 dzjsdeds’c O Mo wsladsl 27 ,C O d f st
Ldteso Odzdzgs f sHOY kv o ftedStstedej oy d ddhmssoks L
nBotSHT .
[ OdzgdzOW MdMlsj BO BB iMfjuyudoOjls ftojsBteOL 59 Odzd
® BJLBYfOMde 2 tojfmMktci Hdzv EBfEdfyydd dbedaie@Ow M:
ftedojHJ d20O dzO tedMmizdzC 4§ 1.

ITaE 2 Tennsa

ToMaTE M OTyPUYb

DOTOCHHTED
Mo Aougermme CO:

B gemeHme O

BrageaaHme C0:
W Tenna

i ~ OrisslliEHHBR BO3YX
JarpRINERHLE oboraugcmmmi 00z
TEAARA BOXAYE |

CrcTems oGpatoTen
Tarnnsaan IHSPIHA
H NOZOrpenE

PrnbTp-cRpyhiep
OrmeTsa o1 HH 1
NaToreEHon

TennoDEs s HH HE

tdfm. 1. d4a]JBO ydquetbzdwydd otsLHEZRO.

16



0] Isj rndesdze v M sdz' L s9 Odzd W H G
doOdedd wpfpsgeizfEdElzy B¢ &' Hsl3d
ftcd EmMzsodd btsydtets tOMYY Is
dzdzr § tOMyy s fsCOLT 90 s toj Odzd
sdztse st wtshiffstt Mtes @O 581 0 Y Jsiy df lsizd yt
2 o M sftesHizSIsdodzr d3d S kdz Iskztc Ok
SHEetslssaCd oBLHERO tjhOjls Ctedlsdn
56 J dztso H;de@]\’BBkj)E&MﬂZBdZG{*‘J@JIﬁ]@tﬁz@
dzdd ¢ tHBBA A hjded?2 dz0 BMdzatso §

d ydats § tGJfr]Izthr]isiWW'lecfadztsJ ftetsdL o

s dMmMsS dmistsyds S s

1. Jomddz jo . R., [OhCtse u. Oﬁhdﬂtsﬁdfzﬁzdydzld
sjrdesdzsedd o' tOh Jo Odzedw totsh dzr » Ckdz Iskte o € tsdzls
dzOkC d TRrERMOC. 4 ( b.) -19.0

2. lomddz jeo, . R., [OhCtO w. |, wrtwCdd .
s rdesdzse dd d tdsjjHnfpisdou® M(CEsEEsBtH Zdzv ) Hdzv ftesdL o SH
ftesHEZSydd: Rdzdetso Oydtsdzdz § HtsMisdy jdedw dzOESCd d s
Oz YdeOSC Isd yj M< s2 '|'G®dg,@1’ts@,jdzuefgj'.El'ﬂu/v\-$7962018.

3. 1Ofmddz jo 4. R. JjJOPOLSCBH. 4. thqu’dz.teHHdzq). T
Gdui MEisets dBBHEZEY HMVW dJddsj demMdW d S Oydd Isj ndzsdzisc d
HESCydd / HBawnwﬁmmﬁamﬂﬁlmM%&m seddRf RYJOMETL
2019.1 4 . -88.6

4. stydlses 1 .p.ROCEZiCtedErldd O d { dj Clstetsdzd €
HdzZw fOCIsdyudimMédas LOdzvIsd2. sddzj d&z2 : wOBOmME OW
asqvw, 15®1 4.

5. it OLOBSISCO CtdiR3fdzj MO 1 dzgj cesMmMBjtcj cOs M dn
sotshdzr » CldzslbHte no sk MBS Slsjrndtsdztcedyde » S kdz Isde C

5 a3,

tc O
q o
y
G

011G
=t o
SH 5w

ohn
dz
dz

GRS SR

TEoGURT L
BTG

E-H QOR3GO

NGIFT O 110G 0
&
QIso = RPFTAOg

or o
ggecor
Wﬁo UTO@“—

T

Tt 0o o
oo .

&
N
Q —

L
9]
| dz
J
0
s
g
Is
d
H

O O =T WGE O G X

ONOR I
-5 g~

mMddz jo . RrR.; dMftsdd [O0"Ctse w.l., AOIREkISHJdSS
v. 4., stsydds 1 .1., stltses [ .1sddzjf @Ciqluszf6dzm.l . | . ,
6. rduSddzOBs.dz desflsy dzlf esdL o sHMIse O fMj dz' MC R &

Bjdedz 7 kMmdzsedwi / s. 6. rdySddE201fi 13 ( 8&])URd dzO
7. 1 OL tfolssilsdgi®] o dzf B 4 dzjdS IddgtlagdruigETeEend 2t § H Mls o
Mjd MEtsets YL Xl er@  ( LOE dz ydilsjdzr dz. ); tkz&¢. [ Oh

lofMddzr jo . R., JtedHdio0O uv.dw., AOIabklHddse [ .1
[ 8CtedySd?2 . .1 zdlditsadfd dg o). .(,. , [ jdzt e S50 0 1. ., |
67Mm

8. dffdeedl . ¢., J1OMddz jo . R., AOQOlmkzlHddtse |

Oy o Oded™ fosye' §OLsd // uOEOLA0. o WSIIJOREE 5. 2
3536:20244-2-24-30.

