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Summary
The main direction of intensification of agricultural production should be resource conservation and
technological modernization, including through the use of "precision farming" while minimizing the
impact on ecosystems and the environment.
Abstract

Introduction. The main direction of intensification of agricultural production should be resource con-
servation and technologica modernization, including through the use of "precision farming" while
minimizing the impact on ecosystems and the environment. It has been revealed that there are prereg-
uisites for this, there are enterprises where elements of precision farming have been introduced. The
analysis of the sowing campaign on a specific example of an enterprise for preparing the soil for sow-
ing grain crops revealed factors affecting the productivity of aggregates and additional costs. Prerequi-
sites for the introduction of precision farming elements in tillage before sowing grain crops were: a
large overlap in the aides of the units, work on the incomplete width of the tools, curved movement of
the units across the field, incorrect rotation scheme of the unit with manual control. The purpose of
the study is to identify the need for the introduction of precision farming elements during pre-sowing
tillage for sowing grain crops in the North-Western region of Russia, to identify factors and shortcom-
ings in the technology of soil preparation before sowing grain crops with a "manual control” unit on
the example of an agricultural organization characteristic of the above conditions; to give options for
the use of TK elements in the technology of preparation soils before sowing grain crops. Materials
and methods. The study is based on the analysis and generalization of conclusions and theoretical
approaches in the materials of the Center for Forecasting and Monitoring of the Kuban State Agrarian
University and a specific agricultural producer from the Leningrad region. A relatively large, fairly
well-equipped agricultural enterprise in the southern part of the Leningrad region was selected for re-
search. Units that participated in the research for pre-sowing tillage: tractor JD6195M + disc harrow
Lemken Rubin 9/500 KAU (2 units); tractor RSM 2375 + disc harrow Farmet Softer 8 PS. Results and
conclusions. The options for installing and using an automatic control system with an accuracy of 2.5
and 15 cm control units are proposed, which will ensure the absence or minimize the negative factors
of "manual control”. In a concrete example, fuel overspending on preparing the soil for sowing grain
crops in monetary terms is 234200 rubles with manua control of the units, and with a 2.5 cm control
