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Abstract. When animals are used under industrial production systems, they must meet specific re-
quirements. Breeders are tasked with developing animals characterized by high productivity, strong consti-
tution, and the absence of conformation defects. The studies were conducted at the private farm “Karimov”
in the Zhetysu region. The research objects were cows of the Holstein and Alatau breeds of different ages.
A comparative analysis of productive traits of Holstein and Alatau cows of different ages, carried out during
2023-2025, showed that in all age groups and across all years, Holstein cows had a clear advantage in milk
yield compared with Alatau cows. Thus, the milk yield of first-lactation Holstein cows in 2023 exceeded that
of Alatau cows by 2,339 kg (P<0.001), and by 1,254 kg (P<0.001) in cows of the third lactation and older. In
2024, the corresponding advantage was 1,848 kg (P<0.001) and 2,636 kg (P<0.001), while in 2025 it amount-
ed to 1,825 kg (P<0.001) and 2,318 kg (P<0.001), respectively. The dynamics of milk yield with increasing
age differed between the breeds. In terms of qualitative traits, with no statistically significant differences, the
Alatau breed showed slightly higher values. The variability of milk yield corresponded to standard reference
levels; however, some lability of milk yield was observed in Alatau cows. It was found that Holstein cows
were somewhat larger in body weight. Thus, in the first lactation, this advantage amounted to 9 kg, and in
full-grown cows to 17 kg (P<0.05). Since Holstein cows significantly exceeded Alatau cows in milk yield per
lactation, they also had a higher milk production coefficient: by 23.6 % in the first lactation and by 25.4 % in
full-grown cows.

Keywords: breed, milk yield per lactation, fat content, protein content, live weight, milk production
coefficient, selection and genetic parameters
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AnHoTauusi. CayblH CHBIpJIAp/bl OHEPKOCINTIK TEXHOJOTHS J>KarJlailblHAa NaijianaHy KesiHue
onmapra Oenrimi Oip Tamantap Koibutaapl. CeNeKIMOHep FalbIMIAapiblH ajfa KOWFaH MaKCaTTapbIHbIH
0ipi, KOHCTUTYLMSACHIHBIH MBIKTBUIBIFBIMEH JKOHE 3KCTEPbEpIIiK KEMIIUTIKTEpIiH OoJMaybIMeH, COHAai-
aK JKOFapbl OHIMJILIITIMEH, epeKIIeNieHeTiH cublpiapabsl ecipy. Fouibimu 3eprreynep JKericy OOJIBICBIHBIH
«Kapumo» XKK-ga xyprizingi. 3epTrey HbICAaHIApbl SPTYPIl KACTaFbl TOJIITUH JKOHE anaray TYKbIMJIbI
cUbIpIapbIHbI Kypasasl. 2023—2025 xpuigap apajbIFbIH/A XKYPTi3UIred opTYpIli ’KacTarbl FOJIILITHH KoHe aJla-
Tay TYKbIMJAPBIHBIH OHIMIUTIK KOPCETKILITEPIH CATBICTHIPMAIbI Taj1ay OapbhIChIHIa OapIIbIK Kac TONTapbIHIA
KoHe OapJIbIK KbUIIAp OONBIHIIIA TOIIITHH CUBIPIAPBIHBIH CYT OHIM/IUIIT ajaTay TYKbIMBIMEH CallbICThIPFaH-
7la alTapiIbIKTal )KOFaphbl eKeH T aHbIKTaNIbl. MacesieH, 2023 >KbITbl FOJIITHH TYKBIM/IBI TYMCA CUBIPJIAPIbIH
CYT ©HiMi anaray TYKbIMJIbI cubIpiapFa Kaparanjaa 2339 kr-ra (P<0,001), yuriHmi skoHe ofjaH >KOFaphbl TeJl-
nereaaep — 1254 kr-ra (P<0,001) xorapst 60mb1. 2024 sxbutbl 6ackiMABIK THiCIHIIE 1848 kr (P<0,001) sxoHe
2636 xr-mp1 (P<0,001), ant 2025 >xputst Taiciame 1825 kr (P<0,001) xxone 2318 kr-gp1 (P<0,001) kypassr. XKa-
CTBIH YJIFAIObIHA OalIaHbICTHI CYT OHIMAUTITIHIH JUHAMUKACHI 9p TYKbIMA ©31HAIK epekuienikrepre ue. Ca-
NaJIBIK KepCeTKimTep OOMbIHIIA, allbIPMAIIBUIBIK CEHIMCI3 OOJIFaHBIMEH, ajlaTay TYKBIMBIHBIH KOPCETKIIITEpP1
con xorapbl. CyT eHiMi OolibIHIIA OENTIepiH ©3reprilTiri HOPMAaTUBTIK KOPCETKILITEpPre COUKec Kemel,
Oipak anatay TYKBbIMJBI CUBIPJIAP/IBIH CYT OHIMIHJIE OipIiama TYpaKChI3AbIK aHBIKTAIbI. [ OMIITHH TYKBIM/IBI
CUBIpJIap/BIH OipIama ipi eKeHairi aHbIKTaiaasl. Macened, 1-makranus OoibIHIIA Oyl OACBIMABIK 9 Kr-7bl,
a1 ToJbIK skacTarplapaa 17 kr-ael (P<0,05) xypaapl. ['onmTHH TYKBIMBI JJAaKTalMs Ke3€HIHJET1 CYT OHiMi
OolibIHINIA aylaTay TYKBIMJIBI CHUBIpIApJaH CEHIMJII TYpJE achll TYCETIHAIKTEH, ojap CYTTUIIK KO3 QHIIMEHTI
OoifpIHIIA 1a 6ackiM 00Ibl: OipiHmIi TakTanusaa 23,6 %-ra, aj TONBIK )KacTarbuiapaa — 25,4 %-ra.

Tyiiin ce3aep: TYKbIM, JaKTaLUAAAFbl CYT ©HIMI, MAMJIBIIBIFBI, aKybl3 MeJIIEpi, Tipiiell caamarsbl,
CYTTUIIK KO DHUIMEHTI, CENIEKLUSIBIK-TEHeTUKAJIBIK [TapaMeTpIiep

Jaiiexco3 ymiH: A.A. baiicaObipoBa (2026). ['onmTuH xoHe anaray TYKbIMIAPBIHBIH ©HIMIUIIK
KOPCETKIIITEPiHIH Kac epeKIIeTiKTepine OalaHbICThl AMHAMUKACh! // [3aexicTep, HoTuxenep — MccnenoBanus,
pesynbratel. T. 28. Is. 1. Ne 109. Pp. 9—16 [Opsic Tin]. https://doi.org/10.37884/1-2026/01.

Mynaenep KaKTbIFBICHI: aBTOPJIAP OChI MaKasiaia MYieJep KaKThIFbIChI KOK JIeN MaJIiMICH .

A.A. Baiicabviposa
TOO «Kazaxckwuii HayqdHO-HCCIIeI0BATEIBCKUN HHCTUTYT KUBOTHOBOJ/ICTBA U KOPMOIIPOU3BOICTBAY,
Anmarel, Kazaxcran.
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BO3PACTHAS JUHAMHUKA MPOAYKTUBHBIX IOKA3ATEJIEN T'OJIITHUHCKON U
AJIATAYCKOM MOPO /T

BaiicaObipoBa Aii’kaH AWKBIHOBHA, MarucTp c.-X. Hayk, TOO «Ka3axckuili HaydHO-HCClIeI0BaTEIbCKUM UH-
CTUTYT KUBOTHOBOJCTBA U KOPMOIIPOU3BOJACTBa», Kazaxcran, 050035, Anmatsl, yi. JXKangocosa, 51
E-mail: bek aizhan love@mail.ru; https://orcid.org/0000-0002-4687-9001.

AnHoTtanus. [Ipu HCMONB30BaHUM SKUBOTHBIX B YCJIOBHSIX TMPOMBIIUIEHHOW TEXHOJOTHU K HUM
MIPEIBSBISIOTCS ONpesieNieHHble TpeOoBanus. [lepen ceneknroHepaMu CTaBUTCA 3ajladya CO3/1aTh KUBOTHBIX,
OTJIMYAOIINXCS BBICOKOM MPOAYKTUBHOCTHIO, KPEMOCTHIO KOHCTUTYIIMHM U OTCYTCTBUEM SKCTEPHEPHBIX
HeocTaTkoB. MccnenoBanus nposeaensl B U1 «Kapumosy» o6mactu XKetbicy. OObeKkTaMu HCclieJOBAHUN ObLTH
KOPOBBI TOJIIITHHCKON U ajlaTaycKoi MopoJ pa3Horo Bo3pacta. [Ipu nposenenHom B teuenue 2023-2025 rogos
CPaBHHUTEJIHFHOM aHAJU3€ MPOIYKTUBHBIX MMOKa3aTesel MOJIITUHCKON U alaTaycKoi MopoJI pa3HOro BO3pacTa
YCTaHOBJICHO, YTO BO BCEX BO3PACTHBIX IPYIIAX U 110 BCEM I'0JIaM MPEUMYIIIECTBO 10 YO FOJIITHHCKUX KOPOB,
10 CPABHEHUIO C aaTayCKUMU, O4eBUAHO. Tak, yJJou KOPOB IEPBOT0 OTeNa FOJIIITUHCKON opoasl B 2023 roxy
BBIIIIE, YeM Y KOpPOB anartayckoit mopopsl Ha 2339 kr (P<0,001), mo TpeTweii u crapiie — Ha 1254 kr (P<0,001), B
2024 romy mpeBanupoBaHue, COOTBeTCTBEHHO, cocTaBmiio 1848 kr (P<0,001) n 2636 kr (P<0,001), B 2025 roxay,
cootBeTcTBeHHO,1825 kr (P<0,001) 1 2318 xr (P<0,001). lnHamuka y/1ceB ¢ yBeIMYEHUEM BO3PACTa Y KaK10M
Mopo/sl UMeeT CBOM OoTiHuus. [lo kaduecTBEHHBIM IMOKa3aTemsiM, C HEJOCTOBEPHOW pasHUIIEH MOKa3aTelH
aJlaTaycKoi MOpOo/bl HECKOJIBKO BhINIe. BapraGenbHOCTh MPU3HAKOB MO YAOK COOTBETCTBYET HOPMATHBHBIM
MOKa3aTeNsiM, HO BBISIBIICHA HEKOTOpasi JIAOMIBHOCTh Y1051 KOPOB allaTayCKoW MOPO/Ibl. BBISBIEHO, YTO KOPOBBI
TOJIIITUHCKON MOPOJbl HECKONBKO KpymHee. Tak, mo 1 JakTanuu 3TO MPEerMYIIeCTBO COCTaBMIIO 9 KT, a 1o
nostHoBo3pacTHOU — 17 kr (P<0,05). A Tak Kak roJImTHHCKOA MTOPOIBI IOCTOBEPHO MPEBHIIIAIOT KOPOB ajlaTa-
YCKOI MOPOJIBI IO HAJIOK0 32 JTAKTAIUIO, TO U M0 KOA(POUIIUEHTY MOJIOYHOCTH OHU MPEBATUPOBAIIH: 110 TEPBOI
JakTanuu Ha 23,6 %, a 1o moJTHOBO3pacTHOM — Ha 25,4 %.

KuroueBble ci10Ba: mopoa, yaoi 3a JaKTaluio, CoAepKaHue KUpa, coiep kanne 0erka, xKuBas Macca,
KOA((UIIMEHT MOJIOYHOCTH, CENIEKIIMOHHO-TEHETHUECKHE MTapaMeTphl.

Jas untupoBanus: A.A. baiicaOeipoBa (2026). Bo3pacTHas quHaMuKa MpOTyKTUBHBIX MTOKa3aTenei
TOJIIITUHCKOM U ajatayckoit mopoa// [3aenicrep, Hotmxkenep — Mccnenoanus, pesynbratel. T. 28. Is. 1. Ne109.
Pp. 9-16 [Ha pycc.]. https://doi.org/10.37884/1-2026/01

KondaukT HHTEepecoB: aBTOPHI 3asBISIOT 00 OTCYTCTBUU KOH(DIMKTA HHTEPECOB.

BBenenue.

Ha MonmouHyl0 NpOAYKTUBHOCTH KOPOB BIMSET MHOXKECTBO MapaTUIMUYECKHX (HaKTOPOB, TaKUX
KaK BO3pacT, >KMBas Macca KOpOB, JKHMBas Macca M BO3PacT IMPHU MEPBOM IJIOJOTBOPHOM OCEMEHEHUH,
MPOJOIHKUTEIFHOCTD CEPBUC — U CyXOCTOWHOTO IEPUOA0B M MHOTHE Ipyrue. [loaToMy B Kax10M KOHKPETHOM
X03siicTBe HEOOXOUMO aHAIM3HPOBAThH MOKA3ATEIH MOJIOYHOW MPOJYKTUBHOCTH KOPOB B 3aBHCHUMOCTH OT
pa3nuyYHbIX (PAKTOPOB C YUETOM CIOXKHUBIIMXCS KOPMOBBIX M TeXHOJOTHYeckux ycnoBuil [['ocymapcTBenHas
nporpamma, 2016; Xapuronona, 2020; CnoxxeHkuHa u ap., 2024; ['purienko u ap., 2023; bekeHos u ap., 2024].

Y4eHbIMH HCCIeZIOBAHO BIMSHHE TEHETHUECKUX U HellapaMeTpUdecKuX (pakTOpoB HA MOJIOYHBIN Y10
u 370poBhe KopoB [Sharma et al., 2021]. Iloka3aHo, 4TO C€30H roja, YCIOBHS COACPKAHUS U TCHETHUECKHE
K03 UIIMEHTHI CYIIIECTBEHHBI IS TPOAyKTUBHOCTU. Koad puimrenTrl Hace 1yeMocTH y 105 ObUTH YMEPEHHBIMHU.
ABTOpBI JIeJat0T BBIBOJ] O HOOOXOJMMOCTH KOMIUIEKCHOTO y4€Ta (haKTOPOB CPEJIbl B CENEKIIHH.

Atopamu [Ahmad et al., 2022; Konte & Karlikova, 2021] orieHeHbI TGHETUYECKHE U ITAPATUTTHYECKHEC
(bakTopbl, BIMSIONIMNE Ha MOJIOYHYIO MPOJYKTUBHOCTH M JKHMBYIO Maccy KOpoB. OOHapyskeHbl yYMEpeHHBIE
K03 (UIIMEHTHI HACTETYeMOCTH JUIS )KUBON Macchl U yaos. Cpenosbie hakTopsl (CTa1o, rojl, CE30H) OOBSICHIIOT
3HAYUTENIbHYI0O 4YacTh Bapualuu. Pe3ynpTaThl yKa3bIBalOT Ha HEOOXOAMMOCTh KOMIUIEKCHOTO MOJXOAa K
CEJIeKIIHH.

[To nanueiM ananuza Lind V. u 1p., moka3zaHo, 4TO TeHETUYECKHE MapaMeTpbl MPOAYKTHUBHOCTH
M3MEHSIOTCS B 3aBUCMOCTH OT Bo3pacTta u ¢a3bl nakranuu y kopos [Lind et al., 2021]. YcranosneHo, uto



HACJIeTYeMOCTh YOS CyIIECTBEHHO pa3IN4aeTcs B pa3HbIe MEepHObI JakTaruu. [Ipenioxkensl pekoMeHaam
0 BKJTFOUEHUIO (Da3 JTaKTallMu MpHU OLEHKE TeHeTUYeCKUX 3(PPEeKToB. DTO BAXKHO AJI1 TOYHON CENIEKIINU.

OmnuM U3 BaKHEHIHMX (HaKTOPOB, BIHMSIONIMX HA MOJIOYHYIO TNMPOJTYKTUBHOCTH, SIBIISIETCS BO3pacT
kopoBbl. [lo Mepe obmiero pocta W pa3BUTHS BCETO OpraHH3Ma MOJOYHAS MPOAYKTUBHOCTH >KUBOTHBIX
Bo3pacTaet. Kak mpaBuio, 10 4-6 JaKTaIiy MpOUCXOIUT YBEIUYEHHE YJICEB, @ 3aTEM HACTYIIAET €€ CHIKEHUE.
HauBbicuive HaIon 0TMEUaIOTCs paHbllle Y CKOPOCIIENIOT0 CKOTa, YeM y mo3Hectenoro. CoxpaHeHHe BHICOKOM
MPOAYKTUBHOCTH HA TPOTSHKEHUU JTUTENHHOTO BPEMEHHM YKa3bIBAeT HA KOHCTUTYIIMOHATBHYIO KpEIOCTh
YKUBOTHBIX, OT HUX MOJY4Yar0T KPEMKCe BICOKOMPOAYKTHUBHCE MOTOMCTBO [ TymoB, 2018; Kanuesa u nip., 2022;
[lennakoB u Auucumosa, 2016; Jlemyxk, 2020].

BHenpenue WHTEHCUBHBIX MPOMBIIIJIEHHBIX TEXHOJOTHH BO Bce c]epbl CEeNbCKOXO3SIIICTBEHHOTO
MIPOU3BO/ICTBA JIOJDKHO 00ecTieYrBaTh MOBBIIIEHUE KaK YPOBHS, TaK U Ka4ecTBa MPOU3BOIUMOI MPOTYKIIUU U
ChIpbs. JJoOUThCS peanu3aliy 3Toi 3aJJa4d MOKHO JIUILb IIPU y4eTe BIUSHUS Ha MPOTyKTUBHOCTD KHUBOTHBIX
BceX (paKTOPOB, KaK TEHETUUECKHX, TaK M BHELTHEH CPEeIbl.

MeTtoabl U1 MaTepPHAJIbI.

UccnenoBanus nposenensl B UIT «Kapumos» Kokcyiickoro paitona obmactu XKerbicy. MomouHblit
CKOT XO3SICTBA MpEACTaBIieH YePHO-TIECTPON TOIIITHHCKON MOPOaoH, 3aBe3enHo n3 ['epmanuu u Yexuwu, a
Tak)Xe alaTayCKod MOpOAOA OTEUECTBEHHOM CeNIeKIIMU. XO3SHUCTBO XapaKTePHU3yeTCs BHICOKOTEXHOJIOTUYHBIM
YPOBHEM COJIepXKaHUsS KUBOTHBIX 3apyOE’KHOM TEXHOJIOTUH, BHEJPEHHUEM aBTOMATH3UPOBAHHBIX CHCTEM
y4eTa MPOJYKTUBHOCTH, B TOM YHCJE, POOOTOACCHUS M HCIIOJIb30BAHUEM TPATUIIMOHHBIX U COBPEMEHHBIX
METO/IOB OIIEHKH IJIEMEHHON IIEHHOCTH MOJIOYHOTO cKoTa. KopmiieHne ckoTa B 3TOM X03sIiICTBE OpraHU30BaHO
OJTHOTUITHOW KOPMOCMECKIO B T€UEHHUE TO/A.

Matepuanamu AJis HCCIieIOBAHUHN SIBISUTUCH TOKYMEHTBI IEPBHYHOTO 300TEXHUYECKOTO U MJIEMEHHOTO
yueta (13 cucreMbl MAC), a Takxke pe3ybTaThl SKCIIEPUMEHTANIBHBIX HCCIEIOBAaHUMN, BU3YAIbHON OIEHKH,
B3BEIIMBAHUIA, U3MEPEHUN, KOHTPOJBHBIX JIOBHMH >KMBOTHBIX. [[s1 aHann3a MOJOYHOM MPOAYKTHBHOCTH,
KUBOM Macchl U TEHEaIOTUH HCIOJIh30BANINCH JaHHbBIE MJIEMEHHOTO U 300TEXHUYECKOTO ydeTa XO3SHCTBA.
Bce »kMBOTHBIE HAXOAMIUCH B OJIMHAKOBBIX YCIOBHUSX KOPMIIGHHUS M coaepxaHus. KopoBaM ckapMiuBaiu
MIPUHSTHIE B XO341UCTBE KOPMA.

[{udposoit matepuan oOpaboTaH MeTOIaMi BapHAIIMOHHONW CTATUCTUKH, TIpeIoxKeHHbIM HypOaeBbim
C.A., c OIEHKOA Pa3HOCTU CPEIHMX BEIMYMH M OMpeleJeHUeM KpuTepus I0cTOBEpHOCTH (td) pasHUIlBI
noKasaresielt TpyIi, KoTopas omnpeneisiiack o Gopmyre (1) [Hypbaes, 2013].

H1-x2
t,= Vm#l® +mi2® (1),

rae X1 — cpennsist apuMeTHIECKast MOKa3aTeell OMBITHON TPYIIIBI;
X2 — cpenHsisi apudMeTHUeCKast OKa3aTeseil KOHTPOIbHON IPYIIIBL;
mx12 — ommnbka cpegHei apudMeTHuecKoi ONbITHON rPyIIb;
mx22 — ommbka cpeaHelt apupMeTHIecKoi KOHTPOIBHOM IPyTIIbI.
Yucno creneHel cBoOOIbI ONpeeNsiIn 1o Gopmyiie:

v =n +n,-1 (2)

DKcnepUMeHTaIbHbIE JaHHbIE ObUIM 00pabOoTaHbI ¢ UCIIOJIb30BAaHUEM IPOrpaMMHOro odecrieuenus Past
v5.2.1.

JlerutumuocTs pacuera kodpduumenta Bapuamun (C ) no nporpammuomy obecnedenuro Past v5.2.1
KOHTPOJIMPOBAJIACh C OMOIIBIO CTATUCTUYECKOTO TECTa, ONPEesieMoro (opMyJIoi:

&6x100
C‘.F B

X 3,

20e: C — koopdpuyuenm sapuayuu, %,



0 — cpedHee K8aopamuieckoe OmKIOHeHUe (UMEeHOBAHHASL eOUHUYA).
100 — mpotieHT;
X — cpennss apupMeTHIECKAs BEIUYNHA.
Pe3yabTaTsl M 00Cy:KI€HUE
[lepen cenexnuoHepamMu CTaBUTCS 3ajJadya — CO3/1aTh JKUBOTHBIX, OTJIMYAIOIIMXCS BBICOKOM
MPOIYKTHBHOCTBHIO, KPEMOCThIO KOHCTUTYIIMH U OTCYTCTBHEM SKCTEPhEPHBIX He1ocTaTKOB. Oco0ce BHUMaHHE
oOpariaercsi Ha KpemocTb KOHEUHOCTEH, O00eCHedMBaroONIyl0 MPUTOJHOCTH KOPOB I COJEpKaHUs Ha
PENIeTYaTOM MOJTY, BEICOKYIO BOCITPOU3BOUTENBHYIO CIIOCOOHOCTH, TPUTOTHOCTH K BHICOKOMEXAHU3UPOBAHHBIM
JOUJIBHBIM YCTaHOBKAM, YCTOMYMBOCTH K OOJIe3HSIM, YCTOMYUBBIM CHUJIBHBIA TUI HEPBHOM J1€ATEIHHOCTH,
MO3BOJIAIOIINN COACPKATH KUBOTHBIX OOJBIIMMHE IpyHnamMu 0e3 yXyALIeH!S UX 3J0POBbsI, XOPOILYIO OTLIATy
KOpMa, IOBBIILIEHUS [TCEAAEMOCTH KOPMOB U npoaykTuBHocTH [ Kocromaxun, 2008].
Hamu mo marepuanam O0HHTHPOBOK 3a 2023—2025r061 TPOAHATM3UPOBAHBI CEICKIIMOHHO-TEHETHYC-
CKHe MapaMeTphl MPOTyKTUBHBIX KAYeCTB KOPOB TOJIIITHHCKON U anaTayckoi mopo, pasoaumsix B UIT «Ka-
PUMOBY, TIpEJICTaBlIeHHbIC B TabmuIe 1.
Tabnuna 1. [IpoaykTuBHBIE MOKa3aTENN KOPOB FOJIITUHCKON U alaTayCKOH MOpo.T

CeJeKIIMOHHO-TeHETHUECKHIE TTapaMETPhI
§ Coneparme Conepxanue Oenka,
VY no#, kr o
Bospacr, nakranun Iopoxst KHpa, 7o %
n X +mX C, X +m, C, X +m, C,
2023 rox
- rommraackas | 100 | 7143+111 15,5 3,97+0,02 | 5,0 | 3,30+0,04 12,1
epBast
P ajarayckast 100 4804+97 20,2 4,04+0,04 | 9.9 | 3,31+0,02 6,0
romutuHCcKas | 97 | 7250+123 16,7 3,14+0,02 | 6,3 | 2,83+0,01 3,5
3 u crapie
anaTtayckas 98 5996+105 17,3 4,03+0,02 | 4,9 | 3,57+0,01 2.8
2024 ron
- romuruHckas | 100 | 7216x118 354 3,56+0,04 | 11,2 | 2,94+0,04 13,6
epBast
P anaTtayckas 100 | 5368+99 234 3,98+0,03 | 17,8 | 3,19+0,05 15,6
rojmtaHcKas | 97 | 8488+129 15,0 3,51£0,03 | 8,4 | 2,73+0,03 10,8
3 u crapme
anaTtayckas 98 | 5852+101 17,1 3,71+0,01 | 2,7 | 3,18+0,01 3,1
2025 rox
- rojurtaackas | 100 | 7286+105 33,7 3,86+0,02 | 5,2 | 3,41+0,02 5,9
epBas
P anaTtayckas 100 | 5461481 24,5 3,88+0,02 | 5,1 | 3,27+0,03 9,2
rommTuHcKas | 97 8387+119 14,0 3,66+0,02 | 54 | 2,81+0,02 7,0
3 u crapue
anatayckas 98 606997 15,8 3,98+0,03 | 7,5 | 3,36%0,02 5,9

[To nanHbIM TabmuIEl 1 yCTAaHOBIIEHO, YTO BO BCEX BO3PACTHBIX TPYIIAxX U MO BCEM rojiaM MpeumMylie-
CTBO I10 YJIOIO TOJIITUHCKUX KOPOB, IO CPABHEHHIO C aJlaTayCKUMH, OUEBUIHO. Tak, yJ10u KOpPOB IEPBOroO
oTesa roJITHHCKON opoisl B 2023 roty BbIlIE, YeM Y KOPOB ajaTtayckoi noposs! Ha 2339 kr (P<0,001), o
TpeTbelt u crapiue — Ha 1254 kr (P<0,001), B 2024 roay npeBanupoBaHHe, COOTBETCTBEHHO, cOCTaBUIO 1848
kr (P<0,001) u 2636 xr (P<0,001), B 2025 roxy, coorBercTBeHHO,1825 kr (P<0,001) u 2318 xr (P<0,001). {u-
HaMUKa yJICeB C YBEJIMUYEHUEM BO3pPACTa Y KaXKIO0W MOPO/Ibl UMEET CBOU OTIANYUA. Tak, y TONITHHCKUX KOPOB
C TIOBBILIEHHEM BO3pacTa yBEJIMYEHNE MOJIOYHOM MPOTYKTUBHOCTH 0 JAKTAILUSAM MO MCCIE0BAaHHBIM TOAaM
HE BCErJa COMPOBOXKIAETCS IOCTOBEPHOCTHIO Pa3HUIIBI MTOKa3aTesed MeX/1y MOJTHOBO3PACTHBIMU M KOPOBa-
Mu-niepotesnkamu. Eciau pasnuna B 2024 u B 2025 rogax cocraBuiia, coorserctBedHo, 1272 kr (P<0,001) u
1101 kr (P<0,001), To B 2023 roay 3ta pa3uuua (+107 kr) HegoctoBepHa. [lo-BuanMomy, 31ech cka3anach He-
KOHCOJIMIMPOBAHHOCTH BEIOOPOYHBIX )KUBOTHBIX O0OUX IPYMIL. A y ajJaTayCKUX KOPOB pa3HUIIA yI0eB MEXKITY
MMOJTHOBO3PACTHBIMU KOPOBAaMH 110 BCeM TrojiaM cymectBenHa: B 2023 roxy +1192 kr (P<0,001), B 2024 rony
+ 484 xr (P<0,001), B 2025 rogy +608 kr (P<0,001). [To xauecTBeHHBIM MTOKA3aTEIsAM, C HEJIOCTOBEPHOM pas3-
HULIEH, IOKAa3aTeu aJIaTayCKOW MOPO/Ibl HECKOJIBKO BBIIIIE.

BapuabenbHoCTh IPU3HAKOB IO Y100 COOTBETCTBYET HOPMATHBHBIM [1OKA3aTENsIM, HO BbISIBIIEHA HEKO-
TOpast JJaOMJIBHOCTh Y05 KOPOB ajaTayckoil mopopl. [lo-BunnuMomy, criennaiiucTaM X0o3sicTBa CleyeT BECTU



CEJIeKIIMOHHO-TJIEMEHHYIO Pa0O0Ty Ha OTCENEKIIMOHUPOBAHHOCTH aaTayCKUX KOPOB MO YIOH0.

Harmmm naHHbIe COBMAaaroT ¢ MaTepuaiaMy psifa yaeHbIX. Tak, JaHHBIE, IpuBeaeHHBIe AHTanoM Jlacio [AHTaJ'I, 1996], MMOATBECP-
KJIAI0T, YTO Y TIOMECHBIX )KHBOTHBIX B TIEPBOM MOKOJEHUU YJIOHM 10 CPABHEHUIO MECTHOM MeCcTpoi MOpOI0i
YBEIMYWINCH Ha 28 %, BO BTOPOM MOKOJIeHUU — Ha 32 % U B TpeTheM nokoJieHuu Ha 40 %, HO IpU 3TOM CHU-
3WJIOCH cojieprkanue sxupa B mosioke Ha 0,1; 0,17 u 0,18 % cooTBercTBenHo. B Utanuu [Boichard & Brochard,
2019] B pe3ynbpTaTe CKpEIIMBAaHUS C TOIIITHHCKON MOPOJION ObLIa MoydeHa MprudaBKa cpeHed MPOTyKTUB-
HocTH 110 yot0 Ha 1361 kr monoka 6onbiie B 1990 roay no cpasuenuto ¢ 1980 romom, HO ipu 3ToM HaOJIIO-
JIaJIOCh CHIKEHHE cojiepkaHue xkupa ¢ 3,66 1o 3,48 %, 6enka ¢ 3,17 mo 3,05 %. B 1991 rogy 6bu10 nomydeHo
7194 xr, npu cogepxanuu xupa — 3,51 % u 6enka — 3,08 %. B Tom ke roay ot kopoBsl Kappsbl 3a ueTBepTYIO
nakTanuio Hajgowau 3a 305 mreit — 16722 Kr, )KUPHOCTh MOJIOKA TIPH 3TOM coctaBmia — 4,5 %, 6enka — 3,4 %.

Taxoke 0JTHUM W3 BaXKHBIX CEJICKITMOHHBIX IPU3HAKOB B MOJIOYHOM CKOTOBO/ICTBE SIBJISICTCSI )KMBAsi Mac-
ca KOpOB, KOTOpasi TECHO KOPPEIUPYET C YJI0eM KOPOB 3a JAaKTaIHI0. DTH 2 MpHU3HaKa Mbl 00bETUHIIIN Yepe3
K02 (D PHUIIEHT MOJIOYHOCTH.

Marepuanbl HCClIeIOBAaHUN 10 TMHAMHUKE )KHBOM MAcChl B 3aBHCIMOCTH OT BO3pacTa KOPOB MPE/ICTaB-
JIEHBI B Ta0IMIE 2.

Tabmuia 2. Bo3pacTHasi ©3MEHUMBOCTH KUBOI MacChl KOPOB OIBITHOTO MOT0JI0BbsI B 2025 romy

JKusas macca, kr Koad.

[Topost _

JlakTanuu X £m, C, MOJIOYHOCTH
TOJIIITUHCKAS 492 +£4.8 9,7 1480

nepBast
anaTayckast 483 £5,1 10,5 1131
TOJIIITHHCKAS 583 +£59 10,0 1438

3 u crapuie
ajarayckas 566 7,1 12,4 1072

[To manHBIM TAOJIUIIBI 2 BBIIBJICHO, YTO KOPOBBI TOJIIITHHCKON MOPOJIBI HECKOJIBKO KpymHee. Tak, mo 1
JIAKTallMU 3TO MPEUMYILECTBO COCTaBMWIO 9 Kr, a 1o nosHoBo3pactHoil 17 kr (P<0,05). A Tak Kak rojITHH-
CKOI ITOPO/IbI JOCTOBEPHO MPEBBIIIAIOT KOPOB aJIaTayCKOM OPO/IbI 110 HAJIOKO 32 JIAKTAIUIO, TO U 10 K3PPUIH-
EHTY MOJIOYHOCTH OHM IPEBAIMPOBAIIN: 10 IIEPBOM JIAKTauu Ha 23,6 %, a 110 noJHOBO3pacTHOM — Ha 25,4 %.

Hamm nanHble coBnagaroT ¢ MaTepuagiaMH MCCICIOBAHUMN JIPYTUX y4eHbIX. Tak, M0 MHEHHUIO LEJIOT0
psina uccaenosateneil [Berry et al., 2019; Koxaxmerosa, 2022], roJIIITHHCKUI CKOT CUUTAETCS] CAMBIM KPYII-
HBIM CPE€JI MOJIOYHBIX MOPo/I. JKuBasi Macca B3pociibIX KOpoB B cpeareM coctasisieT 650700 kr (1o 900 kr),
6b1k0B — 1000—1200 kr. Bec Ob1ukoB npu poxaeHuu cocrapisieT 44—47 kr, tenku — 38—42 xr.

B cBoux uccrenoBaHusaX M0 NOPOAOUCIIBITAHUIO YEPHO-TIECTPOro ckora 10 cTpaH Mupa, MpoBEIEHHBIX
B [lonbie, aBropel [Jamrozik & Schaeffer, 1997] npumnm k BeiBoAy, uTO 3a | makTanuio NOTOMKU amMepu-
KaHCKHX, HOBO3EJIAH/ICKUX M U3PAWIbCKUX TOIIITHHCKUX ObIkOB nanu cBbimie 4000 kr mosoka. Takke ObL10
OTMEYEHO, UTO JI0YEepH FOJIJIaHICKUX U HOBO3EJIaHJCKUX OBIKOB IIPHU CPABHEHUH C JOUEPHMH OBIKOB aMEpHUKaH-
CKOTO IIPOMCXOXK/IEHUSI UMEIH TOBBIIIEHHE CO/IEPKaHNE KUPA B MOJIOKE, KPOME 3TOr0, KOJIMYECTBO OeKa B
Mostoke koJiebaiiock ot 3,40 % (CIIA) no 3,62 % nipu cpeiHeM ero 3HaYeHnH 1o ctpaHam 3,54 %. Jloctatouno
CTaOWJIbHBIM MTOKA3aTeNeM B MOJIOKE TTOTOMKOB TFOJIITHHCKUX OBIKOB PA3JIMYHOTO MIPOUCXOMKACHUS CTal IPO-
LIEHT CyXUX BEILIECTB, OKa3aBIuiica Ha yposre 12,1 % (CILIA) — 12,8 %.

BriBoabl.

Ha ocHOBaHMM IPOBEIEHHBIX HCCIIEJOBAHUN MOKHO KOHCTaTUPOBATh:

1 Ilpu npoenenHoM B teuenne 2023—-2025 rogoB CpaBHUTEIBHOM AHAJINW3E MPOJYKTHBHBIX MOKa3a-
TEeJIel TOJIITUHCKON M ajlaTayCKOM IOPOJI pa3HOr0 BO3pAacTa YCTAHOBJIEHO, YTO BO BCEX BO3PACTHBIX I'PYIIIAX
1 10 BCEM rojiaM MPEUMYLIECTBO MO YJIOK TOJIITUHCKUX KOPOB, [0 CPABHEHUIO C AJIATAYCKUMHM, OYEBUIHO.
Tak, ya1ou KOpoB KOPOB MEPBOTO OTEJIA TOIMTUHCKON 1opoabl B 2023 roay BbIIIE, YEM Yy KOPOB ajlaTayCKOU
noposl Ha 2339 kr (P<0,001), mo tpetseit u crapmie — Ha 1254 kr (P<0,001), B 2024 roay npeBaaupoBaHue,
cootBeTcTBeHHO, cocTaBuiio 1848 kr (P<0,001) u 2636 xr (P<0,001), B 2025 romy, cooTBeTcTBEeHHO, 1825 KT
(P<0,001) u 2318 kr (P<0,001).

2 JInHaMMKa y10eB C YBEJIMYEHUEM BO3pacTa y Ka)<J10i OpOsl UMEET CBOM OTJINYMs. Tak, y rOJNIITHH-
CKHMX KOPOB C MOBBIIIEHUEM BO3PACTA YBEIUYEHHE MOJIOYHON MPOAYKTUBHOCTH I10 JIAKTALUSAM 10 UCCTIE0BAH-
HBIM I'0JIaM HE BCEI/Ia COIPOBOXKIAAETCS JOCTOBEPHOCTHIO PA3HUIIBI ITOKA3aTeNled MEXy TOJTHOBO3PACTHBIMHU



U KopoBamu-niepBoTenakamu. Eciu pasnuna B 2024 u B 2025 romax coctaBuiia, COOTBETCTBEHHO, 1272 kr
(P<0,001) u 1101 &r (P<0,001), To B 2023 roxy sta pasaumna (+107 Kr) HemocTOBEpHA. A y alaTayCKuX KOPOB
pa3HHIla YAOSB MEXK]y IMOJTHOBO3PACTHBIMU KOPOBaMU MO BCeM rojam cymiectBeHHa: B 2023 roay +1192 kr
(P<0,001), 8 2024 rony + 484 kr (P<0,001), B 2025 romy +608 kr (P<0,001). ITo kadyecTBeHHBIM MTOKA3aTEIISIM,
C HEJIOCTOBEPHON pa3HHUIIEH, OKA3aTEIH aJaTayCKOl MOPO/Ibl HECKOJIBKO BhIIe. BapnabeabHOCTh MPU3HAKOB
IO Y/IOK0 COOTBETCTBYET HOPMATUBHBIM MOKA3aTENsIM, HO BBISBIICHA HEKOTOPAst JTAOMIBHOCTh Y105 KOPOB aJia-
TaycKoi mopojpl. [lo-BuanmMomMy, crienuanucTaM X03sHCTBa CleAyeT BECTH CENEKIIMOHHO-TVIEMEHHYIO paboTy
Ha OTCEJNEKIIMOHUPOBAHHOCTh aJIaTayCKUX KOPOB IO YOI0.

3 BbIsSBIEHO, YTO KOPOBBI TOIILITHHCKON TOPOABI HECKOJIBKO KpyIHee. Tak, 1o 1 jmakranuu 3To npeumy-
LIECTBO cocTaBMIIO 9 Kr, a mo noixHoBo3pacTHoU 17 kr (P<0,05). A Tak Kak roJIITHHCKON MOPO/IbI JOCTOBEPHO
MIPEBBIIIAIOT KOPOB alaTayCKOM MOPOJBI MO HAJOK0 32 JIAKTALUIO, TO U MO K3()PUIMEHTY MOJIOYHOCTH OHU
IIPEBAJIMPOBAJIU: TI0 IEPBON JTaKTalK Ha 23,6%, a 110 MOJIHOBO3pACTHOM — Ha 25,4 %.
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Abstract. This article presents the results of a comparative analysis of the productivity and economic
indicators of geese of the Large Lion-Headed, Linda breeds, and their hybrid forms. The aim of this study is
to assess the productivity of geese of the Large Lion-Headed and Linda breeds, as well as their hybrids, based
on key indicators: live weight, survival rate, fertilization rate, and hatchability. The data obtained will help
determine optimal ways to use these genotypes in practical goose breeding to increase production profitabil-
ity. Scientific studies to assess the productive qualities of geese were carried out under the production con-
ditions of LLC “Bashkirskaya Ptitsa”, located in the Blagovarsky district of the Republic of Bashkortostan.
Since 2019, the enterprise has been conducting breeding work with a unique waterfowl breed — the Large
Lion-Headed goose — and has currently reached a breeding stock of over one thousand birds. During the re-
search, systematic monitoring of key productivity traits was carried out using generally accepted zootechnical
methods. Survival rate assessment included daily recording of bird mortality, documentation of forced culling,
and monitoring throughout the productive period. Growth dynamics were studied through monthly individual
weighing of breeding birds and body weight registration. Reproductive traits were assessed by determining
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weighing ot breeding birds and body weight registration. Reproductive traits were assessed by determining
average egg production (eggs per bird) and calculating the egg-laying intensity index (ratio of egg mass to
feed consumption). Incubation performance was evaluated using the VNIIP methodology and included fertil-
ization rate and chick hatchability percentage. The study covers the key aspects of egg and meat productivity,
incubation quality, and the economic efficiency of breeding. Special attention is given to the evaluation of pro-
duction profitability under current market conditions. It was found that hybrid geese demonstrate an optimal
combination of economically valuable traits, providing the best economic outcomes, with a profitability level
of 29.54 % in hybrid groups. The conducted research made it possible to comprehensively evaluate the pro-
ductive and economic characteristics of geese of various genotypes. Hybrid forms, combining the advantages
of both parental lines and demonstrating high egg productivity, showed the greatest potential, making them the
most promising option for further breeding.

Key words: geese, linda breed, hybrid, egg production, egg weight, safety of geese
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AnHotanusi. Makana Ka3akCTaHHBIH OTaHIBIK Ka3 MIapyallbUIBIFBIHIAFBI €H IePCIIeKTUBAIBI
TeHOTUNTEPIiH Oipi — « YJIKSH apbIicTaH 0acTh» oHE «JIMHIa» TYKBIMIBI Ka3Jdap/blH, COHIai-aK OJlap IbIH
OyZaH TYpJIepiHiH IIapyallbUIbIK-TIaiiiansl Oenrijepi MEH 3KOHOMHUKAJBIK KOPCETKIIITEPiHE KYpri3iireH
KEIICH Il CaJBICTBIPMAJIbl TalIay HOTWXKEJIEPIH YCBIHAABI. 3ePTTEYAIH HETi3ri MakcaTbl aTalblK >KOHE
aHaJIbIK TaOBIHAAP/IBIH, COHNIAl-aK OyJaHAapAbIH OHIM/ILIIK KOPCETKIIITEpiH (Tipi caJIMaKThIH THHAMUKACHI,
cakTaly JIeHIeill) *oHe eT OH IIpiCIHAeTi S)KOHOMUKAJBIK THIMIUTITIH Oaranay Oonbin Tadbuiagsl. Kazmapasa



AKALEMUSICHI

OHIMJIIIK CallaChblH Oarallay OOMBIHIIA FHUIBIMH 3€pPTTEYJiep balllKypTCTaH PeChyOJIMKAChIHBIH biaroBap
aynaHbIHga opHanackaH «bamkupcekas ntunay XKIIK enmipicTik skarmaibiHaa xKyprizinal. FeuibiMu 3epTTey
OapbIChIH/IA 300TEXHUKAJIBIK €CENTIH Kaabl KaObUIIaHFaH OJIICTEPiH KOJJaHa OTBHIPHIN, HETI3rl OHIMIIIIK
cumnarTaMainapbiHa Kyieni 6axpuay xkyprizuiai. Kyc 0ackHBIH cakTalyblH Oaranay MbIHaJIap bl KAMTUIIBI:
KYCTBIH ©JIIM aFaiIapblH KYHJENIKT] €CeTnKe ay; Aapaiapabl MOKOYpIIel MIbIFaphIl TacTayabl Ky)KaTTay;
OHIMJILTIK Ke3eHIHIH OapibIK yaKbIThIHAA MOHUTOPHUHT XKYprizy. KycThIH ecy NHHAMUKACHIH 3€pTTEy achul
TYKBIMJIBI Tapaliap/ibl aif cailblH jKeKe OJIIIey, COHail-aK IeHe caaMarbIH TIpKeY apKbUIbI KY3€ere achbIpbUIIbL.
PernpoaykTHBTI cananapibl 3epTTey KYMBIPTKAHBIH OpTallla eHIMAUIrH (0ackliHa IMaKKaHIAFbl KYMBIPTKA
caiy), *YMBIPTKa cally KapKbIHABUIBIFBIHBIH MUHIEKCIH ecenTey (KYMBIPTKA CaJIMarbIHbIH K€M IIbIFbIHBIHA
KATbIHACHI) apKbUIBI XKYpri3iiai. MHKyOanusiblk kKepceTkimrepai 6aranay (OyKiIpecelniK KyC MapyanbUTbIFbl
KOHE OHJIEY TEXHOJIOTHSUIBIK FHUIBIMU-3€PTTEY HHCTUTYTBIHBIH dicTeMeci OOMBIHINA) MbIHAIAPIbI KAMTH/IBI:
KYMBIPTKAAp/IbIH YPBIKTaHY JCHreil koHe OanamaHaapblH MIbIFY Maib3bl. 3epTTey HOTHKECIHIe OyaaH
KasgapaelH (4Ynken apeicTan Gacthl X @ JIuHAa) Tasza TYKBIMIBI Ka3JapMEH CalbICTHIPFAHIA KOFApPhI
OHIMJILTIK 9JIEyeTiH KOPCETKEeH1 aHbIKTaNbl. BymanaapabIH Tipi caaMarsl O1piHII KbUIBI aTalbIK Aapanapaa
3,0 %-ra, anansIk qapanapaa 11,11 %-ra sxorapel 6onabl. Kyc 6achiHbIH ecipyaiH OapiblK Ke3eHIHIer1 caKTa-
nysl aa (3 anrara aeiiin 94,10 %) Taza TyKbIMABI JAapanapra KaparaHjaa »orapbl 0onasl. ET enaipicingeri
OynaH Ka3gapAblH peHTadenbautiK AeHreii 29,54 % kypanbl, Oy yIKeH apbicTaH 0acThl TyKbiMbiHAH 10,6
%-ra sxorapsl. JKyprizuireH 3eprrey YJKeH apbicTaH 0acThl skoHe JIMHIa TYKBIMIIBI Ka3AapAblH, COHIali-aK
onapIblH OyJaHAApBIHBIH OHIMIUTIK >KOHE SKOHOMHUKAJBIK CHUMATTamalapblH Oaranayra MYMKIHAIK Oepi.
I'eteposuc acepi Oaiikanran OyJgaHaap IIapyallblIbIKKa Maianel Oenriaep/iH, atan aiTKaHIa, KapKbIH]IbI
e6Cy MEH J>KOFapbl Tipiied calMaKTbIH OHTaWjbl YileciMiH KepceTTi. byn onmapIblH ©HEpKICINTIK KyC
HIapyanibUIbIFbIHIA €T OHAIPY YIIIH €H TUIMII 9pi MePCIIeKTUBAIBI HYCKa €KEeHIH AJe eIl

Tyiiin ce3gep: kasznmap, JIuHma TYKbBIMBI, OylaH, >KYMBIPTKAJIAFBIITHIK, JXYMBIPTKA CalMarbl,
Ka3AapAblH CaKTaTybl

Jaiiexco3 ywin: P.P. 'agues, A.M. /lapnerosa, P.1. llapunos, K.I'. Ecenranues, A.A. J[xxymaranuesa
(2026). Ynken apbicTan 0acTsl, JIMHIa Ka3 TYKBIMAAPBIHBIH JKOHE OJapAbIH Oy/laHIapbIHBIH OHIMIUTIIK Kep-
ceTkimTepin Oaranay // I3genicrep, Hotmxkenep — UccnenoBanusi, pesyasrarel. T. 28. Is. 1. Ne 109. 2026. Pp.
17-27 [In Kaz.]. https://doi.org/10.37884/1-2026/02.

Myaesiep KaKTBIFBICHI: aBTOPJIAp OChI MaKajaaa MY/Ieep KaKThIFBICHI )KOK JET MOTiMICH 1

P.P. I'aoueé’, AM. /lagnemosa*’, PH. Illapunoé’, K.I. Ecenzanueé’, A.A. /Ircymazanuesa’
'Bammkupckuii rocy1apCcTBEHHBIN arpapHblil yHHBepcuTeT, PecryOnuka bamkoprocran, Y da, Poccus;
2 3ananHo-Ka3axcTaHCKUIT HHHOBAIIMOHHO-TEXHOJIOTMYECKUI YHIUBEPCUTET, YpalibCck, Kazaxcras;
TTanara ntunesonoB PK, Coro3 ntunesonoB Kasaxcrana, Acrana, Kaszaxcran;

E-mail: DavletovaAinura@mail.ru

OIIEHKA ITPOJIYKTUBHBIX IIOKA3ATEJEN I'YCEM ITOPO/I «5OJIBIIIASL IbBUHA S
IOJIOBA», «/IMHIAOBCKASA» U UX THBPUIOB

I'agueB Punat PaBusioBuy, T0KTOp CEIHCKOXO3HCTBEHHBIX HayK, podeccop, npodeccop kadeapsl mueno-
BOJICTBA, YACTHOM 300TeXHMUHU U pa3BeneHus KuBOTHbIX OI'BOY BO «bamkupckuii rocynapcTBeHHbIN arpap-
HBIM yHUBEpcuTeT», Pecmybnuka bamkoprocran, 450001, r. Ya, ya. 50-netus Oxra6ps, 34
E-mail:gadiev(@mail.ru; https://orcid.org/0000-0002-0727-312X;

JasaeroBa Aiinyp MaaukoBna, PhD, accounnpoBannslii mpodeccop 3anaano-KazaxctaHckoro MHHOBaIU-
OHHO-TEXHOJOrH4eckoro ynusepcurera, Kazaxcran, 090000, Ypansck, np. Hazapbaesa, 194
E-mail:DavletovaAinura@mail.ru; https://orcid.org/0000-0002-9335-3029;

lapunos Pycnan HMcmannoBuy, KaHIUIAT BeTepUHAPHBIX Hayk, mpodeccop, akamemuk ACXH PK,
[Touernsiii [Ipesunent «Coro3a nruneBonoB Kazaxcrana», qupexrop Ilanatel ntunesonoB PK, Kazaxcran,
010000, Actana, yn. beitouTmmnuk, 33/1

E-mail: ptitcevod@mail.ru; https://orcid.org/0000-0002-9218-5414;

JkymaraineBa AiMaH AMaHIreJbJIMHOBHA, MAarucTp BETEPUHAPHBIX HayK, 3amaaHo-Kaszaxcranckuit
WHHOBAIIMOHHO-TEXHOJIOTHYeckuit yauBepcureT, Kazaxcran, 090000, Ypansck, np. Hazapbaesa, 194
E-mail: bekovaaiman@mail.ru; https://orcid.org/0009-0000-0240-0241.



AHHoOTanusl. B craThe mpencraBieHbl pe3ysbTaThl CPABHUTEIBHOIO aHAJINW3a NPOAYKTUBHBIX U
HKOHOMHMUECKHUX IOKa3aTesel ryceil mopoa «bombiuas JbBUHAS TOJI0Ba», «JIMHAOBCKAs» U UX THOPHIHBIX
¢dopm. Llenbio nanHON paboTHI SBIISETCS OLIEHKA MPOYKTUBHOCTHU ryceit mopoa «bonbias 1bBHHAS TOJIOBAY,
«JIuH0BCKasH» U MX rUOpH/Ia MO KIFOYEBBIM MIOKA3aTENSAM: )KUBOWH Macce, COXPaHHOCTH, OIUIOI0TBOPEHHOCTH,
BBIBOJUMOCTH. IlosryueHHbIe AaHHBIE NTO3BOJISIT ONPEIEIIUTh ONTUMANIBHBIE BAPUAHTBI UCIIOJIb30BAaHUS ITUX
TCHOTUIIOB B MPAKTUYECKOM TyCEBOJCTBE JUIs MOBBIIMIEHUS PEHTA0EIbHOCTH MpOou3BojAcTBA. HayuHble
U3BICKAHUS 10 OLIEHKE NMPOAYKTUBHBIX KauyeCTB I'yCE€l OCYILIECTBJISUIMCH B IPOU3BOJICTBEHHBIX YCIIOBUAX
OO0 «banikupckas nTHLa», pacrnonoxenHoro B biaroBapckom paitone Pecriy6inku bamkoprocran. [lannoe
npeanpusitie ¢ 2019 roga 3aHMMaeTcsl CeNEKIMOHHONW paboTOl ¢ YHUKalIbHOM MOPOAOH BOJOMIIaBarOIEH
nTulbl — «bonblIoil JEBUHOM T0JIOBOW», NOCTUTHYB K HACTOSAILIEMY BPEMEHH UYHCIEHHOCTH IIEMEHHOIO
craja 6osee Thicsiun ocoOeil. B mporecce HayqHOT0 HCClieI0BaHUS TPOBOIMIICSA CUCTEMAaTUYECKHI KOHTPOJIb
OCHOBHBIX NMPOJYKTUBHBIX XapPaKTEPUCTUK C MCIIOJIb30BAaHHEM OOLIETPUHATHIX METOJ0B 300TE€XHUUECKOTO
yueta. OLEHKa COXPAaHHOCTH IIOTOJIOBBSI BKJIOYaja B ce0s: €KEIHEBHbBIM y4eT cilydyaeB IMOenu MTHULIbI;
JOKyMEHTalbHasl (pUKcalMs BBIHYKICHHOM BBIOPAKOBKM 0COOEH; MOHUTOPUHI B TE€UEHHE BCErO IMepuoja
IIPOAYKTUBHOCTU. [3yueHue IMHAMUKHM pOCTa MNTULBl OCYLIECTBISJIOCH IOCPEACTBOM €XKEMECIUYHOTO
WH/IMBU/YaIbHOTO B3BEIIMBAaHUS IUIEMEHHBIX 0COOEH, a Takke perucrpanueil Maccsl Tena. McecinenoBanue
PENpOIYKTUBHBIX KayeCTB MPOBOAMIIHN OIpPENEICHUEM CpeAHEN SUYHON MPOMYyKTHUBHOCTH (SHIEKIagKa Ha
rOJIOBY), PacueTOM HHAEKCA WHTEHCHUBHOCTHU SIHIIEHOCKOCTH (COOTHOIIEHHE SIMYHOW Macchl K KOPMOBBIM
3arpatam). OrieHKa MHKYOalmoHHBIX Mokasareneit (mo meronuke BHUTUII) BkmouaeT B cedsi: ypOBEHb
OIJIOIOTBOPEHHOCTU SIMI] U IPOLEHT BBIBOAMMOCTH MOJOJHSKA. VccienoBaHue OXBaThIBAE€T KIIIOUEBBIE
acTeKTbl SIMYHOW M MSCHOW MPOJAYKTUBHOCTH, HMHKYOAallMOHHbIE KadyecTBa, a TaKXKe HKOHOMHYECKYIO
3¢ dexTUBHOCTH pa3BeneHus. Oco0oe BHUMaHUE YJEJIEHO OILIEHKEe PeHTa0eIbHOCTH IPOU3BOJICTBA C YUYETOM
COBPEMEHHBIX PBIHOYHBIX YCIOBHHA. YCTaHOBJIEHO, YTO T'MOpHUIHBIE T'YCH JEMOHCTPUPYIOT ONTHUMAJbHOE
COYeTaHUE XO3HCTBEHHO-IIOJIE3HBIX MPU3HAKOB, 0OeCrieunBas HaAWIy4IlIne SKOHOMHUYECKUE Pe3YJIbTaThl C
ypoBHeM peHTabenbHocTH 29,54 % y rubpuaubix ryceii. [IpoBeieHHOE HCClieJ0BaHIE TTO3BOJIUIIO BCECTOPOHHE
OLIEHUTH NPOJYKTHBHBIE U SKOHOMHYECKHUE XapaKTEPUCTHUKHU I'yCeill pa3lM4YHbIX IeHOTUNOB. Hanbonbumii
MOTEHIIMAJ TPOAEMOHCTPUPOBAIIN TMOpHUIHBIE (POPMBI, COYETAOLINE TPEUMYIIIECTBA POJAUTENLCKUX JTUHUHN —
BBICOKYIO SIMYHYIO IPOAYKTUBHOCTb, UTO JI€AET UX HauboJiee MepCreKTUBHBIM BapUAHTOM IS JaJIbHEHIIero
pa3BencHus.

KiroueBble ci10oBa: rycu, JHMHIOBCKas 1opoja, ruOpui, SHIEHOCKOCTh, Macca sIUI], COXPaHHOCTb
ryceu

s nutuposanus: P.P. T'ague, A.M. [laBnerosa, P.M. Ilapunos, K.I'. Ecenramues, A.A.
JxkymaranueBa (2026). OueHka HpoAyKTHBHBIX IOKa3aTeneill ryceid mopoj bombiuas ibpBHHAs rosoBa,
JlunnoBckast 1 ux rudpunoB // I3aenictep, Hotmxkenep — McenenoBanus, pesynsrarsl. T. 28. Is. 1. Ne109. 2026.
Pp. 17-27 [In Kaz.]. https://doi.org/10.37884/1-2026/02

KoH(pIMKT HHTepecoB: aBTOPHI 3asBISIOT 00 OTCYTCTBUU KOH(MIMKTA HHTEPECOB.

Kipicme.

KazmapaplH OHIMIINIrT KyC HIapyallbUIBIFBIHAA OJIApAbl ©CIPYMIiH SKOHOMHKAIBIK THIMALUIITIH
aHBIKTANTBIH MaHBI3bl KOPCETKII OosbIn TaObutaabl. Camanbl, SKOJOTHSUIBIK Ta3a >KOHE OMOJIOTHSUIBIK
JKaFbIHAH KYHapJibl a3bIK-TYJIK OHIIPY — KYC ©CIpYIIUIEp COTTI LICHIIN aTKaH MaHbI3bl MIHICTTEP.IIH
6ipi. byrinzne HapbiKTa (ocipece, «ayblll TaFaMbD» JIe aTajlaThlH CEIMEHTTE) Ka3 [IapyallblIbFbl OHIMAEpiHe
CypaHbIC aWTapibIKTail apTThl. ['€HIIK MHXEHEpHUsSHbl KoJAaHOall anblHFaH Ka3 E€TIHIH CaThUIBIMBIHBIH
eCyl TYTBIHYIIBIIAPBIH TaOUFH 9pl JIEHCAYJbIKKA Kayilci3 eHIMIEpai TaHaayra OeiliM eKeHiH KepceTe[l.
[XapuToHOB oHe T.0., 2018.].

Kasipri jxarnaiiia sKyMbIPTKAJIaFbIIITHIKTBI, dKYMBIPTKA CAlachlH jKOHE KYCTBIH KeOeto KaOileTiH
apTTBIpyFa OarbpITTaJIFaH CEJIEKLUUSIIBIK KYMBIC epekie MaHbp3Fra ue [Mamkuna, 2019; Khaziev xone T.0.,
2023; I'mibmanoBa, 2023.].

S1.C. Poiitep maniMeTTepi OOMbIHILIA, OTKEH FACBIPABIH OopTachiHa Jeilin Peceiine keOiHece KepriaikTi
CEJISKIIMSIIaFbl Ka3Jap eciplireH, oJap TOMEH OHIMAUTITIMEH CUIIATTaFaH, OipaK HAKThI )KEePTUTIKTI MEKEHEY
OpBIHAApBIHA JKaKChl Oeliimaenren [Poiitep sxone 1.6., 2024).].

Kyc mapyanbuibIiFbIH 0/1aH 9pi IaMBITY KOHE XaJIBIKThl KAMTaMachl3 €Ty YIIIH XKOFaphl carnajibl



OHIMJIEPMEH OTaHBIK )KOHE UMITOPTTHIK KYC TYKBIMIAPBIHBIH OapJIbIK T€HETHKAIBIK PECYpCTapbIH Naiiianany
Ka)KeT JIeT caHaal bl KenTereH aBTopiap [I amenepH sxoHe 1.0., 2023; Fisinin, 2017.].

BbomkamMpl 00IbIn TaOBUIATHIHBI — TETEPO3HC ACEPIHIH KOPIHICI eCeOIHEeH KOFaphbl OHIMIUTIK dJIeyeTi
0ap TYKbIMIAPJBIH COTTI Yillecyl Ke3iHe »acairaH OyJaHIap MEH LIaFbUIBICTRIPYJAp/Ibl Maianany, Oyl
KYCTBIH JKYMBIPTKA JKOHE €T OHIMIUTIT] IeHIeiiH aliTapiIbIKTall apTThIpyFa MyMKiHIIK O6epeni [["agues, 2025;
Byspos, 2019.].

Typmi TyKbIMAap MeH olapAblH OyAaHIapbIHBIH OHIMAUIITIH CalbICTHIpMalbl Oarajgay ©HEpPKICINTIK
KoHe (depMepiiK Ka3 MapyallbUIBIFBIHAA OJIaH dpi MaijaliaHy YIIiH €H MepCHeKTHUBaIbl HYCKalap.Ibl
aHbIKTayFa MyMKiHJiK Oepeni [MycuH xone 1.0., 2025; Akhtar »xone 1.6., 2021.].

bynan ka3map, retepo3uc ocepiHiH KOpiHICIHIH apKachlHIA, 9JIETTE, Te3IpeK eceldl, >KaKChIpak
TericTesenl, )KemMal KaKChl OTeil, Ta3a TYKBIMJIBUIAPMEH CaJIBICThIpFaHIA KOFaphl OMIPIICHIIKKE YKOHE
eHimMaLTIKKe Be [Panel xone T.6., 2023.].

A. Martsev moniMerTepi OoifblHIIIa, TaOUFaTTa THOPUATEY >KULIITT KYCTapAblH TypiHE OaillaHbICThI
e3repei, an Ka3 Topizauiep (Cy KycTapbl: YHpekTep, Ka3zaap >kKoHe akKyjap) OyJaHIacThipyFa €H YJIKeH
oeuimainikTi kepcerei [Martsev, 2020.].

OHipicke *KoFapbl OHIMI T€HETUKAJBIK dJieyeTi 0ap 3aMaHayu Yyil KYCTapbIHBIH TYKbIMAAphl MEH
OyIaHmapblH €HTI3y KYC IIapyallbUIbIFEI MEKeMeJepiHe KYC MIapyallbUIbIFBIHBIH OapiblK TEXHHKAJIBIK
CTaH/IaPTTAPBIH )KOHE THICTI BETEPUHAPHSIIBIK-TUTHEHAIIBIK KOJIAAY bl CAKTaFaH Ke3/1€ dKOFaPhl SKOHOMHKAIIBIK
naiaa amyra MyMKiHaik Oepeni [Martsev, 2020.; Huang xone T1.6., 2023.].

bynannapnel maiinanany OacTamkel Kyc OachIHBIH Oarajbl KacHETTEpiH cakTan KaHa KoWMaw,
HSKOHOMHUKAIIBIK TYPFBIJAH Maianbl Oenriiepaid jkaHa YHIeciMaepiH aidyfa, ocbUlaiia Kasipri karnaiaa
OynannapablH O0acekere KaOUIETTUIINH KaMTaMachl3 eTyre MyMkiHik Oepeni [Kozdk, 2021.].

I'.P. XaduzoBaHbIH AepekTepiHe CyleHCeK, oJ1ap dpKallaH OynaHaap TYPaKChl3 TYKbIM KyalayIIbUIbIKKa
ue, COHJBIKTaH OJIap Ta3a TYKBbIMIbI KaHyapliapFa KaparaHJa KOpIIaraH opTa KarjailiappiHa KeOipek
uKemMJienrin api cezimran 6onaanl. Con cebernti, OyAaHIACTBIPY HOTHXKENEPl TeK OacTamnkbl TYKbIMIAPIBIH
epeKIleiKTepiHe FaHa eMec, COHJail-ak OyJaHmapiAblH KeWiHT1 JaMmy OapbIChl OTETiIH >Karaaiiapra na
OailJTaHBICTHI AaHBIKTAJIAJIBI JICTI caHal bl [ Xadu3oBa xoHe T.0., 2024.].

JKYMBIpTKATaFBIITHIFBI MEH KOOCI0 KOPCETKIMTEP] CaTbICTHIPMANIBI TYPJIC JKOFapbl OOJIBIN KEJICTiH
Ka3 TYKBIMJIApbl, 9JIETTE, TIpiiei calMarbl MEH CEMIPTY camachl >KaFblHAaH TOMEHIPEK KOPCETKIIITepre ue
[Kanramosa »oHe T.6., 2025].

Kepicinme, I'.C. A3say0aeBa 3eprreynepi OoibIHINA, ayblp caaMakThl Ka3 TYKbIMIApbl a3
YKYMBIPTKAJIAN Bl KOHE KOOCH0 KaOIJeTi CaIBICTRIPMAIIBI Typ/e TOMEeH. SIFHM Oip TYKBIMIIBI Ka3aap >KOFapbl
Ke0er0 KacHueTTepi, TipiJiel calMaKThl KoHEe OaybIp/IbIH YIIFal0 KaOileTiH Oip yakbITTa OipiKTipe anMaii bl
[AzaybaeBa, 2017.].

Kazipri yakpITTa OTaHIBIK Ka3 TYKbIMIAPBIHBIH ilIiHIE YJIKEH apbicTaH 0acThl Ka3 TYKBIMBI MEH
Jlunpa ka3 TYKbIMAAphl YIKEH KbI3BIFYIIBUTBIK TyAbIpaasl [Khaziev xone 1.6., 2022; MenbHuKOBa k9HE T.0.,
2024.].

Aran aiiTkanaa, YJKeH apbicTaH 0acThl Ka3 TYKbIMIbI JIMHAA TYKBIMIBI Ka3gapMeH OylaHIacThIpy
THIMJTI OOJTBITT KepiHe i, cebe0i OyJT HyCKa eKi aTalIbIK 13/11H JIe apTHIKIIBIIBIKTAPBIH O1piKTIpe anabl.

By s)xyMBICTBIH MakcaThl — YJIKEH apbICTaH 0acThl Kasnap, JIMHIa TYKBIMIIBI Ka3aap MEH OJIap/ablH
OyIaHBIHBIH OHIMIUTITIH HET13r1 KepceTkimTep OoibIHIIIa Oarasay: Tipi calMak, CaKTaIybl, YPHIKTaHIBIPYHI,
Oananas msiFapy. AJbIHFaH JepeKTep oHAIpiC THIMALTITIH apTThIPy YIIiH TOKIpUOEiK Ka3 mapyalibUlbFbIH-
Jla OChl TEHOTUNITEP/Il Mai1aaHy/IbIH OHTAMIbI HYyCKaJapblH aHbIKTayFa MYMKIHJIIK Oepe/i.

JKyMBICTBIH XKaHAIIBUIBIFbL: MAMaHAaHIBIPBUIFaH Ka3 ©CIPETIH MIapyallbUIbIK KaFJailbIH/Ia aJFall peT
YkeH apeictan O0acThl koHe JIMHAA Ta3a TYKbIMIBI Ka3AapblH, COHAAM-aK opTYpJIi )KYNTACThIPY HYCKaTaphl
apKbLIbl aJbIHFaH Oy/1aH Ka3 OananaHaapAblH [IapyamlbUIbIKKa Maiansl Oenriiepine Kemenai 6ara 6epiiii.
3epTTey HOTHKECIHIE Ta3a TYKBIMIBI JKoHE OyJaH Ka3 OananaHAapbhIHbIH PELUIIPOKTIK dCepl MEH T€TEePO3HC
ocepi, COHJal-aK KyC €TiH OHIIPY/IiH YKOHOMUKAJIBIK THIMILUTITT €CenTeN/Ii.

Marepuanaaap MeH daicrep.

KazmapaplH eHIMILTIK KacHeTTepiH 3epTrey kymbicTapbl bamkyprcran PecnyOnmkacel, brarosap
aynanbsiHarsl «bamkupckas nruna» XKILK 6a3aceinga xysere acsipbuiabl. 2016 sxbuiian Oepi cyaa Ky3eTiH
KYCTapbIH Oipereit Typi — YJIKEH apbICTaH 0acThl Ka3dapblH CEICKINsJIayMeH alfHaIbICAThIH OV



KOCIMOpbIH OyTiHAE achll TYKbIMIBI Mai 6ackiH 1000-HaH achIpibl.

OTaHIBIK KYC MIapyambUIBIFbIHIA «YJIKEH apbicTaH OacThl» JiereH arayra ue OomraH «Chenghai
Lion-head Goose» TYKBIMIBIK TOOBI €pEKINe KbI3BIFYIIBUIBIK TYABIPAAbl. ByJ Ka3 TYKBIMBIHBIH OacThl
MOPQOJIOTHSUIIBIK €PEKIIIeIiri — jKac epeKIeNirine Kapaid TaMUTBIH OacThIH TOOE JKOHE KYJIaK OesIiKTepiHeri
Tepi eciHainepi. Ocbl KYPBUIBIMAAP/IBIH TUIIEPTPOPHUSICH MEH KApPKBIHbI MUTMEHTAIMACHI KYCKa ©31HJIIK
«oKanap» kendet 6epeni. TYKbIMHBIH aTaysbl J1a Tikeael ockl (PeHOTUNTIK Oenrire Heri3AereH.

YrnkeH apbicTaH 0acThl Ka3 TYKbIMBI OHEPKOCINTIK OynaHiap aiy YOIH aTaiblK (opMa peTiHae
KOJIJTaHbIa bl ByJl TYKBIMHAH ajbIHFaH YpIHakK TEeK 9JeMi JKYH YKaMBLIFBICBIH FaHa €MEeC, COHBIMEH Kartap
HIapyaribUIbIKKa-Maiaansl Oenriiepai — >KOFaphl TIpijiell calMakThl, 6Cy KapKbIHBIH JKOHE TINTI KaTail
KJIMMAT KaFaaiiapbiHa jKaKChl OSHIMICNTIIITIKTI e Mypa eTe/Ii.

ByJ1 TYKBIMHBIH epecek JapajapbiHbIH SKCTEPhEep ePEKIICIIIKTePl 300TEXHUKAJIBIK FaHa eMeC, COHBIMEH
KaTtap CeJICKIMSUTBIK KbI3BIFYIIBUIBIK TYAbIpa bl Kesemai Tepi kaTnapiapsl TYKBIMIBIK MapKep 00J1a OTBIPHIII,
01p yakbITTa KYCTHIH OHIMJILIIK camachlHa 9CEpiH 3epTTey HBICAHBI OOJBIN TaObUIAIbl. balKypT KOCIMOPHBI
aFIalbIHIa OChI CHPEK TYKBIMHBIH SKCTEPhEpPIIiK CHIIaTTaMaJIapbIH J1a, IapyallbUTbIK-TIai1ansl Oenriaepin
7ie KEIIeH 1 3epTTeyre apHaliFaH Oipereil MyMKIiHAIK skacamasl (1-cyper).

JKyprizinin xaTKaH 3epTTeyJiep OTaHIbIK Ka3 MapyamlbUIbIFbIH JaMBITY YIIIH MaHbI3/Ibl, OUTKEHI OJ1
OCBI TYKBIM/IBI 0acKa eHIM/I1 TypJIepMEH, aTal aiTKaH1a KeHIHEH TapaJifaH JMHIA TYKbIMBIMEH OHEPKICIITIK
OynaHpmacTelpy/a TaiiianaHy THIMAUINIH Oaranayra MYMKIHAIK Oepedi. AJIBIHFAaH MOJIMETTEp Kas
[IapyanbUIbIFbIHIA THIMAI THOPUATEY HYCKAIApBIH d31pJeyAiH Heri3i 6ofa anajpl.

DKCIEepUMEHT YIIiH aHAJBIK el peTiHAe JIMHIa TYKBIMBIHBIH Ka3Jaapbl TaHAaIbl. YH Ka3dapbIHBIH
Oy xorapsl eHiMIl Typi Huxuuit HoBropon oGmbIckl karaiiblHa Ke3eH-Ke3eHIMEH OyAaHIacThIPY/IbIH
KYpJesi skyieci apKbLIbl IIBIFAPBUIIBI, OHJIA MKEPrUTIKTI Ka31ap KbITall TYKbIMIAPBIHBIH KAaHBIH KYIO aPKbLIbI
OIpTiIHAET KaKCapThIUIIbI.

byt kazmap opTypiii KIMMATTBIK JKaFIaiiapFa jKoFapbl OeiiMaenyiMeH epekieneHeni. by omapbr
OHEPKICINTIK ayKbIM/Ia Ja, *Keke hepMepIiK MapyalbUIbIKTapaa 1a ocipy YIIiH THIMII eTeIl.

Cyp. /. YnkeH ApbIcTaH 0acThl Ka3 TYKbIMBL Cyp.2.JIuna TYKbIMbI

Jluna Ka3gappiHa TOH: K€H apKachl )KOHE JKaKChI IaMbIFaH Key/le KyBIChI 0ap 1pi, MACCHBTI JieHe O1TiMi,
KaybIPCHIHAPBIHBIH KJIACCHKAJBIK aK TYCl (CHpeK cyp ¢opMachl Ke3aece/l), )KbIHBICTBIK KaFbIHAH JKETUITCH
JapayiapAblH aKbIH KOpiHETIH OyAipi 6ap KbI3FBIIT Capbl-KbI3bIIT TYMCHIK, OCpIK, Y3bIHAAY KEITEeH KhI3FBIIT
capbl TYCTI asiKTap.

Kaznapabry Oyi1 TYKBIMBIHBIH apTHIKIIBIIBIKTAPHI: OaamaHaapbIiHBIH KOFAPhl TIPIIUTIK €Ty KaOiumeTi
(90-95 % caxrany), opTyp:l OarbII-KYTy *aFJaiiapblHa jKakchbl OeHiMIeInyi, ThIHBII, arpecCUBTI eMec Mi-
He3i, )KOFaphl CEMIPTY camnachl. 2 cyperTte JIMHIa TYKBIMBIHBIH Ka3bl KOPCETIITEH.



FouieiMu 3eptTey OapbIChIHIA 300TEXHUKANBIK €CENTIH JKallbl KaObUAAHFAH OMICTEPIH KOJJIaHa
OTBIPBII, HET13T1 OHIMIUTIK CUMaTTaMaiapblHa Kyiemni 6aKkpliay Kypri3iiii.

Kyc OachiHBIH cakTanybslH Oarajay MbIHAa MpPOLECTepIi KaMTHUABI: KYCTBIH ©JiM >KaFAaiiapbiH
KYHEIIKTI ecernKe any; Opakka HIblFapbuIFaHaapanapabl KyKaTTay; OHIMIUTIK Ke3eH1HIH O0apIbIK YaKbIThIHIA
MOHHUTOPHHT KYPTi3y.

KycThIH 6cy nMHaMUKAChIH 3€pTTEy achll TYKBIMIBI Aapanapibl ail callbH JKeKe eIIey, COHAai-aK
JICHE CaJIMaFbIH OJIICY apKBLIbI XKY3ET'e aChIPHUIIBI.

Kebero kacueTTepiH 3epTTey )KYMBIPTKAHBIH OpTalla eHIMIUTITNH (6ackiHa MIAKKaHAAFbl KYMBIPTKA
caiy), *YMBIPTKa cally KapKbIHABUIBIFBIHBIH UHJEKCIH ecenTey (3KYMBIPTKA CaJIMarbIHbIH K€M IIbIFbIHBIHA
KaTBhIHACHI) apKBLIBI KYPTi3iIi.

WNukyOanmsiblK  KepceTKimTepal Oaranay (OyKuUIpeceilllik KyC IapyalllbUIBIFBI KOHE OHJIeY
TEXHOJIOTHSUIBIK ~ FBUIBIMU-3€PTT€Y HMHCTUTYTBIHBIH ~ 9JicTemMeci OO#BIHINA) MBIHANAPAbl KaMTHJBL:
YKYMBIPTKAJIAPABIH YPBIKTaHY JCHTCH1 jkoHe OajanaHaap IbIH IIBIFY MalbI36I.

bapnbik enmieynep MeH Oakpliayiap aJbIHFaH HOTHKENEP/iH JSJIrH KaMTaMachl3 €TKeH OipbIHFait
o/liCTeMEHI CaKTail OTBIPBII KYPri3iial. Onmieynep/i Kyprisy sKaraaiaapblH CTaHIapTTayFa )KOHE AepeKTepal
TipKeyAiH 0ObEKTUBTLUIITHE epeKIIe Ha3ap ayAapbliibl.

Homuoicenep men manuinay.

bi3 GacTankbl TYKbIMIApAbIH OHIMALUTIK CallachlH KapacThpabIK. OChl MaKcaTTa eJieyiep Kypriziiil
KOHE aTa-aHalbIK TaObIH/IAFbl Ka3/1apbIHBIH Tipl calIMarblHa TaJlay Kacallbl.

Kyc GachIHBIH cakTatybl KYC MIapyallbUIBIFBIHBIH THIMILTITIHIH HET13T1 KOpCeTKIITepiHiH O0ipi O0IbIT
TaObLUTAJIbI, OJ TAOBIHHBIH BETEPUHAPHSIIBIK aMaH/IBIFBIHBIH JICHTCHIH FaHa €MeC, COHbIMEH KaTap OarbIIl-
KYTY, a3bIKTaHJIBIPY *OHE CEJICKIMSUIBIK >KYMBICTAp/IbIH camachiH kepcereni. Ka3 mapyalbuibiFbiaaa Oy
napaMmeTp YJIKEH OHIMIUTIK Ke3eH1H jKoHe Ka3 OalanaHAapblH ocipy/IiH alTapbIKTail KYHBIH €CKepe OTBIPHIT,
epekie MaHbl3Fa ue Oomanpl. KasakcTaH yIiH ©HEPKICINTIK KYC HIapyallbUIBIFBIHBIH OMOKAyINCi3IiriH
KaMTaMachl3 €Ty MaKCaThIH[a, >KOFaphl camalibl ©3eKTi JepeKTep/l MaiijjaiaHyFa *KoHe >KEePrilikTi HaKThI
dakTopnappl (Ke3ACHCOK JKOHE TIPKENTeH, FhUIBIMU JKOHE OHIIPICTIK, IKOJIOTUSIBIK >KOHE MayCBhIMIBIK)
€CKepyre Heri3fieNnreH, TaObIHABI CaKTay MEH KYC MIapyallbUIbIFbI ©HIMIH TYpPaKThl OHAIpY OOWbIHINIA
KOMoJIIeM Il XalbIKapalblK TaJanTapbl €Hri3yre OaFbpITTaNFaH KoNAaHOanbl 3epTTeysepre JIereH oTKip
KQKETTUIIK TYBIHJIAM OTHIP.

1-KecTene YChIHBUIFAH MOJIIMETTEp 9p TYPJi FeHOTHUITET1 Ka3aapAbiH (YJIKEH apbIicTaH 0acThl TYKBI-
MbI, JIMHIA jKoHEe oJapAblH OyAaHIbIK KOMOUHALMSAIAPHI) OCIPYAIH Op TYpIl anTalapblHIAFbl KYC OachIHBIH
CaKTaJybIH CAJIBICTBIPMAIIbl TaJiayFa MYMKIH/IIK Oepei.

Kazmapasl ecipyniH ke3eHiHAe — 3 anrTara JeliHri jkacta OyaaH Ka3 OajamaHIapblHBIH CaKTaTybl
eH xorapbl 6omabl — 94,10 %, Oy Ta3za TYKeIMIBI Kaznapaan 1,60—5,90 %-ra apTkanblH kepceTeni. Jluaaa
TYKBIMJIBI Ka37lap Taza TYKbIMJIAp apachlHa eH »Kakchl Oefimaenyi kepcetTi (92,50 %). Ocipyain 6acTankb
KE3€HIH/IE €H KOl IIBIFbIH YJIKEH apbICTaH 0acThl Ka3aapbiHaa OaiiKasiibl.

Ocipyniy 4-mi anracebiHaH 12-m1i anTachlHA JAEWiH KapKbIHIBI ©cy Ke3eHiMeH cumartaianbl. Ocbl
YaKbIT apalIbIFbIHIA OapIIbIK TEHOTUNITEPIIH cakTanybl 92,0 %-/1aH achlm TYCTI.

OcipyniH COHFBI Ke3eHiHae — 13-mri antagaH 28-m1 anTara JediH — KYC CAKTaIybIHBIH OFapbl
KepceTkimrepi 6aiikanabl. EH a3 mbirsiH Oynan Kaznapaa OalKanasl )koHe cakTany kepcerkimmrepi 98,20-1an
98,70 %-ra neiiin e3repmi.

Kecme 2— Kyc 6acvinwiy cakmany kepcemkiwmepi, %

TyxpiM Bynan (J'yiken apbictan
Hacet Greyaea) Ynxen apeicTan 6acTsl Ka3napbl | Jluaga Kazmapsr Gacter x & smnza)
0-3 88,20 1,30 92,50 + 0,80 94,10 £+ 0,60
4-8 92,40 + 0,90 95,10+ 0,70 96,30 + 0,50
9-12 95,60 + 0,70 96,80 + 0,50 97,50 + 0,40
13-20 97,10 £ 0,50 97,90 £ 0,30 98,20 + 0,30
21-28 97,80 + 0,40 98,30 + 0,20 98,70 + 0,20

Kecte monimeTTepine colikec, ocipyaiH 0apiblK K€3eHICPIH/IE 3ePTTENTeH TEHOTUITTEp apachiHIa KYC
OaCBIHBIH CaKTaly (Tipl KaJly) KOpCETKIITepi OOMBIHINA alTapJIBIKTall albIPMAIIBIIBIKTAP aHBIKTAJIIIBI.
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AKALEMUSIChI

JlerenmeH, KazaapblH 6HIMALIIK KaCUETTEPiH KelleH 1 Oarasay YIIiH Kyc OachIHBIH CaKTaly ACHIeHiMeH
TBIFBI3 KOppEJALUAAa OONATHIH Tipijel calMaKThIH 6Cy TMHAMHMKACHI HET13T1 J€TEPMUHAHTTHI KOPCETKIII
00JIbII TaOBLIAIEL.

3-cyperTe TyKbIMJap MeH OyznaHaap OOMbIHIIA aTaIbIK Ka3/dapAblH Tipi caJMaFbl Typasibl MOJTIMETTED

KOpPCEeTUITeH.
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Cyp. 3. ATansIK Ka3fapablH Tipi CaIMarsl, T

AJIBIHFAH MOJIIMETTEp/1 Taniail OThIPBIN, ecipy OapbichiHIa OyAaHAap TYPAKTHI )KOFAphI TIpl caIMaK
MOH/IEpIMEH CHUIIATTAJIFaHbIH aTall ©TKEH jKeH, 0y 1 XKbIIABIK ecipyae aTaislk qapakrap 3,0 %-ra )xoHe aHa-
ablK gapakrap 11,11 %-ra, an 4 xbuiga tuicinme 1,85 %-ra xone 10,0 %-ra acwin TycTi. 4-cyperte ecipy
Ke3eHEpiH/er1 aHaJIbIK Ka3Aap/AbIH Tipl CaIMarbIHbIH MOHJIEPI KOPCETUIreH.
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Cyp. 4. AHaJBIK Ka3[ap/IbIH Tipi CaJIMaFbl, T



Tipi camarbl OOMBIHINA YCHIHBUIFAH MOHIEP/ICH KOPIHII TYPFaH 1al, aTajbIK Ka3JapMeH YKcac KopiHic
Oaiikananpl. Bynanasl aHanmblK Ka3gap OacTamkbl TYKbIMIApJaH achlll TYCEl oHE Tipl caiMak OoMbIHINA
KkepcepTkimTep ocipy 6apsiceiHaa 8300-m1en 9200 r-ra neiiin e3repai.

Ocepinaiiina, atanraH KOMOMHaUUsAgarbl Ka3 OyaaHmapbl OacTamkbl aTa-aHajiblK (opMmanapMeH
CaJIBICTBIPFaHa €T OHIMIUTITIHIH KOFaphl 9JICYETiH TaHBITHIN, KAPKBIH/IBI TEXHOJIOTUS JKaFIalbIHIa ecipyre
HEeFypIIbIM OeifiM eKkeHiH KepceTTi. MaceneH, Oynanaapsl eTKe ecipy ke3iHaeri TuiMaiIik 29,54 %-nab1 Kypa-
JIbI, OYJT YJIKSH apbICTaH 0acThl Ka3aapblH TYKbIMbIHA KaparaHaa 10,6 %-Fa sxoraphl.

KopbIThIHABI

JKypriziireHn FBUIBIMH 3€pTTEYJIEp YIKEH3UITeH FBhUIBIMU  JKoHe JIMHIAa CHSIKTBI OTaHMBIK Ka3
TYKBIMJIAPBIHBIH, COHJAi-aK oONapHblH PEUUIPOKTI OyJaHAApPBIHBIH OHEPKACINTIK KYC MIapyallbUIbIFbI
KarJaibIHIaFbl OHIMAUTIK jKOHE SKOHOMHKAJBIK CHITaTTaMalapblH jKaH-KaKThl Oaraayra MyYMKIHJIIK Oep/ii.
Tanmay HoTmxkenepi kopceTkenaeh, Oyaan kazmap (4 Yiken apeictan 6acTel X ¢ JIMHIA) TECTiNEHTEH re-
HOTHUIITEP apachbIHAAFbl €H KOFaphl MIapyallbUIbIK-IalaIbl OeNriIepaiH OHTalIbl YHIeCIMiH KOpCeTTi, Oy
reTepO3UC dCEPiHIH aliKbIH KOpiHICIMEH TYCIHAIpiIeAl. byaan TonTapIbIH HET13T1 apTHIKIIBUIBIKTAPHI CAKTAITy
neHreii 0oiibIHIIa pacTaabl: ecipydiH eH cbiHu Ke3eHinae (0-3 anra) OynaH ka3 OananaHIapbIHbIH CAaKTATYbI
94,10 % xypanapl, OyJ1 Ta3a TYKBIM/IBI YJIKEH apbICTaH 0acThl Ka3aapaaH 5,9 %-fa jxkoHe JUHIA Ka3JapblHaH
1,60 %-ra >xorapsl 0O, COHAAN-AK OcipydiH KeiliHri ke3eHaepinae ne (13—28 anta) mibiFblH €H a3 007-
ael (98,20 %-98,70 %). Tipi canmak >koHE ©Cy KapKbIHABUIBIFBI TYPFhICHIHAH Oy/laH Kas[aap TYPaKThl KOHE
KOFapbl TUHAMHUKAHBI KOPCETTI; Oip jKacTarbl aTajblK OyJaHAapAbIH calMarbl Ta3a TyKbiMabuiapaas 3,0 %-ra
apThIK Oosca, aHanblK OymangapasiH canMarsl 11,11 %-ra acein TycTi, OyJ1 KapKbIHIbI 6Cy OyJaHaapabl €T
OH/JIIPY YILIIH epeKIle THIMAL eTe/Ii.

DKOHOMUKAJIBIK THIMJIITIK OOMBIHINA 1a OyAaH Ka3aap bl oCipy Ke3iHAeT1 HOTHKeNep €H KaKChl O0JIbITT
TaHBUIJIBI, OJIap/IbIH €T OHAIPICIHACT] THIMIUTIK AeHTeHl 29,54 % Kypassl, OYJ1 Ta3a TYKBIMIIBI YJIKEH apbICTaH
0acThI Ka31ap/IbIH KOPCETKIIIHEH alTapIbIKTal )KoFapbl. KOPBITHIHABIIAN KeJle, YIIKEH apbICTaH 0acThI )KOHE
JUH/Ia TYKBIMJIAPBIHBIH apTHIKIIBIIBIKTAPBIH O1PIKTIpETiH OyJaHaap — )KOFaphl TIPIILTIK Ka011eTi, KapKbIH/IbI
eCy JKOHE €H >KOFapbl YKOHOMHUKAJBIK pEeHTA0ebAlTIK KOPCETKIITEPiHIH apKachlHAa — Ka3ipri Karjaiiia
OHEPKICINTIK KYC MIapyallbUIBIFbIHAA €T OHIIPY YILIIH €H THIMJI oHE MepPCNeKTHBAJIbI FeHEeTHKAJIBIK
HYCKA eKEHIH aonenjeial. byn HoTwkenep Ka3 mapyallbUIbIFBIHAA TUIMII OynaHIacThpy cysiOanapbiH
o3ipyieyAiH Heri3i 6oJa anajpl.
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Abstract. Improving the productive performance of commercial beef cattle obtained by crossbreeding
locally improved cattle with purebred beef animals (Kazakh Whiteheaded, Hereford, Angus, etc.) will make
it possible to increase beef production by enhancing the growth and development potential of crossbred ani-
mals and bringing them to a live weight of 420—450 kg or more at a young age. During the grazing period, the
increase in the average daily weight gain of calves was achieved through supplementary feeding during the
period of pasture burnout, which contributed to a more complete realization of their growth and development
in the post-milk period. An analysis of research results in our country and abroad showed that increasing the
quantity and quality of beef is possible through intensifying the use of dairy and dual-purpose (dairy-beef) fat-
tening cattle, as well as through the accelerated development of beef cattle breeding. Research results showed
that Hereford cattle, when combined with various breeds, are characterized by a high degree of combining
ability. Crossbreds with a proportion of Hereford blood surpass their maternal breed counterparts in terms of
meat productivity indicators. Hereford cattle are used both in industrial crossbreeding and in the development
of new breeds. In the experiment, growth and development of the bull calves were monitored through month-
ly weighing and determination of average daily gain. One of the key conditions for the normal development
of young stock is a targeted feeding ration corresponding to different growth periods. Therefore, in order to
assess the effect of feeding level on the growth energy of Hereford bull calves, studies were conducted under
farm conditions. Hereford crossbreds exceeded their peers in slaughter weight by 22.2 kg (8.62 %), indicating
their higher potential meat productivity.

Keywords: steers (castrated bulls), pre-slaughter live weight, live weight, offspring, rearing and fat-
tening, beef, roughage, pasture grass, feed supplement, experimental groups, carcass weight
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AnHoTtanusi. ET OaFbITBIHAAFBI JKEPTUTIKTI JKETUIAIPUIreH Majabl Ta3a TYKBIMIBI €TTI TYKbIM
KaHyapiapbIMeH (Ka3aKThIH ak0ac CUbIpbI, repedop, aHryc skoHe T.0.) OylaHAacThIpy apKbLIbl albIHFAH
TayapiblK MaJIbIH OHIMAUIIK KOPCETKIIITEPiH KaKcapTy OyJaH MaiJapAblH ©Cyl MEH JaMybIHBIH dJIeYeTiH
apTTBIPY XKoHE oapbl xkac ke3inae 420—450 kr xoHe 0/1aH J1a KOFaphl TIpl CaIMaKKa JKETKi3y eceOiHEH CUBIP
eTIH OHJIpY KeJeMiH yJIFalTyFa MyMKiHAIK Oepeni. XKaibuibiM Ke3eHiHae Oy3ayinapablH opTalla TYJIKTIK
callMaK KOCYBIH apTThIpy >KaWbUIbIMIApAbIH KYHINl KeTy Ke3eHiHAE KOCBIMIIA a3bIKTaHABIPYAbl KOJIAAHY
apKbUIBI J)KY3€Tre aCbIPbUIbI, OYJI OJIap/IbIH CYTTEH KEHIHT1 K€3€H 1€ 6Cyl MEH JaMYbIH HEFYPJIbIM TOJIBIK XKY3€ere
acbIpyfa bIKnain eTTi. EniMizze xoHe meTenie KYpriziireH FbUIBIMU 3epTTeysiep HOTHXKEePiH Talay CUbIP
eTiHIH MeJIILIepi MEH CcanachblH apTThIPY CYTTI )KOHE CYTTI-€TTi OaFbITTaFrbl OOpaKblUIay MaJIbIH Maiianany ibl
KapKbIHJIaTy, COHJai-aK eTTi MaJl IIapyallbUIbIFbIH Kelel JAMBITy ece0lHeH MYMKIH €KEeHIH KOpCeTTi.
3epTTey HOTHXKeNepi repedopa TYKbIMIIBI )KaHyapiap opTYpIll TYKbIMJAPMEH YHIIECTIPUIreH Ke3/e >KOFaphbl
yileciMaiik AopekeciMeH epekiieneHeTiHiH kepcerTi. Kan KypambiHaa repedopa yneci 6ap Oymanaap
eT OHIMAUIIN KepceTkiuTepi OOWbIHIIA aHANBIK TYKbIMJAC KypaacTapblHaH OackiM Oomnbl. ['epedopa
TYKBIMIBI JKaHyapyiap eHAIpICTIK OynaHAacThIpyda 1a, >KaHa TYKbIMIApAbl IIbIFapyaa Aa KOJJIAHBLIA[bL.
ToxipuOene OyKalIbIKTapIbIH 6Cyl MEH JaMyblH OaKbUIay ail cailblH eJIIIey KOHE opTalla TOYJIKTIK CaIMaK
KOCYBIH aHBIKTay apKbUIbI KYPri3ijai. JKac MalIplH KaJbIITh 1aMybIHBIH HET13T1 MApPTTapbIHBIH Oipi — ecy
KE3CH/IepiHIH JpKalChIChIHA COMKEC KENEeTiH MakcaTThl pauuoH Oousbin TaObuiaabl. COHIBIKTaH repedop
TYKBbIMJIbI OYKAIIBIKTAp/bIH 6CYy SHEPrHsChIHA a3bIKTaHIBIPY JEHIeHiHIH ocepiH Oaranay MakcaTbIHIA
HIapyallbUIbIK JKaFgaibiHaa 3eprreynep xkypriziiai. 'epedopn Oynannapbl coibic caiMarbl OOWBIHIIA ©3
KypaactapbiHaH 22,2 kr-ra (8,62 %) apTbIK 6011161, OYJ1 ONapIbIH 9J€yETTi €T OHIMIUIITHIH KOFapbl €KeH1H
KepceTesi.

Tyiiin ce3iep: mimripiiareH OyKambIKTap, COMBIC alABIHAAFEI TipiIel canMak, Tipijae caiMak, Ted,
’Kac MalJbl ecipy *oHe OOpAakbuIay, CUBIP €Ti, ipi XKEeMIUoll, )KalblIbIM 111601, a3bIKTHIK KOCMa, TOKIprOe
TOITApBbI, YIIIa MACCACHI
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AHHOTanus. YIyylleHUE NPOAYKTHBHBIX IOKa3arejied TOBAapHOIO CKOTa MSICHOTO HampaBlICHUS,
MOJIYYEHHOTO MPU CKPEIIMBAHUM MECTHOTO YIYUYIIEHHOTO CKOTa C YUCTOMOPOJHBIMH >KMBOTHBIMU MSICHBIX
nopo (kazaxckas 6eroronosas, repeop, aHryc U JIp.), TO3BOJIUT yBEIUYUTh MIPOU3BOACTBO TOBSIAMHEI 32
CU€T MOBBIIICHUS TOTEHIIMAJIA POCTA U PA3BUTHUSL TOMECHBIX KMBOTHBIX U JOBEJICHHUS UX J0 KUBON MacCChl
420-450 xr u Gonee B MOIOOM Bo3pacTe. B macTOMIIHEIN nepuo/l yBeInYeHHe CPEAHECYTOYHOTO MPUPOCTa
TEJSAT OCYUIECTBIISIIOCH C UCTIOIH30BAHUEM MOJAKOPMKH B IIEPUO]T BRITOPAHUS MTACTOUIIL, YTO CIIOCOOCTBOBAIIO
0oJiee MOHOM pean3alui UX POCTa U Pa3BUTHSI B TOCIEMOJIOYHBINA IEPHOA. AHAIN3 PEe3yIbTaTOB HAyYHBIX
MCCIIeIOBaHUM B HAIICH CTpaHe U 3a PyOeKOM MOKa3aj, YTO MOBBIIICHNE KOJIMYECTBA U KaueCTBA TOBSIUHBI
BO3MOXXHO 32 CYET MHTEHCU(PUKAIIUU UCTIOIB30BAHUSI OTKOPMOYHOTO CKOTa MOJIOUHOTO M MOJIOYHO-MSICHOTO
HaIlpaBJIEHUs, a TAK)KE YCKOPEHHOI'O pa3BUTHUS MSICHOTO CKOTOBO/ICTBA. Pe3ybTaThl HCClIeI0BaHUN TOKA3aIH,
YTO KHBOTHBIE repedOopAcKoi MOpOJbl MPU COYETAHUU C PA3NIUYHBIMU MOPOJAMU OTIUYAIOTCS BBICOKOM
cTenenbio couetaeMocTH. [lomecu ¢ moneit repedopACKOil KpOBH IO MOKA3aTeNsIM MACHOM MPOAYKTUBHOCTH
MPEBOCXO/ISAT CBEPCTHUKOB MATEPHUHCKUX TOPOJ. JKUBOTHBIX TepedOopICKON MOpOABl HCIOJIB3YIOT Kak
B IPOMBIIUIEHHOM CKPEIIMBAaHUM, TaK W MPHU BBIBEJICHUHM HOBBIX MOPOJA. B OmbITE€ KOHTPOJb 32 POCTOM U
pa3BUTHEM OBIYKOB OCYIIECTBIISUIM IMyTEM €XKEMECSYHOTO B3BEUIMBAHUS U OMPEACICHUS CPEeTHECYTOUHOTO
npupocrta. OTHUM U3 KIHOYEBBIX YCIOBUNA HOPMAIBHOTO Pa3BUTHS MOJIOJHSKA SIBJIETCS apECHbIN pallioH,
COOTBETCTBYIOIIMI Pa3IMYHbIM NepuoaaM pocta. [103ToMy ¢ LeNbl0 OLIEHKU BIMSHHS YPOBHS KOPMJICHUS
Ha PHEPTHI0 POCTa OBIYKOB repeOopACKOM MOPOIbl OBLITH MPOBEACHBI UCCICIOBAHMS B YCIOBHUIX XO3SHCTBA.
[Tomecu repedopaa mpeBOCXOAUIN CBOMX CBEPCTHUKOB 10 yOOIHOM Macce Ha 22,2 kT (8,62 %), uTO yKa3bl-
BaeT Ha UX OoJiee BHICOKYIO MOTEHIIUATBHYIO MSICHYIO TPOYKTHBHOCTb.

KiroueBble cioBa: ObIYKH-KacTparThl, OpenyOoifHas >kuBas Macca, >KMBas Macca, MPUILION,
JOpalliBaHue U OTKOPM, TOBSIMHA, TPpyOble KOpMa, MacTOUIIHAs TpaBa, KOpMOBas J00aBKa, MOJONBITHBIC
IpyIIIIbI, Macca TyLIu
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bnazooapnocme. Hccnedosanusi npogedeHvl 8 pamKax npuopumemHo20 Cneyuaiu3uposaHHo2o Ha-
npasieHus: Hay4Ho-mexHudeckux npoepamm Munucmepcmea Hayku u evicuteco oopazosanus Pecnyonuxu Ka-
saxcmat, npoekm BR28713215 «Hosvie omeuecmsaentblie buonocuueckue npenapamol Ha OCHO8€ MUKPOOP2a-
HU3MO8 0151 CeNbCKO20 XO3AUCMBA U OP2AHU3AYUS UX NPOU3BOOCMEA.

Beenenue.

TexHonoruss Kak COBOKYIIHOCTb METOJOB YIPaBICHHUsS IPOU3BOACTBEHHBIMH IIPOLIECCAMU,
obecneunBaromUMH (YHKIIMOHUPOBAHUE OTPACIH B LI€JIOM, HAUMHAETCS C CO3AaHUs CPEJICTB IPOU3BOJICTBA —
CTazla MSICHOTO CKOTa U 3aKaH4YMBAETCS pealu3alieil ToOTOBOM MPOLyKIMHU — TOBAUHBL. B 0CHOBE TeXHONIOIMH
MSICHOTO CKOTOBOJICTBA JIE)KUT OPraHU3alMsl BOCIIPOM3BOACTBA U BBIPAILMBAHUS MSCHBIX TEJIST IO CUCTEME
KOpOBa — TEJIEHOK 10 6—8-MECSUHOro BO3pacTa U MOCIEAYIOLEr0 MHTEHCUBHOIO JOPAIIUBAHUS U OTKOpMa
MOJIOZIHSIKA C LIEJIbIO MPOU3BOJICTBA BHICOKOKaueCcTBEHHOM roaaunbl [Kalmagambetov u np., 2025].

PazHooOpasue npupoaHO-KIUMATHYECKUX YCIOBUI B TpaJUIMOHHBIX 30HaX pa3BeIEHHUs CKOTa
CHEMAIN3UPOBAHHBIX MSCHBIX IIOPO/I, a TAKYKE OCBOEHUE HOBBIX 30H U151 €T'0 Pa3BEI€HUSI BHOCUT 3HAUUTEIIbHBIE
pa3nuYMs B OpraHU3alMio U TEXHOJIOTHIO MSICHOTO CKOTOBOJICTBA, XapaKTEPHBIMU OCOOEHHOCTSIMHU KOTOPBIX
MOTYT OBITh pa3Mephl GepM 1 UX CHeIHATU3aIN, TPOIOJKUTEIBHOCTD CTOMIIOBOTIO M TACTOUIIIHOTO IIEPUOI0B
B TEXHOJIOTUYECKOM IIPOLIECCE, YPOBEHD CE30HHOCTHU OTENIOB, CTPYKTYpa IPOU3BOICTBA U OpraHu3anus Tpy/a,
COCco0BI COJIePKAHUS )KUBOTHBIX PA3JIMYHBIX MOJI0BO3pacTHBIX rpymnn [Harlamov, Levahin, 2013].

B nocnenHue rompl B OpraHM3allUd  MSICHOTO CKOTOBOJACTBA YCHUIWIACh TEHIEHIUS K
BHYTPUXO3SIIICTBEHHON CIELUANIN3ALUN C KOHLEHTPALMEN Pa3IMYHBIX XO3SHCTBEHHO-IPOU3BOJCTBEHHBIX
IPYyMNIl MSICHOTO CKOTa Ha OTAEIbHBIX (pepMax, a TakKe K JajbHEUIIeH crenuann3aliii U KOHIEHTPALUuU
IIPOU3BOJICTBA BBICOKOKAYECTBEHHOW TIOBSIIMHBI HAa OCHOBE CO3/IaHUSl IPOU3BOJCTBEHHBIX CHUCTEM H
oO0benuHeHnit. OJTHOBPEMEHHO MOSBUJIACh HOBAsl TEHAEHIMS K CO3/1aHUI0 HEOOIbIIUX (hepM, paboTaromux
Ha MPUHLKIIAX CEMEWHOTro MmoJpsiia Ui koonepauuii [Davydov].

TexHOIOrMM MSCHOIO CKOTOBOJCTBA XapaKTEPU3YIOTCA IPEUMYILIECTBEHHO MAaKCHUMAaJIbHBIM
HCIOJIb30BAaHUEM MACTOMII U TPyOBIX KOPMOB, B CBSI3U C YEM OHH MOTYT OBITh NACTOMIIHBIMHU, TACTOUIIHO-
CTOMJIOBBIMH (CTOMIOBO-NTACTOUIIHBIMU) U CTOMIOBBIMU. [10 3aBepIIeHHOCTH TPOU3BOACTBEHHOIO Mpoliecca
UX MOYKHO MOAPA3EIUTh Ha CIEAYIOINE BUbI: TEXHOJIOTUH C IIOJHBIM LIMKJIOM ITPOU3BOJICTBA, BKIIOYAIOIINE
BOCIIPOM3BOJCTBO M IOJCOCHOE BBIPAIIMBAHUE TEJAT 1O OTHEMA, JOPALIMBAHUE U OTKOPM MOJIOJHSAKA U
BBIPALIMBAHUE PEMOHTHOI'O MOJIOJIHAKA; TEXHOJIOIMH 110 OTAEIbHBIM LUKJIAM IIPOU3BOACTBA, KOTOPBIE MOTYT
OCYIIECTBIIATHCS KaK HA OCHOBE BHYTPUXO3SIMICTBEHHOH ClIEUAIN3ALMY, TAaK U B MEKXO35IICTBEHHBIX PaAMKaXxX
00bETMHEHUH WITH IPOU3BOACTBEHHBIX CUCTEM.

[Ipu >TOM HEOO0XOAMMO WHTEHCHUBHO pPa3BUBAaTh MSCHOE CKOTOBOJACTBO U COBEPLICHCTBOBAThH
TEXHOJIOTUH U OPTaHU3aIIO JopaliuBaHus U otkopma ckota [Phillips, 2018].

Kak nokasplBatoT HayYHbIE UCCIIEJOBAHMSI 1 MUPOBasi IPAKTHUKa, IPU OLIEHKE MSICHOM IPOAYKTUBHOCTH
CKOTa HEOOXOJUMO YUYHUTHIBATh MOPOAY, BO3PACT, )KUBYIO MacCy, YIMTAaHHOCTh U BBIXOJ MsiCa Ha KOCTSX, a
IIPU OLIEHKE KayecTBa TYIIl — MAacCy TYIIH, €€ KOH(PUTYPaLIIO0, HOTHOMSICHOCTb, CO/IEpKaHNe MSIKOTHOM 4acTu
TYIIH, HATMYKE KUPA, IBET MBILIEYHOMN U )KUPOBOW TKaHU. YCTAHOBJIICHO TAaKKe, 4TO Hanbosee 00bEKTUBHBIM
MoKa3aTesieM KauecTBa Tyl siBiseTcs ux macca [Tefera u np., 2019].

Benymiee mMecto B MsACHOM OaylaHCe Halle CTpaHbl OTBOJIUTHCS TOBsIMHE. DTO OOBICHAETCS ee
MUILEBBIMUA TOCTOMHCTBAMH M IIUPOKUM PACHPOCTPAHEHUEM KPYITHOI'O POraToro CKoTa, €ro CriocoOOHOCThIO
3G GEKTUBHO HCMOIb30BATh OTXObl 3€PHOBOTO IMPOM3BOJCTBA, JIEIIEBbIE IpyOble KOpMa, MAacCTOUIIHYIO
TpaBy, 1aBaTh BBICOKHE IPUPOCTHI IIPU MEHBILIEM pacxoje KOHIEHTpaToB. OTHUM U3 pe3epBOB IIPOU3BOICTBA
TOBSIJTUHBI SIBJISIETCS IPOMBIIIJICHHOE CKPEIIMBAHNE MOJIOYHBIX, MOJIOYHO-MSICHBIX U MSICHBIX KOPOB € ObIKaMU
MSCHBIX TOpoJ. BcemupHoe npu3HaHuWE MOMYYMIM Takue IMOPOJAbI MACHOTO CKOTa, Kak repedopickas,
abepIMH-aHTyCcCKasl, MOPTropHcKas. OJHAKO ¢ U3MEHEHUEM KOHBIOHKTYPBI PbIHKA Ha MOCTaBIIEMOE MsICO,
CKOT ATHX MOPOJI YCTyMaeT (PpaHKO-UTATBIHCKOMY KPYIHBIX THIIOB MOPOJ LIapoJe, repeopl 1 ap., KOTO



pBIi B OTJIMYUE OT paHee MPU3HAHHBIX CKOPOCIENBIX KUBOTHBIX 007a/aeT WHTEHCUBHBIM PAa3BUTHEM MbI-
[IEYHOM TKAHM MPOAOKUTENIbHOE BpeMs. Tyl cKoTa 3TUX MOPOJ XapaKTEPHU3YHOTCS BBICOKMM IOKa3are-
JIeM TIOJIHOMSICHOCTH, MUHUMAaJIbHBIM KOJIMYECTBOM XKHpa. B TO ke Bpemsl yBEIWYUTh B KOPOTKOE BpeMs
MIPOU3BOJICTBO TOBSAMHBI TOJBKO YHCTOMOPOIHBIM pa3BeleHuEM HeBO3MOKHO. OnHuM U3 3G (HEeKTUBHBIX
pPE3€pBOB YBEJIMYEHHUSI TPOU3BOJACTBA TOBSAUHBI SIBISETCA pa3BEACHUE IMOMECHOTO MOJOJHSAKA IyTEM
UCIOJIb30BaHUsl TOPOIONPeoOpa30oBaTeIbHOTO CKPEIIMBAHUS MOJIOYHOTO CKOTa MECTHOW MOMYJSALUU C
MJIEMEHHBIMU ObIKaMU MSICHBIX TTOPO/1. Ba)KHBIM OTEHIIMATIOM MSICHOT'O CKOTOBOICTBA, HAPSITY C yITyUIlICHHEM
KOPMJIEHUS U YCIIOBUN COACPIKAHNSA, SBIISETCS IOJTyUYEHHE TEIAT B TAKHE CE30HBI ['0/1a, KOT/1a UX BhIPAIIMBaHUE
o0ecrneunBaeT HAUBBICIIYIO POAYKTUBHOCTh U HEBBICOKYIO C€0ECTOMMOCTD MMPUPOCTA KHUBOM Macchl [ Zayats,
2018].

MeTtoanka uccjaea0BaHui

3anmadeil ucciaenoBaHUs ObUIO U3YYHTh BO3MOKHOCTH TOBBIIIEHUS MSCHON MPOAYKTUBHOCTH 4Yep-
HO-NIECTPOrO TOJIITHHCKOTO CKOTAa B MPOM3BOJACTBEHHBIX CTaJax IyTEM MPOMBILIUIEHHOTO CKPEUIMBAHUA C
ObIKaMU Ka3axcKoii 0enoronoBoil u repedopACcKoit Mopoibl 3apyoekHOM cenekiuu. HayuHo-x03s1icTBeHHbIE
OTBITHI TIpoBOMINCH Ha 0a3ze KX «Aropa» EnOexmmkazaxckoro paiioHa AnMaTHHCKON oOnacTu, pa3Bofs-
IIMX MOJIOYHBII U MACHOM CKOT OTEUECTBEHHBIX, 3apyO0eKHBIX TOPOJ U UX MOTOMKOB. 1711 poBeieHus ucce-
JIOBaHUU B XO3SUCTBE MO OOIIETIPUHATOMY METOY Map-aHaJoroB ObUTH CPOPMHUPOBAHBI TOIONBITHBIE TPYIIIIBI
MOJIOJTHSIKA, KOTOPBIE 3aTeM OBbLITN MepeBeeHbl Ha OTKOPMOUHBIE MJIOLIAAKH [T BBIPAIIMBAHUS U MOCIEIyIO-
miero otkopma [Ombayev u nip., 2017]. [Ipumnon, momry4eHHbIH OT UCKyCCTBEHHOTO OCEMEHEHUSs, BhIpalliBa-
JI Ha TIOJTHOM TIoZicoce €3 KOHIIEHTPHUPOBAHHBIX KOPMOB 710 6-MecSYyHOTr0 Bo3pacTa. B macTOuIIHbIN nepuos
MIPOBE/ICHUE MCCIIEOBAaHUHN U YBEIMUYEHHUE CPEHECYTOYHOTO MMPUPOCTA B MOICOCHBIN MEPUOJ BBIPAILIMBAHUS
TEJSAT OCYIIECTBIISIICS C UCTIONIBb30BaHUEM KOPMOBBIX 100aBOK «IIpemukcy, «bentodak» B meproa BEITOpaHus
MAcTOMUII, YTO TMO3BOJMIIO MPOSIBUTH MOTEHIIMAIBHYIO BO3MOXKHOCTh POCTa U PAa3BUTHS TENAT B MOJIOUHBIH
nepuosa. [IpeaBapuTenbHbIi TEPUOT SKCIIEPUMEHTA YUYUTHIBAJICS KOJMYECTBO MOTPEOIEHHBIX KOPMOB XO35i-
CTBEHHOT'O pallMOHa, HA OCHOBE 3a/1aBA€MbIX KOPMOB M MX OCTAaTKOB, IIyTE€M €KEJIEKaIHO MPOBOJUMBIX KOH-
TPOJIBHBIX KOPMJICHHI B IBa CMEXKHBIX JIHSI.

B xone ombiTa Ha OCHOBaHMH PE3YJIBTATOB 300TEXHUYECKOTO aHaIHM3a U OLEHKU (PaKTHUYEeCKOH Mu-
TaTeJIbHOCTH HMCMOIb3yEeMbIX KOPMOB ObUIH pa3paboTaHbl PAallMOHBI KOPMIIEHHS TMOIOMBITHBIX KHUBOTHBIX,
cOalaHCUPOBaHbI IO JIETATU3UPOBAHHBIM HOpPMaM KOPMJIEHHS C YUYE€TOM OCHOBHBIX IMMOKa3aTesnei MUTaHUS
[Zhazylbekov u np., 2008].

[Io HammM pacueram, MOJHOIICHHOE M COalaHCUPOBAHHOE KOPMIIEHHE TMOAOMBITHBIX OBIYKOB
CIOCOOCTBOBAJIO TOJYyYEHHUIO 0O0Jiee BBICOKOTO CPEIHECYTOYHOIO MPHUPOCTa KUBOW MAacChl 3a MEPUOJ
BbIpanuBanus. C 1enbio u3ydeHus Kod(hduiMeHTa MepeBapuMOCTH MUTATENbHBIX BEIIECTB PAlMOHOB
MOIONBITHBIMH ObIYKaMH Ha (JOHE HAYYHO-X03HCTBEHHOT 0 OTIBITA POBEACHBI UCCIIEIOBAHMS 10 ONPEIEICHUIO
MOEIaeMOCTH U MEePEBAPUMOCTH TPABOCTOS MacTOuII. B TeueHue y4€THOTO Mepuojia OMbITa OCYIIECTBISIIH
0TOOp 00pa3iloB 3UMHUX U JIETHUX KOPMOB pallMOHa, a TAKXKe UX OCTaTKOB. Bee rccnenoBanus mpoBoAniIH Mo
€IMHOM METO/IMKe, B OJMHAKOBBIX YCIIOBUSX U B OJIHU U Te ke cpoku [Lavrova, Mashkina, 2006]. B porecce
HAYYHO-XO3SHUCTBEHHOTO OMBITA B 3aBUCUMOCTHU OT IMHAMUKHU KUBOM MacChl )KUBOTHBIX OBLITH pa3paboTaHbl
ONTHMaJbHbIEe COaTaHCUPOBAHHBIC PALIMOHBI.

1o 3aBepiieHNH ONBITA, TPU JOCTHKEHUH dKUBOTHBIMH BO3pacTa 1 5 mecseB, IpOBOIUIN KOHTPOJIbHbBIE
yoou. Onenky ynuranHocTd Ty BeIonHsIU o 'OCT 779-55 u 779-87. Beixon Tyl v yOOHHBIX TPOAYKTOB
onpenensum 1o metoguke BACXHWJI, BUXK, BHUNMII, a Mmopdomoruueckuii CocTaB — METOJIOM OOBAJIKH.

[Tonmyuennslii 1 poBoii MaTepuan oOpadboTaH METOAOM BapUAIIMOHHOM CTATUCTUKH C UCIIOJIb30BaHU-
€M KoMITbIoTepHOU mporpammel [Lakin, 1990].

OrpaHudeHreM HccleI0BaHus ABIsETCS HEOOIbIIONH 00BEM BEIOOPKH TP IPOBEACHUH KOHTPOJIBHOTO
y60s (n=3), 94TO 00YCIIOBJICHO MTPOU3BOACTBEHHBIMU YCIOBUSMHU U COOTBETCTBYET METOAMYECKUM PEKOMEH/1a-
LUSAM 10 300TEXHUYECKUM UCCIIETOBAHUSM.

Pe3yabTaTsl HCcIe10BAHNH

CogepxaHue TEJSIT MOCIe MOJIOYHOTO IEprUoia — OeCTpuBA3HOE, KPYITHOTPYIIIIOBOE HA OTKOPMOYHOMN
ionaike. 3a MepHoJ| BBIPAIIMBAHHUS HA OJHO XMUBOTHOE OBLIO M3pacXxoqoBaHO 3255 3HEpPreTUyecKux
KOPMOBBIX €JUHUIL IPU COJICPKAHUU TIEpeBApUMOro rnporerHa 97 r B 1 s3HepreTH4eckoil KOpMOBOW €MHHUIIE.
B npou3BoICTBEHHOM ONBITE PAIMOHBI KOPMIIEHHUSI KOHTPOJIBHOM M ONBITHOM TPy ObUIM COCTABIICHBI U3



OJIMHAKOBBIX OCHOBHBIX KOPMOB: CEHa 371aKOBO-0000BOT0 B KoJMuecTBe 2,3—2,5 KT, KyKypy3HOro cuiioca 15—
16 xr, 3eprocmecu 3,3-3,6 k1, oTpy0Oeii mmennynbix 0,6-0,7 Kr, a Takke KOPMOBBIX JOOABOK M MOBAPEHHOM
COJIH.

OTnyme paloHOB 3aKII0YAIOCh BO BBEJICHUU B OMBITHOM TpYIIe AOMOJHUTEIHLHON KOPMOBOM 10~
6aBku «benTobak», HopManu3ytoleil 6enkoBbiii 0OMeH. J[oO6aBka OblIa MU3rOTOBJIEHA HA OCHOBE MPOMHOHO-
BOKHUCJIBIX U IEJUTFOOJIUTHYECKHUX OaKTepHil U crmocoOCTBOBANA YITyUIIEHUIO TIEPEBAPUMOCTH TPYOBIX KOPMOB.
Kopmogyto no6aBky «bento0ak» BBoaMIN B paninoH B go3e 0,074—0,080 kr Ha rosioBy B cyTkH. [Ipu 3TOM KO-
JUYECTBO 3€PHOCMECH CHIKAIHM AKBUBAJICHTHO 10 MMUTATEILHOCTH, YTOOBI 00€CTIEYNTh OJJUHAKOBBII yPOBEHB
0OMEHHOI YHEPTUH U CHIPOTO MPOTEHHA B pallMOHaX o0eux rpym (Tabmuma 1).

Tabnuna 1 - Panronsl KOpMIIEHUS TOIOTBITHBIX TPYIIT OBIYKOB

Ne KonmvecTBo kopMoB repeop/ X 4/I1 TOJIIITHH Kazaxckas Y/I1 TOJIITHH
(I onbITHAST) 6emnoronosas (11 (KOHTpOJIBHAS)
OIIBITHAS)

1 Ceno 311aK0B0-0000B0O€, KI 2.3 23 2,5

2 Cuitoc KyKypy3HBId, KT 15 15 16

3 3epHOCMEChH, KI' 33 3,4 3,6

4 OTpyOu MiIeHNYHbIE, KT 0,6 0,7 0,7

5 [Ipemuxc, T 90 90 -

6 benrobaxk, r 80 74 -

7 | IloBapeHHas coiib, T - - 50

CrpykTypa (akTUYecKOro palnydoHa KOPMJICHHsS MOJIOJHSKA MO OOIIed MUTATeNbHOCTH B pa3HbIE
nepuobl OTKOpMa Oblia ciefyromeii: B | onbITHOM rpymmne A0 rpyObix kopmos coctasisiia 10,85 %, cou-
HbIX — 70,75 %, koHenTparoB — 18,40 %. Bo Il onbITHOM rpynne COOTBETCTBYIOLIME TOKA3ATEIN COCTaBUIN
10,75%, 70,09 % u 19,16 %. B xoHTpONBHOM Tpymnme 107 rpyosix kopmoB Obi1a 10,96 %, counsix — 70,18
%, KoHLIeHTpaToB — 18,86 % cooTBeTCTBEHHO. B meproz oTkopMa palloHbl KOPMIIEHHUS dKUBOTHBIX BCEX TPEX
Ipynn U3MEHSUINCh B 3aBUCUMOCTH OT BO3pacTa, IMyTEM COOTBETCTBYIOIIEH KOPPEKTUPOBKH KOPMOB. Takum
o0pa3oM, palvoHbl ObUTH COATAHCUPOBAHBI IO OCHOBHBIM MUTATEIBHBIM BEIIECTBAM M OTIUYAIUCH TOJIHKO
uccieryeMon 100aBKO, YTO MO3BOJIUIIO OOBEKTUBHO OLIEHUTH €€ BIIMSHUE Ha MPOYKTUBHOCTH OBIYKOB.

I1pu BIpaniuBaHuy B OIMHAKOBBIX YCIOBUSAX KOPMJIEHUS U COAEPKaHUS )KUBOTHBIE B 12 1 15 MecssiuHOM
BO3pacTe MMEIIM Pa3HyH MSCHYIO MPOAYKTUBHOCTh. KoHTposbHBIN yOoi mpoBoaunu Ha [lepBomaiickom
MSCOKOMOMHATE ¢ OTOOPOM TIO TPH T'OJIOBBI HaNOOJIee TUIMMYHBIX KUBOTHBIX (Tabmuna 2). JKuBOTHBIE BCex
TPyl IO YIIUTAaHHOCTH ObUIM OTHECEHBI K BBICIICH KaTerOpUU U UMETHU JOBOJIBHO BBICOKYIO IpeayOoiiHyIo
x)uBYyI0 Maccy. [IpemyOoiiHas xuBasi Macca OBIYKOB-KacTpaToB repedop/l X YepHO-TecTpas TOIIITHH OblIa
noctoBepHo (P<0,001) BbIme, yeM y KOHTPOJIBHBIX KUBOTHBIX, HAa 39kr B 12 MecsieB u Ha 101,6kxr B 15
MecsreB. MOJIOTHAK Ka3aXCKOW OEJI0T0JI0BOM MOPOIBI TPEBOCXOIMIT KOHTPOJIBHBIX )KUBOTHBIX B BO3pacTe 12
MmecsieB Ha 41,5 kr (P<0,001), a B 15 mecsue — Ha 60,8 kr (P<0,001). Macca Ty MonoaHska repedop
X 9/T TOJIITHH TI0 KMBOW Macce aoctoBepHO npeBocxonuiau (P<0,001) konTponsHbIX B 12 1 15 Mmecsies.
VY ObIYKOB Ka3axckoi OemoronoBoi B 12 mecsieB pasHuiia coctaBmwia +27,4kr, a B 15 MmecsmeB — +45,0 kr
(P<0,001). HauGomnwmmas yooiiHas macca Obl1a moydeHa oT 15-MecsiaHbIX moMecei repedop X 4/ TOJIITHH.
B 12-mecssunom Bo3pacte macca Tyl repedopIcKuX MoMecei 1 )KMBOTHBIX Ka3aXCKOH O€JI0T0JIOBOI TTOPOIbI
ObLIa MpaKTUYECKU OIMHAKOBOM. B Bo3pacTe 15 mecsiieB repedopackue moMecH 3HauuTeIbHO TPEBOCXOIMITH
CBOMX CBEPCTHUKOB MaTepUHCKOM opo bl — Ha 68,4 kT (34,7 %), a kazaxckoii 0en10ronoBoi moposl - Ha 23,4
Kr (9,7 %)

Tabmmma 2 - Pe3ynbTaThl KOHTPOJIBHBIX YOOEB MOIOMBITHOTO MOJIOTHSIKA

Ne I'pynmsr
MokazaTenn repepopa X  u/m | kazaxckas OesorosioBast | u/m FOJIIITHH
rostrH (I onbTHAS) (IT omprTHAs) (KOHTpOJIBHAST)

12 mecsueB (n=3)

1 CrpeMHas KUBas Macca, K& 342,0+4,0 341,6+4,4 299,0+4,9
2 Tpeny6oitnas xuBast Mmacca, KT 319,6+2,6 322,1+£3,0 280,6+2,6
3 Macca Tymm, Kr 174,323 176,0+4,0 148,6+3,5
4 Brixon tymu, % 54,3 55,3 53,0

5 Macca BHyTpEHHETO KHpa, KI 4,08+0,9 5,03+1,34 3,96+1,16




Vo0oiinas macca, KT 181,3£1,9 183,0+2,8 153,743,10
Vo6oiinblii BeIX0, % 55,7 56,8 54,8
IIKypbI, KT 23,6+0,9 24,6+0,8 22,1+0,83
15 mecsme (n=3)
1 CbemHas )KuBasi Macca, Kr 507,0+13,3 460,8+11,0 390,4+4.4
2 [Mpeny6oiinas xuBast Macca, K& 475,0+15,8 4342497 373,474
3 Macca Tyum, Kt 265,6+11,8 242.2+48,0 197,2+4,8
4 Brixon tymmu, % 55,9 55,8 52,8
5 Macca BHyTpEeHHET0 XKUpa, KI 14,3+0,65 15,54+0,54 13,8+1,8
6 Vo6oiinas macca, KT 279,9+12.4 257,7£7,6 213,1+4,0
7 Y0oliHblii BEIX0, Y% 58,9 59.4 57,1
8 HIxypsl, kT 38,4+1,1 34,0+1,0 30,5+1,1

[To xonu4yecTBY BHYTPEHHETO KHpa KUBOTHBIE repedopICKHe B 3TOT NEPHUOJT YCTYHAIH CBEPCTHUKAM
JPYTHUX MOAOBITHRIX Tpynil. B 15-MecsyHOM BO3pacTe OT Ka3axCKoi O€I0TroI0BOM MOPOIbI OBLTH MOTyYEHbI
TYIIW ¢ HAUOOJBIINM KOJIMYECTBOM BHYTPEHHETO *kHpa — Ha 1,74 kr 6osbie, uiau Ha 12,6 % Bbllie 10 cpaBHe-
HUIO C KOHTPOJIBHOM Ipynmoi. B 12-mecsuHOM Bo3pacTe )KMBOTHBIE Ka3aXCKOM O€I0T010BOM MOPOIBI TPEBOC-
XOJIWJIM 110 YPOBHIO BHYTPEHHETO KHpa CBEPCTHUKOB U3 | M KOHTpoiabHOU rpynmn. PasHuia Mexay moiomnbIT-
HbIMH rpynnamu coctaBmia 0,98 u 1,07 kr, uto BeIlie Ha 24,2 % u 27,02 % cooTBeTcTBEHHO. BeposiTHO, 3TO
CBSI3aHO C T€HETHYECKHUM BIHSHHEM, 00YCIOBICHHBIM ydacTHeM repeopAcKiX MPOU3BOIUTENEH KaHAICKOTO
MIPOMCXOXKACHUS MPH BBIBEICHUH JaHHOW OT€UECTBEHHOU Mopoibl. B BozpacTe 12 MecsiieB HanOOIbIIyIO Ku-
BYI0 Maccy Mokasaiu repedopackue nomecu u kazaxckas Oesnorosonas noposa. [IpessiiieHne Hag KOHTPOIEM
coctaBmiio: y repedopackux nomeceit — 43,0 kr (14,4 %), y kazaxckoi 6emoronoBoii mopoas! — 42,6 kr (14,2
%). Kazaxckas GenorosoBas mopona u repedopiackue nmomecu copmuponanu donee Tsoxénpie Tymu: Bo 11
rpymIe npeBbIIeHre Hajl KOHTPoJeM cocTaBmilo 27,4 kr, uto Beie Ha 18,4 %. ['epedopackue nomecu Takxe
MIPEBOCXOAUIN KOHTPONbHYIO rpynmy Ha 25,7 kxr (17,2 %). Bce nmononbITHRIE )KUBOTHBIE TTOKA3aJIU JTyUIIHMA
BBIXOJI TYIIIM TI0O CPAaBHEHUIO C KOHTPOJIbHOMU rpymoi. [1o yOoitHOMY BBIXOMYy MEXIy TPyNIaMu CyIIeCTBEH-
HBIX pa3HUIlbl He HaOmonanack. OT 12 MECSYHBIX JKMBOTHBIX OBLIO MOJTYYEHO KOXKEBEHHOE CHIPhE CpeaHei
SUTOBKH, T.€. IIIKYPhI BECOM HIKE 25 KT, OT 15 MECSYHBIX - TsSDKEIOU sUT0BKH, BecoM cBhime 30 kr. Hanbomee
TspKenble mKyphl (38,4 Kr) momydeHsl oT repedopackux momeceid. HanMmensbIee oTia0KeHUE BHYTPEHHETO
KHUpPa OTMEUYEHO Y KUBOTHBIX YEPHO-IIECTPOM TOJIIMITUHCKON MOPOJIBI, YTO MOXKET OBITh LIEHHBIM JJIs TTOTyYe-
HUSL AUETUYECKOTO U CYNoBoro Msaca. Haubosmbiee oTioxkeHue xupa - y >KMBOTHBIX Ka3aXxCKoil 0e10rooBoit
MOPOJIbI, YTO XapaKTEPHO MPHU MPOU3BOJCTBE MPaMOPHOTO Msica. JKUBOTHBIE KOHTPOJIbHOM IPyMHIbl OTCTAET
10 BCEM ITOKa3aTesiM, 0COOCHHO TI0 KUBOU 1 yOoitHOM Macce. B 15 MecsyHOM BO3pacTe HAMBBICIIIYIO YKHUBYIO
Maccy MoKa3ajii IOMECH ¢ Mopooit repedops; — 3TO CBUAECTEIBCTBYET O BBICOKOM T'€HETUYECKOM MOTEHIIHU-
ajie 1o MpHUPOCTY KUBOM Macchl. KOHTposbHAs TpyMa OTCTaeT OT BCEX MOAOMBITHBIX BAPUAHTOB, 0COOEHHO
ot repedopackux - moutd Ha 30 %. [IpenybOoiinas macca Moka3bpIBae€T aHAIOTMYHYIO TEHICHIIUIO: dKUBOTHBIE
OTIBITHBIX TPy, 0c0OeHHO ¢ repedop, B 15 MecsuHOM BO3pacTe 3HAYUTEIHHO KpyMHee. ITo o0ecrneunBaeT
MOTEHITHATBHO 00JIee BHICOKHE BBIXOABI MPOAYKIMU TipH yooe. Hanbonpmas Macca Tymm y repeopackux
MOMECeH, KoTopasi cocTaBmiia CBbImIe 265 kr. [lomydeHHbIe pe3ynbTaThl BAXKHO JIJI1 SKOHOMHUYECKOU A dek-
THUBHOCTH, TaK KaK HAIPSIMYIO BJIMSIET HA BBIXOJ TOBapHOU nponykiuu. XKupotusie I u I rpymnmnsl umenu Hau-
OoJiee BBICOKHE BBIXOJ] TYIIIH, YTO TOBOPUT O BHICOKOM yOO0itHOM KauecTBe. KOHTponbHAs rpynna JeMOHCTPH-
poBasia HAMMEHbBINK pe3yabTar. [lomecu repedop mo yooitHOM Macce MPeBOCXOIUIa CBOUX CBEPCTHUKOB Ha
22,2 xr, uTO BHIIIE Ha 8,62 %, a 3HAYUT 1 110 NOTECHIHAILHON MSICHOM OTAaue.

