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Annomayus. CTarhsl TOCBSIIECHA MPUMEHEHUIO MYJIBTHAreHTHBIX POOOTOTEXHHYECKUX CHUCTEM B
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BBEJEHUE

YcnemHsli OnbIT BHEAPEHNUS POOOTOTEXHUYECKUX CHUCTEM B CEIbCKOE XO3SIUCTBO MOCTEIIEHHO
yTouHsieT TpeOoBaHMsI K podoTaM. Eciiu Ha 3Tane onbITHOrO BHEIPEHHS MOTPEOUTENN TOTOBbI ObLIN
prUOOpeTaTh HECKOJIBKO €AWHHIL POOOTOB, TO B JAHHBI MOMEHT KPYIHBIE CEIbXO3MPON3BOIUTEIIN
TOTOBBI K TIOKYIIKE HECKOJIBKUX JIECATKOB poO0TOB. Takol pocT nHTEpeca K CenbX03p000TOTEXHUKE
CTaBHT HOBBIE 33/1a4H IIepe]] MPOU3BOAUTEIAMH U pazpaborunkamu. Tak, mpruMeHeHne OeCMIOTHBIX
nerarenbHbIX anmapatoB (BITJIA) mis chemku noneit u ux o0paboTKu TpeOyeT HaTM4YKs BBICOKOKBA-
TM(UIMPOBAHHBIX CHEIUAINCTOB. B 3aBUCMMOCTH OT KOJIMYECTBAa OJJHOBPEMEHHO MPUMEHIEMBIX
€IMHHI] POOOTOB KOJIMYECTBO PaOOTHUKOB, KOTOPBIE 00ECIICUMBAIOT IKCILTyaTallMI0, MOXKET ObITh B
cootHomeHnu 1 k 1 B xyamem cinyyae u 1 k 5 B myumem. Onbit npumenenusi BAC 8 KbHI[ PAH
MOKAa3bIBAET, YTO JUISl ChEMKH IoJiel TpeOyeTcs Ba CrelranicTa, Uit 00paboTKU MoJei OHUM po-
00TOM — JIBa CIICIMAIKCTA, €CIIH UCTIOJIB3YEeTCA JIBa JPOHA, TO KOJIUYECTBO CHELMATICTOB BO3pacTaeT
70 Tpex. Takoe COOTHOLIEHUE HAKJIaIbIBAET JOIIOIHUTEIBHBIE PACXO/Ib] U 3aMEIJISIET TEMITbI BHEIPE-
HUS POOOTOTEXHUUECKUX CHCTEM. AKTYaJbHOCTh TEMBI OOYCIIABIMBAETCS POCTOM CIIpOca Ha Mpo-
JYKTBI CEIbX03IIPOU3BOJICTBA, KOTOPBI HE MOXKET OBITh YI0BJIETBOPEH POCTHIM YBEIMUYEHUEM ILIO-
1iaze nojel U yBeJIMYEHUEM MOILHOCTH CEJIbCKOXO03SMCTBEHHON TEXHUKU, KOTOpasl yXKe JIOCTUIIIA
Maccora0apuTHBIX MPEAENIOB, IPEBBIIEHHE KOTOPbIX MPUBOAUT K JETpalaliiid U NEPEyIIOTHEHUIO
noyBbl. Ha Ham B3MIsi/1, OHUM U3 PELIeHUi, KOTOPOEe MOXKET IMPUBECTU K U3MEHEHHIO CIIOKHBIICHCS
CHTYaIH, SIBJISICTCSI TIEPEX0/T K MyJIbTHAreHTHON poboToTexuuke [1, 2].

Lenbto vccnenoBaHus SBISETCS U3yUYEeHHE BO3MOXKHOCTEH MPUMEHEHUS! MyJIbTHAreHTHBIX PO-
0OTOTEXHUYECKUX CUCTEM JUIsl pEIICHUS KIIFOUEBbIX 33/]1a4 B CEIbCKOM XO35HCTBE.

MynbTHAareHTHbIE (MHOTOAreHTHBIE) pPOOOTOTEXHHUYECKHE CHCTEMBI MOSIBIIIUCH KaK 3aKOHO-
MEpPHBIN 3Tal Pa3BUTHUS MYJIbTUATCHTHBIX CHCTEM, B KOTOPBIX YaCTH CUCTEM B3aMMOICHCTBYIOT
JUTSL pereHus oomieit 3anaun [3, 4]. B cimyuasx, Korja 3JIeMeHThI CHCTEMbI TIOXO0KH JIPYT Ha APYTa,
TaKHe CUCTEMbl Ha3bIBAIOT TOMOTEHHBIMU MYJIbTUAT€HTHBIMU CHCTEMaMHU, €CIIU 3JIEMEHTHI OTIIH-
YarTCs — T€TEPOreHHBIMHU.