accuracy system and an RTK station will amount to 4400 rubles.
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AKTyaJabHOCTh. OCHOBHBIM HAIIPaBICHUEM HHTCHCU(HKAIMN CENTbCKOXO3SMHCTBEHHOTO MPOU3-
BOJICTBa JIOJDKHO CTaTh pecypcocOepeKeHre U TEXHOIOTHYeCKas MOJICpHHU3AIHs, B TOM YHCIIE Ha OCHOBE
UCTIONb30BaHUS «TOYHOTO 3E€MIIEENUS» NPH MUHUMHU3AIMN BO3IEHCTBHSI HA SKOCHCTEMBI M OKPY)Karo-
LIyI0 cpedy. BeIABIEHO, YTO NMPEANOCHUIKY IJIs1 3TOTO UMEIOTCS, €CTh NMPEANPUATHS, TI€ BHEIPEHBI dJ1e-
MEHTBI TOYHOTO 3eMiefenys. AHAIU3 MOCEBHONM KaMIIAHMKM Ha KOHKPETHOM NpHMEpEe MPEANpHATHA IO
TIO/ITOTOBKE TMOYBBI K MOCEBY 3€PHOBBIX KYJBTYP BBISBHI (PaKTOPHI, BIHUSIONINE Ha IPOU3BOAUTENLHOCTD
arperaTtoB M JOMOJHUTENbHbBIE 3aTpatThl. [IpeanockiikaMyu BHEAPEHUS JIEMEHTOB TOYHOTO 3eMJIeENHs
npu 00paboTKe TOUBHI TIEpe]] TIOCEBOM 3€PHOBBIX KYJBTYp CTalW: OOJBIIOE MEPEKPHITUE HA MPOXOIax
arperaroB, pa0OTa Ha HENOJIHYIO IIMPHHY 3aXBaTa OpyIUid, KPUBOJMHEWHOE JIBIKCHHE arperaros IO I0-
JII0, HETIPaBUIIbHAS CXEMa Pa3BOpOTa arperara npu py4HoM yrnpasieHuu. Leb uccaeqoBanms — BBIIBUT
HEOOXOANMOCTh BHEPEHUsI JIEMEHTOB TOYHOTO 3eMJISIENHs TIPU MPEATIOCEBHOI 00paboTKe TOUBBI VISt
roceBa 3epHOBBIX KyJbTyp B CeBepo-3ananHoM pernoHe Poccuit, BEISIBUTE ()akTOPhI X HEOCTATKH B TEX-
HOJIOTHH TIOATOTOBKH MOYBBI TIEPE] TOCEBOM 3€PHOBBIX KYJIBTYp C «PyYHBIM yIIPaBICHHEM) arperatomM Ha
IIPUMEPE CENBCKOXO3AIUCTBEHHOM OpraHn3alliy, XapaKTEpPHOU /ISl IPUBEJCHHBIX YCIIOBHM; IPUBECTU Ba-
pPHAHTBl HCIONB30BaHUS 3JEMEHTOB T3 B TEXHOJOTMH MOATOTOBKH TOYBBI NEPEN MOCEBOM 3E€PHOBBIX
KyJbTyp. MaTepuaJjibl 4 MeTobl. VccienoBanre OCHOBaHO Ha aHAIM3€ U 00OOIIEHUH BBIBOJIOB M TEOPE-
THYECKUX TMOAXOAOB B Marepuanax LleHTpa mporHozupoBanust u MoHMTOpHHra KyOaHckoro rocymap-
CTBEHHOT'O arpapHOro YHUBEPCUTETa M KOHKPETHOTO CEIbX03MPOU3BOMUTENS M3 JICHHHTpaICKOH 00IacTy.
s nccnenoBaHuid BEIOPAHO CPAaBHUTEIBHO KPYIHOE, TOCTATOYHO XOPOIIO OCHAIIEHHOE TEXHUYECKHUMU
CpPEJICTBaMH CEJTLCKOXO3SIMCTBEHHOE MPEANPUSITHE B H0KHOW YacTH JIGHMHIpaJIcCKOl 00nacTu. Arperartsl,
KOTOpPBIE YYacTBOBAJIM B HCCJICAOBAHMAX Ul MPEANOCEBHOM 00paboTku mouBbl: Tpakrop JDO6195M +
JuckoBast 6opona Lemken Rubin 9/500 KAU (2 arperara); tpaktop RSM2375 + nuckosast 6opona Farmet
Softer 8 PS. Pe3ynbTaThl H BbIBOBI. [Ipe/iioykeHbl BApUAHTBI YCTAHOBKU M MICTIOJB30BAHUS aBTOMATH-
YECKOW CHCTEMBI YIIPABJIEHHUS C TOYHOCTHIO YIPaBIeHUs arperatamu 2,5 u 15 cm, 94To 00ecreunT oTcyT-
CTBUE WJIH CBEJIET K MUHUMYMY OTpHIIATENIbHbIE (DAKTOPBI «PYYHOTO YIpaBieHHs». B KOHKpETHOM TpH-
Mepe Tiepepacxo/l TOIUIMBA Ha MOJrOTOBKE IOYBHI IS TIOCEBA 3€PHOBHIX KYJIBTYP B JICHE)KHOM BBIpaXKe-
HHUM coctapiseT 234200 py6ielt mpu pyyHOM YIpaBJIeHUH arperaTtaMmu, a C CHCTEMON TOYHOCTH yIpaBJie-
Hus 2,5 cm u crannmeit RTK cocrasur 4400 pyoOiei.