Mopdonorudyeckuii cocTaB Tyl 3aBHCUT OT MOPOJIbI, M0JIa, BO3PACTa, YPOBHS U TUIA KOPMJICHUS,
a Tak)ke TEXHOJIOTMH BbIpAlIMBaHMsI KUBOTHBIX. [IJ1s M3yueHuss MOPQOIOrHUYECKOro COCTaBa TYII IMpaBble
MOJTYTYIIX OBUTH pa3aeeHbl Ha 5 eCTeCTBEHHO-aHATOMUYEeCKHUX yacTel (Tabmuna 3). ['epedopackue momecu
MMEJH PAaKTUYECKHU BBICOKHE MOKa3aTelu UHAEKCca MSICHOCTH, MPEBOCXOIUBIINE aHAIOTUYHbIE MOKA3aTelH
CBEPCTHUKOB MaTepUHCKON mopoasl. B 12 u 15-MecsiaHOM Bo3pacte repedopCcKue MOMECH MPU MEHbBIIIECH
Macce TyIIXU U MAKOTH IPEBOCXOIMIH KUBOTHBIX 11 ONBITHON U KOHTPOIBHOM TPYIII MO HHIIEKCY MSCHOCTH: B
12 mecsnes - Ha 1,8 u 7,3 %, B 15 Mmecsnes - Ha 3,7 u 4,4 % COOTBETCTBEHHO.



Tabnuna 3 — Mopdonornyeckuii cocTaB OTpyOOB MPABBIX MOTYTYIIT

Ne I'pynnst
repedop X /I TONIITHH | Ka3axckas Oeloroyosast 9/IT TOJIITHH
Toxasaremu (II ombITHAS) (KOHTpOJIBHAS)
(I ontbrTHAS)
12 mec. | 15 mec. 12 mec. | 15 mec. 12 mec. | 15 mec.
IIneuenonaTounbIit
1 | Macca otpy0a, kr 6,43 10,31 6,93 11,12 5,36 7,3
2 | MsikoTH, KT 5,53 9,2 5,93 9,66 4,43 6,1
3 | Kocreit, kr 0,9 1,04 1,0 1,46 0,93 1,2
4 | Uaaexc MSICHOCTH 6,1 6,9 5,9 6,6 4,76 5,08
CrinHHOpeOpEeHHBIN
1 | Macca otpy0a, Kr 23,53 41,42 23,06 38,50 21,9 33,54
2 | MsikorH, KT 17,70 32,52 17,68 32,50 16,70 28,30
3 | Kocreit, kr 5,83 5,90 5,43 6,01 5,20 5,24
4 | Uagexc MACHOCTH 3,33 6,02 3,24 5,3 32 5,4
[osicununbIi
1 Macca otpy0a, Kr 5,85 14,10 6,00 12,52 5,40 10,12
2 MsIKOTH, KT 4,90 12,60 5,07 11,08 4,40 9,10
3 Kocreii, kr 0,86 1,50 0,93 1,44 1,10 1,02
4 WHaeke MICHOCTH 5,8 8.4 5,4 7,69 4.4 6.9
Ilo monytyme
1 Macca nosyTyuu, Kr
84,41 134,96 85,29 125,8 74,19 102,04
2 MsikoTH, Kr 68,63 113,82 69,67 105,36 60,08 85,36
Kocreii, kr 15,78 21,14 15,62 20,44 14,16 16,68
4 Wnpgekc MscHoCTH 4,54 6,38 4,46 6,15 4,23 6,11

AHau3 TMOMYYEeHHBIX JAHHBIX CBUICTEIBCTBYET O OOJBIIOM BBIXOJE LEHHBIX OTPYOOB B TyIIax
12-MecsyHBIX JKMBOTHBIX TPyII MoMecH repedopa u kazaxckoil OenorosioBoi mopoast (45,9 u 46,07 %),
npu yooe 15-mecsunbIx — y repedopackux nomeceit (44,65 %). JKuBOTHbIE MaTepUHCKOM MOPO/IBI B BO3pac-
Te 12 u 15 Mecsnes ycrynanu repeopICKuM MOMECAM 10 WHAEKCY MSACHOCTH U BBIXOJY LIEHHBIX OTpyOOB
- cooTBETCTBEHHO Ha 1,34 u 1,82. CreneHp pa3BUTHS MBIIIEYHOW WM KUPOBOM TKAaHEU B TYIIE KUBOTHOTO
XapaKTepu3yeT IUI0IIalb MBIILIEYHOT 0 «T1a3ka» B oonactu 12—13 pebpa. [1no1maas MbIIEYHOTO «I1a3Ka) BMe-
CTE€ C JIPyTMMHU MBILIIEYHBIMH 3JIeMEHTaMH Obl1a Oosblie y repeopACKUX MOMECeH, YTO CBUETEIbCTBYET O
BBICOKOM MSICHOCTH TYIII, TOJyYEHHBIX OT )KUBOTHBIX 3TOI'0 OPOJHOT0 coueTanus. st 00beKTUBHOM OLIEHKH
BJIMSIHUSL TIPOMBIIIJICHHOTO CKPEIIMBaHMUs Ha KaueCTBO T'OBSIMHBI MPOBENU J1AOOPAaTOPHBIE HCCIIEIOBAHUS
XMMHYECKOro cocraBa Msca. OT KaxJoro yOUTOro >KMBOTHOTO OTOMpaiu cpenHue odpasibl orpyda 9—11
pebpa, a Takke 0CBOOOKICHHE OT )KUPOBOM TKaHU M (haciuii oOpa3ibl AMMHHENIIeH MbIIIIBI ciuHbl. Cpenu
CYLIECTBYIOIIUX OOBEKTUBHBIX METOJIOB OLIEHKH, HauboJsiee MOJHYIO0 XapaKTepUCTUKY KadecTBa Msica JNaéT
aHaJIN3 €ro XMMUYECKOI0 COCTaBa.

JJ1s cpaBHUTEIBHOTO N3YUEHUS MACHBIX Ka4eCTB MOAOIBITHBIX )KUBOTHBIX, ObLII TPOBEAEH XUMUUECKUI
aHaJM3 MsICca U OIpe/iesieHa ero KaloOpUHHOCTh, pe3yJIbTaThl, KOTOPHIX MPECTABICHbI B TAOIUIIE 4.

Tabnuua 4 — XuMuueckuil cocTaB Msica MOJOIBITHBIX )KUBOTHBIX

Ne I'pymmst
repedop X 4/I TONITUH Ka3zaxckas Oenoronosas | u/m TOJIITHH
Tokasatemn (II ombrTHAST) (KOHTpOJBbHAS)
(I ontbrTHAS)
12 mec. | 15 mec. 12 mec. | 15 mec. 12 mec. | 15 mec.
Cpennsist mpoba
Bnara, % 67,60 55,54 66,30 55,1 64,62 51,28
2 | Cyxoe BewectBO, % 32,4 44,46 33,04 45,0 35,28 48,72
B T.4.: XHP, % 14,69 31,73 12,15 25,41 11,03 24,91




npoTeut, % 20,15 18,69 20,44 18,77 18,87 16,28

3011a, % 0,860 0,856 1,009 0,820 0,814 0,713

KanopuiiHocTs, KKai 24428 3282,9 1967,9 3332,7 1851.,9 3011,3

JlmmHHEHIIasT MBITIIA CTIHHBI

1 Bunara, % 72,71 71,70 72,39 72,98 73,30 71,83
2 Cyxoe BemecTso, % 27,29 28,30 27,61 27,02 26,70 28,17
3 B T.4.: )Kup, % 1,8 5,03 1,76 2,72 1,49 2,69
4 npoteut, % 24,25 24,42 25,20 23,29 24,10 22,10
5 30112, % 1,234 1,193 1,330 1,010 1,103 0,983
6 Bnaroemkocts, % 69,01 76,55 70,16 75,03 66,78 70,23
7 KaunopuitHocTs, kKain 1201,6 1386,3 1133,2 1351,3 1026,7 1207,8

AHanu3 JaHHBIX TAOMUIIEI 4 TTOKA3bIBACT, YTO 1O COACPKAHHIO BIIATH U CYXOT'O BEIECTBA PA3IAIHUS
MEX/Ty TPYIIIIaMU He OTMEYaeTcs. B BO3pacTHOM acrneKkTe MPOU30IUI0 JIOCTOBEPHOE CHUIKCHHUE YPOBHS BIIATH
B CpeIHEH Mpo0e M ITMHHEHINEH MBIIIIIBI CITMHBI Y BCEX IMOIONBITHRIX )KHBOTHBIX. B HacTosiee Bpems 00ib-
IIMM CITPOCOM TTOJIb3YETCsI HeXKHMPHAs TOBSIIMHBI C BBICOKUM cojiepkanreM O0enka. COOTHOIICHHE MKy Oell-
KOM U KHPOM JIOJKHO ObITh 1:1 mimu 1:0,7, mpu 3TOM coeprkaHne BHYTPUMYCKYIbHOTO kupa — ot 0,8 10 4,0
[Ge u ap., 2023]. ¥V uepHO-IIECTPOI TOJLTUHCKON MOPOABI HU3Kas CTENEHb KUpooTioxkeHus. Conepkanue
npoterHa B 12 MecsitieB ObUTO OOJIBIIMM Yy TTIOMecH repedop U Ka3axcKoil OeI0roJIOBOM MOPOIBI, Pa3HUIIA C
KOHTpousieM coctaBuia 6,78 % u 8,32 % cooTBercTBeHHO. B 15-MecsiuHOM BO3pacTe 3aIKCHPOBAHO YMEHbB-
[ICHUE YPOBHS MPOTEHHA B MBIIICYHON TKaHU: B cpeaHei npode — Ha 7,2; 8,3 u 15,1 % ans rpynm repedop,
Ka3axckasi 0eJIorojioBasi U KOHTPOJIb; B JUIMHHEHICH Mbiie cnuHbl — Ha 0,7; 7,6 1 8,1 % COOTBETCTBEHHO,
YTO yKa3bIBaCT Ha Pa3HYI MHTCHCHBHOCTH MPOTEMHOBOTO OOMeHa 1o rpynmnaMm. OTHOIICHHE COACPKAHUS
OenKa K XKHUpy B cpefaHer nmpode 12-MecsSYHbIX JKUBOTHBIX COCTABMIIO MO TpynmaM repedopa, Ka3axckoil oe-
JIOTOJIOBOM M YEPHO-TIECTPOM TOJIMITHHCKON MOPOo/Ibl cooTBeTcTBeHHO 1,8; 1,1 1 1,3; B AyinHHEHIIIeH MBI
cuabl — 13,5; 13,4 u 16,2. B cpenneit mpobe Msica 15-MecsIHBIX KUBOTHBIX cOOTBeTCTBeHHO 0,75; 0,55 1
0,51; B nmuHHeHe# Mmpimne cnuibl — 9,1; 5,9 u 4,4, CHkeHue 1okaszarenieil CBUIETENbCTBYET O 3HAYUTEIb-
HOM O’KUPCHHH XUBOTHBIX, TaK KaK B 3TOT MEPUO]] 3aKITIOYUTEITHFHOTO OTKOPMA B TCUCHHE 58 JTHEH MUTATEIh-
Has [IEHHOCTh paiioHOB Oosiee yem Ha 50% obecrieunBanach 3a CYET KOHIICHTPUPOBAHHBIX KOPMOB. AHAIINU3
JAHHBIX 110 SHEPTETUYCCKON IIEHHOCTU CBHUJICTEIBCTBYET O TOM, YTO HaWOOJiee KAIIOPUWHBIM B 12 MecsIieB
(cpennsist mpoba) ObLTO Msico ToMecel ¢ repedopaamu — 24428 KKaJl IO CPAaBHEHUIO C HU3KOAHEPTeTHUECKIM
— 1851,9 kxan yepHO-TIECTPON TONITUHCKON Mopojibl. OJIHAKO MO CONEPKAHUIO IEHHOW MBIIIEYHON YacTu
CaMbIM KaJOPUIHBIM OKa3aJIOCh MSICO repedopICKuX moMecel, Torja Kak )KHUBOTHBIC KOHTPOJIBHOW TPYIIIIBI
yCTynaJii Ka3axckoil 6enoronoBoi nopoje. [Ipu yboe 15 mecsiieB kanopuifHOCTh cpeaHel mpoObl BIpoca
0 Tpynmnam )XUBOTHBIX Ha 59,1; 62,9 u 41,8 %, B myuHHEIIEeH Mbliiie ciiuabl — Ha 7,9; 6,5 u 5,4%. Takum
00pa3oM, eCIT JIyYIlIUM I10 TTUIIEBBIM JOCTOMHCTBAM B 12 MecsiieB ObUIO MSICO )KHBOTHBIX Ka3aXCKOW Oelo-
TOJIOBOM MTOPOJIBI U TTIOMECeH ¢ repedopaamu, To B 15 MecsaHOM Bo3pacte repedopACcKuX momeceit. BakHbiM
AIIEMEHTOM, ONPEICIISIFOIIMM BKYC MSICA, CYUTAIOT €r0 COYHOCTh, KOTOpPAsl OMPEACISETCS BIArOEMKOCTHIO.
Hamu ycTaHOBIIEHO, YTO MSICO TIOAOMBITHBIX JKUBOTHBIX COJEPIKUT MHOTO CBSI3aHHOU BOJIBI, T.€. OTIINYACTCS
BBICOKUMH KyJWHApHBIMH cBoMcTBaMU. OJHAKO B 12-MECSYHOM BO3pacTe MPEUMYIIECTBO HAOMIONATIOCH Y
OBIYKOB-KAaCTPATOB Ka3aXxCKOM OEIorojoBoi mopossl U y repedopackux nmomeceit. B 15 MecsiieB Biaroyuep-
YKHUBAIOMIAsI CTIOCOOHOCTH MBIIIEYHOHN TKaHU MOBBICHIIACK 110 TPYyIIaM KUBOTHBIX Ha 10,9; 6,95 u 5,35 %. Dto
JIaeT BO3MOXKHOCTh YBEJIUYUTh TOTOBBIN MPOAYKT IMPU TEPMHUUYECKOM 00pabOTKE 3a CUET MEHBIIETO yBapHBa-
HUS Msica.

[TokazaTenu kauecTBa Msica MO HEKHOCTH BKIIIOYAIOT Psii (DAaKTOPOB: MSTKOCTh, KOPOTKOBOJIOKHH-
CTOCTh, YIIPYTOCTh, Pa3IeisieMOCTh U Jip. [lomydeHHbIe JaHHBIC CBUETEIILCTBYET O TOM, YTO MSICO KUBOTHBIX
B 12 MmecsteB ¢ foieit kpoBu repedopioB oTiruaeTcsi 00Iee BBICOKOW HEKHOCTHIO, YUeM JIPYTHUX KHUBOTHBIX,
B 15 MecsitieB Hanbosiee HeKHEE MSICO y Ka3aXCKOW OeI0roi0BOM MOPO/IbI.

BkycoBbie kauecTBa Msca, 0 MHEHUIO MCCIIEOBATEINICH, 3aBUCAT OT TOJIIWHBI MBIIICYHBIX BOJIOKOH
[Kim, Lee, 2023]. Pe3ynsrarbl mpoBEAEHHBIX U3MEPEHUH |5-MECSYHBIX )KMBOTHBIX MOKAa3alid, YTO Tepe-
(dopACKHEe TTOMECH UMEIOT HECKOJIBKO OOJIBIIHNI TUAMETP MBIIICYHBIX BOJIOKOH IO CPABHEHHIO C KUBOTHBI-
MU Ka3aXCKOH 0esorojoBOM M 4EpHO-NIECTPOH TOJMIUTUHCKON mopon. CreneHb pa3BUTHUS MBIIIECUYHON TKaHU
B 3HAYHUTEIILHOW MEpEe OMPEACISETCS HE CTOJIBKO T€HOTHIIOM JKHBOTHOTO, CKOJIBKO YPOBHEM TOJTHOIIEHHOTO
KOPMJICHHS, BKITIOYasi IPUMEHEHHE 000Tamanmx KOPMOBBIX 100aBOK, HanpuMep, berrodaka.



[To manueIM Ipyrux uccienosareneid [Mansurova u ap., 2021], y 12-MecsiuHbIX OBIYKOB-KacTpPaToB
CUMMEHTAIM3UPOBAHHOTO CKOTAa MIPU UHTEHCUBHOM U TIOBBIIIEHHOM YPOBHSX KOPMJICHUS AMAMETP MBIIICU-
HBIX BOJIOKOH jocturai 56,6 + 4,83 u 48,1 £ 4,07 MkM, TOora Kak Ipy HU3KOM YPOBHE KOPMIJICHUS CHMKAJICS
10 29,9 £ 3,77 MkM. Y )KUBOTHBIX C JI0JIel KpOBHU repedOop/I0B pa3BUTHE MBIIIICUHON TKAaHU MPOIOKAETCS 10
12—-14 mecs1ieB, Tora Kak y npeicTaBuTenei 4epHo-neCTpoi rommTHHCKON moposbl — 10 30 mecsies [Linnik
u ap., 2011]. MoxxHO MpearnonokuTh, 4To repedopackue moMecH MPeBOCXOAST MOJOMBITHBIX CBEPCTHUKOB
0 TUAMETPy MBIIIEYHBIX BOJIOKOH B CHJTY 00Jiee BRICOKUX KOMITIEHCAIIMOHHBIX CITIOCOOHOCTEH 1 ITTUTENbHOTO
MepHUO/Ia Pa3BUTHI MBIIIEYHOM TKaHU. V3ydueHne GU3NKO-XMMHUYECKOTO CBOIMCTBA )KHpa T0Ka3ajo, YTO COCTaB
€ro U3MEHUYHUB U 3aBUCUT OT MECTa PACIIONIOKEHUS, ITTyOHHBI 3aJIeTaHusl, CTENEH! YIUTAaHHOCTH BUJA KUBOT-
HOTO, Bo3pacTa u Apyrux (axkropos [Ponnampalam u ap., 2024]. bosnee cyuiecTBeHHbIE Pa3IUYUS BBISIBISIOT-
Csl IPY CPAaBHEHHUU OKOJIOMIOYEYHOTO U TOJKOKHOTO JKHpa B OPOAHOM M BO3pacTHOM acnekTax. C Bo3pacTom
YBEJIMUYMBAETCS 00I1lee KOJIMYECTBO KaK KUPHBIX KUCJIOT, TAK U HEHACHIIIEHHBIX. BHYTpEeHHUI KUp KUBOT-
HBIX | OMBITHON TPyNIbl OTIIMYAETCS OT TOAKOKHOTO 00Jiee HU3KOTO COMEPKaHUSI HEHACBIIIEHHBIX KUPHBIX
KHCJIOT, O YeM CBHUJIETEILCTBYIOT BBICOKAs TEMIIEpaTypa IJIaBjIeHus B peaenax 35-39,4°u Gornee HU3KHE TO-
Kazareiau HOAHOro, KUCIOTHOTO, POAAHOBOTO YKCEN, 3TO JK€ YKA3hIBAET HAa €r0 HU3KYIO MUIIEBYIO IIEHHOCTb.
[TonkoXHBIN KUP BRICOKOTO MUIIIEBOTO IOCTOMHCTBA MOIYy4YeH OT 12 MecsayHbIX repedopackux nomecent u 15
MECSYHBIX Ka3aXxCKOI O€JI0roI0oBOM MOPOIBI.

buonornueckas 1eHHOCTh Msica MPECTaBIsIeT COO0M MHTETrpalIbHBIN MoKa3aTellb ero MHUILEBOM MoJ-
HOIICHHOCTHU M ONPEJENIeTCS COOTHOLIEHNEM (PpaKIMii MOJTHOIIEHHOTO U HEMOJHOLIEHHOTO Oelka, KOTOpoe
KOJTMYECTBEHHO BBIpayKaeTcsl OeNKoBbIM kauecTBeHHBIM mokazatenieM (BKII). Ycranosneno, uto koHIIEHTpa-
sl TpunTodana ABISETCS MApKepOM COJEpKaHUs MOJTHOIEHHOTO OelKa, TOrJa KaK YPOBEHb OKCHUIIPOJIMHA
XapakTepu3yeT 0TI HEMOTHOIIEHHBIX, MPEUMYIIECTBEHHO KOJIJIAar€HOBBIX CTPYKTYp. Mexay comepkaHueM
3TUX aMHUHOKHCIIOT ¥ COOTBETCTBYIOIIUMHU OETTKOBHIMU (DpaKIIMSIMU BBISIBIICHA BhIpAXKCHHASI KOPPEISALIMOHHAS
3aBHCHMOCTb, YTO 00OCHOBBIBAET UCTIOIH30BaHHE OTHOILIEHUS TpUNTOPaHa K OKCUIIPOIUHY B KaueCTBE KpH-
Tepusi OETKOBOM MOTHOLIEHHOCTH. B pamkax vccienoBaHusl OHMOIOTHUECKOM MOTHOIEHHOCTH Msica dKCTepH-
MeHTaIbHBIX KUBOTHBIX BKII ObLT paccunTan Ha OCHOBAaHUM KOJIMYECTBEHHOTO OMpeesieHusl TpunrodaHa u
OKCHUTIPOJIMHA B TTPO0aX JJTWHHEHIIIEH MBIIIIIBI CIUHBI (Ta0numa 5).

Tabnuna 5 - buonoruueckasi MOTHOLEHHOCTh MsICA TIOJIOTIBITHBIX KUBOTHBIX.

OKcunposuH, . N
Tpymm: Tpunrodan, Mr/% BenKoBBIi KaueCTBEHHBIH
ME/% oKa3areib
1 - onbrTHAs 377,33 76,21 495
I — ombITHAS 376,83 77,11 4,88
KonrponbHas 366,02 78,23 4,67

VY ’KMBOTHBIX BCEX IKCIMEPUMEHTAJIBHBIX TPYIII ObljIa MOTydYeHa roBsIMHA CPEIHEro KadyecTBa; CTaTu-
CTUYECKH 3HAUMMBIX paszinuuii no BennurHe bKII Mexay rpynmamu He BBISIBICHO.

OpranonenTryeckasi OIeHKa Msica OCYIIECTBISUIaCh B COOTBETCTBUH C OOMICTIPUHATHIMU METOAMYE-
CKHMMH peKoMeHAausIMHU. [ aHann3a ucnonb3oBain 00pasiibl, 0oTOOpaHHbIE U3 Ta300€IPEHHON YaCTH TyIIH,
XapaKTepHU3YIOLIEHCsl BHICOKON TOBAapHOW IEHHOCThIO. [0 pesynabrataM OpraHOJENTHYECKOM SKCIEPTH3BI
YCTaHOBJIEHO, YTO MSICO >KMBOTHBIX BCEX MOIOMBITHBIX IPYIII XapaKTePU30BAIOCH BHIPAKEHHONW COYHOCTHIO,
XOPOIIO BBIPA)KEHHBIMH BKYCOBBIMU CBOMCTBaMU M TUITUYHBIM MSICHBIM apoMaTtoM. CpeaHue JerycTalioH-
HbIe OaJIJTBI pacIpeessTUCh CIeyomuM 00pazoM: Bapénoe msico — 5,0; 5,0; 4,7 Gamna; sxkapeHoe msico -5,0;
5,0; 4,6 6anna; OynboH — 4,5; 4,5; 4,3 6asia COOTBETCTBEHHO T10 TPYTITaMm.

Takum 0o0pa3oM, MSICO BCEX MCCIEAYEMBIX I'PYMI KUBOTHBIX OBLIO OTHECEHO K KaTeropuu MpOIyK-
LIMU XOopolero kayectsa. [lomydeHHbIe OpraHoNeNTHUYECKUE TaHHBIE HAXOJATCS B MOJHOM COOTBETCTBUU C
pe3yabTaTaMu XUMUYECKOTO aHaJIu3a Msica, YTO OATBEPkKAaeT 0ObEKTUBHOCTD 00IEH OLIEHKH €ro MHUIIEBOI
LIEHHOCTH.

3akJiiroueHue.

J171st OBBIILIEHUS! MSICHOW MTPOAYKTUBHOCTH MOJIOYHO-MSICHOW MTOPO/IbI Hanbosiee MepcreKTUBHBIM 5IB-
JIieTCsl IPOMBIIIIJIEHHOE CKpelllMBaHue KOpoB ¢ repedopackumu Obikamu. [IoToMCTBO OT Takoro ckpemiuBa-
HUS IPEBOCXO/IUT CBEPCTHUKOB MAaTEPUHCKOM MOPO/IBI MO KHUBOK Macce 110 29,9 %, no macce Tymu — Ha 34,7
%, a Taxke OTIIMYAeTCsl MEHbILEH J0sei KocTel u 6osee OaronpusTHHIM COOTHOIIEHHEM Oellka U JKHUpa B
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Msce. bbruku kazaxckoi 6emoroiaoBOi MOPOBI MO PsiAy MoKazarenaeil MSCHOW MPOAYKTUBHOCTH MPEBOCXO-
JSIT KOHTPOJIbHBIX CBEPCTHUKOB, OHAKO 3HAYUTENHHO YCTYyNAIOT repedopACKUM MOMECSAM. YCTaHOBIEHO, UTO
B Bo3pacTe 12 MecsIeB HAUTYUYIIMMH MUIIEBBIMU JOCTOMHCTBAMHU OTJIMYAJIOCH MSICO )KHBOTHBIX Ka3aXCKOM
0en0ro0BoM MOPOo/IEl U TepedopACKUX MoMeceH, Toraa Kak K 15-MecsiluHOMY BO3pacTy Jy4llIMe MOKa3aTelu
ObUTH OTMEUYEHBI y repedopICKUX TOMEeCeH.

[TonmyueHHble pe3yabTaThl CBUIAETENBCTBYIOT O KOMIUIEKCHOM BIIMSIHUM T€HOTHIIA U YPOBHS KOpMJle-
HUS Ha OPMHUPOBAHUE MSICHON MPOITYKTUBHOCTH. [ €eHOTHN ompeessiyi 6a30BbIi MOTEHIIHA POCTA U MSCHOM
OTHa4M, TOrJa Kak KopMoBasi 100aBKa CIIOCOOCTBYET OoJiee MOJIHOM peanu3alyy 3TOro MoTeHIrana 3a cuér
MOBBIIEHUS 3(PPEKTUBHOCTH UCIIOIB30BAHUS MUTATEIbHBIX BEIIECTB PallMOHA.
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3aitnynuHa Amenust PyctamoBHa — (OpMHUpOBaHUE TPYIH JKUBOTHBIX Pa3IHMYHBIX TCHOTHUIIOB, aHAJIM3 BIHMSHHS MOAKOPMOK Ha MSCHYIO
IIPOYKTHBHOCTB, YUeT MSICHOH IIPOyKTUBHOCTH, OTOOP P00 KOPMOB U X 00BEAMHEHUH IJIs 300TEXHUUECKOT0 aHAIN3a, N3yIeHHE II0eJaeMOCTH
KOPMOB, KOHTPOJIIb YCIOBUI KOPMIJICHUS U COAEPHKAHUSL.

KammaramberoB Mypat baiiTyrenoBud — mocTaHOBKa LENM M 3a1ad HCCICIOBAHUS, OOIee HAayYHOE DPYKOBOACTBO, MHTEPIIPETAIHS
Pe3yJIbTaTOB, OKOHYATEIbHOE PEIAKTHPOBAHUE CTAThU. Pa3paboTka ONTHMANBEHBIX PAMOHOB B IIEPHOJ OTKOPMA IS ITOOIBITHBIX TPYIIIL.

Kynaraes Beitour TypranOexoBud — opraHu3anysi ¥ MpoBeJeHHEe YKCIIEPUMEHTAIBHBIX HCCIISIOBAHUI 110 METOANKE TIOCTAaHOBKH Hay4HO-
XO3SICTBEHHBIX OIBITOB, COOp YKCIIEPUMEHTANILHBIX JAHHBIX (XKHBasi Macca, IPUPOCTHI, yOOIHbIC MOKa3aTelH), IPOBEICHNE HCCIISIOBAaHUIT 10
OLIGHKE KauecTBa Msca.

Baiimaxanosa ['yns bekapbicTaHOBHa — aHANN3 MUTATEILHON EHHOCTH KOPMOB, pacuér nedunuta (IpoQuIHTa) MUTATEIBHEIX BEIIECTB B
KOpMax IOJIOIBITHBIX TPYIII; yJacTHe B 00pabOTKe MONTyYeHHBIX Pe3yJIbTaTOB, yIaCTHE B HAIIMCAHUH Pa3/iesioB «Pe3ysIbTaTsl 1 BEIBOJBIY.
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Abstract. The article contains materials, artificial insemination, as one of the types of assisted repro-
ductive technologies, has widespread use in dairy and beef cattle breeding. The same cannot be said about
such a promising area of the agricultural sector as goat breeding. One of the limiting factors is the negative
effect of low temperatures on the morphofunctional characteristics of the sperm cells of breeding goats. The
problem of accelerated reproduction of highly productive animals is gaining special priority, using modern
methods of reproduction biotechnology in practice, including obtaining and cryopreservation of seed from
producers and its use in artificial insemination of the breeding females. The introduction of artificial insemina-
tion into the practice of farms and private farms will make it possible to widely use the seed of highly valuable
breeding producers, tested for the quality of offspring, reduce the spread of sexually transmitted infectious
diseases, control the timing of insemination, ensuring the birth of young animals in a favorable season. When
goat ejaculates were frozen and thawed in a new diluent with vitamin E, compared with other analogues, the
following results were obtained: sperm motility was 8 points, sperm concentration was 1.7+1.8 bn/ml; the mo-
bility of thawed sperm is 5 points, the absolute survivability index is 93 %. The use of a classical medium with
the addition of vitamin E will increase the efficiency of using the gene pool of highly valuable breeding goats.
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AnHoTanusi. Makaiaga maTepuaigap KeaTIpUIreHIeH, Kazipri yakbITTa KOJJaH YPBIKTaHIBIPY,
KOMEKII PErpoIyKTUBTI TEXHOJOTUSIAPAbIH Olp Typl peTiHIE, CYTTI JKOHE eTTI MaJj IapyallbUIbIFbIHIA
KEHIHEH KOJIaHBLIAbl. AYBUI MIApyalIbUIBIFbI CaJachiHBIH EINKi MIapyanbuIbIFbl CUSKTHI IEPCTICKTHBAIBI
OarpITBl Typasibll He alTyra Oonmaiinel. TexerimrtepaiH Oipi-TeMEH TeMmepaTypaHblH ©HIIpYII
SMIKUIePAIH YPBIKTapbIHBIH MOP(ODYHKIIMOHANABI CUIaTTaMasapbiHa Tepic acepi. ToxipuOene TYKBIMIIbI
OHIIPYIILIEepACH ally MEH KPHOKOHCEPBAIMSIIAY/Ibl )KOHE KOHTUHEHTTI aHAJIBIKTAP bl KOJIAaH YPBIKTAHABIPY
Ke31HJe KOJIaHyJlbl KAMTUTBHIH K60er0 OHWOTEXHOJIOTHUSCHIHBIH 3aMaHayd OMICTepiH KOJJAaHA OTBIPHII,
OHIMJIUII JKOFapbl >KaHyapJjapIblH Majl 0achlH jKeJeNeTin KeOelTy mpobiemachl epekine 0achIMIbIKKa
ue 6oxanel. DepMepilik HKOHE KeKe HIapyallbUIbIKTapAbIH TOKIpHOeciHe KOJAaH YPBIKTAHABIPY/Ibl €HTi3y
YpIIaKkTapbIHbIH canackl OOMBIHINA TEKCEPUIreH JKOFapbl KYHJbl achbUl TYKbIMJIbl ©CIPYIIUIEPIIH TYKbIMBIH
KEHIHEeH MaijalaHyFa, )KbIHBICTBIK >KOJIMEH OEpUIETIH JKYKIIaJIbl aypyJIap/blH TapalyblH a3alTyFa, )KbUIIbIH
KOJIAHJIBI MayChIMBIH/IA JKaC YKaHyapIIapAblH TYbLUTYbIH KAMTaMachl3 €T OTHIPHII, YPBIKTAHIBIPY MEep3iMIepiH
OaxplIayFa MyYMKIHJIK Oepelil. «E» n1opyMeH1 KoChbUIFaH jkaHa epITKIILITE eLIK] ISKYISIUICHIH MY3/1aTy-epiTy
Ke3iHJe 0acKa aHaJOrTapMEH CaJBICTHIPFaH/Ia KeJecl HOTH)KEJep albIH/bl: YPBIKTAP IbIH KO3FAIIFBIIITHIFBI &
OayIBl Kypassl, YPBIKTapAbIH KOHIEHTpauuscsl 1,7+1,8 Mupa/mi; epireH YphIKTapAblH KO3FaJIFbIIITHIFBI 5
6asu1, eMipIIeHAIKTIH a0comoTTi kepeeTkinti 93 % «E» mopyMeHi KOChUIFaH KJIaCCUKAIBIK OPTaHbI KOJIAAHYy
KOFapbl KYH/Ibl OHIIPYII eIKiJIep/AiH TeHO()OHIbIH Naiiiaaany THIMAUIITIH apTTHIPAIBL.
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AnHoOTanus. B crarbe npuBeeHbl MaTepuabl 00 HCKyCCTBEHHOM OCEMEHEHHUH B HACTOSIIIEE BpeMs
KaK OJHOW M3 Pa3HOBUIHOCTEU BCIIOMOTATEIbHBIX PETPOIYKTHBHBIX TEXHOJOTUH, MMEIOIINX MACIITa0HOE
WCII0JIb30BaHUE B MOJIOYHOM U MSICHOM CKOTOBOJICTBE. Uero Helb3s CKa3aTh O TAKOM MEPCIEKTUBHOM HaIpaB-
JIEHUH CENbCKOX03MCTBEHHOM OTpaciu, Kak K030BOACTBO. OJHUM U3 CACPKHUBAIOIINX (HDAKTOPOB SBISAETCS
HEraTUBHOE BIIMSHUE HU3KHX Temreparyp Ha MophodyHKIIMOHATIbHbIE XapaKTEPUCTUKHU CIIEPMATO30MIIOB
KO3J10B-Tipou3BoauTeneil. Ho ocoOyro mpuopuTeTHOCTH nmpuoOpeTaeT npodieMa yCKOPEHHOTO Pa3MHOKECHHUS
MIOTOJIOBBSI BBICOKOMIPOAYKTUBHBIX )KHBOTHBIX, C UCTIOJIH30BAHHEM B MPAKTHKE COBPEMEHHBIX METOA0B OHO-
TEXHOJIOTMH BOCIIPOU3BOJICTBA, BKIIOYAIOLIUM MOJTYyYEHHE U KPUOKOHCEPBAIIMIO CEMEHU OT MPOU3BOAUTENEH
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IIEHHBIX TUIEMEHHBIX MPOU3BOAUTENICH, MPOBEPEHHBIX MO KAaY€CTBY MOTOMCTBA, CHH3UTH PACIPOCTPAHEHUE
WH(EKIIMOHHBIX 3a00JICBaHUN, MTEPEIAIOIINXCS TIOJIOBBIM ITyTEM, KOHTPOJIUPOBATh CPOKH OCEMEHEHHUs, 00e-
CrieuMBasi pOXKJICHHUE MOJIOJIHAKA B OJIaronpusATHBIN ce30H roja. [Ipu 3aMopakuBaHUU-OTTAUBAHUU ISKYIISITOB
KO3JIOB B HOBOM pas0aBuTele ¢ 100aBieHueM BUTaMuHa E, Mo cpaBHEHUIO C IPYTUMH aHAJIOTaMH, TTOTyYeHBI
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[IpumeneHue Kiiaccu4eckor cpesl ¢ no0aBIeHrneM BUTaMuHa «E» mo3BonuT moBeICUTh 3(h(hEKTUBHOCTH HUC-
MOJIb30BaHUS TeHO(POH/Ia BBICOKOLIEHHBIX KO3JIOB-TIPOU3BOIUTENCH. KitoueBbie cnoBa: cpena, Kpuo-
KOHCEBaIIMs, CIiepMa KO3JIOB-TIPOU3BOIUTENECH, Pa30aBUTENb, IAKYIIAT, TAaeThl, CeNeKIINs

Jast uurupoBanusi: K.A. Hckakos, A.U.Karames, A.b.Maxan6etosa, b.T. Kynaraes. (2026). Hc-
CJIeJIOBaHNE KayecTBa KPUOKOHCEPBUPOBAHHOM CIIEPMbI  KO3JIOB-IIPOU3BOAUTENEH C MCIOIB30BaHUEM KJlac-
cudeckoit cpenpl ¢ BuTaMuHoM E // [3aenictep, notmxkenep — UccnenoBanms, pesynbrarsl. T. 28. Is. 1. No 109.
2026. Pp. 40-47 [Ha anrmn.]. https://doi.org/ https://doi.org/10.37884/1-2026/04

KoH}aukT HHTEpecoB: aBTOPHI 3asBISIOT 00 OTCYTCTBHH KOH(JIMKTA HHTEPECOB.



[ b
YNTTbIK FblbIM

AKAOEMUACDHI

Introduction.

Goat breeding is a branch of animal husbandry that is capable of producing a wide variety of prod-
ucts and raw materials. Due to the dietary and healing properties of milk, dairy goat breeding is becoming a
promising industry in many countries around the world. Evidence of the development of a downward trend
and, as a result, an increase in the quality of raw materials, depending on the intensity of growing young local
goats [Ajtzhanov et al., 2024: 34—-40]. Goat’s milk is unique in its composition. Goat’s milk protein contains a
large number of essential amino acids that increase the body’s resistance to infectious diseases and normalize
cholesterol metabolism. Goat’s milk protein and lactose are easier to digest, as the fat globules in it are smaller
and evenly distributed throughout the mass. Goat’s milk is a particularly valuable product for baby food and
people with gastrointestinal diseases. It is also widely used in the production of cheeses, cottage cheese and
bio yogurt. All over the world, goat breeds of dairy production have been actively engaged in breeding for a
long time. The Zannan goat breed, characterized by high milk yields and milk quality, has become the most
widespread [Aryngaziev et al., 2006: 165-170; Kasymov, 1983: 11: 20].

Sustainable farming must integrate productivity, animal health, and food security through public-pri-
vate partnerships and research [Bodu et al., 2025]. Therefore, enhancing these practices can significantly ben-
efit sustainable farming. As such, goats are vital globally, and addressing challenges is crucial for improving
nutrition and economic stability through food animals [Minnig et al., 2021]. Buck fertility is the ability of a
male goat to produce viable sperm capable of successful fertilization, which is essential for goat reproduction
and affects herd productivity as well as genetic progress. Male fertility in artificial insemination programs is
linked to sperm fertilizing capability and genetics. Alpine bucks are recognized for their superior traits such
as better semen volume, concentration, and motility, making them ideal for breeding programs [Bogdaniuk et
al., 2023]. Even bucks that pass fertility tests may exhibit subfertility [Banwarth et al., 2022], which necessi-
tates detailed sperm structure and function analysis. Bucks also induce estrus in does, enhancing overall herd
productivity [Gutierrez et al., 2022]. Artificial insemination with frozen semen has improved performance in
Alpine goats, showcasing the importance of superior genetics [Agossou et al., 2018]. Selecting high-quality
bucks is crucial for improving fertility [Nyaupane et al., 2017]. Artificial insemination with frozen-thawed
semen has been successful in maintaining viable sperm and achieving good conception rates [Susilowati et
al., 2020].

Due to the weak development of the breeding base in dairy goat breeding in Kazakhstan, one of the
main problems of the industry is to increase the efficiency of breeding work in the industry. Due to the fact
that goats belong to animals with a pronounced breeding season, in order to obtain year-round products from
them, in addition to natural reproduction, artificial insemination of female goats should be carried out on farms
[Kasymov et al., 1975].

The main advantage of the artificial insemination method is to maximize the use of highly valuable
breeding goats by inseminating a large number of female producers by sperm with a single dose of ejaculate
[Asilbekova et al.,1998].

One of the first large-scale studies on the biology of reproduction by artificial insemination of animals
was the work of I. Ivanov, a Soviet animal biologist and specialist in the field of artificial insemination. The
experiments of 1. Ivanov proved the possibility of dividing the sperm ejaculate of males into many parts for
the insemination of a large number of females and developed a technology for diluting sperm and preserving it
outside the body. Under the leadership of I. In 1930, more than one hundred thousand animals were artificially
inseminated in farms of the USSR [Ivanov, 1930: 7-9].

A great contribution of artificial insemination was made by the Soviet physiologist, academician of the
Russian Academy of Sciences, specialist in artificial insemination of farm animals V.K. Milovanov, Doctor
of Agricultural Sciences, Professor, Academician of the Academy of Agricultural Sciences of the Republic of
Kazakhstan K.T. Kasymov and many other scientists of the Soviet era. As a result of the creative work of a
large team of scientists, the technology, organization and technique of artificial insemination of farm animals
were improved, work was carried out to develop the composition of new media and technology for long-term
storage of sperm at low temperatures (-196 ° C) in liquid nitrogen [ Viktor et al., 1948: 105].

A classic diluent usually consists of several components, each of which performs a specific biological
role. A non-electrolyte solution (glucose, lactose, sucrose, and raffinose) is used as the basis of the synthetic
medium. To eliminate or weaken the temperature shock in the sperm, the yolk of a chicken egg is injected into
the separator, which increases their resistance to cooling. Additional components for synthetic media can be
sulfonamide (white streptocide) and antibiotics (penicillin, streptomycin, etc. d.), which are introduced into
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a diluent to prevent the development of pathogenic microorganisms, and glycerin, used when freezing sperm
in order to avoid the stage of crystallization of the liquid damaging the sperm. In addition, the following sub-
stances can also be used for the preparation of media: potassium phosphoric acid, sodium bicarbonate, mag-
nesium sulfate, potassium chloride, purified ammonium sulfate [Aksenova, 2011: 13—15].

Dilution of sperm is an important factor in the implementation of artificial insemination technology,
which makes it possible to preserve sperm longer, maximize and effectively use it by inseminating a large
number of females with sperm from a single dose of ejaculate. For this purpose, methods of diluting sperm
have been developed in order to ensure the preservation of its fertilizing ability for a long time [Chakravarty
et al., 2023: 178-183].

The relevance of the conducted research is to improve the composition of the diluent of the sperm of
breeding goats, which makes it possible to create conditions that prevent excessive consumption of internal
energy reserves in sperm, ensuring the ability for their long-term survival outside the body and the full pres-
ervation of fertilizing ability.

The research objective. Formation of experienced breeding goat groups to obtain and study the quality
of sperm, methods of freezing it, and insemination for experienced goat groups. Testing of the composition of
a new diluent for cryopreservation of goat semen and development of technology for freezing diluted sperm.

Methods and materials.

The research work was carried out within the framework of the PCF project “Development of effective
breeding methods in goat breeding”.

All the studies were carried out in the laboratory for the production and technology of cryopreserva-
tion of breeding material of JSC “RCPJ “Asyl Tulik” and in the Breeding farm “Zerenda” LLP of the Akmola
region.

The object of the research was the native sperm of goats produced by the Zaanen breed. Concentration
and mobility were determined using an Accucell 783 photometer and a trinocular microscope with a camera
and CEROS software, the CASA computer technology using SCA parameters.

Seed volume indicators depend on a number of factors, including the season of the year. During the ex-
periment, the influence of the season on the reproductive abilities of goats was taken into account. 30 breeding
goats were selected from the total herd of PH Zerenda LLP, divided into two groups (control and experimen-
tal). In both groups of goats, the seed was taken twice a week with a double cage, according to the instructions.
After collection, the sperm was examined in the laboratory, using methods to determine its physical properties,
as well as by biological, biochemical, and morphological analyses in accordance with GOST 32277-2013.

The essence of the methods is to visually determine, using a microscope in a crushed drop of sperm, the
quantitative ratio of spermatozoa with linear translational motion to their total number. Since goat semen con-
tains the enzyme phospholipase A, one of the important stages of successful cryopreservation is the removal
of seminal plasma [Plokhinsky, 1961: 364]. The pre-frozen sperm doses were thawed at a temperature of 37 +
1 ° C and left in a thermostat for 5 hours. The experimental data obtained were processed using the ANNOVA
data analysis package in Microsoft Excel and according to Plokhinsky [Xu et al., 2022].

Cryopreservation of sperm from breeding goats was performed in sequins using French technology
using an analog Russian medium as a control and experimental medium with the addition of vitamin E.

Instead of the sodium salt of EDTA, calcium complexonates were used in the synthetic medium. The
freezing of diluted sperm was carried out in plastic sequins (straws), with a freezing volume of 0.25 ma of
diluted sperm for one dose. The protocol for freezing semen samples consisted of two stages: 1 - straws were
placed in goblets and then glasses 4 cm above liquid nitrogen for 7 minutes; 2 - complete immersion in liquid
nitrogen for further storage.

Female goats in estrus were used as teasers. Adult, well-trained breeding goats were used to produce
2-3 ejaculates, and one-and-a-half-year-olds 1-2 ejaculates. A significant increase in sperm storage time was
achieved after the use of a synthetic medium containing chelaton. Chelaton (synonyms EDTA, trilon-B, selec-
tone-B, versene, complexon-III) is a disodium salt of ethylenediaminetetraacetic acid. It binds ions of divalent
metals (calcium, magnesium, etc.), inhibits the activity of a number of enzymes, reducing metabolic processes
in spermatozoa, which helps to increase their viability. At the same time, the concentration of ATP and ADP in
the cells remains at a high level, causing anabiosis of the germ cells even at room temperature. Chelaton pro-
tects the acrosome and membranes in semen from destruction during storage. The destructive effect of strong
electrolytes on sperm has been known for a long time. In 1932, it was discovered that in environments devoid
of ions of the alkaline earth metals calcium and magnesium, spermatozoa died quickly. The introduction of a
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small amount of these metals increased sperm survival by 5-6 times. Semen contains about 9 mEq of calcium,
whereas blood contains only 0.5 mEq. Therefore, solutions of commonly used salts of citric acid or phos-
phoric acid, which precipitate calcium, are not suitable for diluting sperm. Complexes that bind calcium in
the form of chelatons, such as the sodium salt of EDTA, are also unsuitable. If such complexes are previously
saturated with calcium ions, then the complexate does not bind calcium-binding compounds when diluting
sperm in the form of sonates. When diluting sperm, it does not bind these ions, which significantly improves
sperm survival. Calcium and magnesium carbonate has the ability to bind heavy metal ions-iron, copper, zinc
and a number of others that activate oxidative processes by water-soluble oxidase enzymes. This compound
also serves to protect spermatozoa from oxidation by free amino acids, which eventually leads to the formation
of toxic hydrogen peroxide.
Results and discussion.

When developing a medium for freezing sperm from breeding goats, calcium and magnesium com-
plexonates were used as a salt base, which cannot extract calcium and magnesium ions contained in sperm,
but are able to bind bivalent metal ions with higher stability constants and complexes that dramatically reduce
sperm survival. (Table 1)

Using these components, as well as sucrose (buffer component), glycerin (cryoprotector), egg yolk
(buffer and cryoprotector), vitamin E (antioxidant), and water (solvent), a new medium for cryopreservation
of sperm obtained from breeding goats was developed. The classical environment was tested as a control. The
results of the studies of the two media are shown in Tables 2.3

Table 1 — Composition of the synthetic medium used in the freezing of goat semen

Ne | Control Quantity Experienced Quantity

1 Sucrose, g 10,0 Sucrose, g 8,0

2 Complexonate Na2 Ca EDTA, mg 200,0 NA2CAHEDTA Complexonate, 200,0
Calcium Complexonate mg Calcium Complexonate

3 Glycerin, cm3 7,0 Glycerin, cm3 7,0

4 Egg yolk, cm3 20 Egg yolk, cm3 20

5 Distilled water, cm3 100 Distilled water, cm3 100

6 Vitamin E, ml - Vitamin E, ml 2,0

Compared with existing analogues, the new developed medium contributed to the prolongation of the
viability of goat sperm and also increased the absolute survivability of goat sperm by 8 %, compared with the
classical medium.

Table 2 — Testing of synthetic media for seed dilution

Ne Dilution Ejaculate Average sperm sperm Motility freezing
n/a medium production,, ejaculate concentration, | motility of sperm score, doses
volume bln /ml discharge
1 Control 300 2,5 1,6+1,7 8 4 30
Experimental
2 Control 300 2,5 8 5 30
Experimental
1,7£1,8

The effect of the degree of dilution of sperm by a medium with the addition of vitamin E on the abso-
lute vitality of goat gametes was also studied. The highest absolute index of germ cell survivability was found
when diluting sperm in ratios from 1:0.5 to 1:4. Such degrees of dilution of ejaculates are most widespread in
the practice of artificial insemination of female goats.

It has been established that the most optimal degrees of dilution of goat sperm with a medium with
the addition of vitamin E are indicators from 1:1 to 1:3. In this dilution interval, goat germ cells show better
activity and vitality. Based on this, when using a classical medium with the addition of vitamin E, depending
on the concentration of spermatozoa in the ejaculate, it is better to adhere to a dilution degree of 1:2

Table 3 — Absolute indicators of sperm viability of goats in a new environment and analog environ-
ments

Medium Sperm activity by day of sperm storage, points APJ

0 2 4 6 8 conl.units | After defrosting %
Classic environment with vita- 8 5,8 3,1 1,4 - 672 93
min E supplementation
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The quality of sperm was assessed in the laboratory of JSC RCPJ Assyl Tulik both visually and with
the help of special devices. The sperm was visually checked for suitability in terms of ejaculate volume, con-
sistency, and the presence of impurities (pus, blood, urine, feces, etc.). If 1 ml of fresh goat semen is estimated
as thick (g), in the presence of 1 to 2 billion, as medium density (C). In the presence of less than billion/ml,
sperm is considered to be of rare density and cannot be used. To determine the activity of the sperm, an optimal
temperature environment of 38—40 °© C was created using tables for heating on special thermostats. Under a
microscope with a magnification of 120—180 times, the activity of sperm was assessed by their motility. If all
100 % of the sperm in the field of view of the microscope eyepiece have a rectilinear motion, then such sperm
is rated at 10 points. When moving rectilinearly, 90% correspond to 9 points, 80 % - 8 points, etc. All other
types of movement (circular, oscillatory) are not taken into account when evaluating sperm.

It should be borne in mind that in too thick ejaculates, by the time they are evaluated, not all sperm
have time to come out of suspended animation due to the influence of acidic elements and lack of alkaline
ones, which significantly underestimates the assessment of sperm activity. Add a drop of heated 2.9 % sodium
citrate solution to such sperm, and all living sperm will come out of the anabiotic state.

Frozen sperm in polyethylene straws was soaked in a 38°C water bath for 18-20 seconds, moisture was
carefully removed, the sequins were uncorked with scissors, and sperm activity was evaluated using conven-
tional methods.

Table 4- Indicators of sperm recommended for cryopreservation and insemination

Indicators Freshly After a cold shock Frost-thawed

Mobility, points obtained more than 8,0 of more than 3.0 more than 3.0

Survival time, h more than 5.0 more than 5.0
Conclusions.

The experimental research data obtained made it possible: to expand knowledge on the cryobiotech-
nology of sperm from goat producers, to show the relationship between the content of synthetic medium and
the quality of ejaculate for cryopreservation of goat ejaculate and to increase the cryostasis of gametes. During
biotechnological work, a medium with the addition of vitamin E should be used, having the following compo-
sition per 100 ml of water: sucrose 8.0g, NA2CAHEDTA complexonate, mg calcium complexonate 200.0 g.
yolk 20 ml, glycerin 7.0 ml, vitamin E -2.0 g.

When goat ejaculates were frozen and thawed in a new diluent with vitamin E, compared with other
analogues, the following results were obtained: sperm motility was 8 points, sperm concentration was 1.9+1.6
bn/ml; mobility of thawed sperm was 5 points, absolute vitality index was 93 %

The use of a classical medium with the addition of vitamin E will increase the efficiency of using the
gene pool of highly valuable breeding goats.
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Abstract.The article presents the results of a study on the live body weight and body measurements of
the double-humped Kazakh Bactrian camel at the ages of 1, 6, 18, and 42 months, raised under the conditions
of the “Kaskabulak” breeding farm in the Abai district of the Abai region. A comprehensive analysis of live
weight and biometric indicators of camel offspring was conducted according to age. Index indicators charac-
terizing the level of skeletal development, chest formation, and the proportionality and harmony of body con-
formation were determined. The double-humped Kazakh Bactrian camel raised in East Kazakhstan is charac-
terized by early maturity, stable live weight gain, a strong constitution, and compliance with the requirements
of modern camel husbandry. The data obtained prove the high adaptability of the Kazakh Bactrian to pastoral
conditions and its genetic potential; thus, its cultivation is recommended for the natural and climatic zones of
the Eastern region of Kazakhstan. A comparison of body measurements from one month to 42 months of age
revealed that from one to six months, the height at the withers increased by 40.3 cm, diagonal body length by
34.4 cm, heart girth by 66.1 cm, and cannon bone circumference by 1.5 cm. Between six and 18 months, these
measurements increased by 15.6, 11.0, 23.7, and 1.6 cm, respectively. From 18 to 42 months, they grew by
14.6, 18.8, 32.7, and 0.9 cm, respectively. The average daily weight gain of the calves in this farm was 1350.0
g in the first month and 685.3 g at six months, while it significantly decreased at 18 and 42 months to 337.8 g
and 289.9 g, respectively. The recorded live weight indicators and primary zootechnical body measurements
fully comply with the standards for the Kazakh Bactrian camel breed.
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AnHoTtaunus. Makanana AGait o6mbickl AGail aygansina Kapactsl «Kackabymaxy KILIC achut TYKbIMIbI
MaJl [apyanIbUIbIFbI )KaFdalbIHAa OCIpUIeTIH KOC OpKEIITI Ka3aKk OaKkTpuaH TYKbIMBI TyHeciHiH 1,6, 18 xoHe
42 alnbIK Kac TyHeNnepiHiH Tipijiel camMakTapbl MEH JIeHEe eJIeMIepi KOPCeTKIITEPiH 3epTTey HOTIXKENIepi
ycoeIHbITFaH. Tyle TonaepiHiH )kacklHa Kapai Tipijel caiMarbl MeH OMOMETPHUSITBIK KOPCETKIITEPiHEe KeIIeH/T
Tajjaay Kypri3iiin, KaHKa JaMYbIHBIH JIEHT€HiH, KeyJe KYBICHIHBIH KaJIBINTACYBIH, E€HE KYPbUIBIMBIHBIH
TeTe-TeH I MEeH YWJIEeCIMIIIITIH CUITaTTaWThIH MHIEKCTIK KopceTKimTep aHbIKkTanabl. [bireic Kazakcran
JKaFIablHIa OCIPUIETIH KOC OpKEITI Ka3aKk OaKTpuaH TYKBIMBI TyHWeci Te3 KETUITIITITIMEH, Tipijaei
caJIMaK KOCYBIHBIH TYPaKTbUIBIFBIMEH, MBIKThI KOHCTUTYLHSACHIMEH >KOHE 3aMaHayd TyWe IIapyallbUTbIFbI
TaJanTapblHa COUKEC KEJETIHITIMEH CUTIaTTanaabl. AJIBIHFaH IEpEKTep KOC OPKEIITI Ka3aK OaKTpHUaH TYKbIMBI
TYHeciHIH KalbUTBIM/IBIK JKaFAaiiFa ;KOFapbl OCHIMAENTIMITITIH )KOHE TeHETHKAJBIK dJICYeTiH AdeNnIen i, api
KazakcTaHHBIH HIBIFBIC OHIPIHIH TaOUFU-KIUMATTBIK aliMaKTapbIHIa ©cipy YChbIHBbLIaAbl. Ka3akcTaHHBIH
HIBIFBIC AIMAFBIHAA OCIPUICTIH Ka3aK OaKkTpuaH Tyie TYKBIMBIHBIH O1p aiJIBbIK jKachIHAH KBIPBIK €Ki alJIbIK
YKaChl apaJIbIFbIHIAFbI JICHE OJIIIEM/ICPIH CATBICTRIPFaH/1a MOKTHIFBIHBIH OMIKTIT O1p alijlaH aiThl alifa ACHiH
40,3 cM, TYJIFaChIHBIH KUFAIl Y3bIHABIFBI 34,4 cM, Keyze opambl 66,1 cM xorapbl 6oJica xkorapbl 6oJca, 0ine3ik
opaMsbl 1,5 cM ecce, anThl aiilaH OH CETi3 al apajbIFbIHAA coiikecinme 15,6; 11,0; 23,7; 1,6 cM, oH ceri3 aii-
JlaH KBIPBIK €Ki aiira feiin coiikecinmie 14,6; 18,8; 32,7; 0,9 cm ecTi. ATanraH mapyanbiiblKTa 00TanapIbH
opTallia TOYMKTIK cadMaK KOCybl anFamksl 0ip aiiaa 1350,0 1, antel aiina 685,3 r 6osca, 18 xoHe 42 aiibiHaa
anTapibIKTail ToMeHen coikecinme 337,8; 289,9 r Gonapl. ANBIHFAaH TipiJiel caaMak KepCeTKIITepi MEH
HETI3T1 300TEXHUKABIK JIEHE OJIeMIepi Ka3aK OaKTpHUaH TyHeci TYKbIMBIHBIH CTaH/IapThIHA TOJIBIK COWKEC
KeJemnl.

Tyiiin ce3aep: dakTpuaH, Tyiie, 60Ta, MIBIFBIC, IAPYAIIbUIBIK, KaWbUIBIM, JCHE ©JIIeMIepi, Tipiaei
caJIMarbl, 6Cy Ke3€Hi
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AHHoTanus.B craTthe mpencTaBIEHBI pe3yibTAaThl HCCIEAOBAHUS IIOKa3zaTele >XUBOM Macchl
U TIPOMEpPOB Tela JABYTopObIX BepOIt0JIOB Kazaxckoro OakTtpuanHa B Bo3pacte 1, 6, 18 u 42 wmecsies,
BBIPAIICHHBIX B YCIOBUAX MieMeHHoro xo3siictBa TOO «KackaOymak» Abarickoro paiiona obmactu Abaii.
[IpoBesieH KOMIUIEKCHBIM aHaau3 KUBOM MacChl 1 OMOMETPHYECKUX IMOKa3aTeIe MOJIOTHSAKA BEpOIIO0B
B 3aBUCHUMOCTU OT BO3pacTa, OMpeeieHbl WHIACKCHBIC MOKA3aTeNu, XapaKTepU3yIollie YPOBEHb Pa3BUTHS
ckesera, GOpMUPOBAHUE TPYIHOM KIETKH, a TAK)KE MPOMOPLHHUOHATIEHOCTh U TAPMOHUYHOCTD TEJIOCIOKEHHUS.
JIByropObiii kazaxckuii OakTpHaH, pa3BOIUMBIM B ycinoBusx Bocrounoro Kazaxcrana, xapakrepusyercs
CKOpPOCHENIOCThIO, CTaOMIBHOCTHIO MPUPOCTA KUBOM MACChl, KPEMKONH KOHCTUTYIMEH M COOTBETCTBHEM
TpeOOBaHUSIM COBPEMEHHOTO BepOmogoBoACcTBa. llomyueHHBbIEe JaHHBIE MOATBEPHKIAIOT  BBICOKYIO
aIaNTUBHOCTH K MACTOUIIHBIM YCIOBHSIM U T€HETHUECKUI TTOTEHIIAN Ka3aXCKOT0 OaKTpHaHa, 4To MO3BOJISIET
PEKOMEHJIOBATh €T0 ISl Pa3BE/ICHUs B MPUPOTHO-KIMMATHIECKUX 30Hax Bocrounoro pernona Kazaxcrana.
CpaBHUTENBHBII aHATTN3 IPOMEPOB TeJIa B IEPUOA OT OHOTO 70 42 MeCsIIeB MOKa3aJ CIeIyIOIIIe Pe3yIbTaThl:
B TMIEPUOJ OT OJHOIO JIO IIECTH MECSIEB BHICOTA B XOJIKe yBenuymiack Ha 40,3 cM, Kocast JJIMHA TYJIOBHUIIA
— Ha 34,4 cMm, oOxBaT rpyau — Ha 66,1 cm, o0xBat msictu — Ha 1,5 cm. B nepuog ¢ 6 no 18 mecsies poct
cocTaBui cooTBeTCTBEHHO 15,65 11,0; 23,7 u 1,6 cm. C 18 10 42 mecsieB MoKa3aTeIn pocTa yBEIUYHINCH
cooTBeTcTBeHHO Ha 14,6; 18,8; 32,7 1 0,9 cMm. CperHeCY TOUHBIHN MPUPOCT KUBOI Macchl BEpOIIOKAT B TAHHOM
X034iCcTBE B 1epBbIid Mecsll coctaBuil 1350,0 T, B miecth MmecsaneB — 685,31, ak 18 u 42 mecsiiaMm 3HAYUTETBHO
CHU3HJICA, COCTaBUB COOTBETCTBEHHO 337,8 r 1 289,9 r. [lonyueHHbIe moKa3aTean )KUBOW MacChl U OCHOBHBIE
300T€XHUYECKHE MPOMEPHI TeJa MOJHOCTHIO COOTBETCTBYIOT CTaHAApTaM MOPOJIbI Ka3aXCKHUM OaKTpHaH.

KiroueBblie cjioBa: OGakTpuaH, BepOIIro1, BEPOIIOKOHOK, BOCTOK, XO3SMCTBO, MACTOMIIE, POMEPHI
Tena, )KMBask Macca, IpoIece pocta
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KoH(pIMKT HHTepecoB: aBTOPHI 3asBISIOT 00 OTCYTCTBUU KOH(MDIMKTA HHTEPECOB.

Kipicme.

Tyiie ecipy — eniMi3iH MaJ MIapyallbUIBIFBIHBIH ASCTYPIIl caslaiapbiHbIH Oipi. PecryOnukanarsl 6ap-
TBIK JKaWbUIBIMABIK XKepAiH 64%-nan actambi (116 MH ra) Tyiie MallbIH ©cCipy apKbUIbl OapbIHIA THIMII
naiiananyra 6omajbl, opi OCHI cajlaHbl OPKEHIETYTe KeH Ko amabl. Kazak xankel eTi MEeH CyTi 9pi Taram,
opl MIKMANBI 1OpY, XKYHI — KUIM, 631 CEHIM/II KeJIiK O0JIFaH KaCUETTI )KaHyap/ibl TOPT TYJIIKTIH Tepeci caHaraH
[OMmbaeB xoHe T.0., 2019; baiimykanoB xoHe T.0., 2019].

Enimizne Tyiie mapyalibuiblFbl OOBEKTUBTI JKOHE CYOBEKTHBTI XkKarAaiaapra OaillaHBICTBI TYpJIiLIe
KapkplHIa namblabl. Kazakcranma 1920 xbuisl 669,8 MbIH Oac Tyiie ecipiice, KYWITEN KYpri3ijareH
YKBIMIACTBIPY CasicaThIHbIH canjgapbiHaH 1941 >xpuibl oHblH caHbl 104,6 mbiHFa Aeiiin kemini. OcwimaH
KeifiHri 70 jKbUTFa JKYBIK YaKbIT apanbirbiaaa Man 6acel 105,0 — 154,0 MbIH apaibIFbIHIa OOJBII, €H KOFAPFBI
kepcerkimke 1994 xputel Kon xkeTkizuial (153,9 mbi). 1980 — 1995 xpuinapsl apalbIFbIHAA KbUT CalbIH
5,0 — 9,0 mbiH TOHHa TYHe eti, 4,5-5,0 MbiH ToHHa my6ar, 700—1000 TonHa xyH enaipinai. Kazakcran
Pecny6nukacel Aybll mapyambuibiEbl MUHUCTPIITHIH 1 KaHTap 2025 sKbUTFbI MaTiMeTi OOMbIHIIA eTiMi3Aer]
TyieHiH canbl 285,4 MbIH Oacka xkerTi [OmbaeB xkoHe T1.6., 2023].

Kazakcranna ken TaparaH Tyile TYKbIMBI, OJ1 KOC ©PKEIITI Ka3ak TyHeci, 0faH ©31HIK KYHbI ap3aH
opi camanbl TyHe eTiH eHAIpyIiH OacTbl KOJIbI TYHEH1 >KalbIl-CEMIPTY EKEHJIrl FhUIBIMH-OHIIPICTIK
TOXIpUOETepAIH HOTHKECIH e JanenaeHreH. Tylenep KoKTeMri koHe Ky3r'l xKalbulbiMIap/a Te3 KOHJaHa/ bl
ETTi GarbITTaFbl TYile MIapyalbUIbIFBIH €H aJIbIMEH 11y0aT eHIipy iCIMEH YIITacThIpFaH *eH. ET eHaipeTin
Tyiie mapyalbUIBIKTapbhlHAA Ka3aKThIH KOC ©pKeLITI TyHeciMeH Karap, ojapAblH 1HTeHJEPIH KaJMakK >KoHe
TYpPIKMeH Tyie OypachIMEeH LIAFbUIBICTBIPY apKbUIbI aJIbIHFaH OyJaHAapabl OapblHIIA KOITeN ecipy THIMI1
0ombin TabbuTabl [ Baimukanov skone 1.6., 2020; Baimukanov sxoane 1.0., 2020].

Kazak OakTpuaH TYKbIMBI TYyWelepiHiH Oenrini Olp IKONOTHUSAIBIK alMaKTapbhlHIA KalbINTAaCKaH
yir nepOec typi ecipineni: Opan-bexeeB tuni — bareic Kazakcran oOnbicsl bekeliopaa aynanbl, Akre0e
obnbiciHbIH lankap aynanbiHaa xoHe AThIpay 0oOJBICBIHBIH KypMaHrassl aylaHbIHAA JalajiblK aiiMakKTa
morbipiaanrad. Ke3butopaa tum — Ke3sutopaa xone Kaparanasl oOnbIcTapbIHBIH OapIibIK TYyHe ecipeTiH
aynanjapeiaaa tapanrad. OHrycrik Kaszakcran tumi- Typkicran, KamObul, Anmarel oOnbICTapbIHAA KU
Keszecelli. 3eprreyiep HoTwxkeciHae Tyienepain Tapa3 xone LIIBIMKEHT NOMyIAUsIIapbIHBIH T€HETHKAIBIK
TYPFBIIaH OpPTYPJLUIri aHbiKTanraH. Kacrnuii mMaHpl oNMaThIHBIH >KarjaiibiHna MasrbicTay koHe baTbic
MOy JIAUSUIAphI kUi Ke3zneceal KaszakTblH OaKTpHaH TYKbIMBI TYHEJIEepiHIH MAaHFBICTAYJBIK HMOIMYJISIUICH
Masnrpinuiak TyOeri sxarnaiibinaa Tapanrad. Kazak 0akrpuaH TyienepiHig 6ateic cyneci ATbIpay 0OJIbICHIHBIH
Keuibioii, Maxambert, Unnep aynannapeiaaa tapanran [Adilbekova Elmira sxone 1.6., 2020; HlontenOait
)oHe T.0., 2023].

Kasipri ke3e emimizie ecipiin )kaTKaH Tyie TYKbIMIapbIHBIH OCII-1aMy 3aHIbUTBIKTaPbIH AaHBIKTaMaH,
oJapbl THIM/II Naiiianany, 9pi OHBIH FBUIBIMH HET13/€T€H TEXHOJIOTHSCHIH jkacay MyMKiH emec. COH/IBIKTaH,
KaszakcTanHbIH IIBIFBIC aliMaFblHIA OCIPIAETIH TyHe TYKbIMJIAPBIHBIH ©Cy OHE JaMy 3aHJbUIBIKTapbIH
aHBIKTAY, OJapAbIH OHIMILTIK-ONOJIOTHSIIBIK €PEKIIETIKTEPiH 3€PTTEY O6TE O3€KTI.

3epTrey )xymbIcTapsl AGaii 00bIckl AGaii aynanbiHa KapacTsl «KackaOynaky KIIC acklt TYKbIMIBI
MaJl mapyambuIbFbIHAA Ky priziaal. Hapyamsisik 1997 xbiisl Kypbuirald, Cemell KalachblHaH KaIIbIKTBIFBI
93 makpIpbIM, OOJIBICTBIH OHTYCTIK-OaThIC O6JIriH/e, IeNEeUT aliMakTa opHalacKaH, 42 MbIH T'€KTap aybll
IIapYalIbUIbIFbI ATKANITAPBIH AJIBII XKAThIP, HET131HEH JKalbUIbIMAAp MeH a0bIHABIKTap, 40 0TOACHIH, ey 1eH
acTaM TYPaKTbl )KYMBICIIbIIAPABI OipIKTIpei.

JKayankepuiniri meKkTeysi cepikTecTe KOC epKelTi Ka3ak OakTpuaH Tyile TYKbIMBbI, Ka3aKThIH €TTi-
MaiIbl KYHPBIKTHI OHSI3bI )KYH1 KOIBI sKoHE xabe KbUTKbICHI ocipiiesi. 2001 »kputsl mapyambiiblk Kazakctan
PecniyOnukacel YKiMeTiHIH OafriapiamMacbiHa Coiikec Masl TaOBbIHBIH achbUIJAHIBIpYFa KOHE Oarajbl Maj
TYKBIMIAPBIHBIH T€H/IIK KOPBIH JKaHFBIPTYFa OaFbITTaJIFaH CEJEKIMIIBIK KYMBICTAP/IbIH HOTHKECIH/IE aChll
TYKBIMJIBI IIAPYaIIbUIBIK MOpTEOeciH anbl. KapKbl-5KOHOMUKAJIBIK KaFbIHAH MaJl IapyallbUIbIFbIMEH



alfHaNBICATBIH OHIP/ET] aTaliFaH MIapyallbUIbIK KyaTThl, 9p1 TYPaKThl OOJIBIN CaHATAIbI.

2025 sxputapiH OackIHIAFBI MOTTIMET OolbIHINA mapyambuibikTa 140 Tyite, 3000 koit, 600 >xbuIKbL, 250-
re XKYBIK 1pi Kapa Maj ecipiiesi.

AGait 00IBICBIHBIH Y KOHOMUKACHIHBIH HET131 aybLT HIapyalibUIbIFbI caiackl. OONBICTBIH XKep KoJIeMiHIH
90 maifpI31aH acTaMbl KaNUBLIBIM Kepiiep KYPaUThIHIBIKTaH aybll HIapyallbUIbIFbl ©HIMIHIH OapiblK yleciH
MaJl HIapyanbUIbIFbl Kypaiasl. Tyiie mapyanbuibiFbIMeH 00JIbICTa TeK KeH1HT1 )KbU1Iaphl aiiHambicyaa. O0ibl-
CTa ©CIPUIETIH HETI3T1 TyHe TYKBIMBI- OJ1 KOC OPKEIITI Ka3ak OaKTpHaHbl OOJIBINT CaHAIA IbI.

JKyMbIcTBIH MakcaThl — Ka3akCTaHHBIH IIBIFBIC alMaFbIHIA OCIPIICTIH Ka3aK OakTpwaH Tyiie
TYKBIMBIHBIH ©CY 3aHIBUTBIKTAPbIH aHBIKTAY, OJIAPAbIH OHIMILTIK-ONOIOTUSIIBIK €PEKIIETIKTEPIH 3ePTTEY.

3epTTey KYMBICBIHBIH MiHJIETIHE:

- KazakcTaHHBIH HIBIFBIC aliMaFbIH/IA OCIPIIETIH Ka3aK OaKTpUaH Tyiie TYKbIMBI TOJIIEPiHIH TYbUITFaHHAH
Oacrtamn 42 aiinpIK kKacblHA JACHWIHT Tipiiel caaMarbIHBIH ©CY KapKbIHBIH JKOHE OCiN-IaMy KepCeTKIIITepiH
3epTTey;

- JKac Ka3ak OaKTpHaH TYie TYKBIMBIHBIH JIaMy €PEKIICTIKTEPiH 3ePTTEH OTHIPHII, OJIAPABIH *KaJIIbl
eCy 3aHbUIBIKTAPbIH aHBIKTAY;

3eprTey MaTepuasgIapbl MeH dicTemMeci

3epTTey KYMBICTapbIH XKYprizy yiriH Abaii o6mbeicel AGail aynansina KapacTsl «KackaOynaky XKIIC
achlT TYKBIM/IBI MaJl IIapyallbUIBIFBIHBIH KOC OPKEIITI Ka3aK OaKTpuaH TYKBIMBI TYWECiHIH Oip, aJThl, OH
CeT13 oHE KBIPBIK €Ki alJIBbIK jKac TyHesepi 1pIKTEeIN albIH/IbI.

3epTTey KYMBICBIHBIH MIHJETIHE ColKec Ka3aK OakTpHaH TyHe TYKBbIMBI TOJJIEPIHIH HETri3ri eHIM
Oenrici OOJBIN CaHATATHIH CaJIMAFBIHBIH ©3TEPrillTITiH aHBIKTAy MaKcaTbIHAa, onapabiH 1, 6, 18 xone 42
alIBIK JKac TyHeNepiHiH Tipulel caaMaKTapbl MEH JICHE OJIIIeM IePi abIHIbI.

Hotmxkenep meH nepektepii craTUCTHKANBIK oHAey H.A. [TnoxuHCKuiiAiH cTaHAapTThl dicTeMeCi
ooiipiamIa koHe Microsoft Excel 2010 GarmapnamaceiHa colikec >kyprizinmi. OpTama apudMeTHKaIbIK

KOPCETKIlll TIeH OHBIH KaTeliri (X +m ) — *alMbUTaHFaH CTATHCTHKATBIK MapameTpiep HeMece TYpIeHTeH
Oenriliep/iH opTalla JCHIeHiHIH CTaTUCTHKAIBIK CHUIaTaMmachl OOJNBIN caHalabl. Op aTTac OenriuiepaiH
©3TePrillTITiH CATBICTHIPY YILIH KOHE dPTYPJIl )KUBIHTHIKTBIH Oip aTTac OeNriiepiHiH e3reprilTik JeHreiin
01y yuris e3reprimtik kodhpunuentin (Cv,%) naiinanansuiasl. Camanbik Oenriaep/IiH ©3repriliTiK aMachlH
CTaHJAPTTHIK aYBITKY (6) KeMmeri (hopMynackl GONBIHIIA AaHBIKTAJI/IBI.

Homuoicenep scone mangvinay

Kazak OakTpmaH TYKbIMBI TYHENEpiHIH Tipiiei caliMarbl MEH CBHIPTKbI CHUIATTamallapblH 3€pTTey
FBUIBIMA MaHBI3Fa FaHa eMec, OHAIPICTIK KaKETTLUTiKKe e ue. OiTkeHi, Ka3akCTaHHBIH MIBIFBIC aiiMaFrsl
KarJaibIHaa JKbUT OOMBI TyHenepi y3aKk Mep3iMIi KYTim-0ary apKbUIbl *KalbUIBIMIBIKTap bl Maiaanal Ony
[IapyallbUIBIKTBIH ~ KOJ/IAHBICBIHIAFbl TEXHOJOTUSHBI ~ OHMAIPICKE €HTi3y JKaFdailblHAa TyHenepaiH
KOHCTUTYLHUSUIBIK OEPIKTIri, OHTAIIbI MeJIIIepi, Tipijiel caMarbl MEH €T, CYT, )KYH OHIMJIUTIKTEPiH apTThIpy
eTe MaHbI3/1bI [ baiimykanoB xoHe T.6., 2015; baiimykanos xoHe T.0., 2021,38-40].

Tyitenepai ecipy Ke3iHe oJIap/blH JKE€Ke OCy 'KOHE JaMy 3aHJIbUIBIKTapbl MEH €peKIIeTKTepiH OuTy
TEK JKac MaJI/Ibl 6Cipy JKOHE CaKTay YIIiH FaHa eMec, COHbIMEH KaTap TYWEH1H aChlT TYKBIM/IBIK KOHE OHIMILUTIK
KAaCHeTTEPiH apTThIPY YIIiH /i€ YJIKSH MaHbI3Fa He.

JKanmel Man Typiepi MEH TYKbIMJIAPbIHBIH ©Cyl MEH JIaMybIHBIH MaHbI3/Ibl KOPCETKIIITEPiHIH Oipl —
Tipiiel camMak MeH CHIPTKBI JeHe emmemaepl. Onap MannapablH ar3achlHAAFbl CAaHMABIK JKoHE Oenrini Oip
JOpEeXeIe canallblK e3repiCTepAl ecenke amyra MyMKIHAIK Oeperi.

300TeXHUKATBIK FHUIBIMAAFHl aybUIIAPYAIIbUIBIFEl  MaJIapblHBIH ©Cyl MEH JaMyblH Tajijaay
KaruJlanapblHa CylieHe OTBIPBII, 013 TOKipHOeik TyHenep/iH Tipijei caaMarbIHbIH JKac epeKIIeNiKTepiHe cai
e3repy AMHaMUKAchl OOMBIHIIIA TaJ/1ay 'KacaJbIK. AJIBIHFAH MAJIiIMETTep Oeriii Oip FbUIBIMU KYHBUIBIKKA K€,
OUTKeHI TYHeep/iH TybUIFaH Ke3/eTi Tipiiel caaMarbIHbIH THHAMUKACHIH )KOHE OHBIH TYbUIFAHHAH KEHiHT1
Jamy Ke3eHJIepiH/eri e3reprilTirin OUIMeniHIe, CeIeKIUsIIbIK-aChbUTIaHIbIPY KYMBICHIH JKOCTapay, ara-
SHEeJIIK )KYNTap/bl TaHAay MyMKiH emec [balimykaHos oHe T.0., 2021: 57-58].

«KacOynaky >kayankepiiiiri MEeKTeYyl CEepIKTECTIriHAe ©cCIpiIeTiH Ka3akK OaKTpHaH TYKbIM[IbI
Ty#enepiHig Oip allNbIK )KaChIHAH KBIPBIK €Ki alJIbIK JKachl apabIFbIHIAFbI IEHE OIIIEMIECPiH CalbICThIPFaH/Ia
IIOKTHIFBIHBIH OWIKTIT Olp aliaH antel aifra aeitin 40,3 cM, TYJIFaChIHBIH KUFAIl Y3bIHABIFEI 34,4 cM, Keyze
opamsl 66,1 cM xoFapsl 6osica, O6ie3ik opambl 1,5 cM ecce, anThl aiilaH OH CeTi3 ail apaybIFbIHAA COMKECIHIIe



VATTBIK F INbIM
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15,6; 11,0;23,7; 1,6 cm, OoH ceri3 aiilaH KBIPBIK €Ki aifFa aeiin corikecinmie 14,6; 18,8; 32,7; 0,9 cm ecTi. XKan-
MBI, TYW€ TYKBIMBIHBIH Oip aiilaH aiThl allJIbIK YKachlHA JCHIHT1 Ke3eHIHJET1 oCcyiH Taljay jkKacaraH/aa JeHe
enmiem/iepi OOMBIHIIA JKOFAPFbl KOPCETKIITepAl Oalikayra Oomaabl.

Ypramibl Ka3ak OakTpuaH TYKbIMIBI TYHENIepiHiH O1p alIbIK Ke3/1e MOKTHIFBIHBIH OmikTiri 108,8+1,26
CM, TYJIFACBIHBIH KHUFaIl Y3bIHIBIFEI 77,3 +0,85 cM, keyne opamsel 91,6+1,07 cwm, Oinesik opamsl 13,6 £1,04
CM, alIThl alJIBIFBIHAA cokiKkecinme 149,1+1,52 cm; 111,7+0,86 cm; 157,7+0,90 cm; 15,1 £0,92 cMm, oH ceri3
alJIBIFBIHAA colikecinme 164,7+1,23 cm; 121,9+1,19 cm; 181,4+1,37 cm; 16,7 £0,81 cm, 179,3+1,21 cm;
140,7+1,33 cm; 214,1£1,02 cm; 17,6 £0,81 cm 6oaasr. XKanmel, OHTYCTIK %KoHe OHTYCTIK-LIBIFBIC aliMaFbI
Ka3ak OakTpuaH TYKBIMIbI TylenepiHe ToH jkacbiHa Kapail ecy Lllbirbic Kazakctan eHipiHIe ecipiieTiH
TyHenep/e cakTalIbl.

Kecre 1 — «Kackabymnaky »ayankepuriiiri MeKTeyIl CepiKTeCTIriHAe OCIpiieTiH Tyhe TesaepiHiy
JIeHE OJIIIeMIIEPl MEH JICHEe KYPaMbIHBIH KopceTkimTepi, n=10

Tytienepin ecy xac ke3eHaepi
Kepcerxinrrep CTaTUCTUKAIIBIK -
Genrinep Oip aliyIbIK QJITHI AlJIBIK | OH Ceri3 alJIbIK KMRHK e
aNJIBIK
o p—
OICTRITRIBIIL DHIICEITL, €M = 108.841.26 | 149.14152 | 1.64£123 | 1793+ 1.21
Xtm,
Cv, % 3.65 3.23 2.36 2.13
o 3.97 481 3.88 3.82
T
YIPAChIHbITL KHtratl - 773+085 | 111.7£0.86 | 121.9+1.19 | 140.7+ 1.33
¥3BIHHBIFBI, CM X i mx
Cv, % 3.46 245 3.10 2.98
o 2.67 2.73 3.77 420
K
CYAC OPaMEL, M — 91.6+1.07 | 15774090 | 181.4+1.37 | 214.1+ 1.02
Xtm,
Cv, % 3.70 1.80 238 1.51
o 3.39 2.84 432 223
—
VICSIIC OpanEL, M - 13.651.04 | 151£092 | 167£0.81 | 17.6=0.81
Xtm,
Cv, % 24.28 19.17 15.39 14.63
s 3.30 2.89 257 2.58
C i, %
OSPUIMATABIR HIACKCL, 7o - 71.0£1.03 | 749:097 | 74.0£092 | 78.5+1.03
Xtm,
Cv, % 459 4.09 3.94 413
. 3.26 3.06 2.91 3.24
11Tom6 i, %
OMPAIBI HIHAEIKEL 7o = 8424088 | 1056+ 1.17 | 11014125 | 119.4+1.04
Xtm,
Cv, % 3.29 3.51 3.59 2.75
. 2.77 371 3.95 3.8
M i, o
BEFBMIRIE HEACKC], %% = 11855 1.00 | 141.0+1.39 | 1488+ 141 | 1522+ 1.18
Xtm,
Cv, % 2.90 2.96 3.00 2.46
o 3.44 418 4.46 3.75
Cytiexrixi i, o
yifexTiiic ek, % = 13014077 | 1014084 | 1014049 | 8.48+0.58
Xtm,
Cv, % 19.93 26.42 15.30 21.77

Tex, 18- aitmpik KazakcTaHHBIH HIBIFBIC aiiMarbIHBIH OOTaJIapblH OHTYCTIK-IIBIFBIC aliMaFbIHbIH
OoTamapbIMEH CaJIBICTBIPFaH 1A OKTHIFBIHBIH OMIKTIr — 5,0 CM, TYJIFaChIHBIH KUFAIl Y3bIHABIFBI — 10 cM, Key-
1e opambl — 13 cM Korapsl OOJIBIN, KaJIFaH KacTapblH/a Al TapiIbIKTall alfbIpMaIIbUIBIK AHBIKTAIMAa/IbI.

«KacOymaky jkayankepiiiri MEeKTeYl CEepIKTeCTIriHAe ©cCipilieTiH Ka3akK OaKTpHaH TYKbIMIIbI
Ty#enepiHig Oip aiJIbIK *KachklHIa CO3BIIMANIBIK nHAeKC- 71,0+£1,03 %, momOanasik uuaeci- 82,2 +0,88%,
MBIFBIMABUTBIK HHAEKCI- 118,5+1,09 %, cyiiekrinik uamekci — 13,1 +0,77 % , ockl kepceTkimTep OOMbIHIIA
aJITBl alNIBIFBIHAA colikecinte 74,9,1+0,97 %; 105,6+1,17 % ; 141,2+1,39 %; 10,1 £0,84 %, oH ceri3 aif



AKALEMUSACHI

IBIFbIHAA coikecinme 74,0+0,92 %; 110,1+£1,25 %; 148,8+1,41 %; 10,1 £0,49 %, 78,5+1,03 %; 119,4+1,04
%; 152,2+1,18 %; 9,8 0,58 % Gomnapl.

JKanmel anranga TydenepaiH OapibIK JKachIHAA CO3BLUIMAJIBIK, MIOMOAIBIK, MBIFBIMJIBUIBIK JKOHE
CYMEKTIJIIK KOpCeTKITepl Ka3ak OaKTpWaH TYKBIMBIHBIH CTaHJIAPTTHIK KOPCETKIMITEPIHE COMKeC eKeHITri
AHBIKTAJIIE.

TybutFaH Ke3/1e Kazak OakTpHUaH TYKBIMBIHBIH aHAJIBIK Tyile TeJAepiHiH Tipiiei canmarsl 36,6 6osca
Oip ainbIK Tyie OoTamapslHbIH canMmarsl 40,5 kr-Fa , Oip aiian 6 aiira AciiH, anTel aian 18 aiira koHE OH
ceri3 aiian 42 alibIK JkacbiHa Jelin colikecinme 102,8; 121,6; 209,6 kr-ra ocin TYKbIMJIBIK KOPCETKIIIKE
caii OOJIIbL.

boranapapiy Tipinei canMak eciMiHiH KO3 (GUIIMEHTI 6Cy Ke3€HIHIH alThl aliblHa JeHiH JKOFaphLIan
opi Kapai con TemeHzen, 18 aii MeH 42 alibIK KacklHaa THIciHIIEe 6,8—6,9 % Kypanbl. Ocputaiima 18 aigan
Oactan OoTaynap/abIH 9pi Kapail ecy Ke3eHi jkaiian ToMeHAe OacTalThIHIBIFbI AaHBIKTANIbI.

Kecre 2 — «Kackabymnaky )xayankepuriiiri meKkTey1i cCepikTeCTiri Tyle TeNIIepiHiH Kac epeKIIeNiKTepiHe
OaiiTaHBICTHI TIPLIEH caTMaFbIHBIH 6CIMI MEH OpTallla TOYJIKTIK caTMarbl

KepceTtkimnrrepi
Tyitenepain kackl | CTaTHCTHKANBIK GeIrinep | ¢ p iy e i Tipimei|loprT atia Tipineit camMax eciminin
CaJIMarbLKT CATMATBIHBI ) TOYALKTLK K03 durrenti,%
oCyi,Kr CaJIMarbl,
77,1+ 1.20 40,5+ 1.29 1350,0+£0.94 | 11,0+0.66
TybUIFaHHAH } + m,
Oip aiira jeiiin Cv, % 4.94 10.07 2.20 18.79
c 3.81 4.08 4.39 3.48
179,9+0.99 | 102,8+1.07 685,3+1.15 13,3+1.14
Gip alinan anrel aiira Xtm,
Aeitin v, % 1.74 3.29 0.53 27.04
c 3.13 3.39 3.63 4.54
301,5+1.19 121,6+1.09 337,8+0.85 6,8+0.69
anTel aijgaH OH Xt m,
ceris aifra jefiin | oy of 1.24 2.84 0.80 3232
c 3.75 3.45 2.71 2.20
511,1+0.93 209,6+1.06 289,9+1.22 6,9+0.75
OH ceriz  aijad } +m
KbIPBIK €Ki  aiira !
neiin Cv, % 0.58 1.60 1.33 34.71
G, 2.95 3.36 3.85 2.39

Korappina atanm KeTKeHIMI3[EH opTalia TOYJIKTIK calMak KOCy MeJIepl Tyle TeJAepiHiH Kachl
MEH Tipi caJMarbIHbIH ©3repyiHe colikec e3repeil. ATajaFaH mapyalibUibIKTa O0TalapAblH OpTallia TOYIIKTIK
caiMak Kocybl anramikbl 0ip aima 1350,0 T, anter aiina 685,3 T 6osca, 18 xone 42 aifpiHaa aWTapIIBIKTAM
TeMeHen coiikecinme 337,8; 289,9 r kypanb

KopbITbIHABI

[Isrreic KazakcTan eHipiaiH AbGaii 00abich AGait aynanbl «Kackadymnaky XKIIC ackut TyKbIMIBI MasT
HIapyalbUIbIFbI JKaFJaiibIHa KOC OpKEeIlTI Ka3ak OaKTpuaH TYKbIMbI TYHECIHIH 6Cyl MEH JaMy KOpCeTKIITepi
aTaJfaH TyWe TYKBIMBI CTaHIApTTapblHA COWKEC KENEeTIHIIT aHbIKTanabl. JKanmbl, Ka3ak OakTpwaH Tyiie
TYKbIMbIH Ka3aKCTaHHBIH LIBIFBIC OHIPIHIE OCIPY JKOFAphl OHIMALIIK MEH SKOHOMHUKAIBIK TYPFbIIAH THIMI1
€KEHJIIT1H, op1 allMaKThIH aya- pailbiHA KOHE YKOJIOTHSIIBIK KaF1alibiHa OCHIMIUTITIH KOPCETTI
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Abstract. This scientific article presents a comprehensive study of meat productivity and meat quality
indicators of lambs obtained from different sire lines of the Saryarka sheep breed. The study evaluated live
weight, carcass and slaughter characteristics, tail fat and internal fat content, as well as the chemical, amino
acid and vitamin composition of mutton, its microstructural features, and toxicological safety. The results
demonstrated that meat productivity and quality parameters vary depending on the age of the lambs and the
characteristics of the sire lines. In younger lambs, meat was characterized by well-developed muscle tissue, a
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AnHoTtanus. Makanana Capbelapka Kol TYKbIMBIHBIH (JKaHaapka Tumi) opTypili aTtanblK i3AepiHEH
aJIBIHFaH 4 5koHe 7 allNIbIK epKeK KO3bLIap/IbIH €T OHIMJIUIIT MEH €TTiH canajblK KOPCETKIIITEPl KEMIEeH I TYPAE
3epTTeni. 3epTTey HbICaHbl peTiHae 12 6ac KO3bI albIHBIN, OAKbLIAY COMBIC, XMMUSIIBIK, aMUHKBIIIKBUIIBIK,
BUTAMUH/IK, (PU3UKA-XUMUSIIBIK )KOHE MUKPOCTPYKTYPAJBIK oficTep KoiaaHbUiasl. HoTrxkenep OolibiHIIa 7
allJIBIK KO3BUTAPABIH Tipisiel canMarsl 39,5 K 60511, 4 alinbiK Ko3buiapaaH (37,5 kr) 2,0 Kr-ra sKorapbl OOJIbL.
Amnaiina 4 altibIK Ko3blIap/a yiia mbiFbIMbI 46,4 %, coitbic IIBIFBIMBL 53,6 % 0ok, 7 aitnblk Ko3binapra (41,5
xoHe 50,3 %) KaparaHaa *KOFapbl ACHIei/Ie aHBIKTANbL. 7 alIBIK KO3bLIAp/1a Mail YINAChIHBIH KUHAKTATYBI
KYIIEHin, KYHPBIK MIBIFBIMBI 6,7 %, i11ki Mali mbIFbIMBI 2,37 % Kypanabl. ETTIH XUMUSIIBIK KYPaMbIH 3€pTTEY
HOTIKECIHJIE JKac yIiFaifraH caiiblH Mail medmepiHiH 6,44 %-man 18,03 %-ra neifin apTKaHbl, ajd bUIFall
memnepinin 73,18 %-nan 61,64 %-ra neiliH TeMEHAETeH! aHBIKTANAbl. AMUHKBIIIKBUIABIK Tangay 4—7
allNIBIK KO3bUIAP €TIH/AE aybICTHIPHUIMANTHIH aMUHKBIIKBIAAPABIH >KOFapsl aeHreiin (8,93—-11,47 r/100
r O6enok) kepcetrTi. COHBIMEH KaTap eTTiH BHUTaMHUHIIK Kypambl (Bi, B2, PP), ciHiMaimiri, HO3IKTIT XKoHE
MHUKPOCTPYKTYPAIIBIK KOPCETKIIITEP1 OHBIH KOFapbl OMOIOTUSIIBIK >KOHE TaFaMIBIK KYHIIBUIBIFBIH AONEIICI.
3eprrey HoTmkenepi Capplapka (kaHaapka THUI) KO3BUIApBIH 4 alNIBIK jKacTa COK KOFaphbl Ccamaibl,
HKOJIOTHSUIBIK KayYIICi3 €T OHAIpY YLIIH THIM/1 €KEeHIH KepceTe/i.

Tyiiin ce3gep: Capblapka KOIbI, €T OHIMIUII, YIIa KepCeTKITepi, XUMHUSIBIK Kypam,
AMUHKBIIIKBUIIAP, €T canachl, MUKPOCTPYKTYpa, OMOIOTHSITBIK KYHIBLIBIK

Joiiexco3 ymin: CancezbaeBa b.K., AnsuikanoBa II.P.,OpakbaeBa A.Jl., boiimoxi E. (2026).
Capblapka TYKbIMBI (>kaHaapKa THI1) KOMJIApbIHBIH €T OHIMIUIII MEH eTTIH camalblK KepceTkimrepi // I3-
neHicrep, HoTmwkenep — Mccnenosanus, pesynsrarsl. T. 28. Is. 1. Ne 109. 2026. Pp. 56—65 [Kazak Tin.]. https://
doi.org/ https://doi.org/10.37884/1-2026/06
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AnHoTanus. B 1aHHOI HayYHOU CTaThe KOMILJICKCHO U3yUYeHbI MSICHASI TPOAYKTUBHOCTh M ITOKA3aTEIIN
Ka4yecTBa Msica SITHSAT, MOJIyUYCHHBIX OT pa3jIM4YHBbIX OTIIOBCKUX JUHHMU oBell moponsl Capeiapka. B xone
UCCIIeTIOBaHMs ObUTH OIICHEHBI )KUBAsi Macca SITHAT, yOOHbBIE U MSICHBIE ITOKA3aTeNH, KOTUYECTBO KypIIOUHOTO
U BHYTPEHHETO JKUpa, a TaK)KEe XMMUYCCKHI, aMHUHOKHCIIOTHBIM W BUTaMUHHBIH COCTaB OapaHWHBI, €¢
MHUKPOCTPYKTYPHBIE OCOOEHHOCTH U TOKCUKOJIOTHYecKast 6e3omacHocThb. [lomydeHHbIe pe3yabTaThl MOKa3alu,
YTO MSICHAs MPOAYKTUBHOCTh M KaUeCTBEHHBIC MMOKA3AaTEIN MsICa U3MEHSIIOTCS B 3aBUCUMOCTU OT BO3pacTa
SATHST U OCOOCHHOCTEH OTI[OBCKUX JUHUI. B Msice STHAT paHHEro BO3pacTa OTMEUEHO XOpOIllee Pa3BUTHUE
MBIIICYHOW TKaHU, HU3KOE COJICPKAHUE COCIMHUTEIBHON TKaHU U COATAaHCHUPOBAaHHBIM aMUHOKHCIOTHBIN
coctaB. C yBelnMYEeHUEM BO3pacTa POCT COJEPKaHUs >KMpAa U CHUIKCHHE BIAKHOCTH CIOCOOCTBOBAIH
MOBBIIICHUIO HYHEPreTHUECKONH IIEHHOCTH MsAca. AMUHOKHCIOTHBIA aHajiu3 TMOATBEPAUI BBICOKYIO
OMOJIOTHMYECKYIO0 IIEHHOCTh OapaHWHBI STHAT B Bo3pacTe 4—7 mecsieB. TOKCHKONOTUYECKUE MOKA3aTelH
COOTBETCTBOBAJIA JOMYCTUMBIM CAHUTAPHO-TUTUEHHYECKUM HOpMaM. B 11eJoM pe3ynbTarhl UCCIICOBAHUS
MOKA3aJi, 4To SATHATA nmopoasl Capblapka criocoOHBI 00ECTIeUnBaTh MPOU3BOJICTBO BEICOKOKAUYECTBEHHOTO H
IKOJIOTMYECKU OE30MacCHOTO Msica.

KiroueBble ciaoBa: oBibl mopoabl Capelapka, MsCHasi MPOIYyKTUBHOCTb, YOOWHBIE MOKa3aTenw,
XUMHYECKHI COCTaB, aMUHOKHUCIIOTBI, KAYECTBO MsICa, MUKPOCTPYKTYpa, OMOIOTHYeCcKast [IEHHOCTh

Jas uurupoBanusi: CanceizbaeBa b.K., Ansimkanosa LII.P., OpakbaeBa A.Jl., boaiimaxi E. (2026).
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— Wccnenosanust, pedynbrathl. T. 28. Is. 1. No 109. 2026. Pp. 56-65 [Ha ka3.]. https://doi.org/ https://doi.
org/10.37884/1-2026/06

Kon(}aukT uHTEepecoB: aBTOPHI 3asBISIOT 00 OTCYTCTBUH KOH(DIUKTA HHTEPECOB.

Kipicme.

Kasipri 3amanfbl KOi apyalibUIbIFbIHAA HET13T1 MIHJAETTEPIiH Oipi — KOFaphl canaibl €T OHIMAEPIH
TUIM/I1 KQHE a3 IIBIFBIHMEH OH11pY O00J1bIn TaObl1aab1. KO3bI €TIHIH oMK KaCUETTEp1 JKOFaphl O0IFaH/IBIKTaH,
QNIeMIK TaXipruOee OHbIH OHIIPUTY KesieMi apThin kejieli [CaabikyaoB, AablikaHoBa, 2022]. Kazakcran-
Ja eT OarbIThIHAAFBl KOW IIapyallbUIbIFBIHA HETI3r1 pesii OTaHIbIK KYHPBIKTBI KOM TYKbIMAApHI aTKapa-
b1, onapablH imiHae Capplapka TYKbIMbI (kaHaapKa THUII) epeKIle OpbIH ajajibl. byl TYKBIMHBIH KO3bUIAPhI
TE€3 JaMBIIl, €T OHIM/IUIIr KOFapbl, COHBIMEH KaTap OMOJOTHSUIBIK KYHABUIBIFBI XKaFbIHAH J1a TUIMAL OOJIBIIT
cananansl [EcenTaes, 2001].



Koii eTiHiH camachkl TeK TIpiJed caaMarbl MEH YIla KOpCeTKimTepiMeH mekrtenMeinai. On conmai-
aK eTTIH XMMHSIBIK KYPaMbIMEH, aMUHKBIIIKBUIIBIK OHE BUTAMHUHIIK KYpaMbIMEH, (pU3MKa-XUMHSIIBIK
KOHE MHUKPOCTPYKTYPAIBIK KaCHETTEPIMEH aHbIKTanabl. ETTIH OHMOMOTHSIIBIK KYHIBUIBIFEI MEH TaraMIIbIK
KAaCHETTEPiH TOJBIK Oaraiay YIIiH OChl KOPCETKIIITEPl KeeH a1 3epTTey MaHbI3bl [CaabIKyJI0B KoHE T.0.
2009].

Conpaif-ak opTypili aTalbIK 13re >KaTaThlH KO3bUIAPJABIH MIHE3-KYJIBIK EpeKIIeniKTepi (Ko3raimy
OeNCeHIIrl, a3bIKTaHy CHUMAThl, CTPECCKE TO3IMIUIIr) >XOHE T'€HETHKAIIbIK KAacHeTTepi ONapAblH €T
OHIM/JILIITT MEH camnachklHa ocep eTyi MyMKkiH. Ocbiran OainanbIcThl, Capblapka TYKBIMBIHBIH KO3bLIAPBIHBIH
JKacblHa OAiJIAHBICTHI €T OHIMIUTITIH, OHBIH XUMUSJIBIK, aMUHKBIIIKBIIABIK, BUTAMUH/IIK KYPaMbIH KOHE
MHUKPOCTPYKTYPAJIBIK KOPCETKIMITEPIH KEIICHI 3epTTey MaHbI3/bl FBHUIBIMH Macesie OOJbI TaObLIaabl.
[OpakbaeBa xone T.0., 2023].

Marepuanaap MeH daicrep

3eprrey xymbicTapbl Capblapka KoM TYKBIMBIHBIH (3kaHaapKa TUII) 4 xoHe 7 allsIbIK epKeK Ko3buIapa
KYprizunai. 3eprreyre ajablHFAH KO3bUIAp >Kackl MEH Tipiliel canmmarbl OoiibIHIIA OipKeNIKi TaHJaMbII,
CTaHAAPTTHI 300TEXHUKAJIBIK TaJaNTapFa COUKEC YCTaJIbl.

Ko3zbutapapiH eT eHIMILTITIH OaFanay YuIiH 0akbuiay coro 9ici Konaanbeuiasl. Coro ajnabiHAa Ko3buiap
24 caraT am YCTaJIbIH/IbI, TIpIJIEH caMarbl OJIIIEH/I )KOHE COI0 BETEPUHAPHSIIBIK-CAHUTAPHUSIIBIK TamanTapra
corikec xyprizimi. Coro OGappIChIHAA TipUIel cajaMak, yilla CaJIMarbl, COMBIC CaJMaFrbl, COMBIC IIBIFBIMBI,
KYHPBIK KoHE 1IIKI Maid Mesmiepi aHbIKTaasl [Opakbaesa xoHe T.0., 2025].

ETTiH XUMUSIIBIK KYpaMbl (aKybI3, Mail, bBUTFaI )KOHE KYJI MOJIIIIEpi ) )KaJbl KaObLTJaHFaH 300 TEXHUKAJIBIK
KoHE OMOXMMMSUIBIK SJICTEPMEH aHBIKTaNIbl. AMHHKBIIIKBUIIBIK KYpaMmbl apHailbl 3epTXaHalbIK Taujaay
omicTepi apKpUIbl OarayiaHbl. BUTaMHHIIK KypaM CTaHIApTTalIFaH djicTeMeliep OOMBIHINA aHBIKTAJIIbI
[[Tpmanmaes xoue T.6. 2019].

ETTiH MHKpPOCTPYKTYpaNbIK €peKIIeTIKTepl TUCTOJOTHSUIBIK OMICTEPMEH 3€pTTENiN, OYJIIBIK €T
TaJIIBIKTAPBIHBIH JaMYbl MEH JIOHEKep YJIIaHbIH YJIecl aHbIKTaNIbl. TOKCHKAIBIK KayiNCi3iK KopceTKimTepi
CaHUTAPJIBIK-TUTHEHAIBIK TaJlalITapFa CoOKec OarasiaH/Ibl. AJIBIHFaH OapJIbIK IEPEKTEP KECTENep/Ie KYHEIICHII
ycoIHBUIIEI [Ataybekov xxone T1.0., 2024].

Hotmxenep MeH Tankpiiay

3epTTey OapbIChIHIA OPTYPJIl aTalbIK 13re jKaTaThIH 4 jkoHe 7 ailnbIK epkek Capbplapka KO3bUTaphIHBIH
€T OHIMJIUIINT MEH eTTIH camajblK KepceTkimTepi Oaramanapl. Colibicka 12 0ac KO3bI aJIBIHIBI, OJIAPIIBIH
OaKplIay HOTHXKENEpl 1-KecTene KOpCeTire .

Kecre 1 — OpTyp:i atamibIk 13re ®aTaThlH 4 ailIbIK epKeK KO3bUIapAblH OaKbliay COMBIC HOTHXKeENIepi

Kepcerkimrep 4 aitnbIK (n-6 Gac) 7 ainbIK (n-6 6ac)
X+m X+m
Tipineit canMarbl, KT 37,5 39.5
¥1ma caaMarbl, KT 17,4 16,3
¥1ra msiFbIMbl, % 46,4 41,5
KyliipeIk canmarbl,Kr 2,22 2,65
KylipbIK mibIFeiMbI ,% 5,9 6,7
Twiki maid, kr 0,51 0,94
Imki Maii WBIFBIMBL, %0 1,4 2,37
CoiibIC calIMarbl, KT 20,1 19,9
CoMBIC MIBIFBIMEI ,% 53,6 50,3
Tasza et caamarbl, KT 12,9 12,8
Taza et mBIFEIMEL, % 74,3 78,9
Cyiiek canmarsbl KT 3,7 3,6
Cyifek mIBIFBIMBI ,% 21,2 22,1
Etrinik xoa¢ppumuenti 3,48 3,55

Coiibic HOTHXKENIEPIHE ColiKec, KecTe | aepekTepi 7 alliblK epKeK KO3bUIapAbIH Tipijiei canMarsl 39,5
Kr Ooutbir, 4 alibIK Ko3buiapaas (37,5 Kr) sKorapbl €KeHiH KopceTTi. Anaiina 4 aillibIK KO3bUIap/a yIia 5KoHe
COMBIC MIBIFBIMBI THiCIHIIE 46,4 % )koHe 53,6 % O6ombIm, 7 allNIbIK KO3bUIApMEH caibicThipranaa (41,5 % xoHe
50,3 %) 6aceim 6onabl. Kepicinie, 7 ailibIK KO3bLIapAa Mail YIMAChIHBIH )KUHAKTATYBI KYIICHII, KYHpPBIK



(6,7 %) xone imki Mai (2,37 %) IIBIFBIMBI )KOFAPBI ICHIeH e aHBIKTANIbI. Ta3a €T MIBIFBIMBI MEH €TTLIIK
koadduimenTi 7 albIK KO3bUIapAa dKoFapbl 00bIM, THiciHIe 78,9 % xone 3,55 Kypaabl.

Cy#eKTeH aXbpIpaTy *OoHE OOIIIEKTeY HOTHIXKECIHJE allbIHFaH JCPEKTEp €T IIBIFBIMBI MEH €TTLIIK
Kod(hpUIMEHTIHIH KaHaraTTaHAPJIBIK JIeHrehae ekeHiH kepcerti. JKammer, Capblapka KoWiapbl epTe
KETITYIMEH JKOHE JKOFaphl €TTi-MalJIbl KACUETTEPIMEH epeKIeIeHeIl, OYJI oappl €T OHAIpYy MaKcaThlHIa
nanganaHyFa THIMII €Tel .

Cyp.1. Coiibic ke3i

Kenreren enpepae conbly immriHme Ka3zakcranma yIKeH yiec caJMak KOWJIapra, COHBIH imniHae |
Kacka JEWiHTi TeJ coWbuiaabl. Anaiiia OHBIH OHIIpICI dJire HeiiH, eTTI-KYH/I JKOHE eTTi-Malibl KO
[IapyamnbUIBIFBIHA TOXKIpOuere enrisinred [Traisov, 2025].

CoHbIMEH Katap, KO3bUIAPJBIH €TIHIH XUMHSIBIK KYpPaMbl MEH TaraMJbIK KYHJIIBUIBIFBI 3€PTTEII.
2-KecTejie 9PTYPIIi ’KacKa COUKEC eTTIH bUIFa, aKybl3, Mail )KOHE SHEPTeTUKAIIBIK KYH/IBUIBIFBI KOPCETUITEH.
3epTTey HOTIKENIEpi KOPCETKEH IEH, Kac YIIFaiiFaH callblH bUTFAN Memepi azaitein (73,18 % — 61,64 %), mait
meutmepi aptThl (6,44 % — 18,03 %), an akysI3 MeIIIepi calbICTRIpMaibl TYpakTsl 0omasl (19,19 % — 19,34
%). byt eTTiH OMOIOTUSUTBIK KYHIBUIBIFBI MEH YHEPTETHKAIIBIK MOHIH apTTHIP/IbI.

Kecre 2 — OpTyp:i )KacTarbl KO €TiHIH XUMHSITBIK KYPaMbI

Kepcetkimrep Kacel, ait

4 5 7 12
AKyBI13, % 19,19 19,92 20,24 19,34
Mait,% 6,44 12,50 15,02 18,03
bliran, % 73,18 66,55 63,74 61,64
Kym, % 1,09 1,03 1,00 0,99
pH 5,77 5,73 6,08 6,00
OHepreTUKaIblK KYHIbUIBIFBL, KJDk | 713,98 954,07 1080,06 | 1178,72

Maii MeH aKybI3 MeJIILEpPiHiH 63apa OaiIaHbIChl aWKbIH 00IMaca J1a, MaiiIbIH 6Cyi aKybI3 MOJIIIEPiHIH
CaJIBICTBIPMAJIBl TYpJ€ a3alOblHA BIKMAJ e€Teldl. 4—7 alNIbIK KO3bUIap eTiHJe aKybI3apAblH eciMiHe Coiikec
TaraMJIbIK ’KOHE OMOJIOTUSUIIBIK KYH/IBUIBIFBI )KOFaphl €T aJIbIHATHIHBI OalKasa Ibl.

Kecre 3 — OpTyp:ni kacTarbl KOWIapIbIH TaFaMIbIK KYHIBUIBIFEI, %

Kacsl, aiiel | bloran | Mait AKyBbI3 Kyn OHEPIETHIATBIK KYHIPLIBIFE,
kJx
4 77,69 |6,21 14,77 1,35 598,75
77,64 | 6,78 14,24 1,36 609,33




|7 |7338 [11,76 [13,63 [137 | 788,68 |

JKac eckeH caifblH OYIIIBIK €T aKybI3JapbIHBIH OCY1 XKoHE YIalap/IblH aKybl3 KYPaMbIHBIH a3at0bl €T
IIMKI3aThIHBIH CalachIHbIH JKaKcapybiH kopcete . COHbIMEH KaTap, aMUHKBIIIKBUIIBIK KYpaM MEH TaFaMIbIK
KaCHETTEepliH KOFapbl JIeHr el 4 ailiibIK Ko3buiap/a Oaiikanassl, OyJ1 Ke3eH 1€ €TTIH AOM/IIK )KoHE OMOIOTHSITBIK
KYHIBUIBIFBl MAKCUMAaJIbI O0JIa bl

Ko3butap eTiHiH aMUHKBIIIKBUIIBIK KYpambl 3epTTeni. 4-kecreze 4, 5, 7 :xoHe 12 allnblK KO3bUIapabIH
OYJIIIBIK €T YJMAchHIAFbl 18 aMUHKBIIIKBUT (OHBIH iITiHAE 8 ayBICTHIPBIIMANTBIH) MOJIIEpP] KOPCETUITEH.
Hormxkenepre coiikec, kacka OaillaHBICTBI aMHUHKBIIIKBUIIAPIBIH TEMe-TeHIIr Oalikamaabl, Oy eTTiH
OMOOTHSUIBIK KYHABUTBIFBIH aHBIKTANTBI.

Kecrte 4 — OpTyp:i kacTarbl KOW €TiHIH KypaMbIHIaFbl aMUH KBIIIKbUIIAP

AMUHKBIIIKBLIIAD, Kacsl, ait

/100 r Genka 4 5 7 12
AcrnapruHoBasi KbIILKbUI 2,18 2,11 2,06 1,63
Tpeonun 1,16 0,95 0,90 0,88
Cepun 1,15 0,82 0,78 0,78
I'myramuHoBas kuciaora 5,39 4,44 3,88 3,22
OxcHUnponuH 129,63 122,02 109,80 92,18
IIponun 0,87 0,71 0,58 0,63
Tnunmn 1,93 1,62 1,58 1,76
Ananun 0,92 0,76 0,74 0,74
Bamun 1,56 1,12 1,05 0,96
MeTnonuH 0,54 0,45 0,38 0,26
Uzoneiinun 1,15 1,08 1,04 0,67
Jlewmuu 2,73 2,37 2,33 1,67
Tupo3un 0,81 0,74 0,67 0,65
®deHn anaHuH 0,97 0,77 0,81 0,75
I'ncrusnna 0,65 0,55 0,51 0,52
JInzun 3,27 2,97 2,41 2,42
ApruHuH 1,18 1,0 0,75 0,94
Tpunrodan 0,12 0,06 0,05 0,18
CyMMa aMHHOKHUCIIOT 26,54 22,63 20,49 18,59
~ % mpoTernHa 27,4 23,82 21,56 19,55
CymMa AybICTBIpBIIMAiTHIH | 11,47 9,88 8,93 7,76
aAMUH KBIIIKBUTIAPHI

Hotmxkenep kepceTkeH e, 6ac aMUHKBIIIKBUTAAPABIH JKaIbl Mestepi 26,55-ten 18,57 /100 r 6enokka
TIeiiiH a3aiica, aybICTHIPBUIMANTBIH aMUHKBIIIKBLIAAP 11,8—7,77 r apanbireinga e3repin otblp. Ochlnaiima, ey
KYH/IBI €T 4—7 aliJIbIK KO3blUIap/1a aHBIKTAJIIbl, COHIBIKTAH OJIAP bl OCHI JKaC apajbIFbIH/IA COMYFa YCHIHBLIA B
XUMUSUIBIK ~ Kypamfa — colikec, €T OeJiKTepiHiH TaraMAbIK KYHIBUIBIFBI ~ TOMEHJETri/el:
xambacc, JKaybIpblH, apKaiblK, IIam, Tec KaObIpra, MOWBIH, KYWBIMIIAK >KOHE CHPBIK. OPTYpIi
OemikTepmiH 4 alIbIK Kacka OalIaHBICTBI XUMUSUIBIK KypaMbl 3€pTTENil, KecTede KOPCETUITCH.
Kecte 5 — Ko3bl eTiHiH O6IKTepiHIH XUMUSIIBIK KypaMbl KecTeie (4 aiiybIK)

Benmexkrepain bliran, % Maii, % Kyn, % AKybI13, %
aTaybl

Kanbac 66,2 14,7 0,9 18,3
MotibiH 68,5 14,9 1,2 15,7
KaysIpbiH 69,7 13,5 0,8 15,5
Apka 71,2 10,8 1,1 16,6

Tec 68,8 14,7 0,8 15,5
[anasip 73,76 7,77 1,14 17,33
Cupak 69,68 11,33 1,16 17,85
Kyitprmimak 72,47 5,57 1,22 20,76




3epTTey HOTHXKeNepl KOpCEeTKeHJeH, KO3bUIapAblH €T OeJIIeKTepiHAe >Kajmbl aKybl3 MeIIIepiH/e
(20,45-22,10 %) aliTapnbiKTail aiiblpMaIIbUIBIK OalikanMassl. J[oHekep YINMaHbIH aKybI3bl HETi31HEH Iar,
KYWBIMIILIAK, CUPAK >KoHE KaObIpra OeiriHae, al OYIIIIBIKET aKybI3bl — dKaybIPbIH XKoHE TOC KaObIpra Oeirinae

aHBIKTAJIIBL.

6-KecTe/e KO3bIIapIblH €T OOJIIKTEPiHAeT] a30Thl Oap KOCHUIBICTAPABIH Kypambl kepceTinreH. Kecre
JIEPEKTEpiHEe COMKec, KaNIbl a30T MOJIIEPl MEH SKCTPAKTUBTI a30TThI 3aTTap/blH JCHTEHl TTIH opTYyp:i
OeIKTEpiH/IEe CalBICTBIPMANbl TYPAE TYPAKThl. AN TOJBIK KYHIbl aKybI3AApABIH YJIECl >Kalmbl aKybl3
MmeniepiHiH 80—-86 %-biH Kypaiiapl. COHBIMEH Karap OKCHUIPOJMH MEH TpUNTO(haH Memepi OYIIMIBIK eT
aKyBI3bIHBIH OMOJOTHSUIBIK KYHABUIBIFBIH JKOHE €TTiH HO3IKTITH CHMATTAWThIH MaHbI3Ibl KepceTKimrep 0o-
JIBIT TaOBLIA/IbI.

Kecte 6 — 4 aitnbIk KO3bI €TiHIH OpTYpJ1i O0IIKTEepiHET1 a30ThI 0ap KOCBUTBICTAPABIH Kypambl (KECIH/II
MaccacbiHa % eceOiMeH)

Kepcetkim Kambac Apka YKaybipsiH

M S M S M S
Kanmst azot, % 2,78 0,15 2,68 0,13 2,73 0,67
DKCTPaTHBTIA30T 3aTTaphl, %o 0,27 0,03 0,24 0,63 0,25 0,64
TombIK KYHBI aKybI3 (3KaJIbl aKybI3Fa% ) 86,2 2,2 80,4 1,4 84,6 3
TonbIK KYHABI aKyBI3IBIH TOJBIK KYHABI eMecakybl3fa | 6,3 43 5,6
KATBIHACHI
OKCHIIPOJIHH, MI/T aKybI3Fa 16,5 2,8 22,8 2,6 20,8 3,6
TpuntodaH, M/t aKkybi3ra 14,5 1,5 14,4 1,3 14,7 1
Tpuntodan, OKCUIPOIUH 0,85 0,1 0,6 0,67 0,72 0,01
Jlabwuini kosnaren (% Kanmbira) 11,6 16,7 13,5

7-xectene 3epTTey HOTIIKENEpiHEe COWKec, KO3bUIApJBbIH OpPTYpJi €T OeJiKTepiHAe KOJUIareHHIH
MeJIIIepi, THAPOTEPMUSIIBIK dCEPTe Ce3IMTAIIBIK KOHE MEXaHUKAIIBIK OEPIKTLUTIK IeHT el e3repeai. MbIcasbl,
apka OeJliriHze KolareHHiH TepMOoJIabUiIb1 (GPaKLUsACH] )KOFAphl, a1 MOMBIH MEH TOC KaObIpFa OeJiKTepiHie
TOMEH. byJ1 KepceTKIITep eTTiH TEKCTYpalbIK KACUETTEPiH, OHJIeY OapbIChIH/Ia OHBIH OEPIKTIrl MEH HA31KTIT1H
Oaranayra MyMKiH/IK Oepei.

Kecte 7 — 4 ailnbIK K03bI €TiHIH 06JIKTEpiHIH KAaTThUIBIFbI

Bemnikriy ataysr Iuxi erri kecy | Ilicken etti kecy | M e x a H u k a 1 b K | Komnarensiy epyi, %
kymi, H Kymi, H OCpIKTUTIKTIH TOMEHEY,
%

XKambac 759 395 47,98 38,21
KaybipsiH 747 425 43,33 33,49
Apxka 811 337 58,63 61,3
Tec xaObipra 836 495 40,75 30,6
MotibiH 595 404 32,16 32,4
[Tauasip 1273 873 31,46 29,3
Kyitprmimax 1135 761 33,11 32,8
Cupak 1143 765 32,93 31,6

Ochbl MOTIMETTEP/ICH KOPIHIN TYpFaH/ai, KO3BUIAPABIH OPTYPdl €T OOJIKTepIHIH XUMHUSIIBIK JKOHE
(hMBUKa-XUMUSIIBIK KaCHETTEPl OJIAPJIbIH JKachlHA, OOJIKTIH OpHAJacyblHA KOHE OYIIIBIK €TTiH aTKapFaH
(GyHKIMSCBIHA OailIaHBICTBI OPKENKI ©3repil OThIpajbl. byn akmapar eTTiH TarFaMIbIK KYHIBUIBIFBIH
Oararay/ia )KoHE OHJICY TeXHOJIOTHUTAPBIH KETULIIPY A€ MaHbI3/IbI 00JIBIN TaObLTaABI. TaFaMHBIH CITHOPCEMEH
ayBICTHIPBUIMANTBIH MAHBI3/IbI 3aTTap TOOBIHA BUTAMHUHJIED JKaTaIbl. AJJaMHBIH TaMaKTaHy TOPTIOiHAEC MOHI
eTe JKOFaphl )KoHe OaphIHIIa aenaeHreH. Onap ar3aHblH Tipl KIeTKaJlapFa )KYPETiH XUMUSIIBIK peaKIUsHbIH
OMOJIOTHUSIBIK  KaToNMHM3aTOpbl. BuTamuuzep OapiblK OpraHIapbIHBIH JKOHE >KYHWENEpaiH TIPIIUIriHIH
GYHKIUSIIAPBIH TYPBIC aTKapyFa KaxeT

Koit erinae TaramMablK MaHBI3BI 30p, ©31HEH EUIHOPCEMEH aJIMAacThIPbUIMAWTBIH BUTaMHHIEP Oap.
Omnapra B1 (tnamun), B2 (pubodmasun), B6, K, PP, manTOTeH KBIIKBLIBI, (DO KBIIIKBIIBI, XOJUH JKOHE
MaiiJTel OesikTepiHae crepapud MeH E ButamuHi xkatajasl. Epecexk agam yiriH TOymKTIK KaxeTTumk: Bl — 1,7
mr, B2 — 2 mr, PP — 19 wmr.



3epTTey KopceTKeH e, BUTaMUHEPIiH Mediepi ap Oenikte Oipaeit emec, B1 xone B2 Butamunnepi
»)ambac TieH apka-oen OesikTepinae kerr, ain PP Buramuni 6apisik OesikTep/e mamMameH Oipei.

ETTiH OWOJOTHSUIBIK KYHJBUIBIFBIH aMUHKBIIIKBUIIAPE MEH BHUTAMHUHJCP MOJIIIEpi, COHai-aK
KallHaI-IiCy KacHeTi aHbIKTai bl KapbiH jxackiHa OailIaHBICTHI TPOTEOTUTUKAIIBIK (epMEHTTEPIiH (TIETICHH,
TPUIICHH) dCEPi €T aKybI3bIHBIH MICY KbIIAaM/IbIFbIHA OaHIaHBICTBI: aKybI3 MOJIIIEp] KOoFaphl Ooca, eT basy
miceni [Bai xxone T.6., 2024].

Kecte 8 — Ko3bI eTiHiH opTypi1i O6JiKTepiHIeri BATAaMUHIEp Moepi (4 aiibIK)

Yrici B, mr % B,, Mr % PP, Mmr%
XKambac 0,079 0,133 2,21
Apka 0,087 0,146 2,25
Kaysipsia 0,066 0,113 1,84
Moiibia 0,067 0,105 1,76
Tec 0,059 0,102 1,85
Haugsp 0,045 0,084 1,76
Kyiipmmiak 0,052 0,085 1,65
Cupaxk 0,053 0,081 1,61

Kecte 9 — BemikTepi OoiibiHIIIA KO3BI €TIHIH CIHIMAUTIT (4 ailJIBIK)
Yrici CiHIMiIIri, MI' THPO3HH/T aKybI3Fa
[encun Tpuncun Cymma

JKambac 10,6 10,3 20,8
Apka 10,4 10,1 20,6
YKaybipsi 8,6 9,7 18,4
Tec 8,7 10,2 18,8
MoiibiH 8,5 9,6 18,2
Hanxep 7.8 9,4 17,3
Kyiipimiak 7,8 9,2 16,7
Cupax 7,7 9.3 16,8

ETTiH Tyci MUOTTIOOMH KOHIICHTPAIUSACHIHA )KOHE TeMIIK MUTMEHTTIH KBIIIKbUIIAHYbIHA OaiiIaHbICThI
e3repir, KOHbIPJaH kKacblUl TYCKe JAeHiH aybicabl. by Tyc eTTiH GanFbIHABIFbL, HO3IKTIT XKOHE JOMIUTIrIMEH
TBIFBI3 OailIaHBICTBI. 3epPTTEY HOTHIKENEpl CHEKTPOKOJIOPHUMETP apKbUIbI AlbIHFAH KOHE TYCTIK IIKala
OolibIHIIA aiiblpMambUIbIKTap anbikTasFa (Kecre 10).

Kecte 10 — Koil eTiHiH OediKTepiHiH TYCTIK cunaTTapsl (4 aiiibIK)

bemixrep arays Tycrik Mine3nemeci
L(kapbIKTBIFBI) | a(KBI3BLI) B (capsbI TYC)

YKambac(OKapTeuait Oymibik eti) | 38,97 15,48 4,00
JKaysipsia (TpexrnaBas mbimma) | 37,82 13,26 3,10
Apka 41,87 12,43 1,14
Tec(anapIHFbI OOTIri) 37,58 9,85 1,43
Moiibia 38,87 23,74 8,32
[Hanasip 33,17 28,69 5,23
Kyiibiminax 38,98 29,55 3,18
Cupax 38,37 29,76 3,12

Ko3bI eTi 5k0Faphl JOM/IIK KOHE AUETATbIK KACUETIMEH epeKIleIeHEe Il CTepapUH MeJIIIepi ToOMeH, Mait
kypambiaaa E Buramuni kern. JKac yirraitFan cailblH Maii yJieci apThin, butFai Mesepi azasasl (Kecte 11).
Kecte 11 — [lIuki MalapIlH XUMHUSIIBIK KYpaMbl, %o

Maii ataynapsl 4 aiima 7 aiina
BUIFaJl Mait KYJI akyb13 | bliran Mait aKybI3 Kyn
Tepi acTs 50,7 354 1,2 12,6 15,4 76,7 6,8 1,3
uxi mait 40,2 45,1 1,2 13,5 15,1 79,6 4,8 0,9
Bynusik et apanbik 38,9 45,8 2,5 12,4 30,6 58,2 9,8 1,6

MalipiH TaraMIbIK KYHIBUTBIFBI OHBIH CIHIMIUTITIMEH JKOHE 0aIKy TeMIIepaTypachbIMEH aHbIKTaIaIbl;



AKALEMUSACHI

Tepire >KakblH OpHaJlaCKaH Manja OajKy TeMIlepaTypachl TOMEH, al TepIHIH TepeH KaOaThIHIa >KOFaphbl
oonazasl (Kecte 12).
Kecte 12 — [lluki mMaiasiH GU3NKAIBIK KACHETI

Maiinap araysl 4 aiima 7 aiina

t 6anky , °C Hon canst t 6anky, °C Non canst
TepiacTbt 453 33,6 437 34,7
LIMKi Mait 47,1 32,1 46,1 32,8
BymmbIk et apaibik 45,7 31,8 44,6 33,7

Koii eTi 9KONOTUsIBIK Kayinci3: KOOAIbT jKOHE HUKEIb MOJIIepl pyKcaT €TUITeH HOpMaJaH TOMEH
(ko6anbT — 0,007 mr/kr, HUKENs — 0,03 Mr/KT). By)1 KepceTkimn eTTiH Kayirnci3girid KaMTaMachl3 €Te/, aybip
MeTayap MEH NeCTULMATEP IIH KUHAKTATYbl MUHUMAJIIBI.

MUKpOKYpbUTBIM OOWBIHIIIA OYJIIIBIK €T TaJIIIBIKTAPBIHBIH OpHalacybl OesikTepre OalIaHBICTHI
e3repe/ii: MOMBIH O6JIIMIH/IE TAIIIBIKTAP THIFBI3 )KOHE TY3Y, CapKoJieMa Y3bIHIBIFbI 2,4—2,5 MKM, TuameTpi 24,8
MKM; KaybIPBIH 0OJIIMIH/IE TAJIIBIKTap apackl anmak, guamerpi 20,8 MkwM; xxamOac OemiMiHIAE TAIIIBIKTAP
€pKiH OpHaJIacKaH, capkojieMa Y3bIHABIFbI 4,0—4,3 MKM >k0HE Oy MHYIITIK Oenriiepi OaiiKkaaManIb.

KopbIThIHABI.

