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Biological sciences
buojornuyeckue HayKHu

VIK 57

AHAJIN3 YCTOMUYUBOCTH OBPA3IOB KYKYPY3bI (ZEA MAYS L.)
K 3ACOJIEHHMIO 11O THTEHCUBHOCTH TPAHCIIMPALIUYA, OBIIEMY
COJEPKAHUIO BOAbI U BJIAI'OYIEPKUBAIOINEN CIIOCOBHOCTU JIMCTBEB

M. BonTaeBal, Y.X. IOJmamOB2
! JOKTOPAHT 1-ro roga o0y4eHwus, -~ KaHIuIaT OMOJIOTMYEeCKUX HayK, CTApIINi HAYYHBIH COTPYIHUK
12 Hay4Ho-uccenoBaTesIbCKiii HHCTUTYT FeHETHYECKUX pecypcoB pactenuii (TamikeHt), Y30ekuctan

Annomauyusn. B dannoii cmamee npugedén ananusz Qusuoio2uyeckol akmusHocmu obpasyoe KyKypysvl (Zea
mays L.), evipawennvix 6 ycrogusax Tawkenmckoii u Coipoapvunckoii obnacmetl, 8 ¢asze 6-8 nucmoves. Paccmompenvl
npoyeccol MpaHCRUPayuu U HOOOEPICAHUS MYP2OPHO2O COCMOAHUA TUCTNBEG, A MAKICe UX QUUONI02UYECKOe 3HAYEHUE.
Ha ocnose numepamypnuix UCMOYHUKOB OCGeujeHbl GONPOCHL B0O00OMEHA, OeAMeNbHOCU YCMbUY, PA36Umus
JUCMOBOU  NOBEPXHOCMU U  UBMEHEHUs UHMEHCUGHOCMmU mpanchupayuu. B cmamee marxoce packpvima
@usuonozureckan 3HAUUMOCMb POCMA U PA36UMUA KVKYPY3bl 6 3ACONEHHbIX pallonax cmpausl 8 gase 6-8 nucmoes,
npugedensvl OaHHble O B3AUMOCEAZU MexHcOy 8000nompebdieHueM pacmenull u Kodpduyuenmom mpancnupayuu, d
Makdice NOKA3aHbl 3HAYEHUS MYP20opa 6 TUCMbAX NPU PAZTULHBIX YCII0GUAX GHEUHEN CPeObl.

Knruesvie crosa: xyxypysa, mpancnupayus, aza 6-8 aucmves, yCmvUuuHdas aKMusHOCHb, 800HbIN DANAHC,
3aconenue, usuoao2us, Mypeop, mypeopHocms, Cmaouu pocmad.

Beegenne

Kykypysa (Zea mays L.) sBnseTcs ogHON W3 BaKHEHITUX CEIBCKOXO3SIMCTBEHHBIX KYJIBTYp, HCIIOIB3YEMOM
JUTSl IOJTYYSHHMS 3€PHa, KOpMa, CHJIOca M KaK UCXOJHOE ChIPE JUIS MHUIEBOI MpOMBIIUIeHHOCTH. brarogaps mmpokomy
nara3oHy Mopdonorudeckux ¢popm (3yOOBUIHBIE, KPDEMHUCTBIC U AP.) U BBICOKOH ITACTHYHOCTH, KyKypy3a CIIOCOOHa
pacTi B pasNMYHBIX KIMMAaTHYECKUX ycloBHsAX. OIHAKO JTr0OBIE CTPECCOBBIE BO3ACHCTBUS — OCOOCHHO 3aCONICHHE —
OKa3bIBAIOT CYIIECTBEHHOE BIIMSIHME Ha POCT PACTEHHUs, a TaKKe Ha IPOTEKAlomue B HEM (M3HOJIOTHYECKHE U
OMOXMMHUYECKHE TPOLeCCH. B HacTosmiee BpeMs 3acojeHHE MOYB CTaj0 OJHOW M3 Hamboiee OCTPHIX ITI00aTbHBIX
po0IeM 3eMIIeIeTusl.

ITo cBoeit 6HoONIOTHUECKOH MPUPOAE KYKYpy3a — TEIJIOII00MBOE, CBETOIOOMBOE U BIIArOJIIOOMBOE pacTeHUE, U
MIO3TOMY TpaBUJIbHAS OpPraHU3alys BOJHOTO PEKMMa B IEPHOJ] BET€TAllMH MMEET pelIaoliee 3HaueHue uid e€ pocTa.
[ToTpebHOCTh pacTeHUsT B BOJAE BO3pAcTaeT MO Mepe YBEIWYECHHsI YUCIIa JUCThEeB, a (a3a 6-8 IUCThEB SBISETCS
KPUTHUYECKHM 3TalioM aKTHBHOI'O BETeTaTMBHOTO pocTa. B 3TOT mepuoxa ¢opmupyercs MOIIHAas KOpHEBas CHCTEMa,
OBICTPO YBENWYMBAETCS IUIONIAb JIMCTOBOM IOBEPXHOCTH, M TPAHCHHMpPALMS IOCTUTAET MAaKCHMAJbHBIX 3HAYCHHH.
COOTBETCTBEHHO, JE(QUIUT BIArd WM 3acOJICHHE IOYBBI HAa 3TOM 3Talle OKa3bIBAlOT HETAaTHBHOE BO3JECHCTBHE Ha
JanbHEeHIIee pa3BUTHE pacTeHHs U Ha (JOPMHUPOBAHUE ypOXKas.

VIHTEHCHBHOCTD TpaHCHHUPALWK KyKypy3bl ONpenessieTcss MOp(OJIOTHEeH JIMCThEB, IUIOTHOCTHIO YCTBHIL,
OTHOCHTEJIFHON BJIQ)KHOCTBIO BO3/lyXa, TEMIIEpaTypod, COJHEYHOH pajuaniel, CKOPOCThIO BETPAa M BIIAXKHOCTHIO
nouBbl. B daze 6-8 micTheB pacTeHHe MMeeT Hanboliee Pa3BUTYIO JIMCTOBYIO TIOBEPXHOCTh, YTO HPHUBOAUT K PE3KOMY
YCHUJICHHIO HCTIapeHus BOJBI. IIpn 3TOM yCTBHUYHBIN anmapar UrpaeT KIIOYEBYIO POJIb B PErYIMPOBAHUH TPAHCIIHUPAITUT
— OTKPBIBAsCh U 3aKPBIBASACh, YCTHHUIIA HM3MEHSIOT CKOPOCTh HCIAPEHMS, MO3BOJIS PACTCHUIO aIalTHUPOBATHCA K
neUnuTy BIard.

O030p uTEpPaTYPHI

Knaccndaeckum TpyaoM 1Mo COBpEMEHHOW (HU3MONIOTHN pacTeHHi cuutaercs yueOonuk Tamza u 3eiirepa (2010)
«Plant Physiology», rae TpaHcrupanus paccMaTpyuBaeTcsl He MPOCTO KaK MPOIECC UCTIAPEHNs, a KaK CJIOXHAsi CHCTEMa,
TECHO CBSI3aHHAs C FHEPTeTHYECKUM OallaHCOM M (POTOCHHTE30M.

Putun (Ritchie, 1972) ycraHoBumII, 4TO pH BOJHOM cTpecce B (asze 6-8 nHucTheB y KyKyp3bl opMHupoBaHHe
TeHEpaTUBHBIX OpraHoB yMmeHblIaeTcs Ha 25-30%, 4To MOA4YEpPKHBAET 3HAaYEHHE BOJHOIO PEXHMa MMEHHO B 3TOT
KPUTHYECKHUI TIEPHO/I.

HccnenoBanus y30eKkCKMX Yy4YE€HBIX, NPOBEAEHHBIE I0J PYKOBOJACTBOM mpodeccopa A.A. Ackaposa
(TamkeHTCKUIT TOCYyIAapCTBEHHBIN arpapHbBIi  YHHUBEPCHUTET), IOKa3ajdd, YTO B YCJIOBUAX 3aCOJEHHBIX II0YB
MHTEHCUBHOCTH TPAHCIUPAINH CHIDKACTCS, OJHAKO OTAEIHHBIE COPTa CITIOCOOHBI KOMIIEHCHPOBATh ATOT 3P (HEKT 3a CUET
(U3NOTIOTMYECKON alanTalliy.

© bonraesa M /1., IOnnamos V.X. / Boltaeva M.D., Yuldashov U.Kh., 2025
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B ompitax Kapumosa (2018) m Xymoiikynosa (2020), mpoBenéunsix B CeipaapeuHckoid m KuOparickoit
00JacTsAX, YCTAHOBICHO, YTO WHTCHCHUBHOCTH TPAaHCHHpAINH B (a3e 6-8 IMCTheB MUHNMAaJIbHA B YTPEHHHE Yachl U
IOCTUTAET MaKCUMyMa B TIOJIZICHB, YTO OOYCIIOBIICHO TeMIepaTypoil, BIAXHOCTHIO BO3IyXa W M3MEHEHHUSIMH JIMCTOBON
MTOBEPXHOCTH.

OkcrrepumeHTH Mup3aeBa u [llepmaroBa (2022) BEIBIIIN, YTO IIPH BEIPAIIMBaHUHN KYKYpPY3BI B COJICBOH cpere
YTONIIEHHE KyTUKYIIBI JTUCTA CHIKAET MCIIapEeHUE BOJBI, HO YCHIMBAET MEXaHU3MBI TEPMOPETYIIIINH.

Marepuaibl 1 pe3yJabTaThl HCCIeI0BAHMIA

HUccnenoBanus mpoBoawiuck B 2025 Toxy Ha ONBITHBIX y4YacTKaX, PacllOJIOKEHHBIX B TalllKeHTCKOW
CelpapbiHCKOH 001acTsx. B kauecTBe 0OBEKTOB MCCIEOBaHHS HCIOJIB30BAINCH KaK 3apyOeKHbIE, TaK U MECTHbIC
copTa Kykypy3sl (Zea mays L.). Bcero 0buto m3ydeHo 24 copTa, ONBIT 3aKJIajbIBalICS B 4 MOBTOPaxX C INMUPOKUM
NIPUMEHEHNEM CTaHAAPTHBIX arpOTEXHUYECKHUX U (PU3NOJIOr0-0HOXUMHYECKUX METOIOB.

Bererarusnas ¢asa (6-8 nucTbeB) paccMaTpHBallach Kak HauOosee aKTUBHBIH [IEPUOJ POCTa, B X0Je KOTOPOTO
MPOBOAWINCH HW3MEPEHUS] HWHTECHCHBHOCTM TpaHCUpanmuu (Mr/r/mMuH), ob0mero coaepxaHus Bogsl (%) u
BIaroyaepkuBaromniei crocoOHoctn smcteeB (%) y 24 coproB KyKypys3sl. Himke mpuBenéH aHanmm3 HONMyYCHHBIX
JTAHHBIX ¥ BBISBICHHBIC OOIINE TCHICHITHH.

MHTEeHCHBHOCT TPaHCIHPAIMH OTPaKaeT CTETIeHb IIOTEPH BOJABI pacTeHHEM. B cpennem, B daze 6-8 nucToes
oHa cocrasmia 0,33 £ 0,17 Mr/r/MHH, 9TO COOTBETCTBYET HOPMAaJIbHOMY YPOBHIO (DH3MOJIOTHYECKOW AaKTUBHOCTH IS
JTAHHOTO IIePHO/Ia POCTA.

HawuOomnbine 3Ha4eHUST TPAHCIHPAIMKA OTMEUCHBI y copToB WA6544 (0,68 + 0,03 mr/r/muHn), FOnays (0,61 +
0,00 mr/r/mun) u Kenaxaxk (0,54 + 0,01 mr/r/muH). 9TO CBUACTEIBCTBYET O BHICOKOW WHTEHCHBHOCTH BOJOOOMEHA W
aKTHBHOW paboTe YCTBUYHOTO ammapara y JaHHBIX (OpM.

MuHUMaNbHBIC MTOKa3aTe u 3aduKcupoBansl y coptoB Hacibey (0,11 £ 0,00 mr/r/mun), WA6900 (0,12 + 0,01
mr/r/mud) u Teslo (0,12 + 0,01 mr/r/™MuH). OTH copTa XapaKTepU3YyIOTCS 3KOHOMHBIM HCIOJb30BaHUEM BJATU M
MOTEHIMAIBHO OOJBIIEH YCTOHINBOCTEIO K 3aCOJICHHIO U 3aCyXe.

IIpomexxyTouHsle 3HaUYEeHUS oTMedeHbl ¥ copToB Mashuk 170 (0,44 £ 0,22 mr/r/mun), WA6810 (0,43 £ 0,12
mr/r/mue) u Maxsima (0,47 + 0,05 Mr/r/mMuH), 9TO yKa3plBaeT Ha CPEIHIOI (U3UOIOTHYECKYIO aKTHBHOCTh U
cOaaHCHPOBAHHBII BOJHBIA PEIKIM.

BrisBieHHBIE pazTHUds MEKAY COPTaMH OOBSCHSIIOTCS WX TCHETHYSCKHIMH OCOOCHHOCTSMH, a TaKXKe
Pa3THYHMSIMA B CTPATETHH O ACPKaHIsI BOXHOTO OanaHca M (pyHKIIMOHHUPOBAHUS YCTHIHYHOTO amIiapara.

Cpennee 3HaucHHE OOIIEro conaepkaHus Boabl coctaBwio 70,96 + 2,63%, YTO CBHACTCILCTBYET O
HOPMaJIbHOM YPOBHE THJIpaTalliH JIUCTHEB B YCIOBUIX BEr€TaTHBHOTO POCTA.

MaxkcuManbHble 3HaYeHus: oTMeueHsl y coptoB Gran (74,61 + 9,33%) u WA6544 (76,46 + 3,52%),
XapaKTepU3YIOMUXCSA BBICOKUM BOJOYAEpKMBAIOIMM MoTeHImanoM TkaHed. Copra Ero 703 (73,78 + 2,11%),
Mongoliski (72,71 £ 0,36%) u WA6373 (72,10 + 1,33%) Takke UMEIH OTHOCHTEIIBHO BBICOKUN YPOBCHH BJard B
JICTHSIX.

MunnManpHOE cofep kKaHue BOIBI HaOmoaanock y coproB Wa6880 (67,24 + 9,40%), IOnmy3 (67,61 + 1,56%)
u Mashuk 250 (68,52 + 8,97%). DTo MOXeT yKa3plBaTh Ha OTPaHUYCHHBIC BO3MOXHOCTH ITOJIJCPKAHUS BOIHOTO
0anaHca y JaHHBIX TCHOTHIIOB B YCIIOBHSX BOJHOTO CTpEcca.

Takum o00pa3oM, pa3mUUUs 10 COJCPKAHUIO BOIBl OTPAKAIOT IOTCHIUAIBHBIE pPAa3IMdds COPTOB IIO
CIOCOOHOCTH aKKyMYIIUPOBATh W COXPAHATH BIIAry B TKAaHSAX. JTO, B CBOIO OYepEelb, ONMpPEACIICT UX alanTallHOHHBIH
MOTEHIMAJ K 3aCOJICHHIO U 3aCYLIHBBIM YCIOBHSIM CPEJIbI.

Tabnuya 1
IMoka3aTe 1 MHTEHCUBHOCTH TPAHCIIMPAI[UH, O01IIETr0 cofep:kaHus BOAbI (%) U BJIaroyaepuBaomuieii
cnoco0HocTH JUCThEB (%) KYKypy3bl (Zea mays L.) B BereraTuBHOi#i (pa3e (3Tan 6-8 jucTheB)

Ne | HaumeHoBaHue HuTencuBHOCTH O6mee comepxanue Boasl (Yo) | Brmaroynepxwusaromas crocoOHOCT
00pasnos TpaHCIHUPALUU smcTbeB (%)

1 WA6544 0,68+0,03 76,46+3,52 15,18+8,27
2 WAG373 0,38+0,11 72,10+1,33 6,13+0,64

3 Maxsima 0,47+0,05 69,88+2,52 8,69+0,73

4 | Yulduz 0,610,00 67,61£1,56 18,97+0,75
5 | WA 6810 0,430,12 71,14+0,27 5,24+0,48

6 | Wa6652 0,39+0,12 72,11£1,33 6,14+0,65

7 Ivola 0,26+0,19 71,16+0,07 5,10+0,15

8 O'zbek 300 0,36+0,06 71,42+0,39 5,16+0,20

9 | WA9853 0,20£0,06 69,12+6,37 4,28+0,43
10 | Mashuk 250 0,24+0,09 68,52+8,97 4,92+1,01
11 | Hacibey 0,11+0,00 70,22+1,80 5,68+1,19
12 | Estalik 80 0,31+0,13 71,52+0,41 4,60+0,02
13 | Wa6880 0,27+0,04 67,24+9,40 4,72+0,42
14 | Mashuk 170 0,44+0,22 68,23+0,97 5,60+1,63
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Oxonuanue maoauywt 1

No | HaumenoBanue MHTEeHCUBHOCTH Ob6mee conepxanue Bogbl (%) | Brmaroynepkuaromas crocoOHOCTh
06pasuos TpaHCIHMPALUU mmcTbeB (%)

15 | Ero 703 0,28+0,01 73,78+2,11 5,17+0,20
16 | Mongoliski 0,16+0,01 72,71+0,36 3,96+0,60
17 | WA6900 0,12+0,01 71,56+0,57 6,00+1,00
18 | Teslo 0,12+0,01 70,26+0,32 3,94+0,10
19 | Erkin 0,13+0,05 70,49+0,80 4,41+0,04
20 | Xorazim 60 0,21+0,02 70,40+1,59 5,20+0,78
21 | WA6610 0,30+0,02 72,1143,79 4,54+0,44
22 | Gran 0,21+0,03 74,6149,33 4,72+0,41
23 | Kelajak 0,54+0,01 69,36+1,33 11,7547,11
24 | Mahaliy 0,36+0,16 72,20+0,38 5,81+0,01

BraroynepskuBaromiasi CriocOOHOCTb JIMCTBEB OTpa)KaeT YCTOWYMBOCTh pAacTeHUs] K IIOTepe BIark |
XapaKTepu3yeT €ero aJanTalMOHHbIE BO3MOXXHOCTH IIPH BO3ACHCTBUHM BOJHOTO Jjaeduuuta. B cpemHeM aHHBIH
NoKazaTesb cocTaBuI 6,85 + 4,29%, 4T0 COOTBETCTBYET yMEPEHHOMY YPOBHIO BOJIOYJECp)KaHHsI B BEreTaTUBHOH (hase
pocrTa.

HaubGonpmras BnaroynepxuBaromasi CiocoOHoCcTh oTMeueHa y copTtoB Ommy3 (18,97 + 0,75%) u WA6544
(15,18 £ 8,27%), 4TO CBHIETENBCTBYET O BBHICOKOH YCTOMYMBOCTH 3THX ()OPM K 3aCyIIIMBEIM YCIOBHSAM. Y cOpTa
Kenaxak (11,75 + 7,11%) Tarxke 3aperucTpHpoBaHa OTHOCHTEIHHO BBICOKAs CIIOCOOHOCTh K COXPAHEHMIO BIIard B
TKaHsX, 9YTO YKa3bIBACT Ha 3((EKTUBHBIE MEXaHU3MbI OCMOTHYIECKON aJlaNTalny.

MuHnManbpHeIe 3HaueHUs 3adukcupoBaHsl y coproB Mongoliski (3,96 + 0,60%), Teslo (3,94 + 0,10%) n
WA9853 (4,28 + 0,43%), 4yTO TOBOPUT 00 WX OTPAHUUCHHOW CIOCOOHOCTH K yICPIKAHHIO BOJBI B YCIOBHSAX BOJIHOTO
nedurmra. [IpoMexyToUHbIC MOKa3aTeIH HAOIOJAIUCh Y copToB Maxsima (8,69 + 0,73%) u WA6373 (6,13 + 0,64%),
XapaKTePU3YIOIIUXCS CPEAHEH CTEICHBIO (DU3MOJIOTHUCCKON YCTOMYHMBOCTH.

CrnenyeT OTMETHTh, YTO B OIIBITaX, MPOBEAEHHBIX B ChIpAaphHUHCKON 0ONACTH, SBIAIOIIEHCS OJHUM U3
HauOoee 3aCONEHHBIX PErMOHOB CTPAHbI, 3TH IOKAa3aTeNd 3HAYMTEILHO W3MEHSUINCh. 3aCOJICHHUE TOYBBI CHUIKAIIO
CHOCOOHOCTh PACTEHUI COXPAHATH BJAry, 4YTo OCOOCHHO 3aMETHO Yy YYBCTBUTEIBHBIX COPTOB, TOT/Ia KaK yCTOWYHBBIE
(hOpPMBI IEMOHCTPHUPOBAIIN CTAOMIIBHOE BOJOYAEP)KaHHE JIaKe TTPH TTOBBIIICHHONW CONEHOCTH TPYHTA.

Tabauya 2
IToxa3aTe 1 HHTEHCMBHOCTH TPAHCIIMPALMH, 001Iero cofepkanus Boabl (%)
U BJIAaroy/ep:;KuBaoLIel crnoco0HocTH JIucTheB (%) KyKypy3sl (Zea mays L.) B BereraTruBHoii ¢a3se
(3tan 6-8 mcTbeB) B yeaoBusax CbipAapbLUHCKON 00J1acTH

No HaumenoBanue WutencuBHOCTh TpaHcmuparuu | OOmiee cojepkaHue Bonsl | Braroymepskusarormas
00pasios (mg/g) (%) CrocoOHOCTH JHUCTHEB (%)
1 WAG544 0.29 +0.01 32.08+2.08 6.37+0.76
2 WAG573 0.23 +0.02 40.23 +1.51 426+0.72
3 Maxsima 0.23 +0.03 33.48 +1.36 426+0.43
4 Yulduz 0.26 + 0.00 28.15+1.25 7.96 +1.49
5 WAG810 0.18 +0.05 2940+ 1.41 3.56+0.74
6 WAG652 0.16 +0.06 34.30+1.70 2.94+0.70
7 WAG900 0.11 +0.00 41.77 +1.31 3.08+£0.38
8 O‘zbek 300 0.17 +0.03 3499 +1.36 2.53+0.10
9 WA9853 0.10 +=0.03 33.87+1.19 2.10+£0.21
10 Mashuk 250 0.12 +0.06 3428 £1.90 2.42 +£0.35
11 Hacibey 0.06 +0.00 35.11+0.88 2.79 +£0.56
12 Estafik 80 0.10 +0.03 35.07+1.97 2.65+0.70
13 WAG880 0.12 +0.04 40.30+1.75 2.81 £1.02
14 Mashuk 170 0.13+0.04 35.92+1.01 2.74 £0.61
15 Ero 703 0.14 +0.06 36.12+1.21 2.74 £0.56
16 Mongoliski 0.08 =0.02 35.63 +1.09 1.94 +£0.29
17 WAG900 0.09 +0.03 4278 +1.59 3.60 +£0.68
18 Teslo 0.06 +0.02 35.03 +1.40 1.93 +£0.29
19 Erkin 0.12+0.03 34.08 £1.34 2.29+0.63
20 Xorazm 60 0.10 £0.02 34.50+1.22 2.55+0.63
21 WAG610 0.12 +0.02 33.76 +1.53 2.37+0.63
22 Gran 0.10+0.01 36.56 +1.27 2.23+0.84
23 Kelajak 0.32 +0.03 41.45+1.65 6.83 +0.85
24 Mahalliy 0.32 £0.01 41.11+1.67 477 +0.01
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B 10 ke BpeMs dyBcTBHUTENBbHBIE K 3acosieHnto coprta (Ivola, Estalik, FOmmy3, WA6810, WA7363, WA6544)
JIEMOHCTPUPOBAIN 3HAYUTEIHHOE CHIDKEHHE HHTCHCHBHOCTH TPAHCIMPAIMK WM COAEPXKAHUS BOIBI B JIUCTBAX, UTO
COIIPOBOXKIATIOCH MA/ICHUEM BJIATOYAEPKHUBAIOIIEH CITOCOOHOCTH. DTO yKa3bIBAET HA OTPAaHUICHHBIE (PU3MOIOTNTIECKUE
MEXaHMU3MBI aJIallTAlli{ U BHICOKYIO YyBCTBUTEIBHOCTH JAHHBIX TEHOTHIIOB K COJIEBOMY CTPECCY.

[IpomexyTouHBIE MTOKA3aTENN 3apeTUCTPUPOBaHbl y copToB Mahalliy (70,83 + 1,27%), Mongoliski (70,11 +
14,74%) m Xorazim 60 (69,32 + 1,31%), 49TO OTpakaeT HX CPEOHION (QHU3HOJOTHIECKYI0 YCTOHYMBOCTD H
BapUaTUBHOCTbH CTPATETUI BOJHOTO OajaHca, ONpeesiieMyl0 TeHETHIECKUMH 0COOCHHOCTSIMU.

3akiaio4yeHue

PesynpraTtel MccnenoBaHMI MOKa3ald, 4TO MEXIY COPTaMH KYKYpy3bl, BBIPalleHHBIMH B TalIKeHTCKOH
o0nacty, HaOMIOAIOTCS CYLIECTBEHHBIE PA3IMUM MO TIOKa3aTeNsiM BOJHOTrO OajlaHca B BEreTaTUBHOM (ase.

Copra WA6544 u IOnny3 ominyanuck BICOKOM MHTEHCHUBHOCTBIO TPAHCHUPAIMM U BIAroyjaep’KHBaromiei
CHOCOOHOCTBIO, UTO YKA3bIBACT Ha UX BBICOKYIO aIallTUBHOCTD K 3aCYLUIUBBIM YCIOBHSIM.

Copra Gran u Ero 703 nmenu moBBIIEHHOE COJEpXKaHWE BOJABI B JHCThIX, Toraa kak Hacibey, WA6900 u
Teslo nposBHIM HU3KKE 3HAYCHUS TPAHCTIMPALIMN U BIATOYAEPKaHUS, YTO OTPAXKAET UX TyBCTBUTEIBHOCTH K 3aCyXe.

OTH pa3nuuus ONPENENAI0TC TEHETHIECKAM Pa3sHOOOpa3HeM M CTPATeTHsAMH afalTalil COPTOB K BOJHOMY
cTpeccy.

Pexomennyerca ucnonb3oBaTh ycToWuuBble copta WA6544 u FOnny3 ansg Bo3AenbIBaHUS B 3aCyLLJIMBBIX
permonax. B nmampHelmeM HEOOXOOUMO TPOBEACHHE MOJEKYIAPHO-(OU3HOJIOTHUECKUX — HMCCICAOBAHUA  JUIA
OTpeieIeHUs] TEHETHYECKUX OCHOB 3THUX MPHU3HAKOB.
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ANALYSIS OF RESISTANCE OF CORN SAMPLES (ZEA MAYS L.) TO SALINIZATION
BY TRANSPIRATION INTENSITY, TOTAL WATER CONTENT
AND MOISTURE-RETAINING CAPACITY OF LEAVES

M.D. Boltaeva®’, U.Kh. Yuldashov?
! Doctoral Student of the 1% year of study, 2 Candidates of Biological Sciences, Senior Researcher
12 Research Institute of Plant Genetic Resources (Tashkent), Uzbekistan

Abstract. This article provides an analysis of the physiological activity of corn samples (Zea mays L.) grown in
the conditions of the Tashkent and Syrdarya regions, in the phase of 6-8 leaves. The processes of transpiration and
maintenance of the turgor state of leaves, as well as their physiological significance are considered. On the basis of
literary sources, the issues of water exchange, stomata activity, sheet surface development and changes in transpiration
intensity are covered. The article also reveals the physiological significance of the growth and development of corn in
saline areas of the country in the 6-8 leaf phase, provides data on the relationship between plant water consumption
and transpiration coefficient, and also shows the values of turgor in leaves under various environmental conditions.

Keywords: corn, transpiration, 6-8 leaf phase, stomatal activity, water balance, salinization, physiology,
turgor, turgor, growth stages.
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EFFECT OF THE MICROBIOLOGICAL PREPARATION “PLANTASTIM”
ON THE FERTILITY OF SOYBEAN (GLYCINE MAX L.) VARIETIES

G.Dj. Mavlyanova', H.Kh. Matniyazova®, O¢.Kh. Yuldashov®
! Research Intern, > Doctor of Biological Sciences, Professor, Teacher,
3 PhD in Biological Sciences, Associate Professor, Senior Researcher
1.3 Research Institute of Plant Genetic Resources (Tashkent region), Uzbekistan,
2 Chirchik State Pedagogical University (Chirchik), Uzbekistan

Abstract. This article studies the effect of the microbiological preparation “PlantaStim” on the germination
and germination capacity of soybean (Glycine max) varieties and samples in laboratory conditions. In the research
conditions, the seeds of soybean varieties were treated with the PlantaStum preparation, and their germination
indicators were compared with the control group. It was found that the germination and germination indicators of
plants treated with the microbiological preparation were higher than those of the control plant. It was shown that the
PlantaStim preparation can increase seed germination, stimulate the development of the root system, and accelerate the
initial growth stages.

Keywords: Soybean samples, (Glycine max Merr.) PlantaStim, preparation, germination, root length, stem
length.

Introduction. It is well known that soybean is a leguminous and one of the most widely cultivated oilseed
crops in agriculture. Soybean (Glycine max L.) is one of the most important food crops in the world, distinguished by
its high protein and oil content. The seeds of this crop contain nine essential amino acids, making it a complete source
of protein for the human body. The importance of soybean cultivation is increasing in Uzbekistan, as it improves soil
fertility and helps conserve water[7].

Soybean (Glycine max Merr.) is one of the most important leguminous crops grown in tropical, subtropical and
temperate climates. Soybean seeds contain 18-24% oil, 36-40% protein, 26-34% carbohydrates and 5-8% minerals and
vitamins. Therefore, it is considered a vital source of plant-based oil and high-quality plant protein for human nutrition
and animal feed worldwide. As a member of the legume family, soybean enriches soil fertility by fixing atmospheric
nitrogen [2].

Nowadays, the widespread use of biostimulants for obtaining high-quality and abundant soybean vyields is
considered one of the most rapidly developing areas in global crop production practices [5].

In agricultural production, the use of biological preparations and growth stimulants to enhance crop resistance
to environmental stress factors and ensure high productivity is one of the most important directions. Leguminous crops,
particularly soybean (Glycine max L.), play a significant role in improving soil fertility, serving as a source of protein,
and providing environmentally friendly food products [3].

Materials and Methods:

In the research, soybean (Glycine max Merr.) varieties and samples used included Gen-42, Gen-186, Gen-17,
Gen-19, Gen-187, Gen-191, Gen-192, and the variety Genetik-1, as well as the microbiological preparation
“PlantaStim.” The study was conducted at the "Plant Physiology and Immunity Laboratory" of the Scientific Research
Institute of Plant Genetic Resources.

To determine seed germination and the germination vigor index under laboratory conditions, the seeds were
first wrapped in a special gauze and soaked in running tap water for 2 hours. Then, the samples were treated in a 0.5%
sodium hypochlorite (NaClO) solution for 10 minutes, followed by rinsing twice in sterile distilled water for 5 minutes
each. Control seeds were soaked in distilled water, while experimental seeds were soaked in a solution of the
microbiological preparation PlantaStim. The soaked seeds were placed with tweezers in Petri dishes under moist
conditions and incubated for 7 days in a ventilated artificial climate chamber at 25-26°C. The filter paper inside the
Petri dishes was moistened periodically. After 7 days, the germination vigor index was determined. The germination
vigor index is an integrated indicator that accounts for both the germination rate and the growth strength of the
seedlings. It reflects not only the seeds' ability to germinate but also the health and robustness of the resulting seedlings.

The germination percentage was determined using the formula proposed by S. Ramana et al. Germination (%) =
(Number of germinated seeds / Total number of seeds) x 100. The seedling vigor index (SVI) was calculated using the
formula proposed by Abdul-Baki and Anderson SVI = [Seedling length (cm) x Germination percentage]. The obtained
data were statistically analyzed using Microsoft Excel 2016 and the ANOVA method in the StatView software.

""Results Obtained and Their Analysis'.

Biostimulants support plant growth and development throughout the entire life cycle from seed germination to
plant maturity through several proven mechanisms. These include: enhancing the efficiency of plant metabolism to
improve yield and crop quality; increasing plant tolerance to abiotic stresses and facilitating their management;

© Mavlyanova G.Dj., Matniyazova H.Kh., Yuldashov O*.Kh. / MasnsHoBa I".J[x., Matausi3oBa X.X., FOngamos O'.X., 2025
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improving nutrient uptake; enhancing certain physico-chemical properties of the soil; and promoting the development
of soil microorganisms. Importantly, although biostimulants do not directly influence plant growth through fertilization,
they may contain products that include certain nutrients. Regardless of the presence of nutrients, biostimulants function
through mechanisms different from those of fertilizers [4].

Among modern biological preparations, PlantaStim holds a special place in enhancing the physiological and
biochemical properties of plants. This preparation contains amino acids, phytohormones, microelements, and
osmoregulators, which help improve stress tolerance, as well as growth and development processes in plants [6].

The effect of the PlantaStim preparation on the physiological parameters of soybean plants is primarily
manifested through the activation of their photosynthetic activity and the increase in chlorophyll pigment content. The
enhancement of the photosynthesis process in plant leaves, associated with the optimization of plastid and
mitochondrial activity, leads to intensified growth processes and an increase in vegetative biomass.

The preparation also has a positive effect on the development of the root system. Biostimulants enhance the
processes of root cell division and elongation, thereby improving the absorption of water and mineral nutrients from the
soil [1].

Our research dedicated to analyzing the germination of soybean plants was conducted based on the effects of
various solutions of the "PlantaStim" preparation on the seeds of selected soybean varieties and samples. After 7 days,
the root length of soybean seedlings ranged from 0.89 to 3.87 cm, the stem length ranged from 0.31 to 8.86 cm, and
germination rates ranged from 40% to 100%. The obtained results were compared and evaluated against the control
group. Our research on the germination of soybean plants was conducted by studying the effects of various solutions of
the PlantaStim preparation on the seeds of selected soybean varieties and samples. The obtained results were compared
and evaluated against the control group. According to the data in the table, the diluted 1:40 solution of the PlantaStim
preparation did not show a positive effect on germination compared to the control in the treated samples. The highest
root length was observed in the Genetik-1 (4.52+0.82 ¢cm) and Gen-191 (3.66+0.53 cm) varieties, while the lowest was
recorded in Gen-42 (1.07+0.18 cm) and Gen-186 (1.95+0.31 cm). The greatest stem length was observed in the
Genetik-1 variety (2.69+0.36 cm), and the lowest in the Gen-192 variety (0.87+0.13 cm). In terms of germination rates,
the highest values were found in Gen-17 and Gen-19 samples, reaching 85%, while the lowest was observed in the Gen-
187 sample at 40%.

It was found that the germination vigor, or germination index, was highest in the Genetik-1 and Gen-191
samples, with values of 576.8 and 442.8 respectively, compared to the control. In contrast, the lowest values were
observed in the Gen-187 and Gen-42 samples, with 150 and 150.8 respectively. In the samples treated with a 1:40
diluted solution of PlantaStim, the germination rate decreased by an average of 21%, and germination vigor decreased
by 52.84% compared to the control (Table 1).

Table 1
The Effect of a 1:40 Diluted Solution of PlantaStim on Soybean Seed Germination
Control PlantaStim 1:40
& 3 S N
Py —~ c — - —~ — )
- § § | 2] § g 3 s | &
Varieties :c: %, .é 5 E % é 5
e g g g | £ H s 5 | £
: = 3| £ | 3 = | 5 |tz
4 % & O x o & R
1 | Genl87 6,42+0,61 3,51+0,59 90 893,7 2,31+0,15 1,44+0,15 40 150
2 | Gen42 8,83%1,15 3,11£0,45 | 100 | 1194 1,07+0,18 1,25+0,11 65 150,8
3 | Gen 186 4,09+0,75 3,25+0,66 90 660,6 1,95+0,31 1,25+0,34 65 208
4 | Genetik-1 8,86+0,61 3,45+0,63 90 1108 4,52+0,82 2,69+0,36 80 576,8
5 | Gen-191 7,16+0,95 2,24+0,46 100 | 940 3,66+0,53 1,65+0,23 80 442,8
6 | Gen-19 4,14+0,93 2,75+0,68 90 620,1 2,24+0,17 1,65+0,15 85 330,6
7 | Gen-192 6,46+1,17 2,99+0,56 85 803,2 1,99+0,31 0,87+0,13 75 270,7
8 | Gen-17 8,610,86 2,81£0,51 | 90 1029 2,08+0,23 1,02+0,11 85 263,5

The 1:45 diluted solution of the PlantaStim preparation had a positive effect. The obtained results were
compared and evaluated against the control group. As seen from the table data, the root length was significantly higher
in samples treated with the 1:45 diluted solution of PlantaStim compared to the control. Among the varieties, Genetic-1
(9.93£0.93 cm) and Gen-17 (8.69+0.53 cm) showed the highest root length values, while the lowest result was observed
in Gen-19 (1.48+0.15 cm). The highest shoot lengths were recorded in the varieties Gen-191 (3.894+0.37 cm) and Gen-
197 (3.82+0.2 cm), while the lowest was again observed in Gen-19 (1.4840.15 cm). n terms of germination rate, the
highest results were observed in Gen-191, Gen-192, Gen-19, Gen-17, and Genetic-1, with values of 100% and 95%
respectively. The lowest germination rate was found in the Gen-187 sample, at 60%. The seed vigor index, i.e., the
germination index, was highest in Gen-42, Genetic-1, Gen-191, and Gen-17, with respective values of 1425.6, 1290.1,
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1118, and 1081. The lowest values were found in Gen-19, Gen-186, and Gen-187, with 635, 666.9, and 702.6,
respectively (Table 2).

Table 2
The Effect of a 1:45 Diluted Solution of PlantaStim on Soybean Seed Germination

PlantaStim 1:45
e
—~ = c o
B § 2 g
Varieties = =} E é
2 S = =
Ne 7} 2 [} £
= 1S = £ x
g 5 §E 32
1 Genl87 7,89+0,63 3,82+0,26 60 702,6
2 Gen 42 8,56+0,22 3,64+0,35 90 1425,6
3 Gen 186 4,09+0,31 3,32+0,19 90 666,9
4 Genetik-1 9,93+0,93 3,65+0,57 95 1290,1
5 Gen-191 7,29+0,77 3,89+0,37 100 1118
6 Gen-19 4,87+0,42 1,48+0,15 100 635
7 Gen-192 5,12+0,45 2,21+0,53 100 733
8 Gen-17 8,69+0,53 2,69+0,31 95 1081

Conclusion: Based on the results of the conducted research, it was found that the 1:45 diluted solutions of the
PlantaStim preparation had a positive effect on germination and seedling vigor in the analyzed soybean samples. In
some soybean variants, the seedling vigor index of seeds inoculated with the preparation increased compared to the
control seeds. Under the influence of the preparation, the germination and vigor indicators of soybean samples Gen-42,
Genetik-1, Gen-191, and Gen-17 showed higher results compared to other varieties.
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BJIMAHUE MUKPOBUOJIOI'MYECKOI'O ITPEITAPATA «IIJTAHTACTUM)»
HA IINIOAOPOAHOCTB COPTOB COM (GLYCINE MAX L)

I'.Jlzk. MaBasinoBa!, X.X. MarnusizoBa’, 0'.X. FOaxaumos®

! crasep-uccenoBatesp, 2 JOKTOP GHONOTHUECKHX HayK, MPpodeccop, MperoaBaresb,
* KaHAUIAT OMOJIOTHYECKHUX HayK, JOIEHT, CTAPIINI HayYHBIH COTPYIHUK
13 Hayuno-ncceoBaTebckuii HHCTUTYT FeHETHUECKHX pecypcoB pactenuii (Tarkent), Y36ekucTaH,
2 YupuukcKuil rocyjapcTBeHHbIN nenarornieckuii yausepcuret (Ynupunk), Y30ekucran

Annomayus. B O0annoti cmamve uzyueno euusHue Muxpoobuosozuieckoeo npenapama «llianmaCmumy Ha
8CX00ICECMb U NPOPACMAEeMOcmb ceMsn copmos u oopasyos cou (Clycine max) 6 ra6opamopnuix ycrosusix. B ycrosusix
uccneoosanus cemena cou obpadamvisany npenapamom IlnanmaCmum u CpasHUSANU UX 8CXOHCECTNL C KOHMPOTLHOU
epynnou. Ycmanoeneno, umo noxasamenu 8CXOXHCeCMU U CUNbl NPOPACMAHUA CeMAH Yy pacmeHutl, 06pabomanHvix
MUKPOOUOTIOZUYECKUM NPEnapamom, Obliu eblide, YeM Yy KOHMPOIbHO20 pacmeHus. [lokazano, umo npenapam
InanmaCmum nosviaem 6cxodcecmsv CeMsiH, CMUMYIUPYen PA36Umue KOPHeol cucmembvl U YCKOpsem HaA4dlbHble
cmaouu pocma.