B [5] paccmatpuBaeTcs reTeporeHHasi MyJIbTHAreHTHAs POOOTOTEXHHYECKAs! CHCTEMa, COCTOSIIIAs
U3 JIByX BUJIOB POOOTOB: OECIIMIIOTHOTO JIETATEIBHOIO aMllapaTa i Ha3eMHOro po0oTa Ha T'yCEHUYHOM
xoay. OCHOBHOM 3aa4el, KOTOPYIO PELIAOT JaHHbIE POOOTHI, SIBIISIETCS IBHXKEHUE CTPOEM, OMpeie-
JsieMbIM oriepaTtopoM. KaxibIii Ha3eMHBII poOOT OCHAIIIEH KaMepoil, KOTopast TO3BOJISIET OPHEHTHPO-
BaThCsl B MPOCTPAHCTBE U CIEIUTH 32 HANPABJICHUEM JBIKEHUS JUIUpYoLero podora. YTooOsl po-
00TBI UIMENH BO3MOXHOCTh Pa3INyaTh APYT JAPYra, OHH OCHAIIAIOTCS MapKepaMHU-HAEHTU(PHUKATO-
pamu. Cucrema ynpapieHHs Ha3eMHbIM poooToM ocHoBbIBaeTcs Ha [T /I-perymnstope. BIUIA ncnons-
3yeTcs sl KOOPIMHALMY TPYIIIbI HA3eMHBIX pOOOTOB M X OPUEHTALMK M HAaBUTAIMH B IIoceBax. B
OJTHOM U3 3KCIIEPUMEHTOB aBTOPHI ITOKA3bIBAIOT, YTO MPEI0KEHHAS MU KOH(Uryparusi podoToTeX-
HUYECKON CHUCTEMbI MO3BOJISET Ha3eMHBIM pOOOTaM JTOCTATOYHO YBEPEHHO JBUIaThCS KACKaJIOM, B
KOTOPOM OJIMH pOOOT SBJISIETCS BEAYIINM, a J1Ba APYTHX — BeloMble. [IpeanokeHHbIi aBTOpamMu 1o/
XOJ1 SIBJISIETCS. JOCTaTOYHO MEPCIIEKTUBHBIM, TaK KaK POOOTHI JAENATCS Ha MOATPYIIBI HE TOIBKO MO
KOHCTPYKTUBHBIMU OCOOEHHOCTSM, HO ¥ H€papXUUECKH, YTO MO3BOJISIET IPUMEHSTH MPEI0KEHHBIN
MOJIXO/] U 3a TIpeJieNlaMHi TOUHOTO 3eMJIE eI S

OpHolt 13 BaXKHEHMIIUX 3a/1a4 B TOYHOM 3eMJICNIUY SBJISIeTCS 3a/1aya ONTUMU3AIMU MapIIpy-
TOB MepeIBMKEHHsI POOOTOB 110 oJt0. B [6] aBTOpBI paccMaTpuBarOT M CPaBHUBAIOT YETHIPE ajl-
ropuTMa MOKMCKA MyTH: MeTOA K-Ommkaimmx coceaeit [7], anroputm Kpucrodumeca [8], mypa-
BeUHBIH anroput™ [9] u anroput™ bemnmana—Xenmna—Kapma [10]. s npoBeieHus BEIYKCITH-
TEIbHBIX AKCIEPUMEHTOB aBTOPHI pa3paboTanu Tpu HauboJiee TUMUYHBIE TBYMEpPHbIE MOJEIH
noss. [lepBast Mozenb npezcTaBisieT co0oi cajl, B KOTOPOM JIEpEBbs BHICAKEHBI KBAIPaTHO-THE3-
JIOBBIM criocoOoM. BTopast Mozienb — rmosie, Ha KOTOPOM BBIPAILMBAIOT OBOILIH, U TPEThS — caJl, HO
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¢ HanmuuueM mpensaTcTBuil. CyTh 3KCIIEpUMEHTA 3aKII04ajoCch B TOM, YTO POOOTHI JOJIKHBI J10-
CTUTHYTh ONTUMAJILHBIM ITyTEM BCE HEOOXOoAauMble ToUkH mHTEpeca (points of interest, POI) u
BEPHYTHCS B UCXOIHYIO TOUKY. AJTOPUTMBI CPABHUBAIIUCH 110 HECKOJIBKUM KpUTEPHSIM, Haubo-
Jiee BayKHbIE U3 KOTOPBIX — IUCTAHIUS MPOUICHHOTO IyTH U BpeMsi paboThl. ABTOPBI OTMEYAIOT,
YTO BBIOOP KOHKPETHOTO aIrOpUTMa HEOOXOAMMO OCYIIECTBIIATH B 3aBUCUMOCTH OT TOHOJIOTHU
MOJIS1 ¥ KOJIMYECTBA areHToB. Tak, Ha CHMMETPUYHBIX MOJIAX 03 mpensTcTBuil anroputM Kpu-
cToduaeca NpeBOCXOIUT MyPaBbUHBINA aITOPUTM, OJHAKO €CJIM yYaCTOK HECUMMETPUYHBIH, My-
paBbUHBIN aJITOPUTM IOKA3bIBAET JIYUIINE PE3YJIbTATHI.

