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MONEKYNAPHO-TEHETUYECKOE UCCJIEAOBAHWE BO3BYOAUTENA BPYLIEIJIE3A,
LUUPKYITUPYIOWWEIO HA TEPPUTOPUU PK

[Hayeanuesa A.T. — kaHOudam eemepuHapHbIX HayK, cmapwuli Hay4Hbll compydHuk, TOO
«HayuHo-uccnedoeamernbcKkuli UHCMUMym xusomHogodcmea u KopMmoripouszeodcmea”, 2. Anmamei

Mycaeea A.K. — Ookmop buosioaudeckux HayK, accouyuuposaHHbIl rpogheccop, enasHbIl Hay4HbIl
compydHuk, TOO «Kasaxckul Hay4yHo-uccriedosameribCckuli eemepuHapHbIt uHcmumymy, 2. Aimamsl
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YHueepcumem, 2. Animamal

B 0daHHoU cmambe ripusedeHbi pe3yribmambl MOJIEKYISIPHO-2eHEMUYECKUX uccriedo8aHuli KpyrnHO-
20 U Mersikoeo pozamoz2o ckoma 6onbHo20 bpyuennes3om. [ns demekuuu u udeHmugbukayuu bpyuerni,
JnlabopamopHozo nodmeepxx0eHusi QuasHo3a bpyuesnie3a MeIKo2o po2amoeo CKoma Ucrosnb308aru Mosie-
KynsipHO-2eHemu4Yeckuli memod uccrnedosaHusi — nonumepasHo-uernHyro peakyuro (MLP). [lNposodunu
aKcrnepmu3y rnamosioeudecko2o Mmamepuana abopmupo8aHHbIX 710008 08el, C Uesbio 8bl0ernieHUs1 8030y-
Oumensa 6pyuennesa; memodom [NLP nposodunu udeHmugukayuro ebi0esieHHbIX Kynbmyp 00 poda Bru-
cella spp.; 3amem memodom lNLP nposodunu dughghepeHyuayuro 8bi0enieHHbIX Kynbmyp bpyuenn 0o euda
Brucella melitensis. C nomMowbto nocmaHos8Kku rosumMepasHol uernHol peakyuu, ycmaHosusnu eud ecex 3
mecmupyeMbix rosieebix u3onsamos bpyuenn — B. melitensis. [na oueHKU 2eHemu4yeckoz2o pa3Hoobpasusi
uupkynupyrowux wmammos Brucella e KazaxcmaHe, 8bidesieHHbIX OmM XU80MHbIX ¢ 3anadHo-KaszaxcmaH-
ckol obnacmu, nipumeHsinu MLVA-16 foKycHbIU aHanu3 nepeMeHHbIX qucesl maHOeMHbIX 1oe8mopos. 7
wmammos B. abortus 6binu 8bidenieHbl 0m KpyrnHO20 po2amoeao cKoma, 3mu wmamMMbl C2PyrnuposaHsl 8 2
eeHomurna u eeHemu4yecKu omiu4asaucb Om WwmamMmMo8, UUPKYnupyrowux Ha meppumopuu KaszaxcmaHa.
Uzonsamel B. melitensis 6biiu ebidenieHbl om 08yx 08euU, Komopble rnokasasu 3-ulli 2eHomuri, 2eHemu4eCcKu
cxoxul ¢ pacripocmpaHeHHbIMU 8 FOXHbIX peauoHax KazaxcmaHa eeHomunamu.

Knouesble cnoea: bpyuenna, udeHmucgbukayusi, noruMepasHo-yernHas peaxkyus, bpacMeHmMHbIl
aHarnus, eeHomunuposaHue.

KP AMMAFbIHOA KE3OE3KEH EPYLIEJINIE3 KO3AbIPYLIbICbIH
MONEKYNANbIK-TEHETUKATNDbIK 3EPTTEY

Hayeanueesa A.T. — semepuHapus fbliibiMOapbiHbIH KaHOUdambl, «Man wapyawbifbifbl XoHE XeM-
wen eHoipici feibIMu-3epmmey uHcmumymbi» XKLUC ara fbinibIMU Kbi3Memkepi, AriMamai K.

Mycaeea A.K. — 6uonozusi fbinbiMOapbiHbIH QOKMOPBbI, KaybiMAacmbipbiriraH rpogeccop, «Kasak
FbINIbIMU-3epmmey eemepuHapusi uHemumymaei» XKLLIC 6ac fbinbiMu KbiI3Memkepi, AriMamel K.

Almkynosa A. — Kasak ynimmbiK azpapsibiKk 3epmmey yHugepcumemiHiH 0KmopaHmai, AriMamei K.

byn makanala 6pyuernnes aypybiMeH aybipambiH ipi Kapa man MeH ycaK mMarsnObiH MOMeKynasbiK-
eeHemukarnblK 3epmmey Hemuxenepi kenmipineeH. Ycak mylisdi mandapda bpyuernnes OuazsHO3bIH 3epm-
XaHarllblK pacmay xeHe bpyuernes Ko30bIpyWbICbIH aHbIKmay, udeHmugukayusinay ywiH Monekynanbik-
eeHemukarnbik 3epmmey a0ici — nonumepasdbl misbekmi peakuyusi (M TP) kondaHbindbl. Bpyuennes Ko30bip-
FBIWbIH OKWaynay mMakcambiHOa il macmaraH KoU mycikmepiHeH afibIHFaH namoJsio2usifibiK Mamepuanoap-
fa capanmama Xypei3indi; 6eniHin anbiHFaH Ko30bIpywbiHbl Brucella spp mypine catikecmeHdipy TP
apkKblinbl Xy3eze acblpbiriObl; codaH keliH TTTP apkbinbl oKwaynaHraH bpyuenna eciHi Brucella melitensis
mypiHe xamkbi3binobl. [Nonumepasdsl midbekmi peakyusi kemezimeH 6pyuernnanapdbiH 6aprbiKk mekcepisn-
2eH OanarnbiK u3osismmapbiHbIiH myprepi — B. melitensis — 6enezineHdi. bambic KazakcmaH 0bribicbl XaHyap-
JlapbiHaH OKwayrnaHfaH XoHe KaszakcmaH alimarbiHOarbl bpyuernna wmamoapbiHbIH 2eHemukasbiK apmyp-
niniein 6aranay ywiH maHOemOi KalmanaynapbiHbiH alHbiMarnbl caHOapbiHa MLVA-16 nokyc-aHanu3i
kondaHbindbl. Ipi Kapa mandaH B. abopmmbiH 7 wmammbl 66niHin aneiHObl, 6y wmamdap 2 eeHomurike
monmacmbIpbifiFaH XoHe 2eHemukarbik xafbiHaH KasakcmaHOarbl aliHanbiMHaH epekweneHedi. B. meliten-
Sis uzonsmmapsbl 2 KotidaH 6eniHin anbiHObl, eeHemukKarnbiK XafbiHaH KasakcmaHHbIH OHmMycmiK almak-
mapsbiHOa KeH mapasiraH eeHomurnmepae ykcac 3-wi eeHomunmi kepcemmi.

TytiHdi ce3dep: 6pyuenna, udeHmugukayus, nonumepasdsbi misbekmi peakyusi, ppacmeHmmi mari-
Oay, eeHomunmey.
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MOLECULAR-GENETIC STUDY OF THE AGENT OF BRUCELLOSIS CIRCULATING
IN THE TERRITORY OF RK

Daugaliyeva A.T. — candidate of Veterinary Sciences, Senior Researcher, LLP «Kazakh Research
Institute for Livestock and Fodder Production», Almaty

Musaeva A.K. — doctor of Biological Sciences, Associate Professor, Chief Researcher, Kazakh
Research Veterinary Institute LLP, Almaty

Aytkulova A. — doctoral student, Kazakh National Agrarian Research University, Almaty

This article presents the results of molecular genetic studies of cattle and small ruminants with
brucellosis disease. For the detection and identification of brucella, laboratory confirmation of the diagnosis
of brucellosis in small ruminants, a molecular genetic research method - polymerase chain reaction (PCR) —
was used. An examination of the pathological material of aborted sheep fetuses was carried out in order to
isolate the causative agent of brucellosis; identification of the isolated cultures to the genus Brucella spp was
carried out by PCR; Then, by PCR, the isolated Brucella cultures were differentiated to the species Brucella
melitensis. With the help of the polymerase chain reaction, the species of all 3 tested field isolates of brucella
— B. melitensis — was established. To assess the genetic diversity of circulating Brucella strains in
Kazakhstan, isolated from animals from the West Kazakhstan region, MLVA-16 locus analysis of variable
numbers of tandem repeats was used. 7 strains of B. abortus were isolated from cattle, these strains are
grouped into 2 genotypes and are genetically different from the strains circulating in Kazakhstan. B.
melitensis isolates were isolated from 2 sheep, showed the 3rd genotype, which is genetically similar to the
genotypes common in the southern regions of Kazakhstan.

Key words: brucella, identification, polymerase chain reaction, fragment analysis, genotyping.

BeepeHune. bpyuennes 0o HacTosILLErOo BPEMEHU SBNAETCHA OOHUM U3 Hanbonee pacnpocTpaHEH-
HbIX 300HO3HbIX UHEKLIMOHHBbIX 3ab60neBaHnin, 0CODEHHO B perMoHax ¢ MHTEHCUBHO Pa3BUTbIM XXUBOTHOBOA-
CTBOM, Kakum sBnsietcs Pecnybnvka KasaxctaH 3HaumTenbHoe pacnpocTtpaHeHue Opyuennésa cpegm
XMBOTHBLIX B pecnybnvke OUKTYeT HEOOXOAMMOCTb MCMONb30BaHUA 3(EKTUBHBIX METOLOB AMArHOCTUKU
OaHHon nHdekumu. Mpu BelgeneHnn KynbTypbl 6pyuenn 6akTeprMonornieckum MeTogom, B NEPBYIO odepenb
HeoOXOAMMO WX WOEHTUMUUMPOBATb, OJI9 YEro WCMONb3YyKTCS pas3nuyHble MeTodbl. TakCoHoMMu4eckas
Xapaktepuctuka 6pyuenn, noMumMo MOPJGONOrMYecknX, KynbTypanbHbIX, MeTaboNM4ecknx M ceposnoru-
YeCKMX CBOWCTB BO3DyaMTENs, BKITIOYAET Takke BMOXMMMYECKUE 1 TeHETUYECKUE NoKa3aTenw.

Bce BbiwenepeuyncneHHble MeTodbl BeCbMa TpyAoEMKM, TpebyloT 3HauMTenbHOro KonmMyecTBa
CpeacTB U BPEMEHU, KpOMe TOro, HEKOTOPbIE M3 HUX HEOOCTATOYHO cneundunydHbl, YTo TpebyeT npoBeaeHns
KOMMIEKCHbIX nccrnegoBannmi [1, c.24].

PasHble poabl 1 BuAbl BO3OyauTenen MHMEKLMOHHBLIX GONE3Hen >XUBOTHLIX MMEKT pasfuyHble
nocrnegoBaTensHoOCcTM Hykneotugos B uenu OHK. B HacToswee Bpemsa anga getekumn u naeHtudukauum
Opyuenn 1 nabopaTopHOro MOATBEPXOEHUA AMarHo3a MCMNOMb3YKTCSA MOMEKYNAPHO-TEHETUYECKUA MeToq
uccnenoBaHus, B YacTHOCTU, nonumepasHas uenHasa peakums (MLUP), nossongawLwmMn B KOPOTKME CPOKM (B
TeyeHne pabodero fgHSA) onpepenuTb Opyuennbl Jo poda v Buaa. MNUP sBnsetcs BbicOkoCNeUMpPUYHbIM 1
YyBCTBUTEMbHBIM METOAOM, NMPEBOCXOAALMM MO 3PPEKTMBHOCTM OAKTEPUONMONMYECKUA U Knaccuyeckme
CceposiorMyeckme TecTbl MpU AMarHocTvke Opyuennésa y nogen Uy CenbCKOXO3SNCTBEHHBIX KUBOTHBIX.
M3BecTHO, yTo MNLP no3sonseT BbisBUTL OpyLenn Ha 6onee paHHMX cTagusax 6onesHn, B TeyeHne NepBon
Hegenu nocne 3apaxeHusi. Metogbl Ha ocHoBe [NLP gokasanu cBo HagéXHOCTb B 06HapyXeHun Gpyuenn
B CaMblX pa3HbIX Matepuanax, B TOM YuCre B KPOBU M MOJIOKE KPYMHOro M MENKoro poratoro ckota, cbipe,
OopraHax >XMBOTHbIX, 3aPaXEHHbIX €CTECTBEHHbIM MYTEM, YMCTOW KynbType W BCEBO3MOXHbIX APYrux
MaTepuanax [2, c.63].

Llenbto gaHHOro nccnepoBaHusa Obin aHanu3 LWTAaMMOB, BblOAENEHHbIX U3 PErnMoHOB pecrnybnuku ¢
BbICOKOW pacnpocTpaHeHHOCTbI0 bpyuennesa.

3agaum uccnegoBaHus.

MpoBecTM MOMNEKyNspHO-TeHETUYECKYD WMAeHTUMKauno WTaMMoB Opyuenn, BblAENEHHbIX OT
CENbCKOXO3ANCTBEHHbBIX XXUBOTHbIX M3 3anagHo-KasaxcTaHckon obnactv go poaa v Buga npy nomotym MUP.

lMpoBecTM MONEKYNSAPHO-TEHETUYECKYI0 MOEHTUMUKAUUIO LWTaMMOB Opyuenn, BblOeNEeHHbIX
CENbCKOXO3ANCTBEHHbIX XUBOTHBIX U3 3anagHo-KasaxcraHckon obnactu 4o reHotuna, ¢ Lenbko onpegene-
HUSI X MPOUCXOXAEHUS NPY MOMOLLM MYNbTUIIOKYCHOMO aHanusa.

MaTtepuanbl u meToabl uccnenoBaHus. 13 natonornyeckoro marepuana aboptnnogos oT 3 oBUe-
MaTok 13 XXambbinckon obnactu (c/o Mepke) Obinu BblgeneHsl 3 KynbTypbl 6pyuenn B 2020 rogy. 7 wTam-
MOB B. abortus 6binu Bbigenensl ot KPC B 5 panoHax 3KO (c/o Xanrana, c/o Kbi3binoba, c/o MawTekcan
XKanranuHckoro p-Ha, 3 wrtamma c/o Mepewn TackanuHckoro p-Ha, ¢/o CanxvH BokeopanMHCKOro p-Ha) B
2020 rogy. N3onaTel B. melitensis 6binn BblAeneHbl OT OBeL, U3 2 HACeneHHbIX NYHKTOB, PACMONOXEHHbIX B
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3KO (c/o Kockynb KapaTobuHckoro p-Ha m c/o BygapuHo Axkawukckoro p-Ha) B 2020 rogy. baktepuo-
norun4eckoe nccnegosaHve u ngeHTudunkauuio 6pyuenn NnpoBOAMIIN B COOTBETCTBUM C AnddepeHumnansHom
Tabnuuewn Tectos, npeanoxeHHon AO/BO3 [3, ¢.155].

MUP-aHanu3 npoBoguncs cornacHo HactaeBneHutio Bcepoccuickoro MocygapCTBEHHOrO HayqHO-
nccrnefoBaTenbCkoro MHCTUTYTa KOHTPONs, cTaHdapTusaumMm n ceptudmrkaumm BeTepmHapHbIX npenapaTos,
LeHTpanbHOro Hay4yHo-uccrneaoBaTenbCckoro MHCTUTyTa anugemuonorum (TY 9388-187-00494189-99), ¢
ucnonb3oBaHuem TecTt-cucteMbl «BPY-KOM» [4, ¢.128]. B nocneaytollem ¢ Lenbio noaTBepXaeHUss BUOo-
BOW MPUHAAMNEXHOCTN TECTUPYEMbIX 3 LUTAMMOB MONIEBbLIX M30MATOB OpyLen, Haxogsawmxcs B S-popme,
ncnonb3oBanu nonmmepasHo-uenHyto peakumio (MLP) B knaccnyeckom BapuaHTe ¢ NpumMeHeHnem Habopa
AMOS, paspaboTaHHon bpukkepom c coaBTopamu [5, c.2664].

M3 obpa3uoB Guonormyeckoro marepmarna ot 7 ronoB KPYMNHOro poratoro ckoTa v AByX rofoB Men-
KOro poraTtoro ckoTa, NoCTynuBLUMX Ha uccregoBaHue ¢ 3anagHo-KasaxcraHckon obnacTtu, 6bIno BbigeneHo
2 wramma B. melitensis n 7 wtammoB B. abortus. JHK Bbigenanu ¢ nomowbio Habopa «PurelLink Genomic
DNA Kits» (Invitrogen). MynbtunnekcHyto MNUP n kanunnspHein anektpodopes (CE) ocywectsnanu ¢
NCNonb30BaHNEM anropMTMa C He3HaunTeNbHbIMU U3MeHeHuaMK [6, ¢.1679]. 16 nap npanmepos GbINKN pas-
AeneHbl Ha 6 mynbTUNNekcoB. B peakumoHHyto cmeck 2 x (Thermo Scientific) go6asnanu 10 nMonb KaXxaoro
npavimepa n 10 Hr AHK. KanunnapHoe pasgeneHue nposoamnocs ¢ ucnons3osaHuem ABI 3500 n ctangap-
Tamn pasmepos LIZ 1200 ana mynbtunnekcos 1, 3, 4, n LIZ 600 gna mynbTunnekcos 2, 5, 6. Pasmepbl
VNTR cparmeHTOB OblM MOEHTUULMPOBAHLI C MOMOLLIO NporpaMmHoro obecneveHns GeneMapper 4.1.
LWUtamm B.abortus 544 Obin MCNonb3oBaH B KayecTBe 3TaNlOHHOrO LWITaMma Afis NPOBEpPKM pa3MepoB
parmeHTa ¢ 6a3om aaHHbIX MLVA. [JaHHble OblniM npoaHannanpoBaHbl C UCNOSb30BaHMEM MPOrpamMmMHOro
obecneyeHnst BioNumerics7.5 (Applied Maths, Benbrus). KnactepHbin aHanu3 Gbin NpoBegéH Ha OCHOBE
KaTeropnyeckoro KoadyuuneHTa n MmeToga HeB3BELLEHHOM Napbl rPynn ¢ UCMOfb30BaHMEM CpeaHuX apud-
meTudecknx (UPGMA). CtaHgapTHble MMHMMarbHble oxBaTbiBawowme aepebs (MSTs) Obinn nomny4yeHsbl ¢
NCMNOMb30BaHNEM KaTeropuyeckmx KoadpduumMeHToB. PesynbTatbl reHOTUNMPOBaHUA CpaBHMBaNM C
reHoTunamu B 6aHke gaHHbix MLVA.

Ot abopTupoBaHHbLIX NAOAOB, NOCTYNMBLUMX U3 Hebnaronony4yHbix no 6pyuennédy MPC xosanctea
Xambbinckon obnacTtu, genany nNoceBbl U3 NAPEeHXMMAaTO3HbIX OPraHoB C YY4ETOM Haubornblueln nokanunsa-
unm Gpyuenn (kenygok, nevyeHb, numMdaTnyeckue yanbl, ceneseHka, Tpybyaras KOCTb C KOCTHbIM MO3rOM).
MN3yyeHbl KynbTypanbHO-Mopdonorniyeckne, TMHKTopuarbHble, BUOXMMMYECKME N aHTUTEHHbIE CBONCTBA Bbl-
AeneHHbIX n3onaTtoB. KynbTypbl 0bnagany TunnyHeiMy ans 6pyuenn Mopdonorniyecknmm, TUHKTOpuanbHbI-
MU 1 KyNbTyparbHbIMW CBOMCTBaMM.

KomnnekT pacxoHbIX MatepuarnoB, MCMOMb30BaHHbIX HamMyn Ana noctaHosku [NLUP, npencraesneH
cnegyowummn komnoHeHTamm cdupmbl Qiagen, CLUA: Habop ansa soigenenvs OHK, peakumoHHas cmechb —
Tag PCR Master-mix Kit 1000units Cat# 201445, yHmBepcanbHbii 1IS711 npaimep n 4 npanmepa AMOS.

MUP — uuknupoBanue npoBogunu B Tepmoumknepe (Mastercycler doupmbl Eppendorf) npu cne-
AyoLWmMX TemnepaTypHbIX U BPEMEHHLIX NapameTpax: - a. Lwar nepBoHayanbHOM AeHaTypauun npoBOAMIICS
npu Temnepatype 94°C B TeueHue 2 MUHyT; - 6. AeHaTypauusa npoxoguna npu Temnepatype 94°C B Teve-
Hue 30 cekyHa; - B. oxur anuncsa 30 cekyHa npu temnepatype 55,5°C; - r. yanvHeHve uenv npomcxoanno B
TeyeHue 1 MUHYTHI Npy TemnepaType 72°C; - Nnpy LuKknpoBaHumn 34 pasa NoBTOPANUCH warn 6 —T.

Pe3ynbTatbl uccnegoBaHui. V13 natonorvyeckoro marepvana aboptnnogos oT 3 oBUeMaToK U3
XKamb6binckon obnactn (akcneptusbl XKO-1,K0O-2, )KO-3) Obinun BbigeneHbl 3 KynbTypbl Opyuenn. Oanee
NpoBOAWIM WMAEHTUMMKALMIO BbIOENEHHbIX LWTaMMOB Opyuenn B COOTBETCTBUM C AuddpepeHumansHon
Tabnuuen TectoB, npeanoxeHHon PAO/BO3. OnpefgeneHsl Hanuuve guccouuwaumu, npoaykumsa H.S, no-
TpeBHOCTb B YINEKMCIOM ra3e, pocT Ha cpefdax C Kpackamu, C MEHULUNINHOM, YyBCTBUTENbHOCTb K dhary, a
Takke nposoaunu PA ¢ MOHOpeuenTOpHbIMM CbIBOPOTKaMu — aHTMabopTyc U aHTumenuteHauc. o pesyne-
TaTam npoBedeHHbIX 6aKTepuMonorMyecknx TeCTOB BCE W3y4YeHHble 3 KynbTypbl OTHECEHbl K BuOy
B.melitensis.

Cneuudpmyeckme dparmentel JHK BbiSBNSAM MeTogoM ropusoHTanbHoOro anektpodopesa. [Mpu
NpoOCMOTpe rens B ynbTpadroneToBoM CBETE C MOMOLLBID TPaHCUNIIOMUHATOPA, CneundUYHOCTb NOMOChI
amnnudumumposanHon AHK oueHnBanu no otHoweHuto k AHK-cTaHaapTy (NONOXUTENBHOMY KOHTPOSIbHOMY
obpasLy), T.e. ycTaHaBNMBanu HanMyne B Kaxaon aHanuampyemomn npobe gpparmeHta [HK, nonoca kotopo-
ro pacrnonaraetcs Ha TOM Xe YpPOBHe, YTO M norioca KOHTponbHoro npenapata AHK, npogemMoHcTpu-
POBAHHOIO Ha PUCYHKe 1.
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PucyHok 1 — ®parmeHnTsbl AHK 6pyuenn B Buge cBeTAWMXCA NOJIOC

B nepBom psgy pucyHka 1 Hag umdport 1 nokasaHa cBeTsLLasicsl norioca Mapkepa — MONeKynsipHas
macca OHK; Hag umdpon 2 — ceeTAwascs nonoca nonoxutensHoro koHTponsa (MKO); nog Homepamn 3 — 5
— ucnblTyemble oBpasubl; Hag uudpon 6 pacnonoxeH oTpuuaTenbHbld kKoHTpornb (OKO), npu aTom
CBeTALWancs nornoca oTCyTCTBYeT.

Takum obpasom, NpoBeAeHHbIMU MCCneaoBaHMAMK ycTaHoBneH pog Brucella, npanee onpegensinu
Bua Gpyuenn. OAns atoro nposogunu MUP ¢ ncnonb3oBaHmem Habopa AMOS (Abortus, Melitensis, Ovis,
Suis).

CyLLHOCTb METOAMKN 3aKroyaeTcs B TOM, YTO AN Kaxaoro Buaa Opyuenn otMevaeTcs cneumdguny-
HO€E pacrorfioXeHne B XpOMOCOME y4acTKa reHa 1S711.

YyeT pesynbTaToB amnnudukaumm npoBOAUNN C MOMOLLbIO 3NEeKTPOOPETUYECKOTO aHanm3a B
1,7% araposHom rene. PesynbTathl anektpodopeda AMOS oTobpaxeHbl Ha PUCYHKe 2.

bp A M O S 1 2 3 4 5

IMpumeuanne: A- PosControl B. abortus
M- PosControl B.melitensis
O- PosControl B. ovis
S-PosControl B. Suis

PucyHok 2 — Pe3ynbTaTthl onpegeneHus BUAoB 6pyuenn ¢ nomouwbio Habopa AMOS

Kak nokasaHO Ha pucyHke 2, B JOPOXKaX COOTBETCTBYIOLLMX MOMOXUTENbHBIM KOHTPONAM OETEKTU-
poBanucb crneunduyeckme Mnomnocbl Ha YPOBHSAX COOTBETCTBYHOLIMX 4 koHTponen: B. abortus (498 nap
Hykneotngos 3 [HK); B. melitensis (731 napa Hykneotngos n3 AHK); B. ovis (976 nap HykneoTnaos 13
OHK); B. suis (285 nap Hykneotnaos ns JHK).

B popoxkax ¢ JHK-npo6amu mcnbITyembix M3onatoB (opoxku 3,4,5) getekTMpoBanucb cneumdm-
Yyeckune cBeTsALLMecs Nonockl Ha yposHe 731 napbl HYKNeoTUaoB, cooTBeTCTBYOWMe KoHTporto AHK Brucella
melitensis.

YuuTbiBad TO, YTO pasHble BuAbl Bo30yauTenen bpyuennésa umelT HEKOTOpPOe pasnuyve B nocre-
poBaTernbHOCTM HykneoTngos B uenu OHK, ¢ NomMowbio MOCTAaHOBKM MOAMMEPasHOM LIEMHOW peakumm C
ncnonb3oBaHnem komnnekra AMOS ycTaHOBMEH BuA Bcex 3 TECTMPYEMbIX MONEBbIX N30NATOB Gpyuenn — B.
melitensis.

Usonatel B. melitensis 6binun BblgeneHbl Takke OT OBeL, U3 2 HaCeneHHbIX MYHKTOB, PAaCNONOXEeHHbIX
B 3KO (c/o Kockynb KapatobuHckoro p-Ha u c/o bygapuHo Akxankckoro p-Ha). Mcnonb3oBaHue MLVA-16
Ona aHanu3a WwTamMMOB nokasan 3-uid reHOTUN, KOTOPbIN FreHEeTUYECKM CXOX C pacrnpocTpaHeHHbIMU B
FOXxHbIX pernoHax KasaxctaHa reHoTunamu (puc.3 u puc. 4).
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Brucella MLVA6(<All - Brucella_MLVA16

Key  Biovar District Host Region Species Village Year

I 2 45312 22316484763 3.2 13 3 Taskalinsky Catle West Kazakhstan  Brucella abortus Merey 2015
1 45312223164 847¢63 3.2 133 Taskalinsky ~~ Catfe ~ WestKazakhstan Brucela abortus Merey 2015

I 3 45312 22316484763 3.2 19 3 ZThangalinsky  Catfle West Kazakhstan Brucella abortus Thangala 215
45312223164 847¢6°3 3.2 KU Taskalinsky ~ Catfe  WestKazakhstan Brucel abortus Merey 015

45 4122023364 8443451 1M 3 ZThangalinsky  Cate ~ WestKazakhstan Brucella abortus Kyzyloba 015

45412023364 84434501 192 3 Bokeyordinsky ~ Cafle West Kazakhstan Brucella abortus Saykyn 215

454122023364 84434501 4 5 ZThangalinsky  Cate ~ WestKazakhstan Brucella abortus Mashteksay 015

15313223244 85436 5.3 a1 Karatobinsky ~ Sheep ~ WestKazakhstan Brucellamelitensis  Koskul 2015

15313223244 85436 5.3 5 1 Akzhaksky Sheep  WestKazakhstan Brucelameltensis  Budarinsky 215

PucyHok 3 — UPGMA knacTtepHbIi aHanus
lNpumeyaHue:

Bruce06....Bruce 30- nokycbi bpyyenn
Keadpamuku — Homep eeHomuna

Key — udeHmucbukayUoHHbIU HOMED XKUBOMHO20
Biovar — 6uosap

District — patioH

Host — 8ud xusomHoz0

Region — obnacms

Species — sud

Village — cenbckuli okpye

Year — 200

7 wtammoB B. abortus 6binm BeigeneHsl ot KPC B 5 panoHax 3KO (c/o »KaHrana, c/o Keisbinoba, c/o
MawwTtekcan XXaHranmHckoro p-Ha, 3 wramma c/o Mepewn TackanuHckoro p-Ha, c/o CanxuH bokenopamHckoro
p-Ha). C nomowbo aHanmsa MLVA-16, 3Tu WwtaMmmbl CrpynnmpoBaHbl B 2 reHoTuna (puc. 3). Ltammel, crpyn-
NMPOBaHHbIE B OAWH KnacTep, 6binn BblgeneHbl OT XMBOTHbIX, HAXOOALWMXCA B COCEAHUX panoHax, Kpome
wramma 194 ¢ c/o XaHrana >KaHranuMHCKoOro p-Ha, KOTOPbIN OKa3anca B O4HOM KracTepe cO Tammamu ¢
c/o Mepen TackanuHckoro p-Ha. Mexay TackanuHckum u XKaHranuMHCKUM p-HOM, Haxoautca KastanoBckun
panoH. Ha pucyHke 4 BUAHO, 4YTO reHoTunsl 1 1 2 wtammoB B. abortus, reHeTUYeCcKn OTnmMyatoTCcs OT LTam-
MOB, LMPKynupyloLWmMx Ha Tepputopun KasaxcrtaHa. Takum obpasoM, mnccrnegyemble LUTamMMbl OKasanucb
YHUKanbHbIMK, NOTOMY YTO B CpaBHeHWe C nybnuyHom MupoBon 6a3on AaHHbix MLVA He Gbino HavigeHo
CXOACTBa CO WTamMmmamu 6pyuenn, LMpKynMpyloLwWwuMn B opyrnx cTpaHax.

[ ]
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“West Kazasnsms
Cukraty

wratanay

Seuth Kacakhsian
Sarmeay
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PucyHok 4 — [lenaporpamma no paMoHam
3aknioyeHune. Takum o6pa3om, pesynbTaTbl OGaKTEPUONOrMYECKUX U MOMEKYNAPHO-reHeTUHECKNX

uccriegoBaHun 3 Npob M30NATOB MO3BOMWMM YCTaHOBUTb, YTO BCe 3 uM3yyaemble KynbTypbl GakTepuin,
BblereHHble OT MESIKOro poraToro ckoTa, OTHOCATCA K poay Brucella, npuHagnexaT Kk sugy B.melitensis.
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PesynbTatbl MOMEKynspHO-reHeTUYECKOro TecTa MOATBEPXKOAlTCHA pesdynbratamu BGaKTepuonorm4ecknx
nccrnegoBaHuin No naeHtTudgmkaumm 6pyuenn.

CnegyeTt oTMeTUTb, YTO BpyLenibl OTHOCATCA K MEANEHHO pacTyLUM MUKPOOPraHM3Mam U OKOHYa-
TenbHbIN OTBET BakTepMonorMyeckoro n BUonorMyeckoro MeTodoB UCCNEeAoBaHNA MOXHO OXuaaTb TOMbKO
yepes 3 - 5 Hegenb, Torga Kak MonekynsapHo-reHetTudeckuin aHanuns (MNUP) sensetca Becbma nepcnekTuns-
HblM Ans 6bICTporo (B TeueHne paboyero AHSA) 0GHapyxeHus u ngeHtTndukaumm Bo3dyamTtens bpyuennésa
00 poaa v Buaa.

K gocTonHCcTBam 3TOM peakuum OTHOCUTCS €€ BbICOKas YyBCTBUTENBHOCTb U CNeLMdUYHOCTb, ObICT-
poTa MonyyYeHust pesynbTaTa, BO3MOXHOCTb BbISIBIIEHUS HU3KUX KOHLEHTpauui Bo3byautenst MHEKLN B
pasnMyHOM MaTtepwuane.

MUP cooTBeTcTBYET BCEM OCHOBHbIM TpeboBaHWAM, NPeabABMSEMbIM K COBPEMEHHBIM MeTogam
nabopaTopHOW AMarHOCTMKN U NEPCMNEKTMBHA ANS LWMPOKOro MPaKTUYECKOro MCMNONb30BaHUS.

eHoTMNUpPOBaHKE KynbTyp Opyuenn BblgeneHHble OT XUBOTHbIX Ha Tepputopun 3KO, nokasarno,
yto wrtammbl B. melitensis TecHo cBsisaHbl mexgy cobon U C ApYrMMU Ka3axCTaHCKUMW LUTaMMaMMu.
OTcyTCcTBME TEeHeTMYeCcKoro pasHoobpasuns B nonynauuu B. melitensis npegnonaraeT NpoUCXOXAeHWEe OT
obuwero npepka B KazaxcrtaHe. 'eHoTUNbI WITaMMoB B. abortus SBNAIOTCA YHUKaNbHbIMKU, Tak Kak BnepBble
obHapyxeHbl Ha TeppuTopun KasaxctaHa. Habniopgaemoe pacnpeneneHne mMoxeT ObiTb pe3ynbTaTom He-
KOHTPONMPYEMOWN TOProBnu CKoTa 1 He JOCTaTOYHO OpraHN30BaHHbLIM BETEpUHApPHbLIM KOHTponeMm. Nccneno-
BaHWe reHeTN4Yeckoro pasHoobpasmsa GpyLenn HeobxoauMOo Anst OTCNEXMBaHWUS BCMbILLEK HA 3aKIiounTernb-
HbIX dTamax MporpaMmbl MO NMKBMAAUUW Opyuennésa, WM OTCMEXMBAHMSA UCTOYHWUKOB WHULMPOBaHWE
YyeroBeKa U1 XMBOTHbIX B HEAHAEMUYHBIX panoHax KasaxcTtaHa.

JINTEPATYPA:

1. CyntaHoB A.A. MeTogmueckme yKasaHMA NO 3MU30OTOJSIOTMYECKOMY MOHUTOPUHIY Npu
MH(EKLUMOHHbIX OONE3HAX CeJIbCKOXO3ANCTBEHHbIX XWBOTHbIX (Ha npuMmepe TybGepKynesa u
opyuenne3sa) [Tekct]: / A.A.CyntaHoB, M.b.basapbaeB, A.A. Abytanun // MeTtogudeckne ykasaHus. —
Anmartbl, 2011. — 27 c.

2. Garofolo, G. Investigating genetic diversity of Brucella abortus and Brucella melitensis in
Italy with MLVA-16 [Text ]: / G. Garofolo, E. Di Giannatale, F. De Massis, K. Zilli, M. Ancora, C.Camma, P.
Calistri, J.T. Foster // Infect. Genet. Evol. — 2013. - V. 19. — P.59-70.

3. FAO/WHO Expert Committed on Brucellosis [TekcT] / Report Joint, Fifth Report. — WHO. —
Techn. Rept. Ser., 1969. — 148c.

4. Doknap Komuteta akcneptoB BO3 no craHgapTusauum 6uonornyeckmx npenapatoB [TekcT]
/1 36 poknap. — XXeHeBa, 1988. — 137c.

5. Bricker B. J. Differentiation of Brucella abortus bv. 1, 2, and 4, Brucella melitensis, Brucella
ovis, and Brucella suis bv. 1 by PCR [Text]: / B.J. Bricker, S.M. Halling // J Clin. Microbiol. — 1994. — Ne32.
— P. 2660-2666.

6. Shevtsova E. Genetic Diversity of Brucella melitensis in Kazakhstan in Relation to World-
Wide Diversity [Text]: /E. Shevtsova, G. Vergnaud, A. Shevtsov, K. Berdimuratova, K. Mukanov, M. Syzdy-
kov, A. Kuznetsov, L. Lukhnova, U. Izbanova, M. Filipenko, Y. Ramankulov // Front. Microbiol. — 2019. — P.
1673-1681.

REFERENCES:

1. Sultanov A.A. Metodicheskie ukazaniya po epizootologicheskomu monitoringu pri
infekcionnyh boleznyah sel'skohozyajstvennyh zhivotnyh (na primere tuberkuleza i brucelleza)
[Tekst]: / A.A.Sultanov, M.B.Bazarbaev, A.A. Abutalip // Metodicheskie ukazaniya. — Almaty, 2011. — 27 s.

2. Garofolo, G. Investigating genetic diversity of Brucella abortus and Brucella melitensis in
Italy with MLVA-16 [Text ]: / G. Garofolo, E. Di Giannatale, F. De Massis, K. Zilli, M. Ancora, C.Camma, P.
Calistri, J.T. Foster // Infect. Genet. Evol. — 2013. — V. 19. — R.59-70.

3. FAO/WHO Expert Committed on Brucellosis [Tekst] / Report Joint, Fifth Report. - WHO. —
Techn. Rept. Ser., 1969. — 148s.

