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YOANEHHAS! OUATHOCTUKA — NOJNb3A ANA Y3KOCNEUUMANU3UPOBAHHBLIX BPAYEN

AHHOMauus. B ycriosusix cospeMeHHbIX 8bI30808 8 cqhepe 30pasooXpaHEHUSs, MaKux Kak
Oehuuum y3Kkocrieyuasu3upo8aHHblx MEOUUUHCKUX Kaldpo8 U OepaHUYeHHbIld docmyn K
KadyecmeeHHolU MeduyuHcKolU nomMowiu 8 omdarneHHbIX paloHax, HacyuwHo 803HUKaem
nompebHocmb 8 UHHOBAUUOHHbIX peweHusix. [JaHHass cmambsi OCHOBaHa Ha pesyrbmamax
nurmomH{o2o rnpoekma «uaeHocmuka Ha OoMy», rnpoeedeHHoeo & Pecrnybnuke KaszaxcmaH.
lMpoekm eknod4aem 6 cebs paspabomky u eHedpeHue UHMeapupo8aHHO20 [PO2pPaMMHO-
annapammHo20 Komriekca, rnpedHasHa4YeHHo20 Onisi 3anucu 38yKO8 Op2aHu3ma, 6bINOIHeHUs
omockonuu, nyrnbCoKcuMempuu u obecriedeHuUs1 aghghbekmusHo20 obuweHuUss Mex0y nauueHmamu u
gpadamu. Ocoboe eHUMaHUe 8 cmambe yOesIeHO MPUMEHEHUK MEXHOI02uli UCKYCCMBEHHO20
uHmennekma u MawuHHO20 0by4yeHusi Ons aHanu3a MeOUUUHCKUX OaHHbIX U ¢hopMUpOBaHUSsI
OuaeHo308. MccriedogaHue makxe 3ampaausaem 8a)xHbIe MexXHOI02UYeCKUE acreKkmabl, 8KYasi
UCro/1b308aHUE  MPOMOKOI08 KOMMYHUKauuu, Memodos obpabomku OaHHbIX, a makxe
paccmampusaem Mepbl, HarpasieHHble Ha obecriedyeHue be3ornacHocmu U KOHgbudeHyuanbHocmu
mMeduyuHckol  uHghopmayuu. Pesynbmambel  npoekma OeMOoHcmpupyom  3HaqdumersbHbIl
rnomeHyuan menemedUUUHCKUX MEXHoMo2ul 8 rosbiueHuU athgpekmusHocmu pabomsi
crieyuanu3uposaHHbIX epadyel u ynydweHuu 0ocmyrnHocmu MeOUUUHCKUX ycrye, OCOBeHHO 8
MarnoobecrneqyeHHbIX U mpyOHOOoCcmynHbIX peacuoHax. Cmambsi OmKpbleaem HOB8bIe NMepPCrekmMusbl
8 UCMonb308aHUU UHGOPMaUUOHHbIX MexHonoaul 8 MeduyuHe u criocobecmeyem yryYueHUto
Ka4yecmea 30pagooXpaHeHUs.

Knroyeenbie cnoea: ydaneHHas OuazHocmuka, menemeduyuHa, crieyuanu3uposaHHble
gpayu, onmumu3ayusi MeOUUUHCKUX ycrye, docmyrnHocmb 30pasooXpaHeHUs, Kadecmeo
MeOUUUHCKOU MOMOWU, UHGhOPpMayUOHHbIE MEXHOI02UU 8 30pasooXpaHeHUU.

BBepneHune

PasBuTne WHMOPMAUMOHHBLIX TEXHONOrMM B  MNOCnegHue OecatuneTus  okasarno
3Ha4MTENbHOE BNUAHME Ha MEAMUMHCKYI0 cdepy, B 4aCTHOCTM Ha obrnacTb TenemeauuuHbl.
OcobeHHO BaxHbIM 3TO CTAHOBUTCA B KOHTEKCcTe rrnobanbHon npobnembl aedwuumTa
y3KoCneunanmampoBaHHbIX MeOUUMHCKUX KaapoB. [aHHas cTatbst hOKYCUMPYEeTCs Ha W3yYeHuu
BNUSHWSA yOANEHHOW ANArHOCTMKN Ha KavyeCcTBO M AOCTYMHOCTb MEAMULMHCKUX YCAYT.

C poCTOM TEXHOMNOrM4Yeckux BO3MOXHOCTEW, yAaneHHasi AMarHoCTMKa HadvHaeT urpaTb
KMYeBYylD ponb B obecnevyeHunM MeOWUMHCKUX — YCryr, OCODGEHHO B  yOaneHHbIX U
mManoobecneyvyeHHbIX panoHax. OJTO HanpasBneHve npeacraenser cobor ucnonb3oBaHve
COBPEMEHHbIX TEXHONOrMYeCcKnx cpeacTB Ang cbopa MeguLUMHCKUX AaHHbIX HA PACCTOSHUN U KX
nocnegylowiero  aHanusa  cneuuanuctamu. B koHTekcTe  rmobGanbHoro - gedmumta
cneumnanm3npoBaHHbIX MeAULMHCKMX pPabOTHMKOB, TakMX Kak OTOMapWHronoru, kapauonorn wu
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Aepmarornoru, yaaneHHasa AnarHocTuka BbICTyNaeT Kak cpecTBO OonTuMmnsaumm pabovero BpeMeHu
Bpayen 1 NoBblWEeHWUs JOCTYNHOCTU MEeAMLUMHCKUX YCNYr A8 LWMPOKOro Kpyra naumeHToB.

BaxXHOCTb TenemMeamuuHbl YCUNMBAETCs B YCOBUAX COBPEMEHHLIX BbI30BOB, TakUX Kak
naHgemuns COVID-19, koTopas TpebyeT MUHUMU3ALMN NPSAMbIX KOHTAKTOB MeXay nauueHtamu u
MeaMLUMHCKUMK paboTHUKaMu. YOaneHHass AuarHOCTMKa MO3BONSET OCYLLECTBNATb MOHUTOPWUHT
COCTOSIHUSA MNauUMEeHTOB, He noAaBeprasg WX PUCKY 3apaXeHus 1 npegocTaBnsast BO3MOXHOCTb
CBOEBPEMEHHOr0 pearMpoBaHus Ha 3MEHEHUs UX 30OPOBbA.

Takke, pasBuTMe U MHTErpaumss MHAPOPMALMOHHBLIX TEXHOSNOMMN B MeOUUUHY OTKpbiBaeT
HOBblE TFOPU3OHTbl ANA MPUMEHEHUS WUCKYCCTBEHHOrO WHTenfekra M MawwuHHOro obyveHus B
npouecce [OUarHOCTUKW. 3TO MOXET 3HaYUTENbHO MOBLICUTb TOYHOCTb WM CKOPOCTb
ANarHoCTMpOBaHMSA, a Takke obecneynmTb Bpavyam OOMNOMHUTENbHbIE MHCTPYMEHTHLI ANS aHanu3a
OonbLMX 06BEMOB AaHHbIX.

Llenbto gaHHOM cTaTbU ABASETCA aHanu3 BrMSHUS yaaneHHON ANarHOCTUKM Ha yrydlleHne
KayecTBa M AOCTYMHOCTU MeAULMHCKUX YCIYr, a Takke nsyvyeHue noteHumana teneMeanunHCKuX
TEXHOSOMMN B peLleHnn npobremMbl HeXBaTKU cCrieunann3npoBaHHbIX MeOUUUHCKUX KagpoB. Mbl
paccMmatpuBaeMm MpakTU4eckue acnekTbl BHEAPEHUS W UCNONb30OBaHWUS TerneMeauuMHCKUX
TEXHOMNOMMN Ha npuMepe MUNOTHOrO npoekta "[duarHocTuka Ha [omy", peanv3oBaHHOrO B
Pecnybnuke KasaxctaH, n OUeHMBAEM €ro BIIMSIHWE Ha MEAWMUMHCKYI0 NPaKTUKy B PasfiunyHbIX
pernoHax CTpaHbl.

MeToabl U MaTepuanbl

0630p nuTepartypbl. B pamkax nccnegoBaHus «YganeHHas gnarHOCTMKa — norb3a Aans
y3KkocneunanusnpoBaHHblX Bpaden» Obin NpoBedeH aHanmM3 psga  HaydHbIX  nyGnvkauum,
OXBaTblBalOLWMX TEMYy pPas3BUTUS TenemeauuuHbl B KOHTEKCTe rrnobanbHou LumdpoBM3aLnmn.
OcHOBHOM (hOKYC aHanmM3a — W3y4eHWe BAUSHUSA TenemMeauuMHCKMX TEeXHOMOrmm Ha paboTy
y3KkocneunanusnpoBaHHbIX MeANLMHCKUX pabOTHUKOB.

CoBpeMeHHble uMccneaoBaHusa  MOAYEpPKMBalOT, YTO  TenemeauumHa [AeMOHCTpUpyeT
3HaUYUTENbHBbIX POCT M pasBUTUE, NPenoCTaBnaAs HOBble BO3MOXHOCTU AN MeOULMHCKUX
cneumnanucToB, NO3BONAS MM MPOBOAUTbL KOHCYNbTaUMM U ANArHOCTUKY Ha pacctosiHum [1]. OTun
paboTbl BbIAENAT BaXHOCTb MHTErpaumMmM UMPOBbBIX TEXHOMOMMA B MEOMLMHCKYH MPaKTUKY,
ocobeHHO B ycnoBuax rrnobanbHOM NaHaemuu, korga noTpebHOCTb B yOaneHHOW MeauUMHCKOW
NOMOLLM 3HAYNTENBHO BO3pOCHa.

B obnactn kapauonorum yganeHHas OuarHOCTMKa HauMHaeT urpaTb Bce Bonee BaxHyHo
ponb. WccnepnoBaHust nokasblBalT, Kak TeneMeauuMHCKME TEeXHONMOrMM MCnonb3ylTca Ans
MOHWUTOPMHIa MNauUMEHTOB C CEepAEeYHO-COCYaMCTbIMU 3aboneBaHMsMK, NPenocTaBndas Bpadvyam
BO3MOXXHOCTb OTCNEXMNBATb COCTOSIHWE MNAUWEHTOB B peanbHOM BpemeHu [2]. MNpumepb! BKAOYaoT
NCcnonb3oBaHne MOBUIbHBIX NPUIOXKEHWUI U HOCUMbIX YCTPOWCTB AN HENPEPbIBHOO MOHUTOPUHIa
cepaeyvHoro puTMa 1 KpoBSIHOMO JaBreHuUs.

[epmaTtonorns Takke akTMBHO BHeApseT TenemeguumHckne nHHoeaumn. Miccnegosanus B
aTOM 06nacTM OnNUCLIBAKOT WCMOMb30BaHME TeneaepmaTonorMM Ans OUAarHOCTUKM U NevYeHus
KOXHbIX 3aboneBaHui [3]. 3TO 0COBEHHO akTyanbHO ANA PanoHOB C OrPaHUYEHHbLIM OOCTYMOM K
cneumnanuanpoBaHHbIM gepMaTtosnoram, rae TeneMeanuuHCKMe TEXHONOMN NO3BONSA0T NPOBOAMUTL
ANCTAHUMOHHbIE KOHCYNbTauMM W OWArHOCTMKY, COKpallas BpPEMsi OXuMAaHUs U pacCTOAHMS,
KOTOpble NauMeHTbl 4OMKHbI NPeoAoNeTb AN NOMyYeHNsa KBannguumpoBaHHON NOMOLLM.

B cdepe oTonapuHronormu ypaneHHass [OuMarHoCTMKa MO3BOSMSIET  OCYLLUECTBNATb
KOHCYNbTaLMM 1 NEPBUYHYIO ONArHOCTUKY Ha paHHUX cTagusax 3abonesaHum yxa, ropna un Hoca [4].
Mpymepbl  BKNOYAKOT  UCNOSb30BaHWE BUOEOKOHCYMbTaUMA W OUCTAHLMOHHOIO aHanuaa
N306paxeHnin Onsi OUEHKN COCTOSHMS MNauWEeHTOB, 4YTO 3HAYUTENbHO YMpoLWaeT npouecc
ONarHOCTMKN U YCKOPSIET Havasno feyeHus.

N3y4yeHne Hay4HOW nutepaTtypsbl nogTeepauno 3HAYMTENbHbIN noteHyman
TeNnemMeauUMHCKNX TEXHOSOMMIM B YydleHUn OOCTYNHOCTU N 3(PPEKTUBHOCTM MELULIMHCKON
nomow. OCobeHHO BaXHO 3TO B KOHTEKCTe AdeduumuTta cneunanmavpoBaHHbIX MEAULMHCKUX
KagpoB U HeODXOAMMOCTW pacCliMpeHnss oxBaTa MEOMUMHCKMX YCryr B yOAmNEHHbIX W
mManoobecneyveHHbIX pervoHax. B ganbHeriwem nccnegoBaHnm Mbl ONMPaeMcs Ha 3T AaHHble Ang
aHanusa BMWUSHUSA yOaneHHOW [OWarHOCTUKW B pearbHbIX YCMOBMSAX MUIIOTHOrO MpoekTa
"OuarHoctuka Ha Jomy" B Pecnybnuke KasaxcTaH.
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MporpammHo-annapaTHasa 4acTb npoekta «[duarHoctuka Ha Aomy». [lporpammHo-
annapaTHbIi KOMMMEKC AN NpoBeAeHUs AUCTaHUMOHHOIO MeAWUMHCKOro OCMOTpa nauueHTa
«[unarHoctrka Ha AOMy» BKIlOHMaAET crneayoLlee:

1) MonHouUeHHbIN NporpaMMHo-annapaTHbIN KOMNNEKC NPeoCTaBnAoLWMI LWMPOKUIA CNEKTP
byHKUMOHAmNbHbIX BO3MOXHOCTEN ANS MPOBeAEeHUS AUCTaHLMOHHOIO MeOULMHCKOro ocmoTpa
nauveHtoB. OH MO3BONSET 3anucbiBaTb 3BYKM OpraHn3ama, OCYLWECTBMASATb OTOCKOMNUIO U
NynNbCOKCUMETPUIO, a Takke obecneymBaeT KOMMYHUKALMIO MeXay NauMeHTammn n Bpadamm Yepes
npunoxeHue Ha nnatdopmax Android 1 iOS.

2) Cuctema WCKYCCTBEHHOrO WHTEMNEKTa, CnocobHasi aBTOMaTMYECKM aHanM3MpoBaTb
NnonyveHHble AaHHble 1 (hOpMynNMpoBaTb KOPPEKTHbIE AMArHO3bl C UCMNOMb30BaAHMEM anropuTMOB
MalMHHOTO OOy4YeHNa UM naTTepH-pacno3HaBaHUA. 3TO MO3BOMUT MOBbLICUTb TOYHOCTb U
3PP EeKTMBHOCTb Npouecca ANarHoCTUKN.

3) OTkpbiTaa akocucTtema Npoaykta, obecneymBaroas COBMECTUMOCTb M MHTErpaumio C
YCTPOWCTBaMM CTOPOHHMX nNpom3BoguTenen. ITO co3gaeT BO3MOXHOCTM [ANsi  pacluMpeHus
YHKLMOHANbHOCTN U UCNOSIb30BaHNSA Pa3NUYHbIX MEeOULMHCKUX YCTPONCTB, yny4dwas rmbkocTb u
afanTUBHOCTb CUCTEMBI.

OcCHOBHble  PYHKLMOHaNbHbIE BO3MOXHOCTX MPOrpaMMHOro-annapaTtHoro Kommnsekca
«[dnarHocTnka Ha OMY»:

1) 3anuch 3ByKOB opraHuama npu nomowm doHeHgockona[5s]:

- AyckynbTauusa cepaua (cornacHo cTaHgapTHOM METo40MorMmn No 5Tn Toukam).
- AyckynbTaumusa nérkux (cornacHo cTaHgapTHOM MEeTo4OoNornn, BKNtoYvarLen B cebs
Ao 1411 To4ek).
- [pomusBonbHasa ayckynbTauusa (3anucb 3Byka nNtoboro opraHa no 3anpocy Bpaua,
ANUTENBHOCTLIO 10 2X MUHYT).
2) 3anucb BUAEO pasHbIX OpraHoB npu NomoLLmn otockona[6]:
- Ortockonus yLien.
- Ortockonuga rnas.
- Ortockonuga Hoca.
- ®dapurHrockonus poToBOM MNOSIOCTH.
3) NynbcokcumeTpus[7]:
- W3mepeHune ypoBHS caTypauumn KpoBW.
-  W3mepeHne YacToTbl cepaeyHbIX COKpaLLEHNNA.

4) O6LeHne nauueHToB UM MEeOUUUHCKMX PabOTHWKOB C yAan€HHbIM BpayvyoM 4epes
npunoxexme Android, B T.u.:

- YaTt c BO3MOXHOCTbIO MpuKnagpiBaTb ayano- u Buaeo-gannel, a nobeble dopmaTbl
doTorpadui 1 TEKCTOBbLIX hannos.

- Bo3moxHOCTb co3gaHuMs BU3UTOB, B KOTOPbIX B MOCNeacTBUM OyoeT XpaHUTbCA
NCTopuio Bcex obcrneaoBaHun.

- Bo3smoxHOCTb co3gaBaTb xanobbl, HA OCHOBaHWM KOTOPbIX Bpayu MOryT CTaBUTb
ANarHosbl.

lMporpamMHo-annapaTtHbIn KoMneke «[dnarHoctuka Ha Aomy» NpedocTaBnsieT LUMPOKUN
CnekTp YHKUMOHAnbHbIX BO3MOXHOCTEW ANns  AUCTAHUMOHHOTO  MEAMUMHCKOro  OCMOTpa
naumeHtoB. OH MO3BONSAET 3anUCbiBaTb 3BYKW OpraHuama, MpoBOAUTb OTOCKOMUIO U
NynNbCOKCUMETPUIO, a Takke obecneymBaeT KOMMYHUKALMIO MeXay NauMeHTammn 1 Bpadamm Yepes
npunoxexusa Ha nnatgopmax Android n iOS. Cuctema UcKyCcCTBEHHOro HTennekta obecneunsaet
aBTOMATMYECKMIA aHanNn3 AaHHbIX 1 POPMYIIMPOBKY NArHO30B, a OTKpbITasi 3kocucTema no3sonseT
WHTErpMpoBaThb pa3snnyHble YCTPOMCTBA N paclUMpATb PYHKLMOHANBbHOCTL CUCTEMBI.

Ha annapaTHOM ypOBHe KOMMMEKC BKMo4YaeT cneumarnbHble MeauuuHCKMEe YCTPOWCTBA,
TakMme kKak (POHEHOOCKOM, OTOCKOM, MNyfbCOKCUMETP W Apyrue, KoTopble MauMeHTbl MOryT
NCNonb3oBaTh B AOMALLUHUX YCMNOBMAX ANs1 3annCyu 3BYKOBbLIX M BUAEO AaHHbIX OpraHuMama. OTu
YCTPONCTBA MO3BOMSAKT cobupaTb MHPOPMALMIO O COCTOSIHUM cepAua, Nerknx, ywen, rnas, Hoca u
Apyrux opraHos (puc. 1).

3anucaHHble 3BYKOBble AaHHble C (POHEHAOCKONna MOryT codepXaTb 3BYKM CepOeydHbIX
PUTMOB M [blXaHUSA, @ OTOCKOM MO3BOMSET OCMOTPETb COCTOsIHME YLUEeW, rna3, Hoca U poTOBOM
nonoctn. MynbCcokcMMeTp UCNONb3yeTCs ONS M3MEPEeHUs YPOBHSA caTypauuyv KpOBU M 4YacTOTbl
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cepaeyHblx cokpaleHuid. Bce aTn aaHHble, NonyyYeHHble OT MeANLMHCKUX YCTPOMCTB, NepeaarnTcs
Ha CepBepHY YacTb KoMMrekca Ans aanbHenwen o6paboTky 1 aHanm3a Bpayom.

e

DND 2018

PucyHok 1 — AnnapaTtHas YacTtb komnnekca «[uarHocTvka Ha JOMYy»

BaxHbIMn cpakTopamu npu Bbibope annapaTtHoro o6opyaosaHus Obiniv ero COBMeCTMMOCTb
C NPOrpaMMHbIM KOMMSEKCOM, HAOEXHOCTb WU AOCTYMHOCTb. Takke Oblo yyTeHo cobniogeHue
TpeboBaHMIi K annapaTHOMYy M NporpamMHOMY OoGecneveHunto, Takmm Kak BEpCUM onepaLMoHHbIX
CUCTEM, S3bIKOB MPOrpaMMMpOBaHUS U OONOMHUTENbHbIX GbnunoTex.

ApxuTekTypa nporpamMmMHoOro Kommnnekca. Komnnekc cOCTOMT M3 CepBEpPHOM 4acTu
(backend) ons ob6paboTkm n xpaHeHWs OaHHbIX, paboyero mecta Bpaya (web frontend) gns
B3aMMOAENCTBUSA C NauneHTaMmym M NpocMoTpa pesynbTaTtoB AMAarHOCTUKK, M NONb30BaTeNbCKUX
NpUNoXeHnn ans mobuneHbix ycTponcte (Android 1 iOS frontend).

ApXuTeKTypa nNporpaMMHOro KOMnrekca npeaycmaTpusaeT cepBepHyto vactb (backend),
KoTopas obecneunBaeT 06paboTKy OaHHbIX, XpaHeHne nHdopmauun 1 B3anmoaencTene ¢ 6asom
AaHHbIX PostgreSQL. Paboyee mecto goktopa (web frontend) npepocraesnser nHtepdenc ans
Bpayen [ns B3aUMOOENCTBMST C NauMeHTamMm W NPOCMOTpa pe3ynbTaTOB  AMarHOCTUKW.
Monb3oBaternbckoe npunoxeHune ans Android-tenedgoHos (Android frontend) n iOS (iOS frontend)
nossonsieT nauveHTam obwatbCa C BpayoM, nepefaBaTb ayauo- M Buaeodannbl, co3gaBaTb
BM3UTbI U XKanoobl.

Ha nporpammHOM ypOBHE KOMMIIEKC BKNHOYaeT cepBepHyto 4vacTb (backend), koTtopas
obpabaTbiBaeT 1 XpaHUT NONyyYeHHble AaHHble O naumeHTe. Pabovee mecTo Bpaya (web frontend)
npeaocTaBnseT HTepgenc Ang Bpavyen, rae OHM MOryT NpocMaTpmBaTh 1 aHanNM3npoBaTb AaHHbIEe
naumMeHToB, NPOBOANTL ANCTAHLMOHHbIE KOHCYNbTALUMN U BbICTaBNATb AMarHo3bl. [na naumeHToB
AOCTYNHbI NOMb30BaTENbCKNE NPUNOXEHUs Ans mobunbHbix yctponcts (Android frontend n iOS
frontend), koTopble NO3BONAIT NPOBOAUTL AMArHOCTUYECKME Mpouenypbl, B3anmMogencrsoBaTb C
BpayoM U nosfy4vyaTb pekoMeHZaunn no feYeHuto.

Peanusaumsi gaHHbIX  (PYHKLMOHANbHLIX BO3MOXHOCTEN MO3BOSMSET NOMb3oBaTENAM
nporpaMMHo-annapaTHOro KoMmnekca NPoBOANTb ANarHoCcTU4eCckMe npouenypbl 1 obcrnenoBaHns B
AomalwHen obCTaHoBKe, a Takke obwaTbCa C BpadoMm, nepedaBaTb ayauo- u Bugeodanssbl,
nony4atb peKoMeHAauMm Mo fIe4YEeHU0 U nonyyatb AUCTaHLMOHHYI0 MEAMLMHCKYID MOMOLb. JTO
obecneynBaeT ygobcTBO M AOCTYNHOCTb ANS MauueHToB, a Takke obnerdyaeTr paboTty Bpaden,
NO3BOSIAA UM NPOBOANTb ANCTAHUMOHHbIE KOHCYNbTaLMM 1 aHanNnn3npoBaTh AaHHbIE NALNEHTOB ANs
BbICTaBNEHNS AMArHO30B U NPeAOoCTaBNeHMS HEOOXOANMOrO fleYeHUs.

B npouecce peanusaumm GyHKUMOHANbHbLIX BO3MOXHOCTEW NpOorpaMMHO-annapaTHOro
komnnekca «[uarHocTvka Ha [OMy» OblNM  MCMOMb30BaHbl COOTBETCTBYIOLLME TEXHOMOru,
WHCTPYMEHTbI N NporpammMHble 6ubnuoTekn. Hanpumep, ans 3anvcy 3ByKOB OpraHu3mMa U BUAEO
ocmoTpa ObiMM  Mcnonb3oBaHbl  COOTBETCTBYKOLLME annapaTHble YCTPOMCTBA, TakMe Kak
(POHEHOOCKOM M OTOCKOM, a Takke MporpaMmHble 6ubnmnotekn and obpaboTkm U COXpaHeHust
MOMNyYEeHHbIX OAHHbIX.

B3aumopencteue  mMexagy — KOMMOHEHTaMM  KOMMMEKCa  OCYyLLecTBMsieTcAa  vepes
onpegeneHHble MpPOTOKOMbl KOMMyHMKauun, Takve kak HTTP unu WebSocket. Hanpumep,
nonb3oBartenbckue npunoxerHus ana Android n iOS obwatotca ¢ cepepHon yacTbto (backend) npu
nomowm API-nHTepdencos, ucnonbdyss HTTP-3anpockl u nepegady gaHHbix B hopmate JSON[8].
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Peanunsaums pyHKUNOHaNbHbIX BO3MOXHOCTEN Oblna npoBedeHa ¢ ydyetom TpeboBaHui K
6e30nMacHOCTM AaHHbIX M KOH(MAeHUManbLHOCTM nauneHToB. Bce nepepaBaemble [aHHble
3aWmLieHbl  NPOTOKoNamMu  WKMdpoBaHua 1 cobniogeHbl

COOTBETCTBYIOLME CTaHAapTbl WU
3aKkoHofaTenbHble TpeboBaHMA B 06nacT MeauLnHCKON MHdopMaL .

B wutore, peanusaumss QYHKUMOHANbHbBIX BO3MOXHOCTEMN

nporpaMMHo-annapaTHOro
komnnekca «[uarHoctuka Ha [OOMy»

no3ponideT nauMmeHTamMm nposoAnTb AOUarHOCTU4eckune
npouenypbl B WJ,O6HOIZ AomallHen obcTaHoBKe, a nony4vyeHHble AaHHble nepenarTcA Bpady aOnAd
aHanmsa u BbICTaBIieH1si AMarHo30B, obecneymas

Pe3ynbTaTbl M X 06CyXaeHue

AHanus nnnoTHoro npoekTta «[lnarHoctuka Ha [lomy». CoBpeMeHHOe 34paBooOXpaHeHne
cTankMBaeTca ¢ psaomM nNpobrem, B TOM Yucne ¢ AeduumMTtoM KBannpuumnpoBaHHbIX MeANLMHCKMX
kagpoB. B KasaxctaHe 6bin 3anyLieH NMNOTHbIN NPOEKT, HanpaBfeHHbI Ha MHTerpaumio yoanéHHom
ANarHOCTMKN B NPaKTMKYy Bpayven, C MCMOoSib30BaHMEM KOMMSEeKca AOMaluHen HabntogaTtenbHown
aunarHocTtuku (OHO). Llenb npoekTa — NoBbICUTb TOYHOCTb M JOCTYMHOCTb ANArHOCTUYECKUX YCIYT.

[MpoekT BkMOYan cpaBHEHME AMarHO30B, MOCTABIIEHHbLIX BpadamMu BO BPEMS JIMYHOIO
npuéma nauueHToB B KMWHUKE, C OMArHo3aMu, CAEeNaHHbIMM Ha OCHOBE OaHHbIX, MOJTYYEHHbIX C
nomowibio komnnekca OHA. 1o obecneunno yHuKanbHyt0 BO3MOXHOCTb OLEHUTb TOYHOCTb M
3P EKTMBHOCTb YAANEHHON OUArHOCTUKM.

B xoge nunota 6b1o ocMOTpeHO 1 246 yHMKanbHbIX MAUMEHTOB, YTO Aano CreayloLlyto
cTaTUcTUKy obcnegoBaHmi ¢ nomowbio AHA:

— Ortockonus: 1 555 npoueayp;
— AyckynbTauus: 1 092 npoueaypsl;
lNynbcokcnmeTpus: 134 npouenypsbl.
B 94% cnyyaeB yganocb NOCTaBUTb TOYHbIM ANArHO3, ONMPasCb HA CUMNTOMbI, CBSI3aHHbIE
¢ ncnonb3oBaHnem OHL (puc. 2). Bce Bpaun npoekta (100%) 6bnn yooBneTBOPEHbI Ka4eCcTBOM

ayouo M BMOEO AaHHbIX, MOSTyYEHHbIX C MOMOLLbK AMArHOCTUYECKOro Kommnnekca. B obuwen
CNOXHOCTW, MpoekToM Obino cobpaHo Gonee 12,5 4yacoB 3BYKOBLIX 3anucen u 11 4yacos

B/ageomartepumana.

bonee nosnoBMHbI OT BCEX NAUMEHTOB 340POBbI, MPU 3TOM 60/blLE YETBEPTH
MMeﬁT 3a60/1eBaHMA CpeaHeN cTeneHn CepbE3HOCTU U 6oJiblue 1/8 - BbICOKOM

[AvarHo3 wrorossii

= CpepHs 1 Bbicokas
|Konuyectso |Cepb&3HocTb | 5
HeT natonorui ¢ To4ku 3pexus AHA 647| BipOKeA
OPBU 141|Huskasa _
PasHble, Gonee peakve 111Cpepnsn | -7 LD = KOPEETRO e pESTHOCTE
CepHas npobka 50[Huakas ot (OPBW, ocTpeli hapuHiT 11|Hw3kas
P! ol 'OPBW, CepHas npobka JHuakan
8PBV|,MOGHO>KHeHVIe g;gblw'@ﬂ 'OPBW, OCTpblit napuHruT ﬂ—BblcoKan
CTDb”j hapuHrT peaHaa \ (OPBW, otur Bhicokas
OCTpblil TOH3UNNKUT 26|Bbicokas ' (OPBW, oCTpbIii Tpaxeut Boicokast
OcTpbiit GPOHXMT 20|Bbicokas ‘\‘ \OPBW, 0. BUPYCHbIN TOH3UAMWT. Bbicokasn
KaTapanbsHsiii oTuT 17|Bbicokas A OPBY, konioHkewT 2Cpeatsn
OHIKKT 13/CpegHsisn \‘ (OPBW. XpOHWHECKNi1 TOH3UANT 1|Huakas
Taxukapans 12/Huakas n\ gsgn gmp:lh hapuHruT. KatapanbHbli OTUT. : gbIOOKaﬂ
\ . HasocpapuHmt peaHss
Apr?pm%nbuan funeprensua 19cpeaHas \ 'OPBW. KoHbtoHkTueuT 1|Beicokas
rHo”HbjM OTHE, 9OueHb Bricokas ‘\\ 'OPBW. M'nepTpous MUHAANWH 2 cTenexn 1|Bbicokasn
OcTpeiit oTUT 9Bbicokas \ (OpBu. TMNepTPOdhUA aaeHoMAoB 1|Huakast
KOHBIOHKTUBUT B/CpeaHss 1 (OPBW. ApTepuanbHas runepteHans 1|Huakas
Mepdopauus 6apabaHHon '\‘ (OPBW,0CNOXHEHHas OCTPbIM OTUTOM 1|Bbicokas
NEePEnoHKM 50OuyeHb BbicoKast A\ (OPBW,0CNOXHEHUe OCTPbIA GPOHXUT. THOMHBIA OTHUT . 1|Bbicokasn
(OCTpblii TOH3UNNOMAPUHMUT 5CpenHss '\‘ 'OPBW, ocTpbiii chapuHruT. CepHas npobka. 1|Cpeannasa
OCTPbIN PUHUT 5Hu3kan % (OPBW, 0CTphiii TOH3UNNUT 1|Bricokas
\ B
OCTpbIit TOH3UNNT 4Bbicokas \ ogg: OCTRRIAPUHITT : :"‘3'@“
ViHopogHoe Teno B yxe 4Bricokas %, [CEEHIOCT S . oo
) 'OPBW, 0. TOH3UNnu1T. KaTapanbHbii OTUT. 1|Bbicokas
Ot — 3Bbicokasn “‘ \OPBW, 0. TOH3UNNUT 1|Bbicokasn
OcTpbiit HasoapuHImT 3Cpepnss % [OPBU cpeaneit crenenn 1axecty. o. BUPYCHBIiA
Kapwvec 3y6oe 3Huskan ‘\‘ TOH3MANUT. 1|Bbicokas
IAHeMus 3Huskas 4 [OPBW.0. ToHaunnut. MunepTpodus MuHnaniH 1
\ [cTenenn 1|CpeaHsis
dWroro 4 2

PucyHok 2 — PesynbTaTbl TECTUPOBaHUA MUITOTHOO NpoekTa «[JuarHocTrka Ha JoMY»

B 94% cnyyaeB AunarHosbl, MOCTaBIEHHblE Ha OCHoBe AaHHbix OHM, coBnaganu c

anarHo3amm, noctaBJieHHbIMXW BpadyamMn npm JnM4HOM OCMOTpe. 310 YKa3blBaeT Ha BbICOKYIO
TOYHOCTb yp,aneHHoﬂ ANarHOCTUKM nNpu npaBuniibHOM NCMOJIb30OBaHNUN TEXHOJIOTUN.
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OpgHako, y 5% nauumeHToB 3aboneBaHust ObIIM TaKMMKU, YTO HE MOMMKN ObiTb KOPPEKTHO
AnarHocTMpoBaHbl ¢ nomowbio H. 310 nogyepkmBaeT HEOOXOOMMOCTbL AanbHENLLEro pasBmTms
TEXHONMOrMn 1 obydyeHnss MeguLMHCKOro nepcoHana gns paboTtbl ¢ 6onee LWMPOKMM CNEKTPOM
3aboneBaHui.

MuNoTHBIN NPoeKT BKNtoYan mncnonb3osaHne OH, KOTopbIM NO3BONUI BpayaM NpoBOAUTb
KOMMIIEKCHbIE 00CneoBaHUS Ha pacCcTOsiHUKM. JTO MNPMBENO K COKPALWEHU odvepeden B
MEOMLMHCKUX  YYPEXOEeHUAX W NpefocTaBuno  BO3MOXHOCTb — ObICTporo  goctyna K
cneumnanna3npoBaHHbIM KOHCYbTaLMsAM.

Bpauun-neamnatpbl oTMedatoT, 4To ¢ BBeAeHuemM [H/ 3HaunTenbHO yBENMYNIOCH KONNYECTBO
NaUWeHTOoB, TakK Kak BO3MOXHOCTb ObICTPO M TOYHO AMarHoCTUpOBaTh 3aboneBaHns, Takne Kak OTuUT,
cTana [OOCTYNHOW HenocpeACTBEHHO BO BPEMsS MEPBMYHOIO OCMOTpa, 6e3 HeobxoaumocTu
OOMNOSTHUTENBHOMO OXNAaHUA KOHCynbTaumn y JIOPa.

MeguumHckme  paboTHMKM,  3aHMMalOLWIMEcs NepBUYHbIM  (DUNBTPOM  NALUEHTOB,
nog4yepkHynu, yto H 3KOHOMUT BpeMs KakK Bpaden, Tak U NauneHToB, pacnpenenssa nx cpasy K
HY>XXHbIM cneumanuctam. [ng nayMeHToB C OrpaHMYEHHbIMU BO3MOXHOCTSMM, TaKUX Kak fogu C
Oun, AHO otkpbin 4OCTyN K NONIHOLEHHOMY MEONLMHCKOMY 00CreaoBaHuIO B YCIIOBUSAX UX AOMa,
YTO CTano BO3MOXHbIM Griarogapst MOBUIbHOCTU U OYHKLIMOHAaNBbHOCTN 060pyaoBaHUS.

MNpakTndyeckoe npumeHeHne [OH[ no3BonuMno Bpayam Ha pPacCTOAHUM OUEHMBATb
00bEeKTUBHbIE OaHHble NauueHToB. Hanpumep, B cnyvae Bcnbiwku kopwu, OHL npepoctaBvn
HenpMBUTbIM BpadaM 6e3onacHbli cnocob HabnaeHUs 3a COCTOSTHUEM NaUMEHTOB, MUHUMWU3NPYS
PUCK 3apakeHus.

3aknueHue

HacTosilee wnccnegoBaHne OEMOHCTPUPYET 3HaYUTENbHbIE NpeuMyllecTBa BHeAPEHUS
nporpaMmMHo-annapaTHOro KoMmnnekca «[uarHocTnka Ha AOMY» B KOHTEKCTE YNnydlleHnsa kadecTsa
N OOCTYNHOCTM MeguuuHckux yenyr B Pecnybnuke KasaxctaH. MnoTHBIA NPOEKT nokasan, 4To
NCMNOJSIb30BAHMWE [OaHHOW TEXHOSIOrMM MO3BONSET 3HAYMTENbHO MOBLICUTb TOYHOCTb AMArHO30B,
onunpasicb Ha yaaneHHbin c6op AaHHbIX. [pMeHeHne 4aHHOro KOMMeKkca B Ka4eCcTBE NHCTPYMEHTA
TenemeauumHbl BHOCUT 3Ha4YMMbIA BKMNag B ONTUMM3auMilo paboTbl y3KOCneunanmMsaMpoBaHHbIX
Bpayen n cnocobCTByeT paclUMPEHNo OxBaTa MEeOULMHCKUX YCRyr, OCOGEHHO B OTAANEHHbIX U
ManoobecneyeHHbIX permoHax.

AHanua pesynbTaToB MUMAOTHOrO MNPOEKTa BbISBWI BbICOKYD TOYHOCTb AWArHOCTUYECKUX
AaHHbIX, NMOlydaeMbIX C MOMOLLBbI KOMMSEKca, YTo noarsepxaaeT 3PdeEKTMBHOCTb yAaneHHON
ANarHOCTMKUN B pearbHbIX ycrioBusiX. [MpoekT Takke NpoaeMOHCTPMPOBar BaXXHOCTb LM poBU3aLmm
MEANLUNHCKUX YCIYr U BO3MOXHOCTb UCMOMb30BaAHNA MCKYCCTBEHHOINO WHTENNEKTa U MalIMHHOrO
06yyeHnst ANs NOBbILLEHNS KayeCcTBa 34PaBOOXPaAHEHUS.

HecmoTpsi Ha nNONOXUTENbHblIE pe3ynbTaTbl, ObiMM Takke BbIABMNEHbI HEKOTOPble
orpaHnyeHns n NnpobriemMel, ykasbiBatoLne Ha He0OH6XOANMOCTb AalbHENLLEro Pa3BnTUA TEXHONOMMN
N 0ByyeHus MeanumnHekoro nepcoHana. OgHako, o6Lmin BeIBOA UCCNEeA0BaHUSA NoATBEPXKOAET, UTO
WHTEerpauus TeneMeaguunuHCKUX TEXHONMOIMUIN 1 yaaneHHas QMarHoCTMKa MOTyT ChirpaTb KIOYeBYHO
posib B pelleHnm npobnemsl geduumTta cneumannsnpoBaHHbIX MEOULMHCKNX KagpoB U yry4lleHum
OOCTYMHOCTU MEANLIMHCKUX YCIYT Ha HaLMOHAaNbHOM YPOBHE.

B 3akntodeHune, OaHHbIA MPOEKT SABNAeTcA OOHaOeXMBaWLWIMM LIaroM B HanpaBreHuu
uMdpoBmu3auun 3apaBooxXpaHeHns B KasaxcTaHe, MNpeaocTaBnss HOBble BO3MOXHOCTU AN
YNYYLEHNS KaYeCTBa XN3HU NaLMEHTOB N 3MEKTUBHOCTU MEAULIMHCKNX YCIYT.
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KALWbIKTbIKTAH AUATHOCTUKA-XKOF APbl MAMAHAAHOLIPLINFAH O9PIFEPJIEPTE
NAUOACDI

XKorapbl mamaHOaHObIpbIniFaH MeOuUuHanbliK kadprapOblH marnuwbiibifbl XoHe warnral
aydaHdapda canarnbl MeduUyUHabIK KOMEKKe KOImKemiMOInikmiH wekmernyi cuskmbl OeHcaynbiK
cakmay canacbiHOafbl 3amMaHayu CbIH-Kamepriep xarlalibiHda UHHOBaUUSbIK wewimoepae
Kaxxemmirnik wyrbirl mypde mybsiHdaldel. byn makana KazakcmanH PecriybnukaceiHOa XypaisinaeH
"viide [uasHocmuka" nunommeik xobacbkiHbiH HemuxxenepiHe HeezidderneeH. XKoba ar3aHbiH
ObibbiCMaphbIH Xa3yFa, OMOCKOIMUS, UMIY/IbCMIK OKCUMEMPUS XacayFra XoeHe nayueHmmep MeH
Ooapieepniep apacbiHdarbl muimaOi 6alisiaHbicmbl KaMmamachl3 emyeae apHarFaH UHmezpayusiiiaHraH
barOapnamarnsik-annapammsik  KeweHOi 83ipneydi xoHe eHeidydi Kammulbl. Makanada
meduyuHanbik Odepekmepdi manday xoHe OuazHO030apldbl Kasbinmacmbipy YWiH xacaHObl
UHMEIINIeKM XoHEe MallUuHarlbIK OKbImy mexHosioausiiiapbiH KoridaHyra epekule Halap aydapbinaosl.
3epmmey coHbIMeH Kamap 6aliniaHbic xammamarsapbiH, depekmepdi eHOey adicmepiH KordaHyOobl
Koca anraHOa, MaHbI30bl MEXHOMNo2UsblK acrniekminepdi Kapacmsbipaldbl XoHe MeduuuHarsbIK
aKnapammeiH Kayinci3liai MeH KyrnusinblibifbliH KamMmamachi3 emyee barbimmarnsaH wapasnapobl
Kapacmbipadbl. ’KobaHbiH Hemuxenepi MamaHOaHObIpbIiFaH dapieepriep KYMbICbIHbIH muimOirnieiH
apmmbipyda xoHe MeOuuuHarnblK KbismemmepdiH KosmkemimoiniaiH xakcapmyda, ocipece a3
KaMmblfiFaH XOHEe KO XemKi3y KubiH eHiprepde menemeduyuHasibiKk mexHono2usnapobiH eneyri
aneyemiH kepcemedi. Makana meduyuHada akrnapammbiK mexHosioausinapobl KondaHyOblH XaHa
nepcrnekmuearnapbiH awadbl XoHe OeHcayrbiK cakmay canachkiH Xakcapmyfa biknan emeoi.

TyliH ce30ep: KawbiKmbikmaH OuagHocmuka, mesnemeouyuHa, mMamaHOaHObIPbIFaH
Oopicepniep,  MeduuyuHanbiKk  KbiamemmepOi  oHmaunaHoblpy, OeHcaynblk  caKkmaydbiH
KormkemimoOiniei, meduyuHarblK KeMeKmiH carnacbl, OeHcaynblK cakmaydafbl aknapammsasiK
mexHornoausinap.
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REMOTE DIAGNOSTICS ARE USEFUL FOR HIGHLY SPECIALIZED DOCTORS

In the context of modern challenges in the healthcare sector, such as the shortage of highly
specialized medical personnel and limited access to quality medical care in remote areas, there is
an urgent need for innovative solutions. This article is based on the results of the pilot project "Home
Diagnostics" conducted in the Republic of Kazakhstan. The project includes the development and
implementation of an integrated software and hardware complex designed to record body sounds,
perform otoscopy, pulse oximetry and ensure effective communication between patients and
doctors. Special attention is paid to the use of artificial intelligence and machine learning
technologies for analyzing medical data and forming diagnoses. The study also addresses important
technological aspects, including the use of communication protocols, data processing methods, and
considers measures aimed at ensuring the security and confidentiality of medical information. The
results of the project demonstrate the significant potential of telemedicine technologies in improving
the efficiency of specialized doctors and improving the availability of medical services, especially in
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low-income and hard-to-reach regions. The article opens up new perspectives in the use of
information technologies in medicine and contributes to improving the quality of healthcare.

Key words: remote diagnostics, telemedicine, specialized doctors, optimization of medical
services, accessibility of healthcare, quality of medical care, information technologies in healthcare.
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BHEOQPEHUE LM®POBbLIX MOOENEW N'MC B HACTONbHbLIE MPUNOXEHUA,
PA3PABOTAHHbIE HA BA3E ®PEMMBOPKA «QT»

AHHOmauusi: B smod cmambe uccrniedyemcs peanusayuss modesnel yughposbix
2eouHghopmauUuoHHbIx cucmem (TMC) 8 HacmornbHbIX MPUIOXKEHUSsIX C ucronb3osaHuem Qt
framework. 3mo noduepkueaem eaxHocmb [UC-mexHonoaul 6 pasnuyHbix obrnacmsx u
nompebHoCmMb 8 MOUW|HbIX HACMOJIbHbIX MPUMOXEHUSIX, criocObHbIX 3¢bghekmusHO obpabambieamb
rnpocmpaHcmeeHHble OaHHbie. MHmezpauus TMIC-modenell 8 npunoxeHusi Ha base Qt 0aem psi0
npeumyuiecms, makux Kak 3¢ghgbekmueHoe yrpasreHue 0aHHbIMU, MPOCMPaHCMEEHHbIU aHanu3 u
y00bHble uHmMepgbelicbl. B cmampbe nodyepkueaemcsi KpoccriamgopMeHHas co8MecmumMocmpb
nnamagpopmbl Qt framework, no3eonsowas pa3sepmbieame NpuioxXeHus ¢ noddepxkou MNC e
HECKOMbKUX OrnepauuoHHbIX cucmemax. B 3aknoveHue cnedyem ommemumb, 4moO eHeOpeHue
uugbposbix MMC-molenell 8 HaCMOJsIbHbIE MPUIOXEHUS, pa3pabomaHHble ¢ ucronb3osaHuem Qt
framework, Oaem 3Ha4YumesnbHbIe NpeumMmyu,ecmea Kak paspabomyukam, mak U rosib308amerisim.
Omo noseosisem nonb3oeamernsiM rnoslydams Qocmyrl K 2e0rpoCmpaHCMBEHHbIM OaHHbIM,
aHasu3uposame UX U 8U3yanu3uposamb, MeM caMbiM yrydwas rnpouecchl MPUHIMuUS peweHud.
CouemaHue sosmoxHocmetli TMC u Qt nossgosisem paspabomyukam co30asamb HaldeXxHble U
yO0bHbIe 8 UCMO/Ib308aHUU TPUSIOXeHUsT On  y0oe/iemeopeHuUsi pacmyuje2o crnpoca Ha
UHCMPYMeHMbI yrpaeieHus npocmpaHCcmeeHHbIMU OaHHbIMU U aHanu3a. CriucokK Ucnosib308aHHbIX
UCMOYHUKOB 8KIrodaem CChiIKU Ha ogpuyuansHele eeb-catimbl Qt u Esri, a makxe
coomeemcmeyrowue rnybnukayuu, cessaHHblie ¢ uHmeegpayuel, TMC u omobpaxeHuem wyma ¢
ucnionb3oeaHuem ArcGlS.

Knroyeeble cnoea: HacmornbHble npunoxeHusi; [TMIC modenu; eHedpeHue Kapm;
gpetimeopk Qt; ArcGIS Runtime SDK.

BBepgeHue

TexHonornsa reouHgopmaumoHHbix cuctem (FTMC) npomnssena peBONOLMIO B TOM, Kak Mbl
yrnpaBsnsem NpOCTPaAHCTBEHHbIMWU aHHbIMU U aHanuanpyem mx. OHa urpaeT peLuatoLLyto pofb B
pasnuyHbIX 06nacTax, BKNOYas ropoackoe nnaHMpoBaHue, paumMoHanbHOe NpMpoaononb30BaHme,
TpaHCMOpPT M pearnpoBaHME Ha 4pesBblyalHble cuTyauun. B CBA3M C pacTylwmMm CnpocoMm Ha
MOLLHbIE HACTOMbHbIE NPUIOXEHUS, CNOCOBHble addekTBHO obpabaTbiBaTte [UC-gaHHble,
nHterpaumsa uudposbix MNMC-mogenen B npunoxeHusi, paspaboTaHHble C WCMNONb30BaAHWEM
nnatgopmbl «Qt», npuobpena Bce Oonblwee 3HadeHne. Qt, nnatcdopma gnsa paspaboTkm
KpoccnnaTOpMEHHbIX MNPUIOXEHWUNA, MNpPedoCTaBnseT pas3paboTynmkam HaL4EeXHYH OCHOBY Ans
€034aHnsA MHOrOoOYHKLUMOHAMNbHbIX HACTOSMBbHbIX NMPUMOXEHWIA.

WuTterpaums MMC-mogenenn B HacTOMbHble NPUMOXEHWs, pa3paboTaHHble Ha OCHOBE
dpenmeopka Qt, obnagaet psgom npevmyects. Bo-nepBbix, 3TO NO3BOMAAET NOSib30BaTENSAM
GecnpensTCTBEHHO MonyyaTb AOCTYN K reonpoCTPaHCTBEHHBbIM OAHHBIM Y MaHUMYNMPOBaTb UMW,
crnocobeTBys a(hPeKTUBHOMY yMNpPaBfeHUIO LaHHbIMM U KX aHanudy. [lonb3oBaTenu MoryT
UMMOPTMPOBaTb Pa3nuyHble dopMaThl FreONPOCTPAHCTBEHHbIX AaHHbIX, BU3yannanpoBaTth AaHHbIE
Ha WHTEPAKTMBHbIX KapTaX, BbIMOMHATbE NPOCTPAHCTBEHHbIE 3aMpOChl 1 MPOBOAUTL PaCLUMPEHHbIN
NPOCTPaHCTBEHHbIN aHanms.

Bo-BTOpbIX, MHTerpaumsa dyHkumoHansHoctn MMC B npunoxeHua Ha 6ase Qt nossonser
paspaboTynkam co3gaBaTb yooOHble AN nonb3oBaTens MHTepdencol, Kotopble obecneyvnBatoT
WHTYUTUBHO MOHSATHLIN MPOCMOTP KapT, ynpaBfeHne CriosMn U UHTEPaKTUBHbIE MHCTPYMEHTbI A1
NCccneaoBaHUA [aHHbIX. OJTO MpefocTaBNsAeT noNnb3oBaTensiM  3HAKOMyH U BU3yaribHO
npvBenekaTenbHyl0 cpedy Ans B3auMOOEeNCTBUS C  MPOCTPaAHCTBEHHbIMU AaHHbIMKW, Aenas
npunoxexue 6onee JOCTYNHLIM U yBReKaTeNbHbIM.
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Kpome Toro, kpoccnnatgopmeHHas COBMECTUMOCTb dpenmBopka Qt rapaHTUpyeT, 4To
HacTonbHble nMpunoxeHna ¢ noggepxkon [MC MoryT ObiITb pasBepHYTbl B HECKOSNbKUX
onepaumMoHHbIX cuctemax, Bkrtodas Windows, macOS u Linux. 3To paclumpaeT oxBaT NpUoxXeHus,
NMo3BOSIASA MNOMb30BaTENSAM C pasHbiX NATOPM Nonb3oBaTbCA ero Bo3amoxHoctamu 'MC.

Mpn paspaboTke HacTonbHbIX npunoxeHmn [MC ¢ wncnonb3oBaHMEM nNNaTOPMbI
dperimBopka Qt cyllecTByeT HECKONbKO BapuaHTOB MHTerpauun yepes 6ubnuotekm MMC n API
(QGIS, GDAL wun Esri ArcGIS Runtime SDK pgns Qt). OgHako Hambonee adhpekTUBHbIM U
OENCTBEHHbIM noaxodom sBnsetca mcnonb3oBaHue ArcGIS Runtime SDK, npegocrtasnsiemoro
KomnaHuen Esri.

Esri  ArcGIS Runtime  SDK, npeacraBnseT  cobou BceobbeMnioLmi 7]
MHOrOOYHKLMNOHAaNbHbIN Habop MHCTPYMeHTOB Anga co3aanusa MMC-npunoxeHui.

Mpenmywectea ncnonb3osaHus ArcGIS Runtime SDK ¢ Qt:

1) BcectopoHHAs dyHKumoHanbHocTb [UC: ArcGIS Runtime SDK npepoctasnser
GoraTbin Habop WHCTpyMEHTOB W APIl-nHTepderncoB, KoTopble NO3BONAT pa3paboTynkam
BHEAPATb pacwumpeHHble Bo3MoxHoCcT IC B ceon npunoxerus. OH npegnaraeT WWUPOKUIA CNEKTP
YyHKLMOHamNbHbIX BO3MOXHOCTEN, BKoYas 06paboTKy reonpoCTpaHCTBEHHbIX aHHbIX, PpeHOEePUHT
KapT, NPOCTPAHCTBEHHbIV aHanNn3, reokogMpoBaHue 1 mapLupyTmsauunio. OH Takke BKNoYaeT B cebs
paboTy C pasnuyHbiMM  popmMaTaMm  reonpPOCTPaHCTBEHHbIX  AaHHbIX,  BbINOSIHEHME
NMPOCTPaHCTBEHHOrO aHanu3a, Bu3yanusaumilo OaHHbIX Ha WHTEPaKkTUMBHbIX KapTax W AOCTyn K
cepsucam ArcGlIS.

2) becwosHaa wuHTerpauusa: ArcGIS Runtime SDK paspabotaH ana 6ecluoBHOM
nHTerpauumn ¢ ppermsopkom Qt, obecnedrBas coBmecTMUMOCTb U BecrnepeboiHyto CBA3b Mexay
dyHKUMOHaNbHbIMN BO3MOXHOCTAMU [TIC 1 komnoHeHTamu npunoxernua Qt. Takas uHTerpauns
ynpoLlaeT npouecc pa3paboTkm 1 ynyywaeT o6Lmii NoNb30BaTENbCKUIA ONbIT.

3) KpoccnnatdgopmeHHasi cCOBMECTUMOCTbL: kak dpenmBopk Qt, ArcGIS Runtime SDK
ABNAETCH KpoccniaT(OpMeEHHbIM MHCTPYMEHTOM, YTO No3BonseT pa3pabotyunkam cosgasaTb [MC-
NPUNoXeHns, KOTopble MOryT paboTaTb B HECKOSbKMX OnepaunoHHbIX CUCTEMAX

Utobbl nNpuctynuTb K paspaboTke HacTomnbHbIX ApunoxeHun ana NC, kpanHe BaxHO
3arpy3utb npaBufibHble Bepcun Heobxoaummbix WHCTpymMeHToB: Qt m ArcGIS Runtime SDK.
Mcnonb3oBaHne COBMECTMMbIX Bepcui obecrneymBaeT MMaBHY WHTErpaumio U Mno3sonseT
nsbexatb Nnpobriem ¢ coBMecTUMocTbio Mmexay SDK n ppenmsopkom.

B nepByto oyepeab criegyeT nocetuTb opuymnansHble Beb-cantbl Qt 1 Esri, 4To6bl nonyunTs
caMytlo CBEXyl MHGopmauuio o pekomeHayembix Bepcuax Qt m ArcGIS Runtime SDK ans
nHTerpaumu (tabn. 1).

Tabnuua 1 — CoBmectumble Bepcumn Qt n ArcGIS Runtime SDK (Ha man 2023 roga)
Qt ArcGIS Runtime SDK
5.15.2 100.15.2

5.12.x Offline Installers ArcGIS Runtime SDK for Ot

Latest release

offline installer is a stand-alone binary package including Qt libraries and Gt Creato;
v100.15.2 - May 17, 2023 - Release notes
Linux Host

21£5622bbb5242aa7a83095bac 1 38bASAIbET

mac0S Host

Windows Host

sedaafIa7b7sh7ssor dcabadds10asesdica [ ‘ -

Source packages & Other releases

3aknoyeHue

Peanusauus uudposbix MTMC-mogenenn B HaCTOMNbHbIX NPUIOXEHUSIX, pa3paboTaHHbIX Ha
ocHoBe dperimBopka Qt, obecnevmBaeT 3HaunTENbHbLIE MPEMMYLLIECTBA Kak paspaboTymkam, Tak u
nonb3oBartensM. OTO MNO3BOMSET nonb3oBaTenam OecnpenaTCTBEHHO nonyyatb JOocTyn K
reornpoCTPaHCTBEHHbIM AaHHbIM, aHanuanpoBaTb MX WM BU3yanu3nMpoBaTb, yryylwas npoueccol
NPUHATUA pelleHuin. YHuUBepcanbHocTb pernmBopka Qt n goctynHoctb TUC-6ubnuotek n API-
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MHTEpdENCcoB aenarT ero oTNnYHbIM BbIGOpOM Ansi pa3paboTymMKoB, CTPEMSLUMXCS co3daBaTb
HacTormbHble NpunoxeHus ¢ nogaepxkon, MNC. Ucnonb3ys BoamoxHocTn, T'MC n Qt, paspaboTynkm
MOryT co3faBaTb HaOeXHble U yaoOHble B MCMNOSMb30BaHUWM MPUINOXEHWS, yOOBNETBOpPSOLLME
pacTyLleMy Crpocy Ha MHCTPYMEHTbI yNpaBrieHUsa NPOCTPAHCTBEHHbIMU AAaHHBIMU M aHanu3a.
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«QT» ®PEMMBOPKIHIH HETM3IHAE 93IPNIEHIEH XX¥MbIC YCTENI KOCbIMLWANAPbBIHA
FAX CAHObIK MOAENBAEPIH EHIM3Y

byn makanada Qt framework KemezimMeH XymbiC ycmerni KocbiMwarnapbiHOoa CaHObIK
eeoaknapammbik  xyutenep (FAX) modenbOepiH eHeidy Kapacmbipbinadbl. byn epmypri
cananapdarbl FAXK mexHonoausinapbiHbiH MaHbI30bIbifbIH XXOHE KeHicmikmik depekmepdi muimoi
eHOeyee Kabinemmi Kyammbl XyMbIC ycmersi KondaHbanapbiHbiH KaxemminieiH kepcemedi. Qt
Heei3iHOeai KondaHbanapra AXK ynainepiH 6ipikmipy depekmepdi muimOi 6ackapy, KeHicmikmik
manday XxoHe biHfFalnbl uHmepgbelcmep cuskmbl bipkamap apmbiKWblIbIKMapobl ycbiHadkbl.
Makanada 6ipHewe onepauyusnbik xytenepde N AXK kondalmbiH KocbimMwarnap0bl OpHasacmeipyra
MyMKiHOIK 6epemiH Qt framework nnamgopmacbiHbiH Kpocc-nnamgopmarnsiK yunecimoiniei
KepcemineeH. KopbimbiHObInal kene, Qt framework KemeziMeH acasFaH XYMbIC ycmeri
KondaHbanapeiHa uugpneik FAXK ynainepiH eHaizy asipneywinepeze Oe, natidanaHyulbinapra 0a
atimaprbiKkmal apmbIKWhbIbiKmap bepemiHiH aman emkeH xeH. byn nalddanaHywbinapra
2eoKeHicmikmik Oepekmepae Kon xemkidy2e, onapObl marndayra XoHe eu3yanusayusinayra
MymkiHOIKk 6epedi, ocbinaliwa wewim Kabbiiday npouecmepiH xakcapmadbl. AXK xeHe Qt
MYMKIHOIKmMepiHiH ydnecimi a3ipreywinepee KeHicmikmik Oepekmepdi backapy xoHe marnday
KypandapbiHa ecin Kefie XamkaH CcypaHbICmbl KaHarammaHObIpy YWiH CeHiMOi xeHe KondaHyFa
biIHFalnbl KocbiMwarnap xacayra MyMmkiHOiK b6epedi. lNalidanaHbinFaH Oepekke30epdiH misimMiHe
pecmu Qt xoHe Esri seb-calimmapbiHa cinmemernep, coHdal-ak ArcGIS kemezimeH uHmezpayusra,
FAXK-ra xoHe wy0dbl Kepcemyeae Kambicmbl muicmi 6acbiibiMoap Kipeoi.

Tylin ce3dep: xymbic ycmerni KocbiMwanapbl; FTAXK modenb0epi; kapmarnapobl eHaidy; Qt
weHbepi; ArcGIS Runtime SDK.
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IMPLEMENTATION OF DIGITAL GIS MODELS IN DESKTOP APPLICATIONS DEVELOPED
ON THE BASIS OF THE «QT» FRAMEWORK

This article explores the implementation of digital geoinformation systems (GIS) models in
desktop applications using the Qt framework. This highlights the importance of GIS technologies in
various fields and the need for powerful desktop applications capable of efficiently processing spatial
data. Integration of GIS models into Qt-based applications provides a number of advantages, such
as efficient data management, spatial analysis and user-friendly interfaces. The article highlights the
cross-platform compatibility of the Qt framework, which allows you to deploy GIS-enabled
applications on multiple operating systems. In conclusion, it should be noted that the introduction of
digital GIS models into desktop applications developed using the Qt framework provides significant
benefits to both developers and users. This allows users to access, analyze and visualize geospatial
data, thereby improving decision-making processes. The combination of GIS and Qt capabilities
allows developers to create reliable and user-friendly applications to meet the growing demand for
spatial data management and analysis tools. The list of sources used includes links to the official Qt
and Esri websites, as well as relevant publications related to integration, GIS and noise mapping
using ArcGIS.

Key words: desktop applications; GIS models; implementation of maps; Qt framework;
ArcGIS Runtime SDK.
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INFORMATION TECHNOLOGY FOR WEATHER FORECAST BASED ON MODERN
PLATFORM SOLUTIONS

Abstract: Weather forecasting plays a crucial role in numerous industries and activities,
ranging from agriculture and energy to tourism and transportation. In recent years, information
technologies have significantly enhanced the capabilities of weather forecasting, providing more
accurate and timely data. This article explores innovative information technologies employed in
weather forecasting and their impact on modern practices. It highlights the utilization of cloud
computing and data storage for managing vast amounts of meteorological data, enabling the use of
more precise forecasting models. Additionally, the article discusses the integration of Internet of
Things (IoT) and sensor networks, which facilitate the collection of weather data from diverse
sources and contribute to localized and real-time weather predictions. Artificial intelligence (Al) and
machine learning techniques are also examined for their ability to analyze large datasets, identify
patterns, and improve forecast accuracy. Finally, the article emphasizes the importance of advanced
data visualization techniques in effectively conveying weather information to end-users. By
harnessing these information technologies, weather forecasting continues to advance, empowering
various industries and enhancing decision-making processes.

Key words: Weather forecasting, Information technologies, Cloud computing, Data storage,
Internet of Things (IoT), Sensor networks, Atrtificial intelligence (Al), Machine learning, Forecast
accuracy, Data visualization, Decision-making processes.

Introduction. Weather forecasting is an essential task that influences a wide range of
industries and activities. Accurate predictions enable farmers to plan their agricultural activities,
energy providers to optimize resource allocation, travelers to make informed decisions, and
emergency services to prepare for severe weather events. Over the years, information technologies
have revolutionized weather forecasting, enhancing its accuracy, timeliness, and accessibility. This
article delves into the innovative information technologies employed in weather forecasting and their
profound impact on modern practices.

The advent of cloud computing and advanced data storage solutions has been instrumental
in transforming weather forecasting. These technologies enable the efficient storage and processing
of vast amounts of meteorological data collected from weather stations, satellites, and other sources.
With access to extensive historical data and real-time information, meteorologists can develop more
precise forecasting models. Moreover, the scalability and computational power offered by cloud
computing enable rapid analysis and integration of diverse datasets, leading to improved forecast
accuracy [1].

The integration of Internet of Things (loT) and sensor networks has further propelled the
capabilities of weather forecasting. 10T devices and sensors installed on buildings, vehicles, and
even drones collect valuable weather data from various locations. These data points contribute to
localized and real-time weather predictions, providing invaluable insights for regional planning and
decision-making. By combining IloT-generated data with cloud computing capabilities,
meteorologists can develop dynamic models that adapt to changing weather patterns and provide
accurate forecasts tailored to specific locations.

Artificial intelligence (Al) and machine learning techniques have emerged as game-changers
in weather forecasting. These technologies empower meteorologists to analyze vast datasets,
identify complex patterns, and extract valuable insights [2]. Al algorithms can assimilate real-time
data, historical records, and atmospheric models to generate more accurate and reliable forecasts.
Machine learning algorithms, through continuous training and optimization, can adapt and improve
forecast models over time, resulting in increased precision and reduced margin of error [3].
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Work relevance. The question of predicting any event that will occur in the future has always
interested mankind. Accurate weather forecasts can help farmers plan crops and harvests, airline
companies plan flights, travel agencies plan trips, and help people in their daily lives, such as
planning their activities. Meteorological observations and the first experience of forecasting opened
up enormous opportunities given by nature and the human mind.

The famous meteorologist of the beginning of the 19th century, the founder of Kharkov
University V.N. Karazin wrote: “I have no need to prove the usefulness of meteorology. A science
which, by guiding the agriculturist in his works, would prevent crop failure, a science which could
indicate the time when one should expect a meager collection of earthly crops, and take measures,
if not to prevent their lack, then at least to avert famine. , such a science does not require long-
winded praises. These words, addressed to the meteorology of that time, reflect, in essence, the
benefit of modern meteorology, but the benefit is more extensive and significant. At present, the
possibility of forecasting weather conditions and searching for new approaches and solutions is a
hot topic in connection with the implementation of the digital transformation strategy in all spheres
and sectors of the economy and society. Since the circus transformation requires a revision of the
approach and technologies applied to all IS and business processes.

Furthermore, advanced data visualization techniques play a pivotal role in effectively
conveying weather information to end-users. With visually appealing and interactive displays,
complex weather data can be presented in a comprehensible manner. This enables stakeholders
from different sectors to interpret and utilize weather forecasts for their specific needs. Whether it's
a simple mobile app interface or a sophisticated geospatial visualization tool, data visualization
enhances the usability and impact of weather information.

In summary, the convergence of information technologies and weather forecasting has
ushered in a new era of accuracy and accessibility. Cloud computing, loT, Al, machine learning, and
data visualization have collectively revolutionized the way weather forecasts are generated,
disseminated, and utilized. With improved precision and timeliness, these technologies empower
decision-makers across industries, enabling them to plan effectively and mitigate risks associated
with weather fluctuations. In the following sections, we will explore each of these information
technologies in depth and their contribution to the advancement of weather forecasting practices.

Main part:

Methods. Cloud Computing and Data Storage. Cloud computing has revolutionized the field
of weather forecasting by providing scalable and flexible computing resources. Meteorological
agencies can store and process massive volumes of data, including historical records, satellite
imagery, and real-time observations, in cloud-based environments. This eliminates the need for
extensive local infrastructure and allows meteorologists to access and analyze data from anywhere,
anytime. Cloud-based solutions also facilitate collaborative work among researchers and
forecasters, enabling them to share and integrate data seamlessly. With the power of cloud
computing, weather models can be run more efficiently and at higher resolutions, resulting in more
accurate and detailed forecasts.

Additionally, cloud storage solutions offer cost-effective and reliable data storage for
meteorological archives. Historical weather data, spanning decades or even centuries, can be
securely stored in the cloud, ensuring its availability for retrospective analyses and climate studies.
The scalability of cloud storage allows for the seamless expansion of data storage capacities as the
volume of meteorological data continues to grow exponentially.

Internet of Things (IoT) and Sensor Networks. The Internet of Things (IoT) has transformed
the collection and transmission of weather data. 0T devices and sensors are deployed across
various environments, including urban areas, rural landscapes, and remote regions. These devices
capture real-time weather parameters such as temperature, humidity, wind speed, and precipitation
levels. The collected data is transmitted to centralized systems for processing and analysis [4].

Sensor networks enhance weather forecasting by providing highly localized and granular
data. Traditional weather stations may be sparsely distributed, leading to limited coverage in certain
areas. However, 10T-based sensor networks can be densely deployed, capturing data at finer spatial
resolutions. This enables meteorologists to generate more accurate forecasts for specific regions or
even individual cities, thereby improving the precision of localized weather predictions. Furthermore,
the real-time nature of loT-generated data facilitates rapid response to sudden weather changes,
enabling timely alerts and warnings.
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Artificial Intelligence (Al) and Machine Learning. Artificial intelligence (Al) and machine
learning techniques have revolutionized weather forecasting by enhancing data analysis and
modeling capabilities. Al algorithms can process vast amounts of meteorological data and identify
intricate patterns and relationships that may not be evident through traditional analysis methods.
Machine learning models can automatically extract features and patterns from historical weather
data, enabling the creation of predictive models that capture complex weather dynamics.

Al-driven weather models can assimilate real-time data, such as satellite imagery and ground
observations, and integrate them with atmospheric models to generate highly accurate and up-to-
date forecasts. Machine learning algorithms can continuously learn from new data and adjust
forecasting models in real-time, leading to improved accuracy over time[5]. These advancements in
Al and machine learning empower meteorologists to develop more reliable predictions, especially
for short-term and high-impact weather events.

Data Visualization and User Interfaces. Effective communication of weather forecasts to end-
users is crucial for informed decision-making. Advanced data visualization techniques and user-
friendly interfaces play a vital role in making weather information accessible and understandable to
a wide range of stakeholders.

Visualization tools allow meteorologists to present complex weather data in a visually
appealing and intuitive manner. Through interactive maps, charts, and graphs, users can explore
weather patterns, track storms, and understand forecasted conditions easily. Geospatial
visualization technigques enable the overlay of weather data on maps, providing users with location-
specific forecasts and warnings.

User interfaces, such as mobile applications and web platforms, provide convenient access
to weather information for the general public. These interfaces offer real-time updates, personalized
alerts, and user-friendly features that cater to diverse user needs. By providing clear and concise
information, intuitive navigation, and customizable settings, user interfaces enhance the usability
and practicality of weather forecasts.

Remote Sensing and Satellite Technology. Remote sensing and satellite technology have
revolutionized the way meteorologists collect and analyze weather data. Satellites equipped with
sophisticated sensors capture high-resolution imagery of the Earth's atmosphere, providing valuable
information on cloud cover, precipitation patterns, and atmospheric conditions[6]. These satellite
observations, combined with ground-based data from weather stations and radar systems, enable
meteorologists to develop a comprehensive understanding of weather phenomena. Remote sensing
data is particularly vital for tracking severe weather events, such as hurricanes and storms,
facilitating early warnings and effective emergency preparedness.

Visualization and Decision Support Tools. Effective communication of weather information is
crucial for decision-making in various sectors. Information technologies have contributed to the
development of advanced visualization and decision support tools that facilitate the interpretation
and utilization of weather forecasts. Interactive maps, charts, and graphical representations help
users understand complex weather patterns and forecasted conditions intuitively. Geospatial
visualization techniques overlay weather data on maps, enabling users to obtain localized forecasts
and assess the impact of weather conditions on specific areas. Moreover, decision support systems
provide tailored recommendations and insights, aiding users in making informed choices based on
forecasted weather conditions.

Mobile Applications and Real-Time Alerts[7]. The proliferation of mobile applications has
brought weather forecasts directly to users' fingertips. Dedicated weather apps provide real-time
updates, personalized notifications, and interactive features that cater to individuals, businesses,
and outdoor enthusiasts. Users can access accurate weather forecasts, monitor changing
conditions, and receive timely alerts to plan their activities accordingly. Mobile apps also integrate
geolocation services, allowing users to obtain location-specific forecasts and severe weather
warnings. The accessibility and convenience of weather information through mobile applications
empower individuals to make informed decisions and mitigate risks associated with weather
fluctuations.

Results. Improved Forecast Accuracy. Information technologies, such as cloud computing,
big data analytics, and machine learning, have led to remarkable improvements in forecast accuracy.
Advanced computing capabilities allow meteorologists to process large volumes of data and run
complex weather models at higher resolutions [8]. This, in turn, enhances the precision of forecasts
by capturing finer-scale weather patterns and local variations. Machine learning algorithms can
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identify subtle patterns in historical data and assimilate real-time observations, resulting in more
accurate predictions of temperature, precipitation, wind patterns, and severe weather events.

Enhanced Lead Time for Severe Weather Warnings. Timely and accurate warnings for
severe weather events are critical for public safety and disaster preparedness. Information
technologies have enabled meteorologists to provide longer lead times for severe weather warnings.
With the integration of remote sensing, satellite technology, and real-time data streams,
meteorological agencies can detect and track severe weather phenomena, such as hurricanes,
tornadoes, and thunderstorms, more effectively. This leads to early alerts and timely evacuation
measures, ultimately reducing the potential impact and saving lives.

Tailored and Location-Specific Forecasts.Information technologies have facilitated the
generation of tailored and location-specific forecasts, catering to the unique needs of different
regions and industries. Through the use of loT devices, sensor networks, and geospatial
visualization techniques, meteorologists can capture localized weather data and provide precise
forecasts for specific areas. This level of granularity enables industries like agriculture,
transportation, and renewable energy to make informed decisions based on weather conditions that
directly impact their operations. Additionally, mobile applications and web platforms deliver
personalized weather information, allowing users to access forecasts based on their exact location,
enhancing convenience and usability.

Advanced Visualization and User Interfaces. Data visualization tools and user-friendly
interfaces have played a crucial role in enhancing the accessibility and comprehension of weather
forecasts. Advanced visualization techniques, including interactive maps, charts, and graphical
representations, enable users to visualize complex weather patterns and forecasted conditions
intuitively [9]. Geospatial visualization overlays weather data on maps, facilitating localized insights.
User interfaces, particularly through mobile applications, provide real-time updates, personalized
alerts, and interactive features, ensuring that individuals can access accurate weather information
on the go. These advancements in visualization and user interfaces have empowered users to make
informed decisions and take appropriate actions based on forecasted weather conditions.

IBM's Deep Thunder. Is a research project aiming to develop localized short-term weather
forecasting using high-performance computing. Similar to the Deep Blue system that defeated chess
champion Garry Kasparov in 1997, Deep Thunder focuses on smaller geographic areas in greater
detail compared to the National Weather Service (NWS). By utilizing data collected by the NWS,
Deep Thunder employs a numerical model to predict the weather. The project relies on the Local
Analysis and Prediction System (LAPS) software, which can process a vast amount of information
daily. Deep Thunder incorporates multiple hardware and software components, including a high-
performance computer system (IBM RS/6000 SP), a forecasting model (such as RAMS, MM5, or
WRF), a data assimilation package (like LAPS), visualization software (Data Explorer), and related
peripherals.

The LAPS software, developed by the Forecast Systems Laboratory (FSL) of the National
Oceanic and Atmospheric Administration (NOAA), serves as a data assimilation and analysis
package. It assimilates local, national, and global data from various sources, such as satellites,
radars, and aircraft. LAPS acts as a pre-processing assimilation step, providing initial conditions for
the model. It offers a high-resolution view of the current atmospheric state, along with derived
products (e.g., icing, visibility, clouds) and variables (e.g., heat index, buoyancy), which prove
valuable for real-time applications. LAPS generates surface analysis and three-dimensional (3D)
analyses of wind, temperature, clouds, and moisture, while also assessing data quality.

Deep Thunder demonstrates its power by producing highly accurate weather predictions
within a narrow range specific to a single city (Figure 1). The system was successfully used during
the 1996 Atlanta Olympics to schedule weather-affected events such as sailing and the closing
ceremony. India utilizes advanced computing systems to forecast its weather. The first mission,
called Param, was undertaken by C-DAC to develop a high-performance parallel computer and was
completed in July 1991. In 2013, Param Yuva Il was introduced, capable of achieving a peak
performance of 524 teraflops per second. This system played a vital role in weather forecasting
research and seismic data analysis.In 2015, India achieved a significant milestone with the
introduction of the supercomputer named Bhaskara. Bhaskara greatly aids meteorologists in
research and weather prediction, specifically in forecasting tropical cyclones, heavy rainfall, and
cloud-burst events. It empowers the Earth System Science Organisation-National Centre for Medium
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Range Weather Forecasting (ESSO-NCMRWF) to generate highly detailed 10-day deterministic
weather forecasts and probabilistic forecasts using a 44-member ensemble prediction system.
These forecasts are typically produced within a time window of approximately five hours from the
standard observation time, with a horizontal resolution of 1.5km. The ensemble prediction system
allows for probab'ilistic forecasting.

Surface Total Precipitation
Cloud Water Density at

06-Apr-2010 - 02:00 BRT
Figure 1 — Deep Thunder can mesh meteorological data like that shown above with other
topographical, municipal, population, or land use data-or any other relevant data set-to make
sophisticated predictions about the weather's impacts on the city [11]

Bhaskara operates on the IBM iDataPlex supercomputer, which boasts a peak computing
power of 350 teraflops and a collective memory capacity of 67 terabytes. This addition contributes
to the overall high-performance computing capability of ESSO, bringing the total peak computing
power to 1.14 petaflops.

Summary and future research directions. The integration of information technologies in
weather forecasting has revolutionized the field, leading to significant improvements in forecast
accuracy, extended lead times for severe weather warnings, tailored forecasts, and enhanced
visualization and user interfaces. Cloud computing and big data analytics enable the processing of
large volumes of meteorological data, resulting in more precise models and assimilation of real-time
observations. Remote sensing and satellite technology provide valuable information for tracking
severe weather events, while advanced visualization tools and user-friendly interfaces make weather
information more accessible and understandable to end-users.

Conclusion. In conclusion, the integration of information technologies in weather forecasting
has revolutionized the field, enabling more accurate, timely, and localized predictions. Cloud
computing and data storage solutions have provided meteorologists with the ability to efficiently
manage vast amounts of meteorological data, leading to the development of more precise
forecasting models. The Internet of Things (I0T) and sensor networks have enhanced data collection,
enabling highly localized and real-time weather predictions. Artificial intelligence (Al) and machine
learning technigques have improved forecast accuracy by analyzing large datasets and identifying
complex patterns. Advanced data visualization techniques have made weather information more
accessible and comprehensible to end-users.

The convergence of these information technologies has led to significant advancements in
weather forecasting practices. Forecast accuracy has improved, allowing for better planning and risk
mitigation in various industries. Severe weather warnings are now provided with longer lead times,
leading to enhanced public safety and disaster preparedness. Tailored and location-specific
forecasts cater to the unique needs of different regions and industries, aiding decision-making
processes. Advanced visualization tools and user interfaces have made weather forecasts more
accessible and user-friendly.

Overall, the utilization of information technologies in weather forecasting has empowered
decision-makers across industries, enhancing their ability to plan effectively and mitigate risks
associated with weather fluctuations. The continued advancements in these technologies hold great
promise for further improving the accuracy and usability of weather forecasts in the future.
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Future Research Directions
1. While information technologies have already transformed weather forecasting, there are several
promising research directions that can further enhance the field:
2. Improved Data Assimilation Techniques: Developing more efficient and accurate methods for
assimilating diverse and complex data sources, such as satellite observations, ground-based
measurements, and crowd-sourced data, will lead to more robust forecasting models.
3. Integration of Al and Machine Learning: Continued research into Al and machine learning
techniques can enhance the accuracy of weather models by improving pattern recognition, data
analysis, and prediction capabilities. This includes developing algorithms that can automatically
identify and extract relevant features from vast datasets.
4. High-Resolution Modeling: Advancements in computational power can enable the development
of high-resolution weather models that capture fine-scale atmospheric processes. These models can
improve the accuracy of localized forecasts and provide valuable insights into microclimates.
5. Ensemble Forecasting: Ensemble forecasting involves generating multiple forecasts using slightly
different initial conditions or model parameters. Research into ensemble techniques can provide
probabilistic forecasts, quantifying uncertainties and improving decision-making under uncertain
weather conditions.
6. Integration of Social and Behavioral Factors: Incorporating social and behavioral factors, such as
human response to weather warnings and the impact of weather on public health, can enhance the
applicability and effectiveness of weather forecasts in various sectors.
7. Climate Change and Extreme Weather: Investigating the relationship between climate change
and extreme weather events, such as hurricanes, droughts, and heatwaves, can provide valuable
insights into future weather patterns and help mitigate the risks associated with climate variability.
8. Advances in Visualization and User Interfaces: Further research into data visualization techniques
and user interface design can improve the accessibility and usability of weather information, making
it more intuitive and actionable for a wide range of users.
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3AMAHAYU MNAT®OPMAINbIK LUELUIMOEP HETM3IHAE AYA-PAUbIH BOJMKAYFA
APHAIFAH AKIMAPATTbIK TEXHONOIMA

Aya palibiH bormkay aybisl wapyaulbliibifbl MEH dHepaemuKkadaH mypu3m MeH Kerlikke deliHai
KenmezeH cananap MeH Kbiamemme MaHbI30bl pesi amkapadbl. COHfbl Xbldapbl aknapammsaiK
mexHorsoausinap aya-palbiH 6osmkay MyMKIHOIKMepPIH edayip apmmabipbir, 081IPEK XoHe yakmblibl
Oepekmepdi Kammamacbkli3 emmi. byn makanada aya palibiH 6omkayda KondaHbliambiH
UHHOBAUUSINbIK aKnapammblK MmexHoroausifiap XoHe osiapObiH Kasipai mexipubezae ocepi
Kapacmesipbinadel. On Memeoposioausinbik depekmepdiH yrikeH KenemiH 6ackapy ywiH 6ynimmbi
ecenmeynepli xoHe Oepekmep KolimacbiH natdanaHydbl epekweneldi, danipek bosmkay
modenb0epiH xacayra MymKiHOIKk 6epedi. CoHbiIMEH Kamap, makanada spmypri ke3depdeH aya
palibl OepekmepiH XuHaydbl XeHindememiH XXoHe Hakmbl yakbimma fiokanusayusnaHraH aya padbl
bomkambiH xeHindememiH 3ammap VIHmepHemi (10T) MeH ceHcopribIK XeninepdiH UHmMeapauusichbl
marikbinaHaosl. XKacaHObl uHmesnnekm (Al) xoeHe MawuHasbiK okbimy adicmepi e onapdbiH YIIKEH
Oepekmep XubiHbIH manday, yneinepdi aHbikmay xoHe bormkay QondiciH xakcapmy kabinemiHe
mekcepinyde. CoHbiHOa, Makasia COHfbl nalidanaHywsblinapra aya palbl mypasbl akrnapammbl
muimOi XXemki3y ywiH keHeliminzeH 0epekmepdi susyanusauyusinay 8dicmepiHiH MaHbI30bIIbIFbIH
kepcemedi. Ocbl aknapammblK mexHonoausnapdsl natdanaHy apkbiibl aya-palbiH 6osrmkay
OamyObl xanFacmbipyda, epmypni cananapra MyMKIHOIK 6epedi xoHe wewim Kabbinday
npouyecmepiH xakcapmaosbl.

TyltiH ce30ep: Aya-palbiH 6omkay, Aknapammblk mexHonoausinap, bynmmeik
ecenmeynep, Hepekmepdi cakmay, MHmepHem 3ammapsi (I0T), CeHcoprbik xeninep, XKacaHOb!
uHmennekm (Al), MawuHansik okeimy, bormkam dendiai, Jepekmepdi susyanusayusnay, Lewim
Kabbinday npouecmepi.
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WHO®OPMALIMOHHASA TEXHONOIUA A1 NPOrHO3MPOBAHUA NOroabl HA OCHOBE
COBPEMEHHbIX MNAT®OPMEHHbIX PELLEHUA

lMpoeHo3uposaHuUe o200kl Uspaem pewarwyo porib 80 MHO2UX ompacrnsx u eudax
dessmesnibHOCMU, OM Ce/IbCKO20 XO03slcmea U 3Hepeemuku 00 mypuama u mpaHcriopma. B
rnocnedHue 200bl UHQOPMAaUUOHHbBIE MEXHOI02UU 3Ha4YUMeEsIbHO pacuwupunu 803MOXHOCMU
Mpo2HO3uUpo8aHus o2o0kbI, npedocmasssss 6onee MoYHbIe U C80E8PEMEHHbIE OaHHble. B amol
cmambe uccredyromcs UHHOBAUUOHHbIE UHGOPMaUUOHHbIE MEXHOI02uuU, UCMOoMb3yeMbie 8
MpPO2HO3UpPoBaHUU Mo200bl, U UX 8/IUSHUE Ha COBPEMEHHYI0 rnpakmuky. B Hem nodyepkusaemcsi
ucrosib3o8aHue 006naqyHbIX 8bIHUCeHUl U XpaHunuw, OaHHbIX Ofid ynpaesieHuUsi 02POMHbIMU
obbemamu MemeoposioaudecKux 0aHHbIX, 4Mo M0380s19em UcCnob308ameb 6or1ee moyHblie Modesnu
rnpoeHo3upoesaHus. Kpome mozo, 8 cmamese obcyxdaemcs uHmeapauyus MiHmepHema sewel (10T)
U CEHCOPHbIX cemeli, komopbie obriea4yatom cbop daHHbIX O 1o20de U3 pasiuyHbIX UCMOYHUKOS8 U
criocobcmeyrom J10Kanu308aHHOMY MPO2HO3UPO8aHUK M0200bl 8 PEXUME peaslbHO20 8PEMEHU.
MemoOdbi uckyccmeeHHoO20 uHmesnekma (M) u MawuHHO20 0b6yHeHUS makXe rpoeepstomces Ha
npedmem ux criocobHocmu  aHanusuposamb  bosnbwue Habopbl QaHHbIX,  BbIS8SMb
3aKOHOMEepPHOCMU U r108bkIlWamb MOYHOCMb MPO2H0308. HakoHeu, 8 cmambe noddyepkusaemcs
8aXHOCMb nepedosbix Memodos eu3yanusayuu OaHHbIX Ons aghghekmusHol nepedaydu
UHhopMayuu 0 no2o0e KOHEeYHbIM Mofb3osamernsaM. brna2odapsi UCMOMb308aHUKD  3IMUX
UHQOPpMaUUOHHbBIX MexHono2auli  npoa2Ho3upoeaHue n1o2o0bl rpodoskaem paseusamsbCs,
pacuwupsis 803MOXHOCMU pa3fiudHbIX ompacnel u yrydwas rnpouecchl MPUHAMuUS peweHud.

ISSN 2788-7995 (Print) [TokopiM yHUBepCHTETIHIH Xabapibichl. TexHUKAIBIK FhlIbIMaap Ne 4(12) 2023 24
ISSN 3006-0524 (Online)


mailto:d.mukashev@inbox.ru
mailto:d.mukashev@inbox.ru

Knroyesbie cnoea: po2HO3 10200bl, UHMOPMAUUOHHbIE MEXHO02uU, 0briayHbie
8bI4UCIIEHUS, XpaHeHue OaHHbIX, uHmepHem eewiu (loT), CeHCopHble cemu, UCKYCCMEEHHbIL
uHmennekm (M), mawuHHoe obyyeHue, mo4YHOCMb MPO2HO308, 8U3yanu3ayusi 0aHHbIX, MPOUECChI
MPUHAMUS peweHud.
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THE ROLE OF ARTIFICIAL INTELLIGENCE AND MACNINE LEARNING IN BUSINESS
INTELLIGENCE

Abstract: This article explores how Atrtificial Intelligence (Al) and Machine Learning (ML) are
changing the way businesses use data. In a world where data is super important, many companies
are using Al and ML to make the most of their data. This study looks at how Al and ML are being
used in Business Intelligence (Bl), which is all about collecting and analyzing data to help businesses
make smart decisions. First, we look at the old way of doing Bl and how it couldn't handle the huge
amount of data we have today. Then, we see how Al and ML are being used to solve this problem.
These technologies help by automatically processing data, predicting future trends, and finding
important information in big piles of data. We also check out some real-life examples from different
industries to see how Al and ML are helping companies make better decisions. These examples
show how businesses can get more accurate data, make decisions faster, and predict things better
by using Al and ML in their BIl. We also talk about some challenges and things we need to think
about when using Al and ML in B, like making sure we use these technologies in a responsible and
fair way. In summary, this research shows that Al and ML are not just tools, but they're changing the
way we do Bl. By using these technologies, companies can get better insights from their data, stay
competitive, and take their Bl to the next level.

Key words: Information technology, Machine Learning, Artificial Intelligence, Business
Intelligence, Tech & Analytics, Smart Decisions.
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Introduction: In recent years, the relentless march of technological advancement has
ushered in an era where data has become the lifeblood of business operations. Companies are
grappling with unprecedented volumes of information, and traditional methods of data analysis are
proving increasingly inadequate. It is within this dynamic landscape that the realms of Atrtificial
Intelligence (Al) and Machine Learning (ML) have emerged as indispensable tools, offering a
transformative role in the realm of Business Intelligence (BI).

This article embarks on a journey to explore the pivotal role played by Al and ML in the
domain of Business Intelligence. In an environment where data is not only abundant but also
intricately complex, these technologies are proving to be the lynchpins of modern data-driven
decision-making. Their capacity to rapidly analyze vast datasets, uncover hidden insights, and
predict future trends has the potential to revolutionize how businesses gather, interpret, and utilize
information.

We will delve into the multifaceted applications of Al and ML in BI, shedding light on their
ability to automate data processing, enhance predictive analytics, and ultimately empower
organizations with a competitive edge. As we traverse real-world examples across various industries,
the profound impact of these technologies on BI practices becomes palpable. Companies are now
equipped with the tools to make data-driven decisions swiftly, with a higher degree of precision than
ever before.

However, in this era of data-driven decision-making, ethical considerations loom large. We
will also explore the ethical dimensions of Al and ML in BI, emphasizing the importance of
responsible and transparent practices in harnessing the potential of these technologies.

In recent times, this article ventures into the heart of a data-driven revolution, where Al and
ML are not mere buzzwords but catalysts for change. By embracing these technologies, businesses
stand to gain a deeper understanding of their data, make informed decisions with confidence, and
propel their Business Intelligence endeavors into an era of unprecedented potential.

Main part:

Materials and methods: This study aimed to understand how Al and Machine Learning (ML)
can make Business Intelligence (BI) better. To do this, we followed a step-by-step process to make
sure our findings are useful for businesses.

First, we collected a bunch of information about how BI works from different sources. This
information included things like where data comes from, what tools are used for analysis, and how
decisions are made in businesses. We then cleaned up this data to make sure it was accurate and
useful.

Next, we used special computer programs to find patterns and important stuff in the data.
These patterns helped us understand what's important for BI.

After that, we built a smart computer model using programs like Python. This model learned
from the patterns we found earlier and used them to make predictions and help businesses make
better decisions.

To make sure our computer model works well, we tested it using different measurements like
accuracy and precision. We also tried it out with real data from different businesses to see if it could
help them.

We also made sure to think about doing all of this in a fair and ethical way. We paid attention
to things like not being biased and treating everyone fairly.

In short, we used a careful process to understand how Al and ML can improve Business
Intelligence. We hope our findings can help businesses make smarter decisions using data.

Results and discussions: The goal of study to create a dependable information technology
system for enhancing Business Intelligence using Al and Machine Learning. To achieve this, we
hypothesized that our proposed system could accurately analyze data to provide valuable insights
for businesses.

To test our hypothesis, we collected data from various sources and used it to train our system.
We then assessed the system's performance.

Our results indicated that our system achieved an accuracy rate of 85% in providing valuable
insights. Specifically, it excelled in predicting certain aspects, with a 92% accuracy in one area and
an 88% accuracy in another. Accuracy rates for other aspects ranged from 79% to 84%.

While these results are promising, there is room for improvement. Currently, our system relies
on manually collected data, which can introduce errors. In future work, we plan to use more advanced
techniques to automate data collection and reduce the chance of mistakes.
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Additionally, we aim to test the system across different cultures and languages to ensure it
works well in various contexts. As cultural factors can influence data, it's crucial to confirm its
accuracy in different settings.

Furthermore, we intend to enhance our system by incorporating more data sources, such as
social media profiles and online behavior. By doing so, we can provide even better insights for
businesses.

Overall, our study shows the potential of using information technology to improve Business
Intelligence. With continued development, this technology can offer valuable assistance to
businesses in making informed decisions based on data analysis.

Review and analysis of literature: In recent years, the relentless growth of data in the
business landscape has necessitated innovative approaches to extract actionable insights. The
intersection of Artificial Intelligence (Al) and Machine Learning (ML) with Business Intelligence (Bl)
has emerged as a transformative force in this context. This review examines key literature that delves
into the pivotal role played by Al and ML in reshaping how organizations harness data for strategic
decision-making.

Gandomi and Haider (2015) [1] provided valuable insights into the broader context of big
data, emphasizing the importance of advanced analytics methods. Their work highlights the
necessity of leveraging Al and ML to extract meaningful patterns and trends from vast datasets.

Ward and Barker (2013) [2] contributed by shedding light on the ambiguity surrounding big
data definitions. Their survey underlines the evolving nature of data and the need for Al and ML
techniques to navigate and derive value from this complexity.

Gartner's Magic Quadrant (2020) [3] report stands as a testament to the growing importance
of Al-driven analytics platforms in Bl. It reinforces the idea that Al and ML are at the forefront of
enabling organizations to make data-driven decisions (Figure 1).

L
%5

AI-DS-BI

Al - Artificial Intelligence
Data Bl - Business Intelligence
- DS-BI - Descriptive Statistics
Science Al-DS - Supervised Machine Learning
Al-DS-BI - Big Data Management

Figure 1 — Overlap between Al, ML and Business Intelligence

Janssen, Wimmer, and Deljoo (2015) brought the dimension of public administration into the
realm of Al and ML. Their work showcases how complex systems and social simulations can benefit
from these technologies in policy research [8].

Eckerson (2020) tackled the challenge of becoming a data-driven organization in a world
inundated with information. The report provides practical insights on how to leverage Al and ML for
BI, addressing the critical need for responsible data use [9].

Marr (2015) introduced the concept of SMART Big Data, emphasizing the role of Al and ML
in making data actionable. This aligns with the notion that these technologies enable organizations
to not only collect data but also derive value from it [10].

In summary, the literature review reveals a consensus among scholars and practitioners on
the instrumental role of Al and ML in enhancing Business Intelligence. These technologies are not
merely buzzwords but catalysts for a data-driven revolution. They empower organizations to extract
deeper insights, make informed decisions, and gain a competitive edge. However, ethical
considerations and responsible data practices must remain at the forefront of this transformation.
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Conclusion

In summary, the integration of Artificial Intelligence (Al) and Machine Learning (ML) into the
realm of Business Intelligence (Bl) marks a pivotal transformation in how organizations leverage
data. This review and analysis of literature have illuminated the profound impact of Al and ML on the
modern business landscape.

The literature review showcased the consensus among experts that Al and ML are
indispensable for navigating the era of big data. These technologies not only enable the efficient
processing of vast datasets but also hold the key to unlocking actionable insights that drive strategic
decision-making.

Gartner's Magic Quadrant (2020) underscores the growing significance of Al-driven analytics
platforms, reaffirming that Al and ML are at the forefront of Bl evolution [3]. Chen, Mao, and Liu
(2014) provide a comprehensive survey highlighting the role of Al and ML in data analysis [4]. The
McKinsey Global Institute's report by Manyika et al. (2011) paints a compelling picture of Al as a
driver of innovation and productivity in a data-driven world [6].

Moreover, the practical tools for data warehousing and Bl presented by Kimball et al. (2013)
underscore the foundational importance of data organization, a prerequisite for effective Al and ML
integration [5]. Davenport and Harris (2017) advocate competing on analytics, positioning Al and ML
as pivotal in achieving this new science of winning [7].

In the context of public administration and policy research, Janssen, Wimmer, and Deljoo
(2015) demonstrate the potential of Al and ML in complex systems and social simulations [8].
Eckerson's (2020) report addresses the challenge of becoming a data-driven organization,
emphasizing the critical role of Al and ML [9]. Marr (2015) introduces SMART Big Data, aligning with
the idea that these technologies empower organizations to make data actionable [10].

The collective wisdom of these scholarly works reinforces the notion that Al and ML are
catalysts for a data-driven revolution in Bl. They empower organizations to extract deeper insights,
make informed decisions, and gain a competitive edge in a data-rich environment.

However, it is imperative to emphasize that ethical considerations and responsible data
practices must remain central to this transformation. As Al and ML continue to evolve, organizations
must tread carefully to ensure fairness, transparency, and accountability in their data-driven
endeavors.

In conclusion, the convergence of Al and ML with Business Intelligence represents not just a
technological advancement but a paradigm shift. By embracing these technologies, organizations
stand to gain a deeper understanding of their data, make informed decisions with confidence, and
propel their Bl endeavors into an era of unprecedented potential.
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XACAHAObI UHTENNEKT NEH MALLUWHAHBI OKbITYAbIH BU3SHEC-AHAJIIUTUKALAF bl
Ponl

byn makanada xacaHdbl uHmennekm (Al) xxeHe mawuHasbik okbimy (ML) kecinopbiHOapdbiH
Oepekmepdi natidanaHy maecindepiH kKanal e3eepmemiHi Kapacmbipbiiadbl. [epekmep eme
MaHbI30bl eriemMOe KerimezeH KoMmraHusinap e3 OepekmepiH muimOi naldanaHy YWiH xacaHobl
uHmennekm neH ML natdanaHalbl. byn 3epmmey xacaHObl UHmMesnnekm neH ML 6usHec-
aHanumukada (Bl) kanal KondaHbinamsiHbIH Kapacmbipadbl, 0J1 KOMIaHusiiapFa akbliira KOHbIMObI
wewim Kabbindayra kemekmecemiH 0epekmepdi xuHay xoHe marndaydaH mypaodsbi. AndbimeH 6i3
Bl-meH Xymbic icmeydiH ecki 8diCiH xeHe OHbIH 6yaiHai KyHi 6i3de 6ap depekmepdiH yrIKeH KenemiH
Kanal XeHe anmalmaeiHbIH KapacmbipaMbi3. CodaH KeliH 6i3 Oyn mMoacerneHi wewy yuwiH xacaHOobl
uHmennekm neH ML kanal kKondaHbinambiHbiH Kepemi3. byn mexHonoeusinap Oepexkmepdi
asmomammbl mypde eHOeyze, 6osnawak meHOeHyusinapdel bormkayra XoHe yrkeH depekmep
maccusmepiHde MaHbI30bl aKnapammbl mabyra kKemekmeceldi. bi3 coHOal-aK xacaHObl
uHmernnekm nned ML komnaHusinapra Xakcbl weuwim Kabblndayra Kanal KOMeKmecemiHiH Kepy yuwiH
epmypni cananapdarbl  Kelbip Hakmbl Mbicandapdbl Kapacmbipambi3. bByn  Mmbicandap
KomnaHusinapdbiH Bl-de xacaHdbl uHmennekm neH ML kemezimeH Odenipek Oepekmepdi Kanal
anyra, mesipek weuwim kabbindayra xoHe xar0aliObil xaKcbl bormkayra 6o1ampbiHObIFbIH Kepcemedi.
bi3 condali-ak »xacaHObl uHmennekm rneH ML-0i Bl-de nalidanaHy ke3iHOe olnaHybIMbI3 KEPEK
Kelbip macenenep MeH Hapcesiep myparsibl alimbil OMbIPMbI3, Mbicasibl, OCbl MexHono2usnapobl
JKayarnkepwirnikneH xoHe o80in1 KorndaHfaHbIMbI3fa Ke3 Xemkidy. KopbimbiHObinal kene, 6yn
3epmmey xacaHObl uHmesnekm rieH ML mek Kypan emec ekeHiH kepcemedi, onap 6i30iH Bl - meH
XKyMbIC icmey macinimiadi e3zepmedi. Ocbl mexHonoausnapdsbl natidanaHa omaipbir, KOMAaHusaap
63 depeKkmepiH xaKcbipak mandal anaodbl, bacekeze Kabinemmi 6onbin Kana anadbl XeHe bu3Hec
aHanumukachbiH Keneci 0eHeelize kemepe anaodsbl.

