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Abstract. The article presents an analysis of the stage-by-stage use of the protein elec-
trophoresis method (as a key method of protein chemistry) in the selection and seed
production of maize for the period 1988-2023 in the Republic of Moldova. The possibility
of using a set of methodological developments (electrophoresis method and computer
modeling principles) on a large volume of maize breeding and genetic material has
been experimentally substantiated. This methodological complex helps to solve two
important problems: the problem of exporting seeds of Moldovan breeding hybrids of
maize and for a wide range of research work in the field of genetics and selection and
seed production of Zea mays L. The analysis of the recent year’s results allowed the
authors of this article to focus on the development and creation specifics of a catalogue
of electrophoretic passports of new generation maize hybrids. The authors consider
this catalog as a serious argument for the effectiveness of introducing modern methods
of biochemical genetics and computer technologies into agronomic practice, which can
be used successfully at the national and international levels.

Keywords: Maize; Hybrids; Parental lines; Protein electrophoresis; Electrophoretic pass-
ports; Computer modeling.

Pecpepar. B cTaTbe M3N0XEH aHANM3 NO3TAaNHOIO UCNOMNb30BAHUA METOAA 3NeKTPOhO-
pe3a 6enkoB (kak KnoueBoro metoga 6€1KOBON XUMUK) B CENEKLMUA 1 CEMEHOBOACTBE
KYKYypy3bl 32 nepuof 1988-2023 B Pecnybnuke Mongosa. Ha 60nbliom ob6beme cenekum-
OHHOTO N reHeTUYeCcKoro matepuana npuBefeHbl 3KCNeprumeHTasibHble JOKa3aTeNnbCTBa
LLenecoo6pasHOCTU NPUMEHEHUA METOAO0NOrMN KOMNNEKCHOro UCNONb30BAHUSA METO-
Aa 3nekTpodopesa 1 NPUHLUNOB KOMMbIOTEPHOIO MOAENMPOBAHUA KaK ANns npobne-
Mbl 3KCNOPTA CEMSAH rMBPUAOB KYKYPY3bl MOJIAABCKOMN CeneKkuumn, Tak U ans WmupokKoro
CNeKTpa Hay4yHO-UccnefoBaTeNbCKuX paboT B 061acTu reHeTUKu, cenekunum n ceMeHo-
BOACTBA Zea mays L. B kKauecTBe cepbe3HOro aprymeHTa 3phekTUBHOCTN BHEAPEHNS B
ArpoOHOMUYECKY NMPAKTUKY COBPEMEHHbIX METOL0B 6UOXUMNUYECKON FTeHETUKMN 1 KOM-
MbOTEPHbIX TEXHOMOTMN aBTOPbl AKLEHTUPYIT BHUMAHME HAa cneunduke pa3paboTku
N CO3aHNA KaTanora 3neKkTpodopeTnyecknux nacnopToB PpanoHMPOBAHHbIX TM6PUAOB
KYKYpYy3bl HOBOIO NMOKOMEHUA, C LiefIblo ero NCNonb30BaHUA Ha HaLUMOHANbHOM U MeX-
AYHapoAHOM ypOBHe.

KnioueBble cnoBa: Kykypy3a; [ubpudbl; Pooumenbckue nuHUU; 3nekmpogopes 6enKos;
Anekmpoghopemuyeckue nacnopma; KomnbromepHoe MooenuposaHue.
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BBEAEHUE

Bneuatnsiowme AOCTMKEHUS B 061aCTU BMOXMMUUYECKON TEHETUKU: KNOHUPOBAHME
reHOB, METOAbl C BbICOKMM YPOBHEM UYBCTBUTENbHOCTU AN O6HAPYXEHUA NPOAYKTOB KX
akcnpeccun (B nepByto ouepefb - MOMEKYNApHbIX hopm 6enika), anarHoctuka AHK u mone-
KyNApHbIX (hopm 6enka, TEXHONOTMN pefaKTUPOBAHUA FEHOMA, — KapAUHANbHO U3MEHUN
METO0MON IO NCCMEA0BAHUIN 1 YPOBEHb MHTEPNPETALIMM NONYYeHHbIX pe3ynbTaToB (Alseekh
et al., 2023; Asad et al., 2023; PanReac AppliChem, 2024; KytnyHuHa u EpmoLunH, 2017).

Ha hoHe cTpemnTenbHOro yrnybneHus TeoOpeTmyecknux 3HaHMm B 061actm 6uoxu-
MUYECKOW FEHETUKN 3HAYMUTENbHO pacwupunacb chepa NPaKTUYECKOro NpPUMeHeHNs
OLHOMO M3 K/UEBbIX METOAOB UCC/IeA0BaHNN — meToAa 3nekTpodopesa. B HacTosa-
WU MOMEHT cneflyeT KOHCTaTupoBaTb 3(P(HEKTUBHOCTb NMPUMEHEHUSI 3TOr0 MeToAa B
HY)X[aX CeNbCKOro X0381CTBa (KnumeHkoB n ap., 2021; Topukos n ap., 2019), ocobeHHO
B 061acTV reHeTuKmn, cenekumm n CEMeHOBOACTBA BAXKHENLLNX CeNbCKOX03ANCTBEHHbIX
KynbTyp. B 4UacTHOCTK, 3TO KacaeTcs KyKypy3bl — OQHOMN U3 BEAYLWUX KYNbTYp B MUPOBOM
3emnenenun (KomapoBsa, 1998).

