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322| PamazanoBa K, Hyprman A, JKaiicaHOaeBa A. «BY/ITTBI TeXHOIOTHSIAP/bI 1430
nayzianaHy KesiHZleri Toyekeszep MeH KayircCi3zik 1mapanapbiH 3epTTey»
323| Caxatrbekkpi3bl T., baxtuspkpisbl T.A. «loT KypbIIFbUIAPBIHBIH, JKesiferi
Kayirncisgirin Kanaii KamTamachi3 eTyre Oomajbl: cTpaTterusuiap »koHe packet | 1434
tracer KeMeriMeH MoJie/ibJIey »
324| Ceprasel M. «IloBbllieHre TTPOU3BOAUTENHHOCTH Pa3pabOTUMKOB C ITOMOLIBIO
UHTETPUPOBAaHHBIX ~ HWCKYCCTBEHHBIX  WHTE/UIEKTOB W coobOpaxkenus | 1440
Krbep0Oe30racHOCTH»
325| CynranoB A.M. «CreraHorpadus B Knbepbe30macHOCTH Ka3axCTaHa» 1443
326| TanarapoB E., Iprebaii C., CynraHoB A. «WI-FI >keniciHzie maKbIpblIMaraH 1447
KOHAaKTap/lbl aBTOMaTThl TYpP/e aHbIKTay >Kykeci»
327| Taybaii M.E. PamatysiaeB O.A. «Pummnr: >xemijeri beef azici apkpiibl angay 1452
JK9HE OfIaH CaKTaHy»
CEKIUs 3
ECTECTBEHHbBIE HAYKU
[MOACEKLNA 3.1
AKTYAJIBHBIE ITPOBJIEMbBI COBPEMEHHOI
BNOJIOTUN
328. | Akumkapa A.b. Tepbapuiifiy OoTaHMKabIK 3epTTeysepie 1457
KOJIZIAHbUTYbl JKoHe Tepbapuii KOpBIH/AFbI Kerle
LIBMTIiH Ka/IbINTaCy epeKllesTiKTepi
329. | Akpuibek A. ActaHa Ka/lachlHAAFbl OOTAHUKA/BIK  OaFbIHBIH, 1459
na"amadTTaFel geranium sanguineum GUOJIOTHSTIBIK,
epeKIle/liKTepiHe cunarTaMma oepy
330. | Oninxan XK. Mob6unbi 6atinaHbIc TIeH KoijaH0aiapbIH, alaMHbIH, 1463
MiHe3-KYJ/IKbIHA 9CepiH aHbIKTay
331. | ba3zapbaera K. JKacecnipimMepze AeBUaHTThI MiHe3-KYJIbIKThIH, jaMy 1467
Kaymi
332. | bangocosa A.B. MeToauKa WCMOMb30BaHUsI UTPOBBIX TEXHOJIOTUM Ha 1471
ypOKax OHO0JIOTHH
333. | BaiigocoBa A.b. AKTyasbHble TIPOOJ/IeMbl COBpeMeHHOUN Orosioruu ¢ 1474
WCI0/Tb30BaHUEM WUT'POBBIX TeXHOJIOTUU B
00pa3oBaHUH
334. | FasuzoBa O. CaynesieHreH ereyKyMpBIKTapblH OyipekTepiHzeri 1477
MopdodyHIIMOHANIBIK, ©3TrepicTepAi CalbICThIPMaJIb
Oaranay
335. | EpkiH 3.b. buonorust cabakTapbiH/ia OKYIIbLIAPAbIH ChIHU Oy 1482
KabineTiH >keTingipyge OAyM  TaKCOHOMUSICBIH
nanjiaaHy
336. | )KaHabepreHoBa KeHeTTeH >Xypek 6J1iMi: reHeTHKasbIK acreKTijepi 1486




A.O.

KOHe aJI/IbIH aJTy Iapasapbl

337.

JKanakysnosa H.A.

OcimaikTepAiH  9pTYp/i  OpTa  ’KaFaiiapbliHa
0aliIaHbICTBI SKOIOTHS/IBIK TONTapFa 0emiHyi

1491

338.

Kymaranuesa H.b.

Akmona  oOsbIcBl  Kenjepi  Oa/IbIKTapbIHBIH
CaJILICTBIPMa/Tbl MOPMOIOTUSIUTBIK Tas[aybl

1494

339.

KymaxaHs I K.

EreykyiipbiKTaparbl pafualysra jkayar peTiHze
MUTOXOH/PUSJIBIK aKybI3[japblH ©3repyiH 3epTTey

1497

340.

Nbparnmosa M.A.

Mir-29a-3p B KayecTse T[epCrIeKTUBHOIO
HEHWHBAa3VBHOIO 6uromapkepa pasiraLiiOHHOr0
NOpakKeHUst

1501

341.

KananbepreHora

ILE.

buosiorusi cTygeHTTepiHe >KOFapFbl MaTeMaTUKaHbI
OKBITY/IbIH, €PEeKIIeTIKTePi

1506

342.

KamueBa A.B.

JKaTakxaHaja TyparbIH OipiHIli KypC CTyAeHTTepiHiH
TICUXUKAJIbIK [IeHCAYJIbIFbIH 3ePTTEY

1509

343.

Kyansies C.H.

ConrycTik  KazakcTaH OOMBICBIHBI  (Y9/IMXaHOB
ay/laHbl) 6CIM/IIK >KaMbLIFbICBIHBIH, epeKIlIe/TiKTepi

1513

344.

Kyrtunbaera C.b.

Opra MeKTen OKYILIbI/IaPbIHBIH, buosnorus
cabaKTapblH/la WHHOBAI[USUIBIK, TEXHOJIOTUs/IapAbl
Taii/iaaHyIbIiH epeKIleikTepiH 3epTTey

1516

345.

Kymyposa A.A.

CpaBHeHHe TICMXO(MHU3HOJOTMUECKUX 0COOEeHHOCTEeH
Pa3BUTHS YUaIIuxcst YacTHOMU u
o0111e06pa30BaTe/IbHOM 1IKOJTBI

1520

346.

Kann6aiikpi3sl E.

ArpoOMOH  TIperapaThiHBIH ~ JKa3gblKk  Ouzjai

6CIMJIiriHiH 6Cyl MeH faMyblHa Jcepi

1524

347.

Kotinbibaii A.C.

AkMoma 0oO/IBICBIHAFLI Janajblk, canbeHzi (salvia
stepposa) MaJieHUeTTeHipy JKaFAalbIH/a OCiIl - JaMy
epEeKIIeJIIKTEDIH 3epTTey

1527

348.

Munyap C.M.

JKamMOBIT 0OJBICHI TIEPCIIEKTUBTI KypaMbiHAa 3Gup
Maiibl Gap [9pinmik ecimzikrep tanacetum vulgare
»kaHe achilleamille folium maMybIHBIH, GHOIOTHSIBIK,
epexliesiiKTepi

1530

349.