TyltiH ce30ep: Axnapammbik mexHonoausinap, MawuHanblKk 0Kbimy, xacaHObl
UHMernnekm, icKepsiik  UHMesIJIeKm,  aHalumuka MmexHOI02UsiCbl  XXOHe  aHanumuka,
UHmMernnekmyanobl wewimoep.
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POJIb UCKYCCTBEHHOI'O MHTEJIJIEKTA U OBYYEHUA MACNINE B BUSHEC-AHAJIUTUKE

B amol cmambe uccriedyemcs, KakK UCKYCCMBEHHbIU uHmesnnekm (UMW) u mawuHHoe
obyyeHue (ML) meHsitom criocobbl ucronb3o8aHusi 0aHHbIX pednpusamusmu. B mupe, 20e O0aHHbIe
OYeHb BaXHbl, MHO2U€ KOMMaHuu UCMOMb3YOm UCKYCCMBEHHbIU uHmesnekm u ML, 4ymobbi
MaKcumasribHO  3gbheKmugHO  ucrionib3ogams ceou  OaHHble. B amom  uccrnedosaHuu
paccmampueaemcs, Kak UCKyccmeeHHbIU uHmersnnekm u ML ucronb3yromcs 8 busHec-aHanumuke
(Bl), komopas 3aknodaemcsi 8 cbope u aHanuse 0aHHbIX, MOMO2arWUX KOMIaHUsIM npuHUMama
pasymHbie peweHus. CHadana Mbl paccMompum cmapbilt criocob pabomsi ¢ Bl u mo, kak oH He Moz
crpasumbcsi C 02POMHbIM 06BeMOM OaHHbIX, KOMOPbLIMU Mbl pacriofiazaem ce200HSA. 3amem Mbl
8UdUM, KaK ucKyccmeeHHbIl uHmesiekm u ML ucnonb3ytomcsi 0nsi peweHuss amod rnpobremsi.
Omu mexHonoauu noMozaom asmomamuyecku obpabambigamb OaHHbIe, MPO2HO3UPO8aMb
bydywue meHOeHyUU U HaxoOumb BaXkHyK UHghopmMmauuro 8 bonbwux maccusax OaHHbIX. Mbi
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makxxe 03HaKOMUMCST C HEKOMOPbIMU peasibHbIMU fpuMepamMu U3 pasHbix ompacrel, 4mobbi
ysudemb, Kak UCKyCCmEeHHbIU uHmersnnekm u ML riomozarom KomnaHusim rpuHumams 6ornee
aghhekmusHble peweHus. Imu npumepsbl roKasblearom, Kak KoMriaHuUUu moaym rosydyams bornee
MOYHble OaHHble, bbicmpee npuHUMamb PeweHUss U Jlydwe [poeHo3uposams cumyauuto,
ucrnorne3ys UcKyccmeeHHbil uHmernnekm u ML e ceoeli Bl. Mbi makxe 2080pumM O HEKOMOPbIX
npobrniemax u gewjax, 0 KOmMopbIX HaM HyXHO NodymMamb pu UCMNOIb308aHUU UCKYCCMBEHHO20
uHmennekma u ML e BIl, Hanpumep, o mom, 4ymobbl yb6edumbcsi, 4Ymo Mbl UCHOML3YEM 3mu
mexHO/102uU 0MeemcmeeHHO U cripasednuego. [1odsodss umoe, amo uccriedosaHue rnokasbigaem,
4Ymo UCKYyCCMEEeHHbIU uHmersinekm u ML — amo He npocmo UHCMPYMEHMbI, OHU MEHSIIOM MO, KakK
MbI pabomaem ¢ Bl. Mcrnonb3yss amu mexHonoauu, KoMnaHuu Mo2ym Jlydule aHaau3uposame ceou
OaHHble, ocmagambCs KOHKYPEHMOCMOCOBHbIMU U 8bl8eCmuU €800 BU3HEC-aHaIuMuKy Ha Ho8bll
YpPOBEHb.

Knroyeenle cnoea: UHpopmayuoHHble  mexHomnoauu, MawuHHoe  obydyeHue,
UckyccmeeHHbIl  uHmernnekm, busHec-aHanumuka, TexHo/m02uU U aHanumuka aHaaumuku,
UHmennekmyarsbHbie peLieHUs.
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ABTOMATTAHIbIPbINFAH XYWENEPAIH KAYINCI3AINH KAMTAMACbI3 ETY
MOCENENEPI

AHOamna: OpbiHOanraH makanada 6yziHOe aknapammbiK Xylenep asicbiHOa 6erceHOi
mypde KOnOaHbIMbIN XypaeH «asmomMammaHObipbifiraH Xyle XoHe OHbIH Kayircizdigiy macerneci
XOHIiHOe ce3 Kosranadbl. AemomammaHObipbiiiFaH Xylenep KaHOal cananapda KosdaHbiiaodsbl,
Kayinciadik myprbicbiHaH bepikmiriei XXoHe KopraHbIC xardalibiH manday macerneci weuwinedi.

AsmomammaHObipbiniFaH Xytienep Kasipai onemoOe yrKeH MaHbi3fa ue, elUmKeHi onap
KyHOesnikmi epmypni marnceipmanapdbl opbiHOayObl, depekmep MeH rnpouyecmepldi backapydbi
atimaprnbikmat  xeHindemedi xeHe xedendemedi. AsmomammaHObipbiniFaH XxyuenepdiH
eseKkminiei muimOinik  xeHe eHIMAinik, depekmep canacbiH Xakcapmy, Macwmabmay,
aHanumukaxbl Oambimy cbiHObI hakmoprapra 6alnaHbicmbl. Anatida, asmomammaHObipyObiH
ecyimeH Oepekmep Kayincizliai MeH KYnusifibiibIK casiacbiHOarbl mayekesi 0e apma mycemiHiH
myciHy MaHbI30bl. AsmomammaHObipbiniraH Xxyltesnep kubepwabyblndapObiH HbiCaHackIHa
aliHanaodbl XoHe OepekmepOiH KyrnussblfbifblHa, mymacmhbifbiHa XoHe Kon xemimdinieiHe Kayin
meHOipyi mymkiH. Ocblinatwa, asmomammaHObipbiriFaH XylenepOiH Kayincisdiei Heai3ai
moacenenepdid 6ipi 6onbin Kana 6epmek. SrHu, muicmi Kayinciddik wapanapbiHbiH 605maybi
OepekmepldiH XofarybiHa, KYnusbiibikmbiH 6y3birlyblHa XOHe KapXXblfblK WhbiFbiHOapra okesnyi
MYMKIH.

CoHObIKmMaH ylbiMOap Kon xemimoinikmi 6akbinay, wugpnay, uHyudOeHmmepoi aHbikmay
memikmepiH eHai3y xoHe Kbiamemkepnepdi Kayincizdik epexernepiHe yupemy apkbiiibl 630epiHiH
amom afiekKmp cmaHyusinapbiH Koprayra xoHe bakbinayra 6enceHOi mypde uHeecmuuyusi carsnybl
Kaxem.

TyliH ce3dep: asmomammaHObIpbiiFaH Xyle, Kayinci3oik, KOMMbomep, UHmMepHem,
aHmueupyc, mexHos102usl.

Kipicne

ABTOMaTTaHAbIpbINFaH XyrWenep Kasipri anemMHiH, axblpamac 6GeniriHe anHangbl [1,2],
eHepkacinTeH 6acTan aknapaTTblK TEXHOMNOIMANap MeH 9NeKTPOHAbIK KOMMEpLMsiFa OeniHri apTypni
KbI3MET cananapblHa anTapriblkTan acep eTTi. byn xynenep agamHblH, MUHMManNdbl apanacybiMeH
KYHOENIKTi onepaunanap MeH TancelipmManapabl opbliHOayFa apHanfaH 6argapnamanbik-annapaTtTbi
keweHaep. ABToMaTTaHabIpbIfFaH Xynenepai eHrisy [2] TniMainikTin KorFapbinayblHa, KaTtenikrepaid
asatoblHa, WhIFbIHAAPAbIH KEMYIHE XaHe canaHblH XXaKkcapyblHa akeneg,.

ABTOMaTTaHAbIPbINFaH Xyrenep apTypsi cananapia wewywli pen atkapags! [3] :

—  ©OHAIpiC >X8He eHepKacin: OHAIPICTIK KacinopbiHOapAa asToMaTTaHAbIprFaH Xyue
eHAipicTik npouecTepai Oakbinanabl XeHe OHTamnaHgblpagbl, Xabablktap MeH poboTTapabl
Oackapagpl XXaHe eHiMHIH canacbiH apTTbipagbl.

— aknapaTtTblK TEXHOMOrMsiNap: aknapaTtTblk TEXHONOormsnap canacbiHga aTtanfaH xymne
cepBepnepai, XKeninik nHdpakypbibiMabl, 6ynTTel ecenteynepai 6ackapygbl aBToOMaTTaHObIpy
XOHe aknapaTTblH, KayincisairiH kamTaMmachI3 eTy YLiH KongaHblinagpl.

—  9NeKTPOHAbIK KOMMepUUns: ANEKTPOHAObIK KomMmepunaaarbl npouecrtepai
aBTOMaTTaHAbIPy, TancbipbicTapAbl, TYreHdeyadi, NOrMCTUKaHbl XaHe TYTbIHyWbINapablH, e3apa
apekeTTecyiH 6ackapyabl OHTannaHablpyra MyMKiHAIK 6epeai.

— [eHcaynblk cakTay: aBTOMaTTaHAbIpbififaH >Xyhenep MeguuMHaga nauueHTTepaiH
OEPEKTEPIH, MeauuMHanblK >XabablKTapabl XoHe 3epTxaHanblk 3epTreynepdi 6ackapy yuwiH
KongaHblnabl.
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— KapXbl >xaHe OyxranTepnik ecen: KapXblblk €cen neH KapXblHbl OGackapyablH
aBTOMaTTaHAbIPbITFAH Xynenepi dupmanapra OyxranTepnik ecen MNeH KapXblblk Tangayra
KemekTecepi.

XKorapblga xiktenreH GipHelwe cananapgplH ilWiHAe aknapaTTblK Kayinci3gik canacbliHaarbl
aBTOMaTTaHAbIPLIIFAH XYNe Xannbl KeHiHEH BepinreH Makanaga kepceTineai.

ABTOMaTTaHObIPbIMFaH Xyrhenep aknapaTTblKk TexHosornanap onemiHge Lwewywi pen
aTkapagbl xoHe Kasipri Koramfa yrnkeH acep etefi. Onap agamHblH, anTapnbikTan apanacyblHCbI3
KyHOENIKTi onepaumsinap MeH npouectepai [3] opblHOayFa apHanfaH Oargapnamanap MeH
XabablKTap KeLUeHi.

AKnapaTTblK TexHomnorvsnap enemiHge asTomaTTaHObIpy acep eTy cananapblHblH KeH
ayKbIMblH KAMTUAbI:

— pepektepai 0Oackapy: [OepekTepai KuHay, cakray >xaHe Tangay npouecTepiH
aBTOMaTTaHAbIPY yihbiMAapfFa YNKeH Kenemgeri aknapaTtTbl Oackapyra kemekrtecegi. [epekrep
GasacbiH Gackapy xymenepi (OKBX) xeHe pepektepai eHaey Kypangapbl oKiMwinep MeH
Aepektepai TangayLwbinapablH, KyHAENIKTI TancbipManapblH asToMaTTaHablpabl.

— OynTTbl ecentey: OynTTbl nNnatdopmanap kongaHbanapabl cakTay, ecentey >XaHe
mMacwTabray ywiH aBTOMaTTaHAbIPbINFaH pecypcTapdbl  ycbiHagabl. byn  yWbiMpgapra ar
NHpakypbINbiMaapbiH Kbingam MacwTabTayFa XeHe onepaumsnblk LbiFbiHOAPAbl a3anTyra
MYMKiHAIK 6epeni.

—  kubepkayincisgik: aBToMatTaHAablpbiFaH Knbepkayincisgik okuFanapblH aHbIKTay XXoHe
anablH any Xxynenepi kayintepai aHblKTayfa, COHAan-aKk ofapfa HakTbl yakbIT peXxuMiHae xayan
Gepyre kemekTecepi [4].

— xeniHi Gackapy: aBTOMaTTaHAbIpbiFaH XeniHi Gackapy Kypangapbl akimuinepre
TPpaUKTi OHTaMNaHAbIPY XOHe >XOfFapbl KOJDKETIMAINIKTI KamMTamacbl3 €Ty apkblfbl Keninepai
KOHUrypauunsanayra xxeHe b6akpinayra MymkiHAiK 6epeai.

— aknapaTTblK Kayinci3gik: kayincisgikti 6ackapy »eoHe 0akbinay yWwiH ac okuranap
XypHanblH Tangayabl kKamMTaMacbl3 eTeqi, Kipyai aHbiKTay, XXeHe Kipy KyKbIFblH 6ackapy.

— Gargapnamanblk XacakTamaHbl o3ipney: y3gikcia uHTerpauunsa/ysgikcia [JennonmeHT
(CI/CD) cusaktel gamy opTtanapbl TecTineyai [4,5], KypacTbipydbl >XoHe KocbiMLlanapabl
opHanacTblpyabl aBTOMaTTaHabIpaabl.

— Tabwrn Tingi eHaey: aBTOMAaTTaHAbIpbIIFaH Tabwrn TiNgi eHaey Xymenepi MaTiHAIK
aknapaTTbl, 4aTtboTTapdbl X8He MaluvHanblK ayaapmaHbl aBTOMatTbl TypAe Tangay YLiH
KongaHbinagbl.

— pobOTOTEXHMKA XOHe >KacaHnObl WHTENNekT: poboTTap MeH aBTOHOMAbI Xynenep
KYHOENIKTI dm3mkanblk TancbipManapAbl OpblHAAY YLWIiH KONAaHbinagpl, an acaHabl UHTENNeKT
Aepektepai Tangay MeH weiMm kabblngayabl asToMmatTaHablpaabl.

AKnapaTTblK TEXHOMNOMMAHBI aBTOMaTTaHAbIPYAbIH KenTereH apTblKWbINbIKTapbl 6ap, COHbIH
iWiHae eHIMAINIKTI apTThIpy, KaTenepai asanTty xaHe pecypcTapibl yTbiMAbl NanganaHy. ereHmeH,
YMbIMHbIH, akKnapaTTK TeXHOMNorns MHpakypblirbiMbiHA aBTOMaTTaHAbIPbIFAH Xynenepai eHrizy
KesiHOe Kayincisgik macenenepiH ecte yctaraH >xeH. Kubepkayincisgik aBTomaTTaHObIpyablH
axblpamac GeniriHe anHanagpl XeHe Kayincia >kymenepai a3ipney oHe onapablH XYMbICbIH
Gakbinay MaHbI3gbl MiHOAETTEPAIH KaTapblHa Kipeai.

MaTepuangap MmeH Tacingep

AKnapaTTbIK Kayincisfik canacblHoarbl aBToOMaTTaHAbIPbIIFaH Xynenepai 3epTrey MaHbI3abl
MiHgeT 6onbin Tabbinagbl, eUTKEHI KnbepkayinTep MeH Tayekengep yHeMi gambin oTblpagbl, COFaH
opaKn yakblT ©TKeH calblH Xyrenepai KoprayablH xaHa aficTepi MeH LeliMaepiH XaHapTein [6],
asipriey Kaxer.

MiHe, ocbl canaga 3epTTeyrnep Xypridy KesiHge KongaHyra donatbiH kenbip maTepuangap
MeH Tacinaep Ti3imi ToMeHae KepceTinreH (kecte 1):
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Kecte 1 — ABTOMaTTaHAbIpbIfFaH XXynenepain, kayincisgirin Tangay afictepi MeH Tacingepi

ATtaybl Cwunarbl
KomaaHbICTarb! AknapaTTbIK Kayincisfgik canacblHaarbl aBToMaTTaHAbIpbIfFaH Xynenepai
onebneTTepAi 3epTTeyaiH anfawkpl kagambl — ©Oap oaebuettepre wony xacay.

3epTTeynep, fbiNbiMM Makananap, Kitantap »aHe Kubepkayincisgik
Typanbl ecentep 3epTTeyre epekiie Hasap bepy.

3epTTeywinep HakTbl anemaeri aBToMaTTaHObIPbIIFAH XyrenepaiH
XYMbICbIH Tangay VYLWiH 3KcnepuMeHTTep MeH 6Gakblnaynap Kyprise
AMnupurKanbIk anagbl.

3epTTeynep byn kayinTepdi cblHay YWiH KyM >XOLWiKTepiH Kypydbl, COHOaun-ak
knbepwabybingapabl 6akbinayabl XeHe Xynenepaid onapra peakunsacbiH
KaMTybl MYMKIH.

Mogenboep MeH cumynauus kacay 3epTTeyllinepre apTypni wabybin
CueHapuinepiH 3epTTeyre XoHe aBTOMaTTaHAbIpbIFaH Xyrenepaid
Kayincisgik geHreniH 6aranayra kemekrecep,i.

byn HakTbl Xynenep VYWiH Kayin-kaTepcia aKCNepUMEHTTEpP XYprisyre
MYMKIHAIK 6epegi.

Knbepiabybingap, okuranap >xaHe Kayinci3giktii Oy3binybl Typanbl
OepeKkTepai XuHay >XeHe Tangay 3epTTey YLWiH KyHabl aknapat Gepe
anagbl.

Byn nepektepai xynenepgeri Kkegeprinepai aHblkTay >kaHe Oonailak
wabybingapabl 6omkay ywiH nanganaHyra 6onagpl.

3epTTeyuwinep kubepkayinTepai aHbikTay, angblH any XoHe ornapra
>KaHa agicTtep MeH »ayan 06epy YLiH xaHa agicTep MeH KypangapAbl xkacan anagbi.
Kypangapabl asiprney | byn aHomanuanapgbl aHblKTayFa apHarnfFaH kaHa anroputmaep MeH Kos
XeTimainikti 6ackapyra apHanfaH xxynenepai asipneyai KaMTybl MyMKiH.
3epTTeywinep aBTOMaTTaHAbIPbUFAH  XyWenepai  Kopray  yLWiH
Hapblk neH nanganadbinybl MYMKIH >kaHa eHimMaep MeH TexHornorusanapibl koca
WMHOyCTpUusAFa wony anfaHga, aknapatTblK KayincisgikTiH afbiMaafbl TeHAeHUusanapbl MeH
asipriemenepid Tangan anagpl.

Tangay

Mogenbaey xoHe
cumynaugus

Hepektepai Tangay
)KeHe cTaTucTuka

AKnapaTTbIK Kayinci3gik canacbliHafbl aBTOMaTTaHAbIPbIIFAH XyrnenepaiH, matepuangapbl
MeH TacingepiH narWganaHy aknapaTTblK XXynenepai, kayincisgiriH kamTamachl3 eTy npoLuecTepiH
eflayip XeHingeTyre XoHe >akcapTyra, kKayinTepAiH bIKTUMangblfbIH a3anTyFa XoHe OKuranapfa
peakumsiHbl XXegenaetyre MyMKiHAK 6epea;:

— TWiMAINiK: aBTOMaTTaHAbIPLINIFAH XYWenep KenTereH TancbipmManap MeH npouecTepai
ajaMfa KapafaHga Tesipek XaHe TuiMmaipek opblHAam anagbl. byn yakblT neH pecypctapabl
yHemagengi.

— Y3AiKci3gik: aBToMaTTaHAbIpbIfiFaH Xynenep Taynik 60Kbl XXyMbIC iCTeWdi, CoFaH opaw
aknapaTtTblK XXynenep MeH AepekTepai koprayablH, y34iKci3airiH kKamMTamachi3 eTefi.

— peakuusi Kbingamablfbl: aBTOMaTTaHAbIPbIFaH XyWenep aHblkTay MEeH peakuums
apacblHAafbl yakblT apanbifblH a3alTy apkbifbl KayinTep MeH okwuranapfa OipaeH xayan 6Gepe
anagbl.

— Jangik: xxymenep kKatenikrepAid, bIkTuMangblfblH a3anTy apKbiibl agamM akTopbIH KOKKa
Wweirapaabl. bByn acipece ynkeH kenemaeri oepekrepdi Tangay kesiHae ete MaHbI3abl.

— MacwTabTay: aBTOMATTaHAbIPbINIFAH  XyWenep  KaxeTTinikrepre  GannaHbICThbl
mMacwTabTanysl MyMKiH [7], By wafbiH KOMNaHWanapabl Aa, ipi kopnopauuanapasl Aa koprayabl
KaMmTamachI3 eTefi.

XKofapblga cunaTTanfaH aknapaTtTblK Kayinci3gik canacbliHOafbl aBToMaTTaHAblpblFaH
Xyrenepai septreyaeri Matepnangap MeH Tacingep keneci MiHgeTTep MeH MakcaTTapbl wewlyne
Wwewywi pen atkapagpl (aguarpamma 1):
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Kayintep MeH ToyeKeIaepi “KaHa onticTep MeH

TyCiHY 3xoHe Oaranay HmIenMaepai a3ipuey

XabapIapIbIKTEI
KUOHILaHEICTaF bl —  apITBIPY sKeHe OimiM
Kyitenepsi Garamay Bepy

3aHHaMaHBI JKaHe

OKBITYy MeH . ; .
|| TpeHHHITeP I — HOpMa;I(IBTé[; aKTimepmi
calachlH apTTEIPY aKcapry

HOuarpamma 1 — ABTOMaTTaHAbIpbITFaH XyNenepaid Kayinciaairii wewyaid, Herisri keseHaepi

Cunammama

Kayintep meH Toeyekengepai TyCiHy »kaHe Garanay: 3epTTey matepuangapbl MeH Tocingepi
3epTTeylinep MeH capanuwbifiapra aBToMaTTaH4bIpbifFaH XynenepMmeH GannaHbiCTel Bap xaHe
bIKTUMan kayintepai TycCiHyre oHe Oaranayra MyMkiHAik OGepegi [7]. Byn Tuimai KopfaHbIiC
cTpaTerusinapblH a3ipney yLwiH MaHbI3abl.

KaHa ogicTep MeH wWewimaepai asipney. 3epTTey aBToMaTTaHAbIPbINFaH Xynenepaid
kayincisgiriH - HblFaUTyFa KOMEKTECETIH XaHa agicTtepai, anroputMaepgi, Kypangap MeH
TexHonoruanapabl adipneyre Heris 6epeai.

KonpgaHbicTarbl Xyrenepai baranay: 3epTTey matepuangapbl MeH ToCingepiHiH keMerimeH
KonAdaHbICTarbl aBTOMaTTaHObIPbIIFAH  XKyWenepaid Kayincisgirii - Tangayra, ocangblktapgbl
aHbIKTayFa KaHe XakcapTynapabl yCbiHyFa 6onaapl.

XabapoapnblKTbl apTTblpy xoHe b6inim 6epy: 3epTTey maTepuangapbl MeH HaTWKenepi
MamaHgap apacbliHOa Aa, kapananbiM nanfanaHylibinap apacbiHOa fa aknapaTTblk Kayincisgik
Typanbl 6iniM MeH TYCiHiK eHreriH apTTbipyFa biknan etegi.

OKbITY MEH TPEHMWHITIH canacblH apTThIpy: 3epTTeynep aknapaTTblK kayincidgik 6onbiHwa
HerFypnbIM Tvimai 6inim 6epy 6araapnamanapbl MEH TPEHUHITEPIH 83ipneyre Heriz 6ona anagbl.

MHumaeHTTepre xayan 6epyre AanbiHObIK: 3epTTeynep KubepnHuMaeHTTep MeH Kayinciaaik
OKuFanapblHa xayan 6epy cTpaTtermanapbl MeH npoueaypanapblH a3ipneyre kemekrecei.

HoTtnxenep

ABTOMaTTaHAbIpbINFaH  XyWenepgiH  Kayincisgiri 6oWbliHWAa  angblHFbl  Genimage
KapacTblpblnfaH Tangay HaTuwkeciHge OyriHri KyHi KeH, eTek »xaifaH BipHelue MaHpbI3abl Macenenepi
XKeHe onapablH, Herisri WweLly Xongapbl aHbIKTangbl.

Ocbl canagarbl Herisri KMbIHAbIKTapAbIH, iWiHAe MblHanapabl 6enin kepcetyre 6onaabl:

— kunbepkayintep MeH wWwabybingap: BUpycTap, TPOSHAbIK KOH, Xakepnik wabybingap,
duwmHr xeHe OGackanapbl CUSAKTbI KubepkayinTepdiH, TOKTayCbl3 ecyi aBToMaTTaHAblpbliFaH
XyrenepaiH kayincisgiriHe TypakTbl kayin TeHaipea,.

— Oafpgapnamanblk kacakTamagafbl ocangblktap MeH katenep: ©Gafgapnamanbik
Xacaktama eHiMaepi MeH KocbiMLanapbliHAa wabybingaywbinap Xymere eHridy yuwiH KorngaHa
anaTblH ocanablkTap Xui kesgeceq,.

— [OM3anHaarbl KeMLUINIKTep: Xyrhenepai Aypbic emec xobanay XeHe apxuTekTypagarbl
KeMLLinikTep xynere wabybln xacay YLUiH o5Ci3 xakrapAbl TyAbIPpYbl MYMKIH.

— apam akTopbl: Kbl3MeTKeprepaiH, katenikrepi MeH Gakblnaynapbl XyMWeHiH, 0y3binybliHa
aKenyi MyMKiH. ByraH naponbaepgi kesgencok ally, Kipy KyKbIfblH OypblC OpHaTnay aHe TiMTi
aneyMeTTiK MHXeHepus Kipyi MyMKiH [8].

— KON >eTkidyai 6ackapydafbl KEMLWINIKTep: OepekTep MeH pecypcTapfa KOmn XeTkidyai
DackapyablH, XKETKINIKCI3airi pykcaTcbl3 Kipyre xxeHe aknapaTTblH, afblf KeTYyiHe aKenyi MyMKIH.

— KbldamMeTkepriepgiH, 6inimi  mMeH xabapgapnbifblHbIH, - KETKIMIKCI34iri:  aknapatcbl3
KblaMeTKepnep Kayinciagik TisberiniH, anciz OybiHbl 601ybl MyMKIH.

ISSN 2788-7995 (Print) IlokepiM yHUBepcHUTeTiHIH Xabapibichl. TexHuKkansIK FeutsiMaap Ne 4(12) 2023 34
ISSN 3006-0524 (Online)



— JKeninep MeH XynenepaiH Kypaeniniri: kasipri 3amaHfbl eninep MeH xynenep 6apfraH
caublH Kypaeni xxaHe e3apa 6arnaHbicTbl 6onbin [8,9], kayincizgikTi kamTamachi3 eTyai kubiHaaTagbl.

— HOpMaTUBTEP MeEH 3aHHamaHbl cakTay: yMbiMaap aknapaTTblK Kayincisgik HopMaTuBTEpI
MEH 3aHHaManapblH CakTayaa Xui KublHabIKTapFa Tan 6onagpl.

— MacwTabTay >XaHe ukemAinik: OU3HeCTiH ecyiMeH XoHe TanantapablH e3repyimeH
Xyrenepai maclitabTtay XeHe KopLuaraH opTara e3repictep eHridy KaxxeTTiniri TybiHgaybl MyMKiH [9],
Oyn Kayinci3gikTi kKamTamacobI3 eTyai KublHgaTaabl.

— KYMUAnbIfbIK NEeH gepekTepai Kopraydbl KamMTamachl3 eTy: KynuanbinblK NeH gepekrepai
Kopfay, acipece AepeKTepai peTTey XoHe KynuanbinbiKTbl KOpFay 3angapbl KOHTEKCTiHAe OipiHLui
Kes3ekTeri MiHaeT 6onbin Tabbinagbl.

byn Macenenepai WeLly XXaHe aBToMaTTaHAbIPbINFaH XyrnenepaiH kayincisgiriH kamMtTamachI3
€Ty YLWiH TEXHUKanbIK, YMbIMOACThIPYLbINbIK XXoHe agaMu Lapanapibl Koca anfaHga, Ken Kbipsibl
XaHe Ken AeHrenni Tocin, coHaan-ak aknapaTtTbhlK Kayincisfik canacblHaarbl XKaHa KayinTep MeH CblH-
katepnepre yHemi XaHapy >xoHe OGenimgeny kaxet [10]. Xofapbliga cunatTanfaH Heriari
Macenenepai wewymeH GipHele xbingap 6onbl apHanbl Fanamaap To0bl XXyMbIC acaabl. XKyMbic
HaTMXeciHOe, aBTOMaTTaHAbIpbIfIFaH >XyWenepaiH Kayincisgirii kamTamacbl3 eTy mMacenenepi
OoVibiHLWIA Kenecigen Heriari acnekTinep Ti3iMi kanbinTacThbl:

1. kayinTepaiH y3aikci3 aBonouusachl: FansiMaap knbepkayintep MeH wabybin agictepi yHeMi
JaMbin Kene >aTkaHblH MoWbliHOanWabl. Byn kayincisgik wapanapblH YHEMI XaHapTyabl >KaHe
Oenimaeyni kaxeT eTeqi.

2. KelleHAi Tacin: kayincisgik MamaHgapbl TEXHUKAbIK, YbIMOACTbIPYLULILIK XXeHe agamu
Kayincisgik wapanapblH KAMTUTbIH KELLEeHAI Tacinre wakbipagbl.

3. KbI3METKepnepai OKbITydblH MaHbI3AbbiFbl:  FanbiMgap agam  daktopbl  kebiHece
XynenepaiH kayincisgiriHe wewyuwi acep eTeTiHiH atan kepceTtedi. CoHObIKTaH Kbl3MeTKeprepai
Kayincisgik 6ombIHWA OKbITY 6acbiMablk 60nbin Tabbinagbl.

4. )acaHObl WHTENNEKT MeH MalMHanbIK OKbITyAblH WMHTErpauusiCbl: COHFbl >Kbingapbl
»KacaHabl MHTENNEKT NeH MalLMHarblK OKbITY KayinTi aHblKkTay MEH Tangayaa WeLlyLi pen atkapabl.
Fanbimgap onapabl Kayincisgik >xkynenepiHe OipikTipyai ycbiHagbl.

5. HOpMaTMBTEP MEH 3aHHaMaHbl cakTay: 3epTTey HaTWXKenepi aknapaTTblK Kayincisgik
canacblHAafbl HOpMaTMBTEP MEH 3aHHaMaHbl CakTayablH MaHbI3abINbIFbIH KepceTea;.

6. uHUMaeHTTepre >xayan 6epy: fanbiMaap VMHUMOEHTTEpre >xayan 0Oepy >xocnapnapbiH
asipneyre >aHe YHeMiI XXaHapTyFa wakbipaabl. OkurFanapra peakuus Tes xaHe ynnecTipinreH 6onybl
KEPEK.

7. kayinTep Typanbl aknapatTbl Tangay >xaHe 6enicy: fanbiMaapablH TYXblpbiMAapbl
ynbiMgap MeH WHCTUTYTTap apacbiHaafbl KayinTep Typanbl aknapaTtTbl XuHay, Tangay XoaHe
GenicyaiH MaHbI3ObINbIFbIH KepceTea,.

8. caHanbl Kayincia MaogeHVeTTi Kypy: Fansimaap ynsimgapaa kayincisaik MogeHneTiH Kypyabl
yCblHaAbl, MyHa 8p KbI3MEeTKep Kayinci3aikTi kaMTamachl3 eTyaeri 3 periH TyciHes,.

9. xxaHa TexHomnornsanapabl 3epTTey XoeHe AambiTy: fanbiMaap kubepkayinTepmeH Kypecy
YLLIH >KaHa TexHomnornsinapabl 3epTreyre xaHe AaMbiTyFa MHBECTULMS canyFa Lakblipagbl.

10. bIHTBIMaKTaCTbIK XX8HE CEpIKTECTIK: 3epTTey HaTuXKenepi Taxipnbe MeH pecypcTapMeH
anmacy yuwiH yMbiMap MeH CcekTopriap apacbiHAafbl bIHTbIMAKTACTbIKTbIH, MaHbI34bIbIFbIH
KepceTen,i.

XKannbl, fanebiMgapabiH, TYXblpbiMOapbl aBTOMaTTaHAbIPbIIFAH KynenepaiH kayincisgiriH
KamTamacbl3 €Ty e3repictepre, OKbITyfa, bIHTbIMAKTacCTbikka >OHEe 3amaHayu afictep MeH
TexXHonorusanapabl €Hrisyre yHemi gamblHAObIKTbI  KaXkeT eTeTiHgiriH - pactangbl.  Kayincisgik
mMacenenepiH wewy — 6yn 6apnblK KaTbICyLblIapAblH, HA3apbiH XOHE KyLU-XIrepiH KaxeT eTeTiH
Y3AIKCi3 )X8He Ken Kblpsibl npoLuecc.

Tanpay

ABTOMaTTaHAbIPbINFaH XynenepaiH KkayincisairiH kaMtamachl3 eTy HerisiHae GipHelle Tangay
XyMbICTapbl caH facblpnapgaH 6epi xyprisinin kenegi [11]. Atan antatblH Gorncak, xacaHabl
WHTENNEKT XX8HEe MaluMHanbIK OKbITY, Kubepduamkanblk Xxynenep, KBaHTTbIK Kpuntorpadus, 3attap
nHtepHeTi (loT), Gnok4yenmH >xaHe KpunToBantTa, KayincisgikTi 6ackapy xymenepi (Security
Information and Event Management, SIEM), knbeprurneHanbik 3epTreynep xaHe T1.6. 3epTreynep
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MeH Tangaynap Xymheci ycbiHbingpl. KepceTinreH, eHbekTep MeH Tangaynapfa CymeHe oTbIpbir,
TOMeHAerigen KopbITbIHAbI XXacangbl (kecte 2):

Kecte 2 -

¥biMOap aBTOMATTaHAbIPLUIFAH >XyWenep MeH Jdepektepai

Koprayabl

KamTamacbl3 eTy YLiH KOonfaHa anatbliH cTpaTernsnap MeH Lwapanap

ATtaybl CunatTtama
Ken daktopnsbl Kynus ce3 xaHe Oip peTTiKk KOA4 CUMAKTbl NanganaHyLbiHbIH Xeke GacbliH
ayTeHTudmKaLms TekcepyaiH eki Hemece ofaH Aa ken aficTepiH kaxeT eTeTiH MFA eHrizy
(MFA) KOCbIMLUA Kayinci3gik AeHremiH kamtamacbi3 eTegi.
Xeni kayinciagiri 6.paH,qmay3p,qi opHary, Kipyai aHblkTay, Xeninik wudpnay HoHe xenire

Kipyai 6ackapy »xeninik nHdpakypbinbiMabl KOpFayFa KemeKkTeceai.

[epektepai Aepektepdi TacbiMangay XeHe caktay KesiHae wwudpnay aknapaTtTbiH
wncppnay KYNUANbIbIFbIH KAMTaMachI3 eTei.
Keninik XKeniHi Kon XKeTiMAinik neH Kkayincisgiktii opTypni AeHrennepi 6Gap
cermeHrTauus cermeHTTepre 6eny, 6yn wabybingblH TapanyblH LLEKTEYre KeMeKTeceai.

AHTI/IBI/lpyCTbIK XoHe
aHTUManBapJiblK

3nsHabl 6aFaapnamanapbl aHbIKTay KeHE KO YLLUIH aHTUBUPYCTLIK KoHe
aHTMManBapnblk 6afgapnamanapabl KonaaHy.

wewimaep

Oxkuranap KanbinTaH TbiC GenceHainik neH bIKTUMan okuFanapAbl aHblKTay YLUiH
XypHanblH Tangay OKuFanap XypHanblH Xypridy XoHe Tangay.

®usmkanbik cepBepriep MeH MHpakypbinbiMabl Ou3nkanblk KopFayabl kKamTamach!3
Kayincisgik erTy.

Kayinciagik cascaTbl

KyNusi ce3 casicaTblH, Kipyai 6ackapy epexenepiH xeHe T.6. koca anfaHaa,

KaTaH, Kayincisgik casicaTblH 93ipney XXaHe eHriay.

byn wapanap MeH ctpaterysnapibl YMbIMHbIH epeKLuenikTepiHe XXoeHe OHbIH Kayincisgik
KaxxeTTinikrepiHe 6enimaeyre 6onagbl. CoHbIMEH KaTap, Naraa 6onFaH kayintepre »ayan peTiHae
kayincisgik xxymnenepiH yHeMmi XxaHapTbIn OTbIPY XXoHe XeTinaipy MaHbI3abl.

KopbITbIHADI

ABTOMaTTaHAbIPbINFAH XXynenepai nanganaHy XaHe >XyMbIC Xacay emMipge 6onbin xaTkaH
oKuFanap MeH nNpouecTepadi KaHWarnbIKTbl OHTaMNaThIN, atkapbiaTthiH ic-luapanap Ti3iMiH 6apbIHLIA
KbICKapTKaHAbIFbI CUSAKTBI, XKyrenepaiH kayincisaik MaceneciMmeH anHanbICy fa aca MaHbI34bl acnekT
eKkeHairi ankpiHgangbl. Tangay 6apbicbiHAbI aBTOMaTTaHAbIPbIFAH XXYWENepaiH, Heriari kayincisaik
mMacenenepi, TyblHOay cebentepi MeH angbiH any wapanapbl  KepceTingi.  AfHw,
aBTOMaTTaHAbIPbLIIFAH XXynenepaid Kkayincisgiri kasipri undpnolk gayipaid axbipamac 6eniri 6onbin
Tabbinagbl. ABTOMATTaHAbIPbIIFAH KyMenepaid Kayincisgiri Typanbl MakanaHblH KOPbITbIHObICHI
knbepkayintep 6apfraH calibliH KypAeri >xoHe XONKbIH 601bIN XXaTkaH anemae AepekrTepai Kopray MeH
YHKUMOHaNAbINbIKTbI KAMTaMachl3 eTyAiH MaHbI3ObINbIFbIH KepceTeai.

KopbITbIHABI KENECI HEri3ri onnapabl Herisgeni:

— KayincisgikTiH y3aK mep3imai peni: aBTomMaTTaHAbIpbIIFaH Xyrhenepaid kayincisgiri 6ip
peTTik MiHOET emec. byn TypakTbl Hasap MeEH WHBECTULMAHbI KaeT eTeTiH y3aK MepsiMAi
MiHOeTTeme.

— 3aMaHayu KMbIHObIKTap: XXacaHObl MHTENMEKT XaHe 3aTtTap UHTEePHETI CUSAKTbI 3aMmaHayu
TexHonorusanap >aHa MyMkiHAikTtep 6epeai, COHbIMEH KaTap aHa Kayintep. ¥Mbimgap OcCbl
KvblHObIKTapFa 6enimaenyi kepek.

— Kayincisgik mMageHueTi: ynbiMaa Kayincisgik M84eHWeTIH Kypy MaHpbli3dbl acnekt 6onbin
Tabbinagbl. KblameTkepriepai OKbITY XaHe KayincCi3gik epexernepiH cakray Toyekenai asaunTyra
KemekTeceai.

— bIHTbIMaKTacTbIK )XoHe aknapaTt anmMacy: yMbiMaap apacbiHAafbl bIHTbIMAKTACTbIK XXoHe
Kayin-katep Typanbl aknapaT anmacy KnbepkbinMbICNeH TMiMAi Kypecy YLWiH MaHbi3abl 6ona Tycyae.

— MIHAETTI CoMKecCTIK: yMbiMaap AepeKTEP MEH aknapaTTblK TEXHONOrMANapablH Kayinciagiri
canacblHOafbl HOpMaTUBTEP MEH 3aHHaMaHbl CakTaybl Kepek.

ABTOMaTTaHAbIpbINFaAH KyrWenepaiH Kayincisgiri Tek TexHuKanblKk MiHOEeT KaHa eMmec,
COHbIMEH KaTap Kasipri anemperi yrMbiMaapablH, TaObICTbl KbIBMETiHIH, CTpaTernsanblk acnekTici.
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[epektep MeH nHdpakypbinbiMabl CEHIMAI KopFay y3ak Mep3iMai TabbICTbIH, HETi3r dyakTopbl 60MbIN
Tabblnaabl.
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NMPOBJNIEMbl OBECMNEYEHUA BE3ONACHOCTU ABTOMATU3UPOBAHHbLIX CUCTEM

B daHHOU cmambe peuys udem o npobreme «asmomamu3upogaHHasi cucmema U ee
6e3onacHoCmb», Komopasi ce200Hs1 aKmu8HO UCIMOb3yemCcs 8 paMKax UHGOPMaUyUOHHbIX CUCMEM.
B kakux ompacrnsx fpuMeHsItomcs asmomMamu3uposaHHble cucmembl, pewaemcs npobrnema
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HalexHocmu C MOYKU 3peHuss 6e3ornacHocmu U aHanu3a COCMOSIHUS — 3auumel.
Asmomamu3uposaHHbie cucmeMbl uMmetom 607buwoe 3HaYeHUe 8 CO8PEMEHHOM MUpPe, MOCKOIIbKY
3Ha4YumesnibHO yrpow,arom U YCKOPSIOM 8bIMOSIHEHUE Pa3s/iuyHbIX M08CEOHE8HbIX 3adad,
ynpasneHue 0aHHbIMU U ripoyeccamu. AKmyarnbHOCMb agmomMamu3upo8aHHbIX cucmem 3asucum
om makux ¢hakmopos, Kak aghheKmueHOCMb U pou3eo0UMesibHOCMb, yiyquleHue Kadecmea
OaHHbIX, MacwmabuposaHue, pazsumue aHanumuku. OOHaKo 8aHO MOHUMamp, YMO C POCMOM
asmomMamu3ayuu  eo3pacmaem U puck 8 obrnacmu  6e3onacHocmu  OaHHbIX U
KOHgbudeHyuanbHocmu. Aemomamu3uposaHHble CcucmeMbl CMaHO8sIMCs  MUWeHbo  Oris
kubepamak u moa2ym yzpoxamb KOHUOeH uanbHocmu, ueaocmHocmu u docmyrnHocmu OaHHbIX.
Takum obpasom, 6e3onacHOCMb agmomMamu3upo8aHHbIX cucmemM ocmaemcsi 0OHOU U3 OCHOBHbIX
npobniem. To ecmb omcymcmeue Hadnexauwjux mep 6esonacHocmu Moxem fpugsecmu K nomepe
OaHHbIX, HapyuweHUr KOHgbudeHyuarbHocmu u ¢gpuHaHcosbiM rnomepsiM. [1oamomy opeaHu3ayusim
Heob6xo0uUMO aKmueHO UHeecmuposamb 8 3awumy U MOHUMOPUHZ2 C80UX amoOMHbIX
aflekmpocmaHyul, KoHmponupys oocmyr, wughpys, eHeopsis MexaHUu3Mbl OBOHapy)XeHus
UHUUOeHmMoes u oby4ass compyOHUKOB ripasusam besonacHocmu.

Knroyeeble criosa: asmomamu3uposaHHasi cucmema, b6e3onacHocmb, KOMIIbOMeEp,
UHMepHem, aHmueupyc, MexHOI02Us.
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PROBLEMS OF ENSURING THE SAFETY OF AUTOMATED SYSTEMS

The article discusses the issue of "automated system and its security", which is actively used
today in the framework of Information Systems. In what areas are automated systems used, the
problem of strength in terms of safety and analysis of the state of protection is solved.

Automated systems are of great importance in the modern world, as they greatly simplify and
speed up the implementation of various daily tasks, data and process management. The relevance
of automated systems depends on such factors as efficiency and productivity, improving data quality,
scaling, and developing analytics. However, it is important to understand that with the growth of
automation, the risk in the field of data security and privacy will also increase. Automated systems
become targets of cyber attacks and can threaten the confidentiality, integrity and availability of data.
Thus, the safety of automated systems remains one of the main issues. That is, the lack of
appropriate security measures can lead to data loss, privacy violations and financial losses.
Therefore, organizations need to actively invest in the protection and control of their nuclear power
plants by implementing access control, encryption, incident detection mechanisms, and training
employees in safety regulations.

Key words: automated system, security, computer, internet, antivirus, technology.
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DEVELOPMENT OF INFORMATION TECHNOLOGY FOR SECURE FILE STORAGE BASED
ON HYBRID CRYPTOGRAPHY METHODS

Abstract: This article explores the development of information technology for secure file
storage based on hybrid cryptography methods. It highlights the importance of secure file storage in
the digital age and introduces hybrid cryptography as a solution for enhanced data security. The
purpose of the article is to provide a comprehensive understanding of the benefits and
advancements in hybrid cryptography for secure file storage.

The article discusses the differences between symmetric and asymmetric encryption
algorithms and introduces hybrid cryptography as a combination of both. It delves into the
advantages of hybrid cryptography, emphasizing its ability to provide robust security and efficient
data protection. The use of hybrid cryptography in encryption at rest and encryption in transit is
examined, highlighting its role in securing stored data and ensuring secure data transmission.

Moreover, the article explores the authentication, integrity, and reliability features provided
by hybrid cryptography. It discusses the importance of key management and its impact on secure
file storage.

Key words: cryptography; analysis; secure storage; secure transmission; encryption.

Introduction

In the digital age, where vast amounts of data are generated and exchanged daily, the
importance of secure file storage cannot be overstated. Protecting sensitive information from
unauthorized access, tampering, or loss has become a critical concern for businesses,
organizations, and individuals alike. To address this challenge, the concept of hybrid cryptography
has emerged as a powerful solution for enhanced data security. This chapter aims to explore the
development of information technology for secure file storage based on hybrid cryptography
methods, highlighting its significance in the digital landscape.

The purpose of this article is to delve into the development of information technology for
secure file storage based on hybrid cryptography methods. By exploring the importance of secure
file storage in the digital age and introducing the concept of hybrid cryptography, we aim to highlight
the significance of this approach in enhancing data security. The article will provide insights into the
benefits of secure file storage and the role of hybrid cryptography in ensuring confidentiality, integrity,
and availability of stored data.

In today's interconnected world, where data breaches and cyber threats are prevalent, secure
file storage is crucial for several reasons:

1. Confidentiality: Secure file storage ensures that sensitive information remains
confidential by employing encryption techniques that render data unreadable to unauthorized
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individuals. This is particularly vital for protecting personal data, financial records, trade secrets, and
intellectual property.

2. Integrity: Secure file storage guarantees the integrity of stored data, ensuring that it
remains unchanged and uncorrupted. By implementing mechanisms such as digital signatures and
hash functions, any unauthorized modification or tampering with the data can be detected and
prevented.

3. Availability: Secure file storage ensures the availability of data when needed,
preventing disruptions caused by system failures, hardware malfunctions, or other unforeseen
events. By implementing robust backup and recovery mechanisms, organizations can minimize
downtime and maintain uninterrupted access to critical files.

4. Compliance: With the introduction of data protection regulations like the GDPR and
CCPA, organizations must comply with stringent requirements to protect sensitive data. Secure file
storage solutions help businesses meet these regulations by implementing strong security
measures, access controls, and audit trails.

5. Trust and Reputation: By prioritizing secure file storage, organizations demonstrate
their commitment to safeguarding customer data and protecting their privacy. This builds trust and
enhances reputation, making businesses more attractive to customers who value data security and
privacy.

Introducing Hybrid Cryptography

Traditional cryptographic methods typically rely on either symmetric or asymmetric encryption
algorithms. However, hybrid cryptography combines the strengths of both approaches to provide
enhanced security and efficiency. It leverages symmetric encryption for faster data encryption and
decryption processes, while asymmetric encryption is used for key distribution and management.

Hybrid cryptography offers several benefits:

1. Increased Security: By utilizing both symmetric and asymmetric encryption, hybrid
cryptography addresses the limitations of each method. Symmetric encryption provides speed and
efficiency, while asymmetric encryption offers strong key management and secure data
transmission.

2. Efficient Key Management: Hybrid cryptography simplifies key management by using
symmetric encryption for data encryption and decryption, while asymmetric encryption is employed
for securely transmitting and exchanging encryption keys.

3. Scalability: Hybrid cryptography can easily adapt to evolving security requirements by
utilizing different encryption algorithms based on the sensitivity and nature of the data being stored.
This flexibility ensures that secure file storage systems remain resilient against emerging threats.

Understanding Hybrid Cryptography

In the digital age, where data is a valuable asset, protecting sensitive information from
unauthorized access and ensuring its integrity has become a critical concern. Cryptography plays a
fundamental role in data protection by providing secure communication, secure storage, and secure
access control mechanisms. In this article, we will explore the concept of cryptography, its role in
data protection, and reference relevant works that have contributed to the field.

Understanding Cryptography

Cryptography is the science of secure communication and data protection through the use of
mathematical algorithms. It encompasses techniques for encrypting and decrypting data, as well as
methods for ensuring data integrity, authentication, and non-repudiation. The primary goal of
cryptography is to ensure that data remains confidential, tamper-proof, and accessible only to
authorized parties [1].

The Role of Cryptography in Data Protection

1. Confidentiality: One of the key objectives of cryptography is to provide confidentiality by
encrypting data. Encryption transforms plaintext into ciphertext, rendering it unreadable to
unauthorized individuals. Only those with the proper decryption key can convert the ciphertext back
into its original form. Cryptographic algorithms such as Advanced Encryption Standard (AES) and
RSA are widely used to achieve confidentiality in various applications.

2. Integrity: Cryptography ensures data integrity by detecting any unauthorized
modifications or tampering. Hash functions, such as SHA-256, generate unique hash values for data,
acting as a digital fingerprint. Any change in the data will result in a different hash value, thus alerting
the recipient of potential tampering. This mechanism helps maintain the integrity of data during
transmission and storage.
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3. Authentication: Authentication involves using cryptography to confirm the identity of
communicating parties. Asymmetric encryption algorithms, such as digital signatures, play a crucial
role in this process. Digital signatures not only authenticate the message sender but also ensure the
message's integrity. By verifying the signature with the sender's public key, the recipient guarantees
the authenticity and non-repudiation of the message.

4. Access Control: Cryptography also plays a role in access control mechanisms. By using
encryption and decryption keys, access to sensitive data can be restricted to authorized individuals
or entities. This ensures that only those with the proper credentials can access and decipher the
encrypted data. Access control is crucial for protecting data from unauthorized disclosure and
maintaining privacy.

Cryptography is a fundamental tool for data protection, ensuring confidentiality, integrity,
authentication, and access control. By leveraging cryptographic techniques, organizations and
individuals can safeguard their sensitive information from unauthorized access and maintain data
integrity during transmission and storage. The works referenced in this article have provided valuable
insights and advancements in the field of cryptography, contributing to the development of secure
communication and data protection mechanisms [2].

As the digital landscape continues to evolve, cryptography will remain an indispensable
component of data protection strategies, playing a crucial role in safeguarding our digital assets [3].

Symmetric and asymmetric encryption algorithms represent essential cryptographic methods
employed for safeguarding data. The key distinction between these two techniques centers around
the utilization of encryption and decryption keys.

Symmetric Encryption: Symmetric encryption, alternatively referred to as secret-key or
shared-key encryption, employs a single key for both the encryption and decryption processes. This
key is shared between the communicating parties and must remain confidential. The encryption
process takes the plaintext and the encryption key as input and produces ciphertext. Conversely,
the decryption process takes the ciphertext and the same encryption key to retrieve the original
plaintext[4].

Key characteristics of symmetric encryption include:

1. Efficiency: Symmetric encryption algorithms are generally faster and computationally
more efficient than asymmetric algorithms. This efficiency makes them suitable for encrypting large
amounts of data in real-time.

2. Key Management: As symmetric encryption relies on a shared key, the primary challenge
lies in securely distributing and managing the key among the communicating parties. Any
compromise or unauthorized access to the key could result in a breach of security.

3. Scalability: Symmetric encryption is well-suited for secure communication between a
limited number of parties. However, as the number of communicating parties increases, the
challenge of securely distributing and managing the shared key becomes more complex.

Common symmetric encryption algorithms include Advanced Encryption Standard (AES),
Data Encryption Standard (DES), and Triple Data Encryption Standard (3DES).

Asymmetric Encryption: Asymmetric encryption, also referred to as public-key encryption,
utilizes a set of mathematically linked keys: a public key and a private key. The public key is openly
distributed and available to everyone, while the private key is kept confidential and exclusively known
to the owner. When encrypting the plaintext, the public key of the recipient is used to generate
ciphertext. Conversely, decrypting the ciphertext and recovering the original plaintext necessitates
the recipient's private key.

Key characteristics of asymmetric encryption include:

1. Enhanced Security: Asymmetric encryption provides enhanced security by separating
the encryption and decryption keys. Even if the public key is widely available, it is computationally
infeasible to derive the corresponding private key from it. This property allows for secure
communication without the need for a shared secret key.

2. Key Distribution: Asymmetric encryption eliminates the need for securely distributing a
shared key among communicating parties[5]. Instead, each participant generates their own key pair
and shares their public key openly. This simplifies the key management process and enables secure
communication with multiple parties.

Common asymmetric encryption algorithms include RSA (Rivest-Shamir-Adleman), Elliptic
Curve Cryptography (ECC), and Diffie-Hellman key exchange.
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To sum it up, symmetric encryption relies on a single shared key for both encryption and
decryption, whereas asymmetric encryption involves a pair of mathematically linked keys - a public
key for encryption and a private key for decryption. Symmetric encryption is efficient but requires
secure key distribution, while asymmetric encryption provides enhanced security and simplified key
management but is computationally more intensive. Both types of encryption algorithms play crucial
roles in modern cryptographic systems, addressing different requirements and use cases.

Combining Symmetric and Asymmetric Encryption

In the realm of cryptography, hybrid cryptography emerges as a powerful solution that
combines the strengths of both symmetric and asymmetric encryption algorithms. By leveraging the
benefits of each approach, hybrid cryptography addresses the challenges associated with key
distribution and computational efficiency, offering an effective and secure method for data protection.

The Need for Hybrid Cryptography

While symmetric encryption algorithms excel in terms of efficiency and speed, they face a
significant hurdle when it comes to key distribution. How can two parties securely share a secret key
without the risk of interception or compromise? This is where asymmetric encryption becomes
relevant. It addresses the key distribution challenge by employing a set of mathematically connected
keys, facilitating secure communication between parties without the requirement for a shared secret.

Nevertheless, asymmetric encryption algorithms demand more computational resources
compared to their symmetric counterparts, rendering them less ideal for encrypting substantial
amounts of data. To overcome this limitation, hybrid cryptography combines the best of both worlds,
harnessing the efficiency of symmetric encryption for data encryption and the security of asymmetric
encryption for key distribution.

The Hybrid Cryptography Process

The hybrid cryptography process involves the following steps:

1. Key Generation: The receiver, or the intended recipient of the encrypted data, generates
a key pair consisting of a public key and a private key. The public key is shared with the sender and
anyone else who wishes to encrypt messages to the receiver.

2. Key Exchange: The sender generates a symmetric encryption key specifically for the data
transmission to the receiver. This symmetric key is used to encrypt the actual message or data.

3. Message Encryption: The sender employs the symmetric encryption key to encrypt the
message, a process that is significantly faster than asymmetric encryption algorithms, thanks to its
computational efficiency. This guarantees the security and protection of the data during transmission.

4. Key Encryption: In tackling the key distribution challenge, the sender encrypts the
symmetric encryption key with the recipient's public key acquired in the key generation phase.
Subsequently, this encrypted symmetric key, along with the encrypted message, is transmitted.

5. Message Transmission: The encrypted message and the encrypted symmetric key are
transmitted to the receiver.

6. Message Decryption: Upon receiving the encrypted message, the recipient uses their
private key to decrypt the symmetric encryption key, obtaining the original symmetric key.

7. Data Decryption: Finally, the recipient employs the decrypted symmetric key to decrypt
the actual message, thus retrieving the original plaintext.

By combining the advantages of symmetric and asymmetric encryption, hybrid cryptography
ensures efficient and secure data transmission. It addresses the key distribution challenge by using
the asymmetric encryption approach to securely exchange the symmetric encryption key.
Consequently, this approach minimizes computational overhead by utilizing symmetric encryption
for the actual data encryption.

Benefits and Applications

Hybrid cryptography offers several notable benefits and finds applications in various
domains, including:

1. Enhanced Security: Hybrid cryptography establishes a strong security framework by
blending symmetric and asymmetric encryption. It utilizes asymmetric encryption for a secure key
exchange, while preserving the efficiency of symmetric encryption for encrypting large volumes of
data.

2. Efficiency: The speed and efficiency of symmetric encryption enable rapid encryption
and decryption of extensive data sets, making hybrid cryptography particularly suitable for secure
communication in environments with limited resources.
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3. Secure Key Exchange: Hybrid cryptography addresses the challenge of secure key
distribution by using asymmetric encryption for the exchange of symmetric encryption keys. This
ensures that the symmetric key remains confidential and accessible only to the intended recipient.

4. Secure Data Transmission: With its combined strength, hybrid cryptography ensures
that data transmitted over insecure channels remains confidential and tamper-proof. This makes it
ideal for securing sensitive information during online transactions, data transfers, and secure
communication protocols.

Hybrid cryptography has become a cornerstone in modern data protection systems, offering
a practical and effective approach to secure file storage and transmission. By leveraging the
strengths of symmetric and asymmetric encryption, hybrid cryptography provides a robust security
foundation while addressing key management and computational efficiency challenges. As the
digital landscape continues to evolve, the development of information technology for secure file
storage based on hybrid cryptography methods is poised to play a significant role in safeguarding
sensitive information in the digital age [6].

Advantages of Hybrid Cryptography

Combining the capabilities of symmetric and asymmetric encryption algorithms, hybrid
cryptography presents various notable benefits in terms of both security and efficiency [7]. Let's delve
into these benefits in more detail:

1. Enhanced Security: Hybrid cryptography establishes a strong security foundation by
capitalizing on the advantages of both symmetric and asymmetric encryption.

e Secure Key Exchange: Asymmetric encryption ensures secure key exchange by using
a recipient's public key to encrypt the symmetric encryption key. This eliminates the need to distribute
the symmetric key over an insecure channel, mitigating the risk of interception or unauthorized
access [8].

o Confidentiality: The symmetric encryption algorithm employed in hybrid cryptography
ensures confidentiality by encrypting the actual message or data. The recipient, possessing the
corresponding symmetric key, can decrypt and access the original plaintext.

o Data Integrity: Hybrid cryptography supports the integrity of data through the use of
message authentication codes (MACSs) or digital signatures. These cryptographic mechanisms verify
that the transmitted data remains unchanged and has not been tampered with during transmission.

e Authentication: Hybrid cryptography facilitates authentication through digital
signatures, enabling the verification of the sender's identity and ensuring the integrity and
authenticity of the message.

2. Computational Efficiency: Hybrid cryptography optimizes computational efficiency by
utilizing symmetric encryption for bulk data encryption and asymmetric encryption for key distribution.

e Faster Encryption and Decryption: Symmetric encryption algorithms are
computationally more efficient compared to asymmetric encryption algorithms. By employing
symmetric encryption for the actual data encryption, hybrid cryptography enables fast and efficient
encryption and decryption processes, making it suitable for encrypting large volumes of data in real-
time.

o Key Distribution Efficiency: Asymmetric encryption, with its key distribution mechanism,
ensures the secure exchange of symmetric encryption keys. This eliminates the need to distribute
and manage a shared secret key, simplifying key management processes and making hybrid
cryptography more scalable.

e Resource-Constrained Environments: The computational efficiency of symmetric
encryption makes hybrid cryptography well-suited for resource-constrained environments, such as
devices with limited processing power and bandwidth.

3. Flexibility and Adaptability: Hybrid cryptography offers flexibility and adaptability to
various security requirements and use cases.

. Scalability: Hybrid cryptography can scale to secure communication between
multiple parties. Asymmetric encryption allows for the exchange of symmetric encryption keys with
each participant, ensuring secure communication with a larger number of entities[9].

. Versatility: Hybrid cryptography can be applied to various data protection scenarios,
including secure file storage, secure communication protocols, and secure online transactions. Its
adaptability and versatility make it a valuable tool in modern data protection systems[10].
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In summary, hybrid cryptography presents notable benefits in security and efficiency, playing
a crucial role in contemporary cryptographic systems. Its capacity for secure key exchange,
confidentiality, integrity, authentication, and computational efficiency positions it as a formidable
solution in the digital era.

Conclusion

In this comprehensive article, we have explored the development of information technology
for secure file storage based on hybrid cryptography methods. Let us now summarize the key points
discussed and emphasize the significance of hybrid cryptography in the realm of secure file storage
solutions.

Throughout this article, we have established the importance of secure file storage in the
digital age. With the increasing volume and sensitivity of data, ensuring its protection against
unauthorized access and breaches has become a critical concern for businesses and individuals
alike. This has led to the emergence of hybrid cryptography as a powerful solution for enhanced data
security.

Hybrid cryptography, integrating both symmetric and asymmetric encryption algorithms,
presents various advantages. We've explored how it establishes a strong foundation for encrypting
stored data, safeguarding it against unauthorized access. Through the combination of symmetric
and asymmetric encryption, hybrid cryptography strikes a balance between security and efficiency,
optimizing the speed and computational resources necessary for secure file storage.

The authentication, integrity, and reliability features provided by hybrid cryptography further
enhance the security of stored files. With mechanisms such as digital signatures and cryptographic
hashes, hybrid cryptography ensures the authenticity and integrity of data, making it highly reliable
and trustworthy.

Reference
1. Paar, C., & Pelzl, J. (2010). Understanding cryptography: a textbook for students and
practitioners. Springer Science & Business Media.
2. Stinson, D. R. (2018). Cryptography: Theory and Practice (4th ed.). CRC Press.
3. Diffie, W., & Hellman, M. E. (1976). New directions in cryptography. IEEE Transactions on
Information Theory. — 22(6). — P. 644-654.
4. Menezes, A. J., van Oorschot, P. C., & Vanstone, S. A. (1997). Handbook of applied
cryptography. CRC press.
5. Ristenpart, T., Shrimpton, T., & Shacham, H. (2010). Careful with composition: limitations of the
multi-key security notion. In Proceedings of the 17th ACM conference on Computer and
communications security. — P. 605-616.
6. Katz, J., & Lindell, Y. (2014). Introduction to modern cryptography. CRC Press.
7. Stallings, W. (2017). Cryptography and network security: principles and practice. Pearson.
8. AlHussein, M., & Barker, A. D. (2018). Secure Data Transmission: A Comprehensive Survey.
IEEE Communications Surveys & Tutorials. — 20(1). — P. 1-33.
9. Chen, H., Wang, Q., & Zhang, L. (2019). "Privacy-Preserving Cryptographic Protocols for Secure
Multi-Party Computation.” Journal of Computer Science and Technology. — 34(6). — P. 1261-1277.
10. Ferguson, N., Schneier, B., & Kohno, T. (2010). Cryptography engineering: design principles
and practical applications. John Wiley & Sons.

O.T. Mananm, I A. A6utoBa
Astana IT University,
010000, KasakctaH Pecnybnukacol, ActaHa, MaHrinik En gangbinel, 55/11
"e-mail: abusaid.manap@gmail.com

r’MBPUATI KPUNTOrPA®USA SAICTEPIHE HETM3OENTEH ®AUNOAPObLI KAYINCI3
CAKTAYFA APHAJIFAH AKMAPATTbIK TEXHOJNIOMMACDBIH S3IPJIEY

byn makanada a2ubpudmi kpunmoepagusi adicmepiHe HeeiddenzeH ¢halindapdbl Kayincis
cakmayfra apHalnfraH akrnapammblK mexHosnoausiHbiH damybl 3epmmenedi. On uugpibik dayipde
atindapdel Kayinciz cakmayObiH MaHbI30bibiFbIH Kepcemedi XoHe Oepekmep KayinciddieiH
)Xakcapmy wewimi pemiHOe aubpudmi KpunmozpaghusiHbl ycbiHalbl. MakanaHbiH Makcambi-
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atindapdel Kayincia cakmay ywiH eaubpudmi kpunmozpausiHbiH apmblKWbiibIKmapbl MeH
JKemicmikmepi myparibl XaH-XaKmbl myciHik 6epy.

Makanaba cumMmempusifibl XoHe  acuMMempusnblK — wugpnay  an2opummoepiHiH
apacbiHOarbl alblpmalbliibikmap markblnaHadbl XeHe eaubpudmi Kpunmoepaghusi eKeyiHiH
mipkecimi  pemiHde eHaizinedi. On aubpudmi KpunmoepausiHbiH apMmbIKWbITLIKMAapbIH
Kapacmbipadbl, OHbIH ceHimOi Kayirnci3lik neH 0epekmepdi muimdi KoprayObl KamMmamachi3 emy
kabinemiH kepcemeOi. Fubpudmi kpurimozpaghusiHbl MbIHbILUMbIKMAa Wugpriay xeHe macbimanday
KkesiHOe wugpnay kesiHde KondaHy Kapacmbipbiiiadbl, OHbIH cakmarsraH 0epekmepOi Kopraydarbl
xoHe Oepekmepdi Kayinciz 6epydi kammamacei3 emydeai pesni amarn emineoi.

CoHbIMeH Kamap, MaKkanada aubpudmi Kpunmoepaghusi yCbiHambIH aymeHmucgukayus,
mymacmbIK XeHe CeHIMOINIK yHKkyusanapel Kapacmsbipbinadbl. OHOa kinmmepdi b6ackapyobiH
MaHbI30bIs1bIfbl XXOHE OHbIH ¢balinndapdbl Kayircis cakmayra acepi marikblriaHaobl.

TyliH ce30ep: kpunmoepachusi; manday; Kayinci3a cakmay; Kayinci3 mackiManday;
wucppnay.
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Astana IT University,
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PA3PABOTKA WH®OPMALIMOHHOWU TEXHOJIOIMK Ans BE3ONACHOIo XPAHEHUA
dAUNOB HA OCHOBE METOAOB r’MbPUOHOU KPUMMTOIPA®UU

B asmod cmamee uccrniedyemcs paspabomka UHOpMayUoOHHOU mexHonoauu Ons
be3onacHo20 xpaHeHusi ¢haliyiog, OCHO8aHHOU Ha memodax a2ubpudHol kpurnmoepaguu. B Hel
rnodyepkugaemcsi eaxkHocmpb be30ornacHo20 xpaHeHUs1 ¢halsios 8 3noxy uughposbix mexHonoaul u
rnpedcmasrieHa aubpudHas Kpunmozpadghusi Kak peweHue 05151 NosbiueHUs 6eaonacHocmu OaHHbIX.
Llenb cmambu — damb 8cecmopoHHee rnpedcmassieHue O npeumywecmsax u OOCMUXEHUSIX
eubpudHol kpunmoepaghuu 0515 6e3ornacHo20 xpaHeHus ¢halinos.

B cmambe obcyxdaromca pasnudus MexOy CUMMEMPUYHbIMU U acumMmempuyHbIMU
anzopummamu wugpoesaHusi u egodumcs a2ubpudHas Kpurnmoepagus Kak KoMbuHayus moao u
Opyeoeo. B Hel paccmampusaromcss  npeumyuiecmea  2ubpudHol  Kpunmozpaghuu,
nodyepkugaemcs ee crnocobHocmpb obecriedugamb HalexHy 6e3onacHoCmb U 3QhheKMUBHYIO
3awumy OaHHbIX. Paccmampueaemcsi ucrniofib3ogaHue 2ubpudHol kpunmozpaghuu npu
wiugposaHuUU 8 COCMOSIHUU MOKOSI U wugposaHuu npu nepedade, nod4epkueaemcsi ee posib 8
3awume xpaHuMbix daHHbIX U obecredeHuu 6e3ornacHoul nepedayqyu 0aHHbIX.

Kpome mozo, 8 cmambe uccnedyromcesi oyHKUUU aymeHmucbukayuu, yerocmHdocmu u
HadexHocmu, ripedocmasrnisembsie 2ubpudHol Kpunmoezpaghuel. B Hem obcyxdaemcs eaxHocmb
yrpaesneHus KroYyamu u e2o ernusiHue Ha 6esonacHoe xpaHeHue ¢halinos.

Knro4yeebie cnoea: kpunmoepagpusi; aHanus; 6e3onacHoe XxpaHeHue;, be3onacHas
rnepedaya; wugposaHue.
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A DEEP DIVE INTO COBALT STRIKE TOOL

Annotation: Cobalt Strike is a popular commercial penetration testing tool that has also been
widely used in cyber attacks. This paper provides a review of the Cobalt Strike and its use in cyber
attacks, including an analysis of the tactics, techniques, and trends associated with its use.
Conducted a literature review and data analysis of academic research, industry reports, and news
articles on Cobalt Strike and its use in cyber attacks, as well as case studies of specific attacks
involving Cobalt Strike. This research is based on cases in which Cobalt Strike has been used in a
wide range of attacks: ransomware attacks, espionage campaigns, and advanced persistent threats.
Attackers using Cobalt Strike tend to be highly sophisticated and motivated by a range of factors,
including financial gain, political espionage, and cyber warfare. The tool's flexibility and adaptability
make it a formidable threat to organizations seeking to defend against cyber attacks. Our research
highlights key features and explains thoroughly the logical structure of the Cobalt Strike.

Key words: Command and Control (C2), penetration testing, post-exploitation, Cobalt Strike,
network

Introduction

In recent years the Cobalt Strike has been gaining significant recognition in the cybersecurity
field as a highly valuable penetration testing tool. It is already considered the "swiss knife" of every
red team engagement. While the tool was originally designed for legitimate security testing purposes,
despite the fact that the company has strict criteria for selling its own product, it has also been widely
used by threat actors in a variety of malicious activities. As a result, Cobalt Strike has become a
major concern for organizations seeking to defend against cyber attacks.

This paper will provide a comprehensive review of the Cobalt Strike and its use in cyber
attacks. Drawing on a combination of academic research, industry reports, and news articles, the
research analyzes the tactics, techniques, and trends associated with Cobalt Strike-based attacks,
and provides insights into the tool's key features and logical structure. Our research is based on a
detailed review of the literature, as well as case studies of specific attacks that have used Cobalt
Strike. Through this analysis, the main aim is to provide a deeper understanding of the key
functionality and advanced options associated with the Cobalt Strike.

Overall, this research sheds light on the evolving threat landscape of cyber-attacks and
highlights the need for organizations to develop proactive and resilient cybersecurity strategies. The
bottom-up approach in this research the Cobalt Strike and its use by threat actors in different APTSs,
I hope to make a contribution to enhancing cybersecurity awareness in Command and Control
framework aspect and cyberspace sustainability.

Brief history and development of Cobalt Strike

Cobalt Strike is a commercial penetration testing tool that was created and released by
Raphael Mudge 2012, the founder of Armitage, another well-known penetration testing tool. Cobalt
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Strike was designed to provide advanced capabilities beyond what Armitage offered, specifically
focusing on advanced threat emulation, adversary simulation, and post-exploitation. Since its initial
release, Cobalt Strike has undergone several updates and improvements to keep up with evolving
threat landscapes and attacker techniques.

Key features and functionalities, including its intended use for penetration testing and
its commercial availability

As described in Sinclair's (2022) article, Cobalt Strike offers a variety of features and
functionalities to aid in penetration testing and adversary simulation, including but not limited to:

° Beacon payload for command-and-control (C2) communications
Social engineering toolkit for crafting phishing emails
Aggressor Script for customizing and automating post-exploitation actions
Port forwarding and SOCKS proxy for network pivoting
Integration with Metasploit Framework

While Cobalt Strike was initially developed for legitimate use in penetration testing, it is now
also widely available commercially, and its use has expanded to include malicious activities such as
ransomware attacks, espionage campaigns, and advanced persistent threats.

Differences between legitimate and malicious use of Cobalt Strike

The legitimate use of Cobalt Strike involves using the tool to identify vulnerabilities and
improve an organization's security posture. "Cobalt Strike is a powerful and flexible tool that is
designed to execute targeted attacks and emulate the post-exploitation actions of advanced threat
actors" (Help Systems, 2022, para. 1). On the other hand, malicious use of Cobalt Strike involves
using the tool to compromise systems and steal data. Attackers can use Cobalt Strike to gain
persistent access to a compromised network, exfiltrate data, or deploy ransomware.

One key difference between the legitimate and malicious use of Cobalt Strike is the presence
of authorization and consent. Legitimate users of the tool obtain authorization from the organization
being tested and follow a strict set of rules and guidelines. Malicious actors, on the other hand, use
Cobalt Strike without authorization and for malicious purposes. It's important to note that while the
tool itself is not inherently malicious, its misuse can have devastating consequences for targeted
organizations.

Cobalt Strike-based attacks

Cobalt Strike has become a popular tool among cybercriminals for carrying out a wide range
of attacks, including ransomware attacks, espionage campaigns, and advanced persistent threats
(APTs). In ransomware attacks, attackers have been observed using Cobalt Strike to deploy the
initial payload and establish a foothold in the victim's network before deploying the ransomware. This
tactic allows attackers to bypass some of the victim's security measures and gain a deeper foothold
in the network, enabling them to encrypt more files and demand a higher ransom.

In addition to ransomware attacks, Cobalt Strike has also been used in various espionage
campaigns, including those carried out by nation-state-sponsored threat actors. Hinchliffe (2019)
reported that a Chinese cyber espionage group known as PKPLUG utilized Cobalt Strike to deliver
a complex malware strain in Operation Iron Tiger, which targeted victims in Southeast Asia. The
malware was designed to steal sensitive information from the victims' networks and send it back to
the attackers' command and control (C2) server.

APTs also commonly use Cobalt Strike in their attacks, often as a means of establishing a
persistent presence on the victim's network. In the 2020 SolarWinds attack, for example, the
attackers used Cobalt Strike to deliver a malware strain known as SUNBURST to their targets, as
reported by CFCS (2021). The malware was designed to evade detection and establish a backdoor
on the victim's network, allowing the attackers to maintain access and steal sensitive data over an
extended period of time.

Comparative analysis of Cobalt Strike with open-source project

One significant drawback of Cobalt Strike lies in its susceptibility to detection by scanning
mechanisms. As cybersecurity defenses continue to evolve, so too do the techniques employed by
malicious actors and penetration testers alike. The inherent challenge arises from the distinct
footprint that Cobalt Strike may leave behind during its operations, thereby making it susceptible to
detection by advanced scanning tools.

In practical terms, security solutions have become adept at recognizing the behavioral
patterns and characteristics associated with Cobalt Strike's activities. This heightened sensitivity
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may result in the premature identification of the tool, diminishing its efficacy in simulating real-world
cyber threats. To address this concern, users are often compelled to employ additional measures,
such as hiding behind proxies, to obfuscate the tool's presence and maintain its stealth capabilities.

Moreover, the need to employ such countermeasures introduces an additional layer of
complexity to penetration testing activities, potentially impacting the tool's user-friendliness and
accessibility. As organizations invest heavily in enhancing their threat detection capabilities, the cat-
and-mouse game between security professionals and evolving scanning mechanisms continues to
pose challenges for the sustained effectiveness of Cobalt Strike.

Another noteworthy limitation pertains to the financial implications associated with the
acquisition of Cobalt Strike. Positioned as a commercial tool, Cobalt Strike comes with a
considerable price tag, rendering it inaccessible to individuals and smaller organizations with limited
budgets. The exorbitant cost of licensing may present a barrier for those seeking to leverage the tool
for penetration testing purposes, potentially hindering the democratization of advanced cybersecurity
capabilities.

Fortra, the company behind Cobalt Strike, maintains a stringent sales policy, limiting the
availability of the tool to a select clientele. This exclusivity exacerbates the financial burden, as Fortra
does not sell the product to anyone willing to purchase it. The restrictive nature of this sales approach
may impede the diverse adoption of Cobalt Strike within the cybersecurity community, constraining
the accessibility of a valuable tool for enhancing the security posture of diverse entities.

One standout advantage of the alternative penetration testing tool is its cost-effectiveness,
setting it apart from premium, commercially available solutions like Cobalt Strike. Unlike the
prohibitive pricing structures associated with some industry-leading tools, this alternative is freely
available, making it an attractive option for individuals, small businesses, and cybersecurity
enthusiasts operating within budget constraints.

The tool's open-source nature not only democratizes access to advanced cybersecurity
capabilities but also fosters a more inclusive cybersecurity community. By eliminating financial
barriers, it empowers a broader spectrum of users to engage in ethical hacking practices,
contributing to the collective improvement of cybersecurity standards across various domains.

Stealth and Evasion of Recognizable Signatures:

In contrast to tools that may be easily detected by scanning mechanisms and signature-
based defenses, the alternative penetration testing tool excels in maintaining a low profile during
simulated cyber-attacks. Recognizing the evolving landscape of cybersecurity defenses, the tool is
designed to evade detection by leveraging sophisticated evasion techniques and avoiding
recognizable signatures.

The tool's developers prioritize staying ahead of detection mechanisms by regularly updating
and refining its evasion capabilities. This commitment to continuous improvement ensures that the
tool remains effective in emulating real-world cyber threats without triggering alarms within the target
environment. As a result, security professionals can confidently deploy the tool in diverse scenarios,
enhancing its utility for penetration testing activities.

As depicted in figure 1, in a comprehensive penetration testing framework, a plugin system
facilitates extensibility through dynamically loadable modules. These plugins, created by users or
the community, augment the tool's functionalities. A logging module captures and records pertinent
events, providing a detailed audit trail for transparency and troubleshooting. An encryption module
ensures secure communication between the command and control server and compromised
systems, leveraging robust encryption algorithms and effective key management. The client
interface, whether graphical or command-line, serves as the user's gateway to interact with the tool,
executing commands and managing sessions seamlessly. The command and control server
orchestrates communication, issuing commands to compromised systems and receiving their
responses. Attack packages, comprising payload and post-exploitation modules, offer a diverse set
of tools for simulating real-world cyber threats. The beacon payload, designed for stealth, maintains
a low profile by evading recognizable signatures during communication. A listener component on the
server side awaits incoming connections, establishing and managing sessions with compromised
systems. Finally, a data exfiltration module enables the secure transfer of sensitive information from
compromised systems to the operator-controlled infrastructure, completing the toolkit for
comprehensive penetration testing activities.
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Figure 1 — Architecture of the developed application

Defense strategies

Cobalt Strike-based attacks are sophisticated and can be difficult to detect and prevent. In
this section, we discuss several defense strategies that can help organizations protect against such
attacks.

Technical controls are a critical part of an organization's defense against Cobalt Strike-based
attacks. According to Sangvikar et al. (2022), intrusion detection and prevention systems can be
used to detect and prevent attacks in real-time, while network segmentation can limit the potential
impact of an attack. Regular patch management can also help to prevent known vulnerabilities from
being exploited.

Organizational policies and procedures are also an essential defense against Cobalt Strike-
based attacks. A culture of security can be fostered through security awareness training, which can
help employees understand the risks and threats associated with the tool. Kruse and Heiser (2001)
emphasize the importance of incident response plans in enabling organizations to respond promptly
and efficiently to a security breach, thereby minimizing the potential impact on their operations.
Vulnerability management, which involves regular assessments of an organization's infrastructure
and systems, can help identify and address potential vulnerabilities before they are exploited.

User awareness and training are also critical components of a defense strategy against
Cobalt Strike-based attacks. Dark, Epstein, Morales, Countermine, and Ali (2006) recommend that
employees should receive education on identifying and reporting suspicious activity and being aware
of the appropriate actions to take in the event of a security incident. This can include regular training
sessions, simulated phishing attacks, and ongoing communication about the latest threats and
trends. By promoting a culture of security and involving employees in the defense strategy,
organizations can better protect themselves against Cobalt Strike-based attacks.

Future trends and research directions

As the threat of Cobalt Strike-based attacks continues to evolve, it is essential for
organizations to stay abreast of emerging technologies and research in this area. This section
discusses some potential future trends and research directions:

1. Emerging technologies and techniques for detecting and preventing Cobalt Strike-based
attacks: With the increasing sophistication of attackers, new technologies and techniques are being
developed to detect and prevent Cobalt Strike-based attacks. As investigated by Raghav, Mahmood,
and Hasan (2011), artificial intelligence can be utilized to analyze network traffic and detect
anomalous behavior that may indicate a security breach.

2. The evolving threat landscape: The threat landscape is constantly evolving, with new
tactics, techniques, and procedures (TTPs) being developed by attackers. It is important for
organizations to stay current with new developments in Cobalt Strike-based attacks to ensure their
defense strategies remain effective.
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3. Potential areas for future research: There are several potential areas for future research,
including the effectiveness of defense strategies against Cobalt Strike-based attacks and the
motivations and capabilities of attackers using Cobalt Strike. Additionally, as new developments
arise, research into emerging technologies and their effectiveness in defending against Cobalt
Strike-based attacks may be needed.

Conclusion

In conclusion, Cobalt Strike is a versatile and powerful penetration testing tool that has also
become a popular choice for malicious actors in cyber attacks. Our research has provided an
overview of the tool's history, key features and functionalities, and differences between legitimate
and malicious use. We have also analyzed specific examples of how Cobalt Strike has been used
in ransomware attacks, espionage campaigns, and advanced persistent threats.

To defend against Cobalt Strike and other red team tools, organizations should implement a
wide range of technical controls together, such as intrusion detection and prevention systems,
security information, event management, antiviruses, and others. Organizational policies and
procedures, including security awareness training, incident response plans, and vulnerability
management, can also help create a culture of security. User awareness and training are equally
important in recognizing and reporting suspicious activity.

Finally, we have highlighted emerging technologies and techniques for detecting and
preventing Cobalt Strike-based attacks, as well as potential areas for future research. As the threat
landscape continues to evolve, it is critical for organizations to stay up-to-date with new
developments in Cobalt Strike-based attacks and to continually refine their defense strategies. By
taking these steps, organizations can better protect themselves and be prepared against the
significant amount of risks related to information security

Based on the literature review and data analysis conducted in this research, the problem of
Cobalt Strike being used in malicious cyber attacks was investigated. The findings reveal that Cobalt
Strike, originally designed for legitimate penetration testing purposes, has been widely used by threat
actors in various attacks such as ransomware attacks, espionage campaigns, and advanced
persistent threats.

The research also emphasizes the differences between legitimate and malicious use of
Cobalt Strike, with legitimate use involving authorization and consent, and malicious use involving
unauthorized and malicious activities. The paper also highlighted specific use cases of Cobalt Strike
in ransomware attacks and espionage campaigns carried out by nation-state-sponsored threat
actors.
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COBALT STRIKE K¥PAJIbIH EMXEU-TEMKEWNI TANOAY

Cobalt Strike-6yn kubepwabysindapOa KeHiHeH KofidaHbliambiH maHbIMa KOMMePUUSIbIK
eHydi mekcepy Kyparnbl. byn Kyxxamma Cobalt Strike xoHe oHbIH kubepwabybindapda KondaHblybl,
OHbIH iWiHOe OHbI KondaHymeH balinaHbicmbl makmuka, adicmep mMeH meHOeHyuUsinapdsl manday
myparnsl worsly 6epineeH. Cobalt Strike xeHe oOHbIH Kubepwabybindapda KordaHblybl myparbl
akalemusinblK 3epmmeynepdiH 0epekmepi, cananbiK ecenmep MeH XXaHalblKmap Makasasapsbl,
coHOali-ak Cobalt Strike kemeaimeH Hakmbl wabybindapdbiH XardalsbiKk 3epmmeynepi myparibl
a0ebuemmepze wWony xeHe manday xypeisindi. byn 3epmmey Cobalt Strike oapmypni
wabybindapda KondaHbinFaH xardalnapra Heais0esnzeH: ransomware wabybindapbl, MbIHUWbIIbIK
HaykaHdap xeHe KypOerni mypakmbi Kayinmep. Cobalt Strike KkonndanHameiH 3UsSTHKECMED KapXKbIrbIK
natida, cascu mbIHWbIbIK XXoHe Kubep cofFbiC cusKkmbl bipkamap thakmopnapra eme marramias
JXXOHe bIHmanbsl. byn KypandbiH ukemOiniai meH 6edimdenziwmiai oHbl KubepwabybindapdaH
KOpFaHfbICbl KesiemiH yUbiMAap YWiH yrKeH Kayirke aliHanobipaldsbl. bi3diH 3epmmeyimis Hezizai
epekwenikmepdi 6esin kepcemedi xoHe cobalt Strike noaukasbiK KypbinbiMbIH eaxxel-meaxelrsi
myciHdipedi.

Tytin ce3dep. NHppacmpykmypa ynpaeneHus u koHmpons (C2), mecmuposaHue Ha
MPOHUKHOBEHUE, rnocm-akcrnyamauusi, Cobalt Strike, ceme.
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OETAJbHbIA AHANU3 UHCTPYMEHTA COBALT STRIKE

Cobalt Strike — nonynspHbIl KOMMepYeckuli UHCMpymMeHm 07l mecmuposaHusi Ha
MPOHUKHOBEHUE, KOMOPbIU makxe WUpoKo ucronb3yemcs 8 Kubepamakax. B amom dokymeHme
npedcmasnieH 063op Cobalt Strike u ezo ucnonb3osaHusi 8 Kubepamakax, 6KrnYas aHasus
makmuku, memodoe U meHOeHUul, ces3aHHbIX C €20 ucronb3oeaHuem. [IposedeH 0630p
numepamypbl U aHanu3 OaHHbIX akadeMu4yeckux uccriedogaHuli, ompacriesbix om4yemos u
HosocmHbIx cmamel o Cobalt Strike u eeo ucrnonb3oeaHuu 8 Kubepamakax, a makxe
memamu4eckux uccriedogaHull KOHKpemHbIX amak ¢ ucrosib3oeaHuem Cobalt Strike. 3mo
uccrnedosaHue OCHOBaHO Ha criy4asix, kozda Cobalt Strike ucrionb3osasncs 6 cambix pa3HbIX
amakax: amakax rpozapaMm-8biMo2ameriell, WIMUOHCKUX KaMraHUsiX U CII0XHbIX MOCMOSIHHbIX
yeposax. 3noymbiuwineHHuUKU, ucronb3dyrouwue Cobalt Strike, kak npasuso, o4eHb U30WPEHHbI U
MomueuposaHbl pIO0OM hakmopos, eKIYas huUHaHCO8YI0 8bI200Y, MOUMUYECKUU WINUOHaX U
KubepeoliHy. [ubkocmb u alanmupyemMocmb 3mo20 UHCMpyMeHma Oesialom €20 Cepbe3HOU
yepo3oU 0rs opaaHu3ayuli, cmpeMawuxcs 3auumumscs om kubepamak. Hawe uccnedosaHue
ebidesisaem Kr4desble 0cobeHHocmu U MoOpobHO obbscHaem sioaudeckyto cmpykmypy Cobalt
Strike.

Knroyeesnie cnoea: ViHppacmpykmypa yrnpaeneHus u koHmpons (C2), mecmupogaHue Ha
MPOHUKHOBEHUE, rnocm-akcrnyamauus, Cobalt Strike, ceme.
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ABAU OBNbICbIH CEN TACKbIHbI KAYNIHEH KOPFAY[bl KAMTAMACBI3 ETY

AHOamna: byn makanada alam emipiHe Kayin meHOipemiH, 2udposioausinibiK KayinmepoiH
epekuwe caHambl cesl mackbiHOapbeiHa curiammama b6epinedi. Cen1 mackbiHOapbiHbIH natda 6oy
hakmopnapel, mypnepi xasbiiraH. Abal 0bribickl 6olbiHWa cesl Kayinmi atimakmap, cendiH natda
6ony wapmmapsl, cendiH natda 6onybiHa biknan ememid maburfu hakmoprap KesamipinzeH.
ApHaHbIH Kenbeyriei meH, oHOa apHa weeiHdinepiHiH 6ornybiHa 6alnaHbicmbl CEJl1 arbliHbIHbIH
maccacbl MEeH KO3farslbIC Xblri0amMObifbl ©632€piCKe yuwbipalmbiHObIFbl XOHE cesl Kenbey acep emy
Kyambl X8He macbiMandaHambiH MaccaHbiH Kenemi 6olbiHwa 6eniHemiHdiai cunammarnalsl.
KasakcmaHOa 6osiraH cenl mackbiHOapbiHa Mbican KenmipineeH. CendeH Kopray cendid natida
bonybiH 6omkaydbl xeHe apHalbl ic-wapanap emkisydi kammuodbi. [Jemek, cendi andbiH anyda
KondaHblnamblH KOPFaHbIC Kypblribicmapbl, cendeH Kopray XeHiHdeai apHalbl ic-wapasnapra
aspoopMaH-menuopayusinbiK ic-wapanap xoeHe apHalibl 2uOPOMeEXHUKasbIK Kypblibicmap carsny
Kaxemminiei 6asiHOanraH. MyHdal Kypbinbicmap KopranambiH HbicaHOapdbl XXoFapbl cenl
WwhlIfapbiHObINapbIH ycmayfa, cesn afbiHbIH HbicaHOapdaH arnbicmamyfa, coOHOal-aK HbicaHObI cerl
arblHbIHbIH COKKbl ocepiHeH Koprayra apHanraH.CendiH Kanbinmacy almarbiHOa xep 6edepiH
xxocnapnay, OpeHax0apObl OpHamy, Xep ycmi XoHe Xep acmbl cynapbiH O6ypy, opmaH
Mesiuopamusmik Xymbicmap Xy3eee acbipy Kaxemmiai MeH cesn Kayni 6ap aydaHdapOa Kayinci3oik
wapanapbi basiHOasFaH.

TyliH ce3dep: cen; Kayinci3lik; MopeHarbIK Kers, 2uGpomexHUKarsblK Kypblibicmap, cen
mackbiHbI; cy 6ekemi; 2e0no2usifibiK KypbiribiM; cesl bacceliHi; Kopray; xep 6edepi.

KasakctaH xepiHOe OpblH anaTtbliH cengepaiH KyaTbl MeH KMpaTyLbinblFbl 6OMbIHLLA KyLUi
TML, engepiHiH apacbiHOa anfalkbl opbiHAApAbIH OipiH anaabl.

Cen TackpiHOapbl ©3eHAepAiH apHanapblHaarbl YNKEH eHicTiktepaid navaga 6onynapbiHa
oopnbingak Tonbipak MeH GenwekTenreH MatepmangapablH KONTiriHEH, y3aK XayfaH HecepnepaiH,
Kapnap MeH My3ablKkTapablH Te3 epyi, Ouik Taygarbl e3eHgepai 6y3aTbiH KOMKbIH TackbiH. Cengin,
ananartTbl TankaHaarbil KyLli ©3 XonblHAa Ke3geckeH 6aprnbik rmapoTEXHUKANbIK FUMapaTTap MeH
OereTTepai Oy3bin, a3blk NeH 63€eH XxaranapblH Oynaipea,.

Cen TackbiHbl (apablua cannb — XOWKbIH TacKblH) — My3AblKTapablH, KaTTbl HecepaiH y3ak
XXOHe KapKblHAbI Xayybl HeMece Mep3iMAIK Kap XamblffFbICbiHbIH €pyi HaTMXeciHaAe, MOpeHanblK-
My30blK KengepAiH >KblpblflyblHAH, My34blKTap MeEH MopeHanapablH OmnbipbifiyblHAH  Tayribl
e3eHaepdiH anabtapblHOa »>KeHe Kypfak cawunapga Kesgencok namga ©GonatbiH, Taynbl
XbIHbICTaPbIHbIH, CbIHbIKTApbl XeHe TacTapAblH, MMHepanabl 6enwekTepain, (afbiH kenemi 50-60%
AEWiH) yINKeH KOHUEeHTpaumscbl 6ap nannbl XXeHe nannbl-TacTbl afblH. [Maponornsanbik kayintepaid
epekwe caHaTblH cengep kypangbl. Cen TackblHAapblHbIH, ©enceHainiri MeH KyaTbl >XeHiHeH
Kasakctan TM[ engepiHiH iwiHae angbiHFbl opbliHOapAbIH 6ipiH nenenegi. MNManga 6ony reHesuciHe
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OalrinaHbICTbl cengep Hecepni, sIFHM XayblH-LWallblHHbIH, LWamMagaH Ken TYCYiHEeH, MY34bIKTbIK SFHN
MOpeHarblK KenaepaiH, XbIpblnybl XXoHe epyi HaTUXKeciHae nanga 6onagpl.

Cen TackblHOapbl Tay e3eHaepiHae nanga 6onagbl, cen TackbliHAAPbIHbIH KypaMbl: Tac, KyM
XoHe T.0. MaTepvangapblHbiH KOCNacbIHAH >XMHaKTanaabl. KapkbliHAbl y3akka COo3blfFaH »XaHobIp,
Taynapgarbl Kap MeH My3abIKTapAblH Te3 epyi, bereTTepain, XXapblfybl HOTUXKECIHAE Tay XKbIHbICTapPbI
cyabl CiHAipin, aTanfaH KocnaHblH kenbey 6onbIMeH KO3FanbiCbl XKypeai. ApHaHbIH Kenbeyniri MeH,
OHOA apHa wWeriHainepiHi4 6onybiHa ©arnaHbICTbl Cen  afblHblHbIH Maccacbl MeEH KO3fFarbiC
XblgamablFbl e3repicke ylblpangbl.

Cen TackbiHAapbiHbIH, Kypambl 30-70% TacTbl-casgbl matepuansl 6ap, TbiFbi3gbiFbl 1,6-1,9
T/M® XeHe Kypambl 6eTOH Tapi3di macca 6onbin Tabbinagbl, 6yn onapfa ynkeH OeCTPYKTUBTI KyLL
Gepepni. Kenemi 6onbiHWa cen warbliH, OpTa XaHe ipi 6onbin 6eniHeai.

Cen TacyblHbIHbIH, YW arMarbl ©onagpl: a) cengib, nanga 6onybl; 6) TPaH3UT; B) LUbIFY
KOHYCbIHbIH, Narga 60nybl )xaHe cen TacKblHbIHbIH, ANCIpeyi.

Cen TackblHbl KypamblHa Kapan cas-6aniublKTbl, TaCTbl-0anLbIKTbl XXoHe Cynbl-TacTbl 60MbIn
yw Typre GeniHegi.

Cen >xonblHOafbl Oopnbigak wWeriHginepai Wawbin, KaTTbl Tay >KblHbICTApbIH 6Gy3bin,
arfawTapabl TyOipiMeH Konmapbin, canmarbl OHAaraH TOHHanNbIK TacTapabl afbl3bin okeTedi. Cen
KasakcTaHHbIH Taynbl aymakTapbiHga Ine Anartaysl, XKeTticy Anatayel, Cayblp, Tapbaratan, Antan
TaynapbliHgarbl YnkeH Anmatsl, Kiwi Anmartel, KackeneH, Ecik, Tanrap, Tekeni, CapkaHT, Tarbl 6acka
e3eHAepAiH ananTapbiHaa Xui 6onbin TypaTbiH TaburaT KyObINbICHI.

Cen — KypaMbiHOaFbl OpacaH 30p 3Heprusira XoHe KeHeTTeH namaa bonaTbiH KoFapbl
KO3fFanbIC XblgamabifbiHa GannaHbICThl YIKEH Kayin TeHgipeai. Cen e3 xonblHAa fumMapaTtTapabl
Oy3apnbl, ericTik ankanTapbl MEH eriHre yrkeH 3usiH KenTipeai XXeHe agam LbiFbiHbIHA akeneni. Cen
TacKbIHbIHbIH aCTblHAA KanfaH aybingap, TinTi kananap ga 6enrini.

Cengin eH ynkeH TackblHAapbIHbIH Gipi 1921 xbinbl AnmaTbiga 6onabl, oHaa OipHeLle Xxy3
YW nannbl-TacTbl afblHMEH Oy3binbin, OipHewe oHaaraH agam kantbic 6ongbl. Ocbl TacKbIHMEH
XWUHanfFaH Tac matepuanbiHbiH Kenemi 1,5 MUNNMoH M3-AeH acTbl, an OHbIH Maccacbl 3 MUMINOH
TOHHaHbI Kypabl.

Cen kesiHae KaTTbl MaTepmangblH ynkeH 6eniri cy afbiHbIHA TyCei, OHbIH, Kenemi XysaereH
MUITIIMOH — MUINNMapA, TeKWe MeTpre XeTyi MyMKiH.

Cengin nanga 6ony wapTtrapbl:

— ©3€eH apHanapblHa CyablH YIIKeH KeneMiHiH, Tes kenyi;

— Xep 6eTiHiH egayip eHicTepi;

— OHan WwanbinaTblH 6opnbingak ycak TYRipLWwikTi MmatepmnangbiH, 6onysl. MyHaam xargannap
aaeTTe Taynbl Xeprnepae Kkesgeceai.

Cengin nanga 6onybl Taburn haktopnapra 6annaHbICTbI;

— XXepaiH reonoruanbIk KypbinbiMbl (TIMTONOMS, Tay XblHbICTAPbIHbIH XXUHAKTaNy peTi XXoHe
T.6.);

— )ep KbIPTbICbIHbIH, TEKTOHMKAIbIK KO3FanbICbl;

— beTkennepain 6benepi;

— KNMMMaTTbIK XXoHe rmaporeonornsanblk Xargannap.

Cen kenbey acep eTy KyaTbl )X8He TacbiMangaHaTblH MaccaHblH Kenemi bonbiHwa 6eniHen;:

— aca KyaTTbl (kenemi 1 mnH. m® actam);

— kyaTTbl (100 MbIH M3 acTam);

— opTawa kyatbl (10-100 MbiH M3);

— kyatbl a3 (10 MbiH M3 geriin).

opette cengep wamameH 10-15 kw/caf XbingamgbikneH Kosfanagbl, Cen afblHbIHOAfbI
KaTTbl KOMMOHEHTTIH Kypambl 1 m® cyfra 100 kr-HaH acagbl. Cen afblHbIMEH KO3fFanaTblH Xeke
TactapgbliH Maccacbl 10 T xxaHe ogaH ga kenke >xeTefi. Cen TacKblHbIHAAPbLIHBLIH KyaTbl YIKEH
oonapgbl.

Cen nanga 6onfaHHaH KemiH, SFHN OHbIH CYMbIK KoHE KaTTbl KOMMNOHEHTTEPIHIH KanbIinTacybl
asikTanfaHHaH KeniH cen afblHbl apHa GombIMEH Ko3fanyabl >kanfacTtbipagbl. COHbIMEH KaTap,
afblHHbIH, KO3FarbICbIHbIH, MaHbI34bl epeKwWeniri OHbIH UMNYNbCTI cunatbl 6onbin Tabbinagbl, on
afblHHbIH, Y3blHAbIFbI 6OMBbIMEH aybicnanbl Typae Ko3fanaTbiHAbIFbIHOA KepiHeni. KosranbiCTbiH 6y
cvnatbl apHaHblH TiK OypbinbICTapbiMeH, OHblH, GoWnblk GeTKennepi MeH €EHiHiH e3repyiMeH,
kenTenicrepain 6onybiMeH kanbinTacagbl. CenaiH MMNynNbCTi KO3FanbICbl OFaH CYMbIK XOHE KaTTbl
KOMMNOHeHTTepaiH Bipkenki emec TycyiMeH e aHbikTanagbl. HakTbl xargavnapra 6annaHbiCTbl cen
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afblHblHOafFbl OinikTepain, caHbl GipHewe OGipnikteH OipHelle >Xy3re AewiH e3repyi MYMKiH, an
onapApblH OuMiKTIri oHgaraH mMeTpre XeTyi MyMKiH. Mbicanbl, 1977 Xbinbl YnkeH AnmaTtbl ©3€eHiHiH,
(AnmaTbl K.) apHacblHaH eTkeH cen afbiHbiHAa Giniktep caHbl 200-300 Kypaabl, onapapblH ouikTiri 20
M, an kenbip xarganapaa — 30 M XKeTTi.

MyaobikTapablH, epyi HOTXKeciHAe nanga 6onFaH cengid kayinTinirii 6omkay 6akpinaHaTbIH
Taynbl ayaaHda opHanackaH rugpomeTteoctaHuusanap MeH bekeTTepAiH aknapaTblH nanganaHa
OTbIPbIM, CY XaHe TEPMUSANbIK pexxuMaepaiH kanbinTaH ThiC aybITKyNapbliH aHblKTayFa Herisgenegi.
Maunangbl cen kayniHiH 6enrinepi — 3-5 KyH iWiHge KofFapbl aya TemnepaTypachl, My3ablKTaH cy
arblHbIHbIH XOFapblnaybl. Hecepni xayblH-LwallbiHHbIH, cangapbiHaH nanga oonfaH cengi cen kayni
Gap aymakTa TOMbIpaKTblH >XWHaKTanyblH, atMocdepanblk XayblH-LalblHHbIH AMHAMUKACbIH
aHbIKTay )XoHe 3epTTey XaHe onapablH binFangaHybl kesiHae 6eTkennepain TypakTbinbIFbIH ecenTey
Heri3iHae XKy3ere acblpblnagbl.

CenpgeH kopray cengid, namga 6onyblH 6Gormkayabl XeHe apHambl ic-lapanap eTkidyai
KamMTuAabl.

Cen kayinTiniriHiH ©ormkamMbl cen afblHAApPbIHbIH, bIKTUMan cangaprnapbiH 6aranaymeH
asiktanagbl. byn 6aranay cen afbliHAAPbIHbIH LWbIFBICTAPbLIH, ONapAblH KO3fanbIC XblAaMAabIfbiH,
KaTTbl >XblHbICTApAblH LWbIFAPbITY KeneMiH, apHanbl aficTepMeH opblHAanaTbliH afblHOapAblH
TepeHairiH 6aranay HerisiHge opblHAanagbl.

CenpgeH Kopfay XeHiHgeri apHambl ic-luapanapra arpoopMaH-MennopauusnblK ic-lwapanap
XXoHe apHaWbl IMapoTEXHUKANbIK KypblnbiCTap cany xaTtagbl.

ArpoopmMaH-mMenuopaumsnblk ic-Luapanap Tonblpak NeH eciMAik XamblfFbiCbiH GekiTyaeH
Typagbl, atan antkaHaa, TonblpakTbl OEKITETIH XXoHE OHbl 9p0O3nNsaaaH KOPFanTblH OpMaH eKnenepiH
KaMmTuAabl.

ApHanbl rMapOTEXHUKAnbIK KypblnbiCTap-0yn cen KypaybllWTapbiH YCTay XXoHe CY afblHbIH
peTTey VYWiH Kbi3MeT eTeTiH BereTTep; KasaHLIyHKbIpfiap; Cen afblHblH apHanbl apHarnfaH cy
kabbingarbilTapra Oypy yLWiH x)acangbl apHanap. CenmMeH Kypecy yuwiH 6ereTrepai nanganaHyabiH
TOH Mbicanbl-AnmaTblgarbl cenre kapcbl 6ereTTiH Kypbinbicbl. 1973 xbinbl 6yn 6ereT KanaHbl KyLwwTi
cen TacKkblHbIHAH KopfFan, biIKTUMan anaTTbliH angblH angbl.

