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Kacbivoea A.X.", Caiinay ©.M."

"KeoHrip xaH atblHaarbl BaTbic KasakcTaH arpaprblk-TeXHUKanblk yHUBEPCUTETI,
Opan k., KasakcTaH

KA3IPT'I 3AMAHFbI «AKbINAbl YA» XXYWUECIHIH
EPEKLUENIKTEPI

TyniHoeme. «AKbINAbl yre» apHanfaH aNeKTPOHWKAHbIH Ke3 KeNreH XUbIHTbIFbI -
naTep, YN KOMMYHUKaLUUSACHI XYNENepiHiH KbI3METiH aBToMaTTaHAbIPbINFaH XaHe
kebiHe opTanbIKTaHAbIpbIFaH Oakbinayra, ukempi, Aan Oackapyra apHanfaH
YKOFapbl TEXHOMNOIMSAMbIK abablK. «AKbINabl yi» FuMapaTTa 60mbin )XaTkaH HaKTbl
Xargannapapl TyciHedi >XeHe angblH ana a3iprneHreH anroputmaep 6GombiHWa
TWIiCTi TypAe onapfa >xayan Gepegi. byn pette agam 6ip kOMaHOameH KanaraH
XaFgangbl KepceTefi, an aBTOMaTtuKka CbIPTKbl KOHe ilKi LapTTapfa Ceukec
OapnblK WHXeHepnik Xyrhenep MeH 3reKkTp KypangapbiHblH >KYyMbIC PEXUMIH
aHbIKTalabl XXoHe Kadarananapl.

TyliiHOi ce30ep: pobOT, UHTEPHET, MHTENMEKT, CEHCOP.

Kipicne. Kasipri TaHga ymagi aBTomatTaHAblpy ©Te bIHFANNbl XoHe
nkempai 6onbin xacanfaH. MNMarganaHyLbl KaxeTTinikTepiHe carikec 6an-
Taynapgbl 63 OeTiHwWwe Ty3en anagbl. OpuHe OyHbI XXy3ere acblpy YLUiH
aKbInabl YW neci, KypbiiFbiapablH Kanga opHanackaHbiH, kaHgan MiHOET-
Tep aTkapaTblHbIH XXeHe onapAbl Kanan opbiHAayFa 6bonaTtbiHbIH Binyi THic.
Kasipri TaHaa aBTomatumka te3 gambin kenegi. Con cebenTteH anTa KeTcek,
Ynai asTomattaHablpy (smart home, Hemece home automation) — epekeT-
Tepai opblHAayFa XaHe aJaMHbIH apanacyblHCbI3 6enrini 6ip MiHaeTTepAi
Lelwe anaTtbliH Y1 KypbinfblinapblHbiH xyneci. MyHOoan apekeTTepaiH eH,
Ken TapanfaH Mbicangapbl: WamMaapablH aBTOMaTThbl XaHbIN-eLuyi, aBTo-
MaTTbl XbIfbITY XX8He ayaHbl Ta3apTy, epT XaHe backa TeTeHLe xaraan-
napga aBTomatTbl Typae Y1 neciHe xabapnama xibepy.

2012 xbingblH, Ky3iHge, Panasonic «akpingpl ynnepre» apHanfaH T10-
nblKk aykbimabl “SMARTHEMS” atTbl aHepreTukanblk 6ackapy xynenepi-
HiH eHAipiciH xapusnaabl. Panasonic 6yn “HEMS” >yiieciH e3iHiH KOH-
OVLUMOHepriepiHe, «akbinabl» ac TexHuKacbkiHa, “EcoCute” bICTbIK Cy Xy-
neciHe xoHe e 6acka TypMbICTbIK TEXHUKanapbiHa eHrisyre yage 6epai.
KaHa “AiISEG” xyrneci KyH naHenbaepiHiH XyMbICbl Typanbl aknaparTbl,
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3MEKTP SHEPIUACHI, ra3 XoaHe Cy TYTbIHY Typanbl aknapartapgbl 6ip ynbiM-
OacTbIpbIfiFaH OUCNIEn iWiHAe KepceTe oTbIpbIn, YW XeniciHaeri 6apnbik
XabablkTap MeH KypbinFbinapabl 6annaHbiCTeipyFa MyMKiHAIK 6epegi. Co-
HbiMeH kaTap, “ECHONET Lite” npoTokonbl aBToMatTbl TYPAE TYPMbICTbIK
TEXHWKaHbIH, >XyMbICbIH 6ackapagpbl. Mbicansl, «CakTaHablpy KapHacbl-
HbIH, Mep3iMi kengi, cy, ras, >apblk YyLWiH Teney kepek. KabbipraHbiH 6ip
XepiHae pene cbipThingan 6ackingbl, aNeKTp ke3iMeH angbiHaa XagbiHa-
Ma Tacnanapbl Cbipfbigbl». AKbINgbl Y XXYNeci Kypblifblinapbl yw TypaeH
Typagbl: KoHtponnep (HUB) — 6aprbik anemMeHTTepi XyneciH 6ip-0ipimeH
KOCaTbIH X8He onapAbl CbIPTKbl dNeMMeH BGannaHbICTbipaTbiH Gakbinay
KypbinfFeicbl. CeHcopnap (OaTtyukTep) — KoplLlaraH opTa >Xafjannapbl
Typanbl aknapaT anaTtbiH KypbinFbinap. AKTyatoprnap — TiKenewm Hyckay-
napgbl OpbIHAANTBIH KypbIIFbIap: cupeHanap, Knuvar KOHTpornepnep,
)KOHe aKbInabl (aBTOMAaTTbl) axblpaTKblTap, akbinabl (aBTOMATTbl) pO3eT-
Kanap, Kybblprnapfa apHanfaH akpingbl (aBToMmatTbl) knanangap [1].

Marepunangap xoHe Toxipube apictemeci. Ken xafganga 3ama-
Hayu akbinabl YW KoHTponnepi 6acka KypbinfbinapMeH paguo Xyreci
apkbinbl 6avnanbicagbl. OnapablH eH Ken TapanfaH ctaHaapTTapbl: “Z-
Wave”,”ZigBee” xaHe “Wi-Fi”. Byn OyriHae WbiHObIKKA arHarnfaH, «akbii-
Obl YA» cunaTTarnfaH ekeH.

«AKbINAbl YUre» apHanfaH dreKTPOHUKaHbIH Ke3 KeNreH XUbIHTbIFbl —
naTep, YN KOMMYHUKaUMACHI XyNEnepiHiH KbI3METiH aBToMaTTaHAbIPbI-
faH xaHe kebiHe opTanblKTaHAbIpbIFaH Gakbinayra, nkemai, nan Gacka-
pyFa apHarfaH >ofapbl TEXHONOMMANbIK XabablK. «AKbINAbl YiA» natepae
Hemece ynae spTypIi MHXeHepniK Xynenepai »xaHe 6acka aa xxababikTap-
Obl aBTOMaTThl Typae backapyra apHanfaH 6argaprnamMarnblk-TEXHUKanbIK
KelleHHeH Typaapl (1- cyper).

Smart Home

ngn) _ | %

- =

1-cypeT. «AKbINAbI» Y XKyHeci
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KubepHemuka

MyHaa, cMapTdoHHaH BackapbinaTtbiH poboT-LLaHCcOopFbILLTaH GacTan
acnanTapfa OeniHri TYPMbICTbIK TEXHUKA Aa, NeTepae Hemece ynge He 60o-
NbIN XaTKaHbIH GakbINanTbIH Xynenep ae 6ap. «AkbIAbl Y» FuMapatTa
BonbIn XaTkaH HaKTbl XaFgannapabl TyCiHeai XXaHe angblH ana a3iprneH-
reH anroputmzaep 6ombliHLWA TUICTi Typae onapra xayan 6epeai. byn pet-
Te agam Oip kOMaHOaMeH KanaraH arganapl kepceTtesi, an aBTomaTtmka
CbIPTKbI XK8He iLLKi lapTTapFa conkec 0apnblK MHXEHEPIIK Xynenep MeH
3MNEKTP KypangapbiHbIH )KYMbIC PEXMMIH aHbIKTaiabl XXoHe Kadaranangbl.
AkbINgbl YN agamMHblH TineriHe, Taynik yakblTblHa, OHbIH, Y4eri )aFganbl-
Ha, aya paviblHa, YNAiH ilWiHAe Kawnbl Xargangbl kaMTamachI3 etTyre ap-
HanfaH CbIPTKbI Xapblkka CanKec 6aprblK XXYMNEHiH )KyMbICbIH ©3i TeHLenai
[2]. «AkbINgbl Y» XKynenepre kaMTbifFaH GipHelle xxy3gereH acnanTbl 6ip
yakpiTTa 6ackapa anagpl:

* iLLKi KoHEe CbIpPTbI Xapblk 6epy;

* aKKyMYIISATOP KOHE reHepaTop CUSIKTbl anaTTbl KyaT Kea3i;

* SHEeprusaHbl TYTbIHyAbl Bakbinay;

* ayaHbl XbISbITY, CankbiHAATY;

* FMapaTTblH XeKe 3MIEMEHTTEPIH XbINbITy (Hecepkapi3 »xonbl, bac-
nangakrap);

* CYMeH abpblKTay;

* KOpi3 Xorbl;

* cysriney;

* anaTTbl XXakgannapapl aHbiktay (ra3gblH, CyablH XbINbICTaybl, ANEKTP
XeniCiHIH, KUbIHAOBIFbI);

* MOHUTOPMWHT.

CoHpan-ak curHanu3auusiHbl, 6akblnay KamepanapblH XXaHe naTepae,
ynge opHanackaH nepge, Tepese, Teneavgap, ayavo-O0emHeTexHukara
XaTatblH Backa ga kenTereH xababiktapabl 6ackapa anagbl. NpouecTiH
©3i KaXeTTi XXaHe OHLUa KaxeT 6onmanTbiH, 6ip peTTik 6onaabl, Mbicansl,
OipiHwWiciHe TeMnepaTypaHbl, XapblkTbl 6ackapy T1.0. xartagpl. ExiHwi ca-
HaTKa XblSbl HEMEeCe CarnKblH ayaHblH XXeKe afblHOAPbIH TEHLLEY XaTagbl.
Meicanbl, KbICKbl MaycbiMaa Tenexabaprap kepeTiH mamganadylubinap-
OblH asKTapbIH XbINbITY.

Kasipri 3amaHfbl akbinabl YW XYMECiHIH epekweniri — onapgblH Ke-
MeriMeH naTepaiH, ynaiH Gapnblk GenmvenepiHgeri 6ip-6ipiHeH esrelue
pexvMaepai opHaTyFa MyMKiHAOIK ©epepgi. Mbicanbl, ofaH opHaTblfFaH
XbINbITKBILITEI KOCy/ewipyai 6ackapaTbiH npoueccopabl XaTkbidyFa 60-
nagpl. ONeKTp XericiHe opHaTbINfaH WaMAaapablH KapbifblH PETTENTIH,
COHbIMEH KaTap 3NeKTP SHEPIrUSAChIHbIH, LWbIFbIHBIH TOMEHAETETIH AMMMEP
OevHTennekTyanabl )xababikka >xatagbl. «AKbINAabl YALI» Kypy akbliabl Ky-
pbinfFbinapabib, 60nybIH ke3aenai. BipiHwi Hycka — 3 KypbInbIMbIH ©3rep-
Ty apKbinbl: Oy KypbibiIMAaFbl XXYAEHIH, TOPTINTEMEC] akbiiFa KOHbIMAbI
Gonybl MyMKiH. EKiHLI Hycka — «uHTennektyangay» (KymeHi aknapartThbl

8
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XuHay >xababiKTay, OHbl 6HAEY XaHe WeLimaep Kkabbingay KypbiiFbina-
pbIMeH xababikTay) ecebiHeH. MyHaan Tacin TMICTi KypbinbIMAbl Kypy ece-
OiHeH anaekanga kapanambiM ToCinAepMeH auTapnblKTan Kypaeni xaHe
«aKblfiFa KOHbIMAObI» TOPTINTEMEHI KaMTamacbl3 eTyre MyMKiHAIK Gepefi.
CoHbIHAa, YLWiHLI HycKackl — XXyNeHiH TopTibi 6acka xynenepmeH esapa
opekeTTecy ecebiHeH «akbliFa KOHbIMAbI» 6onagbl. «MHTepHeT 3aTTap»
TEeXHOMOrnsAChl akpinabl YNAiH (3aTTapgbiH) apbip aneMeHTiHe XoaHe Oykin
akpingpl ynaid FanamTop KeHicTiriHe LWbIFyblHa xaHe Backa ga 3artTtap-
MEH, XyhenepMeH aknapaT anmacyfa MyMKiHZiK Gepefi. YwWiHwi Hycka
TapTbiMabl 6onbin kenedi. bipiHwWiaeH, akpinabl Y4 yMbIMAAcTbIPY YLUiH
anpekanga ken MyMkiHOikTep 6epegdi (bykin WMHTepHeT-KeHIcTikTeri ge-
pekTepai naganaHyra 6onagbl), ekiHwigeH, on yHemai (MIHTepHeTTi Kocy
Kypgeni HTennekTyanabl KypbinFbinapabl XacayaaH angekanaa apsaH)
[3]. «AKbINabl YN» XYNECIHIH Kanamn >XyMbIC iCTENTIiHI )X8He OHbIH kaHaawn
©onaTblHbl 2-CYPETTE KOPCETIMNIEH.

- 8
jl
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Backapy opTanbifbl

o

2-cypeT. «AKpInapl YUOiH» Kypaylbl 6eniktepi

MHTennekTyanabl )XababIKTblH, K€3 KENnreH XXWbIHTbIFbIHbIH, HETi3i XeT-
KiNiKTi KyaTTbl XoeHe Kasipri 3aMaHfbl kKomnbtoTep 6onbin TabbinaTbiH Npo-
ueccopgaH Typaabl. OHbIH TMIMAINIT OHABIKTAPMEH, SFHU aca cypaHbIcka
ve, anfblH ana opHaTbiFaH peXMMAEPAiH Ky3aereH bargapnamanapMeH
KaMmTamachbI3 eTinegi. Hetmxecinge ken xargannapaa nangananylsiiap
KaXXeTTi napameTprepai, Mbicanbl, Temneparypa, T.6. eHrisyi, kaxeTTi 6af-
Aapnamanbl icke Kocybl kepek 6bonaapl. Opi kapan 6ackapy 6norbl Hemece
BackapyLbl ©3ekTi MaHaepai bargapnamanaHFaH MeHAEPMEH CanbICTbl-
py aaicimeH bGakblnayabl Xy3ere acbipagbl. byn — akeingbl YALIH «MUbI».

9
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Byn KypbInfbl Xerni MeH OfaH KipeTiH 6apnbiK KypbinfFbliapablH, XKYMbICbIH
Gakbinanabl, XaablHaa kypaeni cueHapuiinepai (benrini 6ip ic-epekettep
XWbIHTbIFbIH) CaKTanabl >XxaHe akbINabl Y XXYMeCiHiH cMapTOHMEH, nnaH-
LIeTNneH HeMece KOMMbOTEPMEH OannaHbiCbiH kamTamachl3 eteqi. bap-
NbIK KQXKETTi aknapar XXyNeHiH KypaMblHa KipeTiH xababIKTbIH, iLLki 6ackapy
opraHgapbiHaH, 6akpinaylibinapgaH, apoip yi-xanFa opHaTbinaTbiH gaT-
UYMKTEpAEH Kenin Tyceni. byn akbinabl ynaiH “cesy opraHgapbl” oen anTyra
6onaabl. Erep HakTbl yakbIT pexuMiHae anbiHFaH gepektep 6enrineHrex
OepekTepre calikec kenmece, oHaa backapy 6Grorbl Ty3eTyrnep eHrisyre
MYMKiHAiK OepeTiH TuicTi komanaa Gepeai. OnapabiH Gapnbifbl KabablK-
TbIH KOJFa KOWMbINFAH >XYMbICbIH KaMTamacbl3 eTedi. ArHu kaxeTTi 6en-
Meeri TemnepaTtypaHbl apTThipy YLWiH angbiIMeH KOHAULMOHEpP eLwipineai,
COAaH KeWiH FaHa XbINbITy )ababiFbl KOcbinaabl. byn anekTp sHeprusicbiH
40%-ra peviH yHemaeyre MyMKiHAIK 6epepi, coHaoamn-akK xerire TyCeTiH
KayinTi cbiHW XykTeme 6onmangbl. OpbliHOAyLWbINap — gatyvkTepaeri ge-
pekTep HerisiHae bepinreH xye komaHaanapblH OpbIHAANTBLIH KYPbINFbl-
nap To0bl. Mbicansl, 4aT4YvK CyOblH XbIfblCTayblH aHbIKTaca, Laprbl KpaH
cyabl OipaeH xabapgbl. Pene ewipineni ae, apblKTbl Kocagpbl, an AUM-
Mepnep XapblkTbl e3reptefi. backapy Kypbinfbiiapbl — akbiigbl YU Xy-
MeCiH annbl nanganadyra apHanfaH acnantap. byn kalwbiktaH 6ackapy
nynsTTEPi HEMece Mblcarnbl, 6aTapest Heri3iHAeri XapblK aXblpaTKbilWTap,
OHbl ©3[epiHe bIHFANIbI XXepre opHanacTbipyfra 6bonagbl. backa uHterpa-
umMsinaHaTbIiH Xabablk xaHe Beb-cepBucTep — awblk APl (Mynstumeana-
XabablKkTap, opTypri 3aMmaHayu TexHuka, npoektopnap, T.6.) 6ap Hemece
KaWbIKTbIKTaH Gackapy nynesrTepiMmeH H6ackapbinaTteiH GenHekamepanap,
XabgblkTap MeH cepBucTep. OHAipylwinep navaanaHylbinapabiH, TYpAi
caHaTTapblHbIH KAXXETTIinNiriH eckepeni, COHbIH, HOTUXKECIHAE HapbIKTa UH-
TennekTyanablk xabablKTblH epekile Typnepi ken [4-6]. OHbIH MbiHazan
Typnepi 6ap:

* CbiMAbl;

* CbIMCbI3.

BipiHwWi xafgarga komaHganelk 6ok, opbiHAAYLW bl 4ATYMKTEp, CEPBO-
MoTopnap, Gakbinaylbinap XeHe KypbiibIMHbIH 6acka ga anemeHTTepi
e3apa cbiMaapMeH xanfaHagbl. MyHoan TecingiH, apTbIKWbINbIFbl — KO-
MaHOanapablH aca gangikneH opblHaanysl. byn curHangapablH Ken caHbl
Gap TapaTKbIl LWHAHbIH LWaMagaH TbhIC XYKTeny bIKTUManablbiFbIHbIH,
XOKTbIFbIH Gingipeai. CoHbIMEH KaTap OnTUKanbIK-TanwbIKTbl CbiMAap »o-
Fapbl kepi 6annaHbIC XbiNgamMmablfblH kKamTamachi3 etedi. EH 6actbl kem-
LWiniri — MOHTaXAbIH, KypAeniniri, eUTKeHi KenTereH ceiMaapabl Xyprisyre
XXOHe OHbI XXacblpyFa Typa kenegi. byn KaxeTTi KypbInbIC MaTtepnangapbiH
caTbin anyfa >xymcanaTblH KOCbIMLLIA LUbIfbIHAAPFa oKenepni, COHAbIKTaH
OTKI3ril Xyvenepai opHaTydblH OHTaWmnbl COTi — yM-Xawnapra xeHaey
xypridy. CoHgan-ak, cbimaapabl XXypridy Kern eHOeKTi KaxXeT eTefi, COHAbIK-
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TaH MyHAan wapara ken yakbIT ketefi. >KababIKTblH CbIMChI3 TYPIEpiHiH,
epekwerniri — KypbinbiM 3fieMeHTTEpiHiH apacbiHAarbl bannaHbic pagmno-
curHangapablH, KemeriMeH icke acblpbinabl, On YLWiH TUICTI KOMMYHUKa-
uusinap navganadbinagbl. CbIMCbI3 XyhenepaiH eH 6acTbl KemLuiniri —
KypaybllTap apacbiHaarbl bannaHbeic Tacini. PagnocurHangap onapabiH,
yHKUMOHaNAbIFbIH anTapnblkTan LWEKTENTIHAIKTEH, BaTapeanapabl Xui
aybICTbIPY KaxkeT Gonagpbl, Oyn bIHFANCHI3 XOHE YHEMI LUbIFbIHOBI KaXXeT
eTeqi. backapy Typi G0MbIHLIA aKbINAbl YA XYAenepi opTanbiKTaHA4bIPbIS-
FaH HeMece opTarnbIKCbI3AaHAbIpbIFaH Hycka 60mbIn XikTenyi MyMKiH.

