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BECTHHK BEJIOPYCCKOM I'OCYJIAPCTBEHHOU CEJIbCKOXO3SIMMCTBEHHOM
AKAJIEMUU Ne 4 2022

AI'PAPHAA J9KOHOMHKA

VJIK 338.330.3:631(476)

HCHOJIb30BAHUE NHHOBAIIMI B PACTEHUEBO/ICTBE PECIIYBJIMKH BEJIAPYCh
KAK HAITPABJIEHUE MOBBIIIEHUS ETO YCTOHNYHUBOCTH

H. H. MUHUHA

YO «benopycckas eocydapcmeennas opoenos Oxmsbpovckoul Pesontoyuu
u Tpyoosoeo Kpacnozo 3Hamenu cenbCKOX035A1CMBEHHAA AKAOeMUAY,
2. l'opku, Pecnybauxa Beaapyce, 213407

(ITocmynuna ¢ peoaxyuio 12.09.2022)

Hepexot) K UHHOBAYUOHHOMY muny 3KOHOMUKU, NPU KONMOPOM OCHOBHAS 0015 847108020 BHYMPEHHE2O npodmea obecneuyusaem-
Cs1 NPOU3600CMEOM U peanu3ayuell HAyKoemKol npoldyKyuu, o6yciasiusaem RosAgIeHUe UHmepeca K 06ecnedeHuro ycmouuueo2o
pazeumus 20Cy0apcmed, PecUOH08 U OPeanu3ayull 3a cuem GHeopeHus: unHosayul. B cmamve npuseden 0630p HEKOMOPLIX BANCHBIX
paspabamviéaemvlx, 6HeOPAEMbIX U YHCe UWUPOKO UCNOAb3YEMbIX NPOSPAMMHBIX NPOOYKIMOS, UHPOPMAYUOHHBIX CUCEM, OPY2UX
yughposwix pewienutl, HeobXo0ouMvIx 011a 3Phexmuerno2o GYHKYUOHUPOBAHUA ompaciu pacmenuesoocmea Pecnyonuxu Benapyce.
Pacc,uompeﬁbl omoejibHble 3HAKOBbLLE pa3pa6om1<u npu eHeapeHuu QJIEMEHNMO08 MOYHO20 3eﬂmedeﬂuﬂ, cucmem aemomamuzayuu,
qubopmaL;uonHo-aHaﬂumuquKux cucmem 6 CelbCKOM X03sucmee. H3y1t€H onsim nepedogblx CeNbCKOXO3AUCMBEHHbIX opeanus’aumi
Pecnybnuxu benapyce, ycnewno ucnoab3ylouux UHHOBAYUU 8 C80ell 0essiMelbHOCU, YMO CROCOOCMEYem POCIY UX YCHOUYUBOCHIU.
060}/9!600}0}’”05 noaydaemsle acpapHbiMu OpecArHU3aAyUiAMU HOBbLE B03MOMNCHOCMU U npeumywecmeda ont UCno1b306AHUsl paA3TUYHbIX
yughposvix pewenull 8 ompaciu pacmenueeoocmea. Lugposuzayus ynpaenenus é cenvckom xossiicmee benapycu nossonum no-
cmpoums ONMUMAILHYIO CUCIEMY RPOU3B00CTEA, XPAHEHUs, MPAHCNOPMUPOSKU, NepepadbomKu U peaiu3ayuu npooyKyuu, pezyiu-
poeambsb I’lpOu36’OdCM6’eHHble npoyeccol 6 onmumdajlbHole CPOKU U HAUMEHbULIUMU u3dep9fcmmu, ucnoav3osdams MAatulsl, coemecmu-
Mmwle ¢ um}bopﬂzauuonnbmu cucmemamu U npocpamMmHobim 0660}16‘{61{1/[6}!4, UCKTTIOYAIOWUM HeeamueHoe 8l1UAHUE YUell0BeUeCKo20 quc—
mopa Ha pe3yrsmamul NPoU3e00cmed. Buedpenue 6 npakmuxy paccmompenHvix Yyu@dposvlx MexXHOI02UL, TeHCAUUX 8 OCHOBE CO8pe-
MEHHbLX cucmem ynpaeieHus U onmumusayuu mexHoaiocuiecKux npoyeccos 6 CelbCKom xo3micmee, NnO360J1UNt NONLYHYUMb HYIHCHYIO
uHGOpMayUio OISl NPUHAMUS PEUleHUll, ORMUMUUPOBAMb PECYPChl, CHUUNMD CebeCcmouMocms npoOYKYUl, YEeauiums npou3eo0u-
MeNbHOCMb MPYOd U KOHKYPEHMOCHOCOOHOCHb NPOOYKYUU, HOGLICUND YPOGEHb NPUBTIEKAMENbHOCU AZPAPHO20 CEKMOpa OJisl UHBe-
CMOPO8 U NOMEHYUATILHBIX PADOMHUKOS U YCIMOUYUEOCMb OMPACIU pacmeHuesoocmea Pecnybiuxku benapyce.

Knrwuesvie cnosa: ycmotiuugocms npou3eo0cmea, UHHOSAYUU, AGMOMAMUAYUS, YUDPosu3ayus, 3Q@dexmueHocmo.

The transition to an innovative type of economy, in which the bulk of the gross domestic product is provided by the production
and sale of science-intensive products, causes the emergence of interest in ensuring the sustainable development of the state, regions
and organizations through the introduction of innovations. The article provides an overview of some important developed, imple-
mented and already widely used software products, information systems, and other digital solutions necessary for the effective func-
tioning of the crop industry of the Republic of Belarus. Some significant developments in the implementation of elements of precision
farming, automation systems, information and analytical systems in agriculture are considered. The experience of leading agricul-
tural organizations of the Republic of Belarus, which successfully use innovations in their activities, which contributes to the growth
of their sustainability, has been studied. The new opportunities and benefits obtained by agricultural organizations from the use of
various digital solutions in the crop industry are discussed. Digitalization of management in agriculture in Belarus will allow build-
ing an optimal system for the production, storage, transportation, processing and sale of products, regulate production processes in
the optimal time and at the lowest cost, use machines that are compatible with information systems and software that excludes the
negative impact of the human factor on production results . The introduction into practice of the considered digital technologies,
which underlie modern management systems and optimization of technological processes in agriculture, will provide the necessary
information for decision-making, optimize resources, reduce product costs, increase labor productivity and competitiveness of prod-
ucts, increase the level of attractiveness of the agricultural sector for investors and potential employees and the sustainability of the
crop industry of the Republic of Belarus.

Key words: production sustainability, innovation, automation, digitalization, efficiency.

Beenenue

B nayuyHOU nuTepaType mpoOiieMe YCTOWYMBOCTH OpPraHM3AalM{ YAENSeTCs] 3HaYUTEeIhbHOE BHUMAHHE.
[Ipu 5TOM OCHOBHOH aKLIEHT HEPENKO CJIENaH Ha IKOHOMHYECKOHN cocTaBistonien ycroiuusoctu [1]. Ctpa-
Terndeckas Lienb pa3BUTHA arpapHoi skoHoMuku benapycu 1o 2030 r. — obecnieueHne yCTOMYMBOTO Pa3Bh-
TUSL U JIOCTIDKEHHE 0e3yOBITOYHOCTH CEIbCKOXO3AHCTBEHHOI'O IPOW3BOJICTBA HA OCHOBE ITOBBIMICHHS €TI0
HAY4YHO-TEXHUYECKOTO MOTEHIIMaa, BHEAPEHUSI OE30TXOHBIX U HKOJOTHYECKH Oe30IMAacHBIX TEXHOJIOTHH C
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UCIIOJIb30BaHUEM PECYPCOCOEPErauX TeXHONIOTui. JJOCTIKEHHIO yKa3aHHOM L€ CIOCOOCTBYET MHHO-
BaI[MOHHOE Pa3BUTUE arpapHOro MPOU3BOJCTBA, NPeLyCMaTPUBAOLIEE TEXHOIOTHYECKYI0 MOJEPHHU3ALMUIO,
BHEJIPEHHE pPecypcocOeperaroleil CHCTEMBI MaIlIMH, TEXHOJIOTHH ISl TOYHOTO 3eMJIEIENNs U JPYTUX HHHO-
BallMOHHBIX TexHOJOrui. Llens ucciaenqoBanus — oxapakTepu30BaTh HHHOBALMU B pacTeHUEBoACTBe Pecmy0-
nuky benapyce kak HarpaBJIeHUE MOBBIIEHHUS €r0 YCTOHUNUBOCTH.

OcHoBHad 4acThb

[Tpumensimuce oOLIeHayYHbIe H YacTHBIE METO/IbI UCCIIEIOBAaHMUS, pabOThl OTEUECTBEHHBIX U 3apyO0eKHBIX
YYEHBIX.

I'moGanpHble mponeccel, npoucxonsmue cerogas B mupoBoM AlIK, skcnepramu cBeneHbl K €AMHOMY
TepMmuHy — «Cenbckoe xo3sicTBo 4.0» (Farming 4.0 wim Agriculture 4.0). Tak, EBponeiickas accoruanus
CeNbCKOX03a1cTBeHHOr0 MammHocTpoenus: (European agricultural machinery industry association) Beiaesns-
eT B Hell 1Ba TpeHaa: Tounoe 3emuenenue (Precision Farming) u mudposas tpanchopmarms AIIK.

[Ton ToyHBIM 3emiieeNnneM OHUMAETCS LENbI CIIEKTP HOBBIX, HEMPEPBIBHO Pa3BHUBAIOIIUXCA TEXHOJIO-
THii, KOTOpBIE CIYXaT 00IIeMYy KOHEYHOMY PEe3yJIbTaTy CelNbCKOXO035HCTBEHHOM NesITeIbHOCTH — IPOU3BECTH
KaK MOKHO 0OJIblle arapHOM IPOIYKIMH BBICOKOI'O KaueCTBa, IPHU ITOM 33A€HCTBOBATh KAK MO>KHO MEHbILIE
Pa3NIUYHBIX BUAOB PECYPCOB MIPU MAKCUMAJIbHOM CHIKCHUH BCEX BO3MOXKHBIX M3AEPIKEK NMPOU3BOJICTBA [2].
TeXHOJIOrHM TOYHOTO 3eMJICENUS TTOAPA3ACISIIOT HA: HABUTALIMOHHBIE — TTI00ATBHBIE CUCTEMBI CITyTHUKO-
BOTO TEOINO3MLMOHUPOBAHUS, allapaTHOE U IPOrpaMMHOE OOecleyeHue, KOOPAMHUPYIOLIee IBHKEHUE
CENIbCKOXO3HCTBEHHOW TEXHUKHU Ha MOJIe; PErHCTPUPYIOIUE — HCIOIb3YIOLINE CEHCOPDI, TaTYUKH, JaHHbIE
JVCTAaHIIMOHHOTO 30HIMPOBaHUS U (PYHKIHMOHAIBHBIC BO3MOKHOCTH T€OMH()OPMAIIMOHHBIX CUCTEM, BBITIOJI-
HSIOIUE TUCTAHLMOHHBIII MOHMTOPUHI W BU3yaJU3allMI0 €0 Pe3yJbTaToB; pearupyrolne — MeXaHU3MBI,
anmnapaTtHOe M IporpaMMHoe oOecreyeHre, MO3BOISIONINE BapbUPOBATh pa3MEICHHE U NepepadoTKy Cellb-
CKOXO3HUCTBEHHBIX pecypcoB. B mocneanue roasl Bee vaiie NOAHUMAETCS BOIIPOC UCIIOIB30BaHMS TEXHOJIO-
T'Hid TOYHOTO 3eMIIEJIeNHs M pecypcocOeperaonmx TexHonoruii. B bemapycu BHeApSAIOTCS 3J€MEHTHI CUCTe-
MBI TOYHOTO 3eMiIefenus (CUCTEMbl MapajulenbHOro BoxxkaeHus, GPS-HaBuramum, cucteMsl ydera pacxona
torunBa). B 2021 r. BeceHHUI CeB SAPOBBIX 3€PHOBBIX M 3epHOO0OOBBIX KYJIBTYp C HCIIOIH30BAHHEM DIIEMEH-
TOB CHCTEMBI TOYHOTO 3eMJIeIeNUs TPOoBeIeH Ha 16 % muiomaam, ceB 03UMBIX 3€PHOBEIX Ha 3epHO — Ha 10 %
IO /IH.

MUHHCTEPCTBOM CEJIBCKOTO XO035HCTBa M MpoaoBoibeTBUs (MuHcensxo3npon) Pecyonuku benapyce B
nexabpe 2021 roma mpoBeneHO coBellaHHe Ha TeMy «To4YHBbIE TEXHOJOTMH B CEIbCKOM XO03sHCTBe». Pac-
CMOTpeHO (OpPMHUPOBAHHE KOMIUIEKCHOTO TpoekTa Oynymiero «TouHoe 3emienenue». MUHCEIBXO03MPOJ
Pecny6nuxu Benapyce ocymiecTBiseT HHOPMATU3ALMIO CEJIBCKOTO X035HCTBa B COOTBETCTBUH C TOCyAap-
CTBEHHOH mporpammoi «ArpapHsiii OuzHec» Ha 2021-2025 roasl. CoBMecTHO ¢ HannoHaabHBIM LEHTPOM
ANIEKTPOHHBIX YCIYT H POCCHICKON (e/iepabHOl CITy>)k00H 10 BETEpUHAPHOMY U (PUTOCAHUTAPHOMY HAJ30-
py (Poccenpxo3Hanzopom) TecTUpyercsi HHGOPMALMOHHOE B3aUMOJEHCTBUE aBTOMAaTH3UPOBAHHONW MH(OP-
MaruonHo# cuctemMbl «BEJIOUTO», obecnieunBatoriei equHblii ¢ Poccreit Mmexanusm odopmireHust U cobopa
WHpOpPMAIUK 0 (QUTOCAHUTAPHBIM CepTUPHUKATAM W aKTaM KapaHTHHHOTO (PUTOCAHHUTAPHOTO KOHTPOJIS
(mag3opa). Co3naHa HalMOHATbHAS aBTOMATH3UPOBAaHHAS WHQOPMAIMOHHAS CHCTeMa 1Mo (HOPMHUPOBAHUIO,
BEJCHUIO U HCIIOJBb30BAaHUIO €AMHOTO PEECTpa COPTOB CEIbCKOXO3SHCTBEHHBIX PACTEHUIl, NOMYILIEHHBIX K
KCIOJIb30BaHMI0 Ha Tepputopusx ctpad EADC. Ha calite MuHncenbxo3npoaa benapycu pasmenieHa nHdop-
MAaIMOHHAsI TOUCKOBas cucteMa « TexcepBUCY, TO3BOIISIONIAsI arpapHsiM 0OJIETYNUTh TIOMCK 3aIacHBIX YacTel
K CEJIbCKOXO3SICTBEHHOM TEXHHKE, IPEAaraéMblX MpeIIpUusTHAMU-U3TOTOBUTEISIMU U UX Aujepamu [3; 4].

Bce yame npuMeHsIOTCSL APOHBI JUISL BHIIOJIHEHUS Pa3IHYHBIX paboT: MHBEHTAPH3ALMUN CEIbCKOXO3SIiH-
CTBEHHBIX YT'OJIHIA; CO3/IaHUS DJIEKTPOHHBIX KapT TOJIeH; olleHKH 00beMa paboT U JUIsi KOHTPOJISI X BBITION-
HEHHUEM; OIEPATHUBHOTO MOHUTOPHHIA COCTOSIHMS TOCEBOB; OLIEHKH BCXOXECTH CEIbCKOXO3SIMCTBEHHBIX
KYJIBTYP; OXpaHbl CEIbCKOXO3AUCTBEHHBIX YIOAMN; BHECEHUS CPEACTB 3alUThl pacTeHuil. Cpenn Oecnuiior-
HbIX JeratenbHbix arperatoB (BILJIA), mpencraBnennsix Ha crenae OO «benopycckas @enepanns Gecrm-
JoTHOM aBuarumy», B 2020 r. 0bu1 Phantom 4 RTK ot DJI. Moaens uMeeT MOy Ib ONPEACICHHS KOOPIUHAT
C CaHTUMETPOBOW TOYHOCTHIO W CHUCTEMY CHHXPOHHM3ALMH IOJYYEHHBIX IMOMPABOK B PEKUME PEaIbHOTO
BpEMEHHU. DKOCHCTEMa MO3BOJISIET JeNaTh CBEPXTOYHBIE KapThl MOJIEH, OIEHHBAaTh 00bEeMBbI paboT, KOHTPO-
JMPOBaTh WX BbIMOIHEHHE, onpeaenath uHAeke NDVI (Normalized Difference Vegetation Index). 3to Hop-
MaJIM30BaHHBIA OTHOCHUTENILHBIN MHJEKC PACTUTEIBHOCTH — IPOCTOM MOKa3aTelb KOJUIecTBa (POTOCUHTETH-
YECKH aKTHBHOM OrMoMacchl. OOBIYHO €ro Ha3bIBAIOT BEreTAIMOHHBIM HHIekcoM [5]. Tounoe 3emitenenve ¢
MPUMEHEHUEM HOBBIX TEXHOJOTHH M CPEJICTB TEXHHKH Ha THJIOTHBIX OOBEKTaX IO3BOJSIET IOJYYUTHh B
2,5 paza Gosbliie ypoxkasi 3epHa, 3aTpaThl IIPU 3TOM COKpalnarTcs oonee ueM Ha 20 %.



Ilo cnoBam HavajdbHMKA IJIABHOTO YIPABIEHUS TEXHUYECKOIO IIpOrpecca M SHEPreTHKH, FOCYJapCTBEH-
HOTO Ha/30pa 32 TEXHUYECKUM COCTOSIHUEM MalluH U 000pyaoBaHus MuHcenbxo3npoaa C. Kapnosuya, na-
e YaCTMYHOE BHEIPEHHE DJIEMEHTOB CHCTEMbI TOUHOTO 3emienenus faeT 3PQeKT — SKOHOMHIO 10 25 %
peCypcoB, NPH 3TOM HEKOTOpBIE 3JEMEHThl TOYHOro 3emienenus B bemapycu yxe BHenpensl. Hampumep,
KapTHPOBaHKE YPOXKAMHOCTU: OTEUECTBEHHBIC COBPEMEHHbIE KOMOAHHBI OCHAILICHbI CUCTEMOM, KOTOpas 03-
BOJISIET CUUTHIBATH C KAXIOTO KBAJIPAaTHOI'O METPa YPOXKaHHOCTb, ONPENEIIATh, CKOJIBKO U3 NOYBBI BEBIHOCHUT-
sl MUTaTeJbHBIX BEIECTB — Kanus, pocdopa, azora. [Ipu coctaBneHun miana ypokaiHOCTH Ha CIIEAYIOMINT
rOJl arpOHOM YHYUTBIBAET 3TO KapTUPOBAHKE, A TAKXKE KapThl XMMUYECKOTO aHajM3a cocTaBa 1o4Bbl. biaro-
Japsi 3TOMY OH MOXET TOYHO CIUIAaHMPOBAaTh, CKOJIBKO HY>KHO BHECTH yIOOPEHHUH Ka)KIO0ro BUA, YTO MO3BO-
nseT cakoHoMuTh. B benapycu BHeApeHBI TEXHOIOTMU MapajieNbHOTO BOXKIECHMS, YCTAHOBIEHA TPETh He-
00XOIMMBIX JaTYMKOB Pacxoja TOIUIMBA, paboTa Haj 3TUM mpopoikaercs. C KaKAbIM TofoM Bce Oosblie
OTEYECTBEHHBIX NPEANPHUATHN MOAKIIOYAIOTCS K BBIIYCKY TEXHHKH, OCHAILEHHOM 3JIEMEHTaMU CHUCTEMBI
TOYHOTO 3emienenusi (pasOpaceiBatenu MuHepanbHBIX ynoopeHuit (OAO «lllyunHCKHET pEeMOHTHBIN 3a-
BOM»), TpakTop «bemapyc-3522» ¢ GOpTOBBIM KOMITBIOTEPOM YIIpaBiieHus, TpakTop «bemapyc-4522» c cu-
CTeMOH yrpaBieHus: «ABTOnmiI0T», onpbeickuBaTenu POCA n OBC-4224 ¢ cucremoii nuddepeHmpoBaHHO-
ro BHeceHUs1 KAC Ha ocHOBE KapThl 1OJIs, 3epHOYOOpOoUHBIe KoMOalHb K3C-2124 ¢ cucTteMoil MOHHTOPHH-
ra ypoxaitnoctu). Ceituac MUHCEIbX03MPOJ, COBMECTHO ¢ MHUHUCTEPCTBOM CBSI3M M MH(POpPMATHU3AINH Pa-
0oTaeT HaJ TeM, YTOObI BCe KOMIIOHEHTHI TOYHOTO 3eMIIe/lenusi 00beINHUTH B OOIIyI0 mporpammy. Hampu-
Mep, Ha TPAKTOPE YCTaHABIMBAETCS MHTETPUPOBAaHHBIN Npubop. Cagurcss MexaHU3aTop B KaOHHY, a KOMIIb-
I0TEp CIIPAIllUBaET, C KAKKM arperatom OyneT paboTaTh, Kakas rTyOMHA BCIAIIKK U TTOKa3bIBACT BO3MOKHBIN
SKOHOMHUYECKHUH pe3yabTar [6].

B Hacrosimiee BpeMsi cucTteMa TOYHOTO 3€MIICHENHS MCIIOJIb3YeTCS MHOTHMH IEPEIOBBIMU arpapHbIMU
opranm3anusmMu  bemapycu. Cpemun Hux — VYII «Arpoxkombunar <« KnanoBuum» MUHCKOTO paiioHa,
PVYII «Yux03 BI'CXA» T'opeukoro paiiona, KCYIl «CoBxo3-koMOuHat «3aps» MOo3bIpcKOro paiioHa,
OAO T'actemmoBckoe» Munckoro paiiona, PITVII «Ycree»y HAH Bbemapycn Oprranckoro paiioHa u ap.
[7; 8; 9]. Tak, B VII «ArpoxomOuHaT «XKmanoBuum» MHUHCKOTO paifioHa TEXHHKA IIOYTH IIOJHOCTHIO OCHA-
[IeHa MPOrpaMMHBIM O0ecIieueHreM Uil TOYHOTO 3emiienenust. Ha Bcex aTamax cellbCKOXO3SHCTBEHHBIX pa-
00T MpUMEHSIETCSI CUCTEMA MapajlIeIbHOTO BOKACHUS. [lo crryTHHKaM MpOKIIaAbIBAETCS] MAPIIPYT MPSIMOJIHU-
HeHOTO IBMXeHUs TpakTopa. [lapaniensHoe BoXIeHHE aBTOMAaTHYECKOE, IIPH IIOMOIIM aBTOIMWIOTA. Arpe-
rat croco0eH caMOCTOsTEIIbHO Pa3BOPAYMBATELCS, 32 CUET YETO MPOU3BOAUTENHLHOCTD TPY/Ia YBEITHMUUBACTCS
10 30 %, axoHOMHUTCS TOTTMBO. CBOAUTCS K MUHUMYMY BIIMSIHHAE YEeJIOBEYECKOTO (haKTOpa Ha KauecTBO pa-
00T, 3a1a4l MEXaHU3aTOpa — KOHTPOJIb HaJ MPOLIECCOM U o0eclieueHre TOYHOCTH BBINOIHEHUs 3a1ad. Co-
KpallaeTcsi M3JIMIIHEE [EPEeKPHITHE IPOX00B NPH 00padoTKe MOUBHI (IIOIPEIIHOCTh COCcTaBiusieT 2 cMm) [7].

B PITVII «Yeree» HAH Benapycu Opmianckoro paiiona cnenuanuctamu BI'CXA paspaborana iokaiib-
Has 06a3a reonpoCTPAaHCTBEHHBIX JAHHBIX O COJAEP)KaHUM B MOYBAX MAXOTHBIX 3€MeNIb OCHOBHBIX MaKpoO- U
MHUKPO3JIEMEHTOB, r'yMyca, pH nmo4YBeHHOro pacTBopa, co3aHbl HU(POBBIE KapThl IPOCTPAHCTBEHHOI'O pac-
MPEICICHUS arPOXUMHUECKUX, (QU3MKO-XMMUYESCKUX MOKa3aTeleH IS TEPPUTOPUM 3eMJIISTIONb30BaHus [8].

Jlo Bcramiky v BHECEHHS YIOOPEHHI HA OCHOBE CITYTHUKOBBIX CHUMKOB OTIPEJENSETCS COACpIKaHHUE -
TaTeNbHBIX BEIECTB B IIOYBE, COCTABIACTCS KapTa IJIOAOPOAMS M BBIYHCISIETCS, CKOJBKO HEOOXOIUMO
yA0OpeHuil Ass TOM WM WHOW TePPUTOPHH, YTOOBI MOIYUYUTh 33JaHHBIN Pe3yIbTaT: MaKCHUMaIbHYIO YpO-
JKaWHOCTh C YYaCTKOB IOJISI C Pa3HBIM IUIOAOPOJMEM JIMOO BBHIPABHEHHYIO YPOXKaWHOCTh. B 3iexTpoHHOM
KapTe 3aJaHus COACPKUTCS IUIaH BHECEHH yo0peHuil. Ha ocHOBe KapThl NIPUKpPEIUIEHHBIN K TPAKTOpY pac-
ceMBaTellb PaclpeaessieT Mo MO0 HeOOX0AUMOE KOIUYECTBO YAOOPEHUH, YTO MO3BOJSIET CAKOHOMUTH OKO-
10 20 % muTartensHBIX BemecTB. [Ipu yxozme 3a moceBaMu TPAKTOPHI C ONMPBICKUBATESIMHI OCHAIIAIOTCS CKa-
HEpaMH, KOTOPBIE 110 JIUCTHAM ONPEAEIAIOT, BISAETCS JIM PACTEHUE KYJIBbTYPHBIM WM COpHBIM. CpeacTBaMu
3alUThl pPacTeHHH OO0pabaTHIBAIOTCS TOJBKO COPHSKH, YTO JOaeT BO3MOXKHOCTH c3koHOMHTH 40-50 %
cpencts. B r. 'opku olHUM M3 pE3WIGHTOB TEXHOIApPKA JUIS BBHIYMCICHHUS HEKYJIbTYPHBIX PACTCHUH ObLIO
npenoxkeHo ucnois3oBaTh bIIJIA. 3anpaBneHHble SAOXUMUKATaAMH, IPOHBI B TIOJIE CKAHUPYIOT PAaCTEHUS U
o0pabateiBatoT ToNbKO HyXHbIe. B BI'CXA ¢ 2019 r. naHHBIE CBEPXBBICOKOTO Pa3pelieHHs, oJydaeMbIe C
BIUIA, ucnone3yroTes 1yl IpOrHo3a MpOJyKTUBHOCTH KOPMOBBIX KyJIbTyp. B Hacrosiniee BpeMsi B HAy4HO-
MIPOM3BOACTBEHHOM IIEHTPE MHOTO()YHKITMOHAIBHBIX OECTIIOTHBIX KoMIuiekcoB HAH s arpaproit otpac-
T co3zaeTcs OECIMIOTHHUK, OCHAILICHHBIH KaMepaMH, KOTOPBIH OyZeT CHUMAaTh MOCEBbI, COSAMHSS OTAENb-
HbIe (oTorpaduu B KapTy MoJsl. DTO aHAIH3 MO3BOJIUT arpOHOMaM OIPEEIUTh COCTOSIHUE PACTEHHUH ¢ MpH-
BSI3KOH K MX KOOPJIWHATaM W TPUHSThH perieHue o audhepeHMpoBaHHOM BHECEHHH YAOOPEHUH H CPEJICTB
3amuTHl. Pa3zpabaTbiBaeTcss MCKYCCTBEHHBIN HHTEIICKT, CIIOCOOHBIN OIICHUTH Ka9eCTBO TTOCEBOB [7; 8].



[IpumeHeHne pecypcocOeperaroInx TEXHOJOTHH (HyJIeBOH 00pabOTKKM MM MOBEPXHOCTHOM 00pabOTKU
MIOYBBI) ¥ BBICOKOIIPOM3BOIUTENLHON COBPEMEHHON TEXHWUKH TTO3BOJISET BBIIOJHHUTH PAOOTHI B ONTHMAJb-
HBIE CPOKH, PEIINTh MpobiemMsl nepeymioTHenus: nous [4]. Hampumep, B CIIK «I"poaneHckuii» ['ponnen-
CKOTO paiioHa MOJIOKUTEIbHBIN 3 dekT naetT Ge30TBabHass 00paboTKa MOYBBI M HCIIOIB30BAHUE BBICOKO-
MIPOM3BOANTEIHHOTO ITOCEBHOTO arperara. [eXHONOTHS COACMCTBYET COXPAaHEHHIO BJard B HIDKHUX CIIOSIX
mouBkl. Pe3yipTaToM SBIIsSIETCS MOy4YeHNE BRICOKMX TapaHTHPOBAHHEBIX yposkaes [10].

B VII «Arpoxombunar «KgaHoBuun» MUHCKOTO paiioHa OBOIIY BHIPAIIUBAIOT B 00OPYJOBaHHBIX IO
MOCTIEIHEMY CIIOBY TEXHHKH TEIUINIAX, e aBTOMATH3HPOBAHBI PETYJSIUS MHUKPOKINMATa, OTKPHITHE U
3aKpbeITHE (OPTOUEK, MOJHB, MOAKOPMKA. JIMITE HECKONBKO OMepaIiii BBHIONHSAIOTCS BPYYHYIO: 0Ope3ka
pacTeHmii, UX MOJBs3Ka U cOop ypoxkas [7]. OTeuecTBEHHBI MPOrpaMMHO-aIapaTHBIi KOMIUIEKC AJIsl MO-
HUTOPUHTa MUKPOKJIMMATa TEIUIHL ObLT pa3paboTaH B LIEHTPE CBETOJUOAHBIX M ONTO3JIEKTPOHHBIX TEXHOJIO-
ruit. YToOBI pacTeHUs POCITH M JaBAHM XOPOIIHH YpoKail, Hy>)KHO UX OCBEIaTh, KOPMHUTH MMUTATSILHBIM pac-
TBOpoM. OCOOEHHO 3TO BasKHO JJIsl MHOTOSIPYCHBIX TEIUIUL, KOTOpPbIe MOIy4YaloT Bce OoJIbIlee pacipocTpa-
HEHHE B MHUpe. 3a pyOekoM ecTh MpUMepH! 1 8-3TaKHBIX KOHCTPYKLHI, KOTOPBIE B TOM YHCJIE 00CITYKUBAIOT
po6oThl. JlaHHOE HaIlpaBJICHWE Ha4dao pa3BUBaThes 6—7 jeT Hazam. OTedecTBeHHas pa3paboTKa — Imar K
TOYHOMY 3€MJIE/ICTHIO U IIM(PPOBOMY CENTECKOMY XO3SiCTBY. TeXHONIOTHS peACTaBIseT HHTEPEC I arpap-
HBIX TPENNPUATHH, Kade M TOPrOBBIX CETEH, YTO MO3BOJHUT UX MOKYIATEISIM MOJIy4aTh CBEXKYIO, IKOJIOTHYe-
CKH{ YHCTYO 3eneHs [11].

[Iponomxkaercst corpyaaudecTBo yueHbix bemapycu u Poccun B chepe AIIK. TlogrorosneHa u mpoxoaut
corjlacoBaHue KOHUenIus nporpaMmbl Coro3HOTro rocynapcrBa «Pa3zpaboTka MHTEIIEKTyalbHBIX TEXHOJO-
Tl 1 pOOOTU3UPOBAHHBIX TEXHUUECKUX CPEACTB JUISI TPOMBIIIIIEHHOTO cafoBoacTBay («CamoBoacto CI'»),
B COOTBETCTBUH C KOTOPOH IUTAaHUPYETCS BHEIPEHNE B MTPON3BOACTBO HHPOPMAIIMOHHBIX CHCTEM, aBTOMATH-
3UPOBAaHHBIX M POOOTU3UPOBAHHBIX TEXHHUUYECKUX CPEJCTB JJIsl YIPaBIeHHUs cOOpPOM, aHAIM30M HWH(pOpMa-
LWY, IPUHATHS PELIeHUH MO yNPaBICHUIO TEXHOJOTMYECKUMHU MpPOoIleccaMi, MOHUTOPUHTA COCTOSHUS TIIO-
JIOBBIX W STOIHBIX HACAXKIIEHUN U peaTn3allii TPYTOEMKIX TEXHOIOTHIECKUX MPOIECCOB B TPOMBIIILIEHHOM
Ca/IOBOJICTBE WHTEHCHBHOTO THMA. J[JIsl peanw3anuy WHTEIUIEKTYaTbHBIX TEXHOJOTHI BO3JEIBIBAHUS STOI-
HBIX KycTapaukoB B ®I'BHY ®HAI BUM obocHoBaHa CTpyKTypa CUCTEMBI YIIPABICHUS POYKIIMOHHBIMU
MpoLecCCaMH B MHTEJUIEKTYaJIbHBIX TEXHOJIOTHSIX BO3ACIBIBAHUS KYCTAPHHUKOBBIX STOAHBIX KYJIBTYp, BKIIFO-
Yaromias: OJIOK KOHTPOJISI MapaMeTPOB MPOILYyKIIMOHHOTO Tporecca (KOMITIEKT JAaTYNKOB sl cOopa uHpOp-
Malli O COCTOSIHUU PacTEHHH W OKpYIKarolllel cpelibl); HHQOpMaIllMOHHO-aHATUTHYECKUH OJIOK 11t o0Opa-
00TKM M aHaJIM3a UH(OPMAIUK; OJIOK pealu3aluy yIpaBsSioIIMX BO3AeHCTBUH. PazpaboTansl TpeOOBaHMS K
ACY mpoayKIMOHHBIMH TPOIIECCaMU, 00ECIIEYNBAIOIIEH KOHTPOIh M YUeT BHEITHUX KIUMAaTHYECKuX (hak-
TOPOB, IMMOKa3aTeleld pocTa W COCTOSIHHUS STOINHBIX KYCTapHUKOB B KpUTHYecKue (heHOo]a3bl UX Pa3BUTHIL.
B mporiecce paboTsl MOIB30BATENIO MPEAOCTABISIETCS BO3MOXKHOCTh BBOJWUTH M KOPPEKTHPOBAThH YCIOBHUS
MIPOM3BOICTBA, TEM CAMBIM aJANTUPYsI CHCTEMY Ui (DOPMHUPOBAHHUS ONTHMHU3UPOBAHHBIX YIIPABICHYECKIX
peutenuii [12].

st arpapHbIX opraHu3anyii 0ocoOblli UHTEpPEC MPEACTABIISIOT CUCTEMBl KOHTPOJIS U aHajIu3a JaHHBIX B
pexxuMe peanbHOro BpeMeHH. Hampumep, B poccHiCKOM MPOEKTe « ATPOCHUTHAD Ha MOHUTOpAX MOKa3bIBa-
eTcsl BCsl paboTa TEXHUKH, TIOATOMY JIFOOBIE OTKa3bl MOXKHO JIETKO 3aMETHTh U ONEPATUBHO yCTpaHUTh. Oco-
00e BHUMaHHE YAETSIeTCs KOHTPOIIO Pa3BUTHS MIOCEBOB, KOTOPBIM OXBaueHO cBble 150 xo3siicTB, 0Opaba-
ThIBalOIMX Oosiee 2 MiH ra 3emiin. CrucTema IIaHUpPYeT MPOU3BOJCTBEHHBIE MPOIIECCH], KOPPEKTHPYET Ijia-
HBI B XO/I¢ UX BBIIIOJTHEHUS, C TOMOIIBIO MOJKITIOYEHHBIX JaTYMKOB M IPUOOPOB aBTOMATHUECKH PETHCTPH-
PYET CpPOKHU BBINONHEHHs padoT. BHeapenne pa3zpaOoTKu mpUpoCcT npou3BoAuTenbHOCTH gocturaetr 100 %,
ypoxaitHoct — 10—15 %, sxoHOMHUS MaTepUaNIbHBIX IIEHHOCTEH cocTasiseT 10 50 % [13].

Komnanus Anan-UT co3nana KOMIUIEKC MPOrpaMMHBIX CPENCTB AJISl pacTEHHEBOACTBA, BKIIIOYAOIIMN
CHCTEMY y4eTa U BCTPOCHHYIO On3Hec-aHaNUTHKY. KomIieke pemraer 3a1aun yuera, ONTUMH3ALMH [IaHU-
POBaHHA CETHCKOXO3SHCTBEHHBIX paboT, MPOrHO3UPOBAHUS YPOKaHHOCTb, KOHTPOJIS HAJ XOJIOM CEITbCKOXO-
3STMCTBEHHBIX PabOT B PEKMUME PEaNbHOTO BPEMEHH, AeT BOZMOXKHOCTh OIIEHMBATH OTKJIOHEHHS OT IUJIaHa,
OMPEAETATH BIMSIOINE HA KOHEYHBIE PE3YJIbTAThl IPUUMHBL. DTO AENAET MPO3PAYHBIM BECH IPOIIECC TPOU3-
BOJICTBA MPOIYKIIMH B PACTEHHUEBOJICTBE, MO3BOJSET YIPABISAIONIEMY IMEPCOHAITY MOBBICUTH MPUOBLIH OT
MPUMEHSIEMbIX TeXHOJOTUH. [ BBIpaOOTKHM YIpaBIeHYECKHX pelIeHU B cepe ceabCKOX03sHCTBEHHOTO
MPOM3BOJCTBA 3TOW e KOMIIAaHMEH MpPeUIOKeH O0JauyHbBId reoMH()OPMAIMOHHO-aHAIMTHYECKHH CEpBHC,
MPECTaBISIIONIEH crienuanicTaM HHPOPMALUIO O COCTOSHUM Ka)KJOro IOJIsl B ONPECICHHBINA Tepro Bpe-
MEHH ¥ MTO3BOJISAIONIEH CIIPOTHO3UPOBATH JUHAMUKY Pa3BUTHS PACTEHUI.

s ynpasieHus peanu3anueii 3epHa kommanueii Cognitive Technologies pa3paborana uH(OpMAIIHOH-
Hasl TEXHOJIOT S, TIO3BOJIAIOIIAs KOHTPOJIMPOBATh YTk 3€pHA € MOJIA A0 3JIEBATOpPa M COKPATUTh MOTEPH 3EP-
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Ha 1pu TpaHcroptupoBke [14]. s aTux 1eseit Takke mpeaHazHaueHa TEXHOJOTHS paTio9acTOTHOW UACH-
tudukanuu (RFID), comeprkalias MUKPOYMII, KOTOPhIH XpaHUT YHHKAJIbHBIH HUICHTH(PUKATOP U aHTCHHY,
CHOCOOHYIO MepeaaBaTh 3Ty HH(GOPMALIUIO Ha crieluanbHble paguocunTbiBatenyd. RFID-texnomorus mnosso-
nsieT 3¢ (GEeKTUBHO peliaTh 334a4l TOYHOTO yueTa, MpueMa U OTTPY3KU MPOAYKIHMH, CHU3UTE 3aTPaThl U TPY-
JoeMKocTh uHBeHTapuzaimu. [Ipumenenne RFID TexHolIOrMH B MpOrpaMMHO-aNapaTHOM KOMILIEKCE
Cognitive Agro Control mpu yO0opke 3€pHOBBIX KYJIBTYP JAae€T BO3MOXKHOCTH OpTraHHW30BaTh OHJIAHH-OOMEH
OCHOBHBIMHU JJAHHBIMHU U UX TIepeady Ha cepBep LEHTPa yIpaBieHUs] YOOPKOH, MPOBOIUTH CTATHCTUUECKHUMA
aHaIun3.

[IprmepoM KOMIUIEKCHBIX PENICHHN ISl YMHOTO CEIBCKOTO XO3SIMCTBa CITy’KaT pa3paboTKH KOMITAaHUS
Pessl Instruments (ABcTpust), KOTOpbIE TOMOTalOT (hepMepaM IpUHUMATh OoJiee 0OOCHOBaHHBIC PELICHUS 110
ONITUMM3ALUH paclpelielieHHe pecypcoB (ceMeHa, BoAa, yAoOpeHHs | JAp.), CAeNaTh nojis Oojee yCTOHUu-
BBEIMH K CEJIbCKOXO3AHCTBEHHBIM PHCKaM (3acyxa, M30BITOK BOJIBI, MOPO3, TEIJIOBOI CTpECC, MOBPEXACHNE
yposKasi BpeAUTeNsIMH, TPUOKOBBIMU MH(EKUUAMH U T. 1.). Jna GyHKIMOHMpOBaHHS TUPPOBOTO yIpasie-
HUS CeTIbCKUM XO3SHCTBOM JIJaHHAsl KOMIIAHUsI TIpeuiaraeT 12 cnenuanu3upoBaHHBIX CTAHIUHA U PETHCTPATO-
pOB.

3akiiroueHue

B ycnoBusix MOCTOSHHOTO YAOpPOXKaHHS SHEPrOPECYPCOB U CHIPhS JJsl MPOM3BOJCTBA MHHEPATbHBIX
yaoOpenuii, Hanmnuws AeUIIUTa OPraHUIECKNX YAOOPEHUH, COKpaIleHus TUI0Maaeii, IPUTOJHBIX /ISl BEI-
palMBaHUs CENbCKOXO3SMMCTBEHHBIX KYJIBTYD, BCIEICTBUE YCHJICHHS SPO3HOHHBIX IMPOIECCOB M OITyCTHI-
HUBAHUS, BBI3BaHHBIX TJIOOANLHBIM TOTEIJICHHEM KIUMAaTa, aKTyallbHOH CTaHOBUTCS MNpoOieMa MoucKa
Hanbonee 3 PekTUBHBIX crTOCOOOB YIPaBICHUS! PEHTA0CIBHOCTBIO U CHIDKEHHS Ce0ECTOMMOCTH arponpo-
nykiun. OIUH U3 TyTel ee YCIIEIIHOTO PEelIeHus] — BHeIPEHHEe MHHOBAIMOHHBIX TEXHOJIOTHHA B cepe 3eM-
nenonb3oBanus. L{ndpoBuzanus npeBpamaeT ceabckoe X035MHCTBO B BBICOKOTEXHOJIOTUYHBIH CEKTOP IKOHO-
MUKH, T7ie 00pabaThIBAIOTCS MAacCHUBBI OOJIBIIMX JAHHBIX, MOCTYMAIOMIUX OT MHOTOUYMCIECHHBIX CEHCOPOB,
YCTaHOBJICHHBIX B II0JIe, Ha ()epMe, CeThbCKOXO3SHUCTBEHHON TEXHHUKE, OT METEOCTaHIINH, CITyTHUKOB U JIPY-
TUX CHCTeM. AHaTuTH4YecKas 00paboTKa 3THX MAaCCHBOB TMO3BOJISET MONYYaTh paHee HEJOCTYIMHYO HH(OP-
MaIHI0, HAXOUTh 3aKOHOMEPHOCTH, MTO3BOJISAIONINE MOBHIIATH 3()()EKTUBHOCTD YIpaBIeHUS CETBCKOX035IH-
CTBEHHBIM TIPOU3BOJICTBOM, YIIy4lIaTh paboTy arpoOM3Heca U CBA3b C MOTPEOUTEISIMHU.

Brenpenne wHHOBammii TpeOyeT CyIIECTBEHHBIX 3arpar. HeoOXomumo IMOKymHaTh CIIEIUAIEHOE IIpPO-
rpaMMHOe oOecriedeHre, Co3/1aBaTh KOPIOPATUBHYIO CTAlIMOHAPHYIO W JIOKAJIbHYIO CETh YIpPaBJICHUS, MPU-
oOperaTh OeCNWIOTHBIEC JeTaTeNbHBIE anmapaTel W JuieH3noHHoe [10 s WHTeprnpeTanuu pe3yibTaToB
cbeMku. CTonMOCTh pazOpacsiBaTesiell MUHEpaIbHBIX yaoopenuir Amazone ZA-M 1500 u MXL 8200 I1SO-
BUS, ucnons3yempix amst quddhepeHInpoBaHHOTO0 BHECEHHS MUHEPAIBHBIX YA0OPEHUH, COCTaBIISIET CBBIIIIE
20 ThIC. py0., OTEUYECTBEHHOI'O 3ePHOYOOPOYHOr0 KOMOaiHa ¢ CHCTEMOM KapTHUPOBaHHUS YPOXKAMHOCTH, —
cbimme 320 ThIC. pyO., ceHCOpHBIX maryMkoB azora Trimble GreenSeeker wim Yara N-Sensor 1,2—
3,55 ThicC. py0., arpoapona — 6-18 Teic. gosut., mporpammuoro obecriedenus Pix4Dfields mis o6paboTku
JaHHBIX — CBBIIE 5 ThIC. A0, [8]. [TomoOHbIE 3aTpaThl O] CHITY KPYITHBIM (DMHAHCOBO YCTOWYHMBBIM arpap-
HBIM OpTraHU3aIHUsIM.

[IpuMmeHeHre MHHOBAIMI B CETTLCKOM XO3SIMICTBE 00eCneurnBaeT pOCT MPOU3BOJUTEIHLHOCTH TPYIa, CHH-
KEeHHEe ce0eCTOMMOCTH W TOBBIIICHNE KayecTBa M KOHKYPEHTOCHOCOOHOCTH MPOAYKIIUHU, CIOCOOCTBYET pe-
HICHUIO MPOOJIEMbI IPOJIOBOJIBLCTBEHHON 0€30MaCHOCTH CTPaHbBI U MOBBIIIEHHIO YCTOHYUBOCTH OEIOPYCCKHX
arpapHbIX IPeATPUATHI.
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OCHOBHBIE ®AKTOPBI, OBY CJIABJINBAIOLIIUE OIITUMAJIBHBIE PASMEPBI MOJIOY-
HO-TOBAPHBIX KOMIIVIEKCOB (®EPM) CEJIBbCKOXO3AAUCTBEHHBIX OPI'AHU3ALIUA
PECIIYBJIMKHU BEJIAPYCb

A B. KOJIMBIKOB, O. A. 3YUKOBA

YO «benopycckas eocydapcmeennasn opoenoe Oxmsabpwvckoti Pegonoyuu
u Tpyodosoeo Kpacnozo 3Hamenu cenbCKOX0351ICMBEHHAS AKAOEMUAY,
2. F'opxu, Pecnybnuxa Beaapycw, 213407, e-mail: alex_2704@mail.ru; olia._.z@mail.ru

(TTocmynuna ¢ pedaxyuio 19.09.2022)

B cmamve paccmampusaromes 0cHogHbie (hakmopwl, 00ycrasnugaoujue ONMUMAIbHbLE PAZMEPbL MOIOYHO-MOBAPHBIX KOMNILEK-
coes ((])epw) no KoJjuvyecmey nocojiogbsl KOpoes. Yemanosnena 3asucumocms 3Kk0HOMUYECKOT aqb(j)ekmueﬁocmu MOJIOYHO-MOBAPHbIX
KOMNIEeKco8 (gepm) cenvbckoxossiicmeennvlx opeanuzayutl Pecnyoaiuxu benapycy om ux onmuManbHuIX pazmeposg no KOIUYeCmEy
no2ojioevsl KOpoe. Pacchblma CYUHOCmb, codepofcaHue U CcmeneHv GAUSAHUS OUOIO2UYECKUX U 300mexXHu4ecKux, npupodHo-
MEPPUMOPUATLHBIX, TMEXHUUECKUX U MEXHOIOSUYECKUX, IKON0SUYECKUX, COYUANbHO-KAOPOBbIX, (DAKMOPO8 UHDPACMPYKMYPHOSO
obecnevenus u OpP2aHU3AYUOHHO-IKOHOMUYUECKUX (j)akmopoe Ha onpe()eﬂeime ONMUMANIbHBIX pA3MEPOE MOJIOYHO-MOBAPHbIX KOM-
niekcos (ghepm) no Koauwecmay no2o106bsa Kopos. Jlanuvie paxmopsl pacnpedenensvi Ha 2 2pynnsl: CROCOOCMBYIowUe pocmy MoI0Y-
HO-MOBAPHLIX KOMNIEKCO8 ((hepm), coepoicusaiowue pocm MOIOYHO-MOBAPHBIX KOMIIEKco8 ((hepm). [Ipusedena xonyenmyanvhas
cxema CO80KYNHOCIU 2pynn haKmopos, onpeodenaowux OnmumMaibHblie pasmepvl MOAOYHO-MOBAPHBIX KOMNIEKCO8 ((hepm) cenbcko-
xosalicmeenHvix opeanuzayuti Pecnyoaiuxu benapyco. Bviseneno, umo onmumanbHuli pazmep MOIOYHO-MOBAPHO20 KOMNIAeKca (ep-
Mbl) nO nocojioBvlo KOpoe Henocpet)cmeeHHo C6A3dH C 9KOHOMU4YeCcKu u6ﬂ60006pa3HblM YpO6BHEM npodmeueHocmu IHCUBONIHBIX, KO-
Mopbill UsMeHAemcs noo oeticmsuem paoa GUOIOSULECKUX U 300MeXHULEeCKUX (PaKmopos.

Yemanoeneno, umo npupoono-meppumopuansbhvie akmopuvl 00YCIasIUEAIOM ONMUMALbHBIL PA3MED MOIOYHO-MOBAPHO20 KOM-
niekca (ghepmovl) no nO20108b10 KOPOS NPU PAMEUEHUU HCUBOMHOBOOUECKUX NOOPA30eNeHUl HA MEPPUMOPUU CElbCKOXO3AUCHBEH-
HoUl opearuzayuu u obecneueHuu cobOCMEEHHbIMU Kopmamu nianupyemoz20 no2oJj108bs KOpo8 HA MOJIOYHO-MOBAPHOM KOMHNJIEeKce
(¢hepme). Onpedenero, umo obecneuerue NOIHOU ABMOMAMUZAYUY U MEXAHUIAYUU MOTOYHO-MOBAPHO20 KOMIAEKCA ((hepmbl), Hamu-
Yye 00CMAmoOyHO20 KOIUYECTN8A MeXHUUeCKUx cpedcms 6yoym cnocobcmeosams pocmy MOL0YHO-MOBAPHO20 KOMNLeKca (pepmbi)
no Koju4decmey nocojoevbst Kopoe. B mooice eépems dKojioeudecKue ¢aKm0pbl mozym cokpawiantb pazmepvl MOJIOYHO-MOBAPHbIX KOM-
nIeKcos (ghepm) no Koauuecmey no2oioebsi KOpos, 8 C83U ¢ IMUM HA HCUBOMHOBOOUECKUX NPEONPUIMUIX NO NPOU3E00CIEY MOJIOKA
HE0OX00UMO 6HeOpAmMb Yudposvie MeXHOLO2UU, KOmopbvle OYOym CnocoOCMBO8AMb CHUNCEHUIO B030€liCBUs HA OKPYHCAIOUYIO
cpe()y. Bblﬂ@]leHO, Ymo Hanuyue 00CMamo4yHO20 KOJIU4ecmed Keaﬂu(j)uuupoeaHHblx Ka()poe, cnocobHvIX 6blcmp0 adanmupoeambm K
yugposuzayuu npou3OOCMEEHHbIX NPOYECCO8, onpeoeisen ONMUMATbHLIL pasmep MOJOYHO-THOBAPHO20 KOMNLEeKca (¢hepmbl) no
no2cojio6bl0 KOPOE6.

YCmaHOBJ’leHO, umo Haubobuee KOauyecmso d)akmopoe, 06)/647(16.71146‘(1}01/(411)( onmumailbHble pasmepvbl MOJIOYHO-MOBAPHBbIX KOM-
niexcos (ghepm) no no2on06v10 KOPOE OMHOCAMCA K SPYnne OP2aHU3AYUOHHO-IKOHOMUYECKUX (DaKMOpOos.

Knroueevie cnosa: np0u360()cm60 MOJIOKA, MOJIOYHOE CKOWLO@O()CmBO, (i)(leprl, UHHOBAYUU, MO]ZO'-!HO-mD@aprHZ KOMnJjieKkc
(pepmay).

The article discusses the main factors that determine the optimal size of dairy complexes (farms) in terms of the number of cows.
The dependence of the economic efficiency of dairy complexes (farms) of agricultural organizations of the Republic of Belarus on
their optimal size in terms of the number of cows has been established. The essence, content and degree of influence of biological
and zootechnical, natural-territorial, technical and technological, environmental, social and personnel factors, factors of infrastruc-
tural support, and organizational and economic factors on determining the optimal size of dairy complexes (farms) by the number of
cows are disclosed. These factors are divided into 2 groups: contributing to the growth of dairy complexes (farms), hindering the
growth of dairy complexes (farms). A conceptual scheme of a combination of groups of factors that determine the optimal size of
dairy complexes (farms) of agricultural organizations of the Republic of Belarus is given. It was revealed that the optimal size of the
dairy complex (farm) in terms of the number of cows is directly related to the economically viable level of animal productivity, which
changes under the influence of a number of biological and zootechnical factors.

It has been established that natural and territorial factors determine the optimal size of the dairy complex (farm) in terms of the
number of cows when placing livestock units on the territory of an agricultural organization and providing the planned number of
cows at the dairy complex (farm) with their own feed. It was determined that the provision of full automation and mechanization of
the dairy complex (farm), the availability of a sufficient number of technical means will contribute to the growth of the dairy complex
(farm) in terms of the number of cows. At the same time, environmental factors can reduce the size of dairy complexes (farms) in
terms of the number of cows, in this regard, it is necessary to introduce digital technologies at livestock milk production enterprises
that will help reduce environmental impact. It was revealed that the presence of a sufficient number of qualified personnel who can
quickly adapt to the digitalization of production processes determines the optimal size of the dairy complex (farm) in terms of the
number of cows.

It has been established that the largest number of factors that determine the optimal size of dairy complexes (farms) in terms of
the number of cows belong to the group of organizational and economic factors.

Key words: milk production, dairy cattle breeding, factors, innovations, dairy complex (farm).

Beenenue

B nacrosiiiee Bpemsi poU3BOICTBO MOJIOYHBIX NMPOAYKTOB MUTAHUA SIBISETCS OAHUM U3 CTPATETHUYECKUX
HaIpaBlIeHUI OTEUECTBEHHOUW SKOHOMUKH. OOecrieueHre BEICOKON AKOHOMUYEeCKOH 3(PPEKTUBHOCTH COBpe-
MEHHOTO JKHBOTHOBOJICTBA — IIPHOPUTETHAS 3a/1a4a JUIsl BCeX ToBapompom3BoauTeneidl. OTHUM U3 BEKTOPOB,
00eCneunBaroIMX pOCT SKOHOMHUYECKUX TIOKa3aTellel U pa3BUTHUSL OTPACIHH, SBISETCS 00ecreYeHue ONTH-
MaJIbHOM KOHIICHTPAIIUH [TOT0JIOBbsI KOPOB HA MOJIOYHO-TOBapHOM Komiutekce (pepme).
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HccnenoBanussMu BIUSHUS PA3INYHBIX (PAKTOPOB HA ONTHMATbHBIC Pa3Mepbl MOJOYHO-TOBAPHBIX KOM-
wiekcoB (pepm) 3anmmanuch B. II. AxcenoBa, [|. K. Jlapkun, O. JI. Angprozuna, A. I'. Mapycuy,
B. K. Ckopkun, B. U. lnaxtysos, H. I'. Snosu4, P. I'. Mymmanze, 1. . lNopdpunakens, Y. B. Kypam,
C. H. ManaxoB u npyrue aBropsl. OqHaKo B 3TUX paboOTax HEJOCTATOYHO TMOJHO PACCMOTPEHBI COBPEMEH-
Hble (haKTOPBI, OKA3BIBAIOIINE BIHMSHUC HA (POPMHUPOBAHHE ONTHUMAIIBHBIX Pa3MEPOB MOJIOYHO-TOBAPHBIX
KOMIUTEKCOB ((pepM), a TaKkKe IMyTH MOBBIIICHUS YKOHOMUIECKOH 3(pPeKTHBHOCTH UX (PYHKIIMOHHUPOBAHHUS.

[ToaTomy 1eNbl0 TaHHOHW pabOTHI SBISCTCS UCCIEOBaHUE (PaKTOPOB, OOYCIIABIUBAIOIIMX ONTHMAIILHBIC
pa3Mepbl MOJIOYHO-TOBAPHBIX KOMITIIEKCOB ((hepM) B YCIOBHSIX ITU(DPOBON SKOHOMHKH.

OcHoBHasl yacTh

Wzyuenue crnenuanbHOl nuteparypbl [2—6, 9], aHanu3 paOOT Ha3BaHHBIX BBHINIC aBTOPOB, a TAKXKE Pe-
3yAbTAThl (YHKIIMOHUPOBAHUS MOJIOYHO-TOBAPHBIX KOMIUIEKCOB ((hepM) mo3BoimiImM pa3paboTaTh CHCTEMY
(hakTOpOB, OO0YCIIABIMBAIOIINX ONTUMABHEIC pPa3MepPbl MOJIOYHO-TOBAPHBIX KOMILICKCOB ((hepM) B 3aBUCH-
MOCTH OT IOTOJIOBBSI KOpOB. Mcxoas u3 ux crnenu(uku, BCS COBOKYITHOCTH (DaKTOPOB pacIpesesicHa 0
7 rpymmam (puc. 1). Ciieqyetr OTMETHTD, YTO KayKIIbIi M3 MMPUBEIECHHBIX (DAaKTOPOB BIUSET HA pa3Mep MOJIOY-
HO-TOBApHOT0 KoMILIekca ((hepMbl) He pa3pO3HEHHO, & B COYCTAaHHUU C APYruMu. [Ipu 3TOM CcTereHb BIUSHUS
TaHHBIX ()aKTOPOB HEOJMHAKOBA M HE BCET/Ia MMEETCS BO3MOXXHOCTH YUEeCTh MX B KOHKPETHBIX BETMYHHAX,

MO3TOMY HEOOXOAUMO IMPOAHATH3NUPOBATH KAKIBINA (aKTOP MO OTAEIbHOCTH.

1. Buosioruyeckue u
300TeXHUYECKHE
axTopsl

1. IIpuponHast KOH-
CTHUTYILHSI KOPOB

2. ITopona xopoB

3. Monounas npo-
ITyKTHBHOCTh

4. Bo3pact KHBOT-
HBIX

5. Ctpykrypa, nura-
TEJILHOCTh KOPMOB
6. Cpox poAyKTHUB-
HOT'O HCIIOJIb30BaHUS
KOpOB

2. [Ipupoano-
TeppUTOpHAJIbHBIE
¢axTopsl

1. CenbCcKOX034HCTBEHHAS
OCBOEHHOCTb U paclaxaH-
HOCTB 3eMellb

2. [Inonoponue 3emMenb,
3. Pensed MecTHOCTH
4.CpenHeroioBasi TeMIIe-
parypa Bo3ayxa
5.CpeneromoBoe Koiude-
CTBO OCAJIKOB

6. Konduryparnus 3emie-
MOJTb30BaHMS

7. KoHTypHOCTbH 3eMenb
8. I'mnporpadus

9. 3aeceHHOCTh U 3aITy-
JKEHHOCTh MECTHOCTH

3.TexHuuyeckue U TEXHOJIOIU-
yeckHe GpakTopbl

1. YpoBeHb aBTOMATH3ALUH U
MEXaHU3alUH MOJIOYHOTO IIPO-
W3BOJCTBA

2. CoburosieHre HOpM KOpMITe-
HUS )KUBOTHBIX

3. [IpoaOKUTETBHOCTD CEPBUC-
HepHOoJIa KUBOTHBIX

4. CriocoObI TOCHUS KOPOB

5. Ucnonb3oBaHue MHHOBAIH-
OHHBIX TEXHOJIOTUH B MOJIOYHOH
oTpaciu

6. OGecrnie4eHHOCTh TEXHUYE-
CKMMH CPEICTBaMH MOJIOYHO-
TOBAapHOTO KoMILIeKca (hepMbr)
7. Cucrema 1 criocoObI coep-
JKaHUSI KOPOB B MOJIOYHOM OT-

4. DKojI0OrnYecKue
¢axTops!

1. IToBbIIICHHE 3KOIOTH-
3alUH MOJIOYHOTO TIPO-
HM3BOJICTBA

2. 'uruena kopmieHus u
JIOCHHSI KOPOB

3. Vrunuzanuust 0TX010B
MOJIOYHOTO MIPOH3BO/-
cTBa

4. Ob6ecneueHne K0JI0-
THYECKOI OXpaHbI BOJ,
BO3/1yXa, MOYBHI

5. [Ipon3BOACTBO 3KOJIO-
TUYECKH YUCTOU MOJIOY-
HOH NpOIyKIMH

6. DKOJIOrH4eCcKuil KOH-
TPOJIb 32 KAYECTBOM
KOPMOB

T~ v

paciau

/

MexaHu3M (GOPMHUPOBAHHUS ONTHMAIBHBIX Pa3MEPOB MOJIOYHO-TOBAPHBIX KOMILIEKCOB ((epM)

/ |

'\

5. ConnaabHO-KaipoBbIe
axTopsl

1. Hanmame u ypoBeHb
KBaM(HUKAINS KHBOTHO-
BOJIOB, CIIEIJHANICTOB XO-
3sCTBa

2. Coznanue GiaronpusT-
HBIX YCJIOBUM TpyJa U
OT/IBIXa PAOOTHUKOB
3.MecTo XUTeNbCTBA pa-
OGOTHHKOB

4. YpoBeHb 3apaboTHOIT
IUIATEl PAOOTHUKOB OTpac-
JIX MOJIOYHOTO CKOTOBOJ-
cTBa

6. ®axTopsl uHdpa-
CTPYKTYPHOTO oGecmeye-
HUSA

1. CocrosiHME TOPOT U
BHUJIbI TPAHCIIOPTA

2. DHeproobecneueHne

3. Hanuuue BOJIOMCTOYHHU-
KOB M BO3MOXHbIE CIIOCO-
OBl TIOJTHOTO OOECIIeYeHHs
KOMILIEKca, epMbl BOTON

MOJIOYHO-TOBAPHBIX KOM-
IeKCoB (pepm)

4. TexHNYECKOE COCTOSHUE

2. Unrencudukanms

HOBOJICTBE

KalluTaJIbHBIX 3aTpaT

coB (depm)

7. Opranu3aliMoHHO-IKOHOMHYeCKHEe (PAKTOPbI
1.Crnienmanusaiys 1 KOHIEHTpPAIUs IPOU3BOJICTBA

3. IIpon3BOIUTENLHOCTD TPYAa

4. CTpyKTypa CenbCcKOX03sHCTBEHHBIX 3eMeb

5. CTpyKTypa OCEBHBIX IUIOLIa e} OCHOBHBIX CEllb-
CKOXO3IHCTBEHHBIX KYJIbTYD

6. Pazmep TpaHCIIOPTHBIX 3aTpaT B MOJIOYHOM KHBOT-

7. Oxnnaemast 5pGEeKTHBHOCTE M CPOKH OKYITaeMOCTH

8. Hanmmuwme priaka cObITa IPOIYKIIUH
9. Pazmep amopTH3aIMy MOJIOYHO-TOBAPHBIX KOMIIIEK-

Puc.1. OcHoBHBIE (haKTOPHI, 00YCIABINBAIONINE ONTHMAIBHEIE pa3MePhl MOJIOYHO-TOBAPHEIX KOMILIEKCOB ((hepm)

B xone wuccrnenoBaHWii HaMH YCTaHOBIICHO, YTO Uil 3(PQHEKTHBHOTO (PYHKIIMOHHPOBAHHS MOJIOYHO-
TOBapHOTo KomIuiekca (pepmbl) U 00ecIiedeHns] ONTUMAIBHOTO MTOT0JIOBbs HEO0X0AUMO 00€CIeurnBaTh BbI-

COKWH yIeTHHBIA BEC YHCTOIIOPOIHBIX KOPOB B OOIIIEM ITOTOJIOBBE.
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HccnenoBanus MOKa3bIBaOT, YTO ONTUMAIBHBIA YPOBEHb MPOJYKTUBHOCTHU JKUBOTHBIX 3aBHCHUT OT Psijia
Ononoruueckux (hakTOPOB: MOPOJHOTO COCTaBa JKMBOTHBIX, MX BO3PacTa, CTPYKTYpPHI paruoHoB U ap. [lo
Mepe M3MEHEHHS NaHHBIX ()aKTOPOB MEHSETCS M KOHOMHYECKU I1eJIecO00pa3HbIil yPOBEHD MPOIYKTHBHO-
CTH, KOTOPBII OKa3bIBaCT HETIOCPEJACTBCHHOE BIIMSIHUE HA YPOBEHb KOHIICHTPAIIUH MTOTOJIOBBSI KOPOB HA MO-
JIOYHO-TOBAPHOM KOMILIEKCe (pepme).

Hamu ycraHoBIIeHO, YTO OOJIBIIYIO POJIb MPU CO3JAaHUU BBICOKOMPOAYKTUBHOTO MOJIOYHOTO IMOTOJIOBBS
Ha MOJIOYHO-TOBAPHOM KOMILIeKce ((pepme) urpaeT IeseHanpaBICHHOE BhIPAIMBAHHE MOJIOIHSIKA C TOJY-
YCHHEM XOPOIIIO Pa3BUTHIX, ¢ KPEIMKUM 37J0POBBEM KHBOTHBIX, JTOCTUTTIIUX HEOOXOAMMOM JUISI OCEMECHEHUS
JKMBOI MacCHl B OCTATOYHO paHHeM Bospacte (13-15) mecsameB. DTO MO3BOIUT MOAYYaTh KOPOB, CIIOCOO-
HBIX JIaBaTh BBICOKUE YJIOH, O0JIAJArOIIUX XOPOIIMMH BOCIPOU3BOJUTEIBHBIME CIIOCOOHOCTAMU. BhIcOkas
MOJIOYHAS TPOAYKTHBHOCTh KOPOB CBSI3aHA C OONBIIMM (PH3UOJIOTHUIECKUM HAIPSDKEHUEM BCETO OPTaHM3Ma,
MO3TOMY JKUBOTHBIE JIOJDKHBI OBITH XOPOIIO Pa3BUTBIMU, UMETh KPEMKYI KOHCTUTYIIUIO M 3I0POBBE, IMO-
CKOJIBKY 0o0Jiee KpYyIHbIE KOPOBHI IPH XOPOIIIEM, TTOJTHOIIEHHOM KOPMIJIGHWHU Jal0T HauBbIcmine yaou. lIpo-
M3BOJICTBO MOJIOYHOHN MPOJYKIIMK YBEIUYMBASTCS 33 CUCT YJIYUIICHHs OOIIETr0 COCTOSIHUS 37I0POBbSI U MPO-
M3BOJUTENHHOCTH JKUBOTHBIX. [Ipn 3TOM oHNM M3 (haKTOpOB, OKa3BIBAIONINX BIHUSHUE Ha POCT MPOU3BOJI-
CTBa MOJIOKA, SBJISICTCS PEAaKTUPOBAHUE TCHOMA, HAIICJICHHOE HA U3MEHEHHUE TIPOIOJDKUTEILHOCTH KU3HU C
LIEThI0 CHIKEHHSI COOTHOIICHHS HEMPOAYKTUBHBIX U MPOYKTHBHBIX JIET KOPOBHI.

B xone uccnenopanuii yCTaHOBJICHO, YTO JIJIsl 00€CIIeYeHUs 3PPEKTUBHOTO (hYHKIIMOHUPOBAHUS MOJIOY-
HO-TOBApHOro KoMILIekca ((hepMbl) HEOOXOAMMO CO31aBaTh COOCTBEHHYIO YCTOMUHMBYIO KOPMOBYIO 0a3sy,
CIOCOOHYIO 00€CIIeYrBaTh MOTPEOHOCTH UMEIOIIETOCs KOJIMYECTBA TOr0JI0Bbs KOpoB. [Ipu 3TOM, B MEepByIO
odepeb, HE0OXO0AUMMO TTPOAHATN3NPOBATh BOZMOXKHBIE ICTOYHUKH TTOCTYIDICHUS KOPMOB, a 3aTeM 3allIaHU-
POBaTh BO3MOYKHOE TTOTOJIOBbE KOPOB Ha MOJIOYHO-TOBapHOM Komintekce ((hepme). Co3manue coOCTBEHHOM
MIPOYHON KOPMOBOM 0a3bl, CIOCOOCTBYIOIICH 3P GEKTHBHOMY (DYHKITHOHHPOBAHUIO MOJOYHO-TOBAPHOTO
KOMIUIeKca ((hepMbl), IpeyCMaTpUBaeT COBEPIICHCTBOBAHUE CTPYKTYPhI MCIIONB30BAHUS IUIOIIANCH KOp-
MOBBIX 3€Mellb, TIOBHIIIEHUE X YPOKANHOCTH U OTNITUMHU3AIUIO TIPON3BOIUMBIX KOPMOB.

BrInosiHeHHBIE MCCIIEIOBAHUS MMO3BOJISIIOT CACIAaTh BBIBOJ, YTO 3HAYUTEILHOE BIMsAHUE Ha 3D (HEeKTHBHOE
(GYHKIIMOHUPOBAHHE MOJIOYHO-TOBAPHOTO KOMILIEKCa ((hepMbl) OKa3bIBAIOT TEXHHUYCCKHE M TEXHOJOTHYe-
ckue GakTopsl. BHenpeHHe HAyYHO-TEXHUUECKUX Pa3pabOTOK MPHU IMPOU3BOJICTBE MOJIOKA OKa3bIBACT HEIO-
CPEICTBEHHOE BIUSHUE Ha pa3Mepbl MOJIOYHO-TOBAPHBIX KOMILIEKCOB ((hepMm).

Haunyuiue yciaoBus Jyist MOJIy4eHUs MOJIOKA BBICOKOTO KavyeCTBa P HU3KUX TPYAOBBIX 3aTparax odec-
MIEYNBAFOTCS TIPH JOSHUH KOPOB B aBTOMAaTH3MPOBAHHBIX JOWIBHBIX 3anax. Ha MomepHU3UpOBaHHBIX MO-
JIOUHBIX KoMIUIekcax PecryOmnuku benapych mpu NpHUBSI3HOM COJCPKAHHHM KOPOB MPUMEHSIOTCS CTaIHO-
HapHBIC TOWIbHBIC ycTaHOBKH THITa AJIM-8A-100, AJIM-8A-200, YIM-100, Y/IM-200 u ap., a Ha MOJIOY-
HO-TOBApHBIX KOMILJICKCaX TPU OECHpPUBSI3HOM COJCpXKaHMH KOpOB — «Eiouka» pasHbIX MoOAu(HKaIMii,
«Tapamnens», YAA-8A, a Takke yCTaHOBKHM poTopHOro tumna «Kapycenp» pazauuHOd BMECTUMOCTH IPHU
OECIIPUBSI3HOM COJICPIKAHUHM KOPOB.

CornacHo uccnenoBanusiMm B. K. Ckopkuna, JI. K. JlapkuHa 1pu MCMONB30BAaHUN JIOWUJIBHBIX 3aJI0B JIJIS
MPOM3BOJICTBA MOJIOKA MPOMCXOJUT 3HAYMUTEIIBHOE CHUXKEHHE CEOECTOMMOCTH ITPOM3BOJICTBA MOJIOKA

(puc. 2) [8].
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Puc. 2. CpaBHenue cebecronmoctu Mojoka Ha ¢pepmax KPC npu goeHHH B MOJIOKOIIPOBOJ U IOWJIBHOM 3ajie
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[IpuMeHeHrEe TOYHBIX JATYMKOB HAa MOJIOYHO-TOBApHOM KoMiutiekce ((hepme) s coopa uHDOpManuu B
peXHMe pearbHOTO BPEMEHH, BU3yalTU3aIisl N3MEHAIOMINXCS YCIOBHIA M aBTOMAaTHYECKOTO pearnpoBaHus ¢
MTOMOIIIBIO OTIEPATUBHBIX BMEIIATEILCTB CHIDKAIOT PUCK MTOTEPh M MAKCUMU3HPYIOT MPHOBLIT.

Tak, HapylIeHue HOPM KOPMJICHHMS MOXET NMPUBECTH K CHIDKCHHUIO ITOKAa3aTelied BOCIPOM3BOJCTBA, a
MMEHHO YMEHBIIIEHUIO BBIXO/Ia MPUILIONA, CHIDKEHUIO BBOJIA HETENEH, K BEICOKOMY YPOBHIO BBIOPAKOBKH H3
OCHOBHOTO CTaJla, HU3KAM TIPUBECAaM MOJIOJIHAKA U €r0 COXPAaHHOCTH U, B IIETIOM, K POCTY U3JEPKEK, yXy/-
MICHUIO 9KOHOMHUYECKHUX TTOKa3aTeeH (yHKIIMOHUPOBAHUS MOJIOYHO-TOBAPHOTO KOMILIeKca ((epMb).

B ¢Bs3M ¢ 9THM Ha MOJIOYHO-TOBApHBIX KOMIUTEKcaX ((pepMax) HeOOXOMUMO BHEAPATH pOOOTH3UPOBAH-
HBbIE CUCTEMBI pa3fiaddl ¥ MOJOJBUTaHMS KOPMOB Ha KOPMOBOM CTOJIE, YTO CHH3UT 3aTPaThl TPy/a, a TakxKe
00eCIeUUT KMBOTHBIX KOPMaMH B HEOOXOJMMOE JJIsi KOPMIICHUs Bpems. B HacTosiee BpeMs 3amajgHbie
CTpaHbI B BOIIPOCaX KOPMJICHUSI )KUBOTHBIX OCHOBBIBAIOTCS Ha HyTPUTCHOMUKE — HAYKe, O BIUSHUU TUTAHUS
Ha JKCIIPECCHIO TEHOB: TO, UTO M KOTJ]a €CT KOPOBa, MOXET MOBJHATh Ha TO, KaK T€HBI BIUSIIOT Ha €€ 3/10pO-
BbE, IMMYHHUTET U CKOPOCTh pocTa. [l ya0BIeTBOpeHHsS NMOTPEOHOCTEH KUBOTHBIX MOJOYHO-TOBAPHOTO
KoMmIuiekca (epMbl) B KOPMax HEOOXOIUMO OOeCIeunBaTh HAYYHO-TEXHUIECKYIO pa3pabOTKy HOBBIX KOH-
KYPEHTOCTIOCOOHBIX KOPMOB Ha OCHOBE CENIEKIIMOHHOW CTPATErHH Pa3BUTHS KOPMOBBIX KYJIbTYD, CO3IaHUS
CUCTEMBI KIIMMAaTHYECKN M KOJIOTHYECKH MU HEepeHINPOBAHHBIX COPTOB, aAANTUPOBAHHBIX U YCTONUNBBIX
K pa3jIndYHbIM YCJIOBUAM.

HccnemoBanus MOKa3bIBAIOT, YTO, HECMOTpPS Ha IIMPOKOE PACIPOCTPaHEHHE MPUBS3HOTO Crocobda co-
JepKaHMsI KOPOB, TIO3BOJISIONIETO OPraHW30BaTh HOPMHUPOBAHHOE KOPMIIEHHE, CITOCOOCTBYIOMIETo 00erde-
HUIO KOHTPOJIA 3a (1)I/I3I/IOJ'IOFI/I‘ICCKI/IM U KIMHUYCCKUM COCTOSIHHEM JKHMBOTHBIX, HaI/I6OHCC MEPCIICKTUBHBIM 1
KOHOMHYECKHU BBITOJHBIM CIIOCOOOM CO/ICPKAHUSI KOPOB Ha MOJIOYHO-TOBAPHBIX KOMILIEKcax ((epmax) siB-
nsieTcs OecripuBs3Hbid. [Ipn maHHOM criocobe copepikaHus OTMEYaeTCs POCT MPOM3BOICTBA MOJOKA Kak B
BaJIOBOM 00BEME, TaK M B pacueTe Ha 1 KOPOBY, a TAKXKE COKpAIIACTCs MPOA0KUTEIILHOCT CEPBUC-TIEPHO/IA
Y CHIDKAETCS MOKa3aTeNb UHACKCA OCCMCHEHUSI.

Hamu ycTaHOBIE€HO, YTO CTPOMTENBCTBO W IKCILTyaTalllsl KPYIMHBIX MOJOYHO-TOBApHBIX KOMILIEKCOB
(dbepM) C BBICOKOM KOHIICHTpAIIUEH ITOTOJOBBS KOPOB YacTO MPUBOAUT K YXYIIICHHIO SKOJOTHICCKON 00-
CTaHOBKH CEJIbCKOH MeCTHOCTH. [103TOMYy HEOTHEMIIEMOM YaCThIO JACATEIBHOCTH YKUBOTHOBOIYCCKHUX IMPE]I-
HNPUATUH SBJISETCS OpraHUu3alus IPUPOAOIIONb30BAHUSA U OXPaHbl OKPYKAIOLIEH CPEJIbIL.

B xozxe nccnenoBanuii yCTaHOBIIEHO, YTO BBICOKAs KOHIICHTPAIIHSI TIOTOJIOBhSI CKOTA MPUBOJIUT K 3aTPY/I-
HEHUIO SKCIUIyaTalliid MOJIOYHO-TOBAPHBIX KOMILICKCOB ((pepM) B CBS3M C 3arpsS3HCHUEM OKpYXKarolieh cpe-
JAbI 60J'II)IHI/IM KOJMYECTBOM KUJAKHUX HABO3HBIX CTOKOB, YBCJIMYCHUEM TPAHCIIOPTHBIX PaCX0J0B IIpU JOCTaB-
Ke KOPMOB U YJaJICHUIO HABO3a, POCTOM 3aTpaT Ha BETEPUHAPHBIE MEPOTIPUATHS, a TAKKE yCIOKHEHHEM 30-
OTEXHHUYECKOW paboThl co cramoMm. Hamboree 3HAYMMBIM 3KOJIOTHUYECKUM (HaKTOPOM, 00YyCIaBIHBAIOIIAM
ONTUMAJIbHBIC pa3Mepbl MOJIOUHO-TOBAPHBIX KOMIUIEKCOB ((hepMm), SIBISETCSI MOBBIICHUE 3KOJOTH3AIIUH
MPOM3BOACTBAa MOJIOKa [l03TOMY TpH MPOU3BOICTBE MOJOYHON MPOAYKIIMU HEOOXOIUMO OCHOBHIBATHCS Ha
KOHIICTIIIUH «3€JIEHOr0» MOJIOYHO-TOBAPHOTO KOMILIeKca ((hepMbl), TO €CTh B3aMMO3aBUCHUMOCTH 3KOHOMH-
YECKOro, COMaJabHOI'O U 3KOJIOTUYECKOT'O pa3sBUTHA ) KUBOTHOBOAUCCKOI'O NPCAIPUATHA. HaHHaH KOHUICIIIUA
IO3BOJIUT CHU3UTH HATPY3Ky Ha OKPYKAIOIIYIO CPEy 3a CUET ITOBBILIEHUS YKOJIOTU3aluy [IPOU3BOJICTBA MO-
JIOYHOW TPOIYKIUH, OyIeT CrocoOCTBOBAaTh COXPAHEHUIO W BOCCTAHOBJIICHHIO TPUPOIHBIX 3KOCHUCTEM, a
TaK)Ke POCTY IMPUPOIHOrO KaruTasa.

[Ipu pocTe MOroNoBbs KOPOB HA OAHOM XKHUBOTHOBOIYECKOM IMOIPA3ACICHUH MPOUCXOIUT PE3KOE YBEIIH-
YeHre 00bEMOB HaBO3a B MpeJeliaX OJHOTr0 XHBOTHOBOJYECKOTO 00BEKTa. DTO OOYCIIOBICHO, BO-TIEPBBIX,
COCPEZIOTOYCHHUEM BCETO MOTOJIOBhS HA OJJHOM MOJIOYHO-TOBAPHOM KoMIuiekce ((hepme), a, BO-BTOPHIX, TO-
BBIIIICHHBIM PAcX0JIOM BObI IS COJAEP)KAHUS M JIOCHHUS KMBOTHBIX (OECHpUBS3HOE, OSCIOACTHIOUHOE CO-
JepKaHue, JOSHUE B JIOWIBHBIX 3ajiax). B pe3ynbrare cMemMBaHUsI CTOKOB JOWIBHBIX 3aJI0B C HABO30M 3Ha-
YUTEIHHO yBEIIMYMBACTCS BIAKHOCTH HABO3HOW MacChl, YTO MPHUBOIHUT K POCTy ero od0bema oT 2 10 6 pas.
Taknm 06pa30M, MOJIOYHOE CKOTOBOJICTBO ABJIACTCA TOYCYHBIM, @ HEC PACCCAHHBIM MCTOYHHUKOM 3arpsa3He-
HUus. B cBSI3U ¢ aTHM IIpu OCYIIECCTBJICHUN CENbCKOXO03SICTBEHHOMN ACATCIIBHOCTH HAa MOJIOYHO-TOBApPHBIX
komruiekcax (pepmax) HEOOXOAUMO PYKOBOJACTBOBaThCs «OpraHU3allMOHHO-TEXHOJIOTHYECKUMHU TpeOoBa-
HUAMU IIPU NPOU3BOACTBE MOJIOKAa HAa MOJIOYHBIX KOMILICKCAaX IMPOMBIIIIJIICHHOI'O TUIIa» B BOIIPOCAX ITOJIYyUYC-
HUS DKOJIOTUYECKH YHUCTOU MMPOAYKIMH, 3aIrOTOBKH Ka4Y€CTBECHHBIX KOPMOB, a TaKXKE oGecnequHﬂ JKOJIOTH-
YECKOW OXpaHbI BOJ, BO3yXa M MO4YBHI [7].CTOUT OTMETHTH, YTO BHEIPEHUE ITUPPOBBIX TEXHOJOTHHA B OT-
paciib MOJIOYHOTO CKOTOBOZCTBA JIOJDKHO CIIOCOOCTBOBATh HE TOJIBKO CTAOWIIM3AlMW U YIIYYIIESHUIO Kade-
CTBa IIOYBBI, BOABI U BO31yXd, HO TAKXKXE U CMATYCHHIO HOCJ’Ie}ICTBI/Iﬁ N3MCHCHHUS KJIUMarta. OJIHPIM n3 NH-
CTPYMEHTOB pEIICHUs JAHHBIX 3a7a4 OyJeT SIBISATHCS MOJICIMPOBAHKE, BKIIIOYAIOIee B ce0sl BRICOKOKaye-
CTBEHHBIC JaHHBIC B MacITabe MOJOYHO-TOBAPHOTrO KOoMIUIeKca ((hepMbl), MO3BONSIONINE BHIOUpATh HEOO-
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XOJUMBIA YPOBEHb KOHIIEHTPAIMH MOTOJIOBBSI CKOTa M Pa3sHOOOpa3HbIe METOMABI yINPaBICHHUS, MaKCHMH3H-
pyIoIre 3KOJOTHYECKNE ¥ SKOHOMUYECKHE BHITOJIBI U TIO3BOJISIIOIINE PYKOBOJUTEISIM CEITbCKOXO3SHCTBEH-
HOW OpraHM3aluy CYHIECTBEHHO MEHSTh CUCTEMY BEIICHHS XO3SCTBAa HA OCHOBE (PaKTHMUYCCKUX WM OXKUAA-
eMBIX U3MEHEHUH KITMMara.

HccnenoBanns moka3pIBaloT, YTO B TIOCJIEIHUE TOABI B MHpE, B TOM uncie B PecrryOnmke bemapycs, cra-
HOBUTCS TIOMYJISIPHBIM UCTIOJIB30BaHME B PAlMOHAX MTUTAHUS YKOJIIOTHIECKH YUCTHIX MPOAYKTOB, B TOM YHCIIE
u Moioka. [loTpeduTtenu roToBhl IUIATUTH 32 KAYECTBEHHBIM U HATYPaJIbHBIH NPOJYKT, IOCKOJIBKY BBICOKAs
CTOMMOCTD JKOJIOTHYECKH YHCTOTO MOJIOKAa OOYCIIOBIIEHA TEXHOJIOTHYECKHIMH OCOOEHHOCTSIMH ITPOH3BO/I-
crBa. OgHUM U3 (HAKTOPOB, CHIXKAIOIIMX BO3CHCTBHE MOJOYHO-TOBAPHOTO KOMIUTEKca ((epmbl) Ha OKpY-
KAIOIYI0 Cpeay, SIBISAETCS BhIPAIIUBAHUE KOPMOBBIX KYJIBTYp C YIy4YIIEHHOH 3QPEKTHBHOCTHIO HCHOIb30-
BaHUsI PECYPCOB, YCTOMYMBOCTBIO K OOJIE3HSIM M cTpeccaMm, a TaKkKe YIyUIIEeHHOW MUTATENIbHOCTHIO M YCBOSI-
€MOCTBIO.

Hamu ycranoBneHo, 4To a7nsl MOBBILEHHUS 3(PQPEKTHBHOCTH (PYHKIHOHHUPOBAHHUS MOJOYHO-TOBAPHOTO
KoMIUIeKca ((epMbl) M CHIDKCHUSI €0 HETaTUBHOTO BO3/CHCTBUS Ha OKPYXKAIOIIYIO Cpeay HEeoOXOIUMO
o0ecneunBaTh €ro MUKInYeckoe (QYHKIIMOHUPOBAHUE, TO €CTh CO3AaHME 3aMKHYTOTO IUKJIa MPOU3BOJCTBA
MOJIOYHOH MPOAYKINW, U YTHIH3AMHUIO OTX0A0B. [Ipr 5TOM OTXOBI, MONydYeHHBIE B Mporecce (PyHKIINOHH-
pOBaHHUSI MOJIOYHO-TOBAPHOTO KoMIUIeKkca (pepMbl) MOCTyKaT BO30OHOBIISIEMBIM PECYPCOM JJIsl TIPOM3BOI-
ctBa. OTHUM W3 TaKUX BapUaHTOB SBIISIETCS MPOU3BOJICTBO JJICKTPOIHEPTUH IS HYKII MOJIOYHO-TOBAPHOTO
KoMIuIekca ((pepMBl) U3 HABO3A.

Hamu ycranoBieHo, 4yTO mpH BhIOOpE YpOBHSI KOHIEHTPALUHM MOTOJOBbS HA MOJIOYHO-TOBAPHOM KOM-
wiekce (hepme) HeOOXOAUMO YYHTHIBATh HAIMYUE CIICIIMAIMCTOB M )KUBOTHOBOJIOB JUIS TAHHOTO MOJIOYHO-
TOBapHOTO KOMIUTEKca ((epMbl), YPOBEHb UX KBATU(PUKAIMH, & TAK)KE CTEIICHb UX MOATOTOBJIECHHOCTH K Op-
TaHU3alMi KPYITHOTO MMPOU3BOJCTBA M OCBOCHHIO MPOTPECCHBHBIX TEXHOJOTHH. Bompocs! kaxpoBoro obec-
MeYeHNs] MOACPHHU3ALIMH CETTbCKOX03HCTBEHHOTO MTPOM3BO/ICTBA B HACTOSAIIEE BPeMs BBLIBUTAIOTCS HA Hep-
Bl TUTaH. [JIaBHBIM TPHHIMIIOM yCIieXa MOJIOYHO-TOBAPHOro Komruiekca ((pepMbl) sBISETCS MPUHIIAI
«TPYIOBBIE PECYPCHI-TIPOAYKIUSA-TIPUOBLIE», B OCHOBE KOTOPOTO JIeKAT TPYIOBBIE pecypchl. B Toxe Bpems
Il PYKOBOJMTENEH CENbCKOXO3IUCTBEHHBIX OpPraHU3alluil MPUOPUTETHBIM SBIISIETCS MPHUHATHE HA paboTy
KaHIUJIATOB C TPeOyEeMBIMHU Uil OOCTYKMBAaHUSI WHHOBAIIMOHHBIX MPOIECCOB KBATH(UKAIMECH M OIBITOM,
YMEIONINX | KENAMINX 00y94aThCs, TOTOBBIX OBICTPO a/IallTUPOBATHCS K HOBBIM YCJIOBHSAM TPY/a, a TaKXKe
CIOCOOHBIX OCBaWBaTh IEPEJAOBbIC TEXHOIOTUHU. [IJIi MOATOTOBKM TAaKHX KaJPOB PYKOBOJUTENHU JIOJKHBI
HECTH COOTBETCTBYIOIIME PacX0/bl Ha MEPENOrOTOBKY COTPYIHHKOB M JIMI pad0vYHX mpodeccuii B paMkax
KOHKPETHBIX KBayM(ukanuii. OTHaK0, HEKOTOpPhIe paboToAaTe He MOTYT CBOEBPEMEHHO BBICTPAMBATh Me-
XaHU3MBI «OBICTPOTO pearupoBaHUs» Ha TPAaHCPOPMANUIO KAJAPOBOTO MOTEHIHAIA C YYETOM pPa3BUTHSA
HAYKH U TEXHOJIOTHIA, MacIITabaMH U TEMIIAMH WX BHEAPEHHS B MPOU3BOJICTBO, (P POBU3AIIUEH TPOU3BO/I-
CTBEHHBIX ITPOIIECCOB.

IMpu stom utst Gostee 3P HeKTHBHOTO (PyHKITHOHMPOBAHUSI MOJIOYHO-TOBapHOTO KomIutekca (hepmbr) me-
CTO KHUTEJNbCTBA PAOOTHUKOB M CHEIHAINCTOB JJOJDKHO OBITh B Oim3nexarieid MecTHOCTH. CTOUT OTMETHUTH,
4TO, YeM OJIFKE MOJIOYHO-TOBApHBIN KOMIUIEKC ((epma) K MeCTy JKUTEIbCTBa paOOTHHKOB, TeM Ooiee 3¢-
(heKkTUBHEIM OyneT pe3yibTaT WX paboThl, TOCKOJIBKY NMPH BBICOKUX MOKA3aTENX ACSITETHHOCTH MOJOYHO-
TOBapHOTro KoMIuiekca (pepmbl) OyneT pacTu NpUOBLIb CETLCKOXO3SIMCTBEHHOI OpraHU3alliy, YTO B CBOIO
ouepenb OyZeT crocoOCTBOBATh PAa3BUTHIO MHPPACTPYKTYPHI CeNbCKOW MecTHOCTH. [Ipu 3TOM 3aTpaThl Ha
JOCTaBKY JIOJIeH Ha paboyre MecTa 3HAYUTEIbHO COKPATSITCS.

B xoze ncciaenoBanuil ycTaHOBIEHO, YTO Ha BBIOOp MecTa pabOTHl OKa3bIBAET BIUSHHE HE TOJBKO YpO-
BEHb 3apabOTHOM IIAThl, HO TAKXKe W HAIWYKE OJNArONPUATHBIX YCIOBHU TPyAa M OTIbIXa paOOTHUKOB, CO-
31aHKue OJIarONPHUSITHOTO KIMMAaTa B KOJUIEKTHBE. BaxkHOW cocTaBisiionIel mpolecca Tpya sIBISETCS PEKUM
OTABIXa, KOTOPBIM BKJIIOYAET B ceOs CIeIyIONIie PerjaMeHThl: IepephIB B TeUeHne pabouero BpeMeHH, BbI-
XOJIHbIC JIHU, TPa3IHUYHBIC THH, OTITycKa. HemocTaTok OT/bIXa MPUBOJNUT K CHUIKEHUIO TPYIOCITOCOOHOCTH
PabOTHUKOB MOJIOYHO-TOBapHOTO Kominiekca (pepmer). Ilpu 3TOM Ui CO3MaHMs OIAroNpHITHBIX YCIOBHM
TpyZna pabOTHHMKAaM MOJIOYHO-TOBapHOro Komiuiekca ((pepmbl) HeoOXoaMMO O0ecreYuBaTh CaHUTAPHO-
TUTHEHUYECKUE YCIIOBUS TPY/a, MOCKOIbKY paOOTHHKAM MOJIOYHO-TOBAPHBIX KOMIUIEKCOB ((pepm) mpuxo-
TUTCsI paboTaTh B MOMEIIEHUSIX C BHICOKOH BJIaXKHOCTBIO, C BHICOKOW WIJIM HHU3KOW TEeMIIEpaTypol BO3ayxa,
M0J1 BO3JEHCTBUEM TOKCUYHBIX Ta30B, IPH 3TOM HETIOCPEICTBEHHO B3aUMOJICHCTBOBATH C YKUBOTHBIMHU.

BrimonHeHHbIE HAMU HCCIIEIOBAHUS TTOKAa3bIBAIOT, YTO 3HAYUTEIBHOE BIMSHUE Ha ONTHMAIBHBIA pazMep
MOJIOYHO-TOBApHOTO Komiuiekca (pepmbl) M, Kak CIIeACTBHE, TOBBIMEHNE 3(D(MEKTUBHOCTH €10 (QYHKIIHOHH-
pOBaHUs, OKa3bIBaIOT (HaKTOpbl HHPPACTPYKTYpHOTO obecriedeHus. [Ipu omnpeneneHn ONTUMAIILHOTO pa3-
Mepa MOJIOYHOTO-TOBapHOTO KoMIuiekca (pepMbl) HEOOXOJMMO YUUTHIBATh, YTO OHU JIOJKHBI OBITH CBS3aHBI
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JOpOTaMy C HAaCEJIEHHBIMHU ITyHKTaMH, a TAak)Ke 3eMEIbHBIMHU YTOAbsIMU. [IpH 3TOM MOJIOYHO-TOBAapHBIE KOM-
IIeKChl ((epMbl) TOIDKHBI OBITH 00ECIIEYECHBI OCTATOYHBIM KOJINYECTBOM BOJOUCTOYHHUKOB, @ TAKKE DIICK-
TposHepruei. CTOUT OTMETHTh, YTO >KUBOTHOBOMYECKHE MOMEUICHUS MpeTHa3HaYCHbl Ui MHUHUMH3ALUN
cTpecca )KUBOTHBIX, MAaKCUMHU3ALUH OJIarOTNOIydus U IPOLyKTHBHOCTH. THCTPYMEHTHI CHCTEMHOT'O aHAIIN3a,
UCIIONB3yeMbIe Ha MOJICPHH3UPOBAHHBIX MOJIOYHO-TOBAPHBIX KOMILUIEKcax (pepmax), yUHTHIBAIOT MUTAHUE,
37I0pOBBbE CTaJa, MOTOTHO-KIMMATHYECKUE YCIOBHS M Jpyrue (DaKkTOpsl NEATEIbHOCTH HAa MOJIOYHO-
TOBapHOM KoMIuiekce (pepme), ¢ 1eNbl0 PeKOMEHIANH HA/ISKHBIX, YCTOMYHMBBIX, YCOBEPUICHCTBOBAHHBIX
CHCTEM JKHBOTHOBOJICTBA, KOTOPBIC OKA3BIBAIOT IOJIOKUTEIHHOE BIMSHHUE Ha OKPYKAIOUIYIO Cpey, HOAIep-
KUBAIOT OJIAronoIy4ne XXMBOTHBIX U ONTHMHU3HPYIOT TOXOIHOCTh MOJIOYHO-TOBAPHOTO KoMILIeKca ((hepMmbi)
MPU OJJHOBPEMEHHOM CHIKEHHU PUCKOB.

B xope nccnenoBanmii yCTaHOBIICHO, YTO HAaHOOJbIIEe KOJHYECTBO (PAaKTOPOB, 00YCIABINBAIOIINX ONTHU-
MaJbHBIE Pa3Mepbl MOJIOYHO-TOBAPHBIX KOMIUIEKCOB ((epM), OTHOCATCS B TPYIILYy 3KOHOMHYECKHX (DaKTo-
POB, KOTOpasi BKIIOYaeT B ceOs: CIEeUUAIM3alUI0 M KOHICHTPALHUIO MPOM3BOACTBA, MHTEHCU(HUKAIHIO,
CTPYKTYpPY CEIbCKOXO3SHCTBEHHBIX 3€Mellb M IOCEBHBIX IUIOMIAAEH OCHOBHBIX CEIbCKOXO3SHCTBEHHBIX
KyJIBTYp, HAINYNE TOCTATOYHOTO KOJIMYECTBA 3eMENIBHBIX TUIONIAe sl BHECEHHS HaBO3a, HAINYUE PHIHKA
cOBITa TIPOIYKITUH H JIP.

Hamu ycranoBieHo, 4TO PUPOIHO-TEPPUTOPHATBHBIE (haKTOPHI MPEJONPEACISIOT YPOBEHb KOHIICHTpA-
IIMH MTOTOJIOBBSI KOPOB HA MOJIOYHO-TOBAPHOM KOMILIeKce ((epme), 00yCIaBInBalOT CETbCKOX03SHCTBEHHYIO
OCBOEHHOCTH IpennpusTus. Tak, penbed MECTHOCTH OKa3bIBaeT 3HAUYUTEIHHOE BIMSHHUE HA TIOYBCHHBIN MO-
KPOB U IUIOJOPOJINE CEIbCKOXO3SMCTBEHHBIX 3eMelb. Paznmune (opM MOBEpXHOCTH OOYCIaBIUBACTCS pas-
HOOOpa3neM MPUPOAHBIX M KIMMATUYECKUX YCIOBHH, B CBSI3M C YEM pa3iM4YHe OTICIBHBIX CEIbCKOXO3sIi-
CTBEHHBIX MPEANPUATHII IO perbedy MECTHOCTH, IUIOJOPOANIO 3€Mellb, CTEIIEHH 3aJIECEHHOCTH H 3Ty )KEH-
HOCTH, PacUJICHEHHOCTH TEPPUTOPUU THAPOTpaguyecKoil ceThio, 00YCIABIMBAIOT PAa3IMUHYI0 CELCKOXO-
3ICTBEHHYIO OCBOGHHOCTD U PAaCHaxaHHOCTh, pa3Mepbl KOHTYPOB CENbCKOXO3SMCTBEHHBIX 3eMelb. Tak, BbI-
COKasi pacraxaHHOCTh OyZeT CIIocOOCTBOBATH TOBBIMICHUIO TUIOAOPOIHS MOYB M, KaK CIEICTBUE, CHIKESHHIO
TuIontajel MacTOMIIHBIX M JIYTOBBIX 3€Melb, HEOOXOIMMBIX Ul BBINAca XMBOTHBIX, a TAKKE 3arOTOBKH
KOPMOB.

Ucxonss #3 BBIIIEH3IOKEHHOTO (HaKTOPHI, OOYCIABIMBAIONIME ONTUMAIBHBIE pa3Mepbl MOJIOYHO-
TOBapHBIX KOMIUIEKCOB ((hepM), MOYKHO CIPYIIUPOBATH B 2 TPyIIibI (Tads. 1):

1. DaKTOpBI, CACPKUBAIOIINE POCT PA3MEPOB MOJIOYHO-TOBAPHBIX KOMILIEKCOB ((pepm).

2. ®aKTOpHI, CIIOCOOCTBYIOIIIE POCTY Pa3MeEPOB MOJIOYHO-TOBAPHBIX KOMITIEKCOB ((hepm).

Tabnuna 1. dakTopsl, 00ycIaBIHBAKOLINE ONTHMAIbHbIE Pa3MepPbl MOJIOYHO-TOBAPHBIX KoMILIeKcoB (depm)

CriepKuBaroLLie POCT MOJIOYHO-TOBAPHBIX KOMILIEKCOB ((hepm) [ CriocoBCTBYIOIIHE POCTY MOJIOYHO-TOBAPHBIX KOMILIEKCOB ((hepm)
buoysioruyeckue M 300TeXHHYECKHE
Mono4dHo-MsICHBIE MoJ104HBI€ TOPO/IBI; MPOBEACHUE CEICKIIMOHHON PabOThI
Huskas IMPOAYKTUBHOCTH KOPOB Bricokast MPOAYKTUBHOCTH KOPOB

BriOpakoBKka KOPOB Ha MEPBbIX JIAKTALUAX, COACPIKAHNE
KOPOB CTapIIero Bo3pacTa

He nonHouEeHHBIH palioH ¢ HeA0CTaTOYHON YHEepreTHye-
CKO 00€CTICUeHHOCTHIO

BriOpakoBka KOpPOB Ha MEPBBIX JAKTALUAX Hcmonp30BaHre KOPOB MUHHUMYM JI0 5—6-# TakTanmu
KpynHele, Kpenkoro Tenoci0XeHus! 1 KOHCTUTYIIUH KOPOB;
HCKYCCTBEHHBII HHTEIUIEKT (MAlIMHHOE 3pPEHHE) — C [ENbI0
U3MEPEHHS Pa3MEPOB U COJIEPIKAHUS JKUPA B KaXI0OM JKUBOT-
HOM; «CKaHepbl YITUTAHHOCTH
Texnnyeckne U TEXHOJIOTHYECKHE
Oo6ecrieueHre aBTOMaTU3UPOBAHHOTO JOSHHSI KOPOB U MEXaHH-

Huskuii ypoBeHb aBTOMATH3AMK 1 MEXaHU3ALUK IPOU3- 3MPOBAHHOTO KOPMJICHHS U yAaleHHs HaB03a; UCIOJIb30BaHNE
BOJICTBA KBaJPOKONTEPOB /ISl YIIPABICHUS KOPMOBBIMH TUIOIAIKAMH,
MacTOUIIIAMH C MIOMOIIBIO a3POCHEMKH.
PoboTuznpoBaHHBIE CHCTEMBI pa3ayll U IOI0IBUTaHUS KOP-
MOB Ha KOPMOBOM CTOJI€; HyTPUTEHOMIKA — HayKa O TOM, KaK
Hemoxopm KOpOB M HECBOEBPEMEHHOE KOPMJICHHE MUTAHKE BIMSACT Ha SKIIPECCUIO TEHOB: TO, YTO U KOTJa eCT
KOpPOBa, MOKET MOBIHUATH Ha TO, KaK TEHBI BIUSIOT Ha €€ 3710-
POBLE, UIMMYHHUTET U CKOPOCTH POCTA.

Hapymenue pexxuma J0eHHs KOPOB, TOEHHE B MOJIOKOIIPO- | MoJaepHH3HPOBaHHOE JOCHHE KOPOB C IPUMEHEHHUEM JJOUIIb-
BOJI HBIX 3aJI0B, pOOOTOB
Ol'lTI/IMaIleblI‘/'I CEpBUC-TIEPUO; CUCTEMA MOHUTOPUHI'A AKTUB-
HOCTH KOPOB (IIO3BOJISIET BBISIBUTH OTKJIOHEHHUS B OOBIYHOM
YKOpOUYCHHBIH, yIIMHEHHBIN CEPBHUC-TIEPHOT peXuMe aKTHBHOCTH KOPOB H OIIPEAETHTH KOPOBY B ITOJIOBOI
0XOTe, a TAaKXKe BpeMs, B KOTOpOe oceMeHeHue OyaeT Haubosee
IUIOIOTBOPHBIM).

COI[Gp)KaHI/Ie KOpPOB CpEAHETO BO3pacTa

COanaHCHpPOBaHHBIN PalHOH

HeZ[OCTaTO‘IHO (1)1431/['-{601(1/[ Pa3BUTBIC ) KUBOTHBIC
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HenocraTok TeXHUYECKUX CPEACTB

ﬂOCTaTO‘{HOC KOJIMYCCTBO TCXHUYCCKUX CPCIACTB

OTtcyTcTBUE HUPPOBBIX TEXHOIOTHI

Hcnons3oBanue WHHOBAIIMOHHBIX TEXHOJIOTHIi: OJIOKYCHH-
TEXHOJIOTHH ISl OTCJICKUBAHUS BCEH LIETIOYKHU ITIOCTABOK OT
MIPOU3BOJUTEIIA 10 POSHUYHOI'O IPOJiaBla; «yYMHas q)epMa»

[Iym, BBI3BIBaEMBIH paboTON MEXaHW3MOB, MalIHH U 000-
pyJOBaHUs

Haub6osee moiHO OoTBCUaromas (1)I/I3I/IOJ'IOFI/I‘{GCKI/IM HOTp€6HO-
CTSAM XUBOTHBIX CUCTEMA COACPIKAHUA, TaTYUKU KOHTPOJIA
COCTOSIHUS 300POBbA U CTCIICHU KOMd)OpTHOCTI/I JKUBOTHBIX

IKOJIOTHIECKHE

Huskue ctuMyIisl A1t TPOM3BOACTBA MOJIOKA C TAPaHTUPO-
BaHHBIMH IIOTPEOUTEILCKIMHU KAaueCTBAMH

Cosznanue eAuHOM HU(POBOH 3KOCUCTEMBI JUIS MTOBBIIICHHUS
0€30I1aCHOCTH M Ka4eCTBa MOJIOKA

OTCYTCTBI/IC 3aKOHOJAATCJIbHBIX HOPM

Hanmgme TexXHOJIOrmYecKuX PEriIaMCHTOB

Bomblioe KOIu4ecTBO OOIBHBIX KOPOB, NPUBOAAIINMNX K IIO-
JIYYCHUIO MOJIOKA C aHTHOMOTHKAMHU

ABTOMaTH3UPOBAHHBIE H POOOTH3UPOBAHHBIE TOUIBHBIE MO-
JIyJIA C MOHUTOPUHIOM Ka4yeCTBa MOJIOKa

OrcytcTBre HHOOPMALIMOHHBIX CHCTEM, 00€CTIEUHBAIOIIUX
MPOCICIKUBACMOCTD BCEX ITAIOB BO3JIC/IBIBAHMS KOPMOB

Hamaue HOPM DPETYIIMPOBaHNsA, CTaHAAPTOB Ka4€CTBa KOPMOB

HGZ[OCTaTO‘{HOC KOJIMYECTBO CEITbCKOXO03SHCTBEHHBIX yro-
JIUHA 7151 TIOJTHOT'O MCTIOJIb30BAHUS HaBO3a, HCAOCTATOYHAaA
BMECTUMOCTH HABO30XpPaHUJIUIIL

Haym4aune 3ak0HOAATENFHBIX aKTOB B BOIPOCAX CHUKEHHUS
YPOBHSI 3arpsI3HEHUI OKpYKarolied cpeabl a30ToM U pocho-
POM; HaJMYKe 3aIIUTHBIX KaHAB U 0OBOJIOBOK IS TPEAOTBpa-
MICHUS MOTIaIaHusl 3arPA3HCHHBIX JIMBHEBBIX CTOKOB B BOJIHBIC
HMCTOYHUKH, MEXaHU3ALMsI BHECCHUSI IOCTUIIKU U OYUCTKU
CTOMII

OTCyTCTBUE TEXHUUECKUX CPEACTB ISl MOAAEPKAHUS UH-
CTOTHI B CTOMIIAX, & TAKKE XaJIaTHOE BHIIIOJIHEHUE PAOOTHHUKA-
MH UX JOJDKHOCTHBIX 00SI3aHHOCTEH B 00J1aCTH XOPOIIIeh 00-
pabOTKK BHIMEHH M AIIIAPATOB JOEHHMS

CtumynupoBaHie pabOTHUKOB KOMILIEKCOB IS KAYECTBEHHO-
r'0 BBIIOJIHEHMS CBOMX JOKHOCTHBIX 00SI3aHHOCTEH, a Tak:Ke
JIOCTAaTOYHOE KOJIMYECTBO TEXHUYCCKUX CPEACTB JIJIST OUUCTKH
CTOMII

CouuajibHO-KaJpoBble

JleHIMT KHUBOTHOBOIOB, CIIELUAIMCTOB

KazapoBserit noteHmman

Huskuit ypoBeHs kBanudukanum pabOTHAKOB MOJIOYHO-
TOBapHOTO KOMILJIEKCA, HECIIOCOOHBIX paboTaTh C HHHOBAIIH-
OHHBIMH IIN(POBBIMH TEXHOJIOTHSIMU

Bricokuit ypoBeHb KBaMN(pUKAIMU paOOTHUKOB MOJIOYHO-
TOBapHOTO KOMILIEKCa

HeGmaronpusTHeIM MUKPOKIMMAT B KOJIEKTHUBE, OTCYT-
CTBHE KOMHATBI OTJIbIXa

BraronpusTHBIN MUKPOKIMMAT B KOJUIEKTUBE, HATMIHE KOM-
HaThI OT/IbIXa, KOM(OPTHEIE YCIOBUSI PabOTHI

Bonbmas OTIAJICHHOCTh MCCTa pa6OTI>I OT MECTa XUTCJIb-
CTBa pa60THI/IKOB MOJIOYHO-TOBAPHOT'O KOMILJICKCA

HaxosxaeHue MecTo )HUTENLCTBAa pAOOTHUKOB B OJIH3IICKAIICH
MECTHOCTH C MOJIOYHO-TOBAPHBIM KOMILIEKCOM

OTCTanocTs OTPACIH, HU3KHHA YPOBEHb 3apa0O0THOI IIaThI

VHHOBAIIMOHHOE Pa3BUTHE OTPACIIH, BHICOKUI YPOBEHB 3apa-
OOTHOM IIIATHI

dakTopsl HHPpacTp

KTYPHOIo o0ecneyeHust

OTCyTCTBI/Ie JOPOKHOI'O MOKPBITUA MEXKAY MOJIOYHO-
TOBAPHBIMU KOMIUIEKCAMU U ITOJIAMHA

Xopoliee T0pOoKHOE TOKPHITHE MEKTY OCHOBHBIMHU TOYKAMH
Ipy30MEepeBO30K (I0CTaBKa KOPMOB, YTHIIH3AIHsI HABO3a)

Berxwue 31aH1s MOTOYHO-TOBApHEIX (hepM

MozepHH3HpOBaHHBIE 3/[aHUSI MOIIOYHO-TOBAPHBIX KOMILIEK-
COB; JIONOJIHEHHAs PEaNbHOCTh (COUETaHNUE PEATLHOTO MUpa C
BHUPTYaJbHON HHPOpMAIHEH, HAPHMeED, I BO3MOKHOCTH
YBHIETH BOKPYT ce0sl MOIeNTb HOBOH KOPMOBOH ITOMIAAKHU JI0
Hayasa CTPOUTENbCTBA)

OTCyTCTBHE BO3MOXHOCTH 00€CIICYEHNS MOJIOUHO-
TOBapHOTO KOMIIJIEKCA BOAOH

Hanu4re BOJOMCTOYHKOB IS TIOJTHOTO yIOBICTBOPEHHS TI0-
TpeOHOCTEH KUBOTHBIX, HE IIPUBOISIIAX K UCTOLIEHHIO BOI-
HBIX PECYPCOB

IIpupoaHo-TeppUTOPHAJIbHBbIE

Hwuskas cenbCkox0351iCTBEHHAs: OCBOCHHOCTh U
pacnaxaHHOCTb

Bricokast cenbCKoX03siMCTBEHHAs] OCBOCHHOCTh U pacniaxaH-
HOCTH

Hwuskoe muiogopoame 3emMenb

Bricokoe miogopoane 3eMenb

HeposHblii penbed

PogHbIii penbed

MenKOKOHTYPHOCTb U Pa3po0IeHHOCTh 3eMEIbHBIX YIO-
JIVA, M3JIOMAHHOCTh TPaHHUII

KpymnHsle 3eMenbHbIE KOHTYPBI

Yepesnosocuia, BKparluBaHue

KoHndurypanust 3emens

HepanmoHansHOe pacnoaokeHHe MOJIOYHO-TOBAPHBIX
KOMILJIEKCOB OTHOCHTEIFHO THAPOTpaGUIECKOi CETH CENbCKO-
X03HCTBEHHOT'0 MPEANPHUITUSL

MakcuMaIbHOE UCTIOIB30BAHUE THAPOTPAUUCCKON CETH
CeJIbCKOXO03SIICTBEHHOTO PEANPUATHS ISl HYKJ] MOJIOYHO-
TOBapHOT'O0 KOMILIEKCa

Bricokas 3aJ1eCEHHOCTD U 3aJ1Yy’)KEHHOCTb MECTHOCTH

Bricoknit MPOLCHT NallHH, a TAKXKE CEHOKOCOB U HaCT6I/IH1 B
06H18I71 IIonraanu CeIIbCKOXO03IMCTBEHHBIX 3eMeTIb

Bricokue nim HU3KHE TEMIIEPATYPhI BO3yXa

braronpusTHas TemnepaTypa Bo3Aayxa Ha BCEX 3Talax BO3Je-
JIBIBaHHS KOPMOBBIX KYJIBTYpP; OTCYTCTBHE MAKCUMAIbHO HU3-
KUX U BBICOKMX TeMIepaTyp B 3UMHHUH U JIETHUH NepHOIbI

3acylIUIUBBIN WM AOKIJIUBBIN IEPHUO/Ib! BBIPAIUBAHUS
KOPMOBBIX KYJIBTYP U BbIIIaca KOPOB

OnTUManbHOE KOJTMYECTBO OCaJIKOB B pa3HbIC NIEPUOJbI 3aro-
TOBKH KOPMOB U BbIITaCa KOPOB

OpraHnsaunonno-alc()HOaneume

[lIupoxkas crenuain3anus

V3Kkas crienuanusanus

Huskuii ypoBeHb HHTEHCH(PHUKAIIMH

Bricoknii ypoBeHb HHTEHCH(DUKAIIH

Huskas ITPOU3BOJUTCIIBHOCTD Tpyaa

Bricokast IIPOU3BOAMTEIBHOCTL TpYJaa

Bricokast 3a71eCEHHOCTh U 3aBOJIHEHHOCTh

Bricokuii yiebHbIN BEC MAIIHU, TACTOMII M JTYTOBBIX 3eMEJb

HpeO6HaZ[aHI/IC ITaXOTHBIX 3E€MECJIb

Bricokast most HaCT6I/IHIHbIX U JIYTOBBIX 3€EMECJIb
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boJbIme paccTOsHUS MEX/Ly MOJIOYHO-TOBAPHBIM KOM- bnmsnexaliee pacrnonokeHne MoJIOYHO-TOBAPHOTO KOMIUIEKCa
IUICKCOM U MOJISIMH K TIOJISIM

BoJpIme cpokn OKynaeMOCTH KalMTAIBHBIX 3aTpaT Ha BhICTpBIC CPOKH OKYNAeMOCTH KalUTAJIbHBIX 3aTpaT Ha CTPOU-
CTPOUTENHCTBO MOJIOYHO-TOBAPHOTO KOMILIEKCa, HABO30XPa- TEIBCTBO MOJIOYHO-TOBAPHOTO KOMILIEKCa, HABO30XPAHIINII,
HIJIMIIL, [IEXOB TI0 ITPOU3BOJICTBY M XPaHEHHIO KOPMOB LIEXOB I10 IPOU3BOJICTBY M XPAaHEHHIO KOPMOB

OTcyTcTBHE CIPOCa Ha MPOU3BOACTBO OOJIBIIOTO KOJIHYE- Nmeromuiicst ppIHOK cOBITA C BEICOKHM CIIPOCOM Ha OO0JIBIIOE
CTBa MOJIOYHOH NPOIYKIHU KOJIMYECTBO MOJIOYHOH NPOYKIINI

B . N CHmKeHHe TOOBBIX aMOPTH3ALOHHBIX OTYHCIICHUI B pacde-

BICOKUH YPOBEHb aMOPTH3AI[HOHHBIX OTYHCIICHUH .
TE Ha €IMHUILY IPOU3BECHHON NPOAYKIMI

3akiloueHue

Takum 00pazoM, MOKHO 3aKITIOYUTh, YTO OPTaHU3ANMOHHO-YKOHOMHYECKUN MeXaHW3M (HhOpMHUPOBaHUS
OIITUMAJIBHEIX Pa3MEPOB MOJOYHO-TOBAPHBIX KOMIUIEKCOB ((hepM) 00YCIIaBIMBAETCS COBOKYIITHOCTBIO GHO-
JIOTUYECKHUX U 300TCXHUYCCKUX, IPUPOTHO-TCPPUTOPUATBHBIX, TEXHHUECKUX U TEXHOJOTUICCKHX, IKOJIOTH-
YECKUX, COIHATLHO-KAIPOBBIX, OpraHU3aIllMOHHO-9KOHOMHUYECKUX (DaKTOpOB M (haKTOPOB MH(PPACTPYKTYP-
HOTro 0becIeYeHns], Kak CIIOCOOCTBYIOIMINX YKPYITHEHHIO pa3MePOB MOJOYHO-TOBAPHEIX KOMILIEKCOB ((epm),
TaK M CISPKUBAIONINX UX POCT. YUET BHIIICHA3BAHHBIX TPYMIT (DAKTOPOB MPH (POPMHUPOBAHUU ONTHMATHHBIX
pasMepoB MOJIOYHO-TOBAPHBIX KOMILICKCOB ((hepM) OyaeT CrOCOOCTBOBATD MOBHINICHHIO 3((EKTHBHOCTH HX
(OYHKITMOHUPOBAHUS, CHIDKEHUIO HW3JEPKEK IMPOM3BOACTBA M POCTY OOBEMOB pealiu3alliél BBICOKOKAaYe-
CTBEHHOM MPOTYKIIUH.

JIMTEPATYPA
1. Benast, A. Konen pyuHoro yrpasienus. Kakue mud)poBble TEXHOJIOTHH BHEIPSIIOTCSA HA KUBOTHOBOMYECKUX MPEANPHUATHIX
[Onektponnbiii  pecypc] / A. Bemas //  ArpomnBectop. — 2020. — Ne3. -  Pexum  jmocryma:

https://www.agroinvestor.ru/animal/article/33325-konets-ruchnogo-upravleniya-kakie-tsifrovye-tekhnologii-vnedryayutsya-na-
zhivotnovodcheskikh-predpri/ — JTata mocryma: 28.01.2022.

2. Bycen, U. I1. Opranusaius Npou3BOJICTBA HA CECKOXO3IHCTBEHHBIX MpeANpHUATHsX: yd. nocobue / U. I1. Bycen, I1. . Ma-
muxtapoBud, U. H. ®ypc, H. C. SIkoBunk. — Munck: MBI Mun¢una, 2012. — 576 c.

3. Bunnwnuek, JI. KoHnenrtyaabHble HapaBJICHUS MOBBIICHUS 3(PPEKTUBHOCTH WHTCHCHU(UKALMNA MOJIOYHOTO CKOTOBOJICTBA /
JI. Bunanuek, A. ®okun // MexIyHapOIHBIH CETbCKOX03IHCTBEHHbIHN xKypHaATL — 2013, — Nel. — C. 46-49.

4. Topdunkens, M. II. Opranuzaiys IPOU3BOACTBA HA CEIbCKOXO3AMCTBEHHBIX mpenmnpusatusx: y4. / W. 1. Toppunkes,
H. M. Tumesnko, 2. A. IlerpoBuy u ap. — Mu.: Ypamxaii, 1997. — 399 c.

5. Konmbikos, A. B. ®opMupoBaHue ONTUMAaIbHBIX Pa3MEpPOB CEIbCKOXO3AHCTBEHHBIX opraHuzauuil bemapycu: nuc. ... xann.
oK. Hayk: 08.00.05 / A. B. Koameikos. — I'opku, 2009. — 172 c.

6. Manaxos, C. H. [ToBsienne 3¢ GpeKTHBHOCTH HMHTEHCH(HUKAIIMHA MOJIOYHOTO CKOTOBOJICTBA: aBTOped. JUC. ... KaHA. K. HayK:
08.00.05/ C. H. Manaxos; ®I'BHY «BUAIIN uMm. A. A. Huxonosa», Mocksa, 2004 — 30 c.

7. OpraHu3anMOHHO-TEXHOJIOTHUECKHE TPEOOBAaHUS MPH MPOHM3BOACTBE MOJIOKA HAa MOJIOYHBIX KOMIUIEKCAX MPOMBIIIICHHOTO
TUNa: yTB. M-BOM C.-X. B ipooBoibcTBUS Pecn. benapyce 4 utonst 2018 1. Nel6.

8. CkopkuH, B. K. CpaBHUTeNbHAs S5KOHOMHUYECKAs OIEHKa JOSHHSI KOPOB B MOJIOKONPOBOJ U AomibHOM 3aine / B. K. CkopkuH,
. K. Jlapkun, B. I1. Akcenoa, O. JI. Aunpro3una / Bectamk BHUMMXK. — 2015. — Nel, C. 40-46.

9. llnsixtyHoB, B. K. CkotoBoacteo: yu / B. U. lllnsaxtyros, A. I'. Mapycuu. — Musck: UBI] Munduna, 2017. — 480 c.

18


https://www.agroinvestor.ru/animal/article/33325-konets-ruchnogo-upravleniya-kakie-tsifrovye-tekhnologii-vnedryayutsya-na-zhivotnovodcheskikh-predpri/
https://www.agroinvestor.ru/animal/article/33325-konets-ruchnogo-upravleniya-kakie-tsifrovye-tekhnologii-vnedryayutsya-na-zhivotnovodcheskikh-predpri/

YK 330.3

AHAJIU3 SOP®EKTUBHOCTHU ITPOU3BOACTBA U CBbITA TPOAYKIUN
CEJIBCKOI'O XO3sMCTBA MOI'HJIEBCKOU OBJIACTH

E. B. KAPAYEBCKAS

YO «benopycckas eocydapcmeennasn opoenos Oxmsabpwvckou Pesonroyuu
u Tpyodosoeo Kpacnozo 3Hamenu cenbCKOX0351ICMBEHHAS AKAOEMUAY,
2. I'opxu, Pecnybauxa Benapycw, 213407, e-mail: karachevskaya-e@mail.ru

A. H. MAEPOB

Moeunéscruti eocyoapcmeennvlii yHueepcumem umenu A. A. Kynewosa,
2. Moeunes, Pecnybnuka Benapycw, 212001, e-mail: maerovy.family@mail.ru

(ITocmynuna ¢ peoaxyuio 19.09.2022)

B cmamve npedcmasnen ananuz npouzeoocmea u cobima npooyKyuu ceibckozo xozaticmea Mozunesckoil obnacmu, usyyenvl oc-
HOBHble nokasameiu pa3eumus CelbCKkoco xosauicmea Moaunesckou o6ﬂacmu, OUHAMUKA npous’soc)cmea OCHOBHBIX 6UO08 npodyk—
yuu. Ommeuen pocm obvema np0u360()cm6a npodym,;uu CeNbCKo20 X03AUCMEd 6 meKywux yenax 6 yejiom no Mozunesckoii obnacmu
Ha 38,1 %, coxkpawenue cnucounol uucieHHocmu pabomuukos opeanuzayui Ha 14 %. Oyenka spghexmusnocmu npouzso0cmea u
covima npodym;uu cenvbcko2o xosaucmea Moaunesckoil obracmu nokasana yeenudernue npu6bmu Kak om peaiusayuu, maxk u 4u-
cmotl, HabVOAemcs He3HAYUMENbHOU POC PEHMADENIbHOCMU, KAK NPOU3600Cmea, max u npooaxc. B yenom npoeedénnviii ananus
He no3eoJjiiem BblAaA6Umb onpeaeﬂeHHyio noJIodHCUMENbHYIO aubo ompuyameilbHyto meHdeHumo paseumus celibCKo2o xoszalcmea pecu-
ona. Ilposedénnviii ananusz s¢ppexmusnocmu npouzeoocmsea u covima npodykyuu Moeunésckoii obracmu no3gonun 060CHO8aMb
ONMUMATIbHYIO mMpAaeKmopuro pa3eumus OanHou C(!)epbl Odesmenvnocmu. Hcnonvzoeanue memooa umumayuoOHHo2o MO()eJlupO@(lHuﬂ
N0360J1UI CHPOSHO3UPOBAMYb IPPeKmusHocmy cobima nPOOYKYuU cerbckozo xosaticmea Moaunesckoti ooracmu na 2025 ze. Ilpoenos
6bL1 OCcywecmenien no psdy nokazamenel, SKIUAOWUX GbIPYUKY OM peanusayuu npooyKyuu, pabom u yciye, MaH. pyo., cebecmou-
MOCMb peanu308anHOl NPOOYKYUU, MO8apos, pabom, Yciye, MiH pyo., 8a108y10 Npubblib, MaH pyo., YUCmyio npudbLib, YOLIMOK, MIH.
py6., YUCTIO CeNbCKOXO3AUCTNEEHHbIX opzaHusauuﬁ, 60., KoJuyecmeo y6blm0‘lelx 0p2aHu3az4uL?, e()., KoJauyecmeo I’lpu6bl]lele opea-
Huzayutl, eo., PeHmabenbHOCmb NPoU3800cmea, %, penmabenbHocmeb npooasic, %, CRUCOYHYIO YUCIEHHOCHb PADOMHUKOS OP2AHU3A-
yuil, molc. yei., HOMUHATLHYIO HAYUCIEHHYIO CPEOHEMECAYHYI0 3apabomHyio niamy pabomuukos, meic. pyo., UHOEeKCbl HPOU3800Cmed
NPOOYKYUU CENbCKO20 XO3AUCMEA, 0eOUMOPCKYIO 3A00ANCEHHOCHb, MIH PY0., KPeOUMOPCKYI0 3A00AHCEHHOCMb, MIH. py6. u m.o.
Ilposedenue npedsapumenvHoco NpocHO3a NPOU3BOOCHIBEHHO-COLIMOBOU OeaMeNbHOCIU N036045em O00CMUYb OCHOBHLIX yenel,
CKOppEKmuposams ynpasieHue.

Knrwuesvie cnosa: npouzsoocmeo, covim, 3¢pghexmuernocmos coObima, OUHAMUKA, CENbCKOE XO3SUCMEO.

The article presents an analysis of the production and marketing of agricultural products in the Mogilev region, studied the main
indicators of the development of agriculture in the Mogilev region, the dynamics of production of the main types of products. There
was an increase in the volume of agricultural production at current prices in the Mogilev region as a whole by 38.1 %, a decrease in
the payroll number of employees of organizations by 14 %. Evaluation of the efficiency of production and marketing of agricultural
products in the Mogilev region showed an increase in profit, both from sales and net profit, there is a slight increase in profitability
of both production and sales. In general, the analysis carried out does not allow us to identify a certain positive or negative trend in
the development of agriculture in the region. The analysis of the efficiency of production and marketing of products of the Mogilev
region made it possible to substantiate the optimal trajectory for the development of this field of activity. The use of the simulation
modeling method made it possible to predict the effectiveness of the marketing of agricultural products in the Mogilev region for
2025. The forecast was made on a number of indicators, including revenue from the sale of products, works and services (million
rubles), cost of goods sold, commodities, works, services (million rubles), gross profit (million rubles), net profit, loss (million ru-
bles), the number of agricultural organizations (units), the number of unprofitable organizations (units), the number of profitable
organizations (units), profitability of production (%), profitability of sales (%), payroll number of employees of organizations (thou-
sand people), nominal accrued average monthly wages of employees (thousand rubles), indices of agricultural production, accounts
receivable (million rubles), accounts payable (million rubles) etc. Conducting a preliminary forecast of production and marketing
activities allows you to achieve the main goals, adjust management.

Key words: production, sales, marketing efficiency, dynamics, agriculture.

Beenenue

ObecrieueHne yCTOWIMBOTO MTPOM3BOCTBA CENbCKOXO3IHCTBEHHOTO MPEANIPHUATHS TapaHTUPYET eMy CTa-
OWJIBHOCTD JICSITENILHOCTH, MOBBIIIEHHE CIIPOca MOKYyMaTesiel, KOHKYPEHTOCIIOCOOHOCTh Ha BHYTPEHHEM H
BHEIITHEM PBIHKaX [3].

Poct 00bEMa BhIITycKa MPOAYKINH, KaK MPAaBHJIO, BEJET K YBEIHYCHUIO MPUOBIIA NPEATPHUITHS 38 CUET
MOKCKa HOBBIX KJIIMEHTOB, 3()()DEKTUBHOTO yNPABICHHS 3aTpaTaMK, KOTOPbIE HAMPIMYIO CBA3aHBI C 00BEMOM
MPOM3BOJICTBA M MTPOIaXK TOTOBOM MPOIYKIIMH, BIUSIET Ha KOJINYECTBO TOITy4aeMoi npuobuim [1].

[oBrimenne 3¢ ¢eKTHBHOCTH TpoIecca MPOM3BOACTBA — 3TO OJWH M3 BAXHEUIINX IKOHOMHUYECKHUX PhI-
9aroB, 3a CYET KOTOPOTO U3MEHEHUS MTPOU30MIYT HE TOJIBKO B CHCTEME YIIPABIEHHS MPOU3BOJICTBOM, HO U B
crcTeMe BHYTPUXO3SIMCTBEHHOTO IIAHUPOBaHUS W KOHTpouis [1]. HemanoBaxkHyto poiib B 3G QEeKTHBHOCTH
cObITa Urpaet mporecc ToBapoaBmkenus npoaykunu. ®. Kotiep paccMarpuBaeT TOBapoaBHKEHHE KaK Aes-
TENBHOCTH 110 TUIAHUPOBAHHIO, IPETBOPEHUIO B )KU3HB M KOHTPOITIO 33 (PU3NYECKUM MepeMelIeHHeM MaTepH-
aJIOB M TOTOBBIX M3/EIHI OT MECT UX MPOUCXOXKAECHUA K MECTaM UCIOIb30BaHMsI C LEIbIO yIOBIETBOPEHUS
HYJ TOTpeOuTeNel 1 ¢ BeIroaoi s ceds [2]. OHo BkitodyaeT B ce0si: 00paboTKy 3aKa30B, YIaKOBKY TOBa-
pa, CKIIagupoBaHue, TPAaHCIIOPTHPOBKY, paciiperesieHne NPOIYKIUH U COBIT.
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Jyia cTa0MIILHOTO Pa3BUTHS SKOHOMHYECKOTO COCTOSHUS TPEIIPHUSTUAS HEOOXOUMO MPOBOAUTH ITOUCK
HauOonee 3p(EKTUBHBIX METOAOB OpPTaHHM3AIMUA MPOU3BOJCTBA U COBITA CEIIbCKOXO3SMCTBEHHOUW MPOAYK-
uu. OT TPaMOTHOM ee OpraHu3aiui OyIyT 3aBHCETh TAKUE BaXKHBIC ()MHAHCOBBIC MTOKA3aTENIM KakK: 00BEM
peau3anuu, CpeIHUN YPOBEHB IIEHbI Ha MPOYKIIUIO, BRIPYYKa OT MPOJIaXK, TPUObLIb H T.II.

[Toatomy pa3paboTka MEPOINPUSITHI MO MOBBIMIEHUIO 3PPEKTUBHOCTH MPOU3BOJCTBA U COBITA SIBJIACTCS
OJIHOM U3 TJIaBHBIX 33/a4 JACSITEIILHOCTH opranusanui [6, 7].

OcHoBHas YacThb

[Tpon3BOACTBO — 3TO HEMPEPHIBHO BO3OOHOBISACMBIN MPOIIECC, MHAYE HA3bIBAEMBIA KaK BOCIPOU3BOJI-
cTBO. Bocmpou3BoicTBO HECET cO00M MUKINYECKHIA XapaKTep, 3aCTaBJIsisl BPAIaThCs MPOU3BOJICTBO B KPY-
roo0opoTe cieayronmx (as: mMpou3BOACTBO — pacmpesesieHue — ooMeH — notpednenue [1]. Kaxnas u3 stux
(a3 UCIoTHSAET ONpPEACTICHHYI0 SKOHOMHUYECKYIO (DYHKIHIO.

PaccmatpuBas Borpoc 3¢ (eKTUBHOCTH MPOU3BOJICTBA M COBITA, MOXHO CKa3aTh, YTO OHA BHICTYIAET KaK
OPUEHTHD Pa3BUTHUSA CEIBCKOI0 XO3SMCTBA, IIENIb YIPABICHUYECKOU NeaTenbHOCTH oTpaciu. [IbiTasce ymayu-
mUTh 3QPEKTUBHOCTH KAKOT0-JIN0OO BHJIA JACSITEILHOCTH, HY’KHO BBIIBUTH CIIOCOOBI 1 MEPBI, KOTOPBIC Oy IyT
CIOCOOCTBOBATH HAMCKOPEHIIIEMY pPa3BUTHIO, M OTKA3aThCs OT TEX CIIOCOOOB, YTO BEAYT K ymaaky [2].

s Toro, yToOBl YpoBeHb 3(P(PEKTUBHOCTH MPOU3BOACTBA HA MPEINPUATHU COOTBETCTBOBAT TEKYIIUM
PBIHOYHBIM OTHOIIIEHUSIM, JOJDKHBI OBITH PaCCMOTPEHBI U M3YYCHBI: €€ YPOBEHb, (PaKTOPHI, BIHUSIOIINE Ha
noBbIIeHne 3PHEKTUBHOCTH TIPOU3BOJICTBA, PE3EPBHI M HAMIPABIICHUS TOBBIIICHHSL.

JlmHaMuKa OCHOBHBIX ITOKa3aTeNe pa3BUTHS CEIBCKOTO X03scTBa B MOTHIIEBCKOM 00IacTH TTPUBEICHBI
B Tabm. 1.

Tabnuna 1. JuHaMHKa OCHOBHBIX NOKa3aTesell pa3BUTHS CeJIbLCKOro Xo3siiictBa Morniesckoii o6actu 3a 2016—
2020 rr.

2020 r. K
Tlokazarenun 2016 . 2017 r. 2018 r. 2019 . 2020 . 2016r.,B
% B ILIL

1913 2201 2218 2377 2642 138,1

O0BeM MPOU3BOACTBA MPOAYKIHU CETBCKOTO XO3HCTBA B
TEKYIIUX [IeHaX, MJIH pyo0.

B 1.4. pacTeHHeBOCTBO 953 1105 1114 1183 1324 138,9
SKHBOTHOBOJZICTBO 960 1096 1104 1194 1318 137,3
Ymncno celbCKOX03IWCTBEHHBIX OPraHU3alliii, eI 193,0 164,0 171,0 175,0 192,0 99,5
KosnuecTBo yOBITOUHBIX OpraHu3aliii, . 40,0 30,0 37,0 28,0 24,0 60,0
KonuuecTBo MpHOBLIBHBIX OpraHU3aINi, €]l 153,0 134,0 134,0 147,0 168,0 109,8

CrmcovHast YUCIICHHOCTh PaOOTHUKOB OpTaHHU3aIHH, THIC.
Jel.

HomunanpHasi HAYKCIIEHHAsI CpeIHeMecsIHast 3apaboTHas
m1ata padOTHUKOB, ThIC. pYO.

BasoBoii c60p 3epHOBBIX U 36pHOOOOOBBIX KyJIBTYp, ThICSY

35,7 34,0 33,2 31,7 30,7 86,0

448,4 518,7 585,4 671,2 770,8 171,9

1049,2 | 11805 857,4 907,1 1259,8 120,1

TOHH

Banogsoii cbop parica, ThICSIY TOHH 23,0 63,9 47,9 52,2 76,4 332,2
BaJioBoii c60p CBEKIIBI caxapHOH, ThICSY TOHH 168,1 2353 307,6 382,5 392,7 233,6
BasioBoii cO0p JbHOBOJIOKHA, THICSY TOHH 8,2 8,7 9,2 8,5 6,9 84,1
BasoBotii coop kapToderns, ThICSY TOHH 804,3 872,7 797,5 847,8 671,0 83,4
BayioBoii c6op oBOIIIEH, THICSIY TOHH 2218 221,1 193,4 206,3 196,5 88,6
BasoBoii c6op GpyKTOB U Sroj1, THICSIY TOHH 88,0 449 104,9 46,8 78,7 89,4
Peanusaliyisi ckoTa M NTHIIBI Ha yOOii (B )KMBOM Bece), ThIC. T 204,6 199,1 211,6 208,5 211,1 103,2
[Tpon3BOACTBO MOJIOKA, THICSY TOHH 755,8 775,1 729,0 669,4 707,5 93,6
TIpou3BOACTBO SWI], MIIH IIT. 398,2 343,3 3249 306,1 303,2 76,1
TIpousBoacTBO 1iepcTH (B GU3NIECKOM Bece), TOHH 14,2 16,3 17,0 17,1 14,6 102,8

BrimonHeHHas: OLleHKa COCTOSIHUSI CeNbCKOro Xo3siiictBa MorueBckod oOnactu (Tabn. 1) mokasbiBaer,
gto B 2020 1. B cenbckoM xo3stiicTBe 3aHATO 30,7 THIC. YenoBek, win 8,2 % ot gucia paboTtaronux Moru-
neBckoit obnactu. Ha 1 suBapsa 2021 r. B cepe cenpckoro xo3sicTsa MoruieBckoi obnactu yHKIMOHHU-
poBano 192 opranuzauuu, U3 HUX 24 MOJYYHJIH YOBITOK OT NMPOW3BOJCTBEHHO-COBITOBOW AEATENBHOCTH.
B 2020 r. o cpaBuenuto ¢ 2016 1. Habmomancs poct 06beMoB mpousBocTBa Ha 38,1 %, B TOM guCIe pac-
TeHueBoJicTBa — 38,9 u sxuBoTHOBOACTBA — 37,3 %. Ha npou3BoACTBO MpOAYKIIUN PACTEHUEBOCTBA MPUXO-
mutcst 50,1 % or obmero oObema MPOW3BOACTBA MPOMYKIIMHM CEIHCKOTO XO3SIMCTBA B TEKYIIUX IICHAX.
Hab6mrogaeTcst pocT HOMHHATIBLHOM CpeHEMECSTIHON 3apa00THOM T1aThl paboTHUKOB Ha 71,9 %.

U3 Tabn. 1 BUAHO yBenMUEeHHE BaJOBOTO cOOpa 3epHOBBIX U 3epHOO000BBIX Ha 20,1 %, BamoBoro cbopa
pamica — Ha 231,2 %, BasioBorO cOopa caxapHoi cBEKIBI — Ha 133,6 %. OTMeuaeTcst pocT peaanu3annuyd CKoTa
W ITUIBI Ha yOoii (B )KUBOM Bece) Ha 3,2 %, a Takke yBelIHYeHHne 00beMa MPOU3BOICTBA IIepcTH — Ha 2,8 %.
ITo Bcem ocTanbHBIM BUIAM NMPOAYKLUUH HAOII0AeTCs Criaj IPOU3BOICTBA.

Anamu3 3¢ dekTuBHOCTH CcOBITa TPOIYKIIMU CENBCKOTO XO3sHcTBa MOTMIIEBCKO 00nacTh rmokaszaln

(tabmn. 2), yro B nuHamuke 2016-2020 rr. Habmogaercss pocT NMPUOBUIM OT PeaM3aliH NPOAYKLUH Ha
56,7 %.
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Tabnuna 2. AHaau3 3¢ deKTHBHOCTH cOBITA NMPOAYKINH CEIBCKOro Xo3siiicTBa MoruieBckoii oomactu 3a 2016-2020 rr.

2020 r.
Tlokazarenu 2016 . 2017 r. 2018 r. 2019 r. 2020 r. 20916 r., B
0 B IL.II.
Beipyuka oT peaym3aimu npoIyKIuy, padoT U YCIYT, MITH pyo0. 11175 12317 1269,2 1340,9 15477 138,5
CebecTOMMOCTb PeaIn30BaHHOM MPOAYKIMH, TOBAPOB, 9916 10563 | 11198 12088 13734 1385
paboT, ycayr, MJH pyo. ' ' ' ' ’ '
IIpubsLib, YOBITOK (-) OT peanu3auuy NPOAYKIHH, TOBAPOB, 210 55.0 328 97 329 156.7
paboT, yCayT, MITH pyo0. ' ' ’ ’ ' '
Ywcrast npuObLIb, YOBITOK, MITH pYO. 26,4 48,3 22,6 58,3 47,0 178,0
PeHTabenpHOCTh MPOM3BOJICTBA, %o 2,1 5,2 2,9 0,8 2,4 +0,3
PenrtabenpHOCTD Mpoax, % 1,9 45 2,6 0,7 2,1 +0,2
MHnexcpl npor3BoCTBA NPOAYKIHMHU CETCKOTO X03sHCTRa, Yo 105,6 109,2 100,9 101,0 106,7 +1,1
JleGuropckast 3a10/KEHHOCTh, MIIH pYO0. 1113 120,5 142,1 188,8 229,7 206,4
KpeauTopcekas 3a105KEHHOCTD, MITH Py0. 10556 | 1007,3 | 11177 12579 1352,3 128,1
KOJ’II/I‘ICC;I"BO JIeOUTOPCKOM 33J0JDKEHHOCTH Ha pyO. peasu- 0.10 0.10 011 014 0.15 1490
30BaHHOH IIPOIYKIIUHA ' ' ’ ’ ' '
TIpocpoueHHas 1eOUTOPCKAs 3a0JDKEHHOCTh, MJIH PYO. 31,8 36,0 445 52,0 84,6 266,0
YV nenbHEIH Bec MPOCPOUSHHOHN NeOUTOPCKOH 3aT0JDKEHHO- 286 29.9 313 275 36.8 +8.3
CTH B 0011Ieii cyMMe JIcOUTOPCKOM 3aI0JKEHHOCTH, Yo ' ' ’ ’ ' ’
CooTHOIIEHHE KPEAUTOPCKOH U 1eOUTOPCKOIT 3a0IKEeH-
HOCTH, Py6./py6. 9,5 8,4 7,9 6,7 59 62,1
O0BeM peann30BaHHON MPOIYKLIHIH Ha PyOIb HOMUHAIb-
HO¥ 3apIutatsl, py0./pyo. 58 58 5.4 53 55 937
TTomyyeHHast BRIpyYKa OT peaM3alliy Ha OJJHOTO CIIHCOY- 313025 | 362265 | 382289 | 422997 | 504137 1611
HOro pabOTHHKA, Py0./delL. ’ ' ' ' ' '

Uucrast npuObUip yBenuuwiack Ha 78 % (Tabn. 2). PocT peHTabenbHOCTH MPOM3BOACTBA COCTABHUI —
0,3 .o, nponax — 0,2 m. . Kpome Toro, HabmoaaeTcst OTpUIaTeNnbHas TCHACHIMS KaK pOCT ASOUTOPCKON U
KpenuTopckoil 3amomkenHocTd Ha 106,4 % u 28,1 % cooTBeTcTBeHHO. B 1Ba pasa yBenunumiack mpocpo-
YeHHas 1eOuTopcKas 3a10/bkeHHOCTh. Cokpamiaercss 00beM peanu3aliy MPOAYKIUH Ha PyOiIh HOMHHAIb-
HOM 3apabOTHOH IJIaThI, YTO OOBIACHSAETCS POCTOM 3apabOTHOH IIaThl 0ojiee OBICTPHIMU TEMIIAMH IO CPaB-
HEHHIO C POCTOM MPOU3BOAUTENFHOCTH TPY/IA.

C 1enpl0 OCHOBAHMS CTPATETHH Pa3BUTHS MOTHIIEBCKOTO PernoHa ObUT BBIOJHEH MPOTHO3 3()(heKTHB-
HOCTH IIPOM3BOJICTBA U C6I)ITa IMpOAYKIHU CECIBCKOI'0O XO3SIMCTBA C MCIIOJIL30BaHUE METOAa UMUTAIITMOHHOI'O
MopaenupoBaHus (Tab. 3).

Tab6nuna 3. Ilporuos 3¢(peKTHBHOCTH COBITA MPOAYKIIMH CETbCKOT0 X03s1iicTBa MoruiieBckoii odmactu Ha 2025 rr.

Dakt TIpoext 2025T. B
ITokazarenu %, TLI. K
2020 . 2021 r. 2022 . 2023 . 2024 r. 2025 . 2020 1.

BeIpyuka oT peann3anuy npoayKIuH, padboT u
YCIyT, MITH pYO0.

Ce0ecTonMOCTh peaTn30BaHHON MPOIYKIIUH, TOBA-
poB, paboT, yCIAYyT, MJIH PYO.

1547,7 | 1592,3 1689,2 1786,2 1883,2 | 1980,1 127,9

13734 | 14248 1516,4 1608,0 1699,6 | 17551 127,8

BasnoBast mpuObLIb, MIIH pYO. 174,3 167,5 172,8 178,2 183,5 225,0 129,1
Uucras npuObLIb, YOBITOK, MIIH pyO. 47,0 55,9 61,0 66,1 71,2 76,4 162,5
Uwcno celbCKOX03SIMCTBEHHBIX OPraHH3alnil, eI, 192,0 182,0 182,0 184,0 184,0 185,0 96,4
KosinuecTBO yOBITOUHBIX OPraHU3aIHiA, ]I 24,0 22,0 18,0 15,0 11,0 8,0 33,3
KosnuecTBo nprOBUILHBIX OpraHU3aIUi, eI, 168,0 160,0 164,0 169,0 173,0 177,0 105,4
PeHTabenbHOCTh MPOU3BOCTBA, %o 3,4 3,9 4,0 41 4,2 4.4 0,9
PenTabenbHOCTh Mpoaax, % 11,3 10,5 10,2 10,0 9,7 114 0,1
CrimcovHasi YUCICHHOCTh Pa0OTHHKOB OpraHHU3a-

i, TEIC, GelL. 30,7 29,4 28,1 26,9 25,7 24,5 79,6
HomuHanbHas HaYHCIIeHHAs CpeTHEMECIHAs 3a- 770,8 838.1 917.8 997.6 1077.3 1157, 150,1
paboTHas mata pabOTHUKOB, ThIC. PYO. 0

I/I}meilccu HPOU3BOACTBA MPOAYKIUH CEITECKOT0 106.7 102.9 1023 101.7 1011 1005 942
X034MCTBA ! ! ! ! ! ! !
JleGuropckast 33 J0JDKCHHOCTh, MITH PYO0. 229,7 250,0 280,5 311,0 3415 372,1 162,0
Kpeauropckas 3a/10KEHHOCTD, MITH pYO. 1352,3 1411,4 1495,8 1580,2 1664,6 1749,0 129,3
KonnuecTBo 1e6HTOPCKO# 3a80KEHHOCTH Ha PYO0.

PeATHAORANHOMH NPOMYKITHIE 0,15 0,16 0,17 0,17 0,18 0,19 126,6
Hpé)CpOLIeHHaﬂ IeGUTOPCKast 3310JKEHHOCTh, MITH 318 36.0 445 500 846 85.6 269 2
pyo. ' ' ' ' ' ' '
Y aenbHbIN BeC MPOCPOUCHHOMN 1eOUTOPCKOIA 3a-

JOJDKEHHOCTH B 0011Ieil cyMMe eOUTOPCKOH 3a- 13,8 14,4 15,9 16,7 24,8 23,0 9,2
JIOJDKEHHOCTH, Yo

CoOTHOIIIEHHE KPEUTOPCKON H IeOUTOPCKOIA 3a-

JOIKEHHOCTH, y6./py6. 59 5,6 53 51 49 4,7 79,8
O0beM peann3oBaHHON MPOIYKIMK HA PyOiIb 55 54 55 55 57 58 107.0

CpeIHEeMeCSYHO 3apiarel, py6./pyo0.
[MonyueHHast BRIpYYKa OT peaIH3aLiK Ha OJHOTO
CIICOYHOTO pabOTHHUKA, PyO./de.

504137 | 54214,5 | 60029,9 | 66376,8 | 73331,8 | 809865 | 160,6
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[Tomyuennsie pacu€THBIC 3HAYCHMSI TTOKa3ainu (Tabi. 3), 9To B MepcreKTHBe HaOomaeTcs maabHeHTee
yBEIM4YEeHHEe 00beMa MPOU3BOJICTBA MPOAYKITUH, YTO B CBOIO OYEPEb MPHUBEICT K POCTY BHIPYYKH OT Peajivi-
3anuu Ha 27,9 % k 2025 1. CebecTOMMOCTh pean30BaHHON MPOAYKIUHN yBenuuutcs Ha 27,8 %. Poct Bajo-
Boi puObLTH cocTaBut 29,1 %. UTO MONOKHUTENBFHO CKa)KETCsl Ha PEHTA0EIbHOCTH MPOM3BOJICTBA U PEHTA-
OenmpHOCTH Mpoaak. OTMeUaeTcsT HaabHEHIITII pOCT HOMUHAIBHON 3apabOTHOM IUIATHI, a TAKXKE POCT 00be-
Ma peajJn30BaHHOM MPOIYKINA Ha pyOIIb CpETHEMECSIHOM 3apab0THOM TIIaThI.

3akia0ueHue

Takum 06pa3zom, MBI BUIUM, 9TO aHATN3 3((EKTUBHOCTH COBITA CEIbCKOXO3SIMCTBEHHOM MPOTYKITUH TI0-
MOTaeT HalTH OTBETHI HAa BOIMPOCHI, KAKYIO MPOAYKIIUIO BBITOJIHEE TIPOU3BOANTE, B KaKUX 00bEMax, KyJa U
KakuM 00pa3oM peain3oBaTh. AHaNU3 3(pHEeKTUBHOCTH cOBITA — 3TO HE MPOCTO 0OpadoTka HHpOPMALIUU 00
00béMax TpoJaxK, ceOeCTOMMOCTH MPOMYKIMH, MPUOBUIM OT peaju3aliy, 3TO MOKa3aTenb (UHAHCOBOW
YCIENTHOCTH OPTraHU3aIHid, KOTOPBIN TaET BO3MOXKHOCTh BBISICHATH 3P QEKTUBHOCTH TOTO MM HHOTO KaHaia
cObITa, peHTa0EILHOCTh TOPIOBBIX TOYEK, €CIM TAKOBBIE UMEIOTCS, PEHTA0ENIbHOCTh TOH WIIM WHOW MPOIyK-
UK, PadOTY CITyKObI COBITa U CKOPPEKTHPOBATh MAPKETHHIOBYIO CTPATETHIO MPEINPHUSITHS B LIETIOM.

JlnHaMyKa OCHOBHBIX ITOKasareliell pa3BUTHS CEIBCKOTO XO03sicTBa MoruieBckol obiactu 3a 2016—
2020 rr. moka3ana pocT 00beMa IMPOU3BOICTBA MPOIYKIIUH CEIHCKOTO XO3SHCTBA B TEKYIIUX IIEHAX, COKpa-
[ICHUE KOJIMYeCcTBa YOBITOUHBIX X03sicTB. OTMEUaeTCss poCT BajloBOTo cOOpa 3epHOBBIX U 3€pHOO0OOBEIX,
parmca, caxapHOHW CBEKJIbI, peau3allii CKOTa M NTHILI Ha yOOil (B KHUBOM Bece) W 00beMa MPOU3BOJICTBA
mepctu. [IporHo3 addexkTnBHOCTH COBITA MPOMYKIMH CEITHCKOTO XO03siicTBa MOTHIEBCKOM 00IacTH Ha
2025 1T., BBIMOJHECHHBINH C MMOMOIILIO HCIIOJIB30BAHUS METOJO0B UMHTAIMOHHOIO MOJCIUPOBAHUS MTOKA3ajl
BO3MOJXKHBIM pOCT yBenmudeHHS 3()(OEKTHBHOCTH MPOU3BOJICTBEHHO-COBITOBOM NEATEIILHOCTH OpraHU3allvi

MoruneBckoi 001acTy.
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VJIK 331.5.024.54

HNPOAYKTUBHASA 3AHATOCTDb KAK HHCTPYMEHT INOBBIINEHUSA DO PEKTHOCTHU
YHPABJIEHUSA PABBUTUEM YEJIOBEUECKOI'O KAIIUTAJIA B ATPAPHOM CEKTOPE

T. A. TETEPUHEL

YO «benopycckuii cocyoapcmeennuiii azpaprulii mexHUYecKuil yHugepcumemy,
2 Munck, Pecnybauka Benapyce, 220023, e-mail: talad79@mail.ru

(ITocmynuna 6 pedaxyuio 22.09.2022)

B cmamve paccmompenvl meopemuueckue u memooono2uyeckue nooxoovl GOpMUposanus 1 pazeumus NPOOYKMuEHoOU 3aHAmMo-
CMU CeNbCKo20 HACENeHUs. KAK 00H020 U3 OCHOBHBIX UHCMPYMEHRNMO8 NOBblULEeHUS 3d)qbei<mﬂocmu ynpaeJjieHus paseumuem dejioeseye-
CKOcO Kanumajia 6 dcpapHoOmM ceKkmope. Pacprl@aemc;z codepofcameﬂbyblﬁ CMblCT Kameeopm? «()ueepcu(})ukauuﬂ 3aHAmocmu),
«npodykmusna}z 3anuamocmuy. Ommeyaemcss mecHas 63auUmMocesnsb U esaumoo@/moeﬂeynocmb DMUX NOHAMULL H3yuen0 GIAUAHUE
NPOOYKMUGHOU 3aHAMOCMU HA MPAHCHOPMAYUIO PbIHKA MPyod. Beisenenvl u packpbimsl OCHOGHbIE HANPABLEHUS. YKA3AHHBIX NPe0D-
pas'oeaHuzZ, OPpUEHMUPOBAHHbIE HA NOBbIUEHUE IKOHOMUYECKOU BOBIICHEHHOCHU MECMH020 HACEIECHUSL 8 mpyt)oeozi npoyecc. Pa3pa—
bomana KOHYyenmyailbHas cxema 63adumocesisu yejioeedecKoco Kanumaid, npodykmusnoﬁ 3AHAMOCMU CeNbCKO20 HACENeHUA U coyu-
anvHou uHpacmpykmypel cenrbckux meppumopuil. Ommeyaemcs 6blCOKAs CmeneHb 8030elcmeuss NPOOYKIMUSHOCU CelbCKOX03ll-
CMEeHH020 mpyoa, COANAHCUPOBAHHOCIU MPYOOBbIX PeCyPCO8 CeNbCK020 HACENeHUs. U OUANEKMUYECKUX (hakmopos passumus az-
papHoﬁ IKOHOMUKU HA UHMEHCUBHOCMb nNpUupaujeHus 4elosedecKkozo Kkanumaia. HpoeeOeH KOMNJICKCHBILL U 6C€Ci’n0p0HHlﬂ; AHAIU3
YPOBHA 3AHAMOCMU CeNbCKO2O0 HACENEHUS C YemoM GIUSAHUSL OmpPAacClesblX U meppumopuailbHblx quuKamopos‘ chanoeﬂeHo, ymo
meH()eHuuu 3AHAMOCmMu CelbCKO20 HAcCeNeHUsA U p(l60mHuK06 CeNbCKOXO03AUCMBEHHBIX opeaHus'auuzZ umerom pasHo8eKmopHYIo
HAanpaejienrHocnib. Omo ceu()emeﬂbcmeyem 0 nepenuee 4eloseuecKkoeo Kanumaia 6 acpapHomM cekmope u3 CeNbCKOXO3SAUCMBEHHOLL 8
HecenbCKoxXo3alcmeeHnyio cgepy. Ilposeden anaruz cocmasa u cmpykmypuvl 6e3padoOmusIx 8 CebCKOU MECIHOCIU, 3aPe2Ucmpupo-
BAHHBIX 8 OP2AHAX NO MPYOY, 3AHAMOCIU U COYUATbHOU 3awume. Ommeyaemca Haaudue cyuecmsenHol oupgepenyuayuu He3ans-
moeco CenbCKO20 HACeNIeHUs 6 paspe3e pecuoHoe6 Pecny@wku Eeﬂapycz;. Hpoee()eHHoe Uccneo008anue NOKA3ano npaxkmuiyecku nojiHoe
omcymcemeue 8IusHUL 00pA306aMeNbHO20 (YaKmopa Ha usMeHeHue cmpykmypul oe3pabomuwix. JJannoe 06cmosmenbcmeo akmyaiu-
3yem 3adaqy noevlUuleHUsl Kadvecmea u yeeiudeHue pasHocCmopoHHOCmu nojiydaemolx 06pa306ameﬂbnb1x KonnemeHuuﬁ.

Knrwuesnte cnosa. npoaykmmmaﬂ 3AHAMOCNb, CelbCKoe HacelleHue, yenoseqeckull Kanumai, pblHOK mpyaa, 5€3pa60mel€.