Knrouesvie cnosa: Ob6pasyvr cou, (Glycine max Merr.) IlnaumaCmum noocomoska, npopacmatue, OnuHa
KOpHSI, ONUHA cmeOJisl.
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MOP®OJIOTHYECKHE U ®PU3NOJIOI'MYECKHUE OCOBEHHOCTHU IIOJCOJIHEYHUKA
(HELIANTHUS ANNUUS L.) B YCJIOBUSIX 3ACYXH

1.X. an3apangosa1, Y.X. IOJmamOB2
! JIOKTapaHT 1-To Kypca, aCCUCTEHT NpernoiaBaTellb,
? KaHUAAT GUONOTHYCCKHX HayK, CTapIlIUi HAyYHBIH COTPYIHUK
LTrMyyo, b2 HayuHo-ucciienoBaTenbcKuii HHCTUTYT FeHETHYEeCKUX pecypcoB pacteHui (Tamrkenr), Y30ekucran

Annomayus. B cmamve npoanaruzupogansl UHMEHCUBHOCb MPAHCRUpAyuU, obujee codepicanue 800bl U
Cnocobrocms aucmves yoepacusams eiazy y copmos nooconneunuxa (Helianthus annuus L.) na ¢ase 6-8 aucmoes 6
yenosusax sacyxu. Hccnedosanua npogodunucs Ha onvimuom yuacmke Hayuno-uccredosamenvckoeo uncmumyma
2EHEMUUECKUX pecypcos8 pacmenuil, pacnoioxcennom 6 Kubpaiickom patione. Ilonyyennvie pezynbmamvl nOKA3aau
Cyujecmeentvle Pasiuyus Mexicoy COpmamu NOOCOTHEYHUKA MO YCMOUWYUGOCmu K 600HOMY cmpeccy. Buviasnena
06pamuas  3a8UCUMOCIL  MeXHCOY UHMEHCUBHOCIbIO  MPAHCAUPAYUY U  CHOCOOHOCMBIO  YOepIHCUBAms  614eY.
Pexomenoosanvi naubonee ycmoiiuusvie K 3acyxe copma.

Knrwuesvie cnosa: nooconneunux, mpancnupayus, gaza 6-8 nucmves, paboma ycmvuy, 600HbIL bOAnIAHC,
Mypeop TUCMbes, MypeecyeHmHoCcmy, unoao2us, gasel pocma.

Beenenne

[Monconueununk (Helianthus annuus L.) — oiHa 13 OCHOBHBIX MACJIHUYHBIX KYJIBTYD, UMEIOLINX SKOHOMUYECKOE
3HAUCHME ISl CENbCKOTO XO3siicTBa Y30ekuctaHa. CeMeHa IOACOIHEYHHKa coaepxar no 45-52% pactutenbHOTrO
Macia, KOTOpoe IIMPOKO MCTIONBb3YyeTCs B MUIIEBOH, (papManeBTHYECKON M TEXHUIECKOH NMPOMBIIUICHHOCTH. [ToaTomy
MIOBBIIIEHUE €r0 HKOJIOTHUCCKON alaliTHBHOCTH M CO3JaHHE 3aCyXOyCTOHUMBBIX COPTOB SBIISICTCS OJHUM M3 OCHOBHBIX
HAalpaBJICHUH CENEKIINOHHOMN paboTHI.

Peakmms pacTeHui Ha BOAY ONpenessieTcs psiioM (PU3HO0IOTHYECKHX MPOIECcCOB. B 4acTHOCTH, TpaHCTIMpays
(ucmapeHue BOABI C TIOBEPXHOCTH JIMCTA) WM BOAOYACPKMBAIOIINE CBOMCTBA JIMCTHEB SABISIOTCS OCHOBHBIMH
MOKa3aTeJsIMH, ONPENENISIONIMMHE  MIPUCTIOCOOJIEHHOCTh K  3acyxe. VIHTEHCHBHOCTh BOJOOOMEHa B JIUCTHIX,
OCMOTHYECKOE aBJICHUE U CIIOCOOHOCTh TKaHEeH YAepKUBAaTh BOAY (POPMHUPYIOT PEaKIHIO PACTEHHsI Ha BOJHBIHA CTpecc.

Kpome Ttoro, Gonbliioe 3HayeHHWE HMEET H3ydeHHE (U3MOJOTMYECKHX pPEeaKIHii COPTOB MOJCOTHEYHHKA,
0COOEHHO B (ha3y 6-8 THCThEB — HAKOOJICE ONYTUMYIO CTa U0 BOJHOTO Ae(UIMTA B PA3BUTHH PACTCHHIA.

TpaHcrMpanus — 3TO MPOLECC BRIACICHHUS BOJSHOIO Iapa 4epe3 JUCThs, CTeOJIN U IpyTue OpraHbl pacTeHUH.
C OMOIOTHYEeCcKOl TOUKM 3pEHHsI TPAHCIIMPALMS WIPacT KIOYEBYIO pOJib B O0OECleUYeHHH BOJOOOMEHA B OpraHU3Me
pacTeHus, TOJAEPKaHWM TEIUIOBOro OajlaHca, TPAHCIIOPTE IUTATENbHBIX BEIIECTB OT KOPHEH K JHMCTHSIM U
MOJI/Iep)KaHUK Typropa KieTok. KonndecTBo BOJIBI, BBIIENIIEMOI Yepe3 JIMCThSI pacTeHUH, 4acTO MOXET B THICSUYH pa3
MIPEBBIIATh Maccy IOJIy4eHHOTO yposkas. [loaToMy M3ydeHHe mpoliecca TPAHCIHMPALUH SBISCTCS BAXKHOM HaydHOMH
OCHOBOWM JUIi YNpaBJICHHWS BOJHBIM DPEKHMOM DPACTCHHUH, ONTUMM3AIMM CHUCTEM OpOUICHHS M  CO3/aHHA
3aCyXOYCTOHYMBBIX COPTOB.

O030p uTEpPaTYpPHI

B mocnenHue roabl BO BCeM MHpPE IIMPOKO HM3YHYAIOTCS MEXaHM3MBI aJalTallui PACTeHUH MOJCOTHEYHHKA K
neduiry Bogsl. Taiii u 3eiirep (2010) oTMeTHiy, 4YTO TpaHCHUpALKs Y PACTEHUI — 3TO HE TOJIBLKO MPOLECC IOTEpU
BOJIbI, HO U Tpoliecc Tepmoperyisiuu. boitep (1985), Cso (1973), Kpamep (1983) u Puuum (1972) ormeTrwiu, 4to
BOJHBIH CTPECC CHMXAET BOAOYACP)KHUBAIOIIYI0 CHOCOOHOCTh JHCTheB. B paborax y30ekckux y4déHbIX AcKapoBa
(2019), Kapumona (2020) um Mupsaea (2022) ObuM OOHAPYXKEHBI BBICOKHE OCMOTHYECKOE IaBIICHHE U
BOJIOY/Iep KMBAIOIIast CIOCOOHOCTH HEKOTOPBIX COPTOB ITOJICOIHEYHHUKA B YCIIOBUSIX BOZHOTO CTpECca.

IIpoumecc TpaHcmmpanuu ¥ e€ro posib B (DPU3MOJIOTHMHM PAacTeHWH H3/1aBHA MPUBJICKAIM BHHMaHHWE MHOTHX
yuénbix. [lepBoHayambHO 3THM BONPOCOM 3aHMMAIIMCh TaKHe y4YEHbIE-€CTECTBEHHMKH, Kak ['pemec (1629), Xeiinc
(1727) u Jukcown (1895). B mocnenyroniye croneTys ObUIN MPOBEICHBI YTIyOJIEHHBIE TEOPETUIECKHE U NPAKTHYE CKUE
UCCIIEeJOBAaHNS MEXaHU3MOB BOJIOCHA0KEHHSI U TPAHCIIUPALIMN PACTCHHH.

II. Kpamep (1937) oObBsicHWI TpollecC TOTJIOMEHWS W HWCHApEHHS BOIBl PACTCHHSAMH C ITOMOIIBIO
(U3NOTOTHMYECKINX MEXaHM3MOB M BIEPBBIE HAYYHO BBIACIIJI OCHOBHBIE THIBI TPAHCIHPALWH — YCTBUYHYIO H
KyTuKyssipHyto. JLx. Boitep (1985) mpoananm3upoBans B3anMOCBA3b BOJHOTO ITOTEHI[HANIA, OBOAHEHHOCTH JINCTHEB U
Typropa ¢ TpaHCIHpAaIMel C ITOMOIIBI0 MaTeMaTHUYeCKHX Mojeneil. B ogHOM H3 KIIACCHYECKHX TPYIOB II0
COBPEMEHHOW (PU3MOJIOTHH pacTeHHH, yueOHnke «Pusuonorus pactenuit» Taiina m 3eiirepa (2010), Tpancrmparus
TPaKTyeTCs He TOJBKO KaK MPOLECC HCIapeHHsI BOABI, HO M KaK CIOXKHAs CHCTEMa, TECHO CBSI3aHHASA C YHEPTETHUECKUM
6anmancom u potocunrezoM. Tawke T.T. Cs0 (1973) skcrniepuMeHTaIBLHO YCTAHOBWII, YTO JE(HUIUT BOJIBI Y PACTEHHH B
YCIIOBUSIX 3aCyXH IIPUBOJIUT K 3aKPBITHIO YCTHHII, CHIXKEHUIO (POTOCHHTE3a M YMEHBIICHHIO TPAaHCIHPALIUH.

© Mup3apaxumosa I11.X., FOnpamos Y.X. / Mirzarakhimova Sh.Kh., Yuldashov U.Kh., 2025
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HcciienoBanus u pe3yJbTaThl.

DKcIeprUMeHTaIbHBIE paOoTHl MpoBoaMIHCH B 2025 rony Ha onbITHOM ydacTke HMU renetndecknx pecypcoB
pacrennii B Kubpaiickom paitone. IlouBa — cepo3em crab0o3acoleHHBIH, cpenHsas Ttemmneparypa 32-36°C,
OTHOCHTEIIbHAs BIAXKHOCTH Bo3ayxa 35-45%.

B ompitax m3ygamoce 20 copToB moacosHedyHWKa (BKIodas copra «AS 506», «®Dpanmusy, «Typrumsy,
«Anomary, «Jxaxonrupy», «Cyp» u 00pa3ipl MecTHOH ceneknnu). Pactenus omeHunBamm B (aze 6-8 IHCTBEB,
MOCKOJIbKY IMEHHO B 3TOT nepro] pusnosornueckue 3pdexTs BOAHOTO eduiiuTa Haubosee BhIpakeHbl.

HUuTencuBHOCTH, TpaHcnmupauuu (Mr/r/mun) ompenensimm MerogoMm Ilorrepa—Illombna, a maccy Boapl,
UcrapseMoil JIMCTOM, — METOJIOM HCHapEHUsL.

O6uryro BiraxHocThb (%) paccUUTHIBAIIN BECOBBIM METOIOM, BRICYIIMBas 00pasis! npu TeMmeparype 105°C.

Bonoynep:xkanue sucrseB (%) ONpenensaoch OTHOCHUTENBHO KOJMYECTBA BOJBI, YAEPKHUBAEMOH B TKaHIX
TIOCJIE TTIOTEPHU BOABL, 1 OLIEHUBAIOCH KaK (PU3MOJIOTHYECKH IOKa3aTeNb YCTOHYMBOCTH K BOJHOMY CTpEcCy.

CraTtuctudeckuii aHamn3 mMpoBoawiIcsa B mporpamMax Excel u Statistica, kaxkjoe u3MepeHne MOBTOPSIIOCH TPU
pa3a. CpexHue 3HaUCHHS NpHUBEICHH ¢ £SE.

Tabnuya 1
Ioka3aTenu CKOPOCTH TPAHCHUPALUH JIUCThEB, 00IIEr0 COAEPKAHUS
Bo/ibI (%) U Booyaep:xkanus JucTbeB (%) B BereraruBHoii (a3ze (6-8 aucTheB) pacTeHUil MOICOTHEYHHUKA

Ne | Copra Ckopocts Tpancnupamn | Obmiee cogepskanue Bogpl, % Y nep>kaHue BOJBI TUCTHAMH, %o
1 ac 506 0,0471+0,06 84,6469+10,57 12,3532+0,35
2 K-215 0,0439+0,02 80,7974+4,03 8,1398+2,26
3 K-51 0,09+0,03 75,19+6,23 15,93+4,20
4 K-6 0,05+0,02 74,80+1,03 10,45+4,24
5 cyp 0,03+0,01 76,97+7,20 7,62+0,63

6 K-5 0,02+0,00 75,04+1,94 6,43+1,00

7 K-39 0,04+0,01 78,71+5,99 7,91+1,04

8 HaBpO3 0,04+0,01 78,33+1,14 8,92+1,77

9 K-105 0,04+0,01 77,26+6,97 10,18+0,90
10 | munbap 0,05+0,00 71,3940,12 10,52+1,04
11 | K-205 0,18+0,03 63,90+2,12 22,53+2,77
12 | >xaXOHTHpP 0,08+0,04 74,05+3,64 11,27+4,12
13 | K-73 0,06+0,01 79,66+3,37 12,88+1,37
14 | K-213 0,05+0,01 77,74+3,05 8,84+1,63
15 | nwifop 0,05+0,00 77,54£1,27 9,95+0,62
16 | Typkus 0,04+0,00 81,59+2,97 9,16+1,18
17 | K-100 0,04+0,00 76,06+0,16 8,34+0,23
18 | K-55 0,05+0,01 80,40+6,72 8,39+1,45
19 | amomat 0,06+0,01 70,28+7,10 10,93+1,77
20 | dpannums 0,05+0,01 83,81+1,18 10,60+3,93

CKOpOCTh TpaHCHHMpAalMd Yy COPTOB IOJACONHEYHWKa BappupoBata ot 0,02 mo 0,18 wmr/r/mun, c
CYIIECTBEHHBIMH PA3IHYMAMHU MEX 1y copramu. HanbospImas cKopocTs TpaHCHHMpanuy Oblia 3a)MKCHPOBaHA y COPTOB
K-205, K-51 u «/I>)xaxoHrup», Haumenbmias — y coptoB K-5, «Cyp» u «Anomary. O01mas 0BOTHEHHOCTh BapbUpOBaia B
nuana3zoHe 63,9-84,6%, mpu 3TOM BBICOKOHW BIaro€MkocThio oTinmyanuchk coptra 'AC 506', @pannus u '«Typuusy'.
Bopoynep:xuparomiasi ClIocCOOHOCTb JIUCTEB BapbUpOBaja B Auamna3oHe 6,4-22,5%, BrICOKHE 3HaUCHUS HAOIIOAAINCh Y
coptoB K-205, K-51 u AC 506.

BbIBOABI H peKOMeHIaAUH

AnantupyeMocTh COPTOB IOJCONTHEYHHKA K BOJHOMY CTPECCYy OIpelensercs: 0alaHCOM MEXAY CKOPOCTHIO
TpaHCTIIMpAIUU, BIAro€MKOCThI0 M TOKazaTessiMu Biaroyaepxkanus. Copra «AC 506», «®pannusy, '«Typumsy'.,
«HaBo3» n «K-73» HanbGonee ycTOWYMBEI K BOJHOMY CTPECCY M PEKOMEHIYIOTCS JUIS BO3/AEJIBIBAHUS B YCIOBHSAX
3acosnenus u gepunmra Boabl. Copra «K-205», «K-51» n «/[>kaxoHrup» AaloT BHICOKHE YpOKaH B paiiloHax ¢ XOpouIeH
B0JI000ECTICUEHHOCTBIO OJ1aro 1apsi BHICOKOH TPaHCIIUPALHH.

Copra «Cyp» «Asomat» u «K-5» momxomsaT st paiioHOB ¢ CHJIBHOW 3acyXxol Oxaromaps SKOHOMHOMY
BoJlonoTpedaenHuto. Mcrnons3oBaHne COPTOB C BBICOKOH BOJIOYJEPKMBAIOIIEH CIIOCOOHOCTBIO JINCTHEB B KAa4ECTBE
TeHETHYECKOTO pecypca MyTeM (PH3MOJIOTHYECKON CeNEeKINH SBISETCS MEePCIEKTUBHBIM HalpaBICHUEM UIS CO3/IaHUS
YCTOIUYMBBIX COPTOB B OyAyIIEM.
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MORPHOLOGICAL AND PHYSIOLOGICAL FEATURES OF SUNFLOWER
(HELIANTHUS ANNUUS L.) IN DROUGHT CONDITIONS

Sh.Kh. Mirzarakhimova®, U.Kh. Yuldashov?
1% year Doctoral Student, Assistant Teacher, ? Candidate of Biological Sciences, Senior Researcher
! TSMUCHB, 2 Research Institute of Plant Genetic Resources (Tashkent), Uzbekistan

Abstract. This article analyzes the transpiration rate, total water content, and water retention capacity of
sunflower (Helianthus annuus L.) varieties at the 6-8 leaf stage under drought conditions. The study was conducted at
the experimental field of the Scientific Research Institute of Plant Genetic Resources, located in the Qibray district. The
results revealed significant differences in drought tolerance among the sunflower varieties. An inverse relationship
between transpiration intensity and water retention capacity was identified, and the most drought-resistant varieties
were recommended for cultivation.

Keywords: sunflower, transpiration, 6-8 leaf stage, stomatal activity, water balance, leaf turgor, turgidity,
physiology, growth stages.
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CHLOROPHYLL AND PHOTOSYNTHETIC PURE PRODUCTIVITY INDICATORS
OF TRITICALE UNDER WATER DEFICIT CONDITIONS

D.S. Norboyeva®, O¢.Kh. Yuldashov?
! PhD Student, > PhD Candidate, Associate Professor, Head of the Department
12 Research Institute of Plant Genetic Resources (Tashkent), Uzbekistan

Abstract. In this research, the net photosynthetic productivity (NPP) and chlorophyll indices of triticale plants
were studied under both normal irrigation and simulated drought conditions at different developmental stages. The
results indicated that under normal irrigation, during the booting phase, NPP ranged from 1.64 to 7.65 g/m*day,
chlorophyll “a” content ranged from 1.43 to 1.84 mg/g, and chlorophyll “b” content from 0.73 to 1.09 mg/g. Under
drought conditions, a significant decrease in NPP and chlorophyll “a” and “b” contents was observed. Interestingly,
carotenoid content increased under simulated drought compared to the optimal background, which can be explained by
the fact that carotenoids, acting as strong antioxidants, neutralize free radicals and help preserve chlorophyll levels.
The varieties Sergiy, Khlebarob, Sardor, and K.Prag maintained relatively high chlorophyll and NPP values even
under simulated drought, indicating that these varieties possess high physiological stability and drought tolerance.

Keywords: Triticale varieties, photosynthesis, chlorophyll, photosynthetic net productivity, drought, optimal
conditions.

As a result of climate change and global warming, drought events have become more frequent and prolonged
in recent years. This situation has a negative impact on the growth, development, and productivity of agricultural crops.
Water deficiency disrupts physiological and biochemical processes in plants, particularly reducing the efficiency of
photosynthesis. Photosynthesis is the primary life process of plants that ensures the synthesis of organic substances and
the accumulation of energy. Therefore, maintaining the stability of the photosynthetic process under drought conditions
is one of the most important factors determining a plant’s level of drought tolerance.

Under drought conditions, a decrease in leaf water content, stomatal closure, reduced carbon dioxide
assimilation, and degradation of chlorophyll pigments are observed. The reduction in chlorophyll content weakens the
function of the photosynthetic apparatus and decreases the net photosynthetic productivity. Hence, studying changes in
chlorophyll content and net photosynthetic productivity under drought stress is essential for understanding the
mechanisms of plant adaptation to stress conditions.

In this study, the photosynthetic activity of plants, chlorophyll content, and their interrelation under drought
stress were investigated. The obtained results may have practical significance for assessing the physiological adaptation
of plants to drought and for identifying drought-tolerant genotypes.

Introduction

Water deficiency, or drought periods, negatively affects plant growth and yield rates. This phenomenon is of
great importance in agriculture since water scarcity significantly reduces crop productivity and quality. Drought stress
occurs when transpiration, cellular dehydration, and water potential decrease, and the roots cannot supply sufficient
water to the leaves [8].

Drought stress is one of the most critical and limiting factors in agricultural productivity, as it exacerbates food
shortages and adversely affects both yield and quality. Due to global climate change, the intensity and frequency of
drought stress are expected to increase. This situation, combined with food insecurity, water scarcity, and population
growth, presents a serious challenge to humanity. Many studies have reported that drought stress significantly affects
various physiological and biochemical processes in plants, such as photosynthesis, nitrogen assimilation, and
metabolism [5, 9, 11, 13, 15].

Under drought conditions, plants implement several physiological modifications to use water more efficiently
and maintain vital activity [7, 1, 14-17]. These adaptation mechanisms include the closure of stomata to reduce water
loss through transpiration and the enhancement of root capacity to absorb water [5, 7, 11, 13]. Although the main goal
of these physiological responses is to facilitate recovery from drought, they may also affect plant growth and
productivity. Therefore, a detailed study and assessment of plant responses to drought stress are of great importance [2].

When water is scarce, gas exchange, pigment synthesis, and metabolic processes in plants slow down, leading
to a sharp decline in both net photosynthetic productivity (NPP) and chlorophyll content.

Photosynthesis is the most important process on Earth, through which light energy, carbon dioxide, and water
are converted into useful organic biochemical compounds for living organisms [18, 21].

It not only provides energy for plants and other organisms but also plays a key role in maintaining the carbon —
oxygen balance in the atmosphere and ensuring ecosystem stability.

© Norboyeva D.S., Yuldashov O‘.Kh. / Hop6oesa JI.C., FOnnmamos ¥.X., 2025
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Photosynthesis in plants is influenced by genetic characteristics and environmental factors [1, 20]. Light is the
primary source of energy and one of the most essential ecological factors for plant growth [4, 6], as it provides energy
for photosynthesis [10].

Insufficient water, which is a raw material for photosynthesis, indirectly reduces the rate of photosynthesis.
The main reason is the closure of stomata, which limits CO, uptake through the leaves and decreases the rate of
photosynthesis. Reduced transpiration, chlorophyll degradation, and intensified respiration further decrease NPP.

Materials and Methods.In this study, the NPP of triticale varieties Sardor, Do‘stlik-4, Tikhon, Kunak, Yarillo,
Kumushsimon Prag, Khlebarob, Sergiy, PRAO-02, and PRAG-48/1 was examined under two environmental conditions
— normal irrigation and simulated drought — during the booting and stem elongation phases. NPP was calculated based
on the methodology proposed by F. Kidd, S. West and G.E. Briggs(1921) and the corresponding results were obtained.

Photosynthetic net productivity
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Figure 1. Net photosynthetic productivity of triticale during the booting stage, g/m*day

In our experiment, under normal irrigation conditions, the net photosynthetic productivity (NPP) was high in
all varieties. Under such conditions, the leaves functioned efficiently, and the water regime was optimal. The highest
NPP was recorded in the variety Sergiy — 7.65 g/m?-day, followed by Kumushsimon Prag — 5.94 g/m?-day, Sardor —
5.22 g/m?>-day, and Khlebarob — 5.02 g/m?-day. The lowest values were observed in PRAO-02 — 1.64 g/m?-day and
Kunak — 1.87 g/m?-day.

Under drought stress, NPP decreased in all varieties. This reduction is associated with leaf yellowing and a
decline in photosynthetic intensity caused by water deficiency. The lowest NPP values were recorded in PRAG-48/1 —
1.11 g/m?-day, Kunak — 0.55 g/m?-day, and Do‘stlik-4 — 1.05 g/m?-day, while the highest values were observed in
Sergiy, Khlebarob, Kumushsimon Prag, and Sardor.

The decrease in NPP under drought conditions can be explained by the reduction in the number and active
surface area of leaves, as well as a decline in chlorophyll content. At the same time, varieties such as Sergiy, Khlebarob,
Kumushsimon Prag, and Sardor, which maintained relatively high NPP, can be considered drought-tolerant, since they
preserved a certain level of photosynthetic activity despite water scarcity.

Overall, during the booting stage of triticale, drought conditions led to a decline in net photosynthetic
productivity. However, in some varieties, the relatively high retention of NPP indicates their physiological adaptability.
Therefore, the varieties Sergiy, Khlebarob, Kumushsimon Prag, and Sardor maintained stable photosynthetic activity
under drought due to their high NPP values.

The chlorophyll content in leaves is considered one of the most commonly used indicators for assessing the
level of drought stress [3, 12]. When the chlorophyll content of triticale at the tillering stage was studied using the
method of Nayek and Sumanta (2014), it was observed that the amounts of chlorophyll “a” and “b” were higher under
optimal conditions, whereas under simulated drought conditions, a decrease in chlorophyll content could be observed.
In contrast, carotenoid content increased under drought conditions and was lower under optimal conditions. This is
because carotenoids, acting as strong antioxidants, neutralize free radicals and help preserve chlorophyll.

The increase in carotenoid content under drought indicates the activation of the plant’s protective mechanisms.
Under drought stress, reactive oxygen species (ROS) accumulate in the leaves. Carotenoids act as antioxidants that
quench ROS ('O, O.7, H»0;), thereby reducing chlorophyll degradation and preserving the activity of the
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photosynthetic apparatus. Thus, the increase in carotenoid content is an adaptive response of the plant aimed at
protecting chlorophyll from photooxidation.

According to the data, under optimal conditions, the chlorophyll “a” content in triticale ranged from 1.84 to
1.43 mg/g, which reflects the plants’ natural photosynthetic activity. Under simulated drought conditions, chlorophyll
“a” levels decreased correspondingly The chlorophyll “a” content ranged from 1.61 to 1.37 mg/g, indicating a reduction
in pigment biosynthesis under drought stress.

The chlorophyll “b” content under optimal conditions ranged from 1.09 to 0.73 mg/g, which reflects the
varieties’ actual participation in photosynthesis. Under simulated drought (SD) conditions, the chlorophyll “b” content
decreased to 0.92-0.63 mg/g.

In almost all triticale varieties, the carotenoid content increased under drought compared to optimal
conditions. This increase was especially noticeable in the Sardor, Sergiy, Kumushsimon Prag, and Khlebarob varieties.

The obtained data and observations show that chlorophyll content and net photosynthetic productivity (NPP)
are directly related processes in plants. A higher chlorophyll concentration ensures efficient absorption of light energy
and conversion of carbon dioxide into organic matter, thereby increasing net productivity. Furthermore, photosynthetic
efficiency and chlorophyll concentration reflect the plant’s sensitivity to environmental conditions, water and nutrient
availability, and stress factors such as drought.

A decrease in chlorophyll content or a slowdown in photosynthesis leads to a reduction in net productivity,
which negatively affects crop yield. At the same time, chlorophyll content and the rate of photosynthesis can be used as
important indicators for predicting net photosynthetic productivity.

Table 1
Chlorophyll “a”, “b”, and carotenoid contents (mg/g) of triticale during
the booting stage under optimal and simulated drought conditions
. Chlorophyll “a” Chlorophyll “b” Carotenoid TChC

Ne | Variety 0.B. M.D. 0.B. M.D. 0.B. M.D. 0.B. M.D.

1 | Do'stlik-4 1,62+0,04 | 1,41£0,05 | 0,80+0,03 | 0,71+0,09 | 0,65+0,04 | 0,67+0,01 | 2,42+0,08 | 2,12+0,14
2 | Tikhon 1,46+£0,05 | 1,37+0,10 | 0,74+0,28 0,67+0,29 | 0,70+0,10 0,88+0,00 | 2,20+0,19 | 2,04+0,24
3 Kunak 1,66+0,05 | 1,43+0,05 | 0,81+0,06 0,72+0,04 | 0,69+0,02 0,86+0,04 | 2,47+0,11 | 2,15+0,10
4 | Yarillo 1,59+0,06 | 1,50+0,13 | 1,00+0,08 | 0,70+0,03 | 0,76+0,00 0,82+0,03 | 2,59+0,04 | 2,20+0,20
5 Sardor 1,70+0,06 | 1,53+£0,08 | 0,94+0,07 0,79+0,19 | 0,84+0,03 1,00+0,10 | 2,64+0,13 | 2,32+0,26
6 K.Prag 1,80+0,18 | 1,59+0,13 | 1,09+0,03 0,92+0,04 | 0,81+0,04 1,02+0,02 | 2,89+0,15 | 2,41+0,10
7 Sergiy 1,84+0,01 | 1,61+£0,28 | 1,04+0,06 0,83+0,43 | 0,90+0,04 1,08+0,18 | 2,88+0,07 | 2,44+0,15
8 Khlebarob 1,75+£0,19 | 1,55+0,01 | 0,86+0,13 0,76+0,01 0,82+0,10 0,94+0,01 | 2,61+0,32 | 2,31+0,00
9 PRAO-02 1,52+0,65 | 1,48+0,23 | 0,82+0,08 0,72+£1,52 | 0,78+0,08 0,86+0,33 | 2,34+0,31 | 2,20+0,87
10 | PRAG-48/2 | 1,43+0,01 | 1,46+0,06 | 0,73+0,05 | 0,63+0,08 | 0,73+0,07 | 0,78+0,03 | 2,16+0,10 | 2,09+0,11

Conclusions. It has been determined that crop productivity can be increased by cultivating plants under
optimal conditions and reducing stress factors. Under identical nutrient supply and irrigation regimes, triticale varieties
exhibited higher NPP and chlorophyll content, while both parameters declined under drought stress. However, the
varieties Sergiy, Khlebarob, Kumushsimon Prag, and Sardor maintained relatively higher NPP and chlorophyll levels
compared to other varieties.

Therefore, these varieties can be recommended for cultivation and breeding programs under arid and drought-
prone conditions due to their physiological resilience and stable photosynthetic activity.
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Mamepuan nocmynun ¢ peoaxyuro 11.11.25

MOKA3ATEJH COAEP)KAHUSA XJIOPODPUJLIIA U YUCTON ®OTOCUHTETUUYECKOMN
INPOAYKTUBHOCTHU TPUTHUKAJIE B YCJIOBUAX JE®@UIIUTA BO/AbI

1 2
J.C. Hopooesa™, ¥.X. FOanamos
1 2 . .
KaHAWJAT HAYK, © KaHIUIaT OMOJIOrMYCCKUX HAYK, OLEHT, 3aBEAYIOIIHA Kadeapoi
12 N .
Hay4dHo-uccnenoBaTenbCKuil HHCTUTYT TEHETUYECKUX pecypcoB pacTenuii (TamkenT), Y30ekucTan

Aunomayun. B Oannom uccnedoganuu usyuanacv yucmas npooykmuenocmsv @omocunmesa (4IID) u
noxasamenu X10poQuiia y pacmeHull mpumuxanie npu HOPMATbHOM OPOWEHUU U NpU MOOeIupyemoll 3acyxe Ha
pasnuyHblx azax paszeumus. Pezynomamvl nokazanu, 4mo npu HOPMAIbHOM OPOWleHUU HA ¢haze vixoda 6 mpyoKy
YD sapvuposana om 1,64 oo 7,65 o/m?*cym, codepacanue xnopogpunna «a» — om 1,43 do 1,84 me/e, a xnopoguina
«by» —om 0,73 0o 1,09 me/e. Ilpu 3acyxe nabmodanocs 3nauumenvroe cHudxcenue YI1D u codepacanus xnopoghuinos
«a» u «by. Humepecro, umo codepacanue KapomMuHOUOO8 YEETULUBALOC NPU MOOETUPYEMOU 3AcyXe HO CPABHEHUI) C
ONMUMATLHBIMU YCIOBUAMU, YMO OOBACHACMCA MeM, YMO KApOmMuHouobl, 0elicmeys KaK CUlbHble AHMUOKCUOaHMUL,
Hetmpanusylom c80O00Hble PAOUKAIbL U HOMO2AIOM COXpansms ypogenv xaopoguiia. Copma Sergiy, Khlebarob,
Sardor u K.Prag coxpansiiu omuocumensno evicoxue noxazamenu xiopoguina u 9ID oadxce npu moderupyemol
3acyxe, ymo ceudemenbcmayent 0 8blCOKOU GuUUON02ULECKOl CMAOUTLHOCIU U 3ACYXOYCIMOTYUBOCIU IMUX COPIMOB.

Kntouegvie cnosa: copma mpumuxane, pomocunmes, X10pogpuin, wucmas npoOyKmueHOCHb GOmocunmesa,
3acyxa, OnmuUMAaIbHble YCI08USL.
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VIIK 57

TYPTOP Y BOJIHBIN JE®UIINAT Y PACTEHUS APAXHCA
(ARACHIS HYPOGAEA L.) B ®EHO®A3E IBETEHUS

I0.K. TeMHPOBal, Y.X. IOJmauIOB2
! conckarens PhD, ? kanaugar GHONTOrHYECKUX HayK, JIOLECHT
12 Hay4Ho-uccnenoBaTesIbCKiii HHCTUTYT FeHETHYECKUX pecypcoB pactenui (Tamkenr), Y30ekucran

Annomayusa. B cmamve npedcmagienvl pe3yibmamyl UCCIe008aAHUA PUIUOT02ULECKUX NOKA3amenel mypeopa
u 800H020 Oepuyuma y pacmenus apaxuca (Arachis hypogaea L.) ¢ ¢ase yeemenus. Usyueno 20 copmos 6 yciosusix
Odeguyuma 6nazu 01 OYeHKU CHOCOOHOCMU YOepicaHusi 800l U peakyuu Ha 3acywnusvii cmpecc. Copma Jluoep,
Kpacnooap u K-105 omauuanuce evicokum mypeopom (94-96%) u nuskum 600nvim Oepuyumom (4-5%), umo
ceudemenvcmayenm o0 ux blCOKOU 3acyX0ycmouuugocmu. Imu 2eHOMunbl PpeKOMeHO08AHbI KAK UCXOOHBII MAMEPUal
0J151 ceneKyuy yCmouuuevlx K 3acyxe copmos. Ilokazano, umo nokazamenu mypeopa u 600H020 Oeuyuma A6AI0mcs
HAOEHCHBIMU PUSUOTOSUYECKUMU UHOUKAMOPAMY A0aNMayuu pacmenuti K B00HOMY CIpeccy.

Kniouesvie cnosa: Arachis hypogaea L., ¢enonrocuueckas pasa, mypeop, 6oouwiti depuyum, Jludep,
Kpacnooap, Canomam, Kubpaii, Tow-112.

Beenenune. I'mobanbHBIE KIMMAaTHYECKHE H3MEHEHHUS, OCOOCHHO YBENMYEHHE YacCTOTHl M HHTCHCUBHOCTH
3aCyX, CO3JalOT CEpbe3HbIE MPOOJIEMBI JUII BOJOOOECTICUEHHS CENIbCKOXO3SMCTBEHHBIX KyJIbTYp. 11 OueHKH
3aCyXOYCTOMYMBOCTH apaxvca BaXKHBIMH (H3HOJOTMYECKUMH INapaMeTpaMH SBISIFOTCS TYProp M BOAHBIH Ae(UINT
mcTheB. Typrop oTpaxkaeT rHIpOCTaTHYECKOE AaBICHHUE B KIETKaX M CBA3aH C BOAHBIM CTaTyCOM PAacTEHUs, TOTa KaK
BOJHBIH Ie()UIUT OKa3bIBACT CTENECHB IOTEPH BIIArd JIUCTOBBIMH TKaHAMH NP OTPaHUIECHHOM BojocHaOxeHuH. Llernn
paboThl — CpaBHHUTENbHASI OLICHKA W3MEHEHHMH YKa3aHHBIX IOKa3aTeliel y pa3MuHbIX COPTOB apaxuca ¢ BbLACICHHEM
HanOoJee yCTOWYHBBIX TEHOTHIIOB.

Marepuanbl U Meroabl. ccinenoBaHus NpPOBOAMINCH B YCHOBHMAX JIKapKypraHCKOM Hay4HO-OIBITHOM
craniuu CypxaHaapbHHCKON obnacti Pecny0Oinku Y30eKucTaH B IByX BapHaHTax — 3acyXa U KOHTPOJIb (10CTaTOYHOE
opoureHue). B kauectBe oObekra ombiTa ucmonb3oBaHo 20 coproB apaxuca (Arachis hypogaea L.): Tom-112,
Kpacnonap, K-95, K-171, Kubpaii, K-25, K-105, K-161, Canomar, K-41, K-140, K-137, Jlunep, K-58, K-165, K-35,
Mywmro3z, K-80, K-186, K-55. Onpenenenue Typropa JucTheB MpoBommiock mo meroxy P. E. Weatherley (1950), a
BoaHoro aedunuta (Water Deficit) — mo merony U. I1. XXyperko (1959).

[lomyuennbie manHBIe OBUTH 00paboTaHel B mporpamme Microsoft Excel, 1 Ha oCHOBaHHMH TOKa3aTes
MHTETPAJIBHOTO MHAEKca 3acyxoycroiunBocTH (Typrop — BomHblii 1eduiuT) BEIIOIHEHO paHKupoBaHUe copToB. [l
ompezeneHust (U3UOJIOTHYECKUX MNapaMeTpoB Typropa M BOJHOTO Je(uIMTa HCIOIB30BAINCH 3[0POBBIE JIMCTbHS
cpefHero Bo3pacra, otrobpaHHbie B yrpeHHue dack (8:00-10:00).