Backapyobl opTanbikTaHOblpy — OCbIHOAW XabOblKTblH Ke3 KemnreH
XUbIHTbIFbIHLIH 6aCTbl apThIKLLLINLIKTAPbIHLIH Oipi XXeHe ken arfaanaa on
ocCbl Typre xatagpl, 6ipak opTanbIKCbi34aHAbIpbIFaH Xynenep ge konaa-
Hbinagbl. Cebebi, byn afic akpinabl YMAIH Ke3 KENreH Xeke KypayblLbIHbIH,
iCTEH LWbIFy cangapblH Xotfa MyMKiHAIK 6epeni. CoHbIMEH KaTap apTypni
Gackapy brniokTapbl 6ap iWKi Xyrenepai nanganany Herisri yHKuuanap-
OblH, CeHiMAINIriH apTThipyFa MyMKiHZIK Oepegai [7,8].

Mbicansbl, yin-xanablH Meci OHbl pyKCcaTChbl3 KipyaeH CeHiMAi KopFaFbICbl
Kernce, oHga Oip opTanbiKTaHAbIPbIFAHHAH repi eki opTanblKCbi3aaHabl-
pbIfFaH XyWeHi narganady aHarypnbim Konawnbel 6onmak. CoHgan-ak 6yn
epekLuenik )abablK XXUbIHTbIFbIHBIH, KbiMOaTTaybliHa akenefi. Tek Gip faHa
eHOipyLWi xacafaH XeHe nanpanaHatbiH Tinge GackapbinaTbiHbl XKyie-
nep »xabblk 60nbin caHanaabl, Oy XXMHaKTbIH KypaMbliHa TEK e3aepi faHa
a3ipneHreH xaHe fanblHOaraH KypaybllwTapabl KocyFa MyMKiHAIK 6epegi.
Byn dyHKUunoHanaplFbiH, aMbebanTbifbiH ToeMeHAeTeai, Gipak Kypbiifbi-
napgblH, acnanTapiblH, XXofapbl AeHrengeri ynneciMmainirii kamtamachl3
eten.

«AKbINAbl YN» XYMECiHIH MaHbI3abl KypaybllTapbiHbIH, Gipi — aknapar-
Thbl XXMHayFfa >aHe OHbl 6ackapy GrorbiHa 6epyre MyMKiHAIK 6epeTiH Typni
aatyunktep. TypfblH y-xannapgarbl gatunktep OipHelwe Typre GeniHeni,
onapablH apKancbickl 6enrini 6ip QyHKLUMAHBI OpbIHAANAbI XaHE onapabl
KelleHAi nanganaHy aHeprus pecypcrapbiH YHemaeyre, Kayincisgik nex
MYTIKTi KOpFayAblH XOfFapbl AeHreiH kKaMTamachl3 eTyre MyMKiHAiK 6epe-
Ai. Onapabl WapTThl TypAe eki Tonka 6enyre 6onagpl: KO3fanbICTbl 6aKbl-
NanTbiH AaTYMKTEP XKOHEe opTa napameTpriepiHe ayan OepeTiH gaTyumk-
Tep. KosranbICTbl BakbiNanTbiH 4aTYMKTEP KOpFay XyMenepiHae KaHe WH-
TennekTyanabl XapblkTa KongaHeinagsl. byn kypangapablH, KyMbIC icTeyi
MHPpaKbI3bIN, CoHAan-aK ynbTpaablObICTLIK epicTiH, e3repyiHe Herisgen-
reH. COHbIMEH KaTap OaTyMKTep XapblKTbl 6ackapy YLIiH KonaaHbinagbl,
orap >xapblkka acep €TETIH KOCbIMLIA CEeHCOpMeEH ababiktanfaH. Ochbl
TeKTec KypangapablH apTbIKWbIIbIKTapbl — XXYMbIC iCTey YLUiH Konawnnbl
TemnepaTypaHblH, KeH ayKbiMbl (Mbicanbl, -20-gaH +50°C-ka geniH), CoH-
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Aav-aK agamMabl canmMarbl 27 KAnorpamHaH acnanTblH yCak YW XaHyap-
napblHaH axblpaTy MyMKiHZir. Byn MyMKIHOIK YA KaHaTbliHOA, Mbicanbl,
Ke3be MbICBIKTbIH Narga bonybl kesiHae Gackapy xyneciHe xabapgap eT-
neyre MymkiHaik 6epegi.

Opta napameTpnepiHe xayan 6eperTiH gatumkrep [9].

Byn ceHcopnap uHXeHeprik XynernepmeH XyMbIC iCTeyre apHarnfaH,
Gipak COHbIH, iLWiHAEri eH TaHbIMan ceHcopnap.

* TEMnepaTypa;

* CbIPTKbl TeMMepaTypa AaTyuri XXyYWeHi Kellederi aya temnepaTtypa-
CbIHbIH, OepeKkTepiMeH kamTamacbl3 etefi. OHbIH KepCeTKilTepi yh Me-
TEOCTaHCbICbIHbIH, 60MmKaMbIMEH Bipre XbISbITY XoHe XeNAeTY XYNECiHiH
Konawnnbl XXyMbIC PEXUMIH aHbIKTayFa KemekTecegi;

» beriMe TemnepaTypacbiHbIH AATYUKTEPI MEH XbISy TacbiMangarbiL-
TbIH, OepineTiH XxaHe kepi eniciHaeri acnanTtap xeke 6enmMenepae xannbl
TemnepartypaHbl ycTan Typyfa MyMKiHAiK 6epeai;

* bINIFANAbINbIK;

* bINFANAbINbIK AaTynri yninae 6ip HopCceHiH oraarbigan 6onvan Typ-
FaHbIH xabaprangpl: CyablH XbINbICTaybl, TEPE3EHiH XabblriMaybl, Xbifbl-
TYObIH KMbIHOBIFbI 60MYbl MYMKIH;

* )KaHObIp AaTuUriHiH KepCEeTKILITEPI 3MeMeHTi binFan garyuri 6onbin
TabbinaTbiH Y METEOCTaHChLICLIMEH Oipre XXep y4acKecCiHiH aBTO Cy Ky
XyneciH 6enrinenai;

* XapblK;

* YWOIH XXan-KyWwi;

* ra3 afy gatuuri nynstke curHan 6epin, afybl Typanbl CUrHamn apKbisbl
xabap 6epepni. Erep rasgplH yire KipreH xepiHae anekTpMarHUTTIK Kakna-
Fbl 6ap GekiTy kpaHbl OpHATBINCA, XbINy TOKTaTbinaabl;

* OpTKEe KapcChbl AaTyvKTep ayafarbl TYTiHHIH GonybiHa Hemece Temne-
paTypaHbIH, KayinTi WamMaaaH XofapbinayblHa OeH Kosabl. ©Te MaHpl3gpbl
XOHe KaKeTTi Kypanaap;

* Cy TUreH Xarganga afy AaTtduri cy KyOblpblHa OMbINbIN OpHATLIFaH
kaknakTbl »xabagbl;

* Cy KbICbIMbIHbIH gatuuri 6ackapylubifa Cy KyObIpblHOAFbl KbICbIM-
HbIH e3repyi Typanbl curHan 6epeai. ©3repictep cunatbiHa 6anaHbICTbI
«akbINabl YA» cyabl xaby-xannay kepekTiriH weteni [10].

«AkbInabl yri» GargapnamMarnblk kKaMTaMachl3 eTinyi 6acka 6aprbik Ky-
paybIlWTapAbl AYPbIC OPHANACTLIPY XXaHE TEHLIEYAEeH KeM eMeC MaHbI3abl
pen atkapagbl. Mbicanbl, Ko3franbiC gatyuri benmvegeri agam y3ak yakbiT
KO3FarMaraH >xarfanga apekeT eTneyi MyMkiH, an Gargapnamanblk Tan-
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aay ynae 0arn Kam xepiHae oHe kaHwa agam b6ap ekeHiH ecTe cakrayra
MYMKiHZiK Gepegai.

KopbITbiHAbI. KopbiTa KenreHae, opTanblKCbi3AaHabIpbIiFaH Xyne-
nepai Tek kembip kargannapga faHa, sFHW onapgbl navganaHy apTbik-
LWbINbIFbl KafFbIMCbI3 KeMLiniriHeH GacbiM ©onfFaH Xafgannapga faHa
nanpanaHyra keHec 6epemis. CoHbIMEH KaTap, akbingbl ynai 6ackapy »xy-
MneciH xatTama Typrepi 6ombiHwa Genyre 6onagbl: allblK XaHe Xabbik.
BipiHWi caHaTka Typni eHAipyLlinep KongaHaTtbiH Tif KemeriMeH backapy
Xynenepi xatagpl. XKabablKTblH MyHAaN TYPiHiH apTbiKWbINbIFbl — PyHK-
UMoHanabInbifbl, KON XeTiMAainiri, amMoebanTeinbiFbl, Oyn KypamFa KocyfFa
fonaTtbliH KypaybllTapablH, acepni ipiktenimiH kamTamachi3 eteai. bipak,
Kevige onapabl Gipnecin nanganady ywiH 6enimaeyre Typa kenegi, anan-
4a, ipkinictepain, 60nybl XXOKKa LUblFapbliManabl, «akbingbl YW» XyWeciH
icke acblpagbl.
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KacbimoBa A.K., Cannay A.M.
ArpapHo-TexHu4ecknin yHuBepcuteT 3anagHo-KasaxcraHckoro yHuBepcuteTa um.
YKaHrup xaHa, r. Ypanbck, KaszaxcrtaH

OCOBEHHOCTU COBPEMEHHbBIX CUCTEM «YMHOIO IOMA»

AHHoTaumA. 06O KOMNIEKT SMEKTPOHWKM ANS1 KYMHOro AoMa» - 9TO BbICOKO-
TEXHOJ10rM4yHoe o6opy,u,osaHV|e, npegHasHavdeHHoe OJ51d aBTOMaTU3NpPOBaHHOIO
N LUMPOKOrO LEHTPaNM30BaHHOIO KOHTPOSS, TMOKOro, TOMHOro yrnpaereHns aes-
TENbHOCTBIO CUCTEM KBapTUP, AOMALLHMX KOMMYHMKaUWUN. «YMHbIA JOM» MOHW-
MaeT KOHKpeTHble CUTyaLmmn, NPoncxoasLume B 3aHUn, U Hagnexalumm obpasom
OTBEYaeT 3a HUX Mo 3apaHee pa3paboTaHHbIM anropuTmam. [pn aTom Yenosek ¢
O[HON KOMaHOOW yKasbiBaeT xenaemyro 06CTaHOBKy, a aBToMaTvika onpegenser
N KOHTPONMPYET PexnM paboTbl BCEX MHXXEHEPHBIX CUCTEM W anekTpoobopyaosa-
HVS B COOTBETCTBUW C BHELUHUMUW U BHYTPEHHUMU YCIOBUSIMU.

KniouyeBble cnosa: BbICOKOTEXHOJTOT'M4YHOE, OﬁOpy,D,OBaHVIe, aBToMaTn3npoBa-
HVe, aBToMaTuKa, anekTpoobopyaoBaHme.

*kk

Kasymova A.K., Sailau A.M.
Agricultural-Technical University of West Kazakhstan University named after
Zhangir Khan, Uralsk c., Kazakhstan

FEATURES OF MODERN «SMART HOME» SYSTEMS

Abstract. Any set of smart home electronics is a high-tech equipment designed
for automated and wide centralized control, flexible, precise management of
apartment systems and home communications. Smart home understands spe-
cific situations that occur in a building and is properly responsible for them using
pre-developed algorithms. At the same time, a person with one team specifies
the desired environment, and automation determines and controls the operation
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mode of all engineering systems and electrical equipment in accordance with
external and internal conditions.
Key words: high-tech, equipment, automation, automation, electrical equipment.
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A60yazumoes A.M." Baghoeea M.b."
"KapLUMHCKMUIA UHCTUTYT UppUraLum u arpotexHornoruii, r. Kapiuu, Ys6ekucraH.

YNYYLWEHUE KAYECTBEHHbIX I'IOKA3ATE!1EI;1 3EPHA O3UMOWN
MWEHWLbI BITATOOAPA INCTOBOU NMOAKOPMKE

AHHOTauus. B uccrnegoBaHWM M3y4eHO BMMSIHME CPOKOB WM HOPM BHECEHUA
JINCTOBbLIX NMOAKOPMOK O3MMOWN MSITKOM MLUEHULbI HA TEXHOMOrMYeckoe KavyecTBO
3epHa. OTMeYeHO MOooXUTENbHOE BIUSIHNE NUCTOBbLIE MOAKOPMKM pasfnyHbIMU
6uoctumynsTopamu Ha maccy 1000 3epeH, cogepxaHue obLuero 6enka u colpoi
KNemkoBuWHbl. pakTuyeckne pesynbTatbl paboTbl 3akmn4yarTcs B TOM, YTO B
YCMOBUSIX CBETMO-CEPbIX MOYB NMPWU BHOCEHUW yOOOPEHWIA MOA O3UMYHO MLLIEHULY
B konu4yectBe 50% (NPK 90:45:30 kr/ra) oT konuyectBa TpagULMOHHBLIX HOPM
(NPK 180:90:60 kr/ra), a Tak e npu MUCMONb30BaHWUMN XUOKUX CYCMEH3UOHHbIX
npenapartoB, 060ralleHHbIX MaKpo- 1 MUKPOINIEMEHTbI Pa3fIUYHbIX KOMMOHEHTOB
Obin onpefgeneH 3ahdeKkT IKOHOMUM MUHEparbHbIX YOOOPEHWIA, MOBbLILIEHNS
YypOXarHOCTM U KayecTBa 3epHa. [ogkopMKa O3UMMON MLUEHMLbI CYCMEH3UAMMN
pasnuyHbIX KOMMOHEHTOB B (ba3y OCEHHEro KylleHusi, B nepuon obpas3oBaHusi
riaroBoro nmMcta 1 Mnocrie KOSOLEHUSA MOMOXUTENbHO MOBMMSANA Ha HaTypHbIN
BeC 3epHa (42,9; 43,7; 36,8 r/n) n konnyectBo 6enka B 3epHe (1,2; 1,2; 1,1%) B
CpaBHEHWM C KOHTPOJIEM.

Knrouyeenble croea: nuweHunua, kKopHeBasa nogkopmka, kadecTso 3epHa, Bec 1000
3EpeH, 3epHOBbIE BMOCTUMYNATOPLI, NOKAa3aTeNb HAaTYPHOro Beca 3epHa.

BBepgeHue. MuHeparnbHoe NTaHne pacTeHU BKIToYaeT NOoCTynsieHne,
nepenBvKeHne 1 yCBOEHUE aremMeHToB. Ho BbiBatoT cuTyauum, Korga ane-
MEHTbI MUHEPAarbHOro MUTaHWS MOYBblI CTAHOBATCA TPYAHOAOCTYMHbLIMU
ONS pacTeHWn (HM3Kas Temnepartypa, HedoCcTaToK Uiy M3bbITOK Bnaru,
HeJoCTaTOuYHOE Pa3BUTME KOPHEBOW CUCTEMBI U Ap.). N3-3a geduuyunTta Ka-
Koro-nnbo gaktopa, gaxke Npy 4OCTAaTOYHOM HanuyuMv afieMeHTa B NoYvBe
KOPHWM ero nnoxo nornowatoT. [Ang atoro 6onee LenecoobpasHo npvmMmeHe-
HVME BHEKOPHEBbLIX MOAKOPMOK YA0OpEeHNsiMM No HaA3eMHON YacTu pacTte-
HuK [1,2]. Mpun Bo3genbiBaHnn 3epHOBLIX KynbTyp 30% OT 06wwmx 3atpat
NPUXOAMNTBCS HA MUHEparnbHble yao6peHns. ONnTuMmnsauus MmHepanbHOro
nUTaHns n obecneyeHne GnaronpuUATHONO (PMTOCAaHUTApPHOrO COCTOSTHUSA
MOCEeBOB MO 3Tanam opraHoreHesa pacTeHui No3BoNseT B HanbornbLuewn
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CTeneHy peanu3oBaTb FEHETUYECKUIA NOTEHUMan NpOAYKTUBHOCTM 3€PHO-
BbIX KYNbTyp B CITOXWBLUMXCS MOFOAHbIX YCOBUSIX U CHU3UTb YAElbHble
3aTpaTbl 3MIEMEHTOB NUTaHUA Ha hbopMmpoBaHue ypoxas [3].

Mo 3akOHY MUHMMYyMa ypOXXalHOCTb PacTEHWU onpeensieTcs Belle-
CTBOM, cogepXawmumcs B MUHUMarnbHOM KonuyecTtBe. Kpome Toro, ans
MOMHOLEHHOrO MUTAHWUSE U Pa3BUTUSA PACTEHWUIA BaXKHbl MUKPOITIEMEHTHI -
Gapwvii, MapraHel, cepa, Xerne3o, Meab, LMHK, MonubaeH u ap. BHeceHune
MUKpPOYLOOpEeHMI B MarnbIx [03axX B BUAE XUOKOTO YAOOPEHNsI BHE KOPHSA
BOCTMOSHSET UX HEJOCTATOK B PACTEHUN.

VMcnonb3oBaHne MUKpOyaoOpeHui nog 03umyto MLleHuLy no3BonsieT
MOBLICUTb ArpOTEXHUYECKYID N 3KOHOMMUYECKYH 3(PEKTUBHOCTL BO3Ae-
neiBaHus 3epHa. ObpaboTka MykpoyaobpeHusaMn nepen noceBoM MoBbl-
cvna ypoxanHocTb Ha 6,1% u copgepxaHue KrenKoBuHbI 3epHa Ha 24,9-
28,4% [3,4]. B nouBeHHO-KNMMMaTU4Yecknx ycrioBusx KypraHckonm obnactu
Poccumn BHeKOpHEBasi NOAKOPMKa SPOBOW MLLEHNLIbI MUKPOYA0OpeHMAMN B
dopmMe xenarta noBbICMIIa YPOXaNHOCTb 03UMON NiueHuubl Ha 6,9-13,9%
3a TpW rofa, KnenkoBuHbl 3epHa Ha 1,03-2,17% [6]. B onbiTax K.E. OeHun-
coBa n A.A. epacknMHON YyCTaAHOBIIEHO, YTO BO BCEX M3y4YaeMbIX BapuaH-
Tax Habnaanock NONOXUTENBHOE N3MEHEHME BbICOTbI PACTEHWUIA, MaccChbl
1000 3epeH, Macchl 3epHa C 3epHa No cpaBHeHMO co ctaHaapToM [5]. Co-
rmacHo nccrieqoBaHusM, npoeedeHHbIM Myxomeabsaposon A.C. B ycnosu-
Ax gedmumnta NPpoAYKTUBHON BRAXKHOCTW 3aCyLLUNMBOWM CTEMHOW 30HbI 3a-
nagHoro KasaxcTtaHa, B yCroBUsIX CUCTEMbI CEBOODOOPOTA C MPUMEHEHNEM
MUHepanbHbix yaoobpenun B goge N, kr/ra onpeferneHa uernecoobpas-
HOCTb MPOBEAEHMS TAKMX arpOTEXHUYECKMX MEPONPUSATUI, KaK KOPHEBas
NOAKOPMKa KoTopasi o6ecneynBaeT NofnyyYeHne 3epHa BbICOKOroO Ka4ecTBa
N 0OUnbHOro cTabunbHOro ypoxas obunsHoro 1,8 T/ra noceBoB 03UMON
MSIFKOM neHuubl [6].

A.l'. Cy660TurH n A.A. KoGbinuHckuin yctaHoBunu, yto B 2017-2018 rr.
B MOYBEHHO-KMMMaTUYECKNX YCroBusiX NeBobepexbs CapaToBckon 06-
nactn Poccuinckon degepaumm BHEKOpHEBAA NOAKOPMKa COPTOB 03UMOW
MLEHNLbI MOBbLICUITIA YPOXANHOCTb 3epHa M yry4lunna TEXHONOrM4eckoe
kayecTtBo [7]. MNpuMeHeHVe BHEKOPHEBOW MOLKOPMKWM B chasbl KyLleHue,
TpyOKOOOpa3oBaHMS U KOMOLUEHWS MLUEHULbI OKa3arno MOMoXUTENbHOE
BMMSIHWE, NO NoAcYETaM nokasaTesb rycToTbl CTosIHMS Ha 1 M2 nnowaam
yBenuuuncs Ha 191-297 ep., konu4ecTBo 3épeH B Konoce Ha 180-230 ef,.,
macca 1000 3épeH Ha 20,8-26,8 r. [lo ntorosbiM pesynbTaTam, Npu BO3-
OenblBaHUK MWeHNUbl B ycnoBusax npumeHeHns 50% asoTta un docdopa
MO CPaBHEHWUIO C TPAAMULMOHHBIMU HOPMaMWU, BbINOSTHEHNE 3-X BHEKOPHE-
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BbIX MOAKOPMOK B TEYEHMNE BEreTaunoHHOro nepnoga obecneymnno nosbi-
LIeHne ypoxarHocTn KynbTypbl (Muhammad et.al., 2006). BHekopHeBoe
nMTaHne o3MMon nwweHuubl yaobpeHnem Nano Chelated Super Fertilizer
B HOpMe 1 Kr/ra NonoXuTenbHO BIUSIET HA BbICOTY PacTEHWU, ANMHY KO-
rnoca, cogepxaHue xnopodunna, cogepxaHue B 3epHe asoTa, docdopa,
Kanus, xxenesa, Meau, unHka 1 Mmapradua (Hayyawi, 2018).