Abai o6nbICbIHbIH AKCyaT ayaaHbliHOA YW cen kayinTi ydackenep 6ap, onap: Kbi3bin-Kecik,
Kekxbip, YKaHTiken.

Kasipri yakpITTa TypakTbl €Ki Cy BekeTi XyMbIC icTenai:

1) Borac e3eHi-Kbi3bin-kecik aybiibl

2) Kapfrbiba e3eHi-AkcyaT ayblinbl

Ypxap aygaHeiHga KHau opHas, Ypxkap, Kycak, Kengi-MypaTt, Kektepek, Cabas, AKLOKbI
e3eHaepiHiH 6baccenHaepiHae XeTi cen KayinTi yyackenep 6ap.

KbI3meT kepceTineTiH ayaaHaa TypakTel 2 cy 6ekeTi )XyMbiC icTeng;:

1) Ypxap e3eHi — >KaHan aybinbl

2) Kycak e3eHi — Hayarnbl aybinbl

AKLLOKbI ©3€HiHiH anabbiHaa 3epTTenmereH eki Ne1,Ne2 mopeHo — cyacTbl kengepi 6ap.

KeknekTi aygaHbiHAa cen kayni 6ap yw ydacke 6ap:3apeuka, YnkeH-bekeH, MNMNprnobpaxeHka.

byn aygaHga TypakTbl 1 cy 6ekeTi XXyMbIC icTengi:

1) KeknekTi e3eHi — KeknekTi aybinbl

AymakTap MeH LwWapyalblifiblK HblCaHOAPbIH CeNn TacKblHAAPbIHbIH 9CEPIHEH KOpFay YLUiH
Martepuangbl ycrtayfa >XoHe >XWHaKTayfa, OHblH, TPAEKTOPUACHLIH ©e3repTyre apHanfaH apTypni
KOHCTpyKUMsAnapaarbl KOHbICKA KapCbl KypbinbiCTap KongaHbinagbl. Cenpepaid anabliH any eHe
onapablH KanbinTacy MyMKIHAIKTEPIH KO0 XeHiHAeri wapanap Tvimai 6onbin caHanagbl.

OKiHiwKe opan, 6yriHri KyHi 6apiH By3aTblH KOPKbIHBIWTLI afblHHBIH, Nanda 6onybiH 6omkay
MYMKiH emec. Fanbimgap Tek Kkan aygaHgapga 6etkenmnepgid biIKTMan KayinTi eKeHiH kepceTegi.
Taynbl anmakTapablH, TypfblHAAPbLI TYPFbINbIKTEI XXeprepiHae OpHaTbUfaH cen afblHO4apblHaH
KopfFayablH, CeHimginirine ymiTTeHea,.

Kopfay wapanapbiHa KOHbICTaHyFa KapCbl MHXEHEPIIK XXaHe rmapoTexHUKanbIK KypblnbicTap
cany xartagbl.

Cenre kapcbl KypbinbiCTap Cen afbliHAapbiHA acep eTy cunatbl GoMblHWa cenpeTTeyLui,
cenekumnsanblk, cengepai TeXXenTiH XXoHe ceneTpaHchopmauuanayLwbl 6onbin GeniHes;.
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MyHOan KypbinbiCTap KopranaTtbiH HblCaHOapAbl XKOfapbl Cen LWbiFapblHAbINAPbIH yCcTayfa,
Cen afblHblH HblcaHAapAaH anbicTaTyfa, COHOaW-aK HblCaHObl Cen afblHbIHbIH COKKbl 9CEpiHEH
KopFayfa apHarfaH.

Cen wblFapblHAbINapbIH ycTay 6ereTrep Hemece KasaHLUYHKbIprap KypbinFbICbIMEH Xy3ere
acblpbinybl MyMKiH. Tockaybingap TactaH, 6eToHHaH, TemipbeToHHaH, MeTangapAaH xaHe backa
MaTtepuangapgaH kopLuan TypaTtbiH TOpfibl KabbipFanap TypiHAE OpHanacTbipbiybl MyMKiH. Cen
GereTTepi cenpiH KaTTbl afbIHbIHbIH YIKEH K&NeMiH ycTan TypyFa apHanfaH. bereTTiH Tipek 6eTi Tay
OaypaiblHblH 6eTiHe nepneHgukynsp opHanacagbl. LWeringi  wyHKblpnap cen  afblHbIHbIH,
XblNAamMabiFbIH TOEMEHOETEAI.

KapananbiM KypbifibiCTapabl atan eTCceK apbiKTap XXaHe Teppaccanap »aTkbidbinagbl. ApbIK
kengeHeHiHeH 10 acnanTbliH kenbey OeTkevnepae opHanacagbl. 10-gaH 30°-ka AewiHri Tik
OeTkennepae eHi 3,5-4 M caTbinbl Teppaccanap opHanacTbipbinagpl.

XanbIKTbl cengid 3apaantapblHaH Kopfay YLWiH angbliH any wapanapbl ga kabbingaHagpl.
MyHaan ic-apanapfa MblHanap xartagbl:

— cen kayni 6ap ke3eH bacTtanfaHfa AeniH MOpeHanblK Kengepre Kopis apHanapblH OpHaTy
XXOHe Tay KenaepiHeH cyabl angblH ana arbl3y;

— KapablH epy XblnaamablFbliH peTTey apKbinbl cengin cy kypamgac 6eniriH azanTy.

benrini Gip >xepnepde kapadblH Te3 epyiH Te3geTy YLWiH aTanFaH keprepre kap
YKaMbINFbICBIHbIH YCTIHE KOMIP LWAaHbIH, Kyre, Kynai lWwally apkblinbl Kon xeTkisineai. byn tosangaHraH
Xepnepae kapablH epyiH 15-20 kyHre Tesgetesi, an cyablH Xannbl 6eTki aFblHbl OHbl a3 Menwepae
Tery apkbinbl asasiabl. Afall OTbIPFbI3y apKbibl TaynapabliH 6aypanbiHAa XXepAi HblFanTy.

KaxxeT GornraH »arganga xanblkTbl KayinTi aydaHgapgaH KynaktaHgblpy )KoHe 3Bakyauusanay
XyMeci ybiMaacTbipbinagbl.

Kypecygain, 6enrini 6ip agictepiH kongaHy cen 6accewnHiHiH, anmakTapbIMeH aHblKTanaabl.

KypbinbicTapablH, CaHbl MEH Kypambl >k00aMeH aHblKkTanagbl XoHe KopranaTblH
HblCaHO4apAblH MaHbI3abiNbiFbiHa OaknaHbICThI.

Erep on Gapnblk ke3eHaepae xaHe Gapnblk anmakTapga: KanbinTacTblpy, TPAH3UT XXaHe
Tycipy ammakTapblHOa KelwleHAai Xyprisince, cengepmeH kypec Tuimai 6onybl mMymkiH. Cengid
KanbinTacy avMarbliHAa xep 6efepiH xocnapnay, ApeHaxaapabl OpHaTY, XXep YCTi XXaHe Xep acTbl
cynapbiH ©ypy, OpmMaH MenuopaTUBTIK >KyYMbICTap >Xy3ere acbipbiiagbl. TpaH3WT anmMarbiHAa
XapTblnan TOfFaH, ceneywlinep, afbiH XblgamMablfblH TOMEHAETY YLiH apHanapabl KEHENTY XaHe
7.6. Xacanagbl.

Cen kayni 6ap aynaHgapaa 6ornrFaH Kkesgeri kayinciagik wapanapbi:

1. Taynarbl xxargan Typanel 6acnaces xabapnapblH yaarbl KagaranaHbi3s;

2. Cen kayni 6ap 6uikTiKTe KaTTbl Hecep >xaya 6acTaca xbingam on XXepaeH Kayincis xxepre
bapy;

3. Cen TackbiHbiHa 50-70 M apTblIK XaKkblHOAMaHbI3.

4.Tik »xapTac neH kynama 6eTkengiH XaHblHa TOKTaMaHbI3, 6MTKEHI TACKbIHHbIH, COKKbICbIHaH
CbIpfbIMa MEH XapTacTblH OMbIPbINybl MYyMKiH;

5. Cen kayinTi aymakTapaa XXypreH kesge agamaapabliH apacbiHAarbl KalbIKTbIK KemiHae 20-
30 m Bony Twmic.

6. Cen TackbIHbIHbIH 6enriciH ce3reH 6oriaa e3eH apHacbliHaH KalbIFbIpak KeTin, Tay 6eTkeni
GoMbIHLWA MYMKIHAIMHLLE XXOFapbl KOTEPINiHi3;

7. Cen TacKkblHbl OTKEHHEH KEeWiH Cen XYPreH ©e3eH apHacbiHa TYCMNEHi3, eUTKEHi on
kanTanaHybl MyMKiH;

8. ApHara TeMeH TYCKEH Ke3e )XoHe OHbIMEH XXYPreH Kesae, acipece on-LUyHKbIpAaH aca cak
OonbIHbI3.
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OBECIMEYEHUE 3ALLUUTbI ABANCKON OBJIACTU OT CEJIEBOW OMACHOCTHU

B amol cmamebe onucbkiearomcs cesiegble nomoku — ocobasi kameaopusi 2uGporio2u4ecKuxX
y2po3, Komopsble npedcmassnisaom yepo3y Onsl XU3HU Yeroeeka. HanucaHo ghakmopbl u muribi
cenesbix Nomokos. [lpusedeHbl 30HbI ceneonacHocmu 8 Abalickom patioHe, ycrosusi 0ns cenel,
rpupoOHbIe chakmopabl, criocobecmeyroujue 803HUKHOBEHUI cesel. OH xapakmepu3lyemcs YKIIOHOM
pycna u mem ¢hakmom, 4Ymo 8 3agUCUMOCMU OM Hanu4usi 8 HEM PyCrI08bIX OMIIOXEHUU mMacca u
CKOpOCMb OBUXEHUS Cerie8020 Momoka rnoodeepXxeHbl U3MEHEHUSIM, a ceseg8ol Momok 0esumcs ro
cusne so30elicmeusi Ha CKIIOH U obbemy mpaHcriopmupyemol maccesl. [lpueedeH ripumep cerned,
npousowedwux e KasaxcmaHe. 3awuma om cenel eknovYaem 6 cebs npoaHo3uposaHue
B03HUKHOBEHUs1 cefniell U nposedeHue creyuasnbHbIX Mepornpusmud. [Moamomy o0603HayYyeHa
Heobxo0umMocmb  cmpoumersiscmea  3aWUmHbIX  COOpYyXeHud, ucronb3yeMbix — pu
npedomepaujeHuu cesnesbix NomoKo8, agposiecomennuopayuu U MeauopamueHbIX Mepornpusmusix,
0na crieyuarnbHbIX Mep 3awumbl om cened u creyuasibHbIX 2uOpPOMexXHUHYECKUX COOPYXKeHUU.
Takue coopyxxeHusi npedHa3Ha4yeHbl Ofis1 pasMeweHuUss 3auuuyeHHbIX O06BbEKmMo8 C 8bICOKUMU
8blibpocamu cersiesbix MOmMokog, Oris omeoda cersiegbiX MoOMmMoKo8 om 0bbekmos, a makxe Ors
3awumbsl  obbekma om 8o30elicmseusi ceniego2o romoka.Obo3HayeHa HeobxoduMocmb
rnnaHuposaHusi MECMHOCMU 8 30He cerieli, ycmaHo8Ku OpeHaxel, omeoda Mo8epxXHOCMHbIX U
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2pyHmMo8bIX 800, rnpoeedeHuUs fiecoMesuopamueHbIX pabom u mep besornacHocmu 8 patioHax €
puckom cesned.

Knroyeeblie cnoea: cenb; b6e3onacHOCmb;, MOPEHHOe 03epo; eudpomexHu4YyecKue
COOpYyXeHusi; ceriegoll MOMOK; eudporiocm; 2eosioeudeckoe cmpoeHue; cersnesol baccelH;
3awuma; pernbep.

B. Imamova’, A. Murzalimova,
Shakarim University of Semey,
071412, Republic of Kazakhstan, Semey, 20 A Glinka Street
“e-mail: bakimamova@mail.ru

ENSURING THE PROTECTION OF ABAY REGION FROM THE THREAT OF MUDFLOWS

This article describes mudflows, a special category of hydrological threats that pose a threat
to human life. Factors and types of mudflows are recorded. Mudflow hazard zones in the Abay
region, conditions for mudflows, and natural factors contributing to mudflows are listed. It is
characterized by the slope of the channel and the fact that, depending on the presence of channel
deposits in it, the mass and speed of movement of the mudflow are subject to changes, and the
mudflow is divided by the power of impact on the slope and the volume of the transported mass. An
example of mudflows that occurred in Kazakhstan is given. Mudflow protection involves predicting
the occurrence of mudflows and conducting special events. Therefore, the need for the construction
of protective structures used in flood prevention, agroforestry and reclamation measures for special
measures to protect against mudflows and special hydraulic structures is outlined. Such structures
are designed to contain protected facilities with high mudflow emissions, to divert mudflow away
from facilities, as well as to protect the facility from the impact of mudflow.The need to plan the terrain
in the mudflow zone, install drains, divert surface and groundwater, carry out forest reclamation
works and safety measures in areas with a risk of mudflows are outlined.

Key words: mudflow; safety; moraine Lake; hydraulic structures; mudflow; water station;
geological structure; mudflow basin; protection; terrain.
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LIbIFbIC KA3AKCTAH OBJIbICbl MEH ABAN OBJ1bICbIHbIH KOCINMOPbIHOAPLIHOA
OHAIPIETIH «K¥PT» ¥NTTbIK ©HIMIHIH TAFAMAbIK K¥HAObIIbIFbIH 3EPTTEY

AHOamna:. Makanada LLbirbic KazakcmaH obribicbl MeH Abal 0b61ibICkbIHbIH Xayarkepuiriei
weKkmeyrsni cepikmecmikmepi MeH Xeke Kocinkepnepi eHlipemiH «Kypmy» 6HIiMiHiH ¢bu3uka-
XUMUSINbIK KepcemKilumepiHiH Homuxernepi KenmipineeH.

Kypm — 6yn ep mypsi maramOapra demoeyiw pemiHde KOChliamblH XXoHe XeKe mamak eHiMi
pemiHde mymbiHblambiH amMbebarn awbimbiriraH Kyprak cym KblWKbiIObl 6HiMi. by natdarbl iwek
MUKpogbsiopacbiH  cakmayfa  biKnan —ememiH, ar3ara oOHal CiHemiH Makpo  XXoHe
MukpoanemeHmmepOdiH xakcbl Ko3i. OHiM 6ananap MeH epecekmep apacbiHOa maHbiMars XoHe
OypbIC mamakKmady eHimi pemiHOe YIKeH CypaHbICKa Ue.

OcnbiraH 6alnaHbicmbl KypmmbiH maraMObIK XoHe 6uonocusinibiK KyHObIIbIFbl MEH canachiH
3epmmey e3ekmi 60s1bin mabbinadsb.

3epmmeydiH wmakcambl — Lbirbic KazakcmaH o06rnbicbl MeH Abal  06sbICbIHbIH
KacinopbiHOapbiHAa eHAipinemiH «Kypm» yrimmbiK 6HiMiHIH maramObIK KYHObIIbIFbIH 3epmmey.

«Kypm» ynmmeIK 6HIMIHIH maramOblK KyHObINbIFbIH 3epmmey 6apbicbiHOa Llbifbic
KasakcmaH 0bsibicbl MeH Aball 0bsibIChbIHbIH Kernecidel XemeKwi cym KacinopbiHOapbiHbIH 3 myprii
KYpmbIHbIH bu3uKa-XuUMUsnbIK Kepcemkiuumepi (aKybi30biH, MalldblH, KyndinikmiH, biiFanobiH,
my30biH MaccarsblK yneci) aHbikmandsi: «llbirbic-Cym» kopriopayuscel» XKLIC, «baspamuoH
Ynav» XIIC, XKeke kscinkep P.I. lNempocsH. 3epmmeynep Pecel ®edepayusicel, Mackey
KanacbiHbiH PFA ®MBFM «B.M. opbamoe ambiHOarbl mamak xyteciHiH ®edepandbi fbiribIMU
opmaribifbiHOa» Xypei3inoi.

AKybI30bl aHbikmay Kbenbdarb adicimeH, malt — Cokcriem adicimeH, KyndiH MmaccaribiK yheciH
aHblKkmay — bakblnay cbiHamacbiH (825 + 25) 0C memnepamypada xary oadiciMeH, my30blH
maccarsblK YNeciH aHbIKmay — mumpumMempusnbIiK 80icreH Xypaisindi.

3epmmenemin Kypm yneinepiHdeai aKybi30biH MaccasnblK yrAeci opmawa ecerneH
33,910,4% Kypadbi (Hopmamuemik kepcemkiw kemiHOe 16,0%), 6yn aKybi30biH MayniKmik
KaxxemmiriieiH, an malobiH MaccasblK yneci opmawa ecenneH 13,8+0,7% Kypadbi (Hopmamusmik
kepcemkiw KemiHOe 12,0%) xeHe 6yn Kepcemkiw MmallbiH Gbu3uUOIO2USIbIK MaYIiKmMIK
KaxkemmirnieiH KaHarammaHObIpalbl. 3epmmerniemiH Kypm yneinepiHoeai birfandbiH MaccarblK
yrieciHiH menwepi spmypni, eeep «bagpamuoH» XKLLUC kypm enimi 12-13% Kypaca, KanFaH €Ki
KacinopbiH0a 25%-0aH 28%-ra OeliiH, 6y ocbl eHiMOepdiH Kenmipy dsepexeciHe 6alnaHbiCmbl.
3epmmenemid Kypm yneinepiHOeai ac mya3biHbiH Menwepi 4,11%-0aH («bagpamuoH» XKLLIC
Kypmbi) 8,8%-fa OeliH (lMempocsH XXK Kypmbi) (Hopmamusmik Kepcemkiw KemiHoe 2,5%)
Kkepcemkiwmepdi kepcemi. AC my3biHbIH HOpMadaH CalKec ayblmKybl MexXHUKarsblK HycKaynapobl
cakmamaymeH baliniaHbICmbI.

TytiH ce3dep: cym eHimOepi, Kypm, akybi3, Mad, KyndiniK, biiFanobiibiK.
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Kipicne

KasakcTtaH-¥nbl XKibek »onbl aymarbl apkbliibl 6TkeH engepgiH 6ipi, on reorpadusnblk xxaHe
KNnMmaTTblK >kaFgannapmeH Oipre e3iHiH OacTypnepiMeH, HerizaepiMeH, apeT-fypbinTapbiMeH
MBLEHU XaHe pyxaHun gamyabl angbiH ana 6enrineqi. ¥NTTbik Tafamgapga ap Typhi TaramaapAbiy
TaHfFaXanbln yrnecivi 6ap, onapabl anbiHgayFa epeklie MaH 6epinin, ata-6abanapbiMbl3ablH 6Mip
CYpy canTtbl cunaTTanfaH. Kasipri yakbiTTa O9CTyphi Ka3ak TaraMgapblH cakTayFa opTak MageHueT
neH wMypaHbiH Oip ©Oeniri peTiHOe ken keHin ©OeniHedi. ATan anTkanHOa, KasakTapablH
TamakTaHyblHAafFbl HEri3ri eHiMgep Kanmak, capbl Man, ampaH, cy3be, KypT XoHe T.6. CyT XoHe
alwbITbIfFaH cyT eHimaepi 6onbin Tabbinagbl.

KypTTbl (KypyT — TOXiK, KypT — ©36€K, KypT — Ka3ak, KOpT — Tatap, aK rypT — TYPiKMEH) exenri
payipaeH Gactan Gapnblk Kewneni Typki XanblkTapbl >KacafaH. KypTTbl gamnbliHAay ofiCiHiH,
epekKLeniriHiv, apkacbiHga 6yn eHiMai y3ak yakblT O0Mbl CakTayFa XXeHe asblk- TYIiK KOPbIH XWUHan
KotoFa MyMKiHAIK 6epeTiH. KypT Tek allbITbIFaH CyT eHiMi FaHa eMec, On Kypfak Xac ipiMLik 6onbin
Tabbinagpl, ONn Xxanblk apacbliHOa eTe TaHbIMar, acipece MeKkTen acbiHgafbl G6ananap MeH
xacecnipimgep TyTbiHFaHObl yHaTagbl [1, 2].

KypTTbl ganbiHgay OipHelle Ke3eHHeH Typaabl. bipiHLi ke3eHae awbiTKkbl MUKpoar3anapbiH
(TepMounbAi CYT KblWKbIAbI CTPENTOKOKKTapbl, 6onrap CyT KbllWKbiNAbl TasKwanapbl) kongaHa
OTbIpbIN, apanac (CyT KblWKbIAbl XoHe ChuPTTI) albiTy apKblfibl KalHaTbifFaH Mancbi3 Hemece
TyTac CYTTEH anpaH — epekwe OaMi MeH umici 6ap awbITbiIFaH CyT CYCbIHbl AavbiHAanagbl. EiHLwi
keseHae 24-30 carat Gombl aK MakTa MaTagaH )kacanfaH apHawbl KanwbikTa anlpaHHaH capbicy
afbi3blnagbl xxaHe cy3be anbiHagbl. Cy36e chipTKbl Typi OoMbIHLWA ipiMLUikke yKkcac, Bipak Aami, mici
)XOHEe KOHCUCTEHUUSCHI XafFblHaH eTe epekwe 6onagbl, on ipiMLWiK, Kanmak, Kiflerem »XeHe KblLKbIN
CYTTIH KacueTTepiH BipikTipeai.

YwiHwi ke3seHae cy3bere ac Ty3bl KOCbinagbl, apanacTbipbiiagbl, Wap Tapi3ai Hemece
conakLa niwidre kenTipinin, kenTipineai [3].

KypT-ic xy3iHoe Oy3binManTbiH, Ty34bl XOHE KbIWKbI1 OaMi 6ap »Kofapbl Kanopusinbl CyT
eHiMi. Knaccukanbik KypTTaH 6acka (cy36e >xaHe Ty3) oHblH BipHelle Typnepi 6ap. KypTTbl ganbiHaay
KesiHOe KOCbIMLIA MHIrpeauMeHTTep >Xui Kongadblnagbl. Mbicanbl, ybi3 CYTiH, ipiMLWiK Hemece YK
CbIpbIH KOCKaHAa, exiren MeH ipiMwik anbiHagbl. Exiren meH ipiMLUiK KypT eHiMAEpiHiH genukaTecTi
xeniciHe xaTtagbl. Kasipri yakblTTa ackek, Oypblil, capbiMcak xaHe T.6. gamaeyiwTep KOoCbiFaH
KypTTap weirapbinyaa [4].

KypT-TeHaecTipinreH aMUHKbILKbINAbIK Kypambl 6ap >xofapbl akybi3gbl (kem gereHge 16%
akybl3) awWbITbIfFaH CyT eHiMi [5]; on TpunTodaHFa, METUOHWUHIE XaHe Nu3uHre 6an, MuHepangpbl
3ANEMEHTTEP MEH AspyMeHAepAiH anTaprblikTan kypaMmbiMeH cunattanagbl. CoHAbIKTaH Byn eHim
Heri3ri pauMoHFa KocbiMLIa 6ona anagbl, NTKEHi Ka3ipri yakbiTTa XanbIKTblH KenLWiniriHiH, paunoHbl
MaKpO — X8HEe MWKPO3INeMeHTTep Kypambl GombiHLWIA TeHAEeCTipinMereH, acipece aHyapnapaaH
anblHaTbIH akybl3gapablH, keTicneywiniri 6ankanagbl [6].

KypTTbl KypfakK Typae TyTbiHaAbl, coprnafa epiTin Kkocagbl XaHe Adsmieyiw peTiHOe Oe
KongaHagbl, cankblH CycblHAAp AanbiHAay YLWiH cyda epiTin kongaHaabl [7].

KypTTbiH dumamka-xumusanblk kepceTkiwTepi (KasakctaH PecnybnukacbiHbiH, cTaHaapThl)
«KypT. TexHukanolk wapttap» KP CT 44-97 cankec 1-kecTeqe KepceTinreH.

Kecte 1 — KypTTblH (pr3MKa-XMMUSAMbIK KEpPCETKILUTEPI

KypT yLiH Hopma

KepceTkiw aTaybl Mannbl Maunbl emec
Ty3Obl | Ty3Obl eMec Ty30bl TY30bl EMEC
Kyprak 3aTka ecenterenge mangpiy 12 12 _ _
Maccanblk yneci, % kem emec
blnFangbiH Maccansbik yneci, % apTblk eMec 17 17 17 17
Ac Ty3blHbIH Maccanblk yneci, % apTblk emec - 2,5 - 2,5

3epTtTey makcatbl: LbiFbic KazakcTaH 06nbickl MeH ABai 06MbIChIHbIH, KaCinopblH4APbIHAA
eHaipineTiH «KypT» yNATTbIK ©HIMIHIH TaraMablK KyHAbUIbIFbIH - 3epTTey. 3epTTey XKyprisyaiH
MaHbI3abINbIFbl 6ONbIM, 3epTTeneTiH KypT yNrinepiH 3eptrey 6apbiCbiHAaFbl anbiHFaH 3epTxaHanbIK
aepektepai MEMCT TtanantapbIMeH canbICTbIpbIn, CTaH4APTKa cav eKeHAIriH ankobiHaay.
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MakcaTka XeTy YLiH Kenecigen MiHgeTTep opbiHAaN4bl:

— lWbiFbic KasakctaH obrnbicbl MeH AbBan obnbicbiHaarbl «KypT» YNTTbIK ©HIMIH  eHAipeTiH
KecinopblHOapAbl TaHAayablH, HerisaeMeci;

— KYPT OHIMiHIH Yy TYPiHiH dU3nKa-xMMUAnbIK KepceTkilTepiH (akybl3ablH, MangbiH, KynginikTid,
biNFangblH, TyY34blH Maccarnblk YNeciH) aHbiKTay.

3epTTey WapTTapbl MeH aficTepi

bi3 Weifbic KazakctaH obnbicbl MeH AGan 06nbiCbl 6OMbIHLLA KYPT ©HIMAEPIH OHAIPETIH ipi
KoCinopbIHAAPbIHbIH, Ti30ECiH aHbIKTaabIkK:

— «barpaTtnon» XXLIC ;

— «WbiFbic-CyT» kopnopauusack» XKLUC;

— XK MeTpocsH xaHe T.6.

Ipi kecinopbiHgapablH TisbeciH LWbiFbic KasakcTtaH o6nbicbl MeH Aban o6rnbickl O0MbIHLWA CYT
OHIMAEpPiH eHAipeTiH ipi kacinopblHAAPbIHbIH, iWIHEH X8HEe XeprinikTi TypfFblHAapAblH apacbiHaa
cayanHama Xypridy apkpifibl Tangan angblk. Byn kypTtapabiH Gapnbifbl keH caTbinbiMaa Kon
XeTimai, opTypni cayga HykTenepiHge, cynepmapkeTtepae xoHe Cemel  KanacblHbiH
©asapnapblHga caTbinagbl.

KypTTblH cCbiHamanapblH ipiktey KasakctaH PecnybnukacbiHbliH, «KypT. TexHukanbik
waptrap» KP CT 44-97 ctangaptbl 6onbiHWA xypridingi. CoiHamaHbl ganblHOay oHe dum3uka-
XUMUATBIK KepceTKilwTepai (akybl3ablH, MangbiH, KyNAinikTiH, binFangbiH, Ty34blH MaccarblK YreciH)
aHblkTay Pecen ®epepaumsicel, Mackey kanacbiHbiH PFA ®MBFM «B.M. NopbaTtoB aTbiHAafbl Tamak
XYMeCiHiH Penepangbl fbifibiIMy OpTanblfbl» akKpeaUTTeNreH sepTxaHacbiHAa Xyprisingi.

TaramblK KYHOBILIKTLI @aHbIKTay 84iCcTepi 2-kecTee KepCeTinreH.

KecTe 2 — OHiMHIH TafaMablK KyHOBUIbIFbIH aHbIKTayda KoNngaHblNaThbiH ChiHAK 84icTepi

AHbIKTanaTblH KepPCeTKILUTEPAiH aTaybl ©nwem Gipniri 3epTTey agictemeciHe HK
DU3NKa-XUMUSATbIK KBPCEeTKILLTep:
blnFangelH MaccanbiK yneci % MEMCT P 55063-2012
Ty3ablH Maccanblk yneci % MEMCT P 55063-2013
MawngblH, Maccanblk yNeci % MEMCT P 55063-2012
AKybI3ablH, Maccanblk yreci % MEMCT P 54662-2011
KynaiH maccanblk yneci % MEMCT P 51463-99

blnrangbiH, Maccanblk yreciH mydenes newidae kentipy agici apkbiiel MEMCT P 55063-2012
OolibiHWa aHbIKTangbl. Ty3ablH Maccanblk yneci turpumetpusnblk agicneH MEMCT P 55063-2013
OoribiHWa aHblkTangbl. MangbiH Maccanbik yneci Cokcnet agiciveH MEMCT P 55063-2012
OoriblHWa aHbiKTanabl. Akybi3ablH Maccanblk yneci Kbenbgans agiciveH MEMCT P 54662-2011
OoribliHWa aHbikTangbl. Kyngin maccanslk yneci 6akbinay ceiHamachklH (825 + 25) 0C Temnepatypaga
xary agicimeH MEMCT P 51463-99 6oibiHLIaA aHbIKTangpl.

3epTxaHanblK 3epTTeynepaeH anbiHFaH gepekrepai KasakctaH PecnyGnukacbiHbiH, «KypT.
TexHukanbik waptrtap» KP CT 44-97 ctaHgapThl TanantapbiMeEH CanbICTbIpbIngbl.

HaTtwkenep xaHe onapabl Tankeinay

3-kecTefe KypTTbliH, 3 TYPiHIH (U3NKa-XUMUANBIK KOPCETKILUTEPIH aHbIKTay HaTuXenepi
KenTipinreH.

Kecte 3 — KypTTbiH hmsmka-xummnsanblk kepceTkiwTtepi (M+m)

. . . «WbiFbic-CyT»
AHbIKTanaTblH kKepceTKiTep 3epTtTey apictemeciHe | «barpaTtnoH» «lMeTpocsH»
aTaybl HK YKLWC kypThbl KOPTIOPALIACKI» | e KypTbl
YKLWIC kypThbl
blnranabiH, Maccanolk yneci, % | MEMCT P 55063-2012 12,2+0,4 28,5+0,4 25,4+0,4
AKybI3[bIH Maccanblk yneci, % | MEMCT P 54662-2011 43,7+0,4 48,8+0,4 9,2+0,4
MawngbiH maccanbik yneci, % MEMCT P 55063-2012 28,6+0,7 11,2+0,7 1,5+0,7
Kynain maccansik yneci, % MEMCT P 51463-99 5,310,2 6,8+0,2 7,7+0,2
Ty3ablH Maccanblk yneci, % MEMCT P 55063-2013 4,1110,08 7,20+0,08 8,80+0,08
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YW eHAipyLWiHiH 3epTTeneTiH KypT ynrinepiHgeri buiFangblH, Maccanblk YreciHiH menwepi
apTypni, erep «barpatnoH» XKLWC kypT eHiMi 12-13% Kypaca, kanfaH eki kacinopbiHaa 25%-aaH
28%-fa gewiH, 6yn ocbl eHimaepaiH KenTipy AapexeciHe 6annaHbICTbI.

KypTTbl XaHyapnapAaaH anblHaTbIH akybl3bl Xofapbl (opTa ecenneH 33,9+0,4%) xxaHe malibl
xorapbl (13,8+0,7%) eHim gen caHayra 6onagb! [8].

3epTTeneTiH KypT ynrinepiHaeri akybl3oblH, Maccanblk yneci optawa ecenneH 33,9+0,4%
Kypagbl (HOpMaTUBTIK kepceTkiw kemiHae 16,0%), Oyn akybI3ablH TOYNIKTIK KaXXeTTiniriH, an MmanabiH
Maccanblk yneci optawa ecenneH 13,8+0,7% kypaabl (HOpMaTuBTIK kepceTkiw kemiHge 12,0%)
XoHe Byn KepceTKiw MangblH, U3NONOrMANbIK TOYMIKTIK KaXKeTTIiNirH kKaHaFaTTaHgblpagbl. AKybi3fa
XoHe MaunFa (PU3MONOrmnAnbIK KaXKeTTINIKTIH YCbIHbINFAH HOpMachkliHa cankec, «barpaTuoHy XKLIC
MeH «LWbiFbic-CyT» kopnopaumsack» XKLWC kypT eHimaepiHib, 100 r KyHOEniKTi akybl3fa xXeHe MaiFa
OEereH KaXeTTinikTi TonblkTah opbiHgangbl. Ocbinanwa, 6yn kacinopbiHOapAblH KYPT eHiMaepi
aKybI3blHbIH Kypambl O0OMbIHLLA aF3aHblH, 6CYi MEH AaMyblHA KaXXeTTi MaHbI3[4bl aMUHKbILLKbINAAPbI
Ker, KypaMblHAa XXaHyapnapAaH anblHaTbiH aKybi3ablH eaayip Menwepi 6ap Taramgapra xaTkbl3yra
6onagbl. An «MeTtpocaH» XK KypT eHiMaepiHaeri akybl3ablH, MangblH Maccanblk yneci HopmaaaH
TOMEH KepCeTKILLKE Me eKeHiH aHbIKTaablK.

[acTypni peuenTTepre cankec, KYpTTbl AanblHAAy Ke3iHOe HEri3ri )kxaHe MIHOETTI KOMMOHEHT
exenaeH-aK eHiMaeri biFanabinblKTbl TOMEHAETETIH KOHCEPBAHT peTiHAe apeKkeT eTeTiH ac Ty3bl
©onbin Tabbiagbl, 6yn MukpoardanapgblH, depMeHTaTUBTI ©enceHainiriH xxeHe onapablH kebetoiH
anTapnbikTan TemeHgeteai. Kyptrapgafsbl ac Ty3blHbliH, Menwepi 4,11%-g0aH («barpatuon» XKLIC
KypTbl) 8,8%-Fa geniH (MeTpocsaH KK kypTbl) kepceTkiwTepai kepceTTi. bisgiH onbiMbI3lwa, ac
TY3blHbIH, KypaMblHblH apTybl, acipece [leTpocaH XK kypT eHimaepiHae, eH angbiMeH, eHiMAi
AanbiHaay 6omMbliHWA GenrineHreH TexHukanblk Hyckaynapabl cakTamaymeH 6annaHbICThbl.

BuaHec ywiH ecki Tacingi kongany TniMmgipek: eHimae (KypTTa) ac Ty3bl HEFYPIbIM Kern 6onca,
cofyprnbiM on Tesipek kebeni xxoHe y3ak caktanagbl. COHbIMEH KaTap, KypT TYTbIHyLWbINapbiHAa
Ty34bl WamagaH TbiC TyTbIHYAbIH 3UsiHbI Typanbl 6inim XeTkinikcia 6onybl MymkiH. byn 6afbiTTa
aknapaTTbl TapaTy, enge kabbingaHraH HOPMaTUBTIK-KYKbIKTbIK akTinepAiH opbiHAanyblH 6akbinay
XoHe Ty3abl WamajaH TbiC TYTbiHyAaH (aF3afafbl CYMbIKTBIKTbIH, CakTanybl, Hecen onaapblHblH,
aypyblHbIH Aamybl) 6onaTbiH 6enrini natonorvanblk >xafgannapabli angblH anyfa blknan eTeTiH
Oacka aa wapanap 6onbiHWa 6enrini KeIaMeTTepaiH KbI3MeTIiH KywenTy Tanan etinegi [9,10].

KopbITbIHADI

KypT ynTTblK CYyT eHimi peTiHoe KasakcTaH xankbl apacbiHoa eTe TaHbiMan. LbiFbic
KasakcTtaH obnbicbiHAa xaHe Abain obnbicbiHAa €H Ken TaparfFaH XaHe caTyFa bonaTtblH KypTTapFra
«BbarpaTtunon» XKLWC, «Weifbic-Cyt» kopnopauumacel» XKLC, MeTtpocsaH XKK kypTTapbl xxatagbl.
3epTTenreH KypTTapaarbl ac Ty3blHbIH apTblk Menwepi, acipece lNMeTpocaH XXK-ge (HopmaTueke
KaTbICTbl OpTa ecenneH 3 ecefeH actam) OHbIH apTbhlK TYTbIHbIYbIHbIH, aF3afa ©enrini afbiMCbI3
acepriepi KOHTEKCTiHAe MaHpbI3abl MaHre ue. YXacecnipimgepaiH opta ecenneH 80,1%-bl KypTThbl
TYTbIHATbIHObIFBIH €Cenke ana oTblpbin, TYTbIHYWbINApAblH, AEHreniHge, COHbIMEH KaTap 6HiM
eHaipywinepdiH apacbiHga bipwama wapanap kabbingaHybl kaxeT. On ywiH XanblKk MNeH
eHAipywinep apacbiHAa ac Ty3blH WamMagaH TbiC TYTbIHYAbIH 3UsiHbI Typarbl CaHUTapnblK-aFapTy
XYMbICTapPbIH XXYPridy KaxeT, coHAan-ak eHiM eHgipiciH Gakbinayabl kamTamacbi3 €Ty KaxerT.
MemnekeTTik geHrenge ac Ty3blH TyTbiHyAbl asanTydblH TWiMAi LWapackbl ©HIMHIH MeriwepiH
KepceTeTiH MiHAeTTi TaH6anay 6onbin Tabbinagp!.

KypTTbiH TaFaMablK KYHObIbIFbI Typaribl anbiHFaH ManiMeTTep TaFaMHbIH, XUMUSTbIK Kypambl
KecTeciHe eHri3inyi keHe xanblKTblH TamakTaHyblH 6aFanay MeH Tangayaa KongaHbinybl Tuic.

OHiMai parbiHgay 6GapbicbiHOa OGenrineHreH TexXHOMOrusAnbIK HyCKaynbikTapdbl cakTamn
OTbIPbIN, eHIMAEr ac Ty3bl LWEKTENreH XaHe OHblH HOpManaHaTbiH Wwamanap weriHge (2,0-3,0%)
OonfaH xarganga, ynTTblk CYT eHiMi XXaHyaprap4aH. anblHaTbiH akybl34blH, MakpoarnemMeHTTepaiH
XXOHe acceHumangbl MMKpoanemMeHTTepaiH ke3i 6ona anagbl.
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WCCNEQOBAHME NUWEBOW LEHHOCTU HALMOHAIIbHOIO MPOOYKTA «KYPT»,
BbIPABATbLIBAEMOI'O HA NMPEANMPUATUAX BOCTOYHO-KA3SAXCTAHCKOU OBJIACTU
N OBJIACTU ABAU

B cmambe npedcmaerneHbl pesyrbmambl (hUu3UKO-XUMUYECKUX rokasamesel rnpodykma
«Kypmy», npousgodumoz20 moeapuwiecmeamMu C O2paHUYEeHHOU OmeemcmeeHHOCMb U
uHOusUByarnbHbIMU npednpuHumMamensamu BocmouHo-KasaxcmaHckol obnacmu u obriacmu Abadl.

Kypm — amo yHugepcaribHbIl KUCIOMOSIOYHbIU PodyKm, Komopbili Aobasnsom 8 kadyecmee
npunpassl 8 pasnuyHsie 6ntda u nompebnsaom kak omdesnbHbit nuuwesol rnpodykm. OH sensgemcsi
XOPOWUM UCMOYHUKOM Makpo- U MUKPOHYMPUEHMO8 8 5ie2koycgosiemoli Or1si opaaHu3ma ¢popme,
criocobecmesyrowum noddepxaHuto Moae3HoU MUKpoghriopbl KuwevHuka. [podykm nonynspeH
cpedu 0emcKo20 U B83pOC/I020 HacesleHuUsi U Mnonb3yemcsi 60/bWuM CripocoM Kak rpooykm
300poeozo numaHus [1].

B ces3u ¢ amum u3ydyeHue nuweesol u 6buosioaudeckol UeHHOCMU U Kadecmea Kypma
s1815emcsi akmyaribHou 3adayded.

Lenbto uccnedosaHus siensiemcs — uccriedogaHue nuwesol YeHHOCmU HayuOHarnbHO20
KucsiomornioyHoao rnpodykma «Kypm», ebipabambieaemoz2o Ha npednpusmusix BocmouHo-
KasaxcmaHckol obriacmu u obnacmu Abad.

lpu onpedeneHuu nuwesol UeHHoCMU HauyuoHanbHo20 podykma «Kypmy» O6biiu
onpederneHbl hU3UKO-XUMUYECKUE rokasamesiu (Maccosasi 0orsi berika, Xupa, 30/1bl, 8/1a2u, corsu)
8 3 sudax kypma Haubornee pacripocmpaHeHHbix npednpusmuli BocmoyHo-KazaxcmaHckol
obnacmu u obnacmu Abal: TOO «Kopnopauus «Bocmok-Monoko», TOO «bazpamuoH YnaH»,
WHOusudyanbHbil lNpednpuHumamerns P.I. [NempocsH. UccnedosaHus 6binu rnpoeedeHsbl 8
®edepanbHOM Hay4YHOM ueHmpe rnuuwjesotli cucmembl uMm. B.M. lopbamosa ®bHY PAH, 2. Mocksa.

Knrodyeenle crioga: KUCIOMOIOYHbILU rpodyKkm, Kypm, 6eroK, Xup, 3051a, enaeaa.
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THE STUDY OF THE NUTRITIONAL VALUE OF THE NATIONAL PRODUCT «KURT»
PRODUCED AT THE ENTERPRISES OF THE EAST KAZAKHSTAN REGION
AND THE ABAI REGION

The article presents the results of the physico-chemical parameters of the product "Kurt",
produced by limited liability partnerships and individual entrepreneurs of the East Kazakhstan region
and the Abai region.

Kurt is a versatile fermented milk product that is added as a seasoning to various dishes and
consumed as a separate food product. It is a good source of macro- and micronutrients in an easily
digestible form for the body, contributing to the maintenance of beneficial intestinal microflora. The
product is popular among children and adults and is in great demand as a healthy food product [1].

In this regard, the study of the nutritional and biological value and quality of kurt is an urgent
task.

The purpose of the study is to study the nutritional value of the national fermented milk
product "Kurt", produced at enterprises of the East Kazakhstan region and the Abai region.

When determining the nutritional value of the national product "Kurt", physico-chemical
parameters (mass fraction of protein, fat, ash, moisture, salt) were determined in 3 types of kurt of
the most common enterprises of the East Kazakhstan region and the Abai region: Vostok-Moloko
Corporation LLP, Bagration Ulan LLP, Individual Entrepreneur R.G.Petrosyan. The research was
conducted at the V. M. Gorbatov Federal Scientific Center of the Food System of the Federal State
Budgetary Scientific Institution of the Russian Academy of Sciences, Moscow.

Key words: fermented milk product, kurt, protein, fat, ash, moisture.
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TYWE ETIHEH XXACAJTFAH KAUTA K¥PbINIbIMOAIFAH LU¥XKbIK ©HIMI

AHOamna: Kasipei yakbimma KazakcmaH 63iH omaHObIK ©6HOipicmiKk emiMeH morbIK
Kammamachi3 eme anmalobl XeHe ocbiFaH calkec 0bsibiCmbIK omaHObIK WUKi3am pecypcmapbiH
i30ecmipy e3ekmi 6onbin mabbinadsbl. OcbkifaH 6alnaHbicmbl em myprepiHiH kKonda 6ap
pecypcmapbiH natidanaHy Kaxem. Tyle emiHeH xacanraH Kalma KypbliibiMOasiFaH WYXbIK
mexHoso2usicbl casiacbiHOarbl 3epmmeyrniep MeH o3ipremenepdi naltdanaHyObiH biKmMumMarl
Jondapel aHbIKmManobl. 3epmmeynep eHiMHIH KaxXemmi KypbiribiMbiHa, 0dMi MEH caracbiHa xemy
YWiH uHepedueHmMmep MeH KocnanapOblH OHMaAaU bl NpPonopuusapbiH aHbikmadobl. fbibimu
3epmmeyrnep WYXbIKmbiH 6HOIPIC MPOUECIH, COHbIH iwiHOe myle emiH Kauma KypbiribiMdayobl
JXaKcapmambiH XaHa o0icmep MeH mexHosnoausnapobiH OaMybiHa oKesnyi MyMKiH. Kalima
KypbinbimOaydbl  KypblibiMObIK — my3ywi  3ammapmeH  bipee  KondaHy  OylbiMOapObiH
opeaHosienmukarblK XXOHe KYpblbIMObIK-MeXaHUKalblK KacuemmepiH pemmeyee, eHAipicke
Oacmypisii mexHonoausinapda, 0alblH 6HIMHIH XUMUSIIbIK KypaMbIMEH WeEKMena2eH WuUKi3ammeal
mapmyfa, accopmumMeHmiH KeHelimyae, em wukisambiH eHOey mepeHOieiH apmmabipyra, dalibiH
OHIMHIH WbIfbiMbl MEH 6HAipicmiH peHmabensdiniaiH apmmaeipyra MyMKiHOIK 6epedi.

Tylie emiHeH XacarnfraH Kalma KypblribiMOanfaH WYXbIK MEXHOM0_USIChbIHbIH 3epmmey
Hemuxxenepi spmypri cananapda rpakmukarsnbiK KosidaHyObl maba anadbli. Tymacmad anraHda,
myde emiHeH XacasiraH Kalma KypbinbiMOarnFaH WYXbIK MEXHON02usiCbiH a3ipney 6olbiHwa
3epmmey Homu)xesniepiH npakmukaribiK natidanaHy eHimoepdi spmapanmaHObipyra, OeHcay lbiKmbl
JXaKcapmyfa XoHe XXaHa HapblK ceameHmmepiH daMmbimyra biknan emyi MyMKiH. Byn canadafbl
UHHOBAUUSINIbIK MEeXHOM02usiNibIK eHiM "mytie emiHeH Kalima KypbinbimoOarnfaH WyXbik" 60nadsbil.
LLyxbIK ©HIMIHIH OHmMaUlibl KypbiibiMbl MEH 09M2€ KOJ1 XXEemKi3y YWIiH 3aMaHayu mexHosoausinap
MeH adicmepdi KonidaHa ombipbinn Kalima KypbibivOanadsl. Tamak eHepkacibiH 0e myle emiHeH
Katima KypbinibiMOariFaH WYXbIK CUSKMbI UHHOBAUUSIbIK MEXHOM02usibiK ©HiMOI KorndaHyra
6onaldbi. byn eHim HapbiKma YCbIHbIIAMbIH WYXbIK MEH em 6HIMOEPIHIH accopmuMeHmiHiH 6ip
6eniei 6on caHanalkbl.

TyliH ce30ep: mytie emi, Kalima KypblfbiMOarnFaH WYXXbIK ©HIMOepi, WYXbIK canachkiHbIH
Kepcemekiwmepi, xaHa em eHimMi.

Kipicne

ArpoeHepKacinTik KeLleHHiH, eT enaey canacbl KasakctaH PecnybnukacbiHbIH, a3biK-TYIiK
GargapnamMacbiH wewyaeri MaHbi3gbl OyblH 6onbin Tabbinagbl, OHbIH anfblHa €T eHIMAEpiHiH
aCCOPTMMEHTIH efayip KEeHEeWTy, canacblH >X8He CON apKbibl Gacekere kabineTTiniriH apTTbIpy
MiHOeTi koubinFaH. KasakctaH PecnybnukacblHblH arpOeHEepKacinTiK KeleHiH gambityabiH 2021-
2030 xbinpapra apHanFaH memnekeTTik ©Oafgapnamachl aybifl  Wwapyalbibifbl  ©HIMAEPIHIH
cypaHbiCka ne Typnepi 6oMblHLWA XanblKTbIH (LK K&XETTINIKTepiH KamTamacbi3 eTyre, MakcaTTbl
3KCMNOPTTbIK casicaTTbl avkbliHOayFa barbiTTanfaH. ET eHgey canackl KP-ga Tamak eHiMaepiH eHaipy
KypbinbiMbiHAA 13,6%-Abl Kypanasl [1].

KasakctaH PecnybnuvkacblHaa ©HiMai XeHe acbiln TyKbiMAbl TyMe LapyallbinbifblH
AambiTyablH 2021-2030 xbingapra apHanfaH TyxblpbiMaamachl a3ipneHai. TyXblpbiMgamMa eHiMai
Man Lwapyalblfiblifbl 3KOHOMMUKACbIHbIH, 6ackiM OafbiThl peTiHOe TyWe Lapyallbilbifbl canacbiH
XKaHFBIPTY YLWiH KONannbl Xafgannap xkacayra, TabuFnM-KnMMaTtTblK )XOHEe 9KOHOMUKanbIK aneyeTTi
GapblHWa TOMbIK X8He YTbiMAbl NavaanaHyfa, OHblH CakTanyblHa biknan eTyre OafbiTtanfaH. ET
eHepkacibi KazakcTaH 9kOHOMUKAChIHbIH, OBMbICTarbl XKETEKLUI €T eHIMAEPIH OHAIPY CEKTOPNapbIHbIH,
Oipi 6onbin Tabbinagbl. ET eHepkacCibiHiH gamybl XanblKTblH, €T XXOHe XapThlfah €T eHiMaepMeH
KamTamacbl3 eTinin kenegi. ET eHimaepi eHaipiciHiH ecimi kyTinyge, Gipak aybinwapyalbinbik
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OHAIPICIHIH ecy KapKblHbl anTapnbikTah TemeH. bykin anem GonbiHWA €Ki Ky3 MUNNIMOH TOHHA €T
©HAIPICiH cypaHbIC BoMbIHLWIA apTThipyabl Tanan etegi [2].

bipkaTtap oTaHObIK XoHe WeTenaik fanbiMgapablH Tyne eTiHiH du3nka-XMmusnblk KypambiH
3epTTeyi Tyre eTiHae agaMHbIH TaMaKTaHybl YLWiH 6aprblk KaxkeTTi 3aTTap 6ap ekeHiH kepceTTi, on
Heri3ri KopekTik 3aTTapablH (akybl3gap, XaHyapnap mannapbl) kesi 6onbin tabbinagbl, onap e
OHTaWNbl caHblK KaTblHAcTa YCbIHbIIFAH XXaHe ajaM aF3acbliHa OHaW CiHipineai.

Tyie eTiHiH TaramablK KyHObbIFbI XOfFapbl, akybld Menwepi 18,73-19,52%, binFanabinbifbl
76,59-78,5%, mawnbl 2,1-2,77%. Akybiaga 6acka eTTepMeH canbiCTbipfaH4a MNPOSiMH MerLwepi
XOfapbl, Oyn goHekep TiHiHIH, Ken MefLwepiMeH >aHe TpuntodpaH, acnaparvH KblWKbIbl XaHe
TUPO3UWH AeHreniHiH TeMeHairimeH TyciHgipineai [3-5].

MepcnekTtnBanbl 6afbiTTapablH, Oipi €T eHiMAepiH eHAipy kanTa KypblinbiMaanfaH eHimaep
TexHonorusnapbliH Kypy 6onbin tabbinagel. byn macenemeHn Bonbwakos A.C., XXapuHos A.U.,
3abawTa A.l'., Kyapsawos JI.C., Jlunatos H.H., Poros N.A., YomaHoB Y.4., Pckengnes B.A.,Y3akos
A.M., banbonosa J1.K., Taeea A.M., TokaeB 3.C., Corday J.C., Huffman d.L., Mandigo R.Y.,
Seideman S.C. xaHe 6acka ga fanbimgapbl alHanbICKaH.

Toxipnbenik eHiMimai ganbiHgay 6apbiCbiHOA KENECi WukidaTTapabl KongaHblngpl: Tyhe eTi,
KyC eTi, TyMeHiH epkeLwl mawbl, 3iMbip yHTafbl, ac TaTbimaapabl MeH gamaeyiwTtep. CoHblH iWwiHae
CyMax [OoMOEYilliH >XoHe KaWTa KypbifbiMOarnfaH LWYXbIK KypamblH OannaHbICThIpFbIW peTiHae
3blFblp YHTafbl NanganaHblingbl. TYWEHIH epKeLli MaMaHgaHabIpbiFaH UMMYHObIK XKoHEe 3HOAOKPUHAIK
dyHKUMANapabl, CoOHAan-aK WenaiH katan XargannapbiHaa OHbIH aMmaH Kanybl YLwiH MaHbl34bl OCMO
peTTeywi pengi atkapagbl [5]. bByn man Koprapbl KopLlaFaH OpTa MeH KbICTbIH KaTan xafgannapbliHa
Oeniimageny XaHe Te3y YLWiH Tamak >XeTKifikci3 6onfaH ke3ge aHeprusira 6eniHyi MymkiH [6]. Tyne
Malibl, 8cipece Tyie epKeLliHae cakTanaTbhliH Man KyHapIbl xxaHe nanaansl. byaan 6acka, Tyre maibl
Owmera-3 man KbllkbinaapbiHa 0an, E BUTaMUHIHIH KaKCbl Ke3i XeHe KypamblHOa a3 KaHblKKaH
Marnap 6ap [7]. KanTta kypbinibiMaanfaH WYKbIK OHIMiHIH Oip gamaeyiwi peTiHge cymax anblHabl.

Cymax — exengeH XXepopTa TeHi3i eHipi MeH AdpurKaHbIH CONTYCTIK beniktepiHae apTypni
MakcaTTapAa navganaHbiniFaH acnasgblk gamaeyiw. KenbGipeynepi cymax cesi apab TiniHAgeri
«summag» Ce3iHeH LWbikkaH aen caHanabl [8]. OHbl ageTTe MapuHadTapfa Kocadbl, COHAaun-akK
Ty3ObIKTapAblH 08Mi MEH XOLU MICIH >XoHe KbILKbINbIH XakcapTy yLWiH nanganaHagbl. Kbi3bln-Kynrid
Tyc ©OepyiHe ©OannaHbICTbl CymaxTaH >acanfaH Oyumbimgap Oipkatap TaramgapiblH, CoHAIK
alekennepi petiHge nanganadbinagel [9, 10].

3bifblp YHTafbl — TaMak TanlWbIKTapbIHbIH, OMera-3 Mam KblLWKbINbl MEH aKybl3abiH 6an Kesi

©onbin Tabbinaabl. 3biFbIP TYKbIMbIHLIH YHTarbiHAA 21,8% akybi3 xoHe 42,7% Taramablk TanwbiKkTap
©onagpl, onap Kyblpy kesiHge TuiciHwe 20,3 xoaHe 40,50% peniH Temengenai [11].
Kanta kypbinbiMganfaH TexHomnornsnapablH —apThiKWbISbFbI-ipi  OYNLWbIKET  eTiHe  KaKblIH
opraHonenTukanblk KacuetTepi OGonMbiHWA yCakTanMaraH LWWKi3aT KypblbIMbIH KanWTa Kypy
MYMKIHAIM, SFHW KypbUbIMAbl KypanTblH KOMMOHEeHTTepai 6ip moHonutTi Genikke OipikTipy, on
KecinreH kesge Oipkenki niwiH meH enwemre ne 6onaabi.

3epTTey aaicTepi

Tye eTiH panblHOay TEeXHOMOMMACHIHbIH KanTa KypbifibiMOansaH ocepiHiH, Taramablk
KyHObIbIFbIHA  ©cepi  3epTTengi. Tynme eTiH TangaydblH HerisgemMeci oTaHOblK pPecypCTbiH
XeTicneywinirive GannaHbICTbl OBCTYpni emec LWuKi3aTTbl icke kocy ©6onbin Tabbiagbl. ET
LWMKI3aTbIHbIH, MaHbI3abl (PYHKLUMOHANAbIK KacueTTepiHe OHbIH bifiFanabl GannaHbICTbipy KabineTi
(bIBK), biFangel yctan Typy kabineti (bI¥TK), eTTiH man ycrtan Typy kabineti (M¥TK),
WbIPbIHABINbIFBI, HA3IKTIFi XaTaabl. ETTIH HefypnbiM MaHbI3abl PyHKUMOHANAbIK KacueTTepiHiH, Bipi
OHbIH cy BannaHbicTbipfbiw KabineTi (bIBK) — eT akybi3bliHbIH MMOBUIM3auusanaHFaH xaHe 6oc
blNFanabinbikneH G6arnaHbic gapexeci 6onbin Tabbinagbl. Cy GannaHbicThipy kabineti Gipkatap
dakTopnapMeH  aHblKTanagbl: KaHyapAblH,  KacblIMEH, blfan MeH MangblH, — CaHAbIK
apakaTblHacbIMeH, eT aBTOMU3iHIH TepeHairiveH, cakray LapTTapbiMeH, pH wamacbiMeH,
npoTenHaepaiH, caHbl, onapablH Kypambl MEH KacueTTepi, OHbIH iWwiHge MUodunbpunnisapnbik
akybl3gapAblH, Kypambl MeH epirilTik gapexeci [12]. XXaHa nickeH eTTiH cyabl yctan Typy kabineTi
(bI¥TK) OHbIH Ke30eH Lwonbin KoNAaHbyblH aHblKTangbl, OCblanwa TYTbiHyLWbINapAblH, OHiMAi
caTbln any HueTiHe acep eTegi. bI¥TK coHaan-ak TamakTbl TacbiMarngay, cakray, kanta eHaey XaHe
AanblHgay KesiHgeri ¢y WbifblHbIH aHblkTangbl. bI¥TK ilwiHapa aHbIKTanTbIH eTTiH, WbIPbIHAbIbIFLI 4a
MaHbI3gbl cunattama 6onbin Tabbllagbl X9He TaMaKTblH canacblHa acep eTedi, CoHgamn-ak
TeKkcTypafa pen atkapagb! [13].
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Mangbl yctan Typy kabineti (M¥TK) TexHonorusinblk engey kesiHoe mangblH, 6eniHyiHe
Kedepri KenTipeTiH peuenTTeri 6enokTbl NnpenapaTTapdblH, CaHbIH aHbikTangbl [14].
dusmKa-XUMUANbIK KOPCETKILLTEPI Keneci MeToaukamMeH aHbIKTanabl:

AKybI3ablH canmMakTblk yneci — MEMCT 25011-2017; MEMCT 23042-2015 6GombiHWa
MangblH canMakTblk yneci; KemipcytektepaiH canmakTtblk yneci — [lepmaHraHaToMeTpuAsbiK
apicneH; BapTtaHaH opiciveH bI¥TK, bIBK kepceTkiwTtepi [pay-xamma oagiciveH >xaHe MY¥TK
PedpaktomeTpuanbik agicneH; B gapymeHiHHiH kepceTkiwi MEMCT P 54635 2011 6onbiHwa, cyaa
epuTiH gapymeHgep M-04-41-2005 6onblHLA aHbIKTanbIHAbI.

Bbyn XyMbICTbIH, MakcaTbl ©CiMAiK LWMKi3aTTapblH nanganada oTbIpbin, Tyne eTiHEH kanTa
KypbinbiMAanfaH LWY>XKbIK OHIMAEPIH eHAIpy TeEXHONOrMAChIH a3ipney 6onbin Tabbinaabl. CoHAbIKTaH
OCbl ©HIMHiH, OMONOrMANbIK KACUETTEPIH 3EPTTEY XoHe Tyne eTiHEeH KanTa KypblnbiMAanfaH LWyXblK
OHIMAEPIHIH (UINKOXUMUSTIBIK, OpraHonenTrKanbIK KOPCEeTKILITEPIH aHblkTay 6ongbl.

3epTTey HaTUXenepi

3epTTey 6apbicbiHOA YHUBEPCUTETTIH, « TaMak Kayincisairi feinbiMu-3epTTey MHCTUTYThI» AK
«ATY» Gakpinay ynriciHiH TafaMmablK KYHAbISbIK KOPCETKILUTEPIH aHbIKTay YLWiH Tangay »Kyprisingi.
TyWe eTiHeH acanfaH kanTa KypblibiMaanfaH WYKbIKTbIH Oakbinay ynrinepi saeptrengi (1-kecre).

3epTTey GapbicbiHAa Gakbinay ynrici peTiHge cymax gamaeyil neH 3imbip yHTaFbl KOCbIFaH
KanTa KypbinbimaanraH Tyne eTi anbiigbl. bannam (BipikTipy) peTiHAe 3biFbIp YHbI KOCbinFaH. Cymax
AaMaeyilli akTMOKCMAAHTThl acepi 6ap ekeHairi kepceTingi [15].

Kecte 1 — Bakblnay ynriciH omsmkanblk-XMMUAIbIK 3epTTey HOTUXKECI

KepceTKing_p,u,i_l-l, aTaybl, enwem HakTbl Chinay agictepiHe HK
ipnikTepi HoTUXenep

AKybI3gblH, canmakTblK yneci, % 14,98 MEMCT 25011-2017

ManablH canmakTblk yneci, % 10,82 MEMCT 23042-2015
KemipcyTektepaiH canmMakTblk yneci, % 3,21+0,08 [lepmaHraHaToMeTpUsAnbIK 84ic

Opi kapan ynrinepain, Guonormansik kacneTTepi 3eptrengi. AHblkTaMma BoKMbIHLIA HaTUXeNnep
3epTTeneTiH Tyne eTiHeH >acasnfaH KaWTa KypbinbiMOanfaH LWYXKbIKTbIH — YHKUMOHANAbIK
KacueTTepiHe OHbIH binFangbl GannaHbicTeipy kKabineti (bIBK), binFanabl yctan Typy kabineTi
(bI¥TK), eTTiH mawn yctan Typy kabineti (M¥TK), WeIpbIHABINbIFBI, aHbIKTaNbIHALI (1-Anarpamma).

60,12 80,1

82

bI¥TK, % = bIBK, % = M¥TK, %

[unarpamma 1 — 3epTTeneTiH yariHiH dyHKUMOHanNAablK kKabneTiniri

HaTtwkenep 6onbiHwa 1-wi gvarpammaga TyrWe eTiHEeH XXacamnfaH kavWTa KypblnbiMaarnfFaH
WYXbIKTbIH  (PYHKLUMOHANAbIK KacUeTTEepiHiH KepceTKilTepiH 3epTTey HaTwkenepi 6ovblHWA
binFangbl 6annanbICTbIpy KabineTiHiH (bIBK) 6acbim ekeHi kepceTinreH.

CopaH keniH ynrinepaiH OGuonorvsanblk KacueTTepi 3epTrengi. AHblKTama OGoMblHLWA
HaTMXenep aHbIKTbINbIHAbI (2-guarpamma).

HoTmxkenep GomblHWA 2-wWi guarpamMmmaga Tyme eTiHeH acamnfaH KanTa KypbinbiMgarnfaH
LWYXKbIKTbIH Bronorvanbik KacueTTepi KepceTKilTepiH 3epTTey HaTwxkenepi OoMbIHWA binFangblK
canmakTblk yneci 60,12% nanbisra, kyprak 3attap 33,69% nanbid 6onabl. An KyngiH canMakTbIK
yneci 2,72% nanbi3ablk kKepceTkiw kepceTTi. KepceTkiwTepiH 3epTTey HaTwxernepi 6ombiHwa 100 r
©HiMre apHarnfaH Taxipnbenik ynriHiH prsmkanblk-XUMUANbIK KEPCeTKILTEPiH kepceTedi. B ToBbIHbIH
BUTAMUHAIK KypaMblHbIH HOTUXECI KepceTinreH (1-cyperT).
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[unarpamma 2 — 3epTTeneTiH ynrinepain kepceTkilTepi
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CypeTt 1 — Toxipubenik ynrigeri opymeHaepaiH Kypambl KOPCETKILLiHIH XpomaTorpaduschl

1l-cypeTTe [pOepymeHOepaiH Kypambl
ankpiHganfaH. CbliHaK MblHadawm xafgannapga Xyprisingi: Temnepartypa — 21°C, binFangbinblk —
61%. Tangay Temnepartypackl 30°C. KecTeHiH gepeKTepi KeCcTe HbiCaHblHAa KEeNTipinreH (2-kecte).

abcontoTTIK

Kecte 2 — [lapyMeHfiK KypaMblHbIH, KepceTKiLTepi

rpagyvpneyai

ecentey agicimeH

Ne | YakpbiThbl KomMmnoHeHT BuikTiri | Bacsbl CoHpbl | Aymarbl | KoHu, mr/n | KoHu, mr//100 r

1 | 5,055 B1 (tvamunxnopua) | 0,155 | 4,867 | 5,355 24,33 0,0094 0,157+0,031

2 | 6,082 B2 (pnbodnasuH) 0,382 | 6,015 6,477 35,37 0,011 0,183+0,077

3 | 7,300 B6 (MMpugoKcuH) 0,262 | 6,973 7,927 154,8 0,035 0,583+0,117

4 | 10180 | B3 (naxtoteH 0,662 | 10,025 | 10,340 | 69,2 0,053 0,883+0,177
KblILUKbIIbI)

5 | 13,055 | BO (HuKOTMH 0,227 | 12,292 | 13,292 | 36,16 0,007 0,117+0,023
KblILUKbIIbI)

2-KeCTeHiH, aepekTepi bonbiHwa B1 (Tvamunxnopug), B2 (pubodnasuH), B6 (nMpnaokcuH),
B3 (naHTOTEH KbIWwKbInbl), B5 (HUKOTUH KbIWKbIIbI) CUSKTbI BUTAMWHAEP TOObIHbIH HOTWXKECI
KepceTinreH. JkcrnepumMeHTTiK eHimae B1 (TnamunHxnopwua) 6akeinay eHimiHe (0,100 mr) kaparaHaa
1,57% ecere ecTi, B6 (nupnaokcuH) 2,5% ken.

fbinbiMK HaTUXKeNepAi Tankbinay

¥cbiHbINFaH Kocnanapabl kongaHy OynubikeT TanwblKTapbiHbIH, iCiHYiIHE X8He nepemMu3uns
MEeH 3HOOMU3WNS anmakTapbiHaa Gipkenki 6eniHreH ycak TYMIPLWIKTi akybl3 MaccacblHbIH Xanmnbl
MerLepiHiH XofapblnayblHa biknan eTTi. KoMnoHeHTTepai eHrisy dyHKUMOHanablK TeXHONOMMAnbIK
KacneTTepaiH XakcapyblHa, opraHonentukanblk 6aranayablH >KofapbinayblHa XaHe 6GakblnaymeH
canbICTbipFfaHda garblH OHIMHIH, WbIFbIMAbINbIFbIHLIH, 8-10%-Ffa apTyblHA 9KeNeTiHI aHbIKTangbl.
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Ocbl 3epTTeynepai Herisre ana oTbipbin, TyWe €TiHEH XXacanfaH KaWTa KypblUibiMaanfaH
LWYXKbIK 6HIMOEPIHIH TEXHOMNOMMACKIH KYHOENIKTI emMipae AanbiHAay YLWiH eHri3y YCbIHbIaabl gereH
KOpbITbIHAbIFA kenyre 6onagbl.

Ocbinaniia, 9KOHOMMUKanbIK TUIMAINIKTIH KEeTKINIKTi XKofapbl AEHremiH KamTtamachbld eTe
OTbIPbIM, OHbIH, Canackl MeH Kayinci3airiH apTTbipyfa biknan eTeTiH peuenTyparnblk KOMMIOHEHTTepAi
namnganaHa oTbIpbiN, KaWTa KypblibiMganfaH €T eHiMi TEXHOMNOrUsICbiH a3ipreyre OarbiTTanfaH
3epTTeynep 3amaHaym xaHe e3ekTi 6onbin Tabbinagbl.

KopbITbIHADI

AKybI3, Mai, biSiFan KypamMmblH, COHAan-ak TEKCTyparblKk napameTpriepai Koca anfaHgia, kanta
KypbinbiMaanfaH LWYXblK eHIMAEPiHIH u3nKanbIK-XMMUANbIK cunatTamanapbl TangaHgbl. Tyne
eTiHeH >KacarnfaH LWYXblK eHiMaepiHae akybl3 6eH MangbiH 6onybiHa Tangay Xyprisingi. AnbiHFaH
HaTWXKenep aKybl3ablH XXOFapbl 60MybIH Kyanangpipagbl, 6yn eHiMai TYThIHYLWbINAp YWiH TapTbiMAabl
eTeqi. Temip XeHe MarHum CusikTbl MUHepangbl 3aTTapablH Kypambl Garanangpl. Tyne eTiHeH
XacanfaH kanWta KypbinbiManfaH LWYKbIK eHiMAepi AeHcaynblKTbl CakTay YLWiH MaHbi3gbl
MUKPOSIEMEHTTEP ke3i 6onbin TabbinaTbiHbl aHblkTangbl. XKannbl anbiHFAH HaTWKenep Typaribl
TyWe eTiHEeH XacasnfaH KanTa KypblibiMganfaH LWYXblK ©HIMAEPIHIH, 93ipfIeHreH TEeXHOMOrMACHI
XKOFapbl hmamKanblk-XMMUANbIK cMnaTTaMmanapra ne gen KopbITbiHAbI XKacayFa 6onaapi.
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PECTPYKTYPUPOBAHHbIV KONBACHbIN MPOAYKT U3 MACA BEPBNIOOA
B Hacmoswee epemsa KasaxcmaH He Moxem rofiHocmblo obecrieyums cebs

ome4yecmeeHHbIM ﬂpOU3GOOCm66HHbIM MACoOM, U €8 coomeemcmeuu C 3mum  T1oUCK
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0meYecmeeHHbIX CbIPbEeBbIX pecypcos obracmu senssemcsi akmyarnbHbIM. B ces3u ¢ amum
HeobxoduMOo ucronb308ame UMEKWUECS pecypcbl 8uO08 Msca. BbisierieHbl 803MOXHbIe rymu
ucrnosib3o8aHus uccrnedosgaHuli u pas3pabomok 8 obracmu mMexHoOI02uU PecmpyKmypupo8aHHbIX
konbac u3 eepbritoxbeao Msica. MccrnedogaHusi onpedesnsaom onmuMaribHble fpornopyuu
UHepedueHmos u 0obasok Orisi JOCMUXXEHUS XKenaeMol meKcmypabl, 8Kyca U kadecmea npodykma.
HayuHbie uccrniedoesaHuss moaym npusecmu K paspabomke Ho8biX Memodos u mexHosioaud,
yrydwarouwux npoyecc npoudeodcmea Konbachl, 8K4as pecmpykmypusayuto msca eepbrooa.
lMpumeHeHue pecmpykmypu3zayuu 6 coYemaHuu CcO CmpyKmypoobpa3syrouwumu eewecmeamu
rno3eosisiem peaynuposams OpeaHOoNenmuyeckue U CMmpYyKMypHO-MexaHu4Yeckue ceolicmea
u3denud, npusnekams 8 rMPOU3800CME0 Cbipbe, 02PaHUYEeHHOEe mpPaduyUOHHbIMU MEXHOI02USMU,
XUMUYEeCKUM cocmagoM 20moeoll npodyKyuu, pacluupsimb accopmumMeHm, ygenudugeams 2/1y6uHy
rnepepabomku  MSICHO20  CbIpbS, M08biWamb ypoxaliHocmb 20moeol  rpodykuyuu U
peHmabenibHocmb npou3sodcmaa.

Pesynbmambi uccnedosaHuli mexHO02uu pPecmpykmypupogaHHbIX Konbac u3 Msca
eepbriroda mMoe2ym Halmu rpakmu4yeckoe rMpuMeHeHUe 8 pas/iuyHbix obriacmsx. B uersnom,
Mpakmu4yeckoe UCrosib308aHue pe3ynbmamos uccredosaHuli no paspabomke mexHomnoauu
pecmpykmypupogaHHbIx Konbac u3 msica eepbnoda moxem criocobecmeogame dusepcugbukayuu
MpodyKmos, yryqweHuUo 300p08bsS U Pa3sumurd HOBbIX CE2MEHMO8 pPbiHKA. VIHHOB8AUUOHHbLIM
mexHosioau4eckuM rpodykmom 8 amoli obracmu cmaHem "pecmpykmypupogaHHas Kosibaca u3
sepbnoxbeeo mMsca”". Konbaca pecmpykmypupyemcsi C UCMO/Ib308aHUEM CO8PEMEHHbIX
mexHoroaull U Memodo8 051 doCmuXXeHUsl ornmumaribHoOU meKcmypbl, U 8Kyca podykma.
lMuwesasi NPOMbIWNIEHHOCMb MaKXe MOXem UCr0o/1b308amb UHHOBAUUOHHbIU MEeXHOI02u4yecKul
npodykm, makoUl Kak pecmpykmypupoegaHHasi Koritbaca u3 eepbrnoxbez2o Mmsca. [aHHbIl npodykm
58/15€MCs 4acmbHK accopmumMeHma KonbacHbIX U MSCHbIX uddenud, npedna2aembix Ha PbIHKE.

Knroyeeble crnoea: wmsco eepbnioda, pecmpykmypupoeaHHble KorbacHble u30erius,
rokasameru Kkadecmea Kosibachl, ceexxasi MsiCHasi MPOOyKUUS.

Sh.Y. Kenenbay, Y.M. Uzakov, K.S. Khamza*, A.A. Kulimbetova
tAlmaty University of Technology,
050012, Republic of Kazakhstan, Almaty, Tole bi Street, 100
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RESTRUCTURED CAMEL MEAT SAUSAGE PRODUCT

At present Kazakhstan cannot fully provide itself with domestic production meat, and
accordingly the search for domestic raw material resources of the region is relevant. In this
connection it is necessary to utilise the available resources of meat species. Possible ways of
utilisation of researches and developments in the field of technology of restructured sausages from
camel meat are revealed. Research determines the optimum proportions of ingredients and additives
to achieve the desired texture, flavour and quality of the product. Research can lead to the
development of new methods and technologies that improve the sausage making process, including
restructuring of camel meat. Application of restructuring in combination with structure-forming
substances allows to regulate organoleptic and structural-mechanical properties of products, to
attract into production raw materials limited by traditional technologies, chemical composition of
finished products, to expand the assortment, to increase the depth of processing of meat raw
materials, to increase the yield of finished products and profitability of production.

The research results of the technology of restructured sausages from camel meat can find
practical application in various fields. In general, the practical application of the research results on
the development of restructured camel meat sausage technology can contribute to product
diversification, health improvement and development of new market segments. The innovative
technological product in this area will be "restructured camel meat sausage". The sausage is
restructured using modern technology and techniques to achieve the optimum texture and flavour of
the product. The food industry can also utilise an innovative technological product such as
restructured camel meat sausage. This product is part of the range of sausage and meat products
available in the market.

Key words: camel meat, restructured sausage products, sausage quality indicators, fresh
meat product.
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NCCNEAOBAHUE KAYECTBEHHbLIX XAPAKTEPUCTUK CbIPA U3 BEPBJTHOXXBEIO
MOJIOKA

AHHOmauusi. B nocrnedHee epemsi uHmepec K ripoussodcmey 8epbrioxbea0 MOsioka U
rnpodykmoe u3 Heeo 803poc briazodapsi e20 numMameribHbIM U 5ie4ebHbIM ceolicmeam, 8KIIYasl
Cbipbl U3 8epbI1t0Xbe20 MOJIOKa.

B daHHOM uccriedosaHuu bbina paspabomaHa mexHo102us Cbipa U3 He nacmepu308aHHO20
8epbrioXXbe20 MOJIOKa C UCMOoSIb308aHUeM Me30GhuribHbIX U  MepMOghuribHbIX 3aK8acOYHbIX
Kynbmyp. bbin usydeH cocmae eepbiioxbe20 MOJloka U e20 MUkpobuoroaudeckue rokazamesnu
beszonacHocmu. [anee 6biu  rpu2omoessieHbl MPU 3KcriepuMeHmarbHbiX euda cbipa U3
eepbrntoxbeao Morsioka, 20e Obi1 orpedernieH U3UKO-XUMUYECKUU cocmas, 8bIX00 Cbipos,
MUHeparsbHbIli cocmag U opaaHonernmu4yeckue rokasamesnu. Tak, codepxaHue maccoeol dosu
Xupa e uccnedyembix obpasyax cocmaensno om 25.45 0o 22,13 %. Maccosasi donsi cyxux
geujecmes 055 ecex obpa3yos Haxodunack 8 npedesnax 50,50-62,30%,; 30nbHOoCcmMb cocmasrssna
3,05-3,65%, a wmaccosass dons 6enkoe cocmaensna 17,49, 22,19% coomeemcmeeHHo y
KOHMpPOsbHO20 obpa3sua, cbipa C UCrob308aHUEM ME30GhUIIbHbIX U MePMOGhUIIbHbIX 3aK8ACOYHbIX
Kynbmyp. Bbixo0 ceipa sapbuposasics om 115,202/n do 137,98 a/n. MuHeparnbHbIl cocmas cbipa
u3 8epboxbe20 MOJIoKa rnokasarsl, Ymo 80 ecex obpasuyax npeobnadarom makue Makpo31eMeHMbl
kak Na, Mg, Ca, K, P. Takxe ece akcriepumeHmarbHble 06pa3ubi cbipa u3 8epbrioxbe20 MoJsloka
obnadarnu 8bICOKUMU OpaaHOoIenmuyecKuMu rnokasamesisimu.

Knroyeeble crnosa: 8epbiioXbe MOJIOKO, MEXHOJI02Usl Cbipa, 3aK8aCOYHbIE KyIlbmypbl,
8bIX00 Cbipa, Ka4eCmeeHHbIe XapakmepucmuKu.

BBepgeHune

KasaxcTtaH cnaBuTcs TpagmumsMu, 1 OrpOMHbLIMW CTEMNHBLIMKW NPOCTOPaMu, rae npeobnagaet
pa3BuTne BepbnogoBoacTBa ¢ AaBHMX BpeMeH. B KasaxcraHe HacumTbiBaeTcs okono 300 Teicay
noronoBbsi BepbnogoB nopoabl ApoManepos. Bepbntoxbe MOMOKO yXe AaBHO NPU3HaHO Gernbim
305T0TOM CTEMHbIX U MYCTbIHHbIX PErMOHOB, bnarogaps CBOUM LIEHHbIM NUTATENbHBbIM U NeYebHbIM
ceorctBaM [1]. A Takke aBnseTcsa HacToAWMM cynepgynooMm And opraHusma yernoseka [2]. U3
PYHKUMOHAmNbHbIX CBOWCTB BEpOSOXbEr0  MOSIOKa MOXHO  BblA€NUTb  aHTMOKCUOAHTHYIO,
Oronornyeckyto, NPOTUBOOMYXONEBYI aKTUBHOCTb U runoannepreHHocTb [3]. OgHako, Bepbntoxbe
MOJIOKO YHUKanNbHO TeM, YTO ero Hererko nepepabartbiBaTb B pasfvyHble MOJSIOYHbIE MPOOYKTHI,
KOTOpble XapaKTepHbl AN KOPOBbEro mMorioka. B Hem oTcytcTByeT [(-naktornobynvH u Hu3koe
coAepXaHue K-kasevHa, 4YTO 3aTpyaHseT nepepaboTky BepOnOXbero Morioka B pasnuyHble
MOJIOYHble NPoayKTbl [4]. MHOrMMK y4eHbIMU BbINKU yXXe uccnegoBaHbl CBOMCTBA BepbIitOXbero
MOJSIOKa, nepepaboTka Mosioka B MOrypT, HanuTku, colp [5]. Takke, OrpOMHbIA BKNag B HayvyHOe
pasBuTUE NO TeMe MOoMy4YeHUs cbipa M3 BepOnXKbero Monoka Obinn npogenaHbl yYyeHbiMu [6,7]
OblNNM  M3y4YeHbl TEXHOMOrMYyeckne CBOWCTBA, NapameTpbl CBepTbiBaHMA Monoka. [lepepadva
nabopaTopHbIX pPe3ynbTaToB, YXe OTHOCUTENIbHO MHOMOYUCIIEHHbIX M5 MPOMbILSIEHHOMO
mMacwTtaba, no-npexHemy HegocTtaTovyHa, OCOBEHHO Ans TakMx MpoAYyKTOB, KakK Cbipbl W3
BepOnoXXbero Moroka, u aTo TpebyeT AONOMHUTENbHBIX TEXHUYECKNX N SKOHOMUYECKMX aHanNn3oB
[8]. AkTyanbHbIM M 0O KOHLA HEe U3YYEeHHbIM CYMTaeTCd U 3(PPEKTUBHOCTL BNUAHUA CTapTEepPHbIX
KyNnbTyp Ha KOHEYHble CBOMCTBA Cbipa 13 BepbntoXXbero Moroka. [1oaToMy o4eHb BaXXHO NOHMMaHWe
pasnMYHbIX 3aKBACOYHbIX KyNbTyp AN AanbHenwen pa3paboTkun CbipoB 13 BepbnioXXbLero Mornoka.

Llenblo pgaHHOWM cTaTbn 4BRSieTCA MccnegoBaHue cbipa M3 BepbnioXbero Mornoka c
NCNONb30BaHMEM KOMOUHAUMA Me30MUNbHbIX U TEePMOMUITbHBIX 3aKBACOYHbIX KyrnbTyp Ha
KayeCTBEHHblE XapaKTePUCTUKM KOHEYHOTrO NpoaykKTa.

MeToabl uccnepgoBaHus. JInodunuanpoBaHHble BakTepuarnbHble 3aKBacOYHbIE KyNnbTypbl
cogepxanu kak mesodunbHble (Lactococcus cremoris, Lactococcus deacetylactis, lactobacillus
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plantarum), Tak 1 TepmodunbHble (Lactococcus lactis, lactobacillus helveticus, lactobacillus
bulgaricus, streptococcus thermophilus).

[na ceepTbiBaHNSA BepONIOXKbEro MOSIOKa MCMONb30Banu crneumanbHbIA XXUOKUA XMMO3WH
“Chy-Max M 1000” komnaHmm Hansen A/S (Xepcxonbm, [JaHus).

MoarotoBka Monoka. CBexee LenbHoe Bepbnioxxbe Monoko nopoasl C. dromedarius 6bino
nony4eHo M3 MecTHowm depmbl TypkecTaHckor obnactun. Monoko HemeaneHHo oxnaxganu u
BblaepXxXusanu npu Temnepatype 4 + 2°C.

Cbip 13 BepOnOXbEro Morfioka C WUCMNONb30BaHMEM ME30MUNbHBIX U TEPMOMUIbHBLIX
3aKBaCOYHbIX KynbTyp BblpaboTaH cnegyowmum obpasom:

Cblpoe MOMoko nogsepratoT dunbTpauuun, HarpesatoT 00 Temnepatypbl 32-34 °C ans
NCnomnb3oBaHNA Me30(UnbHOM KynbTypbl, U o 38-42°C ans Mcnonb3oBaHUS TepMogUnbHOM
KynbTypbl, BHOCAT 40% pacTBOp CONW KanbUUA U CMeCb Me30UNbHbIX UM TepMOMUIbHbIX
GakTepumanbHbIX KynbTyp, 4OBOASAT MOJIOKO A0 AOCTUXEHMsA KucnoTtHoctu Ph 5,8-6, 3atem BHocAT
MornokocBepTbhiBaowmun depmeHT Chy-max 1000 (CH Hansen, [JaHus) ua pacdeta 1 r Ha 1000 kr
MOJIOKa CKBaLLMBAtOT, NOSy4atoT CryCTOK, OTAENAT CbiIBOPOTKY, NOABEPratoT CaMonpecCoBaHuUIo, u
POPMOBaHMIO CbIPHOM TOMoBKK. [lonyyeHHyo CbIBOPOTKY HarpeBatoT go 85 -95 °C npum
HenpepbIBHOM NepemMeLluBaHnn. MpoBogaT Tennosyo 06paboTKy CbIpHbLIX FOMOBOK NepBOHAYasribHO
HaxoAMBLUMECS HA OHE YaHa A0 OOCTMKEHUSA UX MOBEPXHOCTU. 3aTeM rofoBKM CbipOB OXNaXaarT
Ha CbIpHOM CTOMe 1 CONAT B paccone, cogepxatiem 10% pactsop NaCl npu 20°C.

Coctae monoka. CogepkaHne Cyxoro BELLECTBa, Xupa, 305bl, OOLEro Konmyectea Cyxux
BELLIECTB, COMO, NakTo3bl M 6enka B obpasuax monoka uamepsinu ¢ nomolubto MilkoScan™Mars
(Oanng).

M3mepeHune pH obpasLoB chipa namepsnu ¢ nomoubio pH-metpa Hanna HI98103, roe pH-
MeTp Obin oTkanMbpoBaH C UCNOJTb30BAHMEM CTaHAAPTHLIX OydepHbIX 3HaveHui pH 4 n 7.

Mukpobuonorudeckne nmnokasaTenm 6Ge3onacHOCTM BepOMOXbEro MOJIoKa NPOBOAUU
cornacHo CT-32901-2014 «Monoko u MonodHast npoaykumsi. MeToabl MMKPOGMONOrm4eckoro
aHanusay.

CopepxxaHue benka B obpasuax cbipa onpeaensnu no metoay Keenbaansa cornacHo NOCT
P 54662-2011 «Cbipbl 1 cbipbl NnaeneHble. OnpegeneHne maccoBon gonn Oenka MeToaoMm
Kbenbgans».

CopepxaHue xupa onpegensnu cornacHo FOCT 5867-90 «Monoko 1 MonoYHble NPOAYKThI.
MeToabl onpeaeneHns xupa.

Cyxune BewiectBa koHTponupoBanu no NOCT 3626-73 «MOMNoKo 1 MOMOYHbIE MPOAYKTHI.
MeTogbl onpeaeneHnsa Bnarv u Cyxoro BellecTBay.

3onbHocTb onpegensnun cornacHo FOCT 15113.8-77. «KoHueHTpaThl nuwieBble. MeToapl
onpeaeneHns 30sbly.

lNony4eHHbIN Cbip B3BeELUMBaANIM C MOMOLLBI LMJPOBbLIX BECOBbLIX BECOB. Perncrpmnposanu
Bec obpasLa chipa 1 paccuMTbiBanu BbIXxod no gopmyrne:

Bbixog cbipa% = Bec cblpa/ Bec monokax100

OnpepgeneHne MuHepanbHOrO cocTtaBa onpegensnu ¢ nomowbio POM  (PactoBbivi
HW3KOBaKYMHbIN 3MNEeKTPOHHbIN MuKkpockon) JEOL JSM-6490LV(AnoHus).

OpraHonenTtnyeckyto oueHKy cbipoB nposogunu no 100 6GanbHom wkane, rge 10
KBannuunpoBaHHbIX 3KCNEPTOB OLEHMBaNM BKyC W 3anax cbipa (45), koHcucTeHuuwo (25),
pucyHok(10), uset Tecta (10) 1 BHewHwun Bng (10) B cootBeTcTBMM € Nelson and Trout, rae obuwas
oLeHka coctaBuna 100 6annos.

Pe3synbTaTbl n obcyxaeHus. lNepen BoipaboTKON Chipa NPOBOAUIIN (PUNKO-XMMUYECKNI
cocTaB BepbnoXXbero Monoka npeacTaBneHHbIn B Tabnuue 1.

Tabnvua 1 — PU3nKo-xmMMmmn4eckmne nokasarenm BepbnoXbero Mosioka

[MapameTpbl 3HayeHne BepbntoXKbEro MOoKa

XKupbl 4.,14+0,006"
Benkun 3,20+0,01
Jlakto3a 4,13+0,005
Cowmo 8,62+0,01
Cyxue BellecTBa 12,74+0,01

Touyka 3amepsaHus -0,531+0,001
Ph 6,43+0,011

*CpenHue 3HaveHus (xSD). pasHuua <0,05
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KoHTponupoBanu mukpobuonormyeckne nokasatenn ©0e30MacHOCTU NPUBEOEHHbIE B
Tabnuue 2.

Tabnuua 2 — KoHTponupoBanu MMkpobrnonornyeckne nokasateny 6e3onacHoCTu

PesynbTaThl
HanmeHoBaHne Hopma
nccnegoBaHns

KonuyectBo Me30mnbHbIX a3pOobHbIX 1
dakynbTaTUBHO-aHa3POOHbIX 4.5 x 105 KOE /cm3(r) 5 x 105 KOE /cm3(r)
MUKPOOPraHn3moB
MaToreHHas conopa, BKoYas He oBHapyeHb! OTeyT.
canbMoHenny
Comatunyeckme knetku, cm® (r) 9x104 7,5x105
AHTUONOTUKN He obHapyxeHbl He obHapyxeHbl

B monoke kKonnyectBO Me30MUNbHbLIX aldpPobHbIX W haKynbTaTUBHO-aHa3POOHbLIX
mukpoopraHunamoB (KMA®AHM) gomkHo 6biTe H 6onee 5 x 105 KOE/cm®(r), naToreHHast crnopa, B
TOM YuCre canbMOHeNbl AOMKHbI OTCYTCTBOBaTb, comaTuyeckme knetku cm® (r) He 6onee 7,5x105,
npucyTCTBME aHTUONOTMKOB HE LOMNYCKaEeTCA.

CornacHo aBtopam paboTtbl [9] y KpynHOro poraTtoro ckoTa CBepTbiBaHME MOSoKa
npovcxoanTt BbicTpee, NOCKONbKY MyLensbl Bernka kazemHa o4eHb Marbl No pasmepy 1 NpMBOAAT K
CBEpTbIBaHWIO B TEYEHNE KOPOTKOro nepuoga BpeMeHu, ogHaKko Bepbniokbe MOMOKO He obnagaet
TakMMn CBOMCTBaMU M3-3a Gonee HU3KOW KOHLEHTpauuW K-ka3ewHa, YTO Bbi3blBaeT TPYLHOCTU C
OOCTMXeHMeM ceepTbiBaeMocTu [10, 11]. A Takke BepOnioXXbe MOJIOKO 06nagaeT ovYeHb HU3KOM
TEPMOCTaAOMIBHOCTBIO NPY BLICOKUX TEeMMepaTypax n3-3a geHaTypaumm u ocaxaeHnsa benka [12,13]
N He NO3BOMSAIOT MMETb GOnbLIMA BbIXOA KOHEYHOro npogykta. OgHako UCnonb3oBaHWE CbIPOro
MOJIOKa, COXpaHAEeT HaTUBHbIE Genkn BepbnoXXbero Monioka 1 cnocobCcTByeT yBENNYEHUIO BbIXOAa
npoaykta. ®Pu3nko-xmmmdeckme napameTpbl CbIpOB C MWCMOMb30BaHWEM 3aKBACOYHbIX KyNbTyp
nokasaHbl B Tabnuue 3.

Tabnuua 3 — NokasaTenu nNony4eHHbIX CbIPOB 13 BepOOXKBErO MOJIOKa

O6paseu Knpsbl r/100r | Benkn r/100 r Cyxue o, | 30Mna,% | Beixog, /100 n
BewwecTa, %
KoHTponb 24,38 20,58 50,50 3,05 115,20
Me3opuniHeie 25.45 22.19 55 .18 3,21 137.98
KynbTypbl
TepmodunbHuIe 22.13 17.49 62,30 3,65 12453
KynbTypbl

CornacHo Tabnuue 3, cogepXxaHuMe MaccOBOW OONM Xupa B uccrnegyemblx obpasuax
coctasnsano ot 25.45 no 22,13 %. MaccoBas gons cyxmx BeLecTB s Bcex obpasLoB Haxogmnach
B npegenax 50,50-62,30%; 3onbHOCTb cocTaBndna 3,05-3,65%; a maccoBas gona 6enkos
coctasnsana 17,49, 22,19% COOTBETCTBEHHO Y Me30(UNbHbIX U TEPMOGUITbHBIX 3aKBACOYHbIX
KynbTyp.

CopepxaHne Bnarn coctaBuno 55,18% pana coipa C MCNOMb30BaHMEM ME30(UNbHbIX
KynbTyp, 3TOT pe3ynbTaT COOTBETCTBYeT pesyrnbTaTam, nonyveHHbiM Haider [14], koTopble
coctaBunu 55,64-58,8% ans cbipa 13 4YACToro BepOtoXXbero MOnoka, B TO BpeMS Kak 45151 KOHTPoNns
M 1N Cbipa C MWCMOMb30BaHNE TepMOMUIbHLIX KynbTyp OHO coctaBurio 50,50% u 62,30 %
COOTBETCTBEHHO.

Bonee Bbicokmin Bbixog cbipa (137,98 r/ 1 n) 6bin nonyyeH Ans Cbipa, U3rOTOBMIEHHOMO C
NCcNonb3oBaHMEM KOMBUHALMIA Me30MUNbHBIX KyIbTyp, NO CPaBHEHMUIO C CbIPOM C TEPMOMUITbHBIMU
kynetypamu (124,53 r / 1 n). C gpyron cTtopoHbl, Baig n coaBT. coobwmnu, 4To TepModuribHbIEe
3akBacku 6onee nonesHbl NPy NOAKUCAEHUN BEPONIOXKBLErO MOSIOKA, U ANS CrycTtka ns Bepbntoxbero
MOJSioKa pekomeHayeTcs Gonee BbiCOKasi TemnepaTypa NpPUroToBIIEHUS, YTOObI yrny4yllnTb BbIXOA
cbipa [15].

CopepxaHue bernka 3aBuceno oT Tuna 3akBacku, UCMONb3yeMon Ans NPOM3BOACTBA CbIpa,
YTO O3Ha4aeT, YTO CbIp, NPUrOTOBMEHHLIA C MUCNOMb30BaHNEM MEe30(UNbHbLIX U TEPMOMUIBHbBIX
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KynbTyp, 3HaA4YUTENbHO OTNM4YaeTcd Gonee Bbicokas LeHHocTb Genka (/100 r): 22.19 n 17.49
COOTBETCTBEHHO, 20,58 y kOHTpOMbHOro obpasLa.

3HaunTenbHO HM3Koe coaepkaHue 3onbl (2,65 r/ 100 r) Habnoganock B Cbipe Ha OCHOBE
BepOMoXXbero Mosioka, NPUroTOBIIEHHOM C MCMOSb30BaHMEM TepMOMUNbHOM KynbTypbl. Bonee
BbiCOKOe cogepxaHme 3onbl (3,21 r / 100 r) B chbipe, NPUrOTOBSIEHHOM C MWCMNOMIb30BaHNEM
Me30nnbHOM KynbTypbl. MHOrMe haktopbl MOryT 6bITb OTBETCTBEHHLI 3@ 9TV Bapuauumn 30f1bHOCTH
cblpa: Hanpumep, NpuYpoAa WHIPEAMEHTOB, MCMONb3yeMbIX B MpoLecce NPOU3BOACTBA Cbipa,
coeprkaHue 30sbl B UICNOSb3yeEMOM Cbipbe [16].

Kak nsBectHo ynoTpebneHne MOMOYHbIX NPOAYKTOB OCOBEHHO Cbipa CraBUTCH BbICOKUM
coaepXXaHnem MmHeparnbHbIX BELWECTB, T.K. Kanbuusa, marHus, docdopa, KoTopble NonesHbl Ans
OopraHuama Kak geTen, Tak B3poCrbIX 1 NOXUNbIX nogen. B gaHHoMm nccnegosaHum 6bin onpegernex
MUHEparbHbI COCTAB MCCNEeAyeMbIX ChIpOB Ha OCHOBe Bepbntoxbero Mosnoka. B tabnuue 4
npeacTtasneH MmHepanbHbI COCTaB CbiPOB HA OCHOBE BEPONIOXKbEr0 MOMoKa.

Tabnuua 4 — MyHepanbHbIM COCTaB CbIPOB Ha OCHOBE BepOoXKbEro Mosioka

HanmeHoBaHue O6pasupl cbipa, %/100r
arnemeHTa KoHTpornb MesounbHble KynbTypbl TepModunbHbIE KyNbTypbI
Na / Hatpui 7.35 7.04 7.61
Mg / MarHui 0.72 0.78 0.88
P / ®occop 16.85 17.17 15.70
K/ Kanui 0.32 0.28 0.43
Ca/ Kanbuun 26.15 29.19 26.55
S/ Cepa 0.42 0.37 0.65
Cl / Xnop 0.14 0.17 0.84
Total 100 100 100

Ncxops n3 tabnuubl 4 Obin onpegeneH MuHepanbHbI cocTaB B obpasuax CbipoB C
TepMOUNBHLIMA N MEe30(UNbHBIMU BGakTepuanbHbIMU KynbTypamu. A Takke B KOHTPOSIbHOM
obpasue. YposeHb Na 1 Mg npesbilarn B cbipax ¢ TepMOPUNbHBIMU KyNbTypamu Nno CPaBHEHUIO C
KOHTOpONeM 1 Me3odunbHbIMK KynbTypamm (puc. 1-3).

Cnektp 1

1 2 3 4 5 6 7 8 9 10 "
NonHaa wkana 5590 unn. Kypcop: 0.000 k3B

PucyHok 1 — F'mctorpamma MuUHeparnbHOro coctaBa U MUKPOCTPYKTYpa Cbipa 13 BEpOIItOXbEro
MOJSIoKa (KOHTPOIb)

Cnektp 1

1 2 3 4 5 6 7 8 9 10 "
NonHaa wkana 4698 umn. Kypcop: 0.000 k3B

PucyHok 2 — 'mctorpamma MnHepasnbHOro coctaBa U MUKPOCTPYKTYpa Chipa U3 BepbitoXXbero
Moroka (C Me3omnbebiMy KynbTypamm)
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1 2 3 4 5 6 7 8 9 10 11
MNonHaa wkana 4698 umn. Kypcop: 0.000 k3B

PucyHok 3 — F'uctorpamma MUHepanbHOro CoctaBa M MUKPOCTPYKTYpa Cbipa 13 BepOoXbero
MOJ10Ka (C TEpMOUNBbHLIMU KyNbTypamm)

YpoBeHb occopa M kanbuums nosbiwaeTcs y obpasua cbipa C Me30(UNIbHbIMK
3aKBaCOYHbIMM KyrnbTypamn, Torga Kak y o0pasuoB KOHTPOMBHOMO UM C  TepMOMrbHbIMK
3aKBACOYHbIMU KynbTypamu noHmxkaetca go 16,85 n 26,15 n 15,70 n 26, 55 cootBeTcTBEHHO. C
OPYro CTOPOHbI, YPOBEHb Kanus okasancs Hwke y obpasua cbipa ¢ Me30uibHbIMIU KynbTypamm
Mo CPaBHEHUIO C KOHTPONbHbLIM 00pa3uom-0,32, 1 CbIPOM C UCMONb30BAHUEM C TEPMOMUNBHLIMU
KynbTypamn-0,43.

OpraHonenTnyeckasi OUEHKa WCCreaoBaHUsl MSITKUX CbIpOB M3 BepOmMoXbero Moroka
OTNMYaeTCs NO BHELWHEMY BUAy, apomaTy, BKyCy 1 obLiemy BoCcnpuaTmMio o6pasuoB chipa 1 3a cyHeT
CBOWCTBA pasfnU4HbIX UCMOJIb3YEMbIX 3aKBaCOYHbIX KynbTyp. OpraHonentnyeckasi OLeHKa MArKMX
CbIpOB 13 BEpOIIOXbEro MOJfIoKa NpeacTaeneHa B tabnuue 5.

Ta6J'IVILI,a -5 OpraHonenqueCKaﬂ OUEHKa MArknx CcbipoB U3 Bep6mo>|<bero MOJIOKa

[MapameTpsbl KoadbdbumumeHT oueHmBaHna | KoHtponb | Me3sogunbHble | TepModurbHble
Bkyc 1 3anax 45 42 45 43
KoHcucteHumsa 25 24 23 24
PucyHok 10 10 10 10
LiBeT TecTa 10 10 10 10
BrewHun Bug, 10 9 9 8
CymmapHoe 100 92 96 94
3HayeHune

Ncxopga mn3 tabnuubl 5 Hanbonbwumn 6ann no BKycy u 3anaxy mmen obpasel cbipa C
NCNonNb3oBaHMEM Me30(UITbHbIX 3aKBACOYHbIX KyNnbTyp C gobasneHuem Ict planturum, Hanbonee
HU3KMM OKa3ariocb y KOHTpPOsibHOro obpasua. Paznnuuns Bo BKyce MOXHO OTHECTM K HEOTbEeMITEMbIM
CBOMCTBaAM Me30(UibHbIX W TEepMOMUIbHbIX 3aKBACOYHbLIX KyNbTyp B BbICBOOOXAEHUM
apoMaTUYeCKUX COEAMHEHWUN, TakMX Kak auaueTtun. [OuaueTun ecTecTBeHHbIM 00pa3om
BblpabaTbiBaeTCss MOMOYHOKUCMBLIMK BakTepusmun, u3 uuTpaTa npu COBMECTHOM OpoXeHuu c
nakto3om [17]. PUCYHOK 1 LBeT CbIpoB U3 BEPOOXbErO MOJIOKa BO BCeX obpasujax CoOOTBETCTBOBAI
KoadpbmumeHTy oueHnBaHns n coctasun no 10 6annos cooTBeTcTBEHHO. KpOme TOro, coegmHeHns
Takune BeLLeCTBa, Kak guaueTun u auetanbaerng, BO3MOXHO, CnocobCcTBOBaNM pasBuTUIO Y Cbipa
OTYETNMBbLIX TEKCTYPHbIX U BKYCOBbIX CBONCTB [17,18].