References

1. Vasiliev S. ., Mashkov S. V., Syrkin V. A. (2020) Cdewof energysaving elements of
technology for growing vegetable crops in controlled conditions // Bulletin of Agrarian Science of
the Doni =~ 4 ( 5.)1019. (in Russ.).

2. Vasilyev, S.I., Mashkov, S.V., Syrkin, V.A. & Gridneva T.S. (20D&yelopment of in-
tensive technology and technical means (biomodule) for the produaftiorganic vegetable prod-
ucts// Innovative achievements of science and technology of theirdwstrial complex: collection
of scientific papers. (pp. 5779). Kinel: PLC Samara SAU (in Russ.).

3. Vasiliev S. I, Mashkov S. V., Gridneva T. S., Syrkin V. A. (2019). Development of a
biotechnological module for intensifying the technology of production of organic vegetable products

17



Effective technologies for the modeagroindustrial complexi 1zhevsk: RIO Izhevsk State Ag
cultural Academy.P. 8689 (in Russ.).

4. Kochetov V. I., Syrkin V. A. (2014) Electrical engineering and electronics : guidelines for
practical exercise$.Kinel : Samara State Aigultural Acacemy, 2014. 52 jin Russ.).

5. Development of a complex of energgving technology elements for growing vegetable
crops in hightech cultivation facilities; hands Vasiliev S.I.; executive Mashkov S.V., Fatkhutdinov
M.R., Syrkin V.A., Ishkin P.A., Gridneva.S., Kryuchin P.V., Kotov D.N., Rakitina V.V., Morgan
D.N.T Kinel, 2020.1 156 p(in Russ.).

6. Zhichkin, K. A. Profitability of Crop Production in Modern Conditions / K. A. Zhichkin,
L. N. Zhichkina // Evaluation Issueis2017.i No. 3(89).i Pp. 27.

7. Maschkov S.V., Vasiliev S.1., Kruychin, P.V. [et al] (2019) Development of intensive elec-
trical technologies and technical means for digital agriculture. Resegnoti Kinel, 67 {n Russ.

8. Syrkin, V. A., Vasilev, S. I. & Fathutdinov, M. R. (202 Development of a plant for soil
disinfection with steam. Samara AgroVektor (Samara AgroVector), 4,-3024ln Russ.). doi:
10.55170/2948536:20244-2-24-30.

R dzW¥ s tc 3@ gxfovls sitc O A

I.¢.ar teCickdddzH dpy O ldzd ydp@nFUE R j dzls

o.0. ¢daifply g dzls;

10, | SIBEH j dals.

Information about the authors:

V. A. SyrkinT Candidate of Technical Sciences, Associate Professor;
A. A. Andreevi student;

N. A. Dodaevi student.

] CzOH Oolsttetso

1 ¢o. urick@Hydts] tkzCtseotsHMmMIse 5;
0.0. ¢didPfedmMOdzd] MisOl! d;

1 0.1 SHOMLOY dMOdedj MOl (.
Contribution of the authors:

V. A. SyrkinT scientific management;

A. A. Andreevi writing articles;

N. A. Dodaevi writing articles.

[BL BtedzOY MilsOls+ w
U $631.51.011

efltrfrir3r svfPurRIRtUVOZRL [T UTRC
rfc yfleoemifevr s [rtosfuvsr 1 Lvl3g

(@G J ded 2 | Opdag delz gj paf y
vo JteMEOW etsmizH OMmise jJ dzdzOW MJ dz! MEBSAtSL W22 MIse j dzdzOW
mail@tvgsha.ruhttps://tvgsha.ru

] MbOk! j ©OMMKBOIsteds O IsMvw figty detd jdaisjindeddzs?  tsts boH
ftsys', dn tsd o ferhjddd 1+ WWjClsdodatsimlsd Mmj dz
Yj dedd EmMsts2ydeoscets tcOLoadlsdw OctOtedatsets MjClststcO.
IZsed?2, bOSCdn C0OC kokdzdzDo JE @YK J 8 O ls@sdieits gjfty ISrEdPifsty) iy
sOCY] OROEseBosOW SCkd sdodtekzs h OV kdzdoe jteOdz dzOW
fils d dzts 2 .

E| tdzlz B )] 2026 .
18


mailto:mail@tvgsha.ru

sdzt yjo' j e ac@:dztsmis dzOv Bt OBBISCO fsysr, kMmlsts2 y
Zsedyud MSOY BiLBY OMdesMmis! , S kdz' sdoOlssts.

r dzv  ydisd tesoddaljve sptcj d3j dede’ § SClkzdz sdeadelzs hdj Gl
sB OB 5ls¢ du jfRedamds ¢/ dd , ¢0hqwr § SBBtkzHto Oddj o
s d dzj: Bzt A& O BOtcfif @ tp2086.4. 18-23.