3eprrey Capblapka KOi TYKBIMBIHBIH 4 KOHE 7 alJIbIK €pKEK KO3bUTAPBIHBIH €T OHIMJIUIIT MEH carmachlH
Oaranmayra MYMKIHIIK Oepi. 7 ailyIbIK KO3bLIapAbIH Tipijiel caiMarbl 39,5 Kr Ooubll, 4 ailiblK KO3bLIApAaH
(37,5 xr) sx0oFapsl OoJica, 4 ailIbIK KO3bLIap/a YIa )koHe COibIC MIBIFBIMBI (46,4 % xone 53,6 %) 6acbiM OO IbI.
7 albIK KO3blIap/ia Mail YIINMachIHbIH )KUHAKTATYbI apTThl: KYHUPBIK MBIFBIMBIL 6,7 %, 111Kl Maii MIBIFbIMBL 2,37
% Oonapl. ETTIH XUMUSIIBIK KYpaMbl, aMUHKBIIIKBUIABIK JKOHE BUTAMHMHJIIK KYpaM >KOFapbl OMOJIOTHSIIBIK
KYHJIBUTBIKTBI KOPCETTI, ajl (PU3UKA-XUMUSIIBIK KOHE MHKPOCTPYKTYPAJIBIK KOPCETKIIITEp €TTIH HO3IKTIT1
MEH CIHIMIUTITIH Aonenaeai. Ayslp MeTangap MeJIIEpiHiH CAaHUTAPIIBIK HOPMaJaH TOMEH OOJybl OHIMHIH
AKOJIOTHSIIBIK Kayinci3airin pactaabl. XKammel, Capblapka Ko3bUIaphIH 4—7 aifJIbIK )KacTa COIO JKOFaphl caralibl
YKOHE OMOJIOTUSIIBIK KYH/IBUTBIFBI dKOFAPBI €T OHIPY YIIIH THIMII.
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Abstract. Proso millet (Panicum miliaceum L.) is a drought-resistant C, crop that demonstrates
exceptional adaptability to arid and semi-arid climates. This article investigated the relationship between
photosynthetic activity and yield performance in a global collection of 152 proso millet accessions from 21
countries, cultivated under field conditions for two consecutive years (2024-2025). The effective quantum
yield of Photosystem II (Y (II)) was measured using a MINI-PAM-II fluorometer at three developmental stages
(tillering, panicle emergence, and maturity) to evaluate how it affects yield. The results showed that in 2024,
higher Y (II) values during panicle emergence and maturity correlated significantly with grain yield, while in
2025, yield was instead associated with photosynthetic activity during tillering. These year-to-year alterations
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possibly reflect varying meteorological conditions that impacted which developmental phase became critical
for biomass accumulation. The analysis confirmed that while photosynthetic activity consistently influences
yield, the phase-specific impact depends on environmental stress dynamics. This research highlights the value
of Y(II) as a physiological trait for assessing stress adaptation and yield potential in proso millet and supports
its role as a promising crop for climate-resilient agriculture in water-limited regions.
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Annorauus. Koximri taper (Panicum miliaceum L.) — KyprakibUibikka Te3imMai C, NaKbuUibl, O
KYpFaK »KoHe >KapThUlail KYpFaK Janajbl KIMMaTKa epekie Oeimaeymrinik kepceteni. Makanana 21 ennen
anpiHFaH 152 KOMIMIi Taphl YATUIEPiHIH KahaHIBIK KOJUIEKIUACHIHIA (OTOCHHTETUKAIBIK OCICEHIUTIK TeH
OHIMJILTIK apachIHAaFbl OaillaHbIC 3€PTTENIl, ONap €Ki Kbul KatapbiHaH (2024-2025) mananblk Kargaiiia
ecipui. IT (Y(II)) hoToxyiieHiH THIM/II KBAaHTTHIK LIBIFBIMBI O©HIMAUTIKKE Kajlail ocep eTeTiHiH Oaranay
YIIiH ecin-AaMyAblH YII Ke3eHiH e (TyNnTeHy, amaKkTany xoHe micin-xeriry) MINI-PAM-II ¢mroopomerpi
keMeriMeH emnmenai. Hotmwxkenep 2024 >kbUlbl MIAIIaKTaHy >KOHE Micim-xkeTuny ke3inmeri xorapbl Y (II)
MOH/IEpi JOH OHIMIUTITIMEH alTapiIbIKTal KOppensausIaHFanbiH, ajl 2025 *KblUTbl OHIMIUTIK TYNITEHY Ke31HeT1
(hOTOCHHTETHKAIBIK OCJICEHIUTIKIICH OalIaHbICThl OOJFaHBIH KOPCETTI. METCOpONIOTHIBIK JKbUIIapFa
OaiiaHbICThI OMOMAaCCaHbIH KUHAKTATYbI BEreTallUsIIbIK Ke3eHIepre Tayel Il 3repiCiH TEOPUSIIBIK TYPFbIIaH
aHBIKTalIbl. DOTOCHHTETUKAIBIK OCJICEHAUIIK OHIMIUIIKKE YHEMl ocep €TKEHIMEH /e, CTaTUCTUKAJBIK
Tajjay BEreTaTUBTI KEe3eHIH KOpIIaraH OpTaMeH OailIaHBICTBI €KEHIH pacTaibl. byl (OTOCHHTETHKAIBIK
OemICeHIUTIKTIH Taphl NaKbUIBIHIAFI CTPEcCKe OelimMaeny i )KoHe OHIMIUTIK dJeyeTiH Oaranay yIiH
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Annorauust. Ilpoco (Panicum miliaceum L.) — 5To 3acyxoycToi4mBas Kynsrypa tuna C,, 1€MOH-
CTPUPYIOILAsl HCKIIIOUUTENIBHYIO IPUCIOCOOIAEMOCTD K 3aCyIUIMBOMY U MOJIy3acyllIMBOMY KiIuMarty. B nan-
HOM cTaThe uccienyercs BiausHUE (POTOCHHTETUUYECKON aKTMBHOCTU Ha YPO)KaWHOCTh MHUPOBOW KOJUIEKIIHH
npoca, Bkitovaromei 152 obpasua u3 21 cTpaHbl, HCIIBITAHHBIE B MOJEBBIX YCIOBHUSIX B TEUEHHUE JBYX JIET
(2024-2025). DddextuBHbIi KBaHTOBBIH BbIxox otocuctemsl I (Y(II)) usmepsiicss ¢ moMomsio Guryopu-
MeTpa MINI-PAM-II Ha Tpex craausx pa3BUTHs (KYLIECHHE, BHIMETBIBAHUE M CO3PEBAHUE) I OLIEHKH €ro
BJIMSTHUSL HA yPOXKaHOCTb. Pe3ynbraTsl mokaszanu, uto B 2024 roay Bo BpeMs (a3 BHIMETBIBAaHHS U CO3PEBAHUS
obutn Oonee Bbicokue 3HadeHus Y (1), 3HaYUTETHHO KOPPETUPOBABILUE C YPOXKAHHOCTBIO MPOCa, TOTA KaK
B 2025 rony yposkaitHOCTh OoJblle Oblia CBsi3aHa ¢ (POTOCMHTETHUECKOW aKTUBHOCTBIO BO BpeMs (a3bl Ky-
LICHMsI. DTU U3MEHEHUS B Pa3HBIX IOaX TEOPETUYECKU IIPOUCXOIAT U3-3a Pa3HBIX METEOPOJIIOTHYECKUN yC-
JIOBUH, KOTOpBIE BIUSIOT Ha TO, Kakas (a3a pa3BUTHA CTaja Haubosiee 3HAYUMMOMN /17151 HAaKOIUIEHUsT OrMomac-
cbl. CTaTUCTUYECKUI aHaIU3 MOATBEPAMI, YTO, XOTS (POTOCUHTETHYECKAs aKTUBHOCTh IIOCTOSIHHO BIIMSIET Ha
YPOXKANWHOCTh, BIMSHUE BETE€TAaTUBHOM (Da3bl CBSA3aHO C BIMSHUEM OKPYKAIOIICH Cpeibl. DTO MOJYCPKUBACT
BakHOCTH Y (II) Kak ¢u3znonorundeckoro npru3HaKa s OIEHKH aIallTalliy K CTPECCY U MOTSHIHAIa YpoxKan
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HOCTH ITPOCa M MOATBEPIKIACT, YTO MPOCO SABIISAETCSA NEPCIIEKTUBHOM KYJIBTYPOH Ul CTAOMIBHOTO CEIILCKOTO
XO3SICTBA B PETMOHAX C OTPAaHNYCHHBIMU BOIHBIMH PECYpPCaMHU.

Kurouesble ciioBa: mpoco, Panicum miliaceum, ¢porocuntes, Y (I1), MINI-PAM, ypokaiftHOCTb, 3acy-
XOyCTOMYHUBOCTb.

Jas uutupoBanusi: Abylkairova, M.M., Tsygankov, V.I., Tsygankov, A.V., Yesimbekova, M.A.
(2026). Photosynthetic activity impact on proso millet (panicum miliaceum 1.) yield based on two-year field
measurements // [3nenictep, Hotmxkenep — MccnenoBanus, pedynbratel. Vol. 28. Is. 1. Number 109. Pp. 66—
73. [Ha pycc.]. https://doi.org/10.37884/1-2026/07.

KoH(pIMKT HHTepecoB: aBTOPHI 3asIBIISIOT 00 OTCYTCTBUU KOH(IJIMKTA MHTEPECOB.

bnazooapnocms: Paboma 6vinoineHa 8 pamkax npocpammuozo gunancuposanus Munucmepcmea
cenvckozo xosaticmea Pecnyonuxu Kasaxcman no npoepamme 267, BR22885305 «Breeding and genetic
technology for the development of systems for long-term storage, restoration, monitoring and rational use of
agrobiodiversity, as the basic basis for improving breeding programs of RK».

Introduction.

Proso millet (Panicum miliaceum L.) is a cereal crop that was domesticated more than 7,000 years ago
in Asia [Hunt et al., 2008: 5; Zhao, 2011: 295]. Today, it is still an important crop culture thanks to its short
growth cycle, high water-use efficiency, and resilience to drought [Habiyaremye et al., 2017: 361-371]. These
physiological advantages make it a promising candidate for climate-resilient agriculture.

Photosynthesis is one of the main factors of crop growth and yield formation, as it provides necessary
assimilates for biomass and grain filling [Long et al., 2006: 315]. Photosynthesis can be measured in different
ways: CO, uptake, light intensity analyse, and chlorophyll fluorescence tracking. One of such indicators is the
effective quantum yield of Photosystem II (Y (II)), which shows how much of the absorbed energy is used for
photochemistry and can serve as an early marker of potential productivity [Rascher et al., 2000: 1397].

In proso millet, the efficiency of photosynthetic activity, particularly during developmental stages such
as tillering, panicle emergence, and grain filling, plays a crucial role in determining yield potential. In some
research on millets, increases in Y(II) and the photochemical quenching coefficient were accompanied by
grain yields reaching 6.5 t ha™! and improvements in nitrogen-use efficiency [Sharma et al., 2017: 361]. These
findings confirm that monitoring Y (II) can be a reliable tool for forecasting proso millet yield.

One of the keys to drought resilience is the C, photosynthetic pathway. C, plants have a carbon-
accumulating mechanism that suppresses photorespiration and enhances photosynthetic efficiency under
intensive light and temperature conditions [Cheaib et al., 2025]. Proso millet exemplifies these advantages:
it can efficiently fix carbon even under drought, heat, and limited carbon dioxide [Habiyaremye et al., 2017:
1961]. Consequently, it exhibits high water-use efficiency, producing grain yield with far less water than most
cereals. For example, proso millet can produce a yield with only about 300 mm of annual rainfall, while corn
or rice would fail under such a moisture deficit [ Ventura et al., 2022: 609].

Proso millet drought adaptability makes it a valuable crop for cultivation in marginal lands. It is often
cultivated on soils with minimal or no irrigation. Also, proso millet shallow water use means that it leaves
deeper soil water reserves intact, which benefits subsequent crops in rotation. Proso millet tolerates a wide
range of soil conditions; thus, proso millet can be cultivated on poor, sandy or saline soils where few other
grains can prosper.

Recent initiatives such as «The International Year of Millets» by the FAO are re-evaluating proso
millet as an alternative to water-intensive crops, with the goal of enhancing agroecosystem resilience and
reducing irrigation demand [FAO, 2024]. Overall, the physiology and C, metabolism of proso millet is the
basis for high productivity in unfavourable conditions of marginal environments.

In the Republic of Kazakhstan, multiple researchers conduct studies on proso millet: they explore
the diversity and the useful agronomic features of the crop [Kobernitskiy et al., 2023: 253; Dyussibayeva
et al., 2024]. However, few articles analyse the possible link between proso millet potential yield and its
photosynthetic activity. In this work, this relationship is studied based on two years of observation data.

Materials and methods.

Photosynthetic activity of the proso millet (Panicum miliaceum L.) collection, which includes 152
sample varieties from 21 different countries (Table 1), was measured for 2 consecutive years (2024 and 2025).



Table 1. Proso millet collection content by origin

Part of the world Country of origin Number of samples
Central Asia Kazakhstan 40
Kyrgyzstan 1
Tajikistan 2
South Asia Afghanistan 6
India 8
Iran 1
Pakistan 2
West Asia Turkiye 15
East Asia China 8
West Europe Belarus 1
Belgium 1
Germany 2
France 1
East Europe Hungary 1
Russia 51
Ukraine 9
North America Canada
South America Argentina 2
Total 152

The main soil pre-cultivation treatment was carried out in the spring before sowing. The collection was
sown on the experimental plot field of Barayev Research and Production Centre for Grain Farming in the end
of May for 2 years in a row: on the 31st of May in 2024, and on the 28th of May in 2025.

Agrotechnical operations were carried out according to the technology recommended for the region.
The selection material was sown mechanically using an SSFK-7 seeder at a rate of 300 seeds per square meter
in two repetitions. Sowing order was the following: the distance between sowings was 10 cm, the depth did
not exceed than 5 cm, there were 18 sowings per row. The standard variety (Saratovskoye 6) was planted at the
beginning of the first row and at the end of the last row. For some varieties, manual sowing was chosen with
a frequency of 50 seeds per square meter due to the small number of seeds of the corresponding variety in the
collection. Photosynthetic activity was measured during the phases of tillering, panicle emergence, maturity.
Measurements of Y (II) were taken with MINI-PAM-II portable fluorometer, leaves of 10 random plants were

measured for each sample variety (Figure 1).
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Obtained data was analysed with statistical tools such as Excel and RStudio.
Results and discussion.
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Fig. 2. Box plot of photosynthetic activity of three phases of proso millet in 2024
(1 - tillering, 2 - panicle emergence, 3 - maturity)

The obtained results were drastically different from year to year. In 2024, measured Y (II) was distributed
in a more uniform way: we can clearly see the differences in Y(II) among the phases, with the photosynthetic
activity increasing with the next phase (Figure 2).

In 2024, for the phase of tillering, photosynthetic activity varied from 0,5 to 0,83, and the median was
0,62. For the phase of panicle emergence, the data varied from 0,48 to 0,86 with the median at 0,72. For the
phase of maturity, the data variation was narrow (from 0,86 to 0,94), the median was 0,9.

In 2025, Y(II) data was quite different. There was much more variation among and inside the phases.
Also, in 2025 the panicle emergence phase was more photosynthetically active than the maturity phase (Figure
3). In 2025, for the phase of tillering, photosynthetic activity varied from 0,42 to 0,83, and the median was
0,60. The data varied from 0,72 to 0,9 with the median at 0,85 for the phase of panicle emergence. Concerning
the maturity phase, Y(II) varied from 0,63 to 0,89 and the median was 0,83. So, comparing the years 2024
and 2025, the phases of tillering are quite comparable with little variation between the years, but the other
ones showed less stability. Analyse of variance was used to study the obtained results and correlate proso
millet yield and photosynthetic activity. In 2024, there was a correlation found between yield and the factor of
photosynthetic activity at the phases of panicle emergence and maturity (Table 2).
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Fig. 3. Box plot of photosynthetic activity of three phases of proso millet in 2025
(1 - tillering, 2 - panicle emergence, 3 - maturity)



Table 2 — Analyse of variance between yield and photosynthetic activity during the phases of tillering,
panicle emergence, maturity in 2024

Phases Df Sum Sq Mean Sq F-value Pr(>F)
Tillering 1 1583 1583 0,068 0,795
Panicle emergence 1 160040 160040 7,151 0,00832%*
Maturity 1 108453 108453 4,773 0,0305*

In 2025, there was no such correlation discovered. However, yield was correlated to the factor of

photosynthetic activity at the tillering phase (Table 3).

Table 3 — Analyse of variance between yield and photosynthetic activity during the phases of tillering,

panicle emergence, maturity in 2025

Phases Df Sum Sq Mean Sq F-value Pr(>F)
Tillering 1 100216 100216 5,159 0,0245*
Panicle emergence 1 52 52 0,003 0,959
Maturity 1 335 335 0,017 0,897
Analyse of variance also was used to highlight the dependance of yield on the factors of sample variety
and year (Table 4).
Table 4 — Analyse of variance between yield and sample variety and year
Analyse of variance Df Sum Sq Mean Sq F-value Pr(>F)
Sample variety 152 3072423 20213 239,7 0,00416**
Year 1 114431 114431 5,297 0,022%*

So, in 2024, the phases of panicle emergence and maturity impacted the final yield, but in 2025,
it was the tillering phase which became the key factor. The differences we have observed may be due to
the fact that different stages of development were decisive in different years. The next research supports
that idea: in a study on the adaptation of proso millet to the Mediterranean climate, SPAD values
(indirectly reflecting chlorophyll content and photosynthetic potential) remained high until flowering
and then declined sharply until full maturity (9). The authors noted that meteorological conditions varied
greatly from year to year (2019 was characterised by a cold spring followed by heat waves; 2020 was
very dry in spring; 2021 was a combination of drought and heat) and that these differences could have
affected the speed of the early phases and could have changed which stage became limiting for the yield.

We suppose that in the year 2024, favourable conditions allowed for rapid tillering, and stress
manifested itself closer to the emergence of the stem and grain filling, so it was photosynthetic activity during
the panicle emergence and ripening phases that determined the size of the harvest. However, in the year of
2025, when lack of heat delayed early growth, activity in the tillering phase proved to be the most important:
intensive photosynthesis at this stage allowed sufficient leaf area and the number of productive shoots to
form, and the subsequent phases only consolidated the potential achieved. In such years, the later stages could
take place under more favourable conditions, so their contribution to yield differences was less noticeable.

Conclusion.

When interpreting the results, the weather conditions and stress factors of each year should be taken
into account. Photosynthetic activity is always important, but its impact on the final yield shifts to the phase
that, under specific conditions, becomes a bottleneck in biomass formation.
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Abstract. Ensuring food security is focused on the development of wheat cultivars characterized by
high yield potential, resistance to phytopathogens, and tolerance to adverse abiotic environmental factors. In
this context, breeding for disease resistance occupies a key position in modern breeding programs, as prom-
ising cultivars must combine high productivity with a complex of agronomically valuable traits that ensure
yield stability and grain quality. In the southeastern region of Kazakhstan, winter wheat crops suffer signifi-
cant damage from rust pathogens (Puccinia) and bunt (7illetia). At the same time, the majority of the tested
cultivars and breeding lines are susceptible to these pathogens. Therefore, the identification, evaluation and
use of new sources of resistance remain urgent tasks in wheat breeding. The aim of this study was to assess
the resistance of winter wheat breeding lines to the major fungal diseases. Immunological evaluations were
carried out under artificial infection conditions (N 43.238193°, E 76.696753°) at the experimental station of
the Kazakh Scientific Research Institute of Agriculture and Plant Growing. The paper presents the results of
phytopathological assessment of breeding material and the selection of resistant forms. As a result of the study,
lines resistant (R) to yellow rust and common bunt were identified, representing valuable immunological ma-
terial for further breeding. The combination of high productivity with disease resistance is considered a key
factor in accelerating the development of competitive cultivars for grain-producing regions.

Keywords: winter wheat, breeding lines, phytopathogen, rust, bunt, resistance, breeding, immunity
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AHHOTAUMs. ABBIK-TYJIK KayllCI3AiriH KaMmTamachl3 €Ty, HETi3IHEeH MOFapbl ©HIMAUIITIMEH,
¢duTonarorenzepre TO3IMIUINIMEH OHE KoJalichl3 aOMOTHKAJBIK OpTa (hakTopiapblHa OEpiKTIriMeH
epeKlIeNeHeTiH Ouaail copTTapblH IIbIFapyfa OarbITTanfraH. OcbiFaH OallIaHBICTBI aypyFa Te3IMJIUIIriHE
OarbITTaNIFaH FBUIBIMU JKYMBICTAp, 3aMaHayU CENEKIMUIBIK OaFapiaaMarap/ia *KeTeKIi OpbIH ajajibl, ce0edi
NEPCHEKTUBTI COPTTAP — OHIM TYPAKTBUIBIFBl MEH JOH CallachblH KaMTaMachl3 €TeTiH, MIapyallbUIbIK-KYHIbI
Oenrijep KeIIeHIMEH YIUTAcThIpbUIYbl THiC. Ka3aKCTaHHBIH OHTYCTIK-IIBIFBIC aliMaFblHIAa KY3[iK Oujaii
erictepine TaT aypynapblHblH (Puccinia) xoHe KapakyieHiH (7illetia) KO3ABIPFBIITAPBl AUTAPIIBIKTAN 3USH
kentipeni. byn perre 3eprrenren copt yiariiepiHiH OackiM OeJiiri aranFaH HaTroreHjepre cesimTal OoJbIIn
Tabbutagbl. OcbiFaH OalIaHBICTHI KaHA TO3IMALIIK KO3/epiH aHbIKTay, Oarayay jKoHE MHaijanaHy CeleKIH-
STIBIK JKYMBICTBIH ©3€KTI MIHJeTTepl Oobll Kaja Oepeai. ATalFaH 3epTTeyliH MakKcaTbl KY3/1iK OumanbIH
CEeNeKIUSUIBIK JIMHUSUIAPBIHBIH HETI3r1 CaHbIpayKyJlak aypyjapblHa Te3IMIUNriH Oaraiar, ipiktey OOJbI.
VIMMyHONOTHSUIBIK 3epTTeyJiep *acaHIsl HHGeKIusublK (oH xarpaiibiaaa (N 43.238193°, E 76.696753°)
Kazak eriHmzik >koHe eCiMJIIK MIapyalllbUIbIFbl FHUIBIMU — 3€PTTEY MHCTUTYTBIHBIH TOXIPUOEIIK eriCTiriH-
ae xKyprizuial. JKymbIcTa CeNeKIUsUIbIK MaTeprainFa (UTONaToI0rMsIIbIK Oarasay JKyprisy *oHe Te31Ml Y-
riiep/i ipikTey HOTHKeNepl YChIHBUIFaH. 3epTTey KOPBIThIHIBICH OOMBIHIIIA Caphbl TATKA ’KOHE KATThl KapaKyH-
ere To3imai (R) nuHusIap aHBIKTAIBII, OJap O/1aH dpi CeNEKUHUs YIIIH UMMYHOJIOTHSJIBIK TYPFbIIaH KYH/IbI
Marepuai peTiHae YChIHbLIaAbl. JKoFaphel OHIMAUIIKTI aypyaapFa TO3IMIUTIKIIEH YHIecTipy, ToHAI TaKbUIAap
ecipUIeTiH aiMaKTap yIliH 6acekere KaOineTTi copTTap/bl XKeel MbIFapyablH ey (JakTopsl OOJbIIN Ta-
ObLIAbI.

Tyiiin ce3aep: Ky3mik Oujai, celeKIUsUIbIK JUHUUIAp, (uTomaroreH, TaT, Kapakyie, TO3IMILIIK,
CeNeKIUsl, IMMYHUTET
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AnHoTtanus. O6ecrneyeHue nNpogoBOIbCTBEHHOI 0€30MaCHOCTH OPUEHTHUPOBAHO HA CO3JJaHUE COPTOB
MIIEHUIIBI, OTINYAIOIINUXCS BBICOKON YPOXKANHOCTHIO, YCTOMYMBOCTHIO K (PUTOMATOT€HAM U TOJIEPAHTHOCTHIO
K HEOIaronpusTHHIM a0MOTHYECKUM (DakTopam cpenbl. B 3TOM CBsA3M CeNekius Ha yCTOWYUBOCTh K 00JIe3-
HSM 3aHUMAaeT KIIF0U€BOE MECTO B COBPEMEHHBIX CEJICKIIMOHHBIX MPOrpamMmax, MOCKOJIbKY MEePCIIEKTUBHEIE
copTa JIOJDKHBI COYETaTh MPOIYKTUBHOCTh C KOMILJIEKCOM XO3SIMCTBEHHO — IIEHHBIX MPU3HAKOB, 0OECIICUH-
BAIOIIMX CTa0MJIBLHOCThH YpOXKasi U KauyecTBO 3epHa. B roro-soctounoM pernone Kazaxcrana 3HauuTenbHBIN
yiiep6 moceBaM 03MMOM IMIIIEHUIIBI HAHOCST BO30YIUTENN PIKaBYMHHBIX 3a0oeBaHui (Puccinia) 1 TOIOBHU
(Tilletia). Tlpu 5TOM OGONBIIMHCTBO UCHBITYEMBIX COPTOOOPA3IOB XapaKTEPUIYIOTCS BOCTIPUUMYHBOCTHIO K
JAHHBIM aroreHam. B cBs3M ¢ 3TUM H3yueHHE, OLIEHKA U KCIIO0JIb30BAHUE HOBBIX HUCTOYHUKOB yCTOWYUBO-
CTH OCTAIOTCsl aKTyaJIbHBIMU 33J]JauaMU CENIEKIIMOHHOM paboThl. Lenbio HACTOSIIEero NCCIeIOBAHUS SBIISIACH
OLIEHKA YCTOMYMBOCTH CENEKIMOHHBIX JTMHUI 03UMOI MIICHUIIBI K OCHOBHBIM IPHOHBIM 00J1e3HsM. IMMyHO-
JIOTUYECKHUE UCCIIEOBAHUS MPOBOIMINCH B YCIOBHSIX UCKYCCTBEHHO — HH(EeKIImoHHOTO poHa (N 43.238193°
E 76.696753°), Ha skcriepuMeHTalbHON 0aze Ka3axckoro HaydyHO-HCCIIE0BATEILCKOTO HHCTUTYTA 3eMIIeIe-
JIUS U pacTeHueBOJICTBA. B paboTe mpencTaBieHbl pe3yinbTraThl GUTOMATOIOTMYECKOM OLIEHKH CEJIEKIIMOHHOTO
MaTtepraia u oToopa yctouuuBbix ¢opM. [lo nrtoram mccienoBaHuii BeISIBIEHBI JIMHUH, ycToWuuBbie (R) K
KENTON prKABUMHE W TBEPAOUN TOJOBHE, MPEACTABIAIONINE UMMYHOJOTHYECKYIO LIEHHOCTD IS TaJIbHEHIIEH
cenekuuu. CodyeTaHne BHICOKOM MPOYKTUBHOCTHU C YCTOMUYUBOCTHIO K OOJIE3HSIM pacCMaTPUBAETCS KaK OIpe-
NENSIOINN (PaKToOp, YCKOPEHHOTO BBIBEICHUS KOHKYPEHTOCIIOCOOHBIX COPTOB IS 36PHOCCIOIINX PETHOHOB.

KawueBble caoBa: o3umas nuieHuya, celeKyuoHHvle TUHUU, GUMONAMOEH, PHCABUUHA, 207108HS,
VCMOUYUBOCMb, CeNeKYUsl, UMMYHUMEm
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Beenenue.

Ozumas nenuna (7riticum aestivum L.) sBIs€TCS OTHOM U3 KIIFOYEBBIX ITPOJOBOJILCTBEHHBIX KYJIBTYP
Kazaxcrana, urpasi BaXXKHYIO poJib B 00€CII€UEHUH TPOJOBOJILCTBEHHON 0€30MacCHOCTH CTPaHbl M CTa0MIIb-
HOCTHU arpapHoro cekropa. OgHako €€ NpoayKTUBHOCTh B 3HAUYUTEIbHON CTEIIEHH OTPAaHUYUBACTCS BO3JCH-
CTBHEM OMOTHYECKHX CTPECCOB, CPEeI KOTOPBIX IpUOHbIe O0Ie3HM 3aHUMaIOT Benylee mecto [Koishybayeyv,
2018; Dubekova u ap., 2021]. B ycnoBusix roro-socroka Kazaxcrana, xapakTepu3yOIuXcsi O1aronpusiTHHIM
JUIsL pa3BUTHSI IATOTEHOB COYETAaHUEM TEMIIEPAaTYPHOTO peXMMa U BIaKHOCTH, OCOOEHHO IIUPOKOE pacIpo-
CTpaHEHHUE MOIYyYaroT prKaBYMHHBIEC O0JIe3HH — Oypas p)KaBuMHA, JKeTasl pKaBuyuHa U cTeOneBasi prkaByu-
Ha, a TaKKe TBEpJas rOJOBHSA, BHI3BIBAIOIINE CYIIECTBEHHbIE MTOTEPH ypoXkas M yXyAlIEHHE KauecTBa 3epHa
[Dubekova u np., 2023; Rsaliyev S., Gultyaeva u np., 2025; Rsaliyev u np., 2025].

P>xaBuunnbie TpulHI (P triticina, P. striiformis, P. graminis) OTIU4arOTCsl BBICOKOW aJanTHBHOM CIIO-
COOHOCTBIO, OBICTPHIM (POPMHUPOBAHUEM HOBBIX pac U BUPYJICHTHBIX MOMYJIALUN, UYTO IPUBOJUT K yTpare 3(-
(eKTUBHOCTH paHee BHEAPEHHBIX 'eHOB ycToitunBocTu [Abugalieva et al., 2021; Sudnikova u np., 2025]. Uc-
cie0BaHus, poBenéHHbIe B KazaxcTane, CBUIETENBCTBYIOT O 3HAUUTEIIbHBIX U3MEHEHUSIX PacOBOTO COCTaBa
BO30Y/IMTEIS KEITON PrKaBUMHBI 32 TIOCICTHUE JACCATUIICTUS U MOSBICHUH (OPM, BUPYJICHTHBIX K IITUPOKO
HCIIONB3yEeMbIM TeHaM ycroiuuBocTH (Y79, Yri8, Yr26, Yr27) [Rsaliyev u np., 2025; Dubekova u np., 2023].
AHaNOTUYHbIC TEHACHIIUH OTMEUAIOTCS U 11l Oypoil pyKaBUMHBI, CTEOIEBOI PKaBUMHBI, UTO MOBBIIIAET PUCK
snuduToTHil ¥ TpedyeT NOCTOSIHHOTO OOHOBJIECHHUS CeNIEKIMOHHOTO MaTepuaia [Maulenbay u ap., 2025].

Hapsiny ¢ pkaBUMHHBIMH 0OJI€3HSMM, CEPbE3HYIO YTPO3y Ul 03UMOM MIIEHUIIBI IPEJICTaBIIsAET TBEp-
nas ronoBHs (1. laevis, T. caries), cnocoOHasi BbI3bIBaTh notepu ypoxas 10 30 % u 6onee [Dutbayev u ap.,
2020; Madenova u ap., 2021]. 3aboneBannue HE TOIBKO CHMKAET YPOXKAWHOCTh, HO U PE3KO YXY/IIAET TEX-
HOJIOTUYECKHE U KOPMOBBIE KauecTBa 3€pHa, Jiesiasg ero HEeMPUTOIHBIM /ISl UCIONIb30BaHusA. B 310l cBs3M
BO3pacTaeT 3HAUCHUE BBISBICHUS U BHEIPEHUS F€HETUYECKU YCTOMUMBBIX COPTOB, KaK 3KOJOrn4yecku 0e3o-
MAaCHOTO ¥ SKOHOMHYECKH I(P(HEKTHBHOTO CIIOCO0a 3aIUThI PACTCHUH, MTO3BOJISIONIETO CHU3UTH 3aBUCUMOCTh
OT XMMHUYECKHUX (PYHTHIMI0OB 1 MUHUMU3UPOBAaTh HErAaTUBHOE BO3JIEHCTBUE HA OKpYkarollyto cpeny [Lunzer
u ap., 2023].

CoBpeMeHHBIE UCCIIEIOBAaHHS B 00IACTH CEIEKIIUN 03UMOM MIIICHUIIBI BCE B OOJIBINEH CTETIEHN OpUEH-
TUPOBaHbI HA UCIOJIH30BAHUE TEHETHUECKOTO Pa3HOO00pa3 st MUPOBOTO FeHO(OHIA, BKITIOYast MECTHBIE COPTA,
MHTPOTPECCUBHBIE JINHUK U (DOPMBI, TOJTyYEHHBIE C YYaCTHEM JAUKHUX BUJOB MiIeHHUIbI [Motsnyi u ap., 2022].
[TpuMeHeHne KOMIIEKCHOTO MOX0/a, COUYETAIOIIET0 MoJIeBble (PUTONATOIOTMYECKUE OLICHKH, UCTIBITAHUS Ha
HCKYCCTBEHHOM HMH(EKIMOHHOM (OHE M MOJIEKYIIPHO-TEeHETUYECKUI aHaIN3, MO3BOJISIET HE TOJIBKO BBISB-
JSITh YCTOMUMBBIE TEHOTHUIIBI, HO M UIEHTU(GUIIMPOBATh d3PPEeKTUBHBIEC TeHbI ycToitunBoctu (Lr, Yr, Sr, Bt), a
TaK)kK€ XpOMOCOMHBIE TPAHCIOKAllMK, 00eCIIeYnBAIOLINe TOJTOBPEMEHHYIO 3amuTy pactenuit [Dubekova u
ap., 2023; Rsaliyev u ap., 2025; Mohan u ap., 2025].

Oco0y10 aKTyaJbHOCTh IPUOOPETAET CEeNIEKINS Ha KOMIUIEKCHYIO U JIOJTOBPEMEHHYIO YCTOMUNBOCTD,
COYETAIOIIIYIO MOJIEBYIO (BO B3POCIION CTauU pacTEHUs) U FOBEHUJIbHYIO YCTOMYUBOCTh K HECKOJIBKUM MaTo-
reHam ogHoBpeMmeHHo [Abugalieva u np., 2021; Maulenbay u ap., 2024]. Beinenenue HCTOYHUKOB U JJOHOPOB
YCTOMYMBOCTH, aJallTUPOBAHHBIX K YCJIOBHUAM Oro-socroka KazaxcraHna, sIBIS€TCS BaKHOM IIPENIIOCHUIKON
U1l CO3/1aHUS1 HOBBIX BBICOKOIIPOAYKTUBHBIX COPTOB O3UMOM MILIEHUIIBI C TOBBIILIEHHBIM UMMYHOJIOTHYECKUM
MOTEHIIMAJIOM M CTAOUIBHOHN yPOXKalfHOCTBIO B YCIOBHUSAX HApaCTAIOIIETro (PUTOMATONIOTHYECKOTO AaBICHHUS.

B cBs3u ¢ 3TUM, 1I€NIBI0 HACTOSIILIETO UCCIIEOBAHUS SIBIIETCS OLEHKA U UCIIOJIb30BAaHUE IIEPCIIEKTUB-
HBIX JIMHUU O3UMOM MIIEHUIIBI I CEJIEKLIUU HAa YCTOHYHNBOCTh K OCHOBHBIM IPUOHBIM OOJIE3HSIM B YCIOBHUSAX
1oro-soctoka Kaszaxcrana.



AKALEMUSACHI

MeToabl 1 MaTepHAaJIbI

MIMMyHOJIOTHYECKHE HCCIIEeOBaHUS TpOBeAeHbl Ha Ioro-Boctoke Kazaxcrana (N 43.238193° E
76.696753°) B crenuagIM3UpPOBAHHOM CTAaIlMOHApPE JAOOpaTOPUU MMMYHHUTETA W 3alluThl pacTeHnid Kazax-
CKOI0 HAy4HO-UCCIIEI0BATEIbCKOIO NHCTUTYTA 3€MJICIENNS U PACTEHUEBOACTBA. M3y4eHbl HNMMYHOIOTHYE-
CKHE TOKa3aTeJIn COPTOOOPA3IOB 03UMOM MIIICHUIIBI U3 MUTOMHUKA KOHKYpcHOTro coprouctbitanus (KCH)
— 53 cenekIMOHHBIX JIMHUU (Tabnuua 1), onpeneneHsl UX COCTOSHUE YCTOMYMBOCTU K TPUOHBIM (hUTOMATO-
reHam. CeNeKITMOHHBIA MaTepuaj OIEHUBAJICSA B YCJIOBHSIX MCKYCCTBEHHO-MH(EKIIMOHHOTO (JOHA pKaBYH-
Hbl (Puccinia) v ronoBuu (Tilletia). B mepuoxa uccienoBaHus, aHaTM3UPOBaHA UMMYHOJIOTHYECKAast [IEHHOCTh
MEePCIEKTUHBIX JTUHUM O3UMOM MILIEHULIBI K MOIYJISIIUU namo2eHos B peruoHe. B kauecTBe cTaHIapTOB UC-
noJb30Baiichk copra Anmansl, XKerbicy, CreknoBuanas 24, borapHas 56 U BOCIpUUMUUBBINA 3apyOeKHBII
COpPT-UHIUKATOP MOrocco, KOTOpbIi 00ecrieunBa JOCTAaTOUHOTO 00pa30BaHMs MHOKYIIFOMA U pacipocTpaHe-
HUS UH(DEKLIUH.

Tabnuna 1 — CenekiiMOHHBIA MaTepUal O3UMOM MIIIEHUIIBI

No No Nen/m | Ne karanmora/muanu | Ne ni/m No

wn KaTtayiora/TTMHAN KaTasora/IMHAN
1 20521-1 19 22315-1 37 20388-7
2 18411-1 20 19051-4 38 19980-6
3 18410-1 21 21144-4-1 39 20389
4 21266-3 22 22180-1 40 20841-2
5 20197-17 23 21692-2-1 41 20948-8
6 20052-9-4 24 22161-1 42 18792-4
7 21141-5-5 25 22208-2 43 18952-1
8 20982-2 26 19434-5 44 18792-14
9 21203-11-3 27 19488-22 45 19401-7
10 21583-4 28 19670-1 46 19405-1
11 22030-10 29 20061-12 47 19051-11
12 22082-5 30 20114-13 48 19251-3
13 20437-9 31 20114-16 49 19439-3
14 21106-2-5 32 20009-6 50 19488-1
15 21303-1-3-1 33 20156-3 51 19995-2
16 22255-2 34 20156-4 52 19806-3
17 22279-1 35 20176-1 53 19980-4
18 22257-3 36 20388-3

WNHokymupoBaHUE CEeMSH 03MMOM MIIIEHUIIBI CITIOpaMH TBep Ao TosioBHH (Tilletia) ocymecTBISLIIOCH, 32
HECKOJIbKO JIHEH 710 moceBa nonyssinuei naroreHa. Crenens nopaxeHus (%) TBEp0i roJOBHEH OLEHUBAIH
B MIEPHOJI «BOCKOBOH crienocTu» 3epHa. JlJig yHU(PUKAUU JaHHBIX 10 YCTOHYMBOCTU K T'OJIOBHEBBIM 3a00-
JICBaHUSM M pa3MeIIeHHsI COPTOOOPA3IOB B OIMpPEIeICHHBIE KJIACChl YCTOWYMBOCTH HMCIIOIH30BaIACh IIKAa
[Krivchenko, 1987]:

0— BbICOKasl yCTOMYHUBOCTD, IIOPAXKEHNE OTCYTCTBYET;

I — npakTHueckas ycTOHYUBOCTD, IOpakeHUe He npesbimaeT 10 %;

II — cnaGast BOCIPUUMYMBOCTb, TOPAKEHUE HE MpeBbIIaeT 25 %;

II1 — cpenHsAs BOCIPUMMUYHUBOCTD, MOpaXxkeHue He 6omnee 50 %;

IV — cunbHas BOCHpUUMYHUBOCTB, opaxkeHue oomnee 50 %.

WMHOKYIALIMIO M3yd4aeMOro Marepuaja B INEPHOJ BETreTalud IPOBOIMWIM CMECBIO YPEIUHUOCIIOP
Puccinia striiformis, Puccinia triticina ¢ TanskoM B cootnomeruu 1:100, ¢ Harpyskoii 20 mr criop/m? [Roelfs
u np., 1992]. IlepBrbrit yuet O6one3Hel OCYIISCTBISIM B HaYaIe €€ MPOSBICHUS, TOCIEAYIOIINE — C HHTEpBa-
aoM 7 — 10 cyTOK 10 «MOJIOYHO-BOCKOBOM CIIEJIOCTU» 3€pHA. B KauecTBe KpUTEPUEB OLIEHKU HA YCTOMYUBOCTh
K BO30yauTento pocasyunsl 06111 TUN uHpexuu (IT) u crenens nopaxenus (%). Tun undexnumn ycranapnu-
Banu 1o mkaine [CIMMYT, 1986]:

0 (MMMYHHBIN) — CUMITOMBI IOPAXKEHUS OTCYTCTBYIOT;

R (ycToilunBblil) — MEJIKHE OTJENIbHBIE HEKPOTUUECKHUE 30HbI, HET IIYCTYII,

MR (yMepeHHO yCTOHYMBBII) — MEJIKHE MYCTYJIBI OKPY>KEHBI XJIOPO3HBIMU ¥ HEKPO3HBIMHU IATHAMU;



MS (ymepeHHO BOCIIPUUMYMBBII ) — ITyCTYJIbl CPETHUX Pa3MEPOB, HET HEKPOTUUECKHUX, HO MOTYT OBbITh
XJIODOTUYHBIE MATHA;

S (BocnipuMMUMBBII) — MyCTYIbI OoblINE, O€3 XJI0p03a U HEKPO3a.

Crenens nopaxenus (%) pactenuil onpeaesnsiy mo moaudumnupoannoit Ko6oom mkane [Peterson u
ap., 1948].

Mereoposornueckue mapaMmeTpsl B MEPHOI HCCIeT0BaHUN ObLIH 3a(UKCHPOBAaHBI METEOCTAHIUEH
KasHUM3uP (iMetos).

AHanu3 OCHOBHBIX MOKa3aresiel 1 00paboTKa TaHHBIX BHIMOIHSINCH C UCTIOJIIb30BAaHHEM MTPOTPaMMBbI
Excel u B mporpammuoii cpene R (v4.1.3) ¢ ucnons3oBanuem Heooxoaumsbix naketoB (R _Core Team. R: a3bix
u cpeoa ona cmamucmudeckux eviuucaenuil; R Foundation for Statistical Computing: Bena, Actpus, 2023.
HoctynHo onnaita: https://www.R-project.org/).

Pe3yabTaTsl U 00CyKIeHUE

MeTteoponoruueckue ycinoBus 3a 2022—2025 IT. mokazanu pa3aIudHyl CTETICHb OJaroNpUsTHOCTH JIJIs
pa3BuTHusl Bo3OyauTenei 6onesneir. Hanbonee OGmaronmpusiTHeie ycioBus oTMedannch B 2024 romy, koraa B
BECEHHUI MepHo HabIoAalI0Ch COUETaHUE YMEPEHHBIX Temnepatyp Bosayxa (12,8—-17,6°C) u 3HauuTens-
HOro KoiuuectBa ocajakoB (111,3 mm B ampenie u 121,2 MM B Mae), 4TO criocoOCTBOBAJIO aKTUBHOMY Pa3BU-
THIO U pacnpocTpaHeHuto Bo3Oyaurteneil. B 2022 roxy nmoroaHbsle yCIOBHs TakkKe XapaKTEpU30BaIUCh Kak
OTHOCHTENIbHO OJIarOTNPHUSATHBIE BCIEACTBUE JOCTATOYHOTO YBIXHEHHUs, 0coOeHHO B Mae (145,4 mMm), mpu
TemIneparype, OMM3Koi K ONTUMaNIbHOW A1t MHpUUupoBaHus pacteHuidt. B 2025 rogy oTMedanuch yMepeHHO
OraronpusTHBIC YCIOBHS TS Pa3BUTHA O00JIE3HEH: IPU OTHOCUTEIHHO BHICOKUX Temrieparypax (15,7-20,8°C)
KOJIMYECTBO OCAJIKOB OBIJIO CPETHUM, YTO CIIOCOOCTBOBAJIO MPOSBICHUIO HH(EKIIMU Ha paHHUX 3Tanax Bere-
taruu. Hanmenee OnaronpusitHble ycinoBus HaOmonanuch B 2023 rofy, korna aeguuut arMocpepHbIX 0caa-
KOB, 0COOEHHO B HIOHE (4,3 MM), OrpaHMYMBAll pa3BUTHE M paclpoCTpaHeHue Bo3OyaurTeneit 6one3nel (Ta-
omuna 2).

Ta6mmma 2 — [TorogHsie ycnoBHs 3a BpeMs MpoBeAcHUS uccienoBanus, 2022—-2025 rr.

Mecsn Temnepatypa Bozayxa, °C Ocanku, MM
2022 2023 2024 2025 2022 2023 2024 2025
Amnpenb 16.7 11.9 12.8 15.7 46.8 68.2 111.3 57.2
Maii 19.0 17.2 17.6 20.8 145.4 43.4 121.2 80.4
WroHb 243 24.6 24.5 25.6 359 43 19.7 17.1
Hions 26.5 27.1 25.0 27.7 15.1 33.6 85.2 9.6
Cpennuit 21.6 20.2 19.9 22.4 60.8 37.3 84.3 41.1

B pe3ynbraTre MMMYHOJIOTHYECKHX OIICHOK B TIOJIEBOM CTallOHApe Ja00opaTopuu UMMYHHUTETA U 3a-
muthl pacteHui (N 43.238193° E 76.696753°), nzyueHsl COCTOSTHUSI YCTOMYMBOCTH CEIEKIIMOHHBIX JTMHUU
03UMOI MIIIEHUIIBI K BO30OynuTesiM 6os1e3Hu. B ycnosusx nndekimonnoro GpoHa, copra ctanaapTsl borapnas
56, CrexnoBunnas 24, Anmansl u JKeTwicy mopaxanuch Bo3oyautenem no 40-5S0MS, a copT-muHIUKATOP
Morocco noka3biBaj BOCIPUUMYHUBOCTD ¢ TUIIOM peakiuu 100S. UMMmyHOOrM4eckas oieHKa CeJeKIIMOHHO-
ro MaTepuaia B IEPHOJ BereTalluyu BhISIBUIIA KaK YCTOWYMBBIX K >kelToM pikaBunHe (R), cpeaneycToiiunBbIx
(MR), Tak u BocnpuuMuuBbiX (MS—S) nunuu (nuarpamma 1).

Cpenu n3yd4eHHOro MaTepuaia 03MMOM MATKOW MIIEHULIbI, TPEICTABICHHOI0 53 CeIeKIMOHHBIMU JIU-
HUSMH, OBITU BBIICNICHBI YcToWuuBbIe (R) muHMM, TOT/IA KaK psill BOCIPHUUMYUBEIX 00pa3IoB ObBUT BRIOpaKoO-
BaH. B pe3ynbprare MMMYHOJIOTHYECKOM OIICHKU K BUIaM PikaBUHMHEI (P, striiformis, P. triticina) yCTaHOBIICHO,
9TO M3 BCEro Habopa m3yuyaemoro marepuana 3 auHuH (5,7%) MPOSBUIN YCTOWYUBOCTD, a 4 muauH (7,5%)
XapaKTepU30BAJIHNCh CpeIHEeH yCTOHUMBOCTHI0. OcTanbHble 00pa3ibl MOpakKaIUCh BO3OYIUTENIMHU O0Ne3HeH
B pa3JIMYHOM CTEMEHH, NPOosiBIsisa TUH peakiuu MS—S. Cenekuus Ha yCTOHUHUBOCTD K 00JI€3HIM OINpeaesIsieTcs
MHOTUMH (paKTOpamu, cpeir KOTOPHIX peliaroliee 3HaYeHUe UMEIOT CUCTEMHBIN KOHTPOJIb B3aUMOACHCTBUS
X0311Ha ¢ maroreHoM. Heo0XoaumMo moCTOsSsHHOE BHEPEHHUE HOBBIX, PA3HOPOAHBIX M0 MPOUCXOKICHHUIO Tep-
MOIIIa3M, ¢ 0ojiee BBICOKUMU YPOBHAMU YCTOWYMBOCTH U CTAOMIIBHOCTH, YTO CBSI3AHHO C OBICTPHIM MOSIBIIC-
HUEM arpecCUBHBIX pac BO30yauTeneil 0oje3Hel, BUPYICHTHBIX AJIsl IIUPOKO BO3/ETBIBAEMbIX COPTOB MIlIe-
HUIIBI.
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[Muazpamma 1. IMMYHOIOTHYIECKHE TI0KA3aTEIH CEIEKIIMOHHBIX JIMHUKA O3UMOM IIIEHHIIBI K IOMYIISIIUN PXKABIHHBI
(P, striiformis, P. triticina)

B 3aBucumocty ot peakuuu Ha Bo30ynutenst TBepoi ronosui (Zilletia), uccienyemble CEIEKIIMOHHBIE
JMHUU 03UMOM MSTKOH MIIEHUIBI ObLIH PaHKUPOBaHbI HA: ycToituuBeie: 7 munun (13 %), ciabo BocpurM-
yusble: 18 muauu (34 %), cpeaneBocnpuumunBeie: 16 munuu (30 %), cunbHO BocnipunMuuBbie: 12 aunuu (23
%) (muarpamma 2).

ITo pesynbTaraM MpoBEIEHHBIX OLEHOK BBIACICHHBIN OJIOK yCTOWYMBBIX (OPM SBISETCS LIEHHBIM I'e-
HETMYECKUM MaTepuasIoM M MEePCIEeKTUBHBIM JJOHOPOM YCTOMYMBOCTH K MATOTEHY B CEIEKIIMU O3UMOH ilie-
HUIIBI.

Tilletia tritici

W YCToAYMBRIH
W Chafo BOCNpHHMYHBLIH
® CpeaHe BOCNpPHHMHYHBLIH

B CHABHO BOCNPHHMYHELIH

JMuazpamma 2. IMmyHOIIOTHYIECKAst XaPAKTEPUCTUKA CEJIEKIOHHBIX JINHAM 03UMO# MINEHHUIIbI K BO30yquTeno TBepaoi ronosuu (7illetia
tritici)

[TpakTdeckas EHHOCTh M HOBU3HA HAMU MPOBOAMMON HAYyYHO-HUCCIIEAO0BATEIBCKON pabOThI — OlIeH-
Ka ¥ 0TOOP NePCHEKTUBHBIX T€HOTHIIOB, (POPMUPOBAHNE HOBBIX MMTOMHHUKOB ycToiuuBoctu (ITYD), ms pac-
[IMPEHUS TEHETHYECKOTO Pa3HO00pa3usl MIICHHIIBI.

Takum 00pa3om, MPOBOTUMBIEC HAyYHBIE MCCIEIOBAHUS MO OLIEHKE M OTOOPY MCTOYHUKOB YCTOMYH-
BOCTH, SIBJISIFOTCSI BaKHOM 4aCThIO CENEKIMM HA UMMYHUTET. Takoi moaxos Mo3BOJIsIET KOHTPOJINPOBATh U C
BBICOKOM TOYHOCTBIO aHAJIN3UPOBATh YCTOMUYUBOCTD NEPCIIEKTUBHBIX T€HOTUIIOB, KOTOPBIE IPOXOAAT MOCTO-
SIHHbIE (PUTOMATOIOTUYECKUE TECTHI (PUCYHOK 1).



Puc. 1. IMMyHOMIOrH4ecKas OlieHKa CeJICKIIMOHHBIX JINHUHM 03MMOI1 IIIICHUIIBI HA YCTOWYNBOCTE K (PUTONATOTEHAM: a —
YPEIHHUOCTIOPHI XKENTOMN prkaBuntbl (Puccinia striiformis f. sp. tritici) u 6ypoit pxxasunnsl (Puccinia triticina f. sp. tritici),
(photos: S.B.Dubekova, 2024)

B xone ananuza quHaMuku putonaroreHHoi Harpy3ku B 2022—-2025 rr. ycTaHOBJIEHBI BapraOesbHas
JUMHAMUKa MOKa3aTeliell y ucciel0BaHHbIX Bo30OyauTeneit 6onesneit — Puccinia striiformis, Puccinia triticina
u Tilletia tritici. Ananu3 Bxiarouan @akrop 1 (Bug natorena), @akrop 2 (reHOTUI NIIEHULIBI — TUHUHN) U Dak-
Top 3 (rox HaOIrOEHUs ) ISl OLIEHKU MHTEHCUBHOCTH MOpa)keHus (Tadbmuia 2).

Tabmuna 2 — Jlnana3zon noka3zareneit kodddurmenta nadexuu (CI) p>kaB4uHBI U CTETICHH ITOpaXkae-
MocTH (%) ronoBHeit (2022-2025 rr.)

OOBexT ITapamerpsl 2022 2023 2024 2025
Puccinia striiformis Min 8.0 4.0 24.0 4.0
Mean 14.0 12.0 36.5 9.0
Max 20.0 20.0 40.0 16.0
Puccinia triticina Min 20.0 4.0 12.0 4.0
Mean 30.5 12.0 23.0 8.0
Max 50.0 20.0 40.0 12.0
Tilletia tritici Min 16.70 10.50 35.60 11.80
Mean 73.47 62.33 59.35 47.50
Max 94.00 83.80 85.70 74.30

B 2024 rogy ormeueH pes3kuil Bcruieck mokaszarens (36,5), yTo ykasbIBaeT Ha 3MU(DUTOTUHHBIN
ron Puccinia striiformis, COMPOBOXIAIOIIMICS TOCIEAYIONUM PE3KUM CHUXEHHeM. Puccinia triticina
JEMOHCTPHUPYET OOLIYI0 TEHACHINIO K CHIDKEHHUIO TIOKa3aTelel ¢ BRICOKOW BapraOebHOCThIO B HAYaIbHBIN
nepuop HabmoneHuit (2022 r.). Crenenp nopaxaemoctu Tilletia tritici iMeeT YCTOMUUBYIO HHUCXOJSIIYIO
JUHAMUKY, B pe3yJbTare 0TOopa ycTOWYMBBIX 00pa3noB. [Ipu sToM amminuTyaa BapraOelIbHOCTH OCTAETCs
BBICOKOM, UTO yKa3bIBaeT Ha COXpPaHEHHUE MOTEHIINATFHOI0 HHPEKIIMOHHOTO (oHa BO30yIUTENei.

B2024rony purocanuTapHas CUTyalus XapaKTepru30Baslach Kak SIUPUTOTUIHHAS, UTO TOATBEP>KAAETCS
PE3KUM YBEITMUEHHEM CPETHUX U MaKCHUMAJIbHBIX MTOKa3aTeNei MopaXeHus 1o CPABHEHUIO ¢ TPEAbLAYIIUMHU
rogamMu HaOmroneHuil. CyIIeCTBEHHbIM POCT MHTEHCHBHOCTU pa3BUTUSI OOJIE3HU CBHJIETEIBCTBYET O
(GopMHpOBaHUN KOMILJIEKCA OJIArONPUATHBIX (DAKTOPOB sl peanu3anii HWHQPEKIHOHHOTO MOTEHIHAaIa
NaToreHoB. B ycioBusX »MU(UTOTHHHOIO TOAa OIEHKAa YCTOMYMBOCTH JIMHUM IPHOOpeTaeT o0colyro
JMarHOCTUYECKYIO 1IEHHOCTh, MOCKOJIBKY IO3BOJISIET BBIIBUTH (DOPMBI C pEalbHOM, a HE MOTEHIMAIbHON
ycroitunBocThio. Takum 00pa3oM, MOJy4YeHbl BBICOKOMH()OpPMATHBHBIC MJaHHBIE JUIS CpPAaBHUTEIHHOMN
XapaKTepUCTUKH COPTOOOpA3IOB, OTpPAXKAIOUIME pEaKIHI0 PACTCeHUH B YCIOBHUAX IOBBIIICHHOTO
MHQPEKIMOHHOTO (POHA M MAKCUMAJIbHOM HANPsHKEHHOCTH ATOCHCTEMBI.
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BeiBOABI.

B pesynbrare mpoBeIeHHBIX OLIEHOK M Y4ETOB MOpa)kaeMOCTH 00pa3loB, JaHa UMMYHOJOTHYECKas
XapaKTepUCTHKA CeJeKIIMOHHOMY MaTepuainy. Cpenu u3yyaeMoro Marepuasa BbIISIUIUCH TUHUH C YCTOMYH-
BocThIO (R) — 5,7 % u co cpenneii ycroitunBocthio (MR) — 7,5% « xentoii p>kapunne (Puccinia striiformis
f. sp. tritici), a TakKe ¢ yCTOWYMBOCTHIO K TBepoi rosioBHe (Tilletia tritici) —13% nuHUN 03UMOM MIIIEHUTIBI.
KommnekcHol ycTOHUMBOCTBIO K IBYM BuJaM OOJIE3HEH — JKENTOH pKaBUMHE M TBEP/IOM TOJIOBHE BBIACIHU-
nace 1 muams — 2006112 (Mmmynnas —78 x Kapacait). K ogHomy Bumy BO30yauTemnss — jKEITOW prkaBuMHE
YCTOMUYMBBIMU BbIACTHINUCH 2 uHUU — 194345 (9201-14 x Canans), 20389 (OKanen x Hasz), a co cpenneit
ycroituuBocThbio 4 uuun — 1948822 (9179-15-1 x Haz), 209488 (9201-19-2 x 9182-5-1), 1879214 (Paran x
Ha3z), 194393 (Atlas x Ha3). [Ipaktuueckas ycroituuBocts (10 10%) Kk TBepaoii roioBHEe oTMEUeHa y 7 TMHUHN
— 212663 (Ketsicy x SWW 2/121), 209822 (SWW 1/97 x Apam), 204379 (Lusanovka x Maiipa), 2006112
(Mmmynnas -78 x Kapacaii), 2011416 (Kusin x Ha3), 199806 ((Onakc 26 x Kristal) x CreknoBunnas -24),
208412 (Oktava x YKanbrH). [lepcrieKTUBHBIC JTMHUM 03UMOM TIIIICHHUITBI, BBIJICJICHHBIC B X0J1€ UCCIICOBAHMS,
SBJISIFOTCS [IEHHBIM MaTepUajioM MOBBIIIECHUS UMMYHOJIOTHYECKOTO MOTEHIMAIA CO3/IaBAEMBIX COPTOB U Ipe/I-

JlararoTcs aJjisd CCJICKIMKY Ha UMMYHUTCT.
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Abstract. To improve wheat yield, it is crucial that varieties exhibit tolerance to abiotic stresses such
as drought, as well as resistance to biotic threats, including leaf rust (Puccinia recondita). Leaf rust is one of
the most destructive diseases of wheat in Kazakhstan, causing yield losses of up to 40-60 % during epidemic
years, particularly in the northern and central regions. The aim of this study was to conduct a phytopatholog-
ical assessment under natural field conditions to evaluate the resistance of 52 spring wheat lines cultivated in
the Almaty region to leaf rust and drought stress. The phytopathological assessment revealed nine accessions
exhibiting an immune reaction (IT-0) to leaf rust. These included the following genotypes: line 22 ChS, Lute-
scens 30, Lutescens KS 14/09-2, Lutescens 1300, Sibirskaya 21, OmGAU-100, Lutescens 3/04-21-11, Tyu-
menskaya Yubileynaya, Lutescens 443, and Silach. Based on biomass assessment, 38 accessions were selected
with high normalized difference vegetation index (NDVI) values ranging from 0.55 to 0.69. Two accessions,
Novosibirskaya 41 and Erythrospermum 24841, were distinguished by early heading. Structural analysis iden-
tified seven accessions with greater plant height (75-85 cm). Spike length measurements showed that three
accessions had spike lengths exceeding 10 cm. Seventeen accessions were characterized by a high number
of spikelets per spike, contributing to the formation of large spikes. Based on the number of grains per main
spike, 20 accessions showed average values, while 23 accessions exhibited a high grain number. Thirteen ac-
cessions demonstrated the highest grain weight per main spike, exceeding 1 g. The maximum thousand-kernel
weight (42 g) was recorded in the wheat accession Stepnaya 245. Overall, the results indicate that under the
conditions of the Almaty region, the majority of spring wheat accessions are susceptible to leaf rust. Therefore,
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the use of leaf rust-resistant accessions is recommended for wheat production.

Keywords: spring wheat, abiotic stress, drought, biotic stress, phytopathology, leaf rust, NDVI, dis-
ease, resistance
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AnHoTauus. bunail eHIMAUIITIH apTThIPY YLIIH COPTTapblH a0MOTHUKAIIBIK KYH3€eTiCTepre, MbICAJbI;
KYPFaKIIbUIBIKKA, COHJal-aK OMOTHKAIBIK Karepiepre, COHBIH imriHae KoHbp TaTt (Puccinia recondita)
aypybIHa TO3IMILTIr aca MaHbI3ab1. KOHBIp TaT aypysl, KazakcTanma Ougai i €H KayinTi aypyIapbIHbIH 0ipi
00T Ta0BUTAABL. O 3MU(DUTOTHSUIBIK KBUIIAPHI, dCIPECce CONTYCTIK KOHE OPTAIBIK OHipIep e, oHIMHIH 40-
60%-ra neiiin sxoranybiHa ceben 00iybl MYMKiH. ByJl 3epTTeniHIeH dKYMBICTBIH MaKCaThl: AJIMaThl OOJIBICHI,
eric aNlKambIHAa eTiareH 52 jKa3IblK Ouaal TUHUSUIAPBIHBIH KOHBIPTAT MATOTCHIHE JKOHE KYPFaKIIBLUIBIKKA
TO3IMIUTITIH aHBIKTAY YIIiH, TAOMFU €ric ajKam >KaraalblHaa (UTOMOTANOTHSIIBIK Oaranay >KYMBICTAphIH
Kyprizy 6ossl. JKa3aplk Ouai yiruiepiin KOHbIp TaT aypyblHA TO3IMILIITIH (PUTONATONOTUSIIBIK Oaranay
notmkenepinne, (IT-0) uMMyHABI peakius TaHBITKAH 9 Oumail ynriiepi aHbIKTaNbIHABI onapra: Jluaus 22
UcC, Jrwotecuenc 30, Jlrorecuenc KS 14/09-2, Jlrorecuenc 1300, Cubupckas 21, OMI'AY-100, JIrot. 3/04-
21-11, Tromenckas roOuneiinas, Jlrotecuenc 443 sxone Cunau. bumail ynrinepin Oaranay HOTHXKECIHIE
Omomacca MHACKCI KoFaphel HoTHXke KopceTkeH, (NDVI) kepcetkimrepi 0,55-0,69 apansirpiana Oonran 38
yJariiep ipiktenin anblHAbl. EpTe Macakrany mep3iMi OOHbIHINIA €Ki Ouaail yaruiepl aHbIKTaJIbIHABI OJap;
HoBocubupckas 41 »xone Oputpocnepmym 24841. KypbUlbIMABIK Tajfay >XYMBICTApbl HOTHXKECIHIE,
©CIMIIKTIH OMiKTiTi OOiBIHIIA (75—85 cM) sKOFapbl HOTHKE KOPCETKEH 7 Omail ynrinepi aHbIKTaIbIHABL. Ma



VATTBIK F INbIM
AKALNEMUACHI

CaKThIH Y3bIHJIBIFBI eley HoTmxkeciHae 10 cM-JeH ackaH yul yari epekuieneHai. Macakrarbsl Macakuianap
caHbl OOMBIHIIA, YJIKEH MacaK TY3UTyiHEe BIKIAJ €TKeH 17 Oumail yaruiepi aHbIKTaabIHAbI. Heri3ri MmacakTaFsl
JIOH CaHbI OOMBIHIIIA OpTaIlla KepceTKimke ue ner 20 yiri aupIKTan sl Heri3ri MacakTarbl JoH CaHbl OOMBIHIIIA
YKOFaphl KOPCETKIIIKE ve Jen 23 yiri epexiieneHai. bumaiibi Her13r1 MacaFbIHIAFbl IOH Maccachl OOMBIHIIIA
| rpaMMHaH acKaH €H JKOFapbl HOTIKE KepceTkeH 13 Ommail ynrinmepi anbikranbiHael. 1000 goHmik mac-
cachel OoifpIHIIA eH KOFaphl 42 T KepceTkim kepceTkeH CremHas 245 Oumail yarici epekmeneHai. 3epTrey
HOTIKECiIHJIE, AIIMaThl OOJIBICBIHIA OuIal yiriiepiHiH 6ackiM O0eItiri KOHBIP TaT aypybIHa TO31MCI3 eKeHAIrH
Kepceteni. bunait enaipicinie KOHBIP TaT aypyblHa TO31Mi OOJIBIN aHBIKTAIFaH OMail yiriiepin nainanany
YCBIHBLIAIBI.

Tyiiin cesnmep: »a3aplK Oumail, aOMOTHUKANBIK CTPECC, KYPFAKIIBUIBIK, OWOTHKAIIBIK CTpecc,
¢utonaronorus, KoHelpTat, NDVI, aypy, Te3imMaiiik, yariiep

Joiiexce3 yuin: XK.C. Keummnnos, A.M. Koxmerosa, E.b. [lyr6aes, M.T. Kymap6aesa, @. I1I. banou
(2026). AnmaTel OOJBICHI KaFaalbIHIA Ka3[bIK OWJal YJITIIEPiHIH aOMOTHKANBIK (KYPFaKIIBUIBIK) JKOHE
OnoTHUKaNbIK (KOHBIp TaT — puccinia recondita) cTpeccrepre TO3IMAUIITIH Oaraay )oHEe KYPBUIBIMIBIK TaJIay
KyMbICTapsl // 13nenictep, HoTIOKENep — MccnenoBanus, pesynbrarsl. Vol. 28. Is. 1. Number 109. Pp. 83-92.
https://doi.org/10.37884/1-2026/09 [Kazaxk Tim.].

Myajesiep KaKThIFBICHI: aBTOPJIAP OChI MaKajaaga MY/elep KaKThIFBICHI )KOK JIET MOTIMICH/II.
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AnHOTanus. JIJ1s TOBBIMICHUS YPOXKAWHOCTH TIICHWIIBI KpallHE Ba)XHO, YTOOBI copTa oOIamaiu
YCTOMYHUBOCTHIO K A0MOTUUECKUM CTpeccaM, TAaKHM KakK 3acyxa, a TakKe K OMOTUUECKUM yIrpo3aM, BKIIIOYast
Oypyrto pxkaBunny (Puccinia recondita). Bypast p>xaBurHa SBIISICTCS] OJHUM U3 HanOoJIee OMacHBIX 3a001eBa



Huii mmeHuIsl B Kazaxcrane. B roast snmduroTii ona ciocoOHa BeI3bIBATH oTepu ypoxkast 10 40-60%, oco-
OEHHO B CEBEPHBIX M LIEHTPAIBHBIX PETHOHAX CTPAHBL. LleNbi0 TaHHOTO NCCIIeAOBAHUS SBISIIOCH TPOBEICHHUE
(UTONATOIOTMYECKON OIIEHKH B YCIOBHUSAX €CTECTBEHHOTO MOJIEBOTr0 (POHA JUIS OMpPEAeNICHHs YCTOHYUBOCTH
52 nuHUH SPOBOM MIIEHUIIBI, BO3IEIBIBAEMBIX Ha IMMOCEBHBIX TUIOMIAIAX AJIMATUHCKOW 00JIACTH, K BO30Y/IH-
Temo Oypoi pXKaBUMHBI, a Takxke K 3acyxe. [lo pesynbraram (pUTONATOIOrHYECKON OLIEHKU yCTOWYMBOCTH
SIPOBOI MILIEHUIIBI K OypOoi prkaBUMHE OBLIO BBIBIEHO 9 00pa31oB, MPOsSBUBLIMX UMMYHHYI0 peakuuto (1T-0).
K nanHoii rpynne oTHeceHsl cienyomue renotunsl: tunus 22 YC, Jlrotecuenc 30, Jlroteciienc KS 14/09-2,
Jrorecuenc 1300, Cubupckas 21, OMI'AY-100, Jlrot. 3/04-21-11, TromeHckas roOuneiinas, Jlrorecuenc 443 u
Cunau. B pe3ynbrare oieHKH OnoMacchl ObLIH 0TOOpaHbl 38 00pa3IoB, XapaKTepU3YIOIINXCS BBICOKUMU 3Ha-
yeHusiMu uHjekca NDVI, koropeie BapsupoBanu B npeaenax 0,55-0,69. 1o npusHaky paHHEro KOJOIICHUS
BBIJICJICHBI J1Ba 00pasima mmeHu sl — HoBocubupckas 41 u Dpurpocniepmym 24841. CTpyKTYpHBIA aHAIINA3
nokaszaj, 4yTo 7 o0pa3loB XapaKTepHU30BAINCh BHICOKMMHU MOKa3aTeNs MU BbICOTHI pacteHuit (75-85 cm). Ilo
pe3ysabTaTaM U3MEpEeHHsl JUTMHBI KOJI0ca BBIJIEIEHBI TPU 00paslia, y KOTOPBIX JIaHHBIN IMOKa3aresb MpeBbIIiall
10 cm. TTo KOJIMYECTBY KOJIOCKOB B KOJIOCE BBISIBIICHO 17 00pa3ioB MIICHMIIBI, OTJINY CTHMYJIUPYOIX (Gop-
MHUpPOBaHHE KPyIMHOTO Kosoca. [1o urciy 3epeH B rmaBHOM Kojioce 20 00pa3IioB XapaKTepH30BaIHCh CPETHUM
YpOBHEM JJAHHOTO TOKa3arels, Toraa Kak 23 o0pasiia OTIMYaIiCh €ro BRICOKMMHU 3HaueHusIMUA. Hanbompimas
Macca 3epHa B IJIaBHOM Kojioce (6onee 1 r) Obiia 3adukcupoBana y 13 o0pa3mnoB nineHuIsl. MakcumaibHas
macca 1000 3epen (42 r) ormedeHa y oOpasua Crennas 245. [loixydeHHbIe pe3yiabTaThl CBUAETENBCTBYIOT O
TOM, 4TO B YCIOBHSX AJIMAaTHHCKOW 007acTH OONBIIMHCTBO MUCCIEIOBAHHBIX 00PA310B MIICHULIB] SBIISIOTCS
BOCIIPUMMYHUBBIMH K Oypoil pkaBuuHe. B cBS3M ¢ 5TUM B MPOU3BOACTBE MIICHUIIBI PEKOMEHIYETCS UCIIONB30-
BaTh 00pa3iibl, HICHTU(DUIIUPOBAHHBIE KaK YCTOWYHMBBIE K JAHHOMY 3a00JIEBaHUIO.

KiroueBble cjoBa: sipoBas TIICHHWIA, AOMOTHYECKHH CTpecC, 3acyxa, OWOTHYECKHUU CTpecc,
¢duronartonorus, Oypas pxkaBunna, NDVI, 6one3Hb, yCTOMYUBOCTD

Jasi umtupoBanus: JXX.C. Keumunos, A.M. Koxmerosa, E.b. Jlyr6aes, M.T. Kymap6aesa, ®.I1I.
banou. (2026). OueHka U CTPYKTYypHBIN aHainu3 o0Opa3LOB SPOBOW MIIEHULBI K aOMOTHYECKUM (3acyxa) U
ouornyeckum (Oypast pxaBuMHA — puccinia recondita) cTpeccaM B YCIOBHUSIX aJMaTWHCKON oOmactu // 13-
nenicrep, HoTwkenep — MccnenoBanus, pesynprarel. Vol. 28. Is. 1. Number 109. Pp. 83-92. https://doi.
org/10.37884/1-2026/09 [Ha ka3.].

KoH(pIMKT HHTepecoB: aBTOPHI 3asBISIOT 00 OTCYTCTBUU KOH(MIMKTa HHTEPECOB.

Kipicme.

«JlyHuexy3imik acThIK eHipiciHAe Oumail ecipyaiH peni eTe 30p. byn makeul nyHHE Ky3iHIE
TYTBHIHBUIATBIH OapnblK KanopusHblH mmamamen 20 % Oepeni» [Koimmbaes, 2018: 394]. «bumait —
KazakcTanmarbl HETi3T1 aybul MIapyalIbUIbIK JaKbULIAPBIHBIH Oipi OOMBINT TaOBLIAABI XKOHE CJJIIH OPTYPIIi
reorpadUsIIbIK aliMaKTapblHIa ecipiieni, omap 87° CONTYCTIK €HmIKTeH 46° OHTYCTIK €HIIKKEe ICHIHT1
ayMakThl KamMTHAbL. bupaiinplH eric ankanTapblHbIH maMaMeH 90% Kyprak KIMMATThl eHipiaepae (KyaH
Jlaa MEH IeJICUT Jajia ailMaKTapbIHAa) OpHAJIACKAHBIH €CKEPE OTBIPHIMN, BUIFAJIIBIH MIEKTEYII1 KaFaalibIHIa
OHIMJITIKTI CaKTay YIUIH KYpPFAaKIIbUIBIKKA TO3IMIUIKTI apTThIPy CEJNEKLUUSIIbIK MKYMBICTBIH OacThl
OarpITTapBIHBIH Oipi 6ombIn cananansn [ Cho sxone T.6., 2015: 129-138]. «bunait eHiMIUIIriH apTTRIPY YIIIH
COPTTap/bIH a0MOTHKAIBIK KYH3elIicTepre, MbICAIbl, KYPFaKIIBIIBIKKA, COHIal-aK OMOTHKAIIBIK KaTepiepre,
COHBIH ImIiHAE KOHBIP TaT (Puccinia recondita) aypybiHa TO3IMALUIIrT aca MaHbI3ABL. KOHBIp Tar aypysl
Kazakcranma Ounaiinbiy eH KayinTi aypyJapblHbIH Oipi 60mbIn caHamaasl. O SMUPUTOTUSIIBIK KBUIIAPHI,
ocipece CONTYCTIK oHE OpTalbIK eHipiepnae, eHiMHIH 40—60 % neitin xoramybiHa cebernm 00ybl MYMKIH.
byn aypyabiH 3usHABUIBIFBL OipKaTap FRUIBIME 3epTTeyIepMeH gonennenren» [Kokhmetova xone 1.6., 2023;
Rsaliyev xone T.0., 2025]. «buaaii eHaipiciH MIEKTEUTIH KOHE KOFaphl OHIM alyFa KeJIepri KEeNTipeTiH Her13ri
OMOJOTHUSITBIK (haKTOp OMTail COPTTAPBIHBIH SPTYPIIl aypyriapFa TO3IMIUIITIHIH )KOKTBIFEI OOJBIN TaObLTA IbI.
CoHAbIKTaH JaKbUIIAPIbl OPTYPIl aypy KO3ABIPFBIIITAPbIHAH KOPFay >KOHE OChl OAFBITTaFbl >KYMBICTApIbI
KYLIEHTY eTIMI3/I1H CeIeKIMOHEpJIepl MEH T€HETUKTEPIHIH aJJIbIHA TYPFaH HET13T1 MIHASTTEpAiH O1pi O0JIbIT
Ta0buTa bl TaT caHbIpayKyJIaKTaphl OCIMIAIKTEPIIH €H KO TaparaH aypy KO3ABIPFIIITAPBIHBIH 011 (Puccinia
recondita) 60JBIN TAOBLIABI JKOHE AYybUIIIAPYAIIBUIBIK JaKbULIAPBIHBIH KAYBINTI aypyJiapblH TYIbIPAJIbI.
Koz nbIpraIin OumaiIsIH KOHBIP TaTBIHBIH Taii1a 00JTybIHA OKEIIIIT COFaJIbl, OChUIANIIA QJIEMHIH OapIIbIK Ouaid
eciplIeTiH ailMaKTapbIH/Ia, OHBIH imiHAe KazakcTana 1a, OHIMHIH MIBIFRIHBIHBIH TOMEHJICYIHE TIKEJIeH acep
ereni» [Koishybayev xone 1.6., 2010; Koitmbibaes, 2012:118-126]. «Kanbipak TaThIHBIH KO3JBIPFBIIIBI
Puccinia tritici gyHue Ky3iHzeri Ouaaiil aypyaapbIHbIH €H MaHBI3/Ibl XKOHE aca KayinTici OOJbII TaObLIa kL.



JKanbIpak KOHBIP TaThIHBIH 3aJ1aJIJaHybl CA0AKTHI TAT IIEH capbl TATKA KaparaH/aa a3/iay, 6ipak OHbIH dcepi Kbl
calibIH Ke0IpeK 3UsTH KeNTipei, oHbIH TapanybiHa 6aitnanbicTey [ HUERTA-ESPINO xone 1.0.]. Fanmbinap-
IbIH 3epTTeynepl OolibiHma, KazakcTaHHBIH €TICTIK alKanTapblHAa OMAalIbIH TaT aypyJapblHbIH (KOHBIP,
capbl J)KOHE cabaKThI TaT) 9PTYPJIl TYPJepl Ke3/Aecel, COHai-akK JKamblpak JaK aypysapsl 1a (mupeHodopos
OeH cenTopuo3) KeHiHEeH TapanraH [MansimeBa xoHe T.0., baxpiTynbl xoHe T1.0., Kenmmmos xone T.0.,
Kymapb6aeBa xone T.0.]. «KinMaTThIH €3repyi MaMbIp jKOHE MAayChIM aijlapblHIa aya TeMIIepaTypachIHbIH
KOFapbLIaybIMEH KopiHic Tababl, Oy Ky3aiKk Oumai sl eHIMILTiriHe Tepic acep ereni» [Rsaliyev sxone T.0.,
2025]. «AypyIbIH opTYpii KIMMATTBIK aliMaKTap/ia KeH Tapallblll, >KOFaphl 3USHABUIBIK KOPCETYIHIH HET13Ti
ce0eb1 MaTOreHHIH >KOFaphl ©3reprillTiri %oHe OHBIH MUTpalus jkacay Kabineri Oousbin TaObuiaabl. COHFBI
KbUIApJarbl BereTalusulbK Kesenaepae Kaszakcranga ecipineTiH OMIAiIbIH KOMIIUIIK KOMMEPIHSUIBIK
COpTTaphl TaT aypybIMEH elayip AeHreiae 3ananaanaasl 20-70 %» [Kokhmetova xone T.0., 2023]. 3eptre-
YIIH MakcaTbl: AJMaThl OOJBICH €TiC alKanbIHAA eruireH 52 jka3abIK Ouaail ynruiepiHiH KypraKIIbIIbIKKa
*)oHe KOHbIp TaT (Puccinia Recondita) aypyblHa TO3IMAUIITIH GUTOMATOJOTHSIILIK Oaranay >KOHE 3ajallaHy
JICHTCH1H aHBIKTAY.

3epTTey MaTepuaIapbl MeH JicTepi.

3eprrey 00BekTiepi periHae KaszakcTaHHBIH OHTYCTIK ©HIpiHAE, AJMaThl OOJBICBIHBIH €TIC
AJKaTbIHIa OCIPIITEH Ka3/ablK OUIalIbIH 52 YATICIHEH KypalfaH KOJUICKIUS albIHAbL. JlanambiK FRIIBIMHE-
Toxipudenik 3eprreynep 2025 xpuibl, Anmatel 00mbickl, Kapacail aynanbl, AnmManbsi0ak aybUIIbIK OKPYT1
ayMarblHJa opHayacKaH, «Kazak eriHIIUIK JKOHE ©CIMJIIK MIapyallbUIbIFbl FHUIBIMU-3€PTTEY UHCTUTYTHD)
apHaibl TOKIPUOEITIK eric aKanTapblHAa )KYPri3uial. 3epTXaHajblK 3epTTeyJIep MEH ajblHFaH MaTepuaiiapra
KYPBUIBIMJIBIK TallJlay *KYMbICTapbl, AJIMaThl KaJlaChlHIa OpHaJacKaH OCIMIIKTEpiH OHOJOTHUSCHI KOHE
OMOTEXHOJIOTHSACH HHCTHTYTHIHBIH T€HETHKA YKOHE CEJICKIINS 3ePTXaHACHIH/IA JKAaCAIBIH/IBI. DKCIIEPUMEHTTIK
Ounait MaTepuanIapblHbIH TaT aypybIHa TO3IMIUIIT (PUTOMATONOTUIIBIK TYpFbiiaH R.A. McIntosh xone T.6.
(1995) ycwinran aaicteme Herizinae 6aranansl [Mclntosh xxone 1.6., 1995].

Kecre 1 — bupgaiiaeiH TaT aypyiaapblH GUTONOTONOTUAIBIK Oaranay oaicii Mclntosh et al. (1995)
IIKaIAaChIH KOJAAH/IBIK.

Peakuus tumi AypyIbIH CHUIIaThI Tes3imMainik aeHreii

HR AypyMeH 3ananaany Oenriiepi )oK HmmyHzBI

JKakchl KOpIHETIH XJIOPO3IBIK JKOHE HEKPO3JIbIK JaKTap Iarhl )KEKE OTe YCaK

R T Teosimai
YPEIMHUOMyCTYyanap, naTorenaAepre Kapcol Typy KalineTiHiH 00IysI.
KimkeHrait HemMece opTalia ypeIuHHOCTIOpaIap/IbH a3/ial KOpiHeTiH .
MR P yper PaJapIbIN 4371 P Opraiua Te3imal
XJIOPO3/IBIK JKOHE HEKPO3/BIK JaKTapMeH KOpIIaaFaH
MS OprTara oHe KeKe KybUIMaUTBIH ipi ypeIMHUOIyC Ty Ianap Oprama Te3imMci3
S Ipi KOCBLIBII jKaTaThIH YPEAUHUOITYCTYIyIap, OSTiH Teric jkayar jKaTa/ibl, Tosincis

XJIOPO3ChI3

GreenSeeker kypansl (Trimble Navigation Limited, AKILI) ecimaikrep GromMaccachlHbIH MHIEKCIH
— NDVI (Normalized Difference Vegetation Index) — exi Typii TOJKBIH Y3bIHABIFBIHIAFHI KapBIK COYJIECIH
IIBIFAPY KOHE OCIMJIKTIH >KambIpak OCTIHEeH IIaFbUIFaH >KapBIKTHI OJIIICY apKbUIbl aHBIKTayFa MYMKIHJIIK
oepeni. NDVI kepceTkinri ericTiKTIH )Kal-KyHiH OaKbuIay, oJIeyeTTi OHIMILTIKT1 OaFranay, cTpecc pakTopaapbiH
aHBIKTAy, COHJIali-aK 3USTHKECTEP MEH aypyJIapbIH 9CEPiH alKbIHAaY YIIiH naiganansiiaasl. NDVI nnanekci
0.00 o 1.0 apaceinzia aybITKUIbI, KOPCETKILI XKOFapbl OOJIFaH CaiiblH, OHBIH aypyJiapFa TO3IMILIIT 1€ KOFaphbl
[Chu xomne T1.6., 2007].

3epTTey HOTHKENIEpi MEH oJlapbl Tauaay

biznin 3eprTeynepimizae, AiMaTsl O0JIBICHIH/IA €TUINeH Ka3/IbIK OuIai yirinepine KoHbIp TaT (Puccinia
Recondita) aypysina guronaTonorusi Oaranay >KyMBICTaphl Jalia )KaFJalblHIa 3ePTTEIII JEPEKTep aTbIHIbL.
3epTTey KYMbICTAphl HOTHKECIHAEC OMIaiiIbIH CYTTeHY (a3achlHaH TOJIBIK MICII JKETLTy (a3achbiHa JeHiHT1
apanbIKTapbIH/Ia TATOTCHMEH 3allajilaHFad Ouaail yurinepine GUTONaToIOTUsIBIK O0ara Oepiii.

JKorapsl eHIMALTIKKE, KYPFAKIIBITBIKKA TOIIMALUTIKKE dKoHE KOHBIP TaT aypybIHa KAPChI TYPAKTHIIIBIKKA
Ue TEepCHeKTUBaIbl YATUIEP/Al aHBIKTAY MakcaThlHIa (PEHONOTHSUIBIK Oakplaayiap, (UTONATONOTHSIBIK
Oarajay >KOHE OHIMIIIIK KOPCETKIIITEePiHIH KYPBUIBIMIBIK TalIayhl KYPri3iiii.

MacakTaHy yakbIThl aya paiibl jKaFJaijgapblHa, COPTTBHIK €pEKIIeNIKTepre >KOHE ocipy ailMarbiHa
OailTaHBICThI ©3TEPIN OTHIPAIbI; JKa3IbIK OMIalIbIH 3epPTTENTEH 52 TUHUATAPBIHBIH iTiHeH 2025 xbinrsl 14
MaMbIp eH epTe macakTanra HoBocubupckas 41 sxone Dpurpocnepmym 24841 exi yiri aHbIKTaJIbI.



Conbimen katap 15-16 MaMbIp apanbIFbIHAA €pTe MacaKTaHFaH yiriiep KatapbiHa: Jlrorecuenc 48-204-03,
Jlrorecuenc 1300, Cubupckas 21, HoBocubupckas 16, Jlrorecnienc 90-12, 6umait yarinepi xataapl. bunai
KOJUIEKIIMSICHIH Oaranay HOTH)KECIHe OrMomMacca MHIEKC1 KoFaphl HaTHKe KopceTkeH, NDVI kepcerkimtepi
0,55-0,69 apansireiaaa 6oaran 38 ynriiep ipikremnin anbiHabl (3-kecte), onapAbiH Katapeiaa: CtenHas 245,
Cremnnas 253, Crenas 259, 'BK 2161, JIrorecuenc 857, JIrorecuienc 932, JIrorecienc 248/01, JIroreciieHe
393/05, Jlunaus 4-10-16, Jluaus sxoue 1.6. by ynrinepaig NDVI nanekc kopceTKiliHiH KOFapsl IeHreiiMeH
€pEeKIIEIICHIMN, 0JIApABIH (PUTOCAHUTAPIIBIK TO3IMILIITT dKAKChI )KOHE OHIMIUTITT dKOFaphl €KEHIH KOPCETEII.

JKazpik Oumaid ynriiepiHiH KOHBIP TaT aypybIHA TO3IMAUTITTH UTOMATOIOTHSUIBIK OaFaiay HOTHXKeTepi,
3epTTeNreH yariiepaiH 6ackiM OeJiriHiH KOHBIP TaT aypyblHa JKOFapbl JIEHTeiae Te31M/1i eKeHiH KOpCeTTi.
Jlananplk 3epTTey KarJaiblHIa KOHBIP TAT KO3ABIPFBIINIBIHA UMMYHABUIBIK TAaHBITKAH 3allajjlaHy JIeHIeii
(IT-0) mMMyHIBI peakius TaHBITKAH 9 Oumail yarinepi aHbIKTanbIHABI onapra: Jlunus 22 UC, Jliotecnenc
30, Jrorecuenc KS 14/09-2, JIrorecuienc 1300, Cudupckas 21, OMI'AY-100, JIrot. 3/04-21-11, TromeHcKas
obuneiinas, Jlrorecuenc 443 sxone Cunad sxaranbl. Conmait ak (R — tesimai) sxone (MR — oprarma Te3imi)
aypyMeH 3anannany naibi3el (5-20%) apanbslFblHAa ayBITKBIFAH OMIaiAbIH 37 YATICI aHBIKTAIIIBI, OJIAPIIBIH
katapbeiHa: Crennas 245, Crennas 259, 'BK 2127, 'BK 2161, JTrotecuenc 857, Jlrorecuenc 932, JlrotecieHc
248/01, Jlunus 4-10-16, xone T.0 >xaranpl. CoHBIMEH KaTap, 3anaigady aeHreiti (MS — oprama Te3iMci3)
(30%) neitin xeTKeH opTalia Te3IMCI3IiKKe ue 5 yiari anslkTamasl onap: CrenHas 253, Jlrotecuenc 393/05,
Crannapt no3anecnensiit (Kazakcranckas 10), Actana 2 »xoune Jlrorecuenc 8-108-1 (2-cyper).

3epTreninred 52 jxka3ablK OWMAaWbIH YATLIEpiHE OHIMIUIIK 3JeMEHTTEepi OOHBIHIIA KYPBUIBIMIIBIK
TaJAaysl KYPri3iami. OCIMIIKTIH OUIKTIrl, MACAKTBIH Y3bIH/IBIFbI, MACAKTAFbl MacaKIIalap CaHbl, HET13T1 Ma-
CaKTarbl JIOH CaHbI, HET13T1 MacaKTaFbl IOHHIH Maccachl KoHE OHIMJILIIK JIEMEHTTEPiHIH MaHbI3Ibl KOPCET-
kimrepinig 6ipi — 1000 goHHIH Maccachl, OJ1 ISHHIH KOJeMi MEH TOJIBIMIBUIBIFBIH CUMIATTAN/Ibl. ©OCIMIIKTIH
OuikTiri OoibiHIIA 75-85¢M KOFapbl HOTHXKE KOPCETKeH yiruep karapbeiHa: CrenHas 259, Jlunus 22 UC,
Jlrorecuenc 48-204-03, JIrotecnienc 65, Jlrorecuenc 261, TromeHouka sxoHe JIroTecnienc 443 oumait yariiepi
KaTajbl, KaJFaH OumaimapaeiH 6ackiM Oestiri 55-75¢cMm apanbiFbiHaa 00JIbI. MacaKThIH Y3bIHJBIFBI OJIIICY
Hotwkecinae 10 cm-nen ackad ym yiari anbiktamasl: Cremnas 245, Jluaus 22 UC, xone Jlrorecuenc 1300.
3epTTenreH yaruiepAi 6ackiM OOITiHIH Macak Y3bIHIBIFEI 5—8 CM apajbiFbiHIa 00abl. MacakTarbl Macak-
majap caHbl OOMBIHINA, YIIKEH Macak Ty3uUTyiHe bIKman eTkeH yaruiepre: Crennas 245, HoBocubupckas 16,
HoBocubupckas 41, Jlrorecuenc 90-12, TromeHckast r00MIeiHAs KOHE T.0 OMIail TUHUSTIAPHI KaTaIbl.

KOHBIF TAT AVPYEBIMEH 3ATATITAHY
EKEePCETKIIII

= [IT-0) nrnayr b s [ MR —opTawaTtasimgl) = (MS— opTawaTtasimcis)

T F AT

Cyp. 1. 2025 5116l ATIMATHI 00JIBICH JKaFAaibIHIA jKa3/IbIK OMIall COPTTapBIHBIH KOHBIP TaT aypybIHA TO3IMALTITIH aHBIKTay OONBIHIITA
JKYPri3iIreH (pUTONaToIorHsIbIK 3ePTTEYAePIiH HOTHKENIepi.

KypbUibIMABIK Tangay >KYMbICTapbl OOWBIHILA, HETi3r1 MacakTaFrbl JOH CaHbl OOWBIHILIA OpTamia
KepceTkimke ue e 20 yiri aHpIKTalIbl, OJIapAblH MacakTapbiHaa 17-1eH 25-ke eliH ToHIep OpHalacKaH
onapabiH KarapeiHa: 'BK 2161, Jlrotecnienc 857, Jlrotecuenc 248/01, Jlrotecuenc 2102, Jlrorecuenc 30,
Jrorecuenc 65, TromeHnouka xoHe T.0. Heri3ri MacakTarsl 1oH caHbl OOWBIHIIIA KOFAPhl KOPCETKINIKE UE JISTT
23 ynri anbikranasl: CrenHas 245, Crennas 253, 'BK 2127, Jliorecuenc 932, Jlrotecuienc 393/05, Jluaus
4-10-16, JIunusa 22 YC, xoHe T.0. ATairaH yJAruiep Heri3ri MacakTarbl IoH CaHbl OOMBIHILA )KOFAPBI




KOpCETKIIMTepAl KopceTTi. bumaiapiH Heri3ri MacarbIHIaFbl JOH Maccachl OOWbIHIIA | TpaMMHAH acKaH €H
YKOFaphl HOTHKE KOPCETKEH Oupail yiriiepi aHbIKTadbHabI onap: Cremnas 245, Jluaus 4-10-16, Jluaus 22
UC, Jlrorecnienc 48-204-03, INamsaru AsueBa, HoBocubupckas 41, Jlrot. 3/04-21-11, Jlrot. 79/04-11, CITUC

69, Tromenckas roouneiinas, Jlrorecuenc 449, Cunad sxone DnemeHt 22 (Dputp.85-08).
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MacakTare! Macarmanap cadel, JaHa

Cyp. 2. Anmatsr oOmbickiHAa, 2025 SKbUTEL OWTaiIbIH MacaKThIH Y3bIHABIFBI MEH MacaKTaFrbl MacaKIIagap CaHbIHBIH OeNriiepi apachiHIaFbl

KOpPPEISIUSUIIBIK 63apa Kepi Oaitnanbictap OaiKaiabl

Kecte 2 — XKa3apik Onmaii muHusIapbiHa (PEHOTOTUSITBIK, (DUTOMOTOIOTUSIIBIK KOHE KYPBLTBIMJIBIK

Tajaay )KYMBICTaphl, AMaThl 00JIBICH, 2025 XK.

Bunait
YTUIEPIHIH MacakraHy KyHi
atarybl
Crennas 245 19.05.25
Crennas 253 16.05.25
CrenHas 259 17.05.25
I'BK 2127 16.05.25
T'BK 2161 16.05.25
Jlrorecuenc 857 16.05 25
JIrorecuenc 932 18.05.25
J;Eg‘;“e“c 19.05.25
?;;gg“e“c 16.05.25
JIunwmsa 4-10-16 16.05.25
JIunms 22 YC 16.05.25
Jlrorecuenc 48-
20403 15.05.25
JIrorecuenc 2028 | 16.05.25
Jlrorecuenc 2102 | 18.05.25
Jlrorecuenc 30 18.05.25
Jlrorecuenc 65 17.05.25
Jlrorecuenc 261 16.05.25
Crangapt
paHHecebli

15.05.25
(Kazakcranckas
4)

Puccinia Ocimmik- Macaxrarbr Herisri Herizri 1000

NDVI | recondita TeptiH MacakTbiH Macakmanap MacakTarbl MacaKTarbl JIOHHIH

OMiKTIri, Y3BIH/IBIF, CM JIOH CaHBl, JIOHHIH Maccachl,

(LR) aypys! CaHbl, JlaHa

cM JlaHa Maccachl, T r
0,63 20 63 9,08 14,10 30,80 1,30 42,34
0,56 30 63 5,65 9,50 28,50 0,90 31,61
0,60 10 80 5,85 9,70 26,70 0,86 32,21
0,48 5 53 5,70 9,40 28,10 0,84 29,93
0,59 10 60 5,30 8,80 25,10 0,68 27,25
0,58 20 55 5,75 9,50 22,30 0,69 31,03
0,59 10 65 6,17 10,33 28,00 0,98 35,00
0,57 20 70 5,67 10,00 25,00 0,74 29,47
0,58 30 69 6,05 10,10 28,40 0,92 32,54
0,59 10 70 6,95 11,90 31,70 1,08 34,13
0,63 0 75 9,35 14,70 29,30 1,08 37,00
0,57 10

80 6,85 11,70 27,10 0,98 36,09
0,59 5 65 6,00 10,00 28,30 0,80 28,20
0,56 15 60 5,50 8,80 19,20 0,57 29,84
0,55 0 65 5,95 9,80 25,10 0,68 27,21
0,62 10 75 6,10 9,80 25,60 0,76 29,80
0,62 5 75 6,80 11,60 26,90 0,85 31,41
0,61 10

67 5,45 8,90 24,40 0,91 37,38




M
AKALEMUSACHI

Crangapt 0,62 20
cpesHecnenbli

18.05.25 60 6,55 11,10 19,50 0,63 32,05
(KasakcraHckas
3)
Crangapt 0,53 30
O3 IHECIICIIBIA

16.05.25 70 6,10 10,20 23,40 0,75 32,01
(Kazaxcranckas
10)
ITamsatu A3ueBa 17.05.25 0,49 20 70 7,25 12,20 27,70 0,99 35,60
Tepuun 17.05.25 0,57 |10 62 7,33 12,67 25,00 0,80 32,00
(Tertsiya)
Acrana 2 18.05.25 069 |30 55 5,75 9,50 24,00 0,58 23,96
Owmcxas 35 19.05.25 057 |5 55 5,75 9,50 12,75 0,39 30,78
Capatosekasn 29 | 18.05.25 0,55 |20 68 5,50 9,00 17,50 0,68 38,86
Jhorecrienc 1103 | 18.05.25 051 |5 65 5,40 8,80 18,90 0,54 2831
?ff‘;pocnep“‘y“ 17.05.25 0.64 |10 65 6,05 10,10 19,90 0,55 27,49
Jhorecnene 17.05.25 0.61 |30 55 6,50 10,90 22,20 0,57 25,77
8-108-1
J;z“_’ngC”e“C 17.05.25 0,53 120 55 6,75 11,30 24,00 0,63 26,42
?;‘_f;"”eﬂc 18.05.25 0,57 |10 70 6,20 10,50 26,90 0,83 30,67
Jlrorecuenc KS 0,58 0

18.05.25 55 7,70 13,10 30,80 0,38 28,47
14/09-2
Jrorecuenc KS 0,54 10
1401083 18.05.25 70 6,85 11,70 26,10 0,70 26,93
gé‘;“cuem KS | 16.05.25 0.58 |5 65 6,75 11,60 26,10 0,75 28,62
Jhotecrierrc 1193 | 16.05.25 059 |10 72 5,65 9,30 25,90 0,78 30,23
Jhorecnienc 1296 | 16.05.25 058 |5 70 772 14,11 29,33 0,38 30,04
Jhiorecuenc 1300 | 15.05.25 0,57 0 70 8,15 14,40 26,80 0,85 31,75
Cubupcxas 21 15.05.25 061 |0 63 6,50 11,00 27,40 0,90 32,66
?603“”6"1””" 15.05.25 0,54 110 73 7,20 12,30 23,70 0,68 28,86
?10'30‘"’“6“1”2"‘ 14.05.25 0.65 |5 65 7,00 12,00 30,30 0,98 3231
ggfgcueﬂc 15.05.25 0,51 110 63 7,10 11,90 33,30 0,87 26,16
OMI'AY-100 16.05.25 058 |0 65 7,40 12,80 25,60 0,70 27,15
Cronpimunckas 2 | 16.05.25 0,48 5 68 5,20 8,40 16,60 0,53 32,05
Jhot. 3/04-21-11 | 16.05.25 053 |0 70 6,33 11,33 29,67 1,02 34,27
Jhor. 79/04-11 | 16.05.25 052 |5 60 5,80 10,00 29,40 1,05 35,71
CITUC 69 18.05.25 047 |5 65 5,10 8,60 31,00 1,05 33,87
Tromencras 19.05.25 0.62 |0 73 6,55 11,10 29,40 1,05 35,61
roouneiHas
TromenouKa 15.05.25 0,56 |10 85 5,65 9,70 24,60 0,82 33,13
JThotecrierc 443 | 16.05.25 059 |0 80 6,00 10,00 27,33 0,93 34,15
Jhorectienc 449 | 15.05.25 056 |5 65 5,75 9,50 27,90 0,99 35,56
Crnau 16.05.25 046 |0 70 6,40 10,80 10,80 1,40 2537
OPUTPOCTIEPMYM. | 4 5 55 0,51 110 65 5,45 8,70 21,50 0,73 34,09
24841
Diement 22 0,48 5
Opmgs0s) | 180525 65 6,40 10,80 30,00 0,99 32,93




A 1oH canMarbIiHbIH KepceTkinn 0,55 r-HaH TOMEH HOTH)KEe KOPCETKEH OMaai yirijaepi ipiKTeNiHIi:
Oputpocnepmym 1119, JIrorectierc 1103, Cronpmunackas 2 xone OMckas 35. 1000 moHmik Maccachl OOHWbIHIIIA
23r-42 r apanbIFbIHIAFBI Op TYpJl HOTHKejep KepceTTi. COHBIH IMIIHAE €H XKOFapbl KOPCETKIIl KOPCETKEeH
Cremnnas 245 ounaii yarici ipikreninl. 1000 nonaik Mmaccachl 33 r-HaH acaThIH YJTUIEp aHBIKTANIBL: JItoTeciene
932, Jlrorecuenc 393/05, Jlunus 4-10-16, Jluaus 22 UC, ITamsatu Asuea, Caparosckas 29, Jlrot. 3/04-21-
11, JIrot. 79/04-11, CITUC 69, Tromenckas roouneitnas, Tromenouka, JIroreciienc 443 xoune Jlrorecuenc 449,
an 1000 monHiH canmarbl 23,96 rpaMMIBl KOPCETKEH €H a3 Jen TabburraH AcTtaHa 2 Oumaid yirici OOJbII
epekmeneneni (3-kecre). JKymcak OunaiiibiH HeTi3ri MOp(OIOTUSUITBIK JKOHE MIapyaIIbUIBIK-KYHIBI Oenriiepi
apachIHIarbl KOPPENALUSIBIK TaNIay KYPFaKIIBUIBIK JKaFJaWbIHIA OCIMAIKTEP/IIH (U3UOIOTHUSIIBIK KOHE
OHIMJILTIK TMHAMUKACHIH KOPCETETIH 03apa OalllaHbICTap KeIlIeHIH aHBIKTaNIIbl. MacaKkTaHyFa JeiiHT1 KYHIep
KepceTkini, Macak y3bIHabIFbIMEH (1=0,460) xoHe Macak caHbiMeH (1=0,567) oH KOppensuus KepceTTi, Oy
BEreTalMSUIBIK KEe3€HHIH Y3aKTBIFBIHBIH OWaii MacarblH KaJbIITACTHIPYJAFbl POIH alKbpIHAaiabl. Macak
Y3bIHJBIFBI MEH MacakTarbl Macakllajap CaHbl apachlHIArbl Korapbl Koppessaius (r=0,818) enimmimik
KOPCETKIMTEPIHIH JaMybIH KepceTel (2-CypeT), all MacaKTarbl JIOH CaHbIMEH opTaia Oaitnanbic (r1=0,245)
MacaK KYpPBUIBIMBIHBIH JIOH OHIMIUTITIHE dcepiH KepceTemi. OciMIikTep OHWIKTIT, MacaKTarbl JIOH CaHbI
(r=0,363) xone 1000 monnin maccacsiMeH (1=0,504 oH Koppesmus KepceTin, OuiKk OOWUIbI TeHOTUITEPIIH
(OTOCHHTETHKAIBIK OCJICCHAUIITI MEH OMOMAacCaHbl KUHAKTAy KaOlleTi apKachlHIA ipl IOH TY3LIyre BIKIaT
ererinin gonenaerai. 1000 moHHIH MaccachlHBIH, MacaKTaHyFa JCHIHTI Ke3eH y3akThiFbiMeH (r=—0,601)
XoHe Macak caHbIMeH (r=—0,599) koppensuusachl KypFaKIIbUIbIK KaF1aijapblHa TOH JOH CaHbl MEH Carlachl
apachIHAAFbI TeTe-TeHIIK MEXaHU3MIHIH 0ap eKeHIH KepceTei.

KopbIThIHABI.

AnmaTsl OOJBICBIHBIH €riC alKambIHAA OCipiired 52 jka3AbIK Oujail ynrinepiHiH, JanaiblK FhUTBIMU-
TOXKIpUOETK 3epTTeynep HoTuxkeci OoiibiHIIA. EpTe Macakrany mep3iMi OoibiHIIA 14 MaMbIp KyHI €Ki
owmait ynrinepi HoBocuOupckas 41 xone Dputpocnepmym 24841 anbikrangsl. CoHbiMeH KaTtap 15-16
MaMBbIp apajiblFbIHAA €pTe MacakTaHFaH 25 Oupmail yaruiepi epekiienenai. bunait komieknusiceln Oaranay
HOTWXKeciHae Onomacca uHaekci xorapsl, (NDVI) kepcerkimrepi 0,55-0,69 apanbirbiaaa 6onran 38 yaruiep
ipikTenin anblHAbl. JKa3nplKk Oupail yiaruiepiHiH KOHBIP TaT aypyblHa TO3IMIUIITH (PUTONATOIOTHSIIBIK
Oaranay motmxenepi, (IT-0) uMmyHnbl peakuusi TaHBITKaH 9 Oupmai yariiepi aHbIKTaIbIHABL. COHBIMEH
Karap, 3asanany aeHreii (MS — opTama Te31MCi3/1iK) TaHBITKaH 5 yiri epekmenenai. KypeuisIMabIK Tanaay
KYMBICTapbl HOTWXXECIHE, OCIMAIKTIH OMIKTIri OoWbIHIIA 75—85 cM KOFaphl HOTHMIKE KOpPCETKeH 7 Ounmait
YJIrizepi aHBIKTAIBIHABI, KaiFaH Oumaitmapaeiy OackiM Oeiiri 55-75 cM apaibiFbiHaa 0oabl. MacaKThiH
Y3BIHJBIFBI oIiey HoTmkecinae 10 cM-eH ackaH YUl yJri epekIueneHil. 3epTTeireH yIruiepaiH 0ackiMm
OeJiriHiH Macak Y3bIHJBIFBI 5—8 cM apamnbifbiHaa O00ybl. MacakTarbl Macakiiagap caHbl OOMBIHINA, YIIKSH
Macak TY3UIyiHE BIKMal eTKeH 17 Oupail ynrinepi aHbIKTaIbIHABL KypbUIBIMABIK Tajaay KYMBICTAphI
OOMBIHIIIA, HET13T1 MacaKTaFbl IOH CaHbl OOWBIHINIA OpTalia KepceTkimke ue aen 20 yiri ansikTanasl. Herisri
MacakTarbl JIOH CaHbl OOWBIHINA JKOFapbl KOPCETKIIMIKE We jen 23 ynri epekimieneHi. bumalasiH Herisri
MacarbIHAAFbl JISH Maccachl OoMbIHIIA 1 rpaMMHaAH acKaH €H OFapbl HOTHXKE KopceTkeH 13 Oupail yarinepi
AHBIKTATBIHIBI. KyphUIBIMIBIK Tanmaay sxymMbeicTapbl HoTIKeciHae 1000 1ormik Maccackl OOMBIHIIA €H KOFAPBI
42 r xepcetkim kepcetkeH CrenHas 245 6unait yiarici ipikreningi. 1000 nonaik maccacsl 33 r-HaH acaTblH
17 ©unaii ynarici epekmeneneni. Koppensauusuiblk Tanmay KyYpraKIIbUIBIK JKaFJalbIHIa KYMCAK OWIaiIbIH
MOPQOJIOTHSITBIK OeNTiiepi MEH OHIMIUTIK KOPCETKIITepi apachlHIa THIFBI3 ©3apa OaiiaHeic Oap eKeHiH
KepceTTi. BereTanusuiblk Ke3eH MEH Macak Oenriiepi ©HIM KaJbINTACTHIPYAa MAaHBI3IbI POJT aTKAPBII, TOH
CaHbI MEH Carackl apacklHa OSHiMISIYIILTIK Tere-TeHIiK OalKaIbl.
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Abstract. The article presents the results of a study aimed at optimizing the biotechnology of micro-
clonal propagation of three varieties of Fragaria x ananassa in order to obtain healthy, virus-free planting ma-
terial. The novelty of the study lies in the development of an integrated biotechnological approach to obtaining
virus-free strawberry planting material using a new synergistic combination of metabolically active addi-
tives-proline, adenosine triphosphate (ATP) and ascorbic acid. The proposed strategy reduces stress responses
in explants during early cultivation stages, enhances energy metabolism and stabilizes meristem cells, in-
creasing micropropagation rate and regenerative capacity compared to traditional protocols. This combination
was first applied to improve the morphogenetic activity of strawberry explants and demonstrated a sustained
30-45 % increase in reproduction rate depending on genotype. Methodologically, the study included stages of
sterilization, regeneration, proliferation, and rooting of apical meristems. It was found that a five-minute treat-
ment with a 0.1 % sodium hypochlorite (NaClO) solution provides an optimal balance between sterilizations
efficiency and tissue survival, reducing the contamination level to 25-35 % with meristem viability of 65-75
%. The addition of ascorbic acid (10 mg/L) prevented phenolic darkening of the meristems. The inclusion of
proline and ATP contributed to an increase in the length of micro-rosettes and the reproduction coefficient:
in Malwina variety — from 1:11 to 1:16, in Black Prince variety — from 1:7 to 1:11, and in the Sabrina variety
— from 1:3 to 1:4. Molecular biological analysis using RT-PCR confirmed the absence of SVBV, SCV, SMoV,
SPaV and BPYV viruses, indicating a high degree of recovery of the material obtained. In conclusion, it has
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been established that the proposed microclonal propagation protocol increases the regenerative capacity of
meristems, accelerates the production of virus-free plants, and is recommended for industrial production of
strawberry seedlings.

Keywords: strawberry, regeneration, nutrient medium, microclonal propagation, viruses, tissue cul-
ture, in vitro

For citation: A.K. Tashkenbayeva, M.Zh. Sarshaeva, 1.S. Korotetskiy, S.Zh. Kazybayeva (2026). Op-
timization of the clonal micropropagation method for obtaining virus-free planting material of garden straw-
berries (fragariaxananassa)//I3nenicrep, Hotuxenep — MccnenoBanus, pesynstaThl. Vol. 28. Is. 1. Number
109. Pp. 93—105 [In Eng.]. https://doi.org/10.37884/1-2026/10

Conflict of interest: The authors declare no conflict of interest.

Acknowledgements: The research was conducted as part of the BR22884599 scientific and technical
program of the Ministry of Agriculture. “Create new varieties of fruit and berry crops and grapes with specified
parameters, develop zonal technologies for high-yield plantations using modern methodology” under the
event “Study of introduced varieties of garden strawberries in the conditions of the Almaty region”, Ministry
of Agriculture of the Republic of Kazakhstan, 2024-2026.

A.K. Tawmxkenoaesa™"?, M.JK. Capwaesa', H.C. Kopomeuxuii 3, C.JK. Kazvioaesa'”’
'Kazak »eMic-KoKOHiC FUTBIMH 3€pPTTEY HHCTHTYThI, AsMaThl, KazaxcraH;
2 XanpIkapalblK HHXEHEP-TEXHOJIOTUSIIBIK YHUBEPCUTETI, AsiMaThl, Kazaxcran;
SHay4Hblii [IEHTp MPOTUBOMH(EKIIMOHHBIX TpenaparoB, Anmarsl, KazaxcraH.
E-mail: etashkenbayeva@mail.ru

BAKIIA BYJIZIIPTEHIHIH (FRAGARIA x ANANASSA) BUPYCCBHI3 OTBIPFBI3Y MATEPHA-
JIBIH AJTY MAKCATBIHJIA KJIOHAJIJIBI MUKPOKOBENTY 9ICIH OHTANJIAHIBIPY

Tamken6aeBa Akepke Kanabidaiikpi3bl, buoxumMusiaslk nHxeHepus kKadeapacklHblH PhD mokTopaHThI,
«XanplKapanblK HUHXKEHepIiK-TexHoaorusuiblK yHuBepcuteT» JKIIC; bay-06aknia gaxeuigapbIHbIH OUOTEX-
HOJIOTHUSICHI OOJIMIHIH aFa FhUIBIMU KbI3MeTKepi, «Kazak xemic-KoKeHIC MapyallbUIbIFbl FRITBIMU-3€PTTEY
unctutyThl» JKIIC, Kazakcran, 050060, Anmarsl, ['arapun ganreuisl, 238/5

E-mail: etashkenbayeva@mail.ru; https://orcid.org/0000-0001-6575-2914;

CapmiaeBa Mouaup 7KymMabeKkKbI3bl, arpoHOMHS, CENEKIUs KoHe OWOTEeXHOJOTHs KadeapachlHbIH
JIOKTOpaHTHI, «Ka3ak yITThIK arpapiibik 3epTTey yHuBepcuTeT» KeAK, «Kazak kemic-KeKkeHic MIapyanbUTbIFbl
FeUTBIMU 3epTTey MHCTUTYThD» JKIIC, FeutpiMu Kbi3MeTkepi, Kazakcran, 050060, Anmarsr , ['arapun nas.,
238/5

E-mail: moka-1993@mail.ru,; https://orcid.org/0000-0002-2283-1089;

Kopotenkuii Mibs CepreeBuy, 0.F.K., KaybIMAACTBIpbUIFaH npodeccop, «KyKnanbl aypyiaapra Kapchl npe-
naparTap FeUTBIMU OpTaibiFbly AK 3epTxana MeHrepyurici, Anmatsl, On-Papabu naur., 75b

E-mail: laedal@mail.ru; https://orcid.org/0000-0002-0397-7840;

Kasbi6aeBa Coyiie dKamoblikbi3bl, Kazakcran PecryOnukacel ¥ATTHIK arpapiblK FHUIBIMAAD aKaaeMusi-
CBIHBIH akajemuri, «Ka3ak xemic-KoKeHIC IapyallbUlbFbl FhUIBIMU-3epTTey HHCTUTYTH JKIIC Backapma
TeparachIHbIH OpbIHOacapel, AnmMatel, Kazakcran, 050060, Anmartel , ['arapun nanrbiisl, 238/5

E-mail: saule 5 67@mail.ru; https://orcid.org/0000-0002-6833-0466.

AnHoTanusi. Makanana Fragaria x ananassa TYpiHe )aTaTbIH YIII COPTTHI MUKPOKJIOHAIIIBI KOOCHTY
OMOTEXHOJIOTHSCHIH OHTaIIaHABIpyFa OaFbITTAIFaH 3ePTTEY HOTIDKENEP] YChIHBUIFAH. 3ePTTEYIiH MaKCaThI
— BUpPYyCTapJiaH cay, JKOFapbl canalibl OTBIPFBI3Y MAaTEPUANBIH aTy. ¥ CBIHBUIBIN OTHIPFaH 3ePTTEY IiH FHUIBIMUA
KaHAIBIFBI — OYJIIPreHHIH BUPYCCHI3 OTBHIPFBIZY MaTepUalblH ally VIIH MPOJUH, aaeHO3UHTpubochat
(AT®) >xoHE acKOPOMH KBIMIKBUIBIHAH TYPAThIH META0OJUKANIBIK OCJICeH Il KOCTIAaHBIH KaHa CHHEPTHSIIBIK
KOMOMHAIMSIChIHA HET13/eNITeH MHTeTpalusiiaHFaH OMOTEXHOJIOTUSIIBIK TOCUII 93ipaeyinne. byn ctparerus
AKCIUIAHTTAPJBIH KYJIbTHBHPJICYIIH OacTanmKel KE3EHJEPIHJETI CTPEeCC pEaKIUsIapblH TOMEHICTYTE,
SHEPIeTUKAIBIK aJIMacyJIbl KYNICUTYre >KOHE MEPUCTEMAJIbIK JKacylIajJapiblH TYPAKTBUIBIFBIH apTThIpYFa
OarpITTaNFaH. HoTmkeciHae AocTypIti MPOTOKOJIIAPMEH CabICThIPFaH Ia MUKPOKJIOHAJIBI KOOCHTY
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KO3 (D PUIIMEHTI apTHII, OCIMIIKTEPIIH pEreHEPAMUITBIK KaO11eT1 )KaKcapAbl. ATaaFraH KOMOWHAITUS aJiFalll peT
OYJIIIpreH SKCIUIAHTTAPBIHBIH MOP(GOTEHETHKAIBIK OCJIICEHIUTIITIH apTThIPYy YIIIH KOJAAHBUIBIN, T€HOTUITKE
OaiimanbicThl kebOeity ko3dduuuentinin 30—45 % apanblFblHIa TYPaKThl ©CYlH KOPCETTi. OAiCTeMENIK
TYPFBIIAH 3€pTTey amuKajibAbl MepHcTeMaapbl CTepHIM3alMsiiay, pereHepaunusiay, npoaudepanusiay
KOHE TaMbIpIaHIbIpy KezeHaepiH KaMThlbl. 0,1% Hatpuii runoxmnopuri (NaClO) epitinaiciMmeH 0ec MUHYTTBIK
OHJICY CTEPHIIM3AITMS TUIMIUIITI MEH TIHJEPAiH TIPIITIKKE KaOUIeTTIIIT apachlHaFbl OHTANIIBI TeTe-TeHIIKTI
KamMTaMachl3 €Til, KOHTaMUHanusa JeHreiin 25-35 %-ra nelliH TOMEHIETKEHI XOHE MepHucTeMasap.IbiH
eMipiieHIiri 65—75 % OosiraHbl aHBIKTANbl. ACKOPOUH KbIIKbUIBIH (10 MI/) Kocy anekcTepiH (peHOIAbIK
KapaltoblH TOJBIK OosibipManbl. [Iponna meH AT®O-ThIH €HTi311yl MUKPOPO3ETKATApIbIH Y3bIHABIFBI MEH
KeOelTy K03 GUIMEHTIHIH apTyblHa bIKMald eTTi: ManbBuHa copThiHga — l:11-nen 1:16-ra neiiin, Kapa
xaH3ana copteiaaa — 1:7-men 1:11-re neiiin, Cabpuna copteina — 1:3-ten 1:4-ke geitin. OT-IILIP onicimen
KYPTi3UITeH MOJIEKYJIaIbIK-OMOIOTHANBIK Tanaay Hotwkecinae SVBV, SCV, SMoV, SPaV xone BPYV
BUPYCTApbIHBIH KOK €KEH1 aHBIKTAJBIN, AJIbIHFAaH MaTEPHANIbIH KOFaphl JCHIeHe CaybIKTHIPbUIFaHbIH
nanennaenl. Kopvimuvinovinaii kene, yChIHBUTFAaH MUKPOKJIOHAJIIbI KOOCHUTY periiaMeHTI MeprucTeManap/blH pe-
TeHepAIMUIBIK KaOUTEeTIHIH TYPAKThI TYPJE apTYbIH KAaMTaMachl3 €Teli, BAPYCChI3 OCIMIIKTEPII ATy MEP3iMiH
KBICKapTa/ibl )KOHE carajbl OyJIIpreH KeIeTTepiH OHEPKICINTIK IeHrel1e oH Py YIIIH KOJAaHyFa YChIHbI-
Jajbl.

Tyiiin ce3aep: Oynaiprex, pereHepanus, KOpeKTiK opTa, MUKPOKJIOHAN bl KOOEHUTY, BUpycTap, TIHAEP
KYJIBTYpPAacskl, in vitro

Hoiiekces ymin: A.K.Tamken6baesa, M.)XK. Capmaesa, Koporenkuit M.C, Kaspibaesa C.K (2026).
bakma Oynaipreniniy (fragaria % ananassa) BUPYCChI3 OTHIPFBI3y MaT€pUAIIbIH Ty MaKCaThIHIAa KIIOHAJIBI
MUKPOKOOEHTY 9/1ICIH OHTaumauAbIpy// [3nenictep, Hotmxkenep — MccnenoBanus, pesynsrarsl. T. 28. Is. 1. Ne
109. Pp. 93—105 [Arbua Tia.]. https://doi.org/10.37884/1-2026/10

Myajesiep KaKTBIFBICHI: aBTOPJIAP OChI MaKajiaga MYIeep KaKThIFBICHI )KOK JIEM MOTIMICHII.

A.K. Tawmrxenoaesa?, M.JK. Capuaeesa', Kopomeuxuu H.C°, Kazvibaesa C.JK"?
l«Kazaxckuit HaydHO-HCCIIeI0BATEIbCKHI HHCTUTYT TUIO00BOINEBOICTBAY, AnmmaThl, Ka3axcraH;
2«MesxyHapOIHbIH HHKCHEPHO-TEXHOIOTHYECKUI YHUBEPCUTET», AnMaThl, KazaxcraH;
«HayuHblii IeHTp NPOTHBOMH(EKIIMOHHBIX MTpenapaToBy, Aamatsl, KasaxcraH.
E-mail:etashkenbayeva@mail.ru

ONITUMM3ALMA METOJA KJIOHAJIBHOT'O MUKPOPAZSMHOXEHMUS ¢C LHEJBIO
MOJIYYEHUS BE3BUPYCHOT' O ITOCATOYHOI'O MATEPHAJIA 3EMJISSHUKH CAJIOBOM
(FRAGARIA x ANANASSA).

Tamken6aeBa Axkepke Kaabi6aeBna, PhD nokropant kadenps Onoxumuueckoi nuxxkenepuu, TOO «Mex-
JTYHapOIHBIA MHKEHEPHO-TEXHOJIOTMUYECKUI YHUBEPCUTETY; CTAPIINN HAYYHBIH COTPYIHUK OTJENa OMOTeX-
HOJIOTUH caloBbIX KyabTyp, TOO «Kazaxckuil HayqHO-UCCII€0BATENbCKII MHCTUTYT TUI0I00BOIIEBOACTBAY,
Kazaxcran, 050060, Anmarsl, npocnexT ['arapuna, 238/5

E-mail: etashkenbayeva@mail.ru; https://orcid.org/0000-0001-6575-2914;

Capmiaesa Mouaup Kymabexkkbi3bl, PhD nokropanT kadenpsl arpoHOMUH, CEIEKIUU U OMOTEXHOIOTHH,
«Kazaxckuil HallMOHAJIBHBIN arpapHbIil YHUBEPCUTET», HAYUHBIH COTPYIHHUK OTJea OMOTEXHOJOIHH CaJlo-
BbIX KynbTyp, TOO «Ka3zaxckuii HaydHO-HMCClIeA0BaTeIbCKU MHCTUTYT IJI000BOILEBO/ICTBAY, Ka3axcraH,
050060, Anmartsl, npocniekt ["arapuna, 238/5

E-mail: moka-1993@mail.ru; https://orcid.org/0000-0002-2283-1089;

Koporeukuii Uiabs CepreeBud, kanauaat ouonorndeckux Hayk (PhD), acconmmpoBannslit mpodeccop, 3a-
Benytonuit maboparopueit AO «Hayunbiil ieHTp mpoTHBOMHGEKITMOHHBIX TTpenapaToBy, Kazaxcran, AnMarsl,
mip. Anb-®apabdu, 75b

E-mail: laedal@mail.ru, https://orcid.org/0000-0002-0397-7840;

Kasbi6aeBa Coyiie KamoObLIKbI3bI, AkasieMuk HanronanbHON akajemMun arpapHbix Hayk PecryOnuku Ka-
3axcTaH, 3amecturenb npencenarens npasieHus TOO «Kazaxckuili HaydyHO-HCCIIEOBATEIbCKUN MHCTHTYT
TIJI0JI0OOBOIIEBOICTBAaY, KazaxcraH, Anmarsl, mpocnekT ['arapuna, 238/5



E-mail: saule 5 67@mail.ru; https://orcid.org/0000-0002-6833-0466.

AnHoTaunus. B cTarbe npeacTaBieHbl pe3yabTaThl HCCIEI0BAHUS, HAPABICHHOTO HA ONTHUMU3AIIHIO
OMOTEXHOJIOTUY MHUKPOKJIOHAILHOTO Pa3MHOXKEHHUS TPEX COpTOB Fragaria X ananassa ¢ UEIbIO MOTYYSHUS
3I0pPOBOTO, OE3BUPYCHOTO MOCaTOYHOrO MaTepuaia. HoBH3Ha HcclenoBaHUs 3akiioyaeTcsl B pa3paboTke
KOMITJIEKCHOTO OMOTEXHOJIOTHYECKOTO MOIX0/1a K MOIYYSHHUIO O€3BUPYCHOTO MTOCAI0YHOTO MaTepuaia 3eMJisi-
HUKHU C UCTIOJIH30BAHHEM HOBOM CHHEPreTHUECKON KOMOMHAIINY METa00IMYeCKH aKTUBHBIX T00ABOK — MPO-
nuHa, ageHosunTpudocara (ATD) u ackopOuHOBOM KUCIOTHL. [IpeanoskeHHas cTparerusi CHUXKaeT cTpec-
COBBIE PEaKIMU HKCIUIAHTOB Ha PAHHUX JTarax KyJIbTHUBUPOBAHMS, YCUIIMBAET SHEPreTHUECKUI MeTaboIn3M
U CTaOWIM3UPYET KIETKH MEPUCTEM, MOBBIMIAS KOA(D(GUIIMEHT MUKPOKIOHATBFHOTO Pa3MHOKEHHUS U pereHe-
PAIMOHHYIO CIIOCOOHOCTH MO CPABHEHHUIO C TPAIUIIMOHHBIMU MTpOTOKoNamMu. /laHHas KOMOWHAIUS BIIEPBHIE
MPUMEHEHa ISl OBBIIIEHUsI MOP(OreHeTHYeCKOW aKTUBHOCTH IKCINIAHTOB 3€MIISTHUKH M TIPOJIEMOHCTPUPO-
Baja ycToiunBoe yBenudeHue kodpduurenta pasmHoxenus Ha 30—45 % B 3aBUCUMOCTH OT TeHoTHna. Me-
TOJIOJIOTUYECKH UCCIIEIOBAHUE BKITIOUAIIO ATAIbI CTEPUITU3AIINH, PETeHEpaLliu, MPOIH(epaluy U YKOPEHEHHUS
anyKalbHBIX MEPUCTEM. YCTAHOBJIEHO, YTO MATUMUHYTHas 00paboTka 0,1%-HbIM pacTBOPOM THIOXJIOPUTA
Hatpus (NaClO) obecnieurBaeT onTUMAaNIbHBIN 0anaHc MEXTy 2PPEKTUBHOCTHIO CTEPUIH3AIUN U COXpaH-
HOCTBIO TKaHEH, CHIDKas YPOBEHb KOHTaMHUHAIMK 10 25—-35% mpu skxu3HeCcrocoOHOCTH MepucTeM 65—75 %.
JloGaBnenne ackopouHoBOW KUCIOTHI (10 Mr/iT) mpempoTBpaiano GpeHoapHOe TOTEMHEHHE MEpUCTeM. BKitro-
yeHue npoirHa U AT® crnocoOCTBOBAIO YBEIMUEHHUIO UIMHBI MUKPOPO3ETOK U KOd(hUIIMEeHTa pa3MHOXKe-
Hust: y copta Malwina — ¢ 1:11 no 1:16, y copra Black Prince — ¢ 1:7 no 1:11, y copta Sabrina — ¢ 1:3 no
1:4. MonekynspHo-O0nonoruueckuii ananus ¢ ucnoib3zoBanuem OT-IILIP moaTBepams OTCyTCTBUE BUPYCOB
SVBYV, SCV, SMoV, SPaV u BPY'V, uto cBUAETENbCTBYET O BHICOKOW CTETIEHH O30POBIICHUS TIOTYYEHHOTO
MaTepuaia. B 3akitoueHre yCTaHOBIIEHO, UTO MPEII0KEHHBIN MPOTOKOJ MUKPOKIOHAIBHOTO Pa3MHOKECHHUS
MOBBIIIAET PErCHEPAIIMOHHYIO CITIOCOOHOCTh MEPUCTEM, YCKOPSET MOydeHrne Oe3BUPYCHBIX PACTEHHUN U MO-
KeT OBITh PEKOMEHI0BaH JIJIsl MPOMBIIINIEHHOTO MTPOU3BO/ICTBA PAccalbl 3eMIITHUKH.

KuroueBble ci1oBa: 3eMIIsIHUKA, pereHepalys, muTaTelbHas cpeiia, MUKPOKIOHAIbHOE pa3MHOXKEHHE,
BHUPYCBI, KyJITYypa TKaHEH, in Vitro

Juast umrupoBanus: A K. Tamken6aeBa, M.JK.Capmraea, Koporenxuii 1.C, Kazsibaera C.2K. (2026).
OnTuMH3aIus MeTo/a KIIOHAILHOTO MUKPOPa3MHOKEHHE 11eJIbI0 TTOTy4YeHHs] 0€3BUPYCHOTO OCAI04YHOTO Ma-
Tepuala 3eMIITHUKH caioBOi (fragaria % ananassa). // 13aenicrep, HoTmxkenep — MccnenoBanusi, pe3yabTaThl.
T. 28. Is. 1. Ne 109. Pp. 93—-105 [Ha anrn.]. https://doi.org/10.37884/1-2026/10

KondaukT uHTEpecoB: aBTOPHI 3asBISAIOT 00 OTCYTCTBUH KOH(DINKTAa HHTEPECOB.

Introduction.

Garden strawberries (Fragaria * ananassa Duch.) are one of the most economically significant berry
crops in countries with a temperate climate [Stegmeir, 2010: 1140]. The high consumer quality of the berries
and the intensive development of berry growing in recent decades have increased the requirements for the
quality of planting material. One of the most serious problems in industrial cultivation is viral contamination,
which leads to a 30-80 % reduction in yield, depending on the type and combination of viruses [Thompson
et.al., 2003: 385-390]. To date, more than 30 viruses affecting Fragaria spp. have been described [Martin
et.al., 2006: 384-396], among which SVBV, SMV, SCV, SLRSV, SPaV, and others are of particular economic
importance. Their combined presence causes plant weakening, reduction in leaf and berry size, decreased
marketability of products, and rapid degradation of planting material [ Xiang et.al., 2015: 553-556].

With the expansion of berry fields and the active use of vegetative propagation, there is an increased
risk of viruses spreading through mother plants. The production of certified virus-free planting material is a
key element in the sustainable development of the industry. The use of tissue culture and molecular diagnostic
methods allows for effective genotypic improvement, control of viral purity, and prevention of pathogen intro-
duction into new plantings. Thus, the optimization of biotechnological recovery methods and the development
of reliable molecular approaches to the detection of strawberry viruses are a pressing scientific and practical
task for modern planting material production systems.

The relevance of this work is due to the high demand for standard and high-quality planting material
for ecological and industrial berry growing.
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Objective: To optimize the method of clonal micropropagation for obtaining virus-free planting mate-
rial of garden strawberries.

Tasks:

1. Optimize the technological scheme of micropropagation;

2. Develop an improved nutrient medium for the stages of inoculation, regeneration and prolifera-
tion;

3. Control viral infection using the PCR method.

This paper presents a technology for obtaining virus-free planting material, in which traditional steril-
izing agents and growth regulators are replaced by environmentally friendly, energy-active and metabolically
significant additives. The combined use of ATP, proline and ascorbic acid at key stages — introduction into
culture, regeneration and proliferation — is aimed at reducing oxidative stress in explants, increasing cell
division and differentiation activity, and increasing the reproduction rate while maintaining genetic stability.

One of the key areas of development in Kazakhstan’s horticulture sector is the creation of intensive
berry plantations, including garden strawberries. Such plantations can only be established if high-quality
planting material is available. Crop losses from viral and fungal infections can exceed 50 %, making plant
health technologies extremely important [ Tashkenbayeva et.al., 2023:159-160].

Modern agricultural technologies, including drip irrigation and the use of high-yielding varieties
(yields of 15-18 tones’ per hectare in the Turkestan region), confirm the economic importance of this crop
[Tpodumona u np. 2023.]. Molecular genetic studies of varieties also demonstrate the relevance of breeding
decisions, but they do not solve the problem of quickly obtaining healthy material. Microclonal propagation
remains the most effective method for obtaining virus-free plants, although existing protocols are limited by
crop contamination, phenolic darkening of meristems, and variety-specific differences, which requires further
optimization of media, sterilizations, and in vitro conditions.

The scientific novelty of this study lies in the development of an integrated micropropagation approach
based on the combined application of metabolically active additives — proline, adenosine triphosphate (ATP),
and ascorbic acid — at key stages of in vitro culture. Unlike previously described protocols focusing mainly
on plant growth regulators or thermotherapy, the proposed strategy targets the reduction of oxidative stress,
stabilization of meristematic tissues, and enhancement of cellular energy metabolism, resulting in a significant
increase in regeneration efficiency and multiplication rate depending on genotype.