4. Doklad Komiteta ekspertov VOZ po standartizacii biologicheskih preparatov [Tekst] // 36
doklad. — ZHeneva, 1988. — 137s.

5. Bricker B. J. Differentiation of Brucella abortus bv. 1, 2, and 4, Brucella melitensis, Brucella
ovis, and Brucella suis bv. 1 by PCR [Text]: / B.J. Bricker, S.M. Halling // J Clin. Microbiol. — 1994. —
Ne32. — P. 2660-2666.

6. Shevtsova E. Genetic Diversity of Brucella melitensis in Kazakhstan in Relation to World-
Wide Diversity [Text]: /E. Shevtsova, G. Vergnaud, A. Shevtsov, K. Berdimuratova, K. Mukanov, M. Syzdy-
kov, A. Kuznetsov, L. Lukhnova, U. Izbanova, M. Filipenko, Y. Ramankulov // Front. Microbiol. — 2019. — P.
1673-1681.



BETEPUHAPUA FblJIbIMOAPDI BETEPUHAPHbBIE HAYKU

CBepeHus 06 aBTOpax:

Hayeanueea Auda OnezoeHa — kaHOuUOam eemepuHapHbIX HayK, cmapwull Hay4YHbIl compyOHUK
TOO "Hay4yHo-uccrniedosamernbCKUli UHCMUMym xugomHoeodcmea u Kopmorpouzeodcmea”, . Anmamei,
np. XKaHdocoea 51, men. 87016727753; e-mail: aida1979@bk.ru

Mycaeea Acusi KbibnaweeHa — OOKmop 6uU0/102U4eCKUX HayK, accoyuuposaHHbIl npogheccop,
enaeHbIl Hay4HbIt compyOHuk TOO "Kasaxckul Hay4yHO-uccriedogameribCcKuli gemepuHapHbIl uHcmumym®,
2. Anmamel, nip. Patibimbeka 223/1, kg. 10, men. 87017870150; 87077870150; AssiyaKyblashevna@mail.ru

Alimkynoea Asiyrnbl — dokmopaHm Ka3axckoeo HayuOHallbHo20 agpapHo20 uccriedogameribCKo20
yHusepcumema, 2. Anmamei, np. Abas 8, men. 8-747-111-89-09; ayauka89@mail.ru

Hayeanueea Auda OnezoeHa — eemepuHapus fbliibiMOapbiHbIH KaHOuGamel, «Man wapyawbinibiFbl
JXKOHe XeM-wern eHOIpici fbinbiMu-3epmmey uHcmumymbi» XKLIC ara fbiibiMU KbisMemkepi, Anmams! K.
XKaHdocoe OaHr. 51, men. 87016727753, e-mail: aida1979@bk.ru

Mycaeea Acusi KbibrnaweeHa — 6uonoausi fbinibiMOapbiHbIH GOKMOpPkI, KaybiMOacmblpbliraH Mpo-
geccop, «Kasak rbinbiMu-3epmmey gaemepuHapusi uHcmumymsi» XKLUC 6ac fbinbiMu Kei3memekepi, Anmva-
mbi K. Palibimbek danr.223/1, 10 nemep,men. 87017870150; 87077870150, AssiyaKyblashevna@mail.ru

Almkynosa Asynbl — Kasak ynmmbiKk azgpapfbiK 3epmmey yHusepcumemiHiH O0oKmopaHmbl,
Anmamei K., Abal daHr. 8, men. 8-747-111-89-09; ayauka89@mail.ru

Daugaliyeva Aida Olegovna — candidate of Veterinary Sciences, Senior Researcher, LLP «Kazakh
Research Institute for Livestock and Fodder Production», Almaty, 51 Zhandosov Ave., tel. 87016727753; e-
mail: aida1979@bk.ru

Musaeva Asiya Kyblashevna — doctor of Biological Sciences, Associate Professor, Chief Resear-
cher, Kazakh Research Veterinary Institute LLP, Almaty, 223L Raiymbek Ave., apartment 10, tel.
87017870150, 87077870150, AssiyaKyblashevna@mail.ru

Aytkulova Ayauly — doctoral student, Kazakh National Agrarian Research University, Almaty, Abai
ave. 8, tel. 8-747-111-89-09; ayauka89@mail.ru

YOK 619:616
DOI: 10.12345/22266070_2021_2_9

MODERN ALGORITHMS FOR THE DIAGNOSIS OF FELINE VIRAL LEUKEMIA

Nikolaeva O.N. — PhD. Biol. Sci., Associate Professor, Bashkir State University, Ufa, Russia
Mansurova E.R. —student, Bashkir State University, Ufa, Russia

Feline leukemia virus (FeLV) does not always cause the clinical manifestation of the disease and this
is the main difficulty in diagnosing, interpreting the results of studies and predicting the outcome of this
disease. As a result of the conducted studies, it was established that the doubtful and positive results of the
Vet Expert FeLV Ag rapid test for the p27 FelV antigen in feline viral leukemia should be confirmed using
PCR for the detection of FeLV proviral DNA.

Key words: feline viral leukemia, diagnostics, Vet Expert FeLV Ag rapid test, retroviruses, FelLV Ag.

COBPEMEHHbIE ANITOPUTMbI AUATHOCTUKN BUPYCHOW NEMKEMUW KOLLIEK

Hukonaeea O.H. — kaHd. 6uon. Hayk, doueHm, ®BE0Y BO bawkupckul F'AY, e. Yepa, Poccus
Manyposa 3.P. — cmydeHm, ®60Y BO bawkupckuti F'AY, a. Yepa, Poccus

Bupyc netikemuu kowek (FeLV) He eceada 8bi3bigaem KIUHUYECKOE rnposigrieHue 6onesHU U 8 3mom
cocmoum OCHO8Hasi CrI0XKHOCMb duagHOCMUKU, UHmeprpemauyuu pesyribmamoes uccriedogaHuli U rnpoaHo-
3uposaHuu ucxoda OaHHO20 3aboneeaHusi. B pesynbmame npogeedéHHbIX uccriedoeaHull ycmaHO8/eHO,
4mo COMHUMEIbHbIU U MONoXumerbHbIl pe3yribmambl skcripecc-mecma Vet Expert FelLV Ag Ha aHmuzeH
p27 FelV npu supycHol netikemuu kouwek O0mKkHbI 6bimb nodmeepxdeHb! ¢ ucronb3oeaHuem [1LP dns
0bHapyxeHus nposupycHol JHK Fel V.

Knrouesble criosa: supycHas nielikeMusi Kowek, QuazgHocmuka, akcripecc-mecm Vet Expert FeLV Ag,
pemposupycsl, FelLV Ag.
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BUPYCTbIK NEMKO3bl QUATHOCTUKATIAYObIH 3AMAHAYU ANTOPUTMAEPI

Hukonaeea O.H. — kaHd. 6uorn. fbiribiM, doueHm, bawkypm may ®MBOY, Yba K., Pecel
MaHcyposa 3.P. — cmydeHm, bawkypm may ®PMBEOY, Yopa K., Peceli

®enul netikemusicol supychbl (FelLV) spdalibim aypydbiH KIUHUKabIK KOPIHICIH mydbipMalidb! XoHe
byn duacHo30biH, 3epmmey HamuxxesiepiH myciHOIpydiH xeHe oCbl aypyObiH HOMUXXeCIiH 6ormkayObiH Heai3ai
KubIHObIFbI. XKypeisineeH 3epmmeynep HemuxeciHOe felv supycmeik nelkemusicbl ke3iHOe vetexpert FelLV
AG aHmuezeHiHe p27 felv skcnipecc-mecmiHiH KyMaHOI xoeHe OH Hemuxenepi felv nposupycmsik [JHK-HbI
aHbikmay ywiH NTP-meH pacmariybl Kepek ekeHOiai aHbiKmarnobl.

TyuiHOi ce30ep: supycmbik netikemusi, OuazHocmuka, Vet Expert felv Ag xeden cbiHarbl, pemposu-
pycmap, FelLV Ag.

For modern veterinary medicine, the problem of combating infectious diseases of domestic animals,
a special place among which belongs to viral pathology, remains very urgent. Feline viral leukemia is
increasingly being diagnosed among cats in the city of Ufa. This disease is highly infectious and can be fatal.
Feline leukemia virus (FeLV) does not always cause clinical manifestation of the disease, and this is the
main difficulty in diagnosing, interpreting research results and predicting the outcome of this disease. In this
regard, the use of timely research methods for viral leukemia in cats is an urgent problem in veterinary
medicine, since early diagnosis and early treatment start are the basis for antiepizootic measures that allow
rational and effective therapy and predict the further course and outcome of the disease.

Viral immunodeficiencies and animal leukemias are infections that are not amenable to therapy and
specific prophylaxis. These diseases have been reported in cattle and cats.

Feline leukemia virus (FeLV) is a disease that affects the hemolymphopoietic system in cats. This is
a large group of RNA viruses that infect vertebrates and even invertebrates. The family name indicates the
presence of an RNA-dependent DNA polymerase (reverse transcriptase) in the virions, which ensures DNA
synthesis on a virion matrix. The virus can be manifested in 2 forms — endogenous (non-pathogenic) and
exogenous (pathogenic).

Feline leukemia virus is a retrovirus, but safe for humans. The virus can wake up and cause the
disease a long time after the initial infection [1, p. 397-399].

The causative agents of these diseases are RNA-containing viruses of the Retroviridae family, which
parasitize the cells of the immune system. The resulting pathological changes lead to a variety of
morphofunctional disorders at the cellular, tissue, organ and organism levels, which is expressed by
polymorphism of clinical manifestations and reduces the effectiveness of existing methods for diagnosing
these infections.

Viral immunodeficiency and leukemia are today one of the most common causes of death in cats,
which is associated with the high contagiousness of diseases and pronounced alterative processes in
various organs and tissues of the animal.

In Russia, the overall incidence rate is 15-20.7%, occurs in 20% of households, shelters and nurse-
ries with group keeping cats, compared to 2010, when the incidence rate covered 13.7% [2 p.63].

Fundamental studies on the study of the etiology, pathogenesis, clinical and pathomorphological
manifestations of infections, as well as in the field of diagnosis, control and prevention of these diseases in
animals have been carried out by a number of foreign and domestic scientists. Virusogenetic theory L.A.
Zilber (1968) and the viral immunogenetic theory of V.P. Shishkov (1988) made it possible not only to
establish the etiopathogenesis of retroviral infections, but also to develop serological methods for detecting
infected animals. The discovery of the polymerase chain reaction (1983) made it possible to further isolate,
sequenced, determine the taxonomic position and study the genetic diversity of the causative agents of viral
immunodeficiency and leukemia in animals.

Despite many years of experience and numerous attempts, so far it has not been possible to create
effective vaccines that protect animals from infection with retroviral infections. Due to economic inexpediency
and low efficiency, the therapy of these diseases in animals has not become widespread. In this regard, the
system of measures for the control of retroviral infections in animals is currently based on diagnostics and
restrictive measures.

The high degree of spread of viral immunodeficiencies and leukemias among animals, due to the low
efficiency of existing diagnostic and preventive measures, indicates the need to study these diseases,
especially in terms of their tendency towards a combined course, as well as the need to improve methods for
identifying these pathogens and methods of controlling the spread of pathogens. [3.4].

The purpose and objectives of the research. The purpose of this work is to study the effecti-
veness of modern methods for diagnosing viral leukemia in cats. To achieve this goal, the following tasks
were identified: 1. To determine the effectiveness of preliminary diagnostic methods with an assessment of
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clinical signs and changes in the general clinical analysis of blood; 2. To evaluate the diagnostic value of the
ICA test for FeLV Ag and PCR-Real-time for the detection of FeLV DNA.

Material and research methods. The object of the study was 12 cats of different breeds and age with
a diagnosis of viral leukemia of cats undergoing treatment in the veterinary clinics of the State Budgetary
Institution “Ufa City Veterinary Station” and the “University Veterinary Clinic of the Belarusian State Agrarian
University” (Ufa).

The scheme for the diagnosis of viral leukemia in cats is presented in Table 1.

Table 1 — Diagnosticscheme

Useddiagnosticmethods

Nickname, age, breed of animal

'Takinganamnesis
Assessmentofclinicalsigns
Generalclinical

Express test to identify
feline leukemia virus
antigen VetExpert FeLVAg
PCR- Real-time

Groupofanimals
bloodtest

Kim, 3 months old, maine coon
Hulk, 6 months old, Scottish fold
Milka, 4 monthsold, mongrel
Varya, 7 monthsold, mongrel
Oscar, 1 yearold, bengal

Julia, 3 yearsold, outbred

Dina, 4 yearsold, mongrel
Vrungel, 5 years old, Russian blue
Zlata, 4.5 years old, Maine Coon
2 Simka, 3.5 years old, devonrex

Daniel, 1.5 years old, Scottish Fold

Marquis, 2 years old, British Fold

To diagnose viral leukemia in cats, the following was performed:

- collecting a general anamnesis,

- clinical examination of the patient,

- a general clinical blood test on the Abacus Junior Vet hematology analyzer with an assessment of
ESR, hematocrit, hemoglobin, erythrocytes, platelets and leukogram,

- rapid test for the detection of feline leukemia virus antigen Vet Expert FeLV Ag,

- detection of FeLV proviral DNA in whole venous blood by real-time PCR using a PCR-LEUKEMIA-
CAT-FACTOR reagent kit (cat. No. D14817-VET).

In the first group of cats, the diagnosis of viral leukemia included: taking anamnesis, evaluating
clinical signs and a complete blood count, as well as performing an express test for detecting feline leukemia
virus antigen Vet Expert FeLV Ag. In the second group of cats, positive and doubtful results according to the
Vet Expert FeLV Ag express test were confirmed by the Real-time PCR method by detecting proviral DNA in
whole blood.

Research results. The diagnosis of viral leukemia in cats was started with taking a life history and
anamnesis of the disease: age? Gender? living conditions and feeding? did the cat get sick before and with
what? Is the animal vaccinated? does the cat have contact with street animals? time and circumstances of
the disease? treatment data?

When evaluating clinical signs, we found that in all individuals the oral mucosa was anemic,
weakness, lethargy and apathy were recorded. In three patients, constipation was observed, in five patients
— diarrhea, in seven individuals — a complete refusal to eat, in six patients anorexia, dehydration and muffling
of heart tremors were established.

The next stage of the study was to assess the severity of damage to the hematopoietic and lympho-
reticular system. When studying the indicators of the general blood analysis, we found that all cats had a
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reduced content of hemoglobin and hematocrit, eight individuals had lymphocytosis and erythrocytosis, and
four individuals had lymph — and erythropenia.

When performing the Vet Expert FeLV Ag express test, p27 FelLV antigen was detected in 58% of
cats (6 cats from the first experimental group and one cat from the second experimental group), and a
questionable result was found in 42% of cats (5 individuals of the second experimental group).

When performing real-time PCR for the detection of FeLV proviral DNA in whole venous blood in one
cat with a positive Vet Expert FeLV Ag express test and in five cats with a dubious result of the Vet Expert
FeLV Ag express test, 100% of the samples turned out to be positive, which finally confirmed the diagnosis
of feline viral leukemia.

Conclusions. 1. For the diagnosis of viral leukemia in cats, it is necessary to use the data of a gene-
ral anamnesis and take into account the fact that viral leukemia in cats may be asymptomatic or with non-
specific clinical signs. When evaluating pathological changes in hematological parameters, it was found that
in cats with a pronounced decrease in hematocrit, there is a predominantly increase in the absolute number
of lymphocytes. However, the decrease in hematocrit and the number of erythrocytes does not always corre-
late with changes in the lymphocytic system.

2. The questionable and positive results of the Vet Expert FeLV Ag rapid test for p27 FelLV antigen in
cats should be confirmed using PCR to detect FelLV proviral DNA.
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KA3AKTbIH AKBAC CUbIPJIAPbIHbIH AF3ACbLIHAOA EMI3Y KE3EHIHOET|
MAU AIIMACYbIHbIH )XOHE OHbIH TUPEOUATbLI PETTENYIHIH EPEKLUENIKTEPI

Hepxo M.A. — 6uonozaus fbinbimMOapbiHbIiH O0Kmopsl, rpogheccop, « OHmycmik-Opan Memnekemmix
aepaprnblK yHusepcumemi» XXb ®MBEM >xapambinbicmaHy-fbiibiMuU noHOepi kagheOpachiHbIH MeH2epywici»

banabaes b.K. — «OHmycmik-Opan memnekemmik agpaprbik yHugepcumemi» XXb ®MBEBM xapa-
MmblnibicmaHy-FbinbIMU MOHOePI kaghedpachkIHbIH acrupaHmsb!

Ocbl makanada em barbimbiHOa ecipinemiH xaHyapriapObiH, COHbIMEH Kamap Ka3ak akbac cubipna-
pbIHbIH ar3acbiHOa mal anmacybiHbIH XaU-KyUi XoHe OHbIH 0/1apObiH XacbiHa XoHe fakmauyusi Mep3iMiHe
batinaHbicmbl mupeoudmsi 20pMoHAapObiH OeHeeliMeH yuimacyblHbIH 3epmmeriyi myparsbi Masimemmep
kenimipinedi. Cubipnap0ObiH KaHbIHOarb! xanrnbl Aunudmepodid Mmesnwepi xacbiHa Kapaul 22,00-24,48%-ra me-
MeHOezeHi, an mpuanuuepudmep MeH xornecmepuH menwepi, kepiciHwe, 13,46-16,66%-0aH 19,17-25,41%-
Fa XxorapblnaraHbl aHbikmarsnobl. CubiprapObiH XacbiHa KapamacmaH, Xac XaHyapnapobl ecipyliH emi3y Ke-
3eHiMeH balinaHbiCmbl nakmauyusi Ke3iHoe xannb! nunudmep mMeH mpuanuyepudmepdiH KOHUeHmMpayusicol
14,19-19,78%-ra (p<0,05) xoHe 22,22-30,76%-ra (p<0,05) memeHOelidi, an xonecmepuH 12,73-20,89%-ra
(p<0,05) apmadkl. 5-8 xacmarbl cubipriapdbliH KaHbIHOaFbl MUPOKCUH Mesuwiepi anFawikbl mesndegeH Kawap-
nap OeHeeliiHeH 28,13-31,84%-ra apmeik (p<0,05), an cayydbiH opmacbkiHOa OHbIH bacmarybiMeH caribic-
mbipraHda 7,03-40,50%-ra acaldbl. JlakmauusiHbiH 6acbiHda mpulioOMUPOHUHHIH KOHUEHMpaUusichl
70,00%-ra apmadbl, an opmacbiHOa, KepiciHwe, 14,18%-0aH (anrawkbl mendezeH Kawapnapda), 4,01 ece-
ee OeliH (8 xacmarbl cubipnapda) memeHOelodi. KaH malinapbiHbiH 0eHeeli mpulioOMuUpOHUHHIH Menwepi-
meH batinaHbicmel, 6yn mikenet (75,00%) xaHe wbiHalb! (30,00%) koppenayusnap caHbiMeH pacmanalsbl.
T3 KoHueHmpauusicel xonecmepuH OeHzelimeH (r=0,66+0,27 — 0,910,174, p<0,05) xeHe mpuanuyupud-
mepwmeH (r= 0,5610,29 - r=0,88+0,17, p<0,05) cmamucmukarsnbik mypfrbidaH atimapribikmat balinaHbicmeal.

TytiHdi ce3dep: KaH, nunudmep, MUPOKCUH, mMpuliodMmUpPOHUH, CUbIprap, KOpPensayus.

OCOBEHHOCTU NNNNAHOI'O OBMEHA U Er'O TUPEOUOHON PErynaAumun
B OPFAHU3ME KOPOB KA3AXCKOW BENOronoBou nopoabl B NOACOCHbIX NMEPUOA

Hepxo M.A. — dokmop buonozau4eckux Hayk, npogeccop, 3asedyrowuli kaghedpoli EcmecmeeHHo-
Hay4Hbix oucyurinuH @IE0Y BO «HOxHO-Ypanbckul 20cydapCcmeeHHbIl azpapHbIl yHUsepcumempy

banabaes Bb.K. — acnupaHm kagedpbi EcmecmeeHHoHay4YHbix ducyurnuH @F60Y BO «HOxHo-
Yparnbckuli 2ocydapcmeeHHbIl a2papHbIl yHU8epcumemy»

B daHHOU cmambe npueodsimcsi 0aHHble 06 U3yHeHUU COCMOSIHUS TUNUOHO20 0bMeHa u €20 Corpsi-
JKEHHOCMU C ypPOBHEM MUPEOUOHbLIX 20PMOHO8 8 Op2aHU3Me XUBOMHbLIX MSICHO20 HarpaserieHusi rnpoodyk-
mueHoCmuU, 8 MOM YUCJ/1e KOpo8 Ka3axckoll 6es1020510800 nopodsbl 8 3a8UCUMOCMU OM UX 803pacma U cpoka
Jlakmayuu. YcmaHo8/1eHo, Ymo Konudecmso obwjux nunudos 8 Kposu KOpo8 C 803pacioM yMeHbWaemcs
Ha 22,00- 24,48%, a mpuanuuepudos u xonecmepuHa, Haobopom, yeernu4yueaemcsi Ha 13,46-16,66 u 19,17-
25,41%. B xo0e nakmauuu, conpsi>keHHol ¢ nodcoCHbIM repuodoM 8bipaujleaHusi MOSIOOHSIKa, He3aeucuMo
om go3pacma Kopos, KoHUeHmpauyusi obwjux nunudos u mpuanuuyepudos ymeHbwaemcs Ha 14,19-19,78%
(p<0,05) u 22,22-30,76% (p<0,05), a xonecmepuHa eo3pacmaem Ha 12,73-20,89% (p<0,05). CodepxaHue
MUPOKCUHa 8 Kposu 5-8-riemHux Kopos rpessiuiaem yposeHb nepsoménok Ha 28,13- 31,84% (p<0,05), a s
cepeduHe fakmauuu, ro cpasHeHUro ¢ eé Hadasiom - Ha 7,03- 40,50%. KoHueHmpauus mpulioOmupoHuUHa 8
Hadare fakmayuu ¢ eospacmom ygesnuqueaemcsi Ha 70,00%, a 8 cepeduHe, Ha0bopom, yMmeHblaemcsi om
14,18% (y nepsomérnok) do 4,01 pas (y 8-nemHux Kopos). YpogseHb nunudog Kposu COMpPsKeH C KOH-
ueHmpauyuel mpuloOmupoHuUHa, 4mo nodmeepxdaemcs Konudecmeaom npsambix (75,00%) u 0ocmoeepHbix
(30,00%) koppensayuld. KoHyeHmpauus T3 cmamucmudecku 3Ha4uMo Koppesrupyem C ypoB8HeEM xorecme-
puHa (r=0,66+0,27 — 0,91+0, 14, p<0,05) u mpuanuyepudos (r= 0,5610,29 - r=0,88+0,17, p<0,05).

Knrovesnle criosa: Kposb, nunudbl, MUPOKCUH, MPputiodmupoOHUH, KOPO8bI, KOPPEeTSaUUs.

FEATURES OF LIPID METABOLISM AND ITS THYROID REGULATION IN THE BODY
OF KAZAKH WHITE-HEADED COWS BREEDS IN THE SUCKLING PERIOD

Derkho M.A. — Grand PhD in Biology, Professor, Head of the Departament of Natural Sciences,
Federal State Budgetary Educational Institution of Higher Education «South-Urals State Agrarian University»

Balabaev B.K. — postgraduate student of the Department of Natural Sciences, Federal State
Budgetary Educational Institution of Higher Education “South-Urals State Agrarian University
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This article presents data on the study of the state of lipid metabolism and its correlation with the
level of thyroid hormones in the body of meat-producing animals, including Kazakh white-headed cows,
depending on their age and lactation period. It was found that the amount of total lipids in the blood of cows
decreases with age by 22.00-24.48%, and triglycerides and cholesterol, on the contrary, increases by 13.46-
16.66 and 19.17-25.41%. During lactation associated with the suckling period of rearing young animals,
regardless of the age of cows, the concentration of total lipids and triglycerides decreases by 14.19-19.78%
(p<0.05) and 22.22-30.76% (p<0.05), and cholesterol increases by 12.73-20.89% (p<0.05). The content of
thyroxine in the blood of 5-8-year-old cows exceeds the level of first heifers by 28.13-31.84% (p<0.05), and
in the middle of lactation, compared with its beginning — by 7.03 — 40.50%. The concentration of triiodothy-
ronine at the beginning of lactation increases by 70,00% with age, and in the middle, on the contrary,
decreases from 14,18% (in first-calf cows) to 4.01 times (in 8-year-old cows). The level of blood lipids is
associated with the concentration of triiodothyronine, which is confirmed by the number of direct (75,00%)
and reliable (30,00%) correlations. The concentration of T3 is statistically significantly correlated with the
level of cholesterol (r=0.66+0.27-0.91+0.14, p<0.05) and triglycerides (r= 0.56+0.29 - r=0.88+0.17, p<0.05).

Keywords: blood, lipids, thyroxine, triiodothyronine, cows, correlation.

Kipicne. Ar3aHblH n3Monornanbik xxargamsl MeTabonnam npouecTepiHii OHTannbl AeHreniH kongay
XoHe cakTayMmeH b6avnaHbicTel. COHbIMEH KaTap, MeTabonuamHiH 6ip Hemece 6acka TypiHiH, 6enceHginiri MeH
DaFbITbIH KaH KepceTkilTepi bonbiHwa bafranayra 6onaael, 6yn opraHn3MHiH emipnik NpoLecTepiH kKamTama-
Cbl3 eTygeri )keHe yWnecTipygeri KaHHbIH epeKklle periMeH aHbikTanagbl, OHbIH Xannbl (yHKUMOoHanapl
Xafgabl MEH OUHaMUKanblK Tene-TeHAiriH aHblikTangbl. CoOHbIMEH KaTap, »aHyaprapAblH AeHcayInblK OeH-
reviH 6akbinay ywiH donsnonornsnbik Xanm-Kyni xxarganbiHaa onapabliH TYKbIMbIHA, ©HIMAINIK GaFbITbiHA, Xbl-
HbICbIHA, 9K30reHaik hakTopriapablH, XXUbIHTLIFbIHBIH, 9CepiHe xaHe T. 6. 6annaHbICTbl KaH KOPCETKILUTEPIHIH,
aybITKy LUEeKTepiH Biny Kaxer.

KaHyapnap afsacblHgarbl Heridri anmacynapabi 6ipi-nunmaTik. COHbIMEH, NIUNMATEP SHEPrus XoHe
3HOOreHAIK Cy Ke3i peTiHae KbI3MET eTeai; xacylla membpaHanapblH Kypy NpoLecTepiH, coHaan-ak onapabiH
KypbInbIMAbIK 6epikTiri MeH Brodmankanblk KacUeTTepPiH cakTayabl KaMTamachl3 eTefj; XbIHbICTbIK FropMoHAap
MeH npocTarnaHaMHaepai koca anfaHaa, buonorusnblk 6encenai KocbinbiCTapAblH CUHTE3IHAE KonaaHblna-
Obl; WK aFsanapAblH, MexaHukanblk OekiTinyiHe kaTbicadbl; Cyda epuTiH KOCbIbICTapAblH, CiHyiH peTTengi
*oHe T.6. [2, 9-11 6.]. TeniH emi3eTiH cublpnapablH ar3acbiHga KaH NUNUATEPI CYT KOMMOHEHTTEPIHIH, CUHTE-
3iHAe KonaaHbinaabl, OHbIH MalbIbIFbl MEH BUONOrMAnbIK KYHObINbIFBIH KaMTamMachkI3 eteai [11, 92-94 6.].

JiunnugTrep anmacybiHbIH Dencenginiri, MeTabonmamMHii 6acka Typnepi CUsikTbl, EMI3ETiH CUbIpriapablH
OeHeciHae reHeTukanblk 6enimainik neH nnactukanblk MyMKIHAIKTEPAIH yINeciMiHiH HaTmkeci 6onbin Tadbl-
nagpl [9, 279-280 6.]. CoHbIMEH KaTap, €T CubIpriapbliHAa NakTaums Xac mangapabl ecipygiH emidy KeseHi-
MeH GannaHbICTbl, OyNn TEK CyT eHiMainiriHe FaHa emMec, COHbIMEH KaTap MeTabonukanblk npouecTepaiH cu-
natbl MeH BafbITbiH aHblkTangsl [11, 91 6.].

JlakTaums kesiHgeri NMNMATEP anMacyblHbIH Xafgarbl CYyT eHiMAi CublpnapbiHAa XKakCbl 3epTTenreH
[2, 9-11 6., 3, 27-28 ©. 6, 84-87 6., 8, 14-19 6.]. CoHbIMEH KaTap, €T CubIpNapbIHbIH, OCbl BaFbITTa 3epTTenyi
fblNbIMM 8aebuneTTepae ic Xy3iHae oK, Oyn ocbl MaCeneHi e3ekTi eTei.

3epTTey XKyMbICbIHbIH, MaKcaTbl: Ka3ak akbac TyKbIMAbl CMbIprapblHbIH, aF3acbiHAarbl TUPEOUAThI
ropMoHaapabliH AeHreniMeH e3apa OannaHbiCTa NMNUATIK anMacy XafganbiH OnapAblH XKacblHa XaHe eMmidy
Ke3eHjHiH, Mep3imiHe OannaHbiCcTbl Oaranay.

3epTTey matepuangapbl MeH agictepi. Kymbictap 2016-2019 xbingapel «OJIXKA APO» XKLWIC
(KasakctaH Pecnybnukachkl) wapTtTapbliHga opbiHAanabl, 3epTxaHanblk 3eptreynep — OHTycTik-Opan MAY
KB ®MBBM >xapaTbinbiCTaHy-FbiNbIMU NOHAEP KadeapacbiHAa Xyprisingi.

TenpereHHeH KeniHri Xac NeH yakbITTbl €CKepe OTbIpbiN, aHanorrap karmgachl 6onbiHWa Ka3ak akbac
CubIprapbiHaH XyMbIC Xypridy ywiH 4 Taxipnbeni Ton (n=10) Kypbingpl: GipiHwwici anfawkel TengereH (28
annblK) KawapnapgaH TypAabl.); eKiHWICi — eKiHWi TengereHHeH KeniHri cubipnapgaH (3 Xbin); ywiHwici — 3
XoHe 4-wi TengeyaeH KeniHri xaHyapnapaaH (5 »bln) xaHe TepTiHLWiICi — 6 XoHe 7-wWi cublipnapaaH (8 »bin).
XKaHyapnapgbl TamakTaHAabIpy pauMOHbl SHEPIMS MEH KOPeKTik 3aTTap OomnbiHWA TeHaecTipinreH. Cubipnap-
OblH ycTanybl 6annaychel3, Tengeyi Typrbl.

3epTTeyre apHarnfaH KaH TaHepTEH, Xac XaHyapriapAbl ecipydiH, copy ke3eHiMeH GannaHbICTbl flakTa-
unsHbIH 1 (kaHTap) xeHe 4 (cayip) anbiHbIH COHbIHAA KyWpPbIK TaMblpblHaH BaKyyMAbIK 94iCNeH TamMmakTaHabl-
pbinFaHFa geniH anbiHabl. KaH capbicybiHga «PLIVA-Lachema Diagnostika» xaHe «Butan [desenonmeHT
KopnopanwH» peareHTTep XMbIHTbIFbIHbIH, KOMeriMeH >xannbl nunuarepgid, (PKJT), »xannbl xonecteponabiH,
(XC), Tpurnuuepuartepain, (TAIN), >kannbl TMPOKCUHHIH (T4) XeHe TPUMOLATUPOHUHHIH, (T3) KOHLEHTpaUMAChI,
TAIDKI1, XC/KI apakaTbliHackl ecentey aAiciMeH aHbiKTangpl.

Hepektepai ctatucTukanblk eHaey xeke komnbtotepae «Microsoft Excel» kectenik npoueccopsl,
«BbuomeTpuar» xaHe «Bepcus» kongaHbanel bafgapnama nakeTiH kongaHa OTbIpbIn Xyprisingi. benrinepain,
BannaHbicbiH 6afanay NupcoH BovibiHWa Koppenaums KoaddUUUEHTTEPIH (r) ecenTey apKbinbl XYprisingi.
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TyciHgipineTiH AncnepcusHbIH, yneci R =1r*+ 100 (%) cdopmynackl GonbiHWA ecenTenreH aHblK koaddu-
LIMEHTI (RZ) KeMerimeH aHbIKTanapl.

3eptTey HaTmxeci. KaHaarbl nunuatepaid, TpUrnuuepuaTepaiH, XONeCTePUHHIH AEHreriH XaHe
onapablH, MeTabonukanblk 6encenainirii aHbIKTanTbIH NMUAMATI MeTaboNM3MHIH KapKblHAbINbIFLI CUbIpnap-
[blH KacblHA XaHEe NaKkTauus ke3eHiHe (eMi3y ke3eHiHiH y3aKTbifbiHa) GannaHbICTbI.

3epTTey HaTMXKenepi XoHe onapAbl Tankbinay. ETTi mMan wapyawbinbifblHAa cubipnap caybi-
mMangbl. OnapablH NakTaumsaCchl Xac XXaHyaprnapgbl Tabuf TamakTaHablpyFa apHarfaH, OHbl «CubIp — Oy3ay»
Xyneci bonbiHWa aHanapMeH Gipre yctanabl. byn yakbIT ke3eHi «emidy Ke3eHi» Aen atanagbl, OHbIH y3aK-
ThIfbl ACbIN TYKbIMAbI LLUAPYaLUbINbIKTA Ka3aKTblH akbac TyKbIMAbl acbin TYKbIMAbl TONiH ecipy kesiHge 8 angbl
Kypagbl. Taburn copy HOTUXKECIHOE €T CubIprapbiHbiH NMaKTaUMSAChl KbIBMET KOpPCETY Ke3€eHiHiH y3aKTbIFbiHa
(cyT cublpnapbiHa KapafaHga y3arblpak), CyT eHimainiriHe (CyT cublpriapbiHa KaparaHga TOMEH) XoHe MeTa-
oonvkanblk 6encenpinikke (nakraumsiHbiH GipiHWI XapTbiCbl YpbIKNEH OGannaHbICTbl emMec) acep eTeqi.
CoHablKTaH MyLlenep MeH TiHAepAiH X)acywanapblHbiH PyHKUMOHaNAb! XoHe MeTabonukanblk xxafganbl Xo-
Fapbl GuonornsanblK KYHABIbIFBIMEH cunaTTanatblH CyTTiH navga GonybiHa 6avnaHbICTbl aF3aHblH, SHEPrus
MEH KOpeKTiK 3aTTapra KbimbaTtTayblH xabyra barbiTTanfaH. [11, 91 6.] manimeTTepre conkec, COpy Ke3eHiH-
e XaHyapnapgblH ecy KapKblHbl aHanblK Cublprapabld CYTiHIH NUNuATi KypambliHa Tikenen GawnaHbICThl.
TwiciHwe, Byn dakT XaHyapnap af3acblHaarbl MMNUATEP anMacyblHbIH, KyiHe acep eTefi.

CoHbIMEH, cublpnapablH KaHbIHOAFbI Kannbl NMNMATEPAIH, Menwepi TeMeHaerinepMmeH aHblkTangpl
(kecTe. 1):

1. J)KaHyapnapgblH *acbiMeH. JlnnmaTepain eH, ken caHbl anfallkbl TengereH KawapnapablH KaHblH-
Aa aHbikTangbl (2,9040,06 - 3,50+0,16 r/n). CublpniapablH XeTinyiHe Kapan onapablH LWOFbIpaHybl a3anbir,
8 xacbiHaa 2,19+0,18-2,73+0,18 r/n kypagpl, 6yn | TonTbiH, AeHreniHeH 22,00-24,48%-ra (p<0,05) as.

YKannbl nunuaTep — KocbinbiCTapAblH, OyKin ToObI YLUIH XXanmnbllaHFaH yFbiM ekeri 6enrini. TeniH emi-
3€eTiH cublpriapga onapAblH kKaH4afbl KOHLEHTPaUMSChl, €H anabiMeH, ackasaHangbl 6enimaepaeri ac KopbiTy
npouecTtepiMeH, Maw TiHiHIH MeTabonukanblk XardanbIMeH xaHe cyT BesiHiH dyHKUMoHanabl 6encenginiri-
MeH aHblkTanagpl [12, 372-380 6.]. emek, )acblHa Kapaw )aHyapnap ar3acbliHAaa kaH nunuarepi metabonu-
KanblK afbiHAApAbIH Tene-TeHairi MeH MamMaHAaHybl HOTWXKECIHOE SHepreTuKarnblk XXaHe nnactukanblk 6Moxm-
MUSNBIK peakuusnapaa a3 kongasbinagel. [3, 27-28 6., 6, 84-87 6. ] manimeTTepiHe calikec, Oyn TUICTI
depMeHTTIK Xyrenep 6enceHainiriHiH »xacka 6annaHbICTbl TOMEHAEYIHIH cangapbl.