Monpabaesa T.E.

Binom school MeKTeMNTepiHiH, ouonorus
cabakTapbiH/a upgrade TeXHOJIOTHsi/IapbIH
naijjanaHy TUIMZIJIITiH 3epTTey

1533

350.

Mypartkpi3el C.

JKambbi1 00JIBICBIHBIH, naHadTapbIHAAFbI
Ka/laMrbIp/iap (caryophylloideae juss)
TYKbIM/IACBIHBIH, 6CYiHe TMaTOMUTTIH 9CEePiH 3epTTey

1537

351.

Meip3aresngi E.K.

MekTen OKYyLIbLIApbIHBIH MOP(MOIOTUSIIBIK, JKoHEe
NcUXo(U3UO0IOTHSUIBIK, epeKIliesikTepiHe 6iiM 6epy
MaMaH/IbIFbIHBIH, JCepi

1540

352.

Hasemm O.K.

AxTyanmpHble  mpobseMbl  /1aDOpaTOpPHBIX U
MpaKTUYeCKUX paboT 1o Ouonorud B IIKOJAX
pecny0IMKK Ka3axcTaH

1543

353.

HuertynaeBa A.A.

Buosnorust cabakrapeiHza STEM TeXHOMOTHSACHIH
KOJIJJ@aHY/IbIH MaHbI3bI

1546

354.

CanbmeHoBa A.A.

Kopiaran oprara OGedtiMzenyiHe  6aiilaHBICTBI
fragaria vesca 1. aHaTOMUSIIBIK, epeKIleTikKTepi

1551

355.

Cennyniia A.C.

CoBpeMeHHble  TOAXOAbl K  CTUMYJMPOBAHHUIO
XOHJpOreHe3a

1556

356.

Conomko JI.P.

MuToxoH/Ipya/ibHas AUCPYHKIIVS KaK MOJIeKy/IsipHast
OCHOBA KJIETOUHOT'O CTapeHUst

1560




357. | CramkyioBa b.A. Kekieray Kasiachbl ypbaHod10pachIHbIH, 1565
TaKCOHOMMUSI/IBbIK aHa/IU31
358. | Cynran A.A. OpTYp/l  CHOPT  TypJepiMeH  aillHa/bICaThbIH 1569
CTyJleHTTepAiH, (Uu3UKa/lbIK [aMy KepCeTKillTepiH
3epTTey
359. | ToBkymosa A.C. BpoHx feMikrieci >koHe cO3bUIMabl OOCTPYKTUBTI 1573
eKIe  aypybl  aWKaCc  CHHJPOMbI  Ke3iHJeri
MMMYHOIVIOOY/THH e JIeHTeliH 3epTTey
360. | TokraceiH H.M. buonorust cabarbiH/la TAHBIMABIK KbI3BIFYIIBUIBIKTHI 1577
OenceHipyAiH  JKOJMBI  peTiHJe BUPTYa/I/bl
3epTxaHa/apAbl NanjanaHyabiH THIMIIT]
361. | XaxaiixaH A. OKOMOTUS/IBIK, ~ JK9He  K/IMMATThIK  (pakropsap 1581
KOHTEKCTiHJe akMosia 00JIbIChl (hUTOMacca Kopsapbl
MEH OHIMJIJITIHIH e3repyi
362. | XycanHoB A.T., I'ymMuHIIiK ~ TIperiapaTTapAblH,  ’Ka3dplk,  Ouzaid 1584
Appipbek ©.C., TYKBIMZIADBIHAAFBl  (PU3UOJIOTUSITBIK-OUOXUMUSITTBIK
JypmekOaeBa rpoLiecTepre >kdHe MOP(QOJIOTHS/IBIK ©3repicTepre
II1.H. acepi
363. | Nursagat A. Cognitive and physiological foundations of visual 1587
perception: the role of infographics in education
364. [NOACEKIINA 3.2
COBPEMEHHBIE BOITPOCHI
BMOTEXHOJIOT'MIN U BMUOMEIVILIVIHBI
365. | AprpiHrasvHa A. banvikTapael  ecipy ke3iHzeri cygblH ~ (u3MKa- 1592
b., XUMUSJIBIK, KYPaMbIH Ca/bICTbIpMasbl Taazay
Kapraesa A. b.
366. | bekbonar b., AynaHacThIpblIFaH apIia CopTTapbiHa CUIlarTaMma 1595
Camat A. T,
Cnenkoa H. H.,
Kypmanbaesa A. b.
367. | bepikoBa M.C., AJiMa aFallbIHbIH LIATOCIIOPO3 ayPYbIH aHbIKTAy 1598
Tynerenosa JK.A.
368. | bunanos ©. P. OcobeHHOCTH TIOATOTOBKMA —Pa3/IMYHbIX OpPraHOB 1601
Clarias gariepinus pjis OLeHKU copepkanus MO-
(hepmMeHTOB
369. | [lpobora B. A. CpaBHUTe/IbHBIN aHa/IM3 MCII0/Ib30BaHUs TepOKCHa 1604
Kanblusg W AyOWUIBbHOM KHC/IOTBI JJIST YIIydIlleHHUs
BbIXOZla BBIK/IeBa ’kabpoHOro pauka Artemia
parthenogenetica
370. | Eprasel b. AHTaroHucTHUYeCKas aKTUBHOCTh LITaMMOB 1608
Bifidobacterium bifidum, BbifeneHHbIX U3 (eKanui
CeMHHEBHOIO MJa/leHLia, B OTHOLLIEHUH
Staphylococcus aureus
371.| Epnan K.E., BanbikTapabiy JPTYpJIL KOpeKTeHJipy 1611
Tayeken XK.K. KaFai/IapbIH/IaFbl 6CY MapaMeTpJ/iepiH Oakbuiay
372. | XKymabek A.b., OTaHpIK OMali/IbIH 6CyiHe Ca/ULIU KbIIIKbUTEI MeH 1615
bazapbaesa K. K., | TornbIpakTarbl MOJTUO/IEHHIH, 3CEPiH 3epTTey
AxbacoBa A. XK.
373. | Kamanu A. C. JKapma HerisiHferi TaHFbl KYpFakK acTbl OHAIPY 1619




TeXHOJIOTUSIChIH/IA KOJIZIaHyFa apHaJIFaH
NMpoOMOTHKANBIK ~KacheTKe Ue MHUKpoar3aiapzbl
3epTTey