ChbIp, NONyYEeHHbIN C UCNONb30BaHMEM MEe30USbHbLIX 3aKBACOYHbIX KynbTyp, umen Gonee
HU3KMe Oannbl MO KOHCUCTEHLMM MO CPaBHEHUK C KOHTPOSIbHbIM 00pasUoOM U CbIPOM C
NCNONb30BaHMEM TEPMOMUITbHBIX 3aKBACOYHbIX KynbTyp. C Opyron CTOPOHbI, BCE Cblpbl M3
BepOnoXXbero Monoka obnagany Xopownm BHELWHUM BUAOM 1 umenm 9 6annos n3 10 no BHELWHEMY
BMAY.

3akno4yeHune

Takum o0pasom, uMcxoas M3 npeacTaBneHHbIX UCCNneaoBaHUMM ObiNo BbISBAEHO, 4YTO
nofnlyyeHme cbipa C WUCNOSMb30BAHMEM 3aKBACOYHbIX KynbTyp MOBbIWANM Ka4YeCTBEHHbIe
XapaKkTepuCTMKN CbIpOB M3 Bepbntokbero morioka. Tak, coaep)kaHue MacCcoBOM LONM Xupa B
nccnegyembix obpasuax cocransano ot 25.45 go 22,13 %.

MaccoBas oons cyxmx BeLwecTB Ansi Bcex 0b6pasLoB Haxogunack B npegenax 50,50-62,30%;
3onbHOCTb coctaBndana 3,05-3,65%; a maccoBas gona 6enkoB coctaBnsna 17,49, 22,19%
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COOTBETCTBEHHO Y KOHTPONbHOrO obpasua, cblpa C WCNOMb30BaHMEM ME30MUITBbHBIX W
TEPMOMUNbHBIX 3aKBACOYHbIX KyNbTyp.

Bbixog cbipa BapbupoBancs oT 115,20r/n go 137,98 r/n. MuHepanbHbIM COCTaB chipa U3
BepOnoXXbero Mosioka nokasan, 4To Bo Bcex obpasuax npeobnagatoT Takme MakpodfeMeHTbl Kak
Na, Mg, Ca, K, P. Hanbonee npunemnembimM Obin Cbip, MPUrOTOBIEHHbLIA U3 BEPOMOXKBErO MOMOKa C
NCrnonb3oBaHNEM ME30UITbHbIX 3aKBACOYHLIX KynbTyp, T. K. uMen 6onee Bbicokun Bbixod 137,98
r/n, 6onee BbICOKYO LeHHOCTb 6enka: 22.19 r/100 r, a Takke BbICOKMI ypoBeHb poccopa 17.17%
n kanbums 29.19%. Mo opraHonenTU4ecKnm nokasaTens BCe Cbipbl 06naganv BbICOKMMU OLLEHKAMU.
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TYUE CYTIHEH XXACANFAH IPIMLUIKTIH CAMAJbIK CUNATTAMAINAPBIH 3EPTTEY

XKakbiHOa myte cymiH xxoeHe 0daH xacasiraH eHiMOepdi eHOipy2e Oe2eH Kbi3bifyUlblfbIK OHbIH
maramObIK oHe eMOiKk KacuemmepiHe, COHbIH iWiHOe mytie CymiHeH acarsnfaH IipiMwikmepae
6atinaHbicmbl apmmebl.

byn 3epmmeyde wme3ogpunbdi xoHe mepmounsdi awbimKbl OaKkblidapbiH KofdaHa
ombIpbin, nacmeprsieHbezceH mylie cymiHeH xacasiFaH IipiMWIK mexHonoausicbl xacandel. Tyle
CYMIHIH Kypambl XoHe OHbIH MUKpObUOioausinblK KayincisOik kepcemkiwmepi zepmmerndi. Opi
Kapal myle cymiHeH IpiMwikmid yw maxipubenik mypi 0alibiH0anobl, oHOa ¢bu3uKa-XUMUsisIbIK
Kypambl, ipiMwikmepOiH WbiFbiMbl, MUHEPAsIObl KypaMbl XOHE op2aHoernmuKkarbiK Kepcemkiwmepi
aHbiKmarnobl. COHbIMEH, 3epmmesiemiH yrneinepdeeai maliObiH MaccarnbiK YiAeciHiH menwepi 25.45-
meH 22,13%-ra OeliH 60510bl. baprbIK yreinep ywiH kKammabl 3ammapdbiH mMaccarnsik yreci 50,50-
62,30% aparnbifbiHOa 60n0bi; Kyn 3,05-3,656% Kypalbi; an akybi30apObiH Maccarbik yneci 6akbinay
yneiciHoe muiciHwe 17,49, 22,19%, me3ogunsdi xeHe mepmoghunbli awbimkbl OaKblidapbiH
KondaHambiH ipiMwik 6ondbl. Tyde cymiHeH xacasiFaH IpiMWikmiH MuHeparnobl Kypambl 6aprbik
yreinepde na, Mg, Ca, K, P cuskmbl MakpoHympueHmmep 6acbiM eKeHiH kepcemmi.

TyliiH ce3dep: myle cymi, IpiMWIK MEXHOMNO_USIChI, auwbiMKbl 0akblidapbl, ipiMWiIK
eHimdiniei, canarnbik cunammamarnapbl.
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DEVELOPMENT OF CAMEL MILK CHEESE TECHNOLOGY AND RESEARCH
OF QUALITATIVE CHARACTERISTICS

Recently, interest in the production of camel milk and products from it has increased due to
its nutritional and medicinal properties, including camel milk cheeses.

In this study, the technology of cheese from non-pasteurized camel milk using mesophilic
and thermophilic starter cultures was developed. The composition of camel milk and its
microbiological safety indicators were studied. Next, three experimental types of camel milk cheese
were prepared, where the physico-chemical composition, cheese yield, mineral composition and
organoleptic parameters were determined. Thus, the content of the mass fraction of fat in the studied
samples ranged from 25.45 to 22.13%. The mass fraction of solids for all samples was in the range
of 50.50-62.30%; ash content was 3.05-3.65%; and the mass fraction of proteins was 17.49, 22.19%,
respectively, in the control sample, cheese using mesophilic and thermophilic starter cultures. The
cheese yield ranged from 115.20g/l to 137.98 g/l. The mineral composition of camel milk cheese
showed that macronutrients such as Na, Mg, Ca, K, P. predominate in all samples. Also, all
experimental samples of camel milk cheese had high organoleptic characteristics.

Key words: camel milk, cheese technology, starter cultures, cheese vyield, qualitative
characteristics.
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WCCNEQOBAHUE NHHOBALIMOHHOMN TEXHONMOIMMM KUCNTIOMOJIOYHOIO NPOAYKTA
C UCMNOJIb3OBAHUEM CbiIPbA ANA AETOKCUKALMUN KOHTOMEHAHTOB

AHHOmMauyusi: Cmambs eknadbieaem 8 (POKYC 8HUMaHUSI 803MOXHOCMU U MemoOUKU
UHmMeezpayuu 3HmMepocopbeHmMos 8 cocmas (i02ypmo8 C Uesbio M08bIWEHUST CrocobHocmu
op2aHu3mMa 8bI800UMb MOKCUYHbIE 31eMeHmMbI. Paccmampugaromcesi He MmOJsbKO Mepcriekmusbl
3MOo20 BHECEeHUs, HO U pa3nu4Hbie MemolObl €20 OCyuw,ecmerieHus, co30aeasi NMepcrekmueHbie
nymu Ona paspabomku byHKUUOHabHbIX MpodyKmMos, crocobcmeyrowux 0O0emoKcukayuu
opeaHu3ma. [JaHHoe uccriedosaHue rnpedcmasrisiem cobol He moribKo ekrad 8 obriacms nUUEsbIX
UHHOBauyul, HO U Omeem Ha akmyarsibHble 8bI308bl, C853aHHbIE C yPOBHEM MOKCUYHbIX 3/1IEMEHMOE8
8 OKpyXxarowel cpede, a makxe cmpeMrieHue K yrydueHuto 300poebs u briazonony4dus obujecmsa.
B pamkax QaHHo20 uccriedosaHuUsi paccMampueaemcsi  omeHuuasa  UcCrosib308aHusl
MOTUKOMIIOHEHMHOU cMecu cupora 6ospbiuHUKa U pAOUHbI, akmueupo8aHHO20 yaiid 8 kKayecmee
KoHmponsi u 6uonoauyeckass akmueHass 0obaseka Pomosum Kapduo e Kayecmee
3HmMepocopbeHmMos. 3Omu  HamypasnbHble  KOMMOHEHMbI HEe MOJbKO rpedocmassisom
9KOJI02UYECKU ycmouyueble eapuaHmebl, HO U obsiadarom romeHuuanoM yrayqduwumes Crnocobbl
8b1800a MOKCUYHbIX 3/IEMEHMOB8 U3 Op2aHU3Ma 4Yepe3 UHHOBAUUOHHbIEe MPOoOyKMbl, makue Kak
tocypmbl. Omom no0xod He MOJSIbKO 103eosisiem cHU3ume cebecmoumocms, Oernasi npooykm
b6oriee OocmyrHbIM, HO mMakKxXe akmueHO ecmpausaemcsi 8 3KO/I02UYeCcKyro napaduzmy,
npedocmassisisi 0meem Ha 8bI308bl Ha2py3KU Ha NPUPOOHbIe PeCYpPChl. MU KOMMIOHEHMbI, 835MbIe
U3 pasfiuyHbIX UCMOYHUKO8, mnodyepkusarom pa3Hoobpasue uccriedyembix eewecms U
OMKpbI8aOM B803MOXHOCMU Orid MOHUMaHUsi pasfuyuli 80 BHeceHuu U copbupyrowel
criocobHocmu. B amom KOHmMekcme, aHasnau3 rnekmuHcodepxalwux, rnopucmaix npodyKkmos
rnpedocmasrisiem yefiekameribHbIl 83271510 Ha UX nomeHyuarn e co30aHuu rnpodyKkmos, 2apMOHUYHO
codyemarowjux 3abomy o0 300posbe U omeemcmeeHHocmb neped npupodol. 3SOmom
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UHHOBAUUOHHbIU M0dX00 He mMosibKO ¢hopmupyem OCHO8Y 01isi hyHKUUOHAIIbHbLIX MPOJyKmMos, HO U
rnoddepxxueaem udero ycmolyueozo nompebrieHUss, 4mo Jdeflaem e20 B8aXHbIM WazoM 8
HanpaseneHuu 6ydyuezao brazonony4us u 3Kkosoaudeckol ycmouldusocmu

Knroyeeble cnioea: pomosum kKapoOuo, O60spbIWLHUK, psibuHa, 6bIe00 MOKCUYHbIX
3/1eMeHMos.

BBepgeHune

B Mype coBpeMeHHbIX BbI30BOB 3KOSTOMN 1 340POBbS, BONPOCHI CBA3aHHbIE C 3arpsi3HeHnemM
OKpyXatoLlen cpedbl CTaHOBATCA Bce 6Gonee ocTpbiMW. [MpOMbIWNEHHbIE MNPOLIECCHI, BKIOYas
ropHOAOOLIBAOLLYO N MeTanypruieckyto 4eAaTenbHOCTb, OKa3blBalOT CEPbE3HOE BO3AENCTBME HA
KauyeCTBO BOAHbIX PECypCoB, a Takke Ha MO4YBY, YTO, B KOHEYHOM UTOre, BRUSET Ha MPOAYKTbI
nMUTaHus, KOTopble yNnoTpebnaTca HaceneHneM. 3arpsasHeHne TaxXenbiMy MeTannaMmm, TakuMy Kak
CBUHEL, KagMWA W PTyTb, CTAHOBMTCA 4pe3BbldaiHO aKTyanlbHOM npobnemon Ansi 300pOoBbS
yernoeeka.

[nga 60pbbbl C BO3AENCTBUEM TOKCUYHbBIX 3fIEMEHTOBB Ha OPraHu3m WM UX NocreacTBuUaMuU,
HeobXoOUMO WCKaTb WMHHOBAUMOHHblE MeTodbl M peweHus. OOuH M3 TakMx nNoaxonoB —
NCNONb30BaHME 3HTEPOCOPOEHTOB. JHTEPOCOPOEHTbI — 3TO BELLECTBA, KOTOpPble CMNOCOGHbI
cBA3blBaTb W BbIBOAWTb M3 OpraHM3Ma TOKCUYHbIE 3fEeMEHTbl W  TOKCUYHbIE JIEMEHTHI,
npegoTepallasa nx abcopbunto 4Yepes KUWeYHMK. OTO MOXET ObiTb OCOGEHHO MONe3HbIM, korga
nogmn nogBepraTcs BO3OENCTBUIO 3arpsi3HEHHbIX NPOaYKTOB 1 BOAbI.

Mcxooa u3 9TOM HEOTNOoXHOW NOTpebHOCTM B 3almuTe 340pOBbsi HAaceneHusi, MOXHO
paccMOTpeTb BO3MOXHOCTb pa3paboTkM WHHOBAUMOHHBIX MNPOAYKTOB MNWUTAHUSA, TakUX Kak
KMCNOMOSIOYHbIE NPOAYKTbl ¢ gobaBneHneM aHTepoCcOpbEHTOB. OTU NPOAYKTbl MOryT CTaTb He
TONbKO BKYCHbIM NTAKOMCTBOM, HO U MOLLHBbIM MHCTPYMEHTOM ANSA AeTOKCMKALUM OpraHusma.

WHrpegueHTbl, cnocobCeTBylOWne OeTOKCUKauMuM, MOryT BKMYaTb B cebs npupogHbie
MaTepuanbl, TakMe KakK MeKTUH, KOTOopbi obnagaeT CrnoCOBHOCTbIO CBA3bIBaTb TOKCUYHbIE
anemMeHTbl. 10 CX0ACTBY C anbrMHaToM, NEKTUH U3 NIIOAOB N OBOLLEN MOXET UCMOMb30oBaThCH B
KayectBe aHTepocopbeHTa. Hanpumep, UUTPYCOBbIE OFPaHUYEHHOrO CpoKa XpaHeHus Ans
NpoM3BOACTBA NEKTMHA CTOAT ropasao MeHbLUE, YEM CUHTETUYECKME NOHOOBMEHHbIE CMOfbI, U NpU
3TOM obnagatoT 3Ha4YUTENbHBIM NOTEHLUMANOM 4SS CBA3bIBAHWSA MeTarsoB.

KucnomonouHble npoayktel € gobaBneHveM  3HTepocOopbeHTOoB, npenocTaBnsaoT
YHVKaNbHY0 BO3MOXHOCTb COBMeLWaTb MPUATHOCTb M MNonb3y Ansa 300poBba. OHM MoOryT 6biTb
AOCTYMHbIMN N 3hdeKTUBHBIMM criocobamMn  3aWMTbl OpraHmM3aMa OT BpedHbIX BO3OENCTBUN
oKpy>KatoLLen cpeabl U NoMoYdb B 6opbbe ¢ nocneacTBUsMn 3arpsi3HEHUS.

WccnenoBaHns KMHETUKM M paBHoBecusi Brocopbumm MoryT CoaencTBOBaTb CO3A4aHMI0
onTUManbHbIX POpMyNn NPOAYKTOB M 06ecnevnTb MakCMMarnbHy 3dEKTUBHOCTb AETOKCUMKaLUN.
Takune npogykTbl MOryT ObITb BOCTpeboBaHbl kak cpean 340pOBbIX NIOAEN, TaK U Cpean Tex, KTo
noaBeprca BO3AENCTBUIO 3arpsi3HEHHOW OKpyXKalowlen cpenbl U HyXaaeTcs B AOMNONHUTENbHOM
3awmTe Ang CBOero opraHnuama.

B ceeTe pacTtyLien npobnemMbl 3KOMOrMYECKOro 3arps3HeHnd, paspaboTka 1 NpoaBMKeEHNE
TakuxX NPOOYKTOB CTAHOBSATCS BaXKHbIM LLAroM B HanpaBfeHnn 3auTbl 34OpoBbAa U 6narononyyuns
Hawero obwecTtBa. CambiM 4ncTeiM ropogom KasaxctaHa 3a 2021 rog crtan ropog Ly B
YKambbinckon obnactu, a BOT cambiM rpsisHbIM — KaparaHga. o nokasatensim cmepTHocTv Ha 100
ThICSM 4YernoBeKk OT OonesHen OpraHoB AblXaHus, uwemudeckon 6onesHn cepgua U MHCYNbTOB
KaparanguHckasa obnacte nugupyet B Kazaxcrane [1].

Kak nokasbiBaloT nccrnegoBaHus, UMEHHO B obnacTtHoM LeHTpe — KaparaHae, oTmevatoTcs
TSDKENble 3KONOrMYecKmne ycroBusl.

Mcxooa n3 npuBedeHHON WHopmaumu cnegyeTt, 4To paspaboTka NpoayKToB MUTaAHWUS C
pobaBneHmemM 3HTEPOCOPOEHTOB SABNSAETCS akTyanbHOW 3ajayen, Tak Kak 3TO MOMOXeT B
03[0POBMEHNN HACENEHUS B YCNOBUAX HbIHELLIHEW 3KOSIOMMYECKON CUTyauum B CTpaHe M Mupe.
MonoyHokucnble NPOAYKThI, TaKMe Kak NorypT, kedup 1 TBOPOr, coaepKaT NPOBMOTUKM - MONe3Hble
MUKPOOPraHn3mbl, KOTOPbIE MOTYT OKa3blBaTb NOSMIOXUTENBHOE BNNAHME HA COCTOAHME KULLEYHUKa
N MMMYHHYIO cucTeMy. HekoTopble mMccnegoBaHus nokasbiBaloT, YTO NPOOMOTMKM MOTYT NOMOYb
ynyywunTb NULLeBapeHne 1 obnerdntb BolBedeHe TOKCUHOB U3 opraHu3ma.

MonoyHokucnble 6akTepun, cogepxawmecs B KUCIIOMOSIOYHON NpoayKUUN, UrpatoT posib B
HenTpanuM3auun BrUSHUA 3KONOrMYeckom OOCTaHOBKM Ha OpraHM3M YenoBeka, a Takke MOryT
cnoco6cTBOBaTh BbIBOAY TOKCMHOB M3 OpraHmM3Ma. 3TO AOMNOMHUTENBHOE 340poBbecbeperatoLlee
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CBOWCTBO KMCIOMOJSIOYHbIX NPOAYKTOB MOXET ObITb BaXXHbIM apryMeHTOM Mpu pacCMOTPEHUMN €ro B
KayecTBe npoaykTa, crnocobCcTBylolWero noggepXaHuio 340pOoBbS B YCNOBUSX 3KOMOrMYecku
HebnaronpuaTHon cpeabl. CpaBHEHME pa3nNUYHbIX COPOEHTOB NO X 4ENCTBUIO U B3aUMOAENCTBUIO
C MeTannamu npegoctasnseT BO3MOXHOCTb onpeaenuTb ONTUMarnbHbIA COCTaB Af1s JOCTUXKEHUS
NoOCTaBMEHHbIX Lenen. Kaxabin n3 aTnx copbeHTOB MMeeT CBOM YHUKamNbHbIE XapakTepuUCTUKN, N UX
NCMonb30BaHNE MOXET YCUnnUTb o6Lwmn achdekT.

Takke, ©Onarogaps  CBOEM  XMMUYECKOM  CTPYKType  aKTMBUPOBAHHbLIA  Yrofb
npevMyLLLeCTBEHHO afgcopbupyeT opraHu4eckme BellecTBa 1 Apyrue HenonsipHble coeanHeHns 13
ra3zoobpasHbIX MM XUOKMX MNOTOKOB. OTO AenaeT ero npeanodTuTenbHbiM MaTepuanom Ans
OYUCTKM NUTBEBOW BOAbI, TOPOACKNX CTOYHBIX BOA, M MPOMbILWAEHHbIX BOA. [MprHLMN M3roToBneHns
aKTUBMPOBAHHbLIX Yrien OCHOBaH Ha CEereKTUBHOM yaaneHun rpynn coeavHeHUn U3 maTtepuana,
N3roTOBMEHHOro n3yrnepoga. AT0 yganeHne JocturaeTcsa nyteM kapboHusaumm n/vnn aktmeaumm.
CunTaetcs, 4YTO aKTMBMPOBAHHbLIA Yronb MpeacTaBnseTr cobon ckeneT, COCTOSAWMA U3
B3aMMOCBSA3aHHbIX MUKPOKPUCTaNNTOB, COCTOSILLIMX U3 CPOCLLMXCS LIECTUYTOMbHbIX KOSeL, aTOMOB
yrnepoga. MacconepeHoC NpoMCXOAnUT U3 XUOKOW hasbl B LEHTP aKTMBUMPOBAHHOMO yrnd. JToT
npouecc NPoOXoauT B TpU CTaguu: BHewHsst anddysnd, BHYTpeHHAs anddysmna un agcopbums. B
3aBMCUMOCTM OT obnacTn NpPUMEHEeHWUs akTUBMPOBAHHbLIE YIrNW BbINYCKalOTCA B BuAE MNOPOLLKA,
MUKpO3epHa wnu rpaHyn. Pasmep Kaxgoro u3 3TUX aKTMBMPOBAHHbLIX Yriew BapbupyeTcs B
3aBMCMMOCTM OT T1MNa akTUBMPOBAHHOIO yrns [2].

B Tpyae [3] 6binu BbiOpaHbl hpykTOBLIE MaTepmarbl, TakMe Kak Legpa IMMOoHa, anenbCcuHa,
rpevingpyTa, s6no4Has Koxypa, a6novHas cepaueBuMHa W KOXWUUA BUHOrpaga, M3-3a BbICOKOro
cogepxaHus nektuHa. Matepuansl Obinv BbibpaHbl U3-3a X 00pa3oBaHus B 6OMbLUNX KONNMYECTBAxX
B npouecce nNpov3BoacTBa OpyKTOBbIX COKOB M BUHA. PpyKTOBbIE MaTepuansl Obinv CylleHbl npu
Temnepartype 38-40°C B KOHBEKUMOHHOW neun. Koxuua BMHOrpaga nposiBuna camyl BbICOKYH
CNocOoBHOCTbL MOrMoLEeHMs MeTannoB cpeau Martepuanos, 6oraTbix nektmHamu, coctasnss 1,20
meq/g. CtabunbHOCTb MaTepmnanos, 0COOEHHO NPU KOHTAKTe C pacTBOpPOM kagmus npu pH 5, 6bina
pelarowmm daktopom npu Bbibope MaTtepuanoB ANA  ganbHenwmx uccnegoBaHun. [Ons
Ovocopbumm kagmus Haubonee NOOXOAALLMMU OKas3anuCb KOXypa LMTPYCOBbIX, obnagawouias
BbICOKON CTabuNbHOCTBIO M XOpOoLKUM nornoweHeM. PaBHoBecne B cucteme JOCTUraetcs B
TeyeHue 30-90 MUH, B 3aBUCMMOCTM OT pasMepa 4YacTuu, C OrpaHMyeHusIMM MaccoobmeHa npwu
YMEHbLUEHM pa3smepa YacTuu. ITU pesyrnbTaTbl NPeoCTaBnsaoT LEHHYIO MHAOPMaLMIO U MOTyT
NCcnonb3oBaTbCA ANS ONTUMU3aumnm coctaBa copbeHTa n ycnosun 6uocopbuumn B uensax yaaneHms
TOKCUYHbIX 31IEMEHTOBB.

WccneposaHne npeactasnsieT coboM  MHHOBAUMOHHBLIM - B3rMS4 Ha  B3aMMOCBA3b
MUKporpasuTaumm n 6nocopbLmm TOKCUYHbBIX 31IEMEHTOBB, OCYLLIECTBIEHHbIV Ha NpumMepe bakTepui
Lactobacillus, B wactHocTu, L. acidophilus. Ha ocHoBe GoratctBa nenTMaoriMkaHOB U TENXOEBOM
KMCIOThl B KNETOYHbIX CTeHkax Lactobacillus obHapyxmBaeTcsa ux Bblgatrowiascs agcopobumnmoHHas
CMOCOBHOCTL K TSXKENbIM MeTannam.

OKCnepuMeHTanbHbIN NOAX04 BKMYaeT B cebs nsyvyeHme BO30enNCTBUS MOAENMPOBAHHbIX
YCMOBWI MUKpOrpasuTauumn n npeasapurtenbHon obpaboTkn Ha aaresmBHble CBOMCTBA NPOBMoTHKa,
a Takke ero cnocobHocTb BuoymaneHus metannos, Takux kak As, Pb, Hg n Cd. OT1oT noaxoa
nepBoHayanbHO yadensieT BHUMaHWE HeOoCTAaTOYHO uccregoBaHHOM obnactu  BRAUSAHWUS
MUKPOrpaBmUTaLUMOHHbIX YCroBui Ha 6uocopbumio, nogyepkuBasi BaXXHOCTb AOMOSHUTENbHbIX
nccnegoBaHUM B 3TOM HarnpaereHUm.

Takke paccmaTtpuBaeTcs BONpPoOC CTabunbHOCTM KomnnekcoB L. acidophilus-TokcuyHble
3NeMEeHTbl B YCMOBMUSX, WMUTUPYIOLWMNX KENYAOYHO-KULIEYHBIN TpakT. 3OTO  YHUKanbHOE
nccnegoBaHue npegocTtaenseT nepsble OaHHble o] BO3MO>XHOM BO34eNcTBun
MMUKPOrPaBUTALNOHHbBIX YCMOBUIA Ha 6GMOCOPOLIMIO TOKCUYHBLIX SFIEMEHTOBB, YTO MOXET UMETb
Ba)XkHble NOCNeACTBUS ANS UCMOSb30BaHUA NPOBUOTMKOB B SKONTIOrMYECKON YMCTKe cpeapl [4]

WccnepoBaHnda, nNpoBedEeHHble  MOAYEepPKMBAKOT  MOTEHuManbHyld  3EKTUBHOCTb
npobuoTukoB B OmoyganeHnn pasnnyHbiX TOKCUMHOB, TakUX KakK MWKOTOKCMHbLI (naTynuH [5],
adnaToKCKHbI [6], OXpaTOKCUH [7], (DYMOHU3UHbI, 3eapaneHoH, 4e30KCUHNBANEHON), LMAHOTOKCUHBbI
N TOKCUYHbIE 3NEMEHTbI (PTYTb, CBUHEL,, KAAMUIA, MbILWbSK, MeOb, LIMHK, XPOM U xeneso) [8].

MpoBMOTUKM OEMOHCTPUPYIOT CMNOCOBHOCTb K OeTOKCMKauuu MNpoAyKTOB MUTaHWUS C
NCNONb30BaHMEM PAa3fNNYHbIX MEXaHW3MOB, BKMOYas Kak MCMOMb30BaHUE XMBbIX UMW MepPTBbIX
MUKPOOPraHn3moB, Tak U ux oepMeHTOB. BakHO OTMETUTb, YTO Aaxe HexXuBble GakTepun moryT
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3(pPeKTBHO OCYLLECTBNATb [OETOKCMKaUUI0, 4YTO OCOBEHHO LEeHHO, Yy4uTbiBas MNoTepr UX
XM3HEeCnocobHOCTUN B Mpouecce NPOXOXAEHUSA Yepes nuLeBapuTenbHyto cuctemy [9].

OTMeYeHO, YTO BblOpaHHbIE KOMMNOHEHTLI, TakMe Kak MOMMKOMMNOHEHTHAsA CMeCb PsiOMHbI U
GOosApbIWHNKA, aKTUBUPOBAHHbIA Yroflb U POTOKUT KapAwo, paHee He UccrnegoBanucb B AAaHHOM
KoHTekcTe. OgHako, BbIGOp 3TMX KOMMOHEHTOB OOOCHOBAH MX MOTEHUMANbHOM CNOCOBHOCTBLIO K
AeToKcMKaunn 1 aacopbunm TOKCUYHBLIX 3MeMEHTOBB. AKTMBUPOBAHHbLINA Yroflb, POTOBUT Kapauo,
NOSIMKOMIMOHEHTHAaA CcMecb OospbilHMKa W psbMHbI NpeacTaBnalT cobon nepcneKkTUBHbIE
copbeHTbl C pasnUYHbIMK  XMMUYECKUMM  CBOWCTBAMW, KOTOpble  MOryT  3(dEKTMBHO
B3aMMOAENCTBOBATbL C MeTasniaMu, cnocobCcTBys MX BbIBOAY U3 OpraHu3ma.

Takum o06pas3om, uWHTerpaumsi 9TUX KOMMOHEHTOB B MPOAYKT, MOXeT npuaaTb emy
AONONHUTENbHbIE  PYHKUMOHAmNbHbIE XapaKTEPUCTMKW, CNOCOOGCTBYS HE TOMbKO BKYCOBbIM
KayecTBaMm, HO 1 oboraLLas NPoAyKT CBOMCTBaMM AeTOKCUMKALMN 1 OYUCTKN OpraHn3ma OT TOKCUYHbIX
31EMEHTOBB.

Llenb HacTodwen crtaTbu 3aknyaeTcs B MCCnenoBaHWMM MNOTEHUMana WCnofb30BaHUS
BblOpaHHbIX KOMMOHEHTOB, B KayecTBe 9HTepocOpbeHTOB Ans CO34aHUs WHHOBALMOHHbIX
KMCNOMOJSTIOYHbIX NPOAYKTOB.

3apgaun nccnegoBaHUs:

1. VccnepoBaHne agcopOLMOHHOM CNOCOOHOCTU BbIGPAHHBLIX KOMMOHEHTOB B OTHOLLEHUN
Pa3nNYHbIX TOKCUYHbBIX 3N1IEMEHTOBB.

2. CpaBHeHue cTeneHn Bo3nencTBns BbibpaHHbIX KOMMNOHEHTOB Ha OpraHonenTuyeckue u
KayeCTBEHHbIE XapaKTePUCTUKM NorypTa.

3. Onpegenutb onTMManbHble MNPOMOPUUN KOMMOHEHTOB ANA CO34aHus WOryptoB C
MakcumMmarnbHon ahdEKTUBHOCTbIO AETOKCUKALMW.

MaTepuanbl U meToAabl

O6bekToM MccregoBaHusa ABNSANUCL 3HTepocopOeHThl. VoHbl CBMHUA M Kagmus Gpanu B
BMAe coren. JOKcnepuMeHT Obinl NpoBedeH C Uenbl M3ydeHuss copbumm WMOHOB TOKCUYHBIX
3N1eMEeHTOBB (CBMHLA 1 KagMus)BbIOpaHHbIMM KOMMOHEHTaMM.

lNodzomoska pacmeopos:

MpuroToBneHme BOOHbLIX PacTBOPOB CBMHLA W KagMusa C 3agaHHOW KoHueHTpauwmen (10
mr/am® ans ceuHua u 4 mr/gm® ansa kagmus). Pasnue pactBopoB B 06beMHbIe konbbl no 50 mn.

lModzomoska:

BagewwmBaHMe no 2 r B Tpex ak3emnnsapax nopowka PotoBut Kapguwo. KonudectBo
noBTOpHOCTM 3. B3BelumBaHue No 2 r B Tpex aK3emnnspax cupona 60ospbilHMKa 1 psabUHBbI.

UmnpeaHayusi 8bKUMOK:

3anvBeka pacTBopamu CBMHLUA M KagMus C 3aaHHON KOHLEHTpaunen.

MomeuwleHne konb B wenkep n otbop Npob pacTBOpoB Yepes onpedeneHHble BPEMEHHbIE
nHtepsansl (15, 30, 45, 60 MUHYT).

OnipedeneHue codepxxaHusi Memarisios:

M3mepeHue cogepxaHnst CBMHUA W KagMusi B pacTBopax MeTogoM aTtomHon abcopbuum ¢
aToMmsaumein Ha aToMHo-abcopbumoHHom crnekTpomeTpe «KBaHT-Z. OTA»

Cmandapmusayus MemoduKu:

MoaroToBka CTaHAAPTHBIX PACTBOPOB KaX40ro U3 9f1eMEHTOB 4151 TOCTPOEHNS CTaHA4apTHON
KpmBon. O6paboTka AaHHbIX U NOCTPOEHME rpadhnKoB 3aBMCUMOCTU KOHLEHTpauuM mMeTannos OT
BPEMeHM B3aMOAEeNCTBUA ocyLlecTBnsanace B nporpamme Statistica 12.0 (USA) [10, 11].

OueHka adpekTMBHOCTM copbumm pasnuyHbix COPOEHTOB. OKCMEPUMEHT MNpOBEOEeH C
yyeToMm npenenoB oO6GHapyXeHus W npeaenoB  KONMMYECTBEHHOrO OnpefeneHnss TOKCUYHbIX
3MEMEHTOBB, XapakTepusyembix Ha crnekTtpomeTtpe iCE3500. lNMonyyeHHble gaHHble MOryT gatb
npeacTaBneHMe O CrnocoBHOCTM BblIOpPaHHbLIX KOMMOHEHTOB K agcopbumy CBUHUA M Kagmusa 13
BOAHbIX pacTeBopos [12].

OpraHonenTtunyeckas oueHka

Bbbina nposegeHa cornacHo CtaHgapt ISO 8586 onpeaenseT OCHOBHbIE NPUHLMMBI OLLEHKM
YyBCTBEHHbIX CBOMWCTB MPOAYKTOB MNPV MCMOMb30BaHUM METOA4OB Aeryctaumn. OTOT cTaHaapT
BKIoYaeT B ceba pekomeHgaumm no BbiIboOpy AeryctaTtopos, OLEeHKe MHTEHCMBHOCTM apomara, BKyca
n Tekctypbl, ASTM E1958-17 npegocTtaBnseT pykOBOACTBO NO CTaHA4APTHbIM MeTo4am NpoBeaeHnst
Aerycrauum npoayKToB, BKMOYasA YCTaHOBMEHWE KPUTEPUEB OLIEHKM U CTaTUCTMYECKOro aHanuaa
pesynbtatoB. CODEX STAN 243-2003 — MexayHapoAHbli CTaHOapT Ha KUCIOMOJSIOYHbIE
NPOAYKTbI.
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MpoBeneHbl oOpraHonenTMYeckue nokasaTenu pasnuuHbIX  peuenTyp. [ABeHaguaTty
y4yacTHMKaM JUCKYCCUM W3 4ucna COTPyAHWKOB Kadeapbl TexHonorusi npoaykTOB MUTaHWSA
dakynbTeTa NULLIEBbLIX TEXHONMOMMN AnMaTMHCKOINO TEeXHonornyeckoro YHueepcuTeta 6bino
NPeAnoXeHO OLEHUTb MPUrOTOBMIEHHBIE KUCIIOMOSOYHblE HanuTkn. OueHmMBanucb cneayoLlime
napameTpbl, Takne kak Bkyc (9), uet (9), koHcucTeHuus (9). MNMpoBeneH CcTaTUCTMYECKUIN aHanu3
pe3ynbTaToB 1 BbIYMCIEHO cpeaHee apnMeTUYeCcKoe CpeaHMX 3HAYEHUIN YKa3aHHbIX MPU3HAKOB U
UX CTaHOapTHOM oOwubkn. [Ona  OuUEeHKM BRAMAHUA  BHOCUMbIX 3HTEPOCOPOEHTOB  Ha
opraHonenTuM4eckue nokasaTenu norypta Gbina coctaBneHa mMatpuua ninaHMpoBaHus, NO KOTOPON
npoBefeH aKkcrnepumeHT (Tabn. 1).

Tabnuua 1 — MaTpuua nnaHMpoBaHUs ANs aHann3a opraHoNenTUYecKom OLLEHKM MorypTa

Ne obpasua Bua nobaBku Jo3a BHeceHus, %

1 1,00000 0,00000

2 0,00000 1,00000

3 0,00000 0,00000

4 -1,00000 -1,00000

5 -1,00000 1,00000

6 1,00000 -1,00000

7 -1,00000 0,00000

8 0,00000 -1,00000

9 1,00000 1,00000
lMpumevaHue: Bug pobaeku: 1 — yronb (KoHTponb), O — potoBuT kKapguo, 1 —

NOJINKOMMNOHEHTHaA CMeCb 13 6OF|prUJHI/IKa 7 pFI6I/IHbI

PesynbTaThl

UccnedosaHue adcopbuyuoHHOU criocobHocmu 8bibpaHHbIX CopbeHmo8 8 OMHOWEeHUU
MOKCUYHbIX 3/1EMEHMO8.

Ncxomgsa u3 gaHHbIX NMpUBEOEHHBbIX HA pUCYHKE 1, BUOHO, YTO HaWMyylWwMn pes3ynbTaTt no
copbunm NOHOB KagMUs NoKa3biBaeT copbLMsi NONMMKOMMOHEHTHOW CMECHHO.

— IlonuHOMuAaNBHAs
(pOTOBHT Kap/Iio)

—

— llonmHOMHaNBHAS

= 2E- 3 2 _
y = -2E-05%° + 0,0035x- - 0,1662x + 3,7307 (aKTHBHpOBAHHEIH YToTs)

R2=109515

o

5
=
5 45 5 POTOBHT KapIuo
E 4 y = 2E-05x%3 - 0,0024x2 + 0,0909x + 3,5268
- R*=10,6894
£ 35 aKTHBHPOBAaHHEI yTOIb
2 3
s
: 2,5 y-= -6E-08x> + 1E-05x* - 0,0007x3 + 0,0187x2 - GOAPHINHHNK+PAGHHA
E 5 0,1451x + 3,1738
g R*=0,9327
=l W
=
5 1
=
S
= 0,5
0

ITonuuoMuanbHas
20 40 60 80 (60SpBIMHUK+pIOHHA)

[=}

HpoJao/IKHTeIbHOCTh, MHHYT

PucyHok 1 — Copbunsa noHos kagmus copbeHTamm

Husknin nokasatenb akTUBMPOBAHHOIO Yrfsi MOXHO OOBACHUTbL TEM 4YTO MOBEPXHOCTb
MOPUCTOro aKTUBMPOBAHHOIO YrNs, BO3MOXHO, MEHEE B3aMMOAENCTBYET C MOHAMM KagMusa n3-3a
OrpaHNYeHHOM LOCTYMHOCTM aKTMBHbLIX Y4acTKOB Ha €ero noBepxHocTW. B otnuume ot aToro,
NOSIMKOMIMOHEHTHaA CMeCb, NpeanonoXxutensHo, obnagaer 6onee pasHoOOOpasHOM XMMUYECKOW
CTPYKTYPOW, BKNtOYasa NEeKTUHbI U nonundeHonsbl, YTo cnocobcteyeT 6onee adpdpekTneHon copbumm
WOHOB KagMusi. QTW peayrnbTaTbl NOAYEPKNBAIOT BaXXHOCTbL KOMMMEKCHOrO coctaBa copbeHTOB npu
pa3paboTke ahPEeKTUBHBIX METOAOB OUMCTKM OT TOKCUYHbIX 3N1EMEHTOBB.

CpasHeHue cmerneHu 8030elicmeausi 8bl6paHHbIX KOMITOHEHMO8 Ha Op2aHOIENMUYecKUe U
KayecmeeHHble xapakmepucmuku tdoaypma

BnusiHue Ha ekyc=8,3 — 1,8x — 1.5x% — 0.5y% + 0
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PesynbTaTbl NOKa3bIBatoT, Kak pasnuyHble YPOBHM 403bl BUSIIOT Ha BKYC B 3aBMCMMOCTH OT
Tvna gobaekm (puc. 2). MnHnmanbsHas gosa cny>kut 6a3oBbiM 3HAYEHNEM, CPEOHASA N BEPXHAS 403bI
MO3BOMAIOT OLEHUTb WU3MEHEHUS B BNUSAHMM Ha BKYC MpU YMEPEHHOMW K ©Oonee BbICOKOM
KOHLeHTpaumsix [obaBkM COOTBETCTBEHHO. OnTMManbHbIM sBRsieTca L0OaBnNeHWe B HWKHUX
npegenax AO3WPOBKM M COBMECTHO MOKUMKOMMOHEHTHY0 cMecb u Potoeut Kapawmo, nmbo no

OTAENTbHOCTU. BKyC KMCJTOMOJI04YHOro npoaykta ¢ [obaBneHMeM Kak NoSIMKOMMOHEHTHON CMeCcKu Tak
n PotoBut Kap,EI,VIO nonyvynnn HamebICLUMNE NoKa3aTes OUEeHKN.

Fitted Surface; Variable: taste, point
3 3-level factors, 1 Blocks, 9 Runs; MS Residual=1,444444

DV: taste, point

ey DA

G
(WA | ]
RACRY

<4

HeTpocopbEeHTOB Ha BKYC

[O)

Pl/lcyHOK 2 - |_|OBerHOCTb OTKIMUKa BINNAHNA TUMA U OO3NPOBKA
BnusiHue Ha 3anax=7,4 — 1,54 — 0,83x% — 0.6y% + 0

Kak BugHO M3 pucyHka 3 Ha 3anax mmeeT Haubonblee BnuaHue PotoBut Kapauo wm
NOJIMKOMIMOHEHTHAsA CMeCb 1 A06aBNATb UX CTOMT B MMHUMAanbHOW A03npoBke 2-5%.

Fitted Surface: Variable: odor, point
3 3-level factors, 1 Blocks, 9 Runs; MS Residual=,777777 8
DV: odor, point

e evode

»woa®o o

(] ] ]

PucyHok 3 — [oBepXHOCTb OTKIMKA BIMSHUA Ha 3anax norypta BHOCUMbIX J06aBOK
BriusiHue Ha koHcucmeHyuto=8,2 — 1,3x — 0.6x% — 0.5y — 0.16y? + 0

Kak BMOHO M3 pucyHka 4 Gorblle BCEro Ha KOHCUCTEHLMIO BNUAET MONMKOMMNOHEHTHas
CMECb, HY)KHO OTMETMUTb YTO Npu AobaBneHnn yrns uBeT rpssHocepblit, Npy 4obaBneHnn potosuta
KapAauo 1 NOofMKOMIMOHEHTHON CMECH KPEMOBO-PO30BbIN. M MONMKOMMNOHEHTHAasi CMeCb B PasfNyHbIX
[03ax NOSIOKUTENbHO BINUSET HA KOHCUCTEHLMIO KUCITIOMOSTOYHOTO NPOAYKTA.
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Fitted Surface; Variable: consistency, point
3 3-level factors, 1 Blocks, 9 Runs: MS Residual=,4444444
DV: consistency, point

PR BRIV

9
8.6
8,1
7.6
71
6,6
6,1
5.6

PrcyHOK 4 — NOBEPXHOCTb OTKINKA BIIUSIHUSI BHOCUMbIX 06ABOK HAa KOHCUCTEHLMIO orypTa

(| [N | ]

Onipedenume onmumarsibHble POropyuUu KOMIoHeHmMos8 Orsi co3daHusi Uoaypmos ¢
MakcumarsibHoU 3¢ghgheKmueHOCMb0 OemoKcuKayuu

Kak BngHoO 13 PUCYHKa 5 npeanoyvTUTernbHbIM ABNAETCA LI,OGGBJ'IGHMG NOJSIMKOMMNOHEHTHOMN
CMecCHn, HO yduUTbiBad BIIUAHME HaA BKYC U 3anax BbI6VIpaeM cpeaHw O03y BHeECeHuA, AOnd

3PP EKTMBHOM AETOKCUKALUKM 1 NPUEMIIEMOrO BKyCa.

Z=30.0 — 24.8x + 2.5x% + 5.6y — 3.0xy + 0

Fitted Surface; Variable: detox,%

3 factors, 1 Blocks, 9 Runs; MS Residual=6,
DV: detox,%

ADONRRNOND ETRNOMIE AW ROADY

> 60
<56
46
36
26
<16
-6

PucyHok 5 — NoBepXxHOCTb OTKIMKA BNUSHUSA Ha A€ TOKCUKALNMOHHbIE CBOMNCTBA NOrypTa B
3aBMCMMOCTU OT BHOCUMBbIX 400aBOK

L[N | ]

O6c¢cyxaeHne pe3ynbLTaToB

B pesynbTate npoBegeHHOro UccrnegoBaHmst COPOLMOHHON CNOCOBHOCTM TpeX pasfnmnyHbIX
MaTepuanioB Ha WOHbl KagMWsi, BbISIBNEHbl WHTEPECHble U  BaXHble OCOBEHHOCTH,
NpeAoCTaBnaoLWne MHCanTbl B 3EKTMBHOCTb 3TUX MaTtepuanoB B kKayecTBe COPOEHTOB.
[ononHuTenbHble MCCrNegoBaHMa MOTyT MOMOYb ONpedenuTb, Kakne dakTopbl OrpaHNYMBaOT UX
COpPOLUMNOHHYHO CMOCOBHOCTb.

HanbHenwmne wvccnegoBaHUs MOMYT  COCPedoTOMUMTbCH  Ha  ONTUMM3auMuM  YCIiOBUK

ncnonb3oBaHUA 1 ynydueHun ctabunbHocTn onst bonee LLINPOKOIro npuMeHeHna aTux matepmanoB
B NMPaKTU4eCKNX cueHapuax yaaneHna KagmMmua.
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[aHHOe wuccnegoBaHMe CcOCpedoTayuMBaeTCs Ha CpaBHEHUM BO3AEWCTBUSA  PasinYHbIX
KOMMOHEHTOB Ha oOpraHonenTuyeckne W KayeCTBEHHble XapaKTepPUCTUKU  KMCIIOMOJSIOYHOIo
npoaykTta. Tak e Ha BKYC, 3anax M KOHCUTEHLMIO NOrypTa BNUSAOT BHOCUMbIE BKyCOBble o6aBku, B
HaweMm cnydyae aHTepocopbeHTbl. Mcxoaa u3 pe3ynbTaToB MNOKa3aHHbIX Ha pUCYHKax 2-5,
MOBEPXHOCTU OTKNMKA BAUSAHMSA BHOCUMMbIX [J06aBOK Ha BKYyC, 3anax W KOHCUCTEHLMIO
KMCNOMOJSIOMHOIrO MpOoAyKTa MOXHO cAenatb BbIBOA, YTO Haunydlwume nokasaTtenu Tak xe
NnokasbiBaeT NOSIMKOMMNOHEHTHasa cmech. Mpn aobaBneHun gaxe MUHUMANbLHOIO KONMYeCTBa yrns,
LBeT Norypta MeHAeTCsl Ha rPA3HO-CepbIv, KOHCUCTEHLMSA NOrypTa MEHSETCH He B Ny4LLY CTOPOHY,
nmeeTcsa ocagok YepHoro ugeta. [pu gobaBneHum NOIMKOMNOHEHTHOW CMECU 1 pOTOBUTA Kapamo
LBeT HACbILLEHHbIA KPEMOBbLIN, KOHCUCTEHLUNS OAHOPOAHAadA, BKYC NPUATHBLINA CnagkoBaTbIn.

BbiBOAbI, caenaHHble Ha OCHoBe aHanmsa PucyHka 5, aBRAOTCA BaXHbIMUM - Ons
onpegeneHnss onNTUMarnbHbIX MNapamMeTpoB [AeTOKCMKauun norypta € yvyeToM [o6aBreHHbIX
KOMMNOHeHTOoB. U3 rpadhuka PUCYHOK 5 BUAHO, YTO ONTUMAarnbHbIM OS5 AeTOKCUKALMOHHbBIX CBOUCTB
norypta gensietca pobaBneHne MNOMMKOMMNOHEHTHOM CMecu. OTO codeTaHue AEMOHCTpUpyeT
Hamnydwy 3¢EEKTUBHOCTL B yAaneHUnm TOKCUMHOB W MOHOB KagMud. YunTbiBasg BUSIHME Ha
opraHonenTu4eckMe nokasaTtenu, npeanoyTUTensHO BbiOpaTb AO3MPOBKY MNOSIMKOMMOHEHTHOM
CMecu B cpegHeM ananasoHe. 3To obecnevnBaeT 6anaHc Mexay AeTOKCUKALMOHHbIMW CBOMNCTBaMM
N COXpaHEeHEM XapakTEePUCTUK BKyCa, 3anaxa, TeKCTypbl 1 uBeTa norypra.

3akntoyeHue

B 3akntoyeHue, pesynbTaTbl MccnegoBaHus COpOLMOHHON CNOCOBHOCTU TpeX pasnmyHbIX
MaTepuarioB Ha WOHbl KagMusi MPefoCTaBsAOT BaXHble MNpakTUYeckue WHcanTbl B obnactu
pa3paboTkn 3pdPeKkTMBHbIX CcopbeHToB. BbisBNeHHble 0COBGEHHOCTM [AaHHbIX MaTepuarnos
noayvyepkMBaroT HeobXO4MMOCTb AOMOMHUTENbHLIX WCCNEAOBAaHUA C LEenblo ONTUMMU3aumMmM Ux
COpPOLMOHHBIX CBOWCTB, a Takke NOHMMaHMSA hakTopoB, BNNAIOLLMX HA UX 3EEKTUBHOCTb.

[ononHuTenbHble  UCCrefoBaHWS, COCPeOOTOYEHHble Ha  ONTUMM3auun  YCrOBWUWA
NCNONb30BaHWUS W YryylleHuM CTabunbHOCTM MaTepuarnoB, MOryT MPUMBECTU K pPacLUMPEHMIO
06nacTi ux NPUMEHEHNS B PasnnYHbIX CLEHAPUAX YaaneHus KaaMmusa n3 okpyxatowemn cpegbl.

B KOHTeKCTe wuCCrnedoBaHMs OPraHoNenTUYEeCKUX WU KaYeCTBEHHbIX XapaKTepUCTUK
KMCNOMOJIOYHBIX MPOAYKTOB, pe3yrnbTaTbl NOAYEPKMBAOT BaXXHOCTb KOMMSIEKCHOro nogxoga C
NCnonb30BaHNEM MOJSIMKOMIMOHEHTHbLIX CMecen ANna OOCTMXEHUs onTuManbHOro ©anaHca mexay
OETOKCUKALNOHHBIMM CBOMCTBaAMU Y COXPaHEHMEM XapaKTEPUCTUK BKYCa, 3anaxa, TEKCTYpbI 1 LiBeTa
norypTa.

Obwun BbIBOA 3aKnYaeTcs B TOM, YTO pesynbTaTbl UCCNEeAOBaHWSA NpenocTaBnsaloT
npakTnyeckyto 6asy ang ynyyeHus npoueccoB yaaneHus KagMmnsa n onTMMmnsauumn xapakTepuctumk
KMCNOMOJSIOYHbIX MPOAYKTOB C UCMOMb30BaHWEM WMHHOBALMOHHbBIX MaTepwuanoB U MeTodoB. OTu
BbIBOAbl MOTYT CAY>XUTb OCHOBOW 41181 AaNbHENLLNX HAYYHbIX 1 MPaKTU4eCkux pa3paboTok B 06nactm
copbuunn 1 Npon3BoACTBa NPOAYKTOB MUTAHUS.
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NACTAYLUbI 3ATTAPAbl AETOKCUKALMANAYFA APHAIFAH LUXKISATTbI MAUOANAHA
OTbIPbIM, CYT KblWKblJ1Abl ©HIMIHIH UHHOBALUUATbIK TEXHOJIOTUACDBIH 3EPTTEY

byn wmakana arzaHbiH ayblp MmemandapObl wbiFapy KabinemiH apmmsbipy  YWIH
aHmMepocopbeHmMmepOi CymKbIWKbIT 6HIMMEH 6ipikmipy MymKiHOikmepi meH oadicmepiHe Ha3ap
ayOapalbl. byn Kocna nepcriekmueanapbl faHa eMec, COHbIMEH Kamap OHbl )y3ez2e acblpyObiH
epmypni edicmepi, OeHeHi Oemokcukayusiiayra biknan ememiH QQyHKUUOHanOblK ©HiMOepli
OambimyObIH nepcriekmuearsbik XondapblH Kypy Kapacmbipbiiadbl. byn 3epmmey asbik-mynik
UHHOBayusinapbl canackiHa KOCKaH yrecmi faHa eMec, COHbIMEH Kamap KopwaraH opmadarbl aybip
memasndapdbiH deHeeliHe ©6alinaHbicmbl arbiMOarbl KUbIHObIKMapFa Xxayar, COHbIMEH Kamap
KOFaMHbIH OeHcayrbifbl MEH ai1-ayKambiH x)akKcapmyra ymmbiiydbl 6indipedi. byn sepmmey donaHa
MeH wWemeH CUpOrbIHbIH KeNKOMIOHeHmMmi KocrniacbiH, 6akbinay eHimi pemiHde 6ericeHdipinzeH
Kkemipdi xxeHe sHmMepocopbeHmmep pemiHde RotovitCardio 6uonoeusinbik 6erceHdi KocracbiH
natidanaHy MyMkiHOieiH 3epmmeldi. byn maburu uHepedueHmmep 3SKO/02UsisIbIK mypakmbl
onyusnapObl KamMmamachl3 emin KaHa KolUmaldbl, COHbIMEH Kamap Uo2ypmmap CcusKkmsl
UHHOBaUUSIMbIK ©HIMOep apKbiribl aybip MemandapibiH ar3aldaH WhkiFapblly XOIbIH Xakcapmyrfa
MyMKiHOIK 6epedi. byn macin eHimOi Kon xemimOi emy apKbifibl WbifbIHOapObl a3alimbin KaHa
Kolimalidbl, COHbIMEH Kamap maburu pecypcmapra KbiCbIMHbIH KUbIHObIKMapbiHa Xxayarn 6epe
omabIpbIn, 3KonoausisibiK napaduasmara 6ericeHdi mypoe eHeldi. Opmypni ke3depdeH arbiHFaH 6y
KOMMoHeHmMmep 3epmmesiemiH 3ammaplbliH apmypiinieiH kepcemeldi XoHe KondaHy MeH
copbuyusnbiK kabinemminikmeai alibipmawnblribiKmapdbl myciHyee MyMKiHOIK 6epedi. Ocbl mypfbida
KypambiHOa nekmuH 6ap, keyekmi eHiMOepOi manday onapdeiH OeHcaylibikmbl caKkmay MeH
maburamka Xayankepwinikmi ytnecimdi ylnecmipemiH eHimOepdi xacay MyMKiHOi2i myparbi
KbI3bIKMbI MycCiHik 6epedi. byn uHHosayusnbiK macin (hyHKUUOHanobl eHimoepae Heai3 60osbin KaHa
KoltimaliObl, COHbIMEH Kamap mypakmbl mymbiHy udesicbiH Kondalidbl, byn 6onawak a-aykam rneH
3KO/102USINbIK MYpakmblbiKKa MaHbi30bl Kadam xacaliobl.

TytiH ce3dep: pomosum Kapdouo, OonaHa, uwemeH, ayblp Mmemandapobl XOt0.
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RESEARCH OF INNOVATIVE TECHNOLOGY OF SOUR-MILK PRODUCT USING RAW
MATERIALS FOR DETOXIFICATION OF CONTOMENANTS

Abstract: This article focuses on the possibilities and methods of integrating enterosorbents
into the composition of yoghurts in order to increase the body's ability to eliminate heavy metals. Not
only the perspectives of this introduction are considered, but also the different methods of
implementation, creating promising avenues for the development of functional products that promote
detoxification of the body. This research represents not only a contribution to the field of food
innovation, but also a response to the current challenges of heavy metal levels in the environment
and the desire to improve the health and well-being of society.
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This study examines the potential of using a polycomponent blend of hawthorn and mountain
ash syrup, activated charcoal as a control and the dietary supplement RotovitCardio as
enterosorbents. These natural ingredients not only provide sustainable options, but also have the
potential to improve the way heavy metals are eliminated from the body through innovative products
such as yoghurts. This approach not only reduces the cost of production, making the product more
affordable, but is also actively embedded in the environmental paradigm, providing an answer to the
challenges of strain on natural resources. These components, taken from different sources,
emphasise the diversity of the substances investigated and offer opportunities to understand
differences in application and sorption capacity. In this context, analysing pectin-containing, porous
products provides a fascinating insight into their potential to create products that harmonise health
care and responsibility to nature. This innovative approach not only forms the basis for functional
products, but also supports the idea of sustainable consumption, making it an important step towards
future wellbeing and environmental sustainability

Key words: rotovit cardio, hawthorn, mountain ash, heavy metal removal.
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ACTINOMYCES GRISEUS MYTAHTTbI LULTAMM KOMETIMEH A3bIKTbIK
AHTUBUNOTUK «KOPMOIPU3UH» ANTY[lbl 3EPTTEY

AHOamna: Makanada a3biKmblK aHmubuomuk Kopmo2pu3uHOi Actinomyces griseus
MymaHmmsl WwmaMM KemeziMeH aryObiH oadicmemeci KenmipinaeH. Aybln wapyauwbliibifbl,
MeduuuHa xeHe maram eHepKacibi, xem-wern eHOipicmepiHde aHmubuomukmepdi KonidaHy asicbl
KeH ekeHi 6enaini. Kopmoepu3auHdi any 6olbiHWwa 3epmmey XYMbICbIH 3epmxaHarbiK xardalda
Xypaizy 6apbicbiHOa akmuHomuuyemmepliq as3pobmebl, aHaspobmbl XoHe hakynmamuemi
aHaspobmeoli mypnepi  aHblIKmarnobl. Actinomyces griseus MUKPOOp2aHU3MOEPIHIH
epekuwernikmepiHiH b6ipi noeapugpmiik ecy ¢paszaceiHOa Tb 633 Q@Y gezemamusmi xacyuiacbl
MymazeHOi e3zepicke ywblpalimbiHbl 6alikanadbl. 3epmmey Ke3iHOe Nempu mabakwanapbiHbIH
apa-KawbiKkmbifbl 15 cm  Kypadbl XoeHe ynmpakyreiH ceyneci pemiHde bBbY®-15 namnacsi
natidanaHbiniObl. 3epmmey XyMbiCbiHOa asblKMblK aHmubuomukmiq 6esiceHdinieiH dughghbysus
80ICiHIH KemezimeH aHblKmarsdbl, COHbIMEH Kamap memrepamyparbiK PeXUMIH Karnbiima ycmay
Kaxem. Keneci 3epmmey ke3eHiHOe MuKpoopaaHusmoepdiH aHmubuomukmepae cesimmarobifbiH
bakbinan, kKara3 OuUCKifiepae mMmblfbIHObIMbIN OpHanacmblpbiliobl. MukoopaaHu3mOepdi eay
alimarbiHbIH OQuamempi 25 mm-deH xorapbl bonraH Ke30e KyrbmypaHbiH aHmubuomukmepae deaeH
cesimmarnodbifbl XXofapbl 6051061, ani celikeciHwe eay atumarbl 10 MM-OeH Kiwi 6onraH kesde
cesimmarnodbiK OeHeelii 0e memeHOelidi. ©cydiH mexernyiH carnbicmbipyra HezizdereeH ugpgy3us
o0iciHIH KemeziMeH aHmubuomukmepliH 6uonoausnbik 6enceHOiniei aHbiIkmandbl. barnkbimy
memrnepamypacbl MeH e2y opmachkiHbiH mananmapbl eckepindi, mpaghapem KemeziMeH
3anancbi30aHObIpbiiFaH  UunuHp natdanaHbliObl.  Kopmospu3uHHiH — aybln  wapyawbinibiK
)KaHyapnapbIHbiH ©HiMOinieiH opmawa ecenneH 10-12% apmmebipyra MyMKiHOIK 6epe anadkbl.
AHmubuomukmi 6enin any KesiHOeai npouecmi XypeizemiH 6acmbl Kepcemkiwmep —
memnepamypa, Kynbmueuprey y3akmbifbl, pH opmacel 6aca Ha3apra aydapbinadbl. AmasFaH
MakasiaHbIH e3ekmiriei e xorapbl, cebebi 3epmxaHarbik xardatida a3biKmblK aHmMubuomuxkmi any
apkbinbl 6bonawakma eHepKacinmik — wapyawbinblK MaHbI30bl Maceneneplid cenmizgiH muaizepi
aHbIK.

TytiH ce30ep: a3biKmbiKk aHMUOUOMUKMEP, KOPMO2PU3UH, Actinomyces griseus, aulbimKbl
Kynibmyparnapbl, KOPEKMIK opma, mecm-MuKpoopaaHusmoep, aHmubuomukmepdiH buonoausinbik
bernceHdiniei, mepmocmam, aHmubuomuk ripenapamai.

Kipicne

Buornorua fbinbiMbiHbIH, 1960 XbingapaaH ©actan kKnaccukanblKk reHeTuka OarbiTbiHAA
3epTtTeynep gamu 6actagbl. Mukpobuonor, akagemuk MimweHeukmin nabopatopusceiHga (CCCP FA
Mukpobuonorma uHcTuTyThl), Genrini reHetuk CCCP FA-HbliH KOppecnoHAeHT myweci W.A.
PanonopT1TeiH nabopatopusceiHaa (CCCP FA dumsmkanblk XMMyUst UHCTUTYTbI) CbiHAK MEP3iMiH eTir,
anfaw pet KasakctaHga MUKpoOpraHuMaMaep MyTareHesi canacbiHga 3epTTey >KYMbICTapblH
bactaraH fanbiM M.lbiraeBa 6onatbiH. Buonorns fbinbiMAapbiHbIH - AOKTOPbLI, Npodeccop,
akagemuk Mansa XaeTOUHKbI3bIHbIH, 3epTTey HbiCaHbl peTiHae KasakctanHga GeniHin anbiHFaH
aHTMBNOTUK eHimaepi anblHAbl. FanbiM 3epTTey XYMbICTapbIHbIH, HOTWXeNnepiH «AKTUHOMUUET
NUrMeTTEPIHIH  e3repriwTiri» aTTbl MOHOrpadUACLIHAA >X8He AuccepTaumsnblK XYMbICbIHAA
Xapvanagbl. 3epTTey XyMbICTapbl 9pi kKapan 6aFanbl 6akTepusanap MeH awbITKbl KyNbTypanapbiMeH
KeHene TycTi. AWbITKbINApAblH ayTocenekumMsacbl MeH MyTareHesi >XYMbICTapblHbIH, HOTUXECI
«AwbITKbINap cenekumsacbl» (1975) xeHe «¥NTTbIK CYTKbILKbIN CYyCblHOAPbIHBbIH MUKpodhriopachl»
(1983) moHorpadmsinapbliHa xapblk kepai [1].

AKTUHOMULETTEP SpTYPAi MeKeHaey opblHAApbIHOA KEHIHEH TaparfaH Xin Topisdi rpam OH,
MUKpOOpraHnamaepaiH MaHbi3gbl To6bl Gonbin Tabbinagbl XoHe TabuFaTTafbl OpraHuKanblk
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3aTTapabl bigblpaTywbinap, eciMaikTtepgid ecy ctumynsitopnapbl, COHAan-aK aHTUBNOTUKTED KaHe
uennionasanap, XuWTuHasanap, KcunaHasanap, nenTugasanap CusiKTbl XacylwagaH TbiC
depMeHTTEp, NpoTeasanap, amunasanap, neKkTuHasanap, remuuennonasanap kseHe
kepatnHasanap [2]. CoHbIMeH KaTap, onapabliH, rmdTiKk TapmakTany TypiHae ecyi eHy MexaHu3MmiHe
Xakcbl Genimgenedi  keHe  ocbllana  NIMMHOLENSNO03aHblH,  bigblpayblHa  KeMekTecegi.
AKTMHOMMUETTIK Uenntonasanap uennonosa cybctpaTTapbliHOa ecyi kesiHae anblHybl MYMKIH
MHOYKUMSNaHaTbiH - kacywanaH Thic depmeHTTep 6onbin  Tabbimagbl.  AKTMHOMUUETTEpP
MaHbI3gbiapabiH G6ipi 6onbin Tabbinagbl [3]. Mukpobuonornanblk KaybiMAacThiKTap HeridiHeH
eCiMAiK TeKTec Lennno3aHblH bigbipayblHa xayanTbl. Actinomycetales oTpsabiHa Lennono3aHbl
GenceHai Typae biablpataTbiH Typrep 6ap bGipkatap TykbimaacTap kipeai. COHFbICbIH, 63 Kke3eriHae,
mMe3odunbai xeHe hakynbTaTMBTI TepModunbai Typnepre 6enyre 6onaapl [4]. AHTMOMOTUKTEPAI
a3bIKTbIK 6HIMOEPAIH KOHCEepBaHTTapbl XXoHe MUKpobuonorusnelk eHaipicTii 6erge mmukpodnopa
peTiHae GipHele xbingap 6onbiHa KonaaHbIyaa.

AHTMOMOTUKTEPAIH aypy TYFbI3aTbiH MUKPOOPraHn3mMaepaiH AamybliH TOMEHAETETIH XXoHe Con
apkpinbl aypyabl, eniMai TemeHAeTeTiH KabineTTiniri, onapAblH Man LwapyawbinbiFbl MEH KYC
LapyallbifibifblHAA KEHIHEH KONAaHbIybIHbIH Herisi 6onabl. AHTMOMOTUKTEPAi XaHyap XoHe KyC
asblKTapblHa KOC onapablH aypyrnapbliH TOMEHAETIN faHa KoMMain, COHbIMEH KaTap onapablH, 6CyiH,
eHimainiriHih, aptyblHa anbin  kenegi. CoHOblKTaH  asblKTblK  aHTUOMOTUKTEpPAi  aybin
WapyalwbinblfblHAAFbl  XaHyanapAblH ©ecyiH KanbinTacTbipywbinap gen atavngbl.  A3bIKTbIK
aHTUONOTMKTEP KYC OCipy >X8He Man LwapyalwbifbifblHAa ac KOpbITy, TbiHbIC any >XaHe Tepi
aypynapblHa emAik MakcaTTa kKongaHbinagbl. CoHgan-ak TeTpauuknuHgepre cesimtan
MUKpOOpraHn3maepaeH TyblHOAFaH nactepennes, konnbakTepunos, canbMoOHennes,
OPOHXOMHEBMOHUSA X8HE TracTPO3HTEPOKONUTNEH ayblpaTblH Oy3aynap MeH LioLwkKanapra;
konnbaktepmno3beH xaHe canbMOHenne3beH aybipaTblH TayblKTap MEH KypKkeTayblkTapFa emgik
XXoHe npodunakTukanblk MakcaTTa TararbliHganagbl. A3bIKTblK aHTMOMOTUKTEpPAi kongaHy GipHelwe
apThiKWbINbIKTapFa ne: onapabl NanganaHy oHan, apekeT eTy ayKbiMbl KEH, KelleHai nanganaHyra
a bIHFannbl api Kayinciaairi.

3epTTeyaiH Makcatbl — Actinomyces griseus MyTaHTTbl LITaMM KeMeEriMeH asblKTbIK
aHTNBMOTMK «KopmorpmsmHy» anyabl 3epTrey.

3epTTeyaiH fbibiIMK KaHanblifFbl: Actinomyces griseus MyTaHTTbl LUTaMMbIHA KYPrisinreH
FbINbIMU-3EPTTEY XKYMbIChIHbIH, HOTVXENepi 6oMbIHLLIA 3epTxaHanblK Xafrganaa asblKTblk aHTUOMOTUK
any.

KopmorpmsamH — KOpekTik opTa MeH TONTbIPFbILTLIH (KebeK, rmaponuTmKanbiK awbITKbl, Xyrepi
YHbl) KangblKTapbiMeH Gipre aHTMOMOTUK rpm3nHi Bap kenTipinreH myuenuangbl Macca. CeipTKbl TYpI
GonbiHwa Byn alwblKk capbl HEMeCe KOHbIp TYCTi yHTakK. [penapaTt KypamblHAafFbl FpU3nHHIH 6onybiHa
6arnanbicTbl onap: 1 r-ga 5000 mkr 6onatbliH kKopMorpmanH-5, 1 r-ga 10 000 mkr kopmorpmamnH-10
xaHe 1 r-ga 40 000 mkr kopmorpuanH — 40 weliFrapagbl. © npenapaT. Wbirapy niwiHi. ¥HTaK exi
kabaTTbl Kafa3 nakeTTepae wWobiFapbinagsl. CaktbikneH (B Tisimi), Kypfak >kepae cakTaHpls.
YKapamabinblk Mep3aimi - eHAipinreH kyHHeH 6actan 12 ain. OpekeT xaHe kongaHy. KopmorpumauH ecy
CTUMYNATOPBI peTiHAe Konaadbinagbl, Tayblk, YApPeK, Topan xeHe Oy3ay ecipreHge, LUOLIKA MeH
KycTbl 6oppakpbinaranga 10-12% ecegqi. MNpenapat TamakneH Oipre Oepinegi. 1 ToHHa >xemre
kopmorpuaunH-10 Hopmacel, : 3 anFa genidri Topavnap ywin 200-300; 6opaakbinay LwoLlKanapbl
250; 4 awra peniHri 6ysaynap 400; Taybiktap 60 kyHre pgeniH, 6powvnep, ynpektep 200-500.
MpenapaTTbiH )KOFapbl Ao3anapbl Xac xacta TararbiHganagbl. KopMorpmamH KongaHbinfaH eT yLiH
XaHyapnapabl cotoFa npenapaTTbl KongaHFaHHaH KeriH anTbl KYHHEH KeLiKTipMen pykcaT eTineai.
EckepTy. Acbin TykbIMAOb! LWApyallbinblKTapaa cublpriapra, acbin TyKbIMAbl ipi kapa marFa xaHe
BaprbIK XacTafbl KyCTapra, COHOan-aK XXyMblpTKananTbIH TayblKTapFa Xemre KOpMOrpusnHai Kocyra
xon 6epinmengi [5, 6].

3epTTey agicHamachl

AKTUHOMULETTEP adpobThl OpraHM3Maep, onapAblH ilWiHAe aHadpOOThI XaHe PaKyNbTaTUBTI
aHaspobTbl hopmanap Aa kesgeceni. Tonbipakra opraHukanblk KanablkTapabl biabipaTyra 6enceHe
kaTbicagbl.

AKTMHOMUUETTEpPAiH iWwiHae canpoduT TypnepimeH Gipre agam MeH >XaHyaprapda aypy
TyFbl3aTblH NATOreH TonTapbl Aa ke3gecedi. KyaHwbinbikka Te3iMai, Kyprak Tonblpaktapaa bipHele
Xbingap OovbiHa e3 TipwiniriH Xonman caktanagbl. KentereH akTMHOMUUETTEp agamMgap MeH
XaHyapnapga, ecimaiktepae kesgeceTiH 6akTepusinap MeH BUpYCTapAblH aypyrapMeH Kypecyre
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aca KaxeTTi auTMbroTurk 3aTTapbliH 6enin weirapagel. On 3aTtTap MeguumHaga, man gapirepniriHae
KEHiHEH KongaHbIbIN OTbIp.

Actinomyces griseus MyTaHTTbl LUTaMM KeMeriMeH asblKTblK aHTUOMOTUK «KopmorpusmH»
anyabl 3epTTey MakcaTbl 60MbIHLLA OCbI LUTaMFa MyTareHai, SFHU XUMUANbIK )xaHe bmaunkarnblk acep
eTe oTblpbiM, onapablH 6encenginirin 3eptrey. Actinomyces griseus BeretatmeTi XxacywacbiH Y-
coyneciH BY®-15 6GaktepuumaTti namna kemeriMeH MyTareHgi acepre yulblpayblH aHblKTay.
«KopmorpmanH» asbiKTblk aHTUOMOTUKTI any NPoLECiH OHOLY XOHE KKEeTTi TEXHOMOIMMACHIH TaHaay,
COHbIMeH bipre adhpekTUBTINIriH aHbikTay [7].

Actinomyces griseus Tb 633 ®Y BeretatmBTi Xacywwacbkl norapupmaik ecy dasacbiHOa
MyTareHgi acepre ywbipangbl. YO-coyneciH BY®-15 6akrepnunaTi kengeHeH, opHanackaH namna
aTkapabl. Y® ceynenengipy [letpu Tabakwapa apacbl 15 CcM apKawbIKTbIKTa apAanbiM
GakTepumanablK CyCneH3usiHbl MarHUTTIK apanacTblpfbIUTbIH KOMEriMeH apanacTblpyMeEH XXypriseai.
Baktepusanbl cycneHausHbl  KOHUeHTpauuacel 108 xacywa/mn, neTtpu TabakwacbliHAafb
CYCMEH3UsIHbIH, KanbliHAbIFbl 1MM. PeBepTaHTThl TaHAay KOPEKTIK opTada Xyprisinegi, kypambl %:
Xyrepi yHbl — 60, TexHuKanbik xyrepi akcTpakTbl — 50; kybbipgarbl cy — 100; pH opTacbkiH 6,6-6,8
aeniH 40% KOH cynbl epiTiHgiciHi kocymeH >xeTkizedi. 37°C Temnepatypaga 18-20 caraT
MHKybaumsigaH KeniH Tabakwaga ©cCKeH KOJIOHHaHbIH Oencenginirii - aHblkTayFa KOWAbIK.
[8]AHTMOMOTKKTIH BenceHainirin arapga ouddysus agiciMeH aHbikTangbl. boc arapabiH 63iH 15 mn
MeTpn TabakwacbiHa KyWbin KengeHeH cTondapFa opHanactbipablk. Arap KaTkaHHaH KeWniH
TabakwaHbl TepMocTaTTa KenTipaik, cocbliH TecTneH Bacillus subtilis kynbyTapcbiMeH apanackaH
opbip Tabakwara 5 Mn KopekTik arapabl kynablk. Ecen 6onbiHWwa coHfbicbiHaH 1 Mn opTara 20 MiH
Xacywa anagbl. KynbTypaHbl arapra xyprisep angblH oHbl 45-50°C pgeniH cankblHOaTy Kepek.
Linnunapain, opHblHa 3anancbi3gaHabipbliifaH CBEPSIOMEH XacanfaH gnameTpi 6-8 MM nyHKaHbl
kongaHyra 6onagbl. LunuHopoe Hemece opbip TabakwaHbliH nyHkacbl Oipgen  kenemperi
CTaHOapPTTbl XXYMbICLUbI €PITIHAIHI KOHEe 3epTTeneTiH cbiHamachlH eHriseqi. CogaH coH TabakwaHbl
TepmocTaTka 37°C TemnepaTypaga 16-18 caratka koagbl [9].

AyMakTbIK pasmepi ©ecyiHiH TokTanybl KynbTypa TecTiH 0,1 MM gangikke OewniH enwegik.
BenceHginiriHiH ecebiH cTaHOapTTbl KUCBIKNEH >Xacadblk. TaHdan anblHFaH peBepTaHTTapAabl
OipHelle peT arapnaHfaH KOPeKTik opTaga erymMeH onapabiH Te3iMainiriH Tekcepaik.

3epTTey HaTUXKenepiH Tanpgay

MwuKpoopraHvkaHblH, aHTUBUMOTUKTEpPre ce3iMmTanablfbliH aHbIKTay yLWiH, [NeTpu TabakwachkiHa
binFanabl EMNA opTacbliHa 3epTTenin aTkaH KynbTypacblH erefi. Erep 3anancbiagaHablpbisiFaH
MaKTaMeH Cyrbl CyCneH3namMeH eHaipinei.3ananceli3ganfad NMHUETNEH arapfFa MHANKAToOpPIbl Karas
auckinepai (4-5 pana) ThiFblHOan canagbl, KOPEeKTeHreH epitiHgire aHTnbuoTtuktTepai 6epaen
apanblkTa, Tabakwa LeHTipiHeH 2,5 cM — Aen KallubIKTbiKTa canagbl [10].

Ouckinepai TabakwaHblH TyOiHe eKiHWi >kafbiHa Hemipnenai. ErinreH Tabakwanapgbl
TepmocusakTbl 37°C Temnepatypaaa 16-18 carat apanbikTta kosagbl. AHTUOMOTUKTEpP e3aepiHe Kenbip
MUKPOOPraHuKaHbIH KyNbTypacbiH ecy ce3iMTangblifbliH cakTangpl.

Ery 30HacbIHbIHWAaMachl MUKPOOPraHU3MAEPAiH, KepceTinreH aHTUBUOTUKTepre oCepiHiH
JEeHreriH aHbliKTanapl:

©cy 30HaCblIHbIH AHTUOMOTUKTEprE
anameTpi, Mm. acep eTy OeHreni.
25-TeH xofapsbl aca cesimTtan
15-25 cesimTan

10-14 a3 cesimTan

10-HaH keM Hemece Myrnae Xok acep eTnengi

AHTUMUKPOOTBIK  OpeKkeTTiH  aHTUOMOTUKTEP NpOAYUEHTIH aHblkTay ywiH [eTpwm
TabakLacbIHbIH, AMaMeTpiHiH 6ip-6ipiHEH 1 CM KalUbIKTbIKTarbl arapnaHFaH NenToOHAbl — roKo3anbl
OpTaHbICHbIH TabakLachl CbIpTKbl XOfFapfbl TyDiHE eki nmapanenb Cbi3blK Kypridedi, inveLlek
CbI3bIKTbIH OpTacblHAH AKTMHOMWUETTIH KynbTypacbiHblH CropanapblHbiH €riciH canagbl. EkkeH
ke3ge TabakwaHbl arapsbl NNacTUHKaHbl TOMEH ycTanapl (Cnopanap wallbipan KeTney yuiH). 6-7
KYHHEH KeWiH ecin TypfaH akTUHOMWUETTIH LWTpuxiHe nepnenHankynsap 6arbiTTa LWTPUXTIH TecT
opraHuamaepai cebepi.Ericti Tect opraHu3maepiHiH KO CyCrneH3usiCbiHaH Ta3apTbifiFaH Ccyfa
erepi.Tabakwanapabl 30°C TemnepaTypaga WHKybaumanangbl. AKTUHOMMUETTEpAe ecipinreH
aHTMOMOTKKTEPAIH 3epTTENETIH MUKPOOPraHM3Maepre acepiH aHTUOMOTUKTEPLIH XacanfaH WTPUX
LeTi MEH TECT opraHM3MiHiH ece bacTay apanblfbiHbIH LWamMacbkiHa kKapan aHblktangbl [12, 13].
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AHTUBUNOTUKTEPAIH Bronornansik 6encenginirii arapgarbl Anddysns agiciMeH aHbIKTaablk
Oyn agic ecyniH TexenyiH canbICTblpyFa Heri3genreH, siFHW 3epTTeneTiH npenapatTbiH 6enrini
KOHLeHTpaunsiaarbl TeCT-MUKpoopraHumaai 6enrini KoHueHTpauusagarel CTaHAapTTbl aHTUOMOTUK
npenapaTbiHbIH, 6CYi TeXeyiMeH canbICTbIpyFa Heri3genreH.

AHTUONOTUKTI 3epTTeyae XKYMbICTblK CTaHdapTbl peTiHge 6encenginiri xanbikapanblk
cTaHdapT npenapaTTapbiMeH OekiTinreH apHanbl JanblHOanfaH Tasa npenapatTapAblH yirici
kongaubigbl. CTaHgapTTbl npenapTTel  amnynanapga 4-10°C  apanbifblHOa — cakTtangbl,
aMmnynanapgblH aTukeTkacelHga 1 Mr npenaparttarbl BM Kypambl kepceTingi. CoenkecTiri 60MbIHLWA
KENTipinreH TecT-MMKpOOpraHM3Maep >xaHe onapdblH, 6enceHginiriH aHbIKTanTbiH LWapTTap apHambl
Kectene kenTipinreH [14].

Kecte 1 — TecT-mukpoopraHuamgep XaHe aHTubuotukTepaiH Gencenginirin 3eptreyre
apHanfaH wapTtrap

KopmorpunsumH AHTNONOTHK
Actinomyces griseus TecT-MuKpoopraHnamaep
N 5+1% rntokosa BenceHgininikti aHblKTayfa apHanfaH opTta
30-106-40-10° Eric menLuepi
cnopanap 1 mn oprtara
10 mn Opbip Tabakwagarbl opTa Meswepi
KopmoKopmorpunauH YKyMbICTbIK cTaHAapT
Ty3 KbILWKbIbIHbIH Herisri epiTiHiginep CTaHpapTThl XXoHe 3epTTeneTiH
0,01H epiTingici npenaparka apHanfaH epitiHginep
Bydep Ne2 3epTTeEneTiH epiTiHainep
14 kyH Heriari epTiHigiHi cakray mepsimi
4-10°C Cakray TemnepaTtypachbl
0,5-1,5 EO/mn CTangapTThl KUCBIKTbI KypyFa apHarnfaH KOHUEHTpauums
1 EO/Mn CranpgapTtTblk 6akbinay 3epTTeneTiH epiTiHAiHIH
KOHLUEHTpauusChl KOHLEeHTpauuschbl
WamameH 1 6ip/mn 3epTTeneTiH npenaparbl

Ty6i Teric 6ipaen anameTtpaeri NeTpu TabakwanapblH KeNAEHEHIHEH YCTEeNre KoWbIM, YCTiHe
Kypamaarbl 6ankbiTbinFaH opTaHbl Oip Hemece eki kabaT eTin kyaabl. TemeHri kabaTka erinmereH
opTaHbl KongaHagbl, YCTiHM kabaTka Hemece OipiHWI kabaTka anablH-ana Conkec KeneTiH TecT-
KynbTypacbl erinreH arapnbl opTaHbl KongaHagbl. Erep kynbTypaga BeretaTvmBTi KneTkanapabiH
cycneHauscbl 6onca, opta eryre apHanfaH 6ankelTy Temnepartypacbl 45-50°C-taH acnaybl Kepek,
an cnopanap CycrneHsunacblH Konganranga 65-70°C-ta 6onybl kepek. ErinreH arap cyblfaHHaH KemiH
OHbIH, OeTiHe TpadapeT kemeriMeH TabaklWwaHbIH LLEHTPIHEH LWlaMaMeH 28 MM apakalbIKTbikTa Oip-
OipiHe 60°C Oypblw xacan TOT 6GacnanTblH TEMIpAEH Hemece antoMUHUAOEH XacanfaH 6
3anancei3gaHablpbliiFrad uMnuHapai Koambld. Opbip TabakwaHbiH, umnuugpnepiHe Gip yakbiTTa
apHaurbl NUNEeTKaHbIH, KOMEriMeH cTaHaapT epiTiHAi MeH 3epTTeneTiH npenapat epiTiHaiciH 0,1 mn
KesekneH canagbl. Tabakwanapgbl 36-38°C 16-18 carat Gombl mHKyGauusnangel. CtaHpapT
epiTiHAI MeH 3epTTeneTiH npenapaTTbiH 3epTTeneTiH KOHUEeHTpauuanapbiHaa TysineTiH TecT-
MUKPOOTLIK OCIMHIH, TeXeny anMarbiHblH, AnamMeTpiH NpoekunoHabl ¢doHapb Hemece 6Gacka
npubopnapablH, kemeriMeH enwenai. Konubpni craHaapTTbl  KUCBIKTbI  Kypy ywiH 8-10
KOHLUEHTpaUusanbl ctaHaapTTbl NpenapaTtThl KongaHagbl. Opbip KoHueHTpauusFa 3 TabakwagaH
kongaHagbl. TabbiiFaH kepceTkiwTep OH 6onica OHbl KOHUEHTpaunsarFa Kocagbl, erep tepic 6onca
OHAa OHbI anbin TacTanabl. Erep TabbinFaH cbiHama OH 0onbIn WbIKca, OHbl 6epinreH KOHUEeHTpauus
anMarblHbIH OpTalla MaHiHe Kocaabl, erep on Tepic 6onca, oHaa oHbl anbin Tactangsl [15].

Ty6i Teric 6ipaen anametpaeri NeTpu TabakwanapblH KeNAEHEHIHEH yCTeNre Kobin, yCTiHe
Kypamaarbl 6ankpiTbifiFaH opTaHbl 6ip Hemece eki kabaT eTin kyaabl. TemeHri kabaTka erinmereH
OpTaHbl KongaHaabl, YCTiHr kabaTka HeMece OipiHWIi kabaTka angblH-ana CoMKec KeneTiH TecT-
KynbTypachbl erinreH arapnbl opTaHbl kKongaHaabl (kecte 2).
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KecTte 2 — TecT-MMKpoOpraHn3mMaep xaHe aHTUBNOTUKTIH 6enceHainiriH 3epTreyre apHanfaH

LwapTTap
KopmoKopmorpuauH AHTUOMOTUK

Actinomyces griseus TecT-MuKkpoopraHnsmaep

N 5+1% rntokosa BenceHainikTi aHbIKTayFa apHanfaH opTa

30-106-40-106 Eric menwwepi

cnopanap 1 mn oprtara

10 mn Op0bip Tabakwagarbl opTa MenLlepi

KopmoKopmorpuauH YKyMbICTbIK cTaHAapT

Ty3 KbILWKbIIbIHbIH Herisri epiTiHiginep CraHgapTTbl XaHe 3epTTeneTiH
0,01H epiTiHgici npenapartka apHarsfaH epiTiHginep
Bydep Ne2 3epTTeneTiH epiTiHginep

14 kyH Herisir epTiHigiHi cakray mepsimi

4-10°C Cakray TemnepaTtypachbl

0,5-1,5 EQl/mn CTangapTThl KUCBIKTbI KYpYyFa apHanfaH KOHUEeHTpaums

1 Gip/mn CrangapTtTblk 6akbinay 3epTTeneTiH epiTiHAiHIH,

KOHLeHTpauusChbl KOHLIEHTpaunsaChl
LWamameH 1 Gip/mn 3epTTeneTiH npenapaTbl

Erep kynbTypaga BereTaTuBTi KneTkanapiblH CycneHsusicbl 6bonca, opta eryre apHanfaH
OankbiTy TemnepaTtypacbkl 45-50°C-TaH acnaybl kepek, an cnopanap CyCneH3usiCbiH KorgaHraHaa
65-70°C-ta 6onybl Kkepek. ErinreH arap cyblifaHHaH KeWiH OHblH GeTiHe TpadhapeT kemerimeH
TabakwaHblH LEHTPIHEH WamMameH 28 MM apakalwblkTelkTa Oip-6ipiHe 60°C Oypbiw xacan ToT
OacnanTtblH TeMipgeH Hemece antoMUHUMOEH XacarnFaH 6 3anancbi3gaHgblpbiifaH UMNuHOpAi
KosiMbl3. Opbip TabakwaHbiH uMnuHapnepiHe 6ip yakbiTTa apHalbl NUNEeTKaHblH KeMeriMeH
cTaHaapT epiTiHai MeH 3epTTeneTiH npenaparT epiTiHaiciH 0,1 mn ke3ekneH canaabl. Tabakwanapip!
36-38°C 16-18 carat 6ovbl nHkybauusnanabl. CTaHgapT epiTiHAi MeH 3epTTeneTiH npenapaTTbiH
3epTTeneTiH KOHUEeHTpauusanapbiHaa Ty3ineTiH TecT-MUKPOOTLIK ©CIMHIH TeXeny anMarblHbIH,
OnameTpiH npoekunoHabl hoHapb Hemece Gacka npubopnapabliH kemeriveH enwengi. Konubpni
CTaHOapTTbl KUCbIKTbI Kypy YwiH 8-10 KOHUEHTpauusanbl CTaH4apTTbl nNpenapaTtTbl KongaHagbl.
Opbip KoHueHTpauusira 3 TabakwagaH kondaHagbl. TabbiFaH kepceTkiwTep OH 0orfca OHbl
KOHLeHTpauusara kocagbl, erep Tepic 6onca oHaa oHbl anein Tactangbl. Erep TabbinfFaH cbiHama OH,
OonbIn WhbIKca, OHbl BepinreH KOHUEeHTpauus anMarbiHbIH opTalla MoHiHe Kocaabl, erep on Tepic
0orca, oHOa OHbI anbin Tactangsl [16].

ntoko3aHbl 40% 3anancbi3ganabipbifiFad epiTiHai TypiHae 6ankbIThifFaH arapfa Kocaabl.

Ne 2 opTtacsbl

Kpaxman —1,5-1,8

Kyrepi yHbl — 2,0

Ac Ty3bl — 3

bop - 0,3

AMMOHMI HUTpaTLl — 0,5

Avrvapodocdat kanun — 0,02

KopbITbIHABLI

AHTMOMOTUKTEPAi )KaHyapnap paunoHbiHa a3 MenLwepae KOCbin OTbIpFaHHbIH 63iH4e onapab!
aybipbin KanygaH caktangbl XeHe MangblH Tipi canMarblHblH ©cyiHe acep eTefi. A3blK
aHTUBMOTMKTEP Tasa TypiHOAE KynbTypanga CyMblKTbiKTaH 6enin wblFapman-ak, oHaunatbinFaH
TEXHONOrMA apKbifbl ap3aH WKKi3aT TyprepiHeH anbiHabl. AHTUOMOTUKTI TayniriHe eki peT 6epeai.
EpiTiHOiHI cyTke Hemece KoHLUeHTpaT asblkTapra kocadbl. Kasipri kesge aHTUOMOTUKTEPMEH KyWic
KanblpaTblH Mangapabl asbliKTaHabIPY KONFa anbiHbIM OThIp.

KopbITbiHAbINAM Kene, GepinreH fbinbiMA 3epTTeY XKYMbICTA aHTUOUMOTUK OHAIPICIHIH, €Ki
Heri3ri Jamy KepceTKilli KepceTinreH:
1. CeneKkumsanblk XyMbICTapAbl XYpPridy apkblnbl WUTaMM NPOAYLEHTTEPIHIH BUOXMMUANBIK KacKeTiH
Xakcapry;
2. KynbTuBupneygiH konawnbl lWWapTTapbiH TaHgay.
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Ocbl xacanfaH >XymbICTapablH, apkacbliHaa XaHa Actinomyces griseus [1 20 MyTaHTTbI
wrambliH angblk. OHblH, 6enceHainiri Tb 633 Y kaparaHga 1,20 ece apTbiK. KynbTusmpney
WapTTapbl MEH LWTaMMmfa apHanfaH KOPEeKTiK opTa Kypambl TaHgangbl. XaHa LWTaMMHbIH
TypakTbinbifbl 3epTTenai. XacanbiHFaH 3epTTeynepaid HaTwkenepi 6GorbiHWa KopmorpusnHai
eHAipicTe anyfa »oaHe KongaHyra Oonagbl. KopmorpumsmH — asblKTblK aHTMOMOTUr, empaik-
npodomnakTukanblK )XaHe ecyiH CTuMyngaeyLinik npenapaT. KopMOrpusmHHiH KeH, aykbiMbl acep eTy
CnekTipiMeH KaMTbIiFaH, COHbIMeH Bipre aypynapabl emaey kacueti 6ap. OHbl 6y3aynapabl, kaHa
TybINIFAH Mangapabl KopekTeHaipyae aHe onapAblH Te3 ecyi YLWiH KongaHaabl.
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NCCNEAOOBAHUE NPOU3BOACTBA KOPMOBOIO AHTUBUOTUKA «KOPMOIPU3UH»
MYTAHTHbIM LUTAMMOM ACTINOMYCES GRISEUS

B cmambe onucaH criocob mnosydeHus nuweso2o aHmubuomuka KOpMO2pu3uHa C
ucriofib308aHUeM MymaHmHo20 wmamma Actinomyces griseus. W3eecmHo, 4mo cgpepa
pUMeHeHUs1 aHmubuomuKo8 8 ceflbCKOM xo3stcmee, MeduUyuHe U nuu,esol npoMbIUIeHHOCMU,
Kopmorpou3dsodcmee wupoka. B xol0e Hay4yHo-uccriedosamernbCckol pabombl MO MOyHEHUIO
KopMmozpusuHa 8 sf1iabopamopHbIX  ycrioeusix — ebl0esieHbl  aspObHbIl, aHaspObHbLIL U
haKynbmamueHO-aHaspobHbIl ~ eulbl  akKmMUHOMUUEMmMOos. O0Hoti  u3  ocobeHHocmel
MUKpOOp2aHu3mos8 Actinomyces griseus s16515iemcsi mo, 4Ymo eezemamusHasi Knemka TB 633 FU
npemepriegaem MymazeHHble U3MEHEeHUs 8 rio2apugmudeckol ¢hasze pocma. [pu nposedeHuu
uccredosaHusi paccmosiHue Mex0y vawkamu [lempu cocmaensno 15 cm, 8 kKadecmee
ynbmpaghuonemogozo UCMOYHUKa ceema ucriosib3ogasiacb  fiamna Ey®-15. B
uccriedosamernbckol  pabome  aKmueHOCMb  KOPMOB020  aHmubuomuka  onpedensnu
Ouhpy3uoHHbIM Memodom, makxe Heobxodumo cobrodeHue memrepamypHoO20 pexuma. B
crnedyrowuti nepuod uccredogaHuli KOHMPOIUPOBaU Hy8cmeumeslbHOCMb MUKPOOP2aHU3MO8 K
aHmubuomukam U rnomewasnu ux Ha OymaxHbie Oucku. [lpu Ouamempe 30HbI UHOKYHsyuu
MUKpoopaaHu3mos bonee 25 MM 4yscmeumesibHoCMb Kyrbmypbl K aHmubuomukam 6bina
8bICOKOU, U, COOMBEMCMEEHHO, npu oOuamempe 30Hbl UHOKyrnayuu meHee 10 MM ypo8eHb
yyecmeumesibHOCmu  makxe  CHuXarscsi.  buonoaudeckyrwo akmueHocmb aHmMubuomukos
onpedensnu Ouggy3uoHHbIM MemMOOOM, OCHOBAHHbLIM Ha CpasHeHUU UHeubuposaHusi pocma.
Yyumsbieanucb mpebosaHuss memrnepamypbl 1aefieHuss U MocesHouU cpeldbl, MPUMEHSICS
cmepusnbHbIlU  UunuHOp C rnomowbio mpaghapema. Kopmoepu3uH Mo3680si9em 108bICUMb
MPOOYKMUBHOCMb CE/IbCKOX03AUCMBEHHbIX XUBOMHbIX 8 cpedHem Ha 10-12%. AkueHm cdenaH Ha
OCHOBHble  roKasamesniu  rpoyecca  6bldesieHUss  aHmubuomukos -  memrepamypy,
MPoOOMKUMEIbHOCMb KyrfibmugupogaHus, pH cpedbli. AkmyansHOCmMb OaHHOU cmambU makxe
8bICOKA, MOCKOJIbKY SICHO, YmMO MoJlydeHue nuuiesbix aHmubuomukos 8 1abopamopHbIX yCrio08usiX
6ydem criocobcmeosampe pPeweHUr 8aXHbIX MPOU38O0OCMBEHHbLIX U 9KOHOMUYECKUX rpobrem 6
bydywem.

Knroyeeble crioga: Kopmosbie aHmubuomuku, KopmMo2pu3uH, Actinomyces griseus,
Opoxkesble Kynbmypbl, numamenibHass cpeda, mecm-MUKpoopaaHu3Mbl, buornoaudyeckasi
aKkmugeHocmb aHmubuomukos, mepmocmam, aHmubuomu4yeckul rnpenapam.

R.A. Abildayeva, D.E. Kudasova, A.T. Yermekbayeva
M. Auezov South Kazakhstan University
160012, Republic of Kazakhstan, Shymkent, 5 Tauke Khan Avenue
"e-mail: dariha_uko@mail.ru

RESEARCH ON THE PRODUCTION OF FEED ANTIBIOTIC «<KORMOGRIZIN» BY A MUTANT
STRAIN OF ACTINOMYCES GRISEUS

This article describes the method of obtaining the food antibiotic kormogrizin using a mutant
strain of Actinomyces griseus. It is known that the scope of application of antibiotics in agriculture,
medicine and food industry, fodder production is wide. Aerobic, anaerobic and facultative-anaerobic
species of actinomycetes were isolated in the course of scientific research work on the production
of kormogrizin in laboratory conditions. One of the peculiarities of the microorganisms Actinomyces
griseus is that the vegetative cell TB 633 FU undergoes mutagenic changes in the logarithmic phase
of growth. When conducting the research, the distance between the Petri dishes was 15 cm, and the
BUF-15 lamp was used as an ultraviolet light source. In the research work, the activity of the fodder
antibiotic was determined by the diffusion method, and it is also necessary to observe the
temperature regime. In the next period of research, they controlled the sensitivity of microorganisms
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to antibiotics and placed them on paper discs. When the diameter of the inoculation zone of
microorganisms was more than 25 mm, the sensitivity of the culture to antibiotics was high, and,
accordingly, when the diameter of the inoculation zone was less than 10 mm, the level of sensitivity
also decreased. The biological activity of antibiotics is determined by the diffusion method based on
the comparison of growth inhibition. The requirements of the melting temperature and the seed
medium were taken into account, and a sterile cylinder was used with the help of a stencil.
Kormogrizin allows to increase the productivity of farm animals by 10-12%. Emphasis is placed on
the main indicators of the antibiotic release process - temperature, duration of cultivation, pH of the
medium. The relevance of this article is also high, as it is clear that the production of food antibiotics
in laboratory conditions will contribute to the solution of important production and economic problems
in the future.

Key words: feed antibiotics, cormogrizin, Actinomyces griseus, yeast cultures, nutrient
medium, test microorganism, biological activity of antibiotics, thermostat, antibiotic drug.
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BIMUAHUE YNIbTPA3BYKA HA KAHECTBEHHbBIE MOKA3ATEJIN NMULLEEBOTIO CbIPbA
nrotTtoesou nroayKumu

AHHOmMauyusi: B cmambe npusedeHbl  pe3ynbmamel  UCCIe008aHUs  8/IUSHUS
ynbmpa3gykosol 0bpabomkKu Ha U3MeHEHUE Ka4eCmBeHHbIX rnokasamersiel mMsca.

B 6onbwuHcmee nposedeHHbIX paHee uccriedosaHuli no MPUMEHEHU0 yrbmpa3eyKoeou
0bpabomku omme4yeHO ronoxumesibHoe eo3delicmeue Ha Ka4eCcmeeHHbIe rnokasamersnu msica u
MSICHbIX MpPodykmos. Ynbmpa3eykoeass obpabomka WUPOKO pacrpocmpaHeHa 8 YCKOpeHUU
MEXHOI02UYECKUX MPOUECCo8, yryduweHUU ¢yHKUUOHaIbHO-MEXHOI02UYEeCKUX U CMPYKMYypPHO-
MexaHu4YecKux ceolicme msica.

B npouecce OdaHHbIX uccriedogaHull obpa3subl Msica pasfiu4yHbiX 8UO08 XUBOMHbIX
rnodsepaasnuchb yrbmpa3sykogomMy 8030elicmeuro pasiuyHol MpodomKUMEeIbHOCMU, M0C/e 4e2o
onpedenisinocb  U3MEHEHUE  HarpshKeHusl cpesa, enaesocesisbiearoueli  crocobHocmu U
MUKpOBUOI02UYECKUX roKaslamesiel C8UHUHbI, 20850UHbI, bapaHUHbI U KOHUHbI. B pesynbmame
ynbmpa3sgykoeasi obpabomka no3eosiunia CHU3UMb HarpsikeHue cpe3a 8cex 6udos Msca.
OnpedeneHa onmumarbHas npodomKumensHOCMb yrbmpa3ssykogou obpabomku, npu Komopou
nosebiwaemcsi  eflazocessbigarowjasi  criocobHocms  Msca.  [lo  Mmepe  ysernuyeHusi
rnpodosmkumenbHocmu  yrbmpa3seykoeoli obpabomku Habnwodanock CHUWXeHUe Kosudecmea
rnamoeeHHbIX MUKPOOpP2aHU3MO8 8 MSICe.

o pe3ynbmamam OaHHbIX uccredogaHull coenaH 8bI800 O 8aXHOCMU yrbmpa3syKogol
obpabomku 0risi MSICHOU MPOMbIWIEHHOCMU, MOCKOBbKY 3mMmom mMemod Moxem 6bimb UCo/ib308aH
8 Kayecmee HemepmMmu4yeckoz2o e030elicmeusi Ons yrydweHus hu3uYeckux, buoxumudecKkux u
MUKpPOBUOIO2UYECKUX  Xapakmepucmuk,  rnoeblwarouwux Kadecmeo, besonacHocmb U
yg8esnuyuearowux CPOK XpaHeHUs1 pasiudyHbIX MSICHbIX MPOOYKMOa.

Knroyeenie cnoega: yribmpa3sgykogass obpabomka, MsCO, MACHbIE rPOyKMbI, HarnpsiXKeHue
cpesa, 8razoces3blearouasi criocobHocmb, MUKpobuoioau4yecKkue rnokasameriu.

BBepneHue

Y4yeHble Ha NPOTSXKEHUN ABYX NOCMNEeAHUX OEeCATUNEeTUA akTUBHO UCCeayT BO3MOXHOCTb
NPUMEHEHNS YNbTPa3BYKOBOM 06paboTKM B pasnMyHbIX OTpACNAX MULLEBON MPOMbILLISIEHHOCTMU.
YnbTpasByk siBNA€TCS MHHOBALMOHHON TEXHOMOMMEN, NCNOMb3YyeMON HE TOSTbKO HernocpeacTBEHHO
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ANA aHanus3a, HO M B uenax Moauvdukaumv nULLEeBbIX NPOAYKTOB. JTO BO3MOXHO ©Gnaropaps
CrMocoBHOCTM  yNbTPasBYKOBOro BO3AeNCTBMS obecneunmBatb WHTEHCUAUKALMIO NPOLECcCcoB
06paboTkM NULLIEBLIX NPOAYKTOB 6€3 CHMXEHMA nx KadecTsa [1].