2. Jlaktaums mepsimimeH. Jlaktaums kesiHae, cubipriapAblH XKacblHa KapamacTaH, Xannbl nunnarep-
JiH, kKoHueHTpauwmschbl 14,19-19,78%-fa (p<0,05) TemeHaeni, 6yn emMidy ke3eHiHae CyT Maunbifblfbl MEH CYT
OHIMAINIriHiH, akTapneikTak TemeHgeyi HaTwxkeciHge [11, 91-92 6.]). CoHbIMEH KaTap, kKepceTKill AeHremi xo-
Fapbl gapexene 8 xxacrtafbl cublpnapablH KaHblHAA e3repai.

>KaHyapnapgblH KaHblHAaFbl Xannbl NUNWATEPAIH Herisri dpakumanapbl 6onbin Tpurnuuepuarep
(TAI) xaHe xannbl xonectepuH (XC) Tabbinaabi.

Cublp af3anapbl MeH TiHAEpiHIH 8pTypni acylanapblHAa, COHbIH, iWiHAe Man ynnacbiHbIH, NUNua-
TepaiH, ken GeniriH TpurnuuepuaTep kypangbl [6, 84-87 6.]. Onap Gaybipaa, iWeKTiH Kinerenni kabaTbliHAA
XoHe T.6. Tyseneai. CublpnapablH kaHblHAa TAIT geHreni xacbiHa 6GavnaHbicTel emec, Bipak on 13,46-
16,66%-fa e3repfi. byn eT TykbiMAbl ipi Kapa Manga Man TiHiHIH, XXUHaKTany epekLueniriHe xaHe OHbIH MeTa-
fbonukanblk 6encenginirine 6annaxbicTel [1, 106-107 6., 7, 45-50 6.]. CoHbIMEH KaTap, TpUrnuuepuaTepain
OeHreni naktauus keseHiHe GavnaHbICTel 6onabl. EMidy ke3eHiHiH 6acbiHaa onapablH KoHueHTpauuscel 0,52-
0,59 mmonb/n apanbifbiHAa, WhIHpIHAA (Oy3aynaFraHHaH kewiH 4 angaH keniH) — 0,36-0,44 mmons/n apansl-
felHOa 6ongpl (kecte. 1). byn pette emisy GapbicbiHga kepceTkiw genreni 22,22-30,76% - fa TemeHaeqi.
Mywisgi »xaHyapnap af3acblHOaFbl TPUIMMUEPUATEP HETi3r dHepreTukanblk matepuan 6onbin TabbinaTbiHbIH
Heridre anbin [6, 84-87 6., 11, 91-92 6.] 6i3 onapabiH, TAIKJ1 kaTblHacbiH ecenTey apkbisibl Xannbl KaH nu-
nuaTepingeri yneciH aHblKkTagblK. Byn kepceTKil cublpriapAblH, KacblHa XaHe NakTaums Ke3eHiHe ceHiMai
Typae Tayengi 6onmagabl, emidy keaeHiHiH 6acebiHga 0,15-0,21 wapTTel 6ipn., opTaceiHga — 0,12 - 0,19 wapT-
Tbl Oipnik afgam apanbifblHAa easrepin, onapabliH 60C Man KbIWKbINAAPbIHBIH XOHEe [MULEPUHHIH, Ke3i
peTiHae xacylwanblk MmeTabonuam npouectepiHae 6enceHai KongaHblnybliH KyanaHabipagbl.

Kecte 1 — Cublp KaHbIHbIH NUnMATI cnekTpi, X+Sx (n=10)

Jlakrauus YKaHyapnap xacbl
KepceTkilw | mep3simi, ar 28 an 3 x. 5 x. 8 x.
(I Ton) (Il Ton) (11 Tom) (IV Ton)
DKanmbl [ 3,50+0,16 3,10+0,14 2,88+0,13* 2,730,18*
nunuaTep, r/n IV 2,90+0,06*" 2,66+0,07*" 2,32+0,10*™* 2,19+0,18*™*
TAT, MMonb/n [ 0,52+0,04 0,58+0,02 0,54+0,03 0,59+0,05
W 0,36+0,03*" 0,44+0,04*" 0,42+0,03* 0,42+0,04*"
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XonecTepuH, [ 2,44+0,09 2,81+0,06** 3,14+0,08** 3,06+0,07**
MMOIb/1 vV 2,92+0,08* 3,32+0,17*™° 3,54+0,12*™* 3,48+0,07*™**
TACDKI, w. [ 0,15+0,04 0,19+0,01 0,19+0,01 0,21+0,03
Gipn. vV 0,12+0,01 0,16+0,02 0,18+0,01 0,19+0,03
XC/ON, w. [ 0,70+0,03 0,91+0,04* 1,09+0,05* 1,12+0,09*
Gipn. vV 1,01+0,04*" 1,25+0,06*™* 1,53+0,09*™** 1,59+0,16*™**

EckepTy: *' — p<0,05 naktaumsHblH 1-aiibiHa kaTbicTbl; ** — p<0,05 28 aiinbIk xacka kaTbicTbl (I Ton)

Cublp KaHbIHOAFbl XONECTEPUHHIH KOHLIEHTPaLMSACHI XXacblHa Aa, NakTaums ke3eHiHe ae bannaHbICTbl
6onabl.

>KaHyapnap ecevireH camblH XOnecTepuH aeHreni xorapbinagpl (kecte. 1). CoHbIMEH KaTap kepceT-
KiLUTIH MakcumymMmbl 5 xacTarbl cublpnapga 6arnkangbl (3,14+0,08 mmonbs/n). byn nocTHaTanbabl OHTOreHes
KesiHge onapgpblH ecy epekienikrepimeH GavnaHbicTel, on [8, 14-19 6.] manimeTTepi GonbiHWa 5 kacka
OeViH xanfacagbl xaHe 6apnblk Mywenep MeH TiHOAepAiH OMoXMMUANbIK KypaMblH aHblkTanabl. [demek,
CvbIpnapAblH, Tipi canMarbiHbIH XacblHa 6annaHbICTbl ecyi ascbiHAa xacylwa membpaHanapbiHbiH Kypbifbl-
MbIH KYpy MEH cakTayaa, May KbllKbinAapblH TacbiMangayaa, CTepouAThbl KOChINbICTapAblH, CUHTE3IHAE Xo-
He, 9puHe, CYT KOMMOHEHTTEPIHAE XOnecTepuHre cypaHbiC Xyneni Typae ecti. byn pette XC genreni xa-
HyaprapblH KaHblHAA, onapAblH XXacblHa KapaMacTaH xaHe nakrtaums kesinge 12,73-20,89% - fa (p<0,05)
©CTi, Oy OHbl CYT KOMMOHEHTTEPIHIH, CUHTE3iHAE NanfanaHyMeH XX8He XXbIHbICTbIK FOPMOHAAP CUMHTES3iHIH
BenceHaeHyi ecebiHeH XbIHbICTbIK LUMKMAIK KannbiHa KenTipymeH 6annaHbicTbl. bi3giH 3epTTeynepimisgiH Ho-
Tvxenepi [3, 27-28 6.] aepekTepiHe cankec kenepi. ABTopnapda cublprnapablH KaHOarbl XONeCTePUH KOH-
LeHTPpaUNAChIHbIH, NakTauusa dpasacbliHa XXeHe eHiMAiNik oeHreniHe TeyenginiriH atan eTTi.

Cublp ar3acbliHOaFbl XOIECTEPUHHIH, MeTabonukanblk 6enceHginirii CnMpT KOHLEHTPaLMACHIHbIH
Xannbl nunuarep genrenine (XCHKI) kaTbiHackl 6ombiHWA GaFanaHapbl, OHbIH MerILEpi Xannbl KaH nunuare-
PiHiH, KypamblHAarbl yneciH kepcetegi. bipiHwiaeH, XCKJT maHi xaHyapnapgbiH XacbiHa 6annaHbiCTbl 60n-
Obl. Erep anfawkbl TengereH kawapnapablH, ar3acbiHAa OHbIH KaHHbIH, XKannbl NMMNMATEpiHAeri yneci nakra-
umnsiHbIH 6ackiHga xaHe woiHbiHAa 0,70+0,03 xeHe -1,01+0,04 wapTThl GipnikTi Kypaca, cogaH KewiH 8 »acka
kapan 1,16+0,12 xeHe 1,77+0,15 wapTTi Gipnikke gewniH ecTi (kecte . 1), chmanonormanbiK Xymenepaiy
dyHKLUMOHanablk 6enceHainiriHib kacka 6aninaHbICTbl e3repyi XaraanblHaa X0NeCcTEePUHHIH, MeTabonukanbIk
BencenainiriHib, >xofapblnayblH kepceTe OTbIpbIM, OHbl OMOXUMUSAMBIK peakuusnapga KonpaHy >konaapbiH
aHblkTanabl. EkiHWigeH, nakrauna kesiHge penpoayKTUBTI PYHKUUSIHBIH, COHAAM-aK CYyT KOMMOHEHTTEPIHIH,
KannblHa Kenyi asicbiHAa XbIHbICTbIK TOPMOHAAPABIH CUHTE3IHAE UMKIAIK CAMPTTI KongaHy XbllngaMablfbIHbIH
Xorapbinaybl HaTwxkeciHge XC/KIT menwepi egayip ecTi. [4, 77-90 6.] manimeTTepiHe Calikec, acTpanbabl
©enceHainikTiH XXaHapybl CUMbIp ar3acbiHOAFbl XONECTEPUHHIH, LLOFbIPSIAHYbIMEH XXOHE KONnAaHbinybiMeH 6an-
NaHbICTbI.

Cublp afF3acblHAafbl NUNUATEP anMacyblHbiH KapKblHAbIMbIFEI FOPMOHAAPAbLIH, Guonornsaneik acepne-
piMeH BannaHbICTbl, ONapAblH apacbiHga 3HEPrns anmacyblH peTTey kabinetiHe GannaHbICTbl Xannsbl MeTa-
Bonukanblk acepi 6ap KankaHwa 6esiHiH ropMoHAapbl (TMPOKCUH, TPUMOOTUPOHUH) MaHbI3abl pen atkapagbl
[7, 45-50 ©.]. bisgin 3epTtTeynepimisre cavikec [1, 106-107 6.] T3 xeHe T4 AeHrewi cublipnapablH XacbiHa
XKeHe nakTaums keseHiHe 6annaHbicTbl 6onabl (cypeT. 1, 2).

A nakranusuey 1 aiibl M naxkranusaeiy 4 ailbl
Cyp. 1. Cublp KaHbIHAaFbl TAPOKCUH KOHLIEHTPALMACBIHbIH e3repyi (HMonb/n)
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E naxranuansy 1 aiibl WEnaxTanusHbIH 4 aibl

Cyp. 2. Cublp KaHbIHAaFbl TPUAMOATUPOHNH KOHLIEHTPaUUACbIHbIH e3repyi (HMonb/n)

CoHbIMeH, anfallkbl TengereH kawaprapablH KaHblHAaFbl TUPOKCUHHIH, Menwepi 39,44-43,44
Hmonb/n Kypaab! (cyp. 1), 8 xacka kapan 28,13-31,84%-ra (p<0,05) ynFas oTbipbin Ka3akTbliH akbac TyKbIM-
bl XXaHyaprapblHbIH aF3acblHAarbl KankaHwa 6e3giH aneyeTTi MyMKiHAIKTEpPIH kepceTTi. byn xarganga rop-
MOHHbIH, Makcumangpl geHreni 5 xoHe 8 xacTarbl cublipriapAblH KaHbiH4a 6onabl, 6yn nocTHaTanbAbl OHTO-
reHes kesiHge onapAblH arF3acbiHbIH ©Cyi MEH Jamy epekiweniktepimeH 6annanbicThl [8, 14-19 6.]. Emisy ke-
3eHiHae TMPOKCUH AeHreni xorapbinagbl. COHbIMEH, NakTauusHbIH, opTacbiHAa, OHbIH BacTanybIMeH canbic-
ThipfaHda, cubipnapablH kKaHbIHAAaFbl FOPMOHHbBIH, KOHLeHTpauusckl 7,03-40,50%-Fa apTThl (cyp. 1).

Byn ypaic makcumangbl gapexene 5 xacTafbl xaHyaprapga Oankangbl. [lemek, emidy keseHiHae
KankaHwa 6es3geri bBuocuHTeTUKanNbIK NPOLIECTEPAIH KAapKbIHALIbIFLI apTThl, Oyn CyT Ty3iny NpoueciH kamTa-
MacblI3 €Ty XaHe Kongay MakcaTblHAa cublpriapablH aF3ackiHa ropMoHanabl Kop KypyFa GafbiTTanfaH.

TpUAOOTUPOHUHHIH, KOHLIEHTPAUMACH — TUPEOUATHI FOPMOHAAPALIH, XaHyaprap opraHnsmiHge 6uo-
nornsnblK acepi »xysere acblipbiniatbliH ropmMoH [1, 106-107 6.], cubipnapAblH KaHblHAA »acbiHa Aa, Nakrauns
Ke3eHiHe ae 6annaHbicTbl 6ongbl (cyp. 2).

JlakTauusHbiH 6acbiHOa eH a3 MerLepi anfaw TengereH kawapnapabliH KaH aiHanbiMbl XXyrWeciHae
oongbl (4,30+0,14 Hmonb/n), eH kebi 8 xacTarbl cublpnapga (7,31+0,35 HMonb/n) 6ongbl. EMidy ke3eHjHiH
opTacbiHOa TPUAOATUPOHUHHIH AeHreni TomeHaeni. byn >xafgariaa )ac OHbIH, MernLwepiHiH e3repy Aapexeci-
He acep eTTi. Anfallkpl TengereH Kawapnapaa ropMOoHHbIH KOHLEHTpauusckl eH asbl — 14,18%-fa (p<0,05),
eH kebi — 8 xacTarbl cublpnapaa (4,01 ece, p<0,05) Temengeai. lemek, TPMNOOTUPOHNHHBIH 6MIp CYpY Npo-
LecTepiH peTTeyaeri peni, COHbIH iLiHAEe CYT eHAipici, cublpriapablH, aF3acbiHAa XacblHa Kapaw ecTi.

TupeounaTbl ropMoHAAPAbIH CULIP aF3acbiHaarbl NMMNMATEP anmacyblHa acep eTy cunaTbiH Oaranay
YLWiH 6i3 >xacblHa aHe nakTauus ke3eHiHe DavnaHbICThl OCcbl Oenrinep apackiHaarbl kKoppensuus koaddu-
LUMeHTTepiH aHblkTaablK. Koppenauns koaduumeHTTepi MoHAEpPiHIH, 63reprillTiriH Tangay MblHaHbl KOpCceTTi
(kecTe 2):

1. TpUMOAOTUPOHNH AEeHreni MEH KaH NUNMATEPI apacbiHAafbl KOppenaumst KoagmULMEHTTEPIHIH
M@Hi HeridiHeH OH 6onapl, an TMPOKCMHMEH BannaHbICThl, KepiCiHLe, Tepic 6onapl. [emek, T3 cubip ar3ana-
pbl MeH TiHOEPIHIH, XacylanapblHga nunuaTep anMacyblHblH KyWiHe Tikenen acep eTe angpl, an T4 xaHama
Typae. byn TupeovaTl ropMoHAApAbIH, XKaHyaprap ar3acbiHAarbl Gronornanelk acepnepi TpPUNOATUPOHMH-
HblH, 8CepiHeH XXy3ere acblpblnaTblHAbIFbIHA 6annaHbICThI, an TUPOKCUH OHbIH, Mpekypcopbl 60mbIn Tabbinaasbl
XoHe ropMOHHbIH 6enceHai hopmacbkiHbIH MernLwepiH TONTbIPY YLWiH kongadbsinagsl [1, 106-107 6.].

Kecte 2 — TupeouaTtsl ropmMoHAap MeH kaH NunuaTepi apacbiHaarbl Koppenauns KoadduumneHTTepi
(n=10), X£Sx

Bo3spacT XUBOTHbIX
KepceTkilu 28 mec 3r 5n 8n
(I pynna) (Il pynna) (Il pynna) (IV rpynna)
T3 T4 T3 T4 T3 T4 T3 T4

KM, r/n }0,47+0,31 |-0,0540,35 |-0,17+0,35 [0,73+0,24* |-0,04+0,35 |-0,97+0,08*-0,86+0,18* |-0,68+0,26

-0,39+0,33 [0,41+0,32 [0,36+0,33 [0,66+0,27 |0,36+0,33 [-0,02+0,35 -0,57+0,29 0,26+0,34
TAT, 0,58+0,29 |0,25+0,31 |0,88+0,17* |-0,42+0,32 |0,56+0,29 |0,064+0,35 [0,59+0,28 |0,58+0,29
mmonbe/n |0,73+0,24* |0,08+0,35 |0,58+0,29 +0,01+0,35 }-0,81+0,21*0,87+0,17%0,63+0,27 |-0,34+0,33
TAr/on |0,62+0,27 10,01+0,35 [0,68+0,26 |-0,52+0,30 [0,47+0,31 |0,58+0,29 |0,54+0,30 [0,80+0,21*
w. 6ipn.  0,75+0,23* }0,13+0,35 |0,50+0,31 F0,24+0,34 }-0,94+0,13* -0,70+0,25 |-0,05+0,35 |-0,30+0,34
XC, 0,81+0,19* +0,04+0,35 0,78+0,28* -0,46+0,31 |0,86+0,18* -0,02+0,35 0,77+0,22* |0,57+0,29
mmone/n  |0,66+0,27 |0,53+0,30 |0,91+0,14* 0,06+0,35 |0,85+0,18* |0,76+0,23* |0,84+0,19* |-0,46+0,31
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TAI/ON
L. Gipn.

0,62+0,27

0,08+0,35

0,57+0,29

-0,81+0,21*

0,38+0,32

0,31+0,32

0,89+0,16*

0,63+0,27

0,75+0,23*

-0,18+0,35

0,78+0,22*

-0,30+0,34

0,26+0,34

0,47+0,31

-0,46+0,31

-0,31+0,34

EckepTy: anbiMbl — NakTauusiHbiH, 1 albiHbIH COHbIHAA, GeniMiHae — NakTauMsaHbIH, 4-LUi albiHbIH CO-
HblHAa Koppenauna koadduumneHTTepi; *— p<0,05

1. TpMAOATUPOHUHHIH KOHLEHTPaAUMUACH MEH KaH NUnuATepi apacbiHaarbl Koppenauus koaddu-
LMEHTTEPIHIH CeHiMai MoHAepiHiH caHbl onapapblH »annbl caHbiHblH 30,00%-bIH, an TUPOKCUHMEH XynTa —
Tek 15,00%-bIH Kypagbl. CoHbIMEH kaTap, T3 KOHUEHTpaUMsAChl CUbipnapabiH XacblHa XXoHe NnakTauus keae-
HiHE KapamacTaH XONieCTepuH AEeHreniMeH CTaTUCTUKanblK MaHpl3abl OarnaHbicTbl Gonabl. Koppensuus
koadhpmumeHTTepiHiH MaHi r=0,66+0,27-geH r=0,91+0,14 (p<0,05) apanbifbiHga e3repin, rOPMOHHbIH CUbIP
ar3acblHOafFbl XONecTepuH anmacybiHa acep eTy kabineTiH kepceTTi. [5, 130-133 6.] manimeTTepiHe calkec
TPUMOLATUPOHUH NMNONPOTENHAEPAIH, CUHTE3iH, COHAaal-aK Baybipaarbl TOMEH ThIFbI3ObIKTarbl NMNnonpoTena-
Tepre peuenTtopnapablH, caHbl MeH BenceHainiriH peTTey apKbifibl KaHOAFbl XONECTEPUH KOHLIEHTpauusCbiHa
acep eteni. byn xaHyapnap opraHuaMmiHiH, GuoXMMUANbIK peakuusanapbiHaa (aHabonukanelk, katabonuvka-
NbIK) XonecTepuHai kKonaaHy XonaapbliH aHblKTayFa MyMKiHA K Oepegi.

CoHbimeH kaTap, T3 — TAIN OenrinepiHiH >ynTapbliHAa opTalla XaHe KywTi koppensuusansik 6arna-
HbICTap aHbikTanabl. Koppensuma koadduumeHTTepiHii mangepi R= 0,5610,29-paH r=0,88x0,17-re genin
(P<0,05). TpnOATUPOHUH Mal TiHOEPIHIH XacylanapblHblH MeTabonuvkanelk 6enceHginiriHe acep eTeTiHi
aHbIKTanabl, 6NTKEHi OHbIH, OEHreni NenTuH KOHUEHTpauusicbl MeH Tpurnuuepuanunasa OencenginirimeH
©annaHbIcTbl [5, 130-133 6., 10, 8-10 6.].

KopbITbiHAbI. KaHgarbl nunuaTtepaiH, TpUrnuuepuarepaid, XonecTepuHHiH AeHreniH xxaHe onapabiH,
MeTabonuvkanblk 6enceHAainiriH aHbIKTanTbIH MNUATI METAabOoNM3MHIH, KapKbIHABIbIFEI CUbIPNapAblH XacbiHa
XOHe nakTauus Ke3eHiHe (emidy Ke3eHiHiH y3akTbifbiHa) GannaHbICThl. XKannbl NMNMATEPAIH, €H Ken CaHbl
anfalkel TengereH kawapnapabiH kaHeiHga (2,90 - 3,50 r/n) anHanagbl, 8 xacka kapan 22,00-24,48% - fa
asaagbl. An, KepiciHWe, anfawkbl TengereH kawaprnapablH KaHbliHaa Tpurnuuepuarepaid (0,36+0,03 -
0,52+0,04 mmonb/n) xeHe XOnecTepuHHiH (2,44+0,09 - 2,92+0,08 mmonb/n) KOHUEHTpauumsackl TemeH. On
XacblHa kapan 13,46-16,66 xxoHe 19,17-25,41% - fa apTbin, onapdblH MeTabonukanblk 6enceHainiriH aHblk-
Tangpl. Jlaktauusa kesiHae cubipriapablH XKacblHa KapamacTaH, »Xannbl nMnuarep MeH TPpUrnuuepuaTepaiH
KoHueHTpauusckl 14,19-19,78%-ra (p<0,05) xxsaHe 22,22-30,76%-fa (p<0,05) TemeHaengi, an xonecrepuH
12,73-20,89%-ra (p<0,05) aptagbl. Jlunuatep anmacyblHbiH 6enceHginiri MeH OafbiTbl KankaHwa OesiHiH
ropMOHOApPbIHbIH, KOHLEHTpauusiCbiMeH GannaHbICTbl, OnapAblH KaHAarbl OeHreni acblHa XoHe nakTauums
Mep3iMiHe GarnaHbICTbl EeKeHi aHblkTanagbl. 5-8 acTafbl cublpnapablH KaHbIHAAFbI TUPOKCUHHIH, Merwepi
anfalkbl TengereH kawapnapgbiy geHreniHeH 28,13-31,84%-ra (p<0,05) >xofapbl, an nakrauusHblH opTa-
CblHAa OHbIH B6acTanybiMeH canbicTbipraHga 7,03-40,50% - fa acagpl. JlakTaunsaHblH, 6acbiHaa TpUNoaTUPO-
HWHHIH, KOHUEHTpauumschl xacbl 6orbiHwa 4,30+0,14-teH 7,31+0,35 HMoNb/n-re geniH apTagpl, an opTacblH-
0a, KepiciHwe, TemeHaenai. Anfallkel TengereH kawapnap kaHbliHaa — 14,18%-ra (p<0,05), an 8 xacTafbl
cublpnapga-4,01 ece (p<0,05). Cublp aF3acbiHOafbl NUNMATEP anmacybl TPUNOOTUPOHUHHBIH BMONOrUSnbIK
acepiHeH peTTeneai, Oyn Tikenen xxaHe ceHimai koppensumsanap caHbiMeH pactanagbl. T3 KOHLUEeHTpaLumschl
xonectepuH paexrenimeH (r=0,66+0,27 - 0,91+0,14, p<0,05) xaHe TpurnuuepmarepmeH (r= 0,5610,29 -
r=0,88+0,17, p<0,05) ctatucTuKkanbIK TypFbldaH anTapbikran 6annaHbICTbl.
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MORPHOLOGICAL QUALITIES OF THE UDDER OF CROSS-BRED BLACK-AND-WHITE HEIFERS

Papusha N. V. — Candidate of Agricultural Sciences, Kostanay Regional University named after
A. Baitursynov

Gulyaeva E. V. — Master's student of specialty 7M08201-Technology of production of animal pro-
ducts, Kostanay Regional University named after A. Baitursynov

There are quite a lot of studies on the influence of the father's genotype on the productivity of
offspring. The initial goal of our research was to determine the influence of the maternal side, as well as the
influence of various linear combinations of parents on the productivity of offspring. Our studies of the
morphological qualities of the udder of first-calf cows of different cross lines, as well as pure line cows,
revealed very significant differences between the experimental groups. Thus, the best udder development
was achieved by cows of the cross lines Vis Back Ideal with Siling Trajun Rokit, as well as cows of the pure
line Reflection Sovering. It is characteristic that the "mirror" cross Siling Trijun Rockit with Vis Back Ideal had
indicators of udder development slightly worse. Therefore, we can conclude that in JSC "Zarya" the greatest
influence on the development of the morphological qualities of the udder is exerted by the paternal side,
namely, the selection of the bull-producer. At the same time, the use of bulls-producers of the Vis Back Ideal
line in this herd negatively affects the development of the udder of cows after the first lactation. The
indicators of the udder size before milking in the groups of cows with the paternal side of the Vis Back Ideal
are 868.2-1248.9 cm2 lower than in their peers.

Keywords: cross lines, clean line, udder shape, udder measurements of first-calf cows, cow udder
size.

MOP®OJNIOMM4YECKMNE KAHECTBA BbIMEHU
KPOCCUPOBAHHbIX MEPBOTENIOK YEPHO-MECTPOU NOPOAbI

lManywa H. B. — kaHOudam c.-x. Hayk, KocmaHalckul peauoHasnbHbIl yHusepcumem uMeHu A.
balimypcbiHosa

l'ynsesa E.B. — macucmpaHm cneyuansHocmu 7M08201 — TexHonoaus rnpoudsodcmea rnpodyKkmos
XxueomHoeodcmea, Kocmaralckul peauoHarnbHbIlU yHUsepcumem umeHu A. batimypceiHosga

UccnedosaHull, MOCBSAWEHHbBIX B/IUSHUIKO 2eHomuna omua Ha rfokasamesnu npodykmusHocmu
rnomomcmea 0080s1bHO MHO20. [lepgoHaqannbHOU Uesbio Hawux uccriedosaHull bbin1o onpedenums 8nusHUE
MamepUHCKOU CMOPOHBI, a makKxe 8/IUsIHUe pasfuydHbIX JTUHelHbIX codemaruli pooumersiel Ha rnokazamesnu
npodykmusHocmu rnomomcmea. lposedeHHbie Hamu uccriedo8aHusi MOPGHOSI02UYECKUX Kadecme 8bIMeHU
KOPOB-1ep8ome oK pas/iuyHbIX KPOCCO8 JIUHUL, @ MakKxe Kopo8 Yucmbix /UHUU, 8bIsi8USIU 8eCbMa 3Ha4uU-
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merbHble pasnuyusi Mexoy OnbiIMHbLIMU epynnamu. Tak, Haurydwue passumue 8bIMeHU UMEeSU KOpoeb!
Kpocca nuHul Buc bak Auduan ¢ CunuHe TpaldxyH Pokum, a makxe Koposbl yucmoul nuHuu PegbrekwH
CosepuHa. XapakmepHo, 4ymo «3epKarsbHbil» Kpocc CunuHe TpalidxyH Pokum c¢ Buc bak Atduan umen
rokasamesnu pa3sumusi 8bIMEHU HECKOSIbKO Xyxe. CriedoeamersibHO, MOXHO 3akso4ums, 4mo 8 AO «3apsi»
Hauborblwee 8usiHUe Ha pa3sumue MopPghoI02UYECKUX Ka4yecme 8bIMEHU OKa3blieaem Omuy08cKasi Cmopo-
Ha, a umeHHo nodbop bbika-npoudsodumerns. [pu amom ucronb3oeaHue bbikos-rpoussodumernel AUHUU
Buc bak Aliduan 8 daHHOM cmade HeaamugeHO CKa3bl8aemcs Ha pa3gsumuu 8bIMEHU KOpPO8 1o nepeoli fak-
mauuu. Nokazamernu eenuyuHbl 8biMeHU 00 OOEHUS 8 epynrnax Kopog ¢ omuosckol cmopoHol Buc bak
Aiiduan Ha 868,2-1248,9 cM HUXe, YeM y C8EePCMHUL.

Knrouesble criosa: Kpocc nuHUl, yucmas fuHusi, hopma 8bIMEHU, NMPOMEPLI 8bIMEHU KOPO8-repeo-
merioK, 8eslUYUHa 8bIMEHU KOPOB.

KAPA XOHE TYPNI-TYCTI T¥YKbIMAbl KPOCCOBKAJAPAbIH
XENIHIHIH MOP®ONOIrnAnbIiK KACUETTEPI

lManywa H. B. — a. w. . kaHOudamel, A. baltimypcbiHog ambiHOarbl Kocmaral alimakmblK yHUSep-
cumemi

lynaesa E. B. — 7M08201 — Man wapyauwblrnbifbl 6HiMOepiH 6HOIpY MmexHONno2usicbi MamaHObIfbIHbIH
MazucmpaHmel, A. balimypcbiHo8 ambiHOarbl KocmaHal aliMakmbIK yHUgepcumemi

OKeCiHIH eeHomurniHiH yprnakmapObiH eHIMOINiK KepcemkiwimepiHe acepi myparsibl KerimeaeH 3epm-
meynep 6ap. bi30iH 3epmmeynepimizdiH bacmarkbl MaKkcambl aHa XarblHbiH 8CepiH, coHOal-aK ama-aHa-
naplblH epmypili Cbi3bIKMbIK KOMOUHaUusinapbiHbIH yprnakmapobiH 6HIMOINIK KepcemkKilmepiHe ocepiH
aHbIKmay 6ondel. bi3 ep mypri Kkpecmmepdeai anFawkbl cubliprapobid, coHOal-aK ma3sa myKbiMObl CUbIp-
n1apdbliH XesiHiHIH MopgboozusinibiK Kacuemmepid 3epmmedik, maxipubesii monmap apacbiH0a alimapribik-
mau albipMawbinbikmap aHbikmandbl. COHbIMEH, UbIKMbIH €H xaKcbl damybl Buc bak Aldduan ¢ CunuHe
TpatixxyH PokumneH, coHOal-aK ma3a pegbriekC Cbi3bifbiHOarbl cubipriap 6050kl "AtHa" kpocc CunuHe
TpatdxyH Pokum Buc Bak AlduanmeH b6ipee xeniHHiH Oamy kepcemkiwmepi bipwama Hawap 60510bi.
Hewmek, "3apsa” AK-0a akeHiH xarbl, aman aimkaHoa mykbiMObiK byKkaHbl maHoay XeriHHIH Mopghoo2usinbIK
KacuemmepiHiH damybiHa yiikeH acep emedi 0en KopbimbIHObI XacayFa 6onadbl. COHbIMEH Kamap, O0Cbl ma-
bbiHOa Vis back Aidial xeniciHiH mykbiMObIK OyKanapbiH naldanaHy aFawkbl nakmauyusi kesiHoe cubipriap-
ObIH XeniHiHIH daMmybiHa mepic acep emedi. Buc bak AlduandbiH oKernik xafbl 6ap cublp mornmapbiHda
cayyra OeliHai )efiHHIH Kepcemkiwmepi KypdacmapbiHa KaparaHOa 868,2-1248,9 cm2 memeH.

TytiHOi ce30ep: alikac cbi3biKmap, ma3sa Cbi3biK, XesliHHIH MiliHi, GipiHWIi mes cubliprnapobiH XerliHiH
eriiey, cublp XeniHiHIH wamachl.

Timeliness. As known, the productivity indicators of farm animals are determined by the influence of
two main factors: heredity and the conditions of feeding, livestock keeping. And although the share of the
influence of the hereditary factor is only 20-30%, it is not necessary to underestimate it, due to the fact that
this trait in the animal cannot be changed, and not improved throughout a productive life. And the hereditary
potential of the animal is formed only at the moment of fertilization, when the paternal and maternal gametes
merge. In the course of productive use of the animal, the specialist can only influence the manifestation of
inherited abilities, controlling the processes of feeding and livestock keeping. Therefore, it is so important,
even before the birth of the animal, to determine its hereditary potential when selecting parents. And since all
the females are left for reproduction in cattle breeding, special attention should be paid to the selection of
servicing bulls. Due to the fact that in dairy cattle breeding the reproduction process is based on artificial
insemination, there is a unique opportunity to use the best and proven servicing bull. Therefore, the
identification of the best producers has been and remains an urgent task in practical terms for any farm.

It is also impossible to completely ignore the influence of the maternal component in the heredity of
the animal, here special attention should be paid to the combination of the linear belonging of the parents, or
rather the crosses of lines or pure lines. Here, the pure line should be understood as animals in which both
the mother and father belonged to the same line.

To increase the genetic potential of the indicators of productive use of cows, it is necessary to
carefully conduct the breeding selection of producers to the milking herd, taking into account the results of
the previous selection, taking into account the compatibility of animals of different linear belonging. [1, p.6]
The search for successful combinations and their repetition in the selection accelerates the pace of
improvement of the breed as a whole [2, pp.87-89].

The aim of the work was to conduct a comprehensive study of the morphological qualities of the
udder of first-calf cows of pure lines and first-calf cows obtained from cross lines.
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Tasks of scientific research:

- to determine the correlative relationship between the indicator of milk yield for 305 days of lactation
and the visual assessment of the udder, carried out at 3-5 months of lactation;

- determine the frequency of occurrence of various forms of udder in cows of experimental groups;

- take measurements of the udder of cows and determine the size of the udder and the percentage
of the udder cisterns decreasing after milking.

Material and methods of research.

The research was carried out on the first-calf cow black-and-white breed in the conditions of the
dairy farm of Kostanay region, Mendykarinsky district "Zarya" JSC. The experimental groups were formed
based on the principle of analogous pairs (age of the first calving, live weight in the range of 50-80 kg). An
alternative feature in the formation of groups was the linear belonging of the cows. In this case, both the
father's line (F) and the mother's line (M) were taken into account.

Zarya JSC uses animals of the following lines: Reflection Sovering (hereinafter referred to as R. S.),
Vis Back Ideal (V. B. A.) and Silling Traijun Rokit (S. T. R.). Taking into account the linear belonging, it was
possible to form 4 groups of crossed first-calf cows and 2 pure groups, in which both the father and mother of
the cow belonged to the same line.

The conditions of feeding and maintenance of the experimental groups throughout lactation were
similar.

Visual assessment of the udder of cows was carried out at 3-4 months of lactation, when evaluating
the udder, the shape of the udder, the degree of attachment of the udder, the intensity of the longitudinal
udder cleft, the symmetry of the udder parts, the size of the udder reserve, etc.. Visual assessment of the
udder was carried out on a 5-point scale, the score was ranked of 0.1 points pitch.

Accounting of milk productivity for 305 days of lactation was carried out according to the results of
monthly control milking. Measurements of the udder of first-calf cows were taken at 3-4 months of lactation
1-2 hours before milking and immediately after milking with a measuring caliper and measuring tape with an
accuracy of 1 cm. The size of the udder of cows was determined by formula 1, and the
udder cisterns decreasing by formula 2.
depth of the front udder portes deptl of the roveudderpares

: (1)

Udder cfsterns decreasing = lebar s B :;Z::‘;r;gi? ;?‘;Eﬁifsgz aftar milkiig

Udder sfce — wdder efrcumsforonce

()

Research results.

Our studies have shown that the first-calf cows of the experimental groups have different indicators
of the morphological qualities of the udder. Since this work is part of the thesis research, and part of the work
with indicators of the level of milk productivity has already been published earlier, within the framework of this
article, we do not provide milk yield indicators for 305 days of lactation. But even without this indicator, the
results presented below clearly reflect the differences between the groups of first-calf cow.

Table 1-Relationship of milk yield and visual assessment of the udder of cross-bred cows and pure
line cows

M Groups F N:rr:rtr)]zzsof Correlation coefficient value
R.S.xV.B. A. 23 0.72
V.B.AxS.T.R. 23 0.83
S. T.RxV.B. A 24 0.75
S.T.RxR.S. 20 0.88
Pure line
R. S. 27 0.81
V.B. A 20 0.64

Calculations of the correlation coefficient (Table 1) showed that there is a close relationship between
the evaluation of the udder of first-calf cows carried out at 3-4 months of lactation and the milk yield of cows
for 305 days of lactation. The highest value of the correlation coefficient was observed in the cross-linked
first-calf cows of the V. B. Ax S. T. R. and S. T. R. x R. S. groups, as well as in the first-calf cows of the pure
R. S. line; these groups exceeded the analogs of the V. B. A. line by 0.17-0.24 %.