BbISIBNEHO MONMOXWUTENbHOE BRVSIHAE Pa3fU4YHbIX HOPM K CMOCOOO0B
BHECEHMS a30Ta Ha BbICOTY pacTeHUs, NEPUOL OO0 KOJOLLEHUS, nepuog 4o
CO3peBaHusl, KONMYECTBO KONOCHEB, NPOAYKTMBHbLIE CTEONMU, ANVHY KOMNO-
ca, maccy 1000 3épeH, 3epHOBbIE 1 BMONOrMYECKNE NoKa3aTenm ypoxan-
HocTu [8-12]. OnpeneneHo NONOXMTENbHOE BNSIHUE a30THbIX YA00peHui
BHEKOPHEBLIM METOLOM BHECEHUSA HA POCT U ANHAMUKY pa3BUTUS pacTe-
HWIM NO CpaBHEHWUIO C KOPHEBbLIM BHeceHnem [13]. Makpo- 1 MUKpO3rieMeH-
Tbl, TAKME Kak LMHK (Zn), megb (Cu), xxeneso (Fe), maprarer (Mn), 6apun
(B), npyMeHsiemble B pasnmyHbIX COMETaHMAX, OKa3biBaOT 3HAYMTENBHOE
BMMSIHNE Ha codep)KaHue Cyxoro BeLeCTBa MLUIEHULbI, YBENUYNBASA YPO-
YXaNHOCTb 3epHa M CONMOMbl OTHOCUTESNBHO KOHTpons [9]. YcTaHOBMEHO,
YTO OMTUMAsIbHBIM CpPOKaMu ANsl NOAKOPMKN BHEKOPHEBBLIMWU MUKPO3Sie-
MEeHTaMu sIBNSETCA cHadana dasa TpybkoobpasoBaHus, a 3ateM asa
KyLieHuns [14-16].

MogKkopMka BHEKOPHEBBIMU MUKpO3riemeHTamu (6op 1 LMHK) onsa no-
BbILLIEHUSA NMUTATENBHOCTM CENTbCKOXO3ANCTBEHHbIX KyNbTyp — cnocob no-
BbILLUEHUS YPOXaMHOCTW 3epHa U 3NeMeHTOB ypoxanHocTu [8]. Bop (B)
ABMNSIETCA OOHUM 13 BaXKHENLLMX MUKPOSNEMEHTOB B NpMpoae, a Aeduumt
3TOro 3fEMEHTA B CENbCKOXO3ANCTBEHHbIX KyNbTypax sIBNAETCA OOHUM U3
NMMUTUPYIOLLMX DaKTOPOB NPOAYKTMBHOCTU. C y4eTOM 3TOro B NPaKTUKy
BblpaLLMBaHUSA CENbCKOXO3SINCTBEHHBIX KyNbTyp LiernecoobpasHo BKto-
YaTb MUKPO3neMeHT (B) B nporpammy nutanus [10].

Lenb mnccrnegoBaHum — M3y4eHUE M onpeferieHne CPOKOB M HOPM
NNCTOBON NOAKOPMKM NPW NorydYeHnn 6oratoro 1 Ka4eCTBEHHOIO ypoxasi
O3UMON MLIEHNWLbI B YCIOBMSX OpPOLUAEeMbIX CBETIIO-CEPO3EMHBIX MOYB
KalukagapbuHcko obnacTu.

MeTtoabl u MaTtepmanbl uccrnegoBaHuW. lccrnegoBaHus MpoOBO-
OVNUCb B TeYeHUU 3-X BereTauMoHHbIX ce30HoB (2019-2021rr.) Ha ueH-
TpanbHOM onbITHOM ydactke HW 3emnenenus B HOXXHbIX parioHax, pac-
nonoeHHom B KapLumHckom parioHe KalukagapbuHckor obnactn. O6bek-
TOM UCCeAOBaHMSA ABMNSATCS OpoLUaeMble CBETIblIE CEPO3EMHbIE MOYBbI
KalukagapbmHcKon 06ractu, HopMbl MUHEPanbHbIX YA0OpeHuiA, cCopT 03u-
Mon nweHuubl “To3roH”, yanobpenus IfoSeed, Bn-77, IfoPZN, Ankasuper,
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IfoHumate Plus, Potex, IfoCombi-Fe, 3HTolN'ymunH, IfoUan-32, IfoKalifos.

C uenbto nonyyeHnsi 6oree TOYHbIX Pe3ynbTaToB BHEKOPHEBas MoAa-
KOpMKa MpoBoAMach B YCIOBUSAX pa3HbIX YPOBHEN KOPHEBOIO MUTaHMS,
aB HaCTHOCTVI Ha 3-x arpodoHax MuHepanbHoro nutaHus: 1) KoHtpons;
2) Ng,P, K, 3) N,y Py K, KoHTponb 6es3 npumerenns yaobpenui. As-
y4yaembIM (pakToOpoM 7151 MOBLILEHWST YPOXKANHOCTU U KavyecTBa 3epHa
03MMOW MLUEHULbI ABNSANNCb HEKOPHEBbBIE MOAKOPMKU XUOKUMMK yaobpe-
HUAMU K perynatopamu pocta. Kaxgon gensiHke cooTBeTCTBOBan ornpe-
OenéHHbIN BapaHT 06paboTkM NOCEBOB B pasnuyHbie (hasbl Beretauum.
B cooTBETCTBMM OMbITHOM CXeMe CeMeHa O3MMON MniueHuLbl “Fo3roH” ne-
pen noceBoM obpabaTbiBanuck yaobpennamum IfoSeed + Bn-77, a Takke
B Mepuoj Beretauum pacteHuin NpoBOAMIIach IMCTOBas NogKkopMKa yao-
6peHnsammn IFO PZN + Ankasuper (15.10-15.11), IFO PZN + IfoHumate
Plus (25.02-10.03), IFO UAN + POTEX (15.03-30.03), IFO-COMBI FE
+ EntoGumin + IFO UAN 32 (05.04-15.04), IFO CALIFOS + Ankasuper
(01.05-10.05).

[MoyBa OMBLITHOTO y4yacTka CBETMO-CepPO3eMHas, Marno3acoreHHas,
rPYHTOBbLIE BOAbI 3areratT Ha rnybuHe 2-2,5m, cnabon MuHepanusauum
(2,5-3 r/n). Cxema onbiTa ocywecTBnanacb 6M04HO-paHOOMU3MPOBAH-
HbIM MeTogom B 3 6noka, 7 BapMaHTOB M 3-X KpaTHOM MOBTOPHOCTLIO,
BapuaHTbl pacrnonaranuncb CMCTeMaTUYeCKM, KONIMYECTBO BapuaHToB 24,
oblLiee KoNM4YecTBO AensaHOK 72, obLuas niowaab Kaxaom AensaHkn 25 m?,
HOopMa BbiCeBa - 4,5 MITH/ra BCXOXNX CEMSIH. ArpOTEXHMKA BO3AeNbIBaHUS
obwenpuHaTasa ansa YsbekncraHa (KawkagapbuHckas obnacTb).

PesynbTatbl. B xoae npoBeAéHHbLIX MCCNeLOoBaHUA ONpeaenuroch,
YTO MOKa3aTesnin OCHOBHbIX TEXHOJOMMYECKMX NOKa3aTernen kayectsa 3ep-
Ha Takue Kak CTeKITOBMAHOCTb, cogepxaHune benka, cogepxaHune n kade-
CTBO CbIpOW KrerikoBuHbl, Macca 1000 3epeH, HaTypHbIV BEC 3epHa B Ba-
puaHTax ¢ NPUMEHEHNEM BHEKOPHEBOW NOAKOPMKM NPEBbILLIANN KOHTPOSTb.

AHanuanpya LaHHble UccrnegoBaHWA O BIUSAHMM BHEKOPHEBbLIX MOA-
KOPMOK Ha nokasaTenu HaTypHOro Beca 3epHa O3VMMOW MLeHWLbI, Heob-
XOONUMO OTBETUTb, YTO MOKasaTenu BapuaHTOB C JIMCTOBOW MOAKOPMKOM
CYLLECTBEHHO OTNMYanmUCb OT KOHTPOMbHOro BapuaHTa. B 4actHocTu, B
KOHTPONbHOM BapuvaHTe HMU3KOro arpodyoHa HaTypHbIA BeCc 3epHa Obin
HaMMeHbLLIMM 1 cocTaBun 738,2 r/m, a B 7-M BapuaHTe NpUMEHEHNE BCEX
6 pa3nu4HbIX (kngkoe yoobpeHne) CTMMYNSTOPOB B YCINOBUSX BbICOKOTO
MuHepasbHoro nutaHua N, P K. kr/ra obecneunno Gornee Bbicokme pe-
3ynbTaThl - 821,8 r/n.
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Ta6nuuya-1
BnusiHne BHeKOPHEBOro NUTaHMUA Ha KA4eCTBO 3epHa 03MMoOM
MLUEeHULbI
o o
Sz |8-| I | X5,
Arpo- it |85 gy gt
BapwuaHT S 8| ax3
choH Po | 90| @5 | @3 =
g8 8% | 88| B8
(&) (&)
KoHTponb 738,2 | 325 | 12,4 22,6
IfoSeed + Bn-77 749,0 | 34,0 | 12,8 25,2
IFO PZN + Ankasuper 757,8 | 35,5 | 13,5 26,7
'F',:IUOSPZN + IfoHumate 7487 | 335 | 130 | 254
< IFO UAN + POTEX 748,9 | 33,9 | 12,7 25,0
s IFO-COMBI FE +
- EntoGumin + IFO UAN 769,6 | 355 | 13,5 26,3
9 32
= IFO CALIFQS + 760,0 | 34,7 | 13,3 26,4
“ Ankasuper
@ | foSeed + Bn-77; IFO
PZN + Ankasuper; IFO
PZN + IfoHumate Plus;
IFO UAN + POTEX; IFO- | 771,3 | 36,7 | 13,7 27,2
COMBI FE + EntoGumin
+|FO UAN 32; IFO
CALIFOS + Ankasuper
KoHTponb 761,9 | 411 13,9 27,1
IfoSeed + Bn-77 7710 | 421 14,4 28,2
IFO PZN + Ankasuper 7879 | 446 | 15,1 28,9
< IFO PZN + IfoHumate 7767 | 42,9 | 14,2 28.2
X Plus
m: IFO UAN + POTEX 7747 | 42,4 | 14,3 28,4
= IFO-COMBI FE +
EntoGumin + IFO UAN 7917 | 454 | 15,1 29,2
32
IFO CALIFOS + 787,7 | 44,7 | 150 | 28,8
Ankasuper
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IfoSeed + Bn-77; IFO PZN
+ Ankasuper; IFO PZN +
IfoHumate Plus; IFO UAN
+ POTEX; IFO-COMBI 799,9 | 458 | 15,8 294
FE + EntoGumin + IFO
UAN 32; IFO CALIFOS +

Ankasuper
KoHTponb 768,2 | 42,3 | 14,5 28,3
IfoSeed + Bn-77 7924 | 43,5 | 15,1 29,1

IFO PZN + Ankasuper 811,1 | 45,2 | 15,9 29,4

IFO PZN + [foHumate
Plus

IFO UAN + POTEX 780,9 | 43,2 | 14,9 28,8

IFO-COMBI FE +
EntoGumin + IFO UAN 811,9 | 459 | 16,3 29,8
32

IFO CALIFOS +
Ankasuper

IfoSeed + Bn-77; IFO PZN
+ Ankasuper; IFO PZN +
I[foHumate Plus; IFO UAN
+ POTEX; IFO-COMBI 821,8 | 46,2 | 16,8 30,2
FE + EntoGumin + IFO
UAN 32; IFO CALIFOS +
Ankasuper

7879 | 43,3 | 15,1 29,1

N 180 P90 KGO

805,0 | 453 | 157 29,6

B koHTponbHOM (6eccycneH3voHHOM) BapuaHTe HU3KOro arpodo-
Ha 6e3 NPUMEHEHMs MUHeparnbHbIX YA0OOpEeHUA CpeaHuiA HaTypHbIA BEC
(o6bem) 3epHa 03umON MeHnupbl coctaBun 738,2 r/n, a B BapmMaHTax C
NPUMEHEHMEM BHEKOPHEBOW NOAKOPMKM - 748,7. -771,3 r/n, T.e. Ha 10,5-
33,1 r/n 6onbLue B cpaBHeHMM € KOHTporem (Tabnuua 1). B KOHTPONbHOM
(6eccycneH3anoHHOM) BapuaHTe arpodoHa, C BHECEHMEM MUHEpParbHbIX
ynobperun Ny P, K. Kr/ra, cpegHuin HaTypHbIM BeC (HaTypa) 3epHa o3u-
MOV MuleHuLbl cocTaBuna 761,9 r/n, a B BapnaHTax ¢ npumMmeHeHnem 6e3

BHEKOPHEBOro nutaHusa - 771,0-779,9 r/n., 1.e. Ha 9,1-18,0 r/n Bbilwe KOH-
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Tpons. Takke B KOHTPONIbHOM (6€CCyCnEH3NOHHOM) BapuaHTe B YCIOBUAX
arpoghoHa C BHECEHMEM MUHeparnbHbIX yaobpenuin ns pacyeta N, P K.
Kr/ra cpegHuin HaTypHbIV BeC (HaTypa) 3epHa 031MOW MLUEHNLbI COCTaBUN
768,2 r/n, a B BapnaHTax C NpMMeHEHNEM KOpPHEBOW noakopmku - 780,9-
821,8 r/n, yTo Ha 12,7-53,6 /N BbILE KOHTPONSA COOTBETCTBEHHO.

Bnusxue arpodoHa (MMHeEpanbHOro NUTaHns) Ha HaTypPHbIN BEC 3epHa
O3UMOWN MLUEHNLbI B OTAENbHO aHanNM3MpyeMbiX KOHTPOSbHbIX BapnaHTax
coctaBuno 738,2 r/n, 761,9 r/n, 768,2 r/n cOOTBETCTBEHHO, B BapuaHTax c
BHEKOPHEBbIM MUTAHMEM B YCIOBUSAX KOHTPOMbHOro arpogoHa 6e3 ygo-
OpenHnn 771,3 r/n, B ycnoBusx arpooHa C NpUMEHEHNEM MUHEpParbHbIX
ynobpenui ns pacuéta Ny P, K, kr/ra go 799,9 r/n n go 821,8 r/in B ycno-
Busix arpodoHa N, P, K. kr/ra. OTo CBMAETENLCTBYET O TOM, YTO Hambo-
ree BbICOKME pe3ynbTaTbl MO HATYPHOMY BECYy 3epHa MOryT ObITb JOCTUI-
HYTbl B YCMOBUSIX BbICOKOTO arpod)oHa M NOAKOPMKE MMUCTLEB B KaXKOYyHo
dasy.

Pa3smep (KpynHOCTb) 3epHa OKasblBaeT CYLLECTBEHHOE BMUSIHME Ha
YPOXXaMHOCTb KakK anieMeHT ypoxarHocTu. Bec 1000 3épeH Takke MeHseT-
CS1 B 3aBUCMMOCTM OT YCITOBMI BHELLIHEN Cpefbl, MPYMEHSEMbIX arponpue-
MoB. ONTMManbHbIV TEMAEePaTyPHbIA PEXMM, PEXMM NUTaHNS MO3BOMSOT
dopmMMpoBaThb KPYMHbIE 3€pHA, NMPU 3TOM Xapkas U cyxasi moroga, Hego-
CTaTOK Briaru, COpHsKv, Bpeautenu n 605es3Hn CHXKaloT nokasaTtenb Mac-
cbl 1000 3epeH.

Mo pesynbTatam aHanmsa 3HaveHns maccol 1000 3epeH B BapuaHTax ¢
BHECEHMEM CYCMeH3nM JOCTOBEPHO OTNINYANUChL B CPABHEHUU C KOHTPOSb-
HbIM BapuaHToM, T.€. HeyAoOpEeHHOro BapnaHTa, a camblii HA3KMIA NoKasa-
Tenb maccbl 1000 3epeH oTMeyvancs B KOHTPOrbHOM BapuaHTe. HanmeHs-
LM nokasaTernb Obin 3arKCMpPOBaH B YCIOBUSAX KOHTPOMBHOMO arpodo-
Ha KOHTPOJSIbHOro BapuaHTa - 32,51, a HanbonbLumin 46,2 r B 7-M BapuaHTe
B ycnosusix arpocoHa N, P, K. Tpn npuMeHeHnn Tonbko BHEKOPHEBOTO
6e3 MuHepanbHbIX yoobpeHun (kopHeBoro nutaHus) macca 1000 3epeH
Obina paBHa ot 32,3 go 36,7 1, B ycnoBusx arpodoHa C NpUMEHEHUEM
MUHepanbHbIX yaobperun ns pacyéta N, P, K, kr/ra - 42,1-45,8 r B cpen-

Hem arpodoHe 1 43,2-46,2 r B ycr|0|3|/|;|§)<0 a4r5po38p0Ha N, 5oPgoKe, Kr/ra. Mpu
HabnaeHUn pasHULbl Mexay BapyaHTaMmyn HanbonbLUnIM NokasaTenb Ha-
6rrogancsa nNpv NPUMEHEHNM BHEKOPHEBOIO MUTaHWS A0 DOPMUPOBAHMS
draroBoro nmcTa B 5-sapuaHTax BO BCEX YCINOBUAX MUHEpParibHOro nuTa-
Hu1s (arpodoH) COOTBETCTBEHHO. B 3aBMCMMOCTM OT yCcnoBuii MuHeparb-
HOro NUTaHWsi B 5-BapuaHax AaHHbIN Nokasatens coctaBun 35,5, 45,4 n

459r.
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KonnuecTtBo Genka B 3epHe 1 €ro ka4yecTBO 3aBUCAT OT Tpex (hakTo-
POB: MOYBEHHO-KNMMATUYECKMX YCIOBMI, Bronormm copta u npumeHsie-
MbIX arpoTexHudecknx meponpuatun. CogepxaHue obuiero 6enka B Ba-
praHTax ¢ MPUMEHEHNEM BHEKOPHEBOIO NUTaHUSA JOCTOBEPHO OTNMYaNoch
OT KOHTPOJBLHOIO BapmaHTa, T.€. BHEKOPHEBas NogKkopMKa obecneynsana
yBENUYeHne copepxxaHus Genka B 3epHe O3MMOW MueHuubl. 1o nony-
YeHbIM pesyrnbTatam OblNo onpeferieHo, YTo HavMeHblluee CoaepXaHve
6ernka B arpodoHax coctaBumo 12,4 % B KOHTPOSIbHOM BapuaHTe HaLLero
onbiTa, a HanbonbLuee 3HaveHne 16,8 % B 7-m BapyaHTe B yCrOBUSAX MU-
HepasnbHoro nutaHua N, P K. kr/ra.

Mpn 3TOM YCTAHOBIEHO, YTO copepxaHue obuiero 6enka B 3epHe 03u-
MOW MLUEHNLIbI Ha KOHTPONIbHOM BapuaHTe B YCroBusx arpodoHa 6e3 mu-
HeparnbHbIX YyAo6peHui coctaBnno 12,4%, Ha BapyaHTax C NpUMeEHEHNEM
BHEKOPHEBOW noakopMku ot 12,7 no 13,7 %, 7. e. Ha 0,3-1,1 % Gonblie
KOHTpOnb. Takke OnNpegenuriocb, YTO B YCMOBUSAX arpodoHa C MuHe-
panbHbiM nutaHmem Ny P, K, Kr/ra AaHHbIA nokasaTterlb B KOHTPOSbHOM
BapuaHTe coctaBun 13,9 %, B BapuaHTax C BHEKOPHEBOW MOAKOPMKOW
14,2-15,8 %, a B ycnosusix mMuHepasibHoro nutanus N, P K. kr/ra -
14,9-16,8 %, 10 ectb Ha 0,4-2,3 % 6onblwe. Mo ntoram pesynbTaos
TPEeXSIeTHMUX NCCreA0oBaHWIN BHEKOPHEBas MOKOPMKa B YCIOBUSIX arpodo-
HoB Ny P, K, kr/ra n N, P, K. Kr/ra nonoxvrensHo noenusna Ha copep-
XaHue obuiero 6enka B coctaBe 3epHa 03MMOW MLLEHMLbI MO CPABHEHUHO
C KOHTPOIbHbIM arpodOHOM, 0COBEHHO CpaBHUTENBbHO MONOXUTENbHbIE
pesynbTaTthl ObIM 06HapYeHbl BO 2; 5 n 6 BapuaHTax.

