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HYUCNEHHOE MOAENNPOBAHUE U UCCIEOBAHUA BNUAHUA 3ABUBKU CBAU
HA CYLLECTBYOLUUN ®YHOAMEHT

AHHOmMauyusi: B cmambe npedcmasrieHbl pe3yribmambl YUCIEHHO20 ModesiuposaHuu U
8ubpOoMOHUMOpPUHea o uccredosaHuro 8nuUsHUS subpayuoHHo20 eo3delicmeausi 3abueku ceali Ha
cywecmsyroujue yHOameHmebI yHKUUOHUpYrOwe20 Heghmeza308020 KoMrinekca,
pacriofnioxxeHHo2o 8 e. TeHau3. Llenbto pabombl 56n5710Ck onpedesieHue HauMeHbWez20
doriycmumo20 paccmosiHusi  ycmpotlicmea 3abueku ceall UCK/IoYarouwle2o 8ubpayuoHHoe
go3delicmeue Ha c¢hyHOameHm u obecriequgarouieao be3ornacHyto JKcrislyamauur 3agoda. B
cmamee rpedcmasrieHbl pesynbmamsl subpayuoHHO20 eo3delicmeus 3abusku ceall Ha pasHbIX
paccmosiHusix om ¢yHOamMeHma, C y4emom cOobCMeEeHHbIX KorebaHul U MEeXHOI02Uu4eCcKUX
rpouyeccos, maccusHocmu ¢hyHOameHma u rp., pedyrbmamabi 8036yXOeHUs1 caMo20 2pyHMOo8020
mMaccuea Ha pasHbIX pacCmosHUSIX om UCMOYHUKa subpayuoHHo20 go3delicmeus (3abueku), a
makxe  pe3ynbmambl  YUC/IEHHO20  MOOENUPOB8aHUsi  8bIWEONUCAHHbIX  MPaKmMu4YyecKux
uccnedosarul. [ns npoeHo3a MUHUMAasIbHO O0rycmumMo20 paccmosiHuss Obirlo UCob308aHO
qucrieHHoe moderuposaHue 8 ripozpammHom Komrinekce Plxis 2D.

Knrodyeenie cnoega: ceasi, epyHm, Plaxis, cealiHbili pyHdameHm, modenuposaHue, SLT.

BBepneHune

HecdpTerasoBbin kKomMnnekc (3aBoa) pacnonoxeH B 3anagHokasaxcTaHckon obnactu B T.
TeHrna. Ha cerogHsWHUI AeHb 3aBO 3aHMMaeT 2 MeCcTo no 3anacy HedpTn 1 rasa B KasaxcraHe.
CtpoutenbctBo komnriekca 6bino 3aeepweHo B 1991 rogy, HO pacwmpeHve ero MOLLHOCTEW
NpoaomKaeTca U CerogHs.

Tak, C uenbl paclwuMpeHnMs 3aBoga BCTan BOMPOC O BO3MOXHOCTM MCMONb30BaHMUSA
3abMBHbIX CBaW, €CnvM 3TO BO3MOXHO, TO Ha KaKOM pacCTOSHUW OT YHKLMOHMPYIOLEro
KOMMnekca.

dnHammyeckoe HarpyxeHne MOAEenMpoBanocb Ha pasnuyHon rmnybuHe o 16 M, ans
aHanusa BMBpauNoOHHOro MMMynbca Ha yaareHHON NOBEePXHOCTU, UMUTUPYSA npouecc 3abuBkM No
rnybuHe (due to inhomogeneous of soil basement): 4, 8, 12 n 16 m. N'eonorn4yeckoe cTpoeHue
npeacTaBneHo Ha pac4yeTHOM CXeMe Ha pUCyHke 1.

Task 1 Task 2 Task 3 Task 4
4m depth 8m depth 12m depth 16m depth

I

= S =) Loam
: © l. Sand

3 |

Sandy loam

YA Sandy clay

X
PucyHok 1 — PacyéTHas cxema mogenupoBaHumn 3abmekn cBam
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MpeaBapuTenbHbIA pacyeT nokasar, YTO pauuoHanbHbIMU rpaHULaMn B rOPU3OHTarIbHOM
HanpaBneHun (MccnegyemMoe HarnpasfneHue pacnpocTpaHeHus Bubpauuu) Ans  AaHHbIX
rmaporeonormyeckmx ycnosusix coctaenser 80 M, MpuM Takom PacCTOAHUN BPEMS OLLYTMMOro
AnHammnyeckoro umnynbca coctaensetr 0,5 cekyHa. KOHTponbHble MNOBEPXHOCTHbIE  TOYKM
pacnonoxeHbl kaxgble 10 M OT ncTouHuka Bo3GyxaeHusa (puc. 2). Dynamic load is modelled by
input Harmonic load, described by following: F = MFsin{wt + @). The imput value of the dynamic
load, corrsponding to the driving maschine Banut 555 blow energy is 6000 kN/m?2.

Ha pucyHke 3 npencrasneHbl 3HaveHus peak particle velocity (mm/s) no mepe yganeHus ot
NCTOYHMKa BO30OYxaeHus Ha kaxable 10 M. Ha pucyHke 3a 3HadveHus peak particle velocity
(hereinafter — PPV, mm/s) no BepTukansHO ocu y (NepneHauKynsapHOn K ocu pacnpocTpaHeHus
BOJIHbI), Ha pUCyHKe 3b — Mo ropmsoHTanbHOM OocK X (OCKM pacnpocTpaHeHUs BOMHbI). M3 rpadukos
BMAHO, YTO MUWKOBblE 3HA4YeHMs1 BUOPALMOHHOIO BO3OENCTBMS (Kak MO OCU X, TaKk U Mo y) npu
3abuBke cBan npuxoauTca Ha rmybuHy ot 4 oo 8 meTpoB, UYTO 06bSACHsETCA Hanuumem 6Gonee
YNpYroro u NpoOYHOro NPOCIonka, NpeacTaBneHHOro Nec4YaHbIM rPYHTOM.
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PucyHok 2 — PacnonoxeHue yganeHHbIX OT UCTOYHMKA BO3OYXAEHUS KOHTPONbHbIX TOYEK
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PucyHok 3 — PesynbTaThl pac4eToB BUGpaLMOHHOIrO BO34ENCTBUS MO rnydnHe 3abmBku

CornacHo TpeboBaHuii DIN 4150-3 makcumanbHO AonyctMmasi CKOpoCTb Bubpauuu npu
yacTtoTe go 10y coctaBnseT 3 mm/c, cornacHo Brithish Standards Institution BS 7385 — 5 mm/c.
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CornacHo pesynbTaTam YWCNEHHOro MOAenupoBaHus, npeaeribHO AoMyCTUMbIM PacCTOAHUEM OT
OYHKLMOHMPYIOLLIErO 3aBoda A0 MecTa 3abusku cean sensetcs 35 m (BS), 40 m (DIN).

B KkayectBe KOHTPONbHOM MNPOBEPKM W aHanu3a [[OMNyCTUMOro pacCTosHWUS Obinu
npoBefeHbl MoneBble UCCNEeAOBaHUA — BUOPOMOHUTOPUHT. BUOPOMOHUTOPUHI Npoun3BoauICs
cneunanuctamm TOO «KGS» [1] BOGNM3M 3gaHns no germaparaumm BbicOkocepHucToro rasa (PU-
341 Sour gas dehydration, 62-0000-043-10-DH) B 2013 rogy.

Ona paspaboTkn nporpaMmmbl UCMbITAHUI GbINN MCMOMb30BaHbl Pe3ynbTaTbl YNCNEHHOrO
mMogenupoBaHus. VicnblTaHns npegctaBneHbl 5-10 NO3nUnAMU 3abvBKM CBalr, PacnosioOXeHHbIX Ha
pa3HoydaneHHbIX PacCTosiHMsX OT oyHOaMeHTa oObekTa nccnegoBanus (puc. 4).

Mosnumsa 1: Ha paccTosaHUM 72 M OT MUCTOYHMKA BO3OYXAeHusi, npyu 3abuBke cBan Ne 1.
CenicmogaTtumk  3admkcupoBaH Ha  dyHaameHt (P-1) TypbGokomnpeccopa. McnbiTaHus
BUOPOMOHMTOPMHIOM B no3vumm 1 HayaTbl 3a 16-17 4vacoB OO 3abuBku cBal, C LENbIO
onpeeneHns nokasartenen cobcTBeHHbIX KonebaHui (YacToTbl, aMnAUTyabl U Np.) 3aBOAaA.

Mo3snumnsa 2: Ha paccTosiHMM 58 M OT MCTOYHUKA BO3OYxaeHus, npy 3abueke cean Ne 2, a
TaKke Ha paccTosiHmM 65 M OT UCToYHMKa BO3OyXxaeHus, npu 3abmeke cBam Ne7. CericmogaTymk
ObIn 3akpenneH Ha oronoBok cBan Ne 1 ons dwmkcaumm Bubpaumii oT 3aBoga (3a 2-3 4aca go
3abuBkmM) n cobcTBEHHO OT 3abMBKM CBaN.

Mosnumna 3: Ha paccTosHuM 82 M OT UCTOYHMKA BO30OYyxaeHus, npu 3abveke cesan Ne 4, a
Takke Ha pacctoaHum 114 M OT UCTOYHUKa BO3OYxaeHus, npu 3abuske ceam Ne8. CericmogaTyumk
ObIN 3aKkpenneH Ha oronoBok cBam Ne 2.

Mo3numa 4: Ha paccTtosHum 40 M OT UCTOYHMKA BO3OYyxaeHus, npu 3abuske cBam Ne 5.
CencmopgaTumk Obin 3aKpenneH Ha oronoBok cean Ne4.,

Mo3uumsa 5: Ha paccTtosHuM 40 M OT UCTOYHKKA BO3OYXaeHWs1, npun 3abmeke cean Ne 3 u 6.
CericmogaTumk 6bin 3aKkpenseH Ha oronoBok cBam Neb.

MuHMManbHoe paccTosiHMe OT cTposierocs obbekTa (3abumBku) A0 PYHKUMOHMPYHOLLEro 3aBoaa
72 m (Mosunuwmsa 1).

Mosuuma 2
[

o osuuma 3
TP-7E/ T
TR-2

YcTaHoBKa gartyumka B no3uuuio 1

~—

YcTaHoBKa gartymka B No3uuuto 3

PucyHok 4 — BUBpoMOHUTOPUHI Ha 06bekTe HedbTerasoBoro Komnnekca TeHrns
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McTouHnkom BO30YXOeHus Bubpauumn sasnsinacb 3abueka ceanm C16-40 (16 m B OnvHy,
ceyeHmeM 40x40cm) ceaebonHbiM 06opyaoBaHnem Banut 555 ¢ maccom rmgpasnuyeckoro momnoTta
6,075 TOHH n makcumanbHou BbicoTon nageHus 1,0 m. MNpu 3abvBke cBan COCTaBMANCS akT
3abuBkn  [2-4] BubpomoHuTOopuHr  ocywectBnanca  npubopom  Profound VIBRA+, ¢
ncrnonb3oBaHnem 3D cericmogaTtymka. VIHTepBan namepeHus Bubpaumm oCyLLECTBIIANCA Kaxable 5
cekyHd. McnbitaHna BbinonHanmucb cornacHo tpeb6osanmn DIN 4150-3 [5], un Brithish Standards
Institution BS 7385 [6].

M3mepeHus xapakTepucTvk BMOpPaLMOHHOrO BO34ENCTBUSA OCYLLECTBASNUCL MO 3-M
HanpaeneHuam (nnockoctsam) X, Y, Z. lMpn aToM ocb X Oblfla OpUEHTMPOBaHa B CTOPOHY
NCTOYHMKa BO30OYxaeHus (3abuBkm cBam). Ha pucyHke 5 npencraBneHbl pedynbTaTbl UCMbITAHWNA.
Ha pucyHke 5a — nokasaHbl U3aMepeHns CKOPOCTU BUBpaLmMm No BpEMEHN NPOBEAEHUST UCTbITAHUN,
Ha pucyHke 56 — cKkopoCTb No YacTtoTe. Pe3ynbTaThl UCMbITAHUIA Takke NpeacTaBneHbl B Tabnvue
1, roe npuBefeHbl YNCNEHHbIE 3HAYEHMA MakCMMaribHbIX NokasaTenemn CKopocTu Ao 3abvBky 1 npu
3abumBKe 4N KaXaon 13 No3numii No TPEM HanpaBneHNsIM.
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PucyHok 5 — PesynbTaTtbl UCnbITaHUN BUGPOMOHUTOPUHIa

Tabnuua 1 — YnucneHHble 3HaYeHNst pe3ynbTaToB UCTbITAHUI

Pac-ne ot | CkopocTb konebaHusa oo 3abusku, CkopocTb konebaHus npu
MNoanuuns
(3a6ueKa caan Ne) MCTOYHMKA, Mm/C 3abuBke, MM/C
M X Y Z X Y z
Ne 1 (be3 3abuBkn) - 0,49 0,43 0,99 - - -
Ne 1 (TP-1) 72 0,25 0,25 0,48 0,98 0,56 1,90
Ne 2 (TP-2) 58 0,54 0,41 0,67 9,68 5,26 1,35
Ne 2 (TP-7) 62 0,69 0,89 0,12 9,55 6,72 1,25
Ne 3 (TP-4) 82 >0,10 0,15 >0,10 4,03 2,67 0,52
Ne 3 (TP-8) 114 0,27 0,21 >0,10 2,93 1,77 0,36
Ne 4 (TP-5) 40 0,48 0,83 >0,10 17,3 7,59 3,05
Ne 5 (TP-3) 40 0,47 0,61 >0,10 13,1 6,59 2,88
Ne 5 (TP-6) 40 0,54 0,61 >0,10 14,7 9,28 3,59

BubpaunoHHoe BnugHme oT 3abumBkM CcBal Ha (pPyHOAMEHT 3aBoda OTHOCUTENBbHO
HebonbLloe, B YACNEHHOM 3KBUBANeHTe 3HAYMTENbHO MEHbLUe YeM Ha rPyHTOBbIN MaccuB Mnpu
OAMHAKOBOM pacCTOAHMM OT WCTOYMHUKa BO3OyxaeHusa: z=1,9; y=0,56; x=0,98 mm/c — Ha
dyHOaMeHT 3aBoga Mpu paccTosHuM 72 M OT UCcToudHuka; z=1,25; y=6,72; x=9,55 mm/c — Ha
FPYHTOBbLIA MacCcuB MpU PacCTosHUM 65 M OT UCToYHUKA. MNMocneaHee 06bACHAETCS MaCcCUBHOCTBIO
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dyHOaMeHTHOW nnuTbl nog obopyAdoBaHWe, B pesynbTaTe raweHuss 3Heprum BuOpauMOHHbIV
apdekT Ha YHKUMOHMpPYIOLLEE COOpPYXXEeHMEe CyLLeCTBEeHHO YMeHbllaeTcd. MakcumanbHoe
BO3AENCTBUE Ha MPYHTOBLIN MaccuB Obino 3admkcmpoBaHo Ha anctaHumm 40mM OT UCTOYHMKA NpuU
3abuske cBan Ne3, 5 1 6. Bo Bcex cnyvasix MakcumarbHble 3Ha4YeHUsi CKOpocTh KonebaHum 6binu
3admKcmMpoBaHbl Npu norpyxeHmn cesan C16-40 Ha mybuHy oT 5 Ao 8 m, Takke Kak m npwu
YMCMEHHOM MOLENMPOBaHMM (4TO B CBOK ovepedb MOXeT OblTb 0O0bACHEHO 3aneraHvem Gonee
NNOTHbIX FPYHTOB).

Ha pucyHke 6 npeacTtaBneHbl pesynbTatbl BUOpauMOHHOTO BO3AENCTBUSA (CKOPOCTU
kKonebaHui) no Tpem HanpasfeHnaM C y4eTOM COOBCTBEHHbLIX KonebaHun 3aBoga un 6e3 B
3aBMCUMOCTUN OT PacCTOSHUS OT UCTOYHMKA BO3OYXOEHWS.
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PucyHok 6 — Mpadumk BNUSHNSA BUOpaLMOHHOIO BO3AENCTBUSA Ha TPYHTOBLIN MaccuB
MO PacCTOSIHMIO OT UCTOYHUKA BO3OYKaeHUA

INockonbKY MOHUTOPUHI PYHAAMEHTHOW MAUTLI NPOM3BOANICS TOSMbKO C O4HOM NO3MUNKN Ha
paccTosiHUM 72 M OT UCTOYHMKA BO3DYXAEHWs, TO ANa ApyrMx no3vuuin (B gnanasoHe ot 40 go 114
M) yyYeT MaccuMBHOCTM doyHOamMeHTa onpegeneH KocBeHHbIM nyTeM. Ecnv 3a npegenbHbIn
KpuTepun npuvHATb TpeboBaHuss DIN, 70 3abuBKy cCBan COrmacHo BUBPOMOHUTOPUHTY,
pekoMeHAyeTCs NpouM3BOAUTb Ha paccTosHuM He MeHee 80M OT CyllecTBylOLLEro 3aBofa,
cornacHo BS He meHee 70 M OT CyLlecTBYyIOLLEro 3aBoja.

[Onsa oueHkn KavecTtBa MPUMEHEHUS YMCNEHHOrO0 MOAENMPOBaHUA ANs MNPOrHo3a
BMOpaLMOHHOro BO34ENCTBUS, NPOBEAEH CPaBHUTENbHbBIA aHanu3 ¢ HaTypHbIMKU UCNbITaHuaAMKU. Ha
pUCyHKe 7 nokasaHbl pe3ynbTaThl CPAaBHEHUSA HATPYHbIX U MOAENbHbIX UCCNeSOBaHUN, U3 KOTOPbIX
OCOBEHHO BMAOHO TECHYH CBA3b pe3ynbTaToB B  HanpaesneHun Y. [lo  NonyyYeHHbIM
NONIMHOMUANbHLIM U JIOrapMPMUYECKUM OMNUCAHUAM 3aBMCUMOCTEN C MPUMEHEHWEM JIMHUIA
TpeHaa puUCyHKa 7, Ha pPUCYHKe 8 nokasaHbl YNCMNEHHbIE 3aBUCUMOCTM pe3ynbTaTOB HATYpPHbIX U
UYMCNEHHbIX UCCNEeAOBAHNN C TECHOW KOPPEenAunoHHOM cBA3bo B 95% nNO3BONANOLIMX OLEHUTb
CTeneHb CXOAMMOCTWU pe3ynbTaToB BMOPALMOHHOIO BO3OENCTBUSI MO PACCTOSHUIO OT UCTOYHUKA
Bo3OyxaeHnss no ocaMm X u y. OcobBeHHO TecHas CXOOUMOCTb pe3ynbTaToB B [AaHHbIX
reoniormyeckux ycrnoBusax Habnogaercs B guanasoHe ot 10 4o 30 MeTpoB OT MCTOYHMKA.
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PucyHok 7 — CpaBHeHue PPV ¢ paccTogHNEM (MOHUTOPUHT U YACTIEHHOE 3HaYEeHNE)
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PucyHok 8 — CpaBHeHne moHuTOopuHra PPV ¢ uncneHHbiM nokasaTtenem PPV

Ha pucyHke 9 npeacrtaBneH rpaduk, LWMPOKO  UCMOMb3YEMbIA B FEOTEXHUKE,
NMOKa3bIBaOLLNA BNUSHME BUOPALMOHHOrO BO34ENCTBUSA OT PasfmMyHbiX UCTOYHUKOB BO30YXOEHWS,
npegnoxeHHoin Dowding C.H. [7]. Ha rpadwke HaHeceHbl cpeaHecTaTUCTMYECKME pe3ynbTaTbl
npoBefeHHOro BUOPOMOHUTOPUHIA M YUCIIEHHONO MOAENUPOBaHUA (CMHA M KpacHast NUHWUA
COOTBETCTBEHHO), C BblHOCKOM TpeboBaHui DIN n BS. pamk MOXHO XxapakTepu3oBaTb Kak
pPEKOMEHOYEMbIN MNPU  OLEHKe BMOpPaUMOHHOIO BO3OEUCTBUSA npu 3abuBke cBanm npwu
CTpOUTENLCTBE 3aBOAA.

Peak particle velocity (mm/s)
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PucyHok 9 — Mpadmk BubpaumMoHHOro Bo3gencTeuns

3akntoyeHue

1. MNonyyeHHble pesynbTaTbl YUCNEHHOro MOAeNnupoBaHWsA 3abuBKM CBaWl  BMOJSIHE
pauvoHanbHbl ANs onpedeneHne npefenbHoO AONYyCTUMOro pacCcTosHuA 3abuBku cBan Ao
yHKUMOHMPYIOLLEro 3aBoga M MMelT 0cobeHHO Bonbluytd CXOOUMMOCTb C  HaTypHbIMU
HabntogeHusamm ot 10 go 30 m.

2. YicneHHoe MopgenupoBaHuMe, Kak W HaTypHble WCCneaoBaHWs nokasamu, 4To
MakcumarnbHble 3HavyeHuss PPV npu norpyxeHun cesa C16-40 npuxoadatcs Ha rnyGuHy oT 5 go 8
M, YTO MOXeT BbITb 0ObSACHEHO 3aneraHnemM Ha AaHHon rnybuHe 6onee NNOTHbLIX FPYHTOB.

3. Pesynbtatbl MccrnegoBaHui Mokasanu, Y4TO BNUSIHME BUOPALMOHHOINO BO3AENCTBUSA Ha
cyliecTByoWmNn 06bEKT obpaTHO NPOMOPUUOHANbHO ero Macce. OTO NOATBEPKAAETCA TEM, YTO
BMOpauUMOHHOEe BnusHME OT 3abuBkM cBan Ha dyHOaMeHT 3aBoda Mo  pesynbTatam
BUOPOMOHUTOPUHIa OTHOCUTENBbHO HEBOSbLLOE, YTO OOBACHAETCS MaCCUBHOCTBIO (PyHOAMEHTHOM
nnuTel nod obopydoBaHwe, B pesynbTaTe raweHus 3dHeprm BUBpaUMOHHBLIN 3hdeKkT Ha
yHKUMOHMPYIOLLIEE COOPYXEHWE CyLeCTBEHHO YMeHbluaeTca. CornacHo BUGPOMOHUTOPUHTY
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Hanbonblwee raweHne 3SHeprum (BUOPALMOHHOIO BO3LEWCTBMS) MNPOUCXOOUT MO OCK
pacnpocTtpaHeHnsi BOfHbl (ocu Xx). MakcumanbHoe 3HayeHue CkopocTu KonebaHusi 3aBoga
3admnKCMpOBaHO B BEPTMKANIbHOM HanpasrieHun (ocu Z).

4. WccnepoBaHusa nokasanu BO3MOXHOCTb COMOCTaBUMOCTM MPOrHO3MPYeMbIX nokasaTtenem
BMOpPALMOHHOIO BO3OENCTBUS  MOSYyYEHHbIX YUCNEHHbIM MOAENUPOBaHWEM C  pearibHbIMU
nokasatensaMm HaTypHbIX ucnblTaHnin. OpgHako, Ansa 6onee TOYHOro NPOrHo3a, TOYHOM
WHTepnpeTauMm W KOPPEenAuuM  AaHHbIX  YWUCFIEHHOrOo  MOAEenupoBaHus,  Heobxoanmo
AONonHUTEeNbLHOE NpoBeaeHne BUOPOMOHUTOPUHTA.
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KONOAHbICTAFbI M¥HAUIA3 KOMIMJIEKCIHIH IPTETACTAPbLIHA KAOA KAFYQbIH ©CEPIH
HATYPAIbIK 3EPTTEY XXOHE CAHObIKTbIK MOAENBAEY

byn makanada TeHau3 KanacbiHOa opHasniackaH MyHaliza3 KOMIJIEKCIHIH ipeemacmapbiHa,
Kalanbl ipeemacmapObl KakkaHOarbl Oipin KywiHiH ocepi 3epmmenedi XoHe 3epmmey
KOpbIMbIHObIChI caHObIK ModesnibOey mypiHde kepceminzeH. 3epmmey XYMbICbIHbIH MaKcameal
)KaKblH OpHasiackaH 3ayblmmbiH KbISMEMIHIH Kayirci3 XyMmbIC icmeyiHe xoHe Kada KaFambiH
KYPbUIFbIHBIH MUHUManObl KauwbiKmbikma mybiHOaraH Oipini acepiH andbiH any. COHbIMEH Koca
Makasiada ipeemacmapdbiH KesieMi MeH MeXHO0_2USAbIK Mpouecc XoHe o3iHOIK Oipin acepiHeH
ipezemacmapra ap KawbIKmbikma Kada KaryObiH Oipirl 8CepiHiH Hemuxenepi Kepceminin omeip,
Oipin myObipywibl KypbinFbiOaH ap Kanal KawbIKmbIKma morbipakmbiH KO3fFasly Homuxenepi, oFaH
Koca XofapbiQa almsbififaH npakmukasnbiK 3epmmeynepdiH caHObiK modernbley Hamuxxenepi
KepcemineeH. MuHumandbl pykcam emifizeH KalwblKmbIKMbl aHbIKmMay ywiH caHObiKk Moderibdeydi
bardapnamarnbik Plxis 2D xylieci KordaHbInobl.

TytliH ce30ep: kada, monbipak, Plaxis, kadasbl ijpeemac, modenbdey, SLT.

R.E. Lukpanov?, D.V. Tsygulev?, I.T. Zhumadilov?
1L.N. Gumilev Eurasian National University,
010000, Republic of Kazakhstan, Nur-Sultan, Satpayev str., 2
2Shakarim University of Semey,
071412, Republic of Kazakhstan, Semey, 20 A Glinka str.
e-mail* f001.kz@mail.ru

NUMERICAL MODELING AND NATURAL RESEARCH OF THE INFLUENCE OF PILING
FILLING ON THE EXISTING BASE OF THE FUNCTIONING OIL AND GAS COMPLEX

The article presents the results of numerical modeling and vibration monitoring on the study of
the influence of the vibration effect of pile driving on the existing foundations of a functioning oil
and gas complex located in Tengiz. The aim of the work was to determine the smallest allowable
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distance of the pile driving device that excludes vibration impact on the foundation and ensures
safe operation of the plant. The article presents the results of vibration impact of pile driving at
different distances from the basement, taking into account natural vibrations and technological
processes, massiveness of the foundation, etc., the results of the excitation of the soil mass at
various distances from the source of vibration exposure (driving), as well as the results of
numerical simulation of the above described practical research. For the forecast of the minimum
allowable distance, numerical simulation was used in the Plxis 2D software package.
Key words: pile, soil, Plaxis, pile foundation, modeling, SLT
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NMPUMEHEHWSA HENPOCETEW C RESIDIAL APXI/ITEKTYPOVIVHHFI OUNbTPALIUN
MMNYJIbCHbIX LLYMOB U30BPAXEHUU

AHHOMauyusi: Helipocemu rnipedcmassisitom cobol uernoyvyku crioes Had OaHHbIMU. B xode npouecca
obyqeHuUsi kaxObili crioli U3 uenodyku «rnodbupaem» Heobxodumbie KOaghghuuyueHmbl Oisi OOCMUXEHUS
Heobxodumoeo pesyrnbmama. Memod oby4eHusi Hasbigarom MemodoM 06pamHO20 pacrpocmpaHeHus
owubku. Ha mekywul momeHm obpabomka udobpaxeHuli — oOHa u3 Hauboriee bbicmpo pa3eusaroUUXCs
obnacmeli obpabomku OaHHbIX. [aHHble u306paxkeHull nodsepaaromcss o30elicmeuro WyMo8 Ha
npomsixkeHUU npouedypbl 3axeama u nepedadyu OaHHbIX MO KaHanam cesa3u. K cuzsHany npumeHsemcs
Haubornee nodxodawul memod u3 umerowjuxcs. Takol rodxod rnoseosisiem Cyuw,eCmeeHHO [08bICUMb
Kadecmgo pabomel unbmpa, HO mpebyem JononHUMENbHbIX 8bl4UCIeHUl  Ons  rposedeHusi
demekmupoeaHusi u 8blbopa cpunbmpa. C KkaxObivM 2000M 06bem OaHHbIX U30bpaxeHuUl yeenuyueaemcs.
Takum obpasom 3adaya yOaneHusi wWymMoe C u3obpaxeHull cmaHosumbcsi ece bonee akmyasnbHou. B
rnocnedHee spemsi Habuparom romnynspHocMb Helipocemesbie Mo0Xo0bl K peweHuro 3adadu unbmpayuu
wymos. [ns obydeHUs CHOXHbIX apxumekmyp Helipocemeli ucronb3ytom 0onofiHUmesbHble 610K,
CYWecmeeHHO enusiouue Ha rokasamenu npoudgodumensHocmu. B OaHHoU pabome npednoxeHa
apxumekmypa Hetlipocemu c residual 6;10kamu, no3eonsowas ocywecmsums uIbMpPayuUio ¢ 8bICOKUMU
rokasamensiMu kayecmea U epeMeHu.