MODERN CULTIVATING IMPLEMENTS FOR SHALLOW SOIL CULTIVA  TION

Evgeny V. Golubev
Tver State Agricultural Academy, Tver, Russia
mail@tvgsha.ru; https://tvgsha.ru
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The article presents the results of an analysis of the layout schemes of modern seeding complexes
equipped with tine openers, specifically considering the design features of five domestis. mode
Based on the conducted analysis, a layout for a seeding complex is proposed, wherein the tine openers
are arranged in three rows with increased spacing between the rows, thiewhspeing tine harrow

is set at varying attack angles, and the slattéler is designed with inclined slats and equipped with

a weighttransfer mechanism for operation in a passive compaction mode. The developed scheme
allows for simplifying the design, reducing metal consumption, and improving seeding quality.

Keywords: combined cultivator, seeding complex, tine opener, layout, spring tine harrow, slatted
roller, seeding quality.
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MODERNIZATION OF A GRAIN DRILL ANCHOR COULTER
FOR ENABLING OPERATION IN STUBBLE CONDITIONS

Mikhail A. Terekhin 1, Pavel N. KhoreV

! Radiozavod, Penza, Russia

2 Penza State Agrarian University, Penza, Russia

1 m.a.terekhin@rf58.ru, https://orcid.org/06000216139627
2 horev.p.n@pgau.ru

This article provides a brief overview of tdesigns of anchor openers designed for use with mini-
mumttill and naotill technologies, based on which A proposed upgrade to #SSBystritsa seed

drill's hoe coulter is aimed at ensuring higinality seeding in fields with crop residue on the surface.
The design of a modernized hoe coulter for 8PS Bystritsa seed drill, equipped with a disc knife

type cutting device, is presented. It is concluded that the proposed technical solution is effective, as
it is based on the positive experience of leadimgding equipment manufacturers.

Keywords: hoe coulter, SSPS Bystritsa seed drill, cutting device, disc knife, parallelogram suspen-
sion, seeding, crop residue, soil pressure, upgrade.
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This article provides a brief review of the most popular mechanical seeders for row planting, both
domestiand foreigamade, and also examines the advantages and disadvantages of mechanical seed-
ers.
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DEVELOPMENT OF THE DESIGN OF CLOSING WHEELS
FOR THE GASPARDO MTR 8 ROW CROP PLANTER
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The article presents a developed design of closing wheels for the Gaspardo MTR 8 row crop planter,
intended to adapt the unit for work in minimally tilled soil. The standard rubber closing wheels do
not provide highkguality seed covering under conditions of a large amount of soil clods and crop
residues. The proposed tine wheel, equipped with flattened ends of the tines, ensures chipping and
crushing of soil clods and effective movement of the crushed soil intoittoevffor seed covering.

The design allows the wheels to be installed on the planter without modifications to standard units.

Keywords: row crop planter, Gaspardo MTR 8, minimum tillage, closing wheels, tine wheel, seeding
quality.

For citation: TerekhinM. A. & Yashin A.V. (2026).Development of the design of closing wheels
for the Gapardo MTR 8 row crop plantefFechnologies, machinery and equipment in agriculture:
collection of scientific papergpp. 46-51). Kinel : PLC Samare5AU (in Russ).
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ANALYSIS OF VIBRATORY ROLLERS FOR SOIL TILLAGE AND ROAD ROLLERS
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This article presents an analysis of existing patented developments of vils@itdiljage rollers.

The paper also provides a classification and comparison of road rollers available on the market and
used in road construction. As a result of the analysis, a new development is introduced, which com-
bines technologies from both sectan an effort to achieve the highest productivity and versatility.

Keywords: roller, vibratory action, soil, road rollers.

For citation: Proshkin V.E. & Salmin M.A. (2026).Analysis of Vibratory Rollers fosoil Tillage
and Road Rollerslechnologies, machinery and equipment in agriculture: collection of scientific pa-
pers.(pp. 52-58). Kinel : PLC Samara&SAU (in Russ).
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CLASSIFICATION, STRUCTURAL FEATURES
AND AGROTECHNICAL PRINCIPLES OF THE APPLICATION OF SEED
AND PLANTING MACHINES IN MODERN HORTICULTURE
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The article analyzes the mechanisms for sowing and plargedyin horticulture. The classification

of machines according to functional purpose, type of mounting material and principle of action was
considered. Detailed analysis of structural units and technological processes for the operation of pre-
cision seederseedling machines for seedlings with open and closed root system, as well as special-
ized machines for planting strawberry seedlings.

Key words: gardening, sowing machines, planting machines, precision seeding, agrotechnical re-
guirements, tillage, standhof seeding, density of standing.
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POST-SOWING SOIL ROLLING AS A METHOD FOR INCREASING CROP YIELDS
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This article examines thregronomic significance of soil compaction during pasiving cultivation.

