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Annomauus
HUccneoosanue oemoncmpupyem 803-
MOJCHOCMU ~ NPUMEHeHUs.  2UNepcneKm-

PAnbHOU  eu3yanuzayuu  Oisi OnpeoeieHus
gpeoumeinell NUWEHUYHO20 azpoyeHo3d. B
pabome OblLiu  ONUCAHBI  CHEKMPATbHbIE
Xapakxmepucmuxu KV3bKU-KPECMOHOCYA
(Anisoplia agricola) u ueprnoili nuwenuunou
myxu  (Phorbia  fumigata) u co3zdana
knaccugpurayuonnas mooenv PLS-DA oOns
SMUX  6U008 ¢  obwel  MOYHOCMbIO
Kaaccugukayuy 0isi HA3HAYEHHbIX NUKceell
100%, umo oOenaem eé Haodéxcnou O
NPAKmMu4ecko2o NpumeHeHuss 6 Ouonozu-
YecKUX UCCIe008aHUAX U MOHUMOPUHZE
gpeoumenei. Hcnonvzosanue eunepcnexkm-
PANbHOU BU3YATUZAYUU OMKPBIEAEN HOBble
803MOMCHOCMU O onpedenenus d¢hghex-
musHot cmpameauu 60pboOLL ¢ 8pedume-
JSIMU U MOHUMOPUHSA COCMOSIHUSL NOJell 8
pedicume peanbHo20 8peMeHU, CHUUM 4achl
pabomuvl  u  nogvicum  dhhexkmueHocms
npouzeoocmea. Illpeonosxcennas memoouxa
noKaszvleéaem nepcneKmusy 6HeOpeHus 2u-
NepCneKmpanbHOl MeXHOL02UU U MEXHONO0-
Ul KOMNBIOMEPHO20 3PEHUsL 8 CENbCKOe XO-
3AUCMBO U aKademMudecKue Uccie008anus 8
obnacmu sHMOMONO2UU.

Knrwuesvie cnosa: eunepcnexmpanv-
Has usyanuzayus, Hacekomvle, 8peoumenu
nuwenuywl, Anisoplia agricola, Phorbia
fumigata.

BBenenne. 3a0oneBaHus IMIISHUIBI
BBI3BIBAIOT 3HAYMTEILHBIE DKOHOMHYECKHUE
yOBITKH B CEJIbCKOM Xo3sicTBe. EsxeromHo
BO BCeM Mupe Tepsercs 6onee 25% MOTEH-
[UATBHOTO  YpOXasi TPOJAOBOIBCTBEHHBIX
KYJIBTYp W3-3a OOJIE3HEeW pacTeHUl U Bpeau-
TeJel. YPOKalHOCTh SPOBOM MIIEHULIBI MO-
XKeT cokpamiarbes Ha 23,2% B mepuoj ak-
THUBHOTO Pa3MHOXXEHUSI BPEIMUTENCH U CHH-

xarbcsd Ha 40-60% Bo BpeMs >nUGUTOTUI
[1]. MOHUTOPHUHT MOJIEBBIX MPOIECCOB UME-
€T pellarolee 3Ha4eHUE Uil OLEHKU Oe3-
OIACHOCTH MPOJIOBOJILCTBHUS U CBOEBPEMEH-
HOM JIMKBHJALMU 3apaKEHHBIX CEIbCKOXO-
3STMCTBEHHBIX KYJIBTYp, YTO TIO3BOJISET M30€-
KaTh SKOHOMHUYECKUX MTOTEPb.

g ynyunienust 00pbObI ¢ BpeIuTesi-
MU MOYKHO NPUMEHSTh TEXHOJOTHUHU THUIIEp-
CTIEKTPAIbHOW BH3yaJH3allMd U OeCHHIIOT-
HBIE JIETAaTEIbHBIE aIIaparhl, YTO MO3BOJIUT
KOHTPOJMPOBATh COCTOSTHUE TOJIEH B peaib-
HOM BPEMEHH, CHU3HUT Yachl pabOThI U TO-
BbICUT 3((EeKTUBHOCTh IpOU3BOACTBA. ['u-
HepCIeKTpalbHas BU3yaJU3allusl MpPEACTaB-
asieT co0oii MEeTO/ aHaIM3a JaHHbBIX JIUCTaH-
IIUOHHOTO 30HIUPOBAHUS, KOTOPHI 3HAYH-
TEJIGHO PACIIUPSIET U COBEPIICHCTBYET BO3-
MOYXHOCTH MYJIBTHUCTIEKTPAIIEHOTO HCCIIEO0-
BaHUs M300paxenuii [2]. B obmactu sHTO-
MOJIOTUH TUIIEPCIEKTPabHAS BU3YaTHU3aINS
MOYKET UCTIONB30BaThCs ISl TOUHOW M/ICHTH-
¢ukanuu OIM3KOPOACTBEHHBIX BUIOB Hace-
KOMBIX, U3y4eHUsI UX MOP(OIOTHH U MOHU-
TOPUHTA CEIbCKOXO3SHUCTBEHHBIX MOJIEH Ha
MPEIMET 3apaKeHHS BPETUTEIISIMHU.

Ona Hamria MHPOKOE IMPHUMEHEHHE,
BKJIIOYAss TAaKCOHOMUYECKUN aHalM3 POJIOB
Orthoptera [10], BbIsSBICHHE 3apakeHHOMN
MIIEHUITBI TJISIMU ~ ceMelictBa  Aphididae
(Hemiptera) [6], uccnenoBaHue CTPYKTYpBI
KYTHKYIIBI U (DEHOTHUIMYECKUX U3MEHEHUH y
Sitophilus oryzae [5].

OTOT METOA TaKXe MCIOIb30BaICA
JUTsL KaccuuKauu BUIoB Anastrepha fra-
terculus, Anastrepha obliqua, Anastrepha
sororcula Zucchi, Heliothis virescens, Heli-
coverpa zea, Drosophila melanogaster u
Drosophila simulans, nns oOHapyXeHUs
NapasuTU4ecKux oc pona Trichogramma n
unBazuii Cryptolestes ferrugineus B 3epHax
MIICHUIBI [8].
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bmwkusas uH(ppakpacHas runepcrex-
TpaJibHasi BU3yaJlM3alUsl NIPOAEMOHCTPHUPO-
Bajla BBICOKYIO TOYHOCTb B OIpE/EIECHUU
BUJIOB MypaBbeB Tetramorium caespitum W
Tetramorium impurum [3].

XOTd TUNepCHeKTpalbHbIE METO/bI
MCIOJIb30BAINCH JJI1 U3YYEHUSI MHOTHMX ac-
IIEKTOB CEJIbCKOXO35MCTBEHHON IIPAKTUKH U
B KJIacCU(UKAIIMM MHOTHX BHJIOB HACEKO-
MBIX, MOTEHLUHUAIBHOE MHCIOJIb30BAHUE MeE-
TOJAOB [UId WAEHTU(UKALUUKU BUIOB An-
isoplia agricola, Phorbia fumigata v ux o6-
Hapy»KEHUS B MOJIEBBIX YCIOBUSAX CTAHOBUT-
sl 0OBEKTOM HCCIIE0BAaHMS BIIEPBBIE.

Lenp vccnenoBaHUs — NPEABAPUTEIb-
Hasl OLIEHKa Ha JJaOOpaTOpHOM YpPOBHE T'M-
MEePCIEKTPaIbHON BU3YyaJIM3allMM KaK TeX-
HOJIOTMHM JJIs1 aBTOMAaTU3UPOBAaHHOIO PacIo-
3HaBaHUs U Kiaccu(uKauuu Bpenuteneil ¢
L[€JIbI0 NOBBILIEHUS 3(PPEKTUBHOCTH MOHU-
TOPUHTA CEIbCKOXO35MCTBEHHBIX MOJIEH H
MUHUMM3ALUU yiiepOa 3epHOBBIM KYJbTY-
pam.

Marepuaasl u Meroabl. COop Bpe-
JUTENEN pOBOM MIIEHUIBI IPOXOIUI B IIe-
puon Bererauuu KyasTypbl B 2024 rony B
OCHOBHBIX pailoHax 3epHocesHus IlaBno-
napckorr obmactu (ceBepo-BocTok Kazax-
crana): Tepenkonbckuit paiion (TOO
«Arpo-/lamy»), XKenesunckuii paiton (TOO
«Kymabek arpo»). O6bexTamMH Hccie0Ba-
Hus sBIstOTCS Anisoplia agricola, Phorbia
fumigata. 'unepcrnekrpanbHas CheMKa HC-
cllelyeMbIX OOBEKTOB Oblila BBIIIOJHEHA C
UCIOJIb30BAaHUEM TUIEPCHEKTPAIbHON Ka-
mepsbl FigSpec FS-13 VNIR (400-1000 awm)
CKaHUPYIOIIETO TUIa, 0OecreynBaroniei He
MeHee 250 crneKTpanabHBIX KaHaAJIOB C paspe-
menueM 2,5 HM. MccnenoBanue npoBoau-
nock Ha 0aze Jlaboparopuu OGHOTOTUUYECKUX
uccinenoanniit HAO «TopalireipoB yHUBEp-
cuter» (. [laBnogap, Kazaxcran).

Jlnst ipeiBapuTENIbHONW OLIEHKU Kade-
CTBa THUIIEPCHEKTPAIBHBIX H300paxeHUi
MPUMEHSIOCH  CIIEUATU3UPOBAaHHOE TPO-
rpammHoe obecnieuenue Prediktera, pabora-
Iolllee Ha A3bIKe NporpammupoBanus IDL.
Jlnst kaxmoro uzoopakeHnus (GpopmMupoBacs
runepky0 maHHbIX. [lepBuyHas oOpaboTka
CHMMKOB BKJIIOYajia CIIEKTPAJbHYIO Kaiuo-

POBKY C HCIIOJIB30BAaHUEM «UYEPHBIX» U
«OeNbIX» ATAJOHOB, a TAKXKE CO3/aHUE U
IPUMEHEHHE «MacoK» JUIsl ycTpaHeHus ¢o-
Ha. OOpabOoTaHHBIE THIEPCIEKTPAIbLHBIC
M300paKeHHsI 3arpyXajluch B MPOrpamMMmy
Breeze (Prediktera), koTopas 1mo3BoJisieT cH-
CTEeMaTU3UpOBaTh aHAJIW3 JaHHBIX, BU3Yya-
JTU3UPOBATH CHEKTPAJIbHYIO HH(OPMALHIO,
a TaKk)Xe MPOBOIUTH KJIACCH(PHUKALNIO U HH-
TepIpeTaIHIo MOJIYYeHHbIX MarepuanoB. B
Hel ObuM co3nmanbl Monenu Principal com-
ponent analysis (PCA) u Partial least
squares discriminant analysis (PLS-DA).

PesyabTarbl u o0cy:xaenue. Ilepen
cozganueM PLS-DA mbl nmpoananu3upoBa-
JH CIIEKTPAJIbHBIE XapaKTEPUCTHKH C yde-
TOM  MOP(OIOTHYECKHUX  OCOOEHHOCTEH
HACEKOMBIX.

Anisoplia agricola iMeeT BBITYKIYIO
oBaJIbHYIO (hopmy Tena TMHOU 10 13 MM,
HAJIKPBUIbsi OOBIYHO KOPUYHEBOTO IIBETA C
KpPECTOOOpa3HBIMH YEPHBIMH OTMETHHAMH.
Phorbia fumigata vumeer muHYy A0 6 MM,
YepHOe TeNO0 W NpO3payHble KPBUIbS C Ce-
PBIM HITH KOPUYHEBBIM OTTEHKOM.

I'pagpuxk Raw Spectrum nokasbiBaer
CHeKTpalbHble KpuBble. CIEKTPBl KaKIOro
BHJIa UMEIOT CXOXKY popmy. OOpa3iibl Hace-
KOMBIX W JIMHHM TIPOHYMEPOBAHBI: HAIPH-
Mep, IiepBasi JIMHUS KPAaCHOTo I[BeTa Ha rpa-
¢uke Raw spectrum cOOTBETCTBYET HepBO-
My HOMepy oOpaslla Ha THIEepCIEeKTpallb-
HOM H300paXeHHH.

Jlnana3oH JUIMH BOJIH Cpeau 00pasiioB
Anisoplia agricola coctaBnser 500-800 HM
(Pucynox 1). MakcumanpHBIM MUK Haxo-
ouTess B obOmacth aiauHBl BoaHBL 600-750
HM, cpeanuii muk B obmactu 750-800 HM,
YTO yKa3bIBaeT Ha HEOOJBIIOE OTPAXKEHUE B
ommkHeM wuHpakpacHoM auanaszone. [la-
JICHHe WHTEHCHUBHOCTH CBSI3aHO C TIOTJIONIE-
HUEM CBETa ydacTKaMM Tejia ¢ OOJbIIUM
KOJIMYECTBOM MeJlaHuHa. llepBbiii u BTOpOU
CTIIEKTPhl WMEET HaMOONBIIYI0 WHTCHCHB-
HOCTH CpPEIM BCEX, YTO CBSI3aHO C OTpa)ka-
TEJIBHOM CIIOCOOHOCTBIO OYpbIX HAJKPHLIb-
€B, NpU D3TOM TMEpBbIi oOpaszern HMeeT
HanboJiee CBETIYI0 TOBEPXHOCTh, MTOATOMY
€ro CHEeKTp MMeeT OOoNbIui KodpPuImeHt
oTpakeHHs. Bapuanum Mexry crieKTpaMu
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TaKkke MOTYT YyKa3blBaTh HA pa3luddsl B
[JIaJIKOCTH TIOBEPXHOCTH XUTHHOBOTO TIO-
KkpoBa. TpeTuil 1 4eTBEpPThI CIEKTPHI MPHU-
HaJJIexar oOpasiam, MOBEPHYTHIX TEMHBIM
IIEPOXOBATHIM OPIOIIKOM BBEPX U MOTIIOIIA-
10T OOJIbIIIE CBETA, YEM OTPaXKAIOT, IIOITOMY
UX K03(PPUIIUEHT OTpaKEHUST MEHBIIIC.
[luku  MHTEHCHBHOCTH  CIEKTPOB
Phorbia fumigata HaxomsTcs B JHMamna3oHe
500780 HM, UMesl OTpa)KeHHE B OJMKHEM
nH(paKpacHOM CIIEKTpEe 3a CYeT OTpaxa-
TEeITbHON CIOCOOHOCTH KpbUIbeB (PucyHok
2). UeTBepThlii COEKTP MMEET BbIIIE KO-
(bULUEHT OTpaKeHUS B CPABHEHUU C JIPYTH-
MU 32 CUET paKypca pacHoJIOKEHUS MYyXH.

wnads mey

2] 3.97%)
190128 ddUBLIeA

wnads mey

) 233%)
.

19138 dduelep

1) 90.1%)

OH BbllIE, TaK KaK KPbUIbS 3a CUET CBOEH
CTPYKTYPBI OTpa)KaroT OOJBIIYIO0 YacTh Ia-
JIAIOIIETO CBETa, a HE MorjouarT. Mem-
OpaHa KpBUIbEB MOXKET CO37aBaTh ONTHYE-
ckue 3(pdexTsr — OecK WM MEepenuBHl 32
cueT UHTepPEPEeHLIUN CBETa, YTO yBEIUYH-
BaeT oTpaxeHue cBeta. OCHOBY Kphbliia CoO-
CTaBJISIET TOHKas Mpo3payHas MemOpaHa,
KOTOpas Takke obOecrneunBaeT Kodhduim-
€HT OTpakeHus Bblie. OCTalbHbIE CIIEKTPHI
XapaKTepu3yeTrcss MEHbIIeH HWHTEHCHUBHO-
CTBI0O B OJMkHEM HH(paKpacCHOM Hara-
30HE€, YTO CBSA3aHO C MOTJIOMIAOIIEH CIio-
COOHOCTBIO TEMHBIX MUTMEHTOB W YTIJIOM
PaCIONIOXKEHUS MYX.

Hyperspectral image

Pucynok 2. Cnexmpanvnvle xapaxmepucmuxu Phorbia fumigata

Ha fJaHHBIX  THIEpCHeKTPabHBIX
n3o0paxkeHusIXx Oonpumid kK03 unmeHt
oTpaxkeHust umeet Anisoplia agricola n3-3a
Oosiee CBETJIOTO MHUTMEHTA W TJIAAKOW IIO-
BEpXHOCTU. TakKe Ha CIEKTPhI BIHUSIOT
BpeMs CYTOK, OCBELICHHE U paKypc, Hpu

KOTOPBIX IPOUCXOAMIIA ChEMKA.
[Tocme 00pabOTKHU  CHEKTPATBHBIX
JAHHBIX ObLTH M00aBNEHBI KATETOPHH IS
KQKJOr0 THIEPCHEKTPATLHOTO H300pake-
HUs. 3aTeM Ha OCHOBE BCEX ITUKCEIEH MO3a-
WYHOTO HW300pakeHHWs OblIa CO3/1aHa
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mogenb PCA. UtoObl UCKIIOUUTH (POH, OBI-
JIX BBIJENCHBI TOJBKO 00JIACTH, COJEpKa-
mue o0pasubl HaceKoMbIX. [lanee Oblia mo-
crpoena mozaens PLS-DA, u oto6pansr 00-
pasibl, MOAJICKAIINE BKIIOUSHUIO B aHAJIH3.

Cucrema xiaccupuiupyer OOBEKTHI
Ha JBe Kareropuu. Marpuma ommboK
(Confusion Matrix) DeMOHCTPUPYET BBICO-

Actual classes ‘ Total

Anisoplia austriaca

Kyto TouHOCTh Knaccudurammu: 100% o00b-
exkToB Anisoplia agricola w  Phorbia
fumigata ObUTA TIPABWIILHO HJICHTUQUIIUPO-
BaHbl (Pucynox 3). MeTpuku kauectBa
BKIOYaoT moiHoty (recall), TodHOCTH
npenckaszanuii  (precision) u  Fl-mepy.
Precision yka3plBaeT JONI0 KOPPEKTHO
KJIacCU(UIIMPOBAHHBIX OOBEKTOB Cpeau

‘ Phorbia fumigata ‘ No class

Anisoplia austriaca 9 (39.1%)

Phorbia fumigata 14 (60.9%)
# Predicted 23 (100%)
Correctly 23 (100%)

Incorrectly

Precision
Recall

F-score

9 (39.1%)

100%
100%

100%

9 (100%)

14 (100%)

14 (60.9%) 0

100%
100%

100%

Pucynox 3. Mampuya owubox kraccugpuxkayuornHou mooenu

BCEX INpeACKa3aHHbIX B KaXJOM Kiacce,
Recall orpaxkaer noiro nmpaBUIIbHO KI1accH-
(GUIMPOBAHHBIX 0OBEKTOB CpeaH Bcex (hak-
TUYECKHUX 3K3eMIUIIPOB JAaHHOTO KJlacca, a
F-score (cpennee wmexnay Precision u
Recall) moaTrBepx1aeT TOYHOCTH U TTOJTHOTY
Mozenu. IlocTtpoeHHas Mojzenb YCHEIIHO
(YHKIIMOHHUPYET B PEKUME pEalbHOIO Bpe-
MeHH, 3((EKTUBHO pacro3HaBas HACEKO-
MBIX.

OmmOku KiacCU(pUKaUU OTCYTCTBY-
10T, YTO JIeJaeT €€ HaJleKHbIM MHCTPYMEH-
TOM Ui TPAaKTHYECKOTO HCIIOJIb30BAHMUS.
bnarogapst BBICOKOH TOYHOCTH MOJIENb MO-
KET TPUMEHATHCS i aBTOMAaTHU3WPOBaH-
HOTO MOHHMTOpPHWHTA TOMYJISIMA W UIACHTH-
(bukauy BpeanuTenen.

BoiBoabl. Jlannas pabota mpen-
CTaBJISICT ONMKCAHHE CIEKTPAIbHBIX Xapak-
TEPUCTHK HACEKOMBIX M KJIaCCH(PHUKAIIMOH-
HOUM Monenu ans BUAOB Anisoplia agricola
u Phorbia fumigata.

PazHooOpazne MHTEHCUBHOCTH OTpa-
KaeT M3MEHUUBOCTh MEXIY PazIHUYHBIMU

YacTAMHM Tela U MOpP(OJIOTHUYECKUMHU OCO-
OEHHOCTSIMH 0CO0€H, TaKUMHU KaK MHUTMEH-
Talus, INIOTHOCTh U CTPYKTypa XUTHHOBOTO
MOKPOBAa, BO3PACT HACEKOMBIX U HACKOJIBKO
JIOJITO XpaHUTCS 00pasel] B SHTOMOJIOTHYE-
CKOM KoJuleKIuu. Brpicokum ko3 duumen-
TOM OTpakKe€HUs 001a1at0T Oojiee CBETIbIE U
TJIJIKKE YIaCTKH TeJla HACEKOMBIX, HU3KUM
— TEMHBIE YYaCTKH C OOJBIINM KOJMYe-
CTBOM MeJIaHWHA. M3 CTpyKTypbl 3K30CKe-
JeTa W ero CocTaBa CKJAAbIBAlOTCA YHHU-
KaJIbHbIE OCOOEHHOCTH KakJI0OTO BHJA, UTO
JISKUT B OCHOBE MX HACHTU(DHUKAIMH C TIO-
MOILbIO THMEPCHEKTPAIIbHON  BHU3yalu3a-
1117078

Mpb1  co3nmanu  KiaacCHU(UKAITMOHHYIO
moxaenb PLS-DA nns Anisoplia agricola n
Phorbia fumigata ¢ o00meld TOYHOCTHIO
KJacCU(pUKALUU ISl HA3HAYCHHBIX ITHKCe-
neit 100%. BaxxHbIM acneKkToM, KOTOPBIi
HEOO0XOAUMO YUYHUTHIBATh  JJIi LIMPOKOTO
BHEJIPEHUS TUTIEPCIICKTPATbHON BU3yalu3a-
IIUHM B CEJILCKOE XO35HCTBO, sBIsETCS 0Oec-
neuyeHue JOCTYIMHOCTH JaHHBIX U MX CHUCTe-

11
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MaTH3aluU C LEIbI0 00yYeHUS MPOTPaMM U
6osiee TOUHOTO OomnpeeneHus BuaoB. Crene-
pupoBanHass mojnenb PLS-DA mponemon-
CTPUpPOBAJIA MMOTEHIIAT TEXHOJIIOTUH TUIIEP-
CHeKTpasIbHOM BU3yanu3auuu. [loaxon, uc-
MI0JIb30BAHHBII B 3TOM HCCIIEJOBaHUH, -
(eKTUBHO pa3yinyall BUIbl HACEKOMBIX, YTO
MOIYEPKUBAET €ro MOTEHIMAIBHYIO I0JIe3-
HOCTb B 9TOM o6sactu. OH OTKPBIBAaET BO3-
MOXKHOCTH JJIi ONTHUMH3ALUU CEIHCKOTO
X03siCTBa: aBTOMATHMYECKHM aHalIu3 JlaH-
HBIX C KaMep U APOHOB B PeaIbHOM BpeMme-
HU MOXXET COKPAaTUTh KOJMYECTBO XMMHYeE-
CKHUX 00paboOTOK 32 CYET TOYEHHOI'O BBISB-
JICHUS] TIOPAKEHHBIX 30H U COKPATUTh Yachl
paboThl ISl BBISBIIEHUS BpenutTeneil. Tak-
K€ OTKPBIBACTCS BO3MOXKHOCTH IPUMEHE-
HUS TOJIXOAa KaK Hepa3pylIaroIiero MeTo-
Jla aHAJIM3a XUBBIX OPraHU3MOB, B 4aCTHO-
CTH Ui U3y4eHHs MOpP(HOAHATOMUYECKUX
0c00EHHOCTEH HACEKOMBIX.

Bbaaronapnocrn. [lanHoe uccieno-
BaHue (uuaHcupyercsi KomurteTrom Hayku
MuHHCTEpCTBAa HAYKH M BBICIIETO 00pa3o-
Banus PecnyOmuku Kazaxcran (I'pant Ne
AP22784689 «Pa3paboTka WHTErpUpPOBAH-
HOW CHCTEMBI JTUCTAHIIMOHHOTO MOHHTO-
pUHra arporeHo30B SPOBOM IMIIEHHUIB Ha
OCHOBE TEXHOJIOTHM CIEKTpaJIbHOW BH3Yya-
JAU3AIMM  JUISL  CO3JIaHMs TPELU3UOHHOTO
3eMIICACTUS»).
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buoaii 3uankecmepin
udeHmupuKayuaAnNay yulin
Kaaccugukayuanvly
MoOenin Kypy

Anoamna
byn  3epmmey 6uoau  azpoyeno-
3bIHOASbl 3UAHKECMEPOl AHbIKMAY YUWIH 2u-
nepCnekmpanovl BU3YAIU3AYUSIHBL KOLOAH)

MYMKIHOIKmepin — kepcemedi. ymvicma
Kkpecmi Kouwvizvl (Anisoplia agricola) sicone
Kapa  oudai  wwlOvinbiHbY  (Phorbia

fumigata) cnexmpanovlx Kacuemmepi Ccu-
nammanvin, ocvl myprep yuwin PLS-DA
Knaccugpuxayusnwvly mooeni xcacanovl. ben-
2lleHeen nuKcenoep YuliH JHcainvl Kiaccu-
Quxayusnay oandiei 100% xypan, 6yn oHwvl

Ouonocuanvly  3epmmeynep  MeH  3UsH-
KecmepOi  MOHUMOPUHZIIEY — CANACLIHOA
maxcipubenik — Koioawy — yuliH — CeHimoi

Kypanea anHanovipaowvl. I unepcnekmpanovl
BU3YANUZAYUAHBL  KONOAHY 3UAHKECHMEPMEH
Kypecyze apHan2an muimoi cmpameusiColH
AHbIKMAyea JicoHe e2ic  ANKanmapwblHblY
HCAROAUBIH  HAKMbL  VAKbIM  PEHCUMIHOe
bakvlnayea orcaya MyMKIHOIKmMep myevl3a-
Obl, HCYMBIC YAKIMbIH KbICKAPMbIN, OHOIPIC
muimoiniein -~ apmmulpaosl.  ¥ColHbLI2AH
a0icmeme  cunepcnekmpanovl MexHoLo2Us
MeH KOMRbIOMEPNIK KOpY MeXHON02USIAPbIH
ayulll WapyaulblibleblHa HCIHE IHMOMOIO-
2Usl CAnachlHOagbl AKAOEeMUSLIbIK 3epmme-
yiiepee eneizy0iy Keneule2in Kopcemeoi.

Tyuiinoi ce3dep: cunepcnexkmpanobvl
BU3YAIUZAYUS, HCIHOIKMED, Oudau 3usiH-
kecmepi, Anisoplia agricola, Phorbia
fumigata.