Methods and materials

This work was conducted using biotechnological methods at the Horticultural Biotech Laboratory of
the Kazakh Scientific Research Institute of Fruit and Vegetable Growing in 2024-2025.

The Malwina variety is a large-fruited strawberry bred in Germany by Peter Stopel in 2010. The bushes
are moderately spreading, approximately 50 cm high and 60 cm in diameter. The flower stalks are short and
strong, located beneath dark green, large leaves, which naturally protect the berries from bird pecking and
sunburn. The flowers are large, hermaphroditic, and do not require cross-pollination. The berries of Malwina
are large, heart-shaped, and visually appealing.

The Sabrina variety is an early-fruiting cultivar developed by the Spanish company Planasa. It is
characterized by vigorous bushes, a strong root system, and high yields. The berries are large, bright red, and
have dense flesh. Sabrina is well-suited for both individual gardens and farms, allowing early market entry.

The Black Prince variety is a large-fruited strawberry with distinctive traits. It can be propagated from
seeds, runners, or crowns. Yield increases with the age of the plant, averaging 1 kg per bush. The plant is
highly productive and frost-resistant, and its berries are large, flavorful, and visually striking. When fully ripe,
the berries are dark cherry-colored and glossy. The flower stalks are tall, initially rising above the leaves during
flowerin 7g, and then droop under the weight of the berries. This variety is resistant to common strawberry
diseases, high-yielding, frost-resistant, and easily transportable.

Microclonal propagation is carried out in laboratory conditions, and the operations themselves for
isolating apical meristems and microclonal propagation are carried out under sterile conditions (operating
theatre).

The microclonal propagation process consists of several stages:

- Preparation of nutrient media with different mineral, vitamin and physiologically active substance
content.
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- Selection and preparation of plant material. When introducing tissue culture, the apical meristem bud
with two leaf primordia, 0.1-0.2 mm in size, is used as the starting explant for strawberries. It is sterilized and
introduced into the tissue culture.

Development of explants. The explants are cultivated at a light intensity of about 2000-3000 1x/m? and
a 16-hour day at a temperature of 24-25°C.

- Transplanting. During the cultivation of the apical meristem and the development of meristems, it
becomes necessary to transplant them in order to renew the nutrient medium, place the developing meristems
in large culture vessels, cultivate secondary explants to ensure maximum propagation rates, and control the
regeneration process.

- Rooting. Strawberry plants up to 20 mm in size with several leaves ensure good plant development
and are transplanted to a rooting medium. Auxin growth regulators are used to stimulate root formation.

- Transfer of test-tube plants from in vitro to ex vitro. Test-tube plants of strawberry rosettes with a
developed root system reaching 1-3 cm in length and a rosette with several leaves are transferred to non-sterile
conditions. Light, moisture-absorbing, well-aerated materials (peat, sand, perlite) are used as a substrate.

A biotechnology for in vitro microclonal propagation of Fragaria x ananassa was developed to obtain
planting material free from viral and mycoplasma infections. The protocol comprises the sequential stages of
explant selection, sterilizations, introduction into in vitro culture, regeneration, proliferation, and rhizogenesis.

At the first stage of in vitro microclonal propagation of Fragaria x ananassa (Fig. 1A), pure, highly
productive, and visually healthy mother plants were selected, primarily during the period of active growth
(March—May). Apical meristems measuring 0.1-0.2 mm were excised from asymptomatic plants.

The explants were sterilized through a multi-stage process, including washing with a triclosan solution,
treatment with 10% sodium hypochlorite (NaClO), and triple rinsing with sterile water. Additionally, antibac-
terial and antifungal agents, along with an ascorbic acid solution, were applied to prevent chemical damage
to the tissues.

The meristems were introduced into the nutrient medium (Fig. 1B) on a modified Murashige—Skoog
medium [Murashige et.al., 1962.] containing an increased amount of iron chelate, sucrose (30 g/L), a vitamin
complex, as well as ascorbic acid (10 mg/L) and ATP (1 mg/L), which reduced the intensity of phenolic oxi-
dation. At the regeneration stage (Fig. 1C), the meristems formed primary shoots. The formed micro-rosettes
were transferred to a medium conducive to further development (Fig. 1D), where the formation of compact
micro-rosettes was observed. Cultivation in Fig. 1B—-D was carried out at a temperature of 22-25 °C, illumi-
nation of 2000-3000 Ix/m?, a photoperiod of 16 hours, and relative humidity of 60—70%.

During the proliferation stage (Fig. 1E), micro-rosettes were transferred to a medium supplemented
with the growth regulators 6-benzylaminopurine (6-BAP) and kinetin. Sub culturing was carried out every 2—4
weeks, with a maximum of five passages to prevent soma clonal variation.

For rooting (Fig. 1F), micro-rosettes were transferred to a modified medium supplemented with indole
butyric acid (IBA), containing half the concentration of macroelements and a reduced sucrose level (20 g/L).
Micro-rosettes reaching 1.5-2.0 cm in length were placed on the root-induction medium. Root formation var-
ied among varieties: the Black Prince variety developed roots within 25-30 days, while Sabrina and Malwina
required 35-40 days. Once the root system had formed, the plants were transferred to ex vitro conditions and
gradually acclimatized for 10-14 days (Fig. 1).

The developed protocols allowed the standardization of the micropropagation process and ensured the
high regenerative capacity of explants. Proliferation was variety-dependent, with the highest values observed
in Black Prince, moderate in Malwina, and the lowest in Sabrina. Control data are presented in Table 1.

The observed differences in the multiplication coefficient among strawberry cultivars may be explained
by genotype-specific physiological and metabolic characteristics. Variations in endogenous antioxidant capac-
ity, osmole accumulation, and mitochondrial activity influence the response of meristematic tissues to in vitro
stress. Cultivars with lower baseline antioxidant protection or reduced energy metabolism may respond more
strongly to treatment with exogenous proline and ATP, resulting in enhanced cell division and shoot prolifer-
ation. Conversely, genotypes with naturally higher stress tolerance and metabolic activity may exhibit a more
moderate response to additional metabolic stimulation.
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Fig. 1. Stages of microclonal propagation of Fragaria x ananassa in vitro.
A — selection of healthy mother plants; B — introduction of the apex into culture (scale: 1 mm); C — shoot regeneration (scale: 2 mm); D —
formation of micro-rosettes (scale: 3 mm);
E — proliferation (scale: 5 mm); F — rooting (scale: 8 mm).

Table 1. Effect of proline and ATP on growth and reproduction rate of Fragaria X ananassa varieties in

vitro

Garden strawberry Length of rosette after 2 months of Multiplication coefficient at the 6th passage, units

varieties cultivation, cm per explant
Murashige— Murashige-Skoog | Multiplication coeffi- | Multiplication coefficient
Skoog, control + proline, ATP cient (control) (proline + ATP)

Sabrina 0,1-0,4+0,2 0,2-0,5+0,2 1:3£1,0 1:4+1,0

Malwina 0,7-1,4+0,2 1,0-2,0+0,2 1:11£2,0 1:1643,0

Black Prince 0,5-0,8+0,2 0,8-1,2+0,1 1:742,0 1:11+2,0

The data are presented as ranges of values + standard deviation. Modification of the Murashige and
Skoog (MS) medium by adding proline and ATP increased micro-rosette length and the reproduction coef-
ficient in all studied varieties. Treatment with these bio-stimulants had a pronounced stimulating effect on
growth and proliferation. By the sixth passage, increases in rosette length were accompanied by proportional
increases in the reproduction coefficient, confirming a direct relationship between explant morphogenetic ac-
tivity and nutrient medium composition.

The observed increase in the reproduction coefficient and high level of adaptation confirm the effec-
tiveness of the optimized micropropagation protocol. Statistically significant differences (p < 0.001) among
varieties indicate a genotype-specific response to the exogenous bio-stimulants and cultivation conditions.

Varietal differences in response to exogenous proline were attributed to differences in the capacity of
plants to accumulate endogenous osmoles and maintain antioxidant status. Proline functions as an osmopro-
tectant, stabilizing membranes and proteins, and as an effective scavenger of reactive oxygen species (ROS),
reducing cellular damage during the early stages of in vitro culture. Varieties with low baseline antioxidant
levels or weak enzyme activity (catalase, peroxidase) gained substantial physiological benefits from exoge-
nous proline. In these genotypes, additional osmotic and antioxidant protection was critical for meristem sur-
vival. Conversely, varieties with inherently stronger stress tolerance exhibited a moderate or limited response
to proline, as their endogenous resources were sufficient for regeneration processes.

Differences between varieties were also evident in response to exogenous ATP. Beyond its classical
role as an energy molecule, extracellular ATP acts as a signaling agent, activating Ca**-dependent and
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ROS-mediated pathways that stimulate cell division and regeneration. The effectiveness of ATP supplemen-
tation depended on the basal energy status of each variety. Genotypes with low mitochondrial activity or
reduced respiration rates during early cultivation stages showed pronounced positive responses to exogenous
ATP. In contrast, varieties with high intrinsic metabolic rates displayed minimal responses, as their energy
requirements were already met.

The combined application of proline and ATP demonstrated a pronounced synergistic effect, particu-
larly in genotypes with high phenolic content and elevated polyphenol oxidase (PPO) activity. These varieties
experience oxidative stress during explant introduction due to phenolic polymerization and the formation of
toxic oxidation products [ Baimukhametova et.al., 2020: 26—42]. Exogenous proline provided antioxidant and
osmoprotective effects, while ATP supplied energy and signaling stimuli, together suppressing ROS, stabiliz-
ing cellular structures, and accelerating meristem regeneration. The addition of ascorbic acid further enhanced
this effect by inhibiting PPO activity and reducing phenolic tissue damage. The magnitude of this synergy
remained variety-dependent, highlighting the role of genotype in regulating phenolic metabolism and stress
sensitivity.

Varietal differences were also influenced by the genetic architecture of regenerative potential. Meri-
stem regeneration, organogenesis initiation, and proliferation rates are governed by the expression of genes
regulating cell division (cyclins, CDKSs), meristem-specific transcription factors (WUS, WOX), and sensitivi-
ty to auxins and cytokine’s. Genotypes with lower expression of these genes or weakened signaling pathways
required additional metabolic stimulation, explaining their heightened responsiveness to proline and ATP.
Conversely, varieties with active regenerative programs were less dependent on exogenous stimulants and
exhibited smaller differences between treatment groups.

Overall, varietal variability in response to proline and ATP reflects a complex interplay of factors, in-
cluding osmotic regulation, antioxidant capacity, mitochondrial metabolic activity, phenolic oxidative stress,
and genetically determined regenerative potential. The data confirm the scientific novelty of combining ATP,
proline, and ascorbic acid as energy-metabolic regulators. This combination provided a strong antioxidant
effect, enhanced regenerative responses of meristematic tissues, increased reproduction rates, and maintained
genetic stability. Varieties prone to ROS accumulation, phenolic oxidation, or energy deficiency showed the
most pronounced benefits from proline and ATP treatment, whereas physiologically stable genotypes respond-
ed weakly. During organogenesis initiation in vitro, oxidation of secondary metabolites (phenols, terpenes)
by polyphenol oxidases caused darkening of explant tissues, which could inhibit cell division and reduce
axillary bud regeneration [ ElKichaoui, 2014: 619—627]. Ex vitro acclimatization required careful hardening
and preparation to improve survival under non-sterile conditions [Mukherjee et.al., 2024: 113618]. Trans-
planted micropropagated plants faced changes in temperature, light intensity, and water availability. During
acclimatization, stomatal regulation normalized, allowing the formation of leaves with normal anatomical and
physiological characteristics suitable for survival in natural conditions [Sharma et.al., 2023: 1-6].

Control of Viral Infection by PCR and Detection of Genetic Variation by RAPD

RAPD Analysis for Genetic Stability

Genomic DNA was amplified using the RAPD-PCR method with 15 random primers (markers 1-15)
to assess genetic stability. Reactions were performed according to standard protocols. The obtained RAPD
profiles were highly reproducible and showed no additional bands, indicating the absence of soma clonal
variation in the studied clones.

Virus Detection by RT-PCR

Virus detection was performed by reverse transcription followed by polymerase chain reaction (RT-
PCR). cDNA synthesized from viral RNA was used as a template in a reaction mixture with a final volume
of 25 pL. The mixture contained 10x buffer without Mg** (Invitrogen, USA), 2 mM dNTP mix (Invitrogen,
USA), and 20 pM of forward and reverse primers specific for each virus:

SVBV: FORWARD 5' TCGGGAAYTTGCAGGWAAAACATAG 3', REVERSE 5" TACTCGTGAT-
TCTCAGGTAGATTGG 3’

SCV: FORWARD 5' ATATCCGGAYTTGARAACA3',REVERSE 5' YTTMACATTGGTGGCAGAC
3/

SMoV: FORWARD 5" CGACAGTTCTCTATGTAGGACACC 3', REVERSE 5" CATCTATCTA-
AAGTTAAGTCTACA 3’



Ka: w
YNTTbIK FblbIM

AKAOEMUACDHI

SPaV: FORWARD 5" AGGGATGACGTCGCAAATGATAGT 3’, REVERSE 5" GCTCGTCGCTC-
CCCAGAAT 3’

BPYV: FORWARD 5 GTGTCCAGTTATGCTAGTC 3', REVERSE 5 TAGCTGACTCAT-
CAATAGTG 3’

The reaction mixture also contained MgCl: (Invitrogen, USA) and 5 U/pL Taq polymerase (Invitrogen,
USA) and was adjusted to the final volume with nuclease-free water.

PCR Conditions

Amplification was performed using a ProFlex thermal cycler (Applied Biosystems, USA) under the fol-
lowing conditions:

Initial denaturation: 94°C, 5 min

35 cycles of:

Denaturation: 94°C, 30 s

Annealing: 45-60°C, 30 s (optimized individually for each virus)

Elongation: 72°C, 45 s

Final elongation: 72°C, 7 min

Hold: 4°C

Electrophoresis and Visualization

PCR products were separated by electrophoresis in 1.5-2 % agarose gels prepared in TBE buffer and
visualized under ultraviolet light.

Controls

A commercial RT-PCR diagnostic kit was used, which included a positive control consisting of stan-
dardized virus-specific RNA/DNA to verify enzyme activity and amplification specificity. The positive con-
trol was applied during preliminary validation of the method. A negative control (reaction mixture without
template RNA) and an internal amplification control were included in each PCR run to exclude contamination
and PCR inhibition.

Changes in ex vitro cultivation conditions trigger adaptive mechanisms — leaf tissues begin to expand
and differentiate, while the number and area of stomata decrease [Krakhmaleva et.al., 2024: 1335]. The accu-
mulation of polyphenols can be controlled by adding antioxidants to the nutrient medium. In our experiments,
to reduce the toxic effect of polyphenols at the stage of introduction into the in vitro culture, strawberry meri-
stems were isolated in a solution of ascorbic acid. Transferring a fully formed plant obtained by tissue culture
to non-sterile conditions is a critical step in its propagation. This occurs when the plant has a developed stem,
leaves 30—35 mm long, and a well-formed root system (3—4 roots 4—7 cm long with lateral branches). Primary
hardening involves removing in vitro rooted shoots from the nutrient medium and then thoroughly rinsing
them with tap water to remove any remaining medium. To stimulate root branching, the roots are shortened to
4.0-4.5 cm and treated with a solution of potassium permanganate to reduce the risk of infection in a non-ster-
ile environment. Equal parts of bottom peat, soil and river sand are used as a substrate. To maintain optimal
humidity, the pots are covered with cellophane or glass jars and placed under fluorescent lamps with an inten-
sity of 2000-3000 1x/m?. After 7-10 days, the cover is removed, and the plants are watered regularly. By this
time, active growth is observed: new leaves appear at the tops of the shoots and the stems lengthen. When op-
timal ex vitro adaptation conditions are met, the efficiency is 95-100 % [Tashkenbayeva et al., 2023: 59-66].

Table 2. Results of statistical analysis of microclonal propagation data for the cultivars

Parameter Malwina Sabrina Black prince
Number of microclones 325 88 470
Mean multiplication coefficient 5.30 4.23 6.10
SD (standard deviation) 0.26 0.25 0.36
Adaptation rate (%) 69% 74% 69%

A total of 883 microclones were obtained from three cultivars. The largest contribution was from the
Black Prince cultivar (470 plants; 53.2%), followed by Malwina (325 plants; 36.8 %) and Sabrina (88 plants;
10.0 %). The mean multiplication coefficient differed significantly among cultivars (ANOVA, F(2,6) =35.7; p
<0.001). The highest multiplication coefficient was recorded for Black Prince (6.10 £ 0.36), followed by Mal-
wina (5.30 = 0.26) and Sabrina (4.23 + 0.25). The average adaptation rate of plants transferred to non-sterile
conditions was approximately 70 % across cultivars.
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Results and discussion.

For each plant, the optimal sterilization regime was experimentally determined at the stage of aseptic
introduction in vitro to prevent the development of viral and fungal infections and to ensure a high yield of
sterile, viable, and actively regenerating explants.

In the present study, meristems were sterilized using triclosan-containing soap, followed by treatment
with a 0.1% sodium hypochlorite (NaClO) solution for 5 min and potassium permanganate (KMnOQO4), which
ensured high viability (65—75 %) and reduced contamination by 85-90 %.

During in vitro culture, controlled light and temperature conditions are required, and explants are culti-
vated in closed culture vessels under constant humidity. For most plant species, optimal conditions for normal
explant development include a temperature of 22-25°C and a 16-hour photoperiod.

All experiments were carried out in three biological replicates for each experimental group. Each
replicate included an equal number of explants cultivated under identical in vitro conditions. Quantitative
data were subjected to statistical analysis using one-way analysis of variance (One-Way ANOVA) to evaluate
differences between cultivars and treatment variants. Differences were considered statistically significant at
p<0.001.

Table 3. Biological variability of the multiplication coefficient in strawberry cultivars (replicates X
cultivars)

Ne | Cultivar Replication 1 Replication 2 | Replication 3 Mean SD

1 Malwina 5.1 5.6 52 5.30 0.26
2 Sabrina 4.0 4.5 4.2 4.23 0.25
3 Black Prince 5.7 6.4 6.2 6.10 0.36

Statistical analysis of the experimental data was performed to assess the reproducibility of the results
and identify variability among biological replicates. For each strawberry cultivar, the multiplication coef-
ficient was determined in three independent replicates, each including the same number of explants grown
under identical culture conditions. Based on the obtained values, the arithmetic mean (M) and standard de-
viation (SD) were calculated to reflect the degree of data dispersion within each group of samples. Low SD
values (0.25-0.36) indicated high sample homogeneity and confirmed the stability of cultivar responses to the
selected cultivation conditions. In addition, cultivar variability was evaluated through a comparative analysis
of the mean values among the cultivars. Data processing was carried out using standard methods of variation
statistics, allowing for a reliable interpretation of the effect of genotype on the multiplication coefficient.

After rooting of the micro-rosettes under in vifro conditions, the plants were transferred to ex vitro
conditions for acclimatization under ambient light. Prior to planting, the plants were removed from the culture
vessels using forceps, and the root system was thoroughly washed with tap water to remove residual culture
medium, followed by brief immersion in a weak potassium permanganate (KMnOQOs) solution. The plants were
then planted in a pre-moistened soil substrate treated with KMnQOa.. Acclimatization was conducted using a
soil mixture consisting of soil, peat, and sand in a 1:1:1 ratio. One plant with a well-developed root and shoot
system was planted in each pot (Figure 2).

Fig. 2. Adaptation of strawberry micro-rosettes in ex vitro
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To maintain substrate moisture, the pot was covered with a glass. The plants were then grown in the
laboratory’s adaptation greenhouse for 30 days at a temperature of 22—24°C with an illuminance of 2000—-3000
Ix/m?, relative humidity of 60—70 %, and a 16-hour light day. As the plants grew and new leaves appeared, a
small ventilation hole was made in the cling film. After transferring the test tube plants to the substrate, it was
treated with a weak solution of KMnO, for a week. After a month, the strengthened plants were completely
uncovered and left for some time in the adaptation greenhouse.

The proposed micropropagation technique is fundamentally novel in that it involves the sequential,
targeted combination of biostimulants at key stages of plant development, from the initiation of the apical
meristem to in vitro adaptation. Unlike traditional approaches based on the use of synthetic cytokinins and
auxins [Sarshayeva et.al., 2024: 56] or exclusively thermotherapy, the developed system integrates the use of
ATP as a temporary energy donor and regulator of metabolic transitions [ Naing et al., 2019: 36], proline as an
osmoprotectant, ROS modulator, and regulator of endogenous osmolytes [Kabylbekova et.al., 2019: 48-57],
and vitamin C to inhibit polyphenol oxidase activity at the explant introduction stage. The practical value of
this approach is confirmed by a significant increase in the reproduction rate and the absence of somaclonal
variations, which has been verified using RAPD molecular analysis and PCR diagnostics to check for the
absence of five key viruses [Kryukov et al., 2022: 308].

Analysis of the data presented in the table showed that the varieties differed in their sensitivity to the
application of proline and ATP. Thus, the Malwina variety showed the most pronounced increase in rosette
length and reproduction coefficient, which may be associated with higher metabolic activity and effective
regulation of osmolytes in response to stimulants. Meanwhile, the effect was less pronounced in the Sabrina
variety, indicating variety-specific differences in energy metabolism and stress adaptation mechanisms
affecting cell division rate and explant growth. The Black Prince variety showed an intermediate response,
reflecting individual physiological characteristics and varying sensitivity to the combination of biostimulants.

These observations confirm the need for differentiated selection of stimulants for each variety in order
to optimize micropropagation and maximize the yield of virus-free planting material.

Results of strawberry virus diagnostics.

RT-PCR analysis revealed no virus-specific amplification products corresponding to strawberry vein
banding virus (SVBV), strawberry crinkle virus (SCV), strawberry mottle virus (SMV), strawberry pallidosis-
associated virus (SPaV), or beet false yellowing virus (BPYV) in any of the analyzed samples (Figure 3).

Fig.3. Agarose gel electrophoresis of RT-PCR products for detection of strawberry viruses.
M — DNA molecular weight marker; NC — negative control; IC — internal amplification control; S1-S3 — strawberry samples. No virus-spe-
cific amplicons corresponding to SVBV, SCV, SMV, SPaV, or BPYV were detected in any of the analyzed samples; only internal amplification
control bands were observed.

Only internal amplification control bands were detected, while no amplification was observed in
negative controls, confirming the reliability of the assay. Three strawberry varieties (Sabrina, Malwina, and
Black Prince) were examined for the presence of economically significant strawberry viruses. The results of
virus detection are summarized in Table 4.
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Table 4. Identification of viral diseases in strawberry varieties

Virus name Strawberry varieties
Sabrina | Malwi- Black
na Prince
Strawberry Vein Border Virus | Negative | Nega- Negative
(SVBV) tive
Strawberry crinkle virus Negative | Nega- Negative
(SCV) tive
Strawberry mottle virus Negative | Nega- Negative
(SMV) tive
Strawberry pallidosis virus Negative | Nega- Negative
(SPaV) tive
Beet false yellow virus Negative | Nega- Negative
(BPYV). tive

Thus, based on RT-PCR diagnostics, all tested strawberry varieties were confirmed to be free from the
analyzed viruses, demonstrating their suitability for further use as virus-free planting material.

Conclusions.

As aresult of the study, the method of clonal micropropagation of three varieties of garden strawberries
(Malwina, Sabrina, Black Prince) was optimized, ensuring the production of virus-free planting material. It
was found that sterilization of apical meristems with a 0.1 % solution of sodium hypochlorite (NaClO) for
5 minutes ensures 65—75 % survival of explants and reduces the level of contamination to 25-35 %, which
confirms the effectiveness of the selected sterilization regime. The inclusion of ascorbic acid (10 mg/L) at the
stage of introduction into the culture completely prevents phenolic darkening of tissues, and the use of proline
and ATP in the nutrient medium increases the regeneration and proliferation rate by 10-20 % compared to the
control.

The highest micropropagation coefficient was observed in the variety Black Prince (6.10 + 0.36), fol-
lowed by Malwina (5.30 + 0.26) and Sabrina (4.23 £ 0.25), which was statistically significant (ANOVA, p <
0.001).

The RT-PCRanalysis showed the complete absence of SVBV, SCV, SMV, SPaV and BPYV viruses in
all the samples examined, demonstrating the effectiveness of the integrated approach to health and control of
viral purity in vitro.

The adaptation of plants in ex vitro conditions on a soil: peat: sand (1:1:1) substrate ensured 95-100 %
survival of micro-rosettes, confirming the stability of the obtained planting material. The scientific novelty of
the work lies in the application of a synergistic combination of ATP + proline + ascorbic acid, which reduces
oxidative stress, increases regenerative activity and stabilises the growth of micro-rosettes. This comprehensive
approach had not previously been used in strawberry health technologies.

The developed biotechnological protocol can be recommended for industrial production of virus-free
strawberry planting material and implementation in greenhouse farming practices. Thus, the proposed pro-
tocol represents a novel biotechnological solution for strawberry micropropagation, based on a synergistic
combination of ATP, proline, and ascorbic acid, which has not previously been applied for improving morpho-
genetic activity and virus elimination efficiency in Fragaria x ananassa.
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Abstract. Durum wheat (7riticum durum Desf.) is the primary crop used for pasta production and is
characterized by high levels of essential nutrients and carotenoid pigments (antioxidants). Improving grain
quality traits has become increasingly important in light of traditional breeding programs focused predom-
inantly on enhancing yield and tolerance to environmental stresses. Interspecific hybridization expands the
genetic base of breeding material and enables the development of cultivars that combine high productivity
with superior technological properties. The aim of this study was to evaluate the biochemical characteristics of
interspecific tetraploid wheat hybrids for their potential use in breeding programs. The study assessed produc-
tivity parameters, biochemical traits, and electrophoretic profiles of the hybrids and their parental genotypes.
All evaluated samples showed a significant advantage over the standard cultivar in the number of kernels per
main spike and grain mass per plant, while grain test weight and protein content varied considerably, indicat-
ing the superiority of certain hybrids. The carotenoid pigment content exceeded the threshold required to form
the desirable golden-yellow color of pasta, with lighter color characteristics associated with higher b * values.
Analysis of high-molecular-weight glutenin subunits revealed heterozygosity in the hybrids, the presence of
specific subunits in Triticum turanicum, and a predominance of a “wild-type profile” in hybrids involving wild
tetraploid forms. Based on a complex assessment of biochemical and technological traits, two promising lines
were identified: 202/24 (T. turanicum x Durofinus (1. durum Dest.)) and 205/24 (Durofinus (7. durum Dest.)
x Damsinskaya 90 (7. durum Dest.)), which are recommended for further breeding applications.
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Annotanus. Triticum durum Desf. TexTi KarThl Ougall — MakapoH OHIMJIEPIH OHIIPYTe HET13T1 nmaiiia-
JIAHBUIATBIH JAKbLJI, OJ1 )KOFapbl KOPEKTIK 3aTTap MEH KapOTUHOUATHI MUTMEHTTEP/IIH (aHTHOKCUIAHTTAP/IbIH)
MoJ1 60JTyBIMEH epeKIIeseHel. JJoH canacklHbIH KOPCETKIIITEPiH apTThIPY AJCTYPIIi CENECKIMSIHBIH OHIMILTIK-
Ti )KOHE KOJIalChI3 opTa (akTopiaapblHa TO3IMIUTIKTI )KOFapbUIaTyFa OarbITTalybIlHa OaliIaHbICThI ©3€KTLTITH
KymeiTeni. Typapaiblk Oy1aHAacThIPy CENEKIUSUIBIK MaTepUalIIblH TeHETUKANIBIK HET131H KeHEUTII, KOFaphbl
OHIMJIUIIK TIeH >KeTUIIIPIJIreH TeXHOJIOTHSIIBIK KacUeTTep/ i OipiKTIPETIH jKaHa COPTTap.Ibl allyFa MYMKIH/IIK
6epeni. Ochbl 3epTTEYAIH MaKcaThl — TETPAIUIONATHl OMIANABIH TYp apaiblK OylaHAapbIHBIH OMOXUMHUSIIBIK
Oenrinepin Oaranam, olapAbl CENEKIHSUIBIK Oaraapiamanapia ofaH dpi KOJIJaHy MYMKIHITIH alKbIHIAY.
3eprTey OapbIChIHAA TETPAIIOUATHI Outail OyiaHiapbl MEH OJIap/IbIH aTa-aHaJbIK (hopMalapbIHbIH OHIMILTIK
ANIEMEHTTEP], OMOXUMHUSIIBIK KOPCETKIIITEP] kKOHE IEKTPoPOpeTuKanbIK npoduibaepl cunarranasl. bap-
JBIK 3€PTTENTeH YJITUIepAiH HEeTi3T1 MacaKTarbl IOH CaHbl MeH Oi1p OCIMIIKTEH albIHATHIH JOH Maccachl O0H-
BIHIIIA CTAHJAPT COPTTAH CEHIMJ1 apTHIKIIBLIBIFBI aHBIKTAJIbI, all IOHHIH HAaTypachl MEH MPOTEUH MeJIIepi
alTapipIKTail e3reprimTik kepceTTi. KapoTHHOMATH MUIrMEHTTEpIiH MeJIepl MaKapoH OHIMJIEpiHE ToH
QJITBIH-CApbl TYCT1 KAJIBINTACTHIPY YILIH KQKETT] IIEKTEH KOFapbl €KEH1 XKoHE alllbIK-Caphbl TYCTIH XKOFapsbl b *
MOHIMEH OalIaHbICThl €KeH1 KepceTinal. [OTeHUHHIH KOFapbl MOJIEKYJIANBIK CyObeIMHUIATIAPbIH TaIAay
OyaaHaapaa reTepo3UroTThUIBIKTEI, Triticum turanicum-ra TOH epeKile cyObeIuHHULAIap/bl KOHE jKaOaubl
TETPAIION/IThl (popMasiap KaThICKaH OymaHaap/a «okadaiibl mpopuiibaiH» 6ackiM OOMYbIH aliKbIHIA b bro-
XUMUSUIBIK JKOHE TEXHOJIOTHSUIIBIK KACUETTEPIIH KHUBIHTHIK Oarachl OOMbIHIIA KeJleCl MepPCIeKTUBAIIBI CeNleK-
MBI Jkeminep aubIkTanabl: 202/24 (7. turanicum % Durofinus (7. durum Desf.)) sxxone 205/24 (Durofinus
(T durum Dest.) x lamcunckas 90 (7. durum Dest.)), onmapabl opi Kapaii cenexusiaa naiiaaaHy YChIHBUIA IbI.

Tyiiin ce3mep: KarThl OWpaii, JAOH camackl, KJICHKOBUHA, KapoTHHOWATap, SDS-anmextpodopes,
TIIIOTEHUHIEP

Joiiekco3 ymrin: M.O. Ortebaes, T.B. IllemaeBa, C.M. J[lamxkeBuuy, W.B. Uwmiumona (2026).
TetpamnounTsl 6unai OyaaHbl JOHIEPIHIH canaiblK KOPCETKIIITEPiHIH TYKBIM Kyanaysl // [3aenictep,
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Hotmxkenep — Mccnenosanus, pezynbratel. T. 28. Is. 1. Ne 109. 2026. Pp. 106—114 [Opsic Tin.]. https://doi.org/
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Annotauus. Tsepaas nmenuna (7riticum durum Desf.) — ocHOBHas KynbTypa JJIsl IPOU3BOJICTBA
MaKapOHHBIX W3JIEIH, OTINYAIONIasicsl BBICOKUM COJIEpP:KaHUEM MUTATENbHBIX BEIIECTB U KApOTHHOUIHBIX
MUTMEHTOB (aHTHOKCUIAHTOB). Y IydIlleHNE KaueCTBEHHBIX [TOKa3aTesei 3epHa mpruodpeTaeT oco0oe 3HaYeHHe
Ha (hOHE TPaTUIIMOHHON CEeNeKIIMH OPUEHTHPOBAHHON Ha TOBBIIICHHE YPOXKAHHOCTH W YCTOWYHBOCTH K
HeONaronpusaTHBIM (pakTopam BHEIIHEHW cpebl. MeXBUAOBBIE CKPEIIMBAHUS PACHIMPSAIOT T€HETHYECKYIO
OCHOBY CEJIEKIIMOHHOTO MaTepuaia U MO3BOJIAIOT CO3/]aBaTh COPTA, COUETAIOIINE BHICOKYIO MPOTyKTUBHOCTD
U YJIy4YllIeHHbIE TEXHOJOTMYECKHE XapaKTepUCTUKH. Llenbio JaHHOTO HCCleOBaHMS SBISIACH OIIEHKA
OMOXMMHUYECKUX TMPU3HAKOB MEKBHJIOBBIX THOPUIOB TETPAIUIOWIHOW MIIEHHUIBI A MX IOCIETYIOIIETO
UCIIONIb30BAaHUsl B CEJIEKIIMOHHBIX MporpaMMax. B muccrienoBaHUM OXapaKTepU30BaHbI MPOAYKTHUBHOCTH,
OMOXMMHUYECKHE MOKa3aTeNu U 3JeKTpodopeTrnueckue mpoduian MEKXBUIOBBIX TMOPUIOB TETPAIIIOUTHOM
MIIIEHUIIBI U UX POAUTETHCKUX POpPM. Y CTAaHOBIIEHO, YTO BCE M3YUEHHBIE 00PA3IIbl JOCTOBEPHO MPEBOCXOISIT
COPT-CTaHJAPT MO YHUCITY 3€PEH B TTIABHOM KOJIOCE M MAacCe 3€pHA C paCTeHMsI, TOT/Ia KaK 3HAUEHUS HATYPbI 3€pHA
U cofepKaHMs MPOTEHMHA BaphbHUPOBAIHM B IIUPOKUX Ipejenax, IEMOHCTPUPYS MPEUMYIIECTBO HEKOTOPHIX
rubpuioB. [lokazaHo, 4To copepx aHue KapOTHHOUIHBIX MUTMEHTOB MPEBHIIIAET MOPOT, HEOOXOAUMBIHN IS
(GbopMUpPOBaHUS 30JI0TUCTO-XKEJITOTO IIBETA MAaKapoH, MPHU 3TOM OoJiee CBETJIbIE I[BETOBBIE XapaKTEPUCTUKH
CBSI3aHBI C BBICOKUM 3HaYeHUEM b *. AHaIIN3 BHICOKOMOJIEKYJIAPHBIX CyOBbEeIMHUIT INIF0OTEHUHA BBISBUII TETEPO-
3UTOTHOCTH THOPHUIOB; crienuduueckre CyoObeAuHULIB y Triticum turanicum; ipeoOiagaHue «IUKoro npodu-
75 y THOPUIOB CO3/IaHHBIX MPHU YYACTUU TUKUX TETPAITIOUIHBIX (popM mieHuIsl. Ha ocHoBaHUU KOMITIIEKCa
OMOXMMHUYECKHUX U TEXHOJIOTMYECKUX TIOKa3aTeNeH BbIJIeIeHBI TepcreKTuBHBIC TUHUM: 202/24 (Tr. turanicum
x Durofinus (7riticum durum Desf.)) u 205/24 (Durofinus (7riticum durum Desf.) x Jlamcunckast 90 (Triticum
durum Desf.)), pekoMeHJOBaHHBIE JIJIs TaJbHEHIIIEro CENeKIIMOHHOTO NCTIOIB30BaHUSI.

KiroueBble cioBa: meepoas nuieHuyda, Kauecmeo 3epHd, KIeUKosuHa, Kapomunouodwvl, SDS-
aNeKTpodopes, TIIOTEHUHBI

Has uuruposanusi: M.Y. Yrebaes®, T.B. Illenaea, C.M. Jlamkesuu, U.B. Uumumona (2026).



HacnenoBanue kauecTBEHHBIX IOKa3aTeled 3epHa y TMOpPHIIOB TeTpamiouaHoil mumeHuns! // I3xeHictep,
Hotmxkenep — Mccnenosanust, pezynbratel. T. 28. Is. 1. Ne 109. 2026. Pp.106-114 [Ha pycc]. https://doi.org/
https://doi.org/10.37884/1-2026/11.

KoH(pIMKT HHTepecoB: aBTOPHI 3asBISIOT 00 OTCYTCTBUU KOH(MDIMKTa HHTEPECOB.

Bnazooapnocmu: Fccnedosanus npoeedenvl npu @dunancogoli noooepoicke Komumemom Hayku
Munucmepcmea Hayku u  6vicueco obpaszosanus Pecnyonuxku Kazaxcman, npoexma 2panmogozo
Gunancuposanus na 2024-2026 20061: AP 23485115 «KASP-mapkepvl npu co30anuu u uzyuenuu mempa-
NIIOUOHOU NUEHUYbL C NOBBIULEHHBIM COOEPICAHUEM KAPOMUHOUOO8 U VIYYULEHHBIM KAYeCE8OM KIEUKOBUHbI»

Beenenue.

TBepaast MIICHUIBI — OCHOBHAsI 3€pHOBAasl KyJIbTypa MCIOJb3yeMas B MPOHM3BOJCTBE MaKapOHHBIX
n3enuil. OAHAKO B 3aBHCHUMOCTH OT PErMOHA BO3JEIBbIBAHUS, €€ 3€pPHO NPUTOAHO TAKXKE JUISl BBIIECUKH
xyieba u momydeHust Kpymnbl. OcoOeHHOCThIO TBepaoi mmeHunsl (7riticum durum Dest.) sBasercs To,
YTO B MOJY4YaeMbIX MakapoHaX OOJIbII€ MHUTATENbHBIX BELIECTB, YEM B MPOJYKTAaX M3 MITKOH MIIEHULIB,
Harpumep, M0 COJCPKAHUI0 HE3aMEHUMbIX aMUHOKHCIIOT, BATaMUHOB. K ToMy ke cozepkaHue MPUPOTHBIX
AHTUOKCHJIAHTOB — KAPOTUHOUAHBIX MUT'MEHTOB 3HAUUTENILHO BBIIIE, YeM B 3epHE MATKOil mieHuIs! [FOcoB u
ap., 2025: 198]. bonbIINHCTBO CEIEKIIMOHHBIX ITPOIPaMM 3€PHOBBIX KYJIbTYP OPUEHTUPOBAHO Ha NIOBBILICHHE
YPOKalHOCTH, YCTOMUMBOCTH K OMOTUYECKUM U aOMOTHYECKUM cTpecc-(paKkTopaM, TOr/1a Kak KaueCTBEHHOE
3€pHO UI'PAET 3HAYUTEIBbHYIO POJIb IPU (OPMUPOBAHUH CTOUMOCTH 3epHa Ha pbIHKE. COBpeMEHHasl CeNeKIUs
HE OrpaHUYMBACTCS MPUMEHEHUEM KJIACCHUYECKUX METO/I0B T'MOpuau3aluy U 0T0opa 1o (peHOJIOrHuecKuM U
OMOXMMHUYECKUM IpH3HaKaM. Tak Ha OCHOBE MEKBUIOBBIX CKpPEIIMBAHUI, HAIPUMEP C MATKOW MIIECHULIEH,
CO3/IaHbI TaKKe BHICOKOKaUYeCTBEHHBIE copTa Kak: Viscardo, Montanari, Carlo Jucci, Giovanni Raineri. Briep-
BbIE C MCIIOJIb30BAHMEM INIMA/IMHA KaK MapKepa KauecTBa, co3aan copt Lira [Jlsmynosa, 2019: 19-34]. 3epuo
TBEPJO MILEHUIIbI, C KAYSCTBEHHOM KJICHKOBUHOMN M MOBBIIICHHBIM COAECPKAaHUEM KAPOTUHOUAHBIX TUTMEH-
TOB HauboJee LIEHHOE JUIs MUIIEeBOI NPOMBINUIEHHOCTH. COOTBETCTBEHHO CO3/1aHUE COPTOB U THOPUIOB TBEP-
JI0HM, TeTPAIIONIHOM MIIEHUIIbI COUETAIOIINE B ce0e HE TOIBKO BHICOKYIO YPO)KafHOCTb, HO M KaU€CTBEHHbBIE
[I0Ka3aTeln 3€pHa — INIaBHAs 3a/1a4ya CEJIEKIMOHEPOB.

Llesib HACTOALIETO MCCIEIOBAaHUS — OLEHUTh OMOXUMHUYECKUE MPU3HAKU Y CO3JJaHHBIX MEXBHUIOBBIX
rUOpUIOB TETPATUIONTHON MIEHHIIBI JIJIsI BO3MOKHOT'O UX HCIIOJIb30BAaHUS B CEIEKIIMOHHOM IPOLIECCe.

Matepuajbl H MeTOAbI HCCJIEI0BAHNS.

CeneKIMOHHbIC JIMHUM TBEPAOH MIIEHUIIBI BhIPAIIUBAINCH B AKMOJIMHCKOW obnactu B 2023-2024
rofiax B KOHTPACTHBIX YCIOBHAX C MEPEMEHHOM TeMIepaTypol U BIaKHOCTHIO. COIIacHO pernuoHaIbHBIM
arpoOMETEOpOJIOTMYECKUM JAaHHBIM, CPEJIHEE MHOIOJIETHEE KOJIMYECTBO OCAJKOB 3a IEPHUOJ BEreTalyuu
HIIeHUIb! (Maii—aBryct) cocranisuio okosio 180-200 mm, a cpeanss TemnepaTypa Bozayxa — 16,5-17,5°C.
B 2023 rongy ce3oH Bereranuu XxapakTepusoBaics Kak kpaiHe 3acyuummsbslii: I'TK cHusmncsa no 0,1-0,2,
0caJKoB BeInajno meHee 120 mm, a TeMriepaTtypa Bo3yXa IIPEBbICUIIA CPEAHIOI0 MHOT0JIETHIOKO Ha 1,5-2,0°C.
B otnuuue ot sToro, B 2024 roay BiaXXHOCTh ObLIa 3HAYUTEIHHO BBIIIE, OCAIKOB BhINaio Oonee 230 MM, a
I'TK noctur 1,3—1,5, 4T0 COOTBETCTBOBAJIO OJATOMPUATHBIM YCIOBUAM JIJIsl pOCTA MILEHUIIBI U HAJMBA 3€pHA.
IToceB pyuHO#, TITyOMHA 3a/1€KH CEMSIH COCTaBUIIO 5—7 cM, mupuHa Mexxaypsianit 10 cm. Inomaas onbITHRIX
nensaHok 1,5-2 m?

OOBEKTOM UCCIIEOBAHMS CITYKUIIU POJUTEIbCKUE U THOpUAHbIE (POPMBI:

1.Copt Grecale (Triticum durum Desf.)

2.Coprt Durofinus (Triticum durum Desf.);

3.Copt Hamcunckas 90 (Triticum durum Desf.);

4 Triticum dicoccum,;

5.Triticum turanicum;

6.200/24 — Grecale (Triticum durum Desf.) x Triticum turanicum;

7.202/24 — Triticum turanicum x Durofinus (Triticum durum Desf.);

8.205/24 — Durofinus (Triticum durum Desf.) x Jamcunckas 90 (Triticum durum Desf.);

9.207/24 — Triticum turanicum X Triticum dicoccum.

Copneprkanue KJICHKOBUHBI U TIIOTEH-UHIEKC orpeiesnieHo Ha npubdope Glutomatic (Perten, [lIBenus),
COIVIACHO MHCTPYKIMH K TPUOOPY; COepkKaHKUE IPOTENHA, HaTypa 3epHa — B COOTBETCTBHUE C OOLIETIPUHATHIMU
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MeTOJIMKaMHU U cTanaaptamu Pecriyonuku KazaxcTas. 3a cueT SKCTpaklMu MIPOTa 3€pHA B BOJOHACKHIIIIEHHOM
H-OyTaHOJIe U TOCJEIYIONIEM OMpEeeIEHUH ONTHYECKOW IUIOTHOCTU Mpu AnuHe BOJHBI 440 HM HaiieHo
coJiep’)kaHue KapOTHMHOMAHBIX NUrMeHToB. Copepxkanue sxentoro nurmenta (YPC — yellow pigment
content) pacCuMTaHo ¢ nomouipio konopumerpa Minolta CR-300 (Konica Minolta Pty Ltd, Macquarie Park,
NSW), cornacHo mpuiaraeMoil HHCTPYKIIMH K MpuoOopy. BeicokoMonekynsipHble CyObeIMHUIBI TIOTEHHHA
(BMCT') ¢pakuuonupoBansl B 10% mnonmakpuiaMugHOM rene JeHaTypupyroumm SDS-anekrpodopezom
[Laemmli, 1970: 680-685], ¢ nebonpmmmu Momudukanusmu [Utebayev u np., 2019: 71]. Copt Chinese
Spring ncnonb30BaH B KauecTBE CTaHAapTa MPHU UACHTU(UKAIIMYA THOPUAOB TBEPAOH MIISHUIIBI 10 KaTajlory
anmenel rITEHUHKOAUPYIOMUX J0KycoB [Payne u np., 1983: 29-35]. O603Ha4ueHHE JIOKYCOB TIIIOTEHHHA — B
COOTBETCTBHUH C KaTajaorom reros mmeHunbl: Glu-A1, Glu-B1 [Mclntosh u ap., 2013].

Cratuctuueckuii ananu3. Pacuer ANOVA BBbITIOTHEH Ha OCHOBE METOAMYECKUX PEKOMEHIAIUH
JHlocniexoBa b.A. [ [locniexos, 1985: 416], B mporpammHoM oOecriedeHuu Excel.

Pe3ynbTathl uccnenoBanus U 00CYKICHHE.

Pe3ynbTatel Mophonoruyeckoro, GU3NIecKoro 1 OMOXUMUYECKOTO HCCIIEI0BAaHUS 3epHa THOPUIOB
U POJUTENBbCKUX (POPM TBEPJI0H MIEHUIIBI TpecTaBieHbl B Tabnuuax 1 u 2. [IpoaykTUBHAS KYCTUCTOCTH B
M3YYEeHHBIX 00pa3iax cocTaBmIIO B cpeaHeM — 4,8 mt. Beimie cpeanero ormeueHo y rudpuaon: 200/24,205/24
u 207/24, a taxxke y pogurensckux Gopm — Tr: turanicum (%), Durofinus (9) u Tr. diccocum (3). loctosep-
HOE MPEBBIIIEHUE HAJl CTAHJAPTOM 10 TAaKUM TOKa3aTelsiM, KaK: KOJIMYECTBO 3€PEH B INIABHOM KOJIOCE, Macca
3epHa C paCTeHHsI OTMEUEHO Y BCEX 00paslioB, B3SATHIX B U3YUCHHE.

Tabnuna 1 — Mopdonoruueckne XxapakTepUCTUKH THOPUIIOB U POTUTENBCKUX (HOpM
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1 Kopona (St) 1,7 15 1,0 1,4 108.,0
Grecale () 33 35 0,8 1,6 90,3
2 200/24 Grecalle x Tr. turanicum 5,7 30 1,0 4.5 96,7
Tr. turanicum (3 3,7 29 1,3 3,8 106,3
Triticum turanicum (%) 53 27 1,3 6,8 109,3
3 202/24 Tr. turanicumxDurofinus 3,3 30 1,3 3,6 101,3
Durofinus (&) 6,3 42 1,7 6,8 69,0
Durofinus (9) 5,7 36 1,7 8,5 77,7
4 205/24 Durofinus x Jlamcunckas 90 5,0 42 2.3 9,1 97,0
Hamcunckas 90 (3) 4,7 44 1,4 4,7 119,3
Tr. turanicum (Q) 4,0 35 1,8 4.8 100,3
5 207/24 Tr. turanicum x Tr. diccocum 7,0 29 1,3 5,2 107,0
Tr. diccocum (&) 6,0 40 0.4 2,1 107,0
cpenHee 4.8 34 1,3 4.8 99,2
MaKc 7,0 44 2,3 9,1 119,3
MUH 1,7 15 0,4 1,4 69,0
HCP,,, 3,1 9 0,7 3,6 13,8

Harypa 3epHa, xapakTepu3yrolias BEIIIOJIHEHHOCTh 3¢pHA, B CpeTHEM cocTaBmiIa 695 1/11 u BappupoBaiia
ot 613 1/ (Grecale) 1o 816 r/n (Kopona). Cpenu rubpuos Tosibko odpaser 205/24 noka3an 3Ha4eHHE HATY-
phI 3epHa Boile cpearero — 712 r/n. ConeprkaHue MpoTEeMHA — BAKHBIN IMOKa3aTellb KauecTBa 3e€pHa — HaX0-
nuiiock B ipeaenax ot 14,70 % (Tr. diccocum) no 16,89 % (Grecale u Tr: turanicum) u B cpeTHEM COCTABUIIO
15,75 %. Haxoruienue npoTerHa BbIIIE CPETHEr0 OTMEUEHO Yy 6 u3 7 00pa3nos, 4to coctaBuiio 46 %. Crour



OTMETHUTh, TOCTOBEPHOE MPEBBIIICHHE HAJ] CTAHJAPTOM IMOKa3ajil Bce M3y4deHHbIE 00pa3ibl. LIBeT MakapoH
00yCJIOBIIEH HAJIMYMEM B 3€pHE TBEPAOH MIIEHHUIIBI KapOTHHOUAHBIX nMUurMeHToB [Colasuonno u np., 2019:
1347]. Cpennee conepxaHue KapOTHHOUIHBIX TMTMEHTOB B MIPOTE COCTABMIIO 4,82 MI/KT M BapbUPOBAJIO OT
2,73 mr/xr (rubpun 207/24) no 9,54 (copt Grecale). 3nauenue BoIme cpeaaero — 5,08 MI/KT okasaln TOJIBKO
rubpua 202/24, co3nanuslii o cxeme 17 turanicum * Durofinus. I3BecTHO, UTO JIsl TOTYy4YEHUSI MaKapOHHBIX
U3JICHH C 30JI0TUCTO-XKENTHIM IIBETOM COJIEpKaHNE KAPOTHHOUIAHBIX MTUTMEHTOB B CEMOJIMHE JIOJKHO OBIThH
He meHee 4,5 mr/kr (wau 4,5 ppm) [MansuukoB u jp., 2020: S01-511]. Ilpu a3Tom 3HaYeHUE 4,5 MI/KT peKo-
MEHI0BaHO 751 ycnoBHil [10BOIIKES, T/ KIMMaTHUYECKHE YCIOBUS U KOTUYECTBO OCAJKOB OTIMYAIOTCS OT
yCIIOBUN AKMOJIMHCKOW 001acTH.

KauecTBO roToBOI NMPOAYKIMM BO MHOTOM 3aBHCHT OT COJIEp)KaHHs KICHKOBUHBI M €€ KayecTBa
(rmroren-unaekca). Coaepxanue KISHKOBUHBI B cpeHeM cocTaBuiio 37,1 % u BapbupoBajio B Ipejesiax oT
28,6 % (nmunus 205/24) no 43,0% (Triticum turanicum). I'moren-unaekc ot 46 no 77 en. mpu cpeaHem 65
enuHull. CTOUT OTMETUTh, YTO U3yUEHHbIE TUOPUJIBI TIO COJACPIKAHUIO M KaueCTBY KJICHKOBHUHBI OTHECEHBI K
KaueCTBEHHOMY 3€pHY.

[Tpu BU3yanu3anuu MOJy4YeHHBIX [[BETOBBIX XapakTepucTtuk Lab B RGB (Tabnuua 2), okazanock, 4To
HauboJsee CBETIIO-KENThIN TOH 3adukcupoBaH A copta Durofinus. 310 00BsCHAETCS TEM, UTO MOKA3aTeNb
b* copra Durofinus nmeer HambOombiee 3HaueHne — 19,82 en. m 20,63 exn., 1.6 HAOMIOAACTCS CHUIBLHOE
CMEIIIEHHE B XKENTYI0 obnacth [YTebaes u np., 2025: 263-273]. UurepecHo, uto copt Grecale, y koTroporo
OTMEUEHO Hauboubliee CofepKaHHe KapOTHMHOWIHBIX MUTMEHTOB 3HaueHue b* coctaBmio Bcero 16,28 en.
JIJ1st HarJIITHOCTH MOYKHO OTMETHUTh CaMbIii TeMHBIN oOpaszel — 1. diccocum co 3HadeHuem b* = 14,91 u L*
=77,08. Cpenu rudpuioB 60see CBETIIbII TOH MIpoTa oTMeueH y nmuHuil: 202/24 u 205/24 B o6oux rudpumax
OJTHOU M3 pOIUTENbCKUX opM sBisiics copT Durofinus. CTOUT OTMETUTH, YTO TaHHBIE CEIEKIIUOHHbIE TUHUH
M0 COACPX AHUIO KapOTHHOMIHBIX MUTMEHTOB HE MPEBHIIIAIOT CBOU POJAUTENbCKHUE (POPMBI, TEM HE MEHee,
OHO BBIIIIE, YeM y copTa-ctanaapta Kopona.

Jnst onipeieneHus ajieIbHOTO COCTaBa BBICOKOMOJIEKYISIPHBIX CyObeAMHUIL TTIIOTEHUHA B CO3/ITAHHBIX
ruOpuaax nposeieH JeHaTypupytounmii SDS-anexrpodopes rudpumoB u poauTeabckux GopMm (pucyHok 1).
KomMOuHammm BbICOKOMONEKYISPHBIX CyObeINHUI] TIIIOTEHUHA THOPUAHBIX U POAUTENHCKUX (HOPM MPEaCTaB-
JIEHBI B TaOJIHIIE 3.

Ha ocHoBe »51eKkTpooOpeTHUecKOro pasfelieHus TJIIOTEHHHOB B  HCCIENyeMbIX —o0pasiax
YCTaHOBJIEHA T€TEPO3UTOTHOCTH THOpUI0B. Tak, Hanpumep, B rudbpuae 200/24 BbIABIEHBI TPH THIIA CIIEKTPA
BBICOKOMOJIEKYJISIPHBIX CyObenuHuI] TimtorennHa (puc.l mopoxku 4, 5 u 6). Ilpu stom mopoxku 4 u 5
otobpaxaroT Hannuue Bx6 u Bx7 cyObenunull (0003HAUYEHBI CTPEKaMHU), IPUHAIJICKAIUNE POTUTETECKUM
dopmam: copry Grecale (/Bx7) u Buny Triticum turanicum (B1x6). [loMuMo Hanuuus BbII€yKa3aHHBIX CyOb-
€IMHUIL, B IOpOXKKe 5 nMmeeTcs cyobenunuia /Ax2* koutponaupyemas 1okycoM Glu-A1.

CTOUT OTMETHUTH, YTO B TypaHcKo# miienuue (77 turanicum), Ha3pIBAEMOM elle XOpacaHCKOM TIiie-
HUIEH win ToproBoe Ha3Banue Kamut®, BeisiieHsl BMCI, koTopsie He WACHTU(DHUIIMPOBAHBI (PUCYHOK 2,
nopoxku 7, 8 u 9). Ilo anexTpodopeTnyeckoil MoJABUKHOCTU JAaHHbIE CyOBEAMHUIIBI PACTIONOKEHBI MEXTY
1Dyl10 wn 1Dyl2 [Payne u np., 1983: 29-35]. Ho HeoOX0AMMO YUYUTHIBaTh, 4TO TtOTeHUHBI [Dyl0 u 1Dyl2
— 9TO MapHble CYObEIUHUIBI U KOHTPOIUPYIOTCS D — reHOMOM, KOTOPBIM OTCYTCTBYET y TETPaIIOWIHON
nenuibl (AABB). BeposiTHo, naHHbIe CyOBeIMHHIIBI HAXOSATCS 0T KOHTpoJieM B-reHoma, ¢ HeM3BECTHRIM
anneneM. Jlanueiii pakt TpeOyeT Gojee rIyOOKOro TeHEeTUYECKOro W3YYeHHs TUKUX (POPM TeTparionIHOM
MIIEHUIIBI, B pe3yJbTaTe KOTOPOTO MOYKHO BBISIBUTH HOBBIC ajlieJbHble KOMOWHAIIMU TIJIIOTEHHUHOB,
CIOCOOCTBYIOIIUE MOTYYEHHIO HOBBIX BBICOKOKAYECTBEHHBIX (POPM TBep/0ii MieHHIbl. Takke 0Ka3anoch,
YTO AMEKTPOPOPETHUECKHM CIIEKTP IMIIOTEHUHOB TMOPUI0B, CO3JAHHBIX C YYacTHEeM TUKUX (IpeBHUX) (hopm
TETPAIIONTHOM MIEHUIIbI, UMEET OO0JIbIIIEE CXOACTBO C POAUTEIEM, KOTOPBII HE OTHOCUTCS K KYJIbTYPHOMY
copty. Hammpumep, snextpodoperndeckuii cnektp rudpunon —200/24 u 207/24 Gonblie cxox ¢ 1r: turanicum,
KOTOPBIN SBJISIETCS OJHUM U3 ponuTeneld. [laHHOe siBIeHHE MOKHO OOBSICHUTH T€M, UYTO B TUKUX (hopMax
TMIIEHUIIbI, TeHbI, KOHTPOJIUPYIOIINE CUHTE3 MPOJAMUHOB, B 1aHHOM ciydae Glu-A1 n Glu-B1 umerot 6oree
CWJIBHYIO SKCIIPECCHIO M, COOTBETCTBEHHO, CHHTE3 TIIOTEHHHOB BBIPAXXKEH OoJiee SAPKO MO CPAaBHEHHUIO C
KyJIbTYPHBIMU BUJAMH T€TPAILIOUIHOM MIIEHUITBI
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Tabnuua 2 — @usnueckue 1 OMOXMMHUYECKUE CBOMCTBA 3epHa TMOPUI0B TBEPION MIIEHUIIBI, YPOXKast
2023-2024 rr.

L*a*b*

Pomutensckue u Harypa Kapotunoust [moren- KneiikoBuHna

A ypa, Ipoteunn, % P B, HHICKC, ’ RGB-uger
rubpuaHbe HOPMBI r/n MI/KT en % L* a* b*
Kopoma (St) 816 14,12 3,03 76 31,0 82,44 0,79 17,40
Grecale (9) 613 16,89 9,54 62 33,5 80,47 0,70 16,28
200/24 (Grecalle x Tr.
turanicum) 655 16,16 3,99 58 40,1 80,50 | 0,62 16,26
Tr. turanicum () 768 16,89 4,11 74 38,8 79,13 1,12 17,20
Triticum turanicum (Q) | 750 15,72 3,96 73 43,0 78,80 | 0,62 17,13
202/24 (Tr.
turanicumxDurofinus) | 620 14,85 5,08 65 36,6 81,32 | 0,42 17,69
Durofinus (&) 696 16,16 5,72 67 30,9 80,87 | 0,24 20,63
Durofinus (9) 680 14,85 5,11 70 41,8 81,10 | -0,02 19,82
205/24 (Durofinus x
Jamcurckas 90) 712 15,57 3,61 46 28,6 81,48 0,57 17,88
Jlamcunckas 90 (&) 652 14,99 3,99 63 38,3 79,86 1,10 17,73
Tr. turanicum (Q) 770 16,01 423 70 42,9 78,98 1,16 18,43
207/24 (Tr. turanicum
x Tr. diccocum) 671 16,16 2,73 77 31,5 78,51 1,58 15,09
Tr. diccocum (&) 635 14,70 5,81 48 39,4 77,08 |2,49 14,91
cpenHee 695 15,75 4,82 65 37,1 79,84 | 0,88 17,42
MakKc 816 16,89 9,54 77 43,0 81,48 |2,49 20,63
MUH 613 14,70 2,73 46 28,6 77,08 |-0,02 14,91
HCP, 14,34 0,38 0,24 3 1,15 1,35 0,08 0,29

COOTBETCTBEHHO, €CJIM BTOPOH POAMTENIh MMEET MEHEe JKCIPECCHpPYEMbIe ajlielid, TO B THOpHUIe
Oyznet npeoOnanath «aukuid mpoduiaby. T.e. gaxke eciu 06a poauTesns HeCcyT (yHKIIMOHATBHBIC aJICIH, TO B
HUTOTOBOM THOPHUIHOM CIIEKTPE CyOBEIUHUIIBI POAUTENIS, Y KOTOPOTo 00JIee BhIpaKCHHAs SKCIPECCHs Oy1eT
«IEPEKPBIBATHY» BTOPOTO POIUTEIISL.
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Puc. 1. Dnexrpodoperpamma SDS-anexTpodopesa IIOTCHUHOB THOPUAHBIX M POAUTEIBCKUX (GOPM TeTparuionaHon
nmeHunsl. 1-3 — Q-Grecale (Triticum durum Desf.); 4-6 — 200/24— Grecale (Triticum durum Desf.) x Triticum turanicum; 7-9 —
& ~Triticum turanicum; St — Chinese Spring (Triticum aestivum L.) O603nauenus: Crpenkamu — BMCI npunamiexaniie o6enm
poauTensckuM Gopmam; 3Be3nouka — HeycranosieHHbie BMCT; tpeyromsank — HMCI npunayiexanye o1HOMY U3 POIUTEICH.

Tabmuma 3 — BBICOKOMOJIEKYIIApHBIE CyOBEIUHHUIIBI TIIIOTEHHHOB B POJUTEIHCKUX M THOPUIHBIX
(dbopmax TeTparIonIHOHN MIICHHIIBI

Glu-1
Ponurensckue u rubpugnasie popmer | Al Bl
BMCT' ajens BMCT' annens
1 | Kopona (St) 2% b 7+8 b
Grecalle (9) 2% b 7+8 b
2 1200/24 Grecalle x Tr. turanicum 2% b 7+8/6+8 b+d
Tr. turanicum (3 null c 6+8 d
Triticum turanicum (9) null c 6+8 d
3 | 202/24 Tr. turanicum x Durofinus null c 6+8/7+8 d+b
Durofinus (3) null c 7+8 b
Durofinus (9) null c 7+8 b
4 | 205/24 Durofinus X Jlamcunckast 90 | 2** b* 7+8 b
Jlamcnrckas 90 (&) 2k b* 7+8 b
Tr. turanicum (?) null c 6+8 d
5 |207/24 Tr. turanicum X Tr. diccocum | 2* b 6+8 d
Tr. diccocum (&) 2%% b* 7+9 c

3akiiroueHue

B pesynbraTe n3yueHHs OMOXMMHUYECKUX W I[BETOBBIX XapaKTEPUCTHK IIPOTa 3€pHA CO3JAHHBIX
rMOpPUIIOB U POJUTEIBCKUX (OPM TETPAIUIONJHOM MIIeHULbl BblaesneHbl qunun: 202/24 (Tr. turanicum X
Durofinus) u 205/24 (Durofinus x Jlamcurckas 90). [lanHbIe THHUN 0071a1aF0T MMOBBIITICHHBIMHU KQY€CTBEHHBIMHU
XapaKTepUCTHKaMU (CoJiepsKaHue MPOTEHHA, KIIEHKOBUHBI, KAPOTUHOUIHBIX MUTMEHTOB, TTIOTEH-UHIEKC) U
MOJJIeXAT AabHEHIIEMY Pa3MHOKEHHUIO M U3YUYEHUIO Ha KOMILIEKC X035IiICTBEHHO-IICHHBIX TPU3HAKOB.
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Abstract. Introduction. The significant reduction of orchards in recent decades is associated with the
impact of unfavorable abiotic factors and the spread of bacterial pathogens, leading to a considerable decline in
pear cultivar diversity. The rapid introduction of resistant cultivars and rootstocks into commercial horticulture
is constrained by the limited availability of high-quality planting material. Methods. This study presents the
results of clonal micropropagation of the seedling pear rootstock Pyrus pyraster and clonal rootstocks OHXF .
and OHxF . An optimal explant sterilization protocol ensuring high survival during the establishment of
aseptic culture was developed. The effects of different concentrations of nitrogen salts (NHsNOs and KNOs)
and plant growth regulators (BAP, IBA, GAs) on shoot proliferation were evaluated. Results. Sterilization of
Pyrus pyraster explants with 0.2 % HgCl: for 4 min resulted in the highest shoot regeneration rate (78.57 %),
whereas shorter exposure increased contamination levels. The highest multiplication efficiency was achieved
on a medium containing 75 % of the standard nitrate salt concentration supplemented with 0.8 mg L' BAP, 0.5
mg L' GAs, and 0.1 mg L' IBA. In contrast, a higher BAP concentration (1.8 mg L™') combined with reduced
nitrogen levels decreased proliferation efficiency, particularly in Pyrus pyraster. However, a relatively high
multiplication coefficient (2.67 & 1.15) was observed for OHXF ;. Conclusions. The results demonstrate the
potential to optimize in vitro culture conditions to enhance the efficiency of pear rootstock micropropagation
and can be applied to the development of biotechnological propagation protocols.
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AnHoTauus. Kipicne. COHFBbI OHXBUIIBIKTap/1a OaKTapAbIH €0Yip KbICKAPYhl KOJIAHCHI3 a0MOTHKAIIBIK
(bakTopiIapAblH 9cepiMEeH XoHE OaKTepHSUIBIK MAaTOTeHIEpPAiIH TapalybIMEeH OaiIaHbICTBI, Oyl aJIMypT
COPTTapbIHBIH COPTUMEHTIHIH alTapIIbIKTal a3arobiHa oKelal. Te31Mi copTTap MeH TeIITyIIepai OHAIpiCTIK
Oay-0aKkiia IapyamrblIbIFBIHA JKEIENT €HT13Y OTBIPFBI3Yy MaTepHAIBIHBIH JKETICTICYHIUIINIMEH MIeKTemyIe.
ddicmep. 3epTTEY/IE ANIMYPTTBIH TYKBIMIBIK TEMNTYIIIC Pyrus pyraster xoue KIOHABIK Temitynrinep OHXF
OHXF -1bl  KIOHIBIK MHMKPOKOOEHTY €pEKUIENKTEPl KapacThIPhULIBL. DKCIIAHTTAP/bl ACENTHKAIIbIK
KyJbTypara €HTi3y[iH OHTAMIbl CTEpWIM3alMs SJICTepl aHBIKTANbIN, IPTYPIl MeNIIEpAeri a30T Ty3/laphbl
(NH4NOs, KNOs) men ecy perrerimrepinit (6-bBAIL UMK, I'K) acepi 3eprrenai. Homuowcenep. Pyrus pyraster
TENITYIIICIH 3aJIaJIChI3IaHABIPY KEe3iH/1e OpKEHIEPIiH pereHepalisIChIHBIH eH XKoFrapsl kepceTkim (78,57 %)
skcranTTapsl 0,2 % HgClz epiTinniciMer 4 MUHYT ©HJeTeH 1€ OaifKa Ibl, aJl SKCTIO3UIIHSI YaKbIThIH KbICKAPTY
KOHTAMHHALUS JICHIeiiHIH apTyblHa okemai. KIIOHIBIK MUKpPOKeOEIONiH €H THIMJI KOPCETKIITepi HUTpaT
Ty3napbiHbg 75 % memmepin, 6-bBAIT (0,8 mr/m), I'K (0,5 mr/m) xone UMK (0,1 Mr/m) KaMTHTBIH KOPEKTIK
oprana anelHabl. 6-BAIl-ThIH >KOFapsl KOHLIEHTpauschl (1,8 MI/i) MeH a30T JeHreiiHiH TOMeH/Ieyi, acipece
Pyrus pyraster ymin, xe6ero tuimMainirin temenaerti. Jlerenmen, OHXF,, | tenitynricinge canblcThIpMabl
TYpAe *orapbsl kebeto kodhdurmenti (2,67 + 1,15) tipkenai. Kopvimbinovl. AJIBIHFAH HOTHXKENEP aIMypT
TeNITYLIIEPIH in Vitro KarJailblHAa THIMAI MUKPOKOOEHUTy jKyHesnepiH o3ipieyre MyMKiHIIK Oeperi skoHe
OTBIPFBI3Yy MaTepuajblH >Keled KeOelTyre OarbITTaFaH OMOTEXHONOTHSUIBIK TACUIAEPIl KETUIIipyae
KOJIZTAaHBUTYBl MYMKIH.
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oHTaitnanaplpy // [3nenicrep, Hotmxkenep — Mccnenosanus, pesynbrarsl. Vol.28. Is. 1. Number 109. 2026. Pp.
115123 [In Russ.]. https://doi.org/10.37884/1-2026/12
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AHHoOTauus. Bsedenue. CylecTBEHHOE COKpaIlleHHE IUIONIa/iel CaJoB B MOCIEIHUE JECATUICTUS
CBSI3aHO C BO3/ICCTBUEM HEOIArONPUATHBIX A0MOTHYECKUX (PAaKTOPOB M PaCcIIpOCTPaHEHUEM OaKTepHaTbHBIX
MaTOTeHOB, YTO TPUBEJIO K OOCAHEHUIO COPTUMEHTa TPYIIH. beicTpoe BHEApEHHE YCTOMUMBBIX COPTOB U
MOJIBOEB B MPOMBIIIIEHHOE CaJ0BOJICTBO OTPAHUYEHO Je(HUIIUTOM Ka4yeCTBEHHOTO MOCAI0YHOT0 MaTepuania.
Memoowi. B pabote muccienoBaHbl 0COOEHHOCTH KJIOHAJIBHOTO MHUKPOPAa3MHOKEHHMS CEMEHHOTO ITO/BOS
Pyrus pyraster n xnonosbix nogsoes OHxF,. u OHXF . Tlono6pan onTtumanbHblii pexUM CTEPUITH3ALIHH
9KCIUIAHTOB ¥ U3yUYE€HO BIIMSHUE PA3IMYHBIX KOHLEHTpanui a30THbIX coseil (NH4NOs u KNOs) u perynstopos
pocra (6-BAIlL, UMK, I'K) Ha s¢pextuBHOCTS nponudepannn noderos. Pe3ynbrarel. YCTaHOBICHO, YTO TPU
CTEpWJIM3AllUU SKCIUIAHTOB Pyrus pyraster MakCUMalbHBIM TpolLEeHT pereHepaiuu (78,57%) nocturaincs
npu obpabotke 0,2% pactBopom HgCl: B TeueHune 4 MUH, TOrJla KaK COKpAIICHHE BPEMEHH YKCIO3HUIIHH
YBEJIMYMBAJIO YPOBEHb KOHTaMHHAIMHN. ONTHMaJIbHBIE TIOKA3aTeI MUKPOPA3MHOXKEHUS TTOJTyueHBI Ha cpejie
¢ 75% conep:kaHueM HUTpATHOTO a3o0ta, gononHeHHou 6-bBAIT (0,8 mr/m), I'K (0,5 mr/n) u UMK (0,1 mr/m).
[ToBwimennas konmentpanus 6-BAIT (1,8 mr/m) B coderaHnu ¢ TOHIKEHHBIM YPOBHEM a30Ta CHIDKaja
3G (GEKTHBHOCTL PasMHOXKEHHUs, 0COOeHHO y Pyrus pyraster, torna xak y nonasos OHXF , —coxpansics
OTHOCHUTEIILHO BBICOKHI Kod(duimeHT pasmHoxkenus (2,67 £ 1,15). Bwvigoowvr. [lomyueHHBIE pe3yabTaThI
JIEeMOHCTPUPYIOT BO3MOXXHOCTh ONITUMHU3AIMH YCIOBUI KYITBTUBUPOBAHUS VIS MOBBIIICHUS 3()(HEKTUBHOCTH
MHUKPOPa3MHOKEHHS MOJIBOEB I'PYIIN U MOTYT OBITh MCIIOIB30BAHbI MPH pa3padOTKe OMOTEXHOIOTHUECKUX
IIPOTOKOJIOB MOIYYEHMsI I0CAJOYHOI0 Marepraila B yCIOBUSX in Vitro.

KaroueBble cjioBa: rpymia, MoABoH, Pyrus pyraster, MUKpOKJIOHAJIbLHOE pa3MHOKEHUE, TUTATEIbHAS
cpelna, CTepuIu3anus, in vitro

Jis mutupoBanms: 3.5. FOcynosa, T.H. HypceiitoBa, 1.1O. Kopansuyk, b.2K Kabsui6exona. (2026).
OnTuMu3zaIms coctaBa MUTATENFHON CPEbl A1 MUKPOPAa3MHOKEHUS MTOJIBOEB IPYILIU B YCIOBUSAX in Vitro //
I3nenicrep, HoTmwxenep — Mccnenosanus, pedynbrarsl. Vol. 28. Is. 1. Number 109. Pp. 115-123 [In Russ.].



https://doi.org/10.37884/1-2026/12
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bnazooapnocme. Paboma evinonnena npu noooepoicke Munucmepemea cenbcko2o Xo3anucmea
Pecnybnuxu Kazaxcman 6 pamxax npoepammHo-yenegozo hunancuposanus npoepammvl BR22884599.

BBenenue.

B Kazaxcrane mpoBOAMTCS CENEKIIMs, HalpaBiIeHHAs Ha BbIBEICHUE aJalTUBHBIX U YCTONYMBBIX
K OCHOBHBIM OOJIE3HSM COPTOB Tpylid. B pesynbTare MOHUTOPUHTAa MECTHBIX COPTOB, OTHOCHTEIHHO
YCTOWYHMBBIM K OakTepuaibHOMY OXOTY BBISIBIEH COpPT — AligaHa, CpeAHe-Mopa)kaeMbIMU OKazalach
HeOobIas rpymnmna copros: bannyp, Haruma, boctanapik, XKa3nbik u rubpust 25-35-46, 25-15-41. CambiMu
BOCIIPUMMYHUBBIMU OBLTH HHTPOIYLIMPOBAaHHBIE 3apyOexHble copra: Kondepennus, JlroOumuna Kiamnma,
Jlecnas Kpacasuua, bepe bock, Uyno, Myparosckas, KpacHokyTckas 3umHss [AnekceeHko u np., 2023;
HUcun u np., 2018]. beicTpoe BHeApeHHE B MPAKTUYECKOE CaJIOBOACTBO YCTOMUMBBIX COPTOB OTrpaHUYEHO
OTCYTCTBHEM TOCAI0YHOTO MaTepuaa, rje MOABOWHBIN Marepran uMen Obl TEHETHUECKYI0 YCTOWYUBOCTD K
CTpeccOBBIM pakTopam cpebl. BeiOop moaxoasiero noABos 1 COpTa OCHOBAH HA MHOTHX XapaKTepUCTUKAX,
TaKMX KaK COBMECTUMOCTH MPHUBOS, pEaKliis Ha OMOTHYECKUE U a0MOTUYECKHUE CTPECCOBBIE (haKTOPHI, CHIia
pocCTa, CKOPOCTENOCTh, YPOsKalHOCTh U KaueCTBO IUIOJI0B, IPKOCTh JAepeBa u mpupocta [Shivran et al., 2022].
B nmpowmbinenHom cagoBoacTBe Kazaxcrana A rpyiid TpaJulMOHHO MPUMEHSIOTCS JBa MOMABOS: JIECHAS
rpyma (Pyrus spp.) u aiiBa (Cydonia oblonga), koTopble He Tal0T OBICTPOTO TIOOHOIIEHHS, YCTOHYUBOCTH U
pa3MHOXEHHS T0CaJ0YHOr0 MaTepHuaia.

Hekoropeie Buabl pona Pyrus SBISIOTCS MOIXOMAUIMMH HNCTOUHUKAMU T'€HOB, MCIOIB3YEMbIX IS
VAYUIIeHHs] TOJIEPAHTHOCTU TMOJBOS U €r0 YCTOMYUBOCTH K OoNie3HSIM M abuoTtudeckuM ctpeccaM. Otdop
KJIOHOBBIX IOJIBOEB U3 KAPIMKOBBIX MIJIH MOJYKAPIUKOBBIX T€HOTUIIOB Ba)KEH B MPOTPAMMAaX CEJIEKIIHH TPYII
[Claveria et al., 2012.; Aygun et al., 2015]. B aBaamnaTtoMm Beke BO MHOTHX YacTSIX MUpPA ObLTU MPOBEACHbI
CEJIEKIIMOHHBIE MPOTPaMMBbI 10 BBIBEACHHIO HOBBIX KJIOHOBBIX IOJIBOEB JIJISi COBPEMEHHOTO BBIPAIIMBAHUS
rpymu [Webster 2002.: Simard et al., 2015.; Ou et al., 2019.: Brewer et al., 2010].

Jlnpupyromue B 061acTH MmI00BocTBa cTpanbl 3anannoil EBponsr u CIIIA, Gnaromapsi mmapokoMy
UCIONB30BaHUIO (G (EKTUBHBIX MOJIBOEB U IMOJIBONHO-COPTOBBIX KOMOWHAIIMI MOMY4YalOT BBICOKHE YpOXKau
IJI0I0B CEMEUYKOBBIX KYNBTYp [Vercammen, 2006.]. [Touck ycToW4YMBBIX K OakTepHanibHOMY OXOTY (Erwinia
amylovora) TOABOEB IPyIIN BRISABUII 1Ba KJoHA Pyrus communis: Old Home u Farmingdale. Dtu kions! janu
Hauyajo cepun Old Home x Farmingdale (OHxF), Heckonbko ki1oHOB Oblu 3amareHToBaHbl. Kionst OHXF
XapaKkTepHU3yIOTCs 3HAUNUTENbHOE JTyUITUMH MTOKa3aTeNIIMU B Ka4€CTBE MOJIBOEB JJIsl TPYIIH, MTOCKOIBKY, KaKk
ormetrs1 Cunrxa [Mehri-Kamoun et al., 2004], oHM MO3BOJISAIOT KOHTPOJIUPOBATH Pa3Mep U COBMECTUMOCTD
CO BCEMHU cOpTaMu Tpyid. X COBMECTUMOCTh C MPUBUBKOM HaJlexHasi, U 00ecreunBaeT BHICOKHH Tuana3oH
YCTOWYMBOCTU K OaKTEepHUaTbHOMY OXOTY, YBSJAHHIO TPYIIM U MHOTUM OOJE3HSIM, M BpPEAMUTENSAM, Kak
ykazaHo B paborax JlomGapna u Bectyna (1987) [Lordan et al., 2017]. Ilo cpaBuenuto ¢ Quince BA-29
nepeBbst Ha nonBosix OHxF mokazanu mydiryto COBMECTUMOCTh, MEHBIIIYIO BOCIIPUUMYHBOCTD K XJIOPO3Y U
CXOXKYI0 WJIH MpeBoCXosmIyto cuity pocta. Ho mogson OHXF TpyaHO pasMHOXKalOTCS OTBOJKAMHU, TOATOMY
TUPaXXKUPOBAHUE OCYIIECTBISIOT METOJaMH YEPEHKOBAHUS WM MUKPOKJIOHAJIBHOTO pasMHOkeHus [Mehri-
Kamoun et al., 2004]. IlpuMmeHsss TeXHUKY KIOHMPOBAHWS in Vifro, 3aKIIIOYAIONIYIOCS B Pa3MHOXKCHHH
pacTeHHii B aCENITUUECKUX YCIOBHIX (MMPOOUpPKax, KOJI0ax U T.11.) Ha CIIEIUATBHO MTOI00paHHBIX MUTATEIBHBIX
cpenax, MOXKHO 3HAYUTEIHFHO YCKOPUTH pa3MHOKEHHE M0Ca0uHOro Marepuana [Song et al., 2024]. Onnako
MIPHU Pa3MHOXKEHUS TAKUM CIIOCOOOM, y OOJNBIIIMHCTBA MOJIBOEB IPYIIH, OTMEUEHO HU3KOE KOpHEeoOpa3zoBaHHe
in vitro, npensTcTByolIee 3pPexTHBHOMY MaccoBoMy pasmHokeHuto [Turdiyev et al., 2015].

Lenbro Mccne 0BaHus SIBISIETCS yCOBEPIICHCTBOBAHNE TEXHOJIOTUU KJIOHATIHLHOTO MUKPOPA3MHOKEHUS
CEMEHHBIX U KJIOHOBBIX MOABOEB I'PYIINA MYTEM ONTUMHU3AINU YCIOBUM KyIbTUBHUPOBAHUS in Vitro, cCOCTaBa
MUTATENBHBIX CPEA U PETYISITOPOB POCTa Ha dTamax MYJIBTUIUIMKAIMM MUKpornoOeroB. Pa3pabGoraHHBIiM
MIPOTOKOJ OyAET CIYKHUTh OCHOBOW I MAacCOBOTO MPOM3BOJICTBA CAXKEHIIEB U BHEAPEHUS B MPAKTUYECKOE
CaJIOBOJICTBO HOBBIX YCTOMYMBBIX COPTOB M MOJBOEB. [l HMCCleAyeMbIX MOABOEB TIPYIIM OMpPEIeNICHBI
ONTHMAaJbHBIE YCIOBUS pEreHepamuu, oOecreyuBaroliee MOBbIIIEHHE KOd(PPUIIMEHTa PAa3MHOXKEHUS H
KHU3ZHECTIOCOOHOCTH PACTEHHIA.



MarepuaJjibl
Hccnenoanus npooaunuck ¢ 2024 mo 2025 roasl B mabopatopun reHodonaa in vitro Kazaxckoro

Hay4YHOT0-HCCIIEJOBATENILCKOIO MHCTUTYTA TIofooBoieBoicTBa. Ha nomsosx OHXF,,, OHxF u Pyrus
pyraster ObLIIM UCIIBITAaHBI COCTABBI MUTATEIBHOM CpeIbl IS KIIOHAJILHOTO MUKPOPA3MHOXKEHUS in Vitro.

Mukpopacrenns OHXF,,) u OHXF , Obuin peKynbTUBUPOBAHBI M3 JUIMTEILHOIO XJIAJOXPAHEHUS in
Vitro KOJUIEKIMH. J{J1s1 TosTydeHnsl aceNTUUECKUX paCTeHUN Pyrus pyraster UCIIONIb30BaHa M0JIEBAsT KOJUIEKIIMS
HNHucturyrTa.

DKCIUIaHTBI OpajIk ¢ OJHOJETHUX TTOOETOB B MIEPHOJ] HaYaJla aKTUBHOTO POCTa arpelib-Maii, pa3Mepom
0,5-1cm.

MeTtoanl

st crepunuzanuu ucnoib3zoBaiu pactBopsl 0,2% HgClz, (25 % NaOCl) 3:1 (H20), (5% NaOCl) 2:1
(H20) ¢ Beigepxkoit 3—10 MuH. 3aTeM moOern TPUKIbI IPOMBIBATIH CTEPUIBHON TUCTHIUIMPOBAHHON BOIOH.
B tabmune 1 ykazaHbl CTEpUIM3YIONTUN areHT U BPEMs SKCIIO3HITHH.

OnTumuzanus OUTaTeIbHBIX CPEN Ul MUKPOPA3MHOXKEHUS in Vitro MPOBOAWIIACH HA OCHOBE CPEIbI
Mypacure u Ckyra (MC), ¢ pa3In4HbIME KOMOMHAIIMSIMH PETYJIATOPOB POCTAa M U3MEHEHHWEM CHU)KCHUS
koHueHtpauit NH4NOs u KNOs (tabmuua 2). /{1 MHKpOKJIOHaIbHOTO pPAa3sMHOXKEHHS B KauecTBe
¢uToropmMoHoB ucnoib3oBann 6-6ensunamuHonypus (BAIIl), unnon-3-macnsnyio kuciory (MMK) wu
ruboepemumHoOByt0 Kuciory (I'K).

Tabmuna 1— MeTo/ bl MOBEpXHOCTHOM CTEPUITH3AIIUN IKCINIAHTOB OT CarTpOPUTHON MHUKPOQIOPHI

No Crepuan3yronuii areHrt Bpewmst skerio3uimu, MUH
1 0,2% HgCl» 3.0

2 0,2% HgCl 3.5

3 0,2% HgCl. 4.0

4 0,2% HgCl» 5.0

5 25% Homecroc 3:1 H.0 4.0

6 25% bemuszHa 3:1 5.0

7 5% NaOCl, 2:1 H.O 8.0

8 5% NaOCl, 2:1 H.O 10.0

Tabmuia 2 — CocTaB MUTATEIBHBIX CPEJT IS KIIOHATBHOTO MUKPOPAa3MHOXKEHUS i Vitro

MC BAII K | UMK

Bapuantst v y

POBEHb a30Ta MI/J1
MC-1 100% 0.5 0.5 0.1
MC-2 100% 1.0 0.1 0.1
MC-3 75% 0.8 0.5 0.1
MC-4 75% 1.0 0.2 —
MC-5 50% 1.0 0.2 0.1
MC-6 50% 1.8 0.5 -
[Tpumeuanue: ypoBeHb a30Ta perynuponaics cHrkeHneM KoHrenTpanua NHaNOs u KNOs.

[IpuroToBiE€HHbIE NUTATENbHBIE CpPEAbl M MHMKPOKJIOHAJIBHOIO Pa3MHOXKEHHS pa3IvBaId B
CTeKJIsTHHBIE OaHku Wi Magenta 1o 40 MIT ¥ CTEpUIN30BAIN B aBTOKJIaBe B TeueHUe 30 MUHYT MPH 1aBJICHUH
1,0 atm, pH nutarensHOM cpeibl BO BCEX SKCIIEPUMEHTaX COCTaBIsLI 5,7. Temneparypy B CBETOKYJIbTYpaIbHOM
MMOMEIICHUH TToIep kuBay Ha ypoBHeE 24 £ 0,5 °C npu nepeMeHHOM CBETOBOM pekumMe: 16 1 ocBemieHus (25
WM MKMOJIb'M 2c ') U 8 4 TeMHOTHI (n = 15).

HaGmonenus u yu€Tbl IPOBOAMIM €KEMECIYHO, OTMeYasi COCTOSTHUE U KOJIMYECTBO 00Pa30BaBIIMXCS
noGero. [To konuyecTBy 00pa30BaBIIMXCS MOOETOB PACCUNUTHIBATH KOAPPHUIIMEHT Pa3MHOXKEHHUS B CPETHEM
3a OJIMH MaccaX JJIs KayKA0ro reHOTHIIa 1o cieaytomeit popmyne [XKymarynosa u ap., 2014]:

a
“bxc

a — KOJINYECTBO BHOBb 00PA30BaBIINXCS TOOETOB;

b — KomM4ecTBO MOOETOB, BEICAKEHHBIX IS PA3MHOKEHUS;

C — KOJIMYECTBO MAaCCAKEN.




Pesynbrarnl

OnuH M3 KIIOYEBBIX 3TANOB KIOHAJIBHOTO MUKPOPA3MHOKEHMS PACTEHHH 3TO MEPEHOC MOOEroB B
acenTU4ecKue yCcIoBus. B yCIoBHAX OTKPBHITOrO IPyHTA PacTEHHsI OABEPTalOTCsl MHTEHCUBHON KOJIOHU3AIIH
canpoduTHON 1 maToreHHOM MUKpoQopoid. [ Ipn BBeIeHN N TaKUX SKCIIAHTOB HAa UICKYCCTBEHHBIE TUTATEIbHbIE
Cpeibl MPOMCXOIUT AKTUBHOE pa3BUTHE KOHTAMMHAHTOB, YTO 3HAUUTENBHO OCJOXKHSAET WIH IOJHOCTBHIO
NPEIATCTBYET POCTY M PA3BUTHUIO PACTUTEIBHOTO Marepuana B YCIOBUSX in vitro. Ilpouecc KIOHAIBHOTO
MHUKPOPA3MHOKEHHS HAYMHAETCS ¢ M30JMPOBAHUS SKCIUIAHTA U TIOMEILIEHHS €r0 Ha MUTATeIbHyo cpeny. s
CTEpHJIN3ALIMH OPTaHOB U TKaHEH paCTeHUH B HACTOSAIIEE BpeMs IPUMEHSIOT OO0JIbILION HAOOP CTEPUITU3YIOIINX
peareHTOB. MI3BeCTHO, YTO CTEPUIU3YIOIIHNE PEareHThl HEOAUHAKOBO BIUSIOT HA KOHTAMUHALIUIO U COCTOSIHUE
sKcIIaHTOB. CTepmiin3yrolee BelecTBO JAOJDKHO oOecreunBaTh HauOONBIINNA MPOLEHT HETOBPEXKIECHHBIX
TKaHEeH, CHOCOOHBIX K pOCTY U HOBOOOpPA30BaHUsM, ITPH HauMeHbLIeM nporieHTe nHdekuuu [Kabylbekova et
al., 2019].

B cBs3u ¢ BBICOKOH CTeNneHbI0 HMH(OUIMPOBAHUS MHUKPO(IOPON HCXOMHOro Marepuana, Moadop
3 PEKTUBHBIX METOJIOB CTEPHIIN3ALIUH U ONTUMAJIbHBIX CTEPHIN3YIOLINX IPENapaToB ABIsETCS HEOOXOTUMBIM
3TANoM MpU pa3pabOTKe MPOTOKOJIA KIOHAIBHOTO MUKPOPAa3MHOXKeHUs Tpyuu (Pyrus spp.). s BBeneHUs
HKCIJIAHTOB CaJIOBBIX KYJBTYP B in Vifro 4acTO MPUMEHSIOT PTyThcojepKaiue coenquHenus [Pomananosa u
ap., 2021], Takue Kak cylema M AMalyjl, a TakKe XJOPCOAEpIKallue Mpernaparsl, KOTOPbIe WCHOIb3YIOTCS
B OBITOBOHM MpakTHKe Kak orOenuBaromue cpeactsa [Kosambuyk u 1p., 2020]. Onnako 3¢ ¢heKTHBHOCTH
CTepUJIM3AlMM BapbUPYET B 3aBUCUMOCTH OT BMJOBOM NMPUHAUIEKHOCTH, (PU3HUOIOTMYECKOTO COCTOSHHS
Marepuaja U CTENeHU ero OOCEMEHEHHOCTH, YTO TpeOyeT HHIMBUAYaJbHOTO IMOA00pa KOHIEHTPALUi
PacTBOPOB M BPEMEHU 3KCIIO3UIIMU JJISl KaKJ0T0 KOHKPETHOTO COpTa MIIM BUJIA TPYIIH.

W3yueHnue BIUSHHUS CTEPUWIM3YIOIIUMX MPENaparoB B pa3HbIX OHKCIO3UIMIAX Ha IOJaBICHUE
canpouTHOH MHUKPOMIOPHI MOKA3ajJ0 HEOAMHAKOBOE BIMSHUE HA >KU3HECIMOCOOHOCTh HKCIJIAHTOB H
KOHTaMHHAaLUIO. B Xx0/e HAIlIMX HKCIEPUMEHTOB ObUIO YCTAHOBJIICHO, YTO MPH CTEPUIIM3ALUM NOABOS Pyrus
pyraster HanuboIbIIee KOIMYECTBO pereHepupyonmx nooderos (78.57 %) nabmronanocs npu oopadotke 0,2 %
pactBopom HgCl> B Teuenue 4 MuH. CHU)KEHUE BPEMEHU HKCIIO3UIMH 10 3 MUH NMPUBOAMIIO K YBEITUUECHUIO
qucaa UHQUIMPOBAHHBIX 00pPa3LlOB, B PE3yJIbTaTe Yero MPOLEHT pereHepupyromux Mo0eroB CymecTBeHHO
CHIKaJcs ¥ cocTaisul Beero 30.16 %. YBennueHue BpeMeHH CTEPHIN3al|K 10 5 MUH, HAalIPOTUB, BHI3BIBAJIO
MOBPEX/ICHUE MaTepuaa, ejiasi ero HEMPUroIHbIM JUIS HOCIIEeYIOIEro MUKpOpa3MHOXKeHUs. B aTom cityuae
KO3((UIMEHT pereHepanuu cocTapisul Juiib 34.92 %. Mcnonb3oBaHue XJIOpcoAepkKalux MpenaparoB —
benusna un Jlomectoc mpuBOAMIM K HU3KOMY MIPOLIEHTY BbDKMBaHU (Tabnuua 3).

Tabnmuma 3 — D¢PEeKTUBHOCTh CTEPUIM3ALMN BEPXYLIEYHBIX MOOETOB MONBOSL Pyrus pyraster OT
canpouTHONH MUKJIO(IOPH! B 3aBUCUMOCTH OT CTEPUIIM3YIOIIETO Mpenapara U 3KCno3uuuu (n=3)

BapuanTts! Crepunusyromue KomuuectBo | Perenepauus, % CranzapTHoe Omrnbka
areHThI BBC/ICHHBIX, (cpennee) otkioHeHue (SD) | cpeanero (+SE)
IIT.
CA -1 0,2% HgCl, 20 30.16 2.75 +1.59
CA-2 0,2% HgCl, 20 69.84 14.55 +8.40
CA-3 0,2% HgCl, 20 78.57 32.73 +18.90
CA-4 0,2% HgCl, 20 34.92 7.27 +4.20
CA-5 25% NaOCl3:1 H O 20 39.68 5.50 +3.17
CA-6 25% NaOC13:1 H,O 20 19.84 7.65 +4.42
CA-7 5% NaOCI 2: 1 (H,0) 20 9.52 8.25 +4.76
CA-8 5% NaOCl 2: 1 (H,0) 20 19.84 7.65 +4.42

[Tocne ycrnenmHoro BBeIeHUsI B CTEPUIIBHYIO KYJIBTYPY i1 Vitro IONBOsSI Pyrus pyraster, a Takxke mocie
BOCCTAHOBIJIEHUS KA3HECIIOCOOHOCTH W aJanTalluyd [OABOEB OHme U OHXF69 U3 XJIaJ0XpaHUJIUIIA BCE
o0pa31pl ObLIIN MIEpEeHECEHBl Ha MUTATeIbHbIE CPE/IbL, AJI KIIOHAILHOTO MUKPOPAa3MHOXKEHUS.

BoccranoBiienne crnocoOHOCTH K ONTUMAIbHOMY POCTY SIBISIETCSI KPUTHMYECKH BAaXKHBIM  JUIS
MOCJIEYIONIEr0 MUKPOKIIOHAJIBHOTO pa3MHOXKEHUs. B Xozie Hammx uccienoBaHuii ObIJIO yCTAHOBJIEHO, YTO
pacTeHHs MOJIHOCTHIO BOCCTAHABIIMBAIOT CIOCOOHOCTh K 00Pa30BaHUIO HOBBIX JIOMOJHUTEIBHBIX TOOETOB.

[Tocne mepecagku Ha cpeny MC C HU3KUM colep)KaHHEM peryiasTopoB pocta — 0,1 wmr/n
6-6ensmnamunonypuna (bAII), 0,5 mr/n ru66epennuna (I'K), a Taxxe ¢ qob6aBnennem BuTaMuHOB 110 0,5



MT/J1 TAPUIOKCUHA U HUKOTHHOBOM KUCHOTHI, 0,1 Mr/n TmamuHa, 10 Mr/n xenara xene3a, 30 Mr/i caxaposbl 1
200 mr/m Mme3ouHO3UTa Ha 35-1 AeHB HAOTIOAAIOCH 00pa30BaHUE JIOTIOJIHUTEIBHBIX TOOETOB.

[Ipy MHKPOKIOHAILHOM pAa3MHOKEHUU PACTEHUN 3HAUYUTENBHYIO pOJb HWIPAIOT HUTOKHMHHHBI,
KOTOpbIE CMOCOOCTBYIOT CHIDKEHHIO alUKalbHOTO JIOMHHHPOBAHMS M CHOCOOHBI BBI3BATH aJBEHTHBHOE
noberoodpazoBanue. [IpaBunpHOE COOTHOIIEHUE IMTOKUHUHOB U AyKCHHOB B MUTATEILHOM CpeJie MO3BOISET
3HAYUTEIHHO YBEIUYUTH KOdhduiueHT pasmMuokenus [Kosanbuyk u ap., 2020: 5-12].

B xone nccienoBanus ONIEHUBAIOCH BIMSIHUE IIECTH BapuaHTOB nuTaTesibHOU cpeapl (MC-1-MC-6),
pasIMyaroIInXcs 1Mo coaepkanuto coneit HuTpara azota (NHsNOs u KNOs) u perymnsitopos pocta (BAIL, UMK
u I'K), Ha 3¢ (eKTUBHOCTD KIOHATHHOTO MHUKPOPAa3MHOXKEHUS TPEX TEHOTHUIOB TPyl — Pyrus pyraster,
OHxF,,, u OHxXF . OCHOBHBIMH IMOKa3aTENSAMH CIYKUIH KOOPOHUIMEHT PA3MHOKEHHS M CPEIHSAA JUTMHA
nooeroB (Tabnua 4).

Tabmuna 4 — KosdduumeHT pasMHOKEHHS M JJIMHA TOOETrOB pPAa3IMYHBIX TOJBOEB TPYIIH,
KYJIBTUBHUPYCEMBIX Ha PA3JIMYHBIX CpCAaxX (n = 3)
Bapuantst Koaddunment pazmuokenus + SE Jlmiaa oGera (cm)
cpen Pyrus OHXxF, OHxF Mean + SE | Pyrus OHxF,, | OHxF | Mean+SE
pyraster pyraster

MC-1 3.47+0.42 | 3.13+0.31 | 3.20£0.20 | 3.27+0.10 4.6 4.8 3.8 4.40+0.29
MC-2 1.80+0.00 | 1.87+0.42 | 3.07+0.31 | 225+ 0.26 3.8 4.3 4.0 4.03+0.15
MC-3 413+1.10 | 3.47+1.33 | 3.47+0.12 | 3.69 +0.25 5.2 5.4 4.8 5.13+0.18
MC-4 1.60+0.20 | 2.33+0.50 | 2.20+0.20 | 2.04+0.16 3.8 3.8 3.8 3.80 +0.00
MC-5 2.60+0.72 | 2.334+0.50 | 2.53 +0.64 | 2.49+0.11 4.0 4.0 4.2 4.07 +£0.06
MC-6 1.73+0.31 | 2.67+1.15 | 2.60+0.20 | 2.33+0.26 3.2 3.5 2.8 3.17+0.21

Jlydmiast cmiocoOHOCTB K M0O6eroo0pazoBaHmIo Oblila OTMEUEHA y OABOS Pyrus pyraster (KoO3pQUIHEHT
pasmHOXenus — 4,2), torna kak y moasoss OHxF,, nanubiii mokasarens cocrtasun 3,5, a 'y OHxF , Obun
MUHHUMAJIBHBIM (2,6), YTO MOXKET CBHJETEIBCTBOBATh O €0 MEHbIICH YyBCTBUTENBHOCTU K MPUMEHSIEMBIM
peryisitopaM pocTa WIM HEOOXOIAMMOCTH JAajbHEeWIed ONTHMHU3alMM COCTaBa MUTATENbHOM Cpesbl.
AHAJIOTUYHO JIUTEPATYPHBIM TaHHBIM, KOA(Q(PUINEHT MYIbTUIUIUKALIUN PACTEHUH IPYILIH MOKET 3HAYMTEIBHO
BapbHUpPOBAaTh B 3aBUCUMOCTH OT COYETaHUs (PUTOTOPMOHOB: ITPH MCIIONIB30BaHNU meta-Topolin B koMOMHaLIUK
¢ GAs u IBA cooOmraercst o popmupoBanuu 10 27-29 MUKpOMOOETroB Ha JKCIIAHT, YTO MOTYEPKHUBAET
BBIPQ)KEHHYIO T€HOTHUII - U TOPMOH-3aBUCHMYIO peakIfio pacTenuit in vitro [Dyussembekova u np., 2025].

B HamieMm ncciienoBaHMM ONTUMANIBHOM JUIsI MUKpOpPa3MHOXKEHUS oka3zanach cpena MC-3, cogeprkarast
75 % craHmapTHOTO YpOBHA colieit HuTpatHoro azora, 0,8 mr/m 6-BAIl, 0,5 mr/n 'K u 0,1 mr/n UMK. Ha
3TOH cpene Habmrofanach Haubosee BbICOKas moOeroodpa3oBaTenbHasi akTUBHOCTD Y Pyrus pyraster (4,13
+ 1,10), a Takxke crabuinbHble nokasarenn y noasoes OHxF . u OHxF (1m0 3,47). Cpennuit kospdumuent
Pa3sMHOXKEHHs 110 BCeM reHoTuram coctasui 3,69 + 0,25, npu 3ToM ObL1a JOCTUTHYTAa MAaKCUMaJIbHAs! JUTMHA
no6Geros (5,13 + 0,18 cm), uto cBUETENLCTBYET 00 3()(HEKTUBHOCTH AAHHON Cpe/Ibl KaK /ISl MYJIBTUITIIMKALINY,
TaK U JUIsl yIUIMHEHUs. MUKPOIIOOETOB.

Cpena MC-1 ¢ nonHsIM ypOBHEM COJIEW HUTpATa a3oTa U paBHbIMU KoHUEeHTpauusMu 6-BAIl u I'K
(mo 0,5 Mr/im) Takke mokasajia Xopolue pe3ynbTarel MUKpopasMHoxeHus (3,27 + 0,10), ocobenno y Pyrus
pyraster u OHXF |, ipu cpenneit jmune noderos 4,40 + 0,29 cm. Cpenst MC-2 u MC-4 okasanuch MeHee
s dextuBHbIME (2,25 + 0,26 u 2,04 + 0,16 coorBeTcTBeHHO). Hecmotpst Ha 910, AnnHa moberoB Ha MC-2
(4,03 £0,15 cm) OblTa commocTaBUMa C MOKa3aTeNIsIMKU Ha 60jiee MPOAYKTUBHBIX Cpeliax.

Ha cpene MC-5, cogepxaiieii moHmKeHHOE KoaudecTBo azota (50 % ot ctanaapTHoOro ypoBHs), 1,0
mr/n 6-BAII u 0,1 mr/n UMK, Gbi10 ymepenHoe noberoodpaszosanue (2,49 + 0,11) u cpenusis JyuHa noderos
4,07 £ 0,06 c™.

MC-6 ¢ camoii Beicokoi KoHueHTpauueit 6-BAIT (1,8 Mr/m) u HHM3KMM ypoOBHEM a30Ta IOKasaja
MEHBIIYI0 dPHEKTUBHOCTD, 0COOeHHO y Pyrus pyraster. Tem ne menee, nius OHxF,, Obu1 3aduxcuposan
J0CTAaTOYHO BBICOKUH KO3(h(UIIMEeHT pasMHOKeHHs (2,67 + 1,15), uTo yka3bIBaeT Ha TeHOTUN-CIIEIM(pUUECKUI
OTKJIHK.

HoBu3Ha mosydeHHBIX Pe3yJabTaTOB COCTOUT B pa3pabOTKE MPOTOKOJIA KIOHAJIBHOIO Pa3sMHOKEHHS
nukopactymei rpymm Pyrus pyraster u OHXF , u OHXF . Takum 06pa3om, 9KCTiepuMEHTAIbLHO 000CHOBaHA
3pPEKTUBHOCTh MOAU(DHUIIMPOBAHHON MUTATEIBLHON Cpenibl Ui KIOHAJIBHOTO MUKPOPA3MHOXKEHUS MO/IBOEB
rpyw Pyrus pyraster, OHXF,, - u OHXF ¢ monvmkeHHbIM 10 75% conepkaHueM HUTPATHBIX Gopm a30Ta
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(NH4sNOs u KNOs) ot cranmaptHoro coctaBa cpeasl Mypacure-Ckyra, 4To 00€CTedHsio MOBBIIICHHE
kod(ppUIMeHTa pPa3MHOXKEHHSI MCCIEIyeMbIX TII0/IBOEB. BBISBICHHBIE pa3Nuyusi MEXIY TeHOTHIIaMH
MOJATBEPKIAIOT HEOOXOAMMOCTh MHAMBUAYAIbHOTO MOAOOpa YCIOBUN KyIbTHUBHPOBAHHS MpU pa3paboTke
MIPOTOKOJIOB MUKPOPA3MHOXKEHHSI TPYIIIH.

BoiBOABI

YCTaHOBJIEHO, YTO ONTUMAIBHBIM CIIOCOOOM CTEPHIIM3AINU IKCIUIAHTOB MOJBOEB T'PYIIH SBISETCS
obpabotka 0,2 % pactBopom HgCl: ¢ skcrno3unmeid 4 MHHYTBI, OOecreduBaroiias BHICOKHI YPOBEHb
perenepanuu nooderos (78,57 %) u sddexruBHoe nomapneHne mMukpodaopsl. OnpeneneHo, yTto Haubomee
ONaronpusTHBIM CPOKOM BBEJIEHHUS SKCIUIAHTOB B KYJBTYPY in Vifro SIBISIETCS TEPUOJ alpelib—Maii, uTo
CIOCOOCTBYET BBICOKOM MPHKMBAEMOCTH M aKTUBHOMY MOpdoreHe3y pacTeHuil. Ha aTane MUKpOKIIOHATEHOTO
Pa3MHOXKEHHS HAWITyUIINe Pe3yabTaThl TOCTUTHYTHI IPH MCTIOIb30BaHUN MOIU(DUIIMPOBAHHON MUTATEIBHON
cpensl Mypacure u Ckyra ¢ OHM)KEHHBIM COJIEpyKaHUEM HUTPATHOTO a30Ta (75 % OT cTaHAapTHOTO YPOBHS)
U ONTUMANBHBIM coueTaHueMm perynsitopo pocrta (0,8 mr/n 6-BAIl, 0,5 mr/n IT'K u 0,1 mr/n UMK), urto
o0ecreurBago aKTUBHOE Pa3BUTHE M pa3MHOKeHHEe ToOeroB. [lomydeHHbIE pe3ylbTaThl MOATBEPKAAIOT
HaJIN4YMe TeHOTHIHMYECKHX OCOOEHHOCTEW peaklMy MOJBOEB HAa YCIOBHUS KyJIbTUBUPOBAHWS in Vitro, 4TO
000CHOBBIBAaET HEOOXOTUMOCTH Pa3pPaOOTKH aAANTHPOBAHHBIX MPOTOKOIOB MUKPOKIOHAIBHOTO PA3MHOKEHHUS.

Jluteparypa

Anexcenko C., Kamupcuzosa XK., KaspibaeBa C., Kacenosa b. (2023). Anmarel oOnbICHl KafmaiibiHa OeHiMAENTeH MHTPOLYKIUSIaHFAaH
JKOHE OTAHJIBIK alIMYpPT COPTTapBIHBIH MIapyalbUIBIK-KYH/BI Oenrinepin Oaranay // Izdenister natigeler. 2023. Ne 3 (99). C. 356-363. https://doi.
org/10.37884/3-2023/36

Aygun, A. & Dumanoglu, H. (2015). In vitro shoot proliferation and in vitro and ex vitro root formation of Pyrus elaeagrifolia Pallas. Frontiers
in Plant Science, 6, 225. https://doi.org/10.3389/1pls.2015.00225

Brewer L.R. & Palmer J.W. (2010). Global pear breeding programmes: Goals, trends and progress for new cultivars and new rootstocks. Acta
Horticulturae, 909, 105-119. https://doi.org/10.17660/ActaHortic.2011.909.10

Claveria, E., Asin, L., Iglesias, 1., Vilardell, P., Bonany, J., Simard, M.H., & Dolcet-Sanjuan, R. (2012). In vitro screening for tolerance
to iron chlorosis as a reliable selection tool in a pear rootstock breeding program. Acta Horticulturae, 935, 199-205. https://doi.org/10.17660/
ActaHortic.2012.935.28

Dyussembekova, D., Nurtaza, A., Magzumov, G., Zhenisbekuly, G. & Kakimzhanova, A. (2025). Development of an in vitro conservation
protocol for the endemic species Pyrus regelii. Plant Cell, Tissue and Organ Culture, 162(1), 1-15. https://doi.org/10.31489/2024bmg4/35-43

Hcua M.M., [Ixymanosa XK.K., XKapmyxamenosa I A., Kynan6ait K.JK. (2018). CopTtoBast ycTOHUMBOCTB S0JOHH U TPy K OaKTepHaIbHOMY
oxory // 3amuTa u kapanTul pactenuil. 2018. Ne 12. C. 40-42.

Kabsutoexosa b.)K., Uykanosa H.W., Typaues T.T., Peimxanosa H., Kosansayk U. (2019). OnTumusanus KIOHAPOABHHUS in Vitro pa3iudHbIX
reHotunoB s0monHu. Experimental Biology, 80(3), 48-57. https://doi.org/10.26577/eb-2019-3-b5

KoBanpuyk W.1O., KabpubexoBa B.)K., Uykanosa H.W., Typames T.T., & ®pono C.H. (2020). KnonampHOE MHKpPOpa3sMHOXKEHHE B
MIPOM3BOCTBE MMOCAJOYHOr0 Marepuana sononn Kasaxcrana /BectHuk Hmkeropoackoif TocyIapcTBEHHOM CENbCKOXO3IHCTBEHHOH akaIeMuH.
2020. Ne. 3. C. 5-12. https://vestnik-akademii-2020-3-27.page=5-12

Lordan, J., Blatt, S., Francescatto, P., Embree, C., & Robinson, T. L. (2017). Performance of three Pyrus pear rootstocks in Northeastern North
America. Retrieved from https://user-23310503727.cld.bz/Journal-APS-Oct-2017

Mehri-Kamoun R., Polts V., Faidi A., & Mehri H (2004). Micropropagation of six OHxF (Old Home x Farmingdale) pear rootstocks. Advances
in Horticultural Science, 18(2), 1000-1007. https://digital.casalini.it/10.1400/14269

Ou, C., Wang, F., Wang, J., Li, S., Zhang, Y., Fang, M., Ma, L., Zhao, Y., & Jiang, S. (2019). A de novo genome assembly of the dwarfing pear
rootstock Zhongai 1. Scientific Data, 6(1), 281. https://doi.org/10.1038/s41597-019-0291-3

Pomananosa H.B., Kymmapenko C.B. (2021). buorexnonorusi nonyueHus Oe3BUPYCHBIX cakeHIEB s0noHu // BectHuk KaparanmmHckoro
yauBepcutera. Cepust: buonorus. Menuuuna. 'eorpadms. 2021. T. 103. Ne 3. C. 102-118. DOI: 10.31489/2021BMG3/102-118.

Song, J.Y., Bae, J., Lee, Y.Y., Han, J.J W, Lee, Y.J., Nam, S.H., Lee, H.S., Kim, S.C., Kim, S.H., & Yun, B.H. (2024). High-efficiency in vitro
root induction in pear microshoots (Pyrus spp.). Plants, 13(14), 1904. https://doi.org/10.3390/plants 13141904

Shivran, M., Sharma, N., Dubey, A K., Singh, S.K., Sharma, N., Sharma, R.M., Singh, N., & Singh, R. (2022). Scion—rootstock relationship:
Molecular mechanism and quality fruit production. Agriculture, 12(12), 2036. https://doi.org/10.3390/agriculture12122036

Simard, M.H., Michelesi, J.C., & Masseron, A. (2002). Pear rootstock breeding in France. Acta Horticulturae, 658, 535-540. https://doi.
org/10.17660/ActaHortic.2004.658.81

TypmueB T.T., Koamsuyk M.IO., YcmanoBa ['K., Uykanosa H.M., ®pomo C.H. (2015). OnTuMu3amms TEXHOJOTHH KIOHAJIHHOTO
MHUKPOPa3MHOKEHHUS UL coxpaHeHus reHodonaa pactenuit rpymm (P. communis L.) / Experimental Biology. 2015. T. 65, Ne 3. C. 356-362.
bb.kaznu.kz/1138

Vercammen, J., Van Daele, G. & Gomand, A. (2006). Search for a more dwarfing rootstock for ‘Jonagold’. Sodininkysteé ir darzininkysté, 25(3),
164—172. https://elaba:6213380/6213380

Webster, A.D. (2002). Breeding and selection of apple and pear rootstocks. Acta Horticulturae, 622, 499-512. https://doi.org/10.17660/
ActaHortic.2003.622.55

Kymarynosa XK.b., KammutoBa I A. (2014). CoBepiieHCTBOBaHHE MHUKPOKIOHAIEHOTO Pa3MHOKEHHMS Pa3IMUHBIX COPTOB IpyiH // [3aeHictep,
nccnenoBanus, HoTwkenep. 2014. Ne 3. C. 125. https://izdenister.kaznaru.edu.125



REFERENCES

Aleksenko, S., Kadirsizova, Zh., Kazybaeva, S., & Kasenova, B. (2023). Almaty oblysy zhardajyna bejimdelgen introdukcijalanran zhone
otandyk almyrt sorttarynyH sharuashylyk-kyndy belgilerin baralau [Evaluation of economically valuable traits of introduced and domestic pear
cultivars adapted to the conditions of the Almaty region]. lzdenister natigeler, (3(99)), 356-363. https://doi.org/10.37884/3-2023/36 [in Kaz.]

Aygun, A., & Dumanoglu, H. (2015). In vitro shoot proliferation and in vitro and ex vitro root formation of Pyrus elaecagrifolia Pallas. Frontiers
in plant science, 6, 225. https://doi.org/10.3389/fpls.2015.00225

Brewer, L.R., & Palmer, J.W. (2010). Global pear breeding programmes: goals, trends and progress for new cultivars and new rootstocks. X7
International Pear Symposium 909, 105-119. https://doi.org/10.17660/ActaHortic.2011.909.10

Claveria, E., Asin, L., Iglesias, 1., Vilardell, P., Bonany, J., Simard, M.H., & Dolcet-Sanjuan, R. (2012). In vitro screening for tolerance to iron
chlorosis as a reliable selection tool in a pear rootstock breeding program. Acta Horticulturae, 935, 199-205.

Dyussembekova, D.,Nurtaza,A., Magzumov, G., Zhenisbekuly, G., & Kakimzhanova, A.(2025). Development ofan in vitro conservation protocol
for the endemic species Pyrus regelii. Plant Cell, Tissue and Organ Culture (PCTOC), 162(1), 1-15. https://doi.org/10.31489/2024bmg4/35-43

Isin, M.M., Dzhumanova, Zh.K., Zharmukhamedova, G.A., & Kulanbay, K.Zh. (2018). Sortovaja ustojchivost’ jabloni i grushi k bakterial’'nomu
ozhogu [Varietal resistance of apple and pear to fire blight]. Zashchita i karantin rasteniy, (12), 40—42. [in Russ.].

Kabylbekova, B.Z., Chukanova, N.I., Turdiyev, T.T., Rymkhanova, N. & Kovalchuk, I.Y. (2019). Optimizacija kloniroavnija in vitro razlichnyh
genotipov jabloni [Optimization of cloning in vitro of various apple genotypes]. Experimental Biology, 80(3), 48-57. https://doi.org/10.26577/
eb-2019-3-b5

Kovalchuk, 1.Y., Kabylbekova, B.Z., Chukanova, N.I., Turdiyev, T.T. & Frolov, S.N. (2020). Klonal’noe mikrorazmnozhenie v proizvodstve
posadochnogo materiala jabloni Kazahstana [Clonal micropropagation in the production of planting material of apple in Kazakhstan]. Bulletin of
Nizhny Novgorod State Agricultural Academy, (3), 5—12. [in Russ.].

Lordan, J., Blatt, S., Francescatto, P., Embree, C. & Robinson, T.L. (2017). Performance of three Pyrus pear rootstocks in Northeastern North
America. https://user-23310503727.cld.bz/Journal-APS-Oct-2017

Mehri-Kamoun R., Polts V., Faidi A., & Mehri H. (2004). Micropropagation of six OHxF (Old Home x Farmingdale) pear rootstocks. Advances
in horticultural science, 18(2), 100-107. https://digital.casalini.it/10.1400/14269

Ou, C., Wang, F., Wang, J., Li, S., Zhang, Y., Fang, M., Ma, L., Zhao, Y., & Jiang, S. (2019). A de novo genome assembly of the dwarfing pear
rootstock Zhongai 1. Scientific data, 6(1), 281. https://doi.org/10.1038/s41597-019-0291-3

Romadanova, N.V., & Kushnarenko, S.V. (2021). Biotehnologija poluchenija bezvirusnyh sazhencev jabloni [Biotechnology of
obtaining virus-free apple seedlings]. Bulletin of Karaganda University. Series: Biology. Medicine. Geography, 103(3), 102—118. https://doi.
org/10.31489/2021BMG3/102-118 [in Russ.].

Shivran M., Sharma, N., Dubey A.K., Singh S.K., Sharma N., Sharma R.M., Singh N., & Singh R. (2022). Scion—rootstock relationship:
Molecular mechanism and quality fruit production. Agriculture, 12(12), 2036. https://doi.org/10.3390/agriculture12122036

Simard, M.H., Michelesi, J.C., & Masseron, A. (2002). Pear rootstock breeding in France. / International Symposium on Rootstocks for
Deciduous Fruit Tree Species 658, 535-540. https://doi.org/10.17660/ActaHortic.2004.658.81

Song, J. Y., Bae, ., Lee, Y.-Y., Han, J.-W,, Lee, Y.-J., Nam, S. H., Lee, H.-S., Kim, S. C., Kim, S. H., & Yun, B. H. (2024). High-efficiency in
vitro root induction in pear microshoots (Pyrus spp.). Plants, 13(14), 1904. https://doi.org/10.3390/plants 13141904

Turdiyev T., Kovalchuk I., Uspanova G., Chukanova N., & Frolov S. (2015). Optimizacija tehnologii klonal’nogo mikrorazmnozhenija dlja
sohranenija genofonda rastenij grushi (P. communis L.) [Optimization of clonal micropropagation technology for preservation of pear (P. communis
L.) gene pool. Experimental Biology, 65(3), 356-362. https://bb.kaznu.kz/index.php/biology/article/view/1138 [in Russian].

Vercammen, J., Van Dacele, G., & Gomand, A. (2006). Search for a more dwarfing rootstock for ‘Jonagold’. Sodininkysté ir darZininkysté,
25(3), 164-172.

Webster, A.D. (2002). Breeding and selection of apple and pear rootstocks. XXV7 International Horticultural Congress: Genetics and Breeding
of Tree Fruits and Nuts 622, 499-512. https://doi.org/10.17660/ActaHortic.2003.622.55

Zhumagulova, Zh.B., & Kampitova, G.A. (2014). Sovershenstvovanie mikroklonal nogo razmnozhenija razlichnyh sortov grushi [Improvement
of microclonal propagation of different pear varieties]. Research and results, (3), 125. [in Russ.].

KOcynosa 3apuna fxusesna, npogederie nonesvix u 1adopamopHsix UCCIe008aAHUL, AHAU3 U 06PADOMKA NOIYYEHHBIX IKCNEPUMEHMATbHBIX
OaHHBIX, UHMEPNPemayiis pe3yibmamos u n0020MoGKa HAYYHOU NYOIUKAYUU.

Hypceiimosa Touzcyne Habuowcanoena, npoBeieHHE TIOJEBBIX U JIAOOPAaTOPHBIX HCCIIEAOBAaHMM, aHann3 M 00paboTKa MOJIyYEHHBIX
IKCIIEPUMEHTATBHBIX TAHHBIX.

Kosanvuyx Hpuna FOpvesna paspabomra memooonocuu uccied08aHusl.

Kaévinoexosa Banuyp Kacynanosna, paspabomra memooonocuu uccie008anus, aHaius u 06pabomra noayueHHbIX IKCNePUMEeHMAanIbHbIX
OaHHBIX, UHMEPNPemayiis pe3yibmamos u n0020MoGKa HAYYHOU NYOIUKAYUU.



VATTBIK T BiNbIM
AKALEMUACHI

WATER, LAND AND FOREST RESOURCES
CY, KEP ’)KOHE OPMAH PECYPCTAPBI
BO/JHBIE, 3EMEJIBHBIE U JIECHBIE PECYPCbI

RESEARCH, RESULT - I3AEHICTEP, HOTMXKEJIEP — UCCJIE/IOBAHU S, PE3VJIBTATBI
ISSN 2304-3334 (print)

Vol. 28. Is. 1. Number 109 (2026). Pp.124-134

Journal homepage: https://journal kaznaru.edu.kz

https://doi.org/10.37884/1-2026/13

FTAXP / MPHTU / IRSTI 36.29.05

Jt0 npousBeaeHne AocTymHo 1o auneH3uu Creative Commons «Attribution-NonCommercialy («Atpubyums —
Hexommepueckoe ncnonszoBanue») 4.0 Becemupnas.

A. Akzambekuly, A.A. Altayeva*, A.K. Kasen, S.B. Pentaeva
International Educational Corporation, Almaty, Kazakhstan.
E-mail: a.aselya 92@mail.ru

ESTABLISHMENT OF THE BOUNDARIES OF ADMINISTRATIVE-TERRITORIAL UNITS OF
SETTLEMENTS ON THE GROUND WITHIN RURAL DISTRICTS

Akzambekuly Azamat, Master of Technical Sciences, Associate Professor of the Department of Geodesy and
Cartography, Cadastre, International Educational Corporation, Kazakhstan, 050043, Almaty, Ryskulbekova,
28

E-mail: a.akzambekuly@gmail.com, https://orcid.org/0009-0000-6891-0834;

Altayeva Assel Abdikerimkyzy, PhD, associate professor, International Educational Corporation LLP,
Kazakhstan, 050043, Almaty reg., Ryskulbekova st.28

E-mail: a.aselya 92(@mail.ru, https://orcid.org/0000-0002-1675-6828;

Kasen Aliya, Master of Technical Sciences, Assistant Professor of the Department of Geodesy and Cartogra-
phy, Cadastre, International Educational Corporation, Kazakhstan, 050043, Almaty reg., Ryskulbekova st.8
E-mail: a.kasen@kazgasa.kz, https://orcid.org/0009-0001-7172-1054;

Pentaeva Saltanat Bolganbekkyzy, Assistant Professor, Department of Geodesy and Cartography, Cadastre,
International Educational Corporation, Republic of Kazakhstan, 050043, Almaty region, Ryskulbekova St. 28
E-mail: s.pentaecva@kazgasa.kz, https://orcid.org/0009-0007-0463-1642.

Abstract. The article addresses the issues of establishing and refining the boundaries of administra-
tive-territorial units and settlements within rural districts using modern geodetic and navigation technologies.
The relevance of the study is determined by the need to improve the accuracy of land-use boundary deter-
mination, eliminate discrepancies between the actual location of boundaries on the ground and cadastral and
cartographic data, and reduce the number of land disputes. The settlement of Kaskat in the Kostanay region
was selected as the study area, and an analysis of existing regulatory, cartographic, and cadastral information
was carried out based on this case study. Desk-based and field geodetic surveys were conducted using GNSS
equipment, including the determination of coordinates of boundary turning points, installation of boundary
markers, and visualization of administrative-territorial boundaries in the field. The processing of satellite
measurement results made it possible to assess coordinate determination accuracy and identify errors char-
acteristic of traditional land management methods. A comparison of the obtained data with previously used
materials revealed discrepancies caused by outdated measurements and inaccuracies in source data. The re-
search results confirm the high efficiency of GNSS technologies in establishing and refining the boundaries of
administrative-territorial units and settlements. The proposed integrated approach, based on the combination
of field geodetic measurements with cadastral and cartographic data, contributes to improving the reliability
of cadastral information, rational land use, and the enhancement of territorial planning systems under the con-
ditions of digitalization of territorial management.
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AHHoTauMsl. Makanana aybUIIBIK OKPYITEp IIETiHJEr! OKIMIIITIK-ayMaKThIK OipiiKTep MeH
eIl MEKeHJIEP/AiH IIeKapalapblH OENTiiey XKOHE HAKThLIAy MOceleNepl 3aMaHayd TeOJe3UsIIbIK KOHE
HaBUTAIMSUIBIK TEXHOJIOTUSIIAP Bl KOJAAHY apKbUIbI KApacThIPBLIaIbl. 3epTTEYIAIH ©3€KTUIIr )Kep naiinanany
HIeKapaJlapblH aHBIKTAYbIH JQJIITIH apTThIPY, JKEPrUTKTI jKepleri HaKThl IIeKapajap MeH KaJacTpIIbIK
XKOHE KapTOTrpausUIIBIK JEPEKTEep apachIHIaFbl COMKECCI3MIKTEep/Il K010, COHIal-aK JKep JaylapblHbIH CaHbIH
a3aiiTy KaXeTTimiriMeH aikelHOanaabl. 3eprrey HbicaHbl perinae Kocrtanaih obnwiceinmarsl Kackar emai
MEKEHI1 TaHJAJIbIN, OHBIH MBICAJIBIHAA KOJAAHBICTAFbl HOPMATUBTIK, KapTOrpadUsUIbIK >KOHE KaIacTPIIbIK
aknaparka tanaay xyprizunai. XKymseic 6apsiceiana ['HCC-xa0apIKTapblH Maijaiana OThIPBII, KaMepabIbIK
KOHE JTANaJIbIK Te0Ie3UsIIBIK 3ePTTEYIep KYPri3iidl, OHBIH 1MIIHAE IeKapaaapblH OYpPBUIBIC HYKTEIepiHIH
KOOp/AMHATANapblH aHBIKTAY, MEXKENIK Oenriiepiai OpHAaTy >KoHE OKIMIIUIIK-ayMaKThIK OipiiKTepIiH
[IeKapaJlapblH SKEPrUTIKTI JKeple BU3yaTu3alysuiay >KYMbICTapbl KaMTbULIbL. CIYTHUKTIK —eJeysiep
HOTIKEJIEPiH OHJIey KOOpIUHATAIapAbl aHBIKTAY/IbIH JIAIrTH OaFasiayFa )KoHe JOCTYPIIl )Kepre OpHaIaCThIpy
o/licTepiHe TOH KaTeNKTepJi alKbplHAayFa MYMKIHAIK Oepli. AJIbIHFaH JAepeKTepal OYphIH KOJJaHbUIFaH
MaTepHUaIIapMeH CAIBICTBIPY €CKipreH eJeyaep MeH 0acTankbl JePEeKTepAiH A9J eMEeCTIriHe OaiIaHbICThI
albIPMaIIbUIBIKTapABIH 0ap eKeHiH KOpCeTTi. 3epTTey HOTHXKeNepl SKIMIITIK-ayMaKThIK OIpJIiKTep MEH el
MEKEeH/Iep/liH LIeKapanapbiH Oenriney skoHe HakThutay Ke3inae [’ HCC-rexHonorusnapabl KOJIAaHy AbIH )KOFaphbl
TUIMJIUTITIH pacTaiael. Jlananplk reoIe3UsUIbIK OJIIeyIep HOTIKEIePiH KaJaCTPIBIK jKOHE KapTorpadHsuTbiK
JepeKkTepMeH OipiKTipyre HETi3eNTeH YCHIHBUIFAH KEIIEHAl TOCIT KaJAacTPJIBIK aKMapaTThlH CEHIMJILTITIH
apTTBIPYFa, KE€p pPeCcypcTapblH YTHIMJBI TMaijajaHyFa XoHE ayMakTapibl OacKapyAblH HU(PIAHABIPY
KaFIalbIHIa ayMaKTHIK )KOCTIapIiay KYHeCiH KeTUIIIpyre bIKIal eTell.

Tyilin ce3aep: OKIMIIUTIK-ayMaKTBIK OipJikTep, IIeKapanapisl Oenriney, jkepre OpHalacThIpy
’KYMBICTaphbl, FaJaMJIbIK HaBUTALMSIIBIK CITYTHHUKTIK Kyienep (GNSS), mekapa Oenrinepi, xep KaaacTpsl,
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AnHoTanusi. B cratbe paccMaTpuBalOTCS BOINPOCHI YCTAHOBJICHHUS M YTOYHEHUS TPAHUIL
aJIMMHHUCTPATUBHO-TEPPUTOPHAIILHBIX €IUHUI] U HACENEHHBIX MYyHKTOB B IpeaeiaX CENbCKUX OKPYTOB C
MPUMEHEHHEM COBPEMEHHBIX I'€0JIe3MUECKUX U HAaBUTAIIMOHHBIX TEXHOJIOTUNA. AKTYalIbHOCTh UCCIIEIOBAHUS
00ycIIoBJI€Ha HEOOXOMMOCTBIO MOBBILICHHS TOYHOCTH OTPE/IEIICHU S TPAHUI] 3eMJICTIONIb30BAHUS, YCTPAHEHUS
HECOOTBETCTBUN MexXy (AaKTUYECKUM IMOJIO)KEHUEM TPaHUIl Ha MECTHOCTU U JAHHBIMU KaJaCTPOBBIX H
KapTorpaguueckux UCTOYHHUKOB, a TaK)Ke CHIDKEHHUS KOJMYECTBA 3€MENIbHBIX CIOpPOB. B kauecTBe 00bekTa
uccienoBanus BbIOpaH HacenéuHbli TyHKT Kackar Kocranaiickoil obnmacTu, Ha mpumepe KOTOPOTo
BBITIOJTHEH aHAJU3 CYIECTBYIOIIECH HOPMAaTUBHOM, KapTorpaguueckoi u kagacTpoBoi nHbopMaluu. B xozxe
paboThl MpOBE/IeHbl KaMepaibHble W TMOJIEBbIE T'€0/Ie3MUecKhe HccienoBaHusi ¢ ucrnoibzoBanuem ['HCC-
000py/10BaHusl, BKIIIOYAIOIIUE ONpeesieHue KOOPAMHAT MOBOPOTHBIX TOUYEK TPaHMII, YCTAHOBKY MEKEBBIX
3HAKOB M BHU3YaJHM3alUIO TPAHUIl aIMUHUCTPATUBHO-TEPPUTOPUATILHBIX €IMHHI] HA MECTHOCTHU. BrImonHeHa
0o0paboTKa pe3yJbTaTOB CIHYTHUKOBBIX HW3MEpPEHUH, TIO3BOJMBIIAS OICHUTh TOYHOCTH OMpPEIEICHUS
KOOpJMHAT M BBIIBUTH MOTPEIIHOCTH, XapaKTepHbIE U TPAJUIIMOHHBIX METOJOB 3EMIICYCTPOMCTBA.
ConocraBneHne MOTYYEHHBIX IAHHBIX C PaHEe HCIIOJIb30BABIIMMUCSA MaTepHallaMd I0Ka3alo Haludue
pacxokJieHu#, OOYCIOBIEHHBIX YCTapEBIIUMHU M3MEPEHUSMU UM HETOUYHOCTHIO MCXOJHBIX JIaHHBIX.
Pesynomamot uccnedosanus moaTBepkKAaI0T BEICOKYIO dpdekTuBHOCTH puMeHenus [ HCC-Texnonoruii npu
YCTaHOBJICHUH U YTOYHEHUH IPAHUI] aIMUHUCTPATUBHO-TEPPUTOPHATIBHBIX €AMHUIL U HACENIEHHBIX MYHKTOB.
[IpennokeHHBIN KOMIUIEKCHBIN MOXO0/, OCHOBAaHHBIN HAa MHTETPAIlMH MOJIEBBIX I€0/IE3UUECKUX U3MEPEHUH C
KaJIaCTPOBBIMH M KapTorpaduuecKuMu JaHHBIMHU, CIIOCOOCTBYET MOBBIIIEHUIO TOCTOBEPHOCTH KaJacTPOBOM
uH(pOpMaIlMY, PAIMOHATILHOMY HCIIONb30BAHUIO 3€MENIbHBIX PECYPCOB M COBEPIICHCTBOBAHHIO CHCTEMBI
TEPPUTOPUATHHOTO TUIAHUPOBAHUSI B YCIOBUAX IIU(PPOBU3ALINN YIIPABICHUS TEPPUTOPHUIMHU.