The relationship between mechanical compaction of the treated soil area and key soil parameters,
such as soil density, moisture absorption, and protective soil layer thicknessfuiycaxamined.

It is established that a competent approach to this procedure significantly increases crop yields,
thereby resulting in timely and even emergence.

Keywords: Postsowing tillage, soil, soil compaction, method, soil rollers
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The analysis of agricultural land was carried out. The most promising crops were identified. The
systems designed for sowing row crops were considered. The classification of row seeders was made
according to the method of aggregation, the number of opesatierformed per pass, and the method

of operation of the seeding unit. The advantages and disadvantages of these systems were identified.
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This article discusses seeding machines that perform not only sofvihg main crop, but also a
number of other operations in one pass. A classification of multifunctional seeders is presented. An
overview of the most popular seeding machines and complexes in central Russia is provided. The
distinctive features, advantag, and disadvantages are discussed.
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machine.

For citation: Dick, I. I. & Kryuchina N.V., MishaninA. L. (2026). Multifunctional Sowing Ma-
chines. Technologies, machinery and equipment in agriculture: collection of scientific papers.
(pp. 72-76). Kinel : PLC Samareé5AU (in Russ).

t OLGOBBISCO RhseoWkzdtydsdzOd dr i fj & MR LW
OGtej GOItse, MlsOdztse dlsMiyts £ teiz dgjj dedztsiEiz ¥ O tistsfipjsiis ®tc j .
fodzdzv s dej MO tsdz C5 B jtOYd2 L O tsHdde ftetsatsH, Yls
OHOf Isdtelze sfMw § sH ©WOL &Jyds j Ekfmdassdw  bdfr SCkd
dzsfls! . I dzjHtejdedj |sOf §REish)lE adisjds e @y BO&O ¢z dgts Bz
tcsHdz' » i MztemMse d Mdedy j deds dzj GOIsdJodesegts o tsL HJ 2

Erds¢ RrR. R.., lgstes d e da)ze

72


mailto:ivan.dik.19@bk.ru
mailto:natali24.86@mail.ru
mailto:mishanin_al@mail.ru
https://orcid.org/0000-0002-0371-1057
mailto:ivan.dik.19@bk.ru
mailto:natali24.86@mail.ru
mailto:mishanin_al@mail.ru
https://orcid.org/0000-0002-0371-1057

I sfmjodz | BOMNddzr twOL dzd yoels s Ctsdzdyj fmlsoe
sHdssY j eOydtsdzdz |, CsB3B ddzd tetso Odzdz' j§ O Azl Iz
ftosnsH or f Sdzdg? ¢ i SHjdelz I jltd@E Yy ¢ dZzOfmfmd W d ¢ Oyd
tcso Odzgd j, btcOdmf stclsdtetso Odedj, ESEZOHCO Mjdfesz d d
Mjo. | Odedz" j] BOh ddz" BT dzd OSCkkzOdz dsdw o N jipteastdj dk.
tcOMmisjddj osHyjMédr "ALw2MmMlso O OS] &BOhddzr o
tetslsjrdzd yj MSdrn MiesCtse fsMjoO o fsdzdaWlils! Ists
CtcOddzgj todmC s Odadzts.

t OLOBSISCO Cd3Bddzd tcso Odadyr Gw fifvis frig] o ldes By JZ3ON Of dp, J
dzi folsjtewdzO Moty OCIEOd dsfMmils! . std3B ddzd tets o Odzdz
SHds?2 sfjttOydd. stdiBddedtetse Odzdz” § d30h ddz@ & dzOmMmd
yd2. uvoS, fsmjode j € tsdif dzj Sifrfe O ylegftra: iz Istf tpor j ftds-detdsvirids dal
tcOBtlsCE, ftodCOlr o0dedj fYtyer, foMmjeo shdse ds2 ¢
odgi Midedi EHBBtojdzdj, §omdzifsmiodesi ftedC Olsr o Odad
fsdzdzv 6 sfipw COC o wOL dzd ydzr = € BB g0 d #5- clzj |5 O dzi ¢
fdzvtcdzr n RBdese W 2dz ydsdzOdz! dz' 7 fj W dzts € .

HjWwWdkzCO L jtodztso OV Is-BEC Go (g 5O L OY Gy HMIsOs dzv j§
odetsy OGtj cOYydtsdedzsy EZMmMlstets?2 Mise s, ftcj HAdZOL dzOYJ «
dz' skzte d oladidiigiadOdzds t:OdzH 5B e dzd 2. gstsdemlstelzC ydw
j Mesdz €5 Szt yjorn {0z d3j dzlstse, SClstste’r § tBJ MY J Yy
dsos?2 MjwdSd wWodw jlsipw ttORBO, or f tsdzdzj dzgdzOW (L

