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IIPOU3BOJICTBA OCHOBHBIX BHJOB CEIIbCKOXO3SIICTBEHHBIX KYyJIbTYp Ha OCHOBE aJaNlTallMd MOZCIU
DSSAT pocra u pa3Butus cenbCKOX03HCTBEHHBIX KYJIbTYp, UHTETPUPOBAHHOM CUCTEMBI YIIPABIICHUS
IPOM3BOJICTBA >KMBOTHOBOJYECKOH MHPOAYKIMM Ha OCHOBE Smart-TeXHOJIOTUH ¢ (HOpMUPOBAHHEM
UH(POPMALIMOHHOM 0a3bl HAYYHO-TEXHUYECKOW TOKYMEHTAIIUH 110 arpo-TeXHOJIOTHIM Uil CyObEKTOB
ATIK ¢ nenpro co3manus Smart-CHCTEM B CEJILCKOM XO3SUCTBEY

AKTyanbHocTh. Ha coBpeMeHHOM 3Tare B CelbCKOX03iCTBEHHOM IIpou3BoAcTBe CeBEpHOTO
n lleHTpampHOr0 pPOCT BajlOBOM HPOLYKLIUH B OCHOBHOM [JOCTHTAa€TCs 3a CYET HKCTECHCHBHBIX
(akTOpOoB. DTO ABIAETCS OJHOU U3 IJIABHBIX MPUYMH HU3KOW YPO'KaHOCTH BO3/EIBIBAEMBIX KYJIBTYP
Y HU3KHUX IOKa3arenedl S3KOHOMUKH. CeromHsi arpornpOMBIIIEHHBIA KOMIIEKC JaHHBIX PETMOHOB HE
MOKa3bIBaET CYIIECTBEHHOTO YBEIMYCHHS MPOU3BOAUTEIBHOCTH M 3((EeKTHBHOCTH Tpyna.
be3ycnoBHO, mnpeojiosieHHe IaHHBIX MpoOJeM B peclnyOiauKe BO3MOXHO TOJBKO INPU HIMPOKOM
BHE/IPEHUH B TPOM3BOJCTBO HOBBIX TEeXHONOTWH. Kak mokaspiBaeT MHUPOBOM ONBIT LU(MPOBU3AIMSL
CEJIbCKOXO035UCTBEHHOTO IIPOU3BOJCTBA CIOCOOCTBYET MOBBILICHUIO IIPOJYKTUBHOCTHU
CEJIbCKOXO3SMCTBEHHBIX KYJbTYp, CHUKEHHIO 3aTpaT U MOBBIIMICHUIO IPOU3BOAUTEIBLHOCTU TpyAa. B
9TON CBA3M MEpexo]l K IU(PPOBOMY CEIbCKOMY XO3SHCTBY B CEBEPHBIX M IIEHTPAJIbHBIX 00JACTIX
Kazaxcrana MOXXHO paccMarpuBaTh Kak OJHY U3  CTpaTerMyecKux Iejed  pa3BUTHUS
arpoIpoMsbllIeHHOro KoMiuiekca Peciyonuku Kazaxcran.

Ha 0a3e Hacrosiuedl mporpamMmbl CO3JaHHE CUCTEMbl HPUHATHS pPELICHUH IJIaHUPYEeTCs
npoBoauTh Ha ocHoBe Mmojenu DSSAT. Paspaborka cucTeMbl NpUHATHS —pElIEHUNd U
IPOTHO3UPOBAHUS YpOXKas HAa OCHOBE JAHHOM CHUCTEMbI OyAeT MPOBOAUTHCS B TPeX IOYBEHHO-
KJIMMaTHYECKUX 30HAaX: CTEMHas 30Ha — OOBIKHOBEHHBIE YEPHO3EMbI; CTEMHAs 30HAa — IOJKHBIE
YEpPHO3EMBI; CYXOCTEIHAsl 30Ha — TEMHO-KAIITAHOBBIE TIOYBBI.

Ha 6a3e nacrosimeit mporpaMMbl peaycMaTpUBAETCSl MPOBEICHUE MCCIIEIOBAHUI B 00JIaCTH
CO3/laHUsl Ui  CEIbCKOXO3SMCTBEHHBIX MpEeANnpHsITUi  0a3bl JaHHBIX HAy4YHO-TEXHHUYECKOU
JIOKYMEHTaIUu ¢ OTKpBIThIM tocTynioM (Open API). Ha ocHoBe mpoBeeHHBIX B JaHHOM HalpaBiIeHUU
MEpONpHUATHIA B cdepe pacTeHHEBOACTBA U >KUBOTHOBOJCTBAa OyneT c(hOPMHUpPOBAH MaKeT TOTOBOU
TEXHUUYECKON TOKYMEHTAallMH, YTO MO3BOJUT cPOpMHpOBaTh ISl CyOBEKTOB arpoIpOMBIIIIIEHHOTO
komiuiekca CesepHoro u LlentpanbsHoro Kaszaxcrana egunyro basy Jlamubix. Co3aHHas B paMKax
HacTosAlell nporpamMbl baza J[aHHBIX M cucTeMa NMPUHATUS pEUIeHUH OyayT HMPOTECTUPOBAaHBI B
YCIIOBUSAX IPOM3BOJCTBEHHON JeATENBbHOCTH X03aKcTB CeBepHoro u llentpansHoro Kazaxcrana un
BHEJ[PEHBI B 3KCIUTyaTanuo. Peanu3zanus pe3yabTaToB HaCTOSIIEH IporpaMMbl Oy1eT criocoOCTBOBATh
MOBBIIIEHUIO pocTa 00pPa30BaTENILHOTO YPOBHS CIIELUAIUCTOB CEIbCKOXO035MCTBEHHBIX MPEANPUATHH,
MHTEHCUBHOCTU NpuMeHeHus [T-TexHosornii B arpoTE€XHOJOTMUYECKHUX Ipoleccax U IMOBBIILIEHUIO
3(Q(GEKTUBHOCTH  TMPOU3BOACTBA.  PA3BUTUI0  KOHKYPEHTHBIX  IPEUMYIIECTB  COBPEMEHHOIO
CEJIbCKOXO3SMCTBEHHOTO TMPOU3BOJCTBA. CHUXEHHUIO 3aTpaT, pOCTY HPOU3BOJUTENBHOCTH TpyAa U
KBaJMpUKaMu Kaaposoro noreruuana AITK.

ean: Peanuzanus KOHIIETIITAN «YMHOE» CEIBCKOE XO035IUCTBO, BKJIIOYas
BBICOKOTEXHOJIOTUYHbIE BU/IbI MPOJYKIIMN PACTEHUEBOACTBA U )KMBOTHOBOJICTBA, B TOM YHCIIE Ha Oa3e
HOBBIX TEXHUYECKHUX PELICHUH.

O:xupaemble pe3yJbTaThl.