B [11] paccmarpuBaroT 3a1aqy MEXaHUYECKOH MpoMojaku. B paboTe aBTophI 00pamarT BHU-
MaHue, YTO MPUMEHEHHE OECNMJIOTHBIX JIEeTaTEeNbHBIX annapaToB HE MOBBIMIAET (P PEeKTUB-
HOCTb IIPOMOJIKH, TAaK KaK KyJbTYpHBIC PACTCHUS MPENATCTBYIOT OOHAPYKEHUIO COPHOU pac-
TUTENbHOCTH. Kpome Toro, mpesuiaraeMplidl MOJAX0J] YUYUTHIBAET YaCTUYHYIO HAOII0aeMOCTh
Cpenbl U €€ CTPYKTYPUPOBAHHOCTD 3a CUET PSAHOM MOCAAKU U UCIIOJIb30BaHUS MOJEIH POCTa
COpHSKOB. J{J1s1 MpoBeeHUS KOMITBIOTEPHOTO MOJISIUPOBaHus Obl1a pa3padorana cpena Weed
World. Monenb yuuThiBaeT, 4T0 ypokaid pacupe/esiecH paBHOMEpHO B psiiax. PoOoTel MoryT
IepeaABUraThes 1o psaaM u oomMeHuBatbest nHpopmanueid. COpHIKHM M'eHEpUPYIOTCS Clydai-
HBIM 00pa30M Ha OCHOBE MOJEIH KJIETOYHBIX aBTOMATOB WM pactpenenenus: bepuymmm. Okc-
TIepUMEHT MPOBOIMIICS HA yUaCTKe mIomaasio 0,4 ra, pasduToM Ha KBaapaThl mwiomaasio 0,8 M2,
B 3aBucuMoOcCTH OT yCIIOBHI SKCIIEpUMEHTA paanyc oOMeHa uHdopmanued Mexay podoTaMu
MOT OBITh paBEH HYJII0, OTPAHUYMBATHCS TOJBKO COCEHUMU SUEHKaMHU UM OXBaThIBaTh BCEX
poboToB. Taxxe BapbUpOBaIUCh HaYaJIbHAS MIIOTHOCTH BCXOJIOB COPHSKOB U KOJIMYECTBO JTHEH
JI0 Havasa MpomnoJiKu. J{s KoopAuHALMK CBOUX JAEUCTBUN poOOTH coOMpaIn HHPOPMALIHIO 00
OKpY’Kalolle cpejie 1 0OMEHUBAIKCH €10 uepe3 o01yro MoJieb cpeabl. B pabote aBTOpHI Mpu-
XOJIAT K BBIBOJY, UTO BO3MOXHOCTh 0OMeHa HH(opManuei Mexay poOoTaMu MOI0KUTETLHO
CKa3bIBaeTCs Ha O0IIeil TPOU3BOAUTEIHHOCTH.