KutoueBble ¢j10Ba: aoMuHucmpamugHo-meppumopuaibHvle eOUHUYbl, YCMaHosleHue paHul,



3eMJIeyCTPOUTEIbHBIE PaOOThI, TiI00anbHbIe HaBUTAIIMOHHBIE cIyTHUKOBBIE cucTembl (I'HCC), mexeBbie
3HAKH, 3eMeIIbHBIN KaJacTp, CeIbCKUE OKpyTa
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bnazooapnocme. Asmopwi evipasicarom 61a200apHOCMb 8CeM CREYUANUCTNAM U UCCIe008aAmMeNsiM,
mpy0bl KOMOPLIX NOCIYHCUNU MEOPEMULECKOU U MemOoOUYeCKOU OCHO80U 0aHH020 ucciedosanus. Omoenvhas
01a200apHOCMb  BbIPANCAENICS KOLIEKMUBAM U OP2aAHU3AYUAM, 0Decneyusuum 00Cmyn K HOPMAMUBHOL,
Kaoacmpoeotl u Kapmozpaghuyeckou uHpopmayuu, UCno1b308aHHOU NPU NPOBEOEHUU KAMEPATbHBIX U NOEe6bIX
2eode3uteckux pabom.

BBenenue.

B ycrioBusix akTUBHOTO Pa3BUTHUS MPOLIECCOB U(PPOBU3ALMU U MPOCTPAHCTBEHHOTO IIIAHUPOBAHUS B
Pecnybnuke KazaxcTan BOmpoc yCTaHOBIIGHUS M U3MEHEHHUS TPAHUI] aIMUHUCTPATUBHO-TEPPUTOPUATHHBIX
enunull (ATE) mpuoGperaer ocoOyio 3HaUuMMOCTh. UETKOE ompeneseHre T'paHUI] HACEIEHHBIX MYHKTOB
ABIIAETCA KJIIOUEBBIM  (pakTopoM I(PGEKTUBHOTO TOCYAAPCTBEHHOTO YMpPaBJICHHS, pPaldOHAILHOTO
MCIOJIb30BaHUsI 3eMENIbHBIX PECYPCOB M MPEOTBPAIICHUS 3¢MENIBbHBIX CTIOPOB MEKIY 3€MJICTIONIb30BATEIISIMHU.

HecMmoTpst Ha Hanmu4re HOPMATHBHO-IIPABOBOM 0a3bl, pEerIaMEHTUPYIOLIEH MOPAIOK YCTAaHOBICHUS
rpanuil ATE, HanpakTHKe COXPaHSIOTCS TPOOIEMBI TPOCTPAHCTBEHHON TOUHOCTH U BU3YATH3AI[H 3TUX TPAHHII
Ha MecTHOCTH. OTCYTCTBHE MEKEBBIX 3HAKOB U OMAIIKH 10 JIMHUW TPAHUIIBI TIPUBOJIUT K HEONPEAEIEHHOCTH
peXHMMa 3eMIICTIONIb30BAHNSA U BO3HUKHOBEHHUIO KOH(DIUKTOB MHTEPECOB MEXKIY CEIbCKUMHU KHUTEISIMU U
OpraHMU3aIMsIMH, OCYIIECTBISIOMINMHU X03SICTBEHHYIO AESITEbHOCTh Ha IPUJIETAIONINX TEPPUTOPHUSIX.

B coBpeMeHHBIX YCI0BHIX 0CO0YI0 aKTyalIbHOCTh TPHOOPETAET UCTIONH30BaHHE T€OMH(OPMAIIMOHHBIX
U CIYTHUKOBBIX TEXHOJIOTHW, B YaCTHOCTH TJIOOANBbHBIX HAaBUTAIIMOHHBIX CIyTHHUKOBBIX cucteM (GNSS),
o0ecreunBaroUX BBICOKOTOUHYIO TPUBSI3KY HW3MEpPEHUN M HMHTETPAlMI0 JAaHHBIX TOCYAapCTBEHHOTO
3eMeNFHOT0 KaJlacTpa ¢ reojiesnueckuMu HabmonenusmMu [Shojaei and et al., 2025: 13; Kalogianni and et al.,
2024: 5; Mekonnen T and et al., 2024: 12]. [IpumeHeHne TaKuX METOJIOB CITIOCOOCTBYET (POPMHUPOBAHUIO €1~
HOTO IIU(PPOBOTO MPOCTPAHCTBA 3€METbHBIX JAHHBIX, YTO COOTBETCTBYET IEJSIM TOCYIapCTBEHHOM IIporpam-
Mol «I{udposoit Kazaxcran» U COBpeMEHHBIM TPeOOBAaHUSAM K MPOCTPAHCTBEHHON TOYHOCTH KOOPIMHATHBIX
cucteM [Anunoexu u ap., 2024: 451].

[{enpr0 TaHHOTO WCCIEAOBAHUS SIBIISICTCS pa3padOTKa M AKCIIEPUMEHTAIbHAs MPOBEPKA METOIMKH
YCTaHOBJICHUS TPAHUI] CEIbCKUX HACETIEHHBIX MYHKTOB ¢ MpuMeHeHueM GNSS-TeXHOIOrHi 1 KaJacTpOBBIX
TaHHBIX Ha npuMmepe cena Kackatr JIOMOHOCOBCKOTO CeNbCKOTO OKpyra MEHIBIKapUHCKOTO paioHa
Kocranatickoi o0acTH.

YcTaHOBJICHHE M M3MEHEHHWE Ha MECTHOCTH TPaHMIl aIMUHHUCTPATUBHO-TEPPUTOPUATILHBIX €IUHUIL
OCYLIECTBIISIETCA B COOTBETCTBMU C MyHKTOM 1 cratbu 150 3emenbHOro kojaekca M crarbéil 5 3akoHa
Pecniybnmuku Kazaxcran «O0 aIMHUHHCTPAaTUBHO-TEPPUTOpHATLHOM ycTpoiicTBe PecnyOnuku Kazaxcrany.
Opranu3zaiius MpPOBEIEHUST 3eMIICyCTPOUTETBHBIX PA0OT BO3JaraeTcsi Ha YIOJHOMOYEHHBIH OpraH Io
3eMeNbHBIM OTHOLICHUSIM, SIBIISIOIIUNCS CTPYKTYPHBIM MOpa3/ieICHUEM MECTHBIX HCITOTHUTEIbHBIX OpPTraHOB
o0actu, Topojia pecnyOIMKaHCKOTO 3HAYEeHHUS, CTOIHIIBI, pallOHa UK TOpoia 00JaCTHOTO 3HAYEHHUSI.

PaboThl M0 yCTaHOBIEHHUIO TPAHUI] MPOBOJATCS B €IMHOM TOCYIapCTBEHHOM CHCTEME KOOPAMHAT,
yTBepkAEHHON mocTaHoBineHueM [IpaButenscTtBa PecnyOonuku Kaszaxcran ot 14 mapra 2023 roma Ne
208 «OO0 ycTaHOBJIEHHWU E€IUHBIX TOCYIAPCTBEHHBIX CHCTEM KOOPJIWHAT, BBICOT, I'PABUMETPUYECKHX H
CIIYTHUKOBBIX U3MEPEHUH, a TaKk)Ke MacIITaOHOTO psiJia TOCYAapCTBEHHBIX TOMOTpapUUECKUX KapT U TUIAHOBY.
D10 olecnednBaeT MPOCTPAHCTBEHHYIO COIMOCTABHUMOCTH T'€OJE3WYECKUX JAaHHBIX U HMX HHTETpaluio B
rocy/apCTBEHHbIE KaJaCTPOBBIE U KapTorpaduueckue pecypehl.

[Ipouecc ycranoBienust rpanul] ATE BKIIIOYaeT HECKOJIBKO OCHOBHBIX OJTamoB: BO30YyXKIEHUE
MPOU3BOJICTBA 3E€MJICYCTPOUTENBHOTO JEHCTBUS, MOATOTOBUTEIbHBIE pabOTHl, pPa3pabOTKy MpoeKTa
YCTaHOBJICHUS WJIM W3MEHEHHUs TPAHUI], €ro PacCMOTPEHME, COTJIACOBAaHWE M YTBEPKICHHUE, a TaKKe
nocleAyolee UCIOTHeHHE poekTa. Bo30y kaeHre Mporu3BoICTBA 3eMJICYCTPOUTENBHOTO 1EHCTBUS



Mpe/icTaBiIsieT co00il IOPUANKO-TEXHUUYECKYIO MPOIIETypPy, 3HAMEHYIOIIYI0 Ha4yajo BBIMOJIHEHHUS KOMIUIEKca
3eMJIeyCTPOUTEIHHBIX MEPOTIPUSATHIL. NUHUIIMATOPOM JaHHOTO ITPOLIECCaBBICTY A€ T MECTHBIA UCTIOTHUTENbHBIH
opran (aKkMmar), 4To, Kak MpaBUJIO, O0YCIOBIEHO HEOOXOJUMOCTHIO YTOUHEHHUS CYIIECTBYIOIIUX TPAHMII
BCJI/ICTBHE POCTA HJIM COKpAIICHHsS] HACEIEHHOTO MYHKTA, YCTPAHEHUS MEepPEeceYeHUN MEXIy CMEKHBIMH
TEPPUTOPHUSMHU WM aKTyaIU3aIMH JAaHHBIX O 3eMJISIX HACEIEHHBIX ITyHKTOB.

BrimonHeHne MPOEKTHBIX W TMOJEBBIX paboT mo ycraHoBieHuto rpanull ATE ocymectBusiercs
CHeIHATN3UPOBAHHBIMU (PU3NYECKUMU U IOPUINUECKUMH JHIIAMH Ha JIOTOBOPHOI OCHOBE, B COOTBETCTBUU C
TpeOOBaHUSIMU 3aKOHOJATENILCTBA O TOCYJapCTBEHHBIX 3akynkax [Li and et al., 2024: 58; Jlopom u ap., 2019:
70].

OTCcyTCTBHE MEKEBBIX 3HAKOB M BHM3YyaJbHOW 0003HAYEHHOCTH T'PAHUI] Ha MECTHOCTH MPHUBOIUT K
HEYMOPSIOYEHHOCTH 3€MJICTIONIb30BaHUs, 3aTPyAHIET KOHTPOIb 32 HCIOJB30BAHHEM TOCYIapCTBEHHBIX
3eMeIb U CIOCOOCTBYET BOZHUKHOBEHUIO KOH(JIMKTOB HHTEPECOB. B cebCKUX OKpyrax HepeaKo GUKCUPYIOTCS
Clly4al CaMOBOJILHOTO MCIIOJIb30BAHMSI 3€Mellb HACEIEHHBIX MyHKTOB MO/ CEIbCKOX03iCTBEHHBIE HYXIbI,
YTO OrPaHUYMBAET JAOCTYIN MECTHBIX KHUTENEeH K MacTOUITHBIM TEPPUTOPUSIM U HApYIIAeT MPABOBON PEXUM
3emensb [Fetai and et al., 2022: 231].

CrnenoBareiabHO, TPOBEACHUE 3€MIICYCTPOUTENBHBIX paboT mo yrouHeHuto rpanul] ATE sBnsercs
BXHEHIIMM HMHCTPYMEHTOM PAallMOHAIBHOTO 3€MJIETNOJIb30BaHUS, MPOCTPAHCTBEHHOTO IUIAHUPOBAHUSA H
YCTOWYMBOTO PA3BUTHUS CEIbCKUX TEPPUTOPHUIL.

MeTtoabl 1 MaTEpPHAJIBI

OOBEeKTOM HccieIoBaHUS SBISIETCS MpOIecC ycTaHOBIIeHUs rpaHull cena Kackat JIomoHOCOBCKOTO
CeJIbCKOro OKpyra MeHapikapuHckoro paiiona Kocranaiickoit oOnactu. JlaHHbBIN Hacen€HHBIA MYHKT,
SBIIAIOIINNACSA aIMUHUCTPATUBHBIM IIEHTPOM CEJIbCKOrO0 OKpyra, pacmojioxeH B 40 KM K ceBepy OT
paiionHoro nentpa — cena boposckoe u B 120 kM k ceBepy OT oOiacTHOro 1eHTpa — ropoja Kocranaii.
CornacHo naHHbIM nepenucu HaceneHus 2021 rona, YMCIEHHOCTD KUTENEN cena cocTaBisieT 605 denoBek.
OCHOBHBIMU BUAAMH JESTEIBHOCTH HACETICHHUS SIBJISIOTCS BeIEHUE JIMYHBIX MOJCOOHBIX XO34UCTB U y4acTHe
B CEJIbCKOXO3SHUCTBEHHBIX paboTax.

HccnenoBanue MpoBOAMIOCH MTOATAMHO, C COOJIIOIEHNEM JIEHCTBYIONIMX HOPMATHUBHBIX TpeOOBaHUM
U METOJIMYECKUX PEKOMEHJAlMi MO YCTAaHOBIECHUIO TPaHUIl aAMUHUCTPATUBHO-TEPPUTOPHAIBHBIX €IMHHII
Pecriy6nuku Kazaxcran [Mengjing and et al., 2025: 4].

1. IToaroToBUTENBHBIN dTAIl

Ha nepBoMm 3Tamne ObLIM BBHIMOJIHEHB! PaOOThI, HAIpaBlIeHHbIE Ha cOOp, aHAINU3 U CHUCTEMATHU3AIHI0
UCXOJHBIX JaHHBIX. [IpoBeneHO W3yueHUE AapXUBHBIX I[UIAHOBO-KapTOrpaduyecKux MaTepHalios,
BKJIIOYAsl TPOEKTHI 3€MJICYCTPOUTENBHBIX U XO3SHUCTBEHHBIX YCTPOMCTB CEIbCKOTO OKpyra. BpimosiHeH
aHaJlM3 CYIIECTBYIOIIETO MECTOIMOJOXKEHHs Cela W ero MPOCTPAHCTBEHHBIX XapaKTEPUCTHK B Ipejaeax
aJIMMHHUCTPATUBHBIX IPAHUIL (PUCYHOK 1).

Jns monydeHus aKTyalbHBIX JaHHBIX TOCYAApCTBEHHOTO 3€MENIbHOTO KajacTpa OblT HampaBlieH
odunmaneHelii 3anpoc B ['ocyaapcTBeHHYI0 Kopropaiuio «IIpaBUTenbCcTBO A Tpa)aaH» B COOTBETCTBHU
co crateéii 158 3emenbHoro konekca Pecnyonuku Kazaxcran [Fetai and et al., 2022: 231]. [lomydenHbie
MaTepuaibl UCIOJIb30BAIUCh Ui MOCIEAYIOUIET0 COMOCTABICHHS C PE3yIbTaTaMU IOJIEBBIX U3MEPEHUN U
nanHbIX EquHoro rocynapctBenHoro kagactpa Hensmwxkumoct (EI'KH) (pucynok 2).

Jns monydeHus akTyalbHBIX JaHHBIX TOCYAApCTBEHHOTO 3€MENIbHOTO KajacTpa OblT HampaBlieH
3anpoc B ['ocyaapcTBeHHYI0 Kopriopanuio «lIpaBuTenbcTBO A7s rpaKaaH» B COOTBETCTBUU CO cTaTheil 158
3emenbHOro Kosiekca Pecrrybnuku Kaszaxcran [Fetai and et al., 2022: 612].

Ha srtane moneBbIX paboT MPOM3BENEHO TMOJEBOE OOCIEIOBaHHE C BHIE3JOM Ha MECTHOCTh. B
X0JIe KOTOPOTO BBIMOJIHEHO 00Cle0BaHNE 3eMENIbHBIX YrOJuil B HAaType, MyHKTOB T'e0Je3NYECKON CeTH C
COCTaBJICHHMEM aKTOB IOJIEBOIO OOCIIEIOBAHMS U CXeMa MOJIEBOTO 00CIe0BaHUs 3€MENBHOIO yJyacTKa Mo
YCTaHOBJICHHUIO TPaHUI] aIMUHUCTPATUBHO-TEPPUTOPUATBHBIX equHuI] cena Kackar (pucyHok 3).

3. [IpoekTrupoBaHKe U YCTAaHOBKA MEXEBBIX 3HAKOB

Ha ocHoBaHuM npoBeAEHHBIX UCCIIEIOBAHUIA BBITIOJIHEHO TPOSKTUPOBAHNE MECT YCTAHOBKH MEXKEBBIX
3HAKOB C YYETOM MIPUPOIHBIX pyOexeit (BoJHbIe 00BEKTHI, OBparu, aBToA0poru u jip.). [Ipu nepenoce npoexra
TpaHUIl HA MECTHOCTh BCE MOBOPOTHBIE TOYKH OBUIH 3aKPETJICHbl BPEMEHHBIMU MEKEBBIMU 3HAKAMH.
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Puc. 2. 3emenbHO-KamacTpoBas cxema ¢ mopraiza ET'’KH

Hcnonb30oBanuch JepeBsIHHBIE MEXKEBbIC 3HAKH JUIMHON 1,5 M 1 mupuHoi 12 cM, ycTaHaBlIMBaeMble
Ha r1youny He menee 0,5 M, ¢ KypraHom BbicoToi 0,5 M M OKOmIKO# quameTpom okoso 1,2 M. Hymepanus
MEXEBBIX 3HAKOB OCYIIECTBIISIACH 110 YaCOBOM CTpeIIKe, HAaUMHasl C CeBEPHOM TOUKHU TPaHUIIbI (PUCYHOK 4).

Jns omnpeneneHus KOOpAUHAT TOYEK MPUMEHSUIMCH JBYXYACTOTHBIE I'€OJE3UYECKUE MPUEMHHUKU
ri100anpHOM HaBUTranuoHHOU ciyTHUKOBOI cuctembl ('HCC). OCHOBHBIM HCTOUHUKOM KOPPEKIIMU CIYKUIa
6azoBas pedepeHi-cTaHIus, pacnojgoxeHHas B I. Kocranaii. B 30Hax, rae oTcyTcTBOBasia ycToiunBas Mo-
OuIbHAs CBSA3b WJIM UHTEPHET, UCTIOIb30BAIUCH ITyHKTHI TOCYAAPCTBEHHON I€01e3UUE€CKON CETH, Ha KOTOPBIX
YCTaHaBJIMBAJICS MEPEIBUYKHOM KOMIUIEKT 000pYyA0BaHUS, BHITOTHSIOUINI (YyHKIIMK 6a30BOM CTAHLIUU C U3-

BCCTHBIMH KOOpAWHATAMH U BBICOTAMMH.



Puc.3. Cxema moaeBoro OGCHCHOBaHI/I}I 3€MEJIBHOTO YYaCTKa 110 YCTAaHOBJICHUIO I'PAHMUII CeIa Kackar

=

Puc.4. YcraHOBIEHHbIE MEKEBbIE 3HAKU

[Tocne 3akperuieHus: MEKEBBIX 3HAKOB BBIMOJHEHA MpPOMAIIKa [0 JUHUHM TPAaHUIBI C TITyOMHOU N0
20 cMm. IIpomamka BIOIh €CTECTBEHHBIX MPEMSATCTBUI (BOJHBIC Oapbephl, OBpAru, JIECHbIE MAaCCHUBHI) HE
MIPOM3BOIUIIACH IO TEXHUYECKUM MIPUUMHAM (PUCYHOK 5).

Pe3ynprarbl yCTaHOBKM MEKEBBIX 3HAKOB ITO3BOJIMJIM BBIABUTH YYaCTKH CaMOBOJIBHOIO 3aXBaTa
3eMenb 001eH miomaabio okono 200 ra, UCIoIb3yeMbIX O] CeTbCKOXO035HCTBEHHBIEC TOCEBHI. JlaHHbIHN (pakT
MOATBEPANI HEOOXOAMMOCTh 0003HAUCHHUS U BU3YAIU3AIMH TPAHUI] HACEIEHHOTO MMyHKTa HA MECTHOCTHU KakK
BA)KHOT'O MHCTPYMEHTA NPEAOTBPALICHUS HAPYLLIEHUIN 3€MEIbHOTO 3aKOHOAATEIbCTBA.

IIpu onpenenennii MECTOMOJIOKEHHUS IPOECKTHBIX MECT YCTAHOBKM MEKEBBIX 3HAKOB MCIIOJIb30BAIUCH
reoJIe3NYECKUE IBYXYaCTOTHbIC MPUEMHUKH II100aIbHOM HaBUTAIIMOHHOM ciiyTHHKOBO# cuctemsl (THCC). B
OCHOBHOM HUCIIONIb30Baach 6a30Bast pepepeHI-cTaHus pacnoiioxkeHHas B I. KoctaHnaii, B MeCTax OTCYTCTBUS
MOOUIIFHOM CBSI3M M MHTEPHETA UCIONB30BAIKCH IMyHKTHI reofe3ndeckoi ceTi. Ha KoTophIX ycTaHaBiIuBa-
Jach MEPEABMKHON KOMIUIEKT B KauecTBe 0a30BOM CTAHIIUI C TBEPABIMU KOOPAMHATAMU U BBICOTAMH.
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Puc.5. HponamKa T10 JIMHUY T'paHUIIbI HACCJICHHOI'O ITYHKTa

BreimonHena mpomnamka MeXAy YCTaHOBJICHHBIMH MEKEBBIMU 3HAKaMH, [0 JIMHUU TPaHUIIBI
nepenecennoit Ha MecTHOCTh ATE. [Iponamika rpanuil npousBeeHa iyrom, riyouHoi npomnamku 20 cM.
Bronb ecrecTBeHHBIX pyOexel Kak BOJHBIE Oapbhephl, OBparu, JIECHbIE MAacCCHBBI BBUAY HEBO3MOKHOCTH
MIPOBE/ICHUS MPOTIAIIKH HE TIPOU3BOIHIIUCE.

B xoz1e ycTaHOBKH MEXEBbIX 3HAKOB ¢ HcIob30BaHreM coBpeMeHHbIx [ HCC npubopoB, ycTaHOBIIEHO,
YTO €CTh HECKOJBKO YYaCTKOB CaMOBOJILHOTO TMPUCBOEHUS 3€MENIb OTHOCAIIMXCS K HACEIEHHOMY IMYHKTY
MECTHBIMHU arpapusMu. Ha naHHbIX ydacTkax oOuei miomanpio okoino 200 ra UMEIOTCs MOCEeBBI MIIEHULIBI,
MOJICOTIHYXa M JbHA. KpoMme Toro, Ha HECKOJIBKUX y4yacTKax MpeABAPUTEIbHO cOOpaH ypokail U BCIaxaHbI
3eMJTU 17151 OYAyIIUX TOCEBOB.

JlanHas cuTyanus sBIsieTCs IpKUM IIPUMEPOM, UTO O€3 yCTaHOBJICHHS T'PAHULIBI HACEIEHHBIX TYHKTOB
Ha MECTHOCTH, 0€3 BU3yaJIU3allH1 €€, C TOMOIIBIO MEKEBBIX 3HAKOB U IPOTAIIKY MO IMHUU TPAHULIBI, CO3/1AET
He 0J1aronpuATHBIC yCIOBHUS )KU3HU 151 )KUTEIIEH CETTbCKUX HACEJICHHBIX ITYHKTOB U arpapusiM 3aHUMaIOLIHXCS
CeNbCKOXO035CTBEHHBIMU Pa0OTaMH B CEIIbCKUX OKPYTax.

[lo 3aBepmieHMM TOJEBBIX H3MEPEHUH U 00paOOTKM MJAHHBIX OBLI MOATOTOBIEH KOMILJICKT
3eMJICYCTPOUTEIBHOM JOKYMEHTAIIUH, BKIIOYAIOIIUIL:

1) [TosicHUTENHHOMN 3aMTUCKU;

2) CxeMaTH4eCcKoro YepTerka IMoJIEBOro 00CIIe0BaHHS 3eMEIbHOTO YUacTKa,

3) CxemMaTHueCKOro 4epTeka yCTaHOBICHHS TPAHULl aIMHUHUCTPATUBHO-TEPPUTOPHATILHON €AMHUIIBI
c. Kackar B macmra6e 1:25 000 (pucyHok 6);

4) CBoaHasi BeIOMOCTh KOOPJUHAT U JUIMH CTOPOH IPAHUI] 3eMETIBHOT0 Y4acTKa;

5) AKT yCTaHOBIICHUSI TPAaHUI] A IMUHUACTPATUBHO-TEPPUTOPHATILHON €IMHHIIbI;

5) AKT cjaum Ha XpaHEHHUE MEKEBBIX 3HAKOB.
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Puc.6. Cxematnueckuii yeptex ycraHoienus rpanun ATE

AKTBI YCTaHOBJICHUS TPAHULL M XPAHEHUS] MEKEBBIX 3HAKOB COCTABJICHBI B TPEX HK3EMILIsApax: MepBbIi
nepenaércss B yIOJIHOMOYEHHBIM OpraH Mo 3e€MeNbHBIM OTHOIICHHUSM MECTHOTO HCIOJIHHUTEIHLHOTO OpraHa,
BTOpOoM — B apxuB ['ocynapcrBeHHON Kopropauuu «[IpaBuUTenbCTBO Mg rpaxaaH», TPETHUH OCTAETCA Y
ucnionHUTEN padot [Shojaei and et al., 2025: 13].

TakuM oOpa3oM, MPUMEHEHHBIM KOMILJIEKC MOJEBBIX M KaMEpaJbHBIX METOJOB, OCHOBAaHHBIX Ha
ucnionbzoBanuu ['HCC-TexHOM0THH, TO3BOIMII 00€CIIEUNTh BBHICOKYIO TOYHOCTBH OINPECICHHUS KOOPIUHAT
MOBOPOTHBIX TOUEK U JOCTOBEPHOCTH (PUKCAIIMK IPAHULL HACEJIIEHHOTO ITyHKTA HA MECTHOCTH.

AxTt ycranoBieHus rpanuil ATE u akT cjaum Ha XpaHEHHE MEKEBBIX 3HAKOB COCTABIISIETCSA B TPEX
SK3EMIUIApaxX, OJUH JK3EMIUIAp MepeaacTcsl YMOJIHOMOYEHHOMY OpraHy IO 3€MEIbHBbIM OTHOIICHUSM
MECTHOTO HMCIIOJHUTEIHLHOTO OpraHa, BTOPOil AK3eMIUISp claeTcs B apxuB ['ocynapcTBEHHON KOpHOpaluu
«IIpaBUTENBCTBO MJIs TPaKIaH» U TPETUH IK3EMIUISP OCcTaeTcs y pa3padoTunka mpoekra [Shojaei and et al.,
2025: 13].

Pe3yabTaTsl M 00Cy:KIeHHE

Pe3ynbTathl HccnenoBaHus OKa3alM, YTO YCTAHOBJIEHUE TPAHUIL CEIbCKUX HACEIEHHBIX MYHKTOB C
npumenenneM I’ HCC-texHoIoruii mo3BOISET 3HAUUTETHLHO MTOBBICUTH TOYHOCTH 36MJICYCTPOUTEIIBHBIX PabOT
U MUHUMH3UPOBATH BEPOSITHOCTh BO3ZHUKHOBEHHUS CIIOPOB MEXKIY 3€MIICIIONIb30BATEISIMU. BhISBIEHHBIE
Clly4ad HEPaBOMEPHOI'O IPUCBOEHUS 3€MEIb MOATBEPKIal0T HEOOXOAMMOCTh 0053aTeIbHON BU3yaIU3aIH
IpaHuUI HAa MECTHOCTH IIOCPEICTBOM YCTAaHOBKHU MEKEBBIX 3HAKOB U TPOBEICHUS OMAIIKHU. DTO JIeJaeT IPaHHULIbI
HACEJIEHHOTO MYHKTa OYE€BUIHBIMU KaK JJIsl )KUTEJICH, TaK U JJI1 OPraHOB MECTHOTO CaMOYIIPaBJICHHUS.

KitoueBbIM MperMyIeCTBOM MNPEIOKEHHOTO MOAX0Ja SIBISIETCS KOMIUIEKCHOE HCIOJIb30BaHUE
KapTorpaguueckux MaTepuasoB, TaHHBIX 3€MEIBHOTO KaJacTpa U MHCTPYMEHTAJIbHBIX u3MepeHuit. Takoe
coueTaHue 00ecreynBaeT BHICOKYIO IOCTOBEPHOCTh PE3YJIbTATOB U MO3BOJISET MHTETPUPOBATH HH(OPMALIHIO
U3 PA3IMYHBIX WCTOYHUKOB. B oTiiMYMe OT TpaJWIIMOHHBIX METOJOB, OCHOBAHHBIX MPEUMYIIECTBEHHO Ha
apXUBHBIX JOKYMEHTaX, IPUMEHEHNE CITYTHUKOBBIX TEXHOJOTHI U AJIEKTPOHHBIX KaJacTPOBBIX 0a3 JaHHBIX
M03BOJIIET GUKCHPOBATH KOOPAMHATHI TIOBOPOTHBIX TOYEK C MUHUMAJIbHBIMU MOTPEUTHOCTSAMU U OTIEPATUBHO
OOHOBJIATH CBEJICHUS MPU U3MEHEHUU T'PaHUI] 3eMJICTIOJIb30BAHNUS.

BwMmecre ¢ TeM, ucciieqoBaHue BBISIBIIO U ONpeAeaEHHbIe orpaHnueHus. Vcrnonb30Banrne BpeMEeHHBIX
MEXEBBIX 3HAKOB M OMAIIKU MMEET OIPAaHUYECHHBINH CPOK CIIYy>KObl M TpeOyeT peryisipHOro OOHOBJICHHUS
(B cpemneM kaxaeie 3—5 mer). Kpome Toro, B pailoHax ¢ OTCYTCTBHEM YCTOMYHMBOW MOOWJIBHOW CBS3U H
HNurepnera npumenenne ' HCC-npué€MHUKOB CONPSHKEHO € IOTOTHUTEIbHBIMU TPYA03aTPaTaMHU, CBI3AaHHBIMU
C OpraHu3anuen nepeIBuKHbIX 0a30BbIX CTAHIMM U 00ecriedeHreM KOPPEKIIMHU CUTHAJIOB.

B nmepcnektuBe 1erecooOpa3HO pa3BUBAaTh HUCCIENOBaHUS B  HAIlpaBJICHUHW HHTErpalluu
3eMJICYCTPOUTEIBHBIX IPOEKTOB C IPAIOCTPOUTEIHHON TOKyMEHTaluel U JOPMUPOBAHUEM €JUHON CUCTEMBI



MTPOCTPAHCTBEHHOTO IUIAHUPOBAHUS CEJIbCKUX TEPPUTOPHN. |EpMHUH «IIPOCTPAHCTBEHHOE ILIAaHUPOBAHUE)
nosiBuiics B 1980-e roasl [Medejros and et al., 2019: 171] u B HacTosi1iee BpeMsi IIMPOKO MPUMEHSETCS B CHU-
CTeMax YIpaBJIeHUs TEPPUTOPHUSIMHU BO MHOTUX cTpaHax mupa [Persson and et al., 2020: 1183; Trkulya and et
al., 2012: 1729; Primus and et al., 2004: 283; Tyneesa u np., 2023: 332].

Peanuzanus Takoro mojaxojia MO3BOJUT YCTPAHUTh HECOOTBETCTBHSI B YIPABICHUU 3EMEIbHBIMU
pecypcamu, MOBBICUTH A(P(HEKTUBHOCTh TOCYJAPCTBEHHOTO PEryJIUPOBaHUS M OO0ECHEeUUTh YCTOMUHMBOE
pa3BuUTHE HacenEHHBIX MyHKTOB PecryOnuku Kaszaxcran.

BeiBOABI

Jns co3nanus OJaronmpusATHBIX YCJIOBUW TPOKMBAHUSA HACENEHUS W YCTOWYMBOTO DPAa3BUTHS
HACEJIEHHBIX IMyHKTOB pa3paldaThIBaIOTCs T€HEPAIbHbIE TUIaHbI HACENIEHHBIX MTyHKTOB, a TAKXKe TeHepallbHbIe
TUTaHBI CEJIbCKUX HACENIEHHBIX MyHKTOB C YHUCIEHHOCTBIO HaceNeHus J0 MATH Thicsd uenoBek [Shojaei and et
al., 2025: 13]. Onnako pa3paboTka U peanu3aliys reHepalbHbBIX IUIAHOB IS CEJT, TTOCEIKOB U MaJIbIX TOPOIOB
SBIISIETCS JOPOTOCTOSAIIUM, TPYAOEMKUM U JITUTEIBHBIM MPoIieccoM, 3(PPEeKTUBHOCTh KOTOPOTO CHUYKAETCS
IIPU TIOCTOSIHHOM COKPAIIICHUH YMCICHHOCTH HaceneHus [Li and et al., 2024:58].

C yu€ToM ocoOeHHOCTeN MaJbIX HACEIEHHBIX MyHKTOB, T/Ie HA0JII01aeTCsl OTTOK, B TIEPBYIO OUYepe/h
CEJIbCKOU MOJIOAEKH, BOSHUKAET HEOOXOAUMOCTh IEPECMOTpa MOAXO0/I0B K pa3pabOoTKe rpaloCTPOUTENBHOM
NOKyMeHTaruu. ONTUMaNbHBIM pEHICHUEM SBJSETCS Mepexoj] OT JIOKATbHBIX TE€HEPaJbHBIX IUIAHOB K
TUTAHUPOBAHHUIO KPYIMHBIX TEPPUTOPUIl HA OCHOBE MPHUHIIMIIOB MPOCTPAHCTBEHHOTO (TEPPUTOPUAIBHOTO)
TUTAHUPOBAHMS, TOKa3aBIIUX CBOIO 3((HEKTUBHOCTH B psJie 3apyOeKHBIX CTPaH.

B Pecnybnuke Kazaxcran ycraHoBiIeHHE TpaHUI] (U€PTHI) CETBLCKOTO HACENEHHOTO MyHKTa JAOJKHO
OCYIIECTBIISITHCS C YUETOM CIEIYIOMUX (HaKTOPOB:

- MOHUTOPHHTA PAa3BUTHS TEPPUTOPUN U OLIEHKU WX SKOHOMUYECKOTO MOTEHITHAIA;

- IUTAHUPYEMOTO TIepeCcesieHs] HaceNIeHUs U3 IEIPECCUBHBIX U HETIEPCIIEKTUBHBIX pAaHOHOB Ha OCHOBE
MPEIOKEHUH MECTHBIX UCTIOTHUTEIBHBIX U MPEICTaBUTEIHHBIX OPTaHOB;

- OTIpeIeIeHHsI PETHOHOB ISl pacCesIeHHsI KaHaCOB M IIEPECENICHIIEB B COOTBETCTBUU C TIOCTAHOBJICHHEM
[IpaButensctBa Pecny6muku Kazaxcran ot 18 despans 2016 roga Ne 83 «O06 onpeneneHun peruoHOB IS
pacceneHus: KaHJacoB U MEPECETICHIIEBY.

Takum oOpazom, 11s1 2PPEKTUBHOTO Pa3BUTHS HACENEHHBIX IMYHKTOB HEOOXOIUMO OOBEIUHUTH
IpaJOCTPOUTENbHYIO JOKYMEHTAIMI0 (T€HepalbHBIM TIJIaH) W 3eMJICYCTPOUTENBHBIE TPOEKTHl IO
YCTaHOBJICHUIO WJIM U3MEHEHHUIO TPaHUI] aJMUHUCTPATUBHO-TEPPUTOPUAIBHBIX €AUHUII B €IUHYIO CUCTEMY
MPOCTPAHCTBEHHOTO (TEPPUTOPHAIILHOTO) IUIAHUPOBAHMS. ITO TO3BOJIUT YCTPAHUTh CYIIECTBYIOIIHE
MPOTUBOPEUHUST MEXKIYy IpOllecCaMu 3eMJIEYCTPOMCTBA M T'PaJlOCTPOUTENHCTBA M CTAHET JIEHCTBEHHBIM
UHCTPYMEHTOM (HhOPMUPOBAHUS YCTOWINBOU TEPPUTOPUATBHON MOTUTHKH.
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Abstract. The article presents the scientific principles of conducting the main processes in land man-
agement. Land management is a socioeconomic process that involves the purposeful organization of land for
production, the establishment of procedures for land use and protection, and the implementation of relevant
measures by land users. The scientific novelty of this article is an important lever for the state in the implemen-
tation of land policy, land use management and regulation of land relations. The distribution of land between
branches of industry (industry, transport, agriculture, urban development, energy, etc.), the provision of land
plots to citizens, enterprises, organizations, institutions and their withdrawal, as well as the distribution of
land plots between landowners and land users are carried out. Agricultural enterprises organized on the basis
of land, under conditions of proper organization of the dominant economic and natural territory and rational
use of land, have higher indicators of economic development than others. In order to improve the validity and
effectiveness of land management, all activities related to the redistribution, transfer and seizure of land, the
creation of new and the reorganization of existing agricultural enterprises, the organization of rational use and
protection of land, are carried out on the basis of land management projects. The main goal is to maximize
the satisfaction of the economic interests of landowners and land users, and to maximize the full and efficient
use of the production potential of farms and the lands assigned to them, while adhering to strict environmental
requirements and special land use regimes. It was necessary to consider not only economic but also, above all,
environmental conditions, which significantly changed the methodology and sequence of land management.

Keywords: Land use, production process, scientific justification, design methodology, economic sit-
uation, environmental situation
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AnHoTaunus. by makanana xkepre opHaJIaCThIPY KYMBICTAPbIHAAFbI HET13T1 IPOLECCTEPI XKYPri3yIiH
FBUTBIMU KaFUJaIapbl TYKBIPBIMIAIBIN Oepinren. KeH MarbiHaa anFan/ia, JKepre OpHaJIacThIPy TYCIHIT1 dKEPMEH
TBHIFBI3 OAMIAHBICTHI, KOJIJa Oap OHAIPrill KYIITep MEH OHAIPICTIK KaThIHACTAP/IBIH 9CEPIHEH O0JIaThIH ayMaK
MIeH OHAIPIC KypalIapblH MaKCATThl YHBIMAACTHIPYABIH QJICyMETTIK-3KOHOMHUKAJIBIK MPOLIEC]; Tap MaFrbIHAIa
Oyt >kepai maiinanany MEH KOpFayna TOpTINl OpHATy MaKCaTBIH/AAa MEMIIEKET, Kep HEJICHYILIIep MEeH Kep
naiiananyusliap Kypriserin ic-apekerrep. Ke3 kenren Korama sxepre OpHajgacThIpy MEMJICKETTIK CUIlaTKa
ue. by xkep casicaTbIH XkKy3ere achlpyarsbl, Kep naiianany sl 6ackapyaarbl, )kep KaTbIHACTapbIH PEeTTeyAeT]
MEMJIEKETTIH €H MaHbI3/Ibl TYTKAchl. JKepre opHalacThIpy apKbUIbI )K€p ©HEPKACII cajanapbl (6HEpKacCil,
K6JIiK, aybUl [IapyallbUIbIFbl, OPMaH XoHE Kajla lIapyallbUIbIFbl, YHEPIeTHUKA jKoHE T.0.) apachiHaa OesiHel,
azamaTTapra, KOCIOpbIHIApFa, YHbIMIapFa, MeKeMmesepre yuyackeiep Oepijiesil jKoHe oJjapAbl ayblll KOO
JKYy3ere achIpbLIaIbl, JKep yJacKeepi xKep uesaepi MeH Kep Mmaimananymbuiap apaceiaaa oemneni. XXepmen
YHUBIMAACTBIPBUIFAH AybLI IIAPYaIIbLUIbIFl KOCIIOPBIHAAPHI, 0AChIM SKOHOMUKAJIBIK ’KOHE TaOUFHU ayMaKThl
TYPBIC YIHBIMIACTBIPY MEH KEP/Ii ’KaKChI IaiiJajany AbIH IIapThl 0aCKaTapMeH CalTbICTBIPFaH1a YKOHOMHKAITBIK
TaMy/bIH JKOFaphl KepceTkimrepine we. JKammbr aiitkanma, JKep pecypcrapblH OacKapyIblH HEFYPIBIM
HETI3IUTIrT MeH THIMIUTITIH apTThIpy YIIiH Xepii Kaita Oemyre, Oepyre »oHE aliblll KOKOFa, KaHa aybLl
[IapYaIIbUIBIFBI KOCIMTOPBIHAAPBIH KYPYFa KOHE )KYMBIC iCTEN TYpFaHJapbhlH KalTa YHBIMIACTBIPYFa, KepIi
YTBIM/IBI TTal1aTany MeH KOpFay bl YHBIMIACTHIpYFa OaillaHbICTBI OapIIbIK iC-9pEKEeTTEP JKepre OpHANACTHIPY
»o0banapbl Heri3iHae *Kysere acelpbiiagsl. COHBIMHEH KaTap, 6acThl MaKcaT KaTaH SKOJOTHSIJIBIK TaJlanTap
MEH JKep/ii MaiganaHyIblH epeKIlIe PeKUMIEPIH CaKTail OTHIPHIIL, JKep HeJIepl MeH XKep MaiiiananymbliapbiH
HSKOHOMHKAJIBIK MYJJeNIepiH OapblHIIA KaHaraTTaHIBIPY, LIapya KOKaJIbIKTApBIHBIH OHIIPICTIK dJeyeTiH
XKoHe oJapra OeKiTUIreH >kepyepAl OapblHIIA TOJIBIK >KOHE THIMAI Mainanany Oombin TaObuIaabl. JKepre
OpHAJIACTHIPYABI XK00aJayIbIH 9ICTEMECI MEH JOUEKTUIITH alTapJIbIKTal ©3repTeTiH IKOHOMHUKAJIBIK FaHa
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AHHOTanusi. B crarbe U3M0KEHBbI HAy4YHbIE NPUHIUIBI TPOBEICHHUS OCHOBHBIX IIPOIIECCOB B
3eMJICYCTPOMCTBE. 3E€MIICYCTPOMCTBO — 3TO COLMAIbHO-DKOHOMUYECKHUN MPOLIECC, HAIMPAaBJICHHBIN Ha
LEeJICHAIPABJICHHYI0 OPTraHNU3al|uI0 TEPPUTOPUH U CPEJICTB MPOU3BO/ICTBA B IPOU3BOCTBEHHBIX OTHOLICHUSX,
YCTaHOBJICHHUE TTOPSIIKA UCTIOIB30BAHMS U OXPAHBI 3€MeJIb, a TAKKE OCYIIECTBICHUE 3€MJICTIOIH30BATEIISIMU
COOTBETCTBYIOIIMX MEPONPHUATHNA. DTO BAXHBIM pbIYAr TOCYJAPCTBEHHOW BJIACTH B peau3alluu
3eMEJIbHONM TOJIUTHKU, YIPABICHUH 3E€MJICMIOJIB30BAHUEM W PETYJIUPOBAHUU 3E€MEJIbHBIX OTHOIICHHI.
[IyteM 3emiie0TBOZa OCYIIECTBISIETCS pacHpe/iefieHue 3eMellb MEXAY OTPACIsSIMHU TMPOMBIILIEHHOCTH
(IPOMBIILIEHHOCTh, TPAHCIOPT, CEJIBCKOE, JIECHOE W I'PaJIOCTPOUTEITHLHOE XO3SHCTBO, PHEPreTUKa U Jp.),
MPEAOCTABIICHUE 3E€MEJIbHBIX YYAaCTKOB Tpak/aHaM, MPEANPHUATUSIM, OpraHU3ALMAIM, YUPEKICHUSIM U UX
U3bBSITHE, @ TAKIKE PACTIPEICIICHUE 3€MEJIbHBIX YUaCTKOB MEXIY 3€MJIEBIIAENIbIIaMU U 3€MJIETI0JIb30BaTEIISIMU.
CenbCKOXO034MCTBEHHBIE MPEANPUSITHS, OpPraHW30BaHHbIE IO 3E€MEJIbHOMY NPHU3HAKY, B YCJIOBHSIX
MPaBUJIBHON OpraHu3aluu JOMUHUPYIOMIEH XO35SHCTBEHHO-IIPUPOJHON TEPPUTOPUM W PALUOHAIBHOTO
UCIIONIb30BaHUs 3€MJIM UMEIOT OoJiee BBICOKHE MOKa3aTeNld SKOHOMHUYECKOTO pa3BUTHs, yeM japyrue. [lns
MOBBIIIECHUST 000OCHOBAHHOCTH M 3(P(PEKTUBHOCTH YIPABIICHUS 3€MENIbHBIMH PECypcaMu BCE€ MEPOIPUSITHS,
CBSA3aHHBIE C MepepacHpeie]ICHueM, epeiadyeil U U3bATUEM 3€MEllb, CO3/JaHNEM HOBBIX U PEOpraHu3aluen
JEUCTBYIOIUX CEIbCKOXO3SIMCTBEHHBIX MPEANPUATHI, OpraHu3alueld palnruoOHaIbHOTO HMCHOJIb30BAHUS
Y OXpaHbI 3€MeJlb, OCYIIECTBIISIIOTCS Ha OCHOBE MPOEKTOB 3emiieycTpoiicTBa. [lpw 3TOM riaBHas menp —
MaKCUMaJbHOE YIOBJIETBOPECHUE SKOHOMUYECKMX HHTEPECOB 3EMJICBIACIBIICB U 3E€MJICTIONH30BATENICH,
MaKCHMAaJbHO TMOJHOE U J(P(PEKTHUBHOE WCIOIH30BAaHUE MPOU3BOJCTBEHHOIO IMOTCHIMANA XO3SICTB
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U 3aKpEIUICHHBIX 32 HUMHU 3€MEb NPH COONIOJCHUH CTPOTUX OSKOJOTMYECKHX TPEeOOBaHHN M OCOOBIX
PEKMMOB 3eMJICTIONBb30BaHMs. HeoOX0anMo y4nuThIBaTh HE TOJIBKO SKOHOMHUYECKHE, HO U, TPEXKAE BCETro,
9KOJIOTMYECKUE YCIOBHS, YTO CYIIECTBEHHO N3MEHMIO METOUKY U TTOCIIEIOBATEIIFHOCTD 3eMIICyCTPOMCTBA.

Ki1ioueBble c/j10Ba: 3eMIICTIONIB30BaHNE, IPOU3BOICTBEHHBII ITpoIIece, HAy9HOE 000CHOBaHHE, METO-
JIMKa TTPOEKTUPOBAHMUS, SKOHOMHYECKAs CUTYAIHsI, DKOJIOTUIECKAst CUTYaIHs

Jas nutupoBanus: IlI. EnukOaesa, K. Illokumosa, H. Munerenko, H. AyecGekos, XK. Hypasi
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Introduction.

Land is a priceless asset for society, a natural resource, the foundation of the material conditions
of life and activity, the main source of means of production, and the basis for the deployment and devel-
opment of all sectors of the national economy. Therefore, the rational use and protection of land is a vi-
tal condition for the survival and growth of the population’s well-being. Depending on the complexity of
the tasks being solved, it is divided into many types and varieties. Its forms may vary depending on nat-
ural and economic conditions and the characteristics of the territory. Accordingly, the composition and
content of land management projects, as well as the methods for their preparation and justification, vary.

Land management work is carried out in a specific order and sequence; there is a statutory proce-
dure that includes preparatory work, project review and approval, its implementation, and the preparation,
submission, and review of design documentation. This is the most labor-intensive, complex, and responsi-
ble work, spanning many years. The complexity of the issues involved in developing a land management
project necessitated specialized scientific research and development. Initially, this research covered land
management as a whole: its theory, methodology, history, economics, and technology. Land management
science is developing relatively independently, as it is carried out using its own specific methods. It stud-
ies the types and forms of land management, the patterns of territorial organization, land-related means
of production, as well as the methods and techniques for developing, substantiating, and implement-
ing land management projects [Brown et al., 2016; Cheremisinov et al., 2010; Chernysheva6 2011: 152].

Significant changes in land legislation, the diversity of land ownership forms, the free choice of eco-
nomic activity, the development of market relations in land ownership, and the introduction of land into
commercial circulation have significantly expanded the scope of land management. Thus, in land manage-
ment today [Cheremisinov et al., 2010; Chernysheva6 2011: 152; Castelltort et al., 2015; Ellis et al., 2013]:

- lands of the reserve fund were allocated for various special purposes (for redistribution, for the provi-
sion of land plots for the resettlement of refugees, exiles, military personnel discharged from the Armed Forces);

- 1s carried out in order to determine the possibilities of transferring land plots to citizens for individ-
ual housing construction, personal farming and other purposes; the issuance and registration of certificates of
ownership of land plots is carried out not only to citizens and legal entities, owners of land shares;

- cadastral land maps are created for all agricultural enterprises and members of collective farms that
have land plots in common joint or shared ownership;

- the boundaries of administrative-territorial divisions, territories with a special legal regime for lands
in places of residence and economic activity of small peoples and ethnic groups, territories with special na-
ture conservation, recreational and protected areas are established on the ground;

- projects for land management and land redistribution in reformed agricultural enterprises are being
developed, etc.

All this requires further development of the theory and methodology of land management design,
oriented towards the economics of land use.

Materials and Methods.

For the first time, land management issues are being considered within a unified system, including the
organization and implementation of pre-project work, the methodology for developing and substantiating land
management projects, working projects for land use and protection, regional characteristics, and individual land
managementissues. Atthe sametime, continuity intheory, methodology, and terminology ismaintained, and tradi-
tional and modern design methods, proven in practice, are comprehensively presented. Land management, which
affects the organization of land use and protection, is carried out in a variety of natural and economic conditions.

Its content is determined by a complex set of political, socio-economic, organizational, economic,
environmental, engineering, and other objectives. Therefore, land management is diverse in nature and can
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have various goals, content, and implementation methods.

The article examines land-use projects of all agricultural enterprises in the country and the territories
of their partnerships as the research object.

The following main types of land management are distinguished: inter-farm and intra-farm. The need
to develop working plans for land plots led to the addition of “land management” projects to the above-men-
tioned types of land management. The composition and content of a land management project depend on its
classification into one group or another.

Furthermore, there are land management projects with completely different content. For example, the
first, a project for the use of non-agricultural land (industry, transport, energy, etc.) is significantly different
in content from a project for the formation of land management and land use rights for agricultural enterpris-
es [Cheremisinov et al., 2010; Ellis et al., 2013; Grishin, 2011: 236; Hromyh et al., 2007]:

Land management projects within agricultural enterprises include projects for organizing the terri-
tories of gardening associations or projects for organizing territories under the jurisdiction of local admin-
istrations. The third group includes land reclamation projects, erosion-control projects within crop rotation
systems, and others.

As mentioned earlier, in land use practice, such concepts as one-stage and two-stage design, draft and
technical designs are used; finally, the content of the projects depends significantly on the natural and eco-
nomic conditions of the territory being developed [Ellis et al., 2013; Grishin, 2011; Kolpakov et al., 2012:
328; Oldroyd et al., 2008]:

The diversity of land management project types requires a clear classification. This allows us to ad-
dress the following issues:

- defining the types of land management projects and differentiating their content;

- substantiating project development methods and technologies;

- identifying missing links in the overall land management planning system.

Given the diversity of land management projects, their different focus, subject matter, nature, and
content, projects can be grouped according to various classification criteria, namely:

- type of land management;

- design stages;

- project readiness;

- type of land management activities;

- regional land management characteristics.

A summary of the experience of modern land management design, as well as the use of these charac-
teristics, allows us to propose the following classification model (Table 1).

Table 1. Classification of land use projects

Symbol Project classifiers

1. Type of land use Inter-farm land use projects.
Intra-farm land use projects.

Working projects related to land use and protection.

2. Design timeframe Single-stage projects.
Two-stage projects.

Comprehensive projects.

3. Project readiness level Preliminary studies (schemes, feasibility studies, calculations).
Sketch designs.

Technical designs.

4. Type of land use: Projects:
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a) for inter-farm land use - creation of new forms of land ownership and land use for agricultural enterprises and indi-
viduals;

- streamlining (reorganizing) land ownership and land use for existing agricultural enterprises
and individuals, eliminating land use deficiencies;

- organizing the use of non-agricultural land (removal and transfer of land to industrial, trans-
port, and other agricultural enterprises);

- establishing the boundaries of cities and other populated areas;
- establishing the boundaries of administrative-territorial entities within a given territory;

- defining the boundaries of territories inhabited by small peoples and ethnic groups with
special legal status for lands in economic zones;

- defining the boundaries of territories with special environmental, recreational, and protected
areas;

- creating land reserves for various purposes (redistribution, resettlement, concessions, mead-
ows, etc.).

b) for intra-farm land manage- | - land management of agricultural enterprises;
ment
- land management of farms;

- land management of industrial agricultural enterprises;
- organization of garden territories;

- organization of the economic territory of private farms;

- organization of land resources of household plots;

- organization of local government territories.

c) for land management of - Land development and fundamental improvement;
individual land plots ] ] )
- implementation of cultural and technical measures;

- land reclamation and increasing the productivity of the fertile soil layer;
- conducting anti-erosion measures;

- road construction;

- reconstruction of drainage networks;

- intra-field crop rotation management;

- complex agrochemical treatment of fields.

Projects:
5. Regional land use - Erosion control construction in a zone of widespread water erosion;
characteristics: ) o ) »
- Erosion control construction in deflationary conditions;
- Erosion control construction in conditions of combined water and wind erosion;
- Territory management in areas of radioactive contamination;
- Territory management in areas of chemical soil contamination;
a) in conditions of soil erosion, |- Land management in areas with predominantly irrigated agriculture (surface irrigation,
degradation, pollution, and sprinkling);
littering ) ) ) )
- Land management in areas of intensive land drainage;
- Land management under conditions of dual regulation of soil water and air conditions;
- Reindeer pasture management;
- construction of horse breeding farms;
- construction of hunting grounds;
b) in areas of intensive land land acquisition in remote livestock areas.
reclamation
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It identifies the main project classes based on five groups of characteristics and describes the main
types actually used in production. However, in some cases, other classification methods may be used. For
example, if we take the economic characteristics of a business as a sign of division, then we can identify sev-
eral more types of projects: land allocations for farms in raw material zones of processing enterprises; land
management of farms of various profiles; land management of inter-farm enterprises, territorial production,
agro-industrial associations, associations, joint-stock companies, etc.

Pilot projects are developed to test new design methodologies and technologies and to determine
the feasibility of incorporating new components, elements, or other aspects into land management projects.
During periods of large-scale land transformation, the composition and content of land management projects
may be significantly modified and expanded [Ellis et al., 2013; Ospanbaev et al., 2021: 283-292; Yerkhov et
al., 2010].

Results and discussion.

Currently, the development of geographic information systems (GIS) and land information systems
(LIS), computer equipment and software, and information databases of land management works are used to
implement land management methods for land resources and the introduction of automated design technolo-
gies.

Automated workstations for land surveyors and designers began to be created, which made it pos-
sible to automatically create and economically justify land management projects based on digital terrain
models, various simulation models, and information databases.

There is sometimes confusion about what exactly constitutes land management methodology. Some
authors classify it as elements of land use technology: surveying, division, redistribution, placement, merg-
ing, rounding, annexation, division, isolation, and land adaptation. In this context, general scientific methods
are confused with design methods (e.g., calculation and design) and land management methods. To avoid
confusion, it should be understood that land management design belongs to both the scientific and practical
knowledge systems.

All scientific disciplines use a number of common methods, the most important of which is the meth-
od of scientific abstraction, which consists of eliminating extraneous, random characteristics of the object,
process or phenomenon being studied and recording typical, stable, constantly recurring ones. This method
identifies and formulates laws, determines their mechanisms of action, and establishes scientific concepts
and categories of the essential aspects of the objects under study. All phenomena and processes are examined
in their dialectical development, in their interconnectedness and interdependence with internal and external
structures.

Our research has shown that when creating a mobile system of state, municipal and private land use,
oriented towards the agricultural market, cooperation in the supply, marketing and processing of raw ma-
terials, agricultural services and the principles of territorial organization must be supplemented as follows
(Table 2) [Cheremisinov et al., 2010; Ellis et al., 2013; Ramos-Scharron, 2018; Zhang et al., 2016]:

1. Land management ensures the intended use of agricultural land and real estate intended for agri-
cultural production.

2. Ensure access by owners and users of agricultural land to territorial production and social infra-
structure facilities.

3. Voluntary selection of the organizational and legal form of agricultural enterprise and participation
of producers in land use planning.

4. Consideration of the national and historical characteristics of the land use area.
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Table 2. Justification for the content of the project for developing land use for agricultural enterprises

Basic Natural Resources Resources Labor Resources
Rules and Conditions Production

Labor Process

Purpose of the Production Improving Soil Fertility Continuous production of Continuous Production of Produc-
Process capital goods tion (Land) Relations

The Role of Land in Social | Soil is a universal con- Land is the primary means Land is the object of socio-eco-
Production dition of production, a of production nomic (land) relations

product of nature,

a natural resource

Types of Land Use Effi- Ecological Economy Social
ciency

When studying a land management plan, it is necessary to use the method of scientific abstraction to
establish patterns of territorial organization, define concepts, find ways to use and protect land, and locate pro-
duction. This method is fundamental in economic research when organization is difficult and time-consuming.

In the research of foreign and domestic scientists, land resource management is carried out within the
framework of a system of various interrelations, and the laws and forms of its organization are studied using
the methods of induction and deduction, analysis and synthesis.

In our research, the methods of induction and deduction in practical applications to local positioning
problems are transformed into the method of successive approximations. For example, in the process of land
use planning within a farm, the placement of production units and business centers is first planned, and then
the location of the main roads and engineering equipment of the territory.

For example, when planning land within a farm, the placement of production units and business cen-
ters is first planned, then the main roads and engineering equipment of the territory are determined, after
which the lands and crop rotations are organized, and the areas of crop rotation and pastures are regulated.
However, when fields, separately cultivated areas and ecologically homogeneous areas are allocated, the areas
and boundaries of crop rotations, the change of production units, specialization, placement of the drainage
network, roads, etc. are determined, and the sequential sequence of work execution from the general to the
specific and vice versa is determined.

During a comprehensive analysis, the function and influence of certain quantities (factors, arguments)
on the outcome are determined. For example, determining the size of land plots as a functional indicator and
assessing its dependence on the following factors/arguments: farm specialization, its location, labor force
availability, etc.

In scientific research on land management, the monographic method is also widely used, which in-
volves a comprehensive study of individual typical or most characteristic phenomena and processes. Based
on these, scientific conclusions and recommendations are drawn. When substantiating a land management
project, the most effective methods, techniques, technologies and approaches to organizing the territory of
advanced agricultural enterprises or carrying out land management work are usually assessed.

A pilot land use project is particularly important for testing scientific advances, experience, and best
practices on real production sites. Based on the results of a pilot land use project, conclusions can be drawn re-
garding the appropriate redevelopment of other facilities. When implementing monographic and experimental
methods, field observations and area studies, as well as the chronometric method, can also be used.

When developing land use projects, as in any other area of scientific and practical activity, we are guid-
ed by certain principles—basic rules that determine the direction, content, and effectiveness of this activity.
Since the topic under study is one of the areas of local planning, its principles, on the one hand, reflect the
specifics of land use, and on the other, are applicable to any type of design.

A land use plan examines the laws governing the organization of the territory and the means of pro-
duction that are closely linked to the land. Therefore, its principles must be consistent with land use principles
and not contradict them. However, certain other circumstances must also be taken into account [2, 5, 20-24]:

Firstly, any land management project must be based on the achievements of scientific and technolog
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ical progress and experience in the field of engineering, technology and organization of land management
works. It is necessary to introduce modern computing tools, software, and automated technologies in land
management, ensuring progressive land management systems, the introduction of effective agricultural pro-
duction technologies, rational methods of protecting land from erosion, etc.

Secondly, given the interconnection between land management and land relations, administrative-legal
and legislative activities, the economics of enterprises, and land-technical activities, any land management
project must be technically sound, legally competent, and economically justified. It is strictly forbidden to
make decisions that may lead to negative environmental consequences (decrease in soil fertility, violation of
environmental requirements, etc.).

Thirdly, since the organization of the territory inevitably affects issues of territorial organization and
placement of production, improvement of settlement, organization of rational use and protection of lands,
then any land management project must provide for the improvement of the use of natural (land), labor and
financial resources.

Fourth, the best economic results are achieved by enterprises that organize resources and production
assets in an optimal balance, closely linked to technological, economic, social, and other factors. A system
of production and social infrastructure elements is the solution to land reclamation and environmental prob-
lems. The complexity of land management requires the participation of various specialists in the design
process: land surveyors, agronomists, economists, road builders, agroforestry specialists, etc.

Fifthly, agricultural enterprises, land plots, land use and even their individual territories have different
natural and economic characteristics (soil types, relief, moisture conditions, degree of erosion, cultural and
technical condition, specialization, crop structure, capital availability, etc.). The unique nature of land use
objects requires a special approach to design, comprehensive consideration of the specific conditions in which
land holdings, land uses or their systems are located.

Sixth, land management design creates optimal organizational and territorial conditions for land use,
organizes the rational use and protection of land, and ensures the efficient operation of enterprises. This means
that land use decisions must be environmentally, economically, and socially efficient.

Based on the above principles of land management, the following principles of land design can be
formulated:

- achieving scientific and technological progress in the field of engineering, technology, and design
organization;

- strict adherence to environmental requirements, technical literacy, legal literacy, and economic fea-
sibility;

- creating conditions for more efficient use of land, labor, and financial resources;

- comprehensive solution of project tasks;

- the most comprehensive assessment of natural and economic conditions of land use, land manage-
ment, or their systems; ensuring the environmental, economic, and social effectiveness of land management
projects.

Conclusion.

In conclusion, a unified land management system exists, which is designed to ensure the implemen-
tation of land management and land legislation in the country, the organization of effective land use and pro-
tection, the creation of a favorable ecological environment, and the solution of problems related to improving
natural landscapes.

The land management system consists of the following components:

- land management procedures established by legislation;

- land management procedures clearly established by relevant legislation;

- an approved list (types) of land management documentation;

- specially created land management bodies implementing land management activities;

- land management organization;

- land management participants;

- personnel training and development system.

As already mentioned, most land management work is carried out based on land management projects.
Therefore, a land management system, including work carried out at the pre-project stage, during the design
process, and during the development phase of the planned activity, is of great importance.

During the pre-project stage, the following documents are developed for land management purposes:
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- Administration land use plans;

- Plans for addressing issues related to the development and deployment of productive forces, agricul-
tural production, and industry;

- Improving land use and land management;

- Planning environmental protection measures in areas within the jurisdiction of local administrations;

- feasibility study (FS) for the implementation of land management activities related to the use and
protection of land for a group of land use and design objects.

In addition, the purpose of land management is to maximize the satisfaction of the economic interests
of landowners and land users while observing environmental requirements and special land use regimes, as
well as the most complete and efficient use of the production potential of farms and the lands assigned to them.

REFERENCES

Brown A.G., Tooth S., Bullard J.E., Thomas D., Chiverrell R., Plater A.J., Murton J., Thorndycraft V.R., Tarolli P., Rose J., Wainwright J.,
Downs P., Aalto R. (2016). The geomorphology of the Anthropocene: emergence, status and implications. Earth Surface Processes and Land-
forms 42:71-90. https://durham-repository.worktribe.com/output/1407940

Cheremisinov Yu., Revenkov A.I., Burlakov S.P. (2010). Restoration of damaged areas. Fly. allowance. 80 p. https://www.google.com/search

Chernysheva A.P. (2011). Workshop on forestry and protective forestry. — M.: Kolos, 2011. —152p. https://www.google.com/search?q=Cher-
nysheva+A.P.+Workshop+on+forestry+and-+protective+forestry.+M.%3B+Kolos%2C+2011

Castelltort S., Whittaker A., Vergés J. (2015). Tectonics, sedimentation and surface processes: from the erosional engine to basin deposition.
Earth Surface Processes and Landforms 40:1839—1846 https://onlinelibrary.wiley.com/doi/full/10.1002/esp.3769

Ellis E., Fuller D., Kaplan J., Lutters W. (2013). Dating the Anthropocene: towards an empirical global history of human transformation of
the terrestrial biosphere. Elementa: Science of the Anthropocene 1, p.000018, https://folia.unifr.ch/global/documents/182542

Forest reclamation with the basics of forestry. (2012). —M.: Ear. 333 p. https://www.mdpi.com/1999-4907/12/7/845

Grishin P.N. (2011). Restoration of damaged areas / Mosienko and others. b. Saratov, MGAU publishing house. 236 p. https://www.research-
gate.net/publication

Guidelines for the design and cultivation of protective forest plantations on the lands of agricultural enterprises. (2011). — M.: Kolos, 46 p.
https://www.mdpi.com/1999-4907/14/10/1955

Guidelines for the design and cultivation of protective forest plantations on the lands of agricultural enterprises. (2011). — M.: Kolos, 335 p.
https://www.researchgate.net/publication/365369362

Hromyh V.V., Hromyh O.V. (2007). Cifrovye modeli rel’efa: uchebnoe posobie. — Tomsk, 2007. [in Russ.] https://vital.lib.tsu.ru/vital/ac-
cess/manager/Repository/vtls:00024403 1

Kolpakov V.V., I.P. Sukharev (2012). Agricultural reclamations/ Textbook for universities. — M.: Kolos, 328 p. https://www.google.com/
search

Kleman J., Borgstrom I., Skelton A., Hall A. (2016). Landscape evolution and landform inheritance in tectonically active regions: the case
of the Southwestern Peloponnese, Greece. Zeitschrift Fiir Geomorphologie 60:171-193 https://www.research.ed.ac.uk/en/publications/land-
scape-evolution-and-landform-inheritance-in-tectonically-acti

Marshall J., Roering J., Gavin D., Granger D. (2017). Late Quaternary climatic controls on erosion rates and geomorphic processes in west-
ern Oregon, USA. GSA Bulletin 129:715-731. https://www.google.com/searchMarshall+JA+Gavin+DG%2C+Granger+DE+(2017)

Molzhigitova D.K., Turganaliev S.R., Usenova A.N., Izbasar Z.G., Bisengalieva L.V. (2021). Assessment of land use by small farms in fruit
and vegetable growing / Journal: Izdenister, netizheler - Research, results No. 1.2021 (89) IP. 149-156. https://www.researchgate.net/scientif-
ic-contributions/DK-Molzigitova-2203982131

Oldroyd D., Grapes, R. (2008). Contributions to the history of geomorphology and Quaternary geology: an introduction: 1—17 https://www.
lyellcollection.org/doi/full/10.1144/sp301.1

Ospanbaev Zh., Doszhanova A.S., Abdrazakov E., Kozhageldy E. (2021). Features of the formation of productivity of legendary crops under
drip irrigation. / Journal: Research, results - Research, results No. 1.2021 (89) ISSN 2304-3334. Pp. 283-292. https://www.researchgate.net/
scientific-contributions/DK-Molzigitova-2203982131

Penna D., Borga M., Aronica G.T., Brigandi G., Tarolli P. (2014). The influence of grid resolution on the prediction of natural and road-relat-
ed shallow landslides. Hydrology and Earth System Sciences 18 (6):2127-2139. https://hess.copernicus.org/articles/18/2127/2014/

Pavlov E.S. (2012). Protective afforestation./ Pod ed. Agropromizdat, 263 p. https://www.researchgate.net/publication/351015523

Yerkhov N.S., L. P. Kozochkina, 7 Orderly. (2010). Land reclamation and restoration workshop. Uch. allowance. / — M. GUZ, https://www.
google.com/searchg=Land..

Ramos-Scharréon C.E. (2018). Land disturbance effects of roads in runoff and sediment production on dry-tropical settings. Geoderma
310:107-119. https://www.sciencedirect.com/science/article/abs/pii

Szabé J., David L., Loczy D. (2010). Anthropogenic geomorphology: a guide to man- made landforms. Springer Science & Business Media,
Netherland. https://www.researchgate.net/publication/272403864

Tarolli P., Sofia G. (2016). Human topographic signatures and derived geomorphic processes across landscapes. Geomorphology 255:140—
161. https://www.researchgate.net/publication290390408

Tarolli P. (2020). Humans and the Earth’s surface. Earth Surface Processes and Landforms 41. (15):2301-2304. https://anthroecology.org/
wp-content/uploads/2020/09/tarolli_2019.pdf

Zhang J., Yin A., Liu W., Ding L., Xu X. (2016). First geomorphological and sedimentological evidence for the combined tectonic and cli-
mate control on Quaternary Yarlung river diversion in the eastern Himalaya. Lithosphere 8: 293-316 https://www.google.com/search

Yelikbayeva Shadiya — Supervised the theoretical portion of the article.
Shokimova Zhannat — Supplemented the artistic direction when writing the article.
Nilipovskiy Vasily Ivanovich — Supplemented the scientific portion of the article.
Auyesbekov Nuriddin — led the theoretical part of the article.

Nuraly Zhazira — addition of design when writing an article.



Ka: w
YNTTbIK FblbIM

AKAOEMUACDHI

RESEARCH, RESULT - I3AEHICTEP, HOTMXKEJIEP — UCCJIEJIOBAHU S, PE3VJIBTATBI
ISSN 2304-3334 (print)

Vol. 28. Is. 1. Number 109 (2026). Pp. 145-154

Journal homepage: https://journal kaznaru.edu.kz

https://doi.org/10.37884/1-2026/15

FTAXP/MPHTH / IRSTI 68.01.99; 36.33.27

Ot0 npousBeaeHne JOCTynHO o juien3un Creative Commons «Attribution-NonCommercial» («Atpubyums —
Hexommepueckoe ucnonb3oBanne») 4.0 Bcemuphast.

Zh.M. Zhumatayeva'', Z.M. Kuzairova', Zh.E. Maulen', A.N. Zhildikbaeva’, I. Roslan’
'al-Farabi Kazakh National University, Almaty, Kazakhstan;
2«Kazakh National Agrarian Research University, Almaty, Kazakhstan;
3Universiti Putra Malaysia, Serdang, Selangor, Malaysia.
E-mail: zhazka06@gmail.com

DEVELOPMENT OF A DIGITAL SPATIAL FRAMEWORK FOR INFORMATION-ANALYTICAL
MAPPING OF THE EAST KAZAKHSTAN REGION

Zhumatayeva Zhazira, PhD student, Master of Natural Sciences, Lecturer, Department of Geography, Land
Management, and Cadastre, «Al-Farabi Kazakh National University», Republic of Kazakhstan, 050040, Al-
maty region, Almaty, Al-Farabi Avenue 71

E-mail: zhazka06@gmail.com, https://orcid.org/0009-0000-6113-3614;

Kuzairova Zemfira, PhD student, Department of Geography, Land Management, and Cadastre, «Al-Farabi
Kazakh National University», Republic of Kazakhstan, 050040, Almaty region, Almaty, Al-Farabi Avenue 71
E-mail: z.kuzairoval @gmail.com, https://orcid.org/0009-0007-3332-5601;

Maulen Zhuldyz, PhD student; Department of Geography, Land Management, and Cadastre, «Al-Farabi
Kazakh National University», Republic of Kazakhstan, 050040, Almaty region, Almaty, Al-Farabi Avenue 71
E-mail: zhuldyz maulen@mail.ru, https://orcid.org/ 0009-0001-8253-1977;

Zhildikbayeva Aizhan, PhD, Associate Professor of the Department of Land Resources and Cadastre, «Ka-
zakh National Agrarian Research University», Republic of Kazakhstan, 050010, Almaty region, Almaty Aba-
ya Avenue 8

E-mail: a.zhildikbaeva@mail.ru, https://orcid.org/0000-0002-3556-651X;

Roslan Bin Ismail, PhD, Department of Land Management, Faculty of Agriculture, «Universiti Putra Malay-
sia», 43400 UPM Serdang, Selangor, Malaysia

E-mail: roslanismail@upm.edu.my, https://orcid.org/0000-0003-0219-5393.

Abstract. The development of a digital cartographic framework (DCF) is a fundamental prerequisite
for the creation of information and assessment maps intended for territorial analysis and decision support. This
paper focuses on the methodological aspects of forming a digital cartographic framework for the territory of
East Kazakhstan Region using topographic maps and satellite remote sensing data. The study considers the full
technological cycle of DCF development, including data collection, preprocessing, spatial analysis, vectoriza-
tion, visualization, and integration of thematic layers. Topographic maps at a scale of 1:200 000 were used as
the primary cartographic basis, providing consistent spatial coverage of the study area. To update and refine
thematic layers, satellite imagery from Sentinel-1 (SAR) and Sentinel-2 (multispectral) with a spatial resolu-
tion of 10 m was applied. The integration of optical and radar data made it possible to improve the accuracy
of mapping natural and anthropogenic features, including hydrographic networks, vegetation cover, transport
infrastructure, and settlement boundaries. Georeferencing and vectorization of cartographic materials were
performed in the ArcMap 10.8 GIS environment. As a result, an integrated digital cartographic framework was
created, ensuring spatial consistency and compatibility of raster and vector data. The results demonstrate that
the use of modern GIS and remote sensing technologies significantly enhances the accuracy, relevance, and
analytical potential of information and assessment maps. The developed framework can be effectively applied
for environmental monitoring, territorial planning, and sustainable management of natural resources.
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AnHotauus. {udpasik kaprorpadusuibik Herizal (LIKH) xansmmracTelpy aymakTel Oaranay >KoHe
Tangay MakcaTbhlHAA MalanaHbUIaThIH aKMapaTThIK-0aranay KapTalapblH KYPYAbIH MaHbI3AbI aJFbIIIAPTHI
6ounbin Tabbu1aabl. by Makanana [eiFreic Ka3akcTan oOaBICBIHBIH ayMaFbl YILIH TONOTpa(UsIIbIK KapTaiap
MeH JKepni KallbIKTaH 30HATAY ACpPEKTEpiH TNaiifanaHa OTHIPHIT HUQPPIBIK KapTorpadUsiablK HEri3ai
KaJIBIITACTBIPY/IbIH 9IICTEMEITIK TOCUIAepl KapacThIpblIFaH. 3epTTey OapbIChIHIA ACPEKTEePl )KUHAY, allJIbIH
ajla eHJey, KEHICTIKTIK Tajjay, BEKTOpJay, BHU3yallM3allusl >KOHE TaKbIPBINTHIK Kabarrapasl OIpiKTipyai
KaMTHUTBIH TOJIBIK TEXHOJOTHMSJIBIK YAEpIC CHUIMATTadFaH. 3epTTey/iH OacTamkbl KapTorpadusiblK Herisi
peringe 1:200 000 macmTaGrarel TOmorpadusablK KapTajap KOJJAHBUIABI, Ojlap 3€pTTENIETIH ayMaKThl
TOJIBIK KAMTY Il KaMTaMachI3 eTTi. KeHICTIKTIK AepeKTepl xKaHapTy jKoHe HaKThlIay yuriH Sentinel-1 (SAR)
xoHe Sentinel-2 (MyJIbTHCIIEKTpaAbl) CIIyTHUKTIK TYCIpUTIMAEp] Maiiiananbuiabl. PaanonokausiibK )KoHe
OIITUKAJIBIK IePEKTEP/1i O1pIKTIpy TAOMFU )KOHE aHTPOTIOT€H 1K 00BEKT1JIePl, COHBIH 1IIIHE THIPOTpapHsIIBIK
KeJiHl, eCIMIIK XaMbUIFBICHIH, KOJIIK MH()PaKYpBUIBIMBIH JKOHE €Nl MEKEHAEpIiH UIeKapanapblH o7
KepceTyre MyMKiHIIK Oepai. KapTorpadusnbik MaTepuangapasl reo0ailiaHbICTRIPY KoHE BeKTOpiay ArcMap
10.8 reoakmaparThIK KyHeciHe Ky3ere achlpbliibl. HoTmxkeciHae pacThIPIIbIK )KOHE BEKTOPIIBIK IEPEKTEPIiH
KEHICTIKTIK YHWJIECIMIUTIriH KaMTaMachl3 €TeTiH OipblHFall HUQPIBIK KapTOrpausuIbIK HeTi3 KYpbUIIHL.
3eptrey HoTmkenepi 3amanayu [ IC-TexHomorusiap MeH CIyTHUKTIK JepeKTep/i KOJAaHy aKlapaTThIK-
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Oaranay KapTallapblHBIH JONIITT MEH ©3eKTLTIrH apTTHIPATHIHBIH JKOHE OJIApAbl ayMakKThIK JKocIapiay,
HKOJIOTUSITBIK MOHUTOPHHT YKOHE TAOUFHU pecypcTapabl YTHIMIbI Malijanany MiHAETTePiHAe THIM/II KOJIIaHyFa
OOJIATBIHBIH KOPCETE .

Tyiiin ce3mep. yudpablk kaprorpadusibIK HETri3, Te0aknaparThlK KyHenep, KalllbIKTaH 30HATAY,
Sentinel-1, Sentinel-2, aknapatTeik-0aranay kaptanapsl, [lIsireic KazakcTan o0bICh

Joiiexce3 ymin: XK.M. Xymaraesa, 3.M. Kyzauposa, K.E.Moynen, A.H. XXunauk6aesa, I Roslan
(2026). Leireic KazakcTan 0OMBICHIHBIH aKMaPaTTHIK-TANAAYIBIK KapTorpadusiaysl YIIiH HTH(PIBIK KEHICTIK
Heri3ai a3iprey // I3nenictep, Hotwxkenep — MccnenoBanus, pesynprarel. T. 28. Is. 1. Ne 109. Pp. 145-154.
[Arbun.Tin.] https://doi.org/10.37884/1-2026/15.
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Annoramusi. Co3nanue 1nudposoit kaprorpaduueckoir ocHoBbl (LIKO) sBisieTcss HEOOXOAMMBIM
ycioBueM (GopMUpoBaHUS HH(DOPMAIIMOHHO-OIICHOYHBIX KapT, UCHOJB3YEMBIX JUIS aHAIM3a COCTOSHHS
TEPPUTOPHUH U MTOAJIEPKKH YIIPABICHYECKUX pelieHu. B JaHHOM cTaThe pacCMOTPEHBI METOAMYECKHE ITOAXO/IbI
K hopMupoBaHuIo I POBOI KapTorpaduueckoit 0CHOBHI 1 TeppuTOopru BocTouno-Kazaxcranckoii obmactu
C MPUMEHEHUEM TONorpaguueckux KapT U JaHHBIX TUCTAaHIIMOHHOTO 30HAMpoBaHMs 3emiu. MccnenoBanue
OXBAaTBIBACT IMOJHBIN TexHoIOTHYecKuil 1uki co3aanus LIKO, Briarovaromumii cO0p UCXOAHBIX TaHHBIX, UX
MpeIBApUTENIbHYI0 00pabOTKY, MPOCTPAHCTBEHHBIN aHaIN3, BEKTOPU3ALINIO, BU3YaIH3AIUI0 U HHTETPALIUIO
TeMaTH4eckux cioéB. B kauectBe 6a30Boii KapTorpaduyeckoil OCHOBBI HCIOIB30BAINCH TOMOTrpaduIecKue
kaptel MacmTaba 1:200 000, obecrneunBarolye CIUIOIIHOE MOKPBITHE HccleayeMoil Tepputropun. [lns
aKTyaJlM3alliy ¥ YTOUHEHUS MPOCTPAHCTBEHHON HH(OpMaIINU MPUMEHSUIIHCH CITy THUKOBBIE CHUMKH Sentinel-1
(SAR) u Sentinel-2 (MS) ¢ npoctpancTBeHHBIM pa3penieareM 10 M. CoBMelieHne paaruoOKalMOHHBIX H
MYJIbTUCTIEKTPAJIbHBIX JAHHBIX MO3BOJIMIIO MOBBICUTH TOUHOCTD
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0TOOpa)KeHHs NPUPOAHBIX M AHTPOIIOTEHHBIX OOBEKTOB, BKIIIOYAs AJIEMEHTHI penibeda, THIPOrpapuIecKyro
CeTb, PACTUTENIbHBIN MOKPOB U 3aCTPOECHHBIE TEPPUTOPHHU. [ €onpHBsI3Ka U BEKTOPU3ALUs KapTorpadhuiecKux
MaTepHaliOB BBIIOJIHIIUCH B ITporpaMMHoil cpene ArcMap 10.8. B pesynbrare Obu1a chopMUpOBaHa enHAs
1udpoBas kaprorpaduyeckas 0CHOBa, 00€CIeYUBAIOIIAsl COITIACOBAHHOCTh PACTPOBBIX U BEKTOPHBIX JaHHBIX.
[TonmyuyeHHble pe3yabTaThl IOATBEPKAAIOT 3P PeKTUBHOCTD HcTionb30BaHus [ IC-TexHOMOruit ¥ CITy THUKOBBIX
JAHHBIX 7151 CO3/JaHUs AKTYaJIbHBIX U BBICOKOTOYHBIX HH(OPMAIIMOHHO-OLEHOYHbIX KapT, IPUMEHUMBIX JJIs
MOHHUTOPHHIa, TEPPUTOPUATBHOTO IJIAHUPOBAHUS U PALIMOHATIBHOTO MCIIOIb30BaHUS IPUPOHBIX PECYPCOB.

KarueBble cioBa: mudposas kaprorpaguueckas ocHoBa, [ MIC, nuCTaHIMOHHOE 30HAMPOBAHUE,
Sentinel-1, Sentinel-2, napopmanoHHO-01IEHOUHbIE KapThl, BocTouno-Ka3axcranckas obiaactb

Jisa nutupoBanms: JK.M. XKymataesa, 3.M. Kyzauposa, XX.E.Moynen, A.H. )Kunnuk6aesa, 1. Ro-
slan (2026). Pa3pabotka mudpoBoil MPOCTPAaHCTBEHHOW OCHOBHI Al WH(OPMALMOHHO-aHAIUTUYECKOTO
kaptorpagupoBanus Bocrouno-Kazaxcranckoii oonactu // [3aenicrep, Hotxkenep — MccnenoBanus, pe3yiib-
tatbl. T. 28. Is. 1. Ne 109. Ctp. 145-154. [Ha anr.] https://doi.org/10.37884/1-2026/15.

KoH(pIMKT HHTepecoB: aBTOPHI 3asBISIOT 00 OTCYTCTBUU KOH(MIMKTA HHTEPECOB.

Introduction.

Information and assessment maps represent applied cartographic products developed on the basis of
a digital cartographic framework (DCF). Such maps provide a targeted spatial characterization of objects,
processes, and phenomena within a specific analytical context, enabling comprehensive territorial assessment
and decision-making support [Felegari et al., 2021]. The formation of databases for information and assessment
mapping can rely on both existing cartographic and cadastral materials, as well as specially prepared datasets
derived from remote sensing data, textual descriptions, and statistical sources [Foody, 2020]. These data form
the foundation for analyzing the current state of a territory and identifying spatial patterns and relationships.

Information and assessment maps created using a digital cartographic framework play a crucial role
in territorial management, environmental sustainability assessment, and natural resource governance. The
integration of digital technologies and the automation of spatial data processing significantly enhance the
accuracy, consistency, and analytical value of cartographic products, thereby supporting more efficient use of
natural and socio-economic resources [Phiri et al., 2020].

The rapid advancement of science and technology in recent decades has led to an increasing demand
for the digitalization of research data, analytical methods, and processing results. In this context, Geographic
Information Systems (GIS) have become a key technological platform enabling modern cartographic
representation and digital transformation of spatial information. Applied tasks in this field include the
development of three-dimensional spatial models, the creation of digital maps, and the design of electronic
atlases. The use of cartographic databases not only improves the visual representation of spatial information
but also significantly accelerates the processing and updating of new geospatial data [Comber et al., 2020].

A digital cartographic framework serves as a core element in the development of information and
assessment maps that provide essential data for spatial analysis, territorial planning, and management. With
the continuous growth of geospatial data volumes and the increasing dynamics of natural and anthropogenic
changes, the demand for high-precision and regularly updated cartographic products has become particularly
acute. Such products are widely applied across various fields, including environmental monitoring, agriculture,
urban studies, and natural resource management.

This paper presents the key stages of developing a digital cartographic framework, including the use of
remote sensing data, the calculation of spectral indices, methods of spatial data visualization, and techniques
for the regular updating of thematic layers based on satellite imagery. The proposed approach ensures the
reliability, relevance, and practical applicability of information and assessment maps for a wide range of
spatial planning and management tasks [Tiede et al., 2019].
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Fig. 1. The object of research
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Materials and research methods.

The development of a digital cartographic framework (DCF) involves several key stages, including
data collection, preprocessing, analysis, visualization, integration, and subsequent practical application of the
resulting cartographic basis (Figure 2). Each of these stages requires the use of modern geospatial technolo-
gies such as remote sensing, Geographic Information Systems (GIS), machine learning algorithms, and big
data analysis methods (Lapaine, 2024). Contemporary satellite systems provide high-quality Earth observa-
tion data, enabling regular updates of thematic layers and improving the accuracy of geospatial information.

The first stage of the workflow is the acquisition of geospatial data. At this stage, heterogeneous spatial
datasets are collected from various sources and prepared for further processing. Subsequent preprocessing
ensures the harmonization of spatial data formats and coordinate systems, resulting in a consistent cartograph-
ic basis suitable for analysis [Phiri et al., 2020]. The next stage involves spatial analysis aimed at generating
information and assessment maps, followed by visualization procedures that enhance the interpretability and
accessibility of spatial information.

The final stage consists of integrating all generated layers, spatial models, and analytical outputs into
a unified digital cartographic framework and publishing the results within GIS environments. The developed
framework is applied to monitoring, spatial analysis, and territorial management tasks in the East Kazakhstan
Region, supporting territorial planning, environmental assessment, and sustainable use of natural resources.

The collection of source information represents a critical stage in the formation of a digital cartograph-
ic framework, as it directly determines the quality and reliability of subsequent analytical results [Phiri et
al., 2020]. The use of diverse data sources combined with modern data processing techniques ensures a high
level of detail and accuracy in the generated cartographic layers, forming a robust basis for information and
assessment mapping applied in territorial planning, environmental analysis, and natural resource management.

At the initial stage of DCF development for the East Kazakhstan Region, topographic maps of vari-
ous scales were collected and systematized. Such maps traditionally serve as the foundation for subsequent
vectorization, the creation of geoinformation layers, and the development of thematic databases required for
assessment mapping [Comber et al., 2020]. Topographic information enables the representation of key natural
features of the region as well as elements of anthropogenic influence.

To ensure complete spatial coverage of the study area, a set of small- and medium-scale topographic
map sheets was selected and used as primary cartographic material in the formation of the digital cartographic
framework (Figure 3).
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The formation of a cartographic basis intended for information and assessment mapping requires a set
of preparatory procedures aimed at developing a coherent system of thematic maps [Kaku, 2019]. A crucial
role in building such a spatial data framework is played by the interpretation of Earth remote sensing materi-
als, particularly satellite imagery, as demonstrated in previous studies.

Satellite data represent digital images acquired in multiple spectral bands and contain substantial spa-
tial and analytical information [Li et al., 2021]. Owing to their wide spatial coverage, these data are effectively
used in regional thematic studies and in the identification and analysis of large-scale spatial features, including
landforms and structural elements of the Earth’s surface. Currently, the most widely used sources of medi-
um-resolution satellite imagery include the Landsat satellite series (Landsat 5, 7, 8, and 9) and the Sentinel
missions (Sentinel-1 and Sentinel-2).

In this study, the primary remote sensing data sources were Sentinel-1 synthetic aperture radar (SAR)
imagery and multispectral Sentinel-2 data. Modern topographic mapping technologies involve a complete
production cycle, ranging from the preprocessing and interpretation of remote sensing data to the generation
of final vector-based cartographic products with predefined parameters [Kaku, 2019]. The process of creating
and updating topographic maps is based on the integrated processing of satellite imagery, followed by the
generation or updating of vector layers. It should be noted that both satellite images and cartographic products
represent generalized graphical models of the territory derived through cartographic generalization processes
[ESA 2023].
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The data processing stage plays a particularly important role in the formation of a digital cartographic
framework, as it determines the accuracy and quality of information and assessment maps. This stage includes
georeferencing of topographic maps, filtering and correction of satellite imagery, and preparation of spatial
data for further analysis and visualization [Li et al., 2021]. Topographic maps serve as a fundamental carto-
graphic source for the development of both general geographic and thematic maps. Accurate georeferencing
ensures the correct spatial positioning of cartographic materials and enables their effective use within GIS
environments [ESA 2023].

The subsequent stage involves analytical processing of the data and the interpretation of information
contained within the digital cartographic framework. At this stage, spatial analysis methods are applied to
identify territorial patterns, spatial relationships, and specific characteristics of the study area. The final phase
includes the integration of all generated layers and spatial models into a unified cartographic system suitable
for both scientific and applied purposes. Modern GIS technologies enable the joint use of heterogeneous spa-
tial datasets within a single cartographic environment, significantly expanding analytical capabilities [Joiner
etal., 2018].

The integrated cartographic framework may include both raster and vector data. Raster layers, such
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as digital elevation models, are generated from satellite data or airborne laser scanning results and allow the
visualization of terrain characteristics using color gradients and elevation classes. Vector layers contain infor-
mation on the spatial configuration of geographic features, including hydrographic networks, transportation
infrastructure, landforms, and other elements represented as points, lines, and polygons. The integration of
these layers within a GIS environment ensures a comprehensive representation of the territory and enhances
the effectiveness of spatial analysis and decision support.

Results and Discussion.

At the initial stage of the study, topographic maps at a scale of 1:200,000 covering the territory of the
East Kazakhstan Region were used as the primary cartographic basis. These materials served as a foundation
for the subsequent creation and updating of thematic layers required for spatial analysis and the development
of information and assessment maps of the study area.

In accordance with the boundaries of the research object, topographic map sheets with the nomencla-
ture M-44, M-45, and L-45 were selected. The dataset included the following map sheets: M-44-10, M-44-11,
M-44-12, M-44-16, M-44-17, M-44-18, M-44-22, M-44-23, M-44-29, M-44-30; M-45-13, M-45-19, M-45-
21, M-45-25, M-45-26, M-45-27, M-45-28, M-45-31, M-45-32, M-45-33; L-45-01, L-45-02, L-45-07, L-45-
08, as well as sheets L-44-06 and L-44-12 (Figure 3).

These map sheets provide continuous cartographic coverage of the study area and enable a detailed
analysis of the spatial structure of the East Kazakhstan Region (Figure 3).
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Fig. 4. Nomenclature of topographic maps
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To update and refine the cartographic information, Earth remote sensing data were additionally used,
including satellite imagery from Sentinel-1 (SAR) and Sentinel-2 (multispectral) missions [Rafikov et al.,
2024]. The application of multi-temporal and multi-sensor satellite data made it possible to update thematic
layers and improve the accuracy of representing contemporary objects and processes within the study area
[Zhumatayeva et al., 2024].

For subsequent vectorization, the topographic maps were georeferenced. Raster georeferencing was
performed in the ArcMap 10.8 GIS environment using the Georeferencing toolset. Stable and clearly identi-
fiable ground control points were selected as reference features, including road intersections, elements of the
hydrographic network, and points of the geodetic control network [Sarmah et al., 2018]. The georeferencing
procedure ensured the correct spatial positioning of cartographic materials and their compatibility with other
geospatial datasets within GIS environments.

At the next stage, vectorization of the topographic maps was carried out. During the digitization pro-
cess, the main thematic layers were created and updated, including the administrative division of the East
Kazakhstan Region, the hydrographic network (rivers, lakes, dry channels, and drainage ditches), as well
as transportation infrastructure with differentiation of roads by category (Figure 5) [Sivakumar et al., 2023;
Padhiary et al., 2024]. The resulting vector datasets were used to form an integrated digital cartographic
framework and to perform subsequent spatial analysis of the study area.
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Fig. 5. Vectorization of thematic layers
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As a result of the vectorization process, a structured set of spatial layers was obtained, ensuring topo-
logical consistency and attribute completeness of the digital cartographic framework. The generated vector
data provides a reliable basis for further spatial analysis, comparison with remote sensing results, and the
creation of information and assessment maps. The integration of these layers enables efficient visualization
and supports analytical procedures aimed at evaluating territorial characteristics and spatial dynamics within
the study area [Sun et al., 2024].

Conclusions.

The development of a digital cartographic framework (DCF) for the creation of information and as-
sessment maps represents a crucial stage in ensuring the availability of accurate and up-to-date geospatial
data. Within this study, the main stages of this process were systematically examined, including the acquisition
of source data, preprocessing, spatial analysis, and subsequent visualization.

The application of modern Earth remote sensing technologies and Geographic Information Systems
significantly enhances cartographic capabilities by improving the accuracy, informational value, and efficien-
cy of cartographic products. Regular updating of thematic layers based on satellite imagery enables the timely
representation of changes in natural environments and anthropogenic features, which is particularly important
for ecosystem monitoring, territorial planning, and land-use management.

Information and assessment maps developed on the basis of a digital cartographic framework serve
as an effective decision-support tool across various fields, including environmental management, agriculture,
urban studies, and natural resource governance. Such maps provide comprehensive spatial analysis, facilitate
the prediction of territorial changes, and contribute to the optimization of natural resource use.

Overall, the creation of a digital cartographic framework constitutes an integral component of modern
approaches to territorial management. The implementation of advanced methods for processing and analyzing
geospatial data allows for the generation of highly accurate and visually informative cartographic products
that meet the needs of diverse user groups and support efficient and sustainable territorial development.
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Abstract. The article is devoted to a comprehensive study of agricultural lands in the Almaty Region
using geographic information systems (GIS). The research presents a spatial and temporal analysis of changes
in the regional land fund over the period 2019-2023, including structural transformations caused by the ad-
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to the application of GIS technologies for monitoring land resources, assessing the efficiency of land use,
and supporting management decision-making in the agricultural sector. Based on statistical data and remote
sensing materials, an analysis of the distribution of cultivated areas, crop yields, and gross agricultural output
by districts of the region was conducted. The research results are presented in the form of thematic maps,
diagrams, and analytical visualizations, which made it possible to identify spatial disparities in the level of
agricultural development. In addition, a SWOT analysis was carried out to determine the strengths and weak-
nesses of regional agricultural land use, as well as opportunities and threats to its further development. Based
on the findings, recommendations aimed at the sustainable use of agricultural lands are proposed, including
the introduction of digital and geoinformation technologies, the development of irrigation infrastructure, and
measures to preserve and enhance soil fertility. The results highlight the importance of GIS technologies in
improving agricultural efficiency and ensuring regional food security.
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AnHoTtanus. Makanana reorpadusiiblk aknaparTheik kyienepai (ITAXK) kongany Herizinge Anmartbl
OOJIBICHIH/IAFBI AYBLI [IAPYAIIBUIBIFBI MAKCATBIHAAFBI JKEPIIEP/Ii KeIIEH Il 3epTTey Macemenepi KapacThIPhLUIFaH.
3eprrey Oapbichinga 2019-2023 xbuinap apajiblFbIHAAFBl OHIPIAIH Kep KOPBIHBIH KEHICTIKTIK-YaKbITTBIK
JUHAMHKACHI TanaaHein, 2022 XKbUTFBl OKIMIIUTIK-ayMaKThIK pedopma HoTmkeciHae XKeTicy OOJBICHIHBIH
KYpbUTYbIHa OaillaHBICTBI OPBIH allFaH KYPBUIBIMIBIK ©3repicTep ecKepiiai. AYbUI MIapyamlbUTbIFbI
caylachIHJIaFbl 0aCKApYIIBUIBIK MISIIIMIEPAl KOJAAy, XXEP pecypcTapblH MOHUTOPHHITEY >KOHE JKepji
naiganany THiIMAUTITiH 6aranay Makcatbiaaa ['AXK TexHonorusinapslH KOJIAaHyFa epeKilie Hazap ayaapbUlibl.
CratucTtukanbslk aepekrep MeH JKepal KallbIKTaH 30HATAY MaTepHalapbl HETi3iHAe OONbIC ayJaHAaphl
OOMBIHIIIA E€TIC aJTKANITAPBIHBIH TAPATYBI, HET13T1 YL IIAPYaIIbUIBIFBI 1aKbUIIAPBIHBIH OHIMILTIT1 dKOHE HKAIIBI
OHIM KeJieMi TaJJaH/bl. 3epTTey HOTIKENepl TaKbIPBINTHIK KapTauap, AuarpaMmalnap KoHE aHaTUTHKAIBIK
cxeMamap TYPIH/E YChIHBUIBII, aybLI IapyallbUIbIFbI 1aMYybIHBIH ayMaKThIK ailbIpMAIlIbUIBIKTAPBIH aHBIKTAyFa
MYMKiHIIK Oepai. CoHbIMEH Karap eHIpAeri jkep mnaiinanany »ariaiibiH Oaramay makcateiHga SWOT-
Tanaay Kyprizuigi. 3epTTey KOPBITHIHIBLIAPHI OONBIHINA aybUT IIAPYalIbUIbIFl MAKCATHIHIAFBI KepiaepIi
OpPHBIKTHI TaiifanaHy OarbITBIHAA YCBIHBICTAp O3ipJEHl, OHBIH iMIHAE HUPPILIK JKOHE T€0aKMapaTThIK
TEXHOJIOTUSUIAPABI HTI3y, Cyapy HH(PPAKYPBUIBIMBIH AAMBITY JKOHE TOMBIPAK KYHAPJBUIBIFBIH CaKTay MEH
apTTHIPY MIapajapbl KAMTHULIEL. ANbIHFaH HOTIKeIep [T AXK TeXHOMOTHsIapbIHBIH aybUT MIAPYaIIbUIBIFBIHBIH
TUIMIUTITIH apTTHIPYAAFbl JKOHE OHIPIH a3bIK-TYNIK KAyINCI3AIriH KaMTamMachl3 €TYAETi MaHbI3AbUIBIFBIH
KepceTe/i.

Tyiiin ce3mep: aybpll MIapyamlbUIBIFEI MaKCaThIHAAFBI kepiep, ['AXK-texHomorusiapsl, AIMarhbl
00JIBICHI, ayBLJ MIAPYaITBUIBIFBI JaKbUTIAPBIHBIH oHIMALTITL, SWOT-Tanaay, TYpakTsl Jamy, ®Kep peCypCcTapbiH
MOHHUTOPHHTTEY, AJJIME-I9]1 eT1HIILTIK
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AnHoTanusi. CTaThs MOCBALIEHA KOMIUIEKCHOMY HCCJIEIOBAHUIO 3€MEIb CEIbCKOXO3AHCTBEHHOTO
Ha3zHauyeHUs! AJIMATHHCKOHN 00JIacTH ¢ MpUMeHeHueM reorpapuieckux nHpopmanuonnsix cucreMm (I'MC). B
paboTte npoBeIEH MPOCTPAHCTBEHHO-BPEMEHHON aHa M3 JUHAMUKU 3€MeNIbHOrO (OHJa PErHoHa 3a Mepuoj
2019-2023rr., BKJIIOYast CTPYKTYypHBbIE U3MEHEHUs, OO0YCJIOBJICHHBIE aJIMUHUCTPATUBHO-TEPPUTOPHATIBLHOMN
pedopmoii 2022 roga u obpazoBanuem JKetbicyckoil o6ractu. Ocoboe BHUMaHUE YAEIEHO BO3MOXKHOCTSIM
ucnonb3oBanus [MC-texHONOrMii 118 MOHMTOPMHIA COCTOSIHUSL 3€MENIBHBIX PECYpCOB, OLIEHKH
3(pGEKTUBHOCTH MX HCIHOJIb30BAHUS U MOJACPKKH YIPABICHUECKUX peEIIeHUi B arpapHoM cekrope. Ha
OCHOBE CTAaTUCTUYECKUX JAAHHBIX U MATEPUAJIOB AUCTAHIMOHHOIO 30HIMPOBAHUS 3€MJIM BBIIIOJIHEH aHAIIN3
pacnpeeseHus IOCEBHBIX IUIONIAIEH, YPOKalHOCTH OCHOBHBIX CEJIbCKOXO035ICTBEHHBIX KYJIBTYP U BAJIOBOTO
cOopa NpoayKIMH o paiioHaMm oOiactu. Pe3ynbTaThl UCCae0BaHMs MPEICTABICHBI B BUIE TEMAaTHYECKUX
KapT, AMarpaMM M aHAJIUTHYECKUX CXEM, UYTO IO3BOJIMIJIO BBIIBUTH TEPPUTOPUAIIBHBIE PA3IMUUs B YPOBHE
CEJIbCKOXO035MCTBEHHOT O pa3BuTus. JlononHuTtensHo npoBeaéH SWOT-ananus, HarrpaB/IeHHBIN Ha BBISBICHHUE
CHJIBHBIX M CJTA0BIX CTOPOH 3€MJIETIONB30BAHNUS PETUOHA, a TAK)KE MOTEHIIMAIBHBIX BOBMOXKHOCTEH 1 YIpo3 €ro
nanpHeimero passutus. [To uroram uccnenosanus chopMyIupoBaHbl pEKOMEHIALUN, OPHEHTUPOBAaHHbIE HA
YCTOMYMBOE MCIIOJIB30BaHHUE 3€MENb CEIbCKOX03IHCTBEHHOTO Ha3HAUCHUs, BKIIIOUasi BHEAPEHUE UPPOBBIX
U TeOMH(OPMAIIMOHHBIX TEXHOJIOTUH, Pa3BUTHE OPOCHUTENBHBIX CHCTEM M pealu3allio MEpOIpHUATUI
II0 COXPAaHEHUIO U MOBBIIIECHUIO IUIOA0pOoAUs MOoYB. IlomydeHHble pe3ynbTaThl NOATBEP/KAAIOT BBICOKYIO
3HaunMocTh [MIC kak MHCTpyMEHTa MOBBIIIEHHUS 3()P(PEKTUBHOCTH CENBCKOTO XO3AHCTBA M 0OecredeHust
IIPO/IOBOJILCTBEHHOM 0€30M1aCHOCTH PETHOHA.

KuroueBblie ci10Ba: 3eMin CeNIbCKOX03sMCTBEHHOrO Ha3HaueHus, [ UC-TexHonorun, AnMaTuHcKkast
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BBenenue.

3eMiIi  CeNbCKOXO3SIICTBEHHOTO Ha3HAUeHHUs SBISIOTCS OJHUM M3 BaXKHEHIIMX PECcypcos,
o0ecnevnBarouX MPOJOBOJILCTBEHHYIO 0€30MaCHOCTh U SKOHOMHUYECKOE Pa3BUTHE JHOOOT0 TOCYIapcTBa.
B ycroBusix ri106anbHBIX BBI30BOB, TAKUX KaK POCT HACENIECHMs, U3MEHEHHE KJIMMaTa U Jerpajaius moys,
3¢ (eKTUBHOE UCTIOIB30BAHUE CENTbCKOXO3SIIICTBEHHBIX 3eMellb CTAHOBUTCS KPUTHYECKH BakKHBIM. OcoOyro
3HAYUMOCTb OSTH 3eMJIM mpuolOpeTaroT B AnMatuHcKoM oOnactu Kazaxcrana, KoTopas BBIIEISETCS
CBOMM YHHUKAJbHBIM arponoTeHuuanioM. Pervon oOiamaer OnaronpusSTHHIMH HPUPOIHBIMH YCIOBUSIMH:
IJIOJIOPOJIHBIMH TTOYBaMH, pa3HOOOpa3ueM JIaHIIIA(TOB, JOCTATOYHBIM KOJUYECTBOM BOJHBIX PECYPCOB H
yMmepeHHbIM kinumaTtoM [Pettorelli u ap., 2011]. OnHako, HECMOTPST Ha BBICOKUN MOTEHIIMAN, CETbCKOXO35M-
CTBEHHBIE 3€MJIM PETMOHA CTAJIKUBAIOTCS C PSAAOM MpoOieM, BKIIOUas Jerpajallnio MoYB, HepalMoHaIbHOe
HCIIONIb30BaHUE 3EMENbHBIX PECypCOB M HEIOCTAaTOUHBIM YPOBEHb BHEIPEHUS COBPEMEHHBIX TEXHOJIOTHMA
[Lovelace u np., 2019]. B 5Tux ycnoBusiX BO3HHKAET OCTpasi MOTPEOHOCTh B MPUMEHEHUU WHHOBAIIMOHHBIX
METOJIOB U3yUEHUS U YIPaBJICHUS 3eMEIbHBIMU PECypcaMu, TaKUX Kak reorpaduueckre HHGOpMAIOHHBIE
cuctemsl (I'HC).

HoBu3Ha naHHOTO HCCeNOBaHUS 3aKI0YaeTcs B KOMIUIEKCHOM IOAXOA€ K HM3YyYEHHIO0 3eMellb
CEJIbCKOXO03SCTBEHHOT0 Ha3HaueHUs! ANIMaTUHCKOM o01acTu ¢ ucnoib3oBanueM [ UC-texnonoruii. B padote
BIIEPBBIC MPOBEACH aHAIN3 IUHAMUKH 3€MEIbHOrO (JOHA PEeTHOHA TMOCie aAMUHUCTPATUBHOTO pa3/IeICHUS
obnactu B 2022 roay Ha AnmatuHckyro U JXKetsicyckyto o0nactu. Oco0oe BHUMaHUE yIeJIeHO TPUMEHEHUIO
I'MC st MOHUTOpPUHTA COCTOSTHUS MTOYB, aHATIN3a YPOKAHHOCTH U ONITUMHU3ALIMHU UCTIOJIb30BAHUS 3€METbHBIX
pecypcoB. B uccienoBanum Takxke mpeiokKeHbl MPAKTUIECKUE PEKOMEHIAIUH TI0 YCTOMUNBOMY pa3BUTHIO
CEJIbCKOTO X03sIiiCTBa pernoHa, OCHOBaHHbIE Ha JaHHBIX KapTorpadudeckoro ananuza 1 SWOT-ananusa.

Lenbro ccne10BaHus IBISIETCS M3YUSHHE 3eMeTTb CETbCKOX031iCTBEHHOT O Ha3HaUEHU s AJIMaTHHCKOMN
obnactu ¢ wucnonp3oBaHueM [ MC-texHONMOTUI M BBISBICHHUS KIIOYEBBIX MpPOOIEeM U pa3pabOTKH
pEeKOMEHIalni TI0 UX YCTOWYUBOMY HCIIOIB30BAHUIO.

Jlnst tocTrKeHUs TOCTaBICHHOM 11eNd B paboTe peliatoTes CiaeayIole 3a1a4u:

1. IlpoBecTn aHaIM3 TMHAMHUKH 3eMeJIbHOTO (oHmIa AMaTHHCKON oOmactu 3a nepuos ¢ 2019 mo 2023
rOJl, BKJIIOYasi U3MEHEHHUsI, BbI3BAHHbIE aIMUHUCTPATUBHBIM pa3ielieHueM 00JIacTH.

2. O1eHHUTh TEKyIllee COCTOSHUE CEIbCKOXO3AMCTBEHHBIX 3€MElb, BBISBHUTH OCHOBHBIE MPOOJIEMBI U
YIpO3Bbl, TaKKE KaK Jerpajanus Mo4B U HeXBaTKa BOJIHBIX PECYPCOB.

3. Pazpabortars kapTorpaduyeckue MaTepualbl, OTpaXkarollue pacipeieleHre MOCEBHBIX TUIoNaiel 1
YPOKANHOCTH CENBbCKOXO3SIICTBEHHBIX KYJIBTYP 1O paiioHaM 00JIacTH.

4. IlpoBectu SWOT-ananu3 sl ompeseNieHus: CUIBHBIX U CIaObIX CTOPOH CENbCKOro XO3SHCTBA
peruoHa, a TakyKe BO3MOXKHOCTEH U YIpo3 ISl €r0 Pa3BUTHSL.

5. Tlpeanoxxute peKOMEHAAlMU MO YCTOWYMBOMY HCIIOJIb30BAHUIO 3EMENBHBIX PECYPCOB, BKIOYAS
BHEJPEHHE COBPEMEHHBIX TEXHOJOTUH, Pa3BUTHE OPOCUTEIHLHON MHPPACTPYKTYPHI U MEPHI [0 COXPAHEHHUIO
TJI0JIOPOJIUS TIOYB.

HccnenoBanne uMeeT Ba)KHOE MPAKTHUECKOE 3HAYeHUE Ui AJIMAaTUHCKOW 00JIacTH, TJie CeNbCKOe
XO3SIICTBO SIBISIETCSl OAHOM M3 KIIOUEBBIX oOTpacieil skoHoMukH. McnomszoBanue ['MC-TexHonorwuii
MO3BOJIIET HE TOJIKO MOBBICUTH d()(PEKTUBHOCTH HUCIIOJIB30BAHUS 3E€MENBHBIX PECYpPCOB, HO U 00ECIEYHTh
UX COXPAHHOCTH JIJIs Oy yIIHX MOKOJIeHUH. Pe3ynpTaTsl paboThl MOTYT OBITH UCTIOJIB30BAHBI AJIs pa3padOTKU
CTpaTeruii pa3BUTHUSl arpapHOTO CEKTOpa, MJIAHHUPOBAHUS MHQPPACTPYKTYpPHI U MPHUHITHS YIPaBIECHYECKUX
pelIeHni Ha perHOHaTIbHOM YPOBHE.

Jns AnmatuHCKOW 00NacTH, TAe CENbCKOE XO3SMCTBO SIBISIETCS OJHOM W3 KIIOYEBBIX OTpacieit
SKOHOMUKH, Hctonb3oBanrue [ MC-TexHOomoruil OTKphIBAaeT HOBBIE MEePCIEKTHUBBL. OHU MO3BOJISIOT HE



TOJIBKO MOBBICUTH 3()(HEKTUBHOCTH MCIIOJIb30BAHUSI 3€MEJIb, HO U 00ECTIEYUTh UX COXPAHHOCTh JUIsSl Oy Ty LIHX
nokosieHuil. Hanpumep, ¢ nomompsto I'IC M0kHO BBIABIIATE yU4aCTKHU, IOABEPKEHHBIE 3PO3UH WU 3aCOJIEHUIO,
U CBOEBPEMEHHO NPUHUMATh MEPHI 110 UX BoccTaHOBIEHUI0. Kpome toro, 'IC-texHomorum nomoraror B
IUTAHUPOBAHUU UH(PPACTPYKTYPBI, 4TO 0COOCHHO BayKHO JIJIsl Pa3BUTHS CeIbCKUX TeppuTopuii [Longley u np.,
2021].

B coBpemenHoMm Mupe, rie nudpoBu3anus oxBaThiBaeT Bce cdepbl xku3HH, ['MC-TexHomoruu
CTAaHOBATCA HEOTHEMJIEMOM YacCThIO CEJIbCKOro Xo3siiicTBa. VX INpuMEHEHHE I03BOJISIET NEPEUTH OT
TpaJIMLINOHHBIX METOJIOB BEIEHUS CEIBCKOr0 X0351ICTBa K TOUHOMY 3€MJIE/IEIINIO, OCHOBAHHOMY Ha JaHHbIX U
aHAJIMTHUKE. DTO 0COOEHHO aKTYyaJIbHO JJIsi AIMaTHHCKON 001aCTH, T7Ie COUeTaHHE BHICOKOTO arporoTeHIHaa
Y COBPEMEHHBIX TEXHOJIOTUH MOKET CTaTh OCHOBOM JJIsl yCTOMYMBOIO pa3BuTHs perrnoHa [Weng, 2010].

Paznenenne Anmatunckoil obmactu B Kaszaxcrame mpoumsounuio B 2022 roxy. B pamkax
aJIMUHUCTPATUBHO-TEPPUTOPUATBHOM peOpMBbl, HANIPABICHHON Ha ONTUMM3ALIMIO YIPABICHNUS PETHOHAMH,
AnmatuHCKas 00acTh OblIa pa3/iesieHa Ha 1B OT/IeIbHbIe 00JacTu:

1. AnmatuHckas 001acTh — COXpaHWJIA CBOIO IEHTPAJIbHYIO YacTh C aJMUHUCTPATUBHBIM LIEHTPOM B
ropone Konaes.

2. XKetbicyckas o0nacTh — ObUIa BbIJIEJNIEHA M3 COCTaBa AJIMaTHHCKON OOJIACTH € aJIMUHUCTPATUBHBIM
LIEHTPOM B ropoze Tanaplkopras.

Paznenenue AnMaTuHCKON 00JIaCTH Ha ABE OT/ICJIbHBIC aIMUHUCTPATUBHBIC €IMHULIBI — AJTMATHHCKYIO
u JKetpicyckyto o0nactd — ObLIO OOYCIOBIEHO HEOO0XOAMMOCThIO Oosiee 3()(PEeKTHBHOrO ynpaBiIeHUS
pecypcamMu U yCKOPEHUSI SJKOHOMHUYECKOT0 pocTa B perroHe. JKeTbicyckas 00J1acTh, pacloioKeHHas! B FOXKHON
qacTu ObIBLICH ATMaTUHCKOM 001acTH, 00J1a1aeT YHUKAIbHBIMU IPUPOTHBIMHU YCIOBUSAMHU, KOTOPBIE JAETIAI0T
€€ KJIFOUEBBIM PETMOHOM JIJISl Pa3BUTHSI CEJILCKOTO X0341HCTBA, TYPU3Ma U JIOTUCTUKH.

XKetpicyckas 001acTh SBISIETCS OJHUM U3 BEYLIUX arpapHbIx pernoHoB Kazaxcrana. braronpustHsiit
KJIMMAT U IJI0JOPOHBIE MOYBBI CIIOCOOCTBYIOT BhIPAIIMBAHUIO 3€PHOBBIX, OBOIIHBIX U MJIOJOBBIX KYJIbTYP.
Paznenenune mo3Bonawiio Oojiee LENEHANPABICHHO Pa3BUBATh arpONPOMBIIUICHHBIH KOMILJIEKC, BHEIPATH
COBPEMEHHBIE TEXHOJIOTMH U YBEJIMYUBATh SKCIIOPTHBIN OTEHIIMAN CEJIbCKOXO03HCTBEHHOM MTPOTYKIUH.

FOxHbIe paiions! XKeTbicyckoit 001acTu, BKIIOYask TaKUe NPUPOAHbIE JOCTONPHUMEYATENIbHOCTH, KaK
03epo AJakoib U ropHble MaccuBbl JKyHrapckoro Asaray, NpUBJIEKAlOT 00JIbIIOE KOJIMYECTBO TYPUCTOB.
Paznenenue o61acTu ciocoOCTBOBAIO YIyUILIEHHIO MHOPACTPYKTYPBI U Pa3BUTHIO TYPUCTUYECKOT O KI1acTepa,
YTO IIOJIOKUTENIBHO CKA3aJI0Ch HA DKOHOMUKE PETHOHA.

MarepuaJbl 1 METOAbI

Ocoboe BHMMaHUE MpHU Pa3/eieHUU oOjacTeld ObLIO yJIENIEHO COXPAaHEHHIO MPUPOJHBIX PECYpPCOB
U SKoJoruyeckoro OanmaHca. Jlns aHanmu3a M3MEHEHUH B CTPYKType 3eMesbHOro (onna AJIMaTHHCKON
obmact nocie e€¢ pasjesieHuss Ha AIMaTHHCKYIO0 M JKeThICycKyro 001acTé ObUIM HMCIIOJIb30BaHbl JaHHbIE
AQHAJINTUYECKUX OTYETOB, IPENOCTABIECHHBIX MMUHUCTEPCTBOM CEIbCKOro Xo3saicrea M Komurerom 1o
yIpaBJIeHUIO 3eMelbHbIMU pecypcamu Kaszaxcrana. Taxoke ObUTM M3y4eHbl CTAaTHUCTHYECKUE JAaHHBIE 3a
nepuog ¢ 2019 mo 2023 rox, orpakarouuye JMHAMUAKY PAacIpeAeIeHUs 3eMeb 110 KATETOPUSIM.

OCHOBHBIMU METOJJAMU UCCIIEOBAHUS CTaAJIN:

1. CpaBHUTEIBHBIN aHAIU3 — /IS BBISIBJICHUS U3MEHEHHH B CTPYKTYype 3eMellbHOro (hoHaa A0 U mocie
paszeneHus o0nacTH.

2. Craructuyeckass oOpabOTKa MAHHBIX — JJIs1 OLEHKH JAMHAMHUKHU IUIOLIAJEH 3eMelb pa3iuyHbIX
KaTeropHii.

3. Kaprorpaduueckuii ananus — ajs BU3yaiu3aluy U3MEHEHUH B paclipe/ielIeHuH 3eMEIbHbBIX PECYPCOB.

BaKHBIM aCIIEKTOM MCCIIEJOBAHMSI CTAJIO UCIIOJIB30BAHNUE OTKPBITHIX JAHHBIX, KOTOPBIE TPEIOCTABIISIOT
JOCTYI K aKTyaJlbHOH MHPOPMALIMU O 3eMEJIbHBIX pecypcax, KIMMaTUYECKUX YCIOBHIX U UH(PACTPYKType
[Dubovyk, 2017; Reynolds, 2007; Byraesckuii u np., 2019]. OTKpbITbIE TaHHBIE, TAKUE KAaK CIyTHUKOBBIE
CHMMKH, KapTorpapuueckue MOIIOKKH U CTaTUCTUYECKHUE OTYETHI, MMO3BOJISIOT MPOBOAUTH KOMILJICKCHBIH
aHaJIU3 U JIeJIaTh BBIBO/Ibl, OCHOBAHHBIE Ha JOCTOBEPHON MH(POPMAIIMH. ITO OCOOCHHO BaXKHO JIJIsl PETHOHOB,
7€ JOCTYII K JAHHBIM MOKET ObITh OTPaHUYEH.

Kaprorpaduueckuii anaaus SBiIsieTCst OJTHUM U3 KIFOUEBbIX METOZ0B B COBPEMEHHBIX reorpauueckux
U 9KOJIOTHYECKUX HCCllefloBaHUAX. B HacTosee Bpemst oH npuodperaer ocoOyro akTyalIbHOCTh Osiarogaps
pa3BuTHIO reonHpopMannoHHbIX TexHoiorui (I'MC) n 1ocTynHOCTH IPOCTPaHCTBEHHBIX JaHHBIX [L[BeTKOB,



2020; Zhu, 2014]. DToT MeTOA MO3BOJISET HE TOJBKO BU3YaIH3UPOBATh JaHHBIC, HO U MPOBOAUTH TITYOOKHIA
aHaJIU3 MIPOCTPAHCTBEHHBIX 3aKOHOMEPHOCTEH, YTO 0COOEHHO Ba)KHO JIJISl YIIPABIEHUS 3eMelIbHBIMH pecypca-
MU, TUIAaHUPOBAHMS TEPPUTOPUN U MOHUTOPUHTA SKOJIOrMYeCKUX n3MeHeHuil [Kymaraesa u nip., 2024].

Jlns xapTorpadguueckoro aHajm3a B JaHHOM UCCIIEIOBAaHUH OBLTH MCIIOJb30BaHbI TAKUE TTPOTPAMMBI,
kak ArcGISuQGIS, koTophie ABNAIOTCS CTaHAAPTHBIMU MHCTPYMEHTAMHU ISl pAOOTHI CT€OIPOCTPAHCTBEHHBIMHU
JTAHHBIMHU. DTH TIPOTPAMMBI ITO3BOJISIOT:

e Co3znmaBath JieTadbHbBIE KAPThI C UCIIOIH30BAHUEM PA3IMYHBIX CJIOCB JIAHHBIX.
e [IpoBOIUTE MPOCTPAHCTBEHHBIN aHATN3, BKIIFOYAsi HAJIO)KEHHUE CIIOEB, PACUET PACCTOSIHUH M TUTOIIAICH.
e BusyanusupoBaTh U3MEHEHHSI B 3¢MJICTIONIB30BAHUU C TIOMOIIBIO TUHAMUYECKUX KapT U IPaUKOB.

Jlns  momcka wmaTepwalioB OBUIM HWCIIOJIB30BAaHBI OTKPBITBIE HWCTOYHHWKH JIAHHBIX, BKJIIOYAsS
roCy/apCTBEHHbIE T€OMOPTaNIbl U 0a3bl JAHHBIX. DTO MO3BOJHIO MONYYHTh AKTyalbHYI0 WH(GOPMAIHUIO O
3eMEeNBHBIX pecypcax, KIMMaTHYECKUX YCIOBUSIX U HHPPACTPYKTYPE pEerruoHa.

Jlns HarBIIHOTO TIPENCTaBICHUS TIpoliecca pabOThl C TEONMPOCTPAHCTBEHHBIMU JIAaHHBIMHU Ha
pucyHke 1 mokasas mpoiiecc ucrosb3oBanus nporpammsl QGIS. DTOT uHCTpyMeHT mo3BosSET 3PPEKTUBHO
o0OpabaThIBaTh U aHAIM3UPOBATH JIAHHBIE, CO3/IaBasi A€TaIN3UPOBAHHbIE KapThl U BU3YaTH3aI1H.
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Puc. 1. Cxema 00paboTKH IPOCTPAHCTBEHHBIX AaHHBIX B cpene QGIS ¢ ncnonszoBanuem moxyist OpenStreetMap

[Tociie 06pabOTKM MIPOCTPAHCTBEHHBIX JJAHHBIX B TIporpaMmMHoit cpene QGIS ObLT BBIMTOTHEH I€Talb-
HBIM aHaJIN3 U3MEHEHUHN B CTPYKTYPE 3€MJICNOJIb30BaHUS, YTO MO3BOJIMJIO BBISIBUTH KIIIOUYEBBIE NTPOCTpPAH-
CTBEHHBIC TEHICHIINH, THHAMHUKY TpaHChOopMaIMyi TEPPUTOPUN U XapaKTepHbIE 3aKOHOMEPHOCTH UX pa3BU-
tust. IlpoBenéHupii ananm3 oOecneyms OCHOBY JUIsl KOMIUIEKCHOM OLIEHKH TEKYIIETO COCTOSHHS 3eMelb U
00OCHOBaHHMS HANPABICHUH UX PAIMOHAIHLHOTO HCITOIB30BAHUSI.

Jlis moncka u akTyanu3alyy JONOJHUTENbHBIX IPOCTPAHCTBEHHBIX JAHHBIX MCIIOJIB30BAJICS MOIY/Ib
OSM (OpenStreetMap), BctpoeHHsli B QGIS, koTopblil mpeaocTaBiasieT TOCTYI K OTKPBITHIM U MTOCTOSHHO
OOHOBIIIEMBIM KapTorpaduieckum uctounukam [Turner u ap., 2007]. [IpumeHeHe TaHHOTO MOJYJIS TTO3BO-
JIUJIO TIOTYYHTh JACTATHU3UPOBAHHYIO HH()OPMAIIMIO O TOPOKHOM CETH, HACEIEHHBIX IMyHKTAX, JIEMEHTAX



TPAHCIIOPTHOM M COIMANIBHON HHPPACTPYKTYPBI, a TAK)KE UHBIX 00BEKTaX aHTPOIIOT€HHOTO BO3ICHCTBUSI.

NuTterpanus nanabix OpenStreetMap ¢ TeMaTHYECKUMHU U KaJaCTPOBBIMH CJIOSIMH oOecrieumnna Ghop-
MHPOBaHHE KOMIUIEKCHBIX KapTorpaduiyecKux Mojeie W HamIsJHBIX BU3yaIu3aluil, YTO 3HAYUTENBHO T0-
BBICHJIO MH(OPMATUBHOCTH MPOCTPAHCTBEHHOTO aHAJIN3a U IOCTOBEPHOCTD MOyUYEeHHBIX pe3ynbTaroB [Ustin
u ap., 2021].

Jlns aHanmm3a Takke ObLTH MCIOJIb30BaHBI MOIOKKH C KapTOrpapUIecKUMU TTPOSKITUIMHU, BKITIOYAS
CIYTHUKOBbIE CHUMKH U TOTOrpadudeckue KapThl, YTO MO3BOJIUIIO TOYHO OMPEACIUTh IPAHUIIBI 36MEJIbHBIX
Y4acTKOB M MX KaTEeropuu. ITO 0COOEHHO Ba)KHO IS OLIEHKH M3MEHEHH B paclpeieNieHuH 3eMellb Tocie
aIMUHUCTPATUBHOTO Pa3JIeIeHH 00IacTH.

Kaprorpadudaeckuii aHamm3 Takke BKIIFOYAET UCIIOJIb30BAaHUE TAHHBIX JUCTAHITMOHHOTO 30HIUPOBAHUS
3emiu (/133), Takux Kak CIyTHUKOBBIE CHUMKH CPEIHET0 M BHICOKOTO pa3pelIeHus. DTH TaHHbIE TTO3BOJISIOT:

e OILICHUTh COCTOSTHUE PACTUTEIILHOTO IMMOKPOBA U BBIIBUTh U3MEHEHHUS B 3€MJICTIONIb30BaHUH.

e [IpoBecTH MOHUTOPUHT CEIHCKOXO3IUCTBEHHBIX YTOIUH, BKITIOUAs OIIEHKY YPO>KaliHOCTH U BBISIBIICHHE
MPOOJIEMHBIX YYaCTKOB.

e AHATM3WPOBAaTh HW3MEHEHUs B JaHAmadTe, BBI3BAHHBIE TNPUPOJHBIMA WM AHTPOIIOTEHHBIMHU
(dhakTopamu.

Huxe npencrasnena tabnuna (1), oTpaxkaromias TUHAMHUKY pachpeleieHusl 3eMeNb pa3IeIeHHON
AnvatuHckor oOnactu 3a 2019-2023 roxpl. JlaHHBIE TaONMIBI IMO3BOJISIOT OICHUTH BIHSHUE
aJIMMHHUCTPATUBHOIO pa3JelieHus] Ha CTPYKTYpPYy 3€MENbHOro ()OHAA W BHIIBUTH KIIIOYEBBIE TEHACHIIMU B
MCIIOJIb30BaHUU 3€MEIbHBIX PECYPCOB.

Tabnuna 1. CtpykTypa 3emensHoro ¢ponaa AaMaTuHCKOW obmacTu mo kareropusm 3a 2019-2023 rr.,
TBIC. T

3emin npombinuieHHoctd, [ O ¢ o 6 o
. 3emMaumu
CeNbCKOXO3SMCTBEHHOTO .. TpaHCIOpTa, CBsi3M M MHOTrO | oxpansiembix | Jlecnoro | Boxguoro
Tepuon HAaCEeJIEHHBIX = 3amaca
Ha3HAYEHUs. HECENbCKOXO3SIHCTBEHHOTO | IPUPOAHBIX | hoHma homnma
MYyHKTOB .
Ha3HAYEHHsI TePPUTOPHIA HUroro,
TBIC. T'a
2023 4526,7 291,7 147,7 962,3 2253 187,5 2140 10508.,9
2022 4310,7 291,7 151 962,3 2253 187,5 2352,8 | 10509
2021 8623,8 723 251,83 1642,7 3750,6 192,1 7173,2 | 22357,2
2020 8332,5 722,6 257,1 1642,7 37522 192,1 7458 223572
2019 8007,4 722,6 2522 1642,7 3695,8 192 7844,5 | 22357,2

JlaHHBIE OTpa’kal0T U3MEHEHUS B CTPYKTYpE 3eMeIbHOro (DOHAA, TPOU3O0IIE/IINE KaK 10, TAK U TIOCTIe
aJIMUHUCTPATUBHOTO pa3zaeneHus odnactu B 2022 roay.

3eMJIn CeNbCKOXO035AMCTBEHHOro Ha3HaueHus. B 2019 rony miomane cenbCKoX03sHCTBEHHBIX 3€METb
coctasisuia 8 007,4 Teic. Ta, a k 2021 rogy oHa yBenuuuiack 10 8 623,8 Thic. ra. DTO CBSA3aHO C aKTUBHBIM
BOBJICUCHHEM B 00OPOT HOBBIX 3eMeJb JIJIS HY /I CEeIbCKOro xo3sicTBa [XKycymnoB u ap., 2025].

Opnaxo noce pazaeneHus o01actu B 2022 roay miiolaabs CeIbCKOX03sHCTBEHHBIX 36MeITb COKPATUIIACh
1o 4 310,7 teic. ra, a B 2023 rogy yBenuuunach 10 4 526,7 ThIC. Ta. ITO 00BICHIETCS MEepepacipeie]IeHIeM
3eMenb MeXAy ANMaTUHCKOM u JKeTpicyckoil oOnacTsiMu, TAe MOCIEAHsSS CTalia OCHOBHBIM IICHTPOM
arpapHoOro npou3BO/ICTBaA.