Mamepuan oacnaza 20.02.25 mycmi

Building a classification model for
identifyimg wheat pets

Summary

This study demonstrates the potential
of hyperspectral imaging for identifying
pests in wheat agrocenosis. The spectral
characteristics of Anisoplia agricola and the
Phorbia fumigata were described, and a
PLS-DA classification model was developed
for these species. The overall classification
accuracy for the designated pixels was
100%, making the model reliable for practi-
cal applications in biological research and
pest monitoring. Hyperspectral imaging of-
fers new opportunities for determining effec-
tive pest control strategies and real-time
field condition monitoring, reducing labor
hours and increasing production efficiency.
The proposed methodology highlights the
potential of integrating hyperspectral tech-
nology and computer vision into agriculture
and academic research in entomology.

Keywords:  hyperspectral imaging,
insects, wheat pests, Anisoplia agricola,
Phorbia fumigata.
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Summary

The article presents a study on the
molecular genetic characterization of the
widespread Eryx miliaris (Pallas, 1773)
species in Uzbekistan, the species is endemic
to Asia. In Uzbekistan, two species
belonging to the genus Eryx, E. miliaris and
E. tataricus, are widespread, and their
taxonomic status is considered problematic.
According to the results of the molecular
genetic studies, the nucleotide sequence of
the mtDNA 16S rRNA domain of the E.
miliaris, stored in the collection of the
Institute of Zoology of the Academy of
Sciences of the Republic of Uzbekistan, was
studied. This species was studied by
comparing it with the nucleotides of its
species in the National Center for
Biotechnology Information (NCBI) gene
bank. According to the results of the
bioinformatic studies, it was determined that
this species has a 99% close identity to the
E. miliaris (MN338670) species in the gene
bank. In the phylogenetic tree, species
belonging to the genus Eryx were grouped
into 4 groups, and the E. miliaris species E.
tataricus and E.f. jaculus were grouped
together with 98.4% bootstrap support from
the phylogenetic point of view, and the E.
miliaris Uz sample was found to be closely
related to the E. miliaris species distributed
in Iran. The mtDNA 16S rRNA region was
found to be omne of the key genes in the
identification of species belonging to the
genus Erys (Erycidae).

Keywords: ~ molecular  genetic
characterization, Eryx  miliaris, Eryx
tataricus, Uzbekistan, mtDNA 16S rRNA,
phylogenetic analysis, taxonomic status,
bioinformatics, gene bank, NCBI, species
identification, Erycidae.

Introduction. The fauna of Uzbeki-
stan has an ancient history, which is con-
nected by very complex relationships. In this
region, endemic and autochthonous species
of Turan and Turkestan play a significant
role. Throughout history, various animals
from Central Asia, India-China, the areas
surrounding the Mediterranean Sea, and the
Eurasian steppes have arrived here. At the
same time, part of the fauna consists of spe-
cies introduced from the Far East, the Cau-
casus, Europe, and America, either acclima-
tized or accidentally introduced. The modern
fauna of Uzbekistan includes 706 species of
vertebrates, of which 107 are mammals, 460
are birds, 64 are reptiles, 3 are amphibians,
and 76 are fish. The number of invertebrates
reaches more than 15 thousand species [1].

Recent studies have documented 13
species within the subfamily Erycinae, ge-
nus Eryx Daudin,1803, distributed globally:
E. borrii Lanza & Nistri, 2005, E. colubri-
nus (Linnaeus, 1758), E. conicus (Schneider,
1801), E. elegans (Gray, 1849), E. jaculus
(Linnaeus, 1758), E. jayakari Boulenger,
1888, E. johnii (Russell, 1801), E. miliaris
(Pallas, 1773), E. muelleri (Boulenger,
1892), E. somalicus Scortecci, 1939, E. ta-
taricus (Lichtenstein, 1823), E. vittatus
Chernov, 1959 and E. whitakeri Das, 1991.
These species are distributed across diverse
biogeographical regions, including North
and East Africa, Europe, the Middle East,
and South and Central Asia [2]. Regionally,
members of this genus are recorded in Rus-
sia (E. miliaris), Iran (E. elegans, E. jaculus,
E. tataricus, E. johnii, E. sistanensis), Ka-
zakhstan (E. miliaris) [3, 4].

Phylogenetic studies of E. milliaris
specimens from Chine, based on mitochon-
drial DNA (mtDNA) sequences of the 16S
rRNA and COI gene regions, have provided
insights into the evolutionary relationships
of this species with other ophidian taxa [5].
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In Uzbekistan, two species of the genus Er-
vx, E. miliaris (Pallas,1773) and E. tatari-
cus (Lichtenstein, 1823), are widely distrib-
uted [6]. However, morphological and mo-
lecular analyses have demonstrated limita-
tions in differentiating these species with
high confidence [7, 8]. Further integrative
taxonomic approaches, incorporating genet-
ic, ecological, and morphometric data, are
necessary to resolve species delineation
within the genus Eryx.

This study aims to conduct a molec-
ular-genetic characterization of the species
Eryx miliaris, which belongs to the genus
Eryx and is stored in the collection of the
Institute of Zoology of the Academy of Sci-
ences of Uzbekistan.

Materials and methods. Data col-
lection and DNA extraction Specimens
were collected from the Institute of Zoology
at the Academy of Sciences of the Republic
of Uzbekistan. Total genomic DNA was ex-
tracted from these genetic samples using the
DNeasy Blood and Tissue Kit (Qiagen Inc.,
November 2023). To analyze the nucleotide
sequences of the mitochondrial 16S rRNA
region of Eryx miliaris, we used the primers
16SA (5-CGCCTGTTTATCAAAAACAT-
3) and 16SB (5-CCCGTCT GAAC
TCAGATCACG-3'), which are commonly
employed in the taxonomy of Squamata [9].

Polymerase chain reaction (PCR)
amplification was performed under the fol-
lowing conditions: an initial denaturation at
95°C for 15 minutes, followed by a 30-
second denaturation at 94°C, primer anneal-
ing at 53°C for 45 seconds, and elongation
at 72°C for 1 minute and 40 seconds. A final
elongation step was conducted at 72°C for 5
minutes. Steps two through four were re-
peated for up to 35 cycles in a thermal cy-
cling process.

The presence of DNA in the PCR
products was confirmed using electrophore-
sis on a 1.0% agarose gel at 120 V. DNA
amplification and gel purification were per-
formed according to the manufacturer's in-
structions with the reagent kit provided by
"Silex M" (Moscow, Russia).

DNA sequencing was carried out
using the ABI PRISM® BigDye™ Termina-
tor v. 3.1 Cycle Sequencing Kit, and the se-
quencing reactions were analyzed on an
ABI PRISM 3100-Avant Genetic Analyzer
(Moscow, Russia).

Phylogenetic analysis. The DNA
sequence obtained from the quality analysis
was used for species identification via the
BLAST program, confirming that it corre-
sponds to Eryx miliaris. This specimen was
aligned with closely related species re-
trieved from the National Center for Bio-
technology Information (NCBI) database
(https://blast.ncbi.nlm.nih.gov/) using the
MAFFT program [10] and the presence of
stop codons was checked with the AliView
software. A phylogenetic tree was construct-
ed using the Maximum Likelihood (ML)
method with bioinformatics tools such as
FastTree [11] and IQ-Tree v1.6.12 [12].
The nucleotide substitution model was se-
lected using the ModelFinder Plus (MFP)
function [13]. Phylogenetic analysis was
conducted based on the EryxOR21.fasta nu-
cleotide sequences, with the following com-
putational parameters: automatic core detec-
tion (AUTO), SPRNG random number gen-
erator (Seed:834048), and optimized calcu-
lations using AVX+FMA processor support.

Results and discussion. According
to the results of the molecular-genetic analy-
sis, the 498 base pairs of nucleotide se-
quences belonging to the mtDNA 16s rRNA
region of Eryx miliaris were compared to
samples in the GenBank database. As a re-
sult, a 99% similarity was determined, con-
firming that the analyzed E. miliaris speci-
men belongs to the E. miliaris species in the
GenBank database based on molecular
methods. A comparison between the ana-
lyzed Eryx miliaris Uz sample and Eryx
miliaris sequences from GenBank revealed
two nucleotide differences. Specifically, at
the 261st nucleotide position, the E. miliar-
is Uz sample contained G (guanine),
whereas the E. miliaris MN338670 sample
from GenBank stored a (adenine). Addition-
ally, at the 298th nucleotide position, the E.
miliaris Uz sample contained s (cytosine),
while the E. miliaris MN338670 sample
from GenBank stored T (thymine) (Figure
1). These mutations are phylogenetically
significant and may reflect genetic differen-
tiation between Eryx miliaris populations. A
comparison between the Eryx miliaris Uz
sample and E. elegans MN338719 from
GenBank showed 24 nucleotide differences,
with an overall nucleotide similarity of
95.2%.
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Figure 1. Comparison of Eryx milliaris species samples with nucleotide sequences

A cross-phylogenetic tree was created cate the statistical reliability of the tree
with this identified species and other speci- branches. These values are displayed in the
mens from GenBank (Figure 2). upper left corner of the tree, ranging from

From the phylogenetic tree, we ob- 50.01 to 100. Higher bootstrap values
serve that it was constructed based on the (closer to 100) signify stronger statistical
16S rRNA gene sequences of snake species support for the evolutionary relationships
belonging to the genera Acanthophis (4.) depicted in the tree. The tree distinctly
(Elapidae), Epicrates (E.), Boa (B.), and highlights the following clusters:

Eryx (E.) (Boidae). Bootstrap values indi-

bootstrap

A. madagascariensis EU419780.1
—Ep. alvarezi MN276232.1 |,

L———Ep. crassus NC 083268.1
B. constrictor imperator KF576959.1

50.01
) o62u
7421

) 863

B. constrictor occidentalis KF576957.1
B. constrictor constrictor KF576937.1

E. miliaris MN338670.1
——FE. miliaris t14 07-02-25-11

E. f. jaculus MN338684.1
_:E tataricus MN646174.1

02 E. tataricus MK780743.1

I

E. elegans MN338721.1
——E. miliaris MN338648.1

Figure 2. Phylogenetic tree of Eryx species with other snakes based on the Maximum

Likelihood method
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Outgroup clade: Acanthophis mad-
agascariensis (EU419786.1) is positioned at
the most distant evolutionary branch, serv-
ing as the outgroup.

I. Epicrates clade (green cluster):
Epicrates alvarezi (MN276232) and Epic-
rates crassus (NC083268) formed a distinct
cluster with a bootstrap value of 96.5%.

II. Boa clade: Boa constrictor occi-
dentalis (KF576957) and Boa constrictor
constrictor (KF576937) formed a well-
supported subclade with a bootstrap value of
98.4%. The inclusion of the Boa constrictor
imperator (KF576959) resulted in a larger
clade with a bootstrap value of 98.3%.

III. Eryx clade (main internal
group): Eryx tataricus (MN39174) and Er-
yx tataricus (MK780743) formed a separate
clade with a bootstrap value of 84.3%, indi-
cating differentiation from E. miliaris. The
samples  Eryx  miliaris ~ (MN39848,
MN39870, and LN476152) clustered togeth-
er with our E. miliaris sample, forming a
subclade with 96.5% bootstrap support. Ad-

ditionally, Eryx  elegans (MN39873)
grouped within a larger clade with a boot-
strap value of 98.4%.

The phylogenetic tree reveals the
following evolutionary relationships: all Er-
yx species form a monophyletic group, indi-
cating a shared common ancestor. The genus
Boa is shown to be more closely related to
Eryx than to Epicrates. Within the Eryx
clade, the following subclades can be ob-
served: A subclade containing Eryx elegans.
A subclade including multiple samples of
Eryx miliaris. A subclade comprising Eryx
Jjaculus and Eryx tataricus. The genus Epic-
rates represents a distinct evolutionary line-
age that diverged earlier than the Boa and
Eryx lineages. Based on this phylogenetic
analysis, we can draw taxonomic conclu-
sions that support the current classification
of these snake genera and provide insights
into their evolutionary relationships. The
tree designates A canthophis (Elapidae) as
the outgroup, highlighting it as the most dis-
tantly related genus among the analyzed
taxa. Boa and Eryx share a more recent
common ancestor, while Epicrates occupies
an intermediate position in terms of evolu-
tionary divergence. The presence of multiple
samples for certain species (E. miliaris and
E. tataricus, in particular) allows for the
assessment of intraspecific variability.

According to the literature, the taxo-
nomic status of Eryx tataricus and Eryx mil-
iaris has been a subject of debate in previ-
ous molecular studies, with their relation-
ship being hypothesized to be at the subspe-
cific level [2].

Conclusion. According to the results
of the molecular-genetic research, the
mtDNA 16S rRNA region nucleotide se-
quence of the Eryx miliaris (Pallas, 1773)
species, which belongs to the genus Eryx
and is preserved in the collection of the In-
stitute of Zoology, Academy of Sciences of
the Republic of Uzbekistan, was studied.
This species was compared with nucleotide
sequences of similar species in the National
Biotechnology Information Center's Gen-
Bank. Based on the obtained bioinformatic
analysis, it was confirmed that this species is
99% similar to E. miliaris (MN338670) in
the GenBank database. In the phylogenetic
tree, species belonging to the genus Eryx are
clustered into four groups, with E. miliaris,
E. tataricus, and E. f. jaculus forming a
group with 98.4% bootstrap support. The E.
miliaris_Uz sample was found to be closely
related to E. miliaris from Iran. The mtDNA
16S rRNA region was confirmed to be one
of the key genes for the identification and
study of phylogenetic relationships in the
genus Eremias.
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Material received on 22.02.25

O30excmanoa mapanzan Eryx miliaris
(Squamata: Boidae) mypinin
MONEKYNAIbIK-2eHEMUKATIIK,
cunammamacol

Anoamna

Maxkanaoa Azus atimazvina mou 3H-
Oemux myp obonvin maoviiamoin Eryx miliar-
is (Pallas, 1773) ocvinanvineiy O306excman-
dagvl  Key  mapanean — NONYIAYUACHLIHA
JACYPI3LI2EH MONEKYNANbIK-2EHEMUKANBIK,
cunammamacsl YColHuvliaovl. O30ekcmanoa
Eryx myvicoina ocamamoin exi myp — E.
miliaris nen E. tataricus Key mapanzan,
anarioa onapovly MaKCOHOMUSLIbIK Mapme-
beci ani e HAKmMvl AHBIKMAIMARAH. 3epm-
mey asaceinoa O36excman Pecnybnukacoi
Founvim akademusicvinbiy 300102us uHCcmu-
mymol Jicunagvinoa caxmanean E. miliaris
mypiniy  mumoxonopusinviy J[HK-cvinOagbl
16S pPHK  OomeHiHiH  HYKI€OMUOMIK
mizbeci 3zepmmendi. byn mizoex ¥ammoix
OUOMEXHONOUANILIK  AKNaApam Opmanblebl-
noiy (NCBI) een 6amkinoezci manimemmep-
MeH  canvlcmuipbliovl.  buoungopmamuxa-
JIbIK 3epmmeynep Hamudicecinoe Oy mypoiy
eeH  Oamkme  mipkencen E.  miliaris
(MN338670) mypimen 99% yxcacmoieb
anvikmanovl. DuioceHemuxanvlx azawma
Eryx mysicvina swcamamvin mypnep mepm
monka 0ipikmipinoi, an E. miliaris, E. tatari-
cus ocone E.f. jaculus 6ip monxa 98.4%
oymcempan  Kondayvimen kKipoi. E. miliar-
is Uz yneici Upanoa mapanean E. miliaris
MyplepiMen HCaKblH MyblCMblK, KAMbIHACMA
exeHi anvikmanovl. Mumoxonopusnvix JJHK-
noiy 16S pPHK atimaewr Eryx myvicvina orca-
mamvii mypnepoi aHbIKMayoa Hez2i3eli 2eH-
Odepoiy 0Oipi peminde Oencinendi (Erycidae
MYKbIMOACHL).

Tyninoi  cezoep: Mmonexynanvix-
eenHemuxanvly cunammama, Eryx miliaris,
Eryx tataricus, Osbexcman, mtDNA 16S
pPHK, ¢unocenemuxanvix manoay, maxco-
HOMUSLIbLIK, Mapmebe, 6uouHgpopmamuxa, eet
oanxi, NCBI, mypoi anvixmay, Erycidae.

Mamepuan 6acnaza 22.02.25 mycmi
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Monekynapno-zenemuueckasn
xapakmepucmuka euoa Eryx miliaris
(Squamata: Boidae), pacnpocmpanénnozo
6 Y30ekucmane

Annomauus

B cmamve npeocmasneno uccneoo-
8aHue MOJeKYNIAPHO-2eHeMU4eckol Xapax-
MepUCMUKU UWUPOKO PACHPOCMPAHEHHO20
euoa Eryx miliaris (Pallas, 1773) na mep-
pumopuu Y3bexucmana. Buo sensemcs sm-
Ooemuxom Azuu. B Y3zbexucmane wupoko
pacnpocmparensl 06a éuoa pooa Eryx — E.
miliaris u E. tataricus, npu 5mom ux maxco-
HOMUYEeCKUli cmamyc cuumaemcs npooie-
mMamuuubiM. B pamxax  monexynapHo-
2eHemuYecKux Uccied08anuli oviia uzyienda
HYKI€OMUOHASL NOC1e008amMeNbHOCIb  00-
mena 16S pPHK mumoxonopuanvrou JJHK
(mtDNA) y E. miliaris, xpansawezocs 8 Kon-
nekyuu Hucmumyma 30o0n0euu Axademuu
Hayk Pecnyonuxu Y3zbexucman. [lannwiii
8UO CPABHUBAICA C HYKIEOMUOHBIMU NOCTLe-
008amMenNbHOCMAMY, NPeOCMABIeHHbIMU 8
eenHoghonoe Hayuonanonoco yemmpa oOuo-
mexnonocuueckotl ungopmayuu (NCBI). Ilo
pesyiomamam OUOUHGDOPMAMUYECKUX aHA-
JIU308 YCMAHOBLEHO, Ym0 OAHHbBI 8UO0 UMe-
em 99% cxoocmea c obpasyom E. miliaris
(MN338670), 3apecucmpuposannvim 6 2eH-
banxe. Ha gunocenemuueckom Oepese
npeocmasumenu pooa Eryx ovinu cepynnu-
posaHvl 8 wemvlpe Kiacmepa, npu smom E.

miliaris, E. tataricus u E.f. jaculus Owvinu
00beOUHEeHbL 8 0OHY 2PYNNY € NOOOEPAHCKOU
oymempoana 98,4%. Obpazey E. miliaris Uz
oxazancsi 6IU3KOPOOCMBEHHbIM NONYIAYUAM
E. miliaris, pacnpocmpanénuvim 6 Hpane.
Obnacmo 16S pPHK mumoxonopuanvHotl
JIHK 6vi1a onpeodenena kak 0OuH u3 Kiwue-
8bIX 2eH08 051 UOEeHMUDUKAYUU BUOOB POOA
Eryx (cemeticmeo Erycidae).

Kntouesvie cnosa: monexynsipHo-
eeHemuueckasn xapaxmepucmuka, Eryx mil-
iaris, Eryx tataricus, Y36exucman, mtDNA
16S pPHK, c¢unocenemuueckuii auanus,
maxkcoHomMuveckul cmamyc, Ouourgopma-
muka, eenbank, NCBI, uoenmughuxayus
suoos, Erycidae

Mamepuan nocmynun 6 peoaxkyuro
22.02.2025
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MOJJIIOCKH - HPOMEXYTOYHBIE XO35EBA 'EJIbMUHTOB
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Annomauus

B npupoonvix ycnosusix woea Y36exu-
CMAana NPpecHO800HbLE U HA3eMHbLe MOIIOC-
KU USPAarom 8adiCHYIO POJlb 8 INU300MONOUU
napasumapHeix 3a001e6aHull NO360HOUYHbIX
HCUBOMHBIX. Y CMAHOBIEHO, 4YMO NPecHo-
B0OHble MOJLIIOCKU SIGISIOMC  NPOMEIIC)-
MOYHBIMU X035e8aMu OJisl WUPOKO2O Kpyed
2CNIbMUHMOS, JTUYUHOYHbIE CMAOUU KOmo-
PBIX 3a68epuiaiom passumue y polo, nmuy u
Maekonumarowux. B nazemHulx MONTIOCKAX
BbIAGICHbL JIUHUHKU 2eIbMUHIMO8, OKOHYA-
MENbHBIMU X035€8aMU KOMOPLIX 8blCIYNaA-
HOMm NpeuMyuecmeeHHo nmuybl U MIeKONU-
marowgue. L{upkynsiyusi 2eibMUHMO3HbIX UH-
8azuil 6 NPUPOOHLIX U CUHAHMPONHLIX OUA-
2ax ocywecmensiemcs npu yuacmuu mpeéx
0053amebHbIX KOMNOHEHMO8: 8030youme-
NSl (2eNbMUHMA), NPOMENCYMOUHO2O UIU
OONONIHUMENbHO20 XO035UHA (MONIOCKA) U
0e(pUHUMUBHO20 XO03AUHA  (NO360HOYHO20
AHCUBOMHO20). YVuumuleas o0OHapydiceHHble
JUYUHOYHblE CMAOUU mpemamoo, yecmoo u
Hemamoo y 22 6u008 MONICKO8, MONCHO
Ymeep#coams, 4mo OaHHwvle 0ecno360HOY-
Hble SAGNIAIOMCS KIIOYEBbIM 36€HOM 6 HOO-
0epoicanu U pacnpocmpaHeHuy 2elbMUH-
mo308 Ha obcredyemotl meppumopuu. Ilo-
JIyYeHHble OaHHble NOOMBEPAHCOAIOm, Umo
MONLIOCKU CILYAHCAM He MOIbKO NPOMEHC)-
MOYHBLIMU 38EHbAMU 6 JHCUSHEHHOM YUKIe
2eNIbMUHMO8, HO U CNeyuhuyecKkoll IKoI02uU-
yecKoll Huwetl, 0becnevusanuell UX 6bloCu-
8awnue, adanmayuio U 380JHYUOHHYIO CMA-
OUIbHOCM®.

Knrouegwvie cnosa: monniocku, 2einb-
MUHMbL, MpemMamoodbl, Yecmoovl, HemMamo-
Obl, NPOMEINCYMOUHbIE X035€6d, OehuHU-
MugHble X035e6d, dNUI00MON02US, NAPA3U-
mapuvie 3a001e6aHus, OUO02ETbMUHMO3bL,
IOocnviti Y3bexucman, yupkynayus unea-
3Ull, IKOCUCMEMDbL, TUHUHOYHbIE CIAOUL.

BBenenue. MOJIIIIOCKH SIBASAIOTCA
OJIHOM U3 Hauboee pa3sHOOOPA3HBIX U KO-
JIOTHYECKH 3HAYMMBIX Tpymi 0ecrno3BOHOY-
HBIX >KMBOTHBIX, IIMPOKO MPEICTaBICHHBIX
KaK B BOJHBIX, TaK U B HA3€MHBIX IKOCHCTE-
Max Y30ekucrana. [1o coBpeMeHHBIM [aH-
HbIM, (ayHa MOJUIIOCKOB B pecnyOiuke
HacuyuTeiBaeT Oosiee 100 BHOOB, OTHOCS-
MUXCSI K Pa3IMYHBIM TaKCOHOMHYECKHM
rpynmnamM. OTH OpraHU3Mbl HTPAIOT BAKHYIO
poJib B OMOreo1eHo3ax, y4yacTBysl B IIpoLec-
cax KpyroBOpOTa BELIECTB, CAMOOYMILECHUS
BOJIOEMOB, ()OPMHUPOBAHHUU TIOYBEHHOTO TI0-
KpoBa U ClIy>)ka KOpMOBOI 0azoil it psaa
BH/IOB TIO3BOHOYHBIX KHBOTHBIX.

Hecmotpss Ha mmpokoe pacmnpocTtpa-
HeHHME U (YHKLIMOHAIbHOE 3HAYEHUE, MOJ-
JIOCKM Y30€KHCTaHa 0 CUX IOpP OCTaITCS
CJ1a00U3yUYEHHBIMH C TOUKU 3PEHUS UX POJIH
B TMOJAJEPKaHUU TApPa3UTAPHBIX CHCTEM,
0COOEHHO B acleKTe T'eJIbMUHTO30B KHBOT-
HbIX. MeXay TeM, M3BECTHO, YTO MHOTHE
BUJIbI MOJUTFOCKOB BBICTYNAIOT B KaueCTBE
IPOMEXKYTOUYHBIX  XO035€B  TeIbMHUHTOB,
oOecrieunBasi pa3BUTHE U TpaHC(HOPMALHIO
X JIJMYMHOYHBIX cTaguil. Takue B3aumoaeu-
CTBUSI UMEIOT BaXKHOE 3HAYCHHE IS IIUPKY-
JSAA BO30YIUTENEeH Tapa3uTapHbIX 3a00-
JICBAaHUN B TMPUPOIHBIX W CUHAHTPOITHBIX
OMOreoIeH03ax.

B KM3HEHHBIX UKJIAX TPEMATO,
LIECTOJT M1 HEMATO/i MOJIJTFOCKU UTPAIOT KpH-
TUYECKYI0 pOJib, OOecreunBas HeNmpephiB-
HOCTh TIepefaydl MHBa3HOHHBIX (GOpM K Jie-
(MHUTUBHBIM X035i€BaM — pbl0aM, NTHIIAM
1 MJeKonuTammuM. Oco0eHHO aKTyaIbHO
3TO AJI IOKHBIX PErHOHOB Y30eKucTaHa,
raie  Oworeorpaduyeckue OCOOCHHOCTH,
BBICOKAasi IUJIOTHOCTh CEJIbCKOXO35HCTBEH-
HBIX JKMBOTHBIX M Ooraroe OMopa3HOOOpa-
31€ TIO3BOHOYHBIX CO3/1aI0T OJIaronpusiTHbIE
YCIIOBUS 7Sl TIOJACPKAHUS U PACIPOCTpa-
HEHUS apa3uTapHBIX 0YaroB.
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B cBs3u ¢ 3THM, ucclen0BaHUE BU-
JIOBOIO COCTaBa NPECHOBOJHBIX U Ha3eM-
HBIX MOJUTIOCKOB, a TaK)K€ OINpPEACIICHUE UX
POJIM B KU3HEHHBIX LIUKJIaX FEJIbMUHTOB Ha
TEppUTOpUU tora Y30ekucTaHa, MpeicTaB-
JS€TCsl HAYYHO M IPAKTHUYECKU 3HAUYHUMBIM.
Pe3ynbratel mOMOOHBIX HCCIEIOBAaHUN HE
TOJILKO JOTIOJIHSIOT 3HAHUA O OMOPa3HOO00-
pa3uM peruoHa, HO M UMEKT MPUKIATHOE
3HAQ4YECHHUE I BETEPUHAPHOM IAapa3mUTOJIO-
MM, OXpPaHbl NMPUPOIBI U 3KOJIOIMYECKOTO
MOHHUTOPHHTA.