Knroyeenie cnioea: hunbmpauyus, wym, Hetipocems, residual.

[na 60pb6bl ¢ BO3AENCTBMEM LLYMOB Ha U30bpaxeHus paspaboTaHbl MOANMULMPOBAHHbIE
MeamaHHole unbTpbl [1, 2], GONbLMHCTBO U3 KOTOPbIX YCNEWHO paboTalT TONbKO B
onpeaeneHHbIX ycnosuax (MpyM 3agaHHOM ypOBHE MNAOTHOCTM LymMa W/unu onpegeneHHoM Tune
LWymMoBOro Bosgencteus). Ona 6opbbbl ¢ gaHHbIMM HegocTaTkamy 6binn co3gaHbl UAbTPLI
aganTuBHble UNbTpbl, @ Takke unbTpbl [3-7] KOMOUHMPYOLWME HECKONbKO MeTOAoB 6opbbbl C
pasHbiIMM BMAAMU LWIyMa, WMEKLWMEe BO3MOXHOCTb [OEeTeKTMpoBaTb BWA 3allyMASHOLEro
BO3gencTeus. Takum obpasom K curHany npuMeHseTcs Haubornee noaxogswnn meTton us
nmeroLwmxcsa. Takonm noaxod No3BONSiET CYLLECTBEHHO MOBbLICUTb KayecTBO paboTbl unbTpa, HO
TpebyeT OONONHUTENbHBIX BbIMMCNIEHU ANt NPOBEAEHUS OETEKTUPOBaHUSA U Bbibopa dunbTpa.
CyLLeCTBEHHbIM HEQOCTATKOM TaKXKE MOXHO CYMTATb HENIMHEWHOCTb onepaumi OeTEKTUPOBaHUSA,
YTO MPaKTUYEeCKM CBOAUT Ha HET BO3MOXHOCTb ONTUMM3aUMM anroputma ans paboTbl Ha
nporpaMMmpyembix fornyecknx nHterpanbHbix cxemax (MJINC) nnu BeKTOpHbIX NpoLleccopax.

B nocnegHee Bpems HabupaloT NOMNynsipHOCTb MeToAbl PuUbTpauumnm NOMex OCHOBAHHbIE
Ha MexaHu3max HenpoceTen [8, 9]. aHHble MeToAdbl MO3BONAKT NogobpaTbe KO3MPUUNEHTLI, NpU
KOTOpbIX GunbTpauma OyaeT ocywecTBNeHa C BbICOKMM KayeCTBOM ANs PasfMyHbIX TUMOB
3aWymneHns u  ycnoeum cbeMku. Kpome TOro, anroputmbl HerpoceTeBor 06paboTku
N300paxeHin pPeaKo BKIIYAKT CMOXHbIE C TOYKM 3pPEeHus onTumusaumm onepaumm, YTo
CYLLLECTBEHHO MOBbILIAET MX NPUBMNEKATENbHOCTb.

NMpo6Gnema 3aTyxaHus rpagmMeHTa B CIIOXHbIX CeTAX

HenpoceTtn npegctaBnsaT cobor Lenoyku croeB (onepauuin) Hag AdaHHbiMu. B xoge
npouecca obyyeHnsa Kaxgbln Cron N3 LLenoYvkn «nogbumpaet» Heobxoaumble kKO3 PULMEHTI ans
OOCTWXKeHnst Heobxogmmoro pesynbTata. MeTtog o00yyeHWss HasbiBalOT MeToaoM o6paTHOoro
pacnpoCcTpaHeHUs OLLNGKN.

He TpyaHO npuntu K BbiBO4Y, YTO 4YemM 6onblue CroeB B Henpocetu, Tem 6ornbLliero
KayecTBa npenckasaHusi BbIXOAHbIX AaHHbIX OHa no3sonsieT nobutbcs. K coxaneHuo, nmeet
MECTO TaK Ha3blBaeMbI 3PEKT pa3mMbiBaHusA rpagneHTta. B xoge obyyeHnsa rnyGokon HerpoceTu
rpagueHT «pPacTBOPSETCA», YTO MPUBOANT K HEBO3MOXHOCTUN €€ 0byunTb.

[nsa 6opbbbl ¢ Taknum acpdektamm npumensoT crion Batch Normalization [10]:

m
My = lZ‘,Xi , (1)

m iz
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o, =EZ(Xi—,ub)2 , (2)
=)
% I Tl 3)
oy +¢&
Vi=yX+ 8, (4)

Mo3xe GbINKn NpeanoxeHbl Takke Layer Normalization, a Takke Instance Normalization.

He cMmoTps Ha NONOXUTESNbHLIN 3PEKT, KOTOPLIN OKasbiBaeT HOpManusawumsi Ha nNpouecc
obyyeHns HempoceTW, CyWEeCTBEHHbIM HeOoCTaTKOM SBNSAETCS Hanuuve OOMNOSHUTENbHbIX
BbIYMCNEHWU KaK B npoLiecce obydyeHus, Tak n B npouecce paboThl (inference’a cetn).

CnepyeT Takke OTMETUTb, YTO HOpManu3auusa — CroXxHasi Mo CBOen npupoge onepauus B
TepMUHaX OeNIMMOCTM Ha HECKOSbKO BbIYMCAUTESNbHbBIX YCTPOMCTB. Knaccmyeckn oHa MOXeET ObITb
pasgeneHa TONMbKO B OOHOW U3 YeTbipeX pa3MepHOCTEN BXOAHbIX AaHHbIX. YTO He aBnaeTtcs
3P PEKTUBHBLIM NPU BblMUCNEHNAX Ha coBpeMeHHbIX GPU n CPU.

B nocnegHee Bpemsi pacnpocTpaHeHMe Mofy4valT HenWpoHHble ceTu ¢ Residual
apxutektypon [11], no3Bonsowme obecneunTb NPOXoXaeHMe rpagmeHTa B rnybokux cetax 6es
NCNONb30BaHWS TSXKENOBECHbIX C TOYKM 3PEHNSI BbIYUCIIEHUSA CNOEB HopManu3auun (puc. 1).

Y ¥
Conv 3x3 Conv 3x3

PucyHok 1 — CtpykTtypa 6nokoB ¢ Residial apxutektypon

Residial 6nokn gaBnaiTca cBoero poga 6GannacupoBaHveMm. Bbixog Takoro 6noka
BbIYMCNAETCS Kak Cymma/pasHOCTb BxOAa M Bbixoga AaHHoro 6rnoka. B obwem cnyyae gaHHbI
NpMeM MOXHO NPeACTaBUTb B BUAE MATEMATUYECKOTO YPaBHEHUS:

Y = add (Xi’ f (Xi )) ) (5)
roe X — BXO[ HeMpoCeTeBoro Crios,
Y; — BbIXO[} 3TOrO Crosi.

B pnaHHOWM cTaTbe npeanoxeH MeTon MUCNoNb30BaHWUS TakuMx cCeTen Ansi OCYLLEeCTBReHus
dunbTPaLUn NMNYIbCHBIX LLYMOB MOHOXPOMHbIX N306paXeHuH.

CtpykTypa DnCNN

DnCNN npeactaensaet cobon CBEPTOYHYH HEMPOCETb, COCTOALLYIO M3 BNIOKOB C TUMNOBOW

APXUTEKTYPOW MPEACTaBNEHHbIN Ha pUcyHKe Hwke. Kaxabih 61noK COCTOMT M3 onepauun CBEpTKN,
HOpManusaumm n aktmeauum (puc. 2).

MNoisy Image

Residual Image

Canv + ReLl)
Conwv

Conv + BN + ReLU
Conv + BN + RelU
Conv + BN + ReLU

PucyHok 2 — Ctpyktypa cetn DnCNN

CBepToYHble HEempoceTn Mnokasanu CBOK 3(PEEKTMBHOCTb B 3agadvax Knaccudukaumm,
cerMeHTauuMm wn noucka OOBLEKTOB Ha M300paXeHun B KayecTBE MeXaHu3ma BbloeneHus
XapakTepHblX 4epT obbekta. bnarogaps onepaummM CBEpPTKM C  SOPOM  OHU  MO3BONSIOT
CYLLLECTBEHHO CHM3UTb KONMYeCcTBO 0byyaeMblx NapameTpoB U B TOXe BpeMsi JOOUTHCS BbICOKOTO
kayecTBa paboThbl.

Ctpyktypa DnCNN Bkntoyaet crnou Hopmanusauum Batch Normalization B kaxgom u3
©nokoB. NockonbKy aTOT cnon hakTM4eckn HEBO3MOXHO pa3dutb ang obpaboTkm Ha HECKOMbKMX
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BbIYUCNUTENBbHbLIX YCTPOMUCTBAX, 3TO CYLLECTBEHHO CKa3blBaeTCcs Ha obLuen nponsBoaUTESNbHOCTU
anroputma.

AdpyrMm HemanoBaXKHbIM acnekToM sBnsieTca atan obyveHus HempoceTu. Ha atom artane
HOpManusaums Takke He ABNSETCS NHCOM.

O6LLEeN3BECTHO, YTO HEBO3MOXHO 0BYUNTb rNyOoKMe HEMPOCETU U3-3a SBNEHUS 3aTyXaHus
roagueHta. brnokum HopmManusauum B TOMOMOMMW  OAHHOW CeTUM  SABMASTCH  MeXaHU3MOM
obecneyeHna obydaemocTun, T.e. nogaepXKaHnst 3HA4YEHUN rpagmeHTa Ha HY)XXHOM YPOBHeE.

UccneposaHme DNCNN ¢ npumeHeHnem Residial apxutektyphbl

[na npoBepkn rmnotesbl 06 adhdheKkTMBHOCTN NpuMeHeHns Residial 6n1okoB B CBEPTOYHOM
HeMpoceTM Ana ypaneHns wyma C  um3obpaxeHusi, Obinn  nNpoBefeHbl  UCCneaoBaHWs
moanuumnposaHHo DNCNN apxuTekTypbl ¢ ncnonb3oBaHnem Residual 6riokoe — R-DnCNN (puc.
3). [lns cpaBHeHMs pe3ynbTaTthl paboThl npegcTasneHbl and cetn ¢ 5, 10 n 15 Residial 6rnokamu, a
Takke opurnHansHon DnCNN.

Takum 06pasom, B Xoae NpoBEPKM ObINN paCCMOTPEHbI Pas3fnnYHble KOHUrypaumm ceTu:

e R-DnCNN-5
e R-DnCNN-10
e R-DnCNN-15
e DnCNN

PucyHok 3 — CtpykTtypa HenpoceTn R-DnCNN

BatchNorm
Residial block

Residial block

Noise free

im age

Ana obyyeHns ucnonssosanca Hadop n3 100 nsobpaxeHu 3allyMneHHbIX UMMNYbCHbLIM

LLYMOM C NIIOTHOCTbIO 25%.

OueHke noaBepranucb KavyecTBO ydaneHus wyma (ucnonb3oBanucb MeTpukn PSNR um

SSIM), a Takke ckopocTb 06y4eHus HeripoceTu (Tabn. 1, 2, puc. 4).

O6y4eHne npoesoamnock 6e3 ucnonedosaHnd GPU, Ha CPU Intel Core i5.

Tabnuua 1 — CkopocTb 06y4eHUs1 HEMPOCETH

ApxuteTtypa Bpemsi 06y4eHnss ogHon 3noxu, ¢ Bpems ogHoro wara
DnCNN
R-DNCNN 5 4578 2
R-DnCNN 10 8472 5
R-DNCNN 15 12367 7

Tabnuua 2 — PesynbTatbl paboTtel R-DNnCNN

ApxuTekTypa PSNR SSIM
DnCNN 33.39084211 0.9643057
R-DNCNN 5 35.4369947 0.989852675
R-DNCNN 10 36.02321303 0.980563554
R-DNCNN 15 36.24062496 0.982867092
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a) 3awymrneHHoe n3obpaxeHue, 6) nsobpaxeHue nocne punbtpauum R-DNCNN (5 cnoes),
B) n3obpaxeHue nocne dunbtpaummn R-DNCNN (15 cnoes), r) nsobpaxeHue nocne dunbTpaumm DNCNN

PucyHok 4 — MNpumepbl paboTbl HeEMpoceTH

3akno4eHue

B xope pabGoTbl Gbinv npeacTaBneHbl apXUTEKTypbl HenpoceTern Ans unbTpaumm
UMMyNbCHbIX WyMoB c Residial 6nokamu. OnucaHHble CeTU nokasanu BbICOKME pes3yrbTaTbl
KayecTBa (pUNbTpaLUN, CHWXKEHHbIE NMOKa3aTenum BpPEMEHM OOydeHUsl, a Takke He umelLune B
COCTaBe CIioeB HopMmanu3auun, YTO MOMOXWUTENbHO CKa3blBaeTCA Ha  BO3MOXHOCTM
pacnapannenuBaHus anropMTtMa Ha HECKOMbKO BbIYMCUTENbHbBIX YCTPOWUCTB.
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APPLICATIONS OF NEURAL NETWORKS WITH RESIDIAL ARCHITECTURE FOR FILTRATION
OF IMPULSE NOISE ON IMAGES

Currently, image processing is one of the fastest growing data processing area. Image data
becomes corrupted by noise during the capture and transmission of data over communication channels.
Every year data size of the images grows up. Thus, removing noise from images is increasingly relevant
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task. Recently, neural network approaches of solving this problem become more popular. Additional blocks
are used for training deep neural networks, that significantly affects the performance. This paper proposes a
neural network architecture with residual blocks that allows filtering with high quality and performance.

Key words: denoising, noise, neural network, residual.
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NCNOJIb3OBAHUE BEJNIKOBbIX U PACTUTEJIbHbIX KOMMOHEHTOB lNPU PA3SPABOTKE
MACOPACTUTEJIbHbIX MNONTY®ABPUKATOB ®YHKUNOHAJIbHOIMO HA3HAYEHUA

AHHOmauusi: lpasunbHoe cbanaHcuposaHHOe rnumaHue — 3mo efiaeHoe ycriosue 071 XOPowezo
Kadecmea XU3HU, maK Kak OHO Cryum ¢byHOaMeHmMoM He moribKo 0551 ¢husuyeckoeo 300poebsi, HO U Ons
coyuanbHO20 U MCUX0/102UYECKO20 pasHOBEeCUSsl 8 XU3HU. CmerneHb pearbHbIX 3HaHul creyuanucmos
nuwesol ompacnu o0 yHKYUOHabHOU nuwe u Kynbmype numaHus npodosmkaem ocmasambcCs
HedocmamoyHoU. B Hacmosiwee spems npodykmbi ¢hyHKUUOHaNbHO20 numaHusi cocmasrsisiom He bosiee
3% ecex useecmHbIx nuwesbix Mnpodykmos. B daHHOU cmambe paccMampuearomcsi 80Mpochbl O
Heobxodumocmu co30aHuUsi HOBbIX (DYHKUUOHAasbHbIX MPOOYKMOo8 ebicodaluwel 2acmpoHOMUYECKOU
UeHHocmu, cbasiaHcupOB8aHHbIX MO0 XUMUYECKOMY cocmasy, C yMePEeHHOU KarlopuliHOCMbIO, OKa3blgaroujue
rnonoxumernsHoe 8030elicmeue Ha 4esiogevyeckull opzaHu3M U obecrnieyusarouwux HacereHue
KayecmeeHHbIMU npodykmamu numaxus. MiccriedosaHue Mupo8ozo pbiHKa (byHKUUOHAaIbHbLIX MPOOYKmMoe.
Paspabomka mexHomo2uu U peuyenmyp U3  Masoucriofib3yeMo20 Cbipbs, C  UCMO/b308aHue
8bICOKOMEXHO02u4ecko2o 0b60pydosaHuss, M0380IAOWE20 3KOHOMHO pacxodosamb CbipbE, CHU3UMb
mMukpobuornoaudeckyto obcemeHeHHocmb rpodykma u mpydoemkocms fnpoyecc. O 8nussHUU opaaHudecKol
(MpamopHoU) 208510UHbI U mornuHambypa Ha rnpasusibHoe OyHKUUOHUPOBAHUE 4Yesli08E€4YECKO20 Op2aHuU3ma.
CoenaHbl 8b1800b1 0 Leiecoobpa3Hocmu UCMOb308aHUST OYHKUUOHAIIbHbIX UH2pedueHmo8 8 mexHosoauu
KOMOUHUPOBAHHbIX OXJTaXOEHHbIX U 3aMOPOXEHHbIX MSICHbIX ros1y¢habpukamos.

Knrouyeebie crioea: KoMOUHUpPOBaHHbIE MsicopacmumesibHble rosygabpukamel, opaaHudYeckasl
(MpamopHasi) 2oesiOuHa, monuHambyp, Mukpobuorioeudeckass 0b6ceMeHEHHOCMb, 2acmpPOHOMUYeCKast
UEeHHOCMb.

COBpeMeHHbIVI 06pa3 XU3HN 4YeroBeka, CHWXeHne UMMYHHOro ctaTrtyCa OpraHm3ma,
yxXyaweHue 3Konorn4yeckom o6CTaHoOBKM O6yCJ'IaBJ'IVIBaeT HeobX0ANMMOCTL MOBLILLEHNS KayecTBa n
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6e30MacHOCTN  CyLeCTBYIOLWMX MNPOOYKTOB NUTaAHWS W CO30aHUA  HOBbIX, obnagaroLmx
byHKLMOHaNbHBIMW CBONCTBAMMW, KOTOPbIE HE TOMBbKO yAOBMETBOPAT NOTPeBbHOCTbL opraHu3ma B
nuTaTenbHbiX BELWeCTBaxX M 3HEpPruM, HO W CNoCOOCTBYIOT YIYYLIEHMIO KayecTBa >KWU3HMU,
NOBbILLEHNIO UMMYHUTETA U XXU3HEHHOrO ToHYyca [1].

CosgaHve (pyHKUMOHanNbHbIX NPOAYKTOB MUTaHWSA pellaeT npobnemy nuTaHusa noaewn,
obecneyvBaeT nNPoOMUNAKTUKY pas3nuyHblX 3aboneBaHun, CBSA3a@HHbIX C HEeOOCTaTKOM Wnn
n3bbITKOM HYyTpueHtoB. Hambonee wuenecoobpasHbiM NyTéEM ynydweHna obecneyeHHOCTH
HaceneHnss Heob6xoANMbIMK BelLleCTBaMu ABMSEeTCA AOoNoSHuTeNbHoe oboraleHne NMmn nULEBbIX
npoayktoB [2]. Mecto dyHKUMOHaANBbHOrO NUTaHWA MCCredoBaTENN OMNPEdEnsioT, Kak cpegHee
Mexay OObIY4HbIM pPauMOHOM M MNUTaHMEeM AneTndecknm. MupoBOM pPbIHOK OYHKLMOHAmNbHbIX
NPOOYKTOB UHTEHCMBHO pa3BMBaETCH, eXXerogHo ysenudmnsaetcda Ha 15-20% [3].

Ana nponssoacTBa PYHKUMOHAMBHbBIX MULLEBBLIX MPOAYKTOB UCMOSb3YHOT ChliPbe C BbICOKUM
copgepXxaHmem u3MoNorM4eckn akTUBHbBIX Makpo- U MUKPOHYTpueHTtoB. OgHum m3 crnocobos
OOCTWXKEHNS LieneBon (PYHKLUMOHANbHON HanpaBneHHOCTM MPOOYKTOB SBNSAETCSA MCMNONb30BaHUe
pacTUTENbHOTO Cbipbs, B TOM YMCIIE ManouCnorb3yeMOoro, Kak UCTOYHMKa BUONOrMyeckn akTUBHbIX
BELWEeCTB: BUTAMUHOB, (DEPMEHTOB, MUHEpPASbHbLIX 3IEMEHTOB, OPraHUYecKUX KUCNOT, MULLEBbIX
BOJSTOKOH [2].

B HacToswee Bpemss B Hawen cTpaHe U 3a pybexom paspabaTtbiBalOTCs HayyHO-
060CHOBaHHbIE peuenTypbl U TEXHOMOrMM KOMOUHMPOBAHHBIX OXNaXAEHHbIX U 3aMOPOXKEHHbIX
MSCHbIX  nonycgabpukaToB C  WUCNONb30BaHMEM  CbipbA  XXMBOTHOIO U pPacTUTENbHOro
NPONCXOXOEHUS.

MponsBoacTtBO  KOMOWHMPOBaHHLIX  nonydabpukaTtoB ¢ mucnomnb3oBaHMeMm  6enkos
XMBOTHOIO M PacTUTENbHOIO NPOUCXOXAEHUSA HE TOSbKO pacLUMPSIET aCCOPTUMEHT BbiNyCKaeMoWn
NPOAYKUMM, HO W CrnocoBCTBYET pauMOHanbHOMY WCMOMb30BaHMIO CbIPbEBbLIX PECYpPCoB,
obecnevyeHnto HaceneHnsi Ka4eCTBEHHbIMU NPOAYKTaMN MUTAHUSA U3 MSCHOTO CbIpbSl.

KombuHupoBaHHble MsicopacTutenbHble nonydgabpukatel (KMI) oTnnyaloTcsi BbICOKOM
OMonorM4yeckon  LEHHOCTbI,  cbanaHCUpOBaHHbIM  AMUHOKUCIOTHLIM,  BUTAMWHHbIM U
MUHepanbHbIM cocTaBoM. OHM UMEKT XOpOLUME OpraHoNenTUYeckne nokasaTenn, BbICOKUM
BbIXOA, OKOHOMWYHbI WM XOPOLIO YCBaMBalTCA YernoBEeYECKMM OpraHu3mom, CrnocobCTByOT
paunoHanbHOMY MCMOSIb30BaHNIO MSACHOIO U 3€PHOBOTO Chipbs [4].

MpepgnoyteHnem noTpebutener nonb3ylTCA HaTypanbHble MPOAYKTbl MUTaAHUA, 4TO
co3gaeT npeanocbifiki ANs LWMPOKOro MCMONb30BaHUA Cbipbsl, coaepaliero (yHKUNOHanNbHbIe
WHrpeaneHTbl B M3MONOIrMYEecKn 3HavynMbiX KonudectBax [1]. Takum cbipbeM dBnsieTcs
opraHuyeckas roBsamHa n TonmHamoyp.

CosgaHve HOBbIX  (OYHKUMOHAmNbHbIX MPOAYKTOB M3  3KONormyeckn GesonacHom
OpraHMyeckon (MpamMOpHOW) TrOBAAMHbI C MWCMOMb30BaHMEM B TEXHOSIOMMYECKOM Mpouecce
MarioMcnosib3yemMoro pacTUTENbHOro Chipbsi, Kak TONMMHaMOYp, ABNAETCA BaXKHbIM aCnekToM.

Hu ons Koro He cekpeT, YTO MpaMoOpHas roBsaMHa BO BCEM MUpPE Mpu3HaHa KOPONEeBCKUM
OnogoM:  HeXHbIn BKyC 3Toro msica obecneuvBaetca 6Gnarogaps ocobon  TexHonoruu
XMBOTHOBOZCTBA, KOTOpas M MO3BONSAET AOCTUYb HEXHEMWen MsiCHou Bblpeskn. OgHako, camo
Ha3BaHWe «MpamMopHasi roBsanHa» 3TOT BUA Msica nony4un 6narogaps Tomy, 4To No CBOeMmy Buay
OH OYEeHb HaNOMMHaEeT Mpamop: HeGONbLUNE MPOXMUIKN U TOHKME CMMETEHUSA XUPOBbIX NPOCIOEK
HanomMuHatoLwmx mpamop [9].

OpraHunyeckast roBsamHa — 3TO HEOCBOEHHasi HuLla, KOTOPYH HeoOXoAMMO akTUBHO
BHEApPATb B npom3BoactBo. OpraHnyeckas roBsavHa, ABrseTca O4YeHb Nosie3HbiM npoaykTom. B
HeWn cogepxatca nuTaTenbHble BewecTBa C 6onee BbICOKMM KONMMYECTBOM KOHbLHOMMPOBAHHOM
nunHoneson kucrnotbl (KJK), koTopass M3BeCTHa CBOMMW aHTMKaHLEPOreHHbIMU CBOWCTBAMW,
CNOCOBHOCTLIO CHUXXEeHUA pucka CcepAeYvHO-COCOYANCTbIX 3aboneBaHui, n
NpOTMBOBOCMANMUTENbHLIMU CBOMCTBaMU.Takke B HEW MPUCYTCTBYIOT Takue nonesHble BellecTBa
kak Omera-3 u gokosarekcaeHoBas kucnota (AIK) — He3ameHuMas NoNUHEHAaChILWEHHas KMCoTa,
KOTopas OTHOCUTCA K Kraccy omera-3 W BXOAWUT B COCTaB NUNWOOB TKaHEW XWMBOTHbLIX[O].
3amelyeHne O0O6bIMHOrO Msica OpraHWYeckUM O3HayaeT CHWwKeHne noTpebneHns onacHbIX
HaCbILLEHHbIX XNPOB.

B HacToswee Bpemsi KasaxctaH MpaMoOpHbIM MACOM cHabxaeT komnaHus «Kasmscor,
KoTopasi Npu MOMOLLM rocygapCTBEHHOM NOOLEPXKKM OCYLLECTBNAET CBOK AeaTenbHocTb ¢ 2013
roga. KomnaHusa ocyLiecTBnseT passegeHne n 0TKOPM MaTEPUHCKOro cTaga Ha OBLLIMPHBIX FOPHbIX
nactovwax ¢ anbfuMUCKMM pasHoTpaBbem 3aunnuckoro Anartay. lMpoekT komnaHun paspaboTtaH
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MeXOyHapoaHbIM  creuvanncTtoMm no pasBedeHunto nopogbl AbepaunH-AHryc. YnpasneHue
NPOEKTOM OCYLLECTBNSAETCS ONbITHbIM CneuuanmMcTom no passegeHutio KPC 13 Asctpanumn n Hoson
3enaHomn. KoHTponupyeTca BeCb Npouecc npous3BOoACTBaA MdAca OT 3arOoTOBKM KOPMOB [0
3abonHoro uexa. [loronoBbe KOPOBLErO  MAaTEPUHCKOrO  CTaga CHOPMUPOBAHO U3
cneumnanuanpoBaHHom MsicHOM nopoabl AbepanH-AHryc. Msco gaHHoW nopodbl oTnndaeTtcs
OTNINYHBIMM BKYCOBbIMW Ka4eCTBaMM 1 BbICOKMMW MOKa3aTensiMm MpamMopHOCTH [7].

UTto kacaeTca TonuHambypa — 3TO YHMKanbHbIA OBOLY, KOTOPbIA HEe HakannuBaeT B cebe
HUTpaTbl. B Hem He o6pasyloTcs BpedHble BellecTBa BO BpeMsi XpaHeHus. OH oTnu4aetcs
HannyMeM LUMPOKOro crnekTpa (YHKUMOHAIbHbIX WHIPEeOMEHTOB: WHYNWHA, MEeKTUHa, Makpo- U
MUKPOSNEMEHTOB — pPasfiIMyHbIX BUTAMUHOBWU XapaKTepusyeTcs XOPOLUMMWU TEXHOSOrMYeckumm
CBOKMCTBaMW.