Ot kaxaoro copra oTOupanu 3-5 JIHCThEB, KOTOpPBIE HEMEUIEHHO HCIONB30BaNM Ui u3MepeHuil. Typrop
XapaKkTepu3yeT CTENeHb BOJHOTO IABJICHHMA B KJIETKaxX JHCTAa M OTpakaeT ypOBEHb BOJOOOECIIEYEHHOCTH PACTEHUS.
Cpasy mocie Cpe3Ku JIMCThsl B3BEIIMBAIM (CBEXKas Macca), 3aTeM HACHIIIAIU B JUCTUUIMPOBAHHON BOJIe B TeUeHUE 2
4acoB, MO/CYIINBAIN (HUIbTPOBaJIbHON OyMaroi ¥ BHOBb B3BELIMBAIIM (Macca IPH MOJHOM HachllleHUH Boaoit). [locie
ATOTO JIUCThSI BHICYIINBaNU npu Temmnepatype 105 °C B Teuenue 24 yacoB sl ONpeieieHus Cyxoi Mmacchl. 1-

Hcnons3oBanuble HOPMYIIBI:

T (%) = (WcBex — Wasur) / (Wnonssiii — Wasur) x 100

D (%) = (Wnomsstit — Weex) / (Wnonssiii — Wssta) x 100

© Temuposa 0 K., FOmzamos V.X. / Temirova Yu.K., Yuldashov U.Kh., 2025
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Tabruya 1
Pe3yabTaTsl U 00CyKIeHHE

Typro aucteeB | Typro JaucTheB | BoaHbii nebunut .
Ne | Copr (K);)I:-IT;)OJ'IB, %) (3§Ic)yxl::, %) (KOHTPOJIb, %;b Boauerit eguunr
1 Tom-112 89,35 +0,96 90,52 +3,23 10,65 £0,96 9,48 £3,23
2 Kpacnonap 95,09 +0,49 94,67 £1,69 4,91 £0,49 5,33 +1,69
3 K-95 91,67 £2,55 88,85 £2,64 8,33 +2,55 11,15 £2,64
4 K-171 92,23 £2.8 86,4 +1,27 7,77 £2,8 13,6 £1,27
5 Kubpait 88,57 +2,5 91,4 +0,73 11,4 +2,5 8,6 0,73
6 K-25 93,2 £0,21 90,92+4,08 6,81 £0,21 9,07+4,08
7 K-105 89,1 £3,37 95,43+0,6 10,9 £3,37 4,57+0,6
8 K-161 91,58 +0,68 93,02+0,55 8,42 +0,68 6,98+0,55
9 Canomar 90,34 +1,39 94,3+0,6 9,6 +1,39 5,69+0,6
10 | K41 91,78 +0,3 90,94+0,08 8,22 +0,3 9,05+0,08
11 | K-140 94,36 1,2 92,23+1,75 5,64 £1,2 7,78+1,75
12 | K-137 93,03 £2,15 88,5+0,33 6,97 £2,15 11,5+0,33
13 | Jlugep 95,4 +0,69 95,72+2,2 4,59 £0,69 4,2842.2
14 | K-58 92,28 +1,066 34,33+4,9 7,72 £1,066 65,66+4,9
15 | K-165 90,36 +0,23 90,63+0,53 9,64 +£0,23 9,36:+0,53
16 | K-35 93,6 +£0,52 92,9244,35 6,4 +£0,52 7,08+4,35
17 | Mywmro3 94,93 £2.27 93,6+1,78 5,08 £2,27 6,37+1,78
18 | K-80 92,65 +1,44 93,38+1,43 7,35 £1,44 6,62+1,43
19 | K-186 92,67 £1,47 91,43+0,47 7,32 +1,47 8,57+0,47
20 | K-55 89,92 +£1,22 87,2+3,25 10,08 £1,22 12,8+3,25

B ycoBusIX KOHTpPOJISI Typrop JIMCTHEB PAacTeHWil cocTaBiisul B mpeaenax 88,5-95,4 %, npu aToM Haubonpline
3HaUeHHs OTMEYeHbl y coptoB Jlumep (95,4 %), Kpacuomap (95,09 %) u Mymro3 (94,93 %). B ycnoBusix 3acyxu y
HEKOTOPBIX COPTOB HAOIIOAAIOCH pe3Koe CHIbKeHHe Typropa. Oco0eHHO cuiibHOE NazeHue 3adukcupoBaHo y copra K-58
(mo 74,33 %), Torna xak copta Jlunep (95,72 %), K-105 (95,43 %) u Kpacronap (94,67 %) coxpaHsuti BEICOKHH ypOBEHb
Typropa. OTH pPe3ylbTaThl CBUACTENBCTBYIOT O TOM, YTO JaHHBIE TCHOTHUIBI OO0JaJalOT BBICOKOH CITOCOOHOCTHIO
YIEpKHUBATh BOMY B KJIETKaX JIUCTA MpH Ae(hUIUTE BIArH. B KOHTpoIe BOAHEIH AehUIUT H3MEHsIICS B Auamna3oHe 4,5-11,4
%, a B YCIIOBHSIX 3aCyXH Y OTJEIbHBIX COPTOB 3HAUNTEIbHO Bo3pacTan (Puc. 1).
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Puc. 1. Typeop rnucmoes apaxuca (konmpoaw VS 3acyxa)

Tak, y copra K-58 Bonublit gedunur yBeauduics mo 25,7 %, B To Bpems kak y coptoB Jlugep (4,28 %),
Kpacuaomap (5,33 %) u K-105 (4,57 %) 3HaueHus OCTaBaIMCh HU3KHUMH, YTO TOBOPHT O CIIOCOOHOCTH 3THX COPTOB
MOJIJIep)KUBATh CTAaOMIbHBINA BOJHBIN OasaHc pacteHus. Ha ocHoBaHMM moka3atelnst HHTerpanbHoro unjekca (Typrop —
BonHblit neduuunT) npoBeneHa cpaBHUTENbHAS OlleHKa copToB. [loiayueHHbIe TaHHBIE O3BOJIMIIN BBIAEIUTH T€HOTHITBI
C pa3IM4YHOM CTENEHBIO 3acyXoycToiunBoctu: ycronuussle — Jluaep, K-105, Kpacnonap, Mymro3, cpeaHeycToiunBbie
— Canomar, K-161, K-35, u uyBctBurensusie — K-58, K-171, K-55.
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Puc. 2. Boonwiii depuyum nucmoes apaxuca (Konmponw VS 3acyxa)

BeiBoasl. [IpoBenéHHBIC HCCIEOBaHUS MMOKA3alld, YTO B YCIOBUAX 3aCyXH COXpPaHCHHE BBICOKOTO Typropa
JMUCTBEB OTPa)kaeT CIIOCOOHOCTH KJIETOK YACPKUBATh BOAY, UYTO XapaKTEPHO IS 3aCYXOYCTOHYHMBEIX COPTOB apaxica.
Cpemn 20 HM3y4eHHBIX COPTOB HAWOONbIIHME 3HaueHMs Typropa (94-96 %) w Huzkuil BomHbll neduuur (4-5 %)
otMmeuensl y coptoB Jlunep, K-105 u KpacHomap. Bricokue mokazaTenu 3THUX T€HOTUIIOB OOYCIOBJICHBI aKTUBHBIM
(YHKIIMOHUPOBAHUEM OCMOTHYECKUX MEXaHU3MOB PETyJISINN — HAKOTJICHUEM aMUHOKHUCIIOT, CaXapoB U OPraHHYeCKHX
KHUCJIOT, CIIOCOOCTBYIOLIMX YEPIKAHUIO BOJIBI B KJIETKaX. JTH COPTa MOTYT pacCMaTPHBAThCs KaK MCXOJHBIM MaTepHa
JUTSL CEJICKIIMHU 3aCyX0yCTOMYUBBIX popM apaxuca. B mpoTuBononoxuocts uM, y coptoB K-58, K-171 u K-55 ormeueno
pe3koe cHmxkenue typropa (10 34-40 %) u yBenmueHue BoaHoro aedunuta (mo 40-60 %), 4TO ykasbIBaeT Ha UX
BBICOKYIO YYBCTBHTEIBHOCTH K BOJHOMY CTpPECCy M HEIOCTATOYHYIO A(PQPEKTHBHOCTH MEXAaHH3MOB IOAICPKAHUSA
KJIETOYHOTO BONHOTO OanaHca. B IemoM YCTaHOBIEHO, YTO aJanTalds pAcTEHUH apaxmca K BOTHOMY CTpeccy
OTIpENIEIIACTCS] B3AUMOCBS3BI0 MEXIY TyprOpoOM M BOJHBIM AC(PHUINTOM JHCTHEB. DTH (PUIUOIOTHUCCKIE ITOKA3aTCITH
MOTYT CITy)KUTh HaJIe)KHBIMH KPHUTEPHSIMH OILECHKH 3aCyXOYCTOHYHMBOCTH COPTOB W HCIIONB30BATHCS INPH Pa3paboTKe
CEJICKIIMOHHBIX MPOTPaMM, HaIlpaBJICHHBIX Ha IMTOBBIIICHAE YCTOHYMBOCTH apaxuca K Ie(UIUTY BIary.
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TURGOR AND WATER DEFICIENCY IN PEANUT PLANT
(ARACHIS HYPOGAEA L.) IN FLOWERING PHENOPHASE

Yu.K. Temirova', U.Kh. Yuldashov?
! PhD Candidate, > PhD Candidate, Associate Professor
12 Research Institute of Plant Genetic Resources (Tashkent), Uzbekistan

Abstract. The article presents the results of a study of the physiological indicators of turgor and water deficiency
in the peanut plant (Arachis hypogaea L.) in the flowering phase. 20 varieties under conditions of moisture deficiency were
studied to assess the ability of water retention and response to arid stress. The Leader, Krasnodar and K-105 varieties
were distinguished by high turgor (94-96%) and low water deficit (4-5%), which indicates their high drought resistance.
These genotypes are recommended as starting material for breeding drought-resistant varieties. It has been shown that
indicators of turgor and water deficiency are reliable physiological indicators of plant adaptation to water stress.

Keywords: Arachis hypogaea L., phenological phase, turgor, water deficit, Leader, Krasnodar, Salomat,
Kibrai, Tosh-112.
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COBEPHIEHCTBOBAHUE CUCTEMBI PEHEH3UPOBAHMUSA PE3IOME IT-CHEHHUAJIMCTOB

B.A. TkayeHKO, MAarUCTPaHT
Hayunwiii pykosooumens.: 1.A. KanycTuH, JOKTOp TEXHUYECKHX HAYK, TOLEHT Kadeapsl HHYOPMAITHOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH U cucTeM VHCTUTYTa GU3HKO-MaTeMaTH4ecKoro o0pa3oBaHus,
MH(OPMALMOHHBIX U 00CITYKMBAIOIIUX TEXHOJIOT Ui
OI'bOY BO «JIyranckuii rocyqapcTBeHHBIN Nefarorndeckuii yausepcuter» (r. Jlyranck), Poccuiickas ®enepanus

Annomayus. B smoii cmamve paccmampusaemcs, Kax uckyccmeennuiil unmennekm (MH) mooicem nomous 6
asmomamuzayuy npoyecca yiyuuieHus pesiome, 0eads e2o bonee IPHekmusHbiM U KOHKYPEHMOCHOCOOHbIM HA PbIHKE
mpyoa. Onucvl8alomcst 0CHO8Hble NPobaeMbl, ¢ KOmopbimu cmankuearomes IT-cneyuanucmel npu co30anuu pesiome.
Ilpeonazaemca memooonocus paspabomku cucmemvl Ha ochoge MU ona onmumusayuu pesiome. Paccmampusaiomes
KIl04esble MexXHOI02UU U N00Xo0bl 05 peanusayuu pewtenus. IIpogooumcs 0630p cyujecmsylowux peuenuii 6 0aHHOU
obnacmu. B pezynbmame ucciedosanusi COCmasieHusi pesiome pacCMAmpueaemcs 6apuamnm ux YIyYueHus c
UCNONIb306AHUEM COBPEMEHHBIX MEMOO0B.

Knioueguie cnosa: pesiome, uckyccmeennwiii unmeniexm, IT-cneyuanucm, obpabomxa ecmecmsaeHHo20 A3bIKa,
onmumu3ayus pesrome, aKmyaibHOCHb.

B IT-chepe pestome sBISIeTCS KIIOYEBBIM HMHCTPYMEHTOM CaMOIpE3eHTalUuH. [lo OLEHKaM HKCIepToB,
konuuecTBo BakaHcuil B IT exxeromno yeennumBaercs Ha 15-20%, mpu 3ToM cpeiHee KOJIMYECTBO OTKIMKOB HA OJIHY
nosuuuto pocturaer 200-300 pestome [3, c. 45]. Pekpyrep TpaTut Bcero 6-7 cekyH[I Ha NEPBOHAYAIbHBIA MPOCMOTP
OJTHOTO PE3IOME, YTO JIeTaeT KPUTHUECKN BaXKHBIM CO3/IaHNE JOKYMEHTa, KOTOPBIH cpa3y NpuBiIedeT BHUMaHue [4, c. 78].

IT-cnenmanucTel 9acTo 00MaAAI0T TIIyOOKMMH TEXHHYECKMMH 3HAHWSIMH, HO HCIIBITBIBAIOT TPYIHOCTH B
MPE3CHTAINN JOCTIKEHUH Ha si3bIKe, MOHATHOM HR-MeHemkepaM, He MMEIOIMM TeXHUIECKoro oopaszoBaHus [5, . 92].

B mpomecce wnccnenoBaHMA BBISIBICHO HECKONBKO KJIIOYEBBIX IIPOOJEM, CHIKAIOMNX 3(PQPEKTHUBHOCTH
camomnpesenTanun I T-crienmanucTos, a UMEHHO:

1. Tleperpy3ka undopmanueii. CrpemieHne BKIIOUUTh BCE HABBIKH M TIPOCSKTHI MPUBOIUT K CO3/AHHIO JIOKYMEHTOB
Ha 5-7 cTpaHHI, KOTOpBIE PEKPYyTEphl HE TOTOBHI MpocMaTpuBaTh. HR-criermanicTsl peKOMEHAYIOT OrpaHUIUBaTh 00BEM
pestome 2-3 cTpaHUIaMH JJISl OTILITHBIX CTIEIUAICTOB | 1-2 cTpaHWIIaMH JIJIsl HAUMHAIONIHX [6, . 134].

2. CrokHbI# s1361K. TEXHUYECKHE TEPMUHBI HETIOHATHBI IS pEKpyTepoB 6e3 mpodmisHoro obpazosanus [3, . 92].

3. HemocTaTtok KOHKpPETHKH. PeKkpyTephl UIyT KOHKPETHBIE JOCTIDKEHHS C METPUKaMU, HallpUMep: « Yeenuuun
ckopocmb 3azpysku npunodicenus Ha 40%y», « Chuzun xoruvecmso owubok na 25%» [6, c. 134].

4. HecootBercTBue TpeOoBaHMsIM. Pe3toMe 4acTo HE yUUTHIBACT JIyUIIHE MPAKTUKN COCTABIICHUS JTOKYMEHTOB
st IT-cdheppl. CucTeMbl OTCIIEXKMBAHMS KaHAWAATOB HCIIONB3YIOT AJTOPUTMBI CONOCTAaBJICHMS KIIFOYEBBIX CIIOB, W
pe3toMe, He ONTUMU3UPOBAHHOE IO CTPYKTYPE U COAEPIKAHUIO, MOITydaeT HU3KUI peRTHHT COOTBETCTBUS [2, c. 89].

5. Henmocrarounoe camompencrasienune. IT-creruannuctsl HE TOAYEPKUBAIOT CBOIO DPOJIb B TIPOEKTaX M
HETIPaBMIIBHO PACCTaBIISIOT AKIEHTHl MEXK/Ty KITIOYEBBIMU M BTOPOCTETIEHHBIMU KOMIIETEHIMAMU [6, c. 156].

TpaaunuonHble KOHCTpYKTOpbI pe3tome (Canva, Resume.io, VisualCV) mnpenocTtaBisiioT HIabioOHBI IS
BH3yaJIbHOTO O(GOPMIICHHS, HO HE TpeAiaraloT MHTEIIEKTYaJIbHOTO aHanu3a cojepxanus [6, c. 224]. Ilnatdopmsl
LinkedIn Resume Builder u Indeed Resume npeanararot 6a30Byi0 MPOBEPKY COOTBETCTBHS KIIFOYCBBIM CIIOBAM, HO HX
QITOPUTMBI TIPOCTHI W HE YYUTHIBAIOT KOHTEKCT W CeMaHTHKY [2, c. 145]. Bonee mponsunyTsie pemenus (Jobscan,
Resume Worded) ucmons3yroT CIOXKHBIE aJTOPUTMBI aHANINW3a, HO OPHEHTHPOBAHBI Ha OOIIMII PBIHOK Tpyda M He
amanTupoBaHbl ox cnennduky [T-mpodeccnti [2, c. 198].

MU no3BonsieT aBTOMAaTU3MPOBATh TPYAOEMKHH mpouecc ontumusanuu pestome. Cpennuit IT-cnenmanuct
TPATHUT OT 2 10 5 9acOB Ha CO3/IaHHE PE3IOME, UYTO OTBJIEKAET OT NPo(ecCHOHANBHOTO pa3BuTHS [2, ¢. 167].

KiroueBoe npenMyInecTBO MpeparaéMoro MOAXOAa 3aKIYaeTcsl B MCHOJb30BAHUU HHTEIEKTYalbHOM
reHepanuu npomnros. CucreMa aHaIU3UpPyeT pe3loMe, COOMpaeT CTPYKTYpHpOBaHHYI0 MH(opManuio o nmpodiemax u
HEOCTAaTKaX, MOCIE 4Yero aBTOMATHUECKU CO3JaeT CIElUATU3UPOBAHHBIE MPOMMTHI, KOTOPbIE TOYHO OINHUCHIBAIOT
HEOOXOAMMBIE YIyYIIeHUs. JTH NPOMNTHI 3aTeM IIepelaroTcsi BO BHEImIHMH cepBuc DeepSeek st mpeayoxeHus
COBEpIIIEHCTBOBaHMSI pe3tome. [7, c. 198].

© Tkauenko B.A. / Tkachenko V.A., 2025
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Cuctema BBISBISICT OIIMOKM M HEAOYETHI, AHAIU3UPYET CEMAHTUKY, CTHIb H3JIOKCHHUS U CTPYKTYpY.
[TpaBUIBHO COCTaBIEHHBIE NMPOMITHI, COAEPXKAIINE COOpaHHYI0 MH(pOpMALMIO O pe3toMe M KOHKPETHBIX MpolsieMax,
00ecreynBaroT TOYeUHBIE YIyqIIeHns Ipu o0padboTke ux cepBucom DeepSeek [7, c. 145].

IIpemmaraercs pa3paboTaTs cepBHC, KOTOPHI paboTaeT ¢ BHemHUM cepBrucoM DeepSeek uepe3 API. Cucrema
He TpebyeT coOOCTBEHHOTO OOY4eHHs MOJelnei, a HCIonb3yeT ToToBbI cepBuc DeepSeek mms 00paboTKM IpaBUIIEHO
c(hOpMUPOBAHHBIX IIPOMITOB. APXUTEKTYPa PEIICHHS BKIFOYAET YETHIPE KIIFOUEBBIX KOMIIOHEHTA!

1. Monynbs npuema 1 00paboTKK JaHHBIX O pe3tome. M3BiekaeT nHpOpMaInio U3 pa3inyHbIX HCTOYHUKOB (DOCX,
LinkedIn, HH.ru) u mprBOAUT K €AMHOMY CTPYKTYpUPOBaHHOMY (hOpMaTy [Tt MOCIeAyoLIero ananmsa [8, ¢. 156].

2. Monayne aHanuza pe3loMe. AHANM3HPYET CTPYKTYpY, YWTAOEIbHOCTh M CTHIIb H3JIOKECHHUS pe3loMe,
BBISBIISIET KIIIOUEBBIE CYIIHOCTH: HABBIKHM, TEXHOJOTHH, ONIBIT PabOThl, MpoeKThl. Omnpenenser o0nacTy, TpeOyromme
yIIydIIeHus, coonpaeT nHdopmanuio o mpodiemax 1 HeJOCTaTKax JoKyMmeHra [7, c. 178].

3. Mopayne reHepaly MPOMITOB. JTO KIIOUEBOW KOMIIOHEHT CHUCTEMBI, KOTOPBIi Ha OCHOBE COOpaHHOM
nH(poOpManuK O pe3roMe CO3JacT CIENHATM3UPOBAHHBIE MPOMITHI, TOYHO OIHCHIBAIOMINE HEOOXOIUMBIC YITydIICHHUS.
[8, c. 201].

4. Monyns B3auMmoneiictBus ¢ DeepSeek m ymyumenus pestome. IlomydaeT creHepupOoBaHHBIE NMPOMNTHI H
cobOpannyo mH(popMario o pestome, Gopmupyer 3ampockl kK API cepsuca DeepSeek. Cucrema oOpamiaercss k
DeepSeek ¢ mpaBWIBHO COCTaBIEHHBIMH IIPOMIITAMH IIOCIEIOBATENbHO IS Pa3NIMUHBIX aCIEKTOB: CTPYKTypa,
(bopMynHpOBKH, 100aBICHWE METPUK, ONTHMHU3AaINS TEXHHYECKHX TepMHHOB. DeepSeek oOpabaTpiBaeT 3ampocsl n
BO3BpallaeT PEKOMEH IAIINH, COOTBETCTBYIONIME TyuluM npaktukaMm [ T-unnyctpuu [8, c. 167].

Co3nanme cepBuca Ha ocHoBe MU nns ananuza w ynyuiieHus pestome [T-crnenmanuctoB siBisieTcs
aKTyaJgbHBIM perieHueM. [IpoOnema 3(hGEKTHBHON CaMOIPE3CHTAMH OCTACTCS KPUTHUCCKH BaKHOM B YCIOBHAX
BBICOKOW KOHKYPEHIIMM M OBICTPO MeHsomuxcs Tpeboanuii. CyIIeCTBYIOIIUE PEHICHUS HE YIOBICTBOPSIOT
cneuuduyeckum norpedHocTsM IT-crieruanucToB U HE UCHOJIB3YIOT BECh MOTEHIMA COBPEMEHHBIX TexHoustoruii NH.

IIpennaraemsiii cepsuc nomoxer IT-crnermanucram 3()()EeKTHBHO TNPEACTaBIATH CBOM HAaBBIKM HA DPBHIHKE
Tpyza. VMcnonb3oBaHne aBTOMAaTHYECKOW T€HEPAIMH MPOMIITOB C IOCIEAYIOIUM obpamenueM k cepsucy DeepSeek
obecrieunBaeT TOYHOE M KOHTEKCTYyalbHO-PEJICBAHTHOE YiydlieHne pesiome. Cuctema (GOpMHpYeT MpaBHIBHO
COCTaBJICHHBIE TIPOMITHI HA OCHOBE COOPAaHHOM CTPYKTYPHUPOBAHHOM MH(OPMAIINH O PE3FOME U JIyUIINX NPAKTHK, YTO
1o3BossieT 3P PeKTHBHO UCTIONB30BaTh BO3MOKHOCTH M.

JanbHeiimee pa3sBUTHE MOXKET BKIIOYATh pacHIMpEeHHE (YHKIMOHAIBHOCTH JUIS JPYTHX THIIOB JOKYMEHTOB
(cover letters, moptdosno), yAyYIICHHE AITOPUTMOB TEHEpPAI[MM MPOMIOTOB Uik 0OJee TOYHOIO OIMHCAHHUS
HEOOXOAMMBIX YIy4IleHHH, onTuMuzanuio BiaumoneiictBust ¢ APl DeepSeek, a Taxke aganrauuio cUCTEMBbI MOJ
pasnuunble crieruaiu3anuu B IT-chepe.
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IMPROVING THE SUMMARY REVIEW SYSTEM OF IT SPECIALISTS

V.A. Tkachenko, Master's Student
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Educational Technologies and Systems of the Institute of Physical and Mathematical Education,
Information and Service Technologies
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Abstract. This article examines how artificial intelligence (Al) can help automate the process of improving
resumes, making them more efficient and competitive in the labor market. Describes the main challenges IT faces when
creating resumes. An Al-based system development methodology for summary optimization is proposed. Key technologies
and approaches for solution implementation are considered. Existing solutions in this area are being reviewed. As a result
of the study of compiling a summary, an option for improving them using modern methods is being considered.

Keywords: resume, artificial intelligence, 1T specialist, natural language processing, resume optimization,
relevance.
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CesIbCKOXO0351HiCTBEHHbIE HAYKHU
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MPUMEHEHHUE )KAJIKOT'O KPEMHUNCOJEPKAIIETO Y IOBPEHUS ®OPPUC
HA KAPTO®EJIE B YCJIOBUAX HEHTPAJIBHOI'O HEYEPHO3EMbS

E.B. Bespyqlcol, J.C. (DCIIOTOBaz, H.A. TnMomuﬂa3, E.B. Kﬂﬂ3eBa4, H.A. ApceﬂTbeB5
! HaYANBHUK ArPOHOMIYECKOIT CITyKObI, KAHAMIAT CETbCKOXO3SICTBEHHBIX HAYK, > IIABHbII HAYUHBII COTPY/IHHK,
JIOKTOP CETbCKOXO3SHCTBEHHEIX HAYK, IPOdeccop, > BeyILHii HayuHbIil COTPY/IHIK,
KAHIUIAT CETbCKOXO3AHCTBEHHBIX HAYK, * CTAPIIHii HAYYHBII COTPY/IHIK, ° MJIAIIIHIl HAYYHBIH COTPY/IHIK
! Arporanakrika Cunres (Mocksa), Poccns, > ®ULL kaproderns nvern A.T. Jlopxa (JTro6epust), Poccns

Annomauus. B nonesom onvime (2020-2023 22.) ¢ omeuecmeennvimu copmamu kapmogens (Bapsie u Boivnen) Ha
0epHo8o-nod3oaucmou cynecyanou novge (Mockosckas obnacmv) noiyuenvl HayuHbie pe3yibmanbil, ROOMEEPHCOaroujue
SHAUUMBILL  pOCM  NPOOYKMUSBHOCU — KYJIbMYPbl  OM  NPUMEHEHUs  JHCUOKO20 — KpeMHULCoOepicawieco  npenapama.
Tonooicumenvroe Oelicmsue azpoxuMuKama O0OvACHAEMCs YayyuleHueM GOomoCUHMemuiueckol 0essimenbHOCIU NOCAOOK,
BbIPAZUBUUENICST 8  CHUDICEHUU  0epadayull  XiopoQuinos, pocme (HOMOCUHMEMUUECKO20 NOMEHYUANd U YUCmou
npooykmueHocmu gpomocunmesa. Omo onocpedosano NogvluieHue NIACMUYHOCIMU PACEHUll 8 CIPecco8blX VCIO8UAX U
npugeio K yeeludeHuro noKazamenelii pocma U paseumus pacmeHutl, d UMEHHO OUOMACCHl U GelUYUHbL JUCTOBOU
NOGepXHOCMU, Maccbl U Konuwecmea KiyOHeu. Buiaenenvi copmosvle o0cobenHocmu 6 HAKONJIEHUU NUSMEHINOS,
NPOOYKMUHOCMU, Kayecmee KiyOHetl, 8 m.u. nexckocmu. Jons enuanus copma 6 hopmMupo8anuu YPOICAHOCMY 3a8ucend
Om Memeoycnosuli 6ecemayuonHozo nepuoda u eapvuposaia om 20 do 80%. Borvuyio om3ul84yueocms Ha U3yHaAeMblil
npenapam nposenan copm Bapse. [lokazano, 4mo no KoMNIEKCy XO3AUCMBEHHO YEHHbIX NPUSHAKOS Ol CPEOHEPAHHe20
copma Bapse nyuwumu okazanuce eapuanmei ¢ 0,6-0,8% ronyenmpayusmu Si-npenapama nezagucumo om cnocoba
06pabomKu, 6 KOMOPbIX NOGLIUICHUE OCHOBHBIX NOKA3AMENell HA0 KOHMPOieM cOCMaguio: ypocatnocmu — na 3,5-4,0 m
(14-15%), cbopa kpaxmana — na 9-9,5 y (25-28%) u sumamuna C — na 0,6 ke (17%), kyaunapHoti oyenxu npooyKyuu — Ha
3,8-6,6 bamnna, ycnosrnozo doxooa — na 55-57 mwic. py6. /[na cpednecnenozo copma Bvlvnen nywuumu cmanu 6apuarmsl ¢
obpabomkot knyouetl 0,6% Konyenmpayuel npenapama Ui 08yKPAMHbIM JUCTOBbIM ONPLICKUBAHUEM KOHYEHMPAYUSIMU
0,4-0,8%, 6 komopvix ypooicaiinocms nogvtutanace Ha 2,6-3,1 m (10-12%,), coop kpaxmana — na 3 y (7-9%), sumamuna C —
Ha 0,3-0,4 ke (8-11%), kynunapnas oyenka — va 2,2-2,7 6anna, yciogHwiti 00x00 — Ha 28-34 muic. pyo.

Knroueesvie cnosa: xapmodhenv, Kpemuuticooepocawjuii npenapam, ypoxuCcatHoCmy, MOBAPHOCHIb, KA4ecmeo
npooyKyuu, coop pumorHympueHmos.

AKTyaJbHOCTh. HecMOTpst Ha BICOKOE 0011iee CoiepKaHne KPEMHUS B ITOYBAX M OCHOBHBIX MOYBOOOPA3YIOMINX
MOpojAax, COIJIACHO HCCICIOBAHHUSM YYCHBIX, OHOTEHHOrO (JIOCTYIHOro) KpeMHus MoxkeT ObiTh Bcero 0,01-3,0%
BCJICZICTBHE HEBBICOKOM pacTBOPHMMOCTH aMOpP(hHOTro KpeMHHs B MouBeHHOM pactBope [3]. Ilostomy mns oGecrieueHus
pacTeHui JerKOyCcBOsIEMBIM KPEMHHEM HaJI0 PAIlOHAIBHO HCTIONIh30BaTh KPEMHHUKCOAEpIKaINe yI00peHNS.

KpemHueBbie ynoOpeHus Ha CeroJHsIIHUN JIeHb TIO3ULHOHUPYIOTCS KaK JIONOJHUTEIBHBIIN 2JIEMEHT TEXHOJIOTHN
BO3JICNIBIBAHUS CEIbCKOXO3IUCTBEHHBIX KYIBTYp, B T.4. U KapTOQes, MOBHIMIAONIINA aJalTHBHOCTh K OHOTHYECKHM U
abMOTHYECKUM (haKTOpaM CPEJIbl, YTO BIUSIET HA POCT MPOIYKTUBHOCTH H pEHTA0STEHOCTH POU3BOJICTBA [2].

Bompocam cOBepIICHCTBOBaHMS TEXHOJIOTMYECKHX TPHEMOB BO3JENBIBAHUA KapTO(ens IOCPEICTBOM
MIPUMEHECHUSI KPEMHHUS TIOCBATIIIA CBOM PaOOTHI MHOTHE OTEUSCTBEHHBIC yUcHEIE [2]. B OoNbIIMHCTBE HCCieoBaHUI
¢urypupyer nOpuMeHEeHHWe arpopyd  (LCOJIWTOB, JHATOMUTOB), a TakKe KPEMHHHCOICPKANINX OTXOIOB
MPOMBINIJICHHOCTH (IIJJAKOB) W CEJBCKOTO Xo3siicTBa (pucoBas memyxa) [4-7, 9, 10]. Ommako, HecMOTps Ha
HEOOXOIMMOCTh YTHIM3AIMM IIJIAKOB M JOKa3aHHYIO 3()()EKTUBHOCTH BBHIIMIEHA3BAaHHBIX MEIHOPAHTOB BaXXHBIM
OTpaHWYEHUEM UX IPUMEHEHHUS SBISIOTCS CIIOKHOCTH JIOTHCTUKU M BO3MOYKHOE HAJIMYHUE MTOJUTIOTAaHTOB.

B cBs3u ¢ atum s Poccuiickoit denepanun odeBuaHa HEOOXOAUMOCTh HApallWBaHUS HCCIIECTOBAHUHN IO
pa3paboTke Hay4HO-0OOCHOBaHHBIX CLIOCOOOB M HOPM BHECEHHS JKUIKHX, KaK Han00Jee TeXHOJOTHYHBIX, KPEMHHUEBBIX
ynoOpeHnii pH BO3IENBIBAHUN KapToders Ha OCHOBE M3YYEHHUs MEXaHM3Ma HMX BO3ICHCTBUS Ha NMPOTYKIMOHHBIH
mporiecc (OPMHPOBAHUS MPOJOBOJIECTBEHHOTO KapTO(eis B YCIOBUIX KOHKPETHBIX arpOCHCTEM.

Heap mcciienoBaHUii — W3YYHUTH BIUSHUE JI03 M CIIOCOOOB NMPUMEHEHHMS KHUAKOTO KPEMHHHCOAEPXKAIIEro
arpoXMMHKaTa Ha poCT, Pa3BUTHE U MIPOJYKTUBHOCTh NMEPCHEKTUBHBIX OTEYECTBEHHBIX COPTOB KapTO(Es B YCIOBUIX
JIEPHOBO-TIOA30IMCTON CyNecUaHO! MOYBBHI.

VYcnoBust 1 MeTOABl MccliienoBaHuid. MccienoBaHns IpOBOMMIIMCE B TPeX(aKTOPHOM IIOJIEBOM OIBITE B
TPEXKpaTHOH IOBTOPHOCTM Ha JABYX copTax Kaprodems pasHbix rpynn crnenoctn (Bapsar cpennepaHHui,
BriMmien cpenHecnenblii) Ha TEPPUTOPUM Hay4HO-IKCIIepuMeHTanbHOH 6a3bl «KopeneBo» GI'BHY «DUL] xaprodens

© Bespyuko E.B., ®enorosa JI.C., Tumomnna H.A., Kussesa E.B., Apcentses U.A. /
Bezruchko E.V., Fedotova L.S., Timoshina N.A., Knyazeva E.V., Arsentiev .A., 2025
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umenn A.I. Jlopxay» Jlro6eperikoro paitora MockoBckoii o6mactn. Ilnomans AeIsHKE — 28 M2, PacioIoKeHHe IeIsHOK
PEHIOMHM3MPOBAaHHOE BHYTPH IIOBTOpeHMH. IIpenimmecTBEHHHK — SpOBBIE 3C€pHOBBIE KyJIbTYpel. B kadecTse
KpeMHHuicoaepkaniero yaoopenus npumensutn arpoxumukat Ooppuc (KO - 15%, SiO; - 10%). MunepanpHsiii Gpon —
NgoPooKoo.

Kpatxkas 3ammce cxemsl ombita 2020 2.: 2 copta (paktop A) X 2 cmocoba (dakrop B) x 6 KoHIEHTparuii
(paxtop C); 2021 2.: 2 copra (hakrop A) x 2 crocoda (paxrop B) x 7 xornenrpanuii (pakrop C); 2022 2.: 2 copra
(paxtop A) x 3 cmocoba (dhakrop B) x 10 xonuenrpauuii (pakrop C); 2023 2.: 2 copra (dpakrop A) x 3 crocoba
(dpaxtop B) x 6 xoHuenTparwmii (pakxrop C).

[TouBa — 1epHOBO-NIOA30MIMCTAS CylecyaHas, HOPMaIbHOTO YBIAKHEHUS CO CIEAYIOIINMH arpOXHMHUYECKUMHU
MoKa3aTesIMU MaxXxoTHOTO ciost: PHyc — 4,21-4,41; H, — 3,65-3,97 mr-3xs/100 r noussr; S — 1,87-2,20 mr-sxs/100 r
noussl, V — 32,6-37,0 %; P,0s —35,5-37,6 u K,0 — 9,1-10,7 mr/100 r mouBsl, nojBmwkHbIe (hopMbl kpemuus (Si) — 10,3-
14,5 mr/100 r moussl, rymyc — 1,81-1,89%.

[Ipn nocTaHOBKE M MPOBEACHUN MOJIEBBIX U Ta00PAaTOPHO-aHATUTHYECKUX HCCIIEIOBAaHUH PYKOBOJICTBOBAIIICH
obmenpuraTeiME ['OCTamum u MeToAMKaMH. ATpPOXMMHYECKHE XapaKTEPUCTHKM IOYBBI OINBITHOTO y4acTKa
OTIpENIEIITN €XKETOTHO BecHOH n0 mocanku KyasTypsl: P,0s u K,O — mo I'OCT P 54650-2011; pHkc — mo 'OCT
26483-85; runpomurudeckas kucotHocTs — 1o [OCT 26212-91; cymma nmornomeHHbIx ocHoBanuit — mo OCT 27821-
2020; cTerneHp HACHIIIEHHOCTH TIOYBBI OCHOBAHMSIMU — PACUYETHBIM CIIOCOOOM; COAEpKaHNE MOHOKPEMHUEBOH KHCIOTHI
B mouBe — o MY 08-47/227 B penakimu B.B. MateruenkoBa; azot obmmuit — mo FOCT 26107-84; rymyc — mo 'OCT
26213-91. VYwyer ypoxas u ero cTpykrypy onpezaensuii no meroguke ®IBHY «DPUL] kaprodens umenu A.I'. Jlopxa»
(2019). Ompenenenue conepxanusi cyxoro BeniecTBa/kpaxmaina BecoBbiM MeronoM (I'OCT 31640-2012/TOCT 7194-
81), Butamuna C — o Myppwu, uHurpatoB — mo I'OCT 26951-86, peayuupyronmx caxapoB — 1mo meroay Camuepa,
JEKKOCTh Tpu XpaHeHnd — no Meroauke BHUHMKX (1990). DOxoHomuueckyio 3((GEKTHBHOCTh NPUMEHEHHUS
arpoxXMMMKaTa  paccudThiBaJIM 10  «MeToxudeckuM  ykazaHusM»  nopn  penakuueid  Ilomynuna TA.
(2007). CraTuctuueckyro o0pabOTKy pe3ysbTaTOB IPOBOAMIM METOJOM IHCHEPCHOHHOTO aHanu3a no b.A. JlocriexoBy
Ha [I1DBM c ucnonrs3zoBanuem npusoxenuss CXSTAT.

XapaKTepuCTHKA KIMMaTHIECKUX YCIOBHH. MeTeoycIoBHs B TOABI HCCIEIOBAHUN 3HAUYUTENBHO Pa3IHIaIINCh:
BereraroHHbIH eproxa 2020 roxa 66wt BiaaxHbeM (['TK-2,35), cmabo3acymmmseivu 0simu 2021 1 2023 roga (I'TK=1,1
u 1,18 cooTBeTcTBEHHO), a caMbiM 3acynumuBbIM ctan 2022 rox (I'TK=0,93).

Pe3yabTaThl neciaenoBanuii. Bimsaue Si-npenapara Ha pocT, pa3BUTHE W IPOJYKTHBHOCTh KapToders OblIo
TIOJIO)KUTEIBHBIM BO BCE TOJIbI HCCIIEIOBAHUM.

ACCUMMJIISIIMOHHAS TIJIOIIA b JIUCTHEB KapTo(dessl MOBhIIIANACh OT MPUMEHEeHHsT yaoOpeHus Ha 3,9-17,4% Ha
copte Bapsr u Ha 4,0-15,6% Ha copre BriMmen. Ypoxail 6momacchkl IpsiMO KOppelIupyeT ¢ IUomaabio JucteeB. Ho
3HAYUTEJIbHBIA MHAEKC JINCTOBOM MOBEPXHOCTH €Ile He rapaHTHUsl TOCTIIKEHHUS BHICOKHX YPO)KaeB, HEOOXOANMO, YTOObI
ACCHMMJISILIMOHHBIH anmnapar (GpopMHUpOBaCs ObICTPO M aKTUBHO (DYHKIMOHMPOBAJI KaK MOXKHO JIONIbIIE, T.€. JOJDKEH
ObITh BbICOKMM (hoTocuHTeTHdeckuii norteniuan (PII). Veenuuenue PII B 3aBUCHMMOCTH OT KOHUEHTpauui Si-
npenapara npu oopadortke KiryOHei/60TBbI coctaBmio 3,2-17,8% mo copty Bapsar u 4,0-15,1% no copry Bemvmen. ITux
3HAUEHMH OTMEYeH NpU KoHIeHTpanusax npenapata 0,8-1,0% (puc. 1, 2).

copT Bapsar copT Bbimnen
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Pucynox 1, 2. Biuanue o6pabomoxk npenapamom Qoppuc na HUJIIT u @I, cpednee 3a 2020-202222

Yucras npoayktuBHOCTh (orocunresa (UI1D) y pacrennit copra Bapsar pocia B Bapuanrax ¢ odpaborkamu ¢
JIOCTM>KEHUEM MakcuMmyMa Ipu KoHueHTpamusx 0,4-0,6%, nanpHelilee yBenUueHHE KOHLEHTpPALMM MPUBOAMIO K
CHIDKEHHIO JIAHHOTO MOKAa3aTeNsl BIUIOTh JI0 3HAYCHUH, OJIM3KUX K KOHTPOJIBHBIM. Y copTa BEIMIIEN MOJIOKUTEIEHBIMH
OTHOCHTEIIFHO KOHTPOJS 3HAYEHHWSMH 3TOTO MOKa3aTelsl XapaKTepHU30BAINCh BAPHAHTHI C 00paboOTKON KiyOHEi
koHneHTpanusmu 0,4-0,6% u ¢ 06paboTkoii 60TBBI KoHIeHTpanuei 0,4%, npuMeHeHue 60s1ee BHICOKUX KOHIIEHTPAINH
BEJO K CHM)KCHHUIO 3HAYCHHWH OTHOCHUTENIFHO KOHTPOMs (puc. 3, 4). DTO CBHAETENBCTBYET O TOM, 4TO y copTa Bapsr
JUCTOBOH ammapar paboTan B 1esioM Oojyiee 3(PPEKTHUBHO M 3HAYUTENIHFHO MOBBIIIAN MPOAYKTUBHOCTH IO BIMSHHUEM
00paboTOK.
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Pucynok 3, 4. Biusnue obpabomox npenapamom @oppuc na UI1P, cpeonee 3a 2020-202222

B wutore, okynaemocts 1 Thicsun equnun ®I1 ypoxaem copra Bapsr yBennumBaizach TOJBKO B BapHaHTaX C
0,4 u 0,6% xoHueHTpammsamu Si-npernapara npu o6paborke kiybHeit (Ha 2,9%) u B Bapuante ¢ 0,4% — npu 06padoTke
60t1BHI (Ha 1,4%) oTHOCHTENBPHO KOHTPOJS. OKymaeMocTs copTa Brimmen Oblna BbIie KOHTPOIBHON MIPH NIPUMEHEHUN
konueHrpaiwii 0,2-0,6% HezaBUcHMO OT criocoba 06padotku (Ha 0,8-3,1%).