EMmlss?2 ugg 8 Bl yj NS B3 dzOctckzL SO d Htsdzéso j ydetsfls
0 2 tficsfodssi dz’ @ S dzj MO. wjwdks0O tMdOh j 20 HJMEC
slsdzd ydz" sd R OtcOCIsjtedMisdC OB s L OcdzzBdzj ded® fj o3
zdtetso Ols! i@ dzlzs G H" 2 Msh dzad S ddizj JIs oL d3dtsy des

dz
Hetf sdzdzd Isj dz' dets f s h O Is LWWjClsde desls! OB B
CjtO, COYHMN2 dL SCSbtstera d&dil ki ¢ HdAY M @Y d
fdzj ClsOdzd W = Oalzdfmyij N0t h drn Of f OtcOIstseo: H&W HBL s,
smdzONM j dzO qunglsafd30[ Meh dzd Ok, Ctlststcr | B dzOH O
dzj ded¥ M Bwde. GCIsd Mshdd¢d fsLoadzvels Issydss € tsdzlst
gisdi i s oL @BExdtfigsd Cf EZcdzO OOSCd, yYybt HBY sdddlsj
BBIs' EZMtwts2MmMlsea ©. 1 dzgjMmjdedj BEHtBjded?2 d Mmj BWdz ¢

tdfmf debesW2dzC ydtsdzOdzr dz" | ftsfmjoder §j &BOhdder :
OfMjvwdSO L jtdtses OW Isdz,SasRvVCH £ 6 O ConGest-Salitiars

g WwWd@MO12000 ¢ topEz@edbdker dzv tslsj yj Milse j dedetse s tor d
9 #0O0BOLmME 2 tBEZOMISd (tedm. 1 B). wjwdkz¢{O DMC 12
FHtsBtoj dzd?2, Ctlstster 2 twOMmMf sdztsy j dz @d3' L. O HCdig R1Is  ysGAeSdj
ssodzj dgdzr 2 dL dzdmlsseots?2 MlsOdd, d dikRiil ftowdBskzet
HdIs © Ho9 O ottt SsBKOL A » StdkEMO, §H C(lstte’ &3
fr]lstG Cydw BEdS jteO fLotdyjls tOg dzdakltcdgiy d3e @ fftc Jzm
2O hdesSsftosWdd d' | BYftstedsr | Stdzj MO MjwdeCd. 1 dzl

73



HOlYydSd kZtosodw MmjdkvWde stSEGHO ktetse jdz@ Mmj W dz Mmdad
zv j sfpw Mtstslse jlsmiseazs h Ow d ¢ Is tshigatcjdpdi@i, dzjudsdsts 1 tdsjL @ c
dzj sBrsHdBsMis! HSLOfwOoCd. | dzv fftojHBISotON j dad W
tczs hdj EkMmMbbtes2Miseo O odgzlsted BERdzS jte©O EkMlsOdetse dzj dzO
dlsmw BtejL jdzstsar d3 Isj dzls 5.

ltedotsH HBL dtelzs M d A ldefimkvgjtds2fiils ofy tsizdstgh * 8 f tcdo ts
Metsets Ctdzj MO, Cobtts] omskfOjls o CsdsOClk M dj
tckHtso Odets tekzCtsWisCts?2 Hdzw ftoso jteSd otOh jdedw o1 My
SOdetso &  detstedsr o' MJjoPdedtf Bc@azigh teis|p dz6 dgdzif s Y
k. ftokzy ddedesets WS MOItste®. 1" Mmjwdade j fj ogj dz0 f s
nO, MBLHOOOjBscets o jdsddzyisstetsdy. o j d3gj dz0 dzOG dzj
Isj dz' dets?2 ctdzsoaCj. W jitcdBidgd® 00 BORPUPL zdq ©j dzf
Jdls oroBBHd j Gbke jtmMisdw, Clstter j ¢ Jtodij Isdydats
fsHotSHWh ddBid Mmj dizgj dzO ¢ fr]tshddeG)d:s s OOV Cdmistelz$

tcOMmisj dadw d odesmdls! EZHsBcg df ¢ sezV B)j ez WS BEuy Dfg
Is ts o[ 20B].

Il skddydd tls fsMmjoeder n BONddz fsysssBtcOB OIS’ 9
BfIs! Ekdzdo j e Odz' e=Sdlitiar ¢ s dz€E @z T mp C s Odzed?2 L EMKE
pjlMmisokzjls {Isdd It B o Odafw R i R d§ MEADRZY (0 & s dzy
or mMsC e fsdLotsHdIsy dzf detsflsy d EZHBBMleats L OGctelkzL €
fskm¥ jtedujMSds HdMSte Ljcekddeks sy s ¢ dkzs dd
ftolzy ddaj dzdz" | f dzOdzd tetso tsydss @B tissde' W Higwv] ydiffdis ddzts. =@
djWwWdkzC O tsBBtckzZHBS9 OdzZO Btsdzr hdds hddedzr dig S OSCtsdz M  to
zdj d tBiMfjuyudeOjls SCOyJjMmlse jdzdes] GBteOIsdesy tcd €
fstesdtetso S 5 HEBStse O tsB Ndjocty d3f 6 dz! HLotoRGidddi'C. s o Y
Opti Disc M tBtejL ddzj dzdzr 3 tetsdzd ¢ Odsd ISBmequc{aOBI
d btsydes] MBdz* Hjdzedj L OHOdzdzts? cGdzzeddzr HOYj dz0O
MsMlsOodzv jIs 3500 ddzd 500 0dzteizd z@figls to s dls 4j 6 5d H dg i dz'hv
tcj etstesH C d Yybsts ftsLots deJLs LOGtlzy Ols: EHBBtj ddw
gdzd 60: 40 [BO BIsfhj ¢ BlzdzC jtcO dzj e Cts L Off sdzdgv 8 Is