Knrwoueevie cnosa: mounoe 3zemneoenue, agmomMamuyeckue CUCmembvl YNpaelIeHUs,
npeonocesnasi 06pabomka no4eul.

Huruposanue. Cmenuk B. A., ®omun C. JI., 3axapos A. M., Ilepekonckuii A. H. DddexkruBHOCTH
MPUMEHEHHUSI CHCTEMBI TOYHOTO 3eMIICAENUsl TPU MPEANOoceBHON 00paboTke MOUBHI. M36ecmusa HB
AVK. 2023. 4(72). 441-449. DOI: 10.32786/2071-9485-2023-04-44.

ABTOpCKMii BKIaa. Bce aBTOpBI HACTOSIIEro MCCiIeNOBaHMS MPUHUMAIH HEIIOCPEACTBEHHOE YJacTHE B
TUTAHUPOBAHHH, BHITOTHEHUH WU aHAJM3€ TaHHOTO HMCCIeIoBaHus. Bee aBTOpEI HacToAIIeH cTaTbl 03HA-
KOMMJIMCH C TIPEACTaBICHHBIM OKOHYATEIBHBIM BapPHAHTOM H OJJOOPHIIH €TO.

Kondaukt uHTEpecoB. ABTOPHI 3asBIISIFOT 00 OTCYTCTBUU KOH(MIIMKTA HHTEPECOB.
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BBenenue. B HacTosmiee BpeMs CelNbCKOXO35MCTBEHHAsI OTPACIb, U B YACTHOCTH pac-
TEHUEBOJICTBO, MCIIBITHIBACT ACPUIIUT BHICOKOKBATHU(PHUIIMPOBAHHBIX MEXaHU3aTOPOB, TIPOU3-
BOJUTEIBHON TEXHHUKH, KaYECTBEHHBIX CEJIIbCKOXO3SMCTBEHHbIX MamMH U Ap. OCHOBHBIM
HalpaBJIeHUEM MHTEHCU(UKAUUU celabcKoro xoszsaictBa CeBepo-3amagHoro perumoHa Pd
JOJIKHO CTaTh pecypcocOepexeHre U TEXHOIOrnueckass MOJepHHU3AIIHs, B TOM YHCIIE 33 CUET
ucnosb3oBanusa Tounoro 3emuenenus (13) [1, 2].

Jliia BHenpeHus cucteMsl T3 y TOBapOIIPOM3BOIUTEIIS HA IIEPBOM 3TAIE€ HAJO MPOBECTH
KOMIUIEKCHYIO OIIEHKY XO3SHCTBA, KOTOpasi BKIIOYAET B c€0sl arpOTEXHUIECCKHIA, TEXHOJIOTUYEC-
CKUH, 5KOHOMUYECKHI U MMOYBEHHO-KIMMaTuueckuil ananus. Hanpuwmep, B Bonoroackoit o6ua-
CTH HU B OJIHOM CEJIbCKOXO3SUCTBEHHOM MPEANPUATHN TaKas KOMIUIEKCHAsl OlIEHKa He ObLia
npoBenaeHa. [l BHenpeHus TexHonoruu T3 TpeOyercs B3BEUICHHBIH SKOHOMHUYECKUH MOAXOT
[3, 4]. BHeapsTh Bce cpa3y — AOPOTO U SKOHOMHYECKH HEIeNIeco00pa3Ho, BHEAPEHHE JTOJDKHO
OCYUIIECTBIIATHCS MO3TAITHO, ITPU 3TOM CJEAYET POCUYUTHIBATH KAKBIA 3Tall OTACIBHO.

KonnuecTBo X03511cTB, UCONb3yOMUX AieMeHThl T3, B pernonax Poccuu npuBoadar-
cs B [5] 322019 rox, B Tom umciie u no Ceepo-3anagHoMy peruony (tadmnuma 1).

Tabmuma 1 — Xo3siicTBa, UCTIONB3YIONINE SJIEMEHTH TOYHOTO 3eMIIE/ICTIHS,
B CeBepo-3ananHom peruone (2019) [5].
Table 1 — Farms using precision farming elements in the North-Western region (2019) [5].

Huddepenmu-
O6IACTE Konnquecmo ITnomans OumppmzaHo [TapamnensHOE pOBAHEHEI
XO03SHCTB 3eMenb, Ta oJiei BOXKIIEHHUE
II0CEB

ApxaHrenbcKas 11 23593 1 8
Bonoroackas 45 161651 5 11 8
JlennHrpanckas 16 27958 5 6 3
IIckoBckas 17 50079 2 1 6

JlunepoM 1Mo BceM MpPHUBEIEHHBIM IOKa3zaTensM siBisercs Bomoronackas o06iacTb.
Hampumep, B roxHbIX peruonax Poccun 3tu nokaszarenu B 10 pa3 Bblie. D1eMeHTbl TOYHOTO
3emJiesienus oTcyTcTBy0T B HoBroposckoii odnactu u B Peciyonuke Kapenus.