Ana 3Ton KynbTypbl B Pecnybnunke MongoBa rnaBHbiM TpeboBaHMeM, NpeabsaBs-
€MbIM K MOCTynawwmm Ana npoaaxu napTuam CeMsH, ABNAETCA rapaHTUa BbICOKOIO
YPOBHSA MX TMOPUAHOCTU ANA peann3auui ONTUMANbHOrO NMoTeHLMana ypoXXanHoCTu.
3aKynka CemMsH OCyLLeCTBNAETCA MPU YCNOBUM Bblgaun cepTudukatos no onpegene-
HUIO YPOBHA rMOPUAHOCTU CEMSAH KyKypy3bl. [[paBOM Bblgauyn COOTBETCTBYHOLWMUX Cep-
TU(MKATOB 06NaJal0T NULWb aKKPeAMTOBAHHbIE aHanuTuyeckne naboparopuu. B ceoto
ouepenb, MO COBPEMEHHbIM TpebOBaHMNAM, aKKkpeanTauus naboparopuu B Pecnybnu-
Ke MongoBa NpoBOAUTCSA HA OCHOBE 3aperncTpUpoBaHHbIX FOCYAAapCTBOM MO/AABCKMUX
CTaHAAPTOB. VIMEHHO MeToA anekTpodopesa 3anacHbIX 6€1KOB 6bi1 BbIGpPaH Kak MeTo-
fonornyeckas ocHoBa ANnf pa3paboTky NepBoOro HaUMOHaNbHOMO CTaHgapTa NoO UAEH-
TUPUKALUM TMOPUOHOCTU CEMSIH KYKYPY3bl HA YpOBHe 6€enKoBbIX monekyn - «Standard
Moldovean SM 233:2003» (2003).

3agava npeacTaBNieHHON paboTbl COCTOMT B aHanM3e MO3TAaMHOro MCMNosib30Ba-
HUSA mMeTofa 3nekTpodopesa 3anacHbiX 6eNKOB 3HAOCMEpPMA KYyKYpy3bl, KAK OCHOBbI
pa3paboTKn NepBOro HaLMOHANbHOMO CTaHgapTa Pecny6nmkun Mongosa, CO34aHHOIO
C UCMONb30BAHNEM MOJEKYNAPHO-OUOXNMMUYECKOTO UHCTPYMEHTapUsa B yCnoBusx 6bi-
CTPOro pasBuTUA UHGOPMALMOHHbIX TexHonorui (UT) Ha npumepe 3 eKTUBHOCTY
NpUMeHEeHMs 3nemMeHTOB UT npu cocTaBneHnmn anekTpodopetuyeckux (3P) nacnopros
PanoOHNPOBAHHbIX TMOPUAOB KYKypy3bl HOBOTO MOKOMEHNUS.

MATEPUWA/IbI 1 METOADI

O6DbeKTOM nccnegoBaHum, NPpoBeAeHHbIX 3a 35-1eTHUI Nepuog 3KCnepumeHTanb-
HbIX Pa6OT, CTaN WUPOKNI CMEKTP rM6puaoB KyKypy3bl U X POAUTENbCKUX TMHUN MON-
[ABCKOW cenekuumn, panoHMpoBaHHbIX B Pecnyb6nuke MongoBa B nepuog 1988 - 2023 rr.

Matepuanom Ans NO3TAaNHOro aHanusa 3(P(eKTUBHOCTU MPUMEHEHMA MeToaa
anekTpocopesa ABUIUCH IKCNEPUMEHTANbHble AaHHble, NOMYyYeHHble aBTOpPamMu 3a
yKa3aHHbI nepuof v ony6nnkoBaHHble B 79 HayuyHbiX paboTax, mepeyeHb KOTOPbIX
npeacTaBneH B «XpOHONMOTMYECKON PEeTPOCNEeKTMBE HayuHbIX Ny6nunkaumim, oTparkar-
WMX pe3ynbTaTbl UCNOMb30BAaHNA MeTOAA 3/1eKTpoopesa 3anacHbiX 6€1KOB B reHeTu-
Ke, CeNeKLMmn U CeMeHOBOCTBE KynbTypbl Zea mays L.» (Batiru et al., 2023).

* HauMoHanbHbIN cTaHaapT «Standard Moldovean SM 233:2003» (2003) — «CemeHa
KyKypy3bl. OnpegeneHne 6Mon0orniyeckon UMCToTbl CAaMOOMNbITEHHbIX NTUHUN ©
CTeNeHn rmbpuaHOCTN CeMAH rMbpuaoB KyKypy3bl NepBOro NOKOMEHUs MeTo-
LAOM 3n1eKTpoopesa 6enKoB»;
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* nporpammHoe obecneyeHune “FOREZ"” gna KOMNbOTEPHOro MOAENNPOBAHNSA Ma-
Tpuu, anekTpodopeTnuecknx cnektpos (Komaposa un ap., 2003);

* ANTOPUTM CO3AaHUA LM POBbIX 3NEKTPOOPETUUECKNX NACNOPTOB HENKOBbIX
npodunen rmbpugoB KyKypy3bl  UX poaANTENbCKUX POPM, OCHOBAHHbIN HA MO-
ANULMPOBAHHON Bepcumn nporpammHoro obecneuenuns «FOREZ-2» (Adamciuc
et al.,, 2022);

* CWCTEMHbIN aHANN3 3KCNepPUMEHTANbHbIX JaHHbIX, COBpaHHbIX B nepnog 1988-
2023 rr.

PE3Y/IbTATbl 1 OBCY)XXAEHNA

Ha ocHOoBe NMpuMeHeHUss MeToAO0NOorMn CUCTEMHOIO aHann3a pesynbraTtoB Mose-
KyNSipPHO-6MOXMMMUUYECKMX NCccneaoBaHnin nonumopgunsma 6enkos, 6bi1 NpoBeaeH cne-
AYIOLWNIA NO3TanHbIA aHann3 3peKTUBHOCTM NCNONb30BaHMA METoAA 3neKkTpodopesa
(3®) 3anacHbix 6en1KOB 3HA0CNEpPMa KYKYpy3bl (3eMHa) B cenekuun 1 ceMeHOBOACTBE
KYKypy3bl B Pecnybnuke Mongosa.

3man 1. U3yyeHue 3¢hhekmueHOCMuU UCNONb308AHUS Memoda 3/1ekmpogopesa
3euHoebix 6e/1K08 — KaKk 0CHO8bl C030aHUS1 HAUUOHAIbHO20 cmaHdapma no onpedesne-
HUI0 2u6pudHOCMU cemMsIH KyKypy3bl (mepuod 1988 - 2003 22.).