s s dexTuBHON 60pHOBI ¢ COPHAKAMU HEOOXOIMMO CBOEBPEMEHHO MOTy4YaTh HHPOPMAIIUIO
00 ux nokanuzaimu. B [12] npencrasnena cucrema SAGA, KoTOpasi B aBBTOMAaTHYECKOM PEKMME
OyZAeT 3aHUMaThCs KapTUPOBaHUEM COPHAKOB. [Ipeyiaraemoe pemeHne moIHOCTbhIO A€ EHTpallu-
30BaHO M OCHOBBIBACTCS HAa NMPUMEHEHUHU POs MajlbIX OECHMJIOTHBIX JETAaTeNbHBIX amlaparoB.
Kaxnprit BITJIA ocHalieH kaMepoi, CHUMKHM C KOTOPOU NMPUBA3BIBAIOTCS K PEaIbHBIM KOOpJAUHA-
tam. [ cermeHTanun n300paKeHU UCIOJIb3YIOTCSI CBEPTOYHbIE HEMPOHHBIE CeTH. AJITOPUTM
nepensuxkeHust bIIJIA oCHOBBIBAaETCS Ha AITOPUTME IMUYETUHON KOJIOHUH. Pe3ynpTaThl SKCnEpH-
MEHTOB MOKa3aJId, YTO MpeJIoKEHHas cTpaTerus 3(pQeKTuBHA, MPOsBISET POOACTHOCTh U XO-
po1o MacmTabupyercs.

COop yposkasi OTHOCHTCS K OJTHOM M3 CaMbIX TPyI03aTpaTHbIX oneparmii. B [13] paccmarpua-
eTcs MOABMKHAS TUIaTPopMa ¢ MaHUIYJISTOpoM. [locTaHOBIIMKOM 3a/1a4 711 ar€HTOB SIBJISIETCSI TaK
Ha3bIBAEMBIN pacpeieInTellb, KOTOPBIN, 3Has COCTOSIHUE POOOTOB U CPebl, TPOU3BOIUT TUHAMU-
YECKYIO JUCTIETYepU3aIinio poOOTOB. 11 TecTHpOBaHUS pa3pabOTaHHOTO AITOPUTMA ObLiIa CO3/1aHa
JBYMEpHasi MOJIeJIb Iipoliecca YOopkH yposxkas. [IpoBeeHHbIe 3KCIIEpUMEHTHI TOKa3ald, 4TO C po-
CTOM KOJIMYECTBa pOOOTOB-COOPILIMKOB YMEHBIIIAETCS CPEHEE BpEMSs, IPOBEIEHHOE B MYTH KaXK-
JIbIM OT/IE€JbHBIM POOOTOM, HO YBEITMUMBAETCS BPEMS BBIYUCIICHUSI.

B [14] npencraBieHa KOHIENIUS YMHOTO caJla Ha OCHOBE TeTePOreHHOr0 KOJUIEKTHBA poOo-
TOB. B nccnenoBannu paccmarpuBaercs 3ajaya JOTUCTUKM aBTOHOMHBIX poO0TOB. CTOUT OTMe-
TUTh, YTO AaBTOPAMHU 3aTPOHYTA TEMa YACTUYHOTO 3aMEIleHUs YeJI0BeYecKoro Tpyaa. Takum 06-
pa3oM, B PEIIEHUU CEIbCKOXO3HCTBEHHBIX 3a/1ad yYacCTBYIOT I'€TEPOTrE€HHBIE areHThl B CaMOM
HIMPOKOM CMBICIIE ITOTO CJIOBA: YaCTh COOPIIMKOB OCTAETCS BBITOJIHATH CBOU (DYHKIMH, POOOT-
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COOPIIUK M TPAHCTIOPTHBIN POOOT 0OecTIeunBarOT pOOOTU3UPOBAHHYIO YOOPKY, OCCITUIIOTHBIH Jie-
TaTEJIbHBIN amnmapaT MOMOTaeT KOOPAMHUPOBATh MPOCTPAHCTBEHHOE PACIOJIOKEHUE POOOTOB.
Kpowme 3Toro, KoHTpoJIb HaJl pOOOTaAMH OCYIIECTBIISIET YEIOBEK, KOTOPBIN B CJIOKHBIX CUTYyAIHIX
MOJKET HE€ TOJIbKO B35Th Ha ceOsl 4yacTh yHpaBleHUs, HO U nepedopMylIMpOBaTh 33Ja4u Yepes
nyJabT ynpasienus. [lpeanoxennas aBropamu GopMann3oBaHHasi MOAEIb YIPABICHUS IPYIIIOHN
reTepPOreHHBIX POOOTOB MOKET CIIY>KUTh OCHOBOH IPH PELICHNH 3a/1a4 TUIAHUPOBAHHUSI OTIepaLuit
U yBeIn4YeHHs 3P (HEKTUBHOCTH MMPOU3BOICTBA CEIBXO3MPOLYKIIUH.