Brnanenbipl arponpoMBIIUIEHHBIX NPEANPUATUH, TEXHOJIOTH, arpOHOMBI U SKOHOMH-
CTBI CKENTHUYECKU OTHOCATCA K TEXHOJIOTHAM T3 B OTHOIIEHNHU NPEUMYIIECTBA B YKOHOMHYE-
ckom acriekte (35 %), B mepByro ouepe/ib B Hauajie BHeApeHUs [6-8].

Ienp uccnenoBaHusi — BBIABUTH HEOOXOAMMOCTb BHEJPEHUS JIEMEHTOB TOUYHOI'O 3€M-
Jefenusl Ipu IpeanoceBHON oOpaOOTKe MOYBHI JUIsl 1OCEBA 3€pPHOBBIX KyilbTyp B CeBepo-
3amagHoM pernone Poccun.

3aiaun MCCIEOBAHMN: MPOBECTH aHAU3 JIMTEPAaTyphl Ha MPEIMET HCHOJIb30BaHUS
251eMEHTOB T3 B CENIbCKOXO3SMCTBEHHBIX opraHu3anusax Cesepo-3amajHOrO pErvoHa; BbI-
SABUTH (DAKTOPBI U HEJAOCTATKU B TEXHOJIOIMH MOATOTOBKH MOYBHI MEPE] MOCEBOM 3€PHOBBIX
KYJIBTYpP C «PYYHBIM YIPABIEHUEM)» arperarom Ha IPUMEPE CEIbCKOXO35MCTBEHHON OpraHu-
3allid, XapaKTepHOMU Ui MPUBEACHHBIX YCIOBUMN; MPUBECTH BapUaHThl UCIIOJIb30BAHUS dJIe-
MeHTOB T3 B TEXHOJIOTUM MIOJTOTOBKHU IIOYBBI IIEPE TOCEBOM 3€PHOBBIX KYJIBTYP.

MarepuaJjbl U MeToabl. VccnenoBanue ocHOBaHO Ha aHaIM3€ U 00OOIIEHUH BbIBOJOB
U TEOPETUYECKUX TMOAXOJ0B, MMEIOIIMXCS B HAYYHOM JIUTEpaType, a TakKe Ha MaTepuaiax
Ilentpa mporHo3upoBaHusi U MoHuUTOpHHra Ky0aHCKOro rocyJapCcTBEHHOTO arpapHOro yHU-
BEpCUTETa U KOHKPETHOT'O CeNIbX03Mpon3BoauTeNs u3 JIeHuHrpaackoit odnacru [1, 5,9, 10].

Jlnig viccnenoBaHui BBIOPAHO CPAaBHUTEIBHO KPYITHOE, IOCTATOYHO XOPOIIO OCHAIIEH-
HOE€ TEXHUYECKUMHM CPEACTBAMU CEJIbCKOXO3SMCTBEHHOE NPEANPUATHE B I0KHOU dacTh Jle-
HUHTPAJICKON 00JIacTH.
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[ToceBHas miomaap, 3aHsATas MOJ 3€PHOBBIMU KyJIbTypaMu, coctasisier, 1450 ra, B
TOM 4uciie ipoBble KyJIbTypbl — 900 ra, o3umble KyapTypsl — 550 ra.

Arperatbl, KOTOpbIE Y4aCTBOBAIM B UCCIIEIOBAHUSX ISl IPEANIOCEBHON 00paObOTKHU MOYBBI:

- Tpaktop JD6195M + muckoBas 6opona Lemken Rubin 9/500 KAU (2 arperata);

- tpaktop RSM2375 + nuckoas 6opona Farmet Softer 8 PS.

B uccnenoBannu nCnoap30BaINCh HHCTPYMEHTHI, IEPEYNCICHHBIE B TAOIHIIE 2.