KonnuyecTtBO KrnerkoBWHbI B 3€pHE M3MEHSETCH B 3aBUCUMOCTM OT Bro-
norn4yecknx OCOBEeHHOCTEN copTa, KOJIOTMYECKMX YCMOBUNM, B KOTOPbIX
pacTeT niweHnLa, 3KoNorm4yecknx pakTtopos, TEXHONOIMYECKMX NPUEMOB.
Mo pesynbTaTam KONMMYECTBO ChIPON KINENKOBUHBLI B 3epHe korebanoch oT
22,6% po 30,2%. HanmeHbliee copepxaHue KIemkOBUHbI OBHapyXeHO
B KOHTpoOse, T.e. B BapuaHTe 6e3 ygobpeHun, Torga kak B BapuaHTtax ¢
NCMNOMb30BaHNEM BHEKOPHEBOIO NMUTaHWS HAbMAanock yBenmyeHme Ko-
NnYecTBa KrenkoBuHbI B 3epHe. HanmeHbllee cogepXaHue KnenkoBuHbI B
arpodpoHax coctaBuno 22,6% B KOHTPOSIbHOM BapyaHTe HaLlero onbiTa,
a Hanbornblee 3HaveHne 30,2 % B 7-M BapmaHTe B YCNOBUSAX MUHeparb-
Horo nutaHus N, P, K. kr/ra.

3akntouyeHue. PocT LeH Ha MnHeparnbHble yaobpeHns B CenbCKOM XO-
341CTBE, B TOM YMCIie Ha MNeHULy, SBNSeTCs OOHON U3 BaXKHENLLMX Npo-
6rieM MOBbILIEHNST YPOXKANHOCTW, N OOHOW U3 OCHOBHbIX 3a4a4y CerogHs
ABMSIETCA CHWXKEHME KONMMYecTBa MPUMEHSIEMbIX MUHepanbHbIX yaobpe-
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HWW 32 CHET BHEKOPHEBOIO NUTaHUS. Y CTAHOBSIEHO, YTO YPOXKaNHOCTb MLuUe-
HULbI Gbina Ha 2,14 T/ra BbllLe KOHTPOJSIbHOrO BapuaHTa Npu BHEKOPHEBOW
NMOAKOPMKE B hasbl KyLLeHUs, TpyOkoobpa3oBaHNs U KOMOLLEHWUS MLIEHW-
ubl. OTMEY€eHO, YTO BHEKOPHEBLIE MOOAKOPMKU LienecoobpasHo NpoBOAnTb
ABa pa3a B a3y KyllieHre 1 Bbixoda B TPyOKy B Te4eHne BereTaumoHHOro
nepuoga nweHunubl [Gllser et al. 2019]. B nccrnegosaHumn, npoBeaeHHOM
ydeHbIMU M3 BaHrmagelwckoro CenbCKOXO3SNCTBEHHOIO YHUBEPCUTETA,
ObINy onpeeneHo MONOXUTENbHBIN AO(EKT BHEKOPHEBOIO MUTaHWUS Ha
WHAEKC Nnowaib NIMCTbEB MLIEHMLbI, HAKOMNIIEHUSA CYyXOro BeLLecTBa u Co-
aepxanwue xnopodwunna (18,0-18,4), KonnyecTBo NPOAYKTUBHBIX CTEBNnen
Ha 1 m? (243-250), KonmMyecTBO konockoB (17 - 18), KONMYECTBO 3epeH B
konoce (47-48 1), macca 1000 3epeH (3,2-4,6 r) n ypoxanHocTb (3,01-3,03
T/ra) yBenNMYUnNnCb MO CPaBHEHMIO C KOHTPOSbHbIM BapuaHtom [Rahman
et.al., 2014].

B npoBegeHHbIX akcneprvMeHTax Obino onpegerneHo, YTo NOAKOPMKa
NNCTBEB Pa3nUYHbIMW BUOCTUMYNSATOPaMM MONOXUTENBHO MOBNUSANa
Ha maccy 1000 3epeH, cogepxaHue obuiero 6enka n Cbipo KIenkoBu-
Hbl 03MMOW MLUeHuLbl. XOTS HanMbonbLUWIA NokasaTenn Habnwoganucb B
YCroBusX (BbICOKOTO) MuHepasibHoro nutanms N, P K. kr/ra Ha Bapu-
aHTax B NPUMEHEHEM BHEKOPHEBOIO MUTaHWS Makpo-, U MUKPOYAOOpeHn-
AMKN B Kaxaytlo a3y BeretauMoHHOro nepuoga, 6bio yCTaHOBIIEHO, YTO
ONTMManbHOrO YPOBHS MOXHO OOCTMYb MO BCEM BblLLIENEPEYNCIIEHHBIM
nokasaTensm npyv ogHOKPAaTHOW MOAKOPMKE MUCTbEB 40 (HOPMUPOBaHUSA
dnaroBoro nucTa, B pesynbrate MMeeTCs BO3MOXHOCTb COKpaTUTb HOp-
My MUHeparnbHbIX yaobpeHun B 2 pasa.

Mo pesynbTatam 3-x NETHUX MCCnegoBaHUM GbINO YCTAHOBIIEHO, YTO
NMPMMEHEeHNe BHEKOPHEBOW MOAKOPMKM KOMMEKCHBIMU yaobpeHsamu npm
BO34eNbIBaHMM O3UMON MLUEHULbI B YCINIOBUSAX KOHTPOMbHOrO arpodoHa
(6e3 npumeHeHnst yaoobpeHuin) NONOXUTENBbHO MOBMMANO Ha obwee pas-
BUTUE (Ha BCe nokasaTenu) No CPaBHEHWNM C KOHTPOSIEM, NOMyYeHHbIE pe-
3ynbTaTbl HE COOTBETCTBOBaNM TpeboBaHnsaM. [NpruMeHeHe BHEKOPHEBON
NMOAKOPMKM A0 (POPMUPOBaHMSA hraroBOro imcta KOMMekcHeIM1 yaobpe-
Huamn IFO-COMBI FE + SHTolN'ymuH + IFO UAN 32 B ycrnoBusix arpodhoHa
CO CHWKEHMEeM MuHepanbHbix yaobpedunii Ny P, K. kr/ra Basoe, onpene-
NWcs B Ka4eCTBe 3KOHOMUYECKN ONTUMarnbHOro BapuaHTa.

B 3akntoyeHnn criegyeT OTMETUTD, YTO B YCIOBUSX CBETIIO-CEPbIX MOYB
NP1 BHOCEHUU yA0OpeHnin noa o3nmyto nweHnuy B konmyectse 50% (NPK
90:45:30 kr/ra) ot konmyecTBa TpaguumMoHHbIX HopM (NPK 180:90:60 kr/ra),
a Tak e Npv NCMONb30BaHMUN XNOKNX CYCMEH3NOHHbIX NpenapaTtos, 060-
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raweHHbIX Makpo- M MUKPO3MEMEHTaMU PasfnMYHbIX KOMMOHEHTOB Obin
onpegerneH addeKT 3KOHOMUM MUHEpPanbHbIX YAOOPEHUI, NOBbILLEHNS
YPOXXanHOCTU U KayecTBa 3epHa. [NogkopMka 03MMON MLLEHNLIbI CYCNEH3N-
AMUN Pa3NNYHbIX KOMMOHEHTOB B (ha3dy OCEHHErO KyLLeHust, B nepuog obpa-
30BaHUA pnaroBOro fMcTa v Nocre KomnoLeHns NONOXNTENbHO NoBNMsAna
Ha HaTypHbI Bec 3epHa (42,9; 43,7; 36,8 r/n) n konn4ectBo berka B 3ep-
He (1,2; 1,2; 1,1%) B CpaBHEHUN C KOHTPOIEM.
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A6payasumoB A.M., BacdhoeBa M.B.
KapLUMHCKNIA MHCTUTYT Mppuyraumm n arpotexHonormn, r. Kapwwu, Y3tekucrat.

XAMNbIPAKTbI YCTEME KOPEKTIH APKACbIHOA KY3[IK BUOAN
ACTbIFbIHbIH CAMNA KOPCETKILLUTEPIH XXAKCAPTY

Tyninpeme: 3epTTey GapbicbiHAA Ky34iK )Kymcak buaangbliH, kanbipakTbl yCTEME
KOpeKTi ceby Mep3iMi MeH HOpPMacbIHbIH aCTbIKTbIH TEXHOMOMMAbIK canacbkiHa
acepi 3epTTenai. OpTypni BUOCTUMYNSTOPNAPMEH XanblpakTbl a3blKTaHAbIPYAbIH
1000 poHHIH canMarbliHa, Xanmnbl aKybl3OblH >XoHe LUMKi TMHTEHHIH Ma3MyHbIHA
OH acepi atan eTingi. >XyMbICTbIH MpakTUKarnblK HOTWKENepi allblk cyp Tonbipak
XardarbiHaa Ky3gik OvpanFa ThIHAWTKbILTapAbl eHridy kesiHae AaCTypri HopMma-
napabii (NPK 90:45:30 kr/ra) 50% (NPK 180:90:60 kr/ra) menwepinae, coHaamn-ak
OPTYPIi KOMNOHEHTTEPAIH MaKpO- XXaHe MUKPOJANeMeHTTepiMeH BanbITbinFaH Cyi-
bIK CyCMeH3usl npenapaTTapbiH KongaHy kesiHge MuHepangbl ThIHaWTKbILTapabl
yHemaey, acTblKTblH ©HIMAiNiri MeH canacblH apTTblpyAblH acepi aHblKTangbl.
Kyanik Gupgangbl ap Typri Kypamaac CycrneH3usnapMeH Kyari KOMCbITy Ke3eHiHae,
XanayLua xanblpak, Ty3y xaHe MacakTaHy kesiHae GakbinaymeH canbiCTbipFaHaa
OoHAe OdHHIH Tabufn canmarbiHa (42,9; 43,7; 36,8 r/n) xeHe akybl3 MerepiHe
(1,2;1,2; 1,1%) oH acep eTTi.

TyniHpi ce3pgep: ovaan, TyGipnik asblk, AoH canackl, 1000 AoHHIH canMarbl, OoH-
HiH BMOCTUMYNATOPLI, A9HHIH TaOWFN canMarbiHbIH KOPCETKILL.

kkk

Abduazimov A.M., Vafoeva M.B.
Karshi Institute of Irrigation and Agricultural Technologies, Karshi city, Uzbekistan.

IMPROVEMENT OF QUALITY INDICATORS OF WINTER WHEAT GRAIN
THANKS TO LEAF EEDING

Abstract. In recent years, wheat has been grown on 221 million hectares of land
around the world, and the total yield is 769 million tons as a result of modern
intensive technologies. Foliar feeding of wheat with various components of macro-
and microelements, along with the saving of basic mineral fertilizers applied to
the soil, increases the efficiency of their assimilation by the plant, increases yield
and improves grain quality. In our experiment, we studied the effect of the timing
and rates of foliar application of winter soft wheat on the technological quality of
the plant. Although the highest indicator was observed when there was a high
agrophone and top dressing in each phase of the growing season, it was found
that the optimal level can be achieved for all of the above indicators with a single
top dressing of leaves before the appearance of flag leaves, with a 2-fold decrease
in mineral fertilizers. The practical results of the work are that in conditions of light
gray soils when fertilizing for winter wheat in the amount of 50% (NPK 90:45:30
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kg/ha) of the amount of traditional norms (NPK 180:90:60 kg/ha), as well as when
using liquid suspension preparations enriched with macro- and microelements of
various components, the effect of saving mineral fertilizers, increasing the yield
and quality of grain was determined. Feeding winter wheat with suspensions of
various components during the autumn tillering phase, during the formation of the
flag leaf and after heading had a positive effect on the natural grain weight (42.9;
43.7; 36.8 g/l) and the amount of protein in the grain (1.2; 1.2; 1.1%) in comparison
with the control.

Key words: wheat, spike, grain, feeding, suspension, quality, protein, gluten,
weight of 1000 grains, natural weight indicator.
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ASSESSMENT OF THE WATER QUALITY OF THE BIG
ALMATY RIVER IN THE INFLUENCE ZONE OF ALMATY BY
MICROBIOLOGICAL INDICATORS

Abstract. The article presents data on discharges of pollutants into surface water
bodies of Almaty region. It has been shown that large volumes of discharges of
insufficiently treated wastewater degrade the ecological state of river ecosystems
and reduce the quality of natural water. The purpose of the study was to assess
the water quality of the Big Almaty River in the influence zone of Almaty by
microbiological indicators. The results of physicochemical as well as microbiological
analyses of the Big Almaty River water are presented. As a result of the studies,
the dependence of the number of common saprophytic bacteria, common coliform
bacteria and coliphages on the chemical composition of water, hydrological and
weather conditions was revealed. A comparative analysis of water quality in the
upper and lower reaches of the Big Almaty River was carried out. A positive
correlation was found between the number of saprophytic bacteria and water
levels, between saprophytic bacteria and water flow rates, saprophytic bacteria
and precipitation levels. A reproducible increase in the number of coliphages in the
subglacial period has been established. A negative correlation was found between
the number of coliphages and mineralization, the number of coliphages and water
temperature. The results obtained can form the basis of the information base for
making decisions on the implementation of environmental protection measures
aimed at reducing the level of pollution of water bodies.

Keywords: water quality, surface water bodies, water pollution, river,
microbiological indicators, hydrochemical indicators.

Introduction.

Of the surface water bodies, rivers are most often used for the
purpose of water supply. In Kazakhstan, 30% of all water supplied by
water pipelines does not meet sanitary standards. One of the reasons
for this situation is the low quality of surface water bodies [1]. The quality
of water supplied for water supply should comply with the sanitary and
epidemiological requirements established by regulatory legal acts in the
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field of sanitary and epidemiological well-being of the population [2].

Only 58% of the surface waters of Kazakhstan are formed on the
territory of the Republic, the rest come from the territory of neighboring
states. A number of water bodies of the country faced a deterioration in
water quality. According to the results of observations for 2021, the quality
of water in 32 water bodies is classified as poor class, and in 28 water
bodies it is classified as the worst class [1].

Given the danger of microbiological contamination of surface water
sources for both drinking and cultural purposes, strengthening control
over the quality of surface water is of particular relevance.

Almaty city is provided with water from 4 main sources: the Big and
Small Almaty rivers, as well as from underground water intakes of the
Almaty and Talgar fields [2].

Over the past decades, the pace of construction of residential facilities
without developed communal infrastructure has intensified in the Big Almaty
River zone. Along the Big Almaty River there are hundreds of buildings
that do not comply with environmental standards, construction is carried out
in violation of the country’s legislation, which makes it relevant to conduct
comprehensive monitoring of the Big Almaty River ecosystem [3].

The development of industry and communal services in the city led
to an increase not only in water consumption, but also in water disposal.
Large volumes of discharges of insufficiently treated wastewater impair
the ecological state of river ecosystems and reduce the quality of natural
water. In this regard, a comprehensive study of microbiological indicators
of river water quality in zone of influence of a large industrial center, as
well as factors affecting microorganisms in the ecological system of the
Big Almaty River, is relevant.

The purpose and objectives of the work:

- assessment of water quality of the Big Almaty River in the influence
zone of Almaty by microbiological indicators;

- identify the dependence of the number of common saprophytic
bacteria, common coliform bacteria and coliphages on the chemical
composition of water, hydrological and weather conditions;

- conduct a comparative analysis of water quality in the studied flows
of the Big Almaty River.

Research objects and methods

Object of research: the Big Almaty River, flowing through the territory of
Almaty city and the Almaty region. Big Almaty River is a right-bank tributary
of the Kaskelen River, the length of the watercourse is 96 km, and the
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catchment area is 425 km?2. Like all rivers of Almaty city, Big Almaty River
is @ mountain river; according to the type of nutrition and runoff, a merger
of three currents flowing under the front is formed - two powerful moraines
of glaciers. The river basin is located in different zones - mountain, flat and
transitional foothill. The Big Almaty River is affected by surface runoff from
utilities, industrial enterprises, wastewater from horticultural associations,
storm runoff from urban areas, as well as a significant recreational load.

In recent years, the waters of the river from the category of “very clean”
have moved to the category of “moderately polluted,” which indicates the
impact of constant anthropogenic load on the watercourse and the loss of
the river ecosystem’s ability to self-clean [4-5].

Studies of the waters of the Big Almaty River were carried out from
February to May 2023 in accordance with ST RK ISO 5667-6-2017
“Water quality. Sampling. Part 6. Guidelines for Sampling from Rivers and
Watercourses.” All analyses were carried out in accordance with ST RK
3468-2019 “Methods of sanitary and microbiological analysis of surface
water bodies” [6].

The work was carried out in the laboratory of the Department of
Chemistry, Chemical Technology and Ecology, microbiological analyzes of
the samples were carried out in the accredited testing laboratory of Almaty
Technological University Research Institute of Food Safety.

Samples were taken for microbiological studies (total number of
saprophytes, total coliform bacteria and coliphages) - in the upper
(Bostandyk district of AImaty) and lower (Alatau district of Almaty) currents
of the Big Almaty River. Samples were taken from the surface horizon
(depth 15 cm) at 9 a.m. Table 1 presents the sampling setpoints.

Table 1 - Sampling

Main objects of anthropogenic
impact

Denomination

1 sample. On the borders of
Bostandyk and Auezov districts,
above Satpayev street

Garden associations, urbanized
territories of Almaty city

2 sample. In Alatau district,
below Zhanaarka street

Industrial zone

Research methods
For water sampling, both reusable and disposable sterile dishes
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are used. Reusable is made of materials that withstand dry heat and
autoclaving. Water intake containers are closed with tight plugs and a
protective cap made of foil or thick paper.

Microbiological parameters of water quality were determined in the
samples.

From open water bodies, samples are usually taken from a depth of
10-15 cm from the surface, and from shallow water sources - at a level of
10-15 cm from the bottom.

Microbiological indicators. Total saprophytic bacteria were determined
by seeding on fish-peptone nutrient agar, with an incubation period of
24 hours, at a temperature of 37°C; total coliform bacteria (TCB) were
determined by the titration method, with growth on lactose-peptone
medium (incubation for 24 hours, at a temperature of 37°C), seeding on
Endo agar (incubation for 24 hours, at a temperature of 37°C) and passage
into Giss medium with lactose (incubation for 24 hours, at a temperature of
37°C); coliphages were determined by the titration method, with growing
on meat-peptone broth with washing off the E. coli K 12 + strr culture
(incubation for 24 hours, at a temperature of 37°C), seeding on nutrient
agar with washing off the E. coli K 12 + strr culture (incubation for 24
hours, at a temperature of 37°C).

All' microbiological indicators were determined according to the
methods recommended by ST RK 3468-2019 “Methods of sanitary and
microbiological analysis of surface water bodies” [6-7].

Results and discussions

Microbiological indicators

General saprophytic bacteria is one of the laboratory sanitary and
hygienic indicators indicating the “total number of microbes” in 1 ml of
river water, 1 g of soil or 1 m of air grown on fish-peptonnomagar in 24
hours at a temperature of 37 °C. The composition of saprophytic bacteria
with these characteristics is extremely numerous and diverse, but
taxonomic groups are not determined, since the purpose of this analysis
is to determine the “total number of microbes.” Saprophytic bacteria are
extremely widely present in the surface layer of soil and water in bodies
of water rich in organic matter. The microbial population of wastewater is
also huge, which causes the constant decomposition of the components
of these waters [8-11].

The dynamics of saprophytic microorganisms during the studied period
in the investigated flows of the Big Almaty River in the zone of influence of
Almaty is presented in Table 2.
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The distribution of saprophytic bacteria between February and May
2023 can be characterized as dynamic. A significant variation in the
number of saprophytic bacteria relative to the average value per month
indicates unpredictable changes associated with the processes of channel
deformations or with anthropogenic impact.