[dz2v ftejHy M o dats? thgoBtsLsco[ ffisuis & " jd e tstels dz'lz
BiMlsdes M HobkrHdmMEtser d3dd Msh ddCOBBd HJOMR] stesd3 4
FHisBtoj dzedWV dzg©@ dgkzy dzlz¥ cdzzeddzz. [ Oadzj dzedj Mtsh dzd € &
ysts tseimMfjudoeOjls dzOHjydetsy odzj Hicj defl3dzo s f SEBlzo O
M smMseMisea e s sflsd BOdz? des Bz tsBtcOlsdegs Bz e ¢ Ols™ 9 O
thJHaOtsc[ISJ dz' dztse s Bk dzslsdzj dedvw fsfmjodzr = ttWwHBO 9

dz" 2 stcOf j ydjod dz,fl) Z{ dztsisdzw & P d 2 COLtsS. d j B

I

OptiDisc M ftsmdzjHkzshddk tesdzdStsd 9 jHjddwY B MY J
BjyHEZEGYH! | 167 did3, COtOdzlsdtelzY O des 3] tecdlts |
Solitar tsls LEMKEN ftojHMlsOQoadzw jls MtsBts?2 dBRdesetsW zdzC yd
mMiBj o' MsCks fHJtesdLotHdIsj dz desils! , EZHtsBMmMlseats 1+ ¢
dHjOdz' dzf s o Bstetsds HdzW Mo tej d3j dede' = Mj dzt ME R L W

CteCdd3 fteddsj tetsds Ctsd3B d dzd tetso Odzdzts?2 d3OM d dz" W o dzw

f O dzfndpzoneWerke [ @Qzddnj W dzC O ftoj HMIsOoadzw jIs MtsB 52 led3|
ststc®, IkCso' MjoaOsh j22 Miwdkid d ©OLBtOMr 8 Olsj dzw
tcj GOsdteso Ols! Mw o HdER OctkjcOlsj, ddzd »J tlHjd
ftsdej dzls T d30 Gy ok dsCfca’ @EsHERs ¢ 14

74



t dMs sk ddz totso OdlzOw fyj w dz€ O

| dzsetstsBtcOL ) dRBdsetW zdl ydsdzOdz: dzf = § smi o dzr
B OB ) BOSCMHdhEOd ds? 4% jClkdo dshl: ¢ dhfsd Lso
stsotc] d3j dedz" 2 tor desC Mg3@h s BN B bplsd pdtzd B¢, ylsts
sEcOddL Oydd dwsyjls Brls! bHsodjlsostdO o SwKOlsyO

s dimMs¢ dhmlssyded € tso

1. steyddzO . 1., steyddz 1.1., rdddhtse .l
9 OctetsMmjSChtstey // Rdzdzso Olgg BdedeS g & f)lsdy p tetf dzd 620 iz
[ i HEZdOLSH difst? O Oz oy jddtsS 52 CtsdeW jtoj dzxR€9d . s ddgj dz' ,

2. stweyddz© 1.1., [dhOdeddz ¢.[ ., 1 Jdddmtse a. |
ZOos e Oydisdedetse s B Stz H 59 Odad W qteqtsgasﬂ)]g;tsgsjggisdzysfn
v. 4. T-442. 4. 39

3. sO0dzOjo [.¢o., 1dS R.R. 1 dWWjtej dzydtctso Odzadats
hdder  GBtstkzHtsoOdzedj o Mjdz MEBB ~L-YBPEB Y] BHE &
CtsdeW Jejdzydd. sd8Bj &zz, 2023. uw. 35

4. s00z0j 9 10y jdzse [ . [ ., 1 tsdzEHBO | . 5. s d&zOMM
MidoOshdn OffOtcOIstse [/ / witsbj Lbzg ughigd se ®dztsp j ff fizy 11 gk
fMlse j dzdz' = fsyjmmse d Isjndesdzsedyd M d~f uin@Sidsc wl. -
M2 CtdaW j to] dztpdidlz Tz dzjpilsde@ td3, -dzff o W Bhdetes Ddzd B ¢
dkzsets WOSCEkEd SjIsO Ay fuv 1 JtjdBikztZEMSd?2 Jov. [to

libtetse ¢. [ . RMMdzjHtso Odedy Htsyj MMO HEL dtc

=

5.
Sady destsydz' &3 9" jo O HEBsSOY EPEOIS BRI . I omddz § o
. [lsuyjls B 1®$MEH@W@@M@&@WBL®Q@HSJQWOW
6. stsydds, 1. 1. wjdzj CydtsdedzOY Mjiw dzC O Hdzv st
stes yddz, w. 1. JHuBsoGddz 1 .til20158tws Jefdz 17. v j dz
7. 1jlttse, ¢. . odzOdzdL L Otekzejydy 8 fjwdtse
d
d