22



AYBIJILWWAPYALUBIIbLIK FbJIbIMAOAPDI CENbCKOXO3ANUCTBEHHBLIE HAYKU

Table 2-Distribution of experimental groups of cows by udder shape

Group Total nymber of Quantity Udder shape
M | F animals . cup-shaped rounded

R.S.xV.B.A. 23 a”f;:a's 133 gg
V.B.AxS.T.R. 23 a”f;:a's 1; ;g
S.T.RxV.B.A, 24 a”f;:a's - 12040
S.T.RxR.S. 20 a”';;;a's ;g ;8
Pure line

R.S. 27 a”f;:a's (1;73 393
V.B.A. 20 a”';;;a's ; ;2

Analysis of cow udder shapes (Table.2) revealed that in "Zarya" JSC first-calf cows are mainly
characterized by a rounded udder shape. Thus, out of the 6 analyzed groups, three groups of first-calf cows
(R.S.xV.B.A,S. T.R. x V. B. A and pure line V. B. A.) had a predominantly rounded udder shape, the
percentage of occurrence of this udder shape was 87%.

In the groups of V.B. Ax S. T.R. and S. T. R. x R. S., the distribution of cows by udder shape is
equal, i.e., the percentage of occurrence of a cup-shaped udder is equal to the percentage of cows with a
rounded udder shape (about 50%).

And in the only group of first-calf cows of the R. S. pure line, the proportion of cows with a cup-
shaped udder exceeds the group of cows with a rounded udder by 34%.

Table 3 - Indicators of udder measurements of cows of experimental groups, X £ Mty

Udder measurements, cm
before milking after milking
Group § = © § = ©

5 5 (S22l 5§ | 3 | fg|i¢

§ | | E |28 88 5 | 5 | g | &8 &8

- = o u— = = = - = %) u— = o

8 2| 5 |c8|=8| 8| 8 | 5 |28 =8

M F > GL.) 8 8 > 8 > > > 8 % > 8 >

3 3 [° |° 3 | ° °

R.S.xV.B 27,3 23,7 85,2 | 21,2+ | 23,2 24,2 21,6 83,3 19,8 20,6

A. +0,1 | £0,7 41 0,2 0,2 +0,4 0,1 18,1 0,1 0,3

V.B. AxS. 31,1 | 28,8* | 1095 | 254 | 26,4 29,1 254 954 23,3 244

T.R. +03 | 204 +3,9 +0,1| 0,2 0,2 0,2 4.5 0,1 0,1

S.T.RxV 26,2* | 22,3** | 84,4 20,5 | 21,3 234 20,6 82,4 18,5 19,8

B. A +04 | #0,1 18,2 +0,2 | 0,3 0,2 0,1 7,3 0,1 0,1

S.T.R.x 27,4 24,1 90,1 226 | 22,2 25,5 22,1 87,0 20,2 19,2

R.S +0,1 | £0,3 7,5 +0,3 | £0,1 +0,4 0,3 55 0,3 10,2
Pure line

R S 32,3 28,5 108,7 | 26,7+ | 28,1 30,2 26,6 98,5 24,0 26,3

C +0,1 10,2 7,3 0,1 +0,1 0,1 10,2 +4 1 10,2 10,2

V.B. A 25,5 21,3 82,3 19,8 | 20,8 23,6 19,9 79,4 17,7 18,4

T +0,2 | £0,2 41 +0,2 | £0,1 10,2 10,2 13,2 10,1 10,1

* - P<0.01; **P <0,1

Characterizing cows by udder size (Table.3) you can note the following: two groups of first-calf cows
have the best indicators of udder development — these are the cross lines of V. B. A. x S. T. R. and the pure
line of R. S. All measurements of the udder of these groups are 2-26 cm higher than similar measurements
of the udder of cows of other groups.
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It should be noted that the "mirror" crosses of V. B. A. x S. T. R. and S. T. R. x V. B. A., which differ
from the maternal and paternal sides, have far from similar indicators. The differences in all the analyzed
features are significant and are in the range of 4-25 cm.

And at the same time, in those crosses where the paternal side acts as a line of V. B. A,, the
indicators of the groups are quite close, so the udder measurements of the groups of cows R. S. x V. B. A;;
S.T.R.xV.B. A and V. B. A. differ by 1-2 cm.

Table 4-The size of the udder of cows of the experimental groups

Group Udder size, cm’ . o
M before milking after milking Udder cisterns decreasing, %

R.S.xV.B. A 1870,3 + 123,2 1619,1 £ 117,8 13.4
V.B.AxS.T.R. 2780,5 £ 105,6 2233,5+100,3 19.7
S.T.RxV.B.A. 1722,8 + 160,7 1517,3 + 118,1 12.0
S.T.RxR.S. 1980,1 + 127,5 1697,2 + 119,3 14.3
Pure line

R.S. 2916,0 £ 111,2 2450,1 £120,9 16.0
V.B. A 1599,4 + 110,1 1383,4 + 109,8 13.5

It is natural that the size of the udder of cows, calculated on the basis of measurements, has
interrelated trends in improving the indicators of the groups of V. B. A. x S. T. R. and the pure line of R. S.
The first-calf cows of the above groups were characterized by the size of the udder before milking at the level
of 2848.3 cm?, which is 868.2 — 1248.9 cm? more than in the herdmates of other groups. The average size of
the udder after milking in the groups of V. B. Ax S. T. R. and the pure line of R. S. was 2341.8 cm?, which is
644.6 — 958.4 cm” more than in the herdmates. That is, even by the difference in the size of the udder after
milking, you can notice a large cows udder cisterns decreasing of the groups V. B. A x S. T. R. and the pure
line of R. S.

Analyzing the percentage of cow’s udder cisterns decreasing after milking in the whole herd, it
should be noted that in this farm the cows udder cisterns decreasing is slightly lower than in other farms
analyzed by us. For example, the black-and-white first-calf cows of Viktorovskoe LLP had a percentage of
udder cisterns decreasing after milking at the level of 23-35%, i.e. 9-21% higher than the first-calf cows of
Zarya JSC [3, pp-43-50].

Conclusion. Our studies of the morphological qualities of the udder of first-calf cows of different
cross lines, as well as pure line cows, revealed very significant differences between the experimental groups.
Thus, the best udder development was achieved by the cows of the cross lines Vis Back Ideal with Siling
Traijun Rokit, as well as the cows of the pure line Reflection Sovering. It is characteristic that the "mirror"
cross Siling Trijun Rockit with Vis Back Ideal had indicators of udder development slightly worse. Therefore,
we can conclude that in "Zarya" JSC the greatest influence on the development of the morphological
qualities of the udder has the paternal side, namely the selection of the service bull. At the same time, the
use of service bulls of the Vis Back Ideal line in this herd negatively affects the development of the udder of
cows after the first lactation. The indicators of the udder size before milking in the groups of cows with the
paternal side of the V. B. A. are 868.2-1248.9 cm? lower than in their herdmate.
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IN THE ENVIRONMENT OF BLENDED LEARNING
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Many educational institutions in Kazakhstan have been still based mainly on traditional methods of
teaching and learning, i.e., they follow the traditional setup of face-to-face lectures and practical hours in a
classroom. Although many academic units have also started blended learning, still a lot of them are stuck
with old procedures. The sudden outbreak of Covid-19 shook the entire world. The pandemic situation
challenged the education system across the world and forced educators to shift to an online mode of
teaching overnight. Many academic institutions that were earlier reluctant to change their traditional
pedagogical approach had no option but to shift entirely to online teaching—learning. This article puts some
light on how to deal with challenges associated with online teaching and will be useful for educators looking
for new online tools and resources in order to modernize traditional teaching routines. The article analyzes
the potential of online resources and suggests some ways how to use them in blended learning in order to
increase the efficiency of education.

Keywords: COVID-19; online education; blended learning; online resources; online tools; learning
environment.

NMPUMEHEHUE OHJIAH-PECYPCOB B YCNIOBUAX CMELLAHHOIO OBYYEHUSA

Axmemkanueea PA. — Masucmp 2ymMaHUmMapHbIX HayK, riperiodagamerib Kaghedpbl UHOCMPaHHOU
¢unonoauu, KocmaHatckull peauoHarnbHbIlU yHU8epcumem umeHu Axmema batimypcbeiHoga

[MaHHasi cmames nponueaem ceem Ha onpedenéHHble npobrembl U mpyOdHOCMU, 803HUKaKouwUe
HerocpedcmeeHHO 8 yCriogusiX OHMalH-0bydyeHUss U CMewaHHo20 ¢hopMmama rpoeedeHusi 3aHSmMul.
Cmambs 6ydem rione3Ha mem riperodasamensiM, KOmopble Haxo0simcsi 8 MoUCKe COOMmeemcmeyuux
OHnalH-pecypcos U Hoebix udel, ¢ uernbio MOOepHU3Upo8ampb (KOMIMbOMepU3Upos8ams) mpaldulyUOHHYHO
cmpykmypy nekyud, npakmuyeckux 3aHsmul, domawHux 3adaHuli, KOHMPOJSIbHLIX, @ MaKXe MEOPHECKUX
pabom u m.n., nomomy 4Ymo OasibHeliuee 80MIoUEeHUEe MHO2UX HapabomoK MPEeXHUX Jiem HeyMecmHO
NU60 HEBO3MOXHO 8 CrIoXKUBWIUXCS ycriosusix nocne naHdemuu Kosud-19, nompsicweli secb MUp U Orpo-
KuHyswel MHoaue He3blbriemble uHemumymai. Cmamaes nposodum aHasiu3 rnomeHuuarnbHbIX U romnynsipHbIX
Ha OaHHbIU MOMeHM OHaliH-pecypcos, npedrazasi HECKO/IbKO 8apuaHmoe8 ux rnpuMeHeHuUs1 8 obydyarowel
cpede, Ymo crocobHo noddepxxame U ycunume UHMeEpPec cmyO0eHmMo8 K 3aHamusiM, pewums rpobrnemy
aCUHXPOHHO20 0by4YeHUs U ysenu4dume aghghekmueHOCMb 0bpa3osameribHO20 rpouecca 8 Uesiom, 3a cHem
npuobujeHuUs1 obyyaroujuxcs K caMocmosimesibHOCMU U 0MeemcmeeHHOCMU 3a pe3yibmambl 06yYeHUs.

Knroyesnbie criosa: Kosud-19; oHnaliH-oOydeHue; cMmewaHHoe obydyeHue; OHnaliH-pecypcbl; oby-
yarowas cpeda.

OHINAMH PECYPCTAPAbI APAJIAC OKbITY XXAFOANBbIHOA KONOAHY

Axmemkanueea PA. — eymMaHumapnbIK fbifibiM Ma2ucmpi, wem mindep ghunonoausicbl kaghedpa-
CbIHbIH OKbIMywbicbl, Axmem BatimypcbiHog ambiHOarbl Kocmaral eHipriik yHugepcumemi

Ocbl yakbimka OeliH KaszakcmaHOarbl KermezeH OKy opbiHOapbl 0acmyprii OKbimy adicmepiHe
Heei3deneeH, sFHU, dapicmep MeH rnpakmukarnbik carammapda aydumopusiniapda ademmeai Hakmbl KapbiM-
KambiHac xonbiMeH xypdi. XakbiHOa kelbip mMekmenmep apanac okbimydbl Xy3eze acbipa bacmaca 0a,
onap OypbiHFbl ynzideH oni anbic emec. KeHemmeH 6ykin anemdi wapnan wbikkaH Covid-19 xardaliobi
my6eeelni eszepmmi. NaHOemusnbIK Kayin rnnaHemaHbiH 6inimM 6epy xylenepiH wyrblil mypde OHnalH-
OKbiImyra Keuwlyze Mmax6byp emmi. Ocbl yakbimka OeliH dacmypni nedazoaukasrbiK Mpouecke e3szepic
eHeizydeH bolibIH aynaK ycmaraH KermezaeH oKy opbiHOapbl maHday KanmaraHObiKmaH OHnalH pexumiHoe
cabakmapOdbl oKbimyFra kewe 6acmadbi. byn makana mikenel xernide okbimy xardalibiHda mybiHOalmbIH
berieini 6ip KubiHObIKMapPObl XXapblKka WhbiFapadbl xoHe cabakmblH Oacmyprli KypbifbIMbIH XaHapmy
MakcambiHOa xaHa e3eKmi OHnaliH-pecypcmap i30eumiH myranimoep ywiH natdansi 6onadbl. Makanada
aneyemmi uHmMepHem-pecypcmap mandaHadbl xoHe onapdbl apasac OKkbimy opmacbkiHOa natidanaHyObiH
Kelbip HycKkanapbl ycbiHbINadbl. byn mymacmad anraHOa OKy npoueciHiH muimoiniaiH apmmbipadsbi.

TytiHdi ce3dep: Kosud-19; xeninik 0OKbIm, apasac OKbImy; Xesiflik pecypcmap, OKy opmachi.
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Introduction

The infectious disease Covid-19 has deeply affected not only Kazakhstan, but all global issues
throughout the world including the education sector as schools, colleges, and universities have been
temporarily closed. Educational institutions can no longer maintain in-person teaching, so they are struggling
to find options to deal with this challenging situation. The whole world has experienced an overnight shift to
full-scale online learning and teaching for survival in the short term. Meanwhile, this is also a good time to
plan for the long term. One day the crisis will be over and we should be careful to keep and develop the
obtained knowledge. Our task is to apply new approaches we have just learned to rethink and re-engineer
the traditional educational process.

Of course, "online teaching" or so called "blended learning" is not new. There were plenty of articles
in the past years claiming the necessity of making education digital, for example, the article called
"Digitalization of education: theoretical and sociological aspects" by Puzikov R.V. and Maksimova I.M., both
the candidates of legal sciences. In their work, they call online teaching and learning "a paradigm shift in how
we think, act, communicate with the environment and each other. Technology is a tool, not a goal. [...] The
productive use of technologies, the engagement of students into independent search, the selection of
information, and participation in project activities form the competencies of the 21st century." [1, p. 208]. A
great number of foreign articles also emphasize the advantages of online education. “Most of the terms
(online learning, open learning, web-based learning, computer-mediated learning, blended learning) have in
common the ability to use a computer connected to a network, that offers the possibility to learn from
anywhere, anytime, in any rhythm, with any means” [2, p. 3]. Online learning can be termed as a tool that
can make the teaching-learning process more student-centered, more innovative, and even more flexible.
Online learning is defined as “learning experiences in synchronous or asynchronous environments using
different devices (e.g., mobile phones, laptops, etc.). In these environments, students can be anywhere and,
thus, independent to learn and interact with instructors and other students” [3, p. 289-306].

After many years of persuasion to give online resources a try, the educators all over the world have
experienced a forced overnight shift of traditional classrooms into online-classrooms. During this tough time,
the concern is not about whether online teaching and learning methods can provide quality education, it is
rather how academic institutions are able to adopt online tools in such a massive manner [4].

In this regard, the goal of the article is to analyze the potential of online resources and to suggest
some ways how to use them in online and traditional teaching in order to increase their efficiency.

To do this, the following objectives were developed:

- to make a quick overview of traditional educational activities that require reorganization;

- to categorize and describe modern online resources and tools useful for teaching and learning;

- to suggest new approaches of presenting educational material.

Methodology and research methods. The theoretical basis for the research is domestic and
foreign articles dealing with online education. In the work, there were employed generally accepted standard
research methods: analysis, synthesis, and categorization.

Main part

Online teaching requires a price to be paid for. Efforts, syllabus, time, etc. are the first on the list. If in
the beginning there is strong confidence in keeping a usual pace and mode of teaching (habitual resources,
books, software) but the more one dives into online teaching, the more they realize that everything they are
accustomed to is possible only partially or becomes completely impossible. As a result, some teachers start
with rewriting the syllabus, apply popular techniques like SMART goal or Bloom's taxonomy to make a new
teaching strategy precise and short. Others find that there are surprisingly many tools available for online
education and master the Internet. This point is really important, but sometimes online tools and resources
can create a lot of difficulties. These difficulties and problems associated with modern technology range from
downloading errors, issues with installation, login problems, issues with audio and video, and so on. As for
students, sometimes they find online learning boring and unengaging. After all, it turns out that online
teaching requires more creativity than pedagogical skills and the last but not least - computer literacy. A
person with little or no computer literacy is not able to employ the whole variety of modern teaching websites
that the Internet is able to propose. Some users may find it difficult to operate on foreign websites, although
they can always turn on automatic translation. It is not the best option, but at least it can give general
comprehension. Anyway, while changing to the online teaching mode, the syllabus should be altered for a
more rigid framework where some topics could be combined or eliminated for good. New plans require
creativity and flexibility. However, some handicaps will soon appear on the way due to any plan is theoretical.
It can never predict and adjust itself to the learning pace of students, technical problems like not stable
Internet connection or shortage of electricity and other emergencies. A great role, in this case, is given to a
specially elaborated educational platform storing topics, books, exercises, and tests in one place. Not only
the students who are absent from the class for some reason can benefit from it, but all the rest students as
well, thus, have an opportunity to reread/relisten the information once again for better understanding.

Nowadays, teaching process is divided into synchronous and asynchronous parts. The synchronous
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learning environment is structured in the sense that students attend live classes. There are real-time
interactions between educators and them, and there is a possibility of instant feedback. When an educator
has found a new suitable teaching way for online classes there is time to think about home tasks and
assignments. They should be better done partially or totally automated. To prepare and to check home work
is a really time and energy consuming thing. There is not always enough time during online classes to check
all the tasks. Let's keep in mind that distance learning, in fact, is more about asynchronous environment,
where learning content is not available in the form of live lectures or classes. It is available at different
learning systems and platforms. Instant feedback and immediate response are not possible under such an
environment [2, p. 5]. Also asynchronous learning means that students have to take responsibility for their
education and learn a great part on their own. They should come to classes having a pretty broad picture of
the topic in their minds just for a deeper insight, maybe with a couple of questions, and with their mistakes
already corrected. Otherwise there will be neither enough time, nor physical potential to spend lots of extra
hours in front of computer. Your eyes and back will hurt, your health could be in danger. So, in order to
automize home tasks, educators can use special web-tools developed for teaching. Home assignments may
be rather large and comprehensive including rules, terminology, instructions, tasks, and of course, tests.
Gamification can be a good solution to engage students into the learning process. For example, instead of
looking through a glossary or reading a text, they can be sent on a quest to learn new vocabulary step by
step and to investigate the topic. When carefully designed and orchestrated even online learning promotes
and supports student engagement and achievement.

Now, let's have a look at some ways how to reorganize traditional teaching into modern and more
efficient classes. If we need to give lectures online, there are several ways to introduce a new topic. The
easiest is video (prerecorded screencast, resources from YouTube cut if necessary to be relevant for the
theme and added by inclusive mini-tests, animated videos that educators can easily make by themselves).
Recorded voice attached to a traditional presentation is also a good choice. In the article “Can Lecture
Capture Contribute to the Development of a Community of Inquiry in Online Learning,” the authors report on
their investigations into the role of recorded lectures in building a sense of community in online learning
environments. Although their study did not reveal any significant impacts of lecture recordings, in
themselves, on the development of a community of inquiry in online learning, they do report that online
learners are enthusiastic about the opportunity to learn vicariously from a recording of the live lecture. This is
known to be especially useful in areas such as online language learning, where conversation among peers is
a key part of the learning process [5, p. 453-455]. Live lectures can be complemented either by simple
presentations, or animated and video-presentations, or idiography. Idiography summarizes background
knowledge and can be used before introducing a new topic to refresh memory, for example, it also can
present new material in a structured way or reemphasize main points of instruction. With the help of online
facilities educators are able to prepare different types of lectures - lectures with mistakes, problem-based
lectures, etc.

When time comes for group questioning educators may face a new problem - either they can not see
some of the students because of technical problems, or staying distant from the class students lose their
usual engagement and are prone to keeping a low profile. In this case, surveys and online boards or walls
are the best choice. You can easily count the number of answers to check participation or let everyone be
heard.

The learning process cannot reach its full potential until students practice what they learn.
Sometimes, online content is all theoretical and does not let students practice and learn effectively. Mediocre
course content is also a major issue. Students feel that lack of community, technical problems, and
difficulties in understanding instructional goals are the major barriers for online learning [2, p. 6]. The goal for
an educator here is to give online practical classes the greatest potential. Online practice may contain
exercises, tests, quizes made by the means of certain web-sites. The biggest pro is that such online tools
reduces time of correction work and safe precious minutes for feedback. Students can click the button and
see their mistakes immediately. Listening and Reading skills can also be trained on the same authomated
web-sites. Whereas Writing and Speaking are much more difficult in this way. If there seems to be no
automated choice in terms of Writing for educator has to read and evaluate essays, compositions, and
reproductions, but there is a way for Speaking to make the learning experience more thrilling and engaging.
Rather than assigning a simple recorded monologue educator can set a Resolution and get the students to
orgaize asynchronous debates where everyone can participate, discuss, analyse, persuade. On the one
hand, this practice is exciting for students who usually adore arguments, on the other hand, there are
elements of peer-evaluation, as well as short video-answers of 1-5 minutes long are easy to check on
smartphones while even standing in a queue in a supermarket.

Below, there is a table containing useful online tools and resources that can improve online and
traditional classes and increase their efficiency.
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Table 1 - Online tools and resources useful to construct efficient classes

Ne Type of work Online tools

Clideo.com
Ezgif.com
Playpos.it
Genilal.ly
Peardeck.com
Prezi.com

1 Lecture

Mentimeter.com
Wheelofnames.com
Padlet.com
Peardeck.com

2 Group questioning

3 Practice Nearpod.com
Padlet.com
Wordwall.net
H5p.org
Studystack.com
Socrative.com

Readworks.com

4 Gamification Genial.ly
Kahoot.it
Quizizz.com
Baamboozle.com
Wordwall.net

Puzzle-maker.com

5 Home assignment
Nearpod.com
Socrative.com
Flipgrid.com
Kahoot.it
Quizizz.com

Liveworksheets.com

Example activities

- cuts ready videos, cuts out extra fragments;
- a multitask tool to transform videos;

- adds questions / tests into videos;

- makes video-lectures, infographics;

- makes interactive presentations;

- adds visual effects into presentations.

- enables polls, short quizes, open-ended answers;
- automatically puts students into a random order;
- gives an immediate feedback in a graphical form;
- contains interactive questions.

- enables individual work;

- promotes writing and creative thinking;

- provides a great variety of individual tasks;
- organizes students into groupwork;

- a drilling vocabulary trainer;

- enables to watch the progress of tests;

- reading with a separate block of questions;

- provides a number of popular games;

- interactive tests with an immediate feedback;

- individual or group tests;

- group games;

- maze games and quizes even with time pressure;
- an automatic puzzle-maker.

- interactive worksheets with feedback;
- student-paced number of tasks;

- test/ quiz;

- video-discussion, debates, etc.;

- student-paced quizes;

- student-paced quizes.

From the table above we can see that some online tools like Genail.ly, Wordwall.net, Nearpod.com
are universal and can be used in a variety of activities. Most of the tools have a paid content, but even on a

free basis there are plenty of options.

Of course, the value of the face-to-face instruction cannot be totally replaced by any other means,

but online tools can be used together with the traditional methods to bring in efficiency, effectiveness, and
competitive edge over other competitors by imparting quality education [2, p. 8]. Digging deeper into the
potential of blended learning, there appear lots of advantages. First of all, educators can make authomated
tasks or record lectures once and for years, i.e. they will last long. Online format can save time for much
better options than routine check of long home exercises. Instead educators can dwell on feedback - they
can show the automatic table of results and look for some common mistakes and make valuable comments.

Conclusion

The key to successful classes is that they should be made dynamic, interesting, and interactive. This
can help in creating a collaborative and interactive learning environment where students can give and get
their immediate feedback, ask questions, and learn. Of course, online education has certain weaknesses.
The greatest one can hamper the communication between the learner and the educator, i.e. direct
communication and human touch are lost. Educators can use a combo of audio, videos, and text to reach
out to their students to maintain a human touch to their lectures or practical classes. One more obstacle is
student’s nonserious behavior in terms of time and flexibility. All students are not the same, they vary in
degrees of their capabilities and confidence level. Some do not feel comfortable while studying online, which
can lead to increased frustration and confusion. So, for home assignments educators should set time limits
and reminders for students to make them alert and attentive. Started as a forced measure, blended learning
has opened the door to an incredible and amazing world of modern technologies. Online resources save
time, increase involvement and attention, provide instant feedback, develop self-evaluation and self-control
as students are able to see the fruit of their studies immediately, they can see their problems and become
better motivated in such a quick-paced format. It can teach students to take care of themselves, to learn on
their own. Online resources can make classes more progressive and effective in future teaching work. It will
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lead education to the next stage. A lot of tools are available, teachers are just required to choose the best
ones and implement them to impart education to their students. A step-by-step guide can be prepared by
academic institutions that can guide educators and students on how to access and use various online tools
and how to cover curriculum content via these technologies thereby reducing digital illiteracy.
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APHAWbI BINIM BEPYAE AKMAPATTbhIK-KOMMYHUKATUBTI TEXHONOMUANAPAbI
KONOAHYObIH TY3ETE-BINIM BEPY MYMKIHAIKTEPI

EezexaHosa PK. — nedazozuka fbiribiMOapbiHbiH Masucmpi, A.balimypcbiHo8 ambiHOarbl KocmaHal
OHIpriiK yHU8epcUmMemiHiH OKbIMyWbIChbl

Makana apHalbl 6irim 6epy XxylieciHOe akrnapammbiK-KOMMYHUKamuemi mexHosnoausinapobiH
myseme-6inim 6epy mymkiHOikmepiHe apHanraH. Makanada 6inim anyda epekwe Kaxemminikmepi bap 6a-
nanapdbl OKbimyda akmnapammbik-KOMMyHUKamuemi  KypandapObl KondaHy Makcamsbl, MiHOemmepi,
npuHyunmepi, muimieini xeHe apmbiKWbIIbIKMapbl (dacmypsi xardatida 6anaHbiH KabblindaybiH efiecme-
my MyMKiH emec 0bbekminepdi modesibOey, akbli-Ol XOHe MpakmukarsblK ic-epekemmepdi ylipemydiH
muimdi xardalinapbIiH acay, OKy NpoUeCiH KOCbiMWa KeMeKWi KypandapMeH, mipekmepMeH KamMmamachi3
emy xeHe m.b.) kepceminzeH. binim anyda epekwe kKaxemminikmepi 6ap 6ananapObi okbimyda akna-
pammbiK-KOMMYHUKamuemi mexHornoausinapobl KondaHyObiH Hezizei 6arbimmapbl (OeMoHcmpayusbIK-
SHyuknonedusnelK b6ardapnamanap; Power Point npeseHmauyusinap 6ardapramachkl, MpeHuHe — mypii
OKbImy b6ardapnamarnapbl, 3epmxaHarnbiK Xymbicmap, baranaymeH mecminey, 6akblnay bardapramarnapbi,
a51eKmpoHObI, Oambimy 6arOapnamarapbi), KOMIoHeHmmepi (bardapramanan OKbimy Kypandapbl: KOMIIbHO-
mep, bardapriamanaHfaH OKYJ/IbIK, KUHOXammbIKMbIpFbi XaHe m.6.), binim anyda epekwe Kaxemmirik-
mepi 6ap bananapdbl apHalibl OKbimydarbl OKbImy bardapramanapbiHbiH CbI3bIKMbI, mapMakmarsFraH, belim-
OenizeH mypnepiHe cunammama bepinedi. Kasipai 3amaHfbl OKbimy KypandapbiHbiH 6ipi — 31€KmMpOoHObIK
binim bepy pecypcmapbiH KorndaHy Hezi3iHOe Ka3sipai 3amaHfbl OKy MamepuandapbiHbiH KEWEHIH Kypy xalirbl
basiHOanaodbl. CoHbiMeH Kamap, Makanada apHalbil binivm 6epy XyleciHOe aknapammbiK-KOMMYyHUKamuemi
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mexHosoausinapobl  93ipriey XeHe eHaidy XonbiHOa mypni kedepeinepli eHcepymeH baliaHbiCmbl
mybiHOalmbIH KUbIHObIKMap Kepcemineodi.

TytiHdi ce3dep: 6inim anyda epekuwe Kaxemminikmepi 6ap 6ananap, akrnapammblK-KOMMYHUKa-
muemi mexHornoausinap, bardapnamarnan okbimy, ar1ekmpoHOb! binim 6epy pecypcmapsbl, apHalibl biniv bepy
xyueci.

KOPPEKLMOHHO-OBPA3OBATEJIbHbIE BO3MOXXHOCTU NPUMEHEHUA
MHO®OPMALMOHHO-KOMMYHUKATUBHbIX TEXHONOIMMY B CNELUMAIIbHOM OBEPA30OBAHUNA

bezexarosa P. K. — mascucmp nedazozudveckux Hayk, rnpernodasamesib KocmaHaticko2o peauoHarsb-
Ho20 yHusepcumema umeHuU A. balimypcbeiHoga

Cmambs nocesiujeHa KoppeKUUOHHO-06pa3osameribHbIM 803MOXHOCMSIM UHGOPMaUUOHHO-KOMMY-
HUKamueHbIX mexHosioaull 8 cucmemMe crieyuanbHo20 obpasosaHusi. B cmambe ompaxkeHbi yenu, 3adadu,
npuHyuUnel, aghghekmusHocmb U rpeumMyujecmea (ModenuposaHue Ob6BLEKMO8, 80CMPUSMUE KOMOPbIX
pebeHKoM HEBO3MOXHO rnpedcmagume 8 MpalduUUUOHHbIX YCr08UsIX, co30aHue a¢ghgbeKmueBHbIX ycrosuli 0by-
YeHUs1 yMcmeeHHOU U ripakmuydeckol OessmernbHocmu, obecriedeHue y4ebHo20 ripoyecca OornonHuUmers-
HbIMU 8CrioMo2amesibHbiMU cpedcmeamu, oropamu U 0p.) UCMONb308aHUS UHQOPMaUyUOHHO-KOMMYHUKa-
mueHbIx cpedcme 8 obyyeHuu demeli ¢ 0CobbiMU ObpazosameribHbIMU ompebHocmsamu. OCHO8HbIe
HanpaenieHusi MpuMeHeHUs1 UHOPMayUOHHO-KOMMYHUKamuUeHbIX mexHonoaul 6 obydyeHuu Oemell ¢
ocobbiMu 0bpazosameribHbIMU TompebHocmsamu  (deMoHCcmpaUyUOHHO-3HUUKIonedudyeckue npozapamMmabl;
lMpoepamma npezeHmauyuli Power Point, mpeHuHe — pasnuy4Hbie obydarowue npozspamMmbl, 1abopamopHble
pabombl, OUEHOYHOEe mecmuposaHue, KOHMPOJIbHLIE MPoePaMMbl, 3TEKMPOHHbIE, pasgusatowue npoapam-
Mbl), KOMIIOHEHMbI (cpedcmea npospaMMupPOB8aHHO20 0bYYEHUS: KOMMbLIOMEP, MPo2pPamMMUpPO8aHHbLIl y4e6-
HUK, KUHOMPEeHUPOBWUK U Op.), Xxapakmepucmuka J/IUHeUHbIX, paseemerieHHbIX, adanmupoeaHHbIX 8udos
y4ebHbIX rnpoepaMm crieyuasibHo2o 0bydeHusi 8emel ¢ 0cobbiMu 0bpa3zosamesibHbIMU TompebHoCMsaMuU.
Pacckasbigaemcsi 0 co30aHUU KOMIIIEKCa COBPEeMEHHbIX y4ebHbIX Mamepuasiog Ha OCHOBE UCIMOMb308aHUSsI
00HO020 U3 coBpeMEHHbIX cpedcme 0by4YeHUs — arIeKMPOHHbIX 0bpasosameribHbIX pecypcos. Kpome moeo,
ompaxkaromcsi mpyOHOCMU, 803HUKalouwUe 8 c8s3u C npeodorieHUeM pasfuyHbIX npensmemeut Ha nymu
paspabomku U eHeOpPeHuUs UHGhOPMaLUOHHO-KOMMYHUKamMUBHbLIX MEXHOo02ull 8 cucmemMe creyuanbHO20
obpasosaHusl.

Knoyesbie crosa: demu ¢ ocobbimu obpaszogamerbHbIMU nompebHocmsaMU, UHhOopMalyUOHHO-KOM-
MYHUKamueHble MeXHOMo2uU, npospamMmMHoe ObydyeHue, 3/1eKMPOHHbIE 0bpa3osameribHble pPecypchl,
cucmema crieyuanbHo20 0bpa3osaHus.

CORRECTIONAL AND EDUCATIONAL OPPORTUNITIES FOR THE USE OF INFORMATION
AND COMMUNICATION TECHNOLOGIES IN SPECIAL EDUCATION

Begezhanova R. K. — master of Pedagogical Sciences, teacher of Kostanay Regional University
named after A. Baitursynov

The article is devoted to the correctional and educational opportunities of information and
communication technologies in the system of special education. The article reflects the goals, objectives,
principles, effectiveness and advantages (modeling of objects, the perception of which is impossible for a
child to imagine in traditional conditions, creating effective conditions for teaching mental and practical
activities, providing the educational process with additional auxiliary means, supports, etc.) of using infor-
mation and communication tools in teaching children with special educational needs. The main directions of
application of information and communication technologies in teaching children with special educational
needs (demonstration and encyclopedic programs; The program of Power Point presentations, training -
various training programs, laboratory work, evaluation testing, control programs, electronic, developmental
programs), components (means of programmed training: a computer, a programmed textbook, a film trainer,
etc.), characteristics of linear, branched, adapted types of special training programs for children with special
educational needs. The article describes the creation of a complex of modern educational materials based
on the use of one of the modern teaching tools — electronic educational resources. In addition, the difficulties
encountered in overcoming various obstacles to the development and implementation of information and
communication technologies in the special education system are reflected.

Keywords: children with special educational needs, information and communication technologies,
software training, electronic educational resources, special education system.
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Kipicne. CoHfbl >Xbingapbl aknapatTblK TEXHOMOTMSNap MeH TerneKoOMMYHUKauus KypangapbiH
KapkblHObI NaviganaHy cangapblHaH apHanbl 6iniv 6epyae «aknapaTTblK-KOMMYHUKATUBTI TeXHonormanap»
(AKT) KkewweHai ce3 Tipkeci KEHIHEH KonaaHbinapl.

AKnapaTTblK-KOMMYHUKaTUBTI TexHonoruanap (AKT) — aknapaTTbl nanganadylbinapgbiH Myageci
YLWWIiH XuWHay, eHaey, caktay, TapaTy, KepceTy XaHe nanfanaHy MakcaTbiHOa WUHTerpauusnaHfaH agictepaiH,
eHAipiCTiK NpoLecTepAiH xaHe Oaraapnamanblk-TEXHUKAnNbIK KypanaapablH XKUbIHTbIFbI.

Erep koMMyHuKauusi cesi «aknapat bepy» MarblHacbiHOa KonAaHbifica, OHAa KOMMYHUKaUMAbIK
TEXHONOrnsanapbl aknapaTtTblK TEXHONOrMANapabiH XUbIHTbIFbI 60nbin Tabbinagbl. KallbIKThIKTAH XaHe alublk
Ginim Gepygeri aknapaTTblK X8He KOMMYHMKAUUANbIK TEXHOMOMUSNap canacbiHOaFbl HEri3ri aHblkTamanap-
ObIH Kazipri TacingepiH Tangay kasipri 3aMaHfbl TEXHUKanbIK Kypangapfa (KOMMNbTepriep MeH KOMMNbIOTEpiK
Xeninep) HerisgenreH >xaHe [O9CTypni OannaHbiC HEMece e3apa 9peKeTTecy KypangapbiH (KapananbiM
nowiTa, cewnrney >xaHe Oykapanblk aknapaT Kypangapbl (Oykapanblk KOMMYHMKaUMS)) KaMTUTbIH 9pTypni
TexHonornanapabl KongaHyablH, 6apnblk TyprnepiH KamTUTbIH €H KeH TepMUH Oen KOpbITblHAbI Kacayfa
MYMKiHAiIK 6epeai.) — Teneanpap, pagvo, 6acna xaHe T.6.) — Oyn aknapaTtTblK XOHE KOMMYHUKALUSAMbIK
TexHonoruanap (AKT) Tipkeci, OHbIH KeMeriMeH aknapaTtneH >XyMbIC iCTey YLWiH aaicTepdiH, Kypangap MeH
onepaumnanapabliH XXyrWeni XUbIHTbIFbl KeH MafblHaZa KongaHblinaasbl.

Binim 6epy npoueciHe aknapaTtTblk TEXHOMNoOrManapabl eHrisy — 6yn 6inim 6epydi XaHfFbIpTy XoHe
aIneyMeTTIK TancbIpbICTbl XXy3€ere acblpy YLUiH Gaprblk MyMKIHAIKTI )Kacayfa bGafbiTTanfaH 3amaHayu MyfFanimre
KombinatblH Tanan. KomnbloTep MyfFaniMHiH, KONbliHAa OKy NPOLECiH yMbIMAACTbIPYAbIH Kypasnbl, KOCbIMLUA
MYMKiHAIM peTiHae kapacTbipbinybl kepek [1, 189 6.].