YnbTpassykoBas obpaboTka sBNAsCb O4HON U3 3(PEEKTUBHBIX TEXHOMOMMU B MULLEBOWN
NMPOMbBILNEHHOCTU MOXET MPUMEHATbCA C LUenbio MOBbIWEHUA KadectBa M Ge3onacHocTu
npogyktoB. Tawkke p[daHHbIM Bug 06paboTkm wumeeT noTeHuMan pAns  WMHTEeHcMdUKaumm
TEXHOMNOMMYEeCKNX MPOLLECCOB, COBEPLUEHCTBOBAHUA METOAOB onpeferieHus KayectBa MSACHOMO
cblpbs. 310 TpebyeT NpoBeAEHNS HayYHbIX UCCEeAOBaHUA, HanpaBneHHbIX Ha rnybokoe naydyeHune
MeXxaHU3MOB BO3AENCTBUSA yrbTpasByka Ha bronormyeckme o6bekTbl 1 onpegeneHne onTuMarnbHbIX
pexnmoB nx obpaboTku [2].

YnbTpassykoBass 00paboTka MAca W MSACHbIX MPOAYKTOB MONOXWUTENbHO BMUSIET Ha
PYHKLMOHANbHO-TEXHOSOMMYECKNE U CTPYKTYPHO-MEXaHUYeCKMe XapakTepuCcTUKK, cokpawas npu
3TOM HEKOTOpble TEXHOMOrMYeckMe npouecchl (NOCor, SKCTPaKUnS, aMynbrupoBaHue, rmgpatauus
n ap.). Bosgenctene ynbTpasByKOBbIX BOMH HA MSCO BbI3blBaeT TakMe apdekTbl, Kak ycuneHve
AeHatypaumm 6enkoB M MNOBbILWEHME BOAOYAEPXMBalOWeENW CNOCOBHOCTU. 3TU U3MEHEeHUs B
KOHEYHOM uUTOre NPUBOLAT K CHWKEHMIO HanpshikeHusi cpesa Mmsica, B pesynbTaTte 4Yero npoaykT
CTaHOBUTCS Bonee HeXHbIM U NPUATHBLIM Ha BKYC [3]. Y4eHble Cnonb3yloT yNbTpa3ByKOBbIE BOJSIHbI
C HU3KNM cogepKaHneM MHTEHCUMBHOCTU AN U3MEPEHUS MeXaHNYeCKUX CBOMCTB Msca [4].

KoHTponb nokasaTenen kadecTBa, MHAKTMBALMS MUKPOOPraHM3MOB, COBEPLUEHCTBOBAHME U
YCKOPEHNE  TEXHOMOrMYecknx npoueccoB nepepaboTkM Msica  SBNSAOTCA  OCHOBHbIMU
HanpaBNeHWsSIMM  MPaKTUYECKOrO  MCMOMb30BaHUA  ynNbTpa3BykoBol 06paboTkm B MSACHOM
NPOMbILLNEHHOCTU. onoXxuTtenbHble 3dEKTbI BO3HMKAOLWLME NPU YNbTPa3ByKOBOM BO34ENCTBUN
00yCcnoBneHbl YacTU4HbIM pPa3pyLUEHNEM COEAMHUTENbHbLIX TKAHEN W MbIEYHbIX BOJIOKOH,
Gnarogaps Yemy CO34alTCs YCroBUsi, KOTOpPbIE ONTUMarbHbl AN UHTEHCUMUKALMM XMMUYECKNX
NpoLeccoB B TKaHAX M3-3a obneryeHnss 4encTBusa (oepMeHTOB Msca M MacCOOBMEHHbIX MPOLLeCCOoB

[5].

YCTaHOBNEHO, 4YTO nNpW  BO34EUCTBUM  YyNbTPa3BYKOM HabnwgaeTcss  MNOBbILWEHWE
BraroyaepXmBatoLLenn CnocobHOCTM NoYTM B ABa pa3a No CPaBHEHWUIO C KOHTPOSibHbIM 00pa3uom
msica 6e3 obpaboTkm ynbTpassBykom [6]. A Takke B npouecce nocosia ynbTpasByK yrnyyllaet
BOAOCBA3bIBAIOLLYIO CNOCOBHOCTD, LBET 1 YBENMYMBAET BbIXOA npoaykTa [7].

Ctont 0CcoB0 OTMETUTbL BakTepuUMOHbIN N aHTUMUKPOOHBIA 3hekT ynbTPasByKOBOro
BO3OENCTBUSA Ha Cblpb€ XMBOTHOMO W PACTUTENBbHOrO MPOUCXOXAEHUS, KOTOPbIA 3aBUCUT OT
KaBuTaumm W WHTEHCMBHOCTWM 3ByKa. [lenctBue ynbTpas3Byka nNpuBOAMT K ObicTpon rubenu
rPaMnonOXNUTENbHBIX W rpamMoTpuuaTenbHbIX aHadPOOHbIX W adpPOOHbIX, MNATOrEHHbIX WU
HenaToreHHbIx 6akTepui [8].

C uenbto onpegernennsa addekTMBHOCTM 06paboTkn Msica ynNbTpa3ByKOM Obiniv NpoBeAEHbI
NccneaoBaHUsA MNMpW KOTOPbIX MSICO CBMHMHbLI, FOBSIAMHbI, ©apaHWHbl M KOHWMHbLI MOABEpPranochb
yNbTPasByKOBOMY  BO3OEWCTBMIO  pasnuuHon  npogorpkutensHocTn. [locne  obpaboTku
ynbTpa3ByKOM MPOBOAUCASA aHanu3 HanpsbkeHnsa cpesa, BarocBs3biBaloLen CrnocobHoCcTU u
MUKpOOMONorMyecknx nokasarenemn Msca.

MeToabl uccnegoBaHus

BrnusaHune ynbTpa3sBykoBov 06paboTkm Ha M3MEHEHME HanNpshXeHns cpesa pasryHbiX BUOOB
Msica onpegenanu ¢ nomoLllbio ctpyktypometpa CT-4 (dupma «Paguyc», Poccus). Mpobel msca
(cBMHMHA, roBaguHa, B6apaHMHa, KOHWHA) paspes3anu Ha Kycku, pasmepom 5x5 cm. [danee msco
3aKknagbiBanu B CTeknsHHble Konbbl obbemom 1000 mn. Konby 3anonHsnu sogon (500 mn,
Temnepatypa 15-18°C) 1 nomewanu B ynbTpasByKOBYO BaHHy. TemnepaTypa B yrbTpa3ByKOBOW
BaHHe cocTtaensna 2015 °C. NMpouecc ynbTpasByKOBOIro BO34ENCTBUA ocyliecTsnanm ot 2 go 15
MUH (2 MWH, 5 MuH, 10 MuH, 15 mMuH) yactotonm 60 . lNMocne kaxgoro BPeMEHHOro OTpeska
N3MepSnnN HanpsXkeHre cpesa Msica Ha CTPYKTYpOMeTpe.

C uenblo onpefeneHns Bnarocesa3biBatollern cnocobHocTn msAca, 6panu 3 r obpasua c
Kaxkgoro Buaa msca, nomeldanu obpasel, Ha unbTpoBanbHyo Bymary n 3atem rpys maccom 1 kr
ycTaHaBnumeann Ha obpasel, BblgepxuBann B TedeHne 10 muHyT. C nomMoOWb0 NporpaMmbl
Compas-3D V-14 ckaHupoBanu nnowiaab obpasoBaBLUNXCSA NATEH NPo6 Msica Ha (hMnNbTpOoBanbHOM
Oymare, un coxpaHsnu B dopmate JPEG. B nporpamme Compas-3D V-14, oTkpbiBanu cann,
coxpaHeHHbln B cdopmate JPEG u ¢ nomowbio komanabl «[MTOWALOb» u3 wnHTepdenca. B
nporpaMme BOKPYr CMpPecCOBaHHOIO MsiCa O4vepuyMBanu KOHTyp nATHaA. BblumcneHve pasmepa

ISSN 2788-7995 (Print) [TokopiM yHUBepCHTETIHIH Xabapibichl. TexHUKAIBIK FhlIbIMaap Ne 4(12) 2023 102
ISSN 3006-0524 (Online)



BMaXXHOro NATHa NPOBOAMMM MO Pa3HOCTU Mexady obLien nnowanpko NATHA M Nnowanplo NATHa,
obpasoBaHHoro msicom [9].
MaccoByto Jont0 CBA3aHHOW Briarn B obpasue BblumncnsaoT no opmynam (1, 2):

x1 = (A-8,4B) x 100/mo 1)

x> = (A-8,46) x 100/A (2)
roe: X1 — MaccoBasi Jonsa cBsi3aaHHOW Bnaru B msce, %;

X2 — COAepXaHne CBA3aHHOW Bnaru B obwen snare, %;

B — nnowagb BNaxHoro nATHa, cm?;

Mo — Macca B3BEeLLEHHbIX 06pas3LoB Msica, Mr;

A — obuwasa macca Bnaru B obpasuax msca, Mr.

MpobonoaroToBka, M3Menb4yeHne nNpob M OTOOP UX HaBECOK MPU MUKPOOMOMOrM4YeCcKOM
aHanuse, nposoaunack cornacHo FOCT P 51 448. Ot6upanu 1,0 cm® B3BeCK 13 NOAroTOBNEHHOro
obpasua, CHUManM KpPbIWKY NAACTUHbI U B LEHTP MIacTUHbl BHOCKMN O0TOOpaHHbIN 06bem B3BECK.
BHeceHHasi B3BeCb paBHOMEPHO pacrnpegensdnacb no noBepxHocTu. [locne yero 3akpbiBanmu
KPbILWKY MAacTMHbl U pasMmelLany B TepMmocTaT, pacnonarass ee B ropuM3oHTanbHOM MOMOXEHWUU
KpbiLKOWn BHK3. [locne yero nHkybumposanu noceebl 24-48 4 npu temnepatype 30-35 °C. Nposognnu
y4eT pesynbratoB aHanmsa no FOCT 10444.15 [10].

PesynbTaTbl uccnegoBaHum

PesynbTaTbl nccneaoBaHnst nokasanu 3HauYMTeNnbHOE CHKEHME HaMNpsKeHNs cpesa Msica C
yBENUYEHNEM MPOAOIPKUTENBHOCTM YrbTPa3ByKoBOM 00paboTkM Onsi BCeX YeTbipex BMAOB Msica
(tabn. 1, puc. 1). Hanbonee BbipaxkeHHasi peakuns Habnoganacb y CBUHMHbI: HanpsbkeHne cpesa
cHmaunocb ¢ 11,42 klMa pgo 5,74 kMa yepe3 15 MuHyT nocrne o6paboTkn. oBSAMHA nokasana
YMEPEHHOE CHWXEHWNE HaNpPshKEHUSA cpesa, ero 3HadeHus BapbupoBanuck oT 16,53 klla go 10,20
klMa. bapaH1Ha 1 KOHWMHa TakKe NPOAEMOHCTPUPOBAsN CHMXEHNE HanpsxeHna casura: ¢ 12,63 kla
po 7,73 klMawnc 13,17 klMa pgo 8,06 klMa, cooTBETCTBEHHO.

Tabnuua 1 - HanpshkeHne cpesa pasHbiX BWOOB Msica B 3aBMCMMOCTM  OT
NPOAOIMHKUTENBHOCTM YNbTPa3ByKoBoW 06paboTku, klMa

Bpems Bo3gencTeus ynbTpasByka, MUH
Obpaseu 0 2 5 10 15
CBUHWHA 11,42 8,23 6,89 6,42 5,74
loBsAMHA 16,53 12,04 10,84 10,73 10,20
bapaHuHa 12,63 9,25 8,10 7,98 7,73
KoHunHa 13,17 9,65 8,45 8,33 8,06
cp, xlla
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PucyHok 1 — BnusiHne npogomKknTenbHOCTH yrbTpa3BykoBOM 06paboTkm Ha n3MeHeHne
HanpsXXeHna cpesa Msaca
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YnbTpassykoBas obpaboTka okasana nonoXutenbHOe BNUSHWE Ha BNaroCBA3bIBalOLLYHO
cnocobHocTb Msica. Bo Bcex Bngax msica ¢ yBenuyeHMeM BpPEMEHU YNbTpa3ByKOBOW 0b6paboTku
Habnoganocb crabunbHoe yBenuMyeHue BIarocBs3biBalOLWEen CnocobHOCTU (PUCYHOK 2). 31O
CBMAETENbCTBYET O TOM, YTO ynbTpa3BykoBas obpaboTka HapyLlaeT CTPYKTYpY MbILUL, U GenkoBble
CeTun, YTO NO3BONSAET Nyylle yaepxueaTtb Bogy. MakcumanbHoe yBennyeHne BnarocBs3biBaroLLen
CnocoBHOCTM npomsowsio npu 15 MuHyTax obpaboTku, YTO CBMOETENLCTBYET O TOM, 4YTO 3Ta
NPOAOIPKUTENBHOCTL ONTUMarnbHa AN MOBbIWEHUA BRarocBA3biBalOLWENn CNOCOOHOCTN BCeX
YyeTblpex BUOOB MsCa.

McxogHasa BnarocesasbiBatoLLasi CnocobHOCTb KaXKaoro Buaa msca obina pasnmyHon, npuyem
camas Bbicokas 6bina y rosguHbl (64,30%), a camas Hu3kas — y cBUHUHBI (51,60%). Mocne 15-
MUHYTHON 06paboTkn Hambonbllee yBenuyeHve BMarocBs3biBaloLEen CrnocobHOCTM nokasana
roBaguHa (75,23%), 3a Hen cnegytoT KoHuHa (73,19%), 6apaHuHa (69,92%) n cenHuHa (57,28%).

BCC, %

75.0
70.0
65.0
60.0
55.0

50.0

40.0 ~ - T - T : T : 1
0 2 5 10 15

—8—CBrHuHa loBagmHa —k—bapannHa —4—HKoHuHa Te

PucyHok 2 — BnnsiHne npoaomknTenbHOCTH yNbTpa3ByKoBon 06paboTkn Ha n3ameHeHue
BlarocBsA3blBaloLLLEel CoCOOHOCTM Msca

PesynbTatbl uccnegoBaHua (Tabn. 2) no3sonunm nonyyYnTb npeacraBneHne 06 nameHeHum
MUKPOOHOM HarpyskM npuv BO3AEWUCTBMM YnbTpasByka M €e MOTeHUManbHOM BIMSHMM Ha
6e3onacHOCTb Msica B COOTBETCTBMM C HOpMaTuBHbIMKU TpeboBaHusamu. Heobxoanmmo oTMeTUTb
CHWDKEHME KONMYecTBa NaToreHHbIX MUKPOOPraHNM3MOB BO BCEX BMAAX Msica No Mepe yBennieHus
NPOAOCIHKNTENBHOCTU YrbTpa3ByKoBOM 06paboTkun. 3T0 CHUXKEHNe 0cCobeHHO 3ameTHO Npu 6onbLuen
NPOOOIMKUTENBHOCTM 06paboTkM, NpuyeMm Haumbonee 3HauMTenbHOE yMeHblleHue HabnpaeTcs
nocne 10 1 15 MUHYT ynNbTPa3ByKOBOro BO34ENCTBUSA. OTa TEHOEHUMSA CBUAETENbCTBYET O TOM, YTO
ynbTpa3BykoBas 06paboTka oka3biBaeT 3aMeTHOE BIIMSHWE Ha NONyNAUMI0 MUKPOOPraHN3MOB, YTO
MOXeT cnocobCcTBOBaTh NOBbLILLEHMIO 6e30NacHOCTU MsAca.

Tabnuua 2 — KomnmyectBO Me30UNbHbIX a3pobHbIX M hakyNbTaTUBHO-aHAdPOOHbIX
MUWKPOOPraHNM3mMoB B pa3HbiX BUAax Msica B 3aBMCUMOCTW OT NPOAOIHKUTENBbHOCTN YrbTPa3BYKOBOIO
BO34eNCcTBuUSA

KMA®AHM, KOE/r, Hebonee HobMaTe no TP TC
O6paszel MpoaomKknTeNnsbHOCTL 00paboTkM, MUH 03 4320 13* ne Bonee
0 2 5 10 15 '
CBWHWHa 0,5*10°3 0,5*10°3 0,4*103 0,3*10°3 0,3*103 1*103
loBaguHa 0,4*10°3 0,4*10°3 0,3*10°3 0,3*10°3 0,2*10°3 1*10°3
bapaHuHa 0,4*10° 0,4*10° 0,4*10° 0,3*10° 0,2*10° 1*10°
KoHuHa 0,3*10° 0,3*10° 0,2*10° 0,2*10° 0,1*10° 1*10°

*TexHu4yeckull peanameHm TamoxeHHo20 cor3a 034/2013 «O besonacHocmu msica U MSICHOU
rpooOyKuUU»
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Bo Bcex obpasuax mMsica 4o M nocre obpaboTku ynbTpasByKOM He Oblniv OGHapyKeHbl
BGakTepum rpynnbl KALWEYHOW Maroyku, NaToreHHble W YCMOBHO MaTOreHHble, B TOM 4ucre
canbMOHENIbI, a TaKKe APOXOKN N MIECEeHMN.

O6cyxaeHne Hay4YHbIX pe3ynbTaToB

Habniogaemoe CHMXEHME HaMpshKEHUsI cpe3a Msica Mnocne ynbTpasByKOBOW 06paboTkm
MOXHO OOBACHUTb MEXaHWYeCKUM paspyLleHWEM MbIWEYHbIX BOJSIOKOH Mo4 AevCTBUMEM
yNbTPa3BYKOBbIX BOSIH. OTU U3MEHEHMSA B CTPYKTYPE MbILLL, NPUBOLAT K CHUXKEHUIO YCTOMYMBOCTM
Msica K gecbopmMaLimm, B pesdyrnbTaTe Yero npoaykT ctaHoBUTCSA 6onee HeXxxHbIM. CTeneHb CHUXKEeHUS
HanpsKeHNs cpesa y pasHbIX BUOOB MsCa pasfnvyHa n3-3a pasnuyni B CTPYKTYpe MbILL, COCTaBe
GenkoB 1 cogepXaHun CoeauMHUTENbHOM TkaHW. CBUHWMHA, umerowas 6onee TOHKME MblEYHble
BO/IOKHA W MEHblLUee COAEepXaHue COoeauHUTENbHOM TKaHu, OGonee BocnpuMMumMBa K
yNbTPa3BYKOBOMY BO34ENCTBUIO NO CPABHEHUIO C rOBAAMHON, 6apaHMHOM N KOHWUHON.

YnbTpassykoBas o6paboTka NpMBOAUT K M3MEHEHUIO CTPYKTYPbl MsiCa U pacnpeneneHunto
BOAbIl, B pe3ynbTaTe Yero ynyywaeTcs BnarocBasbiBatoLLlasi CnocobHOCTb. TO MOXET NPUBECTM K
YMEHbLUEHMWIO NOTEepU BMaru, yryyleH o TEKCTYPbl U YBENNYEHNIO Cpoka XxpaHeHus. Kpome Toro,
ynbTpasBykoBas ob6paboTka MOXeT NoTeHUManbHO MOBbLICUTb MULLEBYI LEHHOCTb MsiCa 3a cyeT
yCKOpeHus aeHaTtypaumm 6enka 1 noBblLLEHNst ero paCTBOPUMOCTH.

CHWXeHMe KonmyecTBa MaTOreHHbIX MWKPOOPraHM3MOB MpU BO3AEWCTBUWN YNbTPa3BYKOM
MOXeT ObITb 0BycrnoBneHa psaomM akTopoB, BKNOYas SABMEeHMEe KaBuTauum, T.e. obpasoBaHue u
CXnonbiBaHMe Ny3blpbKOB B XXWOKOCTU, KOTOPbIE MOTYT NOBPEXAaTb MUKPOOPraHU3Mbl; COBUrOBbIE
CVnbl, KOTOpble MOryT paspylaTtb KIeTOYHble CTEeHKM MUKPOOPraHM3MOB; BblAeNneHve Tenna,
KOTOpOe MOXeT NPMBECTU K rmbenn MMKpoOpraHnM3MoB.

3akntoyeHue

B 3aknioyeHve cnegyetr  OTMETUTb, 4TO  pe3ynbTaTbl  AaHHbIX  MCCNeaoBaHWN
CBUOETENbLCTBYIOT O TOM, YTO YynbTpa3BykoBad obpaboTka nossonuna ynyywnTb MokasaTtenu
HanpsbkeHns cpes3a Msca. bonee panutenbHaa obpaboTka npuBena K MOBbILIEHMWIO
BrarocBsa3blBaloLLEeN CNOCOBHOCTU BCeEX BUOOB Msica. [lonyyeHHble pe3ynbTaTbl CBUOETENLCTBYIOT
O MONOXNTENBHOM BIUSHUK YNbTPa3BYKOBOW 06paboTKM HA CHUXKEHME YNCIIEHHOCTM ME30UITbHBLIX
a9pobHbIX U aKynbTaTUBHO-aHA3POOHbIX MWKPOOPraHM3MOB B MSACE, KOTOpble  MOryT
cnocobCcTBOBAaTL MOPYE MsICa M COKPALLLEHMIO CPOKa Ero XpaHeHus.

Takum obpasom, ynbTpasBykoBass obpaboTka MMeeT BaXHoe 3HadeHue AN MSCHOM
NMPOMbILUNIEHHOCTW, MOCKOSIbKY OHa MOXEeT ObiTb WCNONb3OBaHa B KayecTBE HETEPMUYECKOro
BO3AENCTBUSA ANs1 NOBbILLEHNS KayecTBa, 6€30MacHOCTM U yBENMYEHUS CPOKa XPaHEHMUS Pa3fMyHbIX
MSICHbIX NPOAYKTOB.
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YNbTPAObIEbICTbIH A3bIK-TYNIK LWWMKI3ATbI MEH OAWbIH ©HIMHIH CAMNAIbIK
KOPCETKILWTEPIHE SCEPI

Makanada ynbmpadbibbicmbik eHOeydiH em canacbiHbIH e32epyiHe acepi myparibl 3epmmey
Hamuxernepi KesimipinaeH.

Ynempaodbibbicmbik 6HAeydi KondaHy 6olbiHWa OypbiH XypaisinezeH 3epmmeynepdiH
KernwiniciHde em rneH em ©HIMOepiHiH cananbiK KepcemkiwumepiHe OH ocepi 6alkanobl.
Ynbmpadbibbicmbik 6HOey mexHonoausinbik ripouecmepdi xedendemyde, emmiH byHKUUOHasIObIK-
MEeXHOI02USIIIbIK XXOHEe KYpblibIMObIK-MexaHUKarbIK KacuemmepiH Xakcapmyda KeH maparifaH.

Ocbl  3epmmeynep 6apbicbiHOa xaHyaprnapOblH oepmypni em ynainepi spmyprii
y3aKkmbiKmarb! yribmpaobibbicmbiK acepae yuwbipadbl, co0aH KeliH WolwKa, cublp, KOU XXoHe XbIKbI
emmepiHiH  Kecinydeai  KepHeyiHiH,  binfandel  balnaHbicmelpy  KabiemiHiH  XoHe
MUKPOBUOTO2UANBLIK KepcemkKilumepiHiH e32epyi aHbikmarnobl. HomuxeciHde yrnbmpadbibbicmbiK
eHOey emmiH 6apribiKk myprepiHiH Kecy KepHeyiHiH memeHdemyae MyMkKiHOik 6epdi. EmmiH binFan
balinaHbicmelprbiw KabinemiH apmmbipambsiH yiibmpadbibbicmbik eHOeydiH oHmalinibl y3aKmbifbl
aHbIKmarnobl. YrnbmpaobibbicmblK 6HOey y3akmbifbl yiralraH calbiH emmepdeai namoaeHOi
MuKpoar3asniap0biH caHbiHbIH memeHOeyi balikarnobl.

XKypeizineeH 3epmmey Hemuxxenepi bolibiIHwa em eHepkacibi ywiH yrnbmpadbibbicmbiK
eHOeydiH MaHbI30bIIbIFbI myparibl KOpbimbIHObI Xacandbl, elUmkeHi 6yn odic gu3uKarbiK,
BUOXUMUSTIBIK X8He MUKpPObUOooausnblK Kepcemkiwumepodi, cana MeH Kayircisdikmi xakcapmy
JKOHe apmyprii em eHIMOepiHIH cakmay Mep3iMiH y3apmy YWiH mepMusiiibiK emec acep pemiHoe
natidanaHbirybl MYMKIH.

TyliH ce3dep: ynbmpadbibbicmbiK 6HOey, em, em ©eHimOepi, Kecinydeai KepHeyi, biifan
6alinaHbicmbiprbiw Kabinemi, MUKpobuonoausisibiKk Kepcemekiwmep.
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THE EFFECT OF ULTRASOUND ON THE QUALITY INDICATORS OF FOOD RAW
MATERIALS AND FINISHED PRODUCTS

The article presents the results of a study of the effect of ultrasonic treatment on changes in
the quality of meat.

In most of the previous studies on the use of ultrasonic treatment, a positive effect on the
guality of meat and meat products was noted. Ultrasonic processing is widespread in accelerating
technological processes, improving the functional, technological and structural and mechanical
properties of meat.

In the course of these studies, meat samples of various animal species were subjected to
ultrasound exposure of various durations, after which changes in shear stress, moisture binding
capacity and microbiological parameters of pork, beef, mutton and horse meat were determined. As
a result, ultrasonic processing has reduced the stress of cutting all types of meat. The optimal
duration of ultrasonic treatment has been determined, which increases the moisture binding capacity
of meat. As the duration of ultrasonic treatment increased, a decrease in the number of pathogenic
microorganisms in meat was observed.

Based on the results of these studies, it was concluded that ultrasonic treatment is important
for the meat industry, since this method can be used as a non-thermal effect to improve physical,
biochemical and microbiological characteristics that increase the quality, safety and increase the
shelf life of various meat products.

Key words: ultrasonic processing, meat, meat products, shear stress, moisture binding
capacity, microbiological parameters.
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COOTHOLUEHUE ®OPM CBA3U BJIATU B PELLIENTYPAX MACHbBbIX PYBJIEHbIX
Nnony®ABPUKATOB, MOOAUPULIMPOBAHHBLIX C UCMNOJIb3OBAHUEM
BEJNIKOBO-YIMEBOAHOU KOMMNO3UUNA

AHHOomauus: [llonynspHbiMUu Npodykmamu Ha rnompebumernibckoM pbiHke Pecrybnuku
KasaxcmaH senstomcsi MsicHble ronyghabpukamel. [Tpu amom rnpuopumemHsie no3uyuu, co2nacHo
mpeHOam nompebumernibCKo20 cripoca, coxpaHsaom pybrieHsle rnosygabpukamsl. IghhekmueHbIM
rnodxodom Orisi 3aMeHbl Yacmu MSICHO20 CbIpbsi 8 peuenmypax pybrneHbix nonygabpukamos
senssemcs paspabomka pyHKUUOHaIbHbIX aHario0208 MSICHO20 Chipbs U MPOJyKMo8 Ha e20 0CHoge
3a cYyem uCrnonb308aHUsi pacmumesibHbIX Cblipbe8bIX UCMOYHUKO8. BaxkHoU 3adayvel siernisemcsi
obecrevyeHue audpamayuoHHbIX XapakmepucmukK nuu,esol cucmembl, He ycmyrnaouum 6a308biM
peuenmypam MSICHbIX rorychabpukamos mpaduyuoHHo20 cocmaea. Llens pabombr —
uccriedogsame enusiHue 6esnkogo-yanesodHol komnosuyuu (BYK) us coeeoli okapbi, Hymoeol MyKu
U KOHUeHmpama cbleopomo4Ho20 besika KCb-80 Ha enazoemMKocmb U coomHouweHue ¢hopm cesidu
eriazu 8 MSICHbIX pybrieHbix rosnyghabpukamax ¢ ucrosib308aHuUeM akmyarsbHbix 0nst Pecnybnuku
KaszaxcmaH eudoe MSICHO20 Cbipbsi — 20850UHbl, bapaHuHbl, Msica nmuubl. Pe3ynbmambi
M10380/151I0M CPasHUMb MmemrepamypHble UHMeps8arsbl cmyreHel mernsiogo20 fnpespauw,eHus u
Konudecmea ydansemol Ha omdesbHbix cmadusix deaudpamauyuu 800kl U3 hasbl uccredosaHHbIX
obpasyos. Mepesas cmyneHb, coomeemcmeyowas ydaneHuo hu3uKo-MexaHU4eCcKU cesi3aHHoU
efiazu, npomekaem 8 uHmepsarne memrepamyp om KomMHamHol 0o 32-34°C A ecex obpasyos.
Konuyecmeo makoli 800kl 8 ¢hase rnpob He npesbituaem 2%. OcmomuyecKku cesizaHHasi ernaaa,
yOansiemasi Ha 8mopol cmyreHu, cocmaesiiem 0cHo8y eceli 800bI, Hacbiwarowel npobbl. Ee
Koru4yecmaeo MakcumaribHO 8 cocmase obpa3syoe Ne 2 u 3. [Npu amom 0nst o6pa3syoe Ne 2 u 3 makxe
xapakmepeH cambil WUPOKUU memrepamypHbili uHmepeasa emopol cmyrneHu deaudpamayuu:
94°C u 103°C coomeemcmeeHHO. YdaneHue adcopbUUOHHO U XUMUYECKU C8513aHHOU eriagu Ha
mpemebel cmyrneHu mensiogo20 rnpespaweHuUs npoucxooum npu 6bICOKUX memrepamypax u
MOXKem corpoeoxx0ambCcs mepMosIu30M KoMmrioHeHmos rpob. [oss ydansemol Ha OaHHOU cmaduu
rpouecca snaau u3 ghasbl 0bpa3syos He npessiwaem 16,3%, makcumarsHa 0ns bYK u muHumarsHa
ons obpasya Ne 4 (13,7%). Pe3ynbmambi ceudemernibcmaytom o0 b6051ee 8bICOKOM YypO8HEe
audpamauyuu obpasyos, npuaoMOoBEeHHbIX Mo ModugbuyuposaHHbiM peuenmypam ¢ BYK, no
CpasHeHUK C KOHMPOJsIbHbIM 0bpa3yom. Omo obycrioeneHo 8russHUeM Ha cmerneHb ces3aHHoCmu
mMornekyn 800bl  6erikogo-y2reeodHO20  KOMrrekca, codepxawe2o0 8 C€80eM cocmase
rnonucaxapudbl, a makxXe rpocmele caxapa u oucaxapuosbi.

Knroyeenle cnoea: ceaobodHast eoda, cesizaHHas 800a, eriazocodepxaHue, 8/1a20eMKOCMb,
Oeaudpamauusi, HeuzomepMu4eckull mepmudeckull aHanus, ougepeHyuanbHas cKkaHupyouwas
Kanopumempusi

BBegeHune

Boga urpaet BaxHyl0 pofib B TEXHOSOMMWU KMBbLIX CUCTEM W MOMYYEHHbIX HA UX OCHOBE
MULEBbLIX CUCTEM, B TOM YMCME B TEXHONOrMU (POPMUPOBAHUSA U COXPaHEHUS NOTPEOUTENLCKUX
CBOWCTB NMPOAOBOSbCTBEHHbLIX TOBAPOB [1].

MonynsipHbIMK NPOAYKTaMK Ha NOTPebuTeNbCKOM pbiHke Pecnybnunkm KasaxctaH aBnstoTcs
MSACHble nonydgabpukaTtbl. [lpy 3TOM  nNpUOpUTETHbIE  MO3MUMK, COMNAacHO  TpeHaam
noTpebuTenbLCKoro cnpoca, CoXpaHsaT pybneHsie nonydabpukatsl [2]. D deKTMBHBIM NOAXO40M
ANA 3aMeHbl 4YacTU MSCHOMO Cbipbs B peuenTypax pybneHbix nonydabpukatoB sABAsSeTCA
paspaboTka (PyHKUMOHANbHbLIX aHaroroB MSCHOrO CbipbSi U MPOAYKTOB Ha €ro OCHOBe 3a cyeT
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NCNONb30BaHWUS  pPacTUTENbHbIX  CbIPbEBbIX  WCTOYHMKOB, Kak C  MO3UUUA  CHUXEHWUS
aHTPOMOSIOrM4YECKON Harpy3kn CenbCKOXO3SANCTBEHHbIX NPeanpUsaTUIA Ha OKPYXKatoLLyt0 NPUPOAHYIO
cpeay, Tak 1 C No3NLMIN IKOHOMUYECKOW LienecoobpasHoCTy.

BaxHon 3apadven sABnseTca He ToOnbko obecnedeHve afeKBaTHOCTU aMUHOKUCIOTHOro
coctaBa cymmapHoro 6enka npogykra usmonornyeckum noTpebHOCTsIM opraHuama venoseka, HO
n obecnedyeHve rmapaTaLMOHHbIX XapakTepuUCTUK MULLEBON CUCTEMbI, HE yCTynawwmmMm 6a30BbiM
peuentypaMm MSCHbIX nonycgabpmkaTtoB TpaguUMOHHOrO coctaBa. [locTaBneHHbIM 3agadvam
OTBEYaeT MCMoNb30BaHNEe pacTUTENbHbIX U XXMBOTHbIX GuononumepoB B cocTaBe 6Genkoso-
yrneBogHbix komnosvumn  (BYK). Wmeetcss nonoxutenbHbi onbIT mcnonb3oBaHuss BYK B
TEXHOSNOMMN  3MYINbCUMOHHBIX MNpPOAyKTOB [3], nawTeToB [4], MSCO-pacTUTENbHbIX PYOBneHbIX
nonycgabpukaToB Ans repoguetnyeckoro nutanus [5]. B kayectBe anbTepHaTMBHOMO MsCY
pacTUTENbHOro Chipbsi, B TOM 4Yucne B coctaBe bYK, nepcnektMBy MMeeT BTOPUYHBLIA NPOAYKT
TEXHOMOrM4YeCcKoro npouecca nepepaboTkn coeBblx 6060B C NOMyYyeHVeM COEBOro MOrioka U ero
NPOn3BOAHbLIX, @ UMEHHO, CoeBasi okapa [6].

Llenb paboTbl — nccrneqosathb BrivsiHMe 6enKoBO-yrneBoAHOM KOMMNO3ULUM N3 COEBOW OKapbl,
HYTOBOW MYKW M KOHUEHTpaTa cbiBOpoTo4YHOro 6enka KCB-80 Ha BNaroeMkoCTb U COOTHOLLEHME
dopm cBs3N Bnarm B MSACHbIX pybneHbix nonygabpukatax ¢ MCNONb30BaHMEM aKTyanbHbIX Ans
Pecnybnukn KazaxctaH BUOOB MACHOrO Cblpbsi — rOBSIAMHbLI, 6apaHunHbl, Msica NTULbI.

YcnoBusa n metoabl uccrnenoBaHus

[na npoBeaeHus wuccrnegoBaHU Obinv NPUrOTOBIIEHbI YeTbipe obpasua, XapakTepucTvka
KOTOpbIX NpeacTaeneHa B Tabnmue 1.

Tabnuua 1 — Xapakrepuctmka o6pasLoB
Homep
obpasua

Xapakrepuctuka obpasua

Benkoo-yrnesogHasa komnosunuuns (BYK) coctaea: coebii hapw Okapa — Myka
O6pasey 1 | HyTOBas — KOHUEHTpaT cbiBopoToyHoro 6enka (KCB 80) B cooTHoweHun 9:5:10 B
BMAE r’MApaTUPOBAHHOM CMECH

basoBas peuentypa capw gns koTneTt coctaea, kr /100 Kr: MACO KOTNeTHoe

Obpasel 2 roBsxbe — 54; maco koTrneTHoe csuHoe — 10; x11ed nweHunYHbIn — 12
MoguduumpoBaHHas peuentypa Ne 1 — dpapw ana koTtnet coctasa, kr / 100 «r:
O6pasey 3 . }
MSCO KOTneTHoe roesikbe — 41; maco ntuubl — 10; BYK — 25
O6paset, 4 MoanduumpoBaHHasa peuentypa Ne 2 — cpbapw gns kotneT coctasa, kr/ 100 «kr:

MSICO KOTNETHOE roBsixxbe — 46; bapw 6apanui — 10; BYK — 20

WcecnepoBanua nposoaunu Ha npubope TI-ACK mogenn STA 449 F3 Jupiter. [ns deTbipex
o6pasL0B NPOBOAMIM CPABHUTENBHYIO OLIEHKY CrieayoLLMX NapamMeTpoB: yAenbHOM 3HEPrm CNapeHus,
OKOHYaTeNbHOM TemnepaTypbl WCNapeHusi, 3aBUCUMOCTU CTereHV npeBpalleHnsa Bellectsa (a) oT
abconoTHOM TeMnepaTypbl Harpesa 06pasuos (T, K), yicneHHbIX napaMeTpoB KOMMSEKCHbBIX MMKOB Ha
KpmBbIX AuddepeHumanbHoM ckaHvpytoLen kanopumetpum (OCK) n tepmorpasumetpun (TT1).

KuHeTnky yganeHus nety4ynmx KOMMOHEHTOB U3 00pa3uoB B HEM3OTEPMUYECKUX YCMOBUAX
nccnegosanu Ha npubope CUHXPOHHOrO Tepmuyeckoro aHanmsa mogenu STA 449 F3 Jupiter ¢
aepxatenem obpasua (OCK/TT) Tnna S B antoMMHNEBOM TUre C NPOKONOTON KPLILLIKOW (B Ka4ecTBe
aTanoHa MCMonb30Barncs NycToM antoMUHMEBBIM TUreNb C MPOKOMOTOM KpbIWKOW). M3amepeHus
npoBoAUSIMCE B cpede a3oTa kracca 5,0 (pacxoa aktueHoro raza 50 mn/MuH, pacxod 3almMTHOro
raza 20 wmn/mun). MNMporpammHoe obecneveHne: NETZSCHProteus — Tepmudeckuin aHanms.
Mporpamma Harpesa: Harpes oT 25°C go 200°C co ckopocCTbto 2 rpag/MuH.

Anga nonyyeHus cBeAeHMN O MexaHu3me gervapatauumn u KonM4yeCcTBEHHOM COAEPXKaHUN B
obpasuax ceBobogHOM M CBA3AHHOW BOAbI NOMyYeHHble AaHHble KpmBbIX TI 6Gbinn obpaboTaHbl No
MeToauKaMm, onucaHHbIM B paboTax [7-9].

PesynbTaTbl uccnegoBaHumn

Ob6Lwas BnNaroeMKoCTb MNPOAYKTOB MUTAHUSA $BASIETCA BaXKHEWLIEN XapaKTepUCTUKOWN,
BNUSIOLLEN Ha CTPYKTYPY, KOHCUCTEHLMIO 1 MUKpobuonornyeckune nokasartenu [10]. B 3aBucumoctun
OT CNOCOBGHOCTN MOMEKYN BOAbI K yHACTUIO B XUMUYECKUX, BUOXMMUYECKMX 1 MUKPOBNONOrMYECKNX
N3MEHEHMAX NULLIEBLIX CUCTEM BOOY NPUHATO NoapasaensiTb Ha CBOGOAHYIO M cBA3aHHyto [11, 12].

WccnepnosaHve obuiero BrarocogepxaHusa U KOfIM4eCTBEHHOMO COOTHOLLEHUS pasimnyHbIX
dopm CBA3N BOAbl B MPOAYKTAX MUTAHUA BO3MOXHO MyTEM HEU30TEPMUYECKOrO TEPMUYECKOrO
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aHanusa. NepeBnyHasn nHdopmauus, nonyvyeHHas Ha npubope STA 449 F3 Jupiter, npegcraBsneHa
Ha pUCyHKax 1 un 2.
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a — peuenTypa ¢hapLia, mogudmumpoBaHHas ¢ NCMOb30BaHMEM MsICa MTULbI U cogepXallas
25% BYK, 6 — peuenTtypa caplia, moguunumpoBaHHas ¢ UCNonb3oBaHNEM Msica GapaHWHbI
n cogepxawasa 20% bYK
PucyHok 2 — Tepmorpammel 06pasLoB

Ha Bcex Tepmorpammax (puc. 1, 2) kpuBble T[T 06pas3yoB AEMOHCTPUPYIOT aKTUBHOE
CHmKeHne maccol B uHTepBarne ot 30°C go 107-167°C, koTopoe CBf3aHO C yAaneHuem nety4vmx
KOMNOHEHTOB. TemnepaTtypbl NMKa U OKOHYaHWS TENSOBOrO NpeBpalleHns 3aBUCAT OT NPUPOAbI,
cocTaBa W CTPYKTYpPHOW HeogHopoaHocTn obpasuyoB (Tabn. 2). [JaHHoe wu3MmeHeHue macchbl
CONPOBOXAAeTCH MUKOM SHAOTEPMUYECKOro TENNoBOro npespaweHunsa Ha kpusbix JCK ans Bcex
obpasuoB. HarpeBaHve fo 6onee BbICOKMX TemnepaTyp K CyLeCTBEHHbIM U3MEHEHUAM MacCbl He
npueoauT. B Tabnuue 2 npeacraeneHbl napameTpbl TEPMOrpaMm nccrnefosaHHbIX obpasuos: Ne 1
— 6enkoBo-yrnesogHas komnosuumsa (BYK), Ne 2 — 6a3oBas peuenTypa capia (koHTpornb), Ne 3 —
peuenTypa capLua, moanduumpoBaHHas ¢ UCNonb3oBaHMEM Msca NTULbI U cogepxatias 25% BYK,

Ne 4 — peuenTypa dapLua, MOAMPULMPOBAHHASA C UCMOSb30BaHNEM Msica 6apaHuHbl 1 cogepallas
20% BYK.

Tabnuua 2 — NapameTpbl TEpMOrpaMm, nccnegoBaHHbIX 06pasLoB N0 AaHHbIM PUCYHKOB 1 n 2

MapameTpbl KOMMNIEKCHbIX NMUKOB OBpasuel
pamerp N1 | Ne2 | Ne3 | Ne5
Kpusble ACK
TemnepatypHbIn nHTepBan nuka, °C 62,5-107,6 80,7-149,7 97,4-166,7 67,8-147,0
Temnepatypa akcTpeMmyma nvka, °C 96,4 120,9 126,6 109,0
Mnowaapb, x/r 1540 1858 1668 1689
Kpusble TI

OcrtaTtok macchl obpasua BOKOHLI,e 31,64 21.54 28.78 29.75
TEennoBoro npespawleHns, %
Temnepatypa OOKOH‘-IaHVIﬂ TEnnoBoro 115.9 149.7 166.7 147.0
npespatueHmns,°C
Temneparypa akcTpemyma 96,4 119,9 121,3 108,0
TEennoBoro npespaileHms,°C

HarpeBaHve npuBoauT K ydaneHuio M3 dasbl MCCnegoBaHHbIX 00pasuLoB KUHETUYECKM
aKTMBHbIX B AaHHbIX YCroBusIX YacTuu. [loaTomy Ha HavanbHOM 3Tane TepMonu3a ygansercs
csobogHasa Boga. Mo mepe pocta TemnepaTtypbl B MpoOLECcCe CHWXKEHUs Maccbl obpasua byayT
y4yacTBOBaTb BCE MEHEE U MeHee aKTMBHble yacTuubl. B TemnepatypHom uHTepBane 60-80°C
GonbLIMHCTBO OenkoB NnogBeprarTca AeHaTypaummn 6e3 notTepm Maccol, a Npu TemnepaTtypax Bbille
100-120°C perngpataums MOXeET COMNPOBOXAATbCA TEPMUYECKMM pPasnoXeHWeM nonvnenTuaoe C
BblAeneHneM neTyuynx NpoAaykToB pacnaga [7, 8].

[nsa BbIABNEHUs MexaHM3Ma U 3HAYEeHUN KMHETUYECKMX NapaMeTpoB npolecca TepmMormaa
NccneaoBaHHbIX 00pasuoB MPUMEHANW  METOA, OCHOBaHHbIA Ha  3aBMCMMOCTU  CTeneHu
npespalleHms BelecTtea (o) oT Bpemenn (1) [7-9]. BennuunHy o paccunteiBanu no kpmebiM T kak
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OTHOLLEHME KONMYecTBa yAareHHoro npu gaHHOW TemnepaTtype neTyd4ero KOMMoHeHTa K obLuei
noTepe maccbl 06pasLa B KOHLE TEMNSIOBOrO NpeBpaLLeHus.

1 -
0,8 -
0,6 -
a
0,4 - Nel
Ne2
0,2 - Ne3
Ned
D | T T T 1
0 20 40 60 80
T, MMH.

Ne 1 — BYK, Ne 2 — 6a3oBas peuenTypa capLua (koHTponb), Ne3 — peuenTypa dapLua, MoanduumnpoBaHHas
C Mcnonb3oBaHNeEM Msca NTuubl n cogepxalas 25% BYK, Ne4 — peuenTtypa dapia, MmogmduumpoBaHHas
C ncnosnb3oBaHMeM Msica bapaHuHbl U cogepxalasa 20% BYK.

PucyHok 3 — 3aBMCMMOCTbL CTeneHn NpeBpaLleHns o OT BpeMeHU T Ans obpasLoB

Ha pucyHke 3 npegcrtaBneHa KMHETMYECKas KpuBasi U3MEHEHWsI CTEMEHU NpeBpaLLeHus
BeLlecTBa (a) B npoLecce TepMonm3a nccnegoBaHHbIx 06pasuyoB. 3aBUCUMOCTb MMeEET S-00pasHblii
BMA Ons Bcex obpasuoB, YTO NOATBEPXKAAET HanuuMe pasnmunii B CKOPOCTU yAaneHus neTyumnx
KOMMOHEHTOB Ha pasHbiX 3Tanax (CTyneHsx) npouecca. Manas ckopocTb Harpeea (2 rpag/MuH) n
HebonbLon TemnepaTypHbii WHTEpPBas, B KOTOPOM MPOUCXOAMT germapataumsi obpasuos,
NO3BOSIAOT NMPUMEHUTbL OJ1 ONUCAHUSA MEeXaHu3ma 3TOro NpoLecca MoSIOKEHNA N30TEPMUYECKOM
KMHETMKN. C Lenblo BbISIBNEHUA TeMnepaTypHbIX XapaKTEpPUCTUK CTyMeHew gernapataumu ans
o6pasuoB Ne 1-4 (puc. 3) 6binv NOCTPOEHbI 3aBUCMMOCTH B KoopanHaTax Ig a ot 1/T (pwuc. 4).
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Ne1 — BYK, Ne2 — 6asoBas peuentypa capia (koHTporb), Ne3 — peuenTtypa dapLua, mogudmumposaHHas
C 1Mcnonb3oBaHneM Msca NTuubl 1 cogepxailas 25% BYK, Ne4 — peuentypa dapuia, mogudmumpoBaHHas
C ncnonb3oBaHMeM Msica 6apaHuHbl U cogepalasa 20% BYK.

PucyHok 4 — 3aBNCMMOCTb CTEMNeHN NpeBpaLLeHns a oT TemnepaTypbl T ons obpasuos

,D,aHHbIe O KMHEeTUuKe aerngpartaudmm O6pa3Ll,OB npeacrtaBrieHbl B Ta6n|/|u,e 3.
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Tabnuua 3 — KuHeTnyeckne xapakrepucTukm germgpataumm obpasuos Ne 1-4

CryneHb A Q, [ona yoaneHHomn
O6paszel AT, K At °C % oT maccsl BOAbl,
aerngparaumm . o
yaaneHHou Bogbl | % OT macchl Npobbl

I 295-304 22-31 0,0-3,00 2,04

Ne 1 Il 304-367 31-94 3,00-76,2 50,1
i 367-389 94-116 76,2-100 15,3

I 300-305 27-32 0-1,08 0,80

Ne 2 Il 305-399 32-126 1,08-78,4 52,1
11 399-423 126-150 78,4-100 14,4

I 300-307 27-34 0-2,01 1,44

Ne 3 [l 307-410 34-137 2,01-80,8 56,9
11 410-440 137-167 80,8-100 16,1

I 298-305 25-32 0-2,25 1,58

Ne 4 [l 305-385 32-112 2,25-77,4 52,8
11 385-420 112-147 77,4-100 14,7

Takum obpasom, nccnenoBaHHble 06pasLbl NPenMyLLIECTBEHHO coaepXaT B CBOEM COCTaBe
cBoOOAHYIO BOAY, yOAnNsieMylo Ha NepBON M BTOPOW CTYMEHAX Aervapatauuun, ee onst gocturaet
57%. CopepxaHue cBs3aHHOW BOAbl B obpasuax HaxoauTces Ha ypoBHe 14-16%. PacnpeneneHue
yaaneHHoW BOAbl MO CTyneHaAM Aernapartauuu Ans uccrnegoBaHHbiX o6pasuoB B npouecce
TepMonn3a NpeacTaBreHo Ha puUcyHke 5.
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Ne 3
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I 1} 1]
CTyneHu TeN/0B0ro NpespaLweHms
Ne1 — BYK, Ne2 — 6asoBas peuentypa capLia (koHTpornb), Ne3 — peuenTtypa dapua, mogudmumposaHHas
C Mcnonb3oBaHneM Msaca NTuubl n cogepxawas 25% BYK, Ne4 — peuenTtypa dapia, MmognduumpoBaHHas
C ucnonb3oBaHnem msaca bapaHuHbl 1 cogepxawas 20% BYK.
PucyHok 5 — PacnpegeneHue yganeHHoOM BoAbl NO CTYMNeHsaM gerngparaumm
npu Tepmonmnse obpasuos

O6cyxaeHne Hay4HbIX pe3ynbTaToB

Mnowanb KOMMMeKCHbIX NUKOB Ha KpuBbix JCK nponopunoHanbHa 3HAYeHW0 TEMnoBbIX
adhpekToB Habnogaembix npoueccos. CpaBHEHME NapamMeTpoB Tepmorpamm ans obpasuos Ne 1-4
(puc. 1, Tabn. 2) NnokasbiBaeT caMOe HU3KOE 3HaYeHue nnowaanm koMmnnekcHoro nuka ana bBYK no
CpaBHeHuIO C Aapyrummn obpasuamu. Mpu aTom camoe Gornbluoe 3HaYeHWe TennoBoro adpdexra
AEMOHCTPUPYET KOHTPOIbHbIN 06pa3ew. Obpasubl Ne 3 u Ne 4, npeacrtasnstome cobor KOMNO3nUTbl
©asoBon peuenTypbl hapLua ¢ MACOM NTULbl U 6apaHnHbl COOTBETCTBEHHO, a Takke BKNovaoLwme
BYK, oeMoHCTpupytoT 6rn3kmne 3HavyeHus nnowanen NnMkoB TENOBbIX NpeBpaLleHni (puc. 2, Tabn.
2). MNony4yeHHble AaHHbIE CBUAETENBbCTBYIOT O BbIpPaBHUBAHUN Y CHUXXEHUN KOMMEKCHbIX TEMMOBbIX
3hPeKTOB yaaneHus neTydynx KOMMOHEHTOB M3 dasbl 06pa3uoB Ne 3 n Ne 4 no cpaBHEHMIO C
KOHTpONnbHbIM 0bBpa3uom Ne 2 npu pobaeneHnn B MscHOM dhapll  BernkoBO-yrneBogHOro
KOHLeHTpaTa.

TemnepaTypHble 3aBMCUMOCTM CTENEHN nNpeBpalleHns anga obpasuos Ne 1-4 nmeroT no Tpu
NVMHENHbIX y4acTka (puc. 4), Kaxabll U3 KOTOPbIX COOTBETCTBYET CTyNeHU yAaneHus neTyuqmx
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KOMMOHEHTOB M3 (pa3bl obpasua. WMmewwmecs B nuTepaType CBeOeHUs U MpuUMeHsiemas B
CYLUUIBbHBIX TEXHOMNOrMAX Knaccudukaumsa doopm ceasm srnarn [11-13] no3sonsoT NpeanonoXuThb,
4YTO MepBas CTyneHb Aernapartaumm COOTBETCTBYET yaaneHuo U3UKO-MeXaHUYeckun CBA3aHHOW
BMnaru, 3anosiHALWen Kanunnsapbl M y3kMe nopbl obpasua. 3710 Monekynbl, obnagatwowime
HanbornblUe KMHETUYECKON aKTMBHOCTbIO BCNEACTBME Mariol 3HEprun CBA3W C MaTepuariom.
Mepexon ko BTOpPOW CTyneHM Adervapartauum gns Bcex obpasuoB MpoucxoauT nfaBHO BBUAY
HanoXeHWs Apyr Ha gpyra npoLeccoB yaaneHusa Bnarn pasHom cTeneHn cBasaHHOCTU (puc.4).

BTopon atan gerngpartaumm SBAsSETCA caMblM NPOAOIMKUTENBHBIM U CBA3aH C yaaneHnem
OCMOTUYECKN CBA3AaHHOM Baru, nokanm3oBaHHOW BHYTPW KIETOK U coopmupytoen renb. Monekynbl
OCMOTMYECKM CBA3aHHOW BOAbl 06nagatoT BbICOKOM KMHETUYECKOW aKTUMBHOCTbIO M HebonbLuown
CTeneHblo CBA3aHHOCTM C MaTepuanom obpasua.

HanbHenwee yBenudeHne temnepatypbl 4o 130-150°C n 6onee npuMBOogMT K yaaneHuto
NMPOYHO CBA3AHHOW C rmapaTaLMOHHBIMU LEHTPaMm aacopObLUNOHHON N XMMUYECKM CBSAI3AHHOW Bnaru,
a TakkKe K 4YacTU4HOMY Tepmonu3dy Matpuubl obpasuos. MocnegHee noaTeBepXaaeTcsl CRNOXHOW
dopmon nmukoe [JCK Ha Tepmorpammax B o6nacTtu BbICOKMX Temnepatyp (puc. 1 n 2).

PesynbTatbl, npeactaerneHHble B Tabnuue 3, MNO3BONAKT CPaBHUTb TemnepaTypHbie
WHTepBanbl CTyNneHen TENOBOro NpeBpaLleHns U KonmyecTsa yaanseMon Ha OTAeNbHbIX CTagusx
aerngpartaummn Boabl M3 dasbl MccnegoBaHHbIX 06pasuoB. [lepBas CTyneHb, COOTBETCTBYOLLANA
yaaneHnio (U3NKo-MexaHU4eCckn CBSA3aHHOW Bnaru, nNpoTekaeT B WHTepBane TtemnepaTtyp OT
KomHaTHoM 0o 32-34°C ans Bcex obpasuoB. KonudecTtso Takom Boabl B dhase npob He npeBbilLaeT
2%. OcmoTU4eCcKn CBs3aHHasa Bnara, ygansemasi Ha BTOPOW CTYMeHW, COCTaBnsieT OCHOBY BCeEW
BOAbI, Hacbiwatowern npobel. Ee konnyectBo MakcmmarnbHO B cocTaBe obpasuoB Ne 2 n 3. [pu aTom
Ans 06pasuoB 2 1 3 Takke XapakTepeH cCamblii LLMPOKMIA TeMNepaTypHbI MHTEpBan BTOPON CTYMNEHU
nermapataumm: 94°C n 103°C cooTBeTCTBEHHO. YaaneHne aacopOLMOHHO U XMMUYECKN CBSI3aHHOM
BMnarv Ha TpeTben CTYNeHU TEeNNOoBOro npeBpaLleHns NpoMCcXoauT Npu BbICOKMX TemnepaTypax u
MOXET COMpPOBOXAATbCA TEPMONIM3OM KOMMOHEHTOB npob. [onda yganseMon Ha gaHHOW cTagun
npouecca Bnaru n3 assl 00pasLoB He npeBblwaeT 16,3%, makcumanbHa ana BYK n MmuHumanbHa
ans obpasua Ne 4 (13,7%).

3akno4yeHune

lMonyyeHHble pe3ynbTaTbl CBUMAETENLCTBYIOT O 06onee BbLICOKOM YPOBHE rugpartauuu
obpasuoB Ne 3 m Ne 4, npuroToBneHHbIX No moauduumpoBaHHbiM peuentypam ¢ BYK, no
CPaBHEHMIO C KOHTPONbHbIM 06pasuoM. [aHHbii akt oOycroBneH BAUAHMEM Ha CTeneHb
CBSA3aHHOCTM MOJieKyn BoAbl 6ernkoBO-yrneBogHOrO KOMMMEKca, COAepXallero B CBOEM COCTaBe
nonucaxapugbl, a Takke TMpoCcTble caxapa W aucaxapugbl. brnarogapss cnocobHocTn
HU3KOMOJEKYNAPHbIX YrNeBOAOB, hOpMMpPOBaTb AONOSMHUTENbHbIE BOAOPOAHbIE CBA3N C BOAOW U
OenkoBbIMM KOMMOHEHTaMK, MokasaHHoe B paboTe [14], aucaxapuabl BYK yeenuumuparort
rmgpataumio MmogmuLmMpoBaHHbIX 00pasLoB.

MomMUMO BeELLLECTBEHHOrO COCTaBa, Ha rMgpataumio U BrRaroygepKmBatoLyo cnoCobHOCTb
dapLuen npy Tepmmudeckon obpaboTke BNUAIOT NX MUKPOCTPYKTYPHbIE OCOBEHHOCTMN.
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AKYbI3-KOMIPCY K¥PAMbIH KONIAAHA OTbIPbIN 63rEPTIUINEH, TYPAIFAH ET
XAPTbINTAU ®ABPUKATTAPbLIHbIH KYPAMbBIHOAF bl bIJTFAIT BAUNTAHbBICbIHbIH
®OPMAJIAPbIHbIH APAKATbBIHACDI

KaszakcmaH PecnybnukacbiHbiH mymbiHy HapbifbiHOa em xapmbinal ghabpukammapbi
maHbiMan eHiMOep 6onbin mabbinadel. byn pemme mymbIHYyWbIbIK CypaHbIiC mpeHdmepiHe
calikec bacbiM MO3UUUsHbI myparnfaH xapmbinal ¢abpukammap anadel. TypanfaH xapmbinad
abpukammapdbiH peuenmypanapbiHOa em wukizambiHbiH 6ip 6ernizgiH aybicmbipyObiH muimOi
macini eciMOiK wWukidameiH natdanaHy apKbifibl em WuUKi3ambl MEeH OHbIH HezidiHOeai eHiMAepdiH
yHKUUOHanNObl aHanoamapsblH xacay 6osnbin mabbinadsl. Jocmypii kypamdarbl em xapmbinad
pabpukammapsbiHbiH  Heei3ai  peuenmypanapbiHaH KeM mycrnelmiH mamakK XyUecCiHiH
eudpamauyusnbiK cunammamanapbiH Kammamachi3 emy MaHbi30bl MiHOem 601bin mabbiialsi.
XKymbicmbiH MaKkcambl-COsi OKapacbiHaH, Hokam yHbiHaH xoHe KCB-80 capbicybl aKybi3blHbIH
KOHUEeHmMpamabIHaH allbIHFaH aKybi3-Kemipcy KypambiHbiH (AKK) em wukisambiHbIH-CUbIP €miHiH, KOoU
emiHiH, Kyc emiHiH KasakcmaH Pecnybnukacbl ywiH e3ekmi mypnepiH natdanaHa ombipbir,
mapmebliniFaH em xapmbinal abpukammapblHOarbl biiFan  CbiUbIMObIIbIFbIHA XXOHEe  blriFal
6alinaHbiCbiHbIH (hopMarnapbiHbIH apakambiHacbiHa 8CepiH 3epmmey. Hamuxenep mepmussbiK
mypreHOipy camblnapbiHbIH memMnepamyparbik UHmMepeandapbiH XoHe 3epmmesiceH yrneinep
asacbiHaH cyObiH OeaudpamauyusiCbiHbIH XXeKerieeeH cambiiapbiHOa olblnambiH Mmenuepodi
canbicmbipyra MyMKiHOIK 6epedi. Du3aukarbiK-mexaHuKkanbik baliiaHbICKaH blniFanlbl Kemipyae
calikec KenemiH GipiHwi Ke3eH 6apnbiK yneinep ywiH 6enme memnepamypacbiHaH 32-34°C
memnepamypara OeliHai aparnbikma emedi. CbiIHama ¢ha3acbiHOarbl MyHOau cydbiH menuwepi 2%-
OaH acnaldbl. EkiHwi cambila arnbiHFaH ocMomukarbiK 6alnaHbiCKaH bliiFan CbiHamasnapobl
KaHbIKmbipambiH 6aprbiKk CyOblH Hea2i3iH Kypallbi. OHbiH caHbl Ne 2 xeHe Ne3 ynezinepdiH
KypambiHOa 6apbiHwa ker. CoHbiMeH kamap, Ne 2 xoHe Ne 3 ynezinep deaudpamauyusiHbiH eKiHWi
cambICbIHbIH €H KeH memrepamypariblK UHmepsarsbiMeH cunammanaodsbl. colkeciHwe 94 °C xoHe
103°C. 2Kbiny KOHBEpPCUSICbIHbIH YyWiHWI cambicbiHOa aldcopbuusinblK XoHe  XUMUSIIbIK
balnaHbiCKaH biFandbl  Kemipy  Xofapbl —memrepamypada xypeli XoHe  CblHama
KOMMOHEHMMEPIHIH mepmornusimeH b6ipae Xypyi MyMKiH. [lpouecmiH ocCbl Ke3eHiHde vyreinep
asacbkiHaH arnbiHambiH binFandbiH yneci 16,3%-0aH acnalidsl, 6yn AKK ywiH eme xofapbl oHe
Ne4 ynei ywin a3 (13,7 %) 6onbin mabbinadsl. Homuxxenep 6akbinay ynaiciMeH casbicmbipraHoa
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AKK-meH  moducbukauusinaHraH — peuenmypanap  6olbiHwa  OalibiHOarnFaH — yreinepdi
binFandaHobipydbiH xofapbl deHeeliH kepcemedi. byn KypambiHOa nosiucaxapudmep, coHoal-akK
KapanalbiM  KaHmmap MeH Oucaxapudmep 6ap  aKybi3-Kemipcynap  KeWeHIHiH  cy
MonekynanapbiHbiH 6alinaHbiC dspexeciHe acep emyiHe 6aliiaHbIcCMbI.

TyliH ce30ep:. 60c cy, balnaHbiCKaH Ccy, blaFanoObiiblK, blaFan  CbilUbIMObIMbIFbI,
Oeecudpamauyusi, u3omMepMusisiblK mepmMmusinbliK  manday, JougpgepeHyuandbl  CcKaHeprey
Kanopumempusichbl.

M.A. Absalimova®’, A.M. Taeva?!, B.A. Rskeldiev?, O.V. Peregonchaya?, |.A. Glotova?
!Almaty Technological University,
100, Tolebi str., Almaty, 050012, Republic of Kazakhstan.
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MOISTURE BINDING RATIO FORMS IN FORMULATIONS OF MINCED MEAT SEMI-
FINISHED PRODUCTS MODIFIED USING PROTEIN-CARBOHYDRATE COMPQOSITION

Abstract: Popular products in the consumer market of the Republic of Kazakhstan are meat
semi-finished products. At the same time, according to trends in consumer demand, chopped semi-
finished products retain priority positions. An effective approach to replace part of meat raw materials
in the formulations of chopped semi-finished products is the development of functional analogs of
meat raw materials and products on its basis using vegetable raw material sources. An important
task is to ensure the hydration characteristics of the food system, are not inferior to the basic recipes
of meat semi-finished products of traditional composition. The work aims to investigate the influence
of protein-carbohydrate composition (PCC) from soya okara, chickpea flour, and whey protein
concentrate WPC-80 on moisture capacity and the ratio of forms of moisture binding in meat minced
semi-finished products with the use of actual for the Republic of Kazakhstan types of meat raw
materials - beef, mutton, poultry meat. The results allow for comparing temperature intervals of
stages of thermal transformation and the quantity of water removed at separate stages of
dehydration from the phase of investigated samples. The first stage, corresponding to the removal
of physico-mechanically bound moisture, occurs in the temperature range from room temperature to
32-34°C for all samples. The amount of such water in the sample phase does not exceed 2 %.
Osmotically bound moisture removed at the second stage is the basis of all water saturating the
samples. Its quantity is maximum in the composition of samples Ne 2 and Ne 3. At the same time,
the widest temperature range of the second stage of dehydration also characterizes samples Ne 2
and 3: 94 °C and 103 °C, respectively. Removal of adsorption and chemically bound moisture at the
third stage of thermal transformation occurs at high temperatures and may be accompanied by
thermolysis of sample components. The share of moisture removed at this stage of the process from
the phase of the sample does not exceed 16.3 %, which is maximum for PCC and minimum for
sample Ne 4 (13.7 %). The results indicate a higher hydration level of the samples prepared
according to the modified formulations with PCC, compared to the control sample. This is due to the
influence of protein-carbohydrate complexes containing polysaccharides, simple sugars, and
disaccharides on the degree of water molecules binding.

Key words: free water, bound water, moisture content, moisture capacity, dehydration, non-
isothermal thermal analysis, differential scanning calorimetry
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WCCNEQOBAHUE PEOJIOMMYECKUX CBOUCTB 3EMHOBOIO TECTA U ElO
KAYECTBEHHbIE NMOKA3ATEJIN

AHHOmauusi: ockonbKy 8 6e32/110meHO080M mecme omcymcmeyem cmpyKkmypupyrouut
2/llomeH, ea2o0 HeobxoOumo 3aMeHuUmb audpokosnoudamu unu Opyaumu 8000cesi3blearolUmMu
coeOuHeHUsMU, Harnpumep, eyaposol Kamedbio, KcaHmaHom unu
eudpokcunponunmemunuennonosol. O6biyHO peuenm 6e32n0meHo8020 Xreba codepxum
bonbwee Konudecmeo Kpaxmarna u obpabameigaemcsi ¢ 6onbWumM Koru4ecmeom 800kl 10
CPaBHEHUIO C MUEHUYHbIM U PXaHbIM MeCcmom, 4mo npueodum K KOHCUCMEHUUU XUOKo20 mecma.
Kak cnedcmeue, 8 yenom nuwesas UeHHOCmMb amux xrneboe Hedocmamo4yHo cbanaHcuposaHa.
OHu 602ambi yeriegolamu U He codepxkam nuuiesbiX B0SIOKOH. 3eUH S8515emcs YHUKalbHbIM
3ameHumenem enomeHa 6 6e32/110meHo80l cucmeMe U3-3a €20 B53Koyrnpyeux ceolicms,
aHasoauyHblx ermomeHy. [lponaMuH  KyKypy3HO20 3epHa, 3€UH, [loKa3all HEeKOmOopyto
nepcrnekmusHocmb 8 No8edeHUU KakK rWeHUYHasi KrelKosuHa, [OCKOIbKY OH MoXem
obpasoebigamb 8si3Koyripyayto benkosyro cems, Koeda berok ydepxxusaemces u cMmeuwiusaemcs rnpu
35° C u bonbwe, ymo ebiwe e2o memrnepamypbl cmeknosaHusi (Ty). 3euH (nponamMuH KyKypy3bl)
MOXem rposieisimb 8513KOYrpyayr QyHKUUOHAIbHOCMb, aHafio2u4yHyo KielKoguHe 8 cucmemax
B800HO20 mecma, npu HagpesaHuu eblwe memrnepamypbl cmeknogaHus (Tg). Omu 3euHosble
mecma  OeMOHCMPUPYOM  80JIOKHUCMYIO  Cemb, Komopasi makxke OeMOHCcmpupyem
Xapakmepucmuku, aHasloeuyHble Xxapakmepucmukam KrelikosuHHo2o mecma. OOHaKo makoe
mecmo Ha OCHO8e 3eUHa UMeem OepaHUYeHHY CriocobHoCcmb ydepxueamsb 2a3 U 3Ha4yumersibHO
bosiee pacmsKumo, 4eM mecmo Ha OcHoee entomeHa. B OaHHou pabome Mmbi uccriedyem
peorioeudecKkue ceolicmea 3eUH08020 mecma U €20 Ka4eCcmeeHHbIe rnokasamersiu.

Knrouyeeblie cnoea: KyKypy3Hbili 2/lomeH, [poslaMuH KyKypy3HO20 3€epHa, 3€UuH,
aKcmpakyus, 6esanromeHosbll npodykm, KnelKosuHa.

BBegeHue

Kykypysa siBnseTcs KynbTypon 9KOHOMUYECKOrO 3HaA4YEHNs C pacnpoCTpaHeHneM no BceMy
mupy. Kykypysa, kotopasa npouspactaet B CeBepHon n KOxxHon AMepuke n B HacTosiLee BpeMs
wmnpoko pacnpoctpaHeHa B CLUA, Kutae, Bbpasunum u gpyrux cTpaHax, SBNSIieTCs BaXXHOW
NPOAOBOSILCTBEHHON KynbTypon B mupe (puc.1) [1].
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PucyHok 1 — Kapta MMpoBOro nponsBoAacTBa KyKypy3bl.
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B KazaxctaHe B 2021 nog Kykypy3y 6bi1r10 3aHATO 43% BCex opoluaeMbIX nrowanen cTpaHbl,
noa puc 26%. YpoxamHOCTb KyKypy3bl Ha OpolleHuM cocTaBuna 66 u/ra, 4To CpaBHUMO C
nokasatenamu bpasunum n ApreHtuHbl B 2021/22 mapkeTuHrosom rogy (puc. 2) [2]. B KasaxcTtaHe
no6oyHble NPOAYKTbI KyKypy3bl B OCHOBHOM MCMOJSb3YHOTCA B Ka4yecTBE KOpMa OS5 KUBOTHbIX C
HN3KOWN 3KOHOMMUYECKOW LLEHHOCTbIO, YTO OYEeHb PacTouMTernbHO. XOTS NO NUTaTeNbHbIM CBOUCTBaM
KYKypy3a B OCHOBHOM COCTOMUT M3 Kpaxmana, 6ernka v xupa, kotopble 60ratbl MUKPO3eMeHTaMMu,
TakKMMW Kak BUTaMUH A, BUTaMUH E 1 MUKPO3neMeHT ceneH.

Banogble cbopkl 3epHOBEIX, ThIC. TOHH
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PucyHok 2 — Banosble cb6opbl 3epHOBLIX Pecnybnunkmn KasaxcrtaH

B 3aBncMmocCTuM OT cTeneHn o6paboTkM KyKypy3HOro Cbipbsi MepepaboTKy KyKypy3bl MOXHO
pa3genntb Ha MNepBUYHY0 nepepaboTky M rnybokyto nepepaboTky MNOBOYHLIX MPOAYKTOB.
lMepBoHavanbHas o6paboTka KyKypy3bl BKOYana npocTyio obpaboTKy, Takyld Kak O4YMuCTKa,
3amauvBaHue, gpobnenue, pasgeneHue n obessoxusaHue. [MNybokaa nepepaboTka NOBOYHBLIX
NMPOAYKTOB KyKypy3bl — 3TO MNPOLECC MWCMONb30BaHUA MepBoro 06paboTaHHOro KyKypy3HOro
NpoAyKTa B KayecTBe Cbipbs, @ 3aTEM MCMNOMb30BaHUSA BHELUHEW TEeXHONOrMu Afs BbINOSIHEHUS
BTOpPUYHOM 06paboTkM Ha HEM M NpeBpaLLEHUSA €ro B KOHEYHbIM NpoaykT. OT ogHOro NepBUYHOro
NpoAyKTa KyKypy3bl A0 MPOM3BOACTBa BCe BONbLUEro KonmMyectBa NPOU3BOAHbLIX KyKypy3bl U ee
noboYHbIX NPOAYKTOB, NepepabaTtbiBalomMe copTa KyKypy3bl MNOCTOSAHHO oOboraiiaroTcs,
ocyulecTBnsgeTca  aveBepcudukauma  nepepabotkn  NOoBOYHLIX  MPOAYKTOB  KyKypy3bl, a
Npou3BOACTBEHHAsA Lienoyka eLle 6onblue paclumpsaeTcs.

CornacHo otyetam 006 MCCredoBaHWsIX, Ha KaXOyl TOHHY nepepaboTaHHOro cupona
KYKYPY3HOro Kpaxmara MOXHO rnpousBectu okono 180 Kr KykypysHon rnioTeHoBon Myku (KI'M).
Copepxanue 6enka B KI'M gocturaet okono 60%, B OCHOBHOM COCTOALLMX U3 3emHa, rNobynnnHoB
N rNIOTENIMHOB, KOTOPbIE ABMSITCA OYE€Hb BbICOKOKAYECTBEHHBIMW UCTOYHUKaMW pacTUTENbHOro
Genka [3]. KI'M copepXuT BbICOKUA MPOUEHT ruapodobHbIX aMUHOKMCAOT, a ocTanbHas 4acTb
cocTaBa COCTOUT B OCHOBHOM M3 BOAbI, KIeT4aTkun 1 xupa (Tabn. 1).

KnenkoBuHa COCTOUT M3 MMOTEHMHOB W MWaanHOB. [locneaHnin CoaepXnT LMCTEUMHOBbIE
OCTaTKW, KOTOpble CyLIeCTBYIOT B BUAE BHYTPUMONEKYNSAPHbIe AUCYNbUAHbIE CBA3WN, KOTOpble
cnpsaTaHbl BHYTpY 6enka rnioTeHa v no3TOMY He y4acTBYIOT B CyNbdrnapun-amcynbuaHbIX CBA3SIX.
Mo3TOMYy OHWM He y4acTBYHOT B peakuusax cynbrugpunbHO-gucynbsd@uaHoro obmeHa ¢ apyrumu
Genkamun. B nweHn4yHoOM TecTe, rMuaguHbl OCTAKTCA KOMMAKTHBIMU U CMOCOOCTBYIOT TEKy4ecTu
TecTa, TaK KaK OHO PacCTSXKMMOE U BA3KOE, HO HE OYeHb AMAaCTUYHOW. OTO OOBACHAET, noyemy
rMuaguHbl NPUOAKT KNEeNKOBUHE BA3KOCTHblE CBOWCTBA, YTO ObINO MOKa3aHO Mpu U3roToBNeHUu
TecTa B npouecce CMeLUMBaHNS U30MMPOBaHHbIX FNaguHOB 1 Kpaxmarna. ATo 6bino nokasaHo Ha
npMMepe NPUroToBMEHNS TecTa MyTEM CMELUMBAHUSA M30NMPOBAHHbLIX FMWaAUHOB U Kpaxmana.
TecTo 6bINO BA3KUM, a He BA3Koynpyrm. C Apyron CTOPOHBbI, MIOTEHMHbI COCTOAT KakK U3 BbICOKO-,
Tak 1 HN3KOMOIEKYNAPHbIX 6eMnKoB, CoOeAUHEHHbIX NoNepeyYHbIMU CBA3AMN MONEKYNAPHbIX 6enKoB,
CO€LMHEHHbIX MONePEYHbIMU CBA3AMM.
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Tabnvua 1 — OCHOBHblE KOMMOHEHTbI, TEXHOMOrMYeckuin MeTod, PYHKLUUN U OCHOBHbIE
e3ynbTaTtbl KYKYpY3HOW rMIOTEHOBOW MYKM

KomMnoHeHT TexHonorn4yecknn MeTos, DyHKUMA OcHoBHble BbIBOAbI
B HacTosee Bpems
3KCTPaKLMSA MULLEBbIX
paKl tw lMvwweBble BOMOKHa MoxeT obmeHmBaTbCA
BOITOKOH B OCHOBHOM _
o6ragaroT CUIbHON NOHaMM HaTpus 1 Kanus B
OCHOBaHa Ha meTogax N
MuweBble - CBSI3bIBALOLLEN 1 KMLLEYHOM TpaKTe u
XMMUYECKON MOATOTOBKM, N
BOITOKHA 0BGMEHHOI CNoCOBHOCTBI | CcnocobcTBOBaTh
BKMto4ass membpaHHoe
C KaTMOHaMW 1 NOrnoWakT | BbiBeAeHMO MOHOB Na+ 1
pasgeneHue, b
- rIOKO3Yy K+ ¢ Mmo4on un kanom
hbepMeHTaTUBHbIN
rmgponuns n epMeHTaumo
Monucaxapuapsl B
KYKYpY3HOW Luenyxe Monucaxapwabl obnagatoT
0BbIYHO 3KCTparmpytoTcs 3Ha4UTENbHOM Monucaxapugpl MoryT
KMCROTON, GYHKLMOHabHON ynyywaTb UMMYHUTET,
LLIENOYHBIM NN aKTMBHOCTbIO, TAKOW Kak BMNMAs Ha Mmopdpororuio,
OpraHM4yeckum UMMYHHasi perynsaums, arounTo3, CeKpeLmo
Monucaxapuabl P y perynsiu LT peul
pacTBopuTENEM, aHTUOKCUOAHTHaS, LUUTOKNHOB W Apyrue
3KCTPaKLMEN C MOMOLLLHO NpPOTUBOOMNYXOJIEBasA U acnekTbl MakpodaroB unum
hbepMEHTOB, CHWXaroLas yBenMunBasi o6bLem
yNbTPa3BYyKOBOM apTepuanbHoe gaBrneHve | makpodparos
3KCTpaKuMen n apyrumm dyHKUUN
MeTogamm
Benok 3enHa 6bICTpO
OcCHOBHbIM 6enkom n3BriekaeTcs U3 pactesopa
KYKYPY3HOW LLenyxm aTaHona, u Yactuubl 6enka
ABNsieTCs 3enH. 3enH 3erHa CBS3bIBalOTCS
MeTogom akcTpakuum
copepXxut rngpodobHeie n | BMecTe, obpasys
Benok erarona 1 roTonnexns rMmapodUnbHbIE rpynmbl BOIMOKHUCTYHO CTPYKT
LLeJTOMHOWM KNCMNOThI P Py ’ y PYKTYPY.
KoTopble obnaganm N MOXeT
XOpoLLen 06pa3oBbIBaTLCA
aMpUDUIBHOCTBIO pasnaraemasi nneHka
3eunHa
OHu ABNAKTCHA OCHOBHbBIMMA
KOMMOHEHTaMU KNETOYHbIX
Macno Kykypy3Howm MembpaH un
TpaguunoHHbIe MeToAbI Lenyxu Takke dorato npeaLecTBeHHNKaMM1
NpUroToBNEHNs1 Macna u3s dutocTeponamu, Kotopble | BUTammHa D 1 pasnumyHbix
Macrno u3 KYKYPY3HOW LLENyXu B UrpaoT peLlatoLLyto pofib | FOPMOHOB.
KYKYpY3HOW OCHOBHOM BKITHOYaOT METOA | B nogaepxaHumn 6anaHca MocKomnbKy YenoBeveckui
Lenyxu npeccoBaHus 1 MeToq xonectepuHa, 6opbbe ¢ OpraHu3m He MoXeT
9KCTPaKLMN OPraHNYECKMM | OKUCIIEHNEM U CMHTE3MpOBaTb CTEPUHbI
pacTBopuUTENEM. OMOJTOXEHNEM B CaMOCTOSITENbHO,
opraHu3me 4esnoBeka. nva siBnseTcs
€[VHCTBEHHbIM
NCTOYHMKOM CTEPUHOB.
OTN  KOMMOHEHTbl  FMIOTEHNHOB  WHTEHCMBHO  MOMMMEPU3YIOTCS  4Yepe3  peakuumto

CynbrugpunbHo-aucynbOmUaHOro ooMeHa B npoLecce NpuroToBneHns Tecta. B nweHnyHom Tecte
FMIOTEHMHbl Pa3BOPAYNBAOTCA M PaCTArMBalOTCH, OHM 3MNACTUYHbI, HO HE OYEHb PACTSKUMBI.
MIMeHHO noaToMy rnTeHWHbl OTBEYalT 3a 3racTuyHble CBOMCTBA KMNEeWkoBMHbI. Kpome Toro,
BOOOPOAHAs CBA3b MeXay aMUOHbIMU U TOPOKCUITbHBIMUW FpynnamMm obyCcrnoBnmMBaeT BA3Koynpyrme
CBOKMCTBA MNUWeHNYHOro Tecta. [Onsg Toro 4tobbl ynyudwuTb KadvecTBO 6e3rnoTeHOBbIX Xnebos
(coenatb nx Gonee NOXOXUMM Ha MLEHWUYHbIE), ANS NpUAaHUA TecTy Gonbluen 3nacTUYHOCTU B
peuenTypy MoxXeT 6biTb A06aBNeH KyKypy3HbI 3euH [4].

3erH — 3T0 NponaMMHOBLIN 6ENOK U3 3epeH KYKypy3bl, KOTOPbIA NOTEHLMAIbHO MOXET BbITb
ncnonb3oBaH B npoussoacTee 6esrnoTeHoBoro xneba. Npu xpaHeHMn 3evHa Npu Temnepartype
BblLLE TeMnepaTypbl CcTeknoBaHusa ~28°C oH obpasyeT BA3KOynpyroe TecTo.
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3evH aBnseTcsa yHUKanbHbIM 3aMeHUTeneMm rrTeHa B 6e3rnoTeHoBON cucteme ns-3a ero
BA3KOYNPYrMxX CBOWUCTB, aHanormM4HbIX rioTeHy. BsaskoynpyrocTb ABNSEeTCA BaXXHEULWNM CBONCTBOM
KNEemkoBMHbI, KOTOpPOE MO3BONAET YAepXuBaTb Yrnekucnbln ras, obpasylwunca BO BpeMmsi
GpoxxeHns Tecta [5].

3evH (NponamuH KyKypy3bl) MOXET nposBnATb BA3KOYNPYryw yHKUMOHANBHOCTb,
aHanorMyHyro KIemkoBMHE B CUCTEMax BOAHOrO TecTa, NpW HarpeBaHuu Bblle TemnepaTypbl
cteknoBaHus (Tg). OTM 3enHOBbIE TecTa AEeMOHCTPUPYIOT BOSIOKHUCTYIO CeTb, KOTOpas Takke
AEMOHCTPUPYET XapakTEPUCTUKN, aHANOMMYHbIe XapakTepucTKkam KInenkoBuHCKoro tTecta. OgHako
Takoe TeCTO Ha OCHOBE 3eMHa UMeeT OrpaHNYEeHHY0 CMOCOBHOCTb YAepKMBaTh ra3 1 3HaYNTENbHO
BGonee pacTsXXMMO, YeM TECTO Ha OCHOBE rMNioTeHa. bbino oBHapyXeHo, YTO rMapoKononabl, Takne
KaK rvmapoKCUnponuIMeTunuennonosa, ctabmnnmsmpyroT CTPYKTYpY BOMOKHUCTOrO 3evMHa B TecTe,
4YTO NO3BONSET NPON3BOANTL XNeb xopoluero kadecTsa [6]. Hanpumep, BMecTo Toro, 4Tobbl NennTb
Ge3rniTeHoBOE TECTO, ero 0bbl4HO BbINMBAKT B hopMbl Ana xneba. Xneb n 6ynoykm nogoBoro
TMNa, Kak npaBwuno, He MOryT ObiTb W3roTOBMEHbl M3 HUX. M3-3a OTCyTCTBMA arperMpoBaHHON
KIEMKOBMHHOW CEeTW, KOHCUCTEHLMM TecTa, NOXOXEW Ha TECTO, W XECTKOM TEeKCTYpbl rOTOBbIX
OyxaHOK 3TOT xneb cpaBHUBAKOT C MUPOXKHBLIMMU.

B paHHOM cTaTtbe paccmaTtpuBaloTcs  pakTopbl, BAMSOWME Ha  (OPMUPOBaHME
BSI3KOYMpPYroro Tecta U3 3evHa, BKIYasa posib BTOPUYHOW CTPYKTYpbl 6enka, metoapbl yrny4leHns
dhopMMPOBaHUSA 3EMHOBOrO TecTa, a Takke NpPOM3BOACTBO Xxreba m3 3enMHOBOro BSA3KOYMNPYroro
TecTa.

2. MaTtepuanbl n metoabl

UTo6bl yrnybuTb Halle NOHMMaHue Peoriormyeckux M3MeHeHun 6esrnTeHOBOro Tecta B
npoLecce paccTovku, B 3ToN paboTe uccnenoBanu porib BTOPUYHOW CTPYKTYpbl 6enka, meTtoabl
ynydweHnsa ¢opMUpoBaHUs 3eMHOBOMO TecTa; 3aTeM Mbl U3YYUnn peosiormyeckue U3mMeHeHus
6e3rniTEeHOBOrO TecTa B MakpoCKonMyeckoM MmacwTtabe, BNUSHWE CMELIMBAHUS pPasHbIX
WHrpeanEeHTOB 3eMHOBOrO TecTa.

Ota pabota MoOXeT cnocobCcTBOBaTb MOHMMAHUIO  PEOSIOTMYECKUX  U3MEHEHWUN,
npoucxoddawmx B npouecce 3aMeluMBaHWA TecTa M cnocobcTBoBaThb paspaboTke xneba ¢
YNy4LeHHbIM Ka4eCTBOM M KOHCUCTEHLMEN.

Ona Hayana B nabopaTopHbIX YCNoBUsIX Oblfl U3BNEYEeH 3euH And UCCrneaoBaHus.
lMprBeaeHa TexHOMOrMyeckas cxema M3BreYeHnsa 3enHa U3 KykypysHoro rmntoTeHa. [7]. KykypysHbii
rmoTeH 6bin npnobpeTteH M3 KOxHoro KaszaxctaHa TOO «AsnaArpodya», 3aBoga no npon3BoacTBy
Kpaxmana u natoku. [moTeH nmeet cneundumyecknii 3anax, KOHCUCTEHLMM MOPOLLKA C KPYMHbIM
nomonom. B Hawem crnyyae Mbl U3BNEKIN METOOOM IKCTPaKLMK 3enH B NabopaTopHbIX YCIOBUAX.
Tem camblM OnNpeaenunn cCoctas 3emHa.

Mo TEXHOMOrMYECKON CXEME Ha 3Tane SKCTPaKUMM UCNONb3yeTCH 3KCTpareHT 6onee HU3KOM
KOHUeHTpauun. KoHueHTpauusi 3TaHona B AuanasoHe 60-90% B Bogoe Obina npusHaHa
3 PEKTMBHOM, N NPEANOYTUTESNBbHLIM ABNSeTCA pacTBop akcTpareHTa 70% ataHona, 30% Boabl.
TemnepaTtypa aKCTpakumMm JoSKHa cocTaBnaTb 25-65° C. Bpemsa akcTpakumm SOMKHO COCTaBNATb
10-120 muHyT. Ha 3Tane dunbTpauun oTAENATCA Apyrne TBepable YacTuubl KyKypy3bl Ons
nepepaboTkn, ecnm 3To Heobxoamnmo. Hanpumep, oTaeneHHble TBEPAbIE YacTuLbl KyKypy3bl C 3Tana
dunbTpauun nogsepratoTcs atany obecconvBaHvne AN yaaneHusa aTaHomna, KoTopbln MOXeT ObiTb
agcopbupoBaH B TBepAblXx YacTuuax Kykypysbl. ObecconuBaHve TBepAbiX BELECTB KyKypy3bl
obecneumBaeTr HeobxoaMmoe Chbipbe ANA MpPoM3BOACTBA OObLIMHOrO 3TaHona. dunbTpar,
coAaepXawuin Macno, 3TaHOM W CO3KCTparMpoBaHHble KOMMOHEHTbl, Takne kak Hebonblioe
KONMMYecTBO Macna, KOTopoe MOXeT ObiTb pacTBOPMMbIM MpU ONpedeneHHbIX KOHLEHTpaumsx
3TaHona, 3ateM obpabaTbiBaeTCcAa Ha cTagmMm MembpaHHon ynbTpadunbTpaumm, 4Tobbl 3agepxaTtb
3euH, NO3BONASA 3TAHOMNY NPOXOANTL Yepes Hero. benkn 3emHa MMeT MOSEKYTSIPHYIO MacCy OKOSo
12 000-40 000 ganbTOHOB.

C aTOro MomMeHTa Ans danbHenwero KOHUEHTPUPOBaHMS M OYUCTKM 3eMHa MOryT ObiTb
NCMomnb30BaHbl anbTepHaTUBHbIE 3Tanbl. [lepBbiM anbTepHaATUBHBIM 3TanoM sBnseTcs aTan
BbliNapmvBaHUA 1 CyLLKW. BTOpor anbTepHaTUBHbLIV 3Tan 3aknoyaeTcsl B HAaNpaBrieHnn NoToka 3enHa
N 3TaHOMa Ha 3Tan OCaXAeHus, rae 3enH BbinagaeT B ocagok. [lobasneHne xonogHow Boabl ANS
CHWKEHUSA KOHUeHTpauun ataHona Hwke 40% npuBOAMWT K BbiNadeHUIo 3eMHa B 0cajok. 3aTeM Ha
aTane punbTpaunm nony4yarT 3eunH (puc. 3).
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Pl/lcyHOK 3 — TexHonorn4yeckas cxema IQKCTpaKkunn 3enHa

2.1 Temnepatypa

N3BecTHO, 4TO 3euH obnagaeT cnocoBGHOCTLI0 06pas3oBbiBaTb BA3KOYNpyroe TecTo CO
CBOMCTBaMW, aHaroOrMyHbIMWU CBOWCTBAM MLWIEHUYHOW KITEMKOBUHbI, B TEYEHMEe MHOrMxX neT.
Mpodeccop JloyTtoH onybnukoBan nogpobHyto MHdopMaunio o0 OPMUPOBaAHUM BA3KOYMNPYroro
Tecta C WUCNONb30BaHMEM KOMMEPYECKOro W30MsATa 3eMHa M CMeCcu KyKypy3HOro kpaxmana,
noayvyepkHyB BNUsiHME TemnepaTypbl CMELUMBaHUSA, YTO NpeacTaBnseT cobOon Kn4YeBOn UHTepec
Ansa ncenegosartenen. BaxHbIM BbIBOAOM 3TUX paHHUX UCCNEeAoBaHUA Bblfo TO, YTO 3eMH MOXeT
00pasoBbiBaTh BA3KOYNPYroe TECTO NPU CMELLUMBaAHUK Bbllle TemnepaTtypbl cteknoBaHus (Tg), HO
He npu cMelwmBaHun Hmxe Tg. MNMpu pacTsKkeHun BPYYHYIO 3eMHOBOE TEeCTO, 3aMellaHHoe npu
TemnepaTtype Bbiwe Tg AEMOHCTPMPYET CBONCTBA, CXOXME C MWeEHUYHbIM TecToM. OTHOCUTENBHO
ycnosui opmMupoBaHus Tecta, Tg 3enHa, N0 HEKOTOPbIM AaHHbIM, cocTaBnset ~25-30°C, uTo
Bbllwe O06blMHOM KOMHaTHOM TemnepaTypbl [9]. OH npegnonoXxwn, 4YTO NpU CMelmnBaHUU
KOMMEPYECKUX W30NATOB 3eMHa NpW MNOBbIWEHHOW Temnepatype, 6enkoBble BOSIOKHA 3euHa,
MOX0Xue Mo BHELWHeMy BMAY Ha Te, KoTopble obpa3oBaHHble Genkamm NWeHNYHON KNEMKOBUHbI,
pa3BMBalOTCA N NPUBOOAT K BA3KOYNPYroMmy noBeaeHuno 3eMHOBOro Tecta. Bnocneacremm mHorme
uccnegoeartenu nogteepaunu obpasosaHue GuOpuMNN 3eMHa M uUccnegoBanuM CBOWCTBa U
B3aMMOLENCTBME 3TMX BOJIOKOH B CMOCOOHOCTU 3enHa dopMupoBaTb Bs3koyrnpyroe tecto [10].
Mocne Toro kak npu oxnaxgeHuun Hke Tg NPONCXOAAT ObICTPbIE N3MEHEHUSA BTOPUYHON CTPYKTYPbI
Oenka c notepen P-NUCTOBbLIX BTOPUYHBIX CTPYKTYpP, OOpa30oBaBLUMXCA BO BPEMSA CMELLUMBAHUS.
TecTo, 3amellaHHOe Npu TemnepaType Bbile Tg, HO BblAepXaHHOe Npu TemnepaTtype 3ameca
TaKke OTNIMYAETCA MO PacTSHKMMOCTM OT TecTa, UCNbITAHHOrO cpady nocne cMmewmnsaHusa. OgHako,
Korga TecTy [aBanu oxXnaauTbCs Huxke Tg, BOMOKHA 3eMHa He ucvesanu, HO MexaHu4yeckas
obpaboTka TecTa npuBena K ToMy, 4To BuaMMas 6enkoBasi ceTb pacnanacb Ha MefKue KyCOYKM
KOTOpble HEe BOCCTaHaBNMBanuCb B GENKOBYO ceTb Npy NOBTOPHOM HarpeBaHuMn A0 Temnepartypbl
Bolwe Tg [11]. Takum obpasom, Tenno HeobxoouMOo Kak Ans POPMUPOBAHUSA 3EUHOBOTO
BSI3KOYMNPYroro TecTa, Tak 1 Ana nogaepXaHus ero BAaskoynpyrmx cBonucTs [12].

2.2 BnuaHne cMmeLllnBaHng

3enH nepemelunBancs Npy MOBbIWEHHbIX TeMnepaTtypax Afs NnonyvyeHusi BS3KOYynpyroro
TecTta C NOMOLLLI PasfnMyHbIX NPUOoPOB/METOAOB, BKNtoYas: dapuHorpad, LUTbIPEBON MUKCEP,
py4yHoe cmewwmBaHue, mukcep Kitchen Aid ¢ vawen ana cmewvBaHWs ¢ BOOSAHOW pyOallUKon.
OuyeBnaHO, YTO Hapsdy € Tennom Ans PopMUpoBaHnsa 6enkoBbIX CTPYKTYp, HeobxoauMMbix Ans
3enHa, TpebyeTtca aHeprus (coBur) 6enkoBbIX CTPYKTYP, HEOOXOOAUMbLIX 3euHy Ans pasBuUTUS
BA3KOYMNpPYrnx CBOWCTB. B HeposamellaHHOM TecTe C 3eMHOM Habnoganocb craboe passutue
GenKkoBbIX BOSIOKOH 3eMHa, WU Nony4YeHHoe TecTo He obnagano BA3KOYNpyrumMu CBOMCTBaAMMW, B TO
BPEMSI KaK 3e1H, NepemMeLLaHHbI 40 TOYKM MaKCUMarnbHOro CoOnpoTUBIEHUs, nokasan obpasoBaHve
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BOMOKOH 3eunHa W BA3Koynpyrne cBomcTBa. KonmvyecTBO BOAbl B 3€MHOBOM TECTE TakkKe MOXEeT
BNUATb Ha BpeMsi U 3Hepruto nHrpeaunenTol [13]. Hanpumep, npodeccop us eagepuum n gp. (2020)
0BOHapyXmnu, 4To 3euH N KapTodenbHbIN Kpaxmarn He MoryT ObiTb 3h(PeKTUBHO NepemellaHbl B
MuKcorpade M3-3a HegoCTaTOMHOM 3MacTMYHOCTU U Afs COo3OaHust TecTa M3 3euMHa Heobxoaum
MUKcep ¢ 6onee adheKkTMBHLIM NepemeLLnBaHmeM. B HEKOTOPbLIX criydasx nepeMmeLlunsaHme senHa
BPYYHYIO MOXeT He obecrneynTb 4OCTaTOYHOro KONMYecTBa AHeprnum Ans onTumMarbHOro passutus
TecTa, YTO MOXeT NOBNUATL Ha hOPMUPOBAHNE 3eMHOBbLIX 0O6pa3oBaHMe BONOKOH. CMelmnBaHue
CMecel 3eMHa W KasemHa BpPYYHYI TakkKe CYMTanocb WCTOYHMKOM BapuabenbHoCcTn B
nccnegoBaHusaX, MOCBALWEHHbBIX BA3Koynpyrmx Mmartepuanoe [14]. HepoctaTtouHas 3Heprus
nepemMeLlnBaHma MOXeT He obecneuvBaTb AOCTATOMHOrO caBura Ansi U3MEHEHUS BTOPUYHOWM
CTPYKTYpbl ©Oenka 3emHa WM YMEHbLUMTb BO3MOXHOCTU Ana 6enkoBbiX B3anMMOOENCTBUN.
NHTepecHo, BA3KOYNpyroe TecTo M3 3euHa He Bcerga MMeeT MpU3Haku paspylleHus BO Bpems
3ameca [15]. 310 MOXeT ObITb CBA3AHO C BTOPUYHbIMU CTPYKTypammn 6enkoB. PaspyweHue TecTa
MOXET ObITb CBSI3aHO C KONMYECTBOM 3€MHa, NMPUCYTCTBYIOLWEro B TeCTe N APYrnX UHIPEeLUEeHTOB.
AHgepccoH 1 gp. (2011) nokasanu, 4YTO TECTO pa3pyluaeTcs, Korga npu cmewmBaHuM TecTa C
3emHoM 1 kpaxmanom-ITIML, B mukcorpade, a AknH 1 gp. (2020) obHapyXunu, 4to Myka Copro ¢
3€MHOM 1 TaHWHOM paspyLlaeTcsa Npu cmelmBannm B bapuHorpage. Bo3aMoXXHO, YTO MHIpeanEHTbI
BNUSIOT Ha BTOPUYHYIO CTPYKTYpY Gernka u cnocobCcTBylOT paspyLleHuto Tecta. Hanpumep, B aToM
crniyyae CMeluMBaHue MyKu COpro C 3eMHOM Y TaHWMHOM NPUBENO K paspyLUEeHUI0 TecTa, NOCKOSbKY
TaHWHbI, KaK N3BECTHO, NMPOYHO CBA3bIBAOTCA C 6enkamm u, kak coobLiaeTcs, BNUSAIOT Ha CBOMCTBA
NweHNnYHoro TecTa. [JononHUTenbHbIE NCCrefoBaHMSA B3anMOAENCTBUSA 3eMHA U TaHWHA MOTyT ObITb
nonesHbl ANs MaHUMynMpoBaHUS BA3KOYNPYrMMU CBOMCTBaMM 3enHa. ViccneaoBaHnsa M3MeHeHun,
NpoMCXoasLLMX BO BTOPUYHOW CTPYKTYpe 3eMHa BO BpPEMsi CMELUMBAHWSA, KOrda He NpOUCXOAuT
pacLlenneHms TecTta, 1 Koraa OHO MPOUCXOANT MOXET AaTb AOMONHUTENBHY MHpOPMaLMIO O ponu
BTOPUYHbIX CTPYKTYp Bernka, Takmx Kak B-nncTbl B pOPMUPOBAHUN TECTA U3 KOMMEPYECKOro 3enHa.
Pa3BuTne 3eMHOBOro TecTa B Mpouecce CMeLMBaHUSA, BEPOATHO, 3aBUCUT OT HECKONbKUX
haKTopOB, TakMX Kak 3aTpaTbl IHEPrnn, BpeMs 3ameca M COCTaB TecTa. U COCTaB 3aMeLLMBAEMOro
Tecta. [ONonHUTENbHbIE WCCNEAOBaHUSA BIUSAHUSA CMelUMBaHus (caBura) Ha obOpasoBaHue
3E€MHOBbIX BOSIOKOH, CBOMCTBA TeCTa M Ka4eCTBO KOHEYHOro NpoAyKTa MOryT okasaTbCs MONe3HbIMN
N NO3BONAT HAWTU HOBblE MPAaKTUYECKME PELLUEHUA MO BKOYEHUIO BS3KOYMNPYroro 3evHa B
xnebobynoyHble wusgenua [16]. Tvn MCNONb3yeMoro CMELUMBAaHUS, BO3MOXHO, HeobXxoammo
yunTbiBaTb MpPU CpPaBHEHWM pe3ynbTaTOB pPa3fNU4YHbIX MCCNegoBaHuM No OPMUPOBAHUIO W
CBOWCTBaM 3eMHOBOro TecTa (puc. 4).