Pa3paboTunkamn HALMOHANbHOMO CTAHAAPTA MO UAEHTUUKALMKU TMOPULAHOCTM
CeEMSAH KYKYypy3bl METOAOM 3f1eKTpodopesa 3anacHbix 6enKoB ABAAIOTCA AOKTOP Xabu-
nutaTt 6umonoruyecknx Hayk A.W. Potapb (MHCTUTYT pacTteHuneBoacTBa «Mopymb6eHby,
npasonpeemHnK Monaasckoro HAW KyKypy3bl 1 COPro) U AOKTOP 6MONOrMuecKknx Hayk
I.E. KomapoBa (TexHuueckuit YHuBepcutetr Monaosbl, hakynbteT ArpapHbix Hayk-npa-
BonpeeMHUK lfocygapctBeHHOro ArpapHoro YHusepcuteta Mongosbl, dakynbTeT Arpo-
Homuw). Mog UX PYKOBOACTBOM U HEMOCPEACTBEHHOM yuacTuu B 1988 rogy B HUM Kyky-
py3bl u copro Pecny6nukn Mongosa 6bin anpobupoBaH MeTog 3neKTpodopesa 3enHa,
NPeANnoXeHHbIN yueHbiMn U3 YkpauHbl (Monepens u Acbika, 1988) B KauecTBe eAUHOIO
MeToAa ANA MACCOBbIX Lenen cenekunn n CEMeHOBOACTBA KYKypy3bl, BO34e/IbiBAeMOMN
BO MHOrux Pecnybnukax 6biBlwero Cosetckoro Coto3a.

B TeueHunn 15 net (1988 - 2003 rr.) B HUW KyKypy3bl 1 copro Pecny6nuku Monaosa
n focygapcTBeHHOM ArpapHom YHuBepcutete Mongosbl 6bi1n NnpoBeAeHbl pacllnpeH-
Hble HAayYHO-MPOM3BOACTBEHHbIE NPOBEPKN 3PP EKTUBHOCTU MeToAA INeKTpodopesa
3enHa. 3T NUccnefoBaHUsA NOATBEPAUNU €ro YCNewHOCTb KaK anbTepHaTuBbl MeTOAY
FPYHT-KOHTPONSA.

OCHOBHble pe3ynbTaTbl NPOBEPKN METOAA 3NeKTpodopesa 3enHa, a Takxe gopa-
6O0TKN METOAMKM C LLeNblo CO34aHNS HALMOHANbHOIO CTAHAAPTA, AETa/IbHO U3N0XEHbI B
Cepun Hay4yHbIX Ny6NMKALMIA aBTOPOB M UX KOMJET, BbINYLWEHHbIX B nepuog ¢ 1990 no
2004 rr. v oxBaTbIBalOT cnegyowme no3munin:

1. NMpoBeaeHne NPOn3BOACTBEHHON NPOBEPKN U CPABHUTENBHOIO N3y4YyeHus 3d-
thekTnBHOCTM meToAa 3D 3emMHa M NONEBOr0 METOAA «IPYHT-KOHTpPONA» ANS
BbISIBNEHMWA NIMHENHOTO MaTepmnana B NapTUsAX rm6 puAHbIX CEMSIH KYKYpY3bl.

2. N3yueHune 3h(heKTMBHOCTM CNOCO6A MAEHTUUKALUN MATEPUHCKUX hOpM Me-
Togom 3P 3emHa B rM6puAHOM MOTOMCTBE CEMSIH KYKYPY3bl B COOTBETCTBUU CO
CXeMOW rM6pMAO0NOrnYecKkoro aHannsa 6enkoBbix npodunen.

3. OnpepeneHne 6UONOTMUYECKON N TEHETUUYECKON YNCTOTbI 539 NUHWIA KYKYpYy3bl,
MCMONb3yeMbiX B CeNeKUuMOHHOM npouecce U B NPOMbIW/IEHHOM CEMEHOBOA-
CTBE, a TAKXXe CTeNeHb reHETUYECKOro poacTea 'y 2067 06pasLoB, NpeacTaBnsaio-
LWUX UCXOL4HbIN MaTepuan ans cenekunmn KyKypysboi.
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4. OueHKa ypoBHA rmépmuaHocTn 577 yyactkos rmbpugnsaumn Pecnybnukmn Mon-
A0Ba 1 849 NapTuii CeMsH, MOMYYEHHbIX C 3aBOA0B N0 06paboTke CeEMSAH.

B 2003 rogy 6bin U3gaH HaLUMOHANbHbIA CTaHAAPT SM 223-2003, B KOTOPOM BMep-
Bble, B ycnoBusax Pecny6nmkun Mongosa, 4na OLEHKN reHeTUYEeCKON YNCTOTbl CEMEHHOTO
matepuana Kykypy3bl, 6bi11 MCNONb30BAHbI KPUTEPUMN HA MONTEKYNAPHOM YPOBHE - 6en-
KOBble MapKepbl. B CBA3M € TeM, UTO 3TOT CTAHAAPT NO3BONAET NPOBOAUTb 06BEKTUBHYIO
cepTMMKALNIO KauecTBa CEMAH KOMMEPUYECKNX TM6puaoB KyKypy3bl CO 3HAUNTENTbHOW
3KOHOMMWEN BPEMEHM, ero CTanun WUPOKO MCNONb30BaTb B NEPBUYHOM M MPOMbILLIJIEH-
HOM CEMEHOBOJCTBE KYKypy3bl Hawen Pecnybnukn, a Takke ans cepTudunkaumm skc-
NOpTMPYeMbIX CeMsAH TMBPUAOB KYKypy3bl MOMAABCKOW cenekummn 3a pyb6ex (Poccus,
KasaxcraH, benapycb).

3man 2. NepsuyHas pazpabomka mampuuy, 3P cnekmpoe Ha 0CHO8e Memoaa 3/1eK-
mpodpopesa u NpUHYUNO8 KOMNbIOMepHO20 MOdeIUpo8aHus 071 NPo6embl 3kcnopma
ceMsIH 2u6pudoe KyKypy3bl mondaeckol cenexyuu (nepuod 2002 - 2004 22.).