Monitoring of observations and studies performed using a single
methodology, taking into account the analysis of comparable time periods
from February to May 2023 (in the context of each month), climatic
factors, unauthorized discharges, and other conditions, made it possible
to determine the dynamics and draw conclusions for each month of
observations (Table 2).

Table 2 - Change in the number of saprophytic microorganisms
in the Big Almaty River in influence zone of Almaty city
KonnuecTtBo canpodutHbix 6aktepun (KOE/1 mn) no
mMecsuam

Period Sample 1

(month) | (On the borders of Bostandyk

and Auezov districts, below
Satpayev street)

Sample 2
(In Alatau district, below
Zhanaarka street)

February 60 50
March 270 190
April 290 330
May 370 340

The results of studies in the context of each month showed the following.

In the upper studied course at the borders of Bostandyk and Auezov
districts, below Satpayev Street, the concentration of saprophytic bacteria
in the ice period (from February to March) averaged 55 KOYe/1 ml, the
limits of fluctuations in the content of saprophytes are also not large, which
is explained by the lack of soil and pollution in the water, since the river
mirror is covered with ice.

In March, there was an increase in the concentration of saprophytic
bacteria by almost five times and amounted to 270 KOYe/1 ml, which was
a high indicator, as in April. In March, the number and size of margins
increases and with meltwater there is an active flow of soils and pollutants
into the river. In April, the concentration of saprophytic bacteria practically
does not change compared to March. This is due to a slight change in the
water level during the month. If the difference in water levels in the river in
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March was 403 cm, then in April only - 150 cm, therefore, the bulk of soils
and pollutants with flood waters arrived in March and Apiril.

In May, the concentration of saprophytic bacteria increases one and
a half times, compared with April. This is due to the ingress of soils and
pollutants with flood waters.

Thus, based on the results of monitoring the entire study period from
February to May, it follows that the number of saprophytic bacteria increased
in March, April and May.

In the lower studied course in the Alatau region, above Zhanaarka Street
in February, the concentration of saprophytic bacteria is notlarge and is equal
to 50 KOYe/1 ml, which is explained by the lack of soil and pollution in the
water, since the river mirror is almost covered with ice. However, in March,
there is a fourfold increase in concentration - 190 KOYe/1 ml, compared
to February, which indicates the ingress of pollutants into non-large edges
formed closer to the beginning of the month. In April, the number and size
of the edges increases, ice drift begins and with meltwater there is an active
flow of soils and pollutants into the river, as evidenced by a further increase
in the concentration of saprophytic bacteria compared to the ice period
in February and March. In May, the concentration of saprophytic bacteria
practically does not change, which is also associated with an increase in the
active intake of soils and pollutants.

To assess the impact of water quality, a comparison was made of the
number of saprophytic bacteria in the two studied river flows.

In February, the content of saprophytic bacteria of the upper studied
course slightly exceeds the content of saprophytic bacteria of the lower
studied course of the river, this is due to the flow of wastewater. In March,
the content of saprophytic bacteria of the upper reaches of the river exceeds
the content of saprophytic bacteria of the lower reaches of the river, which is
explained by the ingress of a large number of humic pollutants into the water
during channel deformations. In May, the content of saprophytic bacteria of
the upper reaches of the river slightly exceeded the content of saprophytic
bacteria of the lower reaches of the river, which is explained by the ingress
of a large amount of humic pollutants from flood and rainwater.

Common coliform bacteria

Common coliform bacteria, being the most important indicator of water
quality, carry information about pollution of the reservoir due to economic
activities. The results of monitoring the change in the number of total
coliform bacteria in the studied flows from February to May 2023 are
presented (Table 3).
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Table 3 - Change in the number of total coliform bacteria in the
waters of Big Almaty River in in influence zone of Almaty city

Coliform count (KOYe/100 mL) by month
Sample 1
Period (On the borders of Sam_plg 2
(month) I_30§tandyk and Auezov (In Alatau district, below
districts, below Satpayev Zhanaarka street)
street)

February 20 30
March 22 25
April 21 19
May 35 37

The results of studies in the context of each month showed the
following.

High concentrations of coliform bacteria and large ranges of fluctuations
in their number indicate large volumes of discharge, concentrated
household wastewater. In the upper studied course of the river in February,
the number of coliform bacteria is low and the limits of fluctuations in the
numerosity of the studied period (from February to May) are also small.
Throughout the flood period (March, April), the concentration of coliform
bacteria is quite stable and indicates the entry of pollutants from the entire
surface of the catchment with melt and flood waters, including from filtration
fields where partially treated household wastewater is transported. In May,
there is an increase in water content, but the concentration of coliform
bacteria does not decrease, which is associated with an increase in the
intake of pollutants, including wastewater.

During the entire observed period, the number of coliform bacteria and
the limits of fluctuations in their number are not significant, which indicates
the absence of the influence of domestic wastewater. During the studied
period of the upper course of the river, the number of coliform bacteria
remains stable, which is explained by the high quality of wastewater
treatment.

In the lower studied course, the number of total coliform bacteria is
unstable. Despite the ingress of pollutants from the catchment surface
into the rims of ice on the river in February, the increase in the number of
coliform bacteria is associated with the discharge of untreated wastewater.
In March and April, the number of total coliform bacteria compared to the
previous month (February) is significantly lower, which is associated either
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with a decrease in wastewater volumes or with an improvement in the
quality of wastewater treatment.

In May, due to the highest levels and discharges of water for the entire
study period and the ingress of pollution from the entire surface of the
catchment, a jump in the number of coliform bacteria is due compared to
the previous period. Thus, pollution of the river with domestic wastewater
occurred practically throughout the entire observed period. However,
the most critical was May, when the numbers of coliform bacteria were
exceeded.

To assess the influence of water quality, a comparison of the number
of coliform bacteria in the two studied river reaches was made. Thus, the
number of common coliform bacteria below the city indicates that the main
pollution of the river by the sewage waters of industrial utilities in the city
occurred in May.

Coliphage

When assessing the ecological state of rivers, the study of water
pollution by coliphages is of great practical importance, since they indicate
long-term water pollution by household wastewater (Table 4) [12].

Table 4 - Change in the number of coliphages in the waters of Big
Almaty River in influence zone of Almaty city
Coliphages (BOYe/100 mL) by month
Sample 1
Period |(Ontheborders of Bostandyk
(month) |and Auezov districts, below
Satpayev street)

Sample 2
(In Alatau district, below
Zhanaarka street)

February 5 9
March 1 3
April 3 2
May 15 11

In February, the number of coliphages of the lower reaches of the river
slightly exceeded the number of bacteria of the upper reaches of the river,
which is associated with the discharge of wastewater of the upper course
of the river under study.

In March and April, the number of coliphages of the upper and lower
reaches of the river practically does not differ, which indicates insignificant
inflows of pollutants throughout the river. In May, water levels increase,
and there is an increase in coliphages in the upper studied reaches
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of the river, which is associated with both dilution and an increase
in wastewater inflows. In the lower reaches in May, water with a large
number of coliphages, from the area of the upper studied reaches passing
downstream, is diluted, which leads to a decrease in the number of
coliphages of the lower reaches of the river.

Thus, the change in the number of coliphages in the water area of
the river does not depend on weather conditions, but varies depending
on the volume and amount of wastewater from both city enterprises
and settlements located in the area of the studied reaches. However,
the highest concentrations of coliphages of both the upper and lower
reaches of the river were recorded in February, which is associated with
low water temperature, high concentration of dissolved oxygen and high
mineralization, as well as in May, due to an increase in water content in
the Big Almaty River.

Correlation analysis revealed a direct relationship between the
concentration of coliphages and mineralization (k = 0.74); between the
concentration of coliphages and the amount of dissolved oxygen (k =
0.81). The inverse relationship between the concentration of coliphages
and water temperature (k = - 0.89) (Table 5). This can be explained by the
following reasons: an increase in the concentration of E. coli, in the cells of
which this virus multiplies; increasing the concentration of potassium and
magnesium ions required for phage adsorption; slowing down the process
of self-purification of water.

Table 5 - Significant rank correlation coefficients between
microbiological indicators of water quality and weather conditions

Indicators/ Water Water Precipitates
weather Water levels .
. temperature discharges levels

conditions
Saprof. 0.40 0,72* 0,69% 0,61
bacteria
Common
Coliphoras. -0,11 -0,42 -0,40 -0,21
bacteria
Coliphages -0,89* -0,29 -0,39 -0,34

- links to reproducible characteristics noted.
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Hydrochemical indicators

In the course of the work, a comprehensive study of the following
hydrochemical indicators of water was carried out: temperature, value
of pH, suspended solids, mineralization and hardness. Hydrochemical
indicators of the water quality of the Big Almaty River were determined
by laboratory methods, subject to the rules for sampling and storage of
samples.

Water temperature is an indicator that largely determines the nature
of hydrochemical and hydrobiological processes, and can be considered
as an indicator of anthropogenic impact on the river system, especially in
the period with negative air temperature [13]. The water temperature in
the Big Almaty River will not change during the ice period - 0.1°C (from
February to March), when unstable ice cover is observed on the river. In
April, with an increase in air temperature to an average of 5-10°C and
the development of the flood process, the water temperature increases
to 3°C. In May, in the last phases of the flood and a gradual increase in
air temperature to 20-25°C, the water temperature is 10-15°C (Figure 1).
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Figure 1 - Change in water temperature in Big Almaty River in the studied
reaches from February to May 2023 (averaged values)
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Figure 2 - Change in pH in Big Almaty River from February to May
2023 in the studied reaches (averaged values)

Thus, the pH during the entire study period (from February to May)
varies slightly — 7.6-8.2 pH units and is determined by the hydrological
and hydrochemical regimes of the river and weather conditions in the river
basin (Figure 2).

Suspended solids. In river water in the upper studied reaches, the
content of suspended matter in the subglacial period is not large: in
February - at the limit of detection, in March - there is a slight increase
in the concentration of suspended matter, which is associated with the
ingress of pollutants from meltwater during the pre-flood period, which is
characterized by minimal discharges and their gradual increase. In April,
there is a sharp increase in the concentration of suspended solids - 15
times, which is associated with the intake of pollutants with the flow of melt
water. In May, which is characterized by a gradual decrease in flood flows,
the concentration of suspended solids also decreases.

To assess the impact of water quality, the concentrations of chemical
contaminants of the upper and lower studied reaches were compared.

Thus, the content of suspended solids in the river water in the upper
studied reaches in February, when the river mirror is partially covered with
ice, is at the limit of detection: during the flood period, the concentration
increases sharply, which is associated with the ingress of pollutants from
the entire surface of the catchment with meltwater.
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In the lower studied reaches, in February, the concentration of
suspended solids was below the detection limit (Table 6). In March, there is
a sharp rise in concentration below the city - 10 times, which is associated
with wastewater discharges. Since water consumption in March is small,
even discharges of small volumes of polluted wastewater could give such
a sharp increase.

Table 6 - Change in suspended solids content (mg/dm?) in the upper
and lower studied reaches in the period from February to May 2023
in Big Almaty River

Sampling point February March April May
Sample 1
(On the borders of
Bostandyk and Auezov >3 9 68 70
districts, below Satpayev
street)
Sample 2
In Alatau district, below >3 90 76 59
Zhanaarka street

In April, the concentrations of the upper and lower studied reaches
of the river practically do not differ, which is due to the influx of a large
amount of suspended solids both in the upper studied reaches and in the
lower one with melt waters. In May, the concentration of suspended solids
is 21 mg/dm higher, which is associated with the arrival of a large number
of suspended solids from the catchment surface.

Thus, the concentration of suspended solids for the entire study period
(from February to May) in the lower study reaches significantly exceeds
the concentration of substances of the upper study reaches of the river in
March.

Mineralization. In the pre-flood period, when the flow is just beginning
to form, mineralization practically does not change (Table 7). A slight
increase in discharges at the beginning of the flood (early April), due to
snow melting, does not lead to a decrease in mineralization, since the
discharges have changed slightly, and the flow of pollutants from the
entire surface of the catchment is active. In May, mineralization decreases
by 44%, which is associated with an intensive increase in river discharges
due to the flow of melt water.
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Table 7 - Mineralization change (mg/dm?) in the upper and lower
studied reaches in the period from February to May 2023 in Big
Almaty River
Sampling point February | March April May
Sample 1
(On the borders of
Bostandyk and Auezov 166 168 174 95
districts, below Satpayev
street)
Sample 2
In Alatau district, below 210 194 178 78
Zhanaarka street

The correlation analysis revealed a negative relationship between
mineralization and water levels (k = -0.70), between mineralization and
water flow rates (k = -0.67). Thus, mineralization has a pronounced
seasonal character. During the flood period, when the flow rates reach
maximum values, the concentration of mineral salts is the lowest. Since
the content of mineral salts in the Big Almaty River does not exceed 200
mg/dm?, the river waters are low-mineralized.

To assess the impact of water quality, the concentrations of chemical
pollutants of the upper and lower reaches were compared.

Mineralization in the lower studied reaches on average exceeds
mineralization in the upper studied reaches by 30 mg/dm3. Thus, the
difference in mineralization concentration indicates the influence of
wastewater from urban enterprises. In April, the concentration in the
reaches above and below the city practically does not differ, which is
associated both with the influx of pollutants from the entire surface of the
catchment of the upper and lower studied river reaches in the city, and
with an increase in water content. The water level in April was exceeded,
which caused a large dilution of wastewater. In May, water levels and
discharges continue to increase, but the difference in concentrations also
continues to increase, and averages 19 mg/dm?, which indicates the flow
of various mineral salts with the city’s wastewater.

Thus, the mineralization of the lower studied reaches of the river
increased significantly in the ice period, when the levels and discharges
are not great.

Hardness. Similar dynamics has hardness. The increase in hardness
concentration is confined to the subglacial period, which is associated
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with low flow rates (Table 8). Minimum concentrations are observed in the
spring flood period, which is associated with an increase in river discharge.

Table 8 - Change in hardness concentration (mgeg/dm?) in the
upper and lower studied reaches in the period from February to
May 2023 in Big Almaty River

Sampling point February | March April May

Sample 1
(On the borders of
Bostandyk and Auezov 29 29 1,6 1,6
districts, below Satpayev

street)

Sample 2
In Alatau district, below 3,4 3,4 1,6 1,7
Zhanaarka street

During the subglacial period, hardness downstream of the river increases
by 16%. During the flood period, with an increase in water content, there is
practically no difference in the concentration of hardness in the upper and
lower reaches under study.

Thus, the hardness of the water in the river below the city during the ice
period, when the levels and discharges are not large, differs significantly
from the hardness of the upper studied river reaches, on average by 20%,
which indicates the flow of calcium and magnesium salts of wastewater from
urban enterprises. However, no significant differences in the concentrations
of hardness of the upper and lower studied reaches were found during the
study period.

It has been established that the waters in the Big Almaty River in the
upper studied reaches are low-mineralized and soft. The increase in
mineralization and hardness concentration is confined to the period when the
river discharges are not high. It was established that over the entire period
of the study from February to May, the concentrations of hydrochemical
pollutants did not increase evenly in the lower studied reaches of the river.

The concentration of suspended solids in the lower studied reaches
gradually increased, from 25% to 33%. The hardness did not change
throughout the study period of the lower river reaches.

Conclusions

The results of studies of the water quality of the Big Almaty River
on microbiological indicators in the upper studied reaches revealed
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a 3.5 times increase in the number of saprophytic bacteria in the ice-free
period, reproduced in the context of the studied period (from February to
May 2023), compared to the ice-free period, due to changes in weather
conditions;

A positive correlation was found between the number of saprophytic
bacteria and water levels, between saprophytic bacteria and water
discharges, saprophytic bacteria and precipitation levels;

There was no seasonal cyclical change in the number of total coliform
bacteria. The high variability in the number of total coliform bacteria in the
water of the Big Almaty River in the area of the upper studied reaches
indicates the random nature of the intake of household wastewater above
the city;

A reproducible increase in the number of coliphages in the subglacial
period has been established,;

A negative correlation between coliphage abundance and mineralization,
coliphage abundance and water temperature was found;

During the study period, a steady increase in the number of total
coliform bacteria of the lower reaches of the river was established, which
is associated with insufficient treatment of wastewater from municipal
treatment facilities;

A 10 times decrease in the number of total coliform bacteria of the
lower reaches of the river during the study period has been established,
which is most likely associated with the reconstruction carried out at the
treatment facilities.
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AxwmeTtoBa C.O., CyntaHrasumeBa I'.C.
Anmatbl TEXHOMNOrMANbIK YHUBEpPCUTETI, AnMaTbl K., KazakctaH

ATNIMATDbI K. bIKMAIN ETY AUMAFbIHAAFbI «YNIKEH ANIMATbI» ©3EH
CYbIHbIH MUKPOBUONOIMUANbIK KOPCETKILTEP BOUbIHLLA
CAMNACbIH BAFANAY

TyiHoeme. ©3eH 3KOXYyMENepiHiH 3KOMNOrvAnbIK >KardanbliH Kern Meriwepae Ta-
3apTbiNMaraH afbiHAbl Cyrap HalapnaTagbl XeHe Tabufn e3eH CynapbiHbIH ca-
nacblH Temengeteai. 3epTreyaiH MakcaTbl AnmaTthbl KanacbliHOarbl acep eTy aui-
MafblHAaFbl YNkeH Anmartbl ©3eH CyblHblH MWKPOOGMOMOrMAnbIK KepceTKiluTep
forbliHWa canacbiH 6aranay. YnkeH AnMaTbl ©3€H CyblHbIH (DU3UKa-XMMUSATbIK,
CoHAan-ak, MUKpoOMonorMsanbIK TangaynapbiHblH HOTWKENepi yCbiHbinFaH. 3epT-
Teynep HaTWXEeCIHOe XMMUSAMbIK CyAblH KypamblHAa >annbl canpoduTtTi 6akTte-
pusnap, konudopmapl 6aktepusnap MeH konudartap caHbl, rMapOnorusanbiK,
)KoHe aya pavibl xargannapbiHa Toyenainiri aHblktangbl. YrkeH AnMaTbl ©3€eHiHiH
XKOFapFbl XOHe TOMEHr aFbiCbiHAAFbl CyAblH canacbiHa CanbICTbipMarnbl Tan-
aay xyprisingi. CanpoduTTi 6akTepuanap caHbl MeH Cy AeHreni, canpoguTTi
BakTepuanap MeH Cy LWbIFbIHbI, CanpoduTTi GakTepusnap MeH XayblH-LiallblH
aeHreni Oip-GipimeH GannaHbiCkaH OH Koppenauusanblk GannaHbic 6onbin Ta-
Obinabl. My3 acTbl Ke3eHiHOe konudartapabiH CaHblHbIH kebetoi aHbiKTangbi.
KonudbartapablH CaHbl MeH CyAblH MuHepangaHybl, KonudartapablH CaHbl
MEH CyAblH TemnepaTtypacbl apacbiHAarbl Tepic Koppenauusanblk 6GannaHbic
aHbIKTanabl. AnblHFaH HOTWXENep Cy HbiCaHOApPbIHbIH NacTaHy OeHrehiH TeMeH-
petyre OafbiTTanFaH, TaburaTTbl KOpFay ic-LuapanapbiH icke acblpy OGOMbIHLLIA
wewimaep kabbingay ywiH aknapatTblk 6asaHblH HeridiHeH anbiHybl MYMKIH.
TywniHai cespep: cy canacekl, )XepycTi cynapsbl, CyablH TacTaHybl, ©3eH, MUKpobro-
NOrUSANbIK KOPCETKILLTEP, TMOPOXMMUSANBIK KOPCETKILLTEP.