The article considers theoretical and methodological approaches to the formation and development of productive employment of
the rural population as one of the main tools for increasing the efficiency of managing the development of human capital in the agri-
cultural sector. The substantive meaning of the categories "diversification of employment”, "productive employment” is revealed.
There is a close relationship and interdependence of these concepts. The influence of productive employment on the transformation
of the labor market is studied. The main directions of these transformations, focused on increasing the economic involvement of the
local population in the labor process, are identified and disclosed. A conceptual scheme of the relationship between human capital,
productive employment of the rural population and the social infrastructure of rural areas has been developed. There is a high de-
gree of impact of the productivity of agricultural labor, the balance of the labor resources of the rural population and the dialectical
factors of the development of the agrarian economy on the intensity of the increment of human capital. A complex and comprehensive
analysis of the level of employment of the rural population was carried out, taking into account the influence of sectoral and territo-
rial indicators. It has been established that the trends in employment of the rural population and workers of agricultural organiza-
tions have a multi-vector orientation. This indicates the overflow of human capital in the agricultural sector from the agricultural to
the non-agricultural sector. An analysis of the composition and structure of the unemployed in rural areas, registered with the au-
thorities for labor, employment and social protection, was carried out. There is a significant differentiation of the unemployed rural
population in the context of the regions of the Republic of Belarus. The conducted research showed the almost complete absence of
the influence of the educational factor on the change in the structure of the unemployed. This circumstance actualizes the task of
improving the quality and increasing the versatility of the acquired educational competencies.

Key words: productive employment, rural population, human capital, labor market, unemployed.

BBenenne

Pa3BuTHE YemoBEUECKOTO KamuTala B arpapHOM CEKTOpE, KaK U YBEIIMUCHUE €TO CTOMMOCTH, OTpeIes-
€TCSl MHO’KECTBEHHOW COBOKYITHOCTBIO (haKTOPOB, IPUOPUTETHBIM M3 KOTOPHIX BBICTYIAET 3aHATOCTH CEllb-
CKOTO HacelleHUs. Ee ypOBEeHb M TCHIEHIIMM U3MEHEHHs] BO MHOTOM OOYCJIOBICHBI COCTOSHUEM CEIIbCKHX
TTOCEJICHU W MHOTOYKJIQAHOCTRIO CEITBCKOXO3SIMCTBEHHOM Chephl. B cBeTe BHINMIEH3IOKEHHOTO MOKHO ClIe-
JIaTh JIOTHYECKHUH BBIBOJ, YTO MHTCHCHBHOCTH KAaITMTAJIHW3AIlMH YEJIOBEUECKOI'O ITOTEHIIMAJIA SBISETCS CIeI-
CTBHEM JTUBEPCU(UKAIINU 3aHATOCTH CEITLCKOTO HACEICHUSI.

JlanHOE HarpaBJIeHUE HE SIBISETCS HOBBIM JUIS arpapHON HAyKU M JOCTATOYHO IIMPOKO PACKPBIBAECTCS B
OTEYECTBCHHOW U 3apy0exHol utepatype [1-4]. Mcnosnb3yemble TOAXO0/bI K COACPKATSIBHOCTH 3TOTO T0-
HSTHUS. HECKOJIBKO MU GEPEeHIUPYIOTCS UCXOAS U3 00BEKTa U MpeaMeTa ucciieaoBanuii. [lpuHumas 3a ocHo-
BY HEOOXOJMMOCTb MOBBIMICHHS d()PEKTHOCTH yIpaBlICHHUS PAa3BUTHEM 4YEJIOBEYECKOTo KamuTala B arpap-
HOM CEKTOpE, O]l AUBEPCU(PHUKAIIUCH 3aHITOCTH CEIbCKOT0 HACEJICHUS CIICAYET IOHUMATh (POPMHUpPOBaHUE
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MHOTOYKJIQJIHOTO W MHOTO(YHKIHOHAJIHLHOTO MEXaHHU3Ma SKOHOMHYECKH MPOIYKTHBHOH EsITEIbHOCTH
HaCEJIeHNs, TIPOKMBAIOIIETO B CEIbCKUX HACETICHHBIX ITyHKTaX. B COOTBETCTBHHM C JEHCTBYIOMINM 3aKOHO A~
TEIHCTBOM K KaTE€rOpHUHU MOCIEIHUX OTHOCSTCS arporoOpoIKH, MTOCETKH, IEPEBHU U XyTopa [5].

[IponykTrBHAS 3aHATOCTH UTPAET POJIb CTUMYJIHAPYIOMIETO (haKTopa HE TOIBKO arpapHOi SKOHOMHKH, HO
M COIMAIIBHON CQephl, T. K. MPENATCTBYET POCTy 0e3paboTHIIBI 3a AOMYyCTUMBINA MPEAET W CHIDKEHHIO pe-
3yJbTaTUBHOCTH CEIBCKOXO3SIMICTBEHHOr0 MPOM3BoAcTBA. Haxoasich B TECHOMN B3aMMOCBS3H C YPOBHEM IIPO-
W3BOJUTENHHOCTH TPYAA, MPOAYKTHBHAS 3aHATOCTh BHICTYIAE€T HE TOJBKO KOJMYECTBEHHBIM M KadeCTBEH-
HBIM HHIUKATOPOM 3(h(PEKTHUBHOCTH HCIIONB30BAaHUS TPYAOBBIX PECYPCOB, HO OCHOBOMOJATaOIINM (haKTo-
poM hopMHPOBaHUS U Pa3BUTHS YEIOBEYESCKOTO KauTaia B otpaciu [6].

OcHoBHasl yacTh

CopeprxkarenpHble 0OCOOCHHOCTH MPOIYKTHBHON 3aHATOCTH PAOOTHHKOB arpapHOro CEKTOpa IMO3BOJISIOT
TpaHc(hOPMHUPOBATH COLUATEHO-?KOHOMUYECKYIO MOJIEIIb arpapHoro phIHKa TPyAa C LEeNbIO:

— (opMHUpOBaHUS PAMOHATHFHONW CTPYKTYPHI 3aHITOCTH arpapHOrO COIIMyMa, HaIleJIeHHOW Ha IOBBIIIe-
HUE TPOAYKTUBHOCTH YEIIOBEUECKOT0 KamuTajla M ONTHMU3AINHA BHIOBOW CTPYKTYPHI CEITBCKOXO3SHCTBEH-
HOT'O CEKTOPa;

— TIOBBIIIEHUS THOKOCTH W pacIIupeHre MHOT000pa3ust (OpM CEeINbCKOXO3IHCTBEHHONH W HECEIhCKOXO-
3STICTBEHHOW 3aHATOCTH, YIUTHIBAIOIINX OPUEHTHPOBAHHOCTh U YPOBEHB PA3BUTHS CEIBCKOXO3IHCTBEHHOTO
MPOM3BOJICTBA, & TAK)KE OTPEOHOCTH U 3aHHTEPECOBAHHOCTH CEJILCKUX KUTEIEH;

— YCTaHOBJICHHsI PHIHOYHOW COaTaHCHPOBAHHOCTH CIIPOCa W TIPeNJIOXKeHHs pabouell cuibl B arpapHOd
cdepe mocpeIcTBOM ONpeieNIeHUs] pABHOBECHOH IIEHBI, COOTBETCTBYIOIIEH pealbHOW CTOMMOCTH PadoT;

— CTa0WIU3alMy PAaBHOBECHUS TPYIOBOTO MOTEHIMANA H pab0UUX MECT HA OCHOBE PAllMOHAIBHOTO TEPPH-
TOPUATHHOTO-OTPACIEBOTO U MPO(heCCHOHATPHO-KBATH(DUKAIIMOHHOTO pacipeeNieH!s] TPYIOBEIX PeCypCoB,
a TaKke CTAOWIIM3AINA MUTPAIIHOHHBIX U JeMOTpadUIeCKUX IPOIECCOB Ha CElle;

— TIOBBIIICHUS JEHCTBEHHOCTH CHUCTEMBI OIJIAThl TPYyJa, BKIOYas COIUATbHO-3KOHOMUYECKYIO CHUCTEMY
MOTHBAIlM{, KOMIUIEKCHO PEAM3YIONIe BOCIPOM3BOJICTBEHHYIO, PETYIHPYIONYI0 W CTUMYIUPYIOIIYIO
byHKIHIY;

— YCUJICHUS] KOHKYPEHTOCTIOCOOHOCTH TPYOBBIX PECYPCOB, OTBEUAIOIIEH COBPEMEHHOMY YPOBHIO Pa3BH-
TUS TEXHUKH, OPTaHU3AIUHU U YIIPABJICHHS CENbCKOX03SHCTBEHHBIM MTPOU3BOICTBOM;

— YBEJIMYCHUS JIOJIM MHHOBAIIMOHHOW KOMITOHEHTHI B COCTaBE YeJIOBEYECKOTO KamuTana, GopMUpyeMoi
3a c4eT MHOTONPO(MIBHON W BapUATHBHOW MPOPECCHOHAILHOW MOJATOTOBKH M MEPENOrOTOBKH pabOTHU-
KOB arpapHOro CEKTOpa, YTO B COBOKYITHOCTH CIIOCOOCTBYET Pa3BUTHIO HABHIKOB BHYTPHOTPACIEBOU TPYIO-
BOIl MUTpaIM B COOTBETCTBUU CO CTPYKTYPHBIMH M3MEHEHHUSIMH 3KOHOMHUKH arpapHOro CEKTopa U KOHb-
FOHKTYPBI TEPPUTOPUATBHOTO PHIHKA TPYAQ;

— HapallWBaHUsl YUCJIA BBICOKOIPOU3BOIUTENHFHBIX Pab0dnX MECT, KOHKYPEHTOCIOCOOHBIX 1O YPOBHIO
NPOIYKTUBHOCTH, YCIIOBUSIM U OILJIATE TPY/a C aHAJIOTMYHBIMH B IPYTUX CEKTOPax dKOHOMHKH [7—8].

Konnenuust npoaBuxeHus NMPOIYyKTHBHON 3aHATOCTH OCHOBBIBAETCS HAa B3aWMOJIEHCTBHH PETYIHPYIO-
X (YHKIWA TOCY/TAPCTBEHHBIX ¥ PHIHOYHBIX MEXaHH3MOB, U OTJIMYATCS COIMAIHHOW HAIpPaBICHHOCTHIO.
E€ cnenyer paccMaTpuBaTh Kak EJIOCTHYIO CUCTEMY, CTPYKTYpPHBIE U Ka4YECTBEHHbIE XapaKTEPUCTHKH KOTO-
POl COOTBETCTBYIOT OCOOCHHOCTSIM PBHIHOYHOW 3KOHOMHKH, OTIMYAIONIEHCS aKTHBHOCTBIO CTPYKTYPHBIX
C/IBUTOB B arpapHOM CEKTOpe, CIOCOOCTBYIOT NPUPAIIEHUIO 1 BOCIIPOU3BOICTBY YEJIOBEUECKOT0 KanuTana 1
CO3JIAIOT IUTATGOPMY TpaHCHOPMALIUHU CONUATEHON UHPPACTPYKTYPHI CENBCKUX TEPPUTOPHIA.

Oco0EeHHOCTH CEeNbCKOXO03SIMCTBEHHOTO MTPOM3BO/CTBA B COBOKYITHOCTH C POJIBbIO JAHHOM OTpaciu B obec-
MIEYSHUH TIPOIOBOJILCTBEHHON 0€30MaCHOCTH MPEJONPENEIITIOT HEOOXOAUMOCTD PUMEHEHHUS CTICIU(PUUECKUX
MTOJTXO/IOB K YIIPABJICHUIO Pa3BUTHEM MPOAYKTUBHOMN 3aHATOCTBIO CENBCKOro HaceneHus. [Ipenomissics ckBO3b
MPU3MY arpapHoro TpyJza, OHa JIOJDKHA OTBEYATh CIIEYIOIIMM BRKHEUIINM KPUTEPHUSIM: IPUHOCUTH pabOTHH-
KaM TPYAOBOH 10X0/1, 00eCTIeYNBAIOIINI JOCTOMHBIE YCIOBHS )KU3HU M BO3MOXKHOCTH AaJIbHEHIIIEr0 caMopas-
BHUTHS, CIOCOOCTBOBATH Harbosiee 3(h(hEeKTUBHOMY HCITOJIb30BAHUIO TPYIOBBIX PECYpPCOB, UTO B COBOKYITHOCTH
COJICHCTBYET MPHUPAIICHHUIO 3aaca 3HAHUN U KAl TAIU3aIMHU YeJI0BEUSCKOr0 MOTeHIMaa (PUCYHOK).
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YesmoBedeCKH KaAalIMTAJ B arpapHoii cdepe

IIpoaAyKTHBHAS 3AHATOCTH CEJIBCKOIO HACEJICHUS

Puc. KOHHeHTyaJ'ILHaH CX€Ma B3aMMOCBA3U YCJIOBCUYCCKOI'O Kamuralia, HpO,I[yKTHBHOfI 3aHATOCTH CCIBCKOT'O HACCIICHHUA
U COIMANTBEHON HHPPACTPYKTYPHI CEIbCKUX TEPPUTOPHIA

Ipumeuanue: CocrasieHo Ha ocHose [6-10].

KoHuentyanbHasi cxeMa B3aMMOCBSI3UM Pa3BUTHUSL YEJIOBEUECKOIO KalWTana, MPOAYKTUBHOM 3aHSATOCTH
CEeBhCKOTO HACEICHUS U COIMAbHON HH(PACTPYKTYPHI CENbCKIX TEPPUTOPHHA BKIIOYAIOT B ceOs TaKue dJie-
MEHTBI, KaK:

— MPOU3BOJIUTEIBHOCTh TPY/Aa, 0OYCIIOBIICHHAs! KAYECTBOM YEIOBEUYECKOTO KalUTalla, KOJMIECTBOM KBa-
TuGUIMpPOBaHHON paboueil cuibl. JlOoCTHKEHME BBICOKMX MApaMeTPOB BHINICHA3BAHHBIX HHIUKATOPOB BO
MHOTOM OOYCJIOBJIEHO COCTOSIHHEM MPOHM3BOACTBEHHOH, COIMAIBHOM, TPaHCIIOPTHON, KOMMYHUKAIIMOHHOM
nHppacTpyKTyphl. [1oBBIIICHHE TPOAYKTUBHOCTUA arpapHOro CEKTOpa B PABHOW CTEIICHU O00YCJIOBIICHO, KaK
YPOBHEM TE€XHOJIOTMYECKON OCHAIEHHOCTH OTPACiH, TAaK U HAJIUYKUEM COOTBETCTBYIOLIUX KaapoB. [locnen-
Hee 00CTOSTEIhCTBO 3aTParuBaeT He TOJMBKO TPYAAIMXCS pabovnx CHelHnaaIbHOCTeH, HO U YIPaBICHUECKUH
CcoCTaB, KOMIICTCHIIUNU H HpO(beCCI/IOHaJII/ISM KOTOPBIX BO MHOI'O MPEAOIPEACIACT PE3YJIbTATUBHOCTL BCETO
IIPOU3BOACTBEHHOIO IIPOLIECCa.

— cOaJaHCHPOBaHHOCTH TPYAOBBIX PECYPCOB KaK arperHpOBaHHBIN TOKa3aTelh UX Ka4eCTBEHHOTO U KO-
JINYECTBEHHOI'0 COCTaBa YEJIOBEUECKOI'O KaIllUTala, COXPAaHHOCTH KaJApOBOIO IMOTEHLHasa, IIIAHOMEPHOCTH
€ro 3aMellleHHs 1 CBOEBPEMEHHOCTH 0OHOBIeHHs. CIIoKHUBIIUECS JeMorpaduuecKie AMcOananchl CenbCKOo-
IO HACEJICHHUsI, BBICOKHI YPOBEHb MEKOTPACICBOM MUTPALlMU aKTYaJU3UPYIOT 3a/1a4y B3aUMOYBS3KH KaJapo-
BOI'0 COCTaBa ¢ MOTPEOHOCTSIMU arpapHOro phiHKa Tpyda. HeBbICOKMI ypOBEHb IIU(PPOBOro U MHGPpOpMAIIK-
OHHOTO HACBHIIIEHNUS CONMATBLHON cepbl cera BBICTYNAIOT CIASPKUBAIONINM (HaKTOPOM MPUTOKA MOJIOJIOTO,
WHUIIMATHBHOTO ¥ MPO(ECCHOHATHHOTO YEJIOBEUECKOTO KAIUTaIa B arpapHbIi CEKTOP.

— JMAJNIEKTHKA Pa3BUTHS arpapHOi 3KOHOMHUKH KaK OOBEKTHBHOE YCIOBHE COXPAHEHHS W MPHUPAIICHHS
yenoBedyeckoro kamurana. ConuanbHas WHPPACTPYKTypa BBHICTYIAET HEOTHEMIIEMBIM JIEMEHTOM TEPPUTO-
PHAITBHOH 1IEIOCTHOCTH, OOBEKTUBHBIM YCJIIOBUEM COXPAHHOCTH WM MPUPAIICHHS YEIOBEYSCKOrO KaluTaja.
COOTBETCTBEHHO, €€ AMAJIEKTUYECKOE Pa3BUTHE OyAeT BPs/ JIM BO3MOXKHBIM B Cly4ae OTCYTCTBHS aHAJO-
THYHBIX TpaHc(opMaluii Bcell SKOHOMUYECKOW CHCTEMBbI — arpapHOd 3KOHOMHUKU. Haxojsch B Hemocpe-
CTBEHHOW B3aMMOCBSI3U, B3aUMOJIONIOJTHEHUH, COIMAaIbHAs HHPPACTPYKTYpa U arpapHbId CEKTOp MpeoIpe-
JIEJSIFOT UX KOPPEISIMOHHOE pa3BUTHE, MEPHIOM 3()D()EKTHBHOCTH KOTOPOro OyNEeT BCTyNaTh YBEIHUYEHHUE
KanuTaJIU3UPOBAHHON YaCTU YeJIOBEYECKOTO NOTEHIIUANIA.

Kaxxpiii 13 mpejcTaBIeHHBIX 3JIEMEHTOB BBICTYIAET KaK CIICJACTBUEM, TaK M OOBEKTHBHBIM YCIOBHEM
TTOBBIIIICHHUS YPOBHS MPOJIYKTUBHOM 3aHSATOCTH CEIBCKOTO HACEIeHUS U ee AuBepcudukanuu. C oHON CTO-
POHBL, IOCIEIHAA MPEANoIaraeT HaIUYUe BO3MOKHOCTEN POCTa MPOU3BOAUTENILHOCTH U MOJIYYaeMbIX JOXO-
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JIOB, C APYTOd — YBEIMYCHUE pa3Mepa BO3HATPaXICHHS 32 TPYJ COCOOCTBYET MPUYMHOKEHHIO YeoBeve-
CKOT0 TIOTEHIIHAJIA TIOCPEICTBOM TOBBINICHUS () (HEKTHUBHOCTH MCIIONH30BAHNUS YEIOBEUECKOTO KATUTAIA.

BrisiBiICHHBIE B3aMMO3aBUCHMOCTH O0YCJIaBJIMBAOT HEOOXOAMMOCTh JNadbHEUITUX WCCIICIOBAHUN TMPH-
YHUHHO-CJICJICTBEHHBIX CBSI3CH, OMPEICSISIOMUX TCHICHIIMH M (DaKTOPhl PAa3BUTHS 3aHSATOCTH CEIBCKOTO
HacelieHHs. He oTpuIias MoN0KUTENHHOTO BIMSHUS BUIOBOM Pa3HOBEKTOPHOCTH Ha 3()(HEKTUBHOCTD (YHK-
IUOHUPOBAHUS arpapHOrO CEKTOpa, CIEAYET OHHUMATh, YTO JACHCTBEHHOCTh STOTO MpOoIlecca ONPeesIeTCs
KOJIMYECTBCHHBIMH TPE/ICNIaMU YHCIICHHOTO COCTaBa pa00Yeil CHIIBI B CEJIbCKONH MECTHOCTH U OTPaHUYCHHUSI-
MU TPOJYKTHBHOTO pasjelieHus TpyAa. B cBeTe 4ero BO3HUKAET HEOOXOJUMOCTh M3YUYCHUs IMOKa3aTese,
OTPAXKAIOIIUX TEHIAECHIINY U3MEHEHHUS 3aHATOCTH HaceleHus (Tadm. 1).

Ta6nuna 1. [Hoka3aTenan, xapaKTepHu3yloline TeHIeHIINH H3MeHEHNUs 3aHATOCTH CeJILCKOT0 HacejeHus1, %o

T"onpl

Toka3arenu

2015 2016 2017 2018 2019 2020 2021
YpoBeHb ydacTHs B paboueii cuiie 69,0 68,2 69,8 69,9 69,9 70,0 68,9
YpoBeHb 3aHATOCTH 65,1 64,0 66,0 67,2 67,1 67,4 66,5
YpoBeHb 0e3paboTHIIE 5,6 6,2 55 4,0 3,6 3,7 3,6
VienpHblli BeC 3aHATOrO CEILCKOIO HACENEHUS B 189 191 205 192 188 18,9 19,0

IIPOLICHTAX K PeCITy OJIMKAaHCKOMY YPOBHIO
VYaenbHBI BeC 3aHATHIX B CEIBCKOM, PBIOHOM H
JICCHOM XO3SHCTBE B MPOIICHTaX K YPOBHIO 3aHS- 445 43,7 42,4 38,9 40,5 39,9 39,0
THIX B CEJIbCKOH MECTHOCTU
Temn U3MeHEeHUs YUCIEHHOCTH 3aHATOIO CENILCKO-
T'O HACEJICHNUSI B IPOIIEHTAX K MPEAbIIYIEMY TOLy
TeMn u3MEHEHHUs YHCIEHHOCTH CEIbCKOTO Hace-
JICHUS B IPOIIEHTAX K MPEABIIYIIEMY TOLY
Ipumeuanue: PaccuntaHo Ha ocHose [11-14].

99,7 98,9 105,8 93,5 97,9 100,1 99,6

98,9 99,2 99,2 98,9 98,7 98,4 98,0

YpoBHEBbIE NOKa3aTeNH, XapaKTepU3YIOIINe NWHAMHUKY BOBJIIEYEHHOCTH HAaceJeHHs B TPYIOBYIO Jesi-
TENBbHOCTh, HAXOASTCS B HETMOCPEACTBEHHOM B3aMMOCBS3H. VI3MEHEHHE CTENeHH ydacTus B paboueil cuibl
MPEIONPEACTSIIOTCS TEHACHIMSIMHU 3aHATOCTH U 0e3pa00THIIBI CeNbCKOTo HaceneHus. [lociennue, B cBOIO
oyepesb, OOYCIOBICHBI MHOXECTBEHHON COBOKYITHOCTHIO KOJMUYECTBEHHBIX M KauyeCTBEHHBIX (DaKTOPOB.
UYeTko BBIpRXEHHBIN TPEHA CHMKEHHS YUCICHHOCTH CEIbCKOT'O HACENICHHs OKa3bIBaeT HETaTUBHOE BO3ICH-
cTBHE Ha (POPMHUPOBAHUE U YBEJIMUYEHHUE 3amaca paboyeil Cuilbl B CEJIbCKOM MECTHOCTU U OTPaHUYMBAIOT IO-
TEHIHAJI TIPHPAIIEHUs YeJIOBeUECKOro kanurTasa. CloKUBIIasCs CUTyallls B HEKOTOPOU CTENEHU HUBEIHPY-
€T BO3ACUCTBHE JACTEPMHUHAHTHI KOHKYPEHTOCTIOCOOHOCTH BCJIEACTBHE COKPALICHUSI YUCICHHOCTH 3aHATOTO
HaCEeJICHHS KaK B OTPACIIEBOM, TaK U TEPPUTOPHUAIIEHOM pas3pese.

Spxo BeIpakeHHAs TEHJEHIMS CHM)KEHHS YJIEIbHOTO BECA 3aHATHIX B CEJILCKOM, PHIOHOM M JIECHOM XO-
3S1CTBE K €r0 YPOBHIO B CEIIbCKOW MECTHOCTH BBI3BaHA HE CTOJILKO OTPHIATEIbHON AeMorpaduieckon au-
HaMHKOH CTOJIBKO MPOM3BOACTBEHHO-TEXHOJIOTHYECKUM (hakTopoM. IIpupocT npon3BoAUTEIEHOCTH Tpyaa B
CEJIbCKOM XO3SHCTBE Ha OJHOTO PaOOTHHKA B COMOCTaBHMBIX IeHax 3a mepuoj 2015-2020 rr. cocrtaBuin
36,9 %. Monepauzaius padoYux MeCT B 3TO cepe CIOCOOCTBYET UX BBICBOOOXKICHUIO M OOBEKTUBHOMY
COKPAIIICHHIO YHCIIEHHOCTH TPYAOBEIX PECYpCOB B CEIIbCKOXO3AHCTBEHHOM Tpou3BocTBe. B 2021 1. k03h-
(DUIMEHT BOCIIOJIHEHHS B CEJILCKOM, JIECHOM M PBIOHOM X03aHCcTBE cocTaBmil 88,5 %. DTO roBOpUT O TOM,
YTO B 3TOM MEPHUO/I€ YUCIEHHOCTh YBOJIEHHBIX ¢ paboThl Ha 11,5 % mpeBpIlano KOJTU4YeCTBO 3aUHCICHHBIX B
mratr. B oTHocuTensHOM BBIpakeHUH 3T0 cocTaBwio 4,0 % OT CIUCOYHON YHMCIEHHOCTH PaOOTHUKOB B
CPEIHEM 3a MEPUOA.

CrnoxuBiiasicss TUHAMHKA COKPAIIEHUS YHCICHHOCTH paOOTHHKOB, 3a/I€HCTBOBAHHBIX B INPOU3BOICTBE
CEJIbCKOXO3SIMCTBEHHON MPOAYKIINY, HE OKa3bIBAET MPSMOTO BIIMSHUS Ha 3aHATOCTH CEIBCKOTO HACEICHUS.
W3meHeHune 3TOoro moxaszatessi B IPOLEHTaX K PecyOIMKaHCKOMY YPOBHIO HE UMEET JIMHEHHOHN TpaeKTopun
B OTJIMYME OT PACCMOTPEHHBIX BBINIE MHAUKATOPOB. CI0XKHUBIINECS NMPONOPLMH CBUAETENBCTBYET O TUBEP-
cu(UKaIIN 3aHATOCTH CEIbCKOI0 HACENEHUS U MUTPAIIUH TPYIOBBIX PECYPCOB U3 CEIHCKOXO3SHCTBEHHOM B
HECEJIbCKOX03HCTBEHHYIO c(epy. BrlsiBIeHHbIE TEHAESHIIMN 00YCIOBIEHB! HE TOJIKO TEXHUYECKUM TIEPEeBO-
OpYXEHHEM arpapHoOro MPOM3BOACTBA U HA 3TOH OCHOBE BBHICBOOOXKICHHEM YHCIEHHOCTH pabOTOCTIOCOOHO-
ro HaceneHus. BecoMpIM (hakTOpoM, ONPEaeIIONIUM JHHAMUKY 3aHATOCTH CEIbCKOTO HACENIEHUS, SIBISIETCS
YpOBeHBb OmIaThl Tpyda. HecMoTps Ha To, 4TO peanbHas 3apaboTHas Iutata PabOTHHUKOB CEIHCKOXO3Sii-
cTBeHHOH oTpaciu 3a neproxa 2015-2020 rr. ysenuuunacs Ha 24,2 %, ee MPOLEHTHOE OTHOLICHHUE K peciyO-
JUKAHCKOMY YPOBHIO CHH3WIOCH ¢ 72,2 1o 70,2 %.

[losiBieHre HOBBIX BBICOKOIHMKBUIHBIX BHIOB SKOHOMHUYECKOW NIEATENFHOCTH OKa3bIBA€T Pa3HOCTOPOH-
Hee BIUSHHUE Ha 3aHATOCTb CENbCKOro HaceneHus. C OAHON CTOPOHBI, IPOUCXOIUT MEPETUB YEIOBEYECKOTO
KamuTaja B HauOosee 3apmiaroeMkue chepbl. C Ipyroi — CIOKUBIIASCS CUTyalusl CIIOCOOCTBYET JUBEPCH-
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(duKanyy arpapHOi SKOHOMHKH W Pa3BUTHIO HOBBIX ()OPM BOBICUCHHS MECTHOTO HACEJICHUS B TPYIOBOU
nporiecc. Bmecte TeM crnokuBIIascs JOCTATOYHO OJAronpHATHAs KapTHHA BOBJICUYCHHUS CEILCKOTO Hacese-
HUs B chepy TPYIOBBIX OTHOIICHHI, B JICHCTBUTEIHHOCTH HE MCKIIOYACT HAJTUYWS 3HAYUTEIHLHOIO 3araca
paboyeii CHITBI, BEIpaXXKaeMOIH YUCIICHHOCTHIO 0€3pa0OTHBIX, 3apETHCTPUPOBAHHBIX B OpraHax o Tpyay, 3a-
HATOCTH U COIMAIBHOM 3armuTe (Tabi. 2).

Tabnuna 2. YaeabHbIii Bec KOJNYecTBA 6€3pa00THBIX B CeJbCKOI MECTHOCTH, 3aPerHCTPHPOBAHHBIX B OPraHax 1o
TPYAY, 3aHATOCTH U COLMAJILHOIA 3alllMTe HA KOHell IePHO/a B pa3pe3e pPerHoHoB, %

Teppuropus Loant W3menenue, 1.11.
2015 2016 2017 2018 2019 2020 2021
Pecny6iiika benapych 22,1 214 20,1 17,0 17,4 18,5 19,6 -2,6
Bpecrtckas obmacth 35,9 335 22,8 20,6 30,9 21,3 22,1 -13,7
Burebckas 06acTh 21,2 15,3 18,8 18,8 22,2 19,4 22,2 1,0
T'oMesbckast 001acTh 21,9 23,0 17,6 13,2 13,4 21,0 25,4 3,6
I'pomHeHCKast 001aCTh 22,1 16,1 20,3 20,7 17,4 21,3 22,2 0,1
MuHcKkast 001aCTh 47,8 448 457 37,7 28,6 33,6 35,8 -12,0
MorueBckast 00J1aCTh 19,0 19,3 18,8 14,6 14,4 18,1 21,2 2,3

[Ipumeuanue: Paccuntano Ha ocHoBe [15].

HecmoTtps Ha TO, 4TO B LIesIOM IO pecnyOiIMKe yneabHbIA Bec 0e3padO0THBIX B CEBCKOW MECTHOCTHU IO
OTHOUICHHUIO K MX 00IIeMy KOJMYECTBY COKpaTHics, B OONBIIMHCTBE 00JacTeil OTMeUYaroTesl OOpaTHBIE TEeH-
neHnuu. U XoTs ux oOmmid oTprLATeNbHBIA PUPOCT CYIIECTBEHHO HIKE CHUKEHUS YUCIIEHHOCTH MECTHBIX
XKHUTENEH, HE UMEIOLINX IOCTOSHHOTO MecTa paboThl, 3TO CBHICTEIBCTBYET O HAIWYMU PE3epBa TPYHAOBBIX
pecypcos.

PaccmarpuBast coctaB 06e3pabOTHBIX C TO3WIMH MX BO3PACTHOW TIpajlallid, CIeAyeT OTMETUTh Haluuue
BECbMa NMPOTHUBOPEUYMBHIX TEHACHLUUAX B PETHOHAIBHONW MPOEKIMH. MIEHTHYHOCTh TUHAMHUKHU YBEIUYCHUS
YAETBHOTO Beca HE3aHATOTO HACEJIECHUs KaK B LIEJIOM IO pecilyOnrKe, Tak U B pa3pese 001acTeld Mpociexu-
BaeTcs TOJBKO B BO3PACTHOM Juanasone ot 60 no 74 net. Ux nomst B o0em o0beMe 6e3paboTHBIX BapbHPY-
eTcs oT 6,7 % B Munckoi odnactu 1o 11,8 u 15,7 % B MoruieBckoM u BUTeOCkOM peruoHe COOTBETCTBEH-
HO [15]. Bo3pactanue uucna NOTCHUIUAIBHBIX PAOOTHUKOB Ha PHIHKE TPYAa NPEUMYLIECTBEHHOIO EHCHOH-
HOTO BO3pacTa, C OJHON CTOPOHBI, OTPAXKACT KAUCCTBEHHBIC XAPAKTEPUCTUKH MPEATIOKECHUS paboueil CHb,
C APYTOH — aKTyalu3upyeT 3a/1auy JuBepcu(UKAINH 3aHATOCTH HACEJICHUS, YUUTHIBAIOIIYIO €€ BO3PACTHON
JIMaIa30H.

[IpakTHdeckn BO BCEX perMoHax, 3a HCKIoYeHneM BureOckoit u ['pomHeHCKoON oOnacTeil, oTMedaeTcs
CHIDKEHHUE YACJIbHOro Beca 0e3paboTHhIX BO Bo3pacte 50-59 ser. CiioUBIIMECS TSHICHIIUH OOBACHIIOTCS
HEOOXOIMMOCTD JKEJIaHUEM JII0/IeH COXpaHUTh PabOThl B MPEANICHCUOHHBIN MEPHUOJ U HApaboTaTh TPYI0BOH
cTax. ['paganuns He3aHATOro HaceleHUs B BO3PACTHOM Juana3zoHe 10 50 yeT cymecTBeHHo nuddepeHunpy-
eTcs B pa3pese pernoHoB benapycu v He UMeeT YeTKO BBIPaKEHHON 3aKOHOMEPHOCTH.

OtnenpHOrO BHUMAaHHUE 3aCITyKUBaeT 00pa3oBaTelbHasi CTPYKTypa 0e3paboTHBIX, 3apEerHCTPUPOBAHHBIX B
opraHax o TpyIy, 3aHSTOCTH M COLMAJbHOM 3amure. B naHHON mpoekuuu cuTyalus MpakTUYeCKU HIIEH-
TUYHA BO3PACTHOMY COCTaBy, T. €. OTMEUYAETCs CYLIECTBEHHBIN pa30poc TEHACHIUH 10 PETHOHAM B 3aBUCH-
MOCTH OT YpOBHs 00pa3oBaHUs: 6a30Boe, cpeiHee, MPO(HecCHOHATHLHO-TEXHUIECKOEe, CpefHee CIeIHaNbHOE,
BBICIIIEE M IIOCIIEBY30BCKOE. BMmecTe ¢ TeM, AOCTATOYHO OTUETIIMBO HPOCIECKHBAETCS HEraTUBHBIN TpEeH[
YBEJIMUEHUS KOJIMUECTBA HE3aHITOTO0 HACEIEHUs, MMEIOIIEro Beiciiee oOpa3oBaHue. B menom mo pecmy0miu-
Ke 3TOT IokazaTenb yBenmmumics ¢ 14,3 % B 2015 1. mo 15,8 % B 2021 1. CroxxuBmiascs AUHAMHKA Xapak-
TepHa MPAKTUYECKH I BCEX PETHOHOB PECITyOJIMKHM 3a UCKII0YeHneM bpectckoit obnactu. [lanHas cutya-
LUl KOCBEHHBIM 00pa30M CBHJETEIBCTBYET O HECOOTBETCTBHHU IMOJYUYEHHBIX 00pa30BaTEIbHBIX KOMIIETEH-
Ml uX TpeOyeMOMy YpOBHIO, 3asBigeMoMy paboromarensiMu. JlOMOTHUTENBHBIM apryMEHTOM, TOJITBED-
KIAIOMIUM JaHHYIO THUIIOTE3Y, SBISETCS MPAKTHYECKH MOJHOE OTCYTCTBHE B YHCe 6e3pabOTHBIX JUII, UMe-
IOLIMX TOCIeBY30BCKOW oOpazoBanue. CoriacHo ouIMambHON CTaTHCTHUECKONW MH(OpManuu, Ha KOHEI
2021 r B uenom 1o pecnyOiiMKe UX HACUUTHIBAIOCH § yesoBek [15].

Takum 00pa3zom, MpPOBENEHHOE HCCIIEIOBAHUE SMITUPUYECKH MOJTBEPKAAET OOBEKTUBHYIO HEOOXOMIH-
MOCTh M HaJIMYU€ CYILECTBEHHBIX PE3EPBOB AUBEPCHU(PHUKAIMU 3aHATOCTH CEIBCKOTO HACENICHHs IMOCpel-
CTBOM pacCIIMPEHHS CIIEKTPa €ro BUO0B JACIATEIbHOCTH U 3TOH OCHOBE NOBBIIIEHHUS 3Q()EeKTHBHOTO arpapHoro
cekropa. [locnenHee 06CTOATENHCTBO BBICTYIIAET OCHOBHBIM HHIWKATOPOM SKOHOMUYECKH 00OOCHOBAHHOTO
YPOBHSI TUBEPCUPHUKAIINN arpapHOi IKOHOMUKH W CTEIICHH BOBJIEYEHHOCTH B TPYIOBOH MPOIIECC CEIBCKOTO
HaceneHuss. OJHUM U3 KPUTEPHEB OINpPEJICIICHHUSI X BEJIMYMHBI BBICTYIIAET YPOBEHb MPOAYKTHUBHOMN 3aHATO-
CTH CEJILCKOT'O HACEJICHHS, KOTOpasi B IIMPOKOM CMBICIIE 3TOTO TOHATHS OTPakaeT KOJIMYECTBO JIIOAEH, 3¢-

27



(heKTHBHO 3aJICICTBOBAHHBIX B arpapHOM CEKTOpEe DKOHOMHKH M TPEIojaraeT MaKkCHMalbHOE COOTBET-
CTBUC UMetoIelcs pabodeit criTbl MOTPeOHOCTSIM pBIHKA Tpyaa [16].

3akil0ueHue

[Ipennaraemas KOHIEHIMS MPOAYKTUBHOM 3aHATOCTH B arpapHOM CEKTOPE, BBICTYIIACT CBS3YIOUIUM 3BE-
HOM KOMIUIEKCHOTO Pa3BUTHS YEIOBEYECKOT0 KaluTaia, COMUAIbHON HHPPACTPYKTYPHI CENNbCKUX TEPPUTO-
puii 1 nuBepcu(pUKAMK arpapHOi 5KOHOMHKH M OTpa)kaeT MaKCHUMaJIbHOE COOTBETCTBHE UMEIOIIEHcs pabo-
Yel CHJIBI MOTPEOHOCTSM PBIHKA TPYAa C YYETOM CIIOKUBIIMXCS COIMATbHO-3KOHOMHUYECKUX YCIOBUH €ro
(hyHKIIMOHNpOBaHUS. Ee KONMMYeCcTBeHHBIM M3MEPUTENIEM BBICTYIAeT YUCIEHHOCTh 3aJIeiICTBOBAHHBIX B ar-
PapHOM CEKTOpe, HETIOCPEACTBEHHO 3aHATHIX IPOU3BOJICTBOM CENbCKOXO3IUCTBEHHOH mpoaykmmu. [Ipoeru-
pysl coiepKaTeNbHBIN KOHTEKCT 3TOTO MOHATHS Ha arpapHyro cdepy, ClieyeT OTMETHTh, YTO OHA BHICTYIACT
OJTHUM U3 BaXXHEHUIIIUX YCIIOBHUH ero 3(pPeKTUBHOTO ()YHKITMOHUPOBAHUS U TIO3BOJISICT UCCIICIOBATh YPOBEHD

3aHSITBIX B CEIBCKOXO3IMCTBEHHOM IIPOU3BOJICTBE, O6CCHC‘H/IBaIOH_II/IX pE€aIBbHOC IIPOU3BOACTBO TOBApPOB U
YCIIyT.
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DEVELOPMENT OF INNOVATIVE AGRARIAN ENTREPRENEURSHIP BASED ON
PUBLIC-PRIVATE PARTNERSHIP IN AZERBAIJAN

N. S. MIRZAYEV

Lankaran State University,
Lankaran city, Azerbaijan, mirzoev.n@mail.ru

(ITocmynuna ¢ peoaxyuro 30.09.2022)

The current conditions of Azerbaijan are inevitable for public-private sector cooperation. This cooperation envisages the appli-
cation of mechanisms for involving the private sector by the state in social projects. In a modern sense, public and private sector
cooperation is understood as an institutional and organizational alliance between the state and entrepreneurship to implement inter-
national, national, and local projects. Analysis of the experience of countries at different stages of socio-economic development
shows that this type of cooperation is more successfully applied in their sectors. The development of entrepreneurship in the agricul-
tural sector creates favorable conditions for the implementation of the production of competitive agricultural and food products.
Regarding the development of entrepreneurship in this field, the specific characteristics of agricultural production and the agrarian
economy as a whole should be taken into account. As a result of the existence of an excellent legislative framework related to the
development of entrepreneurship in the agricultural sector in our republic, large-scale steps have been taken in the direction of the
development of entrepreneurship and the formation of a multi-system economy, and this process, more precisely, the organization of
cooperation between the state and the private sector in the agricultural sector, and state support for the development of innovative
entrepreneurship is still ongoing.

The article mentions the role of innovations in the direction of entrepreneurship in the agricultural sector. In this direction, the
regulatory activity of the state in the field of public-private partnership is shown. At the same time, public-private sector cooperation
in the modern sense is investigated as an institutional and organizational alliance created between the state and entrepreneurs to
implement international, national, and local projects with public content. In addition, the mechanisms for ensuring the development
of micro, small and medium-sized enterprises in the country, the mechanisms that coordinate and regulate the activities of state bod-
ies providing services to enterprises, and the activities of several institutions that provide state support for their financing are ana-
lyzed.

As a result, we can note that the public-private sector partnership should play a special role in the creation of economic condi-
tions for increased investment attractiveness and the accelerated innovative development of rural entrepreneurship in the needs of
the deterioration of the economic situation and the deficit of budget funds. Practical experience in implementing public-private part-
nership projects at the international and national level shows that with a properly formed structure and optimal form selection, its
application can solve important infrastructure problems and satisfy all the interests of the involved parties.

Key words: agrarian sphere, entrepreneurship, public-private partnership, development, innovation, investment, financing

Huvinewnue ycnosua Asepbaiioscana cnocobcmsyiom compyoHU4ecmsy 20CyO0apCmeeHH020 U YACMHO20 CeKmopos. Dmo co-
mpy()HuLtecmeo npedyczwampueaem npumeHnerue eocy()apcmeo/w MEXAHU3MOB B06/1€HEHUS HACMHO20 ceKmopa 6 COYUalbHble NPOEK-
mol. B COBPDEMEHHOM NOHUMAHUU noo COI’l’lpy@Hu’-leCWlGOM zocydapcmeelmoeo U 4acmHoco CeKmopoe6 NOHUMaemcs UHCmumyyuo-
HAIbHBLL U OP2AHU3AYUOHHBLIL COI03 20CY0apCmea U NPeOnPUHUMAMENbCMEa OJis Peanu3ayui MexicOYHAPOOHbIX, HAYUOHATbHbIX U
MECNIHbIX NPOEKMOE. Ananuz onvima cmpdan, Haxod}zu,;uxm HA pd3Hnblx omanax CoyualbHO-9KOHOMUYECKO20 pa3eumust, nokasvleaen,
umo smom 6ud compyoHuyecmea Ooee YCHeulHo npumMeHsemcs 6 3mux ompaciax. Pazeumue npeonpunumamenvcmea 6 azponpo-
MBIUICHHOM KOMIAEKce co30aem 6ﬂazonpuﬂmele ycaosus ons ocyulecmeeHusl }’lpOlBBO@CMBG Komcypenmocnoco@toﬁ CENIbCKOXO-
3AUCMBEHHOU U nUWesol npooykyuu. Ymo xacaemcs pazeumus npeonpuHUMamenscmea 6 3moil cgepe, mo ciedyem yuumuléams
cneyu@uKy CenbCKOXO3AUCMBEHHO20 NPOU3BOOCMBA U ASPAPHOL IKOHOMUKU 6 YeloM. B pesynomame nanuuus 6 nawell pecnyonuke
npekpacnoﬁ 3AKOHOO0AMENbHOU 6a3bl, CEA3AHHOU C paszeumuem npez)npunwuameﬂbcmga 6 acponpomMvblulieHHOM KOMHNJIeKce, OvlLau
npe()npulmmbl Mmacumabnsle wazu 6 HanpaejleHuu pazeumust npednpuuwwameﬂbcmea u qbopMupoeaHu}z MHO20CUCMEMHOU IKOHO-
MUKU, U 9MOM NPOYecc, MoyHee, OP2aHU3ayusi COmpYOHUYeCmsea 20Cy0apcmed U 4acmno20 CeKmopa 8 azpapHoil cghepe, 2ocyoap-
CMBEHHAsL NOOOEPIHCKA PA3SUMUSL UHHOBAYUOHHO20 NPEONPUHUMAMETbCMEA NPOOOINCAEMCS 00 CUX NOP.

B cmamve ynomunaemcs ponb UHHOBAYUL 8 HANPAGIEHUU NPEONPUHUMAMENbCMEA 8 a2paphol cepe. B smom nanpagnenuu no-
KA3ana pe2yiupyrowas 0esmerbHOCHb 20Cy0apcmead 8 cghepe 20CyoapcmeeHHo-yacmuo2o napmuepemesa. Ilpu smom eocyoapcmeen-
HO-yacmmHoe compdeuuecmeo 6 CO6PEeMEeHHOM NOHUMAHUU ucczzedyemc;z KaxK uncmumyuuonaﬂbno-opeaHusauuounblL? AJlbsAHC, co3oa-
8aembvlll Mexcoy 20Cy0apCcmeom U npeonpUHUMAmensimuy Oisi peanu3ayuy MelicOyHapOOHbIX, HAYUOHATbHBIX U MECMHbIX NPOEeKMOo8
obuecmeennozo cooepaicarnus. Kpome moeo, paspabomansl Mexanuzmvl 0OecneyeHus pazeumus MUKpPO-, MA1020 U CpedHe20 npeo-
npuHumamenbcmea 6 cmpane, AHaiusupyromcs Mexanusmol, Koopdunupyiou{ue u pecyaupyrowue 0esmenbHOCHb eocydapcmgeHHblx
0p2aH08, OKA3bIBAIOWUX VCIIVeU NPeOnpUsimusiM, a Makice O0essmenbHOCmb psoa YYpercoeHuUll, OKA3bI8AIOWUX 20CYOapCmMEEHHYIO
N000EPAHCKY OJISL UX (PUHAHCUPOBAHUSL.

B umoee mooicno ommemums, 4mo 06‘06le poJjib 2ocydapcmeeHHO-ltacmnoe napmnepcmaeo 00JIXHCHO uepanv 6 CcO30aHULU IKOHO-
MUYECKUX yCﬂOBMﬁ 07151 NOBBLIUEHUS uﬁeecmuuuonﬁoﬁ npugiekamelbHocmu U YCKOPeHHO020 UHHOBAUUOHHO20 pA36UMUsl CelbCKO20
NPeOnpUHUMAMENbCMEA 8 YCA0BUAX YXYOULeHUs IKOHOMUYECKOU cumyayuu u deguyuma 6100xcemuvix cpeocms. Tlpakmuueckuil
Oonvlm peaiusayuu npoeknos zocyaapcmeeHHo-qacmHoeo napmnepcmed Ha Me:»cc)ynapoduom U HAYUOHAJIbHOM YPOBHE noKaszvleaem,
YUMo Npu NPAsUILHO CHOPMUPOBAHHOL CIPYKIYPe U 8b160pe ONMUMATLHOU (OPMbL €20 NPUMEHEHUE NO360IAeN PeUUmsb 8aAXNCHbIE
ungpacmpykmypHoie 3a0auu u yOO61emeopumy 6ce UHMepecsl 608NEUEHHbIX CHOPOH.

Knrouesvie cnosa: acpapnas cghepa, npeonpunumamenscmeo, 20cyoapcmeeHHo-4acmmuoe napmuepcemeo, paseumue, UHHOBAYUU,
uHeecmuyuu, dmnchupoeaHue.
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Introduction. As a result of the successful, purposeful policy conducted in Azerbaijan, which has chosen
the path of active integration into the world economic system, the formation of the economy has created fa-
vorable conditions for the further increase of business activity in the country, as well as for the rapid devel-
opment of the non-oil sector as well as the oil sector.

The agricultural sector, which forms the basis of the economy, plays a decisive role in the development of
other sections of the economy. Entrepreneurship and economic development, the locomotive of economic
development, are interrelated processes. Thus, the unity of entrepreneurship and socio-economic develop-
ment gives the necessary benefit. Development in agriculture depends directly on the attitude toward entre-
preneurship, and coverage of entrepreneurial activity helps to reduce the balanced development of the re-
gions, unemployment, and poverty. Of course, the role of the state in this process is great.

Taking into account the interests of both the enterprise and the state in the innovative development of the
enterprise and increasing the gross domestic product, the establishment of an effective organizational mech-
anism for the regulation of innovation activity should be based on the balancing of the interests of the partic-
ipants of the innovation process:

- the enterprise that implements innovation projects;

- the enterprise generating innovation projects;

- investors;

- economic subjects and the state.

In modern economic conditions, the interaction of the private and public sectors of the economy is the
most important condition for the efficient distribution of resources without excluding the sphere of innova-
tion. In terms of entrepreneurship, state authorities are called to create the most favorable conditions for the
development of the business sector. From the position of the state, during its activity, the latter ensures the
implementation of goals, tasks, and interests related to improving the welfare of the population, employment,
economic, environmental security, etc.

As a rule, public-private partnership considers that it is not the state that participates in business projects,
but on the contrary, the state invites entrepreneurs to participate in the implementation of socially important
projects. In practice, the concept of public-private partnership is considered as an institutional and organiza-
tional union of the state and the entrepreneurial sector, created for a certain period for the implementation of
specific joint projects, and ceases to operate after their implementation is completed. In other words, it is a
kind of mechanism capable of increasing the level of trust between partners and acting as an indicator of the
efficiency of relations between the state and the business sector.

In modern world experience, forms of cooperation between the state and business within the framework
of public-private partnership are divided into three parts:

- traditional — joint use of financial and other resources based on partnership;

- investment — a joint investment of the state and private enterprises in infrastructure development pro-
jects;

- scientific and educational - cooperation within the framework of international innovation projects in
the context of internationalization of capital.

A complex of methodological approaches to the analysis of the formation and activity of public-private
partnership relations in the direction of the development of entrepreneurship in the agricultural field has been
formed in the scientific literature. However, there is still no unified concept of the conditions for its devel-
opment. The characteristics of the modern development of public-private partnership in Azerbaijan and the
theoretical justification of its importance for the formation of innovative entrepreneurship in the agricultural
field are relevant.

The purpose of the study is to prepare scientifically based proposals and recommendations regarding the
place and role of public-private partnerships and mutual relations in the direction of increasing the efficient
management of innovative entrepreneurship in the agricultural field.

Source analysis’s. Current economic problems of the agricultural sector in Azerbaijan, its role in ensur-
ing food security and the formation of entrepreneurship, system transformations and modernization in the
agricultural economy, state regulation of material and technical support of products in the field, and creation
of modern forms (network) of innovation infrastructure, public-private partnership in this field and such
problems from Azerbaijani scientists Z. A. Samadzade, E. R. lbrahimov, E. A. Guliyev, B. Kh. Atashov,
I. H. Aliyev, I. H. Ibrahimov, T. N. Aliyev, R. A. Balayev, A. E. Guliyeva, A. C. Verdiyev , S. V. Salahov,
M. C. Huseynov, A. F. Abbasov, A. H. Valiyev, H. A. Khalilov, F. H. Gasimov, Z. M. Najafov, and foreign
researchers O. M. Kunitsaya, V. L. Tsbovski, V. G. Varnavski, M. A. Deryabina, A. V. Klimenko,
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S. D. Danasorova, L. M. Igolkina, and M. B. Losutova were studied in the works of other scientists and im-
portant recommendations were given.

Main part. In the evaluation of the effectiveness of the use of new technical means and the application of
advanced agrotechnologies in the agricultural field, the technical and technological innovation should be
characterized, by the new techniques and technologies, the environment of their application, in other words,
the conditions of innovation should be characterized, the technical tools that have been used for a long time
and are accepted as a basis for comparison the main indicators should be determined, the perspectives of
changes in technical and economic parameters should be compared in the example of new and basic tech-
nical tools [3, p.32]. As you know, the effectiveness of the innovation process is determined by the coopera-
tion and coordination of actions among its participants. To increase the efficiency of innovation processes,
partnership relations simultaneously, but in different degrees, involve all its stakeholders — the state, inves-
tors, innovators, universities, research organizations, etc. occurs between As a result, the concentration of all
types of resources, as well as their sources, is observed within the framework of a certain form of interaction
between the public and private sectors in priority areas for the implementation of joint innovation projects
[7, p. 607-614]. Resources and their sources are selected based on maximizing the possible synergy effect
achieved at all stages of the implementation of such projects.

In terms of comprehensively assessing the social and even economic expediency of technological devel-
opment, the rapid pace, which creates time constraints, faces serious limitations caused by the uniqueness
factor of the agrarian field, especially the factor of conservatism. In other words, there is a significant differ-
ence between the speed of development of the digital environment and the pace of agricultural production.
[2, p. 94]

In terms of the motivation, in other words, the internal driving force of digitalization in agriculture, we
can first mention the following: access to the Internet, the price of mobile phones, computer literacy, the
number of people in rural areas with the ability to think innovatively and make bold experiments, the exist-
ence of interest groups that motivate them, etc. At the same time, the role of the system approach factor as a
driving force of digitization in modern agriculture continues to grow. In this regard, we consider the follow-
ing position appropriate. “Full-scale realization of the digitalization potential of agriculture is impossible
without the cooperation of all participants of the production-sale chain of the agri-food sector. There is a
need to prepare an overview of the state of use of the opportunities of digital agriculture by players in the
digital products industry and agri-food sector, representing the private sector and the state”. [6, pp. 15-17]

State support for the development of agrarian entrepreneurship is one of the main tasks of ensuring the
development of the agricultural sector in Azerbaijan and ensuring the necessary institutional changes and
modernization of production by the modern model of national agriculture to expand entrepreneurial activity
in this field. This coincides with the modern model of national agriculture, which is mainly related to the as-
sessment of the role of agribusiness as a specific form of coordination of the development of the agro-
industrial complex. Within the framework of that model, the measures implemented in the direction of the
development of the agricultural sector in Azerbaijan should pave the way for strengthening the position of
the agro-industrial complex in the world markets. The efficiency of entrepreneurship in the agricultural field
is evaluated in terms of reaching the main goal of activity in this field (increasing profit). On the other hand,
this efficiency depends on the nature and level of activity in the field and the relevant segment of the market
[4, p. 11]. The availability of resources alone is not enough for the production of any product. Thus, it is of
particular importance to pay attention to the entrepreneur who organizes the unity of resources (labor, capi-
tal, land), manages it, and ensures efficient activity. Thus, the entrepreneur organizes the interaction of re-
source factors with each other, strengthens their influence, activates them, and, as a result, realizes the pro-
duction of goods that can satisfy the needs of the population. That is why, unlike other areas of the economy,
the regulation of entrepreneurial activity in the agrarian sphere requires consideration of the characteristic
features of agriculture. To develop entrepreneurship in Azerbaijan, the Laws “On Entrepreneurship” on De-
cember 15, 1992, and “On State Aid to Small Entreprencurship” on June 4, 1999, were adopted.

The creation of innovative infrastructure (clusters, incubators, technology parks, technology transfer of-
fices, etc.) as one of the forms of public-private partnership in agriculture, as in other areas of the economy,
provides important support for the development of entrepreneurship in this area. As a result of the steps tak-
en in the direction of the development of entrepreneurship, the improvement of the business environment,
reforms, and state support measures in Azerbaijan, the private sector has become the leading force in the
economy. It is believed that in the coming decade, 7 out of 10 jobs in the world will be created by small and
medium entrepreneurs. [5]
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It should be noted that the fact that 99 percent of entrepreneurs in the agricultural sector in our republic
are small and medium-sized businesses (SMESs) shows that small and medium-sized enterprises have great
potential in this field. The role of the Small and Medium Business Development Agency (SMBDA) is im-
portant in ensuring the development of micro, small and medium business entities in Azerbaijan. KOBIA
(SMBDA) was established by the Decree of the President of the Republic of Azerbaijan dated December 28,
2017, and is a public legal entity that supports the development of small and medium entrepreneurship in
Azerbaijan and coordinates and regulates the activities of state bodies providing services to SMEs.

In real conditions, KOBIA (SMBDA) provides services to entrepreneurs through 4 types of action mech-
anisms:

- territory (“KOB Dostu” network and KOB (SMEs) Development centers);

- sectoral (sectoral associations and focus groups, “SME cluster” companies);

- one location principle (“SME houses”);

- electronic means (“e-KOB evi” portal) are platforms.

Today, the “KOB Dostu” network is one of the Agency's effective support mechanisms for entrepreneurs,
and KOBIA’s (SMBDA) activities in the regions are implemented through this mechanism. They provide
on-the-spot support and services to business entities related to entrepreneurial activity. From this point of
view, the “KOB Dostu” network is considered to be the representative of the Agency for administrative-
territorial units.

Another important activity of the “KOB Dostu” network is the protection of the rights of SMEs, surveys,
and monitoring. SME friends, who are in close contact with entrepreneurs, learn about their development
needs through surveys.

In 2021 alone, 15 surveys with the participation of more than 2,000 SMEs (agriculture and horticulture,
connection to the electricity grid, risks faced by SMEs in their activities and their management) covering Ba-
ku city and the regions of the country to study the needs, challenges and proposals of SMEs The use of digi-
tal technologies by SMEs, foreign trade operations, the study of training and qualified personnel needs, ex-
amination of clustering opportunities, evaluation of corporate management, directions of measuring the level
of satisfaction of entrepreneurs in the business environment, etc.) were held.

In 2021, 7 “KOB Dostu” started operating in Shirvan, Goychay, Sabirabad, Salyan, Ismayilli, Tartar, and
Astara regions. Currently, in the cities of Baku, Sumgait, Ganja, Mingachevir, Yevlakh, Sheki, Lankaran,
Absheron, Gabala, Shamakhi, Guba, Gusar, Khachmaz, Siyazan, Masalli, Fuzuli, Imishli, Shamkir, Jalilabad,
Kurdamir, Shirvan, Goychay, Sabirabad, Salyan, There are 7 coordinators and 34 “KOB Dostu” in Ismayilli
and Tartar regions.

For this purpose, in the structure of the Small and Medium Business Development Agency (SMBDA),
SME development centers deal with the issues of building and developing business, increasing the
knowledge and skills of micro, small and medium entrepreneurs, expanding access to innovations, organiz-
ing training by modern challenges and providing practical consulting services ( SME) operates. The centers
also support innovative entrepreneurship, start-ups, and family businesses, promote entrepreneurship among
women, people with disabilities, and young people, and carry out other activities aimed at informing SMEs.
It should be noted that the number of SMEs has reached 21 across the country (17 SMEs started operating in
2021).

The nature of the dependence of the efficiency of resource use in agriculture on the application of ad-
vanced technologies on the flexibility of the attitude to the requirements of the competitive environment is
conditioned by the market situation. In this regard, factors such as the division of powers and the dynamics
of the field structure also play no small role.

When developing the strategic principles of agricultural development, the requirements of the objective
reality, and which approach will be preferred, are determined based on the results of the analysis of the mod-
ern situation. The question of which of the market or resource-oriented approaches is preferred is based on
the analysis of cluster characteristics, taking into account the comparative pros and cons.

The strategic analysis of the current situation of agrarian entrepreneurship farms, first of all, involves the
examination of the cluster structure in which it operates. The internal structure of the entrepreneurial organi-
zation whose situation is analyzed is examined in different aspects, depending on whether the units that make
it up: operate as technologically unified structural units or relatively independent organizational units.
[3, p. 65]

The creation of SME clusters will also have a positive impact on the development of entrepreneurship.
Small and medium business clusters are formed by the location of related and complementary activities in
the same or similar sector, in a certain geographical region, by sharing common infrastructure, technology, a
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single market, workforce, and services. Establishment of mutual economic relations, cooperation model of
SME cluster company and its participants with joint activity opportunities. The Tax Code of the Republic of
Azerbaijan defines several tax benefits for “SME cluster company” and ‘“Participant of SME cluster”. Thus,
the SME cluster company is exempt from profit, land and property tax, and VAT for the import of machin-
ery, technological equipment, and facilities for 7 years. The participant of the SME cluster is exempted from
income tax on the part of the profit obtained for capital expenditures for 7 years.

A “Startup” certificate is also presented to entrepreneurs for the production of a product (service) pro-
duced by KOBIA (SMBDA) to obtain income or profit, based on an innovative initiative, competitive, as
well as different from other startup products (services). According to the Tax Code of the Republic of Azer-
baijan, micro and small business entities that have received the “Startup” certificate are exempted from profit
and income tax on their income from innovation activities for 3 years from the date of receipt of the certifi-
cate.

Starting in December 2020, KOBIA (SMBDA) started accepting applications from local and foreign
business entities interested in establishing a business in the liberated territories, and the process is still ongo-
ing. So far, KOBIA has received nearly 1,000 applications from entrepreneurs who want to set up businesses
in the territories freed from occupation. Of these, 446 applications are related to investment projects, and 499
are related to the implementation of other works and services (mainly contract-based). 27 % of applications
are in construction, 27 % in trade and services, 21 % in industry, 18 % in agriculture, and another 7 % in
tourism, health, education, culture, transport, and logistics. [5]

On October 26, 2021, the foundation of the “Dost Agropark” project was laid in Zangilan. The “Dost Ag-
ropark” project, which will be implemented by Turkish and Azerbaijani investors, will be implemented in
three stages. In the first phase of the project, administrative buildings, closed and semi-open breeding com-
plexes, social facilities, a cafe, a cinema, a recreation area, and buildings for the service staff will be built.
Breeding of 4,000 head of cattle, production of agricultural products, and other activities will be carried out
in the pasture areas of the complex. All of this will contribute to the food security of Azerbaijan and Turkey
and will make it possible to export agricultural and livestock products of the region to international markets.

Another important step towards the development of the agrarian sphere in our Republic is the creation
and implementation of the agrarian insurance system. In connection with the implementation of the Law of
the Republic of Azerbaijan "On Agrarian Insurance"” and the Decree "On the Application of the Law of the
Republic of Azerbaijan No. 1617-VQ dated June 27, 2019 "On Agrarian Insurance" and the Establishment of
the Agrarian Insurance Fund, agricultural insurance models applied in different countries of the world were
investigated and the experience of the United States, Canada, Spain, Israel, and Turkiye, which have an ad-
vanced agricultural insurance system, was studied in this field. The strengths and weaknesses of the insur-
ance system of these countries have been examined and a model based on public-private sector partnership is
being prepared for our country. Based on this model, the Agrarian Insurance Fund was established and the
implementation of the agrarian insurance mechanism was ensured. [8]

Based on this insurance mechanism, a joint insurance system was formed for the first time in Azerbaijan.
The joint insurance system envisages that the insurers insure farms with their joint funds. The state allocates
subsidies to the insured in the amount of a specified percentage of insurance funds. As a result of the reinsur-
ance policy and correct assessment of insurance risks, stable and effective activity is ensured in this area.

As in international practice, several institutions are operating in Azerbaijan that provides state support for
the development, including financing, of entrepreneurial entities:

- Entrepreneurship Development Fund,;

- Agrarian Credit and Development Agency;

- Innovations Agency;

- Youth Fund;

- Azerbaijan Investment Company. [1]

Credit resources provided by these institutions are provided at the expense of funds allocated from the
state budget. And it's affordable. The activities of the groups mentioned above have specific characteristics:

- The funds of the Entrepreneurship Development Fund (EDF) are directed to the financing of invest-
ment projects in the development of the non-oil sector, the application of innovative technologies, and export
operations. Although the fund was established in 1992, it started its active activity in 2002 as the National
Fund for Entrepreneurship Support. To improve the support mechanism for the development of entrepre-
neurship and expand the access to financial resources of economic entities operating in the private sector, the
National Fund for Entrepreneurship Support was abolished in July 2018, and the Entrepreneurship Develop-
ment Fund was established as a public legal entity under the Ministry of Economy.
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The annual interest rate of the Fund’s loans is 1 %, and the annual interest rate applied by authorized
credit organizations is 5 %, provided that the annual interest rate does not exceed 4 %. The concession period
for the use of loans is determined depending on the nature of the business entity's activity and may cover the
first 1/2 period of the loan's use period. During the grace period, entrepreneurs pay only interest debts. The
maximum limit of the concessional loan (including for one investment project) received by each business
entity at the expense of the Fund cannot exceed 10,000,000 manats.

- The funds of the Agrarian Credit and Development Agency (ACIA) are directed to the financing of
development projects of the agrarian unit and concessions given to agricultural production facilities. In 2004,
the State Agency for Agricultural Credits was established under the Ministry of Agriculture. However, in
December 2018, the Agrarian Credit and Development Agency was formed under the structure of the State
Service for the Management of Agricultural Projects and Credits under the Ministry of Agriculture.

The agency transfers the funds it has attracted to authorized credit institutions in an established manner by
applying 2 % per annum. The maximum annual interest rate applied by authorized credit institutions to the
Agency's loan funds cannot exceed 7 %. ACIA funds are used in the following directions:

o financing of projects related to the improvement of the processes of production, processing, storage,
and sale of agricultural products;

e financing of innovative projects related to agrarian development of regions;

o financing of projects related to the improvement of the supply of agricultural means of production, as
well as their preferential sale and leasing;

o financing of projects in the field of development of animal husbandry by applying public-private
partnership;

e financing pilot projects of the Ministry of Agriculture of the Republic of Azerbaijan.

- According to the Decree of the President of the Republic of Azerbaijan dated November 6, 2018, and
Innovations Agency was established under the ministry based on the State Fund for the Development of In-
formation Technologies under the Ministry of Transport, Communications, and High Technologies, and the
“High Technologies Park” Limited Liability Company. The Innovations Agency is an agency that assists
local entrepreneurs in acquiring modern technology and technological equipment, organizes their transfer,
supports innovation-based scientific research, stimulates innovative projects, including startups, and finances
them through grants, concessional loans, and ventures. The main goal of the agency is the sustainable devel-
opment of the ICT sector and increasing its competitiveness, the expansion of innovation and high-tech areas
based on modern scientific and technological achievements, conducting scientific research, and creating
modern complexes for the development of new technologies.

- By the Decree of the President of the Republic of Azerbaijan on December 19, 2011, the Youth Fund
was established under the Ministry of Youth and Sports. The main purpose of the fund is to finance projects
and programs in the form of grants aimed at science, education, culture, and other social fields related to
youth policy, and to provide financial assistance to young people. is to support the projects that envisage The
initial charter fund of the fund is 115 million manats.

“Azerbaijan Investment Company” OJSC was established by the decree of the President of the country
dated March 30, 2006 “On Additional Measures for the Promotion of Investment Activity”, and currently the
charter capital is 224 million manats. The main goal of AISH is to develop the non-oil sector of the economy
in Azerbaijan by attracting local and foreign investors to existing and new commercial enterprises and
through long-term investments at the expense of its funds. AISH revives the activities of these enterprises by
directing state investments to purchase shares in the authorized capital of enterprises.

As in other areas of the economy, the role of the mentioned institutions in ensuring the innovative devel-
opment of entrepreneurship, especially financing, is great in the agrarian area, and it is important to further
improve these relations.

Conclusions. At the current stage of the comprehensive economic, social, and institutional reforms im-
plemented in the Republic of Azerbaijan, the functional features of public-private partnership in the direction
of the development of innovative entrepreneurship in the agrarian sphere are relevant. Our country's une-
quivocally prioritizing innovative sustainable development criteria and implementing continuous and sys-
tematic measures to create a favorable economic-institutional environment for the support of advanced tech-
nologies gives a full reason for optimism that real benefits will be obtained from public-private partnership
and cooperation.

Thus, the formation of interaction between agrarian entrepreneurship and the state, and the implementa-
tion of public-private partnership is related to the importance of current socio-economic problems, which can
be solved by combining public and private resources. To intensify cooperation between agrarian entrepre-
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neurship structures of administrative bodies, it is necessary to develop the institutional system of interaction
between agrarian entrepreneurship and the state, to provide favorable conditions for the efficient operation of
agrarian entrepreneurship structures, to improve the directions and mechanisms of interaction between agrar-
ian entrepreneurship structures. Agrarian entrepreneurship and the state promote the development of social

partnerships and increase the social responsibility of entrepreneurs.
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METOANYECKHUE ITOJAXO/JAbI K OHEHKE DO@®EKTUBHOCTH ®UHAHCUPOBAHMUSA
BOCCTAHOBUTEJIBHBIX PABOT HA MEJINOPUPOBAHHBIX
CEJIbCKOXO3SMCTBEHHBIX 3EMJISIX

9. II. KOHJAEPEIIKO

YO «benopycckas eocyoapcmeennasn opoenoe Oxmsabpuvckoii Pegontoyuu
u Tpyodosoeo Kpacnozo 3namenu cenbCKOX035ICMBEHHAS AKAOeMUSY,
2. I'opxu, Pecnybauxa Benapycwy 213407, e-mail: edmalor@mail.ru

(TTocmynuna ¢ pedaxyuro 15.10.2022)

Ocnosnas 3aoaua zocydapcmeeHHoﬁ noaumuKkyu 6 obracmu MEIUOPUPOBAHHBIX 3eMe/lb 3AKIYaemcs 6 3qb(j)e}<mu@n0,w ux uc-
NONL306AHUL HA OCHOBE COXPAHEHUe UX NI000POOUsl U €20 BOCCMAHOBIeHUEe 00 NEPBOHAUANLHO20 YPOGHS NymeM nposederus pabom
nO PEKOHCMPYKYUU UMEIOWUXCA METUOPAMUBHBbIX CUCmeM U 06‘beKm06, a maxoice obecneyenus PAYUOHATIBHO2O0 UCNONb306AHUS 3€-
MeNbHBIX pecypcos. JlanHble pabomvl YUHAHCUPYIOMCSL 20CYOaPCMBOM, De3 yuema ux OKynaemoCmu U HAIuyus pecypcos 0Jis Noebl-
weHus 3QhpekmusHoCmu OesimenbHOCmU CyObeKmos X03AUCME068AHUSL.

B cmamve npogeden pacuem 803MOHNCHO20 YeerudeHUs 00beM08 MOBAPHOU NPOOYKYUU ASPAPHO20 KOMIILEKCA AOMUHUCIPAMUG-
HbIX PAUOHOB8, 8 3A8UCUMOCIU ON YPOBHSL POCMA NPOOYKMUBHOCU METUOPUPOBAHHBIX CeNbCKOX03sticmeenHblx npeonpusmutl. Co-
omeemcmeeHHo npedﬂoofcena oqepec)nocmb nposeaeﬁu}z B0CCMAHOBUMETbHBIX pa6om U PeKOHCMpPYKYuuU MeauopupoeaHHblX cejlb-
CKOXO3UCMBEHHbIX 3emelb. Paspabomanvt memoouueckue nooxoodsl no oyeuke 3hgexmusnocmu GUHAHCUPOBAHUSL NPOBEOeHUs
YVKA3aHHbLX pa60m HA Meluopuposantblx CeNbCKOXO03AUCMBEHHBIX 3eMJIAIX, 6 3asUucumMocmu Om UMerwuxcsi pe3zepeos Nnoeoblulerus
npodmeueHocmu CeNbCKOXO03AUCBEHHbIX yeot)uzi, YPOGBHA COL{uaJleO-E)KOHOMu‘leCKOZJ 3(])(j)ekmuenocmu Ux UCnolb306AaHUA U 603-
MOJACHO20 POCMA 00BEMO8 NPOU3BOOCHBA MOBAPHOU NPOOYKYUU ASPAPHO20 CEKMOPAa AOMUHUCMPAMUSHO20 PALOHA, NPUMEHEHUe
KOmMOopoil no360aum 6oaee 3phexmuerHo npoeooums 60CCMAaAHOBUMENbHbIE PAGOMbL U PEKOHCMPYKYUIO HA METUOPUPOBAHHBIX Cellb-
CKOXO3UCTBEHHbIX 3EMISX, 8 YCI06UAX HEeOoCmamoyHoCcmu 0100AHCEMHO20 (])uHchupoeaHu}z VKA3aHHbIX pa60m.

Kniouesvie cnosa: menuopuposanmvie CelbCKOXO3AUCMBEHHbIE 3eMIU, IPHeKkmusHocms npouzsoocmaea, nokasamenu 3¢@pex-
musHocmu, 6100%cemHoe puHancuposamue.

The main objective of the state policy in the field of reclaimed lands is their effective use based on the preservation of their fertili-
ty and its restoration to its original level by carrying out work on the reconstruction of existing reclamation systems and facilities, as
well as ensuring the rational use of land resources. These works are financed by the state, without taking into account their payback
and the availability of resources to improve the efficiency of business entities.

The article calculates the possible increase in the volume of marketable products of the agricultural complex of administrative
regions, depending on the level of growth in the productivity of reclaimed agricultural enterprises. Accordingly, the order of restora-
tion work and reconstruction of reclaimed agricultural lands is proposed. Methodological approaches have been developed to assess
the effectiveness of financing the implementation of these works on reclaimed agricultural lands, depending on the available reserves
for increasing the productivity of agricultural land, the level of socio-economic efficiency of their use and the possible growth in the
production of marketable products of the agricultural sector of the administrative district, the use of which will allow more efficient
restoration work and reconstruction on reclaimed agricultural lands, in the conditions of insufficient budgetary financing of these
works.

Key words: reclaimed agricultural land, production efficiency, performance indicators, budget financing.

Beenenue

CoBpeMeHHOE COCTOSHHE HCIIOJIb30BaHUS MEMOPUPOBAHHBIX 3€MENlb B CEIbCKOXO3SIMCTBEHHON [es-
TEJNBHOCTH XapaKTepU3yeTcsl CHIKEHHEM 3P (EKTUBHOCTH 110 OTHOIICHHUIO K NIEPBOHAYAILHOMY YPOBHIO I10-
clle TIPOBEICHUS MaclTa0HOW MeNUOopalud Ha TeppuTopuu crpadbl. HabmromaeTcs cHmkeHue o0bBEMOB
MIPOM3BOJICTBA CEIbCKOXO3SHCTBEHHON MPOXyKIMU U 3()(HEKTUBHOCTH JIESTETBHOCTH CyOBEKTOB X0O3AHCTBO-
BaHUS, UMEIOIINX 3HAYUTEIHHYIO JIOJ0 OCYIICHHBIX 3eMeNb. OIHa U3 MPUYHH 3TOTO — BBICOKAS I0JI MEJIH-
OpPHPOBAaHHBIX 3€Mellb, HYXKIAIOIINXCS B BOCCTAHOBHUTEIBHBIX paboTaXx M PEKOHCTPYKLUH MEINOPHUPOBAH-
HBIX CHCTEM. DTU PabOThI, B CBA3H C HEJAOCTATOUYHBIMHA 00beMaMi (DMHAHCHPOBAHUS U OTCYTCTBHEM YETKHX
KpPUTEPHEB OIPeeNICHHS BO3MOKHOTO CPOKa MX OKYNAEMOCTH, IPOBOAATCS HeAPPeKTHBHO. B nanHO# cBs3H
ObLIa TIOCTaBJICHA 3a/1a4a, ONpeAeuTh KodhdumenT 3G GHeKTHBHOCTH (GUHAHCHPOBAHUS YKa3aHHBIX paboT
M0 aJMUHUCTPATUBHBIM pailoHaM W BHECTH MPEIUIOKEHUs 10 0UEepPEeJHOCTH (PMHAHCUPOBAHUS BOCCTAHOBH-
TEJNBHBIX pabOT M PEKOHCTPYKIIMU METHOPHUPOBAHHBIX 3€MEIb, HCXO/S U3 MAaKCUMAalbHON OT/;a4yu U Ooee
KOPOTKHX CPOKOB UX OKYIa€MOCTH, IIPY ONITUMAJIILHOM HCIIOJIb30BAaHUH PECYPCOB.

OcHoBHas 4acTh

OCHOBHBIM JJOKYMEHTOM, ONPENENISIOUINM CTPATErHIO MPOBEACHUSI BOCCTAHOBUTENBHBIX PaOOT U PEKOH-
CTPYKIIMH MEIIMOPUPOBAHHBIX CEILCKOXO3SHCTBEHHBIX 3€Melb, SBISIETCS TOCYAapCTBEHHAs IporpaMma
«Arpapusiii 6uzHec» Ha 2021-2025 roapl, B cOCTaB KOTOPOH BXOIUT moanporpamma 7 «Pa3sutue menunopa-
MU 3eMeJb CeIbCKOX03IMCTBEHHOTO Ha3HAYCHMS». TaKkue jke MATUIETHHE MTPOrpaMMBbl PEaIn30BbIBAIUCH U
panee, B 20162020 rogax B pecmyOJuKe BBIIOJHEHA PEKOHCTPYKIHS METHOPATUBHBIX CHCTEM Ha TUIOLIAIN
174,5 ThIC. TeKTapOB, BBEICHO B CEIHCKOXO3SMCTBECHHBI 000POT 6,5 THIC. TEKTapOB HOBBIX BHICOKOILIONO-
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POJHBIX MEIMOPUPOBAHHBIX 3eMeNb. Exkeroqno Ha MennopaTuBHBIX cucteMax ¢ 2016 mo 2019 rop Beimosn-
HSUICS. KOMIUIEKC HEOTJIOKHBIX PEMOHTHO-IKCIUTYyaTallMOHHBIX PadoT, B paMKax KOTOPOTO OCYIIECTBISLIOCH
okammBanue 6onee 90 ThIc. KIJIIOMETPOB KaHalioB, Ha 10,5 THIC. KMIIOMETPOB KaHAJIOB OCYIIECTBILIACH
OYHCTKa OT CBEPXHOPMATHUBHOTO 3aWJICHUS, BBIOJHSUIMNCH PEMOHT Ooiniee 2,3 ThIC. BOAOPETYIUPYIOMIUX U
Nepee3qHbIX COOPYKEHUH, a TaKKe PabOThI 10 YIPABICHUIO BOAHBIM PEKUMOM Ha METHOPUPOBAHHBIX 3€M-
nsX. BeinonHeHne gaHHBIX padOT MO3BOJMIO 00ECIICUUTh UCIONB30BaHue Ooee 2,6 MIIH TeKTapOB MEJINO-
PHUPOBAaHHBIX 3€MeJIb AJISl IPOU3BOJCTBA MPOAYKIMK PACTEHUEBOCTBA.

JanHol mporpaMMoOi YCTaHOBIICHBI KPUTEPHH IJIsl ONpPEACTICHNs] HHBECTUIIMOHHBIX OOBEKTOB METUOpa-
UM U APYTUX MEIMOPATUBHBIX MEPONPHITUIL: HAIMYUE B CTPYKTYPE CENbCKOXO3AHCTBEHHBIX 3eMeinb 50 %
u 0oJiee METMOPUPOBAHHBIX 3€Melb; HaJTMYHe )KUBOTHOBOAYECKHX KOMILIEKCOB; IPOU3BOJICTBEHHAS CIICIIH-
aJIM3alysl 0 PaCTEHUEBOACTBY; NMPOU3BOJCTBEHHAsI U SKOHOMHYECKas 3((EKTUBHOCTh paHee peaar30BaH-
HBIX IPOEKTOB M0 Mearopauuu [1].

BriOpanHble KpuTepuy OnpeAeieHus] IPUOPUTETOB (HMHAHCHUPOBAHUS HE MO3BOJIAIOT YETKO ONPEAEIUTh
3¢ PEKTUBHOCTh U CPOKH OKYIAeMOCTH MPOBEAEHHS BOCCTAHOBUTENBHBIX PA0OT M PEKOHCTPYKIMH MEINO-
pUpPOBaHHBIX 3eMeb. OHU HE YUUTHIBAIOT (PAKTHUECKU JOCTUIHYTHIH YPOBEHb MCIIOIb30BAHUS UMEIOLIMXCS
PECYPCOB arponpOMBIIUIEHHOTO KOMILIEKCa PETMOHA M CENIbCKOXO3SMCTBEHHBIX NPEANPHUITHH. ATMUHU-
CTPaTHBHBIE PETHOHBI UMEIOT PA3IMYHbIC YCIOBHUS XO35ICTBOBAaHUS, 00ECIIEUEHHOCTh PECypCcaMu, a COOT-
BETCTBEHHO M BO3MOXKHOCTBIO 0OECIIeYeHHUs] IPUpOCcTa 00bEMOB TOBAPHOHM NMPOIYKIMHU arpapHOro CEeKTopa
[2,3;4,5;6].

[IpoBenenne pacdeToB Mo OLEHKE APPEKTHBHOCTH HCIOIB30BAHUS MEIHOPHUPOBAHHBIX CEBCKOXO3SM-
CTBEHHBIX 3€Mellb, BRIPAOOTKE MPEUIOKEHUH 10 METOANKE OLEHKH OYepelHOCTH (PMHAHCUPOBAHUS BOCCTa-
HOBHTENILHBIX pabOT U PEKOHCTPYKIMH, CPOKOB OKYIIAEMOCTH JIAHHBIX BIOXKEHUH OYyJIeT OCYIIECTBIATHCS Ha
MpUMepe aTMUHICTPATHBHBIX PalilOHOB bpecTckoil 00IacTH, UMEIOMUX B CTPYKTYpPE CEIbCKOXO3SHCTBEH-
HBIX 3eMelnb Oonee 50 % MeTHopHupOBaHHBIX.

O6o6maronum mokazareneM (Kos,) OleHKH 3D (PEeKTHBHOCTH (PHHAHCHPOBAHUH MPOEKTOB BOCCTAHOBIIC-
HUS U PEKOHCTPYKIMH MEITHOPUPOBAHHBIX CEIbCKOXO3SIMCTBEHHBIX 36MEJb, MOXKET CIYKHUTh KOI(PPHUIIHESHT
MOTEHIIMANa MPOAYKTUBHOCTH  CEIBbCKOXO3SMCTBEHHBIX 3emens (K1), KodpdummeHT coruanbHo-
HKOHOMHYECKOH 3P PekTHBHOCTH (K2) ¥ KOd(D(DUIMEHT MPUPOCTa CTOMMOCTH TOBAPHOM MPOMYKIIMHU 32 CUET
pocTa NpOSYKTUBHOCTH MEIHOPUPOBAHHBIX 3eMelb (K3), KOTOPBIN paccunTBIBAETCS MO cienyouei Gpopmy-
ze:

Koém = (Kl +1{2 +1{3)/3

Koadduuuent cooTHomeHns pacueTHOro M (PaKTHUECKOro YPOBHEH MPOIYKTHBHOCTH CEIbCKOXO3SH-
CTBEHHBIX yrojuii (Ki) XapakTepu3yeT 3KOHOMHUYECKYIO 3()(EKTHBHOCTH HCIOJIb30BAHUS MEIHOPUPOBAH-
HBIX 3€Mellb, a/IMUHUACTPATUBHBIX pailoHOB bpecrtckoit obmacTu [7].

Koaddumenrom conmanbHO-35KOHOMUYECKOW 3(P(HEKTHBHOCTH HCIIONB30BAHUS METUOPHPOBAHHBIX 3€-
Medb (K2) CIyHUT OTHOILCHHE MOKA3aTessl COLHUAILHO-DKOHOMUUYECKON 3((PEKTUBHOCTH aJIMHHUCTPATHBHO-
ro pailoHa K COOTBETCTBYIOILIEMY ITOKA3aTEN0, PACCUMTAHHOMY IO CEJIbCKOXO03IMCTBEHHON oTpaciu bpect-
ckoif oomactu [8].

AHanu3 OKynmaeMOCTH MMEIOIIErocsi PECypCHOT0 MOTEeHIIMaNa MO3BOJISET BBISIBUTh YCTOWYHMBBIE 3aKOHO-
MEPHOCTH U 3aBHCHMOCTH. YBEJIMUYEHHE JI0JIM OCYIICHHBIX 3€MeJb HE CIIOCOOCTBYET POCTY 00beMa JACHEX-
HOM BBIPYYKH U MPHUOBLIH, OTYyYaeMON OT pean3alui MpoayKiuu. HemoctaTouHBIMU (JIMMUTHPYIOIITMHU)
¢akTopamMu B GOPMHPOBAHMU HCCIEIYEMBIX PE3yJbTaTUBHBIX MOKa3aTesled (YHKIMOHHUPOBAHUS SIBISIOTCS
YPOXKaHHOCTh 36pHOBBIX ¥ 36pHOOOOOBBIX KYJIbTYp, 00bEMBI BHECCHHUSI MUHEPAIbHBIX yI00peHHid U obecre-
YEHHOCTh OCHOBHBIMH CPEICTBAMH NPOU3BOJACTBA. YBEIMYEHNE YUCICHHOCTH PAaOOTHUKOB O0ECIICUYUT POCT
00bEMOB JICHE)KHOW BBIPYYKH, HO B TO JK€ BpeMs OKKET OTPHIATEIHLHOE BIMSHUE HAa pa3Mep MoydaeMon
puObLTH [9].

Jiist onpeneneHus BIMSHUS TOJTYYEHHOTO POCTa MPOYKTHBHOCTH 3€MENbHBIX PECYPCOB Ha (OpMHUPOBa-
HUE 00beMa JEHEKHOHN BBIPYUKH IPOBEJCH Pacu€T MHOTO(GaKTOPHOW KOPPEIALMOHHON MOJENH, Mo (QaKTH-
YECKHU CJIOKUBIIUMCS T0Ka3aTEIsIM JICATEIBHOCTH CEIbCKOXO03SMCTBEHHBIX MpeanpusaTuii bpecrckoit oba-
cru (tabin. 1) [10, 11, 12]. Crenens BIusHUS BEIOPAaHHBIX (AaKTOPOB Ha KOHEYHBIH MOKa3aTesb d3PPEKTHBHO-
ctu (Y) — 00beM JeHEKHOMN BBIPYUKH, ONPEIEIIeM, HCIIONIb3Ysi MHOTO(DaKTOPHYIO KOPPEISIIIMOHHYIO MOJICITb.
®axTops!, BKIIOYEHHBIE B MOJIENb: X1 — YAEIbHBIN BEC OCYIIEHHBIX CEIbX03yroni, %; X2 — BBIXOJ KOPMOB C
1 ra c.-X. yroaui, 11 K. €I.; X3 — YPOKaiHOCTh 3€PHOBBIX M 3¢pHOO00OBBIX KYJIBTYp, I/Ta; X4 — IPOU3BOJIU-
TENBHOCTh TPY/IA, THIC. py0./dein.; x5 — uncieHHOCTh paboTHUKOB Ha 100 ra cenbCKOX035MCTBEHHBIX YTOIUM,
Yell.; X6 — CTOMMOCTh OCHOBHBIX NPOM3BOJACTBEHHBIX cpeAcTB Ha 100 ra cenbCKOXO3SIMCTBEHHBIX YTOAMA,
THIC. pYO0.; X7 — 3HepreTuyeckre MOIHOCTH 100 ra cenbCcKOX035MCTBEHHBIX YIOAMH, THIC. JI. C.; Xg — IPOU3-
BOACTBO MoJioka Ha 100 ra cembCKOX03sHCTBEHHBIX YIOMIUH, T.; Xg — Tpon3BoACTBO Msca Ha 100 ra cembcko-
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XO3SIICTBEHHBIX YTOJUH, T; X10 — BHECEHWE MHUHEPAIbHBIX yJnoOpeHni Ha 100 ra cembCKOXO03sSHCTBEHHBIX
Yroaui, I 1. B.; X11— BHECEHHE OpraHnyeckux yaoopenuit Ha 100 ra cenbckoX03sMCTBEHHBIX YTOAUH, T.

Ta6nuna 1. IIpou3BoACTBEHHO-3KOHOMHUYECKHeE NMTOKa3aTeJu QYHKIHOHMPOBAHMS CeJbCKOX03iiCTBEHHBIX OPraHu3a-
nmii Bpecrckoii 001acTn

IMoxasarens 2019 . 2020 r.
Jlonst ocyleHHbIX ¢.-X. yroaui, % 51,5 51,5
Brixoa xopMmoB ¢ 1 ra cenbxo3yroau, 11 K.eJ1. 63,2 76,2
YposkaitHOCTh 3epHOBBIX U 3¢pHOO0OOBBIX KYJIBTYD, II/Ta 33,8 37,2
[Tpon3BoaUTENBHOCTD TPYAQ, THIC. pYyO./del. 53,49 63,59
B pacuere Ha 100 ra c.-x. yroauit
BeIpydka oT peann3anuy ToBapoB, paboT, yCIyT, ThIC. pyoO. 196,9 229,6
UwncneHHOCTh PabOTHUKOB, YEIL. 3,7 3,6
CTOMMOCTh OCHOBHBIX ITPOU3BOJICTBEHHBIX CPE/ICTB, THIC. PYO. 405,6 449,3
DHepreTuuecKrue MOUTHOCTH, JI.C. 240,7 241
ITpon3BOJCTBO MOJIOKA, T. 125,9 134,2
ITpou3BOACTBO Msica, T. 20,4 215
Brecenune y1o0peHuii: MUHEpalTbHbIX, 11 [1.B. 140,9 164,9
OpraHMuYecKuX, T 926,9 982,5

YpaBHEHHE MHOKECTBEHHOH PErpeccuu, MOJIYyYEHHOE B Pe3yJbTaTe KOPPEIALMOHHOIO aHajanu3a, UMEET
CIEAYIOLIMN BUIL:

y =-181,6 + 0,814x, +1,99x, —1,914x, + 3,709x%, + 66,12x, — 0,042x, —
—-0,09x%, +0,795%, +1,372X, —0,519x,, —0,128x,,,

AHanmm3upys MOIYYSHHYIO MOJIENb, MOXKHO OTMETHTh, YTO KOA((PHUIIMEHT MHOKECTBEHHON KOPPEISIHA
paBeH 0,9, cratuctuueckuil kpurepuit (kputepuii @uimiepa) paseH 46,14, 4To CBUAETENBCTBYET O BHICOKOU
3aBHCHMOCTH (DOPMHPOBaHUS 00BheMa JIEHEKHOW BBIPYYKH OT peaH3aliyd TOBAPOB, PabOT M YCIIyT OT BHI-
OpaHHBIX (aKTOPOB.

[lomnepxanue B yIOBIETBOPUTEIFHOM COCTOSIHHU 32 CUET MPOBEACHHUS PEMOHTHO-IKCILTYyaTaI[MOHHBIX
paboT METMOpPaTHBHBIX CHCTEM M HaJUIeKAalIero TEXHHYECKOTO COCTOSHUS OCYHICHHBIX 3€Mellb MO3BOJISET
MIOJTyYUTh JTOTIONIHUTENBHO 4 1T K. e/1./Ta. B cBOIO ouepenr peKOHCTPYKIUS M BOCCTAHOBJICHUE MEITHOPATHB-
HBIX CHCTEM 00ecTieuMBaeT yBeJIMUeHHE MPOILyKTHBHOCTH 3eMIIe/ICIHS He MeHee 4eM Ha 15 11 k. ex./ra, a ar-
POMENUOpaTHBHBIE MEPOTIPUATHS 00ECIIEUNBAIOT YBEJIWYCHHUE MPOTYKTHBHOCTH OCYIISHHBIX 3€MeNb Ha 5—
6 i k. em./ra [13].

[IporHo3upyemelie 3HaueHUS 00beMa JIEHEKHOW BBHIPYYKH OT peaju3allii TOBapOB, padOT U YCIyT, MPU
00eCIeUeHUH YBEIMYCHHS IPOAYKTUBHOCTH CEJIbCKOXO3UCTBeHHBIX yroaui Ha 20 %, 3a cyeT npoBeaCHUS
BOCCTaHOBHUTEILHBIX PA0OT M PEKOHCTPYKIIMK METMOPUPOBAHHBIX 3eMeIlb TPECTAaBIEHBI B Ta0M. 2.

Tabnuna 2. PacyeTHoe 3HaueHHe KO PULIHEHTA MPUPOCTA 00beMAa AeHeKHOI BHIPYYKH OT peain3allii TOBapoB
PadoT M yCIyr NpH yBeJIH4YeHHH NPOIYKTHBHOCTH CeTbCKOXO03siicTBeHHBIX yroauii Ha 20 %

Hamrome eors_| TS TV O P | Ry oL | o oo o
Bepesockuit 172,1 185,2 1,08
TanneBHyCKHit 62,6 49,0 0,78
JporuunHCKuit 112,4 114,6 1,02
JKabunkoBCKkuit 188,5 186,2 0,99
HBaHOBCKHI 174,7 193,8 1,11
HBaneBnuckuii 126,6 140,3 1,11
KoOpuHckuit 139,4 137,9 0,99
Jlynunenxui 103,2 124,3 1,2
Manoputckuit 146,2 167,0 1,14
TTunckuit 143,3 152,7 1,07
CTONMHCKHUI 189 189,6 1

[lonmy4yeHHplit pacyeTHBIM yTeM KO3((UIIMEHT COOTHOLICHHUS! TPOTHO3UPYEMON pacyeTHOro U (pakTuye-
CKOTO 00BEMa JAEHENKHOW BBIPYUKH OT pealn3aliy TOBAPOB paboT M yCIIyT MOKA3bIBAET, UTO HE BO BCEX ajl-
MUHHCTPaTHBHBIX palioHax bpecTckoil obnactu ¢ goneit ocymeHHsIX 3eMens 6osee 50 %, MOBBIIEHUE TIPO-
OYKTUBHOCTH CEIIbCKOXO3SIMCTBEHHBIX YTOAUN 00€CIEeYUT POCT 00BEMOB IEHEKHOH BBIPYUYKH, Oe3 M3MeHe-
HUS ApyruX (HaKTOpPOB.
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3HavyeHM YKa3aHHBIX KOA((UITMEHTOB, a TakKe pacuyéTHOE 3HAUCHHE OOOOIIAIONIETo IoKasaTems -
(DEKTUBHOCTH HUCIOJIB30BaHMS MEITMOPHPOBAHHBIX 3eMENb AIMUHHCTPATHBHBIX PAHOHOB, IMEIONIHUX B MOJb-
3oBaHuu Oonee 50 % ocylIeHHBIX 3eMelb MpeCTaBIeHbI B Ta0. 3.

Tabnuna 3. Ododmaw0IIMe NOKA3ATEIH HCIOIb30BAHUS MEJIHOPHPOBAHHBIX C.-X. 3eMeJIb 110 AIMHHUCTPATHBHBIM
paiionam Bpecrckoii 06,1acTH, HMEIOIINX 10110 OCYIIEHHBIX 3eMenb foiee S0 %0

Koaduupentsr 3¢ HeKTHBHOCTH HCTIONB30BAHHS METHOPUPOBAHHBIX 3EMEIb RO T S T—
Haumenosanue paiiona SKOHOMHYECKOH > dexTnB- COLMATBHO-Y)KOHOMUYECKOH HPUPOCTa CTOMMOCTH TOBAp- s pexTuBHOCTH, K o6y

HoctH, K1 a¢pekruBHocTH, K2 HOIi npotykuuu, K3
BepesoBckui 1,03 0,78 1,08 0,963
TanneBuuckuii 0,94 0,51 0,78 0,743
JporuunHckuit 1,10 0,68 1,02 0,933
JKabunkoBCKUit 0,91 0,89 0,99 0,930
BaHOBCKHIT 1,03 0,91 1,11 1,017
VBaneBuuckuit 0,96 0,69 1,11 0,920
KoGpuncknii 0,96 0,77 0,99 0,907
JlyHuHenKmii 0,94 0,68 1,20 0,940
Manoputckuii 0,94 0,79 1,14 0,957
TTuHckui 1,06 0,85 1,07 0,993
CTOJNMHCKUN 1,08 0,82 1,00 0,967

Ilo pe3ynbraTtamM NpOBENECHHBIX PacdeTOB, MOXHO CAEIaTh BBIBOJ O HAMBBICIIEH CTENEHH OKYNAaeMOCTH
BJIOKCHUSI ICHEKHBIX CPEJICTB B TIPOBEJCHUE BOCCTAHOBUTEIBHBIX PA0OT M PEKOHCTPYKIIMN MEIHOPHUPOBaH-
HBIX CEJIbCKOXO35MCTBEHHBIX 3eMeNb B MIBaHOBCKOM paiioHe. BBICOKasi OKyNmaeMocTh NMPOBEACHUS YKa3aH-
HBIX pabot Oynmer taxke B [InackoMm, CrommackoM, bepezoBckom, MamoputckoM 1 JIyHUHEIIKOM paifoHax.
st onieHKH ypoBHsI 3 (PEeKTHBHOCTH MCTIONB30BAHUSI MEIMOPUPOBAHHBIX 3€MEIb, MOXKHO CPaBHUTH (haKTH-
YeCKYI0 MPOAYKTUBHOCTH CEJIbXO3YTOJMM U pacuyeTHYIO0 ONpeAesieMyl0 ¢ TOMOIIBI0 MOTYyYeHHON Koppes-
OUOHHOM Mozenu. IIpn pasnuyHbIX BapHaHTaxX yBEINYEHUS BBIXOAA KOPMOB, 32 CUET NIPOBEIEHHUS BOCCTAHO-
BUTENBHBIX PA0OT M PEKOHCTPYKLUUH MEIHOPUPOBAHHBIX 3€MEJlb, C YCIOBUEM HEHM3MEHHOCTH BCEX OCTalb-
HBIX YYTEHHBIX B MOJIENN (haKTOPOB, BIUAIOUINX Ha (OPMUPOBAHHE 00beMa JICHEKHOH BEIpYUKH (Tab:. 4).

Tabnuna 4. PacuyeTHbI TeMIN pocTa 06beMa BHIPYUYKH OT peaju3aluu TOBApoB, padoT u ycJIyr

PacueTHbIit Temn PpOCTa BBIDYYKH OT peaIn3ainH, %
YPOBCHB HCIIOJIb30BaHUS MEJIMOPUPOBAHHBIX
3eMelb VBenuuenue BbIXO/Ja VBenuuenue BbIXO/a VBenuueHue BBIXOJ1a VBenuuenue BBIXOJ1a
kopmoB Ha 10% kopmoB Ha 20% kopmoB Ha 30% kopmoB Ha 40%
Beicokuii (mokasaresns Gosee 0,96) 105,3 107,9 110,5 113,1
Cpennuii (mokasarens ot 0,93 no 0,95) 104,4 107,1 109,7 112,4
Hwuskwuii (mokazarens Hike 0,93) 92,9 96,0 99,1 102,1

[TpoBeneHHbIe pacdy€ThI TEMIIa POCTa BBIPYYKH OT PEasM3alliy TOBAapOB PadOT M YCIIYT, MOKA3bIBAIOT, YTO
OKYIIaeéMOCTh BJIO)KEHHBIX (DUHAHCOBBIX CPE/ICTB B IPOBEACHHE pabOT 110 BOCCTAHOBICHUIO H PEKOHCTPYKIUH
MEITMOPUPOBAHHBIX CEIbCKOXO3SHCTBEHHBIX 3eMellb BBINIE B PETHOHAX C BHICOKMM YPOBHEM HX HCIOJIb30Ba-
HUS. B TOke BpeMsi 5KOHOMHYECKH Ie1eco00pa3Ha peaanu3alysl yKa3aHHBIX MIPOEKTOB, HA TEPPUTOPHUSIX UMe-
IOIINX HU3KHH YPOBEHb COLMAIBEHO-IKOHOMUYECKOTO HCIIOJIb30BaHHSI MEIMOPHPOBAHHBIX 3eMelb, o0ecreyn-
BaIOIIMX POCT MPOIYKTHBHOCTH MEITMOPUPOBAHHBIX 3eMelib Ooiee 40 %.

3axioueHue

Takum 00pa3om, HECMOTPSl Ha 3aMETHBIC MOJOXKUTENbHBIE PE3yJIbTAaThl pealln3ali TOCyAapCTBEHHON
MPOTPaMMBI TI0 BOCCTaHOBJICHUIO MEJIMOPUPOBAHHBIX 3eMelb. BiioskeHVs (PMHAHCOBBIX CPEJICTB B IPOBEIC-
HUE BOCCTAaHOBHTENBHBIX Pa0OT U PEKOHCTPYKIUK Ha METHOPUPOBAHHBIX CEIbCKOXO3SIMCTBEHHBIX 3EMIISIX
3aKIII0YaeTCsl B y4deTe MOTEHIMATBHO BO3MOXKHOTO MOBBIMICHUS YPOBHS 3(p()EKTUBHOCTH HCHOIB30BAHUS
MEJIMOPUPOBAHHBIX 3€MeJb, JTOCTUTHYTOTO YPOBHS MPOM3BOACTBEHHON M couuanbHOH 3()(EeKTUBHOCTH, a
TaKXKe BO3MOXKHOTO pocTa o0beMa JICHE)KHON BBIPYYKH 3a CUET MPOBEJCHHS yKa3aHHBIX padoT. [Ipu aTom
WHTETPaNbHBIA KOA(PPHUIMEHT, XapaKTepU3yIOUIHi OMaronpusTHOCTh aIMHUHHUCTPATUBHBIX paiioHOB bpecrt-
CKOW obOisiacTH, Oazupyercs Ha ydyeTe COUMaIbHO-SKOHOMHYECKHX MOKa3aTeeld pa3BUTHsI PETHOHOB B 3aBU-
CHUMOCTH OT JIOJIHM UCIIOJIb30BaHHSI MEIMOPUPOBAHHBIX 3eMENb B CEIbCKOXO03SHCTBEHHOM TIPOHU3BOICTBE. Me-
TOJIMKA TIO3BOJISIET OCYIICCTBISATH HAaydyHOE OOOCHOBAaHHE OYEPEJHOCTH (PHHAHCHPOBAHHS MEpPOTPHUITUN
BOCCTAaHOBJICHUS] U PEKOHCTPYKLUH MEJINOPHUPOBAHHBIX 3€MeNIb U OLECHKH 3(PPEKTUBHOCTH UX HCIOJIb30Ba-
HUS 110 JIMUHUCTPATHUBHBIM paiioHaM, auddepeHIranuy X B IEeJsIX yCTAHOBJICHUS OUYEPEHOCTH BbIIEIe-
HUS TOCYIAPCTBEHHOW TIOJIEPKKY 110 (PMHAHCUPOBAHUIO MEITMOPATHBHBIX padoOT.
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VJIK 005.591.6(476)

TEOPETUYECKHUE OCHOBbI KOMMEPIHAJIU3AIIMA UHHOBALIUI
B PECIIYBJIUKE BEJIAPYChH

C.B. lIYTOBA

YO «benopycckas eocydapcmeennasn opoenos Oxmsabpwvckou Pesonroyuu
u Tpyodosoeo Kpacnozo 3Hamenu cenbCKOX0351ICMBEHHAS AKAOEMUAY,
2. l'opku, Pecnyoauxa benapyce, 213407

(TTocmynuna ¢ pedaxyuro 15.10.2022)

B cmamve AKyeHmuposana pojib OC60EHUs aqbqbekmuenbzx HOB0BBEOCHUIL U UHHOBAYUU, KOMOpble 6 C80I0 oqepedb no360am 00-
cmu4sb ycmoﬁqueoeo paseumus pecny6/zu1<u, obecneyam 3aHAMOCMb U GbICOKULL VYPOBEHb JHCU3HU HACENEHUA. HpoaHaﬂus’upoeaHbl
oanuvle HaquHaJleOZO cmamucmu4ecko2o Komumema o Koaudecmee UHHOBAYUOHHbLIX NPOEKmoe6 HA pPblHKe uHHoeauuzZ u zana-
meHmosanuvlx uzoopemenuti ¢ Pecnyonuxe bBerapyce. Ycmanosenenvl kpumepuu udenmudurayuu unHosayuu 0ist 60aee 0emaibHO20
Uu3yvernust uHHO@aL;UOHHOﬁ desimenbHOCmU nodqepkueaﬂ 3HAYUMOCmMb npaKkmuiyeckoco 8H€@p€Hu}l Hoeuiecme. Hpoeeden cpaeru-
MeNbHbII AHATU3 NOHAMUS Kommepyuaiuzayusl, npuee()eHHblﬁ 6 iumepamypHsvlX UCMOYHUKAX U C n03u14m7 PA3NTUYHbLX MOYEK 3PEHUAL.
Ymounerno nonsmue «Kommepyuaiusayuuy, 4mo no3eojsient nNPUHUMAmsd 636eUleHHble peulerus, pa3pa6amblsamb Meponpusimusl no
UHHOBAYUOHHOM)Y pa36UmMuIo OMOENbHBIX €20 INEMEHMO8. BpaMKax uccne0o8anus YCMAaHoeJjIeHbl HanpaeleHus eocydapcm@eﬁnoeo
Pe2yIUpoB8anUsa KOMMEPYUATUIAYUYU Pe3YTbINAMO8 HAYUHOU U HAYYHO-MEXHUYECKOU 0esimelbHOCMU, NPOAHATUSUPOBAHbI NPOSPAMM-
Hble 00KyM€Hmbl, HanpdaeJjieHHble Ha coseputeHcmeosarnue uHHOSaMuOHHOﬁ oesmenbHOCHU 6 yeaom. B xo00e uccnedosanuii npoanaiu-
3UpoO6aHsl ocobennocmu u npoee()eua cucmemamuzayusl npoyecca Kommepyuaiusayuu uHHOGaMMﬁ U eco yuacnHukKkoe. Onpe()eﬂeﬁbl
OCHOBHble YHACMHUKU PbIHKA UHHOBAYUL OJis 3DEKMUGHOU KOMMEPYUATU3AYUY, MmaKue Kak CyObeKkmvl UHHOBAYUOHHOU UHppa-
CMPYKmMypbvl pblHKA, 6 YACMHOCMU HAYYHO-MEXHOI0cUYecCKue napKu, 6u3Hec—uHKy6am0pbl, UHHOBAYUOHHbLE YEHMPbL, YEHMPbl KOM-
mepyuaiuzayuu, KOHCaimuHeoebvle KOMnaHuu, u 0py2ue. Omu YHacmHuKu npoyecca Kommepyuaiuzayuu, He A6isAACb UuHeecnmopamu,
oKas3ssvlearom cyujecmeernHoe cooeticmeue 6 Kommepyuaiusayuu uHHosauuﬁ u npuejiedeHuu (])uHaHCOGle cpedcms.

Knruesvie cnosa: xommepyuanusayus uUHHOBAYUL, UHHOBAYUSA, CYOBLEKIN UHHOBAYUOHHOU UHGpPACMPYKMYpbl, HAYYHO-
MEexXHOI02UYeCKUL napk, pesyivmam, UHHO8AYUOHHAA Oeﬂmeﬂbnocmb, IKOHOMUYECKUUL U COuuaﬂbelﬁ 9¢(178Kmbl, PBIHOK uHHosauuﬁ.

The article emphasizes the role of mastering effective innovations, which, in turn, will achieve sustainable development of the re-
public, provide employment and a high standard of living for the population. The data of the National Statistical Committee on the
number of innovative projects in the market of innovations and patented inventions in the Republic of Belarus are analyzed. The
criteria for identifying innovations for a more detailed study of innovation activities have been established, emphasizing the im-
portance of the practical introduction of innovations. A comparative analysis of the concept of commercialization is carried out,
given in the literature and from the standpoint of various points of view. The concept of "commercialization" has been clarified,
which allows making informed decisions, developing measures for the innovative development of its individual elements. As part of
the study, the directions of state regulation of the commercialization of the results of scientific and technical activities were estab-
lished, policy documents aimed at improving innovation activities in general were analyzed. In the course of the research, the fea-
tures were analyzed and the process of commercialization of innovations and its participants was systematized. The main partici-
pants of the innovation market for effective commercialization are identified, such as the subjects of the innovation infrastructure of
the market, in particular science and technology parks, business incubators, innovation centers, commercialization centers, consult-
ing companies, and others. These participants in the commercialization process, not being investors, provide significant assistance in
the commercialization of innovations and attraction of financial resources.

Key words: commercialization of innovations, innovation, subject of innovation infrastructure, science and technology park, re-
sult, innovation activity, economic and social effects, innovation market.

BBeaenue

VYcnemHoe pelieHue CTPaTernueckux 3a1ad yCKOPEHUsI SKOHOMUYECKOr0 U COLIMANIBHOTO pa3BuTus Pec-
myonuku benapyce, mepeBoia SKOHOMHUKH Ha MHHOBAIIMOHHBIN MyTh HAPSMYIO 3aBUCUT OT 3()()EKTHUBHOCTH
nporieccoB Tpanc(hopMaly HAyYHBIX 3HAHWH B MHHOBAIMM M UX KOMMEPIIHAIH3aIUH, OT CTEIICHH HHHOBA-
LMOHHOM BOCHPHUMMYHUBOCTUA OCHOBHBIX OTpacieil XO3sSHUCTBEHHOTO KoMIuiekca cTpaHbl. C mepexoaoM K
M(ppPOBOH IKOHOMHUKE CTAHOBUTCS OYEBUIHO, YTO WHHOBAIIMW B HAIle BPEMs 3a4acTYIO BO3HHUKAIOT B pe-
3y.HBTaTe B3211/IMO}I€I71CTBH$[ U TCXHOJIOTUYCCKOTO COTI)YZ[HI/IT-IGCTBa HECKOJIbBKUX yT-IaCTHI/IKOB HNHHOBAIIMOHHO-
ro mpoiiecca.

Ha npotsbkenun mocneanux necsatwietuii B PecniyOnuke benmapych Bce 0osibllle BHUMaHHS YIESETCS
WHHOBAIIMOHHON COCTaBJISIONICH CEIhCKOI'O XO3SHCTBA, KOTOpas SBISAETCS OAHMM M3 KIFOYEBHIX (PaKTOpOB
CTaOMIM3alMK ¥ PA3BUTHS CEIbCKOXO035HCTBEHHOTO MPOou3B0acTBa. OCBOCHHE TOCTUKCHHUIM HAYKH U TEXHH-
KU ITIO3BOJISICT HUCIIOJIB30BATH pe3epBLI ITOBBIIIICHUA KAa4CCTBa HpO}IYKI_H/II/I, 9KOHOMHUHN MaTepI/IaJIBHI)IX 158 pr-
JIOBBIX PECYPCOB, COBEPIICHCTBOBAHUS OPTaHM3allN IPOU3BOJICTBA U B KOHEUHOM UTOTE — pOcCT ero dddek-
TUBHOCTU. IMeeT MecTO MCHOJB30BAHUE TAKOT'O MOHATHS KaK «UHTEIUIEKTyalbHAsl SIKOHOMHKAY HIIU «3KO-
HOMMKA 3HAHUI.

PasBuTne MHTEIIEKTyaJIbHOH 3KOHOMHUKHM CTUMYJIMPYETCSI CIIPOCOM HA WHHOBALMOHHBIE NPOAYKTHI U
YCJIYTH, a TAaKXKE HOBBIC 3HAHUS KaK OCHOBY MX MPOU3BOJCTBA. JlaHHAs TEHICHLMS yCUIMBAET B3aUMOCBS3b
MEXJTy Pa3BUTHUEM HAYKU U SKOHOMHUYECKUM POCTaM, HayKa aKTHBHO OPHEHTUPYETCS Ha IMOTPEOHOCTH KO-
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HOMHKH, T. €. BO3PACTACT MHHOBAI[MOHHAS OPHEHTALMS HAyKH HA NPUKIAIHBIC HCCIICIOBAHMSL. [pu-
KJIaJIHbIe MCCTIEIOBaHUS HAIlPaBJICHbl Ha WHTEJUICKTyalbHOE oOecredeHne HHHOBALMOHHOTO Mpollecca Kak
OCHOBBI COLMAIFHO-3KOHOMHUYECKOTO Pa3BUTHS COBPEMEHHOH 3KOHOMHUKH. 3HaHUs, MOJydaeMble B IIPH-
KJIaJJHBIX HMCCIICIOBAaHMAX, OPHEHTHPOBAHBI Ha HETOCPEICTBCHHOE HCIIOIHb30BAHNE B HYKOHOMHKE, TEXHOIIO-
THU U COIIMAIILHOM YTIPABJICHHH.

WHHOBanMy B COBpEMEHHOM MHpPE — [IaBHBIN (hakTop pocTa 3QPeKTHBHOCTH SKOHOMHUKH. [lepcriekTHBBI
Pa3BUTHSL SKOHOMHKH JIIOOOH CTpaHbl BO MHOTOM 3aBUCST OT OCBOCHHUS 3 (EKTHBHBIX HOBOBBEACHUN 1 MH-
HOBAIlMH, B CBOIO OYepeIb OHHU IO3BOJAT JOCTHYh YCTOWYHMBOTO PAa3BHUTHS PeCIyONMKH, oOecriedaT 3aHs-
TOCTH 1 BBICOKHI yPOBEHb )KU3HH HacelneHus. IHHOBamoHHOE pa3BUTHE OEIO0PYCCKON S3KOHOMUKHU B HACTO-
sI1ee BpeMs SIBISIETCSI HECOMHEHHBIM MPHOPUTETOM.

[lonsTHE «MHHOBaLMS» HE MEpecTaeT OBITh aKTyalbHBIM M JI0 HACTOSIIETO BPEMEHH eMy YJenseTcs
OonbIioe 3HaueHHWe. B mepByro ouepenp, TakoW MHTEpPEC BBI3BAaH HEOOJBIINM OTCTAaBaHHEM OEIOPYCCKHX
HPEANPUATHI OT MEXIYHAPOJHOTO PHIHKA TEXHOJOTHUECKHX PEIICHUH, HO, KaK ITOKa3bIBAIOT CTATHCTHYC-
CKHE JaHHbIe Pa3pabOTOK M UCCIENOBAaHWH, HA MPEANPHUITUSIX JOCTATOYHO YUCHBIX M HCCIeNoBaTeNei, ro-
TOBBIX pa3pabaThiBaTh HOBBIC MPOAYKTHI U MPEAJIaraTh HOBBIC UICH TOXKE TOCTATOYHO [25].

[Tpn m3ydyeHun Hay4HOW JMTEpATyphl M aHAIM3€ JAHHBIX HalMOHAIBHOTO CTATHCTHYECKOTO KOMHTETA
OBLI cIeNaH BBIBOJ O TOM, YTO KOJMYECTBO MHHOBAMOHHBIX MPOSKTOB Ha PHIHKE WHHOBAIMH COCTAaBIISCT
okono 10 %. B To e BpeMsi KOJIMYECTBO 3alaTeHTOBAaHHBIX M300peTeHnii B PecrybOnuke benapych mmeet
TEHJCHIHIO K pocTy. I1o 3TUM mpuyYrHaM cYHTAETCs eNecO00pa3HbIM PacKPHITh MOHITHE KOMMEpIHaIn3a-
IIMM MHHOBAIMH, €r0 CYITHOCTH M BO3MOKHOCTH IIPMMEHEHUSI B YCIOBHUAX YCTOWINBOTO PA3BUTHS SKOHOMH-
KU CTpaHBbI.

Takum 00pa3oM, MHHOBAIUS MOXET OBITh UACHTU(MHUIIMPOBAHA €CJIM OJTHOBPEMEHHO COOJIIOJICHBI CIICY-
IOIINE KPUTEPUH: COJEP)KUT CTETICHb HOBHM3HBI, HOBILECTBO MPUMEHSEMBIX MPOIECCOB WM pa3pabOToK, TeX-
HOJIOTHH U T. J.; IIeIeCO00pa3HOCTh, TO €CTh HHHOBANUS JTOJDKHA PHHOCHUTH TOJIB3Y; 000CHOBAaHHOCTb, KO-
HOMHYECKasa U q)HHaHCOBaﬂ panroOHaJIbHOCTD HWHHOBALIUU, BHCIPCHA U q)aKTI/I‘ICCKI/I HCIOJIB3YCTCA B ACA-
TENBHOCTU MPEINpPUSATHH, 00s3aTeNbHas peanu3anys WHHOBALWH;, MMOMyYeH KOMMEpUYecKHi 3pQext (mpu-
OBLTB) OT €€ BHEJPEHUS, B IPOTHBHOM CIIy4ae pedb WAET 00 N300peTeHNH U pa3padoTKe; YIaCTBYET BO BCEM
MEXaHHU3ME pean3alrH, TO eCTh MPOUCXOJUT B3aMMOACHCTBHE KaK MHHUMYM JIBOMX yYaCTHHKOB WHHOBA-
IIMOHHOTO TpoIiecca — aBTopa (M300peTaresis) U IOTPeOUTEIs.

OCHOBBIBasACHL Ha BBIIICYKAa3aHHOM, B MEC/IAX HACTOAIICTO HCCIICAOBAHHA JIsA ONPECACIICHUSA WHHOBAIIUN
OyIleT UCTIONIb30BaHa TPAKTOBKA, B COOTBETCTBHHU C MEX/YHAPOJAHBIMHU CTAHAAPTAMH: «KOHEYHBIN pe3yIbTaT
MHHOBAIIMOHHOW JIESATEIbHOCTH, TOJYYHBIIMK BOIUIOLICHHE B BUJIE HOBOTO HJIM yCOBEPIICHCTBOBAHHOTO
MPOIyKTa, BHEIPEHHOTO HA PBIHKE, HOBOTO MJIM YCOBEPIIEHCTBOBAHHOI'O TEXHOJIIOTHYECKOTO TpoIliecca, Hc-
IMOJIB3yEMOTO B HpaKTH‘IeCKOfI JACATCIIbHOCTHU J]I/I6O B HOBOM IIOJAXOA€ K COHAJIBHBIM YCIIyIram».

VHHOBaIMOHHAS JIESATENBHOCTD ONPEIEISIeTCs KaK «IesTEeIbHOCTh M0 MPeoOpa3OBaHMIO HOBIIECTBA B
WHHOBAIIMIO, TEM CaMbIM IOJYEPKUBAs 3HAYMMOCTh JUIsl SKOHOMUKH €€ CclIaboro MecTa — MPaKTHYECKOTro
BHepeHus [25].

Bo BceM MHHOBAIMOHHOM MPOIECCE OHO M3 TJIABHBIX MECT 3aHUMAaeT KOMMEPIMAIN3alns HHHOBALIUH.
VHHOBanMs OJDKHA BBIMTH HA PBIHOK, JOJDKHA NMPUHOCHTH NMPUOBLIE. VIMEHHO 3TOT MOMEHT M SIBISIETCS
HpO6HeMHBIM. KOMMepHI/IaIII/IElaHI/IIO I/IHHOBaHI/Iﬁ TE€CHO CBA3BIBAIOT C HHHOBaHHOHHOﬁ JACATCIIBHOCTBIO, H
MOHUMAIOT €€ KaK MPOIIeCC, B X0JIe KOTOPOTO HayYHBIH pe3yNIbTaT WM TEXHOJIOTHYecKas pa3paboTka peasu-
3yIOTCS C TIOJy4eHHEM KoMMepueckoro 3¢dexra. AHanu3 nuTepaTypHBIX HCTOYHUKOB ITOKA3al, YTO BOIPO-
Cbl KOMMEpUHAIN3alMi MHHOBALMH NPHUBIEKAIOT BHUMaHWE MHOTMX uccienoBareneii: E. B. bapucosy,
JI. H. Bacunsesy, WU. I'. dexuny, I1. H. 3aBnuna, H. 1. HMBanosy, 0. II. Mopo3osa, A. A. Tpudunosy,
H. B. Kazakosy u 1p. [4, 5, 6, 8, 15, 13, 11].

[lonsTHE KOMMEpUHAIN3AH B Y3KOM CMBICIIE MPEJCTABISIET NPOLIECC NPEBPAIEHUs] HAYYHOTO PEe3yJlb-
TaTa B MPOAYKIHUIO WX TOBap. B mIMpoKoM cMbIciie oA KOMMepLIHUaan3aueil TOHUMAaEeTCsl IPOLECC 3apOK-
JICHUSI WJIeH, ee COBEPIICHCTBOBAaHUS OJjarojapsi cucTeMe 3HaHW, pa3paboTKH, MPOU3BOACTBA NMPOIYKTa U
€ro peanu3anuu Ha peIHKe. OCHOBHOM I€IhI0 KOMMEPITHATH3AITNN HOBBIX TEXHOJIOTUH SBIISIETCS YIOBIETBO-
peHHe MOTPeOHOCTH PhIHKA, BKIIIOYAsl YCTAHOBKY IIPHUEMIIEMON LEHBI, CKOPOCTH MOCTABKU TOBapa, KauecTBa
W HOBM3HBI NpoaykTa. KoMMepuuanuzanus npeanoaraeT UCIoIb30BaHUE 1EJI0r0 psijia PecypcoB, BKIIOUYAs
CHUCTEMBI, 000pYJI0BaHHE, BBICOKOKBATU(PHUIMPOBAHHYIO pPab04Yyl0 CHITy, 00JIAJaloNIyl0 HEOOXOIUMBIMU
HaBBIKAMU M 3HAHUSAMU H T.1. [7].

Lenbio mpoBOIMMOro MCCIEI0BAHUS SBISETCS N3yUSHNE TEOPETUUECKUX OCHOB KOMMEPLHAIN3ALUN UH-
HOBaHHﬁ, a TaKXKC YTOYHCHHUE IMMOHATUA KKOMMEPpIUAIU3allna PIHHOBa].IPIfI» " CUCTEMaTU3alusa JaHHOT'O IIPO-
ecca.
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OcHoBHAasl YacTh
CpaBHHUTETBHBIN aHATU3 TOHATHS KOMMEPIHMAIA3AINS, TPUBSACHHBIA B JUTEPATYPHBIX HCTOTHHKAX
MPEJICTaBJICH B TaOHIIE.

[ousiTHE «KKOMMeEpPUHATU3ANUS» B HAYYHOM JUTEPaType

OrnpenelieHre MOHATH KOMMEpLUAIU3aus HcTounuk
IIMPOKOE UCIOIb30BAaHUE KOMMEPUYECKUX Hauall B SKOHOMUKE, pacIIupeHUe KOJIu- b. A. Paii30epr, JI. I1I. JIo30BCKHiA,
YyecTBa KOMMEPUECKHX OpraHN3alui; E. b. Crapony6ueBa. CoBpeMeHHBIIH KO-
TIOTYMHCHUE AESTENFHOCTH LEeIIsIM BIICUSHUSI TPUOBIIN HOMHUYECKHi cnoBapb [18]
NIepBBIH 3Tl IPUBATU3ALUH FOCYAAPCTBEHHOrO MIPEANPUATHUS, HA KOTOPOM YIIpaB-
JISTFOLIME TOCYAAPCTBEHHBIM MPEANPUATHEM HECYT OTBETCTBEHHOCTH 3a (PHHAHCO- benopycckas ropunudeckas SHIUKIONE-
BBIC PE3YJIbTATHI ACATECIBHOCTU NPEANPUATHSA, 4 TOCYAAPCTBO MPEKPALIAET IIPESo- awst [2]

CTaBJICHUE JIOTAIMI Ha TIOKPHITHE YOBITKOB OT XO3SIMCTBECHHOM JIESTEIEHOCTH
CUTyaIus, KOTJia BCs ICITEIBHOCTh (PH3HMYECKOTO WU FOPUANICCKOTO JIATA
HaIfpasJieHa Ha NOJTy4YeHHe NPUObLTH

CrnoBaps 6usnec-tepmunos 2001 [22]

MPEBpaIICHHE Yero-IM00 B HCTOYHMK JOXO/a, B MPEAMET Ha)KHUBBI Duuuknoneauyeckuii ciosaps 2009[26]
CrpaBOYHHK TEXHUYECKOTO MIEPEBOJUHKA

MOAYMHCHHUE JICATEIbHOCTH LEISIM M3BIICYCHUS IPHOBLIN 2013 [21]

BBEJICHHE KOMMEPYECKUX, PHIHOYHBIX OTHOILIECHHH, TIEPEX0/l Ha KOMMEPUECKYIO,

TOproByto ocHOBY. K. 0O6pa3oBanus npeamnonaraetT 00y4eHne YacTH CTyICHTOB CrnoBapb GHHAHCOBO-?KOHOMHUYECKHX

BY30B Ha KOMMEPUYECKOH OCHOBE (110 KOHTPAKTaM C OpraHU3alUAMHU, OIUIa4HBaO- tepmunoB 2015 [19]

[IMMH UX [OJTOTOBKY)
9TO JESATEeIbHOCTD JIMILA WK OPTaHU3aAlUH, IPESANPUATHS, HATPABICHHAS Ha H3BJIe-
YeHHUE MTPUOBUTH BCEMU CIIOCO0aMH, 3TO TaKXKe, €CITH TOBOPUTH B rocynapcTBeHHoM | Businesstimes (JKypnai o 6u3Hece B

MacmTabe, TepBbie Iark MPY MPUBATH3AINN TOCYIAPCTBEHHBIX TPEAPUATHIA, cTpane u 3a py6exom) [17]
YBEJIMYICHHE YKCIIA KOMMEPUECKHUX NPeIIPHITHI
9TO OM3HEC, OCHOBAHHBIN HA Pe3yJIbTaTaX HAYUHBIX MCCIICIOBAHUN B. JI. Anronen, H. B. Heuaesa u ap. [1]

WHHOBAIMOHHKIN IIPOIIECC, B X0/Ie KOTOPOTO TEXHOJIOTHYECKas pa3pabdoTKa peau-
3yeTcsl ¢ MOIyYeHHEM KOMMep4ecKoro ddexra

MIpECTaBIsIET COOOH Mpolece MPeBpaIleHNsT 00bEKTa HHTEIUIEKTYalIbHOM c00-
CTBEHHOCTH (MHHOBALIMHK) B MPHUOBLIL CPEACTBAMU TOPTOBIIH

MOJTyYeHUE JOX0Ja OT NPOJaX WK UCIIOIb30BaHHE HHHOBAIUN B COOCTBEHHOM
IIPOM3BOJICTBE

JIx. Kosmerckwii [10]

B. 1. Myxomnax [10]

E. A. Monacteipckuid, 5. H. T'puk [14]

o Martepuaibl ceKIMOHHOTO 3acenanus Tpe-
IIpoLecC BOBIECUECHHS 00BEKTOB HHTEINIEKTYaIbHOH COOCTBEHHOCTH B SKOHOMHYE- o
Thero Beepoccuiickoro gpopyma «HTEN-

CKHH 000pOT, HCIIOIB30BaHIE 00BEKTOB HHTEIUIEKTYaIbHOW COOCTBEHHOCTH B XO-
o . JIeKTyasbHasi coOCTBEHHOCTE — XXI| Bek»,
3SHCTBEHHOH e TeIbHOCTH [7]

co3JaHue 0co00H CHCTEMBI MOACIUPOBAHNUS YIIPABICHHEM HHHOBAIMOHHBIMH MPO-
[[ECCaMH U JIEATeIHHOCTHIO HA OCHOBE NMPUHSTHUS KPEaTUBHBIX yIIPABICHIECKHX AWK
o . W. Kucenesuy [9]

pelieHuii, KoTopble Obl YYUTHIBAIN OCOOCHHOCTH MX (DYHKIMOHHPOBAHUS U 3aKO-
HOMEPHOCTH Pa3BUTHSI B YCIOBHUSIX KOMMEPYECKOH AeSTENbHOCTH
mporecc pa3paboTKH M PeasTH3aIiy Psiia MEPONPHUATHIA, C TIOMOIIBIO KOTOPBIX
Ppe3yNbTaThl HAYYHBIX HCCICAOBAHMN M ONBITHO-KOHCTPYKTOPCKUX pa3paboToK O. A. llykaHoga, E. B. Illamkosa [24]
MOJKHO NPEJUIOKUTh Ha PHIHKAX TOBAPOB M YCIYT ¢ KOMMEPUYECKHMH LIEeISIMU
nporiecc npeodpazoBanus pe3ynbratoB HUOKP, KoTOpEIe COXpaHSIOT CBOIO aKTy-
aIFHOCTh HAa PBIHKE U OCTAIOTCS MO-TIPEXHEMY BOCTPEOOBaHHBIMH, B IIPOTYKTHI
(ycityru) Ha pbIHKE AT IOJY4YeHUs! JOX0/a OT UX pealn3alii, JUIEeH3UPOBAHUS
1100 CaMOCTOSITEILHOTO UCTIOIb30BaHMS
TIIpoIiecC MPEBPAICHUSI HOBOBBEICHUS B KOHKYPEHTOCIIOCOOHBIH HHHOBAI[MOHHBII
MIPOIYKT, IPUHOCSIIHIA TIOJIOKUTENBHBIN SKOHOMIUeCKHH 3(h(heKT mocpencTBomMm E. B. Bopucoga [4]
€r0 peai3aluy, UCTI0JIb30BAHNUsI U PACIPOCTPAHEHUs! HA PhIHKE

Ipumeuanue. Tabnuna cocTaBieHa aBTOPOM 110 JJaHHBIM UCTOUHKKOB [18, 2, 22, 26, 21, 19, 17, 1, 10, 14, 12,7, 9, 24, 8, 4].

H. B. Kazaxosa, T. A. I'epacumosa [8]

Kommeprmanusanus waHOBaImii (Commercialize innovation) — npesparienne WHHOBAIMA B UCTOYHHUK
JI0X0/a, B 00BEKT M3BIeUeHHsT TPpUObUTH. OCYIIECTBIETCS MyTEM TIepeadn U BHEAPEHHUS HOBBIX TEXHOJIO-
T W/WITH BBITyCKa HOBOM MPOIYKIIMU HA MPEANPHATHAX U BBIXOa ¢ HUMH Ha phIHKH. IIpeBpalienne HOBO-
BBEJICHUS B TOBAP BO3MOXKHO JIMING B TOM CJIy4ae, KOT/ia MHHOBAIMH BHICTYIAIOT KaK TOBAp Ha PHIHKE U CY-
MIECTBYIOT BO3MOYKHOCTH €€ peaiusaiui. B ciaydae, KorjJa WHHOBAIMK HE NMPUHMMAIOT TOBAPHON (OpPMBI
(HOBast TEXHHWKA U TEXHOIIOTHS CO3MAeTCs JUIS MCIIONB30BAHUSA B TIPOM3BOACTBEHHOM IIHUKJIE OPTaHU3aINH),
KOMMEPIIMAIHN3AIUS SBIISIETCS JINIIb TOTEHIMATBHBIM CBOMCTBOM MHHOBAIIMH M MOKET OBITH peaan30BaHa B
nepcnekTrBe. KoMMepiuann3anus HHHOBAIMH MOXET ObITh 3aTPyJHEHA W B CBA3M C HEJAOCTATOYHOM 3(h-
(EKTHBHOCTBIO HOBOM TEXHHKH U TEXHOJIOTHH B CYIISCTBYIONIMX SKOHOMHUECKUX YCIOBHIX [16].

BBIBO/I, KOTOPBIN MOXHO C/Ie/IaTh HA OCHOBE MTPOBEICHHOTO aHAIN3a, TOBOPUT O TOM, UTO:

— Kommepyuanuzayusi — 3T0 IESTEIBHOCTD JIUIA WK OPraHU3alWH, TPEINPUATHS, HAPABICHHAS Ha W3-
BJICUCHHE MPUOBUTH BCEMH CIIOCOOAMH, €CJIM PACCMATPUBATh CO CTOPOHBI TOCYAApPCTBA, TO 3TO MPUBATH3A-
IUS TOCYTAPCTBEHHBIX MPEANPUATHIH, YBEITUUCHHE YHCITa KOMMEPUYECKHUX MPEIIPUITHH.

— Kommepyuanusayus 6 nayke — 3TO TPAKTHUYECKOE HCIIOIL30BAHHE HAYYHBIX Pa3padOTOK B MPOM3BO/I-
CTBE TOBAPOB WJIHM IMPENOCTABICHUH YCIYT C TEM, YTOOBI 3TH TOBAphI I YCIIYTH, MOXHO OBLIO IIPOJATh C
MaKCHUMaJIbHBIM KOMMEPUECKUM P PEKTOM.
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— Kommepyuanuzayus uHmeniekmyaibHol coOcmgeHHoCmy TIOIpa3yMeBacT HCIOJIb30BaHUE MHTEIICK-
TyaJIbHOTO TPyAa AJsl MOMy4deHUs! OOJNbIeii BBHIrOIbI MPEAPUHUMATEISIMU. DTO MPOLECC COBHaaeHHs Gop-
MaTOB MOBEICHUs MOKyHaTess M MpojaBla WHHOBAILMOHHOTO MPOAYKTa OTHOCHTEIBHO BO3MOXHOCTU HC-
MOJIb30BaHUs, CTOUMOCTH, Iepexoia MpaB COOCTBEHHOCTH HAa WHHOBALMOHHBIA MPOMYKT (WJIM PBIHOYHOE
OCBOCHHE MHHOBAITMOHHOTO MPOIYKTA).

— Kommepyuanusayus mexnonoeuii — 3To npolecc TpanchopMalui HayqIHBIX pe3yJIbTaTOB YHUBEPCHTETA
(uneit, n300peTeHni, HOBBIX TEXHOJIOTUH) B MPOAYKTHI, KOTOPbIe MOTYT OBITH peali30BaHbl HA KOMMepUe-
CKOI OCHOBE.

KomMmepumanms3amust HCIONb30BaHUsT PE3yJIbTATOB HAYYHO-UCCIEIOBATENbCKON IESITETFHOCTH, OCY-
IIECTBIISIEMO 32 CUeT OFOKETHBIX CPEJICTB B YHUBEPCUTETAX U HAYIHO-HCCIEIOBATEFCKAX OPTaHU3aINsX,
MOTYT OBITH peaTM30BaHbl OCHOBHBIMHU CIIOCO0AMHU KOMMEPITHATN3AINN PE3yIhbTaTOB HAYYHO-TEXHHYECKOM
nestensHocTH: BhIMonHeHHe HUOK(T)P B pamkax rocynapcTBEHHBIX MPOTPaMM W MHHOBAITMOHHBIX MPOEK-
TOB W IIepeladya IONy9eHHBIX PEe3yNbTATOB HA MPEANPHUSATHS H3TOTOBUTENN NPOAYKIWHW; BBITOJHEHUE
HUOK(T)P B pamkax X03sSHCTBEHHBIX JTOTOBOPOB M OCBOEHHE TIOJTYUYEHHBIX PE3yJIbTATOB Y 3aKa3YMKOB; BbI-
noHerne HUOK(T)P mo xkonTpaktam ¢ HepesuaeHTamu PecnyOmmku bemapyck n mepemada momydeHHBIX
Pe3yIbTAaTOB 3apyOeKHBIM 3aKa3uMKaM; HUCIIOIB30BAHUE PE3YJIbTATOB HAYYHO-TEXHUUECKON JESITENbHOCTH B
COOCTBEHHOM ITPOM3BOJICTBE; TPaHCHEp Pe3ysIbTaTOB HayYHO-TexHUYeckoi nesrenbroctu (HT) [3].

CornacHo Yxkasy [Ipe3unenta Peciyonuku Benapycs ot 04.02.2013 Ne 59, non kommepinanu3amnuei pe-
3yJIbTaTOB Haquoﬁ u Hay‘lHO-TCXHPI‘-IeCKOfI JACATCIIbHOCTU IIOHUMACTCS «BBCACHHUE B I‘pa)KIlaHCKI/Iﬁ O60pOT
Y (WIU) UCTIIONB30BaHKE I COOCTBEHHBIX HYXJ pe3yiabTatoB HT/] mu6o ToBapoB (pabort, yciyr), co3naH-
HBIX (BBITIOJHSAEMBIX, OKa3bIBAEMbIX) C IPUMEHEHUEM JaHHBIX Pe3yJIbTaTOB, 00ECIIEYNBAIONINX JOCTHKCHUE
HKOHOMHYECKOTO U (1iH) conuanbHoro 3ddexto» [16].

Takum 00pa3omM, Mpoliecc BBEIEHUS B IPaXTaHCKUHA 000POT MHHOBAIIUH SBIISIETCS OJHUM M3 KITFOUEBBIX
JTarioB WHHOBAIIMOHHOM JIEATENIFHOCTH TOCJE YETrO MPOUCXOIUT BO3MEIICHHE 3aTpaTr pa3paboTdmka (Wid
BIIQ/IETbI[a) WHHOBAIIMOHHOTO TPOAYKTa H IIONyYeHHE MM MPHOBLTH OT CBOCH JEATEIHHOCTH C yYaCTHEM
CyOBEKTOB HHHOBAIIMOHHON HHPPACTPYKTYPHI.

Bcex y4acTHUKOB Ipoliecca KOMMEPIUANH3AMNA Pa3IeNSIOT Ha TPH TPYIIEI — aBTOPHI MHHOBAIUIN 1 HX
MOKyTaTean (MHBECTOPbI), CyOBEKThl WHHOBAIIMOHHONH HHQPPACTPYKTYpPhbl (PHCYHOK), KOTOPbIE COBMECTHO
06pa3yioT peIHOK HHHOBanuii [23].

YYACTHHUKU TPOIECCA KOMMEPIHUAJU3ALIUA

ABTOPBI (BIaA€/bIBI) HHHOBALHMIL » HHBecTopbI (TOKyNaTeIN) HHHOBAIUI
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PriHOK mHHOBaLIMI

Puc. YuactHuky mponecca KOMMEPIHAIH3AIIH HA PHIHKE HHHOBAIIUH
IIpumedanue. Tabauia cocTaBieHa aBTOPOM 110 JaHHBIM HcTouHMKa [20].
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KiroueBbIX y4acTHHUKOB TpoIiecca MPOJBKEHUS TEXHOJIOTHH HA PHIHKE MHHOBAIMH MOXHO pa30UTh Ha
JIBE OOJIBITHE TPYIIITHL:

— UHBECTOPHI (TTOKYTATENIN) TEXHOJIOTHIA;

— aBTOPBI (BJIACIBIBI) TEXHOJIOTHIA;

— CyOBEKThI HHHOBAIIMOHHON MHAPACTPYKTYPhI (MMOCPEAHUK MEKTY TOKYMATEIIMHA M BIAICIbIIAMHU TEX-
HOJIOTHIA).

Baknelinyro poias B Iporecce KOMMEPIMATU3aIl[M WHHOBAIMH WTPAIOT TaKHe YYaCTHUKH TIpoIiecca
KOMMEPIHATH3AIUH, KaK HAyYHO-TEXHOJIOTHYECKUE TTapKH, OM3HEC-HHKYOATOPHI, MHHOBAIIMOHHBIC IIEHTPHI,
HEHTPHl KOMMEPIHATH3AIUH, KOHCAITHHTOBbIC KOMITAHUH, H JIPYTHE. DTH YYaCTHHKH Mpoliecca KOMMEpPIIH-
aIM3aIlMy TEXHOJIOTUH, HE BCETA SBJISASICh HHBECTOPAMHU, OKa3hIBAIOT CYIICCTBEHHOE COACHCTBUE B KOMMED-
[UATU3AIMA WHHOBAIIMHA W TIPUBJICUYCHUHN (PMHAHCOBBIX CpeACTB. VX (hyHKIIMU MOTYT OBITH ONPE/IEICHbI KaK
KOHCYJIbTAIIHOHHBIC WJIH IOPHIUYCCKUE, 3AMUIAIONINE W MPOJBUTAIOIINE Ha PHIHOK HHTEIUICKTYalbHYIO
COOCTBEHHOCTh pa3pabOTUYMKOB, B TOM YUCIIC U HA JIBTOTHBIX yCIOBHSIX.

3akil0ueHue

Takum 06pazom, 0000m1ast pe3yIbTATHI 0 U3YUYEHUIO TEOPETHUECKUX OCHOB U OCOOCHHOCTEH KOMMEPIIH-
TM3aI[MM HHHOBAIIMH, MOKHO C/ICNATh CICTYIONIHE BIBOJIBL:

1. Benenue B rpakaaHckuii 000pOT MHHOBAIIMU, 00CCIICUMBAIOIICE MOJYyUYESHHE SKOHOMUYECKOTO U CO-
UaIbHOTO 3(G(GEKTOB SBJISETCS OJHUM M3 KIIOYEBBIX JTAllOB MHHOBAIMOHHOMN JESTENBHOCTH IMOCTE Yero
MPOMCXOJIUT BO3MEIIEHHE 3aTpaT pa3padoTunKka (WK BIaelbla) HHHOBAIHOHHOTO MPOIYKTA U MOJyUeHHE
MM TIPUOBLIM OT CBOCH JEATEIHLHOCTH ¢ yY4acTHEM CyOBhEKTOB MHHOBAIIMOHHON MH(PACTPYKTYphl. DTO MO3-
BoJIsIeT 00s1e 3¢ ()EKTUBHO OPraHU30BaTh MPOIIECC CO3AAHMS U pealn3allii MHHOBALMN Ha PHIHKE.

2. Ompe/ienieHbl OCHOBHBIC YYaCTHHKH PhIHKA WHHOBAIMN TS 9)(HEKTUBHON KOMMEPIHATN3AINH, TAaKUe
Kak cyOBEeKThl MHHOBAIIMOHHON MHQPACTPYKTYPHI PBHIHKA, B YaCTHOCTH HAYYHO-TEXHOJIOTHYECKUE IMApPKH,
6I/I3HCC'I/IHKY63TOPI>I, MHHOBAIIMOHHBIC HCHTPBI, HEHTPBI KOMMCPIHUAIN3allNU, KOHCAJITUHI'OBbBIC KOMIIAHUH,
W Jpyrue. DTH y4YacTHHUKH Mpolecca KOMMEPIHATU3AIlUK, HE SBISSICh WHBECTOPAMHM, OKa3bIBAIOT CYIIE-

CTBEHHOE COZCHCTBHE B KOMMEPIIHATN3AIlMH HHHOBAIIMIA 1 TIPUBJICUYECHUN (PHHAHCOBBIX CPENICTB.
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Hayuno-npouszeodcmeennulii yenmp 3epHo8020 xosaicmea umenu A. U. Bapaesa,
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Kazaxcxuit acpomexnuueckuii ynusepcumem umenu C. Cetighyinuna,
2. Hyp-Cynmamn, Pecnybnuxa Kazaxcman, 010011

T. ®. IEPCUKOBA

YO «benopycckas eocydapcmeennas opoenoe Oxmsabpwvckou Pesonoyuu
u Tpyodosoeo Kpacrozo 3namenu cenbCKOX0351iCMBEHHAS AKAOEMUSY,
2. I'opku, Pecnybauxa benapyco, 213407

(TTocmynuna 6 pedaxyuio 26.08.2022)

Hccnedosanus nposodunucs ¢ 2018—-2020 ze. 6 cyxocmennoii 30ne Cegeprozo Kazaxcmana Ha meMHO-KAWMAaHOBbIX KapOOHAM-
HbIX JIC2KOSTUHUCIBIX HOYBAX C COOEPAHCAHUEM HA ecmecmeeHHoM gone. eymyca — 2,9-2,95 %, azoma numpamos — 6—8 me/ke, no-
osuoicHoco gocghopa — 10,7—13,9 me/ke, kanus 6oaee 800 me/ke, Ca+Mg 2225 me 5x6/100 2 nouswl, pH 6onee 8,0. B cmamve npuse-
OeHbl pe3yIbmamyl UCCIe008AHULL NO UZVUEHUIO BNUAHUA SUOPOMEPMULECKUX YCA0BULL U MUHEPATbHBIX YOOOPeHUll Ha XUMUYeCKULL
cocmas pacmenutl U Kauecmeo cemsan yewesuyvl copma «Kpanunxay. @ocgopuvie yoobpenus (Peo, Poo, P120, P1so, P1so) sHocunuce
0ceHvio noo 3a071e8y10 ecnawiky. Om guecenuss pocghophvix yoobperuil cooepacanue hocgopa 6 nouge ygeruuunocs ¢ 12—15 do 32—
38 me/ke nouset 6 crnoe 0-20 cm. Azomuule yoodpenus enecenvt no gocgopromy gony (Pa) 6 0ozax 30, 60, 90 ke/ea 0.6., umo ysenu-
Yuno codeparcanue azoma HuUmMpamos ¢ 7,6 0o 22,6 me/ke nouswl 8 croe 0—40 cm. I'oovl uccredosanuii KOHMPACMHO OMAUYATUCH NO
2UOPOMEPMUYECKOMY PENCUMY, YIMO OMPANCALOCH HA COOEPIHCAHUU NUMAMETbHBIX JNEMEHIN08 8 PACMEHUAX 8 NePUoO ecemayuil, u
XumMu1eckom cocmaege u kauecmee cemsin uevesuyvl. 2018 200 6vin 6nazonpusmuvim (I'TK=0,95), 2019 200 — ocmpo 3acyunusvim
(I'TK=0,31) u 2020 200 — ymepeno-3acyurrugvim (I'TK=0,72). B ocmpo3sacywnugulii 200 co0epicanue numamenbHbiX 21eMeHmo8 8
cemenax b0 8blule, YeM 6 ONALONPUAIMHOM U YMEPEHHO 3acyunusom 200y. Brecenue munepanvuvix yoobpenuii u cosoanue onmu-
MANbHBIX YCI0B8ULL MUHEPATLHO2O NUMANUS NO360IUIU NOAYYUMb 8bICOKULL U Kauecmeennbltl ypoocai. Om eHecenus. MUHepaIbHblx
YO00obpenutll makcumanvHas npubaska 0o 9 y/ea k koumpoar oviia noayyena ¢ 2020 200y, a yeenuueHue cooeprcanus OeiKa 6 3epHe
docmueno +4,2 % k konmporio.

Knroueswvie cnosa: yeuesuya; I'TK; munepanvhvle yooopenus, azom,; gocgop, kanuil, 6enox.

The research was conducted in 2018-2020 in the dry steppe zone of North Kazakhstan on a dark chestnut carbonate light clay
soils with the content against the natural background of humus — 2.9-2.95 %, nitric nitrogen — 6-8 mg/kg, mobile phosphorus —
10.7-13.9 mg/kg, potassium — more than 800 mg/kg, Ca+Mg — 22-25 mg equivalent/100 g of soil, pH more than 8.0. The article
shows the results of the research of the hydrothermal conditions and the effect of mineral fertilizers on the chemical composition of
plants and the quality of seeds of lentil variety Krapinka. Phosphorus fertilizers (Peo, Pso, P120, P1so, P1so) Were applied with fall
plowing. The phosphorus content in the soil increased after the application of phosphorus fertilizers from 12-15 up to 32-38 mg/kg of
soil in the 0-20 c¢m layer. Nitrogen fertilizers were applied on top of the phosphorus background (Pgo) in doses 30, 60, 90 kg/ha of
acting substance, which led to the increase in the content of nitric nitrogen from 7.6 up to 22.6 mg/kg of soil in 0-40 cm layer. The
years of research were contrast in the hydrothermal regime, which was reflected in the content of nutrients in plants during the
growing season, plants’ chemical composition and quality of lentil seeds. The year 2018 was favorable (HTC=0.95), 2019 — acutely
dry (HTC=0.31), and 2020 — moderately dry (HTC=0.72). In the acutely dry year, the content of nutrients in the seeds was higher
than in the favorable and moderately dry years. Application of mineral fertilizers and creating optimal conditions for mineral nutri-
tion made it possible to obtain abundant and high-quality yield. Due to the application of mineral fertilizers, the yield in 2020 was
increased maximally by to 0.9 t/ha compared to the control; the protein content in the grain increased by 4.2 % compared to the
control.

Key words: lentils; hydrothermal coefficient; mineral fertilizers; nitrogen; phosphorus; potassium; protein.

BBenenune
UedeBHIla IEHHBI UCTOYHUK BBICOKOKAUECTBEHHOTO pacTuTeNbHOro Oenmka. Coxeprkanue Oeiaka B HEM
0OBIYHO B JIBa pa3a OoJbIIe, YeM Yy OOJBIIMHCTBA 3JIAKOBBIX KYJIBTYp U Oombiie, ueM B Msce [1]. 3epHo uve-
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4yeBUIIBI conepkuT 23—29 % Oenka, 59-63 % yrneBonos, 1,8 % xupa u 0,2—7,6 % 30mb1, 10 10 % Maraus u
0,07 % xaneiust [2, 3, 4]. Takxe yedyeBUIa SABISETCS XOPOIIMM HCTOYHUKOM IIPOTEHUHA AJISl KPYIHOTO pora-
Toro ckora [5]. OTMedeHo, 94To cojoMa M MAKHHA dedeBUIlpl uMeroT 11-15 % OGenka, 35 % yrieBomos [6],
YTO JIEJIACT €€ IICHHBIM KOPMOM.

ATpOTEXHUYECKHE MEPOTIPHUITHS SBISIFOTCS OMHUMH U3 (PaKTOPOB, OT KOTOPHIX 3aBHCHT Ka4€CTBO CEMSH
YEUCBHUIIbL. Y CTAHOBJICHO, YTO YBEJIUYCHUE HOPMBI BHICEBA MTPUBOJUT K CHIDKCHUIO KAYECTBA CEMSIH YCUCBH-
b TIpH BbiceBe 2,0 MITH BCXOXKHX CEMSH/Ta cojiepikaHue chiporo Oenka — 26,8 %, npu 2,2 MIH ceMsiH —
25,6 %, mpu 2,8 miH cemsH — 24,8 %. AHalOrMYHO HOpME BBICEBAa CPOKH MOCEBa BaXHBI. boiee panHue
CPOKH CHIDKAIOT Ka4eCTBO, Pa3HHUIA MOXKeET gocTurats — 2 % [7].

Kiumarndeckue ycioBusl OKa3bIBAIOT BIMSIHUE Ha COJCPXKAHHME a30Ta B PACTCHUSAX, B 3aCYIUIMBBIA TOJ
€ro KOHIIEHTpPAITNS CTAHOBUTCS HanOoJjee BRICOKOW HE3aBHCHMO OT (pOHA MUTAHUs, a comepkanne dochopa
B PacTEHUSAX 0OPATHO MPOIOPIMOHATLHO KOJIMYECTBY BBIMABIIUX OCAIKOB [8].

EcTtecTBeHHOE W3MEHEHHE CONEp)KAaHUS MUTATENBHBIX SJIEMEHTOB IMPOWCXOMUT B TIEPHOJ BETeTalllu.
K ¢aze HanuBa cemsH conep)kaHUe a30Ta B JIUCTHSIX, CTEONAX U CTBOPKax 000OB PE3KO YMEHBIIAETCS, YTO
00BsICHAETCSI yCUIICHHBIM €T0 HakoruieHneM B 3epHe [7]. [lpu aTom mo mepe pocta 3epHa odiee conepkanue
a30Ta yBeIUUMBACTCS, a 3a cueT OoJiee OBICTPOrO HAKOIUICHHS Kpaxmala KOoHIeHTpauus cHikaercs [9]. Tlo
¢dbochopy n kanwro Hambojee BBHICOKOE HMX COIEpKaHHEe B pacTeHHWIX HaOmomaercs B (asy BCXOIOB H
MOCTENEHHO CHIDKAETCA B MPOIIECCE BET€TAIMH BILUIOTH JI0 TOJTHOM CIienocTH [§].

YciioBus MUHEPATFHOTO TIMTAHUS U BHECEHUE yIOOPEHHIA — BaXKHBIN (akTop B OPMHUPOBAHUH YPOXKAii-
HOCTH M KadecTBa uedeBUIBl. VcciienoBaHus 0 U3yUSHHIO YPOKAMHOCTH U coJiepkaHus a3oTa u ¢ochopa B
CEMEHax pa3HBIX BHJIOB YEUEBHUIIHI (3€JI€HAsT KPYITHOCEMEHHAsI, 3eJIeHas MeIIKOCEMEHHasI, KpacHasi MeJIKoce-
MsHHas1) B pa3HbIX ITOYBCHHO-KIIMMATHYECKUX 30HAaX (OpTO-TeMHO-uYepHO3eMHas mouBbl (PoctepHO M
MOpKTOH) M ONTHK TeMHO-Kapu4yHEeBO uepHo3eMHas (CackauntyH 1 CKOTT)) IPH €CTECTBEHHOM Pa3HOM CO-
neprkaHuK nmuTatenabHbIX BemecTB: N-NOsz — 6; 8; 19; 25 mr/kr, P — 28; 47; 33; 26 mr/kr u K — 322; 463; 600;
545 Mr/Kr mokaszai, 4TO YpOXKaiHOCTh Ye4EeBHIIB BapbHUpoBana oT 6,6 mo 27,6 1/ra, cogepxaHue a3oTa B
cemeHax Obu10 28,8-37,6 /KT (2,88-3,76 %), pocdopa 3,3-4,4 r/xr (0,33-0,44 %). ccnenoBaTenu MpUILIH
K BBIBOZly, YTO €CTECTBEHHOE cojepkaHue ¢ochopa B mouBe OBLIIO OCHOBHBIM (JAaKTOPOM, BIIHSBIIUM Ha
YpOKaHOCTb U COZiepKaHHWEe MUTATEIbHBIX 2JIEMEHTOB B ceMeHax [10].

YBenuueHue coiepKaHHuA a30Ta U JocTynmHoro Qocdopa 3a cueT ynoOpeHHH BBI3BIBACT YBEIWUCHHE
coaepxkanus Oenka, N, P, K, Fe, Mn, Zn B cemeHax. YiydllleHHE KaueCTBEHHBIX IOKa3aTelied CeMsH
OOBSICHAETCS TEM, YTO a30T YIydllaeT pa3BUTHE pacTeHuil, a ¢ocdop yaydiaeT pa3BUTHE KOPHEBOI
CHUCTEMBI, YTO B CBOIO OUYepe/lb [T03BOJISECT HAKOIUTh MUTATENIbHBIC AIeMEHThI Oonbine [3, 8, 11, 12, 13].

W3 BpIlIe CKa3aHHOTO CJEQYeT, YTO arpOTeXHHYECKHUE MEpPONPHUATHS, TUAPOTEPMUUYECKUE YCIOBUS U
00€CIICUEHHOCTh MUTATS/IbHBIMUA 3JICMEHTAMU OKAa3bIBAIOT 3HAYMTEIILHOE BIMSHHE Ha XMMUYCCKUN COCTaB
pacTeHHil B IEpHO/] BETETAINHY, YTO OTPAXKAETCS HA YPOIKAWHOCTH U KQYECTBE CEMSTH YCUECBHIIBI.

CXO0KHX MCCIICIOBAHMI 110 M3YYCHHUIO BIUSHUS TUIPOTEPMHUCCKHUX YCIOBUN U MUHEPAIBbHBIX yI00peHUI
Ha XMMHYECKHUN COCTaB PACTEHHH, ypOXXaHOCTh W KauecTBO 4YedeBHIBI copra «KpamnHka» B yCIOBHAX
cyxoctenHo# 30Hb1 CeBepHoro Kazaxcrana He MPOBOAMIIMCH, YTO U SBUJIOCH IIEJIBIO JAHHOW paOOThI.

OcHoBHasl YacThb

Uccnenoanus npoeoamiuck B 2018-2020 rr. B cyxocrenHoii 30oHe CeepHoro Kaszaxcrana Ha 0ase
AO «Arpopupmsr «AKTbIKY, LlennHorpaackoro paiiona, AkMonuHCKO# obnactu. IlouBa MecTa npoBeneHus
OIbITA TEMHO-KAIITAHOBas KapOOHATHAsl JIETKO IVIMHUCTAsl ¢ Cojep)kaHueM oomiero rymyca 2,93-2,95 %,
BanoBoro azora 0,17 %, docdopa 0,15 %, nogsuxnoro kamus 6onee 80 mr/100 r moussl, pH cimabomenod-
Has (8,08-8,12).

BriceBasiach MeITKOCEMSIHHAS JKelTas yeueBHila oreuecTBeHHOM cenekuu (TOO «HIIL3X um. A. U. Ba-
paeBay), copt «Kpanmuakay [14].

OnbITH 3aKIaIBIBAIMCH 110 10-BapuaHTHOMN cXeMe B 3-KpaTHOH MOBTOPHOCTH C HAOOPOM Pa3IMYHBIX 103
yaobopenuii: 1. O; 2. Peo; 3. Poo; 4. P12o; 5. Piso; 6. P1go; 7. PaoNso; 8. PaoNeo; 9. PaoNgo; 10. Nso.

[Tnomans aensHku 52,5 M2. Y no6penus (B Buae ammodoca ¢ 46% P20s, 10-11 % N) BHOCHIIUCH OCEHBIO
Ha ryouny 12—14 cM 1o oOpabotanHOH 3501 1 BecHOU (B BUje amMMuadHou cenutpsl ¢ 34,6 % N) mepen
noceBoM Ha riryouny 10 cMm cesuikoii C3C-2,1. UedeBwniia BeIceBaslach U3 pacdera 2,2 MITH BCXOKUX CEMSH/Ta
BO BTOpO# mnojioBuHe Mas cesuikoii C3C-2,1 Ha miyOuHy 5—7 cM. ATpOTEXHUYECKHE MEPONPHUATHS 00IIe-
MIPUHSATHIC [T PETUOHA.