B nocnegHee Bpems Ha npeanpuATMAX OBLLECTBEHHOrO NUTAHWUS akTMBHO BHEAPSHOTCA
TEXHONMOMMN Ha OCHOBE WHHOBALMOHHOrO O0OpYyAOBaHWs, MO3BOMSOLME MNOMYYUTb MPOAYKTbI
HOBOro nokoneHus. bnarogapa NpUMEHEeHUI0 B TEXHOSIOMMYECKONW CXeme YHMBepcanbHOW
NIOOOMOEYHON MalUWHbI, KOTopash MOMMMO MOWKW W MOMMPOBKM TonMHambypa, CHWXaeT ero
MUKpOBMONormyeckyto 06CeMeHEHHOCTb, NO3BOSIIET UCKITHOYNTL OnepaLmio KOYUCTKM CbipbSA», YTO
NPUBOOUT K CHUKEHUIO TPYAOEMKOCTM NpoLecca U 3KOHOMHOMY PacXO40BaHMUIO CbIpbsl.

PaspaboTtka TexHomnormm ¢ UCnonb30BaHWEM BbICOKOTEXHOMOIMYHOro 0BopyaoBaHWUS Mpu
CO3[aHuUn MscopacTuUTeNbHbIX MnonygabprukaTtoB M3 OpraHUYecKoW rOBAAWHBLI, FrapaHTUPYIOLLMX
BbICOKOE  cogepXaHue  OMONMorM4yeckn  akTMBHbIX  WHIPEOMEHTOB,  COXPaHSoLWMX  BCe
noTpebuTenbckMe CBONCTBA NPOAYKTOB, ABMNSETCA akTyarlbHON 3agadven.

bnarogapsi ncnonb3oBaHWiO B peuenType Manoucnofnb3yemMomn, 3KONOrMYeCcKU YMCTON U
6e3onacHon («OKO») roBsguHbl paspabaTbiBatoTCA (PYHKLUMOHANbHbIE NPOAYKTbI BblCOYaMLIEN
racTPOHOMWYECKON LEHHOCTM, cbHanaHCUpoBaHHbIE MO XMMWUYECKOMY COCTaBy,C YMEPEHHOW
KanopuUMHOCTbLIO, OKa3blBaloLMe MONOXUTENbHOE BO3OENCTBME HA 4YerloBeYECKUA OpraHusMm.
KoTopble pekomeHOoBaHO ynoTpebnsTh: cepaeyHukam, 00mbHbIM caxapHbiM anabeTom (CHukaeT
YPOBEHb XONieCTEPUHA B KPOBW, HOPMAanNU3yeT CepaedHbln pUTM, pacluupsieT nepudepudeckue
cocyabl); HeBporormyeckum 6oMbHbIM (yryyllaeT MO3roBoe KpoBoobpalleHne, YCKOpSieT CKOPOCTb
peakuun, BOCCTaHaBNUBAET HapyLEHHy0 nepedadvyy HEepBHbIX WMMYNbCOB); NPU  aHeMusax
(cTUMynupyeT KpoBeTBOpPEHME, MOBbLILAET YPOBEHb reMorrobunHa B KpoBM); AN BOCCTAHOBMEHNS
opraHmama nocne TpaBM, Onepauuin, OXOroB, TSXKEeNbIX MHAEKUUn (MOBbIWAET WMMMYHUTET,
CTUMYNuUpyeT penapaTvBHblE MPOLECChl B OpraHuame); Mpu rOPMOHAnbHbIX OUCHYHKUUSX;
GepemMeHHbIM 1 geTam (oborawaeTt opraHnaMm nuTaTenbHbIMU BELECTBAMW, BUTAMUHAMU, MaKpO-
N MUKPO3NIEMEHTAMMN).
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®YHKLUMOHANObI MAKCATTAFbI ET-©CIMAIK XXAPTbINTAA ®ABPUKATTAPDbIH 93IPJIEY
KE3IHOET AKYbI3 XXOHE ©CIMAIK KOMMOHEHTTEPIHIH NTAUOANAHYbI

Lypbic meHOecmipineeH mamakmaHy — OyJ1 XaKcbl eMip cypy canacbiHblH 6acmbi wapmel,
elimkeHi on1 mek OeHcayriblK YWIiH faHa eMecC, COHbIMEH Kamap emipdeai aneymMemmik >oHe
ricuxonoeusifiblk merne-meHOik  ywiH Oe Kaxem 6onbin mabbinadbl. Tamak canacbl
MamaHOapbiHbIH OYHKUUOHaNObIK maram XoeHe mamakmaHy MoadeHuemi myparbl HaKmbl
binimOepiHiH OeHeelii ani xemkinikciz 6onbin kenedi. Kasipai maH0a yHKUUOHaNObIK asbiK-myJiiK
eHimOepi baprbik 6erneini asbik-myrik 6HiMOepiHiH 3%-0aH acnalmbiH 6enigiH Kypaldbl. byn
Makasiada XumussnbiK Kypambl 60lbiHWa meHAecmipinieeH, Kasbinmel Kanopussbl, adam af3acbkIHa
OH ©8cep ememiH XoHe XalblIKmbl carnajibl  asblK-myrnikneH Kammamacbi3 ememiH,
2aCMpPOHOMUSINbIK KYHObIIbIFbI XXOFapbl XXaHa OyHKUUOHaNObl 6HIiM 83ipriey Kaxemminiai myparibl
Macernernep Kapacmbipbiiadbl. @yHKUUOHanObl eHiMOeplOiH oanemMOiK HapbifbiH 3epmmey.
Wukizammbl yHeMOi XXymcayra, OHIMHIH MUKPOBUOIOo2UsIbIK MYKbIMObINbIFbIH XOHE eHbeK
CbllbIMObINbIFBIH MeMeHOemyae MYMKIHOIK 6epemiH ofapbl MEXHOIo2UsbIK xabdbikmapOobl
natibanaHa ombIpbir, a3 natdanaHblnambiH WUKI3ammaH mexHoso02usi MeH peuenmypa asiprey.
OpeaHukanblK (Mepmap) cubip emi meH mornuHambypdbiH adam af3acbiHbiH OYpbIC XYMbIC
icmeyiHe ocepi mypanbi. CankbiHOameblriFaH XoHe My30amblisiFaH Kypama em xapmsbinal
abpukammapbl mexHosioausicbiHOa  hbyHKUUOHaNOblK  uHepedueHmmepldi natdanaHyobiH
Makcamka cal ekeHdOiei myparibl KOpblMbIHObI Xacanosbl.

Tylin ce3dep: apanac em-ecimOik xapmbinal ¢ghabpukammapbl, opaaHuKasblK (MepmMop)
cublp emi, monuHambyp, MUKpPObuUOono2usiibiK MyKbiMOaHy, 2acmpoHOMUSITbIK KYHObISbIK.

B. Asenova
Shakarim University of Semey,
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USING THE PROTEIN AND VEGETABLE COMPONENTS IN THE DEVELOPMENT OF MEAT
AND CEREAL SEMI-FINISHED PRODUCTS OF FUNCTIONAL PURPOSE

Proper balanced nutrition is the main condition for a good quality of life, as it serves as a
foundation not only for physical health, but also for social and psychological balance in life. The
degree of real knowledge of food industry experts about functional food and food culture continues
to be insufficient. At present, functional food products make up no more than 3% of all known food
products. This article discusses the need to create new functional products of the highest
gastronomic value, balanced in chemical composition, with moderate calories, which have a
positive impact on the human body and provide the population with high-quality food. Research of
the world market of functional products. Development of technology and recipes from under-used
raw materials, using high-tech equipment that allows economical use of raw materials, reducing
the microbiological contamination of the product and the complexity of the process. On the
influence of organic (marble) beef and Jerusalem artichoke on the proper functioning of the human
body. Conclusions about the feasibility of using functional ingredients in the technology of
combined chilled and frozen meat products.

Key words: combined meat-growing semi-finished products, organic (marble) beef,
Jerusalem artichoke, microbiological contamination, gastronomic value.
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PA3PABOTKA TEXHOJIOTMYECKUX NMAPAMETPOB NOHWXEHUA COOEPXAHUA
KAPBEO®OCA B MOJIOKE

AHHOMauyusi: B cmambe npusedeHbl pe3yrnbmamal uccriedosaHusi 1o uly4eHuro npoyecca
Muzgpauuu o nuweeol uenu  ocgopopeaHuyeckux necmuyudo8 8  MPOJYKUUIO
JKueomHosodcmea. M3secmHbl eOUHUYHbIE Pabombl OMEeYEeCMBEHHbIX U POCCULUCKUX YYEHbIX,
nocesuweHHbIX uccredogaHuto codepkaHusi 0CmMamoYyHo20 Konudecmea 0aHHO20 KceHobuomuka
8 Msice XueomHbIx. B cenbckom xossticmee Onsi noSbIWEHUS ypoXalHOCMU UCIMO/b3YomCcs
pasfuyHble XUMUuKambl — UHCEKMUUUObI, Komopble o0b6rnadarom 6bICOKUMU MOKCUYHbIMU
ceolicmeamu. [lpu HapyweHuu npagus MnpuUMeHeHUs rnecmuyudos 8 CeflbCKOM Xxo3slcmee
B803HUKaem yepo3a ronadaHusi 3mux eewecme 8 nuuwesblie MpPodyKmbl 8 Korudecmee,
npessbiwaruwe20 npedesibHO-00MyCmMuMyo KOHUeHmpayuto daHHbIX eewecms. B cesasu ¢ amum,
Hay4yHble uccriedosaHusi, Harpass/eHHble Ha ydarneHue ocmamkog rnecmuyudos u3 0bbLeKmos
OKpyxarowiel cpedbl, CbipbS XUBOMHO20 U pPacmumesisbHo20 MPOUCXOXOEHUS, MUUEBbIX
MpPOOYKMOo8 C npuMeHeHUeM rpupoOHbIX Ueoumos s68/11lomcs akmyarsbHbIM HanpasneHuem. s
yOaneHus ¢hocgopopaaHuyeckoao necmuyuda Hamu 6bin ApPUMEHEeH pupPOOHbIU  yeonum.
AdcopbuyuoHHble ceolicmea ueosiuma 8 OmHoweHUU necmuyuda 6binu  uccriefosaHbl 8
CpasBHeHUU C aKmueupoeaHHbIM yenem. B ces3u ¢ amum, Haubonee nepcrnekmugHbIM
HarpasieHUeM MoHUXeHUs1 cooepxkaHusi necmuyudos 8 obbekmax oKpyxarouwjeli cpeodbl, 8 Cbipbe
pacmumesnibHo20 U XKUBOMHO20 [IpoucxoxdeHus U 6 nuuwesbix rpodykmax Haubornee
aKkmyarbHbIM 518/151emcs MpUMeHeHuUe yeoiumos 8 kKayecmee adcopbeHma.

Knrouyeeble cnoea: Moroko, kapbogoc, ueonum, ¢pocgopopaaHudeckue necmuyudsbl,
KCEHOBUOMUK.

BBepneHune

B HacToslwee BpemMsa MarousBecTHbl UCCNedoBaHUsA Mo U3y4eHUo npolecca Mmurpadum no
nuweson uenu ocdopopraHnyecknx NecTUuMaoB B MPOAYKUMIO XXMBOTHOBOACTBA. WM3BECTHbI
edVHNYHble paboTbl OTEYECTBEHHBLIX WM POCCUNCKUX YYEHbIX, MOCBSLLEHHbBIX WCCNeaoBaHUIO
CoAEepXXaHusi OCTaTOYHOrO KONMM4YecTBa [aHHOrO KCEHOOMOTMKA B MSICE KMBOTHbIX. B AaHHbIX
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paboTtax paccmaTpuBaeTCs akTyanbHOCTb MPOBrEeMbl TOKCUYECKOrO BO3AEWCTBUSA OCTaTOYHbIX
KonunyecTs popcdopopraHnyecKkux NecTMLMaoB B MACHOM Cbipbe Ha OpraHu3M 4YerioBeka.

Bmecte Cc TeM, M3BECTHbl HaydHble WCCNEeAOBaHUS, HamnpaBfieHHble Ha pa3paboTky
METOOOB OYMCTKM OOBLEKTOB OKpyxatowen cpegbl OoT PopcdhOopopraHMYeckmx nectuunaos, B
YacTHOCTM kapbod)oca C MpUMEHEHMEM pasnuyHbiXx copbeHToB. B kauyectBe copbeHTOB Angd
O4YUCTKM OOBEKTOB OKpyxawwen cpedbl OT Kapbodoca y4veHble B CBOUX WCCNedOBaHWUSX
npeanaralT UCNoNb3oBaTbh LEONUTbl (KMMHONTUAOAUT U MOPOEHUT), MOCKOSbKY OHM MPOSIBASAIOT
BbICOKYI0 a4COpOLMOHHYIO0 aKTMBHOCTb B OTHOLLEHUW Uccnegyemoro kceHobumoTuka [1, 2, 3].

HeobxoanmMo OTMEeTUTb, YTO MPUPOLHbLIA LLeONUT HaxXOAMT LUMPOKOE pacrnpocTpaHeHve B
KayecTBe (bMnbTpylOLWEro martepuana Ans OYUCTKM OT TOKCUYHbIX BELLECTB MpW MPOM3BOACTBE
NULWLEBbLIX MPOAYKTOB >KMBOTHOMO W PACTUTENBHOINO MNPOUCXOXAEHUS, HanpuMep pacTUTEeNbHbIX
Macer, MOJSIOYHbIX MpoAykToB W Ap. [lepCnekTMBHOCTb NPUMEHEHWs Leonuta B KavecTBe
dunbTpyowero matepnana o6bACHAETCS €ro YHUKanbHbIMWU CBOWCTBAMM, @ UMEHHO, BbICOKMMU
ancopOLUMOHHBIMA M MOHOOOMEHHBIMW  CBOWCTBAMM, 3HAYUTENbHOW MOPUCTON  CTPYKTYPOW,
XUMUYECKON NPUPOLON, a TaKKe CENEKTUBHOCTLIO B OTHOLLEHMM COPOLMM TOKCUYHbBIX BELLECTB [4].

MeToabl uccnegoBaHus

[Ansa ounctkn monoka oT kapbodgoca Obin BbibpaH npouecc hunbTpauumn ¢ NPUMEHEHNEM B
KayecTBe uNbTpyOLWEro Matepuana — NPUpoOAHOro Leonnta, OCHOBaHHbIA Ha ero COpBLUNOHHBIX
cBoncTBax. M3BecTHo, 4To Bnarogaps HanMuM B MUKPOCTPYKTYpE Lieonnta NonocTen 1 KaHarnos,
a Takke 6onbworo cBoO6OAHOrO ABWXKEHWS MONEKyn BOAbl M KaTMOHOB [AdaHHble MuHepanbl
obnagalT MOneKynsapHO-CUTOBBLIMIW CBOMCTBaMM.

MonekynsipHO-CUTOBbleE ~ CBOWCTBa  LEONUTa  XapakTepusylTcs  uM3bupaTenbHbIM
normnoweHnemM MOHOB W MOMEKyn B npouecce agcopbumm n MoHHoro obmeHa. Aagcopbums n
NOHHLIN OOMEH MOHA MM MONEKYS BeLeCcTB NpoTekaeT B aAcopOUMOHHOM NONOCTU Leonuta npu
YCNoBWW, €CNN pasmepbl MOHOB WM MOSMEKYNbl BellecTBa He NPEBLILWAT pa3mMepa «BXOAHbIX
OKOH» ueonuTa [6, 7]. Ha ocHoBe aHanuaa nutepaTypHbIX UCTOYHUKOB YCTAHOBIIEHO, YTO LIEONUT
nmeeT pasmep «BXOOHbIX OKOH» OT 3 Ao 10 aHrctpem, pasmep Xe MOnekynbl ManaTuoHa
(kapBodpboca) coctaenseT 3,5-6,0 aHrcTpem no aaHHeim bpek O.B. (1976 r), yto ob6bscHAeT BbIOGOp
ueonuta aAng O4UCTKM Moroka oT kapbodpoca.

B HacTosilwee Bpems ygensietca 60nblUOe BHMMaHME OYMCTKE MOSIOKA OT TOKCUYHbIX
BELECTB C NPUMEHEHMEM Leonuta B KavecTBe COpOUMOHHOrO MaTepuana Ha pasfnnyHbIX
yCTaHOBKax (MOHOOOMEHHasi ycTaHOBKa, cenapartop, hunbTpaunoHHas yctaHoBka u ap.) [2, 8].

OKcnepuMeHTanbHble UccnegoBaHus Obinn NpoBedeHbl Ha nabopaTopHOW YCTaHOBKe
«CteHg ona mopenupoBaHus dunbTpauun xugkocten» (MHHoBaumoHHbIM nateHT Ne 30570.
Ony6n. 16.11.2015 r. Bronn. Ne 11), paspaboTaHHoM y4yeHbIMn YHUBepcuTeTa nmern Lakaprma
[9]. NabopaTopHasa ycTaHoBKa NpeacTaBrieHa Ha pucyHke 1 [7].

PucyHok 1 — CTeHa ansa mogenupoBaHus omvnbTpaunm XnakocTen

Pe3ynbTaTbl nccneaoBaHun

Mpouecc cmnbTpaumm monoka (puc. 1) npoTekaeT HENOCPEACTBEHHO B Tpex paboumx
dunbTpax. PerynupoBaHme noToka >XuAKOCTU B hunbTpbl ocywectBnaeTcs BeHTunamm (13, 14,
15). N3 npuemHon emkocTM 2 nopa AasrieHnem Hacoca 6 no Tpybonposody 3 npu OTKPbITOM
BeHTUNe 5 n 13, a Takke Npu 3akpbITbiX BEHTUNAX 14 n 15 Monoko nepekaymsaeTcsa B ounbTp 9 ¢
anameTpom koprnyca 50 MM, B KOTOpoM cogepxuTcs LeonuT B konudectee 100 r, 4To coctaBnsieT
40 % HanonHaemocTn cunbTpa. MNpun 3akpbiTom e BeHTune 13 n 15, n Npu OTKPLITOM BEHTUNE 5
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n 14 monoko nepekavnaetcs B punbTp 10, B KOTOPOM COAEPKMUTCS LeonuT B konmyectse 150 T,
yTo cocTtaBndet 60 % HanonHsemoctTu cunbTpa. MNpu 3akpbiTom xe BeHTUNe 13 n 14, n npu
OTKpbITOM BeHTUNe 5 n 15 monoko nepekadnBaeTca B punbTp 11, B KOTOPOM COOEPXKUTCA LLEONUT
B konnyectee 200 r, yto coctaenseT 80 % HanonHsaemocTn omnbTpa. Ons nogaym Xnakoctu Kak
BUOHO M3 PUCYHKA 24 UCMOMb3yeTCH HAcoC, KOTOPbIN OCHALLEH ABUratenemM NOCTOSAHHOro Toka (12
B) ¢ nutaHnem ot perynupyemoro 6noka nutaHusi. Pabounin dounbTp cTteHaa anga MogenupoBaHus
dunbTpauun XMAKOCTEN COCTOUT U3 LUMAMHAPUYECKOro KOpnyca, KOTOpbiA Obiil M3roTOBMEH U3
BogonpoBodHon Tpyobl gnvHon 300 mm 1 ganameTtpom 50 MM € Hape3aHHOW pe3bboi Ha KOHLaX.
KpbiWwky ¢ pe3bboBbIMU KPENMeHnsaMN U3roTOBIEHbl U3 BOAOMPOBOAHBLIX NepexoaHMKoB ¢ 50 Mm
Ha 20 mm [7, 10, 11].

Ona pas3paboTkm TEexXHONOrM4yeckMx napameTpoB dunbTpaumm ObinM  NpoBeLEeHbI
nccneaoBaHUsa Mo onpeaeneHvuio BNUAHUA Temnepatypbl, AaBneHWUs nogadu Monoka un obbema
3anonHeHns unbTpa LEONIMTOM Ha MPOLLECC OYUCTKM MOJSIOMHOrO Chipbsi OT Kapbodyoca. [Onsa
npoBeaeHNsa 1ccrnegoBaHns npouecc unbTpaumm NpoBOAUIIM NO TEXHONOTMYECKON CXeme (puc.
2)[7, 10, 11].
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(40 % HamomHgEMOCTH)
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(80 % HamomHgeMocTH)
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16¢!
33¢!
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Onm1p 2, 150 T meommTa
Qus1p 3, 2001 neotHTa

PucyHok 2 — TexHonornyeckas cxema ounbTpaumm Mosoka

B cooTBeTCTBMM C NpeacTaBfiEHHOW TEXHOMOrMYecKon cxeMon unbTpaunio Mosioka
npoBOAMINM MNpPU pas3HOM OObeEME HamnoNHAEMOCTN TpexX (UNbTPOB LEONMTOM, MpU pPasHbiX
TemnepaTtypax u 4yactote o6opoToB Hacoca. [1pn aToM o6beMHasi NPOM3BOANTENBHOCTL Hacoca
cocTaensana 3 n/muH npv Ynicne o6opoTos Hacoca 1,6 ¢, 6 n/mMuH — 3,3 ¢, 10 n/MmH — 5 ¢t mn 13
n/MUH — 6,6 ¢,

dunbTpaumio Moroka nposoaunu npu Temnepatypax Boiwe 20 °C, nockonbky npu 6onee
HU3KMX TemnepaTypax, Kak M3BECTHO, MOBbILWAETCA BA3KOCTb MOSOKA, YTO 3aTpygHUT npouecc
unbTpoBaHNA Yepe3 COPOLMOHHBIN MaTepuarn.

Ona Toro 4TtoGbl noBbicUTb 3PEKTUBHOCTL MNpouecca unbTpauunm Monoka ¢
npyMeHeHneM OUNbTPYOLWEro matepmana — ueonura 6binmn BelbpaHbl cneagyowme pexmmbl: 20-
25 °C, 25-30 °C n 30-35 °C.

Kak BugHO n3 pucyHkoB 3, 4 n 5 yBenuyeHue HamnonHsemoctn pabouvero dunbtpa
ueonmutom o 60 % (150 r) cnocobecTBYEeT NMOHMXKEHMIO codepXkaHus kapbodoca B MOMoke B
npouecce unbTpaumm ¢ Yucrnom ob6opoToB Hacoca 5 ¢, npu Temnepatypax 20-25 °C n 25-30 °C,
MOCKOMbKY yAenbHas akTMBHOCTb aueTUIXONMHACcTepasbl yBenuumnack 4o 11 Mmornb/mn.

Y)\SJMHHH AKTHBHOCTh d]SDMSH’\‘H, MO/ b

7’,:.0 uasTpamm 1.6 ' 3.3 ' 5 ' 6.6
Uncmo oGopoTor macoca, ol
KonuenTpamna xkapoodoca
=005 =007 0,09 =012
PVlcyHOK 3 — N3meHeHue yﬂ.eanOﬁ aKTMBHOCTU aUeTUNXormMHacTepaasbl B npouecce C*)VlﬂpraU,VlVl
Mornoka npu Temnepatype 20-25 °C
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PucyHok 4 — N3ameHeHne yaenbHON akTMBHOCTM aLeTUNXONMHACTEpasbl B npouecce unbTpauum
Morioka npu Temnepatype 25-30 °C
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PucyHok 5 — N3ameHeHne yaenbHON akTMBHOCTM aLeTUNXONMHACTepasbl B npouecce unbTpauumn
Mornoka npu Temnepatype 30-35 °C

BmecTe ¢ Tem, npu coaepxaHum kapbodoca B monoke 0,07 mr/kr B npouecce dounbTpauum
¢ uncnom obopoTos Hacoca 3,3 ¢, npu Temnepatypax 20-25 °C n 25-30 °C Takke Habnogaetcs
yBenuyeHve yaenbHon akTuBHOCTM doepmeHTa Ao 11 mmonbs/mn.

C yBenuueHuem xe cogepxaHus kapbodpoca B mMonoke npouecc dunbTpaumm ¢ 6onee
HMU3KON npomu3BoanUTenbHOCTBIO Hacoca 1,6 M 3,3 ¢! npu Bcex TemnepaTypHbIX pexumax
HEe3HAYNTENbHO MOHMKAET COAEPKaHMNE AaHHOIo KCEHOOMOTMKA B UCXOOHOM CbIpbE.

Kak BugHO u3 pucyHka 5, npu cogepxxaHumn kapbodoca B monoke 0,07 Mr/kr ¢ NoBbILLEHNEM
Temnepartypbl dunbTpaumm oo 30-35 °C  yaenbHas akTUBHOCTb (bepmeHTa yBenuumnocb o 11
MMOMb/MI, YTO CBUAETENBLCTBYET O NOHWXEHWUM COAEPKAHMA LaHHOro NecTuuMaa B MOJioke nocne
dunbTpayunm.

C noBbleHNEM e coaepxaHus kapbodoca B UCXOAHOM MOSOKe Temnepartypa
dunbTpaumm BNUSIET Ha npouecc agcopbumm gaHHoro nectuumpga. Tak, npym cogepxaHum 0,09
Mmr/kr kapbodpoca B Momnoke B npouecce ¢unbTtpaumm npu temnepatype 30-35 °C ¢ uucnom
obopoToB Hacoca 1,6 ¢! yoenbHas akTMBHOCTb aLETUINXONMHACcTepasbl yBenuumnace ot 9,1 o
9,3 mmonb/mn, npu 3,3 ¢t go 10,2 mmons/mn, npu 5 ¢t go 10,8 mmons/mMn, npu 6,6 ¢t go 10,4
MMOnb/MIT.

Mpu cogepxanum 0,12 mr/kr kapbodoca B Morfoke B npouecce punbTpauun ¢ YMCroMm
o6opoToB Hacoca 1,6 ¢! ygenbHasi akTMBHOCTb aLETUNXONMHAICTEpasbl yBenmyunacb ot 8,2 0o
9,1 mmonb/mn, npu 3,3 ¢t go 9,9 mmons/mn, npu 5 ¢t go 10,6 mmone/mn, npun 6,6 ¢t oo 10,2
MMOIb/MIT.

HesHauuTenbHoe BnuaHue temnepatypbl dunbtpaumm 30-35 °C Ha npouecc agcopbumm
kapbodoca (manatmoHa) B MOSIOKEe, BEpOsiTHEE BCEro, CBsI3aHO C TEM, YTO Mpu BO3LENCTBUU
TemnepaTypbl COAepXawuecs B MOSIOKE MUWHOPHbIE CbIBOPOTOYHblE  OEnku MEHSIOT CBOH
YETBEPTUYHYIO CTPYKTYPY, NP1 3TOM BbICBOOOXAAOTCA aKTMBHbIE aMUHOrpynnbl 6enka, koTopble B
CBOIO o4Yepeb, CNoCOBHbI NPUCOEANHATL MOSEKy bl ManaTuoHa (kapbodoca) [13].

B cBs3M ¢ Tem, 4TO He3HauyMTenbHas YacTb kapbodoca BO3MOXHO OCTaeTCsl B MOSIOKE B
CBSA3aHHOM COCTOSIHUW.

BmecTe Cc TeM Ha OCHOBaHMM aHanu3a nMTEPATYPHbIX WMCTOYHMKOB YCTAHOBIIEHO, YTO
onTMManbHOM TemnepaTypon agcopbumm TOKCUYHBLIX 9f1IEMEHTOB B BOAHOW cpeae siensetca 18-20
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°C, TaKk Kak npouecc agcopbumm Ha LLeonnTe HOCUT 9K30TEPMUYECKMIA XapakTep M C NOBbILLEHNEM
Temnepartypbl HabnogaeTca npouecc gecopoumn.

YBenuyeHne obbema HanonHsemoctn cunbtpa 0o 80 % (200 r) ueonMtoMm noBbiwaeT
CTeneHb O4YMCTKM MONoKa OT nectuuupa. Tak, npu coaepxaHum kapbodoca B MoOfoke B
konudectee 0,09 mr/kr B npouecce dunbTpaumm npu Temnepartypax 20-25 °C n 25-30 °C, uucne
obopoToB Hacoca 3,3 ¢! yaenbHas akTMBHOCTb aLEeTUNXONMHacTepasbl yeenuuunack ot 9,1 o 11
MMonb/mMn. Heobxogumo oOTMeTUTb, YTO npu coaepxaHunm B dunbtpe 150 r ueonuta
(HanonHaemocTb 60 %) yaenbHas akTMBHOCTb (pepMeHTa Mpu Tex Xe pexumax unbTpaumun
nameHmnacb ot 9,1 go 10,6-10,7 mmone/mn. C noBbiweHnem xe Temnepartypbl go 30-35 °C
yOernbHasa akTUBHOCTb aLeTUNXoNMHacTepassbl yeenuyunack o 10,6-10,7 mmornbs/mn.