YcnewHbiMm npyumepom peannsaumim yKasaHHOIro HanpaBneHua ABAAETCA TOT (PakT,
UTO Ha MPOTSHKEHUM YKe 6onee ABYX aecaTunetTnit Pecnybnmnka MongoBa no 3KCnopry
ceMsiH KyKypy3bl B Pecny6nuky benapycb 3aHumaeT nuaupytowyto nosuuuto. ctopus
ycnexa CTonb MNPOAO/KUTENbHOrO U 3(PEeKTUBHOIO ABYCTOPOHHErO COTPYAHUYECTBA
COCTOWT B TOM, YTO pelleHne NpobaAeMbl IKCMOPTA CEMAH KYKYPY3bl BbICOKOTO KauyecTBa
npeaycMaTprBaEeT onepaTnBHOE BbIMO/IHEHME BCeX TPeO6OBaHUM CTPAHbI-MMMoOpTepa.

C Lenbio yCMneHnsa peLunpoKHON CBA3M CO CTPAHOW-UMNOPTEPOM METOA 3NeKTpPOo-
thope3sa 3enHa, NONOXEHHbIN B OCHOBY HALMOHANbHOIO CTaHAapTa SM 233:2003, 6bin
BHeApeH B «LleHTpanbHy nabopaTtoputo KauecTBa CEMeHHOro maTepuana benopycckon
roCcyaapCTBEHHOI CeNbCKOX03ANCTBEHHON akagemuu» (c 2000 r). MpoBepKa focToBep-
HOCTM MeToAa 3neKkTpodopesa 3enHa Ana onpeaeneHns ypoBHA rmMOpPUAHOCTM CeMSH
KYKYpYy3bl rM6punaoB NepBoro NOKONeHus, B COOTBETCTBUMN C HALMOHANbHbIM CTaHAAp-
ToM (SM 233:2003) B nabopaTopun focyaapCTBEHHOIO LLIEHTPA arpoOXMMUUECKON CYX6bl
~benropoackuin” (r. Benropop, Poccus), akKpeaMTOBAHHOW A1 NPOBEAEHUS 3NeKTPo-
thopetnueckon cepTurKaLnum KOMMepUeCKnX rmbpuaHbix cemsaH Kykypy3sbl no OCT 10
003-93. MonyyeHHble pe3ynbTaTbl CBUAETENbCTBOBANN 06 MAEHTUUYHOCTM pe3ynbTaToB
OLEHKM YPOBHA rMO6PUAHOCTI CEMSAH, BbiNONHeHHble B HUW Kykypy3bl n copro (Mongo-
Ba) n B focyaapcTBeHHOM LleHTpe Arpoxumunyeckon cnyx6bl “benropogckuin” (Poccus),
N 6a3MPYIOLWNXCA HA UCNOMb30BAHUM O6LLEr0 peayumnpyloLero areHTa gna pacwenne-
HUSA 6eNKOBbIX MONEKY/N 3enHa (2-mepKanTosTaHona).

CnepyeT OTMETUTb, YTO HAll HALMOHANbHbIN CTaHAAPT SM 233:2003 6bin B3AT 3a
OCHOBY pa3paboTKM HALMOHANbHOIO cTaHAapTa benopyccum, no KOTOpPOMy BCe 3aKyna-
emble benopyccrnen cemeHa rub6puaoB KyKypy3bl, 3KCNOPTMPYEMble MONAABCKMMU Ce-
MEeHOBOAAMMU, MPOXOAAT NOBTOPHYI NPOBEPKY HA CTEMEHb TMOPUAHOCTH.

B nnaHe meToamnuyeckux gopabotok B HUW Kykypy3bl n copro PM gna anektpo-
thopeTnueckoro nyueHuss NUHUIK N TM6PUAOB KYKYpPY3bl MONIAABCKOMN CeneKkumnm 6binm
TaK)Xe paclwmpeHbl 1 CUCTEMATU3NPOBAHbDI cedylolme npoueaypbl:

a) [OKyMeHTUpoBaHue 1 o06paboTKa 3nekTpodoperpamm 6enKoBbIX Npodunen
MCXOAHbIX POANTENbCKUX (hOPM CO3AAaBaEMbIX TMOPUAHBIX KOMOUHALUN MONAABCKON
CeneKLumn - C MoMoLLbIo Nla3epHoro aeHcutomeTpa (mogensb SL-2D/1D UV/VIS - U.S.A.) u
PACYETHbIX hopmyr;

6) cocTaBneHne 6aHKa AaHHbIX 0 6eKOBbIX NPOMUNAX UCXOAHbIX POAUTENbCKUX
(bopM, NPOrHO3NPOBaAHUA N NAEHTUUKALUN NOAUNENTUAHBIX CYyObEANHUL, 3eMHA KaK
MapKepoB rmb6puaHOCTY - C NOMOLLbIO KOMMbIOTEPHOIO MOAENMPOBAHUSA NO Nporpamme
~FOREZ".
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B 2002 roay co cTtopoHbl MuHuUCmepcmea cenbCKO20 X03AUcmea u npoooeosib-
cmeus, a Takxe focydapcmeeHHOU UHCMeKyuU Mo UCNbIMAaHU U 0XpaHe copmos pac-
meHuu Pecny6nuku benapycbk 6bin NOCTaBNeH BONPOC 0 HEO6XOAMMOCTU NpeaocTaBne-
HUA (ONHOBPEMEHHO C YKa3aHHbIM CepTuduKaTom) mampuy 3neKkmpogopemuyecKux
crekmpoe ceMsiH NPOAaBaeMmMblX r’M6puA0B KyKypy3bl U 31ekmpoopemuyeckue na-
cnopma 2ubpudos, HaxoasawWmMxcsa B ucnbitaHuu. MpegbaBneHHble TpeboBaHMA NOCNy-
XUNM OCHOBOW yrny6neHHON pa3paboTKM MeTOA40NOrMn KOMMbIOTEPHOrO MOAENMpo-
BaHUA MONy4vyaemMbiX 31eKTPOOpPEeTNUECKMX CNEKTPOB rMOPMAOB U UX POAUTENbCKUX
dopm (KomapoBsa u ap., 2003). M0NI0XNB B OCHOBY NPUHLAMbI pacyeta DOpMyn 3enHO-
BbIX CMEKTPOB CeMSH KYyKYpy3bl N0 BHYTPEHHEMY CTaHAApTy, 6bina co3gaHa 6asa gaH-
HbIX MATPUL, 3NeKTPoopeTuYecKnx CNeKTPoB 3emHa poanmTenbCkux opm BCeX KOM-
MepuYecKux rubpuaoB MONAaBCKON cenekunm neprnoga 1994 — 1996 rr.