374. | KamugeH A.A., V3yueHne cocTaBa aKTUBHOTO WJia B OMO/IOTHUeCKOM 1622
Mongabaii M.XK. OUMCTKE CTOYHBIX BOJ|
375. | Kanuesa A. b. Conopka  Kak  HCTOYHHUK  (hapMaKoorhyeCcKu 1625
aKTUBHBIX  COeJMHEeHUM: TpaJULIMOHHbIE U
OMOTEeXHOJIOTHYEe CKHE TIOAXO/IbI
376. | KynaiibepreHoBa dusnosniornyeckre GyHKI[UU KDeMHUS B AUATOMHUTE U 1628
H.K. 0COOEHHOCTH €ro B3aUMOJIEMCTBUSI BMeCTe C
KOpMaMH pbIib
377. | MauuaH 3., Ky/1akkanTelH, afiaM JieHcay/IblFbIHa 3Cepi 1630
JKapbuikarn A.
378. | Manukosa A. XK., V3yyeHyie BAMSIHUS TMIIOKCUYECKUX YCJIOBUU BOJbI 1634
Beticenbaes P. A. Ha cozepxxaHne MO-(epmMeHTOB B pasMUHBIX
OpraHax pbl0
379. | Mypar K,C. TunanvsHbl TUIM/I a3bIKTaHAbIPY CTPATErHdsiChbIHBIH, 1637
Herisi
380. | Hyprasuesa JK.H., | I[IpoOMOTHKaNbIK MWUKPOOPraHU3MIEpP KeMmeriMeH 1640
Tynerenosa JK.A. eIlIKi CYyTi MeH CHBIP CYTiHiH KOMOMHAIUsChIHAH O1O-
HOTYpT ’Kacay >kKoHe OHbIH TaFaM[bIK KYH/bLIbIFbIH
aHbIKTay
381. | HypbGekoBa A.A, Ponmb  xXenaTHBIX KOMILIEKCOB MHWKDPO3JIEMEHTOB B 1645
Kanayuesa H.K. COCTaBe [MAaTOMUTA B TMIOBBIIEHWU MUTATeTbHON
L[EHHOCTH MsICa PbIO
382. | CaruposigvHa H. I'uaporioHUKanbIK >kKaraaiga Oujaili MeH apriaHbIH 1648
K., Ba3ap6aeBa K. | ecyiHe aybIp MeTasiiap/ibIH 3CepiH 3epTTey
JK., Akbacosa A.
XK.
383. | Caruponga H. E. Banblk 1apyallbLibIFbl  ©HIMZEpiHIH — caracbiHa 1652
KODEKTEH/IIDY epeKIlIe/TiKTepiHiH acepi
384. | CarpiabaeBa [I. A. | CoBpeMeHHbIe BbI30BbI v TN1epCIeKTHBbI 1655
OMOTEXHO/IOTUM W OWOMEIUIUHBI: OT TEHHOTO
peJlakTHpOBaHus Jilo) MepCOHaIM3UPOBaHHOU
MeJULMHbI
385. | Toxibaii /1. B., banbiKTapzAbl apTYpJli »KaFjainapja ecipy KesiHzeri 1657
Tanrar6ekosa /I. a30TThl KOCBUIBICTAp/AblH, KYPaMbIH CaJbICThIpMaslbl
C. Tangay
386. | YanuxaH A. C., Op TYPJIi CYTTepAeH 3€eH CaHbIpayKy/larbl KEMeriMmeH 1662
Tynerenosa JK.A. ipimIiik TEeXHOJIOTUSAChIH Kacay JKoHe
CasbICTBIPMalibl 3epTTey
387.| Y306ekoB A.b., CBsi3b MeXXJy aHTUOKCHJAHTHOM aKTUBHOCTBIO U 1667
MacamimoB K. K. | MUTMeHTHBIM ~ COCTaBOM MHKpO3esieHn 0000BbIX
KY/IBTYD, BbIPAIlleHHBIX THIPOTIOHHBIM CITIOCOO0OM.
388. | Alpamys A., Genetically engineered modified microorganisms in 1670
Aldibay S. the food industry
389. | Dairov A.K. Efficacy of preconditioned human umbilical cord 1674
blood mesenchymal stem cells in a mouse model of
psoriasis
390. | Meshtayev D.T. Variant calling of M. tuberculosis samples 1679




391.

TTOACEKIINA 3.3
AKTYAJIbHBIE [TPOBJIEMbBI OXPAHBI
OKPY)KAIOIIIEN CPE/JIbI

392.

Amnaronuii P.K.

JKaliblk, e3eHi KaliblIMachiHAaFel  Populus 1.
TYbICbIHa OHMOMOP()OJIOTHSIIBIK, TasI/1ay KoHE ChIPTKBI
acep eryii Qakroprap

1683

393.

Animikos M.M.

AHanu3 MPOCTPaHCTBEHHOTO pacrpesieneHus
TUAPOXUMUYUECKHAX KJ/IaCCOB KayecTBa
MOBEPXHOCTHBIX BOJ B Kasaxcrane ¢ 2019 no 2023
rof

1686

394.

AnmkoB M.M.

Pacuer wunHpekca 3arpsasHeHus p. Celppapus Ha
TeppuTopuu pecnybmvky Kasaxcran ¢ 2019 mo 2023
roj

1689

395.

baiigayneros [1.C.

OnTumM3aIKs ¥ MOZle/TMpOBaHue BbIOOpa /lepeBLeB
JUIS BBICAZIKW B CEBEPHBIX PErdoHax pecITyOnmuku
Kazaxctan c 1enbl0 [IOCTWXKEHHUs YITIepOLHOU
HEUTPaIbHOCTU

1692

396.

bensieBa [1.A.

Bo3MoXXHOCTM TIpuMeHeHUs1 B Oa/ibHEONI0rHyeCcKuX
Lle/IsIX CTOYHBIX BOJ JOMEHHOTO 11exa

1695

397.

Bonar A.b.

Kapkapasibl yATTBIK TaOWFM mapKiHgeri OeTasbiC
KOJIiHiH Cy KYCTapbIHbIH ajyaH TYPJIJIiri

1698

398.

Enen6epren M.E.

Bnusinue 3HeproaddeKTUBHOCTH 3/laHUM Ha POCT
T/IeCeHU ¥ MUKPOK/IMMAT TIOMeIleHUH

1703

399.

Kanracbaes K.K.

OHepKaCINTIK CyapAbl TazapTy »KOJ14aphl

1708

400.

JKunanmnaosa A.C.

CoBpeMeHHbIe TOJIXO/IbI K W3yUeHHIo,
KJacCU(UKAL[MM Y TPUMEHEeHHI0 carporiess: 0630p
OTeueCTBEHHBIX U 3apYOeKHBIX UCC/IeI0OBAHUN

1710

401.

KymabekoBa M.M.

Acrana KaslacblHJa KATThI TYPMBICTBIK,
Ka/IZILIKTapAbIH, JKUHaKTaTybl JKIHe OHBI
3a/1a/1ChI3/JaH/IbIPY/IbIH, 6apbICh

1713

402.

Kamues H.C.

Onpegenenvie  IIJIB ra3oB [ CHWKeEHUS
BO3/IEMCTBUS Ha OKDY)KAIOLLYIO Cpe/ly Ha IpuMepe
TOO I'P3C "Kazakhmys energy"

1718

403.

Mapuyk E.B.