Tabmuna 2 — [lepeyeHb HHCTPYMEHTOB, UCTIOJIL30BaHHBIX B UCCIICIOBAHUN
Table2 — List of tools used in the study
Norn HanmenoBanne nmpu6bopoB IIpenensl M TOYHOCTH U3MEPEHUIH TTPHOOpa
Huamazon Temmeparyp ot -40 °C no 65 °C,
Meteoctannus Davis Vantage Pro2 ¢ gatuu- | TOYHOCTh u3MepeHus remieparypsl 0,5 °C;
1 kamu BiakHocTy nouBsl Sentek Drill & Drop | auanason BeinaaeHus ocaakoB ot 0 10 6553

900 MM MM, TOYHOCTb BBIITaJ€HUS 0CaaKOB — 0oJjiee
4%.
> Jluneiika u3mepurensHas Metautndeckas 500 0-500 M. £0.5 vt
mMm ['OCT 427-75 T
3 CranpHast I3MepUTeNbHas pyJeTKa 0-10 m

IIpenBapuTenpHblii aHaIU3 BECEHHEN IMOCEBHOIN KaMIIaHMM BBISBUI (DAKTOPHI, BIUAIO-
M€ HA IPOU3BOJUTENBHOCTh arperaToB, AONOJHUTEIbHbBIE 3aTpaThl Ha TOIUIMBO, BPEMS Ha
reKTap IUIOLa1 13-3a CIeIyIOIUX IPUYHH:

a bosbiioe nepekpbITHE Ha MPUMBIKAIOIIUX TPOXOAAX.

b. Pabora Ha HEeMmoONIHYO IIUPUHY 3aXBaTa.

C. KpuBonnHeitHOe 1BUKEHHE arperaTtos 110 MOJIH0.

d. Cxema pa3BopoTa B KOHIIE TOHA C TOMOIIIO TPUEMA «BOCBMEPKaY.

€. Opranuzanusi 1BUKEHHS 10 MOJI0.

PaccmoTpum nepedricieHHbIe TPUUMHBL 00Jiee MOAPOOHO.

Pe3yabrarel uccienoBanmii. [lepeuncieHHbie IPUYUHBL: (8) — OOJBIIOE TIEPEKPHITUE
Ha NPUMBIKAIOIMIKX Hpoxonax u (D) — paboTta Ha HEMOMHYIO HIMPHUHY 3aXBaTa, MOXKHO OIpPEe-
JUTb HKCIIEPUMEHTAIIBHO.

IIpu oOpaboTke MOYBBI MOJ SPOBBIE 3€PHOBBIE KYJIBTYphl arperaTaMy Ha IJIOLIA]U
900 ra momaas, 0OpaboTaHHas ABaXK/bl, cocTaBuia 169 ra umm 18%:

- Tpaktopsl JD6195M + nuckoBast 6opona Lemken Rubin 500 KAU (koHCTpyKTHBHAS
mupHuHa 3axBata 5 M). JIBoiiHoe mepekpeiTue cocraBisuio oT 60 o 100 cm. DpdexTuBHas
mupuHa 3axBata — 4,4 — 4,0 M (pucyHok 1);

- tpaktop RSM2375 + nuckoBas 6opona Farmet Softer 8 PS (koHcTpykTHBHAS mMpH-
Ha 3axBara 7,65 M). J[BoitHOe mepekpriTue coctarisiio ot 80 mo 120 cm. DddexTuBHas mu-
puHa 3axBara — 6,85-6,45 m.

[Tepepacxon 3aTpat Ha mpeanoceBHy0 00padboTky mouyssl 900 ra mpu pydyHOM U aBTO-
MaTU3MPOBAHHOM YIIpaBlieHHMH «Autopiloty arperatamu mpescrasieH B Tabi.3. CTOUMOCTh
TOIIJIMBA cOCTaBisieT 63 py06/n, pacxox TorauBa — 22 j/ra.

W3 tabnuisl 3 BUAHO, YTO MPU TOYHOCTH BOXKAEHUS ¢ «Autopilot» 15 cm mepepacxo
3arpat coctaBuT 62400 pyOneii, a ¢ TouHOCTBIO 2-3 cM — 4400 pyOmeil B OTIUYHE OT Py4HOTO
ynpasieHus — 234200 py6uieit.