—

wo/ . [. Vjibtese, . . w"twCddz // RLOJjMIsS
j dadzts 2 T200Q.H™j dftfud.. -28.6

References
1. Kryuchina, N., Kryuchin, P., Denisov, S. Innovative achievements in science and technol-
ogy of the agrandustrial complex. IBC Samara state agrarian university, Kinel conference: innova-
tive achievements in science and technology of the-iagestrial compex kinel, 18 21 february
2025 organizers: ministry of agriculture of the russian federation, moscow samara state agrarian uni-
versity, kinel.

75



2. Kryuchina N.V., Mishanin A.L., Denisov S.V. Features of the use of modern navigation
equipment in sowing andrdizing // Samaraagrovector 2024. Vol. 4. No. 2. Pp. 394

3. Kanaev M. A, Dik, I. I. (2023)Differential fertilizer application.

4.Kanaev M., Parfenov O., Polyudov G. Improvement of engineering and technical support of
production processes and teological system®Orenburg State Agrarian University, Orenboom-
ference: improvement of engineering and technical support of production processes and technological
systemgOrenburg, February 7, 2025 Organizers: Orenburg State Agrarian Univerghpurg.

5. Petrov A.M. Study of the process of dosing seeds of a selection seeder witkbaltdisk
sowing apparatus. Petrov A.M., Zeleva N.V., Vasiliev S.A., Syrkin V.A. Research r&aonara
State Agricultural Academy. 2013.

6. Kryuchin, N. P. Seleain sower for difficultto-loose smatseeded crops / N. P. Kryuchin,
S. V. Vdovkin, P. V. Kryuchin // Selsky Mechanizator2015.7 No. 3.1 P. 17.

7. Petrov, A. M. Analysis of foreign seed drills for row sowargl trends in their develop-
ment/ A. M. Petov, V. A. Syrkin // Izvestiya of the Samara State Agricultural Acadén2007.1
No. 3.7 Pp. 2628.

RAdW stcd3Oydw tsB OQOoalststcOn

stes yd dz@ €10.dzHIld.H Ols Isj mdzd ud MSdr d&OESC, HEYJ dzls;
r dR.R.TMIskHJ dals

[ dh Odpdfdd € OdzH ¢y O ldzd ydp@ECE R j dzls

Information about the authors:

Kryucina N. V.7 candidate of Technical Sciences, Associate Professor;

Dick I. I. T student

Mishanin A. L. candidate of Technical Sciences, Associate Professor

] Cd&zOH Oolststtso

stos yd dz@ dzgO.z yldztsj] kS seo tsHMiso t5;
¢ rRR dzOY d MiPlsiklg ! d ;

[ dh odpdfdd dzOf d MiPistlg+ o

Contribution of the authors

Kryucina N. V.1 scientific guide;

Dick I. I. T writing an article

Mishanin A. L.T writing an article.

[BL stedzOY MilsOIls+ w
vrs 631
Resvewulr 1138 RLur] sy Icswpfliesg It IrRYIIITruy.

[dRrOddz ¢ dzOIssdzilj o @fdgdz® OO ptc’ 2j o dzO s 5te € d dzO

26 030teMC d2 ctsmizHOkMmise j dzde" 2 OcCtOtodz 2 bkdedo jtefdls
Tannakorkina@yandexru

’kanaev m@ssaau, https://orcid.org/000900939435171X

] ftejHfmlsOo dzj dzdets? OBl OdzOdkzdL dtekz® Isfyw € dzv

flse j dedetsats qdzlsj dzdzj SO o Octesy esd h dzj dalzs dsj 1§ tsesq @
Codzstesdzy Mmesmlsswddw §smjods 7 § desh OHj 2, OsolstsdkOls
qdzls j dedzj S sz Odz) dr & fSHEOGBHESD o ydosldsesHmlsej, O
bicsy O  §SEBHA & bketsL. ) BHYj©ESdo Of sy teastilsH |
fesHEZSIsdo desfisd, {SCtdsdds tojmztemss d {Stdkscedy,
it

)
sdLoetsHMIse O.

Es OdzOifp. ,J .5 slC.d0@80 ¢ .
76


mailto:annakorkinaa@yandex.ru
mailto:kanaev_m@ssaa.ru
https://orcid.org/0009-0009-9435-171X

s yd or j dffpktzdn@ilse j dedzr 2 ddzlsj dzdzj SIs, vydWtesetsj fjc
j, ®sddbstddks fshjotss, fwscds.LdessOd]) ks

wooydlsdtess@@azdey. f . s stk d pOkzhise j dzdz” 2 d dzlsj dzdzj € Is
o j dedetsdfL ofsHMMisp g desdzsedd, HBOh ddzr d BBtstokzH e Oded
4. s drdaj MzO d30 tc fi) @ H20R6.4. 76-80.