3emin HaceeHHBIX MYHKTOB. [1nomaas 3eMenb HaCceNeHHBIX MyHKTOB OCTaBaiach cradmibHOM ¢ 2019
1o 2022 rop, cocrasuss 722,6—723 teic. ra. Ognako B 2023 roay oHa pe3ko cokpartuinach 10 291,7 Teic. ra.
DTO CBA3aHO C U3MEHEHHEM aIMUHUCTPATUBHBIX TPAHMI] TIOCTE pa3felieHus: 00JIacTH, B pe3yJabTaTe 4ero
4acTh HACEJICHHBIX ITyHKTOB ObliIa 0OTHeceHa K JKeThIcyckoii 00acTH.

Taxoke 175 BU3yaln3aluy Jaiee mpecTaBiIeHa quarpaMmma 3eMenb AJTMaTHHCKOM 00IacTH

3eMiIM IPOMBILIIEHHOCTH, TPAHCIIOPTA, CBSI3M U MHOTO HECEJIbCKOXO3SIIICTBEHHOIO Ha3zHaueHus. B
2019 roay muomaab 3TUX 3eMenb cocTaBisia 252,2 Teic. ra, a K 2021 roay ona yBenuuuiack 10 251,8 Teic.
ra. [locne pa3nenenus obnactu B 2022 roay miomab cokpatuiachk 10 151 teic. ra, a B 2023 rony — no 147,7
TBIC. Ta. DTO MOKET OBITh CBA3aHO C ONTUMHU3ALUEH HCIIONIB30BAHMS TPOMBIIUICHHBIX 30H U TPAHCIIOPTHOM

UHPPACTPYKTYPBHI.
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Puc.2. lunamuka U3MEHEHHS CTPYKTYPHI 3eMeIbHOTO (oHaa AnmMaTuHCKoit obmactu 3a 20192023 rr.

Oco60 oxpaHsieMble IpUpoaAHbIe TeppuTopHH. [1no1ane 0co60 oXpaHsIeMbIX IPUPOTHBIX TEPPUTOPHI
ocraBanach HemzMeHHOU ¢ 2019 mo 2022 rox — 1 642,7 Teic. Ta. Ognako B 2023 roqy oHa COKpaTuiach
10 962,3 Teic. ra. DTO CBS3aHO C MepepacrnpeieieHueM 3eMellb T0Cie pa3/ieieHuss 00IacTH, IPU KOTOPOM
4acTh OXpaHSAEMbIX TeppUTOpHUil Oblila OTHECEHa K JKeThIcycKoit 061acTH.

3emiu necHoro gouaa. [Inomane 3emens necHoro ¢ponaa B 2019 roxy cocrasnsna 3 695,8 Thic. ra, a K
2020 roxy yBenuumnack 10 3 752,2 Teic. ra. [locne pa3aenenus obxactu B 2022 roay IUIOMIA (b COKpAaTUIACh
70 2 253 ThIC. Ta ¥ OcTaJIach Ha 3TOM ypoBHe B 2023 roxy. DT0 00bACHsAETCS NepepacipeieICHUEM JIECHBIX
peCypcoB MEX1y JIByMsI HOBBIMHU OOJIACTSIMH.

3emiu BogHoro (onna. Ilnomans 3emens BoAHOro oHAA OCTaBajach MPAKTUUYECKU HEU3MEHHOM Ha
MpoTsHKeHUH Beero nepuoaa — 192—-192,1 teic. ra. B 2023 roay oHa HeMHOro cokpaTtuiach 10 187,5 Teic. ra,
YTO MOXKET OBbITh CBA3aHO C YTOUHEHHEM T'PaHMIl BOJHBIX 0OBEKTOB MOCIE pa3zeseHus 001acTu.

3emun 3anaca. B 2019 rony mutomane 3emens 3anaca cocrasisiia 7 844,5 Teic. ra, a k 2021 rogy ona
cokparuiach A0 7 173,2 Teic. ra. TO CBA3aHO C aKTUBHBIM BOBJIEUEHUEM 3€MEJIb 3a1aca B X031HCTBEHHBIN
o6opoTt. [Tocne paznenenust odbmactu B 2022 romy IUiomaas 3eMenb 3amaca cocraBuna 2 352,8 Teic. Ta, a B
2023 rony — 2 140 tbIC. Ta. DTO yKa3bIBaeT Ha NPOAOJDKEHUE IIpoLiecca Iepelauy 3eMelb 3amaca B Jpyrue
KaTeropuu.

O6mas momanp 3emensHoro ¢gonaa B 2019-2021 ronmax cocrasmsiia 22 357,2 teic. ra. Ilocne
pazznenenus obsnactu B 2022 rogy ona cokparmiack 10 10 509 teic. ra u B 2023 roay cocraBuina 10 508,9
TBIC. Ta. DTO CBSI3aHO C TEM, YTO Ta0JIMIAa OTPAXKAET JaHHBIE TOJIBKO JUIsl OJHOM M3 JABYX HOBBIX oOjacTeit
(BeposiTHO, ANIMaTUHCKOM 001acTn).

ITo nanubiM Ha 2023 rog, MIOLIAAb 3€Meb CeIbCKOX035HCTBEHHOIO Ha3HAYeHUsI B AJIMAaTUHCKON 00-
JacTu coctaBiieT 4 526,7 ThIC. ra. DTO 3HAYUTENIbHAS YaCTh 3eMEIbHOTO (DOHJIa PErHOHA, YTO MOAYEPKHBAET
BaXHOCTb arpapHOro CEKTOpa Uil SKOHOMHUKH 001acTH.

Hwxe (Pucynok 3) npencraBiieHa JUHAMUKA IJIOIIAIU 3€MeNb CEIbCKOXO35CTBEHHOTO HAa3HAYCHHUS
no obnactsim 3a 1991-2023 roxael AnMaTHHCKON 0OACTH.

3eMJIM CeIbCKOXO3IHCTBEHHOTO Ha3HAue€HUs B AJIMATMHCKOM OOJIAaCTH WIPAIOT KIIIOYEBYIO POJIb B
HSKOHOMHUKE PErvoHa W BCEHl cTpaHbl. DTOT PErHOH 00JaJaeT YHUKAJIbHBIM arpornoTeHIUaloM Oiaromaps
071aronpUATHBIM MPUPOTHBIM YCIOBHM, BKJIIOUAs IUIOOPOJHBIE MTOYBBI, pa3HOOOpa3ue JaH madToB U J0-
CTaTOYHOE KOJIMYECTBO BOIHBIX PECYPCOB. PAaCCMOTPUM OCHOBHBIE ACIIEKTHI, CBA3aHHBIE C 36MJISIMU CEJILCKO-
XO35CTBEHHOTO Ha3HAYEeHUs B AJIMAaTUHCKOM o0nacTu.
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Puc. 3. Jlunamuka miomaan 3eMeib CelIbCKOX03IHCTBEHHOTO Ha3HAUeHUsT ATMaTHHCKO# o0OmacTtu 3a 1991-2023 ron

AHaJIM3 TUHAMHKY TUIOMIAINA 3e€MeIlb CeTLCKOX03SCTBEHHOTO HA3HAYCHHS B AJIMATHHCKOW 00JIaCTH
3a mepuoa ¢ 1991 mo 2023 ron mo3BOJSET BHISIBUTH KJIIOYEBBIE TEHACHIIMHM W W3MEHEHUS, CBS3aHHBIC C
HCIIOJIb30BaHUEM 3€MEITbHBIX PECYPCOB.

B 1991 rony, na moment pacnaga Coerckoro Coro3a, Momaas CEIbCKOX035HCTBEHHBIX 3€METb B
AnmaTHHCKON 00J1aCTH COCTaBJIsIa 3HAUUTEIbHYIO 4aCTh 36MeJIbHOT0 (POH/1a. DTO OBLIO CBSI3aHO C AKTUBHBIM
pPa3BHTHEM CEIIbCKOT'O XO3SMCTBA B COBETCKHM MEPHOJI, KOT/Ia PETHOH UTPAT BAKHYIO POJIb B 00CCIICUCHUHT
CTpaHbI 36PHOM, OBOIIAMHU U (PYKTAMH.

OcHOBHas 4YacTh 3€MeJb HCIOJbB30Bajach JIJIS BBIPANIMBAHUS 3€PHOBBIX KYJIBTYp, a TaKXKe IS
KUBOTHOBOJICTBA.

K 2005 romy Habm0mamoch HEKOTOPOE COKpAICHHWE TUIOMIAJHN CEIhCKOXO3SHCTBEHHBIX 3E€MEIb.
D710 OBUIO CBSI3aHO C IKOHOMUYECKUMU TPYAHOCTIMH nepexoaHoro nepuoga 1990-x romos, korja MHOTHE
CEJIbCKOXO3SUCTBEHHBIC MPEANPHUATHS IPSKPATHIIN CBOIO JICATSIBHOCTD, @ 9YaCTh 3¢MeJIb ObLIa BBIBEJICHA U3
obopora.

B 3T0T nepro1 Takke HavaIHCh MPOIECCHI AeTpaallii 3eMellb, TAKAE KaK dPO3Hs M 3aCOJICHUE, YTO
MIPHUBEJIO K CHIDKEHUIO MTPOTYKTUBHOCTH YaCTH CEIIbCKOXO03SHCTBEHHBIX YTOTUH.

B 2022 rony, nepen pazaeneHuemM AIMaTHHCKON 00J1aCTH, TUIOMIAL CETbCKOX03sHCTBEHHBIX 3€MEITh
coctasistiia 4 310,7 TeIc. ra. DTO OBUIO CBSI3aHO C AKTUBHBIM BOBJIEYEHHEM 3€MEIIL B CEILCKOX03SIHCTBEHHBIN
000pOT M BHEPEHUEM COBPEMEHHBIX TEXHOJIOTHIA 3eMJICTIOJIb30BaHN.

Opnako pasgenenue obnactu B 2022 rogy mOpuUBENIO K IEpPEpaclpesieiieHUI0 3€Mellb MEXy
AnmaTtuHckoi 1 XKeThICyCcKo#t 001acTsIMH, UTO OTPA3MIOCh HA CTPYKTYpE 3eMeNIbHOTO (POHA.

B 2023 roxy mmomaab celnbCKOXO03SICTBEHHBIX 3€Mellb B AJIMATHHCKON 00JIacTH yBEIHUMIIach 10 4
526,7 ThIC. Ta. DTO CBSI3aHO C AKTUBHBIM HCTIOJIB30BAHUEM 3€MEJIbHBIX PECYPCOB M BHEAPEHUEM MEP 10 BOC-
CTaHOBJICHUIO JICTPAIMPOBAHHBIX 3eMEJIb.

OCHOBHOM aKIEHT OBLI CJellaH Ha pPa3BUTHE PACTCHUEBOJCTBA, BKJIOYAs BBIpANTUBAHUE
3CpHOBBIX, OBOIIHBIX H  IUIOJIOBBIX  KYJBTYp, a TakKe Ha  pPa3BUTHE IKMBOTHOBOJCTBA.
B nepron sxoHOMUYecKuX peopm U riepexoia K prIHOYHOM YIKOHOMHUKE HAOFOAI0OCh COKPAIIICHUE IIOMIAIH
CEJIbCKOXO3SIIICTBEHHBIX 3€MEJIb U3-32 CHI)KEHUSI MHBECTUIMM B arpapHblii cextop. C Hauana 2000-x rogos
HAYaJoCh IMOCTEIICHHOE BOCCTAHOBIICHUE CEIIbCKOTO XO3SIMCTBA, YTO MPHUBEJIO K YBEIMUYCHHUIO IO HC-
MIOJTE3YEMBIX 3EMElTb.

CenbCKOXO031CTBEHHBIC 3€MJIM BKJIFOYAIOT TAIIHU, AcTOWIIA, CEHOKOCH M MHOTOJICTHHE HacaK]ie-
Hus. [anmHu MCTIONB3YIOTCS ISl BRIPANTUBAHUS 36PHOBBIX, OBOIIHBIX M TEXHUYCCKUX KYJIBTYp, a TacTOUIIA
— JUTS JKUBOTHOBOJICTBA.

AnmaruHCKas 001acTh XapaKTepU3yeTcss yMepEeHHO-KOHTHHEHTAIBHBIM KJIMMATOM C TETUTBIM JIETOM U
XOJIOTHOM 3UMOM. DTO CO3/1aeT OJArONPUATHBIC YCIOBHS IS BBIPAIIMBAHUS IIIUPOKOTO CIIEKTPA CEIIbCKOXO-
3SIMCTBEHHBIX KYJBTYP.



B pernone npeo0nagaroT 4epHO3eMbl U KaIlITAHOBBIE MOYBbI, KOTOPbIE OTIIMYAOTCS BBICOKMM I1JI0/10-
poaueM. OHaKO YacTh 3eMellb MO/IBEpKEHA JAErpaJallii, BKIIIOUas 3pO3UI0 U 3aCOJIEHUE, YTO TpeOyeT BHe-
JPEHHs Mep M0 BOCCTAHOBJIEHUIO IIOUBEHHOT'O MIOKPOBA.

Taxoke oOnacTb sABIsETCA OJHUM M3 BelylMX pernoHoB KaszaxcTaHa 1o NMpoOM3BOACTBY 3€PHOBBIX
KyJbTyp (IIIEHUIa, SYMEHb), a TaKXkKe OBOIIEH, PPyKTOB M BUHOrpaga. OcoOEHHO pa3BUTO CaJ0BOJCTBO B
IPEArOpHBIX paioHaX.

B peruone pa3BUTO MCO-MOJIOUHOE KHUBOTHOBOJCTBO, OBLIEBOJCTBO M KOHEBOACTBO. [lacTOumiHbIe
YTO/ibsl 3aHUMAIOT 3HAYUTENBHYIO YaCTh CEIbCKOXO35HCTBEHHBIX 3€MEIlb.

YacTh cenbCKOX03HCTBEHHBIX 3eMENIb TOBEPKEHA 3PO3HUHU, 3aCOJICHUIO U OITyCTHIHUBAHUIO. DTO Tpe-
OyeT BHEPEHUSI COBPEMEHHBIX TEXHOJIOIHH 3eMJIETI0Nb30BAHNS U BOCCTAHOBJICHUS TTOYB.

HecmoTpst Ha HanM4Ke BOJHBIX PECYpPCOB, B 3aCYLUIMBBIX pailOHax HaOMonaeTcs 1e(UIUT BOIBI JUIs
OPOLIEHHUS, UTO OTPAHUYMBACT Pa3BUTHE PACTEHHEBOICTBA.

Hcnonb3oBanue ['MC-TexHOMOTUil, CITyTHUKOBOTO MOHUTOPUHTA U JAHHBIX JUCTAHIIMOHHOTO 30HIU-
POBaHUs MMO3BOJISIET ONTUMHU3UPOBATH UCIIOJIb30BAaHUE 3€MEIIb U MOBBICUTh YPOKAHHOCTb.

BHeznpeHne MeTo10B yCTOMYMBOIO 3€MIIETIONB30BAHUS, TAKUX KaK CEBOOOOPOT U UCIOIB30BAHUE Op-
TraHWYECKUX YIOOpPEHUH, TOMOKET COXPAaHUTh II0I0OPOHUE MOYB.

B pamkax naHHOro uccnenoBaHus ObUT MPOBEJCH aHAJIN3 AUHAMUKHU 3€MeEIb CEIbCKOX03AHCTBEHHO-
ro Ha3HAYCHMs, a TAK)XKe OLEHKA UX TEKYILEro COCTOSIHUA M NoTeHuuana. OJHaKo 1isl MOJHOTO MTOHUMAaHUs
POJIM 3TUX 3€MEeJIb B YKOHOMHUKE PErHOHa HEOOX0IMMO PaCCMOTPETh PE3YIIbTATh MX UCIOIb30BAHUS, BKIIHOUAs
JIaHHBIE 0 cOOpe ypokasi CENbCKOXO3HCTBEHHBIX KYIbTYpP. DTO MO3BOJIUT OLIEHUTh, HACKOIBKO YPPEKTUBHO
UCTIOJIb3YIOTCSI 3eMEJIbHbBIE PECYPChI U KaKue (PaKTOPbI BIMSIOT HA UX MPOAYKTUBHOCTb.

Pe3yabTaTsl M 00Cy:KICHUSA

OnHuM M3 KITI0YEBBIX MoKa3arenel 3(pPEeKTHBHOCTH MCMOIb30BaHMs 3eMENb CEIbCKOX03AHCTBEHHO-
ro Ha3HauYEHUs sIBIsETCS ypokaliHOCTh KynbTyp. Ha npencraBneHHoi Huxke kapre (PucyHok 4) oTpaskeHbl
JlaHHBIE 0 cOOpe ypoxKas CeIbCKOX03MCTBEHHBIX KYIbTYp B AIMaTHHCKOM o6iactu. Kapra nmo3BosnseT Bu3y-
aJIN3UPOBaTh paclpeeeHne ypoykaifHOCTH 1o pailoHaM, BBIIBUTh HauboJiee MpoLyKTUBHbBIE TEPPUTOPHH U
OIPEJENIUTh 30HBI, /i€ TpeOyeTcs ylydlleHne METOJJOB 3€MJIETIONIb30BaHMU.
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Puc. 4. TeppuTtopuansHoe pacrpesieleHre BaToBOT0 cO0pa CelbCKOXO3IHCTBEHHBIX KYIBTYP B AJIMATHHCKOM 00s1acTi

AHanu3 NpoCTPaHCTBEHHOTO PACIIPEENICHHs BaJIOBOr0 cOOpa CelbCKOXO3SHCTBEHHBIX KYJIBTYp MO-
KazaJl BBIpQXXEHHYIO TeppUTOpHanbHyto auddepennumanuo. Hanbonpme nokasarenn BajJoBoro coopa sep-
HOBBIX KYJIBTYp 3adukcupoBansl B JKamObiickom 1 EHOekImka3axckoM paiioHax, rae o0beM Mpou3BOICTBA
MPEBBIIIACT cpeHeobIacTHON ypoBeHb Ha 18-25 %. B nanHbIX paifoHax cocpenoroueHo 6onee 30 % obmeit
IUIOIAM 3€PHOBBIX ITOCEBOB 00JIaCTH.

MacnuuHble KyJIbTypbl (B 4aCTHOCTHU MOJCOIHEUHUK) hopmupyrot 1o 40 % BanoBoro cbopa B JKam-
OBLICKOM paiioHe.

MunuMasbHble MoKa3zaTenu HaOmonatoTces B KereHckom u YHrypckoMm paifoHax, I7ie BajoBoil cOop
HIDKE cpeiHeo0acTHOro ypoBHs Ha 35—40 %, 4To CBSI3aHO ¢ OrpaHUYEHHBIMU OPOCHUTEIBHBIMU PECYpCaMH U
CJIOKHBIMH arpOKIMMATUYECKUMH YCIOBHSIMHU.



MacnuyHnbie KyJIbTyphl, TaKH€ KakK MOJICOJHEYHUK, HanOoliee akTUBHO BbIpamuBaioTcs B JKaMObLI-
CKOM paifoHe, TJie cOCpeIoToueHa OCHOBHASI YaCTh MOCEBHBIX IJIOMIAAEH MO/ 3TH KYJABTYPbl. DTO MOAYEPKH-
BaeT CMelHalu3alrio pailoHa B IPOU3BOICTBE MACIUYHBIX KYJIBTYP.

OBomu u OaxyeBble KyIbTypbl HauOonee pacmpoctpaHeHsl B EnOekimmkazaxckom u Kapacaiickom
paiioHax, 4To CBA3aHO C HAJTMYUEM OPOCUTEIBHBIX CUCTEM U ONAaronpHsITHBIX MOYBEHHBIX ycioBuil. Kapto-
denb, Kak O/IHa U3 KIIFOYEBBIX KYJIBTYpP, aKTUBHO BbIpaliuBaeTcs B XKaMOblIckoM U PaiibiMmOekckoM paiioHax.

Kykypy3a, HecMOTpsi Ha MEHbIIIKE TUIOIIAId TOCEBOB, IEMOHCTPUPYET BHICOKYIO YpoxkaitHOCTh B EH-
OEKIIMKa3aXCKOM paiioHe, YTO AeNlaeT e€ BaXKHOU KyJIbTypOH JJIsi KOPMOBOI 0a3bl >KMBOTHOBO/ICTBA.

st 6onee riryOOKOro MOHUMAHUS CTPYKTYPBI CENTbCKOX03HCTBEHHOTO MPOU3BOJICTBA B AJIMAaTHHCKOMN
00J1acTH Ba)KHO HE TOJIBKO PACCMOTPETh YOPAaHHYIO IUIOMIAb KYIBTYpP, HO ¥ POAHATM3UPOBATh paclpeere-
HUE MOCEBHBIX IJIOIaAeH 1Mo paifonam. [ToceBHbIE MIOMAIN SBISIOTCS KIIOUEBBIM ITOKA3aTeNIeM, OTpaxaro-
IIMM MacCIITa0bl CETbCKOXO3SHCTBEHHOMN IeATEIbHOCTH U MOTEHIIMAT PETHOHA /IS TPOU3BOICTBA PA3TIUIHBIX
KyneTyp. Ha ocHOBe nanHBIX 00 0011el yTOuHEeHHOM MOCEBHOM IIoaau Obla co3aana Bropas kapra (Pucy-
HOK 5), KOTOpasi BU3yaJlu3upyeT pacrpeielleHne 9THX TUIOaiel o paiioHaM AJIMaTHHCKON 00nacTy.
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Puc. 5. TeppuropuanbHas quddepeHInanus moceBHbIX MIoNmaneii B AIMaTHHCKON 001acTH
*COCTaBJICHO aBTOPOM

AHanm3 pacnpezesieHHsI TOCEBHBIX TUIOMIAICH TTOKa3bIBACT KOHIICHTPAIIUIO CEIbCKOX03IHCTBEHHOTO
MPOM3BOJICTBA B ICHTPAJIBHBIX M MPEIrOPHBIX paiioHax oOyacTh. MakcumalbHasl IUIOmaab IMOCEBOB
npessimaer 300 Toic. ra B XKaMOblICKOM paiioHe, uTo cocTaBisieT 0koyio 20 % Bcell MOCEeBHON IMIIOLIAAH
peruoHa.

B Enbekmmka3axckoM paiioHe OIS TIOCEBHBIX IUIOMAACH gocturaet 15 %, mpu 3ToM HaOII01aeTCs
BBICOKasi HHTEHCUBHOCTH MCIIOJI30BAHMUS TIAIITHH.

B nepudepuiinpix paiionax (Kerenckuii, PaitbiMOeKcKmif) moceBHas TUIOMIAL HE TpeBbIIIaeT 5—7 %
0T 0011€001aCTHOTO MOKa3aTes.

PesymbraTel  mccrnenoBaHus  AeMOHCTpHPYIOT, 4YTO ['MC-TeXHONOTMHM  SIBISIOTCS  MOIIHBIM
WHCTPYMEHTOM JIJISl aHaJIM3a M yIPaBJICHUS 3eMENIbHBIMU pecypcamu. B OyayiieM ux mpuMeHEHHE MOKET
OBITh PaCIIMPEHO 32 CYET MHTETPALUHU C CUCTEMaMHU UCKYCCTBEHHOTO MHTEIUIEKTA U MAIIMHHOTO O0Yy4eHUs,
YTO MO3BOJIUT HE TOJIBKO aHAJIM3UPOBATH TEKYIEe COCTOSIHUE 3€Mellb, HO U MPOTHO3MPOBATH U3MEHEHUS B
3eMJICTIONI30BAaHIH. JTO OTKPBHIBAET HOBBIE BO3MOXKHOCTH ISl TIOBBIMICHHUS S(PPEKTUBHOCTH CEIBCKOTO
X0341CTBAa I MUHIMH3AIIUHN SKOJOTHYECKUX PUCKOB.

OTH palloHBI, KaK NPaBWIO, WUMEIOT OJAromnpHsITHBIE arpOKIMMATHYECKUE YCIOBUS M Pa3BUTYIO
HHPpaCTPyKTYpy. OHU UTPAIOT KITFOUEBYIO POJIb B 0OECTIEYCHUN PETHOHA CETbCKOX03HCTBEHHOM PO Ty KITHEH.

BoaTux paiionax MOTy T Ha0JIFOJaThCSI OT PAHHYCHHS, CBS3aHHBIE C 3aCYIILTHBBIM KJIMMATOM, HEOCTATKOM
BOJIBI JUTsl OPOIICHUS WM AeTpafanneit mous. /[y OBIIEHHS UX POTyKTHBHOCTH HEOOXOIMMO BHEIPEHUE



COBPEMEHHBIX METOJIOB 3€MJICTIONIb30BAHUS U PA3BUTUE HHPPACTPYKTYPHI.

Kapra Takke no3BOJISIET BBIIBUTH CIIELMAIA3ALMIO pailoHOB. Hanmpumep, HEKOTOpble paillOHbl MOTYT
OBITH OPUEHTHPOBAHBI Ha BHIPAIIMBAHNUE 3€PHOBBIX, a APYTHE — HAa OBOIIY WM MACIUYHbIE KYJIbTYpHI.

BeiBOABI

B nensx KOMIUIEKCHOM OLIEHKH TEKYIIETO COCTOSHUSL M ONPECICHUs CTPATErHYeCKUX HalpaBIeHUN
Pa3BUTHS CEIIBCKOTO X03siicTBa AnMaTrHCKOM oOmactu nmpoBeaéH SWOT-ananus. [Ipumenenne qaHHOTO Me-
TOJIa TIO3BOJIMIIO CUCTEMATU3UPOBATh BHYTPEHHHUE U BHEIIHNUE (DaKTOPBI, OKa3bIBAIOIINE BIUSIHNUE HA (PyHKIIU-
OHHMPOBAaHUE arpapHOrO CEKTOpa PErHOHa, & TAK)XKE ONPEACIIUTh €r0 KOHKYPEHTHbIE IPEUMYILECTBA, OTPAHU-
YeHHsI U MTOTeHIMaIbHbIe PUCKH. Pe3ynbTaTel aHamu3a mpeacTaBiIeHbl B Ta0nuiie 2.

Tabmuna 2. SWOT-aHanu3 cejibCKoro Xo3sucTBa AJIMaTHHCKOM 001acTH

Kateropus Onucanue

CunbHble cTopoHsl (Strengths) CuiibHbIE CTOPOHBI AJIMATHHCKON 00sacTn

1. ATpOKIMMaTH4eCKHEe YCIOBHS BraronpusaTHBIN KIMMaT ¥ IIIOAOPOAHBIC OYBEI AT BHIPAIHMBAHNS 36PHOBBIX, OBOIIHBIX
1 TIJTOJIOBBIX KyJTBTYP.

2. PazButas uH(pacTpyKTypa Hasnare opocUTENIBHBIX CHCTEM M TPAHCIIOPTHOI CETH B KIIIOUEBBIX
CEJIbCKOXO03HCTBEHHbIX pailoHax.

3. [NoTeHnman ;KkMBOTHOBO/ICTBA OO0uMpHbIe NaCTOUIIHBIE YTOAbS AT Pa3BUTUS MACO-MOJIOYHOT'O JKUBOTHOBO/ICTBA.

Cna0sre croponsl (Weaknesses) Cnalple cTOpOHBI ATMATHHCKO 00macTH

1. lerpajanys nous Opo3usi, 3aCOJICHNE U OITyCTHIHUBAHUE B HEKOTOPBIX paifoHax.

2. HemocraTok BOIbI JUIst OPOLIEHHS OrpaHn4eHHBIN JOCTYT K BOJIE B 3aCyIIIMBBIX 30HAX.

3. YerapeBIue METOIbI 3¢MIICTIONb- Huskuit ypoBeHb MexaHU3alMK U HUCTIOJIb30BAHUSI COBPEMEHHBIX TEXHOJIOTHH B

30BaHHS OT/ENBHBIX PaOHaX.

Bo3moxknoctn (Opportunities) Bo3moskHOCTH pa3BUTHS AJIMATHHCKOH 00J1acTi

1. BHenpeHue TOYHOTO 3eMileieNnns [ToBbIIeHNE ypOXKafHOCTH 32 CUET UCIIOJIb30BAHUS COBPEMEHHBIX TEXHOJIOTHI.

2. Pa3BuTHe OPOCUTENBHBIX CHCTEM VYBenudeHne npoyKTHBHOCTH 3aCyIIITHBBIX PAaifOHOB.

3. Pacmmmpenue skcnopra VBenudyeHne 00beMOB SKCIIOPTA CEINECKOXO03SIHCTBEHHON MPOIYKIMH 33 CUET ITOBBIIICHHS
e€ KayecTna.

Vrpossl (Threats) Bo3MoxHbIE Yrpo3bl AJIMaTHHCKON o0nacTn

1. I3menenne knnmara YBenudeHne 9acTOThI 3aCyX M APYTUX SKCTPEMATbHBIX TOTOAHBIX SIBICHUH.

2. KoHKypeHIHUs Ha PhIHKE Bpricokast KOHKYPEHIHS CO CTOPOHBI IPYTHX PETMOHOB M CTPaH.

3. }Ierpaﬂaum{ Io4YB Puck ﬂanbﬂeﬁmero CHHMXKCHUSA IJIOA0POANS U3-3a UHTEHCUBHOI'O 3€MJICTIONIb30BaHUS.

[TpoBenennsriit SWOT-ananu3  cenbCcKOoro  xo3siicTBa  AJIMATHHCKOM — 0OJacTH  TIO3BOJIHII
CHUCTEMAaTHU3MPOBATh KIIFOUEBBIC aCIMEKThI, BIMIIONIME HA PA3BUTHE arpapHOro ceKTopa peruona. Ha ocHose
BBISIBIICHHBIX CHJIBHBIX W CJIA0BIX CTOPOH, a Tak)Ke€ BO3MOXKHOCTEH M YIpO3, MOXKHO CGHOPMYJIHUPOBATh
CTpaTeTHnYeCKHe HAMPABIICHUS JIJIsl JAIBHEHUIIIETO pa3BUTHS CEITLCKOTO XO35MCTBA.

Hcnonb3oBanne COBpEeMEHHBIX TEXHOJIOTHI. BHEApEeHNE TEXHOIOT U1 TOYHOTO 3€MJIENIEIHS, TAKUX KaK
I'MC, nucTaHIMOHHOE 30HIUPOBAHUE U ABTOMATHU3UPOBAHHBIE CUCTEMBI OPOIIICHHS, TO3BOJIUT MOBBICUTH yPO-
XKAWHOCTB U 3P(HEKTUBHOCTH MUCITOJIB30BAHUS 3€MEIIbHBIX PECYPCOB.

1. Pa3Butue opocutenbHON HHPPACTPYKTYpbl. CTPOUTETHCTBO M MOJACPHHU3AINS OPOCUTEIBHBIX CUCTEM
B 3aCyNUIMBBIX PallOHAX MOMOTYT YBEIUYHTHh MPOAYKTHBHOCTH CEIIbCKOXO3SMCTBEHHBIX YTOJAMA M CHU3UTH
3aBUCUMOCTD OT KJIMMAaTHUYECKUX YCIOBHUH.

2. CoxpaHeHHE U BOCCTAHOBIICHHE MTOYB. BHeapenue Mep 1mo 60prde ¢ 3po3ueid, 3acCoIeHUEM U Oy CThI-
HUBAaHHEM II0YB, TAKUX KaK CEBOOOOPOT, UCIOJIb30BAHUE OPTAHMUECKUX YIOOPEHUN W CO3/IaHHE 3aIIUTHBIX
JIECOMOJIOC, OyIET CIOCOOCTBOBATh COXPAHEHUIO TIIIOIOPOIHSI 3€METTb.

3. Tlonnepskka hepMepoB u cenpbxo3npousBoauTeneii. [Ipenocrapnenne 10CTyna K COBpeMEHHOM TEXHH-
Ke, 00y4YeHHe HOBBIM METO/IaM BEJICHHS CEIBCKOTO X035 HCTBA U (DMHAHCOBAS TOACPIKKA IIOMOTYT MTOBBICUTH
KOHKYPEHTOCIIOCOOHOCTh MECTHBIX MPOU3BOAUTEIICH.

4. Pa3BuTHE 2KCIIOPTHOTO MOTEHITMANA. YIIYUIICHHE KaueCTBa MPOIYKIIMHA U CePTUDUKAIUS TT0 MEXKTY-
HapOJIHBIM CTaHJAPTaM OTKPOIOT HOBBIE PHIHKH COBITA /IS CEIbCKOXO3SMCTBEHHOW MPOAYKIIMU AJIMaTHH-
CKOM 00acTH.

5. Apanrtanus K i3MeHEHHIOo Kiumara. Pa3paboTka v BHEAPEHNE KITUMATHYECKU YCTOMYMBBIX CEITbCKOXO-
3STUCTBEHHBIX ITPAKTUK, TAKUX KaK 3aCyXOyCTOWYUBBIE COPTA KYJIBTYP U CUCTEMBI PAHHETO MPEAYIPEKACHHS O
MTOTOTHBIX AaHOMAJIUSIX, TOMOTYT MUHUMH3UPOBATh PUCKH, CBSI3aHHBIE C N3MEHEHHUEM KJIMMATa.



JI71sT yCTICIITHON peain3aliy NpeJiIOKEHHBIX PEKOMEHIAlNN HEOOXO UM MEKANCIUTUIMHAPHBINA MO/~
XOJl, OObEANHSIONINIA yCUITUSI YYEHBIX, (pepMepOB, rOCYIapCTBEHHBIX OPraHOB M YAaCTHOTO CeKTopa. TONIbKO
COBMECTHas paboTa MO3BOJIUT 00ECIEUUTh YCTOMYMBOE Pa3BUTHE CEIBCKOTO XO35HUCTBA, COXPAHUTH MPUPOJI-
HBIE PECYPCHl U MOBBICUTH KAQYECTBO U3HU HAaceNeHUs. AJIMaTUHCKas 00JacTh, 00a/1ai01as YHUKAIbHBIM
arpornoTeHINATIOM, MOXKET CTaTh MPUMEPOM YCIEIIHOTO BHEAPEHUS COBPEMEHHBIX TEXHOJIOTUH U YCTOMYUBO-
O YIIpaBJICHUS 3eMEIbHBIMH PECYPCaMHU.

Hcxomst U3 BCEro BBIIIECKAa3aHHOTO MOYKHO ClIeNaTh BRIBOJ, UTO AJIMATHHCKAs 00JacTh 00nagaeT 3Ha-
YUTEIHHBIM TOTEHIIMAIOM JIJIsl JAJbHEHIIIETO Pa3BUTHS CEIBCKOTO XO3SHCTBA. biaronmpusTHeie MpUPOIHBIE
YCIIOBUS, HAJIM4YUE TUIOJIOPOJIHBIX MOYB U PACTylllee MCIOIb30BaHHE COBPEMEHHBIX TEXHOJOTHIl CO3MAI0T
MIPOYHYIO OCHOBY JIJIS TOBBILIEHUS MPOAYKTUBHOCTU U KOHKYPEHTOCTIOCOOHOCTH arpapHoro cextopa. OnHako
JUIS peaj3aliy ATOro MOTeHIMaia He0OXOAMMO YUUTHIBATh BHI3OBBI, TAKUE KaK JIerpagalis Moy, U3MeHe-
HUE KJIUMaTa U YKOHOMUYECKHUE PUCKH.

YcroitunBoe pa3BUTHE CETBLCKOTO X03sIHCTBA peruoHa TpedyeT KOMIUIEKCHOTO TOAX0a, BKIIOUAOIIEro
KaK rocyJapCTBEHHYIO MOAIEPKKY, TaK U aKTUBHOE y4acTHE MECTHBIX (PepMEPOB U CENbX03MPOU3BOAUTENCH.
TonbkO0 COBMECTHBIMH YCUITUSIMU MOYKHO OO€CIIEUUTH JOJATOCPOUHOE MPOIBETAHUE arpapHOro CEKTopa, 4To,
B CBOIO Ouepe/ib, OyAeT criocoOCTBOBATh SKOHOMHUUECKOMY POCTY M YIIYUIIEHUIO KaueCcTBa KU3HU HACEICHUS
AJIMaTUHCKOI 00J1acTH.
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Onanéaesa /lapuza — npogedenue uccied08anus;

Omapoexosa Apoax, I'ypckuene Bupeurus — ananus ucciedo8anue, pecypenl, KOppeKmuposKa Mamepuaid;
Kymacinosa Axcap — 0630p u pedaxmuposanue mexkcma,

Yeprunzoea Ymum — su3yanu3ayusi OAHHbIX.
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Abstract. In the arid climate of Kazakhstan’s southern regions, the development of pasture livestock
farming directly depends on a stable water supply. Groundwater, as a more reliable source than surface
water, plays a key role in meeting the drinking needs of livestock and farm staff due to climate change and
anthropogenic factors, as well as the problem posed by the transboundary Ili River. The Ili River flows
through two countries, the People’s Republic of China and the Republic of Kazakhstan. This article examines
the results of hydrogeological studies conducted in the Almaty region aimed at assessing the condition and
potential of groundwater in the context of pastureland flooding. An analysis of groundwater quality, salinity,
and flow rates was conducted in various geological settings—foothill plains, sandy massifs, and intermontane
basins. Field surveys included sampling from existing wells and boreholes, assessing the deterioration of
water intake structures, and mapping water points. The results revealed the presence of significant fresh and
slightly brackish groundwater resources, suitable for livestock farming, among other needs. However, critical
degradation of the water supply infrastructure was identified: most wells require reconstruction, and the
level of mechanization remains low, as almost all hydrogeological wells were drilled during the Soviet era.
Measures are proposed to restore and modernize the irrigation system based on up-to-date data, including the
introduction of innovative technologies and enhanced interdepartmental cooperation. Government subsidies
for agriculture, including drilling new hydrogeological wells, reach up to 70 %. The need to restore water intake
structures and implement modern approaches to groundwater management for the sustainable development of
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pasture-based livestock farming is substantiated.

Keywords: pastures, groundwater, irrigation, Almaty Region, hydrogeology, water supply, livestock
farming, water intake infrastructure
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AnHoranusi. Ka3akCTaHHBIH OHTYCTIK aWMaKTapbIHBIH KYPFaK KJIAMAThIHIA KAWBUTBIMIIBIK Mall
IapyallbUTBIFBIH JAMBITY TYPAKThI CYMEH JKaObIKTayFa Tikesel OaianpIcThl. JKep yCTi cymnapbiHa KaparaHaa
CEHIMIIIPEK KO3 PETiHE kep acThl CyJapbl KIMMATTBIH ©3repyl MEH aHTPOIOTCHIIK (aKTopiapra, COHIau-
aK TpaHcIIeKapajblK [1e e3eHiHIH TyapIpaThiH MaceseciHe OaillaHbICTh Majd MeH (pepma KbI3METKepIepiHiH
aybl3 Cy KOKCTTUTIKTEpiH KaHaraTTaHIbIpyJa MaHbBI3IbI pej arkapaabl. lime e3eHi exi en — Kprrait Xabik
PecnyOonukacer xone Kazakcran PecnyOnukachkl apKbpUIBI aFblll ©Tedi. byl Makanama KaibUIBIMIIBIK
XKepIep/IiH cy 0acybl jkarIaibIHIa JKep acThl CyJapbIHBIH JKaFIaiibl MCH QJICyeTiH Oaranayra OarbITTajFaH
AnMaThl 00JIBICBIHIA KYPTi3UITeH THAPOTCOIOTHUSITBIK 3€PTTEYICPAiH HOTHKENEPi KapacThIPbLIA bl OPTYPIIi
TeOJIOTUSUTBIK OpTaliapa—Tay OOKTepiH/IeT1 )Ka3bIKTap/1a, KYMJIbl MACCUBTEP/IC JKOHE Tay apalibIK OacceiHaepe
ep acThl CyJapbIHbIH CallachlH, TY3/IBUIBIFBIH YXKOHE aFblH JKBUIIAMJIBIFBIH Tayaay >Kypri3inmi. Jlamambik
3epTTeyliepre KOJNJIAHBICTAFbl YHFbIMajdap MEH YHFbIMajapjaH ChlHAMa ajy, Cy ally KYPbUIBIMIAPbIHBIH
TO3yBIH Oarajay >KOHe Cy HYKTEJIepiH KapTara Tycipy Kipai. Hamuoicenep mMall mapyanibUIbIFbIHA KapaMIbl
TYIIBI J)KOHE a3/1all TY3/IbI J)KEP acThl CYJapbIHBIH aliTapiIbIKTall peCypCcTapbiHbIH 0ap eKeHiH KepceTTi, Oacka
Jla KQXKETTUTIKTepMeH Kartap. JlereHMeH, cyMeH a0abIKTay HHPPaKYPbUIBIMBIHBIH KYPT TO3Ybl aHBIKTAJIIbI:
YHFBIMaJIap/IbIH KOMIILIIT KaiTa KYpyabl KQKET eTell, all MeXaHUKaJaH/IbIpy JIeHTrell ToMeH OOJIbII Kala
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Oepeni, ce0ed1 OapIbIK IepIik THAPOreoIOTUsIBIK YHFbIManap KeHec noyipinae Oypreutanras. JKaHapTelUFan
JiepeKTepre CyieHe OThIPHIIL, Cyapy *KYHeCiH KaJIbIHA KeNTIPY XKoHE )KaHFBIPTY OOMBIHIIIA IIapaiap YCHIHBLIA/IbI,
COHBIH INIIH/IE€ WHHOBAIMSUIBIK TEXHOJOTHSUIAPAbl €HTi3y JKOHE BEAOMCTBOAPANIBIK BIHTHIMAKTACTHIKTHI
KYIIEUTy. Aybll IIapyaliblIbIFbIHA, COHBIH 1MIIHAE XaHA TUIPOTEONIOTUSIIBIK YHFbIMaNap/bl OyprblUiayFa
MeMIIeKeTTiK cyocunusnap 70 %-ra aeiin sxereni. JKallblIbIMIBIK Mall MIAPYalIbUIBIFBIH TYPAKThl JaMBITY
YIIIH Ccy alny KYpbUIBIMIApbIH KaJlblHA KEITIPY JKOHE Kep acThl cylapblH OacKapyIblH 3aMaHayd TOCUIIEPIH
€HT13y K@XXETTLUIIT1 HEeT13/Ie/ITeH.

TyiiiH ce3aep: xKailblIbIMIap, KEPACTHI CyIapbl, CyIaHABIPY, ATMaThl 00IBICHL, THAPOTEOTIOTHS, CYMEH
XabpIKTay, MaJ MIAPYalIbUIBIFbL, Cy TaPTy KYPbUIBICTAPHI
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AHHoTanus. B yc10BHsX 3aCcyIIITMBOTO KIIMMAaTa FO’KHBIX pernoHoB Kazaxcrana pa3Butie nacTOMIIHOTO
YKUBOTHOBOJICTBA HAIIPSIMYIO 3aBUCHUT OT HATMYHSI yCTOWYUBOTO BofocHabxenus. [lon3emMuble Bofbl, Kak Oosee
HaAEKHBIN UCTOYHUK MO CPABHEHHIO C TTOBEPXHOCTHBIMHU, UTPAIOT KITFOUEBYIO POJIb B 00€CIIeUeHUN MTUThEBBIX
noTpeOHOCTEN CKOTa U 00CTY>KUBAIOIIETO TIEPCOHAA B CBSI3U C IPUPOTHO-KIUMATUYECKUM U3MEHEHUSIMH U
aHTPONOTEHHBIM (haKTOPOM, a TakKe ¢ POoOIEMOii, KOTOpasi BOZHUKAET C TpaHCTpaHWYHOU pekoit Mnu. Peka
Wnu nporekaer mo TeppuTopuu AByX ctpaH, Kutalickas Haponnas PecryOnuka u PecryOnuka Kazaxcran.
B cratbe paccMoTpeHBl pe3ynbTaThl THIPOTeOIOrHUECKUX HCCIENOBAHUN, MPOBEAEHHBIX B AJMATUHCKOM
o0nacTu, HampaBlIEHHBIX HA OIIEHKY COCTOSIHHMSI M TMOTEHIIMAalia MOA3EMHBIX BOJ B KOHTEKCTE OOBOAHEHUS
nacTouIHbIX yroaui. [IpoBenén ananu3 kauecTBa, MUHEpAIU3AIMK U IEOUTOB MOA3EMHBIX BOJ B Pa3IMYHBIX
re0JIOTMYECKHUX YCIOBHSIX — MIPEATOPHBIX PABHUHAX, TECYaHBIX MACCUBAX U MEXXTOPHBIX BHaanHaX. [loneBbie
oOcieoBaHMs BKJIIOUAIN OTOOp MpoO W3 NEHCTBYIOIIUX KOJIONIEB M CKBAaXKWH, OLIEHKY CTETeHH H3HOCA
BOJ103200PHBIX COOPY>KEHUI U KapTUPOBAHHE BOJAOMYHKTOB. Pe3ynbpTaTsl moka3anyu Haaudue



3HAYUTETIBHBIX PECYPCOB IMPECHBIX U CI1a00COIOHOBATHIX MTOJI3EMHBIX BOJI, TPUTOAHBIX B TOM YHCIIC U AT HY KT
KUBOTHOBOJICTBA. BMecTe ¢ TeMm BbIABIEHA KpUTHYECKas Jerpaaanus HHGPaCcTPyKTYpbl BOJOCHAOKEHUS:
Oonblllas 4acTh CKBaXUH TpeOyeT PEKOHCTPYKIMH, a YPOBEHb MEXaHHW3alUU OCTAETCsl HU3KUM, TaK Kak
MOYTH BCE THJIPOTeOJOrHUeckre CKBaKMHBI ObLIH mpoOypeHsl B CoBeTckoe Bpems. [IpemnaratoTcss Mepsl
M0 BOCCTAHOBJICHHIO M MOJEpPHHU3ALIMU CHUCTEMbl OOBOJHEHHS Ha OCHOBE aKTyaJbHBIX JIaHHBIX, BKIIOYAS
BHEJIpEHUE WHHOBAIIMOHHBIX TEXHOJOTUN U YCHUJICHHE MEKBEJOMCTBEHHOTO B3aumojeicTBus. [lo nuHHM
CEJIbCKOTO XO3SIIICTBa, B TOM uHWCJE W JUIsl OypeHUs HOBBIX THIPOTEOJIOTMYECKUX CKBAXKUH CYOCHIIUN OT
rocynapctBa 1oxondt 10 70 %. O6ocHoBaHA HEOOXOIUMOCTH BOCCTAHOBIIECHUS BOI03a00PHBIX COOPYKEHHIM
U BHEAPEHUS COBPEMEHHBIX MOIXOJOB K YIPABICHUIO IMOJ3EMHBIMU BOJAMH JJISl YCTOMUMBOTO Pa3BUTHS
MACTOUIIHOTO KUBOTHOBOJICTBA.

KuioueBble cjioBa: macTOMINA, TO[36MHBIE BOJIbI, 00BOJHEHHE, ATMAaTHHCKAas! 001aCTh, TUAPOTEOIOTHS,
BOJI0OOECTICUEHUE, )KHUBOTHOBOJICTBO, BOJ103a00PHBIE COOPYKEHUS

Jas uutupoBanusi: C.P. Taxues, E.JK. Myprtasun, B.C. CansibekoBa, A.K. Anumraszuna (2026).
OOBogHEHNE MACTOMIN MOA3EMHBIMU BOJaMU Kak (akTop pa3BUTHS OTTOHHOTO >KUBOTHOBOJCTBA B
anMatuHCcKol obnactu// I3nenicrep, Hotmxkenep — MccnenoBanus, pedynbratel. T. 28. Is. 1. Ne 109. Crp.
169-181 [Ha pycc.]. https://doi.org/10.37884/1-2026/17.

KondaukT uHTEpecoB: aBTOPHI 3asBISAIOT 00 OTCYTCTBUH KOH(DINKTA HHTEPECOB.

bnazooapnocme. Dunancuposanue O0anHo20 ucciedoganusi 0Ovii0 obecneveno Komumemom
Hayku Munucmepcmea nayku u gvlcuie2o oopazosanus Pecnyonruxu Kazaxcman: BR 24992885 «HayuHo-
npakmuyeckoe 000CHOB8AHUE YCMOUYUBO20 PA3BUMUS OMEYeCmMBEHHO20 HCUBOMHOBOOCMBA HA OCHOBE
00600HEHUSL NACMOUWHBIX MEPPUMOPULL NOO3EMHBIMU B00AMUY.

BBenenne

B Hacrosimiee Bpems u3 186,4 MIIH ra macTOMIIHBIX TEPPUTOPUIL cTpaHbl, 6osee 56,5 % macTOUITHBIX
YTOJIui HE UCTIONB3YETCsI [0 MPUYMHE OTCYTCTBHS OOBOJHEHHMSI, TO €CTh OTCYTCTBHSI HHKEHEPHBIX COOPYKEHU N
JUTS BOJIOTIOS CKOTA, MUTHEBOTO M OBITOBOTO BOJIOCHAOXKEHHS 0OCITY>KHUBAIOIIETO MePCOHANa.

0Ob600nenue nacmouwy FOxncnoco Kazaxcmana. 11sth oOnactell 10)KHOTO pErvoHa OXBAaTBhIBAIOT
tepputoputo 37 546 000 ra. M3 aux miomanp mactoumy coctapmsier 3 091 816 ra. Hanbonpmas miomass
00BOIHEHHBIX MacTOUII HaxoauTcs B KeTricyckoii o0mactu (4920 Thic. ra), HauMeHbIas — B KbI3bUOp IMHCKOM
obnactu (458,2 Thic. ra). [lpu 3TOM HaubombIIee MOTOJIOBLE CKOTa cofepKuTcs B TypkecTaHCKo#l obmacTu
(4872816 romoB), HammeHnbliee — B Koibuopaunckoi (499080 romor). OOmee BogomoTpedsIeHHE,
COOTBETCTBEHHO, HambOousbiiee — B JKerbicyckoit oGmactu (10573,46Thic. M3/TOA) W HaWMEHbIIEE B
Kei3butopanuckoii — 4476,33 teic. M*/ron (pucyHok 1). M3 Hux mioraap nactoumt cocranisieT 3 091 816 ra.

[To manHbIM MUHHCTEpPCTBA CENBCKOTO XO03sHCTBa, B pecnyOmuke a0 60,0 % mactouin 3HayaTcs
OOBOJIHEHHBIMH Ha MPOTsbKeHUU Oosiee 10 mocieqHUX JIET, YTO HE COOTBETCTBYIOT JE€HCTBUTEIHLHOCTH.
[Tocne AMKBUIAIIMHM TOCYJAPCTBEHHBIX U KOJUIEKTHBHBIX (OPM COOCTBEHHOCTH B CEIBCKOM XO3sICTBE
MHOTHE 00BEKTHI BOJHON HHPPACTPYKTYPHI HA MACTOUIIHBIX TEPPUTOPHUAX OKA3ATUCH OECXO3HBIMU U BBIIIUTH
u3 cTposi. B 3asBIeHHOI mporpamme BIIepBbIE B YCIOBHUSIX HE3aBUCUMOTO TOCYJapCTBa pacCMaTpUBAIOTCS
po0GsieMbl 0OBOIHEHHUS MACTOUIIHBIX TEPPUTOPUI U pa3pabaThIBA€TCsl HAYUYHO-TPAKTUYECKOEe 0O0OCHOBaHHE
YCTOWYMBOTO Pa3BUTHUS OTEUECTBEHHOTO JKUBOTHOBOJICTBA HA OCHOBE OOBOJAHEHUS TACTOUIITHBIX TEPPUTOPUI
MIPECHBIMU ¥ MaJIOMUHEPAIN30BAHHBIMU MOA3EMHBIMH BOJAMH.

[mo6anpHbIe 00BbEMBI TOA3EMHBIX BOJI, UCIIOIB3YEMBIX JJIsi BOJOMOS CKOTA, HEBEUKU 110 CPABHEHHIO
c oObeMaMu, UCIONB3YEeMbIMU JIJISi OPOLICHHS] KOPMOBBIX KYJIBTYp [UIsl ckoTa. OpolraemMoe Mpou3BOJICTBO
KOpMOB cocTaBiseT 98 % BoabI (MOBEPXHOCTHOM 1 MOJI3€MHOI1 ), HCTIONIb3YEMOM JIJIs CKOTa, a ocTaBiuecs 2 %
BOJIbI HCIIOJIB3YFOTCS JUTSL TUThSL M OXJIAXKICHUA. B MUpe, 10 SKCIIEPTHBIM OlleHKaM, 264 KM® TTOBEPXHOCTHBIX
Y TIOJI3EMHBIX BOJ] B TOJ UCTOIB3YETCs JIIsl MPOU3BOJCTBA KOPMOB, YTO COCTABIISIET MPUMEPHO MATYIO YacTh
o0miero oobemMa moTpedIsieMoil BOIBI AJI arpapHOro CEKTOpa M MEHee TPETH BOJIbI, MCIOJIb3YEeMOU IS
MIPOJI0BOJILCTBEHHBIX KyJbTyp [Kacenos u nip., 1989: 209].

Jns Kazaxcrana mactOuIla SBISIOTCS BaKHBIMH TPHUPOJHBIMU pecypcaMu, Tak Kak Ha Haiel
TEPPUTOPHUU C IPEBHUX BPEMEH PA3BUTO KUBOTHOBOJICTBO, B TOM YHCII€ U OTTOHHOE.
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Puc. 1. O66o0nenue nacmouw Hocnoeo Kazaxcmana, 6 mom uucne u no Aimamunckou oonacmu

OCOOEHHOCTBIO €CTECTBEHHBIX MACTOMWII SBISAETCS CE30HHOCTh MX WCIOJIb30BaHUS. YIENbHBIA BEC
neTHUX mactoui coctapisut 30 %, BeceHHe-oceHHUX — 43 %, 3umHuX — 12 % u xpyrorognuseix — 1 2 %.
OcBoeHue MacTOUI CBA3aHO C COCTOSIHUEM MX OOBOJHEHHOCTH, C POCTOM KOTOPOW yBEITHUMBACTCS BBIXOA
KUBOTHOBOYECKOH mpoaykiuu [OmOaeB u nip., 2023: 36-48; Ycumbaes u np., 2024: 358-367].

MHorue 3acyliIiBbIE U TOTYy3aCyIUINBbIE MACTOUIIA MOJHOCTHIO 3aBUCST OT IOCTYMA K MOA3EMHBIM
BOJIaM JUTSI TTOJICP KaHUS TMTHEBOM BOJIBI IS CKOTA. [ MIaporeosornyeckue CKBaKMHBI CIOCOOCTBYIOT Oolee
BBICOKOMY K09()(DUITMEHTY ITOTOJI0BbSI, YeM MPOIYCKHAs CIIOCOOHOCTD MACTOMIIL C TOUKH 3pEHHSI €CTECTBEHHOM
pPacTUTENLHOCTH JIJIS BHITIAcA CKOTA, & TAK)Ke KOHIICHTPUPYIOT CKOT BOKPYT CKBaXKHH.

B xonne 80-x romoB Ha Tepputopuu pecrnyonuku 115 muH ra mactOum 6p10 0OBOIHEHO 3a CUET
MOA3eMHBIX BOJ. Ha macTOMIIHBIX TEPPUTOPUAX UMENOCH 36 THIC. INAXTHBIX U 24 ThHIC. TPyOUaThIX KOJO/LIEB,
8 ThIC. Ipy/OB U KomaHei, 50 ThIC. KM KaHAJIOB U 2,2 THIC. 00BOTHUTEIBHBIX BOAOMPOBOAOB, (PAKTUUECKHIA
BOZI0OTOOP TIpH 3TOM cocTaBisut 13,4 m*/c (422,0 MiH. M*/TOJT), HO K KOHILy CTOJICTUSI CHU3WIICS TIOYTH B TPH
pasa 10 4,02 m*/c (126,8 min. M*/ron) [Tokrap u ap., 2025: 420-428; CeiapikoB, 1999: 284; Tazhiyev u np.,
2025; Adenova u np., 2023: 482].

B coBpemeHHBII mepuoa HM3-3a HU3KOTO YPOBHS PEMOHTHO-IKCIUTYyaTallMOHHBIX PAa0OT €KETOaHO
CIHUCBIBAIOTCS THICSYM OOBOTHHUTEIHHBIX COOPYKEHHI, peKOHCTPYKIH TpeOyroT 70-80 % u3 HUX. YpOBEHb
MEXaHHU3aIMH COCTABIISIET 9y Th Ooubiie 80 %. OOBOIHEHNE TACTOUIIL, B IIEJIOM, HE 00SCTICUNBALT MOTPEOHOCTH
BCE BO3PACTAIOIIETO TOTOJIOBBS CKOTA, HE TOBOPS YK€ O TPOBEIACHUU MEPONPHUSATHH IO YBETUYECHUIO
MIPOIYKTUBHOCTH €CTECTBEHHBIX M CO3/IaHUIO KYJIBTYPHBIX MACTOUIIHBIX YTOIHMA.

HapammBanne o0bEMOB 3a00pa MOI3EMHBIX BOJ TMOTpeOyeT, MOMHMO pOCTa 4YMCiIa Hauboiee
HAIEKHBIX COOPYKEHUH — BOJ03a00PHBIX CKBAXHMH, NMPUMEHEHUs Oojiee 3(P(PEKTUBHOTO 0O0OPYIOBAHUS
IUIS. BOJOTIOIbEMA, TPUMEHEHUS] TEXHOJOTHYECKHX CXEeM OYHMCTKHM M TOATOTOBKM BOJHBIX PECYpPCOB JIO
HOPM IUTHEBOT'O BOJOCHAOKEHHS 00ECTIeUMBAIOIIET0 HHTEHCH(PHUKAIINIO OTTOHHOTO )KUBOTHOBOJICTBA. J{71st
OIIPECHEHMS] MUHEPAJIM30BAHHBIX BOJ] CYIIECTBYIOT CUCTEMBI, B KOTOPBIX MIPUMEHSETCS OJTHA U3 CIEAYIOMINX
TEXHOJIOTUI: TUCTUIUIALUS, OOPATHBIM OCMOC, DJIEKTPOANAIIN3, BRIMOPAKUBAHUE U HOHHBII OOMEH.

Ha macTOMIIHBIX TEpPUTOPHUAX CTpPaHBI IS OOBOJHEHHS OTTOHHBIX IMACTOMIN M XO3SIMCTBEHHO-
OBITOBBIX HYK[ B OTJAJICHHBIX MOCEJKaX, HE UMEIOMINX JOCTYI K IEHTPAIM30BaHHOMY BOJOCHA0KEHUIO U
3aracoB MPECHOM BOJBI, UCIIOIB3YIOTCSI TEXHOJIOTMH OIMPECHEHUS COJIOHOBATHIX (MUHEPAIN30BaHHBIX) BOJI.
Hcnonp30BaHue ONMPECHUTENBHBIX 00PaTHOOCMOTHYECKHX YCTAaHOBOK MPOM3BOAUTEIHLHOCTHIO 10 10 M*/4yac
IIMPOKO PACHIPOCTPAHEHO CPEIU KPECThIHCKUX XO3SUCTB [ BOAOIOS CKOTA M OBITOBBIX Liesie. Microip3ytoTes
YCTaHOBKHM Ha OCHOBE 0oOparHoro ocmoca Mpanckoro, Kuraiickoro n Kazaxcranckoro mpousBojcTBa ¢



MOTPEOHOCTHIO B ANIEKTPUUECTBE 70 5 KBT.Yac U padoTarolire Npy UCXOAHON MuHepanu3anuu ot 1 1o 10 r/m.

MeToabl 1 MATEPHAJIBI

PernonanbHble SKCIEAUIMOHHBIE THAPOTE€OJIOTHYECKUE WCCIEAOBAHUS TEPPUTOPUN AJMAaTHUHCKON
obnactu ¢ 0TOOPOM IPOO MOA3EMHBIX BOJ TSl XUMHKO-JIa00PATOPHBIX UCCIIET0BAHUIN TPOBEICHBI JIsI OLIEHKH
COBPEMEHHOTO COCTOSHUSI OOBOJTHEHUS TACTOUIIIHBIX TEPPUTOPHIL.

Ha pucynke 2 nokasaHa TeppuTopus UcclieZloBaHUU (AJIMaTHHCKasi 00JacTh).

B npennonesoii nepuos, Ha OCHOBE apXUBHBIX U OMYOIMKOBAHHBIX JAHHBIX 110 pacHpeesieHUuIo 00-
BOJIHEHHBIX MMACTOMIII, 0 KOJIMYECTBY, MECTOMOJIOKEHHIO U TeorpaduuecKuM KOOpAUHATAM BOAOITYHKTOB; MO
pacrpeiesieHuI0 ¥ BOJ0OOTOOPY BOJ03a00PHBIX COOPYKEHHM OBUTM COCTAaBJICHBI KaTaJIOTW KOOPJWHAT CKBa-
KMH ¥ 00BOJTHUTEIIBHBIX KOJIOIIEB, pa3paboTaHbl MpeIBAPUTEIBHBIE KapThI-CXeMbl MapIIPYTHBIX 00CIe10Ba-
HUH B TpaHMIaX aIMUHUCTPATUBHBIX PailoHOB 00JIacTH.

HazewmHble 3KCTIETUITMOHHBIC HUCCIISIOBAHMSI IIPOBEICHBI B IEPHOJ ¢ CEHTSIOPs 110 OKTs0ph 2024 Tona.

B AnmaruHckoi 061acTi B IIpoliecce MoJIeBbIX MapIIpyTOB 00CiIe0BaHO 15 MIaXTHBIX KOJOALEB, 16
ckBaXMH U | ponHuk. [IpoTsiKeHHOCTh MapIIpyTOB COCTaBUA 2,3 ThIC. KM, MapIIPyTaMH OXBAaY€HbI TEPPUTO-
pun JKamObLICKOTO, Winmniickoro, Banxarckoro, EHGEKIIMKA3aXCKOToO 1 Viirypckoro paiioHoB obnactu. Beero
06110 0T0OpaHO 32 TPOOBI BOJBL.

AKTOEE
. OBMbICH .

- TeppHTOpHS
AIMAaTHHCKOM
00J1aCTH

Puc. 2. Tepputopus uccieoBaHuH (AJIMaTHHCKAsI 00JIACTh)
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Puc. 3. Kapra mapuipyTHOro o0cinejoBanus 1o AJIMaTHHCKON 00nacTi

B XamoObuickoMm paiioHe o0cenoBaHbl 4 CKBRXHH U 8 KOJIOICB, PACIIONIOKEHHBIX BOJHM3M HACEIICH-
HBIX TyHKTOB KypThl 1 Kanmenrens, otobpano 12 mpo6sr Boasl. B MnniickoM paiioHe mpoBeneHo o0ciesno-
BaHWE 2 CKBOXUH M | pOIHUKA, PAaCTIONIOKEHHBIX Ha 3anajHee ropoaa Konaes, oroOpansl 3 mpoOsl Bojbl. B
banxamickoM paiiore o0cienoBaHbl 2 CKBAXHHBI H 6 KOJOIEB, PACTIONOKEHHBIE BOM3HM HACEIICHHBIX MTyH-
kToB Musubl, bupnuk n bakanac, oroOpansl 8 mpo0 Bojbl. B Viirypckom paiione o0cienoBaHbl 2 CKBaKUHbI
u 1 xonoxern, oroOpansl 3 mpoOs! Boasl. B EHOekIMKazaxckoM paiioHe 00cie0BaHbl 6 CaMOHU3IMBAIOIIAECS
CKBa)KUHBI, PaCTIONIOKEeHHbIEe BOIM3U HaceneHHbIX myHKToB [llenek u KeipOanrabait, u orobpaHo 6 mpoO BOJIBI.

YacTh CKBaXHMH U KOJIOJIIIEB TAKKE UCTIOIB3YIOTCSI MECTHBIMHU KUTEIISIMU JTsl X031 CTBEHHO-OBITOBBIX
HYXI.

Pe3yabTarsl U 00cy:KIeHHE.

bnaronpusiTHas Mo cBOMM MPUPOAHO-KIMMATHYECKUM U COLIMATIbHO-I)KOHOMHUYECKUM yCIIOBUSM AJl-
MaTHHCKasi 00J1aCTh UMEET BCE HEOOXOAUMBIE MPEANOCHUIKH ISl HHTEHCUBHOTO Pa3BUTHUSL OTTOHHOTO KHBOT-
HOBOJICTBA. 371€Ch UMEIOTCS BBICOKOITPOAYKTHUBHEIC ITACTOUINA U HEOOXOMUMEBIC TOOPOKAYeCTBECHHBIC TIOA3EM-
HBIE BOJIHBIE PECYPCHI.

['uaporeonornyeckas kapra AJIMaTUHCKOTO OOJIACTH, M300paxxEHHAsl HAa PUCYHKE 4, MPEICTaBIsSCT
co0oi kapTorpauyecKyio MOJelb, OTPAXKAIOIasi yCIOBUS 3aJieTaHus], 3aKOHOMEPHOCTH pacIpeesieHus 1
(dbopMupOBaHUs IOA3EMHBIX BO/I.

BononocHble TOpU30HTBI U KOMILUIEKCHI, 30HBI pa3ziioma: | — YeTBepTUUHBIN alIFOBUATIBHBIN KOM-
mekc. [lecku, mecyanble CyINIMHKM, CyIJIMHKM, Tajbka, TpaBUl-ranbka; 2 — YeTBepTUUHBINA altOBUATIb-
HO-TIPOJIFOBUAJIBHBIN KOMIUIEKC. BallyHHbIE U rpaBUiiHbIE TaJIbKHU, IECKU, IPOMEKYTOUHBIE CIIOU CYIJIMHKOB,
recyaHble CyNMHKY; 3 — YeTBepTUUHBIN 03€pHO-AJLTIOBUAIBHBIN KOMIUIEKC. [lecku, CyITIMHKH, CYyIJIMHKM,
JIMHBI; 4 — 30HA TPEUIUHBI JOKeMOpUickux HenuddepeHIIMpoBaHHBIX Mae030MCKUX TOPO/I.

CrnaHipl, KBapIUThl, aprHJUIUTBI, THEHCHI, 5 — 30HA pa3pylLIeHHs] pa3HOTO BO3pacTa, Mpeumylile-
CTBEHHO MHTPY3HUBHBIX MOPOJI. [ paHUTBI, rpaHOAMOPUTEL. MeCTHBIE BOJOHOCHBIE TOPU30HTBI M KOMIUIEKCHI:
6—Heoren (N, N, N, ). [IpoMexKyTO4YHBIE CIIOM NECKA, IPABHSA CPEU IIMH. [ MIPOreoIornIeCKUe €ANHHULIBL,
pacripeieniéHHbIE JIMHEWMHO. 30HbI Pa3JIOMOB: 7 — BOJOHOCHBIE TOPU3OHTHI; § — TEPPUTOPHUS THAPOTrEOI0-
TUYECKU HE UccieoBaHa. MuHepanu3aius moI3eMHbIX BOJI IIEPBLIX BOJOHOCHBIX TOPU30HTOB M KOMIUIEKCOB
noBepxHocTH 3emiu, r/1: 9—<1 r/m; 10—1-3 r/m; 11—3-10 r/m; 12—10-25 1/11; 13 — rpaHuIia moa3eMHbIX
BOJI C pa3HOI MUHepanu3aluen. J[BrkeHne moa3eMHbIX BOA: 14 — THIPOU30THIICH ¢ A0COTIOTHBIM YPOBHEM
TPYHTOBBIX BOJ, M; 15 — HampaBiieHHE [TOTOKA IPYHTOBBIX BOJ MEPBBIX BOJOHOCHBIX TOPU30HTOB M KOMILIEK-
COB C MIOBEPXHOCTHU 3€MIIH.
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Puc. 4. Tunporeosnoruueckas kapra AJIMaTHHCKOIH o0iacTu

Tlacmbuwnvle maccugvl 6 npedenax obaacmu pazeumol HaUbOLEe WUPOKO U 3AHUMAIOM 6Ce 2e0MOp-
gonocuueckue paiionwi.

[IpenropHeie pailoHbl OXBaThIBAIOT MPEATOPHBIE paBHUHBI CEBEPHBIX CKIOHOB Mite Amnaray, Tepckei
u Kynreii Anaray, Ketmens u Hebosnbine miomaam ceBepo-Boctounoi yactu Ily-Mneiickux rop (ocHOBHas
yacTh oTHOcuTCs K JKamObuickoii o0nactn). CTpyKTYpHO JAaHHBIN TeppuTopus npeacrasiser codoit Koma-U-
JIEHCKYI0 MEXTOPHYIO BIIaJIMHY — TUIIMYHBIA MHOTOSIPYCHBIN O0acceliH MOA3EMHBIX BOJI, 3aKJIIOUEHHBIN MEX 1y
ceBepHbIMU ckiIoHamMu TstHb-11ans u roxHbIMU cKiIoHamMu JKeTbicy Anaray. CeBepHYyIO 4acTh OOJIACTH 3aHU-
maet obmmpHast KOxxno-ITpubanxamnickast BiaJuHa, 3aHsATast IECYaHbIMU ITYCTBHIHAMH.

[TacTOumIHBIE MacCUBHI IPENTOPHBIX TeppuTopuii Mite Anaray, xp. KeTMeHs 3aHUMarOT IJI0CKUE paB-
HUHHBIE YYaCTKH C OTJEJbHBIMU HEPOBHOCTSIMHU peibeda ¢ YKIOHOM B CTOPOHY A0JUHBI p. Mine. Mectamu
OHHU TIEPEMEXKAIOTCS € MOJISIMHU, HA KOTOPBIX BO3JEIBIBAIOTCS PA3JINYHBIE CEIbCKOXO3HCTBEHHBIE KYIBbTYPHI,
Oazupyrolyecs na MoJIUBe MOBEPXHOCTHBIMU BOJAMHU. 3/1€Ch LIMPOKO Pa3BUThI KaK IPYHTOBBIE, TaK U apTe-
3MAaHCKHE BOJBI.

['pyHTOBBIE BOJIBI 00pa3yIOT MOTOKH MOA3EMHBIX BOJI, HAIIPABJIEHHBIE OT TOP B CTOPOHY JOJIHH pek Wie
u Komna. IIprypodeHbl OHM B OCHOBHOM K aJUIFOBHAJIBHO-IIPOJIFOBUAJIBHBIM BaJIyHHO-TaJI€YHUKaM IIPEATOPHBIX
nuiei(oB 1 NecYaHo-rajJeyHUKOBBIM 00pa30BaHUSIM MPEATOPHBIX PAaBHUH, K TaJI€YHUKOBBIM aJTIOBUAIbHBIM
OTJIOKEHUSIM PEYHBIX JOJHMH. MOIIHOCTh BOJOHOCHBIX TOPU30HTOB paziuuHa. Ha mpearopHom meiige B
OTJIIOKEHUSAX KOHYCOB BBIHOCA OHa MakcuMaibHas — 400-500 M, a y mogHOXHM TOp Koseoercs ot 20-25
no 50 m (Mne Anaray). Kak npaBuio, Ha paccrostaun 16-20 kM OT Top, Omarogapsi CHIKEHHUIO a0COTIOTHBIX
OTMETOK TTOBEPXHOCTHU 3€MJIM, YPOBHU TPYHTOBBIX BOJI OKa3bIBAIOTCS OT HEE B HETIOCPEICTBEHHON OIM30CTH,
Y OHU BBIKJIMHUBAIOTCS, 4aCTO (POPMHPYS MaJible BOJOTOKH TUIIA «Kapacy» WM Ca3bl — CUJILHO yBIa)KEHHBIE
YYaCTKH 3€MJI, BBIAEIAIOIINECS NHTEHCUBHOM TPaBSIHUCTON PaCTUTEIBHOCTBIO.



Ha pucyHke 5 moka3aHa KapTa pacrioJIOKEHHS THIIOB TACTOMIIHBIX MacCHBOB B IpejesiaX AJIMaThH-
CKOM 00JIacTH.

KAPTA TMNOB NACTEHLLHLIX MACCUBOB
ANMATHHCKOWM OBNACTH
Macwima6 1:2 500 000

NAHOWA®TbI

| HuameHHsie
BOAC TUNOB MACT
; DerynaunonHeie COOPYKEHMA - MACCHBOB
ANMATHHCKOW OBNACTM (%)
m; BbicokoropHble ®  TpyGuarwit 3

m CpepgHeropHble = WaxTHei
ﬂﬂﬂﬂ HuakoropHble
Mpearoprsie 86 666

TUNbl NACTBMLUHbLIX MACCUBOB

- ﬂyrosble CpeaHeroanyHbie 3NakoBO-pasHOTPaBHbIE U PA3HOTPaBHO-3NAK0BbIe nacrﬁm.u,a 1 CeHOKOCbI,
MHOTAAa 3aKyCTapeHHbie, C d)pal'MEHTaMlﬂ Nnecoe 1 BbiXOAQ0B KOPeHHbIX NOpoa

- NyroBeie BLICOKOTOpHBIE PA3HOTPABHO-3M1aKOBLIE NacTOMLLA C BBIXOAAMU KOPEHHBIX MOPOA U OCLINAMK

:l NecocTenHbie 1 CTeNHbIE KOBLINEHO-Pa3HOTPABHO-TUMYAKOBLIE C NONbLIHHBIMK NacToMLWamM1 M 3Nakoso-
PasHOTPaBHbIMKU CEHOKOCaMU

l:] CrenHble, NYCTBIHHO-CTENHBIE W NYCTLIHLIE CONEHOMNONLIHHLIE, CONEHOMNONLIHHO-CONAHKOBLIE NacTéuwa

l:l MyCTbIHHO-CTENHbIE U NYCTbIHHLIE CEPONONbIHHO-AEPHOBUHHO3NAKOBbIE, CEPONNbIHHO-3(heMepoBbIe,
CEpononbIHHO-CONAHKOBLIE NAcToMLWA

:] MycThIHHO-CTENHBIE, NYCThIHHbIE CONAHKOBbIE W CONAHKOBO-NOMbIHHbIE C NpeobnaaaHem GuiopryHa
nacTéuia ¢ CepononbIHHO-AEPHOBUHHO-3112KOBbLIMM, NONBbIHHO-3(EMEPOBLIMM, OAHONETHECONAHKOBLIMU

- HuanHHbIe, AONWHHBIE NYrOBbIE 3NAKOBbIE WHOMAA 3aKyCTapeHHbIe CEHOKOCH! C NONbIHHBIMUK 1
CONAHKOBLIMK NacTéuwamm

MecyaHble NYCTbIHHBLIE KYCTaPHUKOBO-NOMbIHHBIE, Kycrapaukoao-adaemepoahle, CONAHKOBO-
KyCTapHWKOBbIE W paBHWHHbIE YepHOCaKCaynoBO-CONAHKOBbIE nactéuwa

- BeicokoropHble nyroebie koGpe3vesbie U OCOKOBbIE NACTGULLA C Pa3HOTPABHO-3MAKOBbLIMU,
TUNYEKOBO-PA3HOTPABHBIMM, BBIXOAAMMN KOPEHHbIX NOPOA, OCHINAMK

Puc. 5. Kapra pacrnonoxeHus THIIOB MACTOMITHBIX MACCHBOB B Mpe/ieax AJIMaTHHCKOW 00IacTH

Bo10o6HIpHOCTS BOJOHOCHBIX TOPU30HTOB KOJIEOIETCsl B IIMPOKUX IMpeaesiaXx: MaKCUMallbHasl Mpo-
M3BOJIUTENLHOCTh CKBXKUH B MPUPEUHBIX YYacTKax M Ha nepudepun KOHycOB BbIHOCA jocTturaet 530 i/c,
MUHUMAaJbHASI — Ha MEX/IyPEUYHBIX U BO3BBIIIEHHBIX YYaCTKAX, CIOKEHHBIX CBEPXY MEIKO3eMaMH U CyTIINHU-
CTBIMM TpyHTamMH — 3—5 j1/c. bosbiioe 3HadyeHue st 0OBOAHEHUS MACTOUI M BOJOCHAOKEHUS HACEIEHHBIX
MIyHKTOB UMEIOT MMO/I3¢MHbIE BOJIbI KOHYCOB BBIHOCA, PEYHBIX JIOJIMH M 30H BBIKIIMHUBAHUS. DKCIUTyaTalus ux
3[1€Ch MOXKET OCYLIECTBIATHCS IIAXTHBIMH KOJIO/IIAMHU B MECTaX OJIM3KOro 3ajieraHus UX ypoBHs. JTo nepude-
pUitHbIE YYaCTKH KOHYCOB BBIHOCA, I7I€ INTyOMHBI 10 BOJIbI He mpeBbimaeT 10 M, a eciiu niry0ke — HeNTyOOKUMU
ckBaknHamu (30-60 m). BecpMma addexTrBeH METO KanTa)xa HUCXOIAIUX HCTOYHUKOB U MHOTOYHCIICHHBIX
POJHUKOB, 0COOEHHO B JJOJMHAX MHOTOYUCIIEHHBIX PEUEK, MEePECEKaAoNX NPEArOpHY0 HAaKJIOHHYIO paBHU-
HY, & TAaK)K€ POIHUKOB, BHITEKAIOIINX IO Nepruepur KOHYCOB BhIHOCA. MuHepanm3anus Boas! 0,2—0,5 1/,
Ha y4acTKaxX HErTyOOKOTO 3ajieraHusi OHa MOBBIIAETCs 10 1—2 /11, cocTaB THAPOKApOOHATHBIN KaIbIIUEBBIN.

[IpenropHeie paBHUHBI CEBEPO-BOCTOUHOrO ckioHa [lly-Mneickux rop B aJullOBUAIBHBIX U JIETIOBU-
AJIbHO-TIPOJIFOBHAJIBHBIX OTIOKEHUSIX COAepkKAT JOOpOKaYeCTBEHHBIE MO3EMHBIE BOJIbI, IPUTOIHBIC 1151 00-
BOJHEHHUs macTOuII. JIuTonornuecky BOJOHOCHBIE TOPU3OHTHI MPEACTABICHbI CYyNEeCIMU CO 3HAYUTEIbHBIM
KOJIMYECTBOM I1I€OHSI, IPECBbI, TpaBHsl U TajabKu. MoLTHOCTE OTIoKeHHH cocTaBisieT 10—-60 M. [myOunb! 3a-



JIeraHus BOJ U3MEHAOTCA OT 1—3 10 20-50 M. Pacxonsl CKBaxXKMH u3MeHsA0Tcs ot 0,5 1o 10 j1/c npu noHmxe-
HUU YpOBHS Bozbl Ha 5—15 M. 1o kauecTBYy BOIbI C1ab0COIOHOBATHIC ¢ MUHEpanu3anuen ot 1 1o 3 r/u, nmpu
Cy/b(paTHOM HATPHUEBOM U CMEIIAHHOM aHHOHHOM COCTaBe.

Hanopnsie Bozibl paciipocTpaHEeHbl BO BCEX OTIIOKEHUSX Me3030i-KaliHo30ickoro uexia. Haubomnee
BO/IOOOMIIBHBI YETBEPTUYUHBIE, BEPXHEITMOIICHOBBIE, ITaJICOTCHOBHIE, BEPXHEMEIIOBHIE U IOPCKHUE OTIIOKCHHS.
B Koma-Ietickom 6acceiine 001asi MOITHOCTh OOBOAHEHHOH TOJIIN YETBEPTUIHBIX OTIOKECHUH, COMEpIKa-
IIMX HanopHele Bozbl, Jocturaet 400-500 m. I'yOuna 3aneranus nmoa3eMHbIX Boa uzmensercs ot 30-50 mo
300—400 m. Harmopsl B BOZOHOCHBIX TOPU30HTAX TEM OOJIbIIE, YeM TIIyOKe 3ajieraeT BOAOHOCHBIM TOPH30HT.
Bonsr npecusie (0,2—0,5 /1), ruapokapOoHaTHBIC KanblueBble. [|eOuThl ckBaxkuH coctapmsitoT oT 20 g0 50
7°/c Ha camom3iuBe. B BocTouHO-Tasnrapckoit BiiaJuHe CKBaYKMHBI HA CAMOM3IIMBE JIAIOT OT 5 710 25 J1/C mpec-
HOM BOZIBI TUAPOKAPOOHATHOTO KAbIIMEBOTO COCTABA.

[Tnaro Kapoi pacnionoxeno mexay LLy-Unelickumu ropamu u 3anaausiMu otporamu JXKetsicy Anaray.
DTO0 paBHHUHA, B IIEHTPE KOTOPOW OOHAXKAIOTCs Majeo30ickue moposl. [loa3zeMHbie BOIBI PacpOCTPaHEHBI
HE MOBCEMECTHO. B ueTBepTUYHBIX aJTIOBUANILHO-IEIIOBUAIBHBIX OTIIOKEHUIX B CopOyakcKoil 1ernpeccuu
OHM BCKPBITHI CKBaXMHAMU Ha ITyOnHax oT 2 1o 30 M. Munepamm3anus ux nécrpas. [Ipeodbnagaror cinabomu-
Hepanu3oBanHble (1-3 1/11) Boasl cynbdarHoro HaTpueBoro coctaBa. Ha yuactkax HermyOokoro (MeHee 3 M)
3aJIeTaHus TPYHTOBBIX BOJl UX MUHEpaiu3amus noseimaercs 10 48 r/n. Pacxonsr Bononynkros ot 0,1 10 0,3
71/c. 3anachl OA3EMHBIX BOJI BOCTIOHSIFOTCS TOJIBKO B KOPOTKUH TIEPHUOJT BECEHHETO CHETOTAsTHUS.

B HEOTCHOBBIX M MEJIOBBIX OTJIOKCHHSX IMOA3EMHBIC BOABI BCTPEUAIOTCS B Jiorax Ha Tiryoune 5-10
M. Munepammzanus ux nécrpas — ot 0,7 1o 6 1/1. [Ipeobnagaror cynbhaTHO-XIOPUIHBIE HATPUEBBIE BOIBI
¢ cyxuM ocTtarkoMm 3—5 r/n. TpemuHHbIe BOABI B 3P dY3UBHO-0CATOYHBIX OTIOKEHUSIX MalIe030s] BCKPBITHI
ckBakrMHamu B Jory Ulymikansl 1 Ha 10)KHON OKpauWHE IJIaTo, OHU TaK»Ke BBIXOJST Ha MOBEPXHOCTh B BUJIE
UCTOYHHKOB B onuHe p. Une u y 03. CopOynak. Jlebutsl BomomyHkToB 110 0,1 11/c. Boas! mpecHbie u cnabdoco-
JIOHOBATbhle C MUHEpanu3anuei 1-3 r/m, ruapokapOOHATHO-CYIH(PATHOTO HATPHUEBOTO COCTABA.

byrpucro-rpsposas paBuuHa FOxuoro IlpuGanxamibs sBasieTcs KpyHnHeHIIeld MyCThIHHON W MOy-
IIyCTHIHHOW TEPPUTOpPUEH PErroHa U UCIOJIB3YeTC sl KaK MPeKpacHble MacTOUIIIHbIE MACCUBBI, 0COOCHHO IS
3UMHHX MecsieB roga. Crona BxoasT necuanbie MaccuBbl JKyankyM, Taykym, Capbeitaykym, CapbleCUK-AThI-
pay u psia Apyrux Oojee Menkue oOuiel riomanpio okoio 4 MiH. ra. Penbed nanHoi Tepputopuu Oyrpu-
CTO-TPAJIOBBIN U KPYITHOTPSIIOBBIN, HA AKJATMHCKOM U bakaHacCKOM MaccHBax OH, B OCHOBHOM, BOJTHUCTBIH,
PAaBHUHHBIN U JIUIIIb MECTAMHU OCJIOKHEH HEBBICOKUMU TPsiIaMH U OyTrpamu.

['pyHTOBBIE BO/IBI 37I€CH UMEIOT CaMO€ IUPOKOe pacrpocTpanenre. OHU TPUYPOUEHBI K YETBEPTHY-
HBIM aJUTIOBUAIIEHO-03EPHBIM OTJIOKEHUSM, MIEPEBESTHHBIM B BEPXHEH 4aCTH 30JIOBBIMU MPOIECCAMU U TPE/I-
CTaBJICHHBIM [IPEUMYIIECTBEHHO MEJIKO3EPHUCTHIMU MTEKAMH C PEIKUMHU MPOCIOSMHU TIIHH, CYTJIMHKOB U CyTIe-
ceil. B ceBepo-3amaiHOM HanpaBiIe€HUU MIMHUCTOCTh Pa3pe30B Bo3pacTaeT. B coBpeMeHHOM allmoBUaIbHOM
nonune p. Mne (B 10)kHOM "yacTu, OukKe K MPeAropHbIM paBHUHAM) TPYHTOBBIE BOJIBI 3AJIETAIOT B pa3HO3Ep-
HUCTBIX MECKaX, MECTAMU C IPUMECHIO TPaBUsl, MOIIHOCTHIO J0 MEPBBIX JECITKOB METPOB. MOILIHOCTB BOZIO-
HOCHBIX TOPU30HTOB B KO’KHOM M LIEHTPAJIbHOU YacTAX neckoB CapblecuK-AThIpay Ha IMPOTE MoceykoB ba-
kaHac U Akkym jnocturaet 200-250 M u nocreneHno ymenbinaercs 10 50—40 M B HanpaBieHuu K 03. banxarn
[OnnacerHOB 1 11p., 2025: 174—-181; Murtazin u ap., 2022: 143—155; CepumbetoB u np., 2018: 412; Anenosa
u ap., 2024: 75-83].

['myOuna 3aneranusi ypoBHSI BOABI B 3aBUCUMOCTH OT peiibea MECTHOCTH MU3MEHSIETCS B IIMPOKHUX
npezenax. B MeXrpsaoBbIX MOHMKEHUSAX OHA TOCTUTAET 5 M, a mox Oyrpamu u rpsigamu — 10—-15 M. Bomusu
03. banxam, B nonuue u gensre p. Ve rpyHTOBBIE BOJBI BCKpBIBalOTCs Ha TiyOuHe He Oonee 3 M. Ha baka-
HAaCCKOM paBHMHHOW Teppace M B MEXIPAJIOBbIX MOHMKEHHSIX NIeckoB CapbleCUK-AThIpay ITyOMHA O BOJIBI
HECKOJIBbKO Oobine U focturaet 5—10 m, mox 6yrpamu u rpsaamu — 10-30 M. B kpynHOTps10BOM niecuaHOM
MaccuBe JXyaHKyM, IPeICTaBISIONIeM COO0M BRICOKHIA TEPPACOBUIAHBIN YCTYII, TaXKe B MEKIPSTOBBIX TTOHU-
KEHMSIX TIOA3E€MHAasi BoJa BCKpbIBaeTcs Ha rmyonHax 1o 100-130 M, a Ha rpsiax Ta BEIMYUHA BO3PACTAECT
B 1,5-2 paza. B MeXrpsaoBbIX MOHMKEHUSIX KPYMHOTPSAAOBOTrO MecuaHoro maccuba CapbITaykyM ITyOMHa
3aJIeraHus MOJI3EMHBIX BOJI YBEJIIMUMBAETCS 110 MEPE yAaleHus OT p. Mie, 1 OHM BCKpPBIBAIOTCS CKBaXKUHAMU U
kosonnamu Ha rryounax 30—50 M B monmxkeHusx u 30—100 m Ha rpsnax u 6yrpax. B npenenax bakanacckoit
1 AKIaTMHCKOM IpeBHEATIOBHAIBHBIX PABHUH NpeodiianatoT ryornHsl 5—10 M. B HaamoliMeHHBIX Teppacax
p. Wne rpyHTOBBIC BOJIBI YCTAHABIMBAIOTCS Ha TIIyOnHEe 6—12 M.

MuHepanu3anusi TPyHTOBBIX BOJI TECYAaHBIX MACCHBOB KOJICOJIETCS B IIMPOKUX MPEEIax B 3aBUCUMO-
CTH OT HCTOYHUKOB U YCIIOBHH muTaHus. [IpecHbIe BOABI C MHHEpanu3auei 10 1 v/
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Boposa6GopHeie coopymeHns
+ Tpy6uartbii

«  WaxtHbiA *  MEeCTOPOXAEHUS NOA3EMHbIX BOA C MWHepanuaauven ao 11

- MyCTBIHHO-CTENHBIE, NYCTBIHHBIE CONAHKOBLIE W CONAHKOBO-NONLIHHLIE ¢ NpeoBnaganuem GuiopryHa nactéuwa c
€epononbIHHO-AEPHOBUMHHO-3NAKOBLIMU, NONBIHHO-3(hEMEPOBLIMU, OAHONETHECONAHKOBLIMU

. JlecocTenHesle 1 CTEenHbIe KOBbINbHO-Pa3HOTPaBHO-TUMYAKOBbLIE C NONbIHHBEIMK NacToMLIaMKU U 3NaKoBO-Pa3HOTPaBHLIMM
~ CEeHoKocamun

) CrenHble, NYCTbIHHO-CTENHbIE U NYCTbIHbIE CONEHONONbIHHLIE, CONEHONONBIHHO-CONAHKOBLIE I'IEICTﬁMI.I..la

—— MYCTLIHHO-CTENHBIE 1 NYCTBIHHLIE CEPONONBLIHHO-AEPHOBUHHOZNAKOBLIE, CEPONMbIHHO-3hEMEPOBLIE, CEPOMNONBIHHO-
~~ consiHKoBble nacTbuula

BHCOKOI'OPHHB nyroebie KOGPSSHQBHQ W OCOKOBbIE I'IHCTSHI.LIH C pa3HOTpPaBHO-3NakoBbIMWA, TUNYAKOBO-PA3HOTPABHLIMK,

" BBIXOAAMM KOPEHHBIX NOPOA, OCHINAMM

—— MecyaHsie NYCTHIHHbIE KYCTAPHUKOBO-MONLIHHLIE, KYCTAPHUKOBO-3(heMepOBLIE, CONAHKOBO-KYCTAPHUKOBLIE U PABHUHHBLIE
T YepHOoCakcaynoBo-CONAHKOBLIE nacrﬁnula

JlyroBbie CpeaHeroanyHbIE 3NaKoBO-Pa3HOTPABHBIE M PA3HOTPABHO-3NaK0BbIE NACcTOMLLA I CEHOKOCHI, MHOTAA 3aKyCTapeHHbie,
“ ¢ (hparMeHTamMu NECOB W BLIXOA0B KOPEHHbIX NOPOA

JlyroBbie BbICOKOrOpHBIE pa3HOTPABHO-3NakoBbIe NacToMLa C BbIXOAAaMM KOPEHHbIX NOPOA M OCkINAMA
= NPUroAHbLIMK ANA X03ARCTBEHHO-NUTLEBOrO BogocHabxeHus, ¢ npeobnagaiowein Mudepanusauueid o 1 r/n U BOIMOXHOR
NPOM3BOAUTENEHOCTBIO SKCMNYATAUMOHHBIX CKBaXUH A0 5 nic

= NPUroaHLIMK ANA X03ANCTBEHHO-NWTEEBOrO BogocHabweHus, ¢ npeobnagaowein MuHepanusauueit 0o 1 r/n M BO3MOXHOMR
NpPOM3BOAMTENBLHOCTLIO BKCNNYaTaUMOHHbIX ckBaxuH 5-10 n/c

i NPUroaHLIMK ANA X03RNCTBEHHO-NUTLEBOrO BogocHabxenus, ¢ npeobnagawen muHepanuaaumein 4o 1 r/n 1 BO3IMOXHOW
NPOU3BOAMTENBHOCTLIO AKCNMNyaTaLUMOHHBIX ckBaxuH 10-30 nic

= NPUrOAHBIMK ANS X03AACTBEHHO-NUTLEBOrO BOAOCHabkeHus, ¢ npeobnagatowen MuHepanuaaumein Ao 1 r/n 1 BOIMOKHOM
NPOU3BOAUTENBHOCTLIO AKCMNYaTAUMOHHBIX ckBaxuH 30-50 1 Gonee nic

OrpaHM4eHHO NPUrOgHLIMKM ANA X03IANCTBEHHO-NUTLEBOrO BogocHabkeHnn 6e3 onpecHeHWn W NOBCEMECTHO C ONPECHEHWEM C
MUHEepanusauumein Ao 3 r/n 1 BOIMOXHON NPOU3BOAWUTENBHOCTBIO AKCNNYaTaUMOHHbIX CKBaXUWH A0 5 nic

OrpaHW4eHHO NPUIoaHBLIMKM ANA X03RNCTBEHHO-NUTLEBOrO BogocHabxeHnA 6e3 onpecHeHUA U NOBCEMECTHO C ONPECHEHWEM C
MUHepanusaumen 4o 3 r/n v BO3MOXHOW NPOU3BOAUTENBHOCTBIO BKCMNYaTauMoHHbIX ckBaxuH 5-10 n fc

= OrpaHvu4eHHo NpUrogHeiMKU OAnNA XO3ANCTBEHHO-NIMTLEBOID BOROCHEG)KGHMR bes onpecHeHWA 1 NOBCEMECTHO C onpecHeHWwem C
MUHepanuaauuen A0 3 1/n ¥ BO3MOXHOW NPOMIBOAUTENBHOCTBIO 3KCNNYaTaUMOoHHbIX ckBaxmH 10-30 n /c

- NpUrogHbLIMK AnNA XO3ANCTBEHHO-NUTLEBOrO BO,E[OCHaﬁ)KBHMR C NpeaBapuTenbHbIM ONpecHeHuem C MMHepanuaauueﬁ Bonee 3r/n n
BOIMOXHOW NPOU3BOAUTENEHOCTBIO SKCNNYaTAUWMOHHBIX CKBaXWUH 10 5 nic

= NPUrOAHBLIMK ANA XO3IAUCTBEHHO-NUTHLEBOrO BOAOCHABKEHUS C NPeABapPUTENbHLIM ONPECHEHWEM C MUHepanu3auvein Gonee 3 r/in u
BO3MOXHOW NPOM3BOAWTENBHOCTLIO AKCNNYaTaLUOHHBIX ckBaxuH 5-10 nic

= YHACTKM NPEUMYLLECTBEHHOIO PACNPOCTPAHEHUA HENEePCNEKTUBHBLIX BOAOHOCHBIX TOPU3OHTOR U NOA3EMHBIX BOA C
muHepanusauwen Gonee 10 r/n nnn npakTuyeckn Ge3soaHbIE TEPPUTOPHK

Puc. 6. Kapra ycioBuii 00ecriedeHHOCTH pecypcaMy IIO3eMHBIX BOJ B IIpe/ieIax
MacTOMIHBIX MACCHBOB AJIMaTHHCKOI 0071acTH



T'HJIPOKapOOHATHOTO KaJbIMEBOTO COCTABA PACIIPOCTPAHEHBI B I0XKHBIX YacTAX neckoB Capblecuk-A-
ThIpay, Taykym u JXKyaHkyM, rie IpOUCXOIUT Hanbosee MHTEHCUBHOE MTPOCAaYBaHUE aTMOC(EPHBIX OCA/IKOB,
a TaKke B 30HE omnpecHsromniero BiausHus p. Une. C ynanennem ot pyciia K BoAopas/enam MecyaHbIX MacCH-
BOB MUHEpaju3alus yBeauduBaercs 10 1-3 1/, npudyéM cocTaB CTAaHOBUTCS cyiab(aTHbI HaTpueBblid. [1o
Mepe MPHOIIKEHUS IMOTOKa K 03. bamxamt coiéHocTh Bojb! moBkImmaetcs 10 10-20 1/11, 1 cocTaB MeHseTCs Ha
XJIOPUTHO-CYTb(aTHBIN HaTpueBbiii. Ha mobepexne 03. bamxam MuHepanu3amnus rpyHTOBBIX BOJ JOCTUTACT
40=50 r/n, cocTaB CTAHOBUTCS XJIOPUIHBIM HATpUEBBIM. B coBpemeHHOU nenbTe p.Mne MuHepanu3amnus u
COCTaB TMOA3EMHBIX BOJ OYCHB MECTphie. Ha HEOOMBIINX MIOMAASMX BCTPEUAIOTCS KaK MPECHbIE TUAPOKapOo-
HATHBIE KaJIbLIUEBhIE, TaK U coyéHble (10 50 /1) XJIOpUAHbIE HATPUEBBIE BOABL. ITO OOBICHAETCS OIU3KUM
3aneraneM noa3eMHbIX Boj (1—3 M), HUHTEHCUBHBIM UCTIAPEHUEM H KOHTUHEHTAIbHBIM 3aCOJICHUEM, Yepeay-
IOLIUMCSI C PACCOJICHHEM U pa30aBlieHuEM COJIEHBIX BOJ MMPECHBIMU PEYHBIMHU.

Hamopssle BOibI TPUYPOUEHBI K FOPCKUM, BEPXHEMEIIOBBIM, N1aJIEOT€HOBBIM, HEOTEHOBBIM OTJIOKECHH-
siM (JTMH3BI M TIPOCJION TIECKOB M KOHITIOMEPAToB), 3ajeraroniuM Ha rmyonHax ot 200 qo 500 M. ApTe3nanckue
BOJIbI HAIOpHbIE, IPECHBIE U cI1a00COIOHOBAThIE, B OCHOBHOM CYyJb()aTHOTO HaTpHeBoro cocrtana. [Ipousso-
TUTENHHOCTH CKBaXKUH 0,5—5,0 11/C pu MOHWKEHUU YPOBHS BOAbI HA 10-25 M.

DKCIUTyaTalMOHHBIE 3aIachl MOA3EMHBIX BOJ paBHBI 78,2 M*/C, B TOM YKCIIe ¢ MUHEpanu3anuei 10 1
r/n— 78,16 m*/c. Ha 1 km? mpuxomutcst 0,74 j1/C SKCIUTyaTallMOHHBIX 3aI1acOB TOA3EMHBIX BOJ C MHHEpaIn3a-
et 1o 1 v/ [Abcamerosa, 2023: 304; Cmomsip u p., 2011: 632].

BriBoabI

Pe3ynbrarsl rTHAPOTEOIOTHYECKUX UCCIICIOBAHNN, BBITTOIHEHHBIX B Mpeaenax AJIMaTHHCKON 00JIacTH,
CBUJIETEIBCTBYIOT O HAJTMYMH 3HAYUTEIbHBIX PECYPCOB MOA3EMHBIX BOJI, MPUTOJHBIX B TOM YHUCIIE U JJIA 1IeJIei
obOBonHeHus mactOuml. Ha Tepputopun pernoHa BHISBICHBI pa3HOOOpa3HbIE THAPOTEOIOTUIECKUE YCIOBUS
— OT BBICOKOITPOJYKTUBHBIX YYACTKOB MTPEATOPHBIX PAaBHUH J0 NE€CYaHbIX MACCUBOB CO 3HAYUTEIbHBIMHU 3ara-
CaMU MPECHBIX BOJ /10 MAJONPOTYKTUBHBIX YUACTKOB TEKTOHUYECKUX PA3JIOMOB.

Haubonee nepcnekTUBHBIMU C TOUYKHU 3PEHHsI BOAOOOECTIEUEHHUS SIBIIIOTCS MPEATOPHbIE PABHUHBI U
MeCYaHbIe MAaCCHBBI, B Mpe/iesiaX KOTOPHIX BBISBICHBI YYaCTKH C BBICOKUMU JeOUTaMU CKBa)KHUH U KOJIOJIIIEB,
a TaKXe C Y/IOBJIETBOPUTEIHbHBIMU THIPOXUMUYCCKIUMH XapaKTEPUCTHKAMHU KauyecTBa MO/3eMHBIX Boi. Ha
TaHHBIX TeppuTOpusix B COBETCKOE BpeMsl ObUIM pa3BeAaHbl KPYITHBIE MECTOPOXKICHHS TTOJ36MHBIX BOJ, B
TOM YHCJIC U JIJI1 00BOIHEHUS AaCTOUII] HCCIIEyeMOU TEpPUTOPHH. Pe3ylbTarhl MapIIpyTOB M aHAIN3a IIPOO
MOJITBEPXKAAIOT IPUTOTHOCTD MOJI3EMHBIX BOJ JIJIST HYK/T ")KUBOTHOBO/ICTBA.

HecMoTpst Ha Hanmu4#Me MPUPOAHBIX MPEANOCHUIOK, (DaKTUYECKUN YPOBEHb BOIOOOECIICUCHHS MacT-
OwuIl ocTaéTes JOCTaTOYHO HU3KUM. Jlerpanaius Bogo3abopHoit HHPPaCTPYKTYphI, BEICOKAsI CTETICHh U3HOCA
WHXEHEPHBIX COOPY>KEHUH, HEOCTAaTOYHBIN YPOBEHbh MEXaHU3AIMH U HEPETYIIPHOE TEXHUUECKOE 00CTyKH-
BaHUE MPUBOIAT K HEI(PPEKTUBHOMY UCIIOTB30BAaHUIO UMEIOIINXCS pecypcoB. Ha ceropgnsimnuii 1eHs BoccTa-
HOBJICHUS U peKOHCTPYKINH TpeOyroT oT 70 10 80 % cyiiecTBYOMUX BOJOMYHKTOB.

YuuThIBas CTpaTernyeckoe 3Ha4YeHHe >KMBOTHOBOJCTBA JJIsi MPOAOBOJIBLCTBEHHON O€30MaCHOCTH
U COLMATbHO-DKOHOMUYECKOTO Pa3BUTHSI CEJIBCKUX TEPPUTOPHIL perruoHa, 0coOyro aKTyaabHOCTh TpHoOpeTa-
€T MOJIEpHU3AIUsl CUCTEMBbI OOBOTHEHUSI.

Jnst pemenus mpoOiIeMbl HU3KOTO YPOBHSI BOJOOOECIIEUSHHS MACTOMI HEOOXOAUMO TMPEANPUHSATD
CJIEIYIOIINE MEPHI:

Pa3zpaboTarh pecnyONIMKaHCKYIO U pETHOHAIBHBIC POTPAMMBI TT0 BOCCTAHOBJICHHUIO U TEXHUYECKOMY
MEePEBOOPYKEHUIO OOBOTHUTEIILHBIX COOPYKEHHUI Ha OCHOBE TUPOT€OJIOTHYECKUX JTAHHBIX;

Pacuiiputh npuMeHeHHEe WHHOBALIMOHHBIX PEIICHUM, TAaKUX KaK COJIHEYHBbIE HACOCHBIC CTAHIIMM U
CUCTEMBI aBTOMATU3HPOBAHHOTO YUETa U KOHTPOJISl BOJ103200pa;

CtumynupoBaTh UHBECTUILIMH B YCTOMYMBOE BOJOMOIb30BAHUE;

OpranuzoBaTh MOCTOSTHHBI MOHUTOPUHT COCTOSIHHS TIOA3EMHBIX BOJ U HHPPACTPYKTYpPhI BOJOCHAO-
KEHUS, BKIIIOUAsi XUMUYECKHUIM COCTaB M IMHAMMKY KOJIMYECTBEHHBIX MMOKa3aTelei.

KomMrtekcHoe pa3BuTHE CUCTEMBI OOBOJHEHHS Ha 06a3e HayYHbIX JAaHHBIX U COBPEMEHHBIX MOIXOI0B K
YOPaBIECHUIO BOAHBIMU PECYPCAMU MO3BOJIUT 3HAYUTENLHO MOBBICUTH MPOYKTUBHOCTD MACTOUIL, YIyUIIUTh
YCJOBHS COJIEpKaHUS CKOTa U CO37aTh OCHOBY JUIsl yCTOMYMBOTO Pa3BUTHS KUBOTHOBOJCTBA B YCIOBHSX 3a-
CYIIJTMBOTO KJIMMaTa peruoHa.

HexkoTopsie Mephl, KOTOPBIE HEOOXOAUMO BKIIOYUTH B KOMILIEKC MEPOTIPUSITHIA:

JlokanbHOE KOPMOTIPOU3BOJICTBO C UCITOJIB30BAHUEM MOA3EMHBIX BOJA. DTO YBEITUYHUT MPOTYKTUBHOCTD
€CTECTBEHHBIX MACTOUIIHBIX YTOIUHN U MIO3BOJIUT CHU3UTH KOPMOBYIO HArpy3Ky Ha OKpY>Karomui GoH;



BHenpeHne BOOOCOEPETAONINX TEXHOJIOTHH OpOIIEHHI. OHH MOMOTYT COKOHOMHUTE 2U—-30 Yo opocH-
TEJIbHOM BOJIbI M YBEJIMYUTh NIPOAYKTUBHOCTh UCIIOJI30BAHUS BOJIHBIX pecypcoB B 2,0—2,5 pa3a;
Pa3Butre cucteMbl THIpOreoIoro-MeIMOpaTUBHOTO MOHUTOPUHTa. OHA MO3BOJIUT YIYYIIATh COCTOSI-

HUE OpOLIAEMBIX 3€MEIIb;
[ToBbIlIEHNE TEXHUUECKOTO COCTOSHUS MMIPOTEXHUYECKUX COOPYKEHUH. ITO 00eCcreuuT rapaHTupo-
BaHHOE BOJI0OOECTICUEHUE OTPACIIeH IKOHOMHUKH ¥ CHU3HUT YTPO3bl BOSHUKHOBEHHUS YPE3BBIYAHBIX CUTYAIIHH.
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Abstract. The article addresses pressing issues related to the application of innovative methods
for the restoration of degraded agricultural lands in the Almaty region, which is characterized by a high
anthropogenic load and the vulnerability of soil cover to degradation processes. The relevance of the study is
oOycnosieHa by a persistent decline in soil fertility, the development of water and wind erosion, secondary
salinization of irrigated lands, and deterioration of the agroecological condition of soils under conditions of
intensified agricultural production. The aim of the study is to substantiate the effectiveness of using modern
innovative approaches to the restoration of degraded lands, taking into account the natural, climatic, and soil
characteristics of the Almaty region. The research employs methods of analytical review, comparative analysis,
and generalization of scientific data, as well as materials from regional studies in the fields of soil science and
land use. The article analyzes the main causes of agricultural land degradation, including violations of crop
rotation systems, unbalanced application of agrotechnologies, a reduction in soil organic matter content, and
the influence of climatic factors. Particular attention is paid to biological methods of soil restoration, the
use of green manure crops, microbiological preparations, and organic fertilizers, as well as the introduction
of resource-saving agrotechnologies. The possibilities of using digital and geoinformation technologies for
monitoring the condition of land resources, assessing the degree of degradation, and planning restoration
measures are considered. It is shown that the integrated application of innovative methods contributes to
increasing the resilience of agricultural landscapes, improving the physicochemical properties of soils,
and stabilizing agricultural production. The study concludes that the integration of scientifically grounded
innovative solutions into regional land-use practices is advisable in order to restore soil fertility, ensure rational
use of land resources, and achieve environmental sustainability of the agricultural sector. The obtained results
can be used in the development of regional programs for sustainable land use, as well as in the activities of
agricultural enterprises and research organizations.
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AHHoTanus. MakanagaaHTpOIIOreH 11K KYKTEMECI )KOFapPbIXKOHE TOIBIPAK KAMBUIFbICHI IET PaJalMSIIBIK
yaepictepre ocan OOJbIN KeJeTiH AJMaThl OOJBICBIHBIH JerpajalysFa YIIbIparaH aybUl IapyarblIbIFbl
JKepJIepiH KaJlblHa KeNTipy/ie MHHOBALMSIIBIK 9/1ICTEP/Ii KOJIAHYIbIH ©3€KTiI Macesenepi KapacThIPbLIaIbl.
3epTTeyaiH ©3eKTUIIr >Xep KYHAPIbUIBIFBIHBIH TYPAKThl TOMEHIEYIMEH, Cy KOHE XKell 3PO3HUICHIHBIH
JaMybIMEH, CyapMaJibl aJIKaITap/IbIH €KIHIII PeTTIK TY3JaHybIMEH, COH/Iali-aK aybL IapyalIblIbIFbl OHIIPICIH
KapKBIHJATY JKaFJaibIH/1a TONBIPAKTHIH arpO3KOJIOTHAIIBIK Kai-KyHiHIH HallapiaybIMEeH aiKblHAaIa lbl.
3epTTeyaiH MaKcaThl — AJIMaThl OOJIBICHIHBIH TAOUFU-KITUMATTHIK KOHE TONBIPAKTHIK ePEKIIEeIIKTEPiH ecKepe
OTBIPBII, JerpajalysFa YIIbIparaH >XepiepiAl KallblHa KeJNTIpyre apHajlfaH 3aMaHayd WHHOBAIMSUIBIK
TocUIAepAl KOJMAaHYIbIH THIMIUIITIH Heri3aey. 3epTTey OapbIChiHAa aHATUTUKAJBIK LIOTY, CaIbICTHIPMAIbl
Tangay >KOHE FBUIBIMU JIEPEKTEpJi JKalIbUlay 9ICTepi, COHJA-aK TONBIPAKTAHY >KOHE Kep MaiijaiaHy
caJlaChIH/IaFbl OHIPIIIK 3epTTEyJIepAiH MaTepUaIapbl NaiaaaanbulIbsL. Makasaia aybICIabl eric )KyhenepiHig
Oy3bLTYbI, arpOTEXHOJIOTHSIIAP bl TEHI'€PIMCi3 KOJIaHy, TONBIPAKTAFbl OPraHUKAJIBIK 3aT MOJILIEPIHIH a3ai0bl
YKOHE KIIMMATTBIK (PaKTOpIap/IbIH dCepi CHAKTHI aybUl IIAPYaIlIbUIbIFbI XKEPIACPiHiH AeTpaJallusaChIHbIH HEeT1i3r1
cebernrepi Tanaanrad. TOMBIPAKTHI KAIMbIHA KENTIPY IiH OMONIOTHSIIBIK 9/IiCTepiHe, CUACPAIbl JaKbUI AP IbI,
MUKPOOHOJIOTHSUIBIK TIperaparTap MEH OpraHMKaJbIK THIHAMTKBILITAP/bl KOJJAHYFa, COHIANH-aK PecypCThl
YHEMIECHTIH arpoTeXHOJIOTHsIIap/ bl €HIri3yre epeKile Ha3ap ayAapbuiraH. JKep pecypcTapblHbIH JKal-KyHiH
MOHHUTOPHUHITEYAE, ACTPaaalus JSpeKeciH Oaranayna jKoHE KaJlblHA KeNTIpy LIapanapblH jKocmapiayja
UQPIBIK )KOHE Ie0aKNapaTThIK TEXHOIOTUsTIapAbI KOJIZIaHy MYMKIHIIKTEP1 KapacThIpblIFaH. THHOBAIMSITBIK
ozicTepi KemeHAl Typae KOJAany arposiaHamaTapablH TYPAaKThUIBIFBIH apTTHIPYFa, TOMBIPAKTHIH (PU3MKa-
XMMUSUJIBIK KACHETTEPiH KaKcapTyFa ’KOHE aybUl IIapyallbUIbIFbl OHAIPICIH TYPaKTaHBIPYFa BIKIAN €TETiH1
KOpCeTUIreH. 3epTTey HOTHKECIH/IE TOIBIPaK KYHAPJIBUIBIFBIH KAJIbIHA KEATIPY, )Kep peCypCcTapbiH YTHIMIbI
naiiianany *oHe arpapJiblK CeKTOPIbIH AKOJOTHSUIBIK TYPAKThUIBIFBIH KAMTaMachl3 €Ty MaKcaThIH/1a OHIPIIH
JKep naiijaiaHy IPaKTUKAChIHA FHUIBIMU HET13/1eJINeH MHHOBALMSUIBIK IIEIIIMICPAl HHTETrpalusiay



OPBIHJIBI €KEeHI Typajibl KOPBITBIHIBI Kacalbl. AJIBIHFAaH HOTIIKEIEpP/l OHIPIIK TYPaKThl XKep MaiiianaHy
OarmapiamanapblH 93ipieyne, COHAAN-aK aybUl MIApyallbUIBIFbl KOCIMOPBIHAAPE MEH FHUIBIMH-3EPTTEY
YUBIMIAPBIHBIH KBI3METIH/IE KOJAaHyFa OONIabl.

Tyiiin ce3aep: xep Aerpaaanusichl, TONBIPAKTHI KANBIHA KEATIPY, aybll MAPYaIIbUIBIFBI AJIKATAPHI,
WHHOBAIIMSUIBIK OMIiCTEp, TYPAKThl >Kep MaijanaHy, arpod3KOJOTHSIIBIK TEXHOJIOTHSIIAp, OHUOIOTHSIIBIK
PEKYJIBTUBALINSA, KEP MOHUTOPUHT1, ATMAThI OOJIBICHI
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AHHOTaHI/IH. B crathe paccMaTpruBaOTCA AKTYaJIbHBIC BOIPOCHI IMPUMCHCHUSA HWHHOBALIMOHHBIX
MCTOHAOB BOCCTAHOBJICHHUA HCTPAaAUPOBAHHBIX CEIIbCKOXO3SMCTBECHHBIX 3€MelIb AJMAaTHHCKON O6J'IaCTI/I,
xapamepmyromeﬁcx BBICOKOH aHTpOHOFeHHOﬁ Harpy31<0171 U YA3BUMOCTBIO IIOYBCHHOI'O IIOKpOBA K
ACTPAdallMOHHBIM IIPOLICCCaM. AKTyaHLHOCTB HUCCIcJ0BaHus O6y0J'IOBJIeHa yCTOfI‘-IPIBLIM CHHMXXCHHUEM
mIoaopoausd 3€MeEJjib, Ppa3BUTUCM BOIHOU U BCTpOBOfI 9pO031H, BTOPUYIHBIM 3aCOJICHUEM OPOIIACMBbIX yTO,Z[I/Iﬁ u
YXYAUICHUCM arpO3KOJOTrHYCCKOTO COCTOSAHUA IIOUB B YCJIOBUAX I/IHTCHCI/I(I)I/IKaI_II/II/I CEJIbCKOXO035MCTBEHHOI' O
IMPOU3BOACTBA. HCHLIO HUCCICIOBAaHUS ABJIACTCA 000CHOBaHHE 3(1)(1)CKTI/IBHOCTI/I HCIIOJIb30BaHUA COBPCMCHHBIX
HWHHOBAIIUOHHBIX TIOAXOJAOB K BOCCTAHOBJICHHUIO ACTPAAUPOBAHHBIX 3CMCJIb C YUYCTOM IPUPOAHO-
KJIMMATUYECKUX U IOYBEHHBIX OCOOCHHOCTEH AMaTHMHCKOM oOjactu. B pa60Te HCIIOJb30BaHbl MCTOIbI
AHAJITUTUYICCKOI'O 0630pa, CPaBHUTCIIBHOI'O aHaJin3a U 0606H_ICHI/I$I HAaYYHbIX HAHHBIX, 4 TAKKC MATCPUAJIbI
PEruoHaJIbHbIX HCCJIeI0BaHUM B o0yractu MOYBOBEICHUS 1 3€MJICIIONIB30BaHUs. B cTaThe IIpoaHaJIn3upPOBAHBI
OCHOBHBIC IIPUYMUHBL ACTpadallvui CEJIbCKOXO3I1CTBEHHBIX 3CMCJIb, BKJIIOYasi HAPYHICHUC CGBOO60pOTOB,
HCC6aJIaHCI/Ip0BaHHOC IIPUMCHCHUC an0TeXHOHOFHﬁ, CHUIXCHUC COACPIKAHUA OPraHUYCCKOIO BCHICCTBA
B INIOYBC U BJIMAHHUC KIMMATHYCCKHX Q)aKTOpOB. Ocoboc BHHMMaHHUE YACJICHO OHOJIOTHYECKUM METOJaM
BOCCTAaHOBJICHHA I1OYB, IPUMCHCHUIO CUACPAJIIbHBIX KYJIBTYDP, MI/IKp06I/IOJ'IOFI/ILIeCKI/IX npenapaTtoB U



OpraHMYEeCKUX YIAOOpEeHUH, a TakKe BHEAPEHHUIO0 pecypcocOeperaronmx arporexHojoruil. PaccMoTpeHnsr
BO3MOYXHOCTH UCTIOJIB30BaHUs HU(POBBIX U T€OMH(GOPMAIIMOHHBIX TEXHOJIOTUH /ISt MOHUTOPUHTA COCTOSTHUS
3eMEJIbHBIX PECYpPCOB, OLEHKH CTENEHU Jerpajalliyd W IUIAHUPOBAHUS BOCCTAHOBUTEIBHBIX MEPONPHUITHI.
[TokazaHo, YTO KOMIUIEKCHOE TPUMEHEHHE WHHOBAIIMOHHBIX METOJOB CIOCOOCTBYET TOBBIIICHUIO
YCTOWYMBOCTH arpoaHama(ToB, YIYYIIEHUIO (PU3UKO-XUMUYECKUX CBOWCTB IOYB M CTaOWIM3AIUU
CEJIbCKOXO3SMCTBEHHOTO TMpou3BoAcTBa. CrenaH BBIBOA O I€eCOO0Pa3HOCTH HWHTETpAlMM HAy4YHO
000CHOBAaHHBIX MHHOBAIIMOHHBIX PEIICHUH B MPAKTUKY 3eMJICTIOIb30BAaHNUS PETUOHA C [IEbI0 BOCCTAHOBJICHUS
IJIOJIOPOJIUS TIOYB, PAllMOHATILHOTO MCIOJIB30BaHUS 3€MENIbHBIX PECYpCOB U 00ECIEYeHHs IKOIOTUYECKOM
YCTOWYMBOCTU arpapHoro cekropa. IlomyueHHble pe3ynbTaThl MOTYT OBITh MCIIOJIB30BAHBI MPU pa3paboTKe
PErMOHANIBHBIX POTPAMM YCTOMYHUBOTO 3€MJIENIOJIb30BAHUS, @ TAKKE B ACSITEIIbHOCTH CEJIbCKOX035CTBEHHBIX
MPEANPUATHI U HAYYHO-UCCIEA0BATENbCKUX OpraHU3alui.

KuroueBble cjioBa: gerpajganusi 3€Mejb, BOCCTAHOBJIEHUE IOYB, CEIbCKOXO3UCTBEHHBIE YrO/bs,
MHHOBAIIMOHHBIE METO/IbI, YCTOMYMBOE 3€MJICTIONH30BAHKE, aTPOIKOIOTHYECKUE TEXHOIOTUH, OMOTOTHUecKast
PEKYJIbTHUBALINSA, MOHUTOPUHT 3€Meb, AJTMaTHHCKas 00J1acTh
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Jlerpananus CenbCKOXO3SIMICTBEHHBIX 3€MeNb SIBISETCS OJHOM W3 Haubosee OCTphIX MpoldiieM
COBpPEMEHHOT0 3eMJIeTI0Nb30BaHms B KazaxcTane u Jpyrux CTpaHax co COKHBIMH IPUPOTHO-KITUMATHUECKUMHU
YCIIOBUSIMHU, YTO 00YCIIOBIIEHO COYETaHHEM aHTPOIMOTEHHBIX U MPHUPOAHBIX pakTopos. [loTeps miogopoaus,
9pO3Us TIOYB, BTOPUYHOE 3aCOJICHUE U YXYJIIeHHe GU3NYECKUX U OMOIOTUYECKUX CBOMCTB MOYB MPUBOIST
K CHIDKEHHUIO TPOAYKTHMBHOCTH arpoiiaHAmadToB, YTO CYIIECTBEHHO BIMSET Ha MPOJOBOJIHCTBEHHYIO
0€30MacHOCTh U YCTOMUMBOE pa3BUTHE arpapHoro cekropa. OOIIMpHBIE MCCIIEIOBAHMS MOKA3bIBAIOT, YTO
3HAYUTENIbHAs YacTh MAaXOTHBIX 3eMenb LleHTpanpHoit A3un nmoaBepxkeHa pa3iudHbIM Gpopmam Aerpaianum,
IIPH ATOM YCYTYOIISIOIINE MPOIIECCHI MPOIOJKAIOT YCUIMBATHCS MOJ1 BIAMSHIUEM WHTEHCUBHOW dKCIUTyaTaIllH
U KJIUMaTHYeckux usmeHenui [AgroSearch.kz, 2025].

B Kazaxcrane nerpagamusi CelbCKOXO3SHCTBEHHBIX 3€MeENb MPOSBISIETCS B Pa3sHOOOPA3HBIX
dbopMax, BKIIOYAs JPO3MOHHBIE MPOIECCHl, YXYAIIEHHE XHMHUYECKOTO COCTaBa IOYB U HCTOLICHHE
OpPraHMYECKOTO BellecTBa. PernoHanmbHbIE HCCIEIOBAHUS BBISABISIIOT CIIOXKHBIE CTPYKTYpBI Jerpajaliui,
CBSI3aHHBIE C 3aCOJICHHEM, 3pO3Heil U HepalMOHAIBbHBIM HCIIOJIb30BAHHEM 3eMejlb B arpocekrope. Tak,
aHaJIU3 COCTOSHUS 3aCOJICHHBIX 3eMelb MPEArOpHON paBHUHBI AJIMAaTUHCKON 0OJIACTH JEMOHCTPHUPYET, UYTO
JierpaialliOHHbIE TPOIECCHl CYIIECTBEHHO OTPAHUYUBAIOT IPOAYKTUBHOCTh 3€MENb U TPEeOYIOT MIPUMEHEHHUS
CIICIIMAIM3UPOBAHHBIX MEJIMOPATUBHBIX penieHui. [OcnanoBa u ap., 2025]

Jlpyrue oTedyecTBEHHbIE HCCIEAOBAHUSA MOMYEPKUBAIOT KOMIUIEKCHBIM XapakTep Jerpajalui,
O0OyCIIOBJICHHBIII HE TOJBKO MPHUPOJHBIMHU YCIOBUSIMH, HO M OJKCIUIyaTaluei 3emenb 0e3 coONroAeHUs
arpOHOMHUYECKHUX M MEIMOPATUBHBIX TPeOOBaHM. AHATH3 TPOOIEM HEHCTIONH30BaHHSI CETECKOX 03I CTBEHHBIX
3eMeIb C YYeTOM HX JIeTPaJIallui MOKa3bIBAET, YTO U3MEHEHHS KAaUeCTBEHHOTO COCTOSIHUS 3e€MeJb HETaTUBHO
CKa3bIBAIOTCA HAa DKOHOMHYECKOM U COILIMaJbHOM MOTEHIIMaje arpapHbIx Teppuropuii Kazaxcrana, uTto
TpeOyeT CUCTEeMHBIX MHHOBAIIMOHHBIX MOAX00B. [XKymaranuesa u nip., 2024: 220-228]

CoBpeMeHHbIE HCCIeIoBaHus Mpo0iaeM Jerpaaanuu 3emenb B LleHTpanbHON A3uHM MOIYEPKUBAIOT
PacTyIIYI0 3HAYUMOCTh MHTETPUPOBAHHBIX MOAXO/J0B, OPUEHTUPOBAHHBIX HA BBISABIEHHE PUCKOB 3PO3WH,
ONITHMH3AIIMIO arPOTEXHOJIOTHI 1 pa3paboTKy CTpaTeruii JUIMTEIHHOTO YIPaBIECHUS 3eMeIbHBIMU PECYPCAMH.
B uccnenoanun, omybnukoBanHoMm B Journal of the Indian Society of Remote Sensing, mpencraBien
MHHOBAIIMOHHBIN MOJIX0/] K MPOTHO3UPOBAHUIO HPO3UOHHOTO PHUCKA C PUMEHEHUEM HEUPOCETEBBIX MO Ieei



B 3amagHoM KazaxcTtaHe, 4TO CBHIIETENBCTBYET O BO3pACTAIOUICH POIH HU(POBBIX U MAIIUHHO-00YyYaeMbIX
METO/IOB B OLIEHKE YCTOWYMBOCTH 3eMeIbHBIX cucTeM. [Seitkazy et al., 2025: 1215-1226]

AKTYyallbHOCTh ~ pa3pa0OTKM HMHHOBAIIMOHHBIX METOJOB BOCCTAHOBJICHHS  JCTPAIUPOBAHHBIX
3eMeNb TMOATBEPKIAeTCS HE TOJBKO OTEYECTBEHHBIMH HCCIEIOBAHUSMHU, HO M MEXKIYHApPOJHOW HAy4YHOU
JTUTEPATypO, B KOTOPOH MOAUYEPKUBAETCS HEOOXOAMMOCTh UHTEIPUPOBAHHBIX TIOJIX0I0B K BOCCTAHOBJICHHUIO
nmo4B. CoBpeMeHHbIE 0030pHBIC pa0OTHl OTMEYAIOT, 4TO 2P (HEKTUBHAS pECTaBpaIlvs JerPaIdPOBAHHBIX TTOYB
BKJTFOYACT MPUMEHEHHE KOMIUIEKCHBIX OMOJIOTHUECKHUX, arPOIKOIOTHISCKUX M TEXHOJIOTHIECKUX CTPATETHH,
HaIpaBJICHHBIX HA YIydllIeHne (PU3NKO-XUMHUYECKUX CBOWCTB MIOYB, IIOBBIIIICHUE COACPIKAHUS OPTAHNIECKOTO
BEIIIECTBA M BOCCTAHOBJIEHNE YKOJIOTHYeCKUX QyHKIMKA arposkocucteM. [Seitkazy et al., 2025: 1215-1226]

MesxnyHapoaHble 0030pbl TaK)Ke CBUICTENBCTBYIOT O TEHACHLHUSAX HCIONb30BAHUS TEPEIOBBIX
U(POBBIX W SKOCHCTEMHBIX ITOJXOJI0OB B YIPABICHUH BOCCTAHOBJIECHHWEM 3eMelb. Tak, HCcCaeaoBaHUE
MOCJICTHUX JIET TOJAYEPKHUBACT IMOTEHIIMAN TPAKTUK PETeHEPATHBHOTO CEIBCKOTO XO3SAHCTBA, TaKMX Kak
UCIOJIb30BaHNE TTOKPOBHBIX KYJIbTYpP, YMEHbIIIEHHE HHTEHCUBHOCTH 00pa0OTKH MOYBBI U BHEJPEHUE CUCTEM
MOHHUTOPHHTA C IPUMEHEHHEM MAIIMHHOTO 00yUYeHUs ¥ TUCTaHIIMOHHOTO 30HaupoBanus. [Evangelou, 2025:
7934]

B 10 e Bpemsi oTeuecTBEHHbBIE CEIbCKOXO3UCTBEHHBIC MCCIEI0BAaHUS YKa3bIBAlOT Ha OTCYTCTBUE
€IMHON HayYHO 0OOOCHOBAHHOM METO/I0JIOTMH WHTETPAIH STUX WHHOBAIIMOHHBIX PEUICHUI B peTHOHANIbHBIE
arponaHAmadTel, 0COOEHHO ¢ yuyeToM crerupuku AJIMaTUHCKON o6nacTu. B ycrnoBusix 10ro-BoCTOYHOTO
Kazaxcrana npupoaHo-kiuMaTudeckue (pakTophl, Takhe Kak 3acCylUIMBOCTh MOYB, BBICOKAs 3PO3MOHHAS
aKTUBHOCTbh U HEOAHOPOJTHOCTh peibeda, TpeOyIoT afanTalii HHHOBAIIMOHHBIX MOAX0/I0B, YYUTHIBAIOLINX
JIOKaJIbHbIE IOYBEHHO-KJIUMATHUECKHUE YCIOBUSI.

Takum o0pa3oM, cymiecTByeT OOBEKTHMBHAs Hay4YHass HEOOXOIMMOCTh B KOMIUIEKCHOM aHalu3e
WHHOBAIIMOHHBIX METOJOB BOCCTAHOBJICHHUS JIETPAJAMPOBAHHBIX 3€MENb, KOTOPBIH MOT OBl OOBEAMHHUTH
MOJIEBbIE JAaHHbIE, IU(PPOBbIE TEXHOJIOTUU U IKOJOTHYECKHE MOIXOMAbI, YUUTHIBAs PE3YyJbTaThl BEIYIIUX
OTEUYECTBEHHBIX U 3apyOEKHBIX HCCIEOBAHHMA. DTO TMO3BOJUT HE TOJBKO PACHIMPUTH TEOPETUUYECKOE
MOHMMAaHKE TMPOIIECCOB AeTpajalui, HO U cPOPMHUPOBATH MPAKTHUECKHE PEKOMEHAAINU M0 YCTONUYUBOMY
3eMJICTIOIL30BAHMIO U TTOBBIIIICHUIO MPOAYKTUBHOCTH arpO’KOCUCTEM AJIMATUHCKOW 00JIaCTH, UTO SBIISICTCS
aKTyaJlbHOM 3a/1aueil 1715 arpapHoil Hayku U npakTuku Pecyonuku Kazaxcran.