Marepuansl u MeToasbl. Mccnenoa-
HUS MPOBOJWINCH B Pa3IMYHBIX MPHUPOJI-
HBIX JaHamadTax 0KHBIX PErHOHOB Y30e-
KHMCTaHa, BKJIIOYas HU3MEHHbIE, INPEArop-
HbIE U TOpPHBIE 30HBI, II€ 3apErUCTPUPOBa-
HO 3HAYMTEIbHOE pa3HOOOpa3ue MpecHO-
BOAHBIX M Ha3eMHBIX MOJUTIOCKOB. COop
Marepuana OCYIIECTBISJICS B BECEHHE-
JMETHUM Tepuoi, B CE30HBI HaWOOIbIIEH
OMOJOTrMYEeCKONH aKTUBHOCTH KaK MOJUIIOC-
KOB, TaK W TMapa3uTUYECKUX (OpM TIeb-
MHUHTOB.

buopasHoobpazue MOIITIOCKOB Ha
o0ciieyeMoi TEeppUTOpUHM BKJIIOUaeT 22
BHJA, U3 KOTOPBIX 15 OTHOCATCS K Ha3zeM-
HbIM opmam 1 7 — K NpecHOBOJAHBIM. Bee
OoTOOpaHHbIE BUABI OBUIM HIECHTUDUIMPO-
BaHbl 1O MOP(}OJIOrMYECKUM IMpPHU3HAKaM C
HCIIOJIb30BAHUEM OIPEIEIIUTENCH MOJUIFOC-
koB CpenHell A3uu U COIpeNeIbHbIX PEru-
OHOB. MnenTu¢ukanus npou3BOAMIACH B
71a00paTOPHBIX YCIOBUSAX C UCHOJIb30BaHU-
€M CTEPEOMHKPOCKONIa U MHKPOIIPEIApOB,
OKpAILEHHBIX IO CTaHJAPTHBIM MapasuTo-
JIOTUYECKUM METOAUKAM.

Jl1s BBISIBJIEHMS T€IbMUHTOB, Haxo-
JAIIMXCS Ha JUYMHOYHBIX CTaJUAX pa3BH-
TUS1, MOJUIFOCKH TI0JIBEPTaINCh BCKPBITUIO U
MUKDPOCKOIIMYECKOMY AaHAIU3y TKaHEHd U
nosnocrer Ttena. McecnegoBaHue mnpoBOau-
JIOCh 110 METOJUKE KOMIIPECCOPHOIO METO-
Jla 1 METOJOM HMCKYCCTBEHHOTO IepeBapu-
BaHNs TKaHEH C UCIIOJIb30BAHUEM pacTBOpa
nencuHa. OnpeneneHne JTMYNHOK FeIbMUH-
TOB MPOU3BOAMUIIOCH IO MOP(OIOTHYECKHM
IIPU3HAKaM, a TaKXKe C YYETOM CTaJuu pas-
BUTHA (LEpKapuu, MeTallepKapuu, LHUCTU-
LEPKOUJIbI U TUUUHKUA HEMATOJ).

Pe3ynbrathl ObIIM cHCTEMaTH3UPOBA-
HBI 110 BHJIaM MOJLIIOCKOB, BHUJIaM OOHapy-
JKEHHBIX Mapa3uTOB M MPEINO0JIaraeMbIM

neuHUTHBHBIM Xo03sieBaM (Tabmumbl 1 u
2). CteneHb MHBa3WPOBAHHOCTH OLICHHBA-
Jach Ha OCHOBE KOJIMYECTBa MH(ULIMPOBAH-
HBIX 0c00ei B 00mIei BeiOOpKe. OOpaboTka
MOJIyYEHHBIX JAHHBIX MPOBOAMIIACH C HC-
MOJIb30BAaHUEM CTaTHCTUYECKUX METO/IOB,
BKJIFOYAsl BBIYMCIICHUE IIOKa3aTesel 3apa-
XKEHHOCTHU (TPEBAJICHTHOCTH), CPEIHEN HH-
TEHCUBHOCTHU M OOMJIHSI [TAPa3UTOB.
PesyabTaTel u o0cy:xkaenme. B pe-

3yJbTaTe MPOBEAEHHBIX  UCCICAOBAHMI
YCTAHOBJICHO, YTO B MPHUPOJIHBIX YCIOBHUSX
tora Y30eKucTaHa MpeCHOBOIHBIC M HA3EM-
HbIE MOJUTIOCKH HWIPAIOT BAXHYIO pOJIb B
MUPKYISIIUU TEIIbMUHTO30B CPEIU I03BO-
HOYHBIX XHMBOTHBIX. IIpecHOBOIHBIE MOJ-
JIOCKU OKa3anuch 3apakéHHbiMH 11 Buma-
MU TPEMaTo]l, MapUThl KOTOPBIX Mapa3UTH-
PYIOT y LIUPOKOTrO Kpyra Je(UHUTUBHBIX
X0351€B — PBIO, NTUIl U MIIEKONUTAIONIUX.
B yactHOCTH, Y MOJUTIOCKOB pona Lymnaea
(L. truncatula, L. auricularia, L. subdis-
juncta, L. bactriana) Obl1u 0OHapyX EHBI
JUYMHKA TaKUX 3HAYUMBIX Mapa3UTOJIOTH-
YECKHUX BHUJOB, Kak Fasciola hepatica n F.
gigantica, a Taxxe Trichobilharzia ocella-
ta, Diplostomum spathaceum n npyrue.

Bonee BbicOkasi creneHb MHBA3UPO-
BAaHHOCTH 3a(UKCHpPOBaHA Yy Ha3eMHBIX
MOJUTIOCKOB, Cpelld KOTOPBIX BBISBJICHBI
JUYUHOYHBIE CTaJUU TpeMaTo]| (LepKaphu
U MeTalepkapuu), 1ecTos (IUCTULEPKOU-
JbI) U HEMATOJA. JTO CBUJIETEIBCTBYET O
0oJiee MUPOKOM CIEKTPE Mapa3UuTHIECKUX
dbopM, peaM3ylOIIMX CBOM >KU3HEHHBIC
IUKJIBl C Y9aCTHEM Ha3eMHBIX MOJLTIOCKOB
KaKk MIpOMEXYTOUHBIX Xo3sieB. Hauboinee
3apakEHHBIMHU OKAa3aJMCh TaKWE BHJIBI, KaK
Xeropicta candaharica, Bradybaena phae-
ozona, Leucozonella rubens, y KOTOpBIX
oOHapyXeHbl TUIUHKA 10 5—10 pa3nuaHbIx
BUJIOB TEIIbBMUHTOB. JTO MOTYEPKUBALT BHI-
COKYIO DKOJIOTHYECKYIO TUIACTHYHOCTh W
BaXHYIO JIH300TOJIOTUYECKYIO POJIb JIaH-
HBIX MOJUTIOCKOB.

OKOHYATEITHHBIMH X035I€BaAMH JINIH-
HOK, OOHApy>KE€HHBIX B Ha3€MHBIX MOJUTIOC-
KaxX, BBICTYMAIOT TJIaBHBIM 00pa3oM MTHIIBI
u wiexonutatomue. I[logoOHble TaHHBIE
yKa3bplBalOT Ha CYIIECTBOBAHUE  YCTOM-
YUBBIX MPUPOJHBIX U CHHAHTPOMHBIX OYa-
TOB HMHBAa3WH, B KOTOPBIX YYacCTBYIOT, KaK
MUHHMYM, TPH 3BEHA: FeIbMUHT — IPOMe-
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Tabnuna 1. BugoBoit coctaB IMYMHOK TeJIbMUHTOB, OOHAPY>KEHHBIX Y Ha3€MHBIX

MOJITFOCKOB
Ne Bt MoULTIOCK OoOHapy:KeHHbIE JdepuHuTHBHBII
JMYUHKH XO035IMH
1. Oxyloma elegans Brachlylaemus fuscatus [TTummr
. Dicrocoelium dendriticum
2. Pseudonapaeus sogdianus Minekonuraroue
Cystocaulus ocreatus
3. Deroceras leave Davainea proglottina [TTurer
Deroceras sturanyi Brachylaemus fuscatus [Ttuter
5. Candaharia rutellum Corrigia corrigia [ITuie!
oo . Dicrocoelium dendriticum
6. Candaharia izzatullaevi . . [Truter
Davainea proglottina
7. Candaharia levanderi Davainea proglottina [Ttuimst
Dicrocoelium dendriticum
8. Zonitoides nitidis Protostrongylus skrjabini | Mnexkonuraromue
P.davtiani
0. Macrochlamys sogdiana Brachylaemus fuscatus [Ttuen
Dicrocoelium dendriticum
Mullerius capillaris Cysto- | MnekonuTaromme
10. | Bradybaena phaeozona caulus ocreatus
Corrigia corrigia [Ttuimst
. . Dicrocoelium dendriticum
11. | Ponsadenia semenowi MunekonuTaromme
Cystocaulus ocreatus
Dicrocoelium dendriticum
12. | Leucozonella rubens Minekonuraronime
Cystocaulus ocreatus
' Dicr . it
13. | Leucozonella rufispira icrocoelium dendriticum Minekonuraromue
Cystocaulus ocreatus
14. | Leucozonella crassicosta Protostrongylidae gen.sp. | Mnexonurtaroniue
Dicrocoelium dendriticum
Protostrongylus raillieti
P.hobmaieri
P.skrjabini
P.davtiani
P.caprae
15. | Xeropicta candaharica Spiculocaulus leuckarti Minekonuraronme
S.orloffi
S.kwongi
S.austriacus

Cystocaulus ocreatus
C.vsevolodovi
Mullerius capillaris
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Tabmuua 2. BuaoBoil cocTaB JIMYMHOK TeIbMUHTOB, OOHAPY)KEHHBIX y IPECHO-

BOJHBIX MOJIJIFOCKOB

No Bt MoULTIOCK OoOHapy:KeHHbIe JdepymHUTHBHBIN
JIMYMHKH XO035IHH
1. | Lymnaea truncatula Fasciola hepatica Miekonurarome
Fasciola gigantica MunekonuTaromme
2. | L.auricularia Trichobilharzia ocellata [Tuns
Sanguinicola inermis PrI16BI
Fasciola gigantica MunekonuTaromme
3 L.subdisjuncta Notocotylus attenuates Tyt
' ' Hypoderaeum conoideum
Diplostomum spathaceum PrI16BI
_ Fasciola gigantica MunekonuTaromme
4. | L.bactriana — - -
Sanguinicola inermis Pr1651
5. | Costatella acuta Bilharziellidae gen.sp. [Ttunst
Calicophoron erschovi Miexomnurarome
6. | Planorbis planorbis Bilharziella polonica Echi-
nostoma revolitum Noto- [TTrnet
cotylus attenuates
7. | Anisus convexiusculus Echinostoma revolitum TTtuner

XO034A1UH
XO03sUH

AKYTOUHBIM  (AOIMOJIHUTENIbHBIN)
(Momttock) —  ne(UHUTUBHBIN
(TT03BOHOYHOE KMBOTHOE).

DTO MOATBEPXKJAET CIOXKHOCTh 3IH30-
OTOJIOTMYECKON CTPYKTYphl T'€IbMUHTO30B
B PETMOHE U BBICOKYIO CTEIEHb BOBJIEYEH-
HOCTU OECI03BOHOYHBIX OPraHU3MOB B Ma-
pasuTapHbIE LENH NEPEeIadH.

OOmiast 3apak€HHOCTh NPECHOBOTHBIX
MOJITIOCKOB JINYMHOYHBIMU CTAJUSIMU TIellb-
MUHTOB coctaBuia 7,0%, Torna xak cpeau
HA3€MHBIX MOJUIIOCKOB 3TOT II0Ka3aTellb
moctur 12,6%, 9T0 MOXKET OBITH CBSI3aHO C
OonblIe JTOCTYIHOCTBIO HA3eMHBIX MOJI-
JIOCKOB JJI IIHPOKOrO0 Kpyra I1I03BOHOY-
HBIX XMIIHUKOB M canpodaros. Kpome To-
ro, Ha3eMHbIE MOJUIIOCKH B CHIIy CBOEi
KU3HEHHOM CTpaTeru yaiie KOHTaKTUpY-
10T ¢ (heKaMsIMU MO3BOHOYHBIX KHUBOTHBIX,
YTO COCOOCTBYET UX MH(MULMPOBAHUIO M-
LIaMH [1apa3UTOB.

AnanTanoHHBIM NOTEHIIMAI I'e€JIbMUH-
TOB HamOoJiee MOJHO peau3yercss B opra-

HU3ME Ha3eMHBIX MOJUIIOCKOB, OOMTAIOIINX
KaK B TOPHBIX, TaK U B PAaBHUHHBIX JaH]-
madTrax. O4eBUAHO, HA ATOT IMPOLIECC OKa-
3bIBACT BJIUSHUE OHMOJOTHYECKOE Pa3HOO00-
pa3ue U BbICOKasl YUCIEHHOCTh NTHI] U Mile-
KOINMTAIOUINX, BBICTYHAIOIIUX B POJIH Ae(H-
HUTHUBHBIX X03sieB. TakuM oOpa3om, Oora-
Tas (payHa MO3BOHOUYHBIX CIIOCOOCTBYET aK-
TUBHOM LUPKYJSUU FEJIBMUHTOB U pacIllu-
PEHMIO apeana X MPOMEKYTOUYHBIX XO035€EB.
BrIsBIIEHHBIE 3aKOHOMEPHOCTH TOA- TBEP-
JKAAIOT TOJIOKEHUE O BEAYILEH POJIM MOJI-
JIFOCKOB KaK 0053aTeIbHOI0 KOMITIOHEHTa B
DKOCUCTEMHON TIepeAaue Mapa3uTapHbIX
¢dopm. IIpuuéM OCHOBHOE PO MPOMEXKY-
TOYHBIX X034€B TPEMATOJ COCTABISAIOT BOJI-
HbIE MOJUTFOCKH, YTO COTJIacyeTcsl ¢ JaHHbI-
MU MUPOBOH snuteparypsl. OfHaKO B ycIlo-
BUAX Y30€KHucTaHa Ha3eMHbIE MOJUTIOCKH
JEMOHCTPHUPYIOT HE MEHEee Ba)KHYIO 3IH30-
OTOJIOTUYECKYI0 3HAYMMOCTb, OCOOCHHO B
neperaye HeMaTo U LECTO/,.
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BoiBoabl. Takum 00pa3om, OCHOB-
HOE SIPO MPOMEXYTOUHBIX XO35€B Tpema-
TOJ B yCIOBHSX IOora Y30eKHCTaHa COCTaB-
JISIOT BOJHBIE MOJUIIOCKU, YTO IMOJIHOCTHIO
COOTBETCTBYET OOIICTIPUHATHIM B3IJIsIaM B
COBPEMEHHOW Mapa3sUTOJIOTUH. DTOT (HaKT
MOATBEPK/IAETCS MHOKECTBOM paHee Ipo-
BEJCHHBIX MCCIICIOBAHUM, 1€ NOAYEPKUBA-
€TCsl pOoJib MPECHOBOJHBIX MOJUIFOCKOB B
KU3HEHHBIX I[HMKJIaX JUTCHETUYECKHX Tpe-
MaroAa. Takue MOJUIIOCKH, KaK MpPE/ICTaBU-
Tenu ponoB Lymnaea, Planorbis n Physa,
YYaCTBYIOT B TPAaHCMHUCCHUU BO30OyAHUTENEH
dacuonésa, MUCTOCOMO30B, JUILIOCTOMO-
30B M JIPYTUX 300HO3HBIX U 3MU300TOJIOTH-
YECKUX 3HAUYMMBIX MHBA3UM.

OpaHako, Kak MoKa3ajad Hallld Hcclie-
JIOBaHMsSI, Ha3eMHbIE MOJUTFOCKHA B PErHoHE
TaK)Ke€ aKTUBHO BOBJICYEHBI B MOJIEPKAHUE
UUPKYJISIUN TEIbMUHTOB B TMPUPOTHBIX
ouarax. X poyib Kak MpOMEXYTOYHBIX XO-
35ieB, OCOOCHHO B TOPHBIX M PaBHUHHBIX
OuoneHo3ax, He MeHee BaxkHa. [lo xapakTe-
Py CTaHOBIIEHUSI Ha3€MHBIX MOJUIIOCKOB B
KAauecTBE MPOMEKYTOUYHBIX XO35€B Telb-
MUHTOB, 3HAUUTEJIbHOE MECTO 3aHUMAIOT HE
TOJIBKO TPEMATObl U LIECTOAbI, HO U HEMa-
TOJBI, UTO SBJISIETCS] BAXKHBIM JIOMIOJIHEHHUEM
K KJIACCUYECKUM TpeJcTaBileHusM. B gacT-
HOCTH, OOHApY)KEHHBbICE B HA3EMHBIX MOJI-
JIOCKaX JIMYMHKA HEMAaTOJ YKa3bIBaIOT Ha
AKTUBHYIO aJialTalii0 3TUX TMapa3uTOB K
CYXOIYTHOW CpeZie U BO3MOKHOCTh HUX TIE-
penadn yepe3 MUIIeBbIe MU UM KOHTAKT-
HBIE TIyTH 3apaKEHUS.

BeisiBieHHE UHMCTUUEPKOUIOB IiE-
CTOJl ¥ JINUMHOK HEMATO]l B HA3E€MHBIX MOJI-
mockax (Bradybaena, Xeropicta, Chon-
drula) mo3BOJSET YyTBEPKAATh, UTO MOCIE/-
HUE€ UTPAIOT KIIOYEBYIO POJIb B TMOJIEpKa-
HAM W PaCHpOCTPaHEHHUU TMapa3uTapHBIX
CUCTEM, B KOTOPBIX yYaCTBYIOT XUIIHBIE U
BCEsIIHbIE MJIEKONUTAroIMe U NTUIlbl. Oco-
OCHHO Ba)KHBIM IPEACTaBIsETCS TOT (HaKT,
YTO HEKOTOPBIE BUJIbI HA3€MHBIX MOJUIIOC-
KOB MOTYT OBITH pe3epByapaMu cpa3y He-
CKOJIbKUX TpPYMIN IMapa3uToB, oOecrmeunBas
OJIHOBPEMEHHO U HaKOIUIEHHE, U paccelie-
HUE€ WHBA3MOHHBIX CTaIMi.

TakuM 00pazoM, SKOCUCTEMHas 3Ha-
YUMOCTh Ha3€MHBIX MOJUIFOCKOB Kak Mpo-
MEXYTOUYHBIX XO035I€B Fe€JIbMUHTOB HE YCTY-
MaeT BOJHBIM opMam, a B psJie CIIy4aeB —

MPEBOCXOJUT MX IO YHCIY BOBJICYEHHBIX
BHJIOB T1apa3UTOB M CTCICHH 3apakEHHO-
cTtd. OTo TpelyeT manpHEHImx, Oosee jae-
TaJM3UPOBAHHBIX UCCIICIOBAHUNA UX POJIU B
SIU300TOJIOTHYECKON CTPYKTYpPE M MOXKET
UMETh NPAKTHYECKOE 3HAYCHHE IS 300HO3-
HOTO MOHUTOPHUHTA U MPOPUIAKTHKY Tapa-
3UTApPHBIX 3200JICBaHUN Y YETIOBEKA M KH-
BOTHBIX.
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Mollusks as intermediate hosts of
helminths in Southern Uzbekistan

Summary

Under natural conditions in south-
ern Uzbekistan, freshwater and terrestrial
mollusks play a significant role in the epi-
zootiology of parasitic diseases in verte-
brate animals. It has been established that
freshwater mollusks serve as intermediate
hosts for a wide range of helminths whose
larval stages complete development in fish,
birds, and mammals. Terrestrial mollusks
were found to harbor helminth larvae, with
birds and mammals acting as their defini-
tive hosts. The circulation of helminthic
invasions in natural and synanthropic foci
involves three essential components: the
parasite (helminth), the intermediate or
additional host (mollusk), and the defini-
tive host (vertebrate animal). Considering
the detection of larval stages of trema-
todes, cestodes, and nematodes in 22 mol-
lusk species, it can be concluded that these
invertebrates are a key link in maintaining
and spreading helminthiases in the studied
area. The data obtained confirm that mol-
lusks serve not only as intermediate hosts
in the helminths' life cycles, but also as
specific ecological niches that support
their survival, adaptation, and evolution-
ary stability.

Keywords: mollusks, helminths,
trematodes, cestodes, nematodes, interme-
diate hosts, definitive hosts, epizootiology,
parasitic diseases, biohelminthiases, south-
ern Uzbekistan, invasion circulation, eco-
systems, larval stages.
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Moannrockanap — O30ekcmannviy
OHmycmizinoezi 2e1ibMuHmMmepoiH,
apanvlk uenepi

Anoamna
O36excmanHbly oymycmicinoeei ma-

oueu sncagoaunapoa mywsl cy HoHe Kyp-
JILIKMBIK MOJLIOCKANAD OMbIPMKANbL HCA-
Hyapaapoazel Napa3ummix — aypyiapobviy
INU300MONOSUACHIHOA  MAHBI30bL  POJl
amkapaovl. 3epmmeynep Hamudicecinoe
Mywbl Cy MOLTOCKALAPLL KONME2eH 2ellb-
MUHmMmMepOiy apanvik ueci bonvin maobwiia-
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MbIHbL AHBIKMANLObL, 0IAPObIY OePHICLIOIK
camwliapsl OanblKmapoa, KYcmapoa Hcame
cymkopexminepoe  OaMyblH — asKmauobl.
Kypnvig monnmockanapvinoa oa eenvmunm-
mepoiy OepHacindepi mabwlLIvbin, 01APObIH
MynKinikmi —uenepi peminoe Heli3iHeH
Kycmap MeH CymKopekminep — apexem
emedi. [ enbMunmo30blK UHBAZUANAPOLIH
Maoduu JHcoHe CUHAHMPONMbIK, OUAKMap-
0a auHanbimbl yul Heeizei KOMNOHEeHMMmIY
KAMbLCYbIMEH JiCy3e2e acaobl: KO30blpebliu
(cenbmunm), apanvik Hemece KOCbLMula ue

(monntocka),  JHcoHe  MYNKINIKMI — ue
(omvipmranvl  ocanyap). 22 MOANOCKA
MypiHeH mpemamooanap, yecmooaiap

JHCIHEe HeMamooanapobly O0epHICINOIK ca-
MbLIAPbl AHLIKMANRAHBIH eCKepe OMbIPbIN,
oyn OMBIPMKACHLIZ30AD 3epmmeJieeH
aymakma 2eibMuHmo30apobly CaKkmaiybl
MeH mapanyvlHoa Hezizel OyvlH Oonbin ma-
OvL1adbl Oen aiimyza 001a0vl. AnviHeaw
oepekmep  MOTIOCKANAPObIY — 2eNbMUHNI-
mepoiy OMIpAIK YuKIiHOe2i apanvlk OybiH
bonymen Kamap, 01apoObly MIPUWINICIH,

betiimoenyin JicaHe
MYPAKMBLILIZbIH — KAMMAMACHL3
epexute dK0JI02UNIbIK HUA O0nbln maobi-
JAMbIHbIH 0271e710€el01.

Tyuinoi ce3dep: monnrockanap,
2elbMuRmmep, mpemamoodaiap, yecmooa-
nap,  Hemamooaiap,  apanvlK — ueiep,
MYNKIIIKMI uenep, 3nuU300monocus, napa-
3ummik  aypyiap,  Ouo2eibMuHmosoap,
Oymycmix O36ekcman, UHBA3USA AUHATILI-
Mbl, dKOdiCYlenep, 0epHaCLIOIK cambliap.

BONFOUUANBIK
ememin

Mamepuan 6acnaza 15.03.25 mycmi

KoHpauKT HHTEpecoB. ABTOpHI 3asB-
JSI0T 00 OTCYTCTBHM KOH(JIMKTa HHTEpe-
COB, TPEOYIOIIETO PACKPHITUA B JIaHHOW
CTaTbe.
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Anoamna

Maxanaoa oOuogusuxanvly meopusi-
nap HeeizinOe @u3uka MeH OUONOSUAHDIH
UHMe2PAYUsACyl  HCAROAULIHOA — HCOEAPbL
CHIHBIN OKVUIBLIAPLIHBIY bLILLMU-MEOPUS-
JILIK OULAYBIH KATLINMACMbIPY Macenenepi
3epmmenedi, OYN 0Cbl HCYMbICMbIY O3€K-
minicin anvlKmauovl. Asmopnap @usuka
MeH OUONI02UsL MAZMYHBIHbIY MYMACMbIbIH
Kanlnmacmulpyovly — Heeizel  Ke3eHOepiH
AHBIKMAUObl  JiCOHe 0N1apObl OKY MNIHIHe
betlimoey apKvlibl OUOPDUUKATBIK MeopUsl-
1apobly Oatiiausicbld auadsl. Makananvly
MaKcamvl — JHCO2APbL CHIHBIN OKYULbLIA-
PpulHa Oellindik Oinim bOepy dHcoHe EblLIblMU-
MeopusiiblK  OUNaAyoObl OAMbIMY  ASACLIHOA
ouousuKanvly meopusinapobl 3epmmeyee
MYMKIHOIK Oepy.

HKannvt opma 6inim  bepy Mmexe-
mecinoe “buoguszuxa” oxy nouin O0Kbl-
myovly 20ICHAMANLIK He2iz0epi Kapac-
mulpwlnovl. biniv b6epy npoyecinoe buogu-
SUKANLIK meopusnap Oeneeuinde @u3auxa
MeH OUONO2USHBIH OUOAKMUKALLIK CUHMe-
3iHIH mexHonocusAcvl kepcemind. Dusuxa
MeH OUONO2UAHBIH OUOAKMUKALLIK CUHMe-
3iHIH  OLLIM  ANYWBLIAPObIY — 2bLILIMU-
MeopusiiblK  OULAYbIH — OaMblmyea acepi
3epmmenoi.

Conviven  Kamap  usuka  MeH
OUONOCUAHBIY  OUOAKMUKAIBIK CUHME3IHIH
OLNiM  AnYUWbLIAPObIY  bLILIMU-MEOPUSIBIK
ounayvin damvimyea acepi 3epmmenoi. byn
3epmmey Qusuxa meH OUONOLUAHBIY 63apa
OQUIAHbICHIHAH ~— MYBIHOAUMbBIH — HCAHA
eblIbiMU  OiniMoep  MeH — 0agobliapovl
KaIblNMAacmulpy H#COoA0APbIH alKbIHOALOBbL.

Tyninoi cosoep: dscapamviivicmany-
SbUILIMU OUNAY, U3UKaA MeH OUOIOUAHBIH
unmezpayuscol,  ouoguzuka,  ouUohu3U-
KANbIK Meopusanap, neoacocukablk Kcne-
pUumenm.