Martepuangap meH agictep. [Negarorvkansik 3epTTeynepain, kentereH 6arbITTapbIHbIH, ipreni xaHe
kongaHb6anbl cunatbl 6i3gi neHapanblk MacenenepaiH keH crnekTpiHe eHyre maxoyp etegi. OnapgblH, Gipi
Kasipri 3aMaHfbl OKbITY KypangapblH 93iprey »xaHe XeTingipy 6onbin Tabbinagbl. Kasipri kesge ocbl MaceneHi
WwewyaiH e3eKTi acnekTici aknapaTTblk-KOMMYHUKaUMANbIK TEXHOMNOrnsaNnapabl — 3neKkTpoHablk Ginim 6epy
pecypctapbiH (3BBP) kongaHy Herisinge Kasipri 3aMaHfbl OKy MaTepuangapblHblH, KELWeHiH Kypy 6onbin
Tabbinagbl. MNegarorvkansik 3epTTeynepain kentereH 6arbITTapbiHbIH ipreni xxaHe kongaHbansl cunatbl Gi3ai
noHapanelk npobnemanapablH KeH CnekTpiHe eHyre maxbyp eteai. OnapgbiH Gipi kasipri 3aMaHfbl OKbITY
KypangapblH a3ipriey eHe XeTingipy 6onein Tabeinagel. Kasipri kesge ocbl npobrnemMaHbl WeLyaiH e3eKTi
acnekTici aknapaTTblK-KOMMYHUKaUUANbIK TexXHonornsnapabl — aneKkTpoHAablk OiniM Oepy pecypcrapbiH
(OBBP) KonpaHy HerisiHae Kasipri 3amaHfbl OKy MaTepuangapblHbiH, KELLeHiH Kypy 6onbin Tabbinagbl.

Bip kafblHaH, KapKblHObI Oambin Kene xaTtkaH IT-TexHonornsnap meH 6Ginim 6epy cananapbiH
OipikTipy negarorvkanblk Ginim 6epy KypangapbiH "“kaHapTyfa", OHbl Kasipri 3aMaHfbl GanaHbiH kabbingay
epeKkwenikTepiHe oaHe 3amMaHayn OWNanTblH XOHEe >XYMbIC iCTENTIH TynekTepai Aasprayfa apHanfaH
OIeyMeTTIK TancbIpbiCKa XakblHOATyFa MyMKiHAIK 6epeai. EkiHWwi XafbiHaH, I T-texHonoruanapabiH KeH Tex-
HUKanblK MyMKiHAIKTEPi MeH kpeaTuBTiniri 6inim 6epy KaXeTTinikTepi cTaH4apTThl EMEC LeLiMaepai KaxeT
eTeTiH Gananapfa apHanfaH OKbITY KypangapblH a3iprney MiHOETTepiH TuiMAi wewyai kamTamachl3 ete
anagpl. bipkatap xbingap 6omnbl oTaHabIK FeinbiMAa 6iniv 6epyai aknapaTtTangblipy canacbliHAa, OHbIH iWiHAe
apHaubl 6inim Bepy KaxeTTiniKTepi YLUiH 3epTTeynep Xyprisinyae.

Ty3eTy-gambiTy MiHOETTEpiH Wewy yuwiH IT-TexHonornsnapgpliH, Giperei MyMKiHAIKTEPIH navagana-
HyZblH, OPbIHAbINbIFLI MOcCenenepi keTepineai, 6inim anyna epekwe KaxeTTinikrepi 6ap 6ananapra apHanfaH
OBEBP xobanay xeHe nanganaHy Tacingepi asiprneHeai, 6ananapabli apTypni caHaTtTapbl ywiH OBBP ky-
peinagbl (U.B. bonbwux, E.J1. loHyaposa, 3.M. KopayH, T.K. Koponesckas, O.W. KykywknHa, C.B. KygpuHa,
JI.P. NnayHosa, 3.A. PenuHa xoaHe T1.6.). CoHbIMEH KaTap, KoMMboTepdi apHanbl 6inim 6epyae kongaHygbiH
Heriari apTbIKLWbIbIKTapbl TYKblpbiMAanaapbl, onapra MblHanap »xartagsbl [2, 6. 17]:

v\ MyMKIHAir wekTeyni 6ananapgblH  MaHUMNyNAUMAnbIK-isgectipy Gencenginirive Genimainirive
CYWEHY apKblbl iC-OpeKeTKe bIHTanaHabIpyabl apTTbipy;

v' pecTypni xaraanaa 6anaHbiH kabbingayblH enecteTy MyMKiH eMec 00bekTinepai Moaenbaey;

v/ aKbIn-o xaHe NpaKTuKanblK ic-apekeTTepai YpeTyaiH TiMai xxargannapbiH xacay;

v/ OKy NPOLECIH KOCbIMLLIA KeMEKLLi KypanaapMeH, TipeKTEPMEH oHe T. 6. kaMTaMachI3 eTy.

Kes-kenreH Gacka fbinbiMM MaceneHi wewy cusktel, OBBP gambITy mnaescbl anfbiwaptrapabl
Tangayaobl KaXeT eTefi. Opi Kapaifbl apekeTTepAiH, epekleniriH aHbIKTanTbIH XYWenik anfblluapTrapra
MblHanap xartagbl:

v\ MyMKiHZiri wekTeyni 6ananapabib, 6inim 6epy XyheciHaeri earepicTep; oKy — >KeTeKLi KbI3MeTTiH
epekwe Typi peTiHae;

v/ aknapaTTbl kabbingay MeH eHAeyAiH epekwenikTtepiH; MyMmkiHairi wekteyni bananap enemi
OelMHeCIHIH, 63iHAiK epeKLeniriH;

v IT-TexHoNorvsiHbIH Aamy AeHrefi

ApHaiibl 6inim 6epyne apHanbl 6inim 6epyae AKT-Hbl KongaHy KesiHge Ty3eTy MiHOETTepiH TaHaayFa
©enrini 6ip Tanantap 6ap (Cynba 1).
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Cynba 1

ApHanbl 6inim 6epyae AKT-Hbl nanganaHy 6apbicbiHAa Ty3eTy
MiHAEeTTepiH TaHAayFa KoMbIaTbIH TananTtap

v KomnbtloTeprik TexHomnorusiHbl kongaHban Ty3eTy MacenenepiH lWely KWblH HEMece ic Xy3iHae
MYMKIH emec.

v' Kpicka Mep3imae KaxeTTi Ty3eTy oHe 6inim 6epy acepiHe KOmn KeTkisy.

v' BanaHblH, OKyFa [ereH Xofapbl yaxaeMerik AanbiHObIFbIH AAMbITY.

v Celney xeHe Tingik KypangapablH Kasipri »kafganblHa, cOoHAan-ak OHblH, ©3eKTi AaMy anmarbliHa
CorKeC KemneTiH TancblpmanapdblH Kypaeninik OeHreniH Tanday apkbifbl Ty3eTy npoueciH dapanay
MYMKiHAIr.

ApHaiibl 6inim ©6epyre apHanfaH KOMMbIOTEPNIK TEXHONOTMANAPAbLIH, epekLueniri — onap byabinbicTap-
Obl TY3€eTYAiH FbINTbIMW HETi3genreH afictepiHe cyneHeni, 6ananap AamybliHbIH Xannbl 3aH4bINbIKTAPbl MEH
epekLlenikTepiH eckepegi.

KomnbloTepnik TeXHONMOrusAHbl KonpgaHaTtbiH op cabak Kypaeni, afHuM BanaHblH Xeke MYMKIHAIKTepi
MeH 6inim Bepy KaxeTTinikTepiHe cankec KeneTiH OBCTYpni XoHe KOMMbIoTepnik Ty3eTy KypangapblHbiH
OHTaWnbl ynnecimi.

ApHanbl 6inim 6epyne aknapaTTblk TEXHONOrMAnapabl KongaHyablH Herisri MiHgeTTepi:

1) oKy npoueciHOe 3amaHayu aknapaTTblK TeXHonorusnapgael nanganadHy HerisiHge mamadgapgpl
Jasipnay canacblH apTTbIpy;

2) oKbITyAbIH 6enceHAi agicTepiH KongaHy, OKy KbI3METIHiH, LUbIFapMaLUbIfbIK XoHe UHTENNeKTyanablK
Kypamgac 6enikTepiH apTTbIpy;

3) 6inim Gepy KbI3METIiHIH apTypni TypnepiH (OKy, 3epTTey XxaHe T. 6.) HTerpauusinay;

4) peHcaynblk MYMKIHAIKTEPi LWeKTeyrni 0anaHblH XeKe KaXETTiNiKTepiHe OKbITYAblH aknapaTtTblk
TexHonoruanapbiH 6enimaey;

5) 6inim anyLwbIHbIH TaHbIMAbIK KbIBMETIH XXaHO4aHAbIpyFa biKnan eTeTiH OKbITYAbIH XaHa aknapaTTblK
TEXHONMOrMANapbIH a3iprney >aHe Kocibu KbiaMeTTe TUiMAi KonpaHy ywiH uHgopmatvka Kypangapbl MeH
aAicTepiH urepyre bIHTanaHabIpyabl apTTbIpy;

6) okyaarbl y3aikci3aik neH cabakTacTbIKTbl KaMTaMachI3 eTy;

7) KalWbIKTbIKTAH OKbITYAbIH aKnapaTTblKk TEXHONOrMANapbiH a3ipney;

8) oKy npoueciH bargapnamanblkK-a4icTeMenik kamTaMachI3 eTydi XeTinaipy;

9) eptypni OeniHgeri MamaHgapObl apHavibl KoCiNTiK gadpnay NpoueciHe OKbITYAblH, aknapatTbiK
TEeXHONormsanapbIH eHridy 6onbin Tabbinagbl.

ApHaiibl 6inim 6epy XXyneciH aknapatTaHablpyablH, MaHbI3abl MiHOETTEpPIHIH Oipi 6onalakK MaMaHHbIH
aKnapaTtTblKk MOOEHMETIH KanbinTacTblpy 60mnbin Tabbinagbl, OHbIH KanbinTacy AeHreni aHblKkTanaabl:

- OipiHwigeH, aknapaT, aknapaTTblK NPpOLeCcTep, ModenbAep MeH TeXHooruanap Typansbl 6inim;

- eKiHWigeH, op Typni Kbl3MeT TyprepiHge aknapaTTbl eHdey XoHe Tangay Kypangapbl MeH
aAicTepiH KonaaHy Aafablniapsbl;

- YWiHwWigeH, kacibu (6inim 6epy) KpI3ameTiHAE 3amaHayu aknapaTtTblK TEXHOMNornsnapabl KongaHa
Ginyimen;

- TepTiHWIAEH, aknapaTTbIK XXYWEHIH allbinybl peTiHae aneMHiH AyHUeTaHbIMAbIK Ke3kapachl.

ApHanbl 6inim 6epyge aknapatTbik TeEXHONornsnapael kongady bipkatap npuHUMnTepre HerigenreH.
OamybiHga aybiTkynapbl 6ap 6ananapabl Tepbveneyge Gananap AaMybiHbIH Xannbl 3aH4bIIbIKTApbl MEH
epeKLIenikTepiH, apHanbl OKbITyAbl Kypy IOMMKacbiH XoHe apHaivbl AWAAKTUKaHbIH Herisri npuHUMNTEpiH
€CKEepETiH apHalbl aknapaTTblK OKbITY TexHonorusnapbiHa 6acbimgplk Oepinegi. MamaHngaH-gbipbiFaH
aKnapatTblK TexHonoruanapgsl kongaHy 6anaHblH KOMMbOTEPAI OHbIH Xac MypgenepiHe, Aamy AeHreuriHe
XXOHe OKy KeseHAepiHe CalKkec KeneTiH ap Typni MasMyHAbl iC - SpPEKeTTiH Kypanbl peTiHae AambiTy4blH
wapTbl 60nbIn Tabbinags! [3, 6. 66].

OamybiHoa aybiTkynapbl 6ap 6ananapra apHanmaraH KomnbtoTepnik Gargapnamanap 6ananapgbli
Xannbl xeHe xannbl 6iniMm 6epy KaxeTTiniKTepiH eckepe OTbIpbIM, onapabl OKy npoueciHae KongaHyabiH
apHaWnbl aaicTepiH xacay XafaariblHoa apHanbl OKbITYAa KONAaHbINybl MYMKIH.

Binim 6epy mekemeciHiH aknapatTbik-0inim Gepy opTacbl eMipnik Ky3bIpeTTiNnikTi KanbinTacTbipyabl,
aneymeTTeHyAi xaHe T. 6. Koca anfaHga, myrefek 6ananapgblH epekwe 6inim 6epy KaxKeTTinikTepiH eckepe
OTbIPbIN >KacanfaH TexXHOMOrusANblK KypangapgblH (KOMMbloTeprep, Aepekkopnap, KOMMYHUKaUUSbIK
apHanap, 6argapnamanblk eHIMOEep) XMbIHTbIFBIH KaMTybl; MYMKIHAIM WekTeyni 6ananapablH, epekwe Oinim
Oepy KaXeTTiNiKTepiH eckepe OTbIpbIN, aknapaTTblk ©3apa 9PeKeTTEeCYdiH MBAEHUN XaHe yMbIMOACTbIpYyLUbI-
nbiK doopManapbl; aknapaTTbik-KOMMYHMKauuanblk TexHonoruanapabl (AKT) kongaHa oTblpbin, Oinim anyna
epekLle KaxeTTiniktepi 6ananapabl OKbITYAbIH, 4aMbITYLUbl XXoHe Ty3eTy MIHAETTepiH wewyaeri 6inim 6epy
npoLeciHe KaTbicylubinapabiH Ky3blpeTTiniri; AKT kongaHyabl cynemengey KblaMeTTepiHiH 6onybl.

3epTTey HaTUXKenepi xaHe Tanaay. biniv anyga epekwe kaxertTiniktepi 6ap 6ananapabiH, 6apnbIk
caHaTTapbiHbIH GiniMm Gepy >XyneciHOe MeKTen acblHa AewiHri 6ananap MeH MeKTen okyllblfapblHa
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apHanfaH >xannbl 6inim ©OepeTiH KomnbioTepnik 6Gargapnamanap kongaubinagbl. OnapgblH  KenwiniriH
nanganaHy agictemeci apHanbl 6erimaenygi kaxer eTeai.

ApHanbl 6inim 6epy xyreciHaoe AKT asipney xeHe eHridy xonblHAa Typni kegeprinepai eHcepyMeH
DannaHbICTbl KUbIHABIKTAP TyblHAAKAbI:

— apHaubl Oinim G6epyae AKT-Hbl KOngaHydblH MaHbI3AbbIFbIH TyCiHOeyae xaHe Oaranamayga
KepiHeTiH aneyMeTTik Macenenep;

— naviganaHy YLiH KaxeTTi apHavibl 6iniM MeH gargbinapgbiH 6onmMaybl Hemece 6onmaybl kesiHge
KepiHETIH Ky3blpeTTinikrep;

— [amy epekweniktepi 6ap agamgap ywiH 6inim  Gepygeri
pecypcTapblHbIH XeTKiNiKci3giriHeH TyblHAaFaH 9KOHOMUKanbIK Macenenep

— KbpIMBaT apHamnbl kOMNblOTepnik 6argapnamansik xoHe annapaTTblK Kypangapgbl catbin anyfa
apHanfaH Kapaxar.

binim anyna epekwe kaxeTTinikrepi 6ap 6ananapgbl okbiTyaa AKT kongaHyablH Heriari 6arbITTaphbl:

1) xxaHa matepuangpl 6asHaay kesiHge — 6inimai Bu3yangay (4eMOHCTpaUMANblK-3HLMKIONeaNANbIK
b6argapnamanap; Power Point npeseHTauusanap 6argapnamMachi);

2) okpITy DaFgapnamanapbliH naganaHa oTbIpbin, BUPTYanabl 3epTXaHanblK XXyMbICTapAbl XKYpPriay;

3) GasnganraH maTepuangbl OekiTy (TPeHUHr — Typni OkpITy Oafgapnamanapbl, 3epTxaHanblk
XYMbICTap);

4) bakpinay xaHe Tekcepy Xyneci (baranaymeH Tectiney, 6akpinay 6argapnamanapsbi);

5) okywbiInapapblH 63iHAiK XXyMbicbkl («Penetutop» TMNTI OKbITY Oargapnamanapbl, SHUMKNONeaManap,
AambITy 6argapnamanapsl);

6) cbiHbIN-cabak xyneciHeH 6ac TapTy MymkiHZiri BonfaH Xarganga: HoTwxkeciHge Web-6ettepai
Kypy, TenekoHdepeHuusanap eTkidy, kasipri 3amaHfbl VIHTepHeT-TexHonoruanapabl navganaHy 6onaTbiH
xobanay agici 6olbIHLWAa NHTerpauusnaHFad cabakrap eTkisy;

7) OKYLWbIHbIH HaKTbl TaHbIMAbIK KabineTTepiH (3eliH,ecTe cakray, onnay xaHe T1.0.) XaTTbIKTbIpY.

ApHanbl 6inim 6epyae aknapaTTblK TEXHOMNOrMANapAbl KonaaHyablH MaHbi3abl KOMIOHEHTTEPIHIH, Oipi
— Oargapramarnan OKpITy.

bargapnamanan okblTy — Oyn oKy KypanbiH (KomnbloTep, 6afgaprnamManaHnfaH OKymblK, KUHOXAaTTbIK-
ThIPFbILL X8He T.6.) KongaHa OTbIpbIN, OKy MatepuarbiH Urepy.

barpapnamananfaH oKy Martepuanbl — Oyn Genrini 6ip norukanblk peTneH GepinreH oKy aknapa-
ThIHbIH (Kagpnap, danngap, kagamaap) canbiCTblpMmanbl Typae a3 6enikrepi.

binim anynoa epekwe kaxeTTiniktepi 6ap Gananapgbl apHamnbl OKbITyAa KongaHyra 6onaTbiH OKy
bargapnamanapbiHbiH, YW TypiH 6enyre Gonafgpbl: Cbi3bIKTbl, TapMakTan-FaH xaHe GenimaenreH, onapablH,
KemeriMeH Kasipri MektenTe Gargapnaman oKbITy Npoueci Kypblinabl.

kasipri 3amanfbl AKT; kapXbl

Cynba 2

Binim anyna epekie KaxeTtTinikrepi 6ap 6ananapabl apHainbl
OKbITyAarbl OKbITY bafgapnamanapbiHbIH Typrepi

CbI3bIKTbl

TapmakranfaH

BenimpenreH

ChbI3bIKTbl OKbITY OaFgaprnamackl — 6yn
Gaprblk OKy Martepuanbl TofblKTan
NoHAi KAMTUTBLIH CEMaHTMKanbIK Biprik-
TepaiH, («benikTep») petTinirive Geni-
HeTiH oKy 6armapnamacsl. byn «Genik-
Tep» epekwe Oinim Gepy KaxeTTi-
nikTepi 6ap OKyLWbIHbIH MYMKIHAIMHLLE
a3 kateniktep xibepyi ywiH a3 6onybl
Kkepek. Op «benikTiH» coHpliHOa 6a-
Kblnay TancbipManapbel opblHAanagbl,
Gipak «bGeniktepai» 3epTTey TopTibi
OCbl TancbipmanapiblH HaTuxenepiHe
GavinaHbICTbl eMecC.

TapmakTtanfaH okpITy 6argapna-
Macbl — CbI3bIKTbIK HyCKadaH
epeklieneHeni, ewTkeHi 6Gakbl-
nay TancelpManapbiH opblHAAy
KesiHge OypbIic xayan Gepinve-
reH afgamga geHcaynblfbiHbIH
lwekTeyni  MymkiHgiktepi  6ap
oKkywblfa 6akpinay Tanceipma-
CblH OpblHAAyFa MyMKiHAiK Bepe-
TiH KOCbIMLIA aknapat Gepinyi
MYMKiH.

BenimpenreH okpiTy Garpap-
namacbl — Genrini 6ip karte-
nikTep CaTTi OKy YLUiH KaxeT
pereH Oomkamfa Herisgen-
reH, siFHK, erep epekLue Ginim
any KaxetTiniri 6ap oKyLbl
DapnblK TanceipManapabl ka-
Teci3 opblHOaca, oHAa OKbl-
TyablH 8cepi a3 6bonagbl.

JKibepinreH kaTenep caHbl Kenecigen KongaHbinaasbi:
a) erep katernep nambi3bl Genrini Gip AeHremgeH TOMEH Tycce, OHOA OKY XXYMbICbIHbIH, AEHremi

aBTOMAaTTbl TYpAE apTagbl;

Cynba 2 xanfachl

9) kaTenep nambi3bl Genrini 6ip AeHrenaeH kofapbl BONFaH Ke3ge KMbIHObIK A9pexeci aBToMaTThbl

TypAe TemeHaenai.
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Kasipri yakpiTTa KOMMbIOTEPSK TEXHMKaZaH epekwe Oinim any kaxetTiniktepi 6ap 6Ginim anybiHa
Keneci Herisri 6arbiTTapabl 6enin kepcety bonagbi:

— OKbITY NMPOLIECIH XeTingipeTiH, OHbIH, canacbl MeH TWiMAINIriH apTTbipaTbiH GiniM anyga epekiwe
KaxeTTinikrepi 6ap 6ananapabl OKbITY Kypanbl peTiHae KOMMNbIOTEPITiK TEXHUKaHbI NanganaHy;

— WHKITIO3UBTI Oinim Gepy >argambiHOAA KOMMbIOTEPNIK TexXHonorusnapabl OKbITY, ©3iH XXoHe
WbIHABIKTBI TAHY Kypanbl peTiHae nanganady;

— 3epTTey oObeKTIiCi peTiHae KOMMNbIOTEPAi XoHe 6acka Aa 3amaHayu aknapaTTblK TeXHonoruanap
KypangapblH KapacTbIpy;

— 6inim anyga epekiwe KaxeTTinikrepi 6ap 6anaHblH WbiFapMallbifbiK gamy Kyparnbl peTiHae XaHa
aknapatTblKk TEXHONormsanap KypangapbiH nanganasy;

— Gakbinay, Ty3eTy, TecTifney XoaHe NcuxogmuarHocTuka npoLecTepiH aBTomaTTaHablpy Kypanbl pe-
TiHOE KOMMbIOTEPNIK TEXHUKaHbI NanaanaHy;

— nepgarorukanblk TaxipubeHi, agicTemernik xxoHe oKy aaebueTiH yCbiHYy MakcaTbiHOAa aknapaTTblk
TexHonoruanap KypangapblH nanganaHy HerisiHae KOMMyHuKauusanapgbl yMbiMgacTbeipy;

— 6inim anypa epekwe KaxeTTinikrepi 6ap 6ananapgblH 60C yaKbITbiH YWBIMOACTLIPY  YLUiH
3amMaHayv aknapaTTblK TEXHOMorusanap KypangapbiH nanganaty;

— Kasipri 3amaHfbl aknapaTTblK TEXHOMNormanap XyneciH nanganady Heriginge 6inim 6epy yibimbl
MEH OKy npoueciH Backapyabl KYLLENTY XoHe XeTingipy.

Kasipri 3amaHfbl KOMMNBIOTEPMIK TEXHOMOMMAHBIH, MYMKIHAIKTEPI MekTen OinimiHiH, yMbiIMaacTbl-
pYyLbINbIK, Nefarornkanblk XXaHe aficTeMernik KaXeTTinikTepiHe anTapnblKkTan cankec kenegi:

— XblNgam ecenTey — aknapaTTblH Kes3-KenreH TYPiH Xblngam >XeHe Aan Typrengipy (caHabik,
MOTIHAIK, rpadukanbik, OblObICTLIK XaHe T. 0.);

— TpaHcablocepnik — KOMMNbIOTEPAIH aknapatTel Typni cdopmaga kabbingay xeHe 6epy kabineti
(TricTi KypbinFbIap 6onfFan Xxarganga);

— KoMOMHaTOpMbIK — aknapaTTblH YIIKEH KenemiH ecTe cakray, caktay, KypbiibiMAay, cypbintay,
KaXXeTTi aknapaTtTbl Te3 Taby MyMKiHAri;

— rpadukanblk HYCKaymnblK — ©3 XYMbICbIHbIH, HOTWKENEPiH HaKTbl KOPHEKi TYpAe YCbiHY (MaTIHAIK,
ObIObLICTBIK, CypeT TypiHae xaHe T. 6.);

— Mogenbaey — HakTbl 0ObekTinep MeH KyObinbiCTapAblH, aknapaTTblK MoAenbaepiH (COHbIH iWwiHae
AvHamMuKanbik) Kypy.

KomnbtoTepdiH, atanfaH MyMKiHAIKTepi Myregek 6anaHblH Xeke 6acbiHblH, anfallkbl KanbinTacyblH
KaMTamachbl3 eTyre faHa eMec, COHbIMeH Oipre OHbIH KabineTTepiH aHblkTayra, AambiTyFa, 6inim MeH
Aarablnapabl TONbIK Urepyre KaxeTTi )Karaannap xacayra biknan eTyi MyMKiH.

CabakTblH Ke3eHaepiHae, Heriari oky acepi MeH backapy KomnbloTepre OepinreH kesae, 6inim anyna
epeklle kaxeTTini 6ap 6anaga isgey makcaTbiH TYCiHy, OypblH 3epTTenreH Ginimai 6enceHai Typae kebenTy,
JaviblH Ke3fepaeH XeTiCNenTiH GiniMmai TONbIKTbIpyFa Kbi3bIFYLUbINbIK, ©34iriHeH i34ey CUSKTbl KacueTTepain
KyObInbICbIH Oankayra, Ty3eTyre MyMKIHAIK anagbl. byn myfanivre okylwbinapablH OKyFa LblFapMallbliblK
KeskapacblH OipTiHOen AambiTy XaHe Gackapy GovbiHWa e3 Kbi3aMeTiH xobanayra MyMkiHAiK 6epegi [4, 6.
104].

Oky ic-opekeTTepiH Tekcepyre apHarnfaH cTaHgapTTapgbl YCbiHYy (OKy TancbipManapbl Hemece
KOMMblOTepnik Gargapnamanap apkpinbl), kateniktepgiH cebentepiH Tangay 6iniM anyga epekwe KaxeT-
Tiniktepi 6ap 6anara OipTiHOen e3iH-e3i HGakblayFa xeHe OKy-TaHbIMAbIK iC-opeKkeTTepai e3airiHeH Ty3eTyre
MYMKiHA K Bepegi.

KomnbloTepnik TexHonorusnapabl npakTuKanblk iCKe acblpy XoHe aknapaTTaHablpyAblH, Keneci
KeseHaepiHe kely KomnbloTepnik Gardapnamanapgbl Kypy YLWiH >Xeke noHAaepdiH Mas3MyHbliH TaHdayMeH
GannaHbicTel. Bargapnamanblk xxacaktaMma MHKN3MBTI 6inim 6epy XyMeciH, KonaaHbICTarbl OKy »OcMnapblH
KepceTyiMeH KaTap MEKTENTIH OKy »KocrnapbIMeEH yakbITbiHAA OalinaHblCTbl 6onybl Kepek.

Ocbinanwa, 6yn xafFganga XeTekwWi FeinbiMu-agictemMenik macenenepaid 6ipi mextente 6inim 6epyre
KaTbICTbl Kasipri 3aMaHfbl OKy (aknapaTTblK) TEXHoMorMsnapblH xobanay sgicHamacbkiH Kypy Gonbin Tabbl-
nagbl. KomnbloTepnik oky Oafgapramanapbl e30epiH keke KommnbioTepriep nawga 6GonfaH kesge 70-wwi
XbingapablH, 6acbiHga OKbITY Kyparbl peTiHae xapusnagpbl, 6ipak ani kyHre geniH onap xannbifa Gipoen
TaHbINIFAH XXoHe «3aH4acTbipbifiFaHy» atayFa me emec. EH >xui kesgeceTiH TyxblpbiMaap: 6argaprnamarnbik-
apictemMenik KelweH, OkbITy Gargapriamanapbl, OKy MakcaTbiHOafbl 6argapnamanbik Kypangap, 6akbinay-
oKkbITY Garaaprnamanapbl xaHe T.6..

AKnapaTTblK TexHonornsnapga KoMnbloTepnik AamblTy Gardapnamanapbl (COHbIH iWwiHAe runepma-
TiHAIK, MynbTUMeauna, 3uaTKeprik xaHe T.6.) epekwe opblH anagbl. MyHaan Gargapnamanap ogeTTe exi
pexvmMmae — aknapaTTbiK-aHblKTaMarblK xaHe Dakblnay-oKbITy peXXuMiHae okyFa MyMKiHZIK Oepefi.

AknapaTTblK-aHbIKTaMarnblk pexum 6acna matepuarnbsiMeH, ayamo xeHe OelHe xasbanapmeH Gipre
OKy MaTtepuarnbiHa KoM XEeTIMAINIKTI KEHENTY XaHe XeHinaeTy, OKy mMaTepuanbiH bliHFaWnbl XaHe BuU3yanapbl
Kypbinbimaay ywiH 6enceHai kongaHbinagpl.
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Bakpbinay xaHe OKbITY pexmnmi KalbIKTbIKTaH OKbITY KesiHOe e3iH-e3i TecTiney ywiH ge, angbiH-ana
Hemece apanblK TeCTiney yLWiH Ae KeHiHeH KongaHbinagpl.

OambiTywbl koMnbloTepnik 6argapnamanapabld Makcatbl — 6inim anyfa epekwe KaxeTTiniri 6ap
Bananapga 6inim, 6inik, gargbinapdbl KanbiNTacTblpy >k8He onapAbl negarorvkanblk guarHocTukanay
NpoLeciH oHTannaHabIpy.

Binim anyna epekiwe kaxeTTiniri 6ap 6ananap ywiH 6inim 6epy opTacbIHbIH, XeTEKLi karngacbl — 6yn
ap OanaHbIH MHOUBMAOYanAbl epekLwernikTepiH eckepe OTbIpbIN, MKEMAi KarhTa KypblnbiMaay apKbiibl ap Typhi
caHaTtTarbl bananapgblH XXeKe KaXeTTinikrepiHe bevimaenyre gavbiH 6onybl.

binim anyna epekwe kaxeTTiniri 6ap 6ananapra apHanfaH 6inim 6epy opTackl Kes-kenreH 6anaHbl
OKbITYFa, Topbueneyre xaHe Xeke AamyblHa KYHAbIbIK KaTblHACHI XXYNECIMEH, onapablH, 6iniM anyblH yibIM-
[acTbIpy YLiH peCypCcTap XUbIHTbIFbIMEH (Kapaxkar, iLLKi )XoHe CbIpTKbl XXafaannap) cunatranagbl.

MeparornkanblK V>KbIMHBIH, TMIMZi )KYMbIC KepCeTKiluTepiHiH 6ipi 6inim anyga epekwe kaxetTiniri 6ap
fana ywiH oKbITy MeH TopbueneyaiH apHavibl XafgannapblH xacayfa ukeMAi, gapanaHfaH Tocin 6onbin
Tabbinagbl. byn Tacin, eH angbiMeH, 6iniM Gepy opTacbiH Kypyda xesHe myregek GananapgblH apTypni
CcaHaTTapblHblH, KaXeTTiNikTepiHe cankec keneTiH apHamnbl 6iniMm Bepy >karganna-pbiH Xacayga KepiHegi.
Bapnbik 6ananapgblH Ncnxoduamkanblk epeklenikTepiH eckepe OTbIpbIn, onapablH, 6iniM anybl yLWwiH XaH-
XaKTbl XXaraan xacaygbl AeHcaynblk MyMKIHOIKTepi wekTeyni 6ananapgbid 6inim any KyKbIFblH icke acbipy
canacblHAarbl Heri3ri MiHgeT peTiHae KapacTbipFaH XKeH.

KopbITbiHAbI. [leHcaynblk MyMKiHAIKTEPi wWekTeyni 6ananapra mektente Oinim Gepyai matepwan-
OblK-TEXHMKANbIK KaMTamacbl3 €Ty >Xannbl faHa eMec, COHbIMeH bipre >kannbl AeHcayrnblKk MYMKiHAIKTEpI
wekTeyni 6ananap TOObIHbIH X8He 8p caHaTTblH epekwe Ginim bepy KaxeTTinikTepiHe >kayan 6epyi kepek.
OcbifaH GannaHbICTbl MaTepuangbik-TEXHUKANbIK kamTamMacbl3 €Ty KypblUibIMblHOA apHanbl Tanantap
KepceTinyi Kepek:

1. binim anyga epekwe KaxeTTiniri 6ap 6ana okKUTbIH KEHICTIKTi ybIMOacTbIpYy.

2. OKpbITYObIH YaKbITLLA PEXUMIH YAbIMAACTLIPY.

3. binim anyna epekiwe kaxeTTiniri 6ap 6anaHbIH XXYMbIC OPHbIH YNbIMAACTLIPY.

4. binim anyga epekwe kaxeTTiniri 6ap 6anaHbiH 6iniM anyra biHFAWMAbLI KON XeTiMAiniriH kamTamachb!3
eTeTiH TeXHUKanbIK Kypangap (aCCUCTeHTTIK Kypangap MeH TexHornorusanap).

5. binim anyga epekwe kaxeTTiniri 6ap ©GananapabiH, 9pbip caHaTbl YLWiH TeXHUKanblK OKbITY
Kypangapbl (epekwe 6inim ©6epy KaXeTTinikTepiH KaHaFaTTaHAblpyFa OarbiTTanfaH MamaH4aHOblpbiiFaH
KOMMbIOTEPITIK OKbITY KypangapblH Koca anfaHga).

Hamy 6argapnamanapbl Ncuxukanbelk QyHKUMANapabl, TaHbIMAbIK NpouecTepai, BU3yanabl-MoTopribl
ynnecTipyai, 6ananapablH, XXeke KacuetTepiH aambiTyra GarbiTTanFaH. Oky Gargapnamanapbl MaTemaTtumka,
kasak (opbic) Tini, 90ebun oKy >xoHe T.6.60MbiHWA OKy iC-9pEKETIHIH AarabinapbiH KanbiNnTacTblpyFa biKnan
eteqi. TyseTy Gargapnamanapbl KOMNEHCaTopnblK AardblnapAbl KanbiNTacTblpyFa, eMipdiH, NpakTuKanblK
MacenenepiH wewyae GanaHblH Toyencisgirii AambiTyFa biknan etefi, COHbIMEH KaTap MyraniMmre Ty3eTy
XOHe JaMbITy >XYMbICTapblHbIH, 8pTYpni 6arbiTTapbl 6orbiHWAa Biniv anyga epekie KaxeTTiniri 6ap 6anaHbiH
Binimi, 6iniri MeH garabinapbiHbiH KanbiNTacyblH AMarHOCTUKanayfa MyMkiHaik 6epeai.
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NOBbIWEHUE KAYECTBA OBYYEHHOCTU CTYOEHTOB
NOCPEACTBOM KBAITMUMETPUYECKOI'O NOAXOOA

Enuzaposa E.N., cmapwuli npenodasamernb Kagedpbl npogheccuoHanbHoU nod2omosku U
yrnpaesneHus 8 rpasooxpaHumersHol cchepe OIAQY BO «OYpl'Y» (HUY), Poccus, e.YensabuHck.

B 0aHHOU cmambe paccmampueaemcsi pe3yibmam KeanuMempu4eckoz2o conuxeHuss 8 0bydyeHuU ¢
KpedumHol cucmemoli. Packpbigaemcsi 8CECMOPOHHE MOHUMaHUEe Kameaopuu «Kadecmeo» U Kak hyHOa-
MeHmMarsbHO20, CUCMEeMHO20 orpedesieHuUsi coyuanbHOU cucmeMbl, U Kak cocmassnsou,as MeHeoXMeHma
Kadecmea, U Kak pe3ynibmam O0b6y4YeHusl, KaK peweHue Hay4HbIX U Op2aHU3aUUOHHbIX rpobrem keasnu-
mMempu4eckoz2o obecriedeHusi rnpouyecca obydyeHusi. [lokasaHbl ycrogusi co3daHusi U nocnedyruezo
ahbekmueHO20 DYHKUUOHUPOBAHUSI CUCMEM OUEHKU Kadecmea Oby4YyeHUs, makxe CO8PEeMEHHbIe,
Haubonee Yacmo ucronb3yembie nodxodsl npu paspabomke npobrem oueHuUBaHUs Kadecmea oby4YeHus 8
gy3e. Ha ocHose meopuu oueHKU Kadyecmea (Keanumempuu), meopuu Kadecmea u meopuu yrnpasieHusi
Kayecmeom paccMampusaemcsi ka4ecmeo obpasosaHusi Kak ghuriocoghckasi kKamezopusi u nedazoauyeckasi
npobriema. Packpbigaemcs uenecoobpasHOCmb pPacCMOmpeHUst Kadecmea O0Oy4YeHUsI He MOMbKO Kak
pesynbmama, HO U Kak ycriosusi, U KaK fpouecca 8 ycriosusix nepexoda Ha Hosyr hunocoguio obpa-
308aHUsI — JIUYHOCIMHO-OPUEHMUPOBaHHYI0, 20e Ha nepedHull nnaH ebidsuzaomcsi IMOUUOHaIbHoe U
coyuarnbHoe passumue o0by4aroulecocs, yposeHb CEHOPMUPOBAHHOCMU Yy He2o UEeHHOCMHO-OpueHma-
UUOHHOU cghepbl. Ha ocHoee aHanu3a cOeraH 861800 O pacCMOmpeHUU 0byYyeHUsT Kak coomeemcmeausi oby-
YeHHOCmMU cmydeHmo8 MniiaHUpyeMbiM pe3ysibmamam, KaKk COOMHOWeHUe Uernu U pesynbmama, Kak mepa
docmukeHus uerned.