PucyHok 4 — CpaBHeHMne 3ameca TecTa C 3eMHOM HxKe TemnepaTypbl cTeknoBanus (1)
W Bbllle TemnepaTypbl CTEKNOBAHMSA (2) NO CPaBHEHMIO C NLLIEHNYHbIM TeCTOM (3)

2.3 Kpaxman un myka

B GonblimHCTBE MccregoBaHui No OPMUPOBAHMIO 3EMHOBOrO TecTa WUCNoNb30Banuchb
CMeCH 3eMHa 1 U30NIMPOBAHHOIO Kpaxmarna, Kak npaBuno, KykypysHoro [17]. OgHako, kak oTMeyatoT
[15]. yTO TN Kpaxmana BNUSIET Ha CBOMCTBA TecTa M3 MLEHUYHOW KIENKOBUHbI U, CrieaoBaTensbHo,
MOXEeT BNUATb Ha BSA3KOYNpyrne CBOWCTBa TecTa M3 3emHa. YTobbl uccnegoBaTb 3TOT BOMPOC,
CMeLUnBann aKCTPYAMPOBAHHbLIA KOMMEPYECKUN 3eUH C KYKYPY3HbIM, KapToderbHbIM U PUCOBbLIM
kpaxmanamu (15% 3eumHa k 85% kpaxmana) u wuccnegosanu opmupoBaHne Tecta U €ero
dyHKUMOHarbHble CBOMCTBA. bblno 06HapyXeHo, YTO TeCTO Ha OCHOBE 3eMHa U PUCOBOro KpaxmMarna
obnagaet 6ornbLlen 3NaCTUYHOCTBLIO, YEM TECTO, NMPUrOTOBIEHHOE Ha OCHOBE 3eMHa C KYKYpY3HbIM
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UNn KapToenbHbIM KpaxmMaroM. MeHbLUMI pasMep rpaHyn pMcOBOro Kpaxmana, Kak nonarator,
Cbirpasn CBO POsib B yIyyLLIEHMN CBONCTB TeCTa HA OCHOBE 3eMHa U pUCOBOrO Kpaxmarna, BO3MOXHO,
3a cyeT TOro, YTO BO BpeMs 3ameca Tecta obpasyetca 6onee HenpepblBHasa 6enkosas dasa [18].
Tun Kpaxmana Takke BNUAN Ha 3aMec TecTa, KapTodernbHbI KpaxMman He MOXeT ObiTb CMELLaH C
3eMHOM B MUKcorpadge n3-3a onmsmyecknx cBONCTB TecTa. [TOMMMO YMCTBIX KpaxmaroB, 3eUH TaKke
CMeLUnBanu ¢ pasnuyHbIMKU MyKOW AN NOfyvYeHns TecTa, BKIYas pUCOBYO MyKY, COProByto MyKy
[8] n KykypysHyto myky [19]. CBoncTBa 3TUX MHIPEAWEHTOB B pPas3HOM CTENeHW MNoBNUANM Ha
dopmupoBaHne U OyHKLUMOHANbLHOCTL 3eMHOBOrO TecTa. Hanpumep, BapbMpoBaHne cogepKaHusi
amMurosbl B CMecu 3enHa n pucoson Myku (95 %pucoas myka n 5% 3eunHa) nokasano, 4to 6onee
BbICOKOE cofepXaHue amunosbl npuBoauT K 6Gonee anactuyHoe TecTto, a bonee HusKkoe
coaepxaHne amuriosbl NpMBOANT K 6onee BbICOKOMY BOAOMOrMOLEHMIO. YMEHbLUEHNE KONMYecTBa
PUCOBOM MYKW, CMeLLaHHOW C 3eumHoM (95 % pucoBon Mykn ¢ 5 % 3euHa), Takke yBenuuuno
anacTu4Hble CBOWCTBA TecCTa, XOTA 3TO B OOnblUen CTEMeHU 3aBMCENO OT BOAOMOIMOLWEHUS U
nactoobpasHbIX CBOMCTB CaMON PUCOBOWN MyKW. YBenuyeHne KoHueHTpaumm 3enHa ¢ 5 no 10 % B
CMeCH 3eMHa C pCOBOWN MYKOW YBENUYMIO BOOMNOrNoWeHne, CTabunbHOCTb TecTa U YCTONYMBOCTb
K pacTtskeHuto [20]. CMmelumBaHne 3enHa ¢ COproBor MyKOW NPUBOANIIO K CYLLLECTBEHHOW 3aepXKKe
pa3BUTUSA TECTa U CHMXKEHMIO NPOYHOCTU TecTa. YBenmMyeHne KOHLEHTpauun 3emHa C HavanbHbIX
ypoBHewn 20-30 % yny4Limno TecTo 13 3enHa C COproBon MyKOW 3a CHET COKpaLLeHWsi BpeMsi 3ameca
N yBENMYMB MPOYHOCTb TecTa. AHanornyHoiM addpektam, obesdxkunprBaHme COpro Myku nepepg
CMeLLMBaHMEM 3enHa ¢ dapuHorpadom okasarno nub He3HauYUTENbHOE BIIMSIHWME HA pa3BUTUE
3E€MHOBOro TeCTa, YTO rOBOPUT O TOM, YTO NunNuabl (MK, BO3MOXHO, BOCK) B COProBOW MyKe MOryT
Urpatb OYEeHb HE3HAYUTENbHYI pPOSfib B PasBUTUM 3EMHOBOTO TecTa Mpu  MeXaHWYeCKOM
cMmelwwmBaHmm. CmelumBaHne 3emHa ¢ Apyrummn BugamMmm Myku n Kpaxmarna - 3To 06nacTtb, B KOTOPOW
HeobxoauMbl JOMNOMHUTENbHBIE MCCNeaoBaHMA OCOBEHHO ANS ynyyleHns nuTaTernbHbIX Ka4ecTB
xnebobynoyHbIX M3genuii Ha OCHOBE 3erHa, a Takke ANs onpeferieHus TOoro, Kak pasfnuyHble
WHrpEeANEHTbI, CMELLaHHbIe C 3€MHOM, BMUSIOT HA KOHEYHOE KayeCTBO KOHEYHOro npogykra u ero
BOCNpUATUE NOoTpebutenem.

3akntoyeHune

B 1O Bpemsa kak GOMbLIMHCTBO UCCNEAOBaHUA 3eMHOBOrO Tecta bbino CoCpeaoTOYeHO Ha
CBOWMCTBaxX cCamMoro Tecra, orpaHM4eHHOe KONMYEeCTBO NCCrefoBaHN OblNo NpoBeAeHO ANs OLEHKN
xne6obynoYHbIX U3Oenun, U3roTOBIEHHbIX M3 3eMHOBOro TecTa. C MpakTMYecKOW TOYKM 3peHus,
KpUTU4eckoe orpaHuveHne paboTbl, pPacCMOTPEHHOM B pasgene 2 Bblle, 3akri4vaeTcs B
crneaylowem Kak ynydleHne CBOWCTB 3EMHOBOro TecTa (aKTMYECKM NpMBOAUT K YIyYLIEHMUIO
xne6obynoyHbIX M34enun Ha ocHoBe 3euHa. Hanbonee cnoxHbiM NpoAyKTOM ANsi NpoM3BoACTBa
xnebobynoyYHbIX M3OEenuMn M3 HEMWEeHWYHbIX MaTepuanoB, HECOMHEHHO, saBnsieTca xneb um3-3a
CUNbHOW NOTPEBHOCTM B yAepXaHuu ra3a. Kak oTMevatoT BbllleyKa3aHHble y4YeHble, ra3oyaepxaHue
- 3TO CNOXHOE SABIIEHNE, CBSAI3aHHOE C MHOXECTBOM pasfivMyHbiX (PakTOpoB M B3aUMOCBSA3EN CO
CBOMCTBAMW TeCTa, W MO3TOMY HBMAETCA BaXHOM 06nactbio, B KOTOPOM Heobxogoumbl
AononHuTenbHble nccrnegoBaHns. PaHHne uccnepoBaHusa xneba Ha OCHOBE 3evHa nokasanu, 4To
BAA3KOYNpPYroe TecTo, NPUroTOBMIEHHOE TOMbKO U3 O-3eunHa, MMOXO0 YAepXuBano ras, Ho Apyruve
nccnegosaTtenn obHapyxunu, 4yto gobasnexHve MIML, B TecTo 13 a-3evHa ynydwaeTt yaenbHbIn
obbeMm OyxaHkn u dopmy nonyyvyaemblx xneboB. YnydweHue kavecTBa 3eMHOBOro xneba,
NPUroToBNEHHOro ¢ mcnonb3oBaHnem [MIML, ob6bacHaeTcs B nepByto oyepedb MOBEPXHOCTHOM
aktmHoctn KMY un ctabunusaumm tecta. Tawkke 6bino obHapyxeHo, yto [TIML obecneunsaet
Gonee 3HauuTENbHbIE YNydlweHna B xrebe u3 KyKypy3HOW KIeWKoBMHbI, YeM ryapoBasi kKamenp,
BKIOYas fyylline XapakTepuctukm yepctseHusi [21]. Bbino obHapyxeHo, 4To obezxupuBaHue
BNUSIET Ha Ka4yecTBO xnieba M3 ogHON NapTUM KOMMEPYECKOro (0) 3enHa. OKCTpakumsa Nunngos ¢
NMOMOLLIbIO XNTopodhopMa nNpmBerna K yny4lleHuo yaensHoro obbema 6yrnoyek, n3rotToBfeHHbIX U3 a-
3euHa - KyKypy3sHbin kKpaxman - [TIML] BaskoanacTuyHoro tecta. Kak ynomvHanocbk paHee, n3BecTHo,
YTO KOMMEPYECKUA 3EMH OTNMYaeTcsa OT MapTUM K NapTuu, U TO, Kak 3TO MOXEeT NOoBAuATb Ha
Ka4yeCcTBO NpoAdyKTa U CBOMWCTBA TecTa, Tpebyroan AoNOMHUTENbHbLIX nccnegoBaHuin. Kpome Ttoro,
HeobxoauMO MPOBECTU WUCCREeAOBaHWE TOro, Kak pasfnuyHblie TUMbl NUNMAOB MOrYT BAWUSATb Ha
KayeCTBO BbINEYKM, NPUTOTOBIIEHHOM U3 TECTA C O-3EMHOM.

YBenunyeHue cogepxaHus 3enHa ¢ 20 o 30 % npuBeno k npumepHo 12 % ysenuyeHus
yAenbHoro o6bema 6yxaHkn B KOMMEPYECKNX CMECAX MYKU U3 LiefIbHOro Copro ¢ 3eMHoM. HecMoTps
Ha HebonbLlOe yBenuyeHne, 3TO NOATBEPXKAAET BbIBOAbI O TOM, YTO BA3KOYNPYrMni 3eMH cam Mo
cebe He xopowo yaepxusaeT ras. [lobasneHne aTaHona yBenuuuno yaernbHblni 06beM GyxaHku
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xneba ¢ 3emHoM 1 copro ¢ 1,4 cm®/r oo 2,0 cm3/r. XoTa ToYHOE BMMSIHWE HU3KUX YPOBHEN aTaHona
Ha 3eMHOBOE TECTO HEM3BECTHO, 3TK pe3ynbTaTbl NO3BONAT NPEANONOXKMUTb, YTO UBMEHEHUS MOTYT
NMPMBECTU K YNYYLEHWO YyAepXaHus rasa B 3E€UHOBbLIX CETSAX WM M3MEHEHWUIO BSA3KOCTM U
o6pa3oBaHuio My3blpbkoB. KayecTBO xneba ynyywmnocb OTHOCUTENbHO HE3HAYMTeNbHO. JTU
pe3ynbTaTbl CBMAETENLCTBYOT O HEOOXOAMMOCTU NPOBeAeHUS UCCNeaoBaHUN, HanpaeBreHHbIX He
TONMbKO Ha yny4lleHne CBONCTB TeCTa, HO M Ka4yecTBa KOHEYHOro NpoaykTa, a Takke AanbHenLwmx
NccneaoBaHUn, BbISBASIOWMNX B3aMMOCBA3b MEXAY CBOWCTBaMWM TeCTa M KayeCTBOM KOHEYHOro
npoAaykra.
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3ENH KAMbIPbIHbIH PEOJIOIUAJbIK KACUETTEPIH XXOHE OHbIH CAMNAJIbIK
KOPCETKILWTEPIH 3EPTTEY

nmromeHcis Kambipoa KYPbIbIMObIK arnomeH b6onimaraHObIKMaH, OHbI
eudpokonnoudmapmeH Hemece eyap carbli3bl, KcaHmaH Hemece
2uOpOoKCUNPONUAMEMUIUENIIo3a Cusikmel cyObl balnaHbicmbipambiH 6acka KOCblbiCmapMeH
anmacmeipy Kepek. ©0emme, aflomeHci3 HaH peuenmepiHoe Kpaxmarn ker 6onadbi xoHe budal
MeH Kapa budali KambIpbIMeH carnbiCmbipraHda Kern cymeH eHOerneldi, HomuxeciHOe Kambip CyUbIK
KoHcucmeHuusira ue 6onadbl. HomuxeciHde 6yn HaHHbIH Xannbl maramoOblK KYHObIIbIFbI
xxemkinikmi mypde meHOecmipinmezeH. Onap Kemipcynapra bali xxeHe duemariblK MasibIKChbi3.
3euH anromeHee ykcac mymkbip ceprniMOi KacuemmepiHe b6alinaHbiCmbl 2/IF0MEHCI3 Xylede
bipezel entomeH anmacmablipfrbiw 605bin mabbinadsl. XXyeepi 0oHOepiHIH nponamuHi, 3euH, budal
arnomeHi cusskmael apekem emydiH kelibip nepcriekmueanapbiH Kepcemmi, elimkeHi on1 aKybi3 35°C
Hemece 00aH Xofapbl memrepamypada KapmaliraH XoHe aparnackaH ke3zde mymkbip ceprimoi
aKybl3 mopbiH Kypa anaodsbl, 6yn weiHbiOaH (TG) xorapbl. 3euH (xyeepi nponamuHi) wbeiHb! (TG)
memriepamypachiHaH Xofapbl Kbi3raH ke30e cy HeaisiHdeai CbiHaK XylenepiHdeai arromeHae yKkcac
mymkbip cepnimOi kacuemmepdi kepceme anadbl. byn 3euH HeeziziHOezai KambIpObiH MmanubiKmbl
mopbl b6ap, 051 COHbIMEH Kamap 2a/IlomeH HeeziziHOeai KambipFa yKcac cunammamarsnapra ue.
LezeHmeH, myHOal 3euH HeezidiHOez2i KambipObiH 2a3 ycmay Kabinemi wekmeyri XoHe a/IlomeH
Heei3iHOeai Kambipra KaparaHOa alimapribikmal y3arbipak. byn makanada 6i3 3euHae HezizderieeH
mecmmiH peoriocusiibiK KaCUEMMEPIH XXOHe OHbIH cara rnapamempriepiH Kapacmbipambi3.

TyliiH ce30ep: Xxyaepi erntomeHi, xya2epi OoHIHIH MPoamMuHi, 3eUH, 3KCmpakuusi, 2/TF0MeHCI3
OHIM, 2/TrOMmeH.

G.D. Akshorayeva’, M.M. Kakimov, A.B. Nurtayeva, N.B. Utarova, N.S. Mashanova
Kazakh Research Agrotechnical University named after S. Seifullin,
010011, Astana, Republic of Kazakhstan, 62 Zhenis Ave
"e-mail: gaukhar_01.88@mail.ru

INVESTIGATION OF RHEOLOGICAL PROPERTIES OF ZEIN DOUGH AND ITS QUALITATIVE
INDICATORS

Since gluten-free dough lacks structuring gluten, it should be replaced by hydrocolloids or
other water-binding compounds, such as guar gum, xanthan or hydroxypropylmethylcellulose.
Typically, gluten-free bread recipes contain higher amounts of starch and are processed with more
water compared to wheat and rye doughs, resulting in a liquid dough consistency. As a
consequence, the overall nutritional value of these breads is not well balanced. They are rich in
carbohydrates and lack dietary fiber. Zein is a unique substitute for gluten in a gluten-free system
because of its viscoelastic properties similar to gluten. Corn grain prolamin, zein, has shown some
promise in behaving like wheat gluten because it can form a viscoelastic protein network when the
protein is held and mixed at 35°C or more, which is above its glass transition temperature (Tg). Zein
(corn prolamine) can exhibit viscoelastic functionality similar to gluten in aqueous dough systems
when heated above its glass transition temperature (Tg). These zein-based doughs exhibit a fibrous
network that also exhibits characteristics similar to those of gluten-based doughs. However, such
zein-based doughs have limited gas-holding capacity and are significantly more stretchable than
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gluten-based doughs. In this paper, we investigate the rheological properties of zein-based dough
and its quality parameters.
Key words: corn gluten, corn grain prolamine, zein, extraction, gluten-free product, gluten.
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JUSTIFICATION OF PROGRESSIVE TECHNOLOGY FOR DRYING VEGETABLES AND CORN

Abstract: Today, from the industrial applications point of view, getting dry food products by
infrared radiation is considered the most relevant and perspective. Such properties of any object as
absorption and emission of radiation in the infrared spectrum give possibility to dry them at moderate
temperatures and rapidly. This technology makes it possible to gain dry items with high shelf-life due
to their resistance to microorganisms. Infrared drying of products reduces drying time several times.
As a result, the quality of ready items is very high and in addition ecologically pure. Also the form of
cutting of raw materials before drying has some influence on time of process. The objects of study
were samples of vegetables and corn planted in the experimental plot Kainar Bulak
(Shymkent).During the drying process, vegetables as carrot and beet which were broken in the form
of shavings reached required moisture 12.30% and 11.50% accordingly in two and half hours.
Samples in the form of cubes were dried to these numbers only in three hours. Additionally,
performed experiments indicate that there is no need for preliminary heat treatment (blanching) of
samples. Reducing the time and temperature of heat treatment for corn also gave positive results.
Thus, drying chopped vegetables and corn for further use in the food industry using infrared radiation
is promising and cost-effective.

Key words: drying; vegetables; corn; cutting; form; preliminary; treatment; infrared.

Introduction

Current requirements for optimal drying parameters for fruit and vegetable preservation
should be cost effective, decrease process time and without any destruction of the product [1]. Drying
of food products may be performed by ordinary sun or wind ways and advanced drying techniques
with infrared spectrum, vacuum, microwave and freeze. Various advanced drying methods are
considered optimal to get high-value products in short duration and with prolonged storage time [2].

The quality of dried products depends to a large extent on the preliminary preparation of the
raw material for drying. In this aspect brief heat treatment to inactivate enzymes, eliminate
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appearance of foreign flavours and reduce possible initial contamination improve the quality of the
ready products [3-5].

Progressive drying by infrared radiation according to the authors of [6] is considered the most
relevant and promising because it has a stronger effect on food products, both due to greater
penetration depth and a more effective effect on the molecular structure of products and as a result
infrared radiation removes free water contained in the product. Furthermore, this method excludes
the preliminary heat treatment (blanching) of samples before drying and allows almost completely
preserving vitamins, biologically active substances, natural color, taste and aroma of dried products

[7].

Beetroot, carrots and corn were planted on the experimental field by students of the
Agroindustry Faculty of M.Auezov SKRU. The named vegetables are widely used to produce dried
vegetable products, and corn is used in industry to produce a wide range of snacks as flour, cereals,
and flakes.

The yield of the dried product depends, first of all, on such an indicator as the dry matter
content substances in the original product. Carrot varieties with dry matter content of at least 13%,
of which sugars make up 4-6% and beet varieties intended for drying contain dry matter of at least
14%, of which sugars must make up at least 8% [8]. So, the qualitative characteristics of carrots and
beets fully comply with the requirements for varieties of vegetables intended for drying.

The moisture content of corn grain during harvesting is about 40%, so it can be preserved
mainly only by drying. Seed grain drying is characterized by a long process and high specific energy
costs. At the same time, drying objects, like most food plant raw materials, are thermolabile or require
the use of a drying agent of low thermodynamic potential [9,10].

The purpose of the research is to determine the optimal range of safe and permissible heating
temperatures of infrared drying and optimal preliminary preparation way of vegetables and corn
grains.

Objects and methods of research

In order to provide the work vegetables and corn planted in the experimental plot Kainar
Bulak (Shymkent) were used. Land area: 2.8 hectares. The works on cultivation of vegetables and
corn were carried out from April to September.

An experimental study of the process of infrared drying of vegetables and corn was carried
out on an infrared drying installation ShS-80 of the Scientific Research Laboratory "Problems of
Agro-Industrial Complex and Energy Information Resources" of M. Auezov SKRU. The work used
generally accepted organoleptic, physicochemical methods for studying the properties of raw
materials and dried vegetable products.

Results and discussion

The process of getting dried products from vegetables and corn includes three main stages:
pre-processing, drying and post-drying. Usually the pre-treatment step is used to increase the rate
of dewatering at performing the process and obtain items of high quality [11]. To speed up the
process of drying vegetables, it is necessary to break down the fiber that retains moisture, for which
we also provide preliminary processing of raw materials. It was necessary to define sufficient shape
of subjected to heating raw materials and necessity of preliminary treatment (blanching) in this study.

At the first stage, samples were dried to determine the optimal range of safe and permissible
heating temperatures for vegetables and corn grains in convective and infrared drying modes. The
results of the comparative analysis showed that, in terms of organoleptic characteristics, drying
vegetables at a temperature of 40-50°C was the most acceptable. Reducing the time and
temperature of heat treatment for corn also gave positive results. At high temperatures, the number
of cracked grains with lower strength increased. In addition, ingrains dried at high temperatures, the
outer tissues become denser faster than the inner tissues. So, the movement of moisture from the
internal parts became difficult, which leads to destructive changes in the corn grain (Figure 1). But
we must take into account the fact that the moisture content of corn grains at a heating temperature
of 40-50°C must be performed in two stages: from 40 to 26% and from 26 to 14%.

Next, the effect of slicing on changes in the moisture content of the samples was investigated.
The final result of the obtained values was taken arithmetic mean of three parallel moisture values
obtained under repeatability conditions. Figures 2 and 3 show a characteristic pattern of changes in
the mass fraction of moisture in dewatered vegetables (carrot and beet) of various shapes. During
the drying process, vegetables as carrot and beet which were broken in the form of shavings reached
required moisture 12.30% and 11.50% accordingly in two and half hours. Samples in the form of
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cubes were dried to these numbers only in three hours. Indeed, the larger the dried pieces of
material, the slower the moisture are removed at the stage of decreasing drying speed.

Tmm 1 BNeKTpoHHOE uzoBpaKeHue 1 Tmm 3NekTpoHHoe uzobpackeHue 1

Image of corn grain dried at 40-50°C Image of corn grain dried at 70-90°C
Figure 1 — Image of corn grain dried at various temperatures

Additionally, performed experiments indicate that there is no need for preliminary heat
treatment (blanching) of samples.
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Figure 2 — Influence of the carrot drying time on moisture content
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Figure 3 — Influence of the beet drying time on moisture content

The follow stage was definition of sensory characteristics of samples to define the most
perspective shape of cutting vegetables. According to the results of sensory analysis of dried
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vegetables, shown in the table 1, the advantages of shavings as a cutting form over cubes are
insignificant, but they exist. The product cut into shavings has a more attractive, bright, uniform color.

Table 1 — Sensory analysis of dried vegetables
Parameters Shavings form Cubes form
Appearance The particles of dried carrot | The particles of dried carrot and beet are
and beet are whole without | whole without breaks, dry, hard, slightly
breaks, dry, some fragile, | compacted particles
porous at the fracture

Color of carrot Orange-red, uniform, bright | Red, heterogeneous, saturated, with minor
saturated orange shades

Color of beet Dark  burgundy, uniform, | Dark burgundy, heterogeneous, rich, with
bright, rich minor lighter shades

As a result, the comparison of the form of cutting vegetables for drying between shavings
and cubes, then in all quality indicators, shavings are certainly preferable.

Next, experimental studies were realized to determine the effectiveness of the ShS-80
infrared drying unit for vegetables — carrots and beets, as well as corn grains in comparison with
convective drying. The standard moisture content of corn grains after drying does not exceed 13-

14%. The results of the research work on two types of drying various samples are shown in Figure
4.

yin’g, h
w

N

B Convective drying

H Infrared drying

Time of dr
\I—‘
(9]

Carrot Beet Corn

Figure 4 — The results of the research work on two types of drying various samples

The results of the research work on two types of drying various samples by convective and
infrared drying show the advantages of last one. Because of moisture removal at low temperatures
(40-50°C) and in short duration dried samples preserve natural color, taste, flavour of initial raw
material and texture. A number of studies on infrared drying of fruits and vegetables confirm our
findings [12].

Conclusion

Therefore, dehydrating chopped vegetables and corn for further use in the food industry using
infrared radiation is promising and cost-effective. The next stage of the work will be to perform a full

analysis of the biologically active substances (vitamins, antioxidants and others) content in the dried
products.
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KOKOHICTEP MEH XYIEPI A9HIH KEMTIPY NMPOrPECCUBTI TEXHOJNIOIMNACBIH HEFM3OEY

Kasipai yakbimma eHepkacinmik kosidaHy0a uHgbpakbI3bis coyneneHydi natidanaHbin mamak
6HIMOepIH Kenmipyee apHasFaH Kernmipy xab0bikmapbl eH 63eKmi XoHe nepcriekmuegaribi 60sbin
mabbinadbl. byn ke3 kenzeH o6beKmiHiH UHGPaKbI3bii crekmpoeai cayneneHyoi Xymy XeHe
whirapymeH balinaHbicmel KacuemmepiHe 6atinaHeicmsl. Mamepuandap meH 3ammapdbiH MyHOaU
Kacuemmepi memeH memrepamypada XXoHe KbiCKa Mep3imoe Kerimipyae (UHGhpaKbi3bis) MyMKIHOIK
b6epedi. byn mexHosmoausi cakmay xxardalnapbl YWiH MaHbl30bl eMeC XoHe MUKPOghriopaHbiH
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OamybiHa me3imOi eHiMOi anyra MyMKiHOIK b6epedi. OHiMOepdi UHGPaKbI3bI Kenmipy Kenmipy
yakbimbiH bipHewe ece Kbickapmalbl. HomuxeciHOe 3sHepausi pecypcmapbiHa XOHe Kenmipy
KOHObIpFbiapbiHa KbI3Mem Kepcemyee XymcasamblH Kapaxammbl almapribikmalt yHemoel
OmbIpbIn, XXOFapbl canasibl 0alibiH eHim anambl3. CoHOal-aK Kecy mypiHe Kapal wukizammel anobiH
ana ©HOeydiH apmbiKWwblbikmapbl aHblkmandel. 3epmmey obbekminepi KaliHap 6ynak
(LLbimkeHm) maxipubenik y4ackeciHOe ezifieeH KekeHicmep MeH Xxyaepi yneinepi 6ondbi. Kenmipy
rnpoueciHOe XoHKanapra KecifnieeH maMblp KekeHicmep binFandbiH cmaHdapmmariFaH MaccasbiK
yneciHe 2,5 caramma xemkisindi (cabi3 ywiH 12,30%, kbi3binwa ywid 11,560%), mekwe mypiHdeai
yreinep Kaxemmi binFanobinbikka 0eliH kenmipydeH KeliH fFaHa kenmipindi. 3 caram. COHbIMEH
Kamap, xypaisineeH moaxipubenep ynzinepdi andbiH ana mepmusinbiK eHoey (bnaHwupney) Kaxem
emecmieiH kepcemedi. XKyzepiHi mepmusinbiK eHOey yaKkbimbl MEH memepamypachkiH Kbickapmy 0a
OoH Hemuxxe bepdi.Ocbinadiwa, myparnfFaH KOKeHIcmep MEH Xy2epiHi mamak 6HepKacibiHOe odaH opi
natidanaHy yWwiH UHGpaKbI3bli cayneneHyoi natidanaHa ombipbIifl Kenmipy repcrekmusearibl XoHe
SKOHOMUKarbIK muimOi 60sbin mabbinaosbi.

TyliH ce3dep: Kenmipy, KOKeHicmep, Xyaepi, Kecy, niwiH, andbiH ana eHoey, UHQPaKbI3bII.
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OBOCHOBAHME MPOMPECCUBHOMN TEXHONMOIMN CYLLKU OBOLLIEU U KYKYPY3blI

Ha ce200Ha ¢ moyKu 3peHusi MPOMbIWIEHHO20 MPUMEHEHUSI MOJTyYeHUe CyxXux nuuiesbix
nMpodyKmMo8 C MOMOWbI0 UHpaKpacHo20 U3/y4YeHUss cyumaemcsi Haubosiee akmyarsbHbIM U
nepcrnekmueHbIM. Takue ceolicmea tobbix NpedMemos, Kak rnoasioweHue U udy4eHue usny4eHust
8 UHGbpakpacHoM criekmpe, 0arm 803MOXHOCMb CyWUMb UX MPU YMEPEHHbIX memMnepamypax u 8
Kopomkue cpoku. [laHHas mexHOo/o2usi no3eosisem rosiydame cyxue u30esiusi C 8bICOKUMU
CpOKamMu XpaHeHUsl 3a c4em ux ycmou4usocmu K MUKpoop2aHu3amam. VIHpakpacHas cyuka
MpodyKmoe cokpawaem 8peMsi CyWKU 8 HECKONIbKO pa3. B pe3dynbmame kayecmeo 20moeol
MPoOyKUUU OYEHb BbICOKOE, @ MakXXe 3KO/1I02U4eCKU Yucmoe. Takxe HEKOmopoe 8JIUSIHUE Ha 8PEMST
rpouecca okasbleaem hopma Hapesku cbipbs neped cywkol. Obbvekmamu uccriedosaHusi bbinu
o0bpa3subl ogowieli U KyKypy3bl, MOCaxeHHbIe Ha orbimHoM y4acmke KatiHap bynak (LLbimkeHm). B
rpoyecce CywKku 080WU MOPKOBU U CBEK/bl, U3MEsIbYEHHbIE 8 8uUde CmpyXKu, docmuernu
Heobxodumot enaxHocmu 12,30% u 11,50% coomeemcmeeHHO 8 08yx aK3eMrifspax. U riondaca.
Obpasubl 8 sude Kybukos ebicbixanu 00 amux yughp eceao 3a mpu 4Haca. Kpome moeo,
nposedeHHble  3KCriepuMeHmMbl  cgudemenbcmeyrom 06 omcymcmeuu  Heobxodumocmu
npedsapumesibHoli mepmoobpabomku (braHwuposaHusi) obpasyos. CokpaweHue epemeHu U
memnepamypbl mepmMoobpabomku KyKypy3bl makxe 0aso rnosoxumersbHble pesyribmamal. Takum
obpa3omM, cywkKa U3MesibYeHHbIX o8owel U KyKypy3bl Ons OanbHeliuwe20 UCrob308aHUsi 8
nuwesoll  MPOMbIW/IEHHOCMU C  UCMO/Ib308aHUEM UHPaKpacHo20 U3/lydeHuUsi sensemcs
rnepcrnekmusHoU U 3KOHOMUYEeCKU 3¢ghheKmu8HOU..

Knroyeeble cnoea: cywka, 080WU, KyKypy3a, Hapeska, ¢opma, npedeapumersibHas,
obpabomka, UHgbpakpacHoe u3nyqeHue.
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NCCIIEAOBAHUA COCTABA KACJTOMOJIOYHOIO NPOAYKTA, NMNOJIYHYEHHOIO
U3 KOMBUHUPOBAHHOIO MOJIOYHOI'O CbIPbSA C MPUMEHEHUEM
ME30O-TEPMO®UIIbHOU 3AKBACKU U PACTUTEJIbBHOIO 3KCTPAKTA

AHHOomauyus: Mono4Hass ompacrb, Kak 00Ha U3 OCHOBHbIX cOcmasnsaruux ompacnel
nuwesol npombiwneHHocmu Pecrnybnuku KasaxcmaH OomkHa He mosibko obecriequeams
HaceneHue mpadulyUuOHHbIMU 8UdamMu MOJIOKa U npodykmoes e2o rnepepabomku, HO U yH4acmeogamsb
8 chopmuposaHuUU KOHUenyuu 300p08020 numaHus nymem rpouzeodcmea Mosi04HbIX rMpodyKmos ¢
HO8bIMU MuUWEesbIMU U 6uono2udeckumu ceolicmeamu, OPUEHMUPOBaHHbIX Ha 0300pPOo8/IeHUE
HaceneHusi ecex 8o3pacmHbiX kamezopul. OOHUMU U3 makux HanpaesneHul Sessrmcs
obozaweHue cocmasa makux podykmog buorio2u4YecKkUu akmueHbIMU geuwecmeamu U3
pacmumeribHO20 Cbipbsi MECMHO20 rpou3pacmaHusi.

lMposedeHHble Hamu npedbidywue uccriedogaHuUs rokKasanu, 4mo KOMOUHuUposaHue
UCXOOHO20 MOJIOYHO20 ChbIpbs, MPEeACcmMasyieHHO20 KOPOBbUM U KOObIIbUM MOJIOKOM 8
coomHoweHuu 85% u 15% coomeemcmeeHHo, yry4duwaem QU3UKO-XUMUYECKUU, MUHepPasibHbIU U
aMUHOKUCIOMHbIU COCMas KUCIOMOJI04YHO20 MpodyKma, rosly4eHHOo20 U3 3mo20 Cbipbs 3a cHem
npucymcmeusi 8 HeM Kobblribe20 MOJIOKA.

VWcnonb3oeaHue sKkcmpakma pacmumersibHo20 Cbipbsi 07151 0602auieHuUsi KUC/TIOMOTIOYHO20
npodykma, cnedyrowuld aman Hawux uccrnedogaHuli o rosly4eHUr MOJIOYHbIX [POdYyKmMos
yHKUuoHanbHo20 Oelicmeusi. B cmambe, rnpusedeHbl  pe3ynbmambl  MPO8EeOEHHbIX
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aKcriepumeHmos o eblbopy rnapamMempos 3akeawusaHUsi UCXO00HO20 KOMOUHUPO8aHHO20
MOJIOYHO20 Cbipbsi 3akeackol, codepxauwieli mMe30-mepMouribHbIE Kyrbmypbl COBMECMHO C
pacmumernbHbIM  9KCmMpPaKmom c uccrnedogaHueM  MuUHepasibHO20, XUMUYECKOe0,
MUKPObUOI02U4€CKO20 U aMUHOKUCIIOMHO20 cocmasa nosly4eHHO20 KUCITOMOJTIOYHO20 MpodyKma.
BbibpaH pacmumernbHbIl 3Kempakm, nonyqYeHHbll u3 6 8udoe siekapcmeeHHbIX pacmeHud,
cocmoswul u3 10 yacmel 6osipbiuiHUKa, M0 4 yacmel warnges, Oywuyel, Yabepua, basunuka u 2
yacmeul 28030UKU. YCcmaHOB8/IEHO onmuMaribHOe KO/IU4ecmeo pacmumesibHO20 3Kcmpakma Or1si
obozaweHusi KUc/ioMosrio4Ho20 rnpodykma — He bonee 3% om obujeco obbema UCXOOHO20
MOJIOYHO20 CbIpbsi, KOMOPOE [10380/Iiem COoomeemcmeogams  KOJU4ecmsy  MOJIOYHbIX
MUKpPOOp2aHu3mos — He meHee 1 x 10° KOE/cm®, Hopmupyemomy 3HaqeHuro, 3anoxeHHomy 8 TP TC
033/2013, a makxe He yxydwame opaaHonenmuyeckue rnokasamersiu KOHe4YHO20 KUCTOMOTIOYHO20
rnpodykma.

ColepxxaHUe aMuHOKUC/IOm 8 KUC/IOMOJIOYHOM rpoldykme 3a cdem obo2auweHusi
pacmumerbHbIM 3KCMPaKmoMm, Harnpumep, ap2uHUH rosbiwaemcs 8 2,5 pasa, /lu3uH 8 2 pasa,
muposuHa Ha 15%, ¢peHunanaHuH Ha 25%, eucmuduH Ha 33%, neduuHa u3onedyuHa Mo
CpasHeHUK ¢ UCXOOHbIM MOJI0OYHbIM ChbipbeM Ha 37%.

Knroyeeblie cnoea: KOMOUHUPOBAHHOE MOJIOYHOE CbIpbe, pacmumeribHbIl 3KCcmpakm,
3aKkeacka, MUHeparbHbIl, XUMUYECKUU, MUKpobuosioau4ecKuli, aMUHOKUCIIOMHbIU  cocmas,
KUC/IOMOJIOYHbIU MPOdyKm, rnapamMempbl 3akeawueaHus, erlusiHue, uccrie0o8aHusi, MOJIOYHbIE
podykmbi (byHKUUOHAaIbHO20 Ha3Ha4YeHUs.

CokpallieHns 1 0603HauYeHunA
TPTC — TexHudeckun pernameHT TamoxeHHoro Coto3a, KOE — konoHueobpasyoLimx
BelllecTBa.

BBepneHune

CoBpeMeHHble MoaxoAdbl MO YNy4yleHW CTPYKTYpbl M KadecTBa NPOAYKTOB MUTaHUS,
HanpaBneHbl B MNEPBYD oOvYepelb Ha CO3[aHWe TakuX NULLEBLIX MPOAYKTOB, KOTOpblE WMET
yHKUMOHAmNbHYK HanpaBneHHOCTb M CNOCOBHOCTb MOBbIWATL MMMYHUTET oOpraHuama K
BO3JENCTBUAM HebnaronpusTHbIX (PaKTOpOB OKpyxawLwen cpedbl, NoAdepXuUBaloWnX U
KOppekTupyowmnx 340poBbe. MonoyHble NpoAyKTbl OTHOCATCHA K MpoAyKTam  eXeOHEBHOro
ynoTpebneHnss NpakTM4eckn BceX BO3PaCTHbIX KaTeropuMm HaceneHus CTpaHbl U npeacTasrieHbl
LLUIMPOKUM acCOPTUMEHTOM [aHHOro Buaa NuLLIEBOro npoaykra. Havbonee nonesHbiMu, cynTaroTCcs
KMCNOMOJSIOYHbIE BUAbI, B CUIY CBOEWN YCBOSIEMOCTU, YEM CaMO MOJIOKO, U OTCYTCTBMEM PUCKOB ANs
noaen, WMeLWnUX CKMOHHOCTb K  HEenepeHOCMMOCTM Takoro KOMMOHEHTa Kak nakrosa.
MHorouncneHHble uccrnefoBaHUA [okasanu, 4YTo ofgHa M3 obssaTenbHbIX  COCTaBNSANLLMX
NpaBUIbLHOro 340POBOro paunMoHa — 3To ynoTpebneHne KMCIIoMOSOYHbIX NPoayKToB [1, 2, 3].

B KMCNOMOMOYHLIX MpogykTax MPUCYTCTBYET MOSOYHAs KuCnoTa, KoTopas akTUBHO,
yyactBys B MeTabonuyeckux npoueccax opraHusMa, HopManuayeT MOTOPHY (YHKUMIO
KMLWeYHMKa, NPensaTcTByeT PasBUTUIO THUNOCTHOM MUKPOMOITIOPbI, CMOCOBCTBYET YBENUYEHUIO Yncrna
nonesHbiX 6akTepui, KOTopble 3alMLLAOT CTEHKN KULLIEYHMKA OT PasfiMyHbIX MHAEKUUN, B TOM
yucrne oOkKasblBalLWMX COnpoTMBNeHne BO3OyauTensMm 6Goree cepbesHbiXx 3aboneBaHun, Kak
Hanpumep, nanoyvka Koxa, Bbi3biBatowasa Tybepkynes u 1.4. B depmMeHTMpOBaHHOM NpoayKuum, K
KOTOPOW OTHECEHbl KWUCIOMOSIOYHbIE MNPOAYKTbl, HE3aMEHWMbIX aMWUHOKUCIOT B [OEeCATKM pas
GornbLue, 4eM B MICXOOHOM CBEXEM Mosoke [3].

HecmoTps Ha TO, YTO KUCIMOMOIO4YHbIE NPOAYKTHI B CBOEN OCHOBE OTHOCHTCS K NpoAyKTam
3[J0pOBOr0 MUTaHUS, UCCNefoBaHWUS MO CO30aHWK0 HOBbIX MOSOYHbLIX MPOAYKTOB, obragaroLmx
byHKLMOHaNbHOW HanpaBeHHOCTbIO B NpodunakTuke psaa 3abonesaHns U CnocobHbIX NOBbILLATL
UMMYHUTET YernoBeKka OCTaeTCs akTyarnbHOW 3ajadven OANns yyYyeHblX U uccnegosatenen B obnactu
pa3paboTKnM HOBbIX MOSTOYHbIX NMPOAYKTOB (PYHKLMOHANLHOIo HasHadyeHus [4, 5].

B pamkax, npoBoAMMbIX HAMY UCCreA0BaHWI MO COBEPLLEHCTBOBaHUIO BUOTEXHONOMMYECKNX
acnekToB Mpou3BoACTBA KOMOWHMPOBAHHOINO  KMCNOMOSIOYHOrO Npoaykta, oboraweHHbIM
SKCTPAKTOM pacTUTENbHOro Cbipbs, OblNM NpoBedeHbl UCCNeaoBaHMsA No BbIGOPY ONTUManbHOro
COOTHOLLUEHUSA KOMOMHMPOBaHUA MOJSIOMHOrO  Cbipbs, MpeAHa3Ha4YeHHoro Anis  MNornyyYeHus
KMCIMOMOJSTOYHOIO MPOAYKTa, KOTOpble MO3BOMMIM HaM Mony4uTb obpasubl MOMOYHOro Cbipbs,
COCTaB KOTOpPOro MnpeAcTaBneH KOPOBbMM U KOObIMbUM MOFIOKOM, MpeAHa3Ha4yeHHoro Ans
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Nosly4eHust KUCIIOMOJSTOYHOMO npoaykTa. Hanbonee, onTumMmanbHOE COOTHOLLIEHWE KOMBUHUPOBAHUS
ABYX BMAOB Morioka coctaBuno 15% kobbinbero n 85% koposbero mosoka [6, 7, 8].

[na 3akBalMBaHUA MCXOAHOrO MOJSIOYMHOIO CbIpbSi MPUMEHSOTCA pPasfnuyHble KynbTypbl,
copgepxawue Kak TepmodunbHble, Tak U Me3odunbHble Baktepun. Hanbonee achdekTMBHBbIMK
CUMTalOTCA 3aKBaCKK, cogepxawme Takne 6aktepum B komnnekce [9, 10, 11]. B nocnegHue rogpl,
Hanbonee 4YacTo NPMMEHSIOT 3akBacku npounssoautens Chr.Hansen, danna cepum XPL, Tak Kak OHK
0aloT OYeHb MMOTHYK CTPYKTYPY M MSATKUA CIIMBOYHbBIA BKYC, MOSly4aeMoro KMCIOMOSTOYHOrO
NpoayKTa, a Takke 4OCTaTOYHO HU3KNN BECOBOM pacxod Ha 60nbLLo 06beM NCXOOHOMO Cbipbsi, UTO
oTpaxaeTcd Ha cebecToMMOCTM roToBOWM Npoaykumm [12].

B kadecTBe pacTUTENbHOrO  3KCTpakTa, nNpegHasHadeHHoro Ana  oboralwleHus
KMCNOMOSIOMHOIrO npogykta ©OuMonorMdecks akTMBHbIMM — BeELlecTBaMW, HaMu  NPeLnoXeHOo
NCnonb30oBaTb PaCTUTESNbHbIN SKCTPAKT, MOMYyYEHHbIN N3 LECTU BUOOB PacTEHMIA, B COCTaB KOTOPOro
Bxoaat 10 yacten GosipbllHUKA, NO 4 YacTu wandes, gywuubl, Yabepua, 6asvnuka n 2 4yactm
rBO34MKN, NOSTYYEHHOrO AKCTPAKLUMEN METOA0B HN3KOHYACTHOM BaKKyM ynbTpa3ByKOBOW TEXHOMOTVEN, B
pamMkax, paHee NPOBEAEHHOWN Hay4yHO-UCCreaoBaTeNbCKon paboThbl, pesynbTaTbl KOTOPOW, MNOKa3anw,
4YTO NPUMEHEHNE KOMOMHMPOBAHHOIO PacTUTENbHOIO 3KCTpPaKTa MOBbILLAET COAEpKaHne Makpo u
MUKpPO3NEMEHTOB B NPOAYKTE, B KOTOPbIV [06aBNSeTCs pacTUTENbHbIM SKCTpaKT Ao 84,31% [13, 14,
15].

Takke, Heobxogumo ObIIO wccrnegoBaTtb BAUSIHUE, TMNPUMEHSIEMOrO pPacTUTENbHOrO
3KCTpaKkTa Ha caM NpOoLIECC 3aKBaLLUMBAHWS MCXOLHOMO MOSIOYHOIO Chipbsi 3aKBACOYHOM KyNbTypOu —
onpeaennTb ee NPoLEeHTHOE coaepKaHne, KOTopoe He ByaeT BNUSATb Ha NapaMeTpbl 3aKBaLUMBaAHUSA
C W3y4YEeHWEM OpPraHoNenTUYECKNX N (U3NKO-XMMUYECKOTO COCTaBa KOHEYHOro npoaykrta Aans
BbISIBMIEHNSI OTKMOHEHUA MO MMKPOOMOMOrMyeckMM nokasaTtensm, KOoTopble HOPMUPYHOTCS
TeXHUYECKMMM pernaMmeHTamm o 6e3o0nacHOTM MOJSIoKa M MOSIOYHbIX NpoaykToB [16, 17].

MaTtepuanbl 1 MeTOAbI UCCNefOBaHUMN

B kauecTBe 06bEKTOB MCCNegoBaHUN BbIOpaHbI:

Lns usydeHuss MUKpobuoioaudeckux nokasamersed
— KOMOMHMPOBAHHOE MOFIOYHOE Chipbe, CcocTaB KoToporo, coaepXut 15% Kobbinbero
KOpPOBLEro MOJIOKa

Lns usy4yeHusi MuHeparnbHO20 cocmasa
— KOMOVMHMPOBaAHHOE MOJSIOYHOE Cbipbe, COCTaB KOToporo, cogepXut 10% kobbinbero n 90%
KOpPOBLEro MOJIOKa
— KOMOBMHMPOBAHHOE MOJSIOMHOE CbIpbe, COCTaB KoToporo, coaepxut 15% kobbinbero n 85%
KOpOBbLEro Mosioka
— KOMOBMHMPOBAHHOE MOJSIOMHOE Cbipbe, COCTaB koToporo, coaepxut 20% kobbinbero n 80%
KOpPOBLEro MOJIOKa

[nsa 3akeawueaHus:

— 3akBaco4Has kynbTypa XPL-35, B coctaB KoTopon BxoaaT Lactococcus lactis subsp, Cremoris,
Lactococcus lactis subsp, Lactis, Leuconostoc mesenteroides ssp, Cremoris Lactococcus lactis
subsp, Diacetylactis, Streptococcus thermophilus

[ns obozaweHuUs buosio2U4YEeCKU aKmuBHbIMU 8eljecmeamu:

— KOMOVMHMPOBAHHbIN PaCTUTENbHbIA 3KCTPAKT, COCTOSALIMA M3 LIECTU pacTeHur B Nponopuuun
10:4:4:4:4:2 HUN3NKO-XMMUYECKNI COCTaB KOTOPOro, BKIOYaeT: Cyxux Bewects B % -11,7, pH -5,51,
NNOTHOCTb, Kr/M3-973, BskocTb, MIMa/c -9,503, akTMBHOCTL BoAbI aw, Aon. eq. — 0,96, aHeprus cBA3m
Bnaru, E. kx/kr -5,52.

lpumeHsiemoe obopydosaHue u Mamepuaribl:

Mpobupkn xummyeckume no NOCT 19808-86, o6vbemom 50 mn

Yawkn Metpm no NOCT 25336-82, anametp 150 mn

TepmocTaT nabopaTopHbI Cyx0BO34YLUHbIV ANa Mukpobuonorun mapkm TC 135S

Ycnosus akcrnepumeHmos:

O6bem obpasuoB MCXOQHOrO0 MOMOYHOro chipbsa 20 mn. Konudectso obpasuoB — 5 Ha
Ka)kayto Cepuio OnbITOB MO COBMECTHOMY 3aKBaLUMBAHMIO 3aKBACOYHOW KynbTypbl U paCTUTENbHOMO
3KCTpakTa

KonnyecTBo 3aKBaCOYHOM KyMbTypbl, pacCYMTbIBAEM, UCXOOSA N3 YCTAHOBNEHHON JO3UPOBKM
ans XPL-35 Ha uccnegyembln 06beM NCXOQHOrO MOSIOYHOrO ChipbA. [N MOBbILWEHMS CKOPOCTU
OpOoXXEeHNs 3aKBACOYHYIO KynbTypy pacTBopunu B ¢us.pacteope — 9,9 mn dmspactsopa un 0,1 mr

85%

=
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3akBacku, koTopoe paer cooTHoweHue 1:100. B kaxgyi npobupky BnumBanu no 0,1 wmn,
NOMy4YeHHOro pacTBopa 3aKBAaCOYHON KynbTypbl.

Ob6pasey Ne4 (K+), KOHTpONbHbIN 06pasel, KOMOMHMPOBAHHOINO MOJSIOKA, B KOTOPbLIA He
pobaBneH pactutenbHbin akcTpakT. Obpasey Ne5 (K) npeacraBnset cobor KOpoBbE MOMOKO 6e3
JobaBneHus KOObINMbero  Ansi  CpaBHUTENbHOIO  aHanmmMsa No  COAEpXaHuIo KOE
(kornoHneobpasyloLmnx BELWECTB) B NOy4aeMOM KUCITOMOMOYHOM npoaykTe. Kaxayto npobupky c
obpasuamu cTaBunun Ha nabopaTopHbIi BopTekc Ans NoOnHOro CMeLlmBaHns NPOaYKTOB B TEYEHUN
60 cek. [lanee Bce 0bpasubl oTNpaenanm B Tepmoctat Ha 10 yacoB npu Temnepartype Harpesa 35-
40°C pOns nonyyeHust KWUCIOMONOYHOrO npoaykta. B Tabnuue 1, npuBedeHbl yCrioBus
9KCMNEPUMEHTOB.

Tabnuuya 1 — YcnoBust aKkCnepMmMeHToB
Kon-Bo Kon-Bo Kon-Bo
Bpewms Bpemsa
NCXOOHOro pactBopa pacTuTeNbHO
. CMeLUMBaHus, Harpesa,
MOJIOYHOTO 3aKBaCO4YHOW ro 9KCTpakTa,
o ceK yac o
cbipbs (15%), mn KynbTypbl, M M1/ %
O6pasey 1 20 0,1 10 10 0,005/0,1
O6pasel 2 20 0,1 10 10 0,5/1
O6pasel 3 20 0,1 10 10 0,15/3
O6pasey 4 (K+) 20 0,1 10 10 -
O6paszey, 5 (K) 20 0,1 10 10 -
(6e3 kobbINbero
Mosioka)

[MonyYeHHbI  KMCNOMOSIOYHBIN  MPOAYKT COBMECTHbIM CKBAlUMBaHMEM 3aKBackM MU
pacTUTENbHOrO 3KCTpaKTa Heobxo4MMO MPOBEPUTL HA TakoW NokasaTenb kak konunydectso KOE
(konoHneobpasyowme eanHULbl), copoepaHue kKotoporo, Hopmupyetca TP TC 033/2013 «O
6e30nacHOCTM MOJOKa U MOTOYHbIX NPOAYKTOB» He MeHee 1 x 108 KOE/cm®[17] n npoBoauTcs no
FOCT 33951[18].

OOpasupbl KMCNOMOSIOYHOTO MpoaykTa NpeaBapuTenbHO BCTPsXMBaNu Ans pasduBaHust
CryCTKOB 1 KOMKOB. 3aTem passogum no cxeme 50:50:250. B ka4yecTBe KOHTPONbHOIO B3AT 06paseL
kncnomosodHoro npoaykta Ne 5 (K), nony4eHHOro TONbKO M3 KOPOBBLETO MOSIOKa B KOTOPOM,
copgepxaHne KOE He mnckaxaeTcsi MMKPOOpraHn3amammn n3 pactuTenbHOro aKkctpakra. B npobupky
BnuBaem 5 mn dmapacteopa n 50 mkn obpasua Ne 5(K), kotopein aaet cootHoweHue 1:100.
MNepemelunBaem Ha BopTtekce B TeueHun 5-8 cek., 3aTeM U3 3ToM Npobumpku nposoamTtca otbéop 50
MK MOSMyY4EeHHOro pacTBoOpa M MEpPeHOCUTCS B Criedyloulylo BTOPYK Npobupky, KOTopasi Takke
nepemelunBaeTca Ha BopTekce 1, n3 kotopon otonpaetca 250 Mkn, KOTopasi IEPEHOCUTCS B TPETLHO
npobupky, nepemeLlumBaeTcs 1 Tak, Mbl ABaxabl noniydyaem 100 kpaTHOe pa3BeaeHune, a Ha TPeTbeM
10 kpaTHoe pasBefdeHve, 4TOObl MNOMYyYUTb HaMMEHbLUEEe KONMYECTBO KOMOHWW. [lonyuyms
Heobxoaumoe NCKkoMOoe pa3BeeHne, pacTBOP BbiCEBAEM Ha YaluKy 1eTpu, HAHOCSA Ha NOBEPXHOCTb
100Mknn., pacnpegensis ero no BCEW ee MOBEPXHOCTU CTepusbHbIM wwnaTtenem. 1o Takom xe
MeToauKe npoBedeH BbiceB 06pa3suoB Ne 1, Ne 2, Ne 3 1 Ne 4, Ho pa3BedeHne NpoBOAMTCA MO CXEME
50:250:50, n BbiceB kaxpgoro obpasua npoBoAMTCA B ABYX Yawkax [leTpu gnda nonydeHuns
MUHUMAaIbHOIO ¥ MakCUMarbHOro KONIMYECTBA KONTIOHWIA C LIENbH0 U3YYEHUs BIIUSAHUSA PacTUTENbHOMO
3KCTpaKTa Ha MMKPOMOpy KMCAOMOMOYHOMO NpoaykKTa.

Bcero nony4yero 9 vawek lMetpwu:

1 yaweka MeTpu ¢ Boicesom o6pasua Ne 5(K)

2 yawku MeTpu o6pasua Ne 1 ¢ BeiceBom a) 0,1*10° n 6) 0,1%*10°3
2 yawku MeTpn obpasua Ne 2 ¢ BbiceBom a) 1%*10°6) 1%*10°3

2 vawku MeTpm obpasua Ne 3 ¢ BbiceBom a) 3%*10°6) 3%*103

2 yauwku MeTpu o6pasua Ne 4 ¢ BeiceBoM a) K+*10°6) K+103

oToBbIe Yawku [NeTpu 3akpbiBaeM KpbILLKOW, NepeBOpayYnBaeM n oTnpasnsieM B TepMmoctar
Ansa nHKybmpoBaHusa nocesBoB Npu Temnepartype (37 £ 1) °C B TedeHun 72 yacos.

Ha pucyHke 1, npeactasreHbl Xon 3KCNepuMMEHTOB U NoAroToBrieHHble 9 vawek MNeTpu ¢
obpasuamu BbICEBOM.
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PucyHok 1 — NoarotoBka o6pasLoB KMCITOMOSIOMHOrO NPOoAyKTa Anist onpeaeneHns
KMCNOMOIOYHbIX 6akTepun

Yepes 72 yaca, obGpasubl Obinn M3BMEYEHbl U3 TEPMOCTaTa, BblpaLLEHHbIE KOJSTOHUM
MUKpOpopbl ObiNM N3yYeHbl NYTEM HAHECEHUS MAPKEPOB Ha KaXXay KOJNOHMIO C ONpeaeneHnemM
KonmMyecTBa MUKPOOPraHM3MOB Kakaoro Buaa no oopmyne:

N=-2 (1)

n
rae, N -—KonmMyecTBO MMKPOOPraHM3MOB Kaxxgoro suaa B npobe, KOE/T;
C — KOnMYEeCTBO KOMOHMI, NOACYNTAHHbIX HA YallKax;
d — 06b€M nocesa.
N — cTeneHb pa3BegeHus

Takke obpasubl KMCNOMOSIOYHOro npoaykTa, oboraweHHOro pacTUTENbHbIM 3KCTPaKTOM,
ObINN NpoaHanU3npoBaHbl HA MUHEParnbHbIN N aMUHOKUCITOTHBIA COCTaB.

MuHepanbHbI cCOCTaB, NPOaHanM3nMpoBaH B aTTECTOBAHHOW UCMNbITaTENbHOM PerMoHanbHom
nabopartopun nHxeHepHoro npodouna «PJIAM» KOKY um. M. AyasoBa, Ha OCHOBaHMMK 3asiBKU
Ne978, ot 16.09.2022 roga. KonnuyectBo kaxpgoro obpasua 100 mn. O6pasubl cxuranu B
MydernbHOM neyn ¢ NoslydeHneM 3051bl, B KOTOPOM, COCTaB onpeaensnu peHTreHocnekTpanbHbIM
METOAOM Ha PacTOBOM 3MEKTPOHHOM MUKpOcKone. AMWHOKUCIIOTHBLIN  COCTaB UCCNefoBaH B
Hay4yHO-uccrnegoBaTenbckon  nabopatopum  NO  OUEHKe  KkadyectBa U GesonacHoOCTU
NPOAOBOSIbCTBEHHbIX MPOAYKTOB ASIMATUHCKOrO TEXHOMOrMYeckoro yHusepcuteta, [lpoTokon
ncnbitaHun Ne 9575 ot «19» ceHTs6pa 2022 r., npuBeaeH Ha PUCYHKe 2.

k] AO «AIMATHHCKHI TEXHOAOTHYECKHH YHHBCPCHTET

= Hay4Ho-uccnenoparensckas 1adoparopua no oleHKe KauecTBa H O€30MacHOCTH
ALMATY TMPOIOBOIBCTBEHHbBIX POAYKTOB
TECHNOLOGICAL 050061, r.-Azamarst, np-1 PalisiMGexa 348/5, ten. 8(727)2774743,
UNIVERSITY

e-mail: food_safetyvi@mail.ru

MPOTOKOJI HCHIBITAHHUM Ne 9575 o1 «19» centubps 2022 r.
HaumenoBanue npoaykunn: Kuciaomoaounsiit npoaykr 15% 000ramicHHbIH PACTHTEABHBIM
IKCTPAKTOM
Perucrpaumonnbliii Homep: 9575
JlaTta nocrynaenus obpazua: 07.09.2022 r.

Ocnopanue Ans ucneitanuii (akT otGopa U np.):

Bassurtens: Taeyosa KJOK.

HiarotoBuTens (cTpaHa. (hupma, NpeanpusTHe):

Bua ncnwpitanuii: Kowrpoasusii

Jlata H3roTOBJICHHS

CpoK roaHocTi:

JlaTa nayana ¥ OKOHYauus Meneiraunii: 17.09.2022 r. - 19.09.2022 r.
O6o3nauenue HJL Ha NPOAyKUMIO:

VYenosus NpoBEICHHA HCNBITAHHA: TemnepaTypa — 22°C, BaaxHOCTb — 62%.

HanmeHoBaHKE NoKazareaei, Hopma DAKTHUCCKHE H/ na merons:
CAHHMIIL HIMEDEHMUR no H;l pesyanrarnt HCNbLITAHUA
Jii 1 2 N
AMHHOKHCIOTHBIN cocTas, % M-04-38-2009

-apruHUuH [punoxenne Nel
| | 0,934+0,373

-IH3HH 1150
0, 0,15¢
“THPO3HH (‘,‘8 ”‘“;()
-penmnananun | 0.423+0.127
~THCTHAMH 0,187+0,093
-AeHUMH+H30NCHIHH 0.462+0,120
| -MeTHOHUH 0,128+0,043
‘ -BAIMH 0.324+0,
| 0.373=0,
| -npoaun
[ =R 0.305+0,122
| -TPeOHUH | 0.427£0.123
| -cepnn 0.364+0,095
| -aTaHuH | 0,305+0,104
| -rnuuuH
L AKupHokuciorasiit cocran, % INpunoxenne Ne2 roOCT 30418-96
/, 4
Jinpextop HUU T1B 74’@4/_‘; Habuesa HC.C

HCnonuuTenu: = Z/F Camanyn A.M
AN loneyxanosa H.C.
#
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Ipuaoxenne Nel & nporoxoay Ne 9399 o1 «07» mons 2022 r.

[ata:08.06.2022 12:40:18

Oneparop:poizovatel

daiin 30r.C:\Lumex\Eiforun\mdAAK_AK Ne1 _2206081240.mdf

®aiin merona.C:\Lumex\Elforun\Nporpamme’AK _cx1. 30.10.2015
Temneparypa avanu3a:30.0 °C

[nuHa sonHbi 254

Mpoba: AK Ne1

3ran 1. Bpems 959 cex, Hanp. 25 kB, [lasn. 0 mGap, inuHa BONHbLI 254 Hm
Merop pacuera:AGCONKTHARA rpagyupoBka
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PucyHok 2 — Pe3ynbTaTbl MccrnegoBaHnii aMMHOKUCIIOTHOMO COCTaBa KMCITOMOSIOYHOIO NpoayKkTa,
oboralleHHOro pacTuTenbHbIM 3KCTPAKTOM

Pe3ynbTaTbl MCcCcriegoBaHUs U UX obcyxaeHue

MonyyeHHble  pe3ynbTaTbl  MO3BONAKT  ONpeaenuTb  ONTUManbHOe  KONUYECTBO
pacTUTENbHOrO 3KCTpPakTa MCMonb3yemMoro Ans oboraleHusi BGMONornyeckn akTUBHbIMU
BelLLleCTBaMN KUCITOMOJSIOYHOro npoAdykTa B MPOLEcCe COBMECTHOrO 3aKBalLUMBaHWS WCXOAHOrO
MOJIOYHOrO CbIpbsi C 3aKBAaCOYHOW KynbTypor XPL-35 Ans HOpMUPOBaHUA MUKPOBMOMOrM4eckoro
nokasatens KOE/cm® B rotoBOM NpoAyKkTe, He MNPeBbilLaloLEro coaepXaHusi, YyCTaHOBMEHHOro
HOPMaTUBHBIM [IOKYMEHTOM.

PesynbTaTbl BNUAHUA coOepXaHuUsi pacTuTenbHOro akcTpakta Ha KOE B uccrnegyembix
ob6pasuax KMCroMosioNHOro NpoayKTa, NpuBeaeHsl B Tabnuue 2.

Tabnuua 2 — PesynbTaTbl BNUSHUA COAep)KaHUs pacTutenbHoro akctpakta Ha KOE/cm® B
obpasuyax KMCrioMONOYHOro NpoaykTa

dopmyna Konunyectso CpenHee
Ne i/ Bbices B yaluke MeTpy Kon-so pacueta MUKPOOPraHM3MOB | 3HayeHue
koroHun, C N=Cd Ka)Xxgoro svaa B N,
n npo6e N, KOE/cm?® KOE/cm?
N= N=
06"339“ a) 0,19%*10°5 | 6) 0,1%*103| 62 | 1476 | 62:01 | 1476-01 | 6,2¥107 | 1,5¢107 | 3*107
Nel 10-5 103
N= N=
O0Pasel | 2)19%105 | 6)1%*10° | 31 | 1428 | svox | meson | 304107 | 154107 | 24107
- 10-5 10~3
O6pasel o/ %45 o0/ ¥4 (.3 N= N= “107 «10Y7 %107
Ne 3 a) 3%*10 0) 3%*10° 56 | 1752 | sex01 | 1752+01 | 5,6*10 1,7*10 3*10
— 10-5 10-3
O6paseL N= N=
No 4 a) K+*10° 0) K+103 39 | 1844 | 39«01 | 184401 | 3,9%*107 | 1,8*107 2*107
- 10-5 10~3
O6pasey, . _37x0,1
Mo = K*10° 37 e 3,7+107

Kak BugHo, n3 Tabnuubl 2, KONMYECTBO PAcTUTENBHOIO AKCTpaKTa, KoTopoe JobaBNsaoT Ans
oborawieHnsa He [omkHO npeBblwaTtb 3%, TOMBKO B 3TOM Criydae KOMMYECTBO MOJSIOYHbIX
MUKpoOOpraHnamoB 6yaeT cooTBeTCTBOBaTb HOPMUPYEMOMY 3HayeHuto, 3anoxeHHomy B TP TC
033/2013 — He meHee 1x10° KOE/cm®, a Takke opraHomnenTM4eckuM nokasaTensM KOHEYHOro
KMCIOMOJIOYHOIO NPOAYKTa.

[Mpn oboralieHnn KUCNOMOSIOYHOIO MNPOAYKTa pacTUTENbHbIM SKCTPaAKTOM yny4liaeTcs
coeprkaHue, Kak aMMHOKUCITOTHOIO, Tak M MMHeparnbHoro cocrasa [19, 20, 21].

ISSN 2788-7995 (Print) [TokopiM yHUBepCHTETIHIH Xabapibichl. TexHUKAIBIK FhlIbIMaap Ne 4(12) 2023 142
ISSN 3006-0524 (Online)



B tabnuue 3, npuBeaeHbl pe3ynbTaTbl aHannM30B aMUHOKUCIOTHOMO cocTaBa, % WUCXO4HOro
KOMOWHUPOBAHHOTO MOTIOYHOIO CbIpbs, KNCITOMOOYHBIN NpoaykT 6e3 fo6aBNeHNUs pacTUTENbHOro
9KCTpakTa U ¢ fobaBneHneM pacTUTENbHOro 3KCTpaKkTa B MPOLECCE €ro CKBalUMBaHUS, KOTOPblE
Gonee HarnsgHo B BUAe cTonb4yaTbix guarpamMm, npuBeaeHbl Ha puUcyHke 3.

Tabnuua 3 — CpaBHUTENbHbBIN aHaNM3 MacCoBOWM 40N aMUHOKMCITOT B %

H Komb1HMpoBaHHOE MONOKO

H KnMcnomonoyHbIl NpoayKT

0,5
0

(@

aprv | nu3un | TMpo | GeHu rnuctu neiy,

HUH H 3UH

H KnCcnomonoyHbl NpoayKT
oboralyeHHbIl pacTuTensHbim 0,934 0,442 0,187 0,423/ 0,187 0,462

3KCTPaAKTOM

nana  AuH
HUH 30/1e

NH+U

AUNH

0,392 0,255/0,131 0,255 0,145 0,294
0,379 0,207/0,149 0,322 0,126

0,54

HavnmeHoBaHwue KomGuHupoBaHHoe | KMCrnomMonoyHbin KncnomMonoyHbIn NpoaykT,
KOMIMOHEHTa MOnokKo (15%) NpoayKT oboralleHHbIN pacTUTenbHbIM
(aMUHOKMNCIOTHI) 3KCTPaKTOM
apPrnHUH 0,392 0,379 0,934
JIN3KH 0,255 0,207 0,442
TUPO3WH 0,131 0,149 0,187
deHnnanaHuH 0,255 0,322 0,423
rMCTUONH 0,145 0,126 0,187
NEenUMH n3onemnumuH 0,294 0,540 0,462
METUOHWH 0,067 0,138 0,128
BanuH 0,411 0,322 0,324
NponuH 0,431 0,897 0,373
TPEOHUN 0,235 0,230 0,305
CepvH 0,235 0,310 0,427
CepviH 0,274 0,253 0,364
rMULUMH 0,274 0,310 0,305
1 CpaBHMTeanblﬁ aHaNu3 aMUHOKUCNOT B %

0,9

0,8

0,7

0,6

: ﬂﬂﬂwﬁmw TIT

MeTW Banu Mposn Tpeo cepu cepu vy,
OHWH H WH | HUA  H H UH

0,067 0,411 0,431 0,235 0,235 0,274 0,274
0,138 0,322 0,897 0,23 | 0,31 0,253 0,31

0,128 0,324 0,373 0,305/0,427 0,364 0,305

PucyHok 3 — CpaBHUTENbHbIM aHanM3 MaccoBOW JONN aMUHOKMCIOT B Y%

Kak BMOHO M3 CpaBHUTENbHOIO aHanu3a copep)XaHue aMWHOKUCIIOT B KMCIOMOSIOYHOM
NpoAayKTe nNpu 4o6aBneHUM pacTUTENbHOMO 3KCTPaKTa NOBbILLIAETCS, HaNnpUMep aprMHuH B 2,5 pasa,
NU3KNH B 2 pasa, TUpo3uH Ha 15%, dpeHnnanaHuH Ha 25%, ructuamH Ha 33%, NeunH N30NenLUnH no
CpPaBHEHUIO C UCXOOHBbIM MOSOYHBIM CbipbeM Ha 37% wn T.4. T.e. Mbl Habnogaem ynydleHue
aMNHOKMCNOTHOIO COCTaBa MnpakTU4ecKkn No BCeEM aMUHOKMUCNOTaM [22, 23, 24, 25].

Ha ocHoBaHuK, NONyyYeHHbIX pe3ynbTaToB N0 MUHEParlbHOMY COCTaBY B KMCIIOMOSIOYHOM
npoaykTe 6e3 pacTUTENbHOro 3KCTPaKkTa U ¢ HAM, NOMYYEHHbIX X MOFIOYHOIO CbIpbs B COOTHOLLEHN
10%, 15%, 20% no KOBbINLEMY MOSIOKY K KOPOBbEMY, HAMU MOCTPOEHbI CPaBHUTENbHbIE rpaduku,
npvBeneHHble B Tabnuue 4 n 5 n Ha pucyHke 4.
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Tabnuua 4 — MwuHepanbHbiA COCTaB KMUCIIOMOSIOYHOM MpoAdykTe 6e3 pacTUTenbHOro
9KCTpakTa

KncrnomosnoyHbii npoaykT Ca, Mg, P, K, Na, S, O,
Mr % Mr % Mmr % Mr % Mr % Mr % Mr %
O6pasey Ne1, 10% 14,4 1,21 13,67 16,34 8,31 0,84 34,59
O6pasey Ne1, 15% 14,15 1,38 12,36 15,41 7,34 0,61 38,51
O6pasey Ne1, 20% 14,66 1,25 13,33 16,19 8,43 0,88 34,85

TaGnmu,a 5- MMHepaﬂbeIVI COCTaB KUCJTOMOJIOYHOM MPOAYKTE KUCITOMOJI04MHOM NpoayKTe C

PACTUTEJIbHBIM 3KCTPAKTOM
Knomowonowo 1O, [ o, ur Mg, wr | P, | K | Na | s | O
0 [ 0, 0, 0, [ o

pacTuTesibHbIM SKCTPAKTOM & & Mr % Mr% Mr % Mr % Mr %
Ob6pasew Ne1, 10% 7,50 0,32 4,65 0,53 27,48 0,84 13,87
O6paszel Ne1, 15% 13,01 1,17 13,28 15,57 9,46 0,64 37,51
O6pasel Ne1, 20% 12,03 1,09 17,00 | 15,52 8,94 0,27 39,71

3(5) CpaBHVITEI'IbeIﬁ adaHa/In3 MUHEPAZIbHOrIo CoCctaBsa

35

30
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20
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10 -

5 .

O 4 —

Ca, mr| Mg, | P, mr K, |[Na, mr| S, mr | O, mr
% mr % % mMr% % % %

B KncnomonouHblt npoaykT 15 % | 14,15 | 1,38 | 12,36 15,41 | 7,34 | 0,61 | 38,51

B KNCNOMOJIOUHbIN NPOAYKT

oborauleHHbIl pactutensHbim | 13,01 112,36 | 13,28 | 15,57 | 9,46 | 0,64 | 37,51
3KcTpakTom 15%

PI/IcyHOK 4 — CpaBHVITeJ'IbeIIZ aHanm3 MmmHeparnbHOro coctaBa KMCITOMOMMOYHOM NpPOAYKTEe
be3 PaCTUTENbHOIO 3KCTPaKTa N C PpaCcTUTESIbHbIM 3KCTPAKTOM

3akntoyeHue

lMpoBeneHHblE MCCNeaoBaHWs noKasanu, YTO MpPUMEHEHMEe pacTUTENbHbIX 3KCTPAKTOB,
obnagaowmx 6GMoNornMYeckn akTMBHbBIMW CBOMCTBAMM NPW 3aKBaLLUMBAHWUM UCXOLHOMO MOJSIOYHOMO
CbIpbsi, KOTOPbIN B CBOK o4vepeb 6bin nonyyeH KOMOUHMPOBaAHUEM ABYX BUAOB MOSIOYHOIO Cbipbs
— KOpPOBbEro M KOObINbEro Mosioka, MO3BOMSALWEro ynyywnTbs PU3NKO-XMMUYECKMEe noKasaTenu
NCXOOHOrO Cbipbs, MOBbIWIAET coAepXaHue psiia aMUHOKUCIIOT B KOHEYHOM MPOAYKTE, a 3HaYUT U
nonesHble YHKLMOHamNbHblIE CBOWCTBA. YCTAaHOBMEHO ONTMMAalbHOE KONMMYECTBO PaCTUTENbHOro
3KCTpakTa Ans oboralieHus KMCNOMOMOYHOro npogykta — He Gonee 3% oT obwero obbema
NCXOOHOr0 MOJSIOYHOMO CbIpbsi, KOTOpPOE MO3BOMsieT COOTBETCTBOBATb KOMMYECTBY MOJSIOYHbIX
MUKPOOPraHN3mMOB HOPMUPYEMOMY 3Ha4YeHUto, 3anoxeHHomy B TP TC 033/2013 — He meHee 1 x 108
KOE/cm®, a Takke He yxydwaTb OpraHonenTuyeckue nokasaTenn KOHEYHOro KMCIOMOJSIOHMHOIO
npoaykra.
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ME30O-TEPMO®UIbAI AWLBbITKbIHbI 2KOHE ©CIMAIK Cbif bIHAbICbIH KOJIAAHA
OTbIPbIN, BIPIKTIPUITEH CYT LUMKIBATbIHAH AJlbIHFAH ALLBITBIJIFAH CYT ©HIMIHIH
K¥PAMbIH 3EPTTEY

Cym canacbl KaszakcmaH PecnybnukacelHbiH mamaK ©HepKacibiHiH Hezaisei Kypamdac
cananapbiHbiH 6ipi pemiHde xanblKmel acmypri cym myprepiMeH XoHe OHbl Kalma eHOey
6HiIMOepiMeH Kammamacbi3 emin KaHa Koumal, 6aprbiK xacmarfbl caHammarbl XallblIKmbl
cayblKmbipyra barOapnaHraH XaHa maramMObIK XoHe buonoausnbiKk Kacuemmepi 6ap cym eHimOepiH
©6HOIpy apKbirbl cariayammbsl mamMakmaxy myxsipbiMOamMachiH Kasbinmacmbipyra KambICyra muic.
OcbiHOau 6arbimmapdbiH b6ipi-myHOal eHiMOepOiH KypaMbiH Xepeinikmi eciMOiK wuKisambiHaH
buornoeusinbik 6erceHOi 3ammapmeH 6alibimy.

bi30iH andbIHfbl Xypaiz2eH 3epmmeynepimia cubip MeH bue cymimeH yCbiHbiiFaH bacmarkbl
cym wukisambiH calkeciHuie 85%-0aH 156%-ra OeliiH bipikmipy 6ue cymiHiH 605ybl apKbisibl OChbl
WwuKidammaH arnbiHFaH awbimbiiifaH Cym OHIMIHIH ¢bu3uKa-XuUMUSbIK, MUHeparnobl XeHe
aMUHKbIWKbINObIK KypaMbIH XakKcapmambiHbIH Kepcemmi.

AwbimbiniFaH cym eHiMiH 6albimy ywiH eciMOIK WUKi3ambIHbIH CbIfbIHObICKIH ratdanaHy,
yHKUUOHaObl Makcammarbl cym eHiMAepiH any bolbiHwa 3epmmeynepimis0iH Kereci Ke3eH).
Makanada anbiHraH auwbimbliifaH cym eHiMiHiH MuHeparsnobl, XUMUSITIbIK, MUKPOBUOI02USTIbIK XoHe
aMUHKbIWKbINOapbIHbIH KypaMblH 3epmmel ombIpbir, ©CiMOIK CbifbIHObICbIMEH bip2e Me30-
mepmoburib0i Oakbindapbl 6ap bacmarkel bipikmipinaeH cym wukisambiH albimy napamempriepid
maHday 6oUbIHWa Xypai3ifizeH aKcriepuMeHmmepdiH HomuXXenepi KesimipinzeH.
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Lepinik ecimlikmepdiH 6 mypiHeH arnbiHFaH eciMOiK CbifbIHObICHI MmaHOarsiObl, 051 O0flaHaHbIH
20 ©6erniziHeH, wangeldiH 5 6eniciHeH, opezaHOOaH, MUMbsIHHaH, HacblbalieysideH XXoHe
KanamnsipdbiH 2,5 6erieiHeH mypaldbl. AwbimbiiFaH cym eHiMiH 6albimy YWwiH eciMOik
CbIfbIHOBICBIHbIH OHMaUnbl Menwepi, bacmarnkbl cym WukKi3ambiHbIH Xairbl KenemiHiH 3%—0aH
acrialimbiHbl aHbiKmarnobl, by cym MUKPOOp2aHU3MOEPIHiH caHbiHa COUKeC Kerlyae MYMKIHOIK
6epedi, KO 033/2013 TP-ra eHaisineeH HopmanaHraH meHze kemiHde 1 x 10° KOE/cm3, coHdall-aK
COHFbI alllblMblfiFaH Cym ©HiMiHIH opaaHonernmukarsiblK KepcemkilumepiH Hawapnamamnaliosbl.

AwbimbisiFaH Ccym 6HIiMiHOeai aMUHKbIWKbIIOapbIHbIH KypaMbl ©CIMOIK CblfbIHObICbIMEH
balibimy ecebiHeH, Mbicalbl, apauHUH 2,5 ece, nU3uH 2 ece, mupo3uH 15%, cpeHunanaHuH 25%,
eucmuduH 33%, neduyuH usonetiyuH bacmarikbl Cym wuKi3ambiMeH carbicmblpraHoa 37%-fa
apmadsbil.

TytiH ce30ep: bipikmipinzeH cym wukizambl, 6CiMOIK CbiFbIHObIChI, allbiMKbl, MUHepParobl,
XUMUSITIBIK, MUKPOBUOI02USIbIK, aMUHKbIWKbIIOapbIHbIH Kypambl, aulbimbliiFaH Cym eHimi, awbimy
napamempiriepi, ecepi, 3epmmeyrnepi, pyHKUUOHan0bIK Makcammarbl Cym eHimoep.
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160012, Republic of Kazakhstan, Shymkent city, Tauke Khan Avenue, 5
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STUDIES OF THE COMPOSITION OF FERMENTED MILK PRODUCT OBTAINED FROM
COMBINED DAIRY RAW MATERIALS USING MESO-THERMOPHILIC STARTER CULTURE
AND PLANT EXTRACT

The dairy industry, as one of the main components of the food industry of the Republic of
Kazakhstan, should not only provide the population with traditional types of milk and its processed
products, but also participate in the formation of the concept of healthy nutrition by producing dairy
products with new nutritional and biological properties aimed at improving the health of the
population of all age categories. One of such directions is the enrichment of the compaosition of such
products with biologically active substances from plant raw materials of local growth.

Our previous studies have shown that the combination of raw milk raw materials, represented
by cow's and mare's milk in a ratio of 85% and 15%, respectively, improves the physico-chemical,
mineral and amino acid composition of the fermented milk product obtained from this raw material
due to the presence of mare's milk in it.

The use of an extract of vegetable raw materials for the enrichment of a fermented milk
product is the next stage of our research on the production of functional dairy products. The article
presents the results of experiments conducted to select the parameters of fermentation of the initial
combined dairy raw materials with a starter culture containing meso-thermophilic cultures together
with a plant extract with a study of the mineral, chemical, microbiological and amino acid composition
of the resulting fermented milk product.

A plant extract obtained from 6 types of medicinal plants was selected, consisting of 20 parts
of hawthorn, 5 parts of sage, oregano, thyme, basil and 2.5 parts of cloves. The optimal amount of
plant extract for enriching the fermented milk product has been established — no more than 3% of
the total volume of the initial milk raw materials, which allows to correspond to the number of dairy
microorganisms — at least 1 x 10° CFU/ cm?, the normalized value laid down in TR CU 033/2013,
and also not to worsen the organoleptic parameters of the final fermented milk product.

The content of amino acids in the fermented milk product due to enrichment with plant extract,
for example, arginine increases by 2.5 times, lysine by 2 times, tyrosine by 15%, phenylalanine by
25%, histidine by 33%, leucine isoleucine compared to the original dairy raw materials by 37%.

Key words: combined dairy raw materials, vegetable extract, starter culture, mineral,
chemical, microbiological, amino acid composition, fermented milk product, fermentation
parameters, influence, research, functional dairy products.
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NCCNEAOBAHUE BO3MOXHOCTU UCMOJIb3OBAHUU XMEJIbHOIO 3KCTPAKTA
NP NPONU3BOACTBE CbIPOB

AHHOMauyus. B cmamse npedcmasneHbl pe3yibmambl UCro1b308aHUsT pacmumesibHO20
3Kcmpakma u3 xmesisi 8 ripou3eodcmee cbipa C Uernbk obozaweHusi aHmMuoKcudaHMHbIMU
ceoticmeamu. OCHOBHbIM MamepuasioM uccredo8aHUsl CIYXUl XMeflb, fpouspacmarwul 8
Abalickol obnacmu. PaHee 6binio rnokaszaHo, 4mo codepxkaHue berika 8 xmerne 0b6bIKHOBEHHOM
66110 8 1,7 pasa meHbwe (19 %), yem 8 nekapckux Opoxxax (33%), mozda kak codepxaHue
OyburnbHbix seujecms 8 xmesie 0ObIKHOBEHHOM bblsio docmamoyHO e6bicoKuM (3,8 %). Kak
ussecmHo, OyburibHbIM gewecmeam MpuUCywU MPOMUBOSI38EHHbIE, Karusinispo-yKpennasouue u
boneymonsowue cegolicmea, Ymo rosbiaem uHmepec uccredosamersnell K UCMOMNb308aHUIO
xmernsi 06bIKHOBEHHO20 8 Kadecmee (hyHKUUOHalbHbIMU ceolicmeamul.

B cmambe npusedeHbl pe3ynbmambl  uccrnedosaHuli  (hUIUKO-XUMUYECKUX U
opeaHonenmu4yeckux rnokazamersel Msi2Kko2o paccosibHo2o chipa. OOHUM U3 8aXKHbIX rokazamernel
rpu onpedesieHUU Kadyecmaa Cbipbs U rpu e20 8bI60pe Kak cbipbs O OanbHetwel nepepabomku,
feniemcss ea20 (bU3UKO-XUMUYecKkue cgeolicmea U oOpeaaHosnenmu4yeckue rokazamenu. B
n1abopamopHbIx ycrosusix bbiu nosy4YeHbl pe3ynbmamsi uccriedo8aHus ro onpedeneHuro husuko-
XUMUYECKUX riokazameriel, op2aHoIenmuyecKkux rnokasamersiel Kadecmea Ms2Ko20 paccoribHO20
chipa.

lNposedeHbi uccnedosaHusi napamempos besonacHoCMuU XMesis ¢ Uesbro rnpoudsodcmea
Cbipa 2apaHmMuUpPoOBaHHO20 Kayecmaea, a makxe uccredosaH hu3UKO-XUMUYECKUL cocmas MoJlioKa-
coipbs. OnpedernieH amar 8HECEHUS pacmumesibHO20 SKcmpakma — 8 rpouecce hopmMosaHust
CbipHOU Maccbkl. Takxe npoesedeHbl uccriedosaHusi codepxkaHusi sumamuHa C 8 pasfuyHbIX
obpa3suax cbipa, C pa3nuyHbIM codepxaHueM XMeslbHO20 3Kcmpakma. M3yyeHo ernusiHue 8HeCceHust
XMenbHO20 3KCmpakma Ha opaaHonenmuyeckue ceoltcmea mnpodykma. Ommemum, 4mo
npumMeHeHue pacmeHul, obnadarwux aHmuoKkcudaHmMHbIMU ceolcmeamu, Cyu,eCmeeHHbIM
06pa3om crnocobHO CHU3UMb CKOPOCMb MPOUECcCOo8 OKUCIUMEesIbHOU MopYU MOSTOYHBLIX MPOOYKMOS.
lMonyy4eHHbIe pe3yribmambl uccriedo8aHuUsi MO380JIAOM PacCMOmMpPeMb 803MOXHOCMb NMPUMEHEHUS
BHECEHUS XMEJIE8020 IKCMpakma rpu rnpouseodcmae chipa U pacluupumes acCCopmuMeHM CbIPos.

Knroyeenle cnoea: coip, xmesib, 6€30nacHoCMb, aHMUoOKcUudaHmMHbIe ceolicmea, sumamuH
C.

BBepneHue

OpHoM 13 KOHKPETHbIX 3aday Hallero rocygapcrea sapndetca obecneveHne HaceneHus
NpoayKTaMn MUTaHUs, KOTOPble OKa3blBalOT aKTMBHOE W MOSIOXKUTENbHOE BIIMSHME Ha 300pOBbe
yeroBekKa.

MonouHble NpoAdyKTbl MO NpaBy 3aHUMAOT NUOUPYIOLLME NO3MUMM B CNUCKe NoTpebneHus
HaceneHnem PK, ogHako acCopTUMEHT MOJOYHbIX MPOAYKTOB Ha pbiHKe KasaxcTaHa He4oCTaToOuHO
HacbIWEeH OTeYeCTBEHHbIMM NPOU3BOAMTENAMM, 4YTO, OE3yCNOBHO, HE rapaHTMpyeT MNULLEBYHO
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©e30nacHOCTb CTpaHbl. ATO Takke OblfIo OTMeYeHO 3amecTuTenem gupekropa MonoyHoro Corosa
Pecny6bnukn Kasaxctan Cayne XXaHkuHon [1].

Mo nocnegHMm paHHbIM  MonoyHoro coto3a Kasaxctana, cpegHefyweBoe rogoBoe
notpebneHne MoOMoOYHbIX npoayktoB B KasaxctaHe coctaBnaetr okono 90 kr. CornacHo
pekomeHgaumsam MuHuctepcTBa 3gpaBooxpaHeHus PK, gaHHbI ypoBeHb NOTPeONeHNs MOMOYHbIX
NpoAyKToB criegyeT yBenuuntb Ao yposHa 200 kr B rog. K cnoBy, AaHHbIV nokasaTtenb B EBpone
coctasnseT 300 Kr MOSTIOYHOWM NpoAYKUMM B rof, Ha Yenoseka [1].

Cpean wmpokoro pasHoobpasns MOMOYHbIX NPOAYKTOB Cbipbl MO MpaBy 3aHMMaloT
nuaupylowme Mecta, NOCKONbKY Cbip NPU3HAH BbiCOKONUTATENbHbIM, BUONOrMYeckn NOMHOLEHHbIM
NPOAYKTOM.

MoMMMO paclwmpeHnss accopTUMEHTa, Ha CEerogHAWHUA OeHb yaensietcs BHUMMaHue
MOBbILLIEHUIO NULLEBOW LIEHHOCTU Npu pa3paboTke peuenTypbl CbiPOB.

Cbip — aT0 6€nKOBbIV NPOAYKT, XapaKTePU3yLLMIACS BbICOKON BMONOrMYECKON LIEHHOCTbIO.
NHTepec k noTpebneHunio 4aHHOro NPoAyKTa, Kak K MPoAYKTY 300POBOro NMTaHUS eXXerogHo pacTer.
Mpon3BOACTBO Cbipa MO OCHOBHOW TEXHONMOrMWM MO3BONSET co3haBaTb COpPTa, OThMyaroLwmecs
oonbwuM pasHoobpa3nemM oOpraHonenTU4ecknx W notpebutenbckux ceonctB [5]. Onsa
MOSHOLIEHHOrO  yOOBMNETBOPEHUST  pacTywux TpeboBaHunm notpebutenen uenecoobpasHo
NCNoNb30oBaTb PaCTUTENbHbIE KOMMOHEHTbl, KOTOpble B CBOK o4yepedb He TOMbKO pacLuMpsT
aCCOPTMMEHT CbIPOB, HO M yny4LlaT OpraHonenTUYeckne N Ka4eCTBEHHbIE NokasaTenu cbipos [2, 3].

B nocnegHee Bpems B TEXHONOrMM MNULWEBbLIX NPOAYKTOB AM1S1 MPOAMEHMS CPOKOB WX
XpaHeHUs 1 NOBbILEHNA BNONOrMYecKom LLEHHOCTM UCMOMb3YITCA aHTUOKCHMAAHTbI. V3BECTHO, YTO
NPUPOAHbIE aHTUOKCMAAHTbI CNOCOBHbBI CHMXAaTb CKOPOCTb OKUCIIUTESNbHbLIX peakuni, TeM caMbiM
yBenuumMBas Cpok xpaHeHust npoaykrta. O4HMM 13 NPUPOLHBIX MCTOMHUKOB BMOMNOrMYeckn akTUBHbIX
BewecTs, obnagarowmx aHTUOKMOAHTHBIMM CBOMCTBaMM, SBNAETCA XMmenb. XMefnb sBNAeTcs
GoraTerliM MCTOYHMKOM BMONOrM4YEeCcKM akTUBHbIX BELWECTB W ABMSETCA LEeHHbIM peLenTypHbIM
KOMnoHeHTOM. OpHako, OO HacCTOSLWEro BpPEeMEeHW, TEeXHOSNOrMA XMeneBbIX MNPOAYKTOB He
paspaboTaHa [4].

MmetoTcs pgaHHble O CnocoOHOCTM  XMmens  cBsA3biBaTb  CBOOOAHblIE  pagukansl,
NpenaTCTBYIOLWME YCKOPEHHOMY OKUCMEHUIO NUNWAOB, YTO Hagenset ero aHTUMOKCUOAHTHbIMU
conctBamu [21]. oaToMy AaHHble UCCnefoBaHMA SIBNSIETCA aKTyarlbHbIMU M NEPCMNEKTUBHBIMMN.
NmetoTcs cBefeHnsa 0 aHTUMUKPOOHBIX U NPOTMBOBMPYCHBLIX CBOUCTBAxX xmens [21].

HacTtosuwee nccnegosaHve HanpaBrieHO Ha UccrefoBaHWe NOTEHUManbHOM BO3MOXHOCTM
NPUMEHEHNST XMeNA B MOJSIOMHOM MPOMBILWSIEHHOCTN, @ UMEHHO B cbipogenuu. Wmeetcs psa
Hay4HbIX paboT 3apybeXHbIX Y4YEHbIX, HanpaBfeHHbI Ha W3y4YeHMe XUMUYECKOro cocTaBa M
aHTUOKCUMAAHTHOW aKTMBHOCTU xmens [5,20].

M3BECTHO, YTO OAHOW U3 IMaBHbIX NPOGEM CbipoAennsa ABMASIETCH OKUCIIEHNE NMnuaoB[22].
[aHHbIN Npouecc MOXEeT NOBMUSATbL Ha MPoLEecC NPoM3BOACTBA Cbipa U ero xpaHeHun. MpuynHom
3TOro ABMSETCA HaKonmeHme NPOAYKTOB OKUCIEHNSI MEPOKCMAO0B, YTO CYLLLECTBEHHO BNUSIET HA CPOK
XpaHeHUs 1 rogHOCTWN NPOAYKTA, YTO B NOCMEACTBUN MOXET Npuaate NPOAYyKTaM NpOropKbIi BKYC

[5]

OpHako npu gobaBneHMn TeX UNKN NHbIX PacTUTENbHbLIX KOMMNOHEHTOB CreayeT y4uTbiBaTb
ypOBEHb 6€30MacHOCTU pPacTUTENbHbLIX KOMMOHEHTOB, @ UMEHHO WX aKKyMyrMpoBaHuE TSXKenbiX
mMeTannos [6].

C uenbl paclMpeHnss acCopTUMEHTOB CbIpOB, a Takke YMyylleHus KadvecTBa
npounssoanmMbix cbipoB [20], Ha kadenpe «TexHonorus NUWEBLIX NPON3BOACTB U BUOTEXHONOINN»
HAO «YHuepcuteT um. Wakapuma ropoga Cemen», Begytcs paboTbl N0 cO3a4aHM0 HaTypanbHOro
Cblpa C XMefbHbIM 3KCTPAKTOM.

MaTtepuanbl 1 MeTOAbI UCCNefOBaHUN

WccnegoBaHmst kavyectBa MOJSIOMHOTO Chbipbsi, @ TakkKe TrOTOBOro npoaykra, Obinu
peanu3oBaHbl NOCPeACTBOM NPUMEHEHWSI CTaHAAPTHLIX METOA0B UCCNeaoBaHNs:

— MmeToabl oT6opa npob n noarotoska ux kK aHanudy NOCT 13928 [7];

— onpegeneHne KUCNOTHOCTU TuTpumeTpudecknmn metogamm FOCT 3624-92 [8];
— onpegenenwne xupa FOCT 5867-90 [9];

— onpegeneHune Bnaru n cyxoro Bewectsa FOCT 3626-73 [10,18];

— onpegeneHune nnotHocty monoka CT PK 1483-2005 [11];
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— MUKPOOMONOrMYecKnin aHanua npoaykuun MNpoBOAMNM MeTogamu, ykasdaHHbiMu B TOCT
32901-2014 [12,18];

— onpegerneHune akTmeHom kucnoTHoctn NOCT 32892-2014 [13, 17];

— onpegenenune ButammHa C FTOCT P EN 14130-2010 [14];

— OpraHofenTMYyeckasl OLeHKa TrOTOBbIX MPOAYKTOB uccregoBanacb Metogom [18],
pa3paboTaHHOM Ha ocHoBaHuu [OCT-32260-2013 [15].

B kauyecTtBe 0OBLEKTOB UCCNeooBaHUM ObiNM NpeAcTaBeHbl 3KCTPaKTbl XMEIs, a Takke
00pasubl MSArKOro paccofibHOro Chbipa C pasnNU4YHbIM COOEPXaHMEM XMENbHOro 3KcTpakTa. Ans
Nosy4eHust XMenbHOro 3KCTpakTa, Xmesnb Obin cobpaH Ha nobepexbe pekn MpThiw B nepuog c
aBrycta no ceHtabpb 2022 roga. Xmenb BbICyLUMBanNu, namenbyann Ha gpobunke n octaBnsnu B
Luenkepe Ha 8 YacoB ¢ 4oOaBneHMeM ANCTUNNNPOBaHHONM Boabl. [lanee ounbTpoBanu 1 BHOCUIM
B CbIPHYIO Maccy.

Bbbino npoBeaeHo u3MepeHMe  (OUBUKO-XUMUYECKMX MapamMeTpoB  Moroka, Obinn
NPUroToBrneHbl Npobbl Ha uccrnedoBaHWEe AHTUOKCUOAHTHOM aKTUBHOCTU ChIPOB C XMENbHbIM
3KCTPaKTOM.

Pe3synbTaTbl n ux ob6cyxaeHums

Mpn pa3paboTke TEXHOMOMMN Chbipa C XMENbHbLIM 3KCTPAKTOM B Ka4yecTBe NpoToTuna Obina
npumMeHeHa TexHonorusi nponaeoactea 6pbiH3bl (FTOCT nnn CT). B kavecTBe koarynsaHTa BbiCTynan
CbidyXHbI  pepmeHT CI-50 OOO «ApbuHa» VBaHOBCKMA 3aBO4 NO  MPOU3BOACTBY
MonokocBepTbiBaloLmx npenapaTtoB 150000 en. akTMBHOCTW.

Ha nepBom aTane uccnegoBaHWst NOArOTaBNMBaNMChb obpasubl XMENbHOro 9KCTpakTa, a
TaKke N3y4eH XMMUYECKNA COCTaB B acrnekTe NULLIEBOM LLEHHOCTU 1 6e30MacHOCTMW.

Ha BTOopoM aTane uccnegoBaHus ANns MOMyYeHUst Cbipa MCMOMb30Banu Chipoe KOPOBbE
MOJOKO W onpeaensanu ero puanko-xmmmyeckme ceomnctea. lccnegoBaHne XMMUYECKOro cocTaBa
MOJIOKa npoBoaunu Ha kadegpe «TexHonorns nuueBbIX NPou3BoAcTB U dmnotexHonorum» HAO
«YHunBepcuteT nm. Lakapuma ropoga Cemen» B COOTBETCTBUN C HOPMATUBHBIMU OOKYMEHTaMW C
NCNonNb3oBaHMEM OOLLENPUHATLIX MeToA4oB uccnepoBaHun [23]. PesynbTaTbl mMccnegoBaHust
oTpaxkeHbl B Tabnuue 1.

Tabnuua 1 — coaepkaHune (bM3VIKO-XI/IMI/I‘-IeCKI/Ie nokKasaTesnin KOpoOBbEIro MOJ10Ka

Ne DUINKO-XMMUYECKNEe nokasaTenu 3Ha4yeHune
1 Benok, % 3,28+0,05
2 MonouHbIn xup, % 3,85+0,1
3 MaccoBas gonsa cyxux sewecTts, % 12,13+0,08
4 COMO, % 8,52+0,04
5 JMakto3a, % 4,07+0,07
6 MnoTHoCTb, Kr/m3 1027,84+0,6
7 Tutpyemasa KNCnoTHOCTb, °T 18+0,5

8 AKTMBHas KNCNOTHOCTb, pH 6,0

9 Touyka 3amep3aHng, MUHyc °C 0,530+0,01
10 ComaTtunyeckme KrneTku, Tbic/cm> 268+73,4

Ha TpeTbeMm aTane oTpabaTbiBancs TEXHONOIMYECKMIA NPOLLECC NPOU3BOACTBA Chipa.

B xoae npoBegeHuns Hay4yHo-nccrnegoBaTenbckon paboTel Gbina paccMoTpeHa BO3MOXHOCTb
NCNONb30BaHWs PAaCTUTENBHOIO KOMMOHETHTA B CyXOM U XXUAKOM Buae. B kayecTBe pacTutenbHoOro
KOMMNOHeHTa 6bin  mncnonb3oBaH Xxmenb [5]. WM3BEeCTHO, 4YTO BHeceHMe LOMONHUTENbHbIX
pacTUTENbHbIX KOMMOHEHTOB K MOMOYHBIM MNpodykTam oborawiaeT npoaykT — BaXHbIMU
HyTpuuesTukamu [24]. WccnepoBaHne XMMWYECKOrO W aMWHOKUCIIOTHOIO coCTaBa XMens
NOATBEPAMUIIO ero GUONOrMYecKyto LLEHHOCTb. JKCNepUMeHTarnbHbIe UCCregoBaHNs NPOBOAWINCH B
ncnolitatensHon nadopatopmum TOO «HyTputecT» r. Anmartsl.

OnbITHYIO BbIpaboTKy pacconbHoro ceipa nposoaunu B Otaene CuoHNNC dIreHY ®AHLLA,
r. bapHayn. TexHonormyeckun npouecc npou3BOACTBA PacCONbHOrO Cbhipa COCTOAN U3
nactepmsaumMmM MOIioka, BHECEeHMsi B MacTepum3oBaHHOE MOMoko npu Temnepatype 30-34°C
GakTtepuanbHon 3akBacku Lactobacillus Thermofilus BapHaynbckon 6uodabpukn «EKOKOM»y,
XMENbHOro aKcTpakta B konuyectBe 1%, 2%, 3%, 4% wn 5% un cbivyxHoro cdepmenta CIr-50 B
konudectse 27-30 mn Ha 100 n monoka. Cnegytowmi atan — bopmmupoBaHme cryctka B TeveHme 40-
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45 MuH, ganee paspeska CrycTka M BbIMELLUMBaHME CbIPHOro 3epHa npu Temnepatype 38-40°C B
TeyeHne 10-15 muH. o OKkOHYaHMIO nNpoLecca BbIMELLMBAHUS, U3 CbIPHOrO 3epHa dopmMupyeTcs
nnacT, Hape3aeTcsa Ha 6nokn. 3aknYNTENbHBIM 3TaNoM ABMSETCA NpeccoBaHMe U ynakoBka cbipa
B MONIMMEPHY EMKOCTb C pacCosioM.

oToBbIe 0OpasuUbl MccriegoBanu Ha cogepxaHue ButammHa C n Ha MMKPOBUOOrnyeckyto
yuctoty. CornacHo npoBefeHHbIM WcCrefoBaHWsM, Bce obpasubl COOTBETCTBOBaNM HOpMam
MUKpoburonormyeckon 6e3onacHOCTH, NpeabsBrisieMble K MONOYHbIM npoaykTam [25].

O6pasey 1 cooTBeTCTBYET ChIpYy C AoBaBneHneM 1% XMenbHOro aKcTpakTa, obpasey 2-2%,
obpasey 3-3%, obpasen 4-4% n obpasel 5-5%. NcnbiTaHns 6binm npoBeAeHbl Npu TemnepaType
19-22 °C un BnaxHoctn 70-74 %. OkoH4aTenbHble pesyrnbTaTbl UCCreaoBaHWUs npeacTaBneHbl B
Tabnuue 2 n Ha pucyHke 1.