Kipicne. XKaparteubsicTany OiiMiHIH
Ma3MYHBIH ©3TepTYJeri jXKaHa 9iCTEMETiK
Kypa duzuka MEH OMOJIOTHSIHBI
OIpiKTIpyAl KO3AEUTIiH MHTETPATHBTI TACLT
00IybI MYMKIH. CBI3BIKTBIK ~ €MecC
TUHAMHKANBIK JKyHelnepal CHMaTTalThiH
xKep KOWHAaybIHAA mamaa OoJIFaH
UHTETpalus  FBUIBIMH  3epTTeYJepIiH
camanbl JKaHa oJliCHAMachlHAa AaiHAaJIbI.
HHuterpamus ">kaHa cama maija OOJaThIH
Ke3-KeJreH AIIEMEHTTEP/I1 TyTacTan
OipikTipy mpomeci" men TYCIHAIpUIE.
Ou3nka, XUMHS OJKOHE  OHOJIOTHSIHBIH
UHTETpalysIChl  OKyLIblIapFa TaOUFATThI
OipiiK peTiHAe TaHyFa MYMKIHIIK Oepeni,
JTYHHETaHBIM MEH ONIay/IbIH KaJbINTACybIH
KaMmTamachI3 eteni. O3 enOekrepinge I'. A.
BepynaBa moHAIK Ke3KapacreH OKYIIbI-
JapabIH TAOWUFH FHUIBIMH OWJIAybl JMITH-
PUKAIBIK PETiHJIE KATBIIITACAIbI XKOHE OFaH
MIOHAPAJTBIK ©3apa OPEKeTTeCy BIKMAN eTel
JIeTI Ka3aIbl.

OKyIIBUTAPABIH, TEOPHUSIIBIK JKapaThl-
JBICTAHY-FBITBIMU OJIaybIH KaJTBIIT-
TaCThIPyAbl KaMTaMachl3 €TeTIH THIM/I1
Kypan OediHIIK MeKTenTe OnopU3UKAIBIK
TeOpUsIap  Heri3iHge  Qu3Wka  MeEH
OMOJIOTUSHBIH ~ JUIAKTUKAIBIK  CHUHTE31H
KaMTaMachl3 eTeTiH «buodusnuka» oKy
TIOHIH OKBITY JI€N CAaHAWMBI3.

byn wmakamanelH MakcaTel (hU3HKa

MEH OHOJIOTUSHBIH JIIATAKTUKAIIBIK
CHHTE3IHIH JIiICHAMAJIBIK Heri37epin
YCBIHY, COHJai-ak OMO(HU3UKATBIK OKY

MaTEpUATBIHBIH KOFApbl CBIHBIN OKYIIIbI-
JApbIHBIH ~ FBUIBIMU-TEOPHUSUIBIK ~ OMIayBIH
KaJIBIITACTBIPyFa OCEPIH 3epTTey OO0JNbII
TaOBLIabL.

Marepunannap MEH anicrep.
3epTTeyae Keieci ouicTep KOJIAHBLIIBL:
OKBITy rnegaroruKaJiblIK BKCHepI/IMCHTi,
KpUTEpHAIABl TECTUICy, Talaay, HOTHXKe-
JIEpIIiH TYPBICTBIFBIH OaraliayfblH CTaTHC-
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TUKAJBIK  QJICTEPI,
KaJmbiay.
TyXKbIpbIMIaMaMbI3IbIH HETI3T1 ycTa-

HBIMBI — OKYIIBIHBIH OiliM Oepy OeifiHiHe

CQJIBICTBIPY  JKOHE

COMKEC  OHBIH  OWIAayblH  3€pTTeyie
WHTETPATHBTI KO3KAPACThIH  KaXETTLTITI.
by YCTaHBIM MIOHIIK MIPUHIIAIIKE

Heri3nenesi, sSFHU Oilay TEOPHUSCHl YIIIH
MaHbI3/1bl. FbUIBIMU OiIayIbIH KAJIBIITACYBI
OKy Tiporieci OapbICBIHIA JKYpEai JKoHE
Kke0iHece OKY ToHI1 apKbLIbl OCPUITeH HAKTHI
OuTiMIe Heri3aeeal.

JKaparbuiblcTaHy-FbUIBIMU oitnay
CTWIIHIH JlaMybl QJIEMHIH JKOHE
FBUIBIMIAPBIH ©3apa OaillaHBICHIH TOJIBIK
alry apkpuibl KepiHeni. HoTwkecinge kes-
KEJITeH TaOWFU TPOOJIEMaHBIH 9/1iCHAMAJIBIK
HeTi3/eMeci OOBEKTIHIH KaybIMAACTBHIFBIH
TaHyFa OarbITTalFraH OUTIM CHHTE31 OOIyBI
kepek. JKapaTpuiblcTaHy OUTIMIHIH CHHTE31
FBUIBIMH ~ TEOPHSUIApJIBIH  CHHTE3IMEH,
TaHBIMJBIK 1C-9pPEKET TACUIAepiMEeH, MHTET-
paTHUBTI KApaTBUIBICTAHY-FBUIBIMH OMJIAY-
JIBIH KAJIBIITACYBIMEH TiKeJIeH OailIaHbICTHI.

®. DHrenbC OapABIK FHUIBIMIAPIBI
IamyJIblH OlpTyTac uAesCbIMEH OlpiKTIp/i:
KapanaiiblM KO3FaJIbICTaH (MEXaHUKAJIBIK)
aZlaMMeH, KOFaMMEH, OHBbIH OMJaybIMeH
OaliIaHbBICTHI €H KYpJIeli, )KOFaphl JeHreire
neiiin. Onapra "Kazipri FbUIBIM FUMapaThiH
calyla LEMEHTTey KaruJIaChlHbIH PpeJliH
aTKapaTblH; OHBIH OYpBIH aXbIPaThUIFaH
KipoimTepin OaillaHBICTBIPATBIH, YCTAUTBIH
XKoHe OYKUI 3aMaHayu FbUIBIMFA KyHenl,
1K1 OipTyTac cunar 6epetin"
FBUTBIMIAPIBIH 00Tyl OomKanast [1].

binim Oepyai naMbITyAbIH OYTiHTI
Ke3eHiHAe Oyl KaHa oJiCHAMAIBIK TOCLI
KapaTbUIBICTAaHY-FBUILIMK ~ OuTiIM  Oepy
Ma3MYHBIHA MHTETPATHBTI KO3Kapac OOJbIT
Tabblmanpl.  VHTErpaTtuBTI  TOCLI-camaibl
»KaHa TTOHAPAITBIK FRUTBIMU OarbIT. by skaHa
KEKe  JUIAKTHKAIBIK ~ TEOpHs  jKapa-
TBUIBICTaHY FBUIBIMJIAPBIHBIH OlTiM  Oepy
nmporeciHe  OediMIeNyiHIH — 9/IICHAMAIIBIK
Heri31He aiHamIb! [2].

®u3nka MEH OWOJOTHSHBIH IoHA-
pasbIK OaiTaHBICTAPBIH YCBIHY TTOHAPAIBIK
OaiiaHpIcTap TEOPHSCHI HETI3IHIE JKYy3ere
aceippuiabl (O. E. Axynuu, A. U. T'ypbes,
B. A. Tuk, M. JI. lammep, u. B. 3Bepes, JI.
S. 3opuna, A. ®@. 3y6os, 1. E. Kapnayx, u.
C. Kapacoga, 1. b. Karu, C. M. IloxneBaes,

N. T. Cyposeruna, A. B. Vcosa, B. H.
®epnopona, 0. C. Lapes, B. H. fAunuen, O.
B. fBopyxk xone 1. 0.). FanmeiMamap dusuka
MeH Ouoiyiorus OalyIaHBICBIHBIH  OLIIMII
urepy camacblHa, OUTiM Oepy MpoIeciH

YKaHIaHbIpYFa, TaHBIMIBIK
KBI3BIFYIIBUIBIKTBI  JaMBITyFa,  JIYHHETa
HBIMJIBIKQJIBINITACTBIPYFa, OeliHIiK

OarpITKa, KOCINTIK Oelimaenyre, OKYIIbI-
JapAblH  TYXKBIPBIMJAMalblK  OWJIAYbIH
JTaMBITYyFa ocepid Herizaeni [3].

«bnodusukay moH1 (U3HKAIBIK JKOHE
OMOJIOTHSUIBIK ~ FBUIBIMA ~ TEOPHUSUIAp MEH
LTiMIepIiH ouTiM oepy MpoIeciHe
Oeifimzeny uaesuiapbiHa HerizgenreH. OKy
noHiHzeri Ouodu3uKanblK OuTiM  opTa
MEKTENTEe CTAHIAPTTHI JKaIIbl OuTiM Oepy
Oarmapiamanapbl  asChIHIA OKBITBUIATHIH
¢uszuka koHe  Owosorusi  OeniMaepiH
OIpiKTIpy Heri3iHae KaJIBITITaCa/Ibl.
buodmsukaneiH "Tipi 3aTrTapAblH = Mexa-
HUKAJIBIK KO3FAIBICH" 06JIiMi — KIIaCCHKa-
JBIK MEXaHHWKA CUHTE31 MEH OHOJIOTHSIIBIK
yiIrma imiMiHIH 6HIMI — OYJIIIBIKET TiHIHIH
KUBIPBLUTYBIHBIH OMO(PU3UKAIIBIK TSOPUSICHIH
oepeni. "I'emognHammka" KYPEK-KaH
TaMBbIp >KYHECIHIH KbI3METIH 3€pTTEUTIH ca-
Ja, WOeaNabl CYUBIKTHIK aFbIHBI TEOPHSCHI
MeH HBIOTOHIBIK eMec CYMBIKTBIKTapIbIH
arbIHBl TEOPUACHIHBIH YillecyiHe Heri3nen-
reH. buogpusukanslH "buoakycrtuka" Gemimi
TepOenMeni KO3FallbIcTap TEOPUsICHl MEH
ce31M TeOpHUsCHIH OIPIKTIpe OTBIPHIM, JBIOBIC
HIBIFADY MEH OHBbl CYOBEKTHUBTI TYpAe
KaObulgay NpoLecTepiHiH OnOPU3HKAIBIK
HET13JIepiH alllbll KepceTel. "BuoIorusIbIK
Kyienep- MiH TepMoJWHAMUKAchl" Oenimi
OpraHu3MepAeri TepMOIUHAMUKAIBIK Y/Ie-
pictep MeH  MeTafboJIu3M  TEOPHSICHIH
O1pIKTIpE OTBIPHII, OMOJIOTHUSUIIBIK TEPMOIU-
HaMUKaHBIH TYXXBIPBIMJIAMAaChlH KaJIbIIITa-
cteipansl. "YKacyma buodusukacer" Gemimi
AIEKTPOCTATHKAIIBIK ©33apa OPEKETTECY MEH
MeMOpaHalbIK TeOpHUsUIapAbl OIpIKTIpe OTHI-
PBII, KacyllaJarbl AJIEKTPOTE€HE3IH OHo-
(U3HKAIBIK ~ TEOPUSCHIH  OWJIACTBIPAJIBI.
buodwusukanein "buonorusuielk - yimanap-
Jarbl  3JeKTp Torel"  Oeinimi 3ar
KYPBUIBIMBIHBIH 3JICKTPOH/IBI TEOPHUSCHIHBIH
CUHTE31HIH OHIMIi )oHe OMOJOTHSUIIBIK YJIIma
Typanbl 11iM — OHOJOTUSIIBIK YIITaHBIH
JMEKTP OTKI3 TIMTITiHIH OWOPU3NKAIBIK
TEOPUSCHI HET131H/Ie allbLIAbI.
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KBanTTeIK  MeXaHUMKa  MeEH 4.
JIapBUHHIH DBOJIFO- IHSUIBIK TEOPHUSICHIH
CHUHTE3JICUTIH "Tipi OpraHU3MIe ONTHUKAJIBIK
coyneneHymiH ocepi" OMOPU3MKACHIHBIH
OesiMi J1e (HOTOOMO- JIOTHSUIIBIK MPOIECTED
TEOPHUSCHIH AaHBIKTAWIbl. brodu3nKaHbIH
"PannoOuo-orusaybeiH" COHFBI 06JIiMiI aToM
SIPOCBIHBIH, KYPBUIBIMBI TEOPUSCHIH KOHE
B. U. imimin cunTe3neini. Bepranckuid,
Onodu3MKaHbI alasel OUOJIOTUSIJIBIK
3aTThIH UOHJAHY TEOPUsICHI [4].

brodusukanelk MaTepualiIbiH Kapac-
THIPBUIFaH Ma3MYHBI ¢busuka MEH
OuosorusiHBl OipiKTipy JKargaibiHaa OiniM
Oepy mporeciHae  YHBIMIACTHIPHLIAIH.
bruodusnkansl OKBITY TEXHOJIOTHUACHI-Tipi
OpPraHW3MHIH YXYMBICHIHBIH MOHIH allaThIH
FBUIBIMU OUTIMHIH TYTaCTBIFbIH/IA KOPIHETIH
MOHApaNbIK CHUHTE3. TEeXHOJOrus >KYHemik
MOH/I1 OKY KE€31H/Ie OKYIIBIIAP/IbIH FHIIBIMU-
TEOPHSIIBIK oiinaybIH KaJIBIITACTBIPY
YKOJIJIaphl MEH OarbITTapPhIH KapacThIPaJIbl:

1.brodu3rKanbK TEOpHUsIaPIbIH
Ma3MYHBIH  allbIll, OJapbl BHU3YyaJbl-
OeliHeni, aybI3I1a-TeOPHUSIIBIK JKOHE

MPAKTUKATBIK-THIMII  Oilylay JarablaapbiH
KaJBINITACTHIPY aPKBUIBI TYCIHAIPY.
2.IlpakTuKaIbIK J)KOHE THIMIL
OWJIayMEH KaTap, TYKBIPBIMIAMaJbIK OM-
Jaysl JAMBITYIBIH MaHbI3bUIBIFBIH
KOepcery.
3.buo¢usukansik Teopusaapbl HEri3-
r'e ajga OTBIPHII, MOHAPAIIBIK JKAJIBI-TayIap
xKacay KOHE OCBHI TEOPUSIIAPIbIH
KongaHOamel  (ocipece  MEIUIIMHATIBIK)
ACMEKTIJIePIH allbIl KOpPCeTy.
4.bruodusuKaibIK MaTepUaIIapIbl
WHAYKTUBTI JKOHE JEAYKTHBTI, CaIlajIbIK
JKOHE CaHJBIK, TAPUXHU >KOHE IJIOTUKAIBIK
TOCUIIEPMEH YCBIHY apKbUIBI  aKbLI-OU
OpEKEeTIHIH JaFabUIapbiH JaMBITY [5].
Hoatukesep MeH TaJKbLIAY.
«buoduzuka» oKy noHiHAe O6MO(U3UKAIIBIK
TEeOpUsTIapabl  KOJNJAAHYABIH  THIMIUTITIH
KaMTaMachbI3 eTeTIiH buznka MEH
OMOJIOTUSTHBIH MHTETPallMsIIBIK ©3apa ic-
KUMBUTBIHBIH HET13T1 KOJAapbl aHBIKTAJIBI.
"buodusmnka" OKy MOHIH OKBITY TEXHO-
JIOTUSICBHI - OYJT OKYIIBUIAPABIH TEOPHSUIBIK
KaPATHUTBLICTAHY-FBUTBIMH oiinaybIH
KaJBIITACTBIPY MeXaHU3MIH alraThIH
IUTAKTHKAIBIK CUHTES.

OKy1mbUIapAbIH JKapaTblUIbICTaHY-
FBUIBIMU OWJIAYBIHBIH KaJIBIITAcy Ke3eH-
JIepiH, TYpiH JKOHE JeHreiin Oaranayra
MYMKIHIIK O€peTiH KpHUTepuasabl-Oarmap-
JIaHFaH TECTTEp ChIHAJFaH MeJaroruKaibIK
HKCHEPUMEHTTIH HOTHXKENepl YCHIHBUIFaH.
Kpurepuanapl-0arjapianran  TecTiIeyl
naiinanana oTeIphln, 013 «bnodusuka» oKy
[IOHIH OKBITY Oeninal CBHIHBIIITAP
OKYIIBUIAPBIHBIH TEOPUSIIBIK KapaTbUIbIC-
TaHY-FBUIBIMUA OMJIAybIH KaJIBIITACTHIPYIbI
KaMTaMachl3 CTCTIHIH JaNICIACTIK [6].

3epTTeyaiH TPAKTHKAIBIK AaCIeKTici
«brodusuka» oKy MoHIH OpTa KaIbl O11iM
Oepy MekeMerepiHiH OuTiM Oepy mporiecine
eHTi3y apKbUIbl JKapaTbUIBICTAHY-FBUTBIMU
oinaynbl KalbIITACThIpyFa OaFbITTAIFaH.
3epTTey/iH >KaHAIBIFBl TEOPHUSUIBIK OLTIM/II,
TYJIFaHBIH OaFbITTATYBIH JKOHE FBUIBIMHU-
TEOPUSIIBIK OMIayAbl JAMBITYbl KaMTaMa-
CBhI3 €TEeTIH MEKTENTe CHHTE3/EITeH IMOH/I1
OKBITY TEXHOJIOTHUSCHIH JKacay/bl KAMTH/IBI.

«buoduszukane) OKBITY TEXHOJO-
THSCBIHBIH ~ OKYIIBUIAPABIH ~ FBUIBIMHU-
TEOPUSIIBIK OWJIaybIHA 9cepiH Oaranay YIIiH
MEeIarOruKaiblK AKCIEPUMEHT KYPTi3ULAi.
Ocpl  MakcaTTa €Ki TecT o3ipieHi:
TEXHOJIOTHSTHBIH CEHIMIUTITIH YKOHE JKapaM-
JBUIBIFBIH TeKcepyre apHanraH 10 sxone 11
TakpIppIliTap ~ OOWBIHIIA  TaTChIpMaap.
O3IpJeHreH  KpuTepHualabl-OaraapiaHFaH
tectuiep «Pusuka» xoHe «buodusuka»
moHJepl  OOibIHIIA  camalibl  TarchIp-
MaJjap/iaH TYpaTblH €Ki CyOTEeCTTI KaMTHU/IbI.
Ocpl TancelpMarap HETi31HAE MOHJIK KOHe
CHHTE3/IeNTeH TeCT TaTChIpMaJIaphbl
Kypbuiibl.  TamcelpManapra  KYHJETIKTI,
OMITUPUKAIBIK JKOHE CHHTETHKAIIBIK JCH-
reiiiepaeri Maocesenep/i ey YCbIHbUIIbI

[7].

Kpurepuanapl-0arjapianran  TeCTi-
Jey  TEXHOJOTHSCHI  JKapaThUIbICTaHY-
FBUIBIMU oiiayapg KaJIbIITacyblHA
OarpITTaJIFaH  OWJay TYpPIHIH  KepceT-
KIITepiH (IMIOMPHUKAIBIK HEMece Teo-
PUSUTBIK ), OMJIay/IbIH KAJIBIIITACy KE3eHAEPiH
(SMIUPUKATIBIK-TYPMBICTBIK, SMIUPUKAIBIK
-FBIJIBIMH, Qg QepeHIanIbl-CHHTeTH-
KaJbIK, CHHTETUKAJIBIK) MKOHE OilayIbIH
KaJIBIITacy JeHreHiH aHBIKTayFa
MYMKIHJIK 6epeni. Kpurepuanasi-6araap-
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nanraH TecT keMeriMeH 10-11 cemHbIMTapaa
OKYIIBUIAPJIBIH JKaPaThUIBICTAHY - FBUIBIMU
OWJIAYBIHBIH  KAJIBINTACYbIH  OaFaliayJIbiH
ceHiMaiiri CnupMeHHIH JOPEXEINiK Koppe-
JSIIMSICBIHBIH, ~ CTATUCTHKAIBIK  OJICTEpiH
KOJIJIaHa OTBIPBIT XKY3€ere achIpbUIABI. JTa-
JOHJBIK TECT PETIHAEC MEKTENTeri aKbLI-
OMJIBI TaMBITY TeCTi 00JIbI [8].

Hormxkenep  HeNIiK  THUIOTE3aHBI
KaObUIgaMayFa JKETKUTIKTI Heri3 Oepei.
Ocpl cebenti menriM kaOsunay Epexecine
Colikec HOIIIK TUIOoTe3a KaObLIIaHOal bl
xoHe 95% cenimainiknen «buopusnka» oKy
MIOHIH OKYIIBUTAPIBIH TCOPHSUIBIK YKapaThl-
JBICTAHY-FBUIBIMUA ~ OMJIAYBIH KAJIBIITACTHI-
pyFa acepi Typalibl alTyFa OOJa bl

90
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50 +
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20 4
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45
o | 22
3-b

A-C

3-H

buodusnkanbl OKBITYIBIH THIMIUIIT
OOMBIHIIIA YKCIIEPUMEHT KOPCETTI:

1. OkymbuiapaplH TaOWFU FHUIBIMH
OMJIaybIHBIH KaJbINTACYbIHBIH YCHIHBUIFAH
JIMarHOCTHKACHI TaKbIpbIl — 10 yKoHE TaKbI-
peim — 11 TecTTepiHiH KOMEeriMeH xKy3ere
aCBIPBUTYBI MYMKIH.

2. «buodusukay OKy IOHIH >KaJIIbl
OumiM OepeTiH MeEKeMEHiH OCHIHTIK Chbl-
HBINITAPbIHBIH ~ OKYIIBIJIAphl  KUBIHIBIKCHI3
KaObLI A IbI.

3. 10 xone ll1-cembinTapaa ¢usuka
MeH OHOJOTHSHBI OalJaHBICTBIPY asCHIHAA
OMo(dU3MKANBIK  TEOpUsIaplbl  3€pTTey
OKYIIBUIAPJIBIH ~ FBUIBIMU-TEOPUSIIBIK — O¥i-
JayBIHBIH KOFAaphl JCHTEHIH KaMTaMachl3
etreni (1-cyper).

".:6 40,5 4 10 xnace
4727
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1-cypem. 10 sacone 11 coinvinmapoagsl OKyUbLIAPObIH HCAPAMBLILICMAHY -bLIbLMU
OUIAYbIHBIH KATBINMACY Ke3enoepi MeH mypi 60UblHua OKYubLIapObly betiimoeny naiibl3sl

Kanmer OimiM GepeTiH MeKkeMelepaiH
JKapaTbUIBICTaHY-FBUIBIMK ~ OlTiM  Oepy
TOKIPUOECIHAE OKYIIBUIAPABIH  FHUIBIMHU-
TEOPVSUTBIK ~ OMJIAYBIH  KaJBITACTHIPYIBIH
MaHbI3bl oneyeTi Oap. JKapaTeuibicTany-
FBUIBIMM ~ OMJIayJbl KaJBINTACTBIPY JKOHE
JAMBITY TIpoIlecTepl HEeTi3IHEeH aKbUI-OU
KbI3METIH  OEJCeHIIPYMIH AMIHUPHUKAIIBIK
o/liCTEpiH  KOJJAHY  apKbUIBl  JKY3€ere
aceIpbuiaabl. byn Oakputaymap Kyprisy,
TOXipubdesnep KOI0, IKCHEPUMEHTTEP
KYprizy, ejmemaep xacay, YFbIMAAap/abl
KaJIBIITACTBIPY CHSKTBHI TOCULAEPAI KaMTH-
el TloHAik  oiinayabl  KaJbIITACTBIPY
OOMBIHIIIA FRUIBIMH 3€PTTEYJIEPIiH KONTETCH
TYpJepl JKapaTbUIBICTaHy  OumiMi  Ma3-
MYHBIHBIH TYTaCTBIFbIH KYpy YIIIH AMJaK-

THUKAIBIK KO3KapacThIH ©3€KTLTIriH JKOHEe
KaKETTUIITH KopceTe .

OKyIIBUTAPABIH, TEOPHSUIBIK KapaThl-
JBICTAHY-FBUTBIMU OMJIAYBIH KAJBIITACTHIPY
YIIIH HWHTETPATUBTI TOCILT KOJJAHBLIAIHI.
Oky mnpotueciHae MOHACPAIH HHTErPaTHBTI
e3apa OpEKeTTEeCYiH THIMAlI TYpAe YCBIHY
OeifiHIl ~ MEKTeNnTe  FBUIBIMU-TEOPHSIIBIK
OiNlayapl  TAMBITYABIH  YJIKeH MYMKiH-
nikrepin amangel. Duszwka MeH Ouono-
TUSTHBIH MHTETPALUSICH] SMITUPHUKAIBIK KOHE
TEOPUSIIBIK OWJIAyIbIH KalbIITACYbIHA 30D
piknan ereni. CoHbIMEH KaTap Ouo-
(U3MKaANBIK ~ TeopHsUlapFa  HeTi3JelreH
¢u3znka MeH OHOJOTHSHBIH HHTETPAaTHBTI
e3apa  OpPEKETTEeCYIHIH  FbUIBIMAPAJIbIK
CHUHTE31H KOJIJaHy apKbUIbl OuTiM  Oepy
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NPOIECIHIH THIMALIIT KOFapbl HOTHXKe-
Jiepre KoJI )KeTKi3yre MyMKiHaik 6epexni [9].

Makana aBTOpaapbl OKYILIbUIAPIbIH
SMIUPHUKAIBIK KOHE TEOPHUSUIBIK OiJIaybIH
KaJIBIITACTBIPY JKOHE JTaMBITYy MOCeNelepiH
nienryre apHaiaraH (u3uka MeH OWOJIOTHS-
HBIH HWHTETPATHUBTI ©3apa OpPEKEeTTECYiHIH

TEOPUSIIBIK HETi3/IeMECiH YCBIHJIBI.
buodusukanplk Teopussap MeH UTiMaep
HeriziHae  Qu3suka MeH  OMOJIOTHSHBI

HMHTETPAIMSUIAYIbIH dIICHAMAJIBIK HET13/1epi
ambUIABI, OYJI MEKTEeNTeri OKy IoHIHJET1

OMo(u3MKaNBIK  IpolecTepai, KyObLUIbI-
CTapbl  OHE  TEOpUsIIApAbl  YCBIHY
JIOTUKAChIH  alllyFa MYMKIHIIK  Oepeni.

Beitinai MeKTenTIH dKOFaphl CHIHBINTAPBIHIA
«brodpusuka» OKy TIOHIH OKBITY MO
AMKBIHIAIIBIN, TYTAC OKY IOHIH KYpYy YIIiH
OMOU3UKANBIK  TEOpHsUIapAsl  Oeiimuey
UAesIIaphl iCKe aChIPBUIIBI.