OnTuManbHbIe 3HAYCeHUS HHAeKca auctoBoit moBepxHocTu (WUJIIT) n ans copra Bapsr, u ans copra Beimmen
ObUTH MOCTHTHYTHI IIpH KOHIEHTpammsax npenapara 0,4-0,6% He3aBucuMo oT cnocoba obOpabotku. bomee BricOokme
3HageHuss MJIII B BapuanTtax ¢ koHueHtpamumsiMu 0,8-1,2% chmxamun UYIID u oxymaemocts 1 ThIc. ex. ®II, uto
MOKa3bIBaeT Hed(Y(HEKTUBHOCTH PabOTHI aCCUMIJISILIMOHHOTO aliapara B 3TUX BapHaHTaXx.

®DoToCHHTE3Y NPUHAIISKUT BEAyIIas PoJib B MOJYYCHUN YpOjkKas BCEX CENbCKOXO3SHCTBEHHBIX KYJIbTYp, TaK
Kak B mpoiiecce ero o0pa3zyercst HOBOE OPraHUYeCcKoe BEIECTBO, UCTOIIb3yeMOoe JJisl JOPMUPOBAHHS PENPOAYKTUBHBIX
M BETeTATHBHBIX 3amacaroiiux opratos [1, 11, 14]. BaxHeiiyio pojib B 3TOM HIPArOT MUTMEHTHI — XJI0poduisl @ u b
U KapoTHHOMIBL. B Xozme JKcrepuMeHTa BbBISBICHA COPTOCHEIM(UYHOCTh HAKOIUICHWs NUIMEHTHOro (oHAa |
3HAYUTEIHHOE BIMSHNE HA HETO MIPOBOANMBIX 00pabOTOK.

Tak, yBenn4eHHe KOHLECHTPALMH CYMMBI XJIOpOQULIOB @ U b Opi10 MakcumansHbIM Tipu npuMenernu 0,6%
KOHIICHTpAIUH Ipemnapara 1mo kryoHsm/6otse: naoc 11-13% — mo copty Bapsar u niroc 13-14% — mo copty Beimmen
(puc. 5). Dto cormacyercs ¢ JaHHBIMH O TOM, YTO MaKCHMalbHas 4YHCTas MPOJYKTUBHOCTH (pOTOCHHTE3a TOXKE ObLIa
MOJTy4eHa OT JCHCTBHS AaHHOH KOHLCHTPAINH.

ConepxaHne KapOTHHOMJIOB CHIDKAJIOCh B BapuaHTax ¢ o0paboTkamu. MaKCHMalbHOE CHH)KEHHE
OTHOCHTEJILHO KOHTpOJISI OTMEYEHO IpH INpUMEHEeHHH KoHueHTpauuu 1,0% He3aBHCMMO OT copra M crocoba
npuMerenus (puc. 5, 6).

OTHOCUTENbHOE CofepaHue Xnopoduanos OtHocuTenbHOE CoAepKaHNe KapOTUHOMAOB
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Pucynox 5, 6. Brusnue obpabomoxk npenapamom Doppuc na cooepicanue nueMeHmos 8 mucmosix, cpeonee 3a 2020-2022 22

Bonbuive 3HAYCHUS KOHIEHTPALMU XJIOPODHIUIOB B BapHaHTax ¢ NPUMEHEHHEM KpeMHHUiicoIepiKaliero
npenapara 1o CpaBHEHHUIO ¢ KOHTPOJbHBIMU BEPOSITHO CBSI3aHBI HE C MOBBINIEHHMEM HMHTEHCHBHOCTH MX CHHTE3a, a CO
CHIDKEHHEM MHTEHCHBHOCTH WX pacnaza. [lojaBineHne cHHTe3a KapOTHHOMUIOB B PACTEHHSX, MTOTYYUBIINX IK30TCHHBII
erMHHﬁ, TOBOPUT O TOM, OIBITHBIC PACTCHUA HUCIHBITBIBAJIN CTPECC B MEHbIIIEN CTCIICHU, YEM KOHTPOJIBHBIC, 1 HE TaK
OCTPO HYXJAJINCh B JONOIHHUTEIFHOW (OTOCHHTETHYECKON W aHTHOKCHIAHTHOW (YHKIIMH, KOTOPYIO Kak pa3
00ecreynBarOT KAPOTHHOMU/IBI.

HexopHeBoe omnpbICKMBaHME pacTEHUN KpPEMHHMCOJEpKallluM IpernapaToM [0 HAKOIJIEHWIO MUTMEHTOB
0Ka3aJloch CPAaBHUMBIM C TIPENIOCaT0uHON 00paboTKOM KITyOHEH Ha Ka)I0M U3 COPTOB.

Copt Bapsr 3a Bce Tpu roja HCCIENOBAaHUN XapaKTepU30Baics Oojiee BBICOKHM COJEPKAHHUEM CYMMBbI
xaopodumios (1,417-1,790 mr/r) u kaporunounnos (0,196-0,249mr/r) u Gosee MUPOKUM UX COOTHOIIEHUEM (6,9-8,5)
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mo cpaBHeHHo ¢ coproM Bwimmen (1,234-1,513 wmr/r, 0,184-0,219 wmr/r u 6,2-7,6, cOOTBETCTBEHHO). MOXKHO

YTBEPKAATH, YTO KOJIMIECTBO IMUT'MEHTOB B JINCTHAX HAXOAUTCS IO KOHTPOJIEM TeHETHICCKON IIpOrpaMMBl.
wopodEan a Exnopodn o
Ilo MHenuro HCKOTOPBIX YUYCHBIX, COOTHOLICHHUA — U CUHUTAKOTCs ITIOKa3aTCIIIMU
wopedran b EK3pOTHEDE IOB

YCTOHYMBOCTH K BHELTHUM HEOJIAronpUsTHBIM (haKTOpaM U MOTYT CIYXKHTh OLIEHKOH UX 3KOJIOTHYECKOH IIaCTHYHOCTH
[8, 12, 13]. B namem ciy4ae, A7 HOATBEPXKICHHUS 3TOH T'MIOTE3bl OBUT MPOBEICH KOPPEIAIMOHHBIA aHANIN3 dTHX
BEIMYMH C YypoKallHOCThlO. Pacuersl mokaszanmu, 4YTo KOI(D(GUUMEHT KOPPENSIUUU MEXKIY YPOKalHOCThIO U
COOTHOLIEHHEM XJopodmwuioB a : b B cpemmem 3a Tpu roma cocraBun munyc 0,69-0,72 (oOpaTHas W CHJIbHAs
KOppensamus), a KodQPUIMEHT KOPPENIsAIuu MeXIy YypOKaWHOCTBIO W COOTHOIIEHHWEM X XJIOpOoPmuIoB : X
kapotuHOMIOB coctaBmn 0,77-0,85 (mpsmas W cmiibHAas KOppelmanus). OTO MOATBEP)KIACT BBIABHHYTOE
mpenmnoioxkenue. Y copra Bapsr xoppensmus Oputa BRIpakeHa CHIIbHEe, YeM y copTa Bemmen.

YpoxxalHOCTh KYJIBTYp SBISETCS MHTETPANBbHON (YHKIIMEH mpolecca pocTa W Pa3BUTHSA PACTEHHHA, KOTOpas
3aBUCHT OT MHOTMX (AaKTOPOB, B TOM 4YHCJIE OTpPaKaeT BIMSHUE INPHUMEHSBIINXCS arpOTEXHHYECKUX CIIOCO00B
BBIPALIMBaHMS, BKIIOYAIOUINX Ty WM WHYIO CHCTeMY ynoOpenus. B Hamem ombiTe B cpeanem 3a 2020-2022 roxs! B
BapuaHtax ¢ o0paboTkoil copra Bapsr kpeMHuiicoAepKallM IpernapaToM aOCOJIIOTHBIE 3HAYCHUS YPOXKaHHOCTH
cocrawm 21,7-30 1/ra. Tlomyuenst npubasku ot 0,6 1/ra g0 4,0 1/ra win 2,3-15,2%. [pu 3tom ot neiictBus 0,2%
pacTBopa HaOJFOaaCh TOJIBKO TCHICHIIUS IMOBBIIICHUS YPOXKAHHOCTH HE3aBHCHUMO OT crocoda obpaboTku (puc 7).
[TpakTHyecku UIEeHTUYHBIE U HanboJiee BBICOKKUE YPOBHU YPOXKaHHOCTH KIyOHEH 3TOro copTa Kak B OJIOKE BAPHAHTOB C
obpabotkoit kinyoHe (29,8-29,9 nnu naoc 3,5-3,6 T/ra), Tak U B O10Ke ¢ IUCTOBOM 00padoTkoii (29,8-30,3 wiu nuoc
3,5-4,0 1/ra) moxy4eHsI B BapuaHTax ¢ IpUMEHEHHEM Ipenapara B Kontentpanuu 0,6-1,0 %.

Mpubaska ypoKanHOCTH

02 04 06 08 10 12 02 04 06 08 1,0 12

O6paboTka knyGHeln O6paboTka pacTeHuH

KoHueHTpauusa paboyero pactsopa, %

B copT Bapar W cOpT BoIMNEN sy OHTPONb

Pucynox 7. Brusinue o6pabomoxk npenapamom Doppuc na ypooicaiinocme, cpeonee 3a 2020-202222

Ha copre Brimnen B cpestHeM 3a Tpu ros1a aOCOTIOTHBIM YpPOBEHb YPOXKAHfHOCTH B OITBITHBIX BapHaHTax ObLI B
nmuanazoHe 24,0-28,3 1/ra, mpuOaBKU YpOKaHHOCTH OT KpeMHHUICOIepKamiero npenapara cocraBmm 1,1-3,1 1/ra mwim
4,4-12,3% (puc. 6).

Jlyamme u GuiM3Kue pe3ynbTaThl MOJTYYeHBI B Auana3zoHe aeiictBust koHueHTpauuit 0,4-0,8% mpu o6paboTke
knyoneit (27,4-27,8 1/ra wnu naoc 2,2-2,6 1/ra) u npu ucnons3oBanuu no aucty 0,6-1,0% pacteopa Si-npenapara
(28,1-28,3 1/ra unu nwoc 2,8-2,9 1/ra).

U Ha copte Brimmen, u Ha copre Bapsr ¢onuapHas 00paboTka pacTeHHi KPEeMHHUHCOAECPKAIINAM [IPENapaToM
mo 3(QeKTUBHOCTH OKa3anach COMOCTaBMMAa C MPEANOCaZovHON o0paboTkoit kinyoned. Copt Beimmen
MIPOJIEMOHCTPHUPOBA OoJiee CeP)KaHHYIO PEAKIINIO Ha MTPOBOANMBIE 00PaOOTKY.

B wacti BIMSAHNS arpOXMMHKaTa Ha CTPYKTYpPY ypoKas U, COOTBETCTBEHHO, TOBAPHOCTD, OISTH )K€ OTMEUCHA
coprocnenuudHas peakius. Tak, TOBapHOCTH yposkas copta Bapsr B cpexnem 3a 2020-2022 rr. Bo3pacTana Ha 0,4-
3,6%, nocturas MakcUMaIbHBIX 3HaYeHHu (93,1-93,3%) npu oOpabotke koHueHTpausmu 0,6 u 0,8% mo KIyOHIM U
0,6% — no sucty. Ha ToBapHOCTS ke copTa Brimien nposeneHHbIe 00paOb0TKN NMPaKTUIECKH HE BIHSIIH.

B 2022 u 2023 rr. ObuM NIPOTECTHPOBAHBl BapHUaHThl ¢ KOMOWHHPOBAaHHBIM IPUMEHEHHEM YHOOpeHHs,
COBMEIIAIONINH TIPEIOCca 0ouHy0 00paboTKy KiIyOHEH 1 IBYKpaTHOE HEKOPHEBOE ONPhICKUBaHKE pacTeHuit (puc. 8).

Ipubaeku ypoxaiitHoctu B 2022-2023 ronax, BeI3BaHHbIE KOMOMHHPOBaHHBIM NMPUMEHEHHEM Si-mpemnapara,
ObUTH B OOJIBIIMHCTBE CIyYacB BBIIE CPEJHUX NPUOABOK, OOYCIOBICHHBIX TOJBKO IMPEINOCAJAOYHBIM HIH TOJBKO
JUCTOBBIM IPUMEHEHHEM Iperapara, HO He Bcerna npesbimanud HCPgs, a Takke ObIIM HAa ypOBHE MaKCHMAaIbHBIX
prOaBOK, OTMEUEHHBIX B BApHAHTAX C MPUMEHEHHEM TOJIBKO OJHO U3 CIIOCcO00B B cpeaneM 3a 2020-2022 rr.
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MpubasKa ypoXkalHOCTK
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Pucynok 8. Buusinue o6pabomox npenapamom Qoppuc Ha yposcatinocms, cpeornee 3a 2022-2023z22

CratucTHyeckass 00pa0OTKa AKCHEPUMEHTAJBHBIX JAHHBIX NPOJAYKTHBHOCTH COPTOB IOKasaja, 4YTO B
(dhopMHUpOBaHUU ypOXKAWHOCTH KapToens OoNbIMM BIUSHHEM obOnaman copt (daktop A) M KOHICHTpAIHS
npuMeHsiemoro arpoxumukara (¢akrop C) (tadn. 1). B menee Gmaronpustaeie o MeteoycinoBusMm 2021 u 2022 rona
BiusiHUE (akropa C (KOHIEHTpalUH) 3HAYUTEILHO BO3PACTAJIO.

Tabnuya 1
JloJis1 BJMSIHUS H3y4YaeMbIX ()AKTOPOB HA YPOKAHOCTH KapTodeist

ot Ylons BausHUA (paKTOPOB U UX COUCTAHUH Ha yposkalHOCTh KapTodens, %o

A B C AB AC BC IABC
2020 80,0 2,2 13,7 0,0 0,5 0,7 0,2
2021 20,4 4,5 31,0 1,1 27,3 1,5 1,3
2022 44,5 4,3 25,5 1,0 1,6 11,2 0,7
2023 68,6 3,7 16,3 1,0 0,4 1,9 0,9

KauecTBo kiyOHe# kapTodens 3aBUceso OT 03 U croco00B MpUMEHEHHs arpoxumukara Doppuc: B cpegHeM
3a 2020-2022 rr. o6paboTKK CIOCOOCTBOBAM MOBBIIICHUIO COJICPIKAHUS CYXOro BeriecTBa/kpaxmana Ha 0,6-1,3/0,5-
1,2% oTHOCHTENHHO 3HAaYCHUH HeoOpaboTaHHOTO KOHTpoIsA. HakorureHne ButamMuHa C MPaKTHUYeCKH HE W3MEHSIIOCH
O/ ISUCTBHEM 00pabOTOK, XOTSI POCIIEKUBAIACH HEKOTOPAsk TEH/ICHIINS CHIIKSHHUS 3TOTO mokasarens (tab. 2).

W3meHeHre OMOXMMHUYECKOTO COCTaBa KiIyOHel copra BeiMmmen moj BIUsSHHEM MpUMEHEHHs Si-Tpernapara
OblIa HECKOJIbKO MHOU. [IpoBOMMBIE 00pPabOTKHM pacTeHHil STOro copra Si-IpenapaTtoM MPAKTHYECKH HE M3MEHSITH
WK CHIDKAIIM COJEPKaHUe CYXOro BemiectBa/kpaxmana u Butamuna C. CoxepkaHue peaylHUpYIOIUX caxapoB UMEIIO
TEHJICHIMIO CHIYKCHUS BO BCEX BapUaHTax ¢ KPEMHHUEM U y copTa Beimmen, u y copra Bapsir.

Tabauya 2
IToka3aTenu kayecTBa K1yOHell kapTodens, cpennee 2020-2022 rr.
Criocos T me— Cyxoe BemI-Bo Kpaxman Buramua C Penymmp. caxapa
0OpaboTKH mpenapara, % % K % = K Mr% K % EK
KOHTPOJIIO KOHTPOJIIO KOHTpPOJIIO KOHTPOJIIO

Copt Bapsir

0,2 21,1 +1,1 15,4 +1,1 14,4 +0,3 0,30 -0,04

0,4 20,7 +0,7 15,0 +0,7 14,1 0 0,31 -0,03
(O6paboTka 0,6 21,2 +1,2 15,5 +1,2 14,1 0 0,26 -0,08
KTyOHE 0,8 21,3 +1,3 15,5 +1,2 14,0 -0,1 0,32 -0,02

1,0 21,2 +1,2 15,5 +1,2 14,2 +0,1 0,31 -0,03

1,2 20,1 +1,0 14,4 +1,0 14,0 -0,1 0,24 -0,11

0,2 21,0 +1,0 15,2 +0,9 14,4 +0,3 0,32 -0,02

0,4 20,9 +0,9 15,1 +0,8 13,5 -0,6 0,27 -0,07
giﬂzi?dg‘a 0,6 21,0 F10 153 R0 137 04 0,24 0,11

0,8 20,8 +0,8 15,1 +0,8 13,9 -0,2 0,27 -0,07

1,0 20,7 +0,8 14,9 +0,6 14,1 0 0,28 -0,06

1,2 19,7 +0,6 13,9 +0,5 15,4 +0,4 0,33 -0,02
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Oxonuanue mabauyvt 2

Cyxoe Ben-Bo Kpaxman Butamun C Penymup. caxapa
Crioco0 [KoHnenTpamms . . ’:t K .
0OpaboTKH penapara, % (% % MT% KoHTpOI (%0
KOHTPOJIIO KOHTPOJIIO o [KOHTPOJIIO
Copt Beimnen
0,2 20,6 -0,1 15,0 0 15,0 -0,5 0,24 -0,17
0,4 20,5 -0,2 14,9 -0,1 15,3 -0,2 0,26 -0,15
ObpaboTka 0,6 20,7 0 14,9 -0,1 15,2 -0,3 0,27 -0,14
KTyOHE 0,8 20,6 -0,1 14,8 -0,2 15,2 -0,3 0,27 -0,14
1,0 20,6 -0,1 15,0 0 15,1 -0,4 0,36 -0,05
1,2 20,3 +0,2 14,5 0 14,1 -0,6 0,39 -0,08
0,2 20,1 -0,6 14,3 -0,7 15,1 -0,4 0,32 -0,09
0,4 20,4 -0,3 14,5 -0,5 15,6 +0,1 0,32 -0,09
I?i*;ii‘l’;‘a 0,6 20,2 05 145 05 154 01 [0.30 0,11
0,8 20,3 -0,4 14,6 -0,4 15,6 +0,1 0,30 -0,11
1,0 19,7 -1,0 14,2 -0,8 15,6 +0,1 0,37 -0,04
1,2 19,9 -0,2 14,2 -0,3 14,8 +0,1 0,47 0
IHCP 5 1,3 0,9 0,7 0,03

B BapuaHTax ¢ KoMOMHHMpOBaHHON 00paboOTKOW (IO KIyOHsM M 0oTBe) B cperaneM 3a 2022 u 2023 rogpl
3HAUEHMs] M3y4YaeMbIX MOKa3aTejel YKJIAJAbIBAJIMCh B OOLIYI0 TEHICHIHMIO M HE JIEMOHCTPUPOBAIHM pE3YJIbTaTOB,
oOpararoimux Ha ceOst BHUMaHHS.

B pesysnbrare MoOBBILICHHS YPOXKAWHOCTH M TOBAapHOCTH IO/ BIMSIHUEM 00pabOTOK KpeMHHHCOAEpIKalluM
ynoOpeHneM OXKHAaeMO TOBBIIAICA W CcOOp IEHHBIX IUTATeIbHBIX KOMIIOHEHTOB € 1 TekTapa IOCaaoK.
MaxkcuManbHBIH BBIXOJ HYTPUEHTOB ¢ eIWHUNBI Iiomanu (cpemnee 3a 2020-2022 rr.) mo copty Bapsr nomydeH B
BapuaHTax ¢ kKoHueHTpamsmu 0,6-1,0% (mo xrybrsam)/ 0,4-1,0% (mo 6otBe): cyxoro BemecTBa 57-59 w/ra (nuoc 21-
25%), xpaxmana 41-43 wra (naoc 22-28%), sutamuna C 3,7-3,9 kr/ra (nmoc 10-18%); mo copry Bemmmen — B
BapuanTtax ¢ koHuentpauusmu 0,4-0,8% (oba cmocoba mpumeHeHus): cyxoro BemiectBa 53-54 w/ra (nmoc 8-10%),
kpaxmana 38-39 wra (nuoc 7-9%), Buramuna C 3,9-4,1 kr/ra (naoc 7-11%).

Ha xynuHapHble oka3aTeny KadecTBa KiIyOHei kapTodelisi IPUMEHEHHE N3y4aeMOoro Mpernapara TakkKe HPOsBISIIOCH
BO BCE TOfIbI HUCCIICIOBaHMI, Ooee sipko Ha copte Bapsr (puc. 9) ITo cpennepanHeMy copty Bapsr mo cymmapHOMy Oamty
KyJIMHApHOM OLEHKH, BKIIOUYAIOIIEH BKYC, IIOTEMHEHHE Bape€HOM M ChIPOH MSKOTH, a TakkKe pa3BapuMOCTb, JIMIUPOBaa
MPOJIYKIIKs BapuaHToB ¢ npumMenennem 0,4-0,8% pactBopos Si-nipenapata (00a crioco0a MPUMEHEHHS).

Hawnyumnit pe3ynerat no copty BriMmen monydeH B Bapuantax ¢ o0pabdotkoii kiryoneit 0,4-0,8% pactBopom
mpernapara, a Tak:ke B Bapuanrtax ¢ oopabdotkoii pacrenuii 0,2-0,8% pactBopa.

Camasi BBICOKas W3 TECTHPYEMBIX KOHIIEHTparmii mpemapara (1,2%) omIyTEMo CHIDKaa MOTPeOUTEIhCKHUE
CBO¥CTBa KITyOHEH.

OTHOCUTENbHbBIN CpeaHUM KyNUHapHbIM Bann

Bbaan
N O R N W R U N

02 04 06 08 10 1, 02 04 06 08 1,0‘&

O6paboTra wnybHel O6paboTia pacTeHuit
KoHueHTpauma paBodero pacrsopa, %

=@=COpPT BapAr  ==@==COPT BLIMMNE/l === KOHTPO/b

Pucynox 9. Brusinue obpabomoxk npenapamom Doppuc Ha KyIuHapHsie Kavecmed, cpeonee 3a 2022-2023z2

[onoxuTenpHOE NIEHCTBHE NMPOBOJUMBIX 00pabOTOK HA JISKKOCTh MPOJYKIUH B NEPHOJA OCEHHE-3MMHETO
XpaHeHHs TPOSBIIIOCH B CHIDKEHUH OOIIMX OTXOJOB OTHOCHUTEIBHO KOHTpoJs Ha 1,2-3,2% Ha copte Bapsr u Ha 0,4-
5,6% Ha copre Brimmen. Ilpm sTtoM Oonee CHIBHO 3TOT IOKa3aTelb yMEHBINAICA B BapHaHTax ¢ (ommapHBIM
NPUMEHEHUEM IIpenapara.

[IpenmymiecTBO M0 BEMWYHHE BBIXOAA 3IO0POBBIX KIyOHEHW Iocie AMUTENHHOTO XpaHeHHWs y copra Bapsr
nMenn BapuaHTsl ¢ 0,6-1,2% KOHIEHTpausIMH KPEMHHUEBOTO IMperapaTa He3aBUCHUMO OT crocoba nmpumeHernwus (90,7-
91,9%); y coprta Beimnien — 0,6-1,2% pabouero pactBopa 1o kiyousm u 0,6-1,0% — mo 6otse (88,6-90,5%).
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IIposiBeHHass OT3BIBYUMBOCTH KapTodess Ha NpUMEHEHHe o0paboToK Si-mpemnapaToM o0ecreyma BBICOKHE
mokazarenn »KoHoMmHm4Yeckod 3ddexruBHOCTH. B cpemHem 3a 2020-2022 rr. mo copry Bapsar camas Hum3Kas
cebectonmocts mpoxykuuu (5,9 py6./xr) m Hambompmmit ycioBHBIM moxon (56,8-59,5 TeIc. py0./ra) ot
JIOTIOJTHUTENBHOTO ypOXasi ITOJydeHbl B BapuaHTax ¢ npumeHenuem 0,6-0,8% pabouero pacrtsopa Si-mpemapara B
0JI0Ke BapHAHTOB C MPENNOCATOYHON 00paboTKO# KiyOHeH; 6-6,1 py0./kr u 48,8-56,5 ThIC. py0./Ta B 6JI0KE BAPHAHTOB
B (ommapHOH 00pabOTKON, COOTBETCTBEHHO.

ITo copty kaprodeins BoiMiesn 3KOHOMHYECKH 3HAYMMBbIE TIOKA3aTeIN NPOU3BOJICTBA JOCTUTHYTHI B BApHAHTAX
¢ mpumenenuem 0,4-0,6% pactBopa Si-nipemnapara mo KIyOHsAM: caMast Hu3Kasi ce6eCTOMMOCTh MPOAYKIHK — 6,2 py0./Kr
1 HanOONBIIWHA YCIOBHBIM OXOJA OT AOMOJHHUTENbHOro ypoxkas — 32,8-33 Teic. pyO./ra. B Omoke BapuaHTOB C
JIBYKPATHBIM HEKOPHEBBIM OIPBICKMBAaHHEM Si-TpernapaTtoM JIyqimmM o0pa3oM MposBuian cebs koHueHtparuu 0,4-
0,8%: cedecronmocTh cocTaBmia 6,3 py0./Kr, a YCIIOBHBIN JI0XOJ] OCTAJICS IPUMEPHO Ha TOM K€ YpOBHE, 4TO U B OJIOKE
¢ K1yOHeBoit 00padoTkoii 0,4-0,6% pactBopoMm — 33,3-34 ThiC. py0./Ta.

3akai0yeHue: B MOJICBOM ombITe ¢ kKaptodenem (2020-2023 rr.) Ha IEPHOBO-TIOA30IUCTOHN CylecyaHoil mo4se
(MockoBckast 007acTh) MONYYCHBI OKCIEPUMCHTANIBHBIE PE3YJIBTATH, MOATBEP)KAAIOIINE 3HAYMMBIM  pOCT
MPOXYKTUBHOCTH KyJBTYphl OT HMPUMEHEHHUS >KHUAKOTO KpeMHHuiicomepikamiero mpemnapata. [IpubaBku ypoxaiHOCTH
kaprodens cpenHepaHHETO copTa Bapsr B paspese Bcero ombiTa coctasunu 2,1-4,0 T (wum 9,7-15,2%); cpennecnenoro
coptra Bemmnen — 1,1-3,1 1 (unu 4,4-12,3%). TlonoxutenbHoe ACHCTBHE arpOXMMHUKATa OOBACHACTCS YIyYlICHHUEM
(DOTOCHHTETHYECKON JEATENFHOCTH II0CAZO0K, BBIPa3WBLICHCS B CHI)KEHHH JETPAIaliH XJIOpO(HIIOB, pocTe
¢dorocunTeTnueckoro norennuana (PIT) na 3,2-17,8% u uncroi npoxykruBHocTH potocuntesa (UDII) Ha 1,3-13,7%.
Oro obecneyusio ONOCPEOBaHHOE YBEIMYCHHE MOKazaTeleld pocTa W Pa3BUTHs PACTEHHH, a MMEHHO HaJ3EMHOM
6I/IOMaCCI)I, BEJUYMHBI JHUCTOBOM IMMOBEPXHOCTHU, MACChI U KOJINYECTBA KJ'Iy6HeI>i, a TaKXXC ITOBBINICHUC ITJIACTHUYHOCTH
pacTeHUi B CTPECCOBBIX YCIOBUSX.

Jons BiusiHuA copTa B JOPMUPOBAHUH YPOIKAHHOCTH 3aBHCENa OT METEOYCIIOBUI BET€TAlIMOHHOTO TIEpHoJia U
Bapeuposaia ot 20 10 80%. Crnocod nmpuMeHeHHs penapaTa He3HAYUTENIBLHO BIMSUT HA yPOXKaHHOCTD (OIS BIMSHUS —
2,2-4,5%), a BOT KOHIEHTpaumus IIpenapara 3Ha4uTenbHO (mosss BiusHHS —13,7-31,0%), mpudeM B MeHee
ONaronpuATHBIC MO METEOYCIOBUSM TOXBI 3TO BIHMSHHE CYIIECTBEHHO BO3pacTajo. bBombInyr0 OT3BIBUMBOCTH Ha
n3y4aeMblil Tpenapar IposBIIsI copT Bapsr.

ITo xommieKkcy XO3SHWCTBEHHO IEHHBIX NMPHU3HAKOB UI CPEAHEPAHHETO copTa Bapsr mydmuMmu oxas3aluch
BapuaHThl ¢ 0,6-0,8% koHUeHTpalmsaMu Si-penapata HE3aBHCHMO OT CIocoba o0pabOTKH, B KOTOPBIX IOBBILICHHE
OCHOBHBIX TOKa3aTeslell cocTaBuiIo: ypoxkaitHoctu — Ha 3,5-4,0 T (14-15%), c6opa xpaxmana — Ha 9-9,5 11 (25-28%) n
Butamuna C — Ha 0,6 xr (17%), KynTuHapHOW OLEHKU NMPOAYKIMU — Ha 3,8-6,6 Oania, yCIOBHOrO a0xoaa — Ha 55-57
Thic. py0. Jlis cpemHecmenoro copra BeIMmen JydiiMMH CTand BapHaHThl ¢ 00paOoTkoi kiyOHeidt 0,6%
KOHIIEHTpaIlMed mpenapaTa WIM JABYKPATHBIM JINCTOBBIM OINpBICKUBaHMEM KoHIeHTpamuamu 0,4-0,8%, B KOTOpPBIX
ypokalHOCTh moBbImIagack Ha 2,6-3,1 T (10-12%), coop kpaxmana — Ha 3 11 (7-9%), Buramuna C — va 0,3-0,4 kr (8-
11%), xynuHapHast orieHKa — Ha 2,2-2,7 Gania, yCIOBHBIN Joxo1 — Ha 28-34 ThIC. pyo.
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APPLICATION OF LIQUID SILICON-CONTAINING FERTILIZER FORRICE ON POTATOES
IN THE CONDITIONS OF THE CENTRAL NON-CHERNOZEM REGION
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Abstract. In a field experiment (2020-2023) with domestic potato varieties (Varyag and Vimpel) on sod-podzolic
sandy loam soil (the Moscow region), scientific results were obtained confirming a significant increase in crop
productivity from the use of a liquid silicon-containing fertilizer. The positive effect of the agrochemicals is explained by
the improvement of photosynthetic activity of plantings, which resulted in a decrease in chlorophyll degradation, an
increase in photosynthetic potential and the net productivity of photosynthesis. This mediated an increase in plant
plasticity under stressful conditions and led to an increase in plant growth and development indicators, namely biomass
and leaf surface size, mass and number of tubers. Varietal features in the accumulation of pigments, productivity, quality
of tubers, including shelf life, have been identified. The share of the variety's influence in the formation of yields depended
on the weather conditions of the growing season and ranged from 20 to 80%. The Varyag variety showed great
responsiveness to the studied fertilizer. It has been proven that, according to the complex of economically valuable
characteristics for the medium-early Varyag variety, the best options were with 0.6-0.8% concentrations of the Si fertilizer,
regardless of the processing method, in which the increase in the main indicators above the control was: productivity — by
3.5-4.0 tons (14-15%), starch harvest — by 9-9.5 ¢ (25-28%) and vitamin C — by 0.6 kg (17%), culinary evaluation of
products — by 3.8-6.6 points, conditional income — by 55-57 thousand rubles. For the medium-ripened Vimpel variety, the
best options were the treatment of tubers with 0.6% concentration of the drug or double leaf spraying with concentrations
of 0.4-0.8%, in which productivity, increased by 2.6-3.1 tons (10-12%), starch harvest — by 3 ¢ (7-9%), vitamin C — by 0.3-
0.4 kg (8-11%), culinary evaluation — by 2.2-2.7 points, conditional income — by 28-34 thousand rubles.

Keywords: potato, silicon-containing fertilizer, productivity, marketability, product quality, phytonutrient
accumulation.
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EFFECT OF GROWTH-REGULATING SUBSTANCES ON ENHANCING THE FIELD
GERMINATION OF ASPARAGUS (ASPARAGUS OFFICINALIS L.) SEEDS
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Abstract. This article presents the findings of a study on the effect of growth-regulating substances on the field
germination of asparagus (Asparagus officinalis L.), a non-traditional and export-oriented vegetable crop. In the
research, various seed treatment methods — namely soaking in water, and treatments with the growth regulators
“Zircon”, “Epin Extra” and “Gumi Mix Energy” were applied, and their effectiveness was compared with an
untreated control variant. According to the results, the laboratory germination rate of asparagus seeds ranged from
81% to 98%, while the field germination rate varied between 71% and 95%. The highest germination rate was observed
in the variant treated with “Zircon” where field germination reached 95%, which is 24% higher than the control. The
“Epin Extra” and “Gumi Mix Energy” treatments also enhanced seed germination by 18% and 14%, respectively. The
obtained results indicate that pre-sowing treatment of asparagus seeds with growth-regulating substances significantly
enhances their physiological activity and substantially improves germination under field conditions.

Keywords: asparagus, Asparagus officinalis, seed, field germination, “Zircon”, “Epin Extra”, “Gumi Mix
Energy”, growth-regulating substances.

Introduction

The field germination of seeds depends on several factors, including seed quality, sowing time and depth, soil
texture, temperature, and moisture conditions. In recent years, various growth-regulating substances have been applied
to seeds prior to sowing in order to enhance field germination rates.

The germination capacity of asparagus (Asparagus officinalis L.) seeds can be maintained for 3-7 years [5].
However, asparagus seeds germinate very slowly at low temperatures. In Poland, asparagus seeds sown under field
conditions typically emerge 4-6 weeks after planting. Low temperatures significantly prolong the germination period of
seedlings [2]. To ensure optimal seedling emergence, soaking seeds in water at 30°C prior to sowing is generally
recommended [8].

Studies have shown that the germination of asparagus seeds sown at 10°C can last up to 70 days from the day
of sowing [3], and that seed germination dynamics are influenced by soil temperature (up to 96 %) and moisture levels
(45-77 %) [3]. When seeds are sown at a depth of 2 cm, seedlings emerge after 46 days at 15°C and after 30-32 days at
20-30°C [4].

Asparagus is a non-traditional and export-oriented vegetable crop with significant potential for expanded
production under the conditions of our Republic. Achieving this requires the proper selection of high-yielding varieties
and hybrids, as well as the development of cultivation technologies based on the biological characteristics of the crop.
However, under the soil and climatic conditions of our region, sufficient scientific research on the cultivation
technology of asparagus has not yet been conducted.

Materials and Methods

The study on the field germination of asparagus (Asparagus officinalis L.) seeds was conducted at the
experimental fields of the Samarkand Scientific-Experimental Station of the Research Institute of Vegetable, Melon,
and Potato Crops.

Seeds collected during 2022-2024 were used in the experiment. Each treatment was arranged in four
replications, with 100 seeds sown per replication. To evaluate the effects of different growth regulators on field
germination, seeds were treated in several ways: (1) sown without any pre-treatment (control), (2) soaked in water, and
(3) treated with growth regulators “Zircon”, “Epin Extra” and “Gumi Mix Energy”.

For seed soaking, asparagus seeds were immersed in clean water for two days prior to sowing, with the water
replaced every 12 hours. Solutions of the growth regulators were prepared by dissolving 1 g of “Zircon” and 4 g each of
“Epin Extra” and “Gumi Mix Energy” in 100 ml of water. The seeds were soaked in these solutions for 18-20 hours
before planting. Seeds were sown at a depth of 3-4 cm in the field.

All observations, measurements, analyses, and calculations in the field experiment were carried out according
to generally accepted methodologies and recommendations [1, 6, 7].

Results and Discussion.

In the propagation of asparagus (Asparagus officinalis L.) by seeds, two main methods are commonly used: (1)
raising seedlings in greenhouses before transplanting, and (2) direct sowing of seeds in open fields. Raising seedlings in
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greenhouses is considered more favorable, as it provides optimal moisture and temperature conditions required for
uniform germination.

In developed countries, direct sowing of asparagus seeds in open fields is the traditional practice. Although this
method involves fewer technological operations, seed germination under field conditions is usually lower compared to
laboratory or greenhouse conditions, resulting in reduced plant density in the field.

To achieve better germination under field conditions, it is recommended to soak asparagus seeds in water at 30
°C prior to sowing [9]. Asparagus prefers fertile soils with a pH of 6.5-7.0. The plant requires sufficient moisture but is
sensitive to excessive water, which can cause young shoots to rot.

Asparagus seeds begin to germinate at a temperature of +10 to +12 °C. The optimal temperature for plant
growth ranges from +20 to +25 °C. Mature plants can tolerate low temperatures down to —25 to —30 °C, while young
seedlings withstand —5 to —7 °C and can also survive prolonged drought conditions [10].

Mature asparagus seeds are typically very dry, with a relative moisture content of 9-11%. Consequently, they
cannot germinate until sufficient water is absorbed. Water uptake leads to seed swelling, activation of enzymes,
increased respiration, and the breakdown of nutrient reserves.

According to the results of this study, the laboratory germination rate of asparagus seeds treated with growth-
regulating substances ranged from 81% to 98%. This reflects the seeds’ internal physiological state and biochemical
activity. The highest germination rate (98%) was observed in seeds treated with the “Zircon” preparation. High
germination rates were also recorded in seeds treated with “Epin Extra” and “Gumi Mix Energy” reaching 95% and
93%, respectively (Table 1).

Table 1
Effect of Growth-Regulating Substances
on the Field Germination of Asparagus (Asparagus officinalis L.) Seeds, 2023-2025
Germinated seedlings
Ne | Seed treatment Laboratory + Compared to | Field germination, | + Compared to the
germination, % the control % control
1 | Untreated (control) 82 - 71 -
2 | Soaking seeds in water 85 3 78 7
3 | Zircon 98 16 95 24
4 | Epin Extra 95 13 89 18
5 | Gumi Mix Energy 93 11 85 14

Although the field germination of asparagus seeds was slightly lower compared to the laboratory results, the
overall trend remained consistent. The field germination rate ranged between 71% and 95%, which can be explained by
the influence of environmental factors such as temperature, moisture, soil structure, and other field conditions.

The experiment revealed that treating asparagus seeds with growth-regulating substances had a positive effect
on their field germination. The highest germination rate (95%) was recorded in the variant treated with the “Zircon”
preparation, which was 24% higher compared to the untreated control.