Paccmotpum nyHKT () mpeapiayiiero pasaena — KpuBonuHeiiHoe JBUKEHHE arpera-
TOB MO MOJII0. DTy BEIUYUHY TPYAHO PacCUUTATh B LHU(POBOM BBIpaXKEHUH, HO CIEAYeT OT-
METHUTh CIEAYIOIIEE:

- YBeJIMUEHHAs JJIMHA ITYTH, IPONIEHHAs arperaToMm;

- IONIOJIHUTEIIbHBIE 3aTPaThl MOIHOCTH B TPAHCMUCCHHU TPAKTOPA;

- (huznyeckas Harpy3Ka Ha MeXaHu3aTopa 3a CYET IOBOPOTA PYJIEBOTO KoJjeca.
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Pucynok 1 — ITinomaas, oopaborannast aBax sl arperaramu JD6195M + Lemken Rubin 500 KAU u
RSM2375 + Farmet Softer 8 PS
Figure 1 — Platform processed by two programmers JD6195M + Lemken Rubin 500 KAY and
RSM 2375 + Softer8 PS format

Tabnuna 3 — JlaHHbIE 110 JOMOJHUTEIILHBIM 3aTpaTaM TOIUIMBA Ha IPEANOCEBHYIO 00pa00TKY ITOYBbI
[P PyYHOM X aBTOMAaTUYECKOM YIPABICHUN
Table 3— Data on additional fuel costs for pre-sowing tillage with manual and automatic control

Pyunoe «Autopiloty» ¢ «Autopiloty» ¢
3arpatTsl
yHIpaBJieHUE TOYHOCTBIO 15 cM TOYHOCTBIO 2-3 CM
[Tnomane, oopaboranHast 169,0 45,0 32
JIBK/IBI, T
3aTpaueHHbIe CpeACTBA HA TOII- 234.2 62,4 44
JIUBO, THIC. pyO.

Pacemorpum mynkThl (d) u (€) mpensinymiero pasznena — Cxema pa3BopoTa B KOHIIE
TOHA C TTOMOIIIBIO MTPHEMa «BOCHMEPKay, OPTaHU3AIIHSI IBIKEHUS IO MO0, ABTOMAaTHYECKUI
Pa3BOPOT TMO3BOJISIET TPAKTOPY C YCTAHOBJICHHOM crcTemMoi «Autopiloty paccumrarh Haubo-
Jiee ONTUMAIIbHBIN MapIIpyT pa3BopoTa U BBIXOJIa HA CIIEIYIOIIHA TPOXO/I.
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[IpencTaBUM HECKOJIBKO TEXHHUUYECKUX U TEXHOJOTHYECKHUX PEIICHUN NIl KOMIUIEKTO-
BaHUs OJJTHOTO CEJIbCKOXO3SIIICTBEHHOI'O arperara 3J1€MEHTaMU TOYHOI'O 3€MIIEJIENINS, KaK MU-
HUMYM JUIsI aBTOMaTHYECKOr0 BOXKJIeHUsI Ha mose. Heo0xoauMo oTMeTHTh, 4To TenedoHHas
CBSA3b M MHTEPHET B OOJBIIMHCTBE CEIbCKOXO3SNMCTBEHHBIX MPEANPUATHH IIOXO pabdoTaer
BJIAJIU OT KPYIHBIX aBTOMOOUIIBHBIX JIOPOT.

IIpuxonures HaneATbCS Ha MCIOJIL30BAHME CIIyTHUMKOBOHM CBA3U. BOT HECKOJIBKO Ba-
puaHTOB Hcmoyb3oBanus: Trimble RP RTX ¢ tounocteio 15 cm — 65000 pyGueii B rog,
Trimble CP RTX c¢ tounoctsio 2-3 cm — 120000 py6sieii B roa; JD SF3 ¢ TounocThio 2-3 cM —
20000 py6uteit B mecst. Ity 1ieHbl OblTu B Havanne 2022 rona. [Iposaiinepsr Poccuu npenna-
raot takxke Hexoropeie pemenus: NTRIP na omun mecsn 3a 4800 py6neii, EFT Cons. —
40000 pybneit 3a ro.