KopsIThIHABI. Makanana yCbIHBUIFaH
MaTepHAIABIH OJIaH dpi JaMybl (PU3HKa MEH
OMOJIOTUSHBIH MHTETPALMSCHIHBIH JKapaThl-
JBICTAHY-FBUUIBIMU  OWJIAY/ABIH JaMybl MEH
KAJIBIIITacy TPOIECTEPIHE IOCEpiH 3epTTey,
OKylIblJIapFa  KocbIMIIa  OutiM  Oepy
KarmalbiHaa (Qu3nKa MEH OWOJIOTHSHBIH
MHTETPATUBTI ©3apa OpeKeTTecy >KOJIJapblH
1371ey, OKy-3epTTey KBI3METI oIiCcTepiHiH
KapaTbUIBICTAaHY-FBUIBIMM OIJIayJbl JJaMBbl-
TyFa 9CepiH 3epTTey OaFbIThIH/A KOPIHE .

«buodpusuka» oKy moHi IHIeHOepiHJe
OMOU3UKANBIK  Teopusulap  KyleneHnui
KOHE JKOFaphl CBIHBII OKYLIBLIAPBIHBIH
FBUIBIMU-TEOPUSIIBIK ~ OMJIAyblH  Kajbll-
TaCThIPY/IbIH THICTI TEXHO-JIOTHSIChI
o3ipneHnai. beliHaik  chIHBINTap — YIIIH
KapaTbUIBICTAaHY-FBUIBIMH OIJIay bl KaJIbII-
TacTBIPYJbI KamMTamach3 ereTiH "buodusn-
Ka" OKy IIOHIH OKBITYIBIH OumiM Oepy
KEIIeH1 YChIHBUIFaH, OFaH MBbIHAJIAP Kipe/i:

1. Beliinnik oKbITY OarmapiamacbiHa
coiikec 10-mbl >xoHe 11-m11 chIHBIITApFa
apHanraH «buodusrka» noHiHIH O11iM Oepy

Oargapiamachl KYPacTbIPbUIJIBI. byn
Oarmapiama  BapuaTUBTIK  OuUTiIM  Oepy
TaJlaliTapblH €CKEpC OTBIPHIII, OKY-

IIBUTAPIBIH  )KapaThUTBICTAHY-FBUTBIMA  OH-
JIayBIH JTaMBITyFa OaFbITTaJIFaH.
2.«bnoduzuka 10» xxone «bruodusuka
11» oKy Kypamnmapbl THIOTpapHsIIBIK
TOCUIMEH  OachUIBIN  MIBIFAPBULIBL. by
Kypainap Ouodu3MKalblK TeopusIapablH
Ma3MYHBIH allbll, OKyIIbIapra OiniM Oepy

MpOLECiHAC THUIMII KOJJAaHyFa MYMKIHIIK
oepei.

3. buodusuka OoitpiHIIa OLTiM Oepy
Oarmapiamacel IeHOepiHae cabakrapabiy

Ma3MYHBI, xKocnapriay, MOJIEIIBICY,
JIOpICTep JKOHE MPAaKTHKAIBIK —cabakrap
OTKI3y JKOHE€  OKYIIBUIAPABIH  OUTIMIH

OakpuTayZbl KAMTHUTBIH OpTa Kbl OLTIM
O0epy MekemeciHae OHMOGU3MKAHBI OKBITY

omictemeci  a3ipneHai. byn  omicreme
OKYIIBLIAPIbIH TEOPHSIIBIK JKOHE
MpaKTUKAIBIK ~ OUTIMAEpPIH  JKaKcapTyFa

OaFbITTaJIFAaH JKOHE WHTEIPATUBTI TOCUIIEP
apKbLUIbl OKBITYIIBIH THUIMIUIITIH apTThIpYyFa
MYMKIHJIIK Oepe/t.
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Mamepuan 6acnaza 24.02.25 mycmi

Dopmuposanue ecmecmeeHHo-
HAYYHO20 MbIULIEHUA CIAPUIEKTIACCHUKO8
8 YC/108UAX UHMeEZPaAYUU

dusuku u ouonozuu

Annomauus

B cmamve uccnedyromes npobremoi
Gopmuposanus  HAYYHO-MeEOPEeMULecKo20
MbIULIEHUSI CIMAPULEKIACCHUKOG 8 YCIIOBUAX
unmezpayuu u3uKy u OUOI02UU HA OCHOBE
ouoghuzuueckux meoputi, ymo onpeoesnsem
aKmyanbHocms OaHHOU pabomwl. Aemopol
8b10€IAI0M OCHOBHbIE IMANbl YOPMUPOEA-
HUSL YeLOCMHOCIU COOEPHCAHUSL PUUKU U
OUOI02UU U PACKPBIBAIOM 83AUMOCEA3b OUO-
Qusuueckux meopuii, adanmupys ux K yueo-
Hou Oucyuniauue. Llenb cmamou — Ooamv
B03MONCHOCHb  CMAPUEKTIACCHUKAM — U3)-
yumos OuoguzuYecKue meopuu 8 pamKax
npogunbHo20 00pA308aHUSL U  PA3ZGUMUS
HAYYHO-Meopemuiecko20 MolULIeHUs.

Paccmompenvr  memoodonoeuueckue
OCHOBbl NPEeno0oasaHusl y4ebHo2o npeomema
"buoghusuxa" 6 obweodbpazosamenvHoOM
yupexcoeHuu cpedHe2o obwe2o obpazosa-
Hus. B obpazoseamenvrnom npoyecce noxkasa-
Ha mexHono2usi OUOAKMUYecKoeo CUHmesd
Quzuku u buonoeuu Ha yposne oduogusuye-
ckux meoputi. Mccnedosarno enusiHue ouoax-
MUYEeCcK020 cuHmesa Gu3UKY u OUosIo0UU Ha
pazeumue HAy4YHO-meopemuyecKko20 Mbliil-
JleHUst 00YYAIOUUXCAL.

Knroueevie cnosa: ecmecmeenno-
HAayyHOe MblulleHue, uHmezpayus Guuky u
ouonocuu, oOuoguszuxka, oOuoguzuueckue
meopuu, nedazo2udecKutl IKCnepuMeHm.

Mamepuan nocmynun 6 pedaxkyuio

24.02.2025

33


http://www.med-edu.ru/basic-science/biophysics_fund/
http://www.med-edu.ru/basic-science/biophysics_fund/

BUOJIOTMYECKME HAYKHN KA3AXCTAHA Nel, 2025

34

The formation of Natural Science
thinking of high school students
in the context of the integration of
physics and biology

Summary

The article explores the challenges
related to the formation of scientific and
theoretical thinking among high school stu-
dents within the framework of integrating
physics and biology based on biophysical
theories, emphasizing the relevance of this
research. The authors outline the key stages
involved in creating a cohesive content
structure for physics and biology, while also
elucidating the connections between bio-
physical theories and their adaptation to the
academic discipline. The primary aim of the
article is to enable high school students to
study biophysical theories as part of their
specialized education, thereby fostering the

development of their scientific and theoreti-
cal thinking.

Additionally, the article examines the
methodological foundations for teaching the
subject "Biophysics" in general secondary
educational institutions. It showcases the
technology of didactic synthesis of physics
and biology through biophysical theories
within the educational process. Further-
more, the study investigates the impact of
this didactic synthesis on enhancing stu-
dents' scientific and theoretical thinking.

Key words: natural-scientific think-
ing; integration of physics and biology, bio-
physics, biophysical theories, pedagogical
experiment.
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AJFbic. 3epTTey IEMEYIIUTIKCI3 KYpri-
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Myiejiep  KAaKTbIFbICBI.  ABTOpJIap
OChl Makanaja amryJpl Tajan eTeTiH MyZje-
Jiep KaKThIFBICBIHBIH JKOKTHIFBIH MOTIMACH/II.
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Anoamna
byn maxanaoa mexmenme 6uonocus
noHiH  oKkblmyoda  Oencenoi  a0icmepoi

KOJLOGHYOblY MAHbI30bLIbIEbI MEH 01apObly
Oinim canacvina acepi Kapacmuipulidaobvl.
bencenoi oxvimy adicmepi oxyuwvliapovly
naHee 0e2eH Kbl3bl2YULbLIbIEbIH APMMbIPLIN,
onapoviy 3epmmey 0aA0bLIAPLIH  KAbIN-
macmulpyea  blknai — emeodi.  Oxcne-
pumenmmik sepmmey 6apvlcbiHOa OenceHol
a0icmepodi Kon0anyowvly muimoiniei Oasa-
JIGHbIN, OHbIH HaMudicenepi  Mmanidauobl.
Ixcnepumenm 2024-2025 0Ky d#CblibIHbIH
KbIDKYUEK-JiCeIMOKCAH  alllapbl  apaibl-
evinoa Exibacmys kanacvinviy Ne7 mexmen
-CUMHAZUACLIHOA JHCYpei3indi. 3epmmeyee 6
-colHbIin  OKywbliapvl  Kamwvicmsl.  OKy
JHCBLIBIHBIY OACLIHOA HCIHE COHBIHOA IHCYP-
2izineen mecm Homudicenepi OKyublIapObly
meopusanwl  Oiniminiy  35%-2a,  npak-
muxanvlx oazoviiapvinviy 40%-2a, 3epm-
mey Kabinemmepi MeH NIHee Kbl3bla)-
wvLnvibliHblY, 50%-8a apmKaHvlH Kepcem-
mi.  Hamuoicecinoe,  Oencendi  oxvimy
a0icmepi  OKywbLIapObly OiiM  Canacvlt
arcakcapmamoibl 0anenoenoi. byn zepm-
mey Oencendi 20icmepoi 6inim  bepy
npoyecinoe KeHiHeH KOIOAHYOblH MaHbl3-
ObLIBIZbIH KOPCEemeOi.

Tyiin  ce30ep:  Lesson  Study,
buonoeus, myeanimoepoiy Kaciou oamysl,
0Ky canacel, cabakka manoay, UHHO8A-
yuanelx  20ic-macinoep,  Nneoda2ocuKaibiy
maoicipube.

Kipicne. binim Gepy sxyiieci Ka3zipri
TaHJa YJIKEH e3repicTep MEH >KaHallbLI-
nblkTapra Oer Oypyna. Kazakcrannmarbl
O6imiMm  Oepy pedopmanapblHbIH  OacThl
MaKcaThbl OKYIIBUIAP/BIH  TaHBIMJIBIK
KaOlIeTTepiH AaMBbITy, OJIapbIH 63 OeTiMeH
OKY JaFJbUIapblH KaJBIITACTHIPY, 3aMaHa-

VM TEXHOJOTHSUIAPJbl MEHIepTy OOJBII
TaObutaAbl. bysl Makcartapra jKeTy YIIiH
MYFAIIMICPAIH KOCIOM KY3BIPET- TLIITriH
apTTHIPY aca MaHbI3bI pen aTkapaasl. Ochbl
opaiina oneMie KEHIHEH KOJIaHbLIAThIH
omicrepmin Oipi — Lesson Study omici
Oombim  Tabbumanmel. Lesson Study omici
MYFalliMAEp apacblHIa OipJIECKeH 3epTTey
JKYPri3y apKpUIbl Ca0aKThIH THIMJIIITIH
apTTeIpyFa OarbIT- TanmFaH. byn  omic
MyFalliMaepre kaHa OiTiM amy, TaxipubOe
alMacy JKoHe ca0aKThl J>KeTUIIIpy YIIiH
e3apa dpPEeKeTTeCyre MyMKIHJIIK Oepe/t.

Marepuannap MeH dnicrepi.
KazakcranubiH OuniM  Oepy xkyieciHae
KAQHAPTBUIFAH Ma3MyHFa KOIly asChIHJA
MyFaliMep KaHa 9IC-TICUIAEpal Urepil,
OKYIIBUTAPJIBIH OKY CamachlH KaKcapTyFa
OaFpITTaIFaH KyMbICTap Xyprisyme [l].
Ocet  Typreima Lesson Study omicin
Ouonorust moHI cabakTapelHIAa KOJAaHY,
MYFaJliIMAEPAIH KociOu JaMyblH apTThIpyFa,
OKYIIBLIAPIBIH OLTIMIH TEPEeHIETYre >KOHE
ONapAblH OKYy JaFdblUIapblH  JaMbITyFa
KeMekTeceni [2].

Lesson Study omici — myramimiaep
Oipiaece  OTBIPBIT ~ cabak  KOCHApbIH
o3ipJieli/Ii, OHBI OTKi3el, COMaH KEeiliH OHBI
tankeuiaiiael [3]. byn omic myramimzaep
apachlHa TKipuOe anmMmacy YIIH THIMI
Kypall OoybIl TaObIIaAbl. OICTIH KYPHI-
JBIMBI o7ieTTe OlpHelle Ke3eHHEH TYpPAaJlbl.
bipinurinen, myraigimaep cabakThlH Makca-
TBIH, TalCBIPMAJIAPBIH  KOHE  OKBITY
omicTepiH Oipjece OTBIPHIT AHBIKTANUIBI.
Exinmrigen, onap 6yi cabakThl 6ip MyFaim
OTKI3e/l, al KaJFaHaaphl cabakka Oakplia-
Oymiel peTiHae KaTbicaibl. Y HIHIIICH,
cabak asKTaJFaH COH MyFaiimzep cabak-
TBIH OTKI3UTylH, OKYIIBLIApAbIH OeceH-
JIJTITIH, OJapJbIH TYCIHITIH TaJKbLIANIbI
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cabakThl Kamall JKakcapTyFa OOJIaTBIHBI
KeHIHE TiKip anmMacazasl [4]. by nporecc
MyFaIIMAEPAIH KOCiOn OUTIMIH JKEeTUIIIpyre
MYMKIHAIK Oepei.

OJIEMIIK TOXKIpuOEIe MYFaJTIiM-
JepaiH Kociom namybl MeH OuriMm  Oepy
camacelH apTThIpyFa OarbITTaJIFaH oJicTep
canbl apryaa. KazakcranHblH OuniM Oepy
KYHeciHIe Je MyFamiMaepliH  Kociou
JCHTeiiH apTTBIPy MakcaThlHAa OipKarap
KAHAIMIBUT OiC-ToCiIep eHrizimyne. by
perte Lesson Study Tocimi Oencenai Typae
KOJJIAHBUIBIT,  KONTETeH  MEKTeNTepe
toxipubere enrizimyme [5]. Mocenes,
Ounnsaaus, XKamnonus xone ¥JIbIOpUTaAHUS
CHSKTBI OlmiM Oepy callachIHAaFbl Kelll-
Oacmibl enaepae OyJ1 Tocin MyFaliMIepaiH
OUTIMIH JKETUIAIPY MEH OKY HpPOLECIHIH
camachlH apTThIpyda TUIMII Kypal peTiHae
OaranmaHajel [6].

Lesson  Study omici  cabakrbl
TaJIKbLIAY apKbUIbI MYFATIMJIEPIe YKaHa dIiC
-TocuIep MEH TocuIaep i THIMOL

KOJJlaHyFa MYMKiHIIK Oepexmi. byn omic
MyFajimMziepre e3apa ToxipuOe anmacyra,
cabakThlH THUIMIUITIH apTTBIpyFa >KOHE
OKYIIBLIAP/IBIH KAXKETTUTIKTEepiHe cail cabak
yUBIMIACTBIpYFa JKarjail xacauel [7].
Myramimaep cabakThl >Kocmapiayia FaHa
eMec, OHbl OTKI3yle Je Oipjecim KYMbIC
icreiimi. CoHbIMEH KaTap OWI  9mic
OKYIIBUTIAPJBIH ~cabaKTarbl OEJICEeHIUTITIH
apTTHIpaIBl, OJIAPABIH OKYy IIpOIeciHe
KBI3BIFYIIBUIBIFBIH KOFapbUIaTas [8].
Lesson Study omiciH Ouonorus
cabakTapelHIa KOJJAHY OKYIIBUIAPIBIH
©3/IINHEH  JKYMBIC ICT€y JaFJblIapblH
nambITyFa Kemekteceni. Cabak Ke3iHJe
OKYIIbIIAp TEK THIHIAYIIBI eMec, OelceHIl
KaTbICYIIbl O0aael. MyraniMaep cabakThIH
OapibIK KE3CHIHJE OKYIIbUIAPABIH KEKe
€pEeKIIEeNIKTEPIH €CKepe OTBHIPHIN, TaIChIp-
Majapasl OJapAbIH JeHreline can
yipiMaacTeipansl [9]. Ocekunaiiima cabak-
tapaa Lesson Study omici OKyIIbLIapAbIH
OKy MOTHBALUSCHIH apTTHIPHIM, OJAPABIH
TIOHTE JIET€H KBI3bIFYIIBUIBIFBIH OATaIbI.

- Cabak >XOCHapbIlHBIH JKacalybl —
MyFaiaiM cabakThIH MaKCaTblH, TarcChIp-
MaJap/Ibl )KOHE OKBITY 9/TICIH aHBIKTAN/IbI;

- CabakThIH OTKI3LTYl JKOHE OaKpuIay —
MyFalliM cabaKThIH ©Ty OapbICBIH OaKbLIal,
OKYIIIBUTAP/bIH cabaKKka KaThICYbl MEH OKY
JICHTeliiH Oaranalibl;

- CabaKThlH HOTIDKENEPIH TaJKbUIay —
cabaKkTaH KeWiH  MyFaigiM  cabaKThIH
TUIMJAUIITIH TaJKbLIa, cabak KOoCIapbliH
JKETIAIPY YIIiH YChIHBICTap Oepeni [11].

Lesson Study  omici ounosorus
cabakTapbhlH/Ia OKYIIBUIAPABIH TaHBIMJIBIK
KaOineTTepin JambITyFa bIKOan eremi [12].
Cabak  OapbICbIHIA  OKYIIBUIAp  TipeK
CO3JIEPMEH, MOTIHACPMEH >KYMBIC iCTeTl,
HETi3ri Ma3MyHJABl TYCIHY JaFabUIapbIH
MeHrepeai. bynm omic apkeuibl onap o3
OWJIapbhIH JKeTKi3e Ollyre, IOHTE JIereH
KBI3BIFYIIBUIBIKTAPBIH apTThIPyFa MYMKIiH-
ik anaapl. COHBIMEH Karap MyFalliMJIep
©3/ICpiHIH TEAArOTHKAIBIK 9iC-TICUIICPiH
KeTiaipin, cabakra KOJJAAHBUIATHIH >KaHA
TEXHOJOTHSUIApAbl MEHIepy MYMKIHAIrH
anazasel [13].

Mzricanbl, OuWoOrHsl IIoHI OOMBIHIIA
OKy Tpoleci KebiHece Teopus MeH
NpaKTHUKaHbl  OAlIaHBICTBIPYABI  KaXeT
ereni. Lesson Study omici myramiMaepre
OMOJIOTHS TIOHIHIH Ma3MYHBIH TEpPEHIpeK
TYCIHYre,  NpPAaKTHKAIBIK  KYMBICTapIbI
OKYIUBLIAPJBIH  JIEHTeliHe cail  yilbIM-
JacTelpyFa MYMKIHIIK Oepeni. Ochliaiima
MyFamimaep cabakThl OTKI3yIiH THIMII
olCTEpIH TaJlKbUIa OTBIPBIN, CaOaKThIH
Ma3MYHBIH KBI3BIKTHI 9pi TAPTHIMJIBI €TEe/Ii.

Lesson Study omiciH  Ouomorus
cabarplHIa KOJIJIAHYJbIH THUIMAUII TeK
MyFajgiMziep YIUiH FaHa €eMec, OKYUIbLIap
yUIiH Je 30p maiiga Oepeni. ©Ogic
OKYIIBUIAPJBIH  TIOHTE JIETeH  KBI3BIFY-
UIBUIBIFBIH aPTTHIPBIN, OJIApJBIH OLIIM aiy
nporecin Oencenni ereml. MyramiMuep
cabaKThl XkKocrapyaranjia apoip OKYLIBIHBIH
KKETTUTIKTEPIH €CKepil, TarchlpMaapibl
OKYyIIbLIApABIH  OimiM  JeHrediHe Kapai
YUBIMIIACTBIPA/IbI, COHBIH  HOTIKECIHIE
61s1iM Oepy carachl )KaKcapaibl.

MexkTteOimizne Lesson Study omicin
€HTi3y  apKbUIBl  OKYIIBUIAPABIH  OKY
JAFIBUIAPBIH KETUIAIPYre KON IKETKI3IIK.
Mpicanbl, OMOJIOTHS TIOHIHEH OKYIIbLIApFa

MOTIHMEH  JKYMBIC  JKacayJblH  THIMII
KONAAphl YCHIHBULABL. OCHI apKbUIBI OKY-
mblJIap  MOTIHHIH — HETi3rl  HIesIapbiH

TYCIHII, TIPEK CO3JIep apKbUIbl MaTepHaIbl
JKaKChl MeHrepai. by omic oKymbLiap by
OKYy HOTIDKEJEpIH apTTHIpyFa OH acep eTTi.
MekTebimizne oTKizireH OipHele 3epTTey
caOarbIHBIH  HOTHXKENEepl KOPCETKEHIEH,
Lesson Study omiciH KOJJaHy OKYIIbI-
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JapJbIH OKY JaFIbUIAPBIH JaMBITyFa THIMII
ocep erTi. MpbICasibl, MOTIHMEH J>KYMBIC
Ke3iHAC TIpEeK Coe3/ep KOJIJaHy OKYIIbI-
JapAblH ~ MOTIHHIH — HETi3ri  Ma3MYHBIH
TYCiHyiHE KeMekTecTi. byn omic ocipece
OKYILIBUIAPIBIH MOTIHHIH MarbIHACBIH TE€PEH

TycinyiHe bIKman erri. CabakTelH op
KE3CHIH/IEC  OKYIIBLIAPABIH  OeJICeHUIIr
apTThl, JKOHE OJlap ©3 OWJIApbIH EepKiH

ATHIN, CHIHBINTA OEJICEHII TYpAE >KYMBIC
xKacapl.

3epTTey 6apI>ICI>IH,Z[a Lesson Study
ONiCIHIH ~ THIMIUIIrT aWKbIH  OalKaJbl.
Myranimaep cabakrsl Gipiecin jxocrapia,
OHBIH CanachlH apTTRIpYFa BIKMAl CTTi.
CabakTbIH opOip Ke3eHIH/Ae OKYIIbUIAPIbIH
Oerncenainirin 6axplIay, olapblH CypakKra-
pplHa kayan Oepy JkKoHE cabaKkThl KaHa
TOCUIIEPMEH OTKi3y HOTHIKECIHIE OKYIIIbI-
JApJbIH TIOHTE JIETEH  KBI3BIFYIIBLUIBIFBI
aptrtel. COHBIMEH Karap MyFaliMaep o3
TOXKIpHOENepiH TalKpUIAll, »JKaHAa oJic-
ToCLIIep/l KOJIaHyFa OeJiceHe KipicTi.

3eprrey HOTIKETIepi OoMbIHIIIA
MYFaJIiMJIep apachlHIa ©3apa dPEKEeTTECYIiH
apTysl, cabaKThl  YHBIMIACTBIPY  MEH
OTKI3yJle >KaHa TOCUIIEPAIH KOJJIaHBLTYbI
Oaiikanael. byn HoTXkenep MyramiMaepaiH
KoCiOM TaMybIH XKaKCAPTyFa KOHE ONap/IbiH
Te/IarOrUKAIBIK - OMIC-TOCLIACPIH  KETiIi-
pyre kemekTecTi. OKymbUIap yiriH Oy ofic
cabakra aHa OUIIM aly MEH OHBI
ToxipuOene KONAaHy YIIIH THIMAI Kypant
00JIBII TaOBUIIBI.

Kopeiteiaapiait kene, Lesson Study
onmiciHiH Ouomnorusi cabakTapblHIa KOJAa-
HBITYbl OHBIH THIMJILIITIH apTThIpyFa »KoHE
MyFajgiMiep MeH OKYIIbUIapAbIH OlliM
JIeHreiiH JKaKcapTyFa 30p bIKHa erefi. byn
olic  MyranmiMaepre o3  TaxipuOenepiH
KAKCApTyFa, KaHa OMIC-TOCUIAEPAl ChIHAI
Kepyre JKoHEe  cabakThIH  THIMIAUIITIH
apTTeipyFa MYMKIHIIK Oepeni. CoHbIMEH
Karap, OKYIIBUIAPJABIH OKY JIaFJbUIapbIH
JaMBITyFa JKOHE OJIAPJABIH IIOHTE JeTeH
KBI3BIFYIIBUTBIFBIH apTTBIPyFa KOMEKTECE]II.

Lesson Study of1iciH K€HIHEH KOJIaHy
OuTiM Oepy JKyHeciH JKaHapTyaa YIKEH Poi
aTKapamel. MyFajgiMaep MeH OKYyIIbIIap
YLIiH Oy oztic OUTIM camachklH apTTHIPY/bIH,
OKYIIBIIAPJBIH TIOHTE€ JETeH  KbI3BIFY-
IIBUTBIFBIH JKOFAPBUIATYIBIH THIMII TOCLITI
0oJIbII TaOBLUIAEL.

Lesson Study-miH 0acka omicTepieH

albIPMaIlbUIBIFBI
Lesson Study omiciH 0acka OKBITYy >KOHE
cabaK >Kocmapiay oJiCTepiHEH epeKIe-
JeWTiH OipkKarap MaHBI3Ibl CHIIATTaMaap
Oap. byt omicTiH 6acThl €peKIIeNirt — OHbIH
cabak JKoCmapblH d3ipyiey, OTKi3y KoHE
KETULIIPY YAepiciHE HeTi3AeNreH Kociou
BIHTBIMAKTACTBIKKA 0aca Ha3ap ayJaapysbl.

1.Myranimzaep apacblHIarbl BIHTBIMAK-
TtacThiK: Lesson Study myramimaepain
OipJiecirt )KyMBIC iCTeyiHE KaF1ai yKacaiibl.
Omap cabak >xocnapblH 0ipre KypacThIPBIIL,
OHBI TaJKbUTAWIBl  JKOHE cabaKThI
OTKI3TCHHEH KCHiH 03 oWapbIMeH OeJtice/l.
byn opb6ip MyranmiMHIH KOCiOM JaMyblHa
pIKNANT eTeni. Anm Oacka omicTepie JKeke
MYFaJIIMHIH JaepOec >KYMBICHI 0achIMBIPaK
Oonaebl.

2.Yuemi okerinmipy mmkibel: Lesson
Study cabakTeiH opOip Ke3eHIH TajIam, OHbI
KETUIIPY YINH Y3IIKCI3 LUK peTiHme
KyMbIC ictelmi. Cabakka KaTbICTBI Kepi
OaiilaHBIC Ay OHE OHBI €CKEPEe OTBIPHII,
Kejeci cabakrapapl Kocmapiay — Oy
OMICTIH HETI3T1 epeKueniri. Aj JacTypii
TOCUIZIEp/Ie MYHAAM TepeH Tajaay >Kui 0oJa
Oepmeiii.