Ha nanHbIil MOMEHT OCTaeTCs OTKPBITHIM BOIIPOC 00 SKOHOMUYECKOH 11eI1ec000pa3HOCTH MPH-
MEHEHHS KOJUIEKTUBOB po0O0TOB. MHHOBalmoHHbIE pa3pabOTKH, KOTOpPbIE HA JaHHBI MOMEHT
BHEJPAIOTCS B CEIBCKOE XO34KCTBO, JOJDKHBI KOHKYPHUPOBaTh C TaKMM TMTaHTaMu, Kak John
Deere, New Holland, JCB, Claas, koTopble y»e JOCTaTOYHO JaBHO HAXOJSITCS Ha PhIHKE U 3ape-
KOMEH I0BaJk ce0st ¢ xopoiiei croporsl. B [15] mpoBoasT cpaBHeHHE ABYX MOJIXOI0B K TITy00-
KOH BCIIAIIKe: B IIEPBOM UCHONB3yeTcs kKinaccuueckuii Tpaktop John Deere 8730R, a Bo BTOpoM
rpymma u3 AecATH poOOTOB, 00IIAsi MOITHOCTh KOTOPBIX COITOCTaBUMA C TPAKTOpPOM. TexHude-
CKH€ XapaKTePUCTUKHU ILTYyTOB MOJI00paHbI TaK, YTOOBI OHU OBbUIH WACHTUYHBIMU. KoMiekcHoe
CpaBHEHHE JBYX MOJIX0/I0B ITOKA3aJI0, YTO CTOMMOCTh MPHOOpETeHHS TPYIBI poO0TOB B 3,5 pasza
HIDKE, 4eM OOJIBIIIOr0 TPAKTOPa, a CTOMMOCTH SKCIUTyaTaluu B 2 pa3a Huxe. [Ipu 3Tom mpounsBo-
JTUTEIBHOCTh OCTAeTCS COMIOCTABUMOIA.

[TpuMeHeHre HeCKOIBbKUX poOOTOB ISl peaiu3aliii OHOM TEXHOIOIMYECKOH onepaluy pruBo-
JIIT K HEOOXOIMMOCTH JCKOMIIO3HIIMY 3a1a4un. B [16] Ha mpumepe 3a1auu POTIOJIKH TIOKa3aHO, YTO
3 PEeKTUBHOCTH 00paOOTKM 3HAYUTEIHHO 3aBHCUT OT TOTO, KAKUM 00pa3oM pacipeaeieHbl 3a/1a91
MEXIy HCTomHUTEIIMU. ABTOpsl npemtokuan aaroputm CDABC (collaborative following bee
strategy), KOTOpBIH SIBISIETCA PAa3HOBUAHOCTBIO AITOPUTMA MYETUHON KOJOHUH. CrnabbiM MecToM
ITOPUTMOB, UIIYIIUX SKCTPEMYM B YaCTUUHO HAOIIOAAEMOM MPOCTPAHCTBE COCTOSHUIMA, SBISIETCS
TO, YTO PEIIEHUE MOXKET CXOIUTHCA B IOKAJILBHOM dKCTpeMyMe. B Takux skcTpeMyMax OMHUCHIBAIOTCS
KBa3HMONTHMAIILHBIE PEIICHNS, KOTOPHIE B OOJIBITMHCTBE CITyYaeB HE MOAXOST. s BpIX01a U3 TaH-
HOHM CHUTyallu¥ CYIIECTBYET HECKOJBKO CTPATEeTHid: TIOBTOPHBIHN 3aIlyCK MPOIETYPhl PEIICHUS I
peleHne 3a1a9i HECKOJIBKIMH HCTIOTHUTEISIMU; 3aIPET «OJIM3KUX PEICHUI; «IIOKUPOBAHUE) TI0-
MYJIALAN, KOTJIa YacTh HAMJICHHBIX PEICHUH CIy4aillHBIM 00pa3oM MEHSIETCS; COXpaHEHHEe YacTh
pelieHuii B T100aIbHOM MPOCTPaHCTBE. B pabote aBTopbl npeiaratot crpareruro collaborative
following bees, xotopast pabotaer cienyronmm odpazom. Ha HadaisHOM dTare myena HaxoIuT He-
CKOJIbKO pelIeHHH B CBOEH okpecTHOCTH. J[Ba yuminx nomeuarotcsi. B ciydae, eciiu Bce HaliieHHbIE
peuieHust OyayT Xyske, YeM IOMEUYEeHHBIE, BHIOMpAETCs JIyulllee pelieHne U3 MoMedeHHbIX. Ecnu
HaXOJUTCS JIydlllee pelIeHre, TO OHU MIOMEYAIOTCsl, U LUK MOBTOpsieTcsl. bbul mpoBesieH cpaBHU-
TENBHBIA aHAJIM3 MCIIOIB30BAHMUS TPEIUIOKEHHOTO TOIX0/1a CEMbIO OMOMHCIIMPHPOBAHHBIMU aJITO-
purmamu (Simulated Annealing, Quantum Artificial Bee Colony, Ant Colony System, Improved
Artificial Bee Colony, Discrete Artificial Bee Colony, Multi-picking-robot Discrete Artificial Bee
Colony (MDABC) u Teaching-Learning-Based Optimizer). ITony4yeHHble pe3yabTaThl yOeu-
TETBHO JEMOHCTPUPYIOT, YTO MPEJIOKEHHBIN aBTOpaMH MOAXO0J T03BOJIseT 6oee 3pPeKTHBHO
B CPaBHEHUH C CYIIECTBYIOLIMMH MOIXO0JAaMU PacIpeesIATh 3aJjaul MEXKIY HECKOJIbKUMH CEllb-
CKOXO3SIICTBEHHBIMU pOOOTaMHU.