O6cyxaeHne Hay4YHbIX pe3ynbTaToB

Mpn dunbTpaunn momnoka npu Temnepatypax 20-25 °C mn 25-30 °C, uucne obopoToBs
Hacoca 5 c! ygenbHasi aKTMBHOCTb aLETUNXONMMHAICTEpasbl Takke yBenuumBaetca no 11
MMOMb/MI, YTO CBMAETENLCTBYET O NOHMXKEHUN CoaepKaHmsa kapbodoca B MOSOKeE.

B npouecce dunbTpauum Momnoka ¢ 4yucriom o6opoToB Hacoca 6,6 ¢! cogepxaHue
Kapbodoca yMeHbLUaeTCsa B MEHbLUEeN CTENeHW, MOCKOMNbKY NPU BCEX TemnepaTypHbIX pexumax
yOernbHasa akTMBHOCTb dhepMeHTa yBenuuunacs B npegenax 10,5-10,7 mmons/mn.

Mpn 6Gonee BbiICOKOM coaepxaHun kapbodoca 0,12 mr/kr B MOMOKE B Mpouecce
dunbTpaumn npu TemnepaTtypax 20-25 °C n 25-30 °C, uncne obopoTos Hacoca 3,3 ¢! yaenbHas
aKTMBHOCTb aueTUNXoNuHacTepasbl yBenuumnacb ot 8,2 o 11 MMonb/mMn, Npyu COAEPXKaHUN e
150 r yeonuta B unbTpe yaenbHas akTMBHOCTb pepMeHTa yBenmunnach Tonbko nuws Ao 10,4-
10,6 Mmornb/MI.

Ha ocHoBaHMM NpoBeAEHHbIX WUCCREeAOBaHWA YCTAHOBMEHO, YTO npouecc unbTpaummn
MOSioka C MPUMMEHEHMEM Leonuta B KadvecTBe GUIbTPyoWero maTtepuana cnocobcTByeT
MOHWXEHUIO codepxaHus kapbodoca B umcxogHOM cbipbe. [lpy 3TOM ouucTka Monoka oOT
kapbodgoca ocHoBaHa Ha npouecce aacopbuun, NOCKOMbKY, Kak M3BECTHO W3 NUTepaTypHbIX
WUCTOYHMKOB LeonuT obnagaeT 3HauuTenbHbIM COPOLMOHHBIM  CBOWCTBOM ©€3  CroXHOM
OO0NoNHUTENbLHON 06paboTku [7, 14].

Takum obpasom, He06X0OUMO OTMETUTb, YTO MPU HanonHAemocTn obbema punbTpa 60 %
Ha U3MeHeHne cogepxaHusi kapbodoca B MOMOKe BNUSIET yxke U 06beMHas Npon3BO4UTENBbHOCTb
Hacoca uUNbTPaLNOHHON YCTaHOBKMW.

Takum obpasom, HeobGxoAMMO OTMETUTb, YTO Ha M3MEHeHWe coaepXaHus kapbodoca,
npexage Bcero, BMAMSET HanonHaemocTb dunbtpa ueonutom. [lpu yBenuyeHun obbema
HanonHaemoctn dunbTpa ueonutom Oo 80 % cogepxaHue kapbodoca MamMeHsieTcs gaxe npu
HU3KOM u4ucrne obopoToB Hacoca PUNbTPALMOHHOW ycTaHoBKM. C ymeHblueHMeM Xe obbema
HanonHaemocTn unbtpa ueonutom o 60 n 40 % Ha m3amMeHeHune cogepxaHus kapbodoca B
MOJIOKE BNUSIET yke 4mnmcro obopoToB Hacoca. B cBsasm ¢ yem, Hanbonee ontTMManbHbIM 06 BHEMOM
HanonHsaemocTn punbTpa aensetcsa 80 %.

3akno4yeHune

Kak nokasanu pesynbTaTtbl UCCrieaoBaHusA npu o6bEMHOM NPON3BOANTENBHOCTM Hacoca 1,6
c! ypnenbHas akTMBHOCTb (DEepMeHTa W3MEHSIETCA He3HAUYUTENbHO, 4YTO CBMOETENbCTBYEeT O
He3HaunTernbHOM  MOHMWXEeHUM kapbodoca B MONMOKE, C  yBenuMyeHMeM  OOBLEMHOM
npou3BoanTenbHOCT Hacoca Ao 3,3 n 5 ¢! ygenbHas akTMBHOCTb (DEPMEHTa YBENMYMBAETCH [0
MakCcMMarbHOro 3HadeHust 11 Mmonb/mMA, YTO CBMOETENbCTBYET 00 YMEHbLUEHUN COOEpPXKaHUS
kap6odoca B mornoke. C yBenuyeHnem xe oGbEMHOW NMPOM3BOAMTENBHOCTU Hacoca Ao 6,6 c?
HabnogaeTca  He3HaunTenbHOE  MOHWXKEHWE  yOernbHOW  aKTMBHOCTU  bepMeHTa,  4To
CBMOETENBCTBYET O HU3KOM npouecce copbumm kapbodpoca ueonutom. [lo-Bugmmomy, 3TO
CBSI3aHO C TEM, YTO C YBENIMYEHWEM CKOPOCTU MOTOKA MOJSIOKa AUHAMU4YecKas aKTUBHOCTb
copbeHTa NOHWXKaeTca WM ymeHblaetTca ANPdY3NMOHHOE CONPOTUBIIEHUE NPU  NPOXOXOEHUU
ancopbTMBa BO «BXOAHbIE OKHa» NMOPUCTON CTPYKTYPbI LieonuTa.

Ha npouecc oumcTtkm monoka oT docdopopraHMyeckoro nectmumaa Takke BAndeT
Temnepatypa. Ha oOcHOBaHWM NpOBEAEHHbIX MWCCNeoBaHMM YCTAHOBMEHO, 4TO Haubornee
onTMManbHOM TemnepaTtypou dunbTpauum Monoka ssnsetca 20-25 °C um 25-30 °C. C
noBbilleHNneM TemnepaTypbl unbTpaumm go 30-35 °C Bo Bcex obpasLax MosioKka C cogepxaHmem
0,09-0,12 wmr/kr kapbodoca HabnogaeTcss He3HaunTeNbHOEe W3MEHEHWEe YOeNbHOW aKTUBHOCTU
aueTUNXonMHacTepasbl, KoTopas Haxogunacb B npegenax 8,2-10,9 mmonb/mn. 3TO MOXHO
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06BbACHUTL, Npexae BCEero Tem, YTO Npouecc aacopbuMn Ha LeonuTe HOCUT 3K30TEPMMUYECKUIA
XapaKkTep 1 ¢ NoBblLeHNEM TeMnepaTypbl HabngaeTcs npouecc gecopbumm [10].

Takum obpa3oM, Ha OCHOBaHWM NPOBEAEHHbIX UCCeLOBaHMNA YCTAHOBIEHO, YTO Mpouece
dunbTpauun Mosnoka Ha UNbTPALMOHHOW YCTaHOBKE C MPUMMEHEHMEM LEeoNUTa B KayecTBe
dunbTpyowero matepmnana npu cogepxaxHumn B punetpax 200 r yeonuta (80 % HanonHsemocTw),
npu oGbEMHON MPOU3BOAMTENBHOCTM Hacoca Ao 6 n/muH (3,3 ct) n Temnepatype 20-25 °C
cnocobCcTBYeT O4MCTKE MOSOKa OT Kapbodoca.
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DEVELOPMENT OF TECHNOLOGICAL PARAMETERS FOR REDUCING THE CONTENT
OF CARBOPHOS IN MILK

The article presents the results of a study on the migration process along the food chain of
organophosphate pesticides into livestock products. There are isolated works of domestic and
Russian scientists devoted to the study of the content of the residual amount of this xenobiotic in
animal meat. In agriculture, various insecticide chemicals are used to increase yields, which have
high toxic properties. If the rules for the use of pesticides in agriculture are violated, there is a
threat of these substances entering food in an amount exceeding the maximum permissible
concentration of these substances. In this regard, scientific research aimed at removing pesticide
residues from environmental objects, raw materials of animal and plant origin, food products using
natural zeolites is an urgent direction.

To remove the organophosphate pesticide, we used natural zeolite. The adsorption
properties of zeolite in relation to the pesticide were investigated in comparison with activated
carbon.

In this regard, the most promising direction of reducing the content of pesticides in
environmental objects, in raw materials of plant and animal origin and in food products is the use of
zeolites as an adsorbent.

Key words: milk, carbophos, zeolite, organophosphate pesticides, xenobiotic.
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CYTTIH KAPEO®OC K¥PAMbIH A3AATY TEXHONOIMUAINbIK MAPAMETPIEPIH 93IPJIEY

Makanada man wapyauwsbinbirbiHOa ¢hocgopopaaHuKkarnbslK necmuyudmepdiH KOpPeKkmik
mi3zbeai 6olbIHWa Kewy npoueciH 3epmmey KesiHOeai 3epmmey KopmbiHObIIapbl KesimipinzeH.
XaHyapnapObiH emiHOeai ocbl KCeHObuomuKkmiH KandblK MesWeEpPiH 3epmmeyae apHarsfraH
omaHObIK XeHe pecelrsik fanbiMOapobiH bipHewe xymbicmapsb! 6eneini. Aybin wapyauwblibifbiHOa
OHIMOINikmi  apmmsIpy YWIiH XXofapbl ybimmbl Kacuemmepi 6ap, XumusisblK 3ammap-
uHcekmuyudmep KosidaHblnadsbl. Aybin wapyawbibiFbiHOa necmuyudmepdi KosidaHy Karudaapbl
by3biiraH ke30e ocbl 3ammapOlblH pykcam emifneeH WeKmi KOHUeHmpauusiCbiHaH acambiH
menwepde mamak eHimOepiHe mycy Kayni mybiHOalobl. OcbkifaH 6alnaHbicmsl maburu
ueonummepdi natdasaHa oOmMbIPbIN, KopwaraH opma ObbeKkminepiHeH, xaHyaprnap MeH
ecimOikmep wukKiz3ammapsbiHaH, mamak eHiMOepiHeH necmuuudmepOdiH KandbiKmapbiH XOrofa
b6arbimmarraH fblribiIMU 3epmmeynep e3ekmi barbim 6051bin mabbinadsbl.
docghopopaaHukarnbiK necmuyudmi kemipy ywid 6i3 maburu ueonum KondaHdblK. LleonummiH
necmuyudke Kambeicmbl adcopbuyusnbik Kacuemmepi bernceHlipinieeH KeMmipMeH calbicmbipa
ombIpbin 3epmmernoi.

OcebiraH 6atinaHbicmbl KopwaraH opma obbekminepiHdeai, eciMAik xoHe xaHyaprnapdaH
anbiHambIH WukKidammapOarbl XeHe mamak eHimOepiHOeai necmuyudmepOid KypambiH
memeHOemydiH eH nepcriekmusgarnbl barfbimbl adcopbeHm pemiHde uyeonummepdi natdanaHy
60s1b1M1 mabbinadsi.

TyltiH ce30ep: cym, kKapboghoc, ueonum, ¢hocghopopaaHukasblKk necmuyuémep,
KCEeHOBUOMUK.
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DEVELOPMENT OF A COMBINED PRODUCT FROM HORSE MEAT AND CHICKEN WITH
SPROUTED GREEN BUCKWHEAT USING THE PRINCIPLES OF HACCP

Annotation: This study was specifically designed for a small-scale meat processing
enterprise “DARIYA” to set up a specific HACCP plan for the new product (patties) made from
mixed horsemeat with vegetable components developed in the Department of Technology of Food
Production and Biotechnology, Shakarim University of Semey. Critical control points (CCPs) were
identified and applied in the HACCP plan. The different hazards were detected at each processing
step, whereas each CCP in the HACCP plan was identified and accompanied with the appropriate
significant hazard, critical limit, monitoring of the CCP, and corrective actions, confirming that the
enterprise has fully employed the HACCP methodology. The rapid screening of the bacterial count,
heavy metals, pesticide residue, and physical contamination levels also improved monitoring
assertiveness, allowing them to deal with foreseeable issues linking to resources and guarantee
product quality. Cesium-137 was recorded as 5.4 + 2.9627 Bq/kg in horsemeat and 6.7 £ 2.7045 in
poultry. The activity of cesium-137 did not exceed the MAC. According to this study, the
“acceptance of raw materials” is the most important CCP, and their control, particularly in
smallscale meat processing enterprises, can actually prevent many negative outcomes. The
implementation of both standards improved food quality by declining the flaw rates for patties, and
the number of flow inconsistencies needed for correction in the process also dropped significantly
(p < 0.05), demonstrating that safety and quality points were improving.

Key words: vegetable additive, technology, processing, HACCP, food safety.

Introduction

The rapid changes in the conditions of existence of modern society and advances in
science and technology over the past few decades have raised our standard of living and have
accelerated the pace of human life. On this basis, a vast and thriving market for foods with a
"functional" or health benefits has emerged. More and more residents of megalopolises are
inclined to buy ready-made culinary products in the supermarket or dine “outside the home” and
are ready to increase their expenses for the saved time. The main criteria, which determine the
choice of a ready-made dish by the consumer are high quality, homemade taste, convenience, and
functionality.

The growing demand for semi-finished meat products and ready-made meals stimulates
manufacturers to increase production volumes and expand the range of the products. The use of
traditional raw materials in different combinations, the mixture of minced meat with raw materials of
animal and vegetable origin, the introduction of food additives, the use of modern equipment and
advanced technologies allows not only diversifying the list of manufactured products, giving the
product different flavoring shades, but also improving the technological properties of minced meat,
increasing its biological value.

The use of plant components in the technology of combined meat products provides high
nutritional and biological value, contributes to increasing the flexibility of formulations, stable and
uniform distribution of ingredients, minimizing losses in the production process, which ultimately
leads to the creation of a product of stable quality. The introduction of vegetable raw materials into
minced meat can be considered as one of the ways to obtain high-quality meat products with
regulated properties. There are many different types of vegetable raw materials with which you can
create a combined product [1].

Horsemeat and its products can be categorized as a health-promoting food with high
protein, iron, omega-3 fatty acids, along with low-fat content. Thanks to this, horsemeat is rightfully
considered dietary meat. Experts say that the absorption of horsemeat in the body is about eight
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times faster than the absorption of beef [2, 3]. According to nutritionists, the benefit of horsemeat is
that the fats it contains are somewhere in between animal and vegetable fats. When eating
horsemeat, a choleretic effect is displayed. Due to its ability to lower blood cholesterol, horsemeat
is an excellent product for regulating metabolic processes in the body, and its low-fat content
makes it quite suitable for diets aimed at weight loss. Horsemeat is hypoallergenic, and in addition,
it is rich in vitamins group E and B, and due to this feature, the intake of horsemeat would improve
blood circulation.

Most of meat foods are rich in fat and protein but deficient in complex carbohydrates like
dietary fiber and its incorporation in the meat products from health point of view have been further
emphasized a lot. Various types of fibers have been studied alone or in combination for the
formulation of low fat meat products and meat emulsions [4-6].

Scientists are challenged with the mission of finding resources of irreplaceable food
components through the use of various types of raw materials, their combination, which allows
them to produce high-quality products with increased nutritional and biological value. Meat
processing “adds value” to food. Value-added meat products exhibit specific tastes, color, flavor, or
texture, diverse from fresh meat. Processed meat with different additives proposes diversity to the
meat food sector, delivering the combined effect of nutritious food with exceptional taste. Providing
to people high-quality and environmentally safe food products can be guaranteed by developing
the production of the food through creating a sustainable food future [7-9].

Food safety is the main requirement of consumers today, who pay more attention to the
contents of the ingredients in nutritional labels of products, as well as the quality of the product.
The increased customer concern and expectations regarding quality, safety, and diversity have
enforced food producers to improve food quality and safety standards and apply management
systems aimed at maintaining product standards. Then, the introduction of a food safety system
will not only guarantee consumers food safety, gain their loyalty and trust, but also expand the
geography of exports, strengthen its existence in the internal market, intensification of sales, and
increase the competitiveness of the enterprise as a whole. Current food safety managing systems
(FSMS) based on HACCP allow enterprises to have a competitive advantage in the agricultural
and food sectors, opening up different worldwide markets for high value-added products and
increasing the productivity of local markets. They develop the status of companies and increase
consumer trustworthiness, which, in turn, helps to increase sales.

The purpose of this study was to establish and examine the implementation of HACCP by
conducting a hazard analysis in a small scale meat processing enterprise for the production of
patties from mixed horsemeat with vegetable components developed in the Department of
Technology of Food Production and Biotechnology, Shakarim University of Semey. Furthermore, to
identify CCPs, setting up preventive measure system that will lead to a safer production of meat
and its products.

Materials and methods

This research was carried out at the small-scale meat products enterprise (SMPE —
"Dariya") in Semey city, East Kazakhstan. The enterprise produces meat food products like
sausages, patties, and cutlets. In order to meet the requirements of its consumers and partners,
the enterprise had been planning to get the HACCP food safety certification. So, the key aim of the
study was to establish and implement a food safety management (HACCP) for the production of
patties from mixed horsemeat with vegetable components developed in the Department of
Technology of Food Production and Biotechnology, Shakarim University of Semey in the
enterprise. The products are focused for internal market, with its mid-term objective being entry
into the Russian market after obtaining certification.

Results and their discussion

In this research work, the HACCP plan was completed according to Chapter 8 of ISO
2200:2018 and the seven basic principles of HACCP are employed by the Codex Alimentarius
Commission, and implemented in production lines. The algorithm of work in the development of a
food safety system based on the standards of HACCP and 1SO 22000:2018 for small and medium-
sized enterprises is shown (Figure 1). First, the PRP-linked procedures and risk evaluation
methods to identify significant hazards were presented, followed by applying a decision tree to
differentiate between CCPs and operational prerequisite programs (OPRPSs).

For the implementation and development of the HACCP system at the enterprise, it is
compulsory to form a working group of employees with various specializations who have the
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proper knowledge about specific products, work experience, and methodology for developing an
effective plan for the application of the HACCP system at the enterprise. The HACCP working
group was multidisciplinary and composed of seven people: a HACCP team head, production
technological engineer, university attendant in charge of student practice, sanitation unit engineer,
guality assurance units manager, hygiene manager, and HACCP team secretary; all work was
handled according to the requirements of the Standard [10]. A working group assembled to
evaluate and manage all processes involved in implementing the system; and apply FSMS by
engaging the help of food safety consultants. A high qualified team with responsibility can make it
possible to increase the quality stages of all procedures and products.

According to HACCP-based food safety requirements, a complete description of the
product should include significant safety info like composition, physical/chemical structure,
microbicidal conduct, packaging, shelf-life, storing condition, method of delivery, and intended to
use. The product description for patties "Shygys" can be seen in (Table 1). The target of buyers for
patties "Shygys" is proposed for all groups and needed to fry before consumption.

Planning and preparation ]

!

Assemble a HACCP team J

¢

Development of technical specifications ]

:

Collection of information about products and production }

!

Building a flowchart of the technological process ]

!

Conduct a hazard analysis

!

Determine critical control points (CCP)

!

Establish critical limits for each CCP ]

.

[ Establish a system to monitor control of each CCP

'

Development of documentation

|

Development of the corrective actions and verification ‘]

procedures to confirm that the HACCP system is working
effectively

l

Implementation of the HACCP program

!

|, Maintaining the HACCP system in working order ]

Figure 1 — Algorithm for implementing the principles of HACCP.

Table 1 — Product description of patties "Shygys"

1. Product name Patties "Shygys"
A small (100 g) oval formed product produced from minced

2. Product description horse meat, horse fat, chicken meat (thighs), sprouted green
buckwheat grain flour, spice, cabbage, onion, eggs.

3. How it is to be used? Fry in oil for 2-5 min each side.

4. Packaging Polyethylene bag, vacuum-packed

5. | Shelf-life Up to 3 months at -18-20 °C

6. | Where it will be sold? The product is sold at the retail store.

7. | Storage instructions Keep at -18 °C

8. Distribution conditions In freezers at — 18 -20 °C

9. | Consumers Adults, children, elderly adults
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The flow diagram is employed as a basis for conducting risk analysis. The purpose of the
diagram is to build a clear and simple series of operations, containing all phases of the process (all
technological stages from the receipt of ingredients to the delivery of the product and its sale to the
consumer) and detailed data on the product processing cycle, including processing modes at all
stages, storage conditions, details to identify biological, chemical, and physical hazards. All these
characteristics must be considered due to their significance for consumer health. The process flow
diagram for the production line of the patties "Shygys" by "DARIA" SMPE is shown in (Figure 2)
and was inspected internally by the food safety team. In the flowchart, all the steps of preparation
can be labeled as CCPs, therefore as an initial step in developing a HACCP implementation
strategy, it is necessary to implement prerequisite programs (PRPs) which include good
manufacturing practices (GMP) and fundamental hygiene conditions as cleaning procedures in the
processing plant. Here, after testing finished product for microbial and chemical toxins and the
guality of the final product did not followed by the standard and cannot be reproccessed, the entire
batch must be disposed after a specialist has reported and has recorded the information, and the
corrective measures must be applied and form filled out. Hence, each step of process
demonstrated in flowchart should be identified by types of hazards, so the emplyees could make
quick identification and be attentive for the possible hazards occurences.

Reception of raw meat (horse
meat | grade, poultry meat) CCP 1

Reception of additional raw materials
l (vegetables, sprouted groats, flour,
spices), CCP 3

Preparation of raw materials
(cutting, deboning, trimming), CCP
2

Salting (t= 12h, t = 04 °C)

.

Grinding, d=2-3 mm; Mixing of components, T =5 - 6 min
Forming cutlets, CCP 4

‘

Freezing (t=-29-30 °C), Control of finished products, CCP 5

:

Packing, labeling, CCP 6

|

Storage (-10-18 °C), distribution, CCP 7

Figure 2 — Flowchart of the production of the combined meat product "Shygys"

The HACCP group must identify significant hazardous factors from the entire list of
potentially dangerous elements and make a HACCP plan accordingly. It is crucial to establish the
degree of control for threatening parts of different importance. Thus, the control system should
focus on significant hazards that are practically expected to occur and may lead to unacceptable
risks to consumer health. Without this focusing, there may be a tendency to control too many
points, and the significant hazards may not be sufficiently preferred. At the same time, this does
not preclude the need for action with relatively fewer hazards. A product unsafe for consumption
with a threat of any biological (B), chemical (C) and physical (P), mechanical, and nutritional
property is defined as a hazard. Hazard analysis was prepared by the HACCP team based on the
HACCP checklist along with all the possible hazards associated with untreated material,
components, procedures, the post-process operation was recognized and marked as B, C, and P.
The hazards associated with various raw materials and production lines for patties manufacture
and the determination of the control measures of each identified threat are shown in (Table 2).
Having well answered the questions on the decision tree (Fig. 2), the detailed procedure for
minimizing hazards was adopted to ensure the implementation of the HACCP (Table 3). 1ISO
22000 stresses risk assessment, in which assessment of hazards are identified by scoring the risk
associated with severity (S) and possibility (P) of a hazard [11] from sustainability. Each hazard is
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evaluated and gets a score between 1 and 3. The significance of hazard resulted from hazard
rating (HR) score from the multiplication of the severity by the probability is above 3. Following the
hazard identification, an HR is established.

It is recognized worldwide that the application of the HACCP system in food production has
clear benefits in improving food safety and preventing foodborne infectious diseases. HACCP work
focuses on specific actions to ensure food safety, which is achieved by founding and applying
systems and evolving food safety objectives. During a hazard analysis control, the team partook in
HACCP research and verified that all the hazard strategies identification activities were
implemented according to PRP, OPRP, and HACCP plans. The HACCP plan model for this study
is shown in Table 3.

Table 2 — Hazards analysis and CCP determination chart of the patties production

Materials/ Is this hazard Hazard Preventive
Process Category of potentially assessment measures/Control CCP/ORPR/C
Hazard T P/NO
step significant? S P | HR measures
1 2 3 4 5 6 7 8
Reception B | Salmonella, E | Yes -1 3 1 3 Application of strict CCP1
of raw coli, S.aureus, | possibility of a standards; Requirement for
materials Listeria high microbial providers to submit licenses
(meat, monocytogen | contamination for verification by sanitation
vegetables, es, pathogens | in the final management staffs;
eggs, product due to adequate receiving;
spices, a high initial temperature  control, lab
sprouted presence in analysis sheet of rapid
grain, flour) raw materials, screening
which can lead
to the cause of
diseases
P | foreign bodies | No - the| 2 1 2 Visual inspection, CP
due to | presence  of acceptance, and removal
improper foreign bodies completed by staffs;
wrapping cannot cause implementation of screening
injury to the in consequent steps
consumer
C | antibiotics, Yes — possible 3 1 3 Application of CCP2
grease, presence of strict standards;
pesticide chemical Requirement for providers to
residue, residue due to submit licenses for
allergens, improper verification
toxins storage of raw by sanitation management
materials, or staffs; adequate
failure to receiving; temperature
remove in control,
following steps lab analysis sheet
of rapid screening
Storage of | B | Salmonella, E | Yes - 3 1 3 Correct setting of storage CP
raw coli, S.aureus, | microbial temperature, proper
materials Listeria contamination equipment setting;
monocytogen | or growth due sanitation of all the transfer
es, pathogens | to improper equipment;
storage management according to
Warehouse Control
Standards and Operating
Procedures
P - No significant 1 1 1 NO
hazards are
presented
C - No significant 1 1 1 NO
hazards are
presented
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1 2 3 7 8
Preparatio | B - No significant Proper personal hygiene and CP
n of raw hazards are handling, clean, sanitize
materials presented equipment. Management
(grinding, C - No significant according to Production NO
chopping) hazards are Processes Control
presented Standards and Operating
P - No significant Processes NO
hazards are
presented
Mixing, B | Salmonella, E | Yes- CCP3
forming, coli, S.aureus, | possibility  of
freezing Listeria microbial
monocytogen | contamination
es, pathogens | due to
improper
processing;
incorrect
mixing
P | foreign bodies | No, no Confirmation of mechanical OPRP
mixed in | significant equipment’s reliability before
during hazards are and after operation.
operation presented Implementation of standard
processes; operating procedures for
tools and systematic maintenance and
parts of processes to avoid foreign
mechanical bodies from being mixed in.
equipment
mixed in due
to breakage
C | Cleaning No, no Application of strict NO
agents significant standards; Requirement for
hazards are providers to submit licenses
presented for verification by sanitation
management staffs;
adequate receiving;
temperature  control, lab
analysis sheet of rapid
screening
Metal B No, no NO
detection significant
hazards are
presented
P | foreign bodies | Yes - Metal detector testing for all CCP4
mixed in | Unintended products. Maintenance of
during consumption metal detector to be checked
operation of metal quarterly.
processes; foreign bodies
tools and | that can cause
parts of | injury to the
mechanical human body
equipment
mixed in due
to breakage
C No, no NO
significant
hazards are
presented
Packing, B | Microbial No Systematical inspection CP
labeling growth due to during labeling and
inaccurate packaging. Supervision
labeling, according to  Sanitation
packaging, Management Standards and
poor Operating Procedures, and
cleanliness Educational Training
and sanitation Standards and Operating
Procedures.
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1 2 3 4 5 6 7 8
P | risk for wrong | No 2 1 1 Extra control of information CP
description, on label at each shift of
foreign product. Proper personal
materials hygiene.
mixed in due
to  improper
packaging
C - No 1 1 1 NO
Storage of | B - No, no 1 1 NO
finished significant
product hazards are
and presented
distribution
P - No, no 1 1 NO
significant
hazards are
presented
C - No, no 1 1 NO
significant
hazards are
presented
Table 3 — HACCP plan for production of patties "Shygys"
CCP Hazard Critical limits Monitoring Cg;?grt]':e Verification Recording

Receiving Biological, | Supplier Visual inspection . Examining of suppller .

of raw ’ Reject any guarantee and visual Incoming

. chemical, assurances and sensory - ;
materials and qualities of characteristics of dubious checkup of materials

(CCP1 and . ) - ) ] ingredients characteristics for control files

ccP3) physical ingredients each ingredient each raw material

Preparation

of raw Absence of any Visual . .

materials . . . . . . Good deboning, . . ) Processing

: Biological, | microorganisms, inspection, A Microbial and visual .