Kk

AxwmeTtoBa C.O., Cyntanra3sueBa I'.C.
AnNMaTUHCKUIA TEXHONOTNYeCcKn yHuBepcuTeT, r. Anmarsl, KazaxctaH

OLIEHKA KAYECTBA BO[bl PEKU «BOJIbLUAA AIIMATUHKA» B 30HE
BINMUAHUA r. AIMATbI MO MUKPOBUONOIMMYECKUM NMOKA3ATENTAM

AHHOTauus. B ctatbe npeacTtaBreHbl AaHHble Mo cbpocam 3arpasHsoLMX Be-
LLLeCTB B MOBEPXHOCTHbIE BOAOeMbl AnmMaTuHckonm obnacTu. MNokasaHo, 4To 6onb-
wne obbembl COHPOCOB HEAOCTATOMHO OYMLLEHHBIX CTOYHbIX BOA YyXYALIAT 3KO-
TNOrMYecKoe COCTOSTHUE PEYHbIX 3KOCUCTEM U CHUKAIOT KAa4eCTBO MPUPOAHBIX BOA.
Llenbto ncecnegoBaHua siBMnach OLeHKa kavyecTBa BoAbl p. bonblas AnmvaTtuHka B
30He BnusHWSA . ANMaTtbl Mo Mukpobuonoruyeckum nokasartensam. MNpeacraBneHbl
pe3ynbTaTbl PUMKO-XMMUYECKMX, @ TaKkKe MUKPOBMONOrnyecknx aHann3os BOAbI
p. Bonblwasa AnmvaTuHka. B pesynbTate npoBeAeHHbIX nccreoBaHUn BbisiBrieHa
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3aBUCUMOCTb YMCMEHHOCTM OBLKMX canpodUTHbIX GakTepun, obLwmx konudopm-
HbIXx 6akTepuii 1 konndaroB OT XMMMUYECKOr0 COCTaBa BOAbl, MMAPOIIOrMYECKUX U
noroAHbIX ycrnoswuii. [poBeaeH CpaBHUTENbHbIV aHanM3 Ka4ecTBa BOAbl B BEPXHEM
N HWKHEM TeyeHusix p. Bonblaa AnmaTtnHka. OBHapykeHa NonoXuTenbHas Kop-
pensuMoHHas CBA3b MEXAY KONMMYECTBOM canpouUTHbIX B6akTepuii u ypoBHAMMN
BOAbI, MEXAY canpoduUTHbIMM BakTepnsmmu n pacxogamu BoAbl, CanpouUTHbIMA
BGaKkTepmsMn 1 ypoOBHEM OCaOKOB. YCTaAHOBMEHO BOCMPOU3BOAMMOE YBENUYEHUE
yYncneHHocTn komudparoB B noanedHeln nepuop. O6HapyxeHa oTpuuaTenbHas
KOppPEensuMoHHas CBA3b MeXAY YMCMEHHOCTBIO KOnMdaroB v MuUHepanusauuen,
YNCMNEHHOCTBIO KON aroB 1 TemnepaTtypon BoApl. [onyyeHHble pesynbTaTbl MO-
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KAOMWI T¥3blHbIH KbI3blJ1 CYUEK KEMITIHAET]
NOCTAIMBPUOHAbIK FTEMOMNO33re 9CEP ETY MEXAHU3MAEPI

Tyninpgeme. Byn wony makanaga Kbi3bln Cyhek KeMiringe nocTambproHabIK remMmo-
noa3 kesiHAe KaH >xacyluanapbiHblH NMHUSINapbIHa KaaMWUIA Ty3blHbIH 9Cep eTy Me-
XaHU3MIepi, HATWXKECIHAE KagMUI acepiHeH TyblHAaFaH Oy3binynap COHFbl 3epT-
Teyrnep HerisiHae kapacTtbipbinaabl. Kagmuii — kopllaraH opTagaH agam ar3acbiHa
€Hy apKbinbl TYpni aypynapabl TyablpaTbiH 6Te yIbl ayblp MeTans ekeHairi ken-
TEreH fbiNbIMU XXyMbICTapaa ganengaeHreH. Makanaga kagMum KOCbINbICTapbiHbIH
KbI3bIN CYNEK KeMIriHIH XacyLwanblk KypamblHa, acipece remonoaTukanblk ypaicke,
XacywanapablH anddepeHuusanaHybliHa acepi TangaHagbl. KagmunaiH xacyuia-
[Oafbl CTPECCTIK peakuusanapgbl, anonTo3apl xaHe KabbliHy ypAicTepiH Ko3abipy
apKbinbl reMonoasai 6y3y xxonaapbl kepceTinedi. Adam ar3acbiHAa KaH Heriari cy-
MbIK iLKi opTa peTiHAe Xypin )aTkaH 6apnbik ypAaicTepai peTreyre KaTbicaTbiH
©onfanabIKTaH, KaAMUAAIH reMOMNo33re XaHe KaH KypaMblHOafFbl XacyLlianapabiH
GanaHcblHa acepiH TYCiHyAH KOFaM [eHcaylblfblH cCakTay YLiH MaHbI3abinblfbl
ofapbl. KopLuaraH opTaga ayblp MeTanapbiH, Mernepi apTybiHa 6annaHbICTbl, Ma-
Kana fbifibIMU XeHe NpaKkTuKanbIK TYPFbIAaH ©3eKTi. 3epTTey HaTwxKenepi kagmuia
TY3bIHbIH YbITTbl 9CEPiHiH, MONeKynarnblk oHe XacyLuanblk AeHrerae xysere acy
XonaapblH TyCiHyre MyMKiHAIK 6epegi, 6yn e3 ke3eriHae aypynapAbiH angbiH any,
AmarHocTvkanay >xaHe MeguuuHanblk Taxipubeae >xaHa Tepanuanblk cTpaTerus-
napgpl a3iprey ywiH Heriz 6ona anagpl. 3epTTey XXyMbICbl GUONOrMs, IKOMOrus,
MeLMUMHA XoHe TOKCUKONOrnsl cananapbiHga MaHbi3gbl aknapaTrtap YCbiHbIM,
KagMUNAiH afam feHcayrnbiFbiHa KayniH 6aranayra yrnec Kkocagbl.

TyliiHdi ce30ep: kaoMuiA, reMonoa3, KbI3blfl CYMEK KEMIri, YbITTbIMbIK, KaH »Kacy-
Lwanapsbl

Kipicne. Kagmuin (Cd) — agam ar3acbiHga aypynapabld nanga 6onybi-
Ha ceben GonatbiH ynbl MeTann. KopliaraH opTtaga TonblpakTa, ayaja,
cyda ayblp MeTanngapabiH, COHbIH ilWiHAEe KagMUIA KOHLEHTPALUSCHIHbIH,
kebetoiHe GarinaHbICTbl, MeTannablH Tipi aF3anapfa YbITTbIbIK 9CEpiH
3epTTeydiH MaHbI3AblbiFbl KYH cavblH apTyda. Xanblkaparnblk kKatepni
icikTepi 3epTTey areHTTiriHiH ManimeTTepi 6orbiHWwa, Oyn ayblp meTann
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agaM ar3acbl YLWiH OipiHWi TonTarbl KaHueporeHaep Ti3iMiHe XaTKbi3bl-
naabl. OHbIH, 8cep eTyiHiH HaTuXeciHae ar3aga OyWpek, ekne, XbIHbIC
6e3nepiHiH, OyMpekTiH co3blnManbl aypynapbl, KaH XeHe KaHamHarbIv
XYMeCiHiH KaTepni icikTepi, ocTeonopo3s [1] cekingi kayinTti aypynap Tisimi
KanbinTacagpl. KblTan TypfblHAApbl apacbiHaa 3epTTey XKyprisin, kagMui-
OiH KaH KypamblHAA y3akK yakbIT O60Wbl KE34ECYiHiH, rMoKo3a KOHLEHTpa-
UMSICbIHBIH, AEHreniHe xaHe CoFaH GannaHbICTbl KaHT AnabeTiHiH KayniHe
acepiH aHblKTagpbl [2]. 3epTTey HaTMXeNnepiHe cyrieHe OTbIpbIn, aBTopnap
epecekTep YLWiH KagMninaiH y3ak Mepsimai acepi KaHaarbl rioKo3a AeH-
reriHiH >XoFapblnayblHa bIKAanbIH TUFI3iN, eKiHWi TUNTi KaHT guabeTiHiH
OaMyblHa 9Kenyi MyMKiH JereH KopbITbIHObIFA KEMreH. Yrbl MeTans Kop-
LIaFaH opTajda eHAipic kangblkTapblHaH, NeCTUUMATEP MEH TbIHANTKbILL-
Tapabl nanganaHyfaH, Typni KOKbIC YWiHAINEpiHeH XuHakTanagbl. Aybip
MeTarMeH nacTaHfaH Tonblpak NeH cy KorMarnapbl agam AeHcayrbiFbiHa
KaHama TypAe y3ak yakblTTa acep eTyi MyMKiH. AaM ar3acblHbIH, KOp-
LIaFaH OpTaHbIH biKNanbiHa ce3iMTan MyLUenepiHiH 6ipi — KbI3bll cylriek
KeMmiri. KbI3blfl Cyrnek Kemiri KypblibIMbIHbIH, epeKLuUeniriHe cankec TipLui-
NikKe MaHbI3abl KbIaMeTTepai atkapanbl. Herisri KblameTi — remonoas. [e-
MOM033 — Byn KaHHbIH 6apnblK opMarnblk 3rieMeHTTepi Ty3ineTiH, kenca-
TbiNbl BipkaTap ypaicTepain XubiHTbIFbl. CYMEKTIH KbI3bln keMiriHgeri ac,
MamaHZaHbaFaH xacylanap KaHHbIH XXeTinreH dopMarblK 3rieMeHTTepi
3pUTPOLNTTEP, NENKOUUTTEP, TPOMOOUMTTEPAIH Ty3inyiHe bactama 6ona-
Obl. XKacywa 6eniHyiHiH, )XoFapbl AeHreni Cyhek KeMIiriH yrbl 3aTTap MeH
pagvuaumsaFa cesimMTangplk KabineTiH apTTeipa Tyceai. Ayblp MeTangap,
NecTUUNOTEP XXoHe BHEePKaCINTIK XUMUASbIK 3aTTap Tamak, cy, aya apKbl-
nbl afF3ara TyCin, CyMek KemiriHiH kblameTiH 6y3aabl. byn 3atTap xacylwa-
napablH KanbinTbl XXyMbICbIHA TEPIC 8cep eTin, aHeMUs, NENKEMUS KaHe
Gacka ga kaHTy3iny ypaicTepiHiH aybiTKkynapbiHa akenegi [3,4].

Cd — aF3aHbIH, 9pTYypri MyLLENep XyMeciHe, acipece KaH acyLuanapbl
MEH CYMEK KeMiriHe ybITTbl 8cep eTyiHe GannaHbICTbl Kypaeni aKonorus-
NbIK, >X8He MeAuuMHanbiK Macerne TyablpaTblH ayblp MeTann. KagMmungiy
YbITThINbIFBI TEMOMNO3TUKANbIK, YpAicTepain Oy3binyblHaH, coHOamn-ak xa-
cylwanap MeH ynnanapiblH Tikenen 3akbimganybiHaH kepiHedi. Kagmui
GipHeLLe Herisri MexaHn3Maep apKbifbl KaH Ty3yre ybITTbl 8cep eTeqi. byn
a[ebuneTTik Wwonyaa cynek Kemiringeri 6acTel MaHbi3gbl YPAiC remMonoa3s
XacylwanapbliHa KagMui YbITTbIMbIFbIHBIH, 8Cep eTYiHiH Heri3ri MexaHn3m-
Aepi KapacTblpbinagbl.

3epTTey apictepi. 3epTTey mMakcaTbiHa calikec «Scopusy», «Web of
Science», «Google Scholar», «PubMed» oepekkopnapbiHaH TyniHAi ces-
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Aep apKbiribl XapusnaHFaH FbifibIMU XKyMbICTap xyreni Typae isgengi. Ty-
NiHAi ce3aep MeH TipKecTep aFbifiwbiH, OpbIC TingepiHe Ae ayblgapbinbin
KOngaHbInabl, onap: KagMuin, reMonoaTukanblK Kacylwanap, KagMmungin,
reMornoasre acepi, KaH aypynapbl, KagMuin TyablpaTblH e3repictep, To-
TbIFy cTpecci. 3epTTey TakblpbiObl BorbiHwa 100 - geH aca TynHycKanbIK
3epTTey Makananapbl TangaHabl XaHe HaTmkeciHae 20-Fa XyblK XXYMbIC
OCbl MakarnaHblH Herisi peTiHae TaHdanbin anbiHabl. Makananapgbl ka-
pacTblpy KesiHAe KondaHbiNFaH adicTep: a) cuctemaTtukanblk Wony: Ta-
KbIpbIMKa KaTbICTbl AepeKke3aep aHbIKTarnbIn, onapasiH agicHamachkl MeH
HoTWXenepi TangaHabl; 6) KpUTUKanbIK Tangay: ap 3epTTeyaiH agicHama-
NbIK acnekTifiepi MEeH KOPbITbIHABINAPbI CanbICThIPbINAbI; B) Takblpbinila-
nap 6onblHWA ToNTay: KAAMUAAIH reMornoasre acepi Typanbl agebueTreri
3epTTeynepaiH, HaTWXenepi apTypni acnekTinep GoiblHWa (Monekynsap-
nblK, MexaHu3magep, Xacywanbik auddepeHumnpoBka, anonTos xaHe T.6.)
TONTACTbIPbIAbLL: T) canbiCThipMarnbel Tangay: apTyphi 3epTreynepaeri
KagMWN Ty3blHbIH 8CEPIH canbICTLIPY apKblibl, OpTaK TeHaeHuusnapabl,
anbipMaLlbInbIKTapapl XaHe BiperennikTi aHbikTay Xyprisingi. Ocbl agic-
Tep 3epTTey MakcaTblHa XeTyre XoHe KaAMUN Ty3bIHbIH reMonoasre ace-
PiH XaH-XaKTbl KapacTblpyFa MyMKiHAIK 6epai.

Hatuxenep xaHe Tankbinay. Kagmun noHgapsl 6acka aa aybip me-
Tangap CuMaKTbl afaM aF3acbiHa Moriekynanslk eHrenae acep eTin, ynna-
nap mMeH mywenepai 3akeiMganabl. KagMmuin KocbinbiCTapbl aFr3aga ac Ko-
PbITY >XYMECi apKbifbl HEMece ayafarbl LiaHMeH Bipre TbiHbIC any xonga-
pbl apKbIfbl €HiN, CyrekTepae, atanblk 6e3gepae, baybipaa xxaHe Gynpek-
Te XuHanagbl. bacTankbliga kagMui oHAAPb! iLLEKTiH 3HTepoUnTTEPIMEH
CiHin, con XepAeH KaHfa eTin, SpuTpoUnTTEPMEH GannaHbicagpl. KeniHHeH
6yn ynbl noHgap 6aybipFa TacbiMangaHagbl, OHAa onap uuctuHre Gan
aKybl3gap metannoTuonenHgepved (MT) kypgeni 6annaneictap Ty3egi.
CopaH keniH CAMT keweHnpgepi kaHFa GeniHin, ogaH api agam aF3acblH-
Oarbl KagMUIAIH TOKCUKAIbIK 9CepiHiH, Heri3ri HeicaHbl 60bIN TabblaTbIH
Oymnpekke TacbiMangaHybl MymkiH. Bynpektepae CAMT keweHgepi bigbl-
pan, Cd woHgapsbl GeniHeni. byn e3 keseriHge OCbl MYLUEHIH KypblfbiM-
AapblHblH, By3binybiHa XaHe HedpponaTtusFa, pe3opbunsHbiH Oy3binybiHa
)KOHe akplpblHAa co3blnManbl bynpek xeTkinikcisairive akenei [5].

Kagmungin, ybITTbINbIFbI XacylwanapablH TOTbIFY-TOTbIKCbI34aHy Kyui-
HiH By3blnybiHa 9Kenin, TOTbIFy CTPECCIHIH, Ke3i 60mybl MyMKiH. TOTbIFY CT-
pecciHeH nanga 6onFaH Morekynanap KaHTy3yLUi )xacyLuanapgbliH Kanbin-
Tbl KbI3MeTiH Oy3agpl. Monekynanbik AeHrenae kagMui MoHaapbl 3Hep-
s TY3iNyiHiH aybITKybl, aKkybl3 cuHTesi xoHe OHK 3akbiMaanysbl cekingi
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Xacywanbelk MeTabonuamre Tepic acep etegi. KagmuingiH >xacywagarbl
TOTbIFYy — TOTbIKCbI34aHy YypAicTepiHe xaHe [ BUTaMWHIHIH, KOHUEeHTpa-
LMsICbIHA 9CepiH aHbIKTay MakcaTbliHOA 3epTTey XyprisinreH [6]. 3epTTey
GapbicblHAA eHAIpICi AamblFaH enfi MekeHae emip cypeTiH Gananapgbl
KaHbIHbIH KypamblHAaFbl KaAMUIA MenLepiHe Kapaw yw Tonka benin, ca-
NbICTbIpa KkepceTeni. OreHeTiH KepCeTKILTEP peTiHAE Kanaarbl KagMui
(CdB) peHrennepi, Xannbl KaH aHanusi, TOTbIFy CTPECCiHIH, Mapkeprepi
anbiHabl. 3epTTey apkbinbl 6ananap NONynAUUSCHIHbIH, KaH CapbICybIH-
AaFbl Xanmnbl aHTUOKCMAAHTTbIK KOPCETKILUTIH, XOoFapbl 605ybl MeH Cynbd-
rmapwvn TontapbiHbiH (SH) TomeH menwepae 6onaTtbiHAbIFbI aHbIKTaNapbl.
Kagmun KoHueHTpauuscel TeMeH TonTarbl 6ananapMeH canbiCTbIpFraHaa,
KOHLIEHTpaLMsChl XOoFapbl TonTarbl 6ananapabiH, KaH capbiCybiHAa NUMNo-
YCUMHHIH >XOFapbinaybl, ryTaTUOHNEPOKCMAa3aHbIH Xofapbl benceHai-
niri, coHgan-ak, apuTpounTTEepAeri ManonananbaerygiHi4 TemeH 6onybl
KagMUI YbITTbINbIFbIHBIH, TOTBIFY CTPECCIHIH MapKepriepiHe acep eTeTiHAir
aHbIkTangbl. KaH capbicybl MeH KaH »acyLuanapblHblH KOHLEHTPaLMACHIH-
Aarbl O6yn anbipmawbinbiktap Cd voHAapbl TyAblpaThiH Xacywa memob-
paHanapbliHbIH 3aKkbiMaanybiHa 6annaHbICTel 60nybl MyMKiH. Kagmun 6oc
pagukangap MeH OTTeriHiH, 6encenai TyprepiHii Ty3inyiHe biknan ety ap-
KbINbl TOTbIFY CTPECCiH Tyabipagpl. byn monekynanap xacywa membpa-
HacbIHbIH, NUNUATEpPIHe, akybldgapra xaHe [HK-Fa 3akbiM KenTipin, remo-
NnoaTUKarnblK MyLUe XacyllanapblHbIH KanbiNTbl KbI3MeTiHe keaepri KenTi-
peai. Atan anTkaHga, xacyla MeMbpaHanapbIHbIH, TOTbIFY YPAICTEPIHIH
HaTWXECIHAE 3aKbIMAAHYbI XacyllanapablH, COHbIH iiHAEe reMonoaTuka-
nblK, 6araHanbl Kacylwanapbl MeH KaH »acylanapbl 6actamanapbiHbiH
KYPbINbIMbIHbIH, By3blnybiHa XoHe eniMiHe akenegi [7].

Kagmuii xacywanapabl SHeprusiMeH Kamtamachbid eTyne Herisri pern
aTkapaTtbliH MUTOXOHAPUANapAdblH, KbI3MeTiH Oy3agbl. MUTOXOHOPUSNbIK
ancpyHkums ATP cuHTESIHIH ToMeHaeyiHe XaHe XacylwanapabiH 6eniHy
XoHe anddepeHumaumanany KabineTiHe acep eTeTiH TOTbIFy CTPECCIHiH,
XOFapbinaybliHa akenegi. KagMuigin, remonoaTukanblk GaraHanbl Xacy-
Lanapaarbl 3HEPruAnbIK anMacyblHa XaHe OHbIH reMornoasre KaTbICyblHa
9CepiH aHbIKTay MakcaTbiHAa nabopaTtopusanbik ThilKaHOapFa Toxipu-
6e xyprisinreH [8]. Ayblp MeTann acepiHeH reMonoaTukanblk GaraHanbl
Xacywanapga nakrat Ty3inyi MeH nakratgerngporeHasa 6enceHginiri
TeMeHZen, KepiciHwe, nupyBaTaerMaporeHasa 6enceHainiri, memopaHa-
nblk noteHyunan, AT® Tysinyi, OTTeriHi TYTbIHY OeHrewni, oTTeriHiH 6encenai
dopmanapsl xxofapnagpl. byn xargan ayblp meTanngbiH, 6araHanbl xacy-
Wanapaa SHeprusanblk anmacy Ti30eriHiH rmMKonmM3geH MUTOXOHOPUANbIK
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TOTbIFa dpochopriaHyfFa aybiCyblHa acep eTeTiHAiri aHbikTangbl. HoTtunxe-
CiHAe ThllWKaHgapaa Mnernonoas ypaici aptagsl. MnenonoasaiH Kofapbl-
naybl aF3aga KabblHy ypAiCTepiHiH 8pi UMMYHABIK XYWEHIH TO3FaH Xarga-
Wbl Typanbl aknapaT 6epeTiH kepceTkiw 6onbin Tabbinagb.