CpaBHUTE/bHBIM  aHaMM3 HAKOIJIeHUs  TSDKeJIbIX
MeTa/uIOB B pa3/IMUHbIX [IOYBEHHBIX T'OPU30HTAX
arposkocucteM C. EruHgbikonb, AKMOJHUHCKOMN
obsactu

1721

404.

Hyproxunza A.E.

CuenapHas
BLIOPOCOB
Kazaxcrana

OlleHKa TMOTeHIana
MapHUKOBBIX  Ta30B B

COKpalleHUsI
pervoHax

1724

405.

ITak A.E.

CpaBHUTE/IbHBIM aHaM3 METOJ0B 3KOJ0THYeCKOTOo
00yJeHHs yUalxcsi MIa/IIUX KJIaCCOB

1729

406.

Ilak A.E., Kanuesa
IT.

duTtopeMegualsl Kak CrocoO OYMCTKU TIOYBHI B
palloHax TeIUIOVIeKTPOLIeHTpaleld: CPaBHUTE/IbHBINA
aHa/IU3 pacTeHUU-TUNepakKyMyJ/IsiTOPOB

1734

407.

Xabppasakos A.K.,
Ncnsmos O.H.

Bnusinne Tiktok-Brgeo Ha skonornyeckoe obyuenue:
TIepCrieKTUBbI MUKPOOOyUeHust

1739

408.

Daribayev A.Zh.

Melafen: innovative plant growth regulator

1744

409.

Ibrayeva A.

Phytoremediators as a basis for the production of fuel

1746




pellets: ecological and technological aspects

410. | Mirzabekova Bioecological features of representatives of the 1749
M.Zh. nightshade family (Solanaceae Juss.)
411. | Yeleusizova A.B. Issues of ecological stability of natural pastures 1753
412. [MOACEKLVA 3.4
AKTYAJIBHBIE TTPOBJIEMbBI HAYKU O 3EMJIE
413. | Abgpamosa T. A. ActaHa arsomMepalUsiCHIHBIH,  Kacbul — OeneyiH 1756
3epTTey/liH TeOpHUsJIbIK HerizgeMeci
414.| Apup6aii C., MaHnrbicTay 0O/BICHI TeOXKYHenepiHiH KypbUIbIM/BIK 1759
AsibekoBa M. epeKiesikrepi
415. | Anpamosa A. XK. [TigepTi e3eH anmabbl reoxykHeciHiH KYPBITBIM/BIK, 1763
epeKIle/TiKTepi
416. | AmanxosioBa A. b. | Conrycrik Kazakcran 0OJIBICBIHBIH, Tamak 1767
OHEPKICiOiHIH aMy >Karaaibl
417.| Axmet6ekoBa I'. C. | TeopeTnueckue OCHOBBI paliloHMpPOBaHUs 1772
TePPUTOPHI TYPUCTUUYECKUX 30H
418. | AsibekoBa M., KpI3b110p/1a Ka/laChIH/jaFbl aTMOCGhepasIbK ayaChIHbIH, 1779
Apupb6ati C. JIACTAHYBI
419. | OmipxaHoBa XK. A. | Apan ay[jaHbIHbIH, 9/IeyMeTTiK-9KOHOMUKA/IbIK JaMy 1783
TMepCrieKTUBaJIapbIH Oarasiay
420. | bonar6ekkpi3nl XK. | Abait 06/1bICBIHBIH, Ka3ipri 3aMaHFbl ZieMorpadUsiIbIK, 1788
Macesienepi
421.| Oabbuibaera A. 2018-2024  keUiflap  apanbIFbIHAAFEI  AKTebe 1792
KAQ/JaCblHbIH, JKepZl MaljanaHy  e3repiCTepiHiH
JIMHaMUKAaChbl
422.| Jamertosa I'. H. Tepicakkan e3eni anabbiHgarel NDVI Herizinge C- 1798
(hakTOp/bl aHbIKTA
423. | Hactan6ekoBa XK. | TangplkopFaH KasjacbIHBIH, Ka3ipri 3KOHOMHKaJbIK- 1803
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3JIEKTPOXUMMUSI/IBIK KACUETTEPiH 3epTTey
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OHZIipy» 3/IEKTUBTI KypPChIH OKBITY: TaKipuOe >KoHe
HITHXKesIep
528. | Xamur A.K. PASS  ONLINE  nakpganana  orelppil  N- 2232
OeH30M/IMTUIIEPUVH TYbIHABLIAPBIHBIH, OUOTOTHUSUIBIK
OesiceHIiTiTiH O0/DKay
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POJIb XEJJATHBIX KOMIIJIEKCOB MUKPO3JIEMEHTOB B COCTABE
JUATOMUTA B IOBBIINEHUMU ITMTATEJIBHOU HEHHOCTHU MACA PbIb

Hypo0exoBa AsiyiibiM AiiTOeKkKbI3bl, Kannaynesa Hypmart KyanblmKbI3bl
kalauiyeva.nurshat@mail.ru
MaructpanTsl EBpasuiickoro HanpoHanbHOro yHuBepcutera umenu JI.H. ['ymunesa,
Acrana, Ka3zaxcran
Hayunsriii pykoBogutens — K. Aybakuposa

B BermecTBax, KOTOpbIE UTPAIOT BAXKHYIO POJIb B JKU3HU JKMBOTHBIX, OOJIBIIYIO POJIb UTPAIOT
MHUKPOAJIEMEHTHI, HEOOXOAUMBIE IJIsl pocTa M pa3MHOxkeHHus. OHM OKa3bIBAIOT BIMSAHUE HA (DYHKIIMN
KPOBETBOPEHMsI, JHJIOKPUHHBIC JKEJIe3bl, 3aIlUTHbIE pEaKUM OpraHuzMa, MHUKpO(pIOpy
MUIIEBAPUTEIBHOIO TPAKTa, a TAK)KE€ y4aCTBYIOT B OOMEHE BELIECTB, OMOCHHTE3€ OesiKka, BHOCST
OTPOMHBIH BKJIaJ] B IPOHUIIAEMOCTb KJIETOYHBIX MEMOpaH. Ba)KHOCTh MUKPO3JIEMEHTOB B CEJILCKOM
XO3SIICTBE /10 CHX IOp O KOHIIA HE JOKa3aHa, OJHAKO HM OJMH pAlMOH He oOxoxutcs Oe3
100aBlIeHUs] MUKPO3JIEMEHTOB, O KOTOPBIX FOBOPUIIOCH BhIlIe. HekoTopble MuHEepasibHbIE BElECTBA
B OPraHHU3ME HE CUHTE3UPYIOTCS, IIO3TOMY JKUBOTHBIE JIOJKHBI IIOJy4YaTh X BMECTE C MUILEH, KaK
3TO JenaeT yenoBek. O4eBUIHO, YTO BCe OHM pabOTarOT KaK KaTaau3aTopbl M IOMOTaloT HOBBICUTh
aKTUBHOCTb (EPMEHTOB, TOpMOHOB U BuTamMuHOB. [lo MHenuto [.A. bormanoBa, BbICOKOE
coJiepKaHnue MUKPOAJIEMEHTOB B KOPMAxX HE MOXKET OBITh MPSIMBIM BIMSHUEM UX MToJie3HOCTH [1]. D10
CBSI3aHO C TE€M, YTO MHUKPODJIEMEHTHI, COJEpKalMecs B KOpMaxX pa3iuyYHbIX (HOPM, OTINYAIOTCS
IIPOYHOCTBIO CBSI3€ B COCTAaBE OPraHMYECKMX M HEOPraHWYECKUX COCIMHEHUH, a TaKkke
3¢ (HEeKTUBHOCTHIO UX YCBOECHHUS B OpraHU3Me. BoJIbIIMHCTBO MUHEPaJIbHBIX 3JIEMEHTOB, IOJy4aeMBbIX
U3 KOpMa, YCBaHBaIOTCS OPraHU3MOM >KUBOTHBIX U PbIO TOJIbKO HA 25-30%, U moajepkaHue 3Toro
MIOKa3aTeysi O4YeHb BaXKHO.