I'maBHBIM 00pa3oM TeXHUYECKasi CUCTEMa, yCTaHABIMBaeMasl Ha TPAKTOp, COCTOUT U3
JUCIUIEs, aHTEHHBI, TAaTYMKOB U MOJPYJIUBAIOIero ycrpoiictea. Hampumep, cuctema Trimble
GFX-750 crout 1,6 mun pybneii, cucrema FID croutr 500000 py6neit u cranmmsa RTK —
500000 py6mneit s AOCTUKEHHS] TOYHOCTH 2,5 CM Ha TaTbHOCTH 15 KM.

B xonne 2022 u B 2023 roay npeajiaratoTcs Ipyrue pelieHusi, OCHOBaHHBIE Ha POC-
CUMCKUX M KUTAWCKUX TEXHUYECKMX W TeXHoJiormdyeckux pemenusx [11, 12]. Hampumep,
Shanghai AllyNav Technology npemiaraer aBromarudeckyro cucremy ympasinenus AF-305
no nene ot 500000 pyOGrei. BaxxHo oTMETHTbH, UTO cHcTeMa UCHOJIb3yeT HoBeilmuit NSS-
NPUEMHUK CO BCTPOEHHBIM I'MPOCKOIIOM U PagloMoieMOM BMecTo 1BOMHOM GNSS-aHTEeHHBI.
bazosas cranuusa RTK AllyNav ¢ paguycom g0 30 km ctout 350000 py6neit. [Ipuobperenue
CTaHIIMM HEOOXOIMMO B OHOM WJIM JIBYX IK3EMILISApaXx.

Bo3sBparasich k HallleMy BapUaHTy MPOBEICHUS MPEINOCEBHON 00paOOTKH MOYBHI MOJ
3€pHOBBIC KYJIBTYphl HEOOXOIUMO, KaK MHHHUMYM, TPH €IMHUIIBI CHUCTeMBbI, cTaHiuio RTK,
OIUIaTy CBA3U TPEX €AMHUI] TEXHUKU Ha Mecsl (0OBIYHO OIUIAYMBAETCS! BECh T'OJ] IS OTCIIEKH-
BaHUS HAXOXKICHUS TEXHUKH WM BBIOJHEHUS JIPYTrUX pabOT MO MOCEBY KYNIbTYp, KOILIEHHUIO
TpaB, BHECEHUIO yn00peHHi). MOHTaXX M TEXHHMUYECKOE CONPOBOXKAECHUE HA3BAaHHBIX CHCTEM
TpebyeT crenuanucra U oOydeHus nepconana. [lo mpemayiokeHHo TUIepOB TaKOM KOMILIEKC
ycayr oboiinercs i npennpusaTus B 2,3 MiH pyosei. JIononMHUTENbHO KX/ bl o Heo0Xo-
JIUMO TIJIATUTh 32 CBS3b M 0OCITY)KUBaHHUE TPEX €IUHUI cUCTeMBbI B pazmepe 180000 pyosiei.

Kak MbI yXe BBISICHWIH, Iepepacxo]l TommBa coctaiser 234200 py6neit npu pyd-
HOM YIIPaBJICHUU arperatamu, a ¢ CUCTEMON TOYHOCTH yrpaBiieHus 2,5 cM u crtaniuein RTK
coctaBut 4400 pybneit. Oxymaemocts «Autopilot» (automatic control system) Ha BeceHHEH
IpeoceBHON 00pabOTKE MOYBBI O] 3€PHOBBIE KYJIBTYpPhl COCTABUT AeCATh JieT. CTOUT OT-
METHUTh, YTO CHCTEMBl MOT'YT UCHOJb30BATHCSA M HA JPYTUX CEIbCKOXO3IHCTBEHHBIX paboTax
(moceB, KomieHue, BHeCeHUe yaoopenui) [13-15].

3akarouenne. AHaaus JIMTEPATYPHBIX HUCTOYHHUKOB U OIIPOC TEXHOJIOI'OB pPaCTCHUCBOICTBA,
arpoOHOMOB U 5KOHOMUCTOB ITOKa3aJl, YTO OHU OCTOPOKHO OTHOCATCS K BHCAPCHHUIO T3 mo sxkoHOMH-
YUCCKHM IMOKa3aTejsiM, Kak MUHUMYM B Hadaji€¢ BHCIAPCHUA. HGO6XO)_'[I/IMO ITOBBIIIICHUC I/IHq)OpMI/IPO-
BaHHOCTH CIIEIIMAIMCTOB XO3ANUCTB (BJaenel NpeAnpHUsITHS, HCTIOTHUTENBHBIN AUPEKTOpP, arPOHOMEI,
WH)XEHEPBHI, MEXaHN3aTOPHl) Ha KOHKPETHBIX MPHUMEpax ucronb3oBanus 13.