Similarly, seeds treated with “Epin Extra” and “Gumi Mix Energy” showed field germination rates of 89% and
85%, respectively — 18% and 14% higher than the untreated control, but 6-10% lower than the “Zircon” treatment.

When untreated seeds were sown directly in the field, their germination rate was 71%, which was 7% lower
than that of seeds soaked in water, 24% lower than the “Zircon” treatment, and 18% and 14% lower than the “Epin
Extra” and “Gumi Mix Energy” treatments, respectively.

Although soaking seeds in water is a relatively simple method, it increased germination by 7% compared to the
control. This improvement is likely due to the softening of the seed coat in water, which facilitates respiration and
activates physiological processes within the seed.

Conclusion

Treating asparagus (Asparagus officinalis L.) seeds with growth-regulating substances significantly increases
their germination under both laboratory and field conditions. The highest result was obtained with the “Zircon”
treatment, demonstrating its effectiveness in enhancing seed germination and suggesting its practical applicability for
improving field emergence. The “Epin Extra” and “Gumi Mix Energy” preparations also showed positive effects,
indicating that their use is advisable to enhance the physiological activity and vigor of asparagus seeds.
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BJIUSHUE IPEITAPATOB CTUMYJIMPYIOIUX POCT PACTEHUI HA MOJIEBYIO
BCXOXECTBH CEMSH PACTEHUS CITAPKHU (ASPARAGUS OFFICINALIS L.)
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Annomayus. B oannou cmamve npeocmagienvl OAHHblE O GIUAHUU NPENaApamos, CIMUMYIUPYIOWUX pocm
pacmeHuli HA 6CXOHCECMb CeMAH HEeMPAOUYUOHHO20 U IKCNOPMHO20 O080WHO20 pacmeHus cnapicu (Asparagus
officinalis L.). Ilpu ucciredosanuu RPUMEHANUCH PA3IULHO20 POOA 0OPABOMKIL CEMSIH, O eCb 3AMAYUBAHUe UX 6 800
¢ npenapamamu “Lupxon”, “Onun Dxcmpa”, “I'ymu mukc energy” u ux sgpgpexmusnocmv bvlia conocmasiena c
KOHMpObHbIM sapuanmom. Ilo pezynomamam ucciedoganuii Obii0 YCMAHOBAEHO, YUMo 1A0OPAMOPHAS BCXOHCECHTb
cemsan usmensiace 6 npeoenax 80-98%, a nonesas ecxooicecmo 71-95%. Cambiii blcokuil pe3yriomam HabIo0aNCss NPU
ucnonvzoeanuu npenapama “Llupxon” npu xomopom nonesas écxodicecmv cocmasuia 95%, smo no cpaemenuio c
KOHMPOAbHbIM 8apuanmom na 24% 6oavue. Takum 06pazom, 6cxodircecms CeMan npu npUMeHeHuy npenapamos “Inun
akempa” u “I'yvmu mukc energy” coomeemcmeenno yeenuuunacy na 18% u 14%. Ilo pesyrbmamam ucciedosarnuii
npuMeHeHue npenapamos CIMUMyIUpYIoWux pocm pacmeHuti neped nocaokol CeMsaH CRapiIcu 3HAYUMENbHO YCUIUdem
@usuonozutecKylo akmusHOCHb CEMAH, A MaKdice YBeaudueaem Cmenetb Ux noae8ou 8CX0Ncecmi.

Kniouesvie cnosa: cnapoica, cemena, nonesas ecxoocecmv, “Llupkon”, “Onunm Oxcmpa”, “I'vmu muxc
energy’”’, npenapamol CMUMYIUPYIOUjUe pocm pacmenui.
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Abstract. The article presents the results of laboratory studies conducted on a device designed for tiered
sowing of cotton and companion crop seeds. In this study, a tiered sowing technology was developed and tested using a
specially designed seeder that allows simultaneous sowing of cotton and beet (companion crop) seeds at different
depths. The quality of sowing and resulting yields were analyzed to evaluate the agrotechnical effectiveness of the
proposed technology.

Keywords: companion crop, binary sowing method, intermediate crop, device, intermediate covering tool,
compacting-furrow-opening roller, furrow-opening element.

Introduction The rapid growth of the world's population has led to an increasing demand for food. However,
the expansion of deserts, along with the reduction of agricultural land due to housing, industrial, and infrastructure
construction, has made agricultural production increasingly complex [2, 5, 8, 9].

To meet the rising demand for food, many countries have adopted the ‘intercropping’ system, which enables
efficient land use by cultivating two or more crops simultaneously or in different seasons. In intercropping systems, crops
are grown in mixed, strip, parallel, or alternate rows, providing higher productivity and better soil utilization [1, 4].

Considering that cotton is cultivated on over 31.5 million hectares in 84 countries worldwide, the development
of tiered sowing technology for cotton and companion crop seeds is of great significance.

Materials and Methods. In this study, a tiered sowing technology for the simultaneous planting of cotton and
companion crop (beet) seeds was implemented.

The objective of the research was to cultivate beet as a companion crop and to determine the yield performance
of both the main crop (cotton) and the companion crop under field conditions

Tiered Sowing Technology of Cotton and Companion Crop Seeds

The proposed tiered sowing technology for cotton and companion crop seeds is presented in Figure 1. The
technological process of simultaneously sowing cotton and companion crop seeds using the cotton seeder operates as
follows: The scraper (1) removes large soil clods and plant residues from the field surface (Section I-1), pushing them to
both sides of the movement path of the opener (Section Il-11), and thereby clearing the furrow zone. The sliding shoe
(poloz) (2) cleans the furrow path from remaining clods. Due to the large surface area of the sliding shoe, the opener
blade and the compacting foot are prevented from penetrating too deeply into the soil, ensuring the formation of furrows
with uniform depth (Section I11-111). As a result, the opener maintains a consistent depth and distributes seeds evenly
along a straight line (Section IV-1V). The secondary scraper (3) laterally shifts the displaced clods away from the
working area of the covering device. The intermediate covering tool (4), located at the end of the opener, covers the
cotton seeds with a 2-3 cm soil layer (Section V-V). Using the compacting—furrow-opening roller (5), the soil above the
cotton seeds is compacted, after which a second U-shaped furrow is formed (Section VI-VI) for the placement of
companion crop seeds. Through the seed tube (6) connected to the companion crop seed hopper installed on the cotton
seeder, the companion crop seeds are released by the tubular seed metering mechanism (Section VII-VII). Once both
cotton and companion crop seeds are placed in the soil, the main covering device (7) covers them completely (Section
VII-VIII). Finally, the compacting roller (8) ensures firm seed-to-soil contact between the cotton and beet seeds,
improving germination and soil moisture retention (Section IX-1X) [3, 6, 7].
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1, 3 —scrapers; 2 — sliding shoe; 4 — intermediate covering tool;
5 — compacting-furrow-opening roller; 6 — seed tube; 7 — main covering tool; 8 — compacting roller
Figure 1. Tiered sowing technology of cotton and companion crop seeds and their working parts

Results and Discussion.The results of the conducted experiments indicated that when using the tiered sowing
seeder for cotton and companion crops, the angle of the intermediate covering tool relative to the direction of motion
was 30°, the diameter of the compacting-furrow-opening roller was 160 mm, and the height and width of the furrow-

opening element were 20 mm and 30 mm, respectively.

When evaluating the sowing quality of cotton and companion (beet) seeds sown using the developed
technology, yield performance was considered as the primary criterion.This is because optimal sowing depth and
sufficient soil compaction create favorable conditions for seed germination. Proper contact between the seed and the
soil ensures better moisture retention and promotes healthy plant growth and development. Therefore, yield serves as a
key indicator of both the agrotechnical efficiency of the developed unit and the accuracy of the sowing process.

The experiments were carried out in 2025 on a 10-hectare field of the Information and Consulting Center of the
Samarkand Agroinnovations and Research Institute using the proposed technology and equipment for the simultaneous

sowing of cotton and beet seeds.
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a) rear view b) side view

Figure 2. Experimental prototype of the tiered sowing device for simultaneous planting
of cotton and companion crop seeds (rear view (a) and side view (b))

In October 2025, the harvested crops were collected, and their yields were determined. For this purpose, four
rows (three experimental and one control) were selected from the beginning, middle, and end of the field, as well as 10-
meter-long sections from the start, middle, and end of each row.

The crops from the selected rows were harvested manually and weighed using a scale.The obtained results are
presented in Table 1.

According to the results of experiments conducted on a 100100 m field, the average yields of cotton and
companion (beet) crops were 47.9 c/ha and 143.9 c/ha, respectively.

The yield values across the beginning, middle, and end sections of the field were close to each other,
confirming that the developed device ensured uniform seed placement depth and consistent soil compaction.

Table 1
Yield of the main and companion crops
Field Row Cotton yield per row, kg Average Beet yield per row, kg Average
section sequence beginnin middle end yield  per beginnin middle | end yield per
number | P Tom tom | 1omke ™™™ B | Tom | 10m ko
Beginning | 1 3,43 3,71 3,58 3,57 11,1 11,5 10,9 11,17
2 3,6 3,43 3,51 3,51 10,8 111 11,2 11,03
3 3,55 3,43 3,52 3,50 11,4 10,5 10,8 10,90
4 3,77 3,41 3,64 3,61 - - - -
Middle 1 3,76 3,45 3,61 3,61 11,2 111 10,8 11,03
2 3,48 3,6 3,55 3,54 10,8 10,7 11,3 10,93
3 3,71 3,53 3,63 3,62 10,6 10,8 10,7 10,70
4 3,66 3,55 3,58 3,60
End 1 3,47 3,7 3,57 3,58 10,8 11 10,9 10,90
2 3,57 3,4 3,44 3,47 111 10,9 111 11,03
3 3,78 3,67 3,42 3,62 10,6 11 10,5 10,70
4 3,79 3,78 3,74 3,77 - - - -
a) Measurements taken during the 2025 growing season (1 m) b) Measurements of the longitudinal cross-section in 2025 (50 cm)

Figure 3. Process of measuring the distance between planted beet plants
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Figure 4. Process of determining crop yield

Conclusion. The experimental results showed that in the control plots, where only cotton was cultivated, the
yield amounted to 48.1 c/ha.

Using the proposed technology, which enables simultaneous sowing and cultivation of cotton and beet seeds at
different depths under strict agrotechnical requirements, yields of 47.9 c/ha for cotton and 143.9 c/ha for beet were
achieved. Although the cotton yield was 0.2 c/ha lower compared to the control plots, the simultaneous cultivation of
companion crops created an opportunity to obtain additional production, thereby increasing overall land-use efficiency.
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Annomayusn. B cmamve npeocmagnenvt pezyibmamsi 1AOOPAMOPHBIX UCCACO0BAHUL  YCMPOUCMEA,
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Abstract. This article presents the test results and economic efficiency of an automatic seedling planting device
designed for afforestation in desert pastures. The machine operates by applying strip tillage beneath the turf layer,
allowing phytomeliorative seedlings to be planted without disturbing the existing vegetation cover.

Keywords: degradation, phytomelioration, spiral barrier, rotary base, flat-cutting disk, cutting-lifting knife.

INTRODUCTION

One of the pressing global environmental challenges today is drought, and Uzbekistan is among the countries
most severely affected by it. Drought significantly hampers agricultural productivity and adversely impacts the
livelihoods and living conditions of the population [13]. In response to this, researchers have been actively engaged in
scientific studies aimed at combating drought. In particular, modern technical and technological solutions are being
proposed to restore and rehabilitate degraded lands in Uzbekistan.

The selection of phytomeliorative plant species suitable for improving and rehabilitating such areas is based on
scientific research [8]. Both seeds and seedlings of these plants are being used to develop technical tools for sowing [2,
4, 6] and transplanting [10] on degraded lands. In recent years, transplanting of vegetation using seedlings has become
increasingly widespread, with the implementation of automatic planting devices for seedlings with both open and closed
root systems [1, 9, 11, 12, 14]. These devices, however, are mainly designed for transplanting vegetable crops.

Scientific investigations have also been conducted on improving desert pastures through seedling-based
planting methods [3, 5]. In recent years, considerable research and practical applications have been carried out in
developed countries regarding the use of robotics in agricultural operations, including seedling transplantation [7, 15].
The primary aim of these efforts is to enable autonomous robots to perform multiple operations simultaneously.

The automatic seedling planting device proposed by the authors is designed specifically for transplanting
phytomeliorative seedlings. It is an energy- and resource-efficient mechanism that preserves the natural turf layer in
over 97% of the treated pasture areas. Compared to existing machines, this device is structurally simpler and easier to
operate.

MATERIALS AND METHODS

A prototype of a two-row (sectional) combined automatic seedling planting device, designed to apply strip
tillage beneath the turf layer of desert pastures, was developed. The field experiments were conducted at the
experimental site of the Karakul and Desert Ecology Research Institute, located in the Nurota region. During the
research, the newly developed planting device was coupled with New Holland TLS tractors, operating at a working
speed of 0.8-1.26 m/s.

Throughout the field tests, key agrotechnical parameters of the device were evaluated, including: the working
width, tillage depth, spacing between transplanted seedlings, depth of seedling placement, and the angle of turf layer
displacement. These assessments were carried out under conditions specific to desert pasture ecosystems where strip
tillage is performed beneath the turf without disturbing the surface vegetation.

RESULTS AND DISCUSSION

Figures 1 and 2 illustrate the overall structure and operational process of the automatic seedling planting device
designed for strip tillage beneath the turf layer of desert pastures. Table 1 presents the key parameters of the developed
device, while Table 2 provides its technical specifications.

The automatic seedling planting device (Figure 1), designed for strip tillage beneath the turf in desert pastures,
consists of an automatic transplanting mechanism mounted on the main frame. This mechanism includes a spiral guide
and rotating base, a flat-cutting disc, a cutting-lifting blade, a sharp-angled coulter, and a compaction roller.

These components work in coordination to carry out strip tillage under the sod layer without disrupting the
surface vegetation, enabling precise and efficient planting of phytomeliorative seedlings.

© Ergashev |., Tashtemirov B., Namazov F. / Opramies W.T., Tamrremupos b.P., Hamazos @.A., 2025
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Table 1

Main Parameters of the Automatic Seedling Planting Device for Strip Tillage Beneath Turf in Desert Pastures

No. | Name of Indicator Designation Value
1 Working depth of the disc blade, cm ay 10

2 Width of the area lifted under the sod layer, cm by 23-29
3 Depth of tillage under the sod layer, cm a, 15-17
4 Diameter of the rotary plate, mm D, 500

5 Rotary plate speed, 1/s [OR 0.62
6 Length of the guiding chute, cm Iy 80

7 Angle of the guiding chute relative to the horizon, degrees O 80

8 Upper diameter of the guiding chute, cm D, 6.5

9 Lower diameter of the guiding chute, cm d, 55
10 Diameter of the supporting wheel, m D, 0.5
11 Number of transmissions to the rotary plate i 2-4
12 Upper width of the planter, cm b, 90

13 Lower width of the planter, cm by 75

14 Height of the planter, cm H, 150
15 Front length of the planter, mm 10 122
16 Side length of the planter, mm l, 180
17 Opening angle of the planter wings, degrees 2%e 44

18 Rear angle of the planter, degrees [ 10

19 Soil penetration angle of the planter, degrees ap 30

rear view (a)

side view (b)

Figure 1. Experimental prototype of the automatic seedling planting device for strip tillage beneath
the turf layer in desert pastures (rear view (a) and side view (b))

Figure 2. Operational view of the automatic seedling planting device performing strip tillage beneath the turf layer in desert pastures
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Table 3
Technical Specifications of the Automatic Seedling Planting
Device for Strip Tillage Beneath Turf in Desert Pastures

No. Specification Value
1 Type of device Mounted
2 Compatible tractor class 0.9-1.4
3 Operating speed 0.84-1.4 m/s
4 Working width 1.8-24 m
5 Type of sod cutter 2 flat discs
6 Number of cutting-lifting blades 2
7 Working depth 15cm
8 Number of planting units 2
9 Type of planting unit Box-type with channel entry at sharp angle
10 Type of compaction roller Cylindrical
Number of compaction rollers 2 pairs
Number of supporting wheels 2
11 Overall dimensions (H x L x W) 14mx13mx24-27m
12 Weight 280 kg

To determine the agrotechnical and energy efficiency of the device, comparative field tests were conducted. For this
purpose, field trials of the developed prototype of the two-row (sectional) combined device equipped with experimental
working units were carried out at the field testing site of the Karakul Sheep Breeding and Desert Ecology Research Institute,
located in the Nurota district. The evaluation results of the compared aggregates are presented in Table 3.

The results of the production tests showed that, although the degree of soil crumbling after tillage by the
combined device was slightly lower compared to other machines, it is capable of performing several technological
operations in a single pass. Additionally, it processes only 5-10 % of the total field area, resulting in a 60% reduction in
fuel consumption and a 64% increase in overall work efficiency.

Table 4
Evaluation of Comparative Performance Results of the Devices
Performance Indicators Existing (KPM-1.8) Proposed Device (KPIIM- 2,4B)
Aggregated tractor New Holland TS 135 New Holland TS 135
Operating speed, km/h 4.1 4.6
Tillage depth (set), cm 20 15
Tillage depth (average), cm 20.3 15.3
Tillage depth (std. deviation) 1.3 0.86
Tillage depth (coefficient of variation), % 6.1 5.6
Seedling burial depth (set), cm 20 12
Seedling burial depth (average), cm 20.08 13.2
Seedling burial depth (std. deviation) 0.76 0.55
Seedling burial depth (coefficient of variation), % 3.77 5.46
Coverage width (set), cm 180-240 180-240
Coverage width (average), cm 180 180
Processed area, % 30-35 5-10
Crumb structure degree, % 714 72.8
Fuel consumption, kg/ha 8.2 74
Productivity, ha/h 0.50 0.82

Using the proposed automatic seedling planting device designed for strip tillage under the sod layer of desert
pastures, it is possible to plant phytomeliorative seedlings at a depth of at least 10-12 cm while maintaining the
specified plant spacing and row-to-row distance.

Table 5
Efficiency of Technical and Economic Indicators When Using the Equipment
Ne Name of Indicators and Unit of Measurement KPM-1,8 New (Recommended | Reduction Rate, %
Machine)

1 2 3 4 5
1. Labor costs, man*h/ha 8,2 3,0 63,4
2. Labor costs regunred to implement the annual load of 864 360 58.3

the new machine, man<h/ha
3. Annual savings in labor remuneration costs, man<h 504
4, Total costs per hectare, UZS/ha 4447437 287146,5 35,4
5 Capital required to implement annual workload, 414949255 | 31145286,3 24,9

UZS/ha
6. Annual economic efficiency, UZS 17646158,484
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When the developed device for strip tillage of the sub-sod soil of desert pastures and seedling planting was
applied to desert pasture conditions, labor productivity increased by 64% compared to devices designed for planting
open-root seedlings. Fuel consumption was reduced by 60%, and operational costs decreased by 60% as well.
Moreover, it was possible to preserve 90-95 % of the existing vegetation cover. The use of a single unit of the strip-
tillage and seedling-planting device for desert pastures provided an annual economic benefit of 17,646,158.484 UZS.

CONCLUSIONS

1. The theoretical and experimental studies confirm that the developed machine for strip-wise soil processing
and seedling planting in desert pastures reliably performs the designated technological operations. Its performance
indicators fully comply with agro-technical requirements and the technical specifications.

2. When applied in desert pasture conditions, the developed machine improves labor productivity by 60%
compared to existing technologies. Additionally, it reduces fuel consumption by 60% and operating costs by 31,3%.
Consequently, the annual economic benefit obtained from using a single unit of this machine reaches 14,519,956.084
uzs.
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Abstract. This article presents the results of a study conducted to examine the elements of the yield structure of
the most important variety of oilseed rape Yuntai (St.), included in the State Register, and 6 varieties imported from
abroad. At the same time, the results obtained using the Shapiro-Wilk test in the STATA 2014 program showed that the
number of cotyledons per plant is reliable at the 5% level and had a normal distribution, and the yield indicator is
reliable at the 10% level and had a normal distribution.

Keywords: winter rape, productivity, yield components, biometric and morphological indicators, introduction,
soil-climatic conditions, variety, accession.

Introduction

Today, global warming and drought-induced climate change have become among the most pressing global
challenges. Environmental degradation, climate shifts, water scarcity, and geopolitical tensions have made the study of
biodiversity in oilseed crops an urgent issue. According to the Food and Agriculture Organization (FAO), 21 types of
oilseed crops are cultivated worldwide across 324.5 million hectares, yielding about 1,101 million tonnes of vegetable
oil. The main contributors are oil palm, soybean, cottonseed, rapeseed, and coconut. Globally, winter rape ranks second
among oil crops after soybean.

Materials and Methods

The study was carried out using rapeseed accessions imported from Germany (Dominator, DK Expectation,
LG-Areti, llona, Inv 1266 CL, and Aganos) and the Yuntai variety registered in the State Register. Field experiments
were conducted under irrigated conditions in Samarkand region to identify early-maturing, high-oil-content, and high-
yielding accessions suitable for local agro-climatic conditions. The experiments were based on standard methodologies,
including 'Methodology of Field Experiment' (Dospekhov, 1985) and 'Field Experimentation Methods' (2007). The
normality of the studied variables was tested using the Shapiro-Wilk test (STATA 2014), and correlation relationships
were evaluated using Microsoft Excel.

Results and Discussion

According to the results, the Dominator accession exhibited the highest number of siliques per plant (519),
while the Ilona accession showed the lowest (143). Statistical analysis in STATA confirmed the significance of these
differences. In terms of productivity, Dominator again led with 44.7 g per plant, while Ilona recorded the lowest
productivity (12.01 g per plant).

Some vield components of winter rape (2023-2024).

600 30
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400 20
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200 10
100 5

0 0

Yuntai LG-Areti Dominator Aganos Inv 1266 CL Ilona
Expectatlon
‘ = The number of siliques per plant (pcs) mmm Yield, g/plan Yield, c¢/ha ‘

Figure 1. Some yield components of winter rape (2023-2024)
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Table 1
Yield structure components of winter rape varieties and accessions
Ne Accession No. of Silique No. of seeds 1000-seed Productivity
siliques per length (cm) per silique weight (g) (9/plant)
plant
1 Yuntai (St.) 513 6.0 25 454 43.7
2 LG-Avreti 504 55 26 4.42 427
3 DK Expectation 310 6.0 24 4.46 254
4 Dominator 519 6.5 28 4.56 44.7
5 Aganos 347 7.0 30 451 29.6
6 Inv1266 CL 500 5.5 20 4.48 42.5
7 llona 143 6.0 22 4.36 121
Table 2
Results of the Shapiro-Wilk test (STATA 2014)
Ne Variable Prob > F
1 Plant height 0.056**
2 No. of siliques per plant 0.053**
3 Productivity 0.074*
Conclusion

It can be concluded that the number of siliques per plant and productivity are among the most important yield-
determining indicators in winter rape. Increases in these yield components lead to higher overall productivity. However,
these characteristics are genotype-dependent and vary under different soil and climatic conditions.
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3JEMEHTBI YPOKAMHOCTHU COPTOB M OBPA3IIOB O3MMOI'O PATICA

1 2 4
B.M. Smonky:os’, I.X. Boomupsaes?, I'.H. Toraesa’, M.!. Co6up:xonos
1 2 4
jouenT, 2 mpodeccop, ® kauauaaT Hayk, * MarucTp
1-4 o o o
CamapkaHICKHI arpOMHHOBAIIMOHHBIN U UCcIeoBaTeIbCckiii yHuBepenuTeT (Camapkann), Y30eKkucTan

Aunnomayusn. B Oannoil cmamve npedcmaeienvl pe3ynbmamsl UCCIe008AHUS, NPOGEOEHHO20 NO U3YYEHUI)
INEMEHNO8 CMPYKMYPbl YPOIICAUHOCMU 8adiCHeliwe20 copma panca macauunozo FOuwemaii (St.), exniouennozco 6
T'ocyoapcmeennwiti peecmp, u 6 copmos, umnopmupyemvix uz-3a pybeosca. Ilpu smom nonyuenuvie pe3yiomamsi ¢
ucnoavzoganuem mecma Ilanupo-Yunxa 6 npoepamme STATA 2014 noxazanu, umo Koauuecmeo cemsoonei Ha
pacmeHuu 00CMO8epHO Ha yposHe 5% u umeno HOpMAIbHOe pacnpeodeneHue, a NOKA3amenb YPO*CaAtHOCMuy 00CMo8epHO
Ha yposre 10% u umen HopmanvbHoe pacnpedenenue.

Knrwuegvie cnosa. o3umvlii panc, YpoocanHOCmb, INEeMEHmMbl  YPOJCAUHOCMY, Ouomempuieckue u
MoponocuuecKkue noxazamenu, UHMpPOOYKYUsl, NOYSECHHO-KIUMAMUYECKUue YCi08us, COpn, copmoodpasybi.
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JAJAKTUYECKHUE ACHEKTHI PACCMOTPEHMS XYJIOKECTBEHHOM PEUH,
HAIIPABJIEHHBIE HA YYEBHO-METOJUYECKOE BOCIIPUSITUE IUTEPATYPHBIX
INPOU3SBEAEHUU CTYAEHTAMUN-CJIOBECHUKAMMH (A3bIKOBOU KOMITIOHEHT)

JI.B. KopoTkoBa, KaHIUIAT QPUIOIOTHIECKIX HAYK, TOLEHT
denepanbHOE rOCYIapCTBEHHOE OOPKETHOE 00Pa30BaTEIbHOE YUPEKICHUE BHICLIEr0 00pa30BaHuUs
«CapaToBCcKuii HAIMOHAIBHBIN HCCIIEIOBATENbCKAN ToCy1apcTBEHHBIN yHIBepcuTeT uM. H.I'. UepHBImIeBCKOT0»
(r. CapatoB), Poccuiickas ®enepanus

Annomayusn. B cmamve paccmampugaromes: NPaKmMuyeckie UHCMpyMeHmaibHble no0X00bl PUMoOpPUYecKo2o
OCMBICIIEHUST TUMEPAMYPHO-XYO0ICECMEEHHbIX MEKCMOE8 PYCCKOU KIACCUKU C MOYKU 3PEeHUsl UX YerecoodpasHoCmu,
UHPOPMAYUOHHO-TIOSUUECKOU 3A6EPULEHHOCTIU U KOMMYHUKAMUGHOU HANPAGLEHHOCMU 0CYUeCmeIIsieMble NOCPeOCmEoM
0emanbHO20 AHANU3A MeX UNU UHBIX SI3bIKOGbIX €OUHUY, UCNOb3YEMbIX AGMOpAMU 8 Npoyecce peuesozo 0OWeHUs ¢
yumamensimu.

Knrwuesvie cnosa: pumopuka, ouckyccusi (Hayunas, y4eOHO-HAYHUHAS OUCKYCCUU), Peuedol akm, peueedsi
UHMOHAYUSL, CILOBO, MPON, KOHYEnm.

AKTyanbHOCTh W HOBHU3HA IPEJICTABICHHON pPa0OTHI 3aKIIOUCHBI B MOAXOJAaX K IMOCTPOCHHIO OOy4YCHHS
PYCCKOMY SI3BIKY B BBICIICH ITKOJIE Ha OCHOBE MOJIYYCHHUS IMPOYHBIX 3HAHUH 00 ero yCTpOUCTBe U (PYHKIIMOHHPOBAHUHY;
YMCHHS TIONB30BATHCSA €ro TPAaMMATHUYSCKUMH W CHHTAKCHYSCKIMH pecypcaMH,; HWHTEHCHBHOTO pPa3BHTHA
PEYEMBICITUTENBEHBIX CITOCOOHOCTEH CTYICHTOB.

W, npetictButenpHO. YcTosBIIMECS (OPMBI MPEMONABaHUS JTUHTBUCTHYECKOTO aHANM3a TEKCTa MO3BOJISIOT
PEIIUTh BOIIPOCHI OOMICSI3BIKOBOTO pa3BUTHA ydammxcs. [IpemomaBaHume BO MHOTOM 3aBHCHT OT BHIOB pPEYeBOI
JACATCIBHOCTHU: OCMBICIICHHOTO U TOYHOT'O MMOHUMAHUA 4Yy>KOI'O BbICKa3bIBAHUSA, T'PAMOTHOT'O U3JIOKCHUA CO6CTBCHHBIX
Cy)KIEGHHII B METOHONOTHYECKON TNpakTHKe MPUMEHEHHs 3HaHUM o murepaTrypHoM s3bike. Kak crnenctsue,
UCIIONIb30BaHHE 0a30BbIX SI3BIKOBEJUECKMX HABBIKOB (OPMHUPYIOMIMX aCMEKThl MPO(ECCHOHATBHOTO MBIIIICHUS
CTYACHTOB—CJIOBECHUKOB ABJIACTCS OHHOﬁ M3 HACYUIHBIX 3aJa4 MCETOIUKHU o6yquI/1;1 Q)HHOHOFI/ILIeCKOMy aHaJIu3y
TEKCTA.

HampaBiieHHOCTh paccMaTpUBaeMOTO MCCIIEJOBAHUS JIOJKHA OBITh OCJIOKHEHA OpraHu3alvell PUTOPUUYECKOM
MOJTOTOBKH B paMKaX CHCTEMHOTO OITBITa OCBOCHHS PYCCKOT'O JIMTEPAaTypHOTO s3bIKa ydammmucs. Haydxas
3HaYMMOCTh YKa3aHHOW TPOOJEMATHKH M €€ HEeJOCTATOYHAs HW3YYECHHOCTh CIy’)KAT HCXOIHBIM MOMEHTOM IS
000CHOBaHHS METOIUYECKOH CHCTEMBI pAa3BUTHA YHUBEPCAIBHBIX CIIOCOOOB OOYYeHHS B BEICHICH MIKOJE —
OTIpEeNICICHUsT YPOBHS CIIOCOOHOCTEH CTYNEHTOB CO37aBaTh CBS3aHHBIC pEUCBBIC BBICKA3BIBAHHA B TIOJHOM
COOTBETCTBHUH C TPEOOBaHUSIMHU TOCYAAPCTBEHHOTO 00pa30BaTEIHLHOTO CTaHAapTa BRICIICH MIKOIEI [50].

Tak, B YacTHOCTH, WHTErpamus TUQQPepeHIUPOBaHUS JIEKCHIECKOH, TpaMMaTHYeCKONH M CHHTaKCHYECKOU
OCHOBBI M3y4a€MOI'o TEKCTa C Y4Y€TOM (byHKL[I/IOHaJ'II)HO-CTI/IJ’H/ICTI/I‘IQCKI/IX OCO6GHHOCTCI>’I IIOCJIECIHETO U BBCJICHUC B
Z[I/II[aKTI/I‘IeCKI/Iﬁ MaTepual KOHCTPYKTHBHBIX MOJ0KEHUH PUTOPUYCCKOTO OCMBICICHUA HAYYHOI'O0 BbICKA3bIBAHUSA
COCTaBJIAIOT CYTh KOHICIIIUN y‘l66HO-MeTO}1H‘IeCKOﬁ CUCTEMBI U3YUCHUSA JTUTEPATYPHBIX HpOHSBeﬂeHHﬁ.

B aT0ii CcBsI3M, coBpeMEeHHas BBICIIAs IIKOJIA PEKOMEHAYEeT 0O0ydeHHE CKBO3b NMPHU3MY OINpPECIICHHS LEJIEeBhIX
YCTAaHOBOK OOYYEHHS: OpPraHM3allMI0 CIEIM(PHUKH MPOTPaMMHOTO MaTepHuanga C YYeTOM SI3BIKOBBIX OCOOEHHOCTEH
YYaIIUXCs; YeTKOE COOTBETCTBHE KOMIIOHEHTOB 00YYEHHUSI MEHTAJIbHBIM XapaKTEPUCTHUKAM CTYICHTOB; ()OPMHPOBAHNE
CHUCTEMBl KOMMYHHKATHBHBIX YIPa)XHEHUH, OOCCIEUMBAIOIIUX NPOYHOE YCBOCHHE O0a30BOH SI3BIKOBOH CYTH
PUTOPHUYECKHX TPABHI, CIIOCOOCTBYIOIIUX WHTCHCUBHOMY OBJIAJICHHIO HAYYHBIM aHAIH30M; COBEPIICHCTBOBAHUC
KOMMYHUKATHBHBIX YMEHHHA W HABBIKOB, OJATBEPKIAIOIINX Y YYAIIAXCS CIOCOOHOCTh MOHUMATh W BOCIPOU3BOIUTH
MUCBMEHHYIO0 HH(POPMAIIUIO C COOTIOICHUEM HOPM JIUTEPATYPHOTO SI3BIKA.

Jns onpeneneHus caMOCTOATEIBHOIO MOAXOJAa CTYIEHTOB K IMOCTPOCHHMIO YaCTHOM HAay4HOW CHCTEMBbI
aHanm3a JIMTEPATYPHBIX TEKCTOB MCIONB3YETCS METOMOJIOTHUYECKass 0a3a pUTOPUKH, TOJIPa3yMeEBAaloONIasi, OCMBICICHHE,
KaK TCOpHH Pa3BUBAIOIIETO o6yqu1/1;1, TaK U TECOPUU Pa3BUTHA JUIHOCTH B ITPOLIECCE o6yqe1-mﬂ.

B oTolt cBsA3M paccMaTpUBAIOTCS ClEAyIOIHE O0000IIaloNne XapakTePUCTUKA JTUHAMHUKH OCMBICIIEHUS
pedeBoro oOImeHMs.

Tema: «Obyuenue ncanpy OUCKyccuu» (UCNOABL3YEMCA HA  3AHAMUAX  NOCEAUWEHHLIX  U3VUEHUIO
KOMMYHUKAMUBHBIX OCHO8 PYCCKO20 TUMEPAMYPHO20 A3bIKA)» .

© Kopotkosa JI.B. / Korotkova L.V., 2025
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1) Jluckyccua Kak cnocod axkmueusauuu npouecca o00yuyeHus (mpyooemMKoCcmb 6blOpAHHOU MmeMbl,
paccmompenue meopemuyeckol npooIemMamuxy, OMCymcmeue me3ucos, apeymMeHmuposanue 8 npoyecce 00ujeHus,
ONNOHUPOBAHUE MHEHUIO CODeCeOHUKA).

2) Bnuszocmv OucKyccuu K nojemuke (opmynuposanue memvl 00 HAYANA BbICMYNIEHUs, 60CHpUsmMuUe
OucCKyccuu Kaxk cepuu ymeepicOeHull, no oyYepeou B6biCKA3bIBAEMbIX VUACMHUKAMU 00pA308amenbHO20 npoyeccd;
docmudicerue 83aUMONPUEMIEMO20 PeuleHUs 80 8peMsl Y4eOHOU KOMMYHUKAYU).

3) Pazepanuuenue nouamuii Ouckyccus u cnop. Xapaxmephuwvie uepmol Ouckyccuu:. (00beKmugHoCmb
3HAHUL 0 npedmeme 0OWjeHUsl;, HANPABIEHHOCMb Peuedo20 aKma, OnpedeieHue npomueooopcmsylouel Cmoponsl He
KaK NpoOmMueHUKA, a KaKk ORNOHEHMA, OOCIMUdICeHUe ONnpedeeHHOl CMenenu Co2NAcUs KaK Yeaenondeanue OUCKyCcuu,
KOMAPOMUCHOCHb PEYe8020 NOGeOeHUs: (IeKCUMECKUT CIPOIl OUCKYCCUl)).

4) Juckyccus kax o0na u3 eaxicheumiux opm xommynuxkauuu (Hayunas OUCKyccus, y4eoHo-HayuHas U
JUMEPAMYPHO—XY00IHCECHBEHHAA OUCKYCCUA KAK HCAHPYL).

5) Juckyccusa kak o0na uz ocnogononazaroujux opm o6pa3oeamenbHoll OeAmeabHOCIMU (CMUMYIUPOBAHUE
UHUYUAMUBbl YYawjuxcs, pasgumue pe@reKCUBHO20 MblUuLleHUs, HO8blll 6327140 HA NOCMABNIEHHYI0 Npooiemy,
omcymcmeue eouHo20 omeema Ha QOpMYyIUpyembili 80NPOC, PABHONPABHOe 00CYHCOeHUe, 8 KOHEYHOM umoee —
YeneHanpasieHHulll U YNopsAa00ueHHbIU 00MeH MHEHUAMU).

6) Ilpuznaku ouckyccuu (paboma epynnvl 1uy, 8bICHYRAIOWUX OObIYHO 8 PONAX 8e0yue20 U YUACMHUKOS,
COOMBEMCMBYIOWas OpeaHU3ayUss Mecma U 6pemeHu pabomol, 63auMoOelicmsue, BKIOYAIWee BblCKA3bI8AHUS,
BbICIVIUBANUE, d AKIICE UCNONb308ANHUE HEGEPOATLHBIX GbIPAZUMENbHBIX CPEOCME; HANPABIEHHOCHb HA OOCTUICEHUE
YueOHvIx yenetl).

7) ducKyccusa Kaxk codepircamenvHo HANPAGIEHHAA CAMOOP2AHU3AUUA YHUACMHUKOE (DA3HOCMOpOHHee U
yenybnennoe oocyscoenue uoeti, mouex spenuss, npoonem).

8) Huckyccusa — popma oduwgenusn (nouck paziuunsvix cnoco608 0iisl GblPANCEHUSL CBOUX MbICell, NOGblULEeHUE
B8OCHPUUMYUBOCIIU K HOBBIM C8E0CHUAM, HA2TIAOHO pA38uarouyue 8uobl OUCKYCCUlL).

9) Auanozuueckas no3uyus neoazoza  npoyecce OUCKYcCcuu (Op2aHu3ayuoOHHble YCUius, 3a0aHHOCHb MOHA
o0bcyorcoenus, codro0eHue eOUHbIX NPAGUL Y4ACMHUKAMU OUaioa).

10) 3a0auu yuedoHo-nayunou oucKyccuu: (0CO3HaHUe YUauwumMucs nPomusopeyuti u mpyoHocmet, C8sa3aHHbIX
¢ obcyxcoaemoll  npobremou,  aKmyamuzayus —pavee NOAYYEHHLIX 3HAHUL,  MBOpYECKoe NepeoCcMblCleHue
803MOJCHOCHIEN NPUMEHEHUS 3HAHULL, 8bINOIHEHUe KOLIeKMUBHOU 3a0aylL).

11) Smanwl ouckyccuu: (n002omogumenbHulil, OCHOBHOU (8peM, Yeab, Umoz), SMansvl aHaIU3a).

12) Omauuue Ouckyccuu om yuebHnou Ouckyccuu. Tpu acnexkma yuebdHOU  OucKyccuu:
(8vicOKOIPPexmusnoe 3axkpenyieHue ceedeHull, MEOPUECcKoe OCMbICIEHUE UYYEHHO20 MAmepuand, (opmuposanus
YEHHOCMHbIX Opuenmayuil).

13) IIpuemvr 66edenus 6 Ouckyccuio: (usnodicenue nNpooaeMvl UIU ORUCAHUE KOHKPEMHO20 CAY4as;
OeMOoHCmpayus Mamepuana (00veKmuvl, UINIOCMPAMUBHBIIL MAMEPUA, ApXueHvle Mamepuasl U m.o0.), npusiauienue
9KCNepmos (8 Kavecmee 3IKCHEPmo8 GbICHIYNAOm ar0U, OOCMAMOYHO XOPOUIO O0CBEOOMIIEHHble 8 00CYIHCOAeMbIX
60NPOCAX); CIMUMYIUPYIOWLUE BONPOCHL U M. O.).

14) @opmut ducKyccuu: Kpy2avlii cmos, popym, Mo320801 Wimypm, y4eoHvlil cCnop-ouanoz, Kongpepenyus u
m. 0.