B ombiTax 1o onpezaencHU0 (GU3NYSCKUX U arPOXUMHUYECKMX CBOMCTB MOYBHI U BIMSHHS Ha HUX YJI00pe-
HUH, U3y4alIUCh JMHAMUKA BIQKHOCTH TOYBKI, COJIEPKAHUE W JTUHAMHKA JJIEMEHTOB IMUTAaHUS B METPOBOM
npoduie yepes kaxpie 20 ¢M, a 1o ya00peHHbIM BapuaHTaM Ha riryouny 0-20 u 20—40 cM u3 5 Touek Ha
JICIISTHKE.
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B oToOpaHHBIX 00pa3iax onpeaesiach BIaKHOCTh MOYBbI BecoBbIM MeTonoM (TOCT 28268-89), Hut-
paTHBINA a30T Ha HUTpaT-aHanuzatope 150.1 MU, noamwxkHBIN Qochop U OOMEHHBIN Kaduid U3 OIHOW BHI-
Tsokkd 1o Mauuruny (TOCT 26205-91).

B mporecce BereTanmu oTOMpaNrCh pacTUTENBHBIE 00pa3Ibl CO BCEX BapHaHTOB Mo 50 pacTeHUi yeueBu-
LBl C ENSAHKU NIPOXOAOM IO AuaroHany u3 10 Touek i onpeaenaeHnss XMMUYEeCKOr0 COCTaBa PpacTeHUH 110
(hazam pa3BuTHSL.

AHanu3 XMMHYECKOr0 COCTaBa PACTCHUI M CEMSH Y€YEBHUIbI MIPOBOIMICS IO YCKOPEHHOH METOIUKE
ornpeaeneHus a3oTa, pocdopa u Kaaust U3 0HON HaBeCKH 1Mo MeToauke [TuneBnya [15].

Bce pacuetst n 06paboTka maHHBIX TpoBeaeHa 1o Jlocmexosy [16].

B ycnoBusix 2018 u 2019 rona 3a c4eT oceHHE-3UMHUX OCAJKOB 00ECIEUMIICSl XOPOIIMH 3amac MpoayK-
THBHOW BJarum B MeTpoBOM mpodrre — 155 MM 1 148 MM COOTBETCTBEHHO. 3amachl BJIard B MPEATIOCEBHON
nepuon B 2020 roxy Hike — 119 MM (cpenuuii ypoBeHs). VX XBaTuii0, 4TOOBI NOTYYUTh APYKHBIE BCXOIBI.
Ha manpHeiimmii pocT U pa3BUThE pacTEHUH OOJIBINE BT aTMOC(EPHBIE OCAIKH U TeMIIepaTypa BO3ayXa.

Tak, ruapoTepMUYECKUe YCIOBHS BETETAIMOHHOTO MEpPHOAa B TOJbl MCCICAOBAHMS OBUIM Pa3HBIMU:
2018 roa — onaronpustaeid (I'TK=0,95), 2019 rox — octposacynumussiii (I'TK=0,31), 2020 rox — ymepeH-
Ho-3acyuutuBbsiil (I'TK=0,72).

3a BereranoHHbl niepuoa 2019 roga — Maif-aBrycT MecCAIbI BBIIAN0 Beero 57 MM, uto coctasiseT 30 %
oT HopMbl. OcaJiKu pacrpenenInch KpaiiHe HepaBHOMepHO 67 % BbINao B MoHe Mecsle (38 Mm). 3a Hiojb
— aBTYCT BBINAJO Bcero 15 MM u K (haze HBETEHUS NPOLYKTHUBHAS BJlara B KOPHEOOMTAEMOM CJIO€ MPaKTHIe-
CKH OTCYTCTBOBaJia U cocTaBisuia 1,2 MM B cioe 0—20 u 3,7 mum B ciioe 0—40 cm.

B 2020 rogy cutyarus Obiia Jrydire 3a CYET BBITIABIINX B WIOHE-HIONIE 0caakoB (114 Mm).

VYcnoBus yBIaXHEHUS OTPA3WIIMCh Ha TIOYBEHHBIX MPOIeccaX — 0COOEHHO Ha HUTPU(DUKAIIUH MUHEPaIIb-
HOTO a30Ta.

B roap! uccienoBaHus coiepikaHue a30Ta Ha KOHTPOJIBHOM (oHe 1o rpaganuu YepHenok B. I'. [17] ObI-
710 Ha cpeaHeM ypoBHe — 7,6-9,3 mr/kr B cnoe 0—40 cm, Ha yaoOpeHHBIX GoHax gocturio — 18,4-22.6 Mr/xr.

EcrecTBennas obecrniedeHHOCTH TIOUB QochopoM cornacHo rpananuu Yepuenok B. I'. [17] Obia Ha HU3-
KoM ypoBHe — 12—14 mr/kr moussl B cioe 0—20 cM, ¢ BHeceHneM (ocPOpHBIX YA0OpEeHUI OHO YBETUIHIIOCH
10 32,0-38,7 mr/kr.

Bo Bce romer conmepkanue kamus ObUTO HA O4eHb BhICOKOM ypoBHe — 800-900 u Gomee mr/kr B croe 0—
20 cM. Ot BHeceHMst a30THO-(OChHOPHBIX yIOOPEHHI CoJiep)KaHUe Kalus B IIOYBE HE H3MEHHIIOCH.

[TouBeHHO-KITMMAaTHYECKUE YCIOBHUS BIMSJIM Ha XMMUYECKHH COCTaB PAacCTCHUH B IEPUOJ BEreTaluy,
Tabu. 1.

Tab6nuna 1. XumMu4eckuii cocTaB pacTeHuil yeueBuIbI B ha3e BeTBIeHHUE, Yo

Bueceno, 2019 rox (I'TK=0,31) 2020 rox (I'TK=0,72)

KT JI.B./ra N P20s K20 N P>0s K20
0 2.71%0,05 1,86+0,01 6,01+0,01 1,53+0,01 1,42+0,01 4,08+0,01
Pso 3,09+0,08 1,94+0,06 6,14+0,01 1,74+0,03 1,51+0,03 4,19+0,01
Pso 3.23+0,02 1,9620,04 6,2240,01 1,82+0,03 1,52+0,03 4,21+0,01
P120 3,23+0,04 1,99+0,03 6,20+0,01 1,83+0,07 1,55+0,07 4,27+0,01
Pis0 3,15+0,03 1,92+0,02 6,46+0,01 1,77+0,01 1,46+0,01 4,30+0,01
Pigo 3,16+0,01 1,90+0,01 6,41+0,01 1,82+0,06 1,48+0,02 4,61+0,01
PooNao 3.39+0,03 2,09+0,03 6,43+0,01 1,96+0,01 1,47+0,01 4,32+0,01
PooNeo 3.32+0,11 2,0240,03 6,57+0,01 2,02+0,03 1,39+0,01 4,33+0,01
PgoNgo 3,43+0,01 1,92+0,03 6,51+0,01 2,14+0,01 1,41+0,01 4,44+0,01
N30 3,03+0,05 1,834£0,03 6,23+0,01 1,68+0,01 1,39+0,05 4,27+0,01
cpenHee 3,17+0,21 1,94+0,08 6,32+0,18 1,83+0,17 1,46+0,06 4,30+0,14

[Ipumeuanue. 2018 rony usmepenus B paze BETBICHUS HE IPOBOIIIIHCE.

W3 nannbix Tabn. 1 BuAHO, 4TO B (pase BETBICHHS caMO€ BBHICOKOE coJepikaHue Obulo y Kaius. Ero co-
JIeprKaHKe B 3aBUCHMOCTH OT YCJIOBH# rojia B cpeiHeM KoJsiebanoch ot 4,30 % no 6,32 %.

Ha coneprkanue Kaius B pacTeHUsX B (pa3e BETBJICHHUS BIIUSIO U BHECEHHE a30THO-(HOCHOPHBIX ymo0pe-
Huil. C yny4ieHrneM a30THO-(ocHOpHOro NUTAaHHUS OTMEYAJIOCh YBEIMUCHUE COACPKAaHUS Kajlus B PAaCTCHH-
ax Ha 0,4 % o gocdopubM ponam u Ha 0,35 % o azoTHO-HocHopHEIM PoHAM.

HaubGosbiee comepxkanue a3ota ObuI0 B octpo3acynuinBoM 2019 romy — 3,17 % 110 OmbITy, B yMEPEHHO
3acymuuBoM 2020 roxy menbie — Bcero 1,83 % mo oneiTy. B cpenHem pasHuna no roxam B cCOAEpKaHUU
a3ora B (pa3e BeTBIEHH cocTasisieT 1,7 pas.

Ha nakomnenwe a3ora B pacTeHHSIX HauOOJbIlIee BIHMAHME OKa3aau a3oTHele ymoOpenusa (+0,2 % B
2019r. u +0,3 % B 2020 1.). [loBBIICHNE COIEPKAHKS a30Ta B PACTCHHAX OTMEUAIOCHh W TPH BHECEHUH
¢dochopa. Yayumenue yciaoBuil GochopHOro NMUTAHHUSA TAKXKe MOBBIIIAJIO BOCTPEOOBAHHOCTH KYJIBTYpOU
a3oTa.
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Coneprkanne Gocdopa B pacTCHUSIX YeUEBHUIILI B (ha3e BETBICHUS OBUIO HIDKE, YeM COJEp)KaHHe a30Ta U
kanus. Ero cogepxanue B pacTeHHsIX ObLIO B 3—4 pa3 MeHbIIe, yeM Kaius U 1,5-2 pa3a MEHbIIe, 4eM a30Ta
u xojnebanock B npeaenax ot 1,46 mo 1,94 % no onbity. C yinydiienueM yciaoBuil pocopHOro muTaHus mesn
poct conepxkanus Gochopa B pacTCHHSX.

Tennenuusi, nposiBiaeHHas B (a3e BETBICHUS B HAKOIUICHUM MUTATEJIBHBIX 3JEMEHTOB IO yA0OPEHHBIM

(donam, coxpaHsiach B (aze 1BeTeHHE, Ta0. 2.

Tabnumna 2. XuMHYecKkHii cocTaB pacTeHuil YeueBHIbI B aze nBeTeHne, %

Bueceno, 2018 rox (I'TK=0,95) 2019 rox (I'TK=0,31) 2020 rox (I'TK=0,72)

KI JI.B./Ta N P20s K20 N P20s K20 N P20s K20
0 2.4120,01 | 0,78+0,01 | 3,95:0,06 | 2,63+0,01 | 1,2040,01 | 5,84+=0,01 | 2,04£0,06 | 0,74+0,05 | 4,15+0,01
Peo 2,42+0,01 | 0,96+0,01 | 3,99+0,01 | 2,74+0,01 | 1,25+0,01 | 5,57+0,01 | 2,22+0,01 | 0,84+0,01 | 4,20+0,01
Poo 2,49+0,03 | 1,02+0,01 | 4,04+0,01 | 2,86+0,01 | 1,26+0,01 | 5,56+0,01 | 2,27+0,01 | 0,86+0,01 | 4,28+0,01
P12 2,72+0,13 | 1,05£0,02 | 4,09+0,03 | 2,97+0,01 | 1,220,01 | 5,78+0,01 | 2,40+0,03 | 0,89+0,01 | 4,60+0,01
P1so 2,78+0,11 | 1,2140,01 | 4,16+0,06 | 2,89+0,01 | 1,22+0,01 | 5,58+0,01 | 2,24+0,01 | 0,89+0,01 | 4,68+0,01
P1so 2,73+0,11 | 1,34+0,01 | 4,14+0,12 | 2,74+0,01 | 1,22+0,01 | 5,90+0,01 | 2,26+0,04 | 0,87+0,01 | 4,60+0,01
PgoNso 2,84+0,03 | 1,16+0,07 | 4,38+0,13 | 3,03+0,01 | 1,19+0,01 | 5,72+0,01 | 2,54+0,03 | 0,86+0,04 | 4,72+0,01
PgoNeo 2,89+0,08 | 1,28+0,02 | 4,35+0,13 | 3,08+0,01 | 1,18+0,01 | 5,71+0,01 | 2,68+0,09 | 0,79+0,01 | 4,80+0,01
PgoNgo 3,07+0,01 | 1,33+0,03 | 4,29+0,07 | 2,93+£0,01 | 1,12+0,01 | 5,52+0,01 | 2,87+0,01 | 0,82+0,01 | 4,93+0,01
Na3o 2,53+0,08 | 1,13+0,01 | 4,24+0,03 | 2,80+0,01 | 1,14+0,01 | 5,254+0,01 | 2,80+0,01 | 0,74+0,01 | 4,22+0,01
cpenHee 2,69+0,22 | 1,13+0,18 | 4,16+0,15 | 2,87+0,14 | 1,20+0,04 | 5,64+0,19 | 2,43+0,28 | 0,83+0,06 | 4,53+0,28

B ¢aze uBerenus comepikanue azoTa ObUIO BEIIIE 1O ()OHAM C a30THBIME yJ00peHussMU. Pa3HuIia ¢ KOoH-
TPOJBHBIM (POHOM JIJIs a30THBIX yao0penuii (Peo) nocturia — 0,58 % B 2018 roay mo ¢pony PgoNgo u 0,50 % B
2020 roay no ¢ony PgoNeo. B 2019 rony pasuuia 6si1a Huxe — 0,22 %, Gon PgoNeo.

[To conepxkanmio hocdopa B pacTeHHAX B (a3e MBETEHHUS camas OONbIas pa3HUIA C KOHTPOJIEM Oblia B
2018 roxy mo ¢ony Pigo— 0,56 %, B 2019 roay no ¢ony Pg— 0,06 % u 2020 roay no ¢ony Pio — 0,15 %,
COOTBETCTBEHHO. YIyUllleHHe a30THO-(0oc(OpHOro MUTAaHUsSI CTUMYIIHPOBAIO MOTpebiIeHre Kanus. AHao-
TUYHO (haze BETBIEHHUS caMOe BBICOKOE cojepikaHue B ¢a3e npereHue Obuto y Kamus. B 2018 roxy cpennee
IO OMBITY COACP)KaHHE Kajus B pacTeHUsx Obuto 4,16 %, B 2019 rony — 5,64 %, B 2020 rony — 4,53 %.
[IponieHTHOE COOTHOIIEHHE MUTATEIBHBIX AJIEMEHTOB B PACTCHUSIX UYCUEBHUIIBI B (a3y IBETEHHE COXPaHH-
JIOCB.

OnHako, o cpaBHEHHUIO ¢ (pa3oil BeTBieHUE, B a3y LBETEHHUE OTMEUYEHO MOCTEIIEHHOE CHM)KEHHUE IPO-
HEHTHOTO COJIEPKaHUs MUTATENbHBIX 2IEMEHTOB — (pocdopa 1 Kaius, 4TO CXOJUTCS C pe3ysibTaTaMu Hccie-
nosauuit ['anast J. E., Ecaynko A. H. [8].

ConepxaHre MUTATENIBHBIX 3JEMEHTOB B pacTeHUsX B (asze uBereHus B ocTpo3acyuuinBoM 2019 roxy
OBLIIO CaMbIM BBICOKHM, OaronpusaTHbId 2018 roj xapakTepu30Bajcs CpeJHUM cojepxanueM, a 2020 rof ¢
CYMMOI1 OCa/IKOB 3a MIOHB-HMIONb B 114 MM XapakTepHu30Bajcs caMbIM MEHBIIIMM COJIEP>KaHUEM NMUTATEITbHBIX
3JIEMEHTOB.

Hakomnnenne a3ora B pacTeHUsIX B IEPHOA BereTaldd M IOCTENEHHOEe CHIDKeHHe (ocdopa m kamus
HaNpsMYIO OTPa3WIOCh Ha COJICPIKaHHE MUTATEIIbHBIX 3JIEMEHTOB B 3epHE YEUEBHIIBL, TA0J. 3.

Tabnuna 3. BausiHue ruAPOTEPMUYECKHX YCJIOBHIT H MUHEPATbHBIX YI100peHHii HAa XUMHYECKHIi COCTaB ceMsTH
yeuyeBHIbI, Yo

Buecetio, 2018 roa (I'TK=0,95) 2019 roa (I'TK=0,31) 2020 rox (I'TK=0,72)
KT J1.B./Tra N P20s K20 N P20s K20 N P20s K20

O 3,01+0,01 | 1,17+0,01 | 2,66+0,35 | 3,40+0,01 | 1,80+0,01 | 2,37+0,01 | 2,51+0,01 | 1,00+0,01 | 2,51+0,01
Peo 3,06+£0,09 | 1,40+0,01 | 2,69+0,27 | 3,75+0,01 | 1,82+0,01 | 2,36+0,01 | 2,57+0,01 | 1,03+0,01 | 2,52+0,01
Poo 3,11+0,15 | 1,50+0,01 | 2,72+0,24 | 3,80+0,01 | 1,87+0,01 | 2,30+0,01 | 2,76+0,05 | 1,10+0,03 | 2,55+0,01
P120 3,00+0,06 | 1,60+0,01 | 2,68+0,38 | 3,76+0,03 | 1,94+0,03 | 2,27+0,01 | 2,82+0,01 | 1,14+0,01 | 2,54+0,01
P1so 3,14+0,11 | 1,53+0,01 | 2,72+0,35 | 3,53+0,01 | 2,01+0,07 | 2,24+0,01 | 2,75+0,03 | 1,17+0,03 | 2,53+0,01
P1so 3,15+0,01 | 1,52+0,03 | 2,51+0,32 | 3,48+0,01 | 2,14+0,03 | 2,21+0,01 | 2,45+0,11 | 1,08+0,01 | 2,59+0,01
PaoN3o 3,23+0,09 - 2,79+0,01 | 3,81+0,03 | 1,93+0,07 | 2,20+0,01 | 2,63+£0,01 | 1,03+0,01 | 2,64+0,01
PgaoNeo 3,39+0,01 | 1,31+0,05 | 2,54+0,20 | 3,94+0,01 | 2,00+0,10 | 2,194+0,01 | 2,99+0,06 | 0,99+0,01 | 2,53+0,01
PgoNgo 3,44+0,01 | 1,44+0,01 | 2,49+0,20 | 4,04+0,01 | 1,91+0,10 | 2,14+0,01 | 3,27+0,11 | 1,25+0,01 | 2,51+0,01
N3o 3,26+0,05 | 1,32+0,01 | 2,43+0,13 | 3,55+0,01 | 1,81+0,01 | 2,20+0,01 | 2,77+0,05 | 1,01+0,01 | 2,54+0,01
cpennee | 3,18+0,15 | 1,42+0,13 | 2,59+0,12 | 3,70+0,21 | 1,90+0,11 | 2,20+0,07 | 2,75+0,24 | 1,08+0,08 | 2,51+0,04

Kak moka3piBaeT aHaau3 JaHHBIX XUMHWYCCKOIo CoCtaBa CEMIH TalII. 3, TCHACHIUA NOCTCIICHHOI'O YBCIIN-
YCHHA COACPIKAaHUA a30Ta COXPAaHUJIACH. B IMEPHOJ HaJIMBa U CO3PEBAHUA CEMSIH HAKOIIJICHHBIA B JIMCTBSX,
cTe0aaX u CTBOpKax 6000B a3oT ACCUMMIMPOBAJICA B 3€PHE, O9TO NOATBCPKAACTCA €TI0 HU3KUM COACPKAHUCM
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B cosioMe. B conome B cpemHeM 10 ombITY copepikanue azota: B 2018 romy — 1,50 %, B 2019 rony — 2,40 %,
B 2020 roay 1,29 %, uto HmXKe B 2 pa3a, 4eM B (pa3ax BETBICHUsI, IBETCHUS U 3€pHE.

CopeprkaHre Kamusi HEM3MEHHO CHIDKAJIOCh BeCh Iepruo Beretanun. B pacternsax B a3y BeTBIEHHS OT-
MedaJcs caMblil BEICOKHI MPOIIeHT Kanus Oomnee 6 %, a B 3epHe B 2—2,5 pa3a MeHblle. bonbinas 4acTh Kamus
HAKONMJIACh B (BereTaTuBHOW yact) comome: B 2018 romy — 4,63 %, B 2019 roxy — 5,0 %, B 2020 romy —
4,74 % no onbITy.

Conepxanue gocdopa B paCTeHHUSIX B IEPHOJ BErETallMH U 3€pHE HE CHIILHO H3MEHSIIOCh.

Brecenne QochopHbIx ynoOpeHunii ycmimBaiao nmorpedieHne a3ora, HO Ooyiee BBICOKUM COAEp KaHUEM
OTMEYANKCh BapHaHTHI C BHECEHHEM a30THBIX yaoOpenuil. B 6maronpusitabie 2018 1 2020 rr. cogepkanue
a30Ta OBLTIO MEHbIIE, YeM B ocTpo3acynumBoM 2019 roay kak B MepHO BereTaluy, Tak U B 3€pHE, YTO CBA-
3aHO C €T0 pa3daBIcHHEM B C(hOPMHUPOBABIIICHCS MaJICHEKOM Onomacce.

B 2018 romy camoe BBICOKOE COJEp)KaHWE a30Ta U Oenka (B CPEIHEM IO OMNBITY) OTMEYEHO MO (OHY
PooNgo — 3,44 % u 19,3 % cooTBeTCTBEHHO, TabII. 4.

Tabnuna 4. BausiHue yno0peHuii M ruipoTepMUYeCKUX yCI0BHii Ha yposkaiiHOCTB (1/Ta) U 0eJikoBOCTD (%) YedeBHIbI

YpoxaiHOCTh Benok YpoxaiHoCcTh Benok, % YpoxaiiHOCTh Benok, %
Bueceno «O» + npubas- % «/ra «O» + npubas- % ‘ «/ra «O» + npubas- % ‘ /ra
KT 1.B./Ta Ka, 1/ra Ka, 1/ra Ka, 1/ra
2018 rox ('TK=0,95) 2019 rox (I'TK=0,31) 2020 rox (I'TK=0,72

«O» 115 16,8 193,2 1,8 19,0 34,2 15,0 141 | 2115
Peo +3,6 171 258,2 +0,3 21,0 44,1 +3,2 144 | 262,1
Pgo +3,7 174 264,5 +0,6 21,3 51,1 +6,0 155 325,
P120 +5,6 17,6 301,0 +0,8 21,1 54,9 +8,4 15,8 | 369,7
Pis0 +4,5 16,8 268,8 +0,7 19,8 49,5 +6,1 154 | 3249
P1so 45,5 17,6 299,2 +0,7 19,5 48,7 +3,6 13,7 | 2548
PgoN3so +5,1 18,1 300,5 +1,0 21,3 59,6 +8,7 14,7 | 3484
PgoNeo +4,8 19,0 309,7 +0,7 22,1 55,2 +7,8 16,7 | 380,8
PgoNgo +6,7 19,3 351,3 +1,1 22,6 65,5 +6,5 18,3 | 3934
Na3o +1,8 18,2 2421 +0,3 19,9 418 +3,5 15,5 | 286,7
Cpennee +4,6 17,8 271,7 +0,7 20,8 49,9 +5,9 154 | 3142
HCP 0,95 (ypoxait) 1v3 0123 2122
m, % 3,1 3,32 3,22

B ocrpozacynuimBoM 2019 rogy camoe BBICOKOE COJIEpaHHE a30Ta IMOJydeHO Ha (poHaX ¢ BHECEHHUEM
a30THBIX yaoopenuit no 4,0 %, uto onpeaenwio u coaepkanue Oenka ot 19 mo 21 % o dochopHbiM, 10
23 % mo azotHO-ocopHbM Bapuantam. Ha ¢one Py 3a cuer azora conmepxanue Oenka MOBBICHIIOCH Ha
1,3 %. CooTBeTCTBEHHO cojepxkaHue Oeyka Ha Heyao0peHHOM (oHe, T.e. Ha KoHTpoJie 0buI0 Ha 0,3% Hmke
W TOBBIIIANOCH 3a cueT ocdopa Ha 1,3 %, npuuem ¢ noBeimenreM 103 10 90 kr. Ha 6onee Boicokux (onax
cojiepkanue Oenka cHmxkanoch ¢ 21,3 10 19,5 %, 4yTo rOBOPUT O TOKCHYHOM JICHCTBUM NEPEU30bITKA TUTA-
TEJBHBIX BELIECTB.

B 2020 romy 4eueBniia XOpolIo pearnpoBaia Ha BHECEHHE a30THBIX YAOOpEHUH, OBHIMIAs COJepKaHUe
azora Ha 0,76 % u cOOTBETCTBEHHO cojiep kaHue Oenka yBennuusaiiock 10 18,3 % B cpaBHenuu ¢ 14,1 % Ha
KOHTpOJIE.

Cdopmuposasiiasics B TOIbI HCCIIEA0BaHUS YPOKANHOCTh M KAYECTBO YEUEBHILIBI, SIBISIOTCS OTPaXKEHUEM
KIIMMAaTUYECKUX U CO3JIaHHBIX OYBCHHBIX YCIOBUH. BIusiHIE KIMMaTHUECKUX yCIOBUH BHIIHBI B KOHTpPACT-
Ho ypoxaitHocT 2019 roma (1,8 w/ra) n 2020 roga (15,0 w/ra), pasuuna B 8 pa3, HO Ka4yecTBO JIydile B
ocrpozacyuuiueoM 2019 roay. 2018 rox 6bu1 cambim OnaronpustHeM (I'TK=0,95), onHako 1Mo cpaBHEHHIO ¢
ymepenHo-3acynuiuBeiM 2020 rogom (I'TK=0,72) ypokaiiHOCTb U mpubaBKa HUXKE, YTO CBSA3aHO C pacipe-
JIeTICHHEM OCaJIKOB B BereTallMOHHbIN mepuona. B 2020 roxy oHM NpUIUIMCH HAa KpuTHYeckue (aszbl pocrta
(Bcxonpl, IBeTEHUE, (hopMupoBanue 6000B), YTO CIOCOOCTBOBAIO (POPMUPOBAHUIO BBICOKOH YPOXKaHHOCTH —
23,4u/ra o dony Pixp u 23,41/ra mo dony PgpNszo — 23,71/ra ¥ HU3KOMY Ka4yeCTBY [0 CPaBHEHHIO C
2018 rogom.

@®oHBI MUHEPATBHOTO NUTAHKS, CO3J]aHHbIE BHECEHHUEM YJI00pEHUI, CITOCOOCTBOBAIN YBEIHMYSHUIO YPO-
XKaAMHOCTH U YIY4YLICHUIO KayecTBa YeUEBHUIIbI O ONPEAEIICHHOro YpoBHS. B paszHbie roasl ¢OHBI TUTAHUS,
CO3JIaHHBIE BHECCHUEM YI0OpEHHH, IIOKA3aBIINe JIyUlIyI0 YPOKalHHOCTh, QOPMHUPOBAIIH U JIy4lllee Ka4eCTBO
CeMsIH, OHM U OBUTM ONTHMAJIBHBIMU JUIS JAHHOW KyJBTYpbI, copTa. [lo ¢ochopy onTumManbHBIM MOKHO CUH-
tath — 25-27 mr P2Os/kr noussl B cioe 0-20 cm, mo azoty — 12—14 mr N-NOs/kr moussr B cnoe 0—40 cm.
JanbHeliiee yBeIn4eHne BHECEHHBIX J103 CHIKAJIO YPOKaHOCTh M KaYeCTBO.

3axkioueHue

HccnenoBanus nmokasajiy, YTO Ha HAYaIbHBIX 3Tallax POCTa YEUEBHIIA MMEET BHICOKOE CO/IECpKaHUE MUTa-
TeJIbHBIX 3JIEMEHTOB, 0COOCHHO BhIACIsICS Kanui 4,1-6,6 %, nanee azor 1,5-3,4 % u docdop 1,4-2,1 %.
[To mepe pa3BuTHs pacTeHuil yeueBULbI (B a3y LBETeHHUs) UIeT cHIKeHHE (ocdopa 1 Kamusi B HapacTaro-
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e Omomacce, HO Jlaxke Torjaa mokasarenu Obut Beicokue: (ocdop — 0,7-1,3 %, xammii — 4,0-5,9 %. Ilo
Mepe pocTa U pa3BUTHS YEUEBHIIBI COACPIKaHUE a30Ta B paCTEHUAX POCIIO.

BHrecenne MuHepanbHbIX yHOOPEHUH HOIOKUTEIBHO BIMAJIO HA COAEP)KaHUE IMUTATEIbHBIX JJIEMEHTOB B
MOYBE M MX HAKOIUIEHHE B pacTeHusx. Jlydine Bcero mokasanu cedst a30THO-PocopHbie POHBI C ONTHMANb-
HBIMH YPOBHSIMH 00€CIICUEHHOCTH NUTATENbHBIMHU BEILECTBAMH, T.€. (JOHBI ¢ HaMIy4Ieil npudaBKoil K ypo-
xaro. YeueBHIia XopoIIo OT3hIBAJIaCh HA BHECEHUE MUHEPAJIbHBIX YAOOPCHUH W yilydlIaia KaueCTBO CEMSH
yeueBuibl (+3,2—4,2 % Oenka).

HemanoBaxHoe 3HaueHHe B N3MEHEHUH COJEP)KaHUSA U HAKOIJIEHUH NMUTATENbHBIX BEIECTB UMEIOT TUJI-
POTEpMHUYECKUE YCIOBHS, KOTOPbIE HANPSIMYIO CBsi3aHbI ¢ ()OPMHUPOBAHMEM OMOMACCHI U paclpeleCHHEM
MUTATEIbHBIX BELLIECTB B HEH.

W3 BeIIIEcKa3aHHOIO MOXHO CIENaTh BBIBOA, YTO COAEP)KaHUE MUTATENIBHBIX JIEMEHTOB B CEMEHAaX de-
YEeBUIIbl HAUMHAIOT HAKAIJIUBAETCS YK€ HAa HaYaJIbHBIX 3Talax pocTa M pa3BUTHs pACTEHUH, U B JaJIbHEHIIIEM
SIBJISIOTCSL OCHOBHBIM HCTOYHUKOM ITUTATENBHBIX 3JIEMEHTOB NP HanuBe 3epHa. [losTomy 3abmaroBpemen-
HOE BHECEHUE MUHEPAJIbHBIX YAOOPEHHH M CO3aHHE ONTHUMAIBHBIX yCJIOBHH MHUHEPATBLHOTO MUTAHUS 103-
BOJISIET HE TOJIBKO IIOJYYUTh BEICOKHM, HO M KAUECTBEHHBIN YpOXKail.

Uctounuk ¢unancuposanus: rpantoBblii mpoekt AP05133069 «Pa3pabotaTs 1 BHEIPUTH PUEMEI pea-
JU3alMU OTeHIHAaNa MPOAYKTUBHOCTH NEPCIEKTUBHBIX Ul CyXOCTenHON 30HbI Kazaxcrana copToB ueue-
BUILIbI, HA OCHOBE OIpEJENIEeHUsI ONTUMANBHBIX Ul HUX MapaMeTpoOB arpOXMMHUUYECKHX CBOWCTB MOYBBI U
CIOCO0OB HMX JOCTHKEHUSI, 00ECIICUNBAIOIINX MOBBIIIEHNE UX KOHKYPEHTOCIOCOOHOCTH B YCIOBHSIX IUBEP-
CU(HKALMN 3ePHOBOTO MPOU3BOJICTBA», PYKOBOAUTENEM KOTOpOTro OblIa 1.C.-X.H., mpodeccop B. I'. Uepne-
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JAUHAMUKA HAKOIIJIEHUSA JIEMEHTOB IIMTAHUS OBCOM .
B 3ABUCUMOCTH OT IPUMEHEHHMA HOBbBIX ®OPM KOMIVIEKCHBIX Y IOBPEHUU,
MUKPOYJAOBPEHUU U PEI'YJISATOPA POCTA

0. B. MYP30BA

YO «benopycckas eocyoapcmeennas opoenos Oxmabpwvckou Pesonoyuu
u Tpyodosoeo Kpacnozo 3Hamenu cenbCKOX0351ICMBEHHAS AKAOEMUAY,
. l'opku, Pecnyonuxa beaapyco, 213407

(ITocmynuna 6 peoaxyuro 31.08.2022)

B cmamve npusedenvi pe3ynomamsl mpexaemHux uccie008anuti ¢ NIeHYAMbIM U 20103ePHbIM 0BCOM, 20€ U3YUEHO IUAHUE HO-
661X POPM KOMIIEKCHBIX YOOOPeHUll, MUKPOYOOOpeHUll U pe2ysimopa pocma Ha OUHAMUKY ROMPeOIeHUs: MAKPOIIeMeHmos (azoma,
gocgopa u xanus). IlosviueHHbIM COOEPICAHUEM A30MA @ 3€PHE NICHUAMO20 08CA COPMA 3anagem OMaAULAIUCy 6aPUAHMbL C NPU-
MeneHuem Komniekcrnozo yooopenus Hympusanm naoc na ¢one NeoPeoKoo+Nso u muxpoyoobpenus A0ob6 Medv na gone
NgoP70K120+Nao (2,21 u 2,34 %). Coodepaicanue ghocgopa 8 3epue no sapuanmam onvima usmMeHAIacs Hesnauumenvo. Haubonvuee
KOUYeCmeo Kanusi 6 3e¢pHe 6bl1o 6 gapuanme ¢ ucnonvzoganuem Hympusanma nmoc (0,61 %) u muxpoyodobpernus MuxpoCmum-
Meow JI (0,62 %) na ghone NeoPeoKeo + Nao. Hauborvuuii yoenvruiii vinoc asoma (24,2-26,3 ke) Ovin 6 6apuanmax ¢ ucnonb306aHu-
em mukpoyoobpenus MukpoCmum-Meow JI, komniexcnoeo yooopenus Hympusanm natoc Ha ghone NeoPeoKeo+Nso u muxpoyodobpe-
Hust A006 Meow na pone NaoP70K120+Nao, a ghocgpopa (11,8 ke) nabarodancs é sapuarnme npu Hekophegoi nookopmxe Adobom Meowb
na gpone NeoP70K120 + Nao u kanus (28,3 re) npu nexopnesoti nookopmre MurxpoCmumom-Meow JI na ¢pone NeoPsoKeo + N3o. Umo
Kacaemcs 20103epHO20 Copma oéca, mo Haubovuee cooepoicanue asoma 6 3ephe (2,77 %) nabniodanocs 8 sapuanme ¢ UCHONb3064-
Huem muxpoyoobpenuss A006 Meov na gone NaoP70Ki20+Nao. Makcumanvnoe codepoicanue gocgopa 6 sepue 3aghuxcuposarno npu
HeKkopHesou nookopmke Hympuearnmom nuoc (1,13 %), a kanua 6 sepue (0,39-0,40 %) 6vino 6 sapuanmax MuxpoCmum-Medws JI na
gone NeoPeoKao + N3o u npu ucnonvzosanuu pecynsmopa pocma xocun na gone NooPsoKeo, Hympusanma nuoc na gpone NooPeoKoo
u NeoPeoKao + N3o.V amoco copma osca yoenvuwiii gbinoc azoma maxcumanvhovix genuyun (28,2-30,1 x2) docmuean 6 éapuanmax c¢
ucnoavzosanuem k MuxpoCmuma-Medw JI u Hympusanma niroc na ghone NeoPeoKao + Nso, A@K ¢ B, Cu u Mn + Nsou 4ooba Meow
na ghone NgoP70K120 + Nao.

Knrouesvie crosa: osec, y0obperus, Mukpoyooopenus, peyismop pocma, oowuti azom, gpocgop, kanuil.

The article presents the results of three-year studies with filmy and naked oats, where the influence of new forms of complex ferti-
lizers, micro-fertilizers and a growth regulator on the dynamics of consumption of macronutrients (nitrogen, phosphorus and potas-
sium) was studied. Variants with the use of complex fertilizer Nutrivant plus against the background of NeoPsoKgo+N3o0 and micronu-
trient fertilizer Adobe Copper against the background of NsoP7oK120+Nao (2.21 and 2.34 %)) differed in the increased nitrogen content
in the grain of filmy oats of the Zapavet variety. The content of phosphorus in the grain according to the variants of the experiment
changed slightly. The highest amount of potassium in the grain was in the variant with the use of Nutrivant plus (0.61 %) and micro-
fertilizer MicroStim-Copper L (0.62 %) against the background of NeoPsoKgo + N3o. The highest specific nitrogen removal (24.2—
26.3 kg) was in the variants with the use of MicroStim-Copper L microfertilizer, Nutrivant plus complex fertilizer against the back-
ground of NeoPsoKoo+Nso and Adobe Copper microfertilizer against the background of NgoP7oK120+Na4o, and phosphorus (11.8 kg)
was observed in the variant with foliar top dressing with Adobe Copper against the background of NsoP70K120 + Nso and potassium
(28.3 kg) with foliar top dressing with MicroStim-Copper L against the background of NeoPsoKeo + Nso. As for the naked oat variety,
the highest nitrogen content in the grain (2.77 %) was observed in the variant with the use of Adobe Copper microfertilizer against
the background of NsoP70K120+N4o. The maximum content of phosphorus in the grain was recorded with foliar feeding with Nutrivant
plus (1.13 %), and potassium in the grain (0.39-0.40 %) was in the MicroStim-Copper L variants against the background of
NesoPeoKeo + Nso and when using the Ecosil growth regulator against the background of NooPsoKeo, Nutrivant plus against the back-
ground of NeoPeoKao and NeoPeoKgo + Na3o. In this variety of oats, the specific nitrogen removal of maximum values (28.2-30.1 kg)
was achieved in the variants with the use of MicroStim-Copper L and Nutrivant plus against the background of NeoPeoKoo + Nso,
NPK with B, Cu and Mn + Nso and Adobe Copper against the background of NsoP7oK120 + Nao.

Key words: oats, fertilizers, micro-fertilizers, growth regulator, total nitrogen, phosphorus, potassium.

Beenenue

OnHUM U3 OCHOBHBIX KPUTEPHEB OLEHKU XO3SMCTBEHHOW AESITENBHOCTH CEIbCKOXO3SIICTBEHHBIX Mpea-
MPUSATUN HAPSAAY C YBEJIUUYEHHEM 00beMa MPOU3BOJCTBA CTAHOBUTCS KauyeCTBO MPOayKIuu. Ha moBbliieHne
KauecTBa 3€pPHA MOJIOKHUTEIBHOE BO3JICHCTBHAE OKA3hIBAIOT arpOTEXHHUYECKUE IPUEMBL: COOIIIOIEHUE CEBOOD-
OpOTOB, MOAOOD MPEIIIECTBEHHMKA, ONTUMAIbHBIE HOPMBI BhICEBA, IPUMEHEHHUE PETYIISITOPOB POCTA U XH-
MUYECKHX CpeACTB 3amuThl. OTHAKO Cpely NMEepeYrCIeHHBIX (DaKTOPOB HamboJiee CYIIeCTBEHHOE JCHCTBUE
Ha yIydIIeHUE Ka4eCTBa CEIhCKOXO03SIHCTBEHHBIX KYJIBTYP OKa3bIBAIOT MUHEPATIbHBIC YIOOPECHUS, KOTOPHIE,
MOBBIIIAST YPOKAUHOCTh PACTCHUHN, U3MEHAIOT COACP>KAHUE B HUX HE TOJBKO BAXKHBIX JJIS YEIOBEKA U KU-
BOTHBIX 3JIEMEHTOB ITUTaHUS, HO M HAKOIIJICHHE OEJIKOB, CaxapoB, )KHPOB, KpaxMalia  IPyTux BemiecTs. Vc-
MOJIb30BaHUE YAO0OpeHHUI 0e3 ydera OMONOTHYecCKUX 0COOEHHOCTEH KYIbTYp, CBOWCTB MOYB M MOYBEHHO-
KJIMMAaTHYECKHUX YCIOBUH MHOTAa MOXET IIPUBECTH K CHIDKCHHIO KadecTBa yposkas. JleiicTBue ymobpenuit Ha
KaueCTBEHHBIM COCTAB PACTEHUN OMpENEsIETCS TEM, YTO MUTATEIbHBIE BEIIECTBA, MOCTYMAIOIINE B PACTCHUS
13 yIOOpEHUH, BXOASIT B COCTaB BAKHEHUITUX OPTAaHMYECKUX COSAMHEHHWI W IMOBBIMIAIOT UX COJEPKaHHUE B
ypoxae. KpoMe Toro, oTAenbHbIC 2IIEMEHTHI TUTAHUS OKa3bIBAIOT BIUSHUE Ha aKTUBHOCTh (DEPMEHTATUBHBIX
cucreM pacteHuid. CielyeT HMETh B BHJLY, YTO YIPABISATh MPOIIECCOM MUTAHUS H TOIY4aTh HEOOXOAUMBIN
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3¢ ¢exT B GOpMHUPOBAaHUH Ka4eCTBEHHOHN MPOAYKUUH MOXKHO JIUIIL HIPH HAYYHO-OOOCHOBAaHHOM IpPHUMEHE-
HUM yJOOOpEeHHi, ¢ Y4eTOM OHOJOTHYECKHX M (U3HOIOTUYECKUX OCOOCHHOCTEH CEeNbCKOXO3IHCTBEHHBIX
KYJIbTYpP, IOYBEHHBIX yCJIOBHUI, CTEIIEHH KUCJIOTHOCTH U 3amacoB rymyca, pocdopa u xanus, a Takxe pax-
TOPOB BHeIIHeW cpenpl [1].

B Hacrosimee Bpemst 0oJbIioe BHUMaHUE YAETseTcsl pa3paboTKe U BHEAPEHHUIO B IPOU3BOJICTBO PECYPCO-
cOeperamoImx CUCTeM yI0OpeHH CebCKOX03IUCTBEHHBIX KynbTyp [2]. Hanbonee s dexTuBHBIM U OBICT-
poneicTByomyM (HaKTOPOM, CIIOCOOCTBYIOLIMM IOBBILICHHIO YPOXKAallHOCTH M KadecTBa CEIbCKOXO3si-
CTBEHHBIX KYNBTYp, SBJISIOTCS yA0OpeHus [3].

Jns co3maHusi ypoxKas pacTeHUs! MOTPEOISIIOT ONpelesIeHHOe KOJIMYECTBO IUTATENIBHBIX JJIEMEHTOB B
Pa3NUYHBIX COOTHOILIEHHSAX. DTO 3aBUCHUT OT HACIIEACTBEHHOW MPHUPOBI PACTEHHUN, IPUMEHEHUs YI00peHHI
Y yCIIOBHH BHENTHEH cpepl. [[oTpeOHOCTh CeNbCKOX03IMCTBEHHBIX KyIbTYp B DJIEMEHTaX MUTAHHUS XapaKTe-
pusyertcs conep)kaHueM ux B pacTeHusX. ComeprkaHne a30Ta U 30JIbHBIX 3JIEMEHTOB B PACTEHUSAX 3aBUCHUT OT
OHMOIOTHYECKUX OCOOCHHOCTEH KyNbTyphl. Tak, MaKCIMaIbHOE COAepKaHMe a30Ta XapaKTepHO A1 0000BBIX
KyJBTYp, KaJus — Ui KOPMOBBIX KOPHEILIO0B, KapTodes [4, 5].

XHUMHUYECKHUH COCTaB pacTEHUI HEMOCTOSHEH B TEUCHWE BereTalud. B mepBbie ¢a3bl pocTa W Pa3BHTHS
MIOTJIOUIEHNE 3IEMEHTOB MUTAHUA KyJIbTYPOH 3HAUUTEIHHO ONEpPEKaeT CHHTE3 UMH OPTaHNYECKHUX BELIECTB,
MIO3TOMY COJIEpKaHUE 3JIEMEHTOB IUTAHUS B 3TOT IIEPHOA BhIIIE, YeM B KOHIIE Beretanuu. Kpome toro, pac-
TEHHUS BO BTOPOH IOJIOBHHE BEreTallMU TEPSAIOT HEKOTOPHIE 3JIEMEHTHI, MpexJie Bcero kanuid. [lorepu aie-
MEHTOB NUTaHUS OOBSICHSAIOTCSI OTMUPAHUEM U OIAJICHUEM CTaPBIX JHUCTHEB, & TIOTEPH KaJIMsI — €I U BBIMBI-
BaHUEM JOXKASIMH U3 HaJA3EMHBIX OpraHoB. BennunHa yJenbHOro BhIHOCA MUTATENbHBIX BEIECTB Y OJHUX U
TeX e KyJbTYp MOXeT cyuiecTBeHHO (B 1,5 pasa u Ooisiee) pasnuuaTbcs B 3aBUCHMOCTH OT ITOYBCHHBIX
YCIIOBHH, YpOBHS YpOXKailHOCTH, COpTa, J03bl BHECEHUS yIOOpPEHUM, OTOJHBIX YCIOBUM, OPOIIEHUS U T.1.
BbIHOC 351eMEHTOB MHMTaHMA, KaK MPaBUIIO, YBEIWYMBAETCS IPU BHECEHHWH ynoOpeHuil. B onTumanbHBIX
YCIIOBHSX pacTeHHe 00Jiee IKOHOMHO PacXOIyIOT dJIeMEHThI tutanus [4, 5].

Lenp uccnenoBanuii — U3y4UTh JUHAMHUKY HAKOIUICHHUS! U BHIHOC OCHOBHBIX 3JIEMEHTOB MUTaHMS [ICHYA-
THIM U TOJIO3EPHBIM OBCOM B 3aBUCHMOCTHU OT NMPUMEHEHHUSI HOBBIX ()OpPM KOMIUIEKCHBIX YI0OpEHHH, MUKPO-
yA0OpeHuil u perynsTopa pocra.

OcHoBHas 4acTh

IToneBsie uccnenoBanus ¢ oBcoMm nposoguwin B 2013-2015 rr. Ha tepputopun YHI[ «OnbiTHRIE DO
BI'CXA» Ha NepHOBO-ITO/A30JIMCTON JIETKOCYTIMHUCTON TOYBE, Pa3BUBAIOIIEHCS Ha JETKOM JIECCOBUIHOM
CYTJIMHKE, IOJICTUIIAEMBIM C TIIyOMHBI OKOJIO 1M MOPEHHBIM CYTIIMHKOM.

[TaxOTHBIN CJIOM MOYBBI 110 FOAAM HCCIENOBAHUM XapaKTEPHU30BAICA CIEAYIOIUMU arpOXUMHYECKHUMHU
MTOKA3aTeJSIMA: KUACIYIO M OJNIM3KYIO K HEHTpanbHOHU peakiuio mouBeHHoi cpensl (pHkel 5,1-6,1), HU3KO0OE 1
cpennee conepxkanne rymyca (1,2—1,7 %), MOBBIIIIEHHOE M BHICOKOE COJCP)KAaHNE MOBIKHOTO COCTUHEHUS
¢docdopa (225-318 mr/kr), cpenHee M TOBBINIEHHOE COJIEP)KAHUE TOABIKHOTO coeAanHeHus kamus (173—
238 MI/KT), HU3KYIO U CPEIIHIOI 00eCIeUYeHHOCTh MOABMKHON Menbio (1,2—2,2 mr/kr). [louBa OmbITHOTO
y4acTKa 10 CTEIeHH OKYJIbTYPEHHOCTH OTHOCUTCS K cpeqHeoKyIbTypeHHOH (Mok — 0,76).

OOBeKTaMu HCCIeIOBAaHNUH SBISUIMCH BKIIIOUSHHBIE B [ 0CyIapcTBEHHBIN peecTp cOpToB 1o PecmyOmuku
Benapyce mienvatsiii copt oBca 3anaseT (BKIroueH B peectp B 2006 rogy) u ronosepHslid copT oBca [oma
(BximroueH B peectp B 2009 roy). O6a copra BeiBeniensl B PYII «Hayuno-npakrtudeckuii nentp HAH bena-
PYCH T10 3eMJICIEITUION.

OO6was momans aensHkn — 21 M2, ydetHas — 16,5 M2, OBTOPHOCTH — YeThIpEXKpaTHas. MeTos pa3me-
LIEHUSI BApUAHTOB B MOBTOPEHUU — peHaoMu3npoBaHHblid. [loceB ocymectsisics B 2013 roay 13 mas, a B
2014-2015 rr. — 23 u 24 anpens. [ToceB oBca ocyIiecTBIsUICA HaBeCHOM cesuikoi «RAU» ¢ mupuHoit 3axBa-
ta 3 M. ['myOuna 3anenku cemsH — 3—4 cum. IIpeniecTBeHHUK — 36pHOBBIE KYJIBTYPHI.

Cxema ombiTa ¢ OBCOM BKJIIOYasia ciieAyroiue Bapuanthl: 1. be3 ynoopennii; 2. N1sPeoKoo: 3. NeoPsoKoo;
4. NgoPsoKoo: 5. NeoPsoKao + Nao; 6. NeoPeoKgo + Dxocmi; 7. NooPsoKoo + MI/IKpOCTI/IM-Me,Z[L JI; 8. NooPesoKgp +
Ano06 Menpb; 9. NgoPsoKoeo + HytpusanT mtoc; 10. A®K ¢ B, Cu, Mn + Nz (s3xBuBanentusiii mo NPK Bapu-
auty 5); 11. NeoPeoKeo + N3o+ HyrtpuBant mmmroc; 12. NeoPeoKoo + N3p + MukpoCtum-Mens  JI;
13. NgoP70K120 + Nso+ Ano6 Menpb.

O6paboTka MOYBHI BKIIOYANA: 350JI€BYI0 BCHAILIKY, OCEHHIOIO KYJIBTHUBAIMIO, BECEHHIOI KYyJIbTHBAIHIO,
MPEAOCEBHYIO0 00paboTKY.

[Ipu yxoze 3a noceBamu npoBoAWin 00padboTKy repounmaom Ilpuma, C3 306,25 r/n B nose 0,6 n/ra (pa-
3a kymenus), pyaruiuaom Pexc JIyo, KC 497 r/a B no3e 0,6 n/ra u uncektunuaom buckas, M/l 240 r/n B
no3ze 200 r/ra. [IporpaBnuBanue ceMsiH oBca mpoBoauiH mpenapatoM Kunro-Zyo — 2,5 n/T cemsan. B onbiTax
BHOciH KapOamun (46 % N), ammodoc (12 % N, 52 % P,Os) n xnopucteiii kammit (60 % K>0). Taxoke
MPUMEHSIIM HOBOe KoMIutekcHoe ynoopenue (ADK c 0,1 % B, 0,15 % Cu u 0,1 % Mn) mis ocHOBHOTO BHE-
ceHus, paspaborannoe B MHcTUTyTE mouBoBeneHus u arpoxumun HAH Bemapycu, BomopacTBopuMoe KOM-
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IieKcHoe yaoOpenne HyTpuBaHT IITIOC M3pamiIbCKOTO MPOM3BOACTBA, OEIOPYCcCKOe KOMILIEKCHOE MHKPO-
yaoOpenue ¢ perynastopoM pocta MukpoCtum-Menb JI u monbckoe Mukpoynodperrne Anod Mens, peryss-
TOp pocTa DKOCHIL.

B Teuenue Bereranum pacteHHi ObUTH MpoBeleHBI (PEHOJIOTHYEeCKre, OMOMeTpuiYecKre HaOIIOACHUS U
y4eTbl. YOopKy mpoBoamiu kombaitHoM Camiio-500 B ¢a3y momHo# crenocty 3epHa. Ypokaid yIUTHIBAIH
NOACISIHOYHO. JlaHHBIC ypoXKallHOCTH NPUBOIMIH K 14 % BrnaskHOCTH [5].

MeTteoposoruueckre yCiaoBUs 10 TOAaM HCCIIEOBAHUN TPU BO3AEIBIBAHUH TIEHYATOTO U TOJO3EPHOTO
0Bca ObUTH HEOJUHAKOBBIMH KaK 10 TEMIIEPATYPHOMY PEKHMY, TaK M MO KOJUYECTBY BBIMABIINX OCAIKOB.

B menom, Bereranmonnsie mepuoabl 2014-2015 rr. okazanuch OIarompuATHBIMHA I (DOPMHUPOBAHUS
yposKasi 0Bca, 4TO M 00ecreyrnBajo MOIydYeHHe CaMOi BBHICOKOW YPOKaWHOCTH 3TOM KYJIBTYPBI U3 TpeX JIET
mpoBeneHust onbiToB. [loceB (23 ampens) u yoopka (7 aBrycra 2014 roma u 11 aBrycra 2015 roma) oBca B
3TH TOJBI UCCIIEOBAHUH MPOBOJMINCH B ONTHMANbHBIE CPOKH. TEXHOIOTHS BO3/ACTIBIBAHHUS OOILCTIPUHSTASL
nst Pecry6nuku Benapycs [5].

Craructuueckyro 00paboTky nanHbix npoBoawin 1o b. A. Jlocnexosy [6] u M. ®@. JlemGuiikomy [7].

[Ipumenenne ymnoOpenuii Hanbosee CyleCTBEHHOE BIMSHHE OKa3ajo Ha COJAEpXKaHWME a30Ta B 3€pHE U
conome oBca. [Ipu BHecenun NisPeoKao, NeoPsoKao, NooPsoKoo 1 NeoPsoKeotNso o cpaBHeHMIO ¢ BapuaHTOM
0e3 BHeceHUs yIoOpeHnid coiepikaHne a30Ta B 3epHE IUIEHYATOro OBCa COpTa 3amaBeT BO3POCIIO B CPEeTHEM
3a TpH roja ucciaenoBanuii Ha 0,14, 0,28, 0,33 u 0,45 % u B conome Ha 0,05, 0,11, 0,14 u 0,15 %.

CriocoOCTBOBaIO HEKOTOPOMY BO3PACTaHUIO COJEpPKAHHS B 3€pPHE OBCa a30Ta MPUMEHEHHE PETyJsaTopa
pocTta JKOCHII, HEKOPHEBBIE NMOJKOPMKHU ITOCEBOB OBCA KOMIUIEKCHBIM yno0peHreM HyTpuBaHT Iuiroc, MHK-
poynobpennem MukpoCtum-Mens JI u Ano6 Menp Ha dore NooPsoKoo, a Takxke umcmonbp3oBanne Mukpo-
Crumom-Mensb JI Ha done NeoPsoKgo+N3o. [IoBEIIICHHBIM cOiep)KaHHEM a30Ta B 3€pHE OTIMYAIUCH U Bapu-
aHTBI C MPUMEHEHHEM KOMILUTEKCHOTO yaoOpenus HyrpusanT murtoc Ha GoHe NeoPeoKoo+N3zo 1 MuKpOym00-
penust Ao6 Menpb Ha hoHE MaKCUMAaJIBHBIX 103 MUHEpaIbHbIX ynoopenuit NeoP70Ki20+Nao (2,21 u 2,34 %).
MakcuManbHOe coaep)kaHue a3oTa B conome miueHdaroro osca (0,74 %) Habmoganocs B BapuaHTe C HC-
MOJIb30BaHUEM MHKpOy00peHus Anod Meap Ha dore NgoP70K120+Nao.

Conepxanne ocdopa B 3epHE U COIOME IJICHIATOrO OBCA B CPETHEM 3a TPH T'Ofa 10 BapHaHTaM OTIbITa
W3MEHsIach HE3HAYUTENLHO. B OONBIIMHCTBE yA00psSeMbIX BapuaHTax B 3€pHE OHO OBLUIO HECKOJIBKO BHIIIE,
4eM B BapWaHTax Oe3 BHeceHHs ynoOpeHunil. HambombIiiee KOJMYECTBO Kallks B 3epHE OBUIO B BapHaHTE C
WCTIOJIb30BaHHeM KoMILIekcHoro ynoopenus Hyrpusant muttoc (0,61 %) u Mmukpoynoopenust MukpoCtum-
Menp JI (0,62 %) Ha pore NeoPsoKao + N3g (Tabm. 1).

Tab6numna 1. BausHne Makpo- MHKPOYA00peHHii U peryJsiTOpoB PocTa HA cojiep:KaHHe OCHOBHBIX 3J1eMEHTOB MUTAHMSA B
3epHe U COJI0Me MJIeHYATOro oBca copra 3anaset B cpeaHem 3a 2013-2015 rr.

Bapuant 3epHo, % B CyXOM BelLIECTBE Conoma, % B CyXOM BeILECTBE

N P20s K20 N P20s K20
1. Be3 ynobpennit 1,57 0,79 0,52 0,39 0,42 2,56
2. N16PsoKoo 1,71 0,83 0,53 0,44 0,44 2,57
3. NeoPsoKao 1,85 0,84 0,54 0,50 0,48 2,48
4. NooPsoKgo — doH 1 1,90 0,85 0,56 0,53 0,41 2,58
5. NeoPsoKgo + N3o— don 2 2,02 0,92 0,60 0,54 0,43 2,49
6. ®on 1 + Dxocun 2,04 0,87 0,56 0,55 0,35 2,66
7. ®oH 1 + MukpoCrum-Mens JI 2,07 0,89 0,58 0,58 0,34 2,67
8. ®oH 1 + Ao6 Menp 2,09 0,91 0,58 0,61 0,31 2,73
9. ®oH 1 + HyTpuBaHT IIIOC 2,10 0,91 0,61 0,62 0,39 2,66
’1\10P.|?CDK ¢ B, Cu, Mn + N3o (3KBUBaJICHTHBII TIO 2.06 0,94 0,57 0,73 0,42 2,67

BapHaHTy 5)

11. ®on 2 + HyTpuUBaHT IIIt0C 2,21 0,88 0,53 0,73 0,37 2,54
12. ®on 2 + MukpoCrum-Mesp JI 2,11 0,94 0,62 0,73 0,42 2,73
13. NgoP70K120 + N4o + A1o6 Menb 2,34 0,94 0,55 0,74 0,44 2,65
HCPos 0,08 0,05 0,09 0,07 0,08 0,20

B nenom no onpITy B 3epHE IIEHYATOr0 OBCA HE OTMEYANIOCH JJOCTOBEPHOTO MOBHIMICHUS UJIM TOHMKEHUS
coep KaHus Kajus B 36pHE U COJIOME B YI00OPSIEMBIX BAPHAHTAX OIIBITA.

HpI/I BHECCCHUN NlGPGOKQO, N60P60K90, N90P50K90 u N50P50K90+N30 10 CpaBHCHUIO C BApUaHTOM 0e3 BHece-
HUs ynoOpeHuid colepikaHue a30Ta B 3epHE TOJIO3EPHOTO OBca copTa l'ola BO3pacTano B CpeHEM 3a TpU
roga Ha 0,16, 0,21, 0,26 u 0,29 % u B comome uHa 0,09, 0,13, 0,17 1 0,27 % coorBeTcTBEHHO (TabI. 2).

HauGonbimee comepkanue azora (2,77 %) B 3epHE TOJ03epHOrO oBca B cpeanem 3a 2013-2015 rr.
Ha0JI0/IAIOCh B BAPUAHTE C MCIIOJIb30BaHUEM MHUKPOYyI00peHus Ano0 Menb Ha (OHE TOBBIIICHHBIX 03 MH-
HepanbHbIX yao0peHuid NgoP7oKi20+Nao. TToBbIIIeHHBIM cOlepikanneM a3oTa B 3epHe (2,69 %) oTiinyaercs u
BapHaHT ¢ MPUMEHEHHEM HOBOT'O KOMIUIEKCHOTO YIOOpEHUs JJIsi OCHOBHOTO BHECEHHS IOJ SPOBBIE 3EPHO-
Bbie KyJIbTypsl ADK ¢ B, Cu u Mn + Nao.
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B ynoOpsieMbIx BapraHTax OIBITA MO CPABHEHHUIO C HEYAOOPEHHBIM KOHTPOJEM HECKOJIBKO BO3POCIO CO-
nepxxanue ¢ocopa B 3epHe. MakcuManbHOE €ro CoACpXKaHUE B 3epHE 3a()MKCHPOBAHO NPU HEKOPHEBOM
MMOIKOPMKE KOMIUTIEKCHBIM yao0pennem Hytpusant mmtoc (1,13 %), a Takke B BapuaHTe ¢ MPUMEHEHHEM
Mukpoyaoopenns MukpoCtum-Menb JI (1,09 %) na dore NeoPsoKao + Nao.

ConepxaHue Kausi B 3epHE TOJI03EpHOIO COpTa OBca B yIOOPSIEMBbIX BapHaHTax IO CPAaBHEHUIO C Bapu-
aHTOM 0e3 yHoOpeHuil He M3MEHSIIOCHh MITH HE3HAYUTEIIFHO BO3pacTao.

Haubonbimee xommuectBo xamusi B 3epue (0,39-0,40 %) Obuio B Bapuantax MukpoCtum-Menp JI Ha
¢dore NsoPsoKoo + N3o 1 mpu mcnonp3zoBanum perymsropa pocta Jxocui Ha (ore NooPsoKoo, HyTprBanTa
IIJIFOC HA (I)OHe NgoPsngo nu NsoPsngo + N30.

Taxoke ¢ U3MEHEHUsIMU a30Ta, ¢ochopa 1 Kallus B 3epHE U3MEHSIIOCH COJep)KaHUE TaHHBIX JIIEMEHTOB U
B COJIOME T'OJI03epHOTO OBca copTa ['omra. MakcumanbHOe conmepkanue azota B conome (0,75 %) Habmrona-
JIOCh TaKKe, KaK M B 3€pHE B BapHaHTE C MCIOJB30BaHWEM MHUKpoynoOpeHus Ano6 Meap Ha ¢oHE MOBBI-
meHHbIX 103 ynoopenuii NgoP7oKi20+Nao. Conepxanne dochopa 1 kamus B COJIOME BO3PACTANO HE3HAYH-
TEJBLHO IT0 BapHaHTaM ombITa (Tabi. 2).

Tabnuna 2. BausHue MaKpo-, MUKPOY/100peHHii 1 PeryJsiTOpoB PoCcTa HA CO/lep:KaHHe OCHOBHBIX 3J1EMEHTOB ITUTAHUS
B 3€PHe U COJIOMe r0J103epHOro osca copta I'oma B cpeanem 3a 20132015 rr.

Bapuant 3epHo, % B CyXOM BellIecTBe Coinoma, % B CyXOM BEILECTBE

N P20s K20 N P20s K20
1. Be3 ynobpennii 2,15 0,82 0,36 0,41 0,42 2,16
2. N16PsoKao 2,32 1,04 0,39 0,50 0,49 2,07
3. NeoPsoKao 2,36 1,06 0,38 0,54 0,44 2,30
4. NooPeoKgo — don 1 2,41 1,01 0,37 0,58 0,44 2,39
5. NsoPsoKgo + N3o— hon 2 2,44 1,03 0,38 0,63 0,37 2,31
6. ®oH 1 + Dxocun 2,49 1,05 0,39 0,64 0,42 2,20
7. ®oun 1 + MukpoCtum-Menp JI 2,52 1,00 0,37 0,61 0,42 2,29
8. ®ou 1 + Ano6 Menp 2,59 1,01 0,38 0,59 0,32 2,25
9. ®oH 1 + HyTpuBaHT ILII0C 2,54 1,07 0,39 0,59 0,39 2,05
10. A®K ¢ B, Cu, Mn + N3o (3xsuBanenTssiii o NPK Bapuanry 5) 2,69 1,06 0,38 0,63 0,44 2,37
11. ®ou 2 + HyTpuBaHT mioc 2,63 1,13 0,39 0,68 0,43 2,19
12. ®ou 2 + MukpoCrum-Menp JI 2,64 1,09 0,40 0,65 0,44 2,12
13. NsoP70K120+ Nao+ A1o6 Mens 2,77 1,08 0,36 0,75 0,41 2,34
HCPos 0,1 0,04 0,02 0,08 0,08 0,30

[ToTpebHOCT pacTeHMIi B 3J€MEHTaX MUTAHUS OIMpeNeNsieTcs M0 UX BBIHOCY C ypokaeM. Pactenus mo-
TpeOJIAIOT NPEUMYILIECTBEHHO T€ MUTATEIbHbIE BEIIECTBA, KOTOPHIE UM HEOOXOANMBI, YTO OOYCIIOBICHO MX
OMOJIOTUYECKUMH OCOOCHHOCTSIMH M XapaKTepusyeT H30UpaTeNbHOCTh TOTJIOMICHHUS DJIEMEHTOB MHUTaHUS
pacTeHUsIMU. BOJBIIMHCTBO CENbCKOXO3SIMCTBEHHBIX KYJIbTYpP OOJIbIIe BHIHOCSIT a30Ta, MEHbLIE KaJIHs U eI
MeHble pocdopa. 3epHOBBIE KyJIBTYPbI BBHIHOCIT Oounblie azoTa [4, 5].

[o romam mcciiegoBaHuii OO BBIHOC MMUTATEIBHBIX JIEMEHTOB M3MEHSUICS B 3aBUCHMOCTHU OT COJIEp-
YKaHUS1 OCHOBHBIX 3JIEMEHTOB IIMTaHMS B 3€pHE M COJIOME IJICHYATOr0 M TOJ03EPHOrO OBCA, a TAKXKE OT Ypo-
YKAIWHOCTH OCHOBHOM 1 OOOYHOW poAyKIuH (Tad. 3).

Ta6nuna 3. BIHOC 3J1IeMEHTOB MUTAHUS MJIEHYATHIM OBCOM COPTa 3anaBeT B 3aBUCMMOCTH OT NIPUMEHEHHUS] KOMILIEKC-
HBIX yA100peHuii, MUKPOY100peHHUii U peryassTopoB pocta B cpeaHem 3a 2013-2015 rr.

. 'V ienbHbIi BEIHOC | T OCHOBHOMW U
Bapuant Obmpii srHoc, xr/ra 1000YHOI IIPOYKIMH, KI'

N P20s K20 N P,0s K20
1. be3 ynoOpennit 49,1 30,3 82,3 16,8 10,3 25,9
2. N16PsoKgo 66,7 39,0 1014 18,4 10,9 26,1
3. NeoPsoKao 81,7 45,5 108,6 20,2 11,3 254
4. NooPsoKgo— doH 1 98,3 50,8 134,3 20,8 10,7 26,5
5. NeoPsoKgo + N3o — don 2 104,5 54,4 131,2 218 115 26,1
6. ®on 1 + Dxocun 118,9 54,9 157,1 22,1 10,4 27,2
7. ®on 1 + MukpoCtum-Mens JI 124,3 55,5 161,7 22,6 10,5 27,4
8. ®on 1 + Agod Mens 124,6 54,1 163,9 23,1 104 27,9
9. ®on 1 + HyrpuBaHT mimoc 125,6 58,0 160,7 23,3 11,1 27,5
10. A®K ¢ B, Cu, Mn + Na3o (skBuBasientHbIi o NPK BapuanTy 5) 131,7 62,0 161,7 23,8 11,6 27,3
11. ®on 2 + HyTpHMBaHT ILTIOC 140,9 59,1 158,3 25,1 10,7 25,9
12. ®oHn 2 + MukpoCtum-Mennb JI 137,2 64,0 171,4 24,2 11,6 28,3
13. NaoP70K120 + Nao + A1o6 Menn 154,1 66,5 171,0 26,3 11,8 27,0

Haumenpimmii oOmuit BeIHOC a30Ta, ¢ochopa U Kaiaus IUIEHYaTIM OBCOM HaOJrojasics B BapuaHte 0e3
y1106peH1/H71. Brimte ou ObuT B BapuaHTaXx IpHu BHECCHUU NlGPGOKQO, NsoPsngo, NgoPsngo u N60P50K90+N30.

Bonee Bbicokmii oOmuit BeiHOC a3oTa (140,9 xr/ra) ObuT B BapuaHTe C HcHoib3oBaHWeM HyTpuBaHTa
mnoc Ha ¢oHe NgoPsoKoo+N3p 1 Anoba Menr Ha (oHE MOBBILEHHBIX 103 MUHEpAIBHBIX YAOOpEHUH
NgoP70K120+Nao (154,1 kr/ra).
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ITo romam mcciieqoBaHuii 0OIIMIA BRIHOC a30Ta M (pocdopa Kak y IICHYATOro, TaK M Y TOJ03€PHOI0 copTa
OBCa HaXOAWJICA ITOYTH Ha OJTHOM ypOBHE, a Kayns B 2013 roxy O0nu1 HIke, dem B 2014 u 2015 1.

VY aenbHBIA BEIHOC DJIEMEHTOB MUTAHMS 110 BapUAHTaM OIbITA BaAPHbUPOBAN B 3HAUYUTEIHHO MEHBLINX Mpe-
nenax. HanMeHbIuil yaenbpHbIH BeIHOC a30Ta U pocdopa Ha 1T OCHOBHOH M COOTBETCTBYIOIIEE KOTUUECTBO
MOO0YHOM MPOTYKITNH OBca 3aMKCHPOBAaH B KOHTPOJILHOM BapHaHTe. Y IeTbHBIN BRIHOC a30Ta HAaNOOIBIITIX
BennuuH (24,2—26,3 KI/T) B CpeiHEM 32 TpH rojia JOCTUTA B BAPHAHTAX C MCIOJIb30BaHHEM MUKPOYI00pe-
Hust MukpoCrum-Mens JI, komrutekcHoro ynoopenuss Hyrpusant miroc Ha ¢one NeoPeoKoo+N3zo n Mukpo-
ynoopenuss Ano6 Mens Ha ¢dore NgoP70Ki20+N4o. ¥ mmeHuaToro oBca MakCHUManbHBIA yIEIbHBINH BBIHOC
¢docdopa (11,8 xr/T) Habmrogancs B BapuaHTe MPH HEKOPHEBOH MOAKOPMKE MUKpOynobperusiMu Anod Mens
Ha ¢one NgoP70Ki20+Nso m kamma (28,3 xr/t) npu mnpumeHenun MukpoCruma-Menp JI Ha ¢one
NeoPeoKoo+N3o

Taxoke kKak ¥ y IIIEHYATOTO COPTA, y TOJIO3EPHOTO COPTa OBCAa HAMMEHBIINK OO BEIHOC a30Ta, (hocdo-
pa ¥ Kanus HaxoJuics B BapuaHTe 0e3 ynoOpenunii. Heckosbko Beillle OH HaOMIoqasncs B BApHaHTax MpHu BHE-
cennn N1sPeoKgo, NeoPsoKao, NaoPeoKao 1 NeoPsoKao + Nao.

HawnbGonpmmit oOmmii BeiHOC a3ota (113,8 Kr/ra) y Tono3epHOro oBca ObUT TakKe KakK, U Y TUIEHYaTOTro
OBCa B BapuaHTe ¢ ucnonb3oBaHueM HytpuBanta mumoc Ha doHe NeoPsoKoo + N3o 1 Anoba Mens Ha ¢one
NgoP70K120 + Nao. HaumMeHbImid yaenpHbINA BIHOC a30Ta U Gocdhopa Ha 1T OCHOBHOW U COOTBETCTBYIOIIEE
KOJIMYECTBO TTOOOYHOMN MPOIYKIIMH TOJIO3EPHOTO OBCa OTMEYEH B BapuaHTe 0e3 ymoOpeHuid. Y JeNbHBIA BBI-
HOC a30Ta MakcuMaibHBIX BenmmuuH (28,2—30,1 kr/T) mocTuran B BapHaHTaX C HCIIOIB30BAHHUEM IKHUIAKOTO
Mukpoynoopenns MukpoCrtum-Menp JI u  koMmiuiekcHoro yaoOpenuss HyTpuBant mmoc Ha ¢oHe
NeoPsoKago + N3p, HOBOro KOMIUIEKCHOTO YAOOpPEHUS ISl OCHOBHOTO BHECEHHS IOJI IPOBBIC 3€PHOBBIC KYJIb-
Typbl ADK ¢ B, Cu u Mn + N3ou mukpoymobperns Ano6 Meap Ha dore NgoP7oKi20 + Nao (Tab51. 4).

Ta6nuua 4. BbIHOC 3JIeMEHTOB MUTAHUS IOJI03ePHBIM OBCOM copTa ['omia B 3aBHCHMOCTH OT MPUMEHEHHSI KOMILJIEKC-
HBIX y100peHnii, MUKPOY100peHHii H peryasiTopoB pocTa B cpeqHem 3a 2013-2015 rr.

. 'V ienbHbIi BEIHOC 1 T OCHOBHOM U
Bapuanr OO Beikoc, kr/ra 11000YHOHN MPOAYKLHH, KT

N P>05 K20 N P205 K20
1. Be3 ynobpenuit 47,6 25,3 51,0 21,9 12,0 21,3
2. N16PsoKgo 62,1 32,6 56,9 24,2 13,1 20,8
3. NeoPsoKgo 74,8 37,9 71,7 24.8 12,8 22,6
4. NooPeoKgo — doHn 1 82,5 39,2 78,3 25,5 12,3 23,2
5. NeoPsoKao + N3o — don 2 89,4 40,3 80,8 26,3 12,1 22,7
6. ®on 1 + Dxocun 99,1 46,2 82,9 27,0 12,6 21,9
7. ®ou 1 + MukpoCtum-Mens JI 100,6 45,1 88,0 26,8 12,2 225
8. ®on 1 + Aod Mean 107,6 443 91,0 27,2 11,3 22,1
9. ®oH 1 + HytpuBaHT mitoc 108,5 49,6 87,9 26,8 12,5 20,6
10. A®K ¢ B, Cu, Mn + Nao (s3xBuBanenTHb 1o NPK Bapuanty 5) 113,0 49,5 96,2 28,4 12,8 23,1
11. ®on 2 + HytpuBaHT mumoc 113,8 52,8 91,6 28,3 13,3 21,7
12. ®on 2 + MukpoCrum-Menp JI 109,7 50,6 86,0 28,2 13,1 21,2
13. NaoP70K120 + Nao + Ao6 Menp 120,6 50,1 95,1 30,1 12,7 22,7

MaxkcuManbHbIi yaeabHbINH BeIHOC (hocdopa (13,3 kr/T) y Tono3epHoro oBca copra ['oma Habironancs B
BapHaHTE MPH JBYXKPAaTHOH 0OpabOTKe IMOCEBOB OBCa KOMIUIEKCHBIM yaoOpeHuem HyTpuBaHT 1uttoc Ha
¢one Neo Peo Koo + N3o 1 xammus (23,1 xr/T) B Bapuante npu ucronb3oBanuu ADK ¢ B, Cu, Mn + Nzo s
OCHOBHOTO BHeceHHs. CJeyeT OTMETHUTh, UYTO TOJIO3EPHBIA COPT MO CPABHEHHUIO C TUICHYATHIM OTJIMYAJICS
OOJIBIIIUM Y/IETBHBIM BEIHOCOM a30Ta U (hochopa u MeHbIIUM — Kanus [5, 8].

B ompitax, mpoBemennbix 2009-2011 rr. 1O. B. Kororsko Ha teppuropuu YHIl «OmnbiTHble mOJS
BI'CXA» Ha MenkoceMsHHOM copTe npoca ['aninaka, HanOoJblast KOHIEHTpaus a3oTa, pocdopa 1 Kanus B
MEpUO/| BETeTAIMH JIOCTUTANIACh B BapuaHTe, ryie Ha GoHe MuHepaibHOro nutanus NooPsoKgo mprmMensuiacey
WHKpYyCTaIus ceMsiH XenatHoi Gopmoii Menn. JlaHHasi cuctemMa MpUMEHeHHs1 y1o0peHuit obecrieunBaa mo-
JydeHHE MAaKCHUMAJIbHOW MPOAYKTHBHOCTH 3epHa — 44,0 1/ra, mpu oOIIeM BBIHOCE ypOXaeM azoTa —
121,4 kr/ra, pochopa — 53,1 u kanus — 162,3 kr/ra. Ha xpynaocemstnHoM copTe npoca [pyx0a 2 HanboJib-
niasi yposkaiiHocTh 3epHa (46,5 1/ra) obecrieunBaiach P UHKPYCTAIIMK CEMSH XeJIATHON (GOopMOl Menu Ha
¢done munepanbHoro nutanust NooPsoKgo, TZie B JaHHOM BapHaHTe OmbITa K (aze MOJIOYHO-BOCKOBOH CIeso-
cTH HabIoAaIack BbICOKasi KOHUEHTpauus Gocdopa n kamaus. OOLIMA BEHIHOC 3JIEMEHTOB MUTAHMS IIPH J1aH-
HOM cHucTeMe MpHMEHEHHUs yaoOpeHud mo a3ory coctaBui 118,6 kr/ra, gochopy — 56,3 u xaauio —
173,3 kr/ra [9].

Tarxoke B onbiTax, nposeaeHHbIX 2015-2017 rr. H. B. bap6acossim Ha Tepputopun Y HL «OmnbiTHBIE TIO-
ast BTCXA», MmakcuMalibHOE COJICpiKaHne B 3epHE stuMeHs copta barteka azota (2,09 %), docdopa (0,90 %)
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u kamus (0,71 %) ormedanocs B BapuanTte ¢ ucnoiabzoBaareM MukpoCtuma-Menp JI Ha Gone Nao+40P70K120,
r7ie IPUMEHSUTHCH MTOBBIMICHHBIE T03BI a30Ta, (hocdopa u kanwsa. B 3ToM ke BapmanTe ombiTa y copra Skyo
coJiepkanue a3ora, pocdopa u kanus Takxke Obu10 MakcuManbHbIM: 2,07, 0,88 u 0,71 % COOTBETCTBEHHO.
MaxkcuManbHBIN yI[eJILHLIﬁ BBIHOC a30Ta, (bocq)opa " KaJIigd Yy PAaHHCCIICIIOr0 COopTa AYMCHS batpka (21,9,
10,3 u 25,3 xr/T) u y cpennenosnuero copra ssamenst Axy0 (23,0, 10,5 u 25,7 Kr/T COOTBETCTBEHHO) MOTy4deH
B BapuaHTEe C BBICOKMMH Z103aMH a30Ta, ¢pochopa u xanus (NgoP70Ki20) B couetanuu ¢ a3otHoit (N4o) 1 He-
KOpHEBo#i nogkopmkoit MukpoCrumom-Mens JI [8, 10].

3akioueHue

VY iebHbIA BRIHOC a30Ta HAUOONMbINX BenuunH (24,2-26,3 KT) y TIIEHYaTOro COpTa OBCa JIOCTUTANT B Ba-
puanTax € HCIIOJIB30BAHHUECM MPIKpOYI[O6pCHI/IH MI/IKPOCTI/IM'MG,HI) .H, BOJOPACTBOPUMOI'0 KOMIIJIEKCHOI'O
ynoopenuss Hytpuant mmoc Ha ¢oHe NeoPsoKoo+N3z um mMukpoynoOpenuss Ano6 Menp Ha ¢oHe
NegoP70K120+N4o. MakcuManbHbIH yaenbHbIH BRIHOC (ocdopa (11,8 xr) HabO r0mancs B BapuaHTe IPUA HEKOP-
HEBOU MoJIKOpMKe MUKpoyoOperreM Ano6 Meab Ha dore NgoP70Ki20 + Nag 1 kamus (28,3 kr) npu HeKop-
HEBOW MOJKOPMKE KOMILIEKCHBIM MUKpoyaoopeHreM MukpoCtum-Mens JI Ha done NeoPeoKoo + N3o. ¥ ro-
JI03EPHOTO COPTa OBCA YIENBbHBIA BRIHOC a30Ta MakcUMalbHBIX BennuuH (28,2—30,1 kr) mocturan B BapuaH-
Tax C WCIOJIb30BaHNEM KOMILIEKCHOTO MUKpoyao0perns MukpoCtuM-Menb JI 1 KOMIUIEKCHOTO yIOOpeHHS
Hytpusant miroc Ha (GoHe NeoPeoKeo + N3o, HOBOro KOMIUIEKCHOTO YAOOpPEHUS I OCHOBHOI'O BHECCHUS
mox sipoBble 3epHOBBIE KynbTypel ADK ¢ B, Cu u Mn + Nz u mukpoynodpenust Anod6 Menp Ha ¢one
NgoP70K120 + Nao [11].
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HA 3ATPAZHEHHBIX PAJIMOHYKINJAMU TOPOAHBIX ITIOYBAX
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(ITocmynuna ¢ peoaxyuio 02.09.2022)

B cmampve npe()cmaeﬂeHbl pe3yiomambvl MHOCOJIEMHUX uCCJle()OG(lHUZZ, NOJNYYEHHbIX 6 NOJIe6OM CMAYUOHAPHOM IKCnepumeHme,
3a109ceHHOM Ha mop@anou maromownou nouge (0,8-1,0 m), noocmunaemou neckom C8s3HbIM CO CAEOVIOUWUMU ASPOXUMULECKUMU
nokasamensmu: 30n6Hocms 17,0 %, eeruuuna obmennou xucromuocmu pHkel — 5,36, codeporcanue noodsusicnvix gpopm P20s —
149 me/ke; cooeporcanue noosuscnovix popm K20 — 315 me/ke; codepowcanue obmennvix hopm CaO — 1586 me/ke; codepocanue 06-
mennwvix hopm MgO — 106 me/xe nouewt. Ilnomnocms 3a2pasuenus nousvt paduonykiudamu.: *3'Cs — 499 xbr/m? (13,5 Ku/xm?), *0Sr —
16,2 xbr/m? (0,44 Ku/xn?).

Yemanoeneno, umo obazamenvHvim d1emeHmos mexHono2uy (KOHMpMepoll) npu 8030e1bl8aHUU MHOLOKOMHOHEHMHBIX 000060~
3/1AKOBIX MPABOCMeECell HA 3A2PAZHEHHBIX PAOUOHYKIUOAMU MOPPAHBIX ROUBax OJi NOJYYEHUs 8bICOK020 ypodcas (0o 120 y/ea ce-
na) ¢ nuskum cooepoicanuem *7Cs u OSr, dondico Gvims eHecenue MUHEPAnLHBIX U MUKpoyOobpenuii 6 dozax N3oPsoKiso-240 + ClU100
+ Moso + Bso, komopoe cnocobcmeyem chudiceruro genutunbl KO3QOUYUESHMO8 nepexo0a paouoHyKIudo8 8 ceHo 600060-31aK06bIX
mpasocmeceti: 015 3Cs 0o 5 paz u ona PSr 0o 1,6 paza. Ioeviuenue 003 kanuiinvix yoobpenuti om 180 xa/za 0.6. do 240 xe/2a 0.s.
noseonsem cuusums seauyuny Kn ¥ Cs dononnumensno 6 1,5 pasa u ne énusem na cnusicenue senuyunst Kn Sr.

P€3yﬂbmambl paduoakmoeuqec;coﬁ OYEHKU nokasaiu, 4umo npou36000m60 MOJI0OKA YellbHo20, coomeemcmeayrouieco mpe6oea1—m-
am pecnybnuxanckum oonycmumoim yposuam PIY-99 (Y3'Cs-100 Bi/n, °°Sr-3,7 Bk/n), 603M0JICHO NP UCHONb306AHUL OCHOGHBIX
8U008 Kopmoe us 606060-311aK06bIX mpaeocmeceﬁ, BbIPpAULEHHbIX HA moqu}mblx noyeax ¢ onmumaiibHbiMu acpoxumudecKumu C601I-
cmeamu (genuuuna oomennou kuciomuocmu pH ne menee 5,5, codepocanue noosudicnvix popm K20 ne menee 600 me/ke) be3 ozpa-
Huyenutl npu ux nromuocmu ux sazpasuenus.; 3 Cs 0o 11 Ku/km? (ceno) u 6,1 Ku/xm? (3enenas macca); °Sr oo 2,0 Ku/km? (ceno) u
1,4 Ku/xm? (3enenas macca).

Knrouegvie cnosa: mopd)}szle no4ebl, acpoxumudecKue nokaszameiu nouesvl, MHOCOKOMNOHEHNIHblE 606060-310K08bLE mpaeo-
cmect, kKoapguyuenmul nepexoda paouonykiudos, 3'Cs u 9Sr,

The article presents the results of many years of research obtained in a field stationary experiment, laid on thin peat soil (0.8—
1.0 m), underlain by cohesive sand with the following agrochemical indicators: ash content 17.0 %; the value of exchangeable acidi-
ty pHkcl — 5.36; the content of mobile forms of P20s — 149 mg/kg; the content of mobile forms of K20 — 315 mg/kg; the content of
exchangeable forms of CaO — 1586 mg/kg; the content of exchangeable forms of MgO — 106 mg/kg of soil. The density of soil con-
tamination with radionuclides: *Cs — 499 kBg/m? (13.5 Ci/km?), %°Sr — 16.2 kBg/m? (0.44 Ci/km?).

It has been established that an obligatory technology element (countermeasure) in the cultivation of multicomponent legume-
grass mixtures on peat soils contaminated with radionuclides to obtain a high yield (up to 12 t/ha of hay) with a low content of 137Cs
and °°Sr should be the introduction of mineral and micronutrient fertilizers in doses of N3oPeoK1so-240 + Cu100 + Moso + Bso, which
helps to reduce the coefficients of radionuclide transfer into hay of legume-grass mixtures: for *3’Cs up to 5 times and for *°Sr up to
1.6 times. Increasing the doses of potash fertilizers from 180 kg/ha a.i. up to 240 kg/ha a.i. allows to reduce the transfer coefficient
value of ¥’Cs by an additional 1.5 times and does not affect the decrease in the transfer coefficient value of ®Sr.

The results of the radioecological assessment showed that the production of whole milk that meets the requirements of the repub-
lican permissible levels RPL-99 (*37Cs — 100 Bg/l, °Sr — 3.7 Bg/l) is possible when using the main types of fodder from legume-grass
mixtures grown on peat soils with optimal agrochemical properties (exchangeable acidity pH not less than 5.5; content of mobile
forms of K20 not less than 600 mg/kg) without restrictions with their pollution density: 3’Cs up to 11 Ci/km? (hay) and 6.1 Ci /km?
(green mass); °°Sr up to 2.0 Ci/km? (hay) and 1.4 Ci/km? (green mass).

Key words: peat soils, soil agrochemical parameters, multicomponent legume-grass mixtures, radionuclide transfer coefficients,
137Cs and *°Sr.

BBenenue

B pesynbrare karactpodsl Ha UepHoObuibeckoit ADC Oonee 500 Thic. ra TOp¢hsHO-00I0THBIX MOUB berno-
pycckoro [osechst HOABEPIKEHO 3arpsI3HEHUIO PaIUOHYKIHIaMi. BecbMa TPyHO MOJYYUTh YpOxKai MHOTO-
JIETHUX TPaB Ha TOPQSHO-OOJIOTHBIX MOYBAX C HU3KUM COJACPKAHUEM PaJUOHYKIHUIOB, MPHUTOTHBIA IS
CKapMIIMBaHU CKOTY M IMOJy4EHHUS KAUECTBCHHOI'O MOJIOKA U Msica 0€3 MPUMEHEHHS 3alUTHBIX MEPOIpHs-
Ui (KOHTpMEp). DTO OOYCIOBICHO KaK OMOJIOIMYSCKUMH OCOOCHHOCTSIMH MHOTOJISTHHX TpPaB, KOTOPBIC
HaKaIJIMBarOT paguoHyKiHasel B 10—20 pa3 Gonbliie, 4eM 3epHOBBIC KYJIbTYPBI, TAK U BRICOKOW aJcOpOIMOH-
HOM CITOCOOHOCTh OPraHWYECKOI'0 BEIIECTBA M E€MKOCThIO KAaTHOHHOTO OOMEHa TOP(MSHBIX U TOPQsSHO-
60s10THBIX 1I0uB [1-3].
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OfHUM M3 TJIABHBIX MEPOIPUSTUN B COBPEMEHHOM PaIMOIKOIOIUH, CHIDKAIOMMX HakomieHue ='CS u
%Sy, cuMTaeTCs BHECEHHE MHHEPAIBHBIX yHTOOPEHHMIi, KOTOPOE CIOCOOCTBYET YBEIMUECHHIO KOHIEHTPALMH
OOMEHHBIX KaTHOHOB B MOYBE, MPUBOAUT K YCHJICHHIO aHTarOHM3Ma MEXAY PaJHOHYKIHIAMH 1 BHECCHHbI-
MU KaTHOHaMHU, a TaKKe CIIOCOOCTBYET YMEHBIICHHUIO IOJBIKHOCTH PaTUOHYKIUIOB H POCTY MPOJYKTUBHO-
ctu pacteHuid. IIpu 3ToM 0ocoboe 3HaUeHHE UMEET PeTYINPOBAHUE a30THOTO MUTAHUS PACTEHHH, IIOCKOJIBKY
HEJIOCTATOK JJOCTYITHOTO a30Ta B MOYBE CHIDKACT YPOXKal, a KOHIIEHTPAIHS PAJHOHYKINIOB B PACTCHUEBOI-
YeCKOH MpOMyKIMHU MoBbImAaeTcs. [IpuMeHeHne MOBBIIICHHBIX J03 a30THBIX YAOOpPEHUH Ha 3arps3HEHHBIX
PaIMOHYKINIAMH 3€MJIIX, KaK IPaBHJIO, CTHMYJIHPOBATH HAKOIUICHHWE PATUOHYKINIOB B PACTCHUSAX M
YXYALIATh KA4eCTBO CEIbCKOXO3HCTBEHHOM poayKiuu [4—6].

O dexTuBHOCTD yA00peHni Ha 6000BO-371TaKOBOM TPABOCTOE CJIEAYET OLEHUBATH HE TOJIBKO MO BBIXOIY
pacTUTENHHON MPOAYKINH, HO U TI0 COXPAaHHOCTH O0O0BON KOMIIOHEHTHI, KOTOpasi 00eCleunT yporkaid B Mo-
CIIEIYIOIINE TOMABI KU3HH arpodutorieHo3a. M3BecTHo, 9T0 (hOoCPOpHO-KaANHIHBIE YAOOPEHUS COXPaHSIOT
0000BBIC pacTEHUS B TPABOCTOE. A30THBIC YIOOPEHUS 3aTATHBAIOT CPOKU 00pa30BaHUs KIIyOCHBKOBBIX Oak-
Tepuil U ocnabisroT X pasBuTue. [Ipu BHeCeHHH a30Ta 1moJ 6000BO-371aKOBBIE TPABOCTOU YCHIIMBACTCS Iie-
HOTHYECKOE JIaBJICHHE 3J1aKOB, 1 0000Bast KyJIbTypa IOCTEIIEHHO BBINAJAaeT U3 TpaBocTos. Hapsamy ¢ mmero-
IIMMHCS JAaHHBIMH O HETaTHBHOM BO3JICHCTBHU a30THBIX YIOOpEHHH Ha pa3BHTHE OOOOBBIX, CYLIECTBYET
MHeHHe 00 3(PEKTHBHOCTH MPUMEHEHHUS UX B Ha4aJbHbIE CTaNH Pa3BUTHS [7].

[Touck pe3epBoB MOBBIMIECHUS YPHEKTHBHOCTH TTOJB30BAaHMS BCEX BUIOB MMEIOIINXCS PECYPCOB OJIHA U3
BOXHEHWIINX 3a7a4 JI000T0 Mpomn3BoaAcTBa. HeoOX0MMMO BBISIBUTH U IPAKTUYECKH MCIOJIB30BATh 3TH pe3ep-
BEl. B yCIOBHSIX OrpaHWYEHHOCTH PECYPCOB BaKHO MAaKCHMAIILHO 33JIeHCTBOBATh MaJjlo3aTpaTHBIC HeMaTe-
puanbHble paktopsl. K uncny Takux (axTopoB, SBISIOMIMXCS PE3EPBOM MOBBIIICHUS! MPOJYKTUBHOCTH IO-
Jeld, OTHOCHTCS BO3ZEJIbIBAHHE MHOTOJICTHUX OOOOBBIX TpaB. 3JIaKOBBIE TPAaBBl MEHEE NMPOAYKTHBHBI, YeM
0000BbBIE, 1 SBISIOTCS TUIOXHUMHU MIPEIIIECTBEHHUKAMHU TSI 36PHOBBIX KOJIOCOBBIX, B OCOOCHHOCTH ISl TIIIIe-
HUI[BI, TPUTUKAJIC W SYMEHs. 3aMEHA 3JIAKOBBIX TPABOCTOEB 0OOOBO-3J1aKOBBIMU B CEBOOOOPOTE, OCOOCHHO
aKTyaJlbHa B HACTOSIIEE BPEMS B CBSI3HM C PE3KHMM YMEHBIICHHEM IUIONIA M MPOMANIHBIX KYJIbTYp ¥ 3HAYH-
TENBHBIM YIOpOKaHHEM TOIUTHBA. [[pOn3BOACTBY OKHBI OBITH MPE/IOKEHBI BHBI TPAB C BBICOKUM aJarl-
TUBHBIM TOTEHIMAJIOM, CIOCOOHBIE A((PEKTHBHO (QYHKIIMOHUPOBATh HA BCEX MOYBEHHBIX Pa3HOCTSIX pec-
ny6onuky. COBEpUICHCTBOBAHHE CTPYKTYpPhI MHOTOJIETHUX TpPaB B MOJICBOM H JIYTOBOM KOPMOTIPOU3BOJICTBE
PecriyGiuku benapych, OBBIIIEHHE YPOKAWHOCTH KYJIBTYP, UCTIOIb30BaHNE OMOJIOTMYECKOTo a30Ta U yBe-
JTYEHUEe MPOM3BOCTBA PACTUTENLHOTO OelKa MPH BO3JIEIBIBAHUN 000OBBIX KYJBTYpP TMO3BOJISIET €KETOHO
Ha 25-30 % cokpaTuTh pacxo]i KOPMOB Ha EAMHUILY XHBOTHOBOJYECKOW mpoaykiuu. Hanbonee nemeBas
KOpMOBasi €MHHIA — 3TO 0000BO-371aKOBBIE TPABOCMECH, OCOOCHHO OTJIMYAIOIIHECS JUINTEIbHBIM HCIOJb-
30BaHUEM, 0e3 NMpHUMEHEHHs a30THBIX yAOoOpeHHi, a ce0ecTOMMOCTh KOPMOBOM €IMHHMIBI CeHa 0000BO-
371aKOBBIX TPABOCMECEH CYIIECTBEHHO HMKE, YeM CEHa 3JIaKOBBIX TPaBOCTOEB [3—6].

OcHoBHas 9acThb

B03MOXHOCTB HCTIONIB30BaHUSI 000OBBIX KYJIBTYp JUISl IIPOU3BOACTBA KOPMOB MOT'YT OTpaHHYMBATH OTHO-
CUTEJILHO BBICOKHE YPOBHHM HaKOILIeHHs “°SI pu BO3/IEIIBIBAHMU TUX KYJBTYP Ha 3arPSA3HEHHBIX B PE3YJlb-
TaTe 4YepHOOBUTLCKON KaTtacTpodbl 3emisax. [IoaToMy Ha COBpeMEHHOM dTare Mpu CO3JaHUU U OOHOBIICHUH
0000BO-31aKOBBIX arpoleHO30B OOJIBIIOE 3HAYCHHWE WMEET HE TOJIBKO MOAOOp KOMIIOHEHTOB, KOTOpHIE
Han0o0JIee MOJIHO UCTIONB3YIOT OHOKIIMMATHUECKUE PECYPChl M 00CCIICUUBAIOT BHICOKYIO YPOKaHHOCTh 6000-
BBIX KYJBTYp B TPABOCMECSX, HO M B MEHBIICH CTENIEHN HAKATUTUBAIOT PAAHOHYKINIBL. B CBS3M ¢ 3TUM /ISt
3arps3HEHHBIX PETHOHOB BBeIEHHE psiia 0000BBIX KyJIbTYp, B TOM YHCIIE HETPAAULUOHHBIX, TAKUX KaK raie-
ra BOCTOYHAS U JISIIBEHEI] POraThlii B CTPYKTYPY IMOCEBHBIX IUIOIIAJICH, SIBISETCS BAKHOM 3amadend [1-5].

I'anera Bocrounas (Galega orientalis Lam.) mpeBocXxoauT TpaauilHOHHBIE KOPMOBBIE KYJIBTYPBI 10 KOM-
IUIeKCYy OMOJIOTHYECKUX CBOMCTB M XO3SICTBEHHO-LIEHHBIX MpH3HAKOB. OHa sBiIAETCS Hanbosee SHeprodKo-
HOMUYHOM KyJIBTYPOH, IOCEBBI KOTOPOH MOKHO YCHELIHO MCHOJb30BaTh B Teuenue 10 u Gonee net. C Hee
MOJKHO HAQUYWHATh HCIOJIb30BaHHE KOPMOB B 3€JIECHOM KOHBeHepe, K Cepe/InHe Masi OHa OTPACTaeT Ha BBICOTY
40-50 cM (1t cpaBHEHHS KJIEBEP JYrOBOM K TOMY BpeMeHHU umeet Bbicoty 15—17 cm). baromapst xoiomo-
CTOMKOCTH MOCIEIHUMN YKOC 3TOH KYJIbTYphl MOYKHO IPOBOANUTE B CEPEIUHE OKTSIOPSI MPH COXPaHEHUU ITUTA-
TENBHO# [IeHHOCTH KopMa [1].

BaxcaelmM (GakTopoM coxpaHeHHs BhICOKOW mpoayktuBHOCTH (60—100 11 K. 1. B TOJ) CEHOKOCHO-
NacTOMIIHBIX Yroguii Ha TOPQSHBIX TMOYBAX C MMHUMAJbHBIM HakomleHueMm paguonykmuaos (Km ¥'Cs —
2,0-2,3; Ku %Sr — 4,0-5,0) sBasercs QOCTUKEHHE UX BBHICOKOTO yPOBHS MOYBEHHOTO ILIOAOPOIMS M OINTH-
MAJIBHBIX arpOXUMHUYECKHX CBOWMCTB 32 CUET MPUMEHEHUSI arPOXUMHUYECKHX U arpOTEeXHIUUYECKUX MPHEMOB HX
YIAyUIIeHUS ¥ dKCIuTyaTaruu (kouTpmep) (tabm. 1) [6].
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Tabnuna 1. OnTHMaabHBIe MApaMeTPhl ATPOXUMHYECKHX CBOHCTB M MOKa3aTeJiell MOYBEHHOT0 MJI0AOPOINs TOP(IHBIX
MOYB CeHOKOocoB M nacToum Peciyoinkn Benapych

CojeprkaHue OpraHUYecKOro BellecTBa (30I5HOCTE), % 75-80 (20-25)
Oo6mennas kucinorHocts pH(KCI) 5,5-6,0
TToaswxkubiii K2O, Mr/kr 1000-1200
Tloasmwxkueiit P2O5, Mr/kr 800-1000
CTteneHb HACHIIICHHOCTH OCHOBaHUsIMU V, % 80-90
Mupekc arpoxumMudeckoil OKynbTypeHHOCTH 1o4B Hok. 0,9-1,0

Pe3ynbTarhl M0 BIMSHUIO MPUMEHEHHSI MUHEPAIBHBIX YAOOPESHUN U MUKPOYAOOpPEHUI HAa ypOKAHHOCTh
MHOT0JIETHIX 0000BO-31aKOBBIX TPABOCMECEH M HAKOIUIGHUE UMH PaAHOHYKIHIOB MOITY4YEHBI TyTEM MPOBe-
neHust MHoroneTHuXx (Ha nporTsbkeHnd 2011-20141r.) wMccinemoBaHMi B IIOJIEBOM OKCICPUMEHTE B
CIIK «O6opona» [loopymickoro paiiona ['omenbckoli oonactu. CranoHapHbBIH ONBIT ObLT 3aJI0KEH Ha TOpds-
Holi ManomolHoi mouse (0,8—1,0 M), moacTHUIaEMOI TECKOM CBSI3HBIM CO CIEAYIOIIUMH arpOXUMHYECKUMHU
TToKa3aTelsIMH: 30JIbHOCTE 17,0 %; Benmanaa oOMeHHON kKucioTHOCTH pHkel — 5,36, comepikaHue MTOIBHK-
HBIX ¢opMm P,0s — 149 mr/kr; comepkanne moaBmKHBIX GopMm KO — 315 Mr/kr; comepkanne OOMEHHBIX
¢dopm CaO — 1586 mr/kr; conepkanue ooOMeHHBIX popM MQO — 106 Mr/kr nmoussl. [ITOTHOCTE 3arps3HEHUS
no4Bbl paguonykauaamu: ='Cs — 499 kbr/m? (13,5 Ku/km?), °Sr — 16,2 kbr/m? (0,44 Ku/xm?).

B ombiTe M3yyanock Tpu BUJIa MHOTOKOMITOHEHTHBIX 0000BO-371aKOBBIX CpeHECTIENbIX TpaBocMeceil. [Toces
TpaBocMeceil GeCTIOKPOBHBIA, MOBTOPHOCTh B 3KCTIEPMMEHTE 6-KpaTHasl, IUIOMIAAb yIeTHOM aensHku 10 M2, pas-
MelleHre ACISTHOK — peHAOMU3UpoBaHHOe. MUHepabHbIe yI00peHusl BHOCHINCH B BHJE cynepdocdara am-
MOHH3UPOBAHHOTO0, KAIHS XJIOPUCTOTO U AMMHAYHOW CETUTPBI BHOCHIIMCh B COOTBETCTBHH C Pa3paboTaHHOMN
CO CXEMOM MOJICBOTO OMbITa (TA0. 2).

Ta6nnua 2. CocTtaB n HOPMBbI BbICEBA MHOT'OJIETHUX 0000B0-371aKOBBIX TPaBOCMECH B IOJIEBOM ONIBITE

CocTaB TpaBoCMeCH Hopwma BbiceBa, Kr/ra

Tumodeeka syrosas (Phleum pratense L) 6,0
Osgcsinuna ayrosas (Festuca pratensis Huds.) 6,0
Kocrpen 6e3octoiii (Bromopsis inermis L.) 6,0
Knesep rubpuansii (Trifolium hybridum L.) 4,0
Kuesep nyrosoii (Trifolium pratense L.) 4,0
Bcero 26

Tumodeeska syrosas (Phleum pratense L) 6,0
Osgcsinmna gyrosas (Festuca pratensis Huds.) 6,0
Kocrpen 6e3octaiii (Bromopsis inermis L.) 6,0
JIsnsenen poratsii (Lotus corniculatus L.) 5,0
Bcero 23,0
Tumodeeka yrosas (Phleum pratense L) 6,0
Osgcsinmna gyrosas (Festuca pratensis Huds.) 6,0

Kocrpen 6e3octsriii (Bromopsis inermis L.) 6,0

Tanera Bocrounast (Galega orientalis L.) 10,0
Bcero 28,0

docdopHble y100peHns: BHOCUIUCH B TIOJHOW J103€ MOJI TIEPBhIH YKOC, KAIUHHBIE U a30THBIE — 75 % moj
NepBhIid yKoc u 25 % T0J BTOPO# YKOC, MUKPOYJ0OpeHHs B BHJE Cyib(ara Meau, MOJINOJEHOBOKHCIOTO
aMMOHHS1, OOPHOU KHUCIIOTHI BH/I€ BHEKOPHEBBIX MOJAKOPMOK COTTaCHO peKomeHmanusm [3].

[TouBenHbIe MPOOBI OTOMPATHCH MOAETSTHOYHO IMEpe]l 3aKJIaKOM OINbITa U MOCHEe MPOBEIEHUS KaXI0Tro
yKoca TpaB. B mpoOax omnpezesnsiin OCHOBHBIE arpOXUMHYECKHE MTOKA3aTeNN 10 OOMIETIPUHATHIM METOAUKAM:
rymyc — no Tiopuny B momudukaunn LIMHAO; onpenenenne 3071bHOCTH U COAEPIKAHHUS OPTaHUYECKOTO
BemiecTBa B TOpdsiHO-6010THOM mouBe o 'OCTy 27784-88; pH (KCl) — moTeHnmoMeTpudecKuM METOA0M;
noJIBMKHBIE PopMbl pochopa u kanmust — no KupcaHoBy; Kanbliuii 1 MarHuii — Ha aTOMHO-a0CcOpPOIMOHHOM
criektpooromerpe AAS-30[8].

PacturenbHble mpoObl OTOMpAIMCH MOJENSHOYHO B JBYX YKOcax B (aze OyToHM3auuu OOOOBBIX TpPaB.
B nux onpenensock copepxkanne ='Cs u °Sr 1 0CHOBHBIE 300TEXHMYECKHE TTOKA3aTENM Ka4eCTBa KOPMOB
10 CJICITYIONTUM METOJINKAaM: BIAXKHOCTh U conepykanme cyxoro BemectBa mo ['OCTy 23637-90; comepxa-
HHUE CBIpOH KieTdaTkd 1o Metony ['enneOepra u IlItomana B monudukaunn LIUHAO; conepxanue cplporo
XKHUpa — METOJIOM IKCTparupoBanus no Pymkosckomy; obmuit N, P20s, KO ,Ca 1 Mg B pacTuTeIbHOM Ma-
Tepuajie — METOJ0M HMH(PaKpacHOU CIIEKTPOCKOIUU Ha aHayiu3arope PS-6250; cbipoil mpoTenH — yMHOXe-
HHUEM OOIIETo Co/IepPIKaHus a30Ta B ceHe Ha kod(dumuent 6,25; bOB, nurarenpHyI0 IEHHOCTH (I1.K.€.), CO-
neprkaHue 0OMEHHOM 1 BanoBoit sHepruu (M/[x) — pacueTHBIM METOAOM.
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Conepxanre *'Cs B mouBe M pacTeHHAX ONpeENENIoch Ha ramma-crekrpomerpe «Canberra-Packardy,
Sy — pagnoxumuueckum Metonom B Mogudukamun [IMHAO ¢ paguoMeTpudecKuM OKOHYaHHMEM Ha alb(a-
Oeta cuetunke «Canberra-2400», Bx/kr.

Lenp uccrienoBanns — yCTAHOBUTH ONITUMANIBHBIC JJO3bI MUHEPATBHBIX yIOOPCHHUN MPU 3aTy)KEHUH MHO-
roJieTHUMHA 0000BO-311aKOBBIMH TPABOCMECSIMU CEHOKOCOB Ha HU3WHHBIX TOP(MSHBIX TOYBAX, 3arPA3HEHHBIX
1¥7Cs u %Sr, nnga nonmydeHMs KadeCTBEHHBIX KOPMOB (COOTBETCTBYIOIIMX TPEOOBAHMAM CAaHUTAPHO-
TMTHCHUYECKUX HOPMATHBOB).

OcHoBHas1 YacTh

YcraHOBICHO, YTO B TIEPBBIA IO MOTB30BaHMS (2 TOJI )KU3HH TPaB) MHOTOJICTHHE O00OBO-3JIaKOBBIC Tpa-
BOCMECH, MpPH OJarompHUsTHBIX METCOPOJIOTHUECKUX YCIOBHUIX BETE€TallMOHHOTO TEpHOAad, CPOPMUPOBAIU
TpH YKOCa TpU CpeJHel ypoxKalHOCTH ceHa (B 3aBUCHMOCTH OT COCTaBa TpaBOCMecH) Ha ypoBHe 144,9—
161,2 w/ra (Tabm. 3).

Tabnumna 3. YpoxkailHOCTH ceHa MHOTOJIeTHHX 0000B0-3J1aKOBBIX TPaBOCMeceil Ha MaJIOMOLIHOH TOp(siHON MoYBe
(cpenHee 3a TPM rojia NOJb30BaHUsl, 11/Ta)

YpoxkaiHOCTb, 11/Ta
BapHaHTLI OIlbITa 1 TOJ IOJIb30BaHUA, 2 Ton 3 Ton B Cp€AHEM le’[6aBKa,
TI0JIB30BAHUS TI0JIB30BAHUS 3 rona L[/Ta
(3a Tpu yxoca) (3a 1Ba yKoca) (3a 1Ba ykoca) 32
TajeratoBcsinuuatkocrpen+rumodeeBka
KonTtpois 98,0 65,4 40,0 67,8 -
PeoK1go+ CUi00 + M0so +Bsgo 132,0 107,8 92,0 110,6 42,8
+ +
N30PsoK 180+ CuU100 + M0sg 147,9 122,2 107,7 125,9 58,1
+Bso
+ +
N30PsoK240+ CU100 + M0sg 160,1 133,6 118,9 137,5 69,7
+Bso
HCP o5 4.8 4,3 4,3 45
JIsiBeHen+0oBCcAHNIIATKOCTpe+TUMO(eeBKa
Kontpons 88,2 65,8 43,8 65,9 -
PsoK1go+ CU1go + M0Osg +Bso 125,4 117,6 99,9 114,3 48,4
+ +
NaoPeoKsgo Cuizoo + Moso 134,1 126,3 116,3 1256 59,6
+Bso
NaoPeoKz40 Clizoo + Moso 144,9 138,1 125,1 136,0 70,1
+Bso
HCP o5 54 4.4 44 4,9
KieBep+oBcsiHuna+kocTpen+TumodeeBka
Kontposas 76,9 55,0 41,0 57,6 -
PeoK1go+ Cuigg + M0sg +Bsg 134,1 100,6 85,6 106,8 49,1
NaoPeoKsgo Cuizoo + Moso 143,1 1153 1045 121,0 633
+Bso
NaoPeoKa40 Cuizoo + Moso 161,2 1245 116,4 134,0 76,4
+Bso
HCP o5 6,1 4.2 4.2 5,2

Bo BTOpOI1 M TpeTuil Toxbl MOAB30BaHUS ObUTM OoJiee 3aCylUIMBBIE TOTOAHBIE YCIOBHUS, YTO Jajlo BO3-
MO>KHOCTb HOJIY4UTh TOJBKO J1Ba yKoca. [loaToMy yposkaliHOCTB TpaBocMecel Ha 2 IO MOJIb30BaHMs Oblia
Hmwke Ha 20 %, a B 3 rox Ha 30 % 1O CpaBHEHHIO ¢ TIEPBBIM T'OJOM ITOJIb30BaHUs. [IpnbaBka yposkaitHOCTH
TpaBocMeceil 0T BHeceHHs] MUHepalbHbIX yaoOperuil B 103e N3oPs0Ko4o +CUioo + M0Oso + Bso B cpenHem 3a
Tpu roja coctasmia 69,7-76,4 1/ra u 3aBHcena OT cocTaBa TpaBocMecu. ObecnieueHne nmuTaHusi 6060BO-
3JIAKOBBIX TpPaBOCMeECEH 3a CUET €XKETOJJHOT0 BHECEHHSI MUHEPAIbHBIX YIOOpEHHUI U MUKPOIJIEMEHTOB B yKa-
3aHHOM J03€ TI03BOJIMJIO HE TOJIBKO MOJTYYUTH BBICOKYIO YPOXKaHOCTh CE€HA, HO M MOJAEP)KaTh IJI0I0OPOINE
TopdsiHbIX IOUB [7-9].

Ha cnabo oGecnieuennoii kanuem TopdsiHoi nouse BHeceHHE N3oPsoKigo + CUigo + M0sp + Bsg crioco6-
CTBYET CHIDKEHMIO IapameTpoB mepexoza 3'Cs B 3,6-4,9 pasza B 3aBHCHMOCTH OT GOTaHHYECKOTO COCTaBa
TpaBocMecH. [loBbiienue 103 KaIMiHBIX ynoopenuit ot 180 kxr/ra n.8. 1o 240 Kr/ra 1.B. MO3BOJISIET CHU3UTH
Kn'¥’Cs nns cena nononuurensHo B 1,5 pasa (ta6m.4).
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Ta6nuna 4. Kospduunents: nepexona (Kn) 1¥'Cs u °Sr nist cena pa3aumanoro 60TaHMIeCKOro COCTABA HA MAJOMOII-
HOii Top(siHoii mouBe (B cpeaHeM 3a 4 roaa ucciaenoBanuii, Bk/kr: kbk/m?)

Kn ¥7Cs KpatHocTs cHIKEHHS Kn #0Sr KpatHocts

03b1 yI0OpeHHit
A yAoop Br/kr:xkbr/m? naxoruienus 3'Cs Bx/kr:kbr/m? CHHKEHUS Hakorutenus St

I'aneratoBcssnuna+kocTpen+rumodeeBka

bes ynobpennit 11,5+1,6 - 3,540,5 -
PsoK1so+ Cuzoo + M0so + Bso 3,7+0,4 3,1 2,8+0,4 1,3
N30PsoK1s0+ Cu100 + M0so + Bso 3,240,4 3,6 2,6+0,4 1,4
N30oPsoK240+ Cu100 + M0so + Bso 2,1+0,3 5,4 2,4+0,3 15
JIaaBenen+oBcsinna+kocrpen+rumodeeBka
Kontpors 153+1,8 - 43+0,6 -
PsoK1so+ Cu100 + M0so +Bso 3,840,5 4,0 2,940,4 1,5
N3oPsoK1so+ Cu1oo + M0so +Bso 3,140,5 4,9 3,0+0,4 1,4
N30oPsoK240+ Cu1o0 + M0so +Bso 2,0+0,3 7,6 2,7+0,3 1,6
KuaeBep+oBcsiHuna+kocrpen+rumodeeBka
Kowutpois 14,6+1,4 - 4.2+0,5 -
PsoK1so+ Cu100 + M0so +Bso 3,7+0,5 3,9 3,4+0,4 1,2
N30oPsoK1s0+ Cu100 + M0so +Bso 3,1+0,4 4,7 3,0+0,4 1,4
N30oPsoK240+ Cu100 + M0so +Bso 2,3+0,3 6,3 2,840,3 1,6

Brecenne ynoopenuii B 103¢ N3oPsoKaao + + Cligo + M0so + Bso camskaer noctymnenne 2*'Cs B ceHo 110
7,5 pa3 mo cpaBHEHHMIO C KOHTpoJieM. BHeceHue a30THBIX ya00penuii B no3e 30 kr/ra n.B. Ha (ocdopHO-
kanuitnoM one Peso Kigo-240 Ha mapamerpsl Hakomenus 2'Cs u °Sr cenom 6060B0-31aK0BBIX TpaBoCMeceii
CYIIECTBEHHOTO BJIUSHMS HE OKA3bIBAaeT. Pe3ynbTaThl aHAIN3a 3HAYEHUI mapaMeTpoB nepexoaa *'Cs u *Sr
3a 4 roja JKM3HM TPaB IOKa3aJd, YTO HAKOIUIEHHE PAJMOHYKIIMIOB 0000BO-31aKOBBIMH TPABOCMECSAMM Ha
TOp(b}IHOﬁ II0YBC B HepBI)II‘/'I o4 IMOJIb30BAHUS 6I)IHO HWHTCHCHUBHEC, YEM B IMOCJICAYIOUIUC I'0AbI ITOJIb30BaHUA

(pHCYHOK).

9OSr

8

-
"TE
6 1 & KoHTponb

m P60K180 + m/a
5 1 +
% % O N30P60K180 + m/a
4 1 =E O N30P60K240 + m/a
s T T s
2 1 + S5
1 - I I
0+ . . . . . :
1lroa 2rog(lykoc) 2rog(2ykoc) 3rog(lykoc) 3roa(2ykoc) 4roa (lykoc) 4 roa (2ykoc)

Puc. IMapamerpsl nepexoaa °Sr mis cena 6000B0-311aKOBBIX TPABOCMECEH Ha OCHOBE JISABEHIA POraTOr0 HPHU PasIHIHbIX
J103aX MUHEPAJbHBIX YA0OpeHNit (B cpeHeM 3a 4 rofa UcCiIea0BaHHH )

Ob6ecrieuenne nuTanus 0000BO-37ITAKOBOWM TPaBOCMECU 3a CUET €XKETOJHOTO BHECEHHS] MUHEPaIbHBIX U
MuKpoynoopennii B 103e NaoPesoKigo + CUigo + M0sg + Bso M03B0NHII0 CHU3NTH BENMYMHY MapaMeTPOB Iepe-
xona ¥'Cs jyis TpaBoCTOSI BTOPOro yKoca BO BTOPOM TOJI MONIB30Banus B 1,7 pasa 110 CPABHEHUIO C MEPBBIM
T'OJIOM IOJTb30BaHUS U B 3 pa3a 1o CPaBHEHUIO C MEPBBIM T'OJ0OM JKU3HH TPAB.

Vcranosneno, uro Hakomienue 2'Cs u *°Sr B yposxae MHOroneTHHX 6060BO-3I1aKOBBIX TPAaBOCMECEH,
KPOME TOJIa TOJIb30BaHus, 3aBUCHT TaKXkKe OT ykoca. [lapamerpsl nepexona 3’Cs s tpaBocTost MHOTOJIET-
HUX TpPaBOCMECEH BTOPOrO YKOCa B 3aBUCHUMOCTH OT JI03 BHECEHHBIX MHUHEpANbHBIX yJI00peHuid B 1,5—
2,6 pasa Bhlle, ueM s yposkas nepBoro ykoca. CHIKEHHUE apaMeTpoB mepexoza *°Sr s yposxkas Tpaso-
cMecel B 3aBHCUMOCTH OT T0J1a ITOJIb30BaHUs TIPOUCXOIUIIO MEHee HHTEHCHBHO B 1,3 pasa.

B 1iensax 0e30MacHOCTH MOJyYEHUs 3arpsi3HEHHON PaJuOHYKIMIAMHU MPOAYKIIMK KUBOTHOBOJICTBA, 3TY
3aKOHOMEPHOCTh HEOOXOAMMO YYUTHIBATh MPU PA3IMYHOM HCIIOJIE30BAHUN KOPMOB M3 JIAHHBIX TpaBOCMeceH
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(TIpu TIPOM3BOICTBE MOJIOKA IEIBHOT0, MOJIOKA CHIPBS, 3aKIIIOYUTEIHFHOTO OTKOpMa KPYITHOTO pOTaToro CKO-
Ta pa3IMYHBIX BO3PACTHBIX TpyI). JJIsl MOTydYeHUs] MOJIOKA IENFHOrO COOTBETCTBYIOUIETO TPEOOBAHUSIM
PJIV-99 (**Cs-100 Bx/1) mpou3BOACTBO OCHOBHBIX BHIOB KOPMOB M3 0000BO-3IaKOBBIX TpaBocMeceil Ha
OCHOBe JISIIBEHIIa pOTaToro, Tajerd BOCTOYHOM M KJIEBepa JYrOBOI'O BO3MOXHO 0€3 OrpaHHMYeHHH MO MJIOT-
HocTu 3arpsasHenns ¥'Cs Ha TopdsHBIX MoYBax orpaHMdeHHe cocTaBisieT Ha ceHo 11 Ku/km?% Ha 3enenyro
maccy — 6,1 Ku/km? Ipu ONTHMAaIbHBIX arpOXMMHYECKUX MOKa3aTeNsax mouskl (Bemmunna pH He menee 5,5;
conepkanue moABmKHbIX opMm KoO He menee 600 mr/kr). CeHo u 3eneHas Macca U3 6000BO-3JI1aKOBBIX Tpa-
BOCMECEH, MOTydeHHbIE Ha TOP(SHBIX MTOYBAX, MOTYT OBITh UCTIONB30BaHO Aiisi kopmiteHuss KPC mst mpous-
BOJICTBA MOJIOKO HenbHOro (*°Sr 3,7 Bk/i1) npw ero cozmepskaHuu B panuone He 6onee 260 Bk/kr, mpy mioT-
HOCTH 3arpaszHenus nous *°Sr 1o 2,0 Ku/km?. Ilpu npeBbllIeHUN AOMYyCTUMBIX YPOBHEH coaepxanus °Sr B
kopmax (PAY mns 3enenoii Maccol 37 BK/KT), BOSMOXKHO MCIOJB30BaHUE UX JUIS IOTYUYEHHS MOJIOKA-ChIPhS
(PAY conepkaHus B 3eJIEHOM Macce COOTBETCTBEHHO 185 BK/kT).

VYcTaHOBNIEHO MO pe3ynbTaTaM IOJIEBOTO JKCIIEPUMEHTA, YTO BHECCHHWE MUHEPAIBHBIX yIOOpEHHH M
MHUKPOYJOOpeHH B Pa3MUUHBIX 103ax MO 0000BO-371aKOBBIE TPABOCMECH CIIOCOOCTBYET MONYyUYEHHIO CEHa
[0 OCHOBHBIM 300T€XHMYECKHM IIOKa3aTesiM KadecTBa B TpeAeNiaX ACWCTBYIOIIMX CaHUTapHO-
THTHEHHYECKUX HOPMATHBOB (Ta0l1. 5).

Tabnuna 5. XuMua4decKuii COCTAB U NMUTATEIbHAS IIEHHOCTH CEHA MHOTOJIETHHX 6000B0-3JIaKOBBIX TpaBocMeceii (B
cpeaHee 3a 4 rojia uccjae10BaHuii)

Ceipoit Ceipas Ceipoit K.en O6MenHas K Ca Mg, P
Jlo3b1 y106peHuit K1p KieTdaTka TpOTeMH B KI SHeprus,
% KopMa MJIx/xr %
l"anerat+ oBcsHUIA+KOCTpen+TUMOGECBKA
KouTpons 2,9 27,0 17,1 0,50 9,9 1,3 0,4 0,15 0,26
PeoK1go+ Cu100 + M0so +Bso 3,4 27,4 17,8 0,53 9,7 1,8 0,7 |0,13 0,31
N30PeoK 180+ Cu100 + M0so +Bso 3,4 25,2 17,7 0,53 10,2 1,9 0,8 |0,15 0,34
N3oPsoK240+ CU100 + M0sp +Bso 3,5 24,3 18,0 0,52 10,6 2,2 0,8 |0,22 0,33
JIsiBeHen+ oBcsHUIATKOCTpEIHTHMODEeBKa
Kontpons 3,2 25,7 17,1 0,50 10,0 1,3 0.5 |[0,22 0,28
PeoK1go+ Cu100 + M0so +Bso 3,7 27,1 174 0,53 10,1 1,7 0,7 0,19 0,29
N30PsoK 180+ Cu100 + M0so +Bso 3,5 26,7 17,6 0,54 10,3 1,9 0,7 |0,17 0,30
N30PsoK240+ Cu100 + M0so +Bso 3,6 25,9 19,1 0,56 10,2 2,1 0,8 (0,18 0,34
KneBep+ oBcsHuUIa+kocTpen+tumModeeBKa
KounTpons 3,0 26,2 14,6 0,51 9,8 14 0,6 |0,18 0,27
PsoKigo+ Cuigo + M0so +Bso 34 27,0 17,8 0,56 10,2 1,7 0,7 10,16 0,31
N30PsoK 180+ Cu100 + M0so +Bso 3,4 26,1 17,2 0,54 10,1 1,7 0,8 |0,17 0,32
N30PsoK240+ Cu100 + M0so +Bso 3,5 26,5 18,4 0,57 10,4 2,0 09 (0,18 0,35
HCPos 0,3 1,6 1,8 0,03 0,1 0,3 0,1 |[0,02 0,02

ITo 0600IIEHHBIM IaHHBIM, B TPaBax yJOOPSEMBIX JIyTOBBIX 3€MeNb COJep)KaHHe CHIPOTO MPOTEHHA B CY-
XOM BEIIECTBE JIOJDKHO COCTaBIsATh HEe MeHee 8—14 %, ceiporo xupa — 1,5-3,0 %, kieryarku He Oosee 28—
30 %, a oTHOIIEHHE Kajksl K CyMMe KajbLus U MarHus — 2,2—2,4, ycjIOBHO JIOIyCTUMBIH ypoBeHb — 2,0.
B cyxom BemecTBe TpaB ONTHMaIbHBIM siBisieTcst coaepxanue: P20s — 0,30-0,50 % (ue menee 0,20 %), K20
-1,2-2,5 %, Ca—0,4-0,8 %, Mg — 0,15-0,25 % [10-12].

[Nokazarenn 300TEXHUYECKOTO KAa4eCTBa CEHA TPaBOCMECEH MPU BHECEHUH MUHEPAJIBHBIX U MUKPOY100-
pennii B BapuanTe NzoPeoKigo + CUioo + MOsp + Bsp Obii Haubosiee onTUManbHBIMU: COAEP)KAHHE CHIPOH
npotenH a0 17,5 %, ceipas xierdatka a0 26,5 %, xxup 1o 3,5 %, 9T0 MO3BOJUIIO TOMYUUTh C KaKIOTO T'eK-
Tapa 6000B0-371aKOBBIX TpaBocMeceii He Menee 0,55—0,57 kopmoBbIx enunuil [8—11].

3akiaoueHue

1. OOs3aTeNBPHBIM 3JIEMEHTOB TEXHOJIOTHH (KOHTPMEPOI) MPH BO3/EIBIBAHMM MHOTOKOMIIOHEHTHBIX 00-
OOBO-3J1aKOBBIX TpaBOCMECe! Ha 3arpsA3HEHHBIX PAJHOHYKIHIAMH TOPQSHBIX TOYBAX JUIS ITOJTyYEHHS BBICO-
koro ypoxas (10 120 w/ra cena) ¢ HuskuM coaepxkanueM ='Cs u *Sr 1omkHO GBITE BHECEHHE MUHEPATBHBIX
u Mukpoyaoopenuii B 1o3ax NaoPesoKigo-240 + CU1go + M0Osg + Bsg,

2. Buecenne ynoopenuit B 103ax NaoPeoKigo-240 + CU1go + M0Oso + Bsg crtocodcTBYeT CHUKEHUIO BETTMYUHBI
K03 PUIIMEHTOB TIEPEXOIa PAJMOHYKIHIOB B CEHO 00O0BO-31aKOBBIX TpaBocMecei: s 3'Cs 1o 5 pa3 u
0Sr o 1,6 paza. [loBeIieHue 103 KaMuiHBIX yaoopenuit ot 180 xr/ra a.B. 1o 240 xr/ra 1.B. MMO3BOJIIET CHU-
suth Besmuuny K **’Cs rononnurensho B 1,5 pasa.

3. IIpon3BOACTBO MOJIOKA LEIHHOTO, COOTBETCTBYIOMIETO TPEOOBAHHUSIM PECITyOJIMKAHCKUM JIOITYCTHMBIM
yposasam PJTY-99 (**Cs-100 Bx/n, *°Sr-3,7 Bk/11), BO3MOKHO IIPU MCHOIb30BAHMH OCHOBHBIX BUIOB KOPMOB
13 6000BO-371aKOBBIX TPABOCMECEH, BBIPAILICHHBIX HA TOP(SIHBIX MOYBAX C ONTHMAIbHBIMU arpOXHUMUYECKHU-
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MH CBOWCTBaMH (BeJIMUMHA 00OMEHHOH kuciotHocTH pH He Menee 5,5; conep:kanue noaBmKHbIX Gopm K20
ne menee 600 Mr/kr) 6e3 OrpaHMYEHHI IPU MX TUIOTHOCTH MX 3arpssHenus: ='Cs mo 11 Ku/km? (ceHo) u
6,1 Ku/km? (3enenas macca); ©Sr 1o 2,0 Ku/km? (ceno) u 1,4 Ku/km? (3enenas macca).
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1. A. MUXEEB

YO «benopycckasa eocyoapcmeennas opoenos Oxmabpwvckou Pesontoyuu
u Tpyodosoeo Kpacnozo 3Hamenu cenbCKOX0351ICMBEHHAS AKAOEMUSY,
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(ITocmynuna 6 pedaxyuro 05.09.2022)

Penmabenvrnocmu H#cuU0mMHOB00CmMea Hanpsamyo saeucum om cebecmoumocmu Kopmoe, Komopble 6 cpedHeM cocmasensaiom 50—
60 % 6 cmpykmype 3ampam Ha nPOU3800CMBO HCUBOMHOBOOUECKOU npooykyuu. Tlosmomy ouens 6adxicHo 05t d¢hghekmugro2o ede-
HUSL HCUBOMHOBOOCINEA 8030€/Ib18ANb BblCOKO)/IJOJfCCZIZHble MHO201emHUue Kopmossle Kyjlbmypbol, He mpe6yiomue OonbUUX sampam Ha
sozoenvieanue. K maxum Kylemypam OmHOCUmcs Cuﬂb¢uﬂ NPOH3EHHOIUCMHAA, cemelcmeo Acmposzﬂe.

Pasromepnbiil 6bices ceMaH CUNb@UU 6 NPOMBIUICHHBIX MACUMAOAX 3ampyOHeH U3-3a C80€0OPA3HOU MOPGOIo2UU CMpoeHUs
ceman. [1noo cunbguu umeem nIOCKYIO CEMAHKY YORUHEHHO-CEPOYEGUOHOU DOPMbL U MALEHLKYIO MACCY, YMO 3ampyOHsiem 8blces
CEMSH CesIKamMu U OCNIOMNCHAEemM acpOmMexHuKy 6030€/1b16AHUS KyJliemypbl. Pewenuem smoti I‘lp06¢7€/11bl ABNAENCA UCNOIb3068AHUE MeX-
HoJlocuu dpamupoeawﬂ cemsan. Texnonocus coz0anus ucxyccm@eHHozi 00010YKU Ha noOBEPXHOCMU CEMAH cuﬂb(j)uu nymem ()paofcu—
PO6aHUs, Umeem 6adCHoe HaAYydYHoe U bonvuoe npakmuyeckKoe 3Had4eHusl ons npoeedeuuﬂ MOYHO20 8blCe8a C 3A0AHHOU HOpMOIJ HA
HeoOX00uMyto 21yOuHy nocesa.

B cmamove npueedenbl pesyiiemanisl uccneo08aHull ﬂa6opamopﬁb1x U noJjesoblx Onvlmos No U3YUYEeHUND NOCEeBHblX Kadecme apa-
JICUPOBAHHBIX CEMSIH CUNbPUU 8 CpagHeHuU ¢ cemenamu 6e3 obonouku. Yemanoenena (na 30-it denv nocne nocesa) evicokas (75,0—
83,3 %) nonesas ecxoocecmv ceMsn cunb@uu 8 000104Ke U3 GEHMOHUMOBOU 2NIUHbI NPOBEPEHHBIX Uepes 6 mecsiyes nocie YOopKu.

[l cozoanus naanmayuii Cutb@uu ¢ ONMUMAILHOU 2YCMOMOU CMOSHUSL PACMEHUL Yeleco0OPA3HO NPOGOOUMb UUPOKOPAOHbLIL
nocee Opaolcupoeaunbmu CeMeHamu ¢ UCNONb308AHUEM CESLIOK MOoYHo20 ebicesa. Iloces cwlbqbuu Heobx00uUMo npoeot)umb ceeaxncumu
CeEMEHAMU C YH4emom ux ecxoacecmu 6 medeHue nouy 200a. Tloozomoenenuvie cemena ypootcast mexkyueco 200a HeobX00UMO UCHOJIb-
308amb 07151 NOCEBA OCEHBIO (MO0 3UMY, OKMAOPL-HOAOPY) UNU HA CIeOVIOWULL 200 paHHell 8eCHOIL (8 anpere).

Knrwouesnvie cnosa: CM/lbd)M}l NPOH3EHHOIUCMHAA, UCKYCCMEBEHHAA 060}101{1(61, 0pa9fcupoeaHHble ceMena, 8Cxoaucecnis.

The profitability of animal husbandry directly depends on the cost of feed, which averages 50—-60 % in the cost structure for the
roduction of livestock products. Therefore, it is very important for the effective management of animal husbandry to cultivate high-
yielding perennial fodder crops that do not require large cultivation costs. Such crops include silphium perfoliatum of the Asteraceae
family.

Uniform sowing of silphium seeds on an industrial scale is difficult due to the peculiar morphology of the seed structure. The
fruit of silphium has a flat, elongated heart-shaped achene and a small mass, which makes it difficult to sow seeds with seeders and
complicates the agricultural technique of cultivating the crop. The solution to this problem is the use of seed coating technology. The
technology of creating an artificial shell on the surface of silphium seeds by pelleting is of great scientific and practical importance
for precise sowing with a given rate to the required sowing depth.

The article presents results of laboratory and field research into the sowing qualities of pelleted seeds of silphium in comparison
with seeds without a shell. It was established (on the 30" day after sowing) that silphium seeds have high (75.0-83.3 %) field germi-
nation rate in a shell of bentonite clay tested 6 months after harvesting.

To create plantations of silphium with optimal plant density, it is advisable to carry out wide-row sowing with pelleted seeds us-
ing precision seeders. Silphium sowing must be carried out with fresh seeds, taking into account their germination within half a year.
Prepared seeds of the crop of the current year must be used for sowing in the fall (before winter, October-November) or the next
year in early spring (in April).

Key words: silphium perfoliatum, artificial shell, pelleted seeds, germination.

BBenenue

KopMompoun3BoACTBO IOHKHO COBEPIICHCTBOBATLCS MMyTEM MHTCHCHU(HUKALIMK OTPACIM U OIepexarh I0-
TpeOHOCTH KUBOTHOBOJICTBA, B TOM YHCJIC 32 CUET BHEAPSHUS BBHICOKOTIPOAYKTHBHBIX BHIOB, COPTOB U TH-
OpHUIOB KOPMOBBIX KYJIBTYP, OCBOCHHUS HOBBIX MTPOU3BOJICTB U TEXHOJIOTHIA [3].

Cunbdusi MPOH3CHHOIUCTHAS — KyJIbTypa WHTEHCHBHOTO KOPMOIIPOW3BOJICTBA. BEBICOKas MpPOAYKTHB-
HOCTb KYJIBTYPBl B COYETAHUHU C JOJITOJICTHEM MMEIOT MEPCIEKTUBY YIYUIIUTh 3PPEKTUBHOCTH IIPOU3BOJI-
CTBa M CIIOCOOCTBOBATh YKPEIUICHHMID KOPMOBOW W MaTepUAIbHOW 0a3bl KMBOTHOBOJCTBA. Buj cuibgus
nponsennonuctHas (Silfium perfoliatum L., Asteraceae), copt «Ilepseiii benopycckuii» 001a1at0T EHHBIMU
OMOJIOTMYECKUMHU CBOMCTBAMHU U BBICOKMMHM XO3SHCTBEHHBIMH JOCTOMHCTBAMH, KOTOPBIE MOT'YT HCIIOJIB30-
BaThCsl B KAYECTBE MECTHOTO OHMOJIOTHYECKOTO BO30OHOBISIEMOTO KOPMOBOTO pecypca Ui MPOM3BOICTBA
JIEIEeBOro KopMa Jjisd KpYyIIHOI'O poraroro CKOTa IIyTeM CO3HaHus JOJITOJIETHUX BBICOKOIIPOAYKTHBHBIX ar-

66


mailto:EmelinVA65@gmail.com

POIICHO30B M YCTOWUYUBEIX arpo3kocucteM B 3emutenenu [2]. Pemennem coBera I'Y «l'ocynapcTBeHHas WH-
CIIEKIMA T10 UCTIBITAHUIO U OXPaHE COPTOB PACTEHUID MPUHATO pelleHre o BKiItoueHusa copra «Ilepsbiit be-
JIOPYCCKHiT» CHIIbGUHN MPOH3EHHONUCTHOH B ['ocyaapcTBeHHbIH peecTp copToB ¢ 2022 roaa B pazaen «Cop-
Ta CEJICKOXO3SIMCTBEHHBIX pacTeHui». CopT AOMyIIeH AJisi MPOM3BOJCTBA, Pealn3alldil M HCIIOIb30BAHUS
cemsH cuiibun B Burebckoii 06nactu u Ha Tepputopun Peciyommku benapycs [4].

Cunpdus — KynbTypa ¢ BEICOKMM OHOJIOTHYECKHAM TOTEHIIMAIOM pocTa U pa3Butusa. OOnamas eHHBIMHU
XO3HCTBEHHBIMU CBOWCTBAMH, Y CHIIb()MHU €CTh OMOJIOTMYECKHE OCOOCHHOCTH M MOpP(QoIOTHIecKue Heao-
cratku. HemocTatku co3naloT onpezeseHHble TPy IHOCTH NP BO3ICIBIBAHUM U IPEISITCTBYIOT Pa3MHOXeE-
HHUM KyJIBTYpBI Ha NpaKkTHKe. B Toxe BpeMs cuiabus UMEeT TaKue XO03iHCTBEHHBIE TOCTOMHCTBA, KOTOPHIE
3HAYUTENFHO NPe00JIaatoT HaJl OTACIBHBIMU HEAOCTATKAMK OHOJIOTHYECKOTO XapaKTepa.

Cunbus B NOYBEHHO-KIMMATHYECKHX YCIOBHSIX bemapycu (GopMHUpyeT TMOJHOLEHHBIE MO BCXOXKECTH
ceMeHa. Mop¢h0-010IOTHYECKUMH OCOOCHHOCTSIMHU SIBIISIIOTCSI TAKHE MIPU3HAKHU, KaK Pa3BETBICHHOCTh HUXa-
3Wsl, MHOTOSIPYCHOE PAaCIOJIOKEHHE KOP3WHOK, HEPAaBHOMEPHOCTH CO3PEBaHMs CEMSH M HMX OCHIIaeMOCTb.
Cougerne Gpopmupyetcs 00JbIIOE, CIOKHOE, COCTOSIIEE U3 MHOTOSPYCHBIX BETBEH M OTAETHHBIX KOP3MHOK
Ha3pIBaeMoe nuxasueM. Ha corperusx Hapactaer no 15-20 xop3uHOK. JKenThie IIBETKH COOpaHbI B KOP3HH-
ku quameTpoM 5—8 cMm. OcobeHHOe MOPQOIIOTHIECKOe CTpoeHHe nMetoT cemera. Co3peBmunii o1 cuiibGun
npeacTaBisieT co00i TIIOCKYIO CEMSIHKY YATHMHEHHO-CepALEBUIHON (POPMBI C CEpOBAaTO-KOPUYHEBBIM OKpa-
com, 10—12 mMm pmunel 1 610 MM mmpunbel. Macca 1000 cemMsiH 3aBUCUT OT YCJIOBUH BO3ACNIBIBAHUS U IO-
pAIKa PacTIONOKEeHHUS KOP3WHOK M CeMsSH Ha auxasud — 18-25 r. B ka0l KOp3WHKE MOXKET CO3pPeBaTh 10
20 mtyk u 6onee cemsH [1, 5].

Jlerkue ¥ IJIOCKHE CEMEHA SIBJISIOTCS OCOOCHHOCTBIO CHiib(uu. Takoe cBoeoOpa3zHoe MOP(OIOTHIECKOE
CTPOEHHE CEMSH BUAMMO SIBIISICTCA MPHCIIOCOOICHHOCTHIO K COXPAaHEHHIO BHIA, C APYrOd CTOPOHBI, Ha
MPaKTUKE TaKOe CTPOCHHUE 3aTPYAHSET BHICEB CEMSH CEsJIKAMM, OCIIOKHSIS arpOTEXHUKY Pa3sMHOXKEHHS U
BO3/ICTIbIBAHUE KYNBTYphl. sl penieHust 3Tol mpobieMbl HEOOXOJMMO MPUMEHSITh TEXHOJIOTHIO IPaKHPO-
BaHUs CEMSH, KOTOpas yBEIMYUT MAacCy CEMsH, YJIYUIINUT ChIIY4eCTb (CKOJBKEHHE IPU BBICEBE) U MPOBO-
TUTH TTOCEB HA HEOOXOMUMYI0 TIyOnWHY. A TIIaBHOE JaHHBIN CITOCOO MOATOTOBKH CEMSH CHIIB(HHU K TTOCEBY
JlaeT BO3MOXHOCTD IIPUMEHSITH TEXHOJIOTHIO TOYHOTO BHICEBA CEMSH, SKOHOMHTH U PAllMOHAILHO HCIOIB30-
BaTh IOCEBHOW MaTepHall.

[locTaHoBNEHHEM MHMHHUCTEPCTBA CEJILCKOIO XO3sIMCTBA M HpONoBONIbCTBHUS PecryOimku benmapych ot
20 oxTsi0ps 2021 1. Ne 64 ycTaHOBIIEHBI TPeOOBAaHHS K COPTOBBIM U MTOCEBHBIM KadeCcTBaM CEMsH, JOTIOIHE-
HO TIOAMYHKTOM 1.5. MHOrojeTHue KOpMOBBIE M MEIIOHOCHBIE TPaBbl, — CIEAYIOIIEro conepxanus: 1.5.1
Cunboust nponsennonuctHast, Silfium perfoliatum L., uncrora cemsin He meHee 98 %, Hamu4ne OOJyILICH-
HBIX ceMsH He 0oiee 5 %, BcxokecTh He MeHee 60 %, BIaxHOCTE ceMsH He Ooiee 10,0 %.

Cemena cuiib(UM MPOH3ECHHOIUCTHOM, TpeHA3HAUEHHBIE IS TIOCEBa, JOJDKHBI OTBEUaTh TPEOOBaHUSIM
neiictytromiero nocesHoro crangapra ('OCT P 55294-2012): Bcxoxects s cemsiH kareropun OC u 9C —
He menee 80 %, copToBas uuctoTa — He MeHee 98 %, BnaxxHocTh — He 6oisee 10 %. CopTOBYIO UUCTOTY — HE
MmeHee 95 % u BiIaxHOCTh Takke He 6osee 10 % [6].

PaHee mpoBOAMIMCH MCCIICIOBAHMSI 110 U3YYEHHUIO BCXOXKECTH CeMsH cuib(uu ypoxas 2018 roma. s
MOCEBA UCIIOJIb30BAJIMCH CEMEHA C CO3PEBIINX KOPUYHEBBIX KOP3UHOK 1-5-ro mopsakoB nuxasus (coueTne
— COBOKYITHOCTh KOP3MHOK), JIOCTUTIIME MOJHOH cnenocTu. [loceB mpoBoauiics HecTpaTH(PHUIIMPOBAHHBIMU
CeMEHaMH B siueiiky kacceT. HaOmoieHuns 3a BCX0KECThIO CEMSTH M POCTOM PACTEHUH TPOBOAMIIKCH B IOJIE-
BBIX yclioBHsX. [lomydeHHbIe pe3ynbTaTbl BCXOXKECTH CEMSH CHIb(UU ¢ KOP3UHOK Ka)KAOTO MOpsiiKa AUXa-
3Ms MTOKa3bIBAIOT, YTO CEMEHA C YBEIMUEHHEM CPOKa XPaHEHHS TEPSIOT BCXOKECTh. Tak ecinu CpeaHss BCXO-
xecTh ceMsiH B 2019 roay ¢ maru nmopsakoB kop3uHoK O0bi1a 82,0 %, To B 2020 romy BCX0XKeCTb YMEHBIIIH-
nack 10 43,1 %. Bonee Beicokas macca 1000 cemsH (21,4 1) 1 Bcxoxects (B 2019 1. — 90,4 %, B 2020 1. —
44,5 %) ObL1a motyyeHa ¢ KOp3MHOK 1—3-To mopsaKoB Auxasust. BcxoxkecTs ceMsiH KOP3HHOK 4—5-T0 mopsia-
KoB Obuta Hke. B 2021 romy OBUIO YCTaHOBIIEHO, YTO CEMEHA CHIILGUHM TIOTEPSUIM BCXOXKECTh MOCIE HX
XpaHeHus B Tedenne AByx jeT (2019 r. u 2020 1.).

AKTyanbHBIMH BOTIPOCAMH JJIS1 U3YUEHUS SIBIISIOTCS] TEXHOJIOTHS Pa3MHOKEHHS KyJIbTYPbl H OpTaHU3aIus
MPOMBIIIIJICHHOT'O CEMEHOBOJICTBO CHIIL(GUH NMPOH3eHHONUCTHOW B bemapycu. [Ipu pazpaboTke TEXHOIOTHH
OoJIbIIIOE HAYYHOE M MPaKTHYECKOe 3HaueHHE OyIyT UMETh MCCIIEOBaHUs [0 M3YyUSHHIO CIoco0a TOYHOTO
BBICEBA CEMSH CEsIKaMH, TaK Kak ceMeHa cuiib(guu odeHb Jerkue (Macca 1000 cemsin 18-25 1), umerot He-
00JIBIITyI0 HOPMY BBICEBa (0KO0JIO 2—3 Kr/ra) 1 riryouny mocesa (1-3 cm).

B Hacrosiee Bpems oceBHbIE KayecTBa CEMSH CHIBL(GHH U TEXHOJIOTHS I0CEBA B 3aBUCUMOCTH OT CITO-
co0a HMOATrOTOBKH CEMSIH K IIOCEBY OCTalOTCSI HEM3YUYEHHBIMHU, I03TOMY BO3HHUKAIOT OIPEAEIICHHBIE TPYIHO-
CTH TIPY BO3JEJBIBAHUU 3TOU KyJNbTYpHI B YCIOBHUSIX MPOM3BOACTBA. B ycnoBusax benapycu npuemsl npearno-
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CEBHOM MOATOTOBKH CEMSH CHIIL(GHHN K ITOCEBY HE M3y4YalllCh, HE BBISABJICH TAKXKE ONTUMAIBHBIN CIIOCO0 TO-
ceBa. [loaTromy notpedyercs, ¢ yueToM MOP(OIOTUIECKOr0 CTPOSHUS CEMSIH CHIIbGUM ATl YTSKEICHUs ce-
MSIH U yJIYUIIEHHS UX CBITY4eCTH, NOA00paTh KOMIIOHEHT Ui CO3JaHMs UCKYCCTBEHHOH OOOJIOYKM Ha MO-
BEPXHOCTH CEMsIH MyTeM UX JaXHpoBaHMs. Taxke He0OXOIMMO M3YUUTh TIOCEBHBIE KauecTBa APaKUPOBaH-
HBIX CEMSH Ul TIOCJIEAYIOIIEr0 UX CEBa C MCIIOJIb30BAHUEM CESJIOK TOYHOTO BBICEBA JUISI JOCTHKEHHUS OIl-
TAMaJIbHOH T'yCTOTBI CTOSTHUS PACTCHHI.

Lenp uccnenoBaHuii — TEOPETUUECKOE M MPAKTUUECKOE 0OOCHOBaHME, pa3paboTKa HOBBIX MPEATIOKCHUN
U arpOTEXHUYECKHUX MPUEMOB 10 COBEPIIEHCTBOBAHMIO TEXHOJIOTMHM BO3/AEJBIBAHUS CUIb(MUHU IPOH3EHHO-
JUCTHOW Ha 3eI€HYI0 Maccy, KOPMOBBIE LIEJIM M CEMEHa IPU PALUOHAIBHOM HMCIOJIb30BAHUH 3€MEJIbHBIX,
MaTepUaIbHBIX U DHEPTETUYECKUX PECYPCOB B yclIoBUAX benapycu.

OcHoBHas 9acTh

OOBEKTOM HCCIIEN0BaHM ABIsIeTcs cunbhus nporsennoarctaas (Silfium perfoliatum L.), mpuemsr Bo3-
JeNbIBaHUs M CIIOCO0 TOATOTOBKH ceMsH K moceBy. CopT cunbdun nponsennonrctHol «llepBoiii benopyc-
CKHI» TIpOLIeN TOCYJapCTBEHHOE UCHBITaHNE, JOMYILIEH JUIsl MPOU3BOJCTBA U 3aHECEH B FOCYAAPCTBEHHBIH
peectp coptoB Peciybnuku bemapycs, Bkimtogas ButeOckyto o6macts. TeMBI 1 BOITPOCHI 110 U3YYEHHUIO TIPH-
€MOB BO3/I€JIbIBAaHUS CHIb(GHUH B MOYBEHHO-KIMMATHUECKUX YCIOBUAX BurteOckoi obmacTu BXOJUIN B MPO-
rpaMMBl Hay4YHBIX HMCCIIEIOBaHUI pa3HBIX JeT Kadeapbl kopmompousBoiactBa YO BI'ABM, nHaumnas c
2001 roma. MccnemoBanus MO M3YYSHHIO TIPUEMOB BO3ACIBIBAHUS CHIH(UU HA KOPMOBBIE IIENTH U CEMEHa
MTPOBOIMIINCH B TOJIEBBIX OMBITaX MOCEBAX Pa3HBIX JIET KHU3HHU pacTeHnid Ha 3emisix PYII «Burebekuit 30-
HaJIbHBI HHCTUTYT celibckoro xo3siictea HAH benapycu» (20192022 rr.) u moceBax celbCKOXO3sIHCTBEH-
Horo npeanpusatus OO0 «CyeBo-Arpo» (2013-2016 rr.).

3amaun UCCleIOBaHUN: U3YUUTh POCT, Pa3BUTUE U YPOXKAHHOCTh CUIb()UU IPU CEMEHHOM, PAacCagHOM U
BEreTaTHBHOM Pa3MHOKEHHH KYJIBTYPhI B YCIOBUAX ButeOckoii o0macTu; n3ydnTh 3(h(HEeKTHBHOCTH criocoba
JPAKUPOBAHUS CEMsIH CHIIb()UU OCHTOHUTOBOM TJIMHOM.

HccnenoBanus Mo M3y4eHUIO U BHEAPCHUIO CHIL(MHU MPOBOAATCS [0 COBMECTHOMY IIPOCKTY MHCTHUTYTA
(PVII B3BUCX HAH benapycn) u akagemun (YO BI’ABM), pu nmoanepxke Buredbeckoro odmacTHOTO arpo-
MPOMBIIIIJICHHOTO coto3a. B BpecTckoit o0macTi Ha KOpMOBBIE 1en cuib(Quio BozaensBaoT YII «Momnomo-
BOo-Arpo», OAO «OcHeXHUIKOe» U IPYIUX CEeNbCKOXO3IUCTBEHHBIX NMpeanpustuil. Tema npoekra: «Pa3zpa-
00Tath 3¢ (eKTUBHbIC NPUEMbI BO3/IENbIBAHMS U PAa3MHOXKEHUS! CHIIB(UN MPOH3EHHOJIMCTHON Ha 3€JICHBIN
KOpM, CHJIOC M CE€MEHa B TIOYBEHHO-KJIMMAaTHYeCKHMX yclIoBHsAX Burebckoir obmactu». Hayuwo-
HCCIeIoBaTeNnbcKas paboTa 1Mo U3yYeHHI0 TEXHOJIOTHH BO3/IENIBIBAHUS CHITLGUH TIPOH3EHHOIMCTHON MPOBO-
aurtcs B cotpyaandectse ¢ YO «benopycckasi rocyJapcTBeHHas! CENbCKOXO03SIMCTBEHHAS aKaeMUsD».

MarepuanbHO-TEXHUUECKUM oOectieueHreM 1 0a30if 11sl IpoBeaeHHUs Ta0OPaTOPHBIX U MOJIEBBIX HCCIIE-
noBanuil siBisioTes YO «BureOckas rocy1apcTBeHHAs akaJeMusi BETEpUHApPHOW Memuinaby, YO «beno-
pycckasi rocyJapCTBEHHasl CEeJbCKOXO3AHWCTBEHHas akaaeMus». [lojeBble OMBITBI MPOBOAATCS Ha 3EMIIAX
PVII «Butebckuii 30HaIbHBIA HHCTUTYT cenbekoro xo3siictBa HAH benapycu» n OOO «CyieBo-Arpo».

Y6opky moOypeBIINX U KOPHYHEBBIX KOP3HHOK CHIIb(GUH TipoBenu B okTs0pe 2020 roga B (haszy nmoiHoi
crenocTH ceMsiH. Jlanee yacTb ceMsiH Oblia 33/IpaKUpOBaHa OCHTOHUTOBOW TNIMHOM Ha SKCIIEPUMEHTAIBHOM
IpakupaTope ceMsH [7, 8, 9].

Uzyuaembie Bapuantsl: 1. KoHTpons: cemena cunbpuu 6e3 o06padborku. 2. Criocod MOArOTOBKU CEMSH:
ceMeHa B 000JI0UKe OCHTOHUTOBOM IJIMHBI, 00padoranHbie 1 (omuH) pa3. 3. Cioco0 MOArOTOBKU CEMSH: ce-
MeHa B 000J104Ke OEHTOHHUTOBOM INKHBI, 00paboTanHbIe 2 (1Ba) pa3a. [loceB cuibhuM UK 3aKIagKy CeMsH
B siueiiku KacceT (B oHOH KacceTe 144 sueiikn) nposenu 6 mMas 2021 rona. Mcnonb3yeMselil TpyHT [JIs IPO-
BEPKH BCXOXECTH CEMsH — JIEPHOBO-NOJ30JIMCTAst MovBa. [loceB mpoBoauics HecTpaTH()UIIMPOBAHHBIMU
CeMEHaMH T10 OJHOW CEeMSHKH B siueiiku kacceT. HabnromeHus 3a Bcxogamu CHIb(GHH U POCTOM pacTEHHH
MIPOBOJIMJICS B IIOJIEBBIX YCIIOBHUSIX NPH €CTECTBEHHOW MOroje B Mae, MIOHE W aBrycte. [ moanepskaHus
BIIQ)KHOCTH TIOYBHI B KaCCETax MPOBOAMIICS MOJIMB. BCXxoxkecTh ceMsH n3ydaiach B JUHAMHKE TIOCIE TIOCEBa
— OTMEYAJIUCh (Pa3bl ABa CEMAAOIBHBIX JUCTOYKA U IIEPBOT0 HacTosmero ((iar) iucra.

B na6oparopusix ycioBusix I'Y «ButeOckast o0nacTHas MHCIEKIHS MO CEMEHOBOJCTBY, KapaHTHHY U
3alUTe PACTEHHI TOCEBHBIX KaYeCTB CEMSH CHIIL(UH MPOH3EHHONMHCTHOHN copTta «IlepBeiii benopycckuii»
OTIPEIEIISUTA DHEPTHIO TPOpacTaHus ceMsH depe3 10 mael, BcxoxecTh — uepes 20 qHei.

[lo manHBIM MeteocTannuu (T. Butebck) moromusie ycioBus 2021 rojga oTIUYaIvch OT CPEIHEMHOTO-
JIETHUX TOKa3aresed. 3a mepuoj sSSHBapb-OKTAOPh METEOPOJOrHUECKHE YCIOBUS XapaKTepU30BaIiCh Oonee
BBICOKOH TeMIIEpaTypod BO3AyXa M MEHBIITUM BEHITIQJICHHEM OCaaKoB. B BeceHHUH meprona (TpeThs JAeKana
Masi) 0CaJKOB BbINajia MeHbIIe HOpMHI (68 %), a mo TemneparypHoMy pexumy (13,7 °C) mokazatenu He OT-
JNYAINCH OT CPEJHEMHOTOIETHUX 3HaueHuil. [loromHpie ycaoBus jera B HiOHE ObUTH )KapKUMH H 3aCYyILUIH-
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BBIMH, XapaKTepU3ysCh 3HAYUTENbHBIMA OTKJIOHEHHSIMA OT CPEIHEMHOTOJICTHHX 3HAYeHHWH TeMIepaTyphl
BO3/yXa W BBITIABIINX OCAAKOB. B mepBoii aexane uronHs ocaakoB Bbimaio (11 mm, 42 %) MeHbIle HOPMBL, a
cpeanss Temmepatypa Bo3ayx (17,2 °C) Oblia Bblllle MPUMEPHO Ha JBa rpagyca. B aBrycre ocankoB BbIIANO
0osbie (ot HopMbl 117 %), a Temnieparypa Haxoaunachk (17,9 °C) Ha ypoBHE CpeJHEMHOT OJICTHUX JaHHBIX.

[ToceBHble KauecTBa CeMSH CHIB(GUU B 3aBUCUMOCTH OT CI0c00a MOJATOTOBKH CEMSH K ITOCEBY U BPEMEHHU
XpaHEeHHs TpencTaBieHbl B TaO. 1. IS mpoBEepKH BCXOXKECTH HMCIIOIL30BAINCh CeMEHa 0e3 o0paboTku
(xonTpOMB) ¢ Maccorr 1000 cemsiH B ecTeCTBEHHOM cocTostHUH 23,0 TpaMMa B ceMeHa B 000JI0UKe C Pa3HOU
Maccoii mpenBapuTenbHO 00paboTaHHbIE OEHTOHUTOBOM TJIIMHON OJWH W JBa pas3a Il YTSKEIECHUS CeMsH.
Macca 1000 cemsiH B 00605109Ke, BapHaHT ¢ 00paOOTKOI TIMHON OIMH pa3 yBEIHMUYWIach B ABa pasa (46 ),
Macca CeMsH T0clie IByKpaTHOH 00pabOTKH IIIMHOW yBeIUYHach NOYTH B YeThIpe pasza (86 r).

UccnenoBanusmMu Ob1I0 ycTaHoBIEeHO, 4To B 2021 romy Ha 30-i JIeHb moOCie MOCeBa, BCXOKECTh CEMSH
cubun yposkast 2020 roma ObiTa BEICOKOH (depe3 6 MecsieB mocie yoopku, B cpeanem 79,7 %) (tabi. 1).
BexokecTh 3THX ke ceMsiH, mocesHHBIX B 2022 rogy, TO ecTh nocie 0ojiee IIUTEILHOTO UX XpaHeHus (4e-
pe3 19 mecsner nocie yoopku, B cpenHem 29,1 %) cHusmnack noutu B Tpu pasa. [locne amutensHOro Xpa-
HEHUS BCXOXXECTb CEMSH B HMCKYCCTBEHHOH o0oiouke n3 OeHTOHMTOBOW TimHBI Ha 20-if m 30-if neHp B
2022 romy Oblma HIKE, YeM BCXOXKECTh KOHTPOJBHBIX CEMSH, MOCESTHHBIX 0e3 00paboTku rimHO#. Bexo-
XKeCTh CeMsiH 0e3 00paboTKu X0Th u Obita BbIE (41,8 % 1 51,1 % COOTBETCTBEHHO), OJJHAKO TH MOTyUYCH-
HbIEe JaHHBIE OBLTH HIDKE TPEOYEMBIX IMOKa3aTenel TOCEBHBIX KaYeCTB CEMSH CHIb(MUH.

Tabnuna 1. Bexo:kecTb ceMsH cuiibguu ypoxkas 2020 roga B 3aBUCHMOCTH OT c0co0a MNOATOTOBKH CeMSIH K MOCEBY U
NPOI0JIKHTEILHOCTH XPAHEHHUs

Macea 1000 2021 rox (uepe3 6 MecsiLeB) | _ 2022 rox (19 Mecsiues)
Ilokazatenn CoMSIHL I KonunuectBo aHeit mocie nmocesa
’ 10 [ 20 [ 30 [ 10 [ 20 [ 30
KonTtpons: ceMeHa 6e3 0007109kH, 0€3 00pab0oTKM OCHTOHUTOBOM TIIMHOM
BcexoxecTs, % 22,1 55,6 80,9 29 41,8 51,1
70 BCXOHX 23 2.2 28 27 03 21 1,7

CCMSH 3a CYTKH

CemeHa B 000J1049Ke, 00paboTaHHbIC OCHTOHUTOBOH IMMHBI 1 (01MH) pa3
BcexoxecTs, % 14,9 50,0 83,3 2,8 19,5 20,9

V)
% BCXOXKHX 46 15 2,5 2.8 0,3 1,0 0,7
CEMSIH 38 CYTKH

Cemena B 000s109ke, 00paboTaHHBIE OCHTOHUTOBOU TIIMHOM 2 (11Ba) paza
Bcxoxects, % 12,1 61,1 75,0 5,6 15,0 15,3

V)
% BCXOMKHUX 86 12 3.1 2,5 0,5 0,8 0,5
CeMsIH 3a CYTKH

B 2021 romy Ha mecsaThI ACHB MOCJE ITOCEBA YHEPrHs NMPOPACTaHUS CeMsH Oblia HauOoJiee BBICOKON
(22,1 %) na Bapuante 06e3 00pabOTKU CeMsiH, e NPOIEHT MOSBICHHS BCXOIOB CEMSIH 32 CYTKH COCTaBHII
2,2. Ha 20-# neHp BcxoxecTh ceMsiH Obua Ha ypoBHe 50,0—61,1 %, ra 30-it nens oHa yBenmuymiach 10 75,0—
83,3 %. Ha Tpunuarelii IeHb MPOIEHT BCXOKUX CEMSH ObUT BHICOKMM Ha BCEX M3y4YaeMbIX Bapuanrtax. Ha
BapuaHTe 0e3 00paboTku cemsiH rimHOU coctaBui 80,9 %, B 00onouke 3 OEHTOHUTOBOW TIMHON 00pabo-
TaHHbIe oAMH pa3 — 83,3 % u Ha BapuaHTe, Iae ceMeHa oOpabarbiBanuch aBa pasa — 75,0 %. IIpoueHT Bcxo-
KHX CEMsH 3a CyTKU ObUT IPUMEPHO OAMHAKOBEIM — 2,5-2,8 %.

B 2022 roay na 10-i, 20-ii u 30-i 1eHb BCXOXKECTh CeMsIH criib(puu ObUIa HMKE Ha BCEX M3ydaeMbIX Ba-
puanrax, yem B 2021 romy. Ha 20-ii nenp HauOosbmas BcxoxkecTh ceMsH (41,8 %) Obuia Ha KOHTPOJIEHOM
BapHaHTe — ceMeHa 0e3 000104kH, 0e3 00paboTkn OEHTOHUTOBOH INIMHOM B CPaBHEHMH C CEMEHAMH, KOTO-
pbie oOpadareiBaiuch riuHON oauH (19,5 %) u asa (15,0 %) pa3za. Ha 30-it neHb mOJydYnIIM TaKyIO ke 3aKO0-
HOMepHOCTh. [lomydeHHbIi Oojee BBICOKMH IMOKa3aTeNb BCXOXKECTH CEMSIH CHIb(QHU «UHUCTBIX» 0e3 olpa-
OOTKH TJIMHOM OCJIE OIHOTO roJia XpaHEeHUs] HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAaHUSAM K COPTOBBIM
M TIOCEBHBIM KadecTBaM ceMsH. CeMeHa ¢ BCXxoxecTbio MeHee 60 % MOTyT MCIONB30BaThCSA TOJBKO IS
BHyTpeHHero moik30Banus. B 2022 rogy ¢a3za mepBoro HACTOSIIEro JIMCTa OTMEYeHa uepe3 28 mHel mocie
nocesa.

[ToceBHble kKavecTBa cUiIb()UU MPOBEPSIIUCH TIOBTOPHO BO BPEMEHH, JJIsi ITOTO HCIOJIH30BAJICS ypoXKaii
cemsH 2021 roga KOp3WHOK MEPBOTO, BTOPOTO M TPETHETO MOPAIKOB anuxasus (tadim. 2). Ha BcxoxecTp 3a-
KJIJBIBAJIMCH ceMeHa 0e3 00paboTKU U ceMeHa B 000J104Ke, 00paboTaHHbIE OEHTOHUTOBOW TNIMHOW 1 (OMH)
pa3. Brauane na 10-it u 20-i geHs sHeprus npopactanus ceMsH (25,6 %) u Bcxoxects (70,1 %) Obutn BbIILIE
Ha BapuaHTe 0e3 00paboTKu ceMsiH OEHTOHUTOBOH TNMHOW. Ha BapuaHTe ¢ 00pabOTKOM ceMsH TH TOKa3a-
tenu Obuu Hike (11,1 % u 52,8 % cooTBeTCTBEHHO).
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Tabnuna 2. BexoxkecTs ceMsiH cuabgun ypo:kast 2021 rosxa B 3aBHCHMOCTH OT CI0C00a MOATOTOBKH CeMSIH K IIOCEBY

Macea 1000 2022 rox (qepevz 6 MecsileB)
Ioka3arens comsiH. T KonmyectBo JiHeit nociie nocesa
’ 10 [ 20 [ 30
Kontpouns: cemsiH 6e3 06paboTKH
Bcexoxkects, % 239 25,6 70,1 74,0
% BCXOKUX CEMSIH 3a CYTKH ' 2,6 3,5 2,5
CemeHa B 0005104Ke, 00paboTaHHbIC OCHTOHUTOBOM MIMHOM 1 (0/1MH) pa3
BcexoxecTb, % 4548 11,1 52,8 80,6
% BCXOXKHX CEMSH 33 CyTKH 11 2,6 2,7

Ha 30-ii nenp ydera ycTaHOBIIEHa BBICOKAs BCXOXECTh CEMSH CHIIb(UHU KaK Ha KOHTPOJE, I/Ie CEMEHa
oputH 0e3 00paboTku (74,0 %), Tak 1 Ha BapuaHTe, Iie ceMeHa ObUIH B 0007I09Ke, 00paboTaHHbIe OEHTOHU-
ToBOH rmHOM 1 (onun) pas (80,6 %). [lomydueHHBIE pe3yabTaThl MOCEBHBIX KAYECTB CEMSIH CHIILGUH YpOKasi
2021 roga, KOTOpbIe TIOBTOPHO MPOBEPSUIUCH Yepe3 6 MecsIeB mocie YOOpKH, TOBTOPUIN 3aKOHOMEPHOCTD
paHee IMOly9eHHBIX TaHHBIX, T/Ie U3ydanach BCX0xecTb ceMsH ypoxas 2020 rozga.

[To pesympratam 'Y «Butebckast o6macTHAass MHCHEKIHSI 10 CEMEHOBOJCTBY, KapaHTHHY W 3aIllUTE pac-
TEHHI» TOKA3aTeNN MOCEBHBIX KAYeCTB CEMsIH CHIbL(QHH MPOH3EeHHOMUCTHOM copTa «IlepBrlit benopycckuiin
ypoxkas 2021 roga Obun crnepyromumu: Biaxaocts — 9,9 %, macca 1000 cemsiH — 23,9 1, 3HEprus npopac-
TaHus ceMsiH — 71 %, BexoxecTs — 75 %. Cemena 6e3 00paboTku (0e3 ob6onouxn). [IpoBepka nHCHEKIMEH
MOCEBHBIX KAYeCTB CEMsIH CHIb(HU BBISIBHIIA, YTO B Ja0OPATOPHBIX YCIOBHUIX SHEPTHs MPOPACTAHHUS CEMSH
(uepe3 10 mHeil) BbIIIE, YEM B MOJIEBBIX YCIOBHSX. JTO OOBACHSIETCS MCKYCCTBEHHOH cTpaTH(HKaLueH ce-
MSIH XOJIOJIOM, KOTOpBIE IPOBOAAT J1a0OPAaTOPUH INEpel 3aKIaIKold Ha BCXOXKeCTh. Kak MOKa3pIBalOT HalH
WCCIICZIOBAHMS B TIOJIEBBIX OIBITaX HAa MPAKTHKE CTPATU(UKAINIO CEMSH CHIb()HUU MPOBOIUTH HE 1EIec000-
pas3Ho, TaK Kak B MMPOM3BOJCTBEHHBIX YCIOBHSX 3TO CAETaTh MPAKTUYECKH HEBO3MOXKHO M3-3a OpraHU3alMd
cnenudrueckoi paboTsl ¥ OONMBIINX 3aTparT.

[To pe3ympTaTam mHCHEKINH (BCX0XecTh ceMsiH — 75 %, macce 1000 cemsiH — 23,9 r., 9yncTOTa CEMSH —
86,94 %) u cxeme pasmenicnus pacteHuit 70x30 cm., (rycrora moceBa — 47619 T, pacreHuii/ra, 4ucio
Bcxoxkux cemsia 0,047619 muH./ra) paccuntaeM HOpMY BbiceBa. TeopeTHueckast HopMa BbiceBa CHIbL(QHUH TPU
100 % xo3stiicTBEHHOM rogHOCTH ceMsiH cocTaBuT 1,8 kr/ra (5—6 mryk cemsH Ha 1 m. m.). Hopma BriceBa
ceMeHaMHt B 000J104YKe ¢ 00j1ee BLICOKOH MacCO# CeMsIH COCTaBUT 3,5—5 Kr/ra.

JnHamuKa MOsBIEHUS BCX0J0B cuiibduu ypoxkas 2020 roa n3ydanuch B NOJEBbIX ycnoBusx B 2021 ro-
ny. IloceB npoBenen (4 aBrycra) B KacceThl CEMEHAMHU C MCKYCCTBEHHON 000JI0YKON M3 OEHTOHUTOBOM IJIH-
Hbl. Bexonpl cunbhuu, B BUJe IBYyX CEMSIONbHBIX JIMCTOUKA, HAYaU MOSBIIATHCS Yepe3 8 JHel mocie moce-
Ba (Tabm. 3). DHepruro npopactanus ceMsH oTMeueHHas depe3 10 aneit cocraBmia 10,4 %, BcxoxecTs ce-
MsH uepe3 20 nuel — 65,3 %.

Tabnuna 3. /luHAMHKA NOSIBJIEHUSI BCXO0B CHUJIb(UHU MOC/IE oceBa ceMeHaMu B 000J104Ke, %o

Kanennapubie natel yuera B 2021 rony

IMokasatens aBryCT CeHTI0pb

13 14 15 16 17 18 19 20 24 25 28 1

Komwuectso meit | g 10 11 12 13 14 15 16 20 21 24 28

I10CJIC TTOCEBa

BexowkecTs, % 28 | 104 | 189 | 257 | 389 | 556 | 57,6 | 646 | 653 | 653 | 708 715

0,

% BCXOJIOB CEMsTH 0.3 1,04 17 21 3,0 4,0 3,8 4,0 33 3,1 3,0 2,6

3a CYTKH

MaxkcumanbHelid ipupoct (3a cytku 3,8-4,0 %) BcxonoB cunbuu ObUT NOTy4eH B nepuon Ha 14, 15 u
16 neHb MCCIeIOBaHUI, BCXOXKECTh CEMSH COCTaBMIIa COOTBETCTBEHHO 55,6, 57,6 u 64,6 %. B nocnenyrommue
JTHA MHTCHCUBHOCTH ITOSIBIICHUE BCXOJIOB 33 CyTKH CHIKanach. Uepes 28 mueilt (1 ceHTsAOps) mocie mocena
oTMeYeHa (a3a MEePBOr0 HACTOSIIETO JUCTA WK Yepe3 15 AHel mociie MOsSBICHUs BCXOJIOB B BHJIE JIBYX Ce-
MSJIONBHBIX JIUCTOYKA. B mocnemyromiye qHU MOSBICHUE BCXOIOB CHIL(GUU HE ycTaHOBIEHO. OKOHYATEIb-
Has BCXOXKeCTb ceMsH coctapmia 71,5 %. [IpumMepHO B 3TO BpeMs CeMSAONMBHBIC BA JIMCTOYKA JKEITEIOT U
OTIIAJIA0T.

Takum oOpa3oM, B pe3yibTaTe MPOBEACHHBIX HCCIICAOBAHUN 1O W3YYEHHUIO MOCEBHBIX Ka4eCTB CEMSH
cb(puK TPOBEPEHHBIX 4Yepe3 6 MecsAleB Mociae YOOPKH YCTaHOBJIEHA BBICOKAs IMOJIEBasi BCXOXKECTb CEMSH
(74,0-83,3 %) na 30-it menp mocie moceBa. DHeprus npopactanus ceMsH (Ha 10-# neHp) 6€3 MCKyCCTBEH-
HO¥ 00onouku Obuta BhIIE (22,1-25,6 %), yeM ceMsiH, KOTOpbIe ObUIH B 000JI0UKE U3 OEHTOHUTOBOH TIIUHBI
—(11,1-14,9 %). Bexoxects cemsin Ha 20-i neHpb mociie mocesa Obita 55,6-70,1 % u 50,0-61,1 % cooteT-
crBeHHo. Ha 30-ii 1eHpb MccieqoBaHuil BCX0XKECTh CeMSIH ObUIa IPUMEPHO OJIMHAKOBOH (BCXO0XKECTh CEMSH
0e3 obomouku — 74,0-80,9 %, cemena B obosouke — 75,0-83,3 %).
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3akiaoueHue

TexHomorus co3aaHuA HCKYCCTBCHHOP'I 000JI0YKH Ha IMOBEPXHOCTHU CEMSH CI/IJIL(bI/II/I HpOHSeHHOHHCTHOﬁ
MyTEM APA)KUPOBAHUA HUMECT 0oJIBIIIOE MPAKTUYCCKOC 3HAUCHUA JIA MNPOBCACHHA TOYHOI'O BBLICEBA CEMSH
CeiaJIKaMu C 3a[[aHHOI>i HOpMOI\/'I BBICEBA U HaA HeO6XOI[I/IMyIO FJ'IY6I/IHy I1I0CEBa. I[J'IH YTAKECICHUA CEMAH CUJIb-
(l)I/II/I " YIYy4YIICHUSA HUX CBITYYCCTU uenecoo6pa3Ho HCIIOJIB30BaTh CEMCHA C PICKyCCTBeHHOfI 000JI0YKOH U3
OCHTOHUTOBOM TJIWHKL. YcraHoBieHa (Ha 30-if neHp mocie moceBa) Beicokast (75,0-83,3 %) moneBast BCXo-
KeCTh ceMsH cb(uu B 000JI0UKE, MPOBEPEHHBIX Uepe3 6 MecsIeB Mocie YOOPKH.

Juia co3nanust mmaHTanuii CHIIb(UK ¢ ONTUMATBHOMN TYCTOTOW CTOSIHAS PACTeHUH 11e1Ieco00pa3HO MPOBO-
JAUTb IHPIpOKOpHZ[HBIﬁ IIOCEB ApaXHUPOBAHHBIMU CEMECHAMU U3 OEHTOHUTOBOM I'IMHBI CESJIKAMH TOYHOI'O BBI-
cena. Iloces CI/IJ'II)(bI/II/I H€O6XOHI/IMO IMPOBOJUTH CBEKUMHU CCMCHAMU C YUYCTOM HX BCXOKCCTH B TCUCHHEC I10-
Jy roaa. HOI{FOTOBJ’IGHHLIG CCMCHA ypoOiKas TCKylIero roaga HCO6XOI[I/IMO HCIIOJB30BaTh AJIA IIOCEBA OCCHBIO
(mox 3uMy, OKTSOPH-HOSOPE) WM Ha CIEAYIONNI ToJ] paHHeH BecHOH (B ampene). [lepen moceBoM He0OX0-
AUMO IIPOBOAUTL MPUKATHIBAHUC ITOYBBI.

BcxoxecTs ceMsH CI/IJ'H)q)I/II/I IMMOCJIC OAHOI0 roJia XpaHCHHUA MOXKET HC COOTBECTCTBOBATL YCTAHOBJICHHBIM
TpeOOBaHUAM K COPTOBBIM U IIOCEBHBIM KadecTBaM ceMsiH. CeMeHa co BCXoxecThio MeHee 60 % MoryT uc-
IIOJIB30BAaThCA NPEANPUATUAMMA TOJIBKO JI BHYTPEHHETO IOJIB30BaHUSA (noceBa) C YUCTOM HX BCXOXKECTH.
Jlo moceBa He JIOMYCKAIOTCSA CEMEHA CHUIb(UHM JABYXJIETHETO CPOKa XPAHCHHsS, TaK KaK OHU TEPSIOT BCXO-
xecThb. HacTymenne ¢a3bl IepBOT0 HACTOSIIETO JINCTA CHITb(DHH SBIIETCS ONTHUMAIBHON TSl BEIEMKH pac-
TCHUH U3 TYEEK KACCET M NCIOJIb30BaHUA B BUEC paccadbl IJId IMOCAIKHU.
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3KOHOMMYECKAS OIIEHKA IIPUMEHEHUSA YJIOEPEHUI
ITPU BO3JEJIBIBAHUH IVIEHYATOI'O U I'OJTIO3EPHOI'O OBCA
HA JEPHOBO-ITIOA30JIMCTOU JIETKOCYTJIMHUCTOMU ITIOYBE

0. B. MYP30BA

YO «benopycckas eocyoapcmeennas opoenos Oxmabpwvckou Pesonoyuu
u Tpyoosoeo Kpacnozo 3namenu cenbCKOX03A1UCMBEHHAA AKAOEMUAY,
2. l'opxu, Pecnyboauxa benapyco, 213407

(ITocmynuna 6 pedaxyuro 05.09.2022)

Jns ykpennenus skonomuxu Pecnybnuxu benapyce, payuonanbHo20 uUcnonb308anus 20cyOapCmeeHHblX U Opy2ux UHBeCMuyull 6
A2papHO-NPOMBIUUTIEHHBIX NPEONPUAMUAX 8AdCHElee SHAUEHIe UMeem COBEPUIEHCINEOBAHUE MEXHOIO2UU 8030€NbI6AHUS CelbCKOXO0-
3AUCMEEHHBIX KYILIMYD, 8 MOM YUCLe U NPUMEHEeHUs YOOOpeHUll, COXpaHeHue U NogbliieHue n1o0opoous nous [1].

OOHUM U3 npuemMos NnosviuleHUs: IKOHOMUYECKOU IdekmueHocmu npumerHerus yY0oOpeHull A8AAemcsa UCHONb308AHUE HOBbIX
Gopm KomnaekcHvix YOoOpeHull 05 OCHOBHO20 BHECEHUS U HEKOPHEBbIX HOOKOPMOK, Pezyiamopa pocma IKOCUT NPU 8030€1bl8AHUY
NJIEHYamoz20 u 207103epH020 08ca. O6beKmMoM UCcIe008aHUll 8bICMYNAIU 08A COpmMa 08ca benopycckoll cenekyuu — 3anagem u I owa.

YV nnenuamozo oeca copma 3anasem Oonee >3k0HOMUUECKU IPDEKMUBHLIMU ObLIU 6APUAHMBL C HEKOPHEBLIMU NOOKOPMKAMU
KOMMNJIEKCHbLIM MUKPOYOobperuem ¢ peaynamopom pocma MuxpoCmum-Meow JI na gpore NooPeoKoo u NeoPeoKeo+Nso, murpoyodobpe-
Huem A0o6 Meov Ha ¢one maxcumanvhbix 003 munepanvhvix yooopenuti NsoP7oKizo + Nao, ede uwucmoiii doxoo cocmaeun —
73,7,66,4, 66,9 USD/2a u penmabenvnocms — 44,9, 41,5, 35,0 %.

FBenopycckoe komnaexcrnoe mukpoyoobpenue c pezyasimopom pocma MuxpoCmum-Meow JI no sxonomuyeckoi s¢pghexmusnocmu
npegocxooum UMnOpmHuie MUKpoyoobperue A006 Medv u pekomenoyemcs 0 UMNOPIMO3IAMEUSHU.

YV eonoseprozo osca copma I'owa onmumanvhan cucmema yooopenus Ovlia npu UCHOIb308AHUU KOMNIEKCHO20 YOobpernus ADK
¢ B, Cu, Mn + Naso, srecennozo 6 sxeusarenmuvix 0osax (NeoPeoKeo + Nso), no cpasmnenuio co cmanoapmmuoimu, MuxpoCmuma-
Meow JI na ghone NeoPeoKoo + N3o u A0ob6a Medw na gpone NooPsoKoo, v komopwix yucmuiii 0oxoo cocmasun 20,0, 20,4 u 22,8 USD/2a
npu penmabenvuocmu 14,2, 15,3 u 16,8 % coomeemcmeenno [2].

Knrouesvie crosa: osec nieHuamoiii u 20103epHblil, NOUEA, YPOICAUHOCHb, YOOOPEHUS, YUCTBLL 00X00, PEHMAOETbHOCb.

To strengthen the economy of the Republic of Belarus, the rational use of state and other investments in agro-industrial enter-
prises, the improvement of crop cultivation technology, including the use of fertilizers, the preservation and increase of soil fertility,
is of paramount importance.

One of the ways to increase the economic efficiency of fertilizer use is the use of new forms of complex fertilizers for the main
application and foliar top dressing, growth regulator Ecosil in the cultivation of filmy and naked oats. The object of research was
two varieties of oats of Belarusian selection — Zapavet and Gosha.

For filmy oats of the Zapavet variety, the options with foliar top dressing with a complex microfertilizer with growth regulator
MicroStim-Copper L against the background of NaoPeoKso and NeoPeoKso + Nao, microfertilizer Adobe Copper against the back-
ground of the maximum doses of mineral fertilizers NsoP70K120 + No were more cost-effective, where the net income was 73.7, 66.4,
66.9 USD/ha and profitability — 44.9, 41.5, 35.0 %.

The Belarusian complex microfertilizer with growth regulator MicroStim-Copper L surpasses the imported microfertilizer Adobe
Copper in terms of economic efficiency and is recommended for import substitution.

In the naked oat variety Gosha, the optimal fertilization system was when using the complex fertilizer NPK with B, Cu, Mn + Nso,
applied in equivalent doses (NeoPsoKeo + Nao), compared with the standard, MicroStim-Copper L against the background of
NsoPsoKseo + N3o and Adobe Copper against the background of NeoPsoKseo, Whose net income was 20.0, 20.4 and 22.8 USD/ha with a
profitability of 14.2, 15.3 and 16.8 %, respectively.

Key words: filmy and naked oats, soil, productivity, fertilizers, net income, profitability.

Beenenue

OnHoli n3 BaKHEHIIMX CTpaTerHyecKux 3ajaad 3emienenus bemapycn — moBecTH eXeroJHoe Mpou3BOJI-
CTBO 3epHa 10 8—10 MJIH. TOHH. YBelnueHne BaJOBBIX COOPOB 3epHA JOJKHO OCHOBBIBATHCS, MIPEXKAE BCETO,
Ha TIOBBIIICHUU YPOKaHHOCTH, YIYUIIEHUH €ro KauecTBa U COMPOBOXKIATHCS CHIKEHHEM CeOECTOMMOCTH.
Jnist JOCTHKEHUs] TIOCTABIICHHOW 3aJ]aull HeOOXOJMMO COBEPIIEHCTBOBATh TEXHOJIOTUU BO3JIENILIBAHUS 3€p-
HOBBIX KYJITYD, B TOM YHCJIE€ M CUCTEMY IPUMEHEHUs ynoOpenuii [3].

B HacTosimiee BpeMsi 0CTaroTCsl aKTyalbHBIMH Pa3pabOTKH 10 COBEPIICHCTBOBAHHUIO OCHOB PAIlUOHAIBLHO-
T'0, arpOXUMHYECKH M DKOJIOTHUECKU 0€30ITacHOT0 MPUMEHEHHSI Pa3IMYHbBIX BUJIOB, MIEPCIIEKTUBHBIX (HOPM U
703 MHKpOYIOOpEeHHUH, KOTOpble OO0ECleunBaOT IOJIy4Y€HHE ONTHUMAIBHOW B KOHKPETHBIX IOYBEHHO-
KJIMMaTHYECKUX YCIOBHSIX BEIMYMHBI YPOXKas KyJIbTyp C YIYUIICHHBIMU IOKA3aTeISIMH OMOJIOTHYECKOro U
XO3SIICTBEHHOT0 KadecTBa. [IpiMeHeHne MUKpOyZOOpeHUil SBISETCS HEOTHEMIIEMOW COCTABIISIONIEH CO-
BPEMEHHBIX TEXHOJIOTHI BO3JIENBIBAHUS CEIbCKOXO3IHCTBEHHBIX KyNbTyp. [IpH BO3eIbIBAHUN CEITLCKOXO-
3SUCTBEHHBIX KYJIBTYp 110 HHTEHCUBHBIM TEXHOJIOTHUSM HPUMEHSIOTCSI HEKOPHEBBIE MTOJIKOPMKH MUKPOYH00-
peHusIMH B ()OpME OpPraHOMHUHEPATBHBIX MM XEIAaTHBIX COCTMHEHHH MHMKPODJIEMEHTOB, YTO CBS3aHO C HX
BBICOKOM 3P (PEKTHBHOCTHIO B JTIIOOBIX MOYBEHHO-arPOXUMHYECKHUX YCIOBHAX [4, 5].
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OdeHb BaXXHOE 3HAYCHHE MMEET PKOHOMHYECKAs OICHKAa MPUMCHECHHS yAoOpeHui. DKoHOMHUYecKas (-
(EeKTHUBHOCTbH 3aBUCUT OT LIEJIOrO psiAa (PakTOpoB: MOUYBEHHO-KIMMATHUYECKUX YCJIOBUI, YPOBHS KYJIbTYpBI
3eMIIefieNusl, OT BUIOB M HOPM yJIOOpEHHIA, BUAOBOTO COCTaBa KyJIbTYp, CIIOCO0a HCIOIb30BaHUS BBIpALICH-
HOW MpOAYKUWHU U psna npyrux [7]. Tombko crcTeMa 3KOHOMHUYECKUX TOKazaTeliell MO3BOJISIET MPOBECTH
KOMIUJICKCHBIM aHanu3 U 000CHOBATh JOCTOBEPHBIE BHIBOABI IO 3((EKTUBHOCTU BO3/EIbIBAHNUS KOHKPETHOM
KyJnbTypbl. OHa NO3BOJIAET OLCHUTh KOHEUHBIH MOJIe3HbIN 3P (EKT OT MpuMEeHEeHUs CPEACTB NPOU3BOACTBA U
KHUBOTO TPYy/Ja, HHBIMHU CJIIOBaMH, OTJady COBOKYIHBIX BIOXKEHUH. U 3Ty 0TAaqy MOKHO OLICHUTb, JIUIIb CO-
[IOCTaBUB CTOMMOCTD IIOJIyYCHHOM MPOIYKLUUH C BJIOXKECHHBIMHU B €€ IIPOU3BOJCTBO 3aTpaTamu. Y yem Huxe
3arpathl, TeM 3G EKTUBHEE €€ MPOU3BOACTBO. B COBPEMEHHBIX SKOHOMHUYECKHX YCIOBHUSIX CIOXKHO ITOBBI-
math 3QPEeKTUBHOCTH MPOU3BOJICTBA CEIBCKOXO3SIMCTBEHHOM MPOAYKIMH, TaK KaK 3aKYIIOYHBIEC IEHbI Ha Hee
pacTyT MeIIeHHee, YeM Ha IPOMBILIUICHHBIE PECYPCHI, YTO 00yCIaBIMBaeT HHQISHOHHbIE MTpo1ieccHl [§].

B nccrnenoBaHuax MHCTUTYTa IOYBOBEACHUS U arpOXUMHHU Ha KyKypy3€e Ha IepHOBO-TIOA30JIUCTOM BBICO-
KO OKYJIFTYPCHHOU JIETKOCYTJIMHUCTOW MoYBe Ha (oHe MuHepanbHbIX ymoopenuit (NisoP3sKzo) BHeceHue
Mukpoynoopennii MukpoCrum LHunk, bop 1 MukpoCtum Llunk, Menp B HEKOpHEBYIO TIOAKOPMKY YBEIIH-
YHBAJIO YPOXKAHHOCTH 3e1eHoi Maccel Ha 52 u 50 1/ra, 3epHa Ha 9,3 u 10,6 1/ra npu penrabensHocTH 107 1
102 %, 159 u 164 % cootBetcTBenHoO [9].

UccnenoBanus kadeapsr arpoxumun YO BI'CXA B 2011-2013 rr. Ha TMBOBapeHHOM SUMEHE MMOKa3aJy,
4T0 HanboJjee BbICOKasi NpUObLUIL ObUIa MOIy4eHa IPH NPUMEHEHUH akTHBaTopa pocta OuroBnTana u Muk-
poCtum Menp Ha dore NeoPsoKao + N3g koTopast cocraBuna 127,9 u 188,9 USD/ra cootBeTcTBeHHO. B 311X
BapHaHTax OTMEUYECHO U HanboJiee BRICOKAs PEHTA0EeIbHOCTD, cocTaBuBIas 32,4 u 49,2 % [10].

Lenp nccnenoBanuii — M3yYUTh BIUSHUE IPUMEHEHUST YAOOPEHUH 11 OCHOBHOTO BHECEHUSI U HEKOPHE-
BBIX IMOAKOPMOK M PETYJIATOPOB POCTA HA YPOXKAKHOCTH U 3KOHOMHUYECKYIO 3((HEKTUBHOCTh NPH BO3AETbI-
BaHUU IJIEHYATOr0 U TOJI03EPHOT0O OBCA.

OcHoBHas 4acTh

IToneBrie uccnenoBanus ¢ oBcom npoogunu B 2013-2015 rr. Ha tepputopun YHI[ «OnbiTHEIE TOJIA
BI'CXA» Ha nepHOBO-MOA30JIMCTON JIETKOCYTJIMHUCTOW MOYBE, PA3BUBAIOIICIICS HA JETKOM JIECCOBHUIHOM
CYTJIMHKE, TTOCTHIIAEMbIM C TITYOMHBI OKOJIO |M MOpPEHHBIM CYTTUHKOM. [To4yBa OIMBITHOTO y4acTKa IO cTe-
MICHU OKYJIBTYPEHHOCTH OTHOCHUTCS K cpefHeoKyIbTypeHHOH (Mo — 0,76). [TaxoTHBIN TOPH30HT UMEN KHC-
Y0 U OJMU3KYI0 K HEUTpaIbHOM peakiuio mouBeHHo# cpensl (pHkel 5,1-6,1), HU3KOE U cpemHee conepika-
Hue rtymyca (1,2-1,7 %), MOBBIIEHHOE W BBICOKOE COJAEPKaHHE MOJIBWKHBIX GopMm Qocdopa (225—
318 Mr/kr), cpeqiHee 1 MOBBIIICHHOE COIEPIKaHUE MOABKHOTO Kaus (173—238 Mr/Kr), HU3KYIO U CPEIHIO0
00eCcIeYeHHOCTh MOABMKHOM Mebio (1,2—2,2 Mr/KT).

OOBexTaMu HCCIIeOBaHUN SIBJISUIMCH BKIIOYEHHBIE B ['0CyJapcTBeHHBIN peecTp copToB o PecmyOmuku
Benapych mieHuaTslit copT oBca 3anaBeT (BKIto4YeH B peecTp B 2006 romy) u rojgo3epHslil copT oBca ['omra
(BxmoueH B peectp B 2009 roay). O6a copra BeiBenensl B PYII «Hayuno-npakrtuaeckuii nentp HAH bena-
PYCH T10 3eMJICIEITUION.

MeTteoposoruueckre yciaoBus MO TOAaM HCCIENOBAHUN MPU BO3JAEIBIBAHUH IJIEHYATOTO U TOJ03EPHOTO
OBca OBUTH HEOJUHAKOBBIMH KaK 10 TEMIIEPATYPHOMY PEKHMY, TaK M MO KOJMYECTBY BBIMABIINX OCAJIKOB.

Hamu 6v1m1 paccuntan I'TK o CensaunoBy. B mae 2013 roga I'TK cocrasun 1,4, urone u utone no 0,9,
asrycre 0,05. AHanu3 NpUBEJCHHBIX JaHHBIX MMOKA3bIBACT, B Mae YCIOBUS YBIaXKHEHHUS OBUIN yIIOBIETBOPH-
TEJNBHBIMH, B UIOHE U MIOJie HaOIroaeTcss HeOOMbIIONW HEJJOCTATOK BIIATH, a B TIEPBBIX JBYX JeKa/laX aBrycra
ObuIa 3acyXa M 3TO OTPULATEILHO MOBJIHSJIO Ha HAJIMB 3€pHA OBCA.

I'TK no CenssuunoBy B Mae 2014 roga coctaBun 1,7; urone 0,95; utone 1,4 u asrycre 0,11. Urak, I'TK
HIOJISE OBUT B ONTUMAIILHBIX MpeJeliax JJisl pOCTa U pa3BUTHS PacTeHHU. B Mae u urolie yCIIOBHsI YBIIaKHEHUS
ObUIN yZIOBJICTBOPUTENBHBIMH, a B UIOHE — HaOMoAaiIcsa HEeOONbLION HEIOCTAaTOK BIArW, a mepBas JeKanaa
aBrycTa OTJINYajIach 3aCyIIIMBBIM IIEPHUOJIOM.

Pacuer I'TK o CenstannoBy mokasai, uro B Mae 2015 roga on coctasun 1,7; utone 0,30; urone 1,1 u aB-
rycte 0,05. Otcroa cienyer, 4To B Mae U HroJie HaOJII0JAlIMCh YCIIOBHS YBIQXKHEHHS yIOBIETBOPUTEILHBIE,
a B MIOHE OB cyXoi nepuoa. B aBrycre HaOI04an0Ch MOBBIIIEHUE CPEJHEMECIIHON TeMIepaTypbl Ha poHe
MIPEKHEro HeJI0CTaTKa BJary.

B menom, Bereranuonnsie nepuonsl 2014-2015 rr. okazanuch OIaronpHATHBIME JUIS (HOPMUPOBAHUS
ypo’kasi 0Bca, 4T0 U 00ECHeYMBaIO MOJTYYEHHE CaMOi BBHICOKOW YPO)KaHOCTH 3TOM KyJBTYPBI U3 TpeX JIET
npoBeneHust onbIToB. [loces (23 anpesnst) u yoopka (7 aBrycrta 2014 roga u 11 aBrycra 2015 roga) osca B
3THU TOJIbl UCCISIOBAHUI MPOBOAMINCH B onTUMasIbHbIe cpoku [10].

TexHosorus Bo3zebiBanus ooIenpuHsTas it Pecryonuku benapyce.
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[IporpaBnuBaHue ceMsH OBca MPoBOAWIN mpenapaTtoM Kunto-Jlyo — 2,5 /T cemsH. B ombiTax BHOCHIN
kapOamup (46 % N), ammodoc (12 % N, 52 % P.Os) u xnopucteiii kamuit (60 % K;0). Taxke npuMeHsIIH
HOBOe KoMmIuiekcHoe ypoopenue (ADK ¢ 0,1 % B, 0,15 % Cu u 0,1 % Mn) ny1is 0ocHOBHOTO BHECEHHS, pa3pa-
6otanHoe B MHctutyTe mouBoBeneHus u arpoxumun HAH Benapycu, BomopacTBopuMoe KOMILIEKCHOE
ynooperne HyTpuBaHT IUIFOC M3PaniIbCKOTO MPOU3BOCTBA, OEIOPYCCKOe KOMIUIEKCHOE MUKPOYI0OpEHHUE C
perymsitopom pocta MukpoCtum-Mens JI u monmbckoe MuKpoynoOpenne Amxob6 Menp, perymasTop pocTa
OKocu.

CrarrcTrdeckyro 00pabOTKy JaHHBIX MPOBOIFIIA METOIOM JHCHepCHOHHOro anamm3a no b. A. JlocnexoBy
[11].

B namem ombiTe ypoKaiiHOCTh 3€pHa MJICHYATOTO OBCa COPTa 3amaBeT B CPEIHEM 3a TPH roja Mpu MpH-
MeHeHnH MUHepalbHbIX yrnoOpenuit NeoPsoKoo 1 NooPeoKeo 0 cpaBHEeHMIO ¢ KOHTposeM Bo3pocna Ha 11,1 u
17,7 n/ra. JIpob6Hoe BHecenne a3oTHBIX ynoOpeHui NeoPsoKoo+Nszo Mo cpaBHeHHMIO ¢ pa3oBBEIM BHECEHHEM
TaKuX ke 103 yI0OpeHuil o BIMSHHUIO Ha YPOKAMHOCTh 3epHa MIEHYATOr0 OBCA CYIIECTBEHHO HE OTIMYa-
JI0Ch

O06paboTKa TOCEBOB OBCa PETYISATOPOM pocTa Dkocwi 1o cpaBHeHHIO ¢ hoHOM NeoPeoKgo yBemmumBaa
YPOKaHOCTH 3epHA Y TIEHYAaTOTO COpTa 3amaBeT B CPeTHEM 3a TpH roja Ha 6,6 y/ra.

[Mpumenenne mMeaHbIX MUKpoyaoOpennit Ano6 Meap u MukpoCtum-Menp JI B ¢daze Hayana BbIxona B
TpyOKY yBEITUYHBAJIO YPOKaWHOCTh 3€pHA y TIEHYAaTOro oBca Ha 6,7 1 7,7 11/Ta COOTBETCTBEHHO IO CpaBHe-
HUto ¢ poHOBBIM BapuaHTOM NgoPeoKgo. Ha dhore NeoPsoKoo+Nszo mpumenenne MukpoCtum-Mens JI Taxoke
MOBBIIIANIO YPOKAMHOCTH Ha 8,3 1/Ta, 4TO a0 ypoxKaitHOCTh 3epHa — 55,7 1/ra.

Hcnonb3oBanne KoMIuieKCHOTO yaoopenus HyTpuBaHnT mimoc npu AByX o0paboTKax B (asze KyIeHHS
BBIX0/1a B TPYOKY 10 cpaBHEHHIO ¢ (hoHOBEIM BapruaHTOM NgoPeoKgo yBeMUmiio ypoxaifHOCTh 3epHa TUIeHYa-
TOrO OBca copra 3amaBeT — Ha 7,2 1/ra, a Ha Gpore NeoPsoKoo+Nzo — Ha 8,3 1/ra (Tabdn. 1).

Tabnuna 1. ArposkoHomudeckasi 3ppeKTHBHOCTH MPHMeHEHHsI HOBBIX ()OPM KOMILIEKCHBIX y100peHHuii, MUKPOY/100-
peHHii H PeryJIsiTOPoB PocTa MPH BO3/IEIBIBAHNH MJIEHYATOr0 oBca (cpeanee 3a 2013-2015 rr.)

YpoxaiiHocTh IpubaBka, Cromvocts Bcero 3arpar, Yucrslii 10- PeHTa&TB_

Bapuant /ra /ra n&mf;;;;u, USD/ra xox, USD/ra HOCTE, %
1. be3 ynobpenuit 29,0 - - - — —
2. N16PsoKao 36,1 7,1 63,3 70,8 - —
3. NeoPsoKgo 40,1 11,1 98,9 95,0 3,9 4,1
4. NgoPsoKgo— doH 1 46,7 17,7 157,7 126,9 30,8 24,3
5. NeoPsoKoo + N3o— don 2 47,4 18,4 163,9 129,2 34,7 26,9
6. ®oH 1 + Drocun 53,3 24,3 216,5 156,9 59,6 38,0
7. ®ou 1 + MukpoCtum-Menp JI 54,4 25,4 226,3 159,9 66,4 415
8. ®oH 1 + A1o6 Mens 53,4 24,4 217.4 157,6 59,8 37,9
9. ®oH | + HyrpuBaHT 1u1ioc 53,9 24,9 2219 170,3 51,6 30,3
10. AOK ¢ B, CU, Mn + Nao Oxmut- |- g5 ¢ 26,1 232,6 171,0 61,6 36,0
BaneHTHBIA 10 NPK Bapuanry 5)
11. ®on 2 + HytpuBaHT 1wioc 55,7 26,7 237,9 174,3 63,6 36,5
12. ®on 2 + MukpoCrum-Menp JI 55,7 26,7 237,9 164,2 73,7 449
13. NgoP70K120 + N4o + Ano6 Menp 58,0 29,0 258,4 1915 66,9 35,0
HCPos 1,3

[Ipumenenune HoBoro KomIuiekcHOro yaoopenuss ADK ¢ B, Cu u Mn + Nzpmo cpaBHEHHIO C BHECEHHUEM B
skBuBanenTHO# m03e Mo NPK (NgoPsoKao + N3g) kapbamuma, ammodoca 1 XJIOPHUCTOTO Kallks CIIoCOOCTBOBA-
JIO YBEJIIMYCHHIO CPEeIHEH YPOXKAMHOCTH 3epHa IJIeHUaToro oBca 3amaset Ha 7,7 w/ra (55,1 1/ra).

MaxkcumanbHas ypoxxaiiHOCTh 3epHa (58,0 1/ra) B cpeanem 3a 2013-2015 rr. ruieHuaToro osca copra 3a-
naBeT HadJoAaIach B BApHaHTe ¢ MPUMEHEHNEM TO0JIbCKOT0 MUKpoynoOpenus Anod Menp Ha GoHe Makcu-
MaJIbHBIX 7103 MUHEpaTbHBIX ynoopeHnid NgoP7oK120 + Nao.

YpoxxaliHOCTH y Tosio3epHOro oBca copra ['oma B 2013 roxy taxke mo cpaBaenuto ¢ 2014 u 2015 rr. uc-
CJIEIOBAaHMM, KaK M y IUIEHYAaTOr0 OBCa COpPTa 3amaBeT, Obljla HUXKE B CBA3U C HEONaronpusTHBIMU [TOTOJHbI-
MU YCIIOBHSIMHU.

[Tpumenenne NisPsoKoo yBemMUunBamo ypoxailHOCTh 3€pHA TOJIO3EPHOTO OBCA 10 CPaBHEHHIO ¢ HEYM00-
peHHbIM KOHTposieM Ha 3,8 1m/ra, a NeoPsolKoo 1 NooPeoKoo — Ha 8,3 u 10,5 m/ra. JIpoOHOE BHEceHHe a3oTa
NeoPeoKao+N3zo o cpaBHenuto ¢ pa3oBeiM BHeceHHEM NgoPeoKgo B OTIHMYME OT IJIEHYaTOro0 COpPTa OBCa yBe-
JUYUBAIIO HE HA MHOTO YpOXKalHOCTH 3epHa (Ha 1,7 w/ra). [lo-BUIUMOMY, 3TO CBS3aHO C TEM, YTO I'OJ03ep-
HBIH OBEC MMeeT OoJiee IIUTENbHBINA BEereTalluOHHBIN IEPUOI.
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O06paboTKa MOCEBOB TOJI03EPHOTO OBca copra ['omra perymsaropoM pocta Dxocwmt Ha hoHe NgoPeoKgo 110-
BBIIIIajIa YPOXKalHOCTb 3epHa Ha 4,4 1/Ta.

Hcnonw3oBanue komruiekcHoro ynoopenus ADK ¢ B, Cu u Mn + N3y o cpaBHEHHIO ¢ BHECEHUEM B JK-
BuBaneHTHOH 03¢ 0 NPK (NgoPsoKoo + N3o) kapbamupma, ammodoca 1 XJIOPUCTOrO Kaiusi yBETHYHBAIO
YPOKaHOCTH 3€pHA TOJIO3EPHOTO OBCA B CPETHEM 3a TpH roja Ha 5,8 1/ra u coctaBuia 39,7 1/ra coOTBeT-
CTBEHHO.

HekopreBas nmoakopmka Mukpoyaoopernusmu MukpoCtum-Menb JI 1 Atod Menp, a Takke BOJIOPACTBO-
PUMBIM KOMITIEKCHBIM ymoOpennem HyrtpuBanT miroc Ha ¢ore NgoPsoKeo moBbIIIama yposkaitHOCTs 3epHa
TOJI03ePHOTrO copTa oBca Ha 5,2, 7,3 u 8,3 1/ra.

Ha done NgoPeoKoo+N3o yporkaitHOCTE 3epHa pu 00pabOTKE MOCEBOB KOMIUIEKCHBIM MHUKPOYIOOpEHHEM
¢ perynstopom pocta MukpoCtum-Mensb JI yBenuumnack Ha 5,0, a KOMITICKCHBIM MHKpOya00peHuemM Hyt-
PHBAHT ILIIOC Ha 6,3 1I/Ta COOTBETCTBEHHO (TabIL. 2).

Tabnuna 2. Arpo3koHoMuvecKkasi 3¢peKTHBHOCTH NPHMEHEHNsI HOBBIX (hOPM KOMILIEKCHBIX YA00peHmii, MUKPOY106-
PeHUIi U PeryIaTOpPOB PoCTa IIPH BO3/IeJbIBAHUY I'0JI03¢PHOro oBca (cpeanee 3a 2013-2015 rr.)

Bapuant Cpennss ypo- TIpubaBka K KOH- CroumocTs Bcero 3atpar, Yuctslii 1oxo01, PenTabenbHOCTB,
JKalHOCTB, Ly/Ta TpPOJIIO, 1y/Ta npubasku, USD Usb USD/ra %
1.be3 ynobpenuii 21,7 — — — — —
2. N16PsoKgo 255 3,8 33,9 59,9 — —
3. NeoPsoKoo 30,0 8,3 74,0 85,7 - -
4. NooPeoKgo — don 1 32,2 10,5 93,6 103,2 - -
5. NsoPsoKgo + N3o — don 2 33,9 12,2 108,7 98,6 10,1 10,2
6. ®oH 1 + Dxocun 36,6 14,9 132,8 115,7 17,1 14,8
7. ®on 1 + MukpoCtum-Mens JI 37,4 15,7 139,9 1279 12,0 9,4
8. ®on 1 + Agobd Meap 39,5 17,8 158,6 135,8 22,8 16,8
9. ®oH 1 + HyTpuBaHT ILII0C 40,5 18,8 167,5 148,2 19,3 13,0
10 ADK o B, Cu, Mn + Mo (o 397 18,0 160,4 1404 20,0 142
9KBHMBAJICHTHBIM BapHaHTy 5)
11. ®ou 2 + HyTpuBaHT mioc 40,2 18,5 164,8 147,2 17,6 12,0
12. ®ou 2 + MukpoCtuM-Menp JI 38,9 17,2 153,3 132,9 20,4 15,3
13. NgoP70K120 + Nao + A1o6 Menp 40,1 18,4 163,9 156,5 7,4 47
HCPos 0,8 -

Takum 06pa3oM, IO CPaBHEHMIO C IUIEHYATHIM OBCOM COpTa 3amaBeT y TOJI03EpHOTo oBca coprta I'oma
MpY HEKOPHEBOH MOJIKOpMKe JedcTBre MuKpoyaoOpenuit Ano6 Menp u MukpoCrtum-Menp JI Ha ¢one
NgoPsoKgo OBITI0 HECKOIIEKO HIDKE, YeM KOMITIEKCHOTO yo0perns HyTpuBaHT 1oiroc.

VYeenuuenue 103 ynoopenuii 10 NeoP7oKi20 + Nao B couerannu ¢ o6pabotkoit MukpoynoopeHueMm Anod
Menp He crocoOCTBOBAIO, B OTJIMYMHU OT IUIEHYATOIO COpTa OBCA, JAJIbHEHIIEMY BO3PACTaHUIO YpOXKaiHO-
ctu 3epHa. OJTHAKO NIPU CPAaBHEHUH YPOKaHHOCTH ITUIEHYATOTO M FOJIO3EPHOTO OBCA CIIEAYET yUUTHIBATD, YTO
y IUIEHYATOro OBCa Ha IuieHKH mpuxoauthes 20—-35 % [10].

BaxxHo oTMeTHTB, 4TO TOJIO3EpHBII 0Bec copTa l'oma OblT MeHee yposKaiHBIM M OT3bIBUMBBIM Ha BHECE-
HHUe yoOpeHuil Bo Bce Tl MCCIIEI0OBAHUH, YeM IUIEHYAThIi COpPT 3amaBer.

CTOUMOCTH TIPOIYKIIMU TAKXKE ONPEACIISITNA NCXO/IS M3 3aKyIOYHBIX IIeH Ha 3epHO oBca B 2015 romy, BHI-
PaKEHHBIX B YCIOBHBIX equHuax (momtapax CLLIA). Pacuer yncroro 1oxoaa u peHTa0EeIbHOCTH MTO3BOJIHII
OIIPENeNUTh 0OJIee BHITOIHBIC BAPUAHTHI CUCTEM YAOOPCHUSI.

VY mneHuyaToro oBca copta 3amaBeT B cpeaHeM 3a 2013—2015 rr. 1ocTaToyHO BBICOKMM YMCTHINA JOXO.
(66,4 USD/ra) u penrabensHocTh 41,5 % ObLIM MOJMyYEeHBI B BapHaHTE C UCIOJIb30BaHHEM MukpoCTum-
Menp JI Ha dore NooPsoKeo. Emé Brime unctsiii qoxox (66,9 USD/ra) Obuta B BapuaHTe C IpUMEHEHHEM
MUKpoy00peHus Ano6 Menp Ha (GoHEe MaKCUMAabHBIX J103 MUHepalnbHbIX yao0opeHuid NgoP7oKizo + Nao.
PenTabenbHOCTH B 3TOM BapuaHTe ombiTa coctaBuia 35,0 %. MakcumainbHbli uncTbiil 1oxo (73,7 USD/ra)
u ypoBeHb peHTabensHOCTH 44,9 % ObUTM TOJTydeHBl pu ucnonb3oBaHnH MukpoCtuMm-Mens JI Ha ¢done
NeoPsoKao+N30 [13].

Ha ronosepHom oBce copra ['oma Hanboiee BHITOJHBIMHA OKa3aJIMCh BAPHAHTHI C IPUMEHEHHEM JI0 IToce-
Ba KoMiutekcHoro yaoopenus ADK ¢ B, Cu, Mn + Ngo, BHeceHHBIM B 3KBUBaIeHTHBIX 103aX (NeoPsoKgo +
N3g), MO CpaBHEHHUIO CO CTaHAAPTHBIMU, HEKOPHEBBIMH MOAKOpMKaMu MukpoCtumom-Mens JI Ha done
NeoPsoKgo + N3o 1 Ago6om Menp Ha (one NooPsoKoo, y KOTOpBIX umcTBIi m0x0a coctaBui 20,0, 20,4 u
22,8 USD/ra ipu penrabensnoctu 14,2, 15,3 u 16,8 % cooTBeTCTBEHHO.

3akiaoueHue

MakcuManbHas ypokallHOCTh 3epHa IIeHYaToro oBca copra 3amaBeT (58,0 1/ra), 4MCTBIA JTOXOJ
(66,9 USD/ra) u ypoBenb pertabenbroct 35,0 % B CpeiHEM 3a TPH rojia UCCICJOBaHN ObUIM TIOyYCHBI B
BapuaHTe An100 Mezp Ha GhoHe MuHepaabHBIX yrnooperuit NgoP7oKizo + Nao.
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VY ronozepHOro 0Bca ONTHUMAaJbHAS CUCTEMa YIOOpeHHUs Obljla IPHU MCIIOIb30BAaHUN KOMIUIEKCHOTO y100-
penust AOK ¢ B, Cu, Mn + N3o, BHeceHHOro B skBuBaieHTHBIX 033X (NeoPsoKgo + Nso), Mo cpaBHeHHIO €O
crarnaptaeiMu, MukpoCtuma-Menb JI Ha pore NeoPsoKoo + N3g 1 Anoda Menp Ha done NgoPeoKoo, y KOTO-
pBIxX yuCTHIN g0x07 coctaBun 20,0, 20,4 u 22,8 USD/ra npu penradensnoctu 14,2, 15,3 u 16,8 % cootBer-

CTBEHHO [2, 12].
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IKOHOMMNYECKASA SOPEKTUBHOCTD 3AIUTHO-CTUMYJINPYIOLINX COCTABOB
JIJISI MIPEAIIOCEBHOM MMOATOTOBKU CEMSIH C HCIIOJIb3OBAHUEM ITPEIIAPATOB
PA3JIMYHOI'O MNPOUCXOXKJIEHUSA

A. A. CHEJKUHCKUM

PVII «Uncmumym nonay,
ae. Yemowe, Pecnybnuxa Benapyce, 211033, e-mail: a.sniazhynski@mail.ru

(ITocmynuna 6 pedaxyuio 08.09.2022)

Ilpeocmasnensv  pezynomamovl  3pexmueHocmu  npuMeHeHus Npenapamos pPasiuyHo20 NPOUCKXONCOCHUs U  3AUUMHO-
CIMUMYAUPYIOWUX COCMABO8 HA UX OCHOBE OJisl RPEONnoCesHOl 00pabomKU CeMsIH IbHA-00J2YHYd. YCmaHnoeieHo, 4mo ucnoib308anue
buonozuueckozo npenapama buonunym, XK (2,0 1/m), cywecmeenno nogvluiaem ypoxrcaiiHoOCms U Kauecmeo TbHONPOOYKYUU 6 code-
manuu ¢ xumudeckum npompagumenem Bumapoc, BCK (1,5 n/m), a maxoce yoobpenusimu cymMuHo8ol npupoost: DKOSYM YUHK-
xomnuexc, BP (0,5 n/m), Orxoeym buo, BP (0,5 n/m), Dxoeym yunk, medwv, 6op-komnnexc, BP (0,5 1/m). Haubonvuiyio ypoorcaiinocmo
abHompecmul 54,4 y/ea 6 cpednem 3a mpu 200a ¢ yposHem penmabenvhocmu 47,3 % obecneuusaem npeonocesnas 06pabomka ce-
MsH caedyrowum cocmagom: buonunym, K (2,0 i/m) + Bumapoc, BCK (1,5 1/m) + Dxoeym buo, BP (0,5 n/m). /{ns noayuenus max-
cumanvrou ypoosicarnocmu avHocemsan (10,7 y/ea), 6 cpeonem 3a 2018-2020 ece. yenecoobpasna npeonoceénas o6pabomra cemsin
sawumuo-cmumyaupyrowum cocmasom: buoaunym, K (2,0 1/m) + Bumapoc, BCK (1,5 n/m) + Dxocym yunx, medv, 60p—KOMNIEKC,
BP (0,5 /m).

B npouszeo0cmeentbiX yCaogusx UCNOAb308AHUE 3AUUMHO-CIMUMYIUPYIOue20 cocmasa 0iist 06pabomku ibHoceMsiH. Buonunym,
K (2,0 n/m) + Bumapoc, BCK (1,5 n/m) + Dxozym buo, BP (0,5 1/m) obecneyusaem npubasky yposscatinocmu svHompecmul 4,5 y/ea
npu ee ypooicarnocmu 52,8 y/2a, Homep avbHompecmul 1,75 u ypoocatinocme avnoceman 9,9 y/ea, umo na 2,5 y/2a eéviute KOHMPOJs.
Yucmutii 00x00 yeenuuuncs na 402,48 py6./ea, penmabenvhocmo npouzsoocmea — na 17,7 %.

Knrouesvie cnosa: nen-ooneyney, nvnocemena, buonunym, JK, Bumapoc, BCK, Dxoeym Buo, BP, Dxoeym yunk-xomnaexc, BP,
DKrozym yurk, meods, bop-kKomniexc, BP.

The results of the effectiveness of the use of preparations of various origins and protective-stimulating compositions based on
them for pre-sowing treatment of fiber flax seeds are presented. It has been established that the use of the biological preparation
Biolinum, L (2.0 /1), significantly increases the yield and quality of flax products in combination with the chemical disinfectant Vita-
ros, WSC (1.5 I/t), as well as humic fertilizers: Ecogum zinc complex, WS (0.5 I/t), Ecogum Bio, WS (0.5 I/t), Ecogum zinc, copper,
boron complex, WS (0.5 I/t). The highest yield of flax straw of 5.44 t/ha on average over three years with a profitability level of
47.3 % is provided by presowing seed treatment with the following composition: Biolinum, L (2.0 I/t) + Vitaros, WSC (1.5 I/t) +
Ecogum Bio, WS (0.5 I/t). To obtain the maximum yield of flaxseeds (1.07 t/ha), on average for 2018-2020, pre-sowing treatment of
seeds with a protective and stimulating composition was expedient: Biolinum, L (2.0 | / t) + Vitaros, WSC (1.5 1/ t) + Ecogum zinc,
copper, boron complex, WS (0.5 I/t).

Under production conditions, the use of a protective and stimulating composition for the processing of flax seeds: Biolinum, L
(2.01/1) + Vitaros, WSC (1.5 1/ t) + Ecogum Bio, WS (0.5 I / t) provides an increase in the yield of flax straw by 0.45 t/ha with its
yield of 5.28 t/ha, the number of flax straw is 1.75 and the yield of flax seeds is 0.99 t/ha, which is 0.25 t/ha higher than the control.
Net income increased by 402.48 rubles/ha, profitability of production — by 17.7 %.

Key words: long-fiber flax; flax seeds; Biolinum, L (liquid); Vitaros, WSC (water-suspension concentrate); Ecogum Bio, WS (wa-
ter solution); Ecogum zinc complex, WS; Ecogum zinc, copper, boron complex, WS.

BBenenne

buoknumarnueckuii noreHnman benapycu B I[EIOM COOTBETCTBYET TPEOOBaHUSM WHTEHCH(DHKAIIUN Be-
JICHYs JTbHOBOAUYECKOW oTpaciv [1] u mpu cOOMIOEHHH TEXHOJOTHHU IMO3BOJISET MOIYy4YaTh OTHOCHTEIHHO
BBICOKYIO YPOXKaHHOCTh JIbHA-IOJITYHIIA.

OO6beMbl TPOM3BOACTBA M KaueCTBO MOJy4aeMOW MPOIyKIIUH JhHA-TOATYHIa B bemapycu, kak mpaBuio,
HE COOTBETCTBYIOT TpeOOBaHUSM KaK BHYTPEHHETO, TaK W BHEIIHETO pbIHKA. Ha Mpow3BOJCTBO JILHOMPO-
AYKIOUKW OKa3bIBAIOT BJIMAHUE MHOT'UC @aKTopm, B TOM 4YHCJIC U ITOPAKCHHUC 6OH63H$[MI/I, CHMXKAKIIINMU €€
KauecTBo.

OcCHOBHBIE UCTOYHUKH MH(EKIUU psijia Oone3Hel — ceMeHa U TI0YBa, IO3TOMY B TEXHOJIOTHH BO3JICJIbIBA-
HUSl KyJbTYPBI JbHA-JOJTYHIIA O0S3aTENbHBIM IPUEMOM SIBIIICTCS MPEINOCEeBHAss 0O0paboTKa CeMsH, Mo-
CKOJIBKY BHE 3aBUCHMOCTH OT KJIIMMATHYECKOM 30HBI 3apakKCHHOCTh OOJIC3HAMHU OCTAETCs JOCTATOYHO BBICO-
Koii [2].

Hapsiny ¢ XuMu4ecKiuMH TPOTPABUTEISIME MPEACTABISIET HHTEPEC UCTIOIh30BaHHE MUKPOOUOIOTUIECKIX
MpenapaToB OTEYECTBEHHOTO MPOU3BOJICTBA s o0Oe33apakuBaHus ceMsH [3]. Mcmonp3oBanne MUKpOOHO-
JIOTHYECKHX MpernapaToB I MPEANOCEBHOIO 00€33apaKMBaHUs CEMsSH Ha 3€PHOBBIX KyJIbTypaxX CHIKACT
3¢ (heKkT XUMUYECKUX TPOTPaBUTEINCH, HUBEINPYET HOPMY MX NMPUMEHEHUsI, yBEIUYUBACT AeHCTBUEC (PyHTH-
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[UOB, YIyYIIAeT COCTOSHHE ¥ MacCy MPOPOCTKOB M YBEITMYHUBAET SHEPTHUIO MPOPACTAHUS CEMSH 3€PHOBBIX
KyIsTyp 10 40 % 1 ux ypokaitHOCTb [4].

[Ipu 5TOM 0Cc0O0YI0 aKTyalIbHOCTh MPHOOPETAIOT BOMPOCH IKOHOMUYECKOH 3(h(hEeKTHBHOCTH PEKOMEHTye-
MBIX TIPUEMOB JILHOCEIOIIUM OpraHu3alusIM. DKOoHOMHUUYEecKas 3()()EeKTUBHOCTh MPOU3BOJCTBA — PE3YJbTAT,
BEIP@XEHHBIN OKYIIAaeMOCTBIO PECYPCOB M 3aTpaT, MCIIOJIb30BaHHBIX B MPOM3BOJACTBE JhHOMpOoAyKuuu. Io-
BhIIIeHNE 3((EeKTHBHOCTHA 03HAYAET CYIIECTBEHHOE YBEIMYeHHE 00beMa IMPOM3BOACTBA MPOIYKITUH, YUCTO-
ro 0X0Ja, NpUObUTH Ha €JUHUIYY 3eMENbHOH IJIOMAAN, TPYAOBBIX, MATepPHAIbHBIX U (PMHAHCOBBIX 3aTpar.
VYcnenHoe peleHne 3ajay, CTOSIIMX Mepell KaXJI0W JTbHOCEIoIIed opranu3alueii, BO3MOXHO JIMIIIb Ha OC-
HOBE TTOBBIIMICHUS YKOHOMHYECKOHW 3(PPEKTUBHOCTH €ro MPOU3BOACTBA. DPGHEKTUBHOCTH MTPOU3BOICTBA Xa-
paxkTepu3yeT OTHOIIEHHE SKOHOMHUYECKOro 3 dekTa K pecypcam (3arparam), 0OycIOBUBIIMM 3TOT 3 ek,
WK HA000POT OTHOILIEHHE PECYPCOB (3aTpaT) K BEIMUUHE [TOJYYEHHOTO IKOHOMUYECKOro 3 dexTa (pe3yib-
Tara). YPOBEeHb YKOHOMUYECKON d(PPEKTUBHOCTH MPOU3BOICTBA JAA€T MPEICTABICHNE O TOM, IEHOW KaKuX
PECYpCOB TOCTUTHYT dKOHOMUYecKui 3pdekt. Uem Oombiue 3 QeKT, TeMm BbIILIE IKOHOMUYECKask d3PPEKTHB-
HOCTBH TMPOU3BOJCTBA U Ha000poT. Kpurepuem skoHomudeckoil 3(h(heKTUBHOCTH MPOU3BOACTBA B JILHOBOI-
YEeCKOW OTPACIH SIBIIIETCS] €T0 PEHTA0ETFHOCTh HA OCHOBE YBEITMYECHHUS BBHIXOAA IHHOMPOTYKITHH C €THHHUIIBI
3eMeNbHON TUIOIAIH MPH OJHOBPEMEHHOM 00ECIeYeHHH BBICOKOTO €€ KadyecTBa M CHW)KCHHHU 3aTpar. PeH-
TabEJILHOCTh OTpakaeT 3PPEKTUBHOCTh MCIOIB30BAHUS MATCPUAIBHBIX, TPYIOBBIX M 3€MEIBHBIX U PECyp-
coB. PeHTabenbHOCTD MpecTaBiIsieT OO0 SIKOHOMUYIECKYIO KATETOPHIO, OTPAXKAFOIIYIO JOXOIHOCTh MPOU3-
BOJICTBa M HAXOJIAIIYIO CBOE BBRIPAXEHIE B HATMYUH YHCTOTO JI0XO0/1a WA MTPHOBLIH.

[TosTOMY 1IENBIO HAIIMX WCCIENOBAHUE CTaNo BhIABICHUE d()(EKTUBHOCTH MCIOIB30BAaHUS pa3paboTaH-
HBIX TPHEMOB TMPENNOCEBHON OOpabOTKH CEMSH MpenapaTaMH Pa3InYHOrO MPOMCXOXKICHHUS W 3alIUTHO-
CTUMYJIHPYIOIIAMH COCTaBaMH Ha WX OCHOBE JUISA TOBBIMIEHUS yPOXKaWHOCTH W KadecTBa JIbHOMPOMYKIIUU
(JIbHOBOJIOKHA U JIbBHOCEMSIH).

OcHoBHas 4acTh

OO0beKkTaMu HCCIIEIOBAaHUS CITYy>KWJIM PacTeHUsl JIbHA-IONTYHIIA copTa ['paHT M mpenapaThl pa3TuIHOTO
MpoucXoXkIeHus: mpotpaButens Burapoc, BCK (1,5 n/T), bnonornueckuit nmpenapat buommaym, XK (2,0 /1),
ynoopenue Jkorym pasubix Mapok (0,5 5i/T). [lpeanoceBHas 00pabOTKa CeMsH MPOBOAMIIACH COTJIACHO CXE-
M€ M0JIeBOTO OmbITa (Tadm. 1).

[TomeBbie onbIThl ObUN 3a0keHbI B 2018—2020 rr. M0 00mMIENpUHATOH METOIUKE [5], B COOTBETCTBUH C
TpeOOBaHUSIMH OTPACICBOrO periaMenTa [6]. bosee moapoOHO MeTOIMKA MTPOBEACHUSI 00CYKIaEMbIX UCCIIe-
JIOBaHUH OITyOJIMKOBaHA HaMu paHee [7].

Tabnuma 1. CxeMa moJieBOro onbiTa

Bapuant

. Konrpois (HeoObpaboTaHHBEIE ceMeHa)

. buomnym, X (2,0 1/1)

. Burtapoc, BCK (1,5 5/T)

Okorym muHK-komiuteke, BP (0,5 n/1)

Okorym buo, BP (0,5 51/T)

. OKOTYyM IIMHK, MeJIb, 6op-KoMmutekc, BP (0,5 11/T)

. buomunym, XK (2,0 /1) + Burapoc, BCK (1,5 n/1)

. buomunym, X (2,0 /1) + Dxorym nmHk-komiuteke, BP (0,5 1/1)

Buonmuaym, XK (2,0 /1) + Dxorym buo, BP (0,5 n/1)

10. buomaywM, XK (2,0 /1) + Dx0oryM nMHK, Meab, 6op-kommiekc, BP (0,5 n/1)

11. Oxorym mmHK-koMIuIeke, BP (0,5 n/T) + Burapoc, BCK (1,5 1/1)

12. Dxorym buo, BP (0,5 n/1) + Burapoc, BCK (1,5 5i/1)

13. DKorym 1=K, Meb, 6op-komiuieke, BP (0,5 ii/1) + Burapoc, BCK (1,5 a/1)

14. buomunaymMm, XK (2,0 /1) + Dxorym nusk-kommieke, BP (0,5 51/t) + Butapoc, BCK (1,5 1/1)
15. buomaywM, XK (2,0 /1) + Oxorym buo, BP (0,5 1/T) + Butapoc, BCK (1,5 1/1)

16. buommaywM, XK (2,0 1/1) + DxoryM nmHK, Meab, 6op-kommiekc, BP (0,5 1/T) + Burapoc, BCK (1,5 11/1)

oo u s |||~

A

B npornecce mpoBeneHus TaHHBIX UCCIIENOBaHUN OblIa ycTaHOBICHA 3(PPEKTHBHOCTh MHKPYCTAIIMH CE-
MSH 3allUTHO-CTUMYJUPYIONIMMH COCTaBaMH, BKJIFOYAOINMUMU Onoyiorndyeckuil mpemapar buommaym, K
(BapuanTsl 14, 15, 16). YpokaliHOCTh JIbHOCEMSH IMOBBIIaNack Ha 1,4—1,6 w/ra win 15,4-17,6 %, ypoxaii-
HOCTb JIbHOTpECThI — Ha 2,9—4,2 11/ra unu 5,8—8,4 % 1o cpaBHEHHUIO C 0a30BbIM BApUAHTOM, TJ¢ IPUMEHSIICS
Burapoc, BCK (BapuanT 3).

Cyautb 00 3p(GEeKTHBHOCTH TOTO MM MHOT'O arpOTEXHUYECKOI0 NMPUEeMa IPU BO3/EIBIBAHUH CEIIbCKOXO-
3SIMCTBEHHBIX KYJIBTYP JIMIIb 110 OAHON MPpHOaBKe YPOKAHHOCTH HENb3sl, TAK KaK 3aTPaThl HA €ro MpUMEHe-
HUE MOT'YT OKa3aThCsl 3HAYUTEIHLHO BHIIIE CTOUMOCTH JIOTIOTHUTEIBHOMN PO TyKITHH.
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IlenecooOpa3HOCTh arpOTEXHUYECKOTO MPUEMa MOXKHO OOOCHOBAaTh C ITOMOIIBIO PACUYETOB YKOHOMHYE-
ckoit 3 dexTrBHOCTH. E€ OCHOBHBIMHM ITOKA3aTEISIMU SBIISCTCS BEMYMHA YUCTOTO J0X0/a (MTPUOBLIB), PeH-
TabEIHHOCTh U ce0eCTOMMOCTD MPOAYKIIHH.

Jns aHanu3a 3KOHOMUYECKOH 3(PPEKTUBHOCTU CPEICTB MHTCHCU(PHUKAIIMN HCIIONB30BAINCH CIEAYIOMINE
MOKa3aTeIH: YPOKaHHOCTH JIEHOMPOIYKIINH, CTOUMOCTh ITOJyYEHHOH MpPOIYKIMH C y4eTOM ee KadecTBa,
MPON3BOJICTBEHHBIE 3aTPAThI, BKIIOYAIOIINE CTOUMOCTh CPE/ICTB HHTEHCU(HUKALINH, CTOUMOCTD X BHECEHHS
W 3aTpaThl Ha YOOpPKY, AOpabOTKy M TpaHCIOPTHPOBKY JBHONPOAYKIWH, OIUIaTa TPYAa; YHCTBIH AOXOI,
MPE/ICTABISIIONINN Pa3HUIYY MEXIY CTOMMOCTBIO TOMYY€HHOW MPOIYKIIMH M MPOU3BOJCTBEHHBIMH 3aTpaTa-
MH; pEeHTa0eIBFHOCTD, OIIpe/eNsIeMas Kak OTHOIIEHHE YUCTOT0 JJ0XO0/a K MIPOM3BOJICTBEHHBIM 3aTpaTaM, BBI-
pakeHHas B IpoIleHTax [8].

PesynbTarthl 5KOHOMHYECKOH >(PPEKTHBHOCTH MPUMEHEHHUS MPENapaToB Pa3IMYHOIO IPOUCXOKACHUS
KaK CaMOCTOSITENIEHO, TaK Y B 3alIUTHO-CTUMYJIMPYIOIIUX COCTaBaX, MPECTaBICHEI B Ta0. 2.

Uzyuenne BIMSIHUS CPEACTB MHTEHCH(HKALWHU, MPUMEHIEMbIX MpPU MPEANOCEBHOW 00paboTKe CeMsH,
MoKa3aio, 4YTO CTOMMOCTH MOJYYCHHOW MPOMYKIHMHU, POU3BOJICTBEHHBIC 3aTPaThl, YUCTHIA JOXOI U peHTa-
OenmpHOCTH B cpemueM 3a 2018—2020 rT. BappHpOBad B 3aBHCHMOCTH OT BapHaHTa ONBITA W OBUIM MUHH-
MaJIbHBIMU B KOHTPOJIBHOM BapHaHTE.

CronMoCTh TIOY4EeHHON MPOAYKIHMK B KOHTPOJIBHOM BapuaHTe cocTaBuia 2216,23 py6./ra, mpou3Bo-
cTBeHHBIE 3aTpaThl — 1650,82 py6./ra, uncteiii noxox — 565,91 py6./ra, pearadbenpHocts — 34,4 %. Ilpu 00-
paboTke cemsH OuornpenaparoM bruommayMm, XK 0TMEYeHO MOBBINICHHE CTOMMOCTH TOIYYEHHOH TPOTYKIIHU
Ha 267,16 py0./ra.

Tabnuna 2. JxoHOMHYecKkas 3(PpPeKTHUBHOCTH MPeNapaToB Pa3JIHYHOr0 NPOUCXOKIAEHUS U 3AIUTHO-CTUMYJIHPYIOLINX

COCTABOB HA HX OCHOBE IIPU NPeANoCceBHOI 00padoTKe ceMsIH JbHA-A0JIYHIA B LleHAX 10 cocTosiHuio Ha 01.02.2021 r. (cpen-
nee 2018-2020 rr.)

Bapuant YpoxaiiHocTh VYpoxaiHocTh Ne 1&122225{271 ITpon3BoCTBEHHBIE Yucrslii 10x0/1, PeHTabenbHOCTD,
JIBHOCEMSIH, 1yTa JIBHOTPECTSI, 1/Ta JIBHOTPECThI MPOAYKLHUH, 3aTparthl, pyod/ra py6/ra %
pyb/ra
1 7,9 42,4 1,52 2216,23 1650,82 565,91 344
2 8,4 46,0 1,70 2483,39 1815,03 668,36 36,9
3 9,1 50,2 1,77 2749,85 1982,02 767,83 38,8
4 8,5 44,5 1,77 2469,95 1735,64 734,31 42,6
5 8,7 435 1,77 2445,06 1709,60 735,46 43,3
6 8,5 438 1,77 244431 1712,71 731,59 43,0
7 10,0 52,6 1,69 2867,69 2024,13 843,56 41,8
8 9,1 46,9 1,71 2565,18 1816,36 748,81 41,4
9 9,0 47,0 1,77 2612,36 1834,50 778,86 42,7
10 8,9 46,8 1,77 2598,39 1825,09 790,42 42,6
11 9,7 51,0 1,77 2829,27 1970,38 858,89 43,7
12 9,7 51,7 1,77 2857,59 1996,18 861,40 43,4
13 9,7 51,1 1,77 2834,63 1947,12 860,51 43,8
14 10,5 531 1,69 2928,59 2004,56 924,03 46,1
15 10,5 54,4 1,69 2981,72 2025,84 955,88 47,3
16 10,7 53,9 1,76 3024,25 2075,51 955,88 45,8

UYucteiit noxon ysennumics Ha 102,45 py0./ra, perrabensHOCTh Bo3pocia Ha 2,5 %. CTouMOCTh HOITY-
YEHHOU MPOJyKIMK TIpu 00paboTke cemsH mporpasurenem Burapoc, BCK (1,5 n/T) Obima 2749,85 py0./ra,
YUCTBIN 10X0 cocTaBui 767,83 py0./ra v MPEeBBICKII KOHTPOJIbHBINM BapuaHnT Ha 201,92 py0./ra, BapuaHT ¢
npumenennem buonunym, XK — na 99,47 py0./ra. PentabensHocTh coctaBmia 38,8 %.

[Tpu oOpaboTke ceMsiH MUKpOyIOOpeHHEM DKOTYM pa3HbIX MapoK B YHCTOM Buje (BapuaHTthl 4, 5, 6)
CTOMMOCTD TOJyUYEHHON MPOAYKIIMU BapbupoBaia oT 2444,31 py0./ra (Bapuant 6) no 2469,95 py6./ra (Ba-
puant 4), uncTeiii 7oxo1 — ot 731,59 py6./ra no 735,46 py6./ra, peHrabenbHOCTh — OT 42,6 % 1o 43,3 %.

[Tpu npuMeHeHnH 3aIUTHO-CTUMYJIMPYIOIIETO cocTaBa, BKIroUaromero mnpemnapat buomuaywm, XX u npo-
TpaButess Burapoc, BCK cToMMOCTh moydeHHON MPOAYKIMH Bo3pocia 10 2867,69 py0./ra, a 4uCThIN [10-
xox coctaBuia 843,56 py0./ra, mpeBbICHB KOHTPOJLHBIM BapuaHT Ha 277,65 py0./ra. YpoBeHb peHTabenbHO-
ctu coctaBuia 41,8 %.

[Tpu coBmecTHOM TpuMeHeHnn Ouorpenapata buomuaywm, XK ¢ MukpoynoOpeHueM JKOTyM pa3HBIX Ma-
POK CTOMMOCTH MOJYYSHHON MPOAYKIMH OblIa HHXKE, YeM IPH COBMECTHON 00paboTke nmpenapatoM buomm-
HyM, XK ¢ mpotpaButenem Burapoc, BCK u cocraBuia B Bapuante 8§ — 2565,18 py6./ra, B Bapuanre 9 —
2612,36 py0./ra, B Bapuante 10 — 2598,39 py0./ra, 4To yBEIWYMIO YHMCTHIH moxon no0 748,81 py0./ra,
778,86 py0./ra, 790,42 py0./ra cooTBeTCTBeHHO. PenTabenpHOCTh Haxoamiiack B npeaenax 41,4-42,7 %.
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[Mpumenenune xummudyeckoro nporpasutelns Burapoc, BCK coBMecTHO ¢ MUKpOyI00peHHEM DKOTYM pas-
HBIX MapOK YBEIMYUBAIH CTOMMOCTb MOJYyYEeHHON MPOTYKIIUH, YHCTOTO JOXOJa U peHTadenbHoCTH. Tak, B
BapuaHTe 12 CTOMMOCTH TIOJNyYe€HHOH MpoAyKouu cocTtaBuia 2857,59 py0O./ra, ducteiii goxoxm —
861,40 py0./ra u pentabensHOCT — 43,4 %. [IpeBbilieHHE M0 OTHOIIECHHUIO K KOHTPOJIHHOMY BapUaHTy COOT-
BeTCTBeHHO ObLT0 641,36 py0./ra, 295,49 py6./ra, 9,0 %.

OpnHako, MakcHUMalbHas SKOHOMHYECKas 3(PQEKTUBHOCTh MOJNyYeHa NPH HKCIONB30BAaHUM 3aIIUTHO-
CTUMYJHPYIOIINX COCTaBOB Ha ocHoBe buonmmaywMm, XK, Burapoc, BCK u ynobpenust OxoryMm pa3HBIX MapoK
(BapuanTs! 14, 15, 16). CTonMocTh mony4eHHOH npoaykiun B Bapuante 14 (buomuaym, XK (2,0 11/T) + Dxo-
rym nuHK-komiiekc, BP (0,5 n/T) + Burapoc, BCK (1,5 11/T)) Haxonunack Ha ypoBae 2928,59 py6./ra, B Ba-
puanre 15 (buomuaym, X, (2,0 n/t) + Dxorym bmo, BP (0,5 n/t) + Burtapoc, BCK (1,5 n/t)) —
2981,72 py6./ra, B Bapuanre 16 (buonunaym, XK (2,0 11/T) + DKory™m 1HHK, Melb, 6op-komiutieke, BP (0,5 /1)
+ Burapoc, BCK (1,5 n/1)) — 3024,25 py0./ra. Uucteiii moxon coctaBui 924,03 py6./ra B Bapuante 14 u
955,88 py0./ra B Bapuanrax 15, 16. MakcumanbHas peHTaOeIbHOCTH MONydeHa B BapHaHTe 16 u coctaBuia
47,3 %, peBbICUB KOHTPOJIbHBIN BapraHT Ha 12,9 % (Tadu. 2).

Ha zemsix PIIVII «Ycree» HAH benapycw» Opmianckoro paitona B 2020 roay npoBeaeHa MpOU3BOI-
CTBEHHAsI MIPOBEPKA M3YYCHHBIX NMPHUEMOB TPEINIOCEBHOW 00pPaOOTKHM CEMSH B TEXHOIIOTUW BO3JIEIBIBAHUS
JbHA-TONTYHIIA.

[Ipon3BoACTBEHHBIN OMBIT OBLT 3AJI0KEH ¢ HOpMOM BhiceBa 22,0 MITH BCXOXKUX CeMsH Ha Trekrtap. [Ipen-
IIECTBEHHUK — 03UMasl TIIICHUIIA.

B pesynbrate mpoBeneHHBIX HCCIEIOBAHUNA YCTAHOBIIEHO, YTO W3yYEHHBIE MPUEMBI OKA3ajH TTOJIO0XKH-
TENILHOE BIMSHHUE HA YPOXKAWHOCTD JIbHOCEMSTH, JILHOTPECTHI U €€ KauecTBo (Tadi. 3).

Tabnuna 3. BausiHue MPUEMOB NMPEANOCEBHOI 00padoTKU ceMsIH B TEXHOJIOTHU BO3/1eJILIBAHUS JIbHA-T0JTYHIA HA
YPO:KAHHOCTH U KAYeCTBO JIbHONPOAYKIMH B IPOU3BOICTBEHHBIX ycJ0BUAX, 2020 r.

YpoxaiiHOCTh .
Bapuanr JIBHOTPECTHI, TIpubaBka, 1/ra HZ:(?C)‘;:;ZO;:; TIpubaBka, 1/ra HBHI(;I:;;?;H
/ra ’
Butapoc, BCK (1,5 51/T) — 6a30BbIit 48,3 - 7,4 - 1,50
Burapoc, BCK (1,5 n/t) + Buomunym, K
2,0 a/t) + Dxorym bumo, BP (0,5 n/t) — 52,8 45 9,9 2,5 1,75
y
HOBBIH
HCPo,s 3,1 0,7

3a ©0a30BBI BapuaHT MNPHUHATA OOIICNIPUHATAs TEXHOJOTHs OOpabOTKM CeMsH JbHa-I0JIIYHIIA.
YpoxaitHOCTh JILHOTPECTHI cocTaBuiIa 48,3 11/Ta, yposkaliHOCTh JIbBHOCEMsIH — 7,4 1/Ta.

B npennaraemom Bapuante (MHKpyCTalHsl CEMSH TIepe]l OCEBOM 3aIIUTHO-CTUMYJIHPYIOIIHM COCTAaBOM,
BrumrouatonyM Burapoc, BCK (1,5 1/1), buomuaywm, XK (2,0 1/1), Oxorym buo, BP (0,5 11/T)) ypoxkaiiHOCTh
JBHOTPECTHI cocTaBuia 52,8 11/ra, yposKaifHOCTh JibHOCeMsH — 9,9 1/ra. [IpnbaBka K KOHTPOIIIO: JIbHOTPECTHI
— 4,5 n/ra, mpHOCEMSIH — 2,5 11/TAa.

[IponsBoacTBeHHBIE 3aTpaThl B 0a30BOM BapuaHTe coctaBuiau 1863,84 py0./ra, B mpeiaraeMom —
1997,93 py6./ra.

JeHexxHast BeIpydka B 0a30BOM BapHaHTe cocTaBmia 2532,54 py0./ra, B mpemiaraeMoM (MHKpYCTaIlus
CEMSH Tiepe]] MOCEBOM C HCITOoNIb3oBaHueM mpemnaparoB Burapoc, BCK (1,5 n/T), buonuaywm, XK (2,0 w/1),
Okorym buo, BP (0,5 n/1)) — 3069,11 py0./ra.

PenTabensHOCTh TIPOHM3BOICTBA B 02a30BOM BapuaHTe coctaBwia 35,9 %, B peanaracMoM (MHKPYCTAIIHS
CeMsH Iepe]] IOCEBOM € HCHoNb30BaHueM mpemnapatoB Burapoc, BCK (1,5 n/1), buonunym, XK (2,0 n/1),
3korym buo, BP (0,5 n/1)) — 53,6 %.

3akaoueHue

HauOonbimnit sxoHOMuueckuii 3pdexr B ycnosusax Buredckoit odnactu obecneunsia 00padoTKa JIbHOCE-
MSIH TIepe]l TIOCEBOM 3alllMTHO-CTUMYJIMPYIOMUM coctaBoM: buommaym, XK (2,0 n/T) + Dxorym buo, BP
(0,5 /1) + Burapoc, BCK (1,5 /1) ¢ penrabensHocThio 47,3 %, 9TO BBIIIE TI0 CPABHEHHUIO C IPUMEHEHHEM
npotpasurens Butapoc, BCK (1,5 /1) Ha 8,5 %, a o cpaBHEHHUIO ¢ IPUMEHEHHEM Mpenapara buonunywm,
K —na 10,4 %. Yucrsiii noxon yBenuuuics Ha 188,05 py0./ra 1o cpaBHEHHIO C IPUMEHEHHEM MPOTPABUTE-
151 Burapoc, BCK (1,5 1/1).

[IpuMeHeHne 3aIUTHO-CTUMYJINPYIOIIETro cocTaBa AJisi 00paboTkH JTpHOceMsH: buonunaym, XK (2,0 /1) +
Burapoc, BCK (1,5 n/t) + Dxorym buo, BP (0,5 11/T) B IpOM3BOACTBEHHBIX YCIOBUAX 00ECIICUMBAET IIPH-
0aBKy yposkalfHOCTH THOTpecTHl 4,5 1/ra mpu ee ypoxaitHoctu 52,8 1/ra, HOMep JbHOTpecTHl 1,75 u ypo-
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XKANHOCTh JBhHOCEMSH 9,9 1/ra, yro Ha 2,5 1/ra BhIIIE KOHTPOJNSA. UWCTBIA JOXOJ] YBEIWYHWICS Ha

402,48 py0./ra, peaTabenbHOCTH MPou3BoOACTBa — Ha 17,7 %.
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AHAJIN3 COPTOB BUHOT'PAJIA AMITEJIOTPA®UYECKOMN KOJUIEKIIUH
HEHTPA BUOTEXHOJIOTUU TA/IZKUKCKOI'O HAIIMOHAJIBHOT'O YHUBEPCUTETA
1O CPOKAM CO3PEBAHUA

X. 1. BOBOJ/XAHOBA

Lenmp 6uomexnonocuu TAOHCUKCKO20 HAYUOHATLHO20 YHUBEPCUMEemA,
npocnexm Pyoaxu 17, [[ywanbe, 734025, Taoxcuxucman, e-mail: bobojankh_7@bk.ru

H. B. KYXAPYUK

PVII « Uncmumym nioooodcmeay,
ae. Camoxsanosuuu, Pecnybnuxa Berapycs, 223013, e-mail: nkykhartchyk@gmail.com

(ITocmynuna ¢ peoaxyuio 12.09.2022)

IIposeden ananus copmumenma 6uH02pada, COOPAHHO20 U3 MPeX OCHOBHBIX 30H GbIPAWUEAHUs Ha meppumopuu Tadcukucma-
Ha, 6 noaesyio koanekyuio Llenmpa 6uomexnonocuu. Obvem konekyuu cocmasnsem 121 copm. Copma omauuaromes npoucxoxncoe-
HUeMm, CpoKamu co3peeanusl, 0py2uMu XO3AUCMBEHHO YEHHbIMU NPUSHAKAMU. Toxazano omcymcmeue eOUHOU cucmembl maccuqbu-
Kayuu cOpmos no CPOKAM CO3pe6anus, Hauboaee pacnpocmpanerHvle Kiaccuurayuu pazoensom copma Ha 5—38 epynn.

ITlonesas KoJlleKyus [leHmpa buomextono2uu npedcmaezzena copmamu mmoepada PA3HbIX 2pYynn Co3pesaHus, 6 mom ducie.
pannue (ceepxpannue — 11,6; ouenv pannue — 4,9, pannue — 9,9 u pannecpeonue — 11,6 %) — 38,0; cpednue — 22,3; cpeonenozonue —
20,7; nozonue 10,7 u ouenv nosonue — 1,7 %. B koanekyuu maxace ecmov copma, ORUCAHUE KOMOPLIX 8 IUmepamype omcymcmeyem
(6,6 %). Ilokasano, umo Aoas COPMOG PANUUHO20 CPOKA CO3PECANUSL, PA3IUUACMCs: No 30HaM gbipawusanus. M3 Co20utickotl 30Hbl
Ha 000 COPMO8 PaHHe20 Cpoka cospesanus, npuxooumcs 43,9 %, cpeonux u cpeonenosonux — 25,8 u 19,8 %, nozonux — 4,5 u
1,5 %. Copmumenm eunozpada I uccapckoii 30ubl npeocmagaen pannumu copmamu — 39,5 %, cpeonumu — 23,5 %, cpeonenozonumu
— 20,9 % u nosonumu — 9,3 u 2,3 %. Copma eunozpaoa u3z Baxuickou 30Hbl RpeOCmMasieHbl SpYNNoll COpmos cpeoHeno3onezo — 25 u
no3onezo — 50 % cpoxos co3pesanus.

Knrwuesnvie cnosa: Tadwcukucman, 30HA 6blpAYUBAHUA, 6uHozpa0, copm, KOJUleKyusl, CpOK CO3peBaHusl.

An analysis was made of the assortment of grapes collected from the three main growing zones in the territory of Tajikistan for
the field collection of the Center for Biotechnology. The volume of the collection is 121 varieties. Varieties differ in origin, ripening
time, and other economically valuable traits. The absence of a unified system for classifying varieties by maturity is shown, the most
common classifications divide varieties into 5-8 groups.

The field collection of the Biotechnology Center is represented by grape varieties of different ripening groups, including: early
(extra early — 11.6; very early — 4.9, early — 9.9 and early medium — 11.6 %) — 38.0; average — 22.3; mid-late — 20.7; late — 10.7 %
and very late — 1.7 %. The collection also contains varieties that are not described in the literature (6.6%). It is shown that the pro-
portion of varieties of different ripening periods differs by growing zones. From the Sogd zone, the share of varieties of early ripen-
ing is 43.9 %, medium and medium late — 25.8 and 19.8 %, late — 4.5 and 1.5 %. The assortment of grapes of the Gissar zone is rep-
resented by early varieties — 39.5 %; middle — 23.5 %, middle-late — 20.9 % and late — 9.3 and 2.3 %. Grape varieties from the
Vakhsh zone are represented by a group of varieties of medium late (25 %) and late (50 %) terms of ripening.

Key words: Tajikistan, growing area, grapes, variety, collection, ripening period.

Benenmne

CpOoKH CO3peBaHMs COPTOB BHHOTPAJIA, BAKHBIH OHMOJOTHYSCKHH W TEXHOJOTHUYSCKHH (haKToOp, OIpee-
JIAIOUMKA YCIIOBUSA KyJbTUBUPOBAHMS, arpOTEXHUYECKUN yXOI W, B 3HAUUTEJIbHON CTENEHH, HaIpaBJiCHUE
WCIOJIb30BaHUs BUHOTpaga. CpoKU CO3pEBaHUS BUHOTPAJa 3aBHCAT OT MHOTHX (DaKTOPOB, CPEId KOTOPBIX:
TeMIIepaTypa BO3AyXa M MOYBBI; BIAXXHOCTh BO3/TyXa M IOYBHI; COJTHEYHBIH CBET, arpOTeXHHKa (yI00peHHE,
tdopmupoBka u sip.) [1]. DTOT mapameTp OYeHb CHIILHO BaPBUPYET HE TOJBKO B 3aBUCHMOCTH OT CYMMBI aK-
THUBHBIX TEMIIEPATyp B KOHKPETHOU reorpaduueckoil MECTHOCTH, HO U B 3aBUCUMOCTH OT penbeda ydacTka,
OpUEHTALlUU CKJIOHOB, BETPOBOM TeHH [2].

VYcinoBHOE pazfiefieHHe CPOKOB CO3PEBAHUS HEOJHO3HAYHO B PA3JIMYHBIX JIMTEPATYPHBIX HCTOUYHHMKAX.
B GonpimHCTBE KIacCH(UKAIMN HCIIONB3YETCS TOKa3aTellb «KOJMYECTBO JHEUW OT pacilyCKaHUsS MOYEK J0
TIOJTHOTO CO3pEeBaHUS STOM» [3], B IPYTrUX «CyMMa aKTUBHBIX TEMIIEpaTyp IO MOJHOTO CO3PEBaHMS STOm» [4],
eCTh Kjaccu(UKaIUH, UCIIOIb3YIOIINE KOHTPOJIbHBIA COPT /IS CPAaBHEHHS ¢ HUM OCTajbHBIX COPTOB [5], a
TaKke Ki1accu(hUKaIluy, YIUTHIBAIOIINE KOMILIEKC TIoKaszarenei [6].

HacryrieHue 3peiocTd yposkas COPTOB TECHO CBS3aHO C MPOSIBJICHHEM HMX OHOJOTHYECKHX OCOOCHHO-
CTEH B KOHKPETHBIX YCIOBUSX HPOU3PACTAHUS, B TOXKE BPEMs MOCIEI0BATEILHOCTh CO3PEBAHUS YCTOUUUBO
COXpaHsEeTCsl KaXbIH rof. JTa 3aKOHOMEPHOCTh U MO3BOJISIET TPYIIIMPOBATH COPTA MO CPOKAM CO3PEBAHUS.
I'pananysa copToB BUHOTPAJIa IO CPOKAM CO3PEBAHUS B PA3HBIX JIUTEPATYPHBIX UCTOYHUKAX TaKKE pasHUTCA,
YTO HE MO3BOJIACT B OOJIBITMHCTBE CIYYaeB MCIOIb30BaTh MX JJIS IIPOBEICHUS OOIIETO aHAIH3a.

ITo A. M. Herpyto, copTa BUHOTpaaa pa3aeisitoTCs HA MUHUMAJIBHOE KOJTMYECTBO TPYMIL: 1. OUeHb paH-
HETO CO3peBaHMs; 2. PaHHETO CO3PEBAaHUS, 3. CPEAHETO CO3pEBaHUS; 4. MO3JTHETO CO3PEBAHUS; 5. OUCHB
TO3/IHET0 co3peBanus [7].

MakcuManbHO JeTaT3UPOBAHHOE Pa3ZIeICHHE COPTOB HA 8 TPYIIIT CIIETIOCTH MPEICTABICHO C YIETOM KO-
JIMYeCTBa JHEH 10 monmHoro cospeBanus [8]: 1 — cBepxpannue — qo 105 aueit; 2 — ouenp pandue — 105-115;
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3 — pannue 115-125; 4 — pannecpenuue — 125-135; 5 — cpequue — 135-145; 6 — cpenneno3aaue — 145-155;
7 — no3nuue — 155-165; 8 — ouens nmo3guue—165 u 6onee gHEH.

OcHoBHas YacThb

[To moTpebHOCTH B cyMMe 3PPEKTUBHBIX TEMIIEPATyp U KOJUYECTBY JTHEH OT Havaia paciyCKaHus TOYeK
JI0 TIPOMBIIIIICHHOH 3penocTu BuHOrpaga M. A. JlazapeBckuii [9] Bce copTa pa30oui Ha CACAYIOIINE TPYIIIbI
(tabm. 1).

Tabnumna 1. Pacnpeneenne cOpToB BUHOIPAAA MO «IEPHOIAM CO3PEBAHHUS», 0OCHOBAHHOE HA 00IIel POT0IKUTEIbHO-

crd (a3 pasBUTHS OT PACIyCKAHHS [I0YEK /0 II0JHOr0 Co3peBaHus Aro] (B AHAX) H HA MOTPEOHOCTH B TEIUIE 32 ITOT OTPE3OK
BpemeHH (B cymmax rpaaycos) [9]

N T'pynmst JHel °C Copra

1 O4Y€Hb paHHETO MePHOJIa CO3PEBAHUS 105—115 2200—2400 Cesieny Manenrpa, MajyieH AHXEBHH,

2 paHHEero nepuo/ia Co3peBaHus 115—125 2400—2500 [Muno pannuii (Mckus) lllacna, [TopTyra3ep

3 CpEIHETO NEPHOJIa CO3PEBAHMS 125—130 2600—2700 Mrockanenb, Anurore, MyckaT BEHTepCKHIA
Pucnunr, Cenco, Myckar raMOyprckui,

4 | cpemHemo3IHEro Mepruo/a CO3PEBaHHs 130—140 2800—2900 Kabepre-CoB1HbOH

5 HO3/IHEr0 IepHoia CO3PEBaHUs 140—145 2900—3000 lanan, Kokyp 6ensii, [TyxaskoBckuid

6 OYEHb MMO3HEr0 MePHo/a CO3PEBAHUS 145—150 3000—3100 u 6onee Canepasu, Kneper, Aragan

u Ooiee

[Ipu M3MeHeHUH SKOOTMYECKUX YCIOBHM MPOU3PACTAHUS COPTa MOTYT MEPEXOUTH U3 OTHOM TPy B JIpy-
T'YIO B CBSI3H CO CIBUIAMU MX CPOKOB CO3PEBaHUs. Y UeT JaHHBIX IPYIII [I03BOJISET 00JIee PalMOHAIBHO HHTPOMY-
POBATh COpPTA B Pa3MYHble BUHOTPAJAPCKUE PAHOHBI, OPraHN30BaTh KOHBEHEp MOTPEOICHUS CBEKET0 BHHO-
rpaja, IIaHPOBaTh OYEPETHOCTH cOOpa ypoxkast. CPOKM CO3pEBaHHUS YpOKasi COPTOB YUUTBIBAIOT MPH MPOBE/IC-
HHU CEJICKIMOHHON Pab0Thl M MPOIABIKEHNUH KYJIBTYpPBl BUHOTPaia B HOBBIE PETMOHBI KYJIBTHBUPOBaHUs [6].

HUccnenoranus npoBomuuck B iepuoa 2012—2019 rr. O0bekTaMu UCCIICIOBaHNS BRIOpaHbI COPTa BUHOTPA/Ia,
BhIpaIluBaeMble B TapKHKHCTaHE.

[IpoBeneHHbI HAMM aHAIM3 COPTOB BHHOTPAZa, BRIPAILMBACMBIX B TaIKUKUCTAHE, IO CPOKAM CO3PEBAHMU,
OCHOBAaH Ha JIUTEPATyPHBIX JTAHHBIX OTEUECTBEHHBIX U 3apyOCKHBIX UCCIIEIOBATENCH, TIOYYCHHBIX B Pa3IMYHbIX
arpoKJIMMAaTHYECKHX 30HaX, YTO HE BCEIZa MO3BOJISET OAHO3HAYHO OTHECTH COpTa K 0AHOM u3 rpymm. Hekoropoe
KOJIMYECTBO COPTOB, BBIPAIIIBAEMBIX B CTpaHE, HE UIMEET JOCTOBEPHOTO OIHCAHUSL.

[IpoBeneHn aHanu3 copTUMEHTa BUHOTPaJAa, MPEACTaBICHHOIO B MOJIEBOH KOJIEKIMHU eHTpa bruoTexHo-
norun TaKMKCKOTO HAIlMOHAJIBHOIO YHUBEpPCUTETa. BUHOrpaa MmoiydeH U3 TpexX OCHOBHBIX 30H BBIPALIH-
Banwmsi: Cornutickoi, I 'uccapckoit n Baxmickoi.

AaHanmu3 COpPTOB IO CPOKAaM CO3PEBAHUS, MPENICTABIICH U3 PA3IMYHBIX JIUTEPATypHbIX UCTOUHUKOB [5, 10-33],
I7Ie 32 OCHOBY B3ATO pa3/ielieHue BUHOIPaAa Ha 8 TPYIII criesiocTy (Taom. 2).

Tabnuna 2. Pacnpenenenne copToB BUHOrpajaa moJieBoii kosuiekuuu LlenTpa ouorexnosornn TaIKuKCKOro HAMO-
HAJILHOTO YHHBEPCUTETA M0 CPOKAM CO3peBaAHHSA

N Cpoku co3peBaHust Copra
IABrycTOBCKHil, AymoH panHuii, babarar, 'mccapckuii pannuii, Jlopou xpacusiit, Kemuyr Caba,
1 CBEpPXpaHHUE BappwuH, 3orak nenmasak, Kupruckuii pannuid, Jlrorysast, Xamumm genu, Ynnsku Oesblii JIeHnHa-
Ganckmii, YAIsIKH KpacHBIH
2 OYeHb paHHHE Ibo3zopu, 3apud, Xanuau 6eblid, Xanuim gar, Xaauid YepHbli, YHIsKy YepHbIi,
Beccemsinublii panHui, bo6o 3akup, Kummunt kpacHsiii TypkmeHckuit. KoponeBa BUHOTpaaHUKOB.
3 paHHUE Myckart Tajpkukckuil. Panunit ku6patickuit. Capsl anrymtsl, Cypxak KUTaOCKHH, UMtk OenbIii.

Ymisiku Xy pkanau, Yousax, [loxona

["'ypabl roBak ruccapckuii, xayc cno, Kummum 6otup, Kumvuin caden oxpyribiid, Kummum

4 paHHe-cpeHue repaxuy, Kummum uépuerit, JIsum xyma napo3, Mexyda obak, Myxuanonu, Pannniit BUPa, Pusa-
MaTt, Canrsop, @axpu, Upac

Ak kantak, AHrypu cu€, Ackepn, Bacapra 6enast, [aitpu mykopap, dumm kadrap, ymu pyoa
caden. Kummum 6enbiii kpyrisiid. Kumvum Barkana, Kumvum WMpTtumap, KumMuim MpaMopHBIH,
5 cpenHue Kummum myckatssii, Knmmuim camapkanackuit, Kummvum Cornuana, Kummui TypkMeHCKHH,
Knmvummn Xwumpay, Humydap, [apkenr, [To6exa, Pacmu, Ca63u kapc, Taro6u, XypMmaHbsl Ku3ui,
IXycaitne 6enbiii, Xycaitne jgronaa, Xycaiine cuéx, XycaiiHe 4€pHbIi

Ak JroHAa, AHTYpHU cuéx ruccapckuid, Au300, Baxaar, 'y3ans kapa, xayc caden xybaxu, Jpyx-
6a, Ucmucap, Kapa xypran, Kapa nansan, Kusun xypmansi, Kummuin 6eisiit oBabHbIH, KAmMui

6 CpeHeno3TH1e Ulyo0a, MomnnoBa, Myckat anekcannpuiickuid, Humpanr, Hyxypckuii kpymnasii, [lepBomanickuid,
Capsap, Coxudu, Cynranu, XycaitHe 3uMHIH, XycaifHe kaxy, XycaiiHe kenuH 6apmak, LTyp an-
ryp

7 Ho3HIE )lncaﬂvuman Kapa, I/Is'va6enna, Kapa 6oru, Karra-Kypran, K,HLHM\E/ILH anucH p930BbIﬁ,uMHéHa, M}:cxaT
6exeii, [penropusiii, Pkanmremn, Canepasu, Coserckuii, Taliu po3oBsrii, XycaiiHe KpacHbIH

O4YEeHb [MO3IHUE ekabpbckuid. 3e060

N3 Corauiickoit 30HBI Ha JIOJI0 COPTOB PAHHETO CPOKA CO3PEBAHMS, OOBECIUHSIONIYIO CBEpPXpaHHHE,
OUEHb PAHHUE, PaHHUE U PaHHE-CPEAHME copTa BUHOrpaja npuxogurcs 43,9 %. CpenHue u cpeiHeno3iH1e
coprta coctaBisoT 25,8 u 19,8 %, cooTBeTcTBEHHO. [ 'pynma mo3aHuX M OYEHb MO3AHUX COPTOB BUHOTPala,
TIPEACTABICHHBIX B ITOJIEBOW KOJIJICKIINH, 3aHUMaeT 4,5 u 1,5 %, COOTBETCTBEHHO (PUCYHOK).
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Puc. CopTuMeHT BUHOTpaa, IPEICTABICHHBIX B IIOJIEBOW KOJUICKIIMH U3 30H BBIPAIIMBaHKS BHHOTPAIA

CoptumenT BuHOTpaaa ['miccapckoii 30HBI MPEICTABICH PAaHHUMH COpPTaMU (CBepXpaHHHUE, OYeHb PaHHUE,
paHHHE U paHHe-cpenHue) —39,5; cpenane — 23,5 u cpenneno3maue — 20,9 %. [lo3gHre u oYeHb MO3IHIIE
coctaBisaioT 9,3 u 2,3 % COOTBETCTBEHHO.

Copra BUHOIpaja MOJIeBOH KoJUIeKIMK L[eHTpa OMOTEXHOJOTHY, MPUBE3CHHBIC U3 BaXIckoil 30HbI BbI-
pammBaHUs BUHOTPaJa MPEACTABICHBI TPYIIIION COPTOB CPEAHE-TTO3HUET0 CPOKA CO3PEBAHUS — 25 U TO3-
Hero 50 %.

Taxke UMEIOT MECTO COpTa, HE OMHCAHHBIE B JIUTEpAType, UX HOJs cocTapiseT mo obmactsam: Corauii-
ckast — 4,5 %; I'nccapckas — 4,7 % u Baxmickas 30na 25 %.

B nienom mosreBast koyuteKIms copToB BuHOTrpana llenTpa OnoTexHONOrnH NpeAcTaBieHa COpTaMHu BUHO-
rpaja pa3HbIX rpynmn co3peBanus. Cpean HUX — paHHUe (cBepxpanHue — 11,6; oueHb pannue — 4,9, panaue —
9,9 u pannecpeaune — 11,6 %) — 38,0; cpeaune — 22,3 u cpenuenosaune — 20,7; nozaaue 10,7 u oueHb
no3aaue — 1,7 %. B Koyuteknmu Takxke eCcTh COpTa, KOTOpPBIE B IUTEpaType He onucansl — 6,6 %. K copram,
HE MMEIONIMM MIOMOJIOTHYECKOTO OIMUCAaHUs B JIUTEpaType, OTHOCITCs Barkana kusmi, Xymia aaposu caden,
Unnsiky roOmieiiHeil kararoH, [lapeus, Ywmsiku ruccapckuid, Jlynma, IllaxpuTy3ckuii paHHWIA KpacHbBIA U
[TaxpuTy3ckuil YEpHBIN.

3akil0ueHue

[IpoBeneH aHanM3 COPTUMEHTA BUHOTPaJIa, COOPAHHOTO M3 TPEX OCHOBHBIX 30H BHIpAIIMBAHHS HA TEPPH-
Topun Ta/KWKHCTaHa, B TONEBYIO Koyuiekiuio lleHTpa OmorexHomoruu. OOBeM KOJIJIEKIIMH COCTaBIISIET
121 coprt. [lokazaHo OTCYTCTBHE €IMHOW CHUCTEMBI KJIACCU(UKAIIUU COPTOB IO CPOKAM CO3PEBaHUs, HanOO-
Jiee pacipocTpaHeHHbIe KIacCU(UKAIMN Pa3elsioT copTa Ha 5—8 rpymi.

[Nonesast komnexnust LleHTpa OMOTEXHOJIOTHH MpEACTaBIEHA COPTAMH BUHOTPaJa Pa3HBIX TPYI co3pe-
BaHUs, B TOM 4YHclie: paHHUe (cBepxpaHHue — 11,6; oueHb pannue — 4,9, panaue — 9,9 u panHecpenHue —
11,6 %) — 38,0; cpeanme — 22,3; cpeaneno3guue — 20,7, mosauume 10,7 u ouens mosmame — 1,7 %.
B konnexnmu Takxe ecTh COpTa, OMMMCAHUE KOTOPBIX B TUTEPATYpe OTCYTCTBYET (6,6 %). Ilokazano, uro mo-
JI1 COPTOB Pa3IMYHOrO CPOKa CO3pPEBaHMS, pa3IndaeTcs Mo 30HaM BblpammBaHus. M3 Cornuiickoil 30HbI Ha
JIOJIF0 COPTOB PAHHETO CPOKa co3peBanHus, npuxonurcs 43,9 %, cpennux u cpeaneno3gaux — 25,8 u 19,8 %,
no3auux — 4,5 u 1,5 %. CopTuMeHT BUHOIpaja ['uccapckoit 30HbI MPeACTaBIeH paHHUMH copTtaMu — 39,5 %;
cpenumu — 23,5 %, cpenneno3auumu — 20,9 % u nozgaumu — 9,3 u 2,3 %. Copra BuHOTpaga u3 Baxuickoi

30HBI IPEJICTABICHBI TPYIION COPTOB cpeAHeno3aHero — 25 u no3anero — 50 % cCpoKOB cO3pEeBaHUS.
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METO/J OIIPEAEJEHHUSA IIVIOIIA/IU ACCUMMJIALHUOHHOTI'O AIIITAPATA VIS OHEHKHA
JUHAMHUKU POCTOBBIX ITPOLHECCOB 3EPHOBBIX KYJIBTYP

N. I1. KO3JIOBCKAS

YO «benopycckuii 2ocyoapcmeennblil azpapuvlil MeXHUYECKUL YHUBEPCUMEm »,
2. Munck, Pecnybnuxa berapyce, e-mail: K_irina@tut.by

E. A.TOJIOBATAA

YO «Benopyccruii cocyoapcmeennniil ynusepcumenmy,
2. Munck, Pecnybnura benapyce, e-mail: katerina-golovataya@yandex.ru

(ITocmynuna ¢ peoaxyuio 14.09.2022)

Dopmuposarue paziuiuHbIX CIMPYKIMYPHBIX JJIEMEHMO8 8 KAXCOYIO U3 (haz pocma u pazeumiisi 3ePHO8bIX KYIbmyp onpeoeisen ee-
JAUYUHY YpOootcast U e2o Kavecmeo. Cywecmeyem mecHdas 63aUmMOC6A3b Meofa)y (])a3aﬂ4u pocma, smanamu opearnocenesa u djiemenma-
Mu npodmeu@Hocmu. OOHUM U3 OCHOBHBIX yc,voemi npocpamMmupo6aHrusl ypoostcas A6aAsAemcs pecucmpayusl eecemamueHo20 coCcmaos-
HUsl KYIbmypbl. AHanu3z OUHAMUKYU POCMA U PA3GUMUSL 3ePHOBLIX KYIbIYP 6a3upyemcst Ha peHOI02Uu1ecKux HabaoO0eHUsIX, npu Komo-
PbIX DUKCUPYIOMCSL CPOKU HACMYNIIeHUst (ha3 om nocesa 00 YOOPKU Ypodicasl, onpeoessiemcs psio KauecmeeHHblX nokasamenei OJis
6CECMOPOHHEN OYeHKU NOJHOYEHHOCMU POCMA U pazsumust pacmernuil. IIposedenue maxux uccied08anull O0ANCHO OCYWeCMEIAMbCs
C UCNOJIb30BAHUEM 6blCOKO}’lp0u3800Mm€ﬂbelx U MOYHBIX MEMOO08.

Hamu paspaboman u 3apezucmpuposan 31eKkmponHblil pecypc « Komnviomeprnoe onpedenenue niowaou accumuisiyuoOHHO20 an-
napama 3epHoguixy (pee. Homep 1142229145 om 17.07.2022 2.) On nosgonsiem onpeodensims niowadb adcCUMUIAYUOHHO20 Annapama
3€EPHOBBIX Kylbmyp C BbICOKOIL MOYHOCNIbIO, 6bINOJIHANTb O0IbUI0E KOIUYECTB0 UCCIeO08AHUN C MUHUMAIbHBIMU 3ampamamu epeme-
Hu. Mooxcem 6bimb UCNONL306AH npu onpede/lemm JAUCMO6020 uH()eKca, d)omocuumemuqewoeo nomeryuaa, yucmou npot)yxmue—
Hocmu pomocunmesa, OvIXanus pacmeHull u ux mpauwcnupayuu. Ilpumenenue paspabomanHol Hamu KOMIbIOMEPHOU NPOSPAMMbL
CYyuleCmeeHHo ynpouiaem oyeHKy pocma u pa3eumusl 3epHo6blxX Kyjibmyp 6 auHaMuKe, sblieieHue conpﬂofcé'nﬁocmu u cmenenu 6apob-
Uupoedanusl OCHOBHbLX KOJIUYECMBEHHbIX NPUSHAKOE, Cllacaiouux npodykmutmocmb 3€pPHOBbLX Kyjlbmyp npu pa3H012 niomuHocmu YyeHo-
34, npoeedeHue OYEHKU buon02UYeCcKo020 nomenyuala pacmeHuﬁ uux npodykmu@nocmu.

Knrouesvie cnosa: snekmponnsiil pecypc, Komnwvromeproe onpeoenerue, Java (JRE), uzobpasicenue pacmenus, accumuisayuoH-
HbLU annapam, 3epHOGble KYIbmypbl, OUHAMUKA POCMA U PA3GUMUsL PACTEHUL, TUCMOBOU UHOEKC, POMOCUHMEeMuUYecKull NOmeHyu-
an, yucmas nPOOYKMueHOCMb pomocunmesd.

The formation of various structural elements in each of the phases of growth and development of grain crops determines the size
of the crop and its quality. There is a close relationship between growth phases, stages of organogenesis and productivity elements.
One of the main conditions for harvest programming is the registration of the vegetative state of the crop. The analysis of the dynam-
ics of growth and development of grain crops is based on phenological observations, in which the timing of the phases from sowing
to harvesting is fixed, a number of quality indicators are determined for a comprehensive assessment of growth and development of
plants. Such studies should be carried out using high-performance and accurate methods.

We have developed and registered the electronic resource “Computer determination of the area of the assimilation apparatus of
grain crops” (registration number 1142229145 dated July 17, 2022). It allows you to determine the area of the assimilation appa-
ratus of grain crops with high accuracy, to perform a large number of studies with minimal time. It can be used to determine leaf
index, photosynthetic potential, net photosynthesis productivity, plant respiration and transpiration. The use of the computer pro-
gram developed by us greatly simplifies the assessment of the growth and development of grain crops in dynamics, the identification
of conjugation and the degree of variation of the main quantitative traits that make up the productivity of grain crops at different
densities of the cenosis, and the assessment of the biological potential of plants and their productivity.

Key words: electronic resource, computer definition, Java (JRE), plant image, assimilation apparatus, grain crops, plant growth
and development dynamics, leaf index, photosynthetic potential, net photosynthesis productivity.

Beenenue

Crpaterust ycrolunBoro obecrneueHus HaceneHus peciryonuku benapyce npomosonbctBuem 10 2030 ro-
na ompeneneHa JIOKTpHHON HallMOHAIBHOW MPOJOBOIBCTBEHHOW Oe30macHOCTH. B pamkax ee peanm3anuu
3€pHOBBIE KYJBTYpPhl PACCMATPUBAIOTCS KaK BayKHEHIasi TPYIINa BO3/IEIBIBAEMBIX PACTEHHH, JAIOIINX 3€PHO
— OCHOBHOW NPOAYKT NMUTAHHS YEJIOBEKA, CHIPbE JJII MHOTHX OTpaciied MPOMBIIUIEHHOCTH M KOpMa Ui
CEIIbCKOXO03IHCTBEHHBIX KHUBOTHBIX [1].

MHupOBOIi ONBIT PACTEHUEBOICTBA TIOKA3BIBAET, YTO HANOOIbBIIAs OHOJOTHYECKasi POYKTUBHOCTh 3ep-
HOBBIX KOJIOCOBBIX KYJIBTYP JOCTHTAeTCsl IPU BHICOKOM MHTEHCHUBHOCTH (POTOCHHTE3a 33 CUET MaKCUMAaJIbHO-
IO HMCHOJIb30BaHUsS (OTOCHHTETHUECKOW aKTUBHOW conmHeyHoH paguauuun (PAP), mpu cOanraHCcMpOBaHHOM
MUTAHUN PACTEHUH MaKpo- ¥ MHKPOIJIIEMEHTaMH, OJIarONPUSITHOM JHara3oHe TEeMIIepaTyp M BIIAXKHOCTH
TTOYBBI.

B xn3HEHHOM LMKJIE pacTeHHs MPOXOIAT PsJ ATAOB OpraHOTreHe3a. BHelIHe OHM NMpOSABIAIOTCS depes
(deHonornveckue Gazpl — TMOCIEAOBATENbHBIC ATANbl WHAWBUIYAIHHOTO Pa3BUTHS, XapaKTEPH3YIOIIHUECS
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YEeTKO BHIPAKCHHBIMHA BHEITHUMH MOP(GOJIOTHUYECKIUMH MPU3HAKAMHE, CBSA3aHHBIMH C O0pa30BaHHUEM HOBBIX
OpTraHOB (JIUCTHEB, CTEOIICH, COIBETHIA, IIBETKOB, ITOIOB) [2].

dopMHUpOBaHKUE Pa3IMYHBIX CTPYKTYPHBIX 3JIEMEHTOB B KXyt U3 (pa3 pocra W pa3BUTUS pPacTCHUUN
OTIpeneIsieT BEIMUMHY YpOXKasl U ero kadyectBo. Hauanom ¢pasbl cuMTaloT TOT MOMEHT, KOT'ZIa B HEE BCTYIAET
e meree 10 % pacTeHwii, TOTHBIM HACTyIUIeHHEM (pa3bl — Kor/a ee MocTUriii 75 % pacTeHHi B TIOCEBax.
Tak kak cyIIecTByeT TecHas B3aWMOCBSI3b MEXITy (aszaMH pocTa, dTalaMHd OpPraHOTeHe3a W JIIEMEHTaMH
MPOJYKTHBHOCTH, PETUCTPAINS BETCTATUBHOTO COCTOSHHS KYJIbTYPHI SBISCTCS OJHUM U3 OCHOBHBIX YCJIO-
BHUi porpaMMupoBaHus yposkas [3].

Poct u pa3zButue pacrenuii, GopMupoBaHre ypoxkas BO MHOTOM MPEIONPEAETeTcsl CHOCOOHOCTRIO pac-
TEHHI UCTIONB30BaTh COTHEYHYIO YHEPTHUIO IJIsl CHHTE3a OPraHUYeCKOTO BEHIECTBA U 3aBUCHUT OT KOJINYECTBa
(OTOCHHTETHYECKN aKTHBHOW COJHEYHOH paauanuu. McXoas U3 COBPEMEHHOTO YpPOBHS YpOXKaiHOCTH,
CENTbCKOXO03SMCTBEHHBIE KYJIbTYpPHI B €BPOIIEHCKOM yacTh ycBanBaroT mpumepHo 1 % PAP [3].

Opnun u3 HanOonee MHGOPMATHBHBIX ToKa3aTenel A(hdhekTuBHOCTH UcTioNb30Banus DAP pacteHus MU —
WHTEHCUBHOCTH (poTocHHTe3a. [Ipn 3TOM 4acTh MOTJIOMIEHHOH YHEPruM B Xoae razoooMeHa (poTocunresa u
IBIXaHWsA) 3amacaercs B ormomacce. [Ipomecchl hopmupoBanus 6HOMAcCHl, e¢ KOJMYeCcTBa, KauecTBa, SHEPTo-
€MKOCTH OOYCJIOBJICHBI, TIPEXK/Ie BCET0, COBOKYITHOCTHIO MHOTOYHCIICHHBIX BHICOKOOHEPTETHYECKUX MPOIIeC-
cOB (POTOCHHTETHUECKON JESITETHHOCTH, COBEPIIAEMOI 3a CUET MPUX0Ja HE TOJIBKO MPUXOJAINEH, HO U TO-
TJIOIIAEMOU 1 MCTIONB3YEeMOM JTYUHCTOM SHEPTUH CONHIIA [4].

OrneHka TMHAMUKY POCTa U Pa3BUTHS 36PHOBBIX KYJIBTYp 0a3upyeTcs Ha EHOIOTHYECKUX HAOIIOCHISIX,
MPU KOTOPBIX (UKCUPYIOTCS CPOKH HACTYIUIEHUs (a3 OT mocesa 10 yOOPKH ypoxKasi, OTpeieisieTcs paj Ka-
YECTBCHHBIX HOKa3aTCJ’I€ﬁ, KOTOPBIC Aat0T BO3MOXKXHOCTbL OLICHUTH IMOJTHOUECHHOCTL POCTAa U pa3BUTUA PACTEC-
HU.

BaxxnelmM KauecTBEHHBIM ITOKa3aTejeM, XapaKTepu3yomuM (GU3H0IOIHIECKOe COCTOSIHUE PACTEHUH,
AKTUBHOCTb POCTOBLIX IMTPOLICCCOB, ABIACTCA YUCTAA NPOAYKTUBHOCTDH q)OTOCI/IHTC?;a — OpUpPOCT CYXOI\/'I MAacCChI
pacTeHHil B rpaMMax 3a OIpeJIeIeHHOE BpeMs (CYTKH), OTHECEHHBIH K eIMHUIIE TUIOMAH JTUCTOBOM MOBEpX-
HOCTH. Ee yYuTHIBAIOT MyTEM TMEPHOJUYECKOTO OTOOpa MpoO pacTeHuil, y KOTOPBIX OMPEENIIOT OOIIYI0
Maccy, Maccy OTAENbHBIX OPraHOB U IUIOMIA 6 JHCTHEB [5, 6].

ITomumo 9TOro, IMpu U3YUYCHUU JbIXaHUA paCTCHI/Iﬁ 1 UX TpaHCIHUpAIUU MMOJTy4a€MbIC BEJIMYUHBI paCcCUn-
THIBAIOT Ha €IUHUITY JINCTOBON MOBEPXHOCTH, YTO BIEUET HEOOXOAUMOCTh €€ MHOTOKPAaTHOTO H3MEPEHHS BO
BpeMs BereTaluu pacTeHUM.

Yy 3CPHOBBIX KOJIOCOBBIX KYJIBTYP q)OTOCPIHTeSI/Ip}IIOHII/IMI/I opraHaMu, Hapdaay € JUCTbAMU, ABJIAIOTCA CTC-
0enb 1 KoJIOC (Ha TEX ATalax OHTOTEHe3a, KOT/ia OH colepuT xyopodwmn). [losToMmy ans momydeHus o0b-
€KTUBHOW MH(pOpMau 0 POTOCHHTETHUECKUX MPOIECCaX y 36PHOBBIX KYJIBTYpP HEOOXOIMMO OIpe/esieHue
TUTOINA/M BCETO AaCCHMWIILIMOHHOTO arnmapaTa pacTeHHH.

OcHoBHasl YacTh

s onpeneneHus TUIOMIAH JUCTOBOTO armapaTta TPaJIUuIMOHHO UCTIONB3YIOT HECKOJIBKO METO/IOB, Kak-
Z[BIﬁ N3 KOTOPBIX UMECT CYHICCTBCHHBLIC HEJOCTATKU.

MeTOI[ HAaHCCCHUS KOHTYPOB JIMCTHEB HA MUUIMMETPOBYIO 6yMary — METOA TOYCH, HO OYCHb IMPOJOJIKU-
TelneH 1o BpemeHu. Ha onpenenenue miomany ogHoro jgucta tpatures ot 10 no 15 munyt. Ilpu Takux tem-
nax pa0oT YacTh aHAIM3UPYEMOTO MaTepHaia Heu30eKHO TepseT Typrop, 4To He MO3BOJISIET MOMYYHUTh CO-
IMOCTAaBUMBIC PE3YJIbTAThI U CYIIECTBEHHO CHMXXACT TOYHOCTD.

MeTto/ IpOMEPOB OCHOBAaH HA TOM, YTO U3 Ka)I0H MPOOBI METOJIOM CITy4YailHOIH BBEIOOPKH BHIOMPAIOT TIO
10 3eJeHBIX JTUCTHEB, B3BEIIMBAIOT UX U OINPEASISIIOT ILIONMAJh METOJIOM JTMHEHHBIX U3MEPEHHUN 1O JUTUHE
() n mauboneme#t mmpune (L1). JJaHHBIT METOA TOAXOIUT JJISl 36PHOBBIX U JPYTUX KYJIbTYP C JIMHEHHOM
(hopMOii TUCTHEB, TOUHOCTH OTPEJICIICHUST HU3KAsI.

Merton onpeesieHus IIOMAIH JINCTA 110 €0 MapaMeTpaM OCHOBAH Ha COIMOCTaBICHHH (UTYPHI JIUCTA C
HEKOTOPOW TPOCTONW TEOMETPUYECKOH (DUTYpOM, JOCTATOYHO XOPOIIO COBMAJAMOINIEH ¢ KOH(pUTyparmen
JTAHHOTO JINCTA.

MeTtop BeIceYeK. DTO HaMOOJEe MOCTYIHBIH M MPOMYKTHUBHBIA METOJ, OCOOEHHO IEHHBIH B MOJIEBHIX
onbiTax. CyTh ero B ciemyromneM. OTOHparOT CpeaHIo Mpody pacTeHui, OBICTPO CPe3aroT JUCThI U OIpe-
JETISIOT UX MAaccy. 3aTeM M3 KaKOTo JIMCTa BRIOMBAIOT CBEPIIOM OIPECTICHHOTO TUaMeTpa HeCKOJILKO BbI-
cedeK, OOBEIMHAIOT BMECTE M YCTAHABJIMBAIOT UX Maccy. /luamerp cBepiia BHIOMPAIOT B 3aBHUCHMOCTH OT
pa3MepoB JIMCTOBOW TUIACTUHKY M €€ TTIOBEPXHOCTHOM IJIOTHOCTH.

[Tnarumerpuaeckuii Mmeton. Cpemuuii 0Opaser] MpoOkI JINCTHEB B3BEIIMBAIOT M PACKIIAILIBAIOT HA JBU-
KYIIEHCs JIGHTe AIEKTPOHHOTO Ipubopa — ruanumerpa. [Ipubop ompenenseT uiomans JIUCTHEB B CAaHTH-
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MeTpax KBaJpaTHBIX. ITOT METOJI MO3BOJISIET U3MEPUTD JIOCTATOYHO OBICTPO W TOYHO TUIOMIAIb JIUCTHEB, OJI-
HAKO TUTAHUMETPBI HE MOJTYYHITU IHPOKOTO PACPOCTPAHECHUS U3-32 CIICIUPUIHOCTH UX UCTIONH30BAHUSI.

Mero CKaHHpOBaHUSI C HWCIOJIb30BAHMEM CIELHUATIBHBIX TpaQUYECKUX PEAAKTOPOB. DTHM METOJOM
MOYKHO OTPECIUTh TUIONIAb JUCThEB PACTCHHI O€3 MOTPEIIHOCTY Ha MX YBSIAHUE, HO LI PaboThl TpeOy-
eTcs crienuanbHoe obopynoBanue [7, 8].

Takum 00pa3oM, METOIUKH, TPATUIIMOHHO HCIOJIB3YeMbIe JUIS OMPEICICHUs TUIONIau JIMCTOBON TO-
BEPXHOCTH, SIBIISIFOTCS, KaK MPaBUIIO, JTOBOJIBHO IPOMO3IKUMHU, TPEOYIOT 3HAYHMTEIBHBIX 3aTpaT BPEMCHH,
CHENHANTBHOTO 000PYAOBaHHUS, H HE TAIOT HEOOXOJUMOM TOYHOCTH.

Ecnmu yuects, 4To 17151 BCECTOPOHHEH OIEHKH POCTa M Pa3BUTHSI 3¢PHOBBIX KYJIBTYp HEOOXOUMO MPOBO-
JIUTh WCCICOBAaHHS B TEYCHHE BCEr0 BEreTAI[IOHHOTO MEPUOAa, U MpPU OOJBIIOM OOBbeMe HCCICOBaHUI
TpeOyeTcsi CKOPOCTh M BBICOKAs! TOYHOCTD, CYIIECCTBYIOLINE METO/IbI HE OTBEYAIOT TAKUM TPEOOBAHHSM.

K coBpeMEeHHBIM TOYHBIM U BBICOKOITPOM3BOUTEIBHBIM CIIOCO0AM CIIEYET OTHECTH METOJ] ONpeaeICHUS
TUTOLIAIM JIMCTOBOTO armapara pacTeHui [9], KOTOphI aJanTUpOBaH I padOThI C JIMCTOBBIM CalaTOM H
JIPYTHMH KYJIbTYPaMH, UMCIOLIMMHE CIOKHYIO (POPMY JIUCTA.

Y4uTHIBasS HECOMHEHHYIO HAYYHYIO M MTPAKTUYECKYIO IEHHOCTh OMPEJICIICHHS TUTOIA i aCCUMHUJIISIIINOH-
HOTO arfmapara 3¢pHOBBIX KYJIbTYpP, OUCBUIHA HEOOXOAUMOCTh Pa3padOTKU MPOCTOTO U MPOU3BOAUTEILHOTO
METO/a OTIPEeNICHHS ATOTO MOKA3aTelsl.

Pa3paboranHoe HaMU MTPOrPaMMHOE TMPHIIOKEHHE COUETACT B ce0€ MOJOKHUTEILHBIC CTOPOHBI KAXKIOT0 U3
BBIIIECTIEPEYNCICHHBIX METOIOB.

Jist paboThl MPUIIOKEHUST HEOOXOAUMO, YTOOBI Ha KOMIIbIOTEpEe Oblila YCTaHOBJICHA Cpe/ia BBITOJTHEHUS
Java (JRE). Ckauarh yCTaHOBOUHBINM (haili MOXHO 37ech: https://www.java.com/en/download/manual.jsp
(mms Windows).

4% Windows @ Which download should I choose?
i i i
Windows Online | After installing

[l Instructions |
filesize: 215 MB \Java, you may
|

| Windows Offline R——— ‘need;o restar.t
PSS nstructions | your browser in

| | !order to enable
| Windows Offline (64-bit) \Java in your

In ions |
filesize: 83.05 MB structions | owser.

If you use 32-bit and 64-bit browsers interchangeably, you will need
to install both 32-bit and 64-bit Java in order to have the Java plug-in

IManky «imagej-leaf-size» HyxHO H3BIICUb M3 apXUBa, 3aliTH B HEE M 3aTEM 3amycTUTh Imageld.exe.

[Ipr mepBoM 3amycke MmporpaMmbl HEOOXOAMMO yKa3aTbh, IJIe B CHCTEME Haxoautcs (ailn javaw.exe.
O6b1uno oH Haxoautes mo myTtu: «C:\Program Files\Java\jre-X.X.X\bin». ITocie ycrnemHoro 3amycka ot-
KpOeTcsi 2 OKHA: OCHOBHAsI MaHe b MPOrpaMMbl M TUIATHH JJIsI OnipeiesieHus pasmepa (puc. 1).

4 Imagel _ O ¢
File Edit Image Process Analyze Plugins Window Help

A
OOz a i/ |ala|e|O) wls) s | | |»
Color picker (255,255,255/0,0,0)
— — a)
7 - O x
Pacuer pazmepa
| BHAQ""TI: pacTeHHe aBTOMATHYECKH 3aNOMHHTE BblAeneHHe ONA PACTEHHA | MNMokazatk Tekyulee BbliOeneHHe pacreHHWA |
| BuienuTE MapKep aEToOMaTHHECKH | 3anoMHHUTE BhifleNeHHe ONA Mapkepa | | MMoKazaTk Tekyllee BhIJeNeHHe Mapkepa |

[=]

| PaccyHTaTh pasMep pacTeHHa | Pasmep pacTeHuA:

Puc. 1. Unrepdeiic: a) ocHOBHas maHemb, 0) MIarkH AJs ONpelesieHus pa3Mepa
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3aTeM HEOOXOIMMO OTKPBITh H300paKeHUE PACTEHHMS, KOTOPOE MOJTYYalOT C MOMOIIBI0 (HOTOKaMEpbl MO-
ownpHOTO Tenedona. OTKPBITh H300paXKEHHE B IPOrPaMMe MOXKHO JIBYMSI CIIOCOOaMHU:

1) Tleperamuth H300paskeHNE MBIIIKOM HA CBOOOIHOE MECTO MO/ KHOMKAMH (BBIZAEIEHO KPACHBIM IBE-
TOM).

.
¢ Image) - =& S
File Edit Image Process Analyze Plugins Window Help

Hox|ol

Point™ or multi-point selections (rnight click to switch

2) B rumaBHOM MeHI0 BeIOpath File->Open->BeiOupaere Hy)KHOE H300pakeHHUE.

[Mocie OTKPBITHS H300paKEHHS MOKHO TIPUMEHSTH K HEMY pa3inudHble 3Q(eKThl H3 OCHOBHOTO MEHIO, a
TaK)Ke UCIOJIh30BaTh BO3MOXKHOCTH IUIaruHa. [lmaruH pabotaer Toibko ¢ (ororpadusmu mucra Ha OGeroM
(OHE C KpacHBIM MapKEPOM.

YrtoObl 0003HAYUTH KOHTYp PacTeHHs, HEOOXOIMMO HCIIOIBh30BaTh KHOIKY «BBIIENUTh pacTeHune aBTO-
MaTHYCCKI».

Ecnu BblneneHune HenmpaBHJIBHO OTPabOTalo, MOXKHO BBIOpaTh Ha OCHOBHOW MaHENH HWHCTPYMEHT

«Polygon selectionsy. [Tocie BpIOOpa JAHHOTO HHCTPYMEHTA BBIJICTUTH KOHTYP BPYYHYIO MPOBEICHHEM OT-
JIeTbHBIX KOPOTKUX OTPE3KOB.

¢ Imagel - O X
Flle Image Process Analyze Plugins Window Help
Deu" i

Polygon selections

3areM uenecoo6pa3Ho BOCTIOJIB30BAaThCS KHOMKOM  «3allOMHHTH  BBIJACIACHUE IS PacCTCHUA».

B nanbHelieM MOXHO IPOCMOTPETH COXpaHeHHBIﬁ pE3yIbTaT, Ha)XaB Ha KHOIIKY «ITokazaThb TCKYHICC
BBIACJICHUE PACTCHUSA . HpHMep BBIACJICHUSA PaCTCHUA:

4 IMG_20220515_140718.jpg (33.3%)
4000x2248 pixels; RGB; 34MB
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Brienenue Mapkepa MpoUCXOANT aHAJOTHIHBIM 00pa3oM. JIJisl OCyIIeCTBICHYSI BBIJICIICHHSI HE00XO0IUMO
Ha)XaTh KHOTIKY «BBIAETNTh Mapkep aBTOMaTHUYECKNY, ISl COXPAHEHUs pe3ylibTaTa — «3allOMHUTH BBIIETIe-
HUE U1 Mapkepa», Jis npocMmorpa — «[lokazaTh Tekymiee BbielieHue Mapkepay. [Ipu HeoOXoauMocTH
MOXHO BOCITIOJIb30BATHCSI MHCTPYMEHTAMHU C OCHOBHOM IMaHENH.

[Ipumep BrIIEICHUS MapKepa:

4 IMG_20220515_140718,jpg (33.3%) - o X
4000x2248 pixes;; 34MB
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g pacuera pazmepa pacTeHHs HEOOXOAMMO BOCIOJIB30BaThCS KHONKOW «PaccumTath pasmep pacre-
Hus». B 1osie nipaBee Oy/IeT BHIBEIEHO YUCIOBOE 3HAUEHHUE B CM2.

- a X

Pacuer paamepa

BLIENWTL PacTEHHE ABTOMATHYECKH 3anoMHHTL BLIIENEHHE INA PACTEHHA MoKa3aTk Tekyllee BLIAENEHAE PACTEHHA

BLIfI2NHTE MapKep aBTOMATHYECKH 3an0MHMTL BeIOENeHHe ANA Mapkepa Moka3aTk Tekyllee BLIOENeHHe Mapkepa

I‘ PaccyHrate pazMep pacTeHHA Paamep pactenwn; |21.33 cm2

3axkioueHue

OnekTpoHHBIH pecypc «KoMmbloTepHOE ompezesieHre IUIOMaId acCUMIIILHOHHOTO ammapaTa 3epHo-
BBIX» (per. HoMep 1142229145 ot 17.07.2022 r.) H0O3BOJISET ONPEAESTUTH IUIOMIAb ACCUMUISIIUOHHOTO arl-
napara 3epHOBBIX KYJIBTYP C BBICOKOH TOYHOCTBHIO, BBINOJHHUTH OOJIBIIOE KOJTUYECTBO MCCIEIOBAHUI C MU-
HUMAaJIbHBIMH 3aTpaTaMy BpeMEHH. MOKeT ObITh UCIOJIb30BaH MPU ONpPEACICHUHN JIMCTOBOIO MHIEKCaA, (o-
TOCHHTETHYECKOT0 MOTEHIMANIa, YUCTON MPOIYKTUBHOCTH (POTOCHHTE3A, IBIXaHUs PACTCHUH U UX TPaHCIIH-
pauuu. I103BOJIUT OLEHUTH POCT U PA3BUTUE 3aPHOBBIX KYJIBTYP B AMHAMUKE, BBISIBUTH COIPSKEHHOCTb U
CTENEHb BapbUPOBAaHUS OCHOBHBIX KOJIMYECTBEHHBIX MPU3HAKOB, CJAraroIIUX MPOJTyKTUBHOCTH 3€PHOBBIX
KyJIbTyp IPU Pa3HON IUIOTHOCTH IEHO3a, IIPOBECTH OLEHKY OMOJIOTMYECKOrO MOTEHIMAla PacTeHUH M MX

NPOAYKTUBHOCTH.
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BJIUSHUE U3BECTKOBAHUSA U OPTAHUYECKHUX YIOBPEHU HA COJEP)KAHUE
I'YMYCA 1 KUCJIOTHOCTB JEPHOBO-ITIO30JIUCTBIX ITIOYB PAZHOU
3POJUPOBAHHOCTHU U NPOAYKTUBHOCTDH 3EPHOBOI'O CEBOOBOPOTA

H. H. IIbIBYJIBKO, U. A. JIOT'AYEB, B. b. IBIPUBKO, A. M. YCTUHOBA

Hucmumym nousosedenust u acpoxumuu HAH Benapycu,
2. Munck, Pecnybnuxa berapyce, 220108, e-mail: nik.nik1966@tut.by; ia_logachev@list.ru;
m029@yandex.by; brissa_erosion@mail.ru

(ITocmynuna 6 pedaxyuio 14.09.2022)

B nonegvix onvimax usyueno enusHue u3eCmMKO8AHUA U NPUMEHEHUS OP2AHUYECKUX YOOOPEeHUll Ha azpoxumuiecKue noKazamenu
0EepHOB0-NOO30IUCIBIX NOUE PASHOU IPOOUPOBAHHOCIU U NPOOYKMUBHOCb 3ePHOB020 Ce80000poma. Ycmanoseneno, umo 3a namu-
JIEMHION POMAYUI) 3ePHOBO20 Ce80000POMa NPU NPUMEHEHUU MUHEPATbHOU CUCTeMbl YOOOPEHUs COOePICaHUe SYMYCd 8 He3POOU-
POBaHHOU U 3poouposannvix nousax ymenvuaemes Ha 0,04-0,11 %. Opeanomunepanvhas cucmema y0oOperus ¢ GHeceHuem noo
6MOPYIO U YeMBEePMYIO KYIbMypbl ce60000poma opeanudeckux yoobpenuil 6 003ax no 40 m/za cnocobcmeyem cyuecmeeHHoMy no-
BbLULEHUIO 00eCNeYeHHOCmU NOYE CYMYCOM. B KOHYye pomayuu niamuiemmneco ce@oo60p0ma Oe3 npoee()eﬂuﬂ u3zeecmrKoearusd node
CMeneHb KUCJIOMHOCMU UX 3HAYUMENIbHO so3pacmaem. U36eCmMKO8aAHUE no4e noo 6MOpYIo u 4vemeepnyro Kyjibhmypbl 6 ce@oo60p0me
yeenuuusaem pHxci ¢ nepexodom u3 00HOU 2pYynnbl KUCIOMHOCMU 8 OPY2YIO.

Hszeecmrosanue nous noo dge kyaomypwi cegoobopoma Ha gone NPK ne obecneuusaem smauumenvrnoeo ysenuyenus e2o npo-
dykmuenocmu. Ilpumenenue noo 0se KyIbmypwl ce60000poma opeanuyeckux yoobpenuil ¢ dozax no 40 m/ea cnocobcmeyem cyuje-
CMBEHHOMY NOBbILUEHUIO 00uell NPOdyKmugHocmu cegoobopoma — Ha 5,9—0,5 y/2a 3epHoBbIX eOUHUY 8 3A8UCUMOCIIU O IPOOUPO-
sanHocmu nousvl. Haubonee sghgpexmusnoii cucmemoii yoobpenus 6 ce80obopome AGAAEMCA OPSAHOMUHEPATbHAA CUCEMA C U3-
6€CMKOBAHUEM, KOMOPAs obecneuusaem Ha NOY8Ax PasHoll cmeneHu 3poouposanHocmu npubasku 7,0—-9,5 y/ea 3eproguix edunuy, a
8 CpeoHeM NO NOYBEHHO-3PO3UOHHOU KameHe — 8,2 y/2a 3epHO8bIX eOUHUY.

Knirouesvie cnosa: 9p00up06aHHbl€ nou4esl, cucmema yao6penuﬂ, useecmrkosarue, opcanudecKue ydo6pel—m}z, MuHepaibHvle
Y00bpeHus, ce60060pom, nPOOYKMUEGHOCb.

In field experiments, the effect of liming and the use of organic fertilizers on the agrochemical parameters of soddy-podzolic soils
of different erodedness and the productivity of grain crop rotation was studied. It has been established that over a five-year rotation
of the grain crop rotation with the use of a mineral fertilizer system, the humus content in non-eroded and eroded soils decreases by
0.04-0.11 %. The organomineral fertilizer system with the introduction of organic fertilizers under the second and fourth crops of
the crop rotation in doses of 40 t/ha contributes to a significant increase in the provision of soils with humus. At the end of a five-
year crop rotation without liming the soils, their degree of acidity increases significantly. Liming soils for the second and fourth
crops in the crop rotation increases pHkci with the transition from one acidity group to another.

Liming of soils for two crops of crop rotation against the background of NPK does not provide a significant increase in its
productivity. The use of organic fertilizers for two crops of crop rotation in doses of 40 t/ha contributes to a significant increase in
the overall productivity of the crop rotation — by 0.59-0.65 t/ha of grain units, depending on soil erosion. The most effective fertilizer
system in crop rotation is the organomineral system with liming, which provides an increase of 0.70-0.95 t/ha of grain units on soils
of varying degrees of erosion, and an average of 0.82 t/ha of grain units on soil erosion catena.

Key words: eroded soils, fertilization system, liming, organic fertilizers, mineral fertilizers, crop rotation, productivity.

BBenenne

Ha Teppuropun bemapycu 3po3ust mo4YB — OJJUH U3 OCHOBHBIX ()aKTOPOB MX JIETPAIAIH, YTO BEI3BAHO KaK
MPUPOIHBIMH YCIIOBUSIMH, TaK M aHTPOIIOTEHHBIM BO3ICHCTBUEM — PACIIPOCTPAHECHHEM CKIIOHOBOTO pebeda
1 BBICOKOHN pacnaxaHHOCTBHIO CENbCKOXO3SIMCTBEHHBIX 3eMeNb. BOTHO-3pO3MOHHBIE MPOIECCH BHI3BIBAIOTCS
TaJbIMU M JIMBHEBBIMHU BOZAMH M MPOSBIISIOTCSA HA CKIOHAX B BUJIC CMbIBA BEPXHEW Y4aCTH IMOYBEHHOTO I10-
KpoBa (TUTOCKOCTHAsI U CTpyiuaTas 3po3us) WIA B BUJAE pa3MblBa B TTIyOMHY (mHEHHas sposus). BomHas
3po3us NpeodsIaaeT B CEBEPHON M IEHTPaIbHOM YacTsax pecryonuku (Buredckas obmacts — 9,9 % ot 00-
el TUTONaIu MaXOTHRIX 3eMenb, MoruieBckas — 8,9 %, Munckast — 8,6 %, I'poanenckas — 8,1 %) [1, 2].

Opo3ust MPUBOIUT K Pa3pyLICHUIO BEPXHET0, HanboJiee II0J0POHOIO TYMYCOBOIO CJiosi u (hOpMUPOBa-
HUIO TIOYB PAa3HOHN CTEIEHU CMBITOCTH C yXYIIICHHBIMH arpOXUMUYECKUMHU MOKa3aTelssMu. M3MeHeHus ar-
POXHUMHYECKHX CBOMCTB CMBITBIX IOYB CBSI3aHBI C BBIHOCOM TEX WJIM MHBIX 3JICMEHTOB IMUTAHHS, a TAKKe
MPUITAXUBAaHUEM HUYKHUX TOPU30HTOB B CBSI3U CO CMBIBOM ITOYB.

CMBITBIE TTOYBBI CYIIECTBEHHO OTJIMYAIOTCS OT MOJIHONPOQGHUIBHBIX MPEK/IE BCEr0 YMEHBIICHHBIMY 3aI1a-
caMH ¥ COJepKaHHEM TyMyca, 4TO OOJIbIIIe BCETO YXYAIIAeT MX Iuiofopoaue. CHIDKEHUE 3amacoB rymyca
00yCIIaBIMBAETCS YMEHBIICHHEM €ro COACPIKaHUS M MOIIMHOCTH I'YMYCOBOI'O T'OPHU30HTA, a TAaKKe MPHOIIH-
KEHHEM K MTOBEPXHOCTH MEHEE TyMYCHPOBAaHHBIX TOPU30HTOB TOYBHI.

Paznuums B kucinoTHOCTH (pHicl) KaK HECMBITBIX, TAK M B Pa3HON CTEIIEHU CMBITHIX IIOYB CBS3aHbI C BIIH-
STHIEM OCOOCHHOCTEW IMMOYBOOOPA3YIONUX IMOPOA U WX TPAHYJIOMETPUYECKOTO COCTaBa, TO €CTh PEaKIUs
MMOYBEHHOT'0 PACTBOPA IPOUPOBAHHBIX ITOYB OMPEACIISIETCS TEMH MOPOAAMHU, Ha KOTOPhIX OHH chopmMupoBa-
JIUCh, U TITyOWHOW WX BbIIeNadnBaHus. [1oaTOMy 1Mo rpamanuy KUCIOTHOCTH Pa3HBIE MO CMBITOCTH TTOYBBI
MOTYT BXOJIUTH B OAHY TPYIITY C HECMBITBIMHU TIouBamu [1].

[Motepu rymyca W 3I€MEHTOB MUTAHUSA, YXYAIICHUE arpOPU3NICCKUX, OMOIOTHYSCKUX U arpOXUMUYC-
CKHX CBOMCTB OTPHLIATENFHO CKa3bIBACTCS HA MPOM3BOIAUTEIHHON CIIOCOOHOCTH MOYB M YPOXKAMHOCTH BO3-
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JeNbIBaEMBIX Ha HHUX CEJbCKOXO3AHCTBEHHBIX KyIbTyp. B HamOonbpliei cTeneHn pearupyroT Ha SpOAHpPO-
BaHHOCTbH IMOYBBI MPOMAIIHBIE KYJIbTYPbI, YPOKAaHHOCTh KOTOPBIX CHIDKAETCsA Ha CIabOCMBITHIX MOYBAax Ha
20 %, Ha cpeaHecMbIThIX — Ha 40 ¥ Ha CHIIBHOCMBITHIX MouBax — Ha 60 %. Heno0ophl ypoxkaeB 3epHOBBIX U
3epHOO000BBIX KYJIBTYp Ha cIab03pOAMPOBAHHBIX TI0YBaX B CpPEAHEM COCTaBISIOT 12 %, Ha cpemHespoau-
pOBaHHBIX — 28 M Ha CHIBLHOAPOIUPOBaHHBIX MouBax — 40 %. [IpoayKTHBHOCTh MHOTOJICTHHX TPaB MOXET
YMEHBIIATHCS B 3aBUCHMOCTH OT 9pOAUPOBaHHOCTH mouBbl Ha 5—30 % [3, 4].

OcHoBHad 4acThb

Uccnenopanus nposoaunu B 20182021 rogax B mojeBoM ombITe Ha cTaruoHape « CTOKOBBIC IO -
km» MHCTHTYTa IOYBOBEIEHU U arpoxuMud, pacronoxkeHHoM B OAO «llJompicnuiiay MuHCKOTO paiioHa.
Craumonap 3a10keH o reoMop¢ojoruieckoMy npouito (KaTeHe) OT BOAOPa3AeIbHOW PaBHUHBI 10 HIXK-
Hel yacTH ckiioHa. CKIIOH F0)KHOW IKCTIO3HUIINN KPYTHU3HOM 5—7°.

OOBEKTOM HCCIIeIOBaHUH SIBISUIMCH B Pa3HOM CTENEHH 3POAMPOBAHHBIC JIEPHOBO-MAJIEBO-TI0I30JIUCTHIC
0YBHI, CHOPMHUPOBAHHbIE HA JIECCOBUIHBIX CyIIMHKaxX. Ha Bomopa3aenbHOM paBHUHE PACIOIOKEHA HE3Po-
JTUpOBaHHAs MOYBa, B BEPXHEH YacTH CKJIOHA — CPEJHEIPOJUPOBAHHAs MOYBA, B CPEJHEH YaCTH CKJIOHA —
CHJIBHORPOIMPOBAHHA T10YBA.

CpenHye 3Hau€HUS OCHOBHBIX arpOXMMHMYECKHX IIOKa3aTeliei, HCCIeAyeMBIX IepHOBO-NOJ30IMCTHIX
JIETKOCYTJIMHUCTBIX TI0YB PAa3HOM CTEIEHH 3POJUPOBAHHOCTH MEPeA 3aKIaJHON OMbITa CIEAYIOIINE: HE3PO-
nupoBanHast: pHxcl — 5,61, rymyc — 2,13 %, P2Os — 231 mr/kr noussl, KoO — 238 MI/Kr mouBkI; cpenHeIpo-
mupoBaHHast: pHier — 5,57, rymyce — 1,93 %, P20Os — 250 mr/kr moussl, KoO — 229 Mr/Kr 1mo4YBbI; CHIIBHO3PO-
mupoBanHast: pHkel — 5,54, rymyc — 1,40 %, P2Os — 221 mr/kr nmoussl, KoO — 203 Mr/Kr mo4BblI.

HccnemoBanus mpoBoAMIN B 3€pHOBOM ceBooOopoTe: o3umas mernmna (2017 r.) — oBec (2018 r.) — sipo-
Boii parnc (2019 r.) — spoBas nmenuna (2020 r.) — o3umas poxs (2021 r.). Ctout oTmMeTuTh, uTo B 2017 T.
03MMas MILIEHNIA UCIOJIb30BANIACH KaK YPAaBHUTEIBHBIA MOCEB, IOITOMY OTOOP 00pa3LoB HA YPOXKAaHHOCTb
10 BCEM BapHaHTaM OIIbITa HE IPOBOAMJICS.

Cxema ombITa BKIIIOYaJa CIEAYIOIINE BAPUAHTHI CUCTEM yIOOPEHHS U U3BECTKOBAHMUS TIOYB:

1 — muHepanpHas (MuHepanbHble ynoopenus (NPK) B 1o3ax, paccunTaHHBIX Ha IIAHHPYEMYIO YpOKaii-
HOCTb BO3JIETIBIBAEMBIX KYJIBTYD);

2 — MUHepanbHas + u3BecTkoBaHue (MuHepanbHble yroopenus (NPK) B mo3ax, paccunTaHHBIX Ha MJIaHU-
PYEMYIO YPOKaifHOCTh BO3/IEIBIBAEMBIX KYJIBTYD, a Takke 6,5 T/Ta TOMOMHTOBOW MYKH C OCEHU IOl OBEC H
SIPOBYIO TIICHHULLY );

3 — opraHoMuHepajibHas (MOACTHIOYHBIN HaBo3 40 T/ra ¢ OCEHM IOJ OBEC M SPOBYIO MILIEHUILY, MUHE-
pansabie yaooperus (NPK) B mo3ax, pacCUuTaHHBIX Ha TUTAHUPYEMYIO YPOIKAWHOCTEH BO3/IEIBIBAEMBIX KYITh-
TYp);

4 — opraHoMHHEpajbHas + M3BECTKOBaHHE (TIOJICTHIOUHBIN HaBo3 40 T/ra ¢ OCEHH MOJ OBEC U SPOBYIO
MIIeHUIy, MuHepasbHble ynoopenus (NPK) B no3ax, paccunTaHHBIX Ha IUIAHUPYEMYIO YPOKailHOCTh BO3/ie-
JBIBAEMBIX KYJBTYP, @ TaKkKe 6,5 T/Ta JTOJIOMUTOBOM MYKH C OCEHH T10JI OBEC U SPOBYIO MIIICHUILY ).

[lepen 3aknmagHo moneBoro omeita (2017 r.) HedpoAUPOBaHHAS TIOYBA XapPaKTEPU30BAJIACH TIOBIMIEHHBIM
conepxxanuem rymyca (2,13 %), cpeanesponupoBanHasi mouBa — cpeaHuM conepxkanuem (1,93) u cunpHO-
9POAMpPOBaHHAS 1MOYBa — HU3KUM conepxanueM (1,40 %). 3a naTuieTHni 3epHOBOM CeBOOOOPOT Ha MHUHE-
panbhoii (NPK) cucreme ymoOpeHHs COIEp)KaHUE €ro CHU3MJIOCHh Ha HEIPOIUPOBAHHON mouse a0 1,92—
1,93 % (ua 0,08-0,11 %), Ha cpenHeapoaupoBaHHOM ouBe — 110 1,86—1,89 % (uHa 0,04—0,07 %), Ha cumpHO-
apoaupoBanHoi mouse — 10 1,32-1,33 % (ua 0,07-0,08 %) (tadu. 1).

Tabnuna 1. BausiHue OpraHM4YecKHX y100peHUIi H U3BECTKOBAHUS HA COJep:KaHUE TYMYyca U cTeleHb KHCJIOTHOCTH
JePHOBO-TIOJ30/IHCTHIX 0YB Pa3HOii cTeNeH! 3POIUPOBAHHOCTH

Cucrema 5 [ Conepxanue rymyca, % [ pHxkal
yAobperm | 2017, [ 2021 r. | 2017 2021 1.
HeapoaupoBaHHasi mousa
MusnepanbHas 2,13 2,02 5,61 5,05
MuHepasbHas + H3BECTKOBAHHE 2,13 2,05 5,62 6,21
OpranoMHuHEpaJbHast 2,13 2,22 5,62 5,10
OpraHoMuHepaJibHas + H3BECTKOBAHUE 2,13 2,24 5,60 6,19
CpenHespoAupoBaHHas MOYBa
MusnepanbHas 1,93 1,86 5,57 5,18
MuHepasbHas + H3BECTKOBAHHE 1,93 1,89 5,55 6,22
OpranoMHuHEpaJbHast 1,93 2,00 5,59 5,13
OpraHoMuHepaJibHas + H3BECTKOBAHUE 1,93 2,00 5,56 6,20
CHIIbHORPOAMPOBAHHAS TOYBA
MusnepanbHas 1,40 1,33 5,55 5,01
MuHepasbHas + H3BECTKOBAHHE 1,40 1,32 5,56 6,18
OpraHoMuHepaIbHas 1,40 1,50 5,54 5,16
OpraHoMuHepaibHas + H3BECTKOBAHUE 1,40 1,51 5,53 6,21
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Ha opranommnepaipHO# cuctemMe yaoOpeHUs, T/Ie TO0J BTOPYIO M YETBEPTYIO KyJIbTYyphl CEBOOOOpOTa
npuMeHsId 1Mo 40 T/ra OpraHMYeCKuX yao0peHui, Ha00OpOT HaOIIOAAIOCh YBEIMUECHHE 00ECIeUeHHOCTH
noyB TymycoM. Ha HespoaupoBaHHOW MOYBE COAEpKAHHE €ro YBENWYWiaoch a0 2,22-2,24 % (ua 0,09—
0,11 %), na cpeanespoaupoBanHoi mouse — 10 2,00 % (1a 0,7 %) 1 Ha CHIILHO3POIUPOBAHHON MOYBE — JI0
1,55-1,57 % (ua 0,09-0,10 %).

ITepen 3axmamboit mosieBoro ombiTa (2017 T.) KaK HEAIPOAUPOBAHHAS, TAK W IPOIUPOBAHHBIC TIOYBHI IO
CTCIICHU KUCIIOTHOCTH XapaKTePU30BAIHCH cllabokucioi peakiuei ¢ pHxe — 5,53-5,62. 3a natuneTHio0
poTamuio ceBooOOpOTa B BapuaHTaX, IJe HE MPOBOAMIIOCH M3BECTKOBaHWE MOYB pHici WX CHHU3WIIACH IO
5,01-5,16, 9TO COOTBETCTBYET KUCIION PEaKIUK 110 MPUHSITON rpamanuu [5]. B BapuanTax, r1e MpOBOIIIH
W3BECTKOBAaHUE MO/ BTOPYIO M YETBEPTYIO KYJIbTYPHl B C€BOOOOpOTE HAOIIOAIOCH CHU)KEHUE CTENIEHH KHC-
JIOTHOCTH. Peakuus moYBeHHOH cpelbl XapaKTepu30Ballach Kak On3Kas K HelTpanbHoi — pHkcr 6,18-6,22.

B mHammx nccrieoBaHUAX W3 BO3AETBIBAEMBIX KYJIBTYP HAUOONBIITYIO IPOAYKTHUBHOCTD O0ECIIeUnIa 031-
Masi pOXb, KOTOpas Kojiebaach B 3aBUCHMOCTH OT 3POJMPOBAHHOCTH TIOYB M CHCTEM yaoOpenus ot 52,1 o
75,6 1/ra 3epHa. Y SAPOBOU MIIEHUIIBI U OBCA YPOXKAMHOCTH ObLIa HECKOJBKO HIKE U COCTAaBUJIA COOTBET-
cTtBeHHO 45,5-57,5 /ra u 30,5-46,3 n/ra. YpoxxailHOCTh spoBOTO parmca konebanacs ot 16,5 mo 24,3 m/ra
Macjo-ceMstH (Taour. 2).

Ta6nnua 2. Bausinue OpraHu4eCKux yZlOﬁpel-lI/[ﬁ 1 U3BECTKOBAHMS HA MPOAYKTUBHOCTH KYJIbLTYP CeBOOﬁOpOTa

Cuctema yioBpenus | = C|)Bec > | lﬂp030|171 panc2 | ﬁposax Tmenm;a } lOsnmar pombz
HespoaupoBanHnasi mousa

MuHepaibHast 35,8 — 19,3 — 49,6 — 65,9 —

MuHepasbHas + U3BECTKOBaHHE 43,2 7,4 19,5 0,2 50,2 0,6 66,1 0,2

OpraHoMHuHEepaJIbHAs 442 8,4 23,2 3,9 53,6 4,0 75,6 9,7

OpraHoMHHepaJIbHasl + U3BECTKOBAHUE 46,3 10,5 24,3 5,0 57,5 79 75,5 9,6
CpeaHespoarpoBaHHas OYBa

MuHepaibHast 33,6 — 17,0 — 48,3 — 62,9 —

MuHepasbHas + H3BECTKOBaHHE 40,3 6,7 17,7 0,7 48,7 0,4 63,6 0,7

OpraHoMHuHepaJIbHAs 40,2 6,6 20,8 3,8 53,5 5,2 70,7 7,8

OpraHoMHHEepaJIbHasl + U3BECTKOBAHUE 44,2 10,6 21,8 4,8 53,7 54 70,6 7,7
CHIIbHORPOIMPOBAHHAS TOYBA

MuHepanbHast 30,5 — 16,5 — 455 — 52,1 —

MuHepasbHas + H3BECTKOBAHHE 35,6 51 17,1 0,6 48,3 2,8 53,4 1,3

OpraHoMuHepaJibHast 35,9 5,4 19,2 2,7 52,9 7,4 62,6 10,5

OpraHoMuHepaJbHasl + U3BECTKOBAHUE 38,2 7,7 21,2 4,7 53,0 7,5 69,9 17,8

HCPos

Daxmop A (cucmema yoobperuii) 2,71 2,80 2,29 7,15

Daxmop b (spoduposannocmy) 2,35 2,43 1,98 6,20

*Mpumeuanne: 1 — YpoxaliHOCTE B 1/ra 3epHa, MacIo-ceMsH, 2 — [Ipu6aBka K MHHEpaILHOM cCHCTeMe yI0OpeHH s

VYpokaliHOCTh OBCa Ha HEIPOIUPOBAHHOW MOYBEe CHOPMHUPOBAHA B 3aBUCHMOCTH OT CHUCTEM yIOOpEHUS
ot 35,8 o 46,3 1/ra 3epHa. CHI)KEHUE €€ Ha CPEIHEIPOAMPOBAHHON MmouBe Kojebaiock ot 2,1 no 4,0 1/ra,
Ha CHJIBHOIPOAMPOBAHHOI MmouBe — oT 5,3 o 12,6 1/ra.

[MpumeHeHHe MOJ] OBEC JIOJOMHUTOBOW MYKH B 03¢ 6,5 T/ra Ha (one munepanbhoii (NPK) obecnieurio
npubaBKy 3epHA Ha HEIPOAUPOBAHHOM, CpeIHE- U CHIIbHO3POMPOBAHHON ITOYBaX COOTBETCTBEHHO 7,4, 6,7 1
5,1 w/ra. OpranoMuHepalibHas cucTeMa yjao0penus (BHecenue 1oj oBec 40 1/ra HaBo3a) jaja MpUOaBKHU K
MUHepalbHOH cucteme yaoOpenus 8,4, 6,6 u 5,4 u/ra, coorBercTBeHHO. Haunbosee BbIcOKas NMpOIYKTHB-
HOCTH OBCa IOJIyYeHa MPH BHECEHHHM OPraHWYeCKUX M MHUHEPaIbHBIX yIOOPEHHH M M3BECTKOBAaHHMHU IIOYB,
KOTOpasi COCTaBUJIa Ha HEAPOAWPOBAHHOM, CpETHE- U CHILHOIPOJUPOBAHHOM MMOYBAaX COOTBETCTBEHHO 46,3,
44,2 u 38,2 1/ra, a npubaBKKU K MUHEpaJibHOU cucteMe yaoopenus — 10,5, 10,6 u 7,7 w/ra.

SpoBoii panc chopMupoBall ypoKaHOCTh Ha HEIPOAUPOBAHHOM TOYBE 10 BapuaHTaM oImbita oT 19,3 1o
24,3 1/ra macno-cemsiH. Ha cpeliHe- ¥ CHIIBHOIPOJUPOBAHHON MOYBE OHA ObLIAa HUXKE COOTBETCTBEHHO Ha
1,8-2,5u 2,4-6,0 w/ra.

[TpubaBku ypo:xkailHOCTH Macja0-CeMsH SPOBOTO parca OT MOCIeACHCTBHS BHECEHHS JOTIOMUTOBON MYKH
obutn HecymecTBeHHbIMU — 0,2—0,6 1/Ta, a OT MOCIEAeUCTBUS OpraHNYECKUX YIOOpeHUH cocTaBUiIu 2,7—
3,9 w/ra. Ha opranoMuHepalibHO#M cHCTEME YAOOpEHUS ¢ M3BECTKOBAHUEM IOYB JIOMOJHUTEIBHO MOJIYYCHO
Ha HEIPOAUPOBAHHOM, CpEAHE- U CHIIBHOSPOANPOBAHHOM [TOYBaX COOTBETCTBEHHO 5,0, 4,8 u 4,7 1/ra macino-
CEeMSIH.

VYpoxkaltHOCTh SIPOBOM IMIIEHUIIBI HA HEIPOJAMPOBAHHOW TOYBE KoJiebanach M0 BapHaHTaM CHCTEM y100-
penust ot 49,6 no 57,5 1/ra 3epHa. CHIKEHHE €€ Ha CPEeIHEIPOANPOBAHHON MOUBe M3MeHsIock ot 0,1 10
4,4 1i/ra, Ha CMIIBHO3pOIMPOBaHHOM TTouBe — ot 0,7 1o 4,5 1/ra.
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IIprMeHeHMe MO IPOBYIO IIIEHHUITY TOJOMUTOBOM MYKH B m03€ 6,5 T/ra Ha (one muuepanbhoit (NPK)
ObLT0 Manod(PPEKTHBHBIM — MPUOABKH 3epHA HA HEIPOJIUPOBAHHOW, CPEHE- U CHIILHOIPOUPOBAHHON MOY-
Bax COCTaBWIX COOTBETCTBEHHO 0,6, 0,4 u 2,8 11/Ta. DT0 0OBSICHAETCS TEM, YTO U3BECTKOBAHKE MMPOBOAMIOCH
MOJI paHee BO3IENIBIBAEMYIO B CEBOOOOPOTE KyIbTypy (oBec). OpraHOMUHEpalbHas CHUCTEMa yIOOpEHUS
(BHecenne mox oBec 40 T/ra HaBO3a) Mana MprOaBKU K MUHEPANbHOI cucreme ynoodpenns 4,0, 5,2 u 7,4 w/ra
COOTBETCTBEHHO Ha HEAPOIMPOBAHHOMW, CpeHE- U CHIILHOIPOANPOBAHHOI mouBax. bim3kue npubdaBku 3epHa
MOJTyYCHBI IPU BHECCHUU OPTaHUYEeCKUX M MUHEPAIBHBIX YJIO0OPCHUN M M3BECTKOBAHHH TOYB, KOTOPBIC CO-
craBuiu 5,4-7,5 1/ra.

OzuMmast poxb chopMHupoBaIa ypoKaiHOCTh Ha HEAPOIUPOBAHHOW IMOYBE MO BapHaHTaM OIbITa OT 65,9
1o 75,5 1i/ra 3epHa, Ha CpeHe- U CUIIBHOAPOJANPOBAHHOM ITOYBAaX COOTBETCTBEHHO OT 62,9 10 70,6 u oT 52,1
110 69,9 1yra.

[MpubaBku ypoKaliHOCTH OT MOCJCICHCTBUS M3BECTKOBaHMS MOYB ObUTM HecymecTBeHHbIMH — 0,2—
1,3 1/ra, a oT mocneneiicTBUSl OpraHMYECKUX YAOOPEHUH OHM COCTABWJIM HA HEIPOIMPOBAHHOW, CpelHEe- U
CWJIBHO3POIMPOBAHHOW IMOYBax COOTBeTCTBeHHO 9,7, 7,8 u 10,5 m/ra. Ha opraHoMuHepallbHOW CcHCTEME
yAO0OpeHus C N3BECTKOBAHNEM TOYB MPHUOABKY HA HEAPOJAUPOBAHHON U CPETHEIPOTUPOBAHHON TTOYBAX OBLITH
TaKMMH Xe, KaK ¥ Ha OPTaHMYECKOW CHCTeMe YAOOpeH s, a Ha CHIIbHOIPOIUPOBAHHON TTOYBE OHA COCTaBUIIA
17,8 1/ra 3epHa.

C uenpro o0mIel OlEHKH TMPOAYKTHBHOCTH 3€PHOBOTO CEBOOOOPOTa B 3aBUCUMOCTH OT IMPHUMEHSEMBIX B
HEM CHCTEM yAOOpeHHs Ha IMOYBaX Pa3sHOW CTENEHH SPOAMPOBAHHOCTH (PAKTHUECKAs ypOKaWHOCTH BO3e-
JBIBAEMBIX KyIBTYp (03UMasi pob, SpoBas MIIEHHUIA, OBEC, SIPOBOI paric) mepeBe/icHa B 3¢pHOBBIC €IUHU-
upl. Koadduumentsr mepeBosa 3epHa 03UMOM piKU U ApOBOM mieHUIb! npuHATH 3a 1,00, oBca — 0,80, spo-
Boro parica — 1,36 [5].

3a poranuo ceBooOOpOTa MPOAYKTUBHOCTH €T0 Ha MOYBE, HE MOJBEPKEHHON SPO3UH, COCTABHIIA B 3aBU-
CHUMOCTH OT IPUMEHSEMON CUCTEeMBI yaoOpeHus ot 42,6 no 50,8 m/ra 3epHOBBIX equnul. Ha cpexnespou-
POBaHHOI MMOYBE CHIDKEHHE YPOXKAHHOCTH KoJjebanock B mpeaenax 2,2—3,5 1/ra 3epHOBBIX €IMHUIL WK Ha
5—7 %. Ha cuipHO3pOANPOBaHHON MOYBE OHA OblUIa HIXKE Ha 5,2—6,5 1y/ra 3epHOBBIX €AMHUL WM Ha 10—
15 %. B cpemHeM 10 MOYBEHHO-3PO3MOHHON KaTe€HE NMPOAYKTUBHOCTH CeBOOOOpOTa coctaBmia oT 39,7 mo
47,9 1/ra 3epHOBBIX equHwmIl (Tabm. 3).

Tabnuna 3. BausHue OpraHM4ecKux y100peHUii U U3BECTKOBAHHS HA MPOAYKTHBHOCTH CEBOOOOPOTA

YposxkaliHOCTb B cpeiHEM 3a CHusxeHue yposxkaifHOCTH Ha ITpubaBka ypoxaifHOCTH
Cucrema yao6penust ceBoobopoT, 3POAMPOBAHHBIX MOYBAX, K MMHEPAJIbHOH cHCTEME y100-
1y/Ta 3epPHOBBIX S/JMHUILL 1/ra 3epH. e. peHusl, I/ra 3epH. el
HespoaupoBanHas nousa
MpusepanbHast 42,6 - —
MuHepasbHas + H3BECTKOBAHHE 44 .4 — 1,8
OpraHoMuHepaIbHas 49,1 — 6,5
OpraHoMuHepanbHast + U3BECTKOBAHNE 50,8 — 8,2
CpeaHespoarpoBaHHas NoYBa
MuHepanbHast 40,3 2,3 -
MuHepasbHas + H3BECTKOBAHHE 42,2 2,2 1,9
OpraHoMuHepaIbHas 46,2 2,9 5,9
OpraHoMuHepanbHast + U3BECTKOBAHNE 47,3 3,5 7,0
CUIIbHORPOAMPOBAHHAS T0YBA
MuHepanbHast 36,1 6,5 —
MuHepanbHasi + U3BECTKOBAHHUE 38,4 6,0 2,3
OpraHoMuHepaJIbHAs 42,6 6,5 6,5
OpraHoMuHepaIbHast + U3BECTKOBaHUE 45,6 5,2 9,5
B cpeaHeM 1o mouBeHHO-3PO3MOHHON KaTeHe
MuHepanbHast 39,7 - -
MuHepanpHasi + U3BECTKOBAHHUE 41,7 — 2,0
OpranomMuHepasbHast 46,0 — 6,3
OpraHomMuHepasbHas + H3BECTKOBAHHE 479 — 8,2

Ha munepansnoit (NPK) cucteme ynoOpenus o0masi npoJyKTUBHOCTh CEBOOOOPOTa COCTaBIIsAIIa HA MOY-
BE€, HE MOJBEPKEHHON 3po3uH, 42,6 1/ra 3epHOBBIX €IUHML, Ha CpeAHEIpOIUpoBaHHOU mouBe — 40,3, Ha
CHJIBHOBPOIMPOBAHHOM TouBe — 36,1, ¥ B CpeHEM 10 ITOYBEHHO-3PO3UOHHOMN KaTteHe — 39,7 1/Ta 3epHOBBIX
C/IMHMII.

B BapuanTe ¢ n3BeCTKOBaHHEM IOYB IOJ JIBE KYJBTYphI ceBooOopora Ha ¢pone NPK mpubaBka ypoxaii-
HOCTH B IIEJIOM OblIa HE3HAUUTEIbHOW — HAa HEIPOJMPOBAHHOW mouse 1,8 I/ra 3epHOBBIX €OMHUI, Ha
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CpPEeIHEIPOIUPOBAHHON MouBe — 1,9, HAa CHIBLHOIPOMMPOBAHHOW MOYBE — 2,3 M B CpPENHEM IO KaTeHE —
2,0 11/ra 3epHOBBIX CIUHHUII.

[Ipumenenue moa ABe KyIbTYPbl CEBOOOOPOTa OpraHNYEcKUX yo0peHuii B go3ax mo 40 1/ra obecneunno
CYLIECTBEHHOE MOBBIIIEHHE OOLIeH MPOAYKTUBHOCTH ceBooOopoTa. I[lpmbaBka Kk MHHEpanbHOW cHCTEMe
yAOOpeHus: CocTaBWIIa Ha HEIPOIUPOBAHHON TOYBE 6,5 11/Ta 3€pHOBBIX €IWHUI], Ha CPEIHEIPOIUPOBAHHON
moYBe — 5,9 W Ha CHILHOPOJAMPOBAHHON TMOUYBE — 6,5 I/Ta 3€PHOBHIX CAMHMIL. B cpeaHeMm 110 MTOYBEHHO-
SPO3UOHHOH KaTeHe MOTYyYEHO JOMOIHHUTENBHO 6,3 11/Ta 36pHOBBIX AWHHUII

Haubonee a¢pdextrBHOMN crcTemol yaoOopeHus B ceBooOopoTe ObliIa OpraHOMHUHEpATbHAS CHCTEMA C U3-
BECTKOBaHHEM, KOTOpasi oOecreunyia Ha IoYBax pa3HOM CTENEHW 3poaupoBaHHOCTH Tpubasku 7,0-9,5 m/ra
3ePHOBBIX €JMHUI], @ B CPEJHEM I10 TIOYBEHHO-3PO3HOHHON KaTeHe — 8,2 1/Ta 3¢pHOBBIX €IWHHUII.

3aka0ueHue

3a MATHIIETHIOI0 POTAIHIO 3€PHOBOTO CEBOOOOPOTA MPH MPUMEHEHUH MUHEPATHHON CHCTEMBI YI0OpEeHNUs
CoJiepKaHUe TyMyca B HEIPOJUPOBAHHOW W 3POJUPOBAHHBIX MOo4Bax yMeHbIinaercs Ha 0,04-0,11 %. Opra-
HOMHUHepaJlbHas CHCTeMa YAOOPEHHUsI C BHECEHUEM IO/l BTOPYIO M YETBEPTYIO KYJIbTYphl ceBOOOOpOTa opra-
HUYeCKNX ymoOpeHmid B qo3ax 1o 40 T/ra cIOCOOCTBYET CYIIECTBEHHOMY MOBBIIIEHHIO 00ECIeYeHHOCTH
MTOYB TYMYCOM.

B koHIe poranum nsATUIETHETO ceBOOOOpOTa Oe3 MPOBEACHUS N3BECTKOBAHUS MOYB CTENICHb KUCIOTHO-
CTH WX 3HAUMTENFHO BO3pacTaeT. M3BeCTKOBaHME MOYB MO/ BTOPYIO M YETBEPTYIO KYJIBTYPhI B CEBOOOOPOTE
yBenmauBaeT pHycl € Tepexo1oM u3 OJHOHN TPYIIITEI KUCIOTHOCTH B IPYTYIO.

UzBecTkoBaHUE MMOYB MOA JBE KYJIBTYyphl ceBooOopoTa Ha ¢one NPK He obecrieunBaeT 3HAYUTETHEHOTO
YBEIMUEHHS €ro MPOJAYKTUBHOCTH. [[puMEeHeHNe Mo IBE KyJIbTYphl CEBOOOOPOTa OPraHUYECKUX YA0OpeHNUI
B no3ax 1o 40 T/ra crmocoOCTBYET CYIIECTBEHHOMY ITOBBIIIEHUIO OOIIEH MPOTyKTHBHOCTH CEBOOOOPOTa — Ha
5,9-6,5 1/Ta 3epHOBBIX EAMHHUIl B 3aBUCHUMOCTH OT 3POAMPOBAHHOCTH MouBkl. Hanbonee r¢hdekTuBHON cu-
CTeMOH yHOOpeHHsi B ceBOOOOpPOTE SABISETCS OpraHOMWHEpallbHAsi CHCTEMa C HM3BECTKOBAHWUEM, KOTOpPas
obecrnedrBaeT Ha MOYBaX Pa3HOU CTENEHU SPOAMPOBAHHOCTH NprOaBKku 7,0—9,5 1/ra 3epHOBBIX €IWHUIL, a B

CPeIHEM I10 TIOYBEHHO-YPO3HOHHON KaTeHe — 8,2 11/Ta 3epHOBHIX €IHHII.
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BJIMSAHUE UHTEHCUBHOCTU CBETOANOJHOI'O OCBEIHIEHUA HA COCTOSIHUE
KOMILVIEKCA ®OTOCUHTE3UPYIOIUX IMT'MEHTOB MUKPO3EJIEHU KAITYCThI
BEJJOKOYAHHOMU U T'OPOXA OBOILIHOI'O

A. M. TALIKEBHY, A. 1. YAUKOBCKHI

PHIIVII « Uucmumym nio0o8oocmeay,
ae. Camoxsanosuuu, Pecnybauxa benrapycy,223013

K. A. PYITACOBA, B. C. 3AJIAJIS, JI. B. TOHUAPOBA, I1. H. BEJIBIM, T. B. IIIIUTAJIbHAS

T'HY «lJenmpanvuwiii 6omanuueckuii ca0 HAH benapycuy,
2. Munck, Pecnyonuxa berapyco

10. B. TPO®UMOB

PHIIVII «L{enmp c6emoouoonvix u onmosnekmpouHvix mexronozuti HAH Benapycuy,
2. Munck, Pecnyonuxa berapyco

(ITocmynuna ¢ peoaxyuio 19.09.2022)

3a nocneonue 200wl 60 6cem mupe Habnooaemcs ycmozilmeoe noevluienue uhmepeca 06W€CM8G K 3()0p06blM u C6afl(1HC1/lp06aH—
HbIM I’lpOdmeaM numaHu:. MMKpO3€ﬂ€Hb Kanycmbol OENOKOUAHHOU U 20poxa 060UWHO20 8 SMOM OMHOULEHUU A6JIAemcsl UCHOYHUKOM
WUPOKO2O cneKkmpa NnoJe3Hblx eeujecme U omaudaemcs bOonee 8bICOKUM UX COOEPC)IC(IHMEM, no CPpAGHEHUN C aAHA10cUYHbIMU moeap-
HbIMU osoUaAMU. Bmecme ¢ mem uH(!)OpMaLﬂlﬂ 0 MEexXHOoJIocUYeCKUux acnekmax eblpaujuedrus, K KOmopuvim, 6 nepeyro 0’-{€p€()b, OMHO-
cumci UHmMeHCUBHOCHb 0C6eU{eHUA, 00 ux cea3u c x,vopod)wma,uu au b,ﬁ-KapomuHOM u KcaHmoqbumamu MUKPpO3€E/IeHU npoMblid-
JIEHHBIX COPMO8 U 2UOPUO0E 0BOUHBIX KyAbmyp Hedocmamouna. [1o smou npuuune 0cobyo akmyaibHocms obpemaem 8vlsgleHue
ONMUMANBLHOU UHMEHCUBHOCINU C8eMOOUOOHO20 OCBeU{eHUs 6 K)/ibmype MUKPO3€elleHU Kanycmaol 0enoKOYaHHOU U 20poxa 060U HOO0,
0666!’16‘{146(”0144612 Hauboee 6biCOKOe HAKONIeHUe KOMNIEKCA d)omocuﬂmesupyfomux nuemernmoe u onpet)e/mfowux BKycoeble Kaue-
cmea dauHou npodykyuu. IIpueedenvt pesynomamsl UCCIe008aHUS GIUSAHUS UHMEHCUBHOCMU C8emoouooHo2o oceeuenus (50, 100,
150, 200 u 250 mxm/m? cex) na codepaicanue 6 06pazuaX MUKPO3CLCHU KANyCmbl HELOKOUAHHOU U 20POXA 0B0UWHO20 XA0POPUILOE a
u b, f-kapomuna u kcanmoguanos. Yemanosneno, umo naubonee HACLIUWEHHBIM HOHOOM DOMOCUHMEIUPVIOUSUX NUSMEHINOE 6 PAM-
Kax SKcnepumenma xapakmepu3oeaiucsb 06pa3l4bl MUKPO3€ETIeHU Kanycmbvl npu UHmMmeHcueHocmu c6emooOuU0OHO20 oceeujenus 100 u
ocobenno 50 mxm/m’cex, mozoa kax naubonee obeonennvim — npu 250 u ocobenno npu 150 mxm/m’cex. B omnuuue om muxposenenu
Kanycmbol, Hnaubonee HACbIUWEeHHbIM (1)0HO0M d)omocuHmes‘upyioumx NUSMEHMO8 XapaKmepu3oeaiucb 06pa3l4bl MUKPO3€ENIEeHU copoxa
npu UHMEHCUBHOCU C8emMOOU0OH020 ocsewerusa 150 u ¢ bonvuieli cmenenu 100 MM/ MPcex, moeda kak nHaubonee 06eOHeHHbIM —
npu 50 u ocobenno npu 200 mxm/mMAcex, o16panHOLL 6 KaYecnée KOHMPOTA.

Knrwouesnvie cnosa: MUKPO3€/IeHb, benoxkouannas Kanycmd, copox OGOM,;HOIZ, d)omocuﬁmwupymmue nucmenmel, mopod)uﬂﬂbz, Ka-
pOWZMHOu()bZ, UHMEHCUBHOCMb OCBEeU{eHUA, C6emoouoobl.

In recent years, there has been a steady increase in public interest in healthy and balanced foods around the world. Microgreens
of white cabbage and vegetable peas in this respect are a source of a wide range of useful substances and are distinguished by their
higher content compared to similar commercial vegetables. At the same time, information on the technological aspects of cultivation,
which primarily includes the intensity of illumination, on their relationship with chlorophylls a and b, 3-carotene and xanthophylls of
microgreens of industrial varieties and hybrids of vegetable crops, is insufficient. For this reason, the identification of the optimal
intensity of LED lighting in the culture of microgreen cabbage and vegetable peas, which provides the highest accumulation of a
complex of photosynthetic pigments and determines the taste of these products, is of particular relevance. The results of studying the
effect of LED illumination intensity (50, 100, 150, 200 and 250 um/m? sec) on the content of chlorophylls a and b, f-carotene and
xanthophylls in microgreen samples of white cabbage and vegetable peas are presented. It was found that the most saturated stock of
photosynthetic pigments in the experiment was present in samples of cabbage microgreens at an LED illumination intensity of 100
and especially 50 um/m?s, while the most depleted at 250 and especially at 150 um/m?s. In contrast to cabbage microgreens, samples
of pea microgreens were characterized by the most saturated fund of photosynthetic pigments at an LED illumination intensity of 150
and, to a greater extent, 100 um/m?s, while the most depleted was at 50 and especially at 200 um/m?s, which was chosen as a con-
trol.

Key words: microgreens, white cabbage, vegetable peas, photosynthetic pigments, chlorophylls, carotenoids, light intensity,
LEDs.

BBenenue

B ¢BsI3M O 3HAUMTEIIbHBIM YBEJIIMYCHHEM B IOCJCIHUE OBl CIIPOCA y HACEJICHHUS PECIyOJIMKH Ha MPo-
TYKIIMEO MUKPO3EJICHN OBOIIHBIX KYJIBTYpP, B TOM YHCJIE KaIyCThl OEIOKOYaHHON M ropoxa OBOIIHOTO, KaK
HMCTOYHHUKA IIMPOKOrO CIIEKTPa IMOJIC3HBIX BELISCTB, 0COOYI0 aKTyallbHOCTh OOpETaeT COBEPIICHCTBOBAHUE
TEXHOJIOTHH €€ TPOM3BOJICTBA, HAIIPABIICHHOE HA YIyYIIEHUE MPOIYKIIMOHHBIX U KaUYEeCTBEHHBIX MOKa3aTe-
neii. OOIMEN3BECTHO, YTO BAXKHEHIIIYIO POJIb NP BHIPAIIMBAHUN MHUKDPO3EJICHU B KOHTPOJIUPYEMBIX yCIIOBH-
AX 3allMUIICHHOI'0 I'pyHTa UrpacTt CBETOBOM PEXUM, O)IHOI>'I 13 OCHOBHBIX XapaKTEPHUCTHUK KOTOPOI'0 ABJISACTCA
IUIOTHOCTH TIOTOKAa (POTOHOB, ONPEEIIAIONIAs HHTEHCUBHOCTE M3ny4enus [1]. [Ipu sToM oTBeTHas peakius
PaCTUTECIILHOTO OpraHru3Ma Ipu aganTaiuu K yCIOBHUAM CBETOBOU Cp€abl IPOABJIACTCA HE TOJIBKO B U3MCHEC-
HUAX MOP(PODHU3NOIOTHIECKUX TIOKa3aTeleii, HO U B IEPECTPOHKE €ro CBETOCOOMpAIOIIero KoMiuiekea [2],
HaXOJAIIeH CBOE OTPaXCHHE B COOTBETCTBYIOIIEH TpaHchopMaIuu GpoHJa (GOTOCHHTE3UPYIONUX MMUTMCH-
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TOB aCCUMWJIMPYIOIIMX OpraHoB. C LENbI0 YCTAaHOBIICHHS BIMSHHUA MHTEHCHBHOCTH CBETOAMOTHOIO OCBE-
LICHUS] Ha €r0 OCHOBHBIE XapaKTEPUCTHKH, B 0Opa3lax MHKpO3EJIeHH KamycThl OEJIOKOYaHHOH M ropoxa
oorIHOro B 2022 1. B PYII «MIHCTUTYT OBOIIEBOICTBAY OBLIN MPOBEIEHBI TPON3BOACTBEHHBIE SKCIIEPHUMEH-
THI C HCIIOJIb30BaHUEM PsiJia PEKUMOB CBETOTUOJHOTO OCBELICHNUS P BHIPAIIMBAHUN JaHHON MPOAYKIIUH.

OcHoBHas YacThb

HccnenoBanust BHIMOTHEHBI B YCIOBUSAX CBETOKYIBTYPHI ¢ UcToNb3oBanueM cBeronuoaa (FLORA LED
300/2/4 npoussoactea PHITYII «LleHTp cBEeTOMMOAHBIX U ONTOAIEKTPOHHBIX TexHonoruiit HAH benapycu»)
npy MHTEHCHBHOCTH ocsemienus 50, 100, 150, 200 u 250 mukpomons/m? cex (MkM/ M? cek). B kauecTBe KOH-
TpoIst GBLIO MPHHATO 3HAYEHUE UHTEHCHBHOCTH OCBemeHus, pasHoe 200 MKM/M? cek, pekoMeHayemoe Un-
crutytoM ['mnponucensnpoMm MUHHCTEPCTBA CENBLCKOTO X03sicTBa PD B KayecTBEe ONTHMANBHOTO AJIS 3€-
JICHHBIX U PAacCabl pAa OBOIIHBIX KyIbTYP.

UccnenoBanne murmMeHTHOrO (POHIA MUKpPO3EJICHH KamycThl OEJOKOYaHHOW Ha mpuMmepe rubpuaa Asa-
map F1 ocymectsisiiu B 1aboparopunt Xumuu pactenuit Llentpansrnoro 6otannueckoro cana HAH Bbenapy-
CH C WCIONB30BaHHEM CIEAYIONINX METOMIOB. B CBEXHUX yCpemHEHHBIX Mpo0ax pacTUTETHHOIO MaTepuaia
OMPEICIISUIN COo/IepKaHue POTOCHMHTE3UPYIOLIMX MUTMEHTOB — XJiopodmuioB @ u b mo merony T. H. 'onHesa
[3, 4], f-kapotuna u cymmsl kapotuHoumoB — 1o 'OCT 8756.22-80 [5]; cyxux Bemects — o [OCT 31640-
2012 [6]. Bce m3mepeHus 1 Onpe/eeHns. BBIITOIHEHBI B 2-KPATHOW OMOIOTHYECKON U 3-KpaTHOW aHAIINTH-
YeCKOH MOBTOPHOCTH C MOCIEAYIONIEH CTAaTUCTHYECKOH 00pab0oTKOM SKCIIEpUMEHTANBHBIX JaHHBIX MO0 METO-
JIMKE, TPUHATOMN JIUIs OMOIOTMYECKUX UCCIeI0BaHMi ¢ Mcosib3oBanueM mporpammel Microsoft Office Excel
2007.

[ToBapraHTHBII aHANN3 COCTOSIHUSI TUTMEHTHOTO (DOH[A TJIACTUI MUKPO3EJICHH KalycThl OSJIOKOYaHHOM,
PE3yIBTaThl KOTOPOTO MPUBEACHHI B TabM. 1, MoKa3aim, 4TO CyMMapHOE Co/iep KaHue XJIOPO(IIIIOB B €€ Cy-
XOH Macce OBUIO JOCTaTOYHO BBHICOKMM U M3MEHSUIOCh B paMKaX SKCIIEPUMEHTa B BEChbMa IIMPOKOM Juara-
3one — 524,3-835,8 mr/100 r, B Tom umcie xmopoduuia a — 389,3-588,8 mr/100 r, xmopodumia b — 135,0—
247,0 mr/100 r. Ilpm sTOM cymMmapHOE cojiep)KaHHEe KapOTHHOHWIOB BapbupoBaiock ot 141,2 mo
202,9 mr/100r, B TOM umcie f-kaporuHa — ot 39,8 mo 63,8 mr/100 r, kcanropmwuioB — oT 95,9 mo
139,8 mr/100 r. ObpamaeT Ha ce0si BHUMaHUE, 9TO MAKCUMAIIbHOE KOJMYECTBO KaK 3€JIEHBIX, TaK U KEITHIX
(hOTOCUHTE3NPYIOIMKX MUTMEHTOB B UCCIIEIyeMbBIX 00pa3iiax yCTaHOBJICHO NIPU HMHTEHCUBHOCTH CBETOIHO/I-
HOTo ocBerieHns 50 MKM/M? ceK., TOr/1a Kak MUHUMAJIbHOE — mpu 150 MKM/M? CeK.

Tabnuna 1. Comepxanue XJiopopuioB u kaporuHouaoB (Mr Ha 100 r cyxoii Macchbl) B MUKPO3€eJIeHH KanmyCcThl 0eJI0K0-
YAHHOUW NMPH Pa3HOii UHTEHCHBHOCTH CBETOHOJHOTO OCBElIEeHUSI

XJ10pohHILIBI
UnteHcus- _ a b a+h alb
HOCTb OCBECIIC- X + 57 _— —_— —
HUSL, MM/ MPcex — 9% t X+ S; t X+ S; t X+ S; t
200 - Kou- | 4817 237,141,7 718,8+2,2 2,0+0,1
TPOJIb 10,5
50 008 | 430 | 2470017 | aa 835,8+4,2 248% | 24201 | 24.8*
00 | O | 206% | 1868229 | -150* 705,8+4,6 25 | 28:01 | 20,8*
150 | 503 | aze* | 135030 | -204% 524,318,2 230% | 29101 | 29,0%
250 108 | a6+ | 1506232 | -238* 586,9+11,0 118% | 2,9:01 | 81
— KapotuHouist Xnopodumsl/
— cymMa f-KapoTHH KCAHTO(UILIBI -xapoTuH/KCaHTO() Kaporuron/ist
X=*S- IV v bV V:
X t xis; t xis; t xis; t XiS; t
200 - Kon- | 163,9 39,8+0,6 124,1+0,7 0,3+0,01 4,4+0,1
TpOJIb +0,2
50 020 | 96 | 631105 | 3L4* | 1308:38 | 40* | 05:001 | 103* | 41101 | -28*
100 | 2% | 61r | 638:04 | 349% | 110436 | 13 | 05:002 | 105% | 39101 | 57
150 | Y0P | 295+ | 453:05 | 75% | 950410 | -224* | 05:001 | 127% | 37401 | -9,0%
250 PO | 1025 | 472:01 | 135% | 1020413 | 140% | 05:001 | 160* | 3901 | -43*

* — CTaTHCTHYECKH 3HaYMMBIe 0 t-KpuTeprio CThIo/IeHTa pa3innyuus ¢ KoHtpoieM npu p<0,05.

Uto KacaeTcs MPOM3BOIHBIX XapaKTEPHUCTUK MATMEHTHOTO (hOHAA TUTACTH]] — COOTHOIIECHUS KOJIUYIECTB
XJOpO(UIIOB a U b, a Takke XJTOPOPUILIOB U KAPOTHHOUIOB, TO, HECMOTPS Ha UX 00JICe BHICOKYIO T€HETH-
YEeCKYI0 IETePMHUHUPOBAHHOCTH IO CPABHEHUIO C KOJIMYECTBEHHBIMH ITapaMeTpaMy HAKOIUIEHUS (POTOCHHTE-
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3UPYIOIIMX MUTMEHTOB, sl HUX Takke Obljla OKa3aHa OTYETINBAas 3aBUCUMOCTD OT MCCIEAYeMOTO (aKTo-
pa. DTO MOATBEPKIAIOCH BEChMa IIMPOKUMH JHAlla30HAMH WX BapbHUPOBaHUS B paMKax SKCIICPHMEHTA B
npenenax 2,0-2,9 B mepBom ciydae u 3,7-4,4 Bo BTopom (Tadm. 1).

[Ipu >TOM AMana3oH BapbUPOBAHUS COOTHOIICHHS KOJWYECTB f-KapOTHHA M KCAHTO(MIJIOB COOTBET-
cTBoBaJI oOnactu 3HaveHui 0,3-0,5, 4To CBHIETENBCTBOBAIO O TPUOPUTETHOHN POITM KCAHTO(PHILIOB B Kapo-
TUHOWJIHOM KOMIUIEKCE MUKPO3EICHHU KalyCThl IPU 3aMETHOM, IPUYEM CXOJHOM €€ OCJIa0JICHHH IO CpaB-
HEHUIO C KOHTPOJIEM B OCTABHBIX BapHaHTaX OIMbBITA, YTO YKAa3bIBAJIO HAa YCHJICHUE TO3UINNA Hanbosee IeH-
HOTO €ro KOMIIOHEHTa — f-KapOTHHA PU U3MEHEHHH HHTEHCUBHOCTH CBETOMOAHOTO OCBEIICHHUS.

ComnocraBieHrne aHATH3UPYEMbIX XapaKTePUCTHK MUTMEHTHOTO (DOH/Ia MUKPO3EIIEH! KaIlyCThl B KOHTPO-
Jie ¥ B BapHaHTax OMbITa C Pa3HON CTETNEHBIO BIMSHHA HccielyeMoro (pakTopa Ha OIBITHBIE PACTEHHS BbI-
SIBIJIO CYIIECTBEHHBIE Pa3NIMUIMs KaK B COIEPIKaHNH, TAaK U B COOTHOIIIEHHUH €T0 OCHOBHBIX KOMITOHEHTOB.

Kak cnemyeT u3 Tabi. 2, CHWKEHHE MHTEHCUBHOCTH OCBEIEHUs 10 150 MKM/M’CEK OTHOCHTENHEHO KOH-
Tpons (200 MKkM/M%CEK) NPUBOAMIIO K HAHOOJIEE BEIPAKEHHOMY B PAMKaX SKCIIEPHMEHTA 0OCIHEHHIO HCCIIe-
JAyeMBIX 00pa3lOB 3eJICHBIMH IUTACTH/IHBIMU MUTMEHTaMu Ha 27 %, ocoOeHHO xJopoduiuiom b, Torna kak ee
camkenne 10 100 MkM/M%CeK He OKa3bIBaJIo 3HAYMMOTIO BIMAHMS Ha OOIIEE X COAEP/KAHKE, YTO 0OECIeUH-
BaJIOCh YPaBHOBEUIMBAHWEM TEMIIOB aKTUBH3ALMN HAKOTUICHUs XJIopoduiia @ u ocnalbieHus: TAKOBOTO XJIO-
pobmuia b, conpoBOXIaBIIMMCS TPOTHBOMOIOKHBIMH 110 3HAKY M3MCHEHHSMH HX COICPYKAHUS COOTBET-
ctBenHo Ha 8 1 21 %. OqHAKO AajbHEIIee CHIYKEHHEe HHTCHCHBHOCTH OCBEIICHHUS 10 50 MKM/M2CEK OKa3bi-
BaJI0 y’K€ BEChMa 3aMETHOE CTHUMYJHpYIOIee NeHCTBHE Ha OMOCHHTE3 00enX (popM JaHHBIX MUTMEHTOB,
0COOCHHO XJIOpOUILIA @, YTO MPUBOJUIO K OOOTaI[CHHIO MU MHKPO3EJICHU KammyCcThl Oosee ueM Ha 16 %
II0 CPAaBHEHUIO C KOHTPOJIEM. Y BEIMYEHHE K€ MHTEHCHBHOCTH OCBEIIEHHS 10 250 MKM/M2cek 00yCIOBINBa-
JIO CXOJIHOE € YCTAHOBJIEHHBIM IIPH MHTEHCHBHOCTH 150 MKkM/M2cek 0OeIHEHHE MUKPO3EIEHH KaIyCThl XJI0-
podmmramu Ha 18 %, IpUdeM BO BCEX PAaCCMOTPEHHBIX CIIy4asX HETaTUBHOE BO3JICHCTBUE UCCIEAYEMOTO
(axTopa Ha TeMITbl OMOCHHTE3a XJI0poduia @ ObUI0 HaMHOTO cradee, YeM xjopoduiia b, ciencTBuem 4ero
SIBIJTUCH BEChMa BBIPA3UTEIbHBIE CIIBUTH COOTHOIIICHUS JAHHBIX (DopM 3ereHbIx murMeHToB Ha 20—45 % or-
HOCHTENILHO KOHTPOJIs, HAUOObIIKE ITPY HHTEHCUBHOCTH ocBeleHus 150 u 250 MkM/M?ceK ¥ HaMMEHbIIHE
IPH HHTEHCHBHOCTH 50 MKM/M?CEK.

Uro xacaeTcsi KApOTHHOWIOB, TO B XapaKTepe U3MEHEHUH MX 00ILEro CoAepKaHus B MUKPO3EJICHU Kary-
CTHI B 3aBICHMOCTH OT HCCIEIyeMOro (pakTopa MpOCIeKUBAINCH 3aKOHOMEPHOCTH, aHAJIOTHYHBIE YCTaHOB-
JIEHHBIM TS XJI0poGmioB (cM. Tabum. 2). Tak, nuibs B BapuaHTax ONbITa ¢ UHTCHCUBHOCTBIO ocBemeHus 50
u 100 MKkM/M2cex HaOMIOAI0Ch YBEJIMUCHHUE COJEPIKAHMSI KENTHIX MUIMEHTOB Ha 24 u 12 % oTHOCUTENBHO
KOHTPOJIS TIPY OTCTABAaHUHU OT Hero Ha 14 u 8 % B BapMaHTax ¢ HHTEHCHBHOCTBIO 150 1 250 MKM/M?CEK.

Tabonuna 2. OTHOCHTEIbHBIE pa3jinuus ¢ KOHTPOJIEM BaAapUAHTOB ONIbITA € paSHOﬁ HHTCHCUBHOCTBHIO CBETOAUOAHOI'O
OCBCIICHUS 110 COACPKAHUIO XJIOpO(l)I/IJIJIOB U KAaPOTHHOUIO0OB B CYXOM B€IIECTBE MUKPO3€JICHU KAIlyCThI 66J10K0'-[al-ll-[0ﬁ, %.

Xnopodumist KapoTtunounsst

Xnopo-
HHTeHcHBHOCTD (NN 5] CoBokyn
OCBEIUCHHMA, . /)’-Kapo Kcanmo /3 ~Kkapom.= = HBIN
mrm/mPcer a b a+b azb cymma mun puns Kcanmo Kaporu- s dexr*)
Gunnvl HOMIbI
1 2 3 4 5 6 7 8 9 10 11
50 +22,2 +4,2 +16,3 +20,0 +23,8 +58,5 +12,7 +66,7 -6,8 +137,7
100 +7,8 -21,2 - +40,0 +11,8 +60,3 - +66,7 -114 +58,7
150 -19,2 -43,1 -27,1 +45,0 -13,9 +13,8 -22,7 +66,7 -15,9 -112,.2
250 -9,3 -36,5 -18,4 +45,0 -8,4 +18,6 -17,1 +66,7 -114 -71,1

IMpumeuanwue: [Ipouepk (—) 03HaYaET OTCYTCTBUE CTATHCTUYECKH 3HAYUMBIX I10 t-KpuTepHio CThIOAEHTA Pa3In4nil ¢ KOHTPO-
nem npu p<0,05; *) — CoBoKkynHbIH 3G eKT yCTAaHOBIICH ITyTEM CIIOKEHHS TaHHBIX CTOJIOLOB 2, 3,4, 6, 7 1 8, ¢ y4eTOM HX 3HaKa.

HecmoTpst Ha cx0cTBO MPOGMIIHPYIOMINX TEHACHIMH B XapakTepe BIUSHUS HWHTEHCUBHOCTH CBETOIHO]I-
HOTO OCBELICHHUS Ha COJEp)KaHUE B UCCIIEAYEMbIX 00pa3lax 3eJeHBIX U KENThIX IUIACTHIHBIX TUTMEHTOB, BO
BCEX BapHaHTaX OMbITA TEMITBI OMOCHHTE3a XJIOPO(UILTIOB OBUTH HECKOJIBKO HI)KE, & KAPOTHHOWIOB — BBIIIE,
9YeM B KOHTPOJIE, YTO NOATBEPKAAJIOCH OTCTABAHUEM OT HET'O0 COOTHOIIEHHUS MX KoJnuecTB Ha 7—16 %. 3ame-
THM, YTO BO BCEX BapHaHTaxX ONbITA B KOMIUIEKCE JKEITHIX MUTMEHTOB OTMEUYEHA aKTUBU3allMs HAKOIUIEHHS
S-xapotura Ha 14-60 % 1O CpaBHEHHWIO C KOHTPOJEM, Hanboyiee 3HAUNTENbHAS TPU WHTEHCUBHOCTH OCBe-
menns 50 u 100 MKM/M’CEK, CONPOBOXIABILIASACS TOJILKO B MEPBOM CIIydae YCHJIEHMEM HAKOIUIEHUS KCaH-
toduiutoB Ha 13 %. C yBenueHHeM ke MHTEHCHBHOCTH BO3JICHCTBUS JAaHHOTO (aKkTopa HaOIII0Ja1och JInbo
HUBEJIMPOBAHKE PA3IMYMI C KOHTPOJIEM B COJEPKAHMM JaHHBIX coeauuenni (100 mxm/mM%cek.), mubo oTcTa-
BaHME OT HETO B 3TOM Iu1aHe Ha 17-23 % (150 u 250 Mxm/M2cek.).

Hecmotps Ha pa3HOHANpaBICHHBIN XapakTep W3MEHEHHS TEMIIOB OMOCHHTE3a BOCCTAHOBIEHHBIX M OKHIC-
JICHHBIX (OPM >KEITHIX MUITMEHTOB B 3aBUCHMOCTH OT WHTEHCHBHOCTH CBETOIMOJHOTO OCBEILEHHS, HE BbI-
SIBIIGHO MEKBAPHAHTHBIX PA3JIMYMM B BEIMUMHE MO3UTHBHBIX CIBUTOB COOTHOIIEHHS MX KOJIMYECTB OTHOCH-
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TEJNBHO KOHTPOJIS, YTO YKa3blBaeT Ha YCTOWYMBOCTH KaYeCTBEHHOTO COCTaBa KapOTMHOUIHOTO KOMILIEKCa
MHUKPO3EJICHH KaIlyCThl K UccaeayeMoMy (hakTopy.

Takum 00pa3oM, BBISBICHHBIC MEKBAPHAHTHBIC PA3IMYMs B COCTaBE MUTMEHTHOI'O KOMILICKCA TUIACTH]T
MHUKPO3EJICHU KaIlyCThl CBUJICTEIHCTBOBAJIM O CYIICCTBEHHOM BIIMSHUM Ha €ro ()OpMHUPOBAaHHE MHTCHCUBHO-
CTH CBETOAMOJHOTO ocBemeHus. C LeNbIo BBISBICHUS MOCeIHeH, 00ecleunBIIeli MakCuMaabHOe U MUHU-
MaJIbHOE HAKOIUICHUE (POTOCHHTE3UPYIOIIUX MTUTMEHTOB 110 CPABHEHHUIO C KOHTPOJIEM, ISl KOXKIOTO BapUaH-
Ta ONbITa OBUIM OMpEAENICHbl CyMMapHbIE 3HAYCHHSI OTHOCUTEIBHBIX Pa3MepOB MOJIOKHUTENBHBIX U OTPHUIIA-
TENBHBIX Pa3IHYMi ¢ HUM IO O0IIeMy KOJMYECTBY XJIOPO(GUIIIOB M KAPOTHHOWJIOB, & TAKXKe MO COJiepKa-
HUIO OCHOBHBIX ()OPM ITaHHBIX TPYII MUTMEHTOB. Bo3Bpamasce k Tabi. 2, HETPYAHO YOEAUTHCS, 9TO TOIHKO
TIPU CHIKEHHM MHTEHCHBHOCTH ocBetienus 10 100 u B Gonbieii crenenu 10 50 MKM/M2ceK. ObUIM yCTaHOB-
nensl Ha 59-138 % Gonee Boicokue, 4eM mpu 200 MKM/M2CEK, TIPUHATOM B Ka4eCTBE KOHTPOJIS, 3HAYCHHS
COBOKYITHOCTH 0003Ha4YEHHBIX MTPU3HAKOB, YTO CBUAETEILCTBOBAIO O OOJBIIEH HACKIIIEHHOCTH MMUTMEHTHO-
ro (oHma MpoxyKIMK NTaHHBIX BapHAHTOB ONbITa. Ha Hall B3I, 3TO yKa3blBaloO Ha Ooyiee 3HAUUTENbHBIC,
YeM y KOHTPOIBHBIX PACTCHUH, MOTEHIMATbHBIC BOZMOXXHOCTH MUKPO3EJICHH JAHHBIX BAPUAHTOB OMBITA K
OCYILECTBIICHUIO B HEW CHHTETUYECKUX MpOLeccoB. BMecTe ¢ TeM MpH CHHYKEHUH WHTEHCHUBHOCTH OCBEIlle-
Hus 10 150 MKM/M%CEK yCTAHOBIIEHO HAaMOOIBIIEE B 3KCHEPUMEHTE OTCTABAHHE JAHHOTO ITOKA3aTENs OT
KOHTPOJISI, YTO OJHO3HAYHO CBUICTENILCTBOBAIO O HAaMOOJee 3HAYMTEIILHOM OCNaOiIeHUU (HOTOCHHTETHYC-
CKOW (PYHKIIMH y pacTeHHWil 3TOr0 BapHaHTa ONbITa. 3aMETHM, YTO MOAOOHOE, XOTsI M MEHEe BBIPAKCHHOE
OTCTaBaHUE OT KOHTPOJISI B ATOM IUJIAHE YCTAHOBICHO M Ha (POHE MAaKCUMAJIbHON WHTEHCHBHOCTH CBETOJIH-
OJTHOTO OCBEILICHHSI.

B cooTBeTCTBUHM CO CHIDKEHHEM COBOKYMHOTO 3(deKTa, yKa3pIBalOIIUM Ha OOEIHEHHE MUTMEHTHOTO
(GOHIa MUKpO3ENICHH KammyCThl TOJ JACUCTBHEM HCCIeayeMoro (Gaktopa, ObIJIO MPOBEACHO pacrpele/icHIe
BapHaHTOB OMbITAa C Pa3HON MHTEHCHBHOCTBHIO OCBEIICHUS, BBHIPA)KEHHOW B MKM/M“CEK, CileaylommM obpa-
30M:

50> 100>200 >250 >150.

Takum oOpa3oM, HamOoJee HACHIIEHHBIM (GOHAOM (HOTOCHHTE3UPYIOUIMX MUTMEHTOB B PaMKax JKCIie-
pPHMEHTa XapaKTepH30BAIHCH 00pa3Ibl MUKPO3EIECHH KAIlyCThl IPH MHTCHCHBHOCTH CBETOAMOJHOTO OCBE-
menus 100 u ocobenno 50 MrM/M2cek, Toraa Kak Hambonee 0O0emTHEHHBIM — mpu 250 M OCOOEHHO IIpH
150 mMxM/M?CeK.

Pe3ynpraThl aHAIOTUYHBIX UCCIIEIOBAaHUN ¢ MUKPO3EJICHBIO TOpOXa OBOIIHOTO, IPUBE/ICHHEIE B Ta0I. 3,
MOKa3alld, YTO CYMMapHOE COJIepKaHHue XJIOPOPHUIUIOB B €e CyXOl Macce BapbHUPOBAJIOCh B paMKaxX dKCIIe-
pumenTta B auanazoHe 589,1-693,1 mr/100 r, B ToM umcie xynopodumna a — 424,7-489,8 mr/100 r, xnopo-
¢dwmwuta b — 163,9-203,3 mr/100 r. ITpu 5TOM CyMMapHOe COIEp)KaHHE KENITHIX TUTMEHTOB B CYXOM BEIIECTBE
JaHHOW MpoAyKuuu u3MeHsuioch ot 109,8 no 186,3 mr/100 r, B Tom umncne f-kaporuHa — ot 39,9 no
67,7 mr/100 T, xcanTommIoB — 0T 62,7 M0 135,4 Mr/100 T.

Tabnuna 3. Conep:xanue XJOpodpuI0oB U KapoTHHOUAOB (Mr Ha 100 r cyxoii Macchl) B MEKPO3eJeH! FopoxXa OBOIHOI0
TIPH Pa3HOii HHTEHCHBHOCTH CBETOIHOTHOTO OCBELIeHHSI

Xnopodumist
I/IHTBHCI/IBHOC;H: _ a _ b _ a+h _ alb
OCB-s1, MKM/M“C
X*s, t Xts, t Xts, t Xts, t
fggH;K"H' 429,6:1,1 163,909 593,5+2,0 2,60,1
50 479,4+0,5 | 42,7 | 190,941,1 18,9* 670,315 30,4* 2,510,1 -7,5*
100 489,840,6 | 49,1* | 203,3+0,6 35,0* 693,1+1,2 42,4* 2,440,1 -22,0*
150 480,8+0,4 | 44,5* | 192,440,7 24,4* 673,241,1 34,7* 2,540,1 -11,1*
250 4247411 | -25 164,4+0,5 0,4 589,1+0,4 -2,1 2,610,2 -2,1
HHTeHcus- Kapommonmmpt Xnopodusl/
HOCTB OCBE- cymmva SB-KapoTHH KCaHTO(UILIBI JriapomkcaHTop Kapotunonst
A Xts, t Xts. t Xts. t Xts, t Xts. t
fggﬁf‘)”' 109,8+0,1 47,1+0,5 627403 0,840,01 54401
50 126,9+35 | 4,8* 45,310,3 -3,3* 81633 58* | 0,6+0,02 | -89* 5,340,2 -0,7
100 186,3+3,1 | 24,9* 67,7£0,5 30,0* 186+36 | 15,6* | 0,6+0,02 | -7.4* 3,740,1 -27,9*
150 181,0+3,0 | 23,5* 45,610,3 -2,8* 1364433 | 21,8* | 0,3+0,01 | -26,5* 3,740,1 -27,4*
250 162,5+3,8 | 13,8* 39,940,2 -13,4* 126441 | 14,7 | 0,340,01 | -24,5* 3,640,1 -19,4*

* — CTaTHCTHYECKH 3HaYMMBIe 0 t-KpuTeprio CThIo/IeHTa pa3innyuus ¢ KontpoieM npu p<0,05.

3amMeTHUM, 4TO B MUKPO3€EJIEHH ropoxa, B OTINYNE OT MUKPO3EJICHN KaIlyCThl, MAKCUMAJIbHBIC MTOKA3aTeNN
HAKOIJICHUS U 3€JICHBIX, W JKENTHIX (DOTOCHHTE3UPYIOUINX MUTMEHTOB OBUIH JIOCTUTHYTHI IPU MHTCHCUBHO-
ctu ocemenns He 50, a 100 Mkm/M°cek, Torma Kak MHMHUManbHble — He npu 150, a mpu 200 u
250 mxm/m%cek B iepBoM ciydae u 200 MkM/M2cek Bo BTopoM. [Ipu 3TOM, Kak U B MUKDPO3€EJIEHH KaIyCThl,
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WHTEHCUBHOCTH CBETOAMOTHOTO OCBEIECHHS OKa3alla ONpeAesICHHOE BIMSHUE HAa MPOU3BOJHBIC XapaKTepu-
CTHKH MUTMEHTHOTO (JOHJA MIACTHA, YTO HOATBEPKAAIOCH 3aMETHBIM BapbUPOBAaHHEM B PaMKax SKCIEpH-
MEHTa COOTHOIICHUH KOIMIECTB XJIOPO(YUIIIOB U KapOTHHOHMIOB, XJIopoduiioB a u b, a Takke f-kapoTrHa
Y KCaHTO(WIUIOB, COOTBETCTBOBABIINX 00jacTsM 3Hadenudt 3,6-5,4; 2,4-2.6 u 0,3-0,8 (tabmn. 3). Ananus
JaHHBIX COOTHOLICHUH OJJHO3HAYHO YKa3bIBaJl Ha MPHOPUTETHYIO POJIb XJIOpOPHIUIa @ B MyJie 3eJeHbIX IIa-
CTHJHBIX TUTMEHTOB U KCAHTO(UIIIIOB B TAKOBOM YKEJITHIX.

[loBapraHTHOE CpaBHEHHE HCCIIEAYEMBIX XapaKTePHUCTUK MUTMEHTHOrO ()OHIA IMJIACTUA MHUKPO3EJICHH
ropoXa OBOIIHOTO BBIBHJIO CYIIECTBEHHBIC Pa3iMuusl KaK B COJCPKAHUH, TaK M B COOTHOIICHHH €0 OCHOB-
HBIX KOMIMOHEHTOB (Tabin. 4). Ilpu 3TOM, B OTIMYHE OT MHUKPO3EJIeHN KaITyCTHl, IIOYTH BO BCEX BapHaHTax
ombITa ¢ OoJiee HU3KOM, YeM B KOHTPOJIE, HTHTCHCUBHOCTBIO CBETOJUOAHOTO OCBEIICHHS HAOM0AaIach aKTH-
BHU3AIMs HAKOIUICHUS 3€JICHBIX MUTMEHTOB Ha 13-17 %, Gonee BeipaxkeHHas y xiopodumia b, Hexenn y
xsopoduina a (coorBeTrcTBeHHO Ha 17-24 % u 12-14 %), 9To 00yCIIOBIIIO XOTSl M HE3HAYUTEIILHOE, HO BCE
e JOCTOBepHOe CHIKeHHe Ha 4—8 % COOTHOLICHHUS UX KOJIUYECTB OTHOCHUTEIBHO KOHTpOJs. Jlume B eau-
HHYHOM CJIydae — IPH HauOOJIbIIEH B SKCIIEPUMEHTE MHTEHCUBHOCTH OCBelIeHus B 250 MKM/M2CeK 3Ha4H-
MBIX Pa3IWYHi C MOCIETHUM Y UCCIECIYEMBIX XapaKTEPUCTUK KOMIUIEKCA 3eJICHBIX TUTMEHTOB HE BBISIBICHO.

Uro kacaeTcs KapOTHHOMIOB, TO MMO3UTUBHOE BIMSHIE UccIienyeMoro (akTopa Ha uX oliee copepkaHue
B MHUKPO3EJICHH ropoxXa B OOJNBIIMHCTBE BApUAHTOB OMBITA OKA3AIOCh 3aMETHO CHIIbHEE, YeM y XJIOpOhHII-
JIOB, O YeM CBHJICTENBCTBOBANA OoJice BBIPAKCHHAS! aKTUBH3AIMS UX HAKOIUICHUS TI0 CPABHEHUIO C KOHTPO-
neM, coctaBuBmas 16-70 % u Hambonee 3HaunTenbHass Ha (oHe MHTEHCHBHOCTH ocBemeHus 100 u
150 mMxm/M%cek n Haumenbas mpu 50 Mkm/M2cek (Tabu. 4). BMecTe ¢ TeM IOYTH BO BCEX BAPUAHTAX OMbITA
3TOT 3P PeKT ObLI 0OYCIIOBICH HCKIIIOUMTEIIEHO YCHJICHHEM HaKOIUIeHUs kcaHToguuioB Ha 30-116 %, u
JUIIb B €JMHAYHOM CJIy4ae — B BAPHAHTE C HHTEHCHBHOCTBIO ocBemenus 100 MKkM/M2cek MMela MECTO aK-
THUBU3alMA OMOCHHTE3a HE TOJNBKO KCAaHTO(WUIOB, HO U f-KapoThHa. TeM He MeHee COOTHOLICHUE KOJH-
YeCTB JAHHBIX KOMIIOHCHTOB KAPOTHHOMHOTO KOMITIEKCa, yCTyMaBIiee KOHTPOTO Ha 25—-63 %, yka3sIBano
Ha MPEBBIIIICHUE TEMITOB HAKOIIJICHUST KCAHTO(WIIIIOB HaJl TAKOBBIMU ff-KapOTHHA BO BCEX BapUAHTAaX OMbITA.

[oka3zanHbie BbIIE 0COOCHHOCTH TpaHC(HOPMALIUU MUTMEHTHOTO (JOHJAa MUKPO3EJIEHH TropoXa Mo Aei-
CTBHEM HCCIIelyeMOro akTopa, B CBOIO O4epe/ib, Kak M Y MUKPO3EICHU KamyCThl, O0YCIIOBUIIH Jaxe Oojee
BBIpOKCHHOE, YeM Y Hee, YCHIICHHE POJTU JKENTHIX MUTMEHTOB, YTO MOATBEPXKIANIOCH 00Jice 3HAYUTEILHBIM
(Ha 32 %) oTcTaBaHKEM OT KOHTPOJISI COOTHOIICHHS KOJIMYECTB XJIOPOGUILIOB U KapoTuHou 0B (Tabi. 4). Ha
HAIIl B3TJISA, 3TO MOTJIO OBITh CBSI3aHO C 0COOOM 3aIUTHOM (DYHKIMEH MOCIETHUX, MPESTOXPAHSIOIINX CBETO-
YyBCTBHUTENBHBIC XJIOPOPHILIEI OT (POTOTNHAMUYECKUX TTOBPEKACHUH.

Ta6nuua 4. OTHOCHTEIbHBIE PA3THYHS ¢ KOHTPOJIEM BAPHAHTOB OMNbITA C PAa3HOH HHTEHCHBHOCTHIO CBETOHOHOTO
OCBELIEHHs N0 COAEPKAHUIO XJIOPO(UILIIOB M KAPOTHHOMIOB B CyXOM BellleCTBe MHKPO3eJeHH ropoxa 0BOLIHOr0, %

Xnopod bt KaporuHon bt

WHTEeHCUBHOCTH p _ Xnopodwu- 3
B-xapo KCAHTO ~Kapot.~ JIbl Cosoxymbiit
O;z;?:fzig, a b ath atb cymma mg b KCaHTO + Kapotuno- sext™)
[INZE IS uzbl
1 2 3 4 5 6 7 8 9 10 11
50 +116 | +16,5 +129 | 38 | +156 3,8 +30,1 25,0 - +82,9
100 +140 | +24,0 +16,8 | 7,7 | +69,7 +437 | +89,2 25,0 315 +257 4
150 +11,9 | +17.4 | +134 | -38 | +648 3.2 +1915’ -62,5 315 +220,2
250 - - - - +48,0 153 | +955 625 -333 +128,2

IMpumeuanue: IIpouepk (—) 03HAYaET OTCYTCTBHE CTATUCTMYECKU 3HAYMMBIX NO t-KpuTeprto CTHIOJICHTA PAa3IHYMil C KOHTPO-
nem mipu p<0,05; *) CoBokymHbIH 3 (heKT yCTaHOBIEH ITyTEM CIIOXKEHUS JaHHBIX CTOJNONOB 2, 3,4, 6, 7 1 8, ¢ y4eToM UX 3HaKa.

TaxuM 00pa3oM, BBISBICHHBIC MEXBapUaHTHBIC PA3JIMYKs B COCTaBE MUTMEHTHOTO KOMILJICKCA TUIACTH/L
MHUKPO3EJIEHH TOpOXa CBUJAETEIBCTBOBAIM O CYIIECTBEHHOM BIIMSHHUM Ha HEro HUccliieayeMoro (akropa.
C 1enpio BBISBIICHUS MHTCHCHBHOCTH CBETOIMOIHOTO OCBEIICHMS, 00€CTIeUnBINEH MaKCUMAaTbHYI0 B MUHU-
MaJbHYIO CTEIIEHh M3MECHEHUS TEMIIOB OMOCHHTE3a (DOTOCHHTE3UPYIONIMX IMMTMEHTOB OTHOCHTEIHLHO KOH-
TPOJS, JUTsl KOKJIOTO BapHaHTa OMbITA OBUIH ONPENETICHb CYMMapHbIC 3HAYCHHSI OTHOCUTEILHBIX Pa3MEpOB
TMTOJIOKUTENBHBIX W OTPULATENFHBIX PA3IMuUil C MOCICIHNUM I10 O0IIeMY KOJIMYECTBY XJIOPO(UILIOB U Kapo-
THHOHUJIOB, & TAKXE COJIEP’)KAaHUIO OCHOBHBIX ()OpM TaHHBIX MUTMEHTOB. Bo3Bparmiascek k Tabi. 4, HETPYAHO
yOEIUThCS, YTO, B OTJIMYHME OT KAIyCThl OCIIOKOUYaHHOW, 3HAYCHUSI COBOKYITHOCTH 0003HAUYEHHBIX IIPU3HAKOB
Y MHKpPO3EJICHH TOpPOXa XapaKTePHU30BAINCH TIOJIOKUTEIHLHOM HAIIPaBICHHOCTHIO BO BCEX BapHAHTAX OIBITA.
[Tpu 3ToM Haunbosee BbICOKMMH, HA 257 u 220 % NpeBbIaBIIMMI KOHTPOJIBHBIA YPOBEHb, OHH OKA3aJIHCh
HE MpU MUHUMAJIbHOM, KaK B SKCIIEPUMEHTE C KaIllyCTOM, HHTEHCUBHOCTH OCBELICHMUS, a MIPU €€ 3HAUCHUAX
150 u ocoberno 100 MKM/M?CEK, YTO CBHJICTEILCTBOBAIO O HAMOOJbBIIEH HACHIIICHHOCTH €€ aCCUMMIIALIM-
OHHOTO armapara GOTOCHHTE3UPYIONUMH IMIMTMEHTaAMU HMEHHO B ATHX BapUaHTaxX OIbITa. B cooTBeTCTBHM
CO CHIDKEHHEM JIAHHOTO TOKa3aTelsl, YKa3bIBAIOIINM Ha 00eIHEHUEe MTUTMEHTHOTO (DOH/IA IIaCTU MUKPO3e-
JICHH ropoxa, a CJIeI0BaTelIbHO, U Oclia0iieHue (POTOCHHTETUYECKON (hYHKIMH, ObLIO MPOBEJACHO pachpeie-
JICHHE BAPMAHTOB ONBITA C Pa3HOM MHTEHCHBHOCTHIO OCBELICHHUS, BHIPAKCHHONW B MKM/M2CEK, CIETYIOIIHM
obpazoM:
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100> 150 > 250> 50 > 200.

Kak Buanm, B OTIHMUME OT MUKPO3EJIEHU KallycThl OEIOKOYaHHOW, HanboJee HachIeHHBIM GOHIOM ¢o-
TOCHHTE3UPYIOLUINX MUT'MEHTOB B PaAMKax 3KCIIEPUMEHTA XapaKTepHU30BaIUCh 00pa3ibl MHKPO3EJICHH Topoxa
NpY MHTEHCHBHOCTH CBETOAMOMHOrO ocBemieHus 150 u B Gombmieil cremenn 100 MxM/M2cek, Torga Kak
Haubonee o6eHeHHBIM — Ipu 50 1 ocoberHo mpu 200 MKM/M2CeK, BHIOPAHHON B KA4€CTBE KOHTPOIIS.

3akiaoueHue

B pesynbprare mccnenoBanus BIUSHUS WHTEHCHBHOCTH cBeToanomHoro ocsemenus (50, 100, 150, 200,
250 MkM/M%ceK) Ha coiepikaHue B 00pa3lax MUKPO3EJIEHH KarmycThl 6EJTOKOYaHHOM 1 TopoXa OBOMIHOTO (o-
TOCHUHTE3UPYIOIIUX MUIMEHTOB (XJI0podmiioB @ u b, f-kapoTHHa W KCAHTO(PHIUIOB YCTAHOBICHO CIIEAYIO-
iee.

CHIKEHIE MHTEHCHBHOCTH OCBelleHHst 10 150 Mkm/M?cek OTHOCHTENbHO KOHTpousa (200 mxm/m’cek)
MIPUBOJIIIO K HambOoyiee BBHIPAKEHHOMY B paMKax JKCIIEpUMEHTa 00CTHEHHIO MHUKPO3EJIeHH KaITyCTHI 3eie-
HBIMH TUTACTHAHBIMH TUTMEHTamMu Ha 27 % 1O CpaBHEHHMIO C KOHTPOJIEM, TOTJa KaK €€ CHIDKEHHE IO
100 MKM/M?CeK yKe He OKa3bIBAJIO 3HAYMMOTO BIUSHHMS HA UX O0IIEe CoepKaHue, a NaubHeMIIee CHIKEHUE
10 50 MKM/M2ceK CrocoOCTBOBANO OOOTAIICHUI0 UMH MUKpO3€NeHH Gonee 4eM Ha 16 %. YBenudeHune xe
MHTEHCHBHOCTH OCBeIleHHs 10 250 MKM/M2cek 00yCIIOBIMBAJIO CXOJHOE C YCTAHOBJIEHHBIM NP MHTEHCHB-
Hoctu 150 Mkm/M2cek 0benHeHre MUKpo3eieHn xaopoduuiamu Ha 18 %. IIpu 5TOM B IMHAMHUKE HAKOILIE-
HUS B HE KapOTHHOWJIOB BBISIBJICHBI 3aKOHOMEPHOCTH, aHAJIOTUYHBIE YCTAaHOBJICHHBIM ISl XJIOPO(UIIIOB, U
JIUIIL TIPU UHTEHCUBHOCTH ocBemenus 50 u 100 MKM/M2CeK OTMeUeHa aKTUBU3AIMs WX HAKOIJICHUS Ha 24 U
12 % u ero ocnabnenne Ha 14 u 8 % npu unrencusHoct 150 m 250 mMrm/M?cek. HecMoTps Ha cX01cTBO
MPOQUINPYIOMUX TSHIASHIMA B HAKOTUIEHUH XJIOPO(PHIUIOB U KapOTHHOUIOB, BO BCEX CITydasx TEMITbl OHO-
CUHTE3a XJIOPO(HUILUTOB OBUTA HMXKE, a KAPOTHHOMIOB — BBIIIE, YeM B KOHTPOJIE, TP HauOOJIbIIEH aKTHBU3a-
LMK HAKOIUIEHHMS f-KapoThHa Ha (OHEe MHTeHCUBHOCTU ocBemenus 50 u 100 mxm/m%cek.

B cooTBeTCTBUH CO CHMKEHHEM COJep KaHUs IIACTUAHBIX MUTMEHTOB XJIOPOIUIACTOB B MUKPO3EIICHN Ka-
MYCTHI, YKa3bIBAIOIIEM Ha MOTEHIMAILHOE ociadiieHne (POTOCHHTETHYEeCKOH (DYHKIIMH, BAPHUAHTHI OTBITA C
pa3sHON MHTEHCMBHOCTBIO CBETOIMOIHOTO OCBEIICHHMS, BBIPAKEHHOH B MKM/M’CEK, OBbLIM pacrpeseseHsbl
CJICYIOIUM 00pa3oM:

50> 100>200 >250 >150.

Takum oOpazom, Hambolee HACBHIIICHHBIM (HOHIOM (DOTOCHHTE3MPYIOMNUX MUTMEHTOB B PaMKaX JKCIIe-
pUMEHTa XapaKTepHU30BAIACH 00pa3llbl MUKPO3EIEHH KaIlyCThl MIPH MHTEHCUBHOCTH CBETOIMOIHOTO OCBE-
menus 100 u ocobenno 50 MkM/M2cek, Torza Kak Hambonee 00eTHEHHBIM — mpu 250 M OCOOEHHO IIpH
150 mMkM/M?CeK.

B ornmume oT KamycThl 0eOKOYaHHOW, B MUKPO3EJIEHH ropoxa OBOIIHOTO HauOoIbIIee CoiepKaHue U
3€JICHBIX, M JKENTHIX IUIACTHIHBIX NMUATMEHTOB YCTAaHOBJIEHO IPH WHTEHCHUBHOCTH OcBelleHus He 50, a
100 Mxm/M2cex, Torma Kak MUHMMaabHOe — He mpu 150, a mpu 200 u 250 Mxm/M%ceK B IIEpBOM Cllydae M
200 mxm/M%cex Bo BTOpom. IIpu 3TOM BO3zIEHCTBHE HCCIIEMLYEMOro (pakTopa CHOCOOCTBOBANO MPEHMYLIE-
CTBEHHOMY YCHJICHHIO HAKOIUICHHS MepBhiX Ha 13—17 % u BTOPHIX (B OCHOBHOM 3a CUET KCAHTO(PHILIOB) Ha
16-70 %.

B cooTBeTCTBHM CO CHIKEHHEM COJIEpKaHHS TUTMEHTOB XJIOPOILIACTOB B MUKPO3EIIEH! ropoxa, YKa3bl-
BaIOIIUM Ha MOTEHIMAILHOE OCJIa0JIcHHEe (POTOCMHTETHUYSCKON (YHKIINY, BAPUAHTHI OIbITA C PA3HON UHTCH-
CHUBHOCTBIO CBETOIMOJIHOTO OCBEIIEHHMS, BHIPAKEHHOH B MKM/M’CEK, ObUIM PACTIPEIEIEHbI CIIEAYIOIHMM 00-
pazom:

100> 150 > 250> 50 > 200.
TakuMm 00pa3oM, B OTIMYME OT MUKPO3EIIEHU KaIyCThl, Hauboyiee HaChIIIEHHBIM (POHAOM (OTOCHHTE3HUPY-
IOIUX TTUTMEHTOB B PaMKaX KCIIEPUMEHTa XapaKTepPH30BaIUCh 00pa3Ibl MUKPO3EJIeHN ropoxa Mpu MHTEH-
CHBHOCTH CBETOIMOAHOTrO ocBemieHust 150 u B Oousbineit cremenn 100 MKM/MPcek, TOrJa Kak HauOolee

06enHeHHBIM — Ipu 50 1 0co6eHHo npu 200 MKM/M2CeK, BHIOPAHHOI B KaUeCTBE KOHTPOJIS.
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YK [631.95:631.872]:631.445.24

O B3AUMOCBSI3U MEXKY COAEPKAHUEM TSI’KEJIBIX METAJIJIOB U TYMYCA
B JIEPHOBO-MIOI30JIMCTOM JIETKOCYI'JIMHUCTOM MMOYBE

B. 5. BOPOBBEB, H. A. KASAKEBUY

YO «benopycckas eocyoapcmeennas opoenos Oxmabpwvckou Pesontoyuu
u Tpyoosoeo Kpacnozo 3namenu cenbCKOX03A1UCMBEHHAA AKAOEMUAY,
2. l'opku, Pecnybauxa Benapycs, 213407

(ITocmynuna 6 pedaxyuio 22.09.2022)

B cmamve npedcmasnenvi pe3yiomamul u3yueHus: 83auUMOC8A3€eU MeHCOY COOePHcAHUeM 8 NOUEe NOOBUINCHLIX COeOUHEHULl MeU,
YUHKa, Jicenesd, KaOMus, CeUHYA U Mapeanya ¢ 0OHOU CMOPOHbL U COOEPAHCAHUEM 8 nouse cymyca ¢ opyeoil. lIpugedenvl mpenoogvle
MOOenU USMEHEHUs COOEPIHCAHUA NOOBUICHBIX COCOUHEHUT MACENbIX MEMALNIO8 8 NOYBE 8 3ABUCUMOCIILL O ee 2YMYCUPOSAHHOCHI.
Tloxasano, umo 6 unmepeane 2ymycupo8aHHOCMU A8MOMOPPHOU 0epHOBO-NOO30IUCHON JlecKOCY2uHUCmoll noygsl om 1,5 0o 5,0 %
JUHUSA MPEHOA, XAPAKMEPUSVIOWAs B3AUMOCEA3b MENHCOY COOEPIHCAHUEM 8 NOUBE NOOBUICHOU MeOU U 2YMYCA UMENA 8UO NepeGepHy-
motl napabonsl. Ilpu 3mom Haumenvuiee coOepiIcane 8 nouse NOOBUINCHBIX COeOUHeHUl Medu (2,54 me/ke) npuxoounoce Ha yuenm-
Hble naowaoku ¢ cooeporcanuem 8 nouge eymyca 2,5-2,6 %, maxcumanvhoe (5,42 me/kz) — ¢ cooeporcanuem eymyca oxono 5,0 %.
B smom oice unmepeane cymycuposannocmu nougsl ygeaudenue cooepaicanus 2ymyca na kasxcowvii 1,0 % conpogosrcoanocs ysenuue-
HUEM COOePAUCAHUs NOOBUIICHLIX coedunenuii yunka na 2,9 me/ke (Y=0,9116X%-3,0296X+7,0857, npu R?=0,27), ymenviuenuem co-
Oepaicanus noOsUNICHbIX coedunenutt Jcenesa 6 cpeonem na 2134,1 me/xe (Y=-2134,1X+26030, npu R?=0,27), a maxoice ysenuuenu-
em codeparcanis nodsusicHvlx coeounenuii kaomus na 0,0094 mr/kr (Y = 0,0094X + 0,0055, npu R?=0,35).

B unmepeane cymycuposannocmu nouevt om 1,5 00 5,0 % codepoicanue nooguiCHbIX COCOUHEHUL CBUHYA HAXOOULOCh 8 NPedenax
om 5,07 00 7,28, mapeanya om 41 0o 178 me/xe, npu 3mom KopperayuoHHbIX 3a8UCUMOCTell OGHHBIX NOKA3Amenell Om COOepHCaHUs
8 NOUBE 2YMYCA BbIAGLEHO He DblIO.

Kniouesvie cnosa: magicenvie Memaiivl, yMyCUpOGAHHOCHb NOUBbL, NAXOMHbBLI 20PUZOHM, MPEHO08As MOOeNb, KOIPhuyuenm
Koppenayuu, ypasHeHue pespeccuu.

The article presents the results of studying the relationship between the content of mobile compounds of copper, zinc, iron, cad-
mium, lead and manganese in the soil, on the one hand, and the content of humus in the soil, on the other. Trend models of changes
in the content of mobile compounds of heavy metals in the soil depending on its humus content are presented. It is shown that in the
range of humus content of automorphic soddy-podzolic light loamy soil from 1.5 to 5.0 %, the trend line characterizing the relation-
ship between the content of mobile copper and humus in the soil looked like an inverted parabola. At the same time, the lowest con-
tent of mobile copper compounds in the soil (2.54 mg/kg) fell on the accounting plots with a humus content of 2.5-2.6 % in the soil,
the maximum (5.42 mg/kg) — with a humus content of about 5.0 %. In the same interval of soil humus content, an increase in humus
content by every 1.0 % was accompanied by an increase in the content of mobile zinc compounds by 2.9 mg/kg (Y=0.9116X?-
3.0296X+7.0857, at R?=0.27), a decrease in the content of mobile iron compounds by an average of 2134.1 mg/kg (Y=-
2134.1X+26030, at R?=0.27), as well as an increase in the content of mobile cadmium compounds by 0.0094 mg/kg (Y= 0.0094X +
0.0055, with R?=0.35).

In the range of soil humus content from 1.5 to 5.0 %, the content of mobile compounds of lead was in the range from 5.07 to 7.28,
manganese — from 41 to 178 mg/kg, while there were no correlation dependences of these indicators on the content of humus in the
soil.

Key words: heavy metals, soil humus content, plow horizon, trend model, correlation coefficient, regression equation.

Beenenue

K TsprenpiM MeTamiaM OTHOCSATCS XMMHYECKUE DJIEMEHTHI C aTOMHOM Maccoii Oornee 50 aTOMHBIX €AMHHIL
U yenbHBIM BecoM cBbime 5 r/cm® [1]. Cpeau HEX JOBOJBHO MHOTO MHUKPOZJIEMEHTOB, SBISIOIIMXCS HEOO-
XOJUMBIMH 1 HE3aMEHUMBIMUA KOMITOHEHTAMU KHUBBIX OPraHU3MOB. Takue 371eMEeHTHI Ha3bIBAIOTCS 3CCEHITH-
anbHBIMH [2]. OHU YCKOPSIIOT U PETYIHUPYIOT (U3UOJIOTHYECKUE TTPOIECCHI M ABJISIOTCS TOKCHUHBIMH JIHIITh
MIPY BBICOKUX KOHIEHTpaIwsx. B ycnoBusix Pecryonuku benapychk Hanbomnee paciipoCTpaHEeHHBIME SIBIISFOT-
Csl TaKW€ JCCEHIMAIbHBIE AIEMEHTHI KaK MeJIb, IMHK, MapraHell, >kene30. [Ipu 3Tom nepBeie Tpyu U3 HUX HC-
MOJIL3YIOTCSL B KaYECTBE MUKPOYI00OpeHnid. X nedunut uim n30bITOK B OPraHU3ME YeIOBeKa CHIDKAET ero
YCTOHUYUBOCTh K HEOJIATONPUATHBIM (PaKTOpaM OKpYKarolied cpejibl, HapymaeT paboTy UMMYHHOH U aHTH-
OKCHJIAaHTHOW 3aIlIMThI, TOBBIIIAET PUCK PA3BHTHS PACHpPOCTPAHCHHBIX 3a00JICBaHMIA, CHIDKAET KadecTBa
*13HH U 3P PekTHBHOCTD NeueOHbIX MeponpusTiid. Cpelii He 3CCEeHIMANBHBIX 3arPs3HUTEINICH OKpYKaromIeh
Cpelbl IIUPOKO BCTPEYAIOTCS CBUHEI M KaJAMHH, OTHOCSIIMECS K MEPBOMY, TO €CTh K BBICHIEMY KJaccy
OITaCHOCTH.

[NonaBnstomee OONBIIMHCTBO TSDKEIBIX METAUIOB 3aKPEIUIAIOTCS B T'yMYCOBO-aKKYMYJISTUBHOM TOPH-
30HTe MOYBBL. OHHU TOTJIOIIAIOTCSA MMOBEPXHOCTHIO MOYBEHHBIX YACTHI, BXOAAT B COCTaB KPHCTAJLUTUIECKUX
PENIETOK TIIMHUCTBIX MHUHEPAJIOB, HAXO/ISATCS B PACTBOPEHHOM M B Ta3000pa3HOM COCTOSIHUSX, CBSI3BIBAOTCS
OpPTaHUYIECKUM BEIIECTBOM M IMOYBEHHBIMH MHKPOOpPTaHU3MaMH [3].

HakomneHnue B mouBe TsDKENBIX METANIOB BO MHOTOM 3aBUCUT OT YPOBHS XMMM3AIUU 3E€MIICACNIUS, B
YaCTHOCTH OT NPUMEHEHHSI MUKPOYJOOPEHNH, MUHEPAIbHBIX U OPTaHUYECKUX YAOOPEHNH, CPEACTB 3aIIUThI
pacTenuit, u3BectkoBaHusl. [Ipu s3Tom B PecrryOnmke benmapyck MuHepaibHbIe YI0OpESHUS IPOU3BOAATCS, KaK
MIPaBHIIO, M3 OTHOCUTENFHO YHCTOTO CBHIPHS U CYIIECTBEHHOTO BIMSHUS HAa HAKOIUICHHUE TSDKENBIX METaIOB
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He okasbiBaoT [4]. UTo kacaeTcsi OpraHn4eckux yAOOpEeHUH, TO HAKOIUICHUIO TSKEIBIX METaJUIOB B MOYBE
CIOCOOCTBYIOT JIMIIb AJUTEIBHOE CUCTEMATHYeCKOe MPUMEHEHNE BBICOKHX /103 HABO3a U B MEPBYIO 0Yepeab
Oecnonctunognoro. Ilpu 3ToM Ha GoHE peryIIpHOTO MPUMEHEHHS OOJBINX 103 OPTAaHMUSCKUX YAOOPCHMI
MPOMCXOJHUT 3HAUYNUTENFHOE U3MEHEHHE arpOXMMHUYECKUX CBOMCTB MOYBBI. MeEHseTCsl peakuus cpelibl, yBe-
JUYABACTCS COJEpPKAHUE TyMyca, U3MEHSIOTCSI KOHIIEHTPAIMS M COCTaB IMOYBEHHOTO PAacTBOPA, COOTHOIIIE-
HHUE TOTJIOLICHHBIX KaTHOHOB, 00pa3yloTCsl OpraHOMUHEPATbHBIE COSMHEHHS, CYIIECTBEHHO OTJIMYAIOIIHe-
CSl MEUTPAIIMOHHOHN CITOCOOHOCTBIO, YTO B KOHEYHOM HTOTE CKa3hIBAETCA Ha COAEP)KaHWU B IMaXOTHOM TOPH-
30HTE€ MUKPOAJIEMEHTOB U TSDKEJIBIX METAJUIOB B 1IeJIOM. IMEHHO 1MOSTOMY OAHOM M3 3a/1a4 HAIIUX MCCIIEHO0-
BaHWH SBUJIOCH OIPENIEICHNE B3aWMOCBS3EH MEXIy COIEpKaHHWEeM B TOYBE T'yMyca M COJIEpXKaHHEM I0-
JBIDKHBIX COCTUHEHUI HEKOTOPBIX TSDKEJIBIX METANJIOB, @ TAKXKE BBISIBICHHE KOJMYECCTBEHHBIX MOKa3aTeeH,
XapaKTEePU3YIOIINX 3aBHCUMOCTD COJIEPKAaHUS TSDKENIBIX METAIIOB OT T'YMYCOBOTO COCTOSIHUS TIOYBBI.

OcHoBHas 9acTh

HccnenoBanns mpoBOAMINCH METOIOM YYETHBIX IUTOMAAOK [5]. [l 3TOro B MpOW3BOJACTBEHHBIX ITOCE-
Bax YKCII «CoBxo3-kombunaT «I"opkn» ["operkoro paiiona MoruneBckoii o6iactu Obl10 og00paHo mote,
pacmnoyoXeHHOe BOIM3M KUBOTHOBOAUECKOH (epMbl. [lanHOe mone mMmeet mupuHy okono 400 M u AnmuHy
Oosiee 2 KM, OHO PacloyiOKEHO BIOJIb aBTOMOOMIIBHOM Tpacchl Ha AEPHOBO-MOA30JMCTON OYBE, HMEIOIIEH
OJIMHAKOBYIO HCTOPHIO, OTIMYAIOIIYIOCS BEIPOBHEHHBIM pelibe(hoM 1 aBTOMOP(HBIM THIIOM yBIaKHEeHUs. Ha
3TOM TIOJIEe JUIMTEIBLHOE BPEMS PEryJISIPHO BHOCSTCA OpraHuveckue ynoOpenwus. M3-3a Gosee BBICOKHX /103
BHECEHUS OpTraHNYECKUX yMoOpeHuid BOIN3N JKUBOTHOBOIUECKOW (hepMbI M 3HAUNTEIIFHO MEHBIIINX Ha yaa-
JIEHHUH OT Heé€ B Pa3HbIX KOHIAX IMOJIA BBIACICHBI YHAaCTKHU CO 3HAYUTCIILHBIMU pasinidruiaAMHi B TYMYCHUPOBaH-
HOCTH TIaXOTHOTO TOopu30HTa. Ha 3THX ydacTkax HamMu OBUIH 3aJI0KEeHO 29 yYeTHBIX IJIOMIAIOK, C KOTOPBIX
oTOHMpanuch 00pa3iibl TIOYBHI JUIS aHAIHM3a Ha COAEpKaHHe TyMyca U TshKelbIX MeTainioB. [lomydeHnHsie pe-
3yJIBTATHI IOIBEPTHYTH KOPPEISAIIUOHHO-PETPECCHOHHOMY aHAIH3Y.

B nammux HCCIICAOBAHUAX COACPKAHNE I'YMYyCa B IaXOTHOM T'OPU30OHTC YUCTHBIX ACIITHOK HaXOAWJIOCH B
npenenax ot 1,59 no 5,3 %. IIpu 3ToM comepkaHue NOABMKHBIX COCAMHEHUN MeaH (MMEILX 0co00e 3Ha-
YeHHE B MMUTaHUHU pacTeHHi) Koiebanock oT 2,12 10 5,95 mr/kr (puc. 1) 1 ObUT0 MakcHMalbHBIM Ha JCJISH-
KaX C BBICOKHM COJIEpKaHHEM T'yMyca, 9TO B MIEPBYIO odepeb OOBACHSAETCS OONBIIMMHA J03aMU OpTaHude-
CKUX YAOOpEeHHUH, a COOTBETCTBEHHO M OOJIBIIMM KOJIMYECTBOM MEHM, MOCTYMAIOIIEH ¢ HUMH B Mo4By. B3a-
MMOCBSI3b MEXKIY COJEpXKAHHEM B IOYBE TYMyca U COAEpKaHHEM TOJBIKHBIX (OPM MEIH XapaKTepH30Ba-
nack kod(¢unuentom anmpokcumanuu (R?) pasmom 0,79 M TOAYMHANACH YPABHEHUIO pErPECCHU
V=0,4866X2-2,4963X+5,7382 (puc. 1).

MoABUKHbIE 7,00
coefMHeHnA Meay, 6,00
Mr/Kr 5,00 * /

4,00

3,00 W’/ s
2,00
1,00
0,00 -

0,0 1,0 2,0 3,0 4,0 5,0 6,0
lfymyc, %

TpennoBast MOJENIb U3MEHEHUS COIEPIKAaHUS IIOJIBUKHBIX COSMHEHUN ME
B 3aBUCHUMOCTH OT COJEPIKaHUs Tymyca

Conepxanue rymyca (X, %)

VpaBHEHME perpeccuu R?
15 2,0 2,4 2,5 2,6 2,7 3,0 3,5 40 4,5 5,0
v=0,4866X?-
2 4963X+5,7382 0,79 | 3,09 | 269 | 255 | 254 | 254 | 255 | 263 | 296 | 3,54 | 4,36 | 542

Puc. 1. B3auMocBs3p MeXIy COmepKaHUEM MOABIKHBIX coennHeHui menu (Y, Mr/kr) u rymyca (X, %)
B JIEPHOBO-TIO/I30JIMCTOM JIETKOCYTIIHHUCTON 1TOYBE

JInans TPEHAA, XapaKTCPpU3yrolaa B3auMOCBA3b MEXKIY COACPKAHHUEM B IMOYBC HOHBH)KHOﬁ MEIN U I'y-
Myca MMeJia BUJ MepeBepHyTOH mapaboibl. [Ipy 3TOM HauMeHbIIee COJepKaHUE B MOYBE MOABHKHBIX CO-
eAMHEHU MeU MPUXOAWIIOCH Ha yUeTHBIE IUIOMAAKH C COAepKaHNEeM B mouBe rymyca 2,5-2,6 %. O0bsic-
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HSIETCS 3TO TE€M, YTO T0YBA C TAKUM COJICpPKAHHUEM TyMyca OTJIMYAaeTCs HAWOOJNBIICH MPOIyKTHBHOCTHIO
[6, 7], a cOOTBETCTBEHHO U 00JIee BRICOKMM BBIHOCOM TIOJIBIKHBIX COCMHEHUH METU ¢ OTUYKIACMOH ¢ TIOJIs
NPOIYKLIHEH.

Ha »3THx xe yuYeTHBIX ILIONIAIKaX COACPKAHUE B MOYBE MOJBMKHBIX COCIUHCHUN ITUHKA HAXOJUIOCh B
npenenax ot 4,59 mo 14,73 mr/kr. llpocnexunBaercs yeTkas 3aBUCHMOCT YBEIHUYEHIS JAHHOTO TTOKA3aTels
M0 Mepe BO3pacTaHUs COJICPKaHUS B MOYBE rymyca (puc. 2). 3ta 3aBHCUMOCTb MOJYUHSIIACH YPAaBHCHUIO
perpeccun Y=0,9116X2-3,0296X+7,0857. B untepBane rymycuposannoctd ot 1,5 10 5,0 % yBenuuenue
COJICpPKaHUsl TyMyca B IMTAXOTHOM TOPH30HTE MOYBHI Ha 1 % COMPOBOXKIAIOCH YBEIMYCHUEM COJCPIKAHUS
MTOABMKHOTO IIMHKA B CpeIHEM Ha 2,9 MI/KT.

18,0

MoasuXxHble
16,0
coeanHeHUA ® ®

14
a, ’
LMHK Mr/KrlZ,O

10,0
8,0 * PR ] L 2

6,0

4,0 Wﬁ/

2,0

0,0 -
0,0 1,0 2,0 3,0 4,0 5,0 6,0

Fymyc, %

TpennoBast MOJENb U3MEHEHUS COAEP KAHUS MTOABHKHBIX COETMHEHUM LIMHKA
B 3aBHUCHMOCTH OT COJIEpPKaHUsA I'yMyca
Cognepxanue rymyca (X, %)

VpaBHEHHE PErpeccHu R?
15 1,6 1,7 1,8 2,0 2,5 3,0 3,5 4,0 4,5 5,0

V=0,9116X?-3,0296X+7,0857 | 0,67 | 4,59 | 457 | 457 | 459 | 467 | 521 | 6,20 | 7,65 | 9,55 | 1191 | 14,73

Puc. 2. B3anMocBs3b MEXIy COiepKaHNEM MOABIKHBIX coeAnHeHnH nuHKa (Y, Mr/kr) u rymyca (X, %)
B Z[epHOBO'HOI[SOHHCTOﬁ J'ICFKOC}/FJ'II/IHHCTOi;I TI04YBE
B »TOM X€ mHTepBasie ryMyCHpPOBAaHHOCTH MTOYBBI CYMMAapHOE COJEpKaHHe MOBM)KHBIX COCAMHEHUN
JIBYX-TPEXBAJIIEHTHOTO elle3a HaXOAWIOCh B mpenenax oT 22829 mo 15360 mr/kr. KoppensimonHas CBs3b
JTAHHOTO TIOKa3aTess ¢ COAep KaHHEM B MOYBE TyMyca OKazajach CpefHel u oTpurareabHod. OHa XapakTe-
pu3oBanach KO3(QQHUIUEHTOM Koppeisuun paBHoM —0,52 W TOAYMHSIIACE YPaBHEHHIO pPErpeccuu
Y=-2134,1X+26030 (puc. 3).

30000
MoaBuXHble 25000 ®
coegnHeHus d »
xenesa, Mr/Kkr 2T ¢ 'S
’ 15000 ®w®
< <
10000
5000
0 o———————————————
0,0 1,0 2,0 3,0 4,0 5,0 6,0
rymyc, %
TpeHlIOBaS[ MOICJIb U3BMCHCHUS COl]ep)KaHI/IH IIOABH>XKHBIX COG]IPIHCHI/II‘/’I JKeJie3a

B 3aBUCHMOCTH OT COJICPKAHUS TyMyca
Conepxanue rymyca (X, %)
15 2,0 2,5 3,0 3,5 4,0 4,5 5,0
V=-2134,1X+26030 0,27 | 22829 | 21762 20695 19628 18561 17494 16427 15360

YpaBHeHne perpeccuu R?

Puc. 3. B3auMocBs3b MEXTy COlepKaHUEM MOABIIKHBIX coeAnHeHnH xenesa (Y, Mr/kr) u rymyca (X, %)
B IEPHOBO-TIO[30JIMCTOH JICTKOCYTIIMHUCTOH HOUBE
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AHanu3 3TOH CBS3M IMOKA3bIBAET, UTO TPU CONEP’KaHUH B MouBe rymyca ot 1,5 no 5,0 % yBenudenue ry-
MYCHPOBaHHOCTHU IOYBBI Ha 1 % CONPOBOXKIATIOCH YMEHBIIEHUEM COJEP)KaHUs B II0YBE IOJBUKHBIX COEIU-
HEHMH jkene3a B cpenHeM Ha 2134,1 mr/kr.

OnHoli U3 BO3MOXKHBIX TIPUYUH CYIIECTBEHHOTO CHW)KEHHSI COAEPKaHHS MOIBMKHBIX COCMHEHUM Kelle-
3a B [I0YBE 110 MEPE yBEIMUYCHUS €€ I'yMYCHPOBAHHOCTH SIBJISIETCSI 0Opa3oBaHUE OOJBILET0 KOJINYECTBA €r0
OpPTraHO-MHUHEPAIbHBIX COCOUHEHHUM, B TOM YHCIE HEPAaCTBOPUMBIX B BOAE I'yMaTOB M (yJIbBaTOB XeJe3a.
[TocnenHue cnocoOHBI PaCTBOPATHCS B BOJE JIMILL MPU KUCIOH peakuuu cpeabl. B aToM ciydae oHu Murpu-
PYIOT 3a Ipeaesbl NaXOTHOIO TOPU30HTA C HUCXOISIIMMH TOKAaMH BOJBI U aKKyMYJHUPYIOTCS B WILTIOBHAJIb-
HOM ropuzoHre. Kpome Toro, no mepe yBenudeHus coaepkaHus B I0YBE I'yMyca BO3pacTaeT OHOIOTHYecKast
AKTHUBHOCTD TOYBBI, YBEIMUMBACTCS BBIIEICHUE TOYBEHHOH OMOTOHM YIJIEKUCIIOTO ra3a, 4To CcriocoOCTBYyeT
CHIDKCHHIO OKHCIIUTENFHO-BOCTAHOBUTEIBHOTO TOTEHIIMANA MMOYBBl U (YOPMHUPOBAHUIO OOJBIIETO KOJTUYe-
CTBAa 3aKHUCHBIX COEAMHEHHH )KeJIe3a, CIIOCOOHBIX TAaKXKe BBIMBIBATHCS M3 TAXOTHOI'O TOPU30HTA.

B nammx uccrienoBaHusiX CoAepKaHUE MOABIKHBIX COeIUHEeHMI Kaamus koiiebanock ot 0,01 mo 0,06 %
W BO3pacTajio Mo Mepe yBEJIHUYeHHs COAepkaHHs Tymyca B mouse (puc. 4). Kagmuii oOpaszyer ymepeHHO
YCTOMUYMBBIE KOMIUIEKCHI C Pa3HOOOpa3HBIMH OPraHUYECKUMH COEOUHEHMsMH. IIpu 3ToM B KOMILIEKce C
(yIBBOKHCIOTAMU M TYMHHOBBIMH KHCIOTaMu cBsi3aHo oT 4 1o 40 % xanmus. Kpome toro, ot 2 no 27 %
9TOI'0 3JIEMCHTA MUTPHUPYET B IIOYBC B COCTAB€ OPraHU4CCKUX COCIII/IHCHI/Iﬁ THUIIA JIMIIUO0B.

B namewm cinydae KoppesILMOHHAs CBA3b MEXy 3HAUEHHEM JaHHOTO MOKAa3aTellsl U COAEPKaHUEM B I0Y-
Be ryMyca Oblia cpemaHedt npsmonuHeiHo#. OHa Xapakrepu3oBanach kodhdummentom koppemsunn 0,59 u
ypaBHeHueM perpeccun Y = 0,0094X + 0,0055.

B unrtepBane rymycupoBaHHOCTH MO4BHI OT 1,5 10 5,0 % mpu yBeIMUEeHUU COJEpKaHUs B ITOYBE rymyca
Ha 1 % conepxaHue MOABMKHBIX COCTMHEHUH KaagMus Bo3pacTaio B cpenHeM Ha 0,0094 mr/kr.

MoaBuHbIE 0,070
coeAMHEeHUsA
KaaMMWA, MI/Kr greL *
0,050 & \ 2
0,040 *>—0
0,030
0,020 > —&
0,010 . g %—
0, (000 00— ———
0,0 1,0 2,0 3,0 4,0 5,0 6,0
rymyc, %

T —
TpeHJIOBaSI MOJEJIb UBMECHCHU S COACPKAHUA TOABUKHBIX COCTMHEHUN KaJIMUS

B 3aBUCHUMOCTH OT COAEPIKaHUs r'yMyca
Copnepxanue rymyca (X, %)

VpaBHeHHUe perpeccuu R?
15 2,0 2,5 3,0 3,5 4,0 4,5 5,0

Y =0,0094X + 0,0055 0,35 0,0196 0,0243 0,0290 0,0337 | 0,0384 | 0,0431 | 0,0478 | 0,0525

Puc. 4. B3auMocBs3b MEXTy COlepKaHUEM MOABIKHBIX coennHeHni kaamust (Y, Mr/kr) u rymyca (X, %)
B IIepHOBO'HOIBOHI/ICTOﬁ IIeFKOCyI‘IIPIHPICTOfI IIO4YBEC

Cnenyer OTMETUTD, YTO B MHTEPBaAJIE TyMYCUPOBAaHHOCTH MOUBHI OT 1,5 10 5,0 % coneprkaHue MOABIK-
HBIX COCIMHEHMI CBUHIA HAXOIUIIOCh B mipeaenax ot 5,07 no 7,28, maprania ot 41 mo 178 mr/kr. [1pu sTom
KOPPEISIIIMOHHBIX 3aBUCUMOCTEH JaHHBIX MIOKa3aTelIei OT COIepIKaHus B TIOYBE I'yMyca BBISBICHO HE OBLIO.

3akaoueHne

B uHTEpBasie T'yMyCHPOBaHHOCTH aBTOMOP(HOH JTePHOBO-TTOA30IUCTOH JIETKOCYTITUHIUCTOM MOYBHI OT 1,5
10 5,0 % nuHUS TpeHAa, XapaKTEPHU3YIOIas B3aUMOCBSI3b MEXKIY COACPKAHHUEM B IIOYBE MOJBHIKHBIX CO-
eJMHEHUH MENU U TyMyca UMella BUJ| IepeBepHyTOl napabonsl. [Ipu 3ToM HauMeHbIee cofepKaHnue B MOY-
BE IMOJIBIXKHBIX COSAMHEHUN Meu (2,54 MI/KT) MPUXOAUIOCH Ha YUSTHBIC IDIOMIAJKH C COJICPKaHUEM B IT0Y-
Be rymyca 2,5-2,6 %, makcumainbsHoe (5,42 Mr/KT) — ¢ coiepkanueM rymyca okouio 5,0 %.
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B sToM ke mHTepBasie TYMyCHPOBAaHHOCTH IOYBHI YBEITMYEHHUE COJIepKaHMUs Tymyca Ha Kaxapid 1,0 %
COIIPOBOKIAIOCH YBEIHIEHHEM COJEPKAHUS MOABMKHBIX COEIUHEHMH nuHKa Ha 2,9 mr/kr (V=0,9116X?-
3,0296X+7,0857, npu R?=0,27), yMeHbIIEHHEM COEP/KAHUS HMOJBUKHBIX COEAMHEHHI *kKele3a B CpelHeM
na 2134,1 mr/xr (Y=-2134,1X+26030, npu R?>=0,27), a Takke yBeIHYEHHEM COAECPKAHMS TTOJABMKHBIX CO-
equaennii kagmus Ha 0,0094 mr/kr (Y = 0,0094X + 0,0055, mpu R?=0,35) .

B unTtepBane rymycupoBanHOCTH OUYBHI OT 1,5 10 5,0 % coneprkaHue MOABIMKHBIX COSAMHEHUI CBUHIIA
Haxoauioch B mpenenax ot 5,07 xo 7,28, mapranua ot 41 no 178 Mr/kr, mpu 3TOM KOPpEJSLUOHHAS CBS3b

JaHHBIX ToKa3aTeie ¢ COACPIKAaHNUEM B ITOYBE Ir'yMyCa OTCYTCTBOBAJIA.
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POJIb CATIOHUHOB B 3AIIIMTE TUJIAKOUJTHOW MEMBPAHbBI
OT XOJIOJOBOI'O CTPECCA
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Uncemumym 6omanuxu Hayuonanonoti Axademuu Hayx Asepbaiidocana,
2. baxy, Azepbaiioncan, AZ1004, e-mail: sevil_fotosintez@mail.ru

(ITocmynuna 6 pedaxyuro 29.09.2022)

Hcenedosamnsv cocmosinust (pomocunmemuyeckux nusmemos xaopodun a 663, xropogun a 680, xnopogun b 645 u xapomunoude:
445, 470, 500 ¢ 7 onesuvix npopocmkos nuienuywl (Triticum aestivum L.), nodseperymoix nuskomemnepamypromy cmpeccy, (4C) u
NPOMEKMOPHBIX CEOUCE CYMMbL CANOHUHO8 6 OAHHBIX ycaosuax Huskomemnepamypmuwviii cmpecc npusooun K 0ecmpyKmugHOMY
UBMEHEHUIO NUSMEHMO8 U UX CoOomHoueHuto. bolio nokazano ymo, HusKomeMnepamypnbuZ cmpecc uU3meHsem KoJludyecmeeHHoe co-
oeparcanue KaxK X10po@uiios, maxk u Kapomurouoos. [Jobasnenue 6 cpedy 8bipAusaHus 6 YCA0BUAX CYMMbl CANOHUHO8 HUZKOMEM-
nepamypHo20 cmpecca npueoouio K 80CCIMAHOBIEHUI) COOMHOUEHUU (DOPMbI XI0POPUILA U KAPOMUHOUOO8 K HOpMe. BozmoocHo
60CCMAHOBTIEHUE codep:»canue NUSMEHMO8 CEA3AHO CO CHOCOOHOCMbIO Cymma canoOHUHO8 Hopmaiuzoeantdb OUNUNUOHDIL CLLOU MUAA-
KOUOHBIX MeMOPAH paspyuiaemvlii HU3KomemMnepamypHuoim cmpeccom. Kpome mozo, Hanuuue KapomuHouoos AeIsouuxcs Hegep-
MEHMAMUSHIM AHMUOKCUOAHMOM Uepaem 60abUYI0 POib 8 3auyume MULAKOUOHBIX MEMOPAH OM NOBPENCOEHUIL.

Knrwuesnvie cnosa: nuwexnuya, Hu3l<omemnepamyprlﬁ cmpecc, CneKmpbl nO2l1OULEHUA, ¢omocuHmemuueCKue nucmenmsl, peax-
mueHvle hopmbl KUCIOPOOd, CANOHUHBI.

The states of photosynthetic pigments chlorophyll a 663, chlorophyll a 680, chlorophyll b 645, and carotenoids 445, 470, 500 in
7-day-old seedlings of wheat (Triticum aestivum L.) subjected to low-temperature stress (4 °C) and the protective properties of total
saponins under these conditions were studied. Low-temperature stress led to a destructive change in pigments and their ratio. It has
been shown that low-temperature stress changes the quantitative content of both chlorophylls and carotenoids. The addition of low-
temperature stress to the growing medium under conditions of total saponins led to the restoration of the ratio of the form of chloro-
phyll and carotenoids to the norm. Perhaps the restoration of the content of pigments is associated with the ability of the sum of sap-
onins to normalize the bilipid layer of thylakoid membranes, which is destroyed by low-temperature stress. In addition, the presence
of carotenoids, which are non-enzymatic antioxidants, plays an important role in protecting thylakoid membranes from damage.

Key words: wheat, low-temperature stress, absorption spectra, photosynthetic pigments, reactive oxygen species, saponins.

Benenue

@DOTOCUHTE3 ABIAECTCA MYJbTHIMHEHHBIM MPOIECCOM IMOCIENOBATENbHBIX PEAOKCPEAKIU, MPOUCXOIsI-
IIMX, KOTrja cBeTocoOmpatomue xyopoduii-Oenkossie komiuiekcsl (XBK) tunakounmHoit memOpaHsbl, TO-
TJIOIIAs SHEPrHI0 (POTOHOB IepenaroT ee B (OTOCHHTETHUECKHE peakiinoHubie neHTphl (PL]) [4]. OnHoit u3
MIPUYWH, BRI3BIBAIOIINX HAPYIIEHHE (POTOCHHTETHIECKOMN JAeITEIbHOCTH IIPU CTPeCcax, SBISETCS MOBPEKIe-
HHUEe MEeMOpaHHOW CHCTEMBI XJIOPOIUTACTOB. B yCIOBHSIX HH3KOTEMIEPATYpPHOT'O CTpPEcca B PACTUTEIHLHOM
OpraHu3Me MPOUCXOJUT Psifi B3aUMOCBSA3AHHBIX PEaKIUi, TaKUX KaK HAKOIUIEHWE PEAKTHUBHBIX MOJIEKYII
KHCIIOPO/Ia U CHIKEHHE (DOTOCHHTETHYECKON aKTHBHOCTH (oTocucTeM [5]. PacTeHus 03uMoii pxu 3a cueT
peopraHM3anyy THIAKOWJIHON CHCTEMBI, a TakKe Oyaromaps OTCYTCTBHIO CHHTE3a Kpaxmalia B XJIOpOIDIa-
CTaX, MHOTOKPAaTHO YBEJIUYMBAJIHN COJICPIKAHUE PACTBOPUMBIX CaxapoB B KIETKaX, YTO 00CCIIEUMBAIIO BBICO-
Ky 3 (QEeKTHBHOCTh HU3KOTEMIIEPATYPHOTO 3aKajiuBaHus 3TUX pacrteHuil [3]. Kpome Toro, mpu HH3KHX
TeMIIepaTypax HapylIaeTcsi aKTUBHOCTh (PEPMEHTOB YUYACTBYIOIIUX B (DOTOCHHTE3E, a TaKKE TEKy4ecTbh
MeMOpaHbI, 9TO TPUBOIAMT K MOAABIEeHUIO criocoonoctH XBK HopMmanpHO (yHKIMOHKpOBaTh [12]. Moau-
(buKarms TPAaHCKPUIIITUN T€HOB TPAHCIISINHA U TPAHCTIOPTa OSITKOB ISl BOCCTAHOBJICHHS TTOBPEKICHUMN, BBI-
3BaHHBIX HU3KUMHU TEMIIEpATYpaMU, U HHAYKIMH aKKIMMATU3alM1 K HUM IIPUBOJUT K U3MEHEHUSAM pa3Mepa,
KOJINYECTBA XJIOPOILIACTOB M cojepanus B Hux xmopodumia (Xi) [8]. Hakomnenne kaporuHonmos (Kap)
9acTO pacCMaTpPHBAETCH KaK OIWMH U3 MEXaHM3MOB TPOTHBOEHCTBHUS cTpeccy B opranusme [10]. B kauectse
TacHUTEeJIe TPUILICTHBIX COCTOSTHUN KapOTHHOUIBI CIIOCOOHBI 3alUINATh (JOTOCHHTETHYECKUH armapar, mo-
JaBJIsisi 00pa30BaHUE BHICOKO PEAKTUBHBIX TPUILIETHBIX COCTOSTHUN XJI, KaK TOJIBKO OHHU 00pasyrorcs. OTMe-
vaeTcs ycuienue cuHre3a Kap cBoboaubsiMu paaukaiamu [11]. M3BectHo, uTo Kap siBIsieTCs: MOILIHBIM TacH-
tenem ADK, ocobenHo ¢opm cunrierHoro kuciopoxa [Middleton & Teramura, 1993]. DddexTuBHOCTH
Kap B 3amuTe gorocrcTeM BEpOSTHO CBsI3aHO ¢ UX QyHKIHEH 3 (EKTUBHOTO TaCUTENsT BRICOKOIHEPreTHYEe-
ckoro apobosoro m3yuenus [Demmig-Adams, 1990]. MexaHu3M, ¢ TIOMOIIBIO KOTOPOTO 3TO JOCTHIAeTCs,
BIIEPBBIE OBLT MPEAIOKEH IS BKITIOYCHHS (DOTOXUMUIECKOTO U3MEHEHHS COCTOSHUS CHHTJIETHOTO KHCJIO-
polla B TPHUILIETHYIO (pOpMY MPH B3aMMOJICHWCTBUU C YIAJIIEHUEM MOTEHIMAIBHO OMACHBIX KUCIOPOIHBIX pa-
JIMKAJIOB, 00pasyronmxcs B HOTOOKHUCIUTENBHBIX Tporieccax [Krinsky, 1979].

I'maBHBIM COCTaBJISAIOIIMM MUTMEHTHON CHUCTEMBI SABJISIIOTCS KaPOTHUHOWIIBI, KOTOPBIE BBIMOJHSIOT Pl
BaXHEHINX (YHKIMK B Tporiecce (POTOCHHTE3a, TAKMX KaK 3alIUTHYIO, a TAaKkKe (OTOMPOTEKTOPHYIO, T. € B
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YCIIOBHSAX CTpecca MPeOXPaHsIOT peakinoHHble MeHTphl poTtocuctem (PL] @C) oT moToka 3HEpPTrUu u JH-
MUAHYIO0 (a3y THIAKOUIHOM MeMOpaHbl OT mHepeokucienus [2, 6, 9]. AGHoTHUECKHU# CTpecc MPUBOAMUT K
MOBBIIICHUIO AKTUBHOCTH CHCTEMbl AHTHOKCHAAHTHOM 3alllMTBl, KOTOpas B CBOIO OYepeAb TYIIUT
pCaKTUBHBIC MOJICKYJIbI KHCIOpPO/Ja, 00Jeryas OKUCIUTEILHOS MOBPEXKICHUE B PACTHTEIBLHOM KieTke [7].
Hcnonb3oBaHue pacTeHUH B TPAIUIIMOHHON MEAHMIIMHE MMHUPOKO PACTIPOCTPAHEHO, U PACTCHUS TO-TIPEKHEMY
SIBJISIFOTCSI KPYITHBIM HCTOYHHUKOM TIPHPOAHBIX aHTHOKcHAauToB [Miliaskas et al., 2004]. Pacrenus pa3puinu
3alIUTHBIE ()epMEHTATHBHBIC U HehepMEeHTaTUBHBIE MeXxaHu3MBbI 115 yaanenus ADK. Takue MonekyIibl, Kak
TITIOTATHOH, aCKOPOAT W KapOTHHOM/IBI, CAIIOHUH-TIIUIIEPPU3NH 00eCIeUnBAIOT He(hEPMEHTATUBHYIO 3alUTY
[Scandalios, 1997; Smolikova et al., 2015]. B nanHoii pabote ucciea0BalIi CyMMapHYIO POJIb CATIOHHHOB B
3alIUTe MUTMEHTHOW CHCTEMbI THIAKOWAHOW MEMOpaHbI B YCIOBUM HU3KOTEMIIEpaTypHOTO cTpecca B Kaue-
CTBE TJIaBHOHM COCTaBIIAIONICH MUTMEHTHON CUCTEMBI, KOTOpOi siBisroTcest Kap.

OOBEKTOM HCCIICOBAHUS CITYKHIH 7-THEBHbIC MpopocTku mineHuisl (Triticum aestivum L.), BeiparieH-
Hble B ()aKTOPOCTATHBIX YCIOBHUSX, B BOAHOM cpene (250B1/m?, 22 °C, Bnaxunocth 80 %). IIpopocTku pacte-
HUS TIO/IBEPTaIuCh HU3KoTeMIepaTypHomy crpeccy (4 °C) B Teuenue 24 uacoB. CyMMa CallOHHHOB U3BIIEKa-
nack u3 kopueit conoaku (Radix glycyrrhizae) (1). B yciaoBusx HU3KOTEMIIEpaTypHOTo cTpecca Ha 24 Jaca B
Cpe/ly BhIpaIMBaHUS BHOCHIIACHh TAKXKE CyMMa CAllIOHHHOB B KOHIIeHTparmu (SMkr/mi). MccnenoBanus mpo-
BOAMIIKCH iN VivO. CeKTp MOTTIONICHHS MTUTMEHTOB ONpeaesiiin Ha criekTpodoTomerpe Gupmel Furye Cary
50 Scan Varian. Coaepskanue XJ0podusIia onpeaessuIi M0 BETHYHHE MTOTJIONCHHUS Ha [UTHHAX BOJH: IS XIT
a — 663uM, 680uM u X1 b — 645uM; kapotuHOHI0B — 445, 470 1 500 HM. CTaTHCTHYECKYIO 00PabOTKY JaH-
HBIX TIPOBOIHIIH 110 Tporpamme Excell.

OcHoBHas 4acTh

AHamu3 CIIEeKTPOB MOMIOIICHHS TTOKA3al, YTO JCHCTBHE HU3KOTEMIIEPATYPHOTO CTpecca MPUBOIMT K KO-
JINYECTBEHHOMY YMEHBIIeHUIO (opM xjopodmuia (Xi1) MOrjaomarommx B o0nacTu X dess, XJI deso U
X1 bess. Habmromaocs ymenbIinenue X asso Ha 44 %, X1 asss Ha 35 % u Xi1 Dess Ha 27 % OTHOCHTEIHHO
KOHTpOJIsI. B mpopocTkax, MHKYOHPOBAHHBIX B PACTBOPE, COMEPIKANUX CAMOHHWHBI U TIEPSHOCSIIUX HU3KO-
TEMIIepaTypHBIN CTpecc, HAOMIOAANCS TONOKUTEIbHBIN 3)(EeKT B CofepKaHNH HCCIEAYEMbIX MUTMEHTOB.
B 00paboTaHHBIX CalOHMHAMH MPOPOCTKAX ONPENEeNsIOCh yBEeJIHMUCHHE MUTMEHTOB: XII daego Ha 64 %, Xn
dee3 HA 63 %, X1 b645 —50 % (pI/IC. 1).

TemmepaTypHbIii CcTpecc TMOJABJISAI IMOMIOMIAOINYKD CIMOCOOHOCTh KapoTHHOMIOB. HaOiromanack
HauMeHbInas peakuus Kap Ha Hu3Kyro TemnepaTypy oTHocuTensHO K Xi1. Kak BuznHO u3 puc. 1 u 2, ciekTpsl

MOTJIONIEHHUS HHTHOUpOBaHUe (POTOCHHTETUIECKUX MMUTMEHTOB MOKHO KOPPETUpoBarh J100aBICHUEM B Cpe-
Iy IPOTEKTOpa.
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Puc. 1. JleiictBue HuskoTemmnepatyproro ctpecca (4 °C) B TeueHne 24 4acoB Ha COCTOSIHHE (POTOCHHTETUIECKUX MTUTMEHTOR XIT
a663, XJ1 (1680, XJI 0645 B JINCTHSIX 7-THEBHBIX MpopocTKoB nureHus! (Triticum aestivum L.) 1 3amuTa uX CyMMO#i CarlOHHHOB,
BbIJIEJIEHHBIX U3 KopHei conmoaku (Radix glycyrrhizae).

Kaxk BUIHO U3 Ta6J'II/ILIBI, CTpCCCOBBIﬁ (baKTOp NpUBOAAT K TIOHWXXCHHUIO BCIWMYMHBI OTHOIICHUSA
X1 agea/ X1 Deas. X1 aego/ X1 Deas. DTO ykas3piBaeT Ha OOJBINYIO YCTOHUUBOCTH X1 Dess K TAHHOMY cTpeccy.
[Tpu noGasiieHNH MPOTEKTOPA B CPey BHIPAIIUBAHUS IPOPOCTKOB B YCIOBHUIX HU3KUX TEMIIEpaTyp HaOIo-
JACTCsl TCHICHIINS K YBEIUYCHUIO OTHOMICHUS X1 deg0/ X1 Deas, 4TO mpeamonaract OOMbIIUI 3aIIUTHBIH 3¢)-
(eKT canoHNHA IO OTHOIIEHHIO K XJT dggo.
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N3meHeHue BeJTMYMHbI OTHOLIEHUsT X1 as63/Xu1 Dess, Xu1 asso/X1 Dess B aMcThaX npopocTroB mmennnsl (Triticum
aestivum L.), 06paGoTaHHBIX U HeOOPaGOTAHHBIX CATIOHHHAMH, B YCJIOBHSIX HU3KOTEMIIEPATYPHOTO cTpecca

JlnnHa BOJIH, HM KonTtpois Crpecc Samura
X1 aes3/ X beas 1,3 1,2 1,4
X1 asso/Xit beas 1,8 1,4 2.1

JleiicTBUe CallOHMHOB BOCCTaHABIIMBACT IOTJIONIAMOIIAST CIIOCOOHOCTh KapotuHoujoB Kap 445 HM Ha
46 %, Kap 470 am — 44 % u Kap 500 am — 41 % oTHOCHTENBHO cTpecca (puc. 2). 3amura MMrMEeHTOB CyM-
MoO¥ carmoHUHOB (prc. 1 1 2) 00BACHICTCS IPUCYTCTBHEM B (PUTOXHUMHUYECKHM COCTaBE (hIaBAaHOMIIOB C TIpe-
obnamanuem nukypasuna [19]. BoccTaHoBneHne uccieayeMbix (OTOCHHTETHUSCKUX MUTMEHTOB BO3MOXKHO
CBSI3aHO TAKXKE CO CIOCOOHOCTBIO KAPOTHHOMJIOB, KaK HEe(epPMEHTATHBHBIX aHTHOKCHJIAHTOB, TYIIHThH CBO-
0O0JTHBIC PaJIMKAaIIbl, 00Pa3YIOIIHECs PH HU3KOTEMIIEPATypHOM CTpecce.
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Puc. 2. JleiicTeue HU3KOTeMMEepaTypHoro ctpecca 1ips (4 ©C) B TeueHue 24 4acoB Ha COCTOSIHUE KapOTHHOMIOB: Kap — 445,
470 u 500 HM B JTUCTBSIX 7-IHEBHBIX MPOPOCTKOB mineHuis! (Triticum aestivum L.) u 3amura X CyMMOi#i CallOHHHOB,
BBIJICNIEHHBIX U3 KopHe# conmoaku (Ra dix glycyrrhizae)

Kapoturouns! 3ammmaroT (pOTOCHHTETHUYECKHH ammapar aByMs crocodamu: B-kapotuH (-Kap) nero-
CPEJICTBEHHO IacHT KaK TPHILIETHBIHA Xnopodumn 3Xa°, Tak u cuHriaeTHsli kuciaopos ‘0,". Hakonnenue ka-
POTUHOUAOB YaCTO PACCMATPHUBACTCA KaK OAWH M3 MCXAHU3MOB HpOTHBOI[efICTBPIH CTpeCCy B OpPraHuU3Me
(M 2000). B xadecTBe racuresei TPUIUIETHOTO COCTOSIHUS KapOTHHOU/IBI CIIOCOOHBI 3aluaTh (hOTOCHHTE-
THYECKUN arrapar, noaaBJisAsd BBICOKO pCaKTUBHOC TPUIIIIETHOC COCTOSIHUC XJ'IOpO(bI/IJ'IJ'Ia. B YCIIOBUAX HU3KO-
TEMIIEPATyPHOr0 CTpecca THIAKOUIHAS MeMOpaHa SBJISETCS OCHOBHON MHIIICHBIO JIJIsi CBOOOJIHBIX pajiKa-
JIOB, KOTOPBIE TIPUBOMAT K HApyIIEHUIO ee OaphepHOil GyHKIMN. B pe3ynbTare HaOMIOAAOTCS JECTPYKTHUB-
HbIC KOJIMYECTBCHHBIC M3MECHEHHUS B ()OTOCHMHTETHUCCKUX MUrMeHTax. HalOimoqaeMoe BOCCTAaHOBIICHHUE TTUT-
MEHTHBIX XapaKTEPUCTHK B MPUCYTCTBUN CYMMBI CAIIOHWHOB B YCIOBHSAX XOJIOJa, MIperoiaraeTcs onaroaa-

P HAIUYHUIO B UX CI)I/ITOXI/IMI/ILIGCKOM COCTaBeC CBOGOZ[HI:IX ATrJIMKOHOB, KOTOPOC MOXKET OIPEACTIATh XapaKTep
ee OMOJIOrNYECKOM aKTUBHOCTH.

3akiIouyenue

1. IlokazaHo, 4TO HMU3KOTEMIIEPATYPHBIN CTPECC MPHUBOIUT K MOBPEXKICHUIO THIAKOWIHOW MEMOpPaHbI U
JECTPYKTUBHBIM U3MEHEHUSIM IIMTMEHTHOI'O arapara.

2. BrIsiBJIeHa poJIb CallOHUHOB, 00JIAAIOIINX MEMOPaHHO aKTUBHBIMHU CBOWCTBAMH B 3aI[UTE THIIAKOU]I-
HOM MeMOpaHbI OT TOBPSKICHUI PEAKTUBHBIX (hOPM KHCIIOPO/a B YCIOBUSAX HU3KOTEMIIEPATYPHOI'O CTPEC-
ca.
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Hsyquue buonocu4eckux u acpoxumudecKux nokazamenei umeem 6oavuoe 3Hauenue OJis IKOJI02UYECKOU OYEHKU 3eMéelb A3€p-
obatidocanckoll Pecnyonuku. Yuumuleas cniadyro uzyueHHOCmyb 6U0I02UYeCcKUX nokazamenel cepo-KopuyHeavlx nous JIeHKopaHckozo
Ppationa, uccne008aHuss NOCIEOHUX lem NPUPOOHLIX YEHO308 U AcpOYeH0308 gecbma akmyanvHo. OOHUM U3 6e0yWux HANpaieHull
No4806€0eHUsT HA CE20OHAUMHUL OCHb ABNACMC usydernue pazeumusl CO6PEeMeHHblX NOY6EHHbIX NPOYEeCCcO8 U NOUBEHHbIX PEHCUMOB.
B kauecmee unouxamopos cepo-kopuunesvix nous ¢ cyomponuueckom Kmumame Azepoaioxicana onpeoenenvl OOMUHUPYIOWUE 30U-
ghuxamopwl cpedu pacmumenvhulx epynn u 6ecno3goHouHblX. H3zyuenue 6uonocuuecku OUASHOCMUPYEMbIX NAPaAMempos 00OHO8pe-
MEHHO C acpoxXumMuvdecKumu nokasameisimu O4€Hb 3Ha4umo ons paseumust CeibCKo2o0 XO3AUCMBA U IKONOSUYECKOU 3AULUMbL NOYEHI.
s usyuenus 6uonocuiecku OUaAeHOCMuUpPYyemMulx nokazameneil Obliu 6bl0eeHbl 2PYNNbl PACIEHUT, OOMUHUPYIOWUX HA MEPPUMOPUL,
u epynnal 5€CHO3BOHOI{Hle, OCHOBHASL 0essmeNbHOCHb KOmopbslx ce:13dHa ¢ NoOYBOI. Hapﬂdy C pa3jlUdYHbIMU acpoyerHo3amu 6 cmambove
npedcmasﬂenbz HeKkomopbsle pes3yibmamobl dePOXUMUHECKUX U ouono2UYecKUx aHajIu308, nposedennblx Ha H€O6p¢160maHHblx noueax
npupoanbzx YeHoszoes, u OUONI02UYECKUX AaAHAIU3086, }’lp06eae‘HHblx HA ecmecmeeHHblX novyedax. Cﬂeayem ommemums, 4mo 8U006bIE
KopuuHegvle nougwl Oviu gvloenenvl C. A. 3axaposvim 014 céemvix 0y6060-2pabosvix 1eco8, pacnpacpanHEHHbIX HA B0CHOYHBIX U
1020-60cmounblx cknonax bonvuwozo u Manozo Kasxasa. Haubonee munuunole Kopuy4Heegble no4ebl noo ()y6060-2pa606buwu Jecamu ¢
XOpowo pa3eumusim NOONeCHbIM U KC@pO¢qubelM mpaesiHuCmsiM NnOKpO6OM. Pazeumue KOpu4Heeblx noue Ha K[lp6OH(1m01Z Kope
6bl6eMPUBAHUA, IHAYUMENbHAS AKMUBHOCMb 606/I€4EHUS 6 obuonouyeckuil Kpy2oeopom CO cleyroujum 3aKpenjieHuem 30/1bHblX Jjie-
MEHMOo6 6 novedx, 06yc/106wlu 6blCOKYIO HACbLIUEHHOCNb UX OCHOBAHUAMU. HU3-3a omnocumenvro craboi U3yueHHocmu ouonozuye-
CKU OUASHOCMUPYEMBIX NAPAMEmpOo8 cepo-0ypuix noug Azepbatiodcana no cpasHeHuro ¢ OpyeuMu OOMUHUPYIOWUMU TMUNAMU NOYE,
maxue Uccie008anus 8 NOCICOHUEe 200bl HOCAM 8eCbMd aKmyaﬂbenZ xXapaxkmep.

Knruesvie cnosa: cymupurayus, pumomacca, azposxonozuieckue nokasamen, 30UpuKamopul, y2ieKucaviii 2as.

The study of biological and agrochemical indicators is of great importance for the environmental assessment of the lands of the
Azerbaijan Republic. Taking into account the poor knowledge of the biological indicators of the gray-brown soils of the Lankaran
region, the study of natural cenoses and agrocenoses in recent years is very important. One of the leading areas of soil science today
is the study of the development of modern soil processes and soil regimes. As indicators of gray-brown soils in the subtropical cli-
mate of Azerbaijan, the dominant edificators among plant groups and invertebrates have been identified. The study of biologically
diagnosed parameters simultaneously with agrochemical indicators is very important for the development of agriculture and the
ecological protection of the soil. To study biologically diagnosable indicators, groups of plants that dominate the territory and
groups of invertebrates, the main activity of which is associated with the soil, were identified. Along with various agrocenoses, the
article presents some results of agrochemical and biological analyses carried out on uncultivated soils of natural cenoses, and bio-
logical analyses carried out on natural soils. It should be noted that specific brown soils were identified by S. A. Zakharev for light
oak-hornbeam forests distributed on the eastern and southeastern slopes of the Greater and Lesser Caucasus. The most typical are
brown soils under oak-hornbeam forests with well-developed undergrowth and xerophilous herbaceous cover. The development of
brown soils on the carbonate weathering crust, a significant activity of involvement in the biological cycle with the subsequent fixa-
tion of ash elements in soils, led to their high saturation with bases. Due to the relatively poor knowledge of the biologically diag-
nosed parameters of the gray-brown soils of Azerbaijan in comparison with other dominant soil types, such studies have become very
relevant in recent years.

Key words: humification, phytomass, agro-ecological indicators, edificators, carbon dioxide.

BBenenue

ObocTpeHne IKOJIOTHIEeCKON CUTyartu B AzepOaiipkanckoi PecryOnmke U yBeTWUIeHHE YHCiia €ro Io-
CJIEJICTBHH YK€ MPEBPATWIINCh B IKOJIOTUYECKYIO MpobieMy. PalmoHanpHOE UCIIONB30BaHUE TIOYB TPEOyeT
M3YYCHHUsS BeIyIIUX (aKTOPOB MPOIIECCOB HAKOIUICHUS U Pa3JIOKEHUs OPraHuYeCKUx ocTaTkoB. Mccnenopa-
HUS TIPOBOJIMIINCH HAa CEPO-KOPUYHEBHIX (KAIITAHOBBIX) MOYBAX MOJYBIAXKHBIX CyOTponukoB JIeHKOpaHb-
CKOTO paiioHa. B cBsizu co cnenn(uUecKuMH YCIOBHSAMU KIMMATHYECKON 30HBI U3yYeHHE THIPOTepMHUUE-
CKOTO pEXMMa TMOYB MPEACTABISIET HAYYHBIN U MPAKTHYECKHUH WHTEepec. DKCIePUMEHTAIbHBIE MaTepHaIbl
OBUTH TTOJTyYEHBI MPU U3YYCHHU CEPO-KOPUYHEBHIX MOYB JICHKOPaHBCKOTO paiioHa, TAKKE OMPEEeIsLTd JIH-
HaMHKY (uTOMacChl U MUKpOQIIOpsl. B pe3ynbrare MpOBOANMBIX B X03SIHCTBAX arpoOTeXHHYECKHX MEPOIpH-
SITUA MOTYT OBITh CO3JaHBI ONTHMAJbHBIC YCIOBUS NIl KU3HU OECIO3BOHOYHBEIX (Me30(ayHbI), MOIOKH-
TEJIHHO BIMAIOMINX Ha MJIOJOPOUE MOYBHI. V3y4eHbl mpreMbl 0OphOBI C COPHSIKAMHU HA CEPO- KOPHUUHEBBIX
noyBax. B kauecTBe WHIMKATOPOB CEPO-KOPUUYHEBBIX IMOYB B CyOTpONMHMYECKOM KiMMaTe AsepOaiipkaHa
OTIpe/IeTICHBl JIOMUHUPYIOIIUE 3MU(DUKATOPEI CPEM PACTUTENBHBIX TPYMIT U OECIIO3BOHOYHBIX. V3ydeHue
OMOJIOTHYECKH AUAarHOCTUPYEMBIX IMapaMeTpOB OYEHb 3HAYMMO JJISl Pa3BUTHS CENBCKOTO XO3SHCTBA U KO-
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JIOTUYECKOH 3aIlUThI TIOYBBL. B CcTaThe OTpasKeHBI PE3yNbTaThl ABYXJICTHUX MOYBCHHBIX UcClienoBaHuii. Hc-
CJICJIOBaHUS MTPOBOIMINCH B COOTBETCTBHH C OOIIMMU MPABUIAMH, TPUHATHIMU B TIOYBOBEICHUH.

Lenp paboThl — MOKa3aTh, YTO U3ydeHHE OMOJIOTHUECKUX IMOKa3aTeNeH, a TakKe arpOXUMHAYECKUX TOKa-
3aTesiedl IOYB SIBIISICTCA OUYEHb BaXKHBIM BOTIPOCOM B Pa3BUTHU MOYBEHHOW SKOJIOTHH B A3epOaiiKaHe U ro-
pazno Oolee MPaKTUIHBIM IPU OTPEAETICHNH CBOWCTB M MOATHIIOB TIOYB HA OCHOBE OMOJIOTHYECKUX TUATHO-
CTUYECKHUX MOKA3aTENECH.

AzepOaitipkan umeeT 9 u3 11 MHPOBBIX KIMMAaTHUECKHX 30H, Ui KOTOPBIX XapakTepHO DPa3BHTHE
VHHUKAIBHBIX U SHAEMHYHBIX THITOB 104B. [1, 7]. KmuMmar cyxux cyOTpOIUYECKUX CTemed, re mpeobiaaaioT
Cepo-KOPUYHEBBIE TOYBHI M JpPYrde MOYBBl CEPO3EMHOT0 THUIA, XapaKTepu3yeTcsl Oojee BBIPAKEHHOU
ApUIHOCTHIO TIPUPOIHBIX yCIoBHii [2, 4, 6].

OpHMM W3 BEIyIINX HAIMPaBIICHUI MOYBOBEIESHHS HA CETOAHSIIHUI JEHb SBISETCS M3YUCHHE Pa3BUTHUS
COBPEMEHHBIX TOYBEHHBIX MTPOLIECCOB U TIOYBEHHBIX PEKUMOB. BasKHOCTB 3TOTr0 HanpaBJIeHUs] ONpeAesIeTCs
pa3paboTKOM MeTOMOB pa3paboTKM MOYBEHHBIX mporeccos. [3, 5, 10]. s ycraHoBiIeHHS OCOOEHHOCTEMH
B3aMMOOTHOILICHUN IIOYB W PACTUTEIBHBIX COOOLIECTB B PAa3MYHBIX YCIOBUSAX CPEAbl MPOBOAMIHCH
MMOYBEHHO-TeOTpa)UIeCKHe HWCCIENOBAHUA W MHOTOJETHHE CTAaIlMOHApHBIE HAONOJCHUS B JWHAMHUKE
ITOYBOOOPA30BATEIILHEIX MTPOIIECCOB. DTO CYOTpONMUYecKas 30Ha ¢ OOMIINEM OCaIKOB. XapaKTepHOH YepTOit
SIBIIIETCS TycTas peuHas cetb. Pexu Jlenmkopanb, Macranu, Benbsene, Actapa u apyrue. [11, 16]. Cepo-
kopuuHeBble TOuBHl (Kastonozems) pacmpocTpaHeHbI B IOr0-3alagHONW YacTH CPEAHETOPHOrO Tosica
Jlenkopanbsckoii 30HbI, Ha BbicoTe 1500-2000 mMeTpoB Haj ypoBHEM MOps. DTH MO4YBHI (POPMHUPYIOTCS B
YCIIOBHUSX (hparMEHTApHOTO penbeda U OTINYA0TCS CBOSOOPa3HbIM TOPHO-KCEPOPUTHBIM ((PPUTaHOUTHBIM)
nmaamadToM. BaxkHeiimelr 0coOEHHOCTBIO SBISIETCS OTHOCUTENEHO Pa3Has CTaausl X Pa3BUTHS, CBA3aHHAS
TJIaBHBIM 00pa3oM C XapakTepoM MEpHUOAMYECKH MEPEOTIOKEHHBIX PBIXJIBIX OTIOKEHHH W ITUHAMUKON
penbedoodbpazoBanms  [12, 14, 17].  Cepo-kopu4HEBBIE  IMOYBBI  00JAMalOT  HAUOOJbBIIEH
BOJIOTIPOHUIIaeMOCTHIO [20].

OmHuUM W3 BaXHEWIIMX BOAHO-(QU3WYECKUX CBOWHCTB TMOYB  SBJSETCS  BOAONPOHUIIAEMOCTb.
BogomponumiaeMocTs omnpeAenseT TEXHUKY IIOJIMBA, XapaKTep IMPOMBIBKH, BOJHBIE PEKHUMBI, XapakTep
Pa3BUTHS SPO3UH, BEIHYNHY ITOJIMBHOW OOPO3/BI, CTPYyH. DKCIIEPUMEHTANbHBIE MaTepHaibl ObUTH MOTYyYEHBI
IIPH U3YYCHUH CepO-KOPUIHEBBIX MOUB JIeHKopanbckoro u kamninadamckoro paitona. JIeHkopaHbCKas 30Ha
HUMeeT CBOIO YHHKaIbHYIO (propy u payHy. OObEKTOM HCCIeJOBaHUS SBISUTUCH €CTECTBEHHBIE IIEHO3BI MO
TPaBSHUCTOM PACTUTEIBHOCTBIO M arpolicHO3bI 3JIaKOB. Takke MCCIeA0BaHHS TPOBOAMINCEH B JIONUHAX PEK
(8 2020-2022 rr.). Jlns cyOTpomMYecKoro Iosica XapaKTepHa HECKOJIBKO BBICOKAs CpETHETr0J0Bast
Temneparypa Bozayxa: 12-13.2-14.2 °C, temmepaTypa XOJIOJHOTO Mecslia (SHBaph) MOJOKHUTENbHAsS 3,9—
5,2 °C. 3uma KOpOTKasi ¥ BIaXKHAs, a JIETO JUTMHHOE U cyxoe. PaccMOoTpeHHe cepo-KOPHYHEBBIX MOYB Kak
MIEPEXO0JTHOTO 3BE€HA MEXTy KOPUYHEBBIMH U CEPO3EMHBIMU IIOYBAMH MTO3BOIIMIIO MIPUHIUITHATIHHO TIOJIOUTH K
npobJeMe 30HaJTbHOW CMEHBI M IIEJIOCTHOCTH CYOTPONMMYECKHUX MOYB. bl coOpaHbl repbapHbie MaTepHabl
u ompeneneH (QIOPUCTHYECKUH COCTaB, B3ATHI MPOOBI MOYB M3 pa3pe3oB rayomHoi mo 1.90 merpa ams
nmaboparopHoro ananmm3a. C 1enpl0  BBIAGNEHHS BaXHOW pPONM  pPAacTUTENBHOCTH B  IIpolecce
MMOYBOOOPA30BaHUS M OCOOCHHO B OOPa30BaHWU TyMyca OMPEAEISUIM MOBEPXHOCTHBIM (DUTOKOMIUIEKC U
KOPHEBYIO MacCy pacTeHHi B pa3Hble ce30HBI roja. KommuecTBo (UTOMACCH ONpenersii ABaXIbl B TOI B
MeproJi MAaKCUMAaJIbHOTO Pa3BUTHS BETeTalluy (BTOpas Aekana mas). HajazeMHyro 4acTh pacTeHUi coOupanu
¢ 1 M® mmomamu. Jlng 5TUX NOYB XapaKTEPHO HAIMYUE JOCTATOYHO MOLIHOTO TEMHOOKPAIIEHHOTO
rymycoBoro ropusonta A [13, 15].

MortHoCTh 3TOTO TOopu30oHTa 0—20 CM, TSIKENOCYTIMHUCTBIA, KOMKOBATHIN, MHUIIEIUIIPHO-KapOOHATHEIH,
c1a00yIUIOTHEHHBIH. ['yMyCOBBI TOPH30HT MOCTENIEHHO NEPEXOIUT B OTHOCHUTEIFHO MAaJlOTyMYCOBBIH
ropu3oHT A/B. M3ydeHue NMpUpOAHBIX M KYJIBTYPHBIX IIEHO30B TOKA3aJi0, YTO CYIIECTBYET TECHAsl CBSI3b
MEXJy aOMOTHYEeCKUMH W OHOTHYECKUMH akTopamMHu. buomorndeckas MPOAYKTUBHOCTh MPSMO
MpOMopIHOHAIbHA cymMMe Temmiepatyp Bbime 10 °C [18, 19].

Jiis u3ydeHus mpoIyKTUBHOCTH, THAPOTEPMAILHOM CHCTEMBI, MUKPOMIOPHI 1 MUKPO(AYHBI PUPOTHBIX
cepo-OyphIX MOYB IOr0-BOCTOYHON 30HBI A3epOaiiikaHa HCIONIb30BaHbl COBpEMEHHbIE MeTobl. Ha kaxaom
BBHIOPaHHOM Y4YacTKe 3aKjaJbIBAINCh TPYHTOBBIE pa3pe3bl Ha IIyOWHY MaTepuHCKON mopoasl. Ha
OTIPEICTICHHBIX YYaCTKaX OBLIH B3SATHI TPOOBI JJIs aHATM3a MOYBKI. [ paBUTAIIMOHHBIN aHAIN3 BOABI (KpaTKUH
n nonaeiii) mo E. B. ApunymkuHO#, BomHO-(pm3mueckne CBOWCTBA (THTPOCKOTHYECKas Biara) —
H. A. Kauunbckomy; abcopOupoBanHbie ocHoBaHust — o K. K. Tenmpoiite; kapbonatst CaCOz u CO2 —
KaJbIMMETPOM; colepaHue oOIIero azora u rymyca — mno Tropuny; meronom pH-nonomerpa-pH-merpa.
Nzyuenne CO, npoBOIWIIM HA HEYJOOPSEMOM BapHaHTE C MOBEPXHOCTH MOYBBI METOJIOM 3aKPBITHIX Kamep.
AHanmu3 razoBbIX Npo0 MPOBOAMIIM B JIEHb OTOOpPa C MCIOJIB30BaHUEM Ta30BBIX Xpomarorpados. st moae-
JUPOBAHUS JBIXaHHS MTOYBBI UCTIOIH30BATIACH MTPOLIECCHO-OPHUEHTUPOBAaHHAS NMUTAIOHHas Moaens DNDC
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(DeN:itrification-Decomposition), pa3paboTaHHas Al OIIEHKH MapaMeTpOB OHMOT€OXHMHYECKUX IMKIOB B
arposkocucreme. Ilpu ymoOpennn mouBsl ucnosib3oBaics meron [unosa. JIn3uMerp momeman Ha OIbIT-
HOE TI0JIe IO BHECCHUS MUHEPAIBHBIX yAoOpeHui. [1o 3Toi mpudamHe ObLT 3aI0KEH YUaCTOK TIIyOHMHOU 1 M 1
mpuHOM 80 cM, a TOJT PACTEHUSMU MOCTABJICHBI IU3UMETPBI, B CTCHE KAXKJIOTO yYaCTKa BBIPHITHI MBI TJIy-
OouHoi 80 cM, COOTBETCTBYIOIINE pa3MepaM ydJacTKa. JTU3UMETP. Y CTAaHOBJICHHBIC TAKUM 00Pa3oM JTH3UMET-
pBI pabOTarOT HECKONBKO JIET W HE MEMIAloT arporexauke. [loTomennslii aMmMuak, HUTPaTHBIA a30T, (oc-
(hop U KaMii ONpeNeNsIv Py aHaTu3e OT(UIBTPOBAHHOM BOJIBI B JIM3UMETpPAX.

OcHoBHasl yacTh

W3ydeHue 3amacoB pacTUTEIIBHON MacChl U € XMMHYECKOTO COCTaBa B COOTHOIICHHU MEXIY Haa3eMHON
W KOpPHEBOH MaccaMH CTEIHOW pacTUTEILHOCTH AsepOaiipkaHa Kak dSKOJOTHYECKOTo (hakTopa
ITOYBOOOPA30BaHUS MIMEET OOJIBIIIOE 3HAUCHHE. DKOJOTHYCCKHE YCIOBHS (DOPMHUPOBAHHUS PACTHUTEIHHOTO
MOKpPOBa TIOYB CTEIHOW 30HBI AsepOaiikaHa. PacTeHUS WrparOT HUCKIIOYUTEIBHO BAXKHYH) pOJb B
MMOYBOOOPA30BaHNHU. PacTUTENbHOCTH ABNsETCS HanOojee MHOOPMATUBHBIM KOMIIOHEHTOM MPH HW3YYCHHH
TCOCUCTEM pa3HOro Mmaciirada. PacTUTENEHOCTH OMpeAeiseT 0COOCHHOCTH T€OCHCTEM U UX CTPYKTYPHO-
(OYHKIIMOHANBHYIO OpTaHU3AIlNIo0, BKIIOYAst TMPOIECChl CO3/IaHus, MPeoOpa3oBaHMsl M MUTPAIH BEIIEeCTBa,
sHeprun W wH(popManuu. TparakaHTOBBIE TPYyNIbl (PPUTAHOMIHBIX TPYII PACTEHHH TaKkKe IMHPOKO
pacopocTpadeHsl B 3THX mousax. Cpeau »THX Ipymn pacTeHmii mpeobmagaror Astragalus Hohenackeri,
Astragalus Meyer, Stiva Szovitsiana, Acantholimon Hohenakeri, Euphorbia Szovitsii u npyrue sdpemepusie
pacrenus, Takue kak Vicia faba, Taraxacum officinale, Artemisa vulgaris, Anthemis candidisima, Veronica
vulgaris, Galium tricornutum, Cynodon dactylon, Daucus carota, Trifolium medicagym, Avena sativa,
Apium graveolens, Carpinus L., Zelkova spach, Parratia persica, Trifalium resupinatum, Lippia nodiflora,
Paspalum L., Salsol sola, Juncus littorolis, Quercus castaneifalid u apyrue. MccnemoBanus mocaeanux AByX
JET TOKa3alld, 4YTO BCIEACTBHE DSPO3UH MPOW3OIUIA HEKOTOpble W3MEHEHHs IUIONOPOAHS H
THAPOTEPMHUYCCKOTO PEKHMA CEPO-0YPHIX MOUB.

B mpupomnom 1eHo3e mpu Temneparype 17-32 °C u BunaxsHoctH (9-22 % W) KOIMYECTBO
OECIO3BOHOYHBIX M MHKPOOPIaHH3MOB KOJIEONETCS COOTBETCTBEHHO B mpeaenax 10.7-19 sk3/m? u 3.1-
4-10°r/mouBsl. Ha arporieHo3e 371aKOB YHCIEHHOCTh OECIO3BOHOYHBIX OTMedaeTcsi B TemreparypHoM (15—
30 °C) m BnaxHocTHOM (16-28.7 % W) wmHTepBasaXx C OTHOCHUTEIHFHBIM YBEIMYEHHEM YHCICHHOCTH
MHUKpOOpranusmMoB 10 4.5-5.3-10° r1/mouBbl OTMe4aeTcs HE3HAYUTENBHOE CHUKEHHE YHCIEHHOCTH
0eCrmo3BOHOYHBIX 10 12.4—15 sKk3/M%. BomHble CBONCTBA 3THX IMOYB HAXOJSATCS B TECHOW 3aBUCUMOCTH OT
HaJIMYUS B TIOYBE TyMyca U KOJUIOMZIOB, OT CTPYKTYPBl H MUKPOArperaTHOTO COCTOSIHHSI TIOYBBI, & TAKXKe OT
MEXaHHUYECKOTO COcTaBa. [ urpockonuyeckas BIaxHOCTb — 7.27—7.78 %, a B HIDKHUX TOpU30HTaxX — 5.25—
6.27 %.

MaxkcuManbHass MOJEKYJSIpHAs BIAroeMKocTh coctaBisger 19.08-22.47 %. Cpenssisi CKOpPOCTb
MOTJIONICHHUS Ha Cepo-OyphIxX IMOYBax 3a MEpBbIM Yac HaOroaeHui cocrapiseT 3.7-10.6 MM B MUHYTY.
OO0mIee KOJMYECTBO BOABI, ITOTJIOMICHHOE 3a 6 4acoB, cocTaBisaeT 583-257 mMm. ConepikaHne GpU3HIECKON
mHbl 50—67 %. KonuuecTBO MOTJIONICHHBIX OCHOBaHMM BBICOKOE: B BepxHeM ropu3oHte 30—44 >KkB. Ha
100 r/mouBsl. BEISBIIEHO HOCTATOYHO OJJTHOPOHOE pacIpe/ie]IeHHe OCHOBHBIX OKCHJIOB IO MPO(MIITIO MTOYBEI.
He mnpoucxomut BeIenaunBaHus W BBIHOCA KaKUX-THMOO OKCHIOB W3 MHHEPAIHLHOW 4YacTH TMOYBHI.
KonuuecTBO MOABMKHBIX aMOP(HBIX COEAMHEHWH B HEOOpadaThIBaGMbIX IOYBAX HPUPOIHBIX IIEHO30B
BBIIIIE, 9Y€M B TIOYBAX arpoIeHO30B, T/Ie BRIPAIIMBAIOTCS 3€PHOBHIE KYIbTYPHI.

B Tabnuile HWKE NPUBEACHBI arpoOXMMUYECKHE CBONCTBA HEKOTOPHIX OOpa3lOB IMOYB, B3ATHIX U3
MIPUPOJIHBIX 1IEHO30B JleHkopaHnbckoro u Jxanmnabackoro pailoHOB.

Tabnuna 1. HekoTopble MOKa3aTes M IJIOOPOIHS MPUPOIHBIX IIEHO30B HA CEPO-0YPHIX MOYBAX

O6nactu I'ny6una, cM Tymyc % O6uwmii pocdop % Na % O6uwmii a3ot % Conu pH
0-20 2.79 0.19 2.35 0.207 29.36 7.8

20-35 1.77 0.13 212 0.140 2541 7.9

JlenkopaHb 35-55 121 0.08 2.87 0.110 22.85 7.5
55-85 0.57 0.06 2.13 0.072 18.79 7.4

85-110 0.23 0.03 2.10 0.051 16.43 7.5

0-13 1.32 0.11 2.45 0.116 19.40 7.6

Joxamnaban 13-39 1.02 0.08 2.23 0.089 17.20 7.5
39-77 0.78 0.04 3.71 0.060 15.40 7.3

W3meHeHus Kom4yecTBa HATpUsI, TIOJBHKHOTO apdopa, MUHEpAIBHBIX COJIEH, ryMyca B 3aBUCUIMOCTH OT
TIIyOWHBI TPEJICTaBIIeHBI B Ta0u. 1. 3a Bech MEpPHOJ| BETETAIIMH C KAXKIOT0 reKTapa B oJl OT MacChl ypoxKas
(500 r) 6epercs no 70 kr hocdopa ¢ ra) U COOTBETCTBYIOIIAsE BereTaTuBHas 4acTh. Pocdhopa Ha rekTap 3Ha-
YHUTEIEHO MEHBIIIE, YEM a30Ta, KaK B a0COJIFOTHOM KOJIMYECTBE, Tak ¥ B mouBe. Ocoboe 3HaUCHHE U aKTyallb-
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HOCTb IMEET CPAaBHUTEIHHOE M3yUCHHE BO3MOXKHBIX U3MEHEHHH HEKOTOPHIX (PM3UKO-XUMHUECKHUX U OHOJI0-
TUYECKHUX CBOMCTB B MPUPOJHBIX U arpoIieHO3ax.

Tabnumna 2. Buoaoruyeckas akTUBHOCTD MOYBEI

T'eHeTH4ecKue rOpU3OHTHI U . o . o CKOpOCTb Pa3IOKEHHs LIEJUII0NIO3bI, o
ri1yGuna, oM Opranuueckuit yriiepon % BonopacrBopumslii rymyc % % Temmnepatypa, °C
Al 'a 0-27 1.1 0.026 12 1.2-26
Al " 27-50 0.8 0.021 11 1.3-27

PacturensHOCT MH060H NPUPOAHO-KIMMATHYECKOM 30HBI (JOPMUPYET MEPBUYHYIO NMPOAYKLHUIO COJIHEY-
HOW SHepruu. BBIABICHHOE KOIMYECTBO Pa3NIOKUBILETOCS PACTUTENBFHOTO BEIIECTBA CBS3aHO HE TOJBKO C
COCTOSIHUEM (DUTOCTPYKTYPBI, HO U C APYTHUMHU OMOJIOTHUYECKUMH OCOOCHHOCTSIMH M3ydaeMbIX mouB. Ocoboe
BHUMAaHUE NIPH 3TOM YAEISIETCS IPYNIOBOMY U BUJOBOMY COCTaBY [TIOYBCHHOM OMOTHI U UX AEATEIBHOCTH, OT
KOTOPBIX 3aBUCAT CIIOXKHBIC CTAAWH TpaHChOopManuH (TYMHDHUKAITAS U Pa3JIOKCHHUE) OCTAaTKOB (PUTOMACCHI.
HccnenoBanusi, NpoBeCHHBIC HA ETMHHOM 1IEHO3€, MTOKA3aJld, YTO MPH TaKOM THAPOTEPMUUECKOM COCTOS-
HHUM T0YBbI NIpeobafiatoIieil TPyINoi SBISIIOTCS HACEKOMBIE, CPelld KOTOPBIX MpeodasaloT Haubonee mpu-
CIIOCOOJICHHBIE K 3TUM YCJIOBHSAM IPEACTABUTENHN >KECTKOKPBUIBIX.

CornacHO TaHHBIM MHOTOJICTHUX TOJIEBBIX M3MEpeHUH, HHTeHCUBHOCTH CO2 M3 1 KT MOYBHI HA TITyOWHE
0-25 cwm 3a 1 ywac Beigenminock 7.0 mr CO2, Ha Tayoune 6.7 mr CO; 20-50 cMm. M3 xapakTepHO#l IpoOBI 1moY-
BEHHBIX KYJBTYDP 3aJI0KEHHBIX cepo-Oyphix mouB ¢ riryounbl 0-25 cm Beineneno 13.6 mr/a CO., ¢ TiryOuHBI
25-50 cm — 11.0 mr/4. B opomaembix cepo-OypbIX MOYBax arpoieHo3a npoobl, 0ToOpaHHbIE ¢ TITyOUHBI 0—
25 cm u ¢ riryounsr 25-50 oM, Beaensi CO2 17.5 u 10.8 mr/4. C yBenu4yeHueM TiTyOUHBI KOJTMYECTBO yIile-
KHCJIOTO ra3a yMEHBIIACTCS.

Boapl 3THX peK SBIISIOTCS OPOCHUTENBHBIMH, B UX COCTaBE€ KOTOPBIX MpeobianaeT KapOOHAT KaJbIIMA.
B peuyHbIX OTIOXKEHUSIX COJIep)KaHUE IOTJIOIICHHBIX OCHOBaHWH, HampoTHB, He MeHseTcs. ConepaHue
katnoHoB Mg*? m Ca*? cocrasnster 4.3 mMr/oke u 8.6 mr/>kB. CpeaHeromoBas BIaKHOCTh 75 % TomoBoOE
KoMuecTBO ocaakoB 600-900 mm. CpenHeronopas ckopocTs Berpa 2.0 M/c. Ca*? u Mg*? B ropHO-1TyroBBIX
MOYBax MOCTENIEHHO YBeIN4nBaeTcs oT BepXxHuX ropu3oHToB 0.01— 0.002 %, k HikaIM 0.026-0.003 %. dns
MOBBIILICHUS MPOAYKTHBHOCTU B arpolleHO3ax IOJIs CIIEAyeT OTIAaBaTh MPEANOYTCHHWE OPraHMYeCKHM U
MUHEpaJIbHBIM BELIECTBAMH, 00ECIICUNBATh MUTATEIIEHBIMHU BELIECTBAMH MOYBHI.

B pe3synbrare npoBeaeHHBIX HCCIEIOBAHUA YCTAHOBIIEHO, YTO KOJIMYECTBO OMOT€HHBIX BEILECTB B BOJE,
NpoGUIBTPOBAHHON JM3MMETPOM, OTHOCHUTCS K YJalleHHOM uacth Oananca. HawmOombliee exerogHoe
BbIMBIBAHHE MHUHEPAJIbHBIX YAOOPEHUH B JM3UMETPHl HAOMIOJAIOCh NIPH NMPUMEHEHWH BBICOKMX HOpM. U3
ynobpeHuit 66110 BbIienodeHo 713-9/29 % munepansHoro azora 0.80-1.06 % docdopa 3.60-8.59 % xanwus.

[Ipu BHECEeHNM MUHEPATBHBIX yIOOPEHUH KOIMYECTBO MUHEPAIBHOTO a30Ta B IM3UMETPOBOH BOJIE OBLIO
BBICOKUM B TIepBbId mepuona mpombiBkA, N/NHsz 1.00 mr/m, N/NOsz 1.4 mr/n B QuibTpoBaHHOH BOJE OT
BHECCHUSI MHHEPAJbHBIX YIHOOpeHHH, B HOpMe Nisg IOCIIE BHECEHHs B KayecTBE MOAKOPMKH A30THBIX
ynoOpeHuit 3TOT mokasaTeib Bo BTopoii nepuoa cocraiia 0.98 (1,38 mr/n). Ilpu BbICOKOH HOpME BHECCHUS
MuHepanbHBIX yao0pennii (NisoP1soKiso) romoBoe komuuecTBo MuHepansHoro aszora (N/NHz+N/NOs)
cocraBmio Beero 38/20 mr, dpochopa 15/47 mr, kamus 50/11 mr. Ilpu nepeBose 3THX MoKa3aTeneil B reKTapbl
cootBeTcTBeHHO 5.39; 2.21 (7.17 wra).

3axioueHue

Copepxanne Na* takke Bo3pactaeT OT BEpXHHUX ropu3oHTOB 2.38 % k HwKHEM, cocTaisist 3.09 %. Ha
arpoIeHo03e KOPMOBBIX pacTeHmii cosepxkanue katnonos Ca*? u Mg*? 110 mpoduiiro 3HaUMTENBHO BBILIE, YEM
B IEJIMHHBIX TOYBaX MPUPOAHOTO 1eHo3a. CymmapHoe kosmnuectBO Na® u K* yBennumnBaeTcsi Kak B BEPXHUX,
TaKk U B HWKHUX TOPU30HTaX. B TOPHO-IYroBBIX MOYBAX E€CTECTBEHHBIX M OKYJIbTYPEHHBIX LEeH030B pH
nu3Mensiercst B npenenax 7,3—7,8. OnpeneneHsl JOMUHUPYIOIUE SAU(UKATOPBI CPEIU IPYII PACTEHUI Kak
WH/IMKATOPBI CEPO-KOPHYHEBBIX TTOYB.

[TosTOMy 3emiiesienue MOMOKHUTENBHO BIUSAET Ha TIOYBEHHBIE Mporiecchl. KopHerIo bl oBoIIeH 1 371aK0B
OIIPENEIIIOT BBICOKYIO MPOIYKTHBHOCTH Hag3eMHOM Macchl. llpuMeHeHHE TeX WM HHBIX XUMHYECKHX
CPeACTB AJIs 3aIUTHl PacTEHHi, BBIPALIMBAEMBIX B arpoleH03axX, OT BpEIHUTEeNed He JOJIKHO OKa3bIBaTb
HETaTHBHOTO BJIMSHHUS Ha IOJIE3HYIO TOYBEHHYIO. VCTonb3ysi B XO3MHCTBaX COBPEMEHHBIE, TEpPE/IOBHIE,
arpoTeXHUYECKHE, TIIOJIMBHBIE TEXHOJOIMHM, MOXKHO TOAJICPKHUBATh CTAOWIBHYIO OHOJIOTMYECKYIO
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KOPPEJISILIASA IPU3HAKOB YPOXKANHOCTHU U KAYECTBA ILIOJ0OB KOHCTAHTHbBIX
OBPA3IOB INIEPHA CJIAJIKOI'O BI'PYHTOBBIX TEIIJIMIIAX

H. A. HEBECTEHKO

YO «benopycckas eocyoapcmeennas opoenos Oxmabpwvckou Pesontoyuu
u Tpyoosoeo Kpacnozo 3namenu cenbCKOX03A1UCMBEHHAA AKAOEMUAY,
2. l'opxu, Pecnybauka benapycs, 213407

(ITocmynuna 6 pedaxyuro 03.10.2022)

B celeKkyuu MHo2ux CeNbCKOX03AUCMBEHHbIX pacmeHm? UCNONb3Yemcs 603MONCHOCTb 0m6opa o6pa3u06 C 6bICOKUMU 3HAYEHUS-
MU XO35UCMBEHHO YEHHbIX NPUSHAKOS HA OCHO8E CPAGHUMENbHO N1€2KO ONPeOessieMblX OUOMEempPUYecKux NPUusHaAKo8 pacmeHull.
B cmamve npedcmasnenvl pe3yibmamul u3yueHus: KOpPeIayuoOHHOU 3a8UCUMOCIU MENHCOY NPUSHAKAMU YPOUCAUHOCIU, MOPGOI0o2U-
YeCKUMU xapakmepucmukamu pacmeHuﬁ u I’lfl0006, OUOXUMUYECKUM COCMABOM NA0008 U NOKA3AMEIAMU 0eeycmauu0HH012 OYEHKU
KOHCMAaHmMHbLX 06]%131406 nepya CIA0K020. Yemanoenenvl cutbHble NOJI0ONCUMeNbHbIE KOppeniayuOHHble 63AUMOCBA3U JI/IEDIC()_)/ moeap-
HOU u 0bweil ypodcaiitnocmvio (r = 1,00); npodykmusnocmoio (06was u mosapHas ypoxcaiinocms) u maccoti nioda (r = 0,72-0,73);
Mmaccoti u wupunot naiooa (r = 0,83); yuciom kamep u wiupunoil niooa (r = 0,83); oyenxoil eHewHe20 uda U WUpUHOU niooa (v =
0,72), a maxkoice momwunou cmenox nepuxapnust (r = 0,75). Buls6Iena ROL0NCUMEAbHASL C83b CPEOHEll CUbL MACCHL NI00A C BbLCO-
motl pacmenusi (r = 0,60), xonuuecmgom 60ko6vix nobezos (r = 0,49), cmenenvio obaucmeennocmu (v = 0,37), uuciom kamep
(r = 0,64), monwunoti nepuxapnus (r = 0,60), oyenxoii 6newinezo suda (r = 0,54) u koncucmenyuei maxomu niooa (r = 0,42). Om-
060p HA BbICOKVIO YPOACAUHOCTNG CONPANCEH C OMOOPOM bICOKUX PACTEHUN, ¢ OOTbUUM KOIUYECBOM DOKOBbIX N00e208, 3HAYU-
MeNbHOU CMeneHbio 06ﬂucmeermocmu, BbICOKOU MACCOU U umpuHozZ niooa. B celekyuu Ha panHecneilocms Heobxo0uMo omoasams
npeonoumenue 00pasyaAM ¢ MEHLUUUM KOIUYECMBOM OOKOBLIX N006e208, UMerwuM y3Kue U ONUHHBLE NI00bL C HEeDOALUIOU MOIUUHOU
cmenok nepuxapnus. Ilpu npogedenuu decycmayuil bICOKYI0 OYEHK) 6HeUuHe20 8uod NOAVYUIL 00pa3ybl ¢ KPYNHBIMU KYOOBUOHBIMU
nrodamu, umerouue 60IbULYI0 MOIWUHY NEPUKAPIUSL.

Knrwuesnvie cnosa: nepey CflddKuLZ KoppeAayus, 6uo/wempuqec1<ue xapakmepucmuku, XO3AUCMEEHHO YeHHble Npu3HaKu, ouoxu-
MUYECKUll cocmas nio008, NOKA3amenu Kavecmaesd niood.

In the breeding of many agricultural plants, the possibility of selecting samples with high values of economically valuable traits
based on relatively easily determined biometric plant traits is used. The article presents the results of a study of the correlation be-
tween yield characteristics, morphological characteristics of plants and fruits, the biochemical composition of fruits, and indicators
of tasting evaluation of constant samples of sweet pepper. Strong positive correlations between commercial and total yields were
established (r = 1.00); productivity (total and commercial yield) and fruit weight (r = 0.72-0.73); fruit weight and width (r = 0.83);
the number of chambers and the width of the fruit (r = 0.83); assessment of the appearance and width of the fruit (r = 0.72), as well
as the thickness of the walls of the pericarp (r = 0.75). A positive relationship was found between the average strength of the fruit
mass and the height of the plant (r = 0.60), the number of side shoots (r = 0.49), the degree of foliage (r = 0.37), the number of
chambers (r = 0.64), the thickness of pericarp (r = 0.60), appearance (r = 0.54) and texture of the fruit pulp (r = 0.42). Selection for
high yields is associated with the selection of tall plants, with a large number of lateral shoots, a significant degree of foliage, high
weight and width of the fruit. In breeding for early maturity, it is necessary to give preference to samples with a smaller number of
side shoots, which have narrow and long fruits with a small thickness of the walls of the pericarp. During the tasting, samples with
large cuboid fruits with a large thickness of the pericarp received a high appraisal of their appearance.

Key words: sweet pepper, correlation, biometric characteristics, economically valuable traits, biochemical composition of fruits,
fruit quality indicators.

BBenenue

WnTepec Kk M3yueHHIO KOPPEISIUA B OMOJIOTHH TOsBHICS B Hawajge XIX B. W cBs3aH ¢ MPUMEHEHUEM
XK. JI. KroBbe mpuHIMIA CPpaBHUTENBHON aHATOMUU JUISI BOCCTAHOBIIEHUS! OOJIMKA MCKOIAEMBIX MO3BOHOY-
HBbIX JKHBOTHBIX, a Takke ¢ omyonukoBanuem . JK. Cenr-Miepom 3akoHa paBHOBECHS OPraHOB.
K. JI. KioBbe, pyKOBOJACTBYSCh 3HAHUSIMUA O COOTHOIIEHUM YacTEed OpraHu3Ma, yTBEpKAall, YTO «HU OJHA U3
gacTell opraHu3Ma He MOXKET H3MEHHUTLCS 0€3 TOro, 9ToObI HEe M3MEHSUINCH APYTHE, U, CIICOBATEIILHO, KaXK-
Jlasl U3 HUX, B34Tas OTAEJIbHO, YKA3bIBACT U JJACT OCTalIbHBIe» [1].

B 1846 roay ¢panmysckuii ¢pusuk O. Bpase BriepBbie pazpadotan koddhdunuent koppessiun [2]. Uzy-
YUB U3MEpEHUs yacTeil Tena u pocta, @. ['adbTOH HE3aBUCUMO 3aHOBO OTKPHLI KOHIICTIIHIO KOPPESIIUU B
1888 romy u mpoaeMOHCTPUPOBAII €€ MPUMEHEHHE B M3YUCHHH HACJICICTBEHHOCTH, aHTPOIIOJIOTUN U IICHXO-
soruu [3]. OcHoBEIBasCh Ha Haesx, npemioxkeHHelx O. bpase u @. I'anbToHOM, anrnuyanuH K. [Tupcon B
koHie XIX B. pa3zpaboTar MaTeMaTHIECKYIO TEOPHIO KOppemsiuu [4].

HccnenoBanus mo CeNEeKUU CEIbCKOXO3SIMCTBEHHBIX pacTeHUil Bo BTopoi monoBuHe XIX B. U Hauane
XX B. 9acTO BKIIIOYATM aHATU3 CTOXAaCTUYECKUX CBSI3CH MEXAYy MpHU3HAKAMH W MOATBEPKIAIA BaXHOCTH
yuaeHus 06 orbope.

PaszButre OHoMeTpHUECKUX METOMOB K Hayany XX BeKa Jaji0 HOBBIM MMITYJIbC JUIS IIHPOKOI'O HUCIIOIb30-
BaHMsI KOPPEISLUNA B MPAaKTUYECKOH cenekuun. KoppensiiiMoHHbIN aHaau3 pa3inyHbIX MPU3HAKOB PaCTECHUIN
npeactasieH B padbotax B. B. KonkyroBa. MccnenoBaTens yCTaHOBIII TECHYIO B3aUMOCBSI3h MEKIY pa3Me-

pPOM KIJICTOK JIUCTA, 3aCYXOYCTOI>i‘IPIBOCTBIO u ApyrumMu 0COOCHHOCTAMU paCTeHHﬁ. OCHOBEIBasICh Ha 9TOM,
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Obuta chopMyIHpOBaHa TEOPHS aHATOMO-(DU3NOJIOTHIECKON KOPPEISIMN 3aCyX0YCTOHUYMBOCTH PacTeHUN U
BBIIBUHYT NMPHHIUIT 0TOOPa yCTOWYMBBIX K HEJJOCTATKY BJIard pacTEHHd MO BEIMUYMHE KIETOK YCTHHIL [5].

[Ipu BEIBeIEHNN HOBBIX COPTOB 3€PHOBBIX KyIbTYp A. A. CameruH u ap. UCIONB30BaIl METO]l aHaIN3a
COMPSKEHHBIX (KOPPEJSITUBHBIX) MpU3HAKOB. Tak, B pacIEISIOMNXCS TTOTOMCTBaX MEKBHUOBBIX THOPHIIOB
(Tr. aestivum xT. compactum) OblIa yCTAaHOBJICHA TECHAST KOPPEIALHS MEXKIY TUNIOTHOCTBIO KOJIOCA, C OHON
CTOPOHBI, U JJIMHON KOJOCKOBBIX M IIBETKOBBIX YEUIYH, MJIOTHOCTHIO BEPXYIIKH KOJOCA, UIMHOM 3€peH, UX
YHCIIOM U BECOM — C APYyTOi [6].

OkcnepuMenTanbHbie padoTel 0. A. OunumyeHKko ObUTH COCPEIOTOUEHBI Ha MPOobieMe HaclIeICTBEHHO-
CTH ¥ U3MEHYHBOCTH KOJIMYECTBEHHBIX MPHU3HAKOB PA3IMYHBIX (POPM MSTKHX IIIICHHUI, 000X PSIOM
LEHHBIX XO3SMCTBEHHBIX OCOOCHHOCTEH, JIETKO YYUTHIBAEMBIX KOJMUYECTBEHHBIMH MeTOAaMHu. B kauecTBe
MPHOPUTETHOTO TPU3HAKA JJIsi 0TOOPa BBICOKOYPOXKAMHBIX 00pa3moB ObLT MpPEeIoKeH MHIEKC IIOTHOCTH
koioca [7].

KoppensunoHHbINA aHaIU3 HE TOTEPSUT CBOE 3HAYMMOCTU U B HACTOSIIIIEE BPEMSI.

Bonbmioil onbIT MO U3yYEHUIO KOPPESAIMOHHBIX 3aBUCUMOCTEN M MPUMEHEHMIO UX B MPAKTHUECKOH ce-
JICKIIMH HAKOIUICH yuéHbIMH-3epHOBHKaMH [8—11]. TIpu mpoBeeHUH CENEKITMOHHOMN OIIEHKH 00pa3IioB ToJio-
3epHOTO OBca B ycloBusX Bonro-Bsrckoro pernona Pycakosa U. U. ¢ coaBropamu ycTaHOBHIIH, YTO B OJia-
TOTIPUSITHEIE IS PAa3BUTHS OBCA MO KOIMYECTBY OCAIKOB M TEMIEpaType TOIBI MPOSIBISIOTCS JOCTOBEPHBIE
TIOJIOKUTENIbHBIE KOPPESALUHN YPOXKANHOCTH C BBICOTON pacTeHus, JIUHOW U MPOJYKTHUBHOCTBIO METENKH,
YICIIOM KOJIOCKOB ¥ 3epeH B Hel [8].

. B. IlymkapeB COBMECTHO C IpYIMMH HCCIEA0BATENIMU Ha SPOBOI MATKOM MIIEHUIE BBISIBUIN CHIIb-
HYIO TIOJIOXHUTETHHYI0 B3aHMMOCBS3b MEXIY MAaccod 3epHa B KOJOCE M YpOXKaWHOCTBIO 3epHa (r = 0,71);
CPEIHIOI0 MOJOKUTEIBHYIO CBSI3b — MEXKIY YpoxKaiHOCThIO 3epHa U Maccoi 1000 3epen (r = 0,54), uuciom
3epeH B konoce (r = 0,62) [9].

B cBoux uccnepopanmsx H. A. IykroBa u H. A. Ky3HelioBa BBISIBUIIN 3aBUCUMOCTb YPOXKAHHOCTH pacTe-
HUH TIIEHUIBI TBEPIOH OT BIMSIHAS MHOKECTBA ()aKTOPOB ¥ OMPEIEIHIN CPEAHIOI KOPPEISAIUIO C TPOIYK-
TUBHOU KYyCTHUCTOCTHIO (1 = 0,532), KonmmuecTBOM KosockoB (r = 0,587) u 3epen (r = 0,676) B Kojoce u Tec-
HYIO CBSI3b C MacCOii 3epHa riraBHoro xonoca (r = 0,753) [10].

B. M. Tpunytus [# ap.], IpoBoast OlleHKY OHOMETPHUYCSCKUX TTOKA3aTesIeH 03UMO# TPUTHKAIIE B YCIIOBHIX
OMCKO# 0051aCTH, OTPEIEITIIIN, YTO C YPOXKAMHOCTHIO HanOOJIee TECHO CBS3aHa Macca 3epHa ¢ pacTeHus (r =
0,611), IpOoAYKTUBHOCTH pacTeHUsI HANOOJIee TECHO CBs3aHa C MPOJIYKTUBHOW KycTUCTOCThIO (1 = 0,805), Ha
MPOJYKTHBHOCTH KOJIOCA HAMOOJIbIIIee BIMSHIE OKa3bIBaeT ero o3epHEHHOCTH (1 = 0,856) [11].

Nzydenuto xoppenduuii Mexay XO3sIIICTBEHHO NEHHBIMH IMPHU3HAKAMHU OBOLIHBIX KYJIbTYp, 3HAYEHHIO
STHUX CBSI3€H A CEJIEKIIMOHHON pabOThI MOCBSIICHBI UCCIEI0BAHUS MHOTHX CIICIIUAINCTOB, pA0OTAIOIINX C
OBOIIHBIMU KyJbTypamu [12-15].

AHanmm3upys pe3ynbTaThl KOPPEISAIMOHHOTO aHAIHM3a MPU3HAKOB YPOKaWHOCTH, JIEKKOCTA U OMOXMMH-
YeCKOro cocraa miojioB Tomara, E. 10. Meanmosa u A. B. KuibueBckuii ycTaHOBHIIH, Y4TO OOIIYIO M TOBap-
HYI0 YPOXKaHOCTh OOBEAMHSAET CHIIbHAS TOJOKHUTEIbHASI KOPPENSIUOHHAS CBSI3b; CPEIHSS MOIOKUTEIbHAS
CBSI3b BBISIBJIEHA MEXY COAEPIKaHWEM CaxapoB B IUIO/AX MOJHOW CTENEHH 3PEJIOCTH M COAEPHKAHUEM CYXHX
BEIIECTB B MOJIOYHBIX Tj1oaax [12].

C. B. XapkoBa mpu M3y4eHHH MPU3HAKOB PACTEHUH JIyKa PernyaToro, BBIIBHUJIA TECHYIO MPSAMYIO MOJ0-
KUTEIFHYIO CBSI3b MPOIYKTUBHOCTH C MacCOW JYKOBHUIIBI U IIMPUHOHN JTMCTA. YCTAaHOBJIEHA BHICOKAs MOJIO-
XKUTeNbHas cBs3b (r > 0,7) Mexay MpU3HAKaMU «TOBapHasl ypOKaWHOCTB» M «00mias ypokKaWHOCTB» (I =
0,94); cpenanii ypoBeHb NMOJOXKUTENbHOU CBs3U (r = 0,5—0,7) oTMeUeH MeXIy TOBapHOU YpOKaWHOCTHIO U
IIUPUHON JINCTA, TOBAPHOU yPOKAaWHOCTHIO U MAaCCOU JIYKOBHUIIBI, OOIIEH ypO)KaliHOCTBIO M ITUPHUHOM JIUCTA,
Maccol JTyKOBHUIIBI U IIUPHUHOM JucTa [13].

B cenekunonHoii padote ¢ paconsio H. I'. Ka3wiay0 Oblia onpenesieHa BbICOKas KOPPEISLMS MacChl 60-
00B u cemsH ¢ pactenus (r = 0,85 + 0,06) u cpenusst — Mexay Maccoil 0000B M MX KOJIMYECTBOM Ha pacte-
Huu (r = 0,54 £ 0,002), a Taxke maccoit 1000 cemsa (r = 0,52 £0,01) [14].

B uccnenosanmax U. I'. KoxtenkoBoit u B. B. CxopuHb! n3y4anuchk K03 QUIHEHTHI KOPPEISIIIAA MEXKTY
OCHOBHBIMU (PEHOTHUIHYECKUMHU TPU3HAKAMHU Y YECHOKa O3MMOTro. BBUIO BBISBIEHO, YTO YPOXKAHMHOCTH HE
CBSI3aHa C KOJIMYECTBOM 3yOKOB B JykoBuue (r = -0,075). YcraHoBneHa BBICOKasi MOJOKUTENbHAs 3aBHCHU-
MOCTh MEXy Macco JIyKOBHIIBI U Maccoit 3yOka (r = 0,811), Beicoto# (r = 0,755) u nuaMeTpom JTyKOBHUIIBI
(r=0,760) [15].

Takxum 00pa3oM, B CENEKIIMA MHOTHX CEJIbCKOXO03sHCTBEHHBIX PACTEHHI UCTIONIB3YETCs BO3MOXKHOCTh OT-
0opa 00pa3LoB ¢ BEICOKMMHU 3HAUYCHUAMH XO3SIMCTBEHHO IIEHHBIX IPU3HAKOB HA OCHOBE CPABHUTENIBHO JIETKO
OTIPEIENIIEMBIX OHOMETPHUYECKHUX NMPH3HAKOB PACTEHUH. AHAIH3 CTPYKTYPBI KOPPENSIHOHHBIX CBsI3eH 1M03-
BOJISIET YCTAHOBUTH AMAarHOCTHUYECKUE MTPU3HAKH JJIS PAHHETO UM MEHEE TPYAOEMKOTO MO HCIIOIHEHHIO OT-
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6opa [16], ocoOeHHO B TeX ciydasix, KOrJa psMasi OLEHKa CEJIEKTUPYEMOTro MpHU3HaKa M0 KaKUM-ITH00 Mpu-
YHHaM 3aTpyaHeHa [17].

Koaddummentsr koppemsuuu () BappupytoT B auamazose ot -1,00 mo +1,00. [lonoxxurensHoe 3HaUeHNE
MOKa3aTeisi CBUACTENbCTBYET O COBMECTHOM BO3pPAacTaHWU BEIWYHH, a OTpULATeIbHOE — 00 00paTHOHU CBSI3U
[18]. Crengyer y4HTHIBaTh, 9TO HCIIOIB30BAaHHE B CEIEKIIMOHHOM Tporiecce KO3(PPHUINEHTOB KOPPENSInU
MOXKET ObITh d((EKTUBHBIM, €CIU MEXIy MpHU3HAKaMH CYIISCTBYeT OJMU3Kas K MPSMOJIHHEHHON 3aBHCH-
MOCTb, a TaKKe B CIydasx, KOrga abcoyIoTHasE BeMWYMHA KO3((UIIMEHTa KOPPESIUU J0CTaTOYHO BEIHKa
[19].

Lenp uccnenoBanuii, NpeaCTAaBICHHBIX B JaHHOH IMyOJMKaLWy, 3aKJI04ajach B ONPENENIeHUH KOppess-
LIUOHHBIX CBSI3€i MEXIy OCHOBHBIMH XO3SHCTBEHHO LIEHHBIMH MPU3HAKAMH M MOKa3aTeIsIMUA KauyecTBa IJIo-
Jla y KOHCTaHTHBIX 00pa310B Ieplia CIaKoro, BEIPAIIEHHOIO B IPYHTOBBIX TEILIMLAX.

OcHoBHas 9acTh

OKcIepUMEHTAIbHBIE JaHHBIE, UCIIOIb3yEMBbIE AJIS1 IPOBEACHHUS KOPPEIALMOHHOTO aHaIN3a, OJIYYEHBI B
2015-2018 romax Ha OMBITHOM M0Jie KadeAphl CENBCKOXO3IUCTBEHHOW OMOTEXHONIOTHH, SKOJIOTUH U PaaHO-
jgorun benopycckoil TocyIapCTBEHHON CEIbCKOXO35AMCTBEHHOM akaaeMuu B paMmkax coBMmectHoro ¢ I'HY
«UuctutyT renetuku u uutonorun» HAH Benapycu mpoekra «PazpaboraTh MONEKYISpHO-TEHETUYECKHUE
METOABI MapKep-COMYTCTBYIOIIEH CENEKIUH MepLa CIaIKOro 110 reHaM KayecTBa IUIOA0B U yCTOWIMBOCTH K
00JIe3HAM M CO31aTh COPT VIS IUICHOYHBIX TEIUIUID) U YaCTUYHO omnmyOnukoBansl [20, 21].

[IpoBeneHO KOMIUIEKCHOE M3yUeHHE OMOMETPUYECKUX HMPU3HAKOB PACTECHHUH M IUIONOB, OMOXUMHUYECKHX
W JIETyCTAllMOHHBIX XapaKTEPUCTHK IUIOIOB, OLICHEHBI AIEMEHTHI YPOXKAHHOCTH 25 KOHCTAaHTHBIX 00pa3ioB
nepua ciaakoro. CTaTucTudeckyro 00paboTKy pe3ybTaToB 10 BBISIBICHUIO KOPPEISLMOHHON CBSI3U MPOBO-
JIVITH C UCTIONIb30BaHUEM KOMIIBIOTEpHOM mporpaMmsel Microsoft Excel 10.

[lomy4eHHble pe3ynbTaThl CBUACTENBCTBYIOT O TOM, YTO Y U3y4aeMbIX 00pa3LoB MepLa CIaAKoro B ycio-
BUSIX 3alIMIICHHOTO TPYHTA CTENEHb CONPSDKEHHOCTH MPU3HAKOB MOXET OBITh Pa3HOW MO CHJie: OT ciaboi
710 CUJIBHOH, @ KOPPEJISLUY UMEIOT KaK MOJI0KUTEIbHOE, TaK U OTPULIATEIIbHOE HamnpasieHue (Tadi. 1).

OnHUM U3 3HAUUMBIX CEJICKIIMOHHBIX MPU3HAKOB SBISIETCS PaHHSS YPOKAMHOCTH TMEepla, OCOOCHHO B TEX
YCIIOBHAX IpOM3pacTaHus (Hampumep, ceBepo-BocTo4Has yacTe Pecryonuku benapycs), roe cpennecnensie
W TO3JHECIeNble copTa U THOPHUIBI HEe BCET/a TMOJHOLEHHO BhI3peBatoT. B pabote ¢ mepuem cnankum 1lu-
nuHa M. B. ompenenunna, 4To NOBBIIEHHE PAHHECTIEIOCTH OBIJIO CONPSKEHO € YMEHBIIEHHEM MAacChl IUI0Ja
Y TOJIIMHBI CTEHOK Tepukapnus [22].

B uccnenoBanusax byxapoBoil A. P. Mmexxny mpu3zHakamMu «CpefHsisi Macca IJI0a» U «PaHHUU ypoxail»
Takxke ObUIa OTMEYeHa CTaOMIBHO OTPHUIIATENIbHASI KOPPEINSIUS ¢ HEBBICOKOH CTENEHBIO COIPSHKEHHOCTH
(ko3 durment m3mensuics ot -0,325 mo -0,464) [23].

Hamu ycraHoBiieHa oOpaTHasi KOpPpESIMOHHAS CBA3b CPEIHEH CHIIBI MEXY PaHHEH YpPOXKaHHOCThIO U
KOJIMYECTBOM OOKOBBIX TI00eToB (1 = -0,47), mmpuHoi mnoaa (r = -0,31). BeisBiena npsimast (hyHKIIMOHATB-
Has CBSI3b MEXJy TOBapHOW | 00melt ypoxaiiHoctsio (r = 1,00), uto Takxke orMmedaeTcs Mownceeoit M. O.
[24].

BaxxupiMu 351eMeHTaMy, BIUSIONIMMH Ha ypO’KallHOCTh, Y PAacTeHUH IepIia CIaIKOro SBISIOTCS Macca
TI0/Ia, TONIIMHA CTEHOK repukapnus u Gopma 1uioaa. B padorax lummuoit M. B., Patel P. N. et al., Mou-
CEEBOH M JIp., aBTOPHI BHISIBUJIN CIJIBHYIO U CPEIHIOI0 B3aMMOCBS3b YPOXKAWHOCTA U MacCHl wioaa [22, 24,
25]. Hamu BBISIBIIEHA TIOJIOKUTENBHAS B3aUMOCBS3h MEXIY OOIIEl M TOBapHOH YpOKaHOCTBHIO W Maccoi
wiona (r=0,72-0,73), crenensto obmucTBenHocTd (r = 0,65), mmpunoi mwioaa (r = 0,61-0,62), BeicOTOMH
pacterus (r = 0,63-0,64), konmuecTBoM OOKOBBIX T0OeroB (r = 0,49) W TONIMHOW TMEpHKApPIUS IJI0Ja
(r=0,41).

Macca iona, ero 0MOMETpUYECKHE U AETYCTALMOHHBIE TIOKa3aTeNd MMEIOT BXKHOE XO3IHCTBEHHOE 3HA-
yerre. OOBIYHO B CENEKIIMOHHOM IMPOIIECCE MPH BU3yaJTbHOW OIEHKE MPOBOAST MO3UTUBHBIA OTOOD MO paz-
Mepy IUIoJla U ero Macce 0e3 ydera CONpPsHKEHHBIX Ipu3HakoB. OJHAKO, AJIS yCIEIHOTO MPOBEAECHU 0T0O-
pa, He0OXOIUMO 3HATH B3AaUMOCBSI3b MACCHI II0JIA C APYTUMHU XapaKTePUCTHKAMH.

Hamu BbIsIBIEHa TecHas MOJIOKUTENbHASA CBSI3b Macchl M IUpWHBI mwiofa (r = 0,83); momoxurenbHas
CBSI3b CpeJHEl criibl ¢ BhicoTol pactenus (r = 0,60), konmdyecTBOM O0KOBBIX T00eroB (r = 0,49), creneHpto
obnuctBenHoctu (r = 0,37), unciaom kamep (r = 0,64), TonmuHon nepukapnus (r = 0,60), oleHKOH BHEIIHe-
ro Buaa (r = 0,54) u xoHcucTeHnmen Makotu mioaa (r = 0,42), momoOHyI0 3aBUCHMOCTH TaK)K€ OTMEYAIOT B
cBoux uccnenoBanusx M. B. lllununa, V. Y. Todorova u ap., O. H. Ilemmaas u ap. [22, 26, 27]. Orpuna-
TeJbHAst KOPPEJAIHS MacChl U JUTMHEI Tuona (r = -0,57) B Hammx 3KCIepUMEHTAax CBS3aHa ¢ MpeolIalaHueM
KPYITHBIX KyOOBHIHBIX TUIOJIOB Y U3Y4aeMbIX 00Pa3LOB.
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Yucno Kamep Imiofa MeeT 00paTHyIo CBsI3b ¢ AauHOM mioma (r = -0,72) u npsaMyro — ¢ IMAPHHON TUIoAa
(r = 0,83), a Taxke — ¢ TommmHoM nepukapmus (r = 0,65).

AHann3y KOPPEJSIMOHHBIX 3aBUCUMOCTEH MEXKIY AJIEMEHTaAMH YPOXKaHHOCTH, OMOMETPHUYECKUMH XapaK-
TEPUCTUKAMH PAaCTEHHH W TUIOJOB IMEpLa CIIAAKOT0, C OJHOH CTOPOHBI, U OMOXUMHYECKUMH MOKa3aTeIsIMU
IUIOZOB, C JIPYTOH CTOPOHBI, TIOCBAIICHBI €AMHWYHEBIE uccienoBanus. B paborax M. O. MowuceeBoii ObuH
YCTaHOBIJIEHBI CPETHNE TIOJIOKUTENFHBIE KOPPEIANOHHBIE CBSI3M MEXIY COJEpKAaHNEM KapOTHHA W BUTAMH-
Ha C (r =0,300); cpemHre oTpHLaTeIbHBIC KOPPESIUOHHBIC CBSI3M — MEXIy cojaepkanneM ButamuHa C u
grcIoM OOKOBBIX 1mobOeroB Ha pactenud (r = -0,450), comepxaHueM yTiIeBOAOB U MEPHOAOM BereTau (r = -
0,370) [24].

B Hammx mccienoBaHUSAX BBISABICHA MPsIMas CPEOHSIS CBSI3b PAHHECTICNIOCTH C COAEP)KaHHEM B IJIOAAX
ButamuHa C U pacTBOpUMBIX yrieBonoB (r = 0,33—0,36); amuHbI 1012 — € COAEpPKaHUEM CyXOro BEIIeCTBa
u kapotuHa (r = 0,45-0,47); conepkaHusi paCTBOPUMBIX YTJIEBOJOB — C HAKOIUIEHHEM BuTamuHa C U CyX0ro
Bertectra (r = 0,41-0,66).

Brepsrie B Peciy6mniike benapych Oblia n3ydeHa KOppemnsiius KOMITIEKCa MPU3HAKOB PACTEHUHN U TIOI0B
mepia ciaakoro (ypokaiiHOCTH, MOP(OIOTHYECKUX XapaKTEPUCTHK, OMOXMMHUYECKOTO COCTaBa IUIOAOB) U
JETYCTallMOHHBIX XapaKTePUCTHK. BBIABIEHa BBICOKAs IOJIOKHUTEIbHAS COMPSDKEHHOCTh MEXIY OIIEHKOH
BHEIIIHET0 BH/IA TUI0JA U IUPHUHOM tutona (r = 0,72), TommuHo# creHok nepukapnus (r = 0,75), a Takke BbI-
COKasi OTpHIATeNbHast — ¢ Ao wioaa (I = -0,75). KoHcucTeHIMs MSIKOTH TUT0Ia B CPEAHEH CTeeHn KOp-
penupoBaiia ¢ TOJIIMHONW CTEHOK MEePHKapIus, MHPHHONW 1 Maccoi wioaa (r = 0,42-0,65), u Obuta oTpuia-
TENIBHO COMpsbKeHa ¢ unHoi mioza (r = -0,67). CpeaHsist MOM0KUTEIbHAS KOPPEISIIUS YCTaHOBJICHA MEXKIY
BKYCOM IUIOZIa C OJTHOM CTOPOHBI U KOHCHCTEeHIHEH Mskotu (r = 0,44), mioTHOCTRI0 KOXUIE (r = 0,49),
apomaToM MAKOTH Tuona (r = 0,57), ¢ npyroi ctopoHbl. TeCHON 3aBUCHMOCTH MEXAY dJIEMEHTAMH YPOXKaii-
HOCTH, OMOMETPHUECKIMHU XapaKTEPUCTUKAMU PACTCHUH H II00B, OMOXMMHUYECKAM COCTaBOM ILJIOAOB Tep-
12 CTaIKOTO U JIETYCTAIIMIOHHOM OIIEHKO! B HAIIIMX MCCIIEOBAHMSIX HE O0OHAPYKEHO.

3akiiroueHue

YCTaHOBIEHB! CHIIBHBIE TOJIOKHUTEIBHBIE KOPPEISAIMOHHBIE B3aWMOCBSI3M MEXAYy TOBAapHOH W oOIIen
ypoxaitHocThio (r = 1,00); mpoXyKTHBHOCTHIO (0011ast ¥ TOBapHast ypoXKaiHOCTh) U Maccoii tioaa (r = 0,72—
0,73); maccoili 1 mmpuHoi wioga (r = 0,83); yuciiom kamep u mupuHo miona (r = 0,83); olleHKOW BHEIIHE-
ro BU/a M puHOit wiona (r = 0,72), a TakKe TONMIMHON cTeHOK nepukapmus (r = 0,75).

Takum 06pazoM, 0TOOP HA BHICOKYIO YPOIKAHHOCTH CONPSDKEH C OTOOPOM BBICOKHX PACTEHUH, ¢ OOIBIINM
KOJINYECTBOM OOKOBBIX MOOETOB, 3HAYUTEIBHOW CTEIICHbIO OOJIMCTBEHHOCTH, BEICOKOW MAaccoi W IUPUHON
ioga. B ceneknum Ha paHHECTIENOCTh HEOOXOIUMO OT/IaBaTh MPEANOoYTeHHe 00pasliaM ¢ MEHBIINM KOJIH-
4eCTBOM OOKOBBIX ITOOEroB, UMEIOIINM Y3KHe U JUIMHHBIC TIJI0/IBI ¢ HEOOIBIION TONIIMHON CTEHOK ITepUKap-
nust. [Ipu mpoBeneHnH JIeTycTaliK BHICOKYIO OIIEHKY BHEITHETO BHJA MOJYYHIH 00pasibl ¢ KPYIHBIMU KY-

OOBUIHBIMU TLIOZIAMHU, HMEIOIINE OOJBINYIO TONIUHY MTEPHKAPIIHS.
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VK 633.2/3.03

MNPOJAYKTUBHOCTH U KAYECTBO TPABOCTOEB B 3ABUCHUMOCTH OT COCTABA
TPABOCMECH U YCJIOBUM YBJIAKHEHUI

M. M. 3AMIIEBA

YO «benopycckas eocydapcmeennasn opoenoe Oxmsabpwvckou Pesonroyuu
u Tpyodosoeo Kpacnozo 3Hamenu cenbCKOX0351ICMBEHHAS AKAOEMUAY,
2. Topxu, Pecnybnuxa Benapycw, 213407, e-mail: maryiazaitsava20@gmail.com

(ITocmynuna ¢ peoaxyuio 03.10.2022)

B cmamve uznosicenol pesyiiemamsl mpexjienHux UCCNe008aHUl O U3YYEeHUIO GIIUAHUA cocmasad mpasocmecu Ha I’lpO@meuG-
HOCNb U Kayecmeo Kopma npu pas3iudHblX YCI108UAX YEINAIHCHEHUA. chauoeﬂeno, umo cocmae mpaeocmecu oKasvleaem 3HaA4Umelob-
HOe GIUsAHUE HA NUMAMENbHOCb U BPOOYKMUSHOCHb 600080-31aK08020 mpagocmos. Tpasocmoui kiegepa subpuoHo2o ¢ 08CsaHuyell
MPOCMHUKOBOT U Kllegepd 2UOPUOHO20 C O8YKUCOYHUKOM MPOCIHUKOSHIM Oanu NPUOAGKY YPOICAUHOCMU 3eIeHOU MACChl 8 CPeo-
Hem 25,68 u 28,48 m/2a coomeemcmeaenno. [Jonoinumenvrnoe opoulerue mak e cnocobcmeosano noayueruro bojee 8blCoKol ypo-
orcatimocmu 3en1eHoti maccel. Haubonvuyro npubasky npu 3mom ROIYUUIU MPABOCMecU Klesepa SUOPUOHO20 C O8YKUCHOYHUKOM
MPOCMHUKOBBIM U Kllegepa 2ubpudHozo ¢ hecmynonuymom — 12,02 u 12,06 m/ea coomeemcmeaenHo.

B ces3u ¢ mem, Ymo mpaeocmou omiuddiuco weofcay coboil cocmaeom, OHU mak JHce xapakmepu3oeaiucob pamulmoﬁ OHepeemu-
Yyeckoll U nuUmMameibHou YEHHOCmbl0. Tak’, nauboviuee codepofcaﬁue CblpO2O npomeuHa ommedalocsb 6 mpexeudoebzx mpaeocmecsx
(knegepa cubpUOH020 ¢ Ke8epoM IYy208bIM U MUMOGEesKoll Y2060t U Kiesepa cUOPUOHO20 C THOYEPHOU NOCEBHOU U MUMODEesKOl
ayeosour) — 132,9-135,2 o/ke cyxoeo sewpecmea. [Ipu OOnoIHUMENbHOM YENANCHEHUU MU JHCe MPABOCMECU NOKA3AIU 8blCOKUE pe-
synomamol — 136,5-139,4 2/ke cyxoeo éewecmesa. [lpu smom Hauborvuiee cooepicanie Kiemuamru OmMMe4eHo 8 08yXeudosol mpa-
socMecu Kieepa 2UGPUOHO20 U MUMOPeesKU TIy20601 npu ecmecmeeHHoMm yenaxchenuu — 316,8 2/ke cyxozo éewecmea, a 0onoaHu-
meJjlbHoe Y6/1aJiCHerUue 6 bonbue cmeneny NOGIUANO HA HAKONJICHUEe KIemyamKu 6 mpaesocmoe Kieeepa 2u6pudHoeo u 06ykucm0qnu-
Ka mpocmuukosoeo — 310,6 e/ke cyxozo sewecmaa.

AHCUH,BMpy}l oaHHvle npodykmu(mocmu usyvaemolx mpaeocxweceﬁ, OMMeYEeHO 4Mmo, 6blCOKUE pe3ylbmdanibl NOKA3AU mpaeocmecu
K1egepa 2ubpUOH020 ¢ 08CAHUYEl MPOCMHUKOBOU U Kiegepa 2UOPUOHO020 € 08VKUCMOYHUKOM MPOCMHUKOSbIM. [Ipu 3mom 6uixo0
obmennoul snepeuu cocmasun — 108,19 u 104,69 I'/[xnc/ea, 14,78 u 14,50 y/2a kopmoswvix edunuy u 108,19 u 104,69 M/lxc/2a obmen-
HoU 9HepeUuU, COomeemcCcneeHHO.

Knrouesvie cnosa: xnesep 2ubpudnuiil, mumogheeska ny206as, 08YKUCMOYHUK MPOCHHUKOBbIL, 08CIHUYA MPOCMHUKOS8AS, (pe-
CMYIOUYM, TIOYEPHA NOCEBHAsl, Klegep JIy2080U, YPOICAUHOCMb, KOPMOBAS NUMAMETbHOCHb, CYX0e 8euecmeo, Cblpoll NPOMeuH,
Ccolpas Kiemuyamkad, pesicumobl OpoOuLeHusl.

The article presents the results of a three-year study on the effect of grass mixture composition on productivity and forage quality
under various moisture conditions. It has been established that the composition of the grass mixture has a significant impact on the
nutritional value and productivity of the legume-grass herbage. The herbage of hybrid clover with tall fescue and hybrid clover with
reed canary grass gave an increase in green mass yield on average by 25.68 and 28.48 t/ha, respectively. Additional irrigation also
contributed to a higher yield of green mass. At the same time, grass mixtures of hybrid clover with reed canary grass and hybrid
clover with festulolium received the greatest increase — 12.02 and 12.06 t/ha, respectively.

Due to the fact that herbage differed from each other in composition, they were also characterized by different energy and nutri-
tional values. Thus, the highest content of crude protein was observed in three-species grass mixtures (hybrid clover with meadow
clover and meadow timothy and hybrid clover with alfalfa and meadow timothy) — 132.9-135.2 g/kg of dry matter. With additional
moisture, the same grass mixtures showed good results — 136.5-139.4 g/kg of dry matter. At the same time, the highest fiber content
was noted in a two-species grass mixture of hybrid clover and meadow timothy with natural moisture — 316.8 g/kg of dry matter, and
additional moisture had a greater effect on the accumulation of fiber in the herbage of hybrid clover and reed canary grass —
310.6 g/kg of dry matter.

Analyzing the data on the productivity of the studied grass mixtures, it was noted that high results were shown by grass mixtures
of hybrid clover with tall fescue and hybrid clover with reed canary grass. At the same time, the yield of metabolizable energy was
108.19 and 104.69 GJ/ha, 1.478 and 1.450 t/ha of feed units, and 108.19 and 104.69 MJ/ha of metabolizable energy, respectively.

Key words: hybrid clover, meadow timothy, reed canary grass (Phalaris arundinacea), tall fescue (Festuca arundinacea),
festulolium, alfalfa, red clover, productivity, fodder nutritional value, dry matter, crude protein, crude fiber, irrigation regimes.

Beenenue

B Hacrosimee Bpemst B Pecniyonuke benapychk aktyanbHa mpoOiieMa 4pe3MepHO BHICOKHX YJENbHBIX 3a-
TpaT KOPMOB, KOTOPbIE 3HAYUTEILHO MPEBOCXOJIAT 300TeXHUYEeCKHe HOPMEIL. [loaToMy Juts obecrnieueHus 1mo-
TOJIOBBSI KPYITHOT'O POraToro CKOTa HEOOXOAMMO MPOU3BOJCTBO BHICOKOIHEPIeTHIECKUX COATaHCUPOBAHHBIX
KopMoB. [Ipu 3TOM BaxHas posib OTBOAUTCS TpaBsHbIM KopMaM. CoriacHo I'ocynapcTBeHHON IporpaMme
«Arpapubiid 6uzHec» Ha 2021-2025 ronwl, TpeOyeTcs MPOU3BOANUTH BBHICOKOIHEPTETUUECKUX COaNaHCHpO-
BaHHBIX KOPMOB He MeHee 45 1 K.eA./yCIOBHYIO TOJIOBY, M3 HHX TpPaBSHBIX KOPMOB — HE MEHee
38 1 k.en./ycinoBHyI0 TonoBy. [Ipr 3TOM HEOOXOIUMO YBEJIWYHTH IUIOMIAL TIOCEBOB MHOTOJIETHUX TPaB [0
1 mutH ra, u3 KoTopbix 90 % MOKHBI COCTaBIATH 0000BBIE U 0000BO-3/1aKOBbIe TpaBkl. [1]. Pacuupenue mo-
CEBHBIX IJIONIAJICH 10/ MHOTOJIETHUMH TpaBaMH TpeOyeT pa3paboTKH HOBBIX U COBEPIIEHCTBOBAHMUS CYIIIE-

CTBYIOIIUX TCXHOJIOTMYCCKUX MPUEMOB BO3JCJIbIBAHUSA C ICJIbIO MOBLIMICHUA MPOAYKTUBHOCTH, yCTOfI‘{I/IBO-
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CTH B MOCEBAX M YJYYIICHHUS KauecTBa 3arOTOBISIEMBIX KOPMOB, YTO SIBIIAETCS aKTyaJbHOW 3aJadeil Ha co-
BpemeHHOM dTare pa3Butis AlIK pecrmyOnuku. IlutaTenbHble KadecTBa U KOPMOBasi IIEHHOCTh MHOTOJIET-
HUX TPaB 3aBUCST OT XMMHUYECKOTO COCTaBa TPaBbl, KOTOPBIA B CBOIO OYepe.ib, 3aBUCUT OT LIEJIOro psiaa ¢ax-
TOpPOB: OOTAHWYECKOTO COCTaBa, MOYBEHHO-KIMMATHUECKHX YCIIOBHM, YCIIOBUI YBIaKHEHUS H T. 1. [2].

[Ipu 3TOM, Hapsiy ¢ MHUPOKO PACIPOCTPAHEHHBIMH OOOOBBIMHU TpaBaMH, TAKUMH KaK KIIEBEp JIyTOBOH U
JIFOIIEPHA, TIEPCIICKTUBHO BO3/IEbIBATE KJIEBEP THOpHIHEIIH [3].

Bnaronapst ToMy, 4To OH OoJiee YCTOHYHMB K BPEMEHHOMY TNEPEYBIAKHEHHIO, MOBHIIICHHON MOYBEHHON
KHCIIOTHOCTH H TSDKEJIOMY TPaHyJIIOMETPHIECKOMY COCTaBY, KIIEBEp TMOPUAHBIN UTPaeT BAXKHYIO MPOIYKIIH-
OHHYI0, TTOYBOYJIYHUIIAIONIYIO0 B CPenoo0pa3yolyio poib B MIPUPOIHBIX U aHTPOIIOTEHHBIX KOPMOBBIX arpo-
skocucTemax [4]. Takxke NpeMMyIIECTBOM KiieBepa THOPUIHOTO SIBJSIETCS TO, YTO MPH 3arOTOBKE CEHa, MOo-
Tepu OT 0OJaMBIBaHHUs JINCTHEB, KOPMOBAs LIEHHOCTh KOTOPBIX BHIIIE, YEM Y APYTHX 4YacTeil pacTeHHi, ro-
pasmo MEHBITE. ITO OOBICHICTCS TEM, UTO JINCTHS KeBEpa TMOPHIHOTO KPEIKO AepKaTcs Ha depemkax [S].
Tax >ke MHOTHE HCCIIeIOBAaTEIN OTMEYAIOT, YTO KJIeBep THOPUIHBINA IO CBOEMY XMMUYECKOMY COCTaBy U CO-
Jep KaHUIO UTATEIbHBIX BEIIECTB HE YCTYMAET KJIEBEpY JTYTOBOMY, HO HMEET HECKOIBKO TOPBKOBATHIN BKYC
1 €ro peKOMEHAYIOT CKapMIINBATh )KHBOTHBIM BMECTE C IPYTMMH KOPMaMH WJIH B COCTaBe TPaBOCMecH [5, 6,
7, 8].

OmnBITHl TOKa3BIBAIOT, YTO MOCEB KieBepa TMOPHIHOTO B CMECH C KJIEBEPOM JIYTOBBIM U CO 3JIaKOBBIMH
TpaBaMH HE TOJBKO HEHTpaJM3yeT TOPHKOBATHIM BKYC KJeBepa TMOPUIHOTO, HO M TaKWe TPABOCMECH 3ada-
CTYIO ITPEBOCXOSAT 10 MPOYKTHBHOCTH U Ka4ECTBY KOpMa.

[ToaTomMy HampaBiieHHE HCCIIEJOBAHUN 1O COBEPIICHCTBOBAHMIO COCTaBa KJIEBEPO-3JaKOBBIX TPaBOCMeE-
ceil M BBISIBICHHUIO CPeM HUX HanOoJiee MPOIyKTUBHBIX HMEET HEOTPAHUICHHYIO TIEPCIIEKTUBY.

OcHoBHaf 4acThb

Hayuno-uccnenoparenbckas padorta npooamwiachB YHI[ «Omnbirabie mons BI'CXA» B 2011-2014 rr.
[TouBa OMBITHOTO y4acTKa JEPHOBO-IIOJ30JIMCTast CIab00MOA30JICHHAS JIETKOCYTJIMHUCTAs, Pa3BUBAIOIIASICS
Ha JIETKOM JIECCOBHTHOM CYTIIMHKE, ITOJICTHIIAEMOM MOPEHHBIM CYTIHMHKOM C TiyOuHsl 1,1 M. [louBa mmeer
CPEJHIOI0 CTENEeHb OKYJIbTYPEHHOCTH. ATpOTEXHUYECKUE TToKa3aTenu moanaxorHoro 20—40 u maxotHoro 0—
20 cM ciost oussl cienyromue: pH B KCL 6,0-6,6, runponuruyeckas KUCIOTHOCTE 1,17—0,86 Mr.-3kB.Ha
100 r mouBkI, CTENECHb HACHINIEHHOCTH OcHoBaHuAMU 91-96 %, coxepkanue rymyca (mo Tropuny) 0,73—
1,65 %, noaBmxHbIX coequnennii PoOs — 97—181 mr u KoO — 164—-192 Mr Ha 1 kr mouBbl. OIBIT 3aJI05KEH B
YEeTHIPEXKPATHOI MOBTOPHOCTH, C CHCTEMAaTHYECKHUM (ITIOCJIEIOBATENbHBIM) pa3MElIEHHEM BapHaHTOB CO
CMEITEHUEM TI0 TIOBTOPHOCTSIM. YUeTHAas IUIOMIAb IEISTHOK — 25 M.

J1a penieHns MoCcTaBIeHHBIX 337129 OBbLT 3aJI0KEH TOJICBOW OIBIT 110 U3YyYEHUIO MPOAYKTHUBHOCTH KJIEBE-
pa THOpUIHOTO B OJJHOBHIOBOM TIOCEBE M B COCTaBe ODOOOBO-31aKOBBIX TpaBocMeceil. Hopmbl BeiceBa Tpas
paccuuTaHbl B MPOLIEHTHOM OTHOILIEHHHM OT HOPMBI BhICEBA B YUCTOM BHj€. OTBITHI 3aJI0KEHBI TI0 CIIETYIO-
meit cxeme: @akrop A. KieBep ruOpunHsbiii 1 TpaBocMmecu ¢ ero ydactuem: 1) Knesep ruOpuaHbiii B 01HO-
BUJIOBOM TIoceBe (KOHTpOJb); 2) Knerep rudpuanbiii + Tumodeeska nyrosas; 3) KieBep rubpuanbiii + oB-
csHMIA TpocTHHKOBas; 4) KneBep ruOpuaHbiid + IBYKHCTOYHHWK TPOCTHHKOBBIN; 5) KneBep ruOGpuanbiii +
dectynonuym; 6) Kiesep ruOpuaHbIii + roliepHa nmoceBHas + tumodeeBka siyropast; 7) Kinesep ruOpuaHbIit
+ KIJIeBep JIyTOBOM cpenHecnenslil + TuModeeBka ayrosas; @akrop b. BogHo-Bo3ayiHbIi pexuM mMoYBHL: 1)
EctectBennoe yBnaxkHenue; 2) OpolleHne ¢ MPEeANoJMBHBIM ITOPOroM BiakHOCTH mouBsl 75-80 % HB.
TpaBocMecH BbIpamuBaiuch Ha GpoHe MUHepabHBIX yanoopenuit P,oK;1o (P — B 3amac Ha 2 rona; K — npo6-
HO: 60 Kr/ra — oceHbto u 50 Kr/ra . B. — OCIIE TIEPBOTO YKOCA).

OpoliieHre TpOBOWIIA TIPY CHIDKEHUU BIIAXKHOCTH 1Mo4uBHI HIKe 75 % HB B cnoe 0—40 cm nmoxneBaib-
Hoit ycranoBkoit IRRILAND «Raptory. I[IpoBeaenre moJuBOB MO3BOIIIIO MOAIEPKABATH BIIaro3amnachl mod-
BbI HA BapHaHTaX C OPOLICHUEM Ha ypoBHe He Huxke 75 % HB.

VY4yer ypokalHOCTH NPOBOAMIM METOAOM CIUIOIIHOIO CKAIIMBaHMUS TPABOCTOS MOJCISHOYHO U
B3BenrBaHus. OTHOBPEMEHHO B METAJUIMYECKUE OFOKCHI OTOMPAIN PACTHTENLHBIE TIPOOBI JUIS OTNpEIEIeHUs
BIIQ)KHOCTH U TIOCIIEAYIOIIET0 pacueTa COAEp)KaHusl CyXOro BemecTBa. BIOKCHI ¢ mMpoOamMu B3BEIIMBAINCH U
CYIIMJIMCH B CyIIMJIbHOM mKady cHauana mpu Temneparype 45-50° (2 waca), a 3aTeM npu Temrmeparype
105 °C B Teuenue 6 yacos. [lociie B3BEUMBaHMS IPOBOIWIN MOBTOPHOE JOCYINMBAHUE B TEYEHUE 2 YACOB U
B3BemrBanue. OKOHYATENFHBIM TPUHUMAIICS pe3yJbTaT, KOTJa pasHUIA MEXAy MNpeAbUIyIIUM |
MOCJIE/TYIOLIMM B3BelIMBaHHEM He npesbimana 0,1t [9].

[lo conepxaHWIO MUTATENBHBIX BEIIECTB PACTHTENbHBIE O00paslbl AHAIM3UPOBAINCH B XUMHKO-
skonornyeckoi aboparopun YO BI'CXA, rae, coriiacHO METOAMKaM, OINPENeNsIOCh: CyXO€ BEIIECTBO B
3€JICHOW Macce — BBICYIIMBAaHUEM B CyIIHibHOM Mikady mpu Temmeparype 105 °C mo 'OCT 27548-97 . 4;
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1.7; collepaHne OOIIEero a3ora ONMpeelsuId TATPOMETPHIECKUM METOIOM 0 Kbenbaaito ¢ mociie 1y oM
repepacuyeToM Ha ChIPOH MPOTEHH 10 KO3 uIueHTy 6,25; coiepKaHHe ChIPOTO KMpa METOIO0M 00C3KH-
penHoro octatka no Cokcnery, celpoil kinertdaTku — no Kiopmnepy u ['anexy B moaudukanuu kadeapsr ar-
poxumuu Poccuiickoro rocyaapctBenHoro arpapuoro yamBepcutera «MCXA um. K. A. TumupsizeBay,
B3B, cO0op KOPMOBBIX €AMHMI], 0OOMEHHOMW YHEPTHH, COAepKaHUE dHEpreTHIecKX KOpMOBBIX eauHuIl (OKE)
1 TIEPEeBAPUMOTO MMPOTEHHA — pacueTHBIM ImyTeM [10].

AHanu3 MOyYeHHBIX PE3yNbTaTOB MOKa3all, YTO YPOKAMHOCTh 3€JI€HON MacChl OTIMYAINCh MEXIY Tpa-
BOCMECSIMH ¥ 3aBHCENIa OT YCIOBHU yBiakHeHUs (Tabn. 1). Tak, HanbOompiryto mpubaBKy ypoKaWHOCTH K
OJTHOBHJIOBOMY TPAaBOCTOIO KJI€Bepa TMOPHIHOTO JAl TPABOCMECH C OBCSHHIICH TPOCTHHUKOBOW W JIBYKH-
CTOYHHKOM TPOCTHUKOBBIM — 25,6 T/ra 1 28,48 T/ra, COOTBETCTBEHHO. [Ipu 3TOM ypOKalHOCTh JaHHBIX TPa-
BOCTOEB coctaBuia 52,61 u 55,41 T/ra, COOTBETCTBEHHO. Y CIIOBHUS YBIIAXKHCHHS TaK K€ CIIOCOOCTBOBAIU T10-
Ty4eHUI0 TPUOaBKH ypOoKaitHOCTH. JlOTONHUTENbHOE OPOIIeHHE B CPEJHEM IO BCEM TPABOCMECAM Jallo
npubasky 3,05-12,06 1/ra. IIpu 5TOM XOpOIIO OT3BIBAINCH HA JIOMOJHHUTENHHOE YBIAKHEHHE TPaBOCMECH
KJIeBepa THOPUIHOTO C ABYKUCTOUHUKOM TPOCTHHKOBBIM M (DECTYIIOINYMOM.

Ta6nuna 1. IIpubdaBKH ypo:kaiiHOCTH TPaBOCMeceil PH Pa3HbIX YCJIOBHUAX YBJIAKHEHMs, T/Ta

B EcrectBenHoe JlononHuTenbHOE [TpubaBka ot opouie- IIpubaBka ot TpaBo-
apUAHTBL

YBJIAXJKHEHUE YBJIAXXHECHUEC HUs, T/l'a CMECH, T/l'a
Krnesep rubpuansiii (KOHTPOJIb) 26,93 36,00 +9,08 -
Kiesep rubpuanblii + TuModeeBKa Jyropas 34,94 37,99 +3,05 +8,01
KreBep rubpuaHsiii + OBCSIHAIA TPOCTHHKOBAS 52,61 60,59 +7,98 +25,68
E(J)‘I]::;;Ip THOPUIHBIN + ABYKHCTOYHHK TPOCTHH- 5541 67.43 +12,02 +28.48
Knesep rubpuansiii + dectynoanym 38,89 50,95 +12,06 +11,96
Knesep rubpuaHsiii + mronepHa moceBHas + 3974 43,05 +3,32 +12,81
TAMO(DECBKA JTIyroBas
Knesep rubpuaHsiii + KiieBep JIyroBOH + THMO- 39.90 43.42 +3,52 +12,97
(heeka yyroas
HCPgs5: mst cocraBa TpaBocMecH 0,40
JUTSL YCIIOBHH YBIaXKHECHUS 0,35

[TomydeHHble pe3ynbTaThl MMOKA3bIBAIOT, YTO COJAEpKAHME MHUTATENbHBIX BELIECTB IIHPOKO BapbUPYET B
3aBHCHUMOCTH OT COCTaBa TPABOCMECH M YCIIOBUH YBIaXHEHUH (TadI. 2).

Ta6nuna 2. IIUTaTEJLHOCTH U JHEPreTHYECKasI IEHHOCTH TPABOCTOEB B 3aBUCHMOCTH OT COCTABA TPABOCMECH M YCJIO-
BUIi yBJIakHenusi, 2012-2014 rr.

v Coneprkanue B 1 KI' CyXoro BeuecTsa
CIroBHI BapuanTs! onsita Criporo Ceipoit OG6MmenHOI SHEPTHH, Kopmossix
YBIKHCHIA MPOTEHHa, T KJIETYATKH, T MJbx €/IMHHUILL
o KneBep rubpuaHbiii (KOHTPOJIb) 140,9 280,0 9,44 0,71
E Kinesep ruOpuanbiii + TuModeeBKa Jyropas 1235 316,8 8,89 0,63
z KneBep rubpuaHbiii + OBCSIHUAIIA TPOCTHUKO-
§ Bas 127,6 285,8 9,34 0,70
g Knesep rubpuaHsiii + TByKHCTOYHUK TPOCT- 1255 306.9 906 0.66
9 HUKOBBIN ' ’ ' '
g Knesep rubpuassiii + dectynomnym 109,9 282,0 9,26 0,69
2 Knesep rubpuaHslii + mronepHa moceBHas +
§ TUMO(]EeeBKa JIyroBast 135,2 3118 9,02 0.65
S Kinesep rubpuaHbIii + KieBep JyroBoit + 1329 3157 895 064
H THMOdeeKa JIyropast ' ’ ' '
A KuneBep rubpuaHbiii (KOHTPOIIB) 151,3 285,2 9,38 0,70
§ Knesep rubpuaHeiii + TuModeeBKa JyroBast 130,3 303,5 9,09 0,66
% Knesep rubpuaHsiii + OBCSIHAIIA TPOCTHUKO- 130.9 294.9 926 0.69
g Bast ) ) ) )
g o Knesep rubpuaHbiii + TByKHCTOYHUK TPOCT- 129 2 310.6 904 0.65
= E HUKOBBIA ! ! ! !
§ KueBep rubpuanslii + Gectynonnym 110,9 295,9 9,11 0,66
= Knesep rubpuaHsIii + MroniepHa mocepHas + 1394 2937 929 0.69
= THMO(EeeBKa JIyroBast ' ’ ' '
5 KueBep rubpuaHsIii + KieBep JyroBoii + 1365 3009 918 067
N THMOdeeKa JIyroast ' ' ' '

Crenyer OTMETHTB, YTO HauOOJbIIEE COACPIKAHUE CHIPOrO MPOTEHHA HAONIOJAEeTCs B CyXOM BEIIECTBE
TPEXBHUIOBBIX TPABOCTOEB MPU €CTECTBEHHOM YBIaKHEHHUH. TpaBocMech KieBepa THOPHUIHOTO C JFOIEPHOM
MOCEBHON M TUMO(EEeBKOH JIyroBoil coznepxana 135,2 r/kr cyxoro BemlecTBa, KiieBep THOPUIHBIN ¢ KieBe-
POM JIYyrOBBIM U TUMOQeeBKOH yroBoii — 132,9 r/kr cyxoro BemiectBa. Takas e 3aKOHOMEPHOCTb OTMEYa-
eTcd ¥ IPU JIONOJIHUTEIBHOM yBIakHeHUU. [Ipu 3ToM Hambonbliee coiepikaHHe KIETYaTKU OTMEUYEHO B
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JIBYXBHIOBOH TpaBOCMECH KJIeBepa THOPUIHOTO U TUMOQEEBKH JIyTOBOM MPU €CTECTBEHHOM YBJIa>KHEHUHU —
316,8 r/Kr cyxoro BeuecTBa, a JOMOJHUTEIBHOE YBIKHEHHE B OOJIbIIE CTETIEHH MOBIUSIO Ha HAKOIICHHE
KJIETYaTKHA TPAaBOCMECH KJeBepa TMOPUAHOTO M ABYKHCTOYHWUKA TPOCTHUKOBOTO — 310,6 T/KT cyxoro Bere-
CTBa.

AHanM3 TaHHBIX 10 CONEP)KAaHUIO B M3YYa€MBIX TPABOCMECSIX OOMEHHOW SHEPTHH W KOPMOBBIX €IMHHIL
MTOKA3bIBAET, YTO OT/IEIbHBIE TPABOCMECH 00ECTIEUNBAaIOT MOyIeHHE BEICOKOOHEPTETHIECKOTO KOpMa, KOTO-
PBIi IO CBOMM KayeCTBEHHBIM ITOKA3aTelsIM HE 3HAYUTENBHO OTCTACT OT OJHOBHIOBOTO MIOCEBA KJIEBEpa I'H-
Oopuanaoro. K Takum TpaBOCTOSIM MOYKHO OTHECTH TPaBOCMECH KiIeBepa THOPUIHOTO M OBCSHUIBI TPOCTHHUKO-
Boit — 9,34 Mmx obmenHo# sneprun u 0,70 K.eA./KT CyXOro BeIECTBa, a TaKKe TPaBOCMECh KileBepa I'u-
Oopuanoro u Qecrynonmmyma — 9,26 Mok oomenHoit suepruun u 0,69 k.en./kr cyxoro BemecTBa. [Ipu momosn-
HUTEIIEHOM YBIIQ&)KHEHWH BBICOKOE COJIEpyKaHHe OOMEHHOH IHEPrHMH W KOPMOBBIX €IWHHI] OBLUIO OTMEYEHO
IUI TPEXBUAOBOW TPaBOCMECH KileBepa THOPHIHOIO, JIOLEPHBI MOCEBHOW M THUMO(EEBKH JIyrOBOH —
9,29 MJIx u 0,69 k.en./Kr cyXoro BemecTBa, COOTBETCTBEHHO. TakiKe BHICOKHMMH TIOKa3aTeNIIMU XapaKTepH-
30Bajach TPABOCMECH KIIEBEpa THOPHIHOTO U OBCSHUIIBI TPOCTHUKOBOM — 9,26 MJI>k OOMEHHON SHEPTrUu U
0,69 k.ex./KT Cyxoro BellecTBa.

[lomydeHHbIe TaHHBIE TIO BBIXOY KOPMOBBIX €IWHUI] U CBHIPOTO MPOTEHHA ¢ | Ta MOKa3bIBalOT, UYTO Tpe-
HUMYIIECTBO UMEIOT JBYXBHUJOBbIC TPABOCMECH KJIEBepa IMOPUIHOTO C OBCSHHIIEH TPOCTHUKOBOW M JBYKH-
CTOYHHKOM TPOCTHUKOBBIM.Tak, mprubaBka TpaBOoCMecH KileBepa THOPUIHOTO C OBCSHHIICH TPOCTHHKOBOH,
10 OTHOIICHHIO K OJJHOBUIOBOMY ITOCEBY KJIE€Bepa THOPUIHOIO COCTaBUIa, cocTaBuia 4,28 ThIC. K.€/1./Ta Ipu
€CTECTBCHHOM yBIakHeHHU U 4,09 ThIC. K.€A./Ta MPU JOMOIHUTEIHLHOM yBIaXHEeHHH. [Ipu 3ToM npubaBka
ceiporo npotenHa coctaBmwia 1,95 u 0,06 m/ra, cooTBeTcTBeHHO. Takke BEICOKYIO MPOTyKTHBHOCTH MTOKa3a-
Jla TPaBOCMECH KIIeBepa THOPUIHOTO C IBYKUCTOUHMKOM TPOCTHHKOBBIM, NMPHOaBKa KOPMOBBIX €IMHHIL KO-
TOpPOTO, TIPH €CTECTBEHHOM YBIQKHEHWH, cOCTaBmia 3,78 ThHIC. K.€J./Ta, a TMPH JOMOIHUTEIFHOM yBIIaXXHE-
Hun 4,02 THIC. K.€/1./Ta, a OT BBIXOJA CHIpOro mpoTenHa 6,96 u 6,94 1/ra B 3aBUCUMOCTH OT YBJIa)KHCHUSI.
HpI/I6aBKa KOPMOBBIX €IUHUI] OT JOIMMOJHUTCIIBHOT'O YBJIAXHCHUS, B CPEAHEM 10 BCEM BapHaHTaM COCTaBUJIa
0,68-1,55 TrIC. K.€x./Ta, a mpubaBka ceiporo mportenHa — 1,39-3,28 w/ra.

Ta6nuna 3. [IpoAyKTHBHOCTH TPABOCTOEB C Y4aCTHEM KJieBepa rudopuanoro, 2012-2014 rr.

Ycnosus C6op cyxoro Beixon k.ex., BeIxox 0OMeHHOI Brixon ceiporo
YBIQXKHEHUS Bapuants! onita BEILECTBa, T/Ta ThIC./Ta sHepruu, I'Jx/ra NPOTEHHa, 1/Ta

KiieBep ruOpuaHbiii (KOHTPOJIb) 5,35 3,81 50,48 7,54

2 Knesep rubpuansiii + TuMoGeeBKa 7.68 485 68,26 9,49

g IyroBas

; KneBep FI/I6pI/IIIHI>II/I + OBCsSHHIIA 11,58 8,09 108,19 1478

S TPOCTHHKOBAs

g Knesep rI/I6pI/111HI>1£/1 + IBYKHCTOU- 11,55 759 104,69 14,50

g HUK TPOCTHUKOBBIH

£ i -

£ ;(;esep THOPUIHBIN + QecTynonu 8.35 573 77.36 9.18

m

= =

§ Knesep rubpunHbiii + tronepHa 8.4 5,47 75,78 11,35

3 MO0CeBHas + TUMO(QeeBKa JIyroBas
Kner:p THOPHUIHBIN + KIIeBep Jy- 8,65 5,54 77.40 11,50
TOBOH + THMOdeeKa JTyroast

o KneBep rubpuaHbiii (KOHTPOJIB) 7,15 5,03 67,04 10,82

E Knesep rubpuansrii + THMOeeBKa 8,35 5,53 75,94 10,88

e JIyroBast

é Kresep rubpuaHbiil + OBCSIHHUIIA 133 9.12 12311 17,41

= TPOCTHHKOBAs

> o

2 Knesep FPI6‘pPI}1HbIrI + IBYKHCTOY- 13,85 9,05 125,16 17.76

e HUK TPOCTHUKOBBII

=2 o

E ;(ﬁenep THOPHUIHEIN + (ecTynou- 10,95 7.28 99,79 12,14

=

= =

g Knesep rubpunusbiii + mronepHa 9.45 6,53 87.83 1317

= IIO0CeBHAs + TUMO(EEeBKa JIyroBast

S =

¢ KneBuep THOPUIHBIN + KieBep Jy- 953 6,42 87.47 13,01
TOBOH + THMO{deeKa JIyroBast

HCP5 s TpaBocMecu 0,20
JUISL YCIIOBHH YBIAXKHEHUSI 0,12

HemanoBaxxHoe 3HaueHHe NpU BO3JEJBIBAHUN CEHOKOCHBIX TpaBOCMECEH HMMeeT COaIaHCHPOBAHHOCTh
KOPMOBOH €JTMHHMIIBI MIEPEBAPUMBIM TIPOTEHHOM, KOTOpas JIOJDKHA COCTABIISAThH IO 300TEXHUYECKUM HOpMa-
tuBaM He MeHee 105—110 r/k.ea. B Hammx uccnenoanusx (Tabi. 4) mosydeHHBIH 3a 3 TOAa UCCIeNOBaHUN
KOPM TI0 3TOMY TIOKa3aTelII0 COOTBETCTBYET 300TEXHHYECKMM HOpMaM u cocTaisieT 118,74-147,05 r/k.en.
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HckimoueHrne cocTaBuia TOJNBKO TPAaBOCMECh KiieBepa TMOpPHIHOTO U Qectynoianyma. JIOMOIHUTEIbHOE
YBJIaKHEHHUE [TO3BOJIMJIO YBEJIUYUTh TOT MOKa3zarenb 10 125,23-168,20 r/k.ex.

Tabnuna 4. ObecneyeHHOCTH KOPMOBOIi €IMHHUIIBI TEPEeBAPUMBIM MPOTEHHOM

v, Coneprkanue B 1 KI' CyXoro BelecTsa 06 1
conut Bapuanr omnsiTa INepesapumoro KopmoBsix CCTICHICHHOCTD | K-CAL
YBJIAXKCHUA npoTenHa, T IIHHI TNIEpEeBapUMBbIM IPOTEUHOM

o Knesep rubpuansiii (KOHTPOJIb) 94,70 0,64 147,05

= Knesep rubpuansiii + TuModeeBKa JIyroBast 79,32 0,63 125,53

[} o

g E;ﬂelaep THOPHIHBIN + OBCSIHUIA TPOCTHUKO- 82,02 0,70 118,74

a KneBep rubpuaHbIi + TBYKHCTOYHUK TPOCT- 8110 066 12341

g HUKOBBIN ' ' ’

E Knesep rubpuansiii + hectymoanym 67,26 0,69 97,95

2 Knesep rubpuaHslii + qronepHa moceBHas + 89 62 065 13766

§ TUMO(]EeeBKa JIyroBast ' ' '

S Kiresep ruOpuaHbIii + KiIeBep JIyroBoi + TH- 8763 064 136.80
Mo(eeka JIyroBas ' ' '

e Knesep rubpuansiii (KOHTPOJIb) 103,93 0,62 168,20

E, Knesep rubpuansiii + TuModeeBKa IyroBast 85,27 0,66 128,87

§ I:;‘IHCBCP THOPHUIHBIN + OBCSHUIA TPOCTHHKO- 85,84 0,69 125,23

m

> ~

- Knesep 1:H6pI/I[[HLII/I + JIBYKHCTOYHHK TPOCT- 8351 065 12781

2 HHKOBBII ' ' '

;l:: Knesep rubpuansiii + dectynoanym 68,13 0,66 102,53

g i+ +

= Kiesep rubpuaHbiii + Tr0LepHa TOCEBHAS 93.37 0,69 135,12

5 TUMO(EeBKa JIyTOBas

E Kiesep ruOpuaHbIi + KiIeBep JIyroBoi + TH- 9078 067 13469

= Modeeka JIyrosas ' ' '

3akino4eHue

1. Ha ocHoBaHMHM NpOBEIcHHBIX HccaenoBanuii B 2012—2014 rr. HaMu OBUIO BBISIBJIICHO, YTO TPABOCMECH
KJIeBepa THOPUIHOTO C OBCAHHUIIEH TPOCTHUKOBOHM M KJIeBEpa TMOPUAHOTO ¢ JBYKHMCTOYHHKOM TPOCTHHKO-
BBIM 00€CIIeUMBAIOT MOJIy4YeHHE Oosiee BHICOKOW YPOXKaHHOCTH 3€JIEHOH MAacchl U BBIXOJa CYXOrO BELIECTBa
[0 CPaBHEHHUIO C OJHOBUIOBBIM IOCEBOM KJI€BE€pa THOPHUIHOTO M APYTMMH H3y4YaeMBIMHU TPaBOCMECSIMH.
[TpubaBka yposkaitHOCTH TIpH 3TOM cocTaBuia 25,68 u 28,48 T/ra.

2. B cBs3U ¢ TeM, UTO TPABOCTOM OTIMYAIUCH MEXKAY COOOH COCTAaBOM, OHU TakK e XapaKTEePHU30BAIUChH
Pa3NUYHON SHEPreTHUECKOW M MUTATEIbHOW LEHHOCThI0. OCHOBHBIM KpUTEpHEM XO3sHCTBeHHOH 3¢ddek-
TUBHOCTH TPaBOCMeECEHl SIBJISIETCS BBIXO0J] OOMEHHOM 3HEPIHH M KOPMOBBIX eIMHHMII ¢ 1 ra mocesa. Mcnomnb3o-
BaHHUE JBYXBHJIOBBIX TPAaBOCMECEH KieBepa F’MOPUIHOTO ¢ OBCAHUIIEH TPOCTHUKOBOM U KileBepa rHOPHUIHOTO
C JIBYKUCTOYHMKOM TPOCTHUKOBBIM oOecrieunBaet noiyueHue 8,09 u 7,59 Thic. K.ej1/Ta OOMEHHOM 3HEPTHUH,
14,78 u 14,50 1/ra xopmoBbIx equaui 1 108,19 u 104,69 M Ix/ra 0OMEHHO# SHEPTHUH COOTBETCTBEHHO.

3. HM3yyaeMble BapHaHTBl TPABOCTOEB OOECIICUMIN MOMyYeHHE COAIAaHCUPOBAHHOTO IO HPOTEUHY 3elle-
Horo KopMma. Tak, 3a 3 rosa uccriezoBaHuii 00eCIIeueHHOCTh MEPEBAPUMBIM MTPOTEMHOM KOPMOBOM €TMHHIIBI
Oputa Ha ypoBHe 118,74-147,05 r/k.e. pu ecTeCTBEHHOM yBIaxHeHUH U 125,23—-168,20 1/k.en ipu 1011011-
HUTEIIBHOM YBII&XXHEHHHU, YTO COOTBETCTBYET 300TEXHHYECKHM HOpMaM. VckiroueHneMm okaszanach TpaBoO-
cMech KieBepa THOPUIHOTO U (ecTyNoNnyMa, Y KOTOpOol 00ecredeHHOCTh KOPMOBOH €IMHUIIBI TIepeBapu-
MBIM IIPOTEMHOM ObL1a Ha ypoBHE 97,95-102,53 B 3aBUCUMOCTH OT YPOBHS YBJIaKHEHHSI.

4. CymecTBeHHYIO NPUOaBKY MBI IOJYYWIN OT JOIOJHHUTEILHOIO YBIaXXHEHUs. Tak, HOMOIHUTEIbHYIO
YPOXKAMHOCTD 3€JIEHOM MAcChl MbI ITOJIy4nIM Ha ypoBHe 3,05—12,06 T/ra B 3aBUCUMOCTH OT BapHaHTa OIbITA.

[Ipu 5TOM BBIXO KOPMOBBIX €IMHUIL] yBenuuwicsa Ha 12,7-32,0 % B 3aBUCHMOCTH OT BapHaHTa OIIBITA.

JIMTEPATYPA

1. T'ocymapcTBeHHast mporpamma «ArpapHsiit 6m3Hec» Ha 2021-2025 roxsr [DnexTpoHHEIH pecypc]: yTB. moctanoBiaeHneM Co-
Beta Munuctpos Pecri. Benapycp,01 depans 2021 r., Ne59 // MununcrepcTBa cenbCKoro Xo3sicTBa 1 MpoJ0BOIbCTBUS PecyOiku
Benapycs / — Pexxum nocryna: https://www.mshp.gov.by/documents/ab2025.pdf http://www.pravo.by — [lara moctyna: 20.10.2022

2. lemoro, A. A. TexHonoruu M 3PQPEKTUBHOCTh MPOHM3BOACTBA KOpMOB: mocodbue / A. A. Ulemroro, B. H. IllnamyHos,
3. A. IlerpoBud. — Munck: I'Y «YuebHO-MeToquIecKui neHTp MuHcensxo3npoaay, 2005. — 397 c.

3. MasiopacnpocTpaHeHHbIE KOPMOBBIE KYJIBTYpBI B 1ojieBoM kopmornponsBoictse / b. B. llemtoro [u ap.] // Bectauk BI'CXA,
2016. — Ne2. — C. 55-59.

4. Benefits of mixed grass-legume pastures and pasture rejuvenation using bloat-free legumes in western Canada / Khatiwada B.,
Acharya S. N., Larney F. J., Lupwayi N. Z., Smith E. G., Islam M. A., Thomas J. E. // Canadian Journal of Plant Science, 2020. —
Ne100/5 — C. 463-476.

127



5. lerynosa, H. b. Mcnonb3oBanue arpodurorieHo30B1ByKrcTOUHNKa TpocTHHKOBOro / H. B. lerynosa // Kopmonpou3BoacTso
—2000. — Ne 9. — C. 26-28.

6. Aunpees, H. I'. JIyrosoacrso / H. I'. Auapees. — M.: Komnoc, 1981. — 383 c.
7. Sluconc, @. Y. MuoroneTHie TpaBbl B ceBepo-3anaanoii 3oHe / ®. U. Anconc. — JI.: Komoc, 1978. — 216 c.

8. Uekens, E. 1. Bo3nensiBanue kieBepa sryrosoro u ruopumnoro / E. M. Uekens, B. B. Cyxomonsckas, JI. B. Iepsoen // Co-

BpEMEHHBIE pecypcocOeperarolie TeXHOJIOTHH IIPOU3BOACTBA PACTCHHEBOIYECKON mponykuuu B bemapycu: c0. Hayd. mar. —
Munck, 2007. — C. 210-218.

9. ocnexos, b. A. Metoauka nonesoro ombita / b. A. Jloctiexos. — M.: Arponpomuzaar, 1985. — 352 c.

10. Hlemroro, A. A. OueHka 3HepreTHIecKoil 3 PpeKTHBHOCTH TEXHOIOTHH B KOPMOIIPOM3BOACTBE: MeToA. mocodue / A. A. Ille-
moTo. — U3n. 2-e, ucnp. u pom. — ['opkxu: BI'CXA, 2011. —45 c.

128



YIAK [631.16 : 658.155] : 631.234 : 635.649 : 631.527(476)

9KOHOMHUYECKAA O9®PEKTUBHOCTD BO3JIEJIBIBAHUSA B 'PYHTOBBIX TEIVIMLAX
HEPLHA CJAJKOI'O BEJIOPYCCKOHU CEJIEKIIMH

M. M. IOBPOJBKHH, H. A. HEBECTEHKO, U.I'. ITYT'TAYEBA, A. M. IOBPOJbKHNH

YO «benopycckas eocydapcmeennasn opoenos Oxmsbpwckoil Pesonroyuu
u Tpyodosoeo Kpacnozo 3Hamenu cenbCKOX0351ICMBEHHAS AKAOEMUAY,
2. l'opku, Pecnybauxa Benapyce, 213407

A. B. KWIBYEBCKHUM

THY «HUncmumym zenemuxu u yumonoauu HAH Benapycuy,
2. Munck, Pecnybnuxa benapyce,220027

(Ilocmynuna 6 pedaxyuro 01.11.2022)

Konyenyus ycmouuueozo pazeumus osowesoocmea 8 Pecnybnuxe benapyco siensemces 00HoU Haubonee akmyanbHbiX U3z Hapoo-
HOXO3AUCMBEHHbIX 3adaw, 0cobenno 6 COBPEMEHHDBIX CIIONCUBULUXCAL YCIIOBUAX, OCMPO ecmajld }’lp05ﬂ€Ma obecnevenuem Kax osouje-
8004eCKUX xo3micm6, max u 4acmuoco cekmopa 6blCOKOKA4eCmMeEeHHbIM NOCEe6HbIM Mamepuailom, pacuuperus cCOopmumernma oeoul-
HbLX KYlbnyp 6 mom ducie nepya CAAOK020 CNOCOOHO Hueelupoeantv ()aHHyIO BO3HUKUWLYIO I’lp06.7l€/l/ly, 6 060%{66006‘"’!66 3auuUeHHoco
U OMKpLIMo2o epywma. Llennoil 6 smom omHoweHuy Kyasmypoul A61s1emcs nepey ciadkuii — OH npegocxo0um éce 080ujHvle Kyibimy-
pol no cooepacanuio sumamuna C, komopoe cocmagnsiem 0o 300 me na 100 2 coipoii maccul. Ilepey 6ocam kapomunom, pymuHoM,
sumamuHamu epynnel B, caxapamu (2nioko3ou, ¢pykmosoul, caxaposoi), 1emyuumu dQUpHbIMY MACIAMY, MUHEPATLHBIMU COAAMU,
memqamkoﬁ, 6&71(‘61}!414, Kpaxmaiom, Ze‘Muue‘flfl}OﬂOSOﬁ, NEeKMuUHOBbIMU 6ewecmeamu. Henpepbzsnbld cnpoc u pocm nompe@zeHuﬂ
nepya mpebyem ygenuueHus: yporCcatHoCmu u COpmogo20 pasHooopasus ¢ y4emom pasiuyHblX HanpasgieHul UCHOIb308aAHUsL NI000S.
Pasmep, popma, oxpacka nio0os, monyuna MAKOmMu onpeodenam cnocod UChOIb308aHUs Nepya ciadKo2o.

Paiionuposannwvie copma u eubpuowt nepya craoxkozo Yvipsonvt Maenam, Anmein, Faprauvix ocoymer, Caxasumst F1 u [L[oopol
F1 npeszownu no mosapnoii ypoocaiinocmu konmponavruie oopasywt na 20,0, 90,0, 40,0, 40,0, u 20,0 y/2a coomeéemcmesenro. Bozoe-
JIBIBAHUE OAHHBIX COPMOS U 2UOPUO08 Nepya CladK020 N0360.1aem NOIYUUMb 8bICOKULL OONOTHUMENbHBLI Yucmblid 00x00 (HvipeoHbl
Maenam — 5,73 muic. py6./ea, Anmoin — 25,67 muic. py6./ea, apaauvix Koymor 11,47 — meic. py6./ea, Caxasumol F1— 11,73 mwic.
py6./2a, u LLJoopur F1—5,73 muic. py6./2a), a maxice nosvicums KOHKYPEHMOCHOCOOHOCHb NPOOYKYULUL.

Knrouesvie cnosa: nepey ciaokuil, 3aujuyyeHHblli SPYHM, YPOICAUHOCHb, OUOXUMUYECKUE NPUSHAKU, IKOHOMUYECKas d¢hgek-
TMUBHOCHb, COPMOUCHBIMAHIUE, YUCHbLLL 00XO0O.

The concept of sustainable development of vegetable growing in the Republic of Belarus is one of the most urgent of the national
economic tasks, especially in the current prevailing conditions. There is an acute problem of providing both vegetable farms and the
private sector with high-quality seed, and expanding the range of vegetable crops, including sweet pepper, is able to level this
emerging problem in vegetable growing of protected and open ground. A valuable crop in this regard is sweet pepper — it surpasses
all vegetable crops in the content of vitamin C, which is up to 300 mg per 100 g of fresh weight. Pepper is rich in carotene, rutin, B
vitamins, sugars (glucose, fructose, sucrose), volatile essential oils, mineral salts, fiber, proteins, starch, hemicellulose, pectin sub-
stances. The continuous demand and growing consumption of pepper requires an increase in yield and varietal diversity, taking into
account the various uses of the fruit. The size, shape, color of the fruit, the thickness of the pulp determine the way the sweet pepper
is used.

Zoned varieties and hybrids of sweet pepper Chyrvony Magnat, Altyn, Garlachyk Zhovty, Sakavity F1 and Shchodry F1 surpassed
the control samples in terms of commercial yield by 2.00, 9.00, 4.00, 4.00, and 2.00 t/ha, respectively. The cultivation of these varie-
ties and hybrids of sweet pepper allows you to get a high additional net income (Chyrvony Magnat — 5.73 thousand rubles / ha, Altyn
— 25.67 thousand rubles / ha, Garlachyk Zhovty — 11.47 thousand rubles / ha, Sakavity F1 — 11.73 thousand rubles / ha, and Shcho-
dry F1 —5.73 thousand rubles / ha), as well as to increase the competitiveness of products.

Key words: sweet pepper, protected ground, productivity, biochemical characteristics, economic efficiency, variety testing, net
income.

BBenenue

X034iCTBEHHON AEATEIBHOCTh MPHU MPOU3BOJCTBE CEIBCKOXO3ANCTBEHHON NMPOIYKINH, B YCIOBHAX PhI-
HOYHBIX OTHOILICHHSX, BBIIBUIaeT HEOOXOMAMMOCTh MOBBIIICHHS d()(HEKTUBHOCTH MPOU3BOACTBA U KayecTBa
MPOAYKIHH, MPUBJIEKATEIILHOCTH TOBapa U KOHKYPEHTOCIIOCOOHOCTH, CHI)KEHHUSI ce0ECTOMMOCTH U TPYIO-
BBIX 3aTpar, SIBISIOMINXCS OJHUM U3 (DakTOpPOB ero ycrnemHoro BefeHus [1]. Poct nmpoun3BojcTBa 0BOIIHOMN
MPOAYKIMH U CHIKEHHE 3aTpaT Ha €€ eUHUILY 3aBUCST OT WCIMOJIB30BAaHM HOBBIX TEXHOJIOTHUECKUX pelle-
HUH, MO3BOJISIONUX COKPATUTh M3JIEPIKKHA TIPOU3BOJICTBA JI0 YPOBHS, TapaHTUPYIOMIETO TONyYeHHE MPHOBI-
mu. [IpumeHeHre pecypcocOeperaronmx MoX0/[0B MO3BOJISET 00ECIIEYHTh MTPUOBLTL U CHUKEHUE aHTPOIIO-
TE€HHOM Harpy3KH Ha OKPY’KaIOLIYIO CPEY.

CoBpeMeHHOE OBOILIECBOJICTBO UCTIBITHIBAET MPOOJIEMY B aCCOPTUMEHTE OBOLIHBIX KYJBTYp, O0raThix OHO-
JIOTMYECKH aKTHBHBIMHU BEIIECTBAMH, TPOAYKITHSI KOTOPHIX TOJIB3YETCS PHIHOYHBIM CIIPOCOM U MMEET BBICO-
KYI0 peasiu3allMOHHYI0 Lieny [2, 3, 4]. LleHHOl B 3TOM OTHOILIEHUU SIBJISIETCS KyJbTypa nepiua ciaakoro. [le-
pen cmankuit (Capsicum annuum) — IieHHas OBOIIHAs KyJIbTypa, CoAeprKaIias OOJbIIOe KOJINIECTBO BUTA-
MuHOB. OH TPEBOCXOIUT BCE OBOIIHBIE KYJBTYPHI IO COAepx)aHuio BuTamMuHa C, KOTOPOE COCTaBISET IO
300 mr Ha 100 T ceipoii macchel. [leper; GoraT KapoTHHOM, PYTHHOM, BUTaMHUHAMU Tpymnmnbl B, caxapamu
(rroK030i#, PpyKTO30H, caxapo3oil), JeTydruMH 3QUPHBIMU MacIaMi, MUHEPAIbHBIMH COJISIMH, KJIETYaTKOM,

129



OenmkaMu, KpaxMauaoM, TeMHUIIEILTION030H, IeKTHHOBBIMU BeliecTBamu [4, 5]. HempepbiBHBIN cripoc ¥ pocT
notpebyieHus nepua TpeOyeT YBEeIHYeHUs! YPOKAWHOCTH U COPTOBOTO Pa3HOOOPA3Hs C yYETOM Pa3IMnUHBIX
HalpaBJICHUH HCIONb30BaHMA I10a0B. Pasmep, dopma, okpacka IUIOJOB, TOJNIIMHA MSIKOTH OIPENEISIOT
croco0 UCTIONB30BaHus Nepla claakoro. KpymnHomiaoaHble Mo, KaKk MpaBUiIo, UMEIOT TOJICTYIO CTEHKY U
HEXXKHYI0O KOHCUCTCHIUIO MSKOTH, YTO Ba)KHO NPH YMOTPEOJICHUU B CBEKEM BUJE B cajarax WU Ui 3aMO-
PO3KH, IPUTOTOBJIECHUSI MapuHanoB. OCHOBONOJAraloUMU (pakTopaMy yBEIHUYCHHS YPOXKAWHOCTH IepLa
CIIAJIKOTO SIBJISIETCSI BHEAPEHHE B MPOM3BOJCTBO HOBBIX, 0OJIee ypOXKalHBIX COPTOB C BHICOKHMM KayeCTBOM
IUIO/IOB, YCTOMYMBBIX K OOJIE3HSAM M BpeIUTENsIM, JajdbHENIIee COBEPIIEHCTBOBAHUE TEXHOIOTUU U MUHUMHU-
3alusl 3aTpaT Ha UX BBIPALIMBAHUE, YTO MO3BOJIMT IIOBBICUTH YPOXKAWHOCTh U CHU3UTh €r0 CE0ECTOMMOCTb.
Hcxons U3 BBIIEU3T0KEHHOTO, LIETIbI0 HAIIUX HMCCIEIOBAaHUN SBISETCS pPacCIIMpPEeHHE COPTUMEHTA Iepla
CJIAZIKOTO, OCHOBAHHOE Ha CO3JIaHMH BBICOKOYPOXXAaWHBIX COPTOB M TMOPHAOB Ul 3aILUINEHHOIO I'PYyHTa,
00JIaIaloNINX KOMITJIEKCOM XO3SIICTBEHHO IIEHHBIX MPU3HAKOB U MO3BOJISIONINX MOIY4aTh JOTOTHUTEIbHBIA
YHUCTBIN T0XO/], U MOBBIIIATH PEHTA0ETBHOCTH IIPOU3BOICTBA.

OcHoBHad 4acThb

CenekunonHas paboTa MpOBOAMIACH HAa OMBITHOM MOJIe Kadenpbl ceIbCKOX035HCTBEHHONH OMOTEXHOIIO-
run, 3xojorun 1 paguonorun YO BI'CXA cosmectrno ¢ 'HY «MucTtuTyT renernku u nuromorun HAH be-
napycw» B Teuenue 2014-2018 rr.

Martepuanom s Mcciael0BaHUNA MOCTYKUIM KOHCTaHTHBIE JINHUY, MTOJIy4eHHBIE B pe3yJbTaTe MHINWBU-
IyalbHOro 0TOOpa B CENIEKIMOHHOM MUTOMHUKE, U THOpUAHbIE KOMOMHAIMY IIEpLa CJIAAKOT0, HOITy4YeHHbIE
B IBYX CXeMax CKpeluBaHus. M3yyaemble TMHUM U THOPUIHBIE KOMOMHAIIMH BBICA)KUBAIHCH B TPEXKPATHON
MTOBTOPHOCTH 10 TPH pacTeHHUs Ha JensHKe. B kauecTBe cTaHmapTa MCHOIB30BaIN copT Tpoiika. Arporex-
HHUKA Tepla clIagKkoro ooLmenpuHaTas Ui Heo0orpeBaeMbIX MOIMKapOOHATHBIX TETUIUL. Bhicagka pacTeHuit
Ha TIOCTOSIHHOE MecTo ocyiecTsisuiack 70—80-1HeBHON paccanoit 25-30 mast.

B 2014-2015 rr. nzyganuce 67 KOHCTAaHTHBIX JIMHUM TIepIia CIaIKOTO, B TaON. 1 mpeacTaBIeHB CpeaHne
3HAUYEHHUs] NPU3HAKOB YPOKAMHOCTH M OHMOXMMHYECKMX XapaKTEPUCTHUK IUIOJOB 24 JydyminxX oOpasLoB.
B cpennem 3a aBa rofa mcclieioBaHWiT HaMOOIBIIEH TOBApHOH YPOXKaWHOCTBIO XapaKTEpPH30BAIUCH TSATHA-
JATh JIMHWH, TIpeBbIuarnux cranaapt Tpoiika (4,2 kr/mM?) Ha 7-50 %. [1o KOMILIEKCY XO3SHCTBEHHO LEH-
HBIX TIPU3HAKOB BBIsABICHBI JTMHUY: Jlnausa 108/0, Jluaus 112/2, Jluawus 121/1, Jluaus 149/3, Jluaus 155/2 n
Jlunus 158/1, obOnanaromye BHICOKMMY 3HAUCHUSIMH PaHHEH, TOBAPHOM, OOIIECH YPOXKAMHOCTH, MacChl IJI0a
n OMOXMMHYECKUX KOMIIOHEHTOB. Ilo pesynbraTaM HCCIeNOBaHMH TpH KOHCTaHTHbIE JIMHUM IEpelaHbl B
I'V «I'ocyrapcTBeHHAs] MHCIIEKLUS 10 UCHBITAHUIO M OXPAHE COPTOB PACTEHUID» 1OA Ha3BaHWeM UbIPBOHBI
Marnar, Anteia 1 UepBosretr. [lociie ycnemHoro npoxokaeHus UCIIBITAaHuS B | 0CyTapCTBEHHEBIN peecTp cop-
TOB BKJIFOUEHBI 1 PEKOMEHIOBAHBI JIJIs BO3IENBIBaHMS Ha Tepputopun Pecrryommku benapycs ¢ 2017 r. — Ybi-
pBoHBI MarHat, ¢ 2018 r. — AnTeiH n UepBoHel (paifoHHpOBaH JJist JepMEPCKUX XO3AHUCTB U YACTHOT'O CEKTO-
pa) [6].

Tabnuna 1. Xo3siicTBeHHO IleHHbIE MPU3HAKH JYyYIIHX KOHCTAHTHBIX JIMHMIA epIa cJIaJKoro B cpeaneM 3a 2014-2015 rr.

YpoxaiHOCTh, KI/M M Buoxumuueckue npu3Haku
Ob6pasen pauHss TOBapHast o0uas nﬂ(?;:ar cyxoe Kapotu, suramun C, yraeBomsl, %o
’ BELIECTBO, % MI/KD mr/100 r i
Jluans 80 0,0 54 5,6 171,0 6,6 8,8 125,0 6,4
Jluans 99/2 0,1 5,0 5,0 143,0 7,3 8,3 150,4 59
Jluaus 108/0 0,6 54 5,6 164,0 8,0 7,5 187,8 55
Jluauns 112/2 0,3 4,9 4,9 186,0 8,5 13,3 223,2 6,6
Jlunus 121/1 0,5 4,1 4,3 134,0 8,0 8,5 214,3 6,3
Jluaus 121/2 0,4 4,2 4,7 96,0 8,2 10,1 2115 5,8
Jlunus 122/2 0,3 4,3 4,4 114,0 7,4 8,4 170,8 52
Jlununs 123/1 0,1 4,0 4,3 136,0 8,2 16,9 209,7 5,6
Jluaus 124/2 0,5 52 55 169,0 6,5 8,9 172,3 4,8
JIuauns 129/1 0,7 4,3 4,5 155,0 6,0 7,5 228,0 41
Jluauns 132/2 0,3 3,6 3,8 146,0 6,8 6,8 143,5 4,9
Jluaus 135/0 0,4 51 54 169,0 6,6 8,2 189,4 55
Jluauns 140/1 0,4 4,7 4,8 161,0 7,5 8,5 172,6 53
Jlunus 142/0 0,3 4,6 4,9 118,0 8,3 6,8 1473 54
Jlunus 149/3 0,8 6,3 6,4 175,0 7,5 8,9 2153 6,0
Jlunus 155/1 0,4 55 57 164,0 7,5 6,4 126,7 57
Jlunus 155/2 0,8 5,3 55 163,0 10,3 10,1 194,3 17,7
Jlununs 158/1 1,0 6,1 6,2 179,0 74 8,6 205,6 54
Jluaus 160/0 0,4 4,3 4,6 147,0 8,1 8,2 1757 6,5
Jluauns 161/2 0,4 4,0 4,1 150,0 7,9 8,8 157,5 5,8
Jluaus 172/0 0,4 5,0 52 129,0 9,0 7,6 229,4 51
JIuauns 175/1 0,5 4,9 52 154,0 6,2 7,9 178,6 4,3
Jlunus 176/1 0,5 4,8 51 120,0 6,9 9,7 216,8 5,2
Jlunus 176/3 0,4 4,5 4,5 138,0 8,5 8,5 206,1 6,3
Tpoiika (cranmapr) 0,3 4,2 4,5 80,0 7,0 10,8 148,4 5,6
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B 20162018 1T. MpomomIKEeHO UCIBITAHWE KOHCTAHTHBIX JIMHHWHA, OTOOPAaHHBIX IO pe3yibTaTam 2014—
2015 rT. MccaenoBaHUA, CpeIHUE PE3yJbTaThl JIYUIIUX JUHHA W THOPHIHBIX KOMOWHAIIMMA, CO3MaHHBIX B
IBYX cxeMax ckpemmBanus 1 x 8 u 8 x 1, orpaxens! B Ta0m. 2.

Tabnumna 2. Xo3s1iicTBEHHO LeHHbIe NPU3HAKH JYYIIHX KOHCTAHTHBIX JIMHHI U THOPHIHBIX KOMOMHALMI Mepua
¢J1aJKO0r0 B cpeaHeM 3a 20162018 rr.

VposkaitHOCTh, KI/M? BuoxuMuueckue npu3Haku

Macca
Obpasent Paunsis | ToBapHas Obwas nno?a, r Beuﬁaﬁgz, % Ka[;lof/ll::’ B“:;%%%g’ VreBozpl, %

Jlunus 99/2 0,4 4,6 4,7 169,0 7,2 8,5 125,2 3,2
JIuana 112/2 0,2 6,1 6,2 120,0 7,1 16,3 130,6 43
JIuana 116/0 0,2 5,2 55 96,0 8,2 13,6 97,6 5,2
JIunus 121/1 0,2 45 4,7 155,0 9,5 8,4 139,9 4,7
Jlunus 121/2 0,8 3,2 3,3 138,0 9,8 15,9 1144 50
Jlunua 122/2 0,1 51 55 175,0 75 13,0 102,8 2,5
JIunua 124/2 0,5 6,7 6,9 164,0 75 75 92,2 4.4
JIunusa 128/1 0,4 5,0 5,0 161,0 8,2 12,9 109,7 4,2
JIunus 129/1 0,3 7,2 7,4 129,0 7,6 7,8 86,9 3,8
Jlunus 132/2 0,0 3,7 4,1 146,0 7,2 8,7 97,8 3,3
Jlunus 137/2 0,3 4,2 4.4 154,0 9,7 34,4 99,2 4.4
JIunus 140/0 0,3 3,9 4,1 163,0 7,3 9,7 105,0 3,9
JIunus 142/0 0,2 4.7 49 150,0 7,5 6,8 149,1 3,5
JIunus 149/3 1,0 5,7 6,0 164,0 8,1 8,6 106,8 4,2
JIunus 155/1 0,5 4,1 44 186,0 8,5 10,9 128,4 4,7
Jlunus 155/2 0,6 4,3 4,5 179,0 8,3 8,2 1235 4,6
JIunust 158/1 0,5 4,8 50 118,0 6,8 75 94,8 3,7
JIunus 160/0 0,7 3,9 40 147,0 7,2 8,2 132,5 3,8
Jlunus 161/2 0,4 53 55 134,0 6,9 7,1 150,0 3,7
JIunus 172/0 0,4 6,1 6,3 114,0 6,8 15,8 1112 4,2
Jlunust 175/1 0,2 58 6,0 169,0 7,4 9,0 125,0 4,6
Jlunus 175/2 0,1 50 54 143,0 75 6,4 118,1 3,8
Jlunus 176/3 0,2 55 5,6 136,0 7,7 11,3 115,6 4.4
Jlunus 177/0 0,5 55 5,7 171,0 7,9 16,4 104,6 4,1
JIvnaus 4511 x JIunusa 80 0,3 2,5 2,6 172,9 7,7 13,0 138,1 5,0
JInnuns 4511x OpankeBoe Hacnaxje-

e 0,9 4,3 4.4 146,7 8,3 13,7 119,8 4,6
JIunus 4511x CupeHeBbli 0,4 3,2 3,3 1479 7,7 15,4 137,8 47
JInans 451 1x LlokomagHas KpacaBua 0,2 2,8 2,8 115,8 8,3 32,7 138,5 4.6
JIuans 4511 x J1160/10 0,8 5,0 5,0 175,4 8,3 16,3 139,2 50
JIunws 4511 x YepHblii Kpacaselr 0,7 3,6 3,8 127,8 8,8 21,0 124,6 48
JIunauns 4511 x XKenrsriit Oyker 0,6 4,2 4,3 162,1 7,9 31,5 112,5 4,4
JIunus 4511 x JIunus 140/0 0,3 3,6 3,7 154,9 8,2 20,0 144,4 4,8
JInnus 80 x JInausa 4511 0,4 4,2 4.4 136,6 7,8 24,8 118,5 3,9
Jlunus 140/0 x JIunus 4511 0,2 34 35 136,9 8,8 25,7 124.8 4.4
OparmkeBoe RacTanerme X Jlkms 03 | 44 45 | 1287 8,0 147 10,1 43
Cupenessiit X JIuans 4511 0,8 4,1 4,2 164,9 7,4 16,0 142,8 57
[lokonaaHas kpacasuiia X Jluaus 4511 0,6 4.8 4,9 169,0 8,1 17,7 128,4 4.4
JIunust 160/10 x JIunaus 4511 0,9 4,2 4,2 1224 7,3 13,7 105,9 4,2
HepHblii kpacasen x Jlnaust 4511 0,9 38 39 136,6 8,9 14,9 105,8 4,9
XKenerit Oyker x Jlmans 4511 0,4 5,7 59 158,9 7,8 13,3 126,8 45
Tpotika (cTraHaapT) 0,8 4.0 4.1 88,5 8,2 24,4 122,3 3,9

3a Tpu roja UCCIeI0BaHUN BbIABICHBI 20 KOHCTAHTHBIX JIMHUN U 9 THOPHUIHBIX KOMOMHALIMN C BHICOKON
TOBapHOW ypOXKaWHOCTHIO, MpeBbIaroIel cranaapt Tpoiika (4,0 kr/m?) Ha 2,5-80,0 %. OToOpaHs! myurnye
M0 JIMHUHU W TuOpuaHble komOuuanuu: Jluams 112/2, Jluuws 116/0, JTuawus 121/1, JInuus 124/2, JIuaus
129/1, JInuus 149/3, Juaust 175/1, JInaus 4511 x JIuaus 160/10, [okonagnas kpacaBuia X Jivaus 4511 u
XKenterit Oyker x Jlunams 4511, oOmajarornre BHICOKMMHU 3HAUCHUSMH TOBapHOM M OONIeH ypoKaitHOCTH,
MaccChl IUI0/Ia, COJAEPIKAHUS CYXOI'0 BEIISCTBA, KAPOTHHOWAOB, BuTaMuHa C W pacCTBOPUMBIX YIJIEBOJOB B
mwiogax. [lo uroram mccinenoBaHui TPU KOHCTAHTHBIE JIMHUU U JIBE TMOPUIHBIE KOMOWHAIIUN TIEpEIaHbl B
I'Y «l'ocynapcTBeHHasi HHCIIEKIIMS IO UCIIBITAHUIO U OXPaHE COPTOB PaCTCHUI» MOJ Ha3BaHusMH: [ operr-
kuit Kpacueiii — B 2017 1., I'apnausik XKoyter u Kapar — B 2018, Caxasuts! F1 u oaper F1 — B 2019 1. Ilo-
CJIe TECTHUPOBAHUS B CHCTEME T'OCCOPTOUCHIBITAHNS B | OCYJapCTBEHHBIH PEECTp COPTOB BKIIFOYECHBI H PEKO-
MEHIOBaHbl AJIs BeIpalluBaHus B npousBojcTBe: ['openkuit Kpacusiii — ¢ 2019 r., I'apnausix XKoyter n Ka-
pat — ¢ 2020 r., CakaBursl F1 u lloapsr F1 — ¢ 2021 1. [6].

Pe3ynbTarhl TOCy1apcTBEHHOTO COPTOUCIBITAHUSI COPTOB U THOPH/IOB TIEpIia CIAJKOTO OEeOpyCCKOM ce-
JICKLIMHU TIpeACTaBICHBI B Ta0. 3.
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Ta6nuna 3. Pe3yabTaThl copToncnbITAHUS nepua caaakoro Ha FCXY «Moaoneunenckas CC»

O6pasen TO“Ba]JHa}I ypo- OTKJI0HEHHE OT Cpennsist Macca JlerycTaronnast Jueit ot BCXOJIOB 110
JKAUHOCTb, KF/M2 KOHTPOJIBHOI'O cCopTa nJjioaa, r OLICHKA, 63.J'lﬂl>l TEXHUYECCKOH CIICJIOCTH

2016 rox
Macrep F1 koHTpOJIb 450,0 83 45 164
YbIpBOHBI MArHaT 470,0 20,0 190 5,0 169

2017 roxa

Ky0uK KeJThlii KOHTPOJIb 590,0 180 45 176
AJTBIH 680,0 90,0 281 5,0 174
YepBoHel 450,0 -140,0 211 4,8 174

2018 rox
Tpoiika KOHTPOJIb 440,0 93 5,0 146
T"openkwii KpacHBIN 420,0 -0,2 68 4.8 146

2019 rox
AJITBIH KOHTPOJIb 450,0 138 5,0 175
I"apnaysIK XKOYTHI 490,0 40,0 153 49 171
UbipBonbl MarHaT KOHTPOJIb 430,0 148 4,8 148
Kapar 430,0 0,0 159 4,9 171

2020 rox
Macrep F1konTpoJn 430,0 93 4,6 189
CaxaButsl F1 470,0 40,0 150 4.9 190
Ioapsl F1 450,0 20,0 134 4,8 197

OCHOBHBIM IOKa3aTesieM, [0 KOTOPOMY OLCHUBAETCs SKOHOMHUUECKas 3((PEKTHBHOCTD, SBISETCS TOBap-
Has ypoxxaiiHocTe. B 2016 romy Ha MononeuneHckoil CC HUCHBITBIBAJICS COPT IMepla ciaaakoro YbIpBOHBI
Marnar, mpeBbillicHHE Haj KoHTponeM Macrep Fi coctaBuno 20,0 w/ra. JlerycranuoHHasi OIlEHKa Ha
0,5 Oamnna BeIIIE, YeM y cTaHAapTa u coctaBmia 5,0 6ammoB. Macca mona Oonee, 4eM B J1Ba pasa MpeBbIIIaia
3HaueHue crapaapTa u cocraBmia 190,0 r. B 2017 roxay Ha 3ToM ke CTaHLIMU UCTIBITHIBAINCH COpTa AJITHIH U
UYepsonen. AnTeiH copMupoBa TOBapHyIo ypoxkaitHocts 680,0 1/ra, uyto Ha 15 % Oonblue, yem y craHzap-
ta Kyouk xentbiii (590,0 w/ra). YepBoren ycrymuia koHTposto 140,0 1/ra. OpgHako, o Macce IUiojia U Jery-
CTaIlMOHHOHN OIIEHKE M3y4daeMble cOpTa MMeNH OoJbIne 3HaueHus. ['apradsik sx0yTel 1 Kapar mucnbIThIBa-
muck B 2019 rogy B cCpaBHEHHH C KOHTpOJeM AJNTHIH, MpeBblllieHHe y ['apiadbika jKoyTara COCTaBHIIO
40,0 w/ra; 3HaYeHHUs CpeHEH MAacCChI IJI0JA, NETYCTAIIMOHHON OIICHKH W MPOAOJDKUTENHHOCTH MEePHOAa OT
BCXO/IOB 10 TEXHUYECKOH CIIENIOCTH, HAXOAMINCh Ha ypoBHE KoHTpoisi. Copt Kapar B cpaBHEeHUH ¢ KOHTPO-
seM YbIpBOHBI Maruar He ycTynain 110 TOBApHON YpOKalHOCTH.

I'ubpuner Cakasutsl F1 u lloaper F1 ucneiThiBanices B cpaBHeHUU ¢ THOpuaoM Macrep F1 B 2020 romy.
[To pesynbraTam mcnsitanust CakaButhl F1 u Honps! F1 mpeBbICHIM KOHTPOJIB 110 TOBApHOI ypOoXKaiHOCTH
Ha 40,0 u 20,0 1/ra, mo mMacce mona — Ha 57 u 41 1, o gerycranuonHoi onenke — Ha 0,3 u 0,2 6amna, coot-
BETCTBEHHO.

PaiionupoBanHbie copTa 1 rHOpuABI Hepua ciaaakoro YsipBonsl Marnat, Antbid, ["apnausik XKoyrtel, Ca-
kaBuThl F1 1 oaper F1 ipeB301wIN M0 TOBApHOU ypOKaHHOCTH KOHTPOJIBHBIE 00pasmsl Ha 20,0, 90,0, 40,0,
40,0, 1 20,0 1/ra cOOTBETCTBEHHO. JTO SIBUJIOCH OCHOBAHUEM JUIS pacyeTa SKOHOMHUYECKOH 3P PEeKTUBHOCTH
BO3JICJIBIBAHKSI COPTOB U THOPUIOB B 3aIIUILICHHOM rpyHTe [7] (Tabd. 4).

Tabnuna 4. DxoHoMHYecKkas 3p¢eKTHUBHOCTH BO3Ae/IbIBAHMUS COPTOB U THOPHUIOB MePIA CIATKOI0 B 3alIHIIEHHOM
TpyHTe

Ky6uk

Toka3arenn (I;/[ :::;gnil) qﬁg::::] CaKaETT” Iloapst F1 HKEJIThINA AnThIH K?xﬂi;)(l)gb r?ﬁg;::“
(KOHTPOJIB)
ToBapHas yposkaifHOCTb 450,0 (2016 1.)
wra 4300 (2020 1) 470,0 470,0 450,0 590,0 680,0 450,0 490,0
IpeBbIlIEHHE 110 THOLIE- _ 20.0 40.0 20.0 _ 90.0 40.0
HHUIO K KOHTPOJIIO, 11/Ta ! ! ! ! !
Crommocts, 1kr 3,00 3,00 3,00 3,00 3,00 3,00 3,00 3,00
MPOAYKIIMHU, pyO
CTouMOCTh OCHOBHOM
nponykimm o Tromermio | 15200 @016T) 143500 | 10900 | 12000 | 17700 | 177,00 | 13500 | 13500
129,00 (2020 r.)

K KOHTPOJIIO, THIC. py0./ra
Cromvocts npubasiH, - 600 | 1200 | 600 - 27,00 - 12,00
ThIC. py0./ra
CTOMMOCTb IIPOLYKINH 1 135,00 (2016 1.)
HpuBaBIH, THIC. py6./ra 12900 (2020 1) 141,00 141,00 135,00 177,00 204,00 147,00
JlonoaHuTENbHBIE 3aTPaThI
Ha cOop mpubaBKH ypo- - 0,27 0,53 0,27 - 1,33 - 0,53
KaHHOCTH, ThIC. py0./Ta
CTOMMOCTD MPOIYKIUH 1
npubanim ¢ yuerom 10- | 135,0020161) | 14073 | 14047 | 13473 | 177,00 | 202,67 | 13500 | 14647
MOJTHUTEIBHBIX 3aTpar, 129,00 (2020 t.)
TBIC. py0./Ta
J1OTOTHUTENBHBIN YUCTBII _ 573 1173 573 B 25 67 B 1147
JIOXOI, ThIC. py0./ra ' ' ' ' '
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[lomydeHHBIA TOTOTHUTENBHBIN YHCTHIA JOXOA TPY BO3JEIBIBAHUN COPTOB M THOPHUIOB TepIia CIaIKOTro
B 1ierax 2022 r. cocraBui: UsipBoHbl Maruart — 5,73 Teic. py0./ra, AateiH — 25,67 ThiC. py0./ra, ['apnadsik
xoyThl 11,47 — THIC. py0./Ta, CakaButsl F1_ 11,73 TeiC. py0./Ta, u llloaper F1—5,73 Thic. py0./ra.

3akaoueHue

Uccnenoarns 2014-2015 TT. TO3BOMIIN BBIIEIHTH JyUIIHE IO KOMIDIEKCY XO3SIMCTBEHHO IIEHHBIX TIPH-
3HakoB auHun: Juans 108/0, Juaus 112/2, Tuansa 121/1, JInaus 149/3, JIunaug 155/2 u JIuana 158/1. Io-
Clle YCIIEIIHOTO MpoXOokAeHus ucnbitanust B I'Y «'ocymapcTBeHHAss MHCTIEKLIUS IO UCTIBITAHUIO U OXpaHe
COPTOB pAaCTEHUI» TpU KOHCTAHTHBIE JIMHUU TOJA Ha3BaHUsMU UblpBoHBI MarHat, AnTeiH U UepBoHel
BKutoueHB! B ['ocynmapcTBenHsbIil peectp coptoB: Usipponsr Marnat — ¢ 2017 1., AnteiH u YepBoHer — ¢
2018 r.

Ha ocHoBaHuM u3yuyeHns: KOMILIEKCA XO3SHCTBEHHO LIEHHBIX MPU3HAKOB KOHCTAHTHBIX JINHUIA U TUOPHI-
HbIX KoMOuHammii B 20162018 rr. Beimenensl: Jlnausa 112/2, JIuans 116/0, JIunusa 121/1, Jlnaus 124/2,
Jlunans 129/1, JTunus 149/3, JTunus 175/1, JIunus 4511 x Jlunus 160/10, [lokonaanas kpacaBuiia X JIuHus
4511 u XKenteiit Oyket x JIunust 4511. Ilo pesynsraram oueHkH B ['Y «l ocynapcTBeHHAs HHCIIEKIHS 11O HC-
MIBITAHUIO M OXpaHe COPTOB pacTeHuit» B ['ocynapcTBeHHbIH peecTp copToB Pecmybnmku benapych Brirode-
Hbl U PEKOMEHIOBAHBI JUIsl MPOU3BOACTBEHHOr0 BO3AebIBaHus: ['openkuil kpacHelil — ¢ 2019 r., I'apnaubix
xo¥yT1hl 1 Kapat — ¢ 2020 r., Cakasurst F1 u llloapst F1 —c 2021 r.

PaiiornpoBannbie copTa U THOpUABI Tiepua cinaakoro UYsipBoHsl MarHat, AnteiH, ["apiadsik sxoyThI, Ca-
kaButhl F1 u Ll{oapsr F1 B iporiecce rocyAapcTBEHHOTO COPTOUCITBITAHUS TPEB3OILTH TI0 TOBAPHOH yporKaii-
HOCTH KOHTpPOJIbHBIE 00pa3iel Ha 20,0, 90,0, 40,0, 40,0, u 20,0 1/ra cooTBeTCTBeHHO. Bo3aenbsiBanue paiio-
HUPOBAHHBIX COPTOB U FMOPUAOB MepIa CIaIKOT0 MO3BOJSIET MOMYYHTh BRICOKHMHA JOTIOTHUTEILHBIA YHCTHIN
noxon (UsipBonsr Marnat — 5,73 thic. py0./ra, AnteiH — 25,67 ThiC. py0./Ta, I'apmausik >xoyter 11,47 —
ThIC. py0./ra, CakaButhel F1_ 11,73 ThIC. py0./Ta, u loaper F1 —5,73 ThIC. py0./ra.), a TakKe MOBBICUTH KOH-

KYPEHTOCTIOCOOHOCTh MPOYKIIUH.
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BJUSHUE 'EPBUIIAIOB HA 3ACOPEHHOCTH IIOCEBOB U YPOXKAMHOCTH
3EPHOBOBOBBIX KYJIBTYP

JI. M. AIMCUEBAY

PVII «Hayuno-npaxmuyeckuii yenmp HAH Benapycu no semnedenuro,
2. JKoouno, Pecnybnuxa benapycw, 222160

(ITocmynuna 6 pedaxyuro 13.10.2022)

B cospemennvix ycnosuax xo3aicmeosanus 0OHUM U3 RPUOPUMEMHBIX HanpaesaeHull azpaphoil noaumuxu Pecnybnuxu beaapyce
ABNAEMCA NOUCK Nymell KA4eCMEeHHO20 YKPenieHUusi KOpMOGolU 0asbl ompaciu HCUBOMHOB00CMSA, 68 YACMHOCMU — peuleHue npo-
bnemvl depuyuma pacmumenbHo2o 6eiKa 6 PayuoHax KOPMIEHUs CelbCKOXO3SUCMEEHHbIX dicusomublx. Kax uzeecmuo, necoanauncu-
POBAHHOCTL KOPMOS NO NPOMEUH)Y He2amueHO CKA3bl8AeMcst Ha NPOOYKMUGHOCU JCUBOTNHBIX, NPUBOOUM K Nepepacxody 3epHogy-
paoica, u, 8 KOHeUHOM UMOo2e, K CHUNICEHUIO 3PPeKmusHocmu npouzso0cmea NPOOYKYUU 1HCU60MHOB0OCmMEd. Imo ceudemeibCmeyem
0 ™MOM, Ymo 6 Hacmosujee epems HeOOXOOUMO YEeIUUUeamy 8 pecnyOIuKe NnocesHvle NIOWAOU U YPOICAUHOCIL 3¢PHOO0608bIX
KVIbMYp, KOMopble AGIAI0MCI 8AHCHLIM UCTIOYHUKOM PACMUMENbHO20 OeNKa.

B cmamve npedcmasnenvl pes3ynvmamsl UcCie008aHULL NO USVHEHUIO GIUAHUSL 008CX0008020 npumenenus 2epouyuoa Ilynvcap,
BP (1,0 n/2a) Ha 3acopenHocms nocegog u NPoOYKMUSHOCMb 3epHOO0008bIX Kyabmyp. YcmarnogieHo, umo amom 2epouyuo uepes
30 Oneil nocne xumuueckou nponoaxu obecnedun GUONOSUYECKYIO dhpexmusnocmsb 6 yruumodsicenuu copusikog 88,9-91,3 %, a uepes
60 oneii — 88,6-90,8 %, umo nossonuno nosvicums ypooicaunocms 3epHo6060svix Ha 25,9-36,0 % 6 3asucumocmu om éuda 8030e-
JIb16AEMOU KYbHYPbl.

Knrouesvie cnosa: 3epno60606vie Kyibmypul, 2epouyudbl, 3aCOPEHHOCHb, YPOICAUHOCTb

In modern economic conditions, one of the priorities of the agrarian policy of the Republic of Belarus is to find ways to qualita-
tively strengthen the fodder base of the livestock industry, in particular, to solve the problem of vegetable protein deficiency in the
diets of farm animals. As you know, the imbalance of feed in terms of protein negatively affects the productivity of animals, leads to
overspending of grain fodder, and, ultimately, to a decrease in the efficiency of livestock production. This indicates that at present it
is necessary to increase the sown area and the yield of grain-leguminous crops in the republic, which are an important source of
vegetable protein.

The article presents the results of studies on the effect of pre-emergence application of the herbicide Pulsar, water solution
(1.0 I/ha) on the infestation of crops and the productivity of grain-leguminous crops. It was found that this herbicide 30 days after
chemical weeding provided biological efficiency in the destruction of weeds of 88.9-91.3 %, and after 60 days — 88.6-90.8 %, which
made it possible to increase the yield of grain-legumes by 25.9— 36.0 % depending on the type of cultivated crop.

Key words: grain-leguminous crops, herbicides, weediness, yield.

BBenenue

3epHO0000BBIC KYJIBTYpPhl UMEIOT BaXKHOE KOHOMHUYECKOE 3HAYCHHE B CEIbCKOXO3SHCTBEHHOM IPOHU3-
BojcTBe bemapycu. OHU SBISAIOTCS HE3aMEHUMBIMU MCTOYHHKAMH Oellka B KOPMJICHHH >KHBOTHBIX. Hermo-
CTaTOK PaCTUTEIBHOIO OEJIKa MPUBOIUT K IIEPEepacxo/ly KOPMOBBIX PECYPCOB, HEA000PY MPOAYKIIMH KUBOT-
HOBOJICTBA M YBEIIMYCHHUIO €€ CeOECTOMMOCTH, a TAaKXKe BBI3BIBAET HEOOXOIUMOCTh MPHOOPETEHUs 3a pyde-
JKOM B KayecTBE OCJIKOBOM JOOABKU 3HAUUTEIILHOTO KOJUYECTBA JJOPOTOCTOSIIEIO COCBOIO M TOJCOTHEYHO-
ro mpota. OHAKO B HACTOsAIIEE BPEMs, IO PsiIy MPUYHH, ITOCEBHBIE TUIOMIATU 3€PHOOO0OOBBIX KYIBTYD B
pecnyONMKe NajJeKu OT ONTHUMAJIbHBIX, YTO CBSA3aHHO, MPEXKJE BCErO, C HEBBICOKON HX MPOIYyKTUBHOCTHIO
[5]. OmHoll M3 OCHOBHEIX IIPHYUH, CAEPKUBAIOIIUX IIOJYUYEHHE BBICOKOH YPOKAHHOCTH 3epHOGOOOBEIX
KYJIBTYp, SIBISICTCSI 3aCOPEHHOCTh 1MOCeBOB [7]. Ilpu BBICOKON YHMCIEHHOCTH B MOCEBAX COPHSAKH CHUXKAIOT
YPOXKAMHOCTh M KaYECTBO CEIHCKOXO3SHUCTBEHHON MPOAYKIIUH, YCIOKHSIOT MPOBEJeHHEe YOOPOUHBIX paboT.
BpenoHOCHOCTh COPHBIX pacTeHUi JIs 3epHOOOOOBBIX KYJIBTYP 3HAYUTEIBHO BBIIIE, YEM JUISI 3€PHOBBIX.
DTO CBA3aHO C TEM YTO 3epHOO0OOBBIC B COOTBETCTBUM C OHMOJIOTHYECKUMHU OCOOCHHOCTSIMH B TeUeHHE 4—
5 HezleNb TIOCIIE TIOCEBA PACTYT OYCHb MEJJICHHO, @ COPHSAKH 33 3TO BPEMs JOCTHraloT BhICOTHI 16-20 cM u
0osiee, 4TO YXYJIIaeT POCT U Pa3BUTHE 3€PHOOOOOBBIX KyIbTyp. B pesynbTare MX yposkalHOCTH MOMKET
camkarbest Ha 30-50 % wu Gonee [6, 8]. [Ipu 3TOM HEOOXOIMMO OTMETHTH, YTO, BUJOBOW COCTAB COPHOTO
[IEHO03a TIOCEBOB 36pPHOOO0OBBIX KYJILTYp BIUSET HA YPOBEHb MOTEPh YPOKAWHOCTA U UMEET CHIIBHYIO 3aBH-
CHMOCTB OT KOJIMUECTBA COPHAKOB M CTEIIEHH JOMHUHHUPOBAHHMS OnpeaeeHHoro sumaa [9, 10].

Ha coBpemenHoM sTane 3¢ ¢eKkTHBHAs cHCTEMa 3allUThl TIOCEBOB OT COPHBIX PACTEHUH SIBJISETCS J0CTa-
TOYHO 3aTpPaTHOM, HO 0e3 HayyHO O0OOCHOBAHHOIO IMOAXO0JIa K BBIOOPY I'epOHMIMIOB W MX MPUMEHEHHIO, C
Y4€TOM KOHKPETHBIX YCIOBUH, HEBO3MOXKHO MOJYYEHHE BHICOKOH M CTa0MILHOW YPOXKAHHOCTH 3epHO0000-
BBIX KyJIbTyp. COBpEeMEHHBIE CPEICTBA 3aIUTHI PACTEHUH MMO3BOJISIOT YCIICITHO PemiaTh Ty mpodnemy. Om-
HAaKO TEXHOJIOTHS MTPUMEHEHHUsI JIOJDKHA TIOCTOSTHHO COBEPIICHCTBOBATHCS, OBITh OMOJIOTHYECKH 00OCHOBAH-
HOM M KOHOMHYECKH OmNpaBaaHHOU. Ipexne Bcero, HEOOXOIMMO MPUHUMATH BO BHUMAaHHE, YTO 3epHO00-
OOBBIE KyJBTYphl XapaKTEPU3YIOTCS TOBBIMIEHHOW YYBCTBUTENBHOCTHIO K OOJBIIMHCTBY TepOUIIUIOB.
B 3T0ii CBsI3M 11€7IbI0 HACTOSIIUX MCCIICIOBAHMI SBIISIOCH M3y4YeHUE 3(()EKTUBHOCTH MPUMEHEHUS TepOu-
uuna [lynscap, BP (1,0 n/ra) npu Bo3aensiBaHHK 3¢pHOO0OOBBIX KYJABTYP (TOPOX MOCEBHON, TOPOX MOJIEBOH,

134



JIIONMH Y3KOJIMCTHBIN, JIFOTIMH KENThIH, BUKA sIpOBasi), a TAK)KE OLIEHKA WX PEaKkIMU Ha MUCIOJIb30BaHHUE JaH-
HOTO Tpenapara.

OcHoBHad 4acThb

Uccnenoanus npoogmiu B 2016-2017rr. u 2022 r. B Munckol obmactu CMOJIEBUUCKOM paiioHE Ha
ombITHBIX Tonsax PYII «Hayuno-mpaxtraeckuit nearp HAH bemapycu mo 3emienenuio» Ha CpeTHEOKYIBTY-
PEHHOH AEPHOBO-TIOA30IMCTON CYNECYaHOW MOYBE CO CIACAYIOIMMH arpOXUMHUYECKUMH MOKa3aTeNIIMU: CO-
nepxxanue rymyca — 1,96-2,21 %, P,Os — 225-252 mr/kr, K2O — 278-344 mr/kr noussl, pHka — 6,0-6,2.
[IpenmecTBeHHUK — o3uMble 3epHOBbIe. llocie yOOpkM mHpealecTBEHHMKAa M OTPAcTaHUsl COPHIKOB Ha
OIBITHOM YYacTKe NMPHUMEHsUIH TepOuiuy Ha ocHoBe rimdocara ToprHamo (5,0 n/ra). Uepes nBe Hemenu no-
clie TposIBIIeHUs repOuIaHoro ¢ dekxra BHOCHIN (pochopHo-KanuitHble yaooperus (Peo, Ki20) 1 mpoBoan-
TN BCTIAlIKy. A30THBIE YAOOpEeHHUs 1oJ 3¢pHOO0OOBBIE KyJIbTYpbl He BHOCHIU. J{JIsl TOCEeBa MCIONB30BAN
COPT TOpoXa MOCEBHOI0 — MUIIICHHYM, TOpOXa MOJIEBOTO — 3a3epCKUil ycaTbli, JIOMHUHA Y3KOJIMCTHOTO —
Koaunckuii, monuHa xentoro — Biagko, Buku sposoil — Jlrogmuna. HopMma BbiceBa Yy yYKa3aHHBIX BBIILIE
KyJbTYp cOCTaBisIa cooTBeTCTBEHHO 1.3; 1.5; 1.5; 1.2; 2.5 MJTH IT. BCX0XKUX CeMsH. TeXHOJIOrus BO3ebl-
BaHUs 3epHOO000BBIX KYJIBTYpP IIPHU IPOBEICHUU MCCIECAOBAaHUN OCYILIECTBIAIACH B COOTBETCTBUHU C OTpac-
neBbIMH pernamentamu [2, 3 ,4]. Tlnomans aensHku — 72 M, IOBTOPHOCTh — TPEXKPATHAS.

Ha moceBax 3epHO0000BBIX KyJIbTyp npuMeHsuin repoutuabl 'esarapa, KC (3,0 n/ra) — aranon u [lynb-
cap, BP (1,0 n/ra). Ot mpenapaTsl BHOCHIM Yepe3 3 AHS IMOCIIe moceBa 3epHo06060BbIX. Hopma pacxopa pa-
0oyero pactBopa — 200 yi/ra. Y4eT 3aCOpEHHOCTH MOCEBOB MPOBOJMIM KOJMUESCTBEHHO-BECOBBIM METOIOM
yepe3 30 u 60 gHEl mociie MPUMEHEHUs repOUIUIOB. Y 00PKY M3y4aeMbIX KYJIbTYp MPOBOIMIN B (a3y MmoJ-
HOHM crenocTr 3epHa KomOaiiHom Wintersteiger Delta. Cratuctiyeckas oOpabOTKa MONYYCHHBIX JTaHHBIX
MPOBOIMIIACH METOIOM JUCIIEPCHOHHOTO ananu3a [1].

[loronuslie ycinoBus B epuo] NpOBEIEHHUS UCCIECIOBAaHUN CYIIECTBEHHO pa3iInyaiuck 1o roxam. Cymma
aKTHBHBIX TEMIIEPATYp 3a BPeMs BEreTaluu 3epHO0000BBIX KyJibTyp (Mait — aBryct) B 2016 1. ObUIa BBIIIC
HOpMbI Ha 8,2 %, a B 2017 r. — ke Ha 1,7 %. B 2022 r. 3T0T noka3zateins npesbicuil HopMmy Ha 3,7 %. Ko-
JMUYECTBO aTMOC(EpPHBIX OCAIKOB 3a YKa3aHHBIN Bhie mepuoy B 2016 r. Obuto Hibke HOpMBI Ha 5,3 %, a B
2022r. — Ha 13,7 %. B 2017 r. ator moka3zarens npessiiai HopMy Ha 9,0 %. ['maporepmudeckuit koaddu-
nueHT (I'TK) B yka3aHHBIC BBIIIIE TOJBI 332 TIEPUO]T BEreTaIlMK 3¢pHOOO0OBBIX KYJIBTYp OBLI PaBeH COOTBET-
ctBerHo 1,38; 1,74; 1,34 npu cpeqHEMHOTOJIETHUM 3HAYSHHN 3TOTO TOKA3aTelsl B PErHoOHe, T/Ie MTPOBOIIIN
uccnenopanus, 1,57, 1,66, 1,55. CnenoratensHo, BereraiuonHsiii epuoa B 2016r. u 2022r. xapakTepu3o-
BaJICs HEJIOCTATOYHBIM YBIaXHeHHEM, a B 2017 T. — U30BITOYHBIM YBIIQ)KHEHHEM, YTO OKa3aJlo BIHMSHUE Ha
YPOBEHb NPOILYKTUBHOCTH U3y4aeMbIX 36pPHOOOOOBBIX KYJIBTYP.

Heo0xommuMo OTMETHTB, YTO OMBITHBIE YYACTKH, HA KOTOPBIX MPOBOIMINCH UCCIEOBAHMS, XapaKTepH30-
BaJIMCh HEBBICOKOW CTEINICHBIO 3aCOPEHHOCTH. UHCIIEHHOCTh COPHSKOB IPH BO3JEIBIBAHIUH M3yYaeMbIX 3ep-
HOG06OBEIX KYJIBTYp 63 NPUMEHEHHs TepOMIIUI0B HaXOAUIach B npeaenax 47-90 mr./m% Bumosoii cocTas
COPHBIX PAaCTeHHH OBUI THUIMYHBIM JUIS [IEHTPAILHOW arpoKIMMaTHUecKoW 30HBI PecryOmmku Benapycs.
B nepuon npoBeneHus ucciaeaoBaHUi MpeolIajaroliMi BUAAMU COPHSKOB B IOCEBAaX M3Y4YaeMBIX 3€pHO-
0000BBIX KYJBTYD SIBISUIMCH IPOCO KYpUHOE, IpyTKa TI0JeBasi, Maphb Oelasi, BUJBI TOPIIEB, (uanka moyiesas,
YACIbHBIA BEC KOTOPHIX B COPHOM IIEHO3€ 3€pHOO00OBBIX cOCTaBisul cooTBeTcTBeHHO 34,2-35.5 %); 13,8—
17,0 %; 15,5-16,5 %; 12,1-13,4 %; 8,7-11,1 %. B moceBax mpon3pacTany TakXxke 3Be3a4aTKa CpPelHss, M-
KYJIbHUK OOBIKHOBEHHBIH, [TOJIMAPEHHUK LENKHH, TacTYIIbsi CyMKa, aJaJiuIia parca, YACIeHHOCTh KOTOPBIX
ObUIa 3HAYUTEIHHO MEHBIIE 110 CPABHEHHIO C YKAa3aHHBIMHU BBIIIE NTPEe00IaJatoIlMMH BUaMHU COPHSIKOB.

Ycranosneno, uro yepe3 30 gHEl mocie moBcxoaoBoro npuMeHeHus repounmaa [lynscap, BP (1,0 n/ra)
ru0esb COPHBIX PacTEeHHUi B MOCeBaxX ropoxa MOCEBHOTO B CpeHeM 3a TpH roaa cocrasuia 90,5 %, ux ceipas
Macca cHu3miack Ha 92,8 % (tabim. 1). B aTanoHHOM BapuaHTe, I/ie IPUMEHSIIH TepOUIIU/I TOYBEHHOTO JeH-
crus ['e3arapy, KC (3,0 n/ra), ati mokazatenu cocraBmin 84,5 u 87,9 % coOTBETCTBEHHO, UTO OBUIO HIKE
Mo cpaBHeHwmIO0 ¢ repoununom Iymscap, BP (1,0 i/ra) va 6,0 1 4,9 %.

Ucnonp3oBanue repounmaa [lynscap, BP (1,0 n/ra) B moceBax ropoxa mojeBoro, Takxe okasaiochk 3¢-
¢dexTuBHBIM. ['HOENs COPHBIX pacTeHHi B ATOM citydae coctaBmia 91,3 %, a cHmkeHne ux maccel — 93,4 %,
410 OBLIO BHIIE HA 5,9 1 5,8 % M0 cpaBHEHMIO ¢ UCTIONb30BaHueM repounmaa ['ezarapa, KC (3,0 n/ra).

[Ipumenenune repounmaa Ilynscap, BP (1,0 n/ra) B moceBax jonnHa y3KOIMCTHOTO M JIIONIMHA KEITOTO
TTO3BOJIMIIO YMEHBIITUTE YUCIICHHOCTh COpHBIX pactennid Ha 90,3 u 88,9 %, a ux cepyro Maccy Ha 92,4 u
91,5 % cooTBeTcTBeHHO. [ MOENB COPHAKOB B BapuaHTe, rAe i1 00padOTKM IOCEBOB JIFONKHA Y3KOIHUCTHOTO
npumenstiu repourua ['esarapn, KC (3,0 n/ra) cocrasmia 84,1 %, cHimkenue ux maccel — 86,6 %. B mocesax
JIIOTIMHA YKEJITOTO JTH MmoKazarenn coctaBid 83,8 u 85,6 %. CnenoBarelbHO, B 3TOM cliyyae THOeNb COPHS-
KOB B [I0CEBaX BBIILIE YKa3aHHBIX KYJIbTYp OBUIO HIKE 10 CPaBHEHHMIO C ITpUMeHeHueM repoununaa [lynscap,
BP (1,0 n/ra) coorBeTcTBeHHO Ha 6,2 11 5,1 %, a CHIKEHHE WX CBIPO#t Macchl Ha 5,8 u 5,9 %.

CHWKeHNe YUCIICHHOCTH COPHSKOB B MOCEBaX BHKH SPOBOW OT mpuMeHeHus repounuaa ['esarapa, KC
(3,0 n/ra) cocraBuna B cpennem 83,0 %, uto Hipke Ha 5,9 % uyem npu ucnonb3oBaHuu repounuaa [lymnscap,
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BP (1,0 n/ra). CHI>KeHHE CBIPOI Macchl COPHBIX PACTEHUH B BapHaHTe ¢ MpuMeHeHneM repoununa Ilynscap,
BP (1,0 n/ra) coctaBuio 90,5%, a I'e3arapza, KC (3,0 n/ra) — 84,7 %, T.e. Ha 5,8 % Hmxe.

Tabnuna 1. BausiHue repOMIMAOB HA 32COPEHHOCTD MOCEBOB 3¢PHO0000BBIX KYJALTYP uepe3 30 qHeil mociie XUMUYECKOH
NMPONOJIKM (cpeaHee 3a 3 roaa)

Bapuant [ UHCICHHOCTh COPHSIKOB [ Chlpasi Macca COpHSIKOB
[ /M2 [ cHmkenue, % | /M2 [ cumxenue, %
['opox nmoceBHOi
KonTposb 66,3 — 324,2 -
T'ezarapn, KC (3 n/ra) 10,3 84,5 39,1 87,9
Ilyascap (1 i/ra) 6,3 90,5 23,5 92,8
l'opox nmoneBoit
KonTtpons 68,7 — 334,2 —
T'ezarapa, KC (3 n/ra) 10,0 85,4 41,3 87,6
Ilyascap (1 i/ra) 6,0 91,3 22,2 93,4
JIronuH y3KOJIMCTHBIN
Kontposb 69,3 - 336,5 —
T'ezarapa, KC (3 n/ra) 11,0 84,1 45,0 86,6
Ilymscap (1 w/ra) 6,7 90,3 25,6 92,4
JIronuH )enaThId
Kontpois 72,3 — 354,7 —
T'ezarapa, KC (3 n/ra) 11,7 83,8 50,9 85,6
Ilymscap (1 i/ra) 8,0 88,9 30,3 91,5
Buka sipoBas
Kontposs 74,7 — 362,5 —
T'ezarapa, KC (3 n/ra) 12,7 83,0 55,6 84,7
Ilymscap (1 n/ra) 8,3 88,9 34,6 90,5

AHanm3 3aCOPEHHOCTH ITOCEBOB M3Y4aeMbIX 3epHOO00OBBIX KyJIbTYp depe3 60 mHel mocie BHECEHHS Tep-
OMIIMIOB TIOKA3aJl, YTO B CPEJTHEM 32 TOJbI UCCIICOBAaHUN CHU)KEHHE YUCICHHOCTH COPHSIKOB B MOCEBax ro-
poxa MOCEBHOTO TpH HCIoNb30BaHuu repounmaa Ilynascap, BP (1,0 n/ra) cocraBumo 90,8 %, a ux ceipoit
Macchel — 86,8 %. [lpu Bo3aenbiBaHUM ropoxXa MOJIEBOrO ATH MOKAa3aTely B JaHHOM BapHaHTe ObLIM paBHEI
cootBeTcTBeHHO 90,4 1 86,4 %, mronmHa y3koiuctHOTO 89,8 1 86,1 %, monuHa xenroro 88,9 u 83,7 %, Bu-
K1 sipoBoii 88,6 u 83,6 %. D10 cBHUAETENBLCTBYET O TOM, uTO repoumua ITyascap, BP (1,0 n/ra) mpessbiiian mo
ru0ear COPHAKOB 3TanoHHbIN repourmn I'esarapa, KC (3,0 n/ra) npu Bo3meNibIBaHMH YKa3aHHBIX BBIIIC
KynbTyp Ha 7,5-8,9 %,a 10 CHIKEHHUIO ChIpoii Maccel Ha 8,3—10,2 % (tabu. 2).

Tabnuna 2. Biusnue repOMuMI0B HA 32COPEHHOCTH NMOCEBOB 3¢PHOO000OBBIX KYJbLTYP 4Yepe3 60 1Heil mocjie XMuMHYeCKOI
MPOMNOJIKH (cpeaHee 3a 3 roaa)

Bapuanr [ YHCIICHHOCTb COPHSKOB [ ChIpasi Macca COpHSKOB
| /v cHUKeHue, % | wrt/m? [ Cumxenue, %
['opox nmoceBHOM
KonTtpois 40,0 — 197,6 —
T'ezarapa, KC (3 n/ra) 6,7 83,3 42,5 78,5
[Mynscap (1 n/ra) 3,7 90,8 26,0 86,8
l'opox moJieBoii
KonTtpois 41,7 — 205,4 —
T'ezarapa, KC (3 n/ra) 7,7 81,5 47,0 77,1
Iynscap (1 nw/ra) 4,0 90,4 28,0 86,4
JI1onuH y3KOJIMCTHBIH
Kontposis 42,3 - 2111 -
T'ezarapa, KC (3 n/ra) 8,0 81,1 50,9 75,9
Ilynbcap (1 a/ra) 4,3 89,8 29,4 86,1
JlrormH xenThIN
KoHTtposb 45,0 — 224.5 —
I'ezarapa, KC (3 i/ra) 9,0 80,0 56,1 75,0
Ilymscap (1 w/ra) 5,0 88,9 36,7 83,7
Buka sipoBas
KoHTtposb 46,3 — 240,1 —
I'ezarapa, KC (3 s/ra) 9,3 79,9 61,5 74,4
ITynbecap (1 a/ra) 5,3 88,6 39,3 83,6

OcHOBHBIM TMOKa3aTeneM 3PPEKTUBHOCTH JJIEMEHTOB TEXHOJIOTHH BO3JICIBIBAHUS CEILCKOXO3IHCTBEH-
HBIX KYJBTYP SIBJISIETCS MX YPOXKAWHOCTb. Y CTaHOBIIEHO, YTO B CPEJHEM 3a TOABI HCCIECIOBAHUM, ypOXKaii-
HOCTb 3€pHa Iopoxa MMOCEBHOI'0 B BapHaHTe 0e3 MpUMEeHEeHUs repOouiuoB coctapmia 19,0 1/ra [pu ucnosib-
3oBanuu repounuaa I'esarapa, KC (3,0n/ra), atoT nokazarens 0bu1 paBeH 23,0 1/ra, yto Ha 4,0 1/ra win
21,1 % BeIIe IO cpaBHEHUIO ¢ KoHTpoJeM. [Ipu npumenennu repoununa [lynscap, BP (1,0 i/ra) ypoxaid-
HOCTbH 3€pHa ropoxa IMOCEBHOr0 cocTaBwia 24,6 1/ra, T. €. nNpubaBKa IO CPAaBHEHHIO C KOHTPOJIEM B 3TOM
crnydae ObUTa paBHa 5,6 1/ra, unu 29,5 % (tabn. 3).
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Tabnuna 3. BiusHue repOMuIMI0OB HAa YPOKAIHOCTH 3¢pHOG0OOBBIX KYJIbTYP, I/ra

Bapuant i 2016r. [ Z)plo?r(.amom’ ij 2022r. Cpen. u/raHpM6aBI|<a %
T'opox nmoceBHOH
KonTtposb 11,1 21,4 24,5 19,0 — —
T'ezarapa, KC (3,0 a/ra) 15,3 25,3 28,4 23,0 4,0 21,1
Ilymscap, BP (1,0 n/ra) 15,9 28,1 29,8 24,6 5,6 29,5
HCPos 3,9 2,3 3,2
l'opox moneBoit
Kontposnb 10,1 22,1 23,7 18,6 - —
T'ezarapa, KC (3,0 n/ra) 13,0 29,6 27,7 23,4 4.8 25,8
Tlyascap, BP (1,0 1/ra) 14,1 32,7 29,0 25,3 6,7 36,0
HCPos 1,9 2,2 2,6
JIronuH y3KOJIMCTHBIH
Kontponb 10,1 26,7 22,2 19,7 - —
T'ezarapa, KC (3,0 a/ra) 14,3 31,1 26,0 23,8 4,1 20,8
Ilynecap, BP (1,0 ni/ra) 15,3 32,0 27,1 24,8 51 25,9
HCPos 3,8 2,9 3,2
JIFOIIMH XeNThIN
KonTposib 8,9 16,3 11,9 12,4 — —
T'ezarapa, KC (3,0 n/ra) 11,7 19,2 13,9 14,9 2,5 20,2
IIymascap, BP (1,0 n/ra) 12,3 20,1 14,6 15,7 3,3 26,6
HCPos 2,5 2,7 15
Buka sipoBas
Konrtposb 8,1 16,2 18,6 14,3 — —
T'ezarapa, KC (3,0 a/ra) 11,7 18,9 22,2 17,6 3,3 23,1
Ilynecap, BP (1,0 ni/ra) 12,3 19,5 23,4 18,4 41 28,7
HCPos 2,6 1,8 2,7

AHanoruyHas 3aKOHOMEPHOCTh OTMEYaJach M y TOpoxa IOJEBOro, 00ECIEUMBIIETO B CIIOKUBIINXCS
YCIIOBUSIX TIPU BO3JENbIBAaHUK 0€3 pUMEHEHHs TepOuIuI0B ypoxkaiiHOCTh 3epHa 18,6 1/ra. B Bapuanrax c
WCTIONb30BAaHUEM YKa3aHHBIX BbIIIE T€POMIMIOB ATOT MOKa3aTelb BO3pacTall COOTBETCTBEHHO 1O 23,4 u
25,3 /ra, T. E. Ha 25,8 1 36,0 %.

VY monMHa Y3KOIHMCTHOTO YPOXKAaHHOCTh B KOHTPOJIBHOM BapHaHTe cocraBuia 19,7 1y/ra, a y jronuHa
xkenroro — 12,4 w/ra. Ilpu noBcxomoBoM BHecenuu repournoB ['esarapa, KC (3,0 n/ra) u Ilynscap, BP
(1,0 n/ra) yposkaitHOCTh 3€pHa JIFOIMHA Y3KOJIMCTHOTO COCTaBUIIa COOTBETCTBEHHO 23,8 1 24,8 11/ra, a JIronu-
Ha xentoro 14,9 u 15,7 n/ra. CienoBarenbHO, MO BIUSIHUEM STHX FepOUIMI0OB MPUOAaBKa yPOXKAHHOCTH 110
CPaBHEHHIO C KOHTPOJIEM COCTaBMIIA Yy JIFONMHA y3KkoiaucTHOro 4,1 u 5,1 1/ra (20,8 u 25,9 %), a y mronuHa
xenroro 2,5 u 3,3 n/ra (20,2 u 26,6 %).

[Ipumenenune repoununa Ilynscap, BP (1,0 n/ra) mpu Bo3nenpIBaHUM BUKH SIPOBOM Takxke 00ecrednsio
0oJtee BEICOKYIO YPOJKaiHOCTh 3€pHA 0 CPABHEHHUIO C MCITOB30BanueM repourmaa I'esarapa, KC (3,0 a/ra).
DTOT MoKasaTesb B JAHHBIX BapHaHTAaX COCTaBWIJI COOTBETCTBEHHO 18,4 m 17,6 1y/ra, 4ro BBIIIE 1O CpaBHE-
HHIO ¢ KoHTposieM Ha 4,1 u 3,3 1/ra, T. . Ha 28,7 1 23,1 % COOTBETCTBEHHO.

CormoctaBisisi TIpe/ICTaBICHHBIE BBIIIE PE3yIbTaThl MOXKHO CIENaTh BBIBOJ O TOM, YTO MPH HEBBICOKOM
CTETIEHH 3aCOPEHHOCTH TOCEBOB M3y4YaeMbIX 36pHOOO0OBBIX KYJIBTYP B CPEIHEM 32 MEPHOJ UCCIeIOBaHUI
npumenenne repounuaa Iysiscap, BP (1,0 s1/ra) moBsimmano ypokaifHOCTh 3€pHa M0 CPaBHEHUIO C MCIIOJb-
3oBanneM repounuma I'ezarapa, KC (3,0 a/ra) y ropoxa moceBHoro Ha 1,6 1i/ra, y ropoxa IOJeBOTO Ha
1,9 w/ra, y monuHa y3konucTHOro Ha 1,0 1/Ta, y momnuna xenroro Ha 0,8 m/ra, y Buku sipoBoit Ha 0,8 11/ra.
JloCTOBEpHBIMH 3TH pa3inuus Obli Jumb B 2017r. y ropoxa HOCEBHOTO M TOpoXa MOJIEBOTO.

3akiaoueHue

[Mony4yeHHbIe pe3ynbTaThl CBUIETENLCTBYIOT O TOM, YTO TIPH BO3JICJIBIBAHUU 3€pPHOOOOOBBIX KYJBTYP
repounua Ilynscap, BP (1,0 n/ra) obecneunBaer Ooniee BEICOKYIO 3QPEKTUBHOCTD MO CPAaBHEHHUIO C repOu-
uunom I'ezarapn, KC (3,0 ni/ra). Ilpu noBcxonosom BHecenuu repounmaa Ilynscap, BP (1,0 n/ra) Ouonoru-
dyeckas 3(p(QeKTHBHOCTh B YHHUTOXCHUU OJIHOJICTHUX JIBYIOJIHBIX W OJHOJIOJBHBIX COPHSKOB COCTaBHIIA
yepe3 30 aueit nocne xumuueckoi nponoiku 88,9—91,3 %, a yepes 60 nueit — 88,6-90,8 %. IIpubarka ypo-
KaMHOCTH 3epHa 10 CPaBHEHHUIO ¢ KOHTPOJIEM B 3TOM ciiy4ae Obuia paBHa 3,3-0,7 u/ra (26,6 u 36,0 %) B 3a-

BUCHUMOCTH OT BO3,Z[CJ'ILIBaeM0ﬁ KYJbTYPBI.
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(Illocmynuna 6 peoaxyuio 16.11.2022)

OcHosHbIM npousgooumenem 08owell 8 Haulell CmpaHe A8IAemcs 080We800Cmseo 3awunujerno2o epyuma. Ilpodykyus dannoz2o
ceﬂbxosnpous’@o()cmea 0080/1bHO OOPOZOCMOﬂwaﬂ, Umo C6:3aHO C 8blCOKUMU 3ampamamMul Ha SHepcOHocumenu, y006pesz u necmu-
uu()bz. TeMnepamyprle YCiosus u nOBbIUEHHAS 6IANCHOCHTb 6 MENIUYAX NO360JIAI0M 6p€0HblM obvexmam paseueamscsi npakmude-
CKU 6ecnpepbl@H0, umo eneyem 3a cobol HeobXO0OUMOCHb YACMO20 UCHONb308AHUSL XUMUYECKUX UIU OUONOSUYECKUX cpe()cme 3auju-
maul. Cpe()u Haubonee ONnAcCHbIX, GPQOOHOCHblx U SKOHOMUYEeCKU 3HAYUMDbBIX epedumeﬂeﬁ 6 nocneonee epems ece yawe ommedaron
paznuynblx Hemamoo. Okono 50 % ecex pumonapasumuieckux MUKPOCKORUYECKUX Yepaeli obumarom 6 nouse u, Kak npasuio, pac-
NPOCMPAHAIOMCA HEMAMOObL NPEUMYUECTNEEHHO MOodice ¢ NOYBOU. Dmo Aensiemca 601buiol NPoobaeMoll 01s 1100020 NPOU380OUmers,
m. K. Memoobl KOHmMpOJsa 4UCIeHHOCmU Imux napasumos 6 Hacmosuwee epemsa He oOmiudaromcs MHOZOO6pa3u6M. BblCOK034)¢€K-
mueHvle Xumuveckue npenapambl-HeMamuuuc)bl U3-3a C60eIl BbICOKOU MOKCUYHOCHU O2pAHUYEeHbl 6 NpUMEeHeHUU, a npumeHeHue
OUOI02UYECKUX Npenapamos He 6ce20d ONpPagoano sKoHomudecku. Ilosmomy 6 Hacmoswee pems cmoum 3a0a4a usyyeHus s¢ghgex-
muerHocmu npogbuﬂaxmul{ecxux Meponpuﬂmuzi, He€ C6A3AHHbIX C NPUMEHEHUeM cpedcm@ 3awumol, K YUCIY KOmMOpPvbIX OMHOCUMCH
3aNAUIKa cUOepaIbHuIX Kyavmyp. bonvuwioti onvim npouzeo0cmea 0agHO 00KA3AL HE3AMEHUMOCHb CUOEPATbHBIX KYIbMYp 8 Kauecmee
Gumocanumapos npomus copuvix pacmernuil. Memaborumol cudepamos 061a0aOm GYHUYUOHBIMU U OAKMEPUYUOHBIMU CEOLI-
cmeamu, Oeticmeue Jce Ha 6pe0umeﬂezi, Uu, 6 HacCmHocnu, Ha NO4Y6EeHHblEe HEM(ImO()bl, HA Ce200HAWHUL 0eHb npakmu4ecKu He usyude-
HO.

B cmamve npedocmasnenvt pesynvmamel uccie008anull 6IUAHUS CUOEPATLHLIX KVAbMYP HA (DOHe NpUMeHeHUs MUHEPATbHBIX
YOOOPEeHUll HA YPOICATHOCTb, MOBAPHOCMb NI0008 02YPYA 6 MENIUYax U pacnpocmpanenue Hemamoo 6 nouge. Buvisgneno, umo
cpebu maxkux cudepamoe, KaK 2OpOX0-06CAHASA CMECbh, peabka macaudrnas, copuyuya benas u 1onun y3l<ozmcmnbn7 Haubonee 6bICOKOU
aghpexmusnocmoto obradaem copuuya. Ilocie gvipawueanis 3mou CUOEPaIbHOU KYIbmypsl HA 3€]leHOe YOOOpeHue HeMamoo 6 nou-
602pYHME He 0OHAPYIICEHO.

Knrouesvle cnosa: cuoepanvhule Kynbmypol, KYIbmMypa 02ypya, 3aKpblmblil 2DYHIN, HEMAMOObl, YPOAICAUHOCb, MOBAPHOCD.

The main producer of vegetables in our country is greenhouse vegetable growing. The products of this agricultural production
are quite expensive, which is associated with high costs for energy carriers, fertilizers and pesticides. Temperature conditions and
high humidity in greenhouses allow harmful objects to develop almost continuously, which entails the need for frequent use of chem-
ical or biological means of protection. Among the most dangerous, harmful and economically significant pests, various nematodes
have recently been increasingly noted. About 50 % of all phytoparasitic microscopic worms live in the soil and, as a rule, nematodes
also spread mainly with the soil. This is a big problem for any grower, as methods for controlling the number of these parasites are
currently not very diverse. Due to their high toxicity, highly effective chemical nematicides are limited in use, and the use of biologi-
cal preparations is not always economically justified. Therefore, at present, the task is to study the effectiveness of preventive
measures that are not related to the use of protective equipment, which include the plowing of green manure crops. Extensive pro-
duction experience has long proved the indispensability of green manure crops as phytosanitary agents against weeds. Green ma-
nure metabolites have fungicidal and bactericidal properties, while the effect on pests, and, in particular, on soil nematodes, has not
been practically studied to date.

The article presents the results of studies of the influence of green manure crops against the background of the use of mineral
fertilizers on productivity, marketability of cucumber fruits in greenhouses and the spread of nematodes in the soil. It was revealed
that among such green manure crops as pea-oat mixture, oil radish, white mustard and narrow-leaved lupine, mustard has the high-
est efficiency. After growing this green manure crop for green manure, no nematodes were found in the soil.

Key words: green manure crops, cucumber crop, protected ground, nematodes, productivity, marketability.

BBeaenue

Oryperr — BaXHas! OBOIIHAS KyJIbTypa. ILTOABI Orypria OTIHYaloTCs 3HAYNTEIHHBIM CONEPYKAaHUEM BOJIBI,
caxapoB K€ B HUX MaJIo, IPe00IaIaloNINMH SIBIISIOTCS TITFOK03a U (hPYKTO3a, KOTOPBIE COCTABISIOT TOJIOBH-
HY KOJIMYECTBA CyXOT'O BEIIECTBA, caxapo3a — B 0UYE€Hb HEOOIBIIOM KOJUIECTBE WIIH TIOJTHOCTHIO OTCYTCTBY-
€T, YTO OUCHb BAXKHO JUIA JIFOJICH, CKJIOHHBIX K juadery. OTypedHbId COK yNydYIllaeT armeTHT, OKa3bIBaeT
MATKOE CIIAOMTENbHOE ACWCTBUE, €T0 MOXHO IMUTh KaK YCIOKAWBAKOIIEE U OOJIEYTOJSIONIee CPEIICTBO MPHU
KEITyTIOYHO-KHUIIICYHBIX Korkax. KynbType orypia yaensercs 00Jblioe BHUMaHue, 0co0eHHO B 30HE [loie-

139


mailto:technology@belniio.by

cbs ['oMenbckoil obsactu, T1e el OTHaroT OoJblee MPEANOYTeHNE, YeM KyJIbType TOMAaTa IpU BhIPAIINBa-
HUM B TelUMuax (nmapHukax). Oryper 3aHUMaeT B CTPYKType IIOCEBHBIX IUIOIIAAEH 3aIlMIIEHHOIO I'PyHTa
65—70 %. IlneHouHbIX HeoOOTrpeBacMbIX Terul B PecrryOnuke benapych 6onee 2 ThIC. TEKTapoB, KOTOPbIE
npousBogaT 70—80 % BanoBoro cOopa miuogoB orypua. [103ToMy BaXHOCTH ONTUMH3ALUHU YCIOBUI BBIpa-
IIMBAaHKs OTypLA B TEIUIMIAX SBISIETCS IIPHOPUTETHBIM HAMPaBICHUEM B HacTosiee Bpems [1, 4].

[Ipu BeIpamuBaHMK AAHHOM KYJBTYpPhl B NEPUOJ BETETALUHU CYIIECTBYIOT ONPENEICHHBIE TPYIHOCTH,
CBSI3aHHBIE C MOBPEXKICHUEM BPEIHBIMU OpraHn3MaMiy. YacTo BBISBISIOT, YTO PACTEHHS INIOXO WIJIM COBCEM
HE Pa3sBUBAIOTCS U HE PACTYT, XOTS CO3JaHbl Bce OuaronpustHeie ycnous. Oco0oe YrHETeHHE 0TMEYaeTCst
Ha paHHUX (hazax pocta u pa3BuTus. Y Kak IpaBuiio, 3T0 4acTO CBA3aHO C Pa3BUTUEM KOPHEBBIX HEMATO.

M3BecTHO, YTO MHKpPOCKOIMYECKHE Kpyrible yepBH kiacca Nematodes mmpoko pacnpocTpaHeHbI 10
3eMHOMY IIapy, MOpa)katoT MHOTHE PAacTeHUsl — KyJIbTypHBIE, AUKHE, COPHBbIE, TPABSIHUCTHIE, TPEBECHBIE,
KyCTapHHMKU. BcTpedaeTcs noctaTodHo OOJbIIOE KOJIMYECTBO PAa3IMYHBIX BHAOB HEMAToOll, B YAaCTHOCTH,
crebyieBasl HEeMaTola WiIK KiyOHeBas HeMaTo[a KapTodensi, UTPyCcoBas HEMAToa, JyKOoBas HEeMaTo/a, pu-
COBBIH adesieHX, OBCSHAsI HEMATO/1a, TAJUIOBAs HEMATOAA U PAJ APYTrUX BUAOB. HemMaTos! pazaensHONObIE,
caMIibl UIMEIOT YepBeoOpa3HOE TEN0, HUTEBUAHOW (POPMBI, HECKOJIBKO CYXKEHHOE CIIEpeIH, [IUIMHONW 1-2 MM,
mmpuHon 0,32-0,35 mm. CamMKy B3y THI, TPYIIEBUAHOHN, JIMIMOHOBUIHON WJIH IIAPOBUIHON (POPMEI, JITUHON
1o 1,5 mm u mupunoii 0,4-0,5 mMm. B Tene ogHoli caMku MoxkeT co3peth 10 2000 stutr. JIMYnHKH, BBIIIEAIINE
U3 s, Tokue, amuHoi 0,4-0,5 MM [5].

OTH napasuThl 3apakaroT MOYBY, TaK KaK MX 3apa3HOe HAa4yajo — sfua, JMYMHKH, B3POCIIBIC CAMKH C M-
L[AMH, [IUCTHI — MOMAJAI0T B HEE C OMABIIUMHU JIMCTHSIMH, TIOJIOMAHHBIMU CTEOJISIMH, OTTHUBILIUMH KOPHSIMH,
KIyOHsIMU, HABO30M. B paccenieHn# HeMaTo ] OrpOMHYIO POJIb UTPAeT 3apasKeHHbIH MOCEBHON M MOCAT0YHBIN
Matepran. OHH MOTYT PacIpOCTPAHATHCS TAKXKeE C 3apaKECHHON TOYBOW, IPHUCTABIIEH K KOPHSIM, K KITYOHSIM,
K pabo4yrM opraHaM U K KoJecaM TPaHCIopTa.

[Ipu BHEApeHNU KOPHEBBIX ()OPM HEMATOJ CHUIILHO BETBHUTCSI KOPHEBAsl cCUcTeMa, 00pa3yIOTCsl MEJIKHE OT-
THUBaIOIIME KOpHU. Ha KOPHSAX OBOIIHBIX M TEXHUYECKUX KYJIbTYp 00pa3yloTCs rajuibl OBaJIbHOH (OPMBI, Ha
KODHSIX IUKUX 3JIaKOB — B BHUJE 3a0CTPEHHBIX B3IYTHH «KIIOBHKOBY». Pe3ynbTaToM HOpa)KeHHs KOpPHEH
HEMAaTOJIJaMH MOTYT OBITh SI3BBI, IPUBOJISIINE K OTMUPAaHUIO KOpHEW. PacTeHus, moBpeXJeHHbIC TaJUIOBOH
HEMAaTOJIOH, OTCTAIOT B POCTE M CHMUXKAIOT ypOXKalHOCTh B 2—3 paza. Bpex oT HemaTton ObiBaeT 0coOeHHO
BEJIMK B YCJIOBHSIX 3aIIUIIEHHOIO TPYHTA, TaK KaK OHM 3aTPyIHSIOT BOJOCHA0KEHHE W HApYIIAlOT HOpMaJlb-
HOE MUTaHue pacteHuit [5, 6].

B npaxTtuke, ocodenno B TypoBckoii 30He [lonechs, BCTpeuaroTcss Ha OJJHOM TETUTMIHOM OTypEYHOM pac-
TEHHUHU A0 THICAYH rajuioB. Pazmepom rasiel ObIBatoT oT OyJ1aBOYHOM TOJOBKHU 10 3—5 MM B JUaMeTpe.

B remnmnax, rae mouTH KaxKAbl roj MOAJIEPKUBAETCS BBICOKAsl TEMIIEpaTypa U OTHOCUTENbHAs BIIaXK-
HOCTh BO3/1yXa, BPEIOHOCHOCTh TaJUIOBOM HEMAaTo/bl BechbMa Bemnuka. [ pa3Butust HemaTto] Oonee Omaro-
NPUATHBI JIETKHE, a’pupyeMble MOYBbI, cpeaHss BiaxHocTb 60—70 % u temneparypa 14-25 °C. Ilepuon
passutHs ot 21 xust 1o 40 xueii [5].

MHorouucieHHbIe UCCIIEIOBAHUS 32 PyOeKOM CBUIETENHCTBYIOT O TOM, YTO Ha YMEHbIIEHHE HaKOILIe-
HUS HEMATOJ B MTOYBE B 3aIIMIIIEHHOM TPYHTE OKa3bIBaeT BIMSHUE 3allalllka CHJEPaJIbHBIX KyJIbTYp Ha 3eie-
Hoe ynobpenue [5, 6]. MccrenoBanust 0 BIUSHUIO CHACPATIBHBIX KYJIBTYp Ha KOJMYECTBO HEMATOJ B MOY-
BOTPYHTaX TEIUIMII B ycioBUAX Pecnybnuku benapych mouTH OTCYTCTBYIOT.

AKXTyaJbHOCTh HACTOSIIEH HAyYHOH paboThl omnpesereHa HEOOXOAMMOCTBIO UCCICIOBAHUS BKHEHUIITIX
MPOAYKIHOHHBIX MTPOLECCOB MPH BO3JENbIBAaHUM Orypua B ycioBusx [lonecckoro pernona Pecniyonuku be-
JIapyCh, a TAKXKE YCOBEPIICHCTBOBAHMSI TEXHOJIOTMUECKUX NMPHUEMOB BO3AEIBIBAHHUSA MTPOMEKYTOUHBIX CHJE-
PATBHBIX KYJIBTYP, 00€CTIEUNBAIOIINX BEICOKYIO arpOIKOHOMUYECKYIO d(h(HEKTHBHOCTb.

B pesynbraTte npoBeeHHBIX UCCIIEIOBAHNI yCOBEPIIEHCTBOBAaHA HAYYHO O0OOCHOBaHHAs CHCTEMa 3allly-
ThI OTYpIia, BKJIFOYAIOIIAs KOMIUIEKCHOE MTPUMEHEHHE NMPOMEXKYTOUHBIX CHUACPATBHBIX KYJIBTYp Ha 3€JIEHOE
yAOOpEeHHe ¢ 1EeNbI0 CHUKEHNS HAaKOTUIEHHUSI HEMATO/T ¥ TTOBBIICHHS YPOKalHOCTH TUTOJIOB OTYpIIa.

OcHoBHas 4acTh

Hayuno-nccnenoBatenbckas paboTa BBHIIIOJHEHA B TeIUMIax onblTHOro ydactka PYII «MucTuTyT OBO-
IIEBOJICTBA» PACIIONokeHHOM B ar. CamoxBaioBuyr MuHcKoro paiiona B 2021-2022 rr.

[TouBoTpyHT XapaKkTepH30BaJCs CIEAYIOUMMH arpOXMMHAYecCKUMH Tokazarensmu: PHke — 6,2, rymyc —
2,4 %. Conepxanue noaBmwxHbIX ¢popMm docdopa (P20s) u kamust (K20) coorBerctBeHHo 232 1 279 Mr/kr
MTOYBBI.

OnBITHI OWJIK 3aJI0KEHBI B YETBHIPEXKPATHOM MOBTOPHOCTH. PasMep ydeTHBIX JeIsHOK — 9,8 M2,
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OOBEKTOM WCCIICIOBAaHUHN CITY)KHIIA COpTa W THOPUIBI OTCUYCCTBCHHOM M 3apyOE)KHOM CEIIeKITUH: OTy-
pent — Anpmansl F1, penpka macnuanas — TomeOoBauka, ropuuniia Oenas — SIpbIHKA, JIFOTTUH y3KOIUCTHIH —
[lepmangeT, ropox noceBHo# — Arar, oec — [lonones.

Orypen Anbmansl F1 — npekpacHblii THOpUI YHUBEpCANTBbHOTO MpegHasHadeHusi. Orypubl OTHOCSTCS K
napTeHokapiuieckum rudpuznam. Ilnonsr cpeanecnensie. I1o cpokam co3peBaHus ypoxaid MOKHO coOOMpaTh
yepes 54—58 cyTok mociie mpopacTaHus CEMsIH.

3eneHubl HeOONMbIINE, HMINHAPHYECKH-0BaIbHON (opmbl, o 9—10 cMm B aymHy 1 Maccoit okoso 100 .
IToBepXHOCTB MOKpPHITA METKUMH OyropkamMu. MsKOTh IJIOTHAsl, OYEHb apOMAaTHAs ¥ BKYCHasl, HCIIOIb3yETCsI
JUIS1 CBEXKHUX OJIFOM M 3MMHHUX 3arOTOBOK.

I'opoxo-oBcsiHas cMech — OgHONIETHHE O0O0BO-31aKOBBIE pacTeHHs, 00IaJarollne OTIIMYHBIMHA KauecTBa-
MU [IPU UCTIOJIB30BAHUH B BUJIE 3€JICHOTO yIOOpEHUs], B KauecTBe (PUTOCAHUTAPHBIX KYJIBTYp U ropoxa, Kak
MenoHOCHOro pacteHus. [locie pasnoxenus B 3emie OnoMacca CTAaHOBHUTCS JIETKOYCBOSIEMbIM Ul PAaCTCHUI
ynobpenuem. [TouBa mononHseTcss OpraHUKON, TyMYCOM, a30TOM, Gpocopom, KajreM U MOJIE3HBIMA MUKPO-
aneMeHTamMu. KopHeBas cructemMa ropoxo-oBCSHON CMECH OTIIMYHO Pa3phIXJIeT MOYBY, yaydlnas BO3LyX0- U
BJIarooOMeH, co31aeT ONaronpusiTHbIE YCIOBHS Ul JKM3HEIESTENbHOCTH IOYBEHHBIX MUKPOOPTaHH3MOB,
YTO IPUBOJUT K YMEHBIICHUIO 3a001€BaEMOCTH PACTEHUH U MOBBIICHUIO ypoxkaitHOCTH. [logaBnseT pa3Bu-
THE HEMaTO/bl B MMOYBE, YPPEKTUBHO 3ariIylIacT U BBITECHSET COPHSKH, 3alIUIIAeT KyJIbTYPHBIC PACTCHUS
OT BpEIUTENCH.

Penpka macnuuHast — oqHONETHEE PACTEHUE, OTHOCSILEECS K CEMEICTBY KamycTHble. B oTinudue ot oro-
POIHOH pelnbKy, MAacIWYHas B ULy He ymoTpebisercs. OHa BhIpalIMBAeTCs KaK KOPMOBAsi H MEJIOHOCHAs
KynsTypa. KopeHb y pacTeHus CTep>KHEBOH, Pa3BETBICHHEIN, B BEpXHEH YacTH yTONIICHHBIN. [IpsMbie BeT-
BHCTBIE CTCOJIM, JOCTUTAIONINE B BRICOTY A0 120 cM, MOTYT CHIBHO TojieraTh. JINCThS mepucTOpa3enbHbIe,
PBIXJIBIC COIBETHSI COICPIKAT HEOOJBIITNE IIBETKH, OKpPACKa KOTOPBIX ObIBACT Pa3HOOOpa3HOM: OeIoi, CBETIIO-
CUPEHEBOM, PO30BO#, 0JIeIHO-(PHUOTICTOBOM.

Hezamennma Ha TsDKeNbIX TJIMHUCTBIX MouBax. LleHUTCs 3a crmocoOHOCTH OBICTPO (HOYTH KaK TOpYMLa
Oenast) oTpacTaTh U HapaIIMBaTh OTHOCUTEIHHO OOJBLIYIO MacCy B XOJIOAHBIN mepuod. Cpenu Apyrux Kpe-
CTOIBETHBIX CHIEPATOB OTMEYAETCS] MEHbBIIEH TPeOOBATEIbHOCTHIO K MOYBAM M MOCTOSHCTBOM YPOXKAaeB.
KopHeBast cuctema pacTeHUs] HACTOJIBKO CHIIBHASI U TaK TIIyOOKO BXOAMT B TOYBY, YTO MOXET MOJHUMAThH
BCE HY>KHBIE JIJIs €€ pOCTa KOMIIOHEHTBI, CUJIBHO Pa3phIxJisis U 00oraiasi BEepXHHUE CIIOH.

[Nocne paznoxxeHust B mouBe Oromacca pebKi MaCIMYHON CTAHOBUTCS JIETKOYCBOSIEMBIM yIOOpEHHEM, a
MOYBa TMOTOJHAETCS OPraHUKOW, ryMycoM. Peibka 3HAUMTENHLHO ycTymaeT 000OBBIM cHjiepaTaM Mo Cojep-
KAHMIO a30Ta M HEMHOTO YCTYNaeT APYI'MM KpPECTOLBETHHIM CBOMMH YAOOPHUTENbHBIMH KaueCTBAMHU.
Ho umeer npyrue mnpeumyiiecTBa: XOpOIIO MPHUCIIOCAONUBAETCS K JIIOOBIM KIMMATHYECKHM YCIIOBHSM,
OBICTPO pacTeT Ha X0J0je, 3aCyX0yCTOHYMBAas, MOAABIACT HeMaToAbl. D(PQeKTHBHO TOTIoNIaeT MUTATEhb-
HBIE 3JIEMEHTHI HE TOJBKO U3 TOBEPXHOCTHOrO IUIACTA MOYB, MIPEJOTBpPAIlas UX BEIMbIBAHUE BIIIyOb, a U U3
rIIyOOKHX CJI0€B, BO3BpaLlas MUTATEIbHBIC 3JIEMEHTHI B BEPXHHUE.

lopunia Genast pUMEHsIETCS U PACKHUCICHUS U YIYYIeHUs TOYBBI B BHJIE 3€JIEHOTO yo0peHus (O1o-
Macca U3MebuaeTcsl M 3aKalblBaeTCs1). YTHETAET POCT M Pa3BUTHE COPHBIX BHJIOB, OYMIIAET MOYBY OT BO3-
Oyauteneil 0oje3Hel CebCKOX03IHCTBEHHBIX KyJIBTYp. B 3e1eH0i Macce copepKuTcs 00IbLI0e KOJTMYECTBO
(GUTOHIMIOB, YPUPHBIX Macel U JAPYTHX MOJE3HBIX BEUIECTB, KOTOPhIEC Ne3NHPHUIMPYIOT TIOYBY, YHUUTOXKA-
10T BO30yauTENei TPHOKOBBIX OoJe3Hel, B TOM unciie GuToTopo3a, Napiiu U Jp., 130aBislFOT OT BpeauTe-
JIeH ¥ 1ake TPOBOJIOYHUKOB.

[IpekpacHsblii cunepat, HENPUXOTIUBBIM, OUYEHb 3aCyXO0yCTOWYHMBBIN U HanOojee XOJI00YCTOMYMBBIN U3
BCEX BUJIOB, BBLICPKUBAET 3aMOPO3KH U morubdaeT Toibko rmpu —10 °C, ero MOKHO CesITh C paHHEH BECHBI 10
MO37HEH OCEHH.

JltonuH y3KOIMCTHBIN OBICTPO pa3pacTaercs, BHIHOCHT XOJIOJl, OTIYTUBAECT BPEAUTENEH U yTHETAET COp-
Hsikd. CesTh JIOMUH CTOUT HE CIHUIIKOM PaHO, HO U HE CIIMIIKOM ITO03/IHO — JIETOM. BaxkHO, 4TOOBI OH ycren
OTI[BECTH U cPOpMHUPOBATh OOOBI TIpeke, yeM OyJer ckomieH. Ha aToM aTare pacteHue popMupyeT Makcu-
MaJIbHOE KOJIMYECTBO MOJIE3HBIX IS TIOUBHI M TIOCJIEAYIOMIHUX KYJIbTYpP KOMIOHEHTOB.

JIst onpeiesieHus B IOYBE MUKPOCKOITMYECKUX KPYTJIbIX depBeii kiacca Nematodes, cemeiicta Hetero-
deridae, poma Meloidogynea ucmonb3oBanu crmoco6 B3My4HBaHUs TOYBEI, TOMEIIEHHON B COCY/ C BOAOM B
teueHue 10 MUHYT, a 3aTeM NPOLEKHUBAIH Yepe3 MJIAHKTOHHOE CHTO C OAHOBPEMEHHBIM MOJICYETOM MEJOM-
JOTMHOB, UCIOJbB3YS IPU 3TOM JIYIy C YBEIUUUTEIbHBIM cTeKIOM. [lepea sTUM 13 Kaka0ro BapruaHTa B I1ie-
CTH TOYKax IMOYBOTPYHTA OTOMpANN MMOYBEHHbIE 00pa3Ibl U3 MaxoTHOTO cios Ha riryouHe 0-20 cM. O0bem
KaKJ10} TIOYBEHHOM 0O cocTaps 250 cv®,
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HaGumoienus 1 y4eTsl MPOBOAMIINCH COTJIACHO METOAWKE TojeBoro onbita b. A. JlocriexoBa n MeToIMKe
ITOJIEBOTO OIIBITA B OBOIIEBOACTBE U GaxueBoactBe B. ®. Bennka [2, 3]. [TomydyeHHbIe B pe3yibTaTe HCCIe-
JOBaHM JJaHHBIE IOATBEPKACHBI CTATUCTHYECKOH 00paboTke aucnepcuoHHbBM MeToaoM 1o b. A. Jlocnexo-
BY C HCIIOJIb30BaHue nporpammbl Microsoft Excel.

J1a mosmydeHust BBICOKOH YpOXKAHOCTH 3€JIEHOW MacChl CHEPATbHBIME KyJTbTYpaMH OOJBIIIOE 3HAUCHUE
MMeeT BUJ BBIPAIIMBAEMOM KyJIbTYphl. Y CTAHOBIEHO, YTO K MOMEHTY 3allalllKi BEr€TaTHBHOM Macchl Ha 3e-
JieHoe yAOoOpeHHe OHM HAaKOIWIIM CBHIPYI0 OMOMAacCy: TOpOX0-OBCSIHOM cMecu — 24,0 T/ra, peAbKH Maciud-
HO# — 29,0 1/ra, ropuwniisl 6emoii — 30,6 T/ra, MonuHa y3KomucTHOro — 26,0 1/ra (tads. 1).

[lo xuMugeckoMy cocTaBy TMOJydeHHas Onomacca B IepecueTe Ha ACHCTBYIOIIEe BEIIECTBO B (hu3nde-
ckoM Bece coaepxkaina 109,2-110,4 kr/ra a3ota, 31,2—42,8 xr/ra goctopa, 96,2—-127,6 kr/ra xanus. Makcu-
MaJIbHOE HAKOIUICHHE DJIEMEHTOB MUTAHUS MO a30Ty 00ecneyums MoCeB rOpoX0-0BCSIHOM cMecH, 1o ¢ocdo-
Py — TIOCEB TOPUHIIBI OEIOi, IO KaJHI0 COOTBETCTBEHHO MOCEB peAbku MacindHO#. [losTomy ncxoxast u3 co-
Jep KaHusl SIEMEHTOB MMUTAHUS B MOYBE TEIUTUI] MPEACTABIACTCS BO3MOXHOCTD Au(HepeHInpoBaTh UX CO-
Jep>KaHUe B TOYBE COTJIACHO MOTPEOHOCTH KaXKA0# OBOLIHOM KyJBTYpHI, IyTEM [IOCEBA TOM MIIM MHOW CHUJIe-
paNbHOI KyJIBTYPHI Ha 3eJieHOe yI00peHue.

Ta6nuna 1. Comep:kaHne OCHOBHBIX 3JIEMEHTOB MIUTAHUS B 3eJI€HOI Macce CHAEPAIbHBIX KYJIbTYP € MOcaeqyIoneit
3a/1eJ1Koii a30Ta, ¢ocdopa, kaaus B nousy, 2021-2022 rr.

% Ha CBIpYIO Maccy 3amaxaHo B IIOYBY, KT
Cuepaibuas kyneTypa N P20s Kz0 N P20s K20
T'opoxo-oBcsiHast cMech, 24,0 T/ra 0,46 0,13 0,42 110,4 31,2 100,8
Penpka maciauunas, 29,0 1/ra 0,38 0,12 0,44 110,2 34,8 127,6
Topunna 6enas, 30,6 T/ra 0,36 0,14 0,39 110,2 42,8 119,4
JlroruH y3koaucTHBINA, 26,0 T/Ta 0,42 0,12 0,37 109,2 31,2 96,2

[lo pesynpTaTam aHanmM3a MOYBEHHBIX OOpa3lOB MeEpe] MMOCEBOM JIAHHBIX KYJIBTYp OBLIO YCTaHOBIEHO,
YTO HaJMYUe HEMAaTOJ JOCTUrano ypoBHS 5—8 mt/n moussl. Ilocie Toro, kak BeIpallleHHbIE CHACPAIbHBIC
KyJBTYpbl ObUTH HMCIOJB30BAaHBI Ha 3€JCHOE yIOoOpeHHE, KOJNUYECTBO HEMaToA B JaHHOM OObeMe MOYBBI
YMEHBIIWIOCH B 1,74 pa3za u HaxoAMJIOCH Ha ypoBHE 1—3 mT/11 mouBkl. OTMEUEHO, YTO TPU BHIPAIIUBAHUN
TOPYHIIEI OETI0N Ha 3eJIeHoe yIoOpeHre HeMaTo B IMoYBe He ObLII0 0OHapyskeHo. M3 3Toro crnemyeT 3akimto-
YUTh, YTO B MPOLIECCE POCTa U Pa3BUTHA PACTEHUH ropuuia Oenasi BbLIENSAET KOPHEBOW CHCTEMOM rOpuuy-
HbIE MacJjia, KOTOPbIe OTPHUIIATEIBHO BIUSIOT Ha HAJMYUE HEMATO/I B TIo4uBe (TadiI. 2).

Tabnuna 2. BausiHue 3e1eHOT0 y100peHHs CHIEPAJBHBIX KYJbTYP Ha KOJUYECTBO HEMATO/I B MOYBe, IIT/JI

CujiepaibHas KyJabTypa Tepen noceBoM cuepaIbHbIX KYJIbTYp 2021 l;[ocne Lt 2c g;; ? ALY Kynm};geu}lee
Bes cunepata (KOHTPOIIB) 67 5 3 4
T'opoxo-oBcsiHas cmech, 24,0 T/ra 5-6 4 2 3
Penpka macauunas, 29,0 1/ra 6-8 3 1 2
[opuwnna 6emnast, 30,6 T/ra 5-8 0 0 0
JlronmH y3KOMUCTHBIH, 26,0 T/Ta 5-7 1 1 1

3a 2021 u 2022 rr. uccienoBaHU CpeAHss yPOXKAMHOCTh IJIOJOB OTypIia B BapuaHTe 6e3 yaoOpeHui co-
craBuna 7,6 xr/m? (tabn. 3). IlpuMeHeHHE 3€1€HOro yI0OpeHUs CHAEPAlbHBIX KyIbTyp B HopMme 24,0—
30,6 T/ra Ha (one mo3b1 MUHEpaNBHBIX YH00peHuit NeoPsoKoo 00ecneunsio nprubaBKy ypokaiHOCTH TLIOIOB
Ha ypoBHe 2,5-4,2 kr/M?, unu 32-55 % 1o OTHOLIEHHIO K KOHTpos0. HanGosbmias ypoxkalHOCTh MIIO0B
orypua 11,8 kr/m? u ToBapHOCTE 88 % MOIIyYeHa IPU MCTIONB30BAHUHI CHIEPATBLHON KyJIbTyphl ropuunmna Oe-
Jiasi ¢ 3amaikoi ee Ha 3eneHoe ynpoopenue 30 1/ra + NeoPsoKoo.

Tabnuna 3. BausiHue 3esieHOro ynoO0peHHsi CHAEPATIBHBIX KYJbTYP NMPH BO3deJbIBAHMHM Orypua B Temiammax, 2021-—
2022 rr.

CujniepanbHas KyJbTypa VpoxaitHOCTb, Kr/M2 P [lpuGaska % TosaprocTb, %
Bes cunepata (KOHTpOIIB) 7,6 — — 74
T'opoxo-oBcsiHast cmech, 24,0 T/ra 10,1 2,5 32 82
Penpka Mmaciauunas, 29,0 T/ra 10,3 2,7 36 84
Topuniia 6enas, 30,6 T/ra 11,8 4.2 55 88
JIroruH y3KOJIHUCTHBIN, 26,0 T/Ta 11,4 3,8 50 86
HCPos 0,48

[Ipu cpaBHEeHUH MeXLy cO00H MOCIEACHCTBHUS CHACPATIBHBIX KYJIBTYP BBISIBICHO, UTO MPH 3arallKe Top-
U1l OeJI0H Ha 3esieHoe y1o0peHne nprubaBKa ypoxKaiHOCTH IUIOJI0B Orypla Obljla MaKCUMAlIbHOM 1 COCTa-
BwiIa 1,7 Kr/M?%, a TIpy 3amanike JIONUHA y3KOJIUCTHOTO — 1,3 KI/M? 10 CPaBHEHUIO ¢ YPOKAWHOCTBIO B BapH-
aHTe ¢ 3amarKkol ropoxo-oscsiHoi cmecu (10,1 kr/m?).
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U3 sToro CJICOYET, YTO IIPU OAMHAKOBBIX BCIIMYMHAX 3aJICJIKU B IMOYBY DJICMCHTOB ITMTAaHUA, IMMOCTYIIUB-
IIUX C 3€JICHOW MAacCOW KaK TOPYHITHI O€JI0H, TaK M JIOMHHA Y3KOJHUCTHOTO, IpHOaBKa ypOoKaifHOCTH IIIOIOB
orypua Bbiie Ha 0,4 Kr/M? B BapuaHTe ¢ ropuuieil. DTy IpubaBKy cO BCEH OTBETCTBEHHOCTBIO MOYKHO OTHE-
CTHU Ha OTCYTCTBUC HCMATOABI B TIOYBC B BAPUAHTC MMOCJIC BhIpalllUBaHWUA I'OPYUIIbL 0eJIoi.

3akiaoueHue

[locer cumepanbHON KyNbTyphbl ropUnIia Oenas Ha 3eJIeHOe YI0OpeHHe MCKIF0YaeT HaIMYNe HEMaTo[ B
I1o4YBax TCILJIMII.

Hcnons3oBanne CUACPAIBHBIX KYJIBTYP B KA4Y€CTBE 3€JICHOI'O y,[[06peHI/IH Ha IMOo4YBax 3alMUINEHHOTO I'PYH-
Ta TI03BOJIICT SKOHOMHUTh MUHEPAbHBIC ynoOpeHus B GusnueckoM Bece: azota — 109,2—-110,4 kr/ra, dpocdo-
pa coorBercTBeHHO 31,2—42,8 11 96,2—127,6 kr/ra xanusl.

JIMTEPATYPA

1. UBantok, B. I'. bone3nu n BpeauTenu OBOUIHBIX KyJIbTyp: crpas. nocobue / B. I'. Bantok, M. C. Komaposa, O. T. HoBuxkosa,
H. H. Konaako. — Munck: Ypamxaii, 1994. —351c.

2. MetouKa mMoJIeBOro OMbITa B OBOIIEBOACTBE 1 Oax4yeBoacTBe / Hayd.-uccien. HH-T OBOIIHOTO X03-Ba, YKp. HAay4-HCCIIe. UH-
T OBOIIICBOJICTBA U OaxueBozcTBa; B. @. bemuk [u np.]; mox pen. B. ®@. benuka, I'. JI. Bornapenko. — M.: HUMOX, 1979. — 210 c.

3. locmiexoB, b. A. Mertoauka IOJIEBOTO OIBITAa (C OCHOBAMH CTaTHCTHYECKOH 0OpabOTKH pe3yNbTaTOB HCCICIOBaHUIA) /
b. A. loctiexoB. — 5-¢ u3n., gom. u nepepad. — M.: Arponpomuznat, 1985. — 351 c.

4. Crenypo, M. ®@. Y n06peHue 1 opollieHre OBOIIHBIX KyJIbTyp / M. @. Ctenypo. — Mumnck, 2008. — 142 c.

5. Decker, H. Phytonematologie: Biologie und Bekdmpfung planzenparasitirer Nematoden / H. Decker. — Berlin: Deutscher
Landwirtschaftsverl., 1969. — C. 429-503.

6. Jenkins, W. R. Plant Nematology: Reinhold books in the biological sciences / W. R. Jenkins, D. P. Taylor. — University of
Michigan: Reinhold Publishing Corporation, 1967. — 270 p.

143



BECTHHK BEJIOPYCCKOM I'OCYJIAPCTBEHHOU CEJIbCKOXO3SIMICTBEHHOI
AKAJIEMUU Ne 4 2022

MEXAHH3AIIUA H CEJIBCKOXO3AHCTBEHHOE
MAINIHHOCTPOEHHUE

VJIK 631.314.1

AHAJIN3 KOHCTPYKIUI M TEXHOJIOTHYECKHUX BO3MOKHOCTEN
INOYBOOBPABATBIBAIOIIUX KATKOB

H. A. JJEIIEIKHWH, B. B. MUKYPUH

PVII «HIIL] HAH berapycu no mexanuzayuu cenbCKo20 Xo3aicmeay,
2. Munck, Pecnybnuka Benapycs, e-mail: belagromechmo@tut.by

A. 1. OPNJIAIIITIOB

YO «I'poonenckuii cocyoapcmeennvlil azpapHbulii YHUGEPCUMEm.y,
2. I'poono, Pecnybauka Benapycs, e-mail: ggau@ggau.by

K. JI. IY3EBUY

YO «Benopycckas eocyoapcmeennas opoeros Oxmabpuckoil Pesonoyuu
u Tpyoosozo Kpachozo 3uameru cenbCKoX03UCMBEHHASL AKAOEMUSL»,
2. I'opxu, Pecnybauxa Benapycw, e-mail: baa_mgishp@mail.ru

(Illocmynuna 6 pedaxyuro 18.08.2022)

B cmamve npueodumca AaAHAJIUu3 KOHcmpyKL{ulZ U MEXHONIO2UUECKUX 803MOINCHOCME noqeoo6pa6ambleaiou4ux xamxos. Iloueoo6-
pa6ambl@a}0u4ue Kamku, npumensiemvle 6 cocmaee n0u6006pa6ambleai0u4ux acpezamoe, ucparom 6ddi)CHY0 pojlb 6 06]%160"’!1(6 no4-
6bl. OHU OONICHBL BLINOIHAMNbD pa3sHble qbyHKuuu 6 3asucumocmu om moeo, KaKylo onepayuro 6blnoJjiHAem azpezam. B HacmoAuee
epemsi pa3H06uc)Hocmb Kamkoe, npumeHsiemvlx 6 cocmaee noueoo6pa6arnb16aiou4ux azpeeamos, 6 mom ducie u omedecmeernnblx,
CyWyecmeeHHo eo3pocia, a meboeameﬂbﬁo, npu npoeKkmupoeanul HoO8blx azpecamos 603HUKIA Heobxoo0uMocmeo 6‘bl60pa U3 MHO2O-
YUCTICHHBIX MUN08 Kamkoe Haubojee NepCneKmueHblxX. YCmaH06/l€H0, umo HU O0OUH U3 NPUMEHAEMbIX celuac munoé Kamkoe He
obecnequsaem NoiHoOe GbINOAHEHUE mpe6oeanuﬁ }’lped'bﬂe./lﬂeﬂ/lblx K 6ﬂ0Ky npuxamuslearoWux Kamrxoes. B csa3u ¢ smum asmopamu
npeonodcen ONOK KAMKO8, GKINUAWUL ONOPHO-Npukamvleaiowuil u Mynvuupyrowui xkamku. Kouwcmpykyus onopHo-
npukamaolearouieco Kamka npe()nmaeaemcz KoJlbyamoeco muna u cocmoum u3 nycmomeiloco uuﬂuﬂdpa C 6epMuUKalbHblMU 0uCKa.Mu,
Ha OCU KOMOPBIX YCMAHOGIEHbl NOOWUNHUKOSbIe V3ibl. Ha HapyaIcHotl nosepXHoCmu nycmomeno2o yuluHopa 00axiceH bblmb ycma-
HOG6JIEH pﬂ() 3y6qamb1x 014(31(06, Meya)y KOmopoblMu umeromcs niacmundamaosle YuCmuKu. Hpu omom 3y61tamble OUCKU HA NO6EPXHO-
CmMu nycmomeno2o YuiuHopa yCmaraeiueaomcs Ha 00UHAKO8OM pacCmoaHuy opye om opyea. KoHcmpyKkyus mynisyupyrouezo kam-
Ka npe&no.mzaemc;z niaHyamozco muna u cocmoum u3 ()ny OUCKOB C NOOWUNHUKOBLIMU y3aamu. K Hapy{)fCHOZZ noeepxnocmu OUCKO8
npusapuearomcst niaHKu, Komopbvle HAKIOHEHbl K cOPU3OHNMY 6 npO()OJleOM U nonepedHom HanpaejleHuslx. Yemanoenennvie 6 pe-
3yivmame npoeedeHHoeo AHAIU3a KOHCMPYKmMueHbvle 0COOEHHOCMU U MEXHOLOZUYECKUE 803MOICHOCU Kamkoe, npumeHsiemvblx Ha
COBpPEMEHHbIX no%oo6pa6amb13aiomux azpezamax, nO360J5410m npu npoeKmuposanul Hoeblx azpe2amos 000CHOBANHO 3b16upamb
mpe6yeMble OJ15L HUX MUNbl KAMKO8 C yenvio noczzeay}omeeo 000CHOBANHUSA UX napamempoes.

Knrwouesvle cnosa: kamxu, KOHCMPYKyuu, AHAIU3, KIACCUDUKAYUSL, NOYE000OpaAdbamuléaioujue azpecamol, No46d.

The article provides an analysis of the designs and technological capabilities of tillage rollers. Tillage rollers used as part of
tillage implements play an important role in tillage. They must perform different functions depending on what operation the unit
performs. Currently, the variety of rollers used in the composition of tillage units, including domestic ones, has increased significant-
ly, and therefore, when designing new units, it became necessary to choose the most promising from numerous types of rollers. It has
been established that none of the currently used types of rollers provides full compliance with the requirements for the unit of press
rollers. In this regard, the authors proposed a block of rollers, including a back-up and mulching rollers. The design of the backhoe
roller is assumed to be of the annular type and consists of a hollow cylinder with vertical discs, on the axis of which bearing assem-
blies are installed. On the outer surface of the hollow cylinder, a row of toothed discs should be installed, between which there are
lamellar scrapers. Toothed disks on the surface of the hollow cylinder are installed at the same distance from each other. The design
of the mulching roller is supposed to be of a slatted type and consists of two disks with bearing assemblies. Planks are welded to the
outer surface of the disks. The planks are inclined to the horizon in the longitudinal and transverse directions. The design features
and technological capabilities of the rollers used on modern soil-cultivating units, established as a result of the analysis, allow, when
designing new units, to reasonably select the types of rollers required for them in order to substantiate their parameters.

Key words: rollers, structures, analysis, classification, tillage machines, soil.
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BBenenue

[TouBooOpabaThIBatONE KATKH, TPUMEHSIEMBIE B COCTaBE MOYBOOOPAOATHIBAIOIINX arperaTtoB, UTPAIOT
BaXHYIO pOJIb B 00paboTke mouBbl. OHU JODKHBI BHITIONHATE pa3Hble (QYHKIIMU B 3aBUCHMOCTH OT TOTO, Ka-
KYIO OTIEpaIlHI0 BBIMOJHACT arperar. Tak, Mpu HCIOJIb30BAHUU KAaTKOB B COCTaBE arperatoB JiJisi OCHOBHOM
00paboTKH MOYBHI OHU JOJDKHBI Pa30WBaTh OKA3aBIIMECS HA TIOBEPXHOCTH KOMbS TIOYBBI, BHIPABHUBATH I10-
BEPXHOCTbH ¥ YIDIOTHATH BECh MAXOTHBIN MIIM HMPOPBHIXJICHHBIH CIIOW MOYBBI, BOCCTAHABJIMBAS TEM CaMbIM Ka-
MUUISAPHBIC CBSA3U MEXIYy 00paOOTaHHBIM CJIOEM IMOYBBI M CJIOEM IOYBBI PACIIONIOKECHHBIM HUXKE TITyOHHBI
00pabotku. Ilpn MCMONB30BaHUN KAaTKOB B COCTABE arperatoB UL MPEAIOCEBHOW OOpaOOTKH ITOYBBI HX
(YHKIIUM 3aKJTIOYAIOTCS B Pa3faBlIMBaHUU M KPOIICHUU KOMKOB, BHIPABHMBAHUW MOBEPXHOCTH M YIUIOTHE-
HUU TIOYBHI Ha TIIyOWHY 33/IeTTKA CEMSTH, & B COCTaBE arperaToB IS JIyIIEHUS] CTEPHU — B pa30MBaHUN KOMb-
€B, 00pa3ymuXcs MOCie MPOX0/ia AUCKOB M YIDIOTHEHHSI TIOYBHI JIJIsI CO3/IaHUSI KOHTAKTa MOYBHI C CEMEHa-
MU COPHSIKOB M TIAJIaJIUIIBI 3a/ICJIAHHBIX B TIOYBY Auckamu. Hapsay ¢ GyHKIMSIMU BhIpAaBHUBAHUS U YILIOT-
HEHUS TOYBHI Ha OOJBIIMHCTBE MOYBOOOPaOATHIBAIOIINK arperaToB KaTKH CIIy)KaT OMOPOW, OTHOCHUTEIHHO
KOTOPO# HACTpanBaeTCs U yACpKUBACTCs TITyOnHa 00paboTku. Kpome 3Toro, B MOCIeqHIE TOIbI CO3AaH Psij
arperaroB AJIsl IOBEPXHOCTHOW MYJIBUMPYIOIIEH 00pabOTKH MOYBHI, T/I€ OAHON W3 (YHKINNA KaTKOB SIBIISIET-
Csl CO3/TaHUE Ha TIOBEPXHOCTH TIOJISI MYJIBUHPYIOIIETO CIIOS MOYBBI U PACTUTENEHBIX OCTATKOB.

Lenb paboOThI: MPOBECTH aHAJINU3 M OLICHUTh KOHCTPYKIIMK U TEXHUYECKUE BO3MOXKHOCTH M3BECTHBIX IOY-
BOOOpPa0aTHIBAIONINX KAaTKOB C HENBIO MOCIEAYIONIero 000CHOBaHHOTO BEIOOpa THITA KATKOB K HOBBIM ITOY-
BOOOpabATHIBAIOIINM arperaram.

Bce u3BecTHBIE B HacTOsIIEe BpeMs KaTku 1o opMme paboueli MOBEPXHOCTH MOYKHO KiIacCU(HIIMPOBATH
KaK: TTaJKNe; KObYaThle; KOIbYaTo-3y00BkIe; KOJIHYATO-IIIIOPOBEIe; IPYTKOBbIE; TUIACTUHYATHIC (TTaHYa-
ThIC); TPyOUaThIC; CHUPAIBHBIC, TUCKOBBIC U JIP.

Ecnu pasbIie 17151 OTeUeCTBEHHBIX TOYBOOOPA0ATHIBAIOIINX arperaToB, a 3TO B OCHOBHOM OBLITH arperaTsl
JUISL IPENIIOCEBHON 00paOOTKH MOYBHI, HCTIONB30BAUCH KonbuaTo-mmnopoBbie (PBK-3,6, PBK-3) u mianya-
thie (AKII-6, AKIII-7,2) kaTKu, TO CETOAHS Pa3HOBUIAHOCTh KaTKOB, IPUMEHSIEMBIX B COCTaBe MO4YBOOOpPa-
0aTHIBAIOIINX arperaTtoB, B TOM YHCIE W OTEYECTBEHHBIX, CYIIECTBEHHO BO3pPOCIA, a CIeI0BaTEeNbHO, TPHU
MPOSKTUPOBAHUU HOBBIX arperaToB BO3HMKIIA HEOOXOJMMOCTh BHIOOPA M3 MHOTOYMCIICHHBIX THIIOB KaTKOB
HanboJee MePCIeKTUBHEIE.

OcHoBHAas YacThb

I'mankue xatku (puc. 1) B OCHOBHOM HM3TOTaBIMBAIOTCS B BUJE ITyCTOTENOTO IWIMHJPA, 3alOJHEHHOTO
BoOH. VI3MeHsIs KOTMYeCTBO BOMBI B IWJIMHIIPE, MEHAETCS YAEIbHOE NaBJeHHe KaTKa Ha rmouBy. Hemocrat-
KOM €ro SIBJISICTCS TO, YTO OH YIUIOTHSET KaK MOJIOBEPXHOCTHBIN, TaK M TIOBEPXHOCTHBIN CJIOH MOYBBI, YTO
YCKOpSET Tpoliecc ucrapeHus Binaru. Kpome Toro, Takue KaTKd HE MOTYT IPOU3BOIUTH PHIXJICHHUE ITOYBHI, a
CJIeIOBAaTEIhbHO, CO3/IaBATh MYJIBUYUPYIOIIHA CIIOH.

Puc. 1. I'magkwmii KaToK

B cocraBe KOMOMHUPOBAHHBIX arperaTtoB, TAKHE KATKWA HE MPUMEHSIOTCS, & HCTIOIB3YIOTCS, KaK MPaBHIIO,
710 ¥ TIOCTIETIOCEBHOTO PUKATHIBAHUS TIOUBHI IIPH [TOCEBE MEIKOCEMSIHHBIX KYJbTYP.

Bonee mmpoxoe pacnpocTpaHeHre B KOMOMHUPOBAaHHBIX arperatax M, B MEPBYIO o4yepenb, B arperarax
JUISI OCHOBHOU 0€30TBaJIbHOM 00pabOTKH MOYBBI, MOIYYHIN KOJIbUAThIC KATKH, COCTOSINNE U3 Baja WIIH IIH-
nuHapa (6apabaHa) M yCTAaHOBJIEHHBIX Ha HUX Kojeu. OCOOCHHOCTBIO TaKMX KaTKOB SIBJISETCS TO, YTO HX
KOJIbLIA TIO3BOJISIIOT MPOU3BOIUTH HE CIUIOLIHOE YIUIOTHEHHE TOYBHI, a 0opo3akoBoe. [losTomy pacnonoxeH-
HBIE MEXJIy YIZIOTHEHHBIMU OOPO3JIKaMH OTKPBIThIE W HENPUKATAHHbIE MECTa MOTYT BIIUTHIBATH BJIAry BBbI-
Ma/Ial0IINX OCAJKOB U MPOIYCKATh BO3AYX.

W3 uncna komp4aThIX KAaTKOB, KOJIbIIA KOTOPBIX YCTAaHOBJIEHBI Ha Bally MHTEpPEC IMPEICTaBISIIOT KATKU
DSTS o¢upmer «Kokerling» (I'epmanust) [1]. OcOOSHHOCTHIO JaHHBIX KOJBYATHIX KATKOB (pHUC. 2) ABIISETCS
TO, 4TO MX Konbla uMeroT U-o0pa3Hblii npoduib, KOTOPBIH B mpolecce paboThl 3aloHsIETCsl MOYBOH, U
YIUTOTHEHHE TIOYBBI IPOUCXOJIUT METOJIOM «II0YBA TI0 TIOYBEY.

145



Ul 84 S A 2

Puc. 2. Kompuatsrit katok ¢ U-00pa3HeIM poduiieM KobIa

B pesynbraTte 3TOro MCKIIOYAaeTCS HAJHWIIAHWE TTOYBBI HA KOJbIA, 00ECIEYMBACTCS XOPOIIee CIETUICHHNE
KOJIeI] C TIOYBOH, a ciieJoBaTeNIbHO, HCKII0UYaeTcs U MpoOyKCOBKa KaTka. BmecTe ¢ TeM, JaHHBIN THIT KATKOB
UMeeT HU3KYI0 HECYIIyI0 CIOCOOHOCTb, KaueCTBO KPOIIEHHsS M OOJBIIYIO BEPOSTHOCTH 3a0WBaHHA IMPO-
CTPAHCTBA MEXKIy KOJbIIAMH TTPH 00paboTKe MepeyBlIa)KHEHHOH 1OUYBHL. [103TOMY A7 yITydIIeHus 3TUX Ho-
Kasaresel KoibpyaTble KaTKH, KaK MPaBUiIo, yCTaHABIUBAIOTCS B JIBA psja.

Jnst ynydnieHusl KadecTBa KPOLICHUS, HapyKHbIe KPOMKH KOJbLA MOTYT M3TOTaBIMBATBCS Pa3IHMYHOMN
KkoH(urypanuu (puc. 3) B Buze: 3yObeB; 3B€3104€K; IPYTHX BHICTYIIOB U BBIPE30B.

Puc. 3. KompuaThlit KaTOK ¢ 3y04aTOil HApyKHOW MTOBEPXHOCTHIO KOJICI]

[ToBBICHTE HECYIYIO CIIOCOOHOCTh W YNYYIIUTH KauecTBO Pa0OTHI KOJIBYATHIX KATKOB MOXKHO ITyTEM
MIPUMEHEHUS KOJIELl C ITONEPEYHbIM CEYEHUEM B BUIE KJIMHA, TPAeLuH, KOHyca u 1p. (puc. 4).

a) B BUJIe KJIUHA 0) B BUJIE Tpanenuu B) B BHJE KOHyCa
Puc. 4. KompuaTslit KaTOK ¢ pa3andHON (HOpMOi Mpouis Koer

Takast popma KoJIel[ TIO3BOJISICT MPH MPUIIOKEHUN BEPTUKATBHON HATPY3KH YIUIOTHSTH MIOYBY HE TOJIBKO
B BEPTHKAILHOM, HO 1 OOKOBOM HAIIPaBJICHHH.

Emie Gosbliie MOBBICHTH HECYLIYIO CHOCOOHOCTH MO3BOJISIOT KOJBYAThIE KATKH, KOJbLA KOTOPHIX YCTa-
HOBJICHBI Ha GapabaHe (puc. 5). [Ipu 5TOM KOJIbIIa MOTYT M3rOTABIMBATHCS KaK METAIUIMYECKUMH, TaK H pe-
3UHOBBIMH [2—6].

a) C METAJUTMYECKUMHU KOJIbIIAMH 0) ¢ pe3UHOBBIMHU KOJIbLIAMH
Puc. 5. KonpyaTsle KaTKu ¢ KOJIbI[AMH, YCTAHOBJICHHBIMH Ha OapabaHe

[ToBBICHTH Ka4yeCTBO KPOIICHUS M YMEHBIINTh HAJIWIAHHE BJIXHOIH IOYBBI IO3BOJISIIOT KOJIbHYATO-
3y6uarsie kaTku (puc. 6) [3, 7, 8, 9].

.

Puc. 6. Kompuyaro-3y6uartsiit katok ¢upmsr «Vaderstad» (LLIBergus)
Takue KaTKH COCTOST U3 JBYX THUIIOB KOJEL[: IJIaJKOT0O IJIOCKOr0 KOJIbLIa C HAPY>KHOM PEXyIIel KpOMKOU
U CBOOOJHO MOCAKEHHOTO Ha €ro CTYNHIy 3y0YaToro KOJIbIla, AUAMETP KOTOPOTO HECKOJIBKO MPEBBIIIACT
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JMaMeTp IJIOCKOro Koibna. [Ipu padore kaTka 3y04aToe KOJBIO, JHAMETP KOTOPOTO HECKOJNBKO OOJbIIE,
YeM JAMaMeTp Hapy>XHOW KPOMKH TUIOCKOTO KOJBIIA, PEJOXpaHsIeT KaTOK OT 3aJIMIaHMs Ha BIAYXHOU ITOYBE.
BaxxHbpIM CBOHCTBOM Takoro KaTka SIBJISICTCS] TO, YTO OH OCTAaBJISET Ha MOBEPXHOCTU TOHKUU CION HU3MEIb-
YCHHOH TOYBBI, KOTOPBIH MPEIOXPAHSIET OT OBICTPOTO MCIIAPSHHUS BJIarH U3 TITyOxenexanmux cioeB. Bmecte
C TeM JTaHHBIA THUI KaTKa M3-32 OOJBIION yAeThHON MacCchl B COCTaBE KOMOWHUPOBAHHBIX arperaToB MPaKTH-
YEeCKH HE UCTIOIBh3yeTCs.

CrenyromumM THIIOM KaTKOB SIBJISIIOTCS KOJIbYATO-IITIOPOBBIE KATKH, KOTOPBIE OTIMYAIOTCS OT KOJIbUAThIX
KaTKOB, KOJIbIIa KOTOPBIX YCTaHOBJIECHBI HAa Bally TE€M, YTO JUIS TOBBIIIEHHUS KPOIIAIIEH CIIOCOOHOCTH WX

KOJIbIIa UMEIOT Ha OOKOBOI MOBEPXHOCTH BBICTYIIBI B BHJIE IITIOP (pHC. 7).
[ e ——— - = =

Puc. 7. KonpuaTo-1mnopoBblif KaTok

HenocraTkamu KoJIb4aTO-IIIOPOBBIX KAaTKOB, KaK M KOJBYAThIX KaTKOB, KOJIbIIAa KOTOPBIX YCTAHOBJIEHBI
Ha Bally, SIBISICTCS TO, YTO JJISl yBEIMUCHHS OTIOPHOM MOBEPXHOCTU M 00ECIIeYeHHsI CAMOOYHCTKH B yCIIOBH-
SIX TIOBBIIIEHHOH BIQXKHOCTH OHM JOJDKHBI PacrioyiaraTbCs B 1Ba pAja.

[IpyTKOBBIC, IIIaHUATHIE U TPyOUaThie KATKH COCTOST U3 JUCKOB U MPUBAPEHHBIX K HUM MIPYTKOB KPYIJIO-
ro ceveHus (MPyTKOBBIE KaTKH), TpyO (TpyOdaThle KaTKW) WM TUIAHOK (IIaHYaThie KaTku). [IOCKOJBKY B
HacTosilee BpeMs B KOMOMHHPOBAHHBIX arperarax MpPYTKOBBIE KaTKH MPAKTUYECKH HE NMPUMEHSIOTCS, TO
pPaccMOTpHUM TOJBKO TIaHYATHIE M TPyOUaThie KaTku (puc. 8).

a) TJIaHYaThIA KaTOK 0) TpyOUaTHIif KaTOK

Puc. 8. [1nanyateiii u TpyO9aThIil KATKA

[Inanku u TpyOBl, 0Opa3yromye NOBEPXHOCTh KaTKa, MOTYT OBITh YCTaHOBJICHBI ApAJJIEIbHO OCH KaTKa,
WIN C LEJbI0 YIYYLICHUS! KPOIIEHHS MOYBBI, HAKIOHHO, WJIM TI0 KPUBOJIMHEHHOW 00pasyloliei, npeacTas-
nsitome co00if MHOT03aXO0THYIO CIIHPATh.

Kpome sToro, ans ynyumeHus KauecTBa KpOIICHHUS KaTKH YCTaHABIMBAIOT B /Ba psiaa. [Ipudem mepsblii
KaTOK MMeeT OOJBIINI OTuaMeTp, a BTOPOH, Maymuil Beaen 3a HUM, MeHbIi. IlockoneKy paccMaTpuBae-
Mble KaTKH O0ECIIEUHMBAIOT KPOIIE€HUEC KOMKOB MOYBbI HAXOJAIMXCSA TOJBKO Ha MOBEPXHOCTU MOYBBI U Ha
riyoune 4—5 cM, ¢ OTHOBPEMEHHBIM CIUTONIHBIM YIUIOTHEHHEM ITOYBbI Ha 3TOH ke IIyOuHe, a Takxke olJia-
JIAI0T XOPOLIMM BBIPaBHUBAIOLIMM (P (EKTOM, TO UX B OCHOBHOM NMPUMEHSIOT B COCTaBe MOYBOOOpadaThiBa-
IOOUX arpe€raToB A1 HpC]IHOCCBHOfI IIOATOTOBKH ITOYBBI MJIK B COCTABC HO‘IBOO6pa6aTBIBaIOHIee-HOCCBHI)IX
arperaTos. EH_IG OAHHUM OJOCTOMHCTBOM INIAaHYATbhIX U pr6anBIX KaTKOB, O6’b$ICH$IIOIlII/IM HUX UCIIOJIB30BaHUEC
MIPU OJATOTOBKE MOCEBHOTO CJIOS ABJSAETCS TO, YTO MOMHMO KpPOILEHUS, BEBIPABHUBAHUS U YIUIOTHEHHS T10Y-
BbI TAKXKe KaTKH 00J1aJaroT elie OJHIUM Ype3BbIUaiiHO BasKHBIM CBOHCTBOM: OHHM M3BJIEKAIOT HA MOBEPXHOCTb
MOJs M OCTaBIISTIOT Ha HeH CpaBHUTCIIBHO KPYITHBIEC KOMbs 3€MJIM, B TO BPEMA KaK NOABCPTIIHCCA Ooiee
CHUJIBHOMY KPOIICHHIO KOMKHU IMOYBBI CKAIlJIMBAIOTCA B HIDKHEN 9acTH 06pa6aTLIBaeMOI‘O CJIOA TIOYBHBI. T. €. B
clI0€e, T/I€ BBICEBAIOTCS CEMEHA. DTO OKa3bIBAeT ONAaronpHusITHOE BIMSHHE HA BCXOABI PACTEHHUH, T. K. KOMKH,
JICKalMe Ha MOBECPXHOCTHU IT0JIA, IMPU BBIMMAJCHUN OCAKOB, 3allIUINAIOT OT pa3sMbIBaHUs, IMOABEPIrIINECs 00-
JIEC UHTCHCUBHOMY KPOIICHUIO KOMKH ITOYBbI, HAXOAAIIUECH IO HUM.

HecmoTpst Ha psin AOCTOMHCTB, MJIaHYAThIe M TPyOUaThle KaTKH UMEIOT U HEJOCTATKU, OTPAaHMYUBAIOIIUE
BO3MO>KHOCTh WX NMpUMEHEHUs. Tak, Ha TIUHHUCTBIX U CYTJIMHUCTBHIX MOYBAX MOBBIIIECHHON BIAXXHOCTH OHU
3a0MBAIOTCS TIOYBOM M PACTUTEIHHBIMH OCTaTKaMH, 00JIaal0T HEJOCTATOYHOW HAJCKHOCTHIO Ha IOYBAX,
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3aCOPEHHBIX KaMHSIMH, 3arTyOIsIFOTCS. Ha OONBIIYIO NTyOUHY IpH paboTe Ha JIETKUX MO0YBaX, YTO MPUBOJIUT
K CTPY>KMBaHHUIO MTOYBBI MPeJT KATKaMH.

CrimpanbsHbie KaTKu (puc. 9) 0 CpaBHEHHIO CO BCEMU U3BECTHBIMU TUIIAMU KaTKOB O0JIAJIAIOT JIYYIIIUMU
XapaKTEPUCTUKAMU IO BHIPABHUBAHUIO TTOBEPXHOCTH MOYBBI, HO HU3KOM TEXHOJOTUYHOU HAJIEKHOCTH MpHU
MTOBBIIIIEHHOH BIIYKHOCTH M HEJOCTATOYHBIM YIUIOTHEHUH M KPOIICHUH TIOYBHI.

Puc. 9. CnupanbHelii kKaTok

3Be3nuartbie kKaTtku (puc. 10) mpeacraBisiroT co0oi HacaKEHHbIE Ha Ball 3Be3/1000pa3Hble paboune sie-
MeHTBL. OTINYATETHHON 0COOEHHOCTHIO JAaHHBIX KaTKOB ABIISIETCS TO, YTO OHM MOTYT YIUIOTHSTH BECh I1a-
XOTHBIN CJIOW, & HE TOJIBKO €r0 BEPXHIOIO YacCTh.

Puc. 10. 3Be31uarnlii KaTOK

B IMOCJICAHUE oAbl Ha HCKOTOPLBIX arperarax AJist Hpe)lHOCCBHOfI IIOAIOTOBKH IIOYBbI U HO‘-IBOO6pa6aTI)I-
BaIOIIEe-TIOCEBHBIX arperaTax Ha4ajld NMPUMEHSATh KaTKW B BHJIE MOJBIX pe3MHOBHIX mwuH (puc. 11) [4, 10,
11].

Puc. 11. IlIuHHBII KAaTOK

Takue kaTKu 00ECNEUMBAIOT ITOYTH UJICATHLHO BBHIPABHEHHBIM W MOMYIJIOTHEHHBIH TTOCEBHOM CIIOW, YTO
MO3BOJISIET IPOU3BOIUTH O0Jiee paBHOMEPHYIO 1O INIyOMHE 3a/eNIKy CeMsiH. PeKoMeHIyoTCs A1 MOATrOTOB-
KM TIOYBBI TIOZ [IOCEB OBOILEH, JIbHA, CBEKJIbI, OCOOCHHO Ha JIETKUX MouyBax. Kpome MmyCTOTENbIX MIMH, IS
MOJTOTOBKU CPEJHUX M TSDKEIIBIX TI0YB TIPUMEHSIIOT IIIMHbI, 3aMI0JTHEHHBIC KayuykoMm [12—16].

3akin04eHue

Taxum 00pa3zoM, MPOBEACHHBIN aHATU3 MTO3BOJISIET CAETATh BBIBOJI, YTO HU OJUH M3 PACCMOTPEHHBIX THU-
MOB KaTKOB He 00eCieuMBaeT MOJTHOE BHIMOJIHEHHE TPEOOBAaHHHN, TIPEABSIBIIEMBIX K OJIOKY MPUKATHIBAIOIIHX
KaTKOB. B CBSI3W ¢ 9TUM HaMU MpeJIoKeH OJIOK KATKOB, BKJIFOYAOIIHUX JIBa KaTKa:

— OITOPHO-TIPUKATHIBAIOLIHIH;

— MYJIBUUPYIOIIHH.

KoHcTpyKius onmopHO-TIPUKATHIBAIOIIETO KaTKa MPEANoIaraeTcsl KOJb4aToro TUIMAa U COCTOUT M3 ITyCTO-
TEJIOr0 LWIMHJPA C BEPTUKAIBHBIMU AMCKAMM, HA OCH KOTOPBIX YCTaHOBJIEHBI MOIINITHUKOBBIE y3ibl. Ha
Hapy>KHOU MOBEPXHOCTHU IyCTOTEJIOr0 LMJIMHAPA JOJKEH OBITh YCTAHOBJIEH PsiA 3y04aThIX ITUCKOB, MEXKIY
KOTOPBIMH UMEFOTCS TUTACTHHYAThIC YUCTHKH. [Ipy 3TOM 3yOuaThie TUCKU HA TOBEPXHOCTH ITyCTOTENOTO IIU-
JIMH/Ipa YCTAHABJIMBAIOTCA HAa OJIMHAKOBOM PAcCTOSHUM APYT OT Apyra. KOHCTpyKIus MyJIpUMpYIOIEro Kar-
Ka MpeAIoaraeTcs INaH4aToro THIA U COCTOUT U3 IBYX JMCKOB € MOJIIMITHUKOBBIMU y31amu. K HapyxHON
MTOBEPXHOCTH JMCKOB MPUBAPUBAIOTCA IIJIAHKH, KOTOPHIE HAKIOHEHBI K TOPU30HTY B MPOIOIHHOM M MOTIe-
PEYHOM HAITPABIICHUSAX.

YcraHOBNIEHHBIE B pe3yJbTaTe NMPOBEACHHOIO aHANIN3a KOHCTPYKTHUBHBIE OCOOCHHOCTH M TEXHOJIOTHYe-
CKHE BO3MOXKHOCTH KaTKOB, TPUMEHSEMBIX Ha COBPEMEHHBIX MOYBOOOPaOATHIBAIONINX arperaTax, Mo3BOJIs-
IOT TIPH TPOCKTHPOBAHUH HOBBIX arperatoB 0OOCHOBAaHHO BHIOMpATh TpeOyeMmble AJIsl HUX THUIIBI KaTKOB C
LEJIBIO TIOCJIEAYIOIIEro 0OOCHOBAHHUS MX TaPaMETPOB.
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TEXHUYECKHM CPEJACTBAMMU JJI51 YBOPKU JIBHA-JOJII'YHIIA
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(ITocmynuna 6 pedaxyuio 12.09.2022)

B cmamve npueedenvl dantbvle 0 noceeHvix niowaosx ivHa-ooacyrya 6 Pecnybnuke Benapyce, yposicaiinocmu IbHOBOIOKHA U CEMSIH
avHa ¢ 2011 no 2021 20061. Ommeuaemes 0ocmueHymulil 3a ROCieOHUe 0ecsimy em YpogeHb pazeumus abHogoocmea benapycu. Ipu
9MOM NOCeBHbIE NIOWAOU U YPOHCAHOCIb 8 00IACMAX pecnyOuKy cyuwecmeenHo omaudaemcs. OOHUM u3 hakmopos, onpedenarouux
KavecmeeHHble U KoJlu4ecmeernHbvle nomepu, A6j1emcs ypo6eHb Mexanusayuu y6op0!mblxpa6om.

Ananuz obecneyeHHOCmU T6HO3A800 TbHOYOOPOUHOU MEXHUKOU NoKasaa, ymo obecneueHHocmv obnacmeti Pecnyonuxu benapyce
JILHOYOOPOUHOU MEXHUKOU OMIUYAemcs He MOJIbKO N0 KOAUYECM8Y, HO U no ceoell cmpykmype. JIbHo3a600vl bpecmckou obnacmu s
NOYUEHUsT CeMSH JIbHA UCHOAb3VION NPEUMYUECMBEEHHO PA30ETbHYI0 MeXHON02uto, npu amom 00 20 % noces cnocobHwl youpams Kom-
6atinoeoti mexnonocuel u 56 % — 3a600ckoii. JIbHo3aeo0vl Bumebckotl obracmu obecneuehvl Hauboiee WUpOKUM KOMIIEKCOM JIbHO-
YOOPOUHBIX MAWUH NO3BONIOWUX NPUMEHEHUE PA3TUYHBIX mexHono2ul yoopku: 0o 33 % xombatinosoii mexnonoauei, 0o 10 % pas-
OenvHotl mexuonoaueli u 0o 31 % 3asodckoil. Jlvnoceiowue xo3aiicmea I omenvckou obaacmu cnocobnst yopams 0o 70 % kombaiinosoii
mexuonoaueil, 00 39 % 3aeo0ckoil u nuws 6,7 % pasoensvhoil. JIbrno3aeoou! I poonerckotl obracmu 831U Kypc Ha pasgumue pazoeibHol
mexuonoauu, 00 35 % nocesuvix naowadeti cnocodonsl yopame kombaiinogo mexuonoauei, 0o 11 % pazdenvnoti mexwonoauetl u 40 %.
Coommuouienue 803M0XHCHO20 NpUMeHeHUe MexHoA02Uull yoopku neHo3asooamu Munckoi obnacmu — 0o 75 % kombaiiHo8ol mexHonI02u-
eil, 00 8 % pazdenvroi mexronoeuei u 00 24 % 3a600ckoil. JIbno3aeo0vl Mozunesckoil 0bnacmu uchoib3yom NPeuMyuecneeHHo KOM-
6aLiHOBYI0 MEXHON02UIO U UMEIOM B03MONCHOCHL Youpams 00 30 % noceenvix niowaoeil 3a600CKOU MEXHOIOSUEIL.

ZZ/lﬂ anpet)eﬂeﬁuﬂ ONMUMAIbHO20 KOMNJjleKcad Mauiun y60pKu GJIAIACHOO JIbHAHO2O0 CblPbsl onst Cd)OpMupO@aHHblx PAYUOHAIbHBIX 64~
puanmoe mexHojiocuu HE0OX00UMO pa3pa60mamb aieopumm  OnmuMuzayuu Komnjiexkca mexnHudecKux cpe()cm@ y60pKu 6JIAMNCHO2O0
JIbHAHO20 CbIPbA U NPpocpaAMMHOE obecneuenue Ons 6bl60pa ONMUMAIbHO20 KOMNJeKcd.

Knrouesvie cnosa: nocesnvie momadu, fZe‘H-OO./ZZyHGL;, CeMeHa JbHA, NIbHAHOE 60JI0KHO, .leHOGOOC}’}’lBO, MEXHON02UA, fle03a800b1,
YOOpKa bHA, MeXHUuYecKue cpeocmsa.

The article presents data on the sown areas of fiber flax in the Republic of Belarus, the yield of flax fiber and flax seeds from 2011 to
2021. The level of development of flax growing in Belarus achieved over the past ten years is noted. At the same time, sown areas and
productivity in the regions of the republic differ significantly. One of the factors determining the qualitative and quantitative losses is the
level of mechanization of harvesting.

The analysis of the provision of flax mills with flax harvesting equipment showed that the provision of the regions of the Republic of
Belarus with flax harvesting equipment differs not only in quantity, but also in its structure. Flax mills in the Brest region mainly use
separate technology to obtain flax seeds, while up to 20 % of the crop can be harvested using combine technology and 56 % by the facto-
ry one. Flax mills in the Vitebsk region are provided with the widest range of flax harvesters that allow the use of various harvesting
technologies: up to 33 % combine technology, up to 10% separate technology and up to 31 % factory. Flax-sowing farms in the Gomel
region are able to harvest up to 70 % with combine technology, up to 39 % with factory technology, and only 6.7 % with separate tech-
nology. Flax mills in the Grodno region have set a course for the development of separate technology, up to 35 % of the sown area can
be harvested with combine technology, up to 11% with separate technology and 40 % by factory. The ratio of the possible use of harvest-
ing technologies by flax mills in the Minsk region is up to 75 % with combine technology, up to 8% with separate technology and up to
24 % with factory technology. Flax mills in the Mogilev region mainly use combine technology and have the ability to harvest up to 30 %
of the sown area using factory technology.

To determine the optimal complex of machines for cleaning wet flax raw materials for the formed rational technology options, it is
necessary to develop an algorithm for optimizing the complex of technical means for cleaning wet flax raw materials and software for
choosing the optimal complex.

Key words: sown areas, long-fiber flax, flax seeds, flax fiber, flax growing, technology, flax mills, flax harvesting, technical means.

BBeaenue

Jlen, kak HanOoJee MHOTOOTIEPAIIMOHHAS KYIbTYPa, TIPY BO3ACIBIBAHUN KOTOPOH HCIIOJIB3YeTCsl O0JIbIIOe
YUCJIO TEXHOJIOTNYCCKUX onepaunﬁ nu CHeI_[I/IaJII/ISI/IPOBaHHLIX TEXHHUYCCKUX Cpe)ICTB, Tpe6yeT FJIy60KOFO
aHaIM3a ¥ U3YYCHHS BCEX BO3BMOXHBIX (haKTOPOB (POPMUPOBAHMSI ITAPAMETPOB Ka4eCTBa ILHOTPECTHI.
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[Ipu momkHOM COOJIONEHUH BCEX TEXHOJOTHH BhIpallMBaHUE, YOOpKa M TepepaboTKa JIbHA CIIOCOOHEI
naBath peHTabensHOCTh B 70 mporenTos [1, 2].

OnHol W3 NPUYMH KAaYeCTBEHHBIX M KOJIMYECTBEHHBIX MOTEPh JHHOMPOAYKLHUH SBISETCS HEBBICOKHUIA
YPOBEHb MEXaHW3alMH YOOPOUHBIX pPadOT. YOopka sBIsSETCS BaKHBIM STaloM HpPOW3BOACTBA JIbHA-
JONTYHIIA, OT Hee 3aBUCHUT HE TOJIBKO COXPaHEHHUE BBIPALIEHHOTO YPOXKasi, HO M Ka4eCcTBO JIbHOCHIPH [ 1, 3].

OcHoBHasl yacTh

B nacrosimee Bpemst PecriyOnuka benapyck nocturia onpeaeneHHOro YpoBHS pa3BUTHS JIbHOBOJCTBA, KO-
TOPBI ITO3BOJIIECT O0ECTIEUNBATh IepepadaTeIBaloIiee mpeanpusaTie ceipbeM (puc. 1) [1, 4, 5].

U3 rpaduka (puc. 1) BuaHO, 9TO MMOCEBHBIE IUIOMIAAN JbHA-IONTYHIIA 3a ocieaane 10 ier komedmoTres B
npeaenax 41,16...68 ThIic. ra ¥ B cpefHEM COCTaBUIU 53,5 THIC. ra. YpoKailHOCTh JTbHOBOJIOKHA HAXOJIUTCS B
npenenax 7,5...10,7 w/ra u B cpeanem 3a 10 et cocraBuna 9,1 11/ra, a cpeHee 3HaUCHHE BaJoOBOro cOopa
BOJIOKHA cocTaBui 45 Thic. T. [JOCTUTHYTHIN ypOBEHb MPOM3BOJACTBA JHHSIHOTO BOJOKHA OTEYECTBEHHBIMHU
npHO3aBoIaMu To3BoJsieT Ha 90 % obecnieunts PYIITII «OpmaHckuil IbHOKOMOUHAT» MO JJIUHHOMY BO-
nokHy 1 Ha 100 % mo kopotkomy. BmecTe ¢ TeM HaOMOar0TCS ¥ HeraTUBHBIE MOMeHTHI. 2021 rox mokasan,
YTO B BOIIPOCAX MPOU3BOJICTBA JIbHA HE Bce Tak cTadmipHOo. Ha one cHkeHus oO1iei moceBHOU IIIOMan
(-35,7 % B 2021 1. B cpaBreHuu ¢ 2012 r.) cHIWKEHUE ypokaitHOCTH BoJokHa (-4,4 % B 2021 1. B CpaBHEHUH
¢ 2012 r.) cymecTBeHHO MOBIUsIIO Ha BanoBoi coop (-31,4 % B 2021 r. B cpaBHeHnu ¢ 2012 T.) KOTOpHIN B
2021 r. cocraBuin 35,7 ThIC. T, 4TO coctaBisieT 81,5 % k cpeanemy ypoBHio 3a 10 net [4].

YpoxaitHOCTh CEMSH JbHA-IONTYHIIA UMeNa HanOombinee 3HadeHue B 2019 roay (4,4 1/ra) u B cpenHeM
3a fiecsTh Jet cocrariseT 3,9 m/ra. Ceroaus benapyck 3aHnMaeT BTopoe MECTO B MUpeE M0 00beMaM MPou3-
BOJICTBA ceMsH JibHA. OfHaKO OONBIIMM HETOCTATKOM SIBJISIETCS] BBICOKAsI 3aCOPEHHOCTH BHICEBAEMBIX CEMSTH
Y X HU3Kasg BCXOXKECTh. B eBpomeiickux cTpaHax, 3aHUMAIOIINXCS BO3/ICIBIBAHNEM JIbHA, HE JOMYCKAeTCs
BBICEB CEMSH JIbHA C 3aCOPEHHOCTHIO BHIIIE 2 % U BCXOXKECThIO HIKE 98 %. BombIIMHCTBO OT€YECTBEHHBIX
JHLHOCEIOIIUX OPraHU3alHid B 3TOM BONPOCE 3HAYUTENbHO OTcTaeT. CylIeCTBYIOT ONpe/ielieHHbIE TPOOIEMbI
C MPOU3BOACTBOM DJIUTHBIX CEMSH PallOHUPOBaHHBIX cOpTOB. B mrTore no 30 mpoueHTOB mIoIIanei JbHa-
JONTYHIIA 3aCEBAETCSI CEMEHAMU MAaCCOBBIX PEMPOAYKIMH WM CEMEHa IMOKYMaroTcs 3a pyOekoM, a TOHHA
CeMsIH 3apyOeKHBIX COPTOB IepBoii penpoaykuuu crout 3400 eBpo. benopycckas anuta B 3,6 pasa nemiesie
HMMIIOPTHBIX CEMSH, a YPOKalHOCTh MPUMEPHO OMHAaKoBas [6]. B ycioBusaxX BBeAeHUS CAaHKIUI U TOJIUTUKU
MMITOPTO3aMEIeHHsI pacTeT MOTPeOHOCTh B 00ECIIEYeHHH TIPOU3BOJICTBA OPUTUHAIBHBIX U JIUTHBIX CEMSH B
pecnybnmke. Heo0xoauMo He TOJIBbKO 00eceuuTh MOTPEOHOCTH BHYTPEHHETO PhIHKA, HO U IKCIIOPTHPOBATH
JIbHOCeMeHa [7].

Teic. 1.

ThIC. T2 n/ra
80 40
70 35
60 - 30
50 25
40 - - 20
30 — 15
20 — 10
10 - ronel

0 0
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
I [ [o1Tazie moceBa, THIC. Ta 1 BanoBoii c60p BONOKHA, ThIC. T —i— YPOKaiHOCTh BOJIOKHA, I1/Ta
—® - VpOKaIHOCTb CeMSH, IYTa —fi— YpoikalfHOCTh MbHOTPECTBL, I/Ta
Puc. 1. /luHamMuka M3MEHEHHs MOCEBHBIX IIONIACH, YPOKaiHOCTH 1 BAJIOBBIX COOPOB JILHONPOAYKIMH B PecryOmke Benapych

Hapymienre TeXHOIOTHYECKUX OTepalyii 1 arpocpoKoB yOOPKH JIbHA-JIONTYHIIA, & TAK)KE HECOBEPIIEHCTBO
yOOpOYHBIX MalIH, 000PYA0BAaHUS IEPBUYHON 00pPAaOOTKH JIbHA M HAOJII01aeMOe B TIOCIIEHUE TOIbI OTpy0iie-
HHE JIbHSIHBIX BOJIOKOH NMPHBOIUT K TOMY, YTO M3 BCero o0beMa BbiaessieMoro BojiokHa (25-30 % ot macchl
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JTHLHOTPECTHI) IPUTOJTHO JUTS BBIPAOOTKH TEKCTUIILHBIX M3Menuil He 6oree 1/3. OcranbHOe HU3KOHOMEPHOE Chi-
pbe BOCTPeOOBaHO HE B IIOJIHOM Mepe.

B pesynbrare pabotsl B 2021 romy 3aroToBKY TpecThl MO TOJHYIO 3arpy3Ky MPOU3BOJCTBEHHBIX MOIIHO-
cTell obecreumst TOJILKO OAWH JIbHO3aBoA cTpanbl — OAQO «McTucnasnbien». B MuHckoit obnactu 3a sHBapb
— anpens 3arpyska cocrasuia 90 %, B Morunesckoit — 82 %, B bpecrtckoit u I'poaaenckoii obnactsix 74 %, B
Burebckoit — 64 %, I'omensckoii — 58 % [8].

B skcmepTHOM cpene OAHMUM M3 OCHOBHBIX KPHTEPHEB OMNPEACISIONIAM KadeCTBO IMOIY4aeMOTo ypoKas
Ha3bIBAETCSI CBOEBPEMEHHOCTD BBIIIOJIHEHUS yOOPOUHBIX paboT.

UYto06bI NOMYYUTh OT JBHOBOJACTBA JOJDKHYIO OTIady, HaJlO BHINOJHUTH HOPSAAKA COPOKA TEXHOIOIMIECKUX
omnepanmii. Hapymenue xotst Obl 01HO# npuBoauT K mpoOiemam. K nprumMepy, BCero JMIIb OJUH JCHBb OMO3/a-
HUSI C YOOPKO# B ONTUMAJbHBIE CPOKH BEIET K MOTEpe [UIMHHOTO JIbHOBOJIOKHA B CpeIHEM Ha 2—3 MpoleHTa
[1, 3]. TIpoGembl, CyIIECTBYIOIINE B OTPACIH, HE MO3BOJISIOT ¢l KOHKYPHPOBATH C €BPONEHCKUMHE TPOM3BO-
JUTEIISIMH TI0 KaYECTBY, & C a3HaTCKUMHU TI0 LICHE.

B Hamreli pecryOsinke BO3/eNbIBAaHUEM JIbHA-JONTYHIA 3aHUMAIOTCS Bce 00aacT (puc. 2), 0JHAaKO MO-
CEeBHBIE TUIOMIAIN pacpeaeneHsl HepaBHoMepHO. Tak, B 2018 romy cTpykTypa MOCeBOB JIbHa IO 001acTIM
Oblta cnemytomias: bpecrckas obmacts — 14,8 % (6,2 ThIC. Ta), BuTeOckas — 26,4 % (11,1 Toic. Ta), ['omens-
ckas — 10,27 % (4,3 teic. Ta), ['ponnenckas — 15,48 % (6,5 Teic. Ta), Munckas — 15,14 % (6,3 Thic. ra) u
Morwunesckast — 16,88 % (7,1 Teic. ra). I[Ipu aTom ypokaitHOCTh 0 00aacTsaM Kosebnercs ot 6,6 1/ra (Bu-
Tebckas o6i.) mo 11,1 w/ra (I'pomueHCcKas 001.).

B Hamre#t crpane ybopka JibHa-JONTYHIIA OCYHIECTBISETCS IO TPEM MEXaHU3UPOBAHHBIM TEXHOJIOTHUSIM:
KoMOaitHOBas1, pa3aenbHas U 3aBojackas [9, 10]. i peanuszanuu 3TUX TEXHOJIOTHUH TpeOyeTcs KOMILIESKC
MamvH. BeI0op nprMeHeHHns TOW WM WHOW TEeXHOJOTHH WM WX COYETAaHUH JIOKHUTCS Ha JIIFHOCEIONINE XO-
3S1CTBA.

TbIC. T

1/ra
ThIC. T2
12 11,1 12
10 JO\ ' 9.3 10
75 \£'2

8 6 8
6 - -6
4 4 4
2 - 2
0 - -0

Bpectckas Buredckas ToMenbckas [ponHeHcKad Mumnckas Morinesckad

[ Banogoii cGop, ThiC. T [ IoceBHad IIOMIAMb, THIC. Ta ~i-VpokaiiHOCTE, 1/Ta

Puc. 2. [Ipou3BoACcTBO JbHA-IOATYHIA 110 obnacTsiM Pecryonmku benapycs B 2021 rogy

KombaitHOBast TEXHOJIOTHUS BKIIOYAET B ceOsl CIIEAYIONIME OCHOBHBIE OIEpaluu: TepedlieHHe JIbHA C OJl-
HOBPEMEHHBIM 0YECOM KOpPOOOYEK M PACCTHIIOM COJIOMKH B JICHTHI Ha JIbHHUIIE, 00OpaYMBAaHUE JICHT H HX
BCIYIIMBaHUE, MOIBEM H IIPECCOBAHUE JILHOTPECTHI, MOTPY3Ka PYJIOHOB B TIOJIE€ M TPAHCIOPTUPOBKA HUX K
MECTY CKJIaJUpPOBaHUsI.

PaznenpHast TexHonorus yOOpKH JIbHA BKJIFOYAET B CeOs CIEMyIOIINE OCHOBHBIC OIEpallvu: TepeOsieHre
JIbHA C PACCTUIJIOM COJIOMKHM B JICHTHI Ha JILHUIIE, MOJ00pP JICHT JbHA C 04eCOM KOpOOOYeK, 000pauyrBaHue
JICHT ¥ WX BCITyIIWBaHUE, MOAOOpP U MPECCOBAHUE JILHOTPECTHI, TIOTPy3Ka PYJIOHOB B TOJIE U TPAHCIOPTH-
POBKA MX K MECTY CKJIaTUPOBAHUSI.

Kak BuzmHO u3 puc. 3, obecrieueHHOCTh obacteii Pecniyonnku Benapych TbHOYOOPOUYHOM TEXHUKOM OTIIH-
YaeTcsl He TOJBKO 10 KOJMYECTBY, HO U TI0 CBOEH CTPYKTYpE.

152



400 7

ol 8 -
— T o

300 o

250 -+ — 185 .’ 113
22

N S . I
0

125
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BCITyIINBATEH TpeccnoaOoPIINKH H oGopaynBare/-04e ChIBaTel I
H ob6opaynBarenu W 1bHOYOOpOYHbIE KOMOaiHbI B TepeCHIKH caMOXOIHbIE

Puc. 3. ObecrieyeHHOCTB JILHOYOOPOUHOIT TEXHUKOH 10 001aCTIM

Obecrnieuennocth bpecrckoii obmactu 14 obopaunBaTesIMU-0UECHIBATENSIMUA M BCETO CEMBIO JIEHOYOOpOU-
HBIMH KOMOaifHaM¥ CBUIETEIIECTBYET O MPEUMYIIECTBEHHOM HCITOIB30BaHUH Pa3/IeIbHON TEXHOJIOTHN YOOPKH
npHa. HecMoTpss Ha HU3KYHO OOECIEUCHHOCTh JIbHOYOOpPOYHBIMH KoMOaitHamu 10 20 % IOCEBOB MOXKHO
yOpaTh KOMOATHOBOM TEXHOJIOTHEH, YTO MO3BOJIUT IMOJJIEPkKATh CEMEHHYIO 0a3y XO3sHCTB B HEOIarompusT-
HBIX TIOTOHBIX ycioBusX. [Ipu aTom bpecrckas o6macTs nMeeT HanbOIBIINI TTOKA3aTeNb 10 YUCITy 000padn-
Bateneii-oueceiBarened Ha 100 ra — 0,23, a obecrie4eHHOCTh THHOYOOPOYHBIMI KOMOATHAMU CaMblif HU3KHAN —
0,11 mwT./100 ra. IIpu akueHTe Ha pa3AeibHYIO TEXHOJOTHUIO HEMAIOBRYKHYIO POJb MTpaeT 00eCIeUeHHOCTD
JILHOCCIOIUX XO035HCTB TepeOmikaMu. KomuecTBo TepeOMIIOK y JTbHOCCIOMUX X03s1icTB bpecTtckoii o0mactu
cocraBisieT 21 mr., uro coctaBnsger 0,34 mr./100 ra. Fimes B Buay, 9TO B OCHOBHOM TPUMEHSIOTCSI CAMOXO/I-
Heie Tepeomiku TCJI-2,4 ¢ mpou3BoauTeIbHOCTRIO 1,58-2.4, To 1y TepebiieHus 6,2 ThIC. ra MOTpeOyeTcs He
Mernee 15 mHell. BO3MOXKHOCTH MpOBEACHHS OJHOKPATHOTO O0OOpAuMBAHUS JICHT JIbHA OOecIieurBaeTCs Ha
100 % 3a cuer obopaumnBatenei-ouechBaTeNieil 1 0oOopaunBaTeneld. AHaAIN3 00€CIIEYeHHOCTH BCITyILIBATE-
JISIMH TIOKa3all, 4yTo npH yucieHHocty 14 mr. (0,23 mr./100 ra) npHO03aBOaR! bpecTckol 00nacTu MOTYT BbI-
MOJIHUTH BCHyIIMBaHue 110 65 % yOupaembix momianeid. O0ecneyeHHOCTh MPEeCcToN00PIIMKAMH COCTABIISET
72 mrr., wm 1,16 mt./100 ra, 94To Takke sSBIseTCS HAUMEHBITNM ITOKa3aTeJIeM Cpelu 00JIacTel, a Jilsl Ipecco-
BaHUs 6,2 ThIC. Ta TpeOyeTcst He MeHee 20 THEei.

BureOckass o00nacTh HacuuThIBaCT S7 €AMHUI] JIbHOYOOPOUHBIX KOMOAWHOB, 4YTO COCTaBJISET
0,52 mrr./100 ra. [pu npomsBoautensHocTr 0,8...1,2 Ta/d Bo3MoxkHO yOpaTh 10 33 % MOCEBHBIX IUIOMIACH.
Bwmecte ¢ Tem umeetcs 14 obopaunBareneii-oueckiBareneid, uro cocrarisieT 0,13 mt/100 ra, 9to mo3Bomser
MIPOM3BOJUTH Ovec ¢ obopaunBanueM okoyio 10 % yOupaeMmbix ruiomaaeid. Hamuuue MmMpoKkoro KoMIniekca
JTHLHOYOOPOYHBIX MAalllMH YBEJIMYMBACT BAPHATHBHOCTH MCIIOJIB30BAHUS TEXHOJIOTHI YOOPKH, YTO HEMAJIOBaXK-
HO TIpH HEONaronpUsTHBIX TMOTOMHBIX YCIOBHsX. OOecnedeHHOCTh TepeOmaKamu coctasiser 41 mrT., wim
0,37 mt./100 ra, a mpecionoopuukamu — 185 m., wmu 1,67 mt./100 ra. Beicokas obecrieueHHOCTh TIPECCIIOz-
OopIIMKaMy TIO3BOJIACT MPOU3BECTH pyJioHupoBanue 11,1 Thic. ra3a 4,7...12,5 nHei.

Ha nByx uspHO3aBomax I'omenbckoit oOnactm umeercs Bcero 4  o0opaumBaTelisi-OuechIBATENS
(0,09 mt./100 ra) u 45 mpHOYOOpOUHBIX KOMOalHOB (1,05 mT./100 Ta), 9YT0 CBUACTENLCTBYET O MPEHUMYIIE-
CTBEHHOM HCIOJIb30BaHUH KOMOAHOBOW TexHOJNOTHH YOOpKH. VICXOzsi M3 JOMYCTHMBIX arpOTEXHUYECKHX
CPOKOB, C YIETOM TTOCEBOB PAa3HOCIIENBIX COPTOB JIbHA, 10 70 % moceBoB ['oMenbckol 061acT MOKHO yOpaTh
M0 KOMOaHOBOM TEXHOJOTWUH U Juib 6,7 % mo pasnensHoi. OOecreueHHOCTh TepeOMIIKAMH COCTABIISAET
13 wrr., wom 0,3 mr./100 ra. O6ecnedeHHOCTh PECCOA00PIIMKaMK cocTaBisieT 72 mrt., win 1,44 mr./100 ra.

I'ponuenckas o6macTh umeeT 36 1T. JTbHOYOOpoUHbIX KoMOaiHOB (0,56 mt./100 ra) u 10 o6opaunBareneii-
oueceiBareneid (0,15 mT./100 ra). 31O MO3BONAET CYAUTH O TOM, 4TO 70 35 % TOCEBHBIX ILIOMIAACH MOMKHO
yOpaTh KoMOaltHOBO# TexHomnoruei u 10 11 % pazgensHoit TexHomorueil. O0ecneyeHHOCTh TepeOrIIKaMu Co-
crapisiet 30 ., win 0,46 mr./100 ra, yTo MO3BOJISIET BHITEPEOUTD MOCEBHBIC MUIomiaau 3a 11...15 nueit. He-
CMOTpSI Ha BBICOKHH YpOBEHb oOecrieueHHOCTH obopaunBarelnsiMu jieHT JibHa (0,82 mr./100 Ta), nx npakrade-
CKO€ IPUMEHEHHUE CAEPKUBACTCS KOCOTOPHIM pebe()OM MECTHOCTH, YTO 0COOCHHO XapakTepHo 11t HoBorpy-
JICKOTO paiioHa. B Takux cirydyasx Bo3pacraeT NOTpeOHOCTh B MPOBEIeHNH BenylmBanus. [TokazaTens obecrie-
YEHHOCTH JIbHO3aBOA0B ['pomHeHcKo# obnacTu BemymuBareasiMu coctrapisger 0,34 mT./100 ra. KomudecTBo
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nmpecnoa0opIuukoB — 78 mT., wiu 1,2 1mr./100 ra, uro aas pynoHupoBanus 4,3 ThIC. ra HOTpedyeTcs oT 6 10
15 nHeil.

Ha wderpipex mpHO3aBOmaXx MUHCKOM 00JacTH CKOHLIEHTPUPOBaHO 74 NHbHOYOOpOUHBIX KomOaiiHa
(1,17 wrr./100 ra), uto Hapsmy ¢ MOruieBcKod 00NacThio SBISETCS HaUOONBIINM MOKa3aTeaeM Cpeau o0a-
cTert pecrrybnuku. Takoe KOTMYECTBO JIbHOYOOPOUHBIX KOMOAHHOB MO3BOJISIET YOUpPaTh KOMOAHOBOM TEXHO-
JIOTHEN TIpH COOJTIOIEHNH arpOTEXHUIECKUX CPOKOB 10 75 % moceBoB. YpOBeHb 00€CIIeueHHOCTH TepeOmIKa-
mu coctapisieT 0,52 wt./100 ra (33 mwT.), 4To TakKe sSBIAeTCs HanOOIBIINM MOKa3zaTesneM cpeau odnacreil. Ho
Hapsiy C BBICOKOW O0ECHEYEHHOCTHIO TEPEOMIKAMH, KOTOPBIE MPEUMYILECTBEHHO HCIIOIB3YIOTCA A pas-
NeNTFHON TEXHOJIOTHH, Y JIbHO3aBO/I0B MUHCKOI oOmacti Bcero 7 obopaumBaTeneif-odechIBaTenel, 4ro co-
craBmsier 0,11 mT./100 ra. Takas obecne4eHHOCTh OOOpauMBATENSIMU-OYECHIBATEIISIMA J1a€T BO3MOXKHOCTD
MPOU3BOJIUTH YOOPKY IO Pa3AeNbHON TEXHONOTHH 110 8 % moceBoB. CTPYKTypa 00ecIeueHHOCTH JIbHOYyO0poU-
HOW TEXHHUKOHM CBHIETENHCTBYET O MPIUMEHEHHH IMPEUMYIIIECTBEHHO KOMOAHOBOM TEXHOJIOTHH YOOPKH JIbHA.
MuHckas obnacts npaktudecku Ha 100 % obecnieuena obopaunBaTesIMUA M BCITyIIUBaTeNsIMU. Mmerotuecst
133 mpecriogdopIrKa 00ECIICUNBAIOT JIMAESPCTBO M0 X KoimdyectBy Ha 100 ra (1,78 mt./100 ra) cpeau obia-
CTe! pecIyOInKH.

OtcyTcTBHE 00OpaymMBaTeNeii-ouechBaTeNe y JTbH03aBOA0B MOTHIEBCKON OOJNIACTH CBHUICTENBECTBYET 00
HEWCIOJIb30BaHUH pa3iesibHON TexHosornd. OOecrne4eHHOCTh JbHOYOOPOUHBIME KOMOAaHHAMHU COCTaBIISET
1,23 mr./100 ra, cpean obmacTeil Hamieil pecyOIMKN 3TO caMbIii BRICOKHH MMOKa3arenb. O0ecleueHHOCTh Te-
pebmnkamu 0,25 mt./100 ra, a konmmgecTBo mpecnogoopimkoB 125 mr. (1,77 mr./100 ra). [Ipun HeBbICOKOM
ypoBHe oOecrnieueHHOCTH MoruieBckoii oonactu obopaunBatensymu (0,49 mr.100 ra), 10CTaTOYHO BBICOKHI
ypOBEHb 00ecTeueHHOCTH BemymmBaressiMu JieHT JibHa (0,55 mt./100 ra). IIpy npou3BOAWTENHHOCTH BCITY-
mmBareneit ibpHa 2,53...3,1 ra/da npHOCeromue Xo03siicTBa MOTrHIeBCKON 00IacTH CIIOCOOHBI MPOU3BECTH 2—
3 pa3oBoe BCHyIIMBaHUE JibHA. JIJI1 PYJIOHUPOBAHMS JHHOTPECTHI HACUMTHIBACTCA 125 mpeccroiOopIuKoB
(1,77 wrr./100 ra) criocoGHBIE MPOU3BECTH PyJIOHUpOBaHKe 7,1 THIC. Ta MOCEBOB 3a 5...12 nHel.

3aBoJCKas TEXHOJIOTHSI YOOPKM JIbHA OTJIMYAETCS OT pa3’esbHOM TeM, YTO OTHEJICHHE CEeMEHHOM 4acTu
yposkasi OT cTeblel MPOU3BOIUTCS B IMHUAX IEPBUYHON mepepabOTKu JhbHA Ha 3aBojax. JIMHUM TepBUYHON
nepepabdOTKH OTEYECTBEHHOTO MPpon3BoacTBa MTA-2J1 11 BBITIOJIHEHHS 3TOW ONEPALMH HE MPHUCIIOCOOICHBI
[8, 11]. Takyro TEXHOJOTHIO YOOPKH MOTYT MPUMEHSTh TOJIBKO T€ 3aBOJIbI, HA KOTOPBIX YCTAHOBJICHBI JINHUH
NEepBUYHOM MepepaboTKu MHOCTpaHHOTO npousBoacTBa Van Dommele ummn Deportere 00opynoBaHHbIE 04echl-
BalOIIMMHU YCTpolicTBamMu. Hanwuue JbHO3aBOZIOB 1O 00JACTSAM PECIyOJHKH U O0CCIICUMECHHOCTD JIMHUSIMU
MEPBUYHOM NepepabOTKY JibHA PUBEICHBI Ha pUC. 4.
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Puc. 4. PacnpeneHeHI/Ie JIbHO3aBOJ0B I10 00J1aCTAM 1 00€CIIEYEHHOCTh MX JIMHUSAMU HepBH‘{HOﬁ Hepepa60TKI/I JIbHa

B pecrybnuke Ha mepepalbOTKe JBHOTPECTH 3aieiicTBoBaHO 20 JTEHO3aBOJOB, Ha KOTOPBIX HMMEETCS
41 muans. B 2021 rogy JpHOCEIOIMME OpraHU3alMsAMU 3aroToBieHo 111 ThIC. TOHH JBHOTPECTHI B 3a4eT-
HoM Bece. [lo cocrostanro Ha 1 siHBapst 2022 roga ee Hamu4Ke COCTaBsUIO 81 ThIC. TOHH.

AHanmu3upysi BO3MOKHOCTh TIOTYYEHHs] CEMEHHOTO MaTepHaia B YCIOBHAX 3aBOJa B JIMHUH ITEPBUYHOM Tie-
pepaboTKH JIbHA, CIIETyeT OTMETUTh, YTO TAKOH BO3MOKHOCTBIO O0JIAJIAfOT JIUIIE 9 JTEHO3aBOJIOB PECITYOITUKH.

Ha npHO3aBOax Bpectckoit 0biacTu ycTaHOBIIEHBI 1BE IMHUY [IEpBUYHOI nepepadotku Deportere (mpowns-
BoauTensHOCTh 1790 kr B wac Ha Tpecte ¢ HOMepoM 1,25) u werbipe nmuann MTA-2J1 (Mpon3BOIUTETHHOCTD
704 kT B wac Ha Tpecte ¢ HoMepoM 1,25). Mcxons u3 TogoBoil MpOW3BOJACTBEHHON IIPOTPaMMBI, JIMHAN TIep-
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BUYHOM TepepadOTKH HHOCTPAHHOTO MIPOM3BOACTBA A0 56 % oT 0011ero o0beMa yOpaHHOH TBHOTPECTHI MOTYT
BBITIOJTHUTD TIEPEPAOOTKY C OT/ICIIEHIEM CEMSIH.

B BureOckoii 00macTu ycTaHOBJICHBI JIBE JIMHUM MEPBUYHON MepepadOTKH MHOCTPAHHOTO MPOU3BOJACTBA
onna nmuHus Van Dommele (mpousBogurensHocTs 1420 kuitorpaMM B 4ac mepepaboTKH TPECThl C HOMEPOM
1,25) u ogHa Deportere, a Taxoke necars auanit MTA-2J1. Tlpu Takoit obecnieueHHOCTH JTHHUSAME TG 31 %
oT 001Iero 00emMa OTyIeHHOM JTHHOTPECTHI 3aBOJIBI CIOCOOHHI ITepepadoTaTh C OTAEICHHUEM CEMSIH.

B I'omenbckoit obnactu umeetcst ogna nunust Deportere u getbipe tuann MTA-2J1. Cnocobnocts 'omens-
CKOIi 00J7aCTH MPOM3BECTH MEPEPadOTKY JILHSIHOTO CHIPhS C OTAETICHNEM CeMSH cocTaBisieT 10 39 % ot oOre-
ro 00beMa 3aroTOBJICHHOU JIbHOTPECTHI.

ObecmnieueHHOCTH [ poHEHCKOH 00TacTH TMHUSIMU TIEPBUYHON MepepaboTku — ogHa auHus Van Dommele,
onHa uaust Deportere u cemb muanid MTA-2J1. Takoe cOOTHOIIIEHHE TMHUN TIEpepaOOTKH IMO3BOJISIET Iepepa-
0aTeIBaTh THHOTPECTY ¢ 0decoM 10 40 % ot ob1iero 00beMa 3aroTOBISHHOTO CHIPHSL.

B MuHckoii ob6nacTi yCTaHOBJIEHA JIMIIL OJHA JTUHUS MHOCTpaHHOro mpousBoacTBa (Deportere) u BoceMb
yaui MTA-2J1. Bo3MOXHOCTB TIEpeTH Ha 3aBOICKYIO TEXHOJOTHIO YOOPKH JibHa Yy MUHCKOH 00nacTi Mu-
HUMabHA — 70 24 % OT 00mero oobemMa 3aroTOBIEHHOH JIBHOTPECTHI MOYKHO ITepepadoTaTh C OT/EICHHEM
CeMsIH B YCIIOBHAX 3aBOJIA.

Ha getsipex jpHO3aBOAax MOTHICBCKON 00JIaCTH TaKXKe YCTAaHOBJICHA OJHA JUHMS Deportere u mecThb Jiu-
it MTA-2J1. OtoT pernon cnocodeH nepepadorats 10 30 % oT o01ero 00bemMa 3aroToBJICHHON JIBHOTPECTHI
C OT/ICIICHUEM CEMSIH.

Crnenyer OTMETUTb, YTO MIPUMEHEHHE 3aBOJICKON TEXHOJIOTHUH MOIyUYeHHs ypOosKasi IbBHOCEMSH B TEXHOJIOTH-
4eCKOW JIMHUM BBIPAOOTKM JJMHHOTO BOJIOKHA TpeOyeT Oosiee TIIATENbHOTO MCCICAOBAHUS, a KOHCTPYKIIUS
MIPUMEHSIEMOTO TIPH 3TOM TPeOHEBOTO OUYECHIBAIOIIETO YCTPOHCTBA HE YAOBIETBOPSET TPeOOBAHUSAM OTpace-
BOTO perjiaMeHTa 10 BO3/ICIBIBAHUIO U YOOPKE JIbHA JIJIsl BRIMTOMHEHHS oveca [12].

s Gonee Ka4eCTBEHHOW OLEHKU 00ECTIEeYeHHOCTH JIBHOCEIOIMX XO35HCTB HEOOXOAUMO M3YUUTh Mapoy-
HBI COCTaB UMEOIIEHcS TbHOYOOPOYHOH TeXHUKHU. [10CKONBKY OT/IMYME MO MPOU3BOIUTEIBHOCTA OJHUX U
TeX K€ HAaMEHOBAaHHUI TEXHUKH CYIIECTBEHHO pa3HUTCA. Tak, HalpuMep MPOU3BOAUTEIFHOCTh 3a YaC OCHOB-
HOTO BpEMEHH JIbHOYOOpO4YHOTO KoMOaiiHa «J[BuHa-4M» cocrasnsier 0,51 ra, a IpOM3BOAMTENBLHOCTE CaMO-
XOJHOTO JBYX MOoTOoYHOro JikHokoMOaitH UNION — 1,2, pa3Huia npu 3ToM coctasiser 2,35 pasa [4].

N3-3a HEBO3MOKHOCTH TIPOTHO3UPOBAHUS TOTOAHBIX YCIOBHI B MEPHOA YOOPKH U BBHICOKOTO PUCKA TIO-
Tepu ypoxasi B OOJBIIMHCTBE XO3SCTB MUCIONB3YEeTCs BApUaHT YOOpKU ¢ Hanboyiee BHICOKMMH 3aTpaTaMu
TpyZ.

Jlo Hacrosmiero BpeMeHH He pa3paboTaH paOOTOCHOCOOHBIN TMPOWU3BOJICTBEHHBIH 000pauYnBaTEIh-
OYeCHIBaTENb JICHT JIbHA, KOTOPBIH [T YCIOBH benapycu kpaitHe HeoOXOauM.

3akaoueHue

AHanmu3 0OECIIEYeHHOCTH JIbHO3aBOJ JIbHOYOOPOYHOW TEXHHUKOW B pa3pe3e TeppUTOPHAIBHO-
aJIMUHHUCTPATHUBHBIX €IUHUI] PECITyOJIMKN ITOKa3all, 4T0 o0ecredeHHOCTh obnactelt PecnyOomuku bemapych
JTHHOYOOPOYHON TEXHHUKOW OTIMYAETCS HE TOJILKO 10 KOJIMYECTBY, HO M MO CBOEH CTpyKType. JIbHO3aBOIBI
Bpectckoif obmacTu 11 MOMy4YeHHs] CEMSIH JIbHA MCIIONB3YIOT MPEUMYIIECTBEHHO Pa3JIENbHYI0 TEXHOJIOTHIO,
mipu 3toM 110 20 % 1moceB crocoOHBI yOupaTh KOMOaitHOBOM TexHoioruei u 56 % — 3aBonckoil. JIbHO3aBOIBI
ButeOckoit obnacTu obecrieueHbl Hanbosee IMUPOKUM KOMIUIEKCOM JIbHOYOOPOYHBIX MAIllMH TIO3BOJISIFOLITHX
MPUMEHEHNE Pa3INYHBIX TEXHOJIOTHH yOopku: 1o 33 % xombaiiHOBO# TexHonoruei, 1o 10 % pasaensHON
TexHosorued u o 31 % 3aBonckoii. JIbHOCerommMe xo3siicTBa ['oMensckoii 00iacTu COCOOHBI yoparth /10
70 % xoM0OaliHOBOM TexHoMorHeH, 10 39 % 3aBoackoi u Jmmib 6,7 % pa3nenpHOM. JIbHO3aBOABI [ potHEHCKO
00J1acTH B3SUIM KYPC Ha pa3BUTHE pa3JebHON TEXHOJIOIHH, 10 35 % MOCEBHBIX IJIOIIA/ICH CIIOCOOHBI yOpaTh
KoMOaiiHOBOW TexHosorueH, 10 11 % pasnenbHoi TexHonorued u 40 %. CooTHOIIEHHE BO3MOKHOTO TIpHUMe-
HEHUE TEXHOJIOTHH yOOpKH JibHO3aBoAaMu MuHckoi o0nactu — 10 75 % xoM0OaitHOBOH TexHoIoTHel, 10 8 %o
pa3zmenbHOM TexHojoruei u a0 24 % 3aBoackoi. JIbHO3aBOABI MOTHIIEBCKOM 00JaCTH MCHOIB3YIOT MPENMY-
IIECTBEHHO KOMOAHHOBYIO TEXHOJIOTHIO MMEET BO3MOXKHOCTh yOupaTh 70 30 % MOCeBHBIX IUIOMIANCH 3aBO/I-
CKOI TEXHOJIOTHEH.

[IpoBenenHsIit aHamM3 padoT, MOCBAIICHHBIX yOOPKE JbHA-TOJTYHIIA B CIOKHBIX MOTOHBIX YCIOBHSAX IMO-
Ka3bIBAaeT, YTO MCIIOJIb30BAHNE MEXAHM3UPOBAHHBIX TEXHOJIOTHH OCIOKHEHO M3-3a JIIMUTA pe3epBa BPEMEHU
yOOpKH, T. €. BpEMEHH, KOT/1a JIbHSIHOE ChIPhE HAXOIUTCSl B COCTOSHUM KOHAWIMOHHON BIIQXKHOCTH M €r0 Kaye-
CTBO €lIe He YCIEeJ0 CHU3UTHCS. D(PPEKTUBHOE UCTIONIB30BAaHNE HMEIOILET0Cs pe3epBa BPEMEHHU TIPH MIPUMEHE-
HUHM MAIIUHHON TEXHOJOTMH CBA3aHO C HEOOXOIMMOCTHIO ONTUMH3AIMH KOMIUIEKCA TEXHHUECKUX CPENCTB.
Tak Kak WCHONB30BaHME MEXAHW3WPOBAHHBIX TEXHOJIOTHH TOCIE MPOCHIXaHUS JHHOCBHIPHS OT TOBTOPHBIX
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0CaJIKOB CBSI3aHO C CYIIIECTBEHHBIM CHIDKEHHEM KauecTBa, BOSHUKAET 3aj[ada OMpeNeleHus pe3epBa BpeMEeH!
WCTIONb30BaHMs 0a30BOI MEXaHM3WPOBAHHON TEXHOJIOTHUH B PA3IMYHBIX ITOTOTHBIX YCIOBHAX U MPOBEICHHUS
Ha 3TOM OCHOBE ONTHUMM3AINK KOJIMYECTBEHHOTO COCTaBa KOMILUIEKCAa TEXHUUECKUX cpeacTB. OHOBPEMEHHO,
YUUTBIBasT HEOOJBIION JIMMUT pe3epBa BPEMEHU HCIIOJB30BAHUS KOMILICKCA TEXHHUYSCKHX CPEICTB 0a30BOM
TEXHOJIOTHH, BO3HUKAET 3aj[ada OINpeeNICHIS IMMHTA Pe3epBa BPEMEHH ITEPCIEKTHBHBIX TEXHOJIOTHN U ONTH-
MU3AIMH UX KOMIUIEKCA TEXHIIECKHAX CPEICTB.

Jlist onpenenieHus ONTUMAIBLHOTO KOMILIEKCA MallluH YOOPKHU BIIAXKHOTO JILHOCBIPS 17151 CPOPMUPOBAHHBIX
paroHaIbHBIX BAPUAHTOB TEXHOIOTHH HEOOXOAUMO Pa3padoTaTh allfOPUTM ONTHMHU3AINH KOMILIEKCA TEXHHU-
YEeCKHX CPEICTB yOOPKHM BIAXHOTO JIBHOCHIPBS M TIPOTpaMMHOE OOecTiedeHre sl BBIOOpa ONTHMAIEHOTO

KOMIIJICKCA.
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3axeamada. Bpe3yﬂbmame omo2co Yacmov naacma ocmaemcs Hepaé’pleCﬂEHHOlZ. Hoamo,uy npu co30anuUU COBPEMEHHbIX Ome4ecneeHHblx
aepezamog 071 6e30MeanIbHOL OCHOBHOU 0OPAbOMKU NOUBbI, 8 COCMAB KOMOPIX 8X00SM Yu3ebHble padoyue OpeaHbl, O4eHb GAXHCHO,
ymobwl KOHCmpyKmopa pacnojiazaiu mamepuailadmu, Komopbsle No360J51U Obl UM 000CHOBAHHO NOOXOOUMb K npoeKmuposanuIo oan-
HblLX acpezamoes U ux pa6ot1ux Op2anoe6, 6 MOM 4ucie u C y4emom nojlHombsl poblXji€HUs. Xoms ()ezicmeyiowee 6 Hacmosujee epems 6
Pecnybnuxe Benrapyco nHopmamuenvle OOKYMeHmMbl HA paspabomKy noveooopadbamvlearoujux MAawiut u He coO0epicam c8e0eHull o
MOM, KaKou 6blcombl Q0CeH Oblmb 2pebenb U KaKas nIowadb niacma modxcem 0vims HeoOpabomarnHol, HO 0l PACYemos 6 Kade-
cmee OYEHOUYHbIX Kpumepuees, KOmopvblMu noab3yOmcs 3apy6&’)f€l—lbl€ ucczzet)oeame]m, MOIICHO NPpUHsms eblcomy 2p€6H}l, Komopast He
odoncna cocmasnams 20 cm u naowads obpabomannozo niacma, komopas 0onxcia ovims ne menee 60 %. Ilpu npoexmuposanuu
noueoo6pa6amb13aiou;ux azpezamoes ¢ 4Yu3ejibHblMU pa6otmmu opeanamu Heobxo00uMo yuyumbsledms GIUAHUE HA NOJIHOMY DblX/IeHUs
00pabamvieaemozo umu NAACMAa MaKux Gaxmopos, Kax WupuHa mexcoyciedwvs, enyoura oopabomxu noussl, WupuHa 0010ma Uiy
Janel, yeoa 60K06020 cosuza nouesl, Koauvecmeo pa6otmx opearnoe Ha azpecame. YCmaHOGﬂeHO, umo ¢ yeeiudenuem uupunbl mestc-
dycneobs, yena 60Kk08020 cosu2a nouebl, A MAKI’ce ¢ yMeHbuleHueM 2yoursl 00pabomxuy, Wupuhsl 00J10md, KOIULecmeda pabouux
OpeaHoe6 Ha azcpezame noJHomda PolXjileHUsl ymMeHbutaemcs.

Knroueewvie cnosa: ]7(160'414@ Op2ansl, 4u3ejiibHble, pblXjierue, KyJabmueamop, KOHCmpYKyuu, azpecamaol, mamepudailbl, NpOEKmMupo-
sanue, 06pabomKka noyswvl, 6e30MEANbLHASL, PAPUK.

The article presents a study of the influence of various factors on the indicators of the completeness of loosening by chisel work-
ing bodies. This is due to the peculiarity of the technological process performed by chisel working bodies, which lies in the fact that
loosening by such working bodies is carried out with an undercut of the formation along the width of the capture. As a result, part of
the formation remains unbroken. Therefore, when creating modern domestic units for non-moldboard main tillage, which include
chisel working bodies, it is very important that the designer has materials that would allow them to reasonably approach the design
of these units and their working bodies, including taking into account the completeness of loosening. Although the current regulatory
documents for the development of tillage machines in the Republic of Belarus do not contain information about how high the ridge
should be and what area of the layer may be uncultivated, but for calculations, as evaluation criteria used by foreign researchers,
one can take the height of the crest, which should not be 20 cm, and the area of the treated formation, which should be at least 60%.
When designing soil-cultivating units with chisel working bodies, it is necessary to take into account the influence on the complete-
ness of loosening of the layer they process, of such factors as the width of the intertrack, the depth of tillage, the width of the chisel or
paw, the angle of lateral shift of the soil, the number of working bodies on the unit. It has been established that with an increase in
the width of the track spacing, the angle of lateral shear of the soil, as well as with a decrease in the depth of processing, the width of
the bit, the number of working bodies on the unit, the completeness of loosening decreases.

Key words: working bodies, chisel, loosening, cultivator, structures, aggregates, materials, design, tillage, non-moldboard,
schedule.

Brenenne

B nocnennne roael B Pecniybnuke Benmapyck npu mpoBeneHHH OCHOBHON OOpaOOTKH MOYBBI HAPSLY C
TPaJIUIIMOHHON OTBaJbHOW BCIAIIKOW IIUPOKO Hadyayla MCIIOJIb30BaThCSA U Oe30TBaibHAs oOpabotka [1, 2].
Jiist TeXHHYECKOTo o0ecIieueHrs Takoi 00pabOTKY Ha psijie 3aBOJIOB PECITyOIMKH HApsy C BBIITYCKOM arpe-
raTOB OTEUECTBEHHOTO MTPOU3BOJICTBA OCYIIIECTBICHO BOCITPOMU3BOJICTBO OTACIHHBIX 3apyOSKHBIX arperaTos,
B KOTOPBIX ISl PBIXJICHUS TOYBBI HCIIOJIL3YIOTCS YU3eNbHBIE paboune opraHpl. OHAKO MPAKTUKA MX HC-
MOJIL30BaHUs MOKa3aia, 4YTo B YCIOBUSAX bermapycu oHM He Besne oOecneunBaroT TpeOyeMyro pacTeHUSIMU
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MOJTHOTY PBIXJICHHS. DTO CBA3aHO ¢ OCOOECHHOCTHIO TEXHOJIOTMYECKOTO TPOIIECCa BBIMIOTHIEMOTO YU3EIb-
HBIMU Pa0OYMMHU OpPTaHAMHM, KOTOpasi 3aKIIF0YAETCS B TOM, YTO PHIXJICHUE TAKUMH Pa0OYMMHU OpraHaMH OCY-
LIECTBIACTCS C HEJOPE30M IIacTa 1Mo MIMPHHE 3aXBaTa. B pesynbraTe 3TOro 4acTh IIacTa OCTAaeTCs Hepas-
peixsieHHOH. [To3ToMy Tipy CO31aHNU COBPEMEHHBIX OTEYECTBEHHBIX arperatoB Jiisi 0€30TBAILHON OCHOBHOM
00pabOTKH MOYBHI B COCTAB KOTOPBIX BXOST YM3ENbHBIE pabodre OpraHbl O4eHb BaKHO YTOOBI KOHCTPYKTO-
pa pacronarajiy MatepuanaMi, KOTOpbIE TO3BOJISIIM Obl KM OOOCHOBAHHO TOJAXOAHTH K MPOSKTUPOBAHUIO
JAHHBIX arperaTtoB ¥ UX pab04YHMX OPraHOB, B TOM YHCJIC U C YYETOM IOTHOTHI PHIXJICHHSL.

B cBsI3M ¢ 3TUM IIENbIO0 JTaHHOW CTAThU SIBISICTCS TEOPETHUYCCKOE HCCIICAOBAHUEC BIMSHUS Pa3TUIHBIX
(haKTOPOB HA TIOKA3aTEIN TTOJTHOTHI PHIXJICHUS YH3EILHBIME PA0OYHUMH OpraHaMu.

OcHoBHas YacThb

UzBecTHO, UTO MpH paboTe YU3ENBLHOIO paboyero opraHa cedeHue pPa3pbIXJICHHOW UM MOJIOCHI pacIIupsi-
€TCsl CHI3Y BBEPX 3a cueT OOKOBOTO CABHTa ILIACTA TI0 YTIIOM @ (pHC. 1, a), KOTOPBIi 3aBUCHUT OT TaKuX (hak-
TOPOB, KaK MEXaHUYECKUW COCTAB IMOYBHI, BJIAKHOCTh ITOYBHI U APYTUX (PAaKTOPOB, U COCTABIISAET IS JICPHO-
BO-TTOJI30JUCTEIX MouB 40—-60°.

W3BecTHO M TO, 4TO OGOKOBOW CABHI' TIOYBBI OTMEUACTCS JIMIIb B CIOE MOYBHI ONPEICIICHHON TITyOWHBI,
KOTOPBIA HE JTOJDKCH MPEBBIIIATh TaK HA3bIBACMYIO KPUTHYECKYIO TiryOuny h. = 32-36 cM, T.K. mpu phixiie-
HUM Ha TIyOHHY OOJIbIIe KpUTHUYECKOHM, CIIBUT TTOYBHI IPEKPALIaeTcsl, ¥ HIDKHISL 9aCTh Pa3pPBIXJICHHON ILJIO-
IaId UMeeT BUJI IIENN C BEPTUKAIHHBIMU cTeHKaMu (puc. 1, 0).

I

R

. T
p\% § 4 o P;

t : N
N : b
V] =
<
a) TIyOrMHa MEHBIIIE KPUTHIECKOU 0) riryOuHa 00JIbIlIe KPUTHUECKON

Puc. 1. CeueHune nonoc mMouBbl, Pa3phIXJICHHBIX HA INIyOWHY MEHBIIYIO M HPEBHIIIAOITYI0 KPUTHIECKYTO

Kpome 3T0oro, M3BeCTHO, YTO MOCIE NPEIBAPUTEIHLHOTO PHIXJICHHS BEPXHEro cios Ha riyouny ho (puc. 2)
HOBasi KpUTHYECKas TyOuHa N, pa3phIXJICHHOTO CII0s yBEJIMYMBACTCS Ha TIyOuHY, OJU3KYI0 K ho, a 00KOBOI
CIIBHT IUIACTA UJIET HE OT KPUTUUECKOM rITyOHHBI Ny OTHOCIOMHOrO PIXJICHHS, a ¢ OOJIbLICH, OT HA MOJIOCHI,
riyOuHa KOTOpOit paBHa:

hk’ = hg + ho. (1)

Puc. 2. CedeHue moyiochl MOYBBI C MpeaABapUTEIIbHBIM PBIXJICHUEM BEPXHETO CJIOA

[Ipu 3TOoM yron 60koBOTO cABUra  He u3MeHsetcs [3, 4].

Tak Kak B KOHCTPYKIIMH COBPEMEHHBIX arperatoB Iepe] UX YM3eIbHbIMU pabounMH OpraHaMu, Kak Impa-
BHJIO, YCTaHABIMBAIOT IHCKOBBIE paboune OpraHpl, KOTOPHIE MPOW3BOANAT NPEABAPUTEIHHOE PBHIXJICHHE
BEPXHETO cJI0s Ha riyouHy ho paBHyto 12 cM u Oosiee, TO KpuTHYECKas ITyOHMHA PHIXJICHHS JJIsl TAKUX arpe-
raToB yBelmuuBaeTcs Ha ho u Oyner cocraBnsath He 32-36 cm. a 44-48 cm [5, 8, 9, 10].

[Tockonbky MakcUMasbHask TTyOWHA PHIXJIEHUS IJIsl YM3EIbHBIX arperaroB He npessimaet 40 cM, To ams
JATbHEHIIINX pacdeToB MPUMeEM cxeMy (puc. 3), Tae OOKOBO# CIBHT MOYBHI HE HAET OT JHA OOPO3IbI.

/ I

\

Puc. 3. Cxema mis onpeneneHus BBICOTHI TpeOHEi Mex Iy UM3eIbHBIMH pabOIHMH OpraHaMy
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JI7ist OTICHKH Ka4ecTBa PHIXJICHUS MOYBBI YU3EILHBIMU pabouynuMH opraHaMu OyJieM UCIIOJIb30BaTh K03(-
(bUIMCHT MOTHOTHI PHIXJICHUS K, ompeesseMplii Kak OTHOIIEHHE 00pabOTaHHON K OOIIeH oA, Bhpa-
JKEHHOE B MPOICHTAX:

K :Si.loo %, ®)

b3
rae S — IWIoMmaab ceYeHus B3PhIXJIEHHON YacTH IJ1acTa B IONEPEYHOM ceueHHH, M%; Sy — 00Ias MIomaib
HONEPEYHOro CEeYeHHUs I171acTa, M2,
[Tnomanb ceueHus B3PHIXJICHHOW YaCTH TUIACTA S OTPEIEIINM KaK:
S=S:-Si, 3)
rae Si — MIoma/b HONEPEYHOTO CEYEHUs HEPAa3PYIIEHHBIX TpeOHEM, M2,
C yuerom Beipaxkerns (3) ¢popmyna (2) mpuMeT BHULI:

k:ﬁ-looz(l—i)-loo %. (4)
Sy Sy
[Inomane Hepa3pymIeHHBIX TpeOHEeH onpeaenuTcs mo popmye:
(B-b)’
5, =(n-DS, =(1-1) = tgo, 5)

1€ N — YKCII0 PaboYMX OPraHoB, IT.; Sy — MUIOIAL rPebHEl, M2 B — pacCTOsHHE MEX1y PabourMHU Op-
raHamu (LIMPUHA MEXKITYCIIebsI), M; D — IIMpUHA 10JI0Ta WITH JIaTIbl, M.
Janee onpenenuM IIOIMAAb CEUEeHHs IIacTa:

Ss = h-By, (6)

rae h — riryOuHa peixieHus miacrta, M; By — KOHCTpYKTHBHAS [IMPUHA 3aXBaTa, M.
C yueToM TOro, 4TO:

B« = (n-1) B + b. (7
Torma obmas miomams IIOIIEPEYHOI0 CEUECHUA COCTABUT:
Sy = [(n-1) B + b]h. (8)

[oacraBuB nonyveHHble BepakeHus (5) u 8) B popmyny (4) momyyum:

(n—l)Mtga)

_q1_ 4 100 %
k=1 CEE 100 %. Q)

Takum o06pazom, mongydeHHOE BhIpakeHHe (9) MOKa3bIBaCT CBSI3b MEKIY IMOJTHOTOW PBHIXJICHUS YN3EITh-
HbIMH paOOYMMHU OpraHaMU U BIHMSIONIMMYU Ha He€ (akTopaMu, TAKMMH KaK IIIUPUHA MEXTyCIIebsl, [TyOnHa
00pabOTKH, IMMPUHA J0JIOTA WM JIalbl, YyTOJI OOKOBOTO CIIBUTA TIOYBBI, KOJUYECTBO PabOYMX OPraHOB Ha
arperare.

Uccnenyem BimsHue 3THX (DAKTOPOB HA IMOJHOTY PBIXJICHUS MyTEM HM3MEHEHUS OIHOTO M3 HHUX IPH
HEU3MEHHBIX OCTAJIbHBIX, & IOJyUYCHHbIEC 3ABUCUMOCTH OTOOPa3UM Ha rpaduKax.

Ha puc. 4 npencraBnen rpaduk 3aBUCUMOCTH KO3 PUITUEHTA MOTHOTHI PHIXJICHHUS K OT MIMPUHBI MEXK-
yenmeabs Bupu b=0,1 m; n=35mr.; w =45° h=0,4 m.

k, %

120 T

| 100 | o722 ‘
iai ) | 9323

86,76

80 +

|s6,7
60 :

40

20

0 +—  E— + + + +  E—— | B,m
0,1 0.2 03 04 0,5 0,6 0,7 08083 09

Puc. 4. I'paduk 3aBucuMocTd K03 PHUIHEHTa MOTHOTHI PHIXJICHHS K OT HIMPHHBI MEXIyCienbs B

U3 rpaduka (puc. 4) BUIHO, 4TO MPU YBEITHYSHUN MIMPHHBI Mexaycienss B ot 0,1 1o 0,9 M xoadurm-
€HT MOJIHOTHI peIxyieHns ymeHbinaercs ¢ 100 % mo 56,7 %.
3aBUCHMOCTh KO3()(UIMCHTA MOJHOTHI PHIXJICHHS K OT IMIMPHHBI A0JioTa D ¥ OIMPHHBI MEXIyCIEabs
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B npu h = 5 mr.; w = 45°; h = 0,4 M npencraBiaena Ha rpaduke (puc. 5).

k, %
110

100 l - ! ‘

80 >

D P e

50

+

40 + B, m
0,05 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8

Puc. 5. I'paduxk 3aBucuMocTi K03 dHIHeHTa TOTHOTHI PHIXJICHUS K OT IHPHUHBI MEXAyclieabss B i mupuHsl gonora b:
1)b=0,05m;2)b=0,1m;3)b=02m
U3 rpaduka (puc. 5) BUIHO, YTO MPH OJHUX M TEX K€ 3HAUYCHUSAX IIHPUHBI MEXKIYCIeNbs B ¢ yMeHbIIe-
HUEM IIMPHUHBI 0JI0Ta D MONMHOTA PHIXJIEHHUS TaK)Ke YMEHBIIACTCS.
Ha rpaduke (puc. 6) mpeicraBieHa 3aBUCHMOCTh KOD(D(DHUIMEHTA ITOJHOTHI PHIXJIEHUS K OT IIUpHHEBI
MeKIycienbst B u yrima 60koBoro capura moussl @ npu N =5 mT.; h=0,4 m; b =0,1 m.

k%
110

e i\‘\
%0 SN

80

70

60

50

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9

Puc. 6. I'paduk 3aBHCUMOCTH IIHPUHBI MEXAYyClebst B oT ko3 duiierTa MoIHOTHI phIXJIeHHUs K i yriza G0KOBOTO CABHIa ®:
1) ® =40°; 2) ® =45°; 3) ® = 60°
W3 rpaduka (puc. 6) BUAHO, YTO NPU yBEIUUYESHUHU yria @ oT 40° mo 60° mmpuHa Mexaycieabs B npu
KOTOpOii 00ecrieunBaeTCs MOJIHOTA phixiieHus 60 %, yMEHbIIUIIACh.
Ha rpaduke (puc. 7) mpeacTaBieHa 3aBUCHMOCTh KOI(DGHIMEHTA MOTHOTHI PHIXJICHHUS K OT MIMPHHBI

MeKaycienbs B u konmaectBa pabounx opranos N mpu h = 0,4 M, w =45°, b=0,1 m.

k, %
100 m—

AN

80

N
. N

50 B,m
0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9

Puc. 7. 'paduk 3aBUCHMOCTH IMPHHBI MEKIyCIenbs B B 3aBiCcHMOCTH OT KO3 (HUIIIEHTa TOTHOTHI PhIXieHHs K
U KoJMuecTBa pabounx opranoB N:1)n=4;2)n=5;3)n=9

U3 rpaduka (puc. 7) BUIHO, YTO KOIUYECTBO paOOYNX OPTaHOB MPH OJTHUX U TEX Ke 3HAYCHUSAX NIHPHHBI
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MEX[yClebst B He 0Ka3bIBaeT CYIIECTBEHHOIO BIMSHUS HA IIOJHOTY PHIXJIEHUS, XOTS C YBEIUIEHUEM KOJIH-
4ecTBa pabOYMX OPraHOB ITOJHOTA PHIXJICHUS HE3HAYUTEIIHHO CHIKACTCS.

Ha rpaduke (puc. 8) npeacTaBieHo BIMSHUAE Ha TIOJHOTY PBIXJICHUs IIyOHHBI 00paboTku h, mpu paznny-
HBIX 3HAYCHUAX HIMPUHBI MEKAyCIeabs B u w =45° b=0,1 m; n =5 mir.

k, %
110

100 | 97,22 ‘
100 I3 i i

| 963
90

80,94 2
274
} < 68,97

70 i
66,67 [
‘ 62,88
60

1 58,62 = 56,76
‘ 50,57
50 +—— B,m

0,1 0,2 03 0,4 0,5 0,6 0,7 08 0,9

80 -

74,3

Puc. 8. I'paduk 3aBHCUMOCTH IIHUPHUHBI MEKAYyCIeIbst B oT koaddumrenTa moaHoTs peixiieHust K u riry6ouubr 06padorku h:

1)h=03m;2)h=04m

W3 rpaduka (puc. 8) BuaHO, 4TO TTyOHHA PHIXJICHUS MOYBbI N OKa3bIBAET BIUSHUE HA MOTHOTY PHIXJICHUS
MIPU OJTHUX M TEX K€ 3HAYCHUSIX HIMPHHBI MEKIYCIIEAbs: YeM OO0JbIle rTyOrnHa, TEM JIy4Ile PhIXJICHHUE.

Hapsiny ¢ k03 ¢upeHToM NONMHOTHI PBIXJICHHS, 0COOEHHO TPU MPOCSKTUPOBAHUHU TTOYBOOOpaOAaTHIBAIO-
LIMX arperatroB il 00pabOTKU CKIOHOBBIX 3€MeENb, BXKHOE 3HAUCHHE IUIS NMPENOTBPALCHHS BHYTPUIIOU-
BEHHOTO CTOKa BOJIBI UMEET BBICOTA I'PeOHsI, KOTOPBIH 0Opa3yeTcst Ha JHE OOPO3/bI TOCHE MTPOX0a YH3EIhb-
HBIX pabOYMX OPraHoB.

BricoTy rpe0Hs @ MOXKHO OTpeAeTuTh Ha OCHOBAHHUH CXEMEI (prc. 3), KoTopas OyAeT paBHa:

a= B-b ‘tgw, (10)
2

rae B — mmpuHa MeXIycienbs, M; b — mupuHa nomota, M; @ — yroi 60KOBOTO CIBUTa MOYBbI, TPA/I.

C y4yeToM TOTro, YTO IIUPHHA JIOJI0Ta (JIalbl) B 3aBUCUMOCTH OT YCIIOBUI MOXeT n3MeHATbes oT 0,25 1o
1,0h, a paGoune opraHbl KOMILUIEKTOBAThCSI HAOOPOM CMEHHBIX JIOJOTHEB PA3IMYHON IIHPHHBI, TO PacyeT
BBICOTBI TPEOHS & MPOBEEM UIs A0JI0TheB mmpuHoit ot 0,25 1o 0,3 mpu h = 0,4 M, @ = 45° u mMUpUHE MEK-
nycienss uaMmensiemoit ot 0,05 1o 0,7 m.

3aBHCHUMOCTD BBICOTBI IPEOHS & OT IIUPHHBI J10J10Ta b 1 mmpuHbl MexIyciienbs B npeacrasnena Ha rpa-

¢uke (puc. 9).

0,35

0,3

0,25

0,2

0,15

0,05 0,1 0,15 0,2 0,25 0,3 0,4 0,5 0,6 0,7

Puc. 9. I'paduk 3aBUCHMOCTH BBICOTHI I'peOHEH & OT MIMPUHBI MEKAYCIIEIbS PHIXIUTEIBHBIX paboYrnx opraHos B
u mmpuHsl goora b: 1) b=0,05m;2) b=0,1 M;3)b=02m;4)b=0,3 ™

U3 rpaduxa (puc. 9) ciuenyer, 4To ¢ YBENWYCHHWEM LIMPHHBI JI0JIOTA BBICOTA TPEOHS YMEHBIIAETCA, a C
YBEIMYEHUEM HIMPHHBI MEXKAYCIIe/Ibsl, HA000poT, yBenmuuuBaercs [11, 12, 13, 14].

3axkiroueHue

Xota geicTByromue B HacTosmee BpeMs B PecyOnuke Benapyck HopMaTHBHBIE JOKYMEHTHI Ha paspa-
00TKy MO4YB0OOpabaTHIBAIOIINX MAIIMH M HE COAEPXKAT CBEACHUI O TOM, KaKOH BBICOTHI IOJDKEH OBITH Ipe-
OeHb M Kakas IUIOIIa/Ib IJIacTa MOXKET ObITh HeoOpaOOTaHHOM, HO JUIS PacuyeToB B KayeCTBE OIIEHOYHBIX
KPUTEPHEB, KOTOPHIMU MOJB3YIOTCS 3apyOeKHbIEe HCCIEI0BATENN, MOXHO MPUHSATH BHICOTY I'peOHs, KOTOpast
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He J0JDKHA cocTaBiaTh 20 cM u 1miomans o0paboTaHHOTO MIIacTa, KOTopas JHoJDKHA ObITh HE MeHee 60 %
[6, 7, 15, 16].

[Ipu mpoekTHpoBaHUU MOYBOOOPAOATHIBAIONIUX arperaToB ¢ YN3EIbHBIMU pabOYMMU OpraHaMu He00X0-
JTUMO YYHUTHIBATh BIIMSHUE Ha TIOJHOTY PHIXJICHHS 00pa0aThIBAEMOT0 UMH IJIACTA TAKUX (PAKTOPOB, KaK IIH-
pHHA MEXKIyCIe/bs, NTyOuHa 00pabOTKH MMOYBBI, IIMPHHA J0JIOTA WM JIAlbl, yTOJI OOKOBOTO C/IBUTA MOYBBI,
KOJINYECTBO PabOYHMX OPraHOB Ha arperare.

Y CTaHOBICHO, YTO C YBEIMYCHHEM HIMPUHBI MEKIYCICNbs, Yriila OOKOBOIO CJBHra IOYBBI, a TAKXKE C
YMEHBIIIEHHEM TITyOHHBI 00pabOTKH, IIMPUHBI J0JI0Ta, KOIWYecTBa pabOUMNX OPraHOB Ha arperarte MOJIHOTa

PBIXJICHUA YMCHBIIACTCA.
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Ipobrema onpedenenuss onmumManbHblx 3PHEeKMUsHbIX noKazamenel MmpaKmopHo2o Ouselisa npu pabome Ha CMECesOM MONIUBE
SABNAEMCS 8eCbMA AKMYATbHOU. /[ peuienus 0aHHOU npoonembl HeoOX00UMO Onpedeuns Yeieeyro QYHKYU OnmumMusayuu d¢-
(])eKmuBHblx noxa3ameﬂezi, a 3amem cpaHuydnbvle YClo6Usl. B ces3u ¢ amum yeivio pa60mbl Aejisiemcia onmumusayus agbd)exmuenblx
nokaszamernetl mpaxKkmopHo20 ousens npu pa60me HA cmecesom monjuee. Haylmaﬂ HOBU3HA pa6omb1 3akianuaemcs 6 onpedeﬂemm
ONMUMATBHBIX 3a8UCUMOCTEN dPheKmUBHbIX noKazameneil MpakmopHo2o ouseisa npu pabome Ha cmecegom monauge. /[nsa docmu-
JHCEHUS NOCMABIEHHOU Yeau He0OX00UMO peuums HeCKObKUX 3a0ay. Bo-nepauvix, onpedenums camy yenesyio yukyuio sgpgpexmus-
HbIX nokaszamenel. Bo-emopuix, onpedeaums epanuynvie yciosus u npouzsecmu pacuém. Pacuém xkpumepus onmumusayuu 3¢ gex-
MUBHLIX Noxasameell Obll NPOU36edeH Olisl 6CeX PAOOUUX HASPY30UHBIX U CKOPOCHIHBIX PEeXNCUMO8 Pabomvl mpaKmopHo2o Ou3eis
mapku JI-245.582 pasmepnocmoio 44H 11,0/12,5 npu pabome na CT, cocmosswyum uz JIT u pancosoeo macna (PM). B pesyriemame
NPOGEOEHHBIX UCCIEO08AHULL ObLL OnpedeneH Kpumepuii ORMuMu3ayus 3@OeKmusHbIX noKazamenel mpaKkmopHo2o ouzeis npu pa-
6ome Ha cmecesom monause. IIpoGedeH bl aHAIU3 Pe3YTIbMAmo8 pacuéma Kpumepus ONMuMu3ayuu Q@ekmusHuix noxazamerneil
mpakmoprozo ouzens mapxu /[-245.552 pasmeprnocmuro 44H 11,0/12,5 npu pabome na CT, cocmoawum uz T u PM nokasan, umo
npu ysenuuenuu PM ¢ CT (Mat) om 0 0o 80, p, om 0,2 0o 1,0 MIla, a maxoce n om 1200 do 1800 mun™ npusooum x ynyuwenuio
aghpexmusnwvix noxazameneii 0o 28 %. llpu ysenuuenuu oonu Mat om 30 oo 80 %, cnuowcenuu p, om 0,6 0o 0,2 MIla u n om 1800 oo
1200 mun, npueodum x yxyowenuio s¢ppexmusnvix noxazameneti 0o 23 %.

Knrwuesnvie cnoesa: yenesas ¢yHK1/;uﬂ, 3¢(1)€Kmu6’l—lbl€ nokasameiu, nokazameau MexaHuvyecKux nomepsb, cmecesoe monjueo,
Kpumeputi OnmumMu3ayuu.

The problem of determining the optimal performance indicators of a tractor diesel engine when operating on mixed fuel is very
relevant. To solve this problem, it is necessary to determine the objective function for optimizing effective indicators, and then the
boundary conditions. In this regard, the aim of the work is to optimize the effective performance of a tractor diesel engine when op-
erating on mixed fuel. The scientific novelty of the work lies in determining the optimal dependencies of the effective indicators of a
tractor diesel engine when operating on mixed fuel. To achieve this goal, it is necessary to solve several problems. First, to deter-
mine the target function of effective indicators. Secondly, determine the boundary conditions and make a calculation. The calculation
of the optimization criterion for effective indicators was made for all operating load and speed modes of operation of a tractor diesel
engine of the D-245.5S2 brand with a dimension of 4ChN 11.0 / 12.5 when working on mixed fuel consisting of diesel fuel and rape-
seed oil. As a result of the research, a criterion was determined for optimizing the effective performance of a tractor diesel engine
when operating on mixed fuel. The analysis of the results of calculating the optimization criterion for the effective performance of a
D-245.5S2 tractor diesel engine with a dimension of 4ChN 11.0 / 12.5 when working on mixed fuel consisting of diesel fuel and rape-
seed oil showed that with an increase in rapeseed oil in mixed fuel (Mat) from 0 to 80 p, from 0.2 to 1.0 MPa, as well as n from 1200
to 1800 min! leads to an improvement in effective performance up to 28 %. With an increase in the share of Mat from 30 to 80 %, a
decrease in p, from 0.6 to 0.2 MPa and n from 1800 to 1200 min-%, the effective indicators deteriorate to 23 %.

Key words: objective function, effective indicators, mechanical loss indicators, mixed fuel, optimization criterion.

Beenenue

PaGoTa TpakTOpHOTO JM3emnsi MPH UCIOJNL30BAHUN CMECEBOTO TOILIMBA HA PAa3IUYHBIX HATPY30YHBIX U
CKOPOCTHBIX PEKHUMax, Kak MPaBUIIO, XapaKTEPU3yeTCsl COMPOBOKACHUEM M3MEHEHUsI 3HaueHnH 3¢ dekTus-
Holi MomtHocTH [1, 2]. B cBoto ovepens Takoil 3ppeKTHBHBIN OKa3aTeNlhb MOXKHO PACCMOTPETh, Kak QyHK-
IO JIBYX apryMEHTOB. DTHMHU JBYMsI apryMEHTaMH 3JIeCh SIBISIOTCS 3HAYCHUS cpeqHero 3((eKTHBHOTO
JaBJICHUS ¥ YaCTOTHI BpallleHHs KOJICHYATOr0 Bajia TPAKTOPHOTO au3ens [3, 4].

B 3aBuCHMOCTH OT CKOPOCTHOTO peXrUMa pabOTHl TPAKTOPHOTO Au3els cpeaHee d3(PGEKTUBHOE NaBICHUE
HE MOXKET U3MEHSATHCS OT MHHUMAJILHOTO JI0 MAKCUMaJILHOTO BO3MOXKHOTO CBOMX 3HadeHWi [5, 6]. JanHoe
00CTOSITENILCTBO OOBSICHATCS, BO-IEPBBIX, KOHCTPYKTHBHO-TEXHOJIOIMYECKHMMH OCOOCHHOCTSIMH CaMoOro
TPAaKTOPHOT'O JU3€EIs, 4, BO-BTOPBIX, XapaKTEPUCTUKON pabOThl BCEPEKMMHOTO PEryJIATOPa YacTOThI Bpallie-
HUS KOJIEHYATOTO Bajia TPAKTOPHOTO JTM3€eJsl TOIUIMBHOTO Hacoca BhICOKOro AasneHus [7, 8]. Tak xak Bcepe-
KUMHBIW PETYJISITOP YaCTOTHI BPAIICHHST KOJIEHYATOT0 BaJla HA Pa3HBIX CKOPOCTHBIX peXrMax paboThl odec-
MEYNBACT Pa3HbIe 3HAYCHHS MaKCHMaIbHON LMKIOBOW MOAA4YM, TEM CaMbIM OIpENelisisi MaKCUMalbHOE 3Ha-
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yenue cpeasero 3ddexruproro masnaeHus [9, 10]. Takum 00pa3omM, B 3aBUCHMOCTH OT YaCTOThI BpAIlCHHUS
KOJICHYATOTO Bajla TPAKTOPHOTO JM3EJsi MOXKHO ONMpPEACTUTh (PYHKIIUIO OTpaHUYCHUS 3HAYCHHH CPEITHETO
sddexTrBHOTO AaBnenus [11, 12].

B cBsi3u ¢ 3TUM BO3HUKAET MpolOiieMa onpeesieHUs OnTUMU3anu 3(Q(OEKTUBHBIX MOKa3aTeIe TPaKkTop-
HOTO JM3eIsl TP paboTe HA CMECEBOM TOILIHBE.

Juia pemenns maHHOW TPoOIeMbl HEOOXOIMMO ONPEIENUTh LENeBYI0 (YHKIMIO ONTUMHU3ANUHN S dek-
TUBHBIX TIOKa3aTelieH, a 3aTeM rpaHUYHbIE YCIOBUSI.

B cBsI31 ¢ 3THUM 11eTbI0 paOOTHI SBIISACTCS ONTUMHU3AIHNS dPPEKTUBHBIX TOKA3aTele TPAKTOPHOTO AU3EIIs
npu paboTe Ha cMeceBOM ToruinBe. Hay4yHass HOBU3HA paOOTHI 3aKIIIOYACTCS B ONPEEIICHUH ONTHMATBHBIX
3aBUCHMOCTEH 3((EKTUBHBIX MMOKA3aTEICH TPAKTOPHOTO IU3EIs IIPU pabOTE HA CMECEBOM TOILIHBE.

OcHoBHas YacThb

Tak kak 3Ha4YeHue cpeHero 3GHEKTUBHOTO JABICHUS P, BO MHOTOM ONPEACISIETCS UKIOBOU moaadei
CMECEBOT0 TOILIMBA ¢y, TO BBEJICHUE OIPAaHUYECHUH Ha 3HAYEHUE P CBOIMTCH K XapaKTEPUCTHKE BCEPEKUM-
HOTO PEryJSITOpa YaCTOTHI BpAIllCHHsI KOJIEHYATOr0 BaJia TOTUIMBHOT'O HACOCA BHICOKOT'O JABIICHUS U €€ MOXK-
HO MPEJICTaBUTh KaK KyCOYHO-33/IaHHYI0 (DYHKIIMIO B BUJIC TIOJIMHOMA-CIUIaliHa 2 TIOpsKa.

Paccmotpum cucremy hyHKITHI:

{ pMH = fMH(n) (1)
Pun < Pe < fe(n)’

[ Py — JAaBJICHHE MEXaHHYECKHX moTeph, MIla; f,,(n) — GyHKIMS naBIeHHs MEXaHHYECKUX MOTEPh
OT YacTOTHI BpalleHus KoaeHuatoro Bana, MIla; n — yacTora BpalieHUs KOJIEHYATOro Bana, MuHL; f,(n) —
GbyHKIUA cpenHero 3pPEeKTUBHOTO JABICHUS OT YaCTOThI BpalleHUs KoJeHYaToro Baia, MIla.

Otcrofia BUIIHO, YTO PABEHCTBO, KaK M HEPABEHCTBO, BhIPAKACTCS Yepe3 OJHY MepeMeHHyro n. JlaHHas
cucrema (1) sBaseTcs ompeseneHHoil Ha oTpeske [n™,nM*| ¢ ysmamu n € [N < nype < Mgy <
Nyyrp < M|, T.K. Ha KaxaoM n3 o1peskoB [NIE™, My ], [Mumo T | [ Miagp] B [Py R2X], £ ()
MOYHO BBIPa3UTh aNreOpauuecKuM MOJMHOMOM 2 CTENEHH, TOTa KakKAas M3 TOUEK My ye, My Nyypp SABISACT-
csl y3nmaMHu ciutaiiHa [9]. B oOmieM BHie KyCOUHO-3aIaHHYI0 CUCTeMY (PYHKIMH MOYKHO MPEACTaBUTH B Clie-
JyIOIIeM BHUJIC:

— 2 min max
Pun = Q™ + Dy + Gy Ny SN S Nyy
Dun S Pe(m) < an®*+bn+c;, nE*<n<ng,, i=1
Ny <N <Ny =2, 2)

Nyege <N < Ny, ©=3
Mygp <N <KX, =4

rae Nt nt% — MuHUManbHas ¥ MaKCHMaTbHast 4aCTOTa XOJ0CTOTO X0/1a TPaKTOPHOTO JAU3EIsl, MUH™

Mypxs Micaier Magp — YACTOTA BPAIIEHHS KOJIEHYATOrO Bajla TPAKTOPHOTO JIM3€EJIsA, COOTBETCTBYIOIIAs HAYAITy
KOHILy J€HCTBUS KOPPEKTOPA, & TAKKE HAdaly JEHCTBUS PETYJISATOPA, COOTBETCTBEHHO, MUH Y] | — TEKyIIH
HOMEp peKUMa PadOThI TPAKTOPHOTO ITU3ENST; Ayyrs Dyms Cumy Qi Diy €; — KOODOUIIMEHTHI B TOTUHOMAX 2 CTe-
TIeHH.

Cucrema QyHKImii (2) ompenenseT rpaHULbl 00IAaCTH HArpy30YHBIX U CKOPOCTHBIX PEXHUMOB paOOTHI
TPAKTOPHOI'O AU3€Isl, YCTAHOBIICHHBIE 3aBOIOM-U3I OTOBUTEIIEM.

Toraa ¢ yuérom Beipaxkenuii (1) u (2) B o0miem Buie CUCTEMY YpaBHEHHH, OTPEAETIAIONTYI0 TPAHULIBI 00-
nacTu 3HaueHui 3¢pexkTuBHON MomHOCTH N, B 3aBUCIMOCTH TOJIBKO JIMILB OT OAHOW NEPEMEHHOM 11 MOKHO
MIPECTaBUTh:

1.
’

v, 2 ;
(NMH - 3(;1‘[ = (aMl'[n + bMHn + CM]'[)n’ n;’(?(ln S n S ngax
v, ; .
Nyn < Ne < - (@n®*+bmn+con, nE" <n<mny,, i=1
) Ny <N <Ny, L=2° )
Mye <N < Ny, =3
\ Nygp <N <N, i =4

Bripaxkenue (3) onpenenser o61acTb peKUMOB pabOThI TPAKTOPHOTO JM3€Nsl, YCTAHOBICHHOTO 3aBOJOM-
M3TOTOBUTENEM, 3aBUCAIIECE OT KOHCTPYKTUBHO-TEXHOJIOTHYECKUX MTapaMeTPOB CAMOTO TPAKTOPHOTO JTU3EINS
U XapaKTEpUCTHK TOIJIMBOIIOJAYM TOIIMBHOIO HACOCA BBICOKOTO AABIEHUS. B CBSI3U ¢ 3TUM, OUEHBb BaXKHO,
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U3MEHSISl KaKHe-Tn0o MOKa3aTelnd TPAKTOPHOTO JAW3eisl, 00eCIeunTh COOJIOJICHHE €ro PEeXKUMOB PadoTHl,
OrpaHUYCHHBIC ONMUCAHHOMN 00J1aCThIO 3HAYCHMIH, COTTIACHO BBIPAKEHHIO (2), rpadMUYecKH 9TO ONpeaesseTcs
YCEUeHHOM MOBEPXHOCTHIO (puc. 1).

N, (max)

N, (min)

7, (max)

v - - .. (min)
p(min) p.(max)

Puc. 1. O6nacts pexxuMoB pabOTHI TPAKTOPHOTO AN3EIS
[Tox 3ppekTUBHBIMU MMOKA3ATEIIIMUA TPAKTOPHOIO JIU3EJIS CIICAYET MOHUMATh JIBE OCHOBHBIC TPYIIIbI T10-
KazaTresei — MHANKATOPHBIE U MeXaHUYeCKuX moTeps [10].

Kaxnyro moarpynmy mokazareieid MOXKHO MPEICTaBUTh, KaK CIOXKHYIO LEJIEBYIO (YHKLUIO ¢ ABYMs 00-
IIMMHU aprymMeHTaMu. Takum 00pa3oMm, JUis HHIUKATOPHBIX MOKa3aTeNneH:

P; = f{N;(pi, n), : (01, ), 9i (p1, )}, 4)
rae P; — meneBast pyHKIMS HHAXKATOPHBIX MoKaszateseit; N;(p;, n) — QyHKIHMS WHAXKATOPHON MOIIHO-
cru; n;(p;, n) — dyukuust uaaukaropuoro KINJI; g;(p;, n) — OyHKIMSA HHIAMKATOPHOTO YACIBHOIO Pacxoja
CMECEBOI0 TOIUIMBA; P; — CpeAHee HHAUKATOpHOEe naBienue, MIla.
Jl1d moka3zaTesiell MEXaHUYECKHX MOTEPB:

PMl'[ = f{NMH (pi' TL), UM(Pi: n)}! (5)
rae By, — ueneBas (yHKIUS MTOKa3aTeIei MEXaHHIECKUX TOTEPb.
PaccMotpum 1esneByo QyHKIIUIO HHANKATOPHBIX MOKa3aresie. OyHKIMS UHAUKATOPHOW MOIIHOCTH:

v
N: = pn .
i = 5o Pin (6)
®ynkuua naaukaropaoro KII/I:
1 Gy
=, —8 7
i Hy pi GTPKTy’ ( )
1 Gy N N
TIe - — y/IebHas TEeIIOBas Macca CMECEBOTO TOTLINBA, kr/mJx [11]; P yAenbHbIH 00bEM pabo-
u TPk'lv

uell CMECH, COCTOSIIEH U3 CBEXKETO 3apsia (Bo3layxa), OTpabOTABIIMX Ia30B U CMECEBOrO TOILIMBA, M/KT
TomL.; H,, — HU3IIas pacyéTHas yjeJbHas TEIUIOTa CrOpaHus cMeceBoro Tormiuea, MJx/kr; G, — MacCOBBIH
4acOBOM Pacxo BO3AyXa, KI/4; Gy — MacCOBBIM YaCOBOM PacXoj] CMECEBOTO TOIUIMBA, KI/4; Py, — INIOTHOCTh
CBEKETO 3apsi/ia Ha BITyCKE, KI/M; 1), — KOO (GHUIMEHT HATIONHEHUS IWIHHAPOB TPAKTOPHOTO JU3EJIS.

33,3G, .

B nocnennem Boipaxxkenuu (7) npoussenu 3ameny [12]: n, = Vg B npeoOpa3oBay, TOraa yAEIbHBINR
vn n"Pk

33,3Gr’

Torma okoHYATETHHO BRIpaKeHHE (7) MPUHSIIO BU/I;

v,
T’i - 33:3HuGT(pi'n) pln . (8)

00BEM paboueli cMecH, onpeessyicsa Kak

[IpoBens anagorn4yHble MPeoOPa30BAHMUS TOIYUEHO:

_1,2105Gr(pin) 1 (9)
t 2 pin '

Toraa obmas neneBas PyHKIMS UHAUKATOPHBIX TIOKa3atesel ¢ yu€ToM Beipaxkenuit (6), (8) u (9):

v, v, 1,2-105Gr(p;n) 1
P=f {_npin' n pin, TP —} : (10)
30T 33,3HyGr(pi,n) Vx pin
Lenerast pyHKIMSA 1J1s1 TIOKA3aTEICH MEXaHUISCKUX NOTEPh. MOITHOCTh MEXaHUUECKUX MTOTEPh:
v,
N,y = —=pyugN. 11
MII 30T le‘l ( )
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Mexannueckuii KIT/:

nM=%=1—%ﬂ. (12)
C yuérom Beipaxxernii (11) u (12) B koHEUHOM BHUJE:
Vfl MII
P = f{ﬁ Pun 1 — Pp_l} . (13)

Ucxons u3 ycrnoBus p, = p; — Pyy ¥ aHanm3a neneBbix Gpyuknuit (10) u (13) cregyer uro, MoxHO chop-
MHPOBAaTh TAKyI0 €IUHYIO IeJeBYyI0 (GyHKIHIO dQPeKTUBHBIX TOKa3aTelneil, KoTopas OyneT 3aMeHATh B cee
JIBE, UCKITIOUUB 13 Heé Koppenupytomue noadynkuu. Toraa obiiee BeipaskeHHE 1eNeBOi GyHKIUH dPdek-
TUBHBIX MOKa3aTeNel MPUHSIO CIASIYIOIIUI BUA:

v, 1,2+105 1 P
P, = { in,——p;n,= — n 1—ﬂ}. 14
e = [P 3o P =y 5 Pantt 1 == (14)

Ucnonesyst Beipakenne (14), MOXHO TPOBOAWUTH MOWCK JIOOBIX ONTHMAJIBHBIX PEIICHUH, 3a/1aBasiCh
OTIpEeIICHHBIMH YCIOBUSIMH.

Bripaxkenue (14) mo3BonseT onpeaenuTh MUHAMAIHHOE 3HAYSHHE KPUTEPHS OIEHKH ONTUMATIHHOTO 3Ha-
YeHHs yryqieHus 2 QeKTHBHBIX MOKa3aTelei TpakTopHoro am3elns Ha cmeceBoM Toruse (CT) mo cpaBHe-
HUIO ¢ paboTON Ha YKCTOM Ju3enbHOM ToruuBe ([1T) B 3aBUCHMOCTH OT HArpy304HOr'0 U CKOPOCTHOIO pe-
XKHMOB pabOTEHI.

W3MeHsas cocTtaB CMECEeBOTO TOIUIMBA, MPUMEHSIEMOTO B TPAKTOPHOM JH3ENie B 3aBHCHMOCTH OT €r0
HArpy304HBIX M CKOPOCTHBIX PEKHUMOB, POOOTHI MOKHO MOJYYHUTh MakCHMalbHOE yiydiieHue 3¢dekTus-
HBIX MTOKa3aTesel TPaKTOPHOTO JU3eIsl.

Pacuér kputepus ontumuzanuu 3G GEeKTUBHBIX TToKa3aTelneil 1l BceX pabodnx Harpy309HbIX U CKOPOCT-
HBIX PEKUMOB pabOTHI TPaKTOPHOTO au3ens Mapku [[-245.5S2 pasmeproctsio 44H 11,0/12,5 mpu pabote Ha
CT, cocrosiium u3 T u parcoBoro macna (PM) nmokazai cienyroiye pe3yJsibTarhl, MPeJICTaBICHHbIC B Ta0-
TUTA.

Pe3yabTaThl TeopeTuueckux pacuéros 3HayeHus P, nasa CT, cocrosimero u3 AT u PM 1uist Becex HArpy304HbIX U CKO-
POCTHBIX pe;KUMOB padoTsl [1-245.552

Mlla
., MHE 0.2 0.4 pe’o,e 0.8 1 PM, %
1200 1,08 1,07 1,06 1,03 0,99 20
1350 1,06 1,05 1,04 1,01 0,96 20
1500 1,05 1,04 1,03 0,99 0,92 20
1650 1,03 1,02 1,01 0,97 0,88 20
1800 1,02 1,01 0,99 0,95 0,84 20
1200 1,13 1,11 1,07 1,01 0,94 40
1350 1,11 1,09 1,05 0,98 0,90 40
1500 1,10 1,07 1,02 0,95 0,86 40
1650 1,08 1,05 1,00 0,92 0,82 40
1800 1,06 1,03 0,98 0,89 0,78 40
1200 1,17 1,13 1,08 0,99 0,91 60
1350 1,15 1,10 1,05 0,96 0,87 60
1500 1,13 1,07 1,01 0,92 0,83 60
1650 1,11 1,04 0,98 0,89 0,79 60
1800 1,09 1,01 0,95 0,86 0,75 60
1200 1,23 1,17 1,09 0,97 0,88 80
1350 1,20 1,13 1,05 0,93 0,84 80
1500 1,17 1,09 1,00 0,90 0,80 80
1650 1,14 1,05 0,96 0,86 0,76 80
1800 1,11 1,02 0,92 0,82 0,72 80

I'paduueckast 3aBUCUMOCTh KpUTEpHS OLEHKH onTuManbHoro coctasa CT P, mpu nobaske PM st Bcex
Harpy304HBIX U CKOPOCTHBIX peKUMOB paboTsl T]l mpeacraBieHa Ha puc. 2.
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Puc. 2. 3aBucumocTs KpuTepHs OIeHKH onTuManbHoro coctaBa CT P, mpu ucrions3oBanun JIT u PM i Bcex Harpy309HBIX
U CKOPOCTHBIX PEKHMOB pPabOTHI TPAKTOPHOTO AU3EIS

AHanu3 Moy4eHHBIX PacYETHRIX NaHHBIX (Tabnmma) u (puc. 2) mokasan, uyto npu ysennuennu PM B CT
(Mat) ot 0 o 80, p, ot 0,2 1o 1,0 MIIa, a Takxe n ot 1200 g0 1800 Mun mpuBoAUT K yiydmeHuto >ddex-
THUBHBIX TIOKa3ateneit 10 28 % (P,). Taxke HabmromaeTes yxyaiienne 3¢G¢GeKTUBHBIX mokaszareneit 10 23 %
(P,) npu yBenmuuenuu Mat ot 30 10 80%, camkenun p, ot 0,6 10 0,2 MIla un ot 1800 go 1200 mun.

3akiiroueHue

B pesynbraTte npoBeAEHHBIX UCCIEAOBaHUN OBbLT onpeesieH KpUTepuid onTuMu3anus 3QPeKTUBHBIX MO-
KazaTejeu TPAKTOPHOI'O AU3CIIA IPpU pa60Te Ha CMCCCBOM TOIIJIMBE.

HpOBCI[eHHBIﬁ aHaJIn3 pE3YJIbTAaTOB pacqéTa KpUTEpHA ONITUMU3AIUN 3(1)(1)6KTI/IBHBIX nokasareJiei Tpak-
TopHOTO nu3enst Mapku [[-245.5S2 pasmeprocteio 4UH 11,0/12,5 mpu padote Ha CT, coctosmmm u3 AT u
PM mnokazain, uro npu ysennuenuu PM B CT (Mat) ot 0 1o 80, p, ot 0,2 1o 1,0 MIla, a takxe n ot 1200 1o
1800 mun™ npuBoOAMT K yayunieHnio 53GPEKTUBHBIX TIOKazaTenei 10 28 %.

[Tpu yBemuuenuu gomu Mat ot 30 1o 80%, camkerun p, ot 0,6 10 0,2 MIla u n ot 1800 g0 1200 Mun?,
MPUBOIUT K yXyIIICHUIO () (EKTUBHBIX TOKazaTenei 10 23 %.
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OIITUMM3BALUA ITIOJAYU T'A30OBOI'O TOIVIMBA UIAA TPAKTOPHOT'O JIU3EJIA

I1. FO. MAJIBIIIIKUH

YO «benopycckas eocydapcmeennasn opoenos Oxmsabpwvckou Pesonroyuu
u Tpyoosoeo Kpacnozo 3Hamenu cenbCKOX03A1UCMBEHHAA AKAOEMUAY,
2. F'opxu, Pecnybnuxa Berapycw, 213407, e-mail: pavelm36@yandex.by

(ITocmynuaa 6 pedaxyuro 11.11. 2022)

B cmamve npueedenvt pezyiomampl meopemuieckux uccie008aHuil N0 ONMUMU3AYUYU NOOAYU 2A308020 MONIUBA U ONPeOeleHUs
HAUWLYHUUX CKOPOCMHbIX U HA2PY304HbIX pedicumos pabomsi ouzenss 49H 11,0/12,5 ([I-245.582), npu pabome ¢ 006asKoil corcudicen-
Ho20 Heghmanozo 2aza mapku IIBA 60 6nycKkHOU KOLIEKmMOp, 06ecnevusaiomux, MaKCUMaibHbil ¢hpexmuensiii Ko3(hduyuenm no-
JIe3HO020 06‘126}1’!81/{}1, Hau60ﬂbmyro IKOHOMUIO OUZCTIbHO20 monjauea, npu Haumenvulel ObIMHOCHU ompa6oma6mux 2a3086. HOﬂy'-leHbl
ymOltHéHHble‘ MmamemamudecKue ypasHeHus peepeccuu 6mopoco nopﬂdka nymem peaiusayuu niana IKcnepumenma bokca-benkuna.
Pesynomamor sxcnepumenma obpabamvleanucy npu NOMOWU NAKEMA NPUKIAOHBIX HPOSPAMM N0 CMAMUCMU4ecKol obpabomke
Odannvix «Statgraphics 18» u «Microsoft Excely. I[Ipu smom nonyuennvle Mooenu pespeccuu OYeHU8AIUCH Ha A0eK8AMHOCMb Pedib-
HoMY npoyeccy ¢ nomouvio F-kpumepus @uwepa c seposmuocmoto P = 0,95, a snauumocmo xodpduyuenmos peepeccuu oyenusa-
au t-xpumepuem Cmviooenma.

HO/'ly’{eHHble‘ sasucumocmu jeeiu 6 OCHO8Y KOMNJICKCHOU onmumusayuu no Kpumepuro D-optium, no360JIAll0We20 IMnupuiecku
onpedenums areopumm pezyiuposanus nodauy 2a3a O1a Ouseis U pa@uyecku UHMepnpemuposams KOHmMypsl paciemHoll nogepx-
HOCmMUu OMKJIUKA.

Ananusz nonyuennvix mooeiell Ho360aUL ONpedenunb ONMUMATLHYI0 NO0AY) 2A306020 MONIUBA 60 8NYCKHOU KOLIEKMOp Ou3eis
4YH 11,0/12,5 ([]-245.582), 6 ronuuecmse 20..30 % om OuzenvrHoco monausa 6 obracmu 3QHeKmusHol Hazpy3Ku Ouzeins
0,8...1,0 MIa u vacmomax spawenus 1400...1750 mun Y, a npu s¢pgpexmusnoii nazpyse ouzens 0,7...0,80 MIla nodauy 2azoeozo
monauea Haubonee ueﬂecoo6pa3H0 obecneyusams 6 koauwecmee 12...20 % om ouzenvro2o monauea npu dacmomax epaujeHust
1400...1700 mun .

Knrwouesnvie cnosa: 01436/1b, 2a3060e monjiueo, NilaHuposdaHue IKcnepumernmada, gbakmopbl U ypoeHU 6apbupo6anus, peepeccuonglﬂ
AHAU3, NOBEPXHOCMb OMKIUKA.

The article presents the results of theoretical studies on optimizing the supply of gas fuel and determining the best speed and load
modes of operation of the diesel engine 4CN 11.0/12.5 (D-245.5S2), when working with the addition of PBA liquefied petroleum gas
to the intake manifold, providing the maximum effective efficiency, the greatest savings in diesel fuel, with the least smoke content of
exhaust gases. Refined mathematical equations of second-order regression were obtained by implementing the plan of the Box-
Benkin experiment. The results of the experiment were processed using a package of statistical data processing applications " Stat-
graphics 18" and "Microsoft Excel." At the same time, the obtained regression models were evaluated for adequacy to the real pro-
cess using Fisher's F-test with probability P = 0.95, and the significance of the regression coefficients was assessed by Student's t-
test.

The obtained dependencies formed the basis of the complex optimization according to the D-optium criterion, which allows em-
pirically determining the algorithm for regulating the gas supply for the diesel engine and graphically interpreting the contours of
the calculated response surface presented in the article.

Analysis of the obtained models made it possible to determine the optimal supply of gas fuel to the intake header of the diesel en-
gine 4CN 11.0/12.5 (D-245.552), in the amount of 20... 30 % of diesel fuel in the area of the effective load of the diesel engine 0.8...
1.0 MPa and rotation frequencies 1400... 1750 min -1, and with an effective load of the diesel engine 0.7... 0.80 MPa, it is most ad-
visable to provide gas fuel supply in the amount of 12... 20 % of diesel fuel at rotation frequencies 1400... 1700 min .

Key words: diesel engine, gas fuel, planning of an experiment, factors and levels of variation, regression analysis, response sur-
face.

Beenenue

[loTpebnenne AM3eNbHOTO TOIDIMBA TPAaHCIOPTHBIMH cpencTtBamMu B PecmyOnmke  bemapychs
OpraHM3alMsAMHU BCEX BHIOB 3KOHOMHUYecKOH aearenpHOCTH ¢ 2010 roma ysenuuniock 6omee yem Ha 30 % c
972 no 1278 Thic. ToHH. OAHOM M3 CTpaTErHYECKHUX 3a7ad B cepe sHeprocOepeKeHUs SIBISETCS CHIKEHUE
3aBucUMOCTH PecnyOnuku benapyck oT MMIOPTHpPYEMBIX SHEPTOPECYPCOB 3a CUET MaKCHUMAaIbHO BO3MOXK-
HOTO BOBIICUEHHsI B TOIUITMBHO-DHEPreTHYECKUH OanaHC CTpaHbl COOCTBEHHBIX TOTUIMBHO-DHEPrETHYECKHX
pecypcos [1]. IIpu 3ToM 3KcIuTyaTanusi MallMHHO-TPAKTOPHOT'O MapKa CEJILCKOXO3IUCTBEHHOTO MPEANpPHs-
THUSI, COCTOSIIIIETO MPEUMYIIECTBEHHO U3 TPAKTOPOB, aBTOMOOMIIEH, KOMOAHOB M IPYTUX CaMOXOJHBIX Ma-
IIMH HEU30€KHO CBs3aHa C JOCTATOYHO OOJNBIIMMY 3aTpaTaMH, YeTBEPTasl YacTh U3 KOTOPBIX MCIIONB3YeTCs
ISl IproOpeTeHus TorumBa. [[puMeHeHe anbTepHATHBHBIX TOIUIUB, CIIOCOOHBIX YACTHYHO WITH TIOJTHOCTBIO
3aMEHHUTh TPAJULMOHHOE TOIIMBO MO3BOJIUT CHHU3HUTH €r0 MOTpPEeOJIeHHE, a COOTBETCTBEHHO M 3aTpaThl Ha
JKCIUTyaTallMI0 TEXHUKH. B ducie Takux TOIUIMB B HACTOAIIEE BPEMS HCCIEAYIOTCS Ta30BbIE TOIUIMBA
(ckatble, CkvKeHHbIE ra3pl, Ouoras). [llupokast pasBUTOCTh HHPPACTYKTYPHI Ta30HATIOTHUTEILHBIX CTAHIIUHI
B Pecniybnuke Benapyck HacumntriBaeT Gosee 300 3ampaBoK CxXIKEHHOro HedTsHOro rasa (mMapku I1BA) u
26 ra30HaNOHUTENBHBIX CTAHIIMH KOMIPUMHPOBAHHOTO MPUPOJHOTO ra3a (MeraHa). [IpuMeHeHne ra30Boro
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TOIUIMBA Ha CEIHCKOXO3SHCTBEHHOM TPAHCIOPTE 3HAYUTEIHHO YMEHBIIUT HKCIUTyaTallMOHHBIE 3aTpaThl Ha
TOTUIMBO M B KOHEYHOM CUYETE CHU3UT CE0ECTOMMOCTD BBIITyCKAaeMON MPOAYKIINH.

OcHoBHas 9acTh

[Ipu npoBeneHny rccnen0BaHNK pa3pabOTaHHOM ra30BOM CUCTEMBI TUTAHUS [2] 1T TPAKTOPHOTO JU3EIs
BO3HUKAeT HEOOXOAMMOCTh B PAlMOHAIFHOM HCIIOJIE30BAaHWU T'a30BOTO TOILTMBA, TOJABAEMOT0 B BO3MYIII-
HBIH 3apsiT TU3eNs Ha Pa3IMIHBIX pexuMax paboTsl. [lockoapKy poBeIeHre NCIBITAHMI Ha BCEX DKCILTya-
TAIIOHHBIX PEXKUMAaxX C Pa3IMYHBIM KOJIMYECTBOM T10/IaBAEMOI'0 ra30BOr0 TOIUTMBA BEChbMa TPYAOEMKH, ObI-
JI0 peaNn30BaHO TUIAHUPOBAHHE JKCIIEPUMEHTA. AHAIN3 MPOBEIECHHBIX MPEABAPUTEbHBIX WCIBITAHUH, H3-
JIO’)KEHHBIX B paHee OIMyONMKOBaHHBIX padorax [3, 4], MO3BONHI OMPENENUTh TPAHULIEI BaphUPOBaHUS (pak-
TopoB. /[lma wuccnenoBaHuWii BHIOpaH: pa0ouyMii OMama3oH YacTOT BpalleHWs KOJEHYaToro Baja
1200...1800 mun, sdppextuBHas narpyska qusens 0,7...1,0 MIla, komuecTBo nogasaemoro rasa 0...30 %
oT nomaun ausensHoro tomwruea (1) [3].

Hns onpeneneHust Hanbosiee 3HAYMMBIX (PAKTOPOB, BIMSIOMUX HA 3PPEKTHBHOCTH MPOIEcca CTOPaHUs
00ouX (AM3ENBHOTO W ra30BOT0) TOIUIMB, ObLIa MPOBEACHA CEPUsl OTCEHBAIOUIMX SKCIEPUMEHTOB, YTO MO3-
BOJIMJIO OTIPEICIIUTh OCHOBHBIC (DaKTOPBI, BIUAIONINE Ha pabounii iporece au3eis [4].

C 1menpo0 ONTUMH3AINH TOJa9X Ta30BOTO TOIDIMBA BO BITYCKHOW KOJUIEKTOP U OTPEAEICHIS HAMTyYIIINX
CKOPOCTHBIX U Harpy304HbIX P&KUMOB padoTsl qusenst 4UH 11,0/12,5 (/1-245.5S2), obecnieunBaromux, Mak-
cumanbHbIHA 3 dexTuBnbI K03 PummenT noneznoro neicteus (K1), HanOompIyo SKOHOMHIO TU3ETHHO-
T'O TOTLTMBA IPU HAMMEHBIIEeH TpIMHOCTH oTpaboTaBmmx razoB (OI), peann3oBan 1uiaH skcriepuMeHT bokca-
Benkuna BTOporo mopsiaka uist Tpex ¢GakTopoB. DakTOpel U YPOBHH BapbHUpOBaHUs MpHUBEICHB B Tabm. 1
[4].

Tabnuna 1. dakTopbl M YPOBHH BAaPLHPOBAHHUS NPHU peaju3aly MiIaHa IkcnepuMenTa bokca-benkuna BToporo mo-
psiika i Tpex (PaKTOpOB NPH onpeeJieHUH ONTHMAJIbHBIX HATPY30YHBIX H CKOPOCTHBIX PesKHUMAaX PpaGoThl Au3eJist

HaunmenoBanue (akropa @ yPOBH"O(baKTOpOB D
DddexTuBHAsg Harpyska ausens Pe, ITa 0,7-10© 0,85-10 6 1,0:10°6
YacToTa BpallleHds KoJeH4aToro pana n, ¢t 20 25 30
Conepxanue raza Gr, 1onu 0 0,15 0,30

B kadecTBe KpHTEepueB ONTHUMHU3AIMK OBIIM HPUHSATHI, COOTBETCTBEHHO: uacoBod pacxon AT Gy,
(0,0016...0,0039 xr/c); addexrusnbiii KIT/ 7. (0,3698...0,41), conepxanue caxu C (0,065...0,233) 8 OI
T3es.

Pesynpratel 3xcriepuMerTa 00padaThIBaIiCh IIPH MMOMOILIN MaKeTa MPHUKIIAAHBIX IPOTPaMM IO CTaTUCTH-
4yeckoil 00paboTke maHHbIX «Statgraphics 18» u «Microsoft Excely». IIpu aTom Moenu perpeccuu olieHHBa-
JM Ha aJICKBaTHOCTh PealbHOMY Mpolieccy ¢ momotibto F-kpurepust @umepa ¢ BepostHocThio P = 0,95,
3HAYMMOCTh K03 GHUINEHTOB perpeccuu oueHuBany {-kpurepuem Crorogenra [5, 6, 7).

[Tocne MCKITIOUEHHS HE3HAYMMBIX YJIEHOB M3 ypaBHEHHs perpeccuu, a uMenno C?, P¢?, n-C, Pe'n, moy-
YUK YTOYHEHHOE MaTeMaTHueckoe ypaBHeHHe (1) perpeccuu BTOPOTO MOpPSIKa JUIsS onpelesieHus dpdek-
tuBHOTO KIIJ[ nu3ens:

Ne = 0,397129 + 0,0060875-Pe — 0,00395°n + 0,0052625-G; + 0,006475-Pe-G, — 0,0122036-n?. (1)

[IpoBepka cooTBeTCTBHA MOTyueHHON MojenH (1) ONBITHBIM JTJaHHBIM C IOMOIIbI0 F-kputepus Puiiepa ¢
BeposTHOCTRIO P = 0,95 mokazana, 9To MOJIeNb aJeKBaTHO OMHUCHIBACT pealibHEIN Mporecc. [lockombky pac-
4yeTHbIe 3HaueHus {-kpurepus: CThIOEHTA MPEBHILAIOT Ta0IU4HOE TPU ypoBHE 3HaunMocTH 0,05, TO MOXHO
3aKIIIOYNTh, YTO BEIOpaHHBIE (PAKTOPBI SBJISIOTCS 3HAYUMBIMH.

AHanu3 MoIy4eHHOW MOJIENH MOKa3all, YTO MaKCHUMaJbHOE 3HadeHue 1. coctaisier 0,41 nmpu 3HadeHHn
Pe=1,0-10°Tla; G,= 0,30 un=24,2 ¢*.

[locne peanuzanuy MiaHa SKCIEPUMEHTA U MCKIIIOUEHUS U3 YPABHEHUS HE3HAUMMBIX WICHOB U3 ypaBHE-
HHUSI PETPECCUH BTOPOTO TOPSAIKA, 8 MIMEHHO Pe?, N?, MOMyYMIN yTOYHEHHOE MATEMATUYECKOE ypaBHEHHE (2)
perpeccur BTOpPOro MmopsiKa JUisl ONpeielieHNs HAUMEHBIIETO PacXo/1a IM3eNbHOro TotumBa Gy, nu3eneM:

G =0,0025 + 0,0004125-Pe + 0,000625-n — 0,0004625-G; + 0,0001-Pe-n —
—0,000075-Pe-G; — 0,0001-n-G; +0,0001625-G,2. (2

[IpoBepka cOOTBETCTBUS IMONyYESHHOW MOJEIH ONBITHBIM JIaHHBIM C TIOMOINbI0 F-kputepus dumepa c
BeposiTHOCTBIO P = 0,95 mokasana, 4To MOJeNb aeKBaTHO OMUCHIBAET PEASIbHBIN IMpoliecc. 3HAYUMOCTh KO-
3¢ (HUIMEHTOB Perpeccuu MoATBepkaanach t-kpurepreM CThIO/ICHTA.

AHaM3 MOJIyYeHHOW MOJENM IOKa3aj, 4TO0 MHHUMalbHOE 3HaueHue Gy cocrapmser 0,0014 kr/c, npu
3HayeHun Pe=0,7-108ITa, G,= 0,282 un=20c™.
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[Mocne peanuzanuu TaHa 3KCIIEPUMEHTA M UCKITIOUCHUS] HE3HAUUMBIX YJICHOB U3 YPaBHEHHS PErpeccuu
BTOPOTO MOpsAKa, a MMEHHO Pe?, N-C, Pe-N mosyumim yTrounéHHOE MaTeMaTHuecKoe ypaBHeHue (3) perpec-
CUH BTOPOT'O TIOPSJIKA JUIS ONpeAeIIicHusI coepkanus caxxku C B 0TpabOTaBIINX ra3ax JAU3eIIs:

C=0,101885+0,04725-P.— 0,0123125-n — 0,0288125-G; — 0,0235-P¢-G; +
+0,0187019-n% +0,0192019-G,% (3)

[IpoBepka COOTBETCTBUS MONYUYCHHOW MOJEIH OMBITHBIM JIaHHBIM ¢ TIOMOINbI0 F-kputepus dumepa c
BeposTHOCTRIO P = (0,95 mokasana, 4To MoJIe)ib aJeKBaTHO OMUCHIBACT pealibHbII Mpoliecc. 3HAYUMOCTh KO-
3¢ pumreHToB perpeccuu moaTBepxaanacs t-kpurepruem CThIOIEHTA.

Ananu3 00bEMHON TTOBEPXHOCTH OTKJIMKA IMOKa3ajl, YTO MUHUMAJIBHOE 3HaUCHHE cojepxkanue caxu C B
OI amsens cocrasnser 0,052 npu 3nauenuu Pe= 0,7-10° I1a, G, = 0,171 u n = 26,6 c*.

Manee, mpoBesi KOMIUICKCHYIO ONTHMHU3AIMIO M0 KpuTepuio D-optium—> 1,0 ¢ yueToM BhIlie MOJyUYCH-
HBIX 3aBUcuUMocTei (1...3)

N, = 0,397129 + 0,0060875-P, — 0,00395-n + 0,0052625-C + 0,006475-Pe-C — 0,0122036-n’
G, = 0,0025 + 0,0004-P, + 0,00062-n — 0,00046-G, + 0,0001-P,-n — 0,000075-P.-G, - 0,0001-n-G, + 0,00016-G?
C = 0,101885 + 0,04725-P, — 0,0123125-n — 0,0288125-G, — 0,0235-P,-G. + 0,0187019-n’ + 0,0192019-G 2

IpHU YCIIOBUU
n, — max
G,, — min 4)
C —>min

I'paduueckast nHTEpIIpETaNXs KOHTYPOB MOJIYYEHHOH MO pacueTHOH MOBEPXHOCTH OTKIIUKA MpEACTaBIIe-
Ha Ha puc. 1.
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Puc.1. I'padmuaeckas uaTEpIpETAIHS KOHTYPOB PACUETHON MOBEPXHOCTH OTKIIMKA

B pesysbTare mosydeHo MakcuMalibHOe 3HadeHue D-optium = 0,8 mpu Pe = 0,88:10° ITa, n = 23,4 ¢,
G, =0,30.

[Tpu momomy peanusaluy 3aBUCUMOCTH obuiero kputepust D-optium ot Pe, N 11 G; MOXKHO SMITUpHYECKU
OIIPENENIUTh AITOPUTM PEryJIMPOBaHMS MOJauy rasa st ausens. Jns sToro Obl1 peann3oBaH IUIAH JKCIie-
pumenTa bokca-benknHa BTOporo nopsinka s Tpex GpakTopoB Me, G, C. PakTOpHI U YPOBHH BapbHpOBa-
HUS KOTOPOT'O MPUBEACHBI B Ta0MI. 2

Tabnu ma 2. (DaKTole U YPOBHH BaApbUPOBAHUSA NIPH peaM3allMi IUIaHA JKCIEPUMEHTa bokca-benkuna BTOpPOIO I10-
paaKa AJid Tpex (l)aKTOpOB IPpHU onpeaeIeHUH peryjimpoBanus noaa4vm rasa

YpoBHu (hakTopoB

HaumenoBaunue axropa &) 0
Dddexrusnbiii KITJ ne 0,3698 0,3904 0,411
Yacosoii pacxoa AT Gar 0,0016 0,00275 0,0039
Conepxanne caxxu C B OI' 0,065 0,149 0,233
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CocrasieHa MaTpuIia TiaHa dkcriepuMenTa bokca-beHkiHa BToporo nopsiika s Tpex GpakTopoB U 3Ha-
yeHus kputepus D-optium, koTopas puBeneHa B TabI. 3.

Ta6nuna 3. Marpuna miiana sxcriepuMenTa bokca-bBenkuna BToporo nmopsizka ajs Tpex GakTOpOB ¥ 3HAYEHUS KPH-
tepusi D-optium

Ne i/t Ne G C D-optium
1 0,0 0,0 0,0 0,984517
2 -1,0 -1,0 0,0 0,787547
3 1,0 -1,0 0,0 0,910924
4 -1,0 1,0 0,0 0,93372
5 1,0 1,0 0,0 0,796247
6 -1,0 0,0 -1,0 0,954229
7 1,0 0,0 -1,0 0,894832
8 0,0 0,0 0,0 0,984517
9 -1,0 0,0 1,0 0,876407
10 1,0 0,0 1,0 0,780844
11 0,0 -1,0 -1,0 0,976095
12 0,0 1,0 -1,0 0,785157
13 0,0 -1,0 1,0 0,816138
14 0,0 1,0 1,0 0,951148
15 0,0 0,0 0,0 0,984517

[Tocne peann3anuy mIaHa SKCIIEPUMEHTA W UCKJIIOUYEHUS HE3HAYMMBIX WICHOB U3 YPaBHEHUS PETPECCHU
BTOPOT0 MOPSIIKA OTYYHIIM MaTeMaTHIeCKOe yYpaBHEeHUE (5) perpeccry BTOPOTO MOPsAKA [T OTpeIeIICHHsI
ypaBHEHHMs peryJIMPOBAHUS MOJa4YK Ta3a U 3HaYCHUs Kputepusi D-optium

D-optium = 0,959005 — 0,0632931¢? — 0,0652125Ne' Gy — 0,0577365- G, + 0,081487-G,'C . (5)

[TpoBepka COOTBETCTBHS MOIYYCHHOW MOJENU ONBITHBIM JAaHHBIM C TOMombio F-kpurepus ®dumepa, ¢
BeposiTHOCThIO P = 0,95, mokasana, 4To Mo/iesb aJeKBaTHO ONKCHIBAET PealbHBIN Mpolecc. 3HAYUMOCTb KO-
3G GUIMEHTOB perpeccuu moaTBepkaanach t-kpurepuem CThIOJCHTA.

I'padmueckas wHTepHperanus ypaBHEHUS (5) perylIMpoBaHUs MOJAa4YM Ta3a M 3HAUCHHS KPUTEPHs
D-optium npencrasiena Ha puc. 2.

Ll-gptinen
. 07

. 0754
0,a0d

0,852
0,856
0,53
0,504
0,928
0,952
o 0,576
Il L0

Puc.2. I'padudeckas MHTEpIpeTalysl YpaBHEHHS peryIMpOBaHus MOJa4H ra3a U 3Ha4eHus kputepus D-optium

Ha ocHoBaHMM aHanmu3a MOJIyYEHHBIX YPaBHEHUI PErpeccHMH MOXKHO CKa3aTb, YTO HaubOoJjiee ONTHMAallb-
HBIA CKOPOCTHOHM M Harpy304HbIi pexxum padotsl auzens 44H 11,0/12,5 (1-245.5S2), npu nogaye razoBoro
TOILINBA BO BITyCKHOM KOJUIEKTOp obecreunBaercs mpu Pe=0,82...0,94-10° ITa; n=24...225¢tu G, =0,3.

3axkiroueHue

Peanuzanus miaHa sKkciepuMeHTa T0CTaTOYHO 3P (PEKTUBHO MO3BOJISET NPOBOANUTE aHATU3 SKCIIEPUMEH-
TaNBHBIX JIAHHBIX, a POBEPKA 3HAYUMOCTH KOXQPHUIMEHTOB perpeccui 1o t-kpureputo CThIOJCHTA H MOTY-
YeHHBIX 3aBUCUMOCTel F- kputepuio Oumiepa ¢ BeposaTHocTs p = 0,95 mokaszana, 4To MONTY4YEHHBIE MOJENN
a/IeKBAaTHO OIMCHIBAIOT PEATbHBINA MpOLIEcC.

B pe3ynbTare npoBeqeHHBIX UCCIEI0BaHUH MOIyYeHbl YTOUHEHHOE MaTeMaTHYECKOe YpaBHEHHE perpec-
CHH BTOpOTO Topsiyika Juis onpenenenus 3¢gdexrusHoro KITJ[, pacxoma qu3ens»HOrO TOIUIMBA U COEPIKAHHE
CakM B OTPabOTaBIIMX ra3ax Ju3eisl B 3aBUCUMOCTH OT 3G (EKTHBHON HArpy3KH, MOJa4yM ra3a M 4acTOTHI
BpaIeHNs] KOJICHYaTOro Baa.
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AHaM3 MOJIy4YeHHBIX MOJEJICH MMoKa3all, 4To MakCUMallbHbIe 3HaueHus 3¢ dexktuaoro KII/ musens mo-
cTuraeTcss npu 3PQPeKTUBHON Harpyske am3ens B auamnasone 0,8...1,0-MIla; momauu ra3oBOro TOILIHMBA
20...30 % or JIT u yacToTe BpalieHus KoneHdaroro Baia 1350...1750 mun !, Haumenbluee norpebiaenne
JIU3EIBHOTO TOIUIMBA JABHUraTenieM, obecrieunBaercs npu 3ddekrupHol Harpyske aumsens 0,7...0,85 Mlla,
noja4m ra3ooro tomwmsa 24,0...28,2 % ot JIT, u yactoTe BpameHus koneHyaroro sana 1200...1500 mun *
HauMeHbllee cojaepkanre caxu B Ol muzenst coctapisieT NMpH 3HA4eHHH 3(PPEKTHBHON HArpy3Ke AHU3ems
0,7...0,80 Mlla, momaum razoBoro TomauBa 12...20% ot AT u wyactoTe BpamieHUs KOJICHYATOTO
1400...1700 mun 2.

Takum 00pa3oMm, mojiavy ra3oBOro TOILIMBA BO BIyCKHOM KoyutekTop ausens 4UH 11,0/12,5 (/1-245.5S2),
B koimuecTBe 20...30 % ot JIT Haubomnee nenecooOpa3Ho obecneunTh B 0071acTH 3PPEKTUBHON HATPY3KU
musens 0,8...1,0 MITa npu yactorax Bparenust 1400...1750 mun . Tlpu 3dpeKTUBHON HArpysKe au3ens
0,7...0,80 MIIa momavy ra30BOro TOIUIMBA HanboIee 1eaecoodpazHo odbecreunBarh B konndectse 12...20 %
ot AT npu yacrorax Bpamenus 1400...1700 mun 2.
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MEJIHOPAIIHA H 3EMJIEYCTPOHCTBO

VIIK 631.6

I'JIYBUHA 3AJIETAHUS 1 MUHEPAJIM3ALIUSI TPYHTOBBIX BOJI
CAJIbSIHCKOM CTENU

JEWJIA 3UAPAIAVH KBI3BI JIKAJTNIOBA, ®PAPUJI MYCTA®A OT'JIBI MYCTADAEB,
XEHUPAHCA T'YCAH KbI3bI CYJIEUMAHOBA

HUnemumym Iousosedenus u acpoxumuu HAH Azepbaiiorcana,
2. Baky, Azepoaiioncanckas Pecnyonuxa, AZ1073, e-mail: leylacelilova@gmail.com

(ITocmynuna 6 pedaxyuio 15.08.2022)

OOonumM U3 OCHOBHBIX 60NpOCOB, NOCMABIEHHbLX nepea Hamu, sAejidemcs u3ydeHue 2ﬂy6MHbl 3anecanus U MuHepaiusayuu
SCPYHMOBbIX 6’00, 635MblX C ONbIMHO20 YHACMKA, pACNOJIOHCEHHOC0 60.1U3U peKu AKyma. Tax xax Canvsanckas cmens pacnoJjiodicerna 6
Kypa-Apasckoii nusmennocmu, oaromes noopooHvle cedenus o 2nyouHe u MUHepaIu3ayuL 2pYyHmMo8bix 600 30eUHUX MeC.

Hccnedosanua npogoounuce Ha meppumopuu cena Ceiiudcaovixnvt CanvaHCKOU pPAGHUHBI HA  CEPO-TY208blX NOUEAX,
Ucnob3yemvlx noo 3€pHOo6ble U XTIONYANMHUK, nﬂowa()bfo Kaxcoas no 3,0 ea. bvinu 3anoscenvl nousenHvle paspesvl Ha Z]ly61/lH€ 0—
100 m kax Ha 3epHOGbIX, MAK U HA XJIONKOGBIX YUACMKAX, ObLIU 835Mbl 600HbIE NPOOLL SPYHMOBLIX 600 C NPOXOOAUUX MUMO ONBIINHO-
20 yuacmka Kanaiose u ()peﬂoe.

Hccnedosarnus, nposedennvie na eblOpanHoM onblmuHom yuacmrke 8 patione cena Ceiudcaovixavt CanbsHCKOU cmenu, NoKa3auu,
YUMo HA NOJAAX, UCHONL3VEMbIX NOO XIONYAMHUK U 3epHOGble, 2NYOUHA 3ane2aHusi 2pyHmosvix 600 cocmasuna 1—1,20 m.
Munepanuzayus 6 no03eMHbIX 800X, 3MBIX C NOYGEHHO20 paspesa, cocmasuaa 6,70 2/n. Ilokazamens Muneparuzayuy npoxoosuje-
20 uepe3 Kpatl ONbIMHO20 YY4ACMKA OPOUAeMO20 KaHAA U OpeHa sapvupyemcs meancoy uuciamu 2,82; 2,57 u 1,43 o/x.

YC‘maHOG.?leHO, ymo eﬂyﬁuna 3ajnecanust epyHmoeslx 600 6 nouse Ha BblﬁpaHHOM ONbINIHOM  y4dacmke Canvsanckou cmenu
cocmasnsiem 1,0-1,20 mempa. Conesoti mun 6 omo6panuwvix npodax xiopuulll, cylbhamuslii u cyrbhamuo-xaopHuii. Ilo oannvim
CAP 600a cuumaemcsi npu2oOHoU 015 UCHOIb308AHUSL.

Knrouegvie cnosa: cpyHmoebsle 60()bl, opocumeliibHble KaHabl, 0peH, 3acoJjieHue.

One of the main questions put before us is the study of the depth and salinity of groundwater taken from the experimental site lo-
cated near the canal, drainage and the river of Akkusha. Since the Salyan steppe is located in the Kura-Araz lowland, detailed in-
formation is given on the depth and mineralization of groundwater in these places.

The studies were carried out on the territory of the village of Seyidsadykhly of the Salyan Plain on gray-meadow soils used for
grain and cotton, each with an area of 3.0 ha. Soil sections were laid at a depth of 0-100 m, both in grain and cotton plots, water
samples were taken from groundwater from channels and drains passing by the experimental plot.

Studies carried out on a selected experimental site near the village of Seyidsadykhly, Salyan steppe, showed that in the fields
used for cotton and cereals, the depth of groundwater was 1-1.20 m. Mineralization in groundwater taken from the soil section was
6.70 g/l. The index of mineralization of the irrigation canal and drain passing through the edge of the experimental plot varies be-
tween 2.82; 2.57 and 1.43 g/I.

It has been established that the depth of groundwater in the soil at the selected experimental site of the Salyan steppe is 1.0-1.20
meters. The salt type in the selected samples is chlorine, sulfate and sulfate-chlorine. According to the Common Agricultural Policy
(CAP), the water is considered fit for use.

Key words: groundwater, irrigation canals, drains, salinization.

Beenenue

B mnacrosmee Bpemsi u3-3a OBICTPOrO poOCTa HaceJIeHUST B CTpaHe, a TakkKe s pELICHUs
MPOJIOBOJILCTBEHHBIX MPOOJEM, OJHUM W3 TIABHBIX BOINPOCOB CYUMTAETCS yIyYllIEeHHE 3EMelb,
HCTOJIb3YEMBIX TI0JI CEIBCKOXO34MCTBEHHbIE KYJIbTYpPbl. B pe3yibTaTe NpoBeeHrs yCIENHON arpapHoi pe-
(dopMBI B cTpaHe 3eMiIH ObUIM pa3/eieHbl Ha pa3audHble (OPMBI COOCTBEHHOCTH U B MX MCIIOJIb30BaHUU 00-
pazoBajiuch HOBbIE (POPMBI OTHOIICHUI. Mcronb3yeMble Mo/ CeTbCKOX03SHCTBEHHBIE KYJIBTYPBI 9TH MOYBBI
MTO/IBEPTATNCH PA3TMYHON CTENEHH 3aCOJICHHIO M COJIOHIeBaHWI0. OCHOBHASI MPUYMHA 3aCOJIEHUS OpoIIae-
MOT0 TIOYBOTPYHTA 3aKJIF0YAETCs B TOM, YTO YPOBEHb I'PYHTOBBIX BOJ| C BBICOKOW CTEIEHbI0 MUHEPAIN3ALIUN
PACTIONIOKEH CIMIIKOM OJU3KO OT TOBEPXHOCTHU 3€MJIH, H, B Pe3yJbTaTe UCTIAPEHUs], IPOUCXOANUT HAKOILIe-
HHUE colieil Ha BepxHeM ropu3oHTe mouBsl [1]. [Ipobiema ynpaBieHUs peXKUMOM TPYHTOBBIX BOJI SIBISICTCS
KJIFOUEBBIM BONPOCOM TIpH TMPOEKTHPOBAHHMH, CTPOUTENIHCTBE M OSKCIUIyaTallM OPOCHUTEIBHBIX CHUCTEM.
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Takum 00pa3om, yaydlIeHHe METHOPATHBHOTO COCTOSHHS IMOYB M IOBBIMICHHE IUIOJOPOIUS 3aBUCHT OT
YPOBHSI TPYHTOBBIX BOJ M HX XHMHUYECKOTO COCTaBa, M3MEHEHHsS HX aMIUIMTYyAbl B Oymymiem. Jlms
OTpE/IETICHNS] PETHOHATBHBIX 3aKOHOMEPHOCTEH peXXuMa TPYHTOBBIX BOJ Ha OpOIIAEMBIX TEPPUTOPUSIX,
HE00X0IMMO 0OpaTUTh BHUMAaHUE Ha Psiji BOIIPOCOB. PeryiaupoBanue pexuMa HE0OXOAUMO ATl MOTYUYCHUS
OaronpusATHOIO BOJHO-COJIEBOTO M BO3AYILIHOTO PEXHMa IIOYBEHHOI'O IIOKPOBA Ha OpPOLIAEMBIX
Teppuropusix. Heo0xonumplil peskuM IpyHTOBBIX BOA B OCHOBHOM 00€CIEUMBAETCS] HPPUTALIMOHHBIM ITHTA-
HHEM H PeryJHpOBaHUEM YCIOBHS CTOKA Ha TeppUTOpHH [2].

I'pyHTOBBIE BOABI MIMPOKO pacnpocTpaHeHsl B Kypa-Apa3ckoil HI3SMEHHOCTH M UTPAOT BAKHYIO POJIb B
mporiecce mouBooOpa3oBanns. PacnonmoxenHas B Kypa-Apasckoit Hm3menHocTH CanbsSHCKasi CTelb
OorpaHHYeHa Ha 3amajie pekoil Akymia, Ha BocToke — Kacniniickum MopeM, Ha ceBepe — pexoit Kypa, a Ha rore
3anuBoM ['b13putarapk. 46 Teic. ra Tepputopun CaibsHCKON CTEMU HCHOB3YeTCs MO/ pa3iNyHbIe CEITbCKO-
XO3AHCTBEHHBIE KyJIbTYpPbl. 3€MJIM, MHTCHCUBHO HCIIOJIb3yEMbIE IOJ CEIbCKOXO3SIMCTBEHHBIE KYJBTYPBHI,
MO/IBEPTATHNCH PA3INYHON CTENEeHM 3acoieHHio. O4eHp Ba)KHOE 3HaYEHHE MMEET BOCCTAHOBJIEHHUE TIOJI0PO-
I¥sl 3TUX TOYB M MPOBEACHUE HCCIENOBAHWMU MO MX yiydmeHwuto. [yOMHa 3ajeraHusi TPYHTOBBIX BOJ
CanpsHCKOMN CTenu pas3inyHa, U B 30HE BOKPYT peku Kypa oHu pacnonoxeHsl Ha riyouHe 3—5 M OT 1moBepx-
HocTH 3emin. KonmmuecTBo coneil 1 MuUHepanu3anusi BOA B HECKOJIBKO pa3 MPEBBILIEHO B MecTax, e ypo-
BEHb IPYHTOBBIX BOJI PACIOJIOXKEH OJM3KO K moBepxHocTH 3emi (1,0—1,5 M). MHOrOJIeTHHE HCCIIeIOBAHUS
nokasanu, 4YTo B CalbsIHCKOM CTENH MpHU KaXAOW MoJaye BEreTallMOHHONW OPOCUTENIBHOM BOJABI Ha YYacTKe
MUHEpaIu3alys TPYHTOBBIX BOA HECKOJIBKO YMEHBIIAETCS, & YBEJINIUBACTCS MEKIY IEPHOAOM OPOIICHUS.
B CanpsHCKOl cTeny Bo BpeMs 4epeloBaHUi pacTeHHH XJIOMOK-3epHO-XJIONOK MUHEpaTU3alus IPYHTOBBIX
BoJ cocTapiserl,6-1,8 r/n, na omun ce3on — 0,6-0,8 r/1, a npu Hopme nouBa 5000 M%/ra ymenbIuaeTcs 10
6-8 r/x [3].

OcHoBHas 4acTh

Ha rteppuropun cena Celinncaapixibl CanbsHCKOTO pailoHa HA MYHUIUMAIBHBIX 3eMJISIX OBbLT BBIOpaH
OTIBITHBI YYacTOK, B3STbl MPOOBI BOABI M OTMEUYEHBI KOOPAMHATHI C OPOCUTENBHOIO KaHala, JpeHaxka,
y4acTKa, PacIoNIOKeHHOTO BOJHM3M peku AKyIna, ObUI CIETaH aHAIHW3 TIOJTHON BOJHOW BBITSKKH, KOTOPBIN
MPOBOJIUIICS] HA OCHOBE IIIMPOKO UCTIOIb3YeMOi MeTouKH [4].

CanpsiHCKas aJUTIOBHAJIBHO-TIPOJIIOBUANIbHAS paBHHHA OMbIBaeTcs pekamu Apas, Kypa u Kacnuiickum
MOpeM, pekoil Buisiniuaid Ha rore u rocyJapcTBeHHOM rpanuiei ¢ MpanoM Ha 3anane. B nutanuu 3Tux Boa
OCHOBHYIO POJIb UT'PaeT QUIbTPOBAaHHAS BOJA C PEK H OPOCUTEIBHBIX KaHAIIOB, BOJIbI KOHACHCAIINH, HATIOP-
HBIC BOJBI U TIOJ BO3JEHCTBHEM 3THX (DaKTOPOB M3 rojia B TOJl YPOBEHb T'PYHTOBBIX BOJ YBEIHMYMBACTCS
BIUIOTH JI0 9KCIUTyaTalMy KOJUIEKTOPHO-IPEHAXKHOM cucTeMbl. ClieyeT OTMETHTD, UTO MIPECHasi BOAA U BoJa
¢ HU3KOM MuHepanmm3anued (¢ 1 r/x mom 1-3 1/1m) pacmpocTpaHeHa Ha JIOKAIBHBIX TEPPUTOPHIX. B 1emom
HaTpaBJIeHUE 3aJleraHusl TPYHTOBBIX BOJ (PUKCHUpyeTcs C 3amaja Ha BOCTOK. B IenoM mpu cpaBHEHUU
rIIyOMHBI 3aJleraHusl TPYHTOBBIX BOJ M CTENEHM MHUHEpaln3aluM (3a sSHBapb-IeKaOpb) YCTaHOBICHO, YTO
ypoBeHb rpyHTOBBIX BoA B 2010 rony cuusmics Ha 0,08-0,38 M, a cTeneHb MUHEPATU3alMi YMEHBIINIACH
1o 0,52-7,11 r/n [2].

I'eomopgonoruss CanbsiHCKOM cTenu mnoApoOHO wuccienoBaHa B. P. BonoOyeBbiM. Bosbinas vacth
TEPPUTOPUH MPEACTABIICT COOOH THUICOMETPUUYECKYI0 HHM3MEHHOCTb, PACIIOJIOKEHHYIO HHXKE YPOBHS
MupoBoro okeaHa. B CalbsHCKOM cTeny BCTpeyaroTcsl pa3Hble TUIIBI MOYB. B paiioHe npeoOnanaer 1yroso-
cepble, CEepO-JIyroBble, JIyroBO-OOJNOTHBIE W Jp. MOYBBL. KonmyecTBO Tymyca B BEpPXHEM CIIO€ ITOYBHI
Hebonbioe, komebnercs or 1,2 no 2,8 %. IlouBbl MO TpaHyIOMETPUYECKOMY COCTaBy TJIMHHCTHIE,
CYIJIMHUCTO-TIecUanble. Bosa pexu AKyIa HCHONB3yeTcs JJIsi OPOIISHHMs 3eMeb [5].

W3BecTHo, dro TmiyOMHA ¥ MUHEpaju3alsl TPYHTOBBIX BOJ BIUSIOT Ha TNPOAYKTUBHOCTH
CEJIbCKOXO3SIMCTBEHHBIX KyJNbTyp. B pesynbraTre oOpoweHHs YpOBEHb TPYHTOBBIX BOJ| IOCTEINEHHO
MOJHUMAETCS 10 TaKOH MIyOWHBI, YTO HAYMHAETCS MNPOILECC 3acOoJIeHUs MOuBHL. | 1yOMHa, HA KOTOpPOH
HA4YMHAETCS MPOIIECC 3aCOJICHHUA, HA3bIBACTCS «KPU3NCHOW) TITyOMHOMN 3aJieranusi TPyHTOBBIX Boa. «Kpwusuc-
Has» TIyOWHA 3aJieTaHrsi TPYHTOBBIX BOJ 3aBHUCHT OT BOJONOABEMHON CIIOCOOHOCTH IOYB, 3aCOJICHHOCTH
MOYBBI, INIyOMHBI 3aJeraHusl TPYHTOBBIX BOJ M CTENEHU MX MHHEPAIM3aLUH, BOAHO-(PHU3MYECKHX CBOMCTB
MoYBO-TpyHTa. Eciii ypoBeHBb TPyHTOBBIX BOJ IMOJAHWMETCS HAMHOTO BBINIE KPU3UCHOM TIIyOWHBI M TaKas
cuTyanus OyZieT MPOJI0JIKATHCS JTTUTEINBHOE BPEMs, TO B TIOYBE 3aHOBO MOXKET IIPOM3ONTH MPOIIECC 3acoie-
Hus [4].
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H3menenue MUHepaIM3aliMi BOAHBIX P00, B3ATHIX H3 KaHA/A, APeHAa U IPYHTOBLIX BOJI ONILITHOIO Y4acTka (2020)

M. 5KB /1 ILror

Ne Cymma HbIH
COJIEH, ocra-
paspesa | o, | HCOs cl SO4 Ca Mg NatK | COs HCOs cl S04 Ca Mg Na+K o TOK,
/1
Kanan
A-

romoB- | mer | 300 | 280 | 1199 | 225 | 150 | 1899 | yox | 019 | 098 | 0576 | 045 | 0018 | 0437 | 264 | 2,82
Hast

Ia- Her | 200 | 290 | 1299 | 550 | 800 | 3049 | yox | 013 | 102 | 0624 | 011 | 00% | 0702 | 268 | 2,75

cpen- mer | 300 | 270 | 8494 | 750 | 850 | 2449 | yox | 019 | 095 | 0408 | 011 | 0102 | 0563 | 232 | 2,57

Hpena | mer | 200 | 470 | 1598 | 950 | 600 | 5148 | yox 013 | 165 | 0768 | 015 | 0072 | 1,185 | 395 | 1,43
Pazpes
2-

TpYH- mer | 400 | 830 | 1998 | 120 | 180 | 81,90 | yox 025 | 308 | 0960 | 024 | 0216 | 184 | 663 | 6,70
TOBAs
BOZIA

JlonuHBI peK U OpOCUTENbHBIE KaHAIBI B paifloHe 00yCIOBMIN (parMeHTanuio peiaseda. Penped paitona
COCTOWT B OCHOBHOM W3 PaBHHH. B 3aBHCHMOCTH OT penbeda ypOBEHb TPYHTOBBIX BOJ| PACIIONIOKEH Ha pa3-
JTUYHON TiIyOnHe. YPOBEHb 3alleraHrs TPYHTOBBIX BOJ OJM3KO K TIOBEPXHOCTH 3€MIJIH HAOIOJAeTCS B Mae-
HIOHe Mecsnax. HauumHas ¢ KOHIIAa WIOHS, YPOBEHb TI'DYHTOBBIX BOJ HA4YMHAET chajgaTh. MccnemoBaHwus
MOKA3bIBAIOT, YTO YPOBEHB 3aJIeTaHMs TPYHTOBBIX BOJ UMEET CE30HHBIN XapaKTep U KojeOseTcs B mpeeiax
5-10,5 M. UTOOBI HE MOMYCTHUTH MOABEMA YPOBHS TPYHTOBBIX BOJ M BO3MOXXHOTO 3aCOJIEHHsI, HEOOXOIMMO
cobro1aTh MpaBuIia opoiienus [4].

Juia n3ydeHus BOIHO-(PU3MYECKUX CBOMCTB OBUTH BBIOPAHBI JIB€ XapaKTEPHBIE TOYKKM HA OpOIIAeMOM
OTBITHOM YYacTKE JIyTOBO-CEPO3EMHBIX II0YB, 3aHSATOM 3E€PHOBHIMH KYJIBTypaMH W PAacIOJOKEHHOM B
Canpsauckoit crenu. MccnenoBanus npoBoauiauck B 2020-2022 rr. B CanbsHCKON CTENH ¢ IPEBHUX BPEMEH
3aHUMaNKCh 3emienenreM. OpolraeMble 3eMIIM 3aHUMalOT OKOJIO 46 THIC. Ta U B OCHOBHOM 3aHSTHI TIO]I
XJIOTTYATHHK, JIIOLEPHY, 3€PHOBBIC U OBOIIHBIE KyJIbTYpbl. Hanbosee n3BeCTHBIM MCTOYHUK MOYBEHHBIX CO-
JieH — BBICOKOMHUHEPAJIN30BaHHbIC TPYHTOBBIC BOJIbI, PACIIOIOXKEHHBIC OJIM3KO K IOBEPXHOCTH 3€MJIA H TIPH-
HUMAIOIINE YYaCTHE B YBIAXKHEHUH MOYBBI. ICTOYHUKOM COJIell caMHUX TPYHTOBBIX BOJ{ MOTYT OBITH TOPHBIE
TOPO/IbI, TIPY BBIBETPUBAHUHM KOTOPBIX O0pPa3yIOTCsS JETKOPACTBOPUMBIE COJIM W TJIaBHBIM 0Opa3oM TOJIIU
COJICHOCHBIX OCaJI0YHBIX MOPO/I, U€PE3 KOTOPHIC MTPOXOIAT BOIBI.

HeobOxomumple XuMUYeCKHE aHATU3bl OBUTH TIPOBEACHBI ITyTeM B3SITHSA NIPO0O U3 TOA3EMHBIX BOJ KaHaja,
JpEeHaka M MMOYBCHHOT'O pa3pe3a, TJIe OMBITHBIC YYACTKU UCHOJB3YOTCS MO XJIOMYaTHUKOM U 3€PHOBBIMU
KyJabTypamu. [losyueHHble mokaszarenu npuBeaeHbl B Tabiuie. Kak BuaHo, nonoB COs B 3THX o0pa3iax He
Ha0J01a10Ch, a coaeprkanne nonoB HCO3 cocrasmsuio 0,19; 0,13; 0,19;0,13 u 0,25 /71, coaepskaHue HOHOB
Cl 0,98;1,02;0,95;1,65 u 3,08 r/m; coaepxanue SOs 0,576; 0,624; 0,408;0,768 u — 1,65 r/nm u 0,960 r/n.
CootBercTBeHHO conaepkanue Ca B coctaBe katnona cocramiser 0,45, 0,11; mexny 0,11; 015 u 0,24 1/n
kosuuecTBo Mg cocrasisuio 0,018; 0,096; 0,102; 0,072 u 0,216 r/i1, a konuuectBo nonoB Na+K — 0,437;
0,702; 0,563; 1,185 u 1,884 r/1. KonmnuecTBo coseld (10 MIOTHOMY OCTaTKy) B po0Oax BOJbI BAPHHPOBAIO OT
2,82;2,75; 2,57 no 1,43 /11, a B MOA3EMHBIX BOJIax, OTOOPAaHHBIX M3 IOYBEHHOTO pa3pesa, — 6,70 1/71.

Bo B3sTBIX BOJHBIX NpoOax ObLIH onpeneneHbl Tuibl o4uB. [Ipu cootHomennu Cl/SO4 Ob1TO BBISIBICHO,
YTO THUIBI COJICH: B IJIaBHOM YacTH KaHala A — XJOPUAHBINA, B cepeAuHe MOCTa AKyIla — XJIOPUIHBIA, B
Cpe/lHeH JacTy KaHaja A | B JIpeHe — CyJIb(aTHO-XJIOPUIHEIN, a B pa3pese 2 — cysb(haTHBIH.
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Pazpesbl Cooruourerne Cl:SO4 Tumnsl coneit
Kanan A- rojoBHas 4acTh 1,71 Xn0puIHbIN
Moct Akkyma 1,64 XnopuaHbli
Kanan A- cpennsist 4acTb 2,33 CynbdaTHO-XIOPHIHBII
Jpena 2,15 CynbhaTHO-XJIOPHTHBIH
Paspes 2- rpyHTOBast Bojia 3,21 CynbhatHselit

b OMPEACIICHBI KAUCCTBCHHBIC ITOKA3aTCIIN BOABI, UCIIOJIB3YEMbIC IIPU OPOLICHUU U HpOMBIBKe:
Na®
\/0,5(Ca® + Mgo0)

Ecimu SAR <10, Boga cuuTaeTcs MMOJHOCTBIO MPUTOAHOMN I HMCIoJab30BaHus, ecid SAR =10-18 mpu-
roguoii, a SAR >26 nenpuronnoii. Ha ocHOBe moiydeHHBIX JaHHBIX MokazaTenbs SAR B rojoBHOW yacTu
kanana A paseH 1,58; B Ommke k Mocty Akyma — 4,52; B cpeqHeit yact — 3,06; B npene — 6,644, a B pazpe-
3e 2—5,46. BunHo, 9T0 BO Beex oOpasiiax BoJa MOJIHOCTHIO IIPUTOAHA K UCIIOIB30BAHUIO.

3akiaoueHue

Bru10 poBeieHo TpaaUIIMOHHOE OPOIICHNE Ha HCCIIEyEeMBIX JTYTOBBIX-CEPO3eMHBIX mouBax CanbsHCKON
cTenw, rae obecredeHa KOJUIEKTOPHO-IpeHaXHast cucteMa. M3-3a HeyJOBIETBOPUTENHHONW paOOTHI APEHAK-
HOW CHUCTEMBI H JIOJITOBPEMEHHOTO HCIIOIb30BAaHHUS OPOCHTENBHOIO KaHana HabI01an0Cch YXyAIICHUE HEKO-
TOPBIX CBOMCTB no4B CanbsiHcKOU crenu. Ha opomraeMbix MaccuBax IpyHTOBBIE BOJIBI B OCEHHE-3UMHUM I1e-
PHOI 3aJeratoT TIIyO0KO, a B BET€TAIIMOHHBIN MEPHOJ TIOJHIMAIOTCS, B KOHIIE JIETa M B HaYaJle OCEHH BHOBb
OITyCKAaIOTCs, 2 TIO3JJHEH OCEHBIO CHIDKAIOTCA A0 MaKCUMAaJIbHBIX TTyOHH.

HccnenoBanus mokasainy, 4To TITyOWHA 3aJieTaHUs TPYHTOBBIX BOJ Ha ITOYBAX, HCIIOIB3YEMBIX O] OTIBIT-
HBI y4acToK, cocTtaBmsia 1-1,20 M, a munepanmzanus — 6,70 r/1. B kanane mpoxonsmiero depes Kpai
OIBITHOTO y4YacTKa U B JIPSHE IMOKa3aTellb MUHEepaIM3aluy BapbupoBan Mexay 1,43; 2,57; 2,75 u 2,82 1/
ITo cootromenuto Cl/SO4 coseBoit THIT XJTOPUAHBIH, CyIb()ATHO-XIOPUAHBIA U CyibdarHbiil. [Io qaHHBIM

SAR Boja npuroaHa st UCIIOIb30BaHUS B OPOLICHUH.
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Bamcxkuil eocyoapcmeennwiil yHugepcumenm,
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(ITocmynuna 6 pedaxyuio 13.10.2022)

Tekymaﬂ obcmanoeka Ha MUPOBOM MONIUBHO-IHEPCEMUUECKOM DbIHKE mpe6yem Haylmo-ucawdogameﬂbcxux pa60m, Hanpae-
JICHHBIX HA 3AMeHy MPAOUYUOHHO20 HEPMAHO20 MONIUEA 80300HOGIAEMbIMU OUOPECYPCAMU U NPOOYKMamu ux nepepabomxu. Yue-
Hble U3 Bamckozo 20cyoapcmeeHHo20 yHugepcumema oCywecmsisiom compyoHu4ecmeo ¢ yyenvimu us benopycckou eocyoapcmeen-
HOU CeNbCKOX03aUCmeeHHOU akademuu. Hccnedosanvl ceoticmea pasiuyHblX HempAaouyUOHHbIX MONIUG, PA3PAOOMAaHbl PeKOMeHIA-
yuu no npumerneruro, CO30aHbl ONbIMHbBLE o6pa314b1, nposedenbz noJieevle UCNblMaHUul. YCmaHOGJZEHO, ymo npumeHeHuepa3pa6omaH-
HBIX COCMAB08 No360aum 3koHomums 0o 70 % Oensuna, 00 44 % OuzenrvbHO20 MONAUBA, CHUSUMb 6bIOPOCHI OKCUO08 A30MA 8
1,3...1,5 pasa, caxcu 6 2,1...3,5 paza. Bozmoocno noayuume 3KOHOMUHeCKUll 3¢pghexm om CHudiCenus yujepoa, npuiuHIemMo20 mok-
CUYHBIMU KOMROHeHmamu, okono 100 meic. poccutickux py6/1 mpaxkmop & 200.

Knrwuesvie crosa: 6uopecypcwi, mexicoyHapooHoe compyOHUHecmeo, albMepHAmusHoe MONIUGo, PAnco8oe MAaclo, dMAaHol,
MOKCUYHble KOMNOHEHMbl.

The current situation in the global fuel and energy market requires research and development aimed at replacing traditional pe-
troleum fuels with renewable bioresources and products of their processing. Scientists from the Vyatka State University cooperate
with scientists from the Belarusian State Agricultural Academy. The properties of various non-traditional fuels have been studied,
recommendations for use have been developed, prototypes have been created, and field tests have been carried out. It has been es-
tablished that the use of the developed compositions will save up to 70 % of gasoline, up to 44 % of diesel fuel, reduce emissions of
nitrogen oxides by 1.3 ... 1.5 times, soot emissions by 2.1 ... 3.5 times. It is possible to obtain an economic effect from reducing the
damage caused by toxic components, of about 100 thousand Russian rubles / 1 tractor per year.

Key words: bioresources, international cooperation, alternative fuel, rapeseed oil, ethanol, toxic components.

Brenenne

CrnoxwuBiiasics 00CTaHOBKa HA MUPOBOM TOIUTMBHO-IHEPTETHYECKOM PBIHKE, TEKYIIee CI0KHOE MEXKIY-
HapOJIHOE TIOJIOKEHHE, TI00AIBLHBINA YKOJIIOTHUECKUI KPH3HC, HACTOSTEILHO TPEOYIOT OCYIIeCTBICHHS (YH-
JAMEHTAJIbHBIX HAYYHO-HCCIIEIOBATEILCKUX PA0OT, HAMPABICHHBIX HA 3aMEHY TPAaJWUIMOHHOTO HE(TSIHOTO
TOTUIMBA BO30OHOBIISIEMBIME OMOpEecypcamMH, a TaKkKe MPOAYKTaMU WX nepepadotku. HayunsiMu nccnemoBa-
HUSAMHU B chepe aIbTEPHATUBHBIX MCTOYHHUKOB YHEPIUM Ha aBTOTPAHCIOPTE JABHO W AKTUBHO 3aHUMAIOTCS
HM3BECTHBIEC YYEHBIE BCEX Pa3BUTHLIX CTPaH.

B nocnanuu IlpesumenTta 6e10pyccKOMYy HapoAy M HAIlMOHAJILHOMY coOpanuto oT 28 siHBaps 2022 roaa
OblTa OTMEUEHa Ba)KHOCTh MHTerpaiuu Poccuu u PecnyOnmuku Benapych, mo3Bosistomas 00eCneunTh pu-
poct BBII benapycu 6onee 2 % B rox [1].

VYka3 [Ipesunenta Poccuiickoit @eneparuu ot 13.05.2019 1. Ne 216 Takxke 00s3bIBacT 03a00TUTHCS TEX-
HOJIOTHYECKOM HE3aBUCUMOCTBIO B YaCTH PA3BUTHUSI OTEYECTBEHHOTO HAYYHO-TEXHOJOTMYECKOro MOTEHIIHA-
J1a, CO3/IaHMsI U OCBOCHHMS MEPEAOBBIX TEXHOJOTHH B c(hepe SHEPIeTHKH, B TOM UYHCJIC TEXHOJIOTHH HCITOJIb-
30BaHMsI BO30OHOBIISIEMBIX UCTOYHUKOB SHEPTHH [2].

OcHoBHasl YacTh

Yuensie benopycckoii TocyaapcTBEHHON CEIhCKOXO3IMCTBeHHOM akagemun (r. 'opku, Pecrybnuka be-
JIAPYCh) OCYIIECTBIIOT JOITOCPOUHOE HAYIHO-TEXHUIECCKOE COTPYAHIHYECTBO B YKA3aHHOM HAIPABIICHUU C
y4eHbIMu 13 Bstckoro rocynapcrsennoro yausepcutera (r. Kupos, Poccus) (puc. 1).
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[lonckoBele 71a0OpaTOpHBIE OMBITHL, TEOPETUYECKHWE HWCCICHOBAHUSA W aHAIN3 (PU3UKO-XUMHUCCKUX
cBoiictB AT, ucnbITanus AU3EIbHOM TOIUIMBHOM ammapaTypsl ocymecTsisdorcs B @PI'BOY BO «Barckuit
rocynapcTBeHHblil yHuBepcurer». Mcnbiranus JBC B CTEHAOBBIX M INOJICBBIX YCJIOBHSX IPOBOASTCS Ha
onbiTHOM Tonie YO «benopycckasi rocymapctBeHHass opaeHoB OkTsOpeckoir Pesomonnu u TpynoBoro
KpacHoro 3HamMeH# cenbCKOXO3SIMCTBEHHAS aKaIeMUSD».

Crienyer OTMETUTh, YTO HaHOOJIBILYIO MEPCIICKTUBY IPUMEHEHUS B AU3ETIbHBIX JBUTATEIISIX UMCIOT KHUII-
KHe albTepHATHBHBIC TOIUIMBA — OMO3TAHOJM, PAaliCOBOE M CyperHoe Maciia, MeTHIoBbIe 3¢upbl U T.1. Taxke
paccMarpuBaeTcs BO3MOXKHOCTh IIPUMEHEHHSI MHOTOKOMITOHEHTHBIX OroTormiBHBIX KoMmo3uimii (MKBTK)
BBUY B3aMMHOT'O HUBEJIUPOBAHUS MOTOPHBIX CBOMCTB MHI'PEAUEHTOB KOMIIO3ULIUH.

Puc. 1. HayuHsiii KOJUIEKTHB
Ilepsuuii pso: Kapramesuu A. H. — pykoBoauTens TeMbl co cTopoHbl BI'CXA,
IInotauKoB C. A. — pyKOBOAUTEND TEMBI cO CTOpOHEI BATI'Y, MoToBminosa M. B. — acnupant Barl'Y;
Bmopoii pao: Tnsro A. B. — actimpant BsatI'VY, Bysuxos I1I. B. — noktopant Barl'V,
Maueikus 1. FO. — Hayunsnii cotpynank BI'CXA

K HacrosiieMy BpeMEHH YK€ UCCIIEJOBAHBI CBOMCTBA M BO3MOXKHOCTH NpuMeHeHns B JIBC 3HaunTenpHO-
TO MepeyHs HETPAAUIIMOHHBIX TOIUIMB M TOTUTUBHBIX KoMIto3uiuii [3—5]. Pa3paboTansl pekoMeHaanum mo ux
MIPUMEHEHHIO, CO3/IaHbl OIBITHBIC 00pa3Ibl YHEPreTUICCKUX YCTaHOBOK [6—8]. [IpoBeneH psj MMOJIeBbIX UC-
MBITAHUH TPAHCTIOPTHBIX CPEJICTB B YCIOBUSIX SKCIUTYaTaIlMH, TIOTYYSHBI O0OHAIS)KHBAIOIINE PE3YIIbTATHI.

J s IRl
Puc. 2. [loneBble UCIIBITAaHUS TP PaOOTE Ha ATBTEPHATHBHBIX TOTUIMBAX

B tabmnure npuBeeHbI MOKa3aTeNN TEXHUKO-YKOHOMUYECKOi 3()(eKTUBHOCTH NPHUMEHEHUs pa3paboTaH-
HBIX pelleHnid. JHepreTnueckas 3pQeKTUBHOCTh TPaKTOpa OLEHUBAJACh MIPHU PA3JIMUHBIX IKCILTyaTaluOH-
HBIX pexxuMmax padorsl MTA 1o ncnonb30BaHUIO TEIUIOBOIO IIOTOKA, IIOJABOAUMOIO B TU3€JIb C PA3IMUHBIMU
cocraBamu AT. Kak BUgHO 13 Tabnuipl, paboTa TpaKTOpa Ha TOIUIMBAX C A0OABKAMHU STaHOJNA U PAIICOBOTO
Macia MpakTU4YecKu He cHikaeT sHeprerndyeckoro KIIJ[ MammHHO-TPaKTOPHOro arperata B CpaBHEHUH C
ero paboroii Ha JIT.

3a mpouleare roAbl Ha OCHOBE COBMECTHBIX MCCIEIOBAaHMNA MEXKIYHApPOJHBIM KOJUIEKTHBOM aBTOPOB
ormy0nrKoBaHo cBbitie S0 HayuHbIX padot B m3nanusx PUHI] u BAK, a Takke B U3JaHUAX, HHICKCUPYEMBIX
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MB/], nonyueHo Oonee 20 maTeHTOB Ha U300PETCHUS M aBTOPCKUX CBUJICTENBCTB, U3/IaHBI Hay4HbBIC MOHO-
rpadun [9-12], tenbiit COUCOK TPYAOB HAXOMUTCS B MeyaTH. TEKyIHe pe3ysbTaThl PEryNIsIpHO JOKIIaIbIBa-
JIACh W O0CYXXIanuch Ha MeXTyHapoIHbIX HAYIHO-TIpaKTHYeCKUX KoH(pepeHimsax B Poccuiickoir denepa-
uun, Pecyonuke benapyck, ctpanax EBponsl 1 Azuu. Psin pa3paboTok Hanui cBoe IpUMEHEHHE Ha IPOU3-
BojcTBe. HayuHble qaHHBIE CTaqu OCHOBOM I HANHMCAHUS HECKOJIBKUX JUCCEpTalMid acMpaHTaMU U JOK-
TOpaHTaMH 000MX BY30B.

IMoka3aTeJiu JHepreTuYecKoii onenku Tpakropa Beixapyc—922 ¢ miayrom IIJIH-3-35 npu Benamke noussl (3 nepena-
ya/l anana3on)

Buj Tormisa
HanMeHoBaHue Tny6una 0,2 M T'ny6una 0,25 m
MOKa3aTemst AT AT EO % AT ES % T JT 80 %+ JT 55 %+
PM 20 % PM 45 % PM 20 % PM 45 %
CKOPOCTb JABHKEHH, KM/ 9,9 9,6 9,4 8,9 8,6 8,4
IllupuHa 3axBara, M 1,05 1,05 1,05 1,05 1,05 1,05
Pacxoj TormBa, Kr/4 11,4 12,8 14,1 11,6 13,1 14,8
EI{[IFOBOG COIPOTHBIICHHE MAIIIHHBI, 15,7 15,5 15,7 15,2 15,0 151
Duepreruueckuii KITJI MTA 0,30 0,31 0,29 0,31 0,29 0,30
Bun Torea
I'ny6una 0,2 M I'ny6una 0,25 M

HanmeHnosanue nokasarens T I[TS_'(_)% JIT60%+ T JIT80%+ JIT60%+

0, 0, 0,

320% 240% 220% 240%
CKOpOCTb JIBHIKCHUSI, KM/4 9,5 9,6 9,4 8,8 8,5 8,7
IllupuHa 3axBara, M 1,05 1,05 1,05 1,05 1,05 1,05
Pacxoj TommBa, Kr/4 11,0 12,1 13,8 11,4 12,7 14,3
EI;_IIFOBoe COIPOTHBIICHHE MAIIIHHBI, 155 154 15,6 15,2 15,0 151
Duepreruueckuii KITJI MTA 0,29 0,30 0,28 0,30 0,28 0,29
3akiaoueHune

OKCIepUMEHTATLHBIMU UCCIICIOBAHUSIMH YCTaHOBIICHO, YTO MPUMEHEHHE Pa3pab0TaHHBIX COCTABOB allb-
TepHaTHBHBIX TomUB B JIBC no3onut 3xoHOMUTH 10 70 % OeH3uHa, 10 44 % ANM3€IbHOTO TOIIMBA MPU
COXpaHEHWHU MOIIHOCTH Ha YPOBHE CEPHIHOIO JBUraTessl, CHU3UTh BHIOPOCH B aTMoc(hepy ¢ 0TpabOTaBIIH-
MU ra3aMi OCHOBHBIX TOKCHYHBIX KOMIIOHEHTOB — OKCHIOB a3zoTa B 1,3...1,5 pa3a, caxu B 2,1...3,5 pa3za.
PacueTsl MOKa3bpIBalOT, YTO MCIOJIB30BAHUE HOBBIX COCTABOB aJbTEPHATHUBHBIX TOIUIUB IO3BOJHUT HOIYYUThH
SKOHOMHYECKHU 3(Q(DEKT OT CHIbKeHHs yliepOa, HAHOCUMOTO TOKCHYHBIMH KOMITOHEHTaMH, BhIOpachiBae-
MbIMH B atMochepy, paBHbIi mpuMepHO 100 Thic. poccuiickux py0/1 TpakTop B rofI.

[pukazom pektopa Barl'Y Ne 446-T]1 ot 25.07.2022 B HacTosIlee BpeMs co37aH 000COOJICHHBIN Hay4-
HBIA KOJIJIGKTHB 1O/ PyKOBOJICTBOM mpodeccopa [lnotHukoBa C.A., OpHEHTHPOBAaHHBIN Ha BOBIICUCHHE B
paboTy BcexX 3aMHTEPECOBAHHBIX JIMII M KOMMEPLHUATU3AMI0 HAYUYHBIX PE3YJIbTATOB. YUYECHbBIE YBEPEHBI, YTO

COBMECTHas pabora IpuHeceT noJib3y Pecrybnuke benapychk u Poccutickoit ®eneparmu.

JIMTEPATYPA

1. https://president.gov.by/ru/events/aleksandr -lukashenko- 28-yanvarya- obratitsya- s-ezhegodnym-poslaniem-k-belorusskomu-
narodu-i-nacionalnomu-sobraniyu

2. Yka3 [Ipesunenra Poccuiickoit @enepannu ot 13.05.2019 1. Ne 216 «O6 yTBepkaeHnn JJOKTpHHBI SHEPreTHYECKOH Oe30mac-
Hoctu Poccuiickoit denepaumny.

3. [Inotaukos, C. A., Kapramesna A. H., CmonsankoB M. B. TommBHas smynecus. // [latent PO Ne 2642078, MIIK C10L
1/32. -2 c.

4. Inotaukos, C. A., Kapramesuu A. H., Uepemucunos I1. H. TornmsHas xomnosunust. // [Tatent P® Ne 2642080, MITK C10/]
1/08. -2 c.

S. Inotaukos, C. A. T'nymko M. H., Ilunuu A. U., Kapramesnu A. H., [llanope B. A. MHOorokoMnoHeHTHast OHOTOIIMBHAS
komnosunus. // ITareat P® Ne 2752565, MITIK C10L 1/10. - 3 c.

6. [Tnotaukos, C. A., Bysukos IllI. B., Mansmmkus I1. 10., Kapramesuu A. H. Cucrema noiayu JOMOTHUTEIBHOTO TOTLTHBA
B nusensb. // ITatent PD Ne 2687856, MITIK FO2M 43/00. — 4 c.

7. IlnotuukoB, C. A., Kapramesuu A. H., Maneiukun I[1. KO. DnekTpoHHas cucTtema Mojayd ra3oBOro TOIJIMBA B TH3EIb
C HaJ/lyBOM H OXJIaXJICHHEM HaJyBOYHOTO Bo3ayxa // [larent P® Ne 2633337, MIIK FO2M 43/00. — 5 c.

8. KoMIuiekcHast Ol[eHKa 3TaroB CO3/IaHus U MPUMEHEHHsI STaHOJIO-TOIUIMBHBIX dMyIbcuii B ausensx / C. A. Tlnotaukos [u ap.]
// Bectank HTUDU. — 2021. — Ne 9(124). — C. 7-17.

9. Kapramesuy, A. H. TIpuMeHeHne sTaHocoAepKammx TomiuB B ausene (dacts 1) / A. H. Kapramesuy, C. A. [110THHKOB,
I'. H. I'ypkos. — Kupos, 2011. -115 c.

10. Kapramesuy, A. H. Mcronp3oBaHne cMeCeBbIX TOIUTMB HAa OCHOBE PATriCOBOTO Maciia JUlsl CelIbCKOXO03sHCTBEHHBIX TPAKTOPOB
/ A. H. Kapramesuu, B. C. ToBctbika. — ['opku: BI'CXA, 2012. — 210 c.

11. AnprepHaTHBHBIE BUABI TOIUIMBA 1y aABurarenei. Monorpadus / A. H. Kapramesny, B. C. ToBctsika, I1. FO. Mansimkux
[n np.]. — Topku, BICXA, 2013. - 376 ¢.

12. Kapramesuy, A. H. [IpumeHeHre TOIUIMB HAa OCHOBE PAIiCOBOTO Macia B TPaKTOPHBIX au3ensx. Mororpadwus / A. H. Kapra-
meBuy, C. A. [Tnotaukos, B. C. ToBctbika. — Kupos: ABanrapna, 2014. — 144 c.

179



BECTHUK BEJIOPYCCKOM I'OCYJAPCTBEHHO! CEJIbCKOXO3SMICTBEHHOI
AKAJIEMUU Ne 4 2022

ITPO®ECCHOHAJBHBIH KPYTO30P

VJIK 331.45:63(476)

OXPAHA TPYJIA B CEJIbCKOM X035 ICTBE: U3MEHEHHU
B 3AKOHOJATEJIBCTBE

B. H. BOCAK

YO «benopycckas eocyoapcmeennasn opoenos Oxmabpwvckou Pesonoyuu
u Tpyoosoeo Kpacnozo 3Hamenu cenbCKOX035A1CMBEHHAA AKAOeMUAY,
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ATPOIPOMBIIITICHHBI KOMIUIEKC SBJISIETCSI OTPACIbl0 SKOHOMHKH, KOTOPAask XapaKTepU3yeTcs LeNbIM psi-
JIOM crelu(UIecKuXx OCOOCHHOCTEH: CEe30HHOCTh MPOM3BOACTBA, MPONOJDKUTENbHAs paboTa Ha OTKPHITOM
BO3/IyX€ B TOJIEBBIX YCJIOBHAX, OOIBIIOE KOJHMUECTBO TEXHOIOTHUECKHUX OMepaluii, paboTa ¢ pasHOOOpa3HOH
CeNbCKOXO3ACTBEHHOW TEXHUKON M 000py/I0BaHUEM, IPUMEHEHUE arpOXHUMHUKATOB U MECTUIMIOB, HATNYNE
0O0JIBIIIOTO KOJIMYECTBA TI0KAPOOTIACHBIX 00BEKTOB, MaTEPHUAJIOB M 000PYIOBAHHUS U T. 1., YTO TpeOyeT 0coObIX
Mep 0 00ecleYeHNI0 OXpaHbl TPyda U TOXKapHOM 0e30MacHOCTH B OTPAciH, MpeAyNpPEKICHUIO TPOU3BO/I-
CTBEHHOTO TpaBMaTH3Ma M MPopecCHOHATIbHBIX 3a0oneBanwii [2, 4, 6, 7].

Ob6ecrieuennto cobmofeHnss TpeOOBaHUN OXpaHbl TPyAa W MOXKAapHOH 0E30MacHOCTH B CEIBCKOM XO3SH-
CTBE, IPEAYIPEXKICHUIO IPOU3BOICTBEHHOr0 TpaBMaTH3Ma 1 NpodecCHOHANBHBIX 3a00JI€BaHUI B OTPACIIU BO
MHOT'OM CITIOCOOCTBYET CBOEBPEMEHHAs pa3paboTKa COOTBETCTBYIOIIMX HOPMATUBHBIX MTPABOBBIX akToB [1, 3,
12].

B Pecniyonmmke benapyce B 2022 r. BcTynuim B CHITy HOBBIE TIpaBmiia 1o oxpane Tpynaa B AIIK: [Ipasuna
[0 OXpaHe TPyJa B CEIHCKOM U PHIOHOM XO3SHCTBE: MOCTaHOBIIEHHEe MUHHCTEPCTBA TPYJa U COITHAIIBHON
3amuthl Pecrryonuku benapycs 1 MUHHCTEpCTBA CEMBLCKOTO XO3UCTBA M MIPOIOBOJILCTBUS Pecmybmuku be-
Japych ot 5 mast 2022 r. Ne 29/44 [8].

JlaHHBIE TIpaBHiIa COJEPXKAT CIEAYIOIIHME OCHOBHBIE Pa3JIebl U TI1aBbl:

Paznen | «O0ume nomoxeHus»:

— obmwme TpeOoBaHuUS;

— TpeOOBaHUs IPU OPTAHU3ALNH BBIIIOIHEHHS CETbCKOX03IHCTBEHHBIX PaboT U padoT, CBA3aHHBIX C BEZe-
HUEM PBIOHOTO XO035HCTBA;

— TpeboBaHus K pabourM MecTam.

Paznen |l «TpeGoBanust npu BIIOTHEHNH padoOT, CBS3aHHBIX C PACTEHHUEBOACTBOM, NIEPBUYHOM Nepepa-
OOTKOMW TPOJYKIIMU PACTEHHEBOJICTBAY:

— TpebOBaHUs MPHU AKCIUTyaTalluH CEeITbCKOXO3SHCTBEHHBIX MAIWH, MAJIbIX CEITLCKOXO3SHCTBEHHBIX Ma-
LIMH, CPEICTB MEXaHU3AINHU, PYYHOTO CaJI0BO-OrOPOJAHOTO HHCTPYMEHTA, Taphl;

— TpeOOBaHuUs MPH NPOBEICHUH MPEANOCEBHON 00padOTKM ceMsiH (II0CaJ0YHOTro MaTepHuaia), UX XpaHe-
HUH, TPAaHCTIOPTUPOBKE U BBICEBE;

— TpeOOBaHUS NPH BHIIIOJHEHUH Pa0OT O 00pabOTKE MOYBHI, YXOAY 32 HACAKACHUSIMH, yOOPOUHBIX padoT;

— TpeOOBaHuUs NPH MPOBEACHUH pabOT ¢ NPUMEHEHHEM NECTUIHMIOB (arpOXMMHKATOB), UX TPAHCIIOPTH-
POBKE U XpaHEHHHU;

— TpeboBaHuUs TPHY MPOBEAECHUH pabOT B TEIUIHNIIAX;

— TpeOOBaHUs MPH BHINOJHEHUH paboT MO 3arOTOBKE TPABSIHBIX KOPMOB (CEHa, COIOMBI, CHIIOCA, CEHAXKA);

— TpeOOBaHUSA K IMOCIEYOOpOUHOI 00paboTKE MPOIYKIINK PACTCHUEBOICTBA;

— TpebOoBaHuUs MPH CYIIKE TPOTYKIIUN PACTEHUEBO/ICTBA.
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Pazgen Il «TpeboBanus mpu BEITIOJHEHUN pa0OT, CBA3aHHBIX C )KUBOTHOBOJICTBOM, IIEPBUIHON TIepepa-
OOTKO! NPOSYKIUYU KUBOTHOBOJCTBAY:

— TpeOOBaHuUS TIPH IKCIUTyaTalldl MalIMH U 000pYI0BaHUS AJIsl 5)KUBOTHOBOJICTBA, ITHIIEBOJICTBA, KOPMO-
MIPOU3BOJICTBA;

— TpeOOBaHUs K MECTaM COAEPKAaHUS U 00CITY>KHBAaHHSI dKUBOTHBIX U IITHILIBI;

— TpeOOBaHUs NPH BHINOJHEHNUH padoT, CBSI3aHHBIX ¢ 00CITYKUBAHUEM XHUBOTHBIX U IITHLIBI;

— TpeOoBaHus MPH 00CITY>KUBAHUU KPYITHOTO POTAaTOr0 CKOTA U IOCHUH KOPOB;

— TpebOoBaHUs TPU OOCITY)KHUBaHUN CBUHEHH;

— TpeboBaHuUs TPY OOCITYKWBAaHWH JIOMAACH 1 TOSHIH KOOBLT,

— TpeOoBaHuUs MPH 00CITY>KUBAHUN MEJIKOTO POTraTOro CKOTa M MEePBUYHOM MepepadOTKU ero NpOIyKIIHH;

— TpeOOBaHUs MPH yXOJ€e 3a MUEIaMy U NEPBUYHON TiepepaboTKe MPOAYKIMH MTUEIIOBOACTBA;

— TpeOoBaHus NpH 00CITy>KUBAHUHU NITULIBI U IEPBUYHON NEpepabOTKH MPOAYKIIUH NTULIEBOICTBA.

Paznen IV «TpeboBanus npu BeJeHUN PHIOHOTO XO3SIHCTBAY:

— TpeOOBaHUS MPH HKCILTyaTalluy THAPOTEXHUUECKUX COOPY KEHHIA;

— TpeOOBaHuUs PH IKCIUTyaTallii MaJIOMEPHBIX CYAOB, OpyAuil ppIO0IOBCTBA, JIOBA, 000PYJOBAaHUS U HH-
CTPYMEHTA, HCIIOIb3yEMOr0 175l PhIOOJIOBCTBA,;

— TpeOOBaHUs NIPU MPOBEJICHUN PAOOT MO KOPMJICHHIO, JIOBY, COPTUPOBKE U PYYHOH pa3lieNKe PBIObI, KO-
LICHUIO BOJHOM PacTUTEIBHOCTH.

[Ipu BIOTHEHUH OTIENBHBIX BUAOB PabOT CIEAyeT PYKOBOJACTBOBATHCS TAKXKE CIEAYIOIINMH HOPMAaTHB-
HBIMH ITPABOBBIMH aKTaMHU B 00JIACTH OXPaHbI TPYAa U TIOXKAPHOH OE30IMaCHOCTH:

—IlpaBuia mo oxpaHe TpyZa NpH BHIIOJHEHUH CTPOUTEIBHBIX pabOT: MOCTaHOBJIEHHE MMHHCTEpCTBA
TpyJa u conmanbHou 3amuThl Pecrrybmku benapycs 1 MuHHCTEpPCTBAa apXUTEKTYpPhI M CTPOUTEIhCTBA Pec-
ny6muku benapycek ot 31 mas 2019 1. Ne 24/33.

— [IpaBuna mo oxpaHe TpyAa NMpU BeIECHUH JIECHOTO X03sliicTBa, 00pabOTKE IPEBECUHBI M MPOU3BOJCTBE
W3JIeNU U3 JepeBa: MOCTaHOBIeHne MUHICTEPCTBA TPYIa U COIMANIBHOM 3ammuThl PecryOnmku bemapycs u
MunncrepcTBa JecHoOro xo3sicTea Pecrryonuku bemapychb ot 30 mapra 2020 . Ne 32/5.

— [IpaBuna mo oxpaHe TpyJa: MOCTaHOBJICHHE MUHUCTEPCTBA TPYJa M COLMANBHON 3alIuThl PecryOnnku
Benapycs ot 1 uronst 2021 1. Ne 53.

— 06 olecrieyeHnH NOXKAPHOI 0€30IaCHOCTH: TOCTaHOBIeHNE MUHHCTEPCTBA 10 Ype3BBIYaHBIM CHTYya-
M PecniyOmmku Benapycs ot 21 nexadpst 2021 r. Ne 82 [5, 9, 10, 11].

Crenyer OTMETHUTB, YTO HOpMAaTHBHAs 0a3za B 00JacTU OXpaHbl TPyJia U MOXKapHOH 6e30MacHOCTH TOCTO-
STHHO OOHOBJISIETCS], B CBA3U C YeM TpeOyeTcsl ee MpoBepKa Ha IPeIMET BO3MOXKHBIX U3MEHEHUH (OTMEHBI J10-

KyMCHTA, €0 JOIMOJIHCHUA, U3MCHCHUS WJIM BbIXOJa HOBOFO).
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MOATOTOBKA HAYYHBIX KAJIPOB BBICHIEA KBAJIU®UKALIUHA
B KOHTEKCTE INTPOBJIEMBI CTAHOBJIEHUSA U PABBUTUSA HAYUYHBIX HIKOJI

B. B. BACWIBEB, ®. B. SMHOBBEB

YO «benopycckas eocydapcmeennasn opoenoe Oxmsabpwvckou Pesonroyuu
u Tpyodosoeo Kpacnozo 3Hamenu cenbCKOX0351ICMBEHHAS AKAOEMUSAY,
2. I'opku, Pecnyoauxa benapyco, 213407

(Illocmynuna 6 peoaxyuio 08.11.2022)

Cmamos nocesujeHa I’lpO6ﬂ€MaM paseumus Hay4Ho2co0 nomeHyuala Ha OCHose paCiuperHoco 606‘}1[701436006”18& Kaapoe svlcuLell
HayyHou Keanuguxayuu. Packpvima cyuHocmv u poib HAYUHBIX WKOL 6 CUCmeMe NO020MOBKU HAYYHBIX U HAYYHO-NEOA202UYeCKUX
Kadpoe gvicuell Kewluqﬁukauuu. Buisisnenvt ocnosmnvie }’Zp06Jl€Mbl CMAHOBNEHUA U pA36UMUS HAYYHbIX UKOJl 8 COBDEMEHHBLX YCI0BUAX.
IIpeonoorcenvt koHyenmyaibHble NOOX00bL K OYeHKe U aHAIU3Y (PYHKYUOHUPOBAHUS HAYUHBIX WKOL. Paccmompenvl omoenvhble ac-
NeKMbl 86€0EHUsL 20CYOAPCMEEHHO20 3aKA3A4 HA NOO2OMOBKY HAYYHbIX PADOMHUKOE SbICUUE K8ATUDUKAYUU U POPMUPOBAHUS MeXa-
HU3Ma obecnevenus 60CHPOU3BOOCMBA HAYYHBIX U HAYYHO-NEe0a202UYeCKUX UKOIL.

Knrwouesnte cnosa: Hay4Has uikoida, Haywo-nedaeoeuqecxaﬂ uiKoa, HayiHole pa6ommu<u svicuiell K@aﬂud)ukauuu.

The article is devoted to the problems of development of scientific potential on the basis of expanded reproduction of personnel of
the highest scientific qualification. The essence and role of scientific schools in the system of training scientific and scientific-peda-
gogical personnel of the highest qualification is revealed. The main problems of formation and development of scientific schools in
modern conditions are revealed. Conceptual approaches to the evaluation and analysis of the functioning of scientific schools are
proposed. Some aspects of the introduction of the state order for the training of highly qualified scientists and the formation of a
mechanism for ensuring the reproduction of scientific and scientific-pedagogical schools are considered.

Key words: scientific school, scientific and pedagogical school, highly qualified scientists.

BBenenue

CucTeMsbl MOATOTOBKY HAYYHBIX M HAYYHO-TIEAarOrMYecKUX KaJpoB BhICIIEH KBaupuKanuu Poccuiickoit
Oenepannu u Pecrrybnuku benapych SBISIOTCS MPaKTUYECKH UASHTHYHBIMH, MIOCKOIBKY OBLTH chopMHpo-
Banbl enle B CCCP u K HacTosiieMy BpeMEHHU He MpEeTepIiesiv CyLECTBEHHbIX u3MeHeHui. Ilpu sTom nocie
pacnaga CCCP Bo Bcex MOCTCOBETCKUX CTpaHaxX HaOIromaeTcs Psili HEraTUBHBIX TEHICHIUH B cdepe TMoAro-
TOBKH U 3aKpETUICHHUS HayYHBIX Ka/IPOB BBICIICH KBannpuKkau. Bo3HUK HEKUIl CHCTEMHBIH KPU3HC, BHI3BAH-
HBIIi, B OCHOBHOM, ()MHAHCOBBIMHU TPYTHOCTSIMU M CHIDKEHUEM YPOBHS CONMATHHOMN 3aIIUIIIEHHOCTH HAYYHBIX
PabOTHUKOB, YTO B KOHEUHOM HTOI'C MPHUBEJIO K 3HAUUTEIIBHOMY OTTOKY MCCJIEIOBATE e BRICOKON KBATU(H-
Kanuu u3 chep Hayku u oOpasoBanus. COKPAaTUIOCh KOJWYECTBO HAYYHBIX IIKOJ, CIIOCOOHBIX 00ECIEUNUTh
MOATOTOBKY HE TOJBKO IOCTATOYHOTO KOJIWYECTBA AUCCEPTALMI, HO U UX Ka4eCTBO.

Hcropus Hayku 3HaeT MHOXECTBO BBIJAIOIIUXCS YYEHBIX, CO3AABIINX COOCTBEHHBIE HAayYHBIC IIKOJBI.
Inpoko m3BectHw mkoasl: H. bopa, A. M. bytneposa, B. U. Kypuarosa, JI. /. Jlanmay, E. O. IlaTona,
W. I1. [aBsoBa, 3. Pe3epdopna, A. A. Yxromckoro, 3. @peiina. .. [1Ikoibl 3TUX yUEHBIX TOTYUUITH MUPOBYIO
W3BECTHOCTD U Mpu3HaHue. HayuHo-MeToquueckas 1IKoJia, KaK IpaBUio, HE OTPaHUYMBAETCS pa3 U HABCEra
n30paHHBIM OOBEKTOM HCCIICJIOBAaHHUS, HO MOYTH Beerjaa (JOPMUPYET U peaau3yeT YHHKAJIbHBIA aBTOPCKHM
MOJX0/1 B METOA0JIOTMH ucciaeqoBaHul. [IpoayKT CHHEpreTUYeCKUX YCWINM YYaCTHUKOB IIKOJIbI UMEET Tep-
CHEKTUBY KalWTAIU3AIAN, HO MOXET OCTAaThCs M HEBOCTPEOOBAHHBIM.

B coBpemenHBIX ycnoBuax mupoBH3anuy o0mecTBa U nu(poBeIX TpaHchopMaIiii BO BceX cdepax co-
[HATBHO-3KOHOMHYECKUX OTHOIICHHH, B TOM YHCJIE B YCIIEITHOM (YHKIITHOHUPOBAHUH HAYYHBIX KOJJIEKTUBOB
Y MX BKJIJIe B HAYYHO-TEXHUYECKHUI U COIMAIILHBIN MPOTPecc, Hay4HbIE MIKOJIbI IpHoOpeTatoT ocoboe 3Have-
Hue. Cieyer oOpaTuTh BHUMAHUE HA PsiJl HETAaTHBHBIX TEHACHIUN, 3HAYUMBIX JUIS NaidbHEUIIero GpyHKIno-
HUPOBaHUS KOJUIEKTHBA HAYYHBIX ITKOJ: APOOJIECHUE IIKOJIBI HA MaJIBIE TPYMIHI (C Y’KE OTIMYAIONTAMUCS Me-
TOAUYECKUMH TIOJIXO/IaMH1); M3MEHEHHE CaMOTO XapaKTepa KOMMYHHUKAIIUK MOCIIeoBaTeNiel (MEKIMIHOCT-
HBII XapaKTep MOCIe0BaTeNeH); IePEOPUSHTAINS UHTEPECOB; U3MEHEHHSI BOCTPEOOBAHHKIX TIpeoOpa3oBa-
HUH («HE BIHCHIBAIOIINXCS» B COBPEMEHHBIE OOIIECTBEHHBIC U XO3SMHCTBEHHBIC PEAITHH).

[IpencraBuTenu MpenpIAYIIETO TOKOJCHHUS UCCIICIOBATENICH NMEIOT B HACTOSIIEE BpeMs a0COFOTHO WHBIE
MIPUOPHUTETHI U yKe HE CIIOCOOHEI (112 U HE XOTSIT) BOCIIPHHUMATh Ty KBUHTACCEHIIMIO HAYYHBIX 3HAHUN, KOTO-
PYIO CIIOCOOEH THPAXXHPOBATH (YHIATOP IIKOJBL. BOCIIMTAaHHUKY MIKOJBI U3 MPEAIISCTBYIOIINX TeHEepaIii
I KOMMEPLHUATM3UPYIOT CBOIO paboTy (KKOPPEKTUPYS» pealibHbIe HTOTH UCCIICAOBAHUMN B YTOAY «3aKa34H-
Kam»), I MIPUCYTCTBYIOT B HayKe (POPMaIbHO, SKCIUTYaTHPYs MPE/IIeCTBYOINE HapaOoTku. VMITyIIbCHB-
HBIE MOMBITKA OCHOBATEJNS LIKOJIBl BEPHYTh UX HA IMyTh KOHIENTYaJbHBIX MA€H BOCIPUHUMAIOTCS UMH, KaK
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HpPaBOYUYEHUS, a CYIIECTBYIOIEE BHELIHEE OKPYKEHHUE JINIIb «IIOANUTHIBAET» UX YBEPEHHOCTh B OIIPABAAH-
HOCTH UX «MOOMIIHOTO SMIUPU3May.

Bce at0 xapakrepno kak mia Poccuiickoit @enepanyu, Tak u ans Pecyonuku benapycs. Jons uccneno-
Bateneil B Bo3pacte 10 30 net He mpeBbimaet 15 %, a 701 JOKTOPOB HayK IEHCHOHHOTO Bo3pacTa BcE Oonee
nomuuupyet. [Ipu aTom meree 15 % cTyneHToB By30B, pparMeHTapHO MPUBJIEKAECTCS K HAYYHBIM HCCIIEI0BA-
HUAM, a 55 % mpernonaBareneii, BOOOIIE He 3aWHTEPECOBAaHbI 3aHUMATbCA HayKoi. CleayeT OTMETHTD, UTO B
Bbenapycu yucieHHOCTh UCCIIEIOBATENEH C YUCHBIMH CTCIICHIMH, B TTOCIIETHUE TOAbI, HEYKIOHHO CHIKAETCS.
Tak KoTMYECTBO KaHIUAATOB HAYK, PA0OTAIONINX B OPraHU3AIMIX [0 BCEM BHIaM YKOHOMHYECKOH IesTeNb-
HocTH, 3a epuof ¢ 2017 mo 2021 rox coxpatunock ¢ 13408 o 12 283 genoBek, a KOJMIECTBO TOKTOPOB HAYK,
3a TOT e nepuon, ¢ 2166 go 1844 yenosex.

OcHoBHas YacThb

Kak Bepuo onpenensier B. B. KBannna: «Coznanne v pa3BUTHE HAYYHOH IITKOJBI — 3TO UTHTEIHHBIN, MHO-
TO3TAIHBIH, CIIOKHBIN MPOIECC, HO KIMEHHO HAYYHBIEC IIKOJIBI BEICTYMAIOT B POJIM XPaHUTENEH TyUIlINX HAy4-
HBIX TPAIUINI By3a, IEpeaBas uxX 4epe3 CBOMX YUCHHKOB APYTMM HAYIHBIM KOJUTEKTHBaM» [1].

Hacrosimas Hay4yHas mKoja JOJKHA IPEICTABIATh ABA-TPU MOKOJEHUS UCCIIEN0BATENEeH U IPOAOKATh
NefiCTBOBATh B HACTOsIIIEe BpeMsl. ECITi 3TOro HeT, TO MOXKHO TOBOPHUTH TOJIBKO 00 €€ TPOIIIOM, MOJIOKUTENb-
HOM, HCTOPHUIECKOM OIIBITE.

Hayunyro mKoay MOKHO CUMTATh JEHCTBYIOLIEH, €CIIU OHA:

— IMIOCTOSIHHO TIOJITBEPIKIAET 3TO: MPOBeIeHueM (hyHIaMEHTATBHBIX U MPUKIIAJHBIX UCCIEIOBaHUHN B COOT-
BETCTBUH C 3asBJIICHHBIM MPOQHIIEM, 3aIlIMIIEHHBIMYU JOKTOPCKHUMHU M KaHAUIATCKUMH TUCCEPTALIUIMU, 3aIllH-
HICHHBIMHU OTYETAMU O pealTu3aluy pe3ybTaToB OI0KETHBIX U X0340T0BOpHBIX HUP;

— MyONHUKyeT pe3yIbTaThl HCCIESIOBAHMA B BHIE MOHOTpadil M HAyIHBIX CTaTel, pa3MEIIeHHBIX U ITUTH-
PYEMBIX B PEUTHUHTOBBIX U3JIAHUSX;

— pe3yabTaThl UCCIICIOBAHUM OTPaXKAIOTCA B YUCOHHKAX U y4eOHBIX MOCOOMSIX, MEXKIyHAPOIHBIX, BCEPOC-
CUICKUX WM PETHOHAIBHBIX KOH(EPECHIINSX;

— (popMEpyeT y BOCTUTAHHUKOB ¥ TIOCTIeTOBaTeNel onepekaronnii Habop MpoeCCHOHATBHBIX KOMITETEH-
U, BOCTpeOOBaHHBIX HAa PHIHKE MHTEIUICKTYAIBHOTO TPYAa; — HIMEET CBUACTEILCTBA O PETUCTPAIMU O0BEK-
TOB MHTEJUIEKTYaIbHOM COOCTBEHHOCTH, BBIIAHHBIX 38 MOCIIETHHE TOJIBI.

Henp3s He cornacuthest ¢ MEeHueM O. FO. 'pe3HeBOM, UTO «TpaAULIMOHHBIM SIBJISIETCS MOAX0 K pacCMOT-
PEHHUIO HAYYHOM IIKOJIBI KaK YIIEIIeH B MPOIIoe, HCTOPUIECKH 0OYCIIOBICHHOM, TOJIOKUTENBEHO 3apEKO-
MEHJIOBaBIIeH (POPMBI OPTaHU3AINK HAYYHOH JEATEILHOCTH TPYIIBI HCCIEAoBaTeIe. JTa JNesITeNbHOCTh
MIPENIoIaraeT «IPOU3BOJICTBO» HE TOJIHKO HAYYHBIX WICH, HO M «IIPOU3BOJICTBO» YUEHHIX, O€3 Uero HeBO3-
MOKHO COXpaHEHHe TPaJWIIni, epenada «dctadeTsl 3HAaHUW», a TEM CaMbIM U CYIIECTBOBaHUE HAYKH B Ka-
YeCTBE COLMANTBHO-UCTOPUIECKOMN IITKOJIBI B HayKe. DTO SABJIEHHE UMEHHO Mearornyeckoe, YTo OnpeneseTcs
YK€ CAMHM MOHATHEM «IITKOIay [2].

YHUKaJIBHOCTh HAYYHOH LIKOJIBI XapaKTEpU3yeTcs ONpeeeHHbIMU ITpu3HakaMu. K HUM oTHOCSTCS:

— «HAJMYHUE CO3/IaTeNs HaydYHOH MIKOJIBI — KPYMHOTO yY€HOTO, BIIACIONIETO YHUKAILHBIM CIIOCOOOM pa-
OOTHI M CIUTAYMBAIOLIECTO BOKPYT ce0s YJICHOB KOJUIEKTHBA ISl BHIIOIHEHHUS ONIPE/ICNICHHBIX UCCIIeJ0BaATENhb-
CKHUX IIeJiel ¥ IpoTrpaMM; 00JIaJaroIIero yMeHHeM OTOMPaTh TBOPUECKYHO MOJIOJEXKD U YUUTh € UCCIIe[0Ba-
TEJIBCKOMY MaCTepPCTBY; 00ECIIEUNBAIOINIETO OCOOYI0O HAYUHYIO aTMocdepy B KOJIIEKTHBE; TIOOMIPSIIOIIETO ca-
MOCTOSITEIbHOCTE MBIIIUTEHNS X MHUAIIMATHBY €T0 WIeHOBY [3];

— (pyHKIMOHMPOBAaHNE HECKOJIBKUX MOKOJICHUH, 00BETMHAEMBIX OOIINM, IPKO BHIPAKEHHBIM OCHOBATEIEM
WM JTUIEPOM, aBTOPHUTET KOTOPOTO MPU3HAH HAYYHBIM COOOIIECTBOM;

— «HATMYHE TIPEAIaraeMoi CO3JaTeNleM MIKOJIBI MCCIIeN0BATEILCKON MPOrpaMMbl (HAYYHOTO HampasJie-
HUS1), KOHCTUTYHUPYIOIIEH KOy KaK COIMAIBLHYIO IIeIOCTHOCTD, COSIMHSIONIEH B ceOe TepedeHb mpooieM,
Ha pelleHHe KOTOPBIX OPUCHTUPYETCS HAyYHO-TIeJarOTHUECKUH KOJIIEKTUBY [3];

— «EIMHBIN OPUTUHAIBHBIN HCCIIeA0BATENBCKUM MOX0/T U METOJAUYECKU HHCTPYMEHTAPUA, OTJIMYAIOIIH-
€Cs1 OT IPYTHUX, IPUHSTHIX B JAHHOM 00/1aCTH; HATMYUE B3aUMOYBS3aHHBIX I1€IarOrMYSCKOM 1 UCCIICA0BATEIIb-
CKO# (DyHKITMH, IHATEKTUYIECKOTO eUHCTBA MPOIIECCOB IMO3HAHUS U Niepeaayu 3HAHWUN, HABBIKOB U YMEHHUU
HCCIIEIOBATENBCKOM paboThl, 00Pa3IIOB MOBEJCHUS M O0IUX TPAIUINN; HETTOCPEJCTBEHHOE O0IIEHUE WICHOB
KOJUIEKTHBA IIKOJIBI, IIOCTOSHHOE TOJepKaHNe M PacIIMpeHrne MHTepeca K TEOPETHKO-METOI0IOTHIECKIM
mpoOaeMaM TaHHOTO HampaBlieHus Haykm» [1];

— «HAJMYWE OIPENICIICHHOTO CTUJIS HAYYHOH U MeJarornieckoi paboThl, BKIIFOYAIOIIETO0 0COO0YI0 MOpab-
Hyto atMocepy, OJaronpusTHBIA MICUXOJIOIMUYSCKUN KJIMMAT, HEKOTOPhIE HPABCTBEHHBIC KAaHOHBI, 0COOBIE
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OTHOIIIEHUSI MEXy UYICHaMH MIKOJBI, CUCTEMY KOMMYHHUKAIIMH, OMpPEeNSIONyI0 padouyro aTtMocdepy B
IIKOJIEY;

— GIOCTOSTHHBIA POCT KBATM(HUKALMN YIaCTHUKOB IIKOJIBl M BOCITUTAHUE B MPOLIECCE HCCIIECIOBAHUHA CaMO-
CTOSITETILHO M KPUTUYECKU MBICTSIINX YUEHBIX; QYHKIMOHUPOBAHUE HAYYHOTO CEeMUHAapa, Kak CpeAcTBa JUIs
MIPAKTHYECKOTO BHEAPEHISI COOTBETCTBYIOIINX CTAHAPTOB OBEIEHUS M MBIIIUIEHUS, XapaKTePU3YIOIIHNX CIIe-
IU(GUIECKUH TyX KONl U € 3THYECKIe TPUHLIUTIBD.

[IpurnsapiBasch K HbIHE NEHCTBYIOIIUM HAay4HBIM KOJUIEKTHBAaM, BHIHO, YTO MPOU3OILIA yTpaTa psaa
HAyYHBIX HANpaBICHUN, HAPYIINIACh MPEEMCTBEHHOCTh MOKOJIEHHH, COKPATUIOCH YHCIIO HUCCIIEI0BATEICH.
Jla v HBIHEe PYKOBOAMTENH HAyYHBIX KOJJIEKTHBOB, aKTUBHO pa00Tasi B yCIOBHAX PHIHOYHON IKOHOMHKH, HC-
TOLIAIOT ce0sl B aIMUHUCTPATUBHOMN AEATENFHOCTH, YTO TAKXKE HEraTUBHO CKa3blBaeTcs HA (YHKIMOHUPOBA-
HUM HAYYHBIX IIKOJL.

Panpmie B By3ax Obutn kadenpst, a B8 HUW — oraensl, mpeacTapisione HACTOSIIME HAYIHbIE TIKOJIBI, C
munepamMmu, 00JaJaBIIMMHA CBOMM BHICHUEM, CBOUM CTHJIEM, TIOUYEPKOM. DTO CO3/1aBaio oco0yio atMocdepy,
(hopMHPOBaIO BHYTPEHHIOIO CTA0MIBHOCTD | JIEPKajio KOJIJIEKTHUB B TOHYce. Eciin Ob1 coBpeMeHHBIE MOJIO/IbIE
MIPETIoAaBaTely MOMAIA B TY CPeIy, OHU ObI TOXe OBUIM JPYTHMH, HO, K COXAIIEHUIO, UM HETJe ceifyac Boc-
MTUTBHIBATHCA.

[To muenuto npodeccopa 3. C. Ca3oHOBOM «Y HAC €CTh HayKa, HO HE CO3/IAalOTCS HOBBIC HAYYHBIC IIKOJIBI.
Mormnobie KaHIUAATH HAYK TOMENAI0T CBOW KaHIUIATCKUE JUTIOMBI, CBUETEIBCTBYIONINE 00 X HAYYHOU
COCTOSITENTFHOCTH, B CBOU «TIOPT(OIHO» M yXOAAT paboTaTh B yCHENIHbIe (PUPMBI, IPeAJIararomniie BEICOKHE
3apIrjiaTel 1 [IaaneﬁmHe TNCPCIICKTUBLI. HpI/IXOIUIT CICOYIOIINE TAJTAHTIIMBLIC FOHOIIN U ACBYIIKH, CHOBA €~
JIAIOT AMCCEPTAIMHU U CHOBA yXOiT. B HacTosiIIee Bpemst yCIOBU ISl CO3JJaHuUs TOTO, YTO OBLIO HAIeH Top-
JOCTHIO — HAYYHBIX IIIKOJ, PAaKTUIecKu HeTy». [[pon3omniia yTpaTa psia HaydIHBIX HAMIPaBIeHUH, HAPYIIHIIACh
MIPEEeMCTBEHHOCTh TOKOJIEHUI, COKpaTHIIOCh YHCIO HccienoBaTenell. Jla U MHble pyKOBOJIUTENN HAyYHBIX
KOJIJICKTUBOB, aKTUBHO pa60Taﬂ B YCJIOBHUAX pI)IHO‘IHOI\/'I 3KOHOMHMKH, UCTOIIAIOT ce6;1 B aI[MHHHCTpaTHBHOP'I
JeSTeTLHOCTH, YTO TaKXKe HETAaTHBHO CKa3bIBAETCS Ha (DYHKIMOHUPOBAHWN HAYYHBIX IIIKOJI.

Hy»xeH moBepuTeNbHBIN pa3roBOp O HEIHEITHUX MPo0JIeMax BEICIIEH IIIKOJIBI, & He BOCIIEBAHHUE 3aCIIyT IPO-
LUIOTO U OIBITA yHIeAUX repoeB. DparMeHTapHOCTh U NOIMYJIUCTCKUN XapaKTep MU30JUYECKOHN aKTyalu3a-
[IUM PACCMOTPEHUS KOHIENTYAIBHBIX MpobiieM (hopMupoBaHusl, QYHKIIMOHUPOBAHHS, PAa3BUTHS M COXpaHe-
HUS1) OTEUECTBEHHBIX HAYYHBIX IIKOJI JOMTyCTUMO, OXapaKTEePHU30BaTh Kak 3akpenuBinuiics npuanui PR u GR,
3aMeNIaoIni peaJbHyI0 TOCYIapCTBEHHYIO MOJIUTUKY PAa3BUTHUS OTEYECTBEHHON HAYKH.

B ampene 2005 r. 6pu10 pazpaboraHo u npuHsTO IocTaHoenenrne Cosera MunnctpoB PecniyOnuku bena-
pycb «O6 yrBepxaeHuu [lomoxxeHus: o mopsaKe MIaHUPOBaHUS, (MHAHCUPOBAHUS U KOHTPOJIS TOJATOTOBKH
Hay4YHBIX PaOOTHHUKOB BBICIIECH KBamU(PUKAIUN». J[aHHBIM TOCTAHOBIEHUEM yTBEPXKIAICS TOPSIIOK QPOpMHE-
POBaHMA rOCYIapCTBEHHOTO 3aKa3a Ha IMOATOTOBKY aCIUPaHTOB (aAbIOHKTOB), TOKTOPAHTOB B IIEJIOM IO pec-
myOiKe B pa3pese oTpaciielt HayKH 1 CHelHalbHOCTeH HayIHBIX PaOOTHUKOB M CTaBHJIACH 3a/1a4a Iepexoa
Ha KOHTPaKTHYI Gopmy oOyueHus. BBeneHre rocy1apcTBEHHOTO 3aKa3a Ha MOATOTOBKY HayYHBIX paOOTHH-
KOB BBICIIIEH KBATU(HUKAIINH MIPECIEeI0BANO0 1Ie]bh 00eCIeYnTh YUPEKICHNsT 00pa30BaHUs H OPTaHU3AINN BbI-
COKOKBaJ'II/I(bI/IHI/IpOBaHHI)IMI/I crieuajiuCTaMu, BBIMIOJIHAIONME HAYUYHBIC UCCIICAOBAHUA U paSpa6OTKI/I. Bwmecte
C TEM, KaK CBHJIETEILCTBYIOT CTATUCTHYECKHUE TAHHBIC, KAPAMHAIHHOTO YITyUIIeHHUS CUTYaIlluy He TPOU30IILIO.
B sroit CBs3H, CUUTACM HGOGXOI{I/IMLIM COCPEAOTOUNTL BHUMAHUE HA METOJ0JIOTUH ®YHKHHOHHPOB3HHH ca-
MHX HaY4YHBIX IIKOJI. HpI/I 3TOM OCO6BII71 AKIICHT CACJIaTh Ha TE€X aCIICKTax Q)YHKHI/IOHI/II)OBaHI/IH OTCYCCTBCH-
HBIX Hay4YHBIX LIKOJI, KOTOPBIE MTO3BOJISIIOT UM IIPOA0IDKATE (yHAAMEHTAJIbHbIE U IPUKIIaIHbIE paOOTHI B CO-
BPEMEHHBIX yCIOBUSIX.

ITo3uuMoHUpPYys KOHUENTYaJbHYH) TPAKTOBKY CAMOM TEPMHUHOJIOTMYECKOW KOHCTPYKLIHH «HAY4Has
LIKOJIa» KaK €AMHCTBO OOYYEHUs] TBOPUECTBY M MPOLECCY MCCIEAOBAHMS, KOTOPOTO MPHUAEPKUBACTCS OJIHA
rpymIia yueHbIX B OTHOLICHUH APYTuX (Ha 0a3e TpaHCISALMU OT OAHOTO MOKOJICHHS MCCIIeNoBaTeNei K Ipy-
TrOMY HE TOIIBKO MPEMETHOTO COJICPKaHHs KOHKPETHOW 00JIaCTH HCCIIEOBAHNUN, HO U KYJIbTYPHBIX HOPM,
[IEHHOCTEH ¥ MUPOBO33PEHUYECKOH TTO3UIINH).

JlonycTUMO MPEAIoNoKUTh, YTO HMTOTOBBIM HHCTPYMEHTOM BOCIHUTAHHUS MOJIOJBIX HCCIenoBaTeseit
OoIpaBJaHO CYHUTATH YHHKaHBHBIﬁ I/ICCHC}IOB&TCHBCKI/Iﬁ CTUJIb MBIIIJICHUSA JINJACPOB HIKOJI. IToneITKHN (bOpMaJ'II/I-
30BaHHOTO TO/AX0/Ia K COCTaBJICHHUIO TIEPEYHS XapaKTEPUCTUK OTHECEHHS KOHKPETHBIX HCCIE0BATEIhCKIX
KOJIJIEKTHBOB K HayYHOH ILIKOJIE, TAKUX KaK LeJIeyCTPEMIIEHHOCTb, CTOMKOCTh YOEXKIEHHH, HEY10BIETBOPEH-
HOCTB JIOCTUTHYTBHIM, HAYYHOE CaMOONpEIEIeHUE U CAMOUACHTH(PHKALIMS YJICHOB KOJUIEKTUBA, HE MOTYT Ta-
paHTUpPOBATH 9ETKOT0 MMO3MIINOHHUPOBAHUA PCAaJIbHBIX HAYYHBIX INKOJI OT MHBIX HAay4YHBIX COO6IlIeCTB. Tem
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OOJIBLIYI0 MIMOCHUHKPA3UIO BBI3BIBAET MONBITKA (JOpPMAIN30BaTh HAYyYHBIE IIKOJbl HA OCHOBE TaKUX KpUTeE-
PHEB, KaK «KOJMUYECTBO ITyOJIMKALMI», «ydacTHe B KOH(PEPEHIMSIX», «ydacTHE B JUCCEPTALMOHHBIX COBETAX)
(sIBHO HaBsI3bIBa€MbIC «aAMUHUCTPATOPAMH OT HAYKW» M BOCTPEOOBAaHHBIE TOJIBKO AJISl HUX XKeE).

Co cBoei CTOpOHBI, MBI IPEAJIaraeM K JUCKyCCHH HeOECCIIOPHBIN, HO TOCTATOYHO KU3HECTTOCOOHBIN TE3UC
00 MCKIIIOYUTENBHOCTH MIPUOPUTETa (GOPMATU3aLUK MOHATHS «HAy4HAas! IIKOJIa», UCXOAs U3 HAJIWYUS YHU-
KaJIbHOT'O CaMOCTOSITEIbHOIO METOAOJIOTHYECKOTO MOAX0A U MOTYYEHHS HOBBIX PENIPE3EHTATHBHBIX PE3Yilb-
TaTOB IIPH PEIICHUH HAYYHBIX MpobaeM. IMEHHO Ha TaKOM THOCEOJIOIMYECKOM YPOBHE, MOTYT OBITH AETep-
MUHUPOBaHbI CBOMCTBA, IPU3HAKH M Ka4eCTBAa HAy4YHOU IIKONBI. [[oHATHE «HAay4HAs IIKOJIA», IPAKTUIECKH,
BCEMH UCCIIE0BATENISIMU HEOCPEICTBEHHO CBSI3BIBACTCS C UMEHEM KOHKPETHOT'O Y€JI0BEKa (M ONpeaessieTcst
WCKITIOYUTEIBHOCTHI0 COBOKYITHOCTH Ka4€CTB JIMYHOCTH YEIOBEKA, CO3JABIIETO 3Ty LIKONY), HO HE OTpaHU-
YUBAETCSA ITUM.

3ayacTyr0 HCIOJIB3YIOTCS TEPPUTOPHANbHBIN (HAalpUMep, JEHUHIPaJCcKas ICHXOJIOTHYECcKas LIKOJa),
HepapxXuUuecKuii (Bemyiasi Hay4Has [IKOJa) W/WIH UHbIE KPUTEPHH OTHECEHUS] KOHKPETHOTO HAYYHOTO C000-
miecTBa (MM €ro 4YacTh) K CTaTyCy «Hay4Has IIKoJia». TpakToBKa «Beoylleld HayYHO! IIKOJIBbD (KaK CI0KUB-
LIErocs! KOJUIEKTUBA UCCIIE0BATEIeH Pa3IMUHbIX BO3PACTHBIX I'PYIII U HAYYHOH KBaTU(QUKALNK, CBSI3aHHBIX
MIPOBEIEHHEM HCCIICAOBAHUN 110 00IIEMYy HayYHOMY HAIIPAaBICHHUIO U OOBEAMHEHHBIX COBMECTHOM AEATEINb-
HOCTBI0) BoOOIIE aMopdHa U crocoOHa (MCXO M3 MPEIIOKEHHBIX KPUTEPHEB) HEOMPABIAHHO OTHECTH K
HAyYHOU IIKOJIE JIF000H KOJIJIEKTUB MCCIIeI0BaTENeH.

Hcnonp3yemble KpUTEPUH BBIAEICHHS HAYIHBIX IIKOJI HE IPEACTABISAIOTCS JOCTATOYHO afekBaTHbIMU. Co-
BpEMEHHAsi CTPYKTypa HAy4YHOTO COOOINECTBa CIIOKHJIACh B HMHBIX, paHee CYIIECTBOBABIIMX YCJIOBHSIX.
B HacTos1iee Bpemst CyliecTBOBaHUE ITUX HAyUHBIX LIKOJ YacTO CBOAMTCS TOJIBKO K BOCIPOHM3BOJCTBY WIH
PaCIIMPEHHIO YK€ TOCTUTHYTBIX TPAIUIIMOHHBIX 3HaHUN. OHU HE IPOAYLIMPYIOT HOBBIE 3HaHHA. OLIEHUTS Cy-
LIECTBYET LIKOJIA UM HET, MOKHO TOJIBKO MO PEeabHBIM COBPEMEHHBIM JOCTH)KEHUSAM, WM MPHU yYacTHH B
KOHKPETHOM KOHKYpPCE Ha IPOBEICHNE HAYUHBIX UCCIIEA0BaHUM.

B 3TOl cBSI3U MOKHO NMPEJOCTaBUTh BO3MOKHOCTh YUEHBIM KOHKPETHOTO IoapasaeieHus By3a uin HUN
caMHM HIeHTU(UIMPOBATH ce0sl, KAK HAYUHYIO IIKOTY. UTOOBI MOATBEPANUTE 3TO, OHU JOJDKHBI IPEACTABUTD
KOHKPETHBIE pe3yJIbTaThl CBOEH AESITEIbHOCTH (3HAYMMBIE JIJIS1 perroHa UIH OTPacin).

Henbss uve cormacutbest ¢ MHenueM T. 1O. [NaBenbeBoil [4] 0 HEOOXOAMMOCTH MEPECMOTPETH MOIUTHKY
¢uHaHcupoBaHuUs paboThl npenoaaBaTenei By30B u yuéHsix HUUW. CoBpeMeHHas cuctema oImiaThl UX TpyAa
HEeTpo3pavHa U He TOHITHA HU MPEMNoAaBaTelsiM, HU HayYHbIM pa0OTHHKaM. A 4€TKue Kputepuu Jyist 06oc-
HOBaHHOCTH HAYMCJICHUs CTUMYJTUPYIOIIUX HaJ0aBOK MPAKTHYECKH OTCYTCTBYIOT.

Hayunsle nccienoBanus, 1axe B paMKax Hay4HBIX ILIKOJI, HE CKOOPAMHUPOBAHbI M HEPEAKO TyOIMpPYIOTCS.
Heo0xonumbl MexaHU3MbI KOOPAMHALMH HAYYHBIX UCCIIEIOBAHUI, BBIMOJIHAEMbIX B aKaEMHUUYECKOM, BYy30B-
CKOM W OTpaclieBOM CEKTOpax Hayku. Hampumep, puHaAHCHpOBaHME ENEBBIX MIPOTPaMM U3 CPeCTB dene-
paJIbHOTO OIOKETa OCYLIECTBIISICTCSI HEPUTMUYHO, C OITO3/IaHMEM, HE B IIOJTHOM 00b&ME. AHAJIOIMYHAS CUTY-
anys U ¢ BHEOIOIKeTHRIM (prHaHcHpoBaHueM. TpeOyercst yéTkas KoopAnHauus (prHAHCHPOBAHUS HCCIIEAO-
BaHUH, pa3pabOTOK U UX BHEAPEHUS B MPaKTUKY. [IoCTOSHHBIN aHATU3 PeabHOro MOJIOKEHH JIEN B KOJUIEK-
THBE TO3BOJISIET CBOEBPEMEHHO BHOCHTH KOPPEKTHBBI B CTPATETHIO pa3BUTHA. [l 3THX 1ieneit penoxkeHa
METOAMKA, KOTOPasi BKIIOYAET: HOTeHIMa Kadeapsl 1 00ydaeMbIX CTYACHTOB; IIOTEHIMAJ Pa3BUTH KadeIpbl
W CTYJICHTOB; JIOCTHKEHHE Tielieil 00yJaromux U 00y4aeMbIX.

JJ1s1 OlleHKH pPe3yIbTATOB AeATeIbHOCTH HAYYHOI IIKOJIbI ABTOPHI MPeJIAraloT MeTOAUKY, B KOTO-
poii Tpu 0Ji0Ka:

Ba3zoBblil mnoTeHIMAJ HAYYHOH HIKOJIbI BKIIIOYAET;

— YHCJIEHHOCTh KOJUIEKTHBA HAYYHOM IIIKOJIBI;

— YHCJIEHHOCTh MOJIOJIBIX YUEHBIX;

— niepuoi GYHKIMOHUPOBAHUS HAYYHOH LIKOJIBI

— HaJIM4YHEe aCIIMPAHTOB U TIOKTOPAHTOB;

— HaJIM4IME CTPATETUH M HANIPABIECHUH Pa3BUTHS;

— UMHJDK JIU/Iepa Hay4YHO-HUCCIIE0BATEIbCKON IIKOJIBI;

— HaJM4Ke 3aKa3oB (IIPOSKTOB) Ha pa3pabOTKH.

Kpurtepun pasBuTHS HAyYHO-UCCIIEI0BATEIBCKOMN AEATEIbHOCTH HAYYHOU IKOJIBI:

— MHHOBaLlMOHHOCTbH Pa3paboToK;

— 00BEM rocOr0KETHOTO M BHEOIOKETHOTO (prHAHCHpOBaHMS (B CPEIJHEM 32 TON);

— y4JacTHe B TPAaHTOBBIX IIPOTrpamMmMax 3a MOCIeTHUE 5 JeT;

— B3aUMO/ICICTBHE HCCeIoBaTeNel ¢ 3aKa3uyiMKaMi Ha OCHOBE MOATOTOBKU BOCTPEOOBAaHHBIX Pa3paboTOK;
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— HaIpaBJICHUS HAYYHBIX UCCIICIOBAHUI MOJIOJIBIX YUEHBIX B COOTBETCTBUY C MPOGUIIEM HAYYHOH IITKOJIBI
Y IPUOPUTETAMH Pa3BUTHS PETHOHA;

— COpa3MEpPHOCTD BKJIJa U BO3HATPAKICHHUS,

— MOBBIIICHUE KBaTH(PUKALUK MTperogaBaTenei.

Hocruxenue pesyabtaros HUP:

— TOATOTOBJICHO KaHAMIATOB M JIOKTOPOB HAYK 3a 5 TIOCIEIHUX JIET;

B TOM YHCJI€ TIOATOTOBIEHHBIX MOJI pyKOBOJICTBOM BOCIIUTAHHUKOB IIIKOJIBI;

— U3AaHo MoHoTpadwuii, yaeOHBIX TTOCOOMH 3a TTOCIETHAE 5 JIET;

— MPOBEJICHO MEPONPUATUH 3a MOCIETHUE 5 JIET;

— pa3memneHo myonukanuii B sape PUHLI;

— HUTHPYEMOCTh paboT yYacTHUKOB HIKOJEI,

— MepPCOHAIBLHBIN HHJEKC XUPIIa;

— HalpaBJICHUs! O0y4YeHUS

— 001IIeCTBEHHOE NMPU3HAHUE JOCTIKEHUH HAyUYHON IIKOJIBI.

B kauecTBe mpumepa mpuBeeHB! TAaOIHIIBI OLIEHKH PE3yIbTaTOB JIEATEIHHOCTH HAyYHOU IKoJbI «Hempe-
PBIBHOE Pa3BHUTHE YEJIOBEYECKOTO MOTCHITHAIIA

Ta6nnua 1. I[m{aMmca PE3YJbTATUBHOCTHU J€ATECIbHOCTH Hay‘lHOﬁ IIKOJIbI

Ne HanmeHnoBanue nokasarenei Pervoraimnras Asropeiai
HIIT*** HIII
1 UncneHHOCTh KOJUIEKTHBA HAYYHO! IIIKOJIBI 20 25
2 B T.4. MOJIOJIBIX YUEHBIX 20% 20%
3 [epron GpyHKIMOHUPOBAHMS HAYYHOH HIKOJIBI 15 46
4 3aIUIIeHO TOKTOPCKUX AMccepTanuii ** 1 2
5 3aluIIeHO KaHIUAATCKUX TUCCEPTAIMH MOl PYKOBOJCTBOM BEAYIIMX YUEHBIX IIKOJIBI** 5 5
6 VYuyacTtre B IpaHTOBBIX Iporpammax ** 3 3
7 Cpenneronosoit 006éM HUP, mitH py0. ** 15 15
8 W3nano MoHorpaduii, yaeOHbIX mocoouit ** 10 16
9 IIpoBeneHo KOHGEPEHIUH ¢ MEKIYHAPOIHBIM yIacTHeM ** 10 10
10 | Ilybamkarmii, pasMeieHHsIx B sape PUHIT* 50 53
*B cpenHem Ha mpemnojasatens. ** 3a mocneqHue 5 net. *** DkcrnepTHas OlleHKa
Tabnuna 2. Pe3yabTaTsl 1eATeJILHOCTH ABTOPAa HAYYHOM HIKOJIBI
Ne HanmeHoBanue KputepueB 1976-1986 1987-1998 1999-2010 2011-2022
1 [lonroToByieHo 11.3.H. 3 5
2 [ToaroToBNIEHO K.3.H. 5 13 34 34
4 TomoBoit 066EM HUP, mitH pyo. 0.6 0.9 1.0 15
5 W3nano MoHorpadwmii 5 4 24 19
6 W3nano yueOHBIX TOCOOHIA 5 5 6 3
7 [IpoBeneHo KOHpEpEeHIIHI 4 8 10 10
8 Pasmemmeno myoimkarmii B siape PUHL] 52 87 121 163
9 [{utupyemoctsb padbot B PUHI 46 53 94 108
11 | Ilpu3épsl, mobeauTen KOHKYPCOB, UMEHHbIE CTHITCHIHATHI 5 7 6 6
12 | HanpaBneHHOCTh IOATOTOBKH 2 3 4 5
3akil0ueHue

I'oBops 0 mepciekTHBax pa3BUTHS HAYYHOHN IIKOJBI, CIEAYET OTMETUTH!

— BBISIBIIEHUE (PaKTOPOB, 00ECTIEUNBAIONINX JEHCTBEHHOCTh COI[MAIFHOTO Pa3BUTHS M TPYJOBBIX OTHOIIIE-
HUH, CITOCOOCTBYIOLIMX COCPEAOTOYCHUIO BHUMAHHUS OPTaHOB BJIACTH B TMPOLIECCE YIPABICHUS COLUATBLHBIM
Pa3BUTHEM PETHOHA;

— pa3BUTHE MHHOBAIIMOHHOW JEATENLHOCTH, B TOM YHWCIIE B MAPTHEPCTBE C MPEANPUATHSIMHU PEaTbHOTO
CEKTOpa 3KOHOMMKH H C pErMOHAIbHBIMH OpTaHaMH BIIACTH;

— MHTETPaLUIo HayYHOH 1 00pa30BaTeNbHON AEATENFHOCTH B paMKaX MPOBEICHHUS HCCICI0OBAHUM 1O TIPH-
OpPHUTETHBIM HAIIPABIIEHUSM PAa3BUTHS PETHOHA;

— (opMHpOBaHKE YCTOWYHMBBIX HAYYHBIX CBSI3eH ¢ 0a30BBIMU MPEANPUATHIMA U YIPEKIACHUSIME U PA3BH-
TH€ MTHHOBAIIMOHHOM JEATENBFHOCTH 10 BBIMOJIHEHUIO X03JOTOBOPHBIX ITPOrpamum;

— COBEPIIEHCTBOBAHNE MEXaHU3MOB YITPABIEHUS IEPCOHATIOM B THHAMHUYHO MEHSIOIIUXCS yCIOBHSIX;

— COBEPIIIEHCTBOBAHNE KOMILJIEKCA OPTaHN3aIIMOHHO-9KOHOMUYECKIX U TIPABOBBIX MEXaHU3MOB IS PETy-
JIMPOBAHUS COLMAIBHO-TPYAOBBIX OTHOIIEHUI U Pa3BUTHS YEIOBEUYECKOT0 IOTEHIIMAJIA PETHOHA;

— CO3JJaHKe HAYYHOr0 KOHCaNTHHTroBoro nHpopmanuonHoro nentpa npu 'KY PK «llenTp 3ansTocTu Hace-
JIeHUS;
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— BHEJIPEHHME HE3aBUCUMOM OLIEHKHU MPAKTUYECKOW 3HAUMMOCTH 3HAHUU TpeACcTaBUTENSIMU Assessment
Centre — meHTpa OIEHKH, JUTSI IPUBJICUCHUS M OIICHUBAHHS TIPeICTaBUTENeH BIACTH, OM3HECA U COIIHATBHOTO

CCKTOpa.
OCHOBHBIMU COCTABJIAIOIMMU UMHU’KAa HAYYHBIX HIKOJI ABJISKOTCA: CTPATCTUYCCKOC BUACHUC (HOJ'IO)KGHI/IC

Ha JIaHHBI MOMEHT); IIEHHOCTHBIE OpHUEHTaNN (HanOoJee BaKHbIE PEATIONI0KEeHNs, POPMUPYEMBIMH JTHIE-

pom).
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BECTHUK BEJIOPYCCKOM I'OCYJAPCTBEHHO! CEJIbCKOXO3SMICTBEHHOI
AKAJIEMUH Ne 4 2022

Ob30Pbl. DPAI'MEHTBI. PEIEH3UHH

PEIIEH3U S
HA MOHOT'PA®HUIO @. B. SMHOBBEBA, B. A. IYJIKO
«PASBUTUE KAJIPOBOI'O IOTEHIHUAJIA HAYYHOM LIKOJIbI»
(Cumepeponons. Hn Bposko. 2022 2. 160 c.)

B. B. BACHJIBEB

YO «benopycckas eocydapcmeennas opoenoe Oxmsabpwvckou Pesontoyuu
u Tpyoosoeo Kpacrozo 3Hamenu cenbCKOX035A1CMBEHHAA AKAOeMUAY,
2. l'opku, Pecnybauxa Beaapyce, 213407

(ITocmynuna ¢ peoaxyuio 02.11.2022)

AKTyaJbHOCTh TEMBI UCCIIEIOBAHUS HE BBI3bIBAacT COMHEHUH. Pemenue npobieM 3¢dexkTuBHOrO pasBu-
THS KaJPOBOTO MOTEHIMANa B HACTOSIIEE BPeMs MPEACTaBIACT 0CO0YI0 IEHHOCTh B KOHTEKCTE BBICOKOH He-
ONpENENEHHOCTH BHEIIHEN Cpeabl, THHAMUYECKOTO Pa3BUTHA 3KOHOMHKH, YCKOPEHHSI TEXHOJIOTHYECKOTO
porpecca ¥ MUHUMHU3ALMH PUCKOB B LIEJISIX TOBBILICHUS! KOHKYPEHTOCIIOCOOHOCTH KaJIpOB Ha BCEX YPOBHAX
yIpaBieHHs, a TeM Ooinee B chepe HaydHOH AeATeIbHOCTH. VIMEHHO MOATOMY AaHHas MpoOieMa SIBIISIETCS
00BEKTOM MPUCTATILHOTO BHUMAHUS HCCIIeIOBaTENEH.

CymectByer onpezaenéHHas NOTPEOHOCTh B Hay4HOW Oasze: B TEOPUHM U METOAOJIOTHUU IESITENbHOCTH
Hay4HbIX IKOJ. Ho, K COKaNeHUI0, 0 HAYYHBIX IIKOJIAX U UX ITOJIOXKUTEIBHOM OIIBITE PACCKA3bIBACTCS JINIIb
B MCTOPUYECKOM IUIAHE, 4 ONBIT COBPEMEHHBIX LIKOJI, IIPAKTUYECKHU, HE pacCMAaTPUBAETCs. B 3TOM OoTHOIIE-
HUM TIPEJICTaBIICHHAs MOHOTrpa(us O pa3BUTHM KaJpOBOI'O MOTEHLMANa HAa MPUMEpPE OJHOH U3 PEerHoHaib-
HBIX HayYHBIX LIKOJI IIPEJICTABIIAET HHTEPEC, TaK KaK B HEMl pacCMaTpUBacTCs MPAKTHKA AE€ATEIBHOCTH Hay4-
HOTO KOJUIEKTHBA HE TOJBKO MPEAIIECTBYIONIUX TOKOJIEHHI, HO U COBPEMEHHON MPAaKTUKH. ABTOPHI 110 3TOMH
TeMe B TE€UEHHE HECKOJILKUX JIET OIyOIMKOBAIM PsiJi CTaTei, B KOTOPBIX PaCCMOTPEHBI pa3InYHbIC aCIEKThI
Pa3BUTHS KaJpOBOI'0 MMOTEHIMANA, a 3aTeM 000OLIMIN pe3yabTaThl HCCIICAOBAHNS B MIPEICTaBICHHON MOHO-
rpadum.

[Norenuman kadeapsl — 3TO UHTETPAIHLHOE OTOOPaKEHHE TEKYIIMX W OyIyIUX BO3MOXKHOCTEH TpaHC-
(hopMHpOBaTh HAJMUYHBIE pecypchl B 3()()EKTUBHYIO HAy4HO-00pa30BaTENbHYIO ACATENBHOCTh U, KaK CJel-
CTBHE, YJOBJIETBOPSATh MHTEPECHI PhIHKA TPyJa M OOLIECTBA, YTO MPEAONPEAEIIeT YPOBEHb €€ Pa3BUTHUS U
MEPCIEKTHBEI JesITeNbHOCTH. JKIU3HEHHBIN UK Kadeapsl Onpe/eisieT YpoBeHb e€ pa3BuTus, a cdepa aes-
TenbHOCTH (GOopMHUpPYET cnenu(uKy TPYAOBOH KyJIbTYpbl. BimsiHue ypoBHA KBadHU(HUKALUK COTPYIHHKOB
MPOSIBISIETCS] B TOM, HAaCKOJIBKO BO3MOYEH TBOPYECKMH MOJIXOJ M MHULIMATHBA C UX CTOPOHBI. Ecin mepco-
HaJI He IOHUMAET W He IPUHUMAET IIeJield pyKOBOJIUTENS, TO «IPUBHUBaeMasy KyJbTypa (mpodeccroHanbHas,
OpraHM3alMOHHAS, YIIPaBIeHUECKas, MeJarornieckasi, IpaBoBasi, 3TUIEeCKast, HDAaBCTBEHHASI) OCTAETCS TOJb-
KO JIeKJIapupyeMoi, a HICTUHHAS KyJIbTypa OylIeT COBCEM HHOM.

KoHkypeHTOCTIOCOOHOCTE TIpeicTaBuTeNeil HayqYHO! MIKOJIBI onpezenseTcs 3¢ (HeKTUBHOCTHIO NCIIOIb30-
BaHUsI TPYJOBBIX, MaTepPUAILHBIX, (UHAHCOBBIX pecypcoB. Ho 0cOOEHHO BaKHBIM SIBISIETCS] YUET MHTEIUICK-
TyaJIbHbIX, HHBECTHULUOHHBIX, HHHOBAIIMOHHBIX, MPENNPUHUMATEILCKUX, HHOOPMALIMOHHBIX, yIpaBlIeHYE-
CKHMX COCTAaBIIIOIIHNX.

TpynoBoii NOTEHIMAN KaK COBOKYITHOCTh CIIOCOOHOCTEH M BO3MOXKHOCTEH IepcoHana o0ecreunBarh -
(EKTHBHYIO JESTENbHOCTh. JTO KyJbTypa TPYZAad, YPOBEHb KBaJU(HUKALMHU MpENoJaBaTenel, uX JeNOBbIE,
npodeccuoHaNbHbBIE U MEJarorHueckiue CoCOOHOCTH, COCTOSIHUE 3I0POBbS U HPAaBCTBEHHOCTh. MHTeIIeK-
TyaJIbHBIM TIOTEHINAT — 3TO COBOKYITHOCTh MHTEIJIEKTYAIbHBIX CIIOCOOHOCTEH, TBOPUECKOI aKTUBHOCTH CO-
TPYIHHUKOB W HENPEPBIBHOTO Pa3BUTHs YEJIOBEUECKOIO MOoTeHUuana. HayuHblil MOTEeHIMaN XapakTepu3yeT
CHOCOOHOCTH COTPYAHUKOB BECTH HAayUHBIE HCCIEOBAHMS U Pa3pabOTKH, HANpaBieHHbIE HA COBEPLICHCTBO-
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BaHHE 00pa30BaTENHLHOTO Mpolecca U MU PEepeHIUAIMIO BUOB ACITEILHOCTH B COOTBETCTBHH C 3aIIPOCaMHU
peruoHa.

B MoHorpaduu 3TH acniekThl HAILIM CBOE NOCTONHHOE oTpakeHue. CTPYKTypa M3II0KEHHUS M0JaBaeMOr0
MaTepuaia J0CTaTOYHO JOruYHa. B Hel mpeacTaBiIeHbl U TEOPETUUECKUE ACTIEKTHI PAa3BUTHSI KaIpOBOIO MO-
TEHIHAJIa, 1 METOUYECKHE aCTIEKTHI HCCIIeIOBAHMS 3aTPOHYTOM MPOOIEMBI, H PAKTUIECKIE acTIeKThI op-
MHUPOBaHUS TOTEHIIMANIA HAYIHOM MIKOJIBI, €ro pa3BUTHA U 3(PPEKTHBHON peann3ainy.

Oco0yro IICHHOCTh MPEACTABISIFOT KPUTSPHH U MTOKA3aTeNN OIICHKH 3()DPEKTUBHOCTH NEATEIBHOCTH HAYy4-
HOW TIKOJIBI, B OTJIMYHE OT IEATEIbHOCTH KadeAphl, B KOTOPHIX TOMHHHUPYIOT KPUTEPHH 00Pa30BaTEIHHOTO
mpotiecca. ABTOPBI HIUTFOCTPUPYIOT IPeACTaBIECHHBIN MOAXO0/ K OLlEHKE Pe3yIbTATUBHOCTH Pa3BUTHS KaApo-
BOT'O TIOTEHIIMAJIA, 1aBasi KOHKPETHBIN U(POBOI MaTepuan B JuHaMUKe (0a30BbIi MOTCHIIUAI, €r0 Pa3BUTHC
1 3(PEKTUBHOCTH PeaH3alliy), Ha TPUMEPE aBTOPCKOI HAy9IHOU IIKOJIBI.

[IpencraBnennas moHorpadus «Pa3BuTre KaIpoBOTO MOTEHIIMANA HAYYHOHN IIKOJBD» aKTyallbHa U Oyner
C MHTEPECOM BOCIPHUHSATA HAYYHOU OOIIECTBEHHOCTHIO KaK OIBITHBIX MpEnojaBaTelied, Tak ¥ MOJIOJIBIX HC-
cienoBaresie (aClMpaHTOB, COUCKATENIeH HAYYHOH CTETICHH, & TAK)Ke MArMCTPAHTOB U OaKaJIaBpOB).
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Hayuno-memoouueckuii scypuan «Becmnux benopycckoil 20cy0apcmeentoll ceibcKoxXo3aiucmeeHH ol
akadoemuuy» NYOIUKYem pe3yibmamsl HAYYHBIX Ucciledosanuii compyonurkos YO «benopycckas zocyoap-
cmeennana opoenos Oxkmsaopockoii Pesontoyuu u Tpyooseozo Kpacnozo 3namenu cenvckoxosaiicmeeHHasn
aKaoemusny, Opy2ux HAYUHbIX PUPEIHcOeHUIl U OP2anu3auuil 8 001acmu azpapHoli IKOHOMUKU, 3emaedenus,
cesleKyuu, pacmeHueeo00Cmada, MeIuopayul u 3emMaeyCmpolicmea, MeXaHUu3ayuu u cejlbCKOX03aiCmeeHHO-
20 MAWUHOCIMPOEHUA, UHHOBAUUOHHBIX 00DA306AMETbHBIX MEXHONO0ZUIL.

IIPABHUJIA JJIA ABTOPOB

Hayunas craTths, HanmucanHas Ha OENOPYCCKOM, PYCCKOM HWIIM aHTIHMHCKOM SI3bIKaX, JOJDKHA SIBIATHCS
OpPUTMHAJILHBIM MTPOU3BEIEHIEM, HEOMyOJIMKOBAHHBIM PaHee B APYTUX M3AaHHSIX.

CraThs IpHUCHUTAETCS B PEAAKIINIO B pacriedaTaHHOM Buje Ha Oymare ¢opmara A4 1 B 3IIEKTPOHHOM Ba-
pHaHTe OTIENbHBIM (aiiyioM Ha QuienI-KapTe, TM00 BBICHIIACTCS Ha 3JICKTPOHHBIN aJpec pelaKIium:
vestnik-bgaa@yandex.ru.

K craTbe 10JKHBI OBITH NPUJIOKEHBI: PelleH3UsI-PeKOMEHIalMsl CIICLUaINCTa B COOTBETCTBYIOIIEH
o0JyiacTy, KaHAWAATa WK JOKTOPa HayK; CONPOBOAUTEIbHOE NMMCHbMO IMPEKIMU WM PEKTOpaTra COOTBET-
CTBYIOLIECTO YUYPEKICHUS (OpraHM3alii); KOHTAKTHasi uHopMauusi: GpaMuins, UMs, OTYECTBO aBTOpa,
3aHUMaeMasi IOJDKHOCTh, YU€Hasl CTEIeHb U 3BaHME, II0JTHOE HAMMEHOBAaHHE yupexkIeHHs (OpraHu3auuu) C
yKa3zaHHEM IopoJia WU CTpaHbl, HoMep TenedoHa U aapeca (MIOYTOBbINM U 3JIeKTpoHHBIN). Ecnu ctaThst Hanm-
CaHa KOJUIEKTUBOM aBTOPOB, CBEICHUSI JJOJDKHBI TOIaBaThCs MO KaKIOMY U3 HUX OTACIBHO.

TpedoBanus, npenbsaBiasieMble K opopmiaeHuro crareii: 0obem 14000—16000 nmeyaTHBIX 3HAKOB (CUH-
Tast mpoOebl, 3HAKH MPEMUHAHAS, TA(PBI U T.IL., UIH 4—5 CTpaHUI] BOCTIPOU3BEACHHOTO aBTOPCKOTO WILITIO-
CTpaIMOHHOTO MaTepuana); Habop B TekcToBoM pemaktope Microsoft Word, mpudt Times New Roman,
pasmep mpudra 11, yepe3 1 unTepBai, ad3amnnbiii otetyn 0,5 cM; CIUCOK JMTEPATyphl, aHHOTAIUS, TaOJIHU-
IIBl, @ TAKXKE UHAEKCHI B (opMynax HabuparoTcs 9 mpudrom; moss: BepxHee, JeBoe U nmpaBoe — 20 MM, HUXK-
Hee — 25 MM, CTpaHHLbI HEe JOJDKHBI OBITH MPOHYMEPOBAHBI: HOMEPA CTPAHUL] IPOCTABIISIOTCS KapaHAAIoOM
Ha OOOPOTHOH CTOPOHE JIMCTA; OPUEHTAIMSI CTPAaHWIl TOJIHKO KHWKHAS, MCIIOJIb30BaHUEC aBTOMATHUYECKHX
KOHIIEBBIX M OOBIYHBIX CHOCOK B CTaThe HE JAOIMYCKAETCs; TaGJMIbI HAOMPAIOTCs HEIIOCPEICTBEHHO B TIPO-
rpamme Microsoft Word u HymepyroTcs mocienoBarenbHo, mupraa tabmui — 100 %; ¢opmyanl cocTasis-
forcst B pemakrope Gopmyn MathType (cobctBennbiM pemakropom dopmyn Microsoft Office 2007 u Borme
MOJIb30BATHCS HEINb3sl, T. K. B PEIaKIIMOHHO-U3/IaTeIbCKOM TpOoliecce OH HE TOAEPKUBACTCS); TPeUecKue
OyKBbI HEOOXOIUMO HaOHpaTh NPSMO, JJATHHCKUE — KYPCHBOM; PMCYHKH BCTaBIISIOTCS B TEKCT B (popMate
JPEG nmu TIFF (paspemenne 300-600 dpi, hopmat He 6oee 100X150 Mm); cnUCOK JHTEPATYPHI T0JKEH
OBITH 0 OOPMJICH B COOTBETCTBUH C JCHCTBYIOIIMMH TpeOOBaHUsIMU BBICIIEH aTTecTallMOHHOW KOMHCCUH
Pecniy6nuku benapych, cCbUlkM Ha LUTHPYEMYIO B CTaThe JIUTEPATYpPy HYMEpPYyIOTCS B MOPAIKE LUTHPOBA-
HUS, TTOPSAKOBBIE HOMEpPA CCHUIOK IMUIIYTCSl BHYTPH KBAJAPAaTHBIX CKOOOK C yKa3aHHWEM CTPaHHULbl (Halpu-
mep, [1, €. 125], [2]). Ccbuiku Ha HEOMyOIMKOBaHHBIC PA0OTHI HE TOMYCKAFOTCSI.

CTpykTypa cTaTbu:

HHJIEKC 110 YHUBepcanbHOM gecsTnaHoi kinaccudukarmu (Y IK);

Ha3BaHMe JO0JDKHO OTpakaTh OCHOBHYIO WJCI0 BBIMIOJHEHHBIX UCCIECIOBAaHUM, OBITH MO BO3MOXXHOCTU
KpaTKHM,;

HHULHAJIBI U (paMuIust aBTOpa (ABTOPOB);

anHoranus (200-250 cioB) 10oMmKHA SICHO M3J1araTh COACPIKAHHE CTAThU U OBITh MPUTOTHON IS OMy0-
JUKOBaHUS B aHHOTALIMAX K )KypHAJIaM OTJIENIHO OT CTaThH;

KJII04YeBBbIe CJI0Ba (PEKOMEHIyeMOe KOJIMYECTBO — 5-7);

BBe/leHUe JIOJDKHO YKa3blBaTh Ha HEPEUICHHBIE YacTH HAyYHOH IpoOieMbl, KOTOPOI MOCBAIIEHA CTAaThs,
chOpMyJINPOBATh ee Telh (COJIepKaHNe BBEICHHS JJOJDKHO OBITh MOHATHBIM TaKKe U HECHCIUAINCTaM B HC-
cleyeMoil 00acTH);

aHAJU3 MCTOYHHMKOB, HCIIOJIb3YEMBIX MPH MOArOTOBKE HAYYHOW CTAaThH, JOJDKEH CBUAETENLCTBOBATH O
JIOCTATOYHO TITyOOKOM 3HAaHWH aBTOPOM (aBTOpaMM) HAYYHBIX JOCTH)KEHUH B M30paHHOW 00JACTH, aBTOPY
(aBTOpaM) HEOOXOAWMO BBIIETUTH HOBH3HY M CBOM BKJIAJ B pEIICHHWE HAYYHOH MPOOIEMBI, CIEeAyeT Ipu
3TOM CChUIAThCSA HAa OPUTHHAIBHBIE ITyOJMKAMK MOCIECIHUX JIET, BKIIIOYAs U 3apyOeKHbBIC; a TaKKe Y4u-
ThIBATh ONBIT y4eHbIX BI'CXA, 4T0 10/I5KkHO OBITH O0TpaskeHO NMpH 0GopMJICHHH NPHUCTATEHHOr0 CIHUC-
Ka JINTEPATYPHI; 37ICh K€ YKa3bIBACTCS IIEJb UCCIICIOBAHUS,

OCHOBHasl YacTh CTaTbU JOJDKHA COAEPKaTh OIMCAHME METOJMKHM, allapaTypbl, 0ObEKTOB HCCIIENOBa-
HUS ¥ TIOAPOOHO OCBEIIATh COJEPKAHUE HCCIEIOBAaHUN, POBEJCHHBIX aBTOPOM (aBTOpPaMH), OJIy4YEHHbIE
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Pe3yNbTaThl AODKHBI OBITh MPOAHATU3UPOBAHBI C TOYKU 3PEHHS UX JOCTOBEPHOCTH W HAYYHOW HOBH3HBI U
COTIOCTABIIEHBI C COOTBETCTBYIOIIMMHU U3BECTHBIMHU JAHHBIMHU;

3aKJII04YeHne JOJDKHO B C)KaTOM BHJE MOKa3aTh OCHOBHBIC MOJIyYEHHBIE PE3YNbTAaThl C YKa3aHHEM HX
HAY4YHOI HOBH3HBI M LICHHOCTH, & TaK)Ke BO3MOKHOTO NMPUMEHEHUS C YKa3aHHEeM MPH HEOOXOJUMOCTH Tpa-
HUI] 3TOTO PUMEHEHUSI.

B kon1ie crateu aBTOpY (aBTOpaM) HEOOXOIUMO MTOCTABUTH NATy U TIOJIIHCH.

Peokonnezus ocmaesnsaem 3a codoii npago OMKIAOHAMS CIAMbU, HE COOMEemMcmeyoujue npoPuiio u
mpeboeanuam y3cypHana, cooeprcaujue ycmapesuiue (5—17-n1emueii 0agHocmu) pe3yiomamsl Ucci1e0o6a-
HuUil, 00HOJIemHue OaHHble U OhopMileHHbIE He O NPAGUNLAM.

Cmambu achupanmoe, 00Kmopanmoe u COUcCKameeil nocjle0nezo 200a o0yuenus nyoauKyiomcs éne
ouepeou npu ycaoeuu ux nHOAHO20 COOmeemcmeusn Oannvim mpedosanuam. Eounonuunvie cmamou ac-
RUpanmos, 00OKMOPAHmos u couckameineii RPe0oCmasiaAIOnCcA ¢ ROORUCHIO HAYUHO20 DYKOGOOUMEIA.

Peoaxkyuonnaa Konnecus HcypHana ocyuiecmensiem OONOAHUMENbHOE PeUeH3UpOanHue nocmynaio-
wux pyKonuceii cmameil (060iiHoOe ciienoe peyeH3uposanue: agmop He 3Haem peyeH3eHma, peyeH3eHm
He 3Haem aemopa). Bo3epawenue cmamovu aemopy Ha 00pabomkKy He o3Havaem, UmMo OHA NPUHAMA K
neuamu, nepepadomanHblii 6APUAHM CHOBA PACCMAMPUBACCA PEOKOJLIeZUell.

Jamoii nocmynnenua cuumaemca 0enb noJyuenus pedaKyueii OKOHYAMmMea1bH020 6aPUAHMA CIAMBbHU.
Peoaxkyua moxcem npunamo pewileHue 0 NyOIUKAUUU CMAMbU 0e3 peueH3UpPoanus, eciiu Kauecmeo
nPeOCmasIeHH020 UCCIe006AHUA O0dem O00CHAMOUHO OCHO8aHUNl 013 makou ouenku. Ilyonuxauus
cmameii 8 ycypuane becnaamuan. OmeemcmeeHHOCHb 34 MOYHOCb NPEOCMABIEHHBIX MAMEPUAnNos
Hecym agmopbl u peyeH3eHmbol, 3a HAnpasiaeHue 6 peOaKyulo yiyce panee OnyOIUKOGAHHLIX crameil unu
cmameil, PUHAMBIX K HeYAMU OPY2UMU UZOAHUAMU, — ABIOPDL.

Ilooasana cmamovio 6 pedaKuuio HcCypHana, asmop noomeepricoaem, Umo peoaKyuu nepeoaemcs ec-
CcpouHnoe npago na ogpopmaenue, uzdanue, nepeoaiy HcypHaia ¢ ONYOIUKOBAHHBIM MAMEPUATIOM ABMOPA
ona ueneil peghepuposanus cmameii u3 Hezo 6 awovix bazax oanuvix, pacnpocmpanenue x3cypHa-
J1a/8MOPCKUX MAMEPUANO8 8 NEUAMHBIX U ITIEKMPOHHBIX UZOAHUAX, 6KIIOUAA PA3MeuieHUe Ha 6blOpaH-
HbIX, IUOO CO30AHHBIX PedaKyuell caimax ¢ cemu UHMEPHenl, 6 Yeaax 00Cmyna K nyoauxayuu ao02o
3aUHmMEPecosanHO20 TUUA U3 1100020 mecma u ¢ 11000e 6pems, nepeeod CMamvu Ha J100ble A3bIKU, U3-
O0aHue OpuzuHaIa U REPe6o0o0s 8 NHOOM eude U paAcnPOCMPAHEHUe RO MEPPUMOPUU 6CE20 MUDPA, 6 HOM
yucne no noonucke.

Cmamobu, He omeeuaioujue evluienepeyucieHHbIM MPedosanuam, pedaKyueil ne paccmampusaOmcs
(6e3 0onoanumenvHo20 UHGOpMUpPOSaAHUA asmopa).

Peoaxkyusa ocmaensem 3a co60il npaeo cOKPAULanms MeKCm U 6HOCUMb PEOAKUUOHHYIO NPABKY.
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