(cutting, hvsical free f ; ioloical trimming, and | quality control

deboning physica ree from any microbiologica washing test results files
Y foreign bodies analysis

trimming)

(CCP2)

Grinding, . . Absence of _Vlsual . Reject or ex.eg:ute Microbial and visual

- Biological, ) . inspection, control receiving S .

mixing, hvsical foreign bodies icrobial leqal | test results, calibrating | Quality record

forming phy3|9a ’I and absence of Ir_mc_ro 1al lega | steps, contro i product testing and files

(CCP4) chemica microorganisms r']m't.s’ personne tempera_ture 0 temperature

ygiene processing area

Forced-air- Records of

freezing (- Al_)sence Of. Thermometer Reject if Time and | Calibrating the temperature,

29 to -30 iological microorganisms, d h fth time, and

oC), check Biological Temperature use an | temperatulrle was t ermlome_ztero_ It e random

final product control microbial test not controlled tunnel, microbial test microbial

(CCP5) tests

Supplier
Packing, Biological, | guarantee of Every batch Reject if label . .

) ? . label (date, . o Packaging material
labeling chemical, certified package information is not
. - batch code, control form

(CCP6) physical material, control roduct content) correct

weight and label. P

Temperature Records of

Storage (- Control Temperature adjustment, re- control

18 to -20 . . temperature, free | measurement, cleaning storage )

0 Biological . ; . . S Control files temperature
C) and from microbial microbial room, reject if . -
AR N b A and microbial

distribution contamination examination contamination is tests

evident

The physical contamination (foreign-body) remains to be a threat to food industry; even
though there are many food safety management controls in place. To prevent intrusion of physical
hazards to food there are some equipments to be used such as sifting, filters, optical sorters,
magnets, metal detectors, and X-ray machines. These equipments are highly useful in food
industry, ever since they can detect hazards such as stones, bone fragments, metal, as wel as
hard plastic. The quick screening methods are mostly used to monitor processing of food due to
easiness and simplicity of operation, avoid the need of expensive equipment, lower investment
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charge, lessen utility expences, and allow for suitable implementation that increases work
productivity.

In addition to quick screening methods the enterprise strictly followed the Technical
Regulations of the Customs Union "On Food Safety" and regularly checked any changes in testing
methods stated by government.

Conclusion

In this study, a newly developed product was applied in a smallscale enterprise to meet the
requirements of HACCP standard. The receiving of raw materials, heavy metals, and radionuclide
detection components of the production process for "Shygys" patties were considered as CCPs,
and analysis of various ingredients showed that the application of HACCP principles can improve
the quality of the finished product. The study only surveyed the implementation and processing
settings of 1ISO 22000:2018. This model can be used as a risk calculation plan for foreseeing
chemical, physical, and biological hazards of raw materials and as a basis for further examinations
of food safety management systems. Through the results obtained in this study, the researcher
could perceive a significant improvement after the implementation of HACCP plan regarding the
processing of patties in a small-scale enterprise. It could be valuable in different food productions,
specifically for businesses with no testing facilities. During 1 year, the enterprise noticed the defect
values of “Shygys” patties had decreased, even though it was not statistically significant, which
showed that the strict implementation of standards allows the company to ensure the safety of
incoming materials and, in the end, to get a safe and finest product. The continuous control of the
rotation plan needs systematic outsourced testing and therefore increases testing costs. The only
following part of this plan helped the enterprise minimize the occurrence of contamination of
incoming materials and, therefore, increase the quality of the final product and, with that, meet
customer’s demand. In addition, the enterprise’s determination to improve the safety of its product
"Shygys" patties had practical implications and helped to increase its discernibility and sales and
create a food safety management system that meets HACCP criteria. The implementation of the
international standards will benefit any enterprise with access to new markets, both internal and
external; increasing productivity and competitive advantage; better quality products according to
customer preferences; improving reporting and communications; and moreover, bringing a new
product into the market means delivering new value to the customer.
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HACCP NPUHUUNTEPIH KOJIAAHA OTbIPbIM, XblJIKbl X)XOHE TAYbIK ETIHEH ©HIEH
XXACbIJ1 KAPAK¥MbIK XKAPMACbI KOCbIJIFAH APAJIAC ©HIMAI S3IPJIEY

byn sepmmey «Cemel KanacbiHbiH LLlekepim ambiHOarbl yHusepcumemi» KeAK, « Tamak
©HOIPICIHIH mexHoI02usicbl XoHe buomexHonoausi» KaghedpacbiHda 83iprieH2eH XblflKbl emi MeH
ecimOiK KOMIOHEHMMEPMEH KOcCracbiHaH acasiFraH XaHa eHimee (komsnem) apHanraH HACCP
HaKmbl XocrapbiH 83iprney makcambiHOa "JAPUA" em eHOey KacinopHbiHOa XypeidineeH. CbiHU
bakbinay Hykmenepi (CBH) HACCP xocnapbiH0a aHbiKmarsFraH XeHe KondaHblriFaH. ©HOeyOiH ap
Ke3eHiHOe ap mypni Kayinmep aHbiKkmandel, arn HACCP xocnapbiHOarbl apbip CBH aHbikmansin,
muicmi MaHbI30bl Kayir, cbIHU weK, CBH MoHUMoOpuHai xeHe my3semy spekemmepimeH bipze
Xypdi, 6yn kecinopbiH HACCP edicmemeciH mornbifbiIMEH  KoJidaHFaHbIH — pacmaolbl.
GakmepusinapObiH, aysip memarndapObiH, necmuyudmepdid KanobikmapbiHbIH XoHe (bu3uKarsbIK
nacmaHy OeHeeliHiH XblndamM CKpUHUH2I COHbIMEH Kamap pecypcmapra Kambicmbl 60rmkamobi
Mmacernenepdi wewyee XOHe 6HIiM canackiHa Kenindik 6epy apkbiibl 6akbiaay muimoiniaiH
apmmeipObi. XKbinkbl emiHOeai ue3ul-137 menwepi 5,4 + 2,9627 bk/ke, an Kyc emiHOe 6,7 +
2,7045 bk/ke Kypaldbl. Lle3ul-137 6ernceHdiniei wekmi pykcam eminzeH KoHueHmpauyusdaH
acnadel. Ocbl 3epmmeyze colKec, «wukisammbl Kabbinday» eH MaHbi30bl CBH 6onbin
mabbinadbl xeHe onapdbl baKbinay, ocipece warbliH em eHOey 3aybimmapbiHOa, KernmezeH
JXarbIMCbI3 acepriepdid andbiH anadbl. CmaHOapmmbl eHzaidy dalibiH eHimdeai (kommemme)
akaynapOblH caHblH a3almy apKblfibl maraMHbIH canacblH XakKcapmmbl, an mysemyae Kaxemmi
mexHosio2usinblK calkeccizdikmep caHbl 0a alimaprbikmat memeHOedi (p < 0,05), byn Kayinci3oik
reH caria KepcemkilwmepiHiH XaKcapraHbiH Kepcemeoi.

TytiH ce3dep: ecimOik Kocrniackl, mexHosnoaus, eHoey, HACCP, a3bik-myrik Kayincizdiei.
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PA3PABOTKA KOMBMHUPOBAHHOIO NMPOAYKTA U3 KOHWHbI U KYPULIbI C
NMPOPOLUEHHOW 3ENIEHOU TFPEMHEBOU KPYINOU C UCTMNOJIb3OBAHUEM
NPUHLUMMNOB HACCP

3Omo uccnedosaHue pa3pabomaHo O0ns Mscoriepepabambigalow,e2o npednpusmus
OAPUA” ¢ yenbro paspabomku koHkpemHoz2o nnaHa HACCP dia Hosoeo npodykma (komsiem),
pU20MO8/IeHHO20 U3 CMECU KOHUHbI C pacmumeribHbIMU KOMIOHeHmMamu, pa3pabomaHHo20 Ha
Kagpedpe « TexHomoaus nuujesbix npoussodcmes u buomexHonoauu» HAO «YHusepcumem umeHu
Ulakapuma eopoda Cemel». Kpumuyeckue KoHmMporsbHble moyku (KKT) 6binu onpedeneHsl u
npumeHeHbl 6 rnaHe HACCP. PasnudyHbie onacHocmu bbiriu O6HapyXeHbl Ha KaxOoMm amarie
obpabomku, 8 mo epemsi Kak KaxObili KKT e nnaHe HACCP 6bin udeHmucpuyuposaH u
conpogoxodarsicsi coomeemcmeyouwell 3Ha4YumesibHolU OrnacHOCMbIO, KpUMUYeCKUM rpedesiom,
moHumopuHaom KKT u koppekmupyrowumu deldcmeusamu, rnodmeepxdas, 4ymo npednpusmue
MO7IHOCMbIO UCMOb308ano memodosiocuto HACCP. bbicmpbili CKpUHUHe Kosiudecmea bakmepud,
msiKesibIX Memarssos, ocmamkog rnecmuyudos U yposHel @U3UYECKO20 3aspsi3HEeHUSs makxe
rnosbicusl 3ghchekmueHOCMb MOHUMOPUHeaa, M0380/1U8 UM pewamsb rpedckasyembie npobremsi,
cesi3aHHble C pecypcamu, U 2apaHmuposame Kadecmeo rpodykuuu. CodepxxaHue uesus-137 8
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KOHUHe cocmasurno 5,4 + 2,9627 Bk/ke, a 8 msice nmuubl — 6,7 + 2,7045 BKk/ka. AKmusHoCcmb
uesus-137 He nipesbiwana MNAK. CoenacHo amomy uccnedosaHuro, “ripuemka cbipbs” S6851semcs
Haubonee eaxHbiM KKT, u ux KOHMPOSib, OCOBEHHO Ha Hebonbwux npednpusmusx no
nepepabomke msica, MOxXem hakmudecku npedomepamumb MHO2UEe HeaamuegHbIe nocedcmeus.
BredpeHue cmaHOdapma yny4wusio Kadyecmeo ruuieebix rpodyKmo8 3a CYem CHUXEHUS
Konudecmea deghekmos 8 20moeoM rpodykme (Kkomsiemax), a Kornu4ecmeo Hecoomgemcmeud 8
MeXxHOI02U4eCKOM rpouyecce, He0bX00UMbIX O UCMpas/ieHUs], makxe 3Ha4umersibHO CHU3UIOCh
(p<0,05), demoHCcmMpupysi, YMO rokazamersiu 6e3ornacHoOCMuU U Kad4ecmaea yry4uarmcs.

Knrodyeeble cnoea: pacmumernbHass dobaeka, mexHosioeusi, nepepabomka, HACCP,
6e3onacHocmb NUUEBLIX MPOOYKMOS.
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XXACAHObI ACKA3AH-ILLEK XXONOAPbI OPTACbIH MOAENbAIK XXYUECIHAE
KAMCYINAJAHFAH BUONIOIrUANbIK BEJNICEHAI KOCMNMAHbIH BOCATbINTYbIH 3EPTTEY

AHOamna: Kasipai yakbimma KarnrbiHa KesimipemiH XXoHe UMMYHOCMUMYSUUSIbIK acepae
OeeceH Kaxxemminik edayip apmmai. Onapdbl eHOipy ywiH maburu KoMnoHeHmmep KondaHblnadkl,
onap y3aK yakKbim KosidaHblirica Oa, alam ar3acbiHOa xafbIMCbi3 candaprnap myObipmaliobl.
OkonoeusnbiKk xaflalldblH Hawapnaybl, CO3blIMallbl CMPECC, OMbIPbIKWbLI 6Mip casimel,
meHezepimcia mamakmaHy — 6yn yHemi acep emy Ke3iHOe OeHeHiH xarirbl KapcCbliacybiHbIH
memeHdeyiHe okeniemiH ¢hakmopnap. HemuxeciHOe OeHeHIH XekeneaeH Mywenepi MeH
XXyuenepiHiH (MbiHbIC any, acka3aH-iwekK xondapbl) aypywaHObifbl Xorapblialidbl, 20pMOHan0bI
pemmey O6y3binadbl, deHeHiH UMMYyHOo2usnblK Kywmepi memeHdeldi. OcbiraH 6aliaHbicmbi
UMMYHObIK marwbiiibIKmblH anobiH-arny XoHe eMoey yWiH KordaHblnambiH 0apirik ecimOikmepdeH
anbiHFaH buornoeusinblK Kocrniasap oecipece maHbivan. Lllenmik npenapammap CUHMemuKarsbiK
aHanoemapdaH XyMmcaK meparnusisiblK ocepiMeH, CcoHOali-aK alKbIH XaHama ocepriepiHiH
bonmaybIiMeH XakKcbl epeKkwesieHeOI.

OKCNepUMEHT XYpridy YLWIiH kKancynanaHfaH Guonoruanelk 6enceHai kocna (BBK) 2 carat
iwiHaoe pH 2,0 ackasaH ceriHiH, MoAenbAik opTacbiHa OpHanacTbipbINAbl, coAaH KeniH kancynanap
3 carat iwiHge pH 7,2 aw iwekTiH Modenbaik opTacbiHa kewipingi. byn cxema ackasaH-iwek
XongapblHblH, MOAENIHE enikTengi.

Tylin ce3dep: karicyna, 6uonoausinbik besiceHOi Kocrna, ackasaH, anbauHam, 3XuHaues,
nesses.

Kasipri yakblTTa Tamak eHiMaepiH xacay TexHonornmacblHga Tabufu eciMAik LimkisaTbiH
)KOHEe OHbl KanTa eHaey eHimaepiH nanganaHyablH TypakTbl ypaici 6arikanagpl.

byn petTe, a0ebu Oepekke3gepdi Tangay kepceTKeHAeW, aF3aHblH KopllaFaH OpTaHbIH
Konawcbl3 bakTopnapblHbIH 8CepiHe Te3iMAiNiriH apTTbipaTbiH A8pPiNiK ecimaikrepaiH Guonornanbik
GenceHai KocnanapblH WHrpeaMeHTTep peTiHae KongaHa OTbIpbin, CYyT eHiMAepiH eHaipyre ken
KeHin GeniHeai. depinik ecimaikrepain, 6uonormanelk 6enceHai 3aTTapbl, TiNTi eH a3 Mernwepae
fbonca pa, agaMm af3acblHa KopluaraH OpPTaHblH KONancbl3 dyakTopfiapblHAH KOPFaHbIC aCEepiH
Turizeni, Oyn onapablH EepMEHTTIK Xynenepai OenceHaipy >XaHe [OeHEeHiH 3JHeprusmeH
KaMmTamacbI3 eTinyiH KywenTy kabineTiHe 6annaHbICThbI.
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KoMmnosnums kypamblHa: axmHauesa XaHe neB3ed Kipai. [opinik ecimgikrepaiH, KypambiH
KypacTbipy 6apnblk eciMAiKTepdiH KypamblHOa Konaucbi3 dakTtoprnapdblH 9CepiHeH agaMHbIH
UMMYHAbIK MapTebeciH apTTbipaTbiH Guonornsanbik 6enceHai 3attap 6ap ekeHairiMeH Herisgenrex.
Byn 3atTapra pnaBoHouaTap, ankanonarap, TaHuHaep, C AspymeHi xaHe T.0. xxaTtagbl.

TaHnHgep dapmakonorusanblk acepaiH, KeH CNekTpiHe ue, OHbIH iWiHAe AeHEHIH Konanchi3
3KonorusanbIK bakToprapra TesimainiriH apTTelpaTblH aHTUOKCUOAHTTLIK KacueTi 6ap [1].

Onebun manimeTTepre cankec canoHMHAep MeH oriaBoHOMATap hapMakonornsanblk acepaiH
KEH CNeKTpiHE Ne, OHbIH ilWiHOE aHTMOKCMAAHTThI XXOHE MMMYHOCTUMYNAUMNANLIK acepi 6ap [2,3].

BBK-abliH, GuoxeTimainiriH apTThipy VYWiH Kancynanay TEeXHOMOMMACbIH KorgaHy ©onbin
Tabbinagbl, 8NTKEHI ac KOpPbITY >KYMECiHiH, arpeccuBTi opTackl Guonorvanblk 3aTtTapFa Tepic acep
eTeai.

dnasoHomaTapablH, agcopbuunscbiHOa aw  iWeKTiH 3SHTepouuTTepi (WeTki anutenun
Kacywanapbl) YrkeH pen atkapagbl, onap aw iwek 6eTiHiH 90%-0aH actaMbiH Kypanabl. [lwekTeH
KaHFa Tamak KypamblHOarbl pnasoHounaTap eHegi [40].

Kancynanay BBK GuoxeTimainiriH apTtbipagbl [5]. KatTel gspinik Typrnepgi nanganay
KesiHOe eH >XaKCbl eMfik acepre Kon XeTki3dy YLWiH acep eTywi 3aTTblH bapMaKkoKMHETUKaNbIK
napameTprepiH, atan anTkaHga af3agafbl OHbIH, KYPbIbIMbIHbIH, KO3FanbiCbl MEH e3repyiH: CiHy,
Tapany, MeTabonmam XoHe 3KCKpeuus MpOLECTEPIH ecKepy KaXeT, onap e3 KeseriHge Oapinik
3aTTapablH Qur3MKa-XuMUAnbIK kacueTTepiHe 6annaHbicTbl 6onagbl.

lwineTiH oapi-AepMeKkTep YLWiH BMoXeTIMAINIK epekwe MaHpl3abl. byn TepmyH gspinik 3aT
)KOHe OHblH MeTabonuTTepi XXyMenik KaH arbiMblHA XETETiH AeHren aen TyciHineni. buoxeTimainiri
OHbIH A9pinik HblCaH4arbl Xarmbl KypaMblHaH KaHFa CiHipifireH gapinik 3aTTblH yNeci, kKaH apHacbiHa
TYCY Kblngamipifbl, af3aga TypakTbl KOHUEHTpauusiHbl ycTan Typy YakblTbl CUSKThI
KepceTkiluTepMeH cunattanagpl.

CoHbIMEH KaTap, kancynanay CbifblHObIHbIH, allbl ASMiH Tericteyre Kemekrecep,i.
Kancynanap npenapatTblH XUMUSMbIK KacueTTepi MeH TWiMAiniriH earepTnecTteH TacbiMangayra
MYMKiHOIK OGepepgi. Kancyna TypakTbl Kypambl MeH kacuetTtepiHe wue. bBbypblH xyprisinreH
3eptreynep 6GonmbiHWa o0ebu [epekTep KepceTKeHAeWn, Kancynanay eHiMaepiHiH OGactankbl
cybcTpatneH canbiCTbipfaHaa Guonorusanelk GenceHAainiri Kofapbl XoHe Aopinik npenapatTbl
Oenrini 6ip opraHgapra Hemece >Xymenepre «ataynbl» XETKi3yMeH, coHaanm-ak Aopifnik 3aTTblH,
OakbinaHaTbliH 6ocan WbIFybIMEH XaHe npenapaTt aCepiHiH y3apTbiiybiMeH GannaHbICTbl KONTereH
npobnemanapapl WeLyre kemekrece anagsl [6,7].

XKorapbl Tepanuanblk acepre XeTy YLWiH Aopi-OdpMeKkTepai XeTkisydiH TuiMai >XymeciH
€Hri3y VYWiH TiTipkeHgipyre cesimTan nonumepnepai kongaHy kaxeT. KoplwaraH opTtafa
TiTipKeHAipyai kenecigen xikreyre 6onagpl:

— (pmsmonorusAnblk, Mbicanel, pH, depmeHTaTnBTI BenceHainik, TOTbIFy NOTEHUManbl XoHe
rOKO3a KOHLUEHTpaUuAChI;

— TemnepaTtypa, XapblK, MarHUT ©piCi XoeHe MeXxaHuKanblK Kyl CUSKTbl CbhIPTKbI
bIHTaAnNaHabIpy.

CoHblMeH kaTap, TiTipkeHgipyre >kayan 6epeTiH xynenepaiH Aamybl [IMKO3UATI
OavinaHbiCTapgblH, ~ OeniHyi  xeHe  nonucaxapuatepgiH — AenonvMMmepusaumacbl apKbinbl
peakTUBTEPAIH KOHLEHTpauUsACbl MEH CUMHTE3 TemnepaTypacbiH L85 aHblKTay apKbifbl XXYPETiH
nonucaxapuaTrepaid, biablpay XblngamablFbliH - Aonipek 6akbinayabl kaxeT eTeni. CoHabiKTaH
dusmnonorvanblKk  Kargavnapga  xkaHe  dpepmeHTatuBTi  BenceHginik  6onfaH  Kesge
nonucaxapuarepain, gerpagaums MexaHu3MiH OypbIC TYCIHY KaxeT.

Kenbip nonucaxapuarepgid PH xafgannapbeiHa xxayan 6epy kabineti npenapattbl 6enrini
Oip anmakka 6arbITTayablH KbI3blKTbl TOCini 60nbin Tabbinagbl.

AnbrnHatTapablH biabipaybl pH-Fa 6arnaHbiCThl. bakbinaHaTbiH 4opi-AapMeKkTepai CypaHbic
GombIHLWIA XeTKi3y onapablH MUKPO OpPTacblH MOWbIHOAWTBIH XOHE AMHaMuKanblK xayan 6epeTiH
dakTopnapra »xayan 6epeTiH xxynenepaiy, 4amybl apKbliibl MyMKiH 6onagpl.

Kancynanay npoueciH Xypridy kesiHge kancynanapablH, pH 7,2 kesiHge aw iwek 6enimiHge
GipTiHaen epy kabineti maHbI3abl enwem 6onbin Tabbinagpl, SFHK kancynanap pH 2,0 kesiHge
ackasaHoa BBK cakraybl xaHe BBK aw iwekke TyTac Typae keTkisyi Twic. XKacaHabl ackasaH
Mogenbaik opTackl pH e3repTy apKbinbl XKyprisinea.

OKcnepuMEHT Xypridy YWiH kancynanadradH BBK 2 carat iwinge pH 2,0 ackasaH ceniHiH,
MOZENbAiK opTacbiHa OpHanacTbIpbingbl, cogaH KeriH kancynanap 3 carat iwiHge pH 7,2 aw
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iLeKTiH MoaenbAik opTacblHa Kewlipingi. byn cxema ackasaH-iwek >xongapblHblH MoAerniHe
enikrenai.

Kbiwkpin optaga (pH 2-SGS) BEBK-mMeH kancyna KabbifbiHbIH, TYPAKTbINbIFbIH 3€PTTEY YLUiH
ynrinep pH 2.0 SGS kesiHae 60 MUHYT neH 120 MUHYTTaH KeriH anbiHabI.

Aw iwek opTacbiHga KancynanapgblH OeniHy gopexeciH aHblktay ywid (pH 7,2-SIF )
ynrinepi pH 7,2 SIF 60 MmuHyTTaH, 120 MuHyTTaH xaHe 180 MUHYTTaH KeniH anbiHgbI.

pH 2,0 SGS 120 muHyT pH 7,2 SIF 60 MUHyT pH 7,2 SIF 120 MuHyT

CypeT 1 — YakbiTka 6ainaHbICTbl acka3aH iLLeK XONngapblHbIH,
mMozenbaey opTachl

1-cypeTTe ackasaH-ileK XOonblHblH MoAenbAiK opTackl (ackasaH CeniHiH Moaenbaik opTachl
(SGS) (pH 2,0) »xaHe aw iwekTiH Mogenbaik optacel SIF (pH 7,2) kepceTinreH.

OKCnepuMeHTTIK 3epTTeynep HyckacbiHga SGS (pH 2,0) ackasaH ceniHiH Moaenbaik
opTacbiHAa kancynananraH BBK-HbIH ackasaH TpaH3uTi (SGS) kesiHae kancynanap 6yTiH 6onbin
TapanfaHgblirbl, 6yn kancynanapabid pH 2,0 opTacbiHa TypaKTbinbIFbIH TyCiHAIPEAI.

SIF (pH 7,2) aw iwekTiH Mogenbaik opTacbiHAa KancynaHblH epyi 60 MUHYTTaH KeWiH XoHe
120 MUHYTTaH KeniH TonbIK epyi aHblkTanagbl.byn xmto3aHmeH kantanfaH 1% anbrmHaTTbIH, CyIbl
epiTiHaiciHae BBK kancynanaygbi wawblpaty aaici BBK-Hbl aw iwek GenimiHe XeTkidyre biknan
eTeTiHAIriH kepceTeai, oHAa onap CoaTTi eMAiK ecepai kKamTamachl3 eTe anagbl.
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WCCNEAOBAHUE BbICBOBOXOEHUA V[HKAI'ICYJ'IVIPOBAHHOI?I BUOJIOTMYECKHN
AKTUBHOW NOBABKW B MOOEJNIbHOU CUCTEME UCKYCCTBEHHOU CPEAbI
XENYAOYHO-KMWIEYHOIO TPAKTA

B Hacmosiwee epemsi 3Ha4umesisHO 803pocsa nompebHocmb 8 obuweykpennsowem u
ummMyHocmumynupyrowem eosdeticmeauu. s ux npoussodcmea Ucronb3yrmces HamyparibHble
KOMIMOHEeHMbI, KOmopble He 8bI3bl8arm He2amueHbIX rnocriedcmeuli 8 op2aHu3Me Jyesiogeka daxe
npu OnumesibHOM rPUMEHEHUU. YXyduweHue 3KOI02U4eCcKUX ycrosuli, XpOHU4YecKuli cmpecc,
ManonodsuxxHblli o0bpa3 Xu3Hu, HecbanaHcupoeaHHOe rumaHue Sersgimcs hakmopamu,
npuesodsWUMU K CHUXEHUKO obuwel cornpomuernseMocmu opa2aHu3ma [rpu  oCMOsSIHHOM
g8o3delicmsuu. B pesynbmame nosbiwaemcsi 3aboriegaemMocmb omOesibHbIX Op2aHo8 U cucmem
opeaHusMma (ObixamesibHoU  cucmeMbl,  XeslyOOYHO-KUWEYHO20 mpakma), Hapyuwaemcs
20pMOHarbHas peaynsayusi, CHUXaromcs UMMYHO/I02u4ecKue cuslbl opeaHusma. B ces3u ¢ amum
ocoboli nonynsapHOCMbio Nonb3yromces buonozudeckue 0obasku, Mosly4eHHbIe U3 1eKapCmeeHHbIX
pacmeHudl, rnpumeHseMmbix Ons npogunakmuku U fedeHUss UMMyHOOeuyUmHbIX cOCMOsHUU.
PacmumenbHbie npenapambl 8bI200HO OMAUYaOMCss OmM CUHMEeMmMUYeCcKUX aHasio2o8 CeouM
MSIi2KUM meparesmu4ecKkum 3¢hheKmom, a makxKe omecymcemaeueM si8HbIX MoboYHbIX 3¢hgheKkmoa.

Ans skcniepumeHma uHKaricynuposaHHoe 6uonoaudecku akmueHble 0Oobasku (BAL)
rnomewanu 8 mModesibHyto cpedy xerlydo4yHo20 coka rpu pH 2,0 Ha 2 yaca, a 3amem Karicysbl
repeHocunu 8 MoOesibHyr0 cpedy MOHKO20 KuweyHuka npu pH 7,2 Ha 3 vaca. Oma cxema
umumupyem mooderib xesyO04YHO-KUUWEYHO20 mpaKkma.

Knrodeenle crnioga: karicyna, buonoaudeckue akmuesHble dobaeku, xerydok, anbauHam,
9XUHaues, reeses.
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STUDY OF THE RELEASE OF AN ENCAPSULATED BIOLOGICALLY ACTIVE ADDITIVE IN A
MODEL SYSTEM OF THE ARTIFICIAL ENVIRONMENT OF THE GASTROINTESTINAL TRACT

At present, the need for a general strengthening and immunostimulating effect has
increased significantly. For their production, natural ingredients are used that do not cause
negative consequences in the human body, even with prolonged use. Deterioration of
environmental conditions, chronic stress, sedentary lifestyle, unbalanced diet are factors leading to
a decrease in the overall resistance of the body with constant exposure. As a result, the incidence
of individual organs and systems of the body (respiratory system, gastrointestinal tract) increases,
hormonal regulation is disturbed, and the immunological forces of the body decrease. In this
regard, biological additives derived from medicinal plants used for the prevention and treatment of
immunodeficiency conditions are especially popular. Herbal preparations compare favorably with
synthetic analogues with their mild therapeutic effect, as well as the absence of obvious side
effects.