Bosbiiast poiab MHOTHX Makpo-M MHKpPO 3JEMEHTOB B Ipolleccax MHUIIeBapeHHs U oOMeHa
BELIECTB, OMOCHHTE3a U KJIETOYHOrO0 MeTaboIM3Ma MMO3BOJIMIA BBECTU B HAYYHBIH 000pOT TEPMUH
"OrossIeMeHTHI". DTO MpeXk/ie BCEro MUHEPabl, KOTOPbIE yYacTBYIOT B META0OIMUYECKUX MPOLIECCaX,
MIPOUCXOAIIMX B ®KUBOM opranuzMe. HayuHo noka3aHa cBsI3b MEXKIY OMO3JIEMEHTaMU U OEJIKOBBIM
O0OMEHOM Y >)KHBOTHBIX.

OcoOblif UHTEpeC B HACTOsIIEe BpeMs MPEICTABISIOT MHTPAKEUIHbIE COCIUHEHHS, TO €CTh
XEJIaTHBIE COEAUHEHMsI, COJEpKallMe IUKINYECKHE TIPYNNHUPOBKA OPTaHUYECKUX MOJIEKYII.
XenaTHbIe CI0XKHbIE COETUHEHUS MPEACTABISAIOT CO00M OMOIOTHYECKH HITMPOKO PacIpOCTpaHEHHBIN
TapMOHMYHBIM TUI B3aUMOJEHCTBUS METAUIa C JIMTAaHJOM. AKTHUBHOCTb JJIEMEHTOB B 3THX
KOMIUIEKCaX B THICSIUY Pa3 BhIIIE IO CPAaBHEHUIO C aKTUBHOCTHIO MeTalljla B MOHHOM COCTOSIHHH.
XenaTHble COCIMHEHHsI, CIIOCOOHBIE CBSA3BIBATh MOHBI METAJUIOB C MEPEMEHHOM BAJIEHTHOCTBIO U
MPEMsITCTBOBAaTh MX peakluu pacrajga mepekuceld, o01analT aHTHOKCHAAHTHBIM, TO €CTh
MHTUOMPYIOIUM CBOOOTHBIE pauKabl aeicTBreM. [Ipennonaraercs, 4To 3T0 ONTUMU3UPYET OOMEH
BEUIECTB, (YHKIMM BCEX OPraHOB M CHUCTEM, CIOCOOCTBYET BOCCTAHOBJIEHMIO, ITOBBIIIAET
COXPAaHHOCTb CKOTa, OCOOCHHO HOBOPOXJEHHOIO MOJIOJHAKA, OOECIEUYnBaeT BBICOKYIO
SKOHOMUYECKYI0 3((PEKTUBHOCTH KUBOTHOBOJICTBA. XenaTHbIe (OPMBI OHMOTEHHBIX METAJJIOB
UMEIOT MHOIO IPEUMYILIECTB IEpe]] HEOPraHWYECKUMHU COJSIMU I HUCIOJb30BAaHUS B
KMBOTHOBOJUYECKON MPAKTHUKE, TaK KaK 001aJal0T HU3KOW TOKCUYHOCTBIO U 3()()EKTUBHBI TOJIBKO B
HEOOJIBIINX KOJTMYECTBAX.
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B Hacrosmee BpeMs TINyOOKO HM3y4eHbl MOJEKYJSPHbIE MEXaHU3Mbl Pa3JIMYHbIX
MHUKPORJIEMEHTOB, 0C000€ 3HAYEHHE MPHIACTCI MHKPO3JIEMEHTaM, COACPKALIMMCS B KOpME,
HaxXoJALIMMCS B JIETKOJOCTYITHOM xenaTHo# (opme.

B 310 Bpems OGuonoruyeckas akTHBHOCTh MUKPOOHOJOTMYECKHX METAIOB M UX HIMPOKOE
y4acTHe BO BCEX BaKHEHIINX METAJUIO-IIOJIMMEPHBIX PEaKIHIX, KIETOUHOM XUMU3ME 00YCIIOBIIEHBI
UX XEJaTUPYIOUIMMH CBOMCTBaMU. Bcem m3BecTHO, UTO peakiusi 00pa30BaHus XEIaTHBIX CTPYKTYp
MOJKET CIIyKHTh OCHOBOM JUIsl 00pa30BaHUsl PEAKTUBHBIX MOJIEKYJI, IPEBpaIleHUsl OMOCYyOCTPaToOB B
CTPYKTYPHO OpraHM30BaHHBIC CHEUU(UUYECKHE CHCTEMBbl, ()OPMHPOBAHUS UMMYHHUTETA M JIPYTHUX
MMMYHOJIMHAMUYECKUX ¥ OMOJMHAMUYECKUX ITPOLIECCOB OPraHU3Ma.

VYdeHsle yAENSIOT 0co00€ BHMUMaHUE HOPMAalU3allMl MHUKPORJIEMEHTOB B MHUTAHUU PBIO,
KOTOpbIE BBINOJHSAIOT crneuugpudeckue ¢usznonornyeckue GyHKIMM B MeTaOoJM3Me, BIHAIOT Ha
pOCT, pa3BUTHE U PENPOAYKTUBHBIC (YHKIMH, (YHKIMH KPOBETBOPHBIX OpPraHOB M IKele3
BHYTPEHHEH CeKpeluH, 00ecHeuuBalT MPOHUIAEMOCTh KIETOYHBIX MeMOpaH, Yy4YacTBYIOT B
3alIUTHBIX PEAKIUAX OPraHU3Ma U BIMSAIOT HA MUKPOQIIOpY MHIIEBAPUTENILHOTO TpakTa. [To MEEHUIO
W. EropoBa, 0oyplI0€ HayyHOE M MPAKTHUYECKOE 3HAUEHHE JJIS XEJATHBIX KOMIUIEKCOB HMEIOT
OMOTEHHBIE METAJUIbl, COJAEPKAIlNe MHKPOMOJEKYJSIpHbIE Ouonorndeckue coeauHeHus. OHu
MIOJIOKUTEIBHO BIIMAIOT HA MPOLIECCHl KPOBETBOPEHUS M CIOCOOCTBYIOT HOPMAJIM3alMU OOMEHHBIX
MPOIIeCcCOB [2].