Takum o6bpa3om, npogaBaembie B benopyccnio naptum cemsaH mMornn 6biTb Npu-
HATbI K NPOAaXke TONbKO nocne npeacraBieHna co CTOPOHbI MONAABCKUX CEMEHOBOA0B:

a) cepTUdUKaTOB, BblJaHHbIX HA OCHOBE CTaHgapTa SM-2003;

6) COOTBETCTBYIOLMX MAaTpuL, 3nekTpodopetuyeckux (3®) nacnoptos cemsaH po-
ANTENbCKUX (hopM npogaBaembix ru6puaos (Ha 0CHOBE MPUHLIMMOB KOMMbIOTEPHOMO
MoAenMpoBaHua no nporpamme ,FOREZ”).

3man 3. Co30aHue yeHmMpoe 3nekmpogopemuyeckol cepmugpukayuu u nacnop-
mu3ayuu palioHUPOBaHHbIX 2u6pudoe KyKypy3bl (nepuod 2004 - 2019 22.).

C momeHTa pa3paboTkn n anpobaumu B 2003 rogy HaLMOHANbHOIO CTaHAapTa SM
233:2003, ans nabopatopuu 6uoxummun, dusmonornm n buotexHonornn MHctutyta Pac-
TeHneBoACTBA «[lopymbeHb» Hblfa HauaTa Npoueaypa akkpeanTaumm n c agekabps 2003
no 2012 rr. UMEeHHO 3Ta nabopaTopmsa cTana NepBbIM KPUANUYECKUM LLEHTPOM MO Bblgave
cepTMMKATOB aHANN3a YPOBHA MMOPUAHOCTU CEMSH KYKYPY3bl, @ TAKXe N0 CO3[4aHMUI0
MaTpuL, anekTpodopetTnyeckux (3®) nacnopToB ceMAH POAUTENbCKUX (hopM MpoaaBa-
eMbIX rMbpunaos. MNapannenbHo € 3TOM paboToM, Pa3pabOTUMKM HALMOHANbHOMO CTaH-
AapTa SM 233:2003 Ha kadeape cenekuum, reHeTUKN 1 BUOTEXHONOTKN CeNbCKOX0351N-
CTBEHHbIX KynbTyp ArpapHoro YHuBepcuteta MonaoBbl NpoBenu LeneHanpaBneHHylo
noaroToBKy KaapoBs (A. PbiHayHMKa, A. Muxanaku, H. Ckuuko, im. Koxokapy, . baTbipy,
C. boyHerpy, W. EpxaH) ana anpo6auun yKasaHHOro ctaHaapTta B «LleHTpanbHon duto-
caHUTapHou naéopartopuun» Pecnyé6nukn Mongosa.

Ha Tekywwnin MOMeHT NMeHHO «LleHTpanbHas hutocaHMTapHas nabopatopus» Pe-
cny6nukn Mongosa (L®O/T PM) aBnsaeTca eAUHCTBEHHbIM yupexaeHuem, 061aaatoLmm
c 2009 roga npasom ochuyuanbHOU 8bI0aYU cepmuuKamos no OUeHKe CTeMeHu rn-
6PUAHOCTN CEMSAH TMOPUAOB KYKYPY3bl MONAABCKOW CeNeKuumn, npeaHasHavyeHHbIX Ans
KOMMepuManm3aumy Kak B npefenax Hallen CTpaHbl, Tak U 3a py6exom.

B To xe Bpems, nepBuYHas pa3paboTka u co3gaHne mampuy 3nekmpogopemu-
yeckux nacnopmos (M3M1) ceMaH 3KCMOPTUPYEMbIX TM6PULOB KYKYPY3bl U NX poanTesb-
ckux hopm B nepuog ¢ 2002 no 2019 NpoBOANNNCHL TONbKO B nabopatopum 6GUoxummn n
tbnsnonornn n e€ npaBonpeemMHuKa - cektopa 6uoxummm MHCTUTyTa PacteHmeBoaCcTBa
«MopymbeHb» B CoApYXeCcTBe C Kadheapomn cenekumnm, reHeTUKN n 6MOTEXHONOTUM Kyfb-
TYpHbIX pacTteHnin (2002-2012) 1 e€ npaBonpeemMHuUKa - kKadeapon 6MONOrMn pacTeHui
focyaapcTBeHHOro ArpapHoro YHuepcuteta Mongosbl (2012-2019 rr.). UMeHHO 3Ty Ma-
Tpuubl [M3M], yTBepxaeHHble upeKkunen NHcTUTyTa PacTeHneBoacTBa «IMopymb6eHb»,
rapaHTUpOBanyM ycnewHoe NpPoABMKEHNE IKCMOPTUPYEMbIX NAPTUNA CEMAH KOMMepYe-
CKMX TM6puaoB KyKypy3bl MONAABCKOWN cenekuumn Ans ux NOBTOPHOW MPOBEPKN METO-
aom snekTpodopesa B Pecny6nuke benapycb (PoTtapsb et al., 2008). Cneayet oTMeTUTb,
4YTO NPUOPUTET co3aaHusa maTpuuy 3D NacnopToB U NPefOoCTaBNeHNS UX CTPAHE-UMMNOp-
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Tepy NPUHAANEXUT UCKNTIOUNTENbHO MONIAABCKOI cTopoHe (Comarova et al., 2016). K co-
XaneHuio, 3a nepuopg 2002 - 2019 rogbl OH onpeaenancsa CNOHTAHHbIM XapaKTepom, T.e.
co3faHue 3O-maTpuL, 3aBMCeno OT NOCTynarLero 3akasa.