1o 3aBepmIeHNIO MPOTPaMMBI:

- OynyT  TpOBEICHBI  HKCIEPUMEHTAIbHBIE  HCCIEAOBAHUS  OCHOBHBIX  BHJIOB
CEICKOXO03SUCTBEHHBIX KYJIBTYP (3€pHOBBIC, 36pHOOO0OBBIC, MACIUYHBIE U KOPMOBBIE) C Pa3HBIMH
JlaTaMu TI0CeBa, HOPMaMH BBICEBA, BHECEHUSMHU YAOOPEHHUH TpeX pa3HbIX MOYBEHHO-KIMMAaTHUYECKUX
30HaX;

- Oyzer MpoBEAEHO MOJEIUPOBAHME POCTAa U PAa3BUTHS CEIbCKOXO3SMCTBEHHBIX KYJIBTYD.
Bremonneno monenupoanre B DSSAT (cucrema nmoaaep Ky MPUHATHI pelIeHUu arpoTeXHOJIOTUN
OCHOBHBIX BHJIOB CEIbCKOXO3AHCTBEHHBIX KYJIBTYpP B TPEX Pa3HbIX NOYBEHHO-KIMMATHYECKUX 30HAX,
B TOM YHCJIE C UCITIOJIb30BAaHUEM PETPOCIEKTUBHBIX JAHHBIX (IIPOBEJCHHBIX PaHee OIBITOB);



- Oyzer npoBeneHa Banuaanus Mozaeneit DSSAT OCHOBHBIX CETbCKOXO3SIMCTBEHHBIX KYJIBTYP
B NIPOU3BOJCTBEHHBIX yCIOBUAX. PazpaboraHa crcremMa NPUHATHS PELIEHUH Ha OCHOBE NTPOBEIECHHBIX
UCCJIEJOBAaHUM C BO3MOXKHOCTBIO M3MEHEHMSI KIMMATHUYECKUX U MOYBEHHBIX NApaMETPOB C LENbIO
9KCTPANOJSILMM Ha JpYyrue NOYBEHHO-KIMMaTHueckue 30Hbl Kaszaxcrtana. JlanHas cucrtema Oyxer
anpoOupoBaHa B CEIbXO3NPEANPUATHUSAX;

- OyayT pa3paboTaHbl METOAMYECKHE PEKOMEHJAMU 110 MOAEIMPOBAHUIO POCTA U PA3BUTHUS
CEIbCKOXO3SMCTBEHHBIX KYJIbTYP B paMKaX CO3JaHHOM CHCTeMBbI IpUHATUN pemeHuid. Ha ocHoBe
JAHHON Meronuke OyzaeT pa3paboTaH MOAYJb Ha OpPEN-SOUrce PEIIEHUH C OTKPBITHIM JOCTYIIOM
(openAPI) 17151 BO3MOKHOCTH MOAKIIOUEHHUS U UCIIOIb30BaHus ero Moy cyobekramu AIIK B nenmsx
MOJIEJIMPOBAHUS POCTA U Pa3BUTHsl CEIIbCKOXO3SMCTBEHHBIX KYJIBTYp B PAMKaX CO3JIaHHOM CHUCTEMBI
IIPUHATUN PEILICHMUI;

ITo okOHYaHUM IPOEKTAa CUCTEMA CO BCEMHU MCXOAHBIMU KOJaMHM, 0a3a JaHHBIX U TEXHUYECKas
JOKyMeHTaIus OyJieT rnepesaHa B ToCyJapCTBEHHYIO COOCTBEHHOCTb.

B nensx ucnoiaHeHus MOCTaBICHHOH 3aJaun MOCTpoeHUe 0a3bl JAHHBIX HAyYHO-TEXHUYECKON
JNOKYMEHTalui  (HOPMaTHBBI, CHpPAaBOYHUKH, KiIacCHPUKATOPHl W T.JA.) 1O TPOU3BOACTBY
’KMBOTHOBOJYECKOW M PACTEHUEBOAYECKON MPOIYKIUH C OTKPBIThIM ocTyrioM (Open API):

- Oymer cdopMHpOBaH TaKeT TOTOBOM TEXHUYECKOW IOKYMEHTAI[MM IO BCEM BHUIaM
arpoTeXHOJIOTUI W KUBOTHOBOAYECKOW cdephl (IeHCTBYIOIME HOPMAaTHUBBI, CIPABOYHUKH,
kinaccupukaropel u T.0.). byaer coszmana enunas baza Jlamnbix gns  cyOwsextoB  AlIK,
3aMHTEPECOBAHHBIX BO BHEIPECHUHU IU(PPOBU3AIMN TPOU3BOACTBEHHBIX M YIIPABICHYECKUX MPOIECCOB
B )KUBOTHOBOJICTBE U PACTEHUEBO/ICTBE (3€pHOBBIE, 36pPHOO0O0BBIE, MACIUYHBIE U KOPMOBBIE);

- Oyzmer paspaboraHHas 0a3a JaHHBIX, KOTOpas OyneT BKIIOYATh B ce0s  peecTpsl U
HOPMAaTHBHO-CIIPAaBOYHYI0 MH(OPMAILMIO IO  BHJAM arpOHOMHYECKUX KYJIbTYp (C y4eToM BHJA,
¢denodaspl, Maccel CeMsH, ONTHMaJbHBIE MapaMeTphl CEBa, TEMIEpaTypa MOCeBa, HOPMBI BHICEBA,
riyOuHa BeiceBa, pH MouBkl U T.71.), BUAaM yI0OpeHMH (C ydeToM Tuma y1oOpeHui, npenapaTUBHON
(GOpMBbI, IEMEHTOB MUTAHUSA U T.[.), THUIIAM II0YB, BHJAM CPEJCTB 3aLUThl PACTEHUH (C y4eToM
TUIOB MECTHLHUIOB, NpenapaTUBHONH (opMbl, cocTaBa, oOpabaThiBaeMOW KyJIbTyphl, croco0a
00paboTKH, BpeMeHu 00pabOTKH, OrpaHUYEHUH, KPATHOCTH, HOPM pacxoja u Ap.), 0 BUAAM CEMSH
(c yueToM OCHOBHOM HH(pOpMAalKU, OUOJOTUYECKUX XapaKTEPUCTHK, YCTOMYHMBOCTH K OOJE3HSM,
HOpMaM BbICEBA, PallOHUPOBAaHUA U Jp.), IO BUAaM OOJe3HEH W M0 BUAAM COPHBIX PacTEeHUH, a
TaKXe eJMHbIC KIaCCU(PHUKATOPHI, peeCTpbl U HOPMATUBHO-CIIPABOUHYIO MH(OPMAIMIO IO BCEM BHUAaM
KUBOTHOBOJUECKON JeATENbHOCTH (B TOM uucie corjiacHo «CTaTHMCTUYECKOMY KiaccudukaTopy
OpoAyKIMH (YCIIyr) CelbCKOro, JiecHoro M pelOHoro xossiictea BK-003 PEJ/[.4 yrBep:kieHHOTro
ITpukaszom IIpencenarens Komurera no crarnctuke MuHnucTepcTBa HaMOHAIBHOW 3KOHOMUKHM PK o1
05.12.2014  Ne69). Bce ykasaHHble peecTpbl, KiacCH(UKATOphl, HOPMATUBHO-CIIPABOYHAsS
uHpopManusa OynyT KOHCOJIHWIUPOBAaHbI ¢ O(QUIMAIBHO 3apEerMCTPUPOBAHBI COIIACHO HCTOYHHUKOB,
HOPMATHBHO-TIPABOBBIX AaKTOB, HOPMAaTHBHO-CIIPABOYHON HH(GOpMAIMM U HHBIX OQHUIMATbHBIX
ucToyHukoB PecnyOnuku KazaxcTaH Ha KOHEUHYIO JaTy HPHUHATHS, C y4E€TOM HCIOJIb30BAHUSA U
NPUMEHEHHUS MEXAYHAPOJIHBIX, €IUHBIX HJIEHTH()HUKATOPOB MHUPOBBIX CTAHJAPTOB, pa3fCiCHHBIX B
pa3pese rpyIi U HOArPYII ISl HHTYUTUBHO-TIOHATHOTO UCIOJIb30BaHUS IaHHBIX B Oase;