For the experiment, encapsulated biologically active additives (BAA) were placed in a
model environment of gastric juice at pH 2.0 for 2 hours, and then the capsules were transferred
into a model environment of the small intestine at pH 7.2 for 3 hours. This diagram simulates a
model of the gastrointestinal tract.

Key words: capsule, biologically active additives, stomach, alginate, echinacea, leuzea.
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COWbIIFAH XXAHYAPJIAPObIH KAHbIH ©HOEYAE C¥UbIK BIPTEKTI EMEC XXYUENEP[I
BOeJy NMPOLUECIH KAPKbIHOATY

AHOamna: Makana colbiniFaH XaHyapnapOblH KaHbiH eHOeyde cylblKk bipmekmi emec
Xyldenepdi  berly npoueciH KapkbiHOamy  ywiH mamak  eHOipiciHde  KondaHbliamblH
KpUOKOHUeHmpauusinay o0iciH em eHOipiciHOe KondaHy, SFHU KaH KypambiHOarbl eemoanabuHOi
memeHai memrepamypa apkbifbl  6UOMO2USANbIK  KOMIOHEHmMepIiH eHoey adici myparbi
basiHOanalkbl.

bi3diH enimizde kKaHObI mepeH ©HOeyOiH muiMOi mexHonoausnapbiHblH bonmvaybl
candapbiHaH em eHOey KacinopbiHOapbiHOa colblriFaH XaHyap KaHblHbIH meK 3% faHa eHOerliHir,
KaH WYyXbIKmapbl MeH aHyaprnapfa apHanraH xemwernmepdi oHOipy ke3iHOe faHa
KondaHblnyda.KanraH 6eniei eHOipic Kandblfbl pemiHOe Kopidze Kylblnadbl.bynn 3KOHOMUKaIbIK
mypfrbidaH MUIMCi3 FaHa €eMec KopwaraH opmara 3usH Kenmipeli.©umkeHi KaH namoaeHOi
MUKpogbiopaHbiH damybl YWiH Konatlsibl opma 60sb6in mabsinadsi [1].

byn maceneHi wewy ywiH KpuokoHueHmpauusnay adici kapacmblpbiniObl. byn adic KaHObI
mymacmad , SFHU KaH KypambiHOafrbl aKybl30bl (hu3KasiblK XXOHe XUMUSIbIK KacuemmepiH 6y36al
memeHai memMnepamypada eHOelidi. Amanmbiw 8dic 6olbIHWa coliblfiFaH XaHyap KaHbiH eHOeyde
bipmexkmi emec xyltenepdi sFHU, e2emoanabuHOi 6esly npoueciH KapkbiHdamy HeeziziHoe
MmexHOono2usinbIK cbi3ba yCbIHbINIObI.

Tylin ce30ep: colbinFaH XxaHyap KaHbl, eemoenabuH, b6ipmekmi emec xylenep,
KPUOKOHUEeHmMpauusi.

CowibinFaH >xaHyapnapablH kaHblH eHAeyae Cynblk BipTekTi emec xynenepai 6eny npoueciH
KapkblHAATY YLWiH eT eHgipiciHae KongaHaTtblH anyaH Typni Tacingepdi 6ap. AnTta keTeTiH 6oncak;
Oynangblpy agici, MembapaHanblk a4iC XXaHe My3aaTy apKblfibl KOHUEHTpauusinay.

MysnaTy apkbinbl KOHUEHTpauusanay aAicCi (KPUOKOHUEeHTpaumsnay) — kaHabl My3 TypiHae
Kpuctangangbipagpbl. Npouecc eki KeseHai kaMmTuabl: KpUcTannmsaumsnay xeHe cenapauusnay.
Byn kesengepae KOHUEHTpauusnaHfFaH epTiHgigeH my3gbl Genin any npoueci  kypeai. TemeHri
TemnepaTtypaga NpoUEeCTiH XYpPYi OHIMHIH KypamblHAaFbl GUONOrNAnbIK KOMMNOHEHTTIH, SFHU MUKPO
XXOHEe MaKpOSNeMEeHTTEPAdIH, BUTAMUHOEPAIH, reMornabuHHiH, Tepmobunbai CyMbIKTbIKTapAbIH
TOMbIK CcakTanybl 0acka oficTepdeH apTblKWbIbIFbIH KepceTeni. Mysgaty kesiHoe eHimaeri
ornoxnmuanelk esrepictepain, egayip a3 6ony cebebiHeH KOHUEHTpaTTap Xofapfbl canaga 6onagpl

[2].
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BynaHablpy MeH MemOGpaHanblK 84iCTiH, TUIMCIi3giri >koFapfbl TeMnepaTypaga eHaeny Kesinge
OHIMHIH M3MKa-XUMUAMbIK KacueTTepiHiH e3repicke ylublpaybl, akybl3fblH KOrynsaumMsnaHybl,
NPOLIECTiH 6Te Ken yakbIT anaTbiHAblFbl. OpuHe,byn agicTepmeH binFagbl 6eny npouectepi Kasipri
TaHda Xysere acblpbinyga entecefe npouecTiH KapKblHAbIMbIFBIH apTThipy MakcaTblHAa oapi
OHIMHIH BipTekTiniriH cakran kany yLwiH My3gaTy apkbifbl KOHUEHTpauusanay kongady tmimai [3].

MysgaTty TemeH TemnepaTtypaga XypeTiHAIKTEH, KongaHblnaTblH TEXHOOMMAbIK XKababIKTbIH
Koppo3ua npouecTepi eTe 6asy Xypeai, COHAbIKTaH ap3aH KypbibiIMAblK MaTtepuangbl nanganasy
MymKiHAIr 6ap. CoHbIMEH KaTap, KPUOKOHLEHTpaUNAHbIH TOMEH 3HEPrns LWbiFbiHgapbl Oyn aaicTi
Dacka agicTepiMeH canbICTblpFaHda 9KOHOMUKarbIK TypFblgaH Tuimai eTeqi.

KpvokoHueHTpaumsanay npoueci TemeHae cbidba TypiHae KepceTinreH.

11 x8He 12 Xblny anmacTbIpfbIlLITapbl apKbiSibl 6TETIH CyMbIK ©HIM cankblHAaTbinaabl XaHe 3
aKekumanblk annapatka Oepinedi. CoHbIMEH KaTap, Kby anMacTblpfbill  apkpinbl 4
KOHTEMHEpPIHEH canKblHOATKbIW 5 IKeKUMAnbIK annapaTtka Tyceqi, oHaa TemnepaTtypa MeH KbiCbiM
TeMeHOenadi, HoTWXKeciHae on ras Tapisfi, CynblKk Hemece KaTTbl Kynre aybicagbl. CynblK Hemece
KaTTbl TOHA3bITKbILL areHT OHIMHIH XblNyblH Kabbingan, kanWHangbl (cybnumaumsinaHy) xeHe
TOMbIFBIMEH a3 Topi3ai Kynre eTedi, an Cymblk eHiMae bifiFan Mysfa anHanagp! [4].
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1 — 6acTankbl eHiMre apHanfaH CbiibiIMAbIbIK, 2 — OHIMAI 6epy knanaHbl, 3 — KeKuusa annaparTsl,
4 — cyMbIK cankbiHAATKbILW ChIMbIMABINBIK, 5, 12-XbINy anmacTbiprbiTap, 6, 7 — KOHUEHTpaTKka apHanfFaH CblbIMAbINbIK,
8 — My3[bl epiTyre apHanfaH cbinbiIMAbINbIK, 9 — cenapatop, 10 — coprbl, 11 — xbiNy anmacTbiprbiw, 13 — LeHTpudyra

1 cypeT — KpUOKOHLiEHTpaTop cynbacsl

Opi kapawn, eHiM MeH cankblHOATKbIW Kocnackbl 9 cenapaTtopblHa Tycedi, oHA4a KOHUEeHTpar
cankblHAATKbIW NeH My3 KpucTangapbiHaH 6eniHedi. 5-xbiny anmMacTbipfbiluTaH eTeTiH by Topi3ai
CanKkblHOATKbIW CYMbINTYyFa apHanfaH KOHAbIPFblAaH LWbliFapbinagpl, an my3 Kpuctangapbl MeH
epiTiHAai Kocnackl KOHUeHTpaTtTaH My3abl 6eny ywiH 13 LleHTpudoyrara xibepinegi. My3 kocnachl
My34bl epiTyre apHanfaH bigbicka Tycedi 8. CenapatopdaH XeHe ueHTpudyragaH arblHFaH
KOHLeHTpaT 6-CbiibiIMAbINbIKKA Xibepinedi, cogaH kewiH 10 copfbiHbIH KemeriMeH 12 >biny
anMacTbIpFbILL apKblSibl ©Teqi, oHAa 0N Kbl3adbl, CoAaH KeniH 7 — CbINbIMAbINbIKKA XXnHanagp! [5].

YKorapbiga KpMKOHUEHTpauusa apkbiibl CYMbIKTLIKTEI ©eny npoueci atan eTingi keneci petre
6i3 KaH KypamblHaH BipTeKTi emec xynenepai sFHn remornabuHai ocbl aaic apkpinbl 6enin anyabl
KapacTblpambI3.

ConbinFaH xadyaprapgblH kaHbl CaHlMMH 2.3.2.1078-01 TanmanTapblH cakTah OTblpbim,
TamMak KaHblH XXWHayFa apHanfaH kabbingay bigbiCTapbiHa xuHanagbl. PM6puH TpombTapbl KaHHaH
CY3y apKbinbl WblFapbiniagbl XeHe emaik eHiMaepdi, Mbicanbl, kapanapgbl emaeyre apHanfaH
dunbpunH KabbiKTapblH ofaH opi eHAeyre xoHe eHAipyre OGarbiTTanybl MyMKiH. Byn kargavga
AeumbpuHauuna Tuimaipek, evTkeHi 0N COHFbl OHIMHIH TasarnblfblH apTTbipyFa MyMKiHAiK Bepesi [6].

TypakTraHablpy apTyprii epiTiHAINepMeH Xy3ere acblpbiflybl MyMKIH: HATPUA LUTpaTbl, HATPUN
Tpunonudocdartel xaHe T.6. anTa keTy kepek, Oyn Xargamga kaHabl HaATpUM XnopugimeH
TypakTaHAablpyFa ThibIM canblHagbl, OUTKEHI By apuTpOLMTTEPAIH, Mep3iMiHEH OYpbIH remMonmnsiHe
aKenyi MyMKiH.
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Opi kapan, berae KOMNOHEHTTEPAEH TasapThifiFaH reMornobuH epiTiHAICIH any MakcaTbiHAa
COMbIfiFaH >XaHyap KaHblH gedumbpuHatopga 12 MUHYT UOpPUHCI3AeHreHaipineni, anblHFaH
yhblFaH KaH cTepungi gakemeH UIbTPeY apkblfbl anblHbIN  TacTanagbl. Opi kapaw
AenbprHUpNeHreH KaH capbiCyFa >oHe 3pUTPOUMTTIK MaccaFra 6Geny ywiH ueHTpudyrara
Xibepineai. ApuTpounTTiK Macca eki peT nanonormanbik epiTiHaiMeH Xyblnagbl, cogaH kenid 1:9
COMKEeC OAUCTUNAEHreH CyMeH cymbinTbinagbl, 6yn anemeHtTepaid, 100% remonusiH kamTamachi3
eteni. TysinreH remonm3at 20 MUHYT uUeHTpudpyranay xomnbiMeH 3putpounTTepaid 6oc
kabblKkTapblHaH TasapTbinagbl.

AnbiHFaH 4,2% epiTiHgi KaTTbl 3aTtTapdblH TOMEH KypambiMeH ue. buoTexHonornsanbik
aneyeTTi apTTblpy XXeHe Tamak eHepkacibiHAe OHbl akybl3 KOMMOHEHTiIHIH Makcumangpl cakrany
O9pexecCiH KamTamacbl3a eTeTiH eH XXyMcakK eHAdey pexuMi peTiHOe KPWOKOHLEeHTpauuanay
KaKeTTiniri TysiHgangpl [7].

FfemornobuHHIH TasapTbifFaH epiTiHAIC canKblHAATKbILWTLIH, TeMnepaTtypachl — 2, — 4 aHe —
6 °C kesiHOoe my3aaTtbinagbl. Op caFaT canblH biAbIC TYOIHAE KanfaH KkaTnaraH epiTiHaiHIH MenLuepi
ernweHeqi.

LlamameH remornobuHHiH, 6actankbl epiTiHgiCiHIH Menwepi wamameH 1 T Kypangbl, eHiM
KPMOKOHLIEHTpauusiHbIH BipiHLWi Ke3eHiHe xibepineni xkeHe on apanbikta 7 caraT 24 MUHYT iWiHae —
2°C epiTiHgi cankbiHaaTkbilw Temnepatypaga 10% koHueHTpaTtka xoHe 1,82% my3fa GeniHepi.
AnbiHFaH 293 kr KoHueHTpaT Oenriw My3gaTyablH eKiHWi ke3eHiHe xibepinepni, ogaH 156 «kr
KoHUeHTpaTTaH 16% Kypfrak 3aT OeniHin weifaabl. CocbiH 3,21% KOHUEHTpauusnbl My3 epireHHeH
KeriH OipiHWi caTtblgarbl epireH My306eH OipikTipineai, HoTwkeciHae anbiHFaH 2,09% epiTiHAi
KPMOKOHLEHTPNEYAiH kapama Kapcbl Ke3eHiHe xibepinegi, oHoa on Kypfak 3aTTbliH, 6acTtankpl
MaHiHe aewniH (4,2%) OipikTipineai xoHe OipiHWI ke3eHre kepi OGafFbiTTanagbl. AnblHFAH My3
KypambiHaarbl 0,33% kaTTbl 3aTTap XyWedeH LbiFrapbinagpl. YKofapblga kepceTinreH OGipikTipy
caTbICblH €Hri3y Kypfak 3aTTapAblH LWbIFbIHBIH GacTankpl KypambiHaH 3,6%-Fa geniH TemeHaeTy
YLWIiH KaxeT, on bonmaraH Xarganga OipiHLWi keHe ekiHWi caTblgarbl KypFak 3aTTapblH, >KOnybl
40,9%-4b! Kypangbl.

KypambiHaa 16% kyprak 3aTtapbl 6ap reMornobuHHIH, KOHUEHTpauusanaHfFaH epiTiHgiC
TasarnblKTblH KOFapbl OdpexeciMeH cunatrtanagbl xoHe 40°C TemnepaTtypaga XoHe KabaTTblH
kanbiHapifel 10 MM nvodmnmsaumsara yubipaybl MyMKiH. CyMblK Jk8He KOHLUeHTpauusinaHraH
oHiMAEep LWhbIHbI biAbICKA, KYpFaK eHimaep nonumepni naketrepre opanaabl [8] .
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2 cypet — NemornobuHai eHaipy4iH TexHoNoruanbIK cynbachl

KopTbiHObINAN Kene, COWbINFAH >XaHyapnapAblH KaHblH eHaeyae Cymblk BipTekTi emec
Xynenepai 6eny npoueciH KapkblHOATY YLUiH KPUOKOHUEHTpauusa agici kongaHbingbl.byn egicTi
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TaHgay apkblnbl KaHAbl eH4eY NPOLECIHIH KapKbIHABIMbIFbIH apTTblpaMbl3 XXaHEe 3HEPrUAsbIK LWbIFbIH
MeriepiMeH 3KOHOMMUKarnblK LWbIFbIH MerwepiH eaayip asantambl3.CoHAan-aK ConblinFaH xaHyap
KaHblH eHAdeyae KomnpadbinartblH KpucatnnusaTop MeH CcenapTtop Kopposusfa eTe CUpek
ywhelpanabl.byn epgicti enimisge eT eHdey eHaipiciHOe KorngaHcak kanObl TyTac eHaey
MYMKiHLWIniriHe ne 6onamblia.
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WHTEHCUDUKALIUA NPOLIECCA PA3OENEHUA XUOKUX HEOOHOPOOHbLIX CUCTEM
NMPU NMEPEPABOTKE KPOBU YBEOUHBIX XXKUBOTHbLIX

B cmambe paccMompeHO npuMmeHeHue memoda KPUOKOHUEeHmpauyuu, NnpUMEHSeMo20 8
npouseodcmee rnuwiesbix rnpodykmos Ons UHMeHcuguKkayuu rnpoyecca pasdesieHuUss XUOKUX
HEeOOHOPOOHbIX cucmeM rpu nepepabomke Kposu ybOoUHbIX XXUBOMHbIX, 8 MSICHOM rpoussodcmaee,
m.e. crnocob nepepabomku 6uOIO2UMECKUX KOMIMOHEHMO8 2emMoenabuHa rpu  HU3KUX
memnepamypax 8 Kposu.

Omcymcmeue  agbchekmueHbix  mexHonoaul  anybokol  nepepabomku  Kposu
obycniaenugaom mom ¢hakm, 4Ymo Ha Msconepepabambigarouiux npednpusamusx Hawel cmpaHbl
0aHHOEe 8MOPUYHOE Cbipbe rMpuUMeHamMcs o 6onbwel Yacmu fuWb npU nPou38oocmaee KpOoBsHbIX
Konbac u KopMmog Oris XXUBOMHbIX, Mpu 3momMm Ha rnepepabomky Hanpasnsemcs nuwb 3%
rnosydaemMol Kpogu, ocmalibHasi €ee 4Yacmb Criueaemcsl 8 KaHanul3auur KakK 0mxoobl
rnpouzgodcmea, 4YMO HE mMOJIbKO 39KOHOMUYECKU HeBbI20OHO, HO makxe HaHocum 8ped
OKpyXarowjeli cpede, mak KaK Kpoeb sernsemcsi brazonpusmHolu cpedol Ons passumusi
rnamo2eHHoU MUKPOIIOpPHI.

Ans peweHuss amol npobnembl bbis1 paccMompeH Memod KPUOKOHUeHmpauuu. 3mom
memo0d obpabambigaem Kpoeb 8 uesiomM , mo ecmb 6esiok, codepxxawyulicss 8 Kposu, npu HU3KUX
memrnepamypax, He Hapywasi ee U3UKO-Xxumudeckux ceoulcms. [lo OaHHoMmy memody bbina
npedrioxeHa MexHoso2u4YecKasi Cxema Ha OCHO8e UHMeHcuguKkayuu rpouecca 8bl0eneHusi
eemoenabuHa, m. e. HEOOHOPOOHbIX cucmeM rpu nepepabomke Kposu y6oUHbIX XUBOMHbIX.

Knrodyeenle crioea: Kposb y6OUHbLIX XUBOMHbIX, 2eMoanabuH, HEOOHOPOOHbIE CUCMEMbI,
KPUOKOHUEeHmMpauyus.
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INTENSIFICATION OF THE PROCESS OF SEPARATION OF LIQUID HETEROGENEOUS
SYSTEM IN THE PROCESSING OF BLOOD OF SLAUGHTERED ANIMALS

The article describes the application in meat production of the cryoconcentration method
used in food production to intensiafication of the process of separation of liquid heterogeneous
system in the processing of blood of slaughtered animals, i.e. the method of processing biological
components of hemoglobin in the blood by low temperatures.

Due to the lack of effective technologies for deep blood processing in our country, only 3%
of the blood of animals slaughtered at meat processing enterprises is processed and used only in
the production of blood sausages and animal feed.The remaining part is poured into the sewer as
production waste.This is not only economically inefficient, but also harmful to the environment.After
all, blood is a favorable environment for the development of pathogenic microflora.

To solve this problem, the cryoconcentration method was considered. This method
processes the blood as a whole , that is, the protein contained in the blood at a lower temperature,
without compromising its physical and chemical properties. According to this method, a
technological scheme was proposed based on the intensification of heterogeneous systems, i.e.
the process of separating hemoglobin.

Key words: blood of slaughtered animals, hemoglobin, heterogeneous systems,
cryoconcentration.
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TEXHOJOMMA MACHOIO NMALUTETA C JOBABJIEHUEM MACOKOCTHOW NACTbI

AHHOomauyusi: OOHO u3 HarnpasfieHul Mo pPacuwupeHUr accopmumMeHma U yryHuweHuro
Kadecmea MSICHbIX po0yKmMo8 3aK/ito4aemcsi 8 KOMIMIEKCHOM UCM01b308aHUU CbiPbsl XXUBOMHO20
u pacmumeribHo20 ripoucxoxoeHusi. ObecrnedeHue nuuwesoli be3onacHocmu s16/19emcsi OCHOBHbIM
mpebosaHuem npoudgodcmea rpodykmoe numanus. MscokocmHas nacma rnpedcmaernissiem cobol
OOHOPOOHYH 20MO2EHHYK Maccy, Mosly4YeHHyK rymem nepepabomyu pebepHbiX U Mo380HOYHbIX
kocmel KPC. lNuuwesbie omxo0b! Uniu nomepu 803HUKaOM Ha 8Cex amariax nocmasku rpoodykmoe
MUMaHus: HaduHasi om Ce/lbCKOX035LiCMBeHHO20 rpou3sodcmea, repepabomku, XpaHEeHUs,
mpaHCcropmuposKu, PO3HUYHOU rnpodaxu U 3akaH4yueass rnompebrneHueMm. AKmyarnbHbIMU
3adayamu MmsicHoU nepepabambigarowjeli ompacsu Sestomcecs payuoHarbHOe UCMob308aHUe
Cbipbsl, pacwupeHue accopmumeHma MsconpodyKmos, coomeemcmeywux mpebosaHusIM
Kadyecmea 6e3onacHocmu Onsi 300p08020 numaHusi HaceneHusi. Mukpobuonozauyeckue,
usuyeckue U XumudYeckue  rokasamenu — nuweseol  6esonacHocmu - peaynupyromcs
HopMamueHbIMU  rokazamensmu coenacHo [OCT. UccnedosaHuss u paspabomka MSCHbIX
nawmemos 61semcsi akmyarnbHOU meMoU 8 yCri08UsIX COBPEMEHHO20 COCMOSIHUS U crpoca
pbIHKa Mpodo80osIbCMEeHHbIX MPOodyKMos.

Knroyeebie cnoea: nuuwesass 6esonacHocmb, MSICOKOCMHasi rnacma, MsicHou nawmem,
kocmu KPC, mexHornoeausl.

mob6anunsaums TOpProenu, pacTyliee HaceneHue mupa, U3MeHeHue knumata u ObicTpo
MEHSIIOLWMECH NPOAOBOSIbCTBEHHLIE CUCTEMbI HEMOCPEACTBEHHO OKa3blBAlOT BMUSIHUE Ha
6e3onacHocTb NnpogoBonbCcTBUS [1].

CokpalleHre npoaoBOSIbCTBEHHbLIX MOTEPb U MULLEBbLIX OTXOAOB SBMNSAETCS akTyarnbHOW
3agavernt CoBpeMEHHOro npomnssoacTea. B mupe exerogHo BeibpacbiBaetca 1,3 munnmnapga TOHH
NPOAOBOSILCTBYUSA, YTO COCTaBNSAET TPETb BCEX NPON3BEAEHHbIX MPOAYKTOB [2-4].
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MweBble oTXoabl NN NOTEPU BO3HWKAKOT Ha BCEX 3Tanax MOCTaBKWU NPOOYKTOB NUTAHWUS:
HayMHasa OT CeNbCKOXO3ANCTBEHHOro NPOM3BOACTBA, NepepaboTku, XpaHeHUs, TPaHCNOPTUPOBKN,
PO3HMYHOW NPOoSaXWN N 3akaH4MBasa noTpebneHnem [5].

AKTyanbHbIMW 3aad4amn MSACHOW nepepabatbiBatolen oTpacnm ABNATCS paunoHanbHoe
NCNONb30BaHWE Cbipbsl, paclMpeHMe acCopTUMEHTa MSCOMPOAYKTOB, COOTBETCTBYHOLLMX
TpeboBaHusM kayecTBa 6e30nacHOCTU ON1s 30OPOBOro NUTaHNA Hacenexus [6, 7].

B 2015 rogy B pamkax cemugecaton ceccun [eHepanbHon Accambnen OOH
«lMpeobpasoBaHne Hawero mupa: lNoeecTtka gHs B 0611acTu yCTOMYMBOrO pa3BUTUA Ha Nepuog 4o
2030 roga» O6biInn npuHATBI BCceMu rocygapctesamu-uneHamm OOH 17 Llenenm B obnactu
yctonumsoro passutusa (LYP) [8, 9].

Kaxxgas ctpaHa, B ToM uncne n Pecnybnuka KasaxcTtaH, ctaBuT nepen cobon 3agady no
OOCTWXKEHUIO BCeX uernen yctonumeoro passutus. KasaxctaH HauuoHanusupoan rnobanbHble
nHamkaTopbl LIYP 1 Ha cerogHAWHMIA AeHb cucTeMa MOHUTOPUHra BkntovaeT 280 nHankaTopos, 13
koTopbIx 205 rnobanbHbIX 1 75 HaunoHanbHbIX [10, 11].

Tak, oauH wu3 wuHgukatopoB uenn Ne12 «ObGecneyeHne paunoHanbHbIX MoAenen
notpebnenns n npomssogctea» rmacut «K 2030 rogy cokpaTuTb BOBOE B MnepecdeTe Ha Oylly
HaceneHnss obLEMMPOBOE KONMMYECTBO MULLIEBBLIX OTXOAOB HA PO3HUYHOM U MOTPEOUTENBCKOM
YPOBHAX U YMEHbLUUTb NOTEPU NPOOOBONBLCTBUS B NMPOM3BOACTBEHHO-COBLITOBLIX Lenoykax» 4To
roBOpuT O HeobxoauMOCTU pelleHus npobnembl MULWEBLIX OTXOAOB W HepauMoHarbHOro
NCNONb30BaHWsi PECYPCOB, MNOBbILIEHWUS OTBETCTBEHHOCTM 3a 3(P(EKTMBHOCTb U OOBEKTMBHOCTb
KOHTpONS KayecTBa nuwleBbix npoaykTos [12, 13].

HepauunoHansHoe ncnonb3oBaHune BTOPUYHOIO Cblpbs n 0TX040B
msiconepepabaTbiBaloWen  NPOMBILLNIEHHOCTU  MOXET  NPUBECTM K 3KOMOrMYEecKMM 1
9KOHOMMYeckum npobnemam [14]. MsAco UM MACHble NPOAYKTbl  SABMAKOTCA  CamMbIMu
pacnpoCTpaHEeHHbIMW MPOAYKTaMM NUTaHUA B paumoHe HaceneHua Pecnybnuku KasaxcrtaH.
OpHako, TpaguuMOHHbIE MSACHblIE MNPOAYKTbI He obecnevvBaloT [OCTAaTOYHOrO MNOCTYNNeHUs
MUHEpanbHbIX BeELEeCTB B YacCTHOCTM Kanbuud, MarHug, xenesa. COOTHOLIEHWE Kanbuus K
doccopy B MSCHBIX NpoaykTtax He cbanaHCMpoBaHO, YTO MPUBOAUT K MIOXON YCBOSIEMOCTU
Kanbumsa [15].

Msaco 1 MsCHble NPOAYKTblI 3aHMMAatOT BEOYLLYIO POSib B paLMOHE MUTaHUS Ka3axCTaHLEB.
Tak, cornacHo [lpukady MwuHMCTpa HauMoHanbHOW 3KOHOMUKWM Pecnybnukm KasaxctaH ot 9
aekabpsa 2016 roga Ne 503 «O6 yTBepxaeHUn Hay4yHO OBOCHOBaHHbIX (PM3NONOMMYECKUX HOPM
notTpebneHns NpoAYyKTOB NUTaHWUS» paunoHanbHas cpegHedylleBasi Hopma notpebneHusa msca um
MSCOMPOAYKTOB cocTaenseT 78,4 kr/rod, u3 HUX Ha nepBoM MecTe roBgauHa — 20 kr/rog, a
konbacHble n3genusa Ha YyeTsepTom mecte — 11 kr/rog (tabn. 1) [16]:

Tabnuua 1 — Msco n MAaconpoayKThbl

Ne n/n HanmeHoBaHue Hopma noTtpebneHus kr/rog,

1 [loBsAnHA 20
2 Msaco nTuubl 16
3 KoHnHa 15,5
4 KonbacHble nsgenus 11
5 BapaHuHa 10
6 CBWHUHA 5,5
7 Cy6npoaykTbl 1,2

Bcero: 78,4

BesonacHoCTb MACHbBIX NPOAYKTOB 0OyCnoBrneHa HanuuMem B nuwe BpeaHbIX XMMUYECKUX
BELEeCTB, NaToreHHbIX MUKPO6oB 1 TOKCUHOB [17-20].