B 2012 rogy B focyaapcTBeHHOM AreHTcTBe no WHTennekTyanbHon CO6CTBEHHOCTH
Pecny6nuku MongoBa (AGEPI) 6bin n3gaH Katanor 3/1eKTpodopeTuyeckmx nacnopTos
poanTeNnbCkMX (hOPM 1 r’MO6PUAOB KYKYpPY3bl MOMAABCKOW CeNeKuumn, KoTopbid 6bin Co-
CTaB/ieH Ha OCHOBE NCXOAHOTO CeneKkUMOHHOro MaTepuana, UCNoNb30BaHHOIMO ANA CO3-
AAHUS PAaVOHMPOBAHHbBIX TMOPUAOB KYKYPY3bl MONAABCKOWN CeneKkumn 3a nepuog 1994
- 2009 rr. Ha npoTtshxeHum 1995 - 2010 rr. maTepuranbl 3TOro Katanora 6bian npegHasHa-
YeHbl UCKNIOUNTENbHO ANA CNYXE6HOro NoNb30BaHUA.

3man 4. Pasapabomka npoekma no co30aHuto kamasnoza nacnopmoe 3@ 2u6pudos
HOB8020 NOKO/IeHUS — CO8peMeHHbIlU 3man 3¢h¢heKkmueHO20 UCNONb308AHUS MOJIEKYNSAP-
HO-6UOXUMUYeCKUX Memoodoe U KOMNbIoMmepHO20 MOOe/TuUPpOBaHUs 6 ceneKkyuu u ceme-
Hoeodcmee KyKypy3bi (2020-2023 22.).

B nepwuog 2010-2019 rogoB yBenM4YnnOCb YMCAO BOMPOCOB NO 3(PEKTUBHOCTM
othopmneHna nenoBon AOKYMEHTauMW WM BO3HMKILEN cneundurkn B3anMopencTBus
mexay «benopyccKkon rocygapCTBeHHOW CeNbCKOXO3ANCTBEHHOW akagemum», VHCTu-
TyToM PacTeHneBoacTBa «opymb6eHb» u «LleHTpanbHON dMTOCaHUTapHOW Nnaboparo-
puen» Pecnybnnkm MongoBa. MossBunucb rubpuabl KyKypy3bl HOBOrO MNOKOJIEHUSA KAk
OTEUYEeCTBEHHOW, TaK N MHOCTPAHHOMN cenekuuun. Mostomy B 2019 rogy B NnaHe mexse-
AOMCTBEHHOIO COTpyAHMUecTBa focyaapcTtBeHHOro ArpapHoro YHusepcutetra MongoBbl
n NHcTuTyTa PacteHneBoacTea «lopymbeHb» 6bina BbiABUHYTA paboyasn ngea o Heob-
XOAUMOCTU co34aHunaA 6a3bl JaHHbIX B hOpMe KaTanora 3neKTpoopeTmyecknx nacnop-
TOB 3KCMOPTUPYEMOrO CEMEHOBOAUYECKOro Matepuana Kykypysbl (ruépuaoB HOBOro
nokoneHus), paspabotaHHoro B UMMPoOBON hOopMe HAa OCHOBE HALMOHANbHOIO CTaH-
AapTta SM-2003 gna ero MCNOMb30BaHMA HA MEXAYHAPOAHOM ypoBHE. OPUTMHANbHOCTb
NPeanoXeHHOro NCCnegoBaHMsa COCToANA B TOM, UTO NPOBeAeHne MONEKYNSPHO-6uo-
XMMUNYECKOro n3yyeHns 6enKoBOro KomMnieKkca CeMsiH 0Te4eCTBEHHbIX T’M6pUa0B KyKy-
PY3bl U UX POAUTENLCKUX (hOPM ONMPELEeNnnIo HAyYHY OCHOBY CO34AHUA U NONyYeHuUs
TEXHUYECKOW AOKYMEHTALUMN B KOPOTKME CPOKM C rapaHThen 3awmuTbl aBTOPCKUX MpaB
CenekunoHepoB 1 cemeHoBoaoB Pecnyb6nukn Mongosa.

MpeanoXxeHHas naea n ee aprymeHTauus 6biiM oueHEeHbl MO3UTUBHO, U, KaK pe-
3ynbTaT, K aHBapto 2020 roga 6bin yTBepxaeH UHCTUTYUMOHHbIN MpoekT 20.80009.5107.21
«Co3faHune KaTanora 3neKTpohopeTnYeCcKnx NacnopToB poANTENbCKUX hopM 1 rnbpu-
A0B KYKYPY3bl, pANOHMPOBaHHbIX B Pecnybnunke MongoBsa 1 npegHa3HaYeHHbIX Ha IKC-
nopt» (ycnoeHoe pabouee HauMmeHoBaHue — «KaTanor»).

B nepuog 2020-2023 rr. 6b1n1a NnpoBeAeHa MHTEHCUBHAA paboTta No co34aHUI0 rMas-
HbIX COCTABHbIX 3/IeMEHTOB MnaHupyemoro «Kartanora» - anekTpogopernyeckux (3P)
nacnopTtoB. bbinu pa3paboTaHbl MPUHLKMbI U METOAbI HENOCPEACTBEHHOIO NOMyYeHUs
pe3ynbTaToB UCCNefOBaHWUs 3anacHblX 3eMHOBbIX 6eNKOB 3HAOCNEepPMa KYKypy3bl, UX
06pabOoTKM, OUNPPOBKM C LEeNbl NOCNeAYIOLEro MoAeNnPOBaAHNA COOTBETCTBYOLMX
30 nacnopTos., a Takxe ux nutepnpetaummn (Adamciuc et al., 2022).