W3BECTHO, YTO 3HAYUTENIBHO IOBBIIIAECTCS AKTUBHOCTb MMKPORJIEMEHTOB, KOTOPBIE MOTYT
COYETaThCsl C OPraHMYECKUMU CcOoelMHEHUsAIMU. [103TOMyY € 11€1bI0 NOBBIIEHUS OMOJIOCTYITHOCTH U
0€30I1aCHOCTH METAJUIOCOJEPKAILMX MIPENapaToB MPU3HACTCS HEOOXOAUMBIM 3aMEIICHNE MOHHBIX
COEMHEHUII MHUKpO3JEMEHTOB OpPraHMYeCKUMH JUraHjgamu. B Hacrosiee BpeMs C IOMOIIbIO
MHUKPO3JIEMEHTOB OCOOBII MHTEpec MpejacTaBiseT NpOopUIAKTUKA U JICUeHHEe MHOTUX HapylIeHUH
oOMeHa BEUIeCTB, MPU KOTOPBIX JKU3HEHHO BAYKHBIE MHUKPOXJIEMEHTBI HAXOSTCS B BHJIE KOMILJIEKCA
¢ OMOJHMraH/1aMu, €CTECTBEHHBIMU HOCUTEIISIMH MUKPOJIEMEHTOB

Pa3pabarbiBatoTcs mnpemnapathl, cojaepiKalue OOJbIIoe KOJIMYECTBO MHMKPOIIEMEHTOB B
COCTaBe OPraHUYECKUX COCTUHEHUH, KOTOPBIE MOIYYaroT Pa3INUHbIMU CIIOCO0aMU U UMEIOT pa3Hble
XapakTepucTUKU. [I0CKOIbKY MPOU3BOICTBO OPraHMYECKUX HCTOUHUKOB MUKPOAJIEMEHTOB SIBJISIETCS
OTHOCUTEJIbHO HOBBIM, BO3HHKAeT MpolieMa OLEHKH MX A(PQPEeKTUBHOCTH. B 3aBUCHMMOCTH OT
TEXHOJIOTUU TPOMU3BOJICTBA M CTPYKTYPHBIX OCOOEHHOCTEH HX MOJApa3AeisioT Ha TJIMIMHATHI,
IIPOTENHATHI, IUTPaThI U 1p. [3].

CrabwibHas CTPYKTypa M COCTaB JMaTOMOBOWM 3€MJIM BaKHbI A €€ 3(P(EeKTUBHOCTH.
AMOpOHBIH (HEKPUCTAIIIMUECKUIT) TUIT AUATOMOBOM 3€MJIH, UCTIOJIb3YEMBIH B 3TOM ciydae, TakKe
SBJIAETCS BaXXHBIM acHeKTOM. AMOpP(QHBI KpeMHUH XpYyNKUH, OH IUIABHO IPOXOAUT Yepes
ey JOUYHO-KUIIEYHbII TPaKT 06€3 KaKUX-TU00 MOBPEXICHUNA. A KPUCTAIIMUECKUI KDEMHUIA MOXKET
OBITh OIACEeH JIJIsl CTEHOK JKETyJOYHO-KHUIIIEYHOTO TPAKTA KUBOTHBIX. OH COCTOUT U3 OYEHb OCTPHIX,
TBEPJBIX M OTHOCHTEIBHO TOJCTBIX YacCTHIl, YacTO HCHOJb3YEMbIX B cHcTeMax (uiIbTpanuu
KpUCTAJIINYECKOro KpeMHus. brarogaps ancopO1MOHHBIM CBOMCTBAM JMATOMUTA OH UCIIOJIb3YETCs
JUIs  BBIBEIGHUS U3 OpraHM3Ma TOKCHHOB, BbIpaOaThIBaeMbIX OakTepUsMH, T'pUOKaMHu,
JPOXCKEN0T00HBIMU KaHIUA03aMH WK JPyTUMHU Bo30OyauTensmu nnexkuuu. Kpome Toro, BBeieHne
JMATOMHUTA MOKET YJIYYIIUTh OOIee COCTOSHUE KMBOTHBIX M pe3yNbTaThl mpousBoicTBa [4]. o
HACTOAIIEr0 BPEMEHU OTPULATENILHOTO BIUSHUS aMOP(HOTO IMaTOMHUTA Ha 3[J0POBbE KUBOTHBIX HE
3apErUCTPUPOBAHO.

[lenbto AJaHHOTO MCCIEAOBAaHUS OBbLI aHAIW3 BIUSHUSA J00aBI€HUS aMOP(HOro JUaTOMUTA B
KOPM Ha ITPOU3BOICTBEHHBIE OKA3aTENIN U UHANBUYaJIbHbIC KAUECTBEHHBIE XapaKTEPUCTUKH PHIO.

Poct u QopmupoBaHue CONpOBOXKIAIOTCS Pa3BUTHUEM IHILEBAPUTENLHON CHCTEMBI PBIO.
VIMEeHHO TO3TOMY B COCTaB CTapTOBBIX KOMOMKOPMOB HEOOXOJMMO BBOJUTH HE TOJBKO
JIETKOYCBOSIEMbIE BBICOKOOEIKOBBIE KOMIIOHEHTHI W THJIPOJU3aThl Oenka, HOM BUTaMHHHO-
MUHEPAIBbHBIE KOMILIEKCHI.

PazpaboTka HaydHO OOOCHOBAHHOTO KOPMJICHHUS PBIO MPEXKIE BCETO CBs3aHA C M3YYCHHEM
noTpeOHOCTEH B KOpME U ITUTATENIbHBIX BEIIECTBAX Ha MPOTSXKEHUH BCETO MEPUO0/1a UX BBHIPAIIIMBAHUS
U U3MEHEHMs IapaMeTpoB OKpysKatomel cpensl. IloTpeOHOCTH pbl0 B KOpME M HUTATENbHBIX
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BEIECTBaX B HUX OOBIYHO CKJIAJBIBAETCS U3 KOJMYECTBA, HAPABICHHOTO Ha MOJAIep KaHUe )KU3HH U
KOJINYECTBA, CIIOCOOCTBYIOMIETO MPOAYKUUH TMPUPOCTa MacChl PHIObI W TOJOBBIX IPOJYKTOB.
Omnpenenenre KOJIUYECTBAa MOTPEOHOCTH KaKIOTO B OTIEIBHOCTH Ipolecca MO pa3rpaHUyCHHUI0
IIUTATEJIbHBIX BEIIECTB, KOTOPbIE UAYT HA NOAAECPKAHUE )KU3HU B IPOAYKIIMIO, YCTAaHABIUBAECTCS C
MTOMOIIBIO CHEIHANTBHBIX (PU3UOJIOTMYECKUX METO/I0B.