MscokocTHas nacta nofnydeHa Ha OCHOBE TEXHOMOrMM OMUCaHHOW AuccepTaumm
EcumbekoBa K.C. «Paspabotka TexHOnmormm KOMOWHMPOBAHHBIX MSCHbIX  MNPOAYKTOB
PYHKLMOHANbHOrO Ha3Ha4YeHNs1 Ha OCHOBE MSICOKOCTHOTO Cbipbs» [21]

Cxema namenb4yeHns MACOKOCTHOrO Cbipbs NpuBeaeHa Ha pucyHke 1.
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MAcoEOCTHOS CEIPEE Hentenmeerze Ha BoimEe-Ap obimee c
FHALET] O PELIETER 3 MM

] I

Samoposka ((-18) C - (20 ") Zaroposra ((-18) *C - (-20) *C)
l '.
Homemsaerme Ha bomke-ap o0mmxe ¢ Fiomems uenne Ha MEHDOHTMEIE THTENE
MECAMETHOM PELTETEH 8 MM «Cyme praccroime s
J I
Samoposka ((-18) C (20 ") 3470{BI MeXAY LI D OB ATE HEINE

xpyrane 025w, 0,100, 0021w
I T

Hznaeme uesie Ha Bomake-apobmme o TliTyterme MACOKO CTHOH TaCTEI

AELAMETHOM PEIIETEH 5 Mg

I ]

TobapneHre TegAHOH BOgEI ZpaneHHe THH TeMIIepaType 2-4°C

Pl/lcyHOK 1 — TexHonornyeckas cxema nonyvyeHmna MACOKOCTHOrIO CbipbA

lMpoBeaeH OU3NKO-XMMUYECKNIA aHanmn3 MsICOKOCTHOM nacTbl Ha 6a3e AO «HauunoHanbHbIN
LEeHTp aKcrnepTusbl n ceptudukaummy». Mo pesynbtatam aHanusa onpenerieHo 4To coaepXxaHve
6enkoB B MSICOKOCTHOM nacte M3 Mo3BOHOYHbIX Kocten (12,1 r/100 r) Bbiwe yem n3 pebepHbix
(10,1 r/100 r), Torga Kak sHepreTmyeckas LeHHOCTb Bbiwe B pebepHbix (103,2 r/100 r). Maccoas
ponsi cogepxaHus Bnarn 75,8% un 76,7% B NO3BOHOYHbIX U pebepHbIX KOCTAX COOTBETCTBEHHO
(tabn. 1).

B kauyecTBe KOHTpONS MCMONb30BanM peuenTtypy MscHoro nawteta «HexHbi» no FOCT
55334-2012 «[MawTteTbl MsACHbIE M Mscocodepxawme. TexHuyeckne ycrnosusi» [22]. OnbITHbIE
ob6pasubl MACHOro nawTeta ¢ AobaBneHMeM MSICOKOCTHOW nacTbl cogepxanu oT 5 ao 25 %
MSICOKOCTHOW NacTbl B3aMeH CBWHUHE >XWUITOBAHHOW >XUPHOW OnaHWMpPOBaHHOM W roBsAOUHE
XMNOBaHHOW NepBoro copta bGrnaHwmpoBaHHoM (Tabn. 2).

Tabnuua 2 — OnbITHbIE 06pa3Lbl MSICHOrO nawuTeTa ¢ Ao6aBNeHMeM MACOKOCTHOW NacThbl

Ne CbIpbe 1 OCHOBHbIE BapuaHTbl nawTeTHOM Komnoanumu, %
n/n mMarepuvarnsl KOHTpOnbHbIN 1 2 3 4 5
FoBsiAnHa kunoBaHHas
1 | nepsoro copTta 20 15 15 15 15 15
OnaHLwmpoBaHHas
> MsicokocTHasa nacta ua 0 5 10 15 20 o5

pebepHbix kocTen KPC
3 CBMHMHa XunoeaHHas 48 48 43 38 33 28
XVpHas 6raHwWupoBaHHas

lMeyveHb xnnoBaHHas roBSXbsl

4 20 20 20 20 20 20
OnaHwunpoBaHHas
5 Myka neHnyHas 5 5 5 5 5 5
6 Monoko cyxoe 06e3XMpeHHOe 3 3 3 3 3 3
7 Anuo kKypuHoe 2 2 2 2 2 2
8 Conb noBapeHHas nuuwesas 1,5 1,5 1,5 1,5 1,5 1,5
9 | Caxap-necok 0,4 04 0,4 04 0,4 0,4
10 | Opex MycKaTHbI MOJOThIN 0,05 0,05 0,05 0,05 0,05 0,05
11 | lMNepey YepHbIN MONOThIN 0,03 0,03 0,03 0,03 0,03 0,03
12 | Kopuua monotas 0,02 0,02 0,02 0,02 0,02 0,02

Cos3gaHvMe MsACHOro nawTeTta OCHOBAHO Ha METOAONIOMMW MPOEKTUPOBAHWUS MNPOAYKTOB
nuTaHnsa ¢ HeobxoanmbiM Habopom Nokasatenen nUweBon LeHHocTU. CornacHo 3ToW MEeTOAMKeE,
NpoLecC MOXHO KOHTpPONMpoBaTb B POPMUPOBaAHMM NPOAYKTA MyTEM perynupoBaHusl CocTaBa
MUHEpAarnoB, BATAMUHOB U aMWHOKMCIOT. [py onTMMmn3aunum aMmMHOKUCIIOTHOINO COCTaBa MSICHOMO
nawiTeTa yuymTblBanacb cteneHb NpuUbnmKkeHnss aMmMHOKUCITIOTHOIO COCTaBa K COCTaBy «MaeanbHOro
6enka» (aTanoHHas wkana ®AO / BO3) [23].

lNpn opraHonenTU4ecKom OLEHKE 4neHbl KOMUCCUM BbICOKO OLIEHWNIM Takne CBOWCTBa
3KCNEepUMEHTAarNbHOro MscHoro nawTeta «®PupMeHHbIny ¢ 20-NPOUEHTHBIM  CoAepPXXaHNEM
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MSICOKOCTHOW MacTbl, Kak BHELHWA BWg, UBET, 3anax, KOHCUCTeHuusa (Ttabn. 3, puc. 2).
OpraHonentunyeckme nokasaTtenu onbiTHOro obpasua ¢ gobaeneHnem 5, 10, 15 n 25 npoueHToB
MSICOKOCTHOM nacTbl 6binu HWke. MpruunHy o6BbACHUNM Tem, Y4TO LBET nawiTeTa U KOHCUCTEeHLUS
HWXe KOHTpONibHOro obpasua, 4yBCTBYETCHA cneumduyecknii 3anax M BKYC MSICHOMO CbipbSi.
OpraHonentnyeckMe nokasaTtenn onbITHOro obpasua MsAcHoro nawTteta ¢ 20-NpPOoueHTHOro

AobaBneHMeM MSICOKOCTHOM NacTbl NpuBeaeHsbl B Tabnuue 4.

TaGnmu,a 3 - PGSyJ'IbTaTbI gerycraumm MACHOro nawteta C D,OG&IBJ'IGHI/IGM MSICOKOCTHOW

nactbl u3 pebepHbix kocten KPC

OpraHonenTu4yeckas oueHka,
O6pasLbI MsicokocTHas 9-Tn GannbHas WKana
pasil nacta, % BHeLwHuin 3anax KoHcuce- O6wwas
LiseT Bkyc
BUA, (apomar) TeHums oLeHkKa
KOHTpOnbHbIN 0 9 9 8 8 9 8,6
Ne1 5 9 9 8 8 9 8,6
Ne2 10 9 8 8 9 8 8,4
Ne3 15 9 8 8 9 9 8,6
Ne4 20 9 9 9 9 9 9
Ne5 25 9 9 8 8 9 8,6
Bfiemmauit Bremmnuit Bremnnii
BH] BHI BH]T
9 9 9
KoncHcTe Koncucte Koncucre
HITHA Lser HITHA LBet HITHA Hser
Bxyc 3amax Bxyc 3amax Bryc 3amax
KOHTPOMbHbIN Ne1 Ne2
BHt;I.}[II;IHfI y— Bremmnnii
. ‘ BHI
9 g °HA )
Koncucren KOHCHCTE Koncucte 8
. BET
s Heer HITHSA Heer  pppg ; it
Bxyc 3amax Bxyc amax Bxyce 3amax
Ne3 Ne4 Ne5

PucyHok 2 — OpraHonentuyeckuii aHanu3 onbITHbIX 06pasLoB

Tabnvua 4 — OpraHonenTu4eckne nokasaTenim MSACHOro nawTeta ¢ gobasBneHuem

MSICOKOCTHOM nacTbl n3 pebepHbix kocten KPC

Ne HavnmveHoBaHune
n/n nokasartens

XapakTtepucTvka 1 3HayeHue nokasaTtenen ana MACHOro nawreTa

BrewHun Bug
000noYKK, NATEH N CANMOB

BbaTtoHbl C 4MCTOW, CyxOM MOBEPXHOCTbI, ©0e3 noBpexaeHun

Bblpa)KEHHbIM apOMaTOM KOpULbl

2 | KoHcucTeHuus HexHagq, maxyLiascs
3 | Bug Ha paspese OpHopofaHas

B wme coneHbln, ©e3 MNOCTOPOHHMX MNPMBKYyca W 3anaxa ¢
4 | 3anax u BKyC Py ’ P pUBKY
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[anee BbINONHUM 3agadvy ONTUMU3ALMM COOEPXKaHMUS MSICOKOCTHOW nacTbl U3 pebepHbIX
kocten KPC B mMacHoM nawTteTte. KonnyecTtBo MSCOKOCTHOWM MacTbl, MOMyY4eHHOW un3 pebepHbiX
kocten KPC, Hanpsmyto BnMseT Ha BCe napameTpbl roTOBOro npoaykra. [N1oatomy mateMaTuyecku
ONTUMM3NPYEM KONMMYECTBO MSACOKOCTHOWM MacTbl U3 pebepHbix kocten KPC B MsicHOM nawTeTe.
[ns aToro paccynMTbiBaeM COCTaB aMMHOKUCIIOT C Y4ETOM 3HAYEHUN UHIPEONEHTOB, BXOOSALINX B
COCTaB MSACHOro nawiTeTa.

Heobxogmmo cocTaBuTb peuenTypy 3adaHHOro kKadectBa co cbanaHcMpoBaHHbIMU
nokasatendamu nuEBOM M OMOMOrMYECKOM LIEHHOCTM MPM M3BECTHbIX HadanbHbIX NapameTpax
KOMMNOHEHTOB MSICHOIO NPOoAYKTa.

Beegem cnegytowme ob6o3HayveHns: X1 — MACOKOCTHasa nacta m3 pebepHbix kocten; X, —
roBsanHa XunoBaHHasa NepBoro copTta GnaHwwupoBaHHasl, X3 — CBUHUHA XUITOBaAHHAsA XuWpHas
GnaHwwnpoBaHHas. [Npu pelweHun 3agadn onTumMM3auun peuentypbl No 6enkoBoMy cOCTaBy
HeobxoanMo 3HaTb oblliee cogepxaHne 6enkoB B KaXKaoOM KOMMOHeHTe — Cq, Cy, Ca.

Tak kak ueneBas yHKUMS 1 OrpaHNYeHnst 3a4a4m sBASOTCA JIMHENHbIMW 3aBUCUMOCTSIMNA,
nony4yaem 3agavy NMHENHOIro NPOrpaMMmMpoOBaHMSI.

OrpaHunyeHune no peuenTypHbIM KOMNoOHeHTaMm (popmyna 1, 2):

3
2. X, =068 ®

j=1
XM <X <X )

OO6Lee KONUYECTBO KOMMOHEHTOB cMecu 68% oOycrnoBrneHo Tem, YTO KOMMOHEHTbI, He
cogepxawme ©Oenka (conb, cneuun) coctaenawT 29% M B pacyeTe He YYUTbIBAKOTCS.
MpoeKTMpyoTCA TONBbKO aMUHOKUCIIOTLI OCHOBHOIO Chipbs, KOTOpble OyayT 000aBnsTLCA B COCTaB
npoaykta. OTO CBA3a@HO C TEM, YTO B 3aBMCUMOCTU OT KOMMYecTBa 3TUX TPEX WMHIPEe4VEHTOB,
ABMSAIOLWMXCA OCHOBHbIM CbipbeM MPOEKTUPYEMOW NPOAYKUUKM, NPOUCXOOAUT CMeHa obuiero
XUMUNYECKOro cocTaBa OMnbITHbIX 06pa3LoB.

MoactaBuB 3HavyeHMe KOSMPMUUMEHTOB, MNOMy4YMM MaTemMaTUyecKkyto MoJenb 3agadn
peuenTypHOM ONTMMU3aUNN:

LleneBas cyHkums: F(X) =10100 - X1 +18600 - X2 +11700 'X3

OrpaHvnyeHunsi N0 aMMHOKUCIIOTHOMY COCTaBY:
BanuH = 1100 - X1 + 1030 - X2 + 640 - X3 = 5000
N3onenumH = 1105 - Xy + 750 - X2 + 580 - X3 = 4000
NewumH = 1700 - X1 + 1480 - X, + 850 - X3 = 7000
NMunanH = 1850 - X1 + 1590 - X, + 960 - X3 = 5500
MeTunoHunH = 500 - X1 + 450 - Xz + 290 - X3 = 3500
TpeoHuH = 500 - X3 + 800 - X, + 570 - X3 = 4000
TpuntodaH =0 - X; + 210 - Xz + 150 - X5 = 1000
®enunananud = 810 - Xy + 800 - Xz + 470 - X3 =2 6000
OrpaHuyeHunst no peuenTypHbIM KOMMOHEHTaM:
X1+ X2+ X3=0,68

0,5<X:10,25 0,10 =X2=0,20 0,25 = X3=0,50
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PewwrB 3agady C NOMOLLbIO BCTPOEHHOro ontummudatopa TabnuyHoro npoueccopa MS
Excel meToooM CONpPSPKEHHLIX rPagneHToB, NonyyYnm ontTumansHoe peweHue: X1 = 20 %, X,=20
%, X3=28 %. KonnyecTtBo 6enka B cMecu Npu TakoM COOTHOLLIEHUM KOMMOHEHTOB cocTaBuT 9,016
% (nnn 9016 mr/100 r npogykTa).

Takum obpa3om, OCHOBbIBAsiCb HA MaTeMaTUYeCKUX pacdeTax M Mo OpraHonenTU4ecKuM
nokasaTtensam onpegeneH BapuaHT BHeceHus MAcokocTHom nactbl 20 % B3amMeH CBUHUHBI
xunosaHHon (15 %) n roBagunHe xunosaHHou | copTta (5 %) 1 paspaboTtaHa peuenTypa MSICHOro
nawrTeTa (Tabn. 5).

TexHonornyeckni npoLecc NpoM3BoACcTBa MACHOro nawrteTa ¢ AobaBneHnemM MACOKOCTHOM
nactbl «OUPMEHHbINY» COCTOUT M3 NPUEMKU Cbipbsi, GNAHWNPOBKKN, U3MENbYEHUS, KyTTEPOBaHWS,
HanonHeHus obonoyek, Bapkn 6GaToOHOB, oOxnaxaeHws 6aTOHOB, YNaKOBKW, MapPKUPOBKM U
XpaHeHus (puc. 3).

Tabnuua 5 — PeuenTtypa MsacHoOro nawteta ¢ macokoctHon nactom kr/100 kr ceipbs (6e3
yeTa noTepb)

Ne n/n Cblpbe 1 OCHOBHblE MaTepuarnbl Pacxog cbipbs kr Ha 100 kr
1 "oBsignHa XunoeaHHas | copta 6rnaHwmpoBaHHas 15
2 MsicokocTHasi nacta u3 pebepHbIX KOCTEN 20
3 CBWHMHA XUNoBaHHas XnpHasa 6naHwmnpoBaHHas 33
4 MeyeHb XnnoBaHHas roBsXKbsi GnaHWMpoBaHHas 20
5 Myka nweHuyHas 5
6 Monoko cyxoe 06e3XMpeHHoe 3
7 ANLo KypUHHOE 2
8 Conb noBapeHHas nuuiesasi 1,5
9 Caxap-necok 0,4
10 Opex MycKaTHbIN MOJIOTbIV 0,05
11 MepeLl YepHbI MONOTbLIN 0,03
12 Kopuua monoras 0,02

| MoAroToBKa Chlpbs

!
BnaHwupoBka cbipbs, MoaroToBka.
t=105 °C, 15-20 MuH depmeHTaUus
«—| MSACOKOCTHOM nacThbl
! t=20°C, 3 4
MN3menbyeHne Ha BOryKe,
d=2-3 Mm — MoaroToBka
! MYKW NLLIEHNYHON,
ANL, KyPUHBIX,
KyTTepoBaHne KOMNOHEHTOB - caxapa-necka u crieLuii

!

HanonHeHne obonoyex,
npsimble 6aToHbI ANMHON He Bonee 25 cwm,
d=35 mm
1
|  Bapka nawrteTos, t=80-85 °C, 40-80 MvH |
|
| OxnaxpeHue 1o t=2-6 °C B LeHTpe 6aToHa |
L
| YnakoBKa, MapkMpoBKa, XpaHeHne |
!
| KoHTponb npoussoacTea |
PucyHok 3 — TexHonornyeckasi cxema npom3BoACcTBa MACHOMO nawwteta « PUpMeHHbIN»
C MSICOKOCTHOW nacTom
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MscHoe chbipbe OnaHWMPYOT B KUNSLWEW BOAE MpUM NEPUOLMYECKOM MNOMELUMBAHUN B
TeyeHue 15-20 MUH KaxabIn BUA OTAEMNBbHO, 3aTeM OXNaxaarT Ao TemnepaTypbl He Bobiwe 12 °C.

MpurotoBneHve NawTeTHON MacChl OCYLLLECTBASAIOT B KyTTEepax.

MepBasi cTagusa NpUroToBEHNS NALTETHON MAacCbl — B KyTTEP 3arpy»atT BapeHoe MsICHOe
Cblpb€, MONIOBUHY OT PEKOMEHAYEMOW HOpMbl OynbOHa, COMb MNOBApPEHHYHD W  Ap.
MpoaomKkMTeNbHOCTEL KyTTepoBaHus 3-7 MUH. BTopas ctagus — BBOOAT XXUPHOE MSACHOE Cbipbe,
cneumm n KyTTepyloT ewe 3-5 MWH, nocteneHHo [06aBnas nopumsiMm BTOPYH MOSMIOBUHY OT
pekomeHayeMON HOpMbl OyNnboHa.

Temnepatypa roToBoM nawTEeTHOW MacCbl He AofmkHa ObiTb npeBblwate 15 °C. B
nawTeTHY0 Maccy nNpu M3roTOBMEHUN NALUTETOB MACHbIX B 000N0YKe pekoMmeHayeTcsa obaBnaTb
He Gonee 35 n 6ynboHa.

Tepmuyeckass 00paboTka nawTeTa NPOM3BOAUTCS B MApOBapO4YHbIX KamMepax COrfnacHo
crneaylLwmm TeMnepaTypHbIM pexnmam, ykazaHHbiM B Tabnuue 6.

Tabnuua 6 — TemnepaTypHbIN PeXrUM Bapkun nawteTta

B NapOBAPOUHbBIX KAMEPAX TemnepaTyopa B Bpewms, Temnepatypa BoueHTpe
kamepe, °C MWH npoaykra, °C
Bapka navretos 80-85 40-80 72-75
(B monnmepHbIx 060104Kax)

OxnaxgeHne NpomsBOAAT nof Aywem xonogHon sogon 10-15 MuH, 3aTeM B Kamepax
oXnaXkgeHusi 40 TemnepaTtypbl B LLeHTpe 6aTtoHa He Hke 2 1 He Bbiwe 6 °C.

PekomMmeHayemble CPOK rogHOCTU nawTeTa npu TemnepaTtype Bosgyxa oT 0 oo 6 °C un
OTHOCMUTENBbHOW BNaXXHOCTU He Bbiwe 75 % He 6onee 10 cyTok.

Kaxagyto napTvio nawTeta neped  BbIMYCKOM B peanu3auuio  OUEHMBAKT MO
opraHonenTuyeckum (BHELWHWMA BWAO, BKYC W 3anax, KOHCUCTEHUMSI) U  (DU3MKO-XMMNYECKUX
nokasarteneun (MaccoBas 4oNsA Bnaru, NoBapeHHoW Conu, HUTpUTa HaTpus, pH).

3akno4yeHune

MawteTr ¢ poGaBneHVeM MSACOKOCTHOW MacTbl COOTBETCTBYET MNpeabsABrsieMblM
TEXHOMOrMYEeCcKUM,  MUKpoOumonorndyeckum  TpeboBaHmsM, obnagaet cbanaHCMpPOBaHHbLIM
MUHepanbHbIM COAEpPXaHMeM W WUMeeT nawTeToobpasHyr, OAHOPOAHYK MO BCeW Macce
KOHCUCTEHLINIO.
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656910, Pecen ®epepaumsicol, bapHayn k., CoseTckon Apmun keLw., 66
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ET XXOHE CYMEK NMACTACBI KOCbINFAH ET MACTACbI TEXHONOIMMACHI

Em eHimMOepiHiH accopmumeHmiH KeHelimy XaHe canacbiH xakcapmy 6arbimmapbiHbiH bipi-
JKaHyapsiap MeH eciMOikmep WuKidambiH KeweHOi naldanaHy. A3bik-myrnik  KayincizdiaiH
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Kammamachi3 emy asblK-myrik eHOIpiciHiH Heeidai manabbl 6onbin mabbinadbl. Em xeHe cylek
rnacmacbi-6yn ipi kapa mandbiH Kabbipra XoHe oMbIpmka cylekmepiH 6HOey apKblfbl albIHFaH
6ipmexkmi 6ipmekmi Macca. A3bIK-myniK Kanobikmapbl Hemece WbiFbiIHOapbl a3sblK-myikmi
XemkisyOiH 6apribik Ke3eHOepiHOe natida 6onadbl: aybinuwapyawbinbiK eHOipiciHeH, eHOeydeH,
cakmaydaH, macbkimarndaydaH, benwek caydadaH mymbiHyra OeliH. Em eHOey canacbiHbIH
es3ekmi miHOemmepi wukizammae! ymbeiMObl natidanaHy, xasbiKkmbiH OypbiC mamakmaHyb! YWiH
Kayinci3dik canacblHbIH marsnanmapbiHa calkec kernemiH em ©HiMOepiHiH accopmumeHmiH
KeHelimy 6orbin mabbinadbl. A3biK-myriK KayinciddieiHiH MUKpobuonoausisblK, hu3UKasbIK XoHe
xumusnelk kepcemkiwumepi FOCT calkec Hopmamusmik KepcemkiwmepmeH pemmenedi. Em
nawmemmepiH 3epmmey XoHe a3ipriey asblk-myriiK HapbifbiHbIH Kasipai xardallbl MeH CypaHbICbl
XardalbiHOa e3ekmi makbipbir 601k mabbinadsl.

Tytin ce30ep: maram Kayincizdiei, em xoHe cylieKk rnacmacbl, em racmachbl, ipi Kapa
MarnolbIH cylieKkmepi, mexHosioausl.

A. Mayorov
Federal State Budget Scientific Institution Federal Altai Scientific Center for Agrobiotechnologies ,
656910, Russian Federation, Barnaul, Sovetskoy Armii st., 66
e-mail: maiorov.alex@mail.ru

TECHNOLOGY OF MEAT PASTE WITH THE ADDITION OF MEAT AND BONE PASTEA.K.

One of the directions for expanding the range and improving the quality of meat products is
the integrated use of raw materials of animal and vegetable origin. Ensuring food safety is a basic
requirement of food production. Meat and bone paste is a homogeneous homogeneous mass
obtained by processing rib and vertebral bones of cattle. Food waste or losses occur at all stages
of food supply: from agricultural production, processing, storage, transportation, retail sale and
ending with consumption. The actual tasks of the meat processing industry are the rational use of
raw materials, the expansion of the range of meat products that meet the quality requirements of
safety for a healthy diet of the population. Microbiological, physical and chemical indicators of food
safety are regulated by normative indicators according to GOST. Research and development of
meat pates is an urgent topic in the conditions of the current state and demand of the food market.

Key words: food safety, meat and bone paste, meat paste, cattle bones, technology.
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ABTOPJIAPFA APHAJFAH EPEXE

FoinbiMn mMakana GypbiH XapusnaHbaraH XXeHe kaHanbifbl 6ap aBTOpIbIK a3ipnemenepai,
KOpbITbIHABINAPAbl, YCbIHbICTApAbl KaMTUTbIH fbiNbIMU - 3€pPTTEYAiH, 3KCNEepUMEHTTIK Hemece
aHanuUTMKanblK KbIBMETTiH 0acTtankbl, apanblk Hemece TYMKINIKTI HaTWXKenepiHiH MaTiHAIK
matepuanbl ©6onybl Tuic. FbinbiMu  Makanafa kannbl TakblpbiNneH 6GannaHbiCTbl OypbIH
XapusinaHfaH fbifibiIMU HOTWXKENEpPAi 3epTTeyre XXoHe Tangayfa apHasFaH >XyMmbIC Kipeai (wony
Makarnachbl), OHAa Xannblfnama TYKblpbiMAap MEH YCbIHbICTap KeNTipinreH.

«Lakepim yHMBepcuTeTIHIH, XxabaplwbiCbl. TexHuKkanblk fbinbiMaap 6enimi»  folnbiMy
XXypHarbl Ka3ak, opbIC, afblfilWbIH TingepiHaeri komkasbanapabl kabblngangpl.

XKypHanabiH xuiniri-tokcaHblHa 1 peT (kbinbiHa 4 Hewmip).

Makana anektpoHablk dopmartTta (.doc, .docx, .rif) tech.vestnik.shakarim.kz xypHan Be6-
CanTbIHbIH XXYKTey (PyHKLMOHanNAbIFbl apkbinbl 6epineqi.
MopTanmeH xymsbic icTey yuwiH tech.vestnik.shakarim.kz canTbiHa Tipkeny kaxer.

>KypHanfa »xapusnay yuwiH keneci 6arbiTtap 6onbiHWLA Makananap kabbingaHagbi:
e ABTOMaATTaHAbIPY XOHEe ecenTey TeXHMKAChI
e UHxeHepusgarbl MaTemaTUKanblK XOHe  CTaTUCTMKanblK — odicTep, TeXHUKa  KoHe
TexHonorusanap
e MawwwmHa xacay XeHe MexaHuka
e  OHAIpICTIK XXaHe eHaey cananapbl
e Tamak NHXeHepusachbl xxaHe BUoTexHonorus
e Xbliny aHepreTmkacsol
e TexHukanblk dmamka
e XMUSNbIK TEXHONOIMA

MaTepuangapabl pecimaeyre KonbinaTtbIiH TananTtap

Makana xunektepgiH, keneci enwemaepimMeH pecimaeneai: napakTblH, LWWEeTiHEeH weriHic — 2,0
cm. Kapin enwemi — 11, xxonapansik nHtepsan — 1,0, kapin rapHutypacsl — Arial.