Kagmuiigin, ocep eTywi MaHbi3fbl HbicaHAapbl Genokrapaarbl Luc-
TenHgepaiH Tvon TonTapbl (-SH) 6Gonbin Tabbinagbl. PepmeHTTEPOiH
cynbdruapunedi TonTapbiH MHaKTUBaumManay saposiapga, aHgonnasva-
NblK PeTUKyNyMaa eHe MuToxoHapusnapga GipHewe yHKUMOHaNAbIK,
esrepictep Tyablpybl MyMKiH. Kagmungid Tokcukanblk acepi HeridiHeH |l
KeweH (untoxpom bc1 kelweHi Hemece YOMXMHOH. oKcuaopenykrasa MeH
LUTOXPOM) apKbifibl SMEKTPOH afblHbIH Oy3y apKbliibl MUTOXOHOPUANbIK
3MEeKTPOHAbI Tacbimangay TisberiHiH 6rokTanybiHa 6anaHbicTbl. Kagmui
A® GenceHAainiriH Texenai KeHe MUTOXOHOPUSAHBIH, ©TKI3y KybICTapbIH
ally apKbifbl ilLKi MUTOXOHOPUAIbIK MeMOpaHaga MOH OTKISFLUTIriHIH XKo-
FapbinaybliH Tyablpagdbl. Kagmuii TeiHbIC any Ti30eriHiH, (hepMeHTTepiHiH
KbIBMETTEPIH TEXeY, MUTOXOHAPUAHBLIH, MeMOpaHarbIk NOTEHUManbIH 63-
repTy XKeHe MUTOXOHAPUANAapPAbIH ICIHYIHEH ThIHLIC anyabl TEXeY apKbiibl
KenTereH MUTOXOHOPUANbIK aKybl3gapAblH, (CbIPTKbI XXaHe ik MembpaHa-
napfaH eTeTiH TacbiMangayLbl XXynenep MeH doepMeHTTep) GenceHgini-
riH esrepte anagasbl [9].

Kagmun Tikene memBpaHa eTKisriwTiriH apTTblpbin, MUTOXOHOPWS-
nblK MeMOpaHaHbIH NoTeHUManbiH TOMeHAETYi MyMKiH, Oy e3 keseriHge
Kacnasa XonblH 6enceHgipe oTbipbin, uMToXpoM C LWblFapbinybiH Tyabl-
pagpbl. CoHbiMeH KaTap, kagmun ATdazaHblH, NakTaTaernaporeHasaHblH
(LDH), cynepokcug ancmyTasaHbiH, (SOD) eHe rmyTaTMoH nepokcuaa-
3aHbIH (GPX) KbI3MeTIH TeMenaeTei, an oTTeriHiH 6enceHai dopmanapbl
MEH NUMUATIH acKblH TOTbIFY AEHreniH xorapbinatagbl. Kagmunin ®eHToH
peakuusnapbiHa Katbicagbl. PEHTOH peakuMsacbiHaa KaTanu3aTop peTiH-
e 9peKeT eTnece Ae, on SHAOreHAiK PEeHTOH MeTarnbiH (Mbicanbl, Fe2+)
aKybl3gapAaH XaHama TYpAe bIFbICThIPbIN, 60C TOTbIKCbI3AAHABIPFbILL
- benceHai meTangapablH, MernwepiH KeGenTin, oTTeriHiH, 6encenai dop-
MarnapblH WblFapa anagpl. Kagmuin rmyTatMoH CUAKTbI SK30reHiK XoHe
3HOOreHAiKk aHTUOKCUOAHTTapMeH apeKeTTecy apKbifbl »KacyllaHblH To-
ThIFY-TOTbIKCbI3AaHy KyWiH e3repTe anagpl. Kagmun mutoxoHapusnapasbl
3aKkbiMaaybl kediHae Tek Ca2+ curHanmsaumscbiHa Kegepri KenTipin kaHa
KOMManapbl, COHbIMEH KaTap MUTOXOHAPUANbIK OTTEriHiH 6encenai dop-
MarapblHbIH Ty3inyiH apTTeipagbl.

KagMmuigin, ybITTbl 8Cepi reMonoaTukanbIk Xacywanapga Gargapna-
ManaHaTbIH Kacywarnblk eniM (anonTto3) MexaHusMAepiH apTTbipagbl.
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Kagmum xacylwanapgpblH enyiHe XaHe KaH XacyllanapblHblH, 6HAiPICIHIH,
TOMeHAeyiHe aKerneTiH anonTo3 ypAiCiHiH Heri3ri hepmeHTepiH - kKacnasa-
napapblH 6enceHai kbiameTiHe akenedi. Kagmun noHgapsl | keweH (NADH
aermgporeHasa Hemece NADH: ybuxunHoHokcupopeaykTasa) meH IV ke-
weHre (LMTOXPOM OKCMAA3a) acep €TYAEH repi SNeKTpoHAbl TackiMangay
Ti3beriniH, |l (cykumHaToermgporeHasa) xoHe |l keweHgepiHiH (LMTOX-
pom bc1 kewleHi) 6encenginiriH Texey apkbiiibl KCEHOOMOTUKTED peTiHAae
apekeT eteni. OcbifaH KaparaHga, Ty3inyiHiH Heriari opHbl |l keweH gen
6omkayFa ©onagpl. OTTeriHiH 6enceHai hopmanapbiHbIH, >KUHAKTanybl
MUTOXOHAPUANbIK MeMBpaHaHbIH NOTEHUMAarbIHA 8cep eTesi XkaHe anorn-
TO3 (reHeTukanblK KoaTaslfaH >KacyluaHblH 63iH-63i KO MeXaHu3wmi) ce-
Kingi ypaictepai 6encengipeni. AnonTo3abiH ki Typni Xonbl 6ap: CbipTKbl
Hemece Xacylla eniMiH TyAbIpyLlbl peuenTopnap apkbinbl XypeTiH Xorn
)KOHE iLKi HeMece MUTOXOHAPUANbIK Aenganaplk xon. Eki Typni »xon Gip-
GipiMmeH GannaHbICTbI XXaHe €Ki XKONAblH, GipiHAeri Monekynanap ekiHwiciHe
acep eTyi MyMKiH. BipiHLIi Typi CbIPTKbI TITipKEHAIpriluTepre xayan peTiHae
anonTto3abl Tyablpca, an iwkici AHK 3akbiMaaHybl CUaKTbI iLLKi TiITipkeHAaip-
riutepre Xayan peTtiHge anonto3abl Tyabipagbl. MUTOXOHAPUANLIK TYpI
oTTeriHiH 6enceHai hopmanapsbl, ynbTpaKynriH caysferneHy, noHgayLbl
coynenep, Ca2+ xaHe Cd2+ cusAKTbl ybITTbl 8Cep eTyLi TiTipKeHaipriLl-
TepmeH bannaHbICTbl. Byn cTpecc TiTipkeHaipriuTepi MUTOXOHAPUSIHBIH,
CbIpTKbl MeMOpaHacbIHbIH, ©TKi3riWTiriHe akeneni, C UMTOXPOMbIHBIH MU-
TOXOHAPVANbIK, MeEMOpaHaHbIH, apanblk KEHICTIriHEH LMTO30nbre 6ocaThbl-
nagbl, ocblnanwa kacnasa-8 GenceHaipinin, )acylaHblH, 63iH-63i XOobl
Gactanagbl. |WKi o acywanblk CTPeCC CUrHasnbIMeH iCke Kocblnagbl,
enTkeHi JHK 3akbiMaaHybl kacnasa-9 TypiH 6encengipeni. AnonTto3abiH
iLUKi )KONbIHAAFbl HEri3ri caTbiCbiHAA OTTEriHIH, 6enceHai hopManapbiHbIH
Ken Ty3inyimeH 60C pagukangap MUTOXOHAPUANbIK MemMbpaHaHbiH, doc-
donunuaTepiHe acep eTin, MUTOXOHAPUANbIK MembpaHa genonsipusa-
uusanaHagbl. AnonTto3apbiH apbip konbl kacnasa-8 (CbIpTKbl KOJT) )KaHe Kac-
nasa-9 (iwKi >xon) cusAKTbI ©3iHiH MHMLUMaTopnapbiH 6enceHaipeai, onap e3
KeseriHge opbiHAayLwbl hopManap Kacnasa-3 neH Kacnasa-7-HiH, Kbi3aMeT-
TepiH apTTbipagbl. Kacnasanap (uuctemH-acnapTaTTblk MpoTeasanap)
acnapTaT KanablKTapblHaH KeniHri akybidgapabl bigbipaTaTbiH NPOTEoNu-
TuKanblk 6encenginikke ne. HatmxkeciHge >acyluanapabiH, Killipeti, Xpo-
MaTUHHIH, KOHAEHCALUMACHI, uuTonnasmarnblk Keniplwikrep MeH anonTos-
ObIK OeHenepaiH Ty3inyi CUSKTbl LUTOMOPGOSOrManbIK cunaTtTamanap Ka-
neintacagbl. OTTeriHiH, 6enceHai opmanapbiHbIH WamagaH TbIC Ty3inyi
anonto3gaH 6acka MUTOXOHAPUAIbIK MeMOpaHaHbIH 4enonapmn3aLmschbl,
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OHK myTaumscbl, MUTOXOHOPUSNbIK MembpaHanappbiH TyTacTbifbiH Oy3y
apKblfibl  MakpoMoOrieKyraHblH, TOTbiFyblHa aKkeneni. MuTOXoHAPUAbIK,
anonTo3dblH, Heri3ri KepiHici oTTeriHiH 6enceHai dopmanapbiHbIH kebetoi-
MEH, MUTOXOHAPUANbIK MeMbpaHa NoTeHUManbiHbIH 63repyiMeH XoHe Kac-
nasa-9 akTmBTeHyimeH GavnaHbicTbl. KagMuiMeH uHOyKuusnaHFaH mu-
TOXOHAPUANbIK 3aKbIMAaHY apKblribl )XYPETiH MUTOXOHAPUSABIK anonTos
KagMuIm acep eTKeHHeH keM gereHae 15-24 carattaH keviH 6actanagpl.
Kagmun ybITTbl 8cepi xacylwanapga anureHeTukanbslk esrepictep Ty-
Ablpa anagpl. dnureHeTukanblk e3repictep Tikenen OHK Hyneotuarik
TizBeriHiH, e3repiciHe 6annaHbICCbI3 ypnakTaH yprnakka OepineTiH reHHiH,
Xannbl KepiHiciHaeri aybITkynap. [[eH 9KcnpeccUsiCbliHbIH, 3NUreHeTUKarbIK,
peTTenyiHe gengangblK >XacanTblH Herisri mexaHuamgepi: AHK metun-
OeHyi, TMCTOHAApAbIH, NOCTTPaHCNAUMANbIK MOANMUKaLUUACSHI, reHaepaiH,
TPaHCKPUMUUACH MeH TpaHcnsuusacblHa kepepri kentipywi MukpoPHK
(kogTanmanTteiH PHK monekynanapel), OHK kantanybl. SnureHeTrkanbik
npouectepre KatbicaTblH pepmeHTTepre OHK meTuntpaHcdepasa, rmuc-
TOH MeTuUnTpaHcdepasa, NMCTOH aueTunTpaHcdepasa xaHe rMMCcToH gea-
ueTunasa xatagpel. byn npouecrtepre KopLiaraH opTaHbiH apTypri dak-
TOopriapbl 8Cep eTyi apKbifbl, onapablH peTTenyiHib, Oy3binynapbiH Tygbl-
pa anagpl. COHFbI yakbITTa, Ken 3epTTeyrnep ayblp MeTanngapablH ybITTbl
aceep ety mexaHuami MukpoPHK (kogTanmanteliH PHK monekynanapbi)
apKbInbl XypeTiHAiriH kepceTyae. AHaoreHdik MUKpoPHK-HbIH abeppaHT-
Thbl ©3repicTepi apTypni iCik Typrepi MeH Gy3binynapra aKeneTiH Typni na-
TOOU3NONOTUANBIK XaFgannap MeH curHangplk xxongapra Tikenen 6anna-
HbicTbl [10]. OHK meTunaeHyi xkacywansik npoLecTepai, COHbIH, ilWiHAe re-
HOMZAbIK UMNPUHTUHITI, XPOMOCOMaHbIH TYPaKTbISbIFbIH XXOHe reH TpaHCK-
pUNUMsICbiH peTTeyre katbicagbl. H3 xeHe H4 ructoHgapbiHbIH N- xaHe C-
TepMuHarn KympblKTapbl XpOMaTUH KypPbINbIMbl MEH FeH SKCMpeccusicbiHa
acep eTeTiH MeTungeHy, auetTungeny, gocdopnaHy, AQP-pnbosnnaeny,
yOVKBUTUHALMSA CUSIKTbI MOCTTPaAHCNSAUMANbBIK KOBarNeHTTIK peakuusnap-
AaH etedi. MukpoPHK — 20—25 HykneoTnaTeH TypaTbiH KogTanvaraH Lwa-
fblH Moriekynanap, onap aknapatTblk PHK-HbI bigbipaty XeHe onapabiH,
TPAHCMSALUMACBIH TexXey apKblfbl BENOoK 3KCMPeCcCUsChbIHbIH, MOCTTPaHCK-
punumanelk pettenyide katbicagsl. MukpoPHK OHK-gaH TpaHckpunums-
naHagbl, 6ipak 6enokrapga TpaHcnaunanantangbl. MukpoPHK-HbIH, He-
riari kbiameTi aknapatTblk PHK dyHKumanapbiHa kegepri xacay apkbiibl
reH 9KCMpPecCusCbiH ToMeHaeTy 60onbin Tabbinagpl. AnureHeTnkanblk e3re-
picTep aNUreHOMHbIH AUHaMuKanblk KyrhiHe 6ainaHbICTbl KOPEKTEHY TYPi,
KCEHOOMOTUKTEPAIH 9Cepi CUSIKTbI KopLUaFaH opTa chakToprnapbiMeH TybIH-
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Aaybl MyMKiH. KagMunii acepiHeH MblHa LU SrMreHeTukanslK Kypbinsimaap-
ha esrepictep TybliHOanabl: OHK meTunaenyi, rMCTOHHbIH TpaHCnsaumMsaaH
KeniHri moandukaumnacel xeHe MnkpoPHK. OHK meTtunaeHy aexreni kaa-
MUINAIH ©cep eTy yakbiTbiMeH GannaHbiCTbl 60Mybl MyMKiH. 3epTTeynep
KepceTKeHAeN, Kbicka yakbIT iwiHae Cd acepiHeH runoMeTunauus TyblH-
Jaca, an ysak yakblT acep eTy HoTWXeCiHAe rMnepMeTunaumns TybiHgamn-
abl. TRL1215 ereykynpblk 6ayblp xacyllanapbiHa kagMuingiH, in vitro 6ip
anTa 6onbiHa acepi IHK meTunTtpaHcdepasa 6enceHginirii 40%-ra geniH
TexeyiHeH JHK runomeTtunsumacel nanga 6ongpl, an con xacywanapra
kagmungin 10 anta 6onbl y3ak yakpIT acepi AHK runepmetunsumsicbiHa
akengi. [11]. Cd akcno3numsachbl anureHeTUKanblK KypbinbiMaapmeH Gipre
FEHHIH 9KCNPEeCCUANbIK KOPIHICIH e3repTeTiHAIKTEH, anureHeTUKanblK e3re-
picTep KaHUeporeHaik acepriepmeH 6annaHbIiCTbl 60Mybl MYMKIH.

Kagmuii remonoaTtukansik npouectepni peTTenTiH SpUTPONOITUH XKoHe
TPOMBOUNTTIK 6Cy (PaKkTOpbl CUSAKTbI 6Cy (DaKTOpnapbIHbIH, Ty3inyiHe Ke-
Aepri kenTipyi MyMKiH. Byn ecy dakTopnapblHbIH MeriLLepiHiH e3repyi KaH
)acylwanapblHblH KanbinTbl AamMybl MeH auddepeHumnaumsceiHa kegepri
KenTipin, aHemusFa, TpombounToneHnsiFa xxaHe Gacka ga Gyabinynapra
akenegi. [mMnokcus kesinge 9puTPONO3TUH AcKNpeccusicel apTaTtbiH Hep3B
apam 6aybIpbIHbIH, XXacyllanapbiHa KagMui XITOPUAIHIH 8Cepi 3epTTENreH.
3epTTey HOTWXenepi kagMungiH, 6aybip XacylwanapbiH4a 3pUTPONO3TUH
OHAIpINyiHe KYLLUTI XoHe epeKLUe TeXerilTiK acep eTeTiHiH kepceTeai. byn
dakTop OyMpekTeri SpUTPONOITUH TY3iNyiHe TiKenen acep €Ty apKbifbl
aHeMUsHbI TyabIpybl MyMKiH [12].

Kagmun remonoaTtukanblk, 6aFaHanbl xacylanapabliH TipLUinik LMKIiH
TeXen, acywaHblH, 6eniHy ypAiCTepiHiH XblngamaplFblH TOMeHOeTei.
Byn KaH »acylanapblHblH, CaHbIHbIH, TOMEHEYiHe XXaHe onapablH Kanbin-
Thbl KbIBMETTEPIHIH Oy3binyblHa akenedi. AHEMUSAHbIH, JaMybliHa KOpLUaraH
opTajarbl apTypsii Mernwepaeri ayblp MeTangapablH, acep eTyi 3epTTe-
nin, apacbiHgarbl bannanbic 6arananabl. KagMuin KOHLEHTpaUUSAChIHbIH,
eKi ece apTybl apuTpoumTTepAiH kenemiHin 0,16-Fa >xofapbinaybiMeH, an
KOPFaCbIH KOHLIEHTpaUMAChIHbIH eki ece apTybl 0,04 >xoFapblnaybiMeH
KepiHai. Eki meTangpiH acepiH koca Gakbiaranga, Tangaynap apkbiibl
KagMUIN 3pUTPOLNTTEPAIH KeneMiHiH yrFatobiMeH oH BarnaHbicTa 6onca,
an KopracblHHbIH acepi anTapnblKTan ancipereH. Ayblp Metangap remo-
NUTUKanbIK HeMece 3pUTPONOATUKAarbIK MexaHu3maere acep eTeTiHairi
aHblkTangsl [13].

Kagmuii cymnek kemirinae cosbinimarnbl KabblHyAbl Tyablpabl, HOTUXECI
KaOblIHY >acyluanapblHbiH 6enceHainiriHiH apTybiHa XXaHe UUTOKUHAEPAIH
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GeniHyiHe akeneai. byn kabblHy Monekynanapbl reMonoaTMKasblIK >acy-
Wwanapdbel 3akbiman, onapgpbliH Kbl3MeTiH HawapnaTtybiMeH Gipre cyriek
KeMiriHiH, MYKpoopTacbiHa acep eTyi MyMKiH. Kaamuin MeH KopfacblH ce-
Kingi ayblp MeTangap UMMYHZAbIK XYWEHiH napamMeTpriepiH esreprtei, Tya
BiTKeH xaHe Xype navga bonFaH MMMYHWUTETTI Tycipedi, ayTOMMMYHAbI
aypynapgplH narvga 6onybiHa, aF3aHblH, anneprusFa, MHPekumsiFa cesim-
TanablfbiH apTThipagbl. OcbiFaH GarinaHbICTbl Xacylwanapaa UUTOKUMH
cekingi apTypni curHanablk Monekynanap AeHreniHib esrepyi 6acranbin,
ar3aga KabblHy nanga 6onagpl [14].

Kagmum mMMyHObBIK Xyede KOpFaHbILW KbI3BMET aTKapaTblH NenKouunT-
TepaiH KbidameTiHe kegepri kentipeai. Cynek Kemiri nenkoumnTTep Ty3ineTiH
Heriari opblH 6oNFaHAbIKTaH, OHbIH, ANCHYHKUMSACH UMMYHIbIK >XayanTbIH
TOMeHOeyiHe >KaHe WHeKumanapra cesiMTanablKTblH JKoFapbliayblHa
aKkeneai. Kagmuin kaHgarbl xxaHe nuMmdonaTel ynnagarsl NMM@oumTTep-
OiH XeTinyiH Texen, KbI3MeTiH Oy3a OTbIpbIn aganTUBTIi UMMYHABIK, XXynere
acep eTtefi. MeTann e3iHiH, kKaHUeporeHaik acepiH kepceTeTiH MexaHU3M-
aepre OHK penapauus xyreciHiH 0y3binysbl, iciktepai 6acaTbiH reHaepaiH
iCiK reH-cynpeccopnapbIHblH MHaKTUBaLMSACHI XaHe NPOTOOHKOreHaepAiH,
GenceHgiriHiH kywetoi xatagpl. byn 6y3binynap coHbiMeH Bipre KabbiHy
TyFbl3aTbIH UMTOKMHAEPAIH WamagaH Thic 6eniHyiHe biknan eteqi. Onapra
IL-1, IL-6, IL-8, TNF-a, nHtepdepoH-ramma (IFN-y) xaHe nHtepnenkmnH-10
(MN-10) xaTagel [15, 16].