Tabnuua 2 — CogepxaHune ButammHa C B MArkOM pacCconbHOM chipe, r/Mr

HanmeHoBaHuMe nokasaTtenemn, eauHULblI U3MEPEHNI I,D,onyCTMMble HopMmbl no HA | DaKTMYECKM Nony4eHo
O6pasey 1

ButamunHbl B 100 r:

ButamuH C, mr - 0,048+0,005
O6pasel 2

ButamunHbl B 100 r:

ButamuH C, mr - 0,083+0,008
O6pasel 3

ButamunHbl B 100 r:

ButamuH C, mr | - | 0,479+0,048
O6paseu 4

ButamunHbl B 100 T

ButamuH C, mr | - | 0,493+0,049
O6pasen 5

ButamunHbl B 100 T

ButamuH C, mr | - | 0,618+0,062

I'pa¢ux 3aBucuMocTH coaep:kanusi BuTamuua C
B 3aBHCHMOCTH OT /103bI XMEJbHOI'0 IKCTPAKTA

o
-

0,618

o
o

o
Ul

07479 U493

o
~

o
N

Conepxanue Butamuna C, Mr
o o
(= w

0,083
0,048

o

1 2 3 4 5

,£l03a XMECJIBHOI'O 3KCTpaKTa, %

PucyHok 1 — 3aBMCUMOCTb coaepkaHmst BuTammHa C B cbipe OT A03bl BHECEHUS
XMEIbHOro 3KCTpaKkTa

CornacHo npeacTaBneHHbIM AaHHbIM, CTAHOBUTCHA O4YEBUOHO, YTO C YBENNYEHNEM BHECEHNS
XMENbHOro 3KCTPaKTa B Cbipe yBenuumnBaeTcs n cogepxaHve sutammia C B roTOBOM NpoaykTe.

Mocne BbipaboTkM pacconbHOro chipa Obina npoBedeHa AerycraumMoHHas OLeHKa roToBOro
npogykrta no 50-6annbHon wkane, cornacHo NOCT 33630-2015. [laHHble AerycTaumoHHON OLEHKM
npveegeHbl B Tabnuue 3. B kayecTBe KOHTpOMs oueHuBanca cbip 6e3 gobaBneHns XmernbHoro
9KCTpakTa.
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Tabnuua 3 — OpraHonenTnyeckas OLeHKa MArkoro paccosibHOro chipa

Koa OpraHonenTtuyeckasi oLeHka paccosibHOro cbipa (XapakTepucTuka, 6ann)
npode, Bkyc v 3anax KoHcucTeHumns User PucyHok BHeLwHWn BK YnakoBka u
HanmeHo- Y . A npogykTa Y - n MapkupoBKa O6Lwmi
(MakcmanbHbIv| (MakcUManeHbIR _| (MakcuManbHbI| (MakcuManbHbIA .
BaHue 6ann 20) 6ann 10) (MakcMmanbHbIN 6ann 5) 6ann 5) (mMakcumanbHbIvi | 6ann 50
npogykra 6ann 5) 6ann 5)
Yuetbin OpHopogHast Ynakosa 8
- ’ Benbin NoNMMEpPHyo
K/MOMOYHbIV cnerka o OtcyTcTBYeET [MoBepxHOCTb
KoHTponb paBHOMEpPHbIN E€MKOCTb C 48,5
cnaboconex- HeXHas (5,0 posHas (5,0)
Wbl (19,0) (9,5) 5.0 paccoriom
’ ’ (5,0)
BbipaxeHHbIN YnakoBaH B
CbIpHbIN, CO OpHopopHas, Benbin NONMMEPHYI0
Obpasey cnabblM BKycOM crnerka paBHOMEPHbIN Oreyrctayet MosepxHocte €MKOCTb C 48,7
Ne1 (5,0) poBHas (5,0)
HanonHuTens HexHas (8,9) (5,0 pacconom
(19.8) (5.0
BbipaxxeHHbI
o YnakoBaH B
CbIPHEI, Xopowas, Benbin NOSIMMEPHYIO
Obpasey C OLLYTUMbIM cnerka ABHOMEDHbII OTcyTtcTBYeT [MoBepxHOCTb eMKOC'FI')b)é 48.7
Ne2 BKYCOM HecBs3aHHas P p (5,0) poBHas (5,0) '
(5,0 pacconom
HanonHuTens (8,9) (5.0)
(19,8) '
ChbIpHbIN C YnakoBaH B
Xopoluas, o
Ob6pasey ou;gzgn:m cnerka paBEc?n:ZgHbm OTcyTcTBYET MoBepxHOCTb n%’m’gif:fo 48.1
Ne3 HanomnHuTens Hecs'(;ésg; Has (5,0 (5.0) posHas (5,0) pacconom
(19,6) ' (5,0)
CblIpHbIR, C Xopouwas, 5 YnakoBaH B
BbIPaXXEHHbIM Benbiii NONIMMEPHY!O
Ob6pasey cnerka OTcyTcTBYET MoBepxHOCTb
BKyCOM paBHOMep- €MKOCTb C 47,8
Ne4 HecBsi3aHHast o (5,0) posHas (5,0)
HanonHuTens 8.5) HbIn (5,0) pacconom
(19, 3) ' (5,0)
CblpHbIR, C YnakoBaH B
BblpaXXeHHbIM Xopowas, Benbin NonMMepHyo
Obpasey cnerka o OtcyTcTBYET [MoBepxHOCTb
BKYCOM paBHOMEPHbIN €MKOCTb C 47,6
Ne5 HecBsi3aHHast (5,0) posHas (5,0)
HanonHuTens (8.5) (5,0 pacconom
(19,1) ' (5,0)

OpraHonenTtuyeckasi oLueHka ob6pasLoB pacconbHbIX CbIPOB Nokasarna, 4Tto obpasel cbipa ¢
pobaBneHmemM XMenbHOro aKcTpakTa B konundectse 1-2% vmen 6onee BbICOKYHO AEryCTauMOHHYHO
OLIEHKY C rapMOHMYHbBIM 3anaxoM 1 BKycom. Takum obpasom, 6bino onpeneneHo, YTo BHeceHue 1-
2% XMernbHOro aKCTpakTa No3BOMNSET 4OCTMYL HAUIyYLLME OpraHoNenTUYeckne nokasartenu.

3akno4veHune

B xoge paboTbl 6binv noarotoBneHbl 06pasLbl XMENbHOIO 3KCTPAKTa, U3YYEeH XMMUYECKUI
COCTaB B acrnekte nuweBOW LEHHOCTM M Ge3onacHOCTW, uccrnegoBaHbl (OU3MKO-XMMUYECKue
CBOWCTBa KOPOBLErO MOJIOKa, NPOBEAEHA 3KCNepMMeHTarnbHasi BbipaboTka pacCcoflbHOro Msirkoro
cbipa ¢ gobaBneHmemM xmernbHoro akcTpakta B otgene Cu6HUNC OIreHY ®AHLUIA (r. BapHayn), a
Takke NpoBeAeHa AerycraumoHHas oueHKa roToBOro npoaykTa ¢ pesynotatom 50 6annos.

CnenyeT OTMETUTb, YTO BHECEHME XMENBbHOMO 3KCTPaKTa, NMOMUMO BbICOKOWM B1onornyeckom
LEHHOCTWN, NpuAaeT Cbipy >Keraemble OpraHofenTuyeckMe CBOWCTBA, Takke YyBenuuvMsaet
copgepxxaHue BuTamuHa C B rotoBoM npogykTe. Npon3BoacTBo AaHHOMO BUAa MArkoro pacCosibHoro
Cblpa MO3BOMUT pacWMPUTb ACCOPTUMEHT CbIPOB C  OpUrMHanbHbIMMA  BKYCOBbIMU U
noTpebunTenbLCKMMM CBOMCTBaMM.
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IPIMWIIK ©HAIPICIHAE K¥JIMAK CbIf biIHAbICbIH KOJTIAAHY MYMKIHAINH 3EPTTEY

Makanada aHmuokcudaHmmelK KacuemmepmeH balibimy MakcambiHOa ipiMwik eHOipiciHOe
KynMakmaH arblHFaH 6CiMOIK CbifbIHObICHIH KOndaHy Hamuxenepi kenmipinzeH. 3epmmeyoiH
Heeizai mamepuarnbl Abal 06nbicbiHOa ecemiH Kynmak ecimdiei 60sbin mabbinadbl. BypbiHfbl
3epmmeyriepae cyleHcek KadimMei Kynmakmarbl akybl3 menuwepi Haybalwbl awbimkbicbiHa (33%)
KaparaHOa 1,7 ece (19%) a3 ekeHdiai kepceminzeH, an kadimai KyriMakmarbl maHUHOepOiH Menuwepi
eme xorapsbl (3,8 %).

©3imiz b6inemiHdel, dybunblik 3ammap Xapara Kapcbl, Kanusnapsanapdbl KywelmemiH
)XOHe aHalnbeemukarnbik Kacuemmepae ue, byn sepmmeywinepdiH yHKUUOHandbl Kacuemmepi
pemiHde KapanalbiM KyriMakmbl KOfi0aHyFa Kbi3bIFyWbIbIfbIH apmmblpadkbl.

Makanada xymcak my30bl IipiMWIKMIH bU3UKa-XUMUSINIbIK XXOHE OopaaHosienmuKarbiK
KepcemkiwmepiH 3epmmey Hamuxenepi kenmipineeH. LLukizammabiq canacbiH aHbIKmaydarbl
)XOHe OHbl opi Kapali eHOeyee apHanfaH WuKizam pemiHO0e maHOaydarbl MaHbI30bI
kepcemkiwmepOiy 6ipi OHbIH uU3UKa-XUMUSINIbIK Kacuemmepi MeH opeaaHonenmukarnbik
Kepcemkiwmepi  6onbin  mabbinadebl. 3epmxaHarnbik  xardatida pu3UKa-XUMUSITIbIK
Kepcemkiwmepdi, xymcak my30bl IipiMWIK canacbiHbIH OpaaHosenmuKarnbiK KepcemkiwmepiH
aHblKmay 6olibiHWwa 3epmmey Homuxxesnepi anbiHObI.

Canarnebl ipimwik eHlipy makcambiHOa Kyrimak ecimOiziHiH Kayinciddik KepcemkiwmepiHe
3epmmeyrniep Xypeisindi, coHOali-aK Cym-wuKisammbiH u3uKa-XUMUSIbIK KypaMbl 3epmmendi.
Ipimwik xacay 6apbicbiHOa 6©cCiMOIK CbIfbIHObICbIH €H2i3y Ke3eHi aHbikmarndbl. CoHOau-aK,
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ecimOikmekmi ipimwikmiH epmypni yreinepiHoeai C OopyMeHIHiH MernwepiHe 3epmmeynep
XKypaizindi. Kynmak cbiFbiHObICbIH KOridaHyda 6HIMHIH opeaHonenmukarsblK KacuemmepiHe acepi
3epmmendi. AHmuokcudaHmmbiK Kacuemmepi 6ap eciMOikmepdi KondaHy cym eHiMOepiHiH
momebify npouyecmepiHi4 memeHdeminemiHiH alkbiHOalodbl. 3epmmey Hemuxxenepi 6olbiHWa
ipimwik  eHOIpiciHOe KyriMak CbifbIHObICbIH KOndaHyObl XeHe ipiMwikmepliH accopmumMeHmiH
KeHelimyae mymKiHOik 6epe0i.

TytiH ce3dep: ipiMwWiK, KynimakK, Kayincisdik, aHmuokcuGaHmmbiK kacuemmep, C 0apyMeHi.
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INVESTIGATION OF THE POSSIBILITY OF HOP EXTRACT USAGE IN THE CHEESE
PRODUCTION

The article presents the results of the use of plant extract from hops in the production of
cheese in order to enrich it with antioxidant properties. The main material of the study was hops
growing in the Abad region. It was previously shown that the protein content in ordinary hops was
1.7 times less (19%) than in baker's yeast (33%), while the tannin content in ordinary hops was quite
high (3.8%). As is known, tannins have anti-ulcer, capillary-strengthening and analgesic properties,
which increases the interest of researchers in using ordinary hops as functional properties.

The article presents the results of studies of physico-chemical and organoleptic parameters
of soft brine cheese. One of the important indicators in determining the quality of raw materials and
in choosing them as raw materials for further processing is its physico-chemical properties and
organoleptic characteristics. Under laboratory conditions, the results of a study were obtained to
determine the physico-chemical parameters, organoleptic quality indicators of soft brine cheese.

The safety parameters of hops have been studied in order to produce cheese of guaranteed
guality, as well as the physico-chemical composition of raw milk. The stage of application of plant
extract is determined - in the process of forming the cheese mass. Studies have also been conducted
on the content of vitamin C in various cheese samples with different content of hop extract. The
effect of the introduction of hop extract on the organoleptic properties of the product has been
studied. It should be noted that the use of plants with antioxidant properties can significantly reduce
the rate of oxidative spoilage of dairy products. The obtained results of the study allow us to consider.

Key words: cheese, hops, safety, antioxidant properties, vitamin C.
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TEXHUKAIBIK ®U3NKA XKXOHE XKbIJTYIHEPIETUKACDI

TEXHUYECKAA PU3SUKA U TEMJTOSHEPTETUKA

DOI: 10.53360/2788-7995-2023-4(12)-20

MPHTW: 65.59.19

M.B. Epmonenko, X.K. Canan6an, T.H. YMbipxaH
YHusepcuteT nmeHu Lakapruma ropoga Cemen,
071412, Pecnybnuka KazaxctaH, r. Cemen, yn. [muHku, 20 A,
“e-mail: tehfiz@mail.ru

WCCNEOQOBAHUE BIIUAHUA PEXXUMOB XONOAUITbHON OEPABOTKHU
HA NPOAOIIXKUTENIBHOCTbL NPOLIECCA OXJNTAXAEHUA MACA NMTULLbI

AHHOmMauusi. B Hacmosiwee epemMs ece borbuie 8HUMaHUS yOerisitom Kadecmay rpodyKmos
numaHusi u 0cobeHHO rnpodyKmam, Komopble peasu3yrmcs 8 OXf1ax0eHHOM COCmOsiHUU. 3mo
ces13aHO ¢ meM 4Ymo OaHHble MPOOYKMbl UMEM O2paHUYeHHbIU CPOK XpaHeHus u e bonbuwel
cmerneHu OOIMKHbl COXpaHsimMb 6Ce Ka4yeCcmeeHHble Xxapakmepucmuku. [lpu amom rnpouecchsl
Xx0r100unbHOU 0bpabomKu Hecym OCHOBHYK0 Haz2pysKy 6 rnaHe nompebrieHuss sHepauu, a
criefogameribHO HarpsMyto 67Usiom Ha CmouMOCmb U Kadecmeo rnpodykma. B ces3u ¢ amum
060CHOBaHHbIE pexXuMbl X0r100unbHOU o0bpabomku A6nsrmcesa HeombeMiemol cocmaensouwel
npoussodcmea. B OaHHOU pabome npedcmasnieHO uccriedogaHue pasfiuyYyHbIX crocobos
oxnax0eHuUsi Msica Kypuubl, ¢ MOOeriupoB8aHUEM pPa3flu4yHbIX fnapamMempos rnpouecca omeoda
mernombsl 8  XonodusnbHOU  Kamepe. MccrnedosaHuss rnipoeoduniuck Ha Oeticmeyrowel
aKcrnepumeHmarnbHol ycmaHo8Ke rnpu pasfiuyHol memnepamype u ckopocmu 08uxxeHuUs1 030yxa,
rpuU 3MOM OCYU,ECMBIISINIOCh KaK rnpocmoe 8030yWHOe OX/1aX0eHUe, maK U 8030YUWHO-KarnesibHoe.
B xode nposedeHHO20 uccriedogaHus 6binu ycmaHoeseHbl MpodomKumenbHOCMeb U 3agucumocmu
memrepamypbl oxnaxdaemozo obpasua U ycywku npodykma om pexuma Xosr00usibHoU
obpabomku. B pe3ynbmame mamemamudeckol obpabomku Ona Haubonee onmumasbHO20
pexuma O6bifiu  MoslyYeHbl aHaauMmu4YecKue 3asucuMoCmu 8€esIUHYUHbI  YCYWKU Uuccriedyemo20
obpasua.

B pesynbmame nposedeHHbix uccrnedosaHuli bbi1  pekomeHOosaH  Hauboree
uerniecoobpasHbili pexum Xxoro0unbHoU o0bpabomku Msica Kypuubl, MO380/SOWUL COKpamumeb
rnomepu mMacchbl rnpodyKmbl 8 rPoUecce OXs1aK0eHUsl.

Knroueeble cnoega: oxnaxoeHue, memrepamypa, CKOpocmb 08UXeEHUST 8030yxa, yCywkKa,
MSICO Kypuubl, 8030yUWIHO-KarnesibHoOe oxnaxoeHue, criocob oxnaxoeHus, Pexum Xosr00usibHoU
obpabomku.

BBepneHune

B nocnegHwe rogbl Bce 6onblle BHUMAHUA yaeNnaeTCa COXPaHEHUIO KayecTBa NPOAYKTOB
NUTaHWSA, Kak Ha CTaguum MPOM3BOACTBA, TaK M Ha CTagum WX TPaAHCMOPTUPOBKM A0 Havana
notpebneHuns. Bce 3T0 BO3MOXHO TOMbKO C LUMPOKUM MPUMEHEHMEM MCKYCCTBEHHOrO xonoga u
COBEPLLEHCTBOBAHNEM PEXMMOM U CNOCOBOB OXMNaxaeHus.

B HacTtosiliee Bpemsi npouecCbl OXMaXAeHWs NULEBbIX NPOAYKTOB XapaKTepusykoTcs
GonbwyM pasHoobpasneM MPUMEHSIEMbIX PEXUMHbBIX MapamMeTpoB M MeTodoB, Tpebyowmnx
3Ha4uTernbHbIX 3Hepro3aTtpar [1].

OxnaxgeHvne MnpoayKTOB >KMBOTHOMO MPOUCXOXAEHUS MPOUCXOOUT MYyTEM MOHMKEHUS WX
Temnepartypbl NOCPEACTBOM TensioobMeHa ¢ oxnaxkgarowen cpefon, Ho 6e3 obpasoBaHua nbaa.
CoBpeMeHHble HanpaBrneHust XonoaunbHONn o6paboTkM B OCHOBHOM HaueneHbl Ha OOCTMKEHWUU
TemnepaTtypbl npoAykTa, HebnaronpuaTHOM ANA pa3BUTUSE NATOrEeHHOM  MUKPOdropbl W
obecneynBaroLLen COXpaHHOCTb U YMeHbLUEHME yeyLkn. OQHUM N3 Taknx CocoB0B MOXET CIYXNUTb
rMApPO-aspo30SIbHOE OXMaXAEHMEe Kak AN NPOAYKTOB PacTUTENbHOIO NPOUCXOXAEHUS, Tak U ANg
XMBOTHOrO [2, 3, 4, 5]. Npn aTtom paboune TemnepaTypbl U CKOPOCTU OXNAXAEHUS NPUMEHSEMbIX
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METOLAOB OXNaXOeHWUst OO0MMKHbI OblTb COOTBETCTBYHWOLWMMM Ansa obecneyeHus 6e3onacHOCTU
nuLeBbIX NPOaYKTOB [6, 7].

MoaTomy uccrnegoBaHne pasnuyHbiX CNOCOB0OB OXNaXAEHWUS, NPUMEHUTENBHO K Pa3nyHbIM
BMAaM NPOAYKTOB NUTaHWUS, U onpeaeneHne OCHOBHbIX XapaKTepUCTMK XONOANMbHbIX MPOLLECCOB C
LileNblo COXPaHEHMs NX KavyecTBa SABMSETCS akTyanbHON 3agayen.

Llenbto npoBedeHHOro uccrnegoBaHMs ObiNO  yCTaHOBMEHME OCHOBHbIX MOKa3aTeneu
pa3nun4YHbIX CNOCOBOB OXNaXaeHWs AN nccneayemMblx NPOAYKTOB NUTaHUS.

Ob6bekToM wuccnegoBaHWs ABMANacb rpyaHas YacTb MsiCa Kypuubl, BbIPALLEHHON Ha
Tepputopum Cemenckoro permoHa.

MeTtoabl nccnepgoBaHus

WccnegoBaHnst  pexxMMoB  XOnoaunbHOW  o6paboTku  nNpoAyKTOB  NPOBOAMMUCE  Ha
3KCNepMMEHTanNbHOM XONOAWbHON YCTAaHOBKE, B COOTBETCTBMM C PUCYHKOM 1.

O6pasupl 6panucb maccon (0,2 + 0,3) kr n ToNnwmHOM 40 MM, MOMELLANUCb B Kamepy
BO34YLLHOMO OXNaXaeHus, rae obaysBanucb XonogHbIM Bo3ayxoM ¢ Temnepatypamu 0 °C, MUHyC 2
°C, MuHyc 4 °C n ckopocTsimmn gsmkeHus Bosgyxa 0,15 m/c, 2 m/c u 4 m/c. BnaxkHoCTb BO3ayxa B
kamepe coctasnsana (90+95) % . MNpouecc oxnaxaeHns o6pasuoB NPOBOAWSICA 40 TemnepaTypbl B
Tonuwe 4°C. lNocne aKkcnepuMeHTa C BO34YLIHbIM OXNaXaeHneM NpoBOAMIICS ONbIT MO BO3AYLUHO-
KanenbHOMY OXNaXXOEHMI0 C aHanorM4HbIMM NapameTpamMmmn oxnaxgarowero sosayxa. Pacxoq soabl
npy 3TOM crnocobe oxnaxaeHun Ans opolleHus uccnegyembix obpasuoB coctasun 3,6x103
m3/c. Pe3ynbTaTbl 9KCNepUMEHTOB Oblnn o6paboTaHbl Ha M3BM ¢ nomMolbo nporpammbl Excel.

g 9 9

_'@_ 2 12

1 — komnpeccop; 2 — KoHAeHcaTop; 3 — PUNbTP-oCcyLInTENDb; 4 — APOCCENBHOE YCTPOUCTBO; 5 — ucnaputens;
6 — xonoaunbHasa kamepa; 7 — u3onauus; 8 — kpbiwka; 9 — BeHTUnATopsbl; 10 — npubop ynpaBneHus;
11 — patyuku; 12 — namepuTenbHbIn Npnbop; 13 — gaTymkn Temnepartypsbl; 14 — Hacoc, 15 — dhopcyHka

PucyHok 1 — Cxema aKkcrnepumMeHTansHoOn yCTaHOBKM

BennunHa ycyLlikn 3aBUCUT OT OYEHb MHOrMX (DAKTOPOB, HO pellarollee BrUsSIHWE Ha Hee
OKasbIBalOT TeMnepartypa 1 BNaXHOCTb BO34yXa, NPOAOIPKUTENBHOCTb XONoaubHon o6paboTku 1
METOA OXNaXAeHus.

OnpepeneHve npefenbHO AOMYCTUMOW BENUYUHBI €CTEeCTBEHHOW YObinu Msaca npu
npeaBapuTenbHOM oxnaxaeHuu onpegenseTtcs no gpopmyne [8]:

Eo = MlOO% , (1)
100

rae M, — macca npogykTa, NOCTYNMBLUETO HA OXNaXAEHWe, T;

H, — Hopma ecTecTBeHHOM yobinu.

HopMbl ecTecTBEHHON YObINKU Msca NTULbI B NONYNOTPOLLEHOM WM MOTPOLLUEHOM BuAax npu
oxnaxgeHun go temnepatypbl (0 + 4) °C HWKe Hyns B Kamepax C NPUHYANTENbHON LMpKynaunen
Bo3ayxa coctasnseTt 0,4 %, a B Kamepax C ecTecTBeHHoN uupkynsumen — 0,5 %.
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Pe3ynbTaTbl uccneaoBaHum

B pesynbTate npoBefeHHbIX MccnefoBaHWn Obinu nNonyveHsl TepMOrpaMMbl MPOLLECCOB
oxnaxgeHuss uccnegyemMmbix o6pasLoB B 3aBUCMMOCTM OT CKOPOCTU [ABWXEHUS BO3dyxa MU
TemnepaTtypbl oxnaxgenus (puc. 2, 3, 4).

25

Temnepartypa, °C

O e I X Yy Xty

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
Bpems, MuH

OBosaywHoe oxnaxaeHue npu V=0,15 m/c

H BosaylwHo-kanenbHoe oxnaxageHue npu V=0,15 m/c
OBo3sgylHoe oxnaxaeHue npu V=2 m/c

@ Bo3pyluHO-KanenbHoe oxnaxaeHue npu V=2 m/c
ABo3sgyluHoe oxnaxaeHue npu V=4 m/c

A Bo3pyluHo-kanenbHoe oxnaxaeHue npu V=4 m/c

PucyHok 2 — Tepmorpamma oxnaxaeHnsa obpasuos npu Temnepartype B kamepe 0 °C.

25

Temnepartypa, °C

0 5 10 15 20 25 30 35 40 45
Bpewmsi, MuH

OBo3gylwHoe oxnaxaeHue npu V=0,15 m/c

B BosayLHo-kanensHoe oxnaxgexue npu V=0,15 m/c
OBosgyLHoe oxnaxaeHue npu V=2 m/c

@ Bo3ayLuHO-KanenbHoe oxnaxaeHue npu V=2 m/c
ABo3gylwHoe oxnaxgeHue npu V=4 m/c

A Bo3gyulHo-kanenbHoe oxnaxaeHue npu V=4 m/c

PucyHok 3 — Tepmorpamma oxnaxaeHust obpasuoB npu Temnepartype B kamepe MuHyc 2 °C.
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Temnepartypa, °C

40

Bpems, MyuH

OBosaywHoe oxnaxaeHve npu V= 0,15 m/c

M BO3aYyLWHO-KanenbHoe oxnaxaeHue npu V=0,15 m/c
OBo3ayLlwHoe oxnaxaeHue npu V=2 m/c

@ BO3YyLLHO-KanenbHoe oxnaxaeHue npn V=2 m/c
ABo3fylwHoe oxnaxaeHue npu V=4 m/c

A BO3yLLHO-KanensHoe oxnaxaeHue npu V=4 m/c

PucyHok 4 — TepmorpaMma oxnaxaeHusiobpasLoB npu TemnepaType B kamepe MUHyc 4 °C

Ha pucyHkax 5 n 6 npeacrtaBneHbl pesyrnbTaTbl UIBMEHEHNSA BENMYUHBbI HOPMbI YCYLLKU B
3aBMCUMMOCTU OT PEXNMOB M CNOCOOOB XONoaAnNbLHON 0OpaboTKu.

0,55
] ___——
0,5 E—
= E?"”‘—__———
s 0O-AL
x U, 40
=
: o4 e MRS St D)
g , ca_ __________________________________
AP B N B EEEE S s A
S 0,35 N A ———
s 0 —
m
0,3
5 4 - , . O

Temnepartypa, °C
OCkopocTtb aswxeHns sosgyxa 0,15 m/c
O CkopocTb ABUXeHUs Bo3ayxa 2 M/c
A ckopocTb ABWXEHMS Bo3ayxa 4 m/c

PucyHok 5 — Ycyluka Msica NTuLbl Npy BO34YLIHOM OXIaX4EHUM
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0,044
0,042

0,04
0,038
0,036 ®
0,034 A ———
0,032 ’ .

0,03

Benunuunna ycywku, %

Temnepatypa, °C
m CkopocTb asmxeHus soagyxa 0,15 m/c

® CKOpOCTb ABWKEHUS BO3adyxa 2 M/C
A CkopocTb aBmkeHus Bo3gyxa 4 m/c

PI/IcyHOK 6— ycyLIJKa MACa NTULbl MPU BO3AYLUHO-KanesfibHOM OXnaxaeHum

O6cyxaeHMe Hay4HbIX pe3yNnbTaToB

AHanmM3 nonyyeHHblX AaHHbIX (puc. 2, 3, 4) nokasan, 4YTo ANs YMEHbLUEHUS BpPeMEHU
oxnaxgaeHus obpasuoB He06XxoaMMO NOHU3UTL TeMNepaTypy Bo3dyxa B kamepe Nvbo yBENUYnTb
CKOPOCTb €ero ABwxeHus. Ha npegctaBneHHbIX rpadukax BMAHO, YTO MpUM  OOUHAKOBbIX
Temnepatypax M CKOPOCTAX AOBWXEHMS OXnaxdarlowero Bo3dyxa, MOHWXKEHWe TemnepaTtypbl B
TOnwe MblILLLbl NpoucxoauT BbiCTpee Npu BO34YLLHO-KANenbHOM crnocobe oXnaxaeHus, Yem npu
BO3AYLIHOM OXNaXaeHun. ITO OOBbACHAETCS TeM, YTO NPW BO3QYLUHO-KanerbHOM OXnaxaeHuu
AOMNOMHUTENbBHO MNPUCYTCTBYET OpOLLUEHME npodykta BOAOW W Ao06aBnsieTcs CKpbITbI OTBOA
TennoTbl 3a CYET UcnapeHns BoAabl. HanMmeHbLlUas NPOAOIMKUTENBbHOCTL Npolecca coctaBnsaeT 15
MUHYT MpU CKOPOCTU ABMXEHUSA Bo3ayxa 4 m/c, Temnepatype MuHyc 4°C 1 BO3AyLIHO-KanenbHOM
cnocobe oxnaxgeHus. MNpu 3ToM 4Na 4aHHOTO peXxmnma OXnaxaeH1s Ha NOBEPXHOCTM UCCrefyeMbixX
obpasuoB He Habnwganocb NosiBreHne neasHon KOpOo4vku. XOTS COrfacHO pekomeHgaumam [9]
Temnepatypa B kamepe npu rmapo-aspo30fibHOM OXNnaxaeHwn AorkHa 6atb nopsiaka MuHyc 1
MuHyc 2°C.

AHanu3 nonyyeHHbIX AaHHbIX NPEACTaBMEHHbIX Ha PUCYHKax 5 u 6 nokasan, 4Tto npu
aHanorM4yHbIX napameTpax XonoawnbHOM 00paboTkM, MeTod BO3QYLUHOrO  OXIaXOeHus
3HaYMTENbHO YCTYNaeT No BENUYMHE YCYLLIKM BO34YLUHO-KanenbHOMY OXNaXaeHuto. Tak kak JaHHbIN
cnocob oxnaxxaeHUs xapakTepmayeTcs He TONbKO BbICOKOM CKOPOCTBIO OXnaxaatoLero Bo3ayxa, Ho
N pacnblfieHneM Briari Ha NOBepPXHOCTb obpasua, YTo B UTOre NpakTUYeCKN UCKIYaeT YCYLLKY, B
OTNNYMM OT BO3AYLUHOro oxnaxaeHusi. Micxoass M3 Bbllecka3aHHOro, NpUMEHeHMe BO3AYLUHO-
KanernbHoro cnocoba npeaBapuUTENbHOIO OXNaXAeHUA MsAca NTULbl Npy TemnepaTtype MuHyc 4°C n
CKOPOCTU OBWMXEHMS Bo3ayxa 4 M/c siBnsieTca 6onee NpeanovTuTesNbHbIM U LONYCTUMbIM.

B pesynbrate matematumyeckon ob6paboTkM Obinv MornyYyeHbl yYpaBHEHUSI 3aBUCMMOCTU
BEMMNYUHBI YCYLLKN OT CNOCOB0B XonoaunbHom 06paboTkm npu TemnepaType MuHyc 4°C 1 ckopoctu
ABWXeHns Bo3ayxa 4 m/c:

BO34YyLUHOE oXnaxgeHue

G = 0,0075-t + 0,4117, )
BO3aYyLUHO-KanenbHoOe oxnaxaeHune
G =0,8-1073t + 0,0352, 3)

roe t — rTemnepaTtypa Bosfgyxa B kamepe, °C.

3aknroyeHue

YcTaHoBMNEHbI 3aBMCUMOCTM TemnepaTypbl 00pa3uoB M BENUYMHBI YCYLLKM OT cnocoba u
peXnmMoB oxnaxaeHus. [lonyyeHHble 3aBMCMMOCTW MOKa3blBaKOT, YTO AN WHTEHcUduMKaumm
npouecca npeaBapuTENbHOrO OXMNaXaeHus Msca NTULbl PEKOMEHOYETCS NPUMEHEHME BO34YLUHO-
KanenbHoro crocoba oxnaxgeHusi Co CKOPOCTbIO ABMKEHMS Bo3dyxa 4M/C U TeMnepaTyport MUHYC
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4°C. 31K pesynbTaTbl MOTYT CNYXUTb A4S pacYETOB PEXUMOB XONOAUbHONM 06paboTKmn NULLLEBbIX
NPOOYKTOB.
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TOHA3bITKbIW ©HAOEY PEXXUMOEPIHIH TAYbIK ETIH CANKbIHAOATY MNMPOLIECIHIH
¥3AKTbIfbIHA ©CEPIH 3EPTTEY

Kasipai yakbimma asblK-myrik carnacbiHa, acipece casikbiHOambliiiFraH Kyltde cambliambsiH
eHimOepee kKobipek KeHin berniHyde. Cebebi byn eHiMOepliH cakmay Mep3imMi wekmeysi XoHe
baprbiK cananbik cunammamarnapObl cakmaybl Kepek. byn xardalida moHa3sbimKbi 6HOey
npouecmepi 3HepausiHbl MymhbIHy MypfbiCbIHaH Heaidai XykmemeHi kemepeOi, COHObIKMaH eHiMHIH
KyHbl MeH canacbiHa mikenel ocep emedi. OcbiraH 6alnaHbicmbl MOHa3bimKbiw 6HOeydiH
HeeiddernzeH pexumoepi eHOipicmiH axbipamac beniai 60sbin mabbinadsl. byn xymbicma maybiK
emiH casikbiHdamyObiH apmyprii macifidepiH 3epmmey, MmoHa3sbimKbiluma XblilyObl Kemipy
npoueciHi4  spmypni  napamemprepiH mooenbdey  yCbiHbiFaH. 3epmmeynep  apmypri
memrepamypada XoHe aya Ko3fasibICbiHbIH XblndamoObirbiHda XyMbIC icmelmiH aKkcrepuMeHmmik
KOHObIpFbiOa Xypeildindi, KapanalibiM ayaHbl casrkbiHOamy Oa, aya mamuwblnapbl 0a Xyseze
acbipbindel. 3epmmey 6apbicbiHOa carnkbiHOamblniFaH YriciHIH memnepamypachkiHbiH Y3aKkmblifbl
MeH mayesndiniai XoeHe 6HIMHIH Kenmipiryi moHa3bimKbi eHOey pexumiHe 6alnaHbicmbl
aHbiKmarndbl. Mamemamukanbsik eHOey HamuxxeciHOe eH OHmalrsbl Pexum YWiH 3epmmesnemi
Y/1_iHIH Kenmipy wamacbkiHa aHanumukarbiK mayendinikmep anbiHObI.

3epmmeynep HamuxxeciHOe maybiKk emiH moHa3bimKbiuima eHOeyOiH eH Kosaliribl PEXUMI
YCbIHbINObI, 6y cankbiHOamy rpoyeciHoe eHiMAepdiH maccachiH xoFanmyObl a3alimyFra MyMKiHOIK
bepedi.

TyliH ce30ep: cankbiHOamy, memrepamypa, aya XblndamObifbl, Kernmipy, mayblK emi,
mamuwibiriamain carnkbiHOamy, casikbiHOamy a0ici, cankbiHdamy pPexumi.

M. Yermolenkd, Zh. Sanalbay, T. Umyrzhan
Semey University named after Shakarim,
071412, Republic of Kazakhstan, Semey, 20 A Glinka Street
*e-mail: tehfiz@mail.ru

STUDY OF THE EFFECT OF REFRIGERATION TREATMENT MODES ON THE DURATION
OF THE POULTRY MEAT COOLING PROCESS

Currently, more and more attention is paid to the quality of food products and especially
products that are sold in a chilled state. This is due to the fact that these products have a limited
shelf life and to a greater extent must retain all quality characteristics. At the same time, refrigeration
processes bear the main burden in terms of energy consumption, and therefore directly affect the
cost and quality of the product. In this regard, reasonable refrigeration regimes are an integral part
of production. This paper presents a study of various ways of cooling chicken meat, with the
simulation of various parameters of the process of heat removal in the refrigerator. The studies were
carried out on an operating experimental facility at various temperatures and air speeds, both simple
air cooling and air-drop cooling were carried out. In the course of the study, the duration and
dependences of the temperature of the cooled sample and the drying of the product on the mode of
refrigeration were established. As a result of mathematical processing for the most optimal mode,
analytical dependences of the shrinkage value of the test sample were obtained.

As a result of the research, the most appropriate mode of refrigeration treatment of chicken
meat was recommended, which allows to reduce the weight loss of products during the cooling
process.

Key words: cooling, temperature, air velocity, shrinkage, chicken meat, air-drop cooling,
cooling method, refrigeration processing mode.
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KEPAMUKAIbIK BAPUW LLIEPATbIHOA PAOUALMANBIK AE®EKTTEPAIH NANOA BONY
EPEKLLUENIKTEPI

AHOamna: PeHmeeHOi ¢basanbik manday, pacmprik 37€KMpPOHObl XoHe amoMObIK Kyw
MUKPOCKOMusicbl, mepmodecopbyusisibiK criekmpockornusi adicmepiMeH OornaHOanfaH HeolOumee
KocblniFaH 6apull uepamabiHbIH KypbifibiMbl MEH KacuemmepiHe 351eKmpoHOapObiH, uHepmmi 2a3
uoHOapbimeH (Ne, Ar, Kr) cayneneHyiHiH XeHe ommeeaiHiH ocepiH 3epmmey Hamuxesnepi
KepcemineeH. TeMeH aHepausisibl uHepmmi 2a3 UoHOapbIMeH cayneneHyi OeHe 6emiHdeai
briucmepney npouecmepiH , aFHU Memarns ynainepidiH (KybbipriapobiH) 6emiHde memanndbiH iWKi
KenemoOepiHiH Kabammacybl HemuxeciHOe nauda 6onfaH Kenipwikmep mypiHOeai iciHynep
myOblpambiHbl KepcemineeH, arn xofapbl 3Hep2usifibl UHepmmi ea3 UoHOapbl cayreneHeeH bemme
cepeponnummepdiH ecyiHiH epmypni Ke3eHOepiHe yKcalmbiH KypbiibiMOapObiH natida 60sybiHa
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biknan emeoi. Korfapbl 3Hepausisibl ommeei UOHOapbIMeH cayneneHy xardalibiHOa MyHOal
KypbinbimOap balikanmaldsl. LlepammapdbiH anekmpoHdapMeH cayrneneHyi oHbiH 6emiHde
HaHoenwemdi uHe mopi3di KypblbiMOapdsiH naltda 6orybiHa anbin kenemini 6atkanadel. MHepmmi
2a3dapdbiH meMeH sHepausisibl UOHOapbIHbIH cayrneneHyi HeOOUMHIH Ker 6ericiH mepm eaneHmmi
Kyleae aybicmbipyra akesnoi, byn coeyneneHbeaeH uepamreH canbicmbipraHda ommeaiHiH 6eriHyiHiH
JKOfFapbliaybiIMeH JoHe CyOblH asalobiMeH, coHOal-aKk eas0ap CcaHbIHbIH UOH MYyPIHEH
mayerciddicimeH bipae Xxypemiri kepcemineeH. CayneneHzseH bapul uyepambiHaH cy MeH ommeai
MorieKynanapbiHbIH mMepMusiiibiK  decopbyusicbl myparnbl ManiMemmep Heei3iHOe coayresneHy
OorioHOarnFaH HeOOUMHIH 4+ OeliiH mombifybiHa biKnan emedi 0eaeH KOpbiMbIHObI xacandsbil.

TyliH ce30ep: [MpomoHObI emki3ziwmik, uoHOaywbl caynesnep, bapull uepamsbi, OornaHday,
UOHObIK MOOQubuKayusnay.

Kipicne

Skonoruanbik npobnemanapra 6annaHbICTbl CyTEKTi 6Ganamanbl OTbIH peTiHAe nanganaHygbiH,
COHOan-aK OTbIH ANIEMEHTTEpPIHAE KoNAdaHbINaTbiH NPOTOH OTKI3riwTepaiH KypbifbiMbiHA MOHOAYLWbI
coynenepaid acepiH 3epTTey apKblilbl CYTEK 3HEPreTUKachbiH AaMbITY XyNenepiH KypyablH ©3eKTiniri
3aMaHaymn xeHe e3ekTi 6onbin Tabbinagbl. MyHaanm 6anamanbl api 3USHCLI3 3HEPTUsIHBI TYTbIHY,
TaburaTka 3KOMOrMAnbIK XXYKTEMEHI a3anTy MakcaTblHAA KracCuKanblk XXoHe XaHapTblaTblH 3NeKTp
3HEPIUACLIH NarganaHy TMIMAINIriH apTTbIpy YLWiH KaXeT.

3epTTey HbiCaHbl peTiHAE OTbIH 3NeMeHTTepiHAE KonaaHbIaTbiH NPOTOH BTKI3riLL - KepaMuKanblK
Gapuin uepatbl 3epTTengi. CoHrbl XXymbicTapaa [1-4] KaTTbl OKCUATI SNEKTPONUTTEPAIH OTKI3rilTiK
KacueTTepiH pagvaumsnblk MOAMMUKaUManay apkblbl >XakcapTyfa OonaTbiHbl atan eTifnreH.
MepoBcKUT KypbinbiMbl ABO3; MOHAApbl MeH 3nekTpoHAapbl 6ap MPOTOH OTKI3riWTiH, cayneneHyi
mMaTepuanga  KocbiMwa  OTTeri  yAwWbIKTapblHbIH ~— Nanga  6onybliH,  coHpan-aK  3apsg
TacbiMangayLbinapablH KOHLEHTPaUUAChl MEH KO3fanfblWTbIFbIHbIH, XKOFapblfayblH bIHTanaH4bIpybl
MYMKiH, Oy OKCMATIH, NPOTOH OTKI3riWTiK KacMeTTePiHiH akcapyblHa aKenyi kepek. Ananga, Kasipri
yaKblTTa NepOBCKAT MaTepuangapblHblH pagvaumanblk Mogudmkauuacel Typansl aknapaT wekTeyni
Oonbin oTbIp. Byn XymbiC cayneneHydid apTypni TypnepiHiH gonaHpanfadH Gapui uepaTbiHbIH,
KypbInbIMbl MEH KacueTTepiHe acepiH 3epTTeyre GaFbITTanfaH.

CyTeri aHeprusiCbiHa Kelly CYTETiHIH KeH aykbiMAbl eHAIpICiH, TacbiMangayabl, caktayabl XXaHe
OHbl OTbIH 9fEMEHTTEepiH NanganaHbin 3Heprnsa eHZipy YWiH nangananyabl kamtugbl. CyTeri
MeTannyprus, OpraHuKanblk CUHTE3, XMMUS XaHEe TaMak eHepKacCibi, Kenik xxaHe T.6. CUAKTbI kenTereH
cananapga konganbinagbl. OHbIH Heri3ri MiHAEeTi — OTbIH ANIEMEHTTEPIH LUbIFapy XXaHe CYTeKTi anekTp
3HEPruAChbIH eHAipy YWiH nanganaHy. OTbIH 3NIEMEHTTEPIHIH KEMLUINIKTEPI OTbIHFA apHanfaH NPOTOH
OTKI3riWTEePAiH, TOMEH OTKI3MLWTIir, KyHbIHbIH JXOfapbl OOnybl, XUMUANbIK >XOHE TEePMUSIbIK
Typakcbi3apblFbl. COHABIKTAH )XOFapbl TEPMUSILIK XXOHE XMMUSANbIK TYpakTbinbIFbl 6ap, canbiCTbipmarnbl
TYypAe ap3aH kepamMuKkanblK MPOTOH OTKiriTepai 3epTrey MaHbl3abl, ©3ekTi 6arbIT 60nbin Tabbinagbl.

3epTTey WwapTTapbl MeH aaicTepi

BaCe1xNdxOs.x2, (x=0.1) gonaHganfaH HeOAWM KOCbISIFaH KepamuKkanblk 6apuin LepaTbiHbiH,
ynrinepi 10x5x1 MM nnactuHanap TypiHae 7 carart iwinge 650 ‘C TemnepaTtypaga ayaga angbiH ana
Kyngipineai. Ayblp noHgapmeH ceynenengipy KP Agponbik usmka MHCTUTYTbIHBIH, (ACTaHa Kkanacol)
OU-60 yoeTkiwiHge xyprisingi. CayneneHy napameTpriepi TeMmeHaeri kecteae kepceTinreH. MloHablik
Xyripictep MeH xymbIC koHueHTpaumackl SRIM-2013 6argapnamacbiHbiH kemeriMeH ecenTtenreH [5].

1 kecte — VIOH SHeprunacol, Xyripictep xoHe yALbIKTap KOHLEHTPaUUACHI

>Korapfbl 3Heprus TemeHri sHeprus
ok Tuni Oneprusa | XKyripici ¥awbikrap/ VioH Tvni | Sreprus [kaB] XKyripici ¥awbikTap/
[MaB] [MKM] WOH [MKM] NOH
@) 28 13.0 1740 ) 40 0.080 243
Ne 35 12.7 2700 Ne 40 0.065 320
Ar 70 13.2 8100 Ar 100 0.080 800
Kr 147 15.3 31000 Kr 260 0.108 2500

OneKkTpoHAbl cayneneHaipy sSAponblK usmMka WHCTUTYTbIHLIH  (AnmaTtbl kanacbl) 3J1B-4
ANEKTPOHAObl yAeTKiWinge Xyprisingi. OnekTpoHgapablH, 3Heprusacbl 1,3 MaB 6ongbl, Oyn
MaTtepuangblH, Xyripic y3blHAbIFbl YNTiHiH KanblHAbIFbIHAH (1 MM) acagbl.
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Ayblp MOHOAp MEeH anekTpoHaapdblH 6apui uepaTbiHa acepiH 3epTTey pPeHTreHaik dasanbik
Tangay aficTepiH, aneMeHTTIK Tangaybl 6ap pacTprik aNeKTpoHAbl MUKPOCKOMUSAHbLI, aTOMAbIK-KYLUTIK
mukpockonusaHel (ACM), Tepmogecopbumanbik (T[) cnekTpocKkonusiHbl KONAaHy apkbiibl XXy3ere
acblpbingpl.

3epTTey HaTUXKenepi MeH HaTWXenepai Tankbinay

Kocbimwa Gapuin uepaTbiHbiH KYpbifibiMbl MEH KaCUMETTEpiHiH e3repyi noHgapablH, Typi MeH
3HepruscbiHa GannaHbICTbl ekeHairi Toxipnbene aHbikTangbl. PeHTreHpik dasanblk Tangay
coyneneHbereH 6apui uepaTbiHbIH KypblibiMbl Pbnm opTopombusinbik cummeTpusicbl 6ap nepoBCKUT
BaCeOs; KypbiibiMblHA COWKEC KemneTiHiH kepceTTi. l-cypeTTe HeogMMMeEH ponaHgarfaH
coyneneHbereH OGapun uepaTtbiHblH AndpakTorpammachkl ycbiHbiFaH (x=0.1). Bbyn nepoBckuT
KypbIbIMbl TOMeH aHepruanbl noHgapmeH (O, Ne, Ar, Kr) XaHe anekTpoHOapMeH cayneneHyaeH
KeriH cakTanaTtbliHbl aHblKTangbl. bapui uepaTbl Xofapbl 3HEPrusnbl MOHOAPMEH CoyreneHreH
Xarganaa uepaTTbiH amopdum3aumsacl xxaHe Kocnanapabli nanga 6onybel aHbiktangsl (1, b-cyperTi).
Kpuctangblk TOpAbIH Halapnaybl kepamukaHbliH cayneneHbereH xarblHaa Aa 6ankanabl, Oyn xxofapbl
Hepruanbl WMOHAApPMeH CoyneneHreH OoKcuaTep TopblHAAFbl e3repicTep OCbl MaTepuangarbl
noHOapAablH XyripiciHeH OipHelle ece Ken KalbIKTbIKka AeliH 6onaTblHAbIFbIH KepceTei.

15ky  X2,500 10pm 09 59 SEI 15KV X2,000 “40pm 10 60 SEI
[S]

1 cypeT — TemeH aHeprusansl Ne (a), Ar () xaHe Kr (6) noHgapbiMeH 106 cm~2go3ackiHa Aemi
cayneneHreH 6apun uepaTbiHbIH GETiHiH 3NEeKTPOHAbI-MUKPOCKONUANbIK CypeTTepi

1 cypetTte HeoH (1, a-cypeT) aproH (1, o-cypeT) xoHe KpunToH (1, 6-cypeT) mMoHOapbIMeH
cayneneHreH 6apui LepaTblHblH, GETiHiH, 9NeKTPOHAbI-MUKPOCKONUANBIK cypeTTepi Bipaen ynkenty
kesiHoe TycipinreH. CypeTTeH KepiHin TypfaHdaw, HEOH MEH aproH WMOHAAPbIMEH CoyneneHreH
uepatTbiH 6eTiHae KenipwikTepaiH nanaa 6onybl 6arikanagbl. An 6apun LepaTbl TOMEH SHEPTUANbI
KPMNTOH MOHAApbIMEH CAYyIENeHreH Xaraanaa kenipLikrepaid nanga 6onybl 6avikanmagbl.

Bapuin uepaTblH XOFapbl 3HEPruUAnbl MHEPTTI ra3 MoHAApPbIMEH CoyneneHaipy KesiHae OHbIH
GeTiHgeri kaTTbl dpa3anbl KypbiNbIMAbIK anHanynapfa 6annaHbICTbl 3repictTep aHblkTangpl (2-cyper)
xoHe Ne, Ar, Kr kaTapblHOa uepaTTbiH 6eTi ceponuTTepaiH ecy kesenaepiHe ykcac Gonabl —
TyblHAAYbI (a), ecyi (Typni-TyCTi KbipbikkabaT Typi) (8), cbeponuT KblpTbICbIHbIH Ty3inyi (6). CoHbIMeH
katap, Oyn martepuangblH >KOfapbl 3HEPrusnbl OTTEri MoHAapbIMEH cayneneHyi 6eTTiH ykcac
e3repicTepiH Tyablpmagbl (2, B-cyper).

¥ . ¢
,000  10pm * 10 60 SEI

2 cypeT — Xorapsbl aHeprusnbl Ne (a), Ar (8) xaHe Kr (6) noHgapbimeH 1016 cm~?go3acbiHa aeniH
coyneneHreH 6apuin uepaTblHblH OETiHiH 3NEeKTPOHAbI-MUKPOCKONMMUANbIK CYpeTTepi

CkaHepneywi aTomablK-KywTik Mukpockonus (AKM) agiciveH anbiHFaH gepektep pacTphik
3NEKTPOHObI MUKPOCKOMUSAHbBIH HOTUXENepiMeH BannaHbICTbl, COHOAN-aK XOFapbl AHEPTrUANbl MHEPTTI
ra3 MoHAapbIMeH CoyrneneHreH kesge LuepaTTapdblH ©OeTiHaeri kaTTbl asanbl KypbinbiMAbIK
earepictepai kepceTteai. 3-cypeTTe Xofapbl SHEPrNSAnbl KPUNTOH MOHOAPbIMEH CaYyNeneHreHHeH KeniH
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Oapuii uepaTtbiHblH 6eTiHiH AKM cypeTiH ycbiHagbl. CayneneHbereH LepaTTbiH «4eHec» OeTimeH
canbICTbIpFfaHia, cayneneHyaeH KeniH 6eTTiH penbedi «Teric» 6onbin kepiHeTiHI 6ankanagbl.

3 cypeT — AKM coayneneHberen 6apun uepaTbiHbIH CypeTTepi (Con xakta) xaHe Kr noHgapbiMeH
cayneneHreHHeH keviH (oH xakra), (E = 147 MaB; D = 10%° noH / cm?)

BepinreH aHeprusirfa kapamacTaH OTTeri noHaapbl Gapuii UepaTbiHbiH 6eTKi KypbibiMbl MeEH
XaFganblHOa esrepictep TyablpMmagpbl, Oyn uepaTTblH MHEPTTI rasgap MeH OTTeri MoHgapbiMeH
coyneneHyi xarganbiHoa aeddekrepain nanga 6ony epekweniktepiH kepcetedi. MIHepTTi rasgap
MEH OTTEriHIH JXOfapbl 3SHEprusanbl WMOHAApPbIMEH CoyneneHy kesiHae uepaTTapablH  OeTki
KYPbIfbIMbIHBIH,  KanbliNTacyblHAafbl  aHblKTanfFaH  albipMallbifiblk  OonapablH  epiriTiriHiH,
arblpMaLUbIbIFbiHA BannaHbICThl 6onybl MyMKiH. BipiHLWI Xarganga, 6yn matepnangbl «<MHEpPTTI ras
— YALWbIKTap» KelweHnaepiH KanbinTacTblpy YLWiH MHEPTTi ra3 MoHgapbiIMeH TypakTaHabIpY apKbinbl TOP
aeddektepiMeH KaHbIKTbIpy OpblH anagbl gen 6omkaHagbl. byn keweHaep maTepvangapaarbl
WHepTTi rasgapAblH TOMEH epiriwTiriHe GannaHbICThl XOFapbl TypakTbUbikka ne 6onagbl. ByraH
1000°C-ka peniH Tepmopgecopbuma TaxipubenepiHge ynrinepaeH WHepTTi rasgapablH, GeniHoeyi
panen 6ona anagbl.

Korapbl TemnepaTtypaga >Xofapbl 3HEPrusanbl OTTEr WOHOAPbIMEH LEpaTTblK COyIIENEHYi
XargambiHoa aeddekTTepain Tene-TeHAK KOHUEHTpauusicbl anTapnbikTan TeMeH O6onybl Kepek.
LWbIHbIMEH A€, uepaTTafbl OTTEriHIH epiriluTiri egayip XofFapbl, an XXofapbl TeMnepaTtypaga cayneneHy
KesiHOe oTTeri maTepuanabl OHbIH 6eTiHe AN dy3nschl xoHe KENIHHEH AeCOopOUMSCHl HOTWKECIHOE
Kanablpybl MyMKiH. Byn xxafganga aeddeKkTTi KypbliibIMHbIH TypakTaHybl 60nmanabl )XeHe cayneneHy
KesiHae nanga 6onFaH geddpekTTepain, 6ackiMm beniri cayneneny kesiHae kynaipineai.

BypbIH anTbINFaH4an 3aNeKTPOHObIK CoyreneHy LepaTThiH NEPOBCKUT KYPbINbIMbIHAA e3repictep
TyabipManbl, 6ipak 6eTki penbedTiH TerictenyiHe anbin Keneai. ANeKTpoHAbl cayneneHyaeH KewiH
Oapuii uepaTbiHbiH 6eTki kabaTbIHbIH ©3repyiHiH epekLweniri - oHaa ycak nMpamuganblk (MHe Tapisai)
KypbInbIMHbIH Narga 6onysl (4-cypeT) 6onbin Tabbinaabl. XKeke «nvpamuaanapabiHy oumikTiri 50 HM-
OeH acnanbl, cayneneHy A03acbiHbIH XofapblnaybIMeH «nupaMmuaanapiblH» acepi ankblH KepiHei.
YKaHagaH nanga 6onfaH KypbinbiMaapablH Menwepi MeH Ke3eKTecyi aNeKTpoHabl CayneneHy uepat
OeTiHiH HaHO-KypbINbIMbIHA biKNan eteai aereH 6omkam depeai.

4 cypeT — OnekTpoHMeH caynerneHbereH (Con xakTa) )XaHe coyneneHreH (oH xakra) 6apui
uepaTbiHbIH AKM cypeTTepi

KocbimMwa Gapuin uepaTbiHaH anblHFaH rasgapAblH TepMmogecopbumst npouectepid 3eptrey 6yn
npouecTepdid, MoHaapablH, Typi MEH 3HepruacbiHa ToyenainiriH kepcetefi. HeoHHbIH Xofapbl
3HEeprnanbl MoHO4apblIMEH coayrnerieHy KesiHae 3epTTeneTiH maTepuvangapfaH OTTEriHiH LWbIFybl
OarikanmaraHbl kepceTinreH (5, a-cyper).
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5 cypeT — OTTeriHiH, (a) xxaHe cyablH, (8) coyneneHbereH (1) kaHe »ofapbl aHeprusanbl Ne (2),
Ar(3) >xeHe Kr(4) nongapsiMeH (10'°cm™2 gosackiHa aeitiv) ceyneneHreH 6apuinaeH
LWbIFY cnekTpnepi

Ananga, noHgapablH 3HEPrMsaCbl MEH MaccacblHbIH 6cyiMeH aecopbunsanaHfFaH oTTeriHiH kebetoi
Gankanagbl, 6apnbik XaFganaa cayneneHreH MatepunangapaaH WblkkaH OTTEriHiH Menwepi 6actankpbl
oTTerire KkaparanHga a3 6onagbl. CoHbIMEH KaTap, Cy MOrneKkyrnanapbliHbiH LWblFapy crnekTprnepiHae
OTTeriMeH canbICTblpfaHaa kKapama-kapcbl ynri Gankanagbl, SFHW WOHAAPAbIH 3HEPruscbl MeH
MaccacblHblH, ecyiMeH aecopbuusinaHfaH cyablH Menwepi asangbl, Gipak Gapnblk xafgannapga
coyneneHbereH uepaTtka kaparaHga ken OGonagbl (5,0-cypeT). CoHbIMEH KaTap, CydblH LUbIFY
cnekTpnepiHae uaunkanblk copbunsanaHFaH cyaplH WbiFyblHa GannaHbICTbl TOMEH TemnepaTtypansl
OypbInbICTbIH Nanga 6onysl 6ankangbl.

Bapuin uepaTblH TOMEH SHEpPrusanbl MHEPTTI ra3 MoHA4apPbIMEH Caynenenaipy KesiHae Xofapbl
3Heprusanbl MoH4apAaH anblpmallbinbiFbl, AecopbunsananFaH oTTeri MeswepiHiH anTapnbiKTan ecyi
XoHe Bip mesrinae aecopbunanaHraH cy MenLepiHiH ToMeHaeyi aHbikTanapl (6 cypeT) xaHe byn acep
NMOHHbIH, Maccacbl MEH aHeprusicbiHa Tayenai 6onmagbl.

-~ 2
i
o

LS

dn/at,
-
bt F 3

0 200 400 600 800 1000 ¢ °C 0 200 400 600 800 1000 1.°C
a o

6 cypeT — TeMeH aHeprusanbl MOHgapMeH cayrneneHreH bapuinaeH oTTeri (a) MeH CyablH, (9)
WhIFy cnekTpnepi: 1 — cayneneHbereH ynri; 2-Ne noHgapbIMEH CoyneneHreHHeH KeniH; 3-Ar;
4-Kr (D = 10%cm™2).

OcbiHgan xafgangbl kenecigen TyciHaipyre 6onagbl. [6,7] eHbekTepiHae ap Typni AonaHTTapmeH
ponoHpanfaH 6apui uepaTtTapblHAaFbl OTTEr HECTEXMOMETPUACHIH 3epTTey Ke3iHge HeoauMMEH
aononganfaH 6apui uepaTtbiHAa OTTeri MHAEKCIHIH MaHi 6=3— x/2 KyTineTiH MOHHEH XOFapbl EKEHAITI
kepceTinreH. AnbiHFaH Toxipnbenik HaTwXenepai Tangay XeHe onapAbl a4ebueTTik AepekTepMeH
canbICTblpy aBTopriapfa uepaT TopblHAafbl Heoaum 3+/4+ apanac BaneHTTiNikke ue aered
KOpbITbIHAbI KacayFa MyMKiHAIK 6epegni. byn HeoguMmeH xeHe Backa gonaHTTapMeH, Mbicansbl, 3 +
BaneHTTiniri 6ap Sm, Gd-meH OGipaoen pepexene, OipiHWI >xafganga yw BaneHTTi KAaTUOHMEH
aonaHganyblHblH, - TeMeHri  aapexeciH kepcetedi. [8] XyMbICTbiH  ManimeTTepi  GoMbliHWA
TemnepartypaHblH, XofapblnayblMeH LiepaTtTa HeEOAUMHIH, KannbliHa Kernyi opbiH anagbl. byn Heoaum
KocbinFaH ©Gapui uepaTblHAH OTTeri  MoOneKynanapbiHblH  LWblFyblHA X8He Tepmoaecopbums
cnekTpnepiHgeri 6acka [onaHTTapMeH canbICTbipfaHAa Ccy MofeKynanapblHblH - LWbIFbIMbIHbBIH,
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TeMeHgeyiHe GannaHbICTbl. [1an ocbiHAaM KepiHic 6bapungid, KocbiMLLA LiepaTblHAH CYy MEH OTTEriHiH,
Tepmogecopbunsa cnektpnepiHae 6ankanagpl (7 cyper).

dn/dt,
.-

0 200 400 600 800 1000 ¢, °C 0 200 400 600 800 1000 1, °C
a 5]

7 cypeT — CyaplH (a) xxaHe Monekynanblk OTTeriHiH (8) 6apuin LepaTbiHaH LbIFY CNekTpnepi:
1-ponaHTcbi3; 2 — Nd; 3 — Sm; 4 — Gd; (x=0.1)

CypeTTeH OTTeriHiH LWbIFybl TEK HEOOUM KOCbINFaH uepaTtTaH 6ankanaTbiHblH, HEOAMM KOCbIfFaH
LuepaTtTaH anblHFaH gecopbumananraH cyablH Menwwepi 6ipaen gonangay gapexeciHage Sm xeHe Gd
KOCbInfFaH LepaTTapiaH a3 ekeHiH kepyre 6onagpl. byn HEOAMMHIH, LepaTTarbl apanac BaneHTTiniri,
OHblH TemnepaTypaHblH >KOfFapblfiaybiMeH KannbiHa kenyi  Typanbl  [9,10]  XYMbICTbIH
KOpbITbIHABIAPbIH pacTanabl.

HeogummeH ponaHpanfaH >Kofapbl SHEPrUsifbl XX8He TeMEH JHeprusanbl  MOHA4ApPMEH
coyneneHreH WHePTTI rasgapablH, TepMogecopbumsi CnekTpriepiHiH >Kofapblga artanfFaH XeHe
OavikanraH opekeTiH eckepe OTbIpbIN, CaYyNeneHy Ke3iHae HeOOVUMHIH, BaneHTTIK KyRMiHiH e3repyiMeH
TyciHgipyre 6onagpl. [11]

KopbITbIHADI

Ocbinanwa, xofapbiaa kapacTblpbliiFaH Xardavnapaa WHepTTi rasgapiblH TOMEH SHeprusnbl
WMOHOApPbIHbIH, CayneneHyi HEOANMHIH efayip YNeciHiH, TopT BaneHTTi Kyhre eTyiHe anbin kenegi, 6yn
coyneneHbereH uepatneH canbICTbipFaH4a OTTENIHIH LWbIFYbIHbIH, KOFapblfayblIMEH >X8HE CyAblH
WbIFYbIHbIH TOMEHAEYIMEH, CoOHAan-aK MOH TYPIHEH LWUbIKKAH rasgap CaHblHbIH TayerncisairiveH Gipre
KkaTap Xypeai.

WHepTTi rasgapablH »KoFapbl HEPrusnbl MOHOAPbIHbIH, CayneneHyi, KepiciHwe, maTepunangarbl
yW BaneHTtTi HeoaMM VYneciHiH apTybiHa okenedi. byn 6i3  kyTkeHgew, coeyneneHbereH
MaTepuangapMmeH canbiCTblpFaHAa OTTEriHiH a3aloblHa XaHe CayneneHreH matepuangapaaH cyabiH,
KebipeKk LWbIfyblHA anbin Kenegi. AnTa KeTy Kepek, >XOofapbl 3JHEprusfibl HEeOH MWOHAapbIMEH
coeyneneHyaeH KemiH ic xysiHae 6apnblk HeoaUM YL BaneHTTi Kyrae 6onagpl, Oyn LepatTaH oTTeriHiH
WbIFYbIHBIH BOnMaybiHaH xaHe Tepmogecopbuus cnekTpnepiHae cyablH Makcumangpbl WbIFyblHaH
Oankanagpl.

MoHablk aHepruanapblH, OTTEri MeH cyablH, Tepmogecopbums npouectepiHe acep eTyiHiH
GenrineHreH 3aHabiNbIKTapbl WHEPTTI rasgapablH TOMEH J3HEPrusifibl XXOHEe >KOFapbl JHEeprusinbl
NoHAapbIMEH CayneneHy KesiHge HeoaMMMeH gonaHganfaH 6apun uepatbiHaa aeddekTTiH nanga
bony epekweniktepiHe GannaHbicTbl 6onagpl. OTTEri MoHAapbl MEH 3NEKTPOHAAPAbIH, Coynenenyi
AonaHganfaH Heogumre KocbinFaH 6apui LepaTtbiHaH OTTEri MEH Cy MoneKkynanapbiHbiH gecopoums
npouecTepiHe anTapnblkTam acep eTnengi.
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BNUAHME OBNYYEHUA ANEKTPOHAMM U MOHAMU HA CTPYKTYPY U CBOUCTBA
KEPAMUYECKUX LLEPATOB BAPUA

lMpedcmasrneHbl pe3yribmamei uccriedogaHull eusHUS 0brlydeHUs 3fIeKmpoHamu, UOHamu
uHepmHbix 2a3oe (Ne, Ar, Kr) u KucriopolGa Ha cmpyKkmypy u ceoticmea 0ornupo8aHHO20 HeoOUMOM
uepama bapus memodamu peHmMaeHOa308020 aHasiu3a, pacmpoeoll 3/1eKMPOHHOU U amoMHO-
cunoeol  MuKpocKkornuu, mepmooecopbyuoHHoOU crnekmpockonuu. [lokasaHo, 4mo obny4yeHue
HU3KO3HEeP2EMUYECKUMU UOHaMU UHEPMHbIX 2a308 cmuMyrnupyem rpoueccbl brucmepuHea Ha
rnosepxHocmu, moeda KaK BbICOKOSHEP2EMUYECKUE UOHbI UHEPMHbLIX 2a308 crocobecmeyom
opmuposaHuto Ha 0bry4eHHOU Mo8EePXHOCMU CMPYKMYyp, HarnoMUHarouWUX pasHbie cmaduu pocma
cepeponiumos. [1o0obHbIX cmpykmyp 6 criydae o06ny4YeHUs1 8bICOKOIHEp2emu4YeCcKUMU UOHamu
KucriopolGa He Habnodanocb. 3ameyeHo, Ymo ObrlydeHue yepamos dfeKmpoHamu npueodum K
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opMUpPOBaHUK Ha €20 M08EePXHOCMU HaHO-Pa3MepHbIX U20/1b4ambIX cmpykmyp. W3nydyeHue
HU3KO3HEp2emu4eCcKUX UOHO8 UHEPMHbIX 2a308 rnpusersio K riepeesody bonbweli Yacmu Heoduma 8
yemblpexeasieHmMHoe COCMosiHUe, Kak bblio MoKasaHo, ConposoXoaemcs ygenudyeHuUeM 8bl0eneHusi
Kucriopoda U yMeHbUweHUeM 800bl [0 CPaBHEeHU C HeOobry4YeHHbIM UuepamoM, a makxe
He3asUuCUMOCMbIO Kosiudecmea 2a308 om mura UuoHos. Ha ocHoge daHHbIX o mepmodecopbyuu
MosieKynn 800bl U Kucriopoda u3 obry4eHHo20 uepama bapusi cOenaHo ripedronoXeHUe 0 Mom, 4mo
0bny4deHue criocobcmeyem oKucrieHUr Heoduma 00 4+.

Knroyeenle crnoea: [pomoHHas npoeodumocmb, UOHU3UPYyroWee usnydeHue, Llepam 6apus,
dornuposaHue, UOHHOE ModuguuupoBaHuUe

I.V. Khromushin?, T.I. Aksenova?, T. Tuseev?, K.K. Munasbayeva?, A. Bolatbekuly?
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PATICULARITIES OF RADIATION DEFECT FORMATION IN CERAMIC
BARIUM CERATE

The results of the investigations are presented on the effect of irradiation with electrons, ions of
inert gases (Ne, Ar, Kr) and oxygen on the structure and properties of Nd-doped barium cerate by the
methods of X-ray diffraction analysis, scanning electron and atomic force microscopy, thermal
desorption spectroscopy. It is shown that the low-energy irradiation with Ne and Ar ions stimulates the
blistering processes on the surface, whereas the high energy ion irradiation by Ne, Ar, Kr ions the
cerate surface undergoes the following stages of the spherulite growth - nucleation, growth (view of
cauliflower), formation of spherulitic crust, correspondingly. The similar structures were not observed
in the case of irradiation with high-energy oxygen ions. It is noticed that the irradiation of cerates with
electrons leads to the formation of nano-sized acicular structures on the surface. The radiation of low-
energy ions of inert gases led to the conversion of most of the neodymium into a tetravalent state, as
has been shown, accompanied by an increase in oxygen release and a decrease in water compared
to non-irradiated cerate, as well as the independence of the amount of gases from the type of ions.
Based on the data on thermal desorption of water and oxygen molecules from the irradiated barium
cerate it was assumed that the irradiation stimulates the oxidation to Nd4+.

Key words: Proton conductivity, ionizing rays, barium cerate, doping, lon modification.
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AHAINN3 NMPOAYKTOB METANNYPI'MYECKOIO NPON3BOACTBA HA COAEPXAHUE
CYPbMbI

AHHOmauyus: Cypbma Haxodum WUPOKOe MPUMEHEHUE 8 COBPEMEHHOU HayKe U MeXxHUKe.
B Hacmosiwee apems eaxHelwum nompebumerniemM 8bICOKOYUCMOU CypbMbl S8/19€emcs
ros1yrnpo8o0OHUKOBas MPOMbILWLITIEHHOCMb.

B cmambe npedcmaeneHbl pe3ynbmambl aHanu3a Memariypaudyeckux obpasyos Ha
codepxxaHue cypbMbl, OMHOCSAWeEUCs K 2pyrnne 8pedHbix npumecel. dmu npumecu 3ampyoHsom
mMemarnnypaudeckuli nepeden pyd U UX KOHUeHmpamos, a makxe yxydwarm Kadyecmeo
nonyyaemoz2o npodykma. [lpucymcmeue Oaxe He3HadyumesnbHo20 Konudecmea CypbMbl 8
kamoOHoU  medu meOHO20  npou3godcmea  npueodum K  CHUXEHU  mernno- U
371IEKMPONPO8OOHOCMU, yXyOLWEHUKO MiacmuyHoOCmu rnpodyKuuu.

KoHmponb codepxaHusi cypbMbl 8 Memarypaudeckux obpasuax Ha 8cex cmadusix
MmexHonoau4yeckoeo npouzeodcmea 3ampyoHeH ecriedcmeue CrI0XKHOCMU Mampu4yHo20 U
MpUMECHO20 cocmaea aHanu3upyembix o0b6pa3syos, HU3Ko20 codepxxaHusi cypbMbl. OCHOBHbIE
mpydHocmu 803HUKarom Ha cmaduu rpobornodaomosKku Memariiypaudeckux obpasyos, OCHOBHOU
uesnbr Komopou s18M151emcs Konnu4yecmeeHHoe rnepegedeHue cypbMbl U3 meepdol ¢hasbl 8 pacmeop.
TpaduyuoOHHO pasroXxeHue mMemarypaudeckux obpa3yos ocyuecmsnsom nymem KUC/10mHO20
pacmeopeHusi rnpobbl, WEI0YHO20 CriyiasnieHusi umu crekaHus. HaumeHee mpydo3zampamHbiM
criocobom sierisemcsi  KucriomHoe pacmeopeHue. QOOHako OdaHHbIU crocob umeem psi0
CywecmeeHHbIX HeO0CMamkKOo8: HernosIHoma 8CKpbIMuUs, Momepu cypbMbl 8criedcmeue audpornu3a
ee cornel, Mewarowee 8usiHUe COMymcmayruUX S5IEMEHMO8, makKxXe nepexoosiuux 8 pacmeop
rpu KUCITIOMHOM pacmeopeHuU npobbi.

Haubonee docmoeepHbie pesynbmamel 1Opu  POMOMEmMPUYECKOM  OonpedesieHuU
colep)kaHuUsi CypbMbl M0380s19€mM 107y4umb C€rocob criekaHusi HasecKu, Ccorposoxdarouulics
omoersneHuUeM Meuwarouiux a5ieMeHmos rnymem ux ocaxxoeHusi 8 sude kapboHamos u rnepegedeHuem
CypbMbl 8 bopmy, He rodeepaarowyrocsa eaudponusy (aHmumoHamsl MexSbyO,). OOHako 8
Jlumepamype He orucaHbl KOHKPEeMHbIe yCriogusi rpouecca crekaHusi cypbmacodepaujux
Memarnnypau4eckux obpa3yos.

B pabome npedrioxeH mMemod  pasfiokeHUs — Memarsiypaudeckux — obpasuos,
3aKnYarowulcs 8 crnekaHuu uccriedyembix obpasyos ¢ Na.COsz + ZnO. YcmaHosneH ¢ha308bili
cocmae npedcmasnieHHbIXx 0bpa3yos. [locmpoeHa epadyupogoyHas  Xxapakmepucmuka
chomomempuyeckozo ornpedereHuss codepxaHusi CypbMbl 8 duana3oHe KoHueHmpayut om 1107
00 1-10 ma/mn npu AnuHe 80s1HbLI 425 HM.

Knroyeeblie cnoea: aHanus, e6pedHble [puMecu, Memarsiypaudeckue o0bpa3sysbl,
pasrfioxeHue rpob, criekaHue Hagecku, Memod eHewHez20 cmaHOapma, 2padyupo8oyHasi
xapakmepucmuka, obpabomka pe3yribmamos.
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BBegeHue

CypbMa gBrnisieTcs ogHUM M3 Hanbonee OOCTYMHbIX MeTannoB BCMEACTBUE Hanu4yus ee B
pygax u MuvHepanax, npu nepepaboTke KOTOpbIX CypbMy BbiAENAOT B BUAEe NOGOYHOro nNpoaykra
[1]. B mecTopoxaeHusx KasaxctaHa cypbMa siBRsieTCa NOMnyTHbIM 3EeMEHTOM npu nepepaboTke
pegkoMeTanbHbIX NONIMMETanINYeckmx, 3010TOPYAHbIX KonyeaaHHbIX, MedHblx pyd. Ee nony4yatot
npwv nnaBke MeaHbIX, MONMBAEHOBbIX, MEAHO-NONUMETANINYECKMX 1 T.n. [2].

CypbMa OTHOCUTCS K rpynne BpegHbIX MNpUMECEN, 3aTPYAHSIOWNX MeTannypruyeckuin
nepegen pya M MX KOHLEHTPATOB, @ Takke yXyALalwLlWMX KavyecTBO MNOydyaemoro npoaykra.
MpucytcTBMe [axe He3Ha4YUTENbHOrO KOnMMyecTBa CypbMbl B KaTOAHOW Meau MeaHoro
Npon3BOACTBA NPUBOAUT K CHXKEHUIO TEMMO- N 3NEKTPONPOBOAHOCTU, YXYALIEHUIO NIIAaCcTUYHOCTH
npoaykumm [3]. B cuny 9TMX NPUYMH KOHTPOMb 3a COAEPXXaHWEM CypbMbl Ha BCEX CTagusax
MeTannypruieckoro npousBoACTBa 4£ABMSeTCA BeCbMa akTyanbHOM 3ajaden, 3aTpygHEeHHOW
BCNeACTBUE CINOXHOCTU MaTPUYHOTO M MPUMECHOrO0 COCTaBa aHanuampyembix o6pasuoB, HU3KOro
cogepxaHusi cypbMbl. OCHOBHble TPYAHOCTM BO3HMKAOT Ha CcTagum npobonoaroToBKM
MeTannypruyeckmx obpasyos, OCHOBHOM LiEeNbio KOTOPOM SABMASETCS KONMMYeCcTBEHHOE NepeBedeHne
CypbMbl M3 TBepAon dasbl B pacTBOp. TpaguLMOHHO pasnoXeHue meTannypruiecknx obpasuos
OCYLLECTBIAIOT NyTEM KUCNOTHOIO pacTBOPEHMS MPO6bI, LLENOYHOro CnnaBneHnsa unu cnekanns [3].
HanmeHee TpygosaTpaTHbIM CNOCOOOM SIBMSIETCS KMCNOTHOE pactBopeHue [4]. OgHako AaHHbIv
cnocob® wumeeT psaa  CyWeCTBEHHbIX HEeAOCTaTKOB: HEMONHOTa BCKPbITUA, MNOTEPUM CypbMbl
BCNeaCTBME TMAPONM3a €e COMen, MeLLalolee BIMSHWE COMYyTCTBYHOLUMX 3SfIEMEHTOB, TaKkKe
nepexoasiumx B pacTBOp MNpPWU KUCIOTHOM pacTBopeHuMn npobbl. Hanbonee poctoBepHble
pe3ynbTaTtbl Npu (POTOMETPUYECKOM OMNpeAeneHMn COAepXaHus CypbMbl MO3BONSET MOMy4YnTb
crnocob cnekaHus HaBECKM, COMPOBOXAAIOLMIACS OTAENEHMEM MELLAKLWMNX 3NEeMEHTOB NyTEM MX
ocaxaeHus B Buae kapboHaToB M nepeBedeHMEM CypbMbl B (hOpMy, He NOABepraroLlytcs
rmgponnay (aHTumoHaTbl MexSbyOz) [5]. OgHako B nuTepaType He OnMcaHbl KOHKPETHbIE YCNOBUSA
npouecca cnekaHusa cypbmacogepXallimx meTannypruieckmx obpasyoB nonvMmeTannmyecknx pyn
AnTtas, LeHTpanbHoro KasaxctaHa u 1.4.

MeToabl U MmaTepuanbl

B pabote 6binn nccnegoBaHbl TpU CypbMacogepXallumx Mmetannyprmuyecknx obpasua [6.7.8],
HaMMEHOBaHNA KOTOPbIX NpUBeAEHbI B Tabnumue 1.

Tabnuua 1 — NepeyeHb nccnegyemblx 0bpasuos

Wndp obpasua HanmeHoBaHue obpasua CopepxaHue cypbmbl, %
O-1 MegHbin koHueHTpaTt Ne 2080 0,177
0-2 MeTannyprmyeckuii Lwnak CBUHLOBO- 0,168
LIMHKOBOrO Npon3BOACTBA
0-3 NbiNb MegHOro Npon3BoacTea 0,247

Mpobbl 06pasLoB NpeasapuTenbHO M3Menbyanu, Beicylumsanu npy temnepatype 105 °C go
MOCTOSIHHOMW MacCbl B CywurnbHOM wWwkadgy. Pas3oBbI cocTaB wuccrnegyemblx obpasuoB
yCTaHaBnmBann Ha peHTreHoBckom  audpaktometpe X'PertPRO ¢ wucnonb3oBaHvem
MOHOXPOMAaTU3NPOBAHHOIO MEOHOro MU3NydeHnsa ¢ warom ckaHuposaHus 0,02°. Yron mamepeHus
coctasnan 5-70°, HanpshkeHne peHTreHoBCKoW TpyOku 45 kB, cuna Toka, 45 MA, Bpemsa nsmepeHuns
Ha ogHow Toyke 0,5 c. PeHTreHoha3oBbIi aHanm3 BbINOSIHEH € noMoLLbto nporpammbl MC POA u
Kpuctannorpadgudeckon 6asbl gaHHbix PDF2 ICDD, Bkntodarowen 16 Tbicay peHTreHoda3oBbIX
3TafloHOB MWHeparnoB, MO METOAy KrnacTepHon ¢a3oBon wuaeHTUdMKaLMM, MO3BONAKLWEMY
onpeaensatb Manble KOHUEeHTpauum a3 C BbICOKOM CTeneHbid HagexHocTu. Ontummsaumio
KoadhdhuumeHToB MacwrtabupoBaHms u  uucna ¢as  oCywecTBAsiM MO  WUHTEHCMBHOCTAM
ANPaKkUNOHHBIX NTMHUI (has 1 BanaHcy Mexay pacdeTHbIM (Mo AudpakTorpammam).

PasnoxeHne uccneayembix o6pasLoB OCyLWECTBNASANM cnocobom cnekaHus. B kavectse
peareHTa npumMmeHanu cmecb Na;CO3+Zn0O. [Ina onTummnsaumm ycnoBui pasnoxXeHns BapbmpoBanm
Maccy HaBeCKu, TeMNepaTypy CnekaHusl, NPOSOIMKNTENBHOCTb ClEeKaHWs, 4O peareHTa B CMECH.

CnekaHve ocywectBnanu B apdopoBbix Turnax. Haeecky wuccnegyemoro obpasua
nomewianv B apdopoBbin Turenb 1 cmewmrsanu ¢ nnasHem (1 yactb Na>COs+4 yactn ZnO),
nomeLianv B papopoBbIN TUrenb, CBEPXY NPUCHINany TOHKUM ClOeM CMecu 1 nomMeLlann Turenb
B XONogHyt MydenbHyto neyb. Mydenb Harpesanu, MOCTENEHHO MOBbIWasa TemnepaTypy.
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BblaepxvBanu Turenb Npu 3agaHHON TemnepaTtype B Te4eHne 3agaHHoro BpemMenu. Mo ncreyeHnm
YKa3aHHOro BpeMeHW Turenb oOxnaxganu npuv KOMHaTHOW TemnepaType, OCTbIBLUMA Chnek
BbiLLenaymMBann ropsiderm BOAOW, MNEPEHOCMNM B  TEPMOCTOMKYIHD  KOHMYECKyl  Konby,
OTMNbTPOBLIBANN Yepes ouUnbTp «CUHAS NeHTa». PunbTpaT NoAKUCIIANU cepHon knucnoton (1:1),
npubasnanm ewe 10-15 MA KOHUEHTPMPOBAHHOW CEPHON KMUCMOTbI, 1-2 MM KOHLEHTPUPOBAHHON
a30THOM KMCNOTbI U BbiNapuBanu 4o NosiBeHns NapoB cepHOM KncnoTtbl. CoaepXxmmoe KOHUYeCKom
konbbl oxnaxganu, pacteopsanu B 80 mMn BOAbl, BbiNaBLUyd B 0CadoK cepy (Mpu ee Hanuumm)
OTMNBbTPOBbLIBaANN, NpoMbIBann Ha punbtpe 2-3 pasa HeboNbLUMM KONMYECTBOM pa3baBneHHowm
cepHom kncnoThbl (1:4). dPunbTpaT KONNYECTBEHHO NEPEHOCUITM B MEPHYIO KONBY BMECTUMOCTLIO 250
MM, AOBOAMNW pacTBOpP OO0 METKM LUCTUINMPOBAHHOM BOAOW, TLATENbHO NepeMelumBani.
OTbupanu 13 aToro pacteopa anukeoTy obbemom 20 Mn, nepeHocunu B MepHyto konby Ha 50,0
cmiooBoamnu pactBop A0 METKM OUCTUINUPOBaHHOW Bodow. [anee onpedensnu cypbmy
doTOMETPUYECKMM MeToaOoM [5].
PeHTreHoBCKMe cnekTpbl uccneayembix 06pasLoB NnpeacTaBneHbl Ha pucyHkax 1, 2.
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PesynbTaTtbl, MOMy4YeHHble Mocne paclngpoBKN NpeacTaBneHHbIX AudpakTorpamm,
npueeneHbl B Tabnuue 2.

Tabnuua 2 — PesynbTathl a30BoOro aHanusa uccnegyembolx obpasuos, %

O-1 0-2
Xumuyeckasa dpopmyna Copgepxanve, % Xumuyeckasa gopmyna Cogepxanve, %
CaFeSi,O¢ 38 ZnO 60
SiO; 36 ZnFe;04 10
CuFeS; 12 FesSs 12
FGSZ 11 CaFe(Sizoe) 14
ZnS 3 ZnS 3

PesynbTaTbl M 06cyxaeHune

PesynbTaTtbl (pa3oBoro aHanusa, npeAacTaBneHHble Ha pucyHkax 1, 2 n B Tabnuue 2,
NO3BOMUSIM YCTAHOBWUTb, YTO, rMaBHOW cCyrbduaHONW ¢a3on MegHOro KOHUeHTpaTa saBnsieTca
CaFeSi,Og, 4eTKo BblenmMBLUAACA U3 OCTanbHbIX (pas No CBOMM XapakTepHbIM ANpakLUMOHHbIM
oTpaxeHunam. Btopas no konunyectBy ¢asa SiO;, 3atem cnegyet CuFeS;, FeS; n ZnS. OctanbHble
MUHepanbl He BbIsIBNEeHbl Ha AudpakTorpaMmme M3-3a UX Marnoro cogepxaHus B obpasue. [Npu
aHanuse nbln yCTaHOBMEHO MakCcMMarbHOe coaepXXaHue okeuaa LuHKa.

[na onpegeneHus cogepXaHust CypbMbl MPUMEHSNN MeToh BHELWHero cTangapta. [Ons
3TOro roTOBUMM rPaaynpOBOYHbIE PACTBOPbI C UCMOMb30BaHMEM CTaHOAPTHOro pacTBopa CypbMbl
(CO-14, KZzZ.03.01.00066-2007) ¢ KoOHUeHTpaumen aHanuta 1 wMr/mn. PacTtBopbl MEHbLUNX
KOHLeHTpauui nonydanu pasbaBneHMeM anukBOTHbIX YacTerd CTaHOapTHOro pacrteopa. [ns
nccnegoBaHUM NPUMEHSNU TONBbKO CBEXENPUIroTOBNEHHbIE PAcTBOPbI.

MeTon ¢hoTOMeTpuyecKoro ornpenerieHns COAEPXXaHUsA CypbMbl OCHOBAH Ha WM3MepEeHUU
ONTMYECKON MNSIOTHOCTM OKPALUEeHHOro B XenTblid LBET pacTBOpa KOMIMMEKCHOro CoefuHEeHUus,
00pas3oBaHHOrO MOHaMM TpexBaneHTHOW CypbMbl C mMoanaom Kanus. OnpegeneHunto cypbmbl
MeLLaKT MOHbI BUCMYTA.

McxogHble aaHHble, HeObXxoauMble AN MOCTPOEHUs rpagyvpOBOYHON XapaKTepPUCTUKM B
AvanasoHe KoHUeHTpauuin aHanuaa ot 0,001 mr/cm® go 0,01 mr/cm®, npeacTasneHsbl B Tabnuue 3.

Tabnmua 3 — [JaHHble Ons NOCTPOEHUS  rPagyvMpOBOYHOW  3aBUCMMOCTU
CNEKTPOOTOMETPUYECKOIO onpeaeneHnsi Cypbmbl
Csp, Mr/cm® 0,001 0,002 0,004 0,006 0,008 0,010
A 0,0224 0,0724 0,1231 0,2536 0,3139 0,3865

M3mepeHne MHTEHCUMBHOCTN aHaNMTUYECKOro curHana (ontuyeckas nnoTHOCTb) MPOBOAUNN
3 pasa gns Kaxxgoro rpagyMpoBOYHOrO pacTeopa. Ha ocHoBaHMM MNOMYyYeHHbIX JAaHHbIX NOCTPOUIN
rpaduk 3aBUCMMOCTUN ONTUYECKOW NIIOTHOCTU OT COAEPXKAHMSA CypbMbl B FpagyupOBOYHOM pacTBOpe
(mr/cm®). TpagyvpoBOYHBIV rpadduk NPeacTaBneH Ha pUcyHke 3.

0,5 -
A

0,4
0,3
0,2

01 - *

0 T T T T T 1
? 0,002 0,004 0,006 0,008 0,01 0,012

-0,1
0 C, mr/em?

PucyHok 3 — 3aBMCUMOCTb ONTUYECKON NIIOTHOCTU OT COAEPXKaHWUsi CypbMbl
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Ons  oueHmBaHMA  NIMHEMHOCTU  rPagyMPOBOYHOW  XapaKTEPUCTUMKM  MPUMEHANN
KOPPENSILMOHHBIA N PErpeccuMoHHbIN aHanuabl [9]. CtaTtuctudeckas obpaboTka rpagynmpoBOYHOM
XapakTepucTMKkun Obina Takke NpoBefeHa B COOTBETCTBMM C TpebOOBaHMAMMK, U3NOXKEHHbIMKM B PMIT
54-2002 [10] ™MeTOOAOM HauMeHbLIMX KBagpaToB. PeaynbTaTbl MPOBEAEHHbLIX pacyeToB
npeacTaeneHbl B Tabnuue 4.

Tabnuua 4 — PesynbTaTbl cTaTUCTU4ECKON 06paboTkun rpadmka 3aBUCUMOCTU OMNTUYECKOMN
NJIOTHOCTM OT COAEPXKaHUs CypbMbl C MOMOLLbIO KOPPENSLMOHHOIO aHanuaa

a Sa b Sh r Vy F(V1,V2)
1 2 3 4 5 6 7
-0,0167 0,2189 41,1340 36,1049 0,9944 2,3258 3,26
MprmeyaHus:

a un b — koapumumneHTsl B ypaBHEHUN y =a+Dbx

Sa n Sb — ctaHaapTHbIE OTKNOHEHUS KO3 DULMEHTOB a 1 b;
I — KO3 PULMNEHT KOppensLnm;

\Vy — OTHOLUEHWNE CPeaHNX KBaApPaTOB OTKITOHEHU;

F — kBaHTUIb pacnpegenenns

3HayeHue KoahduuneHTa Koppenauumn, paccyMTaHHOro Ansa npeactaBneHHon Ha pucyHke 3
rpagyvpoBOYHON XapakTepucTukM, Onmusko K eauHuue, 4YTO CBMAETENbCTBYET O KECTKOW
KOpPensuMm Mexay 3Ha4YeHUsIMW KOHUEHTpauuih aHamuta (Mr/cM®) U MHTEHCUBHOCTbLIO
aHanuTnyeckoro curHana (puc. 4).

B3ATHe HAaBECKH HCCIEIyeMOT0
oOpasua

BcKpEITHE IpoOEI CTIEKAHHEM CO
cMechlo Na,CO5;+Zn0 npH
ONTHMATBLHOH TeMIIepaType

BrImena<HBaHHe [U1aBa TOPsHei
BOJIOH

s ~

@HIETPOBAHHE 0CANIKA, IPOMEIBAHHE
ocamxa HySOy (1:4)

Ho6Gasaenne H,SO, (1:1) B HNO;
(KOHIL ). BRIIAPHBAHHE pPacTBOpa

Paz0aeneHHe pacTBopaH
NepeBeIeHHE er0 B MEPHYIO KOIOY

- ~
TIpHroToBIeHHE PafoTHX PACTEOPOB
1711 GOTOMETPHIECKOTO OIpeIeTeHH
Sb HOTHIHBIM METOAOM

\.

. ~
H3MepeHHe aHATHTHIECKOTO CHIHATA
Ha crekrpodoromerpe CD-2000.
4=425 mm

\.

PucyHok 4 — OCHOBHbIe aTarnbl METOAUKM CNEKTPOOTOMETPUYECKOTO OnpeaesieHnss MaccoBbIX
KOHLEHTpaLuui CypbMbl B MeTannypruyeckmx obpasuax

PaccuntaHHoe 3HayeHve OTHOLIEHMS CPpedHWUX KBaapaToOB OTKMOHeHWW Vy cpaBHMBanu ¢
TabnuyHbiM 3Ha4YeHnem kBaHTUNA F-pacnpegeneHns co cteneHsmmn ceobogbl V1=N-2 n V2=N (J-
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1). Mockonbky Vy < F (V1, V2), To ¢ goBeputensHon BeposiTHOCTbo P=0,95 MOXHO caenathb BbiBOS,
YTO rpayMpoBOYHAaA XapakTepucTvka B AuanasoHe KoHueHTpauui 0,001-0,010 mr/cm®
Nnoa4YMHAETCA NMMHENHON MOodEenn.

3aknoueHue

OTtpabotaHa wmeTogMKa (OTOMETPUYECKOrO OMpeadesieHns CcoaepXaHns CypbMbl B
pacTBopax, Mofy4YeHHbIX MNOCNe pasfnoXeHnsi 06pa3L OB MEAHOro KOHLEHTpaTa, Wwaka CBUHLOBO-
LMHKOBOrO MpOM3BOACTBA M MbINMM MeAaHOro npouseoactsa cmecbid NaCOs+ ZnO; nocTpoeHa
rpagynpoBOYHAs XapakTepuctuka (OTOMETPUYECKOro OnpedeNnieHnsl COAep)KaHus CypbMbl B
AvanasoHe KoHueHTpauuii oT 1-10° go 1-102 mr/mMn npu AnvHe BonHbl 425 HM. B cooTBeTCTBUM C
TpeboBaHMaAMM, nanoxeHHoiMm B PMIT 54-2002, a Takke C UCNONb30BaHWEM KOPPENSALMOHHOIO M
PErPECCUOHHOrO  aHanu3oB  NpoBedeHa  cTatuctnmyeckaa  obpaboTka  yCTaHOBNEHHOM
rpagyvpoBOYHOMN XapakTEepUCTUKM W [JoKa3aHa €€ JMHENHOCTb; KO3(MMUUMEHT Koppensaumm
coctasun 0,9944, koaddmuneHTsl a n b paBHbl cooTBeTCTBEHHO: -0,0167 1 41,1340.
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METAJINYPIUANbIK ©HAIPIC ©HIMAEPIHIH KYPAMbIHAOAF bl
CYPbMAHDbI TANIOAY

CypbmMa 3amaHayu fbifibIM MeH mexHukada KeHiHeH KondaHbinadsl. Kasipai maHda xorfapabl
masa cypbMaHbIH MaHbI30bl MymbIHYUWbICbI Xapmbiral emkizailu eHepkacibi 6os1bin mabbinadsbl.

fbinbIMU MaKanada memarnnypaussnbik yrzinepdiH KypambiHOarbl 3UsiHObI Kocranap mobbiHa
XXamambIH CypbMaHbl aHanu3odey Homuxxesnepi kenimipinzeH. byn Kocrnanap keHoep MeH onapobiH
KOHUeHmMpammapbiH MemarinypeusnbiK katima eHOeyOi KubiHOamadkl, COHbIMEH Kamap alibIHFaH
OHIMHIH canacbkiH Hawapnamaobl. Mbic eHOipiciHiH KamoOmbi MbICbiIHOA CypbMaHbIH WamMaribl
MenwepiHiH 605ybl Xbify MeH 371eKmp emkKidaiwmizgiHiH memMeHdOeyiHe, 6HIMHIH uxkemainiaiHiH
HawapraybiHa oKesnedi.

TexHonozausnblK eHOipicmiH 6apribiKk ke3eHOepiHOe memarnypausnbiK ynainepdeai cypbma
KypambiH bakbinay mandaHamblH yreinepdiH MampuuarnbiK XeHe KocnasblK KypaMbiHbIH
KypdeniniaiHe, cypbma KypambiHbIH memeH bosybiHa 6alnaHbicmbl KubiH. Heaisai KubiHObIKmap
MemainnypeausiniblK yneinepdeH coiHama 0alibiHOay Ke3eHiHOe mybiHOaliObl, OHbIH Hezi3ai MaKcamabl
cypbMmaHbl Kammbl ¢ha3zadaH epimiHdiee alHandeipy 6onein mabbinadel. [ocmyp 6o0lbiHWa
MemannypeausnbiK ynzainepdiH biObipaybl CbiIHaMaHb! KbILWKbIIMEH epimy, cinmini 6ankeimy Hemece
aariomepauus apKblibl Xy3eze acblpblinadbl. EH oHal 8dic - KbiwKblObl epimy. Anatida, 6y adicmiH
bipkamap maHbI30bl Kemwinikmepi 6ap: my30apbiHbiH 2udposusiHe balinaHbiCmbl CypbMaHbIH
JKOFanybl, inecrie anemeHmmepOiH kKedepai KenmipemiH ocepi, COHbIMEH Kamap CbiHama
KbIWKbIIMEH epizeH Ke3de epimiHlize aliHanaosl.

CypbMaHbl homomempusinbiK aHblKmaydarbl €H CeHimOi HomuxxernepOi kedepai xxacalmbiH
anemeHmmepdi kapboHammap mypiHOe myHObIPY X8He CypbMaHbl 2udposnusee ywbipamalimbiH
mypee (MexSbyOz aHmumoHammapsbl) alinaHObIpy apKbiibl XypemiH azrnomepayusinay a0icimeH
anbiHalbl. Analtida, a0ebuemmeplde KypambiHOa cypbma b6ap MemannypausnbiK yrnainepodi
aeriomepauusinay npoueciHiH HaKkmbl Wapmmapbl curnammarmaraH.

XKymbicma memannypeusneik yneinepdi bidbipamy o0ici YCbIHbIFaH, 051 3epmmersiemiH
yreinepdi Na2CO3 + ZnO-meH aznomepayusnaydaH mypadbl. YcCbiHbiiFaH yrzinepdiy hasarnbiK
Kypambl aHbiKkmasndbl. TOMKbIH Y3biHObIFbI 425 HM 60nambiH 1103-meH 11072 ma/mr-2e deliHai
KOHUeHmpauusi duarna3oHbiHOa cypbMa KypambiH (hOmOMempusibiK aHbikmayObiH 2padyupney
CbI3blIfbl CaslbIHObI.

TytiH ce30ep: manday, 3usiHObI Kocnanap, MemarnypeusnbIK yrainep, ynaiHiH biobipayhbl,
enweHOi aznomepayusicbl, CbipmKbl cmaHOapmmay o80ici, epadyupriey cunammamacsl,
Hemuxenepdi eHoey.
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ANALYSIS OF METALLURGICAL PRODUCTS FOR ANTIMONY
CONTENT

Antimony is widely used in modern science and technology. Currently, the most important
consumer of high-purity antimony is the semiconductor industry.

The article presents the results of the analysis of metallurgical samples for the content of
antimony, which belongs to the group of harmful impurities.
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Traditionally, the decomposition of metallurgical samples is carried out by acid dissolution of

the sample, alkali fusion or sintering. The least labor-intensive method is acid dissolution. However,
this method has a number of significant disadvantages: incomplete opening, loss of antimony due to
the hydrolysis of its salts, and the interfering influence of accompanying elements that also pass into
solution during acidic dissolution of the sample. The most reliable results in the photometric
determination of antimony content can be obtained by sintering a sample, accompanied by the
separation of interfering elements by their precipitation in the form of carbonates and the transfer of
antimony into a form that is not subject to hydrolysis (MexSbyOz antimonates). However, the specific
conditions for the sintering process of antimony-containing metallurgical samples are not described
in the literature.
The work proposes a method for the decomposition of metallurgical samples, which consists of
sintering the samples under study with Na2CO3 + ZnO. The phase composition of the presented
samples has been established. A calibration characteristic for the photometric determination of
antimony content in the concentration range from 1102 to 1+10% mg/ml at a wavelength of 425 nm
was constructed.

Key words: analysis, harmful impurities, metallurgical samples, sample decomposition,
sample sintering, external standard method, calibration characteristic, results processing.
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MAN WAPYALbIbIFbl KANIAbIKTAPbIHAH AJlbIHFAH KEPATUHHIH KACUETTEPI
MEH KOJIOAHbITYbI

AHOamna: 3epmmey COHfbl OH XblIObIKmarbl FanbiMOapObliH 3epmmeyrnepi apackbiHOa mMarl
wapyauwblinbiFbl KasdblKmapbiHaH anbiHFaH KepamuHi 6ap wukisammablH KacuemmepiHe 3amaHayu
worly xacayfa XoHe kepamuHOi epmypni cananapda KondaHyOblH MaHbI30bl pesiH Kepcemyee
b6arbimmarnfaH. byn wonyda KepamuHHIH KypamMbl MeH myprepi, KondaHy asicbl, KepamuHHIH
yHKUusnapbl, Man wapyawbinbifbl MEH barnbiK wapyauwbibifbiHOa maparybl Kapacmbipbiiakl.
Alma kemy kepek, kepamuH buomeduuuHada, miHOIK UHXeHepusda, buoniacmukada, MoKbiMa
bylibiMOapbl, bUOKOMMO3UMMepP XoHe KypblnbiC Mamepuarndapbl 6HOipicmepiHoe KeHiHeH
KondaHbinadel. byn makanada KepamuHHiH (bU3UKalbIK XOHe XUMUSI/IbIK Kacuemmepi MeH
apmbIKWhbIIbIKMapbl, COHbIH iwiHOe, 6uonozusnblK bIObipaybl, MexaHukanblk Kabinemmepi,
memrnepamypa pexumiHe me3simMOiniai XoHe Xblly emkisaiwumiai KepcemineeH. KepamuH
audponudambiH apmypni 8dicmepdi KondaHa ombIpbIf, XyH, wawl, KycmapObiH KayblpCblHOaphl
cuskmbel  epmypni  wukidammapOaH cuHme3ddeyze 6onadbl. KepamuH 2udponusambiH
cuHmes0elimiH MaHbI30bl 8dicmiH bipi — akcmpakyus adici 6osbin mabbinadbl. dkempakyus 8dici
bipHewe mypee ©beriHedi: MoOMbIFy XoHe mombiKCbid3daHy, CcoHOal-aK b6y XapbifibiCbIMEH
aKcmpakyus a0ici KeH KondaHbicKka ue. fanbimdap apackiHOa Mas wapyauwbifbifbl KandblKmapbiHaH
anbiHFaH kKepamuHOi MeOuyuHarblK Makcamma 3epmmey KbI3bIfyWblrblfbl apmkaH, COHbIH
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HamuxxeciHOe dapi-dapmek xabbiHOapbl MeH marnubiKkmap apacbkiHOa anfaukbl UHHO8AUUSIIbIK
JKaHanelikmap natida 6050b1. *KaHyapnapdbiH KandbiKmapbiHaH alibiHFaH KepamuH 6uonoausisibiK
XoHe 6uomamepuanobiKk KondaHy YWwiH nepcriekmusanbli besiceHdi 6buomornekyna 607bin
mabebinadel. KepamuHHiH maburambiHa 6alnaHbicmbl b6epemiH epekwe Kacuemmepi
CuHmMemukariblK Mamepuasndapdbl 6uooausinbiK bidbipalimeiH 6uomamepuandapmeH anmacmsipy
MyMKiHOieiH 6epedi, byn azpoeHepKacinmik keweHAepdiH xasrbl SKOHOMUKaChIHbIH MYUbIK UUKITIH
JKakcapma anaoksil.
TytiH ce3dep: KepamuH, XyH, buornonumep, 2uGposuU3, aKybl3, a—KkepamuH, S—KepamuH.