Knroyesbie criosa: keanumempudeckuli nodxod, kadecmeo oby4eHusi, obpaszosaHue, oyeHusaHue,
obyyeHHocmb cmydeHma.

KBAIIMMETPUANDBIK TOCINAEME APKblJibl CTYOEHTTEPAIH BUJTIM Ay CANACbIH APTTbIPY

Enuszaposa E.N., Pecel, YensbuHck K., "IOYpl'Y" JXBK® KykbiKk Kopray canacbiHOafbl Kacibu
OalibIHObIK XoHe backapy kagheOpachbiHbIH afa OKbIMYWbIChI.

byn makanada kpedummik xyliemMeH OKbimyOarbl KearluMempusisiblK XakblHOacyOblH HOMUXeECH
Kapacmbipbinadsl. "Cana" kameaopusiCbiH arieyMmemmik XyUeHiH ipaeni, Xyuenik aHbikmamach! pemiHoe Oe,
cana MeHeOXXMeHMIHIH Kypamodac besiei pemiHOe de, OKbimy Hamuxxeci pemiHOe Oe,0Ky MPOUeciH Kearsu-
mMempusinbiK KamMmamachl3 emyOiH FbifibIMU XOHe YUbIMAacmbIpyWbIfbIK MacenenepiH wewy pemiHoe xaH-
JXakmbl myciHy awbinadbl. Okbimy canacbkiH bararnay XyUecCiH Kypy XoeHe o0aH api muimOi Xymbic icmey
wapmmapsi, coHOal-ak XKOO-0a okbimy canacbiH 6aranay npobriemanapbiH 83ipaey kesiHde Xui Konda-
HblnambiH 3amMaHayu macindep kepceminzeH. CanaHbl baranay meopusicel (Keanumempusi), cana meopusi-
Cbl XX8He carnaHbl backapy meopusichbl HeaiziHOe binimM canackl ¢huriocogbusifibiK Kameaopusi XoHe nedazoau-
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KarnbIK Macerne pemiHOe Kapacmbipbinadsbl. binim bepy canacbiH mek Homuxe pemiHoe FaHa eMec, COHbIMEH
Kamap xardali pemiHOe Oe, binim 6epydiH xaHa dunocogpusicbiHa — mysFara barbimmarfaH, Oinim
arnywbiHbIH 3MOUUOHarObl XoHe arieymemmik damybi, OHbIH KYHObINbIK-bardapribiK canacbhiHbIH Karbirnmacy
OeHeelii andbiHfbl Kamapfra WhbiFrambiH ripouecc pemiHde KapacmbipyObiH OpbiHObIIbIFLI awbliadsl. Tanday
Hezi3iHOe oKydbl cmydeHmmepdiH XxocnapraHFaH Hamuxernepae calkecmiai, mMakcam reH HOMUXEHIH
apakambIHachl, MaKkcameka xemy enwemi pemiHoe Kapacmbipy myparibl KopbimbiHObI xacanobi.

TyuiHOI ce3dep: KkeanumempusrblK macindeme, oKkbimy canachi, birim 6epy, baranay, cmydeHmmiH
OKYHbl.

IMPROVING THE QUALITY OF STUDENT LEARNING THROUGH THE QUALIMETRIC APPROACH

Yelizarova E. I., Senior Lecturer of the Department of Professional Training and Management in the
Law Enforcement. Federal State Autonomous Educational Institution of Higher Education “South Ural State
University (national research university)” FSAEIHE SUSU (NRU) Chelyabinsk, Russia

This article examines the result of the qualimetric convergence in learning within the credit system. A
comprehensive understanding of the category "quality" is revealed both as a fundamental, systematic
definition of the social system, and as a component of quality management, and as a result of training, as a
solution to the scientific and organizational problems of qualimetric support of the learning process. The
article describes the conditions for the creation and subsequent effective functioning of systems for
evaluating the quality of education, as well as modern, the most frequently used approaches to the
development of problems of evaluating the quality of education in higher education institutions are provided.
Based on the theory of quality assessment (qualimetry), the theory of quality and the theory of quality
management, the author considers the quality of education as a philosophical category and pedagogical
problem. It reveals the expediency of considering the quality of education not only as a result, but also as a
condition and as a process in the context of transition to a new philosophy of education — personality-
oriented, where the emotional and social development of the student, the level of formation of his value-
oriented sphere are put in the foreground. Based on the analysis, it is concluded that learning is considered
as the correspondence of students' learning outcomes, as the ratio of the goal and the result, as a measure
of achieving the goals.

Key words: qualimetric approach, quality of training, education, assessment, learning outcomes.

BeegeHune. OgHa 13 OCHOBHbIX 3a4a4 pas3BUTUSA Ka3axCTaHCKOro 06pa3oBaHUsA COCTOMT B YCMNELLHON
WHTerpauum B MmexayHapogHoe obpasoBaTternbHOe NpoCTpaHCTBO. B cooTBeTCTBMM C 3TMM [0CyaapCTBEHHOM
nporpamMmmon passuTua obpasoBaHua B Pecnybnuke KasaxctaH go 2020 roga o603HayeHbl MyTU
MoepHU3aUMM HaUMOHanbHOMW CUCTEMbI MHOTOYPOBHEBOIO obpasoBaHusi. B ocygapcTBeHHOM nporpamme
NOAYEPKMBAETCA BaXXHOCTb CO3[aHWUS YCMOBWUWA ANsi akageMUYecKOW MOOWBbHOCTU CTYOEHTOB, MOSHOM
peanusaumm Mx NIMYHOCTHOrO MOTEHUMana, AeKnapupyeTcs Kypc Ha pa3paboTKy BapuaTUBHbLIX NPOrpamm,
obecneyvBaLNX VMHOUBMAYaNM3aumo yd4ebHOW OeATEeNbHOCTU CTYAEHTa, JIMYHOCTHO-OPMEHTMPOBAHHOE
oby4yeHne n BocnutaHne. OOHMM M3 MPUOPUTETOB OAHHOW MPOrpaMMbl SIBMSIETCS MOBbILEHME KavecTBa
MOArOTOBKU NPOECCUOHANTBHO-KOMMNETEHTHOW NIMYHOCTU, KOHKYPEHTOCNOCOBHOIO cneLmanucTa, CnocobHOro
CaMOCTOATENbHO W TBOPYECKM pelatb npodeccuoHanbHble 3ajayvv, OCO3HaBaTb JIMYHOCTHYHO U
O6LLIECTBEHHYIO 3HAYMMOCTb NPOECCUOHANBHON OEATENBHOCTU, HECTU OTBETCTBEHHOCTL 3a €€ pesynbraThl.
Llenbto nccnegoBaHus SBASETCSA NMOMTHOE M BCECTOPOHHEE PACKPbITUE MOHATUS «KavyecTBO» B 06pasoBaHum.

OcHoBHas 4acTtb. CerogHsa kaTeropusi «kayectBo» SBMAsETCA (pyHAAMEHTanbHbIM, CUCTEMHbLIM
onpegeneHmeM coumanbHOM MNOMUTUKN, CTpaTermnm pasBmuTs SKOHOMMUKN CTPaHbl U €€ CoLMarbHOW CUCTEMBI.
AHanua Hay4yHo-negarormdeckon nutepatypsl (B.W. bargenko, B.A. KansHen n C.E. lUnwos, A.H. Manopos,
AW. CybetTo, E.B. AkoBnes n ap.) nokasan, 4To kayecTBo obpas3oBaHMsa kak negarorn- vyeckas npobrnema
paccMaTpuBaeTcs kak eanHasn guaaktmdeckas, Metogudeckas v ynpaereHyYeckas cuctema, obycroBneHHast
psSiAOM 06CTOATENLCTB. BO-NepBbIX, M3MEHEHNsT COLMAnbHO-3KOHOMNYECKNX OPUEHTMPOB O6LLIECTBA Bbl3Ba-
N MpPOTMBOPEYUs Mexay TemMnaMu MHHOBAUMOHHBIX Mpeobpas3oBaHuii B 3KOHOMWKe KasaxcTaHa u npak-
TMKOW MOArOTOBKM CMELManUCTOB BbICLUEN KBanudukaumn. 3a U3MEHEHVSIMU B 3KOHOMUKE 3aKOHOMEPHO
nocnegoBano u3mMeHeHne obpasoBaTenbHbIX NapagurMm U counanbHO-9KOHOMUYECKMX YCIOBUA (DYHKLIMOHM-
poBaHus BbICINX y4ebHbIX 3aBegeHnn. HeobxoamMMOoCTb NMOArOTOBKM KOHKYPEHTOCNOCOBHOro cneumanucra
MHorue ydeHble (H.B. U3oToBa, B.T. Nopbaues, N.A. muTtpuesa, M.B. 3axapeHkosa, E.b. CopoknHa n gp.)
CBA3bIBAKOT C MNOBbLIWEHWEM KavecTBa 0byyeHus cTygeHToB. Bo-BTopbix, dhunocodus sceobLuero MeHeax-
MEHTa KayecTBa CTaHOBUTCS BCe Bornee pacnpocTpaHeHHOW 1 obLienpuHATon. HeobxogmMmocTb BHeApeHUs
COBPEMEHHbIX NPUHLUMMOB yNpaBneHns KayeCcTBOM B By3ax CBA3aHa C npucoeanHeHveM KasaxcrtaHa k Bo-
FNOHCKOMY MNpoLieccy, Co3gaHneM 1 cepTuukaumen KOHTPONbHO-U3MePUTENbHbIX MaTtepuanoB B COOTBETCT-
BMM C TpeboBaHUSMM N pekomeHdaumammn mexayHapogHblix ctaHgaptoB (LK. Ackaposa, A.A. XKantanosa,
O.H. Kynnbaesa, I.C. KoBanesa v ap.). B-TpeTbux, Ansi METOAONOMMYECKN NPaBUibHOIO OnpeaeneHnst kave-
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CTBa OOyYeHUs CTYyOEeHTOB HEOOXOAMMO peLUeHME Hay4HbIX M OpraHM3auuoHHbIX Mpobrnem KBanumeTpu-
Yyeckoro obecnedeHus npouecca obyyeHus (CybetTo, E.B.Akosnes u ap.).

M3 aHanu3a nuTtepaTypHbIX UCTOYHUKOB CRNEAyeT, YTO B HacToswee BpeMs B NpodeCcCroHansHoOM
obpasoBaHuM Hamevaetrca obecnedeHne TpebyemMoro ypoBHsI KadecTBa MNOATOTOBKM BbIMYCKHUKOB 4epes
co3paHue rmbkmx cuctem oueHuBanus (B.C. AeaHecos, B.IN. Becnaneko, O.W. Matpoc, MN.U. TpeTbsikoB 1
Aap.). NpakTnkow HakonmneHbl MHOrMe cnocobbl U METOAbI, KOTOPbIE CNOCOOCTBYHOT BO3MOXHOCTU OTAEMNbHOro
npenogaBaTens noBbllaTb OOLEKTUBHOCTb €ro CyXAEeHWA Kak O kayecTBe oOyyeHus, Tak U O ero
pesynbratax. Cpegu aTux CpeacTB Ha3biBalOT Pas3nnyHble CUCTEMbI OTMETOK MIn 6anmnoB, KOTOpble BbICTaB-
NSIOTCA NPU TEKYLLEM KOHTPOSe UMM crneuunanbHOW NpoBEpPKe 3HaHWM, YMEHWUIA U HaBbLIKOB OOy4YaloLmxcs.
BwmecTe ¢ Tem ganeko He Bce acnekTbl 3Ton obractu nsyyeHsl, Tem 6onee 4To 13 roga B rog yBenMynBaeTcs
UYMCIIO MHHOBAaLUMI B cdhepe NMPOBEPKM M OLEHKM 3HAHWUA, YMEHWUIA N HABbIKOB O0y4YatoLLMXCS.

Kak cBnageTenbCTByeT aHanu3 1UccrnegoBaHUM Negarormyeckon Teopun U NpakTyKM Bbicllero obpa-
30BaHUS, MHOMME BOMPOCHI CO3AaHus 1 nocnegyoLwero 3dekTMBHOrO MYHKLUMOHNPOBAHUS CUCTEM OLIEHKM
kayecTBa 0bOyyeHWs OCTalTCA HEeQoCTaTOMHO paspaboTaHHbIMW; €AWHbIA, HEeNpPOTUBOPEYMBLIA NOAXOA K
OLEHMBaHMIO KadecTBa 00y4YeHUs C CUCTEMHbIX NMO3ULIMIA NPAKTUYECKN OTCYTCTBYET.

B HacTosiee Bpems npu paspabotke npobnem oueHmBaHMA KadecTBa obyyeHusi B By3e Haubonee
4acTo UCMNOMb3YTCA cneayoLmne nogxoabi:

- NIMYHOCTHO-OPUEHTUPOBAHHBIA NOAX0A Kak LIeNOCTHLIN B3rnsg Ha CTyAeHTa, OPUEHTaLUMIO Ha ero
MOTMBBI, NOTPEOHOCTU N NnYHBIN onbIT (B.A. Bennkos, B.B. Cepukos, B.B. LoraH v gp.);

- KBaANUMETPUYECKUA NMOAXOA, OPUEHTUPOBAHHLIN Ha KONMMYECTBEHHOE OMUCaHWe kavecTBa obyde-
Hus (CybetTo, E.B. AkoBnes u gp.);

- CUCTEMHO-OEeATEeNbHOCTHBIN MNOAXOA4 Kak YyHMBEpCalnbHbI METO4 WCCrefoBaHWs CUCTEM,
CTPYKTYp, npoueccos (B.M. becnankko, B.A. CnacteHuH, KO.I. ®oknH n ap.).

B nccnegoBaHusAx oTMeqaercsl, UTO CMCTEMHbIN XapakTtep ob6pasoBaHus npegonpenenser Ucnosnb-
30BaHMe CWUCTEMHOro noaxoga Mnpu NPOeKTUpOBaHUWM U peanu3auumn ero ctaHgaptoB. B ocHoBe Takoro
NPOEKTUPOBaHNS OOMKEH Nnexarb NPUHLUMN LEeNOCTHOCTU, COrMacHoO KOTOPOMY BCE 3MeMeHTbl U CBOMCTBA
CcuUCTEMbl HeoBXxoAMMO paccMaTpyBaTb BO B3aMMOCBSA3M, MOCKOMbKY OHU B3aMMOLENCTBYIOT Mexay cobow,
OpYrMMK CUCTEMaMK U BHeLLHen cpefol. B pabote nog LEenoCTHOM CUCTEMOW MOHMMAETCA XOPOLUO opra-
HW30BaHHasi, ynpaensieMas CTpykTypa C pasBUTbIMU BHYTPEHHUMU U BHELLUHUMMW CBA3AMU. Yem opraHudHee
€OMHCTBO CBSA3EN C UX OpraHM3aunen, ynopsaodeHHOCTbIO, TEM OHa LernocTHee n TeM adpekTnBHee hyHK-
uUMoHMpyeT. Hay4yHble uccrnegoBaHnst B obractu kavectBa obpas3oBaHMs OTMEYalT ero COOTHECEHHOCTb C
HOPMaMmu, BbIPaXXEHHbIMW FOCY4apCTBEHHbIMM OobpasoBaTtenbHbIMM CTaHAapTamu. B cBA3M ¢ 3TMm gaHHas
KaTeropus MMeeT OCHOBHbIE XapaKTEPUCTUKN: HOPMY, OLIEHKY U yrnpaBrneHue.

Hopma kauyecTBa perynupyetcs obpasoBaTenbHbIMW CTaHdapTamu, obnagawwmmm HOpMaTUBHO-
NpaBoOBbIM CTaTyCOM, BblpaXkaeTcsl cuctemon TpeboBaHnn K pa3BuTMIO NMYHOCTU 1 oblecTBa, obecnevmBas
egnHoe obpasoBaTenbHOe NPoCTpaHCTBO. [laHHas XxapakTepucTuka kadectBa obycnoBnuBaeT O6bLEKTH,
oTpaxaiLume npouecc, pesynsrtat obpasoBaHus, obpasoBaHne Kak coumanbHbll MHCTUTYT. OueHka Kade-
CTBa y4YebHbIX OOCTWXEHMIN HanpaBrieHa Ha yCTaHOBMEHWE COOTBETCTBUSA MeXAy Lenbl U pesynsrataMmu
0by4eHuns kak Mepbl ee peanu3sauum [1, c. 262].

KauyectBo obpasoBaHusA Kak dmnocodckas kateropuss v negarormdeckas npobnema paccmatpu-
BaeTCs Ha OCHOBE TEeOpUM OLEHKM KadecTBa (KBanumeTpum), Teopuu KadectBa U Teopuu ynpasreHus
KayecTBOM. B ocHoBe ynpaBneHusi kayeCcTBOM 0Opas3oBaHWs NEXWUT MPUMHUMNA OyarbHOCTU OpraHM3auum um
ynpaenenus (H.A. Cene3sHeBa), B COOTBETCTBMM C KOTOPbIM BbIOEMNSETCS yNpaBneHne KadecTBoM (OyHKLMO-
HMpOBaHusA cuctem (obecrneyeHre Ka4yecTBa) U Ka4eCTBOM UX pa3BuTus (yrydlleHne Kadectea). BHegpeHue
B obpasoBaTenbHyl0 OeATEeNbHOCTb By3a MEXAyHapOAHOro craHgapta kadectBa MCO 9000 nossonwuno
BBECTW MOHATWE KayecTBa KaK COBOKYMHOCTb CBOWCTB W XapakTEPUCTMK M3denum unu ycnyr, obecnedu-
BalOLWMX YAOBNETBOPEHNE OOYCMOBMEHHBIX WAM nNpeanonaraemblx MoTpebHocTen. WHbiMM  crioBamu,
noBbILLEHVE KadecTBa 00y4eHUs CTyQeHTa HEBO3MOXHO, MOKa OH He camoonpedenuTca B cBoux obpasosa-
TenbHblX noTpebHocTax. O.. MNpuKoT nonaraeTt, YTO C TOYKW 3PEeHUs CTydeHTa KavyecTBO BbicLlero obpaso-
BaHUSA MOXHO paccMaTpuBaThb Kak CyObEeKTUBHYH OLEHKY NMYHOCTbIO 0Bpas3oBaTenbLHOro NPOCTpaHCTBa Kak
NPOCTpaHCTBa camopeanu3auuMn U CTerneHn yOOoBNEeTBOPEHHOCTW CBOMM MOfIOXKEeHWeM B 3TOM obpaso-
BaTenbHOM npocTpaHcTae [2, ¢. 37].

MamepeHneM kavecTBa 3aHMMaeTca kBanumeTpus. [Mpu TeopeTnyeckom o6OCHOBaHUM NpoGnembl
KayecTBa OOy4eHWs1 CTyOEHTOB MpeAcCTaBnsaAlT WHTEpPEC NPUHUMNMANbHbIE MOCLIFIKW, 3arnoXeHHble B
KBanNMMeTpuu:

- Moaxopf K KavyecTBy Kak K eQuHOMY AMHaMWUYEeCKOMY COYETaHMIO OTAEMbHbIX CBOWCTB, KaXxaoe u3
KOTOpbIX B CWUIy CBOEro xapaktepa M B3aMMOCBSI3eW C OpYrMMU CBOWCTBaMK (C Y4ETOM MX BECOMOCTU U
Ba)XKHOCTW) OKa3bIBaeT BNuAHME Ha (hOPMMPOBaHNE MePaPXNYECKON CTPYKTYPbl Ka4eCcTBa NPOAYKLUN;

- TeopeTnyeckoe NpusHaHue NPaKkTUYECKON BO3MOXHOCTU U3MEPEHNS B KONMYECTBEHHON (hopme Kak
NoBbIX OTAENbHbIX CBOWCTB, TaK U UX COMETAHUIA, B TOM YMCIIE KOMMIIEKCHOIO MUITN MHTErparnbHOro KavyecTBa;

- Npu3HaHWe NpaKTU4YecKoW HeoBXOAMMOCTM METOLOB KONMUYECTBEHHOW OLEHKU NPOAYKUMW Ans
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peLleHns 3a4ad NITaHNPOBaHUA U KOHTPOMS Ha Pas3nunyHbIX YPOBHAX ynpasneHus [3].

Camo noHATME KayecTBa B KBaNMMETPUM TPaKTYyeTCA HEOOHO3HAYHO: KakK KaTeropmsi LIEHHOCTM,
Mepbl, 3PMEKTUBHOCTN, 3aTpaT U pesynbraTta, NOCPEACTBOM BbISBNEHWUS COOTBETCTBUS CTaHAApPTy, NpyMe-
HEHM0, CTOMMOCTU, CKPbITbIM NOTpebHOCTAM. [pu oueHMBaHUN KayecTBa YYEOHbIX JOCTMKEHUIN CTYOEHTOB
3TW NOAX0Abl MOTYT paccMaTpuBaTbCs B CUCTEME:

- Kak cooTBeTCTBMe obpa3oBaTenbHbIM CTaH4ApPTaM, NMOCKOMbKY B AaHHbIA MOMEHT 3TOro TpebyeT
3akoH 06 obpa3oBaHuy;

- KaK COOTBETCTBME MNPUMEHEHMIO, MOCKOSIbKY «KayecTBa HEBO3MOXHO [OCTMYb TOMbKO MyTEM
WHCMNEKUMn», He0BXOANMO OPUEHTUPOBATLCH HA YAOBNETBOPEHNE HYXA NoTpebutens Kagpos;

- KakK COOTBETCTBME CKpbITbIM MOTPEOHOCTAM 0By4aemoro, 4TO pacKpblBaeT CYLIHOCTb pasBu-
BaOLLMX Lieren obpasoBanus [4].

KayectBo B 06pasoBaHuM — 3TO TOT HOPMATMBHbIN YPOBEHb, KOTOPOMY [AOIDKEH COOTBETCTBOBATb
nNpoaykT obpasoBaHus. TpagnUMOHHO MPUHATO CYMUTaTb, YTO B STOW KaTeropuu BOMSOLLAETCA CouManbHbIn
3akas obuecTBa Kk y4ebHo- BocnuTaTenbHON AeATenbHOCTU obpasoBaTensHoro yupexgeHus. C 3TuM Henb3s
He cornacuTbcH, ogHako, kak otmeyvatoT T.M. [asbigeHko n T.W. LLamoBa, «B ycnoBusax nepexoga Ha HOBYHO
dwunocoduio 06pa3oBaHUA — NUYHOCTHO-OPUEHTUPOBAHHYIO — HA NepeaHui NnaH BblABUralOTCA 3MOLMO-
HanbHOEe W coumanbHOe pa3BUTUE YYeHuKa, CHOPMUPOBAHHOCTbL Y HEro LEHHOCTHO-OpUEHTaLMOHHON
cepbl» [5, c. 229]. NoaToMy NpaBOMEPHO paccMaTpuBaTb KAa4eCcTBO 00yYeHUSI HE TOMBKO Kak pesyrnbraT, HO
M KaK ycrnosue, 1 kak npouecc. Mbl Oygem npuaepXmBaTbCs KBanMMETPUYECKOrO NOAXOAA, KOr4a KayecTBo
oby4eHus onpegensdeTca MO KayecTBy KOHEYHbIX pe3ynbratoB. Ha Haw B3rmsg, 910 uenecoobpasHo,
MOCKOJIbKY BblYINIEHEHNE 3TUX PE3YNbTaToB CBSA3aHO C OCHOBHOW LieNblo 06pasoBaTenbHOro npolecca:

- obecneunTb Kaxgomy oOyyarlolemycs BO3MOXHOCTU ANs pa3BUTUSA CBOWX CKIIOHHOCTEN W
no3HaBaTenbHbIX UHTEPECOB. HTerpanbHbIM KOHEYHBIM pe3ynbTaTtoM B negarormke TpaguMumoHHO SBRASETCS
00pa3oBaHHOCTb ydeHMKa, koTopas hopMupyeTcsa Ha ocHoBe ero obyyeHHocTn. A.H. MaiiopoB, paclumpss
MOHATUE «KOHEYHbIN pe3ynbTaT 00ydYeHus», BblAENSeT crneayowme Kputepumn oo6pa3oBaHHOCTY;

- JIMYHOCTHO-CMbICIIOBOE OTHOLWEeHMe oby4vatoweroca K udyvyaemomy ydyebHomy maTepuany u
npoueccy cobCcTBeHHOW y4ebHON AeATEeNbHOCTY;

- caMOCToSATENbHO BhbIpaboTaHHble oby4yatowmmcs cnocobbl y4ebHON paboTbl, B KOTOPbIX Npea-
CTaBneHbl YCBOEHHble B obpasoBaTenbHOM npouecce cnocobbl npopaboTkn yyebHOro marepuana wu
pe3ynbraTbl HAKONMEHWS NMNYHOCTBI0O COBCTBEHHOMO OMbITa;

- BrageHve oby4aroLmMMCcs METa3HaHNAMMN (3HaHMAMM O MPUEMaXx U CPeACcTBax YCBOEHNS y4ebHoro ma-
Tepuana, nepepaboTkv nHcpopMaLmm, 4aHHOW B CIIOBECHOW, 3HAKOBO-CUMBOJSTMYECKON, rpadonyeckon hopmax);

- BrageHue oby4varowmmcs Nornmkon NpeamMeTHoro 3HaHus [6, c. 113].

Kaxxabl N3 Ha3BaHHbIX KPUTEPUEB MOXET ObITb NPEACTaBIIEH COBOKYMHOCTLIO Mokasartenen. Jagnm
UX OMMCaHne NPUMEHNTENBHO K 0BY4EHHOCTN CTYOEHTOB.

JINYHOCTHO-CMbICIOBOE OTHOLLEHWE aHanu3unpyeTcsl M OLEeHMBaEeTCs MO CneaylwuM nokasatensam:
a) HenocpeacTBEHHbLIN WMHTEpPeCc K npeamety B uenoMm; ©6) noHumMaHue obydvarwumces coumanbHOn
3HAYUMMOCTWN U3y4yaemoro npeameTa; B) OLEeHKa CTyAEHTOM ponu y4ebHOW AucumnivHel B ero npodeccuo-
HanbHOM CTaHOBMEHMWU; I) NOTPEeBHOCTb B MCMOMb30BaHWM M MO3UTUBHOM MpeobpasoBaHWM CBOEro onbiTa
nosHaBaTeNbHOW AeATeNbHOCTH.

COpMMPOBAHHOCTb CaMOCTOSATENbHO BblpaboTaHHbIX CTyAeHTOM crnocoboB yyebHol paboTbl, B
KOTOpbIX MPEACTaBMEHbl YCBOEHHble B OOy4YeHWM npuembl paboTbl ¢ MaTepuanom (MHTennekTyasnbHbIE,
MHOPMALIMOHHBIE, MUCCNeaoBaTeNnbCKNE U Ap.) U pe3ynbTaTbl HAKOMMeHWss COBCTBEHHOIO onbiTa, MOXET
OLEHMBaTLCA MO TakUMM MoKasaTensam, Kak: a) npeobnagjawllasi opuveHTauus CTyOeHTa Ha OTAeNbHble
MPU3HaKN M3y4aemoro SIBNEHUS WM Ha CUCTeMy Mnpu3HakoB; 6) npeobnagawowas opueHTauus Ha onpe-
OeneHHbIN cnocob ukcMpoBaHMsa MHpopMaLmm (CXemMmaTuyeckunin, rpadouyeckmii, 3HaKOBO-CUMBOUYECKUN).

BnageHve cTygeHTOM MeTasHaHWsMM NPOSIBMSETCS B CreaylolmxX nokasaTtensax: a) noTpebHocTb B
oBnageHnn MetasHaHuaMMW; 6) HanMyne MeTasHaHui, TO eCTb 3HaHWK O Mpuemax M CPeacTBax YCBOEHUSA
yyebHOro matepuana; B) yMEHUS aHanM3npoBaTtb cogepXaHue u CTpyKTypy TekcToB noboro Bnaa, y4ebHbix
3aaHui; 1) YMEHUs BblAenATb [MaBHOE B onpedeneHusax, 3agadax U T.N.; 4) YMEHWs cpaBHUBaATb M
KnaccmdumumpoBaTb No3HaBaTeNbHble OObEKTHI.

BnageHve cTygeHTOM NOMMKOWM HayyHOro 3HaHWUS OLEHMBaEeTCA MO TakMM MoKasaTensam, Kak: a)
CMCTEMHOCTb 3HaHWI; 6) 4EeNCTBEHHOCTb 3HAHWUW; B) MPOYHOCTb 3HAHWN. [lepBbI MOKa3aTenb XxapakTepusyert
HanmymMe B CO3HAHWM CTyAEHTa CBSI3el CTPOEHMS 3HAHWUIN BHYTPU HAy4YHOW TEOpMU; BTOPOW — MPOSIBNAETCH B
YMEHUW CTyAeHTa NMPUMEHATb CBOWM 3HaAHWS B MPOLECCE peLleHUst y4ebHbIX M NPaKTUYeCKUX 3adad; TPeTumn
nokasarternb NpeacTaBnsaer cobow LeNOCTHY0 COBOKYMHOCTb TakMX KayecTB, Kak OCO3HAHHOCTb, Pa3BEPHYTOCTb
N CBEPHYTOCTb 3HaHUW. Hanuune y CTygeHTOB CUCTEMHBIX, AEACTBEHHbIX M MPOYHbIX 3HaHWI 0ByCcrnoBnmMBaeT
MX BO3MOXHOCTU OpPUEHTUPOBATBLCA B PasfUYHbIX YCIOBUSIX, OCMbICIMBaTe 0bpas, NpPeacToswmn gedrenb-
HOCTW, M3MEHSITb €€ NnNnaH C MOSIBIIEHNEM HOBbIX BapMaHTOB LENMM U CPEACTB, BblCKa3biBaTb OLEHOYHbIE
CYXAeHWs 0 pesynsTatax AeATeNnbHOCTH, a Takke O SABMEHUSAX U NpoLeccax oKpyKatoLlen eNCTBUTENbHOCTY.

Takum obpasom, 0 kayecTBe 00yyeHus, kak otmedaeT A.A. XanTtanosa, B nepByto ovepenb, MOXHO

40



NEOATOIMKA FbiNbIMOAPbDI NEOATOr'M4YECKUE HAYKU

CyanTb No ero pesyneratam [7, ¢. 13].

BuiBog. [Nogsoas MTorM BbILLEU3NOXEHHOMY, KayecTBO obyvyeHus Mbl Oygem paccmaTpumBaTb Kak
COOTBETCTBUE OOYYEHHOCTU CTYOEHTOB MnaHMpyeMbliM pesynbraTam, Kak COOTHOLLUEHME Lenu 1 pesynsrara,
Kak Mepa JOCTUXKEHUA Lienen, Npu ToM, YTo Lenn (pesynbraTbl) 3afaHbl TONbKO onepaLlMoHarnbHO U CNpOrHo-
3MpoBaHbl B 30He bnvkanwiero passuTust oby4vatowlerocs. bnarogaps Takomy nogxoay K NOHATUIO «KayeCcTBO
0by4eHus», oHO B BonbLuen Mepe NogaaeTcst KONMYeCTBEHHON OLIEHKE.
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YAK 821.71
«STEPPE» AS AN IMAGE AND CONCEPT IN KAZAKHSTANI LITERARY AND ARTISTIC TRADITION

Kungurova O.G. — Candidate of Philology, Professor of the Department of Journalism and
Communication Management of the KRU named after A. Baitursynov

Goraeva S.V. — teacher of Russian language and literature at the Gymnasium in Zhitikara

Afanasyeva I.V. — teacher of Russian language and literature at the Zhitikara Gymnasium

The article is devoted to the problem of comparing the concept and image in the works of art of
Kazakhstani writers. Thus, its theoretical aspect is commensurate with specific examples of the literary
process. For the analysis, the concept of "steppe” was chosen, which plays an important role in the national
concept of the world of the Kazakh people, in the national cultural code. In the article the substantiation of
the concept is taken as a theoretical concept, but, on the other hand, special attention is paid to
understanding the concept of "steppe”. By analyzing numerous poetic and prosaic texts of Kazakh writers of
two previous centuries, the authors of the publication show the transformation of the concept of "steppe”, its
transformation into an artistic image, in which, along with the original semantic content of the concept, bright
individual-author's additions, often representing occasional linguistic formations can be found. The article
proves that the core of the concept "steppe”, getting into the artistic space, acquires new specific features
and becomes a part of the artistic worldview of each specific Kazakhstani author, Abai, I. Altynsarin, |I.
Zhansugurov, M. Auezov or P. Vasiliev.

Key words: concept "steppe”, image, Kazakh literature, the literary process, text.

«AANA» KASAKCTAHObIH ©AEBUN-KOPKEMAIK ASCTYPIHAEN OBPA3 XXOHE TYCIHIK

KyHeyposa O.[. — cbunonoeausi fbinbiMOapbiHbiH KaHOudambi, A.BalimypceiHoe ambiHOarbl KOY
JKypHanucmuka xoHe KOMMyHUKauusiHbl backapy kaghedpacbiHbIH Mpogheccops!

lopaesa C.B. — XiTikapa ruMHa3susACkIHbIH, OpbIC Tinli MeH agebueTi MmyFanimi

AcpaHacbesa U.B. — XiTikapa ruMHa3usACbIHbIH OpbIC TiNi MeH agebueTi myFanimi

Makana KasakcmaHObIK »xa3ywbliapiblH KepKeM WhbirapManapbiHOarbl YfbiM MeH 6elHeHi
canbicmbipy MmyXblpbiMOamach! macesieciHe apHanraH. Ocblnaliwa OHbIH MeopussibiK acrekmici adebu
rpoyecmid Hakmbl MbicandapbiMeH calikec Kesnedi. Tanday ywiH Ka3ak Xaskbl 8feMiHIH YImmbIK MyXbi-
pbiMOamacbiHOa, YrimmblK MOOeHU KOOeKCiHOe MaHbI30bl pesl amkapambiH «0ana» YfbiMbl maHoanobl.
AnodbiHFbl €Ki FacbipOarbl Ka3ak xa3ywbliapbiHbIH KOMMe2eH No3amuKalsiblK XoHe rpo3aukarsbiK MemiHOepiHe
manday xacal ombipbin, 6acbiibiM asmoprnapbl «oanay» YfbIMbIHbIH 632€pYiH, OHbIH Kepkem obpasra
aliHanyblH Kkepcemedi, oHOarbl ceMaHmuKasibiK Ma3MyHMeH bipee myXKbipbiMOamaHbl, Ke30elcoK mindik
¢popmayusiHel bindipemiH XXapKbiH XXeKe-aemopriblK KocbiMwasiapObl mabyra 6onadbl. Makana «Oanax
my>XbipbiMOamachiHbIH 63eei KepkeMOiK KeHiCmikke eHe ombIpbir, xaHa creyucukarnsik beneinepee ue
bonbin, apbip Hakmbl KazakcmaHOblK asmopriapObiH, medni on A.KyHaHb6alynbl, bl.AnmbsiHcapuH, |.XKaHcy-
eipos, M.Bye3zoe Hemece [1.Bacurnbee 60siCbiH, Kepkem OyHUemaHbiMbiHbIH 6ip 6eriei 601ambiHObIFbIH
Oanendeldi.

TyliH ce3dep: «dana» yrbiMbl, beliHe, Ka3akcmaH a0ebuemi, 80ebu ripouecc, MeMIH.