ARTIFICIAL INTELLIGENCE IN AGRICULTURAL PRODUCTION
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The paper presents an analysis of key areas of use of artificial intelligence-incaggtoial complex.

A brief description of methods for monitoring the condition of planting areas, automated solutions
for agricultural machinery, intelligent approachesanimal husbandry, as well as ways to predict
crop yields and weather threats is given. The impact of digital transformation on productivity, re-
source conservation and environmental safety in agricultural production is emphasized.

Keywords: artificial intelligence, digital agriculture, precision farming, crop monitoring, yield fore-
casting, robotization, agfiadustrial complex.
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Modernagriculture faces the challenge of increasing food production for a growing population while
reducing resource usage and minimizing environmental impact. As traditional agricultural practices
struggle to address these challenges effectively, the concépteaision Agriculture” has emerged

as a key solution for improving the profitability and sustainability of agricultural operations. Un-
manned Aerial Vehicles (UAVS) play a crucial role in this transformation, evolving from simple aer-

ial photography toolto multifunctional platforms capable of collecting and processing vast amounts

of data. The article discusses the types of UAVS, their design features, advantages, and disadvantages
as well as the main areas of application in agriculture, including nnimigjtand diagnostics of crops

and animals.

Keywords: precision agriculture, unmanned aerial vehi¢l¢&Vs), monitoring, diagnostics.
For citation: Denisov, |. S. & Gretsov, AS. (2026. Analysis of uav use in agricultureechnologies,

machinery and equipment in agriculture: collection of scientific pageps81-87). Kinel : PLC
SamaraéSAU (in Russ).
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The article discusses the importance of irrigation systems for crops in protected environments, such
as greenhouses. It describes variotigation methods, including manual, drip, sprinkler, and sub-
surface irrigation, and analyzes their advantages and disadvantages.
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The article provides an overview of the main design solutions for agricultural sprayer rods, their
functional features, advantages, and disadvantages. It discusses rigid, folding, retractable (telescopic),
articulatedsection, and hybrid designs. The article highlights current trends, such as the use of com-
posite materials, the integration of sensors anonaatic dosing control systems, electrostatic spray-

ing, and the application of active stabilization and mass reduction in sprayer rods.

Keywords: sprayer, rod, rod design, spraying, application accuracy, pneumatic rod, telescopic rod,
composite materials.
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The weather station is designed for remote measurement of wind speed and wind direction, atmos-
pheric pressure, temperature and relative humidity.
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The influence of various types of mechanized surface tillage on erosion resistance and water balance
is analyzed. The classification of tillage methods has shown that intensive turnover destroys aggre-
gates, inceases particle mobility and the RUSLE coefficient by58@6, increasing erosion. It has

been revealed that conservative technologiedtillnatrip-till) preserve organic residues, increase
infiltration, reduce surface runoff by 20 to 35% and increasiels/igy 4 to 9%. The use of a new

tillage roller and the transition to n@atating methods of basic tillage with microterrasing and mulch-

ing will ensure optimal soil water and air conditions.
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The paper analyzes the dynamics of the index of physical volume of investments in fixed assets of
agriculture for 20142024, which revealed the instability of investment activity and the lack of a
significant longterm increase in ingments, and also examines the types of coulter groups for sow-
ing smaltseed crops their classification, advantages, limitations, and features of application in var-
ious conditions. In addition, the paper identifies the current problems of using cooiltps ¢n 2025

and the prospects for their development in 2026, including technological innovations and government
support measures.

Keywords: investment, coulter, classification, sma#leded crops, coulter groups.
For citation: Klyueva K.Yu. & Firsov A S.(2026). Prospects for the development of coulter groups
of seeders for sowing smaleeded crops. Technologies, machinery and equipment in agriculture:

collection of scientific papergpp. 112119). Kinel : PLC Samare&SAU (in Russ).
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In the modern agrindustrial complex, increasing the reliability and durability of agricultural ma-
chinery is a priority. The issue of assessing and predicting the service life of working elements (im-
plements), whicloperate under conditions of aggressive abrasive wear and variable dynamic loads,
is particularly relevant. This article substantiates the application of digital twin technology as a tool
for virtual prototyping and mukHcriteria design optimization. Thérscture of the digital twin is con-
sidered, including finite element analysis (FEA), modeling of the "working eleimgmit" interac-

tion, and a telemetry data collection system for verification. A comprehensive approach to research
is proposed, allowingof the prediction of stress distribution, fatigue life, and wear intensity.

Keywords: digital twin, working elements (implements), tillage machines, finite element analysis,
service life (resource), abrasive wear, design, verification.

For citation: Mikhlyaev, A. K. & Firsov, A. S. (2026). Application of digital twins in researching
working elements of agricultural machinery. Technologies, machinery and equipment in agriculture:
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