Kipicne

AJam3aTTblH 9KOHOMUKanbIK 4amybl, Oykin anem 6orbiHLWa XanblKTbiH XahaHAbIK ThIFbI3AbIFb
XoHe ypbaHm3auma man wapyalbibiFbIHbIH, XYH4I, TepiHi eHaeyadiH oHe OHbIMEH GannaHbICTbI
eHOey cananapblHblH, COHAaW-aK aybln LWwapyalwbifbifbiMeH Tikenen 6annaHbiCTbl Kenbip
KbI3MeTTepaiH ynfatobiHa okengi. XKbin canbiH XahaHablk XKyH eHAIpiCi KepaTUH LUMKI3aTbIHbIH
KangblKTapblH XKOKFa aKenegi, ocbinanwa KepatuHaenreH kangblkrapablH XUHanyblH apTThipagbl
[1]. Man kangblKTapbiHbIH XUHaNyblH GongbipMay anHanManbl GMOSKOHOMUKara biknarn eTeTiH
KanablkTapabl 6ackapy >onaapblH XaHAaHAabIpY MAEACHIH Tyablpaabl.

Confbl xbingapbl KazakctaHga 30 MblH TOHHara XyblK XKyH eHgipineai, Tek KasakcTaHHbIH
¥n1TblK Kacinkepnep nanaTacbiHbiH, gepekTepi 6onbiHwa 2022 xbinbl pecnybnukaga bl canbiH
450 ToHHa MakTa, 25-37 TOHHa XYH XeHe 7,5 MrH Tepi eHaipineai, onap kepatMHaepaiH opacaH 30p
pecypcTtapbl 6onbin caHanagbl. bipak G6apnblk ganbliH 6HIMHIH 95%-bl MMNopTTanaabl, eNTKeHi
Wwukisat ic xysiHoe engenmengi. 2021 xbinbl 36 TOHHA XYH XWHAsbIN, OHblH 15 MblH TOHHacChHI
xonbingbl [2]. KyHHiH, wamameH 43% eHOoenmenai xeHe xofanagpl [2], coHaan-aK epTey apkbinbl
Xomblnagbl, HOTWXKECIHOE KepaTWUH pecypcTapbl >KOfamnbin KaHa KoMMangbl, COHbIMEH KaTap
OEeHcaynblkka KayinTi aypynapgbl Tyablpagbl XXOHe KopluaraH OpTaHblH eneyni 9KONorusnbik
npobriemanapbiHa akenegi. Ocbinanwa, xaHyapnapgaH anblHaTblH KepaTUHAI LWKUKI3aTTbIH, PeniH,
KacueTTepiH XeHe KonAaHblfyblH 3epTTey pecypcTapibl YHEMOEeyAe XXoHe KoplLuaraH opTaHblH
nacTaHyblH asanTyga e3ekTiniriH aHblkTanabl. KypambiHOoa kepaTvH Gap wukisaT KanablKTapbiH
MOIEKYNAPNbIK AEHrenre Kagere xapaTtyablH aybiCybl OMIPLLEH XX8He YHeMAi Hycka 60nybl MyMKiH,
ocbinavwa exgenreH 6Guononumepnep Man LwapyawbibifblHAH ThIC  Kongadbinagbl. byn
KepaTuHAEenreH KanablkTapAblH KYHAbIbIFbIH apTThipaabl, KanablkTapablH KYHbIH apTThipaabl XXeHe
arHanmarnbl 6M03KOHOMMKA OaFbiThiHAA KanablkTapabl TYpakTbl 6ackapyabl kKamTamachI3 eTefi.

Man wapyawbinbifblHaH KepaTuHi 6ap LWMKI3aTTblH, HEri3ri kesi — KOW, €LLUKi XyHi XoHe
KyCTapAblH KayblpCbliHOApbIHAH anbliHFaH kepatuHaep 6onbin Taboinagbl. 2017 xbingad 2020 xbinfFa
aewiHri kesenge KasakctaH PecnybnukacbiHblH 6apnbik eHiprnepiHae MangblH, Xanmnbl CaHbl
KepceTinreH (

Kecte 1 — ¥NTTblK 3KOHOMMKA MWHWUCTPAIriHIH cTatucTukacbliHa carkec KP  6apnbik
eHipnepiHgeri Man MeH KyctapablH caHbl

Kbin Kol MeH eLuki, MblH 6ac KycTap, miH. 6ac

2017 179471 37,8

2018 18 329,0 39,9

2019 18 699,1 44,3

2020 19 155,7 45,0

cevikec, Man ecimi apbip keneci XbinfFa opta ecenneH 2,3% Kypanabl.

KepatnH — Buononumep, COHbIMEH KaTap ap Typhi emipnik cananapgarbl eHiMaepai xacay
YWiH akybl3 MeH OuomaTepuangblH kesi. KocmeTuka xoHe apmaueBTUKagarbl KepaTUHHIH
KyKaTTanFaH MaHbI3gblbifblHAH 6acka, KepaTWH LWKKi3aTbl ThIHAWTKbIW, OMOOTLIH, GMOAKTUBTI
nenTuaTep eHAipicinge, MeguuuHaga, TiHOIK WHXeHepuaga, coHAan-ak man asblfblH eHaipyae
kongaHbinagbl (
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KepamuxHiH maburamma mapariybl. ABTopnap [3] KepaTWHHIH ken Merwepi >KoFapbl
Martepuan Ty3eTiH KacueTTepre ne ekeHiH, ornapabl 94eTTe KyC LapyallbifbiFfblHOa TacTanaTbiH
TayblK KayblpCblHOApblHAH anyfa OGonaTblHbIH aTan eTTi. Man kangblKTapblH KanWTa eHaey
MaTepuanablH XXofapbl KacneTTepi 6ap Herisri akybl3 60nbin TabbinaTbiH KEpaTUHAI anyfa MyMKiHAIK
Oepegai. >KyHHiH KypaMbiHa KipeTiH KepaTuH akybl3bl a30T Ke3i XXeHe MukpoOTap ywiH pH petTeriwi
peTiHae kbIameT eTedi. KepatnH 6ap WmMKi3aTTbiH Kypambl MEH KacueTTepiH 3epTTey KangbiKTapabl
KanTa eHaeyre xxoHe arpoeHepKacCinTiK KelenaepaiH anHanmManbsl LUMKAiHIH Xannbl 9KOHOMUKaCbIH
XakcapTyFa MyMKiHAik 6epegi.
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CypeT 1-Man lapyallbifblfbl KanablKTapblHAH KepaTuH LUKKI3aTbIH NanganaHa OTblpbIn
TEXHOJTOTUATNbIK npou,eCTep,qi KonaaHy cxemMachbl

JKyHHIH wamameH 90-95% kepaTvHHeH Typagbl. ABTopriap [4] KepaTuHHIH Kypaeni
AMUHKBIWKBINALIK Kypambl 6ap eKeHiH, SFHU aprMHUH, CEPWH, NPOSWH, FMUUMH, NEWUMH, BanwH,
TPEOHWH, rnyTamaT, acnaptat 6ap gen xabapnangbl. KepaTuH KypamblHAafFbl MerLwepi eH Xofapbl
— UWCTMH aMWHKbIWKbINbl, on 5% kypangbl. KepaTvH KypambliHOa Mefiepi €H TeMeH
aMUHKbILWKbINAap — TMMCTUAWH, NU3WH, METUOHUH Gonbin Tabbinaasbl.

XKyHai peHTreHaik 3epTTey HOTWXKECIHAE KepaTWHHIH eKi Herisri Typi aHblkTanabl (Owu6kal
HeBepHas ccblika 3aKnagKu.— O XXKoHe -kepaTmHaep. a-kepatuHaep GenTtapan a-cnvpanbgapabiy |-
TMNTi XaHe |lI-TunTi akybl3 Kblwkbln Tid3bekTepiHeH Typaabl, onap Tisbekapanblk 6avinaHbicTap
apKbinbl y3apThiFaH cnvpanbdpbl XINTepai Kypanabl XXaHe onapAblH apacbiHga GyparnfaH niwiHre
ne.

KEPATUHJEP

Y

a-[abedefg]n or B-[GXG]n

OH

NHz~~—
(0]
bypanran /><H
Yp &

criupayibaap |

S
H
Ao~ NeH

OH

CypeT 2 — Tabufu akybl3 — kepaTuH

Makanaga a-kepatMHaep CYTKOpeKTinepae, *kaHyapnapdblH, XyHiHAe, TysKTapbiHAa XaHe
Mymri3gepiHae Kui KesgeceTiHi kepcetinreH [5]. B-kepaTuHAep o-cnvpanbhapablH peTTenreH
KypblibiIMaapblHaH, coHhar-akK nonmnenTuaTi aursar TisdekTepi 6ap petrenmereH (-napakrapgaH
Typagbl, ocbinania B-kepatnHgepai a-kepatuHaepre kaparaHga 6epik gen atayra 6onagbl. Taybik
KayblpCblHOApbIHAAFbl KabblplakTapablH apacbiHAa oOpHanackaH anMaepMuUcTe KesgeceTiH a-
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KepaTuH 3aNUTENWIA XacylanapblHblH, MexaHuKanblK 6epikTiriHe, onapablH »XabbICKaKTbifblHA XaHe
co3blfly kesiHge MiliHiHiH e3repyiHe ayan 6epepgi. KepiciHwe, GaybipbiMEH >Xopfanaylubinap
KaOblpLwhbIKTapblHAaFbl [B-KepaTuH LeKTeyni co3binmanbl G6onbin Tabbinagbl, COHbIMeH Gipre
anTapnbikTan MUkpobuonoruanbik Tesimainik neH rmapodobTbiNbIKTLI kKepceTeai aHe TaburatTa
KOpFaHbIC KbIBMETIH aTkapagbl.
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KepamuxHiH kacuemmepi. AsTopnap [6] »kaHyapnapdblH >kaHama eHiMOepiHeH arblHFaH
KonnareHgi, anacTuHgi XaHe kepaTuHai 6enicy xXeHe KongaHy MyMKIHOIKTEpiH aTan eTTi, onapAblH
apacblHAarbl yKcacTblKTap MEH anbipMallbInbIKTapAabl atan kepceTTi. byn TanwbIKTbl akybi3gap o-
cnupanb TypiHAE Xannbl cynpamMonekynanbik KypbinbiMFa ne, Oyn mMexaHukanblK kacuettep MeH
dyHKLMOHaNObINbIKKa ToH Heridri dhakTopbl 6onbin Tabbinagbl. byn akybizgap eTe nepcnekTuBanbik
OvoakTuBTI NnenTnaTepai Wweirapa anagbl [7]. KepaTtuH, KonnareH aHe anacTuHHIH a-cnupanbsgapbl
kebik, aMynbcus xaHe BuomaTteprangap CUSKTbl KONNOUATLIK XKynenepai Kypyra MyMKiHAiK 6epeai.
Ocbinanwa, astopniap [6] Man wapyawbinbifbl MeH 6anblk LapyallbifbiFbl KangblKTapblHaH
anblHFaH CYTKOPEKTINepAiH KepaTuHi MeH KonnareHi 4api-A9pMeK XeTKi3yLi peareHT peTiHae XoHe
remocTaTuKanblK XXaHe apanapabl emaenTtiH 6uomaTtepunan peTiHae kebipek Hasap aygapaTtbiHbIH
aTan kepceTegi. byn akybizgap ete nepcnektTuBanblk 6UOAKTUBTI NenTuaTEpAi WhbiFapa anagsbl.

ABTopnap [8] kepaTuHHIH U3MKanblK XOHE XUMMUAMbIK KacueTTepiHe CyheHe OTbIpbi,
Aonipek antcak, KyKipT Kypambl GOMbIHLLA KEPATUH XXYMCaK >XaHe KaTTbl 6onbin GeniHeTiHiH aTan
KeTTi. 2KyMcak kepaTuH KypamblHAAQ KYKIpTTiH Merwepi TeMeH (<3 macca.% ), TepiHiH mymisgi
kabaTblHOA XWi Kesgecedi, an KaTTbl KepaTUMHHIH KypamblHAA KyKIipT menwepi xofapbl (>3%
mMacca.%). IWwki xxeHe Monekynaapanblk Aucynbduarti, rmapodobTel 6arinaHbIcTap, COHbIMEH KaTap
cyTeri keHe WoOHAblK OGannaHbiCTapablH, O0nybl KepaTUHre >XOfFapbl CO3bly KacuMeTTepiH,
KaTTbUbIKTbLl, epiMeyLUinikTi, jhepMeHTaTUBTI NN3NCKE TOIIMAINIKTI XKaHEe >KOfFapbl TYPaKTbINbIKTbI
Oepegi.

Makanaga kepaTWHHIH KacueTTepi MeH TaburaTbl cunattanfaH. OHblH KonnareHHeH
amblpMallbINbiFbl —  KepaTuUH  AeHaTypauusaCbiHbIH  KOFapbl  TemnepaTypacbiHa  (6anky
Temneparypachkl > 215°C) 6annaHbICTbl TEPMUANBIK OHOEYre Te3iMai, CyFa Te3iMi )koHe a3 CbIHFbIL
ekeHi Oankanabl. KepaTuH KocbIMLLA XUMUSNbIK, uU3nKanblk Hemece epMeHTaTUBTI Kpocc-
GannaHbICTbIPFbILLTAPCHI3 KYPAENi nepapxmsanblk KypblnibiIMaapFa e3A4iriHeH xuHany kabinetiHe ne

[9].

ABTopnap [10] kepaTWHHIH MexaHuKarnblK KacueTTepi bififangaHy O9pexeciMeH Tikenen
GannaHbICTbl €KEHiH aTan KepceTTi, OUTKEHi Cy MeH binFanabinblk G6EepiKTiKTi, KaTTbINbIKTbl XaHe
ThIFbI3ObLIKTEI TOMeHaeTedi. byn kepatvH KypambliHOafbl a-cnupanbfa 6annaHbICTbl, 0N CO3blfFaH
Kesge katTbl gedopmaumsanaHagbl. Ocbinanmwa, MexaHuKanblK COo3blfly KesiHOe KepaTuH
Morekynanapbel gedopmauuanadagbl, 6WTKEHI TMOpneHreH kepaTuHaepae WKemainik aptagbl.
AsTopnap [10] con kesge opTypni canbiCTbipMarnbl bifiFangbifblkka HerisgenreH cosblny KesiHge
KepaTuHi 6ap wwukizaTTbiH OedopMaunsa KUCLIKTaApbiH 3epTTen, cunattadbl. KepaTuHHIH Kbiny
eTkisriwTiri ecentenreH, on 0,19 BT-m™* K1, [lereHMeH, KepaTuH XyHre, Lallka, kayblpCbiHFa KoHe
T.6. YLWIiH XbINy OKLWaynarbil TOCKaybln peTiHae KbidaMeT eTei. Lal, XXyH CUAKTbl KepaTuHaenrex
Xyrenep Tipi opraHnamMaep YLWiH eH KyHObl by OKLWaynarbiTapbl 6omnbin Tabbinaabl, 6NTKEHI
onapablH TaburaTbl KypAaeni KypbinbiMaapra ue.

AsTopnap [11] kepaTuUH Monekynanapbl eTe anyaH Typni ekeHiH atan eTTi. CyTKkopekTinepae
KepaTuH anuTenuin ynnanapbeiHaa Tapanagbl. byriHri kyHi agamga 28 |-TunTi KepaTuH reHi xxeHe 26
lI-TvnTi redi Tabbingbl. TiHOepAiH TypiHe 6anaHbICTbl KEpaTMHAEPAIH epekLLEe 3KCnpeccus ynrinepi
0ap, Mbicanbl uUMTOKEpATUH 4 xoeHe 13 eHewWTiH WbIpbIlWThl kKabaTblHOa opHanacagbl, an
umToKkepaTuH 8 xxaHe 18 kagimri anutenunge nokanusaumsinadagpl, umtokepaTuH 1 xeHe 10 TepiHiH
©asanbabl kKabaTtbiHOa cuHTEe3deneai, uMtokepaTuH 3 xoHe 12 kKalbiKTbIH anuTenuiiHge 6onagbl.
AnampapablH aF3acblHOa KepaTuH SKCnpeccust 3aHabINbIKTapbl HEridiHeH peTTeneai. bansiktap MeH
CYTKOpEKTINepaiH kepaTnH akybl3gapbl agaMmMeH canbICTbipFaHaa Kenbip anbipmallbinblKTapra ne.
BanbiKTblH KepaTuH akybi3gapbl aNMTENUIN ynnanapbiHga Tapanagbl, COHbIMEH KaTap LUeMipLueK
XacywanapblHga XaHe KaHka OynwbikeTTepiHge cuHTesgeneni. byn kepaTtuHHiH 6anbikTapaarbl
TiHOepre Tapanybl eTe Kypaeni ekeHiH ganengengi. Xofapblga aTtanfaH TiHaepaeH 6acka,
TaHKanapnblk 3aT — KepatuHaep banbikTapaarbl Tepi WoipbiwbiHAa 6onagel. ABTopnap [11] 6anbik
KepaTuHOepi >Kofapblga artanfFaH Tepi LWbIpbllWbiHAAFb KEWBip MUKpoopraHusaMmaepre Kapcbl
KOpFaHbIC areHTTepi peTiHae apeKkeT eTedi AereH runoTtesaHbl yebiHabl. 'MnoTesa Takifugu rubripes
dyry 6anbifbiHa Tekcepingi. AWbITKbICH peTiHge Saccharomyces cerevisiae MUKpoopraHuamaep
nanganadbingbl. HoTuxeciHae Tepi WhbIpbIWbIHAAFEI KepaTUHAEP allblTKbIHbl ycTan, epiMenTiH
TYWipLWIiKTEp Ty3e anaTtbiHAbIFbl aHbIKTanabl.

AsTopnap [11] man kangblKTapblHaH anblHFAaH KepaTUHHEH (OTOMONMMEpPIIEHreH
rmgporenbaepaiH apTblKWbINbIKTapblH atan eTTi. PoTononMMeprieHreH KepaTuH rugporengepi xeHe
PGLa rugporenbaepi aHTMOMOTUKTEPre Te3iMAiniKTi KO xaHe MHMeKUNSanbIK Xapanapabl emaeyai
XakcapTy ywiH kongadbinagbl. dotononumepnenreH K31-PGLa rugporenbgepi gopire Tesimgi
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OakTepuanapgaH XyKTblpblfifaH xapanapgbl eMAENTIH KaHe >XaKCbl OMoymnneciMainik kacmeTTepin
KepceTeTiH Konawnnel em peTiHae a3iprneHa.

Makanaga [12] kepaTuHHIH KeH TapanfaH yHKumanapbiHbiH 6ipi OHbIH MexaHuKanblk
GepikTiri 6onbin Tabbinagpl, 0N CbipTTaH KaTTbl COKKbNapFa TeTten 6epe anagbl. KepaTuHHiH Gyn
YHKUMACHIH ipi kapa manablH KepaTMHOENreH XynenepiHeH kepyre 6onagbl. Ipi kapa mangpiy
MbIcanblHAA XblfKbinapAblH TySK Kabblpracbl KepaTUHOLMUTTEP Aen atanaTbiH eni XacywanapaaH
Typaabl. KepaTuHoumtTep kannbiHa kenyre Gewnim, Gipak kenTtereH COKKblnapgaH amaH Kanybl
MymKiH. Ocbinaniwa 0yn dyHKumMs xorFapbl 6epikTiri 6ap kepaTuH HeridiHaeri buomarepnangapabl
Xacayfa MyMKiHAik ©6epegi.

AsTopnap [13] agam af3acblHOafbl KepaTWHHIH, KbI3MeTi OHbl TiHOIK WHXeHepus MeH
pereHepaTuBTi MeavuMHaga 3epTTeyre >XoHe KomnaaHyFa MyMKiHAIK 6epeTiHiH artan eTTi.
YKaHyapnapgaH anblHaTblH KepaTuUH MeauumnHaaa MaHbI3abl pen atkapaabl XXeHe OHbIH Xapanapabl
TaHy YLWiH Kongaubinybl 3eptrengi. On xacywanapabl 6ekiTy kabineTtiHe ne nenumH-acnaprtar-
BanuH (LDV), rmnytamat-acnaptat-cepuH (EDS), apruHuH-rnmumn-acnaptat (RGD) 6annaHbictapbl
apkpinbl Giperen xacywanblk 6annaHbiC KacneTTepiH kepceteni. KepaTuH HerisiHaeri nneHkanap
MEH rugporenbaep TabwuFn XOHE CUMHTEeTUKanblK nonumeprniepmeH OBipikTipinreH apanapgbl
eMAeunTiH kacueTTepre ne [14].

Kepamurdi katima eHOey. Makanaga [15] kepaTuHAi eHOeyre epekwe Hasap aydapbingbl.
Onap ICSE — nesgik kaTanynbTTiH OYMeH apbiny MNPOUECIH XXaHyapriapAblH KyHi, KycTapablH,
KayblpCblHOAPbl CUSIKTbI KepaTuHi Bap WukKi3aTThl eHaeyaiH 6acrtankbl Ke3eHi eKeHiH XoHe anabliH-
ana eHaeyae TWiMai ekeHiH atan eTTi, Oyn ipi gerpagaumnachi3 eH TypakTbl Man KanablKTapblH XKOKfFa
Kemekrecea,.

Makanaga [16] kasipri 3amaHga kongadbinatelH by Xapbinbicel (SE — Steam Explosion)
KYPbUTFbIIApbIH  XKaHe onapablH, Man KanablKTapblH, COHbIH ilWiHAe »>KaHyaprapAblH KYHi,
KayblpCblHOAPbI, TYSKTapbl MEH CYMEKTEpPiHiH KepaTMHAENreH KangblKTapblH KanTa eHaeyae
KongaHbiyblH Xyneni Typae kapactolpbuiraH. by Xapbinbickl (SE — Steam Explosion)
TEXHOMNOMUACKI XXOFapbl 6HAEY AspeXXeciHe KON XeTKi3y XXeHe xaHyapnapgaH anblHaTbliH XaHama
eHimaepai 6uokayincia xowabl kKamTaMachl3 eTy YLWiH Man KangblKTapblH CyMbINTyablH "xacbin"
cTpaTernsicel peTiHOe nanganadblinybl MYMKIH Aen aHbikTangbl. 9geTtte, by >XapbinbiChbl
TEXHONOMUACHI MaTepuangap YLiH XKofapbl KbicbiMabl 6y MeH TemnepaTypatbl (110-260°C, 0,04-5
Mlla) kamTamacbi3 eTe anagpl. Atan anTkaHga, matepuangapabl by >KapbinbiCbl KypblffFbiCbiHA
XYKTEFEHHEH KeWiH, Matepuvangap Ies3ge »XapbiUibic namga OGonFaHFa OeuriH CblHaK Ke3eHiHae
(yakbiTka ToTen 6epy) Xofapbl Temnepatypafa (KbiCbiMFa GannaHbICTbl yCTay) Ylblpangbl.
Temnepatypa MeH KyTy yakbITbl OCbl NPOLIECTIH, €Ki Heridri napameTpi 6onfFaHbIMEH, XeTingipinrex
By XapbInbiCbl KypbinifbinapbiHbIH 4aMybIMEH XapblSbIC KyaTbIHbIH, ThifbI3Ablfbl A€M aTanaTtbiH XaHa
napamMmeTp YCbIHbINAbI XOHEe aHbIKTangbl.

AsTopnap ga [10] kepaTuHAi kanWTa enaeydi e 3eptredi. KepaTtuHgi apTypni agictepai
KongaHa oTbIpbif, >KYH, LWall, KycTapAblH KayblpCblHAApPbl CUSKTbI SpTYpfi LIukKizaTTapaaH
cuHTesgeyre 6onagbl. AKCTpakums apici BipHewe Typre GeniHeni: TOTbIFYy X8HE TOTbIKCbI34aHy,
coHAan-ak by xapbInbICbIMEH XXOfapblAa KOPCETINreH aKCTPaKUnA. AnblHFaH KEpaTUH OHbl 3epTTeyre
XoHe MeguuMHanblk 3epTTeynepre KenTereH fanbiMAapablH, Kbl3bIFyLWbINbIKTapblH - apTThipAbl,
COHbIH HOTWXeCiHAEe, KOCMeTMKa, [9pi-O9pMeK abblHbl >XoHe TanwblKTap VLWiH anfaLkpl
WHHOBaUUANbIK XXaHanbliKTap anbiHAbI.

TayblKk KaybIpCblHbIHA yrbTpagbliObicneH eHaeyaiH oaiciH aeTopnap [17] 3epTtTeqi.
YnbTpaablObICTbIH, KayblpCblH KEpaTUHIHIH TepMuanblK TypakTbibiFbiHa acepi TGA agicimeH
TangaHabl. ©HAey yakbiTbl WKKI TayblK KaybIPCbIHBIMEH CanbICTbipFaHAa yNbTpaablObICTbIK KyaTka
€MecC, KepaTMHHIH canMarblH XXOFanTyFa ankblH 9Cep eTeTiHiH KepceTTi. YNbTpaablObICTbIH y3aK acep
€Tyi KepaTuH TanlwbIKTapbIHbIH, biablpayblHa XaHe agucynbduaTi 6annaHbiCTapablH, a3atobliHa biknan
eTyi MyMkiH, ©Oyn canbicTbipmanbl TypAe Hawap TepMusnblK TypaKTbifbIKka —oKenegi.
YnbTpagblObICTbIK  KyaTTblH ~ ©3repyiMeH  apTypni  yirinep  apacbiHga  avWTapribiKTan
anblpMaLlbIbIKTap aHblKTanfFaH xok, Tek 600 BT xarganbiHAa KepaTuH canmarblH anTapribikTam
XOFanTTbl, 6yNn Xofapbl XeniMaey binFanabifblfbIHbIH HOTWXECH 60Mybl MyMKIH [17].

KepamuHdi any. Astopnap [18] uoHAbIK cyhblkTbikTbl [PSmMIim]HSO. (rmapocynbdar 1-
nponuncynbdo-3-MeTUnNMMnEo30nmMin) nanganadbin, agamMm LwWwallbl MEH KyC KayblpCblHAapblHaH
MUKPOTOSKbIHABI CaYNeneHy apKblibl KepaTuUH rMAPONN3iH Xyprisai.
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Mmpponuagiy, oHTamnbl waptrapbl [PSmMIimJHSO, KoHueHTpauuscel — 2  Monb/n,
MUKPOTOSKbIHObLI COyNneneHy yakbiTbl 3 caF, XXYHHIH, KaTTbl XXoHe CyWblK (haszanapblHblH NOHObIK
CYMbIKTbIKKA KaTbliHackl 1:10, MuKpoTonKeIHAbI KyaTbl 300 BT, HOTWXECIHAE XKYHHIH, COHFbI Taponunai
98% - gaH acTtbl. MloHAbIK CYyMbIKTBIKTBIH iCiHY acepi [PSmim]HSO, xxaHe 3epTTeyre 6aninaHbICTbI
Dacka KnHeTukanblk npouectep 3eptrengi. [LacTypni KyLwWwTi KblWKbIN4AH anblHFaH rmaponusaTtrapapl
WOHAbIK CYMbIKTBIKTBI KONAaHy apkbinbl anblHFaH rugponunsaT eHiMIMEH canbICTbIpy XKyprisingi.
Ocbinanwa ruaponunsain >xofapbl AdpexeciHe Kon xeTkidyre 6onagbl. CoHaan-ak, a4ic 9KONornanbIk
Tasa, 9KOHOMMKarbIK TYPFbldaH ap3aH XeHe Tuimai.

KepamuxHeH akybi3 arny. Makanaga [19] akybizgap ofapbl KbiCbIMAbl MMKPOTOSKbIHAbI
TEXHOMNOMMSIMEH XXoeHe TaFaMmAblK KblLKbINgapMeH KON XXYHIHEH any apKblfbl KepaTUHHEH anblHFaHbI
aTtan ertinreH. HoTmxeciHae KOMAbIH XXYHIHEH anblHFaH KepaTuH KypamblHOafbl akybl3ablH (86%),
AMUHKBILKbINAbI uucTenHHiH (8,8r/100r) xoaHe anemeHTap ceneHHiH (0,29 MKr/r) menweprik nanbi3bl
MeH canmarbl Typanbl ManiMeTTep anblHAObl. 3epTTey KepceTKeHOeW KOW JKYHIHEeH ariblHFaH
KepaTuHAi Tamak eHepkacibiHOe MaNCbI3 XoHe KeMipCyCbl3 AMeTanblK akybl3 peTiHae KonaaHyra
6onagpl [20].

Kepamurdi kondaHy. YXyHHEH arnblHFaH KepaTuH KanablkTapbl ken kKabbipranbl KeMIpTEKTI
HaHOTYTIKWIENEPMEH, HaHOIMUHOEPMEH X8He uennono3a HaHodunbprnepiMeH HbliFanTbINFaH
XOfFapbl OYyHKUMOHaNAbl KOMNO3NLUAIbIK TOKbIMA TanLbIKTapbl CUSIKTbI 3KOSOTMAbIK Ta3a KepaTuH
HeriiHgeri matepvangapgbl eHgipyre >kapamgbl 6onybl MyMKiH [7]. MyHaam maTepuangapdpl
KonaaHyablH aneyeTTi OafbITTapbl Xxapanapabl emaeyre apHanfaH buomaTtepuangap canacbiHaa
[15], KypbInbIC XoHe TiHAK nHXeHepuaaa [9], buonnacTuka, nictepai CiHipeTiH Tokbima Gyrbimaaps,
cy3yre apHasnfaH TOokbiMa OyibiMaapbl [19], paybinFa  TesiMai waTblp CUSIKTBI  KYPbISbIC
MaTepuangapbliH canyfa XeHe eHfipyre apHanfaH GUMOKOMMO3UTTEP, apamMLlenTepMeH Kypecyre
apHanfaH arpoTeKkCTUrbaep XoHe T.6. KapacTbIpbirfFaH.

CynbaT reHTaMmmumMHgi aHTUOMOTMKTEP MEH TIMNeTiH anbrmMHaTTbl AuManbaerngTeH
XacasnfaH MonMBMHUMA COWPTI KeweHi 6ap kepaTuH »kakTaybl TiHAOIK MHXEHepusi canacbiHOa
Xapanapabl eMaey xxeHe fapi-AspMeKkTepai XKeTkKidy Kypanbl peTiHge KongaHyabl TanTbl, COHbIMEH
katap nepcrnektuBanbl HaTwxenep kepceTTi [19]. AgamHbiH  WalblHAAFbl  KepaTuH,
kapbokcumeTtunuennonosa (KMLU) xeHe kKnMHOaMuuMHHEH anblHFaH OakTepusiFa Kapcbl Xapa
TaHfbIWbl 6akTepusanapablH 6CyiH Texeyre acep eTyi MyMKiH ekeHiH kepceTTi [23]. XKyH kepaTuHiHiH,
nonumepney xeHe o3iH-03i KypacThlpy kabineti 6ap. byn kabineTtep e3 keseriHge KepaTuUHA,
TiHOepaOiH pereHepauuscbiHOa KEHIHEH KonaaHyFa MyMKiHAOIK 6epegi, ogaH nneHkanap, ryokanap
XOHe ruagporenbgep TypiHOe opTypni dopmanap xacangbl [8]. KepatmH maTtepuanbiHbiH
ovonornanblk  biablpaybl  OBMONOrMANbIK KOMMNOHEHTTEPMEH 6©3apa apeKkeTTecyderi MaHpl3abl
napametp 6onbin Tabbinagbl, enWTKeHi Oyn OHbIH bigblpay KabineTiH aHbikTangbl. KepatuH
MaTtepuarbiHbIH in Vivo XXoHe CalKeciHLLe in vitro wrammaap eciHainepiHii biabipay kabineTi oHbl
TIHOIK UHXEeHepuaOa KeHiHeH KongaHyra MyMKiHAik 6epeadi. MyHoan matepuan peTiHoe KepaTuH
nneHKanapbiH KongaHy Manbi3gbl [21]. TpuncnuHMeH emaey kesiHge kepaTtuH nieHKacblHbIH, 6asy
aerpagaumsicbl aHbikTangbl. KepaTuHHIH gerpagaumysicbiHbiH, TOMEH XblNiAamablfbiHa 6annaHbICThbI
KepaTuH nrneHkanapbl TiHOepP MeH MyLlenepai kannbiHa KenTipy YWiH TiHAIK uHXeHepusga eTte
konamnel gereH 6omkam 6ap. CoHgan-ak, kepatuHge gucynbuaTi 6arnaHbiCTapdblH, XofFapbl
GonybiHa 6annaHbICTbl OHbIH, TOMEH KOHLEeHTpauuaaa rmgponunsre 6enim ekeHairi aHbiktanabl [22].
TiHOiK MHXeHepusigarbl kepaTuH OuomartepuanbiH 3epTTey KesiHAe KepaTWHHIH MexaHuKarbIK
kabinetTepi aHblkTanabl. KepaTuHHiH apTypni Gnomatepmnangapbl KbiCy, KaTTbifblK, ceprimMginik
XoHe co3blny BepikTiri cusakTbl BipHele MexaHuKanblk kKacueTTepai kepceTTi [24]. KeyekTi kepaTuH
nneHKacbl ©3iHiH, co3blny 6epikTiriH, co3binyblH XaHe KOHr cepnimainik mogyniH kepceTTi. KepaTtunH
nneHkacol GipHelle peT KbICy KesiHae XaKebl TYPaKTbIbIKTbI )XaHe benTapan pH xafganbiHga cyna
KanTbiMAbl iCiHyAi kepceTTi. KepaTuH rugporeni oHblH, MexaHuKarnblk OepiKTiri KonnareHHeH XeTi ece
Ken ekeHiH kepceTTi [8].

KepaTtuHgi GnononnmenepaeH >xacanfaH nreHkanap kasipri Tanga 6ykin esnemge Hasap
aygapabl. TaframgapAblH canacbliH Cakray YLWiH, cakray Meps3iMiH y3apTy YLWiH 3KOMNOrusasnbIK
Konannbl Guomatepuan peTiHae kepaTuHai nneHkanap anbiHabl [24]. ABTopnap [25] eT, xemictep
MEH KOKeHiCTep, COHAan-aK CyT eHiMAepi CUAKTbl TaFaMmaapabl opay KesiHae mMar WwapyallblribliFbIHaH
anblHaTbIH XKaHaMa eHiMAepre HerisgenreH nneHkanapAblH cunatramanapbl MeH KomndaHblnybl
Tankelnadgbl. OnapablH 3epTTeyi boKblHWAa, buononMMmepnepaeH anblHFaH KepaTuHAi NneHkanap
KopLLaraH opTaja Tes3 blablpalTbIH, S3KONOrMsnbIK Taza 6onbin Tabbinagbl.
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FanbimgapablH COHFbI OH  XKbiNAafbl >KyMbICTapbl TandaHfaHbliH 6iny eTe MaHbI3abl.
TaburaTTa LWhLIFY TeriHeH anblHFaH KepaTuHai 3epTTeydiH OenceHai TEHAEHUMACHI  alKblH
Gankanagbl. »XaHyapnapaaH anblHaTblH Kanablk XXoHe XaHama eHiMAEepAEH anblHFaH KepaTuHaep
BGuonoruaneik KocbiMLanap MeH buomaTteprangapra apHanfaH eTe 6encenai buomonekynanapabiy
nepcnekTnBanbl TOObI 60nbIin Tabbinagbl. KepatnHHiK TaburatbiHa 6annaHbICTbl epeKLLE KacueTTepi
CUHTETMKanNblK MaTepuangapgbl agam  yYWiH  Kayincia keHe O6uonorusanblk  blAblPanTbIH
MaTepuangapfa aybICTblpy MyMKiHAINH 6epeai. COHbIMEH KaTap EKiHWINIK WuKi3aTTbl, AFHU Man
Lapyalblnblfbl KanablKTapblH KanTa eHaey XaHama eHiMHIH, KyHObIMbIFbIH apTThipabl.

ArpoeHepKacinTik KelwleHOepaiH TYMbIK LMKIIHIH >Kannbl 3KOHOMMKACbIH >KakcapTaTblH,
BGuonornanblK biAblpanTbiH KACUETIMEH epeKLUENneHEeTIiH KepaTuH CUHTETUKanNbIK MaTtepuangapably
OpHbIHa agam3arT YLWiH ynnecimai buomartepuangap anyfa MyMkiHairiH 6epegi.
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CBOWUCTBA U NPUMEHEHUE KEPATUHA N3 OTXO40B XXUBOTHOBOACTBA
(0o630pHas cTtaTbA)

AHHOmMauyussi. B cmambe  npedocmaenieH  0630p  numepamypbl  ceolicme
KepamuHocodepxauwieao Cbipbsi U3 0Mx0008 XueomHoeodcmea cpedu uccriedoeaHuUU y4eHbIX 3a
nocrnieGHUe decssmunemusi U rloKa3aHa eaxkHas pofib KepamuHa U 6enkoe O0rs pasfiuyHbIX
obnacmel npumeHeHus. B daHHom 0630pe paccmampugaromcs cocmae U murbl KepamuHa,
cepbl  NPUMEHeHUsi, YHKUUU KepamuHa, pacrpocmpaHeHuss 6 xueomHosodcmee U
pbibosodcmee. BaxHo omMmemumb 4MO KepamuH WUPOKO rfpumMeHsemcsi 8 buomeduyuHe,
mkaHeeoUl uHxeHepuu, 6uornacmuke, O0ns npouzgodcmea meKkcmuss, 6UOKOMIo3umos, 8
cmpoumernscmee U Apou3sodcmee CcmMpPoUmMeribHbix Mamepuanos. B daHHOU cmambe
onucklgaromcsi usuyeckue U XUuMu4Yyeckue ceolicmea U packpbligaromcsi rpeumywiecmesa
KepamuHa, makue KakK buopa3nacaeMocmb, MexaHu4yeckKue crocobHocmu, ycmou4ueocms
memrepamypHbIM  pexumaM U merionpoeodHocmb. KepamuHoebili  2udponu3zam MOXHO
CUHmMe3uposampe U3 pPasHO20 CbIpbs, MaKux Kak wWepcmb, 60/I0Chbl, epo nmul, UCMOMb3ys
pasnuyHble Memo0obl: MEMOOOM IKCMpaKyuuU OKUCIIUMESIbHOU U 80CCMaHO8UMESIbHOU, a makK xe
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3KCMpaKkyuu rnaposbiM 83pbI8OM. DKCmpazupo8aHHbIl KepamuH rMpou3eest nosbIueHHbIU UHmMepec
015 e20 u3y4yeHus1 u uccredosaHusi 8 MEOUUUHCKUX UerisiX, a MOoYHee nepeble UHHO8aUUOHHbIe
OMKPbIMUS MoJsly4eHbl 8 obsiacmu KOCMemukKu, MoKpbimuu O fieKapcme U 80J10KOH. KepamuH,
userniedyeHHbIli U3  0mxodoe8  XKUBOMHO20  rpoucxoxdeHus,  npedcmasnsaom  cobol
MHo200bewarowyrw akmusHyro buomornekyrny O0Onsi  buorioeudeckux U buomamepuaribHbIX
npumeHeHul. UcknoyumerbHble ceolicmea, komopbiMu obnadaem kepamuH riepedarom 8 cusly
ceoell Mnpupodbl, OMKPbLIBAIOM B03MOXHOCMbL 3aMeHbl CUHMEeMmMUYeCKUX Mamepuasios Ha
buomamepuarsnbl bonee cosmecmumbie Onsl 4Yerogeka U buopasnazaeMbeiMu, 4MO MOXem
yry<quwums obuyro 3KOHOMUKY 3aMKHYMO20 YUKIa ag2porpoMbIUIEHHbIX KOMITIIEKCOS.

Knroyeeble crioea: kepamuH, wepcme, buornonumep, 2udponus, 6esioK, a-kepamuH, 3—
KepamuH.
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PROPERTIES AND APPLICATIONS OF KERATIN FROM THE WASTE
OF ANIMAL-FARMING
(review article)

The study aims to provide a modern overview of the properties of keratin-containing raw
materials from animal waste among the research scientists over the past decades and to show the
important role of keratin in science. This review examines the composition and types of keratin, the
scope of application, the functions of keratin, distribution in animal husbandry and fish farming, as
well as in mammals. It is important to note that keratin is widely used in biomedicine, tissue
engineering, bioplastics, textiles, biocomposites in construction and building materials. This article
reveals the physical and chemical properties and advantages of keratin, such as biodegradability,
mechanical abilities, resistance to temperature conditions and thermal conductivity. Keratin can be
synthesized from different raw materials, such as wool, hair, bird feathers, using different methods.
The extraction method can be of several types: oxidative and reducing, as well as extraction by
steam explosion. Extracted keratin has generated increased interest for its study and research for
medical purposes, or rather the first innovative discoveries were made among cosmetics, coatings
for medicines and fibers. Keratin extracted from animal waste represents a promising active
biomolecule for biological and biomaterial applications. The exceptional properties that keratin
transmits by virtue of its nature open up the possibility of replacing synthetic materials with
biomaterials more compatible with humans and biodegradable, which can improve the overall
economy of the closed cycle of agro-industrial complexes.

Key words: keratin, wool, biopolymer, hydrolysis, protein, a-keratin, S-keratin.
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KYKIPTKbILWKbINObl OPTALA Fe(ll) — Fe(lll) <RED-OX» XXYUECIH KOJNAAHY APKbIJbl
XUMUATDIK TOK KO3IHIH KAJbINTACYbIH 3EPTTEY

AHOamna: SHepausi cakmay mexHos02usinapbiHbIH apackiHOa arbiHObI akKyMyrsimopiap
epekwe kKeHin 6enyee nalbik 6onbin mabbinadel. OnaplbiH XYMbIC MPUHUUNMeEPI aybicriasbl
garieHmmi UOHOapObl KondaHyra HezizoernzeH. Kbiwkbin epimiHOinepde Fe(ll)/Fe(lll) «red — ox»
)KyUeciH KondaHy apkblfibl XUMUSITIbIK MOK KO3IiH )acay XoHe mys3ificeH 3/1eKmp Ko3rayuwbl Kyw
(OKK) neHn Kbicka mylbikmanrad mokmbid (KTT) MoHiH uoHOapdbiH KOHUEHmMpauusiCbiHa
batinaHbicmel aHbiKmay. JkcriepumMeHmmep epachum 3nekmpodmapbiHbiH apacbiH0a mya3ifneeH
OKK xxoHe KTT moHOepiH ernwey adiciMeH Xypeai3indi. KOHObIpFbl 31ekmodmeblK KeHicmikmepi
beniHeeH anekmponusepOeH, amrepMmemp, 80/bMMemp XoHe epaghum 3srnekmpodmapbiHaH
KypanfaH. Jnekmponum pemiHoe KbiwkblndaHFaH memip (Il) xoeHe memip (Ill) cynbscpammapsi
Korni0aHblrifaH. AnekmpodmbiK KeHicmikmepi aHuUoHUmMmMmI membpaHameH beriHeeH
anekmponusepde KeHicmikmiH 6ipiH memip (Il) cynbcbamei, an ekiHwiciH — memip (1) cynbgpamei
epimiHdicimeH monmebipraH Ke30e, epachum snekmpoOmapsbiHbiH apacbiHOa OKK natida 6onadsbi.
Fpagpum anekmpodmapbiH CbiIMMeH XxarFaraHOa, BipiHwWi anekmpodmeiK keHicmikme mewmip (1)
mombiraldbl, an eKkiHwi keHicmikme memip (I1) mombikcbizdaHaobl. XumMusinibiK MoK Ke3i Kypbinadsbl.
Tewmip (Il) koHUeHmpauyusiceiH 1-40 2/n apanbifbiHOa e32epmkeHde, memip (Ill) KoHyeHmpayusicbl
20 2/n 6onraHda nomeHuuan mepic moHOep Xakka birbicadbl. Temip (Ill) koHueHmpayusics 1 a/n
6onraHda nomeHyuan 509 mB Kypaca, 40 a/n-0e — 475 mB. Tewmip (lI) mypakmsi 6onraH ke3oe Fe(lll)
KOCy — riomeHyuan MaHiH OHFa Xblimkbimyra okeneldi. OcbinapObiH HomuxeciHoe KK xoHe KTT
MoHAepiHiH apmybi 6alikanadsbil.

TyliH ce3dep: mewmip (I) — memip (Ill) uoHOapbl, anekmp Ko3fayuwlbl Kyw, KbiCKa
myUbIKmarsiFaH Mok, arrekmponum, epaghum, 3reKmpoo.

Kipicne

Kasba KemipcyTek OTbIHOAPbIHbIH, XeTicneywiniri MeH KoplLuaraH opTaHblH flacTaHybIHbIH
KyLetoiHe 6annaHbICTbl XXen MeH KyH SHEepPrusiCbl CUSKTbI XXaHapTbiNaTblH SHEPrust ke3aepiHe KeH
Hasap aygapeinyga [1]. Kasipri yakelTta anemik kaxeTTinikrepre 6annaHbICThbl, acipece gamblFaH
XoHe AamyLubl engepae aNeKTp SHEPrusCbiH eHAipyaiH kasba oTbiHAAPbI CUSIKTbI A3CTYPAi KO34epiH
XaHa OGanamanbl ke3gepre aybICTblpy KaxeTTinikrepi TybliHaayaa. OcbiFaH opan  apTypni
9HepreTuKanblK TEXHONOrMsINAapAbl Xacan wbiFapy, AambiTy kaxeT [2]. Ocbl makcatta GipkaTap
akkymynaTopnap kacay, onapabl KypacTolpraHga 6acka kaHa anemMeHTTepdi  Hemece
KocbInbICTapAbl nNanganaHy — >XuUHaKTanfaH XUMUAIbIK SHEPrusiHbl XXofFapbl TUIMAIMIKNEH XoHe
KopluaraH opTafa 3usHObl rasgapdbl LublifapMacTaH, 3MeKTp SHepruscbiHa anHangbipyra Kon
XeTKidyre MyMKiHAIK 6epeTiHi aHblK [3]. QHeprusaHbl TUiIMAi cakTay — kanTa KanmnblHa KeneTiH 3Heprus
KesdepiHe kewydiH, kinTi 6onbin Tabbinagbl [4]. Ananga, XaHapTbinaTblH TOK Ke34epiHiH
TYpPaKkCbI3ablFbl MEH Kypaeninirive GannaHbICTbl 3NEKTP XyWeciHOe 3Heprusiibl BipKenki >xaHe
Kayincia Typae eTki3y apTypni kMbiHAbIKTap Tyabipaabl [5]. Con cebenteH, Byn maceneHi weLwly yLiH
3HeprusiHbl cakTayablH ap3aH, KapananbiM, XXaHa TEXHOMNOMMANAapbIH XXacay KaxeT. OpTypni aHeprus
XUHaKTaylWbl TexHonorvsanapblH, apacbiHOa afbliHObl  akKyMynaTopriapAblH  KYMbIC  icTey
NPUHUMNTEPI KEHiHEH 3epTTenyae. OWTKEHi, afblHAbl TOK Ke34epiHiH epekwenikrepi — anekTp
CbIbIMAbINbIFBIMEH KaTap OHbIH 3MEKTP KyaTTbifblfbiFbIHbIH, KAyincCi3aik AeHreniHiH, )koFapbl 6onybl.
CoHbIMEH KaTap, akkyMynaTopriapablH TOK ©TKi3riwTiriHe KOMbIaTbIH HEri3ri TanantapblHbIH Bipi —
ANEKTPOXUMUANBIK  TYpPakTbINbIK.  AKKYMyNaTopAbl 3apsaray XeHe paspsagray KesiHge, Tok
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KabblnaarbllTap TOTbIFY-TOTBIKCbI34aHy OpTacbliHa 3NEKTPOXMMUANbIK Tesimai 6onybl kepek [6].
KentereH 3epTTeywinep afbiHObl OaTtapesnap YWiH XaHa TOTbIFY-TOTbIKCbI3AAHY XyWeci MeH
opraHuKanblk >xaHe GemnopraHukanblk Xynenepai 3eptreyai konfa anfad [7]. Bipkatap fbinbimm
eHbektepae — XxuHoOH [8], BuonoreH [9] xeHe eHasnH TyblHAbINAPbl CUAKTbI OpraHuMKanbIK
KOCbINbICTap TOTbIFY-TOTbIKCbI3AaHY XXYNeCiHAe OTKi3y XbingaMAblfbl XXOFapbl ANEeKTPONUT peTiHae
KongaHblniFaH. KypambiHOa XVMHOH Gap Cynbl anekTponuTTepre HerisgenreH afblHAbl TOTbIFy-
TOTbIKCbI3gaHy 6aTtapesnapbl, Xyneni Typae kanta eHaeneTiH SaHeprus caktay kesdiHe avHanfaH [10].
[ereHmeH, cy-opraHukanblk afbliHObl GaTapesnap kenbip kypgeni macenenepre Tan Gonyga.
Mbicanbl, onapablH, Herisrinepi — opraHukanbIK KOCbINbICTApAbIH TYPaKTbbIFbIHbIH TOMeH 60nybl.
An, kepiciHwe, ©OenopraHukanblk afbiHObl ©OaTapesanap ©3iHiH KOofapbl TYpaKTbifblFbl MEH
NOHAApPbIHbIH XOfapbl epirilwTiriHe GannaHbICTbl ke3re Tycyae. KentereH 6eriopraHnkansik afbIHAbI
akkymynaTopnapAblH apacbiHa TeMip-XpoM, MbIpbIW-TEMIP, TEMip-MapraHel akkymynstopriapbl
Genrini [11]. Tafbl 6ip MakanaHblH [12] aBTOprapbl afbliHAbl aKyMMyNnATopAa KondaHbinaTbiH
aneKkTpoATapablH TyYpiHe, TaburaTbiHa Ha3ap aygapraH. MaceneH, onapabiH 3epTTeynepi 6ombiHWa
anekTpoATapFa KoWbinaTblH HEri3ri Tanantap MblHanap: SNeKTPOXMMUuAnbIK 6enceHainiri, anekTp
OTKI3riwTiri, KorpKeTiMAiniri, KongaHbiNnaTblH 3aTTapdblH, KOPPO3UAnbIK TYpakTbiblFbl. [paduT
ANEKTPOATTaPbIHbIH OCbl TananTapfFa can KeneTiHi KepceTinreH.

AFbIHOBI aKKyMynaTOprapfFa apHarnfaH fbifibiMM Makananapga apTyphi «red — ox» xynenep
KongaHbIiFaH, onapAablH 63iH4iK epekLlenikTepi »xoHe apThIKLWbIbIKTapbl MEH KeMmLuiniktepi 6ap.

Bi3aiH, XXYMbICbIMbI3AbIH MakcaTbl: KYKipTKbILWKbIALI epiTiHAINepae TOTbIFy-TOThIKCbI3gaHy
Fe(ll) — Fe(lll) «red — ox» »yMeciH KongaHy apkbliibl XUMUANbLIK TOK KO3iH Xacay XeHe OCbl ke3fe
ANEKTP KO3FayLbl KYLU NEH KbICKa TYMbIKTarnfaH TOKTbIH Ty3iny 3aHAblfbIKTapblH aHbIKTay.

3epTTey aaicTepi

3epTTeynepai Xypridy ywiH apHarbl KOHOIPFbI )KUHANAbI, OHbIH NpYHUMNMangbl cxemachl 1
cypeTTe KepceTinreH. KoHObIpFbl SMEKTPONUTTIK KEHICTiKTepi aHMOHUTTI mMembpaHameH (MA)
GeniHreH anektponuaepaeH, mynbtumeTp (UT171A), rpadut anektpoabiHaH (99,9 %) kypanagabl.
AnekTponut peTiHae Temip (1) xaHe Temip (lll) cynbdaTTapbIHbIH epiTiHAINepi nangananbingbl.

KepceTinreH koHablpFbiga (1-cypeT) anekTp kosfaywbl kywneH (IKK) Kbicka TymblkTanFaH
ToKTbIH, (KTT) mMaHaepiH enwey 6binan icke acblpbinagbl: 7 xaHe 8 KinTTi axblpaTy apKblfbl €Ki
3AneKTpon apacbiHaa opHanacTblipbinFad BonbTMeTpMmeH (V) OKK enweyre 6onagbl. An 7-KinTTi
axkblpaTbin, 8-KiNTTi KOCkaHAa, eki anekTpoa apanbifbiHaarbl KTT enweHeai. 8 — KiNTTi axbipaThin,
7-kinTTi  KOCkaHAa, TOK ke3iH (9) kKongaHbin, JneKkTPoATbIK  KEHICTIKTepaiH  ekeyiHae
opHanacTblpbliifaH rpaduT 3neKTPOATapbl  apKbiflbl  AneKkTponu3epgeri Temip  MOHAAPbIH
TOTLIKTbIPYFa HEMeCe TOThIKCbI3gaHablpyFa 6onagbl.

9 7
——®

1 — anekTponuaep, 2 — aHMOHUTTI MeMbpaHa, 3,4 — rpacuT anekTpoaTapsl, 5 — Temip (Il) cynbdaTbIHbIH
epiTiHgici, 6 — Temip (lll) cynbdaTbIHbIH epiTiHAici, 7, 8 — Ti30eKTi KocaTbiH HEMece axbipaTaTbIH KinTTep,
9 — TOK Ke3i
Cypet 1 — Temip (Il) — Temip (Ill) ranbBaHUKanbIK aieMeHTTe 3NeKTP KO3FayLUbl KYLL XX9He KbICKa
TYMbIKTanfaH TOK MerLiepiH enweyre apHarnfaH KOHObIPFbIHBIH MPUHLMIManNabl cxeMacsl

Op OneKTPOATbIK  KEHICTIKTeri ywW >X8He eKi BaneHTTi Temip WOHAAPbIHbIH
KOHUEeHTpauuanapbiHblH apa — KaTblHACbIHbIH, rpauT 3nekTpodblHAa OpPHbIFATLIH TOTbIFY —
TOTLIKCbI3OaHy noTeHunanfa ocepiH 3eptrengi. byn 3eptreynep  2-cypeTte KepceTinreH
KOHAbIPFblAa iCKe acblpbingbl.
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| MOTEHIHOMETP

i;m |

1 — kypambiHga Fe(ll) — Fe(lll) nvoHaapbl 6ap epiTiHAI KyMbinFaH cTakaH; 2 — rpaduT anekTpoabl;
3 — XIOP-KYMICTi canbICTbipManbl aneKkTpoa; 4 — kenipLik; 5 — MarHUTTi apanacTbipfbiLL
CypeTt 2 — Fe(ll) — Fe(lll) nongapol 6ap epitiHaige rpaduT anekTpoabiHAa OPHbIKKaH «red-ox»
noteunangbl enilieyre apHanfaH KOHAbIPFbIHbIH, MPpUHLMNMaNabl cXemachl

3epTtTey HaTMXenepi
OpebneTteH KanWTbiMAbl peakums  YWiH  TOTbIFY-TOTbIKCbI3AAaHYy  3NEeKTPoATapbIHbIH
noteHuunangapbl (Eoxred ) HEPHCT TEHAEYIMEH aHbIKTANaTbIHbI Genrini:

Eoxfred = Eoox/red + (RT/n F)In(aox/ared) (1)

myHaa: E%yred — MOHOAPAOBIH CTAHAAPTTHI TOTLIFY-TOTLIKCbI3AaHy NoTeHUuuanaapsl;
Aox/@red — TOTBIKKAH >XOHE TOTbIKChI3AaHFaH MoHAapAbIH epiTiHaiAeri akTUBTINIr;
Mbicanbl, Fe3t + e - Fe?*t «red-ox» XyMecCiHiH noTeHUuarns! 2-TeHaeyMeH aHblKTanagp.

a
E%e® ke = E%e*ire?” + (RT/NF)In-L= )
Fe2+

KanbinTackaH Genrini Gip xafgangoa vHavkatopnbl rpadut anekTtpoabiHaoa Fedt — Fe?t
XymneciHge HepHCT TeHaeyiHe carikec Genrini 6ip noTeHuman opHbiFagbl. CTaHOapTThl Xafganga
OHbIH MaHi + 0.77 B TeH.

onekTponuiepdi, rpaduT  SNeKTpoAaTapbl  OpHanackaH €Ki KEeHICTINH  aHWOHWUTTI
mMembpaHameH GenreH kesge Gip KeHICTiri eki BaneHTTi Temip noHAapbl, an ekiHWi KeHIiCTir yL
BanNeHTTi TeMip noHaapbl 6ap epiTiHAINepMeH TonTbipFaHaa, rpaduT aNeKTpoATapbiHbIH, apacbiHaa
anekTp kosraywwbl kKyw (OKK) narnga 6onagbl. CTaHaapTThl Xaraanaa, Teopusanblk Typrbiaa 6yn SKK
moHi + 0.77 B-ka TeH. byn ke3ge 3-cxemana kepceTinreH ranbBaHNKanbIk Ti3dek Ty3ineai:

(-) rpagur, Fe". HoSO; M H)SO4.Fe’™ rpagym (+) (3)
|
1 — 3IeKTpO] KeHiCTiri [ 2—31eKTPO] KeHiCTiri

BipiHLWi >x8He ekiHLWWIi aneKkTpoa KeHicTikTepiHaeri rpaduT anekTpoaTapblH Gip-GipiMeH MbiC

CbIMbl apKblInbl XarnfacTtblpraHaa, GipiHwWi anekTpon KeHicTiriHae Ttemip (II) MoHOAPbIHLIH TOTbIFY
peakumsachl xypeai (4-peakums).

Fe?t —e - Fe3* (4)

an, eKiHLWi anekTpop KeHicTiriHae YL BaneHTTi TeMip MOHOAPbIHbIH TOTbIKCLI3AaHy peaKkLMschl OpbIH
anagbl (5 peakuus).
Fe3t + e - Fe?* (5)

Hemek, anekTponuseppid 6ip KeHICTiriHge TOTbIFy, an eKiHWi KeHICTIriHAe TOTbIKCbI3gaHy
peakuuanapsl opblH anafpbl. BipiHWi KeHicTikTeri rpadut anekTpoabiHaa 4-peakuunsa HaTKeciHae
OoeniHreH anekTPOH eKiHWi KeHICTiKTeri rpadput anekTpogbiHa MbIC CbiMbl (5) apkbinbl XeTin,
TOTbIKCbI3OaHy peakuusichbl icke acagbl. HoTmxeciHae KOHUEHTpaunanslk nonsapusaums HerisiHge
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XUMUANBIK TOK Kesi Tysineadi. [emek, ranbBaHukanblk kynta (3) eki XeHe yw BaneHTTi Temip
NMOHOAPbIHbIH, KOHLEHTpauusaapbiHbIH, MaHiHE BalnaHbICTbl XMMUANbIK TOK Ke3i 6enrini menwepae
3NeKTp Kosraywbl Kywke ne 6onagbl. byn kesge cynbdart nongapbl aHMOHMTTI membpaHa (MA)
apkpbinbl Bip anNeKkTpoa KEHICTIrHEH ekiHLUiciHe eTin oTbipaabl.

CoHnbimeH, Fe(ll) — Fe(lll) xyrneae TysinreH ranbBaHWKanblK 3NEMEHT XUMUSIbIK TOK KO3i
KbI3BMETIH aTKkapa anagbl.

FbInbiMK HaTMXXENepAi TanKbinay

pacut anekTpoabiHAarbl «red-ox» noTeHuumanfa kypambiHga 20 r/n yw BaneHTTi Temip
nongapbl 6ap epiTiHAire eki BaneHTTi TEMIP MOHAAPbIHbIH KOHLEHTPAUMSCbIHbIH 8cepi 3epTTengi.
3epTTey HaTwxenepi HepHCT TeHaeyiHe calikec epiTiHAINepaeri eki BaneHTTi TeMip MOHOAPbIHbIH,
KOHLEHTPaUUACHlI 6CKEH CalblH, rpadouT aNeKTpoabIHbIH NOTEHLMANbIHBIH MaHI Tepic Xakka kapawn
bifbicaTbiHbiH KepceTeai (3 cypeT). Meicanbl, Temip (lI) noHgapbiHbIH KOHUEHTpauusacel 1 r/n
OonfaHga, anekTpoAd noteHumanbiHbiH MaHi 509 MB 6onagbl, an 40 r/n 6onFaHaa 475 MB-ka TeH.

KypambiHga 20 r/n eki BaneHTTi Temip noHaapbl 6ap epiTiHAire yLw BaneHTTi TeMip MoHAapbIH
KockaHaa, HepHCT TeHaeyiHe conkec rpadouT aNeKTpoAblHbIH, «red-ox» noTeHunanbliHblH MaHi OH,
Xakka kapan bifbicagbl (4 cyperT).

10 4 .
500 . ¢ -
- *
-
L, = . . .l
= -
by -
w
=0 - - *2
.- -
- o3
[ S -+
0 —— - .
.
430 4 * -
=
v

T T T T T
m 20 30 40 50 e
L, MHH

Fe(ll) =20 r/n,t=25°C

Cypet 3 — Tewmip (lI) voHOapbIHBIH KOHLEHTPaUMACHIHbIH rpadduT aNeKTPOAbIHbIH, NOTEeHUnarnbIHa
acepi: Fe (Il), r/m:1-1;2-5;3-10;4-20;5-40

Ef my

1, MUH
Fe(l) =20 r/n,t=25°C
CypeTt 4 — Tewmip (lll) noHaapbl KOHLEHTPAUMSACBIHBIH rpadnT ANEKTPOAbIHbIH NOTEHUManbiHa
acepi, Fe (lll), r/m:1-1;2-5;3-10; 4-20; 5-40

OnekTponusepaiH eki keHicTiri ae temip (lI) xxoHe Temip (lll) noHaapbiHbIH cynbdaTTbl
epiTiHaici ©Gap oanekTponutTepMeH TonTbipbinAbl. Eki  anektpog  KeHicTiriHgeri  rpadwut
3NeKTpoATapbIHbIH apacbiHAa opHblkkaH QKK meH KTT maHaepiH enwey apbip 10 MUHYT cavibiH 1-
cypeTTe KenTipinreH KoHAbIpFbl4a icke acbipbingbl.

OnektponusepaiH  6ip  kedicTiriHe Temip (Il) Hemece Temip (lll) MoOHOAPbLIHBLIK
KOHUEeHTpauusacblH 20 r/m TypakTbl €TiN, eKiHWi KeHicTiringeri Temip MOHAAPbIHbIH
KOHLeHTpaumsnapbl e3repTinin oTtbipbin, onapabiH Fe(ll) — Fe(lll) ranbBaHvkanblk anemeHTiHAe
TysinreH QKK xaHe KTT maHaepiHe acepi 3epTTengi.

AnbiHFaH 3epTTey HaTwkenepi enweHreH QKK xxaHe KTT MaHaepi anekTponuaepain, exiHLwi
3NEeKTPOoL KEeHICTIriHaeri MoHaapAblH KOHUEeHTpauusanapbiHa 6annaHbICTbl ©3repeTiHiH kepceTTi. bip
ANeKTpon, KeHIcTiriHge TemMipgiH eki BaneHTTi MoOHA4ApbIHbIH, KOHLEHTpaumMsachl TypakTel 6onbin (20
r/n), an ekiHwi anekTpog keHicTirinaeri Temip (lll) noHAApPbIHbIH KOHLEHTPAUMSChI apTkaH CalblH,
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AMEKTP KO3fFayLUbl KyLUTIH apTa TyCeTiHAir, an yakbIT 6TKeH CalblH TOMEHOEMNTIHIH KOPCETTI. 5- aHe
6-cypeTke Hasap aydapcak, YW BaneHTTi TeMip WMOHAAPbIHbIH, KOHUEHTpaunAcbl apTkaH CaubliH
ranbBaHukanblk anemeHTTe OKK xaHe KTT mangepi eceni. Fe(lll) voHoapbIHbIH, KOHLEHTPaUUSChl
10 r/n 6onfanga 10 muHyTTa OKK MaHi 172 mV 6Gonca, 60 MuHyTTaH KeniH 128 mV, KTT maHi,
coukeciHwe, 1.85 mA »aHe 1.3 mA MaHre ne 6onagpl.

180 4

@ ke pg

v :

0 10 C[F:SH)):TH 20 40
Fe(ll) =20 r/n, H2SO4—-1,0r/n, t=25°C

Cypert 5 — Fe(ll) — Fe(lll) ranbBaHuKanbIk XXyheciHOeri anekTp Ko3fayLulbl KYLWTiH yakblT OoMbiHLWA
e3repyi xxaHe oHbIH MaHiHe Fe(lll) noHaapbIHbIH KOHLEHTPAUMACBIHBIH 9Cepi t,
MuH 1 —10; 2 — 20; 3—-30; 4 —40; 5-50; 6 — 60

2.0
18
1.&"
14

‘é 1.2

10
05 -

0.6 -

0.4

0.2

6 IID 2‘3 I':\ID 4‘5
C(Fe(III)). r'n
Fe(ll) =20 r/n, H2SO4—-1,0r/n, t=25°C

Cypert 6 — Fe(ll) — Fe(lll) ranbBaHmKanbIK )XyMeciHAeri KbiCka TyMbIKTanfaH TOKTbIH, yakblT 6oMbiHLWA
e3repyi xxaHe oHblH MaHiHe Fe(lll) noHaapbIHbIH KOHLEHTPaLMACBIHbLIH, 8cepi t,
MuH: 1 —10; 2 -20; 3—-30;4—-40;5-50; 6 — 60

byn septreynepimizge Fe(ll) — Fe(lll) ranBaHukanblk 3anemMeHTTiH 6ip KeHicTiriHae yw
BaNeHTTi TEMIp MOHOAPbIHbIH, KOHUEHTpaunAcbiH TypakTbl eTin (20 r/n), ekiHwi KeHicTiriHaeri exi
BaneHTTi WMOHAApPAblH  KOHUEHTPaUMSACbIH  ©3repTin, OHblH  ranbBaHUKamnblK  3NEeMeHTTe
kanbintacTblpbinateiH OKK xaHe KTT meHaepiHe acepi 3epTtTengi (7, 8 cyper).

E/m%

0 4‘:
C({Fedl}), rin
Fe(lll) = 20 r/n, H2SO4 - 1,0 r/n, t = 25 °C
Cypert 7 — Fe(ll) — Fe(lll) ranbBaHuKanbIk XyAeciH4eri anekTp KosfayLubl KYLWTiH yakblT 6oMbiHLWa
e3repyi xxaHe OHbIH, MaHiHe Fe(ll) noHaapbIHbIH KOHLEHTPaUUACBIHbIH, 8Cepi t, MUH:
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1-10;2-20;3-30;4—-40;5-50;6—-60

2,0
1.8
1.8
1.4

1.2 4

I mA

1.0 q
0.8 4
0.8

0.4

0.2 4

6 1ID 2I'.] EID 4IEI
C(Fe(Il)), i
Fe(lll) =20 r/n, H2SO4— 1,0 r/n, t =25 °C
CypeT 8 — Fe(ll) — Fe(lll) ranbBaHuKanblK XXyrheciHAeri Kbicka TyMbIKTanfaH TOKTbIH, yakblT 60MbIHLIA
e3repyi »xaHe OHbIH MaHiHe Fe(ll) noHaapbIHbIH KOHUEHTPaUNACBIHbIH acepi t, MuH: 1 — 10; 2 — 20;
3-30;4-40;5-50; 6 -60

OnekTpon KeHicTiriHae eki BaneHTTi TeMip MOHAAPbIHbIH, KOHLEHTPaUMAChIHbIH, ecyi HepHCT
TeHaeyi 6oMbIHLWA “red-0x” NoTeHUManablH MOHIH TepIC Xakka kapaMn biFbicTbipaabl. HoTmxkeciHae Fe
(I = Fe (Il ranBaHukanbik xy6biHbIH QKK »xaHe KTT maHaepi e3repicke ylibipanabl, AeMeK eceai.

Ocbl 3epTTenreH «red-0x» XyMeHi aFbiHObl TOK Ke3aepiHae konaaHyra 6onaapl, cebebi kasipri
KYHi onap yLwiH apTypni TvimMai xxynenep isgecTipinyae. Taburatbl 6ipaen noHaapablH KongaHbinybl
anekTponuTTepaid, Gip-6ipimeH ke3gencok apanacbkin KeTyi, con cebenTeH XMMUANbIK TOK KO3iHiH
XKYMbIC iCTeyiHe Ken HyKcaH KenTipinyi cusakTbl kayinTi npobnemanapabl Tyren xosiabl. 3epTrenrex
«red-ox» Xynege akkymynstop e3 kabineTiH xxofantnanabl. Con cebenti, Fe(ll) — Fe(lll) «red-ox»
XyObIH KONgaHFaH afblHObl ranbBaHMKanblK 3NIEMEHTTi TOK any YWiH HemMece TOK >KWMHaKTafbiw
aKKyMynaTop peTiHAe KonaaHyablH 6onaluarbl 30p.

KopbITbIHADI

KopbiTa antkaHga, anfaw pet Temip (II) — Temip (Ill) «red-ox» XymeciH xaHe rpaduT
ANEKTPOoATapbIH KONAaHy apkbifbl, 9MNEKTPOA KEHICTIKTepi aHMOHUTTI mMembpaHameH ©GeniHreH
ANeKTponua3epai nanganadbin, XUMUANbIK TOK KO3iH xacayfa OGonaTblHOaFbl aMKblH KepceTingi.
onekTponu3epdiH,  opbip  KeHicTikTepiHgeri  apTypni BaneHTTi  TeMip  MOHAAPbIHbIH
KOHUeHTpaumsnapblHblH e3repyiHiH, QKK oHe KTT maHgepiHe acepi 3epttengi. Ontumangbl
xargavga, Fe (Il) — Fe (lll) «red-ox» xymneci 6ap 6ip ranbBaHukanblk XybblHbIH 160 MB-TeH aca
9NEeKTp Ko3faylwbl Kywke ue 6onaTbiHAbIFbl aHblKkTangbl. Byn HeTwxenepai KyH XaHe »Xen
9NEeKTpoCTaHuuANapbiMeH anblHFAH TOKTapAbl ©Te Ken Mernwepae XuHakrayra kabinetri,
CbIbIMAbINbIFbl ©Te XOFapbl afblHObl TOK KO34epiH (aKKyMynSaToOp) KacayFa KongaHyfFa yCblHyFa
oonapgbl.
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WCCNEAOBAHUE NMPOLIECCA ®OPMUPOBAHUA XUMUYECKOIO UCTOYHUKA TOKA B
«RED-OX» CUCTEME Fe(ll) - Fe(lll) B CEPHOKUCJION CPEQE

Cpedu mexHosioauu, npedHasHa4YeHHbIX Oris COXpaHeHus 3aHepauu, ocoboz2o eHUMaHUs
3acnyxuearom rpomoyHbie akkymynsamopsl. [MpuHyun delicmeusi Ux OCHO8aH Ha MPUMEHEeHUU
cucmem U3 nepeMeHHO8asrIeHMHbIX UOHO8. Llenbio pabombi sierisemcsi co30aHUe XUMUYECKO20
UCMOYHUKa moka Ha ocHose rnipumeHeHuss «red — ox» cucmembi Fe(ll)IFe(lll) u onpedenerue
3aKoHoMepHocmel ¢hopMupo8aHUsi 8ennuquH anekmpodsuxyuwed cunsi (3LC) u moka Kopomkozo
3ambikaHus (TK3) e Kucnbix pacmeopax 8 3asucumMocmu om KOHUeHmpayuu UOHOS8.
OkcriepumeHmsl  npogodsimcsi  memoodom  usmepeHuss  3LC, opmupyrowelics  Mex0Oy
epaghumosbimu  anekmpolamu u TK3. CobpaHa crnieyuasibHass ycmaHoO8Ka, cocmosiuas us3s
anekmponu3depa C  pa30esieHHbIMU  37IEKMPOOHbIMU  rpocmpaHcmeamu,  amrepmempa,
gonibmmempa u 2pagumosbix 371eKMPo008. NIEKMPONUMOoM CryXXurnu rnoOKUCIEHHbIE pacmeopbl
cynbgpamos xenesa (ll) u xenesza (lll). B anekmposnusepe, anekmpodHbie npocmpaHcmea
Komopoeao pa3denieHbl aHUOHUMo8olU MembpaHol, rpu 3arnosIHeHUU OO0OHO20 rpocmpaHcmea
cynbhamom xenesa (ll), a Opyzoeo — cynbchamom xenesa (lll) mexdy epaghumosbimu
anekmpodamu 8o3Hukaem 3/L]C. Npu co3ddaHuu KoHMakma Mexady epaghumosbiMu 3rrekmpodamu 8
rnepeom 3sIeKMpPOOHOM rpocmpaHcmee npomekaem okKucreHue xenesa (ll), a eo emopom —
goccmaHosrieHue xene3sa (Ill). @opmupyemcsi xumudeckul ucmoYyHUK moka. lNpu KoHyeHmpayuu
xenesa (lll), pasHol 20 a/n, usameHeHue KoHueHmpauuu xene3a (ll) e npedenax 1-40 e/n
criocobcmeyem cMeweHU nomeHyuarna epaghumosozo afiekmpoda 8 obriacms ompuyameribHbIX
3HaydeHud. lNpu koHueHmpauuu Fe(lll), pasHol 1 e/n1, 3Ha4eHuUe nomeHyuana cocmasssem 509 uB,
a npu 40 a/n — 475 mMB. YcmaHo8r1eHo, Ymo 8 pe3yribmame yKa3aHHbIX UsMeHeHuUU Habnodaemcsi
gospacmaHue 3LC u KT3.

Knroyeenie crnoea. uoHbl xenesa (ll) — xenesa (lll), anekmpodsuxywas cuna, Mok
KOPOMKO20 3aMbIKaHUs, 3/1IeKmpoaum, 2paghum, 351eKmpoo.
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INVESTIGATION OF THE PROCESS OF FORMATION OF A CHEMICAL CURRENT SOURCE
IN THE «RED-OX» Fe(ll) — Fe(lll) SYSTEM IN A SULFURIC ACID ENVIRONMENT

Among the technologies designed to save energy, flow-through batteries deserve special
attention. Their principle of operation is based on the use of systems of variably valent ions. The aim
of the work is to create a chemical current source based on the use of the "red — ox" Fe(ll)/Fe(lll) system
and to determine the patterns of formation of electromotive force (EMF) and short-circuit current (SCC)
in acidic solutions depending on the concentration of ions. The experiments are carried out by measuring
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the EMF formed between graphite electrodes and SCC. A special installation has been assembled,
consisting of an electrolyzer with separated electrode spaces, an ammeter, a voltmeter and graphite
electrodes. Acidified solutions of iron (I) and iron (Ill) sulfates served as the electrolyte. In an electrolyzer,
the electrode spaces of which are separated by an anionite membrane, when one space is filled with
iron (Il) sulfate and the other with iron (ll) sulfate, an EMF occurs between graphite electrodes. When
making contact between graphite electrodes, iron (ll) oxidation occurs in the first electrode space, and
iron (l1l) reduction occurs in the second. A chemical current source is being formed. At a concentration
of iron (lll) equal to 20 g/l, a change in the concentration of iron (Il) in the range of 1-40 g / | contributes
to a shift in the potential of the graphite electrode to negative values. At a concentration of Fe(lll) equal
to 1 g/l, the potential value is 509 mV, and at 40 g /| — 475 mV. At a constant concentration of iron (l1),
the addition of Fe(lll) leads to a shift in the EMF value to the right. It was found that as a result of these
changes, an increase in EMF and SCC is observed.

Key words: iron (Il) — iron (lll) ions, electromotive force, short-circuit current, electrolyte,
graphite, electrode.
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ABTOPJIAPFA APHAIFAH EPEXE

fFoinbiMn mMakana GypbiH XapusinaHbaraH XXeHe xaHanblfbl 6ap aBTOpPIbIK a3ipriemenepai,
KOpbITbIHABINAPAbl, YCbIHbICTApAbl KaMTUTbIH fbiNbIMU  3epTTEYAiH, 3KCNEepPUMEHTTIK Hemece
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AYbIP METANOAPObIH BUOTEOXUMUATBIK MUTPALIUACDHI XKOHE XXUHAKTAITYbI

AHHOmMauus: Makanada 3epmmey Homu)xesnepi KerimipinaeH.... ...
TyliH ce30ep: KopwaraH opma, buonoe, maburam,.........

Kipicne

JlaHngwadT  KOMMOHEHTTEpiHIH  buoreoxmmusanblk  KacMeTTepiH kanbinTacTeipyaa
aTMocdyeparnblk, Cy xaHe BuoreHaik kewi-koH MaHbI3abl pen atkapagbl. bapnbik Taburn cynapabiy,
iwiHge KayblH-WaWbIHOA anTapnbikTak esrepictep ©Oarkanagbl. Kappafbl anemeHTTepaiH
LIOFbIPNaHybl aya TemnepaTtypacbiHa, flacTaHy Ke3iHe KaTbICTbl Xen 6afblTbiHbIH GafbiTbiHA, 0aaH
KalbIKTbIFbIHA, Xep OepepiHe GannadbicTbl [1]. YKayblH-LWALWbIHHBIH XUMUANbIK KypamblHOAfbI
anbipMallbINbIKTap aya MaccanapbliHblH, KypAeni KosfanbiCTapblHa GannaHbiCTbl. 1-cypeTTe cy
KOMManapblHbIH My3blHAafbl ayblp MeTanaapablH Kypambl KOpCeTinreH.

Ba; 17 Sr; 25

1-cypeT — MoCKBOpeLKUI XXYWECIHIH Cy KoMManapblHbiH My3blHAA ayblp MeTangap
KypaMblHbIH Tapanybl

3epTTey HaTuxenepi

XKaHb6bip cynapbl Kypambl 6GonbiHWAa cynbdaTTbl-bukapboHaTTbl- X8He CynbdaTTbl-
xnopuari-kanbumini.  ATmMocdepaga  WaHHbIH - LWOFbipaHyblHa ~ GannaHbICTbl  onapablH
MUHepangaHybl Xofapbl. JlaHawadTTeiH aygaH OGipniriHe XayblH-LlalblHFA ecenTenreH ayblp
MeTangapablH, 6acbiMabinbiFbl KAPMEH canbiCThipFaHaa Xanbbipga (Sr, Pb, Cr, Zn, Ni) aHbIKTangpl
(1-kecTe).

1-kecte — Kap MeH xaHObipaafbl ayblp MeTangapablH Kypambl, Krira
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Ne Ayblp MeTangap Kap XKayblH

1 Pb 0,5x10® 0,2x10*

2 Cr 0,4x10°® 1,6x1073

3 V 8,5x10° —
Eckepmne *

FbinbiMKu HOTUXeNepAi Tankbinay
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BUOTEOXUMUYECKAA MUTPALINA U AKKYMYTNTALUUA TAXEIbIX METATNOB
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BIOGEOCHEMICAL MIGRATION AND ACCUMULATION HEAVY METALS

This article discusses the characteristics of the development of eco-geochemical changes in
the biosphere. Analyzed discretely, and in particular the relationship of environmental, geochemical
and ecological changes. We present the laws of development of ecological-geochemical changes in
the biosphere......

Key words:.....
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NPABUIIA ANA ABTOPOB

HayyHaa cTaTbss [JofpkHa npeactaBnATb COBOM  TEKCTOBbIM  MaTtepuan HavasnbHbIX,
NMPOMEXYTOYHbIX NN OKOHYaTENbHbIX pe3ynbTaToOB Hay4YHOro UCCneagoBaHUs, aKCnepMeHTanbHOM
WNNU  aHanUTUYECKOW  OeATEeNnbHOCTM, CcoaepXalumMi  aBTOpCkMe  pa3paboTkv,  BbIBOAbI,
pekoMeHgauuu, paHee He onybnukoBaHHble W obnagawowme HoBU3HOW. K HayyHOW cTaTtbe
OTHOCUTCH Takke paboTa, NOCBSLEHHas U3yYEHUIO U aHanu3y paHee onybrnMKoBaHHbLIX HayYHbIX
pe3ynbTaToB, CBA3aHHbIX 06LLen TemMon (0630pHas cTaTbsl), B KOTOPOW NpuBoasaTcst obobwarowwme
BbIBOAbI M peKoOMeHaaLNN.

B HayuHbIi xypHan «BecTHuk YHuBepcuteta Llakapuma. Cepusi TEXHMYECKME HAYKU»
NPUHMMAIOTCS PYKOMUCK Ha Ka3axCKOM, PYCCKOM, aHIfIMNCKOM A3blKax.

MepuogunyHoCTb XXypHana — 1 pa3 B kBapTan (4 Homepa B rof).

Cratbsi nogaetcs B anekrpoHHom dopmare (.doc, .docx, .rtf) nocpencresom 3arpysku yepes
dyHKUMOHan Beb-canTa xypHana tech.vestnik.shakarim.kz

Ona pabotel C nopTanoM  HeobOXooMMO  3aperncTpupoBatbCcsl Ha  cawnTte
tech.vestnik.shakarim.kz

Ana nyénukaumm B XXypHan NnpMHUMalTCA CTaTbM NO CrneaylowmnM HanpaBneHNsaMm:
e ABTOMaTM3aLMA U MHOOPMALMOHHBIE TEXHONOMN
e MaTemaTnyeckue n CTaTUCTUYECKNE METOAbI B UHXEHEPUUN, TEXHUKE U TEXHOMNOMMU
e MalwmnHOCTPOEHNE U MEXaHMKA
e [luweBas nHxeHepusa n GuotexHonorns
e TennosaHepreTuka
e TexHn4yeckas omamka
e XuMMyeckasi TexHomnorums

TpeboBaHusa kK ohopmMmneHuo maTepuanos
Cratbs odopmMmnsaeTcsa co cnegyowmmMmm pasmepammn nonemn: oTcTyn ot Kkpas nucta — 2,0 cm.
Kernb wpngta — 11, MeXCTPOYHbIN nHTepBan — 1,0, rapHutypa wpudTta — Arial.

CTpyKkTypa Hay4HOM CTaTbU
CTpyKkTypa Hay4HOM CTaTbM OOSMKHA BKNHOYATb Creaylowmne arieMeHTbI:

e WHpekc MPHTU (mexagyHapoOHbi pybpukaTop HayyYHO-TEXHUYECKOW WHdopmaumm) —
yKa3blBaeTCs C NeBOro Kpas cTpaHuvubl. [Ana npucsoeHus ctatee nHagekca MPHTU Heobxogmmo
ncnonb3oBaTb cant www.grnti.ru).

e (CBeaeHusa 06 aBTOpax — NULLYTCS Yepes CTPOKY MO LIEHTPY:

—  MHMUMansl 1 amunua aBTopa(-oB) ctaTbu (CHavana mHuumansl, 3atem amunms — AK.
Kanues), WpndT — NONYXUPHbIN;

— MecTo paboTbl aBTOpa(-0B) — Ha3BaHWe By3a (OpraHu3auumn), ropogaa, CTpaHsbl;

— KOHTaKTHas uHgopMauums (e-mail) aBTopa-koppecnoHaeHTa.

e HasBaHue cTaTbu (3aronoBOK) — 4epe3 CTPOKY, BbIAENAETCS MNOMNY>KUPHBbIM  LLPUGTOM,
BblpaBHMBaHWE MO UEHTpy. [OMKHO TOYHO oOTpaxaTb cogepXaHue, ObiTb KpaTkKum WU
NakoHn4YHbIM. CokpallleHne CrnoB B 3arnaBun He JONyCKaeTCs.

e AHHOTaAUMA — KpaTKOE W3NOXEHWEe OCHOBHOW CYyTU WCCNeAOBaHWW, METOAOB M OOBLEKTOB
nccnegoBaHun, Hanbonee BaXHbIX Pe3ynbTaToB, MX 3HAYUMMOCTb, HayyHas U NpakTuyeckas
LEeHHOCTb. AHHOTaUMs pasMeLlaeTcs Yepes CTPOKy Nnocrne Ha3BaHus ctatbn KypcusoM. O6bem
aHHoTauum — 150-300 cnos.

e KnouyeBble crnoBa — npegHasHadeHbl A NOMCKa CTaTbM U onpefeneHus ee npeameTHoun
obrnactu. KonmyecTBo Knto4eBbIX CrioB — 5-8, 0hopMnstoTcs KypCUBOM.

e  (OCHOBHOW TEKCT CTaTbl — Yepe3 CTPOKY:

— BBepgeHune — oTpaxeHue akTyanbHOCTY;
— Ycnosusa u MeTodbl UCCNegoBaHus;
— PesynbTaTthl UccrnegoBaHuiy;
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— OO6cyxaeHve HayYHbIX pe3ynbTaToB;
— 3aknoyeHue;
— Cnucok nutepatypbl — 0OPMASETCH Ha A3blKe HanNMcaHUs CTaTbu U Ha aHIITMNCKOM A3bIKE.

e  /Hdopmauua o puHaHcupoBaHun (Mpu Hanuyum).

e B koHUe cTaTby NpMBOAATCHA MHUUMAnbI U daMUNns, y4eHast CTeneHb, 3BaHne, Mecto paboThbl
aBTopa(-0B); Ha3BaHWe By3a (OpraHmM3aumm), ropoda, CTpaHbl; KOHTaKTHasi nHdopmaums (e-mail)
ONA KaXaoro aeBTopa; 3arnaeBve (HasBaHWe) CTaTbW; aHHOTaUMS; KroyeBble CnoBa Ha ABYX
A3bIKaX, OTIIMYNMBIX OT A3blKka CTaTbM (Ka3axCKU/PYCCKUIN, aHIMNACKUN).

O6bem maTepuanoB, Kak MpaBuIo, He OOMMKeH ObiTb MeHee 3 cTpaHuy n He Gonee 8

CTpaHuL, BKIHOYast TEKCT, PUCYHKU, Tabnuupl.

KonuyecTtBo aBTOPOB HE JOMKHO NpeBbIWAaTh 5 YenoBek.

PucyHku, kaptbl, ¢otorpacdum, Tabnuupl, OPMynbl PEKOMEHAYETCS BbINOMHATL C
MOMOLLIbIO KOMMBbIOTEPHOM TEXHWUKM U pasMeLLaTb B CTaTbe No Mepe UX ynomuHaHus. MNopsakosble
HOMepa PUCYHKOB 0003HavatoTcs apabckumm umdpamm, Ha3BaHWe pPUCYHKa NPUBOSATCA MO LEHTPY
nog pmcyHkom (PucyHok 1 — HaseaHune pucyHka).

Tabnuubl oTpaxawTca B TEKCTe CTaTbWM NOCMe MNEepBON CCbIIKM MM Ha crnepylowen
cTpaHuue. Homep n HasBaHWe Tabnuubl NPUBOASTCS C NIEBOW CTOPOHbI cTpaHuubl (Tabnvua 1 —
HassaHve T1abnuubl). B cnyyae nepeHoca Tabnuubl Ha crnefywowyl CcTpaHudy, cTtonbubl
HYMEPYIOTCA M Ha CneayroLlen CTpaHvLe C NPaBoON CTOPOHbI yKa3blBaeTCs NPOAOSHKeHne Tabnuupl
(Mpogomkenne Tabnuubl 1).

Mopsapok odpopmMmneHus nutepaTypbil:

— InuTepaTtypa pacnonaraetcs no Mepe yNnoM1UHaHWUsS B TEKCTE;

— MO TeKCTY B KBaApaTHbIX CKOBKax ykasblBaeTCsA NopsaKoBbIN HOMep paboTbl, HAa KOTOPYIO AaeTcs
CCbIfIKa;

— ochopmMneHne nuTepaTypbl 4OIMKHO NPOM3BOANTLCA B COOTBETCTBUM C TpeboBaHmamm TOCT 7.1-
2003 «Bubnunorpadudeckas 3anuncb. bubnuorpaduyeckoe onmcanmne. O6wimne TpebGoBaHUA U
npasura CoCTaBneHNs»;

— Npu opopmMIieHUM NpUCTaTENHON NUTEpaTypbl NPUBOANTE NOMHLIA NepeyYeHb aBTOPOB U34aHUSA
(6e3 op.).

Mpumepbl ochopmneHus cnucka nurepaTypbl

Cmamebs u3 nepuodu4eckozao U30aHUs:
1. AkcaptoB P.M., AnsukoB M.WN., Pacynosa C.A. MeToag KONUYEeCTBEHHOro onpegeneHuns

neykommuauHa // BectHuk KasHY. Cep. xum. — 2003. — T.1. Ne 8. — C. 40-41.

KHuea:
2. KypmykoB A.A. AHMMONPOTEKTOpPHasA W runonunuaemMumyeckasl akTMBHOCTb JleyoMU3uHa. —
Anmartbl: Bacray, 2007. — 148 c.

lMy6nukayus us mamepuarnos KoHgbepeHyuu (cemMuHapa, cumnosuyma), C6opHUKO08 mpyoos:
3. AbumynbgmHa C.T., CoigbikoBa [.E., OpasbaeBa JI.A. OyHKUMOHMPOBaAHME W pa3BUTUE
WMHpaCTPYKTYpbl caxapHoro npounssoacTsa // UHHoBauus B arpapHoM cektope KaszaxctaHa: Matep.
MexayHap. koHd. / KasHY nm. anb-®apabu. — Anmartel, 2010. — C. 10-13.

OrneKmpoHHbIU pecypc:
4. Cokonoeckun [O.B. Teopuss cuHTE3a camoOyCTaHaBMMBAKOLLMXCA KyravkoBblX MEXaHU3MOB
npmBogoB [AnekTpoH. pecypc]. — 2006. — URL: http://bookchamber.kz/stst_ 2006.htm (pata
obpaweHmsa: 12.03.2009).

Mocne npeacTaBneHUs aBTOPOM CTaTbW pedaKkums XypHara paccMaTpmuBaeT MoCTYNUBLLIYIO
paboTy B TeyeHne [OBYX Hedenb C LENbl MPOBEPKM €€ COOTBETCTBUS MNpeabsBNsSeMbiM
TpeboBaHuaM (aHTunnarmaT, oopMIeHne, peueHsnposaHme n T.4.).

B cnyyae nonoXxuTernbHOro pelleHna pefakuuun XXypHana o MpUHATUKM cTaTbu, aBToOpam
HanpaBnNsAeTCca COOTBETCTBYOLLEE COOOLLEeHe Ans nponsBeaeHns onnatbl nybnukaumm.

B cnyyae HecooTBeTCTBMSA cTaTbu TpeboBaHWsM XypHana asTopbl OyaAyT wu3BeLleHbl
COOBOLEeHNEM Ha INEKTPOHHYIO MOYTY.
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Pepakuma »ypHana caMOCTOATENbLHO HanpaBnseT nocTynuBlwyk paboTy Ha
peueH3npoBaHue. B XypHane npumeHseTca OBOMHOe crienoe peueHanpoBaHune (Double-blind
review), To eCTb KOHUAEHUNANBHO.

Pepakums >XypHana OCYyWeCTBRSeT MPOBEpPKY CTaTbW Ha Hanvyne 3anMCcTBOBaHWUA
(ncnonb3yeTcst NMUEH3MOHHOE nporpammHoe obecneveHune). OpUrMHanbHOCTb TEeKCTa LOKHa
COCTaBnATb He MeHee 75%. [Jona camMoUMTUPOBaHUS B CTaTbsX He AOSKHa npeBbiwaTb 15%.
Cratbs, He HabpaBwas HeoOGXOAMMbIA MNPOLEHT OPUrMHANbHOCTK, HanpaBnAeTCA aBToOpy Ha
nopaboTky. lNepBas 1 BTOpasi NPOBEPKM OCYLLECTBAATCA becnnaTHo, TpeTbsa npoBepka — 2000
TeHre. B cnyyae nonyyeHna oTpuuaTtenbHOro pesynbTaTa Mnocre TPeTben NPOBEPKWU, CTaTbsl He
aonyckaeTcs K nybnukaumm B XXypHane.
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BUOINEOXUMUYECKAA MUTPALINA N AKKYMYNALINA TAXKESbIX METAJTNIOB

AHHOMauus: B cmambe npusedeHbl pe3yribmameai uccriedo8aHus. ... ...
Knroyeeble cnoea: cpeda, buosoe, npupooa,.........

BBegeHune

B dopmupoBaHun GUOreoXMMMYECKMX CBOMCTB KOMMOHEHTOB NaHawadita BaXKHYK posib
urpaeT artmocdepHasi, BogHaa M OuoreHHas mwurpaumsi. VI3 Bcex npupoaHbix Boa Haumbonee
3aMeTHble U3MEHeHNsT HabngalTcs B aTMOCcdepHbIX ocagkax. KoHUeHTpaumsi aneMeHTOB B CHere
3aBUCUT OT TemnepaTypbl BO3gyxa, HanpaBfeHUs pPoO3bl BETPOB MO OTHOLUEHMIO K UCTOYHWUKY
3arpsA3HeHus, yoaneHHoCTU OT Hero, penbeda mectHocTu [1]. Pasnnuna xumudeckoro coctaBa
aTMOCdepHbIX 0CaaKkoB 06YCrOBIEHbl CIIOXHBIMY NepeMeLLeHMAMM BO3AYLWHbIX Macc. Ha pucyHke
1 oTOGpaxeHO coaepXkaHue TSKembIX MeTanmnoB BO by BOAOXPaAHUIMULL,.

Ag; 4
i Pb: 8

Ni; 4
Ba; 17 Sr; 25

PucyHok 1 — PacnpegeneHue cogepKaHus TsKenbiX MeTansioB BO b4y BOAOXPAHUINLL,
MockBOpeLIKO CUCTEMBI

MeToabl uccnegoBaHus

Pe3ynbTaTbl nccneaoBaHun

[oxaeBble BoAbl MO COCTaBy CynbdaTHO-rMApoKapboHATHO- K CynbaTHO-XNOPUOHO-
KanbumeBble. MMHepanusauusa nx Bbllle 3a CYET KOHUEeHTpauun B aTMmocdepe nbinn. BoisBneHo
npeobnagaHne TsKEmbIX MeTannoB, pacCYMTaHHbIX NPU BbiNA4EHMM HA eguHULy nnowaau
nangwadTa, B goxae (Sr, Pb, Cr, Zn, Ni) no cpaBHeHuto co cHerom (tabn. 1).
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Tabnuua 1 — CogepxxaHue TsKenblX MeTannoB B CHeEre u goxae, kr/ra

Ne Taxenble meTannbl CHer Hoxab

1 Pb 0,5x10¢ 0,2x10*

2 Cr 0,4x10° 1,6x10°

3 \Y% 8,5x10° -
lMpumeyaHue: *

OGcyxaeHue Hay4YHbIX pe3ynbTaToB

Cnucok nutepartypbl
1. KypmykoB A.A. AHMMonpoTeKkTopHas W runonunuaeMmyeckasl akTUBHOCTb fleyoMu3uMHa. —
Anmartsl: bactay, 2007. — 148 c.
2. Xpyctanesa M.A. Buoreoxumuyeckas Murpaums M akkyMynaumst TsDKenbiX MeTansos B
KOMMOHEHTax NPMPOLHbIX U aHTPOMNOreHHbIX naHawadgTos // CoopHUK Tpyaos 3-11 MexayHapoaHom
Hay4YHoW KoHdepeHumn. — . Cemen: 3g-so CI'Y nm. LWWakapuma, 2012. — Tom 1. — C. 368-373.
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AYbIP METANOAPAbIH BUOTEOXUMUANBIK MUTPALIUACHI
XKOHE XXUHAKTANYbI
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BIOGEOCHEMICAL MIGRATION AND ACCUMULATION HEAVY METALS

This article discusses the characteristics of the development of eco-geochemical changes in
the biosphere. Analyzed discretely, and in particular the relationship of environmental, geochemical
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and ecological changes. We present the laws of development of ecological-geochemical changes in
the biosphere......
Key words:.....
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RULES FOR AUTHORS

A scientific article should be a textual material of the initial, intermediate or final results of a
scientific research, experimental or analytical activity, containing author's developments,
conclusions, recommendations that have not been previously published and have novelty. A
scientific article also includes a work devoted to the study and analysis of previously published
scientific results related to a common theme (review article), which provides generalizing conclusions
and recommendations.

In the scientific journal “Bulletin of Shakarim University”. Series of technical sciences” accepts
manuscripts in Kazakh, Russian, English.

Periodicity of the journal — 1 time per quarter (4 issues per year).

The article is submitted in electronic format (.doc, .docx, .rtf) by downloading through the
functionality of the journal website tech.vestnik.shakarim.kz
To work with the portal, you need to register on the site tech.vestnik.shakarim.kz

Articles in the following areas are accepted for publication in the journal:
Automation and information technology
Mathematical and statistical methods in engineering, technique and technology
Engineering and mechanics
Manufacturing and Processing Industries
Food engineering and biotechnology
Thermal power engineering
Technical Physics
Chemical Technology

Requirements for the formalization of materials
The article is drawn up with the following margins: indent from the edge of the sheet — 2.0
cm. Font size — 11, line spacing — 1.0, typeface — Arial.

Structure of a scientific article

* ISTIR index (international scientific and technical information rubric) — indicated from the left edge
of the page. To assign an ISTIR index to an article, you need to use the site www.grnti.ru.
+ Information about the authors — written on the next line in the center

— initials and surname of the author (s) of the article (first write the initials, then the surname
— A. Kaliev), font selection — bold;

— place of work of the author(s) — the name of the university (organization), city, country;

— contact information (e-mail) of the corresponding author.
« Title of the article (title) — next line, highlighted in bold, center alignment. It should accurately reflect
the content, be short and concise. Shortening of words in the title is not allowed.
* Annotation - a summary of the main essence of research, methods and objects of research, the
most important results, their significance, scientific and practical value. The annotation is placed one
line after the title of the article in italics. The volume of the abstract is 150-300 words.
» Keywords are designed to search for an article and determine its subject area. The number of
keywords - 5-8, are written in italics.
* The main text of the article — through the line:
Introduction — a reflection of relevance;

— Conditions and methods of research;

— Research results;

— Discussion of scientific results;

— Conclusion;

—The list of references is drawn up in the language of writing the article and in English.
* Funding information (in the presence).
» At the end of the article, the initials and surname, academic degree, title, place of work of the
author(s) are given; the name of the university (organization), city, country; contact information (e-
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mail) for each author; title (heading) of the article; annotation; keywords in two languages distinct
from the language of the article (Kazakh/Russian, English).

The volume of materials, as a rule, should not be less than 3 pages and not more than 8
pages, including text, figures, tables.
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are indicated by Arabic numerals, the name of the figure is given in the center under the figure
(Figure 1 — The title of the figure).
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number and title of the table are given on the left side of the page (Table 1 — The title of the table).
If the table is transferred to the next page, the columns are numbered and on the next page, on the
right side, the continuation of the table is indicated (Continuation of table 1).

The order of registration of literature:

— literature is arranged as it is mentioned in the text;

— the text in square brackets indicates the serial number of the work to which the link is given;

— the design of the literature should be carried out in accordance with the requirements of
GOST 7.1-2003 «Bibliographic record. Bibliographic description. General requirements and rules for
drafting»;

— when preparing referenced literature, provide a complete list of the authors of the
publication (without others).
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The editorial board of the journal independently sends the received work for review.
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BIOGEOCHEMICAL MIGRATION AND ACCUMULATION HEAVY METALS

Annotation: The article presents the results of the study.......
Key words: environment, biologist, nature,.........

Introduction

Atmospheric, water, and biogenic migration plays an important role in the formation of the
biogeochemical properties of landscape components. Of all natural waters, the most noticeable
changes are observed in precipitation. The concentration of elements in the snow depends on the
air temperature, the direction of the wind rose in relation to the source of pollution, the distance from
it, and the terrain [1]. Differences in the chemical composition of precipitation are due to complex
movements of air masses. Figure 1 shows the content of heavy metals in the ice of reservoirs.

Cr; 8
Ba; 17 sr; 25
Figure 1 — Distribution of heavy metals in the ice of reservoirs of the Moskvoretskaya system

Research methods

Research results

Rain waters are sulfate-bicarbonate- and sulfate-chloride-calcium in composition. Their
mineralization is higher due to the concentration of dust in the atmosphere. The predominance of
heavy metals calculated for precipitation per unit area of the landscape was revealed in rain (Sr, Pb,
Cr, Zn, Ni) compared to snow (Table 1).

Table 1 — Content of heavy metals in snow and rain, kg/ha

Ne Heavy Metals Snow Rain

1 Pb 0,5x10° 0,2x10*

2 Cr 0,4x10° 1,6x10°3

3 V 8,5x10° -
Note: *
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