15) luckyccusn — memoo unmepaKkmueHozo o0yuenus (mexnoaozuu ooyuenus): (npaguivHoe ynompeoienue
HOHAMUL, UCHONb3YEMbIX 6 OUCKYCCUU, UX eOUHO0OpAa3HOe NOHUMAHUe, NOJHASL 6KIIOYEHHOCTNb 2PYANbL 8 OUCKYCCUIO,
00OyueHue yuaumuxcs yMeHuio 6ecmu OUCKYCCUI0, COBMeCmHAs 8bIpaboOmKa NPAsul U HOPM 2pYNNo8oLU KOMMYHUKAYULL).

16) Ycnosusn r¢ppekmuenozo npoeedenus oOuckyccuu: (YmouHnsiowue 60NPOCHL, noodyscoaruue yemue
oopmasms U APeSYMEHMUpPOBAmb MbICAU, NOBMOPEHUE GEeOVIYUM  BbICKA3LIBAHUS, UYMOObL  CMUMYAUPOBAMb
nepeocmvicienue U YmouHeHue CKA3AHHO20; OeMOHCMpAayusi HenOHUMAHUA (NoOyxHcOoeHue Yuawuxcs Nno8mopums,
VMOUHUMD CYACOEHUE); OEMOHCMPAYUS COMHEHUS (N0380I5em OMCeusams Ciadvle u HenpoOYMaHHble 8bICKA3bIBANSL).

17) Opeanuzayuonnvie MmemoOuKu, UCNHOIAbIYEMble RPU NPOBEOCHUU YUEOHO-HAYUHOU OUCKYCCUU:
(Memoouxa «8onpoc-omeemy (PA3HOBUOHOCHbL NPOCHO20 CODeCe008aHUsl, NPUMEHAEMC s KAK OnpedeneHHds Gopma
HOCMAHOBKU BONPOCO8 Osl  cOOEce008aHUs € YYACMHUKAMU OUCKYCCUU-OUAN02a); Nnpoyedypa «obcyxcoenue
enonzonocay (npeonoaazaem nposedenue 3aKpblmou OUCKYCCUU 8 MUKPOZPYINAX, NOCIe ue20 Npo8ooumcs oouas
ouckyccus);, «MemoouKka KIUHUKWY (KadxicOblil U3 YHACMHUKO8 paspabameiéaem c60U 6apuanm peuieHus,
npeosapumenvHo 0ag 8 OMKpblmMoe 00CyAHcOeHUe C80U «OUASHO3)» NPEOCMABIEHHOU NPOOIEMHOU CUMYayuu, 3amem 3mo
peutenue OyeHusaemcs KaxK pyKogooumenem, mak u CneyudaibHo 6bl0eleHHOU Oas dMOU Yeau SPYnnol IKCNepmos);
«MEmoo nOC1e008aAmMeNbHO20 00CYIHCOCHUA) (CB0e0OPA3HAS WAL08Asl NPoYedypa, 8 KOMOPOU KAdiCObL NOCAeOVIouull
wae oenaemcs Opyeum Y4acmuuKom) u op.).

Pexomendyeman rumepamypa no ykazannoii meme: [1, 8, 11, 14, 18, 20, 22, 23, 26, 38, 39, 41, 42, 47, 51,
52].

PesynbraToM  MOAOOHOW  JEATENLHOCTH  SIBJSIETCSl  CAMOCTOsITENIbHAs — pa3paboTka  HArsAHOTO
JIMHI'BOMETOJIMYECKOTO NMPAKTUKyMa IO Pa3BUTHIO NMPO(ECCHOHAIbHBIX HAaBBIKOB ydamuxcs. KoHuenmms ycBoeHUs
peueBbIX JEHCTBMH IpenojaBaTessl B IpaHMIAX NPAKTHYECKUX 3aHATHH IOJIKPEIUIIeTCs KOOpIMHAIMEH CpeacTB
oOydeHust 1 GopM HMX NPUMEHEHHs B YCIOBUSX Pa3BUTHS I'PaMOTHOI YCTHOH M NHCHbMEHHOHM pedn O0ydaroImmxcs.
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Takoif moaXo ONpenenseT Cenu(UKy HOCIe0BaTeIFHOCTH H3IIOKEHHU MaTepHraia, 0003HaYeHHYIO B CTPYKTYPHBIX
0COOEHHOCTSIX PacCMAaTPHBAEMBIX XyIO’KECTBEHHBIX TEKCTOB. Vcronp30BaHNe CHCTEMBI KOMMYHUKATHBHBIX HABBIKOB,
MMOTYMHEHHO 3aJadye B3aMMOCBSI3aHHOTO (POPMHPOBAHHS TPaMMATHKO—CTHIIMCTHICCKIX YMEHHH, CIY)KaIIHX 3aJI0TOM
YCIENTHOTO 00Y4EHHUS SI3BIKY B LIEJIOM.

Hanpumep, mema: «Bocnpuamue codepicamenvno—noomexcmosozo niaana npouseedenus A. I1. Yexosa
“Buwnegulii cad’y (Ha 3aHAMUAX NO U3VHEHUIO PYCCKO20 A3bIKA).

1) Texcm kax ocmbiCIeHHAs ROCLEO08AMENLHOCIb 3HAKOS A3bIKA.

2) Texcm Kkax pe3yiomam peyesoil OesimenbHOCHI.

3) Texcm — eduncmeo eHewiHell u 6HympeHHell (opmbl IUMePAmypHO20 RPOU3EEOCHUSL.

4) Lenocmuvlii 006paz coOepicanus meKcma u 6HYmMpeHHUe CeOUCMEd mekcma.

5) Cooeporcanue xydodcecmeenno2o npousgedenuss Kak pe3yiomam 00beKmueayuu Xy00odcecmeeHHO
OeticmeumenbHOCmu HOCPeOCmMBEOM A3bIKOBLIX eOUHUY U €20 HOOMEKCMO8As COCAGISIOUASL.

6) Peuesas cucmemnocms Xy00oxicecmeenno20 mekcma.

7) B3aumocessb pasno ypoSHesviX A3bIKOBbIX eOUHUY 6 KOHKDEMHOU MEKCMOBOU Peue6oll KOMMYHUKAYUILL:
meKkcm u noOmeKcm.

8) Cmpyxkmypa peuesoil KOMMYHUKAYUY TUMEPAMYPHO20 NPOU3BEOCHU.

9) Peuesoil akm Kax coOCmagHas 4acmo peuedoi KOMMYHUKAYUU.

10) KommyHnuxamugnvle UHMEHYUU 2080pSAWE20 8 OPAMAMUYECKOM NPOU3BEOeHUU. NOOMEKCHO8As.
OpeaHu3ayus bICKA3bIBAHUL 2ePOes.

11) Obwee npedcmasnenue 0 CUCMEMHOU OP2AHUAYUU A3bIKOBBIX CPEOCME 6 UEXOBCKOM NPOU3EEOeHUU
«Buwneswiii caoy.

12) Peuesoti akm Kax nocied08amenbHOCHb NPeOLoNCEHUN, BbIPANCAIOUUX MOMUBAYUOHHBIE 603MONCHOCTIU
2060pAWUX: (peuesoll akm U NOOMEKCH BbICKA3bIBANUSL).

13) Peuesoii akm, peuegoe Oelicmeue, peuegoli NOCMYNOK — INEMEHMAPHblE eOUHUYbL PEYe8020 NOBEOCHUs
JIUMepamypHuIxX 2epoes 8 nvece « Buwinessiii caoy.

14) Mooenuposanue nedazozom npedcmosiye2o 06wenus ¢ KIAcCoM 8 npoyecce No020Mo8KU K YPOKY Hd
3a0anHyr0 memy (pekomenoayuu 0yoyuemy yuumento-cio8ecHuUKY)).

Pexomendyeman numepamypa no ykazannou meme: [6, 7, 12, 21, 27, 29, 32, 34, 37, 48].

B pesynbpTare, HOTOOHEIN IEATEIFHO-METOANICCKHIA OMBIT O0YYEeHUS 00eCIIeYnBaeT MOJTHOIICHHOE YCBOCHHE
peueBeqUECKOM TEOpMHM M ee NPaKTHYeCKUX YMEHHH, W HaBBIKOB. AKTHMBH3alMs Y4eOHOro Ipolecca, ero
COBEPLICHCTBOBAHUE B CBS3M C OIpPEAEICHHBIMH KOMMYHHKAaTHBHBIMH 3a/layaMHd U HOPMAaTHBHBIMH TPEOOBaHMSAMH K
pEeUeBOMY BBICKA3bIBAHHIO CIIY)KHT CBHJIETEILCTBOM IIOJHOTO, CBS3aHHOTO W JIOTHYHOTO YMEHUS JIEMOHCTPUPOBATH
HapaOOTaHHBIE SI3bIKOBBIC HABBIKH.

B paBHOIl cTeneHu, NPHOPUTETHHIMU HAaINpaBICHUSIMH 00pa30BaTENILHOIO CTaHAApTa BBICHICH IIKOJIBI
SIBJISIFOTCSL KOHKPETHBIE Pe3yJIbTaThl OCBOCHHS HAYYHBIX 3HAHUI C y4eTOM CHEHU(HUKH COJEpKaHHS MX IPEeIMETHBIX
obmacreit. Tak, M0 PycCKOMY JHTEpaTypHOMY S3BIKY CTaHIApT MpenycMaTpuBacT CHOPMHPOBAHHOCTH ITO3UTHBHOTO
OTHOIICHHS K TPaBWIBHOW yYCTHOW M MHUCHMEHHOW HAyYHOH pedd KakK IT0Ka3aTelsiM OO0IIel KylbTyphl YeJOBeKa,
BJIAJICIONIETO TICPBOHAYAIHLHBIMHE MIPECTABICHUSMH O S3BIKOBBIX HOPMaX, OP(POIMIUYESCKIX B YACTHOCTH.

HarnsgaeiM nipuMepoM AeMOHCTpanuu Op(O3MUIECKON M aKIEHTOJIOTMISCKOH I'paMOTHOW HAYYHOW pedH
yYalmxcst; pa3pabOTKH METOAWYECKHX IPHEMOB OOydYeHHS OpPQOSIMHH C YYeTOM FWCIIOJIB30BAHUSA TEKCTOBOTO
Marepualia JIMTepPaTypHBIX IPOU3BEACHUH W TPUBJICUEHHS JUIl UX aHalk3a IUJAKTHYECKOTO0 MaTepHaia CIIyKUT
creyomas TeMa.

Tema: «Humonayuonno-cunmaxcuueckuit cmpoit aupuku A. A. Boznecenckozon.

1) Buipasumensivle cpedcmaa Xy00xHcecmeenno20 CIuist: OnpeoesieHile NOHIMusL.

2) Buoosoii cocmas cpedcme peuesoil Gbipa3umenbHoCmi. (36yK080M, IeKCUYECKUll, CUHMAKCUYECKUL).

3) Bocnpusimue eblpazumenbHblx CpeoCcme KaK CUCMEeMbl A3bIKOGbIX INEMEHMO8, BO3HUKAIOWell 6 pe3yibmame
COYemaHusi OMOEIbHBIX CLOBECHBIX eOUHUY NOIMUYECKO20 NPOU3BEOeHUs 8 ONPEOeNeHHOE CI08ECHOe Yelloe.

4) Buipazumeinvibie cpedcmea KaxK apmuKyISAYUOHHO—AKYCIMUYeCKas CMpYKmypa npousee0enus.

a) omoenvHbie INIeMeHMbl 36YKOGOU OP2AHU3AYUU XY O0NHCECMBEHHOU peul ((POHUKA, pUmMUKd, MeioouKa),

0) unmonayusi,;

8) cunmaxkcuc.

5) O6wue xapaxmephvie nPUHAKY 8bIPAZUMENLHBIX CPEOCME.:

a) omcymcmsue CAMOCMOAMENbHO20 CEeMAHMUYECKo20 3Ha4eHus: (CNOCOOHOCMb peanu308amvcsi 8
NO2MUUECKOU CeMaHmuKe nPpou3seoenis);

0) evipazumenbHOCMb KAK MAKOBAA: «NCUXOJIO2USMY, «XYOOHCECMBEHHbIll 00pa3y, «u3006pasumenbHoe
ce0e0bpasuey, «KMemamuray u «KKOMNOIUYUAY» JUMePamypHO20 NPOU38e0eHuUs u m. O.

6) Bzaumo3asucumocmsv QYHKYUOHAILHO2O CMUNL A3bIKA, COOCMECHHO A3bIKOBbIX (DYHKYUL U SA3bIKA
JUMEPAmypHO20 NPOU3BEOEHUS.

7) Buipasumenvhvie cpedcmea — NposGIeHUe UHOUSUOYALbHOU YEeLOCHHOCU XYOO0NCECMEEHHO20 MUpa u
XY002ICcecm8enH020 MbluLIeHUs nucamens (CyobeKmHo-00beKmHble OMHOULEHUS 8 Peyll).

8) Ilposenenue sublpazumenvublx cpedcms Ha PA3HBIX YPOGHSIX COOCPICAMENbHOU CIMPYKIYPbl NPOU3EEOEHUSL.
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9) [susicenue 36yK06bix U 3pUmenvHbiX 00pPA306, ACCOYUAMUBHO HANOTHAIOUUXC IMOYUOHATLHBIM U
CUMBOIUYECKUM CMBICTIOM (A3bIK MbIUULEHUS A8MOPA).

10) Kyrwvmypa xy00scecmeeHno20 Cio8d u cpeocmea NCUXOL02UUECKO20 UZ0OPANCCHUS TULHOCTNU A8MOPCKO20
«A» («asmopy u «iupudecKull 2epoiy).

11) Xapaxmepuvle npusHaku «aémopcKo20 CMUA»: 63AUMOOCUCEUe HCAHPA U S3bIKA KOHKDEMHbIX
JumepamypHuix npouszseoenuil A. A. Bosnecenckozo.

Pexomendyeman numepamypa no ykazannou meme: [13, 15, 17, 19, 20, 30, 43, 47, 49, 53].

W, neiicrButenbHo. [Ipon3HOCHTEIBHBIE U aKLEHTOJIOTHYECKHE 3aKOHOMEPHOCTH HEOOXOAMMO MEPEHOCHUTH U3
o0nacTi Hay4yHOTO HCCJIENOBAaHMS B NPAKTUKY OOYYEHHs, C TeM, YTOObI ONMCAHUE CHUCTEMBI PYCCKOTO yIApeHHs M
MIPOU3HOIICHUS CTAJI0 aJCKBATHO MOHITHBIM 3aJadyaM TpernojaBanus. Tak, JeMOHCTPANUs 3HAYCHUS MHTOHAIUH, KaK
HATJSITHOTO  CpelacTBa  (DOPMHUPOBAHUS TPOM3HOCHTCIBHBIX HABBIKOB IMOJAPOOHO  XapaKTEPH3YeT AJIEMEHTHI
WHTOHAIIMOHHOTO CTPOSI PEYH aBTOPA: MHTEHCHBHOCTb, JIOTUUECKOE aKLEHTHOE yAapeHHe, MENOJUKa, May3bl, PUTM,
TeMOp, TEeMII.

Bompoc 0 mpakTHKyMe JEKCHKOJIOTHYECKOTO BOCHPHATHS JHTEPAaTypHO-XYIO0KECTBEHHBIX IPOHM3BEICHUI
KJIACCHKOB SIBJISIETCS. HE MEHEe aKTyalbHBIM. FIMEHHO OT TIIAaTeIhbHO OPTaHN30BAHHOW JEKCHYECKON PabOTHI CTYICHTOB
C IMOAKTHYECKAM MAaTepHaNOM, CIIOCOOCTBYIOUINM B3aMMOCBS3aHHOMY (DOPMUPOBAHHIO JIEKCHKO-TPaMMATHYECKIX
PEYEBHIX HABBIKOB, 3aBHCUT YCIICIIHOEC OOYUCHHE S3BIKY, PYCCKOMY S3BIKY, B dacTHOCTH. [Ipexnme Bcero, momoOHbIE
3aHATHS, OMHUPAIOTCS HAa COBPEMEHHBIC MENarormieckue TEHACHIMH B O0O0NacTH NpUMEHEHHs 00pa30BaTeIBHBIX
TEXHOJIOTHH, HAaIllpaBICHHbIE HAa COBEPLICHCTBOBAHUE METOMUKH OOY4YEHHUs CJIOBapHOMY CTPOIO PYCCKOIO
JIUTEPATYPHOTO SI3bIKa U CIIOCOOCTBYIOT 3aKPEIUICHUIO (PYHKIIMOHAIBLHOM IPAMOTHOCTH yYaIlUXCsl.

K npumepy, mema: «@ynxkuyuonanvno-peuesvie eounuyvt «llosecmu o mom, KaKk 00UH MYHCUK O08YX
2enepanoe npoxopmun» M. E. Canmuikosa-1lledpuna ¢ acnekme a361K06€04€CK020 U3YUEHU) .

1) Texcm kax s¢hghexmuenviil 6bi0enenHblll CROCOO peuesoll OesTMeNbHOCIU, CIMAIMUYECKUTL ACNEKN Peyll.

2) Vposnesas cneyuanuzayus 1361K08bIX eOUHUY 8 CIOBECHO-XYO0HCECNBEHHOM NPOU3EEOCHUL.

3) Boicokouacmommuoe ucnoivb3o8amue mponog u (ueyp — 21asHas RPUMEma Xy00HcecmeeHHo20 meKcmd.

4) Kombunamophoe npupaujeHue cCMblCid: C1080 8 KOHMEKCHe Peue8020 GblCKA3bIGAHUSL.

5) Ocmemuueckas cocmaenanwas aeKCUKO-CEMAHMUYECKOU CMOPOHbL  peyu 8  XYOOHICeCMBeHHOM
npou3eeoeHuU.

6) Temamuueckas cmopoHa Xy004#CeCmME8eHHO20 3AMbICILA UCKYCCMEA CI08A U 6HYMPEHHSIS hopMa Closa.

7) Teopueckoe o6pasHoe mvluLienue nucamens Kak cyObeKma peyu u akmueuzayusi 00pasHo20 60CNPUSMUSL
yumamens.

8) Peuesas opeanuzayus npeomema peuu 8 Xy00icecmeeHHOM NPOU3EeOeHU.

9) Cro60 — 0CHOGHASL CMPYKIMYPHO-CEMAHMUYECKASL eOUHUYA A3BIKA.

10) Croso 6 xyoosicecmeéeHHOM RPOU3BEOCHUU — HOCUMENb KOMNWIEKCA 3HAYEHULl pPA3HOU CHeneHu
0b60b6wennocmu.

11) Tponusuposannas peuvb kax 0cobwblil KIACC HENPIMOU PeUu.

12) Queypanvras cocmasisiiowast Xyo00rcecmeeHHOU peyu KaK CRocod ee npakmu4eckoi peaiu3ayuu.

13) Honsmuiinas cywnocms croea, npedcmasnennas ¢ ckazke M. E. Canmuixosa-1ljedpuna «llosecmb 0 mom,
KaK OOUH MYAHCUK 08YX 2eHEPAl08 NPOKOPMUILY.

14) KommyHnuxamuenass CmMopoHa yueOHO-pedesoll cumyayuu npu paccmompenuu npoussedenuti M. E.
Canmuixoga-1ledpuna.

Pexomendyeman numepamypa no ykazannou meme: [6,7,9, 12, 25, 27, 29, 32, 36, 40].

Kak pesynbraT, 3aHSITHUS 110 OCBOCHHIO JISKCMKM KOHKPETHOI'O aBTOpAa BBICTPAaMBAIOTCS B CHCTEME
MPaKTHYECKUX JIEKCUKOrpaUYecKuX OMNBITOB, 3aKPEIUIIIONIMX peajM3allii0 BHYTPU IPEIMETHBIX CBs3ed B cdepe
CHCTEMHOI'0 00y4YeHHs 5A3bIKY, a 2P (eKTHBHAS MOATOTOBKA y4YalMXCsS K MHCbMEHHON M YCTHOI pean3alui HayqyHOTO
BBICKa3bIBaHHsI OXBAThIBAET HABBIKM M3JIOKEHHMs HAEH Ha OCHOBE H3y4yaeMOro MaTepualia IOCJelOBaTeIbHO |
BEIPA3UTENHHO, B IOJTHOM COOTBETCTBHUH C JISKCHICCKUMHU HOPMaMH PYCCKOTO JIUTEPATYPHOTO SI3bIKA.

EcTecTBeHHBIM MPOIOIKCHUEM, TAHHOW MPOOJIEMAaTHKH CIYXKAT ABE MOCICIYIOIIUC TEMBI.

Il. Tema: «Cmpykmypnoe npocmpancmeo mponoe pycckozo sA3blka u peueeas noymuxa O. 3.
Manoenvumamar.

1) Bocnpusimue mpona kax 060poma peyu: «npimoe» U «NePeHOCHOe)» 3HAYEHUe CLO6A.

2) Veunenue uzobpazumenbHocmu u 8blpa3sumMeIbHOCMU pedi ROCPeOCmeom mponos.

3) Tponsi u yuenue o couemanuu cios.

4) Hownsmue «COBOKYNHBIL KIACC MPONOEY.

5) Ocnosnvle uepmor mponos, o3eyuernvie HAYKOUL O A3bIKE:

a) Ocosnanue cOBOKYRHOCHU MPONOSE KAK CUCMEMb,

0) Hepapxuueckas cocmasasiiowas NOOOOHOU CUCTHeMb,

8) Jluneeucmuueckas Momueayus Mponos.

6) Yemrxocmv u pasnoobpasue cnocobo8 GblPAdNCeHUsi COOEPICAHUS NOIMUHECKO20 S3bIKA NOCPEOCHBOM
mponos (Ha npumepe nosmuyeckux mexcmos O. 3. Manoenvuwmama).
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7) Mnozoobpasuvie npoyeccol CUuHME3a/aHAIU3A HOBIX 3HAYEHUL CN08, PONCOCHHLIX ABMOpoM 01a200aps
mponam.

Pexomendyeman numepamypa no ykazannoi meme: [4, 10, 13, 15, 19, 20, 30, 33, 43, 47, 49].

Il. Tema: «Bwvickazannaa peuv Kak «KoHuyenm» & Oyute ciaywiaioujezo: (na npumepe anupuku C. A.
Ecenuna)».

1) «Konyenmy xax axm 8ocnpusimusi peue6o2o 8blCKA3bI6aAHUSL:

@) «KOHYeNnm» u eOUHCMBO Peeso2o 6blCKA3bI6AHUS,

0) axm «NOHUMAHUS BbICKA3LIBAHUSY U NOTHOMA «CMBICI08020 BbIPAICEHUS BbICKA3LIBAHUSY.

2) «Bovickaszviganuey Kax eOuHUYa peuesozo 0OuWeHus.

3) Cubicnosoe HanoaHenue mepmMuta «pedby:

a) cybvexmueHoCmy peyu,

0) cmvicnopasdenumenvHas QYHKYus peyu,

8) CMBICTIOB0E COUHCINEO PEUlL.

4) Bzaumoodeticmeue 2080psaue20 u CIyuaiowe20 — 0CHO8A CYWeCmeo8anusi «KOHYenmay.

5) «Konyenmy xax cunxponuueckuil npoyecc GblAGIeHUsS CMbLCI08 BbICKAZbIEAHUSL.

6) «Konyenm» u «nomsmue» 6 cucmeme peueoco 0OWeHUs: («noHsmue» — O0OBEKMUBHOE eOUHCME0
CUCTNEeMAMUYECKUX SHAHUL, (KOHYENM» — KOMMEHMUPOBAHHOe OUCKYMUPOBAHUE 8 NPOYeCcce HAX0XHCOeHUS UCUHDbL).

7) Hamsime u 60obpadicenue Kax HeOMMmMOPICUMbLE CBOUCMEA KKOHYENMA).

8) «Konyenmy» u udes «cunyisapHocmuy.

9) Cooeporcanue nonsmust «<KOHYenm»: (CMbLCI0B0E 3HAYEHUE UMEHU 8eUU («3HAKY)).

10) @opmul «koHyenmay: aekcemvl, Gpazeonocuyeckue 006pPaA308aHUs (UOCOMbL, NOCIOSUYbI, NO20BOPKU,
agopusmwr).

11) Knaccupurayus «xonyenmay: (KOHYenmol — NO3HAGAMEIbHBIE, XYOOICECMEEHHbIE, PAMOYHbIE NOHAMUSL,
COYUOKYIbMYPHbIe, YHUBEPCAIbHbIE U M. 0.) 6 meopuecmege C. A. Ecenuna.

Pexomendyeman numepamypa no ykazanhnou meme: [2, 3, 5, 16, 19, 20, 24, 28, 31, 35, 44, 45, 46].

Takum 00pa3oM, METOHONOTHYECKas COBOKYITHOCTHh (DMIIOJOTHYECKHAX IPHEMOB aHaM3a XYIO0KECTBEHHBIX
TEKCTOB OCYIIECTBIISIETCS ONarojapsi 3HAHWAM, MOYEPIHYTHIM B TPYZaX BEIYIINX CHCIHAINCTOB T'yMaHUTAPHOTO
MTOCTIKEHUSI MCKYCCTBA CJIOBA W IPEIOIPEICIICT OCMBICIICHHE JUTEPATYPHBIX MPOU3BEICHUN CKBO3b JIEKCHUCCKUI
CTPOH S3BIKA K MHHUMAJBHOU SI3BIKOBOW €OUHHMIIE (CIIOBY), YK€ KOHIICNTY BBICKA3bIBAHWS, a 4Yepe3 IOCICTHUH K
XY/I0’)KECTBEHHOMY OOOOILEHHIO aBTOPCKOrO 3ambicia. Jlyisi HarjisgHOCTH B KauecTBE IPHUMEPOB BBIOMpAIOT
paccMOTpeHue TBOPEHHMI TeX Mucartesied, 4eill 3CTeTHMYECKUl MOTEHIMal MPEANOoChlIaeT BO3MOKHOCTH OpraHHM3alUU
IIEJICHAMPABICHHON U CUCTEMATHYCCKOU JICSITEIBHOCTU MO MPAKTHYECCKOMY YCBOCHUIO MPO(GECCHOHATBHBIX 3HAHUN U
YMEHHH.

IIpumeyanue

Hacrosimuit pabounii Marepuan sBIseTCS NPAKTUUYECKUM Pe3yJIbTaToOM Y4eOHO-HAy4YHBIX W3BICKAaHUN
(Hay4HBIH PYKOBOJHTENb M CTYISHTHI (HampaieHue moarotoBku 44.03.01. — Ilemarornueckoe oopazoBanue (poduib
«®Duonorndeckoe 00pa3oOBaHUE))), PEATN30BAHHBIX B TEYCHWH HECKONBKHMX yueOHBIX et (2017-2021 rr.) B
Wucturyre ¢unonornd W KypHATHCTHKH @DenepanbHOTO TOCYIapcTBEHHOTO OIOKETHOTO 00pa3oBaTeIhbHOTO
YVUpPeXKICHUS BBICIIEro oOpa3oBaHust «CapaTOBCKWI HAIMOHATBHBIA HMCCIENOBATEIBCKHHA TOCYAapCTBEHHBIN
yauBepcuteT nMeHU H. I'. UepHbImeBckoro» Ha Kadeape pyccKoi (HUIIONIOTHH H MeIHa00pa30BaHHUS.
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DIDACTIC ASPECTS OF THE CONSIDERATION OF ARTISTIC SPEECH AIMED
AT THE EDUCATIONAL AND METHODOLOGICAL PERCEPTION OF LITERARY WORKS
BY STUDENTS AND WRITERS (LANGUAGE COMPONENT)

L.V. Korotkova, Candidate of Philology, Associate Professor
Federal State Budgetary Educational Institution of Higher Education
"Saratov National Research State University named after N.G. Chernyshevsky" (Saratov), Russian Federation

Abstract. The article considers practical instrumental approaches of rhetorical understanding of literary and
artistic texts of Russian classics from the point of view of their expediency, informational and logical completeness and
communicative orientation carried out through a detailed analysis of certain linguistic units used by authors in the
process of speech communication with readers.

Keywords: rhetoric, discussion (scientific, educational and scientific discussions), speech act, speech
intonation, word, trope, concept.

54


https://classinform.ru/fgos/
https://terme.ru/slovari/filosofija-enciklopedicheskii-slovar.html

ISSN 2311-2158. The Way of Science. 2025. Ne 11 (141).

VIIK 371.123

TEXHOJIOTAU ®OPMUPOBAHUA KOH®JIUKTOJIOTMYECKOM KYJIbTYPOM
HEJATI'OI'OB JOMKOJIBHOI'O OBPA30OBATEJIBHOI'O YYPEXJIEHUS

A.1O. Huxkudoposa®, B.B. Koncranrunosa®
! Bocruratens BhiCIIeH KBaTH(DUKAIHOHHOMN KATETOPHH, 2 KAHIUAAT earorHIeCKUX HAYK, JOLEHT
! MBJIOY «/lerckuii can Ne 58 r. Momkap-Oibl «30710TO KITFOUHK»,
2@Ir'0Y BO «Mapwuiickuii TocyIapcTBeHHbIi yHuBepcuTeT (T. Momkap-Ona), Poccus

Annomayusa. B cmamve paccmampusaromcs MeXHOA02UlU, KOMOopble MNO360JAM  NOBbICUMb  YPOBEHb
KOH@AUKMOI02UHeCKOU KyIbmypbl nedazoeo8 oemckozo cadd. Ilo0pobHO onucvieaemcs UCHONb308AHUE MAKOU
COBPEMEHHOU MeXHON02UU, KAK KPpamxocpounwvlii npoekm. OH 0aem 603MOMCHOCHb Nedaco2am NO3HAKOMUMbCS C
Memooamu u cnocobamu npedynpexcoeHus u peuleHus KOHQOIUKMOS, anopummam ux ypecyiuposaHus.

Kniouesvle cnoea: xomgnuxmonozuueckas Kyiomypa, neoazoe, MeXHONO2UY, NPOEKm, KOMNemeHyus,
OOUIKONIbHOE YUpedcOeHuUe.

Kon¢nukronornueckas KyjiabTypa SBISETCS BaXKHBIM acHEeKTOM INPOQEeCcCHOHAIbHOW KOMIIETEHTHOCTH
nenarora JOIIKOJLHOM oOpa3oBarenbHO opraHuzaumu. Ona 1o03BoJsieT 3(EKTHBHO paspemaTh KOHMIMKTHI,
BO3HMKAIOIIME Cpelny JeTel, pOAUTENed U KOJUIET, CIIOCOOCTBYSl CO3J@aHUIO OJAarONpUATHONH MCHXOJIOTHYECKOM
atMocepsl B yupexkaeHun. H.B. CamcoHOBa oTMeuaeT, YTO KOH(IMKTOJOTMYECKas KyJnbTypa Iegarora - 3TO
Ka4eCTBEHHAs XapaKTEepUCTHKAa NPO(ECCHOHAIBHON JKU3HENCATENBHOCTH CIICIHANINCTa B  KOH(IMKTOTCHHOMN
npodeccHoHaNbHOI cpexe [2, c¢.7]. @opMmupoBaHUe KOHMIMKTOIOTHIECKOH KYIBTYPHI MIEAaroroB MpeaCcTaBIsaeT co0oit
CJIOKHBIM TIpOIlecC, BKIFOYAIONIMH HCIOIB30BAHHE COBPEMEHHBIX OOpa30BATEIbHBIX TEXHOJOTHH, OPTaHHU3AIHIO
CHCTEMbl  HETPEpHIBHOTO  NpodeccHoHaNbHOTO  00pa3oBaHUs, CO34aHME YCJIOBHH Ul  CaMOPa3BUTHA U
CaMOCOBEPIICHCTBOBAHMS IIEAArOTOB.

VHTepakTUBHBIE TEXHOJIOTMH IIO3BOJIAIOT — IleJlaroraM  aHaJM3UpOBaTh  IEJarorudeckue CUTYalHH,
0OMEHHUBATBLCSI ONBITOM, HAXOJIUTh OLIMOKH, a Takke momorarT (GopmMupoBarh atMocdepy coTpyaHuuecTBa. JaHHas
TEXHOJIOTHUS CIIOCOOCTBYET Pa3BUTHIO CIIOCOOHOCTH K PeIEKCUH, MIPUHITHIO OTBETCTBEHHOCTH M TIOHUMaHHUIO JPYTHX
YJIEHOB KOMAaH/IBI.

Texuomorust case-study («metom KedcoB») sBIseTcs SG(EKTHBHBIM HHCTPYMEHTOM (HOPMHPOBAHUS
KOH()JIMKTOJIOTWYECKOH KYJIbTYyphl II€AAaroroB JOIIKOJBHBIX OOpa30BaTEIbHBIX YUPEXKICHHUH. OTOT MeETox
NIpeAToNaraeT M3yYeHHWe KOHKPETHBIX JKM3HEHHBIX CHTyanuil (KeicoB), OCHOBAaHHBIX HA pEATBbHBIX COOBITHSAX,
BO3HMKAIOIINX B IPAKTUKE JETCKUX CAZ0B, U pa3pabOTKy PEeUICHUH MO BHIXOLY U3 MPOOIEMHBIX CUTYalnH.

Hcnonp3oBaHNe TEXHOJIOTHH IIPOEKTOB CHOCOOCTBYET (OPMHUPOBAHHIO YCTOWYMBBIX HABBIKOB M YMEHHH,
HEoOXoANMBIX nenaroram Juist 3¢ dexTuBHON paboThl ¢ KOH(DIMKTHBIMH CHTYaIMsIMU, CO3/1aBasi OCHOBBI YCTOMYMBOTO
Ppas3BUTHS U OJIATOIONTydHs BCETO 00pa30BaTeNbHOrO cooduiecTBa. PaccMOTpUM MPOEKTHYIO TEXHOJIOTHIO ITOgpoOHEe.

KparkocpouHblif, HH)OPMALMOHHO-TTPAKTUKO-OPUEHTUPOBAHHBIH NpoeKT «McKyccTBO OECKOH(IMKTHOCTH
aKTyalleH, TaK Kak KOH(IMKTHBIE CUTyallMd MEXIY IeAaroraMi W POJUTENIIMH BO3HHMKAIOT PETYJISIPHO, HEraTHBHO
BJIMSIIOT Ha 00pa30BaTeNbHBIN MPOLECC M IICUXOJOIHYECKOe COCTOSHUE KOJUIEKTHBA. [IpobieMa KOHGIIMKTOB MEXIy
nefiaroraMyd M POJUTENSIMU SIBJISIETCS 3J000/THEBHON M pacHpOCTpaHEHHOW B COBPEMEHHOW 0Opa3oBaTeNbHON Cpejie.
OTH KOH(IMKTBI HETraTUBHO BIIMSIOT Ha Mpolecc oOydeHMs neTed, arMocdepy B 00pa3oBaTesIbHOM YUPEXKICHUH U
Ka4eCcTBO B3aMMOOTHOIICHHH BCEX YYaCTHHKOB 00Pa30BaTEIHHOTO MPOIECCa.

ConmanbHasi 3HaUYMMOCTh MPOEKTa 3aKJIIOYaeTCs B €ro HANpaBICHHOCTH Ha MOBBIIIEHHE YPOBHS
podecCHOHANFHON KOMIIETEHTHOCTH II€ZaroroB B OOJNACTH IPEAOTBPALICHUS M pa3pelieHus] KOHQIMKTOB C
POIMTENSIMHA. DTO CIIOCOOCTBYET CO3/IaHMIO ONarompuATHOH aTMocepbl COTpYAHMYECTBA M mapTHepcTBa. IIpoekt
nomoraer copMupoBaTh 3PPEKTUBHYIO CHCTEMY B3aMMOJACHCTBHUS MEXIY BCEMH YYaCTHHKAMH 00pPa30BaTEIHLHOTO
nporecca, CHoCOOCTBYIONIYIO FTApMOHUYHOMY Pa3BHUTHIO JETEH.

Jns menaroroB y4yacThe B IIPOEKTE IO3BOJIIET pa3sBUTh BaXHbIE NpPO(ecCHOHANbHBIE KOMIIETCHINH,
HEOOXOIMUMBIE Ul YCHEemIHOH paboThl B YCIOBHSX COBpeMEHHOTo oOpasoBanus. llemarorm ydatcst 3(QeKTHBHO
B3aMMOJICHICTBOBATh C POAWTEISIMH, BBICTPAaWBaTh C HUMH JOBEPHUTEIIbHBIE OTHOIICHUS, TPEIOTBPAIIATh BO3MOXKHEBIE
KOH(IJINKTHI ¥ HAXOAUTH KOMIIPOMHUCCHBIEC PEIICHHUS.

Anroput™m paboTBl HaJ MPOEKTOM BKIIOYAeTCA TpHU dSTama. Ha MOATOTOBHUTENBHOM JTame IMPOBOIUTCS
nuarHoctTuka mo Ttecty Tomaca — Kunmmenna «Crpareruu (CTWIIM) TOBEACHHWS B KOHQIMKTHOW CHUTyallun» |
(OopMHUPYIOTCS TPYIIIBI 10 CTHIISIM NOBEACHUS: KOHKYpeHIUs (COpeBHOBaHuUe), n3beranne (yKIOHEHHUE), KOMIPOMHUCC,
npucnocoOieHue, corpyannuectBo. Ilocne yero, kaxkiast KOMaHIa A0JDKHA HAMTH IUTIOCHI 1 MUHYCBI CBOETO CTHJISL, IPH
00CYXJICHUH OIpeAesAIoTcsl Hanboee OnaronpusTHble cTHiIM. Ha 3ToM 3Tane ciiefyer npoBecTH KOHCYJIBTAIHIO JIIS
IIeJIaroroB O IIPUYMHAX BOSHUKHOBEHHUS! KOH(IIMKTOB, O MEXaHU3MaxX M CII0co0ax yperyJnpoBaHusl.

© Huxudoposa A.10., Koucrantunosa B.B. / Nikiforova A.Yu., Konstantinova V.V., 2025
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BTopoii, ocHOBHO# 3Tall, Tozpa3zyMeBaeT paboOTy B KOMaHIAX - MpeiaraeTcs KaKIOW Tpyrie BCIIOMHHTH
KOH()JIMKTHBIE CUTYallu! C POIAMUTEISIMH, OIIMCATh UX, U TPYIIBI JOJKHBI OOMEHATHCSI IMH JUTA JaldbHEHIIETO PEeIeHNs
mpobJeM depes3 ITambl:

— BBISIBJICHHE (DAKTOPOB BO3HHKHOBEHUS KOH(DIIMKTOB;

— dHaJIM3 CYUWEeCTBYRIMX MEXAaHM3MOB YpPeTryJIMPOBaHMA CIIOPOB;

— TIOMCK INyTeM¥ NPpOoOUIIaKTUKM UM Pal3pPelleHUs KOHQIMKTHHX CUTYyaLWM.

B xone nuckyccuii pereHus KOHQIUKTOB (UKCUPYIOTCS C TIOMOIIBIO 3alUCel, aITOPUTMOB.

3aBepiraeTcss MPOEKT MNPEACTaBICHHEM pe3ynbTaToB. Ha maHHOM sTame Kaxngas KOMaHIa HPENCTaBISIET
Hambonee 3¢ ¢eKTUBHBIE CIMOCOOBI pa3pemieHus] WX MPOOJEMHBIX CHTyallMid M pa3pa0OTaHHBIE MEpPONPHATHSA IO
CHIDKCHHIO KOIMYECTBa KOH(IMKTOB U YIIy4IIECHHUIO B3auMoaeicTBusL. OpraHu3aTtop nmpoekTa ohopMiIsieT BCe IPUMEPHI
KOH()JIMKTOB, alTOPUTMBI PEIICHHS B NMAKeT PEKOMEHAAIMH (IIPOXYKT MPOEKTa), KOTOPHIH BKIIOYAET NMPAKTHUECKHE
PEKOMEHIAIMKA 110 YPETYIMPOBAaHMIO BO3HMKAIOIIUX PA3HOTJIACHH, AaITOPUTMOB JEHCTBUI TNPH HEKOTOPBIX
KOH()JIMKTHBIX CUTYaIHX.