3.0OKkyuibira OaFpITTAIY: Cabak
OapbIChIH/Ia OKYIIBIHBIH KOKETTUTIKTEPl MEH
OKYy YIepiCiHAeri KUBIHIBIKTaphl epeKIie
Hazapfa anbiHaAbl. MyFanimMaep OKYIIBIHBIH
cabakka KaTbICy JEHTeiliH OakbLial, OHBIH
YJITepIMiH apTThIPY YLIIH HAKThI LIEIIiMAEP
KaObuaiinbl. byn Lesson Study-mi Oacka
o/licTep/ieH aiphIKIIa eTei.

4.3eprrey JKOHE JepeKTepre
Herizneny: Lesson Study fbuibiMM 3epTTey
yaepiciHe  ykcac. MyfamiMuep — HaKThI

CYpaKTap/bl 3epTTEI, HOTHXKEIISPIH Taaai-
JIBI JKOHE XKMHAKTAFaH [epeKTepre CYI/IeHe-
nmi. bym  moctypmi  omictepneH  adbipMma-
IMIBUTBIFBI  — 3EPTTEYre JKOHE JICPEKTEp
Heri3iHAe memiM KaObuimayra OachIMIBIK
Oepeni.

5.¥kpIMABIK KociOm mamy: Lesson
Study Texk O6ip MyramiMHIH emec, OYKUI
YKBIMHBIH KOCIOM JaMyblHA BIKMAI €Tel.
byn omic Myramimzaep apacelHIa TKipuOe
anMacyra, MeJaroruKalblK olic-Tociiaepii
OipJsiecin urepyre MyMKiHJiK Oepei.

HoTnxkesep meH TajaksLiay. Ilpak-
TUKaNeIK MbIcangap. Lesson Study omicin
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KOJIJAHYJbIH HAaKThl MbBICAJIIAPbIH Kapac-
ThIpalbIK. Byl oic OKyIIBUIApABIH OKY

nporecine OeNceHIi KaTbICyblHA JKOHE
MarepualIbl TEPEH MEHrepyiHe >Karmaid
JKacampl.

Makcar: OxymbuiapasiH (GOTOCHHTE3
YACPICIH TYCIHYIH TEpPEHIETY JKOHE OHBI
MPaKTHKa/Ia KOJIJIaHy.

CabakTbel xocmapiay: MyragimMaep
Oipiecin cabak >KOCIapbhIH KYphII, cabakTa
KOJJIAaHBLJIATBIH ~ HETI3T1  9JicTep  MeEH
marepuangapasl  aHbIKTagbl.  CabakThiH
OacTel Makcarbl peTiHae (POTOCUHTE3IH
MaHBI3IBUIBIFBIH ~ TYCIHAIPY JKOHE  OHBI
MOJIEJNIbJICY ApPKBLIBI KOPCETY OCTiIeHI].

Cabakrtel oTkizy: Cabak OapbichIHAA
MYFaIiM OKYIIBUIApABl MIAFBIH TONTapFa
Oemin, op TOmMKa ()OTOCUHTE3re KATBICTHI
apHaiibl Tanceipmanap 6epai. Meicanbl, Oip
Tom (OTOCHHTE3MIH XHUMUSIBIK TEHJCYIH
TaJKbUIaca, eKIHII TONM OCIMIIKTepHiH
JKaTTbIPaFbIH1aFbI XJIOPOIIIACTAP IBIH
KYPBUIBICBIH ~ 3€pTTedi.  YUIHII  TOO
(doTOoCHHTE3 MPOIECIH KOPCETETIH TIXKipHude
OPBIHIAIBL.

CabakTsl Tankpiiay: Cabak asKTajaraH
COH, MYFJIIMJEp OKYIIbUIAPIBIH OCJICEeH-
JUIITIH, TarcelpMajapAbl OpbIHIAY Oaphbl-
CBIHJIAFbl KUBIHABIKTAPBIH KOHE Ca0aKThIH
TUIMIUTITIH Tankeiiaael. Onap cabakTarsl
TOXKIPUOEH1 KeTUIIipy OOMBIHIIA YCBIHBI-
cTap kacam, Kejeci cabak KocmapblHa
e3repicTep eHrizl.

2-mbicai: JKacynianblH KYpbUIBICHI

Makcar:  Okymiblmapra — Kacylna
KYPBUIBICBIHBIH €peKLIeNIKTEepIH TYCIHAIPY
JKOHE  OJapAblH  3epTTey AaFAbUIapbiH
TAMBITY.

CabakTel xocmapiay: Myramimaep
OKYIIBUTAPIIBIH ~ JKaCyIIaHBIH  OpraHo-
UATApbIH TYCIHYl YIUiH BHU3YyalJbl MarepH-
annapapl  maifanaHy — Typaibl  IIEIIM
kaObutmanel. CoHBIMEH Karap, cabakra
MHUKPOCKOIIIEH YXYMBIC Kacay TarChIpMachI
EHT131J1/11.

Cabaktel oTki3y: Cabakx OapbpIChIHIA
OKYIIBUTAD AJNEKTPOHABIK MHKPOCKOIITAH
ajmelHFaH  cyperrepai  3eprreai.  Omap
’KacylIaHbIH opOip OpraHOUIbIHBIH aTKapa-
THIH KBI3METIH TajKbUIal, MHKPOCKOI
apKBLIBI eCIMIIK KOHE JKaHyap
YKACYIITACHIHBIH alBIPMAIIBUTBIKTAPBIH
AHBIKTA/IbI.

Cabaxtel Tankpuiay: Cabakran KeiH
MYFamimMep OKYIIbUIAPABIH MHKPOCKOMIICH
HKYMBIC icTey JaF IbLTAPBIH KOHE
Marepuasibl MEHrepy JACHIrediH Oaranajbl.

Cabak OapbIChIHIA TYybIHJIaFaH
KUBIH/IBIKTAp TaJKbUIAHBIN, aJJIaFbl YaKbIT-
Ta  OJap.sl OonmpipMay  SKOJIIApbI
YCBIHBUIJIBL.

3-MbIca: DKOJIOTHSl JKOHE KOpIlIaraH
opTa.

Makcar: OKyMbUIApABIH  AKOJOTHSI-
JBIK ~ MOcelenepre JereH  Ke3KapachlH
KaJBIITACTRIPY JKOHE ONapAbl  IIENIyre
HIBIFAPMAIIBUIBIKIIEH KapayFa Oayiy.

1.Cabaktbl  >xocmapnay: (CabakThIH
Herisri  Oemiri  peTiHAe  IKOJOTHSIIBIK
npooOsieMaapapl  [enryre  OarbITTalFaH

XK00a KYMBICBI KapacThIpbUIIBL. OKyIIbI-
Japra KEPrUTIKTI KOJIOTHUSIIBIK Maceselep
Typajibl aKmapar Oepiiin, oJapibl IIemry
KOJIJAPBIH YCHIHY TaIrChIPBUIIBL.

2.CabakTsl OTKi3Y: Oxky1buiap
Tonrapra OeiiHin, 9p TOm ©3 >X00achlH
ycoiHapl. JKobGa OapbIChIHIA —OKYyIIbLIAp
HAKThI MOJIIMETTEPre CYHCHIT, SKOJOTUSITBIK
MOCeNeHIH  cebenrepi MeEH  calJapbiH
Taj/1abpl, COHbIMEH Oipre 63 YChIHBICTApPBIH

KOpPFa Ibl.
3.CabakThl  TanKpLIAYy: CalakThIg
COHBIHAA  MYFamimuep OKYIIBbIIapIbIH

ujesiapblH  Oarajam, oOJIapAblH IIbIFap-
MAIBUTBIK KaOileTTepi MeH HKOJOTHSIIBIK

Mocenenepre  JereH  KbI3BIFYIIBLIBIFbIH
apTTHIPY KOJIJIAPBIH KapacThIP/IbL.
OJIICTIH FBUIBIMH HeTri3geMect:

Lesson Study omiciHiH Heri3i FHUIBIMH
3epTTey MNPHUHIMIITEpIHE CYHeHeal >KoHe
OHBIH TUIMILTIT Keneci HeTi3r1
TYKBIPbIM/IAPFa HET13/1€JITeH:

- KonnaGopaTuBTi OKBITY TEOPUSCHI:
Lesson Study myranimzaep apacbiHaa Kociou
CEPIKTECTIK OpHATY apKBIIBI KY3€re acajbl.
byn Tocin Jlxon [lptom kxoHe Jle
BbIrOTCKUIAIH ~ OKBITYABIH  QJ€yMETTIK-
MOJICHM TEOpHsUIapblHA HETri3-  JIeNreH,
cebebi Myramimzaep Oip-OipiMeH  e3apa
opekerTecim, OIpieCKeH Tajljgay XKyprizy
apKpUIBI OLTIMAEpIH xkeTunaipeni [1, 65 6.].

- Pednexcus xoHe Y3HIKCI3 KETLIy:
Lesson Study wmyramimaepai cabakran
KeHiHri  Tajmmay  apkbulbl  peduiekcus
KacayFaKoHE YHEMI IKETIIyre BIHTaJIaH-
TIBIPATIBL.
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Byn mpomectiH Herizi — MyFamiMaepaiH
cabak JKOCHaphl, ONICTEpi IKOHE OKBITY
HOTIDKENIEPIH  Tajjail  OTBIPBIN,  Keleci
cabakKa KaXKeTTi e3repicTep eHrizyi.

- Jlepekrepai KHHAY KOHE Tayjay:

Lesson  Study OapeicblHma  cabaKThIH
O0apiblK  Ke3CHJEPIHIE  OKYIIbLIapIbIH
OCJICEHIIIIT], TarchlpMalapasl  OPBIHIAY

JIEHTeH1, TYCIHIK camachkl 3eprrenedi. by
o/llic camaibl JKOHE CaHABIK JepeKTepii
xKuHayra  Herizmeneni.  OKyuIbUIapIbIH
Kayarnrapbl, >kaz0amia KYMBICTaphl KoHE
oJIapJbIH OCJICeHITIrl JIepeKTep peTiHe
TaJaHaIbl.

KopbITbIHABI.

1.OxicTiH KUBIHIBIKTAPbI JKOHE
onmapasl miemry koiaapel: Lesson Study
OMIiCiH eHTi3y Ke3iHjae MyraniMjaep OipHele
KHUBIHBIKTapFa Tal 00JIybl MYMKIH:

2.YaKpIT TamNIIbUIBIFB: MYFaliMIep
cabaK >Kocmapiay, OHBI ©TKi3y JKOHE
TaJKpIJIay YLIIH KOI YaKbhIT KaKET eTel.
Byt okpITY yaepiciH )kocnapiayFa KHbIHIBIK
TyFbI3ybl MyMKiH. [lemnrim sxonnapsr:

- Cabak ’xocmapiay MEH TaJlayJbl
)Ky3ere achlpy YIIIH anTackliHa Oenrui Oip
yakbIT 00ITy.

- Lesson Study omiciH MekTenTiH
KBUIBIK ~ JKOCTIApbIHA  €HTi3y  apKbUIBI
MyFallIMJIEpAIH KECTECIH YHIIECTIPY.

- 3epTTey TOOBIHBIH >KYMBICBIH HAKTBI
yHIBIMAACTBIPY JKOHE pesaepi Oemin oepy.

3.Pecypcrapasig KETKUTIKCI3Ir:
Lesson  Study  ymiH  KaXeTTi  OKY
KYpaJlapbIiHbIH, 9JiICTEMENIK 9/1eOUeTTepIiH
Hemece KOCBIMIIIA MaTepuaiIapIbH
0onMaybl  KHUBIHABIK TYIBIPYBl ~MYMKIiH.

[MemriM ~ >konmmapbl:  3IEKTPOHIBIK
pecypcTapapl, OHIAWH TuIaTdopMaliapabl
KosiaHy. biniM Gepy mMekemenepiHiH KiTar-
XaHalapblH JKOHE MYFalliMIepre apHaFaH
o/licTeMeNIK OpTAIBIKTApIbl THIMII Maija-
TaHy.

binmim  GackapmMackl MEH  MEKTel
OKIMIIUTITIHEH  KaXeTTI  Kypan-KaOJbIK-
TapMeH KaMTaMachl3 €TyTe KOJiJay cypay.

4. ToxipuOeniH xeTkiumikci3airi:Lesson
Study omicin amFam per  KoJAaHATHIH
MyFaJiMiep OHBI JypbhIC TyciHOeyl Hemece

KaremikTep okibepyl  mymkid. [emrim
KOJIJIaphl:

Lesson Study omiciH TyciHAIpeTiH
TPEHUHITEP MEH CEeMUHapjap  YHbIM-
JacTHIPY.

backa wmekrentepaeri Lesson Study
ToxipuOeciMeH Oemicy/i KoiiFa amy.

3epTTey TOOBIHBIH IMIIHICTI TAXKIpH-
Oeni MmyramiMaepai YHIecTipymii peTiHae
oenriney.

5.Myramimaepain KapcbUibiFbel: KelOip
MYFaJIiMJIep JKaHa 9MIICT1 €HT13yre KapChUIbIK
KOPCETYl MYMKIiH, dcipece erep oJI oJIapablH

OYpBIHFBI ~ TOCUIAEPIHEH  epeKIIeleHCe.
[emriM »)omaapsr:
Lesson Study  omiciHiH  apThIK-

IIBUTBIKTAPBI Typajibl HAKTHI JCPEKTEpP MEH
MBICANAAp apKbLIbI TYCIHIIPY.
MyraniMaepaiH MiKipiH THIHAAY MXOHE
OJIApIbIH YCHIHBICTAPBIH ECKEPY.
Lesson Study omiciH KonmaHyablH
THUIMJIUTITIH KOPCETETIH HAKThI HOTHKEIEPIi
TaJIKbLIAY.
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Ippexkmusnocms npumenenus nooxooa
Lesson Study na ypokax éuonozuu

Annomayusn

B oamnou  cmamve  paccmam-
pUBaemcs 3HaAUUMOCMb UCNOb308AHUSL AK-
MUBHBIX Memod08 00yYeHUs 8 npenood-
BaHUU OUONO2UU 8 WIKONE U UX GIUSAHUE HA
Kayecmeo 0Opazosanusi. Akmuenvie mMemo-
0bl 00yYeHUss cnocooOCmMeyom NoGbLULEHUIO
ummepeca yuawuxcsi K npeomemy u
Pazeumuro  Ux UCCie008amenbCKux Haebl-
K08. B Xx00e skcnepumenmanbHo2o uccie-
dosanusi Ovlia oyenweHa 3PdexmusHocms
UCNONb308AHUSL  AKMUBHBIX  MEMO0008, d
Makce NPOAHANUIUPOBAHBI €20 pPe3)ilb-
mamol.  DKChepumMeHm  NpoGOOUICA — C
cenmsbps no dexkabops 2024-2025 yyebnozo
200a 6 wxone-eumHazuu Ne7  2opooda
Oxubacmys. B uccnedosanuu uccredosanuu
yuacmeoeanu  yuawuecs 6-x  K1accos.
Pesynomamur  mecmuposanus, nposeden-
HO20 6 Hauyanle U 6 KOHYe y4yeOHo20 2004,
noKazanu — yeeiuueHnue — meopemutecKux
3Hauuu yuyawuxca Ha 35%, yayuuieHue
npakmuyeckux Hasvikog Ha 40% u pocm
yecKux cnocobHocmel u ummepeca K
npeomemy na 50%. B umoze dokazano, umo
akmuenvle Memoovl 00yYeHUss cCnocobCcma)y-
10M NOBLIULEHUIO Ka4eCmea 00pa308aHUsl.
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Omo uccrnedosanue noouepkugaem 8adiC-
HOCMb  WUPOKO2O NPUMEHEHUSI AKIMUBHBIX
Memo008 8 06pa3z08amenIbHOM npoyecce.

Kniouesvie cnosa: Lesson Study,
buonoeus, npogeccuoHarbHoe pazeumiue
yuumenei, Kauecmseo 00pa308aHusl, AHAIU3
VPOKA, UHHOBAYUOHHbIE Memoobl, Nedaco-
2UYECKULL ONblIM.

Mamepuan nocmynun é pedaKyuro
02.03.2025

Effectiveness of using the lesson study
approach in biology lessons

Summary

This article explores the importance of
using active teaching methods in school
biology education and their impact on the
quality of learning. Active teaching methods
enhance students’ interest in the subject and
contribute to the development of their
research skills. During the experimental
study, the effectiveness of active methods
was assessed, and the results were analyzed.
The experiment was conducted from
September to December of the 2024-2025
academic year at School-Gymnasium No. 7
in  Ekibastuz.  Sixth-grade  students
participated in the study. The test results,
conducted at the beginning and end of the
academic year, showed a 35% increase in
students’ theoretical knowledge, a 40%
improvement in practical skills, and a 50%
growth in research abilities and interest in
the subject. As a result, it was proven that
active teaching methods improve the quality
of education. This study highlights the
importance of widely implementing active

methods in the educational process.
Keywords: Lesson Study, biology,
professional  development of teachers,
quality of education, lesson analysis, inno-

vative methods, pedagogical experience.
Material received on 02.03.25

AJrbIc. 3epTTey JAeMEeyIITKCI3 XKYypri-
311,

Myajesiep  KaKTBIFbICBL. ABTOpIap
OCHI MaKaiaJa anryJsl Tajam eTeTiH My/Je-
Jiep KaKTBIFBICBIHBIH KOKTHIFBIH MOTIMACH/II.
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Summary

This article examines the basic princi-
ples of the organization of educational and
methodological work, taking into account
the implementation of interdisciplinary
connections and integration in the context
of the STEAM approach. In modern educa-
tion, the task of combining science, technol-
ogy, engineering, art and mathematics to
ensure the comprehensive development of
Students is becoming increasingly im-
portant. Through the analysis of key princi-
ples such as a holistic approach, flexibility
and individualization, partnership and col-
laboration, practical orientation and the
creation of a stimulating educational envi-
ronment, the article highlights the main
principles that contribute to the effective
implementation of interdisciplinary commu-
nication and integration in the context of
the STEAM approach. The BioArtAttack
2,3D method is an innovative approach to
teaching biology and natural sciences,
aimed at developing students' key skills.
This  method actively uses  three-
dimensional models, visual materials and
interactive tasks to create a learning envi-
ronment conducive to the development of
logical, objective and analytical thinking.
The approach is aimed at creating condi-
tions for the development of creative think-
ing, research skills and preparing students
for successful adaptation in the modern in-
Jformation society.

Key words: STEAM, Bioartattack
2,3d, interdisciplinary communication, in-
tegration, stimulating educational environ-
ment, teachers, professional development.

Introduction. Modern education is
increasingly focused on an integrated ap-
proach to learning, including the integration
of sciences and arts. One of the most effec-

tive strategies in this context is the STEAM
approach, which combines science, tech-
nology, engineering, art, and mathematics.
The implementation of interdisciplinary
connections and integration in the class-
room is becoming a key element of modern
educational and methodological work, with
which many teachers have difficulty devel-
oping lessons using elements of STEM
learning and, in particular, using 2.3D mod-
eling [1, pp.150-156]. Understanding the
basic principles allows the teacher to build
a holistic picture of the educational process,
optimize the learning process, keep up with
the times, overcome difficulties and devel-
op professionalism. Studying the principles
helps answer key questions: what specific
principles underlie STEAM education, how
the BioArtAttack 2.3D method promotes
the development of various skills among
students, what difficulties may arise when
implementing the STEAM approach and
how to overcome them, how to evaluate the
effectiveness of using the STEAM ap-
proach and the BioArtAttack 2.3D method.

Materials and methods. STEAM
education in the 7th grade makes learning
more visual, develops curiosity and forms a
positive attitude towards learning. Using
experiments, projects, and models allows
children to better understand complex sci-
entific concepts. The STEAM approach
encourages children to ask questions and
look for answers.

The authors believe that the develop-
ment of the STEAM approach in education
should develop in a logical chain of interre-
lated sections.

The main principles of the organiza-
tion of educational and methodological
work on the implementation of interdisci-
plinary connections and integration in the
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context of the STEAM approach are: holis-
tic approach; flexibility and individualiza-
tion; partnership and cooperation; creation
of a stimulating educational environment;
development of creative thinking [2, 49-
50]. To organize a study of the effective-
ness of the developed principles of
"STEAM in biology class", an experimental
group of students aged 12-13 years of 7th
grade (25 people) was organized on the ba-
sis of the KSU Regional Multidisciplinary
Boarding School for Gifted Children. The
study was conducted from January 2024 to
May 2024.

Results and discussion. In order to
confirm the effectiveness of STEAM prin-
ciples in biology, a study was conducted
among 7th graders of the lyceum.

Basic principles:

1.Holistic approach - "Introduction",
the organization of educational and method-
ological work should be based on a holistic
approach to learning, including the integra-
tion of knowledge and skills from various
fields of knowledge. It is important to strive
to combine subjects not only at the level of
content, but also at the level of teaching
methods and assessment of academic per-
formance.

2. Flexibility and individualization -
Educational and methodological work
should be flexible and adapted to the indi-
vidual needs and characteristics of students.
This implies the possibility of choosing dif-
ferent ways to achieve educational goals
and taking into account the interests of each
student. A separate group can identify a
number of active learning methods that
solve the problem of forming the skill of
critical information selection. The recom-
mended forms of organizing work in the
lesson for solving this problem are: recep-
tion "Hour X", "Jigsaw", "Scientific labora-
tory", "Delayed guessing" [1, pp. 150-156].
For example, the "Hour X" method. Educa-
tional materials on the topic of the lesson
are prepared for students, but from different
sources: textbooks, popular science litera-
ture, Internet resources. Students are asked
a problematic question on the topic of the
lesson, and the time frame for working with
information sources is determined. At the
end of the time, a conditional signal is giv-
en, hour X comes, when the students must

give an answer to the question or questions
posed.

3. Partnership and cooperation - The
realization of interdisciplinary connections
and integration requires close cooperation
between teachers of various subjects. It is
important to create partnerships and share
experiences, which contributes to a more
effective integration of knowledge. For ex-
ample, when integrated with the optional
course "Fundamentals of Robotics", stu-
dents can print three-dimensional models
for biology lessons on a 3D printer.: struc-
tural elements of DNA and RNA, compo-
nents of plant and animal cells, models of
viruses, bacteria, protozoa. This allows bi-
ology lessons to be clear, vivid, and memo-
rable, and students will gain engineering
competencies during the project. Thus, edu-
cational and methodological work should
focus on the practical application of
knowledge, which includes the use of pro-
ject work, laboratory experiments, case
studies and other forms of active learning,
allowing students to apply the knowledge
gained in practice, that is, to solve real
problems and develop teamwork and crea-
tive thinking skills.

4. Creating a stimulating educational
environment - An important principle is to
create a stimulating educational environ-
ment that promotes creativity, research and
self-development of students [3].

Currently, many teachers have ad-
vanced knowledge in the field of applica-
tion for the formation of research skills of
information and communication technolo-
gies. For example, they prepare interactive
tasks  using the  portal. https://
learningapps.org /. The portal provides con-
venient templates for developing tasks for
logical matches, knowledge of subject ter-
minology, classification, sorting by any fea-
ture or combination of features, using game
technologies, using video and audio con-
tent. It's also easy to find the right task, and
if you don't have one, you can develop it
yourself. Popular and other resources such
as  https://bilimland  kz/ru,  https://
quizizz.com,  https://kahoot.it,  https://
quizlet.com. They have a large list of ready-
made resources for lessons, which include
organizing a space for working in groups
and individually [4].
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5. Developing creative thinking - The
STEAM approach aims to develop creative
thinking among students. The updated biol-
ogy curriculum includes the study of bio-
technology, but this knowledge will only
become competencies when students apply
the elements of biotechnology themselves.
For example, the fermentation of milk us-
ing acidophilic bacteria at home. This can
be organized as an advance homework as-
signment.

From the discipline of STDM to inte-
gration, many methods have been used, it is
not only about the integration of disci-
plines, but also about the appropriate teach-
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ing methods of each discipline. Thus, com-
mon methods that can be used in different
disciplines are "project-based learning, sci-
entific research, and modeling." Therefore,
this type of structured integration of disci-
plines using these methods can allow teach-
ers to focus on their core disciplines with-
out missing any of their features [5].

Of all these principles, the principle
of developing creative thinking was used in
biology lessons in the classroom.

Figure 1 shows the use of the Bio-
ArtAttack 2,3D method in biology lessons
in 7th grade "The internal structure of a
spider" - the work of student No. 14
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Figure 1. "The internal structure of the spider" - the work of student No. 14

Using the BioArtAttack 2,3D method in bi-
ology lessons promotes the development of
imagination. This allows students to visual-
ize internal processes that are usually hidden
from view. The method stimulates the imag-
ination, encouraging them to imagine how
the individual organs and systems of the spi-
der work, how they interact with each other
and with the environment.

Emotional intelligence is also develop-
ing: understanding the internal structure of
an animal increases awareness of the fragili-
ty of life and the importance of caring for
nature.

The ability to innovate is also stimulat-
ed: by analyzing the image, students look for
new ways to solve problems, for example,
analyzing a three-dimensional model of a

spider, a student can not only study the
structure of its organs, but also figure out
how to improve the strength of the web or
create a new material that mimics its proper-
ties.

The student examines the smallest
parts of the natural world that can only be
seen through a microscope: for example, the
internal structure of a spider (Figure 1).
Practical and laboratory work using the Bio-
ArtAttack 2,3D method becomes the center
of creativity, as colored pencils and paints
can be used as tools and devices that allow
children to make wonderful discoveries, and
teachers to create more exciting and effec-
tive lessons, as well as to identify the indi-
vidual characteristics of each student.
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Figure 2 shows the use of the Bio-
ArtAttack 2,3D method in biology lessons
in 7th grade "Chameleon structure" - the
work of student No. 11

In Figure 2, the BioArtAttack 2,3D
method, applied to the study of chameleon,
opens up an amazing world of adaptation
and survival for students.

Visualization of the inner world. A
vivid and detailed drawing of a chameleon
created using this technique allows students
to literally look inside this mysterious ani-
mal. They see how his organs work, how
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the process of respiration, digestion and
blood circulation takes place. Such visuali-
zation greatly facilitates the understanding
of complex biological processes and makes
them more interesting.

The development of creative think-
ing. By recreating the chameleon's internal
structure on paper, students use their imagi-
nation. They represent how certain organs
function, how an animal uses them to sur-
vive in its habitat. It stimulates creative
thinking and helps to develop the ability to
think abstractly.
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Figure 2. "The structure of the chameleon" - the work of student No. 11

Understanding Adaptation - By stud-
ying the chameleon's structure, students will
learn about its unique adaptations that allow
it to survive in difficult rainforest conditions.
For example, they can understand how his
long tongue works, allowing him to catch
insects at a great distance, or how his skin
color changes to disguise himself. This helps
to form a deep understanding of the princi-
ples of evolution and adaptation of living
organisms.

All this contributes to the develop-
ment of logical, objective and analytical
thinking skills [6, p.336].

Conclusion. Art can be a great way
to visualize something that may seem com-
plicated or difficult to understand [6, p.336].