VYCTaHOBIIEHO, YTO TAaKOH CIOCOO OMpeneneHusi MOTPEOHOCTH B KOPME M IMUTATEIbHBIX
BELIECTBAX MOKHO HM3MEHSTh Ha JIPYTMX COCTaBaX KOMOMKOPMOB IO pPaHEE YCTaHOBJICHHBIM
notpeOHOCTsM pbI0. Ecin y BeIpaiieHHO# phIObI Bee (hrU3H0I0r0-0MOXMMHUYECKHE TIOKA3aTeNn Oy Iy T
B HOpME, TO MOXHO CUHTaTh, YTO MOTPEOHOCTH B KOPMAaX U MUTATEIbHBIX BEIIECTBAX OMPEICICHbI
IIPaBWJIBHO U UX MOYKHO HCIOJIb30BaTh B JAJIbHEHIIIEM.

Bmecte ¢ TeM HEOOXOAMMO OTMETUTh, YTO TaKOE PAa3rpPaHUYECHUE BBISIBUTH OYEHb CIIOXKHO,
IIOCKOJIBKY IPOUCXOJAIINE OOMEHHbIE NPOLECCHl OpraHM3Ma B3aMMOCBA3aHbl U HUX TPYAHO
paznenuthb. iMerorcst 6osee yIpoIeHHbIE METOIbI ONIPEeAETICHUS] KOJIMYECTBEHHBIX MOTPEOHOCTEH B
KOpME ¥ IUTATEJbHBIX BELECTBAX, KOI/1a COCTaBIISIETCSI KOMOMKOPM, KOTOPBIN CKapMIIUBAETCS PbIOE.
Ecnu mpu ckapmiauBaHUM 3TOr0 KOMOMKOpMa pbiba 1Mo (DU3MOJOTHYECKHM IOKa3aTeNsM JaeT
XOpOIIYI0 MPOIYKTUBHOCTb, 3HAUUT, 3TOT KOPM MOJTHOLEHHBIA MO MUTATEIbHBIM BEILIECTBAM U €0
MOXKHO CUMTATh ONTHUMAaJIbHBIM. XUMHUYECKHI COCTaB KOMOUWKOpMa M COACpKAHHE MUTATEIbHBIX
BEIIECTB MOXXHO MPUHUMATH 110 TIOKA3aTEeNI0 MOTPEOHOCTH.

Pe3ynbTathl, nonydeHHbIE B JAHHOM HCCIIEOBaHUH, CBUIETEIHLCTBYIOT O 1I€IeCO00Pa3HOCTH
IIPUMEHEHHUSI TUaTOMUTA B KOPMOBBIX cMecsiX /i ppl0. TeM He MeHee, UCII0JIb30BaHUE AUATOMUTA B
KPYITHOM KOMMEPYECKOM MPOU3BOJICTBE M3-3a CHIKEHUSI MACChl Tela HE SIBISIeTCS 00s3aTeIbHBIM,
HO B CBOOOZHOM (pOopMe IMOKA3bIBAET, YTO BHIPALIMBAHNUE B OMO-U JOMAITHUX XO3SHCTBAX MPHHOCHT
SKOHOMMYECKYIO BBITOJY M HE CHIJKAaeT TeMIbl pocTa pbib. B ciywae c poeiboit rpymmer D2
Ha0J101a710Ch yiry4lneHre 3(h(peKTUBHOCTH MPOU3BOJICTBA, YTO BBIPAKACTCS B CHUIKCHHH KOHBEPCUU
KOPMOB MO CPaBHEHHIO C KOHTPOJIBHOM TPYIIOM, YTO MPUHOCUT MPOU3BOAMUTEIIO €IIe OIHY
SKOHOMMYECKYIO BBITOJTY.

AHanu3 uccienoBaHUs BIMSHUS JMATOMUTA MOKa3bIBa€T MEXAHU3M arrjloTHHAIMK YacTHIL
MU B JKEITYJOYHO-KUILIEYHOM TPaKTE U OTAEJICHHE ITHX YaCTHIl APYT OT Apyra. Takum oOpas3om,
MOKHO YBEJIMUYUTH JOCTYIHYIO Ui ()EpPMEHTOB MUIIEBAPUTEIbHYIO MOBEPXHOCTh U 3aMEIJIUTh
MIPOXOKACHHUE MpoIecca MepeBapyUBaHUS Yepe3 KeNyJT0YHO-KUIIEUHbI TPaKT. DTO MPUBOIUT K
6onee >(pPEeKTUBHOMY YCBOCHMIO NMUTATEIbHBIX BEIIECTB M3 KOPMOBBIX J00ABOK W MOBBIIICHHIO
s¢dexTuBHOCTH TUIIeBapeHus. KpoMme TOro, 1MaToMHUT BIIMSET Ha JAETOKCHUKALMIO M OYHILIEHHE
KHIIEYHHUKA (2 TakKe Ha OTXO/bl BETEPHUHAPHOM (hapMaleBTHKH), YTO YBEIMUYUBACT MOTpeOICHHE
KOPMOB JKMBOTHbIMU. Kpome TOro, mo MHEHMIO JApYrux HcCcieaoBaTeneld, mnoTpedieHne
MEJIKO3EPHHUCTBIX KOPMOBBIX JI00ABOK MOXKET YJIyUIIUTh YCBOGHUE MMUTATEIbHBIX BEIIECTB B KOPME.

Kopmiienue prIO sBisieTCs OJJHUM U3 OCHOBHBIX ITOKa3aTesel mpo yKTUBHOCTH pbIO. [Ipu aToM
CYIIECTBEHHO BIIUSET HE TOJIBKO MUILEBasi IEHHOCTb Msica, HO M apoMaT U BKycC Msica. HempaBuibHbIH
BBIOOpD KOMIIOHEHTOB pallOHA MOKET MPHUBECTH K HEKOTOPHIM OTKJIOHEHUSM H3-3a YXYIIICHUS
BKYyCa, HO C TIOMOIIbI0 KOPMJIEHUSI MOXKHO PETyJIUpPOBaTh YPOBEHb BAXKHBIX KOMIIOHEHTOB B MsiCe,
KOTOPBIE SABJISIOTCSI OCHOBOM €ro MHUIIEBON IEHHOCTU. MsicO phIO UTpaeT BaXXHYIO POJIb B PaIlMOHE
YeJI0BeKa, 0COOEHHO B Pa3BUTHIX CTPAHAX.