3amuTa MpoeKTa OCYMIECTBISIETCS Ha KYCTOBOM METOAMYecKOoM oObeauHeHuu. [legarorn oOpa3oBaTeIbHOTO
YUPEXICHUS TPEICTABISIIOT KOJUIeraM IMakeT pekomeHaanuid «Kak ObITb?», Ilie onucaHbl KOHQJIUKTHBIE CUTYalluHd U
npeasaraoTcst HauboJee pe3yIbTaTUBHEBIE U OJ1aronpHATHBIE CIOCOOBI pelIeHUsI KOHMIMKTOB.

Takum 00pa3oM, MPOEKT IOMOXKET MeJaroraM y3HaTh AITOPUTMBI U MEXaHU3Mbl YPEryJIMpOBaHHs CHOpPOB,
nyTed MpOQUIAKTUKA M pa3pelieHHuss KOH(IMKTHBIX CHUTYalMH, YTO MOCHOCOOCTBYEeT ONAromnpusTHOMY KIMMaTy B
YUPEKICHUH.

O¢¢dexTnBHOE TNPUMEHEHHE YKa3aHHBIX TEXHOJIOTHH IIO3BOJIT IOBBICHTH KadeCTBO BOCHHTATEIbHO-
00pa3oBaTeIbHOTO IIPOIECCa, CO3JaTh YCIOBHSA Ml TapMOHMYHOM pabOTHl KOJUIEKTMBAa M OJaromoyryqHoro
(YHKIIMOHNPOBAHUS JETCKOTO Caja.
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TECHNOLOGIES OF FORMATION OF TEACHERS
OF PRESCHOOL EDUCATIONAL INSTITUTION BY CONFLICT CULTURE

A.Yu. Nikiforova®, V.V. Konstantinova?
! Teacher of the Highest Qualification Category, ? Candidate of Pedagogical Sciences, Associate Professor
! Kindergarten No. 58 in Yoshkar-Ola "Golden Key",
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Abstract. The article considers technologies that will increase the level of conflict culture of kindergarten
teachers. The use of such modern technology as a short-term project is described in detail. It gives teachers the
opportunity to get acquainted with methods and methods of preventing and resolving conflicts, algorithms for their
settlement.

Keywords: conflict culture, teacher, technology, project, competence, preschool institution.
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Y]IK 796(075.8)

PA3BUTHUE NPOPECCHOHAJIBHON CAMOUJIEHTU®UKAIIANA BYAYIIHUX
HNEJATOIOB IOCPEACTBOM COLAAJIBHO 3HAYNMbIX MEPOIIPUSTHN
B YCJIIOBUSAX NEJATI'OTHYECKOU NIPAKTUKH

H.I'. IlerpoBa, xaHaUAT eAArOrMueCcKuX HayK,
JOLEHT KaeApbl TCOPETHIECKUX OCHOB (hM3MIECKON KyIbTYPHI M CIIOPTA
MocKoBCKHii ITeqarormdecKuii rocy1apcTBEHHbIH yHIBepcuTeT (T. Mocksa), Poccns

Annomayusa. B cmamve paccmampusaemcsi npobnema @GopmuposaHus u pazsumuu npogeccuOHaTbHON
UOEHMUYHOCIU CMYOeHmo8 — 0y0ywWux neoazoeo8 8 npoyecce ux NPOPecCUOHAIUIAYUU NPU  NPOXOHCOEHUU
nedazocuueckou npakmuxu. Paccmampusaromesi coyuaibHo 3HauuMble MEPORPUSMUSL KAK CPeOCmBO pa3Gumus
npogeccuonanvhHol  camoudeHmupurayuy  OyOywux —nedazo208 6  YCIOBUAX ~ NedA20SUHecKoUu — NPAKMUKU.
Ilpeononazaemes, umo npu 606j1eHeHUU 6 COYUATLHO 3HAYUMbIE MEPONPUAMUL Y CIYOEHMO8 pPA36UEAIOMCI Mme
npogheccuonanbuble Kawecmsa u cnocoonocmu, Komopbie Mozym 0vims He 3a0elicmgeogansl 6 npoyecce ooyuenus. K
HUM OMHOCAMCS KOMMYHUKAMUGHbIE U OP2AHUIAMOPCKUE KAYeCm8d, CHOCOOHOCHb BbIPANCAb CBOI0 MOYKY 3DeHusl,
KYIbIMYpy U WUpomy MuluAeHUs, KPeamusHOCMb.

Kntoueswte cnosa: npogeccuonanvhas u0eHmuiHoCmy, COYUATbLHO 3HAYUMbLE MEPONPUAMUS, Nedd202UtecKas.
NPAKMuKa, nPopheccuoHanu3ayus.

AKTyaJIbHOCTh ~ HMCCJICIOBAaHUsI OOYCJIOBJICHA HAJIMYWEM TNpobieM B  (OPMHPOBAHMM M Pa3BUTHH
podeCcCHOHANBHON HMISHTHYHOCTH CTYIEHTOB — OYAYIIMX II€AaroroB B Ipoliecce MX NpoQecCHOHATM3ANH PH
NPOXOXKACHUM  IIEJarOrM4ecKod  INpakTUKU. PBIHOK  Tpyaa B HAcTosllee  BpeMs  HYXKJIAeTcs B
BI)ICOKOKBaJ'II/I(l)I/IIlI/IpOBaHHLIX negarorax, HMMCIOMINX BBICOKYIO HpO(beCCI/IOHaJ'IbHyIO MOTUBALIUIO PasBUBATLCA I10
HATPABJICHUIO CBOCH MOITOTOBKU. Pa3BUTHE NMPOQPECCHOHANBHOW CAaMOUACHTU(HUKAIIMKA CTYIACHTOB, 3TO CIIOXKHBIA U
MHOTOTPaHHBIH MpoLecC, KOTOPBI TpeOdyeT NpOBEICHUE OMOJHUTEIbHBIX Meporpusathuid. CoBpeMeHHas cucrema
Me1arOrMyeckoif MOATOTOBKH CHEIHUAINCTOB AAaHHYIO 33Jady pellaeT JUIIb YaCTUIHO, YTO 0OYCIOBHUIIO aKTYaJbHOCTh
HAaIllero MccieqoBaHus. B xone aHanm3a Hay4HO — METOAMYECKOH JIUTEepaTyphl 10 CTAHOBJICHUIO OyAyIIero mneaarora
MBI OIIPEAEININ, YTO YacoB, MPETyCMOTPEHHBIX YIE€OHBIM IIIIAHOM JOCTaTOYHO, HO ISl TTOBBIMEHUS 3()(EKTUBHOCTH
mporecca HEOOXOAMMO HW3MEHCHHE COACPXKaHUS YYEOHBIX IIaHOB M mporpamMMm. IloMHMO TNIpenyCMOTpPEHHBIX
y4eOHBIMH ITPOTPaMMaMH YacoB, OTBEACHHBIX Ha MMOJTrOTOBKY M NMPOBEJICHNE YPOUHBIX 3aHATHH. Heo6XoaumMo akTHBHO
BOBJIEKATh B OPTaHU3ALMIO U IPOBEACHHE JOCYTOBBIX MEPONIPHATHH, CO/IepKaHNe KOTOPOH 3aKIII0YaeT B ce0e CTUMYI K
PasBUTHIO MHOTHX TPOQECCHOHATIBHBIX KOMIIETEHIMH, AaéT CTYAEHTY BO3MOXHOCTh pa3BHUBAaTh KauecTBa, HE
3a7ieiCTBOBaHHBIE B Tmpouecce oOydeHHs. K HUM OTHOCATCS KOMMYHHKATHBHBIE M OpPraHU3aTOPCKHE KadecTBa,
CIOCOOHOCTh BBIpaXaTh CBOIO TOYKY 3PEHHUS, KyNbTypy M UIMPOTY MBIIUICHHS W T.JA. TONBKO NpH TOJIHOM
3a[€IICTBOBAHUM CBOMX BHYTPEHHHX PpECYpPCOB JIMYHOCTh OYyHET OTOXIECTBIATH cebd C  OIpereseHHOM
npodeccHoHANBLHON 00IIHOCTHIO, TO €CTh MPOU30MIET NMPOohecCHOHATbHAS CAMOUICHTU(DHKALIUSL.

COHI/IaHLHO 3HAaYMMbIM WJIH 11O — JAPYTOMY O6H16CTBCHHO 3HAaYUMbIM MEPOINPHUATUEM CUUTACTCA MEPOIPUATHEC,
KOTOpOE HeceT KaKyl-J110o MoJib3y OOLIECTBY U CIIOCOOCTBYET rapMOHMYHOMY Pa3BUTHIO €TI0 4JICHOB, JOPMUPOBAHHIO
CO3HATEJNIBHOIO TPaXJaHWHA, XMU3HEHHOTO M NPO(ECCHOHAIBFHOTO OIbITa, aJICKBAaTHOW CAMOOIIEHKH W peann3aluu
cBOUX BO3MOXHOCTEH. [103TOMYy MMEHHO COIMAIBFHO 3HAYMMbBIC MEPONPHSTHS SBIAIOTCS OJHUM M3 3()(PEKTHBHBIX
CPEACTB MOJISTMPOBAHMS M PA3BUTHS JINYHOCTH, & TAK)KE CPEJCTBOM aKTUBU3ALNH ITPO(PECCHOHATBEHOTO W JINYHOCTHOTO
CaMOOTIPEIEIECHUM.

Lems  wWccnenmoBaHWs:  ONpPEAENHTH — NEAATOTHUECKHE  YCIOBHUH  PasBUTHS  NPOQECcCHOHAIBHON
caMoMJeHTH(HUKAMN OyAYIIUX IearoroB MOCPEJCTBOM y4acTHs B COLMAIBHO 3HAYMMBIX MEPOIPHUATHSIX B YCIOBHAX
NEJArorn4ecKom MpaKkTUKU.

OO0BeKTOM HUCCIICOOBAHUA SABJIACTCSA HpO(beCCHOHaHBHaﬂ CaMOI/I}IGHTI/I(I)I/IKaLII/IS[ CTYACHTOB NE€AArorun4eCckoro
YHHUBEPCHUTETA.

[Ipenmer mccmenoBaHUS: COIMAIBHO 3HAYMMBIE MEPONPHUATHS KaK CPEACTBO Pa3BHTHS HPO(ECCHOHAITBHON
CaMOI/I}leHTI/Iq)I/IKaHI/II/I 6y}IyHH/IX MEAaroroB B yCJIOBUAX HG}I&FOFHHCCKOﬁ IIPpaKTHUKU.

T'mnoTe3a wccnenoBaHus: MpoIecCe pa3BUTHS MPOPECCHOHAIBLHOW caMOUACHTH(DUKAIIMY OYAyIIUX MEIaroron
MIOCPEACTBOM BKJIIOYEHHS HMX B COLMAIBHO 3HAUYMMBIX MEPONPUSTHI MOXKeT ObITh Hambosiee 3()(EKTHBHBIM IIpH
YCIIOBUH, €CJIH, JJaHHBIE MEPONPHATHS OyJyT MPOBOJUTHCS HA IEJAarorMuecKoil MpakTHKE W MOTPEeOYIOT HE TOJIBKO
y4acTHsl B MEPONIPHUITHH, HO U y4acTUsl B OPraHU3aLUU.

Hapsiny ¢ 3agagamu, nzydeHust 1 0000IIEHNST HAyYHOH JIUTEpaTyphl, HAMHU OBLIN TIOCTABJIEHBI M ITPAKTHYECKHE
3a7a4M, pa3padoTaTh KOMIUICKC COLMAJIBHO 3HAYMMBIX MEPONPHUSTHH JUIs BKIIOUEHHS WX B HpOrpamMMmy
Mearoruyeckoi MpakTUKY, a TAKXKE peanu3anus JaHHOH NporpaMMbl Ha NPAaKTUKE, aHAJIN3 MOIY4YEHHBIX PE3yIbTAaTOB.

Bonpocsr npodeccnonansHON HACHTHYHOCTH, paccMarpuBaiichk Epmomaesoif, E.II. ora paccMmaTtpuBaeT Kak

© Ilerposa H.T'. / Petrova N.G., 2025
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KOMITOHEHT JINYHOW HMACHTHYHOCTH, KOTOpas 00ECHEedYMBAcT yCHEIIHOE MPO(ECCHOHANBHOE pa3BUTHE uenoBeka. Ilo
mHeHni0 Epmomaesoit, E.II, mnpodeccnonampHas MISHTHYHOCTh BBICTYIACT PETYIATOPOM, BBIOJIHSIOIINM
CTaOMIM3UPYIOUIYIO U ITpeodpa3zyronryto GyHknmio [3].

Ona cumuraer, 4TO «mHpodeccHoHanbHas WAECHTUYHOCTh CKJIAIBIBACTCS TOJBKO HA JIOCTATOYHO BBICOKHX
YPOBHSIX OBJAZCHUS TMpodecchell M BBICTYMAaeT KaK YCTOHYMBOE COIJIACOBAHME OCHOBHBIX JIIEMEHTOB
npogeccroHanbHOTO mporecca» [3]. B mpomecce mpodeccrnonansHolt naeHTHGUKAINH, TP P PEKTHBHOHN pearn3aIiii
npodeccuoHanbHOro 00pa30BaHUsl, JMYHOCTh HAUYMHAET OTOXKAECTBIATH cebs ¢ Oynymeid mnpodeccueil. MmenHO
JIAaHHBIH TIPOLIECC MPEACTABISET COO0H CaMOUACHTH(UKAIILIO.

B cBoro ouepens Ilueiinep, JI.IO. onpenenuna mpodecCHOHANBHYIO WACHTHYHOCTh KaK OCO3HAHUE CBOCH
TOXK/IECTBEHHOCTH C HOCHUTEISIMU OIpENeNICHHOW mnpodeccuy, Hajau4Ms B HEHl OLEHMBAHHS, ICHUXOJIOTUYECKON
3HAYMMOCTBIO WIEHCTBA B JJAHHOH OOIIHOCTH, OOLIHOCTBIO MPO(ECCHOHANBHBIX YYBCTB, MEHTAIBHOCTH, COOCTBEHHOM
npodeCcCHOHANLHONH KOMIIETEHTHOCTH, 3()(EKTUBHOCTH, TO €CTh IOJHOE OCO3HaHHE CBOEH NpodecCHOHATBLHOM
OTIPENICIICHHOCTH U IIEIOCTHOCTH KaK MPEICTaBUTENS TOU MK HHOM npodeccun. [5] [Ipodeccnonanpaoe camoco3HaHNE
CTYZEHTA, TI0 €€ MHEHHIO, HAYMHAET MPOSBIATHCS B IOHOIIECKOM BO3pacTe, KOTAa JIMIHOCTh OCO3HAET ceds CyOBeKTOM,
KOTOPBII B JambHEHIIEM OYIET OCYIIECTBIATH ONPENEICHHYIO MPO(pECCHOHATBHYIO IeATSIFHOCTD. [ 5]

B xome m3ydeHHs HaydHOHM JMTEpaTyphl, MBI ONPENENWIN, YTO HpO(ecCHOHANbHAs CaMOMACHTH(UKAINSA
IPeACTaBIsIeT co0OH mponecc (GOPMHUPOBAaHHS IOJOXHUTEIBLHOTO OTHOIICHMS K OMNpeAenEéHHOM mnpodeccuu u
COIIOCTABJICHUS Ce0sl C MPENCTABUTEISIMU 3TOH npodeccun. CamonaeHTH(UKANNS KaK YacTh COIMAIM3AINN CBA3aHa C
JACATCIbHOCTBIO COLIMAJIBHBIX MHCTUTYTOB, B Hamieu CUTyaluu — C HpO(beCCI/IOHaJ'ILHI:IM O6pa3OBaHI/IeM, 1 OPOABIIACTCA
B MOBCACHHUU YCJIIOBCKA, B €0 JCATCIbHOCTH. CaMOH}IeHTI/Iq)I/IKaHI/ISI, B OTJIMYUC OT UACHTUYHOCTH, HOCHUT O6LCKTI/IBHO -
Cy6’beKTHBHLII>i XapakTep, TaK KaK JUYHOCTb HE MOKET HC PYKOBOACTBOBATHLCA HE TOJIBKO pallMOHAJIbHBIMH, HO H
nppaguoHaJIbHBIMU aClEKTaMU. OCO6CHHOCTI/I MBIIIJICHUS JIMYHOCTH, OMOIMOHAJIBHBIC XAPAKTCPUCTUKU JTUYHOCTH,
MPEIOPEICIIAIOT OCOOCHHOCTU caMOuIeHTUDUKAIUH. [2]

IIpodeccronansHoe 00ydeHHE SBIAETCS 3aKIIOUMTENBFHON cTaaueil oOpa3oBaTeNbHON CHCTEMBI B Hamled
crpane. [1o muenmo bonposa, B.A. ctagus npodeccnonanu3anuy IMeeT clIeqyIomue 0COOCHHOCTH:

— [eJICHAIIPABJICHHOE ¥ CHCTEMAaTHYECKOE OCBOCHHE CHCTEMBI 3HAaHHMH, MPUOOPETEHHE NMPAKTUIECKIX YMEHHUH
1 HaBBIKOB B 00JIaCTH ONpEIeICHHON TPO(eCCHOHABHOM NeATeTbHOCTH;

— (OpPMHUpPOBAaHNEM M pa3BUTHEM LIECHHOCTHBIX NPEACTaBICHNUH 0 Oyayei npodeccuu;

— (OpMHUpPOBAaHNEM M Pa3BUTHEM MOTHBOB H IieJel Oyaymieit mpodecCHOHaIbHON NeSITENbHOCTH;

— ¢opmupoBanreM MPoeCCHOHATBLHOTO caMoonpeaencHus [1].

CryzaeHueckuid BO3pacT MPEUMYIIECTBEHHO BapbupyeTrcs oT 17 mo 25 ner. B pamkax Hamiero mccienoBaHUs
MBI U3yYaJIl BIUAHUEC BKIIIOUCHHS B OPraHU3alIi0 U y4aCTHUEC B COLMAJIIbBHO 3HAYMMBIX MCPOIIPUATUAX CTYACHTOB IPpU
MIPOXOXKICHUN Tearorn4eckoil MpakTUKU. B paboTe mpuHAIN y4acTHe CTyIeHTH 3 u 4-ro Kypca, oOydaromuecs 1o
IIporpamMMe MOJArOTOBKH IIeAarormyeckux Kaapos mno cnennansHoctu 44.03.05 Ilemparorugeckoe obpazoBanue (C IByMs
npoduisiMu oaroToBku), dusnueckas Kyjiabrypa u JlononHurenbHoe oOpa3zoBaHHe (CIIOPTHBHAsI MOJAroToBKa). Ha
JTAHHOM BO3PAaCTHOM 3Talle y HUX OKOHYATEIbHO (DOPMHPYIOTCS OCHOBHBIE NMCHXO(PH3HOJIOTHMYECKHE U JIMYHOCTHBIC
KavyecTBa M cBOWCTBA. CTYAEHTHI CTPEMSTCS K CaMOIO3HAHMIO, CAMOOIIPEIEIICHNIO U CaMOYTBEPXK/ICHHUIO B KayecTBE
TIOJTHOTIPABHOTO WiIEHa KakoW — jnbo obmmuoct [4]. B 3TH roapl Mosofple JIOIM CTaparoTCsl MPUMEPUTh Ha cels
pas3Hble COLMANBHBIE POJIH, Y HUX (POPMUPYETCSI COLMAIBHO OTBETCTBEHHOE PETYIMPYEMOE MOBEJICHHE, U BCTYIAIOT B
Ppas3JIMuHbIe COLMAIIbHBIC TPYIIITEI — TAKMM 00pa3oM, OHU aIaNTHPYIOTCS K HOBBIM YCIOBHSIM.

COHI/IaHI)HO 3HAYUMbIC MCPOIIPUATUA — ITO CO6I)ITI/I$[, KOTOPBIC MMCIOT BAXXHOC 3HAYCHUEC JIA O6HleCTBa B
LIEJIOM M OKa3BIBAIOT CYIIECTBEHHOE BIHSIHHWE HA XHU3Hb €ro wWieHoB. OHM MOTYT NpPUHHMATH pasHble (OPMBI: OT
KPYIIHBIX CIIOPTHBHBIX COPEBHOBAHUM M KYJIBTYPHBIX (hecTHBaseil 10 ONaroTBOPHTENBHBIX AKIUH U MOJHUTUYECKUX
MUTHHTOB. [ T1aBHAs 1IeJIb TAaKUX MEPONPUATHN — OOBEJUHEHHE JIOJel BOKPYT OOLIUMX LIEHHOCTEW, MHUIIMHPOBAHHE
OOIIIECTBEHHOTO JHajiora M IPHUBJICUEHHE BHUMAHUS K BaXHBIM NpoOieMaMmM. B mporpamMmy NpakTHKH BHECEHBI
CleAyIOIMe 3aJaHusi, OpPraHu30BaTh W MPOBECTH COLMAIBHO-3HAYMMOE MEpOINpPHSATHE, HPUHATH YydacTHE B
MEpOIIPHUATHSX, OPTaHN3yEeMbIX 00pa30BaTEeIbHON OpraHnu3alyei.

B xone pabotel MBI ompenenwiv, 4yTo HanOosee 3(p(EeKTHUBHBIM CPEACTBOM Pa3BUTHS NMPOQECCHOHATLHON
CaMOMJCHTH(HKAIIMN CTYAECHTOB SIBIISIOTCS BKJIIOYEHHE MX B COLMAILHO 3HAYMMbIE MEPONPHATHS TaK KaK B IpoIecce
UX pealM3aliy y CTYJCHTOB Pa3BUBAIOTCS T€ MPOdecCHOHATIbHBIE KauyecTBa U CIIOCOOHOCTH, KOTOPbIE MOTYT OBITH HE
3a7ieicTBOBaHBl B mporecce oOydeHms. K HHM OTHOCATCS KOMMYHHMKAaTHBHBIE M OpPIraHM3aTOPCKHE KayecTBa,
CHOCOOHOCTH BBIp@)KaTh CBOIO TOYKY 3PEHMS, KYJIbTYpY M LIMPOTY MBINIJIEHUs, KPeaTHBHOCTb MU T.1. ToJNbKO ecin
JIMYHOCTH ITOJIHOCTBIO SaﬂeﬁCTByeT CBOM BHYTPEHHHUE PECYPCHI, OLICHUT CBOU BO3MOXHOCTH Ha TOM MOINPUIIC H
MOJYYHT TOJOKUTENBHBIA OMBIT — TOJBKO B TaKOM CIIydae OH OYAET OTOXIECTBIIATH cedst ¢ MpodecCHOHATbHOM, B
HaIlleM CciIydae, meaarormdeckoil obmuocTho. Hanbomee 3¢ ¢dexTtuBHO, MO HamieMy MHEHHIO, BO3MOXKHO pPa3BHTHE
JAHHBIX JTUYHOCTHBIX KAa4Y€CTB Yy CTYACHTOB IPH IMTPOXOKIACHUN UMH HeHaFOFquCKOﬁ IIPaKTUKH.

HccnenoBanue NpoBOIMIOCH B HECKOJIBKO ATanoB. Ha HayagbHOM 3Tare ObITHO-3KCIEPUMEHTAIbHON paboTh
HaMHM TIOCTaBJICHA LEJIb ONPECACINTD HCXOHHBIﬁ YPOBEHb PA3BUTHUA HpO(beCCI/IOHaHLHOﬁ UICHTUYHOCTHU HCIBITYCMBIX.
Omnpenemwmn  crnenyromue 3agaun: 1. IlogoOpare ncuxommarHocTmueckuid WHCTpyMmeHTapuid. 2. IIposectn
JIMarHOCTHUYecKoe HccienoBanue. 3. Crenarh aHalnu3 pe3yJbTaTOB HcciiefoBaHus. [lomMuMo 3Toro, ObUT NpOBEICH
aHaJIM3 y4yeOHBIX IUIaHOB U pabovMX MPOrpaMM MPAKTHK, CKOPPEKTUPOBAHBI 3aJIaHUS C YIETOM IIeJIel HCCIeI0BaHMS.
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Btopoii »Tam, HemocpeACTBEHHAs JKCIIEpUMEHTaTbHas paboTa MO Ppa3BUTHIO NPOECCHOHATBHON
CaMOWACHTU(HKAIINN CTYACHTOB ITOCPEACTBOM BKIIFOUCHHS WX B OPTaHM3ALWIO M YJYaCTHE B COIMAIBHO 3HAYUMBIX
MeponpusTuid. s pa3BuTHs npodecCHOHANEHOW CaMOMICHTH(PHUKAINN CTYIEHTOB — OyIyIINX IeJaroroB HaMu OBLI
pa3paboTaH ¥ BKIIIOYECH B IIPOTPaMMy IEJarornaeckKoi MpaKTUKKA KOMIUIEKC 3aJaHUi 10 OPTaHU3aAINH M TPOBEICHHIO
CONMANBHO 3HAYMMEIX Mepompuiatuii. ComepikaHue KOMIUIEKca OBUTO HaIpaBIeHO Ha (OPMHPOBAHHE W pPa3BHTHE
po¢eCCHOHATPHOI KOMITETCHTHOCTH IyTeM BKJIFOUEHHSI CTYIEHTOB B IPOLECC AKTHBHOTO IUITAHMPOBAHUS U yJaCTHS B
dbopMHUpyIOIIIEeM 3Tale OMNBITHO — 3KCICPUMEHTATBHONW paboThl, B IIENSIX OCO3HAHHUS M OCBOCHUS CBOCTO
po¢eCCHOHATIBHOTO OYIyIIETro, MOMOIIY B CAMOCO3HAHUH CBOMX TOTCHIMANIBHBIX BO3MOXXHOCTEH M WX NaibHEHIeH
peanmuzarun. [T TOCTHXKEHUS MMOCTABJICHHOW IIETH JOJDKHBI pealn30BaTh cieayromiee 3amauu: 1. Chopmuposats y
CTY/ICHTOB YETKOE MPE/ICTABICHUE O IMPO(PECCHOHANLHON NAEATENbHOCTH Nejarora. 2. BocmuTarh monoXurtenbHOE
OTHOIIEHHE K MX OyyIeil mpodeccHoHanbHON NesITENbHOCTH, K OCO3HAaHHOMY NpodeccroHansHOMY pocTy. 3. Pa3Buth
npo)eCCHOHANBHBIC ~ WHTEPECHI, IICHHOCTH, YyOCKICHUS ©  MupoBo33peHume. 4. IlpuBiedsr  CTYIEHTOB
SKCIEPUMEHTAIBHOM TPYIIIHI K IUIAHUPOBAHUIO, TIPOCKTUPOBAHIIO U PEan3alliil COIMATHHO 3HAYMMBIX MEPOTIPHUITHI.

B ocHOBy (opmMupyromero 3ramna 3KCIiepuMeHTa OBUTH 3aJ0KEHBI MIPUHITAI HAYYHOCTH, JOCTYIMHOCTH, CBS3b
TEOPHUH ¥ TPAKTHYECKOW NeATEIPHOCTHIO, IPOYHOCTh 3aKpEeIUICHHs] IONXYYeHHBIX 3HAHWH, COTPYAHHYECTBA U
IOOPOBOIBHOCTH ydacTHsa. [lo mToraM mukiia y4eOHO—BOCTIIMTATEIBHBIX MEPOIPHUATHN MBI IPHUILIH K BEIBOAY, UTO,
Omaromaps IPUMEHECHHIO MHTEPAaKTUBHBIX METOAOB M MHHOBAIIMOHHBIX OOpA30BATENBHBIX TEXHOJIOTHH MPOMCXOIIIO
3¢ PeKTHBHOE YyCBOCHWE OyAYIIUMH TeJaroraMd 3HAHHA M YMEHHUH B TECHOM COTPYOHHYECTBE C OCTAIBHBIM
y4acTHHKaMH IeIarorHYecKoro npouecca. B caMoM Hayaje OIBITHO — 3KCIEPUMEHTaIbHON paboThl P peaiu3alnu
NEPBUYHBIX COUHAJIBHO — 3HAYMMBIX MepOHpI/I}ITI/Iﬁ OOHU CTYIACHTBI MNPOSABJIAIN HHTEPCC, HEKOTOPBLIC KE OCO6yIO
AKTUBHOCTb HC TIPOABJIAIN. I/ICXOILH U3 3TOro, Mbl TIOCTAaBUIIU TICPE] CO6OI71 3aJa4y MOTUBaHMU CTYACHTOB K
COTPYIHHYECTBY B IUIAaHE IPOSKTHPOBAHUS W peajM3alil MEPOIPHITHI, TakkKe >KeJaHWs pa3BUBaTh B cede
npodeccroHaIbHBIE Ka4eCTBa MOJIOJIOTO TIearora.

YpoBeHb pa3BUTHA TNPO(ECCHOHATHHOH CaMOMACHTH(QUKAINN CTYJCHTOB, NPUHSABIIAX y4YacTHE B
SKCIIEPUMEHTE, Ha KOHTPOJIBEHOM dTare IMeeT 0oJiee BEICOKUE MTOKA3aTeI .

IIpoBeneHHOE WCCIEIOBaHUE MO3BOJSACT HAM OIPEOCIUTH CICAYIONINE HalpaBlICHUsT PaOOTHI, TPH KOTOPBIX
MIPOUCXOTUT PAa3BUTHE TNPO(YECCHOHANFHOW CaMOMICHTH(OHUKAUN CTYICHTOB ITOCPEACTBOM COLHAIBHO 3HAYAMBIX
MEPOIPHUATHIA B YCIOBHAX IeHarorudeckoit nmpaktuku: 1. HeobxoamMo opranm3oBaTh HHOOPMAIIMOHHO HACHIICHHOE
00pa3oBaTeNnpHOE MPOCTPAHCTBO, HAXOSICh BHYTPH KOTOPOU CTYJACHT OyAeT MOTydaTh TOCTOBEPHBIC MPEICTABICHUS O
cBoeil Oynymed mnpodeccuu. 2. Peanu3oBaHHbIE COLMANbHO 3HAYMMBIE MEPONPUATUS OyAyT JOCTATOYHO
3G QEKTUBHBIMHU, €CIIU NPH IMPOESKTHPOBAHUU MEPONPHUATHs OyAyT HPUMEHSTHCS MIPOBBIE, TPEHHHIOBBIE TEXHOJIOTHH,
METOABI I'PpyHIIOBOIO B3aI/IMOZ[eI‘/IICTBI/I§I, WHHOBAIIMOHHBIC O6paSOBaTeJ'ILHbIe TCXHOJIOTUU IPHU HUX MPOCKTUPOBAHUU. 3.
HpI/I MPOCKTUPOBAHUMN COLUAJIBHO 3HAYMUMOT'O MEPONPUATUA BaXKHO YE€TKO MPOCTABJIATH LCIW WU 3aJa4M, OKUIACMbIC
PEIYJIbTATBI U aAJTOPUTM HeﬁCTBHﬁ. 4. Bxirouars B COBMECTHYIO JICATCIBHOCTHL CO CTYJACHTAMHU ICAArorn4cCKux
npodeccuii MMEHHO aKkTHBHbIE ()OPMBI COLMAIBHO 3HAYMMBIX MEPONPUATHH Ui (OPMUPOBaHHS M Pa3BUTHSA
caMoaHalln3a, CaMOHMICHTH(OUKAUK, camoonpeaencHrs. 5. CTUMYIHPOBATh ICATEIBHOCTH CTYICHTOB IOCPEICTBOM
BOBJICUCHHOCTH IIeflarora — Kyparopa. OTO TIO03BOJSIET T'PaMOTHO HANPABIATH JKCIEPHUMEHTANBHYIO TPYIITY,
KOHTPOJHPOBAaTh HX JCATEIBHOCTh M KOHEYHO K€ IMOANepKHBaTh pabouyro aTmocdepy. 6. Hcmonp3oBaHue
3¢ GEKTHBHBIX METOAOB pe(ICKCHH ISl OIICHKH CBOUX MPO(ECCHOHATHHBIX KOMITCTCHITHH.

[lo oOmmM WTOraM  ONBITHO-3KCIIEPUMEHTANBHONH  paboTBl MO  Pa3sBUTHIO  NPOQECcCHOHATBEHOM
CaMOI/IL[eHTI/I(bI/IKaL[I/II/I CTYACHTOB — 6y}1yHH/IX neaaroroB B yCJIOBHUAX nez[aromqecxoﬁ MpaKTUKU, MOKHO
chopMyIHpOBaTh CIEAYIONIME BbIBOABL 1. YpOBEHb pa3BUTHs NPO(ECcCHOHANLHONH MOTHBAlMU CTYJIEHTOB, B
OCHOBHOM, HaXOJIUTCS HA CPEHEM YPOBHE.

2. B mporiecce MpOeKTUPOBAHUS U peaTu3allii COLUATBHO 3HAYMMBIX MEPOTPUATUN CTYJEHTHI HUCTIBITHIBAIOT
3aTpyAHEHUs MMEHHO Ha JSTale pealn3alldy, KOTAa UM HETMOCPEACTBEHHO HY)KHO B3aMMOJIEHCTBOBAThH C JPYTUMHU
YYaCTHHKaMHU y4eOHO—BOCHHUTATEILHOTO MIpoIiecca.

3. PeanmmzoBaHHBIC CONWAIbHO 3HAYAMBIC MEPONPHUATHA OYIYT JOCTaTOYHO 3(PGEKTHBHBIMH, €CIIH TpHU
MIPOEKTHPOBAHUU MEPOIIPHUATHS OyIyT MPUMEHATHCS UTPOBBIC, METOIBI TPYIIIOBOTO B3aHMMOICHCTBHS, MHHOBAIIHOHHEIC
00pa3oBaTeNbHBIC TEXHOJIOTHU U aKTUBHBIE (DOPMBI MEPOTIPUSATHIA.

4. B nporniecce akTUBHOT'O B3aUMOJEHCTBUSI CO CTYJEHTaMHU BBISIBJIEHO, YTO OHU UMEIOT MOJIHOE NPE/ICTaBICHUE
0 cBoeit Oyaymielt mpodeccHoHaEHON AESTEIEHOCTH.

5. TlcuxoOruYecKuii KIUMAT B TPYIIE TOJDKEH OBITh IMOJIOKUTEIBHBIM, IS CTHUMYJIAPOBAHHS aKTHBHOMN
M03HABATEIHHOU JIEATEIbHOCTH.

6. ITo ntoram KOHCTAaTUPYIOIIETO U KOHTPOJIBHOT'O 3TAIOB 3KCIICPUMEHTA, MbI IPUIIJINA K BBIBOJAY O TOM, YTO B
SKCIIEPUMEHTAILHOW TPYIIe y CTYASHTOB Kak OyIyIIMX TIeJAaroroB TMOBBICHIICS YPOBEHb NPOdECCHOHATHHON
caMOMICHTU(UKAIINH.

VYiydiieHue YncIOBbIX IIOKa3aTenel B NaHHOU IpyIIe JaeT HaM OCHOBaHHUE CUMTATh TUIIOTE3Y, BBIABUHYTYIO
B CaMOM Hayajle HAIlero WCCIEAOBAaHMS, IIOATBEPAUBINEHCS UTO, TPOIECC Pa3BUTUSA IPOGECCHOHATIBHOM
CaMOUJCHTU(HUKAIINY CTYICHTOB KaK OyIyIINX IEIaroroB MOXeT ObITh HanOojee 3PPEKTHBHBIM NPU YCIOBHH, CCIIH:
BKIIFOYAaTh B COBMECTHYIO JESATEIBHOCTh CO CTYICHTAMH IEAAarOrHYecKuX Tpodeccuil akTUBHBIC (POPMBI COIMATBHO
3HAYMMBIX MEPONPUATHH A (POpMUPOBAaHHS W Pa3BUTHA CaMOAaHAIM3a, CAMOHMICHTH()UKAIIUHM, CaMOOIPEICIICHHS,
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MIPOBOIMMEBIE COLMAIBHO 3HAYMMBIC MEPOIPHATHS OYIyT peali30BBIBATECS B PaMKaX COOJIONEHUS CHCTEMHOTO U
KOMIIETEHTHOCTHOTO TIOJIX0/I0B; YYHTHIBATH HHANBHUIyaJIbHBIC H BO3PACTHBIE 0COOCHHOCTH CTYICHTOB.
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DEVELOPMENT OF PROFESSIONAL SELF-IDENTIFICATION
OF FUTURE TEACHERS THROUGH SOCIALLY SIGNIFICANT EVENTS
IN THE CONTEXT OF PEDAGOGICAL PRACTICE

N.G. Petrova, Candidate of Pedagogical Sciences,
Associate Professor of the Department of Theoretical Foundations of Physical Culture and Sports
Moscow State Pedagogical University (Moscow), Russia

Abstract. The article discusses the problem of the formation and development of the professional identity of
students — future teachers in the process of their professionalization during pedagogical practice. Socially significant
events are considered as a means of developing professional self-identification of future teachers in the context of
pedagogical practice. It is assumed that when involved in socially significant events, students develop those
professional qualities and abilities that may not be involved in the learning process. These include communicative and
organizational qualities, the ability to express one's point of view, culture and breadth of thinking, creativity.

Keywords: professional identity, socially significant events, pedagogical practice, professionalization.
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V]IK 37.013

UHTETPAIIAA ®UHAHCOBOM T'PAMOTHOCTH B OBPA3OBATEJIBHBIN ITPOIIECC
HAYAJIBHBIX KJIACCOB HA BA3E MBOY "CCOIII UMEHHU P.U. IA/IPUHA"

E.B. lloranosa, yuurenb
MBOY “Cakksipbipckas COLI um. P.U. laapuna” (c. bararaii-Ansita), Poccuiickas ®exepanust

Annomayusa. B oOaunoii nayunoiu cmamve paccmampugéaemcsi npoyecc unmezpayuu  @PUHAHCOBOU
2pamomHocmu 8 Hauanvhulx wkone Ha 6ase MBOY "CCOLI umenu P. U. [ladpuna”. Aemop ananusupyem
AKMYanbHOCMb 6HEOPEHUs INEMEHMO8 QUHAHCOBOU SPAMOMHOCIU 6 WIKOTbHOe 00YUeHue, NOOYEePKUBAs 8AHCHOCHIb
Gpopmuposanus y MAAOWUX WKOIbHUKOS KOMNEMeHYull No YHPAGNeHul0 QUHAHCAMU U NOHUMAHUA NEPEblX
9IKOHOMUHECKUX mepmMuHos. B uccredosanuu npedcmasnenwvt pesynomamui BY][ no ¢punancosoii epamomuocmu, a
maxoice O0ocmueHymele ycnexu. Paboma noouepkueaem 3Hayumocms panHe2o 00yueHUs O opmMuposanus
0MBemcmeenHo20 OMHOUEHUs K OeHbeaM U CHOCOOCMBYen pa3gumuio y oemell Hagblko8, HeoOX0OUMbIX OJis YCNeuiHol
JHCUSHU 8 COBPEMEHHOM 0DUecmee.

Kniouegvie cnosa: unancosas epamomnocmo, 00pazoeamensbublii npoyecc, HauaibHble Kiaccol, IKOHOMUKA.

®uHaHCOBas IPaMOTHOCTh SBJISAETCS OJHUM M3 BaKHEHIINX XKU3HEHHBIX HABBIKOB, KOTOPBIH MOXKET OKa3aTh
3HAYUTENbHOE BIMSHHE Ha dYejoBeKa. VIMEHHO HauanbHas INIKOJA SBIAETCS PEINAIOIIMM 3TaloM MM 3aKIaiKu
¢dyHnamMeHnTa GUHAHCOBOM IPaMOTHOCTH.