AHanu3 TEXHOJIOTHYECKUX MponccCCOB NOATOTOBKU IMOYBbI BLISABUII q)aKTOpBI, BJIMAIOIIUEC HaA
MMPOU3BOJUTCIIBHOCTD arperaTtoB U JOMOJHUTCIBHBIC 3aTPAThl HAa TOIIMBO I10 CICAYIOIIUM IIPpUYNHAM:
0oJTbIIIOe TIEPEKPHITHE HA IPUMBIKAIOIINX MPOXoAax mpu 0b6padboTke mousk 10 120 cMm; paboTa Ha He-
IMMOJIHYIO HIMPHUHY 3aXBaTa arperara, KpHBOHHHeﬁHOG ABWIKCHHUC arperaTosB 110 IO, CXEMa pa3BOpOTa
B KOHIIC I'OHA HEpallnOHAJIbHAas.

Hpezmo;erbI BapHaHThl YCTAHOBKU W MCIIOJIB30BaAHUA aBTOMATHYCCKOM CHCTEMBI YIIpaBJICHUA
C TOYHOCTBIO yTIpaBJICHUS arperaramu 2,5 u 15 cM, 9T0 00eCIeUnT OTCYTCTBHE WIIM CBEIET K MUHU-
MyMYy OTpHULATCIbHBIC (baKTOpBI «PYYHOI'O YIPABJICHUA». B KOHKPETHOM IIPpUMEPC MCPEepacxoa TOII-
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JIMBa HAa MOATOTOBKE IMOYBBLI JJid IIOCECBAa 3C€PHOBLIX KYJIBTYP B JACHCIKHOM BBIPAKCHUU COCTABJIACT
234200 pyO:ei mpy pyyHOM YIPaBICHUM arperaraMu, a ¢ CHCTEMOW TOYHOCTH YIIPaBIEHUS 2,5 cM H
craammert RTK cocrasut 4400 pybneii.

Conclusions. An anaysis of literature sources and a survey of crop technologists, agronomists
and economists showed that they are cautious about the implementation of SOWsin terms of econom-
ic indicators, at least at the beginning of implementation. It is necessary to increase the awareness of
farm speciaists (enterprise owner, executive director, agronomists, engineers, machine operators) on
specific examples of the use of TA.

Analysis of the technological processes of soil preparation revealed factors affecting the
productivity of the units and additional fuel costs for the following reasons: alarge overlap on adjacent
passages during soil cultivation up to 120 cm; operation for incomplete width of the unit grip; curvi-
linear movement of aggregates along the field; the scheme of turning at the end of therut isirrational.

Versions of installation and use of automatic control system with control accuracy of units 2.5
and 15 cm are proposed, which will ensure absence or minimize negative factors of "manual control."
In a specific example, fuel overspend on soil preparation for sowing grain crops in monetary terms is
234,200 rubles with manual control of units, and with a 2.5 cm control accuracy system and RTK sta-
tionit will be 4400 rubles.
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Summary
The article presents the results of the natural installation of complex threads of the tunnel of the Don
main canal in the Rostov region. For the area under consideration, an analysis of the landscape, geo-
morphological, climatic conditions, factors, the most likely potentia objects affecting the safety of the
object was carried out. It is recommended to develop and implement observations on the management
and maintenance of facilities, which can lead to self-established regular schedules for inspections,
maintenance and repair work, as well as the establishment of a monitoring system for the condition of
the three sensor strings to check for verification and application problems.

Abstract
Introduction. The paper analyzes the natural conditions and the results of field surveys of the construc-
tion of the northern portal of the tunnel at PK 306+60 and the construction of the southern portal of the
tunnel at PK 367+40. It has been established that the supply of water to the Don main canal during the
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