BioArtAttack 2.3D combines multiple
modes of research and reasoning that arise
from multiple disciplines such as STEM and
STEAM, art, and design, with the goal of
exploring multiple ways students solve and
approach problems. The effectiveness of
using 2.3D modeling in the educational pro-
cess can be achieved by organizing feed-
back. Monitor students' reactions, conduct
questionnaires and discussions to understand
which aspects of working with technology
can be improved or supplemented [7].

The introduction of the STEAM ap-
proach into the educational process requires
a systematic and comprehensive approach
based on well-defined principles. The princi-
ples ples proposed in this paper for organiz-
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ing work on the development of STEM les-
sons, using the principle of developing cre-
ative thinking, are important for the suc-
cessful implementation of STEAM educa-
tion.

Experimental data conducted on the
basis of OMLIOD KSU among 7th graders
confirm the effectiveness of the proposed
principle - the development of creative
thinking. Consequently, this approach to the
transition from STEM to STEAM allows
for a discrepancy between the nature of the
disciplines integrated into educational prac-
tice, which can enhance students' creativity,
thinking skills, and interest in the subject
being studied.

The integration of art into STEM edu-
cation (STEAM) allows:

To increase the level of material assim-
ilation by visualizing complex biological
concepts and artistic techniques, as this
makes the learning process more vivid and
memorable.

To develop interdisciplinary skills,
combining natural science disciplines with
art contributes to the formation of students'
holistic worldview and the ability to apply
knowledge in practice.

Stimulating creativity using the Bio-
ArtAttack 2,3D method provides students
with the opportunity to express themselves
and develop individual creative abilities.

Thus, the STEAM approach, imple-
mented on the basis of the proposed princi-
ples, is a promising direction for the devel-
opment of modern education. It allows stu-
dents not only to transfer knowledge from
various fields, but also to develop key com-
petencies necessary for a successful life:
critical thinking, creativity, collaboration
and the ability to solve complex problems.
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Ic-apexemmezi nanapanslx
oaunanvicmap:
STEM 6inim depy skosxncyiiecin Kypy

Anoanma

byn maxana STEAM moacininiy xou-
meKkcminoe NaHaApanvlK OAlanbiCmap MeH
uHmezpayusAnsl icke acvlpyobl ecKkepe Omobi-
Dpbln, OKy-20iCmeMeniK HCYMblCmbl YUblM-
oacmuipyobiy Hezi32l NpUHYUNmMepin
Kapacmvlpaowvl. Kazipei  6inim  6epyoe
OKYWBLIAPObIH HCAH-HCAKMBL OAMYbIH KAM-
Mamacels emy yYulin uliblMOap, mexHos1o-
2UANAD, UHICEHEPIIK, OHep JHCoHe Mamema-
MuKanvl Oipikmipy Minoemi 6ap2aH CcaublH
Mayul3ovl  bona  mycyde.  Bipmymac
Ke3Kapac, UKeMOiliK  JcoHe  0apanay,
cepikmecmix nex bIHMvIMAKMAcmvlK, Npax-
MUKATLIK OKYC JHCIHE bIHMANAHOBIPYULbL
Oinim Oepy opmacwvin Kypy cusakmol Hezizel
npuHyunmepoi manoday apKwlivbl MaKaid
Steam mMaciniHiy KOHMeKCMiHOe NaHAPANbIK
oaliaHblcmap MeH unmezpayusHsbl muimoi
Jlcyseze  acvlpyea blKnax ememin Hezizel
npunyunmepoi kepcemeoi. Bioartattack 2.3
d a0ici oxyuvliapovly Heeizel 0a20bliapblH
damvimyza 6asblmman2an OuoIo2Usi MeH
HCAPAMBLILICMAHY NIHOEPIH  OKblMYOblH
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UHHOBAUUSILIK MACI 606N MAbLLIAObL.
Byn 20ic nocuxanviy, obwvekmusmi dcone
AHATUMUKATILIK OULAYObl OAMBIMAMbIH OK)
OpMACHIH KYPY YWiIH Yl 61uemoi Mooelb-
0epoi, KepHeKi Mamepuandapobl JHCIHE UH-
mepakmuemi - mancoulpmanapovl 0Oencenoi
Konoanaowvl. Tocin wwbl2ap-maublivlK Ou-
Jayovl, 3epmme)y 0a20bLIAPbIH 0AMbIMYEd
JHCoHEe OKYUbLIapObl Ka3ipei aknapammaolk
Kozamoa cammi Oeuimoenyee O0aublHOAY2a
Jrcagoail dHcacayza OaLlmmangan.

Tyiinoi cezoep: STEAM, Bio-
artattack2, 3d, nanapanvix oaiinanvic, um-
mezpayus, bIHMAIAHOLIPAMbIH OiiM Oepy
opmacul, myaanimoep, Kaciou oamy.

Mamepuan 6acnaza 05.02.25
mycmi

Meoswcnpeomemnnie ceasu é oeiicmeuu:
coz0anue oopazoeamenvbHoll
akocucmemvl STEAM

Annomauusn

Jannas cmamvsi paccmampueaem
OCHOBHblE NPUHYUNBL OP2AHUZAYUU YUEOHO-
MEMoOUuUecKol pabomsl ¢ Y4emom peanu-
3ayuu MeICnpeOMemublx ces3ell u uHme-
epayuu 6 xonmexcme STEAM nooxooa. B
COBPEMEHHOM 00pA308aHUU  CIMAHOBUMCSL
6ce Oonee 6aMCHOU 3a0ayd 00beOUHeHUs.
HAYK, MeXHON02Ull, UHICEHEPHO20 Oeld,
uckycemea u mamemamuxu 0iisi obecneye-
HUSL 8CECMOPOHHE20 PA3BUMUSL YYUAUUXCSL.

UYepes ananus Kuouevlx NpUHyunos, ma-
KUX KaK UelioCmHbvlil nooxoo, 2ubKocmov u
UHOUBUOYAUZAYUS, NAPMHEPCMBO U CO-
MpPYOHUYECmE0, NPAKMUYECKAs HANpaes-
JIeHHOCMb U cO30aHue CmuMyaupyroujet
00pazosamenvHol cpedbl, CMAaAmMbvbs BblOe-
JIslem OCHOBHble NPUHYUNBL, KOMOpble CHO-
coocmeyiom  a¢hpexmusHol  peanuzayuu
MedHcnpeOMemHbIX Ces3ell U unmezpayuu 8
xouwmekcme STEAM nooxooa. Memoo
BioArtAttack 2,3D npeocmasnsiem cobou
UHHOBAYUOHHDIL NOOX00 K 00yYeHUo Ouo-
Jlo2UY U ecmecmeo3HaAHUsA, HANpasleHHbll
Ha passumue Ki4esblX HABLIKOG YYAUUX-
ca. Dmom memoo aKmueHO UCHONb3Yem
mpexmepHvle MoOelu, 8U3yaibHble Mame-
puanel U UHMepPaKmugHvle 3a0aHus 0 Co-
30aHus yuebHot cpedvl, cnocobcmayouell
PA3BUMUI0 102U4eCcK020, 00bEeKMUBHO20 U
ananumuyeckozo  mviuiienud.  11o0xo0
Hanpaeien Ha cozoauue Yciosuil O pas-
BUMUSA MBOPYECKO2O MbIULIEHUS, UCCLe)0-
8amMeNbCKUX HABLIKOS U NOO20MOBKU Yua-
Wuxcs K ycnewiHou aoanmayuu 8 cogpe-
MEHHOM UHDOPMAYUOHHOM 0OUjecmae.

Knroueguvie cnoea: STEAM,
Bioartattack2,3d, mexcnpeomemnas cessv,
uHmezpayus, CMuMyaupyrwas obpazosa-
menbHas cpeoa, yuumes, npogeccuonanb-
Hoe pazsumue.
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BUOJIOTMYECKUE HAYKI KA3AXCTAHA Nel, 2025

MAKAJIAHBI POCIMJIEY BOHUBIHIIIA
«KA3BAKCTAHHBIH BUOJIOT UAJIBIK I'bIJIBIM/IAPbBI»
KYPHAJIBIHBIH ABTOPJIAPBIHA APHAJIFAH HYCKAYJIBIK

1. Makanansl sxapusiiayra eTiHIM Oepy YILiH KypHAJIIbIH CAThIHA Kipil, TipKeyAeH
oTy Kaxer https://biosience.ppu.edu.kz/ MoTiH >kOnMaKTapblH TONTHIPHIHBI3. Makana ¢aii-
aeiH .doc / .docx (MS Word) dopmatra TipkeHi3, TeieM Typaibl TyOIpTeK (aiiibl, sxapus
odeprara KOJ KOO — YCBIHBUIFAH KOJDKa30aHbIH JepOec cumarbl, MakajlaHbl IUIaruaT
TYPFBICBIHAH TEKCepyre jkoHe Oacmarepre epekiie KYKbIKTap Oepyre KemiciM Typauibl
KOIIIIIK YCHIHBICBIHA KOJ KOWBIHBI3. TONTHIpBUIFaH JAepeKkTepai Tekcepimn, «Kidbepy» Oa-
THIPMacChIH OacbIHBI3.

2. Makana kenemi 18 6erren acmaysl THic (5 6erten Oacra). Kepcerinren keiaem-
HEH acaThlH XYMBICTap JKypHaJl DPENaKIMUIBIK aJKACBIHBIH IIEIIiMi OOWBIHIIA EpeKIe
JKarJainapaa xapusiayra KaObUI1aHa bl

3. XKympictein MoTiHI FTAXP aligapmibiceiHan Gactanaabl (FHUIBIMH-TEXHUKAIBIK
aKMapaTThIH XaJbIKAPAJIBIK alijapIIacer; ciiTeMe OOWBIHINA aHBIKTaNaAb!l http://grntiru ogan
KeWiH aBTOPABIH(JIAPIbIH) aThI-)KOHI, YUBIMHBIH TOJBIK aTaybl, Kajachl, €li, aBTOPAbIH
(mapaeiH) e-mail, MakaaHbIH TaKbIPBIOBI, AHHOTAIIHS, TYWIHIII CO3/ep JKa3blIaabl. AHHOTA-
st 90-300 ce3aeH Typysl THIC, KeneM Il hopMynaiapbl 00JIMaybl THIC, Ma3MYHbBI OOWBIHIIA
MaKajia aTayblH KaWTajamMaybl THIC, KYMBIC MOTiHI MEH NaiilanaHpUFaH one0uerTep
Ti3iMiHE ciiTemenep 00onMaysl THIC, MaKaJdaHbIH KbICKAIIa Ma3MYHBI, OHBIH €pPEeKIIeNiKTepiH
KOPCETYl )KOHE MAKAIAHbIH KYPbUIbIMbIH CAKTAybI THIC.

4. FoulbiMu MaKallaHbIH KYPBUIBIMBIH: Kipiclie, MaTepuaigap MeH 9JICTEp, HOTHKE-
Jep MeH TalKbuIay, KOPBITBIHABI, KapKbUIAHIBIPY Typaibl akmapat (OosFaH skarmaiina),
naiilanaHplIFal ofeOueTTep Ti3IMIH KAMTH/IBI.

5. Kecrenep *yMbIC MOTIHIHE TIKEJEH €HTri3Lel, ojap HOMIpJIEHYl KOHE JKYMbIC
MOTIHIHAE cinTemenepi Oonysl THic. Cyperrep, rpapukrep cTaHAapTThl (hOpMaTTap.IbIH
Oipinzne yceiHbuTysl kepek: PS, PDF, TIFF, GIF, JPEG, BMP, PCX. Hykrenik cyperrepai
600 dpi TYHBIKTBIKIIEH OpbIHAAY KakeT. CyperTep/e OapibIK OeJIIeKTep HAKThl KOPCETLTYl
KepeK.

6. IlaiinananbuiFran 9ieOMeTTep TI3IMIHAE TEK )KYMBIC MOTIHIH/AE CUITEME jKacalFaH
JiepeKkesiep (1oliekce3 peTiHae HoMipieHreH) 60yl kepek. Hotuxkenepi nonengemenepe
nalanaHbUIaTRIH, Olpak oIl )KapusiaHOaraH )KYMBICTapFa CLITeMelnep Ki0epuTMen/Ii.

MMajinananbuiran daeduerrep Ti3iMin pacimaey mbicaiagapsl (MC 7.1-2003
«bubnuorpadusnbik xa3zda. bubnuorpadusneik cunarrama. KypacTelpyAblH Kajmbl Ta-
JanTapbl MEH epexesiepi»):
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1. Boponun C.M., Kapayyba A.A. /[zema-pynkyus Pumana. — M: Duzmamaum,
1994. - 376 c.

2. baunos E.A., Cuxoe M.b., Temupeanues H. O6 obwem anecopumme 4UCieHHO20
uUHmMe2puUpoBanus. YyHKyuti MHo2ux nepemeHnvlx // JKypnan eviuuciumensroi mamemamu-
Ku u mamemamuveckou puzuxu. — 2014. — T.54. —Ne7. — C. 1059-1077.

3. Kybanvuuesa A.JK., Abuxenosa I1l. O Hopmax npouzsoOHbIX YYHKYULL C HY1e8bl-
MU 3HAYEHUAMU 3A0AHHO20 HAOOpA TUHEUHbIX PYHKYUOHAN08 U UX NPUMEHEHUs K noneped-
HUK08bIM 3a0auam // PYHKYUOHAbHbIE NPOCMPAHCMEA U MeOpUs NPUOIUNCEHUS DYHKYULL:
Tesucwvl 0oknaoos Meacoynapoonoii kongpepenyuu, noceswennol 110-remuro co OHst podic-
oenus akaoemuxa C.M. Huxonvckozco. — Mockea, Poccus, 2015. — C. 141-142.

4. Hypmasuna K. Poiyaps mamemamuxu u ungpopmamuxu. — Acmana: Kas. npasoa,
2017. 19 anpensa. — C.7.

5. Kvipog B.A., Muxatinuuenxo I'.I". Ananumuyeckuti Memoo 6104CeHUsL CUMNAEKMU-
yeckoul eeomempuu // Cubupckue snekmpouHvle mamemamudeckue uzgecmus. — 2017. —
T.14. — C.657-672. doi: 10.17377/semi.2017.14.057. — URL: http://semr.math.nsc.ru/vi4/
p0657-672.pdf. (0ama obpawenus: 08.01.2017).

7. Ialinananplarad ofcOMETTEp TI3IMIHIH aFBUILNIBIH KOHE TPaHCIUTEPAlMsUIAHFaH
OeikTepiH OipiKTIpYy/IiH MbBICAJIBI:

1. Voronin S.M., Karacuba A.A. Dzeta-funkciya Rimana [Riemann Zeta Function]
(Fizmatlit, Moscow, 1994, 376 p.).

2. Bailov E.A., Sihov M.B., Temirgaliev N. (2014) Ob obshchem algoritme
chislennogo integrirovaniya funkcij mnogih peremennyh [About the general algorithm for
the numerical integration of functions of many variables], Zhurnal vychislitel 'noj ma-
tematiki i matematicheskoj fiziki [Journal of Computational Mathematics and Mathemati-
cal Physics]. Vol. 54. Ne 7. P. 1059-1077.

3. Zhubanysheva A.Zh., Abikenova Sh. O normakh proizvodnykh funktsiy s nulevymi
znacheniyami zadannogo nabora lineynykh funktsionalov i ikh primeneniya k poperechni-
kovym zadacham // Funktsionalnyye prostranstva i teoriya priblizheniya funktsiy: Tezisy
dokladov Mezhdunarodnoy konferentsii. posvyashchennoy 110-letiyu so dnya rozhdeniya
akademika S.M.Nikolskogo. - Moskva. Rossiya. 2015. - S.141-142.

4. Nurtazina K. Rycar’ matematiki i informatiki [Knight of mathematics and com-
puter science], Newspaper “Kaz. pravda”, 19 April 2017.P. 7.

5. Kyrov V.A., Mihajlichenko G.G. (2017) Analiticheskij metod viozheniya simplek-
ticheskoj geometrii [The analytical method for embedding symplectic geometry],Cibirskie
elektronnye matematicheskie izvestiya [Siberian Electronic Mathematical News]. Vol. 14.
P. 657-672. [Electronic resource]. Available at:http://semr. math.nsc.ru/vi4/p657-672.pdf.
(Accessed: 08.01.2017).

Erep nepexkesmiH pecMu aymapMmachl 0oJica KoHE OJI aFbUIIIBIH TUTIHAC /e Kapusi-
JaHCca, OHJA TaiJajlaHbUIFaH oleOMEeTTep Ti3IMIHIH aFBUIIIBIH KOHE TpPaHCIUTEpaIusi-
JaHFaH OeJITiHIH YiIeCcIMiHAe aFbUIIIBIH TIJIHETT PECMHU ayAapMachlH KOPCETY KaxeT.

MpIcanbl, Makaga
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Bailov E.A., Sikhov M.B., Temirgaliev N. (2014) General algorithm for the numerical
integration of functions of several variables, Computational Mathematics and Mathematical
Physics.Vol. 54. P. 1061-1078.
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aFBUIIIBIH TUIIEPIHACT] aHHOTAMSAAH KEHIH aBTOPJIApIbIH YJIeCi, aJIFbIC JKOHE MYJeep
KAaKTBIFBICHI OpHAIACThIpbLIa bl ABTOpaapabiH yieci (Contribution) 3 acram aBTOp Ke3iHje
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MAKAJIAJIAPBI PECIMJAEY YJIT'ICI
FTAXP: 34.33.23

Exi0acTy3 KajacbIHbIH KeKe MeHIIirinaeri yii KycrapbiibiH JKTO :xone
IHIONAPAZUTTEPIHIH CANBICTHIPMAJILI CHIIATTAMACHI

A.T. CoI3abIKOBA
Ilasnooap neoacoeukanvix ynusepcumemi, Ilasnooap ., Kazaxcman

Anoamna

Byn sicymvicka Exibacmys Kanacwinwly scexke mMeHulicinoe2i yil KYCMAapblHblY 9KMO
JHCOHe DHOONApa3ummepin 3epmmeyze OAcmvl MaKcam Kouwllovl. 3epmmey 0apvlCblHOA
MayvlK ColHAMANAPLIHAK Yl mypii Kypm dcymvipmracsl 061inoi. CoOHbLMeH Kamap 2Kmo-
napaszummepeze 3epmmezenoe Menopon gallinae xeneci anvixkmanowl. Yii kazoapvinan gro-
1e00pH 20iciMen Kyc HaJiCiCiH 3epmmey Hamudicecinoe Amidostomum anseris dcymuip-
mKacwvl madwLiovl. Yiipek HadcicmepineH stumepusnap anvikmanowvl. Con cebenmi anoviH any
wapanapsl Kapacmlpblibln - emoey #coadapbl Kepceminoi. I enbmunmosoapea Kapcol
HcanvbLIbLIM dHcepoi atl cativih 032epmy Kasxcem. 1 enbMunmo30apovl andbii any yulin oezelb-
MUHMUSAYUAHBL KbICINA, KYCMbLY HCYMIPMKAAY YaKblmbl 6acman2anea 0euin icypeizeet
arcoH. Kycmol kokmemee cenbmMunmmepoer masanagan sxeon. Kyc aynacvin masa ycmay xe-
pex, ati catiblH KYCmoul Kymemin 3ammapovl biICMblK cyMeH KauHamy kepek. Kyc xopanap-
0azvl KULapobl YaKblmslibl wbl2apy Kepek. Yil Kycmapvibly Hcadativl KYCmapoan Kenme-
2eH aypynapmeH 3aKbIMOAIMAybl YUliH, 01apobl xHcabativl KYCmapoau anvlc dcepoe Yecmay
Kaoicem.

Tyuiinodi ce3dep: napasum, 2enbMUHM O3, 3epmmey, HCYMbIpmMKA, CblHaMd, MAaybiK,
Ka3, yupex

Moridg Matid Matid Martid Martid Mortia Martia Maria Maria Maria Marig Mortid
Mortia Mortia Moatix Moartig Matid Martig Mortia Moatia Moatia Motie Martig Moria Mortiu
Moridg Martig Marig Martig Moartia Martig MoarTiH.

IHanoananvinzan a0edouemmep mizimi
1. Ionynun I'.C., Caghonosa T.H., [lonynuna E.I'. JJuchgpepenyuanvnasn ouacnocmu-
Ka u Jleyenue pa3iudnsblx popm cunopoma «cyxoeo enasa» //' B co.: Coepemennvie memoowl
OUAeHO- CMUKU U JleyeHus 3a001eeanutl cie3uvix opeanos. — M., 2005. — C. 241-246.
2. Revich B.A. Environmental pollution and health of the population//Introduction to
ecological epidemiology. — M., 2001. — P. 224-230).

References
1. Polunin G.S., Safonova T.N., Polunina E.G. Differencial 'naja diagnostika i lech-
enie razlichnych form sindroma “suchogo glaza” //'V zb.: Sovremennye metody diagnostiki
i lechenia zabolevaniy sleznych organov. — M., 2005. — §.241-246
2. Revich B.A. Environmental pollution and health of the population//Introduction to
ecological epidemiology. — M., 2001. — P. 224-230).
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Cpasnumenvhana XapaKmepucmuka IKmo-u IHOORAPA3UM 06 OOMAUIHUX MUY, 8 YACHHBIX
cexkmopax 2. Ikuovacmys

Annomauusn

s omoil pabomul 6vina nocmasiena enagHas yersb. UCCIe008aHue IKMO-U IHOONAPAIUMO8
OOMAUIHUX NMUY, HAXOOSUWUXCSL 8 YACMHOU cOOCmEeHHOCmU 20poda Dxubacmysa. B xode uccredo-
6aHUs U3 npodbl KYyp OblIU 0Mobparsl mpu pasuwix Atya dyepeeti. Kpome moeo, npu uccreoosanuu na
akmonapasumel oonapysicen kiewj Menopon gallinae. B pesyismame ucciedoganus Kaia nmuybl
Memoodom ronnebopHa y domawnux 2yceti ObL10 0OHapyxceno atiyo Amidostomum anseris. M3 ymu-
HbIX heKanuil 8vlaeieHbl dumepuu. B cesasu ¢ smum 6vLiu paspabomarvl u nPogeoeHvl npoPUIAKmu-
yeckue meponpusmus. Ilpomug 2enbMunmo308 HeobX00UMO excemMecauHo MeHamy nacmouwa. /{na
NPOPUIAKMUKY 2eTbMUHIMO308 0e2elbMUHMU3AYUI0 Cledyem Npo8ooums 3UMOl, 00 HACMYNIEHUs.
epemenu auyexkiemku nmuysl. IImuyy ciedyem ouuwams om 2eabMuHmos Ha eecHy. Ilmuuuii oeop
00JIdICEH COOEPIUCAMBCA 8 HUCMOMe, edceMeCIYHO NPOOYKMblL yXo0a 3a nmuyel HeobXooumo Kuns-
mumy 2opsiuell 80001, A MAK’Ce CBOEBPEMEHHO BbIGO3UMb HABO3 6 NMUYHUKAX. /{15 Moo, 4modbl
oomawiHue NMuYsbl He ObLIU NOPAdCEeHbl MHOLOUUCTEHHBIMU OONE3HAMU, UX HYICHO COOepIHCamb 60d-
Ji Om OUKUX NMuy.

Knroueewie cnosa: napasum, eenbMuHmo3, uccie0oganue, auyd, npooa, Kypbl, eycu, ym-
KU.

Comparative characterization of ecto and endoparasites of poultry
in private sectors of Ekibastuz,

Summary

For this work, the main goal was to study ecto and endoparasites of domestic birds that are
privately owned by the city of Ekibastuz. During the study, three different worm eggs were selected
from a sample of chickens. In addition, the mite Menopon gallinae was detected during the study for
ectoparasites. As a result of the study of poultry feces by the fulleborn method, an egg of Amidosto-
mum anseris was found in domestic geese. Eimeria was detected from duck feces. In this regard,
preventive measures were developed and carried out. Against helminthiasis, it is necessary to
change pastures monthly. To prevent helminthosis, deworming should be carried out in the winter,
before the time of the bird’s egg. The bird should be cleaned of helminths in the spring. The poultry
vard should be kept clean, and the poultry care products should be boiled with hot water every
month. It is necessary to export manure in poultry houses in a timely manner. In order for domestic
birds not to be affected by numerous diseases, they must be kept away from wild birds.

Key words: parasite, helminthosis, research, egg, sample, chickens, geese, ducks.
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PYKOBOJCTBO JJIsI ABTOPOB KYPHAJIA
«BUOJIOT'NMYECKHUE HAYKH KA3AXCTAHA»
O O®OPMJUIEHHMIO CTATBU

1. JIng momaym 3asBKM Ha MyOJIMKALKIO CTAThH HEOOXOIMMO 3alTH Ha CalT XKypHa-
na https://biosience.ppu.edu.kz/ u mpoltu perucrparuio. 3amoJHUTHL TEKCTOBBIC ITOJS.
[Tpukpenuts Qaiin crateu B popmate .doc/.docx (MS Word), daiin kButanmu o6 oruiate,
NOJNMCATh  MyOJMYHYIO  O(EepTy-COIVIAlIEHHE O  CaMOCTOATENbHOM  Xapakrepe
MPEJCTaBICHHON PYKOMMCH, COTJIaCHMM C TPOBEPKOW CTAaThW HAa NpPEAMET IUlaruara u
IIPEJOCTaBICHUN UCKIIOUUTENbHBIX MpaB u3natento. [IpoBepuTh 3amoHEeHHbIE 1aHHBIE U
Ha)XaTh KHOMIKY «OTIPaBUTHY.

2. O0BeM CTaThH HE JOJDKCH MpeBbImath 18 ctpanui (0T 5 ctpanui). PaboTsl, nipe-
BBIINIAOIIME YKa3aHHBIM 00beM, IPUHUMAIOTCS K MyOJIUKALIUY B UCKITFOUYUTENBHBIX CITyYasix
110 oco0omy peuieHuto Peakoiernu xypHana.

3. Tekcr paboTsl HaunHaeTcs ¢ pyopukaropa MPHTU (Mexnynapoasslii pyopuka-
TOp HAay4YHO-TEXHHUYECKOW MH(OpMaIum; orpenensercs mo cceuike http://grnti.ru/), 3aTem
CIIEYIOT UHULUANBI U (paMuiust aBTopa(oB), MOJHOE HAUMEHOBAHUE OpPraHU3alluu, TOPOI,
cTpaHa, e-mail aBTopa(oB), 3arjaBue CTaThbH, AaHHOTAIUS, KIIOYEBBIC CIIOBA. AHHOTAIHS
nomkHa coctoATh U3 90-300 cioB, HE JOMKHA COAEpKAaThb TPOMO3JKUE (HOPMYIBI, HE
JIOJKHA TIOBTOPATH O COAEPAHUIO Ha3BaHUE CTaTbH, HE JOJDKHA COAEpKaTh CChUIKM Ha
TEeKCT paboOThl U CIUCOK HCIOIB30BAHHBIX HCTOYHHUKOB, OJKHA OBITh KPATKUM H3JI0-
KEHHEM COJIEp KaHUSI CTAaThH, OTpaXkasi €€ 0COOEHHOCTH U COXPaHss CTPYKTYpPY CTaThU.