CUCTEMHbIVW NOAXOA K CO34aHMI0 anroputma nonyyenuns 3O nacnoptos B uudpo-
BOM (hopmaTe, pa3paboTka pekoMeHZaLMK MO UX MHTepPnpeTaLnum no3Bonamn aBTopam
BBECTU HAOOP HOBbIX KOMWYECTBEHHbIX MAPaAMETPOB, PACWMNPAIOWNX ANANA30H BO3-
MOXHOCTEN MHTepnpeTaLny NONYyYEHHbIX AAHHbIX HE TONIbKO AN npouecca cepTudm-
KaLuuy OLEeHMBAEeMbIX NapTUX CEMAIH, HO U Ana 6onee AeTanbHOro 06CyXaeHnUs nony-
UEHHbIX Pe3ynbTaToB C LeNbto YrnybneHns HayyHOro aHanmnsa n3y4yeHHoro marepuana
(Batiru et al., 2023).
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Co3paHune «Katanora», Kak )MHaANbHOro MPoOAYKTa UHTENNEKTyanbHOW AeATenb-
HOCTK MpoeKTa, npegycmaTtpueano ony6nnkoBaHue B Hem 65-Tm IM-CKMX NacnopTos
poanTenbCckmx opm m rmbpuaos KyKypy3bl HOBOTO MOKONEHMWSA, PANOHUPOBAHHbIX B
Pecnybnuke Mongosa, PymbiHuun, benopyccum, KasaxctaHe n aKCnopTupyembix 3a rpa-
Huuy. MacnopTta 3TuX rmbpuaos 6biMn CUHTE3UPOBAHbI HA ocHOBe 108 anekTpodhope-
TUYECKUX MATPUL, POAUTENbCKUX NIMHWWA MO MPUHUNNY KOQOMUHAHTHOCTU. U3paHue
«Katanora» B gekabpe 2023 roga 6bi10 NpoBeAeHO C Lenbio NpefocTaBneHns cucre-
MaTU3MPOBAHHOW OULMANTBHON AOKYMEHTALMMN CEMEHHOIO MaTepuna ru6puaoB Kyky-
py3bl HOBOrO NMOKONEHUA ANna ee PULNUYECcKoro 1 KOMMmepyecKoro MCnonb3oBaHUA Ha
skcnopT (Batiru et al., 2023).

CnekTp MCcnonb3oBaHMa onybnnMKoBaHHOro «Kartanora» 4OCTaTOYHO MHOFOrPaHeH.
OH npegHa3HayeH:

a) Ana 6eHNdnLMapoB-opUrMHaTOPOB rM6PUAO0B, IKCNOPTUPYEMbIX U3 Pecny6nu-
ku Mongosa (Porumbeni, MTI, Novosem, Anmair SV), Tak Kak co3aeT BO3MOXHOCTb NO-
NYyYeHNa CTabUIbHOW FAPAHTUIK 3aLWUTbl aBTOPCKMX MPaB Ha 3TN ruépugbl;

6) ANA CeMeHOBOAUYECKUX (PUPM, NPOU3BOAALLNX CEMEHA KYKYPY3bl MOMNAABCKOW
ceneKkummn - C Lenblo COKPaLLEHNS CPOKOB U MNOBbIWEHNS KayecTBa cepTudnKaLmnm sKc-
MOPTUPYEMOrO CEMEHHOro MaTtepuana B «LeHTpanbHy0 hUTOCAHUTAPHYIO Naboparo-
puto» PM.;

B) ANA cepTUMKALNOHHbIX LLeHTpoB: Pecnybnukn MongoBa («LleHTpanbHas tu-
TOCaHMTapHasa nabopaTopua») n cTpaH-umnoptepos (B uactHocTH, «LleHTpanbHon na-
6opaTopumn KauecTBa CEMEHHOro matepuana benopycckon rocyaapCcTBeHHOW CenbCcKo-
XO3ANCTBEHHON akagemumn») — ouumuanbHas nepegaya 3aperucTpupoBaHHoOro B PM
MonpgoBa «Katanora» no3BOfUT 3HaUNTENbHO YCKOPUTb NOBTOPHYIO NPOBEPKY Ha CTe-
NeHb r’MH6pPUAHOCTU NAPTUIN CEMSIH KYKYPY3bl, 3KCMOPTUPYEMbIX U3 Pecnybnukn Mongo-
Ba, UTO, B CBOIO oYepenb, yNpoLLaeT NpoLecc NPoAaXKn 3KCNOPTUPYEMbIX CEMSAH;

r) ana npenogasaTtenen BbICWINX YUEOHbIX 3aBeAEeHUN, CTYAEeHTOB, JOKTOPAHTOB,
cneumnanncTtoB arpoHommyeckoro npoduns.

Mo MHEHMI0O aBTOPOB, CO34aHME HA OCHOBE MONEKYNAPHO-6MOXMMNYECKOrO U3~
yuyeHus 6e1KOBOro KoMMaekca ceMsiH KyKypy3bl opMLMANbHOIO IOPUANUYECKOTO AOKY-
meHTa (B uMcposom dopmare) - Katanora 3D-cKUX NACNOPTOB OTEUECTBEHHbIX TM6pu-
A0B KYKYpPY3bl Y UX POAUTENbCKUX (hOpM, - NPeacTaBNAeT 3IKOHOMUYECKYIO LLEHHOCTb
B peweHnn 3a4a4 No NOBbIWEHNIO KOHKYPEHTHO CMOCOBHOCTM CEMEHHOrO maTtepuana
KYKYpPY3bl MONAABCKOWN CENEeKLUN.

HecomHeHHO, nszgaHue «Karanora» MoxHo 6b110 6bl OrpaHNUYNTb NpPeacTaBNeHn-
€M COBOKYMHOCTM pa3paboTaHHbix 3P NacnopToB POAUTENbCKUX NIUHUA U TMOPUAOB
KYKYpy3bl HOBOFO MOKONEHNS MONAABCKON cenekuumn. OQHAKo, yYnTbiBass MHOrO Mpo-
(bMNbHOCTb WMPOKOrO AManasoHa CNeuuannucToB, AN KOTOPbIX NpeAHa3HauyeH 3ToT
«KaTtanor», aBTopbl COY N HEOBXOAUMbBIM OTPA3MTb MHOIMOCTYNEHYATOCTb 3TaNOB NoA-
roTOBKM 3TNX 3O NacnopToB A5 YNPOLWEHNA UX MHTEPNpPETALNM KAaK B MPUKIALHOM,
TaK U B uccnegoBatenbCKOM npoLecce.