«CTENb» KAK OBPA3 U KOHLENT B KA3AXCTAHCKOI7I
NUTEPATYPHO-XYAOXECTBEHHOW TPAONLIUUN

KyHeyposa O.[. — kaHOudam ¢busono2u4yeckux Hayk, npogeccop Kagedpbl XypHanucmuku U
KOMMYHUKauuoHHo20 meHedxmeHma KPY umeHu A.balimypcbiHosa

lopaesa C.B. — yyumerb pyccko2o fi3blKa U numepamypbl 2uMHasuu 2.)Kumukapa

AcbaHacbesa U.B. — yqumerib pyCCKO20 A3biKa U lumepamypbl 2uMHa3uu 2.2 Kumukapa

Cmampbs nocesiujeHa npobrieme cou3mMepeHusi KoHuernma u obpa3a 8 XyOoXecmeeHHbIX pou3ssee-
OeHusix KasaxcmaHCKux nucamernedl. Tem cambiM meopemuyecKull ee acriekm CousMepeH C KOHKPEMHbIMU
npumepamu fumepamypHoeo npouecca. [ns aHanusa u3bpaH KOHUeNnm «cmenby, u2paroujuli 8axHy posib
8 HayUOHarnbHOU KOHUEeNnuuu Mupa Kasaxckoeo Hapoda, 8 HauuoHarbHOM KysfbmypHoMm kode. B cmambse
npednpuHsmMo obocHO8aHUE KOHUENMa Kak meopemuyecKkoeo MoHsimusi, HO, ¢ Opy2oli cmopoHbl, ocoboe
8HUMaHue yOerneHo MoHUMAaHUK UMEHHO KoHuernma «cmernby. [Tocpedcmeom aHasiu3a MHO20YUCIIEHHbIX
103MUYEeCKUX U po3auvyecKux MEeKCmo8 Ka3axcmaHCKux rnucamesel 08yx npedbldyujux 8eKo8 asmopbi
nybrnukayuu rnokasbigarom mpaHcghopmayuio KoHUernma «cmerb», e20 nepepoxoeHue 8 xy0oxxecmaeeHHbIl
06pa3, 8 KOMOPOM MOXHO OBHapyxumb Hapsidy C U3Ha4aslbHbIM CMbIC/I08bIM Haro/IHEHUEM KOHUernma
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spKue uHOusUOyarnbHO-asmopcKue OOMOMHEHUs, 3a4acmyro npedcmasnsowue coboli OKKa3UOHalbHbIe
S3bIKO8ble 0bpa3oesaHusi. B cmambe Ooka3bigaemcsi, Ymo 510p0 KOHUernma «cmerby, nonadasi 8 Xyooxe-
CMeeHHOe rpocmpaHcmeo, npuobpemaem Hoable crieyughudeckue MpusHaku U CmMaHo8UMCS 4acmbko
XyOOXXeCmeeHHO20 MupoBuUdeHUsT Kaxx0020 KOHKPEemHO20 Ka3axcmaHCKoz20 aemopa, 6ydb mo Abal,
N.AnmbsiHcapuH, N.2XKaHcyaypos, M.Aya3oe unu l.Bacurnbes.

Knirowesbie criosa: KoHuenm «cmenb», 006pa3, Ka3axcmadckass sumepamypa, JfumepamypHbil
npouecc, mexkcm

Introduction.

Since for most of the Kazakhstan territory the steppe landscape is “its own”, national landscape, the
concept of “steppe”, like its image, is one of the most significant in the works of Kazakh masters of fiction,
occupying a special place in the art of words.That actualizes the topic of our research.

Studying the ways of perceiving the world in a work of art, we set a goal to study the ways of
interaction between man and the nature, which are characteristic of the culture and language of the work.
This issue is devoted to publications of the Kazakh researcher U. K. Abisheva ("National picture of the world
in modern poetry of Kazakhstan") and the Russian researcher O.A. Selemeneva ("The state of nature in the
Russian linguistic picture of the world of the XX century").The authors study the ways of representing a
picture of the world in a work of art and general classifications of verbalization types of nature, applicable in
the analysis of the description of any picture of the world and nature, particular in a literary work.

U.K. Abisheva emphasizes that the picture of the world in a work of art is an integral global world
image, which is the result of all the spiritual activity of the poet. The image of the world reflects the worldview
and world understanding of a person, a kind of emotionally colored "experience". [1]

Among the concepts that form the picture of the world, are important ones that reflect the national
identity, the spirituality of the individual are important, which we have already noted in our own publications.

(2]

The Kazakh model of the world is being built with a steppe orientation. In terms of its use, the
concept of "steppe" is one of the most significant in the lyrics of Kazakhstani poets. Using folklore traditions,
the experience of world literature, word artists significantly expand the semantic field of this word, and the
perception of native nature is revealed through a series of poetic images.

O. A. Selemeneva notes that the state of nature in works of art is conveyed by authors in various
ways. An important role in the description Is played by syntactic constructions, the choice of certain parts of
speech, the selection of means of expressiveness of the language.

The states of nature, nominated by language units, from O. A. Selemeneva’s point of view, are
divided into groups, taking into account two aspects: 1) the method of obtaining information about the state
of nature; 2) the way of manifestation of the state. [3]

Main part.

The image of the steppe in a work of art demonstrates not only the personal associations of the
authors, but awakens memories, evokes thoughts of the past. After all, it was the steppe where the fate of
Kazakhstan was often decided. The steppe is not just an open space, but a border, a special meeting place
for two worlds. From the days of the nomads and Mongol-Tatars’ raids, in the popular consciousness, an
ambivalent attitude towards the steppe expanses has been preserved: freely, but also restlessly, anxious to
the soul in the steppe.

The age-old poetic traditions of admiring the steppe, admiration for its majesty and power were
clearly manifested in the work of poets. Pavel Vasiliev, who glorified the endless steppe expanses of
Kazakhstan, writes very accurately and sincerely about this: "Parent of the steppe, accept my Steppe song,
painted with hot blood in my heart!" [4, p.113]

The steppe for him is the image of a living interlocutor, and through the personified address "Parent
of the steppe" the image of the mother shines through. These lines are consonant with the lines of the
Kazakh poet I. Zhansugurov: “I consider you both heart and a song for happiness to give...”; “A wide steppe
without an edge! You are my mother; | am your blood son! " [5, p.268].

Analyzing the works of famous figures of fiction, we can conclude that each poet or writer has his
own system of images that characterize the aesthetic originality of his perception of the world. In the works of
the authors of Kazakh literature, the images of the surrounding nature are highlighted, which reflect

In their works, Kazakhstani painters widely use various symbolic symbols of the traditional culture of
Kazakhs — yurts, national musical instruments, classical types of cattle, canonical zoomorphic and
cosmogonic ornaments. In the works of the authors of Kazakh literature, the images of the surrounding
nature are highlighted, which reflect the system of moral values, the spiritual wealth of the people, its history.
Over time, these images in literature acquire a stable meaning, remaining in works of fiction as a kind of
symbols.

Studying the work of Kazakhstani writers, we can conclude that for each of the authors the steppe is
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a kind of symbol that personifies his own, special worldview. Thus, the steppe in many poems by P. Vasiliev
is a symbol of abundance. It is rich in crops, cattle, horses ... Here "rages ... a golden blizzard of oats" and
"expanse of grasses and wheat", "a hundred horses scattered their breath." And there are “herds of cows”
“and lush flocks of rams” ... (“Fair in Kuyandy”).

Analyzing the symbolic meaning of the steppe for the Russian people, we can conclude that the
steppe space is more associated with freedom, which gives a special spiritual delight. The steppe affects the
Russian psychologically, but for the Kazakh it is a philosophy of life, which incorporates such value-semantic
meanings as steppe-time, steppe-heart, steppe-space, steppe-universe. We find bright, memorable lines
about the steppe, symbolizing life itself, in I. Altynsarin:

... That steppe air, like a stream of spring water,

Everyone who lives and knows how to breathe will swallow ... [6,46]

In the creative heritage of Abai Kunanbayev, who became the pioneer of landscape poetry in Kazakh
literature, the steppe does not exist by itself, it is densely populated with specific realities. The steppe and
men are one here, equal, do not touch and are not afraid of each other. The harmony of nature and man
reigns here. The steppe is a symbol of life, and a person never complains about nature. Such a steppe can
only be seen by a Kazakh, sensitive and attentive, whose filial gaze will catch on the bright or sad face of
Mother Nature all the common joys and sorrows, wishes and warnings.

Abai has few landscape poems. In the cycle of poems "Spring", "Summer", "Autumn”, "Winter" Abai
paints his native steppes at different times of the year. At the same time, pictures of nature merge into a
single whole with the life of a nomadic people, symbolizing human existence itself. In the poem "Spring”, the
steppe symbolizes the thirst for love and warmth, and the land is presented to the poet in the image of the
bride, yearning for the warm, gentle rays of the sun - the groom, and now greeting him with enthusiasm and
joy.

Abai is fascinated not only by the steppe of the nature. His people live in this steppe. That is why
poems about nature are at the same time poems about people’s life, full of contradictions and contrasts. In
the poem "Summer", the steppe appears as a symbol of beauty, power, pride in the native land.

But the serene and joyful beginning of the poem is overshadowed by the thought of the hard life of
the poor. In the poem “Autumn”, the steppe landscape is a symbol of the difficult and harsh life of the poor:
“The clouds are gray, gloomy, the rain is not far off. Fall. The fog is clouding the bare earth."

For the first time in the history of Kazakh literature, in Abai's poems, the steppe appeared in all its
diversity, but already in these verses, pictures of the steppe nature became symbols of the complex life of
the Kazakh people, full of deep social contradictions.

Summarizing the poetic texts, we can conclude that the steppe in Kazakh poetry symbolizes the
mother of nomads, who provides pastures and food. The steppe landscape as a symbol of beauty and
freedom echoes the symbols of life, will, inspiration in the work of Kazakh authors.

We examined the interpretation of the word "steppe" in various dictionaries. Dictionary entries in the
Big Encyclopedic Dictionary and Explanatory Dictionaries of the Modern Russian Language show that the
lexicographic tradition is aimed at covering the sum of features that characterize the concept of the word:
"steppe” is understood as a vast, even, treeless space. Explanatory Dictionary of the Living Great Russian
Language V.I. Dalia gives this definition: “A treeless and often waterless wasteland at a great distance, a
desert. Our steppes, in the south and in the east, are overgrown with feather grass, which is revered as
belonging to the steppes; <...> Treeless, uninhabited, nomadic space”. The special connection between
feather grass and steppe is emphasized in the "Historical and Etymological Dictionary of the Modern Russian
Language» by P.Ya. Chernykh in an extensive article on the word “steppe”: “The origin of the word“steppe”is
unclear. Perhaps the people's idea of the steppe was associated with the idea of herbaceous (especially dry)
vegetation, feather grass (Stipa). In this case, the scientific Latin name for feather grass is akin to the
Russian steppe. Then the Indo-European root of this word could be considered * -steip-: stip-, to which the
Russian stem ascends by the root”.

As shown by the analysis of dictionary entries, the concept of steppe has the following general
features: "treeless space", "moisture poverty", "more or less flat", "with grassy vegetation", "with a dry
climate", "located on a huge space", "Feather grass grows»..

For a deeper study of the concept of steppe, we turned to the interpretation field, which contains
assessments and interpretations of the content of the core of the concept by national, group and individual
consciousness.

In our view, visually, the steppe is an open space, sometimes brightly illuminated by the sun,
sometimes cloudy; or covered with snow, or with stormy streams of melt water; sometimes with rain, as if
from a bucket, or dried, without a drop of moisture; or with a drizzle hanging above the ground itself, or
splashing in a blind rain. The steppe soil is either swollen with moisture, then gray cracked, and then
becomes whitish and silty.

The grass in the steppe is sometimes thick, sometimes sparse, sometimes with flowers, sometimes
without them, but certainly with feather grass. For the eyes of an impressionable person, these are birds
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soaring high in the air, but making their nests on the ground; these are herds of ungulates, sometimes
appearing, or disappearing beyond the horizon; these are rodents that are constantly jumping out and again
hiding in holes, like a devil on a spring; these are locusts, flitting out suddenly, like a shot at point-blank
range, and then freezing motionless.

We admire the winter Kazakh steppe in the work of M. Auezov "Fierce Gray": "... We went out into
the steppe, and Khasen let the dog down from the swarm. Akkaska rushed with huge leaps across the bluish
snow in the morning twilight ... No, Akkaska was not mistaken. The wolf suddenly, inaudibly appeared in a
quiet, deserted, snow-covered hollow. Here he is, sly! Here the snowdrifts are loose, unsteady — virgin lands
... ". In M. Alimbaev's poem» winter embroidered "his perception of the steppe:" winter admired the pine and
the tree, the bush was reddening ...»

But the palpable steppe ecosystem is restless, impetuous, and dynamic. The steppe is a wind,
sometimes dry and hot, or hot and humid - stuffy, sometimes wet and cold — piercing. It is dust on the face,
teeth, skin or vice versa — a feeling of extraordinary cleanliness and freshness after the rain.

Even emotionally boring soil evokes contrasting sensations in poetry. In I. Altynsarin we find the
following lines:

And small children on the velvet of young grasses

The quiet valleys will begin to play carefree,

Jump and roll, like balls, off steep slides ... [6,33]

The unevenness of the character of the steppe ecosystem is confirmed by the description of sudden
unexpected strikes of jumping locusts, alternating with the enveloping sensation of curling flying trifles, or the
soft, half-asleep touch of dragonflies, butterflies and other insects landing on dry skin.

Feather grass, which is an integral semantic part of the concept, is a characteristic not only of the
plant world, but also indicates uninhabited, unplowed, primordial territory. Feather grass in the steppe is
colorfully depicted by Kazakhstani poets, actively using paths - epithets and metaphors. So, in I. Shukhov's
poem "My Poem" the expression "melodious feather grass" emphasizes not only his ability to sound in the
wind, but also to splash like sea waves, which at the level of the theory of language tropes corresponds to
the concept of "visual-auditory synesthesia".

The Kazakh poet of the second half of the 20th century Zh. Nurkenov describes the time when little
remained of the pristine steppe, plowed by "virgin lands". And with him we find a riot of colors, but it rather
conveys the state of the lyrical hero or other characters: “In the sunset the horizon will melt ... ... Where the
sunset is pressed against the shallows, the aspen flared up like a flame ... ("Irtysh") [7, p. 31].

Or in the poem "Memory of Childhood", where the boys were "chased by autumn ... in raids: rolling
watermelons on the grass." This, in fact, is no longer a steppe, but a field cultivated by man. Here is the
same abundance and the same color of the steppe harvest, but not from the wild, but as a result of human
labor — the poet focuses on this: "a river of amber grains flows on the currents under the starfall."

Each writer has his own auditory perception of the steppe. By ear, the steppe is an orchestra of
contrasts. The soft noise of rain, the whistling wind, the sound of hail on the ground, the sound of a rolling
thunderstorm and a dozen more impressions are given by the steppe, overwhelming the listener. Grass in
the steppe, softly rustling in the wind today, can crunch brittle stems tomorrow. Even the ground underfoot
whispers, grinds or knocks.

Conclusion.

Thus, a constant feature of the concept “steppe” that is repeated among all artists of the word is its
vastness, which also reflects the national concept, but at the same time each writer uses individual,
occasional verbal means to describe this feature. The epithets "wide", "endless", "free-ranging” connect the
image of the steppe with the features of the national character, with its inherent openness, breadth of soul.

The core of the concept "steppe”, getting into the artistic space, acquires new specific features. So,
other, not recorded in the dictionaries, relating to the interpretation field, and signs of the concept of "steppe"
were the following: plowed land with crops (Zh. Nurkenov), and untouched land, never cultivated by man (P.
Vasiliev).

The diversity of the author's perception and depiction of the steppe, and sometimes the contradictory
character of the individual author's characteristics, can be explained by the result of the fusion of the author's
individual worldview with the artistic intention, the ideological concept of the work. In other words, the
transformation of the concept, its transformation into an artistic image.

Thus, in the study of literary texts, we found that in addition to the characteristics reflecting the
nuclear cognitive features of the concept, the studied texts also contain the individual author's characteristics
of the steppe. Writers — native speakers, using the generally accepted language fund, introduce their
occasional author's worldview into it, create their own artistic images-models of the world.
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ANEKTPOXUMUYECKMUE U ANEKTPOPU3IUYECKUE CBOUCTBA TBEPLOOIO SNIEKTPONIUTA RbAg,l;

logppman B.I. — dokmop xumuyeckux Hayk, npogheccop, CI'TY umeHu NazapuHa FO.A., e. Capamos
JlaspeHmbesa C.A. — M.H.c., C['TY umeHu NaeapuHa KO.A., 2. Capamos

Paboma nocesweHa cuHmesy meépdozo anekmponuma RbAQ4ls u u3y4yeHuU e2o 3reKmpoxu-
MUYeCKUX U anekmpoghusduyeckux ceolicms. B 063ope paccmampusaemcs npogodumMocms, ycmou4yugocms
CYrnnepuHHO20 MpPO8OOHUKa U €20 mepmoduHamuyeckas ycmouldueocmb. [lposedeHbl uccriedoeaHusi
3asucumMocmu 3r1eEKMPONPOBOOHOCMU Om HanpsKEHHocmu anekmpudeckoeo nons (HAl1) no ocyunso-
epammam BUP ons a-RbAg415 npu memnepamypax 165 °C, 210 °C u pacninasa ripu 355 °C. Cnedyem
omMemumb, 4Ymo 371eKmpornposodHocms meépdoeo anekmponuma u e20 pacriasa eospacmaem C
yeenu4yeHuem HOII u cmpemumcsi K npedesibHbIM 3Ha4eHUsIM, HO Npu 3mMoM €€ npedesibHble 3Ha4YeHUs 8
obnacmu, uccrnedosaHHou HII, He docmuaHymel.

Knroyesbie crnoea: meépldbili anekmponum, RbAQuls, cynepuoHHbIU npo8OOHUK, mepMOOUHa-
Mudeckasi cmabuibHOCMb.

ELECTROCHEMICAL AND ELECTROPHYSICAL PROPERTIES OF SOLID ELECTROLYTE RbAg,ls

Goffman V.G. — Doctor of chemical Sciences, Professor of Yuri Gagarin State Technical University of
Saratov, Saratov
Lavrenteva S.A. — junior researcher of Yuri Gagarin State Technical University of Saratov, Saratov

The paper presents to the synthesis of solid electrolyte RbAg415 and the study of its electrochemical
and electrophysical properties. The review considers the conductivity and stability of a super-thin conductor.
The dependence of electrical conductivity on the electric field strength (NEP) was studied using VIR
oscillograms for o - RbAg415 at temperatures of 165 °C, 210 °C, and the melt at 355 °C. It should be noted
that the electrical conductivity of the solid electrolyte and its melt increases with an increase in the NEP and
tends to the limit values, but its limit values in the region studied by the NEP are not reached.

Key words: solid electrolyte, RbAg.ls, superionic conductor, thermodynamic stability.

RbAg4ls KATTbl ANEKTPONUTTIH ANEKTPOXUMUATDbIK
XXOHE JNEKTPOPUIUKATBIK KACUETTEPI

Fogppman B.I. — xumusi FbinibimOapbiHbiH O0KMopb!, rpogheccop, MacapuH FO.A. ambiHdarbl CMTY,
Capamos K.
JlaspeHmbesa C. A. — kiwi foinbiMu Keiamemkep, CI TY lazapuH FO.A., 2. Capamos

XKymbic RbAQ4ls Kammbl 31eKkmponumiH cuHme3oeyae XoHe OHbIH 3/1eKMPOXUMUSIILIK XoHe
anekmpogu3ukanblK KacuemmepiH 3epmmeyze apHarnfaH. Llony cyrnepuoH emkiz2ilumiH emkisaiwmiaiH,
mypaKkmbIfbIFbIH XOHe OHbIH MepMoOUHaMUKarbIK mypakmbibifbiH Kapacmbipadel. 165 °C, 210 °c xeHe
355 °C memnepamypada 6ankbiMaHblH 0St-RbAg415 ywiH anekmp emkisaiumikmiH 3nekmp epiciHiH
KepHeyiHe (¥3OI1) meayendiniai myparnel 3epmmeyrnep Xypei3indi, alma Kemy Kepek, Kammbl 3/1eKmpoaum
rneH oHbIH barnkKbiMacbkIHbIH 35iekmp emkizaiwmiei YOI yrirarobiMeH Xorapbinaliobl XoHe wekmi MoHOepae
yMmbinaobl, 6ipak coHbiMeH bipee ¥OI1 3epmmezeH aliMakma OHbIH WeKMmMi MoHOePIHe KOl XemkKizinmedi.

TytiHdi ces3dep: Kammebl anekmponum, RbAg4l5, cynepuoH emki3zaiw, mepmMoOuUHaMUKasbIK
mypakmabInbIK.

Teépable anekTporutbl (T3J1), ocobeHHO cynepuoHHble npoBoaHukn (CUIM), ABnsTCA nepcnek-
TUBHBIMM (PYHKUMOHAMNbHLIMW MaTtepuanaMmm Ans 3reKTPOXMMUYECKUX YCTPOWCTB C BbICOKOW YAernbHOM
€MKOCTbIO, NMOTHOCTBIO 3HEPrnn (CynepKoHAEeHCaTopbl U Ap.) U HAXOAAT LMPOKOE NPYMEHEHNe B TEXHUKE U
TEXHOMOrNW.

OfgHWM 13 OCHOBHBIX OTNNYUA TOJ1 OT OBbIYHBIX MOHHBIX KPUCTANOB ABMSETCH MX BbICOKAA MOHHas
NPOBOAMMOCTb, NO 3TON NPUYMHE UCCrEeAOBaHNE CBOWCTB TBEPAbIX SMEKTPOMMTOB ABNSETCA NPUOPUTETHBLIM
HanpasneHWeMm B CBA3W C UX YHUKarNbHON aHOMarnbHO BbICOKOW MOHHOW NPOBOAMMOCTbIO.

B koHue 1960-x rogoB Hayanock bypHoe passuTue nccrnegoBaHuni B obnactu CUMN. Tonykom kK aTomy
nocnyxun cuHtes coeanHeHns RbAgyls [1,2] n ero nocnegytowee ucnonb3oBaHve B kadectse TOJl B
Bartapesix, npegHasHavYeHHbIX Ans paboTbl B KOCMUYECKUX ycroBusiX. [pemmyliectBa — MUHWATIOPHOCTD,
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MexaHu4eckasi MpovYHOCTb, HaaéxHocTb. CoeamHeHue RbAQuls, obnagaeT BbICOKOW MPOBOAMMOCTbLIO MO
noHaMm cepebpa, koTopas AOCTUraeT NpuM KOMHaTHOW Temnepatype 3HadeHust ~ 0,3 (Om - cm) ~'. u ceitvac
SABNSAETCA OOHUM U3 «PEKOPACMEHOBY Cpeaun CynepuUoHHbIX MPOBOAHMKOB [3].

CWI, npeactaBuTeneM KOTOPOro SBMSIETCSA UcCCregyemoe B HacTosiwen pabote coeauHeHue
RbAg,ls MMeeT WMpoKoe NpuMMeEHeHWe B TexHuke, Orarogaps BbICOKOM MOHHOW MNPOBOAMMOCTM MpM
TemnepaTypax CyLeCTBEHHO Hwke Temnepatyp nnaerneHuns. OH uMcnonb3yeTcs B KavecTBe TBEPAOBIX
3MEeKTPONMTOB B Pa3NMYHbIX 3MEKTOPOXUMUYECKUX YCTPOWCTBAxX — TBEPOOTENbHbIX MCTOYHMKax TOKa,
noHuctopax u T.4. NHTeHcmBHble nccneposanms CUIM B nocrnegHee BpeMsi CTUMYNUPYIOTCS UX LUMPOKUM
NPYMEHEHNEM B HOBEWLLUNX TEXHONOTUSX.

OcHoBHblE NpenMyLLecTBa TBepAoTenbHbix nNpubopoB Ha ocHoBe CUI nepeg ux XnaKOCTHbIMU
aHanoramu: LWWPOKUA pabounin Auana3oH TemnepaTyp, OOMbLIOM CPOK COXPaAHHOCTU, BO3MOXHOCTb
akcnnyataumm B rmybokom Bakyyme M npu B0nblUMX MEexaHU4Yeckux neperpyskax u T.4. [lepcnektuBHoe u
ah(peKkTUBHOE MCMNONb30BaHNE CYNEPUMOHHbIX MaTepuanoB B TEXHUKE BbI3bIBAET MHTEPEC K U3YYEHUID UX
PU3MKO-XMMUYECKMX CBOWCTB 1 XapaKTepUCTuK. B cBA3N C 3TMM o4eBMAHA aKkTyarnbHOCTb BbIOpaHHOM TEMBI.

Bbicokass npoBogumocTb T3J1 obycnosneHa cneumdunyeckon CTPYKTYPOW  KpUCTanfMyecKom
peweTtkn. OHa 3aKn4aeTcs B pacrionoXeHWM MOHOB OOHOro Tuna B npegenax Kpuctannorpaduyeckux
KaHanoB, 0b6pasyloLmX OOHO-, ABYX- UNN TPEXMEPHbIE CETKU. OTW MOHbI UMEKT BbICOKYIO MOABUXHOCTL U
MOryT Nerko nepemMeLLaTbcs nNo Takum kaHanawm. [4 1.

MepBble yNnOMUHaHNA O BbICOKOW MPOBOAMMOCTY MOHHBIX KpUCTannoB oTHocuTcs K 1833 r., ®apanen
[5] 3admkcmpoBan aHOManbHO BbLICOKYIO 3MEKTPONPOBOAHOCTL Cynbduaa cepebpa, CpaBHUMYK CO
3HayeHuaAMKM O Ona metannos. [og cnycTa npu uccnegoBaHum Topuga CBMHLA, OH ODHapyXun peskoe
N3MEHEeHMe 3NeKTPonpoBOAHOCTM KpucTanna npm 450°C [6]; B HacTosiLee BpeMsi 3TOT ahpeKT N3BECTEH Kak
apageeB (pa3mbiThiln) dasoBbint nepexoq (PI1) B kpuctannax co CTpyKTypor dntoopuTa.

B 1967 Bpagnu u puH [7] (1 HesaBucumo OT Hux) OyaHC u Arbio [8] cMHTe3upoBanu HOBbIN
cepebponpoBogawmii anektponut RbAgyls, NpoBOANMOCTb KOTOPOro npyv KOMHATHOM TemnepaType Aonroe
BpeMmsi Gbina pekopaHo Bbicokoii (0,35 Om™-cm™).

Anbca-thasa TBEPOOro anekTponuta TeTpa-neHTanmoamaa cepebpa pyouams (a-RbAguls), Bo3-
HUKatowwas npu kputnydeckom Temnepatype T, = 209 K (pasosbii nepexon BTOporo nopsgka), npeactasnser
CcoBOM MCKMIOUUTENBbHO BbICOKYHD WMOHHYK MNPOBOAMMOCTb — npumepHo 0,21 om'.cm™ npy KOMHAaTHOM
Temnepartype. TponyHas cucrema, otkpbiTad bpagnu n NpuHom n Hesasucumo apyr ot apyra OyaHc u Arbto,
npetepneBaeT ¢a3oBbIi Nepexoq nepeoro nopsgka npu T, = 120 K. Ero kpuctannuyeckasi cTpyktypa 6bina
nepBoHayanbHO uccnegosaHa [ennepom [9] u Bpagnu ¢ pMHOM, KOTOpble MNOKasanu, YTO YyKasaHHad
CTPyKTypa obpasosaHa |~ 1 Rb* HenoasumkHLIMM MOHaMmM noapeléTkn u noHamu Ag’, koTopble obnagatot
BbICOKOW MOABWKHOCTBLIO Y HE 3aHMMAIOT OCODbIX Yy4ACTKOB B KPUCTaNNMYECKON peLUETKE.

TeépaHbii anekTponuT RbAguls, nonyyaetcsa asyms cnocobamu:

1. Kpuctannuaaumen ns pactsopos [10,11].

2. TeepgodasHbiM CUMHTE3OM uUnM nnaeneHnem cmecn Rbl-Agl ¢ nocnegyiowmm npoBeaeHUEM
TBEPAOKA3HOro CUHTE3A.

MNpn TBepaodasHOM CUHTE3e MonyvYaembii NPOAYKT MOXET coaep)aTb HenpopearnpoBaBLLve
ucxogHble BewlecTBa. JATO CBA3AHO C TPYAHO OCYLLECTBUMbIM HabrnogeHMeM 3a CTEXMOMETpPUMEN npwu
npoeegeHun cuHtesa. lNMpu cnHTEe3e N3 pacTBOPOB ferye OCTUYbL CTEXMOMETPUIO MPOaYyKTa.

OyaHc n Aprio B 1966 r. npeactasunu crnocob nonyyeHms RbAgsls u3 auetoHosoro pactsopa. B
npoLiecce ynapveaHusa 0O MOCTOSIHHOW Macchl pactesopa Rbl n Agl, nonyumswmiica ocagok npeacrasnser
cobon conbBaT RbAQsl4-2C3HgO. lMposogmmocts npu 25°C He npesblwana 0,18 Om.cm™. CocTaB
MaTepuana oTBevyaeT ctexuomerpuyeckon copmyne RbAgyls Ha ocHoBaHUM peHTreHoda3oBOro aHanusa
(PPA).

Bnepsble meTogom Hoxpanbckoro nony4mun RbAgyls B Buae moHokpuctannos dynnmep [12]. Tem He
MEeHee KOHEYHbIV NPOAYKT OblN HU3KOro KavyecTsa.

MoHokpucTtannsl RbAgyls BbicOkoro kadecTtsa, nonydeHbl npyu Temnepatype 57-58°C u3 pacrtBopa
Rbl n Agl B auetoHe, loddpmaHom, MuweHko n ap.[13,14,15]. [OaHHble MOHOKpucCTanibl obnaganu
npoBoAMMOCTbI0 0,29-0,32 OM™"-cM ™' mpw Temnepartype 25°C.

MokasaHo, 4To RbAgyls MOXeT cyliecTBoBaTb B TPEX OCHOBHbIX dpasax [16,17]; npuuém, B y-chase
npu Temnepatype 210 K. B BbicokoTeMnepaTypHOW a-hbase anemMeHTapHas Kpuctannuyeckas ayenka c
MOCTOSIHHOM pelwéTkn 1,124 Hm cogepxuT 4 katmoHa Rb*, 16 katmoHos Ag* n 20 aHnoHoB |™. B kaxaon u3
TakMx sf4eek umeetrcd 56 cBoOOOAHbIX MecCT, 06pasyloliMx KaHanbl WM Tak HasbiBaeMble «Lienu
NpOBOOUMOCTM», MO KOTOPbIM KaTMOHbI cepebpa MOryT nepemMeLlatbCsl BHYTPU SYENKU, U U3 SYENKU B
aderiky [18]. PparmeHT anemeHTapHomn a4yenkn RbAgyls npyBeaén Ha pucyHke 1.
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PucyHok 1 — ®parmeHT anemMeHTapHon s4enku TBépaoro anektponuta RbAg,ls.
Bonbluve Lapbl NOKa3biBalT NOMNOXeHUe aHNoHOB |-, cpeaHme — kaTmoHos Rb,
Lapbl Manoro AMaMeTpa — BO3MOXHbIE NO3ULIMM NOABWMKHLIX KaTnoHoB Ag™ [18]

CynepuoHHbI npoBogHunk RbAguls Bbigensetca na mHormx TOJ1 n3-3a BbICOKOWM NMPOBOAMMOCTU B
aByx dasax a u g (~ 0,2 OM_1-CM_1) N HU3KOW 3MEKTPOHHOW NpoBOAMMOCTH (~ 2,5 x 107° OM_1~CM_1) [19,
20,21] v NO3TOMY C MOMEHTa ero uaeHTUudUKaumm Npmenék Kk cebe GonbLLoe BHUMAHMKE.

MocnegHee Bpems HabnogaeTcd 6GoMbWION MHTEpPEC K npupoge as3oBbix nepexogoB (PI)
paccmatpuBaemoro TOJ1, kotopble npoucxogdat npu 122 K n 208 K cootetcTtBeHHO [22]. MNpu ®I1 122 K B
HU3KoTemMnepaTypHyo S-dasy NpoBOANMOCTb CKaYKOM CHUXAaETCH Ha ABa nopsagka [23].

AGCOnOTHbIE 3HAaYEHMST MOHHOM NpoBoanuMocTy Npu 298 K BeCcbMa HEOOHO3HAYHbI 1 BapbUPYETCS B
pvanasoHe 0,09-0,29 Om™'-cm™ [24]. Takon pas3bpoc pesynbTatoB, MO-BUOUMOMY, MOXHO OOBSICHUTL Kak
pasnuMyMaMn B MeToAMKe onpederneHus MOHHOW MPOBOAUMOCTU, TaK U pasHbIM XMMUYECKUM N (Ha30BbIM
COCTaBOM uccreqoBaHHbIX 00pa3uoB. NogasnaoLwas 4acTe UBMEPEHUI OTHOCUTCH K MOMMKPUCTANINYECKNM
obpasuam, NPUroToBMEHHbIM B BUAE TabneTok.

OneKkTponpoBOAHOCTL  CynepuoHHoro nposogHuka RbAguls n ero pacnnasa Bo3pacTaeTr c
yBENUYEHUEM HaMpPSPKEHHOCTU 3MEKTPUYECKOro Nnons ¢ JOCTMKEHUEM npefenbHbIX 3NeKTpornpoBOAHOCTEN.
MpenenbHOe BbLICOKOBOMNLTHOE 3HadeHue a-RbAg,ls npeBoCxoouT HU3KOBOSBTHYIO 3NEKTPONPOBOAHOCTL Ha
35 %. ObdekT nons B ero pacnnase coctaensieT donee 25 %. B TBEpAOM 1 pacnnaBneHHOM areKTponuTax
HabrnogaeTcs ABNeHNe akTnBaunm — agpekT «namsaTmuy» [25].

CynepuoHHble TBEpPAbIE ANEKTPONUTbI 06nagalT 3NeKTPONpPOBOAHOCTBIO, CPAaBHMMOW C MPOBOAU-
MOCTbIO KOHLIEHTPUPOBAHHbBIX PACTBOPOB SMEKTPONUTOB U Jaxe pacnnaBneHHbIx coneil (10°-10"" Om ™ '-em™
1). Cpeou Hux Hanbonbluen npoBogumMocTblo obnagaet a-RbAguls (~0,3 om"-em™, 300 K) [26].CoueTaHune
TaKMX LIEHHbIX CBOWCTB, KaK BbICOKasi MPOBOAUMOCTb M MeXaHW4ecKasi )XECTKOCTb, AENaktT CynepuUoHHbIE
NPOBOAHUKN HE3AMEHUMbBIMWU MPU CO30aHUMN COBPEMEHHbIX YCTPOUCTB 3IEKTUBHON SHEPTUN N MOLLHOCTH,
TaKuX, Kak cynepKoHLeHCaTopbl C BLICOKOM YAESbHON MOLLHOCTBLIO, U OPYrMX YCTPOUCTB 3NIEKTPOXUMUYECKOM
3HepreTukm [27].

ViccneqoBaHbl 3aBMCUMOCTUM SNEKTPONPOBOAHOCTI OT HaMpPsPKEHHOCTU anekTpuyeckoro nons (HOIMM)
no ocumnnorpammam BUP ana a-RbAgls npu Temneparypax 165 °C, 210 °C u pacnnasa npu 355 °C. O1a
3aBUCMMOCTb N5 YOENbHOW 3MeKTPONPOBOAHOCTY ANEKTPONUTOB NpMBEAEHa Ha PUCYHKe 2.

Kak BMAHO 13 rpadmka, anekTponpoBOAHOCTL TBEPAOro AMeKTponmTa 1 ero pacnnaea BO3pacraeT ¢
yBenudeHmeMm HJII 1 cTpemMutca K npeaenbHbIM 3HAYEHUAM, HO Mpu 3TOM €€ npefdenbHble 3HayYeHust B
obnacTn, uccnegosaHHon HII, He AOCTUrHYTHI.

JocTurHytas BbICOKOBOMBTHas anekTponpoBogHocTb a-RbAgyls npn 165 °C n 210 °C npeBbiwaet
ncxogHble 3HadeHunsa Ha 35,2 n 23 %, a anekTponpoBOAHOCTL pacnrniaBa — Ha 28 %. B Teopun pacteopoB
3NEKTPONIMTOB OTHOLUEHME 3NEKTPONPOBOAHOCTM MpU AaHHOW KoHueHTpauuu x(0) K anekTponpoBOOHOCTU
pactBopa npu 6GeckoHeyHOM pasbaBneHnn (paBHom B adcpekte BuHa npenenbHON BbICOKOBOMLTHOM
3MEKTPONPOBOAHOCTU, X °), UCNONb3YeTCs ANS OLEHKN Kaxylueics cTeneHn anccoumaumn. OueHuBaemas
34ecb cteneHb guccouuwauun o = x (0) x ° nng a-RbAgyls pasHa 0,74 n 0,81 mpu 165 n 210 °C,
COOTBETCTBEHHO, 1 0,78 — ansa pacnnaea npu 355 °C.
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PucyHok 2 — 3aBMCMMOCTb yAenbHOW anekTponpoBogHoCTM a-RbAg,ls
npu 165 °C (1), 210 °C (2) v pacnnaga (3) npu 355 °C ot H3I [25]

B cynepvoHHoM TBEpOoM npoBoaHuke a-RbAgyls n ero pacnnase ycTtaHOBMEHO BoO3pacTaHue WX
3MNEeKTPONPOBOAHOCTM C YBENNYEHNEM HAMNPSPKEHHOCTU aneKkTpudeckoro nons (addekt BuHa) n obHapyxeHo
SBNEeHne ux akTmBauuuM noa OEeWCTBMEM 3aBepLUEHHbIX BbICOKOBOSMLTHLIX WMMMYNbCOB C MepexoaoMm
3MEeKTPONMTOB B HEPABHOBECHOE COCTOSIHME C UX BO3POCLLEN IMEKTPONPOBOAHOCTBLIO (3PdEKT «namaAT») un
anuTtenbHon (10° ¢) penakcauueil. SIBMEHMe akTWBALMM CYNEPUOHHBLIX MPOBOAHUKOB MOXET ObiTh
MCMNOMb30BaHO ANA  MHTEHCUMUKALMM  TEXHOMOrMNW TBEPLOTESIbHbIX YCTPOWCTB  3MNEKTPOXUMUYECKOWN
3HEpPreTUKK.