MeTtoabl 1 MAaTEPHAJIBI

JlanHOE WCCIIeIOBAaHHWE BBITIOJIHEHO B (opMare TeopeTHYecKoro o030pa ¢ HaMpaBlIeHO Ha
CHUCTEMAaTH3AIMI0 COBPEMEHHBIX TOJIXO0JI0B K BOCCTAHOBJICHHUIO JIETPAJMPOBAHHBIX CEIBCKOXO03SHCTBEHHBIX
3eMenb AJNIMAaTUHCKOM o0nacTd, a Takke Ha aHanu3 uX 3(G(EKTUBHOCTH B YCIOBHSX IOTO-BOCTOYHOTO
Kazaxcrana. B xauecTBe OCHOBHOIO MarepHalia UCIOIb30BAINCH OTEUECTBEHHBIE U 3apyOe)KHbIe HAyUHBIE
myOmukanuu 3a 2020-2025 ronbl, JaHHBIE TOCYIapCTBEHHBIX OPTaHOB, a TAK)KE OTKPBITHIE AJIEKTPOHHBIE 0a3bl,
coJiepKalllie CBEICHMsI O 3e€MEbHBIX pecypcax, arpojaHamadTax ¥ MPaKTHKaX yCTOWYHUBOTO CEIBCKOTO
x03s1icTBa. Takol MoIX0 1 MO3BOIKII MPOBECTH KOMIUIEKCHBIN aHATN3 TUTEPaTyphl 0€3 MPUBIICUEHUS OJIEBBIX
HKCIEPUMEHTOB M JIaOOPATOPHBIX HCCIEIOBaHMUM, YTO COOTBETCTBYET METOAOJIOTHUYECKHUM TpeOOBaHUSIM
0030pHBIX cTaTtell. OCHOBHOM METOI0JIOTMYECKON OCHOBOM MCCIICTIOBAHUS SIBIISICTCS] CHCTEMATHUCCKUMA aHAITN3
u 0030p nutepatypsl. Mcnonap3oBancs MOAXOJ CUCTEMHOTO 0030pa, MO3BOJSIONIMKA BBISIBUTH KIIOUEBBIE
HaIpaBJICHUs AeTPpaallii CEIbCKOXO3SIMCTBEHHBIX 36MeIIb, MEXaHU3MbI X BOCCTAHOBJICHHUS M COBPEMEHHBIE
WHHOBAIIMOHHBIE TEXHOJIOTUU. B 4acTHOCTH, aHANM3 OXBAThIBAN MyOJIMKAIUHU, MOCBIIIEHHBIE TU(POBOMY
MOHHUTOPHHTY JIETPaIUpOBAHHBIX 3eMeb, MOAEIISM TPOTHO3UPOBAHUS IPO3UH, BKITI0UYast MOJUPUITUPOBAHHOE
ypaBHenue noteps nouBbl RUSLE u HeipocereBbie MeTobI aHamm3a LS-dakropa, a Takke OHOTOTHYECKUM
MEJIHOpaHTaM, MOKPOBHBIM KyJIbTypaM M TEXHOJOTHSM PEreHEepPaTHUBHOIO CEJIbCKOTO Xo3siicTBa. [lns
CUCTEMAaTH3aIlMN JIaHHBIX TPUMEHSJICS KPUTEPHAIBHBIH M CPAaBHUTEIBHBIH aHAIN3 WHHOBAIIMOHHBIX
METOJIOB BOCCTaHOBIIEHUS 3eMelib. KilFoueBbIMU KPUTEPUSIMH OLIEHKH BBICTYIANH: YIydllleHHe GU3NIECKUX
U XMUMHYECKUX CBOMCTB TIOYBBI, YyBEJIWYCHHE COJAEPNKAHHUS OPraHUYECKOTO BEIIECTBA, MOBBIIICHHE
YCTOWYMBOCTU arpoianamadToB K KIMMATHYECKUM CTpeccaM, a TakKe BO3MOKHOCTH TNPUMEHEHUS
U(POBBIX MHCTPYMEHTOB MOHHMTOPHUHTA U T€OMH(POpPMAIMOHHBIX cucTeM. ComocTaBieHHE pe3yJbTaTOB
Pa3IMYHBIX aBTOPOB MO3BOJIMIIO OINPEACIUTh Hanbosee 3QpEeKTUBHBIE CTPATETHU BOCCTAHOBJICHHS 3€MeElb,
BBISIBUTH TCH/ICHIIMM HHTETPAIIMN arpOTEXHOJOTHUECKHUX, OMOJIOTHUYECKUX U IU(PPOBBIX PEIICHUH U OIICHUTh
UX IPUMEHUMOCTH K CIEIU(PUIECKIM YCIOBUSAM pernoHa. MccienoBanue BHIIIOTHEHO B paMKaX CHCTEMHOTO



Y UHTErPAaTUBHOTO MOJIX0/1a, 00BEAUHSIONIETO YKOJIOTUYECKUE, arPOTEXHOJIOTHYECKHE U IU(POBBIE ACTIEKTHI.
Takoil mMoaxo/ MO3BOJMI BBISIBUTH 3aKOHOMEPHOCTH JIErpajialliy, ONpeNeinTh HaNpaBlIEeHUS BHEIPECHUS
MHHOBAIIMOHHBIX METOJOB BOCCTAHOBJICHHSI 3eMellb U c(pOPMHUPOBATH HAYYHO 0OOCHOBAaHHBIE PEKOMEHIAINH
M0 YCTOWYUBOMY 3€MJIETIOJIB30BAHUIO.

Pe3yabTaTsl U 00Cy:KIEHUE

AHanu3 Hay4YHOM TUTEepaTyphl 10 BOCCTAHOBIICHUIO JIETPaIUPOBAHHBIX CEIHCKOX03HCTBEHHBIX 3eMEIb
MOKA3bIBAET, YTO JaHHAs MpobiieMa SBJISETCS MHOTOIPAHHON U TpeOyeT KOMIUIEKCHBIX PelleHul, KOTOpbIe
coueTany Obl SKOJIOTHYECKHE, arpOTeXHOJIIOTHUYecKrue U UG poBbie MoaxoAbl. Jlerpananus mouyB — 3TO HE
TOJIBKO TIOTEPSI MJIOOPOINS U CHIKEHHE YPOKaHOCTH, HO U yTpaTa KIIOYEBBIX SKOCUCTEMHBIX (DYHKIIUH,
TaKMX KaK peryJsius BOJHOTO PeXHMa, MojJep:kaHne OnopasHooOpasusi U yCTOHYMBOCTh K M3MEHEHHIO
KJIuMaTa. JTa B3aUMOCBS3aHHOCTH ()aKTOPOB MOATBEPIKAAETCS HMIMPOKUM CIIEKTPOM HCCIEIOBAaHUM, B TOM
gyciie 0030paMH, MOCBSIIEHHBIMH BOCCTAaHOBIICHUIO TMOYB B arpapHbIX CHCTEMaXx, IJie MOTYEPKUBAETCS
HEO0OXOIMMOCTh MEXKIUCIIMIUIMHAPHBIX cTpaTeruid. [Kabato et al., 2025: 180-184]

Curyanus B ATMaTHHCKOM 0071aCTH UMEET PsiJI XapaKTEPHBIX MECTHBIX 0COOEHHOCTEH, 00y CIOBIEHHBIX
COUYETaHHEeM IPUPOTHOKIMMATUYECKUX YCIOBUM, UPPUTALMOHHONW HATPY3KOM M MCTOPUUYECKUMHU CXEMaMH
3eMJICTIONIb30BaHuUs. ATMaTHHCKAs 00JIacTh 3aHMMAeT I0OrOBOCTOYHYIO YacTh KazaxcraHa, Mexy XxpedTamu
Tauplllans u paBHUHHBIMH TeppuTOpUsIMU CeMUpeubs, 4TO OOBSICHSIET HATMYUE KaK TOPHOIIPEATOPHBIX, TaK
Y PaBHUHHBIX arpoyiaHamadToB ¢ pa3HbIMU JAETPaalliOHHBIMU pUCKaMU. VX TpoCcTpaHCTBEHHOE COYETaHHE
YCWJIMBAET HEOJHOPOAHOCTh MIOYB U MOBBIIIAET YA3BUMOCTD K 9PO3UH, 3ACOJICHUIO U MTOTEPE OPTraHUYECKOTO
BEIIECTBA.

Tabnuna 1. OcHoBHBIE GOPMBI AeTpaiallii CENbCKOX03SIICTBEHHBIX 3eMelIb B AJTMAaTUHCKON 001acTH

®dopma Jerpaganumn Onucanue KnroueBrle nocencTpus

Opo3us nous Boxnas u BerpoBas 3po3ust B NpeAropHsiX u [ CMbIBBI IUIOJOPOAHOrO CiOs, 0Opa3oBaHHE
PaBHUHHBIX paifoHax OBparoB

3aconeHue IToBbiieHue KOHLEHTPAUH coneit  Ha | CHIKECHHE ypo:kaiHOCTH, yXyAlLIeHUe
OpPOIIIAEMBIX 3EMIIIX CTPYKTYPBI TIOUBBI

Iloreps ~ opraHmueckoro [ YMeHbIIEHHE COJAEPKaHUS IyMyca Huskas BJIArOEMKOCTb, CHIKCHUE

BEILECTBA OMOJIOTHYECKOM aKTUBHOCTH

CHmKeHne mioaopoans yxymuem/le XUMHYECKOro coctaBa 1nmo4s CHIKeHne MPOAYKTUBHOCTHU CEIILXO3KYJILTYP

Hcrtounuk: JlaHHBIE CHHTE3MpPOBAaHBl HA OCHOBE HHU(POBBIX OLIEHOK MOYBEHHOTO ILUIOIOPOAUS U
HCCe0BaHUSI XUMUYECKOTO cocTaBa mouB Anmaruackoit obnmactu (GISomnenka, Tokbergenova et al., 2023)
Y aHaJIM3a 3aCOJIEHHBIX 3eMeNb AJIMATHHCKON NpeAropHoi paBHUHEIL. [ TokOGeprenosa u ap., 2023]

Ta6mmma 2. [Torepu mmoxopoaus 3emens B Kazaxcrane

IToxa3aTens 3HaucHue

JlerpainpoBaHHbIe 3€MJIH, BCETO ~29,9 miH ra (mouytu 30 MIIH TekTapa)

VBenudeHne MIoNa iy 3aCOJEHHbBIX 3eMelb Ha OpomaemMbIx 3eMmmsix | +35-37 %

Jlons naxOoTHBIX IIOYB C HU3KUM COJEPKAHUEM I'yMyca ~62,5 %

Jlonst cenbxo33eMerb, M0JIBEPIKEHHBIX JIerpaaluu 1o ~75 %

Hcrtounuk: cornmacHo o¢uuuanbHbIM olleHkamM Komurera mo arpapHbM Bompocam Maxunuca
[TapnamenTa PK u Haumonansnomy mnany passutusi Pecny6nuku Kazaxcran [Kazinform, 2025].

Onnoit u3 HanboJIee pacpocTpaHEHHBIX (HOPM AeTpagaii B ATMaTHHCKON 00JIaCTH SIBJISIETCS BOTHAS
1 BETPOBasi 3p03usi, 0COOCHHO B IPEATOPHBIX U FOXKHBIX paBHUHHBIX paiioHax. Mcnonb3oBanue monenu RUSLE
C JaHHBIMH O XapaKTEPUCTUKAX MOYB, YKJIOHE, MOKPHITUIX U OCaJKaX MOKAa3bIBAET, YyTo 10 88 % TeppUTOpHUH
001acTi HaXOUTCS MOJI 3HAYUTEIBHBIM PUCKOM 3PO3HOHHBIX MTOTEPh, @ B OT/AEIbHBIX yUaCTKaxX €KEro/IHbIe
MoTepH MOYBLI MOTYT mpeBbimaTh 26 000 T/ra/ron 6€3 BHEAPEHUS arpoIeCOMETNOPATUBHBIX MEP.

Tabnuua 3. [Iporuos noreps BepxHero cios noussl no moaensimM RUSLE

I'pymma pucka [orepu mouBsI (T/Ta/TOM)
Huskuil puck <10

Cpennuii puck 10-100

Bricokwuii puck > 100

Kpaiine Bbicokuil puck > 1000 |




HcTouHuk: olleHKa pUCKOB 3po3uH ¢ ucrnoibzoBanueM RUSLE mis Anmatunckoit o6nactu [Kaliyeva
et al., 2025: 675-687].

OTu pacuéThl MOAYEPKUBAIOT, YTO TPATUIIMOHHBIE MPAKTUKH 3eMiieNienusi 0e3 KOHTPOJS dPO3UU He
CHOCOOHBI 00€CIeYNTh YCTOMUMBOE 3eMIIenoiib30BaHue. [IOBBIIEHHBIE MOTEPU BEPXHETO ILUIOAOPOTHOTO
CJI0S HAIIPSIMYIO CBSA3aHbl C THTEHCUBHBIM MAllIeHHBIM BO3JIEJIbIBAHUEM Ha KPYTHIX CKIIOHAX, HEJOCTATOYHBIM
ypoBHEeM arpoyanamadTHON HHPPACTPYKTYpPbI U OTCYTCTBUEM CHEIIMATBHBIX 3aIIUTHBIX MEp.

Jpyroii Ki1r04eBO# mpoLece, CyIECTBEHHO BIUSIOIINN Ha POAYKTUBHOCTh 3€M€JIb, — 3TO 3aCOJIEHUE,
0COOEHHO Ha OPOIIIAeMBIX 3eMJISIX. B peiropHbIX paitoHax ATMaTHHCKOM 001acTH HAOIIOJaI0TCS yCTOMYUBBIE
TEHJICHLIUH POCTA COJIEBBIX KOMIIOHEHTOB B IOYBE, YTO CBSI3aHO KaK C MOBBIIIEHHBIM YPOBHEM MTOA3EMHBIX BO/I,
TaK ¥ C HapyLICHUSIMH pexuma opolueHus. HegaBHee nccnegoBaHue 3KOJIOTOMENIHMOPATUBHOIO COCTOSTHUS
3aCOJIEHHBIX 3€MeJIb IPEATOPHON paBHUHBI MTOKA3aJI0, YTO XUMUYECKUM COCTaB MOYB 3aMETHO JETPagupyeT
B pe3yJIbTaTe€ U3MEHEHHsI BOJHOTO PEXHMMa M MOCTOSHHON MPPUTrallMOHHON HArpy3Ku. DTO BBIPAXKaeTCs B
HAaKOIUICHUHU COJIEH, YXYIEHUU CTPYKTYPbl U CHUKEHUHU COACPKAHUS TyMyca.

[Iponieccel 3aconeHuss MOTYT YXYAIIAThCS M33a TEXHUYECKOIO COCTOSIHUS MPPUTALMOHHBIX U
JPEHAXKHBIX CUCTEM, UX HEPEMOHTUPOBAHMS U HAPYLIEHUS THIPOPEKUMA, UTO COBIIA/IAET C JAHHBIMU JIPYTUX
pPErMOHANIBHBIX HCclieqoBaHui. Hampumep, HakoruieHHe cojedl B MOYBaxX OPOILIAEMBIX MACCHUBOB TaKKe
HAOII0/IaeTCsl B COCEAHMX PErHOHaX, /i€ MPEBBIIICHNE YPOBHS MOA3EMHBIX BOJ MPHUBOIUT K YXYIIICHUIO
KadecTBa 3€MeJb U CHUKEHUIO MTPOTyKTUBHOCTH.

Kak mnoka3piBaloT ucClenoBaHUs COCTOSHMS 3eMenib Ka3axcraHa B LI€JIOM, YCHIIEHHE 3aCyXH M
HKCTpPEMAaJIbHBIX TeMIIepaTyp yCyryoiser npobieMy aerpafalyy MoyuB, YTO MPUBOIUT K JIOMOTHUTEIbHBIM
MOTEPSIM OPraHUYECKOI'0 BEIIECTBA U CHM)KEHHMIO YPOXKAWHOCTH. B I0XKHBIX palioHaX, KOTOPbIE BKIIOYAKOT
AJMaTHHCKYIO 00J1aCTh, IMEHHO HU3Kasl BIa)KHOCTb, BHICOKAs apUIHOCTh U IEPUOAMYECKUE 3aCYXHU SABIISIOTCS
OCHOBHBIMH JpaiiBepamMu JerpaJalii, KOTOpble YCYTyOsSIOT 3pO3HOHHYIO aKTUBHOCTD M CITIOCOOCTBYIOT €IIE
OoJbIlel ToTepe MIT0I0POAHSL.

CHmXeHHMe coJepKaHusd TyMmyca sBIseTca enié OAHOM cephe3HOW yrpo3oil. B AnmaruHckon
o0riacTu, KaKk U B Apyrux vactax KazaxcraHa, akTUBHAs SKCILTyaTalus 3eMesb 0e3 J0CTaTOYHOTO BHECEHUS
OpraHMYEeCKUX ynoOpeHuil BeNET K YMEHBUICHHIO 3alacoB TyMyca, YXYALIEHUIO CTPYKTYpHl MOYBBI H
CHIDKEHHUIO CIIOCOOHOCTH TMOYBBI YICPKUBATH BIIAary. DTH MPOLECCHl HAPAMYIO OTPaKalOTCS Ha CHUKCHHUH
YPOKAMHOCTH CENbXO03KYJIBTYp M YBETUUYEHUN UyBCTBUTEIHHOCTHU MOYB K KIUMATHUECKUM KOJIeOaHUsIM.

OnHUM U3 KITFOYEBBIX BBIBOJIOB CUCTEMATU3AIUH SIBJISETCS TO, YTO TPAJAUIIMOHHBIE METOIbI 3€MJIEACIINS
0e3 COBpPEMEHHOr0 TOJX0Ja He CMOCOOHBI camMH MO cebe OCTaHOBUTH JETpajaluio MmouB. B wacTHOCTH,
arpoTeXHUYECKHE MPAKTHKU C MHTEHCHBHON 00paOOTKON MOYBBI MPUBOAAT K Pa3pyIICHUIO CTPYKTYpHI,
MOTEepEe OPTraHUYECKOTO BEIIECTBA U yCKOPEHHOU 3po3un. O0 3TOM roBopuTCs B (hyHIaMEHTAIbHBIX 0030pax
0 JIerpajalil MOYB, KOTOpbIE CBS3aNU yXyAlIeHHEe (U3NYECKUX U XMUMHUYECKHUX XapaKTEPUCTHK TMOYB C
MHTEHCU(PHUKAIUEN CENbCKOXO03UCTBEHHOTO MPOU3BOICTBA U HEBBICOKOM YCTOMUMBOCTHIO arpO3KOCHCTEM K
BHEITHUM Harpy3skam. [ScienceDirect, 2025]

Bmecte ¢ TeM, myOnMKanuu MOKa3bIBAIOT, YTO CpeId HamOojee MEepCHeKTUBHBIX IMOAXOJ0B —
COXpaHMUTEIbHOE W aJanTHBHOE 3emiezenue. PecypcocOeperaroiue METOIbl, TaKhMe KaK MUHUMAJbHAS
WM HyJeBast 00paboTKa MOYBHI, HHTETPUPOBAHHBIE CUCTEMbI CEBOOOOPOTOB U aJaNTHUBHBIE JaHAMA(THBIE
MPAKTUKH, CIIOCOOCTBYIOT COXPAHEHUIO BIAXKHOCTH, YBEIIMYCHHUIO COAEPKAHUSI OPTaHMUECKOTO BEIlleCTBA U
YKPETUICHUIO CTPYKTYPHI MOYB. DTU BHIBOABI MOATBEPKIAIOTCS paboTaMu Ha IpUMEpEe Pa3INuHbIX PErHOHOB,
r7ie BHEJPEHUE cOeperaromiero 3eMyeeus 00ecrneynBaio 3aMETHOE YIyUIlIeHHe TI0I0OPOANS U CHUKECHHE
n3epxek npousBojictea [Kenenbaes, 2022: 78—84].

Ponb Ouonornueckux MEIMOPaHTOB U MOKPOBHBIX KYJIBTYpP TaKKe MOJUYEPKUBAETCS B JIUTEPATypeE.
Takue wmeroabl, Kak (QUTOMENIHOpalMs U BKJIIOYEHHE OOOOBBIX KYJIBTYp B CEBOOOOPOT, HE TOJBKO
YIIy4IIA0T XUMHUYECKHH COCTaB MOYBBI, HO U TIOBBIMIAIOT €€ OMOIOTUYECKYI0 aKTUBHOCTh M YCTOMYUBOCTD K
3PO3UOHHBIM TIporieccaMm. KoMIIeKCHbIE TEXHOIOTUN BOCCTAHOBIICHHUS, O0OBbEINHSAIONINE ONOIOTUYECKYIO U
arpoTeXHUYECKYI0 KOMIOHEHTHI (Hanmpumep, pUMeHEHHUE CUIEPaTbHBIX KYJIbTYP BMECTE C MyJIbYUPOBAHUEM ),
JEMOHCTPHUPYIOT CUHEepreTHuecKuid 3pdexT: ynyuieHne Gu3nKo-XxMMHUYECKUX CBOMCTB OYBBI M yBEJINYCHHE
YpOKaHOCTH NP CHIKEHUU pUcKa erpafanuu B OyaymeM [ Vlasenko et al., 2023: 14-25].

CoBpeMeHHas Hay4yHas TIUTEpaTypa TaKxkKe MOAYEPKUBAET KIIFOUEBYIO POJIb IIU(PPOBBIX HHCTPYMEHTOB
MOHUTOPHHIA U aHAJIN3a 3eMeIbHBIX pecypcoB. [IpuMenenne nucrannoHHoro 3ouaupoBanus, [ UC u



METOJIOB MAIIMHHOTO OOy4YeHHUs JUIsl OLEHKU COCTOSHHUS MOYB M NMPOTHO3UPOBAHUS SPO3HOHHBIX PHUCKOB
CTaHOBUTCS BC€ Ooree pacrpocTpaH€HHbIM. Hanpumep, B Mcce0BaHNH, TTOCBSIIIEHHOM MPOTHO3UPOBAHUIO
spo3un nouyB B 3amagHoM KaszaxcrtaHe ¢ MCHOIb30BaHHMEM HEHPOCETEBBIX MOJENEH, ObUIO MOKa3aHo, YTO
1M(ppOBbIE METOABI CIIOCOOHBI MOBBICUTH KaYECTBO MPOTHO30B APO3UOHHOTO pHUCKa U OOJETYUTH MPUHSITHE
pelIeHrui 1O YMpaBICHHUIO 3eMEIbHBIMU pecypcaMd Ha MECTHOM YpOBHE. AHAJOTHYHBIE TEHJIEHIIUU
HaAOMIOIAI0TCS B MEKIYHApPOJIHBIX 0030pax, TJie COBPEMEHHbIE HU(POBBIE TEXHOIOTUU PACCMATPUBAIOTCS
Kak 3(QQEeKTUBHBII MHCTPYMEHT HJS OLIEHKH W3MEHEHHMH XapaKTePUCTHK MOYB B MHOTOKOMITOHEHTHBIX
arposkocuctemax [Saki et al., 2025].

Oco0oe 3HayeHHEe UMEET METOJOJIOTUYECKUH CIABUT OT Y3KOHANPABIEHHBIX Mep K IEIOCTHBIM
CTpaTerusiM BOCCTAHOBJICHUS MOYB, KOTOPbIE YUUTHIBAIOT MHOTO(QYHKIIHOHATBHOCTD MOYB KaK 9KOCUCTEMBI.
Psan aBTOpOB yKa3bIBaeT, YTO YCHEX BOCCTAHOBIIEHUS 3aBHCHUT OT CIIOCOOHOCTH Mep HE TOJHKO MOBBIIIATH
YpOKaHOCTh, HO U BOCCTaHABJIMBATH KIIOUEBbIE (DYHKIUU MOYBBI — CTPYKTYPY, BOJOYIEP’KUBAIOIIYIO
CIOCOOHOCTH, OMOIOTUYECKYIO AKTUBHOCTD U CIIOCOOHOCTH K CAMOOYHIIIEHHUIO. TaKoi MoaXo/1 mpeICTaBIsIeTCs
Haubosee 3(p(HEeKTUBHBIM B YCIOBHSIX, TJI€ CEIbCKOE X03HUCTBO JOKHO COYETATh MPOU3BOICTBEHHBIE 33/1a4H
C YCTOMYHUBBIM YIIPABIEHUEM MPUPOTHBIMU PECYPCAMH.

006006111251 0TEYECTBEHHYIO U 3apYOEIKHYIO JINTEPATYPY, BAXKHO OTMETHTD, UTO JTIOKAJIBbHBIE 0COOEHHOCTH
YCIIOBUH MOYBEHHO-KIMMATHUYECKOT0 KOHTEKCTa OKa3bIBAIOT 3HAYUTENFHOE BIUSHUE Ha BHIOOD U aJanTallHIo
METOJIOB BOCCTaHOBIIEHUS. B yacTHOCTH, [IJIs1 pETHOHOB C apUIHBIM KJIMMATOM M BBIPAKEHHON SPO3HOHHOM
aKTUBHOCTBIO (UTO XapaKTepHO Ji IOro-Boctoka KaszaxcTaHa) mpeAmoOYTHTENbHBIMU CTAHOBATCS MEpHI,
KOTOpBIE OJHOBPEMEHHO YIyUIIalOT BiarocOeperaroniie CBOWCTBA MOYB, YCHIUBAIOT OHOJOTHYECKYIO
aKTUBHOCTh M OOECMEeYMBAIOT YCTOMYMBOCTH K BHEIIHMM CTpeccaMm. JTO MOATBEPKIACTCA JTaHHBIMH
PErHMOHANBHBIX HCCIEAOBAHUN, T/I€ aJalTUBHBIE MPAKTHKH 3eMJIEAENUs U TOYHOIO MOHUTOPUHTA YXKE
MIPUMEHSIOTCS C MOJIOKUTENbHBIMU pe3ynbTatamu [Hyrmanos u np., 2025: 67-70].

[IpoGnemoii, BbISIBIEHHOW B X0/A€ 0030pa, OCTAa&TCs HEIOCTaTOYHAas WHTErpamus COIHalbHO-
HSKOHOMUYECKUX U YIPABIECHUYECKHX ACIIEKTOB B MPOTPaMMbl BOCCTAHOBJICHHSI 3eMEIbHBIX PECYPCOB. YcIex
WHHOBAIIMOHHBIX TEXHOJOTHI 3aBUCUT HE TOJIBKO OT MX HAYYHONH 0OOCHOBAHHOCTH, HO M OT MX BKJIIOUCHHUS
B PErvMOHANbHBIE CTPAaTErMH 3€MIICTIONB30BAHMS, CHCTEMbI TMOJIEPKKH 3€MIIENOIb30BaTEeNeH, J0CTymna
K (UHAHCUPOBAHHIO M OOpa30BATENBHBIM IMporpamMmaM. OTO TpeOyeT MEXTUCIHUILUIMHAPHOTO MOAX0/a,
BKJIIOUAIOIIETO 3KOHOMHUCTOB, TEXHOJIOTOB, arpo3KOJOTOB M CIEIUAIHUCTOB MO TOJUTHKE YIPaBICHUS
MIPUPOIHBIMH pPECypcaMu.

Takum o0pazoMm, pe3ynbTaThl aHajdW3a [OKa3bIBAIOT, YTO YCTOWYMBOE BOCCTAHOBJICHUE
JIeTPaIMPOBAHHBIX CEIbCKOXO03SHCTBEHHBIX 3€MeIh BOZMOKHO TOJIBKO MPU UHTETPUPOBAHHOM NPUMEHEHHUH
OMOJIOTMYECKHX, arPOTEXHOJIOTHYECKHX U I (POBBIX PEIICHHIA, a JTANTHPOBAHHBIX K CIIEIIU(UKE PpETHOHATBHBIX
ycnoBuid. [loaxonpl, oCHOBaHHBIE Ha cOeperaronieM 3eMiIeeNInd, UCIOJIb30BAHUN TOKPOBHBIX KYIBTYD,
1M(POBOM MOHUTOPUHTE U KOMIUIEKCHON OLIEHKE COCTOSHUS MOYB, 00JIaat0T HAUOOBIINM MMOTEHIIMAIOM
JUIS JTIOJITOBPEMEHHOTO YCTOMYMBOIO pa3BUTUsA arposkocucteM. OJHAKO JalbHEUIINE HCCIEIOBAHUA U
MPAKTUYECKHE BHEAPEHUS TOJIKHBI YUUTHIBATH COIMATbHO-YKOHOMHUYECKHE Oaphepbl U BOZMOXKHOCTHU JUIS
MacIITa0UPOBaHMUS YCHEIIHBIX MPAKTHK B PAMKaX PEerHOHAIbHBIX U HAllMOHAIBHBIX MTPOrPaMM YCTOWYHBOTO
3eMJICTIOJIb30BaHUS.

BreiBoabI

Jlerpananus ceabCKOX03iCTBEHHBIX 3eMeNlb ATMAaTHHCKONW 00JIaCTH HOCUT KOMITJIEKCHBIN XapakTep
U 00ycCJOBIiEHa COYETAaHHUEM AaHTPONOTeHHBIX (HAaKTOPOB (MHTEHCUBHAs 00pabOTKa TOYB, HapyLICHHE
CeBOOOOPOTOB, HECOATAHCUPOBAHHOE OPOIICHHE) U MPUPOAHO-KIUMATHUECKUX YCIOBUN (apUIHOCTH, 3PO3H-
OHHas OMACHOCTbH, 3aCYIIUIUBOCTB).

Haubonee pacnpocTpaH€HHBIMU U ONTAaCHBIMU (pOpMaMU JETpaJallii B PETUOHE SBISIOTCS BOJIHAS U
BETPOBAsi SPO3Hsl, BTOPUYHOE 3aCOJICHHE U CHIDKEHUE COAEpX aHHsS T'yMyca, YTO MPUBOJIUT K YCTOHUHUBOMY
MAJCHUIO TIOIOPOAUS TOYB U CHUKEHHIO MPOJTYKTUBHOCTH arpO3KOCHCTEM.

TpaauuoHHbIle METOIBI 3eMilefieNusl 0e3 BHEAPEHUS COBPEMEHHBIX MOAXOJ0B HE 00ECIeunBaIOT
YCTOWYMBOTO BOCCTAaHOBIIGHHUSI TIOYB, a B Psijie CIy4aeB CIIOCOOCTBYIOT YCKOPEHMIO [erpagallMOHHBIX
MIPOLIECCOB.

Haubonee nepcrnekTHBHBIMU HaNpaBICHUSIMU BOCCTAHOBJICHHUS JIETPaTUPOBAHHBIX 3€MEIb SBISIOTCS
OuoIOrHYecKHe U pecypcocOeperaroiine METOIbl, BKIIt0Yasi HCTI0JIb30BaHUE CUIEPATBHBIX KYJIbTYD,



AKALEMUSACHI

OpPraHMYECKUX YyIOOpeHUi, MHUKPOOHMOIOTHYECKUX IpenaparoB, MUHUMAIbHYIO OO0paOOTKY TIOYBBI H
a/IalITUBHBIE CEBOOOOPOTHI.

[Tpumenenue nudpossix u reonHpopmannoHHbIX TexHonoruit (I'MC, nuctaHmoHHOE 30HANPOBAHHE,
MO/IETIN IPOTHO3UPOBAHUS SPO3UH) CYIIECTBEHHO MOBBINIACT 3()PEKTUBHOCTH MOHUTOPHUHTA 3€MEJTb, OLIEHKH
CTETEeHHU JeTpaaliui U 000CHOBAHUSI BOCCTAHOBUTEIBHBIX MEPOIIPHUSITHIA.

YcToWYNMBOE BOCCTAHOBJIEHHE CEITBCKOXO3SIMCTBEHHBIX 3€MENIb BO3MOXKHO TOJBKO MPHU HHTETPALUU
arpoTeXHOJOTHYECKUX, OMOTOTHYECKUX U IIU(PPOBBIX PEIICHUH, aJaTUPOBAHHBIX K PETMOHAIbHBIM TOYBEHHO-
KIIMMATHYECKUM YCJIOBUSM U BKIIOYEHHBIX B CHCTEMY PErHOHAIBHOTO YIIPaBICHUS 36 MJICTIOJIb30BaHUEM
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Abstract. The article discusses one of the tasks of designing a mobile installation for cleaning and
disinfecting mine wells — the development of design documentation for the manufacture of a new, effective
type of experimental mobile installation based on a high-terrain vehicle, which will perform all technological
processes using progressive hydraulic and grappling methods for removing sediments and foreign objects.
The authors have prepared a schematic diagram of an experimental sample of a mobile installation for cleaning
and disinfection of mine wells and maintenance of water-lifting equipment OJIILIK-30 and basic diagrams of
the main components performing technological operations during cleaning of mine wells from sediments and
foreign objects and prevention (disinfection) of a water source, watering point and maintenance of water-lifting
equipment, as well as the device and technological process. The article was prepared as part of a grant-funded
project in a priority area of scientific development: Sustainable development of the agro-industrial complex.
The stages of development of the design documentation for an experimental sample of a mobile installation
for cleaning and disinfection of mine wells and for the maintenance of water-lifting equipment correspond to
the tasks set. Control over the manufacture and acceptance of design documentation for a mobile installation
for cleaning and disinfection of mine wells and for the maintenance of O[AIIIK-30 water-lifting equipment was
carried out in accordance with the act of completed work.
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AHHoTanusl. Makanaja maxra YHFbIMAJIApbIH Ta3apTy *KoHE NE3MH(EKIMsIIAYy YIIiH KbUDKbIMAIbI
KOHJIBIPFBIHBI K00anmay MiHAeTTepiHiH Oipl KapacThIpbUIaJbl — JKEp acThl IIeTiHAlIepi MeH Oerne
3aTTapbl )KOIOJBIH MPOTrPECCUBTI THAPABIMKAIBIK JKOHE Irperdepitik oicTepiH KOoJAaHa OTBIPHII, OapiIbIK
TEXHOJIOTUSUIBIK TPOLIECTEP A1 OPBIH AN THIH AKOFApBI ©TIMI1 aBTOMOOUIIb HET'131H/1€ )KbUTKBIMAJIbl KOHIBIPFBIHBIH
HKCHEPUMEHTTIK YJTICIHIH )KaHa, THIM1 TYPIH jKacayFa apHaJFaH jko0anay KyKaTTaMachlH 93ipiey. ABTopiap
HIAXTAJBIK KYABIKTapbl Ta3ajay >koHe Jne3uHgpekuusuiay, cy kereprim OAILIK-30 KoHIBIpFbICHIHA KBIZMET
KepceTy OOMbIHIIA KBUDKBIMAIIbI KOHIBIPFBIHBIH TKIPUOEIIK YIATICIHIH CXEMabIK ChI30aChIH JKOHE IaXTalbl
KY/ABIKTap/bl TOMBIPAK ILIOriHAIIEpIHEH jKoHEe Oerne 3arTaplaH Ta3apTy, Cy Ke3iHIH Npo(HIaKTHKaChl
(3apapchI3anablpy) Ke3iHAe TEXHOJOTHSUIBIK ONepanysuiapbl OPbIHAANTBIH HEri3ri KOHABIPFBUIAPAbIH
CXeMaJIbIK ChI30achIH JaiibIHAaIbl. MaKaia FhUTBIM JaMYybIHBIH OaCchbIM OarbIThbl « ATPOOHEPKICINTIK KEIIeHal
OPHBIKTBI JaMBITY» OOMNBIHIIA T'PAHTTHIK KapXKbUIAHIBIPYFa apHaifaH >xo0a mmeHOepiHae NaiibIHAaIFaH.
[laxTa KyJIBIKTApbIH Ta3apTy >KOHE NE3MH(EKIMsIIAy JKOHE Cy KOTeprill *aOIbIKKa TEXHHKAJIBIK KbI3MET
KOpPCeTY VIIIH >KbDKbIMAJIbl KOHABIPFBIHBIH SKCIEPUMEHTTIK YJTICIHE KOHCTPYKTOPJBIK KyXKaTTaMaHbI
a3ipiey KezeHaepli MeH KOWBUIFaH MiHJeTTepre coiikec keneni. [llaxTanmplK KyAbIKTapibl Ta3apTy >KoHE
ne3uH(EeKIMsIay YIIiH KbUDKBIMAIbl KOHABIPFBIHBIH KOHCTPYKTOPJIBIK KY>KaTTaMachlH JalbIHIAYbl )KOHE
KaObL11ay bl OaKplIay XKoHE Cy KOTEprill KabIbIKKa TeXHUKaIBIK Kbi3MeT kepcery O/IIIK-30 opbinaanran
KYMBICTap aKTici OOMbBIHIIA KYPIi3iIIi.

Tyiiin ce3aep: KbUDKbIMAIbl KOHABIPFBI, KOHCTPYKTOPJBIK Ky)KaTTama, Ie3uH(EKIHs, Ta3zapry,
IaXTaJbl KYJBIK, k00a

Joiiexco3 ymin: E.K.Oyenbek, [1.b.Opnataes, E.Capkeiros, XK.3. XKakymoBa (2026). IllaxTamnbt
KY/ABIKTapblH Ta3apTyFa >KOHE JAe3MH(EKUUsIayFa apHAIFaH KbDKbIMAJIbl KOHJIBIPFBI: KOHCTPYKTOPJIBIK
Ky)KaTTamaHsl a3ipney // [3aenicrep, Hotuxenep — McenenoBanus, pe3ynbratsl. Vol. 28. Is. 1. Number 109.
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Myaaesiep KakTbIFbICHI: ABTOpJIap OChI MaKaiaaa Myenep KaKThIFbICHI )KOK AT MOTIMACH/II.
Anzvic. Aemopnap epaHmmulK KApAHCHLIAHObIPY Ke3iHoe icke acvipviiamvih MPH AP 26194045
JHcodacvina 3epmmeynep Hypeizyoi HcoHe 0Cbl MAKAIAHBL HCAPUALAYObl KAMMAMACHI3 emMKeH KaAPHCbLIbIK
Konoay ywiHn angvlc 0indipedi. ANblH2aH 2panmmolk KAPHCHLIAHOBIPY bLILIMU HCYMbICIAPObl OpbIHOAY2d,
Hamudcenepoi 6Hoeyze JHcaHe mandayaa, COHOAl-aK Mamepuaioapobl HCapusiaya 0atblHOay2d bIKNAl emmi.

E.K. Oyenéex, /I.b. Opoamaes, E. Capkvinos, K.3. Kaxynosa®
Kaszaxckuii nayuonanvHulll acpapHulil ucciedosamensckutl ynusepcumem, Animamet, Kazaxcman.
E-mail: zhakupova.zhanar@kaznaru.edu.kz

MEPEJABUKHASI YCTAHOBKA JJISI OUMCTKHU U JE3UH®EKIIUU IAXTHBIX
KOJIOJILEB: PA3PABOTKA KOHCTPYKTOPCKOI JOKYMEHTALIUU

oyenbdexk Epmex Ken:kedexoBuu, crapuimii mpenogaBatens kadeapsl «BoHble pecypchl U METHOPAIUS
Ka3axckoro HallMoOHaJIBHOTO arpapHOro UCCIe10BaTeIbCKOr0 YHUBepcuTeTa, Anmarsl, Kazaxcran

E-mail: auyelbek.yermek(@kaznaru.edu.kz; https://orcid.org/0000-0001-5651-421X;

Opaaraes lapxan BaxbIT6ekyJ/ibl, TOKTOPaHT Kadeapsl «ArpapHas TeXHUKa U MallmHOCTpoeHue» Kaszax-
CKOT'0 HaI[MOHAJILHOTO arpapHOro UCCle0BaTeNbCKOro yHUuBepcuTeTa, AnMarsl, Kazaxcran

E-mail: 515525@kaznaru.edu.kz; https://orcid.org/0009-0009-1676-4367 ;

CapksbinoB Ep6oa, k.T.H., nipodeccop kadeaps! «ArpapHas TEXHUKA U MalIMHOCTpoeHue» Kazaxckoro Ha-
IIMOHAJIBHOTO arpapHOro UCCIIe0BATENLCKOr0 yHUBEepcuTeTa, Ainmarel, Kazaxcran

E-mail: yerbol.sarkynov(@kaznaru.edu.kz; https://orcid.org/0000-0002-6412-7153;

Kaxynosa Kanap 3usinosna, PhD, crapmuii npenogasarens kadenpsl «BonHble pecypcbl U MeInoparus»,
050026, Kazaxcran,Anmarsl, MEKpopaiioH 9/ 39

E-mail:zhakupova.zhanar@kaznaru.edu.kz; https://orcid.org/0000-0002-4933-762X.

AnHoTanmusi. B crathe paccMaTpuBaeTcs OJHA W3 3aJa4d IO TPOCKTUPOBAHHUIO IEPEABMIKHON
YCTaHOBKH JIJISl OYMCTKH U IE3UH(EKIHH MaXTHBIX KOJIOIIEB — Pa3pad0TKa KOHCTPYKTOPCKOM TOKYMEHTAIIUU
Ha W3rOTOBIIEHHE HOBOTO, 3(PPEKTHBHOTO THIA 3KCIIEPUMEHTAILHOTO 00pa3iia MepeIBIKHON YCTaHOBKU
Ha 0Oa3e aBTOMOOWJISI BBICOKOH MPOXOIUMOCTH, KOTOpas OyJeT BBIOIHATh BCE  TEXHOJOTHYECKUE
MPOIIECCHl C HCIOJIB30BAHUEM IPOTPECCUBHOTO THPABIMYECKOTO U TPEHPEPHOrO0 METOAOB yIAICHUS
TPYHTOBBIX OTJIOXCHUH M TIOCTOPOHHHX IPEIMETOB. ABTOpaMHU IOJATOTOBIICHA NPUHIUIHAIBHAS CXeMa
AKCIIEPUMEHTAIBHOTO 00pa3Ia MepeIBUKHON YCTAaHOBKH JIJISl OYUCTKH U AC3MH(DEKIIMY MaXTHBIX KOJIOIICB U
Texo0cay)uBaHus BoonoasEMHoOro obopynosanus O/IIIK-30 u npununuaibHbIe CXeMbl OCHOBHBIX Y3JI0B,
BBIMOJIHSIONINX TEXHOJIOTUYECKUX OIEpaluidi MPU OYUCTKE MIAXTHBIX KOJOJIEB OT TPYHTOBBIX HaHOCOB
U TOCTOPOHHUX TPEIMETOB M TMPO(PHIAKTHKH (J1e3MH(DEKIINN) BOJIOMCTOYHUKA, BOJOTIONHOTO IyHKTa U
TEX0OCTYKHBaHUSI BOJOTIOABEMHOIO O0OPY/IOBaHHUS, a TAK)KE YCTPOMCTBO M TEXHOJIOTUYECKHU MpPOIIEeCC.
CraTbhsi IOATOTOBJICHA B paMKaX MPOEKTa HA TPAHTOBOE (PMHAHCHUPOBAHUE IO TIPUPUTETHOMY HAIPABICHHIO
Pa3BUTHSI HAYKH - «Y CTOWYMBOE Pa3BUTUE arpOIPOMBIIIIICHHOTO KOMIUIeKcay. CTaiu U 3TaIlbl pa3padoTKu
KOHCTPYKTOPCKOW JIOKYMEHTAIIMU Ha 3KCIIEPUMEHTAILHBIN 00pa3el] MepeIBIKHOW YCTAaHOBKH JIJISI OYHUCTKU
U Je3UH(EKIMH MAXTHBIX KOJIOJAIEB U TEX0OCTYKHUBAHUS BOJOMOIBEMHOTO 00OPYIOBaHUSI COOTBETCTBYIOT
MOCTaBJICHHBIM 3ajadaM. KOHTpOJIb 3a W3roTOBIEHHEM W TpUEMKA KOHCTPYKTOPCKOW TOKYMEHTAIIUU
MEPEIBIKHOW YCTAHOBKU IS OYUCTKM M JIE3MH(EKIUU INaXTHBIX KOJIOJIEB W TeXOOCITy)KHBaHUS
BojonoabEMHOT0 obopymoanust OJJIIIK-30 mpoBoAUIKCH MO aKTy BBITIOJTHEHHBIX PaldoT.

KawueBble cjioBa: TepeaBUKHAs YCTAaHOBKA, KOHCTPYKTOPCKAs TOKYMEHTAIUs, IE3WHQEKITHS,
OYHCTKA, IMAXTHBIN KOJIOJEI, TPOCKT

s mutupoBanusi: E.K. Oyenbex, J[.b. Opparaes, E. Capksinon, JK.3. Xakynosa (2026).
[lepenBrkHas ycTaHOBKA JUISl OYMCTKU U AC3MH(EKIIMN MIaXTHBIX KOJOAIEB: pa3padoTka KOHCTPYKTOPCKOMH
nokyMeHTaiuu // [3nenicrep, Hotmwxkenep — MccnenoBanus, pesyastaTsl. Vol. 28. Is. 1. Number 109. 2026. Pp.
192-202 [In Eng.]. https://doi.org/10.37884/1-2026/19

KoH(pIuKT HHTEPECOB: aBTOPHI 3asBISIOT 00 OTCYTCTBUU KOH(MIMKTa HHTEPECOB.



Kipicne

[laxTa KyABIKTapbIH Ta3apTyFa XKoHE Ae3NHPEKIMsIIAyFa )KOHE Cy KOTEPTIll )Ka0abIKKa TEXHUKAIIBIK
KbI3MET KOPCETYre apHaJFaH IKbUDKBIMAJbl KOHJABIPFBI IIaxXTa KYJABIKTApPbIHBIH JCOMTIH OJapIIbl
TOMBIPAK LIOTiHIIEpiHEeH KoHe Oerje 3aTTaplaH Ta3apTy JKoHE Cy KO3iHiH, Cy KYSATHIH IyHKTTIH Ta3apTy
(me3uH(eKIusIIaY) )KOHE CYy KOTEPrill )Ka0abIKKa TEXHUKAIBIK KBI3MET KOPCETY apKbUIbI KAJITbIHA KEATIpyTe
apuanrat [Tlesh, 2025; Tlesh, 2020; Tumlert, 2023; Pifion-Flores, 2024].

JKBUDKBIMAITBI KOHIBIPFBI )KOFApPBI OTIM/Ii aBTOMOOHJIB/ICH, aBTOHOMJIBI JJICKTP CTAaHIIUSICBIHAH, 0acKapy
MyJbTIHEH, Ne3uH(pEKTOpAaH, MHeBMOrperdepeH, KaOblIarsIbl 0ap KoMrpeccopaad, 6bapadbanaapsl 6ap
IIBIFBIP/IAH KOHE OpAJIFaH apKaHMEH JKOHE Cy KOTepy ’KoHe aya Oepy :KeHIepiHeH, TYCYy KOTepril xkebenep ieH,
Cy TOreTiH jKeHi 0ap THIPOIUKIOHHAH KOHE €Ki KaMepallbl THeBMOHACOPAAH Typassl (1-cyper).
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1-aBTOMOOMIIB; 2-aBTOHOM/IBI DJIEKTP CTAHLUSCH]; 3-0ackapy myJbTi; 4-ae3uHdexrop; S-HeBMorpeiidep; 6-koMipeccop; 7-bIFbIp; 8-Kabeb;
9, 10-cy actbl KeTepriul )koHe aya OepeTin xenaep; 11-tycipy ketepriut xebde; 12-ruapoiukion; 13-cy TereTin ruIpounKIOH xeHi; 14-eki
KamepaJibl THEBMAaTHKAJIBIK COPFBI; 1 5-11aXTalIbIK KYIbIK.

Cyp. 1. O[JIIK-30 maxTa KYJIbIKTapblH Ta3apTyFa, Ae3uHPEeKIUsIIayFa )KIHe Cy KOTEpPrill )Kad IbIKTapbiHa TEXHUKAJIBIK KbI3MET
KOpCETYre apHaJIFaH JKbUDKBIMAIIbI KOHIBIPFbI

OTIMIUTITT KOFaphl aBTOMOOWIIb >KAaWBUIBIMAAPILI CYJIAHIBIPY >KaFJaWbIHAA IIaxTa KYJABIKTapbIH
TazapTy *KoHe Je3uH(peKIusIay ka0ablFbl OpHATBHUIFAH IU1aT(OPMAaHbI TaChIMAJIJayFa apHaJIFaH.

ABTOHOM/IbI DJIEKTP CTAHIMSCHI AJIEKTP KO3FAITKBIIITAPBIH SJIEKTP KyaTbIMEH KaMTaMachl3 €Ty,
KaOBLIIaFbINIBI 0ap KOMITPECCOp JKeTeri, 0apabaHaapbl 0ap MILIFBIPIIAP, OpaJIFaH KaOeIbIep MEH Cy KOTEePTill
KOHE aya OepeTiH )KeHJIEPMEH KaMThLIFaH.

backapy mynbTi maxTta KyABIKTapblH Ta3apTy, AC3WH(OEKIUsAIAy >XOHE Cy KOTepril >KaOabpIKKa
TEXHHUKAJBIK KbI3MET KOPCETY ONEpaLUsIapbIH OPbIH/IAY TEXHOJOTHUSIIBIK MPOIEC Ke31HAe KOMIIPECCOP MEH
IIBIFBIP/IBIH )KYMBICHIH OacTayFa KOHE TOKTaTyFa apHajFaH [Oyenoek sxone 1.0., 2023].

[TopratuBTi Oypikkimi O6ap ae3uHGEKIUIAYIIbl KYABIK IaXTaChIHBIH OCTIH, KYIBIKTAaFbl CYIBI,
Cyapy MyHKTIHIH pe3epByapjapblH, Cyapy ajlaHbIH >KOHE JaHyapiiapAbl CyapyFa apHaJfaH Hayajaap.ibl
nesuH(peKIusIayra apHaiarad (4-cyper).

[THeBMorpeiipep yHFbIMa MIAXTAaChIHAH KATThI 3aTTapAbl JKOHE KaKeT OOJiFaH >Karjaiga KaTTbl

TOMBIPAK IMIOTTHAUICPIH aJbIll TACTayFa apHaiIFaH (3-cyperT).

KaOpuiareimbel 6ap KoMIIpeccop €Ki KaMepasbl ITHEBMAaTHKAJIBIK COPFBIHBIH, MHEBMOTperdepin
XKoHE Ae3MH(PEKIUSITBIK OYPIKKIIITEPAIH AepOeC KbIChUIFaH aya )KETEK KO31H )KacayFa apHaJIFaH.

bapabGanmapsl MeH opaiFaH apKaH, Cy KOTEprill >KOHEe aya OepeTiH KeHJepi Oap IIBIFBIp
nmHeBMorpeidepal, eki KaMmepasabl THEBMATHKAIBIK COPAITHI TYCIPYTe )KOHE KOTEPYTe, CEPBUCTIK TEXHUKAIIBIK
KBI3MET KOPCETY KE31HJIe Cy KOTEPIill )KaObIKThI OOJIIEKTEYTE )KOHE MOHTaXK/IayFa apHaJIFaH.



Tycy keteprim xe0eMeH a0 pIKTaTFaH POJIUKTEP OOWBIHIIA TYCYy KOTEPTilll apKaHMEH Cy KOTepy
MeH aya Oepy KEHJIEPiH Tipeyre, )KbUDKBITYFa JKOHE OJIap/Ibl )KeOCHIH MaKCUMAJIJIbI YIIYbI KE31HIEC YHFBIMA
IIIAXTaChIHBIH OPTachlHA OPHATYFa apHAJIFaH.

Cy TereTiH xeHi 0ap THAPOUMUKIIOH CY-TOMBIPAK KOCIACBIH Cy KOTEPTilll KeH OOMBIHIIA KOTEPreH
Ke3/1e KaTThl MaccaHbl Oeyre ’KoHE OHBI Kep OeTiHe OOJIIHTEH Kepre Teryre, CoHAai-ak OeiHIeH Cyabl Cy
TOreTiH >KeH OOMBIHIIA KYABIKTHIH IIaxXxTachblHA arbi3yFa apHanraH [Sarkynov xkone T.0., 2024; Abdreshov
xoHe T.0., 2020; Zhurinov xone T1.6., 2019].

Exi kamepaisbl MTHEBMATHKAJIBIK COPFBI TOPT TEXHOJOTHSIIBIK OIEPAIllUSHBI OPbIHIAYFa apHAJFaH:
YHFBIMA IIaXTaChIHJA TYOIHJETI TONMBIPAKTHI THAPABIHUKAIBIK XKYY, CY-TOMBIPAK KOCIACHIH ITHEBMATHUKAIIBIK
Maiianay, xxep OeTiHe Cy-TONBIPaK KOCIACHIH KOTEPY *KOHE YHFbIMA IAXTAChIHAH JIACTAHFAH CYJIbI TOJBIK
Ta3zallaHFaHFa JIediH aiinay (2-cyper).
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16-exi arbIHIBI aya TapaTKbILL; 17-eki OpbIHABIK Kianannap; 18-aya kaObsuiay Tyrikrepi; 19 jxxone 20-0aiyiaHbICTBIPYIIBI XKeHep; 21
KaHe 22-aya Kaknakrapbl; 23 jxaHe 24-echicy Kamepanapbl, 25,28 xaHe 29 —copy, KaJKbIMalbl XKoHE aiijay KianaHzaapsl; 26-aiigay KyObIpbI
0ap KbICBIM Kamepachl; 27-UMITyIbCTIK TYTiKTep; 30-0aiiaHbICTBIPYIIBI XKeH; 3 1-TruaApaBIuKaibIK XKyy KYPBUIFBICHI; 32-THAPABIUKAJIBIK XKYY
canramanapsl; 33 - GalyaHbICTBIPYIIBI TOPTOYpEIIITAp; 34-TyTiKTep; 35-BeHTHIIbICP; 36-THAPABINKAIBIK TapaTKbILL; 37-aya TapaTy KOpIIYChI;
38-kaknak cantamacsl; 39-ITHeBMaTHKAIBIK Ypiiey KypbUIFbIchl; 40-0ypikkint; 41-0aitaHbICTRIpybl YINTIK; 42-0YpiKKinI TYTik; 43-THEeBMaTH-
KaJIbIK TapaTKBbILIL.
Cyp. 2. Exi kamepaJbl THEBMAaTHKAJIBIK COPFBI

Martepuanmap KoHe 3epTTey daicTeMenepi

[lerinainepaiH TOMBIPAFbIH KETIpyTre apHaJIFaH KYPBUIFBI €Ki KaMepasbl ITHEBMATHKAIBIK COPAIICH
KOHE THEBMOTrpeiiepMeH XaOabIKTaTybl KEpPEeK, OHBIH IIIiHAEC €Ki KaMepalibl THEBMOCOpAN MbIHAJIapAbl
KaMTH/IbI: €Ki OPBIHJBIK KJIANaHIapbl MEH aya KaOBUIIAFbIIl TYTIKTEplI MEH KaJFarblll KeHJepi O0ap exi
aFbIHJIBI aya TAapaTKBIII, aya COPFBINITAPEI 0ap €Ki Kamepachl, Copy, KAJIKbIMAIIbI )KOHE aiijay KianaHaaphl,
aiiiay KyObIpbI 0ap KbICBIM KaMepachl, UMIYJIbCTIK TYTIKTEp, Cy TOTETiH KJamaHbl 0ap aya TapaTy KOpPITyCHI,
aya KaObpu1Iay )oHe Oypy KyObIpiapsl Oap aya Tapaty KOPITyChIHBIH KaKIaKTapbl. EXi aFbIHIIBI aya TAPaTKBIIIbI
€Ki OPBIHJBIK KJIANIAHIAP/IBIH TiK OpHAJIACYBIMEH OpPBIH/IAJIAbl, OHBIH aFbIHIAPHI aya KaOBUIIAFbII TYTIKTEP
apKBUIBI IIBIFApy KaMepaiapblHa, I )KEeTEeK KaMepaiapbl KOCBUIATHIH TYTIKTEp apKbUIbI — UMITYJIBCTIK TYTIKTEP
apKBUTBI KAJTKBIMAJIbl KITallaHAapMEH KOCBUIFaH aya KaKIMaKTapbIMEH KOCBLIAIbI.

Afinay KyObIpbl 0ap KbICBIM KaMepachl canramaliapbl, OaiIaHbICTRIPYIIBI KBaJIpaTTaphl, TYTIKTEpI,
KJIaTTaHJaphl ’KOHE THAPABIMKAIIBIK TAPATKBIIIBI 0ap THIPABIUKAIBIK JKYY KYPBUIFBICHIMEH jKa0IbIKTaIIFaH.
Cy TereTiH KilamaHbl MEH KaKIarbl O0ap aya Tapary KOPIIyChl OypiKKiIITepi, KOCKBIII TICTEpi, TYTIKTEpI,
KJIaITaHJaphl )KOHE THEBMATUKAJIBIK TAPATKBIIIBI 0ap THEBMATUKANIBIK Y€y KYPbUIFBICBIMEH Ka0IbIKTaIFaH.
Byn perte koMmmpeccop KaOBUIIAFBIIBIHAH CHIFBUIFAH aya aya TapaTy KOpITyChblHa aya Oepy KYOBIpbl MEH
KaKIaK KyObIpbl apKbLIbl Oepisiesi, oJjaH aya MmbIFapy KYOBIpHl MEH JKajiFay *KEeH1 apKbUIbl €Ki aFbIHIBI aya
TapaTKBIITHIH OpPTAJIBIK KaMepackiHa Oepineni. O €Ki OpbIHIBI KJIANaHAAP apKbUIbI CHIFBUIFAH ayaHbI
KaMepajapra aBTOMATTBl TYpJe TapaTaabl JKOHE OJIapJaH IIBIFATHIH CHIFBUIFAH ayaHbl YHFBIMAJAFbl Cy
JICHreifiHe Tere/i, ojlapJaH Cy-TONBIPAK KOCIACHIH KBICHIM Kamepachl apKbUIBI ainay KyObIpbiHa Oepeni

(2-cyper).



[TaeBMoTpeiidep it )kaKTaphbl, 5KaKThIH TOTICAIapbl, OChTEP1, )KAKThIH ACIAJIbI )KaKTaybl, THEBMOYKETET,
CBhIpFa KaKIarbl, THEBMOIWIMH/IP, MTOPIICHb, )KETEK ©3€Ti, 03K TPaBEPCi, )KETEK TAPTKBIIITAPHI KOHE KETEK
TapTKBIITAPBIHBIH TOICATAPhl OOMYbI KEPEK, OHBIH THEBMOKETET1 KAKThIH CHIPTKBI OOJIriHAe OpHaIacKaH
TOTICAJIApPMEH >KOHE paMaHbIH OEKITUITeH ToIcallapblHa OCHTEPMEH KOCBUIFaH, KaTThl HMIMHIP KOPITyChIHA
OCKITUITEeH, aJI )KeTEeK TapTKBIIITAPHI )KaKTHIH 11IIK1 )KaFbIH/Ia OpHAJIACKAH KBbIIKBIMAJIBI TOTICAJIAPFA KOCHLIA b

(3-cyper).
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S-naeBmorpeiidep (1 cyperti KapaHbi3); 59 - xkak; 60 - och; 61- kKakK acmachIHBIH KaKTaybl; 62- MHEBMATHKAJIBIK JKETEK; 63 - ChIpFa KaKIMarbl;, 64 -
ITHEBMATHKAJIBIK LIIIHHAD; 65- TOpIeHb; 66 - )KeTek o3eri; 67 - INTaHraHbIH TpaBepci; 68 - »KeTek TapTKbIITaphl; 69 - )KETeK TapTKBIIITAPBIHBIH
TOICaNapsbl.

Cyp. 3. [TueBmorpeiidep

[TopraTuBTi OYpikkimi O6ap ae3uH(EKTOp Ae3uH(EKuusIay epiTiHIICIH TackMajjayFa apHaJlFaH
OaxTaH, ne3nH(eKIMsIIay epiTiHAICIHE apHaAIFaH KOC ChIMBIMIBUIBIKTAaH, aya Oepy KeHIH KOCyFa apHaJlFaH
KeJnTe KYObIpJiaH, KYIO ThIFbIHBIHAH jKOHE OYpIKKIIITEepl Oap TapaTKbILITapiaH TYPaThIH albIHOABI OYPIKKIII
60ybl Tuic. Taparkpiml TyOiHEe OEKITy TIpeKTepiMeH OEKITUIENl >KOHE KOCApJIAHFaH ChIMBIMIBLIBIKTAPHI
Cy TBHIFBI3JAFbIII TYTIKIEH >XKaOJAbIKTalIFaH KOocapjlaHFaH TapaTy KYpBUIFbUIApBl apKbUIbl KOCapJlaHFaH
CBIMBIM/IBUIBIKKA KOChUTA Ibl. JKanFay-TapaTy KYPBUIFBICHI Cy KYIO MYHKTIHIH IPOQUIaKTUKACHIH KYPri3yAiH
XKaOIpIKTaJIFaH KYPbUIFBICBIHA KEHJ11 KOCY YIIIIH YIITIKTEH, OYpy KYObIpbIHAH, OypY KYObIpbl Oap BEHTUIIbAECH
KOHE Ka0JBIKTaIFaH Cy THIFBI3JAFbINI TYTIK apKbUIbl Ae3WH(EKINsIay epiTIHAICIH OYpKY YILUIH CHIFbUIFaH
ayaHbIH KbICBIMMEH Oepy OYpIKKIII TapaTKbIII Kipic KyObIpbIHA KOCBUIFAH JKaNKbII Taiikackl Oap BEHTUIIb
MEH aJFay KyObIpbIHaH jkacaiiraH (4-cyper).

Tycipy keteprim xebe Tomncanbl OSKITIIEMEH OPBIHIAJIFAH KYMBIC JKOHE KOJIK KaFJabl IIETIH]Ie
€HKEUTUIETIH Ke0e/IeH TYpybl THIC kKoHE TYCIpy KOTepy apKaHbIHBIH aCTblHA OCHTIK OpPBIH aybICTBIPYHI Oap
OJIOKTapMeEH, Cy KOTepy KoHe aya Oepy keHjaepiMeH xka0apikTanysl Tuic [Evangelista, 2023; El-Bayoumi,
2023].

JKyKIbIFplp KaOenb1i KAKETTI apKaH ChIMBIMIBUIBIFBIMEH OpayFa apHaiFraH OapabanHaH, 6apabanra
0ip yumbpIMeH OekiTiareH OapabaH »KETETiHEH TYpYbl Kepek, oy Kipebepic Oemikrepl ThicTi OapabaHnapra
OekiTuIreH »oHe OapaGaHIapblH aliHalTy MYMKIHIITIMEH KOCBUIFAH Cy KOTEprilll, aya ©TKI3TilI KeHaep/al
opayfra apHasiraH OapabaHapMeH ka0 AbIKTAIFaH: TUAPOIIMKIOHHBIH Kipic KeATecl Oap Cy KOTeprill )KeHi, aya
Oepy - KoMIpeccop KaObUIIaFbIIIBIHBIH HIBIFATHIH KYOBIPHIMEH, COHBIMEH KaTap, OapabaHap/ bl aliHaIMabl
KO3FaJIBICKA KOCY JKOHE elIipy YIIiH O0esek MydTamapMeH xa0apikTanran (1-cyper).

Exi xaMepaJibl MHEBMATHKAJIBIK COpal KOTEPUTy Ke31HAE Cy KOTEprill )KOHE aya OTKI3T1I KeHIep MEH
Ka0enbAep/A1H KO3FalbIChIHBIH CHHXPOHIBLIBIFBI CAKTATYbI KEPEK.



44-K0C CBIBIMIBUIBIK; 45-Cy THIFBI3IAFBIII TYTIK; 46-KOCKBINI-TapaTy KYPbUIFBICHI; 47 - KOCKBIINI raiika; 48-0ypikkinrrep; 49-tapaTkpiur; 50-0exity
TipekTepi; 51 - KOCKBIII Kente KyObip; 52, 55 — knanannap; 53-ymrik; 54 - Oypy TyTiri; 56,57-0ypy koHe Oypy KyObIpiapbl KOCKBIII; 58-TONTHI-
PFBIII THIFBIH.

Cyp. 4. AnpiHOAITBI IE3MHQEKIUSIIBIK CIIPHHKIIED

Cy TereriH xeHi Oap THUAPOLUMKIOH TIK CHIMBIMABUIBIKTaH TYPYbl THIC, OHBIH >KOFaprbl OeJiri
IWIMHAPIIK, a1 TOMEHT1 0eiiri KOHyCTHIK OO0JIybl THIC >KOHE HMIMHIPIIK OeIiriHae cy KeTeprimll KeHIi
KOCyFa apHajJiFaH Kipic KenTe KYOBIPBI jKep acThl MIOTIHIUIEPIH THAPABIMKAJIBIK XYy MpOLECiHAe KalWTa
naiiianany YUIiH KyJIbIKTBIH [IaXTachblHA OOJIIHTeH CyJIbl KalTapy/blH TOry >KeHiH KOCYFa apHaJlFaH IIBIFBIC
KeJTe KyOBIpbI 00Iybl THIC. TOMEHT1 KOHYCTBIK O6eJliKTe Kep OeTiHe TONMbIpaK KOCTAChIH OENTUICHIeH JKepre
aJIBIT TacTay YIIiH OYpbUIATHIH JKeHi O0ap bIChIpMa OpHATBUTYHI THIC (1-cyper).

Cy arbIHBIMEH J)KaHACATHIH OOJIIIEKTE 1€ KOPPO3HsIFa KAPChI KaObIH AP OOTYbI KEPEK, aJl KOHIBIPFbLUIAP:
€Ki KaMepaJbl MTHEBMATHKAJIBIK COPFBI, MOPTATUBTI OYPIKKIII Je3UH(EKIMIIAYIIBI )KOHE THAPOLUUKIOH TOT
OacmaiiTbIH 0OJaTTaH JKacalybl Kepek.

3epTTey HITHIKeIePi KIHE 0J1apAbI TATKBLIAY.

[IlaxTa Ky/BIKTapbIH Ta3apTyFa KoHE Ae3MH(EKIUsIayFa )KoHe Cy KOTEPrill )KabIbIKKa TEXHUKAIIBIK
KBI3MET KOPCETYyTe apHaJIFaH XKbUDKbIMAJIB KOHJIBIPFBI OHBIH HET13T1 0elikTepi (TopanTapsl) MEH OOIIIeKTepiH
TOJIBIK KYPACTBIpyFa JKOHE OOIIeKTeyre MYMKIHIIK OepeTiH KaKeTTi Kypai-caliMaHAap >KUBIHTBIFBIMEH
XKaOIBIKTATYBI THIC.

[IlaxTa KYJIBIKTApbIH Ta3apTyFa apHaJFaH JKbIDKBIMAJIbl KOHIBIPFBIHBIH JKCIIEPUMEHTTIK YITICIHIH
TEeXHHUKAJIBIK-TEXHOJIOTHSUTBIK KOpceTKimTepi 1 sxoHe 2-kectenep/e Oepinrex.



Kecre 1 — IllaxTa KyIOpIKTapbhlH Ta3ajayFa apHajfaH >KbUDKbIMANbl KOHABIPFBI OOMBIHINA HETi3ri
napameTpJiep.
Ne Kepcerkimr aTayst Omuem Oipairi Momi
1 [ITaxTa Ky/bIKTApbIH TA3apTy TEPEHIITI, M 30
2 Cy-TombIpaK KOCIIAChIH aJIbI TacTaraH Ke3ze Oepy, am’/c 2,69- 1,4
3 Jlacranran cyzsl aiinay kesinae oepy, am/c 2,86-1,5
4 TyTBIHATBIH KyaT, kBT 225-33
5 ChIFBUTFaH ayaHBIH KaXKETTi apTHIK KBICHIMBI KaXKeT, klla 255 -382
6 [THeBMAaTHKAIIBIK COPFBIHBIH THIMJILTIT, % 12-14,6
7 | CoIFbliFaH aya IIBIFBIHBI, aM’/e 4,36 - 1,61
8 Bip maxTa KyIbIFBIH Ta3ajayFa apHaJFaH KYMBIC KYHIEp 1-3
KYHJEPIHIH CaHHI,

Kecte 2 — Illaxta KyIbIKTapblH Ta3apTy MEH Ne3MH(EKIMsIay JKOHE Cy KeTepriml >XaOIbIKKa
TEXHUKAJIBIK KbI3MET KOPCETY YIIIH KbUKbIMAJIbl KOHBIPFBIHBIH SKCIIEPUMEHTTIK YJTICIHICT] jKa0bIKTap
MEH HETi3r1 TopanTap/IblH HapaMeTpIiepi.

Ne Kepcerkim atayst | Oumem Oipairi | MaHi
Korapsr TpadukTi kemik JAC N80
beH3uH KO3FalITKbIIBIHBIH KyaThl kBT 112
2 | Kyk kereprimriri T 5,1
3 | Jana »ongapMeH 5KypYy >KbUIIaMIbIFbI KM/4 50
AstoroMp! 3ekTp ctanmsicll ALTECO AGG 8000 E2 13511
OHnpipinerin Kyar kBt 7
2 | Kepuey BOJIBT 380
3 | Canmak KT 85
Komnpeccop REMEZA CB4/C-100.LB50

1 | XKymcanran Kyat kBt 0,5
2 | bepy M*/MUH 4

3 | CoiFbUIFaH ayaHblH apThIK KbICHIMbI klla 900
4 | Canmak KT 150

Exi xamepaiipl THEBMATHKAJIBIK COpaI

1 | Cy-TombIpak KOCIACBIH aJIbIll TacTaFaH Ke3ne Oepy /e 2,69-14
2 | JlactanraH cyasl aiinay kesinae oepy amM’/c 2,86...1,5
3 | Cy xetepy OumikTiri M 30
4 | TyrblHaTBIH KyaT kBt 3

5 | CoiFputFal ayaHbIH apTHIK KbICHIMBI klla 350
6 | IIBK % 14,7
7 | AybICTBIpY KaMEpaChIHbIH ChIHBIMIBUIBIFBI v 10
8 | Aya COpPFBILIBIHBIH CHIABIMIBUIBIFBI i’ 0.8
9 | Exi OpbIHIBI KITaIAaHHBIH CBHIPTKBI IUAMETPI MM 40
10 | Exi opbIHABIK KJIAAHHBIH 11IKI THAMETPI MM 20
11 | OiipikTapsl 6ap OaFBITTAFBIITHIH AXAMETPI MM 15
12 | Aya xaOpurnay TYTITiHIH iIKi JramMeTpi MM 20
13 | BaitaHbICTBIPYIIBI )KEHHIH 1K THaMeTpi MM 12
14 | CynpeccopibIK KyOBIPIBIH iIIKI AHAMETpi MM 32
15 | Copy xiamaHBIHEIH TIKOYPHIITH KOJACHEH KUMACHI om? 90
16 | KbIChbIM KJTanaHbIHBIH JUAMETPI MM 30
17 | KankpmMansl KIamaHHBIH JXaMETPl MEH Y3bIHIBIFbI MM 40x75
18 | ®pexunr TyTiriHiy imki 1HamMeTpi MM 20
19 | IlareiH ¢ppexuHr canTaMackIHBIH AHAMETPI MM 5
20 | YnkeH peKUHT canTaMachbHbIH AHaMeTpi MM 10
21 | Bypikkim guamerpi MM 4
22 | Bypikkim TYTiKTiH ilIKi fuameTpi MM 15




VATTHIK FbiNbIM
AKALEMUACHI

23 | AuameTpiik enmem MM 600
24 | Canmak KI' 52
[THeBMorpeiidep
1 | YKaObIK yaKTapIblH CHIMBIMIBUIBIFBI ? 45
2 | I'peiidepain sxaKThIH eHi MM 300
3 | [lopuens quamerpi MM 120
4 | Aya arbi3y KYOBIPBIHBIH iIIKI AHAMETPi MM 12
5 | XKaObIK »aKTaparsl AUAMETPIIIK JIIIeM MM 600
6 | AmbIk xaKrapsl 6ap 1HaMETpIIiK eeM MM 770
7 | Cammaxk KT 120
IoprarusTi OypikKimI He3nH(EKIHsIIaYIIb]
1 Jle3snHpEKIMUIIBIK epiTiHIHI TackbIMaIayFa apHaIFaH o’ 150
Ppe3epByapIbIH CHIABIMIBLIBIFBI
2 AnpHOATE Ae3UHPEKIHUSIIBIK CIIPUHKIEPIIH KOC 3 50
CBHIBIMIBUTBIF BIHBIH JKAJIBI CHIABIMIBUTBIFBI
3 | Aya arbI3y KYOBIPBIHBIH 1IIKI AHaMeTpi MM 12
4 | Cy TBIFBI3AAFBILI TYTIKTIH IIIKI THaMeTpi MM 15
5 | Bypikkim muametpi MM 3
6 [MopraTtuBTi Ta3aIaFBIITHIH JKSHIH XKaJIFayFa apHaJIFaH MM 12
Oypy KenTe KyOBIPBIHBIH IIIKi AHaMeTpi
7 | TapaTKbIIITBIH KOCKBIII TYTITiHIH iIKi AHaMeTpi MM 15
8 | Canmax KT 310
Bbapabanapsl MeH opasiral kabeli MeH Cy npaiMepiH KOTEpeTiH jKoHe aya OepeTiH xKeH/epi 6ap )KYKIIBIFBIP
1 | Cy xeTepriul xeHJ1i opayFa apHaiaran 0apaOaHHBIH IHaMETpi MM 250
2 | bapabaHHBIH Cy KYOBIPBIHBIH iIIKi IHaMETpi MM 32
3 Cy keTeprini xeHai 6apabaHHBIH Cy KYObIpbIHA KOCYFa MM 32
apHaJFaH

KYOBIPBIH iIIKi quameTpi

4 | bapabGannbiH aya Gepy KyOBIPBIHBIH iIIKi JHaMETpPi MM 12

5 Aya Oepy xeHiH 0apabaHHBIH aya Oepy KYObIpbIHA KOCYFa MM 12

apHaJFaH KYOBIPJIBIH iIIKi 1HaMeTpi

6 | Cy xeTeprinl )eHHIH iMIKi JHaMeTpi MM 32
7 | Cy xeTepriul )KeHHIH Y3bIH/IBIFbI M 36
8 | Aya Gepy xeHiHiH imKi quameTpi MM 12
9 | Aya Oepy KeHiHIH Y3bIHIBIFBI M 36
10 | MeIpeinitanFan 0osaT KabembIiH quaMeTpi MM 11
11 | MeipsliTanran 60naT KaOenbIiH Y3bIHBIFbI M 40
12 | Canmax KT 385
Tycipy-ketepy xkebeci
XKyxk xeteprimrriri KT 500
2 | XKebenin yuryst M 1,1
3 | Canmaxk KT 220
Cy bl TOreTiH jkeHi 0ap THIPOLUKIOH
1 | I'uapolMKIOHHBIH CHIABIMIBUIBIFBI 3 15
2 | Hummaapmik OemiKTiH Auamerpi MM 200
3 | TuAPOLUKIOHHBIH KOHYCTBIK OOIriHIH KOHYCTBIK OYPBIIIbI ° 20
4 | Cy xereprim xeH/i KOCYFa apHaJFaH Kipic KYOBIPBIHBIH 1IIKi MM 32
JTaMeTpi
5 | Cy TereriH TYTIKTi KOCyFa apHaJFaH IIBIFBIC KYOBIPBIHBIH IIIKI MM 32
JameTpi
Cy TereTiH KeHHIH illIKi [uamerpi MM 32
TombIpak KOCIIaChIH KETipyTe apHaiIFaH KyOBIPJIBIH 1IIKi AHAMETpi MM 27
Canmak KT 60
KopbIThIHABI.



[MTaxTa KYAbIKTapbIH Ta3apTyFa, Ae3NHPEKIUsIayFa )KoHE Cy KOTEPT 1L )KaDIbIKKA TEXHUKAIIBIK KbI3MET
KOpCeTyre apHaJlFaH >KbUDKbIMAIIbI KOHJIBIPFBI dKOFAphl ©TIM/II aBTOMOOMIIb 0a3achIHAA KbUDKBIMAIIBI OOJIBII
Ta0BLIa/IbI )KOHE TEXHOJOTHSUIBIK OTepalusiapibl OpbIHAay OOMBIHIIA MaliaiaHy YIIiH aXTa KYJIbIFbIHBIH
opTachkl OOMBIHIIIA €H KOFaphl KOTEPIUICTIH )KeOEMEH OpHATHLIA IBI.

[[laxTa KyABIKTApbIH Ta3zapTyFa, Ae3uHeKlusaIayFa oHe NaiilamaHyJblH MayChIMIbUIBIFbIHA
0aifTaHBICTHI Cy KOTEPTilll )KaOIbIKKA TEXHUKAIBIK KbI3MET KOPCETYT'e apHAIFaH >KbUDKbIMAIbI KOHIBIPFBIHBI
y3aK yakbIT Naiijanan0aran Ke3jie ol ’a0bIK O0KCTa caKTayFra OpHAThIIa bl

[[laxTa KYJIBIKTapblH Ta3apTyFa, Ae3uH(EKIMsIIayFa KOHE Cy KOTEeprill >KaOAbIKKa TEXHUKaJbIK
KbI3MET KOpCeTyre apHajfaH >KbUDKbIMANbl KOHIBIPFBI HETI31HEH >KbUIIBIH JKa3Fbl KOHE KOKTEMIi-KY3Ti
Ke3eHIepiHie Nnaigananbliabl.

[[laxTa KYJIBIKTapbIH Ta3apTyFa, Ae3WH(EKIMsIIayFa KOHE Cy KOTEeprill >KaOAbIKKa TEXHUKaJBIK
KbI3MET KOpCETyre apHaJFaH >KbIDKbIMAJIBI KOHJIBIPFBI KoplIarad aya temneparypacsl +1°C-tan +40° C-ka
JIeH1H KaJIBIITHI )KYMBIC iCTEY1 KEpPeK.

[[MaxTa KYABIKTApbIH Ta3apTy, AC3HMH(EKIUsIay >KOHE Cy KoeTepriuml XaOJbIKKa TEXHUKAJBIK
KbI3MET KOPCETYy YIIiH KbUDKbIMAIIBI KOHIBIPFBIHBI Malijaany KYpri3ylIi-MeXaHUKTIH KbI3MET KOpCeTyIi
MIEPCOHANBIHBIH TYPAKThI OOJIYBIH Tasar eTeli.
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Abstract. It is known that, under modern conditions, to ensure the country’s food security and increase
competitiveness in the domestic market, the requirements for grain quality of the most popular domestic
rice varieties have increased significantly. Given access to foreign markets, it is necessary to develop new
regional technologies and working parts for harvesting with optimal parameters and improved performance
characteristics. It is important to improve the technology of uniform distribution of rice biomass in the in-
clined chamber of the combine. The object of the study is the passage of the mown mass of rice through
an inclined chamber before entering the threshing machine during rice harvesting by a combine harvester.
The experimental laboratory setup is designed to determine the rice biomass levelling coefficient. The rice
biomass is fixed vertically with a retainer, and, using a meter ruler, the initial coordinates of the colored stems
are measured relative to the inclined chamber axis along the frame. The biomass is then fed into an inclined
chamber with a spacer and a corrugated leveler. Experimental statistical methods are widely used in both
science and industry for various purposes. Within the framework of this task, the concept of a «black box» was
used to study the rice biomass equalization system, which operates according to a complex and insufficiently
studied mechanism. Despite the possibility of direct and separate combine harvesters, combine technology
does not completely solve the problem without loss of rice harvesting. The total loss of grain, including
damage, reaches 20-25 %. As it passes through the threshing drum, part of the grain is subjected to mechanical
damage. To further investigate the process of leveling rice biomass, a central composite rotatable planning
scheme was implemented, consisting of a semi-replica (half) of a complete factorial experiment (PFE) of type
24, 8-star points and 2 central points. The total number of experiments is 18. The value of the shoulder for the
star points is oo = 1.682. Table 2 presents the planning matrix and experimental results for the study of



o
AKALEMUSACHI

almost stationary areas. The study focuses on the movement of the cut crop mass during rice harvesting by
a combine as it passes through the inclined feeder house to the threshing mechanism. It is known that, under
current conditions, to ensure the country’s food security and increase competitiveness in the domestic market,
the requirements for the grain quality of the most popular domestic rice varieties have increased significantly.
Given access to foreign markets, it is necessary to develop new regional technologies and working parts for
harvesting, with optimal parameters and improved performance characteristics. It is important to improve the
technology of uniform distribution of rice biomass in the inclined chamber of the combine. In agricultural
enterprises of the Almaty Region, rice is harvested using a separate (two-stage) method. A distinctive charac-
teristic of rice is the high susceptibility of its grains to mechanical damage during threshing and other techno-
logical operations involved in harvesting and post-harvest processing. Mechanical damage to seeds can reduce
germination rates by up to 20%, and by the start of harvesting, up to 30 % of the sprouted plants may perish
during the growing season. Despite the possibility of using combines for both direct and separate harvesting,
combine-based technology does not completely solve the issue of harvesting rice without losses. Total grain
losses, including mechanical damage, can reach 20-25 %. As the grain passes through the threshing drum, a
portion of it is mechanically damaged.

Keywords: combine harvester, inclined feeder house, threshing mechanism, mechanical damage,
grain, windrow
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AHHOTaNUs. 3aMaHay ¥ *KaFaii1a eqIiH a3bIK-TYJIIK KayiCci3IirH KAMTaMachl3 €Ty JKOHE 11TK1 HApbIKTa
0ocekere KaOUICTTIIIKTI apTTHIPY MaKcaThIHAA KOFaphl CYPaHBICKA M€ OTaHJBIK KYPIIl COPTTAPBIHBIH JIOH
carachlHa KOMBUIATHIH TaNanTap anTapibIKTai Kymererini oenriii. [llerennik HapbIKTapFa IIBIFY bl €CKepe
OTBIPBII, YKaHA ANMAaKTBIK TEXHOJIOTHSIIAP MEH JIAKbUI JKUHAYFa KATBICATBIH KYMBIC OOJIIKTEPIH OHTAMIIBI
napaMeTpIIepPMEH JKOHE YKaKCApThUIFaH TaiJallaHy CHUIIATTaMalapbIMEH JKETUIIIPY KaKeT, artan auTKaH.a,
KOMOaiHHBIH Kes0ey KaMmepachlHIa Kypilll OMoMaccachlH OIpKeNKi TapaTy TEXHOJOTHSUIAPBIH KETIIAIpY
MaHbBI3bl. 3epTTEY HBICAHBI KYPIlI JAKbUIBIH KOMOAWHMEH XKHHAY KE3iHJE OpPBbUIFAaH MacCaHbIH OacThIpy
anmapaTka JeiiH kendey kamepanan etyi. Kypim OnomaccacbiHbIH TericTeny KohduineHTiH



aHBIKTayFa apHalFaH »HKCIEPUMEHTTIK 3epTXaHalbIK KOHABIPFeL. Kypim O6uomaccachl (pUKCATOp apKbLIbI
TiriHeH OeKITLUIIN, paMaHbIH OOMBIMEH METPIIIK CHI3FBIII KOMETIMeH Kesi0ey Kamepa OCiHe KaThICThI TYpJIi-
TYCTi cabakTapaplH OacTamkbl KoopAuHATTaphl ejmeHedl. Kelin Owomacca rodplieHreH TericTerimii
Oap kenbey kamepara Oepisiefi. DKCIEPUMEHTTIK-CTATUCTUKAIIBIK OMICTI KOJNJIAHABIK, OyJI 9/1iCc FhUIBIM/A
71a, OHEPKACINTE JIe 9pTYpil MakcarTapia KeHIHEeH KoJJaHbUIaabl. JKyMbIC MEXaHU3Mi ©Te KypJenli kKoHe
Oenrici3 Kypilml OMOMaccachlH TETricTey KYHWeciH 3epTTey YIIIH OChl TarlchlpMa asChIHIA «Kapa KOIIIK»
KOHIENIMachl KONIaHbUIABL. Tikeneil xoHe OesekTen KoMOaitHaayAbIH MYMKIH/IrHE KapaMacTaH, KoMOaiiH
TEXHOJIOTHUSICHI KYPILITI MIBIFBIHCHI3 dKUHAY MOCENIECIH TOJBIK MISIINEeNHi. ACTHIKTBIH YKaJbl IIBIFBIHBI, OHBIH
3aKpIMJAHYbIH eckepe oThIphI, 20...25 % neifin xereni. bacTeipy OapabaHbIHaH ©TKEH Ke3/1€ aCTHIKTBIH O1p
0eJ1iri MexaHHuKalbIK 3aKbIMAaHyFa yIibIpaiasl. Kypimn OnomaccachiH TericTey MpoIeciH OJaH opi 3epTTey
yirin 24, 8 KYIIBI3ABI HYKTE jKOHE 2 OpTaNbIK HYKTE TYPIHAET! TONBIK (aKTOPIbIK dKcrepuMeHTTIiH (TDD)
KapThlIall perukackiHal (}2) TypaTblH OPTAJIBIK KOMITO3ULHUSIIBIK aifHamMabl (poTarabenbi) xocnapiay
CXEMaChl )KY3€ere achIpbULIIbl. DKCIEPUMEHTTEPIIH JKalbl caHbl — 18. JKynap3 HykTenepi yiliH UbIK (T1J1e40)
mamachl o = 1,682. ChI3BIKTBIK €MeC MaTeMaTHKAJIBIK OarqapiaamMaayablH Kol MaKcaTThl eCenTep KiIachbiHa
KaTaTbIH Kypill OuoMaccachlH Tericrey yiriH (4)—(5) KypbUIFBIHBIH HET13T1 MapaMeTpiepiH OHTalIaHIbIpy
Mozeni anslHabl. ONTHMYM (MAaKCUMYM HEMECe MUHUMYM) MakcaTThl (YHKIIUsIIAp KOPCETKIIITEPI [, M KIHE
IT Excel GarmapnamachiHAa «IIEMIIM/II 13/1€y» KOMIBIOTEPIIiK OaFnapiaMachlH KOJAaHa OTBIPHII 1371y KYH-
€ClH OHTaWJIaHABIPy 9/iciMeH aHbIKTaNAbl. OCBhIIaH KeiiH TaObUIFaH HICIIIMIe TY3eTylep jKacalibl.

Tyiiin ce3aep: xomOaiiH, kejbey kamepa, OacThIpy ammaparbl, MEXaHUKAJIBIK 3aKbIMAAHY JIOHI1
JaKbLI, 1eCTe
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Myaaesiep KakTbIFbICHI: ABTOpJIAap OCHI MaKaiaaa Myelep KaKThIFBICHI KOK AT MOTIMACH/II.

Anzvie. Foitoimu ocymvic «Mawuna swcacay KacinopvlHOapbl MeH aybll WAPYAUbLIbIRbL MAyap
eHOIpywiiNiepine apHanaH OHMAUIAHOBIPLLIEAH napamempiepi o6ap dxana O0YblHOAsbl Kenbey KamepaHulH
Maxcipubenik-oHOIpicmiK yaiCin HcoHe KOHCMPYKMOPIbIK KYHCAMMAaMa HCUHARLIH 23IPLey» HCOOACLIH icKe
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AHHoTanus. M3BecTHO, YTO B COBPEMEHHBIX YCIOBHSIX B IEJIAX OOecreueHus: Mpoa0BOIbCTBEHHON
0€30MacHOCTH CTpaHbl M TMOBBIIICHUS KOHKYPEHTOCIIOCOOHOCTM Ha BHYTPEHHEM pPBIHKE 3HAYUTEIHHO
MOBBIIIAIOTCS TPEOOBaHUS K KadecTBY 3€pHAa HambOosee BOCTPEOOBAHHBIX OTEYECTBEHHBIX COPTOB pHCA.
YuuThIBas BBIXO] HA 3apyO€KHbIE PHIHKH, HEOOXO0JUMO COBEPIIIEHCTBOBATH HOBBIE PETHOHAJIbHBIE TEXHOIOTHH
u paboune 4acTH, y4acTBYIOUIME B cOOpe ypoxasi, C ONTUMAJbHBIMU HapaMeTpaMH M YIy4IIEHHBIMH
AKCIUTYaTAallMOHHBIMU ~ XapaKTepPUCTUKAMH, B YaCTHOCTH, Ba)KHO COBEPIICHCTBOBATH TEXHOJIOTHH
PaBHOMEPHOTO paclpe/iesIeHUs pPUCOBOM OMOMacchl B HAKJIOHHOM kamepe komOaiina. O0BEeKTOM UCCIIeI0BaHUS
SBJIETCS IPOXOKJCHUE CKOIIEHHOM Macchl prca Yepe3 HaKJIOHHYIO KaMepy JI0 MOCTYIIJICHHUS B MOJIOTHUIIbHBIN
anmapaTr npu yOopke puca KomOaiiHOM. DKCHepUMeHTalbHas j1a0opaTopHas YCTaHOBKA MpeJHa3HAUYCHA
Ui omnpeneneHus KodpduiueHTa BbIpaBHUBaHUS pUCOBOWM Oumomacchl. buomacca puca duxcupyercs
BEPTUKAIBHO C MOMOIIBIO (hUKCATOPa, U C KCIOJIb30BAHUEM METPOBOW JIMHEHKU H3MEPSIIOTCS HadyallbHbIE
KOOpPJIMHATBI OKpALICHHbIX cTe0JIed OTHOCUTENILHO OCH HAKJIOHHOW KaMephl BJIOJIb paMbl. 3aTeM Ouomacca
M0JIaeTCsl B HAKJIOHHYIO KaMepy C MPOCTaBKOW U ropupoOBaHHBIM BhIpaBHUBATEIEM. DKCIEPUMEHTAIbHO-
CTaTHUCTUYECKUE METOJbl IIUPOKO MPUMEHSIOTCS KaK B HayKe, TaK U B MPOMBIIUICHHOCTH Ui Pa3IMYHbIX
ueneil. B pamkax qaHHOM 3a7auu AJ1s UCCIIEOBAHMSI CHCTEMBI BRIPABHUBAHMSI OMOMAaCChHI puca, paboTaromieit
IO CJI0KHOMY U HEIOCTATOYHO U3yYEHHOMY MEXaHU3MYy, Oblla HCIIOJIb30BaHa KOHIICTILUS «YEPHOTO SIIUKaY.
HecmoTpsi Ha BO3MOXKHOCTBH MPSIMOTO U Pa3lieIbHOr0 KOMOAWHUPOBAaHMS, KOMOAWHOBAasi TEXHOJOTHUS HE
pelIaeT NoJHOCThIO pobiieMy 0e3 moteps yoopku puca. Ob1ue notepu 3epHa, ¢ y4ETOM €ro MoBpexXIeHUH,
nocturatoT 20..25 %. Ilpu mpoxoxaeHud depe3 MOJIOTHIbHBIM Oapa0aH 4YacTh 3€pHa IOJABEpraercs
MEXaHUYECKUM MOBpEXAeHUAM. /{111 qanbHelero uccienoBatms mpolecca pa3paBHUBaHUSI OMOMAacChl puca
ObLTa peann30BaHa cxema [eHTPAIbHOI0 KOMIO3UIIMOHHOTO pOTaTadeIbHOro MIaHUPOBAHUS, COCTOSILAS U3
nosyperutuku (Y2) nosHoro ¢aktopHoro skcrnepumenta (IIDD) Tuna 24, 8 3Be3HBIX TOUYCK U 2 IIEHTPAILHBIX
Touek. OO0Iee Ynucio dKCrepuMeHToB — 18. Benmnuuna ruteya st 3Be34HBIX Touek o = 1,682. B tabmuie 2
MpUBEICHBl MAaTPHIIA MNIAHUPOBAHUS U PE3YIbTaThl SKCIIEPUMEHTOB 10 U3YUYCHHIO CTAllMOHAPHON 30HBL. [lyis
BBIPAaBHHUBAHMsI OMOMACCHI pHca MOoJIy4YyeHa MOIeIb ONTUMH3AI[MN OCHOBHBIX apaMeTpoB ycTpoicTsa (4)—(5),
OTHOCSIIASACS K KJIACCY MHOTOKPUTEPUAIBHBIX 33]1a4 HEJIMHEHHOTO MaTeMaTHYeCKOro MPOrpaMMUPOBAHHUS.
OnTumainbHble (MakCUMallbHbIE WJIM MUHHUMAJbHbIC) 3HAYEHUS TMOKazaresnel meneBbiX QyHkumii p, m u I1
ObUTH OTIpeIeNIEHbl METOZOM ONTUMU3ALIMHY ITOUCKA PEIICHHS C UCIIOJIb30BAHUEM KOMITbIOTEPHOM IPOrpaMMBbI
«ITouck pemenus» B Excel. [Tocne aToro B HaliieHHOE pelieHre OblTH BHECEHBI KOPPEKTUPOBKH.

KiloueBble cjioBa: KkomOaifH, HaKJIOHHAs KaMmepa, MOJIOTHJIBHBIM ammapar, MeXaHH4YecKue
MOBPEXKICHHUSI, 36pPHO, BaJIOK

Jasi umrupoBanusi: M.T. XerneiicoB, JK.C. CanpikoB, A.C. AnpunmbaeBa, K.JK. Mycradhun
(2026). CoBepliieHCTBOBaHKME HAKJIOHHOM KaMepbl pHCOYOOpOYHOro KombOaiiHa // [3meHictep, HOTHIKETEp
— HccnenoBanusi, pe3ynbrarl. Vol. 28. Is. 1. Number 109. 2026. Pp. 203-215 [Ha xa3.]. https://doi.
org/10.37884/1-2026/20

KoHduukT uHTEpecoB: aBTOPHI 3asBISAIOT 00 OTCYTCTBUH KOH(DINKTAa HHTEPECOB.

Kipicne

bapabGan TypiHzmeri 0acThIpy KYpBUIFBLIAPBIHBIH KONTEreH KEMIIUIIKTepl Oap >KoHE OJapiablH
imiHAeT: eH 0acThIChl — KOMOAWHHBIH JaMYyBIHBIH OChI KE3CHIHE JIeHiH aCTBIKTBIH 3aKbIMAAHYbBI. TexXHUKa
FBUIBIMJIAPBIHBIH JIOKTOPBI, Tipodeccop M.A. [lycmvleun atanm OTKEHIEH, «FachIpyiap OOWMBI KaJbINTACKaH
’KYMBIC OpPTaHIapbIH jKaHa, THIMIIPEK OpraHIapMeH alIMacThIPy dPEKETi 6Te KUbIHFA COKTBI. bacThIpFhIIKa
MacCaHbIH OeplTyi KeOeice, KypIlTiH IIBIFIHBI APTATHIHBI aHBIKTANIBIL. JKOFaphl YJIECTIK )KYKTeMeep Ke3iHe
KYpill cabaFbIHBIH MacCachIHBIH OacThIpy MpoIeciHe TeH O6IHYIHIH oCEpiH 3epTTey KoHEe KOMOAWHHBIH
OaCTBIPFBIIIIBIHA MacCaHbl OEPy/Ie )KYMBIC OpraHAapbIH KETUIIIPY JKOIAPBIH 13718y KaKETTUTIT1 TYbIHIai IbI.

bazanplk Kypill )KHHAWTBIH KOMOaHIapaa OpbUIFaH Macca Kendey Kamepana 0acTeIpy aiMarblHa,
JeMeK O0aCThIPFBINIKA O€pIITeH MacCaHbIH, KUMAChIH KapaluThIH 00JICAK CHHYCOUIaJIbl OYTaK TYpiHIe Oepine/i,
OyJ1 Kypitn cabaFbIHBIH MacCaChIHBIH O1pKENKI OepiIMEyiHEe OKeJIe 11 )KOHE OHBIH apThIHAH YJIKCH 3aKbIMJIaHYFa,
KeJIOey KaMepaja «KaKaldyFa» OKEII >KaJIbl MIBIFBIHAAPABIH apTyblHA COKTBIPAJIbI, COHIBIKTAH KYPIIITIH
OroMaccachlH TETICTEyTe apHAJIFaH dKYMBIC OPTaHBIH )Kacay KepeK.

KypimTi s)xunay ke3inae cabakrapibIiH op MOPLUHICHIH OaCTBIPY MPOIIECi TeK 3...5 CEeKYHITHIH XY3/eH
0ip OGeutirine co3putaabl. Jleka MeH OapaOaHHBIH ©3apa OPEKETTECYl CXeMaJIbIK TYPE MbIHAHIAl



Oomazael. OnmapaplH apaapblHaH OipiHEH COH Oipi cabakTapAblH MOPIUSIAPHI T€3, T€3 KhICHUIBIT oTe . O
MOPHMSUTAPIBIH eJIIemMaepi Oipaeit Oonranma, 69pi Kakchl 0osanbl. bipak ThIM KaiblH mopius OapabaH bl
TeXeyl HeMece TINTi TOKTaTybl MyMKiH. Exeyi Jie ’aKchl eMec.

Erep OapaOaHHBIH KU1 TOMEHECE, OHJIAa O TOJIBIK OAaCThIPBUIMANIbI, all OHBIH OITeNiN KadyaaH
TOKTaybl TINTI OY3bUTyFa oKelyl MyMKiH. bapaOGaHHBIH KalbIlThl )KYMBIC ICTEY1 YIIIH YJIKEH MoHTe e Oip
KepceTkim 6ap — 6apabanra MaccaHbIH Oipkenki Terictenin 6epinyi [Sadykov xone T.0., 2016: 13-16].

Erep TonbIK OacThIphIIIMaFaHHAH IIBIFBIH OOJIMaca, JJOH MEXaHHKAJIBIK 3aKbIMFa YIIIbIpaMaca 0acTeIpy
MIPOLIECIH MIHCI3 JieT aliTyFa 001abl .

bacTeipyiblH MyHmall TpOIECiHE OHEPTAIKBIITapa, KOHCTPYKTOpJapJa acThlK JKWHANTHIH
KYPBUIFBUIAP/IBI KYPY Ke3iHJEC YMTBUIAJbI, OFaH AacThIK J>KWHAWTBIH KOMOaWHAapAa »KYMBIC ICTEUTIH
MexaHu3aropiapaa Teipeicaabl [Umbetaliev sxone T1.6., 2023: 45-52; CansikoB, xoHe T.0., 2003: 86-88;
Eurasian Patent No. 044624.Sadykov Zh.S. et al.]. Okinimike opaii, 6apabaHibl 0aCTHIPy KYPBUIFBICHI OWIam
tabpiFanHaH Oepi 200 >KpUIIaH acTaM yakbIT 0oJicaja OChl yaKbITKa J€iiH OacThIPYIbIH MIHCI3 MPOIECiHE
KOJI )KETKI3iI KaHa KOMMaii, COHBIMEH KaTap TOJIBIK OACThIPhUIMAaFaHHAH JKOHE MEXaHUKAJIBIK 3aKbIMIaHY 1aH
OOJIFaH MIBIFBIHIAP/IBI YKOK MYMKIH OOJIMaIbI.

Marepuaniap MeH 3epTTey oicTepi

KypimTi kuHay Ke3iHAeri IIBIFBIHAAPABIH HETi3ri yleci KypilTi OacTelpy mpoleciHae Oomaibl,
OUTKeH1 OACTBIPFBIIITHIH €Hi OOMbIHIIA KYpill cabaFbIHBIH MaccachlH OipKesKi OepMeyaeH yaKbIT Oipiirinae
Kypill cabarbIHBIH Maccachl Oipjel Mediepae oTheli, Oyl »Kalrbl IIBIFBIHAAPIBIH apTyblHA OKeNei.
ACTBIK OacTBIPFBIIIKA HAH MacCcachbIHBIH OepinyiHiH KeOeiyl Keneci ToyenIiikke OarbiHa OTBIPBII aCTHIKTHIH
LIBIFBIHBIH KOOEUTE 1.

O=a-o" (1)

MYH/JIaFbl ¥ — acThIK LIBIFBIHBI, %;

X — HaH MaccachIHbIH Oepinyi, Kr/c.,

a — HaH MacCaChIHBIH KYWIH CUMATTAUTHIH KOA(PGUIUEHT (BUIFAIBLUIBIK, OYIIFaHYbI, Ca0aHAbUIBIFHI,
COPT 9HE T. 0.;

m — MYMBIC OpTaHJapbIHBIH JU3aiHbI MEH OJIap/bIH KYMBIC peKUMAEpiHe OailIaHBICTBI I9pekKe Kop-
CETKIIII.

by Toyenainik )KMHAy MalllMHACBIHBIH OAacThIPY anmapaThlHbIH YaKbIT OOWbIHIIAAA, €Hl OOMBIHIIA A
HaH MaccachIHbIH OlpKelKi Oepiinyi Ke3iHe FaHa )Kapam/Ibl.

Han maccachIHbIH JecTe eHi OOMbIHIIA TapadybIHbIH €Ki (a3ayibl 6acThIpy Ke3iH7e OacThIpy anmnaparsl
’KYMBICBIHBIH CallaJIbIK KOPCETKILITEPiHEe 9CEPIH aHbIKTAY YIUiH SKCIIEPUMEHTTIK 3epTTeyJIep KYpri3uiii.

Toxipubenep acTbIK bUTFANABUIBIFBL — 13 %, cabanaiki — 10 %, 1oH caaMarbIHBIH ca0aH caaMarbiHa
KatbiHachl 1:1,73 Gonarein CapaToBckast — 25 KMBIHOACTBIPBUIATBIH COPTHIHA »KYpri3iini. HaH MaccachiHbIH
7ecte eHi OOMbIHIIA TapalybIHBIH OecC Typi 3epTTeni:

a) HaH Maccachl TIKTOPTOYPHIII OOMBIHIIIA OeTiHE];

0) HaH Maccachl YILIOYpPbIII OONBIHIIBI O6JiHe I, MAKCUMYMBbI OPTaChIHa

B) HaH Maccachl Tpaneuus 0oHbIHIIA OeiHeIl, MAKCUMYMBI IIETTEPiH/Ie KOHE OPTAChIH/Ia HOJITe TeH
MUHHMYMMEH;

I') HAaH Maccachl OpTachlHAa MAaKCUMyMMEH OelliHe/];

1) HaH Maccachl Tparnenus 6oibIHIIa OeiHe/1l, MUHUMYMMEH IIETTEPiH/Ie )KOHE OPTACHIH/IA HOJITe TeH
MaKCUMYMMEH.

ToxipuOenep OacThlpy anmaparblHaH, KaOblilay OUTEpiHEH, Kesley »*oHe KOPEKTeHJIprill TpaHc-
MOpTEPIIEPICH TYPAThIH 3€pTXaHAJIBIK KOHABIPFBIAA XKYPri3iini. Toxipude Kke3iHaeri acTbIKThI 0epy 3 jkoHe 6
Kr/c., 0apa®aH aitHanmbIMAApbIHEIH canbl 800 MuH, OacTHIpY anmmaparsIHAAFbI caHbUTayaap 16/4 MM TeH.

CananbIK KepceTKilTep 0acThIpy anmnapaThIHbIH €Hi O0MbIHIIA 13 *Kep/eH aHbIKTalIbl. ¥ caK KoIChIMa
(BOpoX) TYO1 KBIDKBIMTHIH ChIHAMaJIapFa KUHAIbI.

ToxipuOenepae O6iHIN MIBIKKAH aCTBIKTBIH MeJIIepi, OHbIH aiMakTap OONBIHINA YCAKTaTyhbl XKOHE
MHUKPO3aKbIM/IaHYbl aHBIKTAJIbI.

3epTTeyniep KOpCceTKeHeH, TIKTepTOyphIlll OoibIHIIIA O6MIHIeH HAaHIbl OacThIpFaH Ke3ze, 0acThIpy
anmnapaTbIHbIH €Hi OOMBIHINA aCTHIKTHI JIeKa apKbUIbI 06y 6acka TapaTy TypJiepiHe KaparaHa OlpKelki



Kypeai, 6 xoHe 3 Kr/c. acTBIKTBI Oepy Ke3iHJe coiikeciHIle acThIKTHIH 73,93 xone 84,02 % nexa apKbUIbI
OeoJiHenl.

Han maccacein ymoypsiin 6olibiHIna 06ty Ke3iHe JeKa apKbUIbl acTRIKTBIH 67,03 sxone 73,97 % rana
OeJiHenl.

Toxipube nepextepi OOMBIHIIA aCTHIKTHI OACTBIPY anmapaThbIiHBIH €Hi OONBIHIIA OOTY/IH TeH eMECTIK
K03 dUIIMEeHT] HaH MacCachlH TIKTOPTOYpHINI OolbiHIIa 0oy ke3inae 12,77 xxone 29,43 %, an ymoOypbIr
OotipiHINa Oeiy ke3inae 29,23 xone 44,25 % xypaiasl.

Ymoypein OoiibIHIIA OOJIIHTEH HaH/BI OACTBHIPFBINIKA OCpreH Kesne cabdaHAaFbl aCTBIKTBIH TOJIBIK
OacTeIpbUIMaybl OipKelKi 06JIIHIeH HaH MACCaChIHBIH O0aCTHIPHUIYBIMEH CaTbICThIPFaH/Ia apTaIbl.

Han maccachiH TIKTepTOYpHII O0ibIHIIIA 06Ty Ke31H/I€ aCTHIKTHIH YCAKTATybl MEH MHUKPO3aKbIMIAHYbI
MUHUMYMFa, aJl aCTHIKTBIH Ta3aJIbIFbl MAKCUMYMFa jKeTe/ll, Oy 0acThIpy anmapaTblHbIH OYKLT eHi OoiibIHIIIa
OipKeINKi )KYKTeTyIMEeH TYCIHIIpiIe i, al OJ acThIKTbl 0acThIpy MEH Oeiy[iH TEeXHOJIOTHSUIBIK MPOIECIHIH
KYPY1HE KOJAMIBUIBIK TYbIPAIbI.

Han maccacein GemyiH OapiblK TypliepiHae OipKelIKiMeH calbICThIpFaHia cabaKTapAblH KeOipek
yHTaKTanysl Oailikanmaapl, Oyl OacTelpy amnmapaThIHBIH JKYMBICHIHA KYMCAJaTblH SHEPTUsSl HIBIFBIHBIHBIH
YKOFapbUIaybIHA OKEJE/Ii.

JlecTeHiH oHE OpaKThIH KYMBICHIH OaFanayFa 00JaThiH €H MaHbI3Ibl KOPCETKIIITEP OHBIH KYpPbUIbI-
MBI (cabaKTap/IbIH JeCTeHIH OOIMIBIK OCiHE KolOey OYpHBIIIbI) KoHe O1pKENKLTIri.

KomOaiiH 6acThIpFBINIBIHBIH )KYMBIC OPTaHIapbIHBIH )KYMBIC canachkl KoOiHece IeCTEeHIH O1pKeIKUTIriHe
OaifmaHbICThl. ACTBIK MAacCachIHBIH OacThIpy amnmaparbiHa Oipkenki Oepinmeyl KOMOaWHHBIH OacThIpy
amnmapaThIHaH KEHiHT1 IMIBIFBIHIAPABI KYPT apTThIPAJIbI.

Konna 6ap onebuerrepae, )xymbictapa [Toinbioaes xoue T.0., 2022: 94; Rahman xone T.6., 2019:
115-124; Zhang xone T1.6., 2022; Tian >xone T.0. 2023; Umbataliyev xone T1.6., 2023.] necreHiH Oipkenki
00Jybl KepeK eKeHIIr KepceTuireH, Oipak coHbIMEH Oipre gecteneri cabakrapablH Oipkenki OeniHOEYiHIH
cebernrepi ambiiMaiinpl. KomOaiiH GacTBIPFBIIIBIHBIH KYMBIC OOBEKTICI peTiHAe JecTeHi Oaranay Ke3iHze
yCaKTalFaH >KOHE OMBIPBUIFAH AQHJIIEP/IH MailbI3blH €CKepy KakeT, OyJI KOpCeTKIITep AECTEHIH camachlH
na, KOMOAWHHBIH KYMBICBIH Ja CUNATTaiabl. JIOHHIH ycaKTalybl *oHE ONBIPBUTYBI KeHOip »karnmaiimapaa
4% Hemece 0JIaH J1a Kem 00JIaIbl, COHJBIKTAH OJap/Ibl AECTE CAalachbIHBIH €KIHIII PETTIK KOPCETKIII PETiHIe
KapacThIpyFa O0JIMaiIbI.

Korappina alThUIFaHIapaH KaTapiibl OpakK >KYMBICBIHBIH €H JKallbUIaHFaH KOpCETKImTepl mady
KE31H/IeT1 aCTBIKTHIH IIBIFBIH OOJIybl, COHJAl-aK JecTeHiH cabakTapbIHBIH OOIIBIK OCiHE Kapail kesdey
OYPBIIIIBI )KOHE Y3BIH/IBIFBI OOMBIHIIIA KOJIIEHEH KUMAChIHBIH O1pKEIKUIITT OOJIBIT TaObLIa IbI.

Kypim maccacbin OipKesKi TericTeyre apHaiFaH >KyMbIc Oeuiri 4 Kypill >KMHaWTBIH KOMOAHHBIH
kes0ey kamepachiHia opHanacTeipbutraH (1-cyper). Kenbey kamepa koprycTas 1, kenbey TacbiMaiiaybllTaH
2, 6apabanHaH 3, 6apabaH acTbIHaH (JIeKa) 5 xoHe Kesi0ey KaMepaHbIH TaChIMaJIaFbIIIBIHBIH aCThIHA 3P TYPII
KAIIBIKTHIK JKHUTITIH/IE OpHAJIACKaH KYMBIC 0etiri rodpiibl KeaepriiepaeH 4 Typasasl, rodppa npoduibaepi —
V Topiznec OOJbIT Keaedi.

1-xopmyc; 2-xenbey TachIManaaysii; 3-6apadan; 4-Tericteyre apHaJiFaH KypbUIFBL; 5-1eKa.
Cyp. 1. KomOaitHHBIH Ke10ey KaMepachlH/1a OpHAIACTRIPBIIFaH KYPilll OGHOMAaccachlH TEriCTEHTIH KyMbIC OoiriHiH cy10achl.




Benekren xuHay omicinae OMomMaccanblH 0AaCTanKbl KYii aFbIHHBIH OPTaCchIH/1a KaJIBIHBIFBI OOMBIHIIIA
MaKCUMYMFa KOHE IIETTepiHAe MUHUMYMFa He O0JIa bl

Benekren xuHay Ke3iH/e Kanbarail aJbIHbIN TaCTaIa bl )KOHE KECKIII alnapaTThIH OPHbIHA KUHAFBIIII
opHaThUIaAbL. JlecTeeH MaccaHbl JKMHaraHaa, OMoMaccaHbl KOMOAWHBIHBIH KeJIOey KamepachlHa Oepeji.
Kenbey kamepana temenri (ketekiui) O6apa®aH OWBIKTapFa OpHATBbUIFaH, Oyl  TackIManjgayblll 2 MeEH
KipeOepicreri kelbey KaMepaHblH aCThIMEH TEXHOJIOTHSIIBIK aIIAKTHIKTH KAMTaMachl3 €Te/l.

Kenbey TacbiManaayImTelH KO3FalbIC OAaFbIThI OMOMacca arblHbl TaCHIMAIAAYBIII 2 MEH KYPBUIFHI 4
apachlHa KO3FaJlaThIHAAN eTil OpHaThLIa bl buomacca kenbey kamepara Tyceli, OH/la TachIMalAaybIIIThIH
IUTaHKaJapbIMEH UTIHIN OKeTiJell jKOHE TachIMaJlaybllmeH 2 KypbUlFbl 4 OoibIMeH Ko3famajbl. JKymbIC
6euiri rop Topizai 6eTTepMeEH KacaaFaHABIKTaH, TOGp MPOQHITl Y3bIHIBIFEI OOMBIHINA 3P - TYPIIi KAIIBIKTHIK
JKUUTITIHIIE OpHATAacKaH, ajl Topiap apachblHIaFbl KAIIBIKTHIK KOJI0ey KaMepaHbIH KaObliay Oesirine TaMaH
YJIKEH JKUUTIKTE OpBIHAAIFAHABIKTaH KO3FaJIbII KeJie )KaTKaH Kypill Onomaccachl KeHICTIKTET1 00C OpBIHABI
aJlyFa THIPbICAJIbI, SIFHU OPTaJaH OHBIH LIETTEPiHE Kapau.

byn sxarpmaiina KypimrTiH 6uomacca arbIHBIHBIH V Topi3aec nmpoduibaepain odnarrapbl OOWbIHIIA
HEFYPJIBIM TETICTeNTyiHe KOJ JKeTKi3iie i

Kypim OunomaccacslH rodpiapibslH KHEKTEpIMEH ILIeTTepiHe Kapail cyiked oOThIpwin rodpiap
OarpITTalIFaH MaccaHbl KaMepaHBIH OYKU €HiHEe TapaTalbl, COJaH KeWiH Macca Kypill KOMOaiHBIHBIH
OacTBIPFBILIBIHA OIPKEJIKI TericTenin oepiiei.

Kypimri kuHay Ke3iHne keydey kamepara JeiiH jkoHe Keyidey KamepalaH OTKEHEH KEHiH Kypill
MacCaChIHbIH KaHIIAJBIKTBl TETICTEITeHIH aHBIKTAy YIIIH 3epTXaHajbIK 3epTTeyiep xyprizunmi. Kypimrig
OroMaccachIHBIH TericTeny K03()QUIMEeHTIH aHBIKTAYy SJICTeMeci TOMEHIET1Ie KOHIBIPFBIHBIH KOMETIMEH
aHBIKTAJIIBI (2-CypeT).

1-kenbey kamepa, 2- Kedey TaChIMaJIaFbIll, 3-TericTeyre apHaJFaH KYPbUIFbL; 4-IIPOCTaBKa; S-KOHABIPFBL; 6-Kadbuiaay Ourepi; 7-I1-topicaec
OWBIFBI 0ap pama; 8-MeTpiik chI3FbIN; 9-(pukcarop;10- Kypimr OHOMacCachIHBIH TYPII-TYCTi cabaKTaphbl.
Cyp.2. Kypim 6momaccacbIHbIH TericTeny KoQGHUINEHTIH aHbIKTayFa apHAIFaH 9KCHEPHUMEHTTIK 3€PTXaHAIBIK KOHIBIPFBIHBIH CYJI0aCHI.

By KypbUIFBIIAFBl KYypilll OMOMACCaChIHBIH TericTeny Kod((HUITMEHTIH aHbIKTay TOMEHETIACH 1CKe
acapl.

KypimTiyg 6uomaccacein pukcarop 9 apKbuibl OHBI TITIHEH PETTEN, paMaHbIH 7 KeCiHmici OOWbIMEH
METPITIK CHI3FBIMITICH 8 )KBUDKBITY apKbUIBI KOJIOEY KaMepaHbIH OPTaJIBIK OCi OOMBIMEH CATBICTBIPMAITBI TYPIIE
TYPJI-TYCTi OosutFaH cabakTapblH OacTamkbl KOOpAWHATTApHl OJIICHIN aidbiHaabl. CogaH KeHiH KypillTiH
Onomaccachl MmpocTaBkara 4 >xoHe 3 To(pJIeHreH TYpJeri TericTeyre apHajaFaH KYPBUIFBICHI O0ap Keioey
kamepara 1 Oepineni.

KomOaitHBIHBIH K610y KaMepachlHBIH TEriCTeyre apHaIIFaH 3ePTTENICTIH J)KOHE OHTAWIaH bIPhUIFaH




’KYMBIC OpPTaHAapbl apKbUIBI O©TKCHHEH KEHiH 0JIap TYCipy TachIMalIaFbIIIbIHA OTE/I.

My#na 6acTankplIarblaid KypimTiH OnoMaccachiH GuKkcaTop 9 apKbUIbl OHBI TITIHEH PETTEI, paMaHbIH
7 keciHici OOMBIMEH METPIIIK CHI3FBILINECH § )KBUDKBITY apKbLIbl KoJ10ey KaMepaHbIH OPTaJbIK 0Cl OOWbIMEH
CaITBICTBIPMAJTBI TYPJIE TYPIi-TYCTi OOsUTFaH cabaKTap.IbIH KOOPIUHATTAPBIHBIH €H YJIKCH KOHE €H Killli OpbIH
ayBICTBIPYBIHBIH OpTAallla CaHIBIK MOHI €CENTeNIN >KOHE Kypilll OMOMAacCachIHbIH TETiCTeNy KO3 PUIIMEHTI
TOMEH/IET1 OpHEK OOMBIHINIA ecenTee/Ii:

'u - (meax -mein)/zxmax (2)

MYHJIaFBL: X — OOsFaH cabakTap/blH MaKCHMAJIJIbl OPBIH ayBICTBIPYBI, MM;

x . — OosFan cabaKTap/bIH MUHUMAJIJIBl OPBIH aYBICTBIPYBI, MM;

WL — TericTeny Ko UIUEeHTI.

DKCHEPUMEHTTIK-CTATUCTHKAIIBIK O/iC KOJJIAHBULIBI, OYJI 9NiC FRUIBIMAA Jia, OHEPKICINTE Jie

OpTYpIl MakcarTap/ia KeHiHeH KOJMAaHbUIalbl. bi3miH 3epTTeyiMi3aiH Heri3ri MakcaThl — madybll OyphIIIbI-
HBIH, To(prapabiH OMIKTIIT MEH OpHajacy »KHUUITIHIH dCepiH aHbIKTAy, COHIal-aK Kypill OMOMaccachiH: [
— Kypill 6uoMaccachlHbIH TericTeny koddduumenti, %; m — Kypill MeTeNKalapblHbIH Y311y1,%; I1 -Kkypim
TYKBIMBIHBIH 3aKbIMIAHYBL, % CHUSIKTBI TOYEIN i alHbIMalbLIapra 6epy 0ombin Tadblaabl. JKyMbIC MEXaHU3Mi
eTe Kyp/Jiei xoHe Oelrici3 Kypill OruomMaccachlH TETICTeY )KYHEeCiH 3epTTey YIliH 613 OChI TalChipMa asChIHIa
«Kapa JK9IIK» KOHIICTIIHACHIH KoJIaHaMbI3 (3-cypet). byt skyiienie KYpbUIFBIHBIH PETTENIETIH apamMmeTpiiepi
TypaJjbl aKHapaTThl €HT13y YIIH Oenrii Oip «Kipic» KOHE OHTAWIaHABIPY KpUTEPHUJIEpIMEH CHIATTalaThiH
KYpill OMOMaccachlH TETiCTey HOTHKENEpiH KOPCETY YIUIH «UIBIFBIC» Oap. Y HIBIFBICBIHBIH KYHi Oomkam
OolibpIHIIA GYHKIIMOHATABI TYpAe X KipiciHiH KyHiHe OaitnaHbicThl Oonanasl, Y=/ (X) Toyenainik Typi Oenrici3
[[IxoHCOH *)oHe T.0.,1981).

Kesoeiicow acepep

b4l

Kypim
Kipy: HIBIFyY:
’ - GHOMACCACKIH .
p-E‘}HHiE.TEMH'H X ﬂlf”mﬁ.?ﬂﬂﬂbl‘pbf.?ﬂmbiﬂ

b =1,k Tericrey i
napasenmpiep -l/ npoueci napavempiep

Cyp. 3. Kypitn 6ruomaccachiH Terictey mpoleciHiH MoIei

Perrenerin aitHpiManbuiap 10061 X, X,..., X , MYHIAFbl kK 5KCIIEPUMEHT JKOCTIAPBIHBIH (PAKTOPIIaPBIHbIH
caHblH Ounnipenal, OyJl KypimTiH OMOMaccachlH TericTey NpOLECiHIH KeWOip jKaFaaiaapblH CUNATTaWThIH
KepceTKilTep, oap OakbUIaHybl MYMKIH JKQHE IpOLECTIH OapbIchiH 013 KajlaraH OarbITTa HeMece Oacka
OaFpITTa MaKCaTThl TYPAE ©3repTe anajbl.

bakputanOalThIH alHBIMaAIBIIAP TOOBI KYpill OMOMaccachlHa amryjbl Ke3JIEHCOKTHIK 9Cep €Tel.
OmnapablH (U3HKaJIBIK TaOUFAThl, KAPKBIHIBUIBIFBI )KOHE yaKbIT OOMBIHIIA €3repy CHUMaThl Typasbl aKmapar
HKOK.

Y, Y., Y WbIFBIC ApaMeTPJIEPiHiH TOOBI, KYpill 0MOMACCAChIH TETICTEY THIMIUIMIHIH CamaiblK
KOHE SKOHOMMKAJIBIK KOPCETKIIITEPIH CUMTaTTalIbI.

Hamuoicenep dcone mangviiay.

bi3iH 3KCIEpUMEHTTIK 3epTTeysepiMi3ie 3epTTENIETIH MapaMeTpiIepAiH Kypill OnomaccachlH €H a3
OakpuIayJIapMeH TEHECTIPY MPOIeCiHE ocepl Typaiabl OOBEKTUBTI aKMapaTThIH MAKCUMAJAbl MOJIIIEPIH aly
KaXeT OOJI/IbI.

Heri3ri MiHIeT mpouecTiH Keneci KepceTkimTepiH (maldybul Oypelibl, Todp OHMIKTIC, OJIapiabl
OpHAJIACTBIPY KHUIIT1 )KOHE OCIMJIIK OMOMaccachlH Oepy JKbUITaMIBIFBI) AKaKCapPTy MAaKCAThIH/1a KYPbUIFbIHBIH
MBbIHAHJIall TapaMeTpJIepiH OHTalIaHAbIpy OOJIbIN TaObLIAbI: [L — KYpilll OMOMAacCAChIHBIH TETICTENy KO3(g-
¢bunuenTi,%; m — Kypilll MeTelKaJapbIHbIH Y311y1,%; [T — Kypill TYKbIMBIHBIH 3aKbIMIaHYbI, %, OYJ1 KepceT



KIIITEep SKCIIEPUMEHTTEP/1 )KOCTIapIiay TEOPHUSICHIHBIH TEPMHHOJIOTHSCHI OOMBIHIIIA ©3TEPETIiH Kipic mapameTp-
nepine xayar oepy QpyHKIusIapbl OOIBIN TaObLIaIbI.

JKanmsl anranaa, Kipic mapameTrpiiepine OailnanbIcThl Y jkayan 0epy QyHKIUSCHI:

X, X,,..., X, Keneciiel YChIHBLIYbl MYMKIH:

Y= f(Xp X0 Xp)

biznin 3eprreyimizneri xayan 0epy QyHKIUSCHIHBIH Typl O€iTrici3, COHIBIKTaH 013 SKCIIEPUMEHTTIK
MaiMeTTep OOlbIHIIA PYHKIMSIHBI KaJIblHA KEATIPY 9JICTEPiH (3) KO1aHAMBI3.

MakxkcatThl (yHKIUS peTiHe KYpITiH OMoMaccacklH Terictey kKoddduuuenTi | 00i1ybl MYMKIH, aj
OaKplIaHATBIH aifHBIMAJIbLIAP MEH PETTEJNIETIH MPOLECC MapaMeTpiepi OH 00JTybl KepeK.

MakcaT-3KCIepUMEHTTI €H a3 MIBIFbIHAAPMEH HeMece 3KCIEepUMEHTTIK OakpuiaylapiblH €H a3
CaHBIMEH JKY3€ere achipyFa 00iaThiH k-ememal Oakbuiay KeHICTIT aiMarbIHIaFbl PEaKIUSHBI OHTANIAH IbI-
PATBIH X, MOH/IEPIHIH OCBIHIAH KOMOMHAIMACHIH Ta0y. bakpulaymapabiH KaXKETTi CaHbl, SPUHE, OarasayabiH
KQ)KeTT1 I9J/1Ir1He, COHai-aK 9KCIIEpUMEHT JKYPri3y IIbIFbIHIapbIHA OAlIaHBICThI 00JIAbI.

3eprrenerin QakTopiap (KYpbUIFBIHBIH IapamMeTpiepl MEH >KYMBIC DPEKUMIEp1) KOHE OJIap/blH
©3repyiHiH TaHJaJIFaH JeHreinepl 1-kecrene KenTipiireH.

Kecre 1 — DkcniepumenTTe peTTeneTiH (hakTopiiap K9HE oJap/IblH e3repy JeHrenepi

Konaranran nenreitnep
Pertenetin akropiap: HaTypasbl -a
(xoxranraH) —1 0 +1 o
X — Ma0yeL1 OypeNnb (0, Tpa) 25 30 45 60 65
X, —royp OMiKTiri (£, MM) 15 20 30 40 45
x, — Kypim Gromaccacki Gepy (g, Kr/im) 15 2,0 3,0 4,0 5,0
X~ rO(pIADIALL OPHANACTEIPY KHINir (i, My) 45%60%95 50%70x100 60%85x110 70x95%120 75%100%125
EckepTy — sKyNIbI3nbpI MBIK oL = 1,682

Kypim 6uomaccachiH Terictey MpoLeciH OJaH api 3epTTey YiIiH 24, 8 sKyJIIABI3IbI HYKTE XKOHE 2 Op-

TaJIBIK HYKTE TYPIHJET] TOJBIK (PakTOpbIK dKcriepuMeHTTiH (TDD) xapThunaii peruMkackiHaH (72) TYpaThiH

OPTAaJIBIK KOMITO3UIMSIIBIK aifHamMautbl (poTaTadernbIi) Kocmapiay CXeMachl )KY3ere achIpbLIIbI.

DKCcIepUMEHTTEP/iH Kalmbl caHbl —1 8. KynapI3 HykTenepi yiiH UblK (11€40) I1aMachl a=1,682.
2-kecTee JKocmapiay MaTpUIachl XKOHE CTALMOHAPIBIK aliMaKThI 3epTTeyAeri TOKipuOenepain HaTHKeIepi
KEeJTIPUITeH.

Kecte 2 — Kypim O6uomaccachlH TericTey MpOLECIH 3epTTeyre apHajlfaH CTaHIApTTBl TIXKipuoOe
JKOCTIapBI

Toxipuoe PerTenerin napamerprep I IEIFaTRIH KOPCETKIIITED
No n m II
Kocmap HVKTeJ‘Ieni xl X xJ )C4

1 1 1 1 1 63,67 2,7 4,1

g 2 1 1 1 1 56,00 2.6 55
= 3 1 -1 1 1 75.00 28 42
A 4 -1 1 -1 1 5733 6.0 5.0
=2 5 1 1 ] 1 7433 3.0 38
& 3 1 1 1 5 71,67 4,0 33
= 7 -1 1 1 1 69,67 35 34
8 -1 1 1 1 73,67 4.1 3,0




a 9 -0 0 0 0 64,00 7,0 4,0
% 10 o 0 0 0 68,00 5.5 37
E 11 0 -a 0 0 75,67 5,0 2,7
- 12 0 a 0 0 61,00 38 4,5
3 13 0 0 - 0 65,67 3,6 3,9
§ 14 0 0 ol 0 69,67 37 3.5
=3 15 0 0 0 -0 62,00 3.4 43
16 0 0 0 Qo 69,00 33 3.6
Kocmap opramsis: 17 0 0 0 0 73,33 32 3,1
18 0 0 0 0 72,67 3,1 32
Eckepry: W — Kypim 6MOMaccachIHBIH TeTicTeTy KO3 GHIeHTi, %; m — KYpilll MeTeIKaTapbIHbIH Y311yi,%0;
[ -Kypill TYKEIMEIHEIH 3aKBEIMIAHYEL %0; JKYIIBI3EL UBIK 0. = 1,682

2-KecTeie KOPCETUITEeH Kocmap ObUTal TYCIHIIpUIeal. 2-KeCTeHIH op OaraHbIHIA Coiikec (PaKTOPIbIH
JeHreiiH KepceTy YuIiH +1 Hemece — 1 Gomazpl (ColfKeciHIIe KOFapFbl HEMECe TOMEHT).

JKocmappiH €Ki cumaTTamMachl — OpTOTOHAIIBIIBIK KOHE aifHAITy KaOlIeTTIIT — )KOCTIap IbIH OPTAIIBIK
HYKTEJICpIHIH CaHbIHA JKOHE OCHTIK apaKallbIKTBIFBI JIEM aTaJlaThIH KYIABI3 HYKTEIEpPIHEH >KOCHap.IbIH
OpTachlHA JICHIHT1 KAlIBIKTHIKKA TEH 0-Fa (ab(ha) Toyei.

Exi opransik mykteni (0; 0; 0; 0) sxoHe KYJIABI3ABI HYKTEIEp JAem aTanaTeiHaapasl Kocy (£a; 0; 0; 0),
(0; a; 0; 0), (0; 0; xa; 0), (0; 0; 0; +a) 2*— haKTOPIBIK KOCTIAP/IBIH KAPTHLUIAN KeIlipMeciHe aifHaIMalIbI
KOCIIapFa OKeJe/I.

3epTTeNeTiH TapaMeTpiiepre Kayar peakusachl (OTKIWK) TOYeJIUNriHIH Typi Oenrici3 OosraH
XKarJaiaa perpeccus TeHICYi eKiHII Jopexkelli KonMyIie (TIOJTHHOM) TYPiH/Ie YCHIHBIIA/IbI.

Kynae1z HykTenepi pakTopIIbIK KEHICTIK aifMarblH KEHEUTE 11 KOHe KOCTIapAbIH Oacka HYKTelepiMeH
Oipre k KoaTanran x,,...,x, aiHbIMAJIbLIAPBIHAH TOJIBIK KBAJPATTBIK PErPECCHs MOJENIHIH KOIQGHUIHMEHTTEDPIH
Oaranayra MyMKIHJIIK Oepe/ti:

k k k
Y= f(xymnx,) = by +z bx; + Z bx? +Z b ;x; x; (3)
i=1 i=1

<y

(3) Tennmeyne x p++»X, CBI3BIKTBIK 9CEpJIEP KATBICHII TYP. [ 7] Ke31He XX, -JIiH eKIHII PeTTi MylIenepi

3aHBI ©3apa OPEKETTECY ACEPICPIH CCKEPE/L, SFHU X, XKOHE X, OIPIICCKeH OPEKETIHIH Y ITaMachIHa ChI3BIKTHIK

. o . A . .
KOCBIMIIIA dCEPIIepi, ail X x, [=j Ke3iHae MyIrenepi (sFHu x;* — apryMeHTTEpAiH KBaJ[paTTaphl) — i-IIi apry-
MEHT e3repreH kesjie Y kayar (yHKUUSACBIHBIH ChI3BIKTBIK EMEC e3repyi.

byn xarnmaiiga i QaxkTopablH Kypilml OMoMaccachlH TETICTEYiH 3epTTENeTiH KOpCETKIIIiHe acepi
perpeccus TeHaeyiniy (3) korddunmeHTTepiMeH OarataHabl.