BbIBOJIbI
[TpoBeneHHsbIN 0630p padOT MoKa3ai, 4YTO Ha JaHHBII MOMEHT UMEIOTCS pa3pabOTKH, KOTOpbIE
JOCTaTO4HO 3()(HEKTUBHO PELIAIOT 33Jaud MPOU3BOJICTBA CENIbXO3MPOAYKIUN HA OCHOBE MYJIIb-
TUAreHTHbIX poOO0TOB. MyJIbTHAreHTHBIM MOAX0MA AEMOHCTPUPYET MPEUMYIIECTBO IMepes Ou-
HOYHBIMH pOOOTaMH 3a CUET IepepacipeaeseHHs 3a1a4, BO3SMOKHOCTH 0OMeHa COOOIICHUSIMU U
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KOOPJMHAIMH JCUCTBHIA. ITO MO3BOJISET MOBBICHTh KAYECTBO, CKOPOCTh M SKOHOMHUYECKYIO 3(h-
q)eKTI/IBHOCTB MIpOU3BOJACTBA. Ha mam B3IrJIs1 1, I[aJIBHefILHee Pa3sBUTHUC MYHBTHaFeHTHOI;'I CCJIIbCKO-
X03HCTBEHHOH POOOTOTEXHUKH B OOJIBINEH CTEeNeHH Oy IET CBSI3aHO C Pa3BUTHEM CHCTEM HCKYC-
CTBCHHOT'O HMHTCIIJICKTA U YCJIOBCKO-MAaIlIMHHOT'O B3aHMOI[CﬁCTBPISI. HpI/IMeHeHI/Ie HCKYCCTBCH-
HOT'O MHTEJUICKTA TO3BOJIMUT MMOBBICUTH aIalITUBHOCTD M aBTOHOMHOCTh MYJIbTHAT€HTHBIX CHCTEM,
a MHTCTpalus 4CJIOBCKA B KOHTYP YIPABJIICHUS IMO3BOJIMUT HUCIIOJIB30BATH €TI0 OIBIT U 3HAHUA IAJIA
6onee 3(h(peKTUBHOTO PENICHHUs CEIbCKOXO03SHCTBEHHBIX 3a/1a4.

B 1ieioM MyJIbTHAT€HTHBIN MOJXO0/] K IPUMEHEHHIO POOOTOTEXHHUYECKUX CUCTEM B CEIIbCKOM
X03SHCTBE ACMOHCTPHUPYCT 3HAYUTEIILHBIN IIOTCHOMAJI JI ITOBBIINICHUA 3(1)(1)GKTI/IBHOCTI/I " 1po-
U3BOJUTEIILHOCTH CEJIbCKOXO3SIMCTBEHHOTO IMPOM3BOJCTBA. JlambHelilee pa3BUTHE 3TOrO
HaIlpaBJICHHUA MOXKCT MNPHUBCCTU K KAYCCTBCHHBIM M3MCHCHHAM B OpraHU3alluA CEJIbCKOXO03H-
CTBEHHBIX pabOT, MOBBIIICHUIO KOHKYPEHTOCIIOCOOHOCTH MPOU3BOIUMO# IPOTYKIIUU U CBOEBPE-
MCHHOMY OTBCTY Ha FJ'IO6aJ'IbHI)I€ BBI3OBbI, CTOAIIUC ITEPE CCIILCKUM XO3SHCTBOM.
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