Kagmun umMtokMHAaepaiH eHgipinyiHe apTypni acep eteni. Kana Typ-
fblHOApPbIHOA annepruansik aypynap MeH icik aypynapbiHbiH apTybl UM-
myHornobynuH E (IgE) aHTugeHeci MeH LMTOKUMHAEPAIH Ty3inyiHe acep
eTyLUi KopLuaraH opTaHblH KaAMUINMEH NacTaHybl Heri3 6onybl MyMKiH. Tya
nanga 6onFaH UMMYHUTETTIH, HEri3ri Xacyllanapbl MOHOUMTTEDP MEH HENT-
podhunaepre kagMui Kken 3usH KkenTipedi. Makpodartapablii UMMYHAbIK
Gencenainiri KagMUNAiH acepiHeH Texernin, UMMYHAObIK ayanka KaTbic-
nangbl. An, MOHOUMTTepAeri kabbiHyFa Kapcbl LUTOKMHAEPAiH 6eniHyi ce-
6enTi, kabbIHy ofaH api kywenegi [17].

KopbITbiHAbLI. Agam af3acbiHga Typni aypynapgbiH nanga 6omnybiH
TyablpaTblH KagMUAiH remMonoasre ybITTbl acep eTyiHiH MexaHusmae-
pi aHbiKkTangbl. AHTPOMNOreHAiK ic-apekeTTepaiH, HoTUXeCIHAEe KopLuaraH
opTaga kagMuUgiH KOHLEHTpauusachl apTybiHa GannaHbiCTbl Gy meTann
ajaM af3acblHa ac KOopbITy, TbIHbIC any >osigapbl apKblfbl eHir, y3ak
yakpIT 6orbl Mylienepae >xuHanagpl. Kasipri TaHga kagmungiH ybiTThl
acep eTyiHiH MexaHM3MAepi XacylarnblK XaHe MoreKkynanblk geHrenae
3eptrenyae. XKyprisinreH 3epTTey XyMbICTapbl KepceTkeHaen, KagMun-
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AiH reMonoa3sre acepi Kypaeri XeHe ken akTopnsl npowecc. F'emonossre
YbITTbl 8CEpi TOTbIFY CTPECCI, XKacylla LukniH 6y3y, ecy dakTopriapblHbIH,
CEeKpeLMAChIH arncipeTy, Xacywa guddepeHumaumscel MeH nponudepa-
ums ypaictepiH 6adynarty, kabbiHy, MyTareHaik addeKT, Cynek KemiriHiH
MUKPOOPTAacCbIH ©3repTy CeKingi Herisri MexaHnamaepMeH xysere acafbl.
Kagmungin, ybITTbl 8cep eTy MexaHu3MAepi XoeHe 3apganTtapbl Typarbl
Biny eHe angplH any wapanapbiH Kabbingay emip canacblH XakcapTy-
Fa, aypyabl asaniTyra xoeHe KagMmuimMeH BannaHbICTbl aypynapabiH angbiH
anyfra, AeTOKCUKauusa MeH yrnaHyabl emaey aaicTepin, CoHgamn-ak kagMun-
OiH 31aHObl 9cepiH 6erTapanTaHabipaTbliH HEMECE a3anTaTbiH NpenapaT-
Tapabl xxacayra kemekreceai. CoHabIKTaH KaAMUAAiH agam ar3acbiHa yiibl
9CepiH 3epTTey KOFaMHbIH, AeHcayrblfFbiH, Kayinci3airiH xxeHe an-aykaTtbiH
KamTamacsI3 eTy YLUiH eTe MaHbI3[bl.

byn mMakana Gonawak 3epTTeyrnepae Keneci 6arbiTTapaa XXymbicTap
Xypridyre biknan eTefi: KaaMULiH KbI3bll CyrMeKk KemiriHgeri ap Typni
Xacyla TypriepiHe acepiH 3epTTey; KaaAMUALiH remMonoasre acep eTy mMe-
XaHU3MAEpPiH TOMbIFbIPAK TYCiHY YLiH MOMeKynanblk 6uonornsaneik agic-
Tepai KongaHy; kKagMuUnAiH 9CepiH ariCipeTeTiH XoHe reMonoasfiH Kanta
KanbINTbl XYMbIC iCTEYiH KaMTamachkI3 eTeTiH npenapaTtTapabl isgecTipy.
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EcenanueBa M.B.
Kasaxcknii HauMoHarmnbHbIA  NeJarormvyeckuin  yHmBepcuteT umeHn  Abas,
r. Anmartbl, KazaxcTaH

MEXAHU3MbI BIMAHUA CONMU KAOMUA HA MOCTOMBPUOHAJIBHOE
FEMOIMNO33 B KPACHOM KOCTHOM MO3I'E

AHHOTaumAa. B gaHHOM 0630pe paccmaTpvBalTCA MexaHu3Mbl BO3OENCTBUSA
coren kagMusi Ha JIMHUM KPOBETBOPHbBIX KNETOK BO BPEMSI MOCTAMOPUOHANbHOIO
reMonoasa B KOCTHOM MO3re, a Takke HapyLUeHWd, BO3HUKaloLLMe B pesyrbTaTe
BO3AENCTBUS KaaMUsl, HA OCHOBaHWUM MOCrneaHuX uccriegoBaHun. Kagmuii - aTo
BbICOKOTOKCUYHBIN TSBKENbIA MeTans, KOTOPbIN, Kak AOKa3aHO MHOTOYUCIIEHHbIMMN
Hay4YHbIMM paboTamu, MOXET MPOHUKATb B OPraHM3M YesloBeka 13 OKpyKatoLewn
cpedbl M Bbi3blBaTb pasnuyHble 3aboneBaHus. CTaTbs aHanuaupyeT BnUsSHUE
COEANHEHUIN KaoMUSl Ha KIETOYHbIA COCTaB KOCTHOMO Mo3ra, oCOGEHHO Ha reMo-
No3TUYECKMIn npouecc, AMddEPEHUNPOBKY KneTok. MNokasaHbl MyTU HapyLleHus
reMonoasa kagMmem nyTem 3anycka B KreTkax CTpecc-peakuun, anontosa u Boc-
nanuTernbHbIX NpoLeccoB. MOCKONbKy KpOBb, Kak OCHOBHAs XuAkas cpeda opra-
HU3Ma, y4acTBYeT B PErynsaumm BCex NpoTeKatLwmnx npoLeccoB, NOHMMaHNe BNusi-
HUS1 KaAMWST HA reMOomMo33 1 GanaHC KIeToK KPOBU MMEET BaXKHOE 3HaYeHue Ans
OXpaHbl 06LLIECTBEHHOIO 340p0BbA. CTaTbs akTyarnibHa C Hay4HON 1 MPaKTUYEeCKON
TOYEK 3PEHNST B CBSA3M C POCTOM KOHLEHTPALMU TSDKENbIX METamNoB B OKPYXXato-
wen cpene. PesynbTathl uccneaoBaHuii NO3BONAOT pa3obpaTbCcsa B MEXaHU3Max
TOKCUYECKOrO AENCTBUSI CONen KaaMmnst Ha MOMEKYNSIPHOM 1 KNETOYHOM YPOBHSIX,
YTO B CBOK O4Yepenb MOXET CTaTb OCHOBOW ANst NpOdMakTuki 3aboneBanui, nx
ONarHocTukn 1 pa3paboTKky HOBbIX TepaneBTUYECKMX CTpaTerMin B MeAnLIMHCKON
npakTuke. MNpoBeaeHHas paboTa NnpeacTaBnsaeT LeHHyY nHpopmMauuio B obnactm
Ouronorun, 3KONOrMn, MeanLMHbI U TOKCUKONOTUK, CNOCOBCTBYS OLIEHKE pUcKa Kaa-
MUS ONS 340POBbSA YernoBeka.

KnroueBble cnoBa: kagMui, remMornosas, KpacHbIA KOCTHBLIN MO3F, TOKCUYHOCTb,
KIneTKN KpOBU.

Yessenaliyeva M.B.
Abay Kazakh National Pedagogical university, Almaty c., Kazakhstan

MECHANISMS OF INFLUENCE OF CADMIUM SALT ON POSTEMBRYONIC
HEMOPOIESIS IN RED BONE MARROW

Abstract. This review examines the mechanisms by which cadmium salts affect
the lineages of blood cells during postembryonic hematopoiesis in the bone
marrow, as well as the disruptions that arise due to cadmium exposure, based
on recent researches. Cadmium is a highly toxic heavy metal that, as proven by
numerous scientific studies, can enter the human body from the environment and
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cause various diseases. The article analyzes the impact of cadmium compounds
on the cellular composition of the bone marrow, especially on the hematopoietic
process and cell differentiation. It illustrates the ways in which cadmium disrupts
hematopoiesis by triggering cellular stress responses, apoptosis and inflammatory
processes. As blood, being the primary liquid medium of the body, participates
in regulating all ongoing processes, understanding the impact of cadmium on
hematopoiesis and the balance of blood cells is crucial for public health. The
article is relevant both scientifically and practically due to the rising concentrations
of heavy metal in the environment. The research findings provide insights into
the mechanisms of cadmium toxicity at the molecular and cellular levels, which in
turn can serve as a basis for disease prevention, diagnosis, and the development
of new therapeutic strategies in medical practice. This research work presents
valuable information in the fields of biology, ecology, medicine, and toxicology,
contributing to the assessment of cadmium’s risk to human health.

Key words: Cadmium, hematopoiesis, red bone marrow, toxicity, blood cells.
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INABJIOH HAITIUCAHUSA CTATbU

TPEBOBAHUA K O®OPMJIEHUIO PYKOIMNNCH

dkcnepumMeHTanbHaa ctatbM — OT 7 00 15 cTpaHuy (popmat A4),
4-6 pucyHkoB (Tabnuy), He cunTas aHHoTauun, Tabnuubl, pucyHku, Cnu-
cok nutepatypsbl, References, CsegeHuns o6 aBTopax.

O6G30pHas crtatbu - 7-15 cTpaHuy, BKtoYas aHHOTaUMK, Tabnuuebl,
pucyHkun, Cnuncok nutepaTypbl, References, KonMyecTtBo pUCYHKOB MIu
Tabnuu He 6ornee 9 (3 pucyHka cuuTatoTcsa 3a 1 ctpaHuuy); CeeaeHust 06
aBTOpax.

Kpatkoe coobuieHue — 5-9 ctpanuy (dopmaTt A4), BKIOYaa pUCYHKU
unu Tabnuupl (He 6onbLUe Tpex), He cuMTas aHHoTaLuMK, Tabnuubl, PpUCYH-
kn, Cnucok nutepatypsbl, References, CsegeHusa o6 astopax.

Y TekcToBble (haiinbl crieayeT npeactasnats B popmate PDF n Word
(Bepcum 6.0 n 6onee nosgHue), wpndpt — Times New Roman, pasmvep —
12pt, NHTepBan - 1,15, B 04HY KOMOHKY.

LUABN1IOH HAMUCAHUA CTATBU

ko MPHTWU (MexrocynapCTBeHHbI pybpukaTop Hay4YHO-TEXHUYe-
CKkon nHopmaumm)

damunua 1 MHUUManNbl aBTOPOB - Ha 3-X A3blkaxX (Kas3axckui, pyc-
CKWI, aHTNIMNCKNI)

(nepBbI — aBTOpP TEKCTa, 3aTEM COABTOPbI U HAayYHble PYKOBOAUTE-
nm);

HanmeHoBaHue mecTa paboThl, ropo, cTpaHa - Ha 3-X A3blkax (ka-
3aXCKUW, PYCCKUI, aHTNIMNCKNRA);
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Ecnu aBTOpbI CTaTb 13 pasHbIX YYPEXOEHWN, TO B KOHLE KaXaon hamunum noctaBuTb
HaACTPOYHYIO LMdpy, COOTBETCTBYIOLLYIO MecTy paboTbl. Huke ykasatb Mecto paboThbl
KaXK[oro aBTopa W NOCTaBWUTb HAACTPOUHYIO LMdpy B Hayare HaMMeHoBaHWS MecTa
paboTbl.

lMpumep: BepukoB A.K.", Bacunbes C..2
"MHCTUTYT ropHoro gena, r. Anmarsl, KazaxctaH
2 KblprbI3CKuiAi ropHO-MeTannypriuyeckuin MHCTUTYT UM. AkagemMuka Y. AcaHanvesa,
r. buikek, KelproiactaH

3arnaBue ctaTtbM - Ha 3-X fA3blKax (Ka3axCKui, PYCCKWM, aHrmvn-
CKWUI);- OOIMKHO ObITb MakCMMaribHO KpaTkuMm, MHDOpMaTUBHbLIM, 6e3 co-
KpaLleHWUI;

AHHOTaumA: nuweTcs Ha 3-Xx A3blkax (PYCCKUIM, Ka3axCKUM, aHrmmin-
CKUR):

He 6onee 150-200 cnoB. (ConoepxaHue aHHoTauuu: Llenb uccrneno-
BaHuN. MeToabl uccrnegoBaHus. Yto obHapyxeHo. Yem BaxkHbl peayrnbTa-
Tbl, O6nacTe NpMMeHeHus, EcTb N aHanoru B Mmpe);

KntoueBble cnoBa: nuwyTcs Ha 3-x s3blkax (Ka3axCKUNM, PyCCKUN, aH-
FIINACKMIA) — BCero 5-6 oaMHOYHbIX CrioBa 1 He Gornee ABYyX-TPEX CIOBO-
coveTaHuM;

TekcT cTaTbu: BKIOYaeT TabnmUbl, PUCYHKM, CIMCOK LMTUPOBaHHOM
nuTepaTypbl;

BBepeHne — KpaTKoe U3JT0OXEHNE NCTOPUKN BOMpOCa C PpacCMOTPEHN-
€M OTe4YeCTBEHHbIX U 3apy6e>KHb|x pa60T, B KOTOPbIX aHarnorn4yHble nnmn
6nn3kue nccrnegoBaHus yXe npoBoauIiCb 3a nocriegHne OecCATUIeTnd,

Llenb nccnepoBanus — KpaTKoe onmcaHume.

MeToabl uccriegoBaHusi — crieqyeT AeTanbHO OMUCbiBaTb HOBbIE
MeTO[bl; Ha paHee onybnvkoBaHHble U 0OLLEN3BECTHbIE MeToAbl AoCTa-
TOYHO cocrnaTbCs B CMMCKe NUTepaTypbl, ykazaB aBTopa W/unv HassaHue
mMeToaa

- Tabnuybl 0OMKHbI GbITb MPOHYMEpPOBaHbI apabckumn umudpamm
M UMeTb onucaTernbHoe HasBaHue. YucreHHble nsmepeHust (eavHuUbl)
JOJIKHbI ObITb BKIOYEHBI B 3arofioBOK cTosbua.
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- PucyHku (rpadovku, chopMynbl, YEPTEXM U MNpP.) U LBETHbIE UNIO-
cTpauum NpUHMMAaKTCH K neyaTtu, TOMbKO B NyyleM KadvecTBe. PucyHku
OOMKHbl MMETb KpaTKMe 3arofioBKM, Jatolime TOYHOE OnMcaHue K U30-
OpaXkeHVI0 Ha pUCYHKax. 3arornoBKM PUCYHKOB He OOMMKHbI pasmeLlaTb-
Csl Ha vnncTpaumsx. HesaBncmo oT Tuna rpadmkm, pUCYHKM SOIKHbI
obragaTtb BbICOKMM pa3pelueHnem, He Hmke 300(dpi) Touek Ha gronm un
OTOEeNbHO NPefocTaBnsaTCA B credyowux popmaTtax — jpg, png, tiff, cdr,
eps, ai, pdf, eps, ait n svg unm opurnHaneHble arnel. MakcumanbHbIn
pasmep pucyHkoB 120x210 mmM. 3a npegocTaBrieHHbIE HE KAa4eCTBEHHbIE
rpacdunyeckne matepuansl, Npu nyénvkaumm pegakunsi OTBETCTBEHHOCTH
He HeCeT.

Pe3yanaTb| uccrnegoBaHusa — nNpmMBoAATCA OCHOBHbIE TeopeTude-
CKMe 1 3KcnepuMmeHTarnbHble pe3ylbTaThl, CbaKTI/IL-IeCKI/Ie AaHHble, obHa-
py>XeHHble B3anMOCBA3N U 3aKOHOMEPHOCTU. |_|pl/l 9TOM OTAaeTCcda npen-
NnoYTeHne HOBbIM pesyribTaTaM, BaXXHbIM OTKPbITUAM, BbiBOAAM, KOTOPble
OMNPOBEpPratoT CyLLECTBYHOLLIME TEOPUN, a TaKKe AaHHbIM, UMELLMM Npak-
TU4YecKoe 3Ha4eHune.

O6cyxaeHne pe3ynbTaToB — MPOU3BOANTCA COMOCTaBIIEHNE C Ny4-
LwnMmn ote4eCTBeHHbIMU U MUPOBbLIMU aHaroramu. OnucbiBatoTcs OUCKYyC-
CUOHHbIE MOMEHTLI UCCreaoBaHN4A, U Balle BUaeHne nx paspeLlleHma.

BbiBOAbLI — NoaBefeHne UToroe paboTbl, 060CHOBaHME HOBU3HbI 1 aK-
TyarnbHOCTU UCCriefoBaHUs, peKoMeHaaL MM no NPUMEHEHNIO NONYYEHHbIX
pe3ynbTaToB.

UcTouHmk dmHaHCMpoBaHUs UccrneaoBaHUM — BeAOMCTBA, POHAbI,
oTOenbHble NMOAN U T.4. OOIMKHbI BblTb MOMELLEHbl Nepes CrMCKOM UC-
Nnonb3oBaHHON NuTepaTypbl. HaMmeHoBaHNA (OMHAHCUPYIOLLMX OpraHn3a-
LU OOMKHbI BbITb HAaNMCaHbl MONTHOCTLIO.

BnarogapHocTb —BblpaxaeTcs 6riaro4apHOCTb CMIOHCOPaM, HayYHbIM
PYKOBOAMTENAM, NMLAM, NPUHMMaBLUMMAEATENbHOe y4acTe BpaboTemnnp.

Cnucok nutepaTypbl — CCbIfIKM B TEKCTE HYMEPYIOTCH MO BO3pacTa-
HMIO B MOPSAKE MX yNoMuHaHus. bubnunorpaduyeckme cesegeHns o nybnu-
Kaumm odopmnstotca cornacHo TOCT 7.1-2003. B cnucok nutepatypbl
He eKJ1Tio4Yaromcs HOpMaTuBHbIE JOKYMEHTbI, CTaTUCTUYECKMNE C60pHI/IKI/I,
cTaTbM M3 raseT, Tak Kak nx odhopMAsiioT B KPyrnble CKOBKM nocne yno-
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MWHaHUSA B TekcTe. CCbIfKN Ha MHTEPHET-CalTbl MPON3BOAATCS COrNacHo
FOCT 7.5-98, npegnouteHne OTAAETCS SNEKTPOHHbIM XXypHanam.

CamoyumupoesaHue He JomkHO npeBbiwaTth 20-30% oT obuwero cnu-
cka. JlutepatypHble NCTOYHMKM OaBHOCTbIO He 6onee 10-15 neT gOMmKHbI
COCTaBMATb 3HAYMTENbHYD YacTb Chnucka, ocobeHHO Ans cTaTein npu-
KrnagHoro xapakrepa.

References - (TpaHcnuTepauus Cnucka nutepaTtypbl) — oopm-
ngaetca cornacHo MOCT 7.79-2000 n paswmellaeTcsi B COOTBETCTBME C
TpeboBaHUAMN peaakumu.

CBepeHus 06 aBTOpax Ha 3-X A3bIKaXxX (Ka3axCKUN, PYCCKUIA, aHrNnni-
CKUR):

- hamunus, umMsa M OTYECTBO MOJTHOCTBLIO (€CNKM eCTb), Hay4yHas cTe-
neHb/3BaHne

- MecTO paboTbl aBTOpa

- BKnag B paboTy kaxgoro u3 aBTopoB — JkcrnepumeHT, ObpaboTka
OanHbix, Obcyxaenne, MNogrotoBka Pykonuck, Mowuck Jlutepatypsl, Vc-
crnefoBaHns U np.

- ANIeKTPOHHAas no4ta.
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