Y, i=1,2,3 makcartsl QyHKUMsIAPHI peTine 613 p, mxoue I1 kepceTkimTepin Kabbuinaask. Onap
yuriH (3) TypiHaeri perpeccus TeHACYyiH KOoJaHa OTBHIPHIM, 013 Kypilll OMOMAcCachlH TETICTEY YIIIH KaJIlbl
TaNChIPMaHbIH MaTEMATHKAJIBIK TY>KbIPbIMIaMAChIH TOMEHAETIAeH KalbINTaCThIpalbIK:

MakcarThIK (pyHKIMATIapAbIH ONTUMYMbIH Ta0y

n= Yl{a:l,...,a#;xl,...,xk] = max,
m=Y,(B,....0,;%,....X; ) = min,
=Yy, ¥ps Xpp---, X ) = min, {

(aKTOPIIBIK KEHICTIK cajlachIHIa

(4)

' ®)
xj’j mﬂx}- min
‘ B¥J‘I xepre Y, Y » Y, — ToxkipuOEIiK MATIMETTEPTE HETI3/IETEH TOYEIITIKTED o, [3,
y—Y, Y, Y, royencisnik koodpuunentrepin Oaranay.
‘ Xpyin> Xy — KYPILI OHOMACCACHIH TETICTEYTe apHAIFAH KYPBUFBIHBIH HETi3r1 apamMeTpiepine
€Ki KaKThI HIEKTeyIep.
Ocpinaiiia, ChI3BIKTHIK €MEeC MaTeMaTHKaJIbIK OarapiamManay/iblH Kol MakKCaTThl €CeTep KiIachbiHa
YKaTaThlH KYpIll OMOMaccachlH Terictey YiIiH (4) — (5) KYpbUIFBIHBIH HET13T1 MapaMeTpiiepiH OHTAMIaHIbIpY
MOJEI aJIbIH/IBL.

OntumyM (MakCUMyM HEMEce MUHUMYM) MakcaTThl (pyHKIUsIap KepceTKimTepi i, m xoHe 11 Excel



Dar/lapilaMachIH]Ia «ILIEMIM/I1 13[I€y» KOMIBIOTEPIIIK OaFAapiiaMachlH KOJIaHa OTBIPBII 13716y KYHEeCIH OHTaN-
JAHJBIPY 9MiciMeH aHbIKTaIbl. OChIIaH KeiiH TaOBUIFAaH MIEHIIMIe TY3ETYJIep JKacalibl.

Ty3eTrynepMeH jkacanaraH Kypilll MAaCCachIH TETICTEUTIH XyMbIC OemiriMeH 2025 sKbUTFBI €TiH KUHAY
MayCBhIMBIH/IA SPTYPIIl OHIMILIIK Maccachl, COHBIH 1II1H/I€ KYPIll YIIIH JaJajblK ChIHAKTap >KYprizuiil (4-cy-
peT). TexHOI0rus acThIK MAaCCaChIHbIH THIM/I1 KbUDKYbIH, TErICTENY1H KOHE OCbIFaH 0alIaHbICTBl ACTHIKTHIH
CaHJIBIK JKOHE CalaJIbIK BICHIPANITAPBIH KOIOIbI KAMTaMAaChI3 €TETiHIH KOPCETTI.

Kypim maccacwsln 6acThIpy ammaparbiHa ACWiH TETICTEUTIH KYMBIC OOIIriHIH CHIHAJIATHIH YITICIHIH
KoHCTpyKImsichiHna «ExHOek Kayincizairi crangaprrapsiasie kyieci» (EKCX) Tamanrapeina coiikeccizaik-
Tep aHBIKTAJIFaH )KOK, OHBI MMaiIaIaHy Kayircis.

Cyp. 4. Kypim 6uomaccachlH Terictey Ipoleci, ChIHaKTap
(OKericy obmnbicer Kaparan aygaHbIHIa KYpill 5KUHAY MayCBIMBIH/IA)

AnMatel OOJBICHIHBIH KYpIII ereTiH aWMakTapbhlHIAa KYPri3UIreH ChIHAKTAp KYPIll >KWHAFBIII
KoMOaliHFa OpHATBIIFAH KYPIlll MACCAChIH TETICTEHTIH KYMBIC OOJIITiHIH KOFaphl Maijaiany CeHIMIUIIr MeH
JKYMBICKA KaOUIETTUIIrH KOPCETTI.

['exktapbina 34,7 neHTHEpre TeH AepIlik OipJeil aCThIK OpbUIFaH jKafFaiiaa, TEeriCTeUTIH KyMbIC OeJIiri
OpHATBUIFaH KYPiIll KOMOAHHBIHBIH ©HIMALTIT OCBI KYPBUIFBICHI3 JKYMBIC iICTETeH KOMOaHMEH CaNbICThIPFaH/Ia
22 % >xorapsl 60! (THicinme 2,32 sxone 1,87 ra/car).

Kypim MaccacblH TEriCTEHTIH >KYMBIC OOJITiHIH apTHIKIIBUIBIKTAPbI: ©CIpUIreH eriHHIH ©eHIMI
OOJITiHIH €H a3 IIBIFBIHBIH KaMTaMachl3 €Te/i; oMOeOanThIFbl (IOH 11, MAMIIBI )KOHE KEMIIOM JaKbUIAAPHI);
Ouomacca TericTerim MOIYJIIH MOJENbIACYIIH *oHe KeiiHHeH 3D Oachin IIbIFapyAblH apKachblHIa TOMEH
IIBIFBIHAP; OTAHIBIK OHEPKACINTIH MIETENIIK d31pIaeMeliepre TEXHOIOTUSIIBIK TOYSIUTITIHIH KayIiH a3aiTy;
YKUHAY TEXHUKACHIHBIH )KYMBICBIH ’KaKCapTy; ©HIMIUTIKTI O1aH 9pi )KaKcapTy MyMKIiHIr 6ap; eTKi3y KaoineTi
3-teH 15 Kr/c AeliHri Ke3 KeJIreH acThIK KMHANTBLIH KOMOAMHMEH JKOHE aJIbIM €HI 8 M JeHiH KOHE OJaH
JKOFapbl OpaKTapMeH YHJIeCIMIUTIK; OHBI KOJIJIaHy apKbUIbl OapabaHaarsl Onomacca KabaTbIH a3aiiTyFa )KoHE
KOMOAWHHBIH SHEPTHs IIBIFBIHBIH TOMEHJIETYTE KOJI KETKi3yre 0oJabl.

KopbIThIHABI

Toxipube KkopceTKeH e, peciy0iiKaaa Kypil eHIipICiHIH 6Cyl YIIIH OHIMIUTIKTI apTTHIPyMEH KaTap
aCTBIK IIBIFBIHBIH a3aUTY JKOHE KMHAY MEH OHJICY Ke31H/I€ OHBIH JKOFaphl CallaChlH CAKTay KayKeT.

JKorapsl eHIM/I, bUIFAIIAHFAH JKOHE apaachlll KETKEH KYPIIITI KUHAY Ke3iH7e Oenril TeXHUKAIBIK
HIetiMaep/ i KOJIIaHy OpbUTFaH Kypilll OrnomMacca arbIHBIHBIH KOMOAMbIH OaCTRIPFBIIIBIHBIH €H1 OOWBIHIIA

JKETKUITIKCI3 TericTeNyiH TybIHAATabl, 0aCThIPY KE3iHAE aCTHIKKA MEXaHHKAJIBIK 3aKbIM KEJITipiIe/l, TOIbIK
0acThIPBUIMAY OpPBIH AJabl.

Xorapbl eHIMII Kypill MaccachlH OacTBIPFBIII almapaTKa HEFYPJIBIM TOJBIK TEricren sxidepyre
KOMOaiHHBIH KeJIOey KamepachlHa OpHATY YIIiH KETUINIPIITeH KYMbIC OOIriHIH YTHIM/IbI KOHCTPYKIHSCHI
YCBIHBUIJIBI; TETICTEUTIH KYMBIC OOJIIriHIH T€OMETPHSIIBIK MapaMeTplIepiHiH KYpill MaccachlH OacThIpMac
OypbIH OHBIH KaOATHIHBIH TeTicTey nopexkecine (kodddummentine) ([,%) ocepi aHbIKTaIb.

OKcrepuMEeHTTIK xkyMbicTapasl kyprizy yurin XXKH 5-6b yariciaaeri YHK-1 tunTi 3epTxaHaibik
KoHABIpFBI (NeBA 03-082/06 ceprudukarel) malbIHIANIBI KOHE KYPIII MacCachlHBIH OacThIpyFa JeHiHT1
tericreny kodhuimenTi (1,%) aHBIKTayIbIH jKaHa dJ1icTeMeci a3ipiaeH . MateMaTHKalbIK OaraapiaManay
o/licTepiMEH TETiCTEUTIH KYMBIC OOMITiHIH OHTANUIIBI TapaMeTpIiepl aHBIKTAJIIbL:

Kypimr maccachlH TETiCTeWTIH KyMbIC OeJjirine OypbIH >KYPri3UIreH 3epTTeyNepliH HOTHXKelepi
pactaniel. Op TYpJIi OHIMIUTIK Maccachl YIIH (@HIMILIIr KOFaphl — KYpilll) KaHa YJTieri >KyMbIC Oeirin
JanalblK ChIHAY HOTIDKENepl OOWBIHINA IMIA0BUIFAH ACTBIK MacCachIHBIH KabaThlH OacTelpy OapabOaHbIHA
JIeiiH Tericrey KamMTaMachl3 €Tijielli, COHJail — aK eH OMOJOTHMSIIBIK KYH/bl aCTHIKTBIH OacThIpyFa JeHiHT1
OeuiHyl aHBIKTAIbl. MYHBIH 0Opi KYpIIUTI KHHAYAAaH KYTUICTIH SKOHOMMKAJIBIK THIMIUTIKTI KaMTaMachl3
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Abstract. This paper presents a study of the process of transportation of crushed green mass during
vacuum sealing in soft containers on a mobile transport and tractor unit. The aim of the study was to increase
the efficiency of transporting crushed green pulp by comparing the traditional tractor-trailer method with the
innovative vacuum method using soft «Big Bagy» containers. The paper carried out theoretical and experimen-
tal calculations of transport operation indicators, determined the actual transportation distances using geoin-
formation applications, and analyzed the density of silage under various transportation methods. The research
methods were field tests conducted during mass transportation in the traditional way and in evacuated con-
tainers, and calculations of the coefficients of use of working time, mileage, load capacity, and technical speed
of vehicles. The results showed that using the vacuum sealing method increases the density of the crushed
mass to 800—850 kg/m3, allowing the trailer’s load capacity to be used at almost 100 % compared with 68 %
for traditional transportation. However, the evacuation time increases the transportation cycle duration. It is
concluded that the vacuum technology of feed transportation helps to reduce losses, save costs by up to 20 %
and improve the quality of harvested silage, provided that the organizational and technological disadvantages
of this method are eliminated.

Keywords: transportation, green crushed mass, vacuum, bag, trailer, efficiency, coefficient
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AHHOTauMsl. bBynm OKyMbIcTa SKBUDKBIMAIbl  TPAKTOPJBI-KONIK  arperarThIHAAFbl  JKYMCAaK
KOHTEHHepJIepAe BaKyyM/Ibl THIFbI3/Iay Ke31H/I€ YCaKTaJIFaH >Kachlll MacCaHbl TaChbIMaJIay MPOIECIH 3epTTey
YCBIHBUIFAH. 3epTTEyliH MaKcaThl — TPAKTOp TipKeMeciH koHe «Big-Bagy Tunri kymcak KoHTelHepaepai
KOJIJIaHa OTBIPBIN, MWHHOBAIMSIIBIK BaKyyMJBIK OICTI KOJJaHa OTBHIPHIN, IICTYpPIi TachkIMalgay oMAiCiH
CJIBICTBIPY apKbUIbl YCaKTalFaH KachbUl MaccaHbl TachiMaijaay THUIMIUITIH apTTeipy Oonzbl. JKymbicTa
KOJIIK OTepaMsUIAPbIHBIH KOPCETKIIMITEPIiHE TEOPHUSIIBIK JKOHE JKCIIEPUMEHTTIK ecenTeysiep >KYPri3iuiii,
reoaknapaTTblK KOChIMIIANap/abl MaiaanaHa OThIPbII, TaChIMaJayAblH HAaKThl KAIIBIKTBIKTAPhl aHBIKTAJbI,
COHJIal-aK TachIMaJIay IbIH OPTYPJIl TOCUIACPIHIET] CYPIEM MACCACHIHBIH THIFBI3/IBIFBIHA TAJIAY JKYPT131I11.
3epTTey OomiCTEpl MOCTYPJIl SJICIICH XOHE BaKyyM[Ibl KOHTEHHEpJIEpAEC MacCaHbl TachIMajjay Ke3lHJeri
JaNajblK ChIHAKTAp, )KYMBIC YaKbIThIH NaiianaHy KodQQUIUEHTTEpiH, )KYTIPICT], YK KOTEPTiIUTITiH KoHE
KOJIIK KypaJIapbIHbIH TEXHUKAJIBIK KBUITAMIBIFBIH ecenTey 0osapl. HoTmkenep BaKyyMIbl THIFBI3AAY 9IICIH
KOJIJIaHy YCaKTaJIFaH MaccaHblH ThIFbI3IBIFBIH 800—850 Kr/M® eifiH apTThIpaThIHBIH KOPCETTI, Oy TocTypi
TackIMaJiay Ke3iHJe TIpKeMeHIH kYK keTeprimririd mamamer 100 %-ra xxoHe 68 %-ra naiganianyra MyM-
KiHJIK Oepeni. Anaiiia, BakyyMaay yaKbIThl TachIMaiay IIUKIIHIH Y3aKTIFBIH apTThIpaabl. JKem/i Tackimar-
JayablH BaKyyMJIBIK TEXHOJOTHSICHI IIBIFBIHAAPIBI a3aiTyFa, MbIFbIHAAPABI 20 %-Fa OeiliH YHeMIeyTre KoHe
OCBI O/IICTIH YIBIMIACTBIPYIIBUIBIK XKOHE TEXHOIOTHSUIBIK KEMIIUTIKTEP1 )KOUBUTFAH JKaFaaiia JaibIHaaIFan
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CYPJIEMHIH canachlH apTThIPYFa bIKIAJ €Te/ll JeTeH KOPBITHIHAbIFA KEJIJIi.

Tyiiin ce31ep: TackiMaiay, )Kachll YCaKTaJIFaH Macca, BaKyyM, KaIl, TIpKkeMe, THIMIUTIK, K03 dumeHTt

ABTOpIIap OChI xKOOAHBIH OpbIHAYIIBICH Xa3uMoB Kanat MyxaTtoBruuke K00aHbl oKIMILICH IIPTEHI,
pecypcTapbl MEH officHaMach! yIniH kone Aoaysuiae Ceinyia CeilieMeTOBHYKE — IEPEKTEePre KeTEeKIIUIIT
YIIIiH KOHE aJIFBIC aUTKBICHI KEJIE/II.
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AHHOTaIII/IH. B nmannoit pa60Te MpEACTAaBJICHO HMCCICAOBAHUC IIpOLCCCa TPAHCIIOPTUPOBKU
U3MEJIbYSHHOM 3€JI€HON MacChl IIpU BAKYYMHOM YIUVIOTHCHUU B MATKHUX KOHTCﬁHCan Ha TNCPCABUIKHOM
TPAHCIIOPTHO-TPAKTOPHOM  arperare. HCJ'ILIO HUCCICIOBAaHUA ABJIAJIOCH ITOBBIIICHHUC 3¢)(I)CKTI/IBHOCTI/I
TPAHCIIOPTUPOBKU U3MeJIbYCHHON 3€JI€HOM MacChl MyTEM CpaBHCHUSA TPAAUILIUMOHHOI'O crocoba IMEPCBO3KHU C
HCIOJIb30BAHUECM TPAKTOPHOI'O MPUICIIa 1 UHHOBAIIMOHHOI'O BAKYYMHOI'O METOJa C IPUMCHCHHUEM MSATKUX
KOHTCI‘/’IHCPOB tuna «bur-ber». B pa60Te IMPOBCACHBI TCOPCTUUYCCKUC U DSKCICPUMCHTAJIBHBIC PACUCTLI
IokKazareiei TPAHCIIOPTHBIX onepaunﬁ, OIPCACIICHBI (baKTHHGCKHe pacCTOSAHUA ICPEBO30K C UCITOJIB30BAHUCM
FCOI/IH(l)OpMaI_II/IOHHBIX HpHJ’IO)KCHHﬁ, d TAKIKEC MMPOBCACH aHAJIN3 TIJIIOTHOCTU CHJIOCHOM MacChl IIpU PaA3JIMIHBIX
crocodax TPAHCIIOPTHUPOBKHU. MeTtomgaMu HCCAEeOOBAHUS SBIISUIMCH IOJICBBIC MCIIBITAHUS Ipu TICPCBO3KE
MacCChbI TPAAUIIUOHHBIM CII0COOOM U B BAKYYMHUPOBAaHHBIX KOHTeﬁHean, PacuCThI KOB(I)(bI/ILII/ICHTOB



UCIONIb30BaHUsl paboyero BpeMeHu, mpodera, rpy30no/beMHOCTH U TEXHUYECKONH CKOPOCTH TPAHCTIOPTHBIX
cpencTs. Pe3ynpTaThl MoKa3aiu, 4TO MPUMEHEHHE BAKYyMHOI'O METOa YINIOTHEHHS YBEJINYUBAET MJIOTHOCTh
n3MeNnbUYeHHON Macchl 10 800—850 Kr/mM3, 94TO MO3BOISIET UCIIOJIB30BATh IPY30MOIBEMHOCTD MPHUIIETIA TOYTH
Ha 100 % npotus 68 % npu TpaaULIMOHHOM nepeBo3ke. OTHAKO BpeMsl BAKYYMHUPOBAaHHUSI YBEIMUNBAET MPO-
JOJDKUTENBHOCTD IIUKJIa TpaHCHOPTUPOBKU. CenaH BBIBOJI, UTO BaKyyMHasi TEXHOJOTHUSI TPAHCIIOPTUPOBKH
KOPMOB CITIOCOOCTBYET CHUKEHUIO TTOTEPh, IKOHOMHUU 3aTpaT A0 20 % 1 MOBBIIIEHUIO KaueCcTBa 3arOTOBICHHO-
rO CUJI0Ca MPH YCJIOBUU YCTPAHEHUS OPTaHU3AIIMOHHBIX U TEXHOJIOTHYECKHX HEIOCTAaTKOB IaHHOTO Croco0a.

KiloueBble cJjioBa: TepeBO3Ka, 3€JieHas UW3MENbUYCHHAas Macca, BaKyyM, MeIIOK, MpuIel,
MIPOU3BOIUTENBHOCTD, KO (OUILIUEHT.

Jast umtupoBanusi: E.P. XXymaranues, 1.A. Taitnep, b.M. KaceimbaeB, M.)K. Xazumog, I.Y. bopa
(2026). Onpeneneuue 3GpGHEeKTUBHOCTH TPAHCTIOPTUPOBKH BAKYYMHUPOBAHHON M3METLYCHHOM 3€JICHON MaCChI
Ha TPaKTOPHO-TpaHCIIOpTHOM arperate // I3aenicrep, Hotwxkenep — Mccnenosanus, pedynprathl. T. 28. Is. 1.
No 109. Pp. 215-228 [Ha pycc.]. https://doi.org/10.37884/1-2026/21

KoH}aukT HHTEpecoB: aBTOPHI 3asBISIOT 00 OTCYTCTBHH KOH(IMKTA HHTEPECOB.

bnazooapnocms: Oannoe uccieoosanue BblNOIHEHO Npu @GUHAHCOBOU noodepiicke Komumema
Hayku Munucmepcmea nayku u vicuieco oopazosanus Pecnyonuxu Kazaxcman Ilo meme npoexma: UPH
AP26193857 «Texnonocus 3a20moseKu u XpameHus CeHadxca nymem pa3padomiku MexHUUecKux cpeocme
noO 8aKYYMHbIM YNIOMHEHUEM USMENbYEHHbIX PACMEHUL 8 MACKUX NOIUMEPHBIX KOHMEUHEPax 8 YClOoBUsX
Anmamunckoti obracmuy. Asmopel xomenu 6bl N0OIA200aAPUMb UCNOIHUMENL OAHHO20 NpoeKkma Xa3umosa
Kanama Myxamoeuua 3a admunucmpuposanue npoexma, pecypcol u memooonocuio u Aooynraesa Cetldyiivi
Cetioememosguua 3a Kypuposanue OaHHbIX.

Beenenue

CenbcKoe XO3SICTBO SIBIISICTCSI KITFOYEBBIM CEKTOPOM IKOHOMHKH W OCHOBOH IMPOJOBOJILCTBEHHOM
0e30macHOCTH JIFOO0TO rocynapcTBa. B ycinoBusx pocta HaceleHHs, N3MEHEHHS KIMMaTa U HeCTaOWIBHOM
T€OTNOJIUTUIECKON 00CTaHOBKH OOECIIEYeHNE YCTOWYHMBOTO JOCTyNa K KAUeCTBEHHBIM MPOJIYKTaM IHUTAHUS
npuobperaeT cTpaTerndeckoe 3HaueHue [I[IpomoBonbecTBeHHast 6€30MacHOCTh: BakHas ponb Kazaxcrana B
peruone, 2024].

KazaxcraH, 0051a1ast 3SHAYNTEIHLHBIME 36MEITbHBIMHI PECYPCAMU U pa3HOOOpa3ueM arpoKIMMaTHIECKAX
30H, UTPAET BAXXHYIO POJIb B 00ECTIEYeHUH MPOJOBOIBLCTBEHHON Oe3onacHoCTH LlenTpanshoit A3zuu. OgHako,
KaK IMOKa3aJd COOBITHS MOCIEIHUX JIET, arpapHbIii CEKTOP CTPaHBI OCTAETCS YSI3BUMBIM K DKCTPEMAaIbHBIM
MOTOHBIM ycioBusM. B wactHocTH, B 2021 TOay B 3amaHBIX U FOKHBIX PETHOHAX CTpaHbl 3apKCHpOBaHA
MaciuTaOHasi 3acyxa, MPUBEANIAs K MOTEpe MAaCTOWI M MacCOBOMY Majexy ckora. OT e€ mocneacTBuit
noctpanano Oosiee 70 000 uyenoBek, MPEUMYILECTBEHHO Malible (epMepcKue XO03scTBa, OCOOEHHO B
Manrucrayckoii obnacti [O630p 00 ocodeHHOCTAX KiiMMaTa Ha Tepputopun Kaszaxcrana, 2022].

B 2022 rony Ha Oonbuieit uyactu Tepputopuu Kazaxcrana HaOmoganach HpoOAOLKUTEIbHAsS
aTMocQepHasi 3acyxa, HU3Kas BIAKHOCTh WU MHHHAMAIIBHBIC OCAJKH TMPHUBEIH K YXY/IIICHUIO COCTOSHHS
CEJIbCKOXO3SUCTBEHHBIX KyJIbTyp U nactouml. Ha pucynke 1 mzobpaxeHo reorpapuueckoe pacrpeneicHue
CE30HHOTO KOJIMYeCTBa 0caakoB Ha TeppuTopun Kazaxcrana B 2022 rony [EC oka3piBaeT momoIip kepTBam
3acyxu B Kazaxcrane, 2021].

PasButne xuBoTHOBOICTBA B Kazaxcrane TpedyeT 3pPeKTHBHOI OpraHu3aii KOPMOIPOU3BOJICTBA
u noructukd. [lo coctosHuio Ha koHer 2023 roga YMCIEHHOCTH MOTOJIOBBSI KPYITHOTO POTaToro CKOTa B
CTpaHe COCTaBHJIA OKOJIO 5 MIJUIMOHOB, 3HAYUTEIbHAS YaCTh KOTOPOTO COJNEP)KUTCS B JIMYHBIX MOICOOHBIX
xo3siictBax. bonee 50 % KMBOTHBIX HUCIIOJIB3YETCS ISl IPOM3BOJACTBA MOJIOKA, OOECIieurBas BHYTPEHHHE
notpedHocTu HaceneHus [Cenbckoe xo3sicTBo B Kazaxcrane, 2024].

TpaHncropTupoBKa KOPMOB, OCOOCHHO CHJIOCHOW MAaccChl, MpEJCTaBiIseT coOOW OJMH U3 Haubosee
3aTpaTHBIX JTANlOB 3aroTOBKU. B mepuoxa yOOpku Harpys3ka Ha aBTOMOOWJIBHBIH M TPAKTOPHBIM TPAHCIIOPT
3HAYUTEIBHO BO3PACTACT, @ TPEOOBAHMS K COXPAaHHOCTH M CAHUTAPHBIM YCIIOBHSM IMEPEBO3KH CTAHOBSTCS
KpUTHYHBIMHU. B uyacTHOCTH, 1pu paboTe C COUHBIMM KOpMaMHu (BJIaXHOCTBIO 10 92 %) ocoloe 3HauyeHUE
MMEIOT TaKHe XapaKTePUCTUKH, KaK Macca, FTePMETHYHOCTh YIAKOBKH M 3allIUTa OT BHEITHUX BO3ICHCTBHIA.
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a) KenputopauHckas 00macTh, okpectHOCTh Lnpuk-Padar Opita 3acyxa nponomkutenbHocThio 101 cyTok
6) Manrucrayckas 061acTb, KbI3an Obu1a 3acyxa MpoJoKUTETbHOCTEIO 31 cyToK
Puc. 1. Teorpadudeckoe pacmpeesieHie Ce30HHOTO KOJIMYECTBa 0CaIKOB Ha Tepputopun Kazaxcrana B 2022 r

OpHUM 13 COBpEMEHHBIX PEIlICHHH, HAIIPaBICHHBIX Ha TOBbIICHHE () (DeKTUBHOCTH IIEPEBO3KH KOPMOB,
ABJIAETCS UCIOJIb30BAaHUE MSTKMX BaKyyMHPOBaHHBIX KOHTEHHEPOB, M3IOTOBJIEHHBIX W3 CHHTETHUYECKOMN
IVIEHKK C OOpaTHBIM KiamaHoM. JlaHHas TEXHOJOTHsS IO3BOJIAET TePMETH3HPOBATh CHIOCHYIO Maccy,
OTKa4YMBAaTh BO3AYX U CO3/1aBaTh aHA3POOHBIE YCIOBUS, IPEIOTBPAILAIOLINE PAa3BUTHE a3POOHONH MUKPOQIIOPHI
u o0ecreunBarole BbICOKOE KayecTBO cuioca. KoHTeHHEepbl MOTyT TpaHCIOPTUPOBATHCS Ha JlAlbHUE
pPacCcTOSIHUS M BCKPBIBATHCSI HEMIOCPEACTBEHHO B TOYKE KOPMIIEHMS, YTO UCKIIIOUAET MIOTEPU MPU pasrpyske
U BTOpUYHOW (pepmeHTaru. Msrkue koHTelHepsl Thna «bur-ber» o0magaroT psAaoM SKCIUTyaTallMOHHBIX
NPEUMYIIECTB: BBICOKAsl MPOYHOCTh, YJOOCTBO IMOTPY3KH, 3allUTa OT BJAard U 3arps3HEHUil, MOBTOPHOE
MCTIOJIb30BAaHUE U OTCYTCTBUE HEOOXOIUMOCTH B CHICIIMATIM3UPOBAHHOM MOABMKHOM cocTaBe. Beé aTo nenaet
UX aKTyaJIbHBIM PEIICHUEM B YCIOBHUIX KIMMAaTHUYECKUX U MHPPACTPYKTYPHBIX orpannuenuit [Sagyndykova
u ap., 2021: 72-78].

Llenp 3akiarodaeTcsi B MOBBIMIEHUH 3()()EKTUBHOCTH TEPEBO3KM H3MEIbUCHHOM 3€JIEHOW MacChl
aBTOMOOWJIBHBIM TPAaHCIIOPTOM 0€3 MOTeph IMyTeM HCIOJIb30BAHUS YIUIOTHEHHBIX MSTKUX BaKyyMUPYEMBIX
KOHTEIHEPOB B 3aCyILIJIMBbIE PETHOHBI CTPAHBI.

Martepunajbl M1 METOABI HCCJICTOBAHUS

Jl1s TpaHCTIOPTUPOBKY 3€JI€HOM CHIIOCHOM Macchl 6611 BeiOpaH npuen tumna 2 [1TC 4, koropslii npen-
Ha3Ha4yeH Ul IePEBO3KU PA3JIMYHBIX CEIbCKOXO35HICTBEHHBIX IPY30B 110 BCEM BHUJaM JIOpOT 001l CeTH U B
IIOJIEBBIX yCIOBUSIX.

Jlis noBbIeHUs: 3PPEKTUBHOCTH TPAHCIOPTUPOBKHU 3€1EHOM MacChl BaXKHO 00€CIIEYUTh MaKCUMallb-
HO€ HCIOJIb30BaHUE I'PY30MOABEMHOCTH U COKPAaTUTh IIOTEPH IIPH MOTPY3KE U pasrpysKe. ITO AOCTUTAETCS
3a cu€T yBenmueHus: o0bEma Ky3oBa [Kymaramues u ap., 2024: 187-190; XKymaranues u ap., 2024: 299-310;
XKymaranues u np., 2021: 177-186].

C y4€TOM OrpaHHYEHHBIX CPOKOB YOOpPKH M BBICOKON TPYJOEMKOCTHU Ipoliecca, TpeOyercs uéTkoe
IUTAHUPOBAHUE W PALMOHAIBHOE HCIOJIb30BAHUE TEXHUYECKUX CpelacTB. Jlis oneHku >PQpeKTuBHOCTH
TPAHCIOPTUPOBKU ObUIM TMPOAHATU3UPOBAHBI J[BAa CIOCO0A MEPEBO3KU HM3MENbUEHHOM 3€1EHON MacChl:
TPaJULIMOHHBINA U BaKyyMHBIH (PUCYHOK 2).

Hns ananm3a 3(h(EKTUBHOCTH TPAaHCHOPTUPOBKH ObUTH pa3paOOTaHbl TEXHOJOTHYECKHUE CXEMBI
TPaJULIMOHHOTO U WHHOBAIIMOHHOTO (BaKyyMHOT'0) CIIOCOOOB MEPEBO3KH M3MENbUEHHOM 3€JIEHOI Macchl ¢
IIpUMEHEHHEM 000pyA0BaHNUs, YK€ UMEIOIIErocs B X03sicTBe Taduie 1.

HccnenoBanus npoBoaminch Ha cuiiocHOM copte KyKypy3bl 3IICK-704 (Budan) B xo3siictBe TOO
«MexaypedeHck-Arpo» (AnMaTuHcKas 001acTh). s moiry4eHus OObEKTUBHBIX U COTMIOCTABUMBIX JTAHHBIX
ObUIM HCIIOJIb30BaHbI coBpeMeHHble LuppoBble reonHpopmannonnsie cucremsl (I'MC), Bkmouas Google
Maps, Yandex Kaptei, 2I'UC u Microsoft Bing.

[Ipoxnaaka MapiipyTa BeIIOJIHsIIACK 0 TouHbIM GPS-koopauHaTaM: kKykypy3Hoe mode: 43.49, 76.74,
xo03s1icTBO TOO «MexaypedeHck-Arpo»: 43.46, 76.69.
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a)
1 — tpakrop, 2 — npunen tuna 2 [ITC 4 monenu 887 b, 3 — u3MmenbueHHas 3eaeHas Macca,
4 — moTepu U3MeNbUSHHON 3e1eH0M MacChl MPH 3arpy3Ke U BBITPY3Ke Ha MPHUIIET,
5 — rpy3oHecyue Memku tuna «bur-ber»

Puc. 2. Tpakropuslii npunen tuna 2 [ITC 4 ¢ u3menbueHHO 3e71€HON MacCOl ¢ TPaAUIIMOHHBIM METOJIOM TIEPEBO3KU

Ha pucynke 3 mpencraBieHO pacloiiokKeHHe KyKypy3HOTo MOJisSi M CHJIOCOXPaHWIMILA BOJIM3H cera
Akcait. ['eorpadguieckre KOOpAMHATHI HCCIIeyeMbIX Todek: ojie — 43.4° N, 76.7° E; xo3stiicTBo — 43.4° N,
76.6° E.

Kaxxnas u3 mnardopm paccunrtana MapupyT ¢ yIETOM CYIIECTBYIOIICH TOPOKHON HHPPACTPYKTYPHI.
BrisiBieHHBIE  pacXOXKACHHUS OOBACHSAIOTCS OCOOCHHOCTSIMH —alTOPUTMOB MapuIpyTu3aluuu, Oazamu
JIOPOKHBIX JAHHBIX, @ TAKXKE CTEIEHBIO JIeTaIN3aluK KapTorpapuieckoil nHGOpMaluu B Pa3HbIX CHCTEMaXx.
[TonydyeHHble 3HaYEHHS MCIIOIB30BAIKCH I MOCIEAYIONIero pacuéra 3aTpaT BpEMEHH U TOIUIMBA, a TaKXKe
MIPOU3BOIUTENILHOCTH TPAHCTIOPTHBIX CPEJICTB MPH PA3IMUHBIX BapHAHTaX MEPEBO3KH.

Ta6muma 1. TexHonorndyeckas kapTa MPUTOTOBICHUS M TPAHCIIOPTUPOBKH 3€JICHON WM3MEIbUCHHOU
MaccChl. a) TPAAMIIMOHHBIA CTMOC00, 0) MHHOBAIMOHHBIE CHOCO0. 10) ¢ MpUMEHEHHWEM CYIIECTBYIOIINX
000pyI0OBaHUS B XO3SMCTBE, 20) C UCIIOIB30BAHUEM CIIEITHATBHOTO TPHUIIETIa
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Anmats

1 — AnMarrHCKas o0nacTh, 2 — ceno MexxaypeueHeK, HelHe AKcai,
3 —xo3siictBo TOO «MexaypedeHCK-ATpoy, KOOPAUHATHI TaHHOW MecTHOCTH: 43.46, 76.69, 4 — KyKypy3HOE T0JIe, KOOPAUHATHI
nmanHoi mectHocTH: 43.49,76.74
Puc. 3. PacnosoxkeHne KyKypy3HOTro HOJISL M CHIIOCOXPAaHUITHIIA

3arpy3ka U3MeJIbYeHHON Macchl B Ky30B PSOM MIYILEr0 TPAHCIOPTHOIO CPEACTBA C MOCIEAYIOMEN
nepeBo3Koil 10 cunocoxpanmnuiia. [Ipu nanHom cnoco6e HapamuBanuck 6oprta npuuena tuna 2 [ITC 4 Ha
1400 mm, BeicoTa OopTa coctaBuia 2000 MM. Macca nepeBo3uMOii CUII0CYEMOM 3eJIeHOM MacChl COCTaBUIIa
2725 xr npu ee BnaxHoct 84 % u yaensHoM odbeme 250 kr/m? [Khazimov u ap., 2024: 212-219; Eduardo
u ap., 2024: 82]. Ha (pucyHke 4 a) npencTaBiieH BUJ 3arpy3KH M MEPEBO3KH U3MEIbYEHHON 3eIeHON Macchl
TPaIULIMOHHBIM U BaKyyMHUPOBAaHHBIM CII0COOOM Ha TpakTopHOM npurene tuna 2 [1TC 4.

3arpy3ka H3MEJIbYEHHONM MacChl B IIOJMATUIICHOBBIE IUIEHKH, KOTOPBIE PAaCIOJIOKEHBl BHYTPHU
rpy3oHecymmx Mmemkax tuna «bur-ber» psnom uaymero tpancnoptHoro cpeactsa. [Ipu ganHoM criocoGe
Oopra npuiena He HapalBaluCh, a Macca ePEeBO3UMOIN CHIIOCYEeMOM 3eJIeHOW MacChl BaKyyMHUPOBaHHbBIM
criocobom coctaBuia 3990 kr npu ee BiaaxHocTH 84 %, u ynensHOM o0beme 800 kr/m?.

a) MepeBO3Ka TPAAUIUOHHBIM CIIOCO00M: 1 — KOpMOYOOpPOUHBIH KOMOAiiH, 2 — H3MENbYCHHAS 3eJICHas Macca, 3 — TpaHCHopTHOE cpencto 3MJT
130,
4 — moTepy Mpu 3arpy3Ke 3eJICHOI N3MEITBICHHON MacChI;

0) epeBo3ka MHHOBAIIMOHHBIM CIIOCOOOM Ha TPAKTOPHOM IPHIIETIC:
1 — xopMoOyOOpOUHBIiT KOMOaliH, 2 — H3MeIbUCHHAs 3eJICHas Macca,

3 — MONMATHIICHOBBII MeIIOK, 4 — Memok Tuma «bur-bery», 5 — marpuna,

6 — reHeparop, 7 — BaKyyMHBIN Hacoc, 8 — maropma Jiist IepeIBUKCHHS OIIepaTopa,
9 — cBapouHbIii anmapat, 10 — onopa Juis nepeMerieHrs CBapoYHoro arnrapara
Puc. 4. Komenus, 3arpy3ka u rnepeBo3ka 3eJIeHOH N3MeJIbYEeHHON MacChl

TpancnoptHas pabora, coBeplIaeMasi TpPY30BBIM aBTOMOOHJIEM TIEPEBE3CHHOTO Tpy3a IpH
TpaauLMOHHOM Metozae 15,80 ToHHa-KuMiIOMeTpax, a MpU BaKyyMHOM Merozae 23,14 ToHHa-KHUIOMETpax.
[Tpon3BOIUTENFHOCTS TPY30BOIO aBTOMOOMIIS ompezensieTcs: 1) BpemMeHeM padOThl aBTOMOOWIS: 2)
CKOPOCTBIO €T0 IBIKEHUS; 3) mpoOderom aBToMo0ust; 4) crenensto 3arpy3ku [Modunos u np., 1985; Mathieu
u 1p., 2025: 112; T'anumos u ap., 2021: 73—80]. KoadduuneHT ucnonp3oBanus pabovero BpeMeHH! MoKa3bIBa-
€T, KaK UCTIOJIb3yeTcs BpeMs peObIBaHUs aBTOMOOWMIISL Ha JIMHUU U BBIPAXKACTCSl OTHOLICHUEM BPEMEHH



ABUIKCHUS KO BPCMCHHU HAXOXKACHUA B HAPSAC.

; (1)
roe 1’ 4~ dachl B JIBHKCHHU;

T .~ 4acel B HApsI/IE;
i)

v

,— OKCIUTyaTallMOHHas CKOPOCTh, KM/4;
.~ TEXHUYECKAs CKOPOCTh, KM/4.

Texunueckas CKOpPOCTb aBTOMOOWIIS OoNpeACIIACTCA ACJICHUEM KOJIMYCCTBA HpOfII[CHHBIX UM KHJIOMCTPOB Ha
BpCMmA (baKTI/I‘ICCKOl"O JABMIKCHUA B Hacax.

Loswm
B, on= T , KM/, (2)
rie Loﬁw — O0IIHii yTh;
T, —4achl B JIBUKCHHUH.
DKCIuTyaTaliOHHasi CKOPOCTh aBTOMOOWMJISI OTIpE/ICISIeTCS ACTICHUEM KOJIMYECTBA TPOMICHHBIX UM KHIJIOMe-
TPOB Ha BCE BPEMs HAXOXKICHHsI aBTOMOOWJIS B Hapsi/Ie.

Losm
U1, , KM/, (3)

CreneHb MCIOIB30BaHUS ITPOOETa aBTOMOOMIIS onpeiesisieTcs Ko GUIIMEHTOM UCITONIb30BaHus rpoodera. s
OJTHOTO aBTOMOOMJISI OH PaBEH OTHOIICHUIO YKCIIa KHJIOMETPOB IPYKEHHOTO mpodera K o0IieMy mpooery aB-
TOMOOMJISL.

mo—tosa; 4)
Cratuuecku KOS(I)(I)I/II_II/ICHT HUCIOJIB30BAHUA TPY30IIOABEMHOCTH OIPCACIIACTCA OTHOLMICHUCM KOJIUYCCTBA
(I)aKTI/I‘-IeCKI/I MEPCBC3CHHOTO I'Ppy3a (I)aKTI/I‘-IeCKI/I MEPCBC3CHHOTO I'Py3a B TOHHAX K KOJIMYCCTBY TOHH I'py3a,
KOTOPOC MOXKXHO OBLI0 OBl MEPpCBC3TU NIPHU TTOJHOM HCIIOJIB30BAHUHN HOMHUHAaJIbHOU rpy30IIoAbEMHOCTH aBTO-
MOOMIIS 3a T€ XKe I'PYKCHBIC MTOC3AKH.

Kp=Ta: (5)

Junamuuecku K03(G(UIHUEHT UCTIOIB30BaHUs TPY30II0ILEMHOCTH MPEACTABISAET COOOM OTHOILIEHUE KOTHYe-
cTBa ()aKTUUECKHU BBIMOTHEHHBIX TOHHA-KHJIOMETPOB K TOMY KOJIMUYECTBY, KOTOPOE MOIJIO OBITh ClIEJIaHO MPH
npobere aBTOMOOMIIS C TIOJTHOW 3arpy3KOii.

Kep=T aln; (©6)
e L —IyTh IBIKCHHE C TPY30M;
O-TtpaHcniopTHas paboTa B TOHHAX;
ﬂ—CKOpOCTB, kM/4; T —4achl B HapsJIe;
¢ —TPY30TIOIBEMHOCTh

PesyabTaTsl 1 00cy:KIEHME.

B pesynbraTe mpu HCMONB30BaHUHM PA3HBIX T€OMH(POPMAIMOHHBIX CHCTEM, TakuX Kak «Goo-
gle Maps», «Yandex kapta», «2 ['UC» u «Microsoft Bing» Obut0 mposioskeH MapupyT MO KOOpIUHATAM
(xykypy3Hoe none 43.490914741357265, 76.7442734671372) u (xo3siictBo TOO «MexaypedeHCK-ATpoy
43.468352564893934, 76.69695349961282). I'eonHpOpMAITMOHHBIE CUCTEMBI ITOKA3ATTU PA3HBIE PACCTOSTHHS
0 JAHHOMY MapIipyTy, Hanpumep, «Google Maps» mokasain 5 kmmomerpoB 700 meTpoB, «Yandex kapta» 5



kunometpoB 800 metpoB, «2 'MMC» u «Microsoft Bing» mokazanu 6 kunometrpos [EBTiomenkos u ap, 2015:
20-23].

Ha pucynke 5 mokazaH mMapuipyT U pacCTOSIHHE TpPU MEPEeBO3KH 3eJIEHOW M3MEeIbUYeHHON MacChl C
KYKYPY3HOTO TOJII Ha CHJIOCOXpaHWIHIIE B AJIMaTHHCKON oOxactu, BOIM3M cena (MexaypeueHCK) HbIHEe
Akcail KOOpAMHATHI JAaHHONM MECTHOCTH MOKa3aHa (Kykypy3Hoe mone 43.49, 76.74) u (xo3siicteo TOO
«MexnaypeueHck-Arpo» 43.46, 76.69).
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a) «Google Maps» 6) «Yandex kapra»
Puc. 5. MapmipyTsl ¥ pacCTOSHHUS IIPU NIEPEBO3KE 3€JICHOH H3MEJIbUCHHON MacChl ¢ KYKypy3HOTO HOJISI HA CHIIOCOXPAHHIIHILE B
TeOHH(OPMALTOHHBIX CHCTEMAaxX

Taroke ObLT paccuuTaH 00bEM IIJIOMIAIU KyKYpPY3HOTO MOJIS C TOMOIIBIO TIEPEIOBOTO MPUIIOKESHUS JIIS
TOYHOTO 3emienenus «Auravant» u coctaBui 138,91 ra, a no ganusiM xo34iictBo TOO «MexnypeueHCk-
Arpo» coctaBisia 135 ra. Tem cambIM, OTPEUTHOCT cocTaBuia 0koio 3,91 ra (pucyHok 6).

a) 0)
a) pacyer IO KyKypy3HOTO TI0JIsl C TIOMOIIBEO TIEPEJOBOT0O MPUIIOKCHHUS JUISl TOYHOTO 3eMiieaenus «Auravanty; 6) npunoxenue OneSoil
unnekc pacrutenproctd mokposa. NDVI (Normalized Difference Vegetation Index)
Puc. 6 — Jlaunbie ot npunoxenuit Auravant u OneSoil

BakyymupoBanue Macchl B MATKMX KOHTEHHEpaAX MO3BOJISIET 3HAYUTEIBHO CHU3UTH €€ 00BEM 3a CUET
paBHOMepHOTO cxkatusi. KoHTeitHepsl mpuoOpeTaoT yCTOMYUBYIO GOpMy, YIOOHYIO /Uil XpaHEHUS U TIEPEBO3-
Ku. MI3MeHeHus rabapuToB MpecTaBlIeHbl B Ta0muIe 2.

Ta6numa 2. [Toka3arenu reoMeTpUYECKUX pa3MepoB KOHTEHHEpa 710 U 1OCIIe BaKyyMHPOBAaHUS

H/MI [Tokazarenu koHTEltHEpa
T"abGapuTHBIC pa3Mepsl MATKOTO I'abapuTHBIC pa3Mepsl MSATKOTO
KOHTelfHepa /10 BAKYYMHUPOBaHHsA | KOHTeHHepa Mnocie BaKyyMHPOBAHUS
JIIB, mm JILB, mm

1 1000 1000 1055 750 750 850
2 1005 1005 1060 850 850 900
3 1010 1010 1065 950 950 950
Cpennee 1005 1005 1060 850 850 900

Macca ogHOro Melika ¢ u3MeabueHHON Maccoit cocTaBisieT 665 kr. Takast INIOTHOCTH ObLIA MOJTyYeHa
npu BakyymMmeTpudeckoM aasiaeHuu 60 kIla. OOmmii BUJ yIUIOTHEHHOTO MSTKOTO KOHTEIHepa MnpecTaBieH
Ha pUCYHKE 7.



1 — monMMATUIICHOBAS IICHKA, 2 — 3eJIcHas U3MEeIbUCHHAs Macca,
3 — rpy3oHecynmii Mmenok Tuma «bur-bery
Puc. 7. O0muii Bua u pasmMep yIIOTHEHHOTO CHIIOCA B MSTKOM KOHTEHHEpE ¢ TPY30HECYIIMMHU MeIKaMu Tuna «bur-ber»

B Ta6J'II/II_Ie 3 moxa3aHbl TCOPECTUUYCCKUE PE3YJILTATHI MMPOU3BOAUTECIILHOCTU I'PY30BOI'O aBTOMOOMIIS
IIpyu TPAHCIIOPTUPOBKE 3€JICHOM M3MEIbUYCHHOM MacChl TPAAULIUOHHBIM U BAKYYMHBIM CII0COO0M IIEPEBO3KU.

Ta6J'II/IHa 3. Pe3y.]'H>TaTLI IIPOU3BOAUTEIILHOCTH I'PY30BOI'O aBTOMOOMIIS IIpU TPAHCIIOPTUPOBKE 3€JICHOM
U3MEIbYECHHON MaCChl TPpAAULIUOHHBIM U BAKYYMHBIM MCTOIOM

Croco0bI IepeBO3KU
. Baxyymuslii MeToz
I/H Tlokazarenu paboThI TpaHCIOpPTa TpaauIuoHHbI Yy
B TIOJINDTHIIEHOBBIX
MEeTO/L
MeIITKax
1 Koadduiment ucnonp3oBanus padouero BpeMeHH, %o 0,72 0,58
2 TexHuueckasi CKOPOCTh aBTOMOOHJISI, KM/4ac 34 33
3 DKCIITyaTallnOHHAs! CKOPOCTh AaBTOMOOHIIS, KM/4Jac 25 19
4 Koa¢ppumment ucnonszoanus npodera 0,54 0,52
5 Koa¢pduimeHT cTaTn4ecKoro UCIoinb30BaHUs 0,68 0,99
IPy30M0IbEMHOCTH
6 Koa¢ppument auHaMmdeckoro HCIoIb30BaHUs 0,12 0,15
TPY30II0JbEMHOCTH

[Ipu rcnosb30BaHNM TPAAULIMOHHOTO CIIOCO0a TPAHCTIOPTUPOBKU C OTKPBITHIM KY30BOM H3-32 HU3KOH
WI0THOCTU cuiiocHOH Macchl (0,25 T/M*) k03pPUIHEHT UCTIOIB30BAHUS TPY30MOABEMHOCTA COCTABISET
68,12 %. BakyyMHBII METOJ ITO3BOJIIET YBEIUYUTD 3TOT ITOKa3atenb 10 99,75 % 3a CU€T yIIOoTHEHUS MacChl.
OT0 MOATBEPKIAET ero Oosee BhICOKYIO 3 dexTuBHOCTh. Ha pucynke 8 nmpeicraBieHbl 3Ha4€HUs IIOTHOCTH
1 Macchl IEPEBO3UMOM 3e1EHON Macchl pu 000MX crocodax.

2725

Macca NIepBOIIMOTO TpY3a, KT TlnoTHoCTS, KF/AM3 Macca riepBOTHMOrO TPy3a, KT TnoTHOCTS, KI/M3

250

Teperoska sencnoii Macchl Tpaj it 3CNCHOH MACChI BAKYYMHBIM CTIOCOGOM

Puc. 8. I'paduk mepeBo3uMOro rpysa Imo TpaJuInOHHOMY, BAKYYMHOMY METOJY U IUIOTHOCTB 3€JICHON M3MEIbYCHHON MacChl




CorjacHO TMOJIyYeHHBIM pe3yJibTaTaM, MPU BaKYyMHOH TPAHCIIOPTHPOBKE H3MEIbYEHHOW 3eIEHOM
Macchl KOA(PPUIMEHTHI CTATHYECKOTO U TTHAMUYECKOTO HCIIOJIB30BAHMUS TPY30TIOABEMHOCTH BEIIIIE, YEM TIPU
TPAIUITMOHHOM METOJIe. ITO 00YCIOBICHO 00JIee BHICOKOM ITIOTHOCTHIO MAacChl B MSTKUX KOHTEHHepax (/10
800850 kr/m* mpotus 200250 kr/m? npu 0OBIYHOMN 3arpy3Ke).

AHaIM3 TI0Ka3aJ1, 9YTO P MASTHUKOBOU CXeMe BIKEHUS 3P PEKTUBHOCTh TPAHCIIOPTHBIX OTIepaIiuit
MpPH  TPATUIIMOHHOM CIIOCO0€ 3aBUCUT OT TEXHUYECKOW CKOPOCTH, PACCTOSHUS TEPEBO3KH M BPEMCHH
pasrpy3ku. ['paduku JeMOHCTPUPYIOT BIHSIHAE 3TUX (PaKTOPOB Ha OOITYO IPOU3BOAUTEIHLHOCTH aBTOMOOMIIS
B cMeHy (Pucynok 9). 3aBUCMMOCTD MPOU3BOAUTEIFHOCTH aBTOMOOHIISI OT CPETHETEXHUIECKON CKOPOCTH.

54,13 536
48 50,09

43 46,07

38 41,41

33 35,96

cMeny
w
b

TOHH B CMeHy

IponssoanTeLHOCTH ABTOMOG IS,

IIpon3BOANTEILHOCTE ABTOMOGILIS, TOHH B

15 20 25 30 35 40 45 15 20 25 30 35 40 45
~+-CpelHeTeXHIMEeCKas CKOPOCTh, KM/4 ——Cpe/iHeTeXHHYeCKas CKOPOCTD, KM/9

a) b)

a) TPaAUIIHMOHHEIA cI0c00, 0) BaKyyMHBIH cr1oco0
Puc. 9. 3aBUCHMOCTB IPOU3BOIUTEIBHOCTH aBTOMOOHIIS OT CPEAHETEXHUIECKON CKOPOCTH

Ha pucysnke 9 (a, 0) ycTaHOBJIEHO, UTO C yBEJIIMUEHUEM CpeJHeTeXHUYecKoi ckopocTu ¢ 20 10 40 km/g
IIPOM3BOIUTENILHOCTh aBTOMOOMIIEH BO3pacTaeT NpakTHuecKu JuHeinHo — ¢ 31,45 no 54,13 1/cmeny u ¢ 35,96
10 53,6 T/cMeHy cOOTBETCTBEHHO. [lomyyeHHbIe 3aBUCUMOCTH CBUJIETENILCTBYIOT O CYIIECTBEHHOM BIMSHUU
CPeIHETEXHUYECKOH CKOpOCTH Ha YpPOBEHb NPOU3BOAMTEIBHOCTH M TMOATBEPXKIAIOT 1I€€CO00Pa3HOCTb
MEPOIPUATHI, HAIIPABJICHHBIX HA €€ NOBBILICHHE.
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a) b)

a) TPaAUIHOHHEINA cI0c00, 0) BaKyyMHBIH cr1oco0
Puc. 10. 3aBUCEIMOCTb IPOU3BOIUTEIEHOCTH aBTOMOOHIIS OT PACCTOSHHUS TTIEPEBO3KU

Ha pucynke 10 (a, 6) BbIsiBI€HA yCTOWYMBAsE TEHAEHLMS CHUKEHUS IPOM3BOAUTEIBHOCTH aBTOMOOH-

7iel ¢ yBeIMUEeHUEM BPEMEHH Pa3rpy3Ku: MPU pocTe Mmokaszaress ¢ 12 10 16 MUH TpOU3BOAUTEIHLHOCT YMEHbB-
maetcs ¢ 36,58 1o 32,89 1/cmeny u ¢ 53,02 1o 47,7 T/cMeHy COOTBETCTBEHHO.
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—— PaccTosHne nepeBo3kH, KM | —#8— PaccTosiHHe IepeBO3KH, KM
a) b)

a) TPaJAUIUOHHBIN CII0C00, 0) BaKyyMHBIH CcI1oco0
Puc. 11. 3aBucuMOCTH PON3BOANUTEIBHOCTH aBTOMOOWMIISI OT BPEMEHH Pasrpy3KH

Ha pucynke 11 (a, 06) ycTaHOBIIEHO, YTO C YBEIMUYEHUEM PACCTOSHUS EPEBO3KH € 2 10 6 KM IIPOU3BO-
TUTEILHOCTH aBTOMOOMIICH cHUkaetcs ¢ 94,75 no 46,8 /cmeny u ¢ 75,03 1o 47,67 T/CMEHY COOTBETCTBEHHO.

PaccTomine Meaty HYHKTAMN MAPIPYTS, K31
-
Paccroaune MERTY NYHKTAMH
MAPUIPYTa, KM
< — (=] o S o -3 -

o 5 ! 8 9 10 11 12 13 14 15 16 17

—_— Bpews, sac
a) b)

a) TPaAUIIUOHHBIA cI0c00, 0) BaKyyMHBIH cI1oco0
Puc. 12. Pabota aBTOMOOWIIS 32 CMEHY HA MasTHUKOBOM MapIIpyTe

Ha pucynke 12 (a, 0) moka3aHa BpeMeHHasi 3aBUCUMOCTb PACCTOSHHUSI MEXKAY TOYKAMH M3MEpEHHs
XapaKkTepu3yollas NepuoJUuecKuil pexkuM paboThl yCTAaHOBKH B MHTEpBase 8—17 u.
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PACCTORMEE MeACTY TYHKTAM MAPIIPYTA, KN

Bpevm, s
Bpens, mui

—+—Ilorpyska = Jlnikenne ¢ TpyoM  ——Pa3rpyaka  — - Jlsibkenne Gearpysa |
a) b)
a) TpaJULOHHBII c110co0, 6) BaKyyMHBII c11oco0
Puc. 13. PaGora aBTOMOOMIISI HA MAsITHUKOBOM MapIIpyTe
(mepBast moe3ika (peiic))

won ——Paupyma  — - /lmokennne 61 rpy1a ‘ [

Ha pucynke 13 (a, 6) mpexncraBiieHa 3aBUCUMOCTH PACCTOSIHUS MEXKIy IMYHKTAaMH MapuipyTa oOT
BpPEMEHH, OTpaXkarollasi IOCIe10BaTENbHbIE ATAlbl ABUKEHUS C TPY30M, IIOTPY3KU U pa3rpy3Ku.

3akiouenne

IIpoBenE€HHBIM CPABHUTENBHBIM aHAIU3 II0Ka3aj, 4YTO IPUMEHEHUE MATKMX BaKyyMHUPOBaHHBIX
KOHTeHHepoB Tuna «bur-ber» npu TpaHCcIopTUPOBKE U3METBLYEHHON 3€JIEHON MACCHI II03BOJISIET CYLIECTBEHHO
MOBBICUTH 3(PPEKTUBHOCTH MEPEBO30K 3a CUET YBEIMUEHHs IUIOTHOCTU YKiIaaku a0 800-850 kr/m* u Gonee
MIOJTHOTO MCTI0JIb30BaHUSI IPY30M0ABEMHOCTH TPAHCIOPTHBIX cpeAcTB (110 99,75 %).

Hcnonp30BaHnEe BaKyyMHBIX KOHTEHHEPOB CHIKAET IOTEPHU IIPH NMOTPYy3Ke, pasrpy3Ke U XpaHEHUH, a
TaKXe CII0COOCTBYET COKPALEHUIO TPAHCIIOPTHBIX pacxo10B 10 20 % 1o CpaBHEHUIO C TPAJULIMOHHBIM Me-
TOZIOM MIEPEBO3KU B OTKPBITHIX Ky30BaX. DKCIUTyaTallMOHHbIE TOKA3aTeIH (CTaTUUECKUI U TMHAMUYECKUH KO-
3¢ GUIHEHTHI UCTIONB30BAHUS TPY30M0IBEMHOCTH ) IIPH BaKYYMHOM CIIOCOOE BBIIIIE, YEM MPH TPAJAULUOHHOM,
HECMOTps Ha CHUXKEeHHE Kod(UlIMeHTa UCTIO0Nb30BaHUs pad0Yero BpeMEHH U3-3a BpPEMEHH, 3aTPayeHHOro Ha
BaKyyMHUpPOBAHHUE.



Msirkue BakyyMHbIE KOHTEWHEphl 00eCIeUYMBAIOT COXPaHEHHUE MHUTATEIbHOW LEHHOCTHU CHIIOCa,
MPEMSITCTBYET BTOPUYHOM (hepMEHTAlMU UM TMO3BOJIIET HCIOIb30BaTh MPOIYKIUIO 0€3 JOMOJHUTEIbHBIX
TpyJ03aTpaT Ha U3BJIEUEHUE KOpMa.

Pe3ynbTarel pa®oThl MO3BOJSIOT PEKOMEH/IOBATh BHEJIPEHHME TEXHOJOTMU BAKyyMHOM YIaKOBKHU
3eJ€HOI MacChl B MPAKTHUKY KOPMO3arOTOBKH, OCOOCHHO B 3aCYIITUBBIX PETHOHAX, C IIETTbI0 CHIDKEHHS TIOTEPh
Y TIOBBIIICHHUS YHEPTOOKOHOMHYECKON 2(PPEKTUBHOCTH TPAHCTIOPTHBIX OMEPAIHiA.
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Abstract. Alternaria alternata has become one of the most widespread and economically important
pathogens of apple (Malus domestica Borkh.), causing leaf and fruit lesions as well as internal fruit rot in
apples. The disease poses a serious threat to commercial apple production, leading to yield losses and deteri-
oration of fruit quality. Despite the widespread occurrence of this pathogen in apple orchards of Kazakhstan,
information on the resistance of domestic and introduced apple cultivars to A. alternata remains limited.
Therefore, assessing cultivar resistance to this phytopathogen is essential for breeding disease-resistant culti-
vars and improving the sustainability of apple production. This study investigated the resistance of 23 apple
cultivars of domestic and foreign origin to A. alternata under natural epiphytotic conditions in southeastern
Kazakhstan during two growing seasons. A clear differentiation among cultivars in disease severity was re-
vealed, and several resistant cultivars (R) with potential value for breeding programs and commercial apple
production were identified. According to the results, eight apple cultivars, including three developed by do-
mestic breeding programs, were classified as resistant (disease severity ranging from 0—10 %), whereas fifteen
cultivars were classified as the moderately resistant group (10-30 %). No susceptible cultivars were identified
under the conditions of this study.

Keywords: apple, 4. alternata, leaf and fruit lesions, fruit rot, resistance, disease severity, disease
incidence
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AunHoTanus. Alternaria alternata anva aramsiabiH (Malus domestica Borkh.) eH keH TapanraH jxoHe
SKOHOMMKAJIBIK TYPFbIIAH MaHBI3/IbI MaToreHaepiHiy Oipi Oosbin TaObuiaabl. O sKanblpakTap MEH KeMi-
CTepIiH 3aKbIMJIaHYbIHA, COHJAM-aK KEeMICTepAiH IIKi mipyine okeneni. bys aypy eHepKocinTiK aiMa ©H-
TipiciHe eneylni Kayiln TeHIIpiNn, eHIMAUTIKTIH TeMEHIeyiHe KOHE KeMiC CalachlHBIH HallapiayblHa ceben
6onazapl. Kazakcrannarsl anmma OakTapbiHia OyJl MaTOTeHHIH KEH TapaliFaHblHA KapamMacTaH, ajMa COPTTaphl-
HBIH A. alternata-ra Te3IMALIIrT Typajbsl MamiMeTTep mmekreyni. OcbiFan 0alIaHbICThl OCBI (PUTOMATOTEHIe
COpTTapblH TO3IMALIITIH Oaranay aypyFra Te31M/JIl )KaHa COPTTapbl LIBIFAPY JKOHE TYPAKTHI aIiMa eHAIPICIH
JIAMBITY YIIIH MaHbI3/1bl 00JbIN TaObLIa bl byl 3epTTeyne OTaHIbIK XKoHE MIETENIIK CeIeKIUAFa )KaTaThlH 23
ajMa COpPTHIHBIH A. alternata-ra te3zimainiri KazakcTaHHBIH OHTYCTIK-IIBIFBIC aiMaFbIH/Ia TAOUFHU ATTUPUTO-
THUSUIBIK JKaf/laiiiap/ia ekl BereTalusblK MaycbiM 00ibl 3epTTeni. 3epTTey HOTHKECIHAE COPTTap apachlHIa
aypyablH JaMy JieHreill OolbIHIIA aliKbIH albIpMaIIbUIBIKTAp aHBIKTAJIbl XKOHE CENEKLUSUIBIK OaraapiaMa-
Jlap MEH OHIpICcTIK O6ay-0aKiia mapyanbUIbIFbIHIA KOJIIaHyFa MepCreKTHBabl OipHeme Te3imai copttap (R)
AHBIKTAJIBI. AJIBIHFaH HOTHXKeJep OOMBIHINA, OHBIH IIIiH/IE OTAH/IBIK CEJICKIIMSIMEH IIBIFAPbUIFaH YII COPTTHI
KOoca aliFaHja, Ceri3 ajiMa COpThl TO31M1 TomnKa (aypyasiH namy neHreii 0—10 %) »aTKeI3bUIAbI, al OH O0ec
copt oprama te3imai Torka (10-30 %) enrizinai. 3epTTey KYpri3iireH xaraaiaapaa ce3iMTaIIbIFbI JKOFapbI
COpTTap aHBIKTAJIFAH JKOK.

Tyiiin ce3nep: anma, A. Alternata, *Kanplpak TEH KEeMIC 3aKbIMJIaHYbI, JKEMIC MIIpIri, TOIJIMILIIK,
aypyIblH J1aMy JA9pEKeci, aypyIbIH Taparybl
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AunHoOTanus. Alternaria alternata ctana ogHUM U3 HaOOJIEEe MIUPOKO PACTIPOCTPAHEHHBIX U IKOHO-
MUYECKHU 3HAUUMBIX IMaTOTeHOB s10510HU (Malus domestica Borkh.), Bb13pIBaro1ias mopakeHue JUCTHEB U TIIO-
JI0B, a TaK’)K€ BHYTPEHHIOIO THUJIb TU10/10B. J[aHHOE 3a00seBaHe NPEACTABISAET CEPbE3HYIO YIPO3y s IPO-
MBIIUIEHHOTO MPOU3BOJICTBA SOJIOK, MPUBOS K CHIDKCHHUIO YPOXKAWMHOCTH M YXYAIICHHIO Ka4eCTBa IUIOZOB.
HecmoTtpst Ha mmpokoe pacipocTpaHeHHe 3TOro MaToreHa B si0J10HeBbIX cagax Kazaxcrana, nHpopmanus oo
YCTOMYMBOCTH OTEUECTBEHHBIX U MHTPOMYLIMPOBAHHBIX COPTOB SIONOHM K A. alternata ocTaércsi OorpaHU4eH-
HOMW. B cBsI3M ¢ 3THM OIleHKa YCTOHYMBOCTH COPTOB K IaHHOMY (PUTOMATOreHy UMEEeT BaKHOE 3HAYECHUE IS
CEJIEKLIMU YCTOMUMBBIX K 3a00JI€BaHUAM COPTOB U Pa3BUTUS YCTOWYMBOTO MPOU3BOACTBA 510710K. B HacTos-
IIEM UCCJIEIOBAHUU H3y4anach YCTOMUYUBOCTH 23 COPTOB sI0JIOHU OTEUECTBEHHOTO U 3apyO0eKHOTO IMTPOUCXOXK-
neHust K A. alternata B ycnoBHsIX €CTECTBEHHON AMU(PUTOTHH Ha 10ro-BocToke KazaxcraHna B TedeHHE ABYX
BEreTallMOHHBIX CE30HOB. BrisBiena uétkas auddepeHuanis copToB 1Mo CTENEHU pa3BUTHUS 3a00JIeBaHUS,
a TaK)Ke ONpeiesIeHbl HECKOJIbKO YCTOMUYMBBIX cOpPTOB (R), mpeacTaBisitommx NOTEHIUAIbHYIO HEHHOCTD IS
CEJIEKIIMOHHBIX MPOrpaMM U MPOMBILIUIEHHOTO ca1oBoAcTBa. COIIacHO MOJYyYEHHBIM pe3yibTaTaM, BOCEMb
COPTOB 0JIOHH, BKJIIOYasi TPU COpPTa OTEUECTBEHHON CENEeKIMH, ObIM OTHECEHBI K yCTONUMBOM Tpyniie (pas-
ButHe 6onesznu 0—10 %), Torna Kak mATHAALATH COPTOB OBUTH KIaCCU(UIIMPOBAHBI KAK YMEPEHHO YCTOHYH-
Bble (10-30 %). Copra, oTHOCAIIMECS K BOCIPUMMYNBOM TPYIIIE, B YCIOBUIX JAHHOTO MCCIIEA0BAaHUS BbISB-
TIeHBI HEe ObLIH.

KuroueBble ciioBa: si0110Hs, A. alternata, nopaxxeHus TUCTHEB U TUIOIOB, TUIOI0BAsI THUIIb, YCTOMYH-
BOCTb, CTETIEHb Pa3BUTHUS O0JIE3HU, PACIPOCTPAHEHHOCTh OOJIE3HH.
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roro-poctoke Kazaxcrana // [3nenicrep, Hotmwkenep — MccnenoBanus, pe3ynbrarel. Vol. 28. Is. 1. Number 109.
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Introduction.

Apple (Malus domestica Borkh.) is one of the most widely cultivated fruit crops worldwide and plays
an important role in ensuring food security and the sustainability of agricultural production [Cao et al., 2024].
However, apple orchards are affected by numerous fungal diseases that reduce yield and deteriorate fruit qual-
ity. Among them, diseases caused by Alternaria species have become increasingly important in many
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apple-growing regions. A. alternata has been identified as one of the main pathogens responsible for apple
diseases in several countries. For example, in Shaanxi Province (China), A. alternata is one of the major caus-
al agents of apple black spot disease [Ding et al., 2024]. In California (USA), symptoms of leaf blotch and
fruit spot have been reported in commercial orchards where A. alternata and A. arborescens were identified
as causal pathogens. These fungi infect apple leaves and fruits, causing necrotic lesions, fruit spots, rot, and
internal fruit disorders. During disease outbreaks, up to 30% of leaves and less than 1% of fruits are affected,
demonstrating the significant potential impact of Alternaria diseases on apple production [Elfar et al., 2023].

In other regions, Alternaria species are also associated with serious apple diseases. In Russia, partic-
ularly in the Krasnodar region, A. alternata has been reported as one of the major pathogens causing apple
core rot. Climate change and rising temperatures have contributed to the activation and spread of Alternaria
species, some of which have acquired facultative or obligate parasitic traits on agricultural crops, including
apple [Astapchuk et al., 2021]. Similarly, 4. alternata has been identified in Israel as the predominant patho-
gen associated with moldy core and core rot of apple fruits, particularly in the cultivar ‘Red Delicious’. This
disease is characterized by the development of brown necrotic tissue in the seed cavity and fruit mesocarp and
often remains undetected until the fruit is cut open [Shtienberg, 2012].

Alternaria blotch caused by the A. alternata apple pathotype is considered one of the most destructive
fungal diseases of apple, particularly in East Asia. The pathogen infects leaves, young shoots, and fruits, caus-
ing necrotic lesions that may result in severe defoliation (up to 60—80 %) and premature fruit drop, leading to
significant economic losses [Li et al., 2019; Zhu et al., 2017]. Apple cultivars differ considerably in suscepti-
bility to this pathogen, and identifying resistant cultivars is regarded as one of the most effective strategies for
disease management and breeding resistant apple varieties.

Recent studies have also investigated the molecular mechanisms underlying apple resistance to A. al-
ternata. Several defense-related genes have been identified, including the transcription factor MdAWRKY 75e.
Overexpression of MdAWRKY 75e markedly enhances resistance to 4. alternata, whereas silencing of this gene
increases plant susceptibility to the pathogen, indicating its positive regulatory role in apple defense respons-
es [Hou et al., 2021]. In addition, studies evaluating apple germplasm have revealed considerable variation
in resistance levels among cultivars. For instance, several cultivars such as ‘Freedom’, ‘Orlovim’, ‘Liberty’,
‘Redfree’, ‘Florina’, and ‘Antonovka’ showed no visible symptoms after inoculation and were classified as
resistant [Abe et al., 2010]. Similarly, transcriptomic analyses comparing resistant (‘Hanfu’) and susceptible
(‘Golden Delicious’) cultivars have provided new insights into the genetic basis of resistance to the 4. alter-
nata apple pathotype [Liu et al., 2024].

Despite numerous studies on Alternaria diseases of apple, information on the resistance of many apple
cultivars remains limited in several apple-growing regions, including Kazakhstan. Therefore, evaluation of
cultivar resistance to A. alternata under natural infection conditions is important for breeding programs and
the development of effective disease management strategies.

In Kazakhstan, studies on diseases caused by fungi of the genus Alfernaria have mainly focused on nut
crops [Kairova et al., 2024; Ismagulova et al., 2025], whereas information on the resistance of apple cultivars
to A. alternata remains limited. The insufficient investigation of this issue complicates the development of
scientifically based plant protection strategies for apple orchards.

In global practice, the use of resistant cultivars is considered one of the most environmentally sustain-
able and economically efficient approaches to protecting fruit crops from diseases [Madhu et al., 2020]. The
development of sustainable agroecosystems requires selecting genotypes adapted to regional soil and climatic
conditions and possessing genetically determined resistance to pathogens.

Therefore, studying apple cultivar resistance to A. alternata is an important scientific and practical
objective. The aim of the present study was to evaluate the resistance of apple cultivars to A. alternata under
natural epiphytotic conditions in southeastern Kazakhstan and to identify resistant and tolerant genotypes
promising for breeding programs and commercial cultivation.

Materials and methods.

The study was conducted during 20242025 at the collection plots of the Talgar branch of the Kazakh
Research Institute for Fruit and Vegetable Growing, LLP (Almaty region, southeastern Kazakhstan). The ex-
perimental material included 23 apple cultivars (Malus domestica Borkh.), including 16 introduced cultivars
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and 7 domestically bred cultivars. Each cultivar was represented by four trees of uniform age, which served as
biological replicates (n = 4). Thus, a total of 92 trees were included in the experiment.

Disease assessments were conducted three times during each growing season. Disease incidence (DI)
was determined for each tree by counting the number of infected leaves and was calculated using the following
formula:

DI (%) = (n x 100) / N, (1)

where 7 is the number of infected leaves and N is the total number of examined leaves.

Disease severity (DSI) was visually assessed at the peak of disease development (July—August) using
a three-class scale based on the percentage of necrotic leaf area [Li et al., 2019]:

1 score - 0—-10% (resistant, R)

2 score - 10-30% (moderately resistant, MR)

3 score - 30-100% (susceptible, S)

To estimate disease development intensity, 100 leaves were collected from each tree (25 leaves from
each cardinal direction of the middle crown), resulting in 400 leaves examined per cultivar at each assessment.
The DSI was calculated for each tree using the following formula [Cabrefiga et al., 2023]:

DSI (%) = (X(a x b) x 100) / (N x K), (2)

where DSI is the disease severity index (%); Z(a x b) is the sum of the products of the number of leaves
in each severity class (a) and the corresponding score (b); N is the total number of examined leaves (infected
and healthy); and K is the maximum score of the assessment scale.

Assessments were performed three times during the growing season. For each tree, the DSI was calcu-
lated for each assessment date, and the seasonal mean DSI was obtained by averaging the three observations.
The seasonal mean DSI per tree was used for statistical analysis. The data were subjected to one-way analysis
of variance (ANOVA), with cultivar as the main factor. The analysis was performed separately for 2024 and
2025 using seasonal mean DSI values, with four trees per cultivar as biological replicates (n = 4). Differences
between means were assessed using the least significant difference (LSD) test at P < 0.05. The LSDo.o0s values
were calculated separately for each year.

To identify the causal agent, infected leaf fragments were surface-sterilized and plated onto potato
dextrose agar (PDA). The plates were incubated at 25 °C for fungal growth. Identification of the pathogen was
initially based on colony morphology and conidial characteristics according to standard mycological manuals
[Ding et al., 2024].

To confirm the identity of the fungus, genomic DNA was extracted from pure cultures, and PCR ampli-
fication of the ITS region was performed using the universal primers ITS1 and ITS4. The obtained sequences
were compared with reference sequences in the NCBI GenBank database using the BLAST algorithm, con-
firming the pathogen as 4. alternata.

Pathogenicity of the isolates was evaluated by artificial inoculation of detached apple fruits. Healthy
mature apples were surface-sterilized with 75% ethanol for 2 min and rinsed twice with sterile water. A
5-mm-diameter mycelial plug taken from the margin of a 5-day-old culture grown on PDA was placed into
a wound made on the fruit surface with a sterile needle. The inoculated fruits were incubated at 25 °C under
high-humidity conditions. Disease development was assessed by measuring the lesion diameter on the fruit
surface. Fruits inoculated with sterile PDA plugs served as negative controls [Ding et al., 2024]. The pathogen
was subsequently re-isolated from symptomatic tissues and compared with the original isolate, thereby fulfill-
ing Koch’s postulates.

Table 1. Origin and characteristics of introduced and domestic apple cultivars

Cultivar Description Source

Czech cultivar obtained in 1984 from a cross between ‘Vanda’ and | https://www.orangepippin.com/variet-

Red Topaz ‘Rubin’ ies/apples/topaz

https://www.carolustrees.com/en/
product/wiltons-star-red-jonaprince-
select-2/

Dutch cultivar; a mutation of ‘Red Jonaprince’ characterized by

Wilton St: . . .
tton Star intense red fruit coloration.

https://minnetonkaorchards.com/pino-
va-apple-tree/

Pinova German cultivar derived from ‘Golden Delicious’ x ‘Clivia’.
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Developed by the International Plant Research Institute, Wagenin- | https://www.orangepippin.com/variet-
Santana .
gen, the Netherlands. ies/apples/santana
L. C o , . ., . https://www.freshplaza.com/
Deljons Hybru’i involving ‘Pini Res’, ‘Delbard Florina’, and ‘Stark Jon- northamerica/article/9156688/over-
gimes’. .
view-global-apple-market/
SQ 159 Long-storage apple cultivar suitable for organic production; devel- | https://www.fruit-inform.com/ru/tech-
oped by PRI Wageningen (Netherlands). nology/experience/175413
Promising cultivar developed by the Kazakh Research Institute Izbasarov D.S.,
. of Fruit and Vegetable Growing (KazNIIPiV); obtained from .
Kamila ‘Golden Delicious’ x ‘Aport’; submitted for state variety testing Nurtazina N.Yu.,
in 2015. Zotova N.I.
Cultivar of KazNIIPiV breeding; included in the State Register of Madenov E.D.,
Talgarskoye .
Kazakhstan in 2004. Nurtazina N.Yu
Maksat Cultivar of KazNIIPiV breeding; included in the State Register of | Nurmuratov T., Madenov E.D., Nur-
Kazakhstan in 2011. tazina N.Yu.
. Cultivar of KazNIIPiV breeding; included in the State Register of Madenov E.D.,
Ainur .
Kazakhstan in 2011. Nurtazina N.Yu
Promising cultivar of KazNIIPiV breeding; hybrid ‘Sinap Almat- Vinovets A.D.,
Zaman inskiy’ x ‘Aport’; submitted for state testing in 2007
Y port; g : Ostarkova L.V.
Dauren Cultivar of KazNIIPiV breeding; hybrid ‘Sinap Almatinskiy’ x Nurtazina N.Yu.,
‘Fantaziya’; included in the State Register of Kazakhstan in 2023. | otova N.L
Voskhod Winter cultivar of KazNIIPiV breeding; included in the State Nurmuratov T., Madenov E.D., Nur-
Register of Kazakhstan in 2011. tazina N.Yu.
Prima American cultivar derived from M. floribunda 821 x (‘Welsey’, thﬁ)slg//m::iar?::;nr%lglr;?rh(ixi;?;/_
‘Melba’, ‘Rome Beauty’, ‘Golden Delicious’ and derivatives). . ppies’p pp
mation.htm
Grann Granny Smith is a green apple variety developed in Australia in https://azagrofruit.com/ru/ap-
Smi thy 1868. It was named after Maria Ann Smith, who grew it from a ple-varieties/granny-smith/?utm_
chance seedling. source=chatgpt.com
Jonagold Developed in the USA (Geneva Experimental Station) from https://sortoved.ru/yablonya/
& ‘Golden Delicious’ x ‘Jonathan’. sort-yabloni-dzhonagold.html
Red . Belgian clone of “Jonagold’. https:/{newenglandapples.org/apples/
Jonaprince jonaprince/
New Zealand cultivar obtained in 1952 from open pollination of https://vaw.gardenfocp sed.co.uk/
Braeburn . o fruitarticles/apples/variety-bracburn.
Lady Hamilton’.
php
Idared Hybrid ‘Jonathan’ x ‘“Wagener’; first cultivated in Idaho, USA; https://pomiferous.com/applebyname/
included in the State Register of Kazakhstan in 1998. idared-id-2002
Aport Old cultivar of Russian origin; originator not registered; included | https://specialtyproduce.com/produce/
P in the State Register of Kazakhstan in 1965. Aport_Apples 18315.php
New Zealand cultivar derived from ‘Golden Delicious’ x ‘Kidd’s httos://rennicorchards.com/eala-ap-
Gala Orange Red’; included in the State Register of Kazakhstan in tps: ' & P
ple-tree/
2011.
Renet Crimean-origin cultivar; originator: Nikitsky Botanical Garden . .
Burkhata (Ukraine); included in the State Register of Kazakhstan in 1965. hitps://rastisad.ru/sort/688
Starkrimson g:ﬁ{nl fggé self-sterile; included in the State Register of Kazakh- http://surl.li/hrfcb

Results and discussion.
A survey of apple orchards in southeastern Kazakhstan showed that 4. alternata was widely distributed
under warm and relatively humid climatic conditions. The disease affected leaves, fruits, and shoots of apple
trees, resulting in reduced photosynthetic capacity, deterioration of fruit market quality and organoleptic prop-
erties, and reduced storage life.
On leaves, symptoms appeared as small circular or angular brown necrotic lesions usually surrounded
by a dark margin. As the disease progressed, the lesions enlarged and sometimes coalesced, resulting in exten-
sive necrosis of leaf tissues and leading to premature leaf desiccation and abscission.
On fruits, the disease manifested as small dark spots, often localized around lenticels or near the calyx.
In some cases, infection resulted in the development of core rot (Figure 1). This type of infection often devel
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oped latently without pronounced external symptoms, while the internal tissues gradually decayed, ultimately
resulting in a complete loss of the fruit’s commercial value. The pathogen was isolated from infected fruit
tissues and identified based on colony morphology, conidial characteristics, and PCR analysis, confirming its
identity as A4. alternata.

Fig. 1. Symptoms of core rot in apple fruits and lesions caused by 4. alternata on apple leaves (Talgar branch of the Kazakh Research Institute
for Fruit and Vegetable Growing, Almaty region, southeastern Kazakhstan, 2024-2025).

To assess the influence of climatic factors on the development of A. alternata, meteorological con-
ditions in the study region were analyzed for the period 2024-2025. Meteorological data obtained from the
Talgar district weather station (Almaty region) are presented in Table 2.

Table 2. Agroclimatic indicators during the growing season (April-September) according to data from
the Talgar meteorological station, Almaty region (2024-2025)

Year Month Mean air Relaj[i\./e Precipitation | Saturation deficit Wind speed
temperature (°C) humidity (%) | (mm) (hPa) (m s

April 11.43 67.20 82.80 5.05 3.07
May 16.70 65.00 113.10 7.74 2.95
June 22.85 46.10 9.90 16.43 3.11

2024 July 24.05 49.60 48.20 16.90 291
August 24.14 45.50 23.30 18.30 3.14
September | 14.69 53.50 37.60 8.99 2.92
April 14.37 54.70 53.80 8.51 3.10
May 19.37 49.97 66.60 12.93 3.06

5005 June 24.04 42.83 7.50 18.61 3.23
July 25.75 35.06 4.40 23.46 3.05
August 23.41 38.26 15.60 19.41 3.47
September | 17.61 47.93 61.40 11.91 291

The development of 4. alternata on apple is closely related to meteorological conditions, particularly
air temperature, relative humidity, precipitation, and the duration of leaf surface wetness. The presence of free
moisture on plant surfaces (dew, fog, or rainfall) is essential for conidial germination and subsequent infection
of plant tissues.

Analysis of agroclimatic indicators for April-September 2024-2025 revealed notable differences in
environmental conditions that affect disease development. In 2024, the growing season was characterized by
higher precipitation (average 52.5 mm) and higher relative humidity (54.5%) compared with 2025, while the
saturation deficit was lower (12.2 hPa). Such conditions favored pathogen infection and disease progression.
As a result, the average level of disease development during the growing season reached 39.5 %.

In contrast, the 2025 growing season was relatively drier. Average precipitation decreased to 34.9 mm,
relative humidity declined to 44.8 %, and the saturation deficit increased to 15.8 hPa. Under these conditions,
disease development was lower, with the seasonal mean reaching 31.2 %.

Correlation analysis between disease development and the main meteorological parameters revealed a
positive relationship with relative humidity (r = 0.40) and precipitation (r = 0.15). Negative correlations were
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observed with air temperature (r = —0.35), saturation deficit (r = —0.43), and wind speed (r=0.48). These
results indicate that increased atmospheric moisture promotes the development of A. alternata, whereas drier
and windier conditions limit pathogen development and disease spread.

Overall, the results suggest that the epiphytotic development of apple disease caused by A. alternata is
primarily determined by atmospheric moisture conditions during the growing season. Increased precipitation
and humidity create favorable conditions for pathogen infection, whereas reduced humidity and increased
saturation deficit suppress disease development.

The disease incidence (DI) of Alternaria disease among apple cultivars in the collection orchards of
the Talgar branch of the Kazakh Research Institute for Fruit and Vegetable Growing LLP and the experimental
farm “Agrouniversity” of the Kazakh National Agrarian Research University during 2024-2025 ranged from
16 to 67 %, with disease severity index (DSI) varying from 7.16 to 17.78 % (Table 3).

Table 3. DI and DSI of A. alternata in apple cultivars under the conditions of southeastern Kazakhstan
(2024-2025)

Apple cultivar DI (%) DSI (%), 2024 DSI (%), 2025 Mean DSI (%) + SE | Resistance category
Red Topaz 45 16.13 10.60 13.36 + 1.24° MR
Wilton Star 50 22.33 13.23 17.78 £ 1.56* MR
Zaman 30 11.66 7.43 9.55 +0.94¢ R
Santana 35 13.30 8.36 10.83 £ 1.02b MR
Granny Smith 31 10.73 7.50 9.11 +£0.85¢ R
Idared 43 14.30 9.26 11.78 £ 1.100 MR
Kamila 67 20.43 13.33 16.88 + 1.452 MR
Renet Burkhata | 50 16.70 10.86 13.78 + 1.21° MR
Maksat 36 11.93 7.26 9.60 £ 0.91¢ R
Ainur 55 16.46 11.06 13.76 + 1.20° MR
SQ 159 40 14.33 9.76 12.05 £ 1.08° MR
Voskhod 61 18.90 12.73 15.81 £ 1.342 MR
Dauren 43 16.93 11.13 14.03 £1.19° MR
Braeburn 54 12.30 8.86 10.58 £0.97b MR
Deljons 30 12.06 8.23 10.15 £ 0.93b¢ MR
Jonagold 35 10.96 7.80 9.38 +£0.88¢ R
Red Jonaprince | 21 8.73 5.60 7.16 +0.724 R
Pinova 44 13.40 9.40 11.40 £ 1.01° MR
Prima 31 11.23 8.23 9.73 £ 0.90¢ R
Aport 40 15.50 10.73 13.11 £ 1.17° MR
Gala 30 9.83 6.76 8.30+0.81¢ R
Talgarskoye 21 12.50 7.33 9.91 £0.92¢ R
Starkrimson 40 14.73 9.76 12.25 +1.09° MR
LSDo.os = 3.02 LSDo.os =2.11
Note: Values represent mean + standard error (SE) (n=4).

Different letters indicate statistically significant differences among cultivars for mean DSI values at P < 0.05
according to the LSD test. Resistance categories were defined as R (0-10 %), MR (10-30 %), and S (>30 %).

Analysis of the experimental data obtained in 2024-2025 revealed clear differentiation among apple
cultivars in terms of disease incidence and severity of 4. alternata under the conditions of southeastern Ka-
zakhstan. The cultivar Wilton Star showed the highest disease severity (17.78 %), whereas Red Jonaprince
exhibited the lowest level of infection (7.16 %) (Table 3). In all studied cultivars, higher infection levels were
recorded in 2024 compared with 2025, which may be explained by more favorable weather conditions for
pathogen development during that season.

The group of cultivars classified as resistant (R) to A. alternata (disease severity 0—10 %) included
Zaman, Granny Smith, Maksat, Jonagold, Red Jonaprince, Prima, Gala, and Talgarskoye. The mean disease
severity in these cultivars during 2024-2025 ranged from 7.16 % to 9.91 %, indicating low symptom expres
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sion and limited necrotic lesion development on leaves.

The largest group included cultivars with moderate resistance (MR) to 4. alternata (10-30%), includ-
ing Red Topaz, Wilton Star, Santana, SQ 159, Kamila, Renet Burkhata, Ainur, Voskhod, Dauren, Idared, Del-
jons, Braeburn, Aport, Pinova, and Starkrimson. The mean disease severity in this group varied from 10.15 %
to 17.78 %, indicating moderate development of disease symptoms. No cultivars with disease severity above
30 % (susceptible category) were identified under the conditions of this study, indicating the absence of highly
susceptible genotypes among the evaluated cultivars.

The higher disease severity observed in 2024 was associated with the combination of optimal tempera-
tures and elevated relative humidity, particularly in July, whereas in 2025, reduced precipitation and lower
humidity limited active pathogen development. Importantly, cultivar-specific differences in resistance were
maintained in both years, highlighting the significant role of genetic factors. Overall, the results indicate that
the majority of the studied apple cultivars under the conditions of southeastern Kazakhstan exhibit resistant or
moderately resistant reactions to A. alternata. Resistant cultivars are of particular practical interest for breed-
ing programs and commercial apple production aimed at reducing chemical inputs and enhancing orchard
sustainability.

Differences among cultivars in disease severity in 2024 and 2025 in several cases exceeded the LSDo.os
values (3.02 % and 2.11 %, respectively), indicating statistically significant differences at P < 0.05.

The results obtained in the present study are consistent with previous international studies evaluating
the resistance of apple cultivars to Alternaria blotch caused by 4. alternata. Several cultivars have been report-
ed to possess natural resistance to the pathogen. For example, the cultivar ‘Prima’ was classified as resistant
based on field surveys and detached-leaf inoculation tests in a study evaluating 110 apple cultivars from the
USDA germplasm collection [Li et al., 2019]. Similarly, genome-wide association analysis conducted in Chi-
na showed that ‘Royal Gala’ exhibited resistance to 4. alternata f. sp. mali, whereas ‘Idared’ and ‘Braeburn’
demonstrated moderate resistance [Chu et al., 2022]. Field evaluations performed under natural epiphytotic
conditions in India also identified resistant cultivars such as ‘Gale Gala’ [Chauhan et al., 2025]. In addition,
earlier reports indicated that resistance to Alternaria blotch varies among apple cultivars, and several cultivars,
including ‘Gala’, ‘Honey Gold’, and ‘Mollie’s Delicious’, have been described as resistant to Alternaria mali
[EPPO, 1997]. Overall, these findings confirm that the results obtained in the present study are in agreement
with previously published data on the resistance of apple cultivars to Alternaria leaf blotch.

Thus, published data support the presence of relative resistance in Granny Smith, Gala, and Prima. It
should be emphasized that cultivars of domestic breeding (Zaman, Maksat, and Talgarskoye) also demonstrat-
ed increased resistance, highlighting the potential of local genetic resources for breeding programs aimed at
developing sustainable and resilient agroecosystems.

Conclusions.

A. alternata 1s widely distributed in apple orchards of southeastern Kazakhstan, causing yield losses
and deterioration of fruit market quality. The incidence and severity of 4. alternata varied depending on apple
cultivar and year-to-year meteorological conditions. Higher levels of disease development were observed in
2024 compared with 2025, which was associated with more favorable climatic conditions for pathogen de-
velopment, particularly higher precipitation and relative humidity. Several cultivars were identified as resis-
tant (R) to 4. alternata (disease severity 0—10 %), including foreign cultivars Granny Smith, Jonagold, Red
Jonaprince, Prima, and Gala, as well as domestic cultivars Zaman, Maksat, and Talgarskoye. The differences
between these cultivars and more susceptible genotypes were statistically significant according to the LSD test
(P £0.05). The identified resistant and moderately resistant cultivars are of practical importance and can be
recommended for breeding programs and commercial apple production aimed at reducing chemical treatments
and improving orchard sustainability. The results may also serve as a basis for developing regional recommen-
dations for apple cultivar selection under the conditions of southeastern Kazakhstan.
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Kaupoea I'ynuapus Hypcanaesna — KoHyenmyanuzayus uccied08anus, pykogoocmseo pabomotl, HAnuUCanue u pedaKxmuposanue mekcmd.
Kopabaesa Cayne Bedenbaesna —nposederue 3KCnepumMennos, pecypcrHoe obecnedenue.

Hcmazynosa Inemupa Cogemosna — ananuz OaHHbIX, UHMEPRPeMayls pe3yibmamos, No020mosKa mekcma cmambsu.

Ansmaxanosa Capa Hypnanosna — npogeoenue sKkcnepumenmos, coop OaHHbIX, nepeuinas 0opadomxa pe3yismamos.
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Abstract. This paper presents the results of comprehensive research into the development and optimization
of process parameters for the pasteurization and fermentation of camel milk for the production of the functional
fermented milk drink «Shalap.» The relevance of the study lies in the unique biochemical composition of
camel milk, which surpasses cow’s milk in vitamin, microelement, and protein content, but requires specific
processing approaches due to its high heat sensitivity. During the experimental study, a comparative analysis of
various heat treatment regimens was conducted. It was found that the optimal pasteurization regimen is heating
to 72°C with a 15-minute hold. This parameter ensures the required level of microbiological safety (reduction
of total microbial count to <10* CFU/ml) while maximizing the preservation of biologically active substances,
in particular vitamin C (preservation up to 92 %). Particular attention was paid to selecting effective starter
cultures for fermentation. Experimental studies have proven that using a combined starter culture consisting
of Lactobacillus delbrueckii subsp. Bulgaricus, Streptococcus thermophilus, and Lactobacillus acidophilus
produce a product with harmonious organoleptic properties and a stable structure. Optimal fermentation
conditions were determined at 42°C for 6 hours, which ensures an active acidity of pH 4.3 and titratable
acidity in the range of 90—-100°T. The developed technology includes a maturation stage at 4°C and subsequent
mixing with carbonated water (20-30 %), which imparts the drink’s characteristic refreshing properties. The
finished product is characterized by high probiotic value (lactic acid bacteria content > 1x10% CFU/ml) and
shelf stability for up to 5 days.
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AnHoTauusi. byn xymbicta «llanam» ¢GyHKIMOHANABI KBIIIKBUT CYT CYCBIHBIH OHJIIpPY YILIIH Tyiie
CYTIH MacTepiey MEH alllbITy/AbIH TEXHOJOTHSUIBIK MapaMeTpIIepiH d3ipiiey kKoHE OHTaillaHAbIpy OOWbIHIIA
KEIICH Il 3epTTeyJIep/IiH HOTHKENIEpl YChIHBUIFaH. 3epTTeYAiH ©3€KTUIIr Tyie CyTiHIH Oipereil OnOXUMUSIIBIK
KYpaMbIMEH HeTi3/1eNei, OJ1 IOpyMEHIEp, MUKPOAJIEMEHTTED JKOHE aKybI3ap/IbIH MeJlliepi OOMBIHIIA CUBIP
CYTIHEH achlIl Tycei, 6ipak KOMIOHEHTTEP/IIH XKOFapbl TEPMOCE3IMTaIAbIFbIHA OailIaHBICTHI OHJICYTE epeKIIIe
TOCUIACPAl KaXKET eTe/li. DKCIePUMEHTTIK KYMBIC 0apbIChIHIA TEPMUSUIBIK OHACYIIH SPTYPIIi peKUMIEpiHE
calbICTBIpMalIbl TajAay Kypriziaai. [lactepaeyain onTainel pexumi 15 MuHyT yctay apkelisl 72°C-Ka neiin
KbI3/IbIPY €KEHI aHbIKTaI bl Bysl mapameTp OMOIOrHsITBIK OeJICeH/ 1l 3aTTap IbIH, atan alTkanaa, C TopyMeHiHIH
MaKCUMaJbl CaKTalIyblH (92 Y%-Fa AeiiiH caKkTalybl) KAMTaMachl3 €Te OTBIPHII, TaJjal eTUIeTiH MUKpOOHOI0-
THSUTBIK KayiNCi3miK AeHredin (kanumbl MUKpOOTHIK caHHBIH < 10° KTb/Mi-re aeitin TeMmeHzaeyi) KaMTama-
ChI3 eTelll. AIIBITY YIIIH TUIMAI YUBITKBI JaKbUIJAPbIH TaHJAyFa epeKlle Hazap aylaapeliabl. Lactobacillus
delbrueckii subsp. bulgaricus, Streptococcus thermophilus xone Lactobacillus acidophilus-ten TypaTblH
apajiac YHBITKbIHBI KOJJIAHY YHJIECIMII OpraHOJIENTHKAIBIK KACHETTEePl MEH TYPaKThl KYPBUIbIMBI 6ap 6HIM
aJlyFa MYMKIH/IK OepeTiHi 3KCIIEpUMEHTAAbI TYPAE INeeHAl. ALIBITYIbIH OHTAWbI XKaFaainapel 42 °C
Temreparypaja 6 carat 60ibl aHbIKTANBL, Oy pH 4,3 6encenai KbIKbUAbIFbIHA KoHEe 90—100 °T meringeri
TUTPJICHETIH KBIIKBUIIBIKKA KOJI XKETKI3Y 1 KaMTaMachI3 eTe/li. O3ipiaeHreH TexHonorus 4 °C-Ta micin-KeTiny
KE3€HIH JKOHe KeHIHHEeH ra3jianFad cyMeH apanactbipyabl (20-30 %) kaMTubl, OyJ1 CyChbIHFa ©31HE TOH Cepri-
TeTiH KacuerTep Oepeni. JlaifblH OHIM KOFapbl IPOOMOTUKAIIBIK KYH IBIIIBIFBIMEH (CYT KbILIKBLIBI OaKTepHUsiia-
pbIHBIH Meumiepi > 1x108 KThb/mi) sxoHe 5 Toyinikke AeiiH cakTay Ke3iHIer TYPaKThUIBIFBIMEH CUIIAaTTaIa bl

Tyiiin ce3aep: nmacrepriey, ambITy, mwanam, Streptococcus thermophilus, Lactobacillus acidophilus
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AHnHoTauus. B tanHoii paboTe npeicTaBieHbl pe3yIbTaThl KOMIUIEKCHBIX HCCIIEIOBAHUHN O pa3paboTKe
U ONTHUMM3ALMU TEXHOJIOTMYECKHX IapaMeTpoB MacTepu3anuu U (pepMeHTaru BepOIr0Kbero MOJIoKa s
MPOU3BOJICTBA (YHKIMOHAJIBHOTO KHUCIOMOJOYHOTO HamuTka «lllamam». AKTyanbHOCTb HCCIEIOBAaHUS
00yCJIOBJI€Ha YHHKAJIBbHBIM OHMOXMMHUYECKHMM COCTaBOM BEpPOIIOKBETO MOJIOKA, KOTOPOE MPEBOCXOIUT
KOpPOBBE I10 COAECPKAHUIO0 BUTAMUHOB, MUKPOIJIEMEHTOB U O€JIKOB, HO TpeOyeT crnenn(puieckux moaxo 0B K
nepepaboTKe U3-32 BHICOKOH TePMOUYBCTBUTEIILHOCTH KOMIIOHEHTOB. B X0/1e SKCTIepUMEHTAIBHON paOOThI
ObUI TIPOBEJICH CPABHUTENIBHBINA aHATIN3 Pa3IMYHBIX PEKUMOB TEPMHUECKON 00paOOTKU. Y CTaHOBJIEHO, YTO
ONTUMAaJILHBIM PEKUMOM MacTepU3alnu siBsgeTcst HarpeB 10 72°C ¢ BeiiepkKoH 15 MunyT. JlanHbIN apameTp
obecrnieunBaeT TpeOyeMblii YPOBEHb MUKPOOUOIOTHUECKON 0€30MacHOCTH (CHMKEHHE 00Iero MUKPOOHOTO
gucna 10 <10° KOE/mi) npu MakCUMalbHOM COXPaHEHUH OMOJIOTUYECKU aKTUBHBIX BEIIECTB, B YACTHOCTH,
ButamuHa C (coxpanHOCTH 10 92 %). Ocoboe BHUMaHHUE yAeTIeHO MOA00pY dPPEKTUBHBIX 3aKBACOYHBIX
KyJIbTYp U1 (pepMeHTaIu. DKCIIEpUMEHTAIBHO I0Ka3aHO, YTO UCTIOIb30BaHUE KOMOMHHUPOBAHHOM 3aKBACKH,
cocrosimie u3 Lactobacillus delbrueckii subsp. bulgaricus, Streptococcus thermophilus w Lactobacillus aci-
dophilus, TO3BOJISIET TOIYYUTh MPOAYKT C TAPMOHHUYHBIMU OPTraHOJIETITHYECKUMU CBOMCTBAMHU M CTAOMIILHOM
CTpYKTypoii. OnITUMalbHBIE YCIO0BUS (pepMEHTALMH OTpeieseHbl pu Temmneparype 42°C B TeueHue 6 4acos,
4TO 00ECIeYnBaeT JOCTHKEHNE aKTUBHOM KucioTHocTy pH 4,3 1 TUTpyeMoii KHCTIOTHOCTH B mipeaenax 90—
100°T. PazpaboranHasi TEXHOJOTHUS BKIIOYAET dTan co3peBanus npu 4°C U mocieayroliee CMeIMBaHue ¢
razupoBaHHo Boaol (20—30 %), 4To mpuIaeT HaMTKY XapaKTEPHbIE OCBEXAIOLINE CBOMCTBA. | OTOBBIH Ipo-
TYKT XapaKTepU3yeTcsl BBICOKON MpOOMOTHYECKOM IIEHHOCTHIO (COAEepKAHWE MOJIOYHOKHUCIIBIX OakTepuil >
1x108 KOE/mi1) 1 cTaOUIBHOCTBIO IPU XPAHEHUH JI0 5 CYTOK.

KaroueBble cjioBa: macrepusanus, pepmenranys, manar, Streptococcus thermophilus, Lactobacillus
acidophilus
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Beenenue.

PazButue mnuIeBoi NPOMBIIIJIEHHOCTH OPHEHTUPOBAHO HA CO3JaHME MPOAYKTOB C BBICOKOM
OMOJIOTHYECKON LIEHHOCThIO, (DYHKIIMOHAIBHBIMU M MPOGUIAKTHYECKUMU CBOMCTBAMHU, CIIOCOOCTBYIOIINUX
YKpeIUIeHUI0 3710poBbs uenoBeka [Faye & Konuspayeva, 2024: 6-12]. B stom miaHe ocoOblii MHTEpec
NPEACTaBIsieT BEepOIIOKbE MOJIOKO, OTIMYAIOIIEeCs YHHKAJIbHBIM COCTaBOM M (DU3UOJIOTHYECKUMHU
0COOEHHOCTAMHU. B oTnuyme OT TpaAMLIMOHHOTO KOPOBBETO MOJIOKA, OHO COJCPKHUT MEHBIIE JIAKTO3bI
U HACBIILEHHBIX XXUPOB, HO Ooraye OenkaMu, BUTAMUHAMH, MakKpO- M MHUKPOIJIEMEHTAMM, YTO JEJIaeT
BepOJII0KBE MOJIOKO MEPCHEKTHBHBIM CHIPHEM Ui MPOM3BOACTBA (PYHKIIMOHAIBHBIX MPOAYKTOB MHUTAHUS,
OPUEHTUPOBAHHBIX Ha NMpo(UIaKTUKy 3a0o0JeBaHMN W mojiepkaHue ummyHutera [Mbye, 2021: 11-12,
Konuspayeva, 2022: 52—62].

B Kazaxctane BepOir010BOJCTBO TPAJUIIMOHHO PAa3BHBAJIOCh B IOKHBIX M 3alaJHBIX PErHOHAX
CTpaHbl, OJJHAKO MepepadoTKa BepOIIOKBEr0 MOJIOKA JI0 CHUX IOpP OCTAa&TCSl HEJOCTATOYHO OCBOCHHOM
[Asembaeva, 2017: 67—73.]. OcHOBHas MpUYMHA 3aKIIOYAETCS B TEXHOJOTHUECKUX TPYAHOCTSX, CBSI3aHHBIX
C €ro TepMOYYBCTBUTEIBHOCTbIO W HECTaHIAPTHBIMU (PU3MKO-XMMUYECKMMHU CBOMCTBaMHU. M3BecTHO, 4TO
Oenku BepOIIOKBEro MOJIOKA 0oJiee YyBCTBUTENIbHBI K HArpEeBaHUIO, YeM OeNKH KOpoBbero mojoka. [Ipu
npeBbllIeHNH Temrnepatypbl 75°C OHM MOJBEpPraioTCs YaCTUYHOW JEHATYpaluH, YTO MPHUBOIAMUT K MOTEpe
OMOJIOTHYECKON aKTUBHOCTH M W3MEHEHMIO OpraHoJeNTHYeCKUX XapakTepucTuk [Konuspayeva & Faye,
2021: 6-12., Abou-Soliman, 2025: 1-13]. [ToaToMy TpaauIIMOHHBIE PEKUMBI TACTEPHU3ALUHU, pa3padOTaHHbIE
U1 KOPOBBETO MOJIOKA, HE BCEr/ia MOAXOIAT /i BepOoxkbero [Algonaiman u ap., 2023: 17]. Bo3Hukaet
HEOOXOIMMOCTh B HAayyHOM OOOCHOBAaHMM INAISIIUX PEXKUMOB TepMOOOpabOTKH, 00ecreunBaromnuX
MUKpPOOHOIOTUYECKYIO 0€30MacCHOCTh U COXPAHHOCTH IIeHHBIX BemecTB [Seifu et al., 2023: 3-4].

JlonomHUTeNbHON MpoOaeMOl SIBJISIETCSI HEAOCTATOYHAs M3YUYEHHOCTh IPOLIECCOB (epMEHTALUU
BepOIIOKbero Mosioka. KomMmepueckue 3akBackd, MPUMEHSEMbIE B MOJIOYHOW MPOMBIIIJICHHOCTH, B
OCHOBHOM aJIaiTUPOBAHBI IO/l KOPOBBE MOJOKO M HE Bcerjga o0ecrnedyuBaloT CTaOWIbHOE CKHCAHUE U
HEO0OXOUMYIO TEKCTYPY B cpelie BepOmoxkbero monoka [Opasos, 2018: 2—4]. Jlns nomydeHus: CTaOHIbHOTO
(epMEeHTUPOBAaHHOTO MPOAYKTa TPeOyIOTCS ONTHUMM3AlMS COCTaBa 3aKBACOK, MOAOOpP TEMIIEpaTypHOIO
U BPEMEHHOTO PEXHUMa, a TaKXKe H3y4YeHHE BIUSHHUS MUKPOOMOTHI Ha BKYC M KOHCHUCTCHLMIO HAITUTKa
[baiimykaHOB 1 11p., 2020: 52—60].

Kucnomonounsiii Hanutok «lllanam» 3anumaer ocoboe mecto B KyiabType Kaszaxcrana. Ilpomyxt
OTJIMYAETCsl OCBEXKAIOIIMM BKYCOM U BHICOKUMU AMeTHUYeCKUMU cBoicTBamu. Co3nanue «lllanana» Ha ocHOBe
BepOJITI0’KBEro MOJIOKA SIBJISIETCS] MHHOBALMOHHBIM HAIIPABJICHUEM, COYETAIOLIUM TPAAULIMOHHBIE TEXHOJIOTUU
Y COBpEeMEHHbIe OMoTexHoIornueckne Meroasl [["adut, 2025: 19-28.].

OcHoBHas L1es1b — pa3padoTKa ONTUMAIBHBIX TAPaMETPOB MaCTEpU3aLUH U (hepMEHTAIIMH BEPOIIIOKBETO
MOJIOKa, TO3BOJISIOLIMX MOTYYUTh 0€30MaCHBIN, CTAOMIIBbHBIN U (QYHKIIMOHATBHBIN KUCIIOMOJIOUHBINA MPOIYKT.

PaboTs! BKITIOYAN CpaBHUTEIBHBIN aHAIN3 peXUMOB TepMoodpadoTku (mpu 63°C/30 mun, 72 °C/15
CeK), U3yUYCHUE BIMSIHUS TEMIEepaTypbl U BPEMEHU HarpeBa Ha OPraHOJENTHYECKHE CBOMCTBA, a TakKxkKe
HKCHEPUMEHTAIbHYIO OLIEHKY MHUKPOOMOJIOTMYECKOH 4YMCTOTHI mNpoaykra. Ocoboe BHUMaHHE YAEICHO
HCCIIEIOBAHUIO MTPOOHOTHYECKUX KYNIbTYp Lactobacillus delbrueckii subsp. bulgaricus, Streptococcus ther-
mophilus u Lactobacillus acidophilus, ob6ecrieunBaromux cTabUIbHYI0 (GEepMEHTALUIO U TPOJIOHTUPOBAHHYIO
KHU3HECTIOCOOHOCTh OAKTEpUi B TOTOBOM HAIUTKE.



Marepuajisl 1 METOBI.

OOBeKTOM HCCIIeIOBAaHUs ABISUIOCH CBEXee COOPHOE MOJIOKO BepOiIroaull — ogHOropOsix (Camelus
dromedarius), nByropOsix (Camelus bactrianus) n ux ruOpu0OB, MOIy4eHHOE Ha (PEPMEPCKUX XO3SHCTBAX
cena [luenu Ke3puopaunckoit obnactu. s obecrieueHust JOCTOBEPHOCTH JaHHBIX MPOOBI OTOMPAIIUCH B
TpEX BpeMEHHBIX TouKax (1ekadpb 2024 1., ssuBapb 1 MapT 2025 1) ¢ yu€TOM BO3MOXKHBIX CE30HHBIX KOJICOaHU I
cocTaBa MOJIOKa. MOJIOKO TOCTABIISIIOCH B JIAOOPATOPHIO B OXJIAXKAEHHOM cOCTOsIHUHU (Temneparypa 4+1°C) u
MOJIBEPrajioch MPEABAPUTEIBHON (QUIBTPALIMU YEPE3 CUTO.

JUis n3yueHust BIUsIHUSA TepMo0oOpabOTKH ObLIIM BEIOpAHbI 1BA peXXUMa MACTEPU3ALIUHU U CTEPUIIN3ALIUY:

- HU3KOTEMIIepaTypHas JuInTenbHas nacrepusanus — 63°C, 15 mun;

- BBICOKOTEMIIEpaTypHasl KpaTKoBpeMeHHas nacrepuzanus — 72°C, 15 MunyT;

Kaxiplif pexxuM npuMeHsics K TpéM mapajuieabHbIM o0pasiam o0béMoM no 500 mi. KoHTposbHast
rpynma npeacTanisiiia coooi HeoopaboTaHHOE ChIpoe MOJIOKO. TeMnepaTypHble mapaMeTphl MOAJIEPKUBAINCH
npUIoMoIIMIab0paTOpHOronacTepruzaropac iU poBbIMperynsaropomMmremneparypsl. [Tocae repmoodpadboTKu
00pa3ibl HEeMEIJICHHO OXJIaKaamuch 10 42°C aiis npeoTBpaIleHUs] BTOPUYHON MUKPO(IOPHI M MOTOTOBKH
K (hepMEeHTaIHH.

®epmeHTaus BepOIIOKbEro Mosioka. s momydyeHHs KUCIOMOJIOYHOro Hamutka «llamamy»
HCIOJIb30BATINCh KOMOWHUPOBaHHbIE 3aKBACOUYHbIE KYJIbTYPBbI, COJEpPIKAIIUE CIECTYIONUE ITAMMBI:

- Lactobacillus delbrueckii subsp. bulgaricus;

- Streptococcus thermophilus;

- Lactobacillus acidophilus.

3akBacka BHOCWJIaCh B KosindecTBe 2 % OT Macchl Mosoka npu Temmeparype 42°C. Ilporuecc
(dbepMeHTalMu TPOBOJWICSA B TEPMOCTATUPYEMbIX KaMmepax IpU MOCTOSIHHOM Temmepatype (42 + 0,5°C) B
TeueHue 6 yacoB. Kaxxple Ba yaca pukcupopanuch nokaszarenu pH, kucnornoctu (°T), BA3KOCTH U BHEIIHUIH
Buj oOpasua. Ilo okoHuanuu depmeHTanuu NpoaykT oxjaxianu 1o 4°C u BelaepkuBaiu 12 yacoB ais
cTa0MIIN3alUHU CTPYKTYPBI U CO3PEBAaHUS BKyCA.

Ou3nKo-XxUMUYeCKUi aHanu3. PU3NKO-XUMHUYECKUE MapaMeTpbl OMPEAESUINCh MO CTAaHAAPTHBIM
METOAMKAM:

- Conepxanue 6enka — metogom Keenpnans (TOCT ISO 8968-1-2014);

- XKup — mno meroxy I'epbepa u ¢ ucnosnbp3zoBanueM uHdpakpacuoro ananuzaropa MilkoScan FT1
(T'OCT 32940-2014);

- Kucnornocts u pH — TuTpumeTpuyecku u ¢ HOMOIIbIO0 1abopatopHoro pH-meTpa;

- Bsskocts — xanwuisipHbIM Bucko3uMmerpoMm BIDK-2 (I'OCT 3625-84);

- Cyxue BemecTBa — MeTon0oM BeicymyBaHus npu 102 °C 10 NOCTOSITHHON MacChl.

J1st KOHTPOJI MUKPOOHOJIOTMYECKON 0€301aCHOCTH BBINOJIHAIOCH ONPeIeeHNE 00Iero KOJINUecTBa
MHUKPOOPIaHU3MOB, HaJTMYUE KOTUMOP(HBIX OakTepuil 1 matoreHHoi MuUkpoduiopsl (Salmonella spp., Liste-
ria monocytogenes) no 'OCT 32901-2014.

OpraHonenTuyeckas OleHKa IOTOBOTO HANMTKAa MPOBOJIWIACH JETYCTallMOHHOM komuccuedd u3z 10
YeJIOBEK M0 5-0aJuIbHOM ILIKase 1Mo mapaMeTpam: BKyC, apoMaTr, KOHCUCTEHIIMs, [IBET U o0liiee BIeyaTiIeHHe.
Cpennue 3Ha4eHUS PACCUUTHIBAIUCH C UCKIIIOUYCHHEM KPalHUX OLICHOK.

CraTtuctuueckas 00paboTka 1aHHBIX. Bee SKCrIepuMEHTHI BBITOIHSUIUCH B TPEXKPATHON MOBTOPHOCTH.
Pe3ynbraThl BhIpaXaluch Kak CpelHee + CTaHJapTHOE OTKIOHeHHe. [IpoBepka JOCTOBEPHOCTH pazIUyuUit
OCYILECTBIISIACh METOI0M JucniepcroHHoro ananuza (ANOVA) npu ypoBHe 3HauumoctH p < 0,05.

Pe3ynbrarsl n 00cyx1eHne

1. Bnusinue TepMuueckoil 00paboTKH Ha KauecTBO BepOIrokbero Mosioka. [IpoBeaéHuble nccienona-
HUS TIOKA3aJd, YTO pa3IMYHbIC PEKUMbI ACTEPHU3ALUU [T0-Pa3HOMY BIIHUSIOT HA COXPAHHOCTb OMOAKTUBHBIX
BEIIECTB U CTPYKTYPHO-(PYHKIIMOHATIbHbBIE CBOMCTBA BEPOIIOKBEr0 MOJIOKA.

Huskoremneparyphast nacrepusauus (63°C/15 muHyT) oGecrnieurBaia HauOOJBIIYI0 COXPAHHOCTB I10-
JIe3HBIX BEIIECTB, OIHAKO HE oOecreunBasa MOJHON WHAKTHBALMHU YCIOBHO-IIATOTE€HHOW MHUKPOQIOPHI, YTO
OrpaHUYMBACT €€ MPUMEHEHUE B IPOMBIIICHHOCTH.

BricokoTemneparypHas kparkoBpeMeHHast nactepuzanus (72°C/15 MuUHYT) moKa3ajna ONTHUMaIbHbIHI
OanmaHc MKy 0e30MMaCHOCTBIO M COXPAHHOCTHIO MUTATENBHBIX BEIIECTB, IPH 3TOM 00111ee MUKPOOHOE YUCIIO
cHkanocs 10 < 10 KOE/Mi, 94To cOOTBETCTBYET CaHUTAapHBIM HOpMaM. B tabnuiie 1 nmoka3aHbl cpaBHUTENb



HBIC IAHHBIC 110 BJIUSAHHUIO PCIKUMOB TCpMOO6pa6OTKI/I Ha OCHOBHBIC I10Ka3aTC/IM MOJIOKA.
Ta6nnua 1 — Biustane PEKUMOB ITaCTCpU3allN Ha KAYCCTBO Bep6J'IIO)KBeI‘O MOJIOKa

Pexum Butamun C (% coxpaH.) O6mast MuKkpoOHast o6ceMeHEHHOCT, | CeHcopHas oneHKa (0asbl)
KOE/mn
63 °C/ 15 Mun 95+1,2 2,3x10° 4,6
72 °C/ 15 Mun 92+1,5 1,1x10° 4,9

Taxum 06pa3zom, onTUMaNbHBIM Npu3HaH pexxkuM (72°C, 15 MuHyT), oOecreunBaromuil COXpaHHOCTb
OMOJIOTUYECKH AaKTUBHBIX COEAMHEHUH M MHMKpPOOMOJOIMYECKyr0 0e30macHOCTh 0e3 yXyJIIeHUs BKyca M
apomara MpoJyKTa.

2. ®epmeHTanus 1 GOPMUPOBAHHE OPTAHOICITHYECKUX CBOHCTB HAIIUTKA

DepMeHTaLU SBIISETCS KIIFOYEBBIM 3TAIIOM, OIIPEEIISIOLINM BKYC, TEKCTYPY U CTAOMIBHOCTh HAITUTKA
«anam». OnTUMHU3aLKs COCTaBa 3aKBACOK [TOKa3aJia, 4To KOMOMHUpPOBaHHOE Hcnojb3oBanue Lactobacillus
delbrueckii subsp. bulgaricus u Streptococcus thermophilus obecrneunBaeT ObICTpOE HAKOIIICHUE KUCIOTHI
1 (OopMHUpPOBAHKE XapaKTEpHOro BKycoBoro npoduis, a nodasienue Lactobacillus acidophilus nobrmaer
NpOOMOTUYECKYIO IIEHHOCTh M YCTOHMUMBOCTH NMPOJYKTa NpHu XpaHeHuH. Ilokazarenu QepmeHTanuu mnpu
Pa3IMYHBIX KOMOMHAIMSX KYJIbTYp MIPUBEACHBI B TAOIHIIE 2.

Tabnuna 2 — BnusiHue cocraBa 3akBacky Ha cBoiicTBa HanuTKa «Lllamam

CocraB 3aKBacKu Bpewms ckucanus, u pH xoneunoe Kucnoruocts, Bxkyc u apomar | Koncucrenuus
°T (6asuer)

L. delbrueckii + S. 6 4,40 + 0,05 90=+5 4.6 OJTHOPO/IHAS,
thermophilus rycras
L. delbrueckii + S. 6 4,32 +0,04 95+3 49 KpeMoBas,
thermophilus + L. craOmibHast
acidophilus
L. acidophilus 9 4,20+ 0,06 105+4 42 M3JIMILHE BI3Kast
(MoOHOIITAMM)

Hawunyumine pesynpTaThl Mokasaja TpoiHas KOMOMHAIUS KyJbTyp, oOecreduBIlas rapMOHUYHBIN
BKYC, yMepeHHYI0 KUCIOTHOCTh (90—100 °T) u cTabunpHyIo TEKCTYpy 0€3 pa3/ieJIeHHs CHIBOPOTKHU.

3. Pa3paboTka 1 OlleHKa TEXHOJIOTUU KHUCIOMOJIOYHOIO POIYKTa

B xoze uccnenoBanus, ¢ ebIO YIYUIICHUS KAYECTBEHHBIX U TEXHOJIOTMYECKUX TTOKa3aTelel myoara,
Obl1a pa3paboTaHa TEXHOJIOTHS IPOU3BOJICTBA KUCIOMOJIOYHOT0 HanuTKa «l1lamam» n3 BepOITioKbpero Mooka,
OCHOBHBIC 3TaIlbl KOTOpOﬁ IpeaACTaBJICHbLI B Ta6.]'H/III€ HUXKE.

[puém u punsTpanus Cepbs
Temneparypa coipbsi —4 + 1 °C

{

Hopmanuzauus
Kup — 3,5 %; Cyxue Bemecrsa — 10-11 %

{

[Macrepuzamms (HTST)
72 °C, 15 mun

{

OxutaxkaeHue
42 °C

{

BHeceHue 3aKBaCOYHOM KYJIBTYPbI
3akBacka — 2 %; L. delbrueckii, S. thermophilus, L. acidophilus

{

depmeHTaLUs
42°C,6u+0,54, pH=4,3+0,1; xucnornocts = 90-100 °T

{

OxJaXxIeHne mocie pepMeHTauN
Jlo 4 °C




{

CospeBanue
4°C, 124

L

CMenmBaHuE ¢ Ta3UPOBAHHON BOJIOM
Jozuposka CO: Bogsr: 10 %, 20 %, 30 %, 40 %, 50 % ot macce! [1lanana

{

OubTpanyst ¥ aea’paryst
Temneparypa — 46 °C

{

Po3nuB n ykynopka
IIOT-6yteuiku 0,25-0,5 1

{

XpaHeH#e roTOBOTO MPOAYKTa
+4+2°C, 5o 5 cyr

["a3upoBanHas Boja 100aBISIETCS TOCIE OXJIAXKACHUS M CTAaOMIN3AIlMKM HAIIMTKA, HEMOCPEICTBEHHO
nepesl po3UBOM. JDKcmepuMeHTalbHble 00pa3isl (10-50 %) MO3BONSIFOT OLICGHUTH BIUSHUE CTCICHH
ra3upoBaHMsT Ha OPraHOJICTITUYECKHUE CBOMCTBA, NEHHUCTOCTh, KHCIOTHOCTH M IOTPEOUTEIBCKYIO
npuemieMocTb. OnTUManbHbIM 00BIYHO cumTaeTcs auanazoH 20-30 %, obecreunBaroONIMii OCBEXAIOIINI
BKyC 0e3 morepu npoOUOTUYECKON aKTHBHOCTH.

DU3NKO-XUMUYECKHE U MUKPOOHOJIOTHYECKUE XapaKTEPUCTHKU TOTOBOTO IPOTyKTa

[Tocne ¢epmentamuu npoBeAEH aHANMU3 (PU3MKO-XMMUYECKHUX TIOKa3aresield TOTOBOTO HAIUTKA.
Cpennue 3HaYeHUs IPECTABICHBI B TAOIUIE 3.

Tabnuya 3 — Quzuxo-xumuyeckue xapaxmepucmuxu Hanumxa «Lllanany

Ioka3zarean Cpennee 3Ha4YeHue HopwmatibHoe sHAtCHHE A1
KHCIIOMOJIOYHBIX HalUTKOB

benox (%) 3,0+£0,2 >2.8

Kup (%) 3,5+£0,3 2,5-4,0

pH 4,35+0,1 4,2-4.5

Kucnornocts (°T) 95+5 80-110

Bsizkocts (MIa-c) 230+15 200-250

Cpok xpaHeHus (cyT) 5 HE MeHee 5

MuKpoOHOIOTHUECKHI aHaIu3 IOoKa3ajdl OTCYTCTBHE MATOTEHHOHW MHKPO(IOPHI, COOTBETCTBHE
CaHUTApPHBIM TPEOOBAHUSM U BBICOKOE COJIEPKAHHUE JKMBBIX MOJIOYHOKHUCIBIX OakTepuit (> 1x108 KOE/mo).

Opradonentuyeckas oOleHKa (cpemHsas oueHka 4,8 Oamia w3 S5) MOATBEPAWSIO OJArOMpPUSTHOE
COUYeTaHHe BKyca, 3araxa U KOHCUCTEHIIUH.

[Tpu xpanenun npu +4°C B TeueHHUEe 5 CyTOK HAMMMTOK COXPAHSI CTAOMIBHYIO CTPYKTYPY U CBEKHUU
BKyc. He3HaunTenbHOE TOBBINIEHWE KUCIOTHOCTH (Ha 5—6°T) HaOmI0/1a710Ch K KOHITY CpOKa XpaHEHUs, 4TO
HE BIUSJIO Ha oOIee BocupusaTHe MpoaykTa. OTMEUEHO, YTO MCTOJb30BaHUe repMeTHIHbIX [19T-0yThinok
00BéMOM 250 M1 o6ecriedrBaeT ONTUMAIBHYIO TPAHCTIOPTUPOBKY M COXPAHHOCTh KauecTBa.

Pe3ynbTaThl mccnenoBaHus MoKa3ajiH, YTO pa3paboTaHHAs TEXHOJOTHS 00ecreyrBaeT MOTydeHUe
MPOJYKTa C YCTOMYMBBIMU KAueCTBEHHBIMH IOKA3aTeNIMU U TEXHOJOTHYECKOW BOCIPOU3BOJIUMOCTHIO.
[Ipennaraemasi TEXHOJOTHS MOXKET OBITb BHEApPEHa Ha JACMCTBYIONIUMX MOJOKOIEepepadaThIBAIOIINX
MNPEeanpHUATHIX 0€3 3HAYUTENbHON MOJEpHM3AIMK O0OPYIOBaHMS, YTO JI€JaeT MPOEKT 3KOHOMHYECKH
1esecoo0pa3HbIM.

[IpumeneHue BepONIOKBETO MOJIOKA B MPOHM3BOJACTBE KHCIOMOJIOUHBIX HAMHUTKOB CIOCOOCTBYET
pacIIMpPEeHUI0 acCCOPTUMEHTAa MECTHOTO ChIPbsl, Pa3BUTHIO BEPOIIOJAOBOACTBA M HMMIIOPTO3aMEUICHHUIO
(yHKIIMOHATBHBIX MPOAYKTOB MUTaHUS HAa BHyTpeHHEM pbiHKe KazaxcraHa.

3akJiroueHue.

Pe3ynbTarhl MpoBeIEHHBIX HCCIIeI0BAaHUHN MOATBEPANIN () (PEKTUBHOCTD M IPAKTHUECKYIO 3HAUUMOCTh
pa3pabOTaHHOW TEXHOJIOTHH IMacTepu3aIiui U GepMEHTAIINN BEPOITFOKBETO MOJIOKA JIJIST



AKALEMUSACHI

mpou3BoJcTBa (GyHKIMOHaIbHOro HamuTka «lllamam». B xome paboTsl ObITM 000CHOBAHBI ONTHMANIbHBIE
rmapaMeTpbl TEPMUYECKOH 00pabOTKH, 00ECIIeUNBAIOIINE COXPAHHOCTh IIEHHBIX OMOJIOTMYECKH aKTUBHBIX
BEIIECTB U MHUKPOOHOJIOTHYECKYI0 0€30MacHOCTh MPOAYKTa. DKCIEPUMEHTaIbHbIE JTaHHBIE MOKa3alH, YTO
pexxkum nactepusanuu (72°C, 15 MuH) SBISETCS ONTUMANIBHBIM 110 COBOKYITHOCTH TTOKa3aTeNeH.

Pa3zpaborannsie ycnosus (epmentanuu (42°C, 6 4yacoB) C HCIOJIB30BAaHHMEM KOMOMHHPOBAHHBIX
3akBacok Lactobacillus delbrueckii, Streptococcus thermophilus n Lactobacillus acidophilus obecrieunan
MOJlyYeHHE HANUTKa C YCTOMYMBBIMH OPTaHOJIEITUYECKUMH U  (PU3UKO-XUMUYECKUMU CBOMCTBAMH:
kuciotHocTh — 90-100 °T, pH — 4,3 £ 0,1, Ba3kocte — 230 mlla-c, cpok XpaHeHUss — He MeHee 5 CyTOK.
[IponykT oOnasaeT rapMOHUYHBIM BKYCOM, MPHUSATHBIM apOMaTOM U PAaBHOMEPHON KOHCUCTEHIIMEH, UYTO
MOJATBEPIKJICHO JIETYCTAIlMOHHOM o1ieHKoit (4,8 6amna u3 5).
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KASAKCTAM PECTYBIUKACS:

AKAOEMUACHI

Cepuxobaesa A./]. — pazpabomra 0CHOBHOU KOHYenyuu u yenetl uccie008anus, Gopmuposanue meopemuieckol o6asvl u obue2o ousalna

IKCnepumMenma.
Cyneiimenosa JK.M. — paspabomka u 000CHO8aHUe CneyupuUUecKux Memooo8 NACMepU3ayUUu U Pelrcumos HepmeHmayul 8eponoAtcbe2o

MonoKa.
Jocumosa JK.b. — asmop roppecnonoenm Henocpeocmsennoe 6blnoaHenue 1a00pamopHbiX IKCHEPUMEHMOo8, cOOp OAHHbIX, NpogedeHue

NepEUtHBIX MUKPOOUOTIOLUYECKUX U XUMUYECKUX AHATU308.
Taiiscanosa M.A. — npumenenue Mamemamudeckux u CMAMUCIIUYECKUX MEMo008 05l 0OpabomKu NOIYYEeHHbIX pe3VIbmamos u

NOOMBEPIHCOCHUsL UX OOCHIOBEPHOCIIU.



RESEARCH, RESULTS

SCIENTIFIC JOURNAL

IBAEHICTEP, HOTU/XXEJIEP

FBIJIBIMH KYPHAJI

NCCIIEJOBAHUA, PE3YJBTATDI

HAYYHBIN )KYPHAJ

Kypbliaraiilbicsl xdHe 0acnarepi:

«Kazak ynTThIK arpapibik 3epTTey yHuBepcuteTi» KEAK «Kazakcran Pecniybnukach
[Ipe3unenTinin kanbiHAarbl Kazakcran PecriyOnnukachiHbIH ¥ ATTHIK FBUIBIM akaeMusch»
KEAK

bac pexaxkrop

Kypim6aeB Axpuioex KakbIFy1ysibl

Kayanrtsl pegakrop

Mpzabaesa Payman XKanuepna

Komnbrorepae 0errerex

Acanosa JKaapipa MuprumxaHoBHa

Penaxiusa Men OacriaHblH MEKEH-KalbI:
050010, Kazakctan Pecybnukacel, AnMaThl K., AGaii JaHFbUIBI, 8
XKypnan caiitel: https://journal.kaznaru.edu.kz/
bacmara Gepinmi 27
27.02.2026 x.