4. CTpyKTypa HAy4YHOM CTaThU BKJIFOYAECT BBEJICHHUE, MAaTEPUATBI M METO/IbI, PE3YJIb-
TaThl U 00CYXJIEHHE, 3aK/II0YeHNEe, HTHPOPMALIUIO 0 (UHAHCHUPOBaHUU (TIPU HAJTMYUH), CIIU-
COK UCITOJIb30BAaHHBIX UCTOYHHKOB.

5. Tabnuibl BKIIOYAIOTCSI HEMOCPEACTBEHHO B TEKCT PaOOTHI, OHU JOJIKHBI OBITh
MIPOHYMEPOBAHBI U COTIPOBOKIATHCS CCBUIKOM HAa HUX B TEKCTE pa0boThl. PUCyHKH, Tpaduku
JIOJKHBI OBITH TIPEJCTABICHBI B OJJHOM U3 cTaHmapTHeiX popmaros: PS, PDF, TIFF, GIF,
JPEG, BMP, PCX. Todeunble puCyHKH HEOOXOAMMO BBITIOJHATE ¢ paspemienuem 600 dpi.
Ha pucynkax momkHbI OBITh SICHO TI€pelaHbl BCE JETalH.

6. CIIMCOK UCTIOIh30BAHHBIX UICTOYHUKOB JIOJDKEH COJIEPIKATh TOJIBKO T€ MCTOUHHUKHU
(mpoHYMEpOBaHHbIE B MOPSAKE IUTUPOBAHKS), HA KOTOPbIE UMEIOTCS CCBUIKU B TEKCTE pa-
60T1bI. CCHUTKM HA HEOMYOJIMKOBAHHBIE PA0OTHI, PE3YJIbTATHl KOTOPBIX UCIIOIB3YIOTCS B JI0-
Ka3aTelbCTBAX, HE JOMYCKAIOTCS.

IIpumepsl opopMiIeHHs CIMCKA UCMOJIb30BAHHBIX HCTOYHUKOB (10 [OCT 7.1-
2003 «bubnmorpaduyeckas 3anuch. bubmmorpaduueckoe onucanue. OOmue TpedoBaHUS
Y TIPaBHJIA COCTABJICHHUSI»):

59



60

BUOJIOTMYECKUE HAYKI KA3AXCTAHA Nel, 2025

1. Boponun C.M., Kapayyba A.A. [zema-¢pynxyus Pumana. — M: @uzmamaum,
1994. — 376 c.

2. Baunos E.A., Cuxoe M.B., Temupeanues H. O6 obwem ancopumme 4ucienHo2o
uHmMezpupoB8aHusi QYHKYull MHo2ux nepemennvix // JKypnan eviuuciumenvrou mamemamu-
Ku u mamemamuvecxkou uszuxu. —2014. — T.54. — Ne7. — C. 1059-1077.

3. XKybanviuesa A.JK., Abuxenosa Ill. O Hopmax npouzsoonsvix QyHKYull ¢ Hy1e6bl-
MU 3HAYUEHUSAMU 3A0AHHO20 HAOOPA TUHEUHbIX (YVHKYUOHALO8 U UX NPUMEHEHUS K nonepey-
HUK08bIM 3a0auam // OYHKYUOHATbHbIE NPOCMPAHCIEA U MeOpUst NPUOIUNCEHUSA YHKYUIL:
Tesucwvl doxnados Mesicoynapoornoti kongepenyuu, noceswennou 110-1emuio co OHs podic-
oenus akademuxa C.M. Huxonvckozo. — Mockea, Poccus, 2015. — C. 141-142.

4. Hypmasuna K. Poiyape mamemamuxu u ungpopmamuxu. — Acmana: Kaz.npasoa,
2017. 19 anpena. — C. 7.

5. Keipos B.A., Muxatinuuenxo I'.I". Ananumuyeckuti Memoo 810M4CeHUsi CUMNJIEKMU-
yeckoul eeomempuu // Cubupckue snekmponHvle mamemamudeckue uzeecmust. — 2017. — T.
14. — C. 657-672. doi: 10.17377/semi.2017.14.057. — URL: http://semr.math.nsc.ru/ vi14/
p0657-672.pdf. (0ama obpawenus: 08.01.2017).

7. Tlpumep KOMOWHAIIMM AHTJIOSA3BIYHOW W TPAHCIUTCPUPOBAHHOM YacTel CIHMCKa
HCIIOJIb30BAHHBIX UCTOYHUKOB:

1. Voronin S.M., Karacuba A.A. Dzeta-funkciya Rimana [Riemann Zeta Function]
(Fizmatlit, Moscow, 1994, 376 p.).

2. Bailov E.A., Sihov M.B., Temirgaliev N. (2014) Ob obshchem algoritme
chislennogo integrirovaniya funkcij mnogih peremennyh [About the general algorithm for
the numerical integration of functions of many variables], Zhurnal vychislitel’noj ma-
tematiki i matematicheskoj fiziki [Journal of Computational Mathematics and Mathematical
Physics]. Vol. 54. Ne 7. P. 1059-1077.

3. Zhubanysheva A.Zh.. Abikenova Sh. O normakh proizvodnykh funktsiy s nulevymi
znacheniyami zadannogo nabora lineynykh funktsionalov i ikh primeneniya k poperechni-
kovym zadacham // Funktsionalnyye prostranstva i teoriya priblizheniya funktsiy: Tezisy
dokladov Mezhdunarodnoy konferentsii. posvyashchennoy 110-letiyu so dnya rozhdeniya
akademika S.M.Nikolskogo. - Moskva. Rossiya. 2015. - S.141-142.

4. Nurtazina K. Rycar’ matematiki i informatiki [Knight of mathematics and com-
puter science], Newspaper “Kaz. pravda”, 19 April 2017.P. 7.

5. Kyrov V.A., Mihajlichenko G.G. (2017) Analiticheskij metod vlozheniya simple-
kticheskoj geometrii [The analytical method for embedding symplectic geometry],Cibirskie
elektronnye matematicheskie izvestiya [Siberian Electronic Mathematical News]. Vol. 14.
P. 657-672. [Electronic resource]. Available at:http://semr.math.nsc.ru/vi4/p657- 672.pdyf.
(Accessed: 08.01.2017).

Ecnu ncrounuk umeer opunuanbHbI NIEPEeBO U U3aH TaKKe Ha aHTJIUICKOM SI3bI-
K€, TO B KOMOWHAIIMK aHTJIO0SA3BbIYHON U TPAHCIUTEPUPOBAHHOMN YaCTH CITUCKA MCIIOJIb30BaH-
HBIX UICTOYHHKOB HEOOXOIMMO YKa3aTh O0(UIIHAIbHBIN MepeBO/1 Ha aHTIIUICKOM SI3bIKE.
Hanpumep, cratbs
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baunos E. A., Cuxoe M. b., Temupeanuee H. 06 0bwem aneopumme 4ucieHHO20 UH-
mezpupo8aHusi (YYHKYuti MHO2UX nepemernulx // JKVpHan ebluuciumenbHOU Mamemamuxy u
mamemamuyeckou guzuxu -2014. -T.54. -Ne 7. - C. 1059-1077.

uMeeT o(uraIbHbIN epeBo/

Bailov E.A., Sikhov M.B., Temirgaliev N. (2014) General algorithm for the numerical
integration of functions of several variables, Computational Mathematics and Mathematical
Physics.Vol. 54. P. 1061-1078.

8.B KkoHIIe cTaThy MOCje CIUCKA UCIIOJIb30BAHHOM JIUTEpaTyphl U aHHOTAllMK Ha Ka-
3aXCKOM, PYCCKOM U aHTJIMMCKOM SI3bIKaX Pa3MEIIAeTCsl 8K1d0 asmopos, 01a200apHOoCmu 1
KOHpauxm unmepecos. 3asenennwiii 6xnaod asmopos (Contribution) yKa3pIBaeTCs, €CIIA aB-
TOpOB 3 U OoJiee YeIoBeK.

9. Aopec pedaxyuu: Pecnyonuka Kazaxcran, 140002, r. [laBnozap, yi1. Omkabait bateipa,
60, HAO «IlaBnomapckuii negaroru4eckuii yHUBepcUTeT UM. O. Maprysan»

Temn.: (87182) 552798 (BHYT. 263).
E-mail: bio_sc@ppu.edu.kz
Website: https://biosience.ppu.edu.kz/

10. CtaTby, MOCTYNUBIINE B PEAAKIUIO, OTIPABIAIOTCS Ha aHOHUMHOE PElEeH3UPO-

BaHue. Bee perneH3uu 1mo crarbe OTHpaBiIsIOTCs aBTopy. CTaThy, MOTYYHBIINE OTPHUIIATETh-

HbI€ PELIEH3UH, K IOBTOPHOMY PaCCMOTPEHHIO HE MPUHUMAIOTCS. VcIipaBieHHbIE BApUAHTEI
CTaTedl U OTBET aBTOPA PELIEH3EHTY IPUCBUIAIOTCA B pefakiuio. CTaTbu, UMEIOUIUE M0JI0-
KUTEJIbHbBIC PELICH3UH, IPEICTABIIAIOTCS PEAKOUIEIUHU )KypHANa I 00CYXKICHUS.

11. Onnama. Croumocts myOnukanuu — 8600 TeHTre (BOCEMb THICSY MIECTHCOT TEHTE).
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OBPA3EIL 1J151 O®OPMJIEHUSA CTATEN
MPHTH: 34.29.01

Bausinue MeIUKO0-3K0J10rn4ecKoro ¢pakropa cpeibl Ha pa3BUTHE
CHH/IPOMa CyXOr0 IJ1a3a y Jiull, padoTalouX HA NPOU3BOACTBE
(mo ITaBsogapckoii 06;1acTH)

B.E. Kapumosa, A.C. Pama3anoBa
Ilasnooapckuii nedazocuueckuil ynueepcumem, 2. Ilasnooap, Kaszaxcman

Annomayus

Ilpoananuzuposanvl pakmopwvl cpedvl, sruAOWUe HA PA3BUMUE «CUHOPOMA CYXO20
enaszay y Hacenenus Ilagnooapckoii obnacmu, pabomarowe2o Ha npouzgoocmee. Paccmom-
Penbl 0CODEHHOCMU GNIUAHUSL OKPYIHCAtOweli cpedvl Ha Uy, pabomarwux Ha npou3eoocmae,
no 08yM napamempam. pabomarnwux Ha ceie, 8 copooe U no B03PACMHOMY napamempy.
Onpedeneno, umo cywecmeayem 63aumMocsesizb MedNcoy GIUAHUEM IKOI02ULECKO20 parmopa
cpeovl Ha pazeumue CUHOPOMA CYX020 2na3d y auy, pabomarowux Ha npoussoocmee. IIpose-
0eH MemooO anKemupoB8aHus y jHcumeinell UCCciedyemozo pecuona. Beioenenvl oouue danHvle
no 3azpA3HeHUI0 ammocgeprozo 6030yxa no 2. Ilasnooapy, 6 céa3u ¢ 2mum mvl UCNOTIb306d-
JIU MOJILKO NOKA3AMeNU NO 836CULeHHbIM 8eUeCmB8am. YCmanosieno, ymo Ha pasgumue CUuH-
opoma cyxoeo enaza y Hacenenus 2. Ilasnooapa u Ilagrooapckoil obracmu érusirom 6 60.1b-
wetl cmeneHu MeOUKo-3Kos0cudecKue Paxkmopvl cpeobl.

Kntroueswvie cnosa: cunopom cyxoeo 2nasa, oghpmanbmonocus, ciesHas nieHKkd, cie-
30NPOOYKYUSL, (Pakmopul cpedbl, 3azpsa3HeHUe 8030YXd, AHMPONOSEHHOE 8030eliCmBUe.

Texcr Texct Texct Tekcr Tekct Texcr Texct Tekct Texctr Tekcer Tekct Tekct
Texct Texct TekcTt TekeT Texker Texct TekeT Teker Texer Texct Teker Teker Texct Tekcr
Texcr Texkct Texkcr TekeT Teket TexcT TexkeT Teker Teket Tekct Texker Teker Tekct Tekcr
Texcr Texct Texcr Teker Teket Texct TekcT Tekcr.

Cnucok ucnob306aHHbIX UCHIOYHUKOB

1. Honynun I'.C., Caghonosa T.H., lorynuna E.I". Jupghepenyuanvnas ouacnocmuxa u Je-
YeHue paznuunblx Gopm cunopoma «cyxoeo 2naza» //' B co.: Coepementvie memoobl OuazHOCmMuKu u
Jleuenus 3abonesanuti ciesnvlx opeanos. — M., 2005. — C. 241-246.

2. Revich B.A. Environmental pollution and health of the population//Introduction to
ecological epidemiology. — M., 2001. — P. 224-230).
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Onoipicme yncymouic icmeitmin a0amoapovly KypaK K63 CUHOPOMbBIHbIH, OAMYbIHA
OPMAHBIH, MEOUUUHATBIK IKOJI02UANBIK (hakmopbinbll acepi (Ilasnodap oonvicel doitbiHua)

AHoanma

Onoipicme scymolc icmevimin Ilasnodap o6.abicbl MYpPebiHOAPbIHbIY «KYPEAK KO3 CUHOPOMbI-
HbIHY OaMyblHa acep ememin opma gakmopiapel mandanosl. Kopwazan opmanwviy omndipicme
ACYMBIC icmelmin adamoapea exi napamemp OOUbIHWA dcep emy epeKulenikmepi Kapacmuipbliobl:
ayvlioa, Kauaoa HCymvlc iCIetumin JHcaHe oHOIpicme HCYMbIC icmelumin adamoapobly KYp2aK Ko3
CUHOPOMbBIHBIH, OAMYbIHA OPMAHBIY MEOUYUHATLIKIKOIOSUALIK, (hakmopeinbly acepi (l[lasrooap o6-
avlcbl OoubiHwa) Ayoamna euodipicme dwcymvic icmeumin Ilagnooap 06avbicol MYpPebiHOAPLIHLIY
«KYP2aK KO3 CUHOPOMBIHLINY OAMYyblHA acep ememin opma gaxmopiapsl manioanovl. Kopwazan
OpMAaHsly OHOIpicme HCYMbIC icmelmin adamoapea exi napamemp OOUbIHWA dcep emy epeKueiK-
mepi  KapacmuIpuliovl: aybliod, Kaiadd JHCYMbIC ICMeumin JHCoHe Hcac wamacsl OOUbIHUA.
OHnoipicme dcymvic icmeiumin a0amoapobvly KYpeaK K63 CUHOPOMbIHBIY OAMYbIHA OPMAHBIY HKON02U-
SANBIK (PaKmMOpbIHblY 2cepi apacviHOagvl e3apa OatliaHvlc Oap ekeHdiei aHbIKManobl. 3epmmenemin
AUMAKmMbiy MYPELIHOAPLIHAH CAYATHAMA HCYP2i3y d0ICT AHCYPII3iNoL.

Tyitinoi ce30ep: Kypeax Ko3 CuHOPOMbL, OPMALbMOIOSUS, HCAC NAEHKACHL, HCAC OHIMI,
opma gaxmopapbl, ayanvly 1ACMAHYbl, AHMPONO2EHOIK Icep.

Influence of medical and environmental factors on the development of dry eye syndrome
in people working in production (on Pavlodar region)

Summary
Environmental factors affecting the development of «dry eye syndromey in the population of
Pavlodar region working in the workplace have been analyzed. The peculiarities of environmental
impact on persons working at work by two parameters: rural, urban and age parameters are consid-
ered. It has been determined that there is a relationship between the effect of environmental factor
on the development of dry eye syndrome in persons working in the workplace. The questionnaire
method was carried out in the inhabitants of the investigated region. General data on atmospheric
air pollution for Paviodar have been identified, in this regard we used only indicators on suspended
substances. General data on atmospheric air pollution for Pavlodar have been identified, in this re-
gard we used only indicators on suspended substances.
Key words: dry eye syndrome, ophthalmology, tear film, tear production, environmental
factors, air pollution, anthropogenic impact.

OBPA3EL JIs1 O®OPMJIEHUS PA3JAEJIA «CBEAEHUS O ABTOPAX»
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Pamaszanoea Acenv Canapoéna, nedazoeuka eblibiMOAPbIHbIY MASUCTPI, OKbIMYULbL,
Ilasnooap neoazozcurkanvix ynusepcumemi, Ilasnooap x., Kasaxcman, e-mail: asel@mail.ru.

63



BUOJIOTMYECKUE HAYKI KA3AXCTAHA Nel, 2025

Kapumoea Bamew Epboramosna, mazucmp ecmecmeeHHbIX HAYK, Npenooaeamens
sviculell wKovl ecmecmeosnanus, Ilasnooapckutl nedazoeuveckuii ynugepcumem, 2. Ilas-
nodap, Kazaxcman, e-mail: karimova.pvi@mail.ru.

Pamaszanoea Acenv Canapoena, mazucmp neoazocuyeckux Hayk, npenooasameis,
Ilasnooapckuii nedacoeuuecxkuti ynueepcumem, e. Ilaenooap, Kazaxcmaw, e-mail: asel-

@mail.ru.

Karimova Batesh Erbolatovna, master of science, teacher of the higher school of
natural science, Pavlodar Pedagogical University, Pavlodar, Kazakhstan, e-mail: kari-

mova.pvl@mail.ru.
Ramazanova Assel Saparovna, master of pedagogical sciences, teacher, Pavlodar
Pedagogical University, Pavlodar, Kazakhstan, e-mail: asselkal8@mail.ru.

64



BUOJIOTMYECKUE HAYKI KA3AXCTAHA Nel, 2025
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FOR MANUSCRIPT PREPARATION

1. To apply for the publication of an article, you must go to the journal’s website
https://biosience.ppu.edu.kz/ and register. Fill in text fields. Attach an article file
in .doc / .docx format (MS Word), a payment receipt file, sign a public offer - an agreement
on the independent nature of the submitted manuscript, consent to the verification of the arti-
cle for plagiarism and granting exclusive rights to the publisher. Check the completed data
and click the «Submit» button.

2. The volume of the article should not exceed 18 pages (from 5 pages). Papers ex-
ceeding the specified volume are accepted for publication in exceptional cases by a special
decision of the Editorial Board of the journal.

3. The text of the work begins with the rubricator IRSTI (International rubricator of
scientific and technical information; determined by the link http://grnti.ru/), followed by the
initials and surname of the author (s), the name of the organization, city, country, e-mail au-
thor (s), article title, abstract, keywords. The abstract should consist of 90-300 words, should
not contain cumbersome formulas, should not repeat the title of the article in content, should
not contain references to the text of the work and the list of references, should be a summary
of the content of the article, reflecting its features and preserving the structure of the article.

4. The structure of the scientific article includes introduction, materials and methods,
results and discussion, conclusion, information about funding (if available), references.

5. Tables are included directly in the text of the work, they must be numbered and
accompanied by a link to them in the text of the work. Figures, graphics should be submitted
in one of the standard formats: PS, PDF, TIFF, GIF, JPEG, BMP, PCX. Bitmaps must be
done at 600 dpi. All details should be clearly conveyed in the pictures.

6. The list of references should contain only those sources (numbered in the order of
citation) to which there are references in the text of the work. References to unpublished pa-
pers, the results of which are used in proofs, are not allowed.

Examples of the design of the list of references (according to I'OCT 7.1-2003
«Bibliographic record. Bibliographic description. General requirements and rules for draw-

ing up»):
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SAMPLE FOR PREPARATION OF ARTICLES
IRSTI: 34.29.35

Powdery mildew fungi Phyllactinia suffulta Saccardo f. oxycanthae Roum, found in shrub
stands of Crataegus oxyacantha L. in the city of Temirtau

A.Zh. Beisembay
E.A. Buketov University of Karaganda, Karagada, Kazakhstan

Summary

The article contains of data on the study of the species composition of powdery mildew fun-
gus of shrub stands growing on the streets of a large industrial city of the Karaganda region
(Temirtau). There are metallurgical, mining, chemical industrial enterprises: ferrous metallurgy
enterprises of JSC «ArcelorMittal Temirtau», chemical JSC «Temirtau electrometallurgical com-
biney, LLP «Ecomineralsy, construction JSC «CentralAsia Cement», heat and power industry, as
well as a well-developed transport network, etc. in Temirtau.

Conducting a detailed taxonomic analysis, the original literature data were revised and
modern taxonomic and nomenclature changes were taken into account. The habitat and geograph-
ical distribution of species belonging to this genus within the city were clarified.

Information is given on the determination of the phytopathogenic fungus Phyllactinia suf-
fulta Saccardo f. oxycanthae Roum, as well as the host planta shrub of the species Crataegus oxy-
acantha L.

Key words: phytopathogenic fungus, host-plant, powdery mildews, Erysiphales Crataegus
oxyacantha L., Phyllactinia suffulta Saccardo f. oxycanthae Roum.

Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text
Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text
Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text
Text Text Text.
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trace elements in pigeon and raven feathers by ICPMS. Int. J. Mass Spectrom. 267, 109-116.
https://doi.org/10.1016/;.ijms.2007.02.022.

2. Argiielles-Tico, A., Kiipper, C., Kelsh, R.N., Kosztolanyi, A., Székely, T., van Dijk, R.E.,
2016. Geographic variation in breeding system and environment predicts melanin- based plumage
ornamentation of male and female Kentish plovers. Behav. Ecol. Sociobiol. 70, 49—60. https://
doi.org/10.1007/s00265-015-2024-8.

Temipmay Kanaceinoazot Crataegus oxyacantha L. oymanwt ezicmepinoe ke3oecemin
akynmak canvipaykynaxmapuol Phyllactinia suffulta Saccardo F. oxycanthae Roum

Anoamna
Maxanada Kapasanowvl obaviceinwly ipi emepkacinmix Kanaceiwwly (lemipmay .) xeute-
Jepinde ocemin OYymanvl ecicmepiniy aKyHmax cayblpayKyaaKkmapoblibly MypriK KYpamoli 3epmmey
mypansl Oepekmep dap. Temipmayoa mMemaniypeusivlk, may-KeH, XUMUsiIolk OHEepKICin Kacinopblt-
dapwl  opuanackawn: «ApcenopMumman Temipmayy AK xapa memaniypeus KacinopwiHoapul,
«Temipmay snekmpomemannypeusivi KOmouHamol» AK xumus KacinopblHOapsl, « IKOMUHEPANC»
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KUIC, «llenmpanAzus Llemenm» KypolLivlc KaCINOPbIHOAPDIL, HCLLY IHEPSeMUKA OHepKaciDi, coHoaul
-AK KOJK JHCeNiCi KeHIHeH OaMbleam Jcane m. 0.

Ezoiceti-meaoicetini maxcoHoMusiiblE manoay jHcypeisy yulin bacmanysl 20eou oepekmep Kaii-
ma Kapaueln, Kazipel 3aMangbl MAaKCOHOMUSLIBIK JHCIHE HOMEHKIAMYPAlblK e32epicmep ecKepiioi.
Kana iwinoe ocol myxvimea sccamamoin mypaepOiy, Mipuwinix emy opmacsl MeH 2eoepausiiblk ma-
Panybl HAKMbLIAHODL.

Phyllactinia suffulta saccardo F. oxycanthae Roum ¢umonamozeHOix canblpayKynaKxmapoit
aHblKmMay mypanvl aknapam oepiieeH, coHviMen Kamap uenix ocimoik — Crataegus oxyacantha L.
byma mypi.

Tyiiinoi ce3dep: GumonamozeHOik CayblpayKynax, OciMOiK-ueci, aKyHmax canbi-
payxyaaxmapwl, Erysiphales Crataegus oxyacantha L., Phyllactinia suffulta Saccardo f. oxycanthae
Roum.

Myunucmo-pocansie zpuovt Phyllactinia suffulta Saccardo f. oxycanthae Roum,
ecmpeuarowueca y KycmapHukossix Hacaxcoenuii Crataegus oxyacantha L. ¢ 2. Temupmay

AnHomauus

Cmamows cooepaicum oannvie 06 UCCIE008AHUL BUO0BO20 COCMABA MYYHUCMO-POCIHBIX 2PU-
008 KyCMAapHUKOBbIX HACANCOEHUH, NPOUSPACMAIOWUX HA YIUYAX KPYIHO20 HPOMBIUIEHHO20 20P00a
Kapazanounckou oonacmu (2. Temupmay). B Temupmay pacnonodicenvt memannypauieckue, 20pHo-
oobvisalowue, XumuiecKue NPOMblULIeHHble NPeONnPUAMUsL: npeonpusmus yepHot memannypeuu AO
«ApcenopMumman Temupmayy, xumuueckou AO «Temupmayckuii 31eKmMpo-mMemaiiypeudeckKull
xkomounamy, TOO «IOxomunepancy, cmpoumenvron AO «LlenmpanrAsua Llemenmy, mennoduepee-
MU4ecKoll NPOMbIWIEHHOCMU, A MAK’Ce WUPOKO PaA38Uma mpancnopmuds cems u op.

Lna npogedenus 0emanbHO20 MAKCOHOMUUECKO20 AHANU3A ObLIU NEPECMOMPEnbl UCXOOHbIE
qumepamypuvle OaHHble U YUMEHbl COBPEMEHHble MAKCOHOMUYECKUE U HOMEHKAAMYPHbIE U3MeHe-
Hus. Beiau ymounensl apean obumanus u 2eocpaguyeckoe pacnpeoenenue U008, OMHOCAWUXCA K
amomy poody, 8 npedenax 20pood.

Jana ungopmayus 06 onpedenenuu Gumonamozennozo epuba Phyllactinia suffulta
Saccardo f. oxycanthae Roum, maxace pacmenusi-xozauna — kycmapnuk euoa Crataegus oxyacantha
L.

Knwouesvie cnosa: cumonamozennviil epud, pacmenue-xo3auH, MYYHUCMAS pocd,
Erysiphales Crataegus oxyacantha L., Phyllactinia suffulta Saccardo f. oxycanthae Roum.
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KEAK 9. Mapryaan areingars! [1aBionap
NeIarornKaJIbIK YHHBepCUuTeTi

BCH 040340005741

KCK NeKZ609650000061536309

AO ForteBank («Asbsac banky)

BUK IRTYKZKA

OKIIO 40200973
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Komnwvromepoe bemmeeen.: B. Knumernro
bacyza 27.03.2025 . Ko Kotivlaobi.
@opmamer 70x100 1/16.

Kiman-scypnan xazasoi.

Konemi wapmmut 4,37 6.m.
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bazacwer kenicim 6otiviHwa.
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NeAArorMKAJIbIK YHUBEPCHTETiHIH
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