OnpegenexHve TepmMoavHaMUYECKON YCTONYMBOCTU TBEPAbIX AMNEKTPONMTOB MMEET TeOpPETMYECKOe U
fbonblioe npakTuyeckoe 3HaveHue. Bonpoc o TepmoguHamudeckon ctabunbHocTn T3J1 RbAguls obcyx-
Aaetcd yxe gaBHo. Bnepsble obpatunuce kK atomy sonpocy Tonon n OyaHc B 1968 r. [28].

Muxannosa n Konudekum [29] npegnpuHANM 3aKCnepuMeHTarnbHyl0 MPOBEpKYy BbIBOAOB Torona u
OyaHca. B pesynbrate npoBefeHWst aKCNepuMeHTa OOHapyXXEHO, YTO MpU BbIAEPXKKE SYENKU B TeYeHue
Hegenu npu Temnepatype 293 K npoucxoguT He pasnoxeHue, a, HaobopoT, cuHTe3 RbAgyls 13 ncxogHbix
kKomnoHeHT Rb,Agl; 1 Agl.

B pa6ote [30] npuBedeHbl pesynbraTbl 3KCMNEPUMEHTANbHBIX UCCHE40BAaHUA TEPMOANHAMUYECKUX
CBOWICTB MOHOKPWUCTarnmoB.

Ha pucyHke 3 npeacrasneHa TemnepatypHas 3asucumoctb C,(T) B uHTepsane temnepatyp 100-250
K. BuagHbl aBa y3kMx makcumyma npu temneparypax T1=120,55 K n T, = 208,26 K, cooTBeTcTBYHOLNX V=B~ 1
B-a-nepexogam. MNMpu Temnepatype T4=120,55 (y—B-nepexon) TENNOEMKOCTb AOCTUraeT 3HadeHun ~ 2510
[x/(monb-K), 3aTem pesko nagaet Ao senuuuHbl 258 [x/(monb-K), npesbiwas 3HaveHne C,(T) Ao nepexopa
Ha 13 [x/(monb-K). B mHTepBane Temnepatyp 122-180 K 3HayeHne Tennoé€MKOCTM pacTeT JIMHEWHO C
Temnepatypoi no 3akoHy C,(T)=258+0.565(T — T4) x/(Monb-K).

Bhiwe Temnepatypsbl 180 K HaumHaeTcs HenuHenHbin pocT Cy(T), n npu T, = 208,26 K TennoémkocTtb
OOCTUraeT MakcumanbHOro 3Hadenust ~ 2510 [Ox/(monb-K), a 3atem B amanasoHe T,+0,74 K nagaet go
NOCTOSAHHOrO 3HaveHus 292 [x/(monb-K), coxpaHas ero Ha yposHe 305 K.
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PucyHok 3 — 3aBncuMOCTb TennoémkocTn oT Temnepatypsl B HTepsane 100...300 K gna moHokpucTtanna
RbAg,ls. Ha BcTaBke — noBegeHue TennoémkocTtun npu gasosom nepexoge y—L£ (120 K).
Habntogaetcst ToHkasa cTpykTypa nepexoaa [30]
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TepmognHamuyeckas yctonumBocTb RbAQ4ls onpegeneHa metogom TEPMOXMMUYECKOrO pacTBO-
peHus. lNMokasaHo, 4yto npu TemnepaTtype 308 K noteHuman mb66ca paBeH Hynto. Hwke gaHHoOW Temne-
patypbl RbAg.ls HeycTonums. OgHako, Kak nokasanu TexHonornyeckue mcnoitaHnd, RbAg,ls HaxoguTcs B
MeTacTabunbHOM COCTOSIHUM U MOXET XPaHUTLCHA CKOSMb YTOAHO.

B xopoe aHanusa paboT MOXHO crnegaTtb BbIBOA, YTO ANMTENbHOE XpaHeHWe TBEPOOro 3MneKTponuTa
He MpPMBOOUT K 3HAYMTENbHbIM CTPYKTYPHbIM M TPaHCMOPTHbIM M3MeHeHusM. MOXHO Takke chaenatb
3aKMnyeHe, 4YTO npeactaBneHne o HectabunbHocT RbAguls npy KomHaTHOM u  Boree  HU3KMX
Temnepatypax TpebyeT ganbHeNLnX NccriegoBaHun.

JINTEPATYPA:

1. F'ypeBuy 0. 5. Ocob6eHHOCTU TEPpMOAUHAMUKA CYNEPUOHHBLIX npoBoaHukoB / ['ypesuy 0.
A., UeaHos-Luny A. K. // Ycnexun dpumsundeckux Hayk. — Mocksa,1982. — T.136, N. 4. — C.693-728.

2. Ykwe E.A. TBepable anektponutbl / Ykwe E.A., bBykyH H.I.- M.: — Hayka, 1977. - 175 c.

3. Famprikis T. Fundamentals of inorganic solid-state electrolytes for batteries / Famprikis T.,
Canepa P., Dawson J. A, Islam M. S., Masquelier C. // Nature Materials. — 2019. — T. 18, N. 12. — C. 1278-
1291.

4. Karamov F.A. Superionic conductors / Karamov F.A.—Cambridge: Cambridge International
Science Publishing, — 2008. — 211 c.

5. UBaHoB-lLUuy A.K. NoHuka TBepporo Tena: B 2 1. T. 2 / MiBaHos-LUuy A K., MypuH UN.B. — CaHkT-
MeTtepbypr: N3pgaTtenbcteo CI6IY, 2010. — 1000 c.

6. Burbano J. C. A new position in alpha-RbAg4l5 at room temperature by molecular
dynamics simulations/ Burbano J. C., Correa H., Lara D. P // Molecular Simulation. — 2020. — T. 46, N. 5. —
C. 375-379.

7. Bradley l. Solids with high ionic conductivity in group 1 halide system / Bradley I., Greene P.
/[Trans. Faraday Soc., 1967.— v.63. N. 2.— P.424-430.

8. Owens, B.B. High-conductivity solid electrolyte: MAg4l5 / B.B. Owens, G.R. Argue//Science. —
1967. — N.157. — P. 308-309.

9. Geller S. Crystal structure of the solid electrolyte, RbAg4J5/Geller S // Science, 1967.— v.157.
- P. 310-312.

10. Ky3HeuoB B. . CuHTe3 TBepgoro anekrtponuta RbAg4l5 B xxngkom ammuake / KysHeuos B.
M., BonbdcoH B., Mpomoe O.I". // XKypHan npuknagHon xumum, 1976. — T. 49. Ne 5. — C. 1137-1138.

11. Scrosati B. A new method of RbAg4l5 solid electrolyte /Scrosati B. A.// I. Electrochem. Soc.,
1971.—v. 118. N. 6. — P. 204C.

12. Fullmer L.D. Crystal growth of the solid electrolyte RbAg4J5 / Fullmer L.D., Hiller M.A.//
J.Cryst.Growth, 1969. — v.5. — P.395-397.

13. MuweHko A.B. BblpawumBaHue n cCBOMCTBAa MOHOKPUCTANNIOB TBEpPAOro 3neKTponuTta
RbAg4J5.1 / Muwenko A.B., MeaHos-LUny A.K., FTodbdpmaH B.I'., Boposkos B.C. // Inektpoxumus, 1975. — T.
11. Ne 2. — C. 333-335.

14. MuweHko A.B. BbipawmBaHMe M CBOWCTBA MOHOKPUCTaN/oOB TBepAOro 3rieKTponuTa
RbAg4J5.11 / MnweHko A.B., loddman B.T'., MBaHos-LUnu A.K., Boposkos B.C. // Qnektpoxumug, 1977 — T.
13. Ne 12. — C. 1858-1859.

15. UBaHoB-lLuy A.K. QneKkTponpoBOoAHOCTbL U (ha3oBbie Nepexoabl B TBEPAOM 3JeKTponuTe
RbAg4J5 / iBaHos-LUny A.K., Bopoekos B.C., Muwenko A.B., Nodpdpman B.I'. // Qokn. AH CCCP, 1976 — T.
228. Ne 6. — C. 1376-1379

16. UBaHoB-lLuy A.K. MoHuka TBepgoro tena: B 2 1. T. 1 / VieaHos-LLUuy A.K., Mypun U. B. —
CankT-lMeTepbypr: Ns3gatensctso Cr16Iy, 2010. — 1000 c.

17. Burbano J. C. Diffusion Study for alpha-RbAg415 System by Molecular Dynamics / Burbano
J. C., Lara D. P., Correa H. // Physica Status Solidi B-Basic Solid State Physics. — 2020. — T. 257, N. 6. —
C.4.

18. Tolstoguzov A. B. lon-Beam Sources Based on Solid Electrolytes for Aerospace
Applications and lon-Beam Technologies (Review) /Tolstoguzov A. B., Belykh S. F., Gololobov G. P.,
Gurov V. S., Gusev S. I, Suvorov D. V., Taganov A. |, Fud D. J., Ai Z., Liu C. S. // Instruments and
Experimental Techniques. —2018. — T. 61, N. 2. — C. 159-172.

19. Boris A. V. INTERFACE CHARGE TRANSPORT AND THE ELECTRONIC CONDUCTIVITY
OF "RbAg4l5 SOLID ELECTROLYTES / Boris A. V., Bredikhin S. I. // Solid State lonics. — 1990. — T. 40-1.
—C. 269-271.

20. Lv B. C. Growth mechanism and photoelectric properties of a silver nanowire network
prepared by solid state ionics method / Lv B. C., HU Q. Q., Wang P. F., Zhu J. L., Ma W. Y., Dong Z. M.,
Cao Y., Sun J. L. // Nanotechnology. — 2020. — T. 31, N. 45. — C. 8.

21. Acharyya P. Broadband Colossal Dielectric Constant in the Superionic Halide RbAg4l15:
Role of Intercluster Ag+ Diffusion / Acharyya P., Ghosh T., Matteppanavar S., Biswas R. K., Yanda P.,

51



TEXHUKATNDBIK FbINbIMAOAP XXOHE TEXHOJIOTUAJIAP TEXHUWYECKME HAYKU U TEXHONOIUKH

Varanasi S. R., Sanyal D., Sundaresan A, Pati S. K., Biswas K. // Journal of Physical Chemistry C. — 2020. —
T. 124, N. 18. — C. 9802-9809.

22. Vargas R. A. FIRST-ORDER BEHAVIOR OF THE 209 K PHASE-TRANSITION OF RbAg4l5 /
Vargas R. A., Coronel G. W. // Solid State lonics. — 1995. — T. 81, N. 1-2. — C. 69-72. DOI: 10.1016/0167-
2738(95)00173-4

23. Genossar J. Anomalous thermal expansion at phase transitions of Ag4RbJ5 / Genossar J.,
Gordon A, Steinitz M.O., Weil R. // Solid State Commun., 1981.- v.40. N 3.- P.253-254. DOI: 10.1016/0038-
1098(81)90752-3

24. TpomoB O.. BnuaHue HEKOTOPbIX KAaTUOHHbLIX W aHUOHHbLIX MNpPUMecen Ha
anekTpoxumuyeckue cesomctea Ag4RbJ5 / N'pomos O.I., KyabmuH A.. // BcecotodHas koHpepeHUmMs No
anekTpoxumun: Tes. gokn., 4yactb 3. — M., 1982. — C. 193

25. lWa6aHoB O. M. UHTeHCcudMKaumsa npoBOoAUMOCTHU CynepuoHHoro nposoaHuka "RbAg4l5 n
ero pacnnasa / llabaHos O. M., Kavaes P. T. //BecTHuk [larecTaHCKOro rocygapCTBEHHOro yHMBepcuTeTa.
Cepusa 1: EcTecTBeHHble Hayku. — 2012. — N. 1.

26. Hull S. Crystal Structures and lonic Conductivities of Ternary Derivatives of the Silver and
Copper Monohalides — I. Superionic Phases of Stoichiometry MAg415: RbAg4l5, KAg4l5, and KCu4l5 /
Hull S., Keen D.A., Sivia D.S., Berastegui P. // J. Solid State Chemistry. — 2002. — V. 165. — P. 363-371. DOI:
10.1016/j.jssc.2004.05.004

27. Kamaya N. A lithium superionic conductor / Kamaya N., Homma K., Yamakawa Y.,
Hirayama M., Kanno R., Yonemura M., Kamiyama T., Kato Y., Hama S., Kawamoto K., Mitsui A. //
Nature Materials. —2011. - T. 10, N. 9. — C. 682-686. DOI: 10.1038/nmat3066

28. Topol L.E. Thermodynamic studies in the high-conducting solid systems RbJ-AgJ, KJ-
AgJ, and NH4J-AgJ / Topol L.E., Owens B.B. // J. Phys. Chem.- 1968.- Vol.72. N. 6.- P.2106-2111. DOI:
10.1021/acs.jpcc.0c02118

29. Muxannoa A.M. K Bonpocy o ctabunbHOCTM TBepAoro MoHHoro nposogHuka RbAg4J5 /
Mwuxannosa A.M., Konuekun J1.I". // nexktpoxmumus, 1976. — T. 12. Ne 1. — C.156-157.

30. Toddman B.I'. TpaHcnopTHble npoueccbl WU reteponepexoabl B TBepAodasHbIX
3INEeKTPOXMMMUYECKUX CUCTeMax C ObICTPbIM MOHHbLIM NepeHocoM : aBTopechepaT AUC. AOKTOpa
XUMmMyeckux Hayk : 02.00.05 / N'ocpdpmaH, Bnagmumup Meopruesndy. — Capatos, 2000. — 37 c.

REFERENCES:

1. Gurevich YU. YA. Osobennosti termodinamiki superionnyh provodnikov / Gurevich YU.
YA., Ivanov-SHCHic A. K. // Uspekhi fizicheskih nauk. — Moskva,1982. — T.136, N. 4. — S.693-728.

2. Ukshe E.A. Tverdye elektrolity / Ukshe E.A., Bukun N.G. — M.:— Nauka, 1977. - 175 s.

3. Famprikis T. Fundamentals of inorganic solid-state electrolytes for batteries / Famprikis T.,
Canepa P., Dawson J. A, Islam M. S., Masquelier C. // Nature Materials. — 2019. — T. 18, N. 12. — C. 1278-
1291.

4. Karamov F.A. Superionic conductors / Karamov F.A. — Cambridge: Cambridge International
Science Publishing, — 2008. — 211 s.

5. Ivanov-SHic A.K. lonika tverdogo tela: v 2 t. T. 2 / Ivanov-SHic A.K., Murin V. — Sankt-
Peterburg: Izdatel'stvo SPbGU, 2010. — 1000 s.

6. Burbano J. C. A new position in alpha-"RbAg4l5 at room temperature by molecular
dynamics simulations / Burbano J. C., Correa H., Lara D. P // Molecular Simulation. — 2020. — T. 46, N. 5.
— C. 375-379.

7. Bradley Il. Solids with high ionic conductivity in group 1 halide system / Bradley |., Greene
P. //Trans. Faraday Soc., 1967. — v.63. N. 2.— R.424-430.

8. Owens, B.B. High-conductivity solid electrolyte: MAg4l5 / B.B. Owens, G.R. Argue//Science.
—1967. — N.157. — P. 308-309.

9. Geller S. Crystal structure of the solid electrolyte, RbAg4J5/Geller S // Science, 1967.—
v.157. = R. 310-312.

10. Kuznecov V. P. Sintez tverdogo elektrolita "RbAg4l5 v zhidkom ammiake / Kuznecov V. P.,
Vol'fson V., Gromov O.G. // ZHurnal prikladnoj himii, 1976. — T. 49. Ne 5. — S. 1137-1138.

11.Scrosati B. A new method of RbAg4l5 solid electrolyte / Scrosati B. A.// |. Electrochem. Soc.,
1971.—v. 118. N. 6. — P. 204C.

12. Fullmer L.D. Crystal growth of the solid electrolyte RbAg4J5 / Fullmer L.D., Hiller M.A.//
J.Cryst.Growth, 1969. — v.5. — R.395-397.

13. Mishchenko A.V. Vyrashchivanie i svojstva monokristallov tverdogo elektrolita RbAg4J5.1
/ Mishchenko A.V., Ivanov-SHic A.K., Goffman V.G., Borovkov V.S. // Elektrohimiya, 1975. — T. 11. Ne 2. — S.
333-335.

52



TEXHUKATNDBIK FbINbIMAOAP XXOHE TEXHOJIOTUAJIAP TEXHUWYECKME HAYKU U TEXHONOIUKH

14. Mishchenko A.V. Vyrashchivanie i svojstva monokristallov tverdogo elektrolita RbAg4J5.11
/ Mishchenko A.V., Goffman V.G., lvanov-SHic A.K., Borovkov V.S. // Elektrohimiya, 1977 — T. 13. Ne 12. —
S. 1858-1859.

15. Ivanov-SHic A.K. Elektroprovodnost' i fazovye perekhody v tverdom elektrolite RbAg4J5 /
Ivanov-SHic A.K., Borovkov V.S., Mishchenko A.V., Goffman V.G. // Dokl. AN SSSR, 1976 — T. 228. Ne 6. —
S. 1376-1379.

16.Burbano J. C. Diffusion Study for alpha-"RbAg4l5 System by Molecular Dynamics /
Burbano J. C., Lara D. P., Correa H. // Physica Status Solidi B-Basic Solid State Physics. — 2020. — T. 257,
N.6.-C. 4.

17. Tolstoguzov A. B. lon-Beam Sources Based on Solid Electrolytes for Aerospace
Applications and lon-Beam Technologies (Review) /Tolstoguzov A. B., Belykh S. F., Gololobov G. P.,
Gurov V. S., Gusev S. |, Suvorov D. V., Taganov A. |, Fud D. J., Ai Z., Liu C. S. // Instruments and
Experimental Techniques. —2018. - T. 61, N. 2. — C. 159-172.

18. Boris A. V. INTERFACE CHARGE TRANSPORT AND THE ELECTRONIC CONDUCTIVITY
OF "RbAg4l5 SOLID ELECTROLYTES / Boris A. V., Bredikhin S. I. / Solid State lonics. — 1990. — T. 40-
1. —C. 269-271.

19. Lv B. C. Growth mechanism and photoelectric properties of a silver nanowire network
prepared by solid state ionics method /Lv B. C., Hu Q. Q.,, Wang P. F., Zhu J. L., Ma W. Y., Dong Z. M.,
Cao Y., Sun J. L. // Nanotechnology. — 2020. — T. 31, N. 45. - C. 8.

20. Acharyya P. Broadband Colossal Dielectric Constant in the Superionic Halide RbAg4l5:
Role of Intercluster Ag+ Diffusion / Acharyya P., Ghosh T., Matteppanavar S., Biswas R. K., Yanda P.,
Varanasi S. R., Sanyal D., Sundaresan A, Pati S. K., Biswas K. // Journal of Physical Chemistry C. — 2020. —
T. 124, N. 18. — C. 9802-9809.

21.Acharyya P. Broadband Colossal Dielectric Constant in the Superionic Halide RbAg4l5:
Role of Intercluster Ag+ Diffusion / Acharyya P., Ghosh T., Matteppanavar S., Biswas R. K., Yanda P.,
Varanasi S. R., Sanyal D., Sundaresan A., Pati S. K., Biswas K. // Journal of Physical Chemistry C. — 2020. —
T. 124, N. 18. — C. 9802-9809.

22. Vargas R. A. FIRST-ORDER BEHAVIOR OF THE 209 K PHASE-TRANSITION OF RbAg4l5 /
Vargas R. A., Coronel G. W. // Solid State lonics. — 1995. — T. 81, N. 1-2. — C. 69-72. DOI: 10.1016/0167-
2738(95)00173-4

23. Genossar J. Anomalous thermal expansion at phase transitions of Ag4RbJ5 / Genossar J.,
Gordon A., Steinitz M.O., Weil R. // Solid State Commun., 1981. — v.40. N 3. — R.253-254. DOI:
10.1016/0038-1098(81)90752-3

24. Gromov O.G. Vliyanie nekotoryh kationnyh i anionnyh primesej na elektrohimicheskie
svojstva Ag4RbJ5 / Gromov O.G., Kuz'min A.P. // Vsesoyuznaya konferenciya po elektrohimii: Tez. dokl.,
chast' 3. — M., 1982. — S. 193.

25. SHabanov O. M. Intensifikaciya provodimosti superionnogo provodnika RbAg4l5 i ego
rasplava / SHabanov O. M., Kachaev R. T. //Vestnik Dagestanskogo gosudarstvennogo universiteta. Seriya
1: Estestvennye nauki. — 2012. — N 1.

26.Hull S. Crystal Structures and lonic Conductivities of Ternary Derivatives of the Silver and
Copper Monohalides — I. Superionic Phases of Stoichiometry MAg415: RbAg4l5, KAg4l5, and KCu4l5 /
Hull S., Keen D.A., Sivia D.S., Berastegui P. // J. Solid State Chemistry. — 2002. — V. 165. — P. 363-371. DOI:
10.1016/j.jssc.2004.05.004

27. Kamaya N. A lithium superionic conductor / Kamaya N., Homma K., Yamakawa Y., Hirayama
M., Kanno R., Yonemura M., Kamiyama T., Kato Y., Hama S., Kawamoto K., Mitsui A. // Nature Materials. —
2011.-T.10, N. 9. — C. 682-686. DOI: 10.1038/nmat3066

28. Topol L.E. Thermodynamic studies in the high-conducting solid systems RbJ-AgJ, KJ-
AgJ, and NH4J-AgJ / Topol L.E., Owens B.B. // J. Phys. Chem.- 1968.- Vol.72. N. 6.- P.2106-2111. DOI:
10.1021/acs.jpcc.0c02118

29. Mihajlova A.M. K voprosu o stabil'nosti tverdogo ionnogo provodnika RbAg4J5 / Mihajlova
A.M., Kopchekchi L.G. // Elektrohimiya, 1976. — T. 12. Ne 1. — S.156-157.

30. Goffman V.G. Transportnye processy i geteroperekhody v tverdofaznyh elektrohi-
micheskih sistemah s bystrym ionnym perenosom : avtoreferat dis. doktora himicheskih nauk :
02.00.05 / Goffman, Vladimir Georgievich. — Saratov, 2000. — 37 s.

CBepeHus 06 aBTOpax

logppmar Briadumup eopauesuy — OOKMOpP XxumMu4vyeckux Hayk, rnpogheccop, CI'TY umeHu NazapuHa
fO.A., e. Capamos, men. +7 964-849-0925, e-mail: vggoff@mail.ru

JlaspeHmbeea CeemnaHa AnekcaHdposHa — M.H.c., CI'TY umeHu lazapuHa FO.A., e. Capamos, e-
mail: svetlanalavrusha@yandex.ru

53



TEXHUKATNDBIK FbINbIMAOAP XXOHE TEXHOJIOTUAJIAP TEXHUWYECKME HAYKU U TEXHONOIUKH

logppmar Brnadumup leopauesuy — xumusi fbiribiMOapbiHbiH Ookmopel, FO. A. MazapuH ambiHOafbi
CMTY npogpeccopel, Capamos K., Ten. +7 964-849-0925, e-mail: vggoff@mail.ru

JlaspeHmbeesa CeemnaHa AnekcaHdOposHa — M. f. ¢., [azapuH ambiHOarbl CITY fO. A., Capamos K.,
e-mail: svetlanalavrusha@yandex.ru

Goffman Vladimir Georgievich — Doctor of Chemical Sciences, Professor, Gagarin State Technical
University, Saratoy, tel. +7 964-849-0925, e-mail: vggoff@mail.ru

Lavrentieva Svetlana Aleksandrovna — M. Sc., Gagarin State Technical University, Saratov, e-mail:
svetlanalavrusha@yandex.ru

UDC:517.957
DOI: 10.12345/22266070_2021_2_54

PLANE WAVES ON SHALLOW POLLUTED WATERS
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In this work, using inverse scattering techniques, the evolution of the single-soliton solution of the
Korteweg-de Vries equation in the presence of perturbations is analyzed. The evolution of the scattering data
is found for the Sturm-Liouville operator, the potential of which is a solution to the perturbed Korteweg-de
Vrries equation.The results obtained are illustrated with an example.The results can be applied to studying
the process of wave propagation on shallow polluted waters.

Key words: shallow polluted waters, perturbed Korteweg-de Vries equation, inverse scattering
method, single-soliton solution.

NNOCKUE BOJMHbl HA MENKUX 3ArPA3HEHHbIX BOOAX

Ypasboee [IY. — 0okmop @uU3UKO-MameMamu4yecKux HayK, YpeeH4ckul eocydapcmeeHsbil
yHugepcumem, Pecnybnuka Y3bekucmaH

batimarkynos A.T. — Kocmanatickull peauoHarbHbIl yHuUsepcumem, Kasaxcma

PeliumbepaaHos A.A. — kaHOUOam hu3UKO-MameMamuyecKux HayK, YpaeH4ckul eocydapcmeeHsili
yHusepcumem, Pecrnybnuka Y3bekucmaH

B QaHHOU pabome c nomouwbio memoda obpamHol 3adaqyu paccesiHusl npoaHanusuposaHa 360-
Jroyusi 00HOCONUMOHHO20 pelieHust ypasHeHust Kopmeeseea-0e ®pusa rpu Hanuquu eosmyweHul. HatideHa
asonoyusi 0aHHbIX paccesiHus 0ns1 onepamopa LUmypma-fluysunns, nomeHyuasa Komopoeo sernsemcs
pewieHUeM 803MYyUleHHO20 ypasHeHusi Kopmeeeza-0e ®pu3a. [lonyveHHble pe3yrbmambl [pousiocm-
puposaHbl npumepamu. NonyyeHHble pesynbmamei Mo2ym 6bimb npuMeHeHbi 01151 uccriedosaHusi npoyecca
pacrnpocmpaHeHUs 80/1HbI Ha MEJIKUX 3a2psi3HEHHbIX 800aXx.

Knroyesbie crnioga: merikue 3agpsi3HEHHbIE 800bl, 803MyUleHHOe ypasHeHuUe Kopmegeeza-0e ®pu3sa,
memod obpammHoli 3adaqu, 0OHOCOMUMOHHOE peLleHUe.

¥CAK NNACTAHFAH CYNAPOAFbI XKA3bIK TONKbIHOAP

Ypazboee [ Y. — cpusuka-mamemamuka fbiribiMOapbIHbIH OOKMOPbI, YpaeH4Y Memrekemmik
yHusepcumemi, ©36ekcmaH Pecnybnukacsl

baumanrkynos A.T. — Kocmanali ©Hipnik yHusepcumemi, KazakcmaH

PeliumbepeaHos A.A. — chusuka-mamemamuka fbiribiMOapbIHbIH KaHOUGambl, Yp2eHdY MeMiekemmik
yHugepcumemi, ©36ekcmaH Pecrybrnukacsi

byn xymbicma Kepi wawbipay ecebiHiH odiciH KondaHa omebipbin, Oy3binynap 6onraH Ke3de
Kopmeeee-0e-®pu3 meHdOeyiHiH 6Gipconummi wewimiHiH 3somoyusicbl mandaHobl. Limypm-Sluysunn
onepamopsbl YWiH wawbipay OepekmepiHiH 380M0UuUsCsI mabbindbl, OHbIH NomeHyuarnsl Kopmeegez-0e-
®pus3diH by3binFaH meHOeyiHIH wewimi 60nbin mabbinadel. AnblHFaH Heamuxxenep MbicandapmeH
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cypemmerizeH. AnblHFaH Hamuxernep mosikbiHOapObiH ycakK sacmaHfaH cynapda mapasy npoueciH
3epmmey yWiH KoridaHbliybl MyMKIH.

TytiHdi ce30ep: ycak nacmaHraH cynap, Kopmegee-0e-®pu3sdiH by3binraH meHOeyi, kepi ecen adici,
6ip nosuMOoHObI Wewim.

1. Introduction

The Korteweg-de Vries (KdV) equation is the well-known model that was originally derived to
describe shallow water waves of long wavelength and small amplitude. It is widely used in the theory of long
waves, where it describes astonishingly well the main properties of nonlinear waves, even when their
amplitudes are not small. In the derivation, the KdV equation assumed that all motion is uniform in all
directions, along the crest of the wave. In that case, the surfaceelevation (above the equilibrium level h) of
the wave, propagating in the X-direction, is a functiononly of the horizontal position X and of time t, i.e.,
n=mn(xt).

In terms of the physical parameters, the KdV equation has the form

2
a_nzé\ﬁa Lps24,: 1,00
ot 2\Vhox\2 3 3 ox°
Th

1
where o ==h’— , h is the uniform water depth, pis the density of the water, g is the gravitational
P9’
acceleration, « - small arbitrary constant and T stands for the surface tension.
In the Aral Sea water, there is a pollution of the water caused by the sold and the mud, which effects
to the density of the water. As a result, the density of the water is not constant.So, p = p(X,t). We

assume p, <<1.
By rescaling

1 [g¢dr t dx 2
=== X>-|—=n->-2u-—«
2\/;!;\/; !JE 7 3

ou ou 63 o%u
——bU—+—= E—- (1)
ot ax ox° oX

Here ¢ is small quantity and £ > 0.

The KdV equation is completely integrable and possesses many remarkable properties, which can
be found in the references cited below. In 1967, Gargner, Green, Kruskal, and Miura [1, pp. 1095-1097] had
proposed the method of the inverse scattering problem for the Sturm-Liouville equation as a method for
solving the Cauchy problem for the Korteveg-de Vriesequation

u_ o 0u, o%u
ot 6x ox°

Shortly thereafter, Lax (see [2, pp. 467-490]) noted the general character of the method. Thus, a way
was found for construction of several other classes of equations that can be solved by similar methods.

In the works [4-6], the Korteweg-de Vries equation and the modified Korteweg-de Vries equation with
the right-hand side in various classes of functions were studied in detail.

The single-soliton solution to this equation (1) takes the form

u(x,t) = —2y%sech® y(x—44°t).

we get

3
u u
Similarly,—6u8—+Fexpression can be written as the commutator of the following
X

operators L = —D? + uand B = -4D® + 6uD + 32—u, that is
X

ou Bl — 62u_

0
Here D = 6_ .Operator L satisfies the Sturm-Liouville equation Ly = kzy.
X
Using inverse scattering techniques, the evolution of the single-soliton solution of (1) in the presence
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of perturbations can be analyzed. The method, developed by Karpman and Maslov [3, pp. 281-291], is based
on perturbation of the scattering data of the Sturm-Liouville equation for the KdV equation.

2. Scattering problem

Consider the Sturm-Liouville equation

Ly=—-y"+u(x)y=K’y,—o0<X<o0, @

with potential function U(X) , satisfying the condition of “rapidly decreasing”

[@+ X)uldx <. @)

The present section contains information on the direct and inverse scattering problem for the
problem (2)-(3), which is necessary for our further statement. The condition (3) provides that equation (2)

possesses the Jost solutions f (X, k) and g(x, k) with the following asymptotic formulas:
lim f (x,K)exp(—ikx) =1, lim g(x,k)exp(ikx) =1, Imk=0.
X—00 X—>—00
The Jost solutions T (X, k) and g(x, k) admit an analytic continuation into the upper half-plane
ImK > 0 via variable K.

When Kis real, the pairs{f(x,k), f(X,—k)} and {g(x,k), g(X,—k)} are pairs of linearly
independent solutions for equation (2). Hense,

f (x,k) = b(K)g(x,K) + a(k) g(x,—kK).

Where
a(k) = =5 W (4K, gx ). @
The function a(k) admits an analytic continuation into the upper half-plane ImK > 0and has a
finite number of simple zeroesk. =iy, (¥,>0), n=12,..., N, meanwhile —;(,f is an eigenvalue
ofLL;

For real K the below equality holds
g(x,k) =-b(-k) f (x,k) + a(k) f (x,—K).
According to representation (4),
g(xiz;))=Bf(xiz,), i=12..,N.
It's easy to check that, the functions
9 (g(x k)~ B, F(xK)
dk =
h.(x) = : aay (5)
a(iy,)
are the solutions of the equations LYy = —;(,fy .By equality (5), we define the following asymptotic
formulas:

h,(X) > exp(y,X). X —> o,
h,(X) > —B, exp(—x,X) . X = —o0.
The set{r" (K), 71, ¥2s-s ¥n» Bis By,..., By} is called scattering data for the problem (2)-(3).
Let the function u(X,t) in (2) be a solution to the KdV equation with the right-handside

ou ou ou
——-bu—+—=G(x,t), 6
ot ox ox° (1) ©)

where the function G(X, t) - is sufficiently smooth and

G(x,t) =0(1), X — too, t>0.
The equation (6) is considered with the initial condition

u(x,0) = Uy (x),

where initial function U, (X) satisfies the following properties:
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1. T (14 %) |up ()| dx < oo,

2. The equation —Y"+U,(X)y =k’y, Xxe R has exactly N number of negative eigenvalues

~24(0), = 25 (0), ..., — 25 (0).
Let us assume that the function U(X,t) is sufficiently smooth and it tends to its limits rapidly enough

when X — +o0 and satisfy the condition

j ((1+|x|}u(x t)|+zl 0 “(X )

I

de <o, (7)

forall t > 0.
As itis shown in [7, pp. 488-492] and [8, pp.1341-1356], the following Theorem is valid.

Theorem. If the potential function U(X, t) is a solution of the equation (6) in the class of functions (7),
then the scattering data of the problem (2) with the function U(X,t) depend on t as follows:

da*® _

8k —— [G(xt)g’dx, Imk =0,
a0 T kel (k)J (xygiax, Im
4B, _g,%8 ——J.G(x D9(x.iz..0h (x,t)dx
dt Zn n 2/1/“_00 ’ 1Zn1 h ’ y

| [Gu (g, t)dx
Ao ___= ,n=12..,N. (8)

Igz(x,i;(n,t)dx

3.Results
2

o°u
Let us apply the result of theorem for the case G(X,t):ga—zand u(x,t) = —2y°sech® z
X

where Z = y(x— &) .Now, we determine the dependence of the parameters of the soliton y and & on time. In
this case, the Jost solution of
—y"—2y°sech® zy = k®y, xe R
has the form

F(xk,t) = SH2NZ oo (©)
K+iy
g(x,k,t) = K22 i (10)
K+iy

Whenk =iy, we have
1
f(xiy,t)= e % sech z, g(X,i z,t) —Eel‘fsechz
Accordingly,
Xyt
B, = 9( 4 ) _ ¥ (11)
f(Xiy,t)
The perturbation of the eigenvalue is obtained from (8), which takes the form

. j Gg?(x,iy,t)dx
Z__ % :—ij'uxxsechzzdz. (12)

a2 [o?xizax ¥
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Using I sech® zdz =gand I sech® zdz = %the equality(12)can be written as

d_ZZ_Eg;f_ (13)

dt 15
The dependence of the phase term on time £(t) is obtained from the dependence on time B, (t) and

relation (11):
dBl dy dé] 24E
—=|25—=+2y—= e .
dt ( ot T
Using (9), (10) and (5), we get

h,(X) = ieﬁE%shZz—;(xjsechz,

(11_?1 _8,°B, - %ezlff [G(xt)(sh2z- 22+ 2772)sech?zdz = €% (87" - %55;(5), (14)

From (14), we can write

df 2 8 4 2
25 4% 227 - 4.
a - 1568( ' -x)

By integrating, we get the following expression
t
E=Ex' 1ot ey —4x)+ Az [ 1 expldxs -4y )dr . (15)
0

By using the expressions for the y and &, we can finally write the solution as
u(x,t)=-2 ‘2+igt _1sech2 ‘2+igt _l(x—
! % "5 % "5

t
&1 5t XAy’ —4x5) — 4y exp(425) [ 1 exp(-4z7)cl). (16)
0

For example, we will solve the following Cauchy‘s problem:

ou ou ou o4

— U —+—=c—,

ot OX OX OX

u(x,0) = —2sech® x.
First, we find a solution of the direct problem for the following equation:
—-y"—2sech® xy = k’y, xe R

As a result, we obtain the following Scattering Data

a(k,t) =F, N=1r(kt)=0, B =1 z =1.
+1
Using the equations (13) and (15) we find of  and & depending ont:

t
£(t) = 1" exp(4y” - 4)+ 4f e dt
0

By using the expressions for the y and & we can finally write the solution as

4 o 4 - 2 t 2
u(x,t)=-2| 1+—et | sech® || 1+—et | (x— e 4| y %6 dr).
()(Ej ,/[Ej(z jz )

4. Conclusion
In this paper, we have studied the properties of the soliton solution of the KdV equation which is used
to describe plane waves on shallow polluted waters, as well as appearing in other applied areas. With the
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changes of variables, this equation has been reduced to the form (1). Using inverse scattering techniques,
we have found the form of a solitary-wave solution to a KdV equation in the presence of perturbations.
Whereas the unperturbed KdV equation has a soliton solution (16). Pollution affects the distribution of waves
on shallow water. In the presence of an increase in density, the amplitude, and speed of wave distribution
decrease.
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