Y cTaHOBNIEHO, UTO MPU XPAaHEHUH UCIIBITYEMbIX KOMOMKOPMOB C AMATOMUTOM B 3HAUUTEIHHON
CTENEHU COXPAHIIOTCA UX MHUTATeNbHasl [IEHHOCTh U J0OpPOKaYECTBEHHOCTh OETKOBOW M KMPOBOM
¢bpaxuuu. B He3HAUNTENBHON CTENEHN U3MEHETCS IEPEKHCHOE U KUCIIOTHOE YHCIIO )KUpa, 0COOEHHO
B oOpasnax KoOMOMKOpMa Uil TWJIANUU ¢ 0ojiee HU3KUM COJIEp’KaHHEM JKHMpa, HO HE MPEBBIIIAET
TpeOOBaHMUS CTaHAAPTA TI0 TUM IOKa3aTelsIM (KucioTHoe yucio - 27,0 mr KOH, mepexucHoe yrcio
- 0,2 % #ona).

Xopol1ue pe3ysbTaThl MOKa3adu KCIEPUMEHTAIbHbIE KOpMa IIPU ONpPEIEICHUN MOKa3aTems
pa3byxaemocti. HopMaTuBHOE 3HadyeHHE JAHHOTO IOKa3aTenst cocTaBiseT He MmeHee 30 MuMH.
CrapToBbIii KOpM i Gopeu TPH UCCIICIOBAaHUH Ha Pa30yXaeMOCTh TpaHys (BpeMs, 3a KOTOPOE
NEePBOHAYAIBHBI O0BEM TpaHysl YBEIMYUBACTCS BJABOE) IMOKa3aJl, YTO Y HEro BBIIIEC, YEM Y
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HPOJYKIIMOHHOTO M TMOJIOBHHA TIpaHysl Oblla Ha IMOBEPXHOCTH BOJBI, a 3aTEM OHH ME/JICHHO
norpyxainuck. Pasauna Bo Bpemenn cocraBuia 30 mus. (120+15 1 90+15 cooTBeTCTBEHHO).
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T'UIPOTIOHUKAJIBIK dKAFIAVMIA BUJIAN MEH APTIAHBIH OCYIHE
AVBIP METAJULIAPIBIH OCEPIH 3EPTTEY

Carnpoanuna Haszepke KaiipatoBna, bazap6aesa Kapabiram Kakcoi0exoBHa,
AxkobacoBa Anya KoagacoaeBHa
nazerke.sagidoldina@bk.ru
JL.LH. I'ymunes atbinaarsl Eypasust yiTTeIK yHUBEpcUTeTl, AcTaHa, KazakcTan

Annomayus. I'naponoHuKa — TOMBIPAKTHI Makiananbail eCiIMAIKTEP/Il cya ecipyAiH 3aMaHayn
o/1icl, OHAA TaMbIp KyHecl KaKeTTI MUKPO3JIEMEHTTEpPMEH KaHBIKKAH KOPEKTIK epiTiHAlNe HeMece
cyOctparta opHanacaabl. [ MIpONOHUKANIBIK JKaFiaiiia ayblp MeTaul peTinae MbICThIH (Cu) apTypai
KOHIIGHTpalUsyIapbl MEH OHBIH MosnOjeHMeH (Mo) KOMOWHAIMSICHIHBIH OTAaHIBIK OWAail MeH
apnaHblH ecyiHe oacepi 3eprrennai. ©Ocimaikrep Cu  0,075MM xone Cu  0,15MM
KOHIIEHTpalusuiapeiiaa, conpai-ak Mo 0,15MM + Cu 0,075MM, Mo 0,3MM + Cu 0,15MM
KocHajlapblHJa ecipiii. 3epTTey HOTHXKeJepl ayblp MeTaJIIaplblH TYKbIM OHYiHE opTyp:ii acep
eTeTiHiH KepcerTi, Cu xoHe Mo epiTiHaUIepiHe Ougail MEH apraHbIH OPTYPJIl PeaKIuschl Oy
MEeTaJIap/IbIH OCIMJIIK ©CYiHE 9CEpPIHIH TYPJIIK epeKIleNiKTepiHe OaiaHbICThI. 3epTTey HOTHXKenepi
TUIPOTIOHUKAJIBIK JKyHeciHae Ouagail MeH apraHbl ecipyre MbIC INEeH MOJMOJIEHHIH OHTaWIbI
KOHIIEHTpalUsIapbIH aHbIKTayFa MYMKIHAIK Oepei.

Tyiiin co30ep: MbIC, MOTUOIEH, THAPONIOHUKA, OMIail, apra, MOP(OJIOTHUSIIBIK KOPCETKIIITED.

Kipicne. Tunpomonuka — cy pecypcTapbl IIEKTeyINi, KIMMaT ©3repici MeH TOMBIpaK
JIeTpajaIvsChl KarJalbIHAa KOJIAHBUIATHIH WHHOBAIMSUIBIK TexHOOTHs [1]. by omic KopekTik
OpTaHbI o7 OakplIayFa, eCIMIIKTEpre KaXeTTi 3JeMEHTTepAl OHTAIIbl Meuepiaeyre MyMKIHIIK
Oepeni. ['mapornoHnka KyYHapChl3 TONBIPAKTap/Aa, KYPFaK KIMMAaTTa XOHE FBUIBIMH 3€pTTEyIIepIie
KeHIHEH KOJTaHbLIaab [2].

bunaii (Triticum aestivum) men apma (Hordeum vulgare) nornepi — axam MeH >xaHyapiiap yIiiH
€H MaHBI3[bl TaFaMJBIK JOHIEpIiH Oipi OONBIT TaOBUIAIBI kKOHE ONlap agamaapiblH TaMaKTaHy
oleTTepiHe OalIaHBICTBI OPTYPJIl MOJIIEP/Ie TaFaM/IbIK IIMKJII€ MaHBI3IbI POJI aTKapaasl [3].

I'uaponoHuKaNbIK Kyienepae Oy TakbUIAApAbl ecipy Ty3/aHy, bUIFall TaIllIbUIbIFbl HEMece
aybIp METAJIAPMEH JIACTaHY CUSIKTBI KOPIIIaFaH OPTaHBIH KaFbIMCHI3 (DaKTOPIIAPBIHBIH SCEPiH a3aiiTa
OTBIPBII, TYPAKThI OHIM alyFa MYMKIHJIK Oepei.

Anpgeiarel 3eptreyiepae 15aM Cu?t tambipasl 25%-ra, 606M Cu?** 50%-ra KbICKapTKaHBI
aHbIKTaNbI [4], ann 2 Mr/n Cu ecyai TexeM, YBITTBUIBIKTHI KyleiTeTiHiH kepcetTi [5], 300-2000 mr/n
CuO apnaHbIH 6CYyiH TEXETI, TAMBIP MEH OPKEH/I1 KbICKapTKaHbIH KopceTTi [6]. KonnenTpamusicer 1—
10eM Cu TemipaiH CiHipiayiH apTThIpaThiHbIH, Oipak 5—10HM Cd Oyn mpomecTi TexeuTiHi
aHBIKTAABI [7]. MBIC KoHEe MOJMMOACH 2-KJIACCTBHIK KayinTi 3aTTapra (KOFaphl KayillTi) >KaTajbl,
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