JlaBko K. JI. yTBep>kaaeT, 9T0O COTIIACHO CTPATETHWH O MOBHIIICHIIO (PIHAHCOBOH rpaMoTHOCTH (maee @I') mo
2030 roga B P® oOyueHme nereili HadalbHBIX KiaccoB ocHoBaM DI sBiseTcs BakKHBIM IIaroM K (OPMHPOBAaHHUIO
OTBETCTBCHHBIX T'paXkJaH. 3HAKOMS JETeil ¢ MHPOM (PMHAHCOB, MBI TIOMOTAeM MM IIOHATH IIEHHOCTh JICHET, a TaKKe
Ba)XHOCTH MX MPAaBHJIBHOTO MCIIOJIb30BAHUS. JleTH yJaTcst pa3indaTh CBOM MOTPEOHOCTH U JKEJIAHHSA, 9TO CIIOCOOCTBYET
Pa3BUTHIO KPUTHYECKOTO MBIIUICHHUS ¥ CIIOCOOHOCTH K MPUHATHIO MIPAKTHYHBIX penieHnid B Oyaymem [1].

[To muenuro Illyrooit 1O. JI. oqHUM M3 KIIOYEBBIX acNEeKTOB (MHAHCOBOrO0 0Opa3oBaHUs SIBISIETCS YMECHHUE
IUTaHUPOBaTh OrOJKeT. JleTM MOryT HadaTh C MHpPOCTBIX 3aJad, TaKHMX KaK BeJCHHE KapMaHHBIX PAaCXOJ0B WU
pacnpeneneHue JeHEr Ha JHMYHbIE HYXABL. OTO TO3BOJIET pa3BUBaTh HABBIKM IJIAHUPOBAHUS M yd4eTa, YTO B
JaNTbHEHIIeM TOMOXKET UM M30eKaTh JI0JT0B U (PUHAHCOBBIX TPYIHOCTEH.

OTO NMOMYEpPKHUBAET aKTyaJbHOCTh BKIIIOUEHHS Kypca ()MHAHCOBOH I'PaMOTHOCTH B NMPOTPaMMy BHEYPOUHOMH
JIeSITEIbHOCTH HA4aIbHOM MIKOTIBI.

[Iporpamma BHEypOUYHOH AEATEIHHOCTH O (PHHAHCOBOM rpaMoTHOCTH Ha 6aze MBOVY “Caxksipsipckas COILI
uM. P.U. lllagpuna” NOJHOCTBIO COOTBETCTBYET BO3PACTY YUAIIMXCS MIIAJIINX KIACCOB.

3aHATHS SBISIFOTCS HHTEPECHBIMU U Pa3HOOOPA3HBIMH, UTO CIIOCOOCTBYET JIydIlIeMy YCBOCHHUIO MaTepHaa.

EcTp 3aHATHS — pOJIEBBIE UTPHI, T/I€ JETH MOTYT NIPUMEPHUTH Ha ceds poiy MpoJaBla U HOKyNaTems, 00yJasch
NIPaBWJILHO PACIO3HABATh [EHHOCTH M JIeNaTh BHIOOp HA OCHOBE (PMHAHCOBBIX pelIeHWH. Takue WrpoBbIE CHUTYaLUH
MIOMOTYT pedsiTaM MOHATh OCHOBHBIE IPUHIUITEI TOPTOBIIH, & TAKXKE PA3BUTh HABBIKU OOIIEHUS M COTPYJHUYECTBA.

Kpome Toro, BBoguM B o0ydenue npoekT "Kommika skemaHuil", rae KaXIpld ydalquidcs (GUKCHPYET CBOU
MEUThI U 1IeJIH, CB3aHHbIe ¢ pUHAHCAMU. DTO MOXET OBbITh MMOKYIKa HOBOW WIPYLIKH, KHUTH WM JIPYrod jkeJlaeMoi
Bely. JleTu ydaTcs IIIaHMPOBATh CBOM OOJKET, OTKJIA/(bIBasi HEOOJIbIINE CYMMBI Ha BBIOpAHHBIE LIENH. DTOT MOJXO0]
MOMOTaeT He TOJBKO pa3BUBATh (PMHAHCOBbIC HABBIKM, HO U CO3/IaET y JIeTel MOTHBAIIMIO JIOCTHTaTh CBOMX LiEJNeit.

ITocpencTBOM MHHOBAIMOHHBIX TEXHOJIOTHH Takke OpraHM3yeM OHJIANH-KOHKYPCHI, € y4alluecs pPelaroT
(rHAHCOBBIE 337]a4H B UTPOBOIi hopme.

INocemennss MecTHBIX OTAeNeHHH OaHKOB W B3aMMOEHCTBHE C IpodeccHoHanaMu (UHAHCOBOH chepsl
oOoramaroT y4eOHBIH Ipomecc. Yyamuecs: 3HAKOMSTCS C OCHOBaMH OaHKOBCKOTO JieNa, MOJYyYaloT BO3MOXKHOCTD
3a7aTh BOIPOCH HACTOSIIIMM CIIE[UAINCTaM. JTO B3aMMOJEHcTBHE (OpPMHpPYET Yy HHX Oosiee IiyOoKoe IOHMMaHWE
NPUHIOUIIOB paboThl (MHAHCOBBIX YYPEKAECHUH M WX POJIM B SKOHOMHKE. BH3HTBHI TakKe CIOCOOCTBYIOT Pa3BHUTHIO
YMEHUI aHaNn3upoBaTh PUHAHCOBYIO HH(OPMALIMIO ¥ IPUHUMATH 0OOCHOBAHHBIE PEILICHHSI.

[Ipurnamenune J1eKTOpoB W3 (PUHAHCOBOW c(ephl SBISETCS €IIe OJAHMM BaKHBIM aCIeKTOM. Takue JEeKI[H
MOTYT OCBEWIaTh AaKTyaJdbHbIE TEMBI, BKIIOYAas WHBECTHUIMH, YIPABICHHWE NETCKUM OODKETOM W (HHAHCOBYIO
rpamMoTHOCTh. lIpsiMoe oOmieHHe ¢ SKCIepTaMH BIOXHOBIISIET yYaIlUXCs, MOOMIPSS MX K JaTbHEHIIEMY H3y4eHHIO
(UHAHCOB 1 PO(ECCHOHANTEHOMY Pa3BUTHIO B 3TOH 00J1aCTH. DTO pacIIupseT UX KPyro3op, MpodyKaaeT HHTEpec.

Heo0xoanmo, 9T00BI poauTeNny NpUHIMAIN aKTUBHOE ydacTHe B Iporeccax (uHaHcoBoro obOpasoBaHms. Mx
ONBIT M COBETHl MOTYT CTaTh LIEHHBIM PECypcOM Ul JAeTed B NMOHMMaHWM M pPEHICHHH (DPUHAHCOBBIX BOIIPOCOB.
Ob6cyxnenns o OroJpKeTe B ceMbe (OPMHUPYIOT YCTOIHUYMBBIE IPUBBIYKN U B3TIISABI, KOTOPBIE OYIyT CONMPOBOXIATh UX
Ha OPOTSHKEHUU BCel KU3HU [2].

Ha nannsiit MomenT nocemator BY /[ 94 yuenuka.

© Toranosa E.B. / Potapova E.V., 2025
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B 2022 romy cocrosutack PecyOinkanckas onmuMIiiaaa mo GUHAHCOBOW IPaMOTHOCTH I oOydarontuxcs 1-4
KiaccoB. JlaHHOE MEPONPUATHE MIPOBOAMIOCH C IIEIBIO TOBBIMICHNUA YPOBHA (PMHAHCOBBIX 3HAHMH M HABBIKOB y AETEH
MJIQZIIIETO MIKOJIFHOTO BO3pacTa, 4YTO CIOCOOCTBYET (DOPMHPOBAHMIO OTBETCTBEHHOI'O W TPAMOTHOTO MOAXOAA K
YIpaBJICHUIO INYHBIMH (PMHAHCAMH B OYIyIIEM.

OO0mee KONMMYECTBO YYACTHHKOB: B ommmmuanme mnpussuio ydactue 15 oOywaromumxcsa. OTH  OeTd
MIPOJICMOHCTPUPOBAINA CBOM 3HAHUS M yMEHHSA B 0O0JacTH ()MHAHCOBBIX IOHATHH, TaKMX Kak JCHBIH, OIOIKET,
cOepeKeHUsI, UHBECTUIUH.

Pesynbratsr:

1 mecro: 8 oOyuaromuxcs. IT0 MOXKHO HHTEPIPETUPOBATH KaK OUYSHb BBICOKUI YPOBEHb MOJrOTOBKM M 3HAHUH
cpenn gaereil. OHM TNPOAEMOHCTPUPOBAIHM OTJIMYHBIE HABBIKW B DPELICHUH 3ajad, CBS3aHHBIX C (UHAHCOBBIMU
CUTYyallUsIMH, YMEHHE aHAIN3UPOBATh U IIPUHUMATH PELICHUsI HA OCHOBE PACCMOTPEHHBIX KEHCOB.

2 mecrto: 4 oOydvaromuxcsi 3aHsuid BTopoe Mecto. OHM NPOSIBUIM 3HAYMTENBHBIE CIIOCOOHOCTH M 3HaHHE
Marepuana.

3 MecTo: 3 oOywarommxcs cTaay 00JagaTeNsiMH TPETBETO MECTa. JTO MOKAa3bIBAET, YTO AAXKE CPEAM CaMbIX
MIIQIIIMX YYaCTHUKOB OJHMMIIHAIbl €CTh MHOTO OJApEHHBIX IETEH, TOTOBBIX YUYUTHCS M Pa3BHBAaThCA B 00JIaCTH
(uHAHCOB.

OsumMmnuans! o (GUHAHCOBOIM IPaMOTHOCTH TOMOTAIOT BOCIIUTATh y JIETEH BaXKHBIE HABBIKH, KOTOpBIC OYIyT
MOJIE3HBl B WX B3pociod Xm3HH. OOCyXICHHE TaKMX TeM, Kak INpaBWIbHOE OOpalleHWe C JAEHbraMH, OCHOBBI
cOepexeHH ¥ TUIaHUPOBaHuUs OI0KEeTa, HAaYMHAET (POPMUPOBATHCS HA CAMOM PaHHEM JTare.

VY4acTue B COpeBHOBaHHMSX TAKOT'O POAa CIIOCOOCTBYET:

e Paspuruio KPUTUYCCKOT'O MBIIIJICHUS.

e  dopMupoBaHHIO PHHAHCOBBIX KOMIIETCHIIUH.

e VIIyYIIEHUIO HAaBHIKOB KOMaH/IHOM pabOThl U KOMMYHHKAIIUH.

e CTuMyIHpOBaHMIO HHTEpEca K yaeOe 1 CaMOCOBEPIICHCTBOBAHMIO.

OOyuyenne ocHOBaM (HMHAHCOBOII IPaMOTHOCTH B HAYaJIbHOM IIKOJE — 3TO AKTHBHBIN IIAr K MOCTPOCHHIO
(MHAHCOBO OTBETCTBEHHOro M Oe3omacHoro Oynymero Hammx aered. VIMeHHO paHHee (HHAHCOBOE OOpa3oBaHME
OKa3bIBAa€T JOJITOCPOYHOE BO3JCHCTBHE, YTO [ENIacT BKIIOYCHHUE 3aHATHH 10 (PUHAHCOBOHW IPaMOTHOCTH B IIPOTPaMMy
BHEYPOUHOI! eATeTbHOCTH HAYaIbHOH HIKOJIBI HEOOXOANMBIM.
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INTEGRATION OF FINANCIAL LITERACY IN THE EDUCATIONAL PROCESS
OF PRIMARY GRADES ON THE BASIS OF MUNICIPAL BUDGETARY
EDUCATIONAL INSTITUTION “SCHOOL NAMED AFTER R.I. SHADRIN”

E.V. Potapova, Teacher
Municipal Budgetary Educational Institution “School named after R.I. Shadrin” (Batagai-Alyta), Russian Federation

Abstract. In this scientific article the process of integration of financial literacy in elementary school is
considered. The author analyzes the relevance of introducing elements of financial literacy in school education,
emphasizing the importance of forming competencies in financial management and understanding of the first economic
terms in junior schoolchildren. The study presents the results of extracurricular lessons on financial literacy, as well as
the achieved successes. The work emphasizes the importance of early learning for the formation of responsible attitude
to money and contributes to the development of children's skills necessary for successful life in modern society.

Keywords: financial literacy, educational process, primary grades, economics.
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IFEHETUYECKHUE OCOBEHHOCTH HATOJIOT'MA
KPOBHU B ACIIEKTE MEJUIIMHCKOM BUOJIOT U

M.M. Llepraes, 1oueHT kadeapbl MEIUIUHCKON U OHOJIOTHYCCKON XUMUH, METUIIMHCKON OMOJIOT MY U T€HETUKH.
TamkenTckwii ['ocymapcTBenHbIit MenuuuHckuii YHUBepcuter (r. TamkenT), Y30ekucTan

Auuomauuﬂ. B cmamove pacemampuearomcs aKkmydajlbHble dachneKknbvl HACIeOCMBEHHbIX U npu06pemé'HHblx
namonoauti Kpoeu, makux Kak anemuu, 2eM0gbquu, JAelikemMuu, maiaccemuu u MUEN0OUCHIACMUYeCcKIUe CqupOMbl, c
AKYeHmom Ha pojib ceHemuiyecKux ()emepMuHaHm U COBPEMEHHBIX Memo0oo08 OUAZHOCIMUKU.

Knrwuesvie cnosa: cenemuxa Kpoesu, HacneocmeenHvle 3(160]1@661Huﬂ, mymayuu, cemono3s, aHemusl, ﬂeﬁK@MUﬂ,
manaccemus, ceHOMHbvle MmexHoo0cul, Meduuuncmﬂ 6140]10214}1, nepCcoHaIuU3upoO6arHas Me()uuuHa.

[Taronoruu KpoBH NPEACTABISIIOT COOOW ONHY M3 HamOoJee CIOXKHBIX M 3HAYMMBIX NPOOJIEM COBPEMEHHOMN
MeIUIUHCKON Ononoruu. KpoBb — 3TO YHUKaNbHAs TKaHb, BEHITIONHSIONIAS MHOXKECTBO YKM3HEHHO BaXKHBIX ()YHKIIHH,
BKITIOYast TPAHCIIOPT KUCIIOPO/Ia, IIUTATEIFHBIX BEIIECTB, TOPMOHOB M MPOAYKTOB OOMEHa, OAIepKaHAE TOMEOCTa3a 1
3amiTy opranm3Ma oT MHQexknuid. J[roOple HapymieHHs B €€ KICTOYHOM COCTaBe WM (PYHKIMH MOTYT HPUBECTH K
TSOKETBIM 3a00JICBAHMAM, YIPOKAIOIIAM KH3HH 4elloBeKa. B mociieHne AecATHUIIeTHsI Hay9HBIA MpoTrpecce B OONACTH
MOJIEKYJISIPHOW TEHETHKH M IIUTOTCHETHKH ITO3BOJIMI BBISBHTH, YTO MHOTHE 3a00JIeBaHUS KPOBETBOPHOH CHCTEMEI
HMEIOT TEHETHYCCKYI0 OCHOBY, a WX IIaTOTeHe3 CBs3aH C HapymieHmsamMu Ha ypoBHe JIHK, reHoB m xpomocom.
I'eHeTnueckre OCOOEHHOCTH ITAaTOJNIOTHH KPOBHM HPEACTABISIOT COOOH 00JIacTh, rlie B3aMMOACHCTBYIOT KIMHHYECKas
reMaToJIOTHsl, MCIUIIMHCKAs TeHeTHka u OuomH(popmaTuka. CeroaHs u3BecTHO, 4To Oosice 70% HACICICTBEHHBIX
reMAaTOJIOTHYSCKUX CHHIPOMOB  OOYCIIOBIICHBI ~TOYCYHBIMH MYTAIMsIMU, JACTACHHUAMH WIA  XPOMOCOMHBIMHU
nepectpoiikamu. [IpuMepom chykaT HaclIeICTBEHHbIE aHEeMUHU (TalacceMus, CEpPIOBUIAHO-KIETOYHAs aHEeMUs),
reMopuiMy, HACJIEACTBEHHBIE KOAryJoNaTud, a TakXke JIEHKO3bl M JUM(OMBI, BO3HHKAIOIIUE BCJIEACTBUEC
COMATHYECKUX MYTallMH B KJIETKaX KOCTHOIO Mo3ra. OTH 3a00leBaHUS HE TOJIBKO MPEJICTAaBIAIOT CEphbE3HYIO
MEIWIUHCKYI0 TpoOJeMy, HO H CIyXaT KIIOYOM K TOHHMAaHHWIO (yHIAMECHTAIFHBIX MEXaHHU3MOB PpETYIIIIUN
KJIETOYHOTO JeeHus, NU(PGEpEeHIMPOBKH M armonTo3a. BakHOW OCOOCHHOCTHIO COBPEMEHHOW METUIIMHBI SIBIIICTCS
Mepexo] OT CHMITOMATHYECKOTO TTOAX0a K IepCOHANIN3NPOBaHHON Tepamuu. [ eHeTiueckas JUarHOCTHKA MaTONOTHIH
KpPOBH HaéT BO3MOYXHOCTH IIPOTHO3HPOBATH PUCK WX PA3BHUTHS, IPOBOIUTH PAaHHEE BBISBICHHUE HOCHTEICH MyTallmid U
moaOupaTh WHAWBHIYaJdbHBIC CXEMBI JEYeHHA. Tak, METOABl CeKBEeHWpOBaHWs HoBoro mokoneHus (NGS), ITLP-
MUArHOCTHKA, AaHAIM3 OJKCIPECCHH TeHOB M AIUTCHETHYCCKUX HW3MEHCHHH OTKPHIBAIOT HOBBIE TOPH3OHTHI IS
KJIMHUYECKOH Onosoruu. B yacTHOCTH, U3ydeHUE reHETHYECKUX MapKepoB Mo3BoiisieT auddepeHnpoBaTs pa3anyHble
(hOpMBI aHEMUIA, OIIPENIENTUTh CTEIICHb PUCKA JICHKEMHUH, a TaK)Ke KOHTPOIUPOBaTh 3¢ PEeKTHBHOCTH TEpaIty.

Kpome Toro, renerndeckasl nMpHpoja IaTOJOTHIl KPOBU TECHO CBsS3aHA C MHOTO(AKTOPHBIMHU IPOLIECCaMHU,
BKJIIOUAIOIMMHU  B3aMMOJCHCTBUE HACJIEJCTBEHHBIX W CpeloBbIX (akropoB. Hampumep, nedextst B reHax,
KOJUPYIONINX (pepMEHTHI aHTUOKCUIAHTHOM 3alIUTHI, YCHJINBAIOT YyYBCTBUTEIHHOCTH SPUTPOIIUTOB K OKHCIUTEILHOMY
CTpecCy, 9TO MOBBHIIIACT PUCK TEMOJHUTHYCCKUX aHeMHuil. MyTanuu B reHax (akropos cBepThiBaHUS KpoBu (F8, F9)
npuBOSIT K remoduinnu A u B, a u3menenus B nporoonkorenax (BCR-ABL, JAK2, FLT3) — k pa3BUTHIO MHEIOHTHBIX
neiko30B. CieqyeT Mom4epKHYTh, YTO MU3yYCHHE TCHETHYECKUX OCOOCHHOCTEW MATOJNIOTHH KPOBH MMEET HE TOJBKO
TEOPETHYECKOE, HO ¥ MPAKTHYECKOE 3HAUCHUE. DTH 3HAHUS UCIOIB3YIOTCS IS pa3pabOTKu TeHHOM TepaItuy, CO3TaHusI
OMOWHXCHEPHBIX TIperapaToB, a TakKe BHEIPEHHS METONOB KIETOYHOTO PENaKTHPOBAHHS C HCIIOIB30BAHUEM
texHonorun CRISPR/Cas9. B pesynbraTte Ha CMEHY TPaAMIIMOHHBIM IOJXOJaM NPHXOAST WHHOBALMOHHBIE METObI
JIeYeHNsI, OpPUCHTUPOBAHHBIE Ha YCTPAaHEHUE MTEPBOIIPUINHEI OOJIE3HH, a HE TOJIBKO Ha KOPPEKIIHIO €€ CHMITOMOB.

Takum 00pazom, MccIeOBaHNE TEHETHYECKHMX OCHOB MATOJIOTHH KPOBH B acleKTe MEAMIMHCKOW OMOIOTHH
MTO3BOJISIET HE TOJIBKO TITy0’Ke TOHATh MEXaHN3MBI UX BOZHUKHOBEHHS, HO M (hOPMHUPYET HAyIHYIO 06a3y AJs mepexoaa K
HOBOHM MapagurMe 3ApaBOOXPAaHEHHS — MEIUIMHE OyIymiero, OCHOBAHHOW Ha TEHETHYECKOM IPOTHO3HPOBAHHH,
pOoUIAKTHKE U IEPCOHATU3UPOBAHHOM JICICHUH.

MeTomomorn4eckoii OCHOBOW HCCIIEOBAHUS TEHETHYECKHX OCOOCHHOCTEH MaTOJIOTHH KPOBH B ACHEKTE
MEIMIIUHCKONH OHMOJIOTUU TOCTYXHJI KOMIUICKCHBIM MOAXOJ, BKJIFOYAIONIMA COBPEMCHHBIC METOIBI MOJICKYIISIPHOM
OMOIJIOTHH, UUTOTCHCTHKH, OHOMHOOPMATHKM W KIMHUYECKOM TIeMaToloruh. B pa0oTe HCHOIB30BaIHNCh Kak
TEOPETHYECKHE, TAK ¥ SMITUPUICCKHAC METObI aHAIH3a, 00SCIICYNBAIOIINEC BCECTOPOHHEE H3YICHUE HACICICTBCHHBIX U
nprOOPETEHHBIX aHOMAJM KPOBETBOPHOHM CHCTEMBL. B KadecTBe TeopeTHYecKOH 0a3bl MPUMEHSUIACH CHUCTEMHO-
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CTPYKTYPHBIH ¥ CPaBHUTEIbHO-aHATUTHUECKUI METOMBI, TTO3BOJIMBIINE PACCMOTPETh T€MATOJOTHIECKHE MATOJIOTHHU B
KOHTEKCTE TE€HETHYECKOW IPEeIpacloloKEHHOCTH M MEXICHHBIX B3auMoAeicTBuil. M3ydyeHue mnuTepaTypHBIX H
SMIHMPHUYECKUX MJAHHBIX TPOBOAWIOCH C UCIIONB30BaHMEM 0a3pl HaydHBIX myOnmkanuit PubMed, Medline,
ScienceDirect u Scopus, dro obecredmno OOBEKTHBHOCTh aHANIW3a W COOTBETCTBHE COBPEMEHHOMY YPOBHIO
JIOKa3aTEeIbHOW MEAMIMHBI. DKCIEPHMEHTAIbHAsl 9acTh OCHOBBIBAJIACH HA MPUMEHEHHH MOJEKYISPHO-TEHETHIECKIX
METOJIOB, TAKUX KaK:

[onmumepasnas uennast peakuust (IILIP) — mis BBISBIGHUS TOYEYHBIX MYTallMid M OJHOHYKJICOTHIHBIX
moauMop(HU3MOB B reHax, CBs3aHHBIX ¢ kKpoBeTBoperueM (HBB, HBA1, HBA2, F8, F9, JAK2, FLT3, TP53 u ap.).

CexBenupoBanue HoBoro nokonenus (NGS) — uis geTaabHOro aHaIM3a MyTallMOHHOTO MPOQHIIS MAlUEHTOB C
HacJIeJCTBEHHBIMU M OHKOT'€MaTOJIOTHYECKUMH 3a00JICBaHUSIMH.

KapuortunupoBanne u ¢uyopecuentnas rudpunuzanus in situ (FISH) — s BbIABIEHHS XpOMOCOMHBIX
MepeCcTpPOeK, TpaHCIOKAIMI | Aenennii (Hampumep, t(9;22)(BCR-ABL), del(5q), t(15;17)).

Mertons! konmuuectBeHHO# TP 1 aHanmM3a 3KkCIpeccUu TeHOB — Ul OLICHKH aKTHBHOCTH KIIFOYEBBIX I'€HOB,
PETYIHPYIONINX NMpo1ecchl TU(QepeHINPOBKH KIETOK KPOBH.

buonndopmarnueckuii aHamM3 — U CTATUCTHYECKON 00pabOTKN JaHHBIX, TIOCTPOCHUS TEHETUIECKUX KapT U
BBIABIICHUSI KOPPEIALMH MEX Ly MyTallMOHHBIMA COOBITHSIMU M KIIMHIHYECKUMHE MPOSIBICHUSIMHA 3a00JI€BaHIH.

Knuanueckas 6a3a mccienoBaHMs BKIIOYANa aHAIM3 0Opas3loB KPOBH TAIMEHTOB C IHATHOCTHPOBAHHBIMU
HACJEJCTBCHHBIMH AHEMUSMH, KOAryJloOmaTHsAMH W JeWko3amMu. Marepuasisl HCCIEIOBAHUS COOTBETCTBOBAIIN
MEXTyHapOAHBIM 3THYECKUM HopMaM (XeIbCUHKCKas aekaaparst, 2013).

[TpoBenéHHoe ucciaeqOBaHHE IMOATBEPIWIIO KIIOYEBYIO POJIb TEHETHYECKUX (akTopoB B (HOPMHPOBAHUU
MaTOJNIOTUH KpOBU. AHamu3 mokaszai, uto okojio 65-70% Bcex ciydyaeB TsDKENBIX aHEMHH U KOAryJONaTHH HMEIOT
HacJeACTBeHHYI0 mpupoay, a y 30% nauumeHToB ¢ JeHKEeMHSIMH BBIBICHBI COMAaTHYECKHE MYTallMH, CBSI3aHHBIC C
nedeKkTaMy peryJssiiuy KIETOYHOTO JeTICHUS.

YcraHoBIEHO, YTO HanboJIee YaCTBIMU TOYCYHBIMH MYTAalUsIMH IIPY TEMOTTIOOMHOMIATHSAX SBISIOTCS] 3aMEHBI B
reve P-rnoduna (HBB) — nanpumep, myranus GluéVal (HbS) mpu ceprioBumHO-KkiIeTOUHON aHEeMHM W JENEUHH B
HBA1/HBA2 npu o-TanacceMud. DTH U3MEHEHUS NPUBOST K HAPYIICHHIO CTPYKTYPhl T€MOTTIO0MHA, CHU)KEHHIO €r0
KHCJIOPOATPAHCIIOPTHOW (DYHKIMH M Pa3BUTHUIO XPOHHYECKOW THIIOKCHH. B rpymnme mamueHToB ¢ HapyHICHHIMHU
CHCTEMbI T'eMOCTa3a BBISIBICHBI MyTaluy B reHax F8 m F9, orBeTcTBeHHBIX 3a cuHTE3 (hakTopoB cBepThiBanus VIII u
IX, uto obycnoBmio passurue remodpunnu A n B. Hapsny ¢ aTum, onpenenensl penkue GopMbl KOMOMHUPOBaHHBIX
KoaryJjonaTui, cBsizaHHelx ¢ MyTtauusiMu B reHax VWF, F11 u F13Al. Ocoboe BHMMaHHE yJEJIEHO HCCIEAOBAHUIO
TEHETUYECKUX aHOMAIIMI MPU OHKOTeMaToJIOTHYEeCKnX 3aboyieBaHusX. L{uToreHeTHyeckuii aHau3 MO3BOJIMII BBISIBUTD
xpomocoMHbIie TpaHciokaru 1(9;22)(q34;011) — xapakTepHyr0 Ui XpoHHYecKoro muernoseiikosa (rek BCR-ABL), a
taroke 1(15;17)(q24;921) — mapkep oCTpOro npomuenonuTapHoro jeikosa (red PML-RARA). Hacrora BCcTpeyaeMoCTH
JIAaHHBIX MIEpeCTPOEK cocTaBmia okoiio 18% cpenun Becex ciiydaeB JICHKO30B.

Bruonndopmatnyeckass o0paboTka MaHHBIX IIOKa3ajda HAJUYHWE KOPPEJSALUH MEXIy THUIIOM MYyTallud H
KJIMHUYECKUM Te4eHHeM OO0JIe3HN:

mytarm B TP53 u FLT3-ITD accoummpoBaHbl ¢ HEONarompHATHBIM IIPOTHO30M M BBICOKUM PHUCKOM
peuunnBa;

mytarmn NPM1 u CEBPA xapakTepu3yrOT OTHOCHTENHHO OJNIATONPUATHOE TEUCHHE OCTPHIX MHUCIOHIHBIX
JIEIKO30B;

y marueHToB ¢ noaumopdusmamu G6PD, UGT1ALl u HFE nHabmroaanack moOBbIIICHHAS YYBCTBUTEIBHOCTD K
OKHCJIUTEILHOMY CTPECCY U MEIMKaMEHTO3HOM Teparuy.

[TpumeHeHne TEXHOJIOTHI CEKBEHWPOBAHHWS HOBOTO TOKOJICHHUS ITO3BOJMJIO BBUIBUTH paHee HEONHCaHHBbIC
BapUaHThl MYTalM{, BJIMSIOUIME HA MPOLIECCHI T€MOIO033a M aronTo3a. DTO OTKPHIBAET HOBBIE BO3MOKHOCTH JIJIS
pa3paboTKK MHAMBUAYaJIbHBIX TEPAEBTHYECKUX CTPATET Ui, BKIIIOYAsl TEHHYIO M KJIETOYHYIO TepaInio, OCHOBaHHYIO Ha
penaxrupoBanuu JIHK ¢ ucnons3osanuem cucremsl CRISPR/Cas9.

B menom, moiydeHHbIE pe3yIbTaThl CBHIETEILCTBYIOT O BBICOKOM 3HAYMMOCTH MOJICKYJISIPHO-TEHETHYECKOH
JIMarHOCTUKH B COBPEMEHHOW KIMHMYECKOW NpakTHKe. VHTerpamus TEeHEeTHYeCKHX JaHHBIX C KIMHUYECKHMH
rapaMeTpamMH MO3BOJISIET Oojiee TOYHO IPOrHO3MPOBATH TEUEHHE 3a00JIeBaHUS, BHIOMPATh ONTHMAIBHBIE METOJIBI
TEpalyy M OCYIIECTBIATh MOHUTOPHUHT €€ 3()(EKTHBHOCTH, YTO JEIAaeT FeHETHYECKUE HCCIIE0BAHUS HEOThEMIIEMOM
4acThio OyAylel IepCOHAIN3NPOBAHHON METUIIMHBI.

[IpoBenénHoe wuccieqOBaHWE MOATBEPXKIAET, YTO IATOJIOTMUECKHE MPOLECCHl B CHCTEME KPOBETBOPEHHMS
HUMEIOT BBIPAKEHHYIO T€HETHUECKYIO MPHUPOAY M MHOro(akTopHblid xapakrep. COBpeMeHHbIE AaHHbBIE MOJEKYJISIPHOM
OMOJIOTUU JIEMOHCTPUPYIOT, YTO MYTAallMM B OJHOM WJIHM HECKOJBKHX TE€HaX CIIOCOOHBI paJMKaIbHO H3MEHHUTH
CTPYKTYpY Hu GYHKIHMIO O€JIKOB, Y4acCTBYIOIIMX B TE€MOII033€, CBEPTHIBAHUM W HMMMYHHBIX MEXaHHW3Max KpOBH.
OCHOBHOE BHHMAaHHE YACIAETCS HE TOJNBKO CTPYKTYPHBIM MYyTalusM (TOYEUHBIM, JENEIMsM, BCTaBKaMm), HO H
SIUICHETHYECKUM U3MEHEHHSIM, CIIOCOOHBIM MOJYJIMPOBATh AKCIIPECCHIO TEHOB 0€3 M3MEHEHHs! M0CIe0BaTEIbHOCTH
JTHK.

PesynbraThl aHanm3a MOKa3bIBAIOT, YTO Y MAIMEHTOB C HACJIE/ICTBEHHBIMU aHEMUSIMU ¥ T€MOTTIOONHONATHUsIMA
JToMUHUpYIOT MyTtauu B reHax HBB, HBAL u HBA2, npuBoxsmne k HapylIeHHIO CHHTE3a INIOOMHOBBIX LieTel. JTo
BBI3bIBaeT aucOallaHc B 00pa30BaHMM IeMOIVIOOMHA M, KaK CJICACTBHE, THUIIOKCHIO TKaHed. B rpymme manueHToB ¢
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KOaryJIonaTHAMH Ipeobiiagaror Myranuu B reHax F8 m F9, xoropeie nmpuBomsaT k remodunuu A u B, a B oTHeIbHBIX
ciydasx BeisBieHs MyTaru B VWEF, Ber3piBaromie 6ose3Hs poH BrureOpanna.

VHTEpecHBIM acmeKTOM SBISAETCS BIMSHHE KOMOMHHMPOBAHHBIX MYyTalui, KOTOpbIe (GopMHupYyIOT Ooiee
TsoKENOe TedeHue 3aboneBanus. Tak, couetanne myraru GO6PD c B-tamaccemueii mpUBOANT K YCIICHHIO TEMOJII32, a
mytarun 1P53 u FLT3 cymecTBeHHO MOBBIIIAIOT PUCK PELUANBA OCTPHIX JIEHKO30B. DTO CBHIETEIBCTBYET O TOM, UTO
MIPOTHO3 3a00J€BaHU HANPSAMYIO 3aBHCHUT OT T€HETHYECKOTO MpOoGUis MalWeHTa, a HE TOJIBKO OT KIMHHYECKHX
IIPOSABJICHUM.

Bonpioe 3HaueHHWe HMMeET TakXKe JIHUI€HETHYECKHMH KOHTpoib — wmeruinupoBanue JHK, momudukarms
rucToHoB, MuUkpoPHK-perymsims, KoTopble WrpaloT poib B Pa3BUTHH MHUEJIOJUCIUIACTUYECKUX CHHAPOMOB H
OITyXOJIEBBIX 3a0oJieBaHUil KpoBU. JaHHBIE (DAaKTOPHI YCHWIIMBAIOT WMJIM TOJABIISIOT AKCIPECCHIO OHKOI'CHOB M T'€HOB-
CYIPECCOPOB, B HA TEYEHUE OOJIE3HH.

CoBpeMeHHbIE TEXHOJOTUH CEKBEHHPOBaHMs HOBOro mokojeHus (NGS) mo3BossiioT aHaIM3UpOBaTh THICSYU
TCHOB OJHOBPEMEHHO, OMPENEIAs WHIUBUIYaIbHBI «TCHETHIECKUI IMAacHopT» MarueHTa. JTO NaéT BO3MOXKHOCTD
nepexofa OT TPaJWUIIMOHHON ITMarHOCTUKHU K IEPCOHAIN3NPOBAHHON MEAMIMHE, B KOTOPOW JIeYeHHE MOAOHpaeTcs Ha
OCHOBE MOJIEKYJSIPDHBIX JaHHBIX. B OymaymeM HMEHHO Takue MHOAXOABI MO3BOJSAT pa3pabaTeiBaTh TI'€HOTEPAIHIO,
HamnpaBJICHHYI0 Ha HchpaBieHue naedekTHbix ydacTkoB JIHK, a Tarxke KIETOYHBIE TEXHOJIOTMH HAa OCHOBE
CRISPR/Cas9.

[IpoBenéHuble TaHHBIC IEMOHCTPUPYIOT, YTO NMPH Pa3BUTHU OOJBIIMHCTBA MATOJOTHI KPOBU CYIIECTBYET HE
TOJIBKO TIpsIMasi TeHeTHYeCKasl AeTePMHUHALINS, HO U MOIU(UIIUpYIOLIee BIUsHAE BHEIIHEH cpeabl. Paguanust, TOKCHHBL,
BUpPYCHBbIE MH(PEKIUH M MEJUKaMEHTO3HbIe (aKTOpbl CHOCOOHBI MHAYLHMPOBATh MyTalMu, U3MeHsst cTpykrypy JHK
KpPOBETBOPHBIX KIeTOK. ClenoBaTeNbHO, MEIUIIMHCKas OMOJIOTHS paccMaTpUBaeT 3TH 3a0ojieBaHMA KaK I'€HO-
(eHOTUTIIMYECKUE KOMIUIEKCHI, I/Ie pellaoliee 3HaYeHUEe UMEET B3auMO/ICHCTBUE HACIIECICTBEHHBIX U MPHOOPETEHHBIX
(axtopoB. MHTepec NMpeaCcTaBISIOT TAKXKE JAaHHBIE 00 SMUIeHETHUECKOI PEeryJsisiiui, 0COOEHHO B KOHTEKCTE JICHKO30B.
MetunupoBanue npoMoTopHBIX obnactedt TeHoB RUNXI 1 DNMT3A mpuBoINT K MX WHAKTHBAIMKA W HaPYIICHUIO
amonTo3a KIETOK, YTO CIIOCOOCTBYET OIyXOJIE€BOMY poOCTy. IIpuMeHeHHMe WMHrHOMTOPOB MeTHiITpaHcdepas
paccMaTpuBaeTCsl Kak HNEpPCIeKTHBHOE HalpaBleHHE Tepanuu. TakuMm o0pa3oM, MEAWIMHCKass OHOIOTHs 00BbeIuHIET
MOJIEKYJIIPHO-TEHETHUECKUH, KJICTOUHBIH M CHUCTEMHBIH MOAXO0ZbI, (opMHPYs HOBOE HAaIpaBIEHHE — TE€HOMHAs
MEIHUINHA, B KOTOPOH MPO(IIIaKTHKA 1 JIeYeHUE 3a00JIeBaHNI OCHOBAHbI Ha aHAIN3E HHANBHIYAJILHOTO TE€HOMA.

[IpoBenéHHbIN aHANM3 IOKa3aJl, YTO TCHETHYECKHE OCOOCHHOCTH MATOJOTHH KPOBH SIBISIOTCS KJIIOYEBBIM
3BEHOM B IIOHMMAHUU HX MATOTeHe3a. Y CTAaHOBJICHO, YTO OOJIBIIMHCTBO 3a00JIeBaHMH KPOBETBOPHOIN CHUCTEMBI UMEIOT
HACJICACTBEHHYIO WJIM COMAaTHYECKYIO0 MPHUPOJIY, a MyTallMM B IeHaX, OTBETCTBEHHBIX 3a I'€MOII033, CBEPTHIBAHHUE U
KJICTOUHYIO PETyJIALUIO, ONPENeNIioT TSDKECTh KIMHHUYECKoro TedeHus. COBpEeMeHHBbIE TOCTIDKEHHS MOJIEKYIIpHON
OMOJIOTHH TIO3BOJISIIOT PACCMATPHUBATh FE€MATOJIOTHUECKUE TATOJIOTHH KaK Pe3ysbTaT B3aUMOJCHCTBUS T€HETHUECKUX U
snureHerndeckux ¢axropos. lllupokoe Buenpenue metonoB NGS, TP, FISH u Ouonndopmarnyeckoro aHajiuza B
KIMHUYECKYIO MPAKTUKY OTKPBUIO BO3MOXHOCTH JJISI TOYHOM JTHArHOCTHUKU M NPOTHO3UPOBAHMS TEUEHHUS OOJIE3HH.
[lepcriekTHBBI MCCIIEAOBaHUI CBS3aHBI C PAa3BUTHEM T'€HHOH Tepary, KIETOYHBIX TEXHOJIOTMH M PENaKTUPOBAHUS
reaoma (CRISPR/Cas9), HampaBiieHHBIX Ha YCTpaHEHHE IEPBONPUYHMHBI 3a00ieBaHMs. VHTerpamus TeHEeTHYESCKHIX
JTAaHHBIX B CHUCTEMY MNEPCOHAIM3MPOBAHHONW MEIULMHBI ITO3BOJHT HOBBICHTH 3(P(PEKTHBHOCTD JICUCHHUS U YIY4YIIUTh
Ka4eCTBO JKM3HH MAI[HEHTOB, CTPAIAIONINX TeMaTOJIOTHUYECKUMH MAaTOJIOTHAMH.
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M.M. Shertaev, Associate Professor of the Department of Medical and Biological Chemistry, Medical Biology
and Genetics. Tashkent State Medical University (Tashkent), Uzbekistan

Abstract. The article examines relevant aspects of hereditary and acquired blood pathologies, such as anemia,
hemophilia, leukemia, thalassemia and myelodysplastic syndromes, with an emphasis on the role of genetic
determinants and modern diagnostic methods.
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