FbinbiMu MakanaHbIH KypbinbiMbl
CTpykTypa Hay4HOW CTaTbW AOIMKHA BKIOYATL Crieayowmne aremMeHTbl:
FbinbiMn MakanaHblH KypbIrbIMbl KENECi 3NeMeHTTepAi KamMTybl Kepexk:

e FTAXA uHAgekci (FbInbIMU-TEXHMKATbIK aKknapaTThblH, Xanblkapanblk angapbl) — 6eTTiH, con Xak
weTiHeH kepceTinei. F TAXA vHOEKCIHIH MakanacblH TaFranbiHAay yLwiH www.grnti.ru cantblH
naviganaHy Kaxer).

e ABTOpnap Typanbl ManimMeT — OpTafarbl XXO5 apKbifibl Xa3blnagpl:

— Makana aBTOpPbIHbIH aTbl-XeHi oHe Teri (angbIMeH aTbl-XeHi, cogaH keniH Teri-A. K.
Kanves), kapin-kanbiH;

— aBTopAblH (NapabiH) )XyMbIC OpHbI-XKOO (yMbIMHbIH), KanaHblH, engid, ataybl;

— KOppecnoHAeHT-aBTopAblH 6annaHbic aknapaTtbl (e-mail).

e MakanaHbiH ataybl (TakblpblObl) — XXON apKbinbl, KamnblH, KapinneH, opTtacbiHa TypanaHagbl. On
Ma3MyHAbl O8N KOpCeTyi Kepek, KbiCka XoHe HakTbl 6onybl kepek. TakplpbiNTafbl CO3aepai
KblCkapTyFa »on 6epinmengi.

e AHHOTaUMA — 3epTTeyAiH Heri3ri MaHiHIH, 3epTTey oaicTepi MeH OObeKTinepiHiH Kbickalua
Ma3MyHbIH, €H MaHbI34bl HOTUXKENEPIH, onapablH, MaHbI3AbINbIFbIH, FHIIBIMU XXaHE TaXipnbenik
KYHObIMbIFBIH - KbiCKawa ©OasHganabl. AHHOTauMst Makana aTtayblHaH KewiHri »Kon apkpinbl
KypcuBneH opHanacTtbipbiniagbl. AHHOTaums kernemi-150-300 ceas.

e TyWiH ce3gep — MakanaHbl i3geyre >8He OHblH TaKblpbINTblK aWMarblH aHbIKTayfFa
apHanfaH.TyiH ce3gepaiH caHbl-5-8, KypCUBMEH Xasblnagbl.

e MakanaHblH, Heri3ri MaTiHi — KON apKbiSbl:

— Kipicne — e3€eKTinikTiH, KepiHici;
— 3epTTey wapTTapbl MEH a4icTepi;

ISSN: 2788-7995 Becrruk yHusepcurera [lakapuma. Texauueckue nayku Ne 1(5) 2022 57



3epTTey HaTMXeNepI;

FeinbiMu HaTWXKenepai Tanksinay;

KopbITbIHAbI;

ManganaHbiFaH anebueTTep TisiMi — Makana »asbifaH TiNAe >XeHe arfbiflbIH TiniHae

pacimgeneg,i.

e Kapxblnangplpy Typanel aknapat (6ap 6onca).

e MakanaHblH COHblHAA aBTOPAbIH (aBTOpnapAblH) aTbl-XeHi, FblfibiIMU Aspexeci, atafbl, XXYMbIC
opHbl; 2KOO-HbIH, (YMbIMHbBIH), KanaHblH, engid ataybl; opbip aBTop yLWiH BannaHbIiC aknapaTthbl
(e-mail); makanaHblH TakbipblObl (aTaybl); aHHOTaAUUS; Makana TifiHeH epeKLeneHeTiH ekKi
Tingeri TyniHAi ce3aep KenTipineai (kasak/opbIC, afbifLwbIH).

MatepnangapablH kenemi, ageTTe, MoOTiHAi, CypeTTepai, KecTenepai koca anfaHga, 3
G6eTTeH kem Bonmaybl xaHe 8 6eTTeH acnaybl THiIC.

ABTOpnap caHbl 5 agaMHaH acnaybl Kepek.

CypeTTtepai, kapTanapabl, doTocypeTTepai, kectenepai, dopmMmynanapabl KOMMNbOTEPiK
TEXHWKaHbIH, KONdaHa oOTbIpbil  OpblHOAY XOHe onap Typanbl anTbifiFaHgan Makanaga
opHanacTblpy YycbiHbinagbl. CypeTtTtepaiH peTTik Hemipnepi apab uudpnapbiMeH GenrineHepi,
CYPEeTTIH aTaybl CypeTTiH acTblHAA opTacbiHa kenTipinedi (1-cypeT-CypeTTiH aTayhbl).

Kectenep makanaHblH MoTiHIHOe OipiHWI cinTemeneH kelliH Hemece keneci beTtte
kepceTineni. KecrteHiH HeMipi MmeH aTaybl 6eTTiH con >XafblHAa kenTipinreH (1 — KecTe-KeCTeHiH
aTaybl). KecTeHi keneci 6eTke aybICTbipFaH Xafganga 6araHgap HemipneHeni xaHe keneci 6eTTe
OH XafblHOa KeCTEHIH anfachbl (1-KECTEHiH, »arnFacbl) KepceTineai.

OpebueTTepai pecimaey TapTibi:

— nuTepatypa pacnoniaraeTcs no Mepe yrnoMuUHaHUs B TEKCTE;

— OpebueTt MaTiHAE anTbiNFaHAAn opHanacThipbinanbl;

— MaTIH 6oMbIHLWA KBaapaT Xakwaga cinteme 6epinreH )KyMbICTbIH, PETTIK HOMIpI kepceTineai;

- apebueTttepai pacimaey MEMCT 7.1-2003 «bubnnorpaduanbik Xasba.
Bubnuorpadguaneik cunattama. KypacTelpyablH Xanmnbl Tanantapbl MEH epexenepi»;

- aHblKTamanblk agebuettepai fanbiHoay kesiHge GacbinbiM aBTOpnapblHbiH, TOMbIK Ti3iMiH
(6ackanapbIHCbI3) KOPCETIHI3.

OpebueTTep Ti3iMiH KypacTbipy Mbicangapbl

Mep3simdi 6acbinbiMHaH arnbiHFaH Makana:
1 AxkcaptoB P.M., AnsnkoB M.U., Pacynosa C.A. JleykomunanHai caHablk aHblkTay aaici // Kas¥y
Xabapuwbicbl. Cep. xum. —2003. — T. Ne 8. — 5.40-41.

Kimarr:
2  KypmykoB A.A. JleyOMU3MHHIH @HrMOMPOTEKTOPIIbIK XaHe rmnonunuaeMuanslik 6encexginiri. —
Anmartbl: Bactay, 2007. — 148 6.

KoHgbepeHyussi mamepuandapbiHaH (ceMuHap, Ccumrosuym), eHbekmep XuHaFbiHaH
XKapusinay:
3 AbumynbguHa C.T., CoigbikoBa [.E., Opasbaea J1.A. KaHT eHaipici nHpakypbinbIMbIHbIH
XYMbIC icTeyi XoHe pfAamybl //KasakcTaHHbIH arpaprblk CekTopblHAafbl VIHHOBauus: Martep.
Xanbikapan. koHd. /Kas¥y. on-dapabu ateiHgarbl kadyy. — Anmartbl, 2010. — 5.10-13.

3nekmpoHObIK KOp:
4 Cokonosckui [.B. ©siH-e3i peTTenTiH Kamepa XeTeKTepiHiH MexaHU3MOepiH CcuHTesgey
Teopuschl [OnekTpoHablK. pecypc]. — 2006. — URL.: http://bookchamber.kz/stst_ 2006.htm (kapay
KyHi 12.03.2009).

ABTOp MakanaHbl XibepreHHeH KeuiH XypHan peaakumsachbl YCbIHbIMFAH XYMbICTbI €Ki anTa
iLiHOe OHbIH TananTapfa COMKECTIrH Tekcepy MakcaTblHAa (aHTunnarmaT, Au3aviH, peLeH3ns XoHe
T.6.) Kapangpl.

YKypHan pepakumscbl MakanaHbl kabbingay Typanbl OH LWewiM kabbingaraH xarganga,
aBTOprapfra xapusinaHbiMFa akbl Terney YLiH TUiCTi xabapnama xibepinegi.

Makana >XypHan TananTapblHa COWKeC KernMereH >afdanga aBTopnap 3reKkTPoHObIK
nowTara xabapnama apkbiibl xabapnaHaTblH 6onagbl.
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XypHanablH peaakumachl Kenin TYCKeH XXYMbICTbI peueH3uanayfa gepbec xidepeai.
>KypHan makanaHbl aBTopbIH Xacbipbin (Double-blind review), eki peueHananayaaH eTkizegi.

KypHanablH pepakuusacbl MakanaHblH, YKCacTblfblHbIH, Gap-XofblHa TeKcepyai >xysere
acblpagpbl (nMMueH3usanblk GargapnamMansik kamTamachld eTy naviganadbinagbl). MaTiHHIH, e3iHAaiK
epekweniri keminae 75% 6Gonybl kepek. Makananapaarbl e3iH-e3i cinteme xacay yneci 15%-aaH
acnaybl Kepek. TynHyCKanbIKTbiH KaXeTTi MNavbi3blH anvafaH Makana aBTopfa MbiCbiKTayfFa
XiGepineai. BipiHWi >x8He ekiHWi Tekcepynep TeriH, yuwiHwi Tekcepy — 2000 TeHre. YLwiHwi
TEKCepyOeH KeniH Tepic HOTWXKE arnblHFaH XKafganga, Makana XXypHanfa kapusnayra xioepinmengi.

MakanaHbl pacimaey ynrici
FTAXA: 32.61.11
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2Mackey MEMINEKETTIK YHUBEPCUTETI,
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050040, KasakctaH Pecnybnukacel, Anmarthbl k., On-Papabu ganfbinsl, 71
*e-mail: smagulov@mail.ru

AYbIP METANAAPObIH BUOTEOXUMUATBIK MUTPALIUACDHI XKOHE XXUHAKTAITYbI

AHHOmMauus: Makanada 3epmmey Homuxxenepi KenmipineeH.... ...
TyliH ce30ep: KopwaraH opma, buonoe, maburam,.........

Kipicne

JlaHngwadT  KOMMOHEHTTEpiHIH  buoreoxmmusanblk  KacueTTepiH KanbintacTeipyaa
aTMocdyeparnblk, Cy xaHe buoreHaik kewi-koH MaHbI3abl pen aTkapagbl. bapnbik Taburn cynapabiy,
iWiHOe KayblH-WlalblHAA anTapnblkTanm e3srepictep Oavkanagbl. Kapgafbl 3neMeHTTepAaiH
LIOFbIPNaHybl aya TemnepartypacbiHa, NlacTaHy Ke3iHe KaTbICTbl Xen O6afblTbiHbIH OafbITbiHA, OAaH
KalbIKTbIFbIHA, Xep OepepiHe GannaHbicTbl [1]. YKayblH-LWALWbIHHBIH XUMUANbIK KypamblHOAfbI
anbipMallbINbIKTap aya MaccanapbiHblH KypAeni KosfanbiCTapblHa 6GannaHbiCTbl. 1-cypeTTe cy
KovmarnapbiHbIH My3blHAafbl ayblp MeTangapAblH Kypambl KOPCETINTEH.

Ba; 17 sr; 25

1-cypeT — MockBopeLKuin XXYMECiHIH Cy KonManapblHbiH My3blHAA ayblp MeTangap KypambliHbIH,
Tapanysbl

3epTTey HaTUXenepi

XKaHb6bip cynapbl Kypambl 6GonbiHWa cynbdaTTbli-OukapboHaTTbl- X8He CcynbdaTTbl-
xnopuari-kanbumini.  ATMocepaga  WaHHbIH - WOFbIpriaHybiHa ~ GannaHbICTel  onapablH
MUHepangaHybl >xofapbl. JlaHgwadTTelH aygaH OipniriHe >KayblH-LWallblHFA ecenTenreH ayblp
MeTangapabiH 6acbiMabinbiFbl KAPMEH canbiCTbipFaHaa xanbbipaa (Sr, Pb, Cr, Zn, Ni) aHbiKkTanabl
(1-kecTe).
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1-kecTe — Kap MeH »aHbblpAarbl ayblp MeTangapablH Kypamsl, Kr/ ra

Ne Ayblp MeTangap Kap XKayblH

1 Pb 0,5x10° 0,2x10*

2 Cr 0,4x10® 1,6x10°3

3 \Y 8,56x10° -
Eckepmne *
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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......
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NPABUIIA ANA ABTOPOB

HayyHaa cTaTbss [JorpkHa npeactaBnATb CcOBOM  TEKCTOBbIM  Matepuan HavanbHbIX,
NMPOMEXYTOUHbIX NN OKOHYaTENbHbIX Pe3yNbTaToB Hay4YHOro UCCNeaoBaHUs, aKCNepuMeHTanbHOM
WNNU  aHanuMTMYEecKOM  OeATenbHOCTW, codepXawunm  aBTopckue  pa3paboTky,  BbIBOAbI,
pekoMeHgauuu, paHee He onybnukoBaHHble WM obGnagatowme HoBu3HOW. K HayyHoOW cTaTbe
OTHOCUTCH Takke paboTa, NOCBSLLEHHAA U3y4YEeHU0 U aHanu3y paHee onybrMKOBaHHbLIX HaYyYHbIX
pe3ynbTaToB, CBA3aHHbIX 06Len Temon (0630pHast cTaTbsl), B KOTOPOM NpuBoasaTcst obobwaroLme
BbIBOAbI M peKOMeHZaLNN.

B HayuHbIn xypHan «BecTHuk YHuBepcuteta LUakapuma. Cepusi TEXHMYECKME HAYKU»
NPVHMMAIOTCS PYKOMMUCU Ha Ka3axCKOM, PYCCKOM, aHTFIMMCKOM SA3blKax.

MeprnogunyHocTb XypHana — 1 pa3 B kBapTan (4 Homepa B rog).

Cratbsi nogaeTtcs B anekrpoHHom dopmare (.doc, .docx, .rtf) nocpeacresom 3arpysku yepes
dyHKUMOHan Beb-canTa XypHana tech.vestnik.shakarim.kz

Ona pabotel C nopTtanoM  HeoOXoOMMO  3aperucTpupoBaTbCsi  Ha  caiTe
tech.vestnik.shakarim.kz

Ana nyénukaumm B XXypHan NnpMHUMAKTCA CTaTbM NO CrieaylowmnM HanpaBieHNaMm:
e ABTOMaATU3aAUMS M BblYUCIIUTENBHAA TEXHUKA
e MaTemaTnyeckue n CTaTUCTUYECKNE METOAbI B UHXEHEPUUN, TEXHUKE U TEXHOMNOMMU
e MalwmnHOCTPOEHNE U MEXaHMKA
e [lpounsBoacTBeHHble U obpabaTbiBatoLme oTpacnm
o [luweBas nHxeHepusa n GUoTexHonorns
e TennosaHepreTuka
e TexHu4yeckas msmka
e XuMMyeckasi TexHonorums

TpeboBaHusa kK ohopMneHuo maTepuanos

Cratbs odopmMmnsaeTcsa co cnegyowmmm pasmepamm nonen: oTcTyn ot kpas nucta — 2,0 cwm.

Kernb wpndgTta — 11, mexcTpodHbin nHtepsan — 1,0, rapHutypa wpudTta — Arial.

CTpyKkTypa Hay4HOM CTaTbU
CTpykTypa Hay4yHOW CcTaTbW AOMMKHA BKOYATL CreayroLwme NeMeHThb:

e WHpekc MPHTU (mexayHapoOHbIil pybpukaTop Hay4YHO-TEXHUYECKOW WHopmaumm) —
yKasblBaeTCca C feBOro kKpas cTpaHuubl. [Onsg npucBoeHus cTtatbe wHaekca MPHTU
Heo6XxoAMMO MCMNoMb30oBaTb CanT Www.grnti.ru).

e (CBeaeHusa 06 aBTOpax — NULLYTCS Yepesd CTPOKY MO LIEHTPY:
— WHUUManel n pamunua astopa(-oB) ctatbn (CHavana uHuumanel, 3atem camunms — AK.
Kanues), WpndT — NONY>XUPHbIN;
— MecTo paboTbl aBTopa(-0B) — Ha3BaHWe By3a (opraHu3auun), ropoaa, CTpaHbl;
— KOHTakKTHas uHdopmaums (e-mail) aBTopa-KoppecnoHaeHTa.

e HasBaHue cTaTbu (3aronoBOK) — 4epe3 CTPOKY, BbIAENSAETCS MOMNYKUPHBIM  LPUEGTOM,
BblpaBHMBaHME MO UEHTPY. [O/MKHO TOYHO OTpaxaTb coaepxaHue, ObiTb KpaTkum W
NakoHn4YHbIM. CoKpalleHne CroB B 3arnaBuy He JONyCKaeTCA.

e AHHOTaAUUA — KpaTKOE W3NOXEHWEe OCHOBHOW CYyTU WCCNeAOBaHWW, METOAOB M OOBLEKTOB
nccnegoBaHumn, Hanbonee BaXHbIX pe3ynbTaToB, UX 3HAYMMOCTb, Hay4YHas M MpakTMyeckas
LEeHHOCTb. AHHOTaUMs pa3MeLlaeTcs Yepes CTPOKy Nocrne Ha3BaHusa ctatbh KypcusoM. O6bem
aHHoTauum — 150-300 crios.

e KnioyeBble crnoBa — npegHasHaveHbl ANA NoMcka CTaTbW M onpedeneHus ee npeameTHOn
obnactu. KonmyecTtBo Knto4eBbIX CrioB — 5-8, 0hopMnsoTCa KypCUBOM.

e  (OCHOBHOW TEKCT CTaTbl — Yepe3 CTPOKY:
— BBepaeHue — oTpaxeHue akTyanbHOCTY;
— Ycnosus n MeToapl UccrnegoBaHus;
— PesynbTaThl UccrnegoBaHuim;
— O6cyxaeHne HayYHbIX pe3yrbTaToB,
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— 3akno4veHue;
— Cnuncok nutepatypbl — OOPMNSAETCA Ha A3blke HaMUMCaHWs CTaTbM M Ha aHrMUNCKOM
A3bIKE.

e  Hdopmauua o pyHaHcupoBaHUn (NPU HanMyun).

e B KOHUe cTaTbu NpMBOAATCA MHULUMANbI U baMunums, y4eHas CTeneHb, 3BaHue, MecTto paboTbl
aBTopa(-0B); Ha3BaHME By3a (OpraHusauuu), ropoga, CTpaHbl; KOHTaKTHasd MHdopMaumsa (e-
mail) ona kaxgoro aBTopa; 3arnasve (HasBaHWe) cTaTbW; aHHOTaUMS; KrYeBble CroBa Ha
ABYX AA3blKax, OTNNYUMbIX OT Si3blKa CTaTbW (Ka3axCKUN/PYCCKUIA, aHTNUNCKNIA).

O6bem maTepuanoB, Kak NpaBwuIo, He AO/MKeH ObiTb MeHee 3 cTpaHuy M He Gonee 8

CTpPaHUL, BKIHOYAsi TEKCT, PUCYHKM, Tabnuupl.

KonnyecTtBo aBTOPOB He JOMKHO NpeBbIWaTh 5 YenoBeK.

PucyHku, kaptbl, ¢otorpacdum, Tabnuubl, OPMynbl PEKOMEHOYETCA BbINOMHATL C
MOMOLLIbIO KOMMBIOTEPHOM TEXHUKN M pa3MeLLaTb B CTaTbe N0 Mepe X ynommHaHus. Nopsakosble
HOoMepa pUCyHKOB o6o3Ha4varTcs apabckumu umdpamu, HasBaHWE pPUCYHKa MPUBOAATCHA MO
LeHTpy noa pucyHkoMm (PucyHok 1 — HasBaHue pucyHka).

Tabnuubl OTpaXalTCsi B TEKCTe CTaTbM MOCMe MNEPBOM CCbINMKM WKW Ha Crieaylouen
cTpaHuue. Homep n HasBaHuWe Tabnuubl NPUBOASTCS C NEBOW CTOPOHbI cTpaHuubl (Tabnvua 1 —
HasBaHue T1abnuubl). B cnyyae nepeHoca Tabnuubl Ha cnegywowylo CTpaHuuy, CcTonbubl
HYMEPYIOTCA M Ha CneayroLlen cTpaHuLe C NpaBol CTOPOHbI yKa3biBaeTCa NpoAoKeHne Tabnuupl
(MpogomkeHne Tabnuubl 1).

Mopsaaok ochopmneHna nutepaTtypbil:

— nuTepaTtypa pacnonaraetcs no Mepe yNnoMUHaHWS B TEKCTE;

— NO TEeKCTy B KBaApaTHbIX CKOOKax ykasblBaeTCs MNOPSAKOBbIM HOMep paboTbl, HA KOTOPYHO
0aeTCs CCbIfKa;

— odhopmMmneHne nutepaTtypbl LOMKHO MPOU3BOAUTLCA B COOTBETCTBUM C TpeboBaHusmun TOCT
7.1-2003 «bubnuorpaduryeckas 3anucb. bubnmnorpaduyeckoe onucaxHmne. O6wmne TpeboBaHUA
1 NpaBuna CoCTaBreHUNAY;

— npy ohOpMNEHNN NPUCTATENHON NUTEpaTypbl NPUBOAUTL NOSHbLIA NepedYeHb aBTOPOB U34aHUsA
(6e3 aop.).

Mpumepsbl ocpopmMmneHnsa cnucka nutepaTyphbl

Cmambs u3 nepuodu4yeckoz20 u30aHUs:
1. AkcaptoB P.M., AnsumkoB M.W., Pacynosa C.A. Metog KONMMYECTBEHHOrO oOnpeaeneHuns

neykommauHa // BectHuk KasHY. Cep. xum. — 2003. — T.1. Ne 8. — C. 40-41.

KHuea:
2. KypmykoB A.A. AHrMonpoTeKkTopHas W runonunuaeMmyeckass akTUBHOCTb eyoMu3nHa. —
Anmarbl: bacray, 2007. — 148 c.

lMybnukayus U3 Mamepuasios KoOHghepeHyuu (cemuHapa, cumnosuyma), cOOPHUKO8
mpydos:
3. AbumynbguHa C.T., CeigbikoBa [.E., Opasbaea J1.A. ®PyHKUMOHWPOBaHWE U pasBUTUE
MHPACTPYKTYpbl caxapHoro npoussoactesa // VHHOBaumsi B arpapHom cektope KasaxcTtaHa:
Martep. MexayHap. koH®. / KasHY um. anb-®apabu. — Anmatsl, 2010. — C. 10-13.

OneKkmpoHHbIl pecypc:
4. Cokonosckun [.B. Teopusas cuHTE3a camMOyCTaHaBMMBAKLLMXCHA KynaykoBbIX MEXaHW3MOB
npuBogoB [AnekTpoH. pecypc]. — 2006. — URL: http://bookchamber.kz/stst_ 2006.htm (pata
obpawsenms: 12.03.2009).

lMocne npeacraBneHns aBTOPOM CTaTbM pefakumst XXypHana paccmaTpuBaeT NocTynmBLLYIO
paboTy B TedeHve [OBYX Hedenb C LEnbi MNPOBEPKM €€ COOTBETCTBMSA NpeabaABrseMblM
TpeboBaHuAM (aHTMNNarnaTt, oPopmMIIeHNe, peLeH3npoBaHne n T.4.).

B cnyvae nonoXxuTenbHOro pelleHus pefakumm XXypHana o NPUHSATUM CcTaTbW, aBTopam
HanpaBnseTcsi COOTBETCTBYHOLLEE COObLLEeHe Ana NpousBeaeHus onnaTtbl nybnukaumn.

B cnyyae HecooTBeTCTBMA CTaTbu TpeboBaHMAM XypHana aBTopbl OyaoyT M3BeLLEHbI
COODBLLEHNEM HA SNEKTPOHHYHO MOYTY.

ISSN: 2788-7995 Becrruk yHusepcurera [lakapuma. Texauueckue nayku Ne 1(5) 2022 63


http://bookchamber.kz/stst_%202006.htm

Pepakuma »ypHanma caMOCTOAITeNIbHO HanpaBnseT nocTynuBwWYyK paboTy Ha
peueH3npoBaHue. B XxypHane npumeHsieTcsa OBOMHOe crienoe peleHsnpoBaHune (Double-blind
review), To eCTb KOHUAEHUNAMNBHO.

Pepakums >kypHana OCYLeCTBMSeT MpPOBEpKYy CTaTbW Ha HanuMyune 3aMMCTBOBaHWUA
(ncnonb3yeTcst NUMUEH3MOHHOE MporpammMHoe obecneyeHune). OpUrnMHanbHOCTb TEKCTa OOSMKHa
cocTaBnATb He MeHee 75%. [Jona camoumMTupoBaHUsi B CTaTbsX He AOSMKHA npesbiwaTtb 15%.
Cratbs, He HabpaBwas HeoOXOA4MMbIN MPOLEHT OPUNMHANBbHOCTW, HanpaBnseTCs aBTOpPY Ha
nopaboTky. lNepBas 1 BTOpasi NPOBEPKM OCYLLECTBAATCA GecnnaTtHo, TpeTbsl npoBepka — 2000
TeHre. B cnyyae nonyyeHusi oTpuuaTenbHOro pesynbtata nocfie TpeTben NPOBEPKM, CTaTbsl He
aonyckaeTcs K nybnukaumm B xxypHane.

O6pasel ohopmneHusi cTtatbu

MPHTW: 32.61.11

M.A. Cmarynos?, C.A. 3ainue?, M.M. Uckakosa, A.K. Kapumos?®
YHueepcuteT nmenn LLlakapuma ropoga Cemen,
071412, Pecnybnuka KasaxctaH, r. Cemen, yn. munkn, 20 A
2MOCKOBCKMI rocyapCTBEHHbIN YHUBEPCUTET,

119991, Poccunckaa ®enepaums, Mocksa, JleHnHckue ropsl, 4. 1
3Kazaxckuit HauMoHarbHbIN YHUBEPCUTET UMEHU anb-Gapabm,
050040, Pecnybnuka KasaxctaH, r. AnmaTbl, np. ans-®apabdu, 71
“e-mail: smagulov@mail.ru

BUOINEOXUMUYECKAA MUTPALINA U AKKYMYNALIUA
TAXEJbIX METANJOB
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Knrouyeenle cnoea: cpeda, buosnoe, npupoda,.........

BBegeHune

B dopmunpoBaHum GUOreoxmMmnyeckmx CBOMCTB KOMMOHEHTOB NnaHawadta BaXHYK posb
urpaet artmocdepHas, BogHaa u 6uoreHHas murpaumnsa. M3 Bcex npupogHbiXx Bog Havbonee
3aMeTHble u3MeHeHus HabnwogatTcs B aTMocdepHbiXx ocagkax. KoHueHTpauuns 9rnemMeHToB B
CHere 3aBMCUT OT TeMnepaTypbl BO34yXa, HanpaBfeHns po3bl BETPOB MO OTHOLLUEHMIO K UCTOYHUKY
3arps3HeHusl, yaaneHHoCTu OT Hero, penbeda MecTHocTu [1]. Pasnuuna xmmmyeckoro cocrtaBa
aTMOCepHbIX OCaAKOB OOYCMOBMEHblI CMOXHBIMU NepeMeLLeHMsaMn  BO3AyLWHbIX Macc. Ha
pucyHke 1 oTobpaxeHo cofepxaHue TshKenblX METanoB BO fbAy BOAOXPAHUIMLL.

Cr; 8
Ba; 17 sr; 25

PucyHok 1 — PacnpegeneHne cogepxaHusi TSKemnbIX MeTansioB BO fib4y BOAOXPAHUIMNLL,
MockBopeLKo cucTemMbl

MeToabl uccnegoBaHus

PesynbTaTbl uccnegoBaHum

[oxgeBble BOAbl MO cocTaBy cynbdaTHO-rmapokapboHaTHO- M CcynbgaTHO-XNOpPUOHO-
Kanbumesble. MMHepanu3aumsa 1x Bbille 3a CYET KOHLUEHTpaumm B atmocdepe nbinn. BoisBneHo
npeobnagaHve TsKENbIX MeTannoB, pacCYMTaHHbIX MpPU BbiNadeHWM Ha efuHuUy nnowaau
nangwadTa, B goxae (Sr, Pb, Cr, Zn, Ni) no cpaBHeHMIO co cHerom (Tabn. 1).

Tabnuua 1 — CogepxaHue TsKenblX MeTannoB B CHere u goxae, Kr/ra
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Ne Tspkenble meTannbl CHer Joxab

1 Pb 0,5x10° 0,2x10*

2 Cr 0,4x10° 1,6x10°3

3 \% 8,5x10° —
lNpumeyaHue: *

O6cyxaeHne Hay4YHbIX pe3ynbTaToB
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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 Ni; 4
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

No Heavy Metals Snow Rain

1 Pb 0,5x10° 0,2x10*

2 Cr 0,4x10° 1,6x10°

3 \Y 8,56x10° -
Note: *

Discussion of scientific results

Conclusion
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