Mo3Tomy, nepBas 4yacTb «Katanora» npeacraBnaetr nHHOpMaLmio:

- 0 NpuHUMNax otéopa rmépunaoB KyKypy3bl n X pognutenbckmnx opm ansa nx 3O

nacnoptusauuu;

- O COBPEMEHHOM YpPOBHE MCNONb3oBaHUA metoda 3P 3enHa C Uenblo npose-
AEHUA MONEKYNSAPHO-6MOXMMNYECKOTO U3YYeHUs 3eMHOBOro KOMMIeKca 3H-
Jocnepma 3epHa KyKypy3bl;

- 06 anroputme chopmumpoBaHusa IO NacnopToB rM6PULOB KyKypy3bl;

- 0 HOBbIX NoAgxogax B mogenunpoBaHum 3O nacnopToB rmbépuaoB KyKypy3bl N UX

POANTENBCKUX NUHWUIA;
0 cneunduke nHTepnpeTaunm paspadboTaHHbix 3O NacnopTos.
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Bo BTOpon yactn «Katanora» npeacrasneHbl 65 3P nacnopTos, COCTAB/IEHHbIX HA
OCHOBEe 3M1eKTPODOPETNUECKNX MATPUL, POAUTENbCKUX NMUHUA N CUHTE3NPOBAHHbIX HA
X OCHOBE, MO MPUHLMMNY KOAOMUHNPOBAHUS, TMOPUAOB KYKYPY3bl MONAABCKOWN cenek-
L1y pasHbix rpynn cnenoctu (GAO 100-499).

Co3paHHanA B npouecce NoAroToBkM Katanora ncxogHas 6asa gaHHbix EF-nacnop-
TOB 108 NUHMI KyKYpy3bl pacCMaTPMBAETCSA aBTOPaMK KaK BaXKHasi MHpOpMaLnoHHasn
6a3a gna normyeckoro npogomxkeHus NMpoekrta 20.80009.5107.21 B HOBbIX UHCTUTYLMO-
HaNbHbIX NPOrpammax no LupoBoOMy MOAENNPOBAHUID KONAEKLUN POANTENBCKUX NN-
HUWA KYKypy3bl HA YpOBHE 6€/IKOBbIX MOMEKY/, YTO NpeanoniaraeT NPoAO/KEHNE Hayu-
HOro coTpygHuuyecTsa HaunmoHanbHoro LleHTpa nccnegoBaHun 1 Npon3BOACTBA CEMSH
(npaBonpeemHuKka NHCTUTYTA pacTeHnesBoacTsa «lopymbeHb») n MakynbreTa arpap-
HbIX, JIECHbIX U 3KOMOrMUYECKNX HayK TexHuueckoro YHusepcuteta Mongosbl (npaso-
npeemHuka frocyaapcTBeHHoOro ArpapHoro YHusepcuteta Monaosbl).

BbIBOADbI

1. MpeacTaBneHHas AMHAMUKA Pa3BUTUS HAyuHbIX paboT NO MONEKYNsAPHO-6MOXM-
MUYECKMM MCCneaoBaHuaAM nonumopdursama 3anacHbiXx 6€1KOB KyKypy3bl, Npo-
BeAeHHbIX B nepuog 1988-2023 B Pecnybnuke MongoBa, CBUAETENbCTBYET 06 3¢h-
(heKTMBHOCTM MCNONb30BaHUA MeToda 3nekTpodopesa Ansa ngeHTudukauum n
MPaBOBOW 3aLUTbl FEHOTUMNOB KYKYPY3bl; A4NA COKPALLEHNS CPOKOB rmb6pmaonoru-
4YeCKOro aHanuns3a; Ans OUeHKN NOAMMHHOCTM TMOPUAHBIX KOMOUHALMN KYKYPY3bl
NepBOro NOKOMEHMA B rog UX ybopKu; AN YCKOPEHNs CPOKOB KOHTPO/SA KavyecTBa
3aBOACKMX NAPTUN CEMAH KYKYpy3bl; AN naeHTUUKaLMm TMNUYHOCTU N OOHO-
POAHOCTU NMHEWHOro MaTepunana; AN MacCoBOro CKPMHUHIA N3YyYaeMblX FreHOTU-
NOB KyKypy3bl BNIOTb 40 0T60pa MO 6€N1KOBbIM MapKepaM LEHHbIX AN cenekun-
OHHOIO NpoLecca HOBbIX POPM.

2. JKCMepuMeHTanbHO NpoOBepeHa M AOoKa3aHa Ha 60nbwOM 06beme CenekuUoH-
HO-FeHeTUYeCcKoro marepuana LenecoobpasHOCTb METOAO0NOrMU KOMMIEKCHOro
MCNONb30BaHUA MeToAa 3neKTpodopesa N NPUHLMUMNOB KOMMNbIOTEPHOIO MoAenn-
pOBaHUS KaK ANns nNpo6rembl 3KCNOpTa CEMSAH FMO6pPUAOB KYKypy3bl MONAABCKOM
ceneKkumn, Tak U NS WMPOKOro CNeKTpa Hay4yHo-uccneaoBaTenbCckux pabot B 06-
NnacTn reHeTukKn, cenekunm n ceMeHoBOACTBA KYKYpPY3bl.

3. Co3paHue KaTanora 3n1eKTpodopeTnyecknx NacnopToB panoHMPOBAHHbIX TM6PK-
[10B KYKYPY3bl HOBOr0 NOKoneHus (4518 NCnonb30BaHMA Ha HALMOHANbHOM 1 MEX-
AYHApOAHOM YpPOBHE) fABMIAETCA Cepbe3HbIM apryMmeHToM 3h(eKTUBHOCTH BHe-
APEHUS B arpOHOMMUYECKYI0O NMPAKTUKY COBPEMEHHbIX METOAOB GUOXMMUUYECKON
FreHEeTUKN N KOMMNbIOTEPHbIX TEXHONOTMNN, YTO pacClupPsieT BO3MOXHOCTU NpUKnag-
HOrO MCMONb30BaAHMA OCTUKEHNI 6ENKOBOW XUMMNIN B CEMEHOBOAUECKYIO MPAKTU-
KY Ha HaLlMOHANMbHOM U MeXAYHAapPOAHOM YPOBHSAX, @ TaK)Xe YyCOBepLIeHCTBOBaHNA
npouecca NOAroTOBKM CTYAEHTOB arpOHOMUYECKOro Npoduna B COOTBETCTBUN C
COBPEMEHHbIMN TPE6OBAHUSAMUN BbICLIETO CENbCKOX03ANCTBEHHOrO 06pa3oBaHus
Pecnyb6nunkn Mongosa.
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