ITo oKOHYaHUU MPOEKTa CUCTEMA C CO3JaHHOM 0a30il JaHHBIX CO BCEMH MCXOJHBIMHU KOJaMH,
0a3a TaHHBIX U TEXHUYECKas IOKyMEHTalus OyayT MepelaHbl B TOCYAapCTBEHHYIO COOCTBEHHOCTD.

B uccrnenoBanus OyayT BOBJEUEHBI MOJOJbIE CHEIMAIMCTBI, B T.4. 7 MarucTpaHToB U 7
OaxanaBpoB. byner omyOiMKOBaHO He MeHee 5 crarell B 3apyOeKHBIX LUTUPYEMBIX 0a3ax (He HIKe
Q3) u He meHee 9 crateil B )xypHanax, pekoMeHnoBaHHbIX KOKCOH.

IHony4yennsbie pe3yabTarsl B 2021 roay.

B crpykrype mnoceBHeix miomanedi TOO «Cepepo-Kazaxcranckas CXOC» u TOO
«HaiinopoBckoe» OpraHnM30BaHbl HCIBITATEIbHBIE IOJMIOHBI: OOIIAsl IUIOMAAb MCIBITATEILHOTO
nonurona B TOO «Ceepo-Kazaxcranckas CXOC» — 80,0 ra; TOO «Haitnopockoe» — 96,76 ra. Ha
0a3e NaHHBIX NOJUTOHOB Ha (OHAX C BHECEHHEM pA3JIMYHBIX 103 MHUHEpalIbHBIX YA0OpeHuit



MIPOBEJICHO U3yYCHHE COPTOB CEIBCKOXO3SIMCTBEHHBIX KYIbTYP B YCIOBUSX PA3IMUHBIX CPOKOB CEBA U
HOpPM BbICEBa — spoBasi IMIICHWIIA, TOPOX, JIeH, MOJCOJHEYHUK. I[IpoBeneHHbIE HcCIeT0BaHUS
MOKAa3aJiM, YTO C YBEIWYCHHEM HOPMBI BBICEBA CEMSH y COPTOB CEIBCKOXO3SHWCTBEHHBIX KYIBTYP
YBEJIMYUBAETCS TYCTOTa CTOSHHUA. B NpOBOOUMOM SKCIIEpUMEHTE MOA0O0HAs 3aKOHOMEPHOCTD
HaOroanach Ha BceX 0e3 MCKIIIOUEHHS COPTaxX CEeNbCKOXO3SHCTBEHHBIX KYJIbTYpP HE 3aBHCHMO OT
GOHOB U CpPOKOB HMX IOoceBa. B NPOBOAMMBIX OSKCIEPUMEHTaX MPOJYKTHUBHOCTH COPTOB
CENIbCKOXO3SMCTBEHHBIX KYJIBTYP BO MHOTOM ONpEIENsIach CPOKOM CeBa M HOPMOW BBICEBA.
3HAYUTENbHOE BIMSHUE HAa MPOJYKTUBHOCTH COPTOB PA3IUYHBIX CEIbCKOXO3SUCTBEHHBIX KYIBTYP
0Ka3aJI0 MPUMEHEHNE MUHEPAIIbHBIX ynoOpeHuii. Hanmpumep, npubaBka yposkas, y ©3y4aeMbIX COPTOB
APOBON MATKOH MILIEHUIIBI TP BO3/IEIBIBAHUN UX Ha (DOHE C MPUMEHEHHEM YA00pEeHU B CPAaBHEHUH C
KOHTpPOJIEM HaxXOJWJach B mpenenax ot 2,3 m/ra no 4,9 m/ra, nbHa MacaudHOTro Ha 2,9-4,2, ropoxa
21,6-3,2. Ilpu 3TOM cleayeT OTMETUTh, YTO HAaUOOJBITUN YPOBEHb IPHUOABKU YPOXKas Ha yI0OpPEHHOM
¢done HAOMIOMANICS Yy M3yd9aeMbIX COPTOB SIPOBOI MSATKOU MIICHUIIB B TTO3AHUI CPOK moceBa (25 mas)
pu HopMe BbiceBa 4,0 MJTH. BCXOXKHX ceMsiH Ha | ra. B arpoHoMuueckoil mpakTuke CylecTBYeT Takoe
MOHATHE KaK ONTHUMalbHAasi HOpPMa BBICEBA, KOTOpasi CHOCOOCTBYET (OPMHPOBAHUIO IOCEBOB C
JIOCTaTOYHBIM KOJHMYECTBOM MPOAYKTUBHBIX CTEOJNEH Ui MOMy4YeHHUs MOTEHIMAIBHOTO YypoXKas MpH
Pa3IUYHBIX IOTOJHBIX YCIOBHUSX. B NMPOBOIUMBIX HAMH HWCCIICIOBAHMSIX MPOIYKTHBHOCTH COPTOB
ApoBOM MArkou muieHunbl U sipoBoe Tputukaie B TOO «Cesepo-Kazaxcranckas CXOC» u TOO
«HaiimopoBckoe» Mpu BBICOKMX HOpPMax BbICEBa HE CHIIKajlach. JTO CBHUJIETEILCTBYET O TOM, YTO B
MOCJIEIYIONNE TOAbI Ha 0a3e MCIBITATEIbHBIX MOJUTOHOB HEOOXOAMMO 3aJI0KUTH JOTIOTHUTEIIbHbIC
UCCIIEIOBAaHMS B paMKaX YBEJIMYEHHsS HOM BBICEBA, TaHHOE MEPOMPUSTHE TMO3BOJIUT YCTAHOBUT IS
M3Y9aeMbIX COPTOB SIPOBOM MSTKOW TIICHUIIBI U SPOBOE TPUTHKAIEC ONTUMAIBHYIO HOPMY BBICEBA,
KoTopasi OyAeT CrnocoOCTBOBATH IMOJYYEHHUIO MAaKCHUMAIbHOTO YpOXKas MpU Pa3IMYHBIX MOTOIHBIX
ycnoBusix. ['ycrora crosHuMsa pacTeHui B (pa3sy BCXOAOB Yy ruOpuja nojicoiHeuyHuka baiitepek B
MIPOBOAMMOM SKCIIEPUMEHTE BO3pacTaja ¢ yBelIHMueHHEeM HOpM BbiceBa. [logoOHas 3akOHOMEpPHOCTH
HaOo1anack Kak Ha yaoOpeHHOM ¢oHe, Tak U Ha (oHe Oe3 BHeceHms ymoOpeHuil. CoXpaHHOCTh
nepen yOOpkoil pacTeHWil rubpuja MOACOTHEYHHWKA HE 3aBUCHMO OT CPOKOB MoceBa W (POHOB
BO3JICTIBIBAHUS OTIPEIEIsIach TakyKe HOPMOI BhiceBa. Hambombiel BeTMUUHBI TaHHBINA TTOKA3aTeNb B
MPOBOAMMBIX HCCIIEOBAaHUSAX JOCTUTAN HE 3aBHCHMO OT CpOKa IMOoceBa MpU HOpME BbiceBa — 05 TEHIC.
BCXOXKHUX ceMsH Ha 1 ra. B mpoBOAMMOM 3KCIIEpUMEHTE HOPMBI BHICEBA CEMSIH OKa3bIBAIM BIIUSHUC
Ha BBICOTY pacTeHMil Tulpuaa mojcoinHeuHuka baiitepek. Bricota pactenuit y manHoro rulpuaa
YBEJIMYUBATIACH C YBEIIMUYECHUEM HOPMBI BbiceBa. CaMBIMH BBICOKHMMH PACTEHUSMH B MPOBOIAMMOM
DKCIIEPUMEHTE 00Nafay pacTeHUs B BapUaHTE OMbITa C BHICOKON HOPMOI BbICEBa CeMsiH — 65 ThIC.
BCXOKMX ceMsH Ha 1 ra. Beicota pacreHuil y rubpuja nojcoiHeyHHKa baliTepek mpu CHUKEHHH
HOPMBI BBICEBA CEMSIH CHHXKAJlach, OJIHAKO, TaKWE TOKAa3aTeNH CTPYKTYPhl ypokas Kak AHaMeTp
KOP3MHKHM M YHCJIO CEeMSIH B KOp3uWHKe Bo3pactaiu. [lomoOHas 3akoHOMEpHOCTh Habiojanach He
3aBUCHMO OT CPOKOB ceBa U ()OHOB BO3/ETBbIBAHUS JAaHHOW KyNbTypbl. Ha OCHOBE MOHUTOPHUHTOBBIX
oOciieZloBaHUSAX OBLIO YCTAHOBIICHO: Ha TOCEBaX MIIEHHIBI B (a3e KyIIEeHUs; U MOACOIHEYHUKA B
daze 2-6-x map HACTOSMIMX JHUCThEB (TMPEIIIECTBEHHUK Tap); TpuTUKaie B (aze KyIIeHHs
(MpennIecTBEHHUK JIeH MACiIM4YHBIN); JIbHA MAaciudHOTO B (haze «Emodykm» W ropoxa B (aze 4-8
HACTOAIIUX JIUCThEB (TMPEANISCTBEHHUK IIIICHUIIA), BBISIBICHA BBICOKAs CTEMEHb 3aCOPEHHOCTH
MHOTOJICTHUM KOPHEOTIPHICKOBBIM COPHSAKOM (TpeoOianaroniuii Bua) — OomskoM cemsim (Cursium
incanum), KOTOpBIA 0Opa30BBIBAJI KYPTHHBI HA OMBITHBIX AENSHKAX (YUCICHHOCTh Aocturana 3-10
9K3./M2). Takxke ycTaHOBJIEHA 3aCOPEHHOCTh IOCEBOB C.-X. KYJIBTYP OT CpEJHEH 10 BBICOKOH CTeneHH
CIEYIOIUMU OJHOJETHUMH ¥ MaJOJETHUMH BUJAAMU COPHIKOB (YHCIEHHOCTH nocturana ot 20 mo
100 mrt./M2): 0dysanuux nexapcmeennsiii (Taraxacum officinale), oscroe obviknosennwiil (Avenafatua),
aunyuxa edxcesuonas (Lappyla squarrosa), npoco xypunoe (Echinochloa crusgalli), mpoco copho-
noaesoe (Echinochloa crusgalli), roper Berorkoseiit (Fallopia convolvulus), wupusa 3anpoxunymas
(Amaranthus retroflexus), moamapennuk nenkuit (Galium aparine). B oTdyeTHOM Toay B MOJIHOM
00BeMe BBITTOJIHEHBI MEPOIIPHUATHS 110 pa3pad0TKe MPEIBAPUTEIBHBIX TCOPETHUSCKUX W MPHKIIATHBIX
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aCMEKTOB IO MOJIEIMPOBAHUIO OCHOBHBIX MapaMEeTPOB COPTOB PA3NMYHBIX CEJIbCKOXO3SMCTBEHHBIX
KyneTyp B cucreme DSSAT Ha mpumepe copta ApoBOM MATKOW miieHuibl — AitHa. [lomydeHHbie
pe3ynbTaThl B JIAHHOM HANpaBJICHUH MOJCIMPOBAHUS Ha MPUMEPE COpTa SIPOBOM MSTKOM MIIEHULIBI
Aiina B cucteme DSSAT  sBIAIOTCS JUIIG IPEABAPHUTEIBHBIMU, HO OY€Hh MHOTOOOCIIarouMu. OHu
OTpaXarT paboTy, KOTOpas B Hacrosimiee BpeMs Benercs B YHuBepcutrere Dnopunsl (CHIA) B
corpyaanuectBe ¢ HAO «Kazaxckuit arporexunyeckuii yauBepcuteT uM. C. Celipymumnay. Ha 6aze
HACTOSIIICH MPOrpaMMbl TAKXKE MOJYUYEHBI MPEABAPUTEIbHBIC MTapaMeTPbl MOACIIUPOBAHUS B CUCTEME
DSSAT copToB Apyrux CEIbCKOXO3SHCTBEHHBIX KYJIBTYP — 3€PHOBBIX; 36pHOOOOOBBIX, MACIUYHBIX,
KOPMOBBIX. BBINONHEHBI pabOTHI 110 MOCTPOCHUIO 0a3bl TAHHBIX HAYYHO-TEXHUYECKOW JOKYMEHTAIMH
(HOpMaTUBBI, CIPABOYHUKH, KIacCU(UKATOPHI M T.A.) MO MPOU3BOJCTBY >KMBOTHOBOAUYECKON U
pacTeHUEBOAYECKON mpoaykuuu ¢ OTKpeIThIM jgoctynioM (Open API). IlpoBenen ananuza
MEXIYHapOJAHOrO  OmbiTa 1o  (opMHUpOBaHHIO 0a3bl  JaHHBIX  HOPMATUBHO-TEXHUYECKOU
nokymeHnTtaruu. ChopMHUpOBaHBI OTIENbHBIC ACHEKThI IMAKeTa TEXHUYECKOHW JOKYMEHTAIMH TIO0
OCHOBHBIM BHJIaM arpoTeXHOJIOTUA U >KMBOTHOBOJIYECKOW cdeprl, a pa3paboTaHa KOHIICMIIU
cTpykTypbl baser manueix s cyOwbextoB AIIK, yuuteiBaromes — kiaccH(HUKAaTOpbl, PeecTphl H
HOPMAaTHUBHO-CIIPABOYHYIO HH(POPMAIUIO TI0 OCHOBHBIM BHJIaM arpOTEXHOJIOTUN U >KUBOTHOBOTYECKOM
chepsl. ChopMHUpPOBaHBI OTICIBHBIC ACIEKTHI TMAaKeTa TEXHUYECKOH JOKYMECHTAIMHA IO OCHOBHBIM
BUJAM arpoTEXHOJOTUH U KHUBOTHOBOMYECKON cdepbl (pa3paboTka KOHLEMIUU CTPYKTYphl bazbl
naHHbIx 1715 cyobekToB AIIK). Pazpabortanbl mpenBapuTenbHble MapamMeTpbl eAMHONW 0a3bl JaHHBIX
st cyosexktoB AIIK. Ha 6aze TOO «HIIL| 3epnoBoro xo3siictBa uM. A.M. bapaeBa» nmpoBeneHsbl
arpoOTeXHUYECKHE MEPOIPHUATHS MO MOJArOTOBKE MapOBOr0 MPEAIISCTBEHHUKA JI UCHBITATEIHHOTO
nosurodHa Ha 2022 roxa. DKcHepUMEHTalbHbIE JaHHbIE, IONY4YE€HHblE Ha 0a3e MCHbITATENbHBIX
nonmuronoB  TOO  «CeBepo-Kazaxcranckas CXOC» u TOO «HaitnopoBckoe» 00paboTaHbl
MATEeMATHYECKA C IICNbI0 TOJYYCHUS YCPEAHCHHBIX BEIWYMH, HEOOXOTUMBIX IS TIOCTPOCHUS
cuctembl DSSAT. B oTyeTHOM roay mpeaBapUTEIbHOE MOACTUPOBAHUE COPTOB I KIMMATHYECKHX
ycioBuit CeBepHoro u LlentpansHoro Kazaxcrana npoBoansIoch Ha OCHOBE CIICYIONIUX MOKa3aTeNeH:
conepkanus B mouse NO3 (Nitroden/A3ot); cogepxanus B mouse NH4 (Ammonimum/AMMOHMIA);
conepxkanuss B nouBe P (Phosphorus/@ocdop); BraxHOCTH MOYBBI Ha pa3HbIX TIJIyOMHAX; CyXxoM
OmoMaccel pacTeHUi; MHJAEKCAa IUIOMIAAM JIMCTa; MPOAYKTUBHOCTH PACTEHHH U €€ CTPYKTYpPHBIX
MIOKa3aTeJIeH.
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ITosryuyennblie pesyastarsl B 2022 roay.

1) IlouBel 0OCIETOBAaHHBIX Y4YacCTKOB, PACIOJIOKEHHBIX B Tpex xo3saictBax TOO
"CKCXOC", TOO "HIIL3X um A.U. bapaesa", TOO HaiinopoBckoe» 1o (pu3NKO-XUMHUUECKUM
MOKa3aTesiM  SIBJISIOTCS  TUIWYHBIMM 711  pallOHOB MpoBeAeHuUs uccienoBanuil. Ilo
00€CNEeYeHHOCTH TIOYB TOJBIKHBIM QocopoM XO3siCTBa XapaKTEPU3YIOTCS CPEIHUM,
MOBBIIICHHBIM W MECTaMH HH3KUM cojepxkanueM. Ha ¢onax c ynoOpeHusmMu Ha TEeMHO-
KAIITAaHOBBIX M YEPHO3EMHBIX MMOYBAX HAOJIIOIAETCS BBICOKOE cojepkaHue ¢docdopa, yeM Ha
KoHTposie. OOecre4yeHHOCTh HUTPATHBIM a30TOM B OCHOBHOM HH3Koe. Copaep:kaHue Kaaus -
BbICOKOE U 0ueHb Bbicokoe. 3HaueHus: pH noussl B TOO "CKCXOC" nu TOO "HIIL3X um A.N.
bapaeBa" - melTpasbHble M cinabomenounbie, B TOO "HaiimopoBckoe" - cnabomienoyHas u
1IEeJI0YHAs.

Copep:xanue rymyca Ha 4YepHO3eMaX OOBIKHOBEHHBIX U YEpHO3EMaX I0KHBIX - CpeHed U
HU3KOW 00€CIEYeHHOCTH, Ha TEMHO-KAIITAHOBBIX TTOYBAX - HU3KOW 00ECIIEYeHHOCTH.

Jiia xo3siicTB Haubosnee 3((EKTHUBHBIM MPHUEMOM MOBBIIICHHS IUIOAOPOAUS MOYBBI
SIBIIICTCS BHECEHUE a30THBIX U (HOCHOPHBIX YTOOpPCHH, TOBEIECHUE WX JO ONTUMAIHHOTO
3HAYEHUS 715 TIOBBIIICHUS POIYKTUBHOCTH CEIbCKOXO03UCTBEHHBIX KYIbTYp. B CBs3U ¢ 3TUM B
JAHHBIX XO3SAUCTBaX JOJKHBI COOJIIOMATHCS BCE DJEMEHTHl 30HAJIBHOM arpOTEeXHOJIOTHH,
CUCTEMbl MPUMEHEHHS YAOOpEHUH, MOPSIOK YepeloBaHUS KYyJIbTyp B CEBOOOOPOTE, MIMPOKO
MPaKTUKOBATh TIOCEBHI MHOTOJIETHUX TpaB, OOOOBBIX KYJbTYp, TaKKe€ HEOOXOIUMO CTPOTO
coOI0AaTh BECh TEXHOJIOTMUECKUN IIUKI 00paOOTKH MOYB.

2) Ha 6a3e Tpex XO3sHCTB, pPaCcIOJIOKEHHBIX B TPEX MOYBCHHO-KIMMATHYSCKUX 30HAX:
TOO «CKCXOC» (cremnas 30Ha, OObIKHOBeHHBbIe uepHO3eMbl, CeBepo-KazaxcraHckas
obnmacte), TOO «HIII3X wum. A.M. bapaeBa» (cremHas 30Ha, IOXKHBIE YEpPHO3EMEIE,
AxmonuHckass o0nacte), TOO «HalimopoBckoe» (cyxocTemHasi 30Ha, TEMHO-KallITAHOBBIC
nouBsl, Kaparanauuckas o071acTh) OBLIM CO3/1aHBI UCTIBITATEIBHBIE TOJUTOHBI, TI€ Ha (oHax ¢
BHECEHUEM DPA3JIMYHBIX 03 MHUHEPAIbHBIX YAOOPEHMI M3y4alloCh BIMSHHE CPOKOB CEBa, HOPM
BBICEBA HA POCT W PAa3BUTHUE PACTCHHM, UX TMPOAYKTHBHOCTh. B pesynbTaTe NpOBEIESHHBIX
OKCMEPUMEHTOB U CTATUCTHUYECKOro aHanmu3a (MHOTO(GAKTOPHBIN JHMCHEPCUOHHBIA aHAIIU3)
MoKa3aHa  JOCTOBEPHOCTh  BJIMSHUA  HM3yYaeMBbIX (GbakTOpoB  Ha  YpOXKAWHOCTH
CEJIbCKOXO3SIMCTBEHHBIX KYNbTYp. OHAKO 10 BIUSIHUS 3TUX (PAKTOPOB(CPOKH U HOPMBI TIOCEBA,
¢oH) B TeKylIeM rojay ObUIa Pa3IMYHON B Pa3IMUHBIX arpoKJIMMaTHYecKUX 30Hax. Hampumep,
JOJIs BIUSHUS ycioBuil mutanus Obiia makcumanbHOit B TOO «CKCXOC» u xonebanack B
3aBUCHUMOCTH OT KyabTyphl 51,3 — 72,5%, moyst BIHMSHHUS HOPMBI BBICEBA B 3aBUCHUMOCTH OT
KyJIbTYypbl cocTaBuiu 4,6 - 40,4%, cpokos nocesa — 4,3 - 22,7%. B TOO «HIIL3Xuwm. bapaeBa»
JIOJIST BIUSIHUSI PA3UYHBIX (DAKTOpPOB MMeNa CIEAYIOIMe MaKCUMaJlbHbIe 3HAYEHHUs: HOpMa
BoiceBa - 70,9%, ycnoBus mwuranus — 41,6% wu cpoku moceBa — 10,8%. B TOO
«HaiimopoBckoey» noyg ydacTuss B BapuaOENbHOCTH ypoXkas H3ydaeMblX (DaKTOpoB
pacmpenenuiach CIeAyOIUM 00pa3oM: Cpoku moceBa — 10 59,6%, HopMma BeiceBa — 10 35,8%,
ycnoBus mataHus — g0 29,6%. Takoe pacmpeneneHne BIHMSHUS (AKTOPOB HAa YPOKANHOCTH
CEJIbCKOXO3SUCTBEHHBIX KYIBTYp OINPEAENSeTCS TMOYBEHHO-KIMMATHYECKUMH  YCIOBUSMU,
KOTOpPBIE€ CKJIAABIBAINCh B ATHUX 30HAX B TEKYIIEM TOJYy, W JOCTYMHOCTBHIO BJard B IMEPUOJ
BEreTalluy PacTeHUH.

3) TIlo BceM CelbCKOXO3SMHUCTBEHHBIM KYJIbTYPaM BEIHCh (EHOIOTHYECKHE HAOIIOIECHUS
32 POCTOM M pa3BUTHEM pPACTCHMIA, M3ydalach TOJEBash BCXOXKECTh CEMSH M COXPAaHHOCThb
pacTeHHil B 3aBUCUMOCTh OT CpPOKOB CE€Ba, HOPMBI BbICE€Ba, YCIOBHMM mnuTaHusa. Ha Bcex
BapHAHTaX OMBITA OTMEYAIOTCS HE3HAYUTENbHbIe KoieOaHus Mo 3TUM mpus3Hakam. [lokazaHa
KOPPEJAIMOHHAS 3aBUCUMOCTh MEXIY JJIEMEHTaMH CTPYKTYpHhl ypoxkas (y 3€pHOBBIX: YHCIIO
MPOIYKTUBHBIX CTeONeiiHa M2, MPOAYKTUBHAS KYCTUCTOCTh, YHCIIO 3€PEH B KOJIOCE, Macca 3epHa
¢ xoiroca, Macca 1000 3epeHBBICOTA PAaCTCHHIA; Y 3¢pPHOOOOOBBIX M MACIIMYHBIX: YUCIIO PACTCHUN
K yOopke Ha M2, 4UCJIO KOpOoOOYeK (CeMsIH) C pacTeHHsI, KOJIMYECTBO CEMSIH C pacTeHHs, Macca
cemsiH ¢ pactenus, macca 1000 3epeH), OMOMETpUYECKIMHU TMTOKA3aTeNsIMHU (HaKOTUIEHHE CYXOH
OMOMAacChI, IMJIOIAAb JIMCTOBOM MOBEPXHOCTH) C YpOXKaiiHOCThIO 3epHa. OmpeneneHsl cnabo- u



CHJIBHO KOppeNupyloliue Npu3Haku. Hampumep, BBICOKYIO KOPPEISIUIO C YPOXKaHOCTBIO Y
3€pHOBBIX KYJBTYp MOKA3aJu TaKue MPU3HAKU KaK YHUCIIO MPOIYKTUBHBIX cTebmneit Ha M2 — r=0,6
— 0,8, iomane ymcroBoit mosepxuoctu — =0,5 — 0,7, nakoruienne 6uomaccer — r=0,7 — 0,8,
macca 3epeH ¢ pactenust =0,5 — 0,9. BoiabmMHCTBO APYruxX H3y4aeMbIX MPU3HAKOB UMENU
CPEIHIOI U HU3KYIO Koppersuuio. Bee ¢eHomornueckue qaHHbIe, TOYBEHHBIE XapaKTEPUCTUKU
(MOYBEeHHBIE CBOICTBA M MOYBEHHO-arPOXMMHUYECKHE JlaHHBIC), KIUMATHUYECKHE I0Ka3aTelu
(exxeTHEBHBIC MUHUMAJIbHBIE 1 MAaKCUMAaJIbHBIE TEMIIEPATYpPhl), arPOTEXHOJIOTUU BO3/IEIIBIBAHUS
B K&XKIOM XO3siicTBe OBbLTM MCIOJIb30BaHbl B MapaMeTPHU3aMU U KaK BXOJHBIE apaMeTpbl Mpu
MOJCIMPOBAHUM  POCTa M Pa3BUTHS ~ PACTCHM, TMPOTHO3UPOBAHHHM  yPOXKAWMHOCTU
CEIbCKOX035HUCTBEHHBIX KYJIbTYp B cucteme DSSAT CMP.

4) Jnst cosepuieHctBoBanus cucteMbl DSSAT CSM mo reHHOMY MOAEIHPOBAHHIO
MIPOrHO3MPOBAHUS BPEMEHHU KojomieHus mieHuIbl B yeinoBusx CeBepHoro Kaszaxcrana Obuin
IPOBEIECHBI MOJEKYJISPHO-TCHETUYECKUE MCCIIEOBAHUS 110 M3BECTHBIM T'€HaM aJalTHBHOCTHU
(Vrn —sipoBusarust u Ppd - portonepuon). Ha mepBom sTare uydaembie copTa IMIIEHUIBI ObLTH
AQHAJM3UPOBAaHBl HAa OJHOPOAHOCTh M THIIMYHOCTH IO Hambojiee MH(POPMATUBHBIM 3aMACHBIM
OenkaMrinajnHaM, a TaKXKe MPOBEJICHO UX TeHOTUITUPOBAHUE IO U3BECTHHIM T'€HAM SIPOBHU3AIIUN
(Vrn) u poronepuoaa (PpD). YcraHoBieHa reHeTHYECKas: CTPYKTypa COPTOB C XapaKTePHBIMU
s yenosuii CeBeproro Kaszaxcrana aieisiMu TiuaauHKoaupyommx Jokyco: Gli-Al(f, a),
Gli-Bl(e, 1), Gli- D1(a, b), Gli-A2(i, k, b), Gli-B2(t, o) u Gli-D2(p, 1). PesymnbraTs
TeHOTUITMPOBAHUS 0 T€HaM SPOBU3allMU U (HOTOMEpHoJa MOKa3ald HaJM4Hhe Yy BCEX COPTOB
awtener Vrn-Ala u Vrn Al (J) (xkpome copra I'pannm). Taxxke y copToB Aiina,
[Hopranannckas-95 ynydmieHHas Bcrpedaercss amiens Vrn-Blc. Hamuume noMMHaHTHBIX
aJJIeNieil TEHOB SIPOBU3AIIMM TOBOPUT O SIPOBOM THIIE€ PA3BUTHUS ATHX COPTOB IMIICHHIIBI, TAKKe
JUTSL COPTOB SIPOBO# MIIEHUIIBI BEICOKHMX IIUPOT XapaKTepHACTPOrasi UyBCTBUTEIBHOCTh K JIJTMHE
nHs v Hanmmaue aytesst Ppd-D1b.

5) B kaxmoM X03sCTBO B pa3Hble (a3bl pocTa M Pa3BUTHS PaCTCHHN ObUIM CETaHBI
BBUICTHI U 00JIeThl Tosielt ¢ momombio BITJIA kak BepTOJIETHOrO, TaK W CAMOJIETHOTO THIIA,
cHaO)KEHHBIE MYIIbTUCIIEKTPAIILHBIMU KamepaMu. beuin momyuensr 10 1500 aspodhoTOCHUMKOB,
pasouteie Ha 5 xananoB (RGB, IR, NIR). Bce mnonyueHHble CHHMKH 3arpykeHbl B
CYNEepKOMIBIOTEp JUIsl ocieayromneit oopadorku. [locpencTBoM 3TUX KaHAIOB B TEKYILEM IOy
paccuntanbl uHAekcel NDVI. Takxke npoBeneH cOOp CHEKTpalbHBIX MOJMUCEH 310pPOBBIX U
MOBPEXKACHHBIX Pa3UYHBIMU OONIE3HSIMHU pACTEHH M U3y4eHO COCTOsHMEe TouBbl. [lo
CHEKTPaJIbHOM KpHUBOW YCTAHOBJIEHO, YTO BO3JEWCTBHE OOJE3HM Ha MUICHWIY 3aKJIIOYEHO B
npomexytke ot 700 no 1450 HaHOMETpOB.

6) Ha ocHoBe naHHBIX, COOpaHHBIX B XO0J€ MHOTO(AKTOPHBIX TIOJEBBIX OIBITOB,
MPOBEJICHHBIXHA UCTIBITATENbHBIX TToNUTroHax CeBepHoro u LlenTpansHoro Kazaxcrana B TeueHue
BereTallnoHHbIX ce30HOB 2021 u 2022 ronoB, ObIN ONpeneieHbl NpeaBapUTEIbHbIE TapaMeTpPhbl
ns Tpex mogeneir CERES-Wheat, CROPGRO-Pea u OILCROP-Sunflower u3 DSSAT CSM, T.
€. JUIS 3epHOBBIX, OOOOBBIX M MAaCIUYHBIX KYJIBTYp, COOTBETCTBeHHO. Ha manHOM sTame s
BBIUMCJICHHSI 3TUX TapaMeTpoB OBLIM HCIIONIH30BaHbI JaHHBIE MO (DEHONOrHH (aTa BETCHUS U
CO3pEBaHMsI), YPOKAHHOCTH CEIbCKOXO3SHCTBEHHBIX KYJIBTYP, KOMIIOHEHTBHI YPOXKAWHOCTH
(KOJIMYECTBO 3€peH, Macca 3€peH), IOTrOoJHbIC JaHHbIE (€XKEJHEBHbIE MaKCUMAaJIbHBIE U
MUHHMAJIbHBIE TEMIIEPATyphl, OCAKA M COJIHEYHAs pajualys) B KaXIOW 30HE, Ha OCHOBAHHUH
KOTOPBIX OBLIM BBIUMCIICHBI TeHETUYECKHEe KOd(h(UIIMEHTHI I Kaxaoro copra. [IpoBeneHHbIC
npe/IBapUTeIIbHBIE MaTeMaTHYeCKHe pacyeThl ¢ wucnosib3oBanueM wmojzenein CERES-Wheat,
CROPGRO-Pea u OILCROP-Sunflower moxka3amu Xxopomiee COOTBETCTBUE  MEXKIY
CMOJICTTUPOBAHHBIMHA W HAOJIOaeMBIMU 3HAUCHHSIMH TI0 J]aTaM IIBETEHHUS M CIEIIOCTH y BCEX
M3YYaeMbIX CEeIbCKOXO3SHUCTBEHHBIX KYIbTYyp. Tak y cOpTOB mIneHWIbl AliHa, ['paHHH,
[Hopranauackas-2012 wu tputukane Poccuka ObUTM TOCTOBEpHBIC 3HAYCHHS HWHIEKCA
cooTBeTcTBUSI D M cTemeHb IUCIIEPCHOCTH MEXIY CMOJCIMPOBAHHBIMU MU HAOJII0JaeMbIMU
sHaueHussMU RMSE. ¥V mmenwns! orucoctapisiin D=0,74 — 0,98, RMSE = 0,7-1,0; y Tputukaie
- D=0,97, RMSE = 0,7. Takoe xe cOOTBeTCTBHE (T.€. JOCTOBEPHOCTH) MEXIY OSTUMHU



npu3HakaMu (HaOMIONAaeMBIMM M CMOJAEIMPOBAHHBIMHM) OTMEYAJOCh Wy Topoxa copTra
Axcaiickuii ycaTeiii-55. Oanako ananuspesynstaToB kanuoposku mozaean OILCROP-Sunflower
MOKa3bIBaET OTHOCHTEIHHO HU3KOE COOTBETCTBHE MEXKAY CMOJEIMPOBAHHBIM M HaOIIO1aeMbIM
3HaYEHUSMH (KOJIMYECTBO JIHEH) OT MOCeBa /0 LIBETEHUS M 3PENIOCTH, YTO BUAHO MO HU3KOMY
snauenuo D (0,1-0,2) u Beicokomy RMSE8-12,9 nnst copra Baiitepek. [{ns Bcex KynbTyp 1O
JaHHBIM  YPOKAMHOCTH TpPeOYyIOTCSI JIONMOJHUTENIbHBIE pPacyeThl C BKIIOYEHUEM JPYTUX
BCIIOMOTATEIbHBIX MTAPAMETPOB MOJICIIH.

7) MWccnemoBanusi, IPOBEJACHHBIC IO JIbHY B paMKaX JaHHOH MPOrpaMMbI, MTO3BOJIHIIH
BBecTHB cuctemy DSSAT CSM HoByro Mozens i ibHA. B kauecTBe malinoHa MCHOIB3YeTCs
nporpamma CSM-CROPGRO. Jlns aganTamuu 3TOW IporpamMMmbl BeneTcs cOOp, aHaIu3 u
00paboTKa JaHHBIX MOJEBBIX JKCIEPUMEHTOB MO copTaM JbHa KycTaHaliCKuil sSHTapHBIA U
Jlupuna 3a naByxJyeTHHM BereTanmoHHBIM ce30H (2021 — 2022 roxwr). CoOpaHHBIE TaHHBIE
BKJIIOYAIOT (PEHOJIOTHIO, POCT, YPOXKAWHOCTb M KOMIIOHEHTHI ypoxkas. Ha ocHoBaHuM ux
IOJrOTOBJICHBI 3KcnepuMmeHTanbubie (ainer (Weather, SBuild, XBuild, ATCreate version
4.8.0.0) 1151 IPOTOHKU MOJICITH, @ TAKXKe (PaliJIbIN3MEPEHHBIX JaHHBIX JJIS1 KATHOPOBKH.

8) B pamkax JaHHO# MpPOrpaMMBbI JJIsl Pa3BUTHS KOMIIETCHIIUM YICHBIX U HapaIldBaHUS
KaJpoOBOrO TOTEHIMaia B  OOJACTH NPUMEHEHHWs WMHUTAIMOHHOTO  MOJEIUPOBAHUS
MPOJAYKIIMOHHBIX MPOLECCOB, MPOTHO3UPOBAHUS YPOKAMHOCTH M TOCTPOCHUS CHUCTEMBI
NOJICP)KKH TPUHSATHS PEUICHUH B OTpPAacid PAacTEHHEBOJACTBA CEIBCKOTO XO3siicTBa Ha 0Oase
cuctembl DSSAT yuensimu Yuuepcurera @nopuaa (CIIA) Obutu npoBeaeHb! OH-TalH U 0-
JaifH oOyyaromue ceMuHapsel, 00ydeHo 18 corpynaukoB HAO «KATY um. C. Celidymmnnay.

9) PaspaboTaHa apXHUTEKTypa CHCTEMbI, KIHCHT-CEpPBEpHAs 4acTh HH(POPMAIMOHHON
CHCTEMBI, Tu3aiiH 0a3bl JaHHBIX, pa3paboTaHa 0a3a 3HAHWU, BKIIIOYAOIIAs B ce0si HOpPMATUBHO-
TeXHHUYecKyro gokyMmenTtamuioo 1o AIIK, cnpaBounyio wuHpopManuio, KiIacCU(PUKATOPHI,
CHOCOOCTBYIOIIME TIOWMCKY MOIXOISIINX MaTepHajoB, a TaKXKe METOAWYECKHe MocoOus 1o
BEJICHUIO CETIbCKOTO X03siicTBa. Pacmpesenensl ClieHapUU HCIIOJIb30BAHUS CHCTEMbI Pa3HBIMU
rpynmamMu mnoiib3oBaTeneil. Pazpaboran (pyHKIMOHANT OTIIPaBKM METOJMYECKUX PEKOMEHIAIHHA
JUIs  PELIEH3UpOBaHUs JKcIepTaMd B 00JacTH cenbcKoro xossiictBa. IlpemocTaBneHa
KaTaJIOTU3aIUs 3aTPyKaeMbIX MaTEPHAIOB, YITEHBI MX CIIOCOOBI CTPYKTYPHUPOBAHHOTO XPaHEHHS
B €IMHOM MECTE WBU3YaJIN3aL1H.

YiieHbl HCCIE10BATEIbCKOH IPYIIIBI:

» PykoBomurens HTII — n.c.-x.H., mpodeccop Kypumbae Axputoex Kaxurymosuu.
Scopus Author ID — 56593713300. Researcher ID - AAK-1818-2021. ORCID - 0000-0002-
0568-5964.

https://www.scopus.com/authid/detail.uri?authorld=57195503174

https://www.webofscience.com/wos/author/record/40164956

» PykoBomutens rpymmbl  (koopauHaTop) — K.0.H., AOcarrapoBa AilimMaH
CaObipxanoBHa. Scopus Author ID —57192071530. ORCID - 0000-0003-3389-4541.

» PyxoBomutens rpymmsl — K.¢.-M.H., TokGeprenoB Vcemamn TacanOueBmu. SCOpus
Author ID — 6506474750. Researcher ID - O-7640-2018. ORCID - https://orcid.org/0000-
0002-0656-9914.

» PykoBomutens rpynmsl - K.c.-X.H., llIBumuenko Bmagumup KopreeBumu. Scopus
Author ID - 57192061711.

https://www.webofscience.com/wos/author/record/8607004

https://www.scopus.com/authid/detail.uri?authorld=57192061711

»  PyxoBomutens rpymnmnsl — PhD, Anvanosa JKanna CapcenOaeBHa.



https://orcid.org/0000-0002-0568-5964
https://orcid.org/0000-0002-0568-5964
https://www.scopus.com/authid/detail.uri?authorId=57195503174
https://www.webofscience.com/wos/author/record/40164956
http://www.researcherid.com/rid/O-7640-2018
https://orcid.org/0000-0002-0656-9914
https://orcid.org/0000-0002-0656-9914
https://www.webofscience.com/wos/author/record/8607004
https://www.scopus.com/authid/detail.